(&N ERES) (GEO-5) UV REAMRIVARGERTE,
SEUENRIZ. B, BERNEEEE, 2ENE T HETLIE
BTV AMVERAFm, HFHAEENELZEFIIN 7T XLEX
PeFIHIBA AR, W RINITXEREZ LY THSELE
moRAKESHIEB, NTMEEREE, EENIB, FRESHTBEL
BV HKEAZ SIS, ZREEREFHRIZ, B, BERREM
X EM L, FET N7 D, RREEBENEZE. mH. F
E DR BUERHISE,

THMEZER
(EHRTBREED)

WWW.UNEep.org/geo

(REBEF)

WWW.unep.org/greeneconomy

oI RS 55 %
www.unep.fr/scp

ISBN: 978-92-807-3449-2
Job Number: DEW/1892/NA




@ GEO-5 {BMliR

AN 22 L B IR X 4 Ml B 55

| i
‘ . onth
Environmenta( Raz®ny,
H Btal‘nab\e Pollution Emissians Qaﬁnt(nut re n ésyFE: [ltrl'; S li I‘" p 002 S?@i‘“‘yt & R

\\C ata Accocicals p Jtig, Ils .,
0 &\;"UC sTravel r1CCeSS Solutiiiu R e meld R e
Econd E\nerqv o Climate change construction LS R ST et . R

NNNNNNNN f‘—ﬂ
4

g gl Sure ‘m a(‘ftce - \ehew Db les ;l';’ans a I3
sss\f‘“ofue\s Pres anizat%ﬁ ) oy L 9 q,;} ‘
B\) | WS K C Urb e egul;tloo 09

Pit)
‘ W

il fuel

| U Pl
lyess&na\n, ’ @5Wa‘!b"l%rmwsy$ti“§ nﬂkgrle‘i G
pp ReNﬂ‘t‘eﬂt' Lo pishel 5€0 0

Or mel ptitvgion © ek

(1] e Comp ’ te 1o Y@ft}

PP geret? rbanlza e
| gi\\'ﬁ"f\ an U . ’ TO&;I?J‘L 2 o

™ L l_lt 2ArD e

t|o ua' ag' gtr e Stryey;
nguq)l}e)\opfﬂi‘ 0 po% Dlze M alr1 Renewables ‘Tﬁan;paregcy‘u;njt(ie Sn on

0 | 0 (

’ tarat ot



© 2013BE BN EM K BRI B
ISBN: 978-92-807-3449-2
Job Number: DEW/1892/NA

"RREH
REBRY A BTN BRIEE, TRERSTEVIETIRS BRENNZ0OMAHBER, BA
REHIH,

KUY R OEIREAME, FUSREMEZOERMMA. St WH. WX, 55, hiEs
BEHUANANS, MERKESETERAZNETU R,

AR FIR R AR WA S~ R N RREK S BRI ENHEIAT,

WHFHERERF BN, TUEARXERRHRDOESBIBINE, THEBRFTE AT

o], BEJFNFALL, wEHTERETTSIBEALRIRNSHERYEER, KEEHENBE
IRAREMT o

AABEERENVBEATEFY, I"E8ERERDBREESHTEARF L E 0, oL
BN B NAER, HFEBESERENUBHES AHEETFK,

BiEHI. SRT AT EI2HEETE, KESENRENN2FES/AHEES], #400100,

I EERERYPN~=REXEERTEZS S,

AHIRYBHBEEERERNBETHELZRENERASBKEE L, FREEELHAS. KX
EH. EFETRAS. SHERS (HMRIEFR ) NESXE, Hit, XHBERYHRASERBDET
UEHSEEBREMBRASF/IKEETRERNE, EHARBIFENN S, XFEFANAHERYH
AWM. RE. EAMSARENREENTEMHMEFR. FIESIEF. FOUBEREEK T, XMibikRE
BEEENEAER, BERFAEREERORE, XEEARATHABHTEIEXSHFT,
FEIZIT: Jinta Shah/UNON
ENRI: BXEEATEAEALRESS], iEH: 1SO 10041:2004



GEO-5 1Mk

2N
NIRIE X1
5= X 4 Ml B 2 i)

sty ey Garg
Contingy, ¢ Qrém
jotems giggyone Ay

Envi st
mnmenta('E“er vir
treangY ?
. N Ear b
My, S FUtutrh Cj MQ'\
e Chematbeegra "Ql .
Cals C da . ™~
Prog]'J?{g,&her.\'Q

=3

PEoconom'\c Trucks Trave|
L LO}LB%Q;;‘;S‘ 5

,\:_ﬂerg‘{ mC\'\ma\e Change
Science .

T e
=L
.

-

In
ReneWaﬁOL[gg ce Le
i

garsl

S‘iS\Qms o

e ana‘.y5|5 Markets Electric power L
il lgbl vrﬂié/f;i

es Implications Regulatlo B
3 Py orgiz 7 Vi
palli p@lénm” -

\n Extract'w
SupPY IS | tponp
it femi= Lio” Fist

r
Oppo Yae\og .
. re
EEUr"” gt

ani¢

‘\&"3 -
7 Gireen Light b

—— En'i'“ onmer |tHI EBIISU'IIIIQ






3 Bt

e SHEIEY il

20126 H68, KEERRMBNEMBIZ TGRS (£HHERES) (GEO-5) (&EX |
) EREETRSEARAZNEN+ 206 B AN EEARBEIEREANERI2METH RS
K0, ABEERTFELRBIRRME TR WKE,

A —FH GEO-bIREWMRE AT KARXMIHZHEER EINEFEX MR TN, M (£
KIREREL) AR, KEERENNBXEUA LT FFM. IR TI AR,

(£HKIHERES) (GEO-5) DUWHREANMVRSERS, ZEWENRIZ. Bl BERA
HEEFR, 2ENMBTHRERUES ST WACYHReIZum, HHBAEENELREIFT 7 XL
REEFIAIBH AT, e FRINRBXERFR S0 JHELRERORIE SR, MileE
Rz, EEE, FXEESTBE LMD NKAZ SIS,

EAREEEBHFIBES 22—, RESWFFLRGEO-b DV RKREN DT XK, ARBESFE
CHRrHRBEREELRERT (£RFERES) PXRNEM L, XBEEFEEHRERIWAR
RE, KREEREHN SRR O,

BREGHN A GRS BEECLHAREAEEFKENEEEXNARES THXIT, 265
Xk, MHSCHFORER, S TBRATHELRARXNTORMWEEER, APENETRNIE—
ARGERHLEL, RUTATEZRFEAZRAERNNE, HETLZHEBARBRRA, EH “EH
H" RRER, hAAE "EA+20" BR ERESEREHNBRT 2011 FRENLRRER
MR, HREBRESEFELLANALNN "2 SE" K,

KEEXRAMNBEXN AN HFH THENCH AESRNEERTIEARREHRNOB IR
R, BB, WX ARRE NS EFL R TIEME S DM A RFR R,

HAH Skt RIEE ErE Kk TE HRE = BXEH
hXRER  EREE K B

hXREIE SR BE RiRL BB X e L BE

hXR%BE  ETF KFR

ELI@N FOUNDATION

) $ ZROBEES




GEO-5 iR

EXU

Sg1EZE . Dave Grossman (FXTEH)
S 5183E . Jeff Erikson (ATRiEEA R P 1), Neeyati Patel (BK& BRI LI B)

BFTIFE
Clarissa Lins, 278 o] #14% R B < < (FBDS); Diana Liverman, 3£ E T H AP 37 K2; Karen Wuestenfeld, 28 E 7H 2
=) ( BP ) ; Juan Gonzalez-Valero, 4 IFiK/AS] ( Syngenta ) ; Beth Stevens, SK/R4FiH 1 f& /A 5]; Kirsten Thorne, F1# A M2
T Brian Sullivan, EBR A H T VBRI IS (IPIECA); Sophie Depraz, E R A H TV EIERIP S ( IPIECA) ; RosTaplin,
SRKH) W a5 48 b SEER b ((MACSMP); Maggie Comstock, EE R @B ZE R S; Nigel Lucas, £ %; Trevor Morgan, [ 154
1’] Amos Bien, #5132 X /A 5); Reinhardloas, 54L& 5 4 7= E Fr % #5(ISSPPRO); Mary Otto-Chang, T4 A B 5=
BT F B E RK; Graciela Metternicht, B E{ /R - K IREEFFR; Edward Cameron, B MV 3£ 35 {F(BSR); SisselWaage, &7\l 4t
£31F (BSR); France Bourgouin, 7§ ¥ #+£ 3 {F(BSR); Dave Knight, FRE AL LR AL IAIE; Priti Nigam, FREARLRAEIAE ( DNV Two
Tomorrows ) ; Luigi Cabrini, Bt & ER H2HZE (UNWTO); Norine Kennedy, 2 E E R v & 5 £ (USCIB); Michael Allen, 2EE
BriS WV &= R £ (USCIB); Birgit Engelhardt, £ EEFRrET WV 2 R £; Adriano Basanini, ‘X185 & X; Mark Lee, o[3F4i 4 B4 ilr,

B 4 ¥E: Garrette Clark (DTIE); Neeyati Patel (DEWA)

UNEP DTIE: Sylvie Lemmet, Kaveh Zahedi, Arab Hoballah, Elisa Tonda; Garrette Clark; Joni Pegram; Mark Radka, David
Piper, Rob de Jong, Eric Usher, Nick Bertrand, Sonia Valdivia, Li Shaoyi, Tomas Marques, Curt Garrigan, Djaheezah Subratty,
James Lomax, Helena Rey, Johanna Suikkanen, Pierre Quiblier, Yuki Yasui, Dean Cooper, Hilary French, Emily Werner,
Seraphine Haeussling, Sophie Bonnard, Moira O‘Brien-Malone

UNEP DEWA: Peter Gilruth, Fatoumata Keita-Ouane, Jason Jabbour, Andrea Salinas, Matthew Billot, Thierry de Oliveira
UNEP DCPI: Nick Nuttall, Bryan Coll, WaiganjoNjoroge
&1+ 5 HERR: Catherine Kimeu, Neeyati Patel

B A4

p. 1: © vesilvio/Shutterstock

. 2: © Denise Kappa/Shutterstock

. 6: © ruchos/iStock

. 8: © ssguy/Shutterstock; © vintagerobot/iStock

. 9: © Volker Mither

. 11: © Kibae Park/UN Photo

. 12: © Mary Terriberry/Shutterstock

. 13: © Stephen Gibson/Shutterstock

p. 14 (I-r): © Josemoraes/iStock; © TebNad/Shutterstock;
© Adisa /Shutterstock; © BanksPhotos/iStock; © Mark Wragg/iStock;
© George Clerk/iStock

p. 15: © iurii/Shutterstock

p. 16: © KlaasLingbeek-van Kranen

p. 17: © akiyoko/Shutterstock

p. 18: © Toa55/Shutterstock

p. 20: © gyn9037/Shutterstock

22: © Patrick Poendl/iStock

23: © Christopher Kolaczan/Shutterstock
26: © Robert Churchill/iStock

29: © Aleph Studio/Shutterstock
32: © S. Kuelcue/Shutterstock

33: © sfam_photo/Shutterstock
35: © Denise Kappa/Shutterstock
36: © TebNad/Shutterstock

38: © Oleksiy Mark/Shutterstock
39: © Zxvisual/iStock

41: © Katie Dickinson/Shutterstock
42: © Ryan Lindsay

44: © iStock/code6bd

45: © Andreytiyk/Shutterstock

46: © ssuaphotos/Shutterstock

T T T T T T T

PP TT T T T TPTTT T T TD




— =
—3 2K
bl = 2 R 11
21 \Y,
= 5O RR Y
LTI T TP T T T TP VI
7K 1RO 2
L IR 57RO 6
2. £IKIMNERE 5 X TIMETRAMBEBMEZT LI ..o, 8
2.1 A B R T oo 8
2.2 IR A . 8
B BLRATMEBIME ..ottt e et eetenen, 14
BT BB T e 15
B2 AEEEGBAY oo 18
B3 BB Tl e 20
B4 AR oo, 23
B8 BRI oo 26
3.6 BB S TREII oo 29
3.7 T R e 33
B8 EESBISTIARN oo, 36
B0 BRI o 39
B0 BTIBIBIIMY .o 42
B BETR oottt et e et et e teateeaeeneens 45
5 OO 47

B %



GEO-5 iR

REZURABELEHANSRRNTE
K. WEFREBNIERKURERAODNEKSE
Mo HEZACEENR, AR HFRIFTHFAR
Wi e Bkdk, BHRREBTHR T B,

EXNBRERTHHRE, BTENUELD
AV BITREEHRKHEREZES N, BW
SET. BRAFTBEHHEFU L RBE S L b
WARRNES, BSARFLHT TS,

X E—— 2K IERES ( GEO-5) 7
Wik, UBKEEREMKZ ( UNEP ) 89RERRE
ERE (£ ERIFERES) (GEO-5) A EM,
GEO-5E AT EA+20EL T X T,

(SEKIFEBES) (GEO-5) I ARFEE A
BT IEBAXN & ISR R SR &0, A
WU EFREY, ZHREEEMTEIRENE LS
— X8, Flw, BEEEEIEMKZE ( UNEP)
RERBAINERTBEERZASTN, WRAR
RE&175), FEFEKNEARBEFERS,
A FI20505F B AR TR HH GBI,

\

XEBMARNEFPETS, HeEklk
FEARCHNEE, BNENEGFRSEANERS
BERHIE. Rz, XthEKESAREH~HH
AR S5 B 1 b 8135 B Lo

B, BEEBURHIEE. AR EEXNIR
FEREINEE, sEmEmFEReVHE
EIER. ANtV OIBSEABRS, 898,
HHIFNTFSELABRERELN+ 202 WHHR
Z

SIRIFEREES ( GEO-5) MV pRIZH, FE3E
FrESRXEDNB, S ABPRNNIB, 70
JEtRAKIIBEE, BERM. RARPUFHAE
it S FREH, EXIFSEMIIEXDIESS
HIMES, Blh—RINEMREES,

SERINEREEES ( GEO-5 ) 1NV AR L
ZIRENERIIES, £488% 5, FES4E
a5 BB A ST E @AM 2,

AL, AT UF BERR
BHEIEINE NS, BTLUTEXERHN, BE
BEREENNBRTRENXTXEE TR
th R SRR,

‘/6Zkl;jg%a—ﬁi
BT EL4 « SR

BREEBIMBK
RESEXERAMBHITERE



S
AR
i

RN R AN =




GEO-5 iR

ARNEILE=S

| ey |

|

Y
.
4
.
—
- -
§ »

)

a4

T

7

n".‘

i

RUEEBEAANZSTUYAH I ERFTHR

e, BESEIEFHNIIB, N8, BRIELT
EREEFEHUNIHNER, THRIRERT B
VI FH R EE R BV S, BAVEEE
RN, Bk, N7 BIEESRNTAHT
HMEENEW BT IRRFE,

(&RFIBRES) (GEO-5) DA AREAM
NSEFFRS, B RERRER. 2IFXEA
HIBH G H VN KPETSEENETT, Z
RENHMTIBBAZE . HH. FEMURESE
ORIE, EXT AR 10 T 347 T i

BAFEE
(L= N2

B

KA

ER
‘RSN
I R
SESEIREARY
a4

RiBiEH

ETFUHENRZ, Bk, BROEEXE PR
BFHUER, ZRENBT LV HRKEFITIE, ZK
ER B EENELRZOETIITXLE X GFIHIB R
KR, BN, ZREBETAENSIH, MNiEsx
BERBZGWRFTIEXG, AEFHE—FTHRERR
s R AR ER,

(LBRFIZREES) (GEO-5) W RE MBS
EFEMLIZ (UNEP ) F20125F6 B K15 HIEE AR
SIRUERE (GEO-5) REMFELE R AER,
GEO-5{l 7 B AT £ BRI EDURFI#E S, Hp A
Ok, E55R. HELNEKLEERFERE
NIEIEAREAL,, 7EGEO-51F{HBI90/NIRIE B AR,
REMBErHERZHT, F2E[HEMZLE T
GEO-5P R MR EE A R H KN 1, GEO-5ep 4
R ERARARBFBEURFRAEZNEEN LIRS D
WHBEEEMNF, TieXEM VAR, T
WV, TENRELETHEPH—I5.



HITHZE

GEO-5 NS XA FE EE 0

BESK——ERFENSED, FiHEESIEAHER
BEPME., XMEKTESEHEEARTLER, £KEY
FHBRE LFA3-6GBKE. [GEO-5 516, 20, 36, 429T1]

WA E X F R, EEMEEETY, R,
RRMEMERRARS, ATEFNEHENRENY
R UES N

By RS —— 720 ES0ERA2L ML ZE, BT
KT230%, BRNiLK T38%, [GEO-5, §107-108T1]

EEMM SR, SEMERBAEMN, AHLEM
RBERIIR, USRS T ARG,

T ——TitERRR40ES, WHLMERS
HZE1-2{Z AW, [GEO-5, F77TT]

W KE R S TS KT, REERIE
FLeIHR, EFREMSIRK, HHbHEE, Rip
EZAAFTRNETETIE.

IRHER ——FEIT X BI50E R, £IKEUKEE T31E, UL
FRER., TWMAEFRKENR, [GEO-5, §102-104, 436
b

HRBRAmBH TS, HKTRERSBARS
EEMMM R, SEMFEEXTXTHERBLNEAF
B FHTHEIN KR,

KGR ——ET, 0%MKFERELIUTHAMESK
ZiERy), FAXEMESBEEKEESERARER.
[GEO-5, £112 7]

XS RIZFIREMRFR T RIEK, KEERAAE
n, BEERAOKREEME, MERFRERSETIRER
N 3K B3 AN,

EMSHE——FA. BHHMEMESERSMIFE
Wb, 2000£E-20104E (8], 1300F A AIFGRME R, 211t
2, MMEEIASIERRYME, [GEO-5, 871-72, 140, 158 7]

THHERHKRBATS. FEMEEENUARDENS
BMERN, MAEMAFERTRAFAERD, Hrmel
HRWHIVER D, X L IRENAIR I,

2 REE——Bid248000f k2R ETIHHE, B
= R = I 2 7= O 3R BR AN ER B 7 T AN 4R A0 B R R B B
8. [GEO-5, §170, 172-173, 185H]

minEmERErmEE, FRERRS, KREEEN
. HBREMAXHNERERAENEN.

EFY——HRESHEMBE—MRE”, £5
—PMX{ER, FEFE=HAHUEEDMLE, HHRLE
MKERNEFYRBRFERY BEHEITEEF2STH
W) XLEEFEFMPEEEEYRIT AL ARESE
B. [GEO-5, &175, 184,

Bl s B F AR F RIS KM TG, THE
KAk B S EVEMEB B RO ERERMES,;
TEH RN SENEERE.

TRRMELZERK, AV EXMMEPAIEESIGIER. WRIXLE

WEEN

BB IR EREERN. SABRBAENZL, BABMNTUNE, £k
RINIBEENBRAETMANRKAIIER, HEBARASUBERS. BUS
R E5IREREL,

BREATR
SES NS
HEEHREN,

FIFPRAFB N BT XERRFEE YV HNEEZ I, TREELE
TEZREP TGN STIH-—LEEARREHOINE, FEIBNE, HP—&2
ZIRFHAF LB TN A EER TR, ZREEERIEN, Mk
T E TR,

TEHS. BiR
gk E5| 4% E
KEK,




GEO-5 iR

BIHEIE

A (3.1)

- PRI R Y R BR I R B A B3 N

- REERTALXTHE T2 AR B AR50
- BRUK R B A S X A RALIB A R IR
- it BCREMIRIR Y AL LA B AT 3%
- X ) R S A R BB AR RO PR AR A

ab

AR, REREEE/EE. RIBERAURGT
SIETL R T IR T BTG AN

XATBEA. AR YRR TZHEKIEMN
I EZANTIANE

AR HIRIT. EIRAL HREEN

CREBIRIT. FERFUMERT RIS E W

k2Rl (3.2)
AL A gETR R R R R A B HE - BEEESR T B ERERAR. AkLEREAURE ST
KRR R SR A R K AR TS R SE e XE A 1S A RGN
- RIF RSB K S E RIS E T -GeEra R FRER R E R
- 7E R E F R B R K - ABRFRUERALOLZERSIROFTIHIIE
- BT HIABME S| & B3T3 L 2 S ERAR D -FBEAETRNRIFEESKRE
ER. BEKHEEATENE
BRI TRASHENSESHNEEZIR
ALFRETFRE. MEZWNEERESIELET
Bl (3.3)

- SIEBUMBRSBARERAAEM, FRIEE
- ERHERAFRERD

-BIERAREFKIER, AMRELRSE

- HRum R SXF L B R R R AR
OKFRERSHA RN EREIS S E A PRk
BEZFUY

RS, BEKHERR RS E

-FE. AR EX TR AR A B
XTBESMKHR. ESRE. BKHRURLZBRENLE
ARG HIEI

PR

- ERFUHS B R B FE R R A B SR I AN
- AR BRAN AT B A R R R R K1 N
- E TR R R SRAT AT B AL 48K

- ERRERN. RERFME IR BERUR ST R IE N

SRAE A

(3.4)

- FERL R LA RETR LA TE AN

RIRR S SR EMIEEZ RS E L T

K FRERSEE W il

- FEGRKER 1S A ) £ 1 dth X 3R B B3 R A PR )

CBER. BKHEEINEAR R ME

- RIRER T AT E R R FE AL
-REERMRRBI A AR EE M, FR (W0, 5HE
BT BARSHE

- AT EY R R T SR RE BRI D
CBETEERMESRKMEXAKKAZEFERLE
ZETHHEHE BRI XS

YT ABERE. REME. 2RISR RKERE
BARE T EAEET PR TR IE AN

- HEERER T AN

A BAERHFENT T K

- RIRTRE SBUAEEA S At R E9F = AT AR
UL E DT SR R AR E A

BRI / R AR AR D L B AR HE R AR KB T 35

Ertlr

- REEX BRI A AR A E

- ERRIEBHEINREERE S5
CBAMRAAEZRBNERT PSRRI 500 B E
[P N: )]

- PREER ISR BB A A R ANR, © AR 7 LA &Rl
minHERKANR G R

WHRAFTARFHAE (BFSEZUBKTRER) EiE

(3.5)

- WMERET IR K

- 8D AT F5 42 7= i A0 AR 55 B XU BG B0HE n L 51 4R B & REATL H0 A%
BRIFFHTIA

- FRORINER E) R ) R A R HE I R AR A

oIS eV G Al eSS ke e a AN IR e il

CBARIERE EERASBRT LB BIRERRA R
H RIS E E SR AT

BETREE TP BT E8NEE. BERRTRERBERAKORE= S
- SN T ER AR BN A MEERIR S TEZE RPN

am5iEhl (3.6)
CBEREMTETHERTENENE. Bk, MBUE |- BRENFEIRSIETUEYSHNEFHIS
g N T SOl K R A R Al LB HE A
AL R EETR R A K N Bl ERURTHEERETNHSRT K
KRB REHREBRRED =R D - AR RIMNEE R EER 2




HITHZE

e e

AN PO A BRI AR A e

- XA A AR T S AN

B mEERER

< IH DR RS E T AN I T LA R SR R K
F i AR AL AR BB 5 5 )

REERRRE L (3.7)

- P LA RETR A B ERAR B 25 AL AR 1

CBBHYITREK. RRERURBRDERESEE"®
SRS UHEMEN BREEIREXORITES

- E R RAERHI AR B R S R A RO D

- BIME TSR M R BN RR (WIFRE. oM
B, KR RRERER) Bi2iaHEREmM
- MREFEKBAFIEREFRIZA R TIS

EREBEREAL (3.8)

AR EERMAEE (WATFHESD)

- BROK SELAE 7 TR E A Z IR

- HR iR R S E A IR E RS Bt 6 T T

BT REEIH AR DR FEMAENSBNAES
XPEFE ERAMREREEERPEEDIEESEHERA S
EIRH

< H T T A 1 PR R B AR N T B BRI RS M SR A R A R
ES

FFEMSEL (NERER. SARE. BFLES) B
B ENFRTNIYT KEma

EME B RSERERERBURSHTHIRT X

g, AEIMEHIRRITIAT K
CBAFRRMSIEL L. KB/ HEMRAERE AN

NAFRERIFEE

RWMRSEGSEE W HE. WA REIRRIEER
KREFREZ. EBRATUUAREY SHETERIRS TA
A ITHIESRN

- MR S BRI B B D
XPREFENEAFRERE (NMAEXEES. BRO
SpNESEBIY D)

- S X PR BRI IR A 2 G AN

FRigdl (3.9)
AL B BER A A N - IMET L S BERS BRI B R B B il
CPERIREER R AT EER DSBS E R AN - BAATE. ETEUR R AR T IR E R N

-BARARRERAERNELS R ARGRIFEEMERIEGM

Z@iEkl (3.10)

- EWIEITHY MR 22 RGN

R R SEE A I E E R S BUE AR e R R R 4R
LB R K SRR A NS E £ IR

- X BRE = SR AN 6 R S WA HER RS 45 R

- Bl E PR D B TR R AN E R SR AN
CHRBUREFERBIERE (NER. R KRG
KEis

KR S BT AAR B 2

FOZREHFRUT —ERRER, XBEHELVRNSETBRIFNGHRRETHBER TN SIS,

AR BIE

PLUziRENER, FASEGEEE, SEVERFFHIMN. ERANIT

R 530 A V35 E X IR ) 00

BB b R BE BT DAY X BRADH 5 TR AL X 1 b B9 520
EAHEXTT (AT, BR. B #X. FBFHEAS ) REASNREZ W, HRER AW

R RBS . MU AR Y 3 5B

SBRGIEE S, HHTRHELETANALKER
SHEXHMIBREE, SR TIMERUTROBEEH N RIRTT R

GEO-STE W AREAFHIEH T WM IMES R R IRN BB SR, BANKERA, EVBHERE
Bo BU AR REERNAGEARNZN, FiEERIE VRBEERACVES N MERFTEL

FEHEA KB,



GEO-5 iR

1 ipih

| B
FRE B AE B
A Wy 14 B T
Hiz £, X7
= 5 ) ) 3R RR
LN AEDS RS
h 2R LI
E/‘]o”

UNEP’s GEO-5

FefTEVASEWE, TRERERLEXE
T, EORYIHE. S5, THURK
PRARRBBOETREE L UHINESE, Fi
R BMEARNAERHHHE LU NS
A, RRER. KBS HABRE. UFE
MR ST Ko

TRAREENFERRIE-—THNOBES, =
Kb, LFEk, JHANEXRLE. BEKE.
HENYREMBEM, URBENRIEEGE, —

FHMEARNBENEE, B2, BT UZFEH
k, ARBTFRBENBEARAR ( URAMIATIREH
RS ) WIEANIEELENE, XRPENEEHZ D
RER, SEADNEK. SEERMREEZK
HUEBR AR T EHHE L, FhlEEd Z0950F
t, REEANESEENXEY HELKER,
YEARGRNEREEMA N, RELFHNIG
KERLETHTLANETRE, BERXFMHE
RBSIETRENIREHHIABRT R, MXIE
EARRERTBBIIRE

XELTAE SR W F=ERNFIWET 28 Bl
n, SIERTASEAGIR (FHIEEKER) T8
SN EREFURKETRER G ENE (FOA
Kz ) FEEARNEW, LEEAESRFNER
THRBE2RREE, MBUF. W EHEIFREHR
BEKNXBE—STHHNER T, "B, <
BZL. WERRBEENTUSNADTHEE
[ZHEN, WIRERNREN. XRNEBIEH
HEZFRETHEVEE~EFm,

KAMHNEFRKEEETNRE, HTITH
KFMBORES], BINRSEVRNSE. REEHN
REE|REAEL R G LHEREK, Bik, FIM
FEH9E KA E IR o DU AT 35413 SR K S
Z [EMZEEE 2 T H R EIE K ST,

RIZENTF “WAVEAERMEEL, EE@Ebik
FRMRRFIRE S X—REWEWHEIRN. #
FREEHMN, MR
FANA S EXREAT3)

EREXEES, X
EZmh RSt
AEBS[EIR = 4k X

B, °

b #) 7R B2
BWH . Tk
5, THEBENEGE
B IR A0 T 2

MEXNT AR
#in, EZE8EikA
iR B AR BR 0 A 2 BE
X—RERBILTIRE.

MERESHN, WR
EMAS ERBITHE
WEXEEN, XEH
R RE S AL
Ak AR




WEEENTEE. TH. BRURFENZIY
T HREERNG . FHIETUE R ESI KNSR
FUBRBEXREEN,

BEEERNEMRENEIKIR
=R

H1997F Mk, BXEEHIFEMNLE ( UNEP)
ELH R T ARSI ERE ( Global Environment
Outlook, GEO ) &S, GEORFIIKRE EAEF I
FREMFIGIEXT 7RISR ENIVR, &
BN RRE, IEPNREBEENN. BZEIAEHN.
52K ET 2 BEMAXHNBURHITRTHIE K,

BERHREIRIFEREE——GEO-5T2012F6
HEREARAFBETNE_RRKEETREARRS
(HELN20+IER ) I T EIREBETHE
MNRIZRFBEREROENL, 2A=THD: (1) 2
KRBEIR R BT, SiFE5IERET ORI,
(2) tH57 &3 X AR LE EAF SE AL Thik B E bR & B AR
BRI RE; UK (3) BRI BIV1E

UNEPE A H IR 7 JLEBGEO-51E T,

%iﬂﬁﬂﬂiﬁﬂﬁﬂﬁﬁ-ﬁ-WﬁLE’J ﬂ["Jo ==
ﬁwJ}}\( ) ZE ( BIEHNEE) . ) T,

(c /A\jiﬁiﬁ (d) 1‘5‘%/%%%@7‘3—@[\@”
TR R H KRN A X101 BRI T 895200,
AEVRHTHENELEZOIRIRPARRESN
RIS,

BRERMREESIBHRARZ KEARE

BEE/AS, BREGEO-5t W ikS5#Eorav10M Tk
Bh . NAEAS AR X TV F 55T MESEth

RFMHEX, Rtz XMRENTREEFRIE
RAPERNRSEHER,

GEO-5h WIRBETHREEE N AW HNZ I,
MRV NAREERNEW, B2, IHFFAELKE
A NIZMF AR RE SN HRIEHNF 0, 18
&, FERFANZE, VYN IZIEEEXEFOTIE,
BHHEN A —HF IRk,

ZAREHER T B T e e i R AR T
Y, REZBERMTERNIESER, BT
BREANNFESWETE RO REATIBE, &1
RIENF RGN, WEVE. AR ZAPHESER

BIEGEO-5HR K EHE. GEOM TERA. R
- N/ ] N 7]_ Z
s EEBL LMW MEH
FHE, REERRUEHENRS BAEXTHEES] . . S 44
‘ 0[5 B IF 8 K7 3 3 46 20
HRIMERES (GEO-5) HEMR (TH  WEEEIPEY 2 Xib &t e
http://www.unep.org/geo T &k ) o EBEANT, BEEIKINE
) N %1‘:}35 ( GEO-5 ) /\_J_Lmilﬁ 597& /K\\ Eﬁ/nﬂ]
SHMERE S R EEEIEaGTTEN T ; igriia
INS STy 1 N 40 1] 3 Y
GEO-5% W R £ & BRI /R 22 ;zﬁggéigggi B, M7 RX I 2R
S(GEO-S) RIS — M EEHT. © [l = 1t 117 K 5k B8 A
CPPRE IS TNt o [RILZI, TS e
REVER, StlT—innik  RUSKEACERIELE

GEOTE(L B I XHE, HIKFE—F W
B1EXR,

GEO-51b WV fRIZEEXVH GEO-54 &k
EhREEENE R HIESH LTV HEXNESH—
o XINMNREBEBENETELS.

NEEBREHNIBE, F_EHELOM T
GEO-5HXEER, REFRENXTHEBE
Rl (E B EMKR, AZMNRTGEO-54H)
WA, EREMKBEERSEETHESIMA,

KR BEREE,




GEO-5 iR

2 RIS 5 KR
LA

(EPINEE]

2.1 EEIKz S

GEO-5h f R I R AR EA TR
ey LIS EES

ANOERK——71dX100F 2, #HEKAOEE T
WE, BEIX70{Z A, F2100FE, AOREFLTE
IX%)10012, F B, Fit7E2050F < HIHFR &
AAOFEEK, MX—EKSEZEFHR FRA
E T,

GFEAR——2KEF T EAET X100FEEKRHA
K T201E, A, 2REFAETTEREL
BRE2PIBKER ., BREXERIEHER
EWMRERE, BEFNEZF RS, AEREEE
AEREXIR ELEEE’]E‘UI’] B2 EFA#ESE,
FH B, RA&AXERNIRFFLESSINEE 5EFHKFE
=

IXEEIR R 77 IA PO FpEE A 75 AR -

e —— 21 L S IR EFE T RES 1Y

K=1F, wRBREADEKEFFEIFAERE
FEFINE, Ut REVREFEFENIEK
RETE, °©

WHEA———FHHRADEEEHERX, 5
FETER=ZDZ MR, FENTGHN S £

[ .

REEE AXK )
IQ; % %ﬁ E ij\—t ii;.; B 8970%,

ALAE N7 R - RFRAL—— 819904 LURERR R 1K T 12%, °
BTSSR, XL

HE— BBk, HhEk . TEBER——SROVDHEMB AL A DKE
K& a5 XTI REIR O BKRES ., T ETHAREE A TBN B8 D X
RERE REFARLM BRL R,

A S BT S BRUREN 7 HOFIAE

UNEP’s GEO-5 SRR R ERLRZ R TG & -, g
), HEBTERGEEITE =t

EHRR,
&& FAAREERIFERE (GEO-5 ) 2 HEH 7 K5,

S i ok, £ KRRIEENS N
N N N oo = E \i“"' g?}t{,
AN T BRI BIURASE, FERTH 2.2 Iﬁ,i_,-,
HIEEOREHN, W6 7 SAEERHE BFOER, GEO-5i¥(4 7 55 HERR




MGE0-5 XRFERMIMFMEREEEELI

1990-2008 #£ A, GDP., R 5#1 CO® HEpayL

Tk, %
350

HRENRIEER
Ex

-
/~
- /_/ _— mERp

BEERSNH
100 Wik

GDP

50 @ SIRIFIRE

——————  ____——— icodiHE
— G

0 = T T T 1
1990 1995 2000 2005 2008

HHRISEE . Peters, G.P., Minx, J.C., Weber, C.L. and Edenhofer, O. (2011). Growth in emission transfers via international trade from 1990 to 2008.
Proceedings of the National Academy of Sciences of the United States of America 108(21), 8903-8908 (GEO-5 p.19)

NRALSEM X gt —HFK, MAETMIIEML R
hEREEIEORS, 7

B BB XN EERINEIVA K, EGEO-53FE
90N BiRrt, REFINIETEAHE, MEL4
NEFEARZ HIEEE T AL,

y—
K=
BRESKOREEFZEA S, URATXMEKR
ABCRIBEE, DR E SRR E 7 AR K505 &
BARABE, HRNEERKREERTER,
XFERIE RSB S FE R AL RS EREH R
BE EFA3-6IBIKE, R — L DUR D
BEGSIESLEYNER, fluFr. wE. X
MEREUR—EEFE LY (HFCs ) (XL
Fip 5 R E RSP OFAENE L ZFRER
%), TAERMTELHN EEHITBRRSETE
MR,

SETHERENMBARE, 20005F-2009F2H
EROEENTE, TRERINBXAESHE
X, EREKBRERZEIR D, EER=BA
PRV TKEE R R R IB <, 7R3 TR H406F
hfin & B ( BIEACR ) X RIRS5-101,
SEAZWY BMETRAGTNTEBX, BF@
AW REBKERRE, £FXEERBRS
KA MR RGBS,

RERKAERECEMNBERT T RNFHLY
(PM) | mUHURRLHARE, BEHAM
WX KAREF KT, “EAML G, ZHKk
. AEADURBY (PM ) BH SRR

EEALBRAERIEME RS RERIGE
ROMAIIE XX 2 T REES, BRIMNBXERE
=7 dinb ) My

HEHERBX, AT ERENREEEDBR 51994
FHIEEBLE 2 ERER T31%, MRkt X HpE(T
T17%, At LR EEHEEIBE, 7

RZEEZR 8 2002F FF 16 F AT 8K 2 85100
ERFRET, SERBERNRASBESLE
FHESHLERR, EE2RTEHASBRBER
FERFNLELH, ©




GEO

1

-5 fElhR

850 £ -2010 ERETUIKFF CO, iREHNTER
BET C
06
o
0.2 i
HadCRU
0.0 {

-0.2 -

o NM

-0.6 T T ! . T T T T 1
1850 1870 1890 1910 1930 1950 1970 1990 2010

&5 0=1961 4 — 1990 L IRFIYKFE

#RIHIR:  NOAA NCDC; NASA GISS; Hadley Climatic Research Unit at the
University of East Anglia (HadCRU); Japan Meteorological Agency (JMA)

Co., B Z—

400

380

360

340

320

300

280

260

1850 1870 1890 1910 1930 1950 1970 1990 2010

HHIRIE.  Scripps Institute of Oceanography, NOAA

Tith

FRFA0LE, 1-2Z/AREI T HSEL AIsE A,

LIERBMER K TIIM 2012290 F R 9160075
NEURL > ZE2000-2010E 8913005 /A, BREETE
20 L0 FRFMB L ERKNER, BIEETH
MENERAY, ELKRERMDTHEMBMERE, K
MAEREFIEMNBX, —LEXEILAERNHTHAR
RERDARS,

EREKE, BEBEHMKANGTEFLION AWM

(0.7% ) W FESEER D, BEXMEER 5201
B0ERII%IALE EBFTRE, BT R
BT kBE, BB EFEEIRERE D8
EHo

BT oRNTE, TEMXHNRY=—E &
T, PHTTHRE, FEMRSERAR[™
4~10%, =

AT = TFE, dRkAELHEEER
FAHEEBRE, 3 T2100F, 90%8 bR E IR
WROFETBTRESER, *

1990 £ -2010 EZF N X HRMAEIRHTAL

| 1990-2000
@ 2000-2005
B 2005-2015

BT EMFINEN L i X

-5 7 3 2 1

Tl BRAMAE

HHIKIE . Keeping Track of our Changing Environment: from Rio to Rio+20 (1992-2012). United Nations Environment Programme, Nairobi; Global
Forest Resources Assessment 2010.FAO Forestry Paper No. 163. Food and Agriculture Organization of the United Nations, Rome.

0 1 2 3




7K

ERBE201ZA0 BRTAEAEKFRZEKN
X (FZEAETMN) , IX—BFHTADEK,
IKEABHBINRZRNEERIELX (&
FEMmEHEEE) , ©

NARTEE, 2KBUKE (#HTFKRMMERK)
WMET =12, RV, TUVMREFERKNBUKE
BMERDSEK, REXTHKEKRMBUKEHN
MERFREY, HE2050FZBENBEIFEK
(X MHES) o *°

7E20H 2280 EKRFE2000E 8], HiFREMTFE
S RIEH T 230%F038% , F it &AL R 5k
K2 ET, ¥

SBIRTUN R BAIE F ERFOFRE Hb X 8 P TR = 45 1
i, EETENFTEHXESTEENTER,
2L 2IKeEA, TUtSEEAS1EKRE,
FBERNEBEMNT %, *°

RIAKFNIBAKRREIRE, R TIKEH
FaRl Tk RIEA IR T 5 R ZE E Mo
HTFRELBRPERMNS, WEREVBERER
RBEMKRENRE, BERLOEL R
A, EREDI169MEEBXEBIAARE, 90%
FKARP R T AN E S EYRIF TR
Ro AnMPMAPERREEAEEBEHENKR
4, BEit, EAT XN FALFKEEYKE. R

1980-2010 F itk 1T 22Nk A OF0iS AL B 5k

MGE0-5 XRFERMIMFMEREEEELI

MOEMRGER, »

HEE LR BRI Tk
S, 1993-2008F MM E R ~EFE L
BRI RS T — S, FEBNT SR
HETTNREER, »

REh ZRABRE B REIE KBS B F R L
BINGE, EFRE NGNS ZIETEY, 5l
RABLEBHHIRE NSRS MaEEEy ,

ZERMWBAQ, R

]E, 10{2Ex

600 45

sk F2 /\ /

[ m ZFEMAO
500 — T l
400 l 30
300
200 15
100 N % 2N

1D

0 ‘1 o — o I 0

1980 1982 1984 1986 1988 1990 1992 1994

X AR ARSI 2011 FREMEEITIBNAEKE A,

1996 1998 2000 2002 2004 2006 2008 2010

AHISEE. EM-DAT: The OFDA/CRED International Disaster Database.
Université Catholique de Louvain, Brussels. (GEO-5 p. 107)

11



GEO-5 iR

ey EZS3Es

B1970F DIk, 2REARKT0%EE, 8 L = e _ \: ;
19804 DSk, £ ERTEK T 20% 9 LTRtbR, Léy S0 \ Yf-’ -

-l i D e v s
20442, SHSORHBBELHK, HEHLE G WX e
EE"]fﬁiﬁTﬁ%ﬁ95%o . _‘a_‘ 2N f.’-{.\ << -"‘"l =

19807 LIS, £ERIMHIHER D T38%, 3B e S
H 72050 > AT I AR R R g, ¥ §§§m?g&&\
BT RS KIFKE, $REATRO=A2" |
BEEDEEERIL, ®

BT IER#E. EROGEERERENFEE
FK L5 M 19744 #910% 6] F+ = 2008 FE #932%, *°

HRBEARPEKE (IUCN) XTHILE. 5§
K. PILEFIIMBIE ML B2 RIEECRE, L
TEHETUNY I WL RENEHES T
AAZRENDTD, RIS EDZHEMETH
REBESTUWIAA, 214D, FHEFYF K4
KEL /SRR KF U Y FPFIEMBE L L
MAHRRENTUKIBSERRSEE,

A X205 (8], RIPROARFLEFIIEI,

B 1=FERDXE, 0=KRE

1.00 -

Iﬂﬂiﬁﬂ\
0.95 - —

090 - \

oss HALI \

0so | PEHA

0.75

| | |
1980 1990 2000 2010

B PRXERT 5% WEESKE, EXFELE, BREHBEFOLSRFEDTIESD. 9785 F %K, 4555 WHIzHY.
4 416 FHPRAESN A0 704 FPIHEY (PR TFIRAK KSR )

#RLEE. Adapted from Vié et al. 2009 (GEO-5 p. 145)
Vié, J.-C., Hilton-Taylor, C. and Stuart, S.N. (eds.) (2009). Wildlife in a Changing World. An Analysis of
the 2008 IUCN Red List of Threatened Species. International Union for Conservation of Nature, Gland




MGEO-5 XFERMIMRHEREBEERLI

ERBEZEEMXNEYZHEERZEHRRY,
18,2 B B13% 8 fith mARF01.5% 0 /8 ¥ AR X 2
ERRENRP, ¥

HEmAEFTY

mENZ LT RBIS248000F, AFIESRG
RETUZeNBNEGEH (KFZaE>. £
BURAE) , BR, HTRZEE, REZI
BAFREUF X AEKRR RGN LT
Eo BMEWRMNFHIEARFIE, KFREX

sezs g, ©

REPEFAUZDERZS TREAER, &
ERPREEREARD—EAZmnER (F
w, RRFFCEFERERNMR) o

FEE BRI, BEMRE=E— i
X, FRAES —MbARKFDHOLIETRES =
N HFH, EEREKRROEFY RSB Fhk
(B0, FRIBMNESFSRMBEY~5) , KAF
FHA2-5F I, ¥

HEmERmERAS
. % 153 .
e . o PR e gz
LS qikH. XRABER S R
IR SESERI N - B
;7/—————— wawzs < 0 apsze |
AE5kER ﬂ%ﬁgﬂl—;ﬁ P 22
Rl R, BHES T TRERE
Lt FR LT,
ERMLE -
e, BRRMkZRS
' N R = —_ _ i f=q
AR i, ERwmaee o BEUER
a1 - MEAMESS WMEFEZY. POPs - LFm. B
EF_m=E ERE EETRY © T B waaas Fkze
AR BARKEERE, LENNESEAL, #RLkE. Adapted from Priiss-Ustiin et al. 2011 (GEO-5- p. 176)
Priiss-Ustiin, A., Vickers, C., Haefliger, P. and Bertollini, R. (2011). Knowns and unknowns on
burden of disease due to chemicals: a systematic review. Environmental Health 10, 9-24

13



GEO-5 iR

3 Bt k200

L Th 69 1> b 2 o DATTUN 3 1& R L P 4h B9 TR SEER

BhEAENZSMTH, BTRLGEO-53E
PHREERRERSOANTFHETVEEEE
BZxtFm, Rk, RHNHESXLIRES
BRHERNDBXNEE L, BB TF=Z
HEBEITT R G, WY mERIEFEE, GEO-58]
WTERWRRINBOUEHORZRALE N
f2E M,

GEO-5ShiE R M — YRR IZES R HBEN
MHEZRREZEVIXE, FXE, FEHndl
EERITAERXNITHERRED S KAR
R, [SEBAARSE M. KERREFYUREA

— LB KEH, B2, GEO-SEEMEI T F A
KU YHZBEBERN. FHMERFHHE
DURFOEF,

REAGEO-5h 2NN E BT RN S E
Eﬂu:ll_t ] é—l—itj- I/X—F—I—/I\'?%ﬂ.ll_y ﬁ%U}\A IEI /I\j]_ﬁ__ii
E. M. AHBERNBEENG T A YR
B, Al

EAEE
e

B

XAk

SRE

& S F0R RN
By R

S EF@EEREAL
i 2

B

FEIRNE, FLEELRMNNE YIS
SNHEER AT, ZRENEEIRFX LS

0, FATEEE TR,

BARXMRELTEATNH IR ER KA 13
B AENENE, ERERBNEZLIEOY T
ES B S & R BB SR TN IR R R 1k,
HESHIHKZAR, 54, XTMIUEE-—E
BRENES, XTI EOEERMIEE T — M7
Wb B9S2 0m ] BB R H AT o

iX Fh 17 Ml f8]
Y #8 & 4k 1 i% BA

T—M TR
i) AT € i B E fib
17k




3.1 EHFEIES

ERERITI A0

AR EATIEERAE
EVEEER (&FT)
BIER . EPFEH R
RAEMEE, KREBER
T HL IR w) J1 25 b Tk
SE—YEXKE, ERN®G
HHENB, XN
MEMTVEERE K
%, HE TV EHEAE S
Emtﬁﬁ&%&mﬁu
M, B, BARMEIE
LT (fZn, BH)

Wt e — L H

yey=%-A
B MR RO A
BAAE, f0AOR. A0 P BRI
T ERER =, REEAKE THNRMBIAAR
ﬁ%i%ﬁﬁ%m%&ﬂ,ﬁim%t%(mm,
%o 5 SAGAR X R AL T VR O A 3 ) o
BHHARAEERASERARN, BRI
TARAKEAN (SO 4 B U 75 9% 00 R
) o ©

Y Z R SRR . Bl IR KR
NS AMTEINERRMERT, REIXRAH
wik, Bk, A2 T, EMRERERZR, |
AN £k, Blan, 1998%F, TEEAAE LTFE.
AL DURERER, SUHE T WX ARBIBRE], XFE
THEZEHNREFEE, AMTHURXKETR=2_,
G SBAELERAMTH L, KMNIE LF20%-
30%, “EIFEH, WAMX RKIETLSIRBEF
SMTE, A2 7T RFREE, SEIEEHXH
RIARIEGRIE T, XN AMOENFINARER T ™= &
Mg, *

Je T SEFEF0 AL A
Wi KRB NRELENTA S F I E
SERHIBS BRI A, SHEKRE. AKRE, B

f¢%u&mmiﬂﬂ&MFIEm%§o%ﬁﬁ\\
I, R AR,

B SL

ERUVHERETHBEI2ER=Z22—H0&AERE (8
FE12%HR KCEFE ) H=4E T DI0%MEREF
¥, MBAYRMEIIEFERE T D10%0 2 BReE
SRR,

FEESET., ERYEKANTBEREM
B, BRETRUESZTH kML kB EHEERN
HEWEN, BERMATEMDRERZ mFHF BHIRFT
B AR ALFHERIR,

RO T
BTN KRR ASIEZ mE R (fla, &
$ﬁ_tﬂ‘ KR BERET., T RIEH) ,
WY HIEHE . =T LL?ﬁﬂ(u&@ DA R
ﬁﬁﬁ'ﬂ-m]\_ﬁlx FF0a,

BEE EANERANEBEAMTREZ 22006
Bug&MEEESIRSHBNL S (thaw, 5
FSHIKKEL ) o B70, 20124F, “S@B"RERIER T
S5 X 292501 E X KN EES . BHERK
Hibth PR N RERME, BHPMHENK
KE—fF, BFEVERBHEEETRETESE
B, MXESHEERAZTATHMEN,

LE R Y

AR KRB KRR um R SEHG T 6
SEERNVNEMRENE LB PUrFoyE
EiABZ NS

PRAKEN T, AR EEENRSKEEL
Frg e HtEmsSEttmakEads. 512
ARfL, MR mihE. EEMNEMLTREEMN T
By, ¥

RS LN URER TRETSRRDHCH

15




GEO-5 iR

Kighn, HEBKED (REGWZBRAYIENE
M) o 5, HENBEEK B FERAOMRTEE
SRRERAENSAEARBRRYNBE (G, &
AN REBR ) o 7

R KT E E RGN 51 & E R A
NEHE /ZZ_¢|_$D7J</‘L/¥%§:§, FERRERADHR

/JII1 II_‘.E'-HI:,O

VR STHENENEAISIZRNIRET
RIBSIR, MmN AR, ©

kAl

IR K

FINEFERA OB WELH R AR IN
zé,%ﬂxz@ BESENEFEE. IEFURIHE
S TR NRTEE T, ' H A1, F/2030%,
SEEEA T ETRATHHEMIZEE R, *

EEcis2y !

MEZEUERENNEXR, BEEXTES
UHERER. TOlRIATEE. BKEATETR
MEBRME 5 RITNERBITEE LT, *fla, &
e FOKGR 7= b O BE = Ak SR E X R D AR BB A A K
2. OYCRR TR BEESEHIRENE N, ©

BAMBSHNEE AEZ N FEM AL
EHXTH, 2009FFErIE, AT HEIERFIRIT
(Nedbank) 2Rl B HEIERERRMESETHE
ERNREER, HFBE~RDulux TradefllR T 7
LA = {RVOCKHR B H K ( AA S E RRVOC

SREEY),
MK/ T EEER W F & % I A AT
mrERTHNES TERSIEERE, &
o ANELFH, BEES
AT R R B, Xt HTHI L
oS AR BREdBERZEER

EREONRBRREZ BEEESNLHEE,
HXFEN EAE
BREeERERNTH
BARBEY K, BNBESEHLENTHEER

BEPARKRRESHBEFARYOXEMHNE él%—?tf’c*ﬂ
H*Lﬁﬁﬁijﬂiuwo *5)4n, LEED ( Leadership in
Energy and Environmental Design ) 88 BF0If 1%t
NENEREHRNEBEUNNIREERIEZ—, BX
X130 MERMIS0LFF AR (494139000 F
7k ) MERERIETINE, “WESZIMITE
TERZEZERAE, BRMELA, NBEIES
HIZ RO, FENHOURZIHENFEER
PEESHUNER, ©

BETHZRUNITE, N TRE THFERIT
MEIRAREYNSBENE TRERARNTK
BEHEARRSRBEBEER, "TRERDERWM
N BFgIP R ERFIVENTT RS RITENEL
NI RTEIRRETHREASEEZRARE, ©°

PR 1

ERRNE. BRFERAREM RGN, X
FREXRZRETAT R 0K RN R
( Blane] DK SRR R A BRI Biks T HKY
B ) O RIGTREAUTIEI, X TEEEER
(781 MEktha BT, ¥

BEEMNER

S8 T L 500 S B0 0 BB AR R0 BB R Mt B
R—RBEBPIER, XBREHRM S AT
Ko RE BFA. BORFEMR G R SBIAAER
HEMEEWEE. BENER, ©

& FEABH S PR M

KX, KEEFERREERIVARE
B TeRRREANTHEAFKNERMERE T L
R, U2 RNEENRTINERAED THF



R KB BERESREL, @

BRI EREARSNESREGE S (HlaEHh ) ,
SRR th R H AR ENR RIS,

BUR 2200

BERRBCR . o BARRREARE SR

BEHEERETEARNERFRR, KA=
Nz —HNERLHERERATERYN, "HEE
[ET A F MG R, RS EE G o 6
FELR RN LA R R AR A . BUFIE
FARRREEENE. KEFE. ERNFHT
B RAEXBER, SRITITBERERA. BUFX
T S BRI H A — BRI HEE iz 018,
B s AXEBR, BRTLPASHZEIABEE
R TS ERENEERNBLERINTRERRNA
Hr kR B &5 A 1,

BUPLE. MBI ER, HRES|RK
B A S BURIE R X 0 S e R R T
ReNTREISRSNRANTR, B0 EHE
BEBURR AR B K, ™

BT ZE O HER, BRAEBIEWESL.
KEFEZFTEANNARESSEREEMEESR
KHERM, 8Kk, mEHx (CFCs) , AaR
(HCFCs) , t@ A% (HFCs ) &, fE— L
X, FAEFEREMRENEERR, BEXSE
TR T, IXESEHRENRET RS
wWr=E,

KRE

BEE AT# kM F KB BRENLE, X
TTHHWRKERRNEERNECHSENTE, HR
KR T EKERH DL, W ERMFITIRE
. BERFE. HBRENABAEE A E JESEXY
BERHNEIINT I, °

RFHY)
BERAMZEWYR~ERENEERLS, A1)
MR SO RAFILIHEE XN B, Hit,
BRI A VFEAE B R B AT KM M E L RSt
8, FARAEARPER. XRMEITsEN AR

ERERITI A0

( EXERBEARMEETHE ) , BIRFRK
FRERFYOBEFIAE, ©

BEEm

EY M B AR

W AERFANREEYSHMERBAR BT
MEERSZWERBENRREL . B, A4
FEYZHEMETERITHREENENBRZRES
VHERP . RREREMACPHES, 7

s

i
bm
NN

3

g

Al RS IALE
WRMNRERESFEEAINE, HFE
BERaRE, i, —M2011ENEBREALN
PEETR, 4% AEME T ERBEREIMEYN
A, 48%M AR RIEHENEBINMES RO
xR EE,

17



GEO-5 iR

3.2 L=Emil

KiEiEZ=m W
BiEkER. kEHEE
¥ (FIF ) AR, HE
EAAT e m g elfoK,
HE—EZIEHENK
EVMBESHER. 5K
Hmg . EFYAIE RS
ANKBEREEWFEHN X
o SR, haX
FHHMTERPFIAKLRE
REEEEEA, kFRILFXF. XEERFH
fhiTdr, Ak, YRAMNKRIREBEREHEE
ROOK TN 1 B I X B REBUE X TEh S, fhEsmk
BminEYIBAPkE.

ZEEHM

(Ze S
ABMRASRUZERTUYEEENFEE,
REAEMULE— M FNERGS (BHES)

) o AT REFTSERRNERE, B,
%+mﬂxﬁ%6%ﬂm%ﬁﬁxxéﬁﬂmﬂn
( Fan, S5SEBRNBERS LA REH A
DABR®] ) o 7°

BRI LIRS R SRR TR T

%Eﬂfﬂ SR BNMTI RS RN ARE,
RS AR RIS U M SR T SOT, R

SRV I HBR AR SIS TR L, &

IKER
h2REFBERBERERENK,
EARER, SiEEFIREEREAEN
KEBFARH., B, B8, HmE%,
BH1995F, TR ARERERA
BhERMLZRTLE, HFEKE
BBITHMHE ( SeRIT AKX
H42% ) » FEIT KT ESD, LI~
mHEFENERTEREH 0T
EH. BESEHXAFEAER, XEE
K WIGTEA R T &= I K R AZ ER
PELE, ST IEEIRKERMA
I RIERS URKF BTN ESEHNE
EREl, Fo, kFEHFTVIREEIS

XK EH K

AT Al 1% T I
EAREERWNES, &
NEZEHRITIZR

B, TEFERAEE
Elit X B9k T iRIEKR A
R =M,

WL E S, MXEEEFRIT L ZRE, ﬁx
BFhEK, B, REFENEXNE B XHKER
Lﬁﬁxﬁgﬁﬂno #

SESM

SETSBEWRB KRB EN L EREY
B, M ST N SE R WVIEE, Wi
BUm W EF, ¥ EEER, R RKSSWIRMEET
[T FEMEE, BRAXTPREFETFEREE =T,
BRAELHTVYRAFEEELZELERTFRS.
R 4GRS [RIER, FEitt, kST YHRKEST
HAAE =T, Slan, 20118 R k"2t E
RiE, BIRATRERCAEBAL T 6958, mBUF
S T XA RE D DR IP SRR, %

372200

BEERN AR [ ol BAE REIE T S AN R

AR SIET A 0 BTG R R S A — L
TV T SAEAFHRERNTS, BIEHHRL
N BES e SR, o BA S ER AR
BRAEGR (Bl %E ) IR, ¥

IKAIBH A

BB KRB ZEFKITRRREROIM H ™ F, A
Z ADERFEAR, AMIXDES. AKX
KRN RGN B R BSENIE R, *

AN

EESEEmIIENEE (fla, EX. K
EEBARE) , URANKERERERR. KE.
BRESA DKL @
MEE, SEEES T £
Bl b2 2 S FF & fR R X LE
RV IFEANNTZ (F
w, |MEFRT. REVRP
). ®

A, SHEEX TR
VieZ RN HRENERENR
=F (Bl RARE. TR
FE) NELZSBEXTHF
SENANRLIUFRL

12, EEEMTK, F

Xt J&

18




T, WXEAZROTHERTHE” (XFREM
TR B IEEN36) o

By & P HAEE

AT SR 5 5 F 1k = 5 X BR 5 A0 R O 52 1
MUEEMEEDTESLEZLRNETE, XEFES
PUVRSHNBNRENRE, XEERSRE
AF xRN ERNEE, Fla, %5 (Nike) iX
HEH A S = T AR SR W AP L 7= 4% 4 7 o B 18
M=, ZATRLEShEROHR, *HARD
( Walmart ) B &% 7 ##4F T B GreenWERCS, #§
BhEEFLIEShFER, ¥

FelkEM 2 aARE

EREMb2RYT . hEREBEA. L
oo X IR RO R A0 52 10 AR SR IR A P L d
HE, L2REIGETHFAKEVAE I INHN T
B, BEXERTHVER, AHR~=d, XuEeE
it "JeEhFE N gEeBE O8h, mEeE
Ph89Braskem 1> W i, AEFE D5 E HEO#F
S TSR (RENMEES ) o "HEo#HE
BiE 2 RETERS, BHEANLZRNEEER
#, AR LSRN ER, *

BUR 2200

7= Ga s BRI A0 K

AT N EFRFALBER. FENED.
IKFOR=IER I, BEEIIFIELERENR,
RFFEEAT oy ERURESIMIINHRE,
REEFR AT IBREIFELEFLNOER, fla,
HEEEMNEKXE N BIL15250 % RFFE BB 2
BERDT18%, MEZBREIRANYEI/LTFER
=/, MBRWEEYNHRER D T48%, REH
R 738%, ERRFERAMEBENLEDRLDT
26%, “HREEMN CBEERAER) B (RFFR
WER) BROVEEVRNERREN I, FERRE,
(KIEZIES ) MRFBHIEH S (L2 TIM.
TEE. W AORRBIAZE ) (REACH) , EAEZRRE
AL AKX BRI EE =AM LFED, *

XL ERE AR ES =R BREHN
mHIB, WBLEREIRREVNROERD,
EE 7kz I e =

BT F A = RSO F XA FERE R ES,
XEERBEINELEEEEEURPHRERER

ERERITI A0

WG AN E Do B0, 20055 FATE T 8IS it
EH5IRTPEBUFN (PEKSREEE) WE
BT, *

W& A4 S 533 7K = 75 e Xt 7K 4 4 470
AXBEMNRRNZW, LI BHEREESEMN
=g, %

w2 SARHER

EEFMLT VBT ERER =, SETK
SEHAHBNE GBS FWEMANFE, tHE2
648 B F A RT S B ERBUER NI NEFEER
BERS AL T G P A0S B R AR S F 80, '

ERE

TREREEFRERLRPER, FEHHXIT
BIAR TR AIE, AFFEITENTRZ DR ALY
e lvneatas L7/ pSUNENiE = S e AL RNIES
*, SEIINUTASNEEEN, (REMTAVE
B THE. RF—RIXTUR X AMERRATE
NN AREEE ( BRELEERDOIRRAT ) o

Hitbir W B

L FZREOIZmMEMTIAREERHN K
EAESKIRERTI MO LERNTH, Flan, B
BT — N AARENES, 2R S HHERE
KYREREFR, EBAXERRFON AR D E
HHE, NIEREHERIRIED~E, ' (%
FREMXBE T IEERL3.6)
EEFN
F X R

AT SRR 2 #h 5GF KR . DREEMHAMIR
B&EM, RTHEHSEAORWIE KT EL TR
HEST, XEFESEXI LT 3T SHIREHNE
ERmMENSEEE (Flw, L2 ) . XheE
BREREZWINGFELI WEERESHKXMER,
HEFWETHHHETL 2, BA— L35
MITA SR ARERKOESE, (LT ASERRKI
XEFEEdE, FAit, It VHEELEUNFEER
BRREE, '*

e

I RE (REABLEF) BELhERREHT
o AR FHEE N SRR RRE A RE
FERNEENRME=ANE, HETR RS,

19



GEO-5 iR

3.3 B11T

KREMMIER DT
W, BiFKE. BB
B, EXSFLamiis
TR (ABIHEMTFR)
DU Bt~ 201806 ( 10X
EARFIREN ) o B
TR IREES R EE
ERHHHZIERK, Z
T F R TR KA 0
R, BERFREREEHMRK
Mo ETETTEAIDN X IR
T th SHTEMN, ME, ZTHSEMITI
BEX, HFo——81, BESURMEINE

ZI&LIZ‘%%EFIIIIO

EEFM

IKZR N

KEBFEHRENKIR, BT, 2010FHF
REHOKEBRE T E2ERKEBRRENIS, HEX
KEFRIEXF0% ( REXRTHNKREEE T HR
KK ) o CKERERN—RISIETNEAE
(a0, RXR. REKEMFEKERXNT) £
ERBWEZE, KHKBXNKE, B HFIMHIES
HEERBOSRE, FIURBETLHRHNOKER
FERKEXNEURRSSH—EHXBAFRKNER
HIKEBEBBR, 13—t X a7k FRE N I 8 o

o C“HEPRAAMELBRGEOESEREAENK
B, BZNTHKBX, frUSEikzE @
MBRFIFE SO A, KB BRZES RIS
MARBBE, BABEXER] FEREMK
kA, Fin, ENEE B T20108EErai K% 2012
FRIVATKRA AR, BFDSBREFRBERE N
/A7) ( MahaGenco ) %X 7 F & H 4 /RF0DaH:
Bk hkBib, "“KANKB IRFEIKE
RBEFSHAIBFREREK, IRFEEEZHAN
AR,

HRFRERZ WX GFEENETHRKRRSI
REVPR, LB HIMIINEE, THRNHESR
MEo AR E A0 RANE S 7E ) DX M KR
PR, BEEIHR~RELRES, " Fla0, 7T 5 H

ﬂaﬁﬁgxmm@@ﬁﬁuwmﬁﬂm%ﬁaé?\
BEERBRREAS BT~ E ORI RE
SEFREURD 8 JB 4 = B K HARS 0, 1R N S AR LY
TSRS B NI I KRN B R, Hla0
FRBRNEMERN A NE WAKESSTE
%5 K J188 ] t945%-90%,, ¢

KR

Mk ™EEHMENRRSEKEKEE
Ft, XEEERNASNKOTIEZFEE, HF
HMOEKBDZE RS (MEER DT B HE
H) o "B, 2003%F, BN —RTEHRORESE
SETKKREEF, BEEAEENASEET LR
b, XIEM 7335 Tk, RAKXESE
ATRBREAFTH AT EHRNE, BN,
F AL P E], R2003FXFENFORSBHNSIETT
SEFNOEXREITER IS B S,

B K

SBETUEHXNFEYRETH A SRR
MEBEMXBTE, FHEEZTRANBEFR—
HREF(FHNEBHFIKEE) , MELERKN
BEE Do L0, 20115 £ EETEEHTMN B
REBEFIRBENBENFRAMMERK, BFEH
/A I HEAN M £ EELS 4EJR /A S ( Constellation
Energy ) AN M HUESMIEMELELZ KB,
XEFEEYEHEERBM T T0.1652T, °F
AMER, EENMEZANBIEREESTE
HEZSBHLFRBEANEZTRETENZTKN
90%, 120

R ERmEERRSSENENFTRNEL,

SPEREBE MR E M RIE A=, " F0, 20124,
FEENE ISR, TTaE

HHABTRE 20124, FEENE
ANSEXSH EEEEEEIN:E
RENERSEH P Bl
&I, M o o =
TR TRERSHARET
N = MATEMRERSE
WSS 4, fE E{Z AL/

FIPRIR S

R 4b-F 1 R ETIRES

20




B B G

Wis KRB K REFETHEASHR
KT LZ B, B, BLBRERAXEMILE,
B2 Z TV EKEFERANEE R ~=NHRR, 2
40, 20054, RAR K4 EMFITRIE R HEE RS
BB R, 1BF Y E S1/AS)Entergy {8k T15{2 & Tk
£ E 750002 35 B 68 4L BRADBL B 28 2%, 345 REBM
HEURRERE X,

Mim RSB EMAREM KM S, ZFRT
BB IASFEZIRBBERENRENE N,
TR EH M ANEMREFRS, AT
BEME. AEFIRIZZZ W EMRNE, § A%
WAE, WRABAPUEFHAES (20, B7E
FMBPEZHOERFRLE)

FEE MBS REMMEK RENZ TR
BT DTN, SEUKERIE N, IR
Fry BEARKEB RIS PERE,
o, BFEETHE W
X B EAZ B ik B1{FiE 18 ALY

20054, MR+

ERERITI A0

BNEREZW ) , BNNTEABERBRENE
Hlieg, B, SIRTUTERIBENE, 01
RIVBRAINBIEFT,

SR E N EIHRTA RIS RAL M
%, ZRERENREHEERENERREK,

el

BAFK

EERPEROADE K MELUAREFRE
SSHHBEATREK, V' EHRERES (IEA) FUNEE
2035F B NITWHEERANI7HLETHZRE UK E
SERENF K, XDENFKRKITESL2009F £ Bk
BAEKEKEBIL70%, mH, KEBH K F KT
RERBRELXBTIER, “IHFLAERMMHL
BAFSKERKHEFRBIANTEATIVENRSEHN
bk, LEENFIFZENEMEERNEHHX T
=, BRUH R XK EA,

—EHM N NI EE NIRRT

KRS RS, *°

M EBZ TR
FRGLEEMIEL, &
1§ — YK RN &I FE A Sk
M, BEDEMN XL

HEMMmEREEE

EFFEIER, SR

H/A B Entergyit# 715

{ZETFKEE75,000%
T BB 44y AR 2% PR PN AL FR 2%

x, flin, KRPEFRNERRL (N
MNRFRER ) , RAEBHNBHE
( M IRBHFR=T5H ) , XL
SEIN B HNE—FTFR, B0,
itEXEBNES FEANTRTF

HTETEENEN, BA
KELEBAESRGHEAE
tERZm, '*

RRWMXZZFNEM
ks, RNEIAEKFLELNENDREMRNE
MBS AT,

IRt LA B e S

IRE S R K W3 R R R R s
BTSN RE ( XTREBLNZEFEL4) DUE
. RASSERHEARBREINE, EME
RN i, SIHERIE, RFGIHXS £ Y FTRE
TR (Fla, RREBUBRE THERERNE
k), FRSIREMRER RBHNE
BRAREHAE £ 3K, ™

SHEEUTESBEEERL (EXRE.

B, G BEBMNFER
RiREIEAbibX,

RESHEIT1700%, M20104E #146000
JKELBY ( MWh ) 3 ZF 202058926075 Jk
BB (MWh) , ™

BMELRE

fEEAMINSBET. 2RFmE. KEUERE
IR A 50F, SR T e < FRBEUR B
&N, BN DA E S, T 20355, &
B EEENEIRNBUGSN2/STHRELS, MIUBE
B2 SE BT I BUIS M 20% 18 % 31% . T+ 520354,
RIAR AT RE I S B R R LA EE VR AL R
KRR T ZRER R FF12%, AAREZAER B
FRESETL, BEHERZSMHESHE, 0
10, X F2010F 8 DL B LN EL, FEEETHE
2022 F W RA L BE . R BUF RE DS I A E K
BEEEG KT, B HHRRESEIRIMU, FFEbH
AT E

BAORND, BEBRMETBERRRKUARSE
XK BIUNIEK, B EEEHNERRATEL

21



GEO-5 iR

H S REER M B B M 7KK, X8 Ntk Hy
GV EETHIB, ERMEBERRELBEN
BROTEARRSENEEBHHNEENS, '

FN MIM BB RLZ ENF, 20
SRRV MR BE R T T i tH B 2 2505k (20, SaFLAst
) BREXERNEL RPEREGEKNBNFKR,

B3R 22

mESAHE. fERM R o BAERER

SER2/BNENEFKBETIAER, HDE
ESMHRNAENBATERBER W,
RUFER, BHTVELWANGRHRE. RH
AR HLREAL G RERAMEBUR , XEBKEERHE
BWEBIFANTE, B, 8hTVEEIREEN
A HRRERNEHMTE R, "“REERS
RIBUBZRE D REMBXBREZR RS E M E,
X TEENTIVHBRAFVER, BES580
HENFEEZEX, "5EN, XABEHM
XKALHTHEREBREARE TS, F325 5
LER AR T e SUBMSRIE# oT B A sE R A BB 69
Xms. Hltn, NEANDKBEHXIET20145E
AEAARER, UNNRETL, BLER
TR, XM EREN R TIRORASRSE
H—RIIXFHENTHEERNEN, EbE
BN AME ( Feed-in-Tariffs ) , X AFTEEREIE FF
BT A,

=REHY)
ZRREIFE BRARNREER, BhE~D
Bhs=4d KEN LG, RELY. ROEMS

22

[EEY ARAEFRNERPER, ATk
FEIZSRE, FIRAERRIER, ER5HYN
EEMNERH BB, DRSS BBV HAL
&, B0, 20135F4), PEEKTEEFIC KUK
R e /K, RSB BRI BR %16 DTk B HE A
&, HhBFTRERT HHRS,

KA AR E

SKERE Z (X RO, BhT I ER
EENFHOEESE, BT HRE FERED
IRFDRIEN, B, FREFRT, BUFSE X5
B AR Tl fEKERA BAMERET,
BE g ESENER, MERE 0%
BUKE th ol s Z A EV RS o X T HEE,
XEERRPIS SBRKOFH IR LB,
M ERV R IR, BRARAM A, ™

A KRBT RSB BT RARH
BEmEHNEE, LHERER, ENEKPE
B, R, WEFRY. B, BHTIRthIE
I RREF VAL ENE, BIEERY 8, 5%
7J<5)§o 152

EMEEE

MR F 44 £ R P FORE S 60 500 B #5148
K, BEBE IR R R TS MM R
B, BEmEEREB .

FHokEHE

BEIRIME BYIR BN UK B AT N i [B) 8k 14 BT 5 4 B
BN, TTRRSRIEETHERSNENRE
MAEX R, SESMOBERER, ™

.i % E/
==3=A1l|

BIE 3

HT NN R XRSEHHNETTEIRED, §
BRNASRS PUATREE TR, S5IRERE.
SHBREMIBBNRH, ™

SR

X K e A AR ek s TR AR L 6 B 0/ B U R AR BT
RN R RITHNE N RS RBRESIEEL
MEZ TS, NaIEEER,



3.4 gl

ERERITI A0

KR EPRIE R A E]
B AHENRASNE >
FMEMFEY # ( fl,
TR, Bx. A, AKX
%) NITFR, BRUNE
RRFAERIEZEE, Bit,
RETRMAEFEHS,
A, XEdW5HAMm>
VEEZMEKER, BEA
BRERHERBR A
1B P A0 W AR EL

EE R

s e IA SR e FF St

Wim REEH . ZREOFMKRAK, BF@ELEFH
MR EMBRETASENREZMBEIARBOE
Mgk 5% %, FwEASTIFALERE~, VIR
Hizi%ig, IEBRAINASRS, Yfltn, &
20115 %], HinASERAF TN HEBT %
K. BN, FOEKMURRZ SR AERST, X
ER TR AEhsmERD T5%, BT — %z
B, thAy FRZR, — AR e X
THEZR, RARBIER T /AS2.45(LETHR
Ko PP XTFHRIBEHFMIENL3.10)

AHSRARRIAEEFTE
FERwmINGE (B4, RiE), R
T ZZRinSIRIESLRIE

F2011E#], SR

SR B3 B BT SR T S, © \\\

KRB R ER

7EAEWR, S T L& A A0 B R o] LS g K 3 Ak
BB RNE SR E, RBUAELRRTNET
MK B BT R B B A T AE R S, B0, 2006
FHIBEZBEK E AR XT, ERNERER
FHRRIRSFEN RS, SBTEINER0ZEE
A (BEEFEAENANG),, MERTED—P A
BB 15 K AR A SIEK 720 "k A% T IRk th AT I ep
WrER B AMFIR RS R, RAREKBTEEAE
KA TRR,

B—AE, JARHX AR R HET L
ICEBKBE T RRT RFASEFEFFRE
SRR T TS T ERIIT SR, BT KR
WA ZTEYE), FIREMIbRATL,

KELRAIFRE

Lt FEFKTETFHENTLRESZ W
FWATHSHMIEE, XY, TRREBRERAXER
TR, TESLELERE, BLERTAE
HKKRRE, FiEneRE. A, HFNENFTFXR,
HTRZARASEIGET AFRTE, Xy b
KE BRI AE AR BB R, HWXKREFAE
BB RERFIT VAE~EE
EAEE, RS Lt X HAb
Tl zEXKHNHTS,
TANIEFD /5 BB AN TR K O R AR, 8

e &9 7y (Blho, ERSEXER
BEEEF X ) EE, 2005F 8
FER KR AP FITNE HER T BT
1002 MHB=RE~FE, IR T
505 H 6, IR T 200
ERB TSR T HIEE, X
PR MR KX 5 T\ B9 8% PRk B
T AT M N xS s R KBS 4T
WIEE RS,

KAKE TR S SR X
MEE. YIPESEMIEETTR
o "CLESN, MIEFER=IK)IIARIRK
By “SERKE” LA RETERRIART
EHEH S EHMERMIEHE, W

RERERKXF L 35
EBETEEX. &M,
FRHKUREZS &
BN, XERT
B®H A m M E R D

T5%, ABF—LiEEm
B, thAT FRZIR,
— N AD IR | 418 5
THEZA, RERHE
ER T/AT2.451ZE T
HIHRK .

FrEEEIRSKONMERERY
W B S KR, Y

EIREH, KARE S F/RE
<357 15 R 7K B 60 AT 2 B
EERA, FEEERES O
B, BHEG. BB RSE
M. RRSHFFR IR K T4
TR R,

EREBX, HXERNTF
SRR MV XT3 H oK FRFI IR 6 52
mEAR S HEEE mize W EFE
LiEENREN, “Fl4, 2011
F, RELSHERIXNKOHN

23




GEO-5 iR

EURE T, A8V WABTEEAREEME
ST, 20045, XU REBFTEFASY
ﬂﬁ%?#k%—A$H%ﬁﬂom%% FFRAL
BEE ARk Bk Bk, " Em, 8895
u%ﬁ%%&ﬁ%%gmﬁﬁA%W HEFS%
BHUHSESZENASIRERZSNE, '°

R ARSI M

XN REERFURTE T N EEFHERNY

H=REBNERFB AT HHBNEENEPE (K

THTFRATUYHZEER3), IR MWEED
FFEMERIR A, M EREHX, BENHNFERTE
H L WINE Y sk 5K R, B0, 720084,
AZmETRE. ADEK £FEROTN, SBY
7K, R, SRS LK, RitESEIEE
A PEEX RPERE = ERHRAALFERE,

[EBRAEFERM LT, BT HAME
BHMTHE RN AR TESEN, MERSHKX
MHEM AT TR, Ry ASHFFEEF L
BERENBTRBNESD, MEARZNERER
IEESE, "

EHEYLE

W FFR, SIFHAR, mihERY X
MERF=ERNS BEDLERARFIREXE, H
FRETARTTHKE, FEEKZE, SR
KEFE, XER=FTEESZ @KV,
FEEHFFEHTE, IREE, i, 20104,
HFFEE LY NEY MR ARERAE RN, &
ﬁmWﬁﬁ;lmAx%,ﬁ$ﬁ#ﬁﬁﬁE&g
ETZr3E, XR—THSETASIRRAKH T
=, "%

5557

AL P, BSESEIRNSERED
BURESSEROPINGH N REFHEIR. F
EZ, HEEBRIKESEDL10%, BN F TV EdS
mzmmm%omﬂ%,mm%w\éﬁw\
AR U NS ETUINENERER T hEETY
BEIRIEN B THEE,

il
/L,\'T$Ffﬁ*
ERIEROADEK, HEL, 2FEKS

24

WRKELZHNERE. €8 u&ﬁﬂtﬁﬂﬁ’]ﬁﬂ%u%ﬂ
E%E%ﬁxﬁﬁﬁﬁé’];ﬁ%ﬁﬂﬁ XAH . A
5xX%= iﬂhﬁTErmM$%om

RNSETAL, DR5E. KEBREZFIKE
Em#ﬂﬂﬁﬂmﬁm,%$Tﬁi BB, BERE
BFE. 2RBEEERKER AN FEY Y
S5EREREETE L,

WREHEE. BEEZ. THNBFEN TR
HERTENREEA2CUA (BT F IV Ea
KE) , BBAKRE ( £31A80% ) ERPHH. SH0
k%fﬁ%i'{—lz_ SHWH A ( B E BRI AT A

o Kk, XN B T =F0F K DA™

Eﬂll’]E/EE RASR. By UM HH5-E, T

BN A HARASRASNOHHNMETES EIRMEIR
40%F)60% 1) 11, '

B " BIEER

WMREDNRIH L HIAARREL . £Y)
SRR R B IR BN 2 TUE, IBATE
MIBEXENFERRK, BNOEXERBEH
BLERREHREURAKRANE S, DUEFEHIERE
FRESL. WHREERFHRER (WERR, Hi
DI WALERFERBENREFE) . Hli,
RMAMRARS R EZHNFENE D, BEMIIRE
R ARERNRIE, HFINARAEBFSHRA
K, AEFEEE T —REDRB B & FIE W FI B,
PR, T ENSIETHOF, NS TRESE
EXHEY 23 =70 2%, A0 %0 (BHP Billiton) £
7 BRI R,

FBLELLRTEERE RTINS EEF TEEE
#ﬁﬂ’]—rﬁ% B, HRENBERELE RS TF2009F
HIE T —NESTEEAHINET R, DUAIEARLE £ &
/\'T#‘EZBE, MIFRE|EE, MBIEFEHEFZY. H
W FED SR ENEE AN ESHRER,

Bl STEIAF A
RELXRPPEHHERRUDOALATEFY,
BREOBENBFARESE (£.£) MERNAEFE

BXPFBEFHE T TR, X TR ENRY AH0E
KIS HHEE T LS oﬁ%J%EE?ijiﬂz?ﬂiﬁ
/\E 190

HERLLMERY A 540%|505 8957



B 220
IK B

AMBREREKRE, RBUYNFRZER
F SN EERS P, EFEkR, XELM
BRI 7 S H B TFRAT AN Z R KA K AE 5D
Y. BENVMELNE N, AMZET &Y

= Pt 1
HERE,

EREHD, BFA8ME KD ERERETUE
MERASSH T RA RS0, FEER (W0
EE. B ) MEXENFLEMN (HAN ) ZiE.
BR&ISZEEIS1E T TS MR R, 20114,
KEZEIETRKNERETXR, BT EENTXR
7o, EmREEMUF/AS] ( Toreador ) iXAEA Y
MAERABERE, XiEM T iZAS RN EREGH
NNBBETY®, “KiZfhs, AKaREEESENE
K, MBBHITEEKR, EAERETEKEDMR
B, BN AS KBRS BRI, ™

IRERE A A

SRR TSR AT RN LT, BB
R AT RARARSA, i, EEF, hE

WIBERAEY HURE —F U EOFUKE, #F
i, EASHMKTERZ, fFRFKTRE
(Olifant ) 898 & %2020 F X HAI/KF 1015
IS P

m 2 SRHE

Xy WizEAEKRALIRKEESARHN2%,
ml. SAEY ASIN~=RESRLE. BubfE /b
FHRIEESIRAASETINETERET, L
Ex, XE=VIIESELM A T H®EE. KAS
BRI . Bxfil. BINFI LA RBIBIR T R BB
ENENHT, XERFEREETETSE T
FMEN, XEFESRKF B a BB AEmn,
BREIE~SEER, FiEMTEXNEST. Kz, R
EFBIFERL, B —HE, SEEBXNER
JREARARR T RIS, BARRREINAZHRE
TEREARREL, FEABRMETBEERTHA
FThRBHREBNNERER, (XTXEATH
Mg IEENR33)

Xy EZEdc

HTF#H—FT RRIPEFNMEY SN
MRIP X BSOE, SRIPEARE ZRATBI TR
HX, Fi R R R T ROXEGCEZE TR
Ho WEMNHEBEEAFRBRABEL. RRRE.

ERERITI A0

EYEHEMRPIHEMZRESBRLI N ZTSEE
K, TESHE—FH RN BROFEE, '

_

7K

rREPER, XKW ILZF, FARESR
5, ZRFMALRER, SIKHEMRBAERS
Fo HEIBFIEIRED, REHEF B, E2013F17,
EfR S HUERIRMDER AR QA ARSI FE D 7E
KRR, SREAT Y PROFER, *°

== R B
=3 -l

7K

AARBIRIENY T KZRAFE W, FERNEY
WHRIME, XEMFEmMENVZE, FUASH
VHEME (SRAXNZENF L) , EFEmEND
VB 5B, E2004FMMERN T, ASY
WEIRRINEE RN TE T 7%, ENEENERE T
RIS RBEBEN T AT WHFEE, Hig
7T EZERRDE @Gk, b, FERER
ERATAENITREN 7 HHX1Z /A S 2R
N 015

Gy P2 Eaks

B AR E A AR T R A E X XY T E XN £
VZHENENEERRBE LA Z~WHFE (0
EZE ) &R T bk, B4, Anglo American/A S]F0
Northern Dynasty/~ 5] £ %Il o &9 32 F Bef iz 7 o5 BB Hiy
B AR SRY, BARIAASER TR =
XEEM T MZE T IMMRARFNKTE LS HIE
T, “CHEEE Y S MY TS RPN E D
A0, RRTEOTREXT e 58 4 S R Gyt A B IR M 52 0
i MK B E RIGE R E L IR,

fE L
AHAE R T HINAESEERLEBHEX,

ZERRNBEYRE, Fit, SRIETEURHAERE
SFEEN, INEFERRIERE, L, XE
NEEZFEBS LS EREF EREE M
WXIZE, MXLEHX XNREEUZ RS
W I FFEER (EFEDAHIE ) W TRxt
SEZWABZNZEMBTNHNEFEUREENTR
T, A, T T RAKN AT TESEAAR
ASEREAAERIT TR A B R IETBERER
MEREENELMEIEER, REASKR
St R/ MEFF AT EITAFRRR R, ™

25



GEO-5 iR

3.5 & RRAl

AREiESRLE
BERH. RANRE, 2
Eﬁ% TR, SRt

Tl RN, EX

@ﬂﬁtﬁﬁAET%m

FTHMEIBEEENENHE
R AP LR i)

AN

=
=

K&

iz

RIS

RIS A SR BT X & & N EHCREH & 5
R, ARROREEN . SIETBFERRR L E
EFERXF A, RAMITEEIREEIESRE
AREEAFRIH RSB, XTRESRIRARIE LA

WIERNSEMHIEE S, thol sl 4 B A HIER
B, BEUEIREC W AR BE D AR DR, FFXTREE L
EHRFFETEDR. ERHRINEW, U=
RREMIZERAONLERS KR E Z 1S
Ko ¥ REBEHNEBRBESETRICHEIGM KM S
HIEMEK. BRIEAS¥SZIERFEREHEEY
ERMEFE#RE, *°

AR, WEALNEFERE ( LHE25EH
X ) . JEURESRIEAL . T E BB IR S FD AN BT R 4L B0
THbF AR T KRS . BRI EFNRE RS
YR 0, 2B, 2010FF020114, SRAF

THESEREEBREASIREBILI.512ETT
SIS K, EMASINZEFE T T38%,
SRR FRERENNERNREERIRA. Tk
MEBBHRETITRO— RIKEFIEARIR K
KRG, ESESTENRARKAFANEZT
%o RN EFE D RIZE HBITE R R LRSS
REEMIRBE T BB EIE ST H, *°

BEMGTA

BTV ZH M SNBSS R EIRE A0
Y& 7E 18 T FRAN IR F R I oh A TG I B L% FR7E
Mo 'SR BEIRFRLZ AN, MRIFIR
BN LR ERNREER, *°

RANEARTFTE T BURZHER R HIKE)
NRWEIFMEHRETA. FRBERAOWTES

R gt AT E U S I B AR Eu&TTﬂg\
BRBEGEFTIVYAATNZESH, XE2HERIRB
B, KREENESENN—EH, s, Eix
LRASINE P EEXAERRERIA SR ERER
TENERMERENE W, SFEXTEYESHEMS
RIPFABARED RN T FEEIEN SRR EC,
21455@%?@5 H—HEIT T IERMRARAE, EORE
5 Z<riMeEXANFERN ( RIEIRA . ¥F
HAEETERAXZNRENTSRKE ) BEF%
IBERAMR, XLREN TRERIEEH, ¥=
B4 55 BHEXMNAS RRFAIHFR, 7"°

HTFSEZE. KTERER. £V
W, RV EWMEESRSG, PV EIGEMERE
Il BEPMAOFERK, KATMABUHRENER
HORE D, WiaMBEE. Bl EERSITES
BEXHNLCVHREIREAORG, " BLEAFKET
BRAEFIRZ AL TTHIRE (AHaEL T ) MALEIR
#E (WRIEASNFEZES ) , BNOERT
%Eﬂﬁ%ﬁ%&ﬁ%ﬁﬁﬁ%AﬁﬁM§%ﬁ%
0, 2" B R FRAI R XS IR AT REXT EANR ST
FEXRRMNEFEm, 2

Eapusa

[ETA . KABRRBRUREMMAEERNY
BYWHEkis, JREEZHNESRINEE, 8
EEREHED DAL EEFERE ( XTI
BZEVHFWERS1) . RENRSTH IR
MM EME NI REERIERE. RERIE
BHgRE. BEFPRE M. *°

372200

BRANERRT R

BUTFE AR RIR IR T 3 [ HOKE) 1 195
IEEN R TEFTERETBIINKRE, BAE
REWNL T FERRI KRN AF RS T RTEE
FFBIL1000012ETT, EMETT, BiFE80% KR XT
SEBUMBENRESREVED ] £ETFZMRK
RANAREHATELNNR R, XHIMRE F KA
TREFHNFREEBE RN, WREBRERR
I B AL RS o] DU R (1 20 Bk KBS AR Be =T A

26




M), XURERENTHRVIEEZEARSIH
M REZF , BRnEERENEERETL
SR B RHHR TR R B, *°

AMINREER R ARANNIARIRELEZER
=, SEEHHYT RKNHAFHEWHAN T HRER
AEFN/ SRR EMSE L. KFRFR Y E B AR
R FRATHIEE =, ' W, BESGE
HARBREZRITIW T ZEE, KEMHHM
ALK EERSIDHE L5 ( KT IRFFE
WA REMFENS.) , Ui, BEBREED
HOKERIR B S KA EERBOBR RSP ITE
BERE,

W@ ey ge AU RIS, flin, Bk
ZE RSN ERRT R HE R KEN T
EMREPREF N,

RER™. FBREDORGEERE

Bk TEREIELL TV EaaI=2° CHIK
FRREBDUAMBNFER, RENAB. RAS
TR REERARER™ ( XTFRELHZMEL
3.4) o KB ERERS, FETMABRE R T 4E
IEEARBASNRAERBETERET, HT8
SEESHMHTHOREMR G,

RIS

AO#EK . HEAT
KBROTEREZFLRE (U
EEVIEE D AIEE
XK ) dEST K=&k
TEEENFEK, BES
BB MRS E R 5
KBS Ao £, fRES N 7E
NAREREKES. BAE
KEEEBRN (WRER
SR EENRE
MHMHEH, AAER
RIEFHEK ) LE ISR, HEEATRXFPE
B, REEASHEEERR (XHLESSHFEFERE )
TS SHHHRIL,

RSB HEMTIY. BFHMABNSEEL
FMEMAREEBENNXIBRIRE—, RV IERE
RRBAREIRTF SR RN FH~ RS R
WErfT ik, W EMBREMERKR EBRFEIRL. K

cXyEZEIES N
EXRFRL. KFIE
EEMSETLERK
s, BIMAE. BE.

Har. M=, w\EFE. M

EHIZEHE Z A4
AR ESEHE

ERERITI A0

EEASMR L TRAERKL, BIMIE. BR &
ap. WO EE S RER S U, AR
HRAIB, B0, B EHRIEAS (ERXERKE
AR RITIZE) EELRE-TEW, B AE
R S 3 SR T B iR T SR R =IBEURES, B
HERE RN X RIPMINED TR R EERS
g, HERR L — P oiTh iR,

S AR AL 8 R ST T AR D B RS E
SEATRRARTEEERRANRG QT
B, CETRERER. SRESLORMTEEE
SRS T T R 00IE M, RIS S T4
3R DU B FTRR Y AT, ©

E AN EE

BEE AR OERIRER R AWK 6
2, tVITRAARKERABTNES, BEE
HHENNE S ENEKE B E b X E K FR
2. RBUNEYZHERREFNRTERRZ
W mw, OASPERBUNEETE. EERES
EURZ RN KAMERENSE, SRR
TEAIRKERFNES, BERHAHBIHELRE
RE, HREMIMEZTEARE ( URBRT
£ ) NIFE, MEMERK. RE. BRASHEX
MR RS,

R SH

EF M5 BERLE

FMATHINE NN SEER. BE
A SN TRENESRERS N
RSN/ EIEFNHEYT KK
REFHRENS, WEYSHMIE.
KIS RS AR, ™

i 35, ,
° XTI AR B A B TR

ATRNNHEEEZNREBEARE
W HhWEm, KAERMARTER
HEpt R EVMEE RSN METREFILNREE
MEARRR RN EEREZ—, HEDERES
B, XTEGE. EANENRECEF LK,

REMENEESIKE

AT IR RS Tz HIRF) F1 5200 ) RIR B i
=, XEERAERNERSERNBFFIESRZ

27



GEO-5 iR

%ﬁﬁ%*iﬁﬁb@?kmﬂ R%”f’]*ﬂﬂﬁﬁé’\ﬂ%%?&
st ™

A FL B 5 E IR

E%F£%&EWﬂﬁMEMEEEﬁw
FEE (FHMEENEE) NARPER, TS
IEEEHIGFHESS AN, MBAXEREBEERE
WA, NAEXEEREZENASREHEER
BHKREHE, XEKE, AXEHHPSKRN
HANEHR AR SN KPR EORIEST
PRARRE, **°

Al

KA E MGG

FEEAMN I EERRHERH N EMAES X
E, NESRGEMBEIA RN EER W REERH
HIERNAS TRAMEERKE, ©XLERF)HK
RABHRETANSMIA TR T IR R R
B WE B RITEAFIBTEARIEH Y RSB
MBS B PR EIX— A, FFFFIBIRARHHAE %
Lt mHMﬁmﬁﬂﬁF%om

IR ALK RN EE BN T #. AR
MAEZENERITIVAS, BEEFHEI|IFEFR
PRI, >

28

LESNS (B EZ
B R H IR S m i
Bk, MEDERS
5 B A PR B X KR T
B FERMHENEHR
B R AT BEE R A X
o 1 P €= /N B e
mERHEM SR
T B < H Il B A A XU

Ko




ERERITI A0

3.6 EmS il

AREMERLSK
BeEEDRY . B&
WRIB A, I, A8
KB SREEET/EE
EWmH, T _FAETL
PREHZHETRI W
Wit ., KEBEHNFKE
BEX, BEERBMAELSR
GRS, MEXZESE
T, REMURIKERE
NIRRT, XAERFT
VHRTEAREENB, RGS5RASEMLD
FUVBRZY), SBEXEVIZBEEm, ESH7T
RSB EARRE DS FEEN,

ZEER M

EDMNEWOIREL,. FTEFMIE

SERABE & T ARFIIED N E R
MR BH. KEMEFHNERNERK, WNEER
EHNENRE. BRAEXRZE. AR5FRN
KESEE. MmRKBH. TREHEKSE, SKMm
5, MNREERESHNFIRNOZWE DTN
(LHERSEHX ) , REYTE
ELRERRONVH X I 1ED kK
WO RMEETZN ( EaEm T
FERUEKEH) o REMNEI, X
B AL I R S Fp B T A BIse 1 =
Bk,

s, A NFEME RS X
B, TEHEMHNERELY) (NOy) HiX
5 HiE M H R REKFE I 0
BEXARRNES (RFEALMW,
Planm e DUEIEY =8, B
BHhmEgm, itk RESEKDE
wEg) , BN, E2ERME5K
EEBRFNEEFIABRL,

Fo, MEMBZEL. RN
=, WEAL. RRFOZENEME fi
%ﬁﬁﬁﬂm%ﬁ&ﬁ%%%%ﬁﬁ
D, XeFuEHEYE T NREN
WE, AMBFEEZNHEIALELY

Tt

ZFFmE

SRz

[ EEIN
[ EEME
mEE

ok, \

Hifn, ReMREASIHEEIN R™=HAT]
FONHIZAE . JRE S MK R, XSEIRMETHF]
7|ﬂ9‘{FTHbL1E'f‘mﬂ]T %;E?&/éﬁruugm7j<qz
MTEER, i, TEH%:, WRAERANSREZL, 7
%ﬁﬁﬁﬁﬁ%ﬁ%%ﬁ%%ﬂﬂ%,%ﬁﬂgﬂ
#E /A S]BalrampurChini Mills 89 F) 58 5t 45 FE 13 % %
10%, 5418, 20126 £E=ENEREMR
TAYMMERRBESMN, KKHIE T &80LER
RIEIEEMFE, HFARKENTHA. BR. BR
M KB EFHeaT g, **

ROMREHTYHN—LEAVEREFIHEER
- EBRRARH SR - LG ERENX
SERBAE MO RT, BARXTEREINEIHHAL
A, e sERKHA MR L 5, %Ki, HEE
FEHFBHRBT B EEIF AN R/ NBUE
REUR, BB FTEIGABkESFE IR,

AR b X
SERETREIARLIMHE ARG RE A
RHEFHS, WONTUEXEY K (HEES)

ENNTEHX, BN, 2R3 FETMHICREKE
SR AL ANk BT IR A8 BR X R I A0 2K 7 0 3 X B B

N B9 ER 1] XURe: 2

Rremift&

—>

at

REHFTRENE

H#ISRIE: World Resources Institute and HSBC Climate Change (2010).Weeding Risk.
Financial Impacts of Climate Change and Water Scarcity on Asia’s Food and Beverage.

29




GEO-5 iR

TR, BFE T ROBE A = o ATE 2 HTH
Wi, ', —EREFMREH AT EEF KR
Mt EE (PIANIRE . $hig ) MEERERMNESE
MEXRESEEILBR XN TN S X EXEHNRE
ErEE,

LR HE R0 ALk W 2%

BREELHROETE L. UREE. ]
I R [RBHES MRS KRR 6B IR
EESEEME, TENFHEE. RIEFRF.
P 3k 77 1 R 90 % JB RO 2 00 5 49 £ R 0 6% 9 K 4
X, WERERBRSG (W0E# ) RN RY T4
Mg,

BEIR AL

TR SEYHTELSHES BN, T
I RSSUREF NI OALE, HEE
BRPTUMBANER (Fli0, XFHE) (N
FaAFUOFMFERII) o

R IFE AR GETR, FARRELDT R
HeEE (KRER. NIEZHRGE5RE. A&
FRMBHEERL) , BRFEERE (£ RARML
BE) o XXX T-4ER T 37 1R s FO N 1836
T (Bltn, BEASEEXRBERSIENL A RIRE
BREISRBEALA ) tRAAESE, ™

S]]

AL DH, AEERNSEESIENSRBR
BT RESHEESH A DD SR ISR E AR
10% %A, NIV EGaRATL G, FHOE%L
F20%, **

KR M HENRE

ReMREHT WAL~ TR PR EKE
mBEFREARNAKE, *PEIAL, RIEES
R KHAKKE, SEHAKENTO%, MIEM
W, R BUKERGREE A, *

KEBFEZMXEEE~=E8ME (FEL
FRWEN) , BFHE—LSEEN. SHER
SHMBFPZEPR, B EANEYEERSIE
BEENEBER. X REAKSERRE
Boith 7 S AEFHEM, GIEEE, 10% ARG
FET90% MRk, *°

IKFRE Z 0BT o) R TR A =) sk 4 5 64
U, MAMKBUKIEAZER Y. SKRKRNE
TRoTBR T R MR KA~ D F = BT
FaRENR e M. 04 KA TR BUKOR B9 A
Ko o, HERNFRERKNEN TR
IEFZ ST B2 IREHRIMAOK T U SBHE s
F (BRI #BXi ) , MEMWHEE, K
BRSO RNEREELBE 7T X EHE
RE R, *

XiFAERIIR Bk E

100

BW7k 8% R B EiE m T

90

57 JEM JHERIR IEZR X
i T
ER

T FLT M 2ES g
S5m#httis
X

HHISKIE: FAO 2002. Crops and drops: making the best use of water for agriculture

30



XA Y S35

ADBK ERUHEL. RREMEE. S
BRI EVRBEFNRMERHSSENRY.
TRl BEl Fh TYRRNZESHEX, X248t
Hh HENDEE K F1o “*° Hotth 13t T FA R i 3 00 B9 &
5+ #BMABE S, BRI BT HHEL D, *°

AMIMTEY SRR K. 1R HR AT
PERIPRIN T RER a) B B M AR H A A
SEHEMELHARF, XHE—FRE T RIK
Bk o] kY RE R A& =ty 8k, Xl sElE
AT REEMPRRARKERSE (AS
AT ANEERMEFNRRIN=002—) , FHit
—SENABELHN~E (fl, BITRFEEE
BAR)  ZEXRTIERLHER, ™

ZEHENBETSHBR, HNERS
THOT K (REEEOTHB ML ) TheRHE—
SR BT,

BraFENTHAE
BERMNIBNR R EFEY, LHEMN
HAFHRREITHNETERNEY, HPEEHA
EXRANPEIREEY, UERNEFRVEEX
BEENFHEY . BARUANKE LA AZHE
FREMMHEE TS RGEHEBEANTERRE, X4
SREGH-EFY EFEENERXRH~PRHEE
KT, EALLHNEF SR NAELTHRIER
. ERABHIEEMMEBPRENRS, FRET
SEZUREBIT1000MEF M E T F o fiih
FEBHAORE, ER Y E KN KLEIEMDS T
fbo *PHesh, B EHFRRIERY . TUWRR
VFERP N ERESBEXNEREET, X
ERENMEIERRSEUE~ RN SHEX~ L=
FRAZN, HYFBE. AT HHRE ST

2/ 264
57 Dr"] o

LikZEAl

KEPERNADEK, WEAEFFSIGKHN
AFRBRIENRGHNFRE, HPEFRETE
K BB KHN PR AL, FLEMURNIR®
SHEKREK, R, HEAREFHEKTE
RRIKRBEBRE S EEEH XN ZEEFERK
MK, BR. THASETAOZWNES, *°

ERERITI A0

OISR R A

i, TR EEESEENIBIL TR
SHEENERER B KE S B RS AT A s
FHNR G, XEKRE—MEENTRIEKARILE
BETH, PHELXLER, HBREXN TIUESA >
MRDFRITESHKSIEK, flin, STEHHX
THENE DRI F KM 2000FE 22007 FRF
T F1910%F120% B tg K, 2

R

SETESNESHNFEYEE. R, T2
RS EFERK. A ENKTEES .. KRSE
BALES, TSN RAIAS FRNERIER,
JNEELBDIER, °F—HE, MKERERTF A
RN BET R o] REAE — R N RS
TR, 27°

1t Z AL BE#Y f5E FH

HFS X hZ oL EN FENEY . AX
BRANENZ MR B K, HHRENEE
BURIENERES, ERIR NI EFHE
EEEAGRYPIERH N LZRNER, REMHRL
99% M E R4 TA BIEM N IE T SHE R EEKIEE
R, KRPEROIEGTXFED, 7

LR 50

i = SRHR

BATRVEESEHRNBRITHTESE
RopfIRW A%, SHMABRESNE, TBRT
BRUARN AT BT IZIEBRMRBR
BWEAEAFELRED (F20, REDD+), Btz
R AP B AR FRARBE R TNIE. 7 RS FI K
d (Fla0, THEREIERR ) . —LEFER
AN Z A EL BT TIERASS
AESIETIE /N

40 HATHDBRESE
TR R BT XY A

wit e opy EREEE DR A
ol SRR ETE, X
Ll L7 A B R
AEmmiik EEF kS
ﬁ%jk%ﬁ%'fg _Vﬁ:, E#lﬁ?mx%%
LYl AR+ it & R R

XA TFE R

31



GEO-5 iR

BRARIEDH TN R T ER LTS, "

S T £5K1.2% R E KB EAR H9 NGt e
BESWHIR, FFAIREMIEMN, HEHH— ek
FrHE — R ES, "

7K

NFRFREZHE@XE, I/XZ’GEQI_IL
BRI R E A P X T HRKMES B ﬁﬁi'“uclé’]%
BEIEEBURHE 6 X TR AKN—RIIBR, XL
BRI e B FER D AMNE . S R MR B ER R
. WEMAEFEFEKNED . XHKER
TLRUREKEFNELHMEAETS, 70
0, mRAFTHER-ASHE ( MUrray—Darling
Basin), Bid—MREBBAITRI AR, AXEFHKF
WETHENRKE, EbthaErl, HEFEH
ZREH KRR, 7°

KB EFBIE aT gE 8| & X B A RRLA S 55K
He (FlanFEomk ) WEE RN EERE, 7

e
ik, =REER. KFENRBEERUNES
AT SHEEZLEETZHETRNEENTE
REBAXESFNILE, BERIBEHNT
VB RFE P YIRFHIEE L,

N2
EYEBREME TR, BERMIBINEB &™

EE/]/_'E

%}.A—Eo

i) 2 5] B = X A SR ER B 0 A8 00 B

279

):I:l = E/un
K

BEGREIERSHKF AR (FEREEN
RNV SRR 2 AR FIH MR ) , FS5HR

5N %ilZ%DNGOéT’EEEﬁ@H&é’iﬁé’]ﬁumﬂi):'ﬁﬂ’wk
N R BRI ASEREFEE, s

BAFHFEZH IS, ™

EM B

LT RN ENRMER, £ S H Mk
K, MRHMIGIER TR ZmNRG AT
B ITREL TN K B ENGOKIBRZIN S, MTTiE

FFEE LMK, ™

HERA
KFBFEZ., FTENRETUNATHFER
BN RMeMHHER, HBEEERENYTPEETY
j][]ﬁ}jz;L.u:bd‘\1¢ ﬁﬁ'ﬁ*ﬁjﬁ‘é%\?}_ko &Za
H 09 X i B R X BRI 69 52 0 RO X 1 R 69 KBS

FWAW, XRABEREEY (GMOs ) oJiEmkE
= FEg, ¥

Hp

BIEES
REKNSREKTRIMNAEHH R

b iﬁk@uﬁmj’tﬂ/&? = s RS B1R
o MRHBIMT FREHFEMBWNFEE, EM

é%gﬁ?ﬁ%uﬁﬁﬂﬂtﬁ"\o e

32



3.7 R RE

ERERITI A0

RGP RERE
Y BEH A, EFIZH/E
frestfe BEbke. SRl
FEMRERE, EI7F
BHREREER RAK
N FE A IR,
ELER, APREZ W
SARBEREX, B fT
VthHEiEEESERENOR
feAIALIE, Hpo—80
FEMIIEZERKR (40

BB AT -

=l

RIT IR tIZ E R IE S

RTAASEEEFE TR T2 BORFR iR X
SE, BIFHKANRSRENGIR, FREBNE
ZHEALBRE, HPEERNUREMEST R
MIEEEE, REEAHNNWRETRERTE
RFETRE (WBRAELG) WIEFZE, BLER
BB B AB R AP EAY), Rt BEERRF
REBRA WANETRENXBBUITERTE
EFRE, WEERABRYNETE
SR, T HE T R A SR
BEMEEBERREERE, RAR

EMEHEMEREKX

TSR T LRRE, SEnBkEERN
B E A SRR S MO RS K ey 8 1R
K (SR EWAREBRE LA R R AR
HAAFAR) o ™

EHRMNEF YIRS, FIAASHEREKR
BNKETRIER, BRAKNBERABRELES
WA AARDET SR/, BXIBHNIEETE
R=8, Bltn, 20024, KEF AT METEIMA
BRI N RE A LA T102E T, ME
AR BAKEOR ORI, ZIT LB EN
AT/ R BT REAG 4 A 0, *

AYHH. FFRFIE

RFH WDz —F AT NP NE A
BTEBR, (BARLBRAIMANEEMEIRT
1) RANEVNAREENASITHAFKR. £
SR MRRGRFIXTXIUEMATFR PFHRE
B3, MERMAYKERERE, K EERERS
ME—HBENEY, AL ERBTHE. &
. RZAFEE. — 8RN EEHE (E2x
KA REFAREATI B WIFEN3.1F13.6) o iX
EHY A FHRE S 5 ZEENR GRS RLH
2, At @B Il
HATY RN, IS
M HE LA EHR

RO AR (FERATrnY ISER A ) TERE R, ™
EER3.1) . 2 MALX. B—IOMHRE
A, WH ‘Tﬂﬁ;%;?ﬁ Q2
~ S —— ’ B H N g
S mE, wik 5w [
- R /'j‘ \# % R 22 ,
BTEFTVENERIFEALE %R BEROA DK,

FREMI—MEEN
7Y,

RNEEMES, EREATEDMRE
ZHERESMNN TSN, 8
EIEAMHENRFYIR . B RER
£ A U R DA S A B A W) dn o (5
BESYR. EREVBIXAREERRNTEDTY
KENZENA, SEBIRSERE. KRMEF
PIMERTARAT L, ™

BEIR P A FI K LA

LR EFERE, O ROKFEBHFEIL
FREBNAGHROAE, E0FH, G981
10% M AR EREHERMERN, BT B8

WEUNEFELRERSBE
77 AR S T oKV IE A, M @&
B EFHESHRKE BAEFK M
RENTARE. REAKRBEHREURSIEZL
Lgm, NESFRSHXMERSEG MR, ™

REFRTELT ( BRERK=RNTmRIE
) FHFREBLHEROZRKEBEN LIRS
F (BEFNBOKERLFX RN ) BT
ARMIEE DX FIBRKER, ERmEKNE
5 (WFErR ) BT HEEREETRS. 4
PIEENER, FIRELARTER,

33



GEO-5 iR

I 0 22 55 K00 T 65 50 97

ERT M. WNFAIENNRZ T, PN
ERNNFNYIRERS, XBEMNER. X&B. T
W IR G R AT E X, MXEEINTFRR
FEFAOCMERBENERE, 2REFHEAN
PSS RSEN R IERFIATIZ008 H 5],

TR T Ab A #h X R0 69 S B R 33 1 < B
ERNAXBERENRTENY, ESEHHIMN
%, ETEEERNEIXA702 R RS ERBIE X
T (Eh75% U FREFETH ) o *°

P RIB B

X REVEFEDFL (ODS) SEFREM S BB H B
TRk BREFRE RGN S EREED
0, #Aif, BTODSERSPHKRKMNEDEH,
PRIAEAEFERENREDNARS, IRBEREXLE
YU R R 08 (LR SR IX L5 m B BR f7 AR 55
MTK ) WSS AR RN RS KT,

A ESTEY

TR S OB B AR AT R LR T A
AR PELNEE, XBEFKERZ LRETHEF
SUREXREHFRATRBRLM, MXLZN
FERATHH, HHEHILE (FmEH) , *°
BT, AT RBARPERANE R P, NF
125 AHIREETHEY ( BE% ) (NG, X
— TR MEARNERMRRET, LRELMNE
RO B X — KBS EERIR, *°

BEEAMNBREZHEMESAER, &
TRNBFEARNLREOAERD CF, BisE
WM, WA, R, FRANERRES, T8
B RE. W, CME. EFEFRN W R G5
= UREREE. EMRMEE. BiniiERm
&, XEEBMARPAFNPERANERLARE,
AAEXEERUZROEABENDELI, ik
f b A 5 i BB B297 27 A g B & 40,

IR AL B Ts

WSRKFBEZSB—RINNWKELER
%, BAREENNETHX, BIFEFK. fixe
ERMEFEEPRAN "TTHE" . NETS.
PEARRAFENEN T, HRKUREMIEEL
Pk H M08, &2 200 K EADR BR1% #E i im
MABNEE, TREFUH TESSIRRTHENEHE
EAFEILRIELR, *°

34

S ECCINPES TS

F-ERmHTRIET UM AT EERE, WERK
FEZER, B "HRANKR" , SIATIEYES
BN A N EEEZR AR D S AT B IRE
I X KA AN TG E D, ™

ERTR

SET. KAREZ AR B EEE1E
YEEEMNZEm, Nz AODBKNESD, AT
BEERLE SN RILER AL 0, %

el

Wit RSB & KRR LI, BT
SR AMTB S 4R RO UER R, 1 R E FAE
{55 FeRs. KRR AR R E A S 4 ,

R
SEZAIEF TREIEINIER, NSEIIE
EREREN LT, 167 XERENANFEST R

FHTRIGH, **

AYBFEKRNTERE

ADIRRR . K B 2 R0 AR 3 4k o] R S
HMICE, XBBEBNHALIRLELSHENH
THEN, XEFBYFBEEAEEKEREB D
ERFHAY, IETFEAFTRENTETE
W, °°

(622309

£ MR RBRAXRBREIGEL, 2
AREPER, AMWEKBEFENDHEEY, mEA
MAFF RO, XFPEYEDIRKENRE,
VEILE, EYMEHERRTESNH AT NES
SO E Al P

IR BURI A&

ENEH AT LN~ [EERL. ORERZ I
R EAMIAE AR N F MIEETANEN, mERE>
—RRMEZY) S RAE S KR, XERmeiky
BAYKKIRAM A, **

EREHX, BFEEF =RHNEEHWI T,
PIT LS 1% 2 4k F0 LAt ER 8 4 30 o BT 0 T8 S 64 £
FIHXEE, XEESRBFEET FANE
HE D, X R FmIREBNNMEFIEES
S MRKRERE) ,



KRS0

R TRSYE]

RKAF24% L EREIRF23% HIFET- B34
FRERE, BREIZRTE. KETLE, (k2imf
K75 L U EAL IR o) 2 89 K M S BRI E bR £ 2945
BURAEEMEE LRV H FRRERRSIRZHNK
FIE ( IR EFTRSHER) o *°

REER

M2 WO ABEERN T HITEREEE
ZHEBEZPIBERER. 77 HRRANEMBNEST RE
Y BNBHE T EPETRERTTE, AT
Bl B2 RE, R REIRANKBE R, BREIEFH
FERENGIRHNHEMRIEFIBHTHNER
7‘3—%(} 309

REREERFD

HT AW SEMESN (0ifr. £FARIE
M), Ao HMNKENESHAFEFHSIkK
BmiEZ 0T, XREGETHMNEAREY)
FOEM AR N E B KB N, “EREYRLE
ETIEFE R, BANEMSRYMNTIERR, L
X LEERH O] BETE SR B AN ET O B HE PR,

FEeET @
ErRENHENATIEEIREREEEEN
mHHEN, ARBRESREENTHSEN~2
(WREB RO BHERZRBERNR),
FEHI
R I
BLEEXBITHAOHERE (BEHESR
AWESTEE ) O EARBREFEITEIEREN
EEER, XKEUERERSIFEZHNEBERMKER
BRIk, °°

M ZHEMERDK

AN LI E T R MY TP SHERA D
FodRL, SRR At X ARG 6 7 KA EBUK R 6
EARSNEERHITRIBRAMBEARR (R
B ) FRECRIE, 32 5% 5 MR LK M Fp sk
BIER G m S X, fStIRE PR,
WRASEXE (20iRMH ) BB E L RBR
HRMAEMESREEXNES), HEEIRmELH

BERKRE,

ERERITI A0




GEO-5 iR

3.8 FERSBEEHAW

KREFIEERESB
EEAW (ICT) BIEEHF
TR BRBIE. MURE
fth e 75 BFIBINIE .
R R EAERN I H
AT —ENPE, BRI
AEWHERTERE, FX
£, Tl FEAMmTEE
EPRBMEKR, Hp—LfT
ikﬁqICTi%T#if“ (Blanes
7o XA ), PrAHXLE
T BB SABARRUCT R 2 HH 7}20

yey=3-1|
RETR LA

ICTAT L MR ERE R B2, HERFLIEK,
A EEMS, FUED ORI KRR, TR
2020 AR 2 BOR ERAEHAI2% o FHEF O
BBEETPUAT —NEER A A#E5100%/200
Zo iZﬁ%%ICT/AﬂB’Ji:#ﬁEzl:ff&%z@ BRI IS K
AR = SAERH I S B e o, 2

=PRI i

BIEER S RMNE NN EHEFBIEHEK
ARG, XTESDWICTHE e, HmS
BASIMBRFEAEHET (EZHAXN T8 AT
W ER Ex33) o ¥

KO H AEFRE

ICT BB 7= S A& 7= DA B e b 2 2N &L &
BRENK, AHEXSHREST], FERENE
4K (BERRERNIRANRE) IR, XET B
BYEAKRNEE R+ IR (20T, £E
FRIER ) o XTI E T mie B B KRG, B
B EHNIEEM AR HKERGRZ 7K &[5 2E
FMZE RIS E S (Him SRR ERK)

yYNERE
ICTHVBERRTY DS EAHY, 815
. B, BH0E, BMEHREH-RIINEES

mammﬁ BT PIRORAR | EEEENTRE |
MPMFERLX34) |

| 2-SrEdi

SETASIENHREXRSIEEE L ASH
IR pWTICTHNIEW M E . BIEME. & S
NEFHMERES (0558 ) . 2011410
B, ZEREFELFRE, FEWRFRINER
FhERE, SEEVRK, £FEEHERT LK
g, AEBERIERMMINHNE,
PICTEEE R ARBEESKE ML,
FREHMERIE R,

ZENFMEREITMNHNES—BEIHS WD
A, BB (Facebook) . A3 ( Google ) . E4F
R (Intel ) FOFZHMICTAS s
EEIF0ERT ( KA1FI3K ) , WEARH

K, BEm EHN—FHRRERT IR E
/S F IR, BRICTAS AEMRE,

k74
/I_,\Tzlgﬁﬁ;—k

AD#EK . WEANEFLEEFIEINXTICT™
SFIAR ST K, Bl FVAOMNEERZE, LH

EAERRPER, AEERFMNERS (0B )
MFTEL REET W, TETERAREAEHES

= BE

XMTWFETRENS, 2

eI E
A S D RBUTE R X 2R iﬁﬁ_%&ﬁ%ﬁ
AR SFhE W, ICTHURITEZE—
EANSE -
MW, FRE

SIEZLSI R

RN 757 =705 L5t
fomRs, misf Rl
RWT LNl LiEE . MR,
AR KAR % DAEMEME
MK IR AR 5

= (IESE)

¥, ICTHRIRE

36




HEESBAMAL ST RIBE B 5 89S FRRA B0
HAo

ICTAS]aTREM SR K E8IARE T K, SKRKMEREL D
rEEAMTY (MRICTAT ) $i&E FHKE, T
EEN (UXARAEBREERS)  EEEN (0
FATERRE) A4 IR E L. BERBAGFHE
YIRAS (B0, BREYER. BRE& L) WER NS
SuE#E, ARV FHE, ICTTREE T R FEXN~
AR S BT K R KL 0, F{E R R AE B EFRIREX
RIEVFFBERENERE. ROHEFREREL
HE R E F b T R RN, 7R AT SMNRER
Bl EIE Sk SN BEIICT, B N7
b, BB P EICTRGEE BT HBERER.
NN EB. FREE. LR ENFThERAFH I,
RER DB A EEMAERE FNRKk, (B AT
BRIV BATY. RESTRN, MR BZH
VB9 ER £33, 3.3F03.6 U % F33.10)

R IE B iR S

MBS R HRH ANZSeENEILSH
Rig, XHFZHICTITUAIE M KB L AT HL
=, XBETFHE "B TaBREMTYPHE
SRS, fa0, EX MU PHER~mSkR
ST RAUTEN, RIS WK ER, Zf2 L
EBRR ETF B, BF MR ERHEH MY
i an. BFBES IR KRN BEXNEHARS UK
BFEESRRER EENEREE, *°

2020 £ ICT =R ESEHRHEE A F 2R ESEHER

ERERITI A0

W =T R 59

ICTi7dk o, X884 M BRERAD I AE TR BN
%, BFLIREMIIZHIRE TSN~ 5
FRSNF KRG TS5 BERE, HH, ZiTld,
FBLEERBE P, TR, M. WEHEESTEN
TRRUREEN TRNTK ( LHEEFXTS )
BeIse H mignn, SERSNIEMNERS (Wi
FEHAE, HBMALZNENZE DL ) Fl &L
MERE = RFRS . *°

gt

ICTASI W FRERKBEMENS BRENE
71, BREFMDBEBRENEREEUREEVR,
WIFRZ A, ENSEZATFE "KEICT”
FENF KRB EEEI, ICTAS BiFEFH
FWInk B EMITYNATREFANESD, XETY
BEHANERS B CHERBNEN, *

BUR =N

B ESEH

ICTH7 VT RE H IR 5 3R R T SRk S ™= 4%
BHE RS, BREIEAESAE~ g, FERRHFS
&L HRE) 3R M B HEA, 20SFEFIPFCs, **°

B 5k
Bt R EIEKRROEMES (S

60
@B —

50 S
40
30
20
10

2000

2020

##SkIE: GeSlI SMARTer 2020: The Role of ICT in Driving a Sustainable Future, Global e-Sustainability Initiative, 2012

B
Rl
= HBES MRS
i &l
&
B
ICTAERS LD
B R

(-9.1 GtCO,e)

| CTHR B 138
(1.3 GtCO,e)

37



GEO-5 iR

ITEELKRE TR EES1A200-500% ) , ©
HEEBDERNREA ISR HZE T Hk
BEHNXTF, XUESEMICTITIVNASIEHRE
EONMEEERAEERTE (WEHE2010FEEREK
BEYEE) , Mt &BEEZHWEDEY.
B AIERNERE,

ek kY

FSARI NEKREE—RIIERAZNR,
BiEtE. BNERR, XKML LFTHRARK
M5 BRE, XTREHENTONETEEAEN (R
L) B E, BEREVEFMEREERY RS H
BRI EE BT £ NG, *°

BE IR
EEFVEERERAMES RS LR ERNI
FAEWT UHEBFBEEFA (ICT) thE—
R Bltn, BRLemIIRE BN ERNEFEMA
Hu Bk, o DR L S sl s B e R E
HRGEHAVHULERG, ¥ (GEAERVHZmH
¥R E3.1)
BEEI
EINESOEINE-AY
YT ATk TR LT, ICTiTL
TRESEATENRREFYNEIREFEXKE, XLk

MEZMEA FTEEMEHNRYG (WERRRFEH
FE R F RGBT ) R=R5E (b E
TR IRBNESBSR ) o 2

B &

T RRENNEF =R L EBESICTRAS TR
TEEXK, EARKRLSRT A E T H IR E
HXNAKBROZWMETFHEM™IE, 0NN E
3Py s Hi i S Agbogbloshie B & 89 B F 1 SR 45
B, *°

BER

TR ORI ERERIEI, ICTAST
ESANEERATH O BENRERMEN TR T E T
FEMCRE RN BEERE, RAEREMNIEBUFHELAE
I E R RRCRFIHE S BT 6E R A £ AT A sE R
MED,

7K

ICTHIE TZAEIED O SHBTEFAKRE
B7K, XA e S Lz T\ g B B E 69X S I BRI
TS EY K, THEAKTERZ X, *°

7Ny S

EICTASTWIANT A E BN F R A ERE ]
M, WRET. KEFRE/THAEFNHKK
X, TUAEREFEMNH, *°

38



3.9 AikifFl

ERERITI A0

KR E s ki,
BESHEBANPURE
B A H AL B 8 2k
FEAERLEmSEXNL
%o EHARKE. XRME
AR B EF R B 8t
EARSINNTEFEK,
PSR Rt B T2 H K 5]
h7Am, EmhEERN
WP Sk, toh, MRk
Wik BTV 53R 5EE
BB DAL= E T KE—— SRR ERNE
Sx@iaml ( REZEETBEHY, BEE
310HPBETELENER) .

ZEEFM

BEIRAA

HoF A M EERUE SRR BB E R, IR SE
K, EFERBU AR, IRITELHBERE LR,
AR EREERNZTB T (a0, ¥W5R%E
BRTXE), ZTTHAT—HMES, kil =E£T7E
BRRAB IR ESEHM, HP75%EHTBIEZ
AR (A0%HXHL~4, 32%HRETE, 5
BN B%HIFRT%) . MEHREERUIEKE, IF
BRIRTRERREENRFEAN (EZXNRBEH
W EER3.10) o M P EH21%EESAE
HBUETREEER (REEENEANSAEAR) (&
ZXERWHAFIFR3.1) o Bk, ML EX 48R
MAE RN TSR ESEH ARG FESE
MAESS, X2 EEMHRITPRBAYERETFIEZHM A

1, >

BBV $2 B3 DURL D B2 TR FR A9 95 23 E 4R IE BB BB
E—TMENRADKPARSEZEDR, *5—7
m, EFLELT, R ENSETLH
BHHSERELZNERERASESNEERA,
B, BEXS5FIPHNINEESFERBESERNNEZ
ERA (EEBESKEAIE ) As, BATEEY
FEZHNTE (REXREEBS) , REZRMHE-AME
RS, BEASSHORAERE N, WEMTT
BES AN FTRAMX AR B 6960 (F 5 LI HniE

A, BHAREESRERSBRRTZAN

SN s 339
}%/}?\ '—5%]7’]30

= R
HTF—RITFEERERANAZm, 5
WHFEME (fl. K, RY) WELRSBES
MEZEERARSESZHNIHOEY. EMRBNEKR, *°
(BEZAXNREE RV HFEIFEINS.6)

W EESE

BRI R KEM (Flan, RFE. K BFA)
BE 05T BB OB BE i 518 s AR, FFE ST
bR 7SV 5 h BT 2R, *1'20124E12 8, FER
‘BRE NIRRT RS EHBSE. BRI ER
HiHERTE XHi%k, B8FEAggie Grey BIEEZT
HE B ETHRE, B2 RREE 89— NMRE, *

B F7 o
ES8ZTUEAENE S NORE RS EHBEET
W R E)IX B 9Bk 1T, BI40, 2010-20114
8, BFRONSEERSMXBIZIHRERE, EMATL
KA, BT R —ZTEBTREASELAESER
HNHFE, *CPHELXEXEHMHBX AR R BERE
FEEERE Y ( Boyd Gaming ) B LA TR
17, ASIEZT300F £THMEK, M (ELH*
BT M IEiER3.10 )

LiEZEAl

ISEEPN

L. ADBK HELSEFER——
SIRHNE ML BPER—— 2RI NI HBR
B, BAR LEHESES HOHE, FEHAMN
(B EAEMFHETHAN) 2TF “hEt”
BOMRAT, BT I N\ DR RO IRAT AL 0 T T hE °*°

RERM SRR D HMENNIEXR (BSR
EXEEZWIN ) TEESM=ENER, B
T KEB B HRATAD X LE B M EUR AR S5 B TR K
BB EE3 2 45 #235 MOIRTT oK T REAS B3R T, °*°
HAMEFIT I Bk BB et SHSHTEN

39




GEO-5 iR
(@

Tk, HogEEENMs W EAER,
ZH KX EEMBRERATIYHNZWIFLI7)

LIRS Z AL

Wim K SEH. SETLOKPFW. KE
B, £ BRI URIE SN HEB T
RE(F SR LT ENIRTITE B9 EE MRS A A
&, MIRK F#m5 XLt SAXEKNASNTS
Bk, flao:

BEEAS SRR, ATHREREMEIEI T
RESESEEBLERERERNASNTHE
KD

BEFIKNB L THESRREERSRRNS
EIESMNASINHZE KR, AEERIELZEN
1031 BSEENT, WRLFEHYIEHT2.5
FAERE, BBARE—FERNZEEEIOF
B &R,

ERERE. BFRUBRENRIEFENS
Bt Te K O e B R AT 5 A M REAE X
BORRRIERD (B0 SFB. KEEK) HATH
THBERZHR,

PRKESRANKE. TR K KEE:ER
E;FF, Tﬁﬁ/x\% I‘]ééf;' /ﬁﬁ EI\ /—J L%Fﬁiﬂﬁfﬂ?lﬁ
N (Fla0: WE. WA, 2UURR ) FEHNA
SN HE K,

REREERTEREZWERGD. RV EFHERIXHN
Mk (Blan. JEEIE ) HFEK, (EZHEX
R 5RGIHIERZEF 3.6 )

RImR=
T KER

SE4. SR
Sl IR

MR, £ BRI K IL
RINEFHREMIEH
HE 1% 1 15 3% Lk 45 € BV ik

ITERMHEE RS A
R, NRZ LS00 5ix
Letth S AEEX R A EIRT
HEK

40

XEENE T EESHEAS, 32
WETFTZEHMUFRARE, RKFRBNHERIE
EET, HXR, IEEHREERHNNKR
mBxEH, MEFFEEEMNNE, B —TF
B, ERENEFTNERNL T REEKATRE
R X E MR B E. EACFH KR DM ET
KR RE(R S S AR AR,

RO iz
HEENTEER R AR NI ENEK,
kBRI ETBANMRN. £, MRHEAM
0 R RIFEFENRREEE TRS—M]T
BEAEEEZ N, XMFERKTEESRZIHRK
/ﬁi/AT BT —RE I H PNEI A, K
BRI SR, HRERERIFNIEERE
ZFEN BKPIHERBRIFEAR FREISE £
1EY). RIS L RISME SRS, &2
TRIEZAMER NIRRT, XEFKES
T H IR B X AR F2 0m B R T hnsR 4R P
PRESRENEN (BEFAREME) Y

B3

ERIVWIERT, RIPEVZSHMSKANE
ATRESKBNEREIERKIKE, XTES
RARWHRBFN TR *°

BRI

SHITRERS KR
WAEYSHET R, BakE. KARE

B, N SEE MRS MEFRANBS BR

g, FERMHNTEERTFITESBHOAT &

BRG] (Bln. X EBRREEM ) o XL

BRI AR E-EREOTLITA, BIEEH

BEME S B . SKEE . BB X KT
K. BRREGAKE, *

RNEE S

N EREKFRATENIE KT ZAED
B OB NEFILDE R X AT S E A X T
RO, SBFREENATS,



i
e

=AU

il

BRERITI A0

n, R AHF KL,

REBEYSEMN

%

TURBFE
7 — SR FRE R E R A0 I\
(tba/hRU5ER ) , Mgl e

%%Higmmﬁﬁ%%%,ﬁ%

KEBWARERSRRERG. &
BE. ikith, BEEMNEE, X2

4 YA B B EAK R IR LI

E5H, F5LSHEHMIBIIEHLKE

B, B S ANETELR, SBHES St
XEBKEHNTEE, sl AREVHFEER

M ( EESHKREBREAE) o *°

THufEH
B, SHRFREF AT RESHRYA
ISR (flgn, BWIAREPBZEFRNERREKD

BB ), SRFASN LTS AE R,
Hug s O St KR 5EFEE RN THTE

%AEmmﬁﬁxﬁﬁﬂ
ST AT BE AN P
ﬁTE%ﬂ%Mﬁﬁ&E
N, BFERZFTEEHMIX
EXHEESFEERE,

X7/ EZ =3k

HFBFE. tERNK
TEHMAR, FERMMKFL
LENEYEZHEMEBEERGK
eE, SEMHE. 58T
TRTWH. RBEHEDZH
MHN B iRt RHAIE
BN TR MUNERT B
MM EREED, BAXT ESMHERKESH
BERS5FEERE, *°

MR, RERELERNRBELISEIFEL
515 FaF, B, ExodusE—x A FEE
REMREIEER, BM2000FEM17H RENREL
kG, SBGRT EZHTIT . HAK EFAREI A R
g E5BFMTiAE, *°

41



GEO-5 iR

3.10 BT

AREEXBIE N
ﬂk@,?ﬁm%l_fﬁﬂ ﬁI_L:r_\ 595
B B AN RS ) AIRE R
i ORE.HE. =), 8
TERELAZTBRSG (EA
HOUgERHREDR]) . 5
B AT AREL, ERIARAE
SWER, LTFFRrEEMT
VAT e B, EBE
REFRBXROZLm, K
MAEEMEHE, HESK
ETNRRENBRDEER TR, KBEHIVE
IhEREREERREBERN MBS T8

ZE R

BRELRL A

HEl, 2B RG /LT 2 IBRBAH~=50 X
BIZHEFE S ER—F D E R a iRt HEF0N,
20304, BILF HEEKEDIEKEN SR, *
EEFERFOA AR BEL B A AFIFIE, 1§JZZ|H%
I, RIS SRR E, SHN®E
BKER, A, XEFEzE IﬂTﬁE’]’ATTE%%xEW&
AR EUNMEAE N 2R (i, 5XEMEX
B9 B R RLBURE AL HIBR I FOZR ) o MBS RER
MBEESTEBENASIFLAEE T ZEHE, 398

S5itEN, BT £RHFEES (FladERE)
FURIED =8, MLEEREMREINAShesE
B M8 L AL Bk ah s, °°

R T BE th 0] 21 002 AL S R 15 B B0 R R
A,
R

ABIER W e ERME LS EMA ( f,
TE. BR) EMEMEHEHEY, XERMEH
Y TR E R KRS HME T TP
(Blan, 34pXMREHEN ) , XFENASH
A, SRS G MR, hxSEFH LR
%, BRMENE P RL, >

KaJF HE \
VB ERBNKEE, KRB
SO I, KBRS T ( B0 AR K
AR RARZ] ) , SEIRLERA R ALK

BRI KR B R G A S B E R A, 2

b E SR

Wis XRSEH. BEE@LEA. FENEMS
RIEXHURRAERN ZBEH TN EEEE.
B T AFMEMRESE ™4 B ENAKHNZm,
ST £ A0 RRERR T B8 R U 1T B BB 0 A ZR AR
RNEESD, WEBRED . TG EME R IRER
B, Mim NBEFB A KK SEE O FHAM TR
E%é&é’x]%*ﬁli?él‘?ﬂ BRE BN TR0 50 e H At 1%

o RNEHRNREEEH XSG, BEHNT R

%ﬁﬁ%ﬂLiﬁuilﬁKO FEMLFRELFHE

ERIETE, RORFK R BUSTHIAKE. 2
B MRYG, MIERZKIINBERN KE" &
TR PSS, AR EBEZE,
ROTREZENBIEMEL £, XNEzE R E -

FHoh—HE, EERLREBX, MF#
DﬁmL%%%ﬁ,mmTunmAﬁﬁ%%m%
), PERBRSAA, EMEBL,

AR 50 SR 00 R A S RO F NS 8]
S RRETEERNRL, L, XY
RBEMSEZHETERFRE, HEEIESH
R R A A AL,

E /G

N BT 38 0 0 s FAOR I O] RE L I A B IR
BZE, FAMGHORE R 028 IR ( %n
%T%%ﬁé’]ﬂ%) WRETCHERNZBEK, i

sz R D ( SEMMPTEBCE ) o
, G, B TFESEENNSEFKETEE,
F2030%F, 7EXE/IERTHFAEHNSIE 2 A E
17 %F09% B B 2t ##isk, °°

42




Rkl

SUUN=EP

F21tt L HE, ENEATENGDPEBEIR
I EE, —EERMBX (FREDE~D
ERMHX ) ELITRARBEF LEFRENE
X, AMSRBEEHUTEEZTEANRIEME~KX
. FORFRAMFEN 2 (F03.4. 3.6 F13.9
hXf RN . RGBFIREWFIRFVEAZE )
XEERKNMERN T HRR S . JBYHEKR
. A S YRANE N SR 17 3018 15 B 1R e 60 4
( AR HFZBIZHEA R K ) =4 KR A E T &
0, thEl RS E R AEEM, **°

EERRTYER, YFzhE2FSHRUzHKR
BIERMIEK, MmF2050F 55905z b B HE UG 1S
N—EZ, MZERNFEREEMELEKES,
WHETENB O PN BIPERTE TEEEM
TE, XSHNEMER, EENMANEL NS
oo AT EHNHEAMIEKNZHER, HH
Bz BT — LR HERE b, Bl E MNEE 2 kB R A
RERZERN, TTRESWIHE, THFERKFITEER
S0 O F0iEE, °°

s, RERPEROADEK, WEANEF
EREBESEN AV B TEFKOEK, HHRE
MMEFRNIBKEEZELBIT 7T ADNEK, 55
EERIEANPEXMOER, RBERNELRERE
=, B2, SRS ERIGMBIE KT
20-3012, K#HEKELRBEPEK, 7°

BEZ=SKFH. XBWENEMREERE
RO RKEPERTEELFET, FHHEESH
WXGTEES (BAUGEHBHIENERNELE
R ) HEF RS0 1T I T RIGIK O E A
mIKER, 7

AR R FE SRR

M EHER, 2RXBERMAZRRRE L
WL B IRRL= G, PRI, AR IO
EENRES M B R E TR E R ENAERE A @
NFEXK. BHmESRENSETORLGE—F
BINREAFRNE D, BFEMI1RSRERE R
M5 EREREE, B RAS. FZREYBREL. K
BEFNERBE, VPRI, SEME M EIEH AR, B8
SENE R EN ] B S B A im B K 89180, °7

ERERITI A0

ZgEhlER G

B =S RE. UREHFERNEESNE
HMTEESANEZERABITR N TEREE.
HEAHZB. BTEURAMEREZBNER
7, M DR BERI R LE RS NEKR, FBETA
Hit A S 0E T HIE (P EASHAFEEZE
WENEAT]) o “CUESh, XL DT RE A BN S
kFHB IS, KHEEMIBIINERER DY
DINEIVENEIESE = Ebu: S l=-b S

EEZIH, WRUOXEELSZBEXN
TR (Bl O] BE F B A A MR RO E B LR AR
BHE, NSRILUIFEAD ORI ARG ST
BEMAZBARER, *

JEthfniE

SEZA T REFSTBIRMEME, Fit—
TR RIERITR, ZXEXHE R SR E
—MEKNTZ, RNREHRATZESZHNESR
FEROREE @, 7

BRI pleF s
ST ﬁﬁ%ﬂ%ﬁumﬁml

bt R A i A R E R AT REE L
RN i, FTEEEY

. BER M ~ ‘
%%%mggﬁm MSEITRES ( EAMREF

B EEBEGER, WA ERIELE
HTFXBIEMRNT IR pai
REB0%LEL I MRS a e b=t

BT EZ TS S(T
ZAT T, M AR E

& BRI R R AR L
. EERIBHERRIBANTSH. KREHK.
AL ERERUESBER ST DR TRk
BN ERFRAOTR (FAEETM) , KA
DRBTBIEMNAARBPRESENHL. 258
LR, U ERARIEmAEONHENE (BiFEd
(BIEAE RS R FNERRY) NEREEFER
) o NEFRXEEEZEN, RBEHASNEER
BENE %, BASAERIEN, 7

43



GEO-5 iR

mESAHEE

BT 3@z T A e Ak, a7 K
£925% 2B XN BEMAYHKE, FHEZ
TERRBGUEE1.7% R E I E F20304F, FF
PUR B E RAHEME 7 AEE A 81T
WS RAEM, %7 EAEZRSEENER
(FBRAEAZERNGTE) , B8IFSERREF
o, SBEREHEBARERNRE, XEXEEANK
KO DUEIAL AR, HTERBKR, LW~ 51&1t,
BT RENFERS, XEREEIBNUNELR
PERESENRHAEEECERER,

A S F0iEE A SIS EinE £ £ 895k 8 ]
FEEFALR (BFRRMALTEEERST ) BE
SHHMAE, IFHTROERAB LY, SE
BT R EREERBEEE, SEXENEE
BRIBRBRENIRE. " 5ILEEN, BRFHIEE
EAMARBUSR R (e TR A S8R
BAN, FAXEEBHETHHTRRNLS LS

Meo ™

EY RN

BT 4 DS RN DT NZEINE L,
FE/AS B BEBEERS2009F N ZHEM I,
BEUSIE IR AR MBI EH K AE, AREE
MFHEENRED, >

ATREEDZHENENESRGRIP, T
FEHTHERENMERY RBRENIRE (110
Wi, BO) o XLV o] P8 52 5181 7 X L
REFEOER, SBBREZME L TR, *°

S BN E

EEMRREES B TSR EL M
R E B AR I S0B T A (Flanifasfomik
FIFE) RELEH (BT BT ENE M) 84 L
R, TOEMITHGE, 2BRIURE N R TR
(E8E 2 SBYMB A TR NS DRIROE
A, B AR (S SR B 3R AR R A,
FEZIN
BB/ R So/FR AR

RUF 8 R SR T LA AL TR e 2 03B 1 T B
SE B E R S WIRE A B E R R
Wo RUFEK 0 A Rt P B 7E S B IR
B, REERATENREY N,
SXRAUBERRAZM, HE, RUENOE
SEENFUEBRBEH, TR EWIREERS
FRPARNFORIEDE, THESHBEH AT
PR,

SETL

RHE KW S T B I E R LB IEH
NEINFERE, FREWSHM1IAS KER
FREF B STEk, eSS S NI AIE K
EEMFHN—FEEYIB, ASTREESHE
MAE AT EHORIZERTEWREKENAS BAR
WEEZH, fln, BRFNERITUEEFT N
BRALEH - FARBHNAS SENTNIZE KR
SR EFREEL50ppm, >




47510

REFEONRS L, Tt ATV EZH
ZAWBEANE, BLFEDEFNQIHELRHHE
BURRARAOEEFRXBENTHIMRAEES L
HLH

BBt TE B

WESWEANE, B, HYSABELRE
T, B dM Iz RIETRER BT MRS
TN RE W IE IR, A EMUAKPAT SN
BR? BATAMREM TR

R — AL IR

RIREFRFIH MR ax T 2 DA S FRER N HE
ERNEENEREAN. BT RBFEBRRES
RORIPNEERN. HEBNE. ZEERX. HE
. FoaSEPNARERBEE S, XASRES
BRI E SRR EM R B W EM B0 ( F
wm, ARKNPWITASHES ) o RAMEFIE,
FAEE BATH N S FR X B9 B AR e 5B,

RESEN

B U FEO A BYRNAESEE,
RS R MO B IOAEH, 34 RN TR BT
BENSHEMHRNEENBRES ) THEH
FRBIEATEE R4S ERANTFRENY
o REHMER ORWKERNEERE, W
NE, FHREANNFL,

FO-5X & BRI BHIR S R KA E T =1

WEE, EENERE RN TREAARG RIBIEHE
EER, BRERET —L#HE, BERAHRT AR T MV SRR DA B B A A 5 i R X 3k
WA, Bl SEbHITh BN RS Stk EnT OB, FRETLAROEBES TS
e, BNTURANFEER SEEEESAKEE £, 55, BHURAXOR WIS,
SO AL

SERATBLE Ty AT 2 9 H 4 1 b R %R ERT 3 FHED

I AEAN R DB EAIT ALY MIZKEITE

N FMEXF, BIFE%

v XA 12 0] B gl E= = NS — P
NXEREE A A, KiRSAFHIEL, NE 5T T W Az RE. BE. 4K TEEA—MT

N, 2 IRER BTG R 5 5 T . \
IXRNGO, #BHAEE 1> e, IMET L
Ro RS TS, WFRRGY R, NESAE o it A

WA, SAKRSORSEEREZIOT L L
T IRl /= % (15 )
P, AR AEy (7 oo 0 T IR
FAERFIRE RN, BYEHRAOFIR ), ’

45



GEO-5 iR

LBk, ERHEASBER RTINS N
NHIERAHKEE, NWREPHEXFENGEE AR
k) BiRo Mo, BRTBEMMBRXFTNFE, ¥
RIBAE MR EHREEB BT D TR KR
MAEBE REE,

EALNEE
NHEBREFOHRERTERETERE
o AT, WAV ZNEFBAFRRITE, A
AR5 LR DRI B BUR B E & 2173007,
DUt BUR R Bt 25 SR B8 532 B IR 5

46

B SIERRIER SRR TS

WETHROBkEMEZ K, TEBED
RERIRMRR, RE)FERIEXAR, WBUF.
NGO, Z&XF. #HEE. BE, MWINELNIRE
RETARAIEE, RINLRESERRBIR
AR, BRI, AN RLILRE
B1%o

WEEEXI W N INEZERFE AR 0
To EMA AR HEZER MR 0B T RH A
Slo MLRBEMIITER I EYNE I LTS
RNASHAERNREKETHENNE,

TR e

|




United Nations Environment Programme, Global Environment
Outlook 5 (GEO-5): Environment for the future we want, 2012,
p.36, http://www.unep.org/geo/pdfs/geo5/GEO5_report_full_
en.pdf; The World Bank, Turn Down the Heat: Why a 4°C Warmer
World Must be Avoided, November 2012, http://climatechange.
worldbank.org/sites/default/files/Turn_Down_the_heat_Why_
a_4_degree_centrigrade_warmer_world_must_be_avoided.pdf;
PwC, Too late for two degrees? Low carbon economy index 2012,
November 2012, http://www.pwc.com/en_GX/gx/low-carbon-
economy-index/assets/pwc-low-carbon-economy-index-2012.pdf
See generally Global Business Network, Impacts of Climate Change:
A System Vulnerability Approach to Consider the Potential Impacts
to 2050 of a Mid-Upper Greenhouse Gas Emissions Scenario,
January 2007, http://media.washingtonpost.com/wp-srv/opinions/
documents/gbn_impacts_of_climate_change.pdf

GEO-5, pp.207-208

GEO-5, pp.5, 8

GEO-5, pp.5, 10, 16

GEO-5, pp.14, 428

GEO-5, p.18

GEO-5, p.19

GEO-5, pp.16-17

GEO-5, p.4

GEO-5, p.xvii

GEO-5, pp.16, 20, 36, 38, 56-57, 59, 61, 429

GEO-5, pp.56-57

GEO-5, p.32

GEO-5, pp.41-46

GEO-5, pp.49-50

GEO-5, pp.51-52, 61

GEO-5, pp.54-56

GEO-5, p.77

GEO-5, pp.71-72

GEO-5, p.76

GEO-5, p.89

GEO-5, pp.73-74

GEO-5, pp.76-77

GEO-5, pp.436-438

GEO-5, pp.102-104, 436

GEO-5, pp.107-108

GEO-5, pp.107-108, 118

GEO-5, pp.109-113

GEO-5, pp.119

GEO-5, pp.119

GEO-5, pp.134, 145

GEO-5, pp.134, 139

GEO-5, pp.120, 134, 145

GEO-5, p.145

GEO-5, pp.142-143

GEO-5, pp.144-145

GEO-5, pp.140, 158

GEO-5, pp.152-153

GEO-5, pp.170, 172-173, 176, 185

GEO-5, p.174

GEO-5, pp.175, 184

UNEP, Are you a green leader? Business and biodiversity: making
the case for a lasting solution, 2010, p.50, http://www.uneptie.
org/scp/business/publications/pdf/Are_you_a_green_leader_
final_publication.pdf; Deloitte, Sustainability & climate change:
Issues for the construction industry, March 2010, p.4, http://
www.deloitte.com/assets/Dcom-Greece/Local%20Assets/

44

45

46

47

48

49

50

51

52

53

54

Sk

Documents/Attachments/Real%20Estate/climatesustainability.
construction2010.pdf; Portland Cement Association, Benefits:
Locally Produced webpage on the Concrete Thinker website, http://
www.concretethinker.com/solutions/Locally-Produced.aspx

TEEB, Joshua Bishop, ed., The Economics of Ecosystems and
Biodiversity in Business and Enterprise, 2012, p.46, http://www.
teebweb.org/publications/teeb-study-reports/business-and-
enterprise/

George Fisher, Current ‘Beetle Invasion’ and Some Timber
Companies Worth Watching, Seeking Alpha, July 1, 2010, http://
seekingalpha.com/article/212688-current-beetle-invasion-and-
some-timber-companies-worth-watching; Housing Recovery
and Canadian Pine Beetle Impact On U.S. Timber Prices: a Wall
Street Transcript Interview with Joshua Barber of Stifel Nicolaus
& Company, Wall Street Transcript, October 17, 2012, http://
finance.yahoo.com/news/housing-recovery-canadian-pine-
beetle-202300477.html

NOAA'’s National Climatic Data Center Sectoral Engagement Fact
Sheet: CONSTRUCTION, June 2010, http://www.ncdc.noaa.gov/oa/
userengagement/construction.pdf; Mark Snow and Deo Prasad,
Climate Change Adaptation for Building Designers: An Introduction,
Environment Design Guide, Australian Institute of Architects,
February 2011, p.5, http://environmentdesignguide.com.au/
media/EDG_66_MSa.pdf

Deutsche Bank Research, Building a cleaner planet: The
construction industry will benefit from climate change, November
14, 2008, p.6, http://www.dbresearch.in/PROD/DBR_INTERNET_
EN-PROD/PROD0000000000233938.pdf

UNEP, Towards a Green Economy: Pathways to Sustainable
Development and Poverty Eradication, 2011, pp.336, 341, http://
Www.unep.org/greeneconomy/greeneconomyreport/tabid/29846/
default.aspx

International Labour Organization (ILO), Green Jobs Creation
Through Sustainable Refurbishment in the Developing Countries,
Working Paper, 2010, pp.15-16, http://www.ilo.org/wcmsp5/
groups/public/---ed_dialogue/---sector/documents/publication/
wcms_160787.pdf

NOAA'’s National Climatic Data Center Sectoral Engagement Fact
Sheet: CONSTRUCTION; NOAA’s National Climatic Data Center
Sectoral Engagement Fact Sheet: CIVIL INFRASTRUCTURE, June
2010, http://www.ncdc.noaa.gov/sites/default/files/attachments/
Civil%20Infrastructure_Low%20Rez.pdf

Mark Snow and Deo Prasad, Climate Change Adaptation for
Building Designers: An Introduction, pp.6-7; David B. Caruso, After
Sandy, NYC Eyes Moving Power Gear Higher, Associated Press,
December 12, 2012, http://bigstory.ap.org/article/after-sandy-nyc-
eyes-moving-power-gear-higher

NOAA'’s National Climatic Data Center Sectoral Engagement Fact
Sheet: CIVIL INFRASTRUCTURE; Mark Snow and Deo Prasad,
Climate Change Adaptation for Building Designers: An Introduction,
p.2

NOAA'’s National Climatic Data Center Sectoral Engagement Fact
Sheet: CONSTRUCTION; Mark Snow and Deo Prasad, Climate
Change Adaptation for Building Designers: An Introduction, p.2;
Roberto Acosta Moreno et al., Industry, Energy, and Transportation:
Impacts and Adaptation, in IPCC Working Group Il, Climate Change
1995: Impacts, Adaptations and Mitigation of Climate Change:
Scientific-Technical Analyses, 1995, p.381, http://www.ipcc-wg2.
gov/publications/SAR/SAR_Chapter%2011.pdf

ILO, Green Jobs Creation Through Sustainable Refurbishment in the
Developing Countries, p.18

47



GEO-5 iR

55

56

57
58

59

60

61

62

63

64

65

66

67

68

69
70
71
72

48

Mark Snow and Deo Prasad, Climate Change Adaptation for
Building Designers: An Introduction, p.2

Terje Grgntoft, Climate change impact on building surfaces and
facades, International Journal of Climate Change Strategies and
Management, Vol. 3, Iss. 4, 2011, pp.374 — 385, http://dx.doi.
0rg/10.1108/17568691111175669

UNEP, Towards a Green Economy, p.337

World Business Council for Sustainable Development, Vision 2050:
The new agenda for business, 2010, p.39, http://www.wbcsd.org/
pages/edocument/edocumentdetails.aspx?id=219

World Business Council for Sustainable Development, Vision
2050: The new agenda for business, p.40; Ceres, Murky Waters?
Corporate Reporting on Water Risk, 2010, p.69, http://www.ceres.
org/resources/reports/corporate-reporting-on-water-risk-2010/at_
download/file

Robert S. Eshelman, Cement producers, eyeing their bottom line,
pledge to cut emissions, ClimateWire, October 18, 2012, http://
www.eenews.net/public/climatewire/2012/10/18/1; National
Ready Mixed Concrete Association, NRMCA Adopts the 2030
Challenge for Products, Embraces a Low Carbon Future, Press
Release, October 2012, http://www.nrmca.org/sustainability/
Architecture2030/Index.asp

Dulux Trade, Dulux Trade All Round Sustainable Solutions, 2010,
p.4, http://www.iidprofessions.com/newsletter/2010november/
documents/duluxtrade.pdf; Case study: Painting Nedbank
green, Leading Architecture, March 22, 2012, http://www.
leadingarchitecture.co.za/case-study-painting-nedbank-green/
UNEP, Towards a Green Economy, pp.339, 352; Trevor Houser, The
Economics of Energy Efficiency in Buildings, Peterson Institute for
International Economics, Policy Brief, August 2009, p.5, http://
Www.www.piie.com/publications/pb/pb09-17.pdf

U.S. Green Building Council, About USGBC webpage, http://new.
usgbc.org/about

McGraw Hill Construction. Green Outlook 2011: Green Trends
Driving Growth, 2010, p.10, http://aiacc.org/wp-content/
uploads/2011/06/greenoutlook2011.pdf

FIDIC (International Federation of Consulting Engineers), State
of the World Report 2012: Sustainable Infrastructure, 2012, p.4,
http://fidic.org/sites/default/files/sow2012-0822-electronic.pdf
Deloitte, Sustainability & climate change: Issues for the construction
industry, March 2010, p.5

Roberto Acosta Moreno et al., Industry, Energy, and Transportation:
Impacts and Adaptation, in IPCC Working Group II, Climate Change
1995: Impacts, Adaptations and Mitigation of Climate Change:
Scientific-Technical Analyses, 1995, p.379; World Business Council
for Sustainable Development, Vision 2050: The new agenda for
business, p.41; NOAA’s National Climatic Data Center Sectoral
Engagement Fact Sheet: CIVIL INFRASTRUCTURE; Deutsche Bank
Research, Building a cleaner planet: The construction industry will
benefit from climate change, p.6

Deutsche Bank Research, Building a cleaner planet: The
construction industry will benefit from climate change, pp.6-7;
Joseph Berger, For Day Laborers, Used to Scraping By, Hurricane
Creates a Wealth of Work, New York Times, December 30, 2012,
http://www.nytimes.com/2012/12/31/nyregion/day-laborers-find-
steady-work-after-hurricane-sandy.html

Ceres, Murky Waters? Corporate Reporting on Water Risk, pp.69-71
Ceres, Murky Waters? Corporate Reporting on Water Risk, p.71
UNEP, Towards a Green Economy, p.336

GEO-5, p.407; UNEP, Towards a Green Economy, p.362; Deloitte,

Sustainability & climate change: Issues for the construction

73

74

75
76

77
78

79

80

81

82

83

84

85

86

87

industry, pp.4-5; UNEP Sustainable Buildings & Climate Initiative,
Buildings and Climate Change: Summary for Decision-Makers, 2009,
pp.23-35, http://www.unep.org/sbci/pdfs/SBCI-BCCSummary.pdf
World Business Council for Sustainable Development, Vision
2050: The new agenda for business, pp.40-41; Melissa A. Orien
and Theresa Laughlin Silver, Legislative Update: Climate Change
Is Heating Up the Construction Industry, Construction Lawyer,
Volume 28, Number 1, Winter 2008, p.2, http://www.hollandhart.
com/files/Publication/c32d7622-1b8c-4980-8f66-c4f6526bde20/
Presentation/PublicationAttachment/fa40791d-52ef-4058-9d0c-
d9f2b1990490/ClimateChangeHeatingUpConstruction.pdf

UNEP Sustainable Buildings & Climate Initiative, Buildings and
Climate Change: Summary for Decision-Makers, p.9; Mario Molina
and Durwood Zaelke, A Climate Success Story to Build On, op-
ed, New York Times, September 25, 2012, http://www.nytimes.
com/2012/09/26/opinion/montreal-protocol-a-climate-success-
story-to-build-on.htmlI?_r=0; GEO-5, pp.57, 59

Ceres, Murky Waters? Corporate Reporting on Water Risk, pp.69-70
Melissa A. Orien and Theresa Laughlin Silver, Legislative Update:
Climate Change Is Heating Up the Construction Industry, p.2;
UNEP, IETC, International Source Book on Environmentally Sound
Technologies for Municipal Solid Waste Management, Chapter 2.2e,
1996, http://www.unep.or.jp/ietc/estdir/pub/msw/ro/Asia/Topic_
e.asp

UNEP, Are you a green leader?, p.49

Diversey, Poll: Environmental Building Certifications Enhance
Opinion of a Business, Press Release, November 8, 2011, http://
www.diversey.com/news/press-releases?Nodeld=de8a43e4-edb8-
49ba-9df1-dcb79000e137

KPMG, Expect the Unexpected: Building business value in a
changing world, February 2012, p.89, http://www.kpmg.com/
Global/en/IssuesAndInsights/ArticlesPublications/Pages/building-
business-value.aspx; Ceres, Murky Waters? Corporate Reporting on
Water Risk, p.49; KPMG, The Outlook for the US Chemical Industry,
2010, p.15, http://www.kpmg.com/US/en/IssuesAndinsights/
ArticlesPublications/Documents/us-chemical-industry-outlook.pdf
Camelot Management Consultants, Focus Topics 2012 for the
Chemical Industry, January 2012, p.23, http://www.camelot-mc.
com/fileadmin/user_upload/Flyer/Camelot-Focus-Topics-2012-
Chemical-Industry.pdf

KPMG, The Outlook for the US Chemical Industry, p.18

KPMG, Expect the Unexpected, p.89; GEO-5, p.168; Ceres,
Murky Waters? Corporate Reporting on Water Risk, p.49; OECD,
Environmental Outlook for the Chemicals Industry, 2001, pp.12,
121, http://www.oecd.org/env/chemicalsafetyandbiosafe
ty/2375538.pdf

Management Centre Europe (MCE), Global Shifts in the Chemical
Industry webpage, visited January 1, 2013, http://www.mce-ama.
com/industry-expertise/chemicals/

See Camelot Management Consultants, Focus Topics 2012 for the
Chemical Industry, pp.7, 20

See Laura J. Steinberg, LC Smith College of Engineering and
Computer Science, Syracuse University, Prevalence of Natech
Events in the United States, 2011, http://www.ncr.vt.edu/arlington/
pdfs/resilency/Steinberg%20-%20Prevalence%200f%20Natech%20
Events%20in%20the%20United%20States.pdf

ECNS, The Chemical Industry: Ups and Downs, September 2011,
http://www.ecns.cn/in-depth/2011/09-09/2293.shtml

KPMG, Expect the Unexpected, p.87; KPMG, The Outlook for the
US Chemical Industry, p.18; International Council of Chemical
Associations, Innovations for Greenhouse Gas Reductions: A life



cycle quantification of carbon abatement solutions enabled by
the chemical industry, July 2009, p.11, http://www.icca-chem.org/
ICCADocs/ICCA_A4_LR.pdf

88 Ceres, Murky Waters? Corporate Reporting on Water Risk, p.49

89 Ceres, Murky Waters? Corporate Reporting on Water Risk, p.49

90 GEO-5, p.174; UNEP, Towards a Green Economy, p.49

91 Nike, Raising the Bar website, http://www.nikeresponsibility.
com/#targets-commitments

92 The Wercs, GreenWERCS website, http://www.thewercs.com/
products-and-services/greenwercs; Patricia Van Arnum, A Green
Assessment Tool for Formulated Products, PTSM: Pharmaceutical
Technology Sourcing and Management, Vol. 6, Issue 7, July
7, 2010, http://www.pharmtech.com/pharmtech/A-Green-
Assessment-Tool-for-Formulated-Products/ArticleStandard/Article/
detail /677781

93 Braskem website, http://www.braskem.com.br/plasticoverde/eng/
default.html

94 UNEP, Global Chemicals Outlook: Synthesis Report for
Decision-Makers, 2012, pp.30-31, http://new.unep.org/
hazardoussubstances/Portals/9/Mainstreaming/GCO/GCO_
Synthesis%20Report_CBDTIE_UNEP_September5_2012.pdf;
UNEP, Green Economy and Trade: Trends, Challenges and
Opportunities, 2013, pp.186-187, http://unep.org/greeneconomy/
GreenEconomyandTrade/GreenEconomyandTradeReport/
tabid/106194/language/en-US/Default.aspx; Jan H. Schut, What’s
Ahead for ‘Green’ Plastics: Look for More Supply, More Varieties,
Better Properties, Plastics Technology, February 2008, http://www.
ptonline.com/articles/what%27s-ahead-for-%27green%27-plastics-
look-for-more-supply-more-varieties-better-properties; UNIDO and
BiPRO, Chemical Leasing website, updated November 2012, http://
www.chemicalleasing.com/

95 GEO-5,p.174

96 Ceres, Murky Waters? Corporate Reporting on Water Risk, p.50;
GEO-5, p.308; European Commission, REACH website, last updated
January 16, 2013, http://ec.europa.eu/environment/chemicals/
reach/reach_intro.htm

97 World Bank Group, Ozone-Depleting Substances: Alternatives, in
Pollution Prevention and Abatement Handbook, effective July 1998,
http://www1.ifc.org/wps/wcm/connect/4e730100488559478284
d26a6515bb18/HandbookOzoneDepletingSubstancesAlternatives.
pdf?MOD=AJPERES&CACHEID=4e730100488559478284d26a6515
bb18

98 Ceres, Murky Waters? Corporate Reporting on Water Risk, pp.50-51

99 Science Daily, What can be done about micro-pollutants
in water resources?, 2009, http://www.sciencedaily.com/
releases/2009/06/090623090150.htm

100 KPMG, Expect the Unexpected, p.89; OECD, Environmental Outlook
for the Chemicals Industry, p.12

101 GEO-5, pp.170, 172-173, 185; UNEP, Global Chemicals Outlook:
Synthesis Report for Decision-Makers, pp.20, 43; OECD,
Environmental Outlook for the Chemicals Industry, p.10

102 David Jolly, Europe Bans Pesticides Thought Harmful to Bees, New
York Times, April 29, 2013, http://www.nytimes.com/2013/04/30/
business/global/30iht-eubees30.html; Matt McGrath, Ban
pesticides linked to bee deaths, say MPs, BBC News, April 4, 2013,
http://www.bbc.co.uk/news/science-environment-22021104

103 KPMG, Expect the Unexpected, pp.89-91; Ceres, Murky Waters?
Corporate Reporting on Water Risk, p.49

104 UNEP, Green Economy and Trade: Trends, Challenges and
Opportunities, p.189

105 KPMG, Expect the Unexpected, p.95; JPMorgan, Watching

Sk

water: A guide to evaluating corporate risks in a thirsty world,
Global Equity Research, March 31, 2008, p.14, http://pdf.wri.
org/jpmorgan_watching_water.pdf; International Energy Agency
(IEA), World Energy Outlook 2012 Fact Sheet, p.6, http://www.
worldenergyoutlook.org/media/weowebsite/2012/factsheets.pdf

106 GEO-5, pp.118, 122; Tom Wilbanks et al., Industry, settlement and
society, in IPCC Working Group Il, Climate Change 2007: Impacts,
Adaptation and Vulnerability, 2007, p.367, http://www.ipcc-wg2.
gov/AR4/website/07.pdf; U.S. Climate Change Science Program,
Effects of Climate Change on Energy Production and Use in the
United States, Feb. 2008, pp.1, 31, http://www.climatescience.
gov/Library/sap/sap4-5/final-report/sap4-5-final-all.pdf; Ceres,
Murky Waters? Corporate Reporting on Water Risk pp.55-56;
David Gardiner & Associates (DGA) for Oxfam America, Calvert
Investments, and Ceres, Physical Risks from Climate Change: A
guide for companies and investors on disclosure and management
of climate impacts, p.12, May 2012, http://www.oxfamamerica.
org/files/physical-risks-from-climate-change.pdf; Business for
Social Responsibility (BSR), Adapting to Climate Change: A Guide
for the Energy and Utility Industry, 2011, p.3, http://www.bsr.org/
en/our-insights/report-view/adapting-to-climate-change-a-guide-
for-the-energy-and-utility-industry; Acclimatise, Building business
resilience to inevitable climate change: Carbon Disclosure Project
Report, Global Electric Utilities, 2009, pp.14, 21-22, https://www.
cdproject.net/CDPResults/67_329_218_Acclimatise_CDP2009_
Global%20Electric_Utilities_Adaptation_Report.pdf

107 GEO-5, pp.117-118, 121; JPMorgan, Watching water, p.15; UNEP
Fl, Chief Liquidity Series, Water-related Materiality Briefings for
Financial Institutions, Issue 2: Power Sector, September 2010, p.16,
http://www.unepfi.org/fileadmin/documents/chief_liquidity2_01.
pdf

108 GEO-5, p.120; Tom Wilbanks et al., Industry, settlement and
society, in IPCC Working Group Il, Climate Change 2007: Impacts,
Adaptation and Vulnerability, 2007, p.367; U.S. Climate Change
Science Program, Effects of Climate Change on Energy Production
and Use in the United States, pp.1, 31; DGA, Oxfam America,
Calvert Investments, and Ceres, Physical Risks from Climate Change,
p.12; BSR, Adapting to Climate Change: A Guide for the Energy and
Utility Industry, p.3

109 Dhaval Kulkarni, DNA Syndication, MahaGenco shuts down 750MW
units, May 25, 2012, http://dnasyndication.com/showarticle.
aspx?nid=DNMUM?245355; Dhaval Kulkarni, DNA, Power output in
Maharashtra may take a hit, April 3, 2012, http://www.dnaindia.
com/mumbai/report_power-output-in-maharashtra-may-take-a-
hit_1670736

110 UNEP FI, Chief Liquidity Series, Water-related Materiality Briefings
for Financial Institutions, Issue 2: Power Sector, p.21; Acclimatise,
Building business resilience to inevitable climate change: Carbon
Disclosure Project Report, Global Electric Utilities, p.13; WRI and
HSBC, Over Heating: Financial Risks from Water Constraints on
Power Generation in Asia, 2010, p.6, http://pdf.wri.org/over_
heating_asia.pdf

111 UNEP FI, Chief Liquidity Series, Water-related Materiality Briefings
for Financial Institutions, Issue 2: Power Sector, pp.23-24

112 HSBC, No water, no power: Is there enough water to fuel China’s
power expansion?, September 2012, p.9, http://www.longfinance.
net/images/reports/pdf/hsbc_cwaterpower_2012.pdf

113 Jeff Tollefson, A struggle for power, Nature, November 9, 2011,
http://www.nature.com/news/2011/111109/full/479160a.html

114 GEO-5, p.122; Ceres, Murky Waters? Corporate Reporting on Water
Risk, p.56

49



GEO-5 iR

115 Ceres, Murky Waters? Corporate Reporting on Water Risk, p.56;
University of Washington, Nuclear and coal-fired electrical plants
vulnerable to climate change, Press release, June 3, 2012, http://
www.eurekalert.org/pub_releases/2012-06/uow-nac053112.php

116 EDF Group, Annual Report 2003 — Sustainable Development,
2003, http://www.edf.com/html/ra_2003/uk/pdf/edf_ra2003_
full_va.pdf; Letard et al, France and the French response to the
heat wave: lessons from a crisis, Information Report No. 195
(2003-2004) to the French Senate, 2004, http://www.senat.fr/
notice-rapport/2003/r03-195-notice.html; James Kanter, Climate
change puts nuclear energy into hot water, New York Times, May
20, 2007, http://www.nytimes.com/2007/05/20/health/20iht-
nuke.1.5788480.html; DGA, Oxfam America, Calvert Investments,
and Ceres, Physical Risks from Climate Change, p.12; JPMorgan,
Watching water, pp.14-15

117 Acclimatise, Building business resilience to inevitable climate
change: Carbon Disclosure Project Report, Global Electric Utilities,
p.4

118 Tom Wilbanks et al., Industry, settlement and society, in IPCC
Working Group Il, Climate Change 2007: Impacts, Adaptation
and Vulnerability, pp.366-367; Acclimatise, Understanding the
investment implications of adapting to climate change — UK energy
generation, 2009, p.7, http://unfccc.int/files/adaptation/adverse_
effects/application/pdf/acclimatise_uss_energy_final_report_
oct09.pdf

119 Constellation Energy, Q3 2011 Earnings Call Transcript, Oct. 28,
2011, http://seekingalpha.com/article/303242-constellation-
energy-group-s-ceo-discusses-q3-2011-results-earnings-call-
transcript; DGA, Oxfam America, Calvert Investments, and Ceres,
Physical Risks from Climate Change, p.12

120 Jayant Sathaye et al, Lawrence Berkeley National Laboratory,
Estimating Risk to California Energy Infrastructure from Projected
Climate Change, p.iii

121 BSR, Adapting to Climate Change: A Guide for the Energy and Utility
Industry, p.3

122 Massive power cut strikes northern India, Al Jazeera, July 30, 2012,
http://www.aljazeera.com/news/asia/2012/07/20127301026373
40983.html; Harmeet Shah Singh, Full power restored after India
hit by second huge outage, CNN, August 1, 2012, http://www.cnn.
com/2012/08/01/world/asia/india-blackout

123 Centrica Energy, Climate Change Adaptation Report, July 2011,
pp.5-7, http://archive.defra.gov.uk/environment/climate/
documents/adapt-reports/03electric-gen/centrica-energy.pdf;
Acclimatise, Understanding the investment implications of adapting
to climate change — UK energy generation, pp.2-4; Acclimatise,
Building business resilience to inevitable climate change: Carbon
Disclosure Project Report, Global Electric Utilities, p.13

124 Entergy, 2005 Annual Report, Letter to Stakeholders, http://www.
entergy.com/content/investor_relations/html/2005_ar/becoming_
more.html; DGA, Oxfam America, Calvert Investments, and Ceres,
Physical Risks from Climate Change, p.12

125 See Diane Cardwell, Matthew L. Wald, and Christopher Drew,
Hurricane Sandy Alters Utilities’ Calculus on Upgrades, New York
Times, December 28, 2012, http://www.nytimes.com/2012/12/29/
business/hurricane-sandy-alters-utilities-calculus-on-upgrades.
html; Acclimatise, Building business resilience to inevitable climate
change: Carbon Disclosure Project Report, Global Electric Utilities,
pp.11, 24

126 Jane Ebinger and Walter Vergara, Climate Impacts on Energy
Systems: Key Issues for Energy Sector Adaptation, World Bank and
ESMAP, pp.3-4

50

127 Acclimatise, Building business resilience to inevitable climate
change: Carbon Disclosure Project Report, Global Electric Utilities,
pp.13, 22; WRI and HSBC, Over Heating: Financial Risks from Water
Constraints on Power Generation in Asia, p.12

128 Acclimatise, Understanding the investment implications of adapting
to climate change — UK energy generation, p.4; Acclimatise,
Building business resilience to inevitable climate change: Carbon
Disclosure Project Report, Global Electric Utilities, p.22

129 See Guy Ziv et al, Trading-off fish biodiversity, food security, and
hydropower in the Mekong River Basin, Proceedings of the National
Academy of Sciences, vol. 109, no.15, April 10, 2012, http://www.
pnas.org/content/109/15/5609.full

130 Jane Ebinger and Walter Vergara, Climate Impacts on Energy
Systems: Key Issues for Energy Sector Adaptation, World Bank and
ESMAP, 2011, p.xxii, http://go.worldbank.org/1GF5GFORDO

131 Danny Bradbury, Biomass boom threatens UK wood chip shortage,
businessGreen, April 13, 2010, http://www.businessgreen.com/bg/
news/1805446/biomass-boom-threatens-uk-wood-chip-shortage;
International Forest Products Transport Association, EU faces
biomass shortage without new sources, June 30, 2011, http://www.
ifpta.org/content/market-analysis/EU-faces-biomass-shortage-
without-new-sources

132 Acclimatise, Building business resilience to inevitable climate
change: Carbon Disclosure Project Report, Global Electric Utilities,
pp.21, 22

133 Jayant Sathaye et al, Lawrence Berkeley National Laboratory,
Estimating Risk to California Energy Infrastructure from Projected
Climate Change, June 2011, p.iii, http://www.osti.gov/bridge/
servlets/purl/1026811/1026811.PDF; Acclimatise, Understanding
the investment implications of adapting to climate change — UK
energy generation, p.7; Acclimatise, Building business resilience to
inevitable climate change: Carbon Disclosure Project Report, Global
Electric Utilities, p.22

134 GEO-5, pp.14-15; KPMG, Expect the Unexpected, pp.95-96

135 IEA, World Energy Outlook 2012 Fact Sheet

136 KPMG, Expect the Unexpected, pp.96-97; Acclimatise, Building
business resilience to inevitable climate change: Carbon Disclosure
Project Report, Global Electric Utilities, pp.iii, 7

137 GEO-5, p.118; Acclimatise, Building business resilience to inevitable
climate change: Carbon Disclosure Project Report, Global Electric
Utilities, 2009, pp.ii, 7

138 Utilities Telecom Council, Gearing Up for Electric Vehicles: Tackling
the EV Technology Challenges to the Smart Grid, April 2011, http://
www.legacy.utc.org/utc/gearing-electric-vehicles-tackling-ev-
challenges-smart-grid-april-2011

139 IEA, World Energy Outlook 2012 Fact Sheet

140 World Nuclear Association, Policy Responses to the Fukushima
Accident, February 24, 2012, http://www.world-nuclear.org/info/
default.aspx?id=29733&terms=phase%20out

141 World Business Council for Sustainable Development, Vision 2050:
The new agenda for business, p.43; European Commission Joint
Research Commission, Electricity Storage in the Power Sector,
Chapter 16 in 2011 Technology Map of the European Strategic
Energy Technology Plan (SET-Plan), 2011, http://setis.ec.europa.eu/
newsroom-items-folder/electricity-storage-in-the-power-sector/at_
download/Document

142 U.S. Energy Information Administration, International Energy
Outlook 2011, September 2011, pp.43, 45, http://www.eia.gov/
forecasts/ieo/pdf/0484%282011%29.pdf

143 The World Bank, Renewable Energy and Energy Efficiency webpage,
http://go.worldbank.org/OKURCP10WO; Diana Farrell and Jaana



Remes, Promoting energy efficiency in the developing world,
McKinsey Quarterly, February 2009, http://www.mckinseyquarterly.
com/Promoting_energy_efficiency_in_the_developing_
world_2295

144 OECD, Electricity generation, in OECD Factbook 2011-2012:
Economic, Environmental and Social Statistics, December 2011,
http://www.oecd-ilibrary.org/sites/factbook-2011-en/06/01/04/
index.html?itemld=/content/chapter/factbook-2011-49-en;
Acclimatise, Building business resilience to inevitable climate
change: Carbon Disclosure Project Report, Global Electric Utilities,
p.1

145 GEO-5, p.403

146 Acclimatise, Building business resilience to inevitable climate
change: Carbon Disclosure Project Report, Global Electric Utilities,
p.24; National Renewable Energy Laboratory, Decoupling Policies:
Options to Encourage Energy Efficiency Policies for Utilities,
December 2009, http://www.nrel.gov/docs/fy100sti/46606.pdf

147 World Business Council for Sustainable Development, Vision 2050:
The new agenda for business, p.43

148 GEO-5, p.355; Christa Marshall, Ontario phases out entire coal
fleet, ClimateWire, January 11, 2013, http://www.eenews.net/
climatewire/2013/01/11/archive/5

149 GEO-5, p.42

150 Helen Yuan, China to Impose Limits on Six Industries to Tackle
Air Pollution, Bloomberg News, February 20, 2013, http://www.
bloomberg.com/news/2013-02-20/china-to-impose-limits-on-six-
industries-to-tackle-air-pollution.html

151 Ceres, Murky Waters? Corporate Reporting on Water Risk, p.57;
JPMorgan, Watching water, p.15; UNEP FI, Chief Liquidity Series,
Water-related Materiality Briefings for Financial Institutions, Issue
2: Power Sector, p.19; Acclimatise, Building business resilience to
inevitable climate change: Carbon Disclosure Project Report, Global
Electric Utilities, p.13; WRI and HSBC, Over Heating: Financial Risks
from Water Constraints on Power Generation in Asia, p.6

152 Ceres, Murky Waters? Corporate Reporting on Water Risk, p.57

153 See Julie Cart, Federal plan designed to create large solar energy
plants, LA Times, October 13, 2012, http://articles.latimes.
com/2012/oct/13/local/la-me-1013-solar-zones-20121013

154 World Business Council for Sustainable Development, Vision 2050:
The new agenda for business, p.43

155 Acclimatise, Building business resilience to inevitable climate
change: Carbon Disclosure Project Report, Global Electric Utilities,
pp.22-24

156 Olafr Rgsnes et al., Det Norske Veritas, Climate Change: A New Risk
Reality for Utility Companies, 2010, p.3, http://www.worldenergy.
org/documents/congresspapers/411.pdf

157 DGA, Oxfam America, Calvert Investments, and Ceres, Physical Risks
from Climate Change, pp.16, 18; BSR, Adapting to Climate Change:
A Guide for the Energy and Utility Industry, p.4; BSR, Adapting
to Climate Change: A Guide for the Mining Industry, 2011, pp.2-
3, http://www.bsr.org/en/our-insights/report-view/adapting-to-
climate-change-a-guide-for-the-mining-industry; Paul Locke et al.,
Extreme Weather Events and the Mining Industry, Engineering and
Mining Journal, April 2011, pp.58-59, http://www.e-mj.com/index.
php/departments/operating-stratagies/944-extreme-weather-
events-and-the-mining-industry

158 Rio Tinto, Q2 2011 Earnings Call Transcript, Aug. 5, 2011, http://
seekingalpha.com/article/284940-rio-tinto-plc-s-ceo-discusses-q2-
2011-results-earnings-call-transcript

159 Alan S. Brown, Storm Warning, Mechanical Engineering, 2006,
http://memagazine.asme.org/Articles/2006/June/Storm_Warning.

Sk

cfm

160 DGA, Oxfam America, Calvert Investments, and Ceres, Physical Risks
from Climate Change, p.16; BSR, Adapting to Climate Change: A
Guide for the Mining Industry, pp.1, 3; U.S. Global Change Research
Program, Global Climate Change Impacts in the U.S., 2009, p.60,
http://www.globalchange.gov/images/cir/pdf/energy.pdf

161 Michael D. Lemonick, Rogue ‘Ice Islands’ Pose New Threat in the
Arctic, Climate Central, Dec. 4, 2012, http://www.climatecentral.
org/news/rogue-ice-islands-pose-new-threat-in-the-arctic-15325

162 GEO-5, p.77; BSR, Adapting to Climate Change: A Guide for the
Mining Industry, p.3

163 DGA, Oxfam America, Calvert Investments, and Ceres, Physical
Risks from Climate Change, p.16; Rio Tinto, Half Year 2006
Earnings Results Conference Call Transcript, Aug. 3, 2006, http://
seekingalpha.com/article/14959-rio-tinto-half-year-2006-earnings-
results-conference-call-transcript-rtp?all=true&find=%22ice%
2Broad%22%2B; Mountain Province Diamonds, Inc., Mountain
Province Diamonds Provides Update on Gahcho Kue Diamond
Project, Press Release, Apr. 24, 2006, http://files.shareholder.
com/downloads/MDM/1669130322x0x56761/fad40edd-a42e-
4c5b-aa5a-394c68443709/2006.04.24.pdf; De Beers, Living up to
diamonds: Operating and Financial Review 2006, p.14, http://www.
debeersgroup.com/ImageVaultFiles/id_1012/cf_5/DB_Group_
OFR06.PDF; Cameron French, Poor diamond market forces Tahera
to relinquish Jericho mine, Reuters, Dec. 15, 2008, http://www.
mineweb.com/mineweb/content/en/mineweb-diamonds-and-
gems?0id=75196&sn=Detail

164 U.S. Global Change Research Program, Global Climate Change
Impacts in the U.S., p.60

165 GEO-5, pp.77, 200; BSR, Adapting to Climate Change: A Guide for
the Mining Industry, pp.3, 5

166 Ceres, Murky Waters? Corporate Reporting on Water Risk, p.75;
Lloyd’s, Global Water Scarcity: Risks and challenges for business,
Lloyd’s 360° Risk Insight briefing, 2010, p.14, http://www.
lloyds.com/~/media/Lloyds/Reports/360/360%20Climate%20
reports/7209_360_Water_Scarcity_AW.pdf

167 BSR, Adapting to Climate Change: A Guide for the Mining Industry,
p.2; KPMG, Expect the Unexpected, p.114; Marta Miranda and
Amanda Sauer, Mine the Gap: Connecting Water Risks and
Disclosure in the Mining Sector, World Resources Institute working
paper, 2010, pp.1-5, http://pdf.wri.org/working_papers/mine_
the_gap.pdf; Ernst & Young, Business risks facing mining and
metals 2012-2013, 2012, p.43, http://www.ey.com/Publication/
vwLUAssets/Business-risk-facing-mining-and-metals-2012-
2013/SFILE/Business-risk-facing-mining-and-metals-2012-2013.pdf

168 Ceres, Murky Waters? Corporate Reporting on Water Risk,
pp.82-83; JPMorgan, Watching water, p.16; University of Alberta
Environmental Research and Studies Centre and University
of Toronto Munk Centre, Running Out of Steam: Oil Sands
Development and Water Use in the Athabasca River Watershed:
Science and Market based Solutions, May 2007, http://www.
ualberta.ca/~ersc/water.pdf; James T. Bartis, Rand, Qil Shale
Development in the United States: Prospects and Policy Issues,
2005, pp.50-51, http://www.rand.org/pubs/monographs/2005/
RAND_MG414.pdf; International Petroleum Industry Environmental
Conservation Association and International Association of Oil
and Gas Producers Biodiversity Working Group, Oil & Gas Sector,
in Business Industry Sector Perspectives on the Findings of the
Millennium Ecosystem Assessment, 2006, pp.11-12, http://www.
millenniumassessment.org/documents/document.706.aspx.pdf

169 DGA, Oxfam America, Calvert Investments, and Ceres, Physical Risks

51



GEO-5 iR

from Climate Change, pp.16, 18; Ceres, Murky Waters? Corporate
Reporting on Water Risk, pp.36, 75-76; BSR, Adapting to Climate
Change: A Guide for the Mining Industry, p.1; KPMG, Expect the
Unexpected, p.114

170 Newmont, Newmont Suspends Construction at the Conga Project
in Agreement with the Government of Peru, Press Release,
Nov. 30, 2011, http://www.newmont.com/our-investors/press-
releases/2011/1130011; Newmont, Newmont Reports 76%
Increase in Net Income to a Record $2.3 Billion and Record $3.2
Billion of Operating Cash Flow in 2010, Press Release, Feb. 24,
2011, http://www.newmont.com/sites/default/files/0224201101.
pdf

171 Newmont, Now & Beyond 2005: Corporate Sustainability Report,
p.18, http://www.unglobalcompact.org/system/attachments/1036/
original/COP.pdf?1262614239

172 U.S. Environmental Protection Agency, EPA’s Study of Hydraulic
Fracturing and Its Potential Impact on Drinking Water Resources
website, updated April 8, 2013, http://www?2.epa.gov/hfstudy;
Gene L. Theodori et al, Pennsylvania Marcellus Shale Region Public
Perceptions Survey: A Summary Report, December 2012, pp.30-33,
http://www.shsu.edu/~org_crs/Publications/PA%20Marcellus%20
Summary%20Report%20final%20version.pdf

173 Ernst & Young, Business risks facing mining and metals 2012-2013,
p.26

174 DGA, Oxfam America, Calvert Investments, and Ceres, Physical Risks
from Climate Change, pp.16, 18; Ceres, Murky Waters? Corporate
Reporting on Water Risk, p.75; BSR, Adapting to Climate Change:
A Guide for the Energy and Utility Industry, p.3; BSR, Adapting to
Climate Change: A Guide for the Mining Industry, p.3

175 BSR, Adapting to Climate Change: A Guide for the Mining Industry,
p.5; Ernst & Young, Business risks facing mining and metals 2012-
2013, p.43

176 Saijel Kishan and Gavin Evans, Chilean Drought, Power
Shortages Drive Up World Metal Prices, Bloomberg News, May
11, 2008, http://www.washingtonpost.com/wp-dyn/content/
article/2008/05/10/AR2008051000151.html

177 BSR, Adapting to Climate Change: A Guide for the Mining Industry,
p.3

178 With “greener” solutions, Mining companies are aiming for self-
generation to tackle energy supply uncertainty, Nueva Mineria
& Energia, November 26, 2012, http://www.nuevamineria.com/
revista/2012/11/29/with-greener-solutions-mining-companies-are-
aiming-for-self-generation-to-tackle-energy-supply-uncertainty/

179 Acclimatise, Building business resilience to inevitable climate
change: Carbon Disclosure Project Report, Global Mining, 2010,
pp.4-5, 10, 14, http://www.commodities-now.com/component/
attachments/download/97.html; BSR, Adapting to Climate Change:
A Guide for the Mining Industry, p.4; DGA, Oxfam America, Calvert
Investments, and Ceres, Physical Risks from Climate Change, p.16;
KPMG, Expect the Unexpected, pp.114, 120

180 Gretchen Gavett, Tailings Dams: Where Mining Waste is Stored
Forever, July 30, 2012, PBS Frontline, http://www.pbs.org/wgbh/
pages/frontline/environment/alaska-gold/tailings-dams-where-
mining-waste-is-stored-forever/; In Focus with Alan Taylor, A Flood
of Red Sludge, One Year Later, The Atlantic, September 28, 2011,
http://www.theatlantic.com/infocus/2011/09/a-flood-of-red-
sludge-one-year-later/100158/

181 John P. Dunne et al, Reductions in labour capacity from heat stress
under climate warming, Nature Climate Change, February 24, 2013,
http://www.nature.com/nclimate/journal/vaop/ncurrent/full/
nclimate1827.html

52

182 BSR, Adapting to Climate Change: A Guide for the Mining Industry,
p.3; TEEB, The Economics of Ecosystems and Biodiversity in
Business and Enterprise, p.19

183 GEO-5, pp.14-15; KPMG, Expect the Unexpected, pp.116, 118

184 BSR, Adapting to Climate Change: A Guide for the Mining Industry,
p.5; Acclimatise, Building business resilience to inevitable climate
change: Carbon Disclosure Project Report, Global Mining, p.20

185 Carbon Tracker Initiative, Unburnable Carbon: Are the world’s
financial markets carrying a carbon bubble?, March 2012, http://
www.carbontracker.org/wp-content/uploads/downloads/2012/08/
Unburnable-Carbon-Fulll.pdf; Will Nichols, HSBC: BP, Shell, Statoil
at risk from ‘unburnable’ reserves, GreenBiz.com, January 30,
2013, http://www.greenbiz.com/news/2013/01/30/bp-shell-
statoli-risk-unburnable-reserves; Jeremy Lovell, Risks of U.S. coal
companies examined as Oxford starts study of stranded carbon
assets, ClimateWire, February 12, 2013, www.eenews.net/
climatewire/2013/02/12/archive/2; Rachel Alembakis, Assessing
fossil fuel value in an “unburnable carbon” world, The Sustainability
Report, April 12, 2013, http://www.thesustainabilityreport.com.au/
assessing-fossil-fuel-value-in-an-unburnable-carbon-world/3601/

186 KPMG, Expect the Unexpected, p.121; BSR, Adapting to Climate
Change: A Guide for the Energy and Utility Industry, p.4; BSR,
Adapting to Climate Change: A Guide for the Mining Industry, p.5;
Ernst & Young, Business risks facing mining and metals 2012-2013,
p.44

187 Elisabeth Behrmann, Climate Impact Prompts BHP to Cap Spending
on Energy-Coal Assets, Bloomberg, Dec. 3, 2012, http://www.
bloomberg.com/news/2012-12-03/climate-impact-prompts-bhp-
to-cap-spending-on-energy-coal-assets.html

188 UNEP, Are you a green leader?, pp.17, 20; Responsible Jewellery
Council, Principles and Code of Practices, December 2009, http://
www.responsiblejewellery.com/files/RIC_Prin_COP091.pdf

189 GEO-5, pp.19, 169

190 United Nations University, E-waste: Annual gold, silver ‘deposits’
in new high-tech goods worth $21B; less than 15% recovered,
Press Release, July 6, 2012, http://www.eurekalert.org/pub_
releases/2012-07/unu-eag062912.php

191 See Claudia Copeland, Congressional Research Service,
Mountaintop Mining: Background on Current Controversies, August
1, 2012, http://www.fas.org/sgp/crs/misc/RS21421.pdf; Ceres,
Murky Waters? Corporate Reporting on Water Risk, p.77

192 Katarzyna Klimasinska, European Fracking Bans Open Market
for U.S. Gas Exports, Bloomberg, May 23, 2012, http://www.
bloomberg.com/news/2012-05-23/european-fracking-bans-
open-market-for-u-s-gas-exports-1-.html; Wendell Roelf, S. Africa
lifts moratorium on shale gas exploration, Reuters, September
7, 2012, http://uk.reuters.com/article/2012/09/07/safrica-gas-
idUKL6E8K739020120907; Mary Esch, Shale rush unlikely in NY in
‘13, even if fracking OK’d, Associated Press, December 25, 2012,
http://www.the-leader.com/news/x1922382609/Shale-rush-
unlikely-in-NY-in-13-even-if-fracking-OKd

193 Keith Schaefer, Toreador’s Next Move: The ZaZa Merger and Eagle
Ford Play, Oil and Gas Investments Bulletin, December 14, 2011,
http://oilandgas-investments.com/2011/oil-stocks/why-its-texas-
tea-time-for-toreador-resources/; Ceres, The Ceres Aqua Gauge:
A Framework for 21st Century Water Risk Management, October
2011, p.16, http://www.ceres.org/resources/reports/aqua-gauge

194 UNEP-FI, Chief Liquidity Series, Water-related Materiality Briefings
for Financial Institutions, Issue 3: Extractives Sector, October 2012,
p.22, http://www.unepfi.org/fileadmin/documents/CLS3.pdf

195 Miranda and Sauer, WRI, Mine the Gap, p.5; Xstrata, Improving



fresh water efficiency is key for Collahuasi copper mine in a water-
scarce region of Chile’s Andean mountains, 2007, http://www.
xstrata.com/sustainability/casestudies/improving-fresh-water-
efficiency-is-key-for-collahuasi-copper-mine-in-a-water-scarce-
region-of-chile/

196 UNEP-FI, Chief Liquidity Series, Issue 3: Extractives Sector, p.25

197 KPMG, Expect the Unexpected, p.113; GEO-5, pp.267, 403

198 U.S. Energy Information Administration, International Energy
Outlook 2011, pp.43, 45

199 BSR, Adapting to Climate Change: A Guide for the Mining Industry,
p.5; Ernst & Young, Business risks facing mining and metals 2012-
2013, p.44; Rebecca Lines-Kelly, States move to protect agricultural
land for food production, Agriculture Today, New South Wales
Department of Primary Industries, July 2011, http://www.dpi.nsw.
gov.au/archive/agriculture-today-stories/july-2011/states-move-to-
protect-agricultural-land-for-food-production

200 GEO-5, p.182; UNEP, ‘Minamata’ Convention Agreed by Nations,
Global Mercury Agreement to Lift Health Threats from Lives of
Millions World-Wide, Press Release, January 19, 2013, http://www.
unep.org/hazardoussubstances/Portals/9/Mercury/Documents/
INC5/press_release_mercury_Jan_19_2013.pdf

201 Michael Riley and Greg Griffin, Fighting back, Denver Post,
December 13, 2004, http://www.denverpost.com/ci_0002594109

202 Ceres, Murky Waters? Corporate Reporting on Water Risk,
p.76; Trout Unlimited, Save Bristol Bay website, http://www.
savebristolbay.org/

203 KPMG, Expect the Unexpected, p.114; David Richards, Rio Tinto,
Mining, in Business Industry Sector Perspectives on the Findings
of the Millennium Ecosystem Assessment, 2006, p.7, http://www.
millenniumassessment.org/documents/document.706.aspx.pdf

204 BSR, Adapting to Climate Change: A Guide for the Mining Industry,
pp.1,4

205 America’s falling carbon-dioxide emissions: Some fracking good
news, The Economist, May 25, 2012, http://www.economist.com/
blogs/schumpeter/2012/05/americas-falling-carbon-dioxide-
emissions; Meleah Geertsma, Oil and Gas Industry Among
America’s Top Climate Polluters, Industry Study Confirms, NRDC
Switchboard, June 6, 2012, http://switchboard.nrdc.org/blogs/
mgeertsma/oil_and_gas_industry_among_ame.html; David
Roberts, Citigroup: Renewables will triumph and natural gas will
help, Grist, April 1, 2013, http://grist.org/climate-energy/citigroup-
renewables-will-triumph-and-natural-gas-will-help/; Barbara Lewis
and Henning Gloystein, Mining methods undermine natural gas as
greenest fuel, Reuters, July 20, 2011, http://www.mnn.com/earth-
matters/energy/stories/mining-methods-undermine-natural-gas-
as-greenest-fuel

206 Ceres, Climate Risk Disclosure by Insurers: Evaluating Insurer
Responses to the NAIC Climate Disclosure Survey, Sept. 2011,
p.4, http://www.ceres.org/resources/reports/naic-climate-
disclosure/view; Ceres and EDF, Climate Risk Disclosure in SEC
Filings: An Analysis of 10-K Reporting by Oil and Gas, Insurance,
Coal, Transportation and Electric Power Companies, June 2009,
p. 30, http://www.ceres.org/resources/reports/climate-risk-
disclosure-2009/view; DGA, Oxfam America, Calvert Investments,
and Ceres, Physical Risks from Climate Change, p.14; Tom Wilbanks
et al., Industry, settlement and society, in IPCC Working Group II,
Climate Change 2007: Impacts, Adaptation and Vulnerability, p.369

207 GEO-5, pp.107-108

208 Insurance Council of Australia, General Insurance Claims
Response: 2010/11 QLD Floods and Cyclone, Update Jan. 25,
2012, http://www.insurancecouncil.com.au/media/48053/ica%20

Sk

january2012%20qld%20update.pdf; Munich Re, Munich Re posts
profit of over €2.4bn for 2010 and raises dividend to €6.25, Press
Release, Feb. 3, 2011, http://www.munichre.com/en/media_
relations/press_releases/2011/2011_02_03_press_release.aspx

209 Ceres, Climate Risk Disclosure by Insurers: Evaluating Insurer
Responses to the NAIC Climate Disclosure Survey, pp.5-6

210 Tom Wilbanks et al., Industry, settlement and society, in IPCC
Working Group Il, Climate Change 2007: Impacts, Adaptation and
Vulnerability, p.380

211 UNEP, Towards a Green Economy, p.589; UNEP FI, CEO Briefing:
Demystifying Materiality: Hardwiring biodiversity and ecosystem
services into finance, October 2010, pp.2-3, http://www.unepfi.
org/fileadmin/documents/CEQO_DemystifyingMateriality.pdf

212 UNEP Finance Initiative and Sustainable Business Institute,
Advancing adaptation through climate information services: Results
of a global survey on the information requirements of the financial
sector, January 2011, p.17, http://www.unepfi.org/fileadmin/
documents/advancing_adaptation.pdf

213 UNEP FI, CEO Briefing: Demystifying Materiality: Hardwiring
biodiversity and ecosystem services into finance, p.17

214 International Finance Corporation, Performance Standard 6:
Biodiversity Conservation and Sustainable Management of
Living Natural Resources, January 1, 2012, http://www1.ifc.org/
wps/wcm/connect/bff0a28049a790d6b835faa8c6a8312a/PS6_
English_2012.pdf?MOD=AJPERES

215 Ceres, The Ceres Aqua Gauge, pp.18-19; Equator Principles,
Frequently Asked Questions on the Equator Principles (EP Ill)
Update, http://www.equator-principles.com/resources/EPIII_
FAQs.pdf

216 UNEP, Are you a green leader?, p.91; UNEP FI, Chief Liquidity Series,
Water-related Materiality Briefings for Financial Institutions, Issue
3: Extractives Sector, pp.14, 28; UNEP Fl, Chief Liquidity Series,
Water-related Materiality Briefings for Financial Institutions, Issue
1: Agribusiness, October 2009, pp.13-14, http://www.unepfi.org/
fileadmin/documents/chief_liquidityl_01.pdf

217 UNEP FI, CEO Briefing: Demystifying Materiality: Hardwiring
biodiversity and ecosystem services into finance, pp.5-6; UNEP FI,
Universal Ownership: Why environmental externalities matter to
institutional investors, 2011, http://www.unepfi.org/fileadmin/
documents/universal_ownership_full.pdf; Ceres, Climate Risk
Disclosure by Insurers: Evaluating Insurer Responses to the NAIC
Climate Disclosure Survey, pp.7-8

218 UNEP FI, E-RISC: Environmental Risk Integration in Sovereign Credit
Analysis, November 2012, p.3, http://www.unepfi.org/fileadmin/
documents/ERISC_Phase_1.pdf

219 Tiffany Finley and Ryan Schuchard, BSR, Adapting to Climate
Change: A Guide for the Financial Services Industry, September
12, 2011, pp.1-2, http://www.bsr.org/en/our-insights/report-view/
adapting-to-climate-change-a-guide-for-the-financial-services-
industry; Nina Mehta and Nikolaj Gammeltoft, U.S. Stock Trading
Canceled as New York Girds for Storm, Bloomberg News, October
29, 2012, http://www.businessweek.com/news/2012-10-28/
nymex-to-close-floor-for-sandy-as-nyse-nasdag-see-normal-open

220 UNEP, Towards a Green Economy, pp.589, 591, 594; World Business
Council for Sustainable Development, Vision 2050: The new agenda
for business, p.58; Tiffany Finley and Ryan Schuchard, BSR, Adapting
to Climate Change: A Guide for the Financial Services Industry, p.6;
Climate Policy Initiative, Risk Gaps: Policy Risk Instruments, January
2013, http://climatepolicyinitiative.org/venice/files/2013/01/Risk-
Gaps-Policy-Risk-Instruments.pdf

221 UNEP, Are you a green leader?, p.92

53



GEO-5 iR

222 UNEP, Towards a Green Economy, p.596; UNEP FI, Responsible
Property Management: What the leaders are doing, 2nd edition,
2012, http://www.unepfi.org/fileadmin/documents/Responsible_
Property_Investment_2.pdf

223 JPMorgan, Watching water, p.5

224 Lloyd’s, Global Water Scarcity, p.14

225 Carbon Tracker Initiative, Unburnable Carbon: Are the world’s
financial markets carrying a carbon bubble?, March 2012; Will
Nichols, HSBC: BP, Shell, Statoil at risk from ‘unburnable’ reserves,
GreenBiz.com, January 30, 2013; Jeremy Lovell, Risks of U.S. coal
companies examined as Oxford starts study of stranded carbon
assets, ClimateWire, February 12, 2013; Rachel Alembakis,
Assessing fossil fuel value in an “unburnable carbon” world, The
Sustainability Report, April 12, 2013

226 Tom Wilbanks et al., Industry, settlement and society, in IPCC
Working Group Il, Climate Change 2007: Impacts, Adaptation
and Vulnerability, p.369; Tiffany Finley and Ryan Schuchard, BSR,
Adapting to Climate Change: A Guide for the Financial Services
Industry, p.3

227 See, e.g., Trevor Maynard, Climate Change: Impacts on Insurers and
How They Can Help with Adaptation and Mitigation, The Geneva
Papers on Risk and Insurance - Issues and Practice 33, 140-146,
Jan. 2008, http://www.palgrave-journals.com/gpp/journal/v33/
n1/full/2510154a.html; UNEP, Towards a Green Economy, p.609;
Bryant Rousseau, Climate Change & Insurance: Existential Threat —
or Extraordinary Opportunity?, Property Casualty 360°, February 5,
2013, http://www.propertycasualty360.com/2013/02/05/climate-
change-insurance-existential-threator-ex?sf9314267=1

228 UNEP Fl, The Global State of Sustainable Insurance, October 2009,
p.14, http://www.unepfi.org/fileadmin/documents/global-state-of-
sustainable-insurance_01.pdf

229 Swiss Re, Swiss Re partners with Oxfam America and the World
Food Programme to insure poor rural communities against climate
risks, Press Release, June 10, 2011, http://www.swissre.com/media/
news_releases/pr_20110610_oxfam.html; World Food Programme,
Swiss Re joins WFP and Oxfam America in the R4 Initiative, June 10,
2011, http://www.wfp.org/stories/swiss-re-joins-wfp-and-oxfam-
america-r4-initiative; Lisa Jones Christensen, Case study: Swiss Re
and Oxfam, Financial Times, Oct. 31, 2011, http://www.ft.com/
intl/cms/s/0/8a4b33b0-f41f-11e0-8694-00144feab49a.html; DGA,
Oxfam America, Calvert Investments, and Ceres, Physical Risks from
Climate Change, p.14; GEO-5, p.298

230 Lawrence Berkeley National Laboratory, Berkeley Lab Research
Finds the Insurance Industry Paying Increasing Attention to Climate
Change, Press Release, December 13, 2012, http://newscenter.
Ibl.gov/news-releases/2012/12/13/insurance-industry-paying-
increasing-attention-to-climate-change/

231 JPMorgan, Watching water, p.15

232 UNEP, Towards a Green Economy, p.614; Investor Network on
Climate Risk, Shareholder Resolutions webpage, visited January
7, 2013, http://www.ceres.org/incr/engagement/corporate-
dialogues/shareholder-resolutions; Ceres, The Ceres Aqua Gauge,
p.18; UNEP FI, Chief Liquidity Series, Water-related Materiality
Briefings for Financial Institutions, Issue 3: Extractives Sector, p.18;
JPMorgan, Watching water, p.5; Acclimatise, Henderson Global
Investors, et al, Managing the Unavoidable: investment implications
of a changing climate, November 2009, p.5, http://www.uss.co.uk/
Documents/Managing%20the%20Unavoidable%20-Investment%20
implications%200f%20a%20changing%20climate%20Nov%202009.
pdf

233 UNEP, Towards a Green Economy, pp.595, 597; UNEP, Are you

54

a green leader?, p.92; TEEB, The Economics of Ecosystems and
Biodiversity in Business and Enterprise, p.59

234 UNEP, Towards a Green Economy, pp. 589, 615; UNEP, UNEP FI
Guide to Banking & Sustainability, October 2011, p.13, http://www.
unepfi.org/fileadmin/documents/guide_banking_statements.
pdf; UNEP FI, CEO Briefing: Demystifying Materiality: Hardwiring
biodiversity and ecosystem services into finance, pp.2-3

235 UNEP, KPMG, Global Reporting Initiative, and Unit for Corporate
Governance in Africa, Carrots and Sticks: Promoting Transparency
and Sustainability, 2010, http://www.unep.fr/shared/publications/
pdf/WEBx0161xPA-Carrots%20&%20Sticks%20I1.pdf; Initiative for
Responsible Investment, Harvard University, Global CSR Disclosure
Requirements website, http://hausercenter.org/iri/about/global-
csr-disclosure-requirements

236 UNEP FI, Chief Liquidity Series, Water-related Materiality Briefings
for Financial Institutions, Issue 3: Extractives Sector, p.22

237 UNEP, Towards a Green Economy, p.603; UNEP, Are you a green
leader?, pp.91, 94; UNEP FI, CEO Briefing: Demystifying Materiality:
Hardwiring biodiversity and ecosystem services into finance, p.17

238 Tiffany Finley and Ryan Schuchard, BSR, Adapting to Climate
Change: A Guide for the Financial Services Industry, p.3

239 GEO-5, p.201; William Easterling et al., Food, fibre and forest
products, in IPCC Working Group I, Climate Change 2007: Impacts,
Adaptation and Vulnerability, 2007, p.275, http://www.ipcc-wg2.
gov/AR4/website/05.pdf; Rachel Hauser et al, The Effects of Climate
Change on U.S. Ecosystems, Nov. 2009, USDA, pp.7, 19, http://www.
usda.gov/img/content/EffectsofClimateChangeonUSEcosystem.pdf;
Gerald C. Nelson et al, Climate Change: Impact on Agriculture and
Costs of Adaptation, International Food Policy Research Institute,
Oct. 2009, http://www.ifpri.org/sites/default/files/publications/
pr21.pdf; KPMG, Expect the Unexpected, pp.100-101; NOAA’s
National Climatic Data Center Sectoral Engagement Fact Sheet:
AGRICULTURE, June 2010, http://www.ncdc.noaa.gov/sites/
default/files/attachments/%3Cem%3EEdit%20Basic%20page%3C/
em%3E%20Sectoral%20%26amp%3B%20Regional/Agriculture_
Low%20Rez.pdf; WRI and HSBC, Weeding Risk: Financial Impacts
of Climate Change and Water Scarcity on Asia’s Food and Beverage
Sector, 2010, pp.12-13, http://pdf.wri.org/weeding_risk_asia.pdf;
Joyce Wong and Ryan Schuchard, BSR, Adapting to Climate Change:
A Guide for Food, Beverage and Agriculture Companies, 2011,
p.1, http://www.bsr.org/en/our-insights/report-view/adapting-to-
climate-change-a-guide-for-food-beverage-and-agriculture-compan

240 GEO-5, pp.43-44, 49

241 TEEB, The Economics of Ecosystems and Biodiversity in Business and
Enterprise, pp.42-43; UNEP, UNEP Emerging Issues: Global Honey
Bee Colony Disorder and Other Threats to Insect Pollinators, 2010,
http://www.unep.org/dewa/Portals/67/pdf/Global_Bee_Colony_
Disorder_and_Threats_insect_pollinators.pdf; Lucas A. Garibaldi
et al., Pollinator shortage and global crop yield, Communicative &
Integrative Biology, 2009 Jan-Feb, 2(1): 37-39, http://www.ncbi.
nlm.nih.gov/pmc/articles/PMC2649299/; Nikolaj Nielsen, EU wants
partial ban on bee-killing pesticides, EU Observer, February 1, 2013,
http://euobserver.com/environment/118921

242 Joyce Wong and Ryan Schuchard, BSR, Adapting to Climate Change:
A Guide for Food, Beverage and Agriculture Companies, p.1; Ceres,
The Ceres Aqua Gauge, p.16; Ceres, Murky Waters? Corporate
Reporting on Water Risk, p.43; KPMG, Expect the Unexpected,
pp.84-85; WRI and HSBC, Weeding Risk: Financial Impacts of
Climate Change and Water Scarcity on Asia’s Food and Beverage
Sector, pp.4-6; JPMorgan, Watching water, p.48

243 WRI and HSBC, Weeding Risk: Financial Impacts of Climate Change



and Water Scarcity on Asia’s Food and Beverage Sector, pp.6, 47-54

244 Jeff Wilson and Elizabeth Campbell, Drought No Obstacle to Record
Income for U.S. Farms, Bloomberg, Nov. 21, 2012, http://www.
bloomberg.com/news/2012-11-21/drought-no-obstacle-to-record-
income-for-u-s-farms-comm.html; Gregory Meyer, Pork and chicken
set to join luxury list, Financial Times, July 25, 2012, http://www.
ft.com/intl/cms/s/2/3f361fe2-d674-11e1-ba60-00144feabdcO.
html#axzz2QkDccttf

245 DGA, Oxfam America, Calvert Investments, and Ceres, Physical
Risks from Climate Change, p.8; Shardul Agrawala et al, Private
Sector Engagement in Adaptation to Climate Change: Approaches
to Managing Climate Risks, OECD Environment Working Papers, No.
39, 2011, p.37, http://www.oecd-ilibrary.org/environment/private-
sector-engagement-in-adaptation-to-climate-change-approaches-
to-managing-climate-risks_5kg221jkflg7-en; BSR, Adapting to
Climate Change: A Guide for Food, Beverage and Agriculture
Companies, p.5

246 Lee Hannah et al, Climate change, wine, and conservation,
Proceedings of the National Academy of Sciences of the United
States of America (PNAS), 10.1073/pnas.1210127110, April 8, 2013,
http://www.pnas.org/content/early/2013/04/03/1210127110;
Marie Doezema, Climate change threatens French wine,
GlobalPost, January 1, 2013, http://www.globalpost.com/dispatch/
news/regions/europe/france/121228/climate-change-france-wine-
winemaking-global-warming; Jamie Goode, Viticulture: Fruity
with a hint of drought, Nature, 492, 351-353, December 20, 2012,
http://www.nature.com/nature/journal/v492/n7429/full/492351a.
html; Ceres, Murky Waters? Corporate Reporting on Water Risk,
p.43

247 GEO-5, p.77

248 Alan Bjerga, Corn Belt Shifts North With Climate as Kansas Crop
Dies, Bloomberg, October 15, 2012, http://www.bloomberg.com/
news/2012-10-15/corn-belt-shifts-north-with-climate-as-kansas-
crop-dies.html

249 BSR, Adapting to Climate Change: A Guide for Food, Beverage and
Agriculture Companies, p.3; WRI and HSBC, Weeding Risk: Financial
Impacts of Climate Change and Water Scarcity on Asia’s Food and
Beverage Sector, p.38

250 JPMorgan, Watching water, pp.12-13

251 GEO-5, p.14; UNEP, Towards a Green Economy, p.46; KPMG, Expect
the Unexpected, pp.85-86, 103-104; WRI and HSBC, Weeding Risk:
Financial Impacts of Climate Change and Water Scarcity on Asia’s
Food and Beverage Sector, p.15

252 John P. Dunne et al, Reductions in labour capacity from heat stress
under climate warming, Nature Climate Change, February 24, 2013

253 JPMorgan, Watching water, p.47

254 GEO-5, pp.103-104; UNEP, Towards a Green Economy, p.46

255 GEO-5, p.125

256 GEO-5, p.9

257 Ceres, Murky Waters? Corporate Reporting on Water Risk, pp.43-
44; BSR, Adapting to Climate Change: A Guide for Food, Beverage
and Agriculture Companies, p.3; KPMG, Expect the Unexpected,
pp.82, 84, 101-102; JPMorgan, Watching water, pp.12, 17; WRI
and HSBC, Weeding Risk: Financial Impacts of Climate Change and
Water Scarcity on Asia’s Food and Beverage Sector, pp.5-6, 16, 22,
24-25, 46

258 GEO-5, p.66

259 UNEP, Are you a green leader?, p.32; Foresight, The Future of
Food and Farming, Final Project Report, The Government Office
for Science, London, 2011, p.15, http://www.bis.gov.uk/assets/
foresight/docs/food-and-farming/11-546-future-of-food-and-

Sk

farming-report.pdf

260 GEO-5, pp.69, 81, 442; HSBC, Agriculture: Double trouble: How
climate change could disrupt global agriculture, 12 Dec 2011, p.4,
https://www.research.hsbc.com/midas/Res/RDV?p=pdfi&key=tC
6aViwlg)&n=308859.PDF; Jeff Tollefson, The Global Farm, Nature,
Vol. 466, July 29, 2010, pp.554-556, http://soil4234.okstate.edu/
Articles/Nature%20Series/NATURE2010GLOBALFARM.pdf

261 Natasha Gilbert, Organic farming is rarely enough, Nature, April
25, 2012, http://www.nature.com/news/organic-farming-is-rarely-
enough-1.10519

262 GEO-5, pp.120, 142-143; UNEP, Towards a Green Economy, pp.84,
87, 90-91; Secretariat of the Convention on Biological Diversity,
Scientific Synthesis of the Impacts of Ocean Acidification on Marine
Biodiversity, Technical Series No. 46, 2009, http://www.cbd.int/
doc/publications/cbd-ts-46-en.pdf; Martin Parry et al, IPCC Working
Group Il, Technical Summary, Climate Change 2007: Impacts,
Adaptation and Vulnerability, 2007, p.38, http://www.ipcc.ch/pdf/
assessment-report/ar4/wg2/ar4-wg2-ts.pdf

263 UNEP, Global Chemicals Outlook: Synthesis Report for Decision-
Makers, p.20; UNEP Caribbean Environment Programme,
Sedimentation and Erosion webpage, visited February 6, 2013,
http://www.cep.unep.org/publications-and-resources/marine-and-
coastal-issues-links/sedimentation-and-erosion

264 TEEB, The Economics of Ecosystems and Biodiversity in Business
and Enterprise, p.53

265 GEO-5, pp.8, 19, 81-82, 150; TEEB, The Economics of Ecosystems
and Biodiversity in Business and Enterprise, p.42; SustainAbility,
Appetite for Change, 2011, p.7, http://www.sustainability.com/
library/appetite-for-change#.UMDUQHeo0aY

266 GEO-5, pp.81-82

267 UNEP, Are you a green leader?, p.32; TEEB, The Economics of
Ecosystems and Biodiversity in Business and Enterprise, pp.59, 164,
169

268 GEO-5, p.156; UNEP, Towards a Green Economy, p.49

269 KPMG, Expect the Unexpected, p.82; BSR, Adapting to Climate
Change: A Guide for Food, Beverage and Agriculture Companies, p.3

270 Ceres, Murky Waters? Corporate Reporting on Water Risk, p.44

271 GEO-5, pp.23,111-12, 304

272 KPMG, Expect the Unexpected, p.100; HSBC, Agriculture: Double
trouble: How climate change could disrupt global agriculture,
pp.3, 5; WRI and HSBC, Weeding Risk: Financial Impacts of Climate
Change and Water Scarcity on Asia’s Food and Beverage Sector, p.40;
Roundtable on Sustainable Palm Oil, http://www.rspo.org/

273 GEO-5, pp.25, 26, 66, 82-85

274 UNEP, Towards a Green Economy, p.91

275 GEO-5, pp.381, 406; JPMorgan, Watching water, p.18

276 GEO-5, p.272; Murray-Darling Basin Authority, Basin Plan website,
http://www.mdba.gov.au/basin-plan

277 Ceres, Murky Waters? Corporate Reporting on Water Risk, pp.44,
63-64

278 GEO-5, p.23; Ceres, Murky Waters? Corporate Reporting on Water
Risk, p.64

279 GEO-5, p.23

280 Ceres, The Ceres Aqua Gauge, pp.28-29, 32, 36; KPMG, Expect the
Unexpected, p.99; JPMorgan, Watching water, p.18; UNEP FI, Chief
Liquidity Series, Water-related Materiality Briefings for Financial
Institutions, Issue 1: Agribusiness, pp.15-16

281 UNEP, Are you a green leader?, p.32

282 GEO-5, p.150; International Assessment of Agricultural Knowledge,
Science and Technology for Development (IAASTD), Agriculture at
a Crossroads: Synthesis Report, 2009, pp.40-45, 55, http://www.

55



GEO-5 iR

unep.org/dewa/agassessment/reports/IAASTD/EN/Agriculture%20
at%20a%20Crossroads_Synthesis%20Report%20%28English%29.
pdf; Annika Ahtonen et al, The climate is changing — is Europe
ready? Building a common approach to adaptation, European Policy
Centre, Issue Paper No.70, September 2012, p.22, http://www.epc.
eu/documents/uploads/pub_2945_climate_change_adaptation.
pdf

283 KPMG, Expect the Unexpected, p.82; WRI and HSBC, Weeding Risk:
Financial Impacts of Climate Change and Water Scarcity on Asia’s
Food and Beverage Sector, pp.5, 6, 23-24

284 Umair Irfan, Hurricane Sandy may have long-term impacts on public
health, ClimateWire, November 6, 2012, http://www.eenews.net/
climatewire/2012/11/06/2; World Health Organization and World
Meteorological Organization, Atlas of Health and Climate, 2012,
pp.4, 26, 28 http://www.who.int/globalchange/publications/atlas/
report/en/index.html

285 Green Guide for Health Care fact sheet, Feb 2010, http://www.
gghc.org/documents/misc/GGHC_FactSheet_Feb2010_R6_
HighResCrops.pdf; Green Trends in Healthcare: What’s in Your
Hospital?, Executive Healthcare Management magazine, Issue
5, August 2008, http://www.executivehm.com/article/Green-
Trends-in-Healthcare-Whats-in-Your-Hospital/; Jeanette Augustson,
M.A., and Carl Patow, M.D., M.P.H., F.A.C.S., Health Care and
the Environment: Local Champions, Global Impact, Minnesota
Medicine, April 2011, http://www.minnesotamedicine.com/
tabid/3729/Default.aspx

286 KPMG, Trends, risks and opportunities in healthcare webpage, June
28, 2012, http://www.kpmg.com/global/en/issuesandinsights/
articlespublications/care-in-a-changing-world/pages/trends-
risks-opportunities.aspx; The University of Chicago Medicine,
Health care accounts for eight percent of U.S. carbon footprint,
Press Release, November 10, 2009, http://www.uchospitals.edu/
news/2009/20091110-footprint.html

287 KPMG, Trends, risks and opportunities in healthcare webpage;
Kristina Donnelly et al., Valuing Water: A Globally Sustainable
Approach for the Pharmaceutical Industry, University of
Michigan School of Natural Resources and Environment masters
project, 2008, p.5, http://deepblue.lib.umich.edu/bitstream/
handle/2027.42/58622/merk masters project.pdf; Christina
Galitsky et al, Lawrence Berkeley National Laboratory, Energy
Efficiency Improvement and Cost Savings Opportunities for the
Pharmaceutical Industry, LBNL-57260, September 2005, http://
www.energystar.gov/ia/business/industry/LBNL-57260.pdf

288 UNEP, Are you a green leader?, pp.71-72; KPMG Sustainability
and the Natural Value Initiative, Biodiversity and ecosystem
services: Risk and opportunity analysis within the pharmaceutical
sector, May 2011, pp.2, 7-9, 13, http://www.robeco.com/images/
biodiversity-and-ecosystem-services-report07-2011.pdf; European
Commission, Science for Environment Policy, Thematic Issue 36:
Biodiversity, Agriculture and Health, January 23, 2013, Nature
provides treasure trove of medical inspiration, http://ec.europa.eu/
environment/integration/research/newsalert/pdf/36sil.pdf, and
Species extinction is a disaster for human health, http://ec.europa.
eu/environment/integration/research/newsalert/pdf/36si3.pdf

289 GlaxoSmithKline, Accenture, and Smith School of Enterprise and
the Environment, University of Oxford, Climate Change and Health:
Framing the Issue, June 2011, p.30, http://nstore.accenture.
com/acn_com/PDF/Accenture_Climate_Change_and_Health.pdf;
KPMG Sustainability and the Natural Value Initiative, Biodiversity
and ecosystem services: Risk and opportunity analysis within the
pharmaceutical sector, May 2011, pp.2, 7-9, http://www.robeco.

56

com/images/biodiversity-and-ecosystem-services-report07-2011.
pdf

290 KPMG, Trends, risks and opportunities in healthcare webpage

291 John Llewellyn, Lehman Brothers, The Business of Climate Change:
Challenges and Opportunities, February 2007, p.89, http://
www.cs.bc.edu/~muller/teaching/cs021/lib/ClimateChange.pdf;
GlaxoSmithKline, Accenture, and Smith School of Enterprise and
the Environment, University of Oxford, Climate Change and Health:
Framing the Issue, pp.6, 29

292 GEO-5, p.46; Stephen S. Lim et al, A comparative risk assessment
of burden of disease and injury attributable to 67 risk factors
and risk factor clusters in 21 regions, 1990-2010: a systematic
analysis for the Global Burden of Disease Study 2010, The Lancet,
vol. 380, p.2238, December 2012, http://www.einstein.yu.edu/
uploadedFiles/Centers/globalhealth/Burden%200f%20disease%20
article.pdf

293 GEO-5, pp.48-49

294 GEO-5, pp.51-52

295 GEO-5, pp.54, 56

296 Blacksmith Institute and Green Cross Switzerland, The World’s
Worst Pollution Problems: Assessing Health Risks at Hazardous
Waste Sites, 2012, pp.4-6, http://www.worstpolluted.org/files/
FileUpload/files/WWPP_2012.pdf

297 UNEP, Global Chemicals Outlook: Synthesis Report for Decision-
Makers, pp.20, 29

298 GEO-5, pp.116-117; NOAA’s National Climatic Data Center Sectoral
Engagement Fact Sheet: HEALTH, June 2010, http://www.ncdc.
noaa.gov/sites/default/files/attachments/Health_Low%20Res.pdf;
World Health Organization and World Meteorological Organization,
Atlas of Health and Climate, pp.4, 7; GlaxoSmithKline, Accenture,
and Smith School of Enterprise and the Environment, University of
Oxford, Climate Change and Health: Framing the Issue, pp.12, 16,
18

299 GlaxoSmithKline, Accenture, and Smith School of Enterprise and
the Environment, University of Oxford, Climate Change and Health:
Framing the Issue, pp.7, 32; Elvira Thissen, SustainAbility, Climate
Change and Global Health: The Role for Business, SustainAbility
Issue Brief, January 2011, p.3, http://www.sustainability.com/
library/issue-brief-climate-change-and-global-health#.UMjw-
XfQudl

300 Elvira Thissen, SustainAbility, Climate Change and Global Health:
The Role for Business, p.2

301 World Health Organization and World Meteorological Organization,
Atlas of Health and Climate, pp.4, 25; GlaxoSmithKline, Accenture,
and Smith School of Enterprise and the Environment, University of
Oxford, Climate Change and Health: Framing the Issue, p.12

302 GlaxoSmithKline, Accenture, and Smith School of Enterprise and
the Environment, University of Oxford, Climate Change and Health:
Framing the Issue, p.13

303 Elvira Thissen, SustainAbility, Climate Change and Global Health:
The Role for Business, p.3; German Federal Ministry for Economic
Cooperation and Development (BMZ), Bringing Medicines to Low-
income Markets, January 2012, pp.32-33, http://www?2.gtz.de/
dokumente/bib-2012/giz2012-0025en-medicines-low-income-
markets.pdf

304 GEO-5, pp.146-147

305 UNEP, Are you a green leader?, pp.71-72

306 John Llewellyn, Lehman Brothers, The Business of Climate Change:
Challenges and Opportunities, p.89

307 John Llewellyn, Lehman Brothers, The Business of Climate Change:
Challenges and Opportunities, p.89



308 GEO-5, pp.182, 428

309 See Stephen Smith, Hospital projects may need green seal, Boston
Globe, June 12, 2008, http://www.boston.com/news/local/
articles/2008/06/12/hospital_projects_may_need_green_seal/

310 Advisen, Emerging Environmental Risks in the Healthcare Industry,
February 2012, pp.3, 11, http://corner.advisen.com/pdf_files/
Emerging_Environment_Risks_in_the_Healthcare_Industry.pdf

311 UNDP and GEF, Global Healthcare Waste Project, Medical Waste
Incineration webpage, http://gefmedwaste.org/section.php?id=33,
visited February 7, 2013; Health Care Without Harm, Waste
Management: The Issue webpage, http://www.noharm.org/us_
canada/issues/waste/

312 Johnson & Johnson, The Growing Importance of More Sustainable
Products in the Global Health Care Industry, 2012, pp.6, 10, 18,
http://www.jnj.com/wps/wcm/connect/ef4195004ccal3b8b08
3bbe78bb7138c/INJ-Sustainable-Products-White-Paper-092512.
pdf?MOD=AJPERES

313 Advisen, Emerging Environmental Risks in the Healthcare Industry,
pp.12, 15

314 KPMG Sustainability and the Natural Value Initiative, Biodiversity
and ecosystem services: Risk and opportunity analysis within the
pharmaceutical sector, pp.8-9, 11, 13

315 KPMG, Expect the Unexpected, pp.123, 125; GeSl and the Boston
Consulting Group, SMARTer 2020: The Role of ICT in Driving a
Sustainable Future, December 2012, pp.11, 21-22, http://gesi.
org/portfolio/project/71; The Climate Group and GeSl, SMART
2020: Enabling the low carbon economy in the information
age, 2008, pp.17-18, 21 http://www.smart2020.org/_assets/
files/02_Smart2020Report.pdf; National Renewable Energy
Laboratory and Federal Energy Management Program, Best
Practices Guide for Energy-Efficient Data Center Design, revised
March 2011, p.1, http://www1l.eere.energy.gov/femp/pdfs/
eedatacenterbestpractices.pdf

316 JPMorgan, Watching water, p.39; Joyce Wong and Ryan Schuchard,
BSR, Adapting to Climate Change: A Guide for the ICT Industry,
March 2011, p.3, http://www.bsr.org/reports/BSR_Climate_
Change_Adaptation_ICT.pdf

317 KPMG, Expect the Unexpected, p.126; JPMorgan, Watching water,
pp.13-14, 38-39; Ceres, Murky Waters? Corporate Reporting
on Water Risk, pp.89-90; OECD, Greener and Smarter: ICTs, The
Environment and Climate Change, September 2010, p.18, http://
www.oecd.org/site/stitff/45983022.pdf; Joyce Wong and Ryan
Schuchard, BSR, Adapting to Climate Change: A Guide for the ICT
Industry, p.3

318 OECD, Greener and Smarter, p.18; Joyce Wong and Ryan Schuchard,
BSR, Adapting to Climate Change: A Guide for the ICT Industry, p.3

319 Joyce Wong and Ryan Schuchard, BSR, Adapting to Climate Change:
A Guide for the ICT Industry, p.3

320 See, e.g., Larry Dignan, Hardware makers slog through hard
disk drive shortages, ZDNet, Feb 3, 2012, http://www.zdnet.
com/blog/btl/hardware-makers-slog-through-hard-disk-drive-
shortages/68615

321 Joyce Wong and Ryan Schuchard, BSR, Adapting to Climate Change:
A Guide for the ICT Industry, pp.5-6

322 Anne C. Mulkern, Rising San Francisco Bay threatens the Silicon
Valley high-tech mecca, ClimateWire, December 20, 2012, http://
www.eenews.net/climatewire/2012/12/20/

323 KPMG, Expect the Unexpected, pp.123, 125-126

324 GEO-5, p.476; GeSl and the Boston Consulting Group, SMARTer
2020, pp.9-10, 29, 31-50, 202-205; The Climate Group and GeSl,
SMART 2020, pp.7, 9, 14, 32-50; Charles Fishman, Why GE, Coca-

Sk

Cola, and IBM Are Getting Into The Water Business, Fast Company,
April 11, 2011, http://www.fastcompany.com/1739772/why-ge-
coca-cola-and-ibm-are-getting-water-business; KPMG, Expect
the Unexpected, p.125; World Business Council for Sustainable
Development, Vision 2050: The new agenda for business, pp.43-
44; OECD, Greener and Smarter, pp.29-35; Joyce Wong and Ryan
Schuchard, BSR, Adapting to Climate Change: A Guide for the ICT
Industry, p.2

325 KPMG, Expect the Unexpected, p.124; The Climate Group and GeSl,
SMART 2020, pp.10, 29-30; GeSl and the Boston Consulting Group,
SMARTer 2020, p.29

326 GEO-5, p.476; GeSl and the Boston Consulting Group, SMARTer
2020, p.10; OECD, Greener and Smarter, pp.10, 38; Joyce Wong
and Ryan Schuchard, BSR, Adapting to Climate Change: A Guide for
the ICT Industry, pp.1-2; Centro de Operagdes Prefeitura do Rio de
Janeiro, http://centrodeoperacoes.rio.gov.br/

327 The Climate Group and GeSI, SMART 2020, p.27; KPMG, Expect the
Unexpected, p.125; OECD, Greener and Smarter, pp.15,19-20

328 See, e.g., U.S. Environmental Protection Agency, PFC Reduction/
Climate Partnership for the Semiconductor Industry website,
last updated March 26, 2010, http://www.epa.gov/highgwp/
semiconductor-pfc/index.html; Dr. Winfried Schwarz et al.,
Preparatory study for a review of Regulation (EC) No 842/2006 on
certain fluorinated greenhouse gases, prepared for the European
Commission, September 2011, http://ec.europa.eu/clima/policies/
f-gas/docs/2011_study_en.pdf; Sébastien Raoux, Transcarbon
International, Perfluorocompounds Emissions Reduction in
the Semiconductor and Silicon Industries, presentation at the
International Symposium on Near-Term Solutions for Climate
Change Mitigation in California, March 5-7, 2007, http://www.arb.
ca.gov/cc/symposium/030507symp/docs/16sraoux.pdf

329 GEO-5, pp.169, 184, 404; KPMG, Expect the Unexpected, p.126;
OECD, Greener and Smarter, pp.15, 27; U.S.-Brazil Joint Initiative on
Urban Sustainability, Brazilian National Solid Waste Policy, http://
www.epa.gov/jius/policy/brazil/brazilian_national_solid_waste_
policy.html

330 Ceres, Murky Waters? Corporate Reporting on Water Risk, pp.89-90

331 The Climate Group and GeSl, SMART 2020, p.43; GeSl and the
Boston Consulting Group, SMARTer 2020, p.11

332 GEO-5, p.24; OECD, Greener and Smarter, p.18

333 GEO-5, p.24

334 KPMG, Expect the Unexpected, p.125; Umair Irfan, Internet
is a growing source of emissions, comparable to airlines —
report, ClimateWire, January 9, 2013, http://www.eenews.net/
climatewire/2013/01/09/4

335 JPMorgan, Watching water, p.14

336 See, e.g., Newsweek, America’s Greenest Companies, October 16,
2011, http://www.thedailybeast.com/newsweek/2011/10/16/
green-rankings-2011-america-s-greenest-companies-photos.all.
html

337 UNEP, Towards a Green Economy, pp.421, 430; Tom Wilbanks
et al., Industry, settlement and society, in IPCC Working Group
11, Climate Change 2007: Impacts, Adaptation and Vulnerability,
p.369; OECD and UNEP, Climate Change and Tourism Policy
in OECD Countries, January 2012, p.22, 35, http://www.oecd.
org/cfe/tourism/48681944.pdf; Larry Dwyer et al, Megatrends
Underpinning Tourism to 2020: Analysis of Key Drivers for Change,
Sustainable Tourism Cooperative Research Centre (Australia), 2008,
p.34, http://www.sustainabletourismonline.com/72/situation-
analysis/megatrends-underpinning-tourism-to-2020-analysis-of-
key-drivers-for-change

57



GEO-5 iR

338 UNEP, Towards a Green Economy, p.418

339 Tom Wilbanks et al., Industry, settlement and society, in IPCC
Working Group Il, Climate Change 2007: Impacts, Adaptation and
Vulnerability, pp.368-369, 380; Katie Johnston, Climate change
threat looms over ski industry, Boston Globe, November 26, 2012,
http://www.boston.com/business/news/2012/11/27/climate-
change-threat-looms-over-ski-industry/styqirdylgpOOLwpN68STL/
story.html

340 UNEP, Are you a green leader?, p.63

341 UN World Tourism Organization, World Meteorological
Organization, and United Nations Environment Programme, Climate
Change and Tourism: Responding to Global Challenges, July 9,
2008, p.28, http://www.unwto.org/sdt/news/en/pdf/climate2008.
pdf; Larry Dwyer et al, Megatrends Underpinning Tourism to 2020:
Analysis of Key Drivers for Change, p.33

342 Aggie Grey’s Group, Samoa Property Update — Aggie Grey’s Hotel
and Bungalows, January 14, 2013, http://holidaythesamoanway.
com/2013/01/14/samoa-property-update-aggie-greys-hotel-and-
bungalows-january-2013/; World famous hotel ‘severely damaged’,
Samoa Observer, December 18, 2012, http://www.samoaobserver.
ws/local-news/business/2505-world-famous-hotel-severely-
damaged-

343 The Walt Disney Company, Q1 2011 Earnings Call Transcript, Feb. 9,
2011, http://seekingalpha.com/article/251642-walt-disney-s-ceo-
discusses-q1-2011-results-earnings-call-transcript

344 Boyd Gaming, Q4 2010 Earnings Call Transcript, Mar. 1, 2011,
http://seekingalpha.com/article/255754-boyd-gaming-s-ceo-
discusses-q4-2010-results-earnings-call-transcript

345 Larry Dwyer et al, Megatrends Underpinning Tourism to 2020:
Analysis of Key Drivers for Change, pp.vii-viii

346 Tom Wilbanks et al., Industry, settlement and society, in IPCC
Working Group Il, Climate Change 2007: Impacts, Adaptation and
Vulnerability, p. 380; UNWTO, WMO, and UNEP, Climate Change
and Tourism, p.29; Larry Dwyer et al, Megatrends Underpinning
Tourism to 2020: Analysis of Key Drivers for Change, p.34

347 UNWTO, WMO, and UNEP, Climate Change and Tourism, p.35

348 GEO-5, pp.77, 120, 148-149; DGA, Oxfam America, Calvert
Investments, and Ceres, Physical Risks from Climate Change, p.20;
OECD and UNEP, Climate Change and Tourism Policy in OECD
Countries, pp.10-11, 25-26, 70; Tom Wilbanks et al., Industry,
settlement and society, in IPCC Working Group II, Climate Change
2007: Impacts, Adaptation and Vulnerability, pp.363, 368-369, 380;
UNWTO, WMO, and UNEP, Climate Change and Tourism, p.28; Katie
Johnston, Climate change threat looms over ski industry, Boston
Globe, November 26, 2012; TEEB, The Economics of Ecosystems
and Biodiversity in Business and Enterprise, p.54; Desmond Brown,
Some Caribbean Hotels Back Away from Battered Coastlines, Inter
Press Service News Agency, October 17, 2012, http://www.ipsnews.
net/2012/10/some-caribbean-hotels-back-away-from-battered-
coastlines/

349 UNEP, Towards a Green Economy, pp.419, 431, 436; UNEP, Are
you a green leader?, p.63; TEEB, The Economics of Ecosystems
and Biodiversity in Business and Enterprise, pp.54, 172; UNWTO,
WMO, and UNEP, Climate Change and Tourism, p.35; Elspeth A.
Frew, Climate Change and Doom Tourism: Advertising Destinations
‘Before They Disappear’, La Trobe University, 2008, http://
arrow.latrobe.edu.au:8080/vital/access/services/Download/
latrobe:27381/SOURCE1?view=true

350 Hans Langeveld and Niels G. Roling, Changing European farming
systems for a better future: New visions for rural areas, 2006, p.107,
http://books.google.com/books?id=72A0jIRBeIMC&pg=PA170;

58

Syngenta, Enhancing Biodiversity: Proactive management of
biodiversity in intensive agriculture, October 2012, p.8, http://
www.operationpollinator.com/resources/documents/Syngenta%20
Enhancing%20Biodiversity%20brochure.pdf

351 UNEP, Towards a Green Economy, pp.423, 438

352 See, e.g., Juliet Eilperin, Cruise ship lines, Alaska officials question
new air pollution limits, Washington Post, July 22, 2012, http://
articles.washingtonpost.com/2012-07-22/national/35489385_1_
sapphire-princess-cruise-ship-sulfur-dioxide;

353 UNEP, Towards a Green Economy, pp.421-422; OECD and UNEP,
Climate Change and Tourism Policy in OECD Countries, pp.29-30, 71

354 UNEP, Towards a Green Economy, p.422

355 UNEP, Towards a Green Economy, p.423

356 Tour Operators Initiative for Sustainable Tourism Development,
Sustainable Tourism: The Tour Operators’ Contribution, 2003,
pp.16-18, http://www.toinitiative.org/fileadmin/docs/case_
studies/exodus_is.pdf

357 UNEP, Towards a Green Economy, p.383

358 KPMG, Expect the Unexpected, pp.65-67, 109, 111; American
Transportation Research Institute, An Analysis of the Operational
Costs of Trucking: A 2012 Update, September 2012, pp.2-3,
http://www.glostone.com/wp-content/uploads/2012/09/ATRI-
Operational-Costs-of-Trucking-2012.pdf; Forum for the Future,
Sustainable Shipping Initiative: The Case for Action, May 2011,
pp.24, 26, http://www.forumforthefuture.org/sites/default/files/
project/downloads/ssifullreport.pdf

359 See, e.g., Jad Mouawad, Weather Risks Cloud Promise of
Biofuel, New York Times, July 1, 2008, http://www.nytimes.
com/2008/07/01/business/01weather.html

360 Roberto Acosta Moreno et al., Industry, Energy, and Transportation:
Impacts and Adaptation, in IPCC Working Group Il, Climate Change
1995: Impacts, Adaptations and Mitigation of Climate Change:
Scientific-Technical Analyses, p.382

361 KPMG, Expect the Unexpected, p.78; Tiffany Finley and Ryan
Schuchard, BSR, Adapting to Climate Change: A Guide for the
Transportation Industry, September 12, 2011, pp.1-2, http://www.
bsr.org/en/our-insights/report-view/adapting-to-climate-change-a-
guide-for-the-transportation-industry

362 KPMG, Expect the Unexpected, p.78

363 NOAA’s National Climatic Data Center Sectoral Engagement Fact
Sheet: TRANSPORTATION, June 2010, http://www.ncdc.noaa.
gov/sites/default/files/attachments/Transportation_Low%20Res.
pdf; KPMG, Expect the Unexpected, p.107; Tom Wilbanks et al.,
Industry, settlement and society, in IPCC Working Group I, Climate
Change 2007: Impacts, Adaptation and Vulnerability, p.368; Roberto
Acosta Moreno et al., Industry, Energy, and Transportation: Impacts
and Adaptation, in IPCC Working Group II, Climate Change 1995:
Impacts, Adaptations and Mitigation of Climate Change: Scientific-
Technical Analyses, pp.381-382; National Research Council of the
National Academies, Transportation Research Board, Potential
Impacts of Climate Change on U.S. Transportation, Special Report
290, 2008, pp.4-8, http://onlinepubs.trb.org/onlinepubs/sr/sr290.
pdf; Federal Transit Administration, Flooded Bus Barns and Buckled
Rails: Public Transportation and Climate Change Adaptation, FTA
Report No. 0001, August 2011, http://www.fta.dot.gov/documents/
FTA_0001_-_Flooded_Bus_Barns_and_Buckled_Rails.pdf; Michael
D. Lemonick, Rogue ‘Ice Islands’ Pose New Threat in the Arctic,
Climate Central, Dec. 4, 2012, http://www.climatecentral.org/
news/rogue-ice-islands-pose-new-threat-in-the-arctic-15325

364 Tiffany Finley and Ryan Schuchard, BSR, Adapting to Climate
Change: A Guide for the Transportation Industry, pp.2-3



365 National Research Council of the National Academies,
Transportation Research Board, Potential Impacts of Climate
Change on U.S. Transportation, p.88

366 GEO-5, p.16; Roberto Acosta Moreno et al., Industry, Energy, and
Transportation: Impacts and Adaptation, in IPCC Working Group
11, Climate Change 1995: Impacts, Adaptations and Mitigation of
Climate Change: Scientific-Technical Analyses, pp.379-380

367 UNEP, Towards a Green Economy, pp.380, 385; David McCollum
et al, Pew Center on Global Climate Change, Greenhouse Gas
Emissions from Aviation and Marine Transportation: Mitigation
Potential and Policies, December 2009, p.10, http://www.c2es.org/
docUploads/aviation-and-marine-report-2009.pdf ; U.S. Energy
Information Administration, International Energy Outlook 2011,
p.119; KPMG, Expect the Unexpected, p.68

368 Peder Michael Pruzan-Jorgensen and Angie Farrag, BSR,
Sustainability Trends in the Container Shipping Industry, September
2010, p.14, http://www.bsr.org/reports/BSR_Sustainability_
Trends%20_Container_Shipping_Industry_September_2010.pdf

369 KPMG, Expect the Unexpected, pp.107, 109-110

370 GEO-5, pp.17-18, 428; UNEP, Towards a Green Economy, pp.380,
383; John Pucher et al, Urban Transport Trends and Policies in China
and India: Impacts of Rapid Economic Growth, Transport Reviews,
Vol. 27, No.4, 379-410, July 2007, http://policy.rutgers.edu/faculty/
pucher/PUCHER_China%20India_Urban%20Transport.pdf

371 KPMG, Expect the Unexpected, pp.77-78

372 UNEP, Towards a Green Economy, p.383

373 GEO-5, p.17; KPMG, Expect the Unexpected, pp.67, 72,
109; World Economic Forum, The Future of Industrial
Biorefineries, 2010, p.6, http://www3.weforum.org/docs/WEF_
FuturelndustrialBiorefineries_Report_2010.pdf; McKinsey &
Company, A portfolio of power-trains for Europe: a fact-based
analysis: The role of Battery Electric Vehicles, Plug-in Hybrids and
Fuel Cell Electric Vehicles, 2010, http://ec.europa.eu/research/
fch/pdf/a_portfolio_of_power_trains_for_europe_a_fact_based__
analysis.pdf

374 Forum for the Future, Sustainable Shipping Initiative: The Case for
Action, p.9

375 UNEP, Towards a Green Economy, pp.388, 391; KPMG, Expect the
Unexpected, p.78; Tiffany Finley and Ryan Schuchard, BSR, Adapting
to Climate Change: A Guide for the Transportation Industry, p.3

376 Tiffany Finley and Ryan Schuchard, BSR, Adapting to Climate
Change: A Guide for the Transportation Industry, p.6; Peder Michael
Pruzan-Jorgensen and Angie Farrag, BSR, Sustainability Trends
in the Container Shipping Industry, p.15; Forum for the Future,
Sustainable Shipping Initiative: The Case for Action, p.5

377 KPMG, Expect the Unexpected, p.80; Ford, Sustainability 2011/12,
Mobility Solutions webpage, http://corporate.ford.com/microsites/
sustainability-report-2011-12/financial-mobility

378 GEO-5, p.200; National Research Council of the National
Academies, Transportation Research Board, Potential Impacts of
Climate Change on U.S. Transportation, pp.86-87

379 GEO-5, pp.42-44, 407; UNEP, Towards a Green Economy, pp.380,
384; KPMG, Expect the Unexpected, pp.107-108; Peder Michael
Pruzan-Jorgensen and Angie Farrag, BSR, Sustainability Trends in
the Container Shipping Industry, pp.6-7, 12

380 UNEP, Towards a Green Economy, pp.383-384

381 UNEP, Towards a Green Economy, pp.398-400; KPMG, Expect the
Unexpected, pp.73, 107-108; Forum for the Future, Sustainable
Shipping Initiative: The Case for Action, p.35; International Energy
Agency, Technology Roadmap: Fuel Economy of Vehicles, 2012,
pp.36-39, http://www.iea.org/publications/fueleconomy_2012_

Sk

final_web.pdf

382 KPMG, Expect the Unexpected, pp.68, 107-108; Peder Michael
Pruzan-Jorgensen and Angie Farrag, BSR, Sustainability Trends
in the Container Shipping Industry, p.7; Forum for the Future,
Sustainable Shipping Initiative: The Case for Action, p.13

383 KPMG, Expect the Unexpected, p.73; Dave Grossman and
Deron Lovaas, Fighting Oil Addiction: Ranking States’ Gasoline
Price Vulnerability and Solutions for Change, NRDC Issue Paper,
November 2012, pp.10-14, http://www.nrdc.org/energy/states/
files/Qil-Vulnerability-Nov-2012.pdf

384 GEO-5, p.114; KPMG, Expect the Unexpected, p.110; TEEB,
The Economics of Ecosystems and Biodiversity in Business and
Enterprise, p.58; Forum for the Future, Sustainable Shipping
Initiative: The Case for Action, p.30

385 TEEB, The Economics of Ecosystems and Biodiversity in Business
and Enterprise, p.58

386 Peder Michael Pruzan-Jorgensen and Angie Farrag, BSR,
Sustainability Trends in the Container Shipping Industry, pp.3, 15;
Phil Taylor, When an Electric Car Dies, What Will Happen to the
Battery?, Scientific American (reprinted from Greenwire), Sept., 14,
2009, http://www.scientificamerican.com/article.cfm?id=lithium-
ion-batteries-hybrid-electric-vehicle-recycling

387 Forum for the Future, Sustainable Shipping Initiative: The Case for
Action, p.6

388 KPMG, Expect the Unexpected, p.78

389 Ford, Sustainability 2011/12, Ford’s Science-Based CO2 Targets
section, http://corporate.ford.com/microsites/sustainability-
report-2011-12/environment-climate-strategy-targets

59



GEO-5 iR

60








