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PEIDFHREEE

New development idea

> HERBBEFR HEZ. BEER. MERE, RiL- 7O i
H#ESHE Traditional policy path: idea, guidance, plan, pilot & program,
scaling up

® 2002:
® 2003:

® 2004:

® 2005:

® 2006:

® 20009:
® 2011:

® 2012:

#% T 34k New industrialization path

B2 ) FE 81 Scientific development concept/balanced development
pay more attention to sustainable development

B 42, TEIRAEH Resource-Efficient and Environment-

Friendly Society (REEFS) and Circular Economy (CE)

Mgt <, AIFEIE K Harmonious Society including man and
nature relationship; Innovation-oriented country

%4 T % - HEH HIVR Energy efficiency and pollutants reduction approach,
target-oriented policies (legally binding domestically)

7 ) — KR EFEE Green and Low-carbon development

225 R 5 EEHR Transformation of economic development
pattern: green-leading in some extent

AR RBECBARE SR Ecological Civilization (EC): green, low-carbon and
circular economy development, new governing philosophy



20004 IR R IR - HETDIREFERE LT ) — U HRBEFRER
Legislations for promoting environmental protection and green
development since 2000

® /K;% Water Law (issued, 1988: amended, 2002)

@ IRIFT7ERAAME Environmental Impact Assessment
Law (issued, 2002)

O %I;f’sif Energy Saving Law ( issued, 1997; amended,
2007

o ERFZFIELEE Circular Economy Promotion Law
(issued, 2008)

® HAENBETRILF*—E Renewable Energy Law(issued,
2005 amended: 2009)

e H)— 5 E{RHE Cleaner Production Promotion
Law(issued, 2002: amended, 2012)

oIZ1E{R:E;% Environmental Protection Law (issued,
1989;: amended, 2014)




BIRHHEIBBEESERRELENIEE (2006-2015)

Target—oriented policy for energy saving and pollution reduction and

comprehen

sive implementation program (2006—2015)

® 5 FEFTHAE R & 485 HF B National Five-Year Plan
(FYP): 11" FYP (2006-10); 12 FYP (2011-15); target-

oriented

> 5-104F D BEH% Long-term strategy: realize the new development

approach

> PR Mandatory targets approach: energy efficiency and key
pollutants reduction (indicators added continuously)

> YRR /1% 1V Legally binding domestically

® #FIDFTH & HE

1 miaT H Sectoral plan: such as resource &

energy efficiency, renewable, pollution reduction, new energy
vehicles, green industry

® HJ5EHEA AR Local FYP
® 1TEIETH & KR Action plan and comprehensive
implementation program




12-5FtEHIRIP D) — 518
Green targets during 2011-15

® 7 ) —>F81E Green targets: 7 types with 12 targets
(11 mandatory targets)

® R4 F8HE Mandatory targets: allocated to
provinces
» Energy intensity, 16% |
» Carbon intensity, 17% |
» Share of non-fossil energy, reach at 11.4% (8.3% in 2010)
> Pollutant reduction:
v COD: 8%
v'SO,: 8% |
\/NH3-N: 10% l
v NOx: 10% |
V' PM, . and PM,,: |, new target for medium- and long-term, build
monitoring system first, not in the FYP but action plan is available

t)




12-5FtEHARIh D) — 512
Green targets during 2011-15

® 3R P $8 12 Mandatory targets (cont’d):

> Arable land: keep the area at 1.2 Bn ha.

» Forrest increase:
v forest cover: reached at 21.66% (20.36% in 2010)
v'timber stock volume: 600 Mn M3 1

» Water use per unit industrial value-added : 30 % |

® F#EEFEE Predicted targets:

» Agricultural irrigation coefficient: reach 0.53 (0.5 in

2010)

® Z DM D FEEZ Other targets considered:

» resources productivity: 15% 1
» total energy consumption (reasonable control)



12-55HEHAR P DI — F51E
Green targets during 2011-15

® HATEE T % )L ¥ — Renewables:

» Hydro power: 290 GW

» Wind: 100 GW (grid-connected; S GW off shore)

» Solar: 21 GW

> Biomass: 50 Mtce
» Solar heating: accumulated at 400 Mm?

O A I F—E

B

IR

New energy vehicle:

> 500,000 accumulated sale in 2015 (battery electric vehicle
and plug-in hybrid vehicle, ambitious)
> Fuel economy: 6.9 1/100km for passenger vehicle



2020 LIFD T — $51E
Green targets in 2020 and beyond

® HR M

TEAR

\l

2 Mandatory targets:

» Carbon intensity, 40-45% | (2005-2020)

» Share of non-fossil energy, 15% (target in 2015: 11.4%)
> Forest area: 40 Mn ha. increase (2005-2020)

» Timber stock volume: 1.3 Bn m? increase (2005-2020)

» Pollutant reduction: action plans on air and water pollution
control available or coming soon

O &

R IAEZ B ST E (2014—20205F)

National Plan for Addressing Climate Change (2014-2020)

® Z DD BE{RIETE other targets ?
v Carbon emissions peak by about 2030 or before

v" Share of non-fossil energy, 20%
v" Total energy/coal consumption
v" PM2.5 and others




HERI18AIREL18H=h 2D £ B XA ERE

Institution Building of EC by the 3™ pIenary session of 18t CPC Central
Committee

WEDZAEMRIEICETHETDEEREICE I HRE Decision on Major
Issues Concerning Comprehensively Deepening Reforms

ERXABEX AN —F" OEEER  RBEIL—M TV ERRFERERE

Ecological Civilization (EC) crucial; Path to EC: develop the green, low-carbon
and circular economy

B 1 Key points
BT R A% v e 4 /FE F make the market a decisive role for resource allocation
ST R IEEUFE H play the role of government better
FH 1) R4 A 534835 protect the environment based on the institutions
M2 A4S IE IR /K R build an environmental governance system

A RENBAFIERESEASZEH Highlight the institutional arrangements for EC
Balance among Government, Market, and Society; Dilemma: Dev. vs. Environ.
Resource management: improve the property right system of natural resource/capital
Ecological conservation: set up “eco-redline”

Environmental protection: reform of management system / governance and responsibility, the
3™ part participation/PPP

Some key institutions/policies suggested, esp., market-based instruments

Priorities: price; resource and environmental tax; trading for emissions right/energy
consumption cap/energy increment/EE
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HERXIABEICEITIREER (1)

Comprehensive factors for socio-economic development
in a context of ecological civilization formulation (1)

® [EWNE[X Domestic factors/issues (interrelated for developing economy)

>EERE AQEBMN, TEIb, B, EF 57 OFE. HEe
Economic development: population, industrialization, urbanization, economic security,
middle income, the new economic normal

>R OVEVYREARE. ER. MERE. HESRE
Social progress: consensus, legislation process, employment, regional disparity,
social stability

>¥§f§§r§:ﬁiﬁl*)b¥—#&$ﬁ§éﬁﬂi AEVT/PM25, KBS, TIEEER, RFHI
A o A& it
Environmental protection: supply of resource/energy, haze/PM2.5, water pollution, soil
restoration, mitigation and adaptation

> A/ R—aEREF N Innovation and competitiveness

F R EPEENZEE~DOEI REEERE. EXEE. PAE. FEFmAOH

#8=F Fitinto with the rapid changes in both scale and structure

>EREREE:“11-5", “12—5"5tEO AT RHHEIBEERFZETIV

Experience during 11t and 12t FYPs on energy efficiency and low carbon pilot



HEREXABERICEITHERES (2)

Comprehenswe factors for socio-economic development
in a context of ecological civilization formulation (2)

® [EPFEHIZEH International aspect: political, economic, and tech.
> BIlE - $2F0 & & ZE 75 mitigation and adaptation obligations
>REER:BEFEE. BRSO REEXRTFI—Y

Growth contributions: economic restoration, international labor division and industrial chains

PERDT)—UBFERRETIVERIBRORER , HEFIL—IL AU Fv—HEEEE
International experience and lessons on green economy and transformation, emerging int’l rules (TPP, TTIP,
etc.), benchmark and standards

>4 80—\ JL1# A Global cooperation at all round

> ETLOHRERELDEDH R SHEREBELL, EEOFHEREY, FMELCESR

Difficulty: rapid growth and structural changes, manage uncertainty

0 ERYANSERMNEM, “HEBF-IRILFT—RE-REHH-BER" D
SR FIAENEETIVEEDOLEN, Lo TR M O@RZE [

Increasing factors considered, equilibrium model and integrated
scenario needed

t?)



R—R53M  BEMELER R

Baseline : China’s fast development

SEOFEORFRRIERRICRO—F Y, o
> IRLF—HHENEREREICEKE, TRLX—EBNER0—4D .. //

:/‘; L éSOOOO //
> R—XFAVIZBEVWTIEINETHER LEBEZHFYERBLTING %:jjj -

Mot £ P

?50000

e China's economic growth will gradually slow down in the future; %

Energy em|55|ons growth is dependent on the overaII economlc growth

St 0w N © o ¢ w N o g o
population 1377 1410 1449 1457 1453 1445 1436 1.420 coon0
Economic growth J———
. ' 2 125 7 6 5 45 4.0 3.7 3.5 1500000

q}450000-
Urbanization 56.4 60.0 63.0 66.0 68.3 70.5 72.8 750 = 4 <

Portfolio of Service

4446 4450 4735 50.20 53.20 56.20 58.70 61.20

IndUst_ry 330000 —_— H
Energy intensity e PR R EUR
Tons of standard 0.10 0.09 0.09 0.08 0.07 0.07 0.06 0.06 1250000

coal per USD GDP)




BEREL TV ERD IR
Targets of policy and policy path design

@ EHVTIVATRHICRFHHE—VIEZHERTE;

® ARHENDE—VZ@EREICHIFH (RADHBIR, RFIZHRE
ZHLEIRILE—D1D);

® GEXRERFHIBZRFFICER;
® ZRAAEIFARANTLEHZREZEN

» Control the CO, emissions get to a peak as early as possible

» Control the coal consumption which is the biggest emission
source while the cheapest energy in China to a peak at a
reasonable timeframe

» Co-benefit for PM2.5 and Carbon reductions
» Realize the controls with affordable costs




B SRR & Bk H HIBU R

Policies option and their emission reductions

=17 55 / high oil 2000000

= HEtE 5% / high coal 1800000

—‘I%J—E”E/T’KEZH_‘E‘/\T%% /hlgh non-fossil 1600000 /_
1400000 /

20154F[%1K16%, Z20504F [£(%50% / .
/ decreases 16% by 2015; 50% by 2050 § 1200000 /

O —S2
e & 1000000 $3
BECTREVE (5 LN F-65% / <65% 2 /

€ 800000 —INTEN

/ IMPOR
600000 / // TAX10
400000

200000

10 Ju/MiCO,HE / ¥10/tCO,
1007/ CO,HFK / ¥100/tCO,

IRIEAV. / Return to enterprises

0 -

ML J& B / Return to households

2012
2016
2020
2024
2028
2032
2036

B—HETIICOL—/EEERRAT =) KEOIvIADBHEMR
No a single policy can realize the carbon peak — Policy mix P



EEMBERICHITH R FHEE

Carbon emissions by policy mix

4500000
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3500000

3000000

2500000
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500000
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e ST+INTEN

S1+IMPOR
S1+INTEN+IMPOR

S1+TAX10
e ST+HINTEN+TAX10
S1+IMPOR+TAX10

S1+INTEN+IMPOR+TAX10
e |[NVE5+TAX10
INVE5+S1+INTEN+IMPOR
INVES5+S1+INTEN+TAX10

2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050

e [NVE5+S1+TAX10
e 52 +INTEN

S2+IMPOR

e 2 +INTEN+IMPOR
S2

e— 52 +TAX10
S2+INTEN+TAX10

e S +INTEN+IMPOR+TAX10

)




FEEMBER FTIAICKS IRV —FRH B ERBEHE—V(E

Emissions Peak of energy—intensive industries by policy mix

scenarios
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Mining and Washing of Coal

Petroleum and Natural Gas Extraction
Mining of Metal Ores
== \lining and Processing of Nonmetal Ores and Other Ores
Paper Manufacturing, Printing, and Manufacturing of Articles for Culture, Education and Sport Activity
= Chemical Industry
= Non-metallic Mineral Products Manufacturing

Metal Manufacturing and Processing D

= F|ectricity and Heat Production and Supply




FEEMBER— R e iSE—2{E

Peak value and timeframe by policy mix scenarios

1K [6] /Peak o
40 O
BT | I&{H /peak value tireframe B3R 4H & /Policy Mix
Bn. [1.47~1.51 2031~2046 B UK, AT A% BUR
A B /population
: Bn. tce|3.3374.63 2027~2048  |AREAT REIE+ PR REVR 3 S+ 100TCHRAN,
PR 5 B K 1/ Coal R+ FERREIRIRIE + 10/CHBL
consumption
T EE N Bn. tce|4.7776.12 2032~2049 B PR BE VR B + 10 7GR B
e - e AR BE YR+ B AIC ARV 98 2+ 100 7GR B
/Energy consumption
oM Mn.t [9.62~15.49 2027 AR A BE R+ B RE R R 5 + 100 7GR A ;
23 r AEAA BEYE+ BRI REYE 98 fE+ 10 0 Rk Bl
& T Mk =8 7 #E iBn.  |4.96™5.04 2032~2034 O+ (R BER 58 B2 + 107G RR A
/High energy|tCO, AR A BRI+ PR B YR 5E E + 1007k
intensive sectors’
emissions
CO. ermicsions Bn. |12.15~15.61 2032~2049 B AR A BEVE+ AR AE VR SR + 100 7GR
2 EMISS] tCO, Ervi+ PRACBEUR SR+ 10 TR

o ITRIILEF—HEE+R R 2030FCO,HEHMREFEELFUAD 11.3%-33.3%H!H
Energy structure + Carbon tax: in 2030, CO, emission reduced by 11.3%-33.3%

« IRILF—EEBRIEDFTIN: 20505 CO,HEH A E (F2015F(ZH H

+ energy intensity: In 2050 the CO, emissions will be at the same level of 2015




SRAREGIRMIKYHIE B EEZER

Reducing emissions with affordable costs

GDPAH, ERRHV?

% -
15.00% 15.00%

Impacts on GDP Impacts on Employment

\

10.00% - 10.00%

0.00% Pl

-5.00% -

e INVES5+S2+INTEN+TAX10 INVES+S2+INTEN+TAX10
S3+INTEN+TAX100 e S3+|NTEN+TAX100

S3+INTEN+TAX100RECLI . S3+INTEN+TAX100RECLI
-10.00% - -10.00%

> 2030F LIRS B FUA LR UL TEGIBRED FIADY a3L—2a imRIFET
¥)GDP1E L HY$91.3-3.7%; 2030F LIR (X TS AZN R ;2022 F LIAT T FF ¥ E AN 3.16-
5.28%F L, EDHRIBEM

» TRIILF—BEREICEDE—VRERRFEERE 1 FE#Y LS EICGDPIE 2.13%%<E%

> TRIILF—BEICKIE—VEERMEFZE  1FRY LA SEICGDPIF2.31%%<{E%

® Before 2030, compared with the reference scenario, the simulation of policy-mix scenarios
shows that peaking emissions by 2032 could also averagely shave about 1.3-3.7% of
China‘s GDP; employment reduced annually by 3.16-5.28% before 2022

® Adjust peak by Intensity: GDP lose additionally 2.13% for each one year earlier than 2032

® By energy structure: GDP lose additionally 2.31% per year t})




HEERREE—VEHRAEHE DR

Conclusmns for peak package simulation

® FAELFUATRERFHPHE—VERETERE, AO. IRILF—HE, BFHEFOE
—VEMNEEICER-ZE

Peaks of population, energy consumption, and carbon emissions are linked to each other

o HEDFLHE—VERM: $RI10-20ENICTEEREELFTEMHELHILE—VIZ;
ZLDETIVTCI4—DTIULRFEE—I1F2025-40FE DM ; TRILX—EEREIE
REE—VEIZBOTEE
> NO#AE:2031-2046 4
> ARCHERE:2026-20304F ; ERfERGI HAZIL“13—5"h 5, BEFEIL20254% 7]
> PM2.5HFHH #4 = : 2026-20304F ; = A X (L RTEIL AT
> kFBHEFHE—2:2031-20354F, E—{E B1EE(L£2030FE 7]

® Peak timeframe: will reach at peaks of main resource use and emissions in 10-20
years; the carbon peaks of most models are around 2030; energy mix restructuring
crucial for carbon peak

» Population: 2031-2046 (plateau period)

» Coal consumption: 2026-2030; target year for peak to strive for: 2025

» PM2.5:2026-2030; partial region could reach at peak earlier P
» CO, emissions: 2031-2035; target year to strive for: 2030



FEERREHFHE—IVHEAEHLEDHAA

Challenges for peak package simulation
o E—UEBIZFREMBENDLE: BFE+O—FvyT+Hii+E&+BE+EHHMILERE

Integrated policy solutions are needed for realizing the peaks package: target
+ roadmap/b-model + tech+ +policy mix + fine management + etc.

o RAXDEMH Promote transformation of development pattern with
innovation

¢ TRILF—BERBERRBEABSRRFHE -V EFRATERRREOEEFE
Adjust energy structure and reduce energy intensity are the fundamental way
for achieving peaks

® RFEF. REMFBH I T DD THIZEAD=X LZEHHHIR DO FHBIFERIC
Carbon tax, carbon market, and other market-based instruments could work
as supplemental ways to reduce CQO, emissions

o REF—HIEHTLEMNIARME, BIEILEIE (2030FLIFTEH) (FERNEFLERIZE
E HICTHABRFOEIUTEEBEMLL

If China reach at the carbon peak earlier than 2030, it would cause the
reduction of global welfare (based on MRICES-CINCIA simulation) P

o FHERM - BFAR. IRILF—EELL. ERGH. E—VFTERN. T2, ETIREF
Manage the uncertainty/risk




REHREDHN Outline

VIR \

b 405 T 0 IS O - 45 T 3 L B A A B

"""""" Progress to Achieve China's Sustainable Development *

SEROPEOHHE—V LRI

Future Scenarios and Emissions Peaks

______ Sy WE, )  RELLEXTHERE

Cap Management, Green Development, and
Institutional Arrangements for Ecological Civilization




MRETOERXHAESE

Building Ecological Civilization and in the New Normal

® Hi'E "8 the “new normal” economy
> PEEAE. BTRILX—3HEYE? GDP: 6—7%, energy elasticity: 0.5 ?
> BFEBEAREEE economic transition
> ITARI)LX—ELEHE energy mix transition
> HEWEEDEEH: change of consumption pattern
> EIRIRIESESE resource and environmental impact

® S REM BA%EEE Building ecological civilization
> E—VFHOHERERBADEE
Impact by resource/coal/emissions cap
> FEJ)—UEERICKSYR—

Support by new green, circular, and low—carbon economy

> HSRENXHAHERBRETOE—IEFE Cap Management in a

context of EC institution: legislation, price/fee/taxation reform,
emission trading, etc. t?)




RERBFHELEEHOFIERSE (1)

Institutional Arrangements for the Management of Carbon Emissions Cap (1)

® 3T ;% Legislation
> IRIEEBIEE Amendment of Environmental Protection Law

v BERAEFIERESE implementation of basic principle and institutional
arrangements

v SRR ‘ ‘

> RR[ERMIEE, KERDILEDOHIE, TRFERDILEDRE
Amending of air/water pollution prevention and control law, drafting
soil pollution law

> IRIERE#ERIE Environmental taxation act (inclu. carbon tax?)

> [UEZEILE
v AXREFHEERSLIRTE Voting a decision by the NPC standing committee
v SHEFTEI#RA Mainstreaming in the 13th FYP
v [UEZEIXEE(KE. HFH:HE%) ERBEESE M Climate change law,

related regulations such as carbon market management

> RFAREE  Nuclear safety law
> J—2-BiRREREAE IPREELEHITHRIE sectoral standard,

IPR protection and enforcement; low-carbon product standard, labeling
and certification system

® EMITLRIIEDEIE Strengthening enforcement and justice p




RRPFHLEETEOHTERE 2)

Institutional Arrangements for the Management of Carbon Emissions Cap (2)

¢ T BB AHIWE reform of administration system
> —JoHIEE ., ZEPFISE - AE multi-sector involvement

> IRIILX—LRGZEESHREEE

A &8P Comprehensive/Macro

administrative authority for Energy and Climate Change
> &, B, VAT fine, adaptive, and risk mgmit.
® o> FO—)L TS National co-control action plan

> EPPS13ER multi-sector coordination
> Mhishi a8 multi-region coordination

> TACI VMBI RILEF—E, FEYME. CO,F, mult-

pollutant, co-benefit, co-control

nn

@ XN\ T EINTAVY &

5k, kAL, Kt B,

SETRBEFEER|E Capacity

building

7

i



RRBFHEETEOHIERZEQ)

Institutional Arrangements for the Management of Carbon Emissions Cap (3)

o J)—UERRMBHEEDERH  RMEAN_XLEH, TiH A H=X L
Innovative financing institution /with PPP

> BiR-RBEMERESERBBIN Energy price reform and resource
tax for fossil energy; carbon tax ?

> BAEFARBIRILIX—LERREZME invest green and low-carbon
economy: renewables, e-mobility, etc.

> BERFECHBEHERS] Cap & Trade / ETS
> EFBELEME Comparative study on market-based instruments
and schemes

> SEREE A HEME externality and public goods
e [EMF{%# 1 International cooperation
> IRJILX—ER#E energy transformation
> IRIILF—hERME advanced energy efficiency tech, etc.
> BREEEORERE best practice: policy, mgmt., standard, etc.
> W17 7 v + 7 x — ARk building cooperation plateform t)
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Thanks for your attention!
wangyi@casipm.ac.cn
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