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AIR POLLUTION IN CHINA

Air pollution in China has been making headlines around the
world with hazardous haze blanketing Beijing for extended
periods of time in 2013 and 2014, while a dust storm in March
2015 broke monitoring equipment in the nation’s capital. In
early 2015, Under the Dome, a video by journalist Chai Jing
that effectively communicated the scope of China’s air
pollution problems to a popular audience went viral, racking
up over 200 million views, before being pulled from Chinese
websites.

There is no question that the problem is serious; however, air
quality has been slowly improving in China since the 1990s.
Cities in South Asia and the Middle East now outdo Chinese
cities in terms of poor air quality in the World Health
Organization’s Ambient Air Pollution in Cities Database.'
Annual national reports on air quality indicate a continuing
steady decline of most major pollutants to 2013.1 The city that
makes the most headlines, Beijing, has seen an average 3.3%
year on year decrease in the 4 major air pollutants since 1998

Nevertheless, the Ministry of Environmental Protection
released a report on 74 major cities in January 2015 that
identified PM2.5 followed by PM10 as the major pollutant for
cities experiencing poor air quality. Only one of the 47 cities in
the three major conglomerations of Beijing-Tianjin-Hebei, the
Yangtze River Delta and the Pearl River Delta reached national
standards (lower than WHO standards) for low pollution days."

Types and sources of air pollution

Air pollutants of major public health concern include
particulate matter, carbon monoxide, ozone, volatile organic
compounds, nitrogen dioxide and sulphur dioxide.

Particulate matter is made up of acids (such as nitrates and
sulphates), organic chemicals, metals, and soil or dust particles.
Particles with a diameter of 10 micrometres (PM 10) or smaller
are of particular concern as they can collect in the lungs and
pass directly into the bloodstream contributing to heart
disease, respiratory illnesses and lung cancer. PM10 generally
consists of dust from roadways and industry, while fine
particulate matter (PM2.5) may have direct sources or result
from sulphur dioxide (SO,), nitrogen oxides (NOyx), and
ammonia undergoing chemical reactions in the air to become
sulphate and nitrate particles.

Coal used for heating and electricity generation is the single
largest source of emissions, followed by that used in industrial
processes. China produces and consumes almost as much coal
as the rest of the world combined." It is the major source of
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black carbon and heavy metals and can be a source of SO, and
NO,, among the major precursors for sulphate and nitrate
PM2.5. Coal combustion also creates NO,. Coal also contributes
15-30% of PM10 depending on time of year and location."

Industrial dust can contribute up to 20% of particulate matter
in heavy industrial cities. Industrial processes also produce SO,,
NO, and volatile organic compounds, which are precursors to
PM2.5 and to ozone. Because of the length of time involved in
precursors undergoing chemical reactions to become
pollutants with impacts on human health, the secondary
pollutant is often found tens to hundreds of kilometres from its
source.

Vehicle emissions are now making a larger contribution to air
pollution both in the form of direct particulate matter from
incomplete combustion (soot, black carbon etc.) and from NOy
emissions, a precursor for PM2.5."i

Biomass burning may contribute up to 10% of PM2.5
emissions, although more data is needed. Biomass burning
produces smaller, and therefore more dangerous, particulate
matter.

Responses to the crisis

A recognition of the health and economic impacts of pollution
on human development has further encouraged the Chinese
government to emphasise ‘balanced development’ that takes
into account quality of life. The 2015 government work report
lowered economic growth rate targets to 7% and set a 3.1%
target for reduction in carbon intensity, and 2-5% cuts for other
pollutants.¥iiOther plans, such as the new Urbanization Plan
(2014-2020), with its call for significant investment in public
transportation and environmental protection will also
positively impact air quality. * The Energy Development
Strategy Action Plan (2014-2020) sets an absolute cap on coal
at 4.2 billion tons and a target of 15% renewables by 2020
even as coal consumption in 2014 dropped for the first time in
14 years.X

Monitoring

Pollutants such as PM 2.5 have only recently begun to be more
comprehensively monitored.

In 2012, the Ministry of Environmental Protection introduced
revised ambient air quality standards, including indicators of
PM2.5 and ozone concentrations to take effect in 2016.
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Air Quality Standards

Pollutant Concentration limits Unit
Grade | Grade Il

(yearly average)
S0, 20 60 s
NO, 40 40 Hg/m
co (24 | 4 4 s
hourly average) Z=ln
O3 (8 hourly average) 100 160
PMio 40 70 ug/m?3
PM2s 15 35

Source: Ministry for Environmental Protection
2012 Ambient Air Quality Standards

Several cities have already implemented these standards and
179 cities began releasing real-time air quality information as
of January 2014

Targets and investment

Hard targets for energy and emissions reductions, including for
SO, and NOX were set in the 12th Five-Year Plan (2011-2015) i

In July 2013, the government announced it would spend 1.7
trillion RMB (US$277 billion) over the next 5 years to improve
air quality nationally.x¥ The Airborne Pollution Prevention and
Control Action Plan (2013-17) was issued by the State Council
in September 2013, focuses on improving air quality in the
Beijing-Tianjin-Hebei area, the Yangtze River Delta and the
Pearl River Delta. Targets include reduction of PM10 by 10%
compared to 2012 levels for all second-tiered cities, and
reductions of PM2.5 by 25%, 20% and 15% for the 3 key regions
respectively® In March, 2015, the National Development and
Reform Commission’s circular on the environmental spending
for the 2015 central budget included a 1.5 billion RMB (US242
million) allocation to support Beijing, Tianjin, Hebei, Shandong,
Inner Mongolia and Shanxi to address atmospheric pollution.

The Action Plan has identified ten measures for reducing air
pollution which include decreasing coal consumption to
below 65% in the three target areas by 2017, increasing
renewables, increasing public transportation and clean energy
vehicles, eliminating old vehicles, small coal boilers and illegal
industries and improving industrial processesxVi

Several regions and cities have subsequently released their
own detailed plans and all 31 provinces and autonomous
regions have signed on to emission reduction targets of
between 10-25% reductions in PM2.5. Beijing has pledged 15
billion RMB (US $2.4 billion) to support its local efforts and this
March, Li Shixiang, executive vice-mayor of Beijing, announced
that the city would reduce coal consumption by 4 million
tonnes, shut down 300 factories and use financial subsidies to
retire 200,000 heavily polluting vehicles in 2015 Beijing
shuttered 2 coal plants and the last will close in 2016, all to be
replaced by natural gas.®

Conclusion

Air pollution is one of the most visible impacts of China’s rapid
industrialization and economic development with significant
consequences for China’s city dwellers. Public outcry has
helped bring about improved monitoring and research into the
problem. While air quality has improved over the past decade,
there is nevertheless considerable work to be done in

addressing current sources of air pollution such as coal and
industrial processes while avoiding new ones such as motor
vehicle exhaust. Current plans and budgets by the Government
demonstrate strong commitment to addressing the issue. If
successfully implemented, China’s air quality improvement
measures will be a significant step in its quest for balanced
development.

This Issue Brief forms part of a series to promote understanding of
issues with an impact on China’s development. For more information,
please contact the Climate Change Team at: pstcc.cn@undp.org

i For the complete World Health Organisation database, see
http://www.who.int/phe/health topics/outdoorair/databases/cities/en/ WHO
notes that data is incomplete as many developing country cities do not or only
partially monitor ambient air pollution.

i The national reports are available on the Ministry of Environmental Protection
website at http://wfs.mep.gov.cn/da/kqzl/201208/t20120827 235262.htm. See
also http://www.mep.gov.cn/image20010518/5298.pdf for a definition of
Grade |, Il and Ill air quality standards. China has standards for concentrations of
major air pollutants NO2, NOx, lead(Pb), PM10, SO2, and TSP. Rural, urban and
industrial areas have different sets of standards to be met, and there are
separate standards for 24-hour and annual concentrations. Standards are
generally not as strict as WHO or developed nation requirements. A city will be
evaluated on the average of all the monitoring stations in a city and will be
classified as Grade Il if one pollutant drops to Grade Il standards for the
requisite number of days. The number of cities monitored has changed over
time. See https://openknowledge.worldbank.org/handle/10986/11913 p. 5-6
for an explanation of air quality standards.

i See the Beijing Municipal Environmental Bureau
http://www.bjepb.gov.cn/bjepb/413526/331443/331937/333896/418344/inde
x.html

v A summary of the report is available here
http://www.mep.gov.cn/gkml/hbb/qt/201502/t20150217_296054.htm

v U.S. Energy Information Administration
http://www.eia.gov/todayinenergy/detail.cfm?id=16271

V' These and the following figures are based on Integrated Air Pollution
Management, World Bank, 2012.
https://openknowledge.worldbank.org/handle/10986/11913

Vil Data on air pollution in China is complex and dynamic with new studies
continuously emerging. In addition, air quality varies from region to region. For
example, a study by the Chinese Academy of Sciences released in December
2013, indicated that vehicle emissions accounted for only 4% of Beijing's PM2.5
(http://www.atmos-chem-phys.net/13/7053/2013/acp-13-7053-2013.html).
However, previous studies had indicated that vehicle emissions may contribute
20-30% of PM2.5 and a recent report by the MEP indicates that car emissions
are the major source of smog for Beijing, Hangzhou, Shenzhen and
Guangzhou. http://english.sina.com/china/p/2015/0401/797284.html See here
for a discussion of the controversy
http://www.rsc.org/chemistryworld/2014/01/pollution-research-sparks-car-
control-debate-china

Vil The complete English translation of the 2015 Government Work Report is
available at http://news.xinhuanet.com/english/china/2015-
03/16/c_134071473 5.htm

X The complete Chinese text of the Plan is available at:
http://politics.people.com.cn/n/2014/0317/c1001-24649809.html

*The Plan is available in Chinese at: http://www.gov.cn/zhengce/content/2014-
11/19/content_9222.htm

XThe Chinese text of the circular can be found here:
http://www.cpnn.com.cn/zdzgtt/201501/t20150121 778878.html

Xt Institute of Environmental and Public Affairs, 2014, Blue Sky Roadmap Report
Phase Il. http://www.ipe.org.cn/en/about/notice de 1.aspx?id=11442

Xl Eor a discussion of the environmental targets of the 12th five-year plan, see
the China National Human Development Report 2013, p.119-126.

XV For an English press report see: http://europe.chinadaily.com.cn/china/2013-
07/25/content _16826754.htm

x See the Clean Air Initiative for a summary of the Plan.
http://cleanairinitiative.org/portal/node/12066

¥i http://www.sdpc.gov.cn/gzdt/201503/t20150320 668108.html

wii See Clean Air Asia http://cleanairinitiative.org/portal/node/12066 and the
Ministry of Environmental Protection
http://english.mep.gov.cn/News_service/infocus/201309/t20130924 260707.h
tm

wiii “Beijing to reduce coal burning, shut down factories to curb air

pollution”, Xinhua English, March 6, 2015.

http://news xinhuanet.com/english/2015-03/06/c_134045395.htm

xix “Beijing to shut all major coal power plants to cut pollution”, Bloomberg,

March 24, 2015. http://www.bloomberg.com/news/articles/2015-03-
24/beijing-to-close-all-major-coal-power-plants-to-curb-pollution
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