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01 PE “+HEAE" FEFEkESHEIGERHEERE
PROGRESS IN CHINA'S SYNERGETIC GOVERNANCE

OF THE REDUCTION OF POLLUTION AND CARBON
EMISSIONS DURING THE 14" FIVE-YEAR PLAN PERIOD

SN IV =SS LEERNEE, RHIBRERE TR

Remarkable achievements have been made in air pollution control, and the intensity of carbon
emissions has declined continuously

HE2025F9 B, £EH339 MRERI LT PM,s FHIREH 27.9 ug/m’, RTFERESRE ZKIFE (35 pg/
m’) , METFHERBAER (WHO ) B EERE (25 pg/m®) , % 2020 £F (33 ug/m’®) T 15.4%, FUEHERK
AinF B R FREIRERABE, 18tk 2020 F25I T 32% F27%, 2ERENESXEKN PM,, FIIREN=
FRNEUAFLETR, Brtl "THR" BRI SHEPEEERE T REBZNMS 2025 F PM,, FIHRER 35
ng/m’ BB AR 290 4, tE 2020 £ 86 4, HoFURHE K EMIRAHHIENRBE (3036 ) o 2020 F7
2025 %, £E 339 MRR U EHT PM,s EERMU ESRREFE T BERHEE, M 2020 F5 1.1% THE 2025
F(1-98) H0.6%, ERXET, REHREBFNNELR FHERANBE, 2025 F48LL 2020 £ 5 TET 3% F0
1.8%0 HR=AMKIEARFEREI PM, s EER I ETH, M 2020 F5 2025 F, 2E|[KFHTEIEHE TREDR,
KPR EHREEF T PM, REHRER, ERXEPBRTK=ZASKEGNTHFTF PM, B05, ERXE,
RERFEER FH R MEFR, [SREFEOTUFTF PM, 5 RE R,

As of September 2025, the average concentration of PM, 5 in 339 prefecture-level and above cities across
the country was 27.9 ug/m?®, which was lower than the China's National Standard (35 ug/m?), but still
higher than the WHO interim target 2 (25 ug/m?®). Compared with the concentration in 2020 (33 ug/m?°), it
decreased by 15.4%. The concentration in the Beijing-Tianjin-Hebei region and ifs surrounding areas as well
as the Fenwei Plain decreased most significantly, by 32% and 27% respectively compared with 2020. The
annual average concentration of PM, ; across the country and in various key regions showed a continuous
downward trend over the past three years, indicating that remarkable achievements were made with
air pollution prevention and control measures during the 14" Five-Year Plan period. In 2025, there were
290 cities with an annual average PM,s concentration below 35 ug/m?®, with an increase of 86 cities
compared with 2020, and most of them were cities in the Beijing-Tianjin-Hebei region and its surrounding
areas (an increase of 36 cities). From 2020 to 2025, the number of days with heavy or worse PM, s pollution
was effectively controlled in 339 prefecture-level and above cities across the country. The figure dropped
from 1.1% in 2020 to 0.6% in 2025 (January-September). Among key regions, the Beijing-Tianjin-Hebei region
and its surrounding areas as well as the Fenwei Plain withessed the most significant decline, with a 3% and
1.8% drop respectively in 2025 compared with 2020. There were no heavy or worse PM, s pollution in the
Pearl River Delta region in the past six years. From 2020 to 2025, the national meteorological condition
assessment index showed a downward frend, indicating that meteorological conditions were generally
conducive to the reduction of PM,; concentration. Among key regions, except the Yangtze River Delta
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2020 £ % 2025 F2EREAKEFEY PM,s 5 O, iIKE (K ) UR=ZFBHFHKE (BESL) TLESR
The changing trends of the annual average PM,; and O; concenirations (columnar) and the three-year moving average

concentrations (black dotted lines) across the country and in key regions from 2020 to 2025
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where the changes in meteorological conditions were conducive to the increase of PM, s, the changes
in meteorological conditions in other key regions, especially in the Beijing-Tianjin-Hebei region and its
surrounding areas as well as the Fenwei Plain, were conductive to the reduction of PM, s concentration.

2020 £ & 2025 FEEH B AR O, REZHIMAES, 2025 F 1-9 B O, AR A 8 /NI EH{EEE 90 BRI %L ( O,-
8H-90Per ) FIFHIREH 141 pg/m®, tE 2020 £ (138 pg/m®) £ 2.2%, 1BIRTF 2022-2024 F£8k=hE, FiEd
MTBHESE, Hhk=AbX FHEEER NPT, 2025 F 1-9 B 0,-8H-90Per FHIREXT 160 ug/m’ B3 i %k
B4 2651, BHIELE 2020 FF (2794 ) BATFBE, {E248LE 2024 5 (256 4 ) FrE#E0, BT TR #
B RESENEIWENEE, RESEEFBRENRBTEEBIE, 2025 FRERA|[KFHFEEEAE 2020 &
F1.2%, RBPSEZFHEEFF2ERERELT, FEESXRBEPIKEHNTUIFFREILREN LT,

From 2020 to 2025, the concenfration of atmospheric O; fluctuated in cities across the country. From
January to September 2025, the annual average concentration of O4-8H-90Per was 141 pg/m®, which
was 2.2% higher than that in 2020 (138 ug/m®). However, the value was lower than the fluctuating values
in 2022-2024, and a downward trend began to emerge, with the most pronounced decline in the Pearl
River Delta region. From January to September 2025, there were 265 cities with the average concentration
of O;-8H-90Per below 160 ug/m°. Although this number was less than that in 2020 (279 cities), it increased
compared with 2024 (256 cities). It can be seen that during the 14th Five-Year Plan period, ozone pollution
still showed a fluctuating trend, and ozone pollution control was not yet steadily on the way down.
In 2025, the national ozone meteorological condition assessment index rose by 1.2% compared with
2020, indicating that the meteorological conditions were generally conducive to the increase of ozone
concentration in the whole country, and the changes in meteorological conditions in key regions were
conducive to the increase of ozone concentration.

PM, O,

the average concentration the annual average
of PM, s in 339 prefecture- concentration of O,-8H-
level and above cities 90Per was

across the country was
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‘TOE" HiE, EXRSERIMESKEERAREAES AR ENESKE A, AN TREMKE IR, BRE™

ELMEERCE TR BRG], TIIEHESRREER, #iE, R ERREBNRCLRERNTEANLE > SERER, B
REBUH B RIBIEK 40.9%, EAoHSRILRMEIF7E 2024 FHITHEER, £ 2024 F, fEKBEE ($4 GDP =%
ERHEE ) BT 2020 FRITTFHEIBELAAN 7.8%,
During the 14th Five-Year Plan period, making efforts to synergize the reduction of pollution and carbon
emissions became the key strategic direction of China's ecological civilization construction. To achieve the
goals of energy conservation and carbon reduction, China strictly implemented the control of total coal
consumption and actively promoted the clean energy substitution. During this period, the growth rate of
total energy consumption was significantly lower than that of gross domestic product (GDP), and clean
energy consumption increased by 40.9%, while the growth rate of coal consumption slowed down and
showed a downward trend in 2024. As of 2024, China's carbon intensity (carbon dioxide emissions per unit
of GDP) cumulatively decreased by about 7.8% compared with 2020.

2020-2024 FH A EHSEF A BB R R IERIER

Socio-economic development and carbon intensity attainment in China in 2020-2024

(A) #HEEFEEREBBRAMEN

(A') Socio economic and energy consumption carbon emissions changes
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hEMECAE TR HERARERE, FREKEREERE, FI925CEE N 028005 Pg Cyr', X
— RIS THEIT 10% A AZEMHERE, S5, THABNESETHES NI ER I CIEKAEER
. 7 2001 - 2020 FEHAE), THFI AT RERAOFIFMECIATL 0.14 Pg Cyr', EERBFESIREERNT
PIFMEIRY 5K, DR AREIRFNEMHENIRREK R RBCIRER

During the 14th Five-Year Plan period, China's terrestrial carbon sinks remained stable on the whole, with
a slightly slower interannual growth rate. The annual average net carbon sinks were estimated to be 0.28
+0.05 Pg C yr', which offset more than 10% of anthropogenic carbon dioxide emissions. At present, LUCC
(land use and cover change) has become the primary driving force to promote the growth of terrestrial
carbon sinks in China. During the period from 2001 to 2020, the annual average terrestrial carbon sinks
contributed by land use change reached approximately 0.14 Pg C yr', which mainly came from the
expansion of forest area driven by ecological engineering and the accumulation of carbon sinks brought
about by the rapid growth of large-scale new forests.

(FTRERRES=F730TH) KER, “THR" HEREREEGRGEFEHRENHE, BEEERITED
HME B EMERF TSR, Hp, TUIMITZIROHESHERMEABLARE, EBEEZHREHIIRT CO,
HBS PMys SRR EEMRE R, X—HBEESGETEASTWTWH~VEWPEDRSEE~GTHTFRSH
BHRTEE,

After the closing of the Three-Year Action Plan for Winning the Blue Sky Protection Campaign, although
China faced the challenge of narrowing potential for end-of-pipe control during the 14" Five-Year Plan
period, the emissions of main atmospheric pollutants still maintained a downward trend on the whole.
In this context, the industrial sector achieved particularly remarkable results in the synergetic reduction
of carbon emissions and pollution in the technological processes, and thus positive synergetic benefits
of reducing CO, emission and PM, s pollution were realized in most provinces. These results are mainly
attributed to the adjustment of industrial structure in key industrial sectors and the simultaneous decline in
market demand for and supply of energy-intensive products.

10%

which offset more than
10% of anthropogenic
carbon dioxide emissions
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P> INDICATOR: Sl Nk -3

The governance system has been constantly perfected

HEHHER. AT YR EKEERATERAREENEARAERK, 2024 F, (PP REFH—DEMRIULKE.
FHPEXWRMUGRE ) H—SRIPHEREHER. 5. TR BRKEXTEESXHEFERR. RIEESXBAR
HIRENEZEAR D, (XTNREFHEAREEDRXEFHENEN ) HEPBT 2030 FF0 2035 FE IS IHELS
HOEEBIR. BUTEHERR. BMEKTA, #3h A KR, RhAfET=SME TEERENFGEZHE,
The coordinated advancement of carbon reduction, pollution reduction, green expansion and economic
growth has become a fundamental requirement for modernization with Chinese characteristics. In 2024,
the Decision of the Central Committee of the Communist Party of China on Further Comprehensively
Deepening Reform and Promoting Modernization with Chinese Characteristics further emphasized that
the coordinated advancement of carbon reduction, pollution reduction, green expansion and economic
growth is an important part of perfecting the ecological civilization system and deepening the reform of
ecological civilization system; and the Opinions on Accelerating the Comprehensive Green Transformation
of Economic and Social Development also reaffirmed the important goal of synergizing the reduction of
pollution and carbon emissions for 2030 and 2035. By perfecting the institutional system, deploying policy
tools and promoting local practices, China has made significant progress in the efforts to synergize carbon
neutrality and clean air.

TEHERRAE, £AREIE 2021 FLUOR, MIBRELEIE, RYU6E., BREENBELE, BESHESKX
ERNERTULHREHEFE, REMEEHRIUSEVTIURESANER, 2024 FHAEM 11 4& 90 MEAHEL
EERNRETIE, MEDRUTEYIEESEEROBA BT, XEBESRNRSHEERIT &M,

In terms of institutional system, since 2021, the Ministry of Ecology and Environment has put forward the
requirements on coordinated conftrol of atmospheric pollutants and greenhouse gases in aspects such
as ecological environment zoning control and emission control in key industries from the perspective of
stfrengthening at-source freatment, systematic treatment and overall treatment. In 2024, the compilation
of the integrated list of 90 cifies in 11 provinces was completed, thus laying a foundation for promoting the
refined analysis of the emissions of atmospheric pollutants and greenhouse gases and supporting precise
and efficient systematic management of carbon emissions and pollution.

TEBECK A H, PEAMEHCTHER. 2580, 5= MENERIEEZY EE, BILEERRS5HE
EIMEIER TAE TR $IE 50 RUVBIS RN EEIAERIDERANWET "B EMT" £EHEHOMEISER,
BN R RIZTT, BOEGh. Felk. BRUOFTH R, kT E. EEEESHSEENIH—SRE, &6
ReEBNERSE5RRZED R,

In terms of governance policies, China has constantly promoted the gradual perfection of policy tools
in three areas, namely administrative management, economic incentives and social engagement. A
synergetic governance situation for "top-down" all-round advancement has been basically established
through the infroduction of provincial-level work plans for synergizing the reduction of pollution and carbon
emissions and the formulation of more than 50 relevant standards for synergizing the reduction of pollution
and carbon emissions. From the initial exploration and operation, the carbon market has moved towards
a new stage of legalization, stfandardization and systematization. The social governance mechanisms such
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as inclusive carbon benefit and information disclosure have been further improved, and the system for
participation by all people in green and low-carbon governance has been gradually deepened.

AL E, ENMEIAR 21 MR EAHEH 43 MEX IR T AT EE RO S T, mET
BRIZRG, £EEF 71 MITERT PM,s FHREIXFRA CO, HEM R ZAlE, A& 2T 21%,.

In terms of local practice, the Ministry of Ecology and Environment has organized 21 cities of different
types and 43 parks to launch innovative pilots for synergizing the reduction of pollution and carbon
emissions, thus generating a number of typical cases. A total of 71 cities across the country have attained
annual average concenfration standard of PM, s and a significant peak in CO, emissions, accounting for

approximately 21% of all cities.

Hh B R TS BE B [B) A B B SR AR 52

Chinad's policy framework for synergetic governance of the reduction of pollution and carbon emissions

hEIAIRER I Collaborative Governance Policy Evaluation

(E%IE Policy Tools

into environmental impact

BHBOTE A AT

Incorporating carbon emissions assessment

—

THER
Administrative
Management

TES AN

Standards and Regulations

BRAFRR

Dual control over the amount and
intensity of carbon emissions

WHR S

Market Transactions

NABHLH

Price mechanism

Bz

Economic

Incentives géﬁ%ﬂ

Green Finance

Synergistic Governance Policy

T BBE

Fiscal and Tax Policies

SRHE

Publicity and Education

HESRELEE
Environmental and Carbon Disclosure
FEHSE REE
Green Consumption  Inclusive Carbon Benefit
AT
Public Oversight

¢ B 1T Policy Implementation

lﬂﬁ%iﬂl% Policy Effectiveness

........ B Bt Policy Progress

B Effectiveness — Racuiiussy

- FRBATIR A, ST, SRS ERM
X &8 &7 R IS T B SR S

- Pilot initiatives for carbon emission assessments have
been launched, targeting key sectors in critical regions
such as Hebei and Jilin to integrate carbon evaluations
into the impact a ment

- KA SRR IMEEAR X B

- Release of National Standards for Product Carbon
Footprint Calculation.

- R & HREDBHB R

- The national government has enacted a comprehensive
policy framework to advance the dual-control system
for carbon emissions

< T, ARGEEDRE T BREH
IR TR

- Provinces including Shanxi and Inner Mongolia have
released provincial-level plans for dual-control of

\ carbon emissions.

+ China has established a comprehensive framework

- EEHE BT 50 TR S BB TME
WHAE XA, URBEKR. WK
Z170k 80 20 R AEH
of over 50 standards for the synergistic reduction of
pollution and carbon emissions, complemented by

more than 20 technical guidelines encompassing key
sectors such as cement and steel production

+ The cumulative trading volume of emission allowances

« I EBETUEN L

« First Dedicated Regulation for Carbon Market Takes Effect
.

BB

+ Expanding the scope of the national carbon market

+ CCER mip/8ah, sEEFEIH

+ CCER market launched, and the verification mechanism

improved
c BT (BRI, B TIHREHIE
RN

« Enact the Energy Law to establish a market—determined
energy pricing mechanism

- PR EEMBKHE

\-Mult\ple green finance policies have been introduced

- Under the inaugural set of four approved

+ CCER trading volume exceeded 19.59 million tons,

- The outstanding balance of green loans reached 36.6

- 2EBHBINZ 5T RiTBEAM
& 6.3 120, FLACE 430.3 12T

on China's national carbon market has reached 630
million tonnes, with a total transaction value of 43.03
billion RMB

CE#HEADFEETERR A N
CCER TiH

methodologies, more than 40 new CCER projects have
been successfully registered

+ CCER A % B #2 1959 /5 Ufi, [tk b
& 29%
marking a 29% year—on-year increase
BB 366 51T, RELE
¥21.7%, EfHERH209 512,
Rt KT8 4.1 12T
trilion RMB, reflecting a year-on-year increase of
21.7%. Concurrently, the outstanding balance of green

bonds reached 2.09 trillion RMB, with the cumulative
issuance volume exceeding 4.1 trillion RMB

- PRSI S I(E B E

- Continuously advancing environmental and carbon
disclosure

MBI SBRNREH R

- Actively promote multimodal green consumption

CBHE BN R, ST BT
HERREL ENHNEXXHZIE
186 I, 27 NEM KA TkE EHLH
EAERTH

« The concept of inclusive carbon benefit has been
formally integrated into central government policy
directives, with local governments issuing 186 policy
documents explicitly referencing the mechanism.

Consequently, 27 pr have identified the
establishment of such carbon benefit mechanism as a
key priority

R ERRERBEFEEERNOT

- The statutory environmental information disclosure

+ 1500 12 TT E R BE A IBHeHT, FHE 1.1

+ 150 billion yuan in government bonds to promote old—

RFAEAr, HpEIFL 3000 R
BRHE R AT
platform has encompassed ~90,000 enterprises and

public institutions, which includes ~3,000 major carbon
emitters

FRMNMSEX B, 7000 5
BREEETR
for-new exchanges, over 11,000 new smart community

recycling facilities added, more than 70 million green
smart products deployed
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P INDICATOR: WEctibzgidll¥rid 3y dhear e

Structural fransformation has promoted the synergetic reduction of carbon emissions and pollution

2024 FEEBREMBETHRFIZE, ERMBIERREEK, FREEK 4.3%. 6.8%, LAEBEREE DML, Eix
SHERIBEEE 1.7%, FEEEROEENRLAD 41.6%, 2 “TORE" DESREXTE, AMERAEELREN,
RIREEBRNREF 7.3% R MREK, AR ERSEEXBHAH EFAE 19.8%, XERLMRET, EHR
FRER "“THR SI=FFMET., MEEREEHATBENER, 2024 FHEREEN S 2EEENN 42%, &
KRB K B AE—REBIR, REBFAPEER B RITHRINIEE 141 2F R, RAZSESLI 2030 F B iR, AR EKEH,
PEBSHEFRAS LKL 40%, RAEHIEENSLIK75%, REREREUNERHEIN S,

In 2024, the fransformation of energy structure was upgraded in quality and accelerated in speed. Energy
and electricity consumption grew rapidly, with a year-on-year increase of 4.3% and 6.8% respectively. The
trends of fossil energy consumption became differentiated. The growth rate of coal consumption slowed
down to 1.7%, and the approved newly-installed capacity for coal-fired power generation decreased by
41.5% on a year-on-year basis, marking the first decline since the 14th Five-Year Plan period. The trend of
oil consumption peaked, while natural gas consumption maintained a relatively rapid growth of 7.3%. The
proportion of non-fossil energy consumption surpassed that of oil for the first fime and rose to 19.8%, marking
a historic shiff. Compared with the first three years of the 14th Five-Year Plan period, the pace of energy
efficiency improvement picked up. New energy took the dominant position in newly-installed capacity for
power generation. In 2024, the installed capacity for new energy power generation accounted for 42% of
the total installed capacity in China, thus surpassing thermal power for the first time to become the largest
power source. The cumulative installed capacity for wind and solar power generation reached 1.41 billion
kilowatts, thus achieving the 2030 goal six years ahead of schedule. At the global level, China's investment
in clean energy accounted for nearly 40% of the world's total, and its newly-installed capacity for wind and
solar power generation accounted for 75% of the world's total, which was an important driving force for
global energy transition.

2020-2024 £ [E g R i R
Progress of structural fransformation in China in 2020-2024
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2024 FREFVERFSM, EEEFDE. HIFERKEENGEVHFAeRETOREEZHRE, £
MR IEE R, SREASIEWVIENELK 8.9%, MEERAE. i, XRKE "F=F" HORHHLZT,
MABNEFIEKNOFSIE, STV DERRSERFARSHEH, tEESTVRUEERLL TR 25%, &6
FlERRE—FTEE, FELEFT. TRUKEREZR, REITFIENERET2%, REREMFEE:E, BfFL,
ERFEMBAPYFHEER TR, FEEBIIEFCRTUBRFREL, AMBARUET VAR, RAERE
FHRHET AR AR ELRE,

China's industrial structure maintained an on-going opfimization in 2024, and significant progress was
made in fostering new growth drivers, promoting green and low-carbon fransformation, and advancing
the digitalization and high-end development of manufacturing industry. Strategic emerging industries
grew at an accelerated pace; the added value of high-tech manufacturing industry increased by
8.9%, and the exports of "new three types'—new energy automobile, lithium batteries and photovoltaic
power—exceeded RMB one ftrillion Yuan, thus becoming new engines to drive the economic growth.
Energy conservation, carbon emission reduction and recycling were steadily promoted in key industries;
the unit energy consumption of key industries nationwide decreased by 2.5% on a year-on-year basis;
and the green manufacturing system was further perfected. The digitalization and intelligence levels of
the manufacturing industry were significantly enhanced, with the numerical control rate of key processes
reaching 72%, and the quality foundation was confinuously strengthened. Internationally, green, low-
carbon and digital fransformations were accelerating simultaneously worldwide; and China maintained
a leading position in the fields of electric automobile and photovoltaic power, thus providing a favorable
environment and solid support for building a modern industrial system and enhancing its international
competitiveness.

NBNBRECHENAEE, EHMRAFSEGEHEDEEH], 2024 FHERZELLRAEI 1%, KL
17.3%, ZRERKIZEHEK 15.6%; WHHERBEFEEIX 322 ZAR, KEIRELZERLEK 11.9%, BEES
HWIRE, FMEEBRAFEREREIA3140 T, MEBERAFHE LA 48.9%; TBEREE 1280 H &, SHR
EXBEEFIA 8%, REBIUERTEAE 75% UL, FEEARTSES, XLEMFEAELH NDC BIREE 7 B
LR, BT XBRFELI "Wk BirP8IX#ER,

Remarkable results have been achieved in the green fransformation of fransport sector, and structural
emission reduction and end-of-pipe decarbonization have been promoted synergistically. In 2024, the
proportion of railway freight volume increased to 9.1%, that of waterways accounted for 17.3%, and that
of multimodal transport increased by 15.6%; the passenger volume of urban rail fransit reached 32.2 billion
person-tfimes, and the number of railway passengers increased by 11.9% on a year-on-year basis. The
promotion of clean equipment was accelerated, with the ownership of new energy vehicles reaching 31.4
million and the sales proportion of new energy passenger vehicles accounting for 48.9%; the total quantity
of charging piles exceeded 12.8 million sets, with a coverage rate reaching 98% in expressway service
areas. The electrification rate of railways remained stable at above 75%, and the use of shore power
gradually became routine. These achievements have laid a solid foundation for the implementation of
the new NDC (Nationally Determined Contribution) targets, and have demonstrated the crucial role of the
fransportation system in achieving the "Dual Carbon" Goals.

2026 £ 7 BBAMNPRET THESWITEEREH T RBRENTMNEE, ZORMIRY sKEMNEFERABIIE,
X—HENERAENRERREENRERNTESER, "THOE" HiE, RERZNHEHRENEKES, R
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SRR E SEFREE S, 2023 FRFIEITHRAEG S840 22 20 CO,, Hb @ hEEHMS &S (61% ), &N
EEFHNE TREBEE (b 20% ) , EEARFFEMEMI ( 5L 19% )

The Cenftral Urban Work Conference was held in July 2025, marking a new stage of urban development in
China, with the core shiffing from scale expansion to the quality upgrading and efficiency improvement
of existing stock resources. This shift has put forward higher requirements on the green and low-carbon
fransformation of construction sector. During the 14th Five-Year Plan period, carbon emissions from
buildings in China showed an increasing trend, especially in terms of heat and electricity consumption in
buildings. In 2023, the total carbon emissions from building operations reached 2.2 billion tons of CO,, of
which indirect emissions from electricity consumption accounted for the highest proportion (61%), indirect
emissions from heat consumption showed a downward trend (20%), and direct emissions continued to
decrease (19%).

‘“TIH” HAE, BFERBEFNASHE (CCUS) REMBMNBRFMEAEEBR THMAEH TENE, &8

EFCCUSTIE (RKIEZTER ) MEIHAMBRZRAHEEERM, HNETEERER SIUREMPEIKE
CCUSTMB¥ M A BRME R KA RSE T2, TRAMAEA L, B, Wk, KEET U HRBENARBERFEHIRKFE,
HE CCUS BRAARMIMBEZHR, S 7 MERIFER 25 TITLiRAE, CCUS MR HUREERATE N,
AEXR B ETUH B AriEH T TR AR,
During the 14th Five-Year Plan period, the CCUS (carbon capture, utilization and storage) demonstration
projects in China were developed from million-ton scale to ten-million-ton scale cluster demonstration
projects. The establishment of the first offshore CCUS project (Daya Bay cluster) became an important
milestone in the field of land-sea construction. The CCUS project, which is jointly developed by the
Huaneng Coal-fired Power Plant in Zhengning, Gansu Province and the China United Cement Qingzhou
Co., Ltd. in Shandong Province, will become the world's largest demonstration project. In ferms of fechnical
cost, the carbon capture costs in such industries as power, iron and steel, and cement are generally lower
than the infernational level. China has also made remarkable progress in forming the CCUS policy system,
with the formation of 7 national standards and 25 industry standards. The large-scale breakthrough and
cost competitiveness of CCUS provide a feasible technical path to the NDC targets.

TENRENRAGREMGEFRR. BE 2024 FK, IBLRELEERBKI46 DTN, SEHaAEE
EEBIRBIS 1/3; T HRAERBREN 185 12FR, G2EHEN 5% ML, KRIEFBERRFFE 95% UL, DURMTETiE—
AR ERBEMNARCHTEBNRGRRYERE, BATHRENBRNEIEFEIRE, MERENSER
HEFF, 42035 FROLENNFEE 36 {FEH NDC BArEE B SLHE,

China has made remarkable progress in constructing its new-type power system: As of the end of 2024,
the power generation from renewable energy exceeded 3.46 trillion kWh, accounting for more than
one-third of the total electricity consumption of the whole society; the installed capacity for renewable
energy power generation was 1.85 billion kilowatts, accountfing for more than 55% of the national fotal;
and the utilization rate of wind and solar energy remained above 95%. A new-type power system with
the integration of power supply, power grid, load and energy storage as well as smart grid as the core
has taken initial shape; the power market reform and the electricity-carbon coordination mechanism
have achieved certain results; and the installed capacity for new energy power generation has steadily
increased, thus laying a solid foundation for the NDC target of striving to reach 3.6 billion kilowatts of
installed capacity for wind and solar power generation by 2035.
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Loose coal Phase out Coal-fired Crude Steel
treatment high—emission power plant Capacity
vehicles retrofit Renovation
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‘TR N, PEBLRANTFREXRREL, MRATNYIRENERS, HENESHER S NEE S ik

WEES, “THR" MK, PEXSERMLG THEIIL T ETRERSE, RITEMBEEEE 4100 5 F, 8Kk
SHERERIL 2000 5, A 1.2 2 FREBVARM 5 ZHHEN~ st nEIEE TEBRAMZE, B
WHRER. W, RBEENHEEMRARE, BB TNE BN T T 2,
During the 14" Five-Year Plan period, China persistently carried out the Blue Sky Protection Campaign in
a deep-going way, strengthened the synergetic control of fine particles and ozone, and simultaneously
made efforts to synergize the reduction of pollution and carbon emissions in various fields. Since the 14"
Five-Year Plan period, China has continued to promote the clean heating renovations in the northern
regions in a way that suits local conditions; it has completed the treatment of loose coal used by 41 million
households, phased out nearly 20 million high-emission vehicles, and has carried out ulfra-low emission
renovations for the entire process or key projects of 1.12 billion kilowatts of coal-fired power units and 250
million tons of crude steel production capacity. Therefore, China has vigorously promoted the green and
low-carbon development in such fields as energy, industry and transportatfion, and the synergy of the
reduction of pollution and carbon emissions has been constantly demonstrated.

P> INDICATOR: [REFEFATESRoNEE &

Health impacts and synergetic benefits

‘“+UE" HE) (2021-2025 F ) , PEEENRDAOSESESSHEIGEATREG 7T BZRH, T 7TERNHASH
BERM . #E 2024 F, £EAONNPM,, FHREEE 30.2 ug/m*, 5 2021 F48LLHEIE 2.5%, 5 PM,, 18%
WIS RIETALE 2021 FRKTRET 3.2%, RESRREE "THUE" HEAEZER, 28O, REFEAESK
FEHAME, HAAXHNBRRUIEGFEY 143 FANERRET, REMRSHEEUN AHBRAOSIEZUEREZ W,
2012 E 2017 &, PEHEYERMEREEZED BT 45% 1 12%, RASIHEHREK 204%, 2004 & 2015 F, RE
RASREBELIMNO3%, FTETMHE12%; BERREEEZRERD 1%, ZILETETR 0.11%, MitE 2030 F, =
M PM, 5 iREAG M 39-43 ug/m? B&E 25-26 ug/m*, AEBRPFIBART, 2060 FRRAEZTFARKGES RN 94%
F72% BBRS TR, REFEHHIMAGA 130 {2ETT, ERFEM S IESHESNIEM A,

During the 14" Five-Year Plan period (2021-2025), China made remarkable achievements in promoting
synergetic governance of carbon neutrality and clean air, which brought about huge public health
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benefits. As of 2024, the national population-weighted annual average PM,; concentration dropped to
30.2 ug/m?, with a decrease of 2.5% compared with 2021; and the number of PM,s-related premature
deaths decreased by 3.2% since 2021. The ozone pollution was significantly alleviated during the 14th
Five-Year Plan period; and the nationwide O; concentration reached a high-level plateau, and there
were more than 143,000 premature deaths every year due to relevant health burden. The transformation
of household energy structure has a significant impact on public health and climate change. From
2012 to 2017, the consumption of biomass and coal in China decreased by 45% and 12% respectively,
while the consumption of natural gas increased by 204%. From 2004 to 2015, household natural gas
consumption increased by 53%, and the mortality rate dropped by 12%; for every 1% reduction in solid
fuel consumption, the infant mortality rate decreased by 0.11%. It is estimated that by 2030, the indoor
PM,, concentration will drop from 39-43 ug/m?® to 25-26 ug/m°. Under the goal of carbon neutrality,
electric cooking appliances and air source heat pumps will cover 94% and 72% of rural service demands
respectively by 2060. Although the annual average transformation cost amounts to 13 billion U.S. dollars,

the health benefits can offset the costs in most provinces.

2013-2024 £F&KEVAETF PM,, #1 O, EH S KHEEHNRNTERT AL

The number of premature deaths of adults due to short-term and long-term exposure to PM,; and O; in China in 2013-2024
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02 FeEx 4T
ANALYSIS ON CHALLENGES

P S EEE S EREEIRH KRk

Key challenges faced by synergetic governance of carbon neutrality and clean air

s ® VOCs HEUBE 8, BMARINA SBRARERERF

=z _\.7"5.54'5 ® Dispersed VOCs emission sources, combined with frequent heatwaves, have caused O; concentrations
EL{';'EH& to rise rather than fall

® SIETBENIEIT BRK. RIRFIFBAENE, BEHIOFERELBHN

e Climate change intensifies the variability of precipitation, wind speed, and solar radiation, thereby
significantly impacting the power generation output of renewable energy

Air pollution and
climate change

o MATEMMRZ AN NS MRIEETFR, SEHRSHHNETRRE

b
® Effective co—governance mechanisms for carbon and pollutants remain underdeveloped in certain U ﬂ{*g
sectors, resulting in insufficient mitigation efforts L—',Eﬁ
o HFEHEIS NS SBRSBEUEFETE, BXETHRRIEHRSHEENAS Governance
® There is a notable deficiency in the diversification of policy incentives aimed at promoting carbon and system and
pollution reduction, and the dedicated national fund for synergistic carbon—pollution mitigation has yet practices

to be established

VAL oIl © SRR BRBRIMEK, BER S B 50%, BSHRARBAFESHM. RELE
:AEEH* ® Energy consumption continues to grow at a rigid pace, with coal still accounting for over 50% of total
L consumption. Structural and root—cause issues persist in the synergistic management of carbon and

Structural pollution
tfransformation o FiX= N R R IGIRBCEFIR P ERA, KBEBIATLTFREME

and (e[l alelple(=] o The development of emerging industries is confronted with risks stemming from geopolitical tensions and

technologies trade frictions, while pivotal low—carbon technologies remain in the demonstration phase

BTSRRI EEBEAR
Key Challenges in Synergetic Governance of Carbon Neutrality and Clean Air

<
R

-
~

s

= & 3|
o BATTRIEEER TNE BRMERALE RS ALY iRIC R
® The decline in carbon intensity remains a large gap from the 14" Five—Year Plan target &;}E’Zﬁﬁﬂﬁ'é
o ‘“tWE" HEHEELITY CO, 5EEASTHAM AT DRI Source-sink matchmaking
® During the 14" Five—Year Plan period, China has yet to achieve synergistic reductions in CO, and of quosPhe"C

components and emission
reduction pathways

major air pollutants across all industries

s AT e SREEHRBEXNTET AKERY PM,s, M8 PM,; R O, 5 RIHEA RN Kb
= © Mortality associated with short—term exposure to O, has surpassed that linked to PM, 5, underscoring the
h 3% & o " _
5 critical urgency for the synergistic control of both PM, 5 and O, pollution
Health impacts g s RP T E R = P Il Y T
and synergehc © The increasing frequency of extreme climate events, such as intense heatwaves and severe flooding,
benefits substantially elevates public health risks
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The control of ozone concentration needs to be strengthened

REERKPM,, " RS T EZMER, EREARENENTERANEE, —FRARTELZEENYS(VOCs)
HABUR AT 28, BHEERAR, BMAMX VOCs BHENETRE, SHRIREEMEE (OFP ) REEF UMK,
Fo, EEBERNETENESET, EEsRBRRBEEN, SRMRENAHRENRT LUERFEEX, 3
— SRS TREANEM, I, EIRTEMNR 7K, RKRFEBERFEZGORNE, BEFmRE, KB
FXREBHS, TRENTH—R NDC BARBIAR TR, Flan, FREBEMERAKBHA, BRRITRINKE,
HEPANESEMARSH B ALREBHE, RRE-RAERESEHAETETETRMNE, TRBEHNHNR
T M A IR B R o
Despite remarkable achievements have been made in reducing PM, 5, the ozone concentration has shown
a frend of rising instead of falling. On the one hand, it is difficult fo confrol the emission sources of volatile
organic compounds (VOCs) because of their scattered distribution, and the insufficient efforts to reduce
the emissions of VOCs in some areas have led o the failure to effectively reduce the ozone formation
potential (OFP). In addition, against the backdrop of accelerating global warming, as the number of
summer days with high-temperature heat waves increases, the high temperature and strong radiation
conditions have significantly accelerated the rate of photochemical reactions, thus further boosting the
formation of ozone. Moreover, global warming intensifies the fluctuation of resource conditions such as
precipitation, wind speed and sunlight, and thus significantly affecting the output of hydropower, wind
power and photovoltaic power generation. This may pose challenges to the achievement of a new round
of NDC targets. For example, droughts can reduce the output of hydropower, strong winds can damage
wind-driven generators, and high-impact weather conditions such as continuous overcast and rainy days
can weaken the efficiency of photovoltaic power generation. The compound events of low wind speed
and low light are becoming increasingly frequent against the backdrop of global warming, thus posing a
severe challenge to the stability of energy supply.

X tesksy, 5 “TOE" BARRH NDC BARELE, RERSSESES (WS ERR. BENANTER ) S529K
J#ZIETJE’]&Z’E%%%, RS REEARFAE RN MBEEE 2 KT, FAREEMmRSSBEEHETS L ZENE
RIRSRE, AHRFRERMHERRTMERNTUNLES R,

In response to these challenges, compared with the goals of the 14" Five-Year Plan and new NDC targets,
it is necessary to pay close aftention to the feedback relationship between extireme weather and climate
events (e.g., high-temperature heat waves, heavy rainfall and droughts) and pollutant concentrations,
as well as the impact on wind and solar energy resources. In particular, it is necessary to figure out the
complex feedback process between extreme weather and climate events and air pollution, and give
accurate predicted results of future changes in wind and solar energy resources.
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It is still necessary to further perfect the synergetic governance system for reducing carbon emissions
and pollution

BRRBSHERNESEARBRRE T EEHR, ERATABIMINMR O ITIEEMRNES, E—ETEHMARZEALN
P RAE ST SINEIEEF B, SB R RHER §IF K =5 R HEER D E R 5 2024 FIK, ALY
BERMENDSSEYERN A "THRE" S8FH B, ERAGRERREFNTRERLSNFHENEKRD
FEER,

Remarkable progress has been made in building the synergetic governance system for reducing carbon
emissions and pollution. However, due to the differences in core work objectives of various sectors, there is
still a lack of powerful synergetic governance measures for carbon neutrality and clean air in some fields,
resulting in insufficient coordination between the efforts to control carbon dioxide emissions and reduce
atmospheric pollutant emissions. As of the end of 2024, the total emission reduction targets for pollutants
(e.g., nitrogen oxides and VOCs) during the 14" Five-Year Plan period were achieved ahead of schedule,
but there was still a gap between the completion of carbon emission intensity reduction targets and the
requirements of the time schedule.

Britt =z 58, #ERHRPRFEESSIMBNSISBER L TUEERNR. EVBEERAFE, EBREWE KRR ISR
BEEE, MHENAESENETMAS P RA—E O X R SERMETE , EERTIRRESHERDATE,
ETRIFAIE, SREL/E. FHERSSERRTHYN, SXSRINENRTERDENE XFERTS,
YT B W I Eh 7 HE 69 [a) 3,

In addition, the diversification of the guiding policies fo promote the coordination of carbon neutrality
and clean air is still insufficient. In terms of fiscal rewards and subsidies, no special funds for efforts to
synergize the reduction of pollution and carbon emissions have been set up at the national level; and
some provinces have allocated a certain proportion of their special funds for pollution prevention and
confrol to support the projects to synergize the reduction of pollution and carbon emissions, but the funds
are still insufficient compared to the actual fund demands. In terms of financial support, constrained by
multiple factors such as green finance standards and performance review, various financial institutions are
not willing to support the projects to synergize the reduction of pollution and carbon emissions, and some
projects are facing difficulties in financing.

mmhmw
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The structural and root problems in the synergetic governance of carbon emissions and pollution
still exist

‘TR HAE, ERRREFRREE WE" RS, HERRSHIEE IR RA TR W KB T,
RERSE 2 S BRGNS, 2024 FREHFEMREM1.36 e, EFLENER (F870 ) KHmER, R
EHRR S LLIFEIET, B U RERR SR SLBIT50% , D2 EEAEER, 2024 FEBRENZOEEE T HR"
HEeEXEW TR, BNhaeT "t=Z8" HEFEMERERTASENRe KT, SKEN, FLAEERERSIEE
BEXR 2035 FERBFTH (NDC) BArhEBT 10 MEASHNEE, BERERKTENFERRE—SEN, UR
B 5 B AR 4 TP T (I 60 S5 49 1Bk Ko
During the 14" Five-Year Plan period, under the "dual" stimulus of energy security and energy fransition,
China's energy structure adjustment showed a new trend and new characteristics of "mutual” growth of
coal and new energy, and the fotal energy consumption maintained a rigid growth. In 2024, the elasticity
coefficient of electricity consumption reached a new high of 1.36, and the economic development
became more dependent on energy (especially electricity). Although the proportion of new energy
has been continuously increasing, the coal consumption in China still accounts for over 50% at present
and remains the main energy source at this stage. In 2024, the approved installed capacity for coal-fired
power generation declined for the first fime during the 14th Five-Year Plan period, but it was still higher
than the highest level of annual newly-approved installed capacity during the 13™ Five-Year Plan period.
Meanwhile, the proportion of non-fossil energy consumption is still more than 10 percentage points away
from China's NDC targets for 2035, which means that further efforts are still needed in the next decade with
an aim of breaking through the structural challenges faced by the current energy transition.

Mk, KR, KIERGESHITIWRHKEREER, RESE. BAKHBSHESXBEASATHLITEME,

HANAS, A E EREFXFUHNESEE S, DR BUSTIR ZEERE, F~bREr LIRS,
RERESEEBENGGE, RATAEER, R~V ERIIRP, HERGFI B MERNBXHEHEE T A S8 B,

FROREAE R B, MBUERERENENNRNDITEHFER P HFK,

Traditional carbon-intensive industries, such as iron and steel, cement and chemical industry, have great
difficulties in low-carbon transformation. Key technologies such as green hydrogen energy and CCUS
are still in the research and development or demonstration stage, and the transformation cost is high.
The supply chains of emerging industries such as new energy automobile and photovoltaic power are

highly concentrated and are facing the risks of geopolitical and frade frictions. In the process of rapid
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development of emerging industries, the relatively lagging development of supporting equipment
has become a restraining factor. For instance, during the development of photovoltaic industry, the
relatively lagging construction of energy storage systems and power grid has hindered the consumption
and absorption of clean electricity; the quantity and efficiency of supporting facilities (e.g., new energy
automobile charging piles and battery swap stations) sfill fail to meet the demands of users.

TBBIOREMRELMEIGE RS KBERESEMRIK, 5 AR BIrGFEERE, fREnBESE
E17.9%, [EBEUHRBRENTE, TRHEMZAEL. SREKRERRINANMLSME, TZEEREERSL
NN 1%, ERBEREIESRE, i, BREE "HRE—2R" HENELR, XBEASEMEE ( 0KRLRIRTE.
SIS ) XENMFRY., XERBFEEREH. BEFEL. SRS TANGERE FEMNANE, MTE “tHER”
T3 NDC BArtVE S E K,

The green and low-carbon transformation of transport sector still faces structural challenges: The proportion
of railway freight volume is sfill relatively low, and there is a gap between the actual situation and the
"road-to-railway" target; the penetration rate of new energy commercial vehicles is 17.9%, and the process
of clean freight transportation is relatively lagging behind; the application of green fuels (e.g., sustainable
aviation fuel and hydrogen energy) is sfill in the pilot stage, and the consumption of clean energy at
airports accounts for only about 1%, so energy substitution is an arduous task. In addition, the "last mile"
connection efficiency of multimodal transport is insufficient, and it is still necessary to make breakthroughs
in key supporting technologies and infrastructure (e.g., megawatt-grade fast charging, hydrogen
storage and fransportation). In the future, efforts should be intensified in terms of transportation structure,
equipment cleaning, energy diversification and institutional coordination to match the higher requirements
of the 15th Five-Year Plan and new NDC targets.

KEZATRLRMEETIRVEME, S5, RERRETHRAEMLATEEH, SEEREXL, RERRNEZTH
AR BENEREHRERRTE. NEE, ERRRESHNMUARE AL, BHEMCRESTAE. HASZE, K
BaEENER, Bilt, LEERNEGIKIERT R, FERSHHR D ESENRN, ENHENERR R ORI ETE,
W BART, BROBENMABLNEER "B , #EARE "A. &0 8. & OL—AfENE S R
ARG BB, (R EAABHRAMNER, BNNSEXXTEABARGORGREE, MEFTESRMNANHN RS,
China's construction sector is facing both opportunities and challenges in the process of achieving low-
carbon transformation. At present, the carbon emissions from building operations in China are undergoing
a plateau. Compared with the international level, per capita and per unit area carbon emissions from
building operations in China are lower than those in the United States, Canada and other countries.
However, due to the fact that China's energy structure is still dominated by fossil fuels, the carbon emission
intensity in China is higher than that in France, Sweden and other countries with high proportion of nuclear
power and hydropower. Therefore, to achieve carbon peaking and carbon neutrality in the consfruction
sector, efforts should be made to promote the low-carbon transformation of energy systems while
continuing tfo promote energy-saving renovations. Under the "Dual Carbon" Goals, the role of buildings
should shift from merely being energy "users" to becoming important hubs of urban and rural energy
systems with integrated functions of "consumption, generation, regulation and storage", so as to promote
the reduction of carbon emissions from electric consumption in buildings. At the same time, close attention
should be paid to the low-carbon transformation of thermal systems for buildings, and a new-type zero-
carbon thermal supply system should be created.
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At present, the development of CCUS technologies in China is confronted with three core challenges: First,
the technical shortcomings are prominent; the carbon removal technologies (BECCS and DACCS) have not
yet been commercialized and demonstrated, and the integrated optimization fechnologies lag behind the
international advanced level. Second, the standard system is not perfect; the lack of basic standards leads to
blurred project boundaries, the absence of national standards for quantitative verification restricts the support
of green finance, and insufficient management standards affect industrial standardization. Third, there is an
economic bottleneck; the competitive edge of China's CCUS technologies over other emission reduction
technologies is still not obvious, and the costs of carbon removal technologies (especially DACCS) are relatively
high. These challenges have restricted the goals of the 14" Five-Year Plan to promote the development of
cutting-edge technologies and the new NDC target to reduce net emissions across the entire economy.
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With a high proportion of new energy power connected to the grid, China's power systems sfill face the
structural contradiction of difficulty in coordinating low carbon, safety and economic effectiveness of
power: There is still a shortage of low-carbon flexible resources, the power supply guarantee capacity
is uncertain, the cross-regional transmission and regional consumption and absorption capacities are
insufficient, and key supporfing technologies (e.g., new-type energy storage, hydrogen energy, biomass
energy, CCUS, etc.) are sfill in the development stage. The organizational reform of electric power sector
has entered a crucial and challenging stage, the multi-level power market needs further coordination, and
the trading system based on electricity-carbon collaboration needs to be perfected. There is still fension
among the three-dimensional goals of low carbon, safety and economic effectiveness in power systems,
which has become a key challenge affecting the NDC targets.
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Since 2013, with the implementation of a series of major emission reduction projects and comprehensive
freatment measures under the background of the Blue Sky Protection Campaign, the emissions of atmospheric
pollutants have been significantly reduced in China, and China's efforts to improve the quality of atmospheric
environment have achieved remarkable results that amazed the world. However, according to the situation
of atmospheric pollution, the structure, root and frend-based pressures still exist in China; the industrial structure
is still characterized by high energy consumption and high emissions; energy consumption will confinue to
increase rigidly; China's atmospheric pollution treatment has entered a crucial and challenging stage; and it is
difficult to achieve the synergetic emission reduction of main atmospheric pollutants.
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The synergetic reduction of carbon emissions and pollution from all industries has not yet been achieved
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Driven by the economic recovery after the COVID-19 pandemic, the policy focus has tilted toward
maintaining steady growth, and the priority of carbon emission reduction targets has been lowered. From
2020 to 2024, the growth rate of CO, emissions was as high as 15.4%. As of 2024, there was still about 10
percentage points away from the carbon intensity reduction target in China's 14" Five-Year Plan. If the
carbon emission reduction target in the 14" Five-Year Plan is not achieved as scheduled, China needs to
make greater efforts in promoting the energy-saving and carbon-reducing transformation in the future with
an aim of striving to achieve a new round of NDC targets.
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From the perspective of ecological carbon sinks, the future stable growth of terrestrial carbon sinks also
faces multiple challenges. At present, the growth of terrestrial carbon sinks in China relies on the strong
carbon sequestration capacity of immature man-made forests. However, as the existing immature man-
made forests gradually enter the aging stage, their carbon sequestration capacity will naturally decline
along with the increase of forest age. In addition to the threat posed by climate change to the stability of
terrestrial carbon sinks, how to maintain the stable growth of terrestrial carbon sinks through scientific forest
operation and management means has become a key direction for future policy-making.
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During the 14™ Five-Year Plan period, China has not yet achieved the synergetic emission reduction of
CO, and main atmospheric pollutants from all industries, so we are facing a phased challenge of "difficulty
in reducing carbon emissions despite pollution reduction”. Among the industries, the power and heating
industries are affected by the expansion of coal-fired electricity demand and the increase of coal
consumption for heating, and the carbon emissions and pollution still show a trend of "dual growth" during
the process of coal combustion. The progress in synergetic governance of carbon emissions and pollution
is relatively insufficient in the civil and transport sectors, and only a few provinces have achieved synergetic
governance of the process of coal combustion in civil sector and the off-road mobile machinery in
fransport sector.
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Equity is an important issue to achieve the goal of synergetic governance of carbon neutrality and clean
air in the future. In light of the 15th Five-Year Plan period and a new round of NDC targets, China will
establish a systematic constraint that controls absolute emissions and covers greenhouse gases across
the entire economy for its climate governance. Against this backdrop, how to strike a balance among
historical responsibility, emission-reducing potential and the right to development has become an
important challenge that must be faced in designing a synergetic governance roadmap.

P INDICATOR: WE=E=Ri:PHIAmPN-EIiF N
The number of ozone-related deaths has not yet declined
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Air pollution and climate change remain major challenges threatening the public health in China.
The number of premature deaths of adults caused by long-term and short-term exposure to PM,
decreased significantly compared with 2015. Although the exposure level of NO, also decreased
obviously, ifs short-term exposure still led to approximately 46,500 non-accidental deaths. In contrast,
the long-term and short-term exposure levels of O; are basically the same, and the number of deaths
related to short-term exposure to O, has exceeded that related to PM, s, thus highlighting the urgency
of the synergetic treatment of PM,; and O, pollution.
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In terms of the health impacts caused by climate change, extreme high temperatures not only
significantly increase the risk of hospitalization due to cardiovascular and cerebrovascular diseases,
but also trigger mental health problems such as anxiety and depression, and have a long-term impact
on cognitive function, especially on aggravating the mortality risk among the elderly. Flood events
can lead to an increased risk of miscarriage and a higher incidence of intimate partner violence;
and compound drought and high temperature events (CDHEs) can also significantly increase the
risk of non-accidental death. Therefore, it is urgent to build a comprehensive protection system
that combines personal protection, community early warning, health services and environmental
adaptation.
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POLICY RECOMMENDATIONS
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Air pollution and climate change
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Conducting research on the mechanism for feedback between exireme weather and climate events
and atmospheric pollution: It is necessary to deeply analyze how extreme weather conditions (e.g.,
high-temperature heat waves and heavy rainfall) affect PM,s and ozone concentrations through
photochemical reaction and aerosol generation. On this basis, it is necessary to strengthen the monitoring
and forecasting capabilities, build high-resolution atmosphere and climate coupling models, infegrate
the data from satellite remote sensing, ground-based observations and numerical simulation, and track
the dynamic impact of exireme weather conditions on PM,; and ozone concentrations in real fime. It is
necessary to perfect the early warning system, develop multi-scenario forecasting tools, release pollution
risk warnings in advance, and guide emergency emission reduction and public protection.
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Expounding the process of exireme weather affecting the fluctuation of wind and solar energy: It is
necessary to systematically study how exireme weather conditions (e.g., typhoons, heat waves and
heavy rainfall) affect the stability of wind and solar energy resources. It is necessary to accurately predict
the fluctuating change characteristics of wind and solar energy resources during the 15th Five-Year Plan
period. It is necessary to develop the corresponding power generation fluctuation forecasting system,
optimize the dispatching strategy, reduce the power generation instability caused by extreme weather,
and improve the utilization rate of renewable energy.
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Strengthening interdisciplinary cooperation and data sharing: It is necessary to establish a joint research
platform for meteorological, environmental and energy departments, integrate data resources, and build
a comprehensive database. It is also necessary to infroduce advanced machine learning algorithms, and
enhance the accuracy of the results.
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Further deepen macro-level sirategic planning and micro-level pilot innovations, advancing

synergistic governance through a dual-track approach
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Strengthening the synergistic governance of carbon and pollution requires further improving the
governance system by focusing on top-level design, coordination mechanisms, policy support, and pilot
innovations. First, it is necessary to strengthen the top-level design, with the aims of making good use of
the 15" Five-Year Plan period—a crucial time window to promote the construction of a beautiful China
and achieve the goal of peaking carbon dioxide emissions, and making overall plans for key policies and
maijor projects in key areas such as industry, energy, fransportatfion, urban and rural construction, as well
as agriculture and rural areas in the 15" Five-Year Plan. Second, it is necessary to perfect the coordination
mechanism, with the aims of forming a working pattern of up-down linkage and concerted efforts, and
promoting all departments to work together to advance related work through the key target indicators
in the synergetic advancement of carbon neutrality and clean air. Third, it is necessary fo strengthen
the supportive policies; the governments at all levels should be encouraged to ftilt their ecological and
environmental protection funds toward the projects for synergizing the reduction of pollution and carbon
emissions; for the institutions engaged in the research, development and application of key technologies
for synergizing the reduction of pollution and carbon emissions, policies should be studied to reduce overall
costs and tax burdens and give priority to financial support. Fourth, it is necessary to deepen the pilot
innovations, with the aims of organizing and screening typical cases with remarkable synergetic effects
and a strong demonstration and leading role for promotion, and generating more widely applicable

solutions for synergizing and promoting carbon neufrality and clean air.

Synergetic Roadmap on Carbon Neutrality and Clean Air for China (2025) | Executive Summary | 27



[ QLD (Il 3R\ it £ TS E B SR AL R, MRRLEHE. SHRHEMR RO

Intensify structural transformation and advance the development of low-carbon technologies,

reinforcing emission reduction at the source, through structural adjustment, and via technological
innovation
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The 15" Five-Year Plan period is a crucial period to comprehensively promote the construction of a new-
type energy system and facilitate the on-schedule achievement of the goal of peaking carbon emissions.
We should do a good job in coordinating and connecting the 15" Five-Year Plan with the 2035 NDC
targets, fully implement the Energy Law, and anchor our efforts fo the medium-and long-term goals of non-
fossil energy accounting for around 25%, over 30% and over 80% by 2030, 2035 and 2060 respectively. We
should focus on the goal of striving o increase the installed capacity for wind and solar power generation
to over 3.6 billion kilowatt; adhere to the dual development of centralized and distributed, onshore and
offshore energy; intensify the development of new energy; promote the coordinated transformation on
the energy consumer side; vigorously implement renewable energy substitution actions in key areas such
as industry, fransport, construction and data centers; and facilitate the local consumption and absorption
of new energy. It is necessary to establish a new mechanism for the transition from dual control over the
amount and intensity of energy consumption to dual confrol over the amount and intensity of carbon
emissions, coordinate energy security and the transformation of energy structure, and provide a sfrong
guarantee for achieving the 2035 NDC targets, the goal of a "Beautiful China" and the modernization with
Chinese characteristics.
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It is necessary to increase fiscal and financial support for the industries that are undergoing green and
low-carbon fransformation, encourage enterprises fo carry out low-carbon technological tfransformation
as well as research and development innovations, and guide social capital to flow into green and low-
carbon industries. It is necessary fo strengthen the carbon pricing mechanism, gradually expand the
coverage of the national carbon trading market, and provide economic incentives for the green and low-
carbon transformation of fraditional carbon-intensive industries. It is necessary fo strengthen international
cooperation and technical exchanges; actively research, develop and promote key low-carbon
technologies; and build a safe and resilient global green supply chain. It is necessary to intensify efforts in
support of the manufacturing of new infrastructure such as energy storage equipment, power grid and
charging piles, with an aim of providing basic equipment guarantee for industrial transformation.
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The carbon emission reduction in the transport industry has entered a new stage of two-wheel drive,

including both "structure-based carbon control" and "efficiency-oriented carbon control'. Looking ahead
to the 15th Five-Year Plan period, it is suggested to focus on three aspects: First, it is necessary to deepen
the reform of transportation structure, promote the modal shift for bulk goods from road transport to water
or railway fransport, and perfect the multimodal fransport system. Second, it is necessary to speed up
the construction of a clean energy supply network; promote the construction of charging and battery
swapping, hydrogen refueling and shore power facilities; and make technological breakthroughs in
energy-dense baftteries and fuel cells. Third, it is necessary to improve the institutional system, establish a
carbon monitoring and statistical mechanism for transport, promote carbon footprint accounting and
market tfransactions, strengthen policy coordination and standard guidance, and systematically promote
the green transformation of the entire fransport chain.
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To promote the green and low-carbon transformation of buildings, it is necessary fo systematically make
advancements from five aspects, including building energy conservation, urban and rural construction
mode, energy structure, technological innovations and incentive mechanism: To promote the energy-
saving and low-carbon fransformation of buildings, it is necessary to take into account both new and
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existing buildings, strictly implement energy conservation codes, enhance the performance of key
components, and accelerate the energy-saving renovation of existing buildings. It is necessary to
strengthen the promotion of green building materials and intelligent construction, and support the
construction of green and low-carbon demonstration cities. It is necessary to promote the electrification
of buildings, and reduce the consumption of fossil energy through renewable energy technologies
such as photovoltaic power and heat pumps. It is necessary to make innovations in the dual-control
assessment mechanism for carbon emissions, make breakthroughs in key technologies, and promote the
demonstration and application of zero-carbon buildings and building electrification. Meanwhile, green
finance and green credit policies should be used to support low-carbon projects in the construction field,
promote the carbon trading mechanisms, and explore various incentive models with an aim of promoting

the implementation of carbon measurement and reward mechanisms for building energy consumption.
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Given the challenges confronting CCUS technology development in China, efforts should be undertaken
tfo advance its deployment via technological innovation, standardization, and incentive mechanisms.
First, it is necessary to make greater efforts to make technological breakthroughs, set up a special fund for
carbon removal fechnologies, accelerate the pilot plant test and commercial demonstration of carbon
removal, promote the research and development of integrated optimization technologies, and narrow
the gap with the international level. Second, it is necessary to perfect the standard system and accounting
support; give priority to the formulation of national standards for carbon fransportation, storage, monitoring
and verification; develop the CCUS carbon emission reduction accounting methodology, promote the
formulation of quantitative verification standards, and support projects to be included in the voluntary
emission reduction mechanism. Third, it is necessary to make innovations in incentive mechanisms; reduce
the carbon capture cost through fiscal and tax subsidies, carbon market premiums, etc.; set up a green
finance-based special fund to support CCUS projects, and enhance the economical efficiency and large-
scale application level of technologies.
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To advance the construction of new-type power system, the integration of planning approaches should be
systematically considered, while simultaneously strengthening technological breakthroughs and fostering
innovation in market mechanisms. It is necessary to strengthen the planning idea of integrating power
supply, power grid, load and energy storage for the coordination of low carbon, safety and economical
efficiency; accelerate the breakthroughs in flexible AC/DC transmission and new energy storage
technologies; improve the coordination mechanism and capacity compensation mechanism for multi-
type electricity markets; promote the deep integration of power systems with carbon market, electrified
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fransportation and energy digitalization; and build the mechanism for electricity-carbon synergy. By
supporting the further increase in the proportion of installed capacity for new energy power generation,
the transformational development of new-type power systems has become an important guarantee for
China to achieve a new round of NDC targets.
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Some important anchor points for further excavation of emission reduction space in the future pollution
control measures include how to take accelerating the green transformation of development modes
and promoting the adjustment and optfimization of three major structures (i.e., energy, industry and
fransportation) as the direction, focus on the field of synergetic emission reduction of greenhouse gases
and multiple atmospheric pollutants, strengthen standard guidance and institutional innovation, better
play the role of a proactive government and an effective market, and intensify efforts in at-source
emission reduction, structural emission reduction as well as scientific and technological emission reduction.
In addition, strengthening the freatment of non-CO, greenhouse gases (e.g., methane, nitrous oxide and
hydrofluorocarbons (HFCs)) is gradually becoming an important topic and a practical field to further
promote the synergetic emission reduction of atmospheric pollution and greenhouse gases.
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Source-sink matchmaking of atmospheric components and emission reduction pathways
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As China's atmospheric pollution tfreatment has entered a crucial and challenging stage, a new round
of NDC targets has put forward new requirements on synergetic emission reduction of greenhouse gases
and atmospheric pollutants. In line with the logic of future synergetic governance of carbon neutrality and
clean air, we should not only shift from "promoting carbon emission reduction through pollution reduction”
fo "promoting pollution reduction through carbon emission reduction”, but also need to extend the scope of
management and control to greenhouse gases across the entire economic sector, with an aim of forming
a more comprehensive framework for synergetfic governance. In this regard, it is necessary to adhere to
taking structural transformation as the core approach, and start from key areas such as energy, industry,
fransport and agriculture, so as to lay a solid foundation for the in-depth governance of the synergetic
emission reduction of greenhouse gases and air pollutants. Meanwhile, it is necessary to strengthen the
thinking of precise governance; and the synergetic emission reduction measures should be made more
targeted and effective by focusing on major regions, key industries and critical emission sources.
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To fully leverage the supporting role of terrestrial carbon sinks in achieving the goal of carbon neufrality,
the strategies for cultivating and protecting forest carbon sinks should be optimized with scienfific
management at the core in the future. It is necessary to promote scientific afforestation and free species
management, precisely plan the afforestation time based on regional climate and soil conditions,
strengthen the selection of tree species suitable for local conditions, and enhance the carbon
sequestration efficiency of newly created forests. It is necessary to establish a logging management
mechanism, strictly prohibit extensive logging behaviors that ignore the age structure of forests, accelerate
the promotion of intelligent logging tfechnologies and strategies, maintain and strengthen the forest
carbon sink function to the maximum extent while guaranteeing the rigid demand for wood supply, and
promote the steady improvement of China's terrestrial carbon sink capacity.
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To guarantee the sustainability of the synergetic roadmap on carbon neutrality and clean air, the core
lies in building a synergetic governance system for the reduction of pollution and carbon emissions
oriented toward high-quality green development. On the one hand, it is necessary to fully consider the
significant differences among provinces in ferms of resource endowment, industrial structure and the
stage of economic development; and implement the synergetic pathway of reducing carbon emissions
and pollution according to local conditions and highlighting key points. On the other hand, it is necessary
to make clear the reasonable sharing of responsibilities and costs among emission reduction subjects in
various regions, strengthen the cross-regional and cross-departmental governance mechanisms, and

avoid the leakage and fransfer of pollution and carbon emissions.
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Health impacts and synergetic benefits
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The clean air campaign during the 14" Five-Year Plan period has generated significant synergetic health
benefits, which shows a strong positive synergy with China's updated NDC targets. The core logic lies
in the fact that the core policies for driving air quality improvement are highly homologous to the core
strategies for achieving carbon emission reduction targets. However, this synergy is not unconditionally
or automatically achieved. The persistent O, pollution problem reminds us that the strategy that merely
focuses on carbon emission reduction or PM, s reduction must shift to a comprehensive strategy for the
synergetic control of multiple pollutants. In addition, if the electrification of fransport sector is not supported
by the synchronous deep decarbonization of power grid, there is a risk of transferring pollution from cities
fo the power generation side, and this may even increase the emission of some pollutants in the whole
life cycle. Therefore, to maximize the synergetic benefits in the process of moving towards new NDC
targefts, greater attentions must be paid to comprehensiveness, systematicness and perspectiveness in the
future policy design, and cross-sectoral overall coordination should be strengthened to ensure that the

decarbonization path can bring maximum health and environmental well-being.
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