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Power demand growth accelerates amid coal surge and

hydropower slump

e  Total power generation increased by 11%, while overall
electricity consumption grew by 8.5%.

e  Coal and gas power generation surged by 8.8% and 20.9%
respectively, significantly higher than previous growth
rates. This increase was driven by accelerating power
demand and a 13.2% decline in hydropower generation
due to drought conditions.

e  Residential electricity consumption surged by 27%,
whereas industrial electricity usage grew by only 3.6%.

e Thesharprisein China's residential power demand in
September is driven primarily by increased air
conditioning ownership and usage, rather than a
significant increase in temperatures.

e  Wind power generation continued to grow, with an
increase of 56.1%, while solar power generation saw an
increase of 49.5%.

e  Nuclear power generation increased by 2.2%.

Monthly power generation by technology
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National Bureau of Statistics (NBS) underreports wind and solar generation, particularly
from rooftop and smaller solar plants. Find CREA’s methodology for power generation here.
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https://www.carbonbrief.org/analysis-chinas-clean-energy-pushes-coal-to-record-low-53-share-of-power-in-may-2024/

Coal and gas imports continue to increase

e Coalimportsin September continued to
increase by 13%. In the past few months,
imported coal has a price advantage over
domestic coal, leading to a significant
increase in coal imports.

e Crude oilimports in September decreased
by 0.5%, continuing the downward trend
observed in recent months.

e Natural gas imports, which have been
growing rapidly this year, increased by
19% in September. From January to
September, imports rose by 13% compared
to the same period last year, mainly driven
by increased gas supplies through the
China-Russia Eastern Pipeline, and arise in
spot LNG purchases.
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Crude oil and oil refinery supply remained sluggish

Fossil fuel supply
e Domestic coal output grew by 4.4%, while  1zmenthmovingsum

imports continued to rise. Year-to-date el o e L

production from January to September jooo / - ’/-—\..__../_‘
increased by 0.6% year-on-year. - /__/—M

e  Fossil gas imports increased by 19% and —_—
domestic production grew by 6.8%. 1000 0
e Crude oil outputincreased by 1.1%, while 0 -
import volumes fell by 0.5%. The growth Fossil Gas, bem il Products, Mt
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weaker economic growth.
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Iron, steel, and cement production continue to

e In September 2024, crude steel production fell fa ll
by 6.1% year-on-year, pig iron production fell RESIC g SRt
by 6.7%, and steel product output fell by 2.4 © - S~
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continued to slow down and real estate w0 , “ =
construction starts continued to contract. , , Z ,

e  The total output of pigiron and crude steel in oo Pt Plain Glass Plastics in Primary Forms
the first nine months of 2024 has significantly . =2 A adas- 3 _/_J*_/\/ﬁ%'i% . _NW
decreased, contributing to the CO2 emission £ 5 w , A
reduction. = 2 : 5

e  Real estate investment continued to contract, S °TenKindsofNon_femust i mr w 0w “un mr W 0w
for the third year, and cement production fell a M\/- A~
further 10.3%. VN | | e

e Chemical and non-ferrous metals output 5

continued to grow in September, but
moderately compared with previous months.
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The steel and cement industries are the largest CO2 emitters in China, when ea % CREA

2019 2021 — 2023
emissions from their electricity use are included. They are also bellwethers of real
estate, infrastructure and other fixed asset investments that play an outsized role in
China’s emissions and economy.
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Steel industry remains in a downturn

Blast furnace starting rates and capacity utilization
showed a slight improvement; operating rates of
electric furnaces gradually recovered after a sharp
decline in recent weeks.

After H1 2024 saw no new permits issued for coal-based
steel plants, China issued a policy in August suspending
all new steel plant permits.

After maintaining high levels for an extended period,
the operating rate of blast furnaces in Tangshan,
China’s 'steel capital' and a significant source of air
pollution in Beijing, has started to show a downward
trend as the city begins to regulate crude steel
production due to failing air quality standards.

o Hebei industrial output is a bellwether of
national priorities: when air quality and
emissions are the priority, it is the most tightly
regulated area due to its impact on Beijing’s
pollution levels.

Steelindustry weekly operating indicators
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There were no new permits for coal-based steelmaking projects in the first
half of 2024 for the first time since China announced its ‘dual carbon goals’ in
September 2020. Read more here.
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https://energyandcleanair.org/publication/turning-point-china-permitted-no-new-coal-based-steel-projects-in-h1-2024-as-policies-drive-decarbonisation/

Rapid growth in solar and wind continues

In September, China added 20.6 GW of solar power NeWly added power capacity, January to September

capacity, up 31% from last year. A total of 161 GW Hydro Nuclear
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In September, China added 1.9 GW of hydro power
capacity, up 236% from last year. A total of 7.97 Wind
GW was added in January to September, up 1% *
from last year.

In September, China added 0 GW of nuclear power ; [+17%)
capacity, unchanged from last year. A total of 1.2 . \Tm.
GW was added in January to September, same as B S et g

%
last year. Read more here. % CREA
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https://www.carbonbrief.org/analysis-clean-energy-was-top-driver-of-chinas-economic-growth-in-2023/

Wind and solar surge in clean energy bases

Newly installed power capacity by province
. . ) January - September 2024
° Solar power installations are led by Jiangsu,

Hubei

Xinjiang, and Guangdong. In Jiangsu, it is mainly p— s ucest
distributed solar, while in Xinjiang, it is driven by o
projects in large-scale clean energy bases. i —————————d o
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https://energyandcleanair.org/publication/china-puts-coal-on-back-burner-as-renewables-soar/

Battery output

12-month moving sum

Solar cell output

1000 12-month moving sum

New energy vehicle
(NEV) market share
continues to increase

/
541,

e  Solar cell 12-month moving sum production reached - .. _a B
595 gigawatts, showing a slight recovery from the Type — L bonPhosphte — Termay Wterls — Tt %CREA
previous dip, though industry overcapacity and
profitability challenges continue to affect the sector.

e  The overall vehicle production in September has seen I COVID-18 lockdown
aslight dip, suggesting that the broader vehicle o . .
market is experiencing some downward pressure W .
caused by demand fluctuations.

e In September, China's NEV production surged by 51%,
continuing its strong growth trajectory despite a dip in
overall vehicle production. This highlights the robust
demand for NEVs, even as the broader vehicle market
faces challenges. NEVs now account for 46% of all new
vehicle sales, indicating a significant market shift
towards cleaner energy options.
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By the end of third quarter, about 40% of provincial capitals
risk not meeting national standard for PM2.5 for 2024

PM2.5 concentrations in provincial capitals

e By the end of this September, 12 out of 12-month moving average
31 provincial capitals’ 12-month == Naflanabelligealitystandrd
averages exceeded the national g e Gneda el Gungyey Mo Guphe e
standard for PM2.5 of 35 ug/m3, and the o
. ore B A N e rerrCtcLl L S VISV S U (N S S L I e s St Ot I e e
number increased by 2 cities compared 2 = = = “Ta LI e ey
to laSt month' Haikou Hangzhou Harbin Hefei Hohhok, Jinan, Kunming Lanzhou
Hainan, Zhejiang ’ Heilonéiiang Anhu’i uner i Shanéong Yunnan ’ Gansu ’
e The largest 12-month average PM2.5 angolia
. . 60
values were in the north, in the b s A e T 3 -"\Vaa \77 i Nt T
provincial capitals of Hebei, Shaanxi, B
. = Lhasa, Nanchang, Nanjing, Nanning, riehai S‘hen).lang, Shijia.zhuang, Taiyuqn,
Henan, Shanx] and Gansu’ and they = Tibet Jiangxi Jiangsu Guangyxi Shangha Liaoning Hebei Shanxi
were 45, 44,43, 42 and 41 ug/m3, 4 e e T e [ e
. 10 |~ T = —e—— —— 36
respectively. fE—— : B 8 .
P P »
e Changsha, the provincial capital of Tianjin . i g e foate, e,
Hunan, was the only capital city that had %
0 TmmE T T e \\'*"*"\4- N - . SN
an increase in yearly PM2.5 values 2 “ P : o =
compared to the previous month A A A A
Data until 2024-09-30 " CREA
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Beijing-Tianjin-Hebei and the surrounding areas had the

worst yearly average concentrations of ozone by

Ozone concentrations in provincial capitals

.S %’R&g meP]g!;t of 31 provincial 90th percentile over 12 months

capitals exceeded the yearly standard for

-+ National air quality standard

Changchun, Changsha, Chengdu,

ozone of 160 ug/m3, the same compared to Belling Jilin Hunan Sichuan S
210
last month. m P SRR o U v Y SE Y o W Bt RN R
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e The largest 90th percentiles of ozone over 12 “° =
months were in the capitals of Shanxi, . Haikou, Hangzhou,  Harbin, Hefei, e
. B . 2 Hainan Zhejiang Heilongjiang Anhui Mongolia
Shandong Henan, Tianjin and Hebei, B I
focused in the Beijing-Tianjin-Hebeiand the 2 & g ™ vy 70 ™ T
surrounding areas, at 191, 190, 186, 186 and 2 Lhesn aleng,  Hanjing R -
. = ib iangxi i u u Xi
183 ug/m3, respectively. S — i s
. . . . g 180 162
e 9 provincial capitals have increased the E L0 T PSR ik ey T Sl 3
yearly ozone concentration this September E__f
compared to the previous month. Among Tianiin Xinfang Hubei. Shanid Qinghi
. . . 210
them, Changsha, the provincial capital of 190 TN i L e W =
. i — 4
Hunan in the Southwest, had the largest .
. 1@“ qp"ﬁ” 101“ 101“ qp”ﬁ’ »p”b“ 101“ 1017’ @7—“ @1“ @”ﬂ’ 1&“ 1&“ 107—1 f@’l—b‘
increase.
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Worst PM2.5 and NO2 levels were measured in northern China,
while highest ozone concentrations were focused in central

o - - - - -
° C\hlmz_5 levels were concentrated in northern Monthly average pollutant concentrations in provincial capitals

. o . . . Sep 2024
China in September. Capital of Hebei province, PMEZ o .
Shijiazhuang, rose to the top, with a monthly sjnens e, E— shryos | —
concentration of 34 ug/m3. It was followed by the Cyﬁa"fsha 1 . Wu:an 1 TTianiin I
capitals of Hunan, Yinchuan and Shaanxi . xian | in’an I—— . Ji:an 000000 ]
aiyuan inan angchon R
provinces, with monthly concentrations of 30, 29 e ] b i ] i 1
) engzhou [ ongaing [ EREEE anzhou
and 27 ug/m3, respectively. wuhan | shijiazhuang. | urumqi
) Chengd e~ ] Honhot
e  The worst ozone levels were measured in the Chongaing Tianjin — Guangzhou |
. . . . . Nanning Nanjing _ Yinchuan
provincial capital of Sichuan at 143 ug/m3, which Tianjin Hangzhou 1 Xining
. . . Nanchang Hefei Chongging
is located in southwest China. It was followed by Xining Guangzhou Chengdu
. . . . Jinan Taiyuan Hangzhou
other provincial capitals of Hubei, Henan and Hefei Lanzhou Zhengzhou
. . . Hangzhou Lhasa Wuhan
Shaanxi, with monthly concentrations of 142, 140 Beijing Nanning Shanghai
Guangzhou Yinchuan Beijing
and 139 Ug/m3. Nanjing Urumgi Shijiazhuang
Sh . l f . . . Shenyang Guiyang Xi'an
° enyang, capital of Liaoning province, rose to Hohhot Yining Nanning
. Guiyan kunming [ Hefei
rank worst for NO2 levels, with monthly o oy ——————— kg
. unmin, henyan _ hangsha
concentration of 30 ug/m3. It was then followed by g P ——————— e
. . . . .o . arbin | ohho _ anchan
provincial capitals of Tianjin, Shanxi and hamman ] ey ey e
Shandong in northern China. NO2 contributes to o —— ——y——1 .
PM2.5 and ozone levels, besides being a dangerous e e B
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pollutant in its own right. % CREA ug/m3 g ug/m3
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PM2.5 and ozone rose fast in western and central regions, while
emissions contributing to NO2 increased the mostin eastern  China

Year-on-year changes in pollutant concentrations in provincial capitals

° PM2.5 pollution increased the most year-on-year in Sep 2024

provincial capitals of Hunan (58%), Guangxi (38%), PM2.5 03 NO2
Hubei (28%), and Shaanxi (22%); Hunan’s capital city, Changsha C Changsha b Harbin d
Nanning [ ] Chongging ) Changsha (]
Changsha, also led in ozone increase. Wuhan o Chengdu 4 Nanchang e
Xi'an (] Wuhan (] Changchun L]
e  The largest year-on-year PM2.5 increases, driven by Haikou » Nanning » Fuzhou ¢
Yinchuan (] Xi'an (] Guangzhou [
higher emissions, were in Changsha, Wuhan, and Guangehou e Nanchang » Kinring e
Guiyang L ] Haikou L] Shenyang L
Nanchang. Nanchang () Guangzhou ° Hangzhou ()
Chongging (] Guiyang (] Haikou °
° Most central China provincial capitals saw ozone level ool 'y freneznos -4 o -
increases in September due to unfavourable weather — S = e 3
H 1 H 1 ’ H H Lanzhou [ ) Nanjin; ) Chonggin: [ ] ® year-on-year change
and higher emissions, with Hunan’s capital leading e B s T 2 neding -
(38%), followed by Chonggqing (30%), and the capitals ~ *=res £ Hunmis | vl - due to changes in emissions
0, H 0, Changchun ] Hangzhou [ Jinan ] influence of weather
Chengdu (25 /0), and HUbeI (22 /0). Hangzhou [ ] Shijiazhuang [ ) Beijing [ )
e  Year-on-year NO2 increases were highest in Harbin Shenyang | & Changchun |1 Hohhot |~ @
Xining L) Lanzhou ) Nanjing L]
(18%), Changsha (14%), and Nanchang (5%) in s b e
Fuzhou [ ] Taiyuan ] Zhengzhou ]
September' Hohhot ) Fuzhou L) Taiyuan L)
Taiyuan [ ] Shanghai @ Xining ®
Shanghai @ Shenyang @ Yinchuan [ ]
Our analysis projects the influence of weather conditions on air pollution levels Jinan @ Vinchuan - @ Shanghai @
Tianjin @ Beijing @ Xi'an @
Beijing @ Hohhot @ Shijiazhuang @
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using a machine-learning model trained on actual data for each city. The
-25% 0% 25% 50%

variations that cannot be explained by weather conditions is attributed to

changes in emissions.
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Worst 7-day air pollution episodes by pollutant

PM2.5 (excluding sandstorms) Ozone

average highest daily
concentration concentration

average highest daily
concentration concentration

province province

Shijiazhuang | Hebei Sep 23 — Sep 29 69 93 Jingmen Hubei Sep 23 — Sep 29 186 218
Xingtai Hebei Sep 23 — Sep 29 68 90 Jingzhou Hubei Sep 23 — Sep 29 185 220
Changde Hunan Sep 23 — Sep 29 68 97 Xianyang Shaanxi Sep 22 — Sep 28 185 222
Jingzhou Hubei Sep 23— Sep 29 62 79 Wuhan Hubei Sep 23— Sep 29 182 228
Handan Hebei Sep 23 — Sep 29 62 94 Yibin Sichuan Aug 26 — Sep 01 182 208
Sandstorms (PM, ) NO,
average highest daily average highest daily
province concentration concentration province concentration concentration
Jinchang Gansu Sep 18 — Sep 24 10 69 Jinan Shandong Sep 22 — Sep 28 40 51
Wuwei Gansu Sep 18 — Sep 24 9 61 Taiyuan Shanxi Sep 22 — Sep 28 40 60
Bayan Nur Nei Mongol Sep 03 — Sep 09 6 43 Liaocheng Shandong Sep 22 - Sep 28 39 48
. . Yingk Liaoni Sep 22 — Sep 28 36 47
Note: No sandstorms in other cities. ngrou faoning P P
Shenyang Liaoning Sep 23 — Sep 29 36 44
Unit: ug/m?
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Data sources

e Industrial output, power generation and power capacity additions, as well as
fuel imports and exports, are based on Chinese government data, through Wind
Financial Terminal. Some of the data is not included in public releases.

e Measured air quality data is compiled from Chinese government air quality
monitoring stations. Weather-controlled air quality is derived from CREA’s
deweathering algorithm.
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https://energyandcleanair.org/weather-correction-of-air-pollution-application-to-covid-19/

