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Overview of analysis design
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China’s Emissions Trading System (ETS) in the new context
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* In September 2020, President Xi Jinping annouced that China have CO, emissions peak before 2030 and

achieve carbon neutrality before 2060
2020579, I FEREMPERNFT2030Fa1KIALE, $5FEN20605FIRF

« China’s ETS takes part in a suite of policies to achieve China’s ambitious climate goals
FEEHHESSMFESIEREORIBERZ—

* From the ETS Pilots experiences since 2013 to the operation of the national ETS from 2021
M2013F LK Z IR HIZINRERE 2021 F 2 ERTHAERZ %
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Output- and rate-based ETS allowance allocation design []e]
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« ETS first covers the power sector which emits over 4 Gt CO, each year (~40% of China’s CO, emissions from fuel combustion)
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» Output-based allowance allocation with emission intensity benchmarks for four categories of coal- and gas-fired units

ET-HEHOEL RS, WREESBEIENHGRERE

Mapping China’s ETS benchmark categories with technologies

REFARSEAEHERHZEEEREAIRIN KR

Benchmark category iESFIE SR Technology type ARZEEY

Unconventional coal-fired units Circulating fluidised bed (CFB) &5t (LI HLAL

e B L2
. . . High Pressure A ENLA
gggg’;gg{;ﬁ%?g‘;ﬁgﬂ“g; o and below 300 MW g b rifical < 300 MW TE I 53003k KL 2% &% LA R HL4L
Coal 1k - TRV Supercritical < 300 MW Il F-300K BL2% B LA LA
Subcritical > 300 MW TR 523008 L LA EALAH
Conventional coal-fired units above 300 MW Supercritical > 300 MW JER I 5300k FLZk LA EALA
300K FLE% LA b AR F ALAH Ultra-supercritical R I S HLZH
Coal+CCS PR B IR R 5 B A BORDLA
Gas-fired units Gas PR

Gas B

RS Gas+CCS RS AR SHAHANIA
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Objective of the analysis and scenario design 5 BixtlEa121T
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Constant benchmark for gas-fired units.
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China ETS can cost-effectively peak power sector CO, emissions well ed

before 2030... BB IR AT SR e 1715 AL R HERITE 2030 LERTIAIE -

CO, emissions from electricity generation and allowance prices in the No-Carbon-Pricing and ETS scenarios
TN BRI THIZER AR ERISHEBFIRTHIZBCEN 18
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With benchmarks that are gradually tightened, China’s national ETS can effectively reverse the upward trend of CO,
emissions from electricity generation and support power sector emissions to peak well before 2030. fEEE EZX L
W&, PEEHHAAERUEHRE & PRI BRHEA T EF A8 H 2 R FB U E 2030 AIIKLE.

In 2035, CO, emissions from electricity generation would be 12% lower in the ETS Scenario (a drop of ~570 Mt CO,).

20355, EMIAIER PRSI BRE12% (LIFE(ES. 72 _SHiK) .
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...while the average electricity cost remains at the 2020 level
BB A RIF52020FKFHS

Unit electricity cost and CO, emissions from electricity generation in the No-Carbon-Pricing and ETS scenarios
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By 2035, the ETS, in combination with power sector reform, could achieve a 12% annual emissions reduction while unit
electricity cost is only 2.7% higher than in the No-Carbon-Pricing Scenario. E|20354F, S&&BAMEINGE, whiztatlTcm
INMERAIELIFE12%FHEERIFERY, REFEBAAIEK2.7%,
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The output-based ETS drives emissions reductions mainly by improving coal [Je
power efficiency and incentivising CCUS deployment O
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Factors yielding additional emissions reductions in the ETS Scenario compared with the No-Carbon-Pricing Scenario
A IERAELL RN BRI NEHEE D%
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From 2020 to 2030, CO, emissions reductions mainly result from shift from less- to more-efficient unabated coal-fired
technologies. From 2030 onwards, the ETS could support CCUS deployment for coal power plants as benchmarks tighten.
2020%2030%F, FiRHEEEREEXIGENANRIIRBRNENEN. 2030FF, MEREEXRE, KRhiAEREEN
HERAERERITIAIERE.

Switch to gas or non-fossil technologies play only marginal role for additional emissions reductions in the ETS Scenario.

MRS IR ARER A FBBIRTIZIER FEYNEEIREEEE SR,
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ETS encourages shift to ultra-supercritical generation and improves average
efficiency of China’s coal power
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Electricity generation by unabated coal-fired power technology in the No-Carbon-Pricing and ETS scenarios
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Average energy consumption level of unabated coal generation improves to 275 gce/kWh by 2035 in the ETS Scenario,
11% lower than the 13" FYP target of 310 gce/kWh; emission intensity decreases to 764 gCO,/kWh.

2035F iz B R T YR IEFEIHEE275inE/ T RAT, L +=R"BmhY3105aim/FERHE11%, RINEECCUS
RUMANR A& FE YRR FGR AR R PR 764 T2 — SRR/ TR,
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ETS could serve as a key driver for CCUS uptake in the power sector, but has [Je
limited effect on encouraging gas or non-fossil sources BREIARIGERXABATTIER ¢ oo

SCCUSHANEEIREA, (BXIHRSBIAMCEEEFEFIRIERBIR

Power generation difference by fuel between the No-Carbon-Pricing and ETS scenarios
TRIMBERIRHIZIER PREEER
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Coal+CCS technology enters the mix by 2030 in the ETS Scenario, and could account for 8% (473 TWh) of coal power
generation in 2035. However, gas- and non-fossil-based power only see marginal increase compared with the No-
Carbon-Pricing Scenario. fEHIZIER T, CCSIAE2030FRINATEIITI, F2035FNFCCSHIMMIENERREE
A AR REEEERI8%, AT, MRKEEMIMLARERREEBLTHRINMBERNERMEK,
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The allowance allocation design affects technology competltlveness
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Evolution of allowance balance by technology in the ETS scenario
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As benchmarks tighten, the main beneficiary of the ETS shifts from ultra-supercritical units which perform better than the
benchmark, to coal+CCS technology by around 2030. fEEEELIYEE, F2030FEA, kMpNEESTTHENKIMN
TFRIELEKEEIRFE, EEEE T RS FRRRIERE,

IEA 2021. All rights reserved. Page 12



With multiple benchmarks and free allocation, ETS could make CCUS competitive, |eq
but provides little incentives to gas and non-fossil sourcesrggﬁﬁﬂﬁaﬁﬁﬁ3$
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Average CO, cost by technology in the ETS Scenario
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The effective CO, cost for coal units remains limited under output-based and free allocation design (CNY ~0.02/kWh on
average in 2035), which is too small to close the cost gap and incentivise fuel switch. ZEEF = HBE SR B S EHIZIT T,
IR AEIGAISEPREKAABIR (20355F19790.0250/FRRY) |, IX—BRAARTER N RAZELE, HELIBTUARIRAEEN
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Gradual mtroductlon of allowance auctioning can further decarbonise the |eC|

power sector... ZFE5| NECEIHSE Al — S {RHA 1T IV RIREREER!

Electricity generation by technology
inthe ETS and ETS Auctioning scenarios

CO, emissions from electricity generation by scenario
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A moderate phase-in of allowance auctioning in the output-based ETS could reduce CO, emissions from electricity generation
by an additional 10% (~500 Mt CO,) in 2035, leading CO, emissions from the electricity system to fall below 2020-levels.
ERAETHIRITRIRHIZ PIEE S | \ECEURSER] (2035 F AR FRAAFIH—SI#(K10% (Y52 &aHmKR) . MER
BERZEI20208KFZ T,
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...by providing stronger incentives for fuel switching and structural |&Q
transition SRR E IS B MRS R REEE

Factors yielding additional emissions reductions in the ETS and ETS Auctioning scenarios
compared with the No-Carbon-Pricing Scenario
S7EtMBERE, HwihimikmhipAERB SRR MKEHEE o
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Gradually introducing allowance auctioning in the output-based ETS could drive significant additional emissions
reductions, mainly from fuel switch from coal to gas and non-fossil technologies. ZEEFF=H IR TZZFE S I NEEEHH
SEAJLARR BHERNBRAFMASH IR, BEYMRBAPSEERB TSBEMNMLAMEH AR EEAIEHL,
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Policy recommendations
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1. Tighten ETS benchmarks and gradually merge benchmarks

ISERURCMEEE. ZEMSEES @

» Stringent benchmarks will be essential for an output-based ETS to have solid price signal and drive
power sector decarbonisation.

MNTFETHAEDE, RAEEENTEREE S EEEE N TR R ERERER.

* Benchmarks need to be gradually tightened to integrate efficiency and emissions intensity
improvements of the power fleet over time and to avoid risk of over-allocation.

BEETAEERAIES. HCERAIEE, BEHEFESHTUAINE, FERFPEIIIRIBME.

* Merging benchmarks would guide more cost-effective emissions reductions and provide stronger
incentives for low-emission units and fuel switching.

RSEERSS I SENEFRMRAHEE, FAERAW BRI ERAEE SRR,

» Clear benchmark trajectory will enhance ETS effectiveness and provide visibility and certainty for
market participants.
EMMEEEER RS 72 SEREATTUNEAREEYE, EekRmZEE. INEEDITAYEHKREE
iuo



2. Accelerate power market reform to amplify the effects of the ETS  |&C
DIHEEER TG BB LA DIBE K T 0 P

» Coordinate ETS and power market reform to be mutually supportive in transforming power sector to be
more efficient, cost-optimized and low-carbon.
Eﬁ%iﬂi&iﬁﬁﬁﬂiﬁﬁiﬁﬁ HERIBR, BIHESNEEIER S, (RRFIRAARIRIFIA, “E NI
DE. HESFF.

* Reform towards least-cost dispatch will allow the merit order to take into account the carbon cost
imposed by the ETS.
R RSB AETEIEINRIR S NANBIRERER, XmiHEE DT BRREERTA
BE,

« ETS will help to internalize the carbon costs of electricity generation and enable less-emitting
technologies to operate more.

BSZRI I DB NAGINE, BRBAIRHEIRRSANRER, R HGEERRAIA BRI AZR,

» Deeper power sector reform will also allow cost pass-through to end-use sectors in the future, guiding
decarbonisation on the demand side.

RRBEMFESRIB D HFEREF N EFRIESEIRRERT], BRFERMFEHRYES.
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3. Gradually introduce allowance auctioning ed
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 Allowance auctioning in China’s output-based ETS would further incentivise fuel switching to non-
fossil sources and gas-fired power, and drive more structural transformation of the power sector.
EE T HAYRIZ 5 | NBcguR s H BB R T AN A MU A RE RIS B U R B RTREIER, AT
HERNEE BRI T — AR S TN SIEEE,

* Introducing auctioning could provide guiding price signal and increase market liquidity.

ECEHseH EIART LUEEIRNG [SHMBES, EEmhimimantrfER.

« Gradually phasing in allowance auctioning according to a clear timeline could keep electricity cost
increase moderate.

EI’J T< ,:EHHHQH%H:IIE?% iZ LS| NSRS BCEASE I LATE IR BRI RIRHE A A RVIE S B = HITEE S
7 \Y 4

* Revenues generated by allowance auctioning can be used to address electricity affordability and the
distributional effects of the ETS, as well as to invest in low-carbon technology development to foster
more rapid decarbonisation.

HASEF RN I BT R(RINBHAR FREFINMERI SRIBEE NI R B AR R, THRATIRER
BREEAR, (BB RAYAREK,
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4. Transition to a mass-based design with a fixed cap 12

ERISIN B EEHRIST, REEEHINE LR @

 Transitioning to a mass-based design with an absolute cap would provide significantly more certainty
for controlling total emissions from sectors covered by the ETS.

EITS INSERHIRRLT, REBEEATHINE LR, FhERERHInESINSTIHS SIRIRIBENE.

« An ETS cap could further support China’s climate ambitions to have CO, emissions peak before 2030
and reach carbon neutrality before 2060.
BITEFINANRTIZIAR T AIRAEE, ARG itsZEFEEI20305Fa1HIALE. 20605 Fikx+
MIBYS1x B RAISEIL,

* Mass-based ETS design would send uniform carbon price signals and promote the most cost-
effective choices for emissions reductions.

KABEEHNRH S ERTZEHAE—RNMES, HREFREUIIRAEG.



5. Strengthen policy co-ordination in ETS implementation and expan5|on |eC|

ISR T A {ESEREF R iR RIBER I

+ Renewables deployment RJBBEERERAZBEITR :

- Co-ordinating the ETS with policies including the Chinese Certified Emissions Reduction (CCER) offsetting
scheme, renewable portfolio standards or green power trading certificates to enhance mitigation and
accelerate the low-carbon energy transition while reducing the overall costs
BixmiaS P ERIEERBHRFE(CCER), tIBLRERECAHSSFEEIIBRAVEIFECRAITIE, K5
BT RBtiEAE. IE(EEEREEY, FRIPRREEAIS AR

« Technology innovation ¥AREIFTIF:

- Combining direct support policy to de-risk investment for nascent technologies, build infrastructure and
reduce costs, and ETS price signal to help critical technologies to be competitive and scale up
FEEBERSOFBERSRIF TR EHER . BIEMISERIMEEMA, RRRmIARINISE SRR,
NESHAZS DIECARE.

« Energy efficiency BEXURFHBER:

- Explore synergies between ETS and energy efficiency measures, in power sector and in key energy-
intensive industries, to drive supply- and demand-side switching to low-carbon sources.

ERER AR EREREER T, HRERHIDSENBERRIDE, HERIHENUFNTERNEE R (EREBEETR.




Policy recommendations BIEREEIX G qu
(B aaspenrans

Tighten ETS benchmarks and gradually merge them to enhance the effectiveness of the output-based
design.

TR EECEEE. BLMaEES, RIEETHIRTIZAIERE

Accelerate power market reform to amplify the effects of the ETS.

DNiREE SRS = AN &R AR R

Gradually introduce allowance auctioning to provide stronger signals for fuel switching and to generate
revenues.

EITELSSINEEUHSEEE, SRFERIRMHERITRNES, FehEHszBi

Transition to a mass-based design with a fixed cap to guarantee emissions trajectory certainty and
support its emissions-peaking and carbon-neutrality goals.

BRIz R REREFIRNRTT, REBEARNE LR, LURIERAESERBELE, SIFHIRIEN
BPAIE R

Strengthen policy co-ordination for ETS implementation in the power sector and its expansion to other
industries, e.g. co-ordinate it with renewables deployment, energy efficiency and CCUS support policies.
IsEfkTIA SHEXRBERAINE, SEER T EDEfIRE T BEES, khiaSaBEseR
KRR, BEURTT. FEHRASEAHERARERFBERRIME,
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