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BT DA IR 7 ARE R &, EANSBRMKE RS, AENEEK
303G PTG AR A SRR (A B, HUERIE N BTIE N2 & 32 S0
BB Canthropocene), BIAZEXT BT AIAEZS R G0 A R B '
Rockstrom (2009) Z5E NNy, ZAFHESNINE H) A 58 FEULAS “ ikl
7R AN B A T o X e PR B BN W] IR R A N, R
TR IR NI G55 RN 2 235 o 3B R ERAT AT, SoRike 45 51
Fe o R NSO FES: (Lhln, Ripple, et al., 2012) %

o [ 4% 0 R R AR T SR I IR IR ) B D A0 2 &, s R B K
I B, HIEIR g B, AR (habitat) BRIR. EWIZREMEE K, S
(Diamond, 2011),

O IR P E BUF IS AR, 2014 4 JLF 60%AIHE T /K sihrgh B T4
ZERIMRZE : AT 20 B 32 Bli5 g . RIS Y7 1H, TS AR A U S
Box, W EEE R R E R 20 AN A 4 A4S (WHO, 2016).

O 1 [E 1 IR CRFE I B Bt S IR R ™ (i
Sz — o FRBEA I R E, SR AL T AR AT LA AE 67 P 5 A Bl AR R K
BRI AN AL W) 22 A e % ) P

® /E S AFEAAL T I, AR P A N R = SR s EARHERORT A
AR, AE A E S AT HE R T B M E XK

! http://www.anthropocene.info
2 http://www.stockholmresilience.org/research/planetary-boundaries/planetary-boundaries/about-the-research/the-nine-
planetary-boundaries.html
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O® VHUEVHFET T, R SR b K R FELE

XA 0 R SR B AT RS, T L e A CHAR N g BRI AL . L
an, 7RG YRR R NS, 51 R R A A AR S PR TE 9507« H R 7K AT
bR KRS G MR R K 2 A AR 22 Ay g 1 B 4 S AN FE A T b
BRI B, SR M2, b,

CAZ S5 G, 250 et i AR TR 7 S B N . HR 4R OECD
(2017) (A5 (18 2), 2015 S E A PM 2. 5 V5 44 R I #h o A |
GDP [#) 8. 38%, OECD FEZK (5 3.37%; Z W PM2. 5 RIS RUAA 4. 46%.
A BN B BAR B T T REA 4+ (EX 5 R B 5 R, HASH
=

K2 wRI @ RAEAL G E (a, b, o)

s HTFESERSBNEFERT
2 9"%,';;5”53%?7':* SlitoHk BT ESERSRNTEIRE
23 3 (GDP equivalent, 2015) TSIEMRK
3t BRIICS
CHN CHN
BRIICS BRIICS 2 r /
OECD OECD ; A/ : OECD
% GDP
0 500 1000 0% 3% 6% 9% 12% 0

m2015 ©1990 B Qutdoor PM2.5 ™ OQutdoor Ozone 2000 2005 2010 2015

=—&— BRIICS OECD

HKIEFJE (mortality): Recited from OECD (2017), which is based on GBD (2015), Global Burden of
Disease Study 2015 Results. Mortality data on indoor air pollution from GBD are available for only some
countries. They draw on WHO information and national household surveys.

K IEFJE (costs): Produced based on Figure 10.5 in OCED (2017), which is based on OECD
calculations using methodology adapted from OECD (2014).
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PR I 32 RS £ e s 35 AN B AR B A IR, W] DAd i AR 34 28 23 1 K
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FH, L R T 0 5 P 36 ) P o R Al 35 2440 F e B B 1 ) 5 5k 300B~
800B f{J %4 (Machol and Rizk, 2013) . H[E SR 2% (5 AER A 60%LL L,
RN TE A &

OECD W& wox (B 3), rhEg KL £ ZERAKFE R RN AR KA
BaV5 GBI 5 FEAE A, W) 1991-2013 fERAE-F R KR T % 0. 74 M H
I3 K

Wy O

B3 AR ASFREEIRSS B2 D0 B HE A i 1

EAMFP #{ B R K SRR RIS R TR M
CHN N | DEU
GBR USA JPN
USA DEU GBR
JPN JPN USA
DEU | , . GBR CHN
0 1 2 3 02 0 02 04 06 15
Epaid E=paed

W _EE R IRE RS RR T2 S RFG H IR BR B RAYIE K TT G KR F LK 7 H 1B KA
&l EEEAEELE RN ERZIREHETRIGRNIERK . HIBR75 098K B Z T <R F 118K
K, (EXATHERN—E7, BEHNEZTFERKAEZAFER LZNTAULZERENNE] . ZRARE
o

#IEF JE: Made based on Figure 5.2, in OECD (2017)

—— g AL

- 16 -



BEERFHL: PESGEER050

The New Era of Green Development: China's Green Transition to 2050

e G G KA A OE I AR R NATAR AL . — R AR SR A IR 575 G
SR NATAETE AR AL . I 9 e AR E . B
Bl o R A Z R RS R, CEBE B AR &
Ji T, 7 RSN AT A o B AT i 2 4 (LA, Yang and Zhang, 2015).
TR DR R AR PR RN SO D A TR, IR RERIB R AMTE
AR AR KT . KE AR, AP EENNRZEE, £ Tl
BN AR I BTN 2 RFE R & E R4 Ce. g
Easterlin, et al., 2012; Ng, 2003; Scitovsky, 1992; Jackson, 2016;
Skidelsky and Skidelsky, 2012). IEARYIR T RS2 25, VR E
HIE— 3K, BARST RN 6DP K, X Tt — B4R m ATHIAE
HEEN AR LA

B fg T A BAR R 1 s A 70, AR — Pl i BAS 1Y)
o5 R I R AR A S WA AL FA N RRAR T R B #E 4 AR
BEPERAS . K RAFINL 2 A, DRI T 25 2 A N 220 o (RIS, X g R AsE =X
FIREHERCR BRI, TR mEAE AL R T K AR AR B 1.

2. ARA Ji [A]

Big, FEKEEPHBIE “AFl. A7e07 KR, JEAZER Y
Ry R “ANEAR IR R, TR G DA N TR I AR IR, TR
MR B 2 B AR AT S5 U5 T 2EAT R SRR AR A RE AR ko S I
XL AP M CANTES” BT, P EBUGIFARAEAL. teln, Mk
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1 1983 FEI AL FEAE 5K, (Hi TR R ARRRFEAL, PREE I SR 2%
e AR o

FE ARSI S R, AR KRR b2 i I B & O OR e
SE AEARAR AR S A R R 2 R S 3. AR A R A S
%0 1 S, FEMAREE B RIS IR B WAE R R o LMV AL IR SR
fiE, 5t 38 I KRS 7K 2 e kb A 7 B — (1 Tl = i, AR RIS 2
(Goodwin, et al., 2008; Mukerji, 1984). Z-F-iH%%MMN 27 &bt
MNATTAEHE, 0S5 A — AN PR (1 [a]

FE LA SRR I8 T, A S R VAR )8 Sl A o B 7
A U TAGZ AW R EE R, MU S BRI A R, i R
AREFATEBEMNE RO ES-2F-EEHRY (social-economic-
ecological complex system), FEMZER—H TAALEHARIAE, BR T 51K
KEESHEENSL, &2 FE— RIS ) R Z R
wllal@, Al B Tl iB s sus, MEGAERRL, E LT
P —foll . T oA R N RFAE R BTE <8R RoE B, 55
FEE ARG G ) R RS 2R R A A

——RFf RN X RIRA, &A A DK ERER BT T35 30 i A
TRE X, AR U B 22 i RN TP R T SR AR 7= i L SR AORLRI D7 3 0 37
BT, TERCT “Hii-Tolks ARk ” (AR £ 22 BE R X 22

— & AU FRNEEE BT Tl A= EERB TR, 28K
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BEERNLEME (BIFESHE . A0 EBCib =4, W™ X
) “ 2K L7 BRI, BV TN & B Rz L A R IS, W
B Z A LR A AT R o

—HEXMHER. b T A KRERG AR, M2 H Rl ok
HRRAE, HIREZ O B2 NJLE R R R RS2 .

5, X GDP MRS TomiE, Wi — KW B S T B
SAb. 1EN GDP HES MR BN Z —) Simon Kuznets #t%4, GDP AR T
R — A E FEBAAEAE (Atkisson, 2012). feilr, [ Fr e E A E K
AL fe b T CAAEH 7 — 2 H K% /) (Stiglitz, Sen and
Fitoussi, 2009; OECD, 2007, 2011; European Commission, 2007) °.

B, Tk ar Ja g L TAVAREES, 45 ARt 2k 7 BRI EED,
(HXFEAR T, U RBRE. tha. b, JRERSE 2 (8], EIME U A
HARHEIOR R MU R B IR T A 1B 3 O IR 5K, 35 ik A 5
HARIIIA T, R SEATI RS 5 R

VRSO HIGE

ARG TR A T Rp S, SO RIF AR —A “ BANZ” K]
[, e AR AL B ARSI RS DAL, B, AE

Eln, 2007 4, BREARZNT “iB#E GDP” 178 (http://ec.curopa.eu/environment/beyond gdp/index_en.html). 7K
M, BHMEEESGFERSTROL T —A “REAETFT SRS PR NS, Pt T B BRI ] RS S )
e IRAEZ ik, £ 2011 4, OECD Kl 1 “FAF AR, FITAE NSRRI 2ot P52 i 7 HE L AR
Fro
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MALHRK L, HENEANFFZE . TR0 & 1A
77 R — KRR U7 R R A 70, 2B SO MAE W & 2 4h,
HEELHHES ARSI E, HHARR AR RS- AT - AT &
i AP AR H R AR U T SO E 2 R NZE R ik E
o8, AEASCHINR A AR . AR IRRANA T B AR, To bR s B 2R 1k
e NRAEAL o

TAACH)ZHE, DU SO IZ 4 . X 2 Ry T RRCR . —
JiT, A SO 8 R ) Dok Ay BN 200K, AME RN S B 2R iL
Fts - J5iiL e GE AL g TAVAL B YR E R RER, R AL g8 Tkt
i 0N A AL S B A ARV B, N D9 B B ) 2ok
P, TR OK R A e i A A) o AE AR 8 T I ST R B — B 50 T A e
OB R L AR AR AR, AR A 25 SO 2k At _EEAT R Ge e TR B Ay
PAEESLESZE G« B, tha . SCCRBOARSE « T — 47 F B it (1l Rp et
R e

o B L AR S SO S A A R B, A L SR A AR o AE B A AR
R OR BB, AMUERWAL G TSR, TRED Hk AT

B BT EX B SR EERENV) SRS . B R A
FHAFH) Dok AC sl , £ETHE 5P s B8R, 1A 2] B E0N IR+ iR % .
RXAEAG [ RSOV R B S MR 8 o AR IR B AR K A R B
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NI PR B AT B2
B ASSCHAE R E R, 43 R R RS E SO . o E A

FO KRR, 5% “RANG—7 MEFEEE ZMfeg, ART LT
WACAE AR B AR 28 . P E N A, wl — i e AR e

AN B AL Y I & VE N R IIE R HAs, BT NIATH R B2 LI
T2,

e SRR DG T “ RIEA) 0 BA K o [ 2 2 P & R A AR (B
Rt . BN H &5 39K 26 10 A0 7 ZE R AP AR R R R Z 8] 1Y)
& (i, 2017, xfrhEE O 2050 @ A H 2D S

B, SERKRHEERRMAZINER ., KEMHEWE P07, Ti
WA AL 3R, DUBEE AATREHE, T2 5K R mta it 5B
FEAE . B & S INB]— e RIS, KR 1 N 25 Ll B ) o W e 5
R, B ENIETMER, B CATH K LA E R,

B, R ERWE BN KA RN« H ik
FUFETE T, BWREKEHNETFHKAE, S0P A & B2 1
Koo AR, WKW B R AR . XK, TR AL R 2,
A DLRRON 2 5 K 0 B R . Xt I R AR R R R

LRt R R A A A SCIAE A7 5 SRRV 5 R B AR R B . BT AR
SCHAISR R R, A PR IR R J B A R R AT EE o S — ALBk AR 4

R T R I RS RBUR DI CHAEMLRD) 2 KRB e AR s M, XS
SR T o R AR S A SRR R, AR TR A (R R R A AT A
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A B YE, e IR B A B “Fr” B, AT R 4.
USRI AR, RAEF= B E R N2, ¥ “S0KF L7 Bl “4l
Wil 7, REHIHT SRS TR T

SRR R, AR KRR B RA B3RS (self-ful filling) PR .
LR 2 1) NARME G (R JE 2 SEBUIERIUT B IN, Sttadigsiay K, %
A 2 KRR 22 b 1R 3K AN T R BR R 2 ) G B R D) Bk 2 I, A
M—A “ATESUE” Z A B RAEIEI & . AEE ST I A8
KRIEHET, B @SR, RN B IA R, “&5F. 3
B, et S MBUR” A B I BRI RS R,

SR I B R Rl 2 —, fe AL R Tt R I B 4, 1h AT
WIRB SR ERHLE A AT A B R H, I3 47 1528l
AR, A, EbRtha CARBAT 7SS, it R BSOS 5T
JEI— &5 TAE (fFldn, OECD, 2017; Ho and Wang, 2014; Hsu, 2016; DRC
and World Bank, 2012). HHIERAIEHE, Lok BEBERENHREX
FRYPA LG [ REUIT AN P RR 82, i oR P05 1) 0 5 2 B o A, (EL M i A 2 A W] 7K
A2 N SR, REBORT @R EMIRIER, #RKALM 7 AE RN
1y DARCRBGRIE . FE AT R ER Ak R, 38 9075 25 B 4
BB ST AT
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1 SR D LS

EWS i, 2020-2050 45, MNAEBRF LRI MAE, HELTET
B s A, B R R R AP RN AR, A2 A2 IE A L
RSN, BRESGOEARBIEFRERMMELRE. [, SaRBAR
AR [ G R , TT HL O B s B LR X ks, E T4k
VLB . BORAATIE, BEUS M B & . MITER) 2035 FEEEA
SEIRIARA PRI ) & 11, o [ AT DA R XA 5 A 35 e e SEBEE Y, Ry 4
BREEE R R . — BRI X — B IS O, 5 n] BE b B e 75 A% Gt
B, ZJE B RA ST m

R EREAHTI AU R SR 50 K T IR

231 DU AR ) I K, G R R AL T — B I SR B, A
b R ON L SR Ta) SO T SR A, S U e vk e R R B AR . T3k
JURSEH SEIL “WA— 4 &k HAr. ££ 2017 54 10 H HIFHH3+
Rz b, A E S AT ER b2 3 SOHHR, 78 2020 4F AT EE )
FeAt HgEALE, 2020-2050 SESEBL “PDAE 7 1R E LA O Hbs (3
P, 2017).,

2, 2020-2035 4F: £E A TH E N B AL B AL b, TR A ST TR,
BRI AL 3 AR
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P, 2035-2050 . AEFEASZIIAAL IR L, A T,
e r ] A i R A S AT SE T A 2 3 SO R
FEFEAFEARSE, K OAHREZH AR, EIR R B2 %
o hE S AR AT, LAURE R T H SO 1 BE 2 fs B bR . 72
SERTHR TR O R BOR I, 4 RS BUASNEE, 5 A HOE R 52
it o
SALE BRI 1 ) R A, SR (e R Re AR 5 0 I K AR AL T, [
i L 38 K 7 R T o (PR R A o TR R, SRR AL RE TS A R
Kz . IR, RN Ge i 2 3= A 7= i 3 K, e )
AR AR, SO BRI, JEAEF=Ri sk il o N2, M4k
I T 58 A T REAT SR B T A AR . Xk, SRR I %
Oy REHHIVEREAZ, RSO A R TR, IR s R g1
e
e —— 5 BAU i T o S5 R O T e 6]
1982-2050

1200000 - 100,000
GDP, {Z AEGDP (BMET )
1000000 - 80,000 -

=] L ONBL:

800000 -
600000 -
400000 -

200000 -

NNNNNNNNNNNNNNNNNNNNNNNNNNN
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
ooooooooooooooooooooooooooooooooo
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

HIEFRIR - DRC o [F 2257 i < BB K< IR &2
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HRA4E DRC H KRG K URIZH 2017 S F0M, #2ME R (BAD) f5¢°,
B A E 2023 4 A BE AR I\ SBR R T THE, FFRAE 2030 4F A4 A R
RNRERE — RATHE. 2 2050 4F, A GDP i st AT THEI 3 15, 2k
M R IE E K PRI (B4, 5). HESHFFK IS SN BES, [F
ok 1 HLIE ANk

— &, RGN KEN R RS, [ 7 SR (K30 RE AT SR,
ARRE SR H b, 17 2 CE 8 K D0 g 39 11 (465 R 20 i 1) B SR

TR BN BB R, R T 0 i ) e 2 AR 7 SR KR
Jt, WA ARE KA hE, AEFaE R T ERNTISE

=5, MIAESR] 2035 FHARWAERI+2E, 2 EETaREEK
TR IR 8] B 1 o Gn 2R T AN I 8] & 0 PR e A, o By DLA AT Ja
OL%, R 2 J5 AR U A s W AN PR AL AL, T — e [ 22 5
A —DNESEIRE, HEMEMSRAR .

TR “fadlb s AokaR R B

[ AR g AR 30 LR R AR BEfE LA LR 2R, IR oy HES)

A B B MRE Ttk B HERE, S RIE I RIA SRR KRR, RN R5 e T A E A 4 A
A RASAL . 7E 2020-2050 HAE], o E A DEE AT REAE 2025-2030 HIAE S 142 (LHIGME, 2 G884, SiE
B, NHZEA . DA S B e N . R IA PR R R B . “Ois gy, Rin s Bl Ra s SR F A
WATFEET B XEWE, SFHEKIE. KRN, ¥WaRAETEREMN.
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RO AR RE . R “ Sl 7, ERRHESD 1 EUR R A AN R
FEAR TR PR A BRI

S B SO R R I A, {218 P E BT ax e R i RAS
BATER R RY, M. I, K. Rrdh. R BRUR. URSE DS T 2 Rk
BRI E S R RIAREER, B ORI RPa Tt (RIAK

CRATEDS OKIEPHa Tahit ) (R “K+267) (RS 3pn
iR CRIFR “ 267D, BURABEHIE IR, 2 B8 A i 45
HAT, o EIEGE A Sk K, S RHEL RS A Ssokll™ 7 (21
CCICED’ s issues paper 2017),

5 ARG R I B SE HE AN AT H 2, A AN SR Z B 1
R IGR, O T N HER 70 & o An SR I 25 M0 55 1r) AR 22 34 [R] AAT
R H 8 A S OV BRI 1V, BLAE AR SIS O R AR B A IS D) I Tl il HEBA
BEORI W5 BOM , AR 2 R AR ARSI AR 518 RARDT
BORRZ At RasE . E S BER R L “h B IRAE A HE4l (DRC,
2015) NFHER RN, 5205 AL I o R s X PP AL X A
ISYUST ISR AN P

F=, MUTERE L —BHREIY=E RN Tl Ak B 5 Tl AR Uk A7 I
R, BRI S k Ea. RN+, P EEE T E
K DAL BRAR IS 1 BRSO, SO Bam A 1wt iA 2 o X445 H FE X
X PR AT G T, TR E 5 5000 F AL G S 5L b, $RH
ARSI, IR SRR SR AT DY I I B SO R N o 3R LRI
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ik, AR RIS BRI IR AL,
= BB R KRB O HROR T f 2K

2445 {5 e £ B BN BORAR M, S A I AR R I . NStz
A AE 2 B Tolb At 25, Ak 7R B (A4, i A AV ARy A,
[ R I AR R R AL o e R P e e A 8 b IR B0 A RN, 456 B¢
LS RN kgl 25 H 2 SR 2 M E, IERAE
Far RN, AT R W RS S I SRR AL o

XAl “BEMERBCK”, R T REBHIPLE. EONE K E XK
LT R S I bk U e S it 1 T e o 88, By & BF IR A AR B 4%
tadr, EREIHNGOLT N AN HZR R R AE E 2 5
Ao JUHGE, AR E, B BN AS mEEARR RS R, R T E
ot JERM T E T E R AR W e e A BR& . R+ E
A LAFEAR 22 7 ek ik 2t 5 Je

B, TR RIES K. 23 BRI A5 SV I8 AN AE 5 iR 9 R,
A EE U S 5 2RI Ly L RS S, 5 RA 2 IR T 25k
NI AT 6

HR, xR g L G i AR A AR o HO7 I AU A SR FORT i Ml A
A HKIE BB RO 1 AT RE - 1R 2 JRU50 i ZEAE A L 2N BT REHOTE 3, AR
A P A3 Rk AR R B S B, S8 AR 2 5B A T AR AT S5 - T
an, AT R RS
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B, RIBARRASE . B A4 R RS WA . (EBIHTH)
BE HECHOR, R TR TR BT R SRR, ARt .
XEGF LS, AL DL DAY SO EAR, A7 S DU LS L, A e BAE
[a] PR R A R SEI AN E . b, % B IR 45F . Facebook. {5 KA
BRI AET RS

I, RORRIESRT . N LRk R, KRR A7), i
AR BRI W A IR SS o [ A G 3 PR R 8 [ < R 4 1 T O AL
i 820 AHRME. 2,069 WhMkgy (LAED A1, 34% (710 THLAE) HELEATH
MBS N XRG4 5 R KD RISt e s 47 R 2 221
oK.

5 (McKincey, 2017) iy, HHE O 2BRGUEHATFHAR BT 5 M
FRE, 28T 2tR =02 —8 “HMmE” A, TigkaEkR, i
A AR RSN, 17 HAR LT A KR R R AR
B . P E BB IEREZITI. 2T ES RS, IRAH
TE AEVER SN T BB B R RS D e T, b [ B IR
Bt BB U R R GRS T A K B e R A R 1

=

&

b, Foal SO A E LI B AR T BB R, 2016 FIA 68%.
2016 4F, HE 5N NIH T KIS B Bl il 7900 12370, AT
SR 11 A5 e o R — Le SR A BOR ) X SCRASA Ja AT =, BLFE R
ML, BBI%E. 3D 4TH. Hlas N TANLKE AT ##E. 2016 4,
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A ] PR ELIR P s 3 7. 3142, I T IR A 5 TR X R P A A . R (LA 25%
R ELIE DR P A L R, T 56 X — B AT 5% Sl B
24y o5 e ] S A LR B S ALY 70%,  ESE Iy 30%; R E RS B A L o
L295 68%, MM E N 16%, Jbnt)E KRBT 4 APP HATIHIIREL, R4
R 8 52 %,

S FER, KRESGEFEARMIESESHI . 2030 4, FEGEHEARK
AR B I AR FEAR 455 550K 21k (Ehd, LBL, 2017; REN21, 2017; World
Bank, 2016; McKinsey, 2009). —@ZrEAeE. SEACMH. SFEER. &
AR . ZREE TG AR S C0E FHH AR & A, e A S HR
RN BT T57KFIhL IR b B4 T TH (1 £ UL

2R R ) AN AT T3]

TR AT, 2020-2050 A TR KON A F . _EiR P AR, skt
KR T AT AR PN o 1X LB AR BLLE P AS B 77 10 o JE 18 anfeT,
IR R A R LIS LS, AR B LA 7 ARE 7 sUR T B 61 3T 9 2Rt
TGN REIR AT T AR S 4, B8 2 B AR A G e AR R AL
o EG O, IR EEATT AR IT

BEAEZ— £FARMEEN, DAEZENFXEFRFHINE,

FABT I AR AN SRR A% G 1 T AT G AL S AN 2, K P A1
e G AR PR B R AEMNE R Y FL L, BT RN BOAR S e B AN R g AR
FERI TR X — 5B J7 [0 1R G881 B (18 FEBBOR B AR e )
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RiH] . IXFRETAT (cost—effective) HITFEBUE, 2774 KERE, W
N2 K48 Sh /7 (LBL, 2017; REN21, 2017; World Bank, 2016; McKinsey,
2009).

WIEZHE G EERO TR (2016), FEADEGATWRRME T ATl
FEE IRFAKTART, ARZAT V57 3 42 7 20y OECD ~F-#47K-F ] 15—
30%. | 2030 4, fEGATIRIRCERIRTE, KR 5 JIZE T E KA
], OECD (2017) MM B R, [ OECD EZKbhA:, H E7EY) o 5t i A= =

. EIEABRSRA=E (&6, B .

LAZ BRI 4T [ (cost-effective) SR A H ST BUE H AR N o iR 4 Paulson
Institute (B, 20160 MIMNE, g “ =17 WEHEE AL E 5
JEEEIR (& 100%ERFEST) o 50% skt @y, HHEA —ERmagmh
30%, —ERREEEF L 40% ZERGEOETE 30%, NETHEEFRE
/DTE 2248 AZTGUA b ax eyl DL T T kA v

Kl 6 2010 F&5 B EEDRFIEHRAN (DMD) 525K AE L XT E

4000 300

3000 200

2000

1000 100

0 I 1 b B | e |q A 5 0
£ & (&@ »@ P
TN Yoo

#DMI({ZIE) = AHIDMI (WE/N) GDP/DMI (3 7T/iE)

HIEFJE - UNEP B & [E I B H %1 &
UNEP International Resources Pannel. Global material flows and resource productivity[R] UNEP, 2016.
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K7 BHRBCR R R A 7 R B S OBCD K e I 2% EL R

A. Production-based CO2 intensity B. CO2 intensity per capita E. Metaral productivy, 1998-2011
14 kg of CO2 / USD (2010 PPP prices) " tonnes of CO2 per capita USD (2010 PPP ‘ﬁ.‘}";’.‘,:%féf""“ matenal
e Chif}3 e BRIIS e OF 35
12 12 o o I 5 ] Y e Chi e BRIS ——— OECD
e o [ N - 30
! 0 25
(pr )
BRIIS (pr based)
o8 & OECD (production-based) 20
- (d based)
06 6 - = = = BRIS & based) 15
— = = OECD (demand-based)
L —/
04 —\% ) =il "
— —
02
0 0
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KIEFE - OECD(2017

HEAEmz. £FAXNFEH, BETHBNZEHEAS.

NI B S FITE SR, 2800 7 = A KT se B B84k, At 25
AT AT A AL I AR, B W AR A0 2% 9 RFAE K7 941 2% (Goodwin,
et al., 2008; Muke, 1984; Casser and Ryan, 1993), IU{EIEHENFTII%E
AR PR BEAE RO B i A SR R K%, LR RS Bl FL IR B A 1Y)
W R, T FAE IR Tl Al B IR A I HE M iR 55 K& . FEIX b
SN, WIS WHRANE HRT N, WTERERA, [BHE R AR
FVEIEE . ARG 28 S5 BN FTHIE S (Boven, 2005).

XL EF AL, ISR GBI I SRR . AR MEC (2014) XfH
7 a3 84 (China Consumption Trend), HEH#HFZITNIERE
PROE T AR A AR AL, o BB o N AL 6 A, AT SE N SRS iy 2 A0 [l 5%
g, TR E IR AU o I 0B 1 AR A S BAE I S S IR AR
bban, B2 REm . RS RS A . b 2R R B R A AR
T S4%MIR A FFR, AT E XK BN AL LT 1 7 1) .
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=17 PESG O HSEE

— MEASSaris L F R

ERRER O R NRE I EL AT I, R ME A SSariz SRR
A3 o b 7 AL 2 T R EMFUH AL g T, BARE AR
ok T ERMHEE, (AAFA RS, T 2GR A E LR, 4
P Ja R B X SO0 T8 X A S I B S I TiE AR ME,  JEH 2050
FRIRNMIER 90 [ HET LN, SEkYE SHIRM SR LR DL e .

XL g U s R g LRI ER BN O BV R AT, A
AL EEILE R, T 2RI LR, %5 A R R “ %
OEFANEEZK” 2R TR D800 B AR E B T = 52 FA8
PRI R A3 5 i A1 R 5 U 0 B A S, ol o 2 500 o 1R 5 1) SR B
Mo ARG T, JF 2 MR SE ™ AT A 2R

RA B R R R N AN e J7 AR L, KiESE e gt
JFU BRI R, A ] BEFR I BEUR A B 20 R R BRI AR Y 9K, SeElL
ERRIE R TR RIEEFIE R K ETEEK, sOEMHARZ A “NA
RLIZ” W, WA “Anfr R R i . i rp AR A ER A T A
fir, HepBEREICHEE (4 8) .
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K8 i EZSFFEAERMHAL (1960-20150)
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shE =ZAHENARR = HtER

KIEFE M FRRITFLEIEE https://data. worldbank. org

i E g EEARE I T T ), ERBCE E RS R HAR (SDG) &
FERIL, THE MR, MBLZER] 2030 £E[A], 17 WL [E 2030 4] F14:
KR BRSSO T AN bR S PP L A PR RO SR . B TR K R
H s B i JE iy b, 045 b [ 7R I A T X L ) R SR B 6 H A, DL
BEEIR M A AT, ORI ERIAE . BRI L] H7 8 K i AR H AR K
71, ABBUNA B 17 BUHARMREE S4T30, @ EHESE . X
A8k SDG2030 St fE B AID VRN R, XL H RIS TR R, RAE
— L THIATY 75 ek

BRI TR e B AR T IR I e KPR, TG R R, X 17
K2 H AR 2 #02 A LAFR I OC R o IX 48 H bR i RS2 30, A58 T N IE 45T

8 China’s SDG2030 Action Plan was released in October 2016.
http://www.fmprc.gov.cn/mfa_eng/zxxx 662805/t1405596.shtml; http://sdg.iisd.org/news/china-releases-national-plan-to-
implement-sdgs/
7 . hitps://unstats.un.org/sdgs/files/report/2017/TheSustainableDevelopmentGoalsReport2017.pdf
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HAFFERIGEIR A0 EoR. P ESEER ), v LU Y5 5T AE,
iy H AT DO HAl E R M BRI s taiimbl &, kb B R R O T 5

wE (B9,

K9 mEFEEERERE S SEREE 2014 (0@

& # = 4 %
i il & Ja R

.%”y"‘»/z y

HIEFE - EHEFE/E%1F/5 http://www. world-bureau. com/news. asp

55, h E S e R AT, W AR R S ARG TE Y 1 A BR IR 5 1)
PR S o ST R I A BRI SR R B B . BT ESI A
FAVE CINDC) JaHR H AR I A KR AE, H HATHIBLsL R, R 4akirE
5] o ¥ S B L AR, IR AR B 2 R TS B AR B R . R
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P2 TPCC 3 FLRITAL RS (TPCC, 2014), I%IMFEMIHEROEE, 2100 FHiER
BIEIER] 3. 7-4.8 B, Hk, HEr& E A i HE )z A5 (UNEP,

2012; World Bank, 2012).
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AR A 22690 J5 Ao 2010 4, RIS O B8 — s K, il
[ e Ay 88—t UK IE . 2014 4, R EE 220 280 Tk - s AR 5 —,
Hoh @i ge. Bl BrRAFKASMREARM &, WaFERE. D ATHEN
M RS E A= (NBS, 2017, B 11, 12),

B 3 pe)
B EEEE TN 1960-2014 CHAETD) el 12 o 2 L e
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H3E, XMBERBEME R, 26 ESHERN. PENGE, E
LRI Tk, Ry “=JR” BRI, RAMEY (B 13), T4~
HEBCR ARG ALE K R EEEA F IR, M BB LT A B 2R 5L,
AR MV AE A B DR IR BRIIE AR RS . Lolk “ =& M
Il T 2 S AN B AV R A I, A8 Kk A < AN I )R e
WA EGIZIE .

R, B RURROT 0 ol i T R 2 BRI BN A L B pliAs |
KA AT K5 G 2k 5 M H A L& o VR 2R Talkis e i BAE 2 B A5t

-37-



i FEAREFHA: FESE%RE2050 W

The New Era of Green Development: China's Green Transition to 2050

& (B 14). IRFBEXLENA, WIRZ TAESIEER ALK (Fv 5
T, REDyEERIRMERRO G &, (H SRS A B 5K

K 13 2015 4F A B 32 5 4y Tk b (%) K14 E DS a s (5o
15000000

100
50 10000000
l 5000000
0 |

0

& & & ¥ S Y
oF EEEEEEERE
IR | EHARES BRI - ExZ /G
(2015 FFIf LT EIR )

2. REBAEG TR : o4 5k

{5, g0 DAL RT3, A HUE — AN a] B 10 B2 i BRI KA B £k
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FERIRPUE I o ARS8 LAV SO IR M A SCRA RIS 8, 4 Redkt S fa L, JF
PAFFF B LA AT
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(H5 RIS, E R 2L G r S L0k, & BT Tkl A
W LOE R (B 19). dERMV AL 1 I tH RS & 30 % ML AE, Hfrm
Ut A 2 2 tH P38 K P11 3 52 (Sattari, et al., 2014; Lu and Tian,
20170, B 21 o, BIETEAEN L EZ, A mAR e T &2
OECD EZM 2 fi5. BFMEMKBLAL. RE. BRER. ¥R, ER, K
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P 20 el [ 28 Az T AR AL A6 5 LF- D9 OECD [ 2 (¥ P
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WEAE: TEAE T B9 57 7 SHFE XK W ETFR(Z3) 69 kg / ha Zeo. (EAE M EIXSETTHR S, &/ 2010 EMN1E
1 PPPs(Z#). ZE&HLRHER T HFIE.

HIEFJE: Figure 4.3, OECD(2017) made based on FAO (2017), FAOSTAT (database). OECD (2016b),
“OECD economic outlook No. 100 (edition 2016/2)”, OECD Economic Outlook: Statistics and

Projections (database). DOI: http://dx.doi.org/10.1787/7fa317bf-en (accessed in January 2017).

2. BI5GB MR L i

2 (0 5 R R 00 T LA ARV AT IR Z1 S 8 o AR5 G il /R, ARK
PR R BT U TG SO R AES REMER. “ R EIRM
Tkt g ok (industrial agriculture), LA AT KRB B — 40 Fh A
(monoculture) f1#EH1 7748 (confined animal feeding operations, CAFO)
HRHE, OB EAM AR, K25, BRER. JER. EKEK.

Tk AN SR HAR f, EAER 2T ok T AL = 4 e A
r e sV SO =TI (2R A AT E £ 5 W P78 L1 S 7l o B 2 £
ANV LA RO A 5 o BT IR M A48 . KB AN FR 85
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2ol A A ARk (TPES-Food, 2016; Kuepper, 2010; Raffensperger
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BT Tk AL A b 1 3 S, AT AE S B HUR A%
KEMIRMEANAELENEN (S0 Kinbrell ed, 2002), % &R A0
FCBIBN (Badgley, et al., 2007) FEF-3 293 PNROIEIREEEYH &

ST ), FEEKREFER. R R E AT B LS MeH-4 (F. H. King) %% 7 R Z IR BHA
2, BT (WUTHFERK: HEL S8R E AR KRR CBURRERR (UTHERRY) —8, BHERIAGESRK
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K33 R EET R 2 s AR R 20202050

ZH AR BAU &SRB R

P RIERAORMFTEES HHE AD
WHAO

W . BAU [E BRI R A 26 IRIEE 29 27, BLEAMEMTE. AT EZNHEENEX, —LRE
FEFERIFELEHNABHY, RBEWHIHWFEFEAL, FHEBAU ERTEF. 188, XLFRXAO,
RETRENUFTE I Z "B AOHY, HEZEXETELN HENE o BOILEEHRUXFE
LA E .

XN - DRC 4R % B H 55 A
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=717 EEEREOILRER]

HEBH T A 22 5F S B e iR S o A RSt ) Y S AR RS, IR
JE AR Gt TAVI AR P o Bt A 2 S U AR SR M, AN A% G i it 3 it
S RAEAA, T HERP S TE TR B B s l,
JRE AR R Bt ARSI FOBT SCHEEE A B f B AL

T, AU RSOGO, L IR R B
— - S B R R

D4, R BRI B ST, AROCFERE B IR D) T Al 15 it )
KIKRE. TEREUR. B 208, @WEm, TEIUS T B,

REVR: 1978 4F3 2016 4], —KBEWEIH 2 B M\ 5. 86 AL Mikr/E L
FFA 43, 6 {ZMEkREE (NBS, 2017; & 34D,

E#%: 1978 2016 EHIE], SFEHR A BN 51 AR EIFE 423 75
NE Hr, EEAR 1988 FNTCEIA, 2016 44 [H w4 B AR I
137N E, AW, BRHEEBEMEMNL. 3 AAR EFE 12.4 HAR, @ikt
e NTCEIE, Bk 2016 FmikicE BARER 2.2 AR (NBS, 2017;
35).

ARSI : A I REAE IR K R AT LA 2R R IY 2K VEBKT L i8f st K
IR o ARAEFP SCIE (2017), 2014 AF R [EAS @ IZ fREFE N
4. 340 t FRYERE (3. 042 t FREMD, St ZumBERELE Ny 13, %, A
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BISHBERE G LM AEAELLE RE, H 1996 LR AR T EF S W
e ERE, ACEIEHAEFER 1996 £ 1. 112 t ARAERECO. 8 42 t brifEMD
BB 2014 4R 4. 342 t brvEIE (3. 042 t AnviE), ZARZE T NE,
R Akt s A m BEVR T T =

FE: 1978-2016 FEHANA], T AT I 6. 7 F 7K EFH% 36. 6
VIR, EAZHIT 4.5 1% (B 36),

K34 v E —REVETE 9t (1) P 35 v [ 5 Atk R0t i e L 1949-2016
50 -
600 20
401 400 A "
30 1 200 %;
20 - 0 — 0
MM~ A MM~ AW MM W oM
10 4 358885558555 88888
O -+
P~ O AN N N NN
BELELEEEEYFISS I ABERTAE) EIHAE BRI AE)
Do T e B T e B e R B B R IR N I @ N I N e " I "
7J<EE,\ *2%\ 7J<EE, .i%,‘_:\‘ .ﬁ\;ﬂi .E*% B LE R ETAE) HKEEVERAAE)
EREREE N ER(TAE) WIIAE B AR)
#IEFIE - Wind HIEFKE . HEEFS %L http://data.stats.gov.cn

K36 R AN AR KL 1978-2014
4000 -
HEEEFAR (%)
30,00
20,00
10,00
000
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AY

T BE N

5, BRI AT I AL R 1A B R A S i o, AR AR
Fre REPRAKI T A7 B

5, FERN GO A, T B RAE GRS SR [R) A P AR A
FH S RORE AT S At B0, VA 58 i 2 B0y S I A 75 22

= HEIAFGOIE I 2020-2050

L. s RPN J5 17

JiZ = fRgu R Ak ek

| 2035 FE L A, B AR YR SE I L G (0 BT BOR A R 19 mCKs 3k (LBL,
2017; REN21, 2017; World Bank, 2016; McKinsey, 2009). #R#E RI HiH
(ERI, LBNL and RMI, 2016) i1 [E BEJEAH <A AR IR R, 1R 50HE
Al 17 (0 2t SO AT B R ()

T2 s B GREERE 0 45

—ARIRAE: BUNR B SRR, fT AR REAESIRS
HAR TR R SR, R L Iy 2R MV I AN R o BUR R 78 43 IR 3
X EETCTE 2 F 77 Sl 22 55 R e AR AR AL SR TV F

— AN ARIPSIENL: 2. B R A PR

— RSN AT
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2. SR FERE A i EE RV /7. 2020-2050

IR AR I R AN T R, B — AN T T i R A
SR AL B B8 /D REFE . HERURIS Gy 35 AN J7 )l i % St 152 i e 2B i
SR A GG, [ BEHR D BARZ B IT5 G o BAIE Sk B 3 28—
AT RS RCR, BRI S B R 1) SR (k5 IR B UR

Reinventing Fire MfH4H (ERI, LBNL, RMI, 2016) XFEAH %S
[f] cost—effective H AR KN FHHERIEAT T R4 AL B T i b i 2 A0
Wi, AFH T AR S T ) SRR RIS A
BEIRARGL: B e IR A BRI BRI ARk PR R e . a7 EIRZ
7, K BH RS AN REE B AR EL 4 1T DL A S e PR B R AR R385

— . 2020 7, FrAEENLAUARIHE 3 RO EREKR, 2
JE A AR SR — bR o [ I 35l e e X2 0 DAt/ e SR s 3

—BHEERARL: 2020 FHU, A FRAMRERS (KREAH
D i R I B AR o AE 9 SIS AU, RS SR LA R
BEFE/RSEhr e, BFEUKAE. TH%.

—— P A X 201# B ZTheefn TOD BRI, BAT & &AL
B, Kwdds, BPIENAT R A AT ZE T8 SR o 3 T At A e R L %
FERITRPE, DLIE RLU5 AR IR o

— AL EBREMNAE (B, WE LDV/RE, HAMLESR
), 2025 FERTIHFEANHEBE ESBIR G5 7).

><\

T
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RE A1 [E 55 H LRI, #1 cost—effective &k AEIRTIA, T H 75 B 1Y
It 35 JiAZTC N, AT LT B BREHIT 3 56 /14478, 2010-2050 4F 1]
[ A LA 21 JiAC T N TS

HE Al B S SR L Y, R BRI R T K . R4 Paulson
Institute FIMIEE, SREOEFBUEH RN cost-effective KA, X
SEEPFSUE—I, FETE =57 WA E 2248 (T TR

VU, B 98 2o 00 R At Rt T I Tk

NSRS SR I it 5 R DA BRI, D0 T A AR i BUAR R PH A7 o DASSIE
FRIINBE], AR SCIE (2017) HIZRER, BREEEPRREEE (TEA). EERRE
FEE (EID. EEAMAR (BP). WAREAEHL (APEC). 7B
SR E K S286 (LBNL). AEJRWF7CHT (BRT) 253 BHLMY, 76X} b E A i
FIREM BAU T30 v, 2050 4FZ AT #RA HBLE B4 5. BRIk, QAR
SR B, FERBE R SR IR R S B R

5, BEABENE I ROAS AN AR R T B Bl e L, AR IR 2T
4 AR AR o DA BRI AR 22 B R AE A G AV ARIE G, IR 2 24
ERER R R TR, (H SRR A

HR, DA 06T B At B0 bt i — 2 1] B e HE R BOR Bk, — @R L RHAS
TR RO R S . e, FRERE S R BARAEA VT LAY, (HAT R A
AT R AR R ) A R IR I SZ B, DO I #h A R K DT
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A, PRGN K

F=, OB B HLF] . ARYE Paulson Institute HIBFFL (53X
P, 2017, BIASOEFARE. SRGEREEIFARZ TR, A
P 35 2t < RO LA 2 Y PR A1) P2 0T il i R 5N S i S SRR AT &

[ REVRE FERL Y, XTI > s, B (U R Tt H B
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BT PEGEFERLE ). 2020-2050

SR TS S M Ui

TERF BRI, AR (1% 500 0 58 2 R ARV 2 T A T 48
TARK 2050 FEERKIAFEEMEZ 281E, BATHIEN A5 JL KRR
H AR e BTN . ARHR BB DTER, AN 2T 2020-2050 #E47 € BV R E,
T2 % e 1S 5 0 ) AT VR 2 AR 7, i HHAH N 0 2 3 ¢ €0 2R ) A )
FIBCR A . BT ARG OE T BARTE S AR, = AL X L8 A ) FIBCR
THE, iy IEREm HREA RS R

GERIBBAEADRFSE (Hin, UnmiBig, et al., 2012) °, B{EHK
KBk 2 (W EAR AT R W], R (LR a] DU R SE A 13, AN /2 il
WK E . B AT, X T LA 32 B B 2 RN A BB AT IR AR T (L,
Acemoglu, et al., 2012; Hallegatte, et al., 2012; Jaeger, et al.,
2011; Zhang and Shi, 2014; New Climate Economy, 2014; World Bank,
2012; UNEP, 2011). frR# “Zr/Ki " (green) BRARAT SRRV
PPERMRS, WEHFIRZENEGEE S AT DL EE T SRR,

B, “GKEF L (green) i “4&1LRIL" (gold), BAHEMNE.
RIERIH B, &N T2 NITEFEY) BT RAE N K477 AL R K, B AATD

PR Z RS ORI E AT . XA L T, A O R RREE KA, BT S RIIA
R Z TSR AL, A2 — R AR B [ . SRATRG EAE R E L (well-defined) Z&1F T, LI
WAV B
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Han SR AR f 27, AR RGUR BN S R I A2 7 fh AR 55
Fe X “ SR AT R B B EEL oy, M2 MER) . X R L2

Zehr A BRI R R AU B . B I R BRI K, H
LINNESE SN k2 SRS 7

Hk, T “aoKT 7 i A vl sese i “ el 7. JeH
e, R BT KREAFE T DA ACH T R LA .l B
HLA S BOER B AR VE R LA S, IR TEHE 1 %t B IR At mT LA G ) 4
4. — HRTHI IR I ) 2 P BB 45 LA o, T “ ot mib BE W 5 A0AE 4t
VAR 2% 0 18 KRR o

F=, “HOKE W RN BA L ARSI ROR . AR AR 2
FAIRS AAAEFSME (non-rival) HRfiE, BPWT LRI SR
FY o SXFURFAE B 22 5 1 R rh s 1 i I 10 B BRI . XA non—rival
P, R EASH IR SE L A m Rk, R A R - kI
H R AR 22 I, EATTR ASMER BB R AR B, 75 2T A 7 Lk A
Xo MH, B0 REFEFF IR Z , D2 al JFEE), AR
P SR A A 8 o

. RTEREE

BAIX PN T BRI 5. HIE S (Business as Usual, BAU) Fl%¢
I = ILAL, BATEZEE T Har 2 T st A ST 7R, DURZR (1)
o [E g L R BRI, (2) REIR A ot S iieg . ST He=
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WEFCEE A, RSO AN 75 TH A TR

« [ 5% B i R E 7 P R (L AT BA AR A, R BESGIE R TE T TH

oPBL i 22 PRI Ja et ri 8] gt € 2 7R S 468 vl 61 76 A 6 555 b X 1 52
i BEAT 16 5 BT

<“CEIAREYE” THH X o [ BEVRER 1] AT I ST 4

MR (DNV) & [T r Ay, PR v ] i Yt 400 G SRR BCEE Rt 14 it
FLH AR AR S 17 T P4 BE VR 178 7

X 20202050 FERIGREFERIE T, RATKERAN DT A5
BTN, (EGHFHK T, DRC SR 4 I BERL 7 3K 5 GDP B FIZ 3T
ZERI AR AL . TEMSE T I, FRAUKSE COF MBI R, SRR (R RO R8s
JFURE . BRSO 5 5 ST AR PR R o

R4 DRC & (0 AT A X S (0 B8 7 (R 43 M, E TEAf PR ST ) 22
HESET, GPr g KANIREE 4 2= AR A AR E RSO . — 7T, RAF I
AEBTER] LU A R B SR AN I N A 58, T A A 5L o
B O K IR Sy 2 — . 5 — 7T, SREA DT IR IR B LR
FISCAHR IR AL T 3 77 o A iE B, — METERRIE , fER R TR [,
Z UK SR E BB AR AR R, LR, R

BATE 2020-2050 £II43 A 2020-2035 A1 2035-2050 FMFrBL. 2035 4E
R ANEERI AL MK, B 2035 4RI EE AN, R rh E R A ST
k2= 3 SCHARAR IR 9T, 17 31 2050 45 Ff s 90 02 S B e 61 BLA A4 58 [ 1)
I3
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TR, SMATAMET S, AR 73] 2035 4 b E 55 2L
TR EAE . XA E 2050 SEAT RS LAk (fE R Sy (b B4 . (R,
2035 FEHT B BCRER AR I S . S FERy, EWAEE RE. R
T 7 2> $ ] 7

TEIXFEMEBE T 50N, 2035 AEAUPAEE H AR IR <] DU (i
o2k WD, 78 BRI E AR SR B bR, DUEE Bt 5% A 4tk
e i KT H bR o 3B 035 o G 2030 4F ] RREE R JE H bR g (1 E X B
bro fE 2035-2050 4F M), Hh [ gk (0 R rp IR BT TR, DL Zifi )
JEIN, R TR AN () B SRR OC B A BR AT RS R JE AR B K

= ORI 2GR

il H R ] P A 7 R RSP R K SE B T 55 DRC 1% AU 155 50 BAU 15 5
Z IR ZERER K (LB 37 F1038). ELMAIHER S, FRGEEET 1T S R 3L
RIEE - BV IR BN A GG BRI, RIS it & o 4 7 A
RERPEARA TGS, RS . 1A, RFEFERT, s
FEA 5T BE YR AR R 22 G A IR R f A o X L PR BN AE R [ 2 L
ML Gt ) iR 55 0 0 (R AR R PR R BE VR o DRI, JRATT 9 23T 2 A5
LT RIARA, AR GDP /K-F K324 .

ERXMIEOL T, [F BAU 1& AL, T EZ 5T R = K 3 B A = B e 2%
IS S R S G AR F R IR, AR5 500TH AR R K (AR
14 39 A12017 4F PBL k% & 3. 2). 1 2035 4, MM 5~ GDP (12
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b, 74% 5 IR AR AL 2 AR . B 2050 4, RS ML A R GDP
R TTHRIA R 82% . SREEERYE 2 HARIIAE R MRS b, G B 74 5F
HRET NS BRS — KR, B at iR &S R e L 5T IF) B B A iR 4y

K 37 hESGEETI GDP HEZI 2020-2050 B 38 rj [E G (0 L B KSR 1 B2 2020-2050

GDP: BAU vs. GG
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K 39 H [H 4 LG GDP N & 1520 2020-2050

Change of GDP Content: BAU vs. GG
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I NG SEESE S ANk S A ]

FRATTH 205 G B Rt AR PR B B L AR AR SR B R S A
b, SR T AR E 68 B0 R B VAR RS . X e TR SR B Y AR R
(Reinventing Fire) HiH (ERI, LBNL, RMI, 2016), DL PBL Xf4zERk5Y
il 4 5t - (PBL, 2017).

4% Reinventing Fire PR, FELRGILIRIERT, FESSKITEY
i, R REVEAE G B HER Cn — AR A A ) S RE WD . F) 2035 4F
K SEIARANE D - 78 2035-2050 4F, HFBCER IR FFAE R ARMIKF, IR —
LR (B 42),

TE TR S5 G I, PBL SRR W, 76 BAU 41F T, —HL
B A0 SR A (O HE i K K8 b . 5 BAU ML, A [ gt R 5 S5 mT DAk —
AR, Bl BRI D 45% .

B, B> B EA RO AR e B e 2 5 1
LRy, FRES A HIOR B IRECIR, R nlElshizim. PBL KB, HARLE
[ SR TR 2 N BRSO R R T B CHE BAU 15 5oz 39%),
(HUn R G 2 BAEAR B bR RIUE MO Zh R, 0 n] DL — 5>
2 90 FALHIK T
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Kl 40 SR B AL Gei5 G T B U 2010-2050

mso,
]

h institute emissions calculations:
Reinventing Fire: Ching team analysts

#IEFKE - ERI, LBNL, RMI, 2016

R4 DRC FHBA RIS S04, £12020 - 2050 4E, AR A LIERIR
KIess. Hrp, 3] 2035 4, BAU 1 5 e REUN Lu A BRIA 3 85%,
MRS O ST, IMEbRTRe A=A 5. 22050 4, Pifh
s N R R LB BB 73 ik 21 90 %6 AT 95%

FEIKIREL T, 2035 4 AN 2050 4F, srtafe MG sth, =FRKEA LR

Lb, o3l bt BAU 13575 2.5 A1 5 AN H 70 .

41 syt R e dE A g i B 4R T

100 4
(%) _
100 n
Share of NDavs with air
90 - 90 - share of water
80 - 80 1
0 | —+—BAU
70 - ——GG
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o BEIRTH FEAMRHE L

H T4 5T B R IR T R S e R R A OG, FRATTCARE IR AR AR, B
BAU FH&k 0 4% R 5 N (1 B R FEIR DL

FE SRR, A TIRIESE B B AR RIR R, L BAU 15t N A KIE
it fldn, M 44 7T LA B o E T — R AEIR 75 SR 0 & BB . #1] 2050
T, BEURTHAER T RS 2010 F KRBUHFIHI/KF (3.4 Bil teed, T[]
o [ 28 BRI K S A

FEARRE ST, PBL TR, dEBALTRREIE R L, #5 OECD
E KR (PBL, 2017; &l 4.2). BIfELE BAU 56444 T, Ko Holak
Ho EGOERERT, TEIEASE,

[ S B AOR, AR A IAE REVRE 1 b Biltn, 2 W, PBL H
4.6, 2017 A, BEMELZRTE SOE B IRRLE RSB . BR TR, X
PG Ol 2 R AR FE SR L T B L o FESEIL A BR AU H ARG 5T,
R RIR A DR e K P N R, S 1 A AR BRI

42 B7r, WHE Reinventing Fire WiH AT, 2010 4 2050 4F
6], e [ R VEAF O ) — U BHE T ks TR 42% 0 N —EB 0K BB R
X — TN 5 A BRVE A ¥ PBL T HEAT LLAE . I S 350H0R S B 2 v [ 1 —
EACTRHFICS &, IR IS 2 SRR AL B A i 7% (R BT UL
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K 42 SRR PR AR (Mt C0.) 2010-2050

FrA B8 IRABRAVBRHFL (MICOy)

@ Reference Scenario @mm==RF China Scenario

20000

i -

0
2010 2015 2020 2025 2030 2035 2040 2045 2050

£ HEFKE: ERI, LBNL, RMI, 2016

N~ SRR ) 5 AR 1A B RS

FEARRREE L, RSO 5 2R R A PR X
e BE RN HEAT T 0 M. BRAESA W], FHEFINESKE PBL (2017).

1) DRC HIBAK T ESR R SIS IR,  [RIAH 5[ b I BABEAT
T PR i S5 REAT B

2 Xt ] ot R T HEAT WP RO T 3 i, JRR AN N B S

3) HMTFARERSIER, DRC FRAGT Hh ELr L A o7, 74
BR 2°CARAME HARIE IR RS, NI ST T I AT -

o A DNV-GL 2245, FRIT#E 2020 4 15 1% v B 810 A Rk
7 R 5 B0 o [ B R 22 5 B HE T ) 5 0 (DNV-GL; 56T~ DNV-GL frI 54,
2017)

< NSEBL 2 BEARRAUR H bR, FIBRN 43R A AT AT AT ShREAT 16 5 7
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4) R “ 4Bk HEE” (Global Land Outlook) MG 54T
250, R H AR Oy B AR B TH AR B AR AR, X R A Bk RN A R
PRIV BT 22 G T

5) MAERAMFE, R A ] s Dy 2 3 £t £ 7 1R 3 g 75 B (0 SR R A

FERRINT

F—, BFE% L, DRC ZEH\X TREHEBREZMELITER,
EEFANX FERSMHEEZA, MR SEIFEE. PTEMZEG
FEMUBRAT, B AR AR 5 A0 LB [ brfd s ngg e, KON GDP 1
KRB MRS AT, KPR Lhs bR RS, UG BUR.

EZ, PEESHKERERMERPHGE, ATHEMEMER, it
FPEMSLREER SR — B, [ ) AL SRR, P R AR S Rz I
HH o o [ 4 0 e B R AR ) S, R o A 4 sk — A HE TSR R U
A P R A, HARBCE AR T H AT K 2 2 BRIk v 16 5 o 7L HERCE
B2, EHbr EBATHATHRIP 2 ERECE, 59 E R R osE g7 s
B VIIRAN R LS A 3R B2 1) SRR A H s o 4 7 8E— 2D /i & AR
B, T BB RS ).

F=, WMXMEIHSBRBBIERRTITHEIRSURITEHRER T
R, XBEPELTEE 2 BREX—BHFOHREL, SE/LFn
I, @id#—HiE IE CCS HAMKEIRIERE, HUEBRERREN, W
FREF UM ABAFINIRESHKBHE. £ 2 5 RENURBER T
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SRR T B B S B AT R, RO BGE A DR SEAT R R R B
B o ARE 2% B AE I E AR, [ BT 85 0 AT RE AR ABOR N . R [
RO R B AR OIS, W) e SRR BT 2 B IR ) e BRAC R A2

DNV-GL A5 RU50 b kAT 1 9 o &, 7E 2020 4F Al rh B F4 1B 5%
Bt el et . FARTI S, B, QR T i P> R R S il
A, R A SCEU R H AR5 T AL T AT R AR . X DA
(AN i1} 2 S N e Rk /TR P D D S R 472

S, A BRILAELAE FN, o B AO F b SRR SRR IR FE AR E - SR
55 H A T st XA P, HLARS S5 2 5 R -5 S ME 2 R AN 7] B4 - A
Ao v EE R R B AN K o IR RS, 50 1 5 SR ) o [ 4
PR R MORAFAE . Herp gl AT WRAE NSRRIt s . A4
Pigedi Az rs, LLR—SRRp e e,  ELanIsmmiie.

MBI =, W E SO 2T B A R L,
T e () - B R /g, RIS 3 OKANAEM) 2 REPER R 7T, R EEASEG Sz B
AR IRHEEE R CBE ERE IR AL, 2017 ). RKJLHEE, IR
A B A A 2 F SR AR P2 R g B [RI AN, F TRR IR AR R R A AR
Pe7 G KR E AR B A R b B RN 4 BB AR &R T ) R K D
IR o 3K — TRt T s RS » R ) 2 AR AT R B X 7 R (K Bk (Van der Esch,
et al., 2017). HELEARM AR 77040 H B IE R IR T 7, i
KT HLE,

S5, AT TR B AR AL B s BRI AT KT, 5 [ B — S I S A L
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o ] 2 £ 2 R Al D ) — BB SR B 25 A2 SR 1T 5 LR . BT 2

TN, 3 A 7= A A 00 DA DA ) 368 0 2 1) B 45 [ 0 ) A
W22 5F K o

CRRINFIBIFTECE, 515 EH S E R RS R, SRR
B, TERRIRAE A . SR ANIE iy T E SR (R JE

F T AR LRI T R AT AL S B R D T S B BOR, R A
2 8] 77 T

« 4T S i 15 7 B A1) R B 2878 2050 45 LA E S5 ¥ IR0 A AR AR

< JBEG BRI AR 7 X — I TR R E S NI, R X sk ]
BHE FE R ST AR 10 TE I b, TR AN G A G B E A o B IR AT AR A
FHIAEATRIF #0012 FE BE B B SR AN 47 (CCS).

BT IXFERHARGEAT A0, BRSO A G R
flan, WEESRBART “hERERT SRR R T TR
(CCICED, 2013). XAFMBEHKSA Bh T Sfd b [ flG b e R sy, DL
EE M EE BUK .

MIEZ IR, A BRFI X G 1E AR 4 2 (R ) B 22 (A, 531
B IEE R MBI E R o flan, fE s ER-ERMN—A 2R, hEE
DA SR AR Dt SR RS A 7 5 (R A €. AR BT At 26 AR R R 1
OLR, oAb GrAR B X — A € X3 1 T LA Bh i 1 sl v 7
[R5 A BRI A SR L 4E.
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B=% BORHEZR PSR
1 GEERBORIERVH TS

. S OEREER T EHE

AR5 I T 2% B 0 A (10 SR R AL ) (R H A ) — 38 7 s B i £
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Annex 1. Global Implications of China’s Transition (PBL)

Main findings of the model-based scenario analysis of the

worldwide implications of China’s Green Transition (PBL, 2017)

Early comments on the work plan of the Task Force recommended that
ample attention should be given to the worldwide context of China’s green
transition. In order to kick-start work along this line, PBL conducted a
preliminary study. It was carried out in collaboration with Utrecht University
and supported by the Ministry of Infrastructure and Environment (now
Infrastructure and Water Management) of The Netherlands.

From the range of economy-environment issues to be addressed by the task
force, the PBL kick-start study focuses on changes in China’s energy system and
its significance to climate mitigation and air pollution. In order to include at
least one other natural resource, comparable assessment results on worldwide
land use change have been included, taking advantage of recent work in support

of the first global land outlook.
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The PBL study has been coordinated with the ongoing work of the task
force through

the task force interim report of November 2016, as a guide to scope and
lines of inquiry

five questions on worldwide context collected from the task force
(reproduced in box 1 of the PBL report)

periodic video meetings and data exchange, during the first half of 2017,
between the modellers at the DRC and PBL and Utrecht University, in order to

ensure consistency and a mutual comprehension of the cause of any differences.

The main findings of the PBL study are as follows:

China’s Green Transition Pathway reduces the increase of emissions
of important air pollutants towards 2030 and decreases them further
towards 2050. Further reductions are achieved when introducing
additional climate policy to reach a 2 °C climate target. These ancillary
benefits of additional climate policy would improve the emission
reductions to 81% (sulphur dioxide), 68% (nitrogen oxides) and 55%

(black carbon), compared to baseline projections by 2050.

--- A Green Transition would --
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A Green Transition would help to achieve environmental goals, in
China and globally. However, in order to reach a 2 °C climate target,
China’s Green Transition Pathway in combination with worldwide
current and planned policies would be insufficient. The temperature
levels in the Baseline and Green China plus scenario keep increasing, also
after 2050. Therefore, additional mitigation efforts will be required to
further reduce greenhouse gas emissions in order to reach a 2°C
warming target. Roughly speaking, relative to China’s green transition
pathway in combination with current and planned global policies, a
doubling of carbon dioxide mitigation is required until 2050 in order to
achieve a 2°C warming target.

In contrast, the Two Degree Climate Policy would result in the

global mean temperature veering towards an increase of 2°C, or less,
- 117 -



i FEAEFHA: FESEE2050 W

The New Era of Green Development: China's Green Transition to 2050

relative to pre-industrial levels. The emissions trajectory of carbon
dioxide in this scenario matches a 66% probability of achieving the 2°C

goal by 2100.

Carbon dioxide emissions in China region
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On issues of worldwide land availability and land degradation,
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China’s Green Transition to 2050 would take place in a world of large,
increasing challenges. Relative to the world around it, China’s projected
overall land use changes to 2050 are modest. However, elements of
China’s Green Transition that influence land demand are significant
because in China, not much more suitable land is available. Such
elements of the green transition include agricultural productivity; the
proportion of meat in the human diet; bioenergy production; and,

locally, urbanization.

Land-use change per region, under SSP2, 2010 - 2050
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Central and South America Food and feed crops
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In addition, in view of questions posed by the CCICED Task Force on
China’s Green Transition Outlook to 2050, the PBL report offers the following
reflections.

In terms of constraints and synergies of China’s Green Transition to

2050, four issues are obvious from a global vantage point.
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The current dynamic period in China’s development provides a
finite opportunity for transition. Importantly, the sheer time required to
change important systems, at scale, is significant and these systems tend
to serve for many decades, even in fast-changing China. For example, the
power distribution grid; urban layout; education systems.

A remarkable risk in the region appears when the scenario outcomes
of the Global Land Outlook are viewed together. While China is assessed
as a world region with relatively small land-related challenges up to
2050, neighbouring South Asia stands out globally as facing a difficult
combination of challenges.

Global and regional collaboration remain as important as ever,
especially with China in a new, more active role. For example, as an
element of green transition, China’s economy will abandon its role as the
world’s cheap mass production house. All other things being equal, other
Asian economies will take over that role. Regional collaboration has a
function in helping to prevent, or mitigate, a potential continuation of
the associated burden to the global environment.

Or, considering climate change, it is obvious that China’s green
transition pathway in combination with globally envisaged policies are

insufficient to keep global climate change well below 2 °C.
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Opportunities for China’s Green Transition to contribute in a
significant way to worldwide management of land resources appear in
the findings of the scenario exercise. China’s large investments in Sub-
Saharan Africa represent leverage in making African agriculture and
agricultural land management cope with its challenges — assuming
China and Chinese investors will, over the next decades, indeed have

good land management practices to export.

At various points in the analysis, key conditions become apparent
for China’s green transition to succeed. They can be summarized as
follows.

Successful policies to steer the supply side of China’s production
away from its previous path and towards a development that is more
like that of South Korea and Japan.

Successful and innovative policies to steer the development of the
increasingly important service sector in China, including its new
business models, towards a development that is truly green in terms of
energy use, waste and transport.

Successful and timely policies guiding how urban development and

mobility in the next decades will be organized, in particular in spatial
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terms.

Fully instrumenting policies aimed at capping and eventually
phasing out fossil fuel use well before 2050.

A tirm strategy and budget to avoid that the interim tool of ‘clean
coal’ locks China into a path of continued coal use in times when this
will be incompatible with agreed international goals. Any application of
coal and derived fuels should be accompanied with CCS.

Over and above such technical conditions, social policies are
obviously crucial for the transition to succeed. Such policies would be
needed to ease the pains of transition for China’s current home areas of
manufacturing; as well as targeted policies for education. This is outside

the scope of the current report.

The report makes suggestions for a fuller version of the current
scenario analysis:

Address, in particular, the implications of the transition and its
envisaged new business models in the service sector, in terms of fresh
water availability and use; air pollution exposure; landscape; agricultural
nutrients and pesticides; waste. Of course this would be in addition to

energy/climate issues and land use changes.
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Be region-specific, possibly with a view to the regional pilot projects
proposed in the task force report. Conditions for China’s green
transition as identified now can then be interpreted in more concrete
terms.

Involve Chinese expertise and/or review by Chinese knowledge
organizations, in addition to any work by international organizations.

Details of the model-based analysis

PBL looked into possible development trajectories for the economy
and energy system in China in a worldwide context. It also considered
results of comparable work on land resources. The analysis leads to five
conclusions.

China’s Green Transition Pathway as elaborated by DRC shows
important similarities with the scenarios used in international studies.
However, the rapid decrease in coal use that is projected in CGTP is not
matched by the international studies. It can only be achieved with
ambitious, deliberate policies. In general, the study found a good
similarity between the general trends in the Green Transition Pathway
and those in the IMAGE-SSP scenarios. Still, in some areas there are

differences, as for instance the size of the service sector. Furthermore,
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China’s Green Transition Pathway is characterized by a less dominant
role of coal than in any of the SSPs as well as a larger share of solar and
wind. The international comparison emphasizes that for this, very strong
environmental policies will be needed.

China’s Green Transition Pathway reduces energy consumption,
greenhouse gas emissions and the emissions of important air pollutants.
China’s share in global energy use and emissions is larger than any other
country and China is expected to keep this role in the future. In terms of
per capita resource use, however, the consumption in China is often
comparable to current high-income countries. The important role of
China means that development impacts reach far beyond the Chinese
borders. Implementation of China’s Green Transition Pathway reduces
China’s share in global CO2 emissions and energy use. The Green
Transition Pathway leads to lower emissions than currently included in
most international baseline scenarios. Therefore, clearly, China’s Green
Transition Pathway will require additional policy efforts. As the
comparison with Baseline projections shows, energy demand sector
efficiency improvements are required. In addition, the use of coal should
be massively reduced and efforts are required to increase the share of

renewables like wind and solar in the overall energy supply.
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International current and planned global policies and China’s Green
Transition Pathway are not enough to reach a 2 target. Additional
mitigation efforts are required to further reduce greenhouse gas
emissions. Most of the additional greenhouse gas emissions reductions
are achieved by further reducing the use of non-CCS fossil fuel use and
replacing it with low-carbon alternatives. Global climate change
mitigation in the 2 Degree Climate Policy projections do not consider the
issue of equity, as equal carbon taxes are applied for all regions to reach
the climate target. Depending on the burden sharing rules, the required
Chinese efforts could become smaller or larger, and China’s Green
Transition Pathway emissions trajectory could be closer to, or further
away, from a 2 degree Celsius global warming trajectory.

Total land demand for agriculture in China is projected to remain
stable under the conditions of the global baseline scenario. However,
other scenarios would bring relatively large differences. China has little
margin in terms of available suitable land. Therefore, elements of China’s
Green Transition that influence land demand remain significant. They
include agricultural productivity; the proportion of meat in the human
diet; bioenergy production; and, in specific areas, urbanization.

In terms of land resources — soil, water, biodiversity — the worldwide
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context of China’s Green Transition looks problematic. Pressures on land
resources worldwide will allegedly become larger than anytime in
human history (United Nations Convention to Combat Desertification,
2017). Keeping China’s agricultural demand and production stable
during the coming decades, while carefully retreating from overly high-
input practices, would arguably be China’s largest contribution to
managing global land resources and the global food system. Specific
risks emerge, in particular a very difficult combination of challenges in
neighboring South Asia (Van der Esch et al., 2017). Opportunities emerge
as well, such as China’s leverage in Africa and potentially exportable

experience in large-scale reforestation.
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