
 

 
Briefing Dec 3, 2020, 11:00 Beijing time 

Air pollution increases around 
Beijing as steel mills fail to cut 
capacity 

Summary 
At the start of the winter season, the infamous “Beijing smog” returned with a vengeance, 
causing the Beijing and Xi’an air quality control regions to fall behind their winter air 
quality targets in October-November. Industrial emissions have increased due to a surge 
in production by polluting heavy industries and failure to meet targets for controlling 
steelmaking capacity. In the past three months, steel output increased by 10% and 
cement output by a blistering 14% on year, in the two regions.  

Increasing steel output has exposed the fact that steel capacity in China’s main 
steelmaking province Hebei, and in neighboring Tianjin, is far larger than reported. Crude 
steel production in Hebei is likely to reach 250 million tonnes this year, even as 
overcapacity and air quality policies required the province to reduce capacity to 200 
million tonnes. Tianjin is on track to produce 22 million tonnes this year, although the 
province’s capacity was supposed to be cut to 20 million tonnes already two years ago. 
The gap between reported steel production and the capacity targets of these two 
provinces is equal to the annual steel output of the U.S. Strikingly, Hebei’s share of 
national iron and steel output has increased since 2015, in defiance of high-profile 
programs to curb the industry which is the largest source of industrial emissions around 
Beijing. 

The surge in cement output has already prompted provincial governments to introduce 
curbs on plant operation. 
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The 28-city region around Beijing saw PM2.5 pollution concentrations increase by 11% on 
year in October and by 2% over the October-November two-month period, against a target 
of zero increase in the fourth quarter. Favorable weather conditions in the last two weeks 
of the period improved the numbers but the region still risks missing air quality targets if 
smog-prone conditions return. The air quality control region around Xi’an achieved a 1% 
reduction in PM2.5 concentrations in October-November, falling short of the 3% required 
for the fourth-quarter target. Both targets are modest compared with China’s long-term 
timeline of meeting national air quality standards. Both regions performed poorly 
compared with the rest of the country - PM2.5 fell by 8% in October-November. 

Background: Winter action plans 
China’s environmental ministry has issued annual winter action plans every year since 
2017 to push for air quality improvements in the three “key control regions”: 

● Beijing, Tianjin and 26 surrounding cities (officially known as Beijing-Tianjin-Hebei 
and surroundings, commonly as 2+26 cities; referred to as “Beijing region” below) 

● Yangtze River Delta, covering Shanghai, Jiangsu, Zhejiang and parts of Anhui 
● Fenwei Plain, covering the region of Sha’anxi, Shanxi and Henan provinces around 

the city of Xi’an; referred to as the “Xi’an region” below 

This winter’s plans include air quality targets to be met by each target area, as well as 
detailed measures to be taken, such as controlling emissions from unregulated small 
industries, retrofitting steel plants with stronger emissions controls, limitations on steel, 
cement and other heavy industry output during air quality alerts at plants that don’t meet 
emissions standards, replacing household coal stoves with cleaner-burning coal 
briquettes, electricity or gas.  

Because of the exceptional disruption caused by the COVID-19 lockdown in 
February-March, the targets are set in a different way than usual. Usually, the winter action 
plans have targeted a year-on year reduction from the previous winter, defined as the 
six-month period from October to March. This year, China chose to set targets for October 
to December based on the levels one year ago, and for the January to March period based 
on the levels two years ago. Further complicating interpretations, the targets are given 
only as average concentrations, not percentage changes.  
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To make sense of the targets, we compiled officially reported monthly air quality data for 
the three regions and compared the numbers with the targets. 

Targeted levels are understandably much higher than those during past winter, when 
COVID-19 lockdowns produced two months of unprecedentedly good air quality. However, 
the targets require only modest air quality improvements when compared to the levels 
two years ago. 

For the Beijing region, averaged over the six month period, the targets imply a 2.5% 
reduction in PM2.5 levels compared with 2019. Given the 1.5-year gap between the 
reference and target periods (1 year for quarter 4 and 2 years for quarter 1), this means an 
annual rate of improvement of about 1.7%. At this rate, it would take more than 25 years 
to meet the Chinese air quality standards. These standards are based on the World Health 
Organization’s “first interim target”, which is only the first step towards good air quality. 

For the Xi’an region, the targets translate to a 3.5% improvement, and for the Shanghai 
region, a 4.5% improvement, compared with the first and fourth quarter of 2019. 

Furthermore, the targeted pollutant concentrations for the coming winter are higher than 
already achieved three years ago, during the 2017-18 winter period, in the Beijing region, 
and during 2016-17 in the Shanghai region. 

Unlike in some earlier years, action plans don’t require cuts in industrial output 
throughout the winter. Industries are required to reduce output when an air quality alarm 
is issued, which generally means only a few days in the season, and companies that have a 
grade “A” for their environmental performance are exempt from these measures. As an 
example, 2019 data  shows that around 3,900 companies received “grade A” among the 1

55,600 industrial firms in Hebei - but this is likely to include the largest producers with 
large emissions volumes. 

The plans also do not include new targets for closing down “outdated” industrial capacity, 
instead reiterating the existing target of cutting steel production capacity in Hebei 
province, the main steel producer, to 200 million tonnes per year, from a reported capacity 
of 298Mt in 2016. However, this target is being rendered meaningless by “creative 
accounting” of steel capacity. 

1 https://www.mee.gov.cn/ywdt/dfnews/202004/t20200426_776351.shtml  

 

https://www.mee.gov.cn/ywdt/dfnews/202004/t20200426_776351.shtml
https://energyandcleanair.org/


 

North China pollution creeps up 
The targets set for this winter appeared soft, but now a surge in industrial output is putting 
even these lenient targets at risk, as we warned in October . 2

Average PM2.5 levels have increased around Beijing and 10% around Xi’an in October. SO2 
and NO2 levels also increased by 9% and SO2 levels by 13% in the Beijing region, while the 
Xi’an region saw increases of 8% and 14%, respectively. The increases in SO2, in particular, 
point to coal-burning as the source of the pollution, while NO2 is linked to both coal and 
oil consumption. Satellite-based NO2 measurements also show a major jump around 
Beijing and in the coal provinces of Shanxi and Sha’anxi. 

November brought more favorable weather conditions but after the first two months of 
the October-December target period, both regions are off track to meet their targets. 

CREA deweathering analysis  indicates that unfavourable weather conditions didn’t play a 3

significant role in the rebound in the Beijing region, as pollution levels modelled based on 
weather conditions were similar to the same period last year (see Appendix for further 
explanation). This is in contrast with recent environmental ministry statement that sought 
to chalk a severe smog episode down to adverse weather conditions alone . 4

Air pollution first rebounded after the COVID-19 lockdowns in May , overshooting the 5

levels a year earlier. However, this spike in pollution quickly subsided, and pollution 
concentrations stayed below 2019 levels until the autumn. 

2 
https://energyandcleanair.org/china-floats-modest-air-quality-targets-for-the-winter-as-smog-raises-its-ugl
y-head/  
3 https://energyandcleanair.org/weather-correction-of-air-pollution-application-to-covid-19/  
4 https://mp.weixin.qq.com/s/af2OOqNMfGZRtdwJ2ahkcQ  
5 https://energyandcleanair.org/china-air-pollution-rebound-briefing/  
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Satellite-based NO2 levels in the first six weeks of the autumn-winter period, in 2019 (left) 
and 2020 (right). The increased pollution levels in the Beijing-Tianjin-Hebei-Shandong-Henan 
areas and Shanxi-Shaanxi area indicate an increase in pollutant emissions, while the 
Yangtze River Delta and Pearl River Delta areas show a drop. 

Cement mills running red hot 

The reason for increased emissions is the pattern of China’s recovery from the COVID-19 
lockdowns, with construction and heavy industry rebounding fast while household 
consumption lags behind. This pattern has been even more pronounced in the provinces 
comprising the Beijing and Xi’an regions: combined cement output in these provinces 
increased 14% in the past three months of data (Jul-Sep), against 3% in the rest of the 
country, indicating a dramatic expansion in demand for construction materials.  

The government has taken note of the surge in cement output and the impact on air 
quality. At least five provinces in northern China have ordered steel mills to limit output 
for four months starting from Dec 1, affecting a total capacity of 600 million tonnes per 
year . 6

6 The five provinces are Hebei,  Shandong, Inner Mongolia, Jilin and Henan 
http://futures.eastmoney.com/a/202012011719953461.html  
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The short-term priority for the government is obviously economic recovery, which creates 
uncertainty and understandably makes the regulators hesitant to set targets that could 
interfere with growth. The challenge is that industrial output and state-driven investment 
spending have led the recovery while measures to support consumption have been 
modest compared with other major economies. This has meant that pollution has 
rebounded faster than the economy. 

Steel capacity conundrum 

The continuing surge in steel output is exposing the gaps in the drive to cut China’s 
enormous steelmaking capacity. 

The largest producer, Hebei, is supposed to cut steel capacity from 298Mt/year in 2016 to 
200Mt/year by 2020. From 2015 to 2019, Hebei reports closing no less than 74 million 
tonnes of steelmaking capacity , with another 14 million tonnes due to be closed this year.7

 At the same time, output has increased from 193Mt in 2016 to 242Mt in 2019, and was up 8

a further 3% in the first nine months of 2020 . Hebei’s output is roughly equal to the 9

combined output of the European Union and India, the two largest producers after China, 
and three times as large as U.S. output. 

In August 2020, Hebei’s crude steel production reached 23.1 million tonnes, which means 
that, even assuming every single plant is running at 95% utilization, much higher than the 
utilization of 62% found in surveys , capacity has to be over 285Mt/year. Yet Hebei claims 10

that capacity stood at 213Mt/year at the end of 2019 and is only planning to cut 14Mt/year 
of capacity in 2020,  leaving at least 70Mt/year or 35% of capacity in excess of the target. 11

Tianjin is on track to produce 22 million tonnes of crude steel this year, although the 
province’s capacity was supposed to be cut to 20 million tonnes already in 2018 . After 12

falling below 20 million tonnes in 2018, output grew 9% in 2019 and 5% in the third quarter 
of 2020. The “excess production” from Hebei and Tianjin, compared to the maximum 

7 Data compiled from government official releases, e.g. 
http://www.gov.cn/xinwen/2019-11/24/content_5454986.htm  
8 http://www.gov.cn/xinwen/2019-11/23/content_5454909.htm  
9 National Statistics Bureau data via Wind Information. 
10 https://finance.sina.com.cn/money/future/indu/2020-09-16/doc-iivhuipp4618001.shtml  
11 http://www.gov.cn/xinwen/2019-11/23/content_5454909.htm  
12 http://finance.sina.com.cn/money/future/indu/2018-06-19/doc-iheauxvz4197457.shtml  
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achievable output if the capacity control targets were respected, is 84 million tonnes, 
comparable to the total output of the U.S., at 88 million tonnes in 2019.  

The failure to cut capacity in line with the targets has a major impact on air quality efforts, 
as the steel industry is responsible for more than half of air pollutant emissions from 
industrial sources in Hebei , the dominant emitter among the provinces surrounding 13

Beijing. 

 

Hebei’s reported steel production far exceeds the amount of steelmaking capacity the 
province claims to have, and the gap has widened in the past two years. Taking into account 
that it’s not possible for steel plants to produce at full capacity round the year, we have 
calculated the “minimum actual capacity” based on assuming a very high average 
operating rate of 85% - this conservative calculation makes the gap even wider. 

13 Steel industry is estimated to emit 67% of primary PM2.5, 45% of SO2 and 51% of NOx from industrial 
sources in Hebei https://www.cenews.com.cn/company/202006/t20200604_945001.html  
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The wildly contradicting numbers on steel capacity and output make it clear that “creative 
accounting” of steelmaking capacity has reached a scale where it is making the capacity 
reduction targets completely meaningless.  

China’s industry ministry (MIIT), in charge of managing steel overcapacity, recently called 
for comments on an "Updated work plan for steel capacity replacement". The document 
exposes the problems in the implementation of the capacity control policy, reporting that 
165 million tons of steelmaking capacity was closed down from 2018 to 2020, and replaced 
by 139 million tonnes of new capacity. This implies that for every 1.15 tonnes of capacity 
closed, one tonne of new capacity was added. With the focus on economic recovery from 
the COVID-19 shock, some local governments have loosened controls and increased actual 
steelmaking capacity. The work plan aims to tackle the fake capacity replacement number 
game and correct the inaccuracy of reported steelmaking capacity. It requests a 
replacement ratio of at least 1.5:1 in air pollution key control regions, including 
Beijing-Tianjin-Hebei region, Shanxi-Shaanxi region, Yangtze River Delta and Pearl River 
Delta, and 1.25:1 in the rest of the country.  14

Steel firms are also expanding capacity in production by reporting the closure of old 
production lines or units that have been out of operation for a long time, but still 
technically in the books, and replacing these with brand new production capacity. Many 
announced “replacement” projects of closed-down capacity don’t appear on the ministry 
lists of registered capacity , meaning that they are likely circumventing the capacity 15

control system or operating without proper supervision. 

Even at plants that fall under official control, gaps in air pollutant emissions control 
remain. According to Li Xinchuang, Dean of Metallurgical Industry Planning and Research 
Institute, approximately half of the particle emissions from a typical steel plant are 
unregulated as they come from small release points and disperse emissions.  16

14 http://www.xinhuanet.com/energy/2020-11/26/c_1126787195.htm  
15 https://finance.sina.com.cn/money/future/indu/2020-10-22/doc-iiznctkc7034467.shtml   
16 http://www.eeo.com.cn/2020/0820/401772.shtml   
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While various policy programs have aimed to control heavy industry and improve economic 
structure in the Beijing region, runaway growth in industrial output in Hebei has seen the 
province’s share of national pig iron, cement and steel products output increase since 2015, 
while the share has remained unchanged in thermal power and crude steel. The only 
industry where production growth has been effectively controlled is non-ferrous metals. 

Future implications 
The lopsided recovery isn’t simply a question of construction and heavy industry 
recovering faster than other sectors in the short term. There are also worrying structural 
implications - coal power plant permitting has accelerated dramatically this year as a part 
of local governments’ efforts to mobilize investment spending, and overall, much of the 
increased investment continues to flow into fossil fuels. Recent research by CREA found 

 

https://energyandcleanair.org/


 

that in China’s eight largest energy consuming and producing provinces, planned 
infrastructure spending on fossil fuels was three times as large as on clean energy . 17

The past two years have seen enormous investment in pollution control equipment at 
coal-fired power plants and steel plants, in particular. It is remarkable that pollution levels 
are increasing year-on-year in spite of all these improvements, showing that the surge in 
output is overwhelming the gains in technology. 

This is an indication that China's economic recovery is far from green, and the pattern of 
recovery risks setting back both China’s efforts to diversify its economy, and the 
realization of General Secretary Xi’s vision of carbon neutrality and climate leadership. 

The failure to curb steel capacity shows that overcoming entrenched interests behind 
emission-intensive industries is a challenge for China, much more so than mobilizing 
investments in new technologies. 

To achieve its 2060 carbon neutrality goal, it is essential that China  shift its economy away 
from this kind of carbon intensive industry. For now though, it seems to be doubling down 
on the smokestack industries which are incompatible with Xi's 2060 vision.  

General Secretary Xi’s emphasis on green recovery at the UN General Assembly speech 
should give regulators the mandate to aim higher: “We aim to … achieve a green recovery 
of the world economy in the post-COVID era and thus create a powerful force driving 
sustainable development.”   

Furthermore, with the Winter Olympics just a year and a bit away, systematic progress 
needs to be made on pollution now. Otherwise, China is setting itself up for another 
campaign-style effort to fend off the smog for the duration of the Games, as we warned at 
the start of the year . 18

   

17 
https://www.carbonbrief.org/analysis-chinas-covid-stimulus-plans-for-fossil-fuels-three-times-larger-than-l
ow-carbon  
18 https://energyandcleanair.org/publications/china-winter-targets-2019-2020/  
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Changes in air pollutant concentrations by region in the Oct - Nov period by region, on year 

   

 

Region  PM2.5  NO2  SO2 

Beijing  -6.2%  -6.5%  -14.4% 

2+26  2.1%  0.6%  0.2% 

Fenwei  -1.4%  0.0%  -0.7% 

Yangtze Delta  -25.7%  -10.4%  -14.4% 

Pearl River Delta  -25.9%  -20.4%  -11.5% 

Other regions  -7.0%  -1.9%  -8.3% 

National  -8.0%  -3.4%  -7.7% 
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Growth in industrial output, latest three months on year 

 

Province Cement Crude Steel Non-ferrous Metals Pig Iron Steel Products Thermal Power 

Anhui -0.6% 11.1% 18.8% -12.0% 8.3% -7.0% 

Beijing NA NA NA NA NA -7.3% 

Chongqing 1.8% -1.9% -23.4% 13.0% 13.1% -10.2% 

Fujian 9.2% 13.3% 9.7% 6.0% 8.0% 31.0% 

Gansu 3.8% 30.9% 12.6% 25.7% 21.6% 10.7% 

Guangdong 8.1% 6.9% 1.9% 1.1% -2.2% 11.5% 

Guangxi 2.2% 21.4% 6.3% 2.6% 47.6% 7.9% 

Guizhou -0.9% -7.7% 3.5% 8.7% 5.8% -8.4% 

Hainan 6.1% NA NA NA NA NA 

Hebei 16.3% 10.6% NA 12.1% 14.5% 2.4% 

Heilongjiang 13.1% 10.2% NA 7.1% 20.9% 4.1% 

Henan 16.9% 6.7% 1.1% 2.3% 13.1% -6.7% 

Hubei -2.1% 19.3% -1.1% 4.2% 3.2% -29.5% 

Hunan -4.7% 10.3% -0.7% 6.8% 14.5% -13.5% 

Inner Mongolia 7.1% 17.3% 6.7% 20.5% 13.8% 5.3% 

Jiangsu 0.8% 8.0% 36.2% 39.4% 8.5% 5.2% 

Jiangxi -1.1% 11.7% 4.3% 10.5% 14.7% 9.3% 

Jilin 9.4% 10.1% NA 6.0% 1.4% 5.4% 

Liaoning 11.5% 8.2% -7.1% 14.1% 6.9% -2.9% 

Ningxia 8.0% NA -0.9% NA NA -0.7% 

Qinghai -13.6% NA 8.1% NA NA NA 

Shaanxi 8.8% 9.5% 8.6% 0.6% 3.4% 16.2% 

Shandong 12.8% 8.1% -1.1% 5.2% 7.4% 0.8% 

Shanghai NA -4.8% NA -7.4% 1.9% 6.4% 

Shanxi 15.2% 13.2% -2.2% 18.7% 13.3% 2.7% 

Sichuan 2.4% 10.7% 20.7% 9.3% 6.3% -11.4% 

Tianjin NA 5.2% NA 10.7% 10.0% 4.9% 

Tibet 2.5% NA NA NA NA NA 

Xinjiang  -12.2%  12.9%  2.0%  2.9%  -1.1%  18.4% 

Yunnan  9.0%  11.3%  8.3%  14.7%  19.1%  NA 

Zhejiang  5.2%  27.1%  -9.1%  14.6%  14.8%  9.4% 

Beijing and Xi’an regions 
total  13.9%  9.9%  0.7%  10.5%  12.0%  1.6% 

National total  5.0%  10.4%  4.4%  12.1%  11.2%  3.3% 
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Appendix: Weather does not explain the high 
PM2.5 levels in 2020Q4 in the Beijing region 
Using historical air pollution and weather data, we were able to estimate the role played 
by weather in air pollution in “key control regions” in 2020.  More specifically, the 19

methodology allows us to predict PM2.5 levels assuming that emissions are at the same 
levels as during the reference period. We then compare the measured PM2.5 
concentrations to these predicted values to calculate the “weather-corrected anomaly”. A 
positive anomaly signifies pollution levels that are higher than expected, indicating that 
emissions are higher than during the reference period. The chart below shows the results 
for the “key control regions” in 2020. 

 

Deweathered pollution anomalies. A negative value indicates an air pollution lower than 
what would have been expected in the observed weather conditions.  

19  See more information in the Methodology Note: 
https://energyandcleanair.org/weather-correction-of-air-pollution-application-to-covid-19/  
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As shown in the figure, PM2.5 levels in 2020 Q1, Q2 and Q3, were significantly lower than 
what would be expected in the observed weather conditions, in all “key control regions”. 
We generally expect air quality in China to improve year-on-year due to ongoing 
improvements in air pollutant emissions controls and regulation, so a negative anomaly is 
the usual result. This year, the economic & industrial activity reduction stemming from the 
COVID-19 crisis further reduced emissions, especially in the first half of the year .  20

In turn, Q4 has witnessed a significant rebound in the Beijing region, with PM2.5 levels very 
similar to historical data in similar weather conditions (i.e. an anomaly close to 0). 

These findings rule out the idea, frequently raised by provincial governments and the MEE, 
that poor weather conditions are responsible for the increase of weather-corrected PM2.5 
levels this winter in the Beijing region and for the potential failure of this region to meet its 
air quality targets. 

20 
https://www.carbonbrief.org/analysis-coronavirus-has-temporarily-reduced-chinas-co2-emissions-by-a-qua
rter  
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