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Power generation decelerated in March

Power generation

Hydropower Nuclear Power Solar power

a0 W ) J

| J_/f 20
Y 20

e  Growth in large-scale power generation has
decelerated to 3% due to a slowdown in demand

and increased expansion in distributed solar. 0

e Thermal power generation saw a slight increase ‘ =
of 0.5%, as hydropower generation continued to 40 10 ’ — X e
be weak, likely due to operators conserving — o
water in anticipation of higher demand during s — . — “ln mr g oa 2020

summer peak season. 00 2022
— 2023
e  Wind and solar power generation has ?\/1\/ L — 2024

experienced faster growth, with increase of 17%
for wind and 16% for solar.
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Gas imports surge, coal flat, oil decrease

e Coalimportsin March showed little change Fossil fuel imports
from the previous year, only a 0.5% e — —
increase, with sluggish demand and / /
declining domestic prices. /\ Vo M
e Imports of crude oil were 6% lower than w00 /
March 2023 during the post-COVID .
recovery period, when fuel demand A n‘ /
surged. y
e  Spurred by plunging global prices, natural \f
gas imports surged 22% in March, bringing
total gas imports in the first quarter to the & ¥ ”
highest level on record.
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Record high in gas production and imports

. . Fossil fuel suppl
e Raw coal production fell 4% and imports were flat, Sarorodgsun

Coal, Mt Crude Oil, Mt

suggesting a significant drop in demand beyond 00

the power sector. /—/V\M/
e  Gas production reached a new high, increasing by - / "
4.5% year-on-year. w0 W

e Oil production keeps steady with an increase of 2000
2.3%. 1000 *
e Refinery throughput, a gauge of refined oil , ,
demand, decelerated to 1%, while exports surged Fosi 6o, b o producs, — g

. . . 400 — Total Supply
by 30%, suggesting that the rebound in oil demand /W
. 600
may be losing momentum. 300
400
The government engaged in a major push to increase domestic coal production and suppress high prices 200 /
in 2021-22. The result was a massive increase in the tonnage of coal produced, but at the cost of /N

deteriorating coal quality, which means that the energy content of the coal produced didn’t increase 100
correspondingly. Coastal users shifted to imported coal en masse, which led to a surge in imports in 2023.

The failure of the domestic coal mining push has major implications for China’s approach to energy 0
security. Read more: What is causing the record rise in both China’s coal production and imports?
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https://energyandcleanair.org/record-rise-in-chinas-coal-production-and-imports/

Continuous real estate decline drags down cement industry

e In March 2024, crude steel production decreased by
7.8% year-on-year, pig iron production fell by 6.9%,
and steel product output slightly increased by
0.1%.

e  Although exports are showing growth momentum,
the overall recovery in steel demand is insufficient
due to the drag from declining real estate
investment.

° Real estate investment continued to contract, for
the third year, and cement production fell 22%,
coke production fell 6%.

e  Chemical and non-ferrous metals output growth
continued strong.

The steel and cement industries are the largest CO2 emitters in China, when 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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Challenging times for steel industry

Steel industry weekly operating indicators

Average daily output of crude steel and steel
products both show a rapid rebound.

Production of steel products used in construction
(rebar, wire rod) has seen a decline compared to
the same period last year.

Stable production in the automotive and
appliance sectors has diverted a portion of steel
demand, while the demand from real estate and
infrastructure remains weak in the short term.
The operating rate of blast furnaces in Tangshan,
China’s “steel capital” and an important source of
air pollution in Beijing, reached the highest rate
for March since at least 2014.

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.
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Rapid growth in solar, wind and coal
a d d It I o n s Newly added power capacity, January to February

Fiydre Nuclear
Strong solar and wind installations continue, * )
with a whopping 37 GW of solar and 10 GW of 8 .
wind installed in January-February, 10 )
representing year-on-year increases of 80% o I II I II N I II I
and 70% respectively, though the utilization N I.. I I.I )
hours for both have decreased. 9010 g0 g\ g0 g0 0t 0\® T (0 01 20 2" g1 g2 o2 0 g0 g0 N o g0® (N oo T B oA 20 2N 2% 1 (2
e  Commissioning of thermal (coal and gas) Solar Thermal

power plants reached 5 GW. This is due to coal
power projects approved in 2022 entering
operation, showing the urgent pace of

5
construction. 10 II IIIIIIIIIII
e  Reportsindicate that power grid companies are o .l

0
expected to relax the consumption threshold 1 9 g9\% 9 g9 9999 40T 1909 o0 o9 72 o2 o2t 9 9 9% 9 g9 1910 0 90T 19 90 9910 %y 0
for solar and wind power, benefiting the 100

growth of installations.

Wind
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Read more: Clean energy was top driver of China’s economic
growth in 2023 25 ] | I
, L[]
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https://www.carbonbrief.org/analysis-clean-energy-was-top-driver-of-chinas-economic-growth-in-2023/
https://www.carbonbrief.org/analysis-clean-energy-was-top-driver-of-chinas-economic-growth-in-2023/

Wind and solar surge in clean energy bases

Solar power installations are led by Inner Mongolia,
Jiangsu and Xinjiang, as projects in large-scale clean
energy bases are being put into operation.

Xinjiang, Inner Mongolia and Gansu lead in wind
development, also under the large-scale clean
energy bases initiative. Heilongjiang, a key province
in Songliao clean energy base, is rich in wind power
resources.

Thermal (coal) power additions accelerated in
Shanxi and Guangxi. Eastern demand centres are
rising in thermal power capacity at the same speed
as western provinces, which are aiming to export
power. A redundancy may be anticipated once
plants are completed in a few years.

Read more: China risks missing multiple climate commitments as coal powers
approvals continue

% CREA

Newly installed power capacity by province
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https://energyandcleanair.org/publication/china-risks-missing-multiple-climate-commitments-as-coal-power-approvals-continue/
https://energyandcleanair.org/publication/china-risks-missing-multiple-climate-commitments-as-coal-power-approvals-continue/

Battery output

12-month moving sum Solar cell output

12-month moving sum

‘““New three”: moderating
growth amidst rising
overcapacity

e  Solar cell production in the past 12 months reached
562 gigawatts, doubling in the past two years and
predicting rapid growth in global solar power
installations. One more doubling will take solar cell
output to the level needed to cut global emissions in
line with the Paris Agreement. — cumulative sales over 10 years new sales, 3-month mea

e  After a brief dip in Jan-Feb, electric vehicles (EVs) v
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Vehicle production

experienced a rebound in growth in March. EV - A;ummomles
production increased by 29%, as overall vehicle W
production resumed its decline, further boosting the
share of electric vehicles.

e  The output growth of the new three continued but at
rates that are lower than manufacturing capacity

increases over the past year, showing the overcapacity
situation.
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The highest levels of 12-month average PM2.5 were in provincial
capitals of Shaanxi, Hebei and Henan

L. . , PM2.5 concentrations in provincial capitals
e In March, 14 out of 31 provincial capitals 12-month moving average

12-month average exceeded or was at the same
level as the national standard for PM2.5 of 35

-~ National air quality standard

ug/m3, one less than in the previous month. ) Beijing Changchun, Jilin Changsha, Hunan Chengdu, Sichuan Chongging Fuzhou, Fujian

° The highest levels of 12-month average PM2.5 s e B e T B TS S B S e
were in capitals of Shaanxi, Hebei and Henan Guangzhou, Guangdong  Guiyang, Guizhou Haikou, Hainan Hangzhou, Zhejiang Harbin, Heilongjiang Hefei, Anhui
provinces, at 44, 44 and 43 ug/m3, respectively, e — O P =N AN
the former exceeding the national Standard Of ) Hohhot, Inner Mongoliza2 Jinan, Shandong . Kunming, Yunnan Lanzhou, Gansu = Lhasa, Tibet Nanchang, Jiangxi
35 ug/m3 by 26%. o —_— - @

e 13 capital cities’ 12-month average increased 0P | i | — =5
since last month, however, the differences were 2 e — e e % \T_yviv_ﬁ
less than 1 ug/m3. Of those whose average P i Et e | [T e ' '
concentration increased, southern provincial Tianjin Urumai, Xinjiang Wahan, Hubei Xran, Shaanxi Xining, Qinghai Yinchuan, Ningxia
capitals of Anhui, Chonggqing, and Jiangsu 0 T T T, e B B | N | F——
topped the ranking, among which the capital of ? e S Ot e S S S S S e 1;,,4

Anhui turned from not exceeding to exceeding ot~
the national standard in March. 20 &

S 9
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Compliance with national standard for ozone was the worst in
Beijing region, while ozone rose quickly in southwest

Ozone concentrations in provincial capitals
90th percentile over 12 months

e InMarch, 11 out of 31 provincial capital cities’
90th percentile ozone level over 12 months
exceeded the national standard for ozone of 160

-~ National air quality standard

ug/m3’ the Sa me as in the previous month- 536 Beijing Changchun, Jilin Changsha, Hunan Chengdu, Sichuan Chongging Fuzhou, Fujian
. N . 180~y ’,—J\E 169
° RR——, Wiziaca loscon Taavis|| Jimarwnmnmisn swossasaman soscamcon o |1 g al .’.“,. ....... et SRS L o L PR SN ol g ST o v}44 R GRS PR e
The highest lev.els .(.)f ozone wer‘e in tl.1e capitals o e S = N N—
Of Shandong’ TIanJ In and Hebel prOVInces c Guangzhou, Guangdong Guiyang, Guizhou Haikou, Hainan Hangzhou, Zhejiang Harbin, Heilongjiang Hefei, Anhui
coe 210
around Beijing, at 193, 192 and 187 ug/m3, E T AT e N s s VN PR e e 151
respectively, the former exceeding the national g P D " B i
a n nual Sta nda rd Of 160 ug/m3 by 210/0' Among § , Hohhot, Inner Mongolia m Kunming, Yunnan Lanzhou, Gansu Lhasa, Tibet Nanchang, Jiangxi
. wiig T 5 558 | SR pSRGou  Seye P —— L) | e ———— L] | P ——— _
them, Hebei also ranked second from top, gm Mo || T ey | [ e
exceeding the national Sta nda rd for a n nual E 57 Nanjing, Jiangsu Nanning, Guangxi Shanghai Shenyang, Liaoning Shijiazhuang, Hebei Taiyuan, Shanxi
g S 170 w “‘_m—v—
PM2.5. e P | P eR | et e e —
. .y . . 3120 ST
e 8capital cities’ 12-month values increased since & !
. . g Tianjin Urumgi, Xinjiang Wuhan, Hubei Xi'an, Shaanxi Xining, Qinghai Yinchuan, Ningxia
last month. The largest increases occurred in the =2 e — L .
. . . . 2150 I, S cousd 7.3 B D | N /—.\i...‘é‘:..ﬂ ........... e, SO f_‘m S segmy .\,\..:—....\.’...:,g e
capitals of Guizhou, Chongging, and Anhui 120 ——— b

provinces, whose concentration went up by 5.8, [/ Zensoiibienan [ o5 o @t 00 oGP @0 @0 0t @t @ @ et @
1.1 and 0.8 ug/m3, respectively. i) EXTRYTS. o
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Yangtze River Delta region had worst PM2.5 pollution in March

e  Monthly average PM2.5 levels in March
improved in 23 out of 31 provincial capitals
compared to March last year. However, among
the provincial capitals that decreased
year-on-year this March, 14 of their
concentrations have not returned to the levels
in the same period of 2022 yet.

e  Provincial capitals of Shanghai, Jiangsu,
Anhui, Zhejiang, Hainan and Chonggqing had
the worst PM2.5 pollution in March since 2020,
covering the entire Yangtze River Delta region,
requiring more strict control measures to stop
the yearly increase. Hefei of Anhui province
topped the list with a concentration of 45
ug/m3 in March.
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March average PM2.5 levels in provincial capitals
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Half of provincial capitals had the worst March ozone levels in 2023,
nearly 90% of them have not yet returned to 2022 levels this year

[ §
March ozone levels in provincial capitals
average of daily 8-hour maximum

e Capitals of Anhui, Hubei, Guizhou and Beiling T T e T

Henan had the worst March ozone 100
polltionsince 2018. o them, theczone . [llll ||| I hi:m ] ||||| o ||| lll
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In March, PM2.5 level was the highest in Henan, NO2
pollution was on the rise in Shanghai and Zhejiang

° In March, the worst PM2.5 levels were

Monthly average pollutant concentrations in provincial capitals

focused in north China, in Zhengzhou, the Mg 2025 - o3 ‘o2
capital of Henan province. It recently zhengziou unming. xvan
. ; Tanjin tnasa shanghai-
became the most polluted city, surpassing xon N 7~erc:hos rencznos
: : shijszhuzng IR ynan Lanznou
Xi’an, which was at the top of PM2.5 Shenyans o .|
oni Lanznou | Nanjing. Tanjin
concentration in February. Zhengzhou was ——————— . —— ———
followed by Tianjin, Xi’an, and Shijiazhuang. T = Bl ‘ umngzhas =
e  The worst ozone levels were measured in the rengeing ] — onehos anine L 1
capitals of Yunnan and Tibet, followed by Bnangsha ——————— 1 Juzhos g ]
) N unan - uiyang ongaing
Zhengzhou, Jinan, Wuhan, and Nanjing. Hangzhou - Xining shijiazhuang - [
. ) ) . ururmci Chenga chengo |
e  Xi’an, capital of Shaanxi province, ranked the Nanjing - Hangzhou Honnot -
. xining Shenyang jinan
worst for NO2 levels, followed by Shanghai chengau - Shijiazhuang Yinchuan - [
; P Shanghai - [ Tianjin Beijing [
and Hangzhou, capital cities in the Yangtze Nanchang Nanchang Harbin -
. . . Changchun Hohhot Nanchan _
River Delta region. NO2 contributes to PM2.5 Fatbin Urumai Kiring ]
and ozone levels, besides being a dangerous e SAnge oo
pollutant in its own right. K Sorins Clngane
° Fuzhou Changsha _ Fuzhou
Guiyang Beijing _ Kunming
Guangzhou Nanning _ Guiyang _
Haikou I aikou thasa
Lhasa - Guangzhou _ Haikou -
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This March, the largest year-on-year increases in PM2.5, ozone
and NO2 were seen in southern capitals

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

PM2.5 pollution increased year-on-year in Lhasa,
Chongging, Shanghai and Hefei the most. Both
unfavourable weather conditions and an increase in
emissions contributed to the rising level in Lhasa and
Chongging.
The year-on-year increases attributable to increasing
emissions were the largest in Lhasa, Haikou and
Changsha, which were 18%, 12% and 8%.
9 capital cities had year-on-year increases of ozone in
March, and were mainly due to increased emissions. The
southwestern cities Guiyang, Xining, Chongging and
Wuhan rose to the top.
NO2 increased year on year in Shanghai and Fuzhou. The
elevation in Shanghai was mainly due to weather
conditions, whereas in Fuzhou, emissions contributed to a
year-on-year increase of 4%. The largest decrease was
observed in Guiyang, Wuhan and Haikou.

Our analysis projects the influence of weather conditions on air pollution
levels using a machine-learning model trained on actual data for each city.
The variation 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)

province

average
concentration

highest daily
concentration

Shihezi Xinjiang Feb 24 — Mar 01 110 157
Waujiaqu Xinjiang Feb 25 — Mar 02 91 119
Zhoukou Henan Feb 24 — Mar 01 90 123
Xianyang Shaanxi Feb 24 — Mar 01 90 129
Baoji Shaanxi Feb 24 — Mar 01 89 111
Sandstorms (PM, )
average highest daily

province concentration concentration
Wuwei Gansu Feb 24 — Mar 01 53 129
Qingyang Gansu Mar 16 — Mar 22 45 100
Zhangye Gansu Feb 24 — Mar 01 43 100
Jinchang Gansu Feb 24 — Mar 01 37 74
Zhongwei Ningxia Mar 12 — Mar 18 35 135

Ozone
average highest daily
province concentration concentration
Xishuangban
na Yunnan Mar 31 — Apr 06 148 171
Zigong Sichuan Mar 21 — Mar 27 147 218
Pu'er Yunnan Mar 31 — Apr 06 146 172
Yibin Sichuan Mar 21 — Mar 27 144 188
Tai'an Shandong Mar 10 — Mar 16 142 164
NO,
average highest daily
province concentration concentration
Heihe Heilongjiang Feb 24 — Mar 01 72 99
Qinhuangdao ' Hebei Mar 10 — Mar 16 56 76
Jinhua Zhejiang Mar 11 — Mar 17 54 77
Taiyuan Shanxi Mar 09 — Mar 15 51 64
Xi'an Shaanxi Mar 26 — Apr 01 50 58
Unit: ug/m?

CREAT



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/

