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ABSTRACT 

 

China has suffered severe haze problem since 2013. The study shows that about 

350,000 to 500,000 Chinese people die prematurely due to haze weather each year. 4,400 

people are killed by haze weather every day and 1,600,000 people die every year from 

health issues caused by air pollution. Air quality index in many places of China was over 

1000 µg/m3, 400 times more than safe value set by the World Health Organization. Severe 

haze weather has brought serious health problem, big inconvenience of work and life and 

economic loss to Chinese people including growing number of respiratory disease, 

increasing traffic accident rate and so forth. This memo provides detailed information on 

causes of haze problem in China and proposes 3 policy suggestions to further amend 

current Law of People’s Republic of China on the Prevention and Control of Atmospheric 

Pollution. First, require the replacement of coal with natural gas for central heating in city 

area of Beijing and the replacement of coal with energy-saving electric heaters for heating 

in rural area of Beijing. Second, gradually substitute cleaner fuels (water, wind, nuclear) 

for coal to generate electricity and all coal-fired plants must install pollution-control 

equipment to reach national pollutant control standards. And for those polluting coal-fired 

plants who refuse to install pollution-control equipment, they will get from $50,000 to 

$3,000,000 fine according to the severity of the situation. Third, establish hotline telephone 

for reporting violations. These three measures will largely reduce the haze problem. 

Chinese government, enterprises and general public should work together to deal with haze 

weather, assume social responsibilities and undertake the cost of wrong economic 

development model in the past decades. We don’t have the right to only consume 
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environment without protection and control. We don’t have the right to only complain 

about poor air quality without construction and change. We have the responsibility to prove 

to future generations through our practical action that a world lighted up by energy can also 

be clean and beautiful. 

 

Key words: Chinese haze, Chinese air pollution, sustainable development, green future 
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Jue Wang  

Decision Memo 

To: Chen Jining, the head of China’s Environmental Protection Department 

  

 

Action Forcing Event 

According to studies by the World Bank and the Chinese Academy for Environmental 

Planning about the effect of air pollution on health, “between 350 thousand and 500 

thousand people die prematurely due to haze weather in China every year.”1 “Air pollution 

has become the fourth biggest threat to the health of Chinese people, and lung cancer is the 

leading cause of death from malignant tumors in the country. In 2010, airborne particulate 

matter which is smaller than 2.5 microns in diameter, PM2.5, led to 1.2 million premature 

deaths in China.”2 4.4 thousand people are killed by haze weather in China every day and 

1.6 million people die every year from health issues caused by the air pollution, according 

to a study from Berkeley Earth.3 Many parts of China faced the worst haze weather ever in 

the last two months of 2015. According to the China News, On November 1, 2015, Levels 

of PM2.5 reached up to 1000 µg/m3, 40 times more than safe value set by the World Health 

Organization (WHO), the maximum value at an average of 25 µg over 24 hours. U.S. 

Environmental Protection Agency suggests that, at an index which is over 300, the air 

quality would trigger a health warning of emergency conditions.4 According to ABC News, 

                                                           
1 Malcolm Moore, “China’s ‘airpocalypse’ kills 350,000 to 500,000 each year,” The Telegraph, Jan 7, 2014. 

http://www.telegraph.co.uk/news/worldnews/asia/china/10555816/Chinas-airpocalypse-kills-350000-to-500000-each-

year.html 

2 Chen, Zhu, Jin-Nan Wang, Guo-Xia Ma, and Yan-Shen Zhang, "China tackles the health effects of air pollution," The 

Lancet, 382, no. 9909, 2013, 1959-1960. 

3 Rohde, Robert A., and Richard A. Muller. "Air pollution in China: Mapping of concentrations and sources," PloS one, 

10, no.8, 2015. 

4 Zhao Wei, “The worst haze weather is coming in Beijing,” The China News, November, 1, 2015. 

http://news.china.com/domesticgd/10000159/20151201/20848951.html  

http://www.telegraph.co.uk/news/worldnews/asia/china/10555816/Chinas-airpocalypse-kills-350000-to-500000-each-year.html
http://www.telegraph.co.uk/news/worldnews/asia/china/10555816/Chinas-airpocalypse-kills-350000-to-500000-each-year.html
http://news.china.com/domesticgd/10000159/20151201/20848951.html
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PM2.5 reached 1,157 µg/m3 on November 8, 2015 in Shenyang, 46 times more than safe 

level.5 According to CNN, on November 10, 2015, PM2.5 exceeded 1,400 in Liaoning 

province, 56 times the recommended safe levels. The visibility was just 100 meters. 6 

Statement of the problem  

Since 2013, eastern China has experienced serious haze and smog weather. Haze and 

smog have become a hot topic of public concern because of its adverse impact on human 

health, ecosystems, climate, traffic, agriculture and so forth. Haze is associated with a 

number of issues, such as cough, asthma and arrhythmia, lung cancer, and other respiratory, 

cardiovascular and pulmonary diseases.7 Haze contains high concentration of SO₂ and NOx 

which are main factors to cause acid rain which can bring serious negative effects on 

ecosystems, such as soil and water PH value change, crops and plants injury, etc.8 In 

addition, haze can also reduce atmospheric visibility and air quality which would increase 

traffic congestion and traffic accidents. Moreover, haze weather lowers illumination time 

which can result in poor plants and fewer crops. Also, under haze weather, air contains 

more bacteria and virus which can cause diseases of crops.9 

China has long been suffered from serious haze, especially in Beijing. In January, 

2013, 1.4 million square kilometers of China were covered by thick haze and over 800 

                                                           
5 Bill Birtles, “China air pollution reaches 50 times WHO-recommended level,” ABC News, November 9 2015. 

http://www.abc.net.au/news/2015-11-09/china-smog-almost-50-times-who-recommendations/6925682  

6 Tiffany Ap, Shen Lu and Vivian Kam, “Thick haze in China could be there for days, authorities warn,” CNN, 

November 10, 2015. http://www.cnn.com/2015/11/10/asia/china-northeast-record-haze/  

7 Chris Carlsten and Steve N. Georas, “Update in Environmental and Occupational Lung Diseases 2013,” American 

Journal of Respiratory and Critical Care Medicine, 189, no. 9, May 1 2014. 

8 Xiaoqing Wang, Zheng Liu, Li Niu, Bin Wu, “Long-term effects of simulated acid rain stress on a staple forest plant, 

Pinus massoniana Lamb: a proteomic analysis,” Trees, Volume 27, Issus 1, February, 2013, 297-309. 

9 Pengpeng Sun, Haoliang Zhao, “The harm and impact of haze,” Modern agricultural science and technology, Volume 

23, Issue 23, 2013, 245-246. 

http://www.abc.net.au/news/2015-11-09/china-smog-almost-50-times-who-recommendations/6925682
http://www.cnn.com/2015/11/10/asia/china-northeast-record-haze/
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million people were affected.10 At the same time, the number of children with pneumonia 

dramatically increased in China. Expert warned that China’s haze problem could be more 

severe than the SARs epidemic.11 “Haze weather is more carcinogenic than cigarettes” 

declared by Zhong Nanshan who is the director of the Chinese Academy of Engineering 

and Guangzhou Institute of Respiratory Diseases.12 

A study suggests that in January 2013, the average concentration of PM2.5 in Beijing 

was 231 micrograms per cubic meter and the daily highest value was 443 micrograms per 

cubic meter.13 Both of them are remarkably higher than maximum safe value. The experts 

compared hospital visits before, during, and after the event and found significant increases 

in hospital visits for both cardiovascular and respiratory diseases. Experts emphasized that 

it was urgent to improve air quality in Beijing and other big cities. 14  

Haze not only impairs human health, but also brings significant economic loss. Quan 

Mu and Shiqiu Zhang evaluated the direct economic loss due to the heavy haze during 

January 2013 in China. The study shows that the total cost on health as a result of severe 

haze was 23 billion yuan.15 The cost caused by increased outpatients accounts for 98% of 

                                                           
10 Peng Xu, Yongfen Chen, Xiaojian Ye, “Haze, air pollution, and health in China,” The Lancet, Volume 382, Number 

9910, December 2013, pp2067. 

11 “Expert warned that China’s haze could be more horrible than the SARs epidemic,” Sohu, January 8, 2016. 

http://mt.sohu.com/20160108/n433948740.shtml  

12 Peng Xu, Yongfen Chen, Xiaojian Ye, “Haze, air pollution, and health in China,” The Lancet, Volume 382, Number 

9910, December 2013, 2067. 

13 Chris Carlsten and Steve N. Georas, “Update in Environmental and Occupational Lung Diseases 2013,” American 

Journal of Respiratory and Critical Care Medicine, Volume 189, Issue 9, May 1 2014. 

14 Ibid. 

15 Quan Mu, Shiqiu Zhang, “The direct social economic loss due to the heavy haze in January 2013,” China 

Environmental Science, 2013, Volume 33, Issue 11, 2013, 2087-2094. 

http://mt.sohu.com/20160108/n433948740.shtml
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the total direct costs, and is nearly twice as much as the total cost of health impacts 

attributed to particular air pollution in non-haze events.16 

Some experts made great efforts to detect pollutants concentration. For example, 

researchers comprehensively evaluated the air quality in Beijing according to the real-time 

pollutant concentrations in 2013. The study shows that the highest concentration of carbon 

monoxide, nitrogen dioxide, sulfur dioxide, PM2.5 and PM10 occurred in January because 

of larger emissions in heating season, lower wind speed and higher relative humidity, while 

the lowest value was found in summer due to stronger precipitation and photochemical 

degradation. Moreover, they found that visibility in Beijing had obvious correlation with 

PM2.5 concentration and relative humidity. What’s more, compared to other metropolises 

in the world, the air quality in Beijing had remarkably higher particulate matter 

concentrations. So it is important for Beijing to improve air quality and there is a long way 

to go.17 

Moreover, haze has seriously affected people’s life and work. In 2013, China suffered 

the most serious haze weather in the past 52 years. More than 25 provinces and 100 large 

and medium cities got affected by haze. According to the statistics from the National 

Weather Bureau, the average number of days with haze was up to 30 days, which exceeded 

the past highest record in the previous 52 years. Daytime visibility was less than tens of 

meters. Primary and secondary schools got closed. Flights were canceled and public 

                                                           
16 Quan Mu, Shiqiu Zhang, “The direct social economic loss due to the heavy haze in January 2013,” China 

Environmental Science, 2013, Volume 33, Issue 11, 2013, 2087-2094.  

17 Ying Zhou, Shuiyuan Cheng, Dongsheng Chen, Jianlei Lang, Gang Wang, Tingting Xu, Xiaoqi Wang, Sen yao, 

“Temporal and Spatial Characteristics of Ambient Air Quality in Beijing, China,” Aerosol and Air Quality Research, 

Volume 15, Number 5. October 2015, 1868-1880. 
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transport suspended operation.18 

So far, the problem of haze has not been improved observably. According to Beijing 

Environmental Protection Bureau, in 2015, 49% days of the year suffered air pollution. 

Mean concentration of PM2.5 in winter increased 27.5% than 2014. There are 18 cities 

experienced more than 20 days of heavily polluted weather in the fourth quarter.19 The 

average PM2.5 concentration of 2015 is 80.6 µg m-3 which is 8 times more polluted than 

maximum annual average value set by World Health Organization. On December, Chinese 

government for the first time declared a red alert for the capital due to extreme haze and 

smog.20 

History 

Haze weather in many Chinese provinces and cities has been so severe in recent years 

that a particular term, “Chinese haze”, was given to show China’s air pollution problem. 

However, Chinese severe haze problem is not a recent phenomenon, but has existed since 

early and mid-20th century.21 The haze problem has been exacerbated by the shifting of 

manufacturing and the pollution it creates to low and middle income countries through 

multinational corporations. As widely acknowledged, China has become as “the world’s 

factory”. As a result, China has experienced high-speed economic growth in the past 30 

years due to very rapid industrialization and urbanization reflected in the fastest GDP 

                                                           
18 “The year of 2013 has suffered the most serious haze weather in the past 52 years,” China news, December, 30, 

2013. http://news.china.com/news100/11038989/20131230/18251698.html 

19 “2015 Beijing Air Quality Report,” Ifeng, January 15 

2016.http://news.ifeng.com/mainland/special/2015nwm/?vt=2&mid=HgXX6E  

20  “Beijing suffered more than half-year haze weather in 2015,” Sohu, January, 7, 2016. 

http://news.sohu.com/20160107/n433703310.shtml  

21 “Haze has influenced 0.6 billion Chinese people,” People’s Daily, July 22 2013. 

http://news.xinhuanet.com/finance/2013-07/22/c_125045262.htm 

http://news.china.com/news100/11038989/20131230/18251698.html
http://news.ifeng.com/mainland/special/2015nwm/?vt=2&mid=HgXX6E
http://news.sohu.com/20160107/n433703310.shtml
http://news.xinhuanet.com/finance/2013-07/22/c_125045262.htm
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annual growth rate around the world.22 It has also seen pollution levels worsen, rising from 

10 haze days in 1980 to 179 haze days presently.23 

Graph 124 

In Chinese, “haze” called “Wu Mai” which consists of “Wu” (fog, a visible mass 

consisting of cloud water droplets or ice crystals floated in the air) and “Mai” (smog which 

is visible air pollution composed of nitrogen oxides, sulfur oxides, ozone, smoke and 

pollutant particulates). Graph 1 shows the annually average number of fog days and smog 

days in China from 1991 to 2013. The upper vertical axis is the average number of fog days 

                                                           
22 Zhang, Junfeng Jim, and Jonathan M. Samet. "Chinese haze versus Western smog: lessons learned," Journal of 

thoracic disease, no. 1 (2015): 3. 

23 “Why the public feel that air quality is worse year by year,” Phoenix Information, 2015. 

http://news.ifeng.com/mainland/special/2015nwm/?from=timeline&amp;isappinstalled=0 

24  Yang Xuexiang, Yang Donghong, “Air pollution and haze development,” Sciencenet, November 11 2015. 

http://news.ifeng.com/mainland/special/2015nwm/?from=timeline&amp;isappinstalled=0
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and lower vertical axis is the average number of smog days. In this graph, we can see that 

before 1990s, the main weather was fog, and the average number of fog weather ranged 

between 25 to 30 days. However, smog days kept increasing slowly. In the beginning of 

1990s, average number of fog days were three times more than average number of smog 

days. However, since the1990s, the trend had a dramatic change. The average number of 

fog weather days consistently decreased while the average number of smog weather days 

rose. This growth in smoggy days increased remarkably since 2003. And from 2012 to 

2013, there was a distinct uptrend.25 

 

Graph 226 

                                                           
25 Yang Xuexiang, Yang Donghong, “Air pollution and haze development,” Sciencenet, November 11 2015. 

http://wap.sciencenet.cn/blogview.aspx?id=936289  

26 Zhang, X. Y., Y. Q. Wang, T. Niu, X. C. Zhang, S. L. Gong, Y. M. Zhang, and J. Y. Sun, "Atmospheric aerosol 

compositions in China: spatial/temporal variability, chemical signature, regional haze distribution and comparisons 

with global aerosols," Atmospheric Chemistry and Physics 12, no.2, 2012, 779-799. 

http://wap.sciencenet.cn/blogview.aspx?id=936289
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According to a study from Chinese Academy of Meteorological Science, the air 

quality in China has been deteriorating for many decades as a result of human activities. 

Graph 2 shows visibility in China from 1961 to 2005 which is also a good indicator of air 

quality. With less anthropogenic impact before 1980, mean surface visibility lower than 15 

km happened in small part of China. Eastern China had the lowest visibility area with 25 

to 30 km annual mean visibility. Since 2000, the visibility in almost all of eastern China 

declined 7 to 15 km compared with those in the early 1960s.27 So haze weather has existed 

in China for a long time. It’s not a new environmental problems. 

Smog had not only created health problems, but also accidents and delays that have 

significantly impacted people’s lives.  For instance, On December 2, 2004, many 

newspapers reported that Beijing Capital International Airport had the most serious flight 

delays in recent years due to foggy weather. The consecutive 2 days dense fog caused 

hundreds of airplanes’ delay. The visibility was less than 200 meters. Passengers stranded 

at the airport were over 10,000.28 On the same day, Renmin Newspaper reported that dense 

fog caused more than 30 vehicles pileup on Jing-Shen Highway. 44 people got injured.29 

On December 15 2004, the headline of Xinjing Newspaper was “Beijing uses artificial anti-

                                                           
27 Zhang, X. Y., Y. Q. Wang, T. Niu, X. C. Zhang, S. L. Gong, Y. M. Zhang, and J. Y. Sun, "Atmospheric aerosol 

compositions in China: spatial/temporal variability, chemical signature, regional haze distribution and comparisons 

with global aerosols," Atmospheric Chemistry and Physics 12, no.2, 2012, 779-799. 

28 “Beijing Capital International Airport had the most serious flight delays in recent years due to foggy weather,” 

Xinhua News Agency, December 12, 2004. http://news.sina.com.cn/c/2004-12-02/17144415089s.shtml  

29 “Big fog caused more than 30 vehicles pileup and 44 people got injured,” Renmin Newspaper, December 2, 2004, 

http://www.people.com.cn/GB/37078/37079/3028916.html  

http://news.sina.com.cn/c/2004-12-02/17144415089s.shtml
http://www.people.com.cn/GB/37078/37079/3028916.html
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fog methods, but it doesn’t work”.30 In fact, PM10 on these days was above 50031 which 

was 10 times more than safe standard set by EPA.32 Thus, China has haze problem for a 

long span of time. People had mistakenly regarded haze as fog. Haze weather has become 

so severe in recent years that it starts getting people’s attention. 

 

Graph 333 

In January 2013, China suffered four massive haze and smog outbreaks which affected 

more than 600 million people across 17 provinces, municipalities, and autonomous regions, 

approximately a quarter of China‘s territory.34 National average haze days in 2013 reached 

their highest level since 1961. On January 1 2013, the Chinese government published the 

                                                           
30 “Beijing uses artificial anti-fog methods, but it doesn’t work,” Xinjing Newspaper, December 15, 2004. 

http://www.people.com.cn/GB/37078/37079/3056608.html  

31 Chai Jing, “Under the dome: breathe the same air with the same fate,” Youtube, February 2015. 

https://www.youtube.com/watch?v=TUEUUQSIsjw 

32 “Particulate Matter (PM10),” United States Environmental Protection Agency, February 2 2016. 

http://www3.epa.gov/airtrends/aqtrnd95/pm10.html   

33  “Air Quality Index (AQI) Basics,” AirNow, January 28, 2016. 

https://www.airnow.gov/index.cfm?action=aqibasics.aqi  

34 "China Will Establish Network To Monitor Smog's Health Effects," Southern Weekly, 29 October 2013. 

http://www.infzm.com/content/95493  

http://www.people.com.cn/GB/37078/37079/3056608.html
https://www.youtube.com/watch?v=TUEUUQSIsjw
http://www3.epa.gov/airtrends/aqtrnd95/pm10.html
https://www.airnow.gov/index.cfm?action=aqibasics.aqi
http://www.infzm.com/content/95493
https://en.wikipedia.org/wiki/Southern_Weekly
http://www.infzm.com/content/95493


10 

 

air quality index (AQI), which monitored PM2.5 of 74 cities in real-time throughout the 

country. On January 13 2013, monitoring data showed that AQI in most areas of Beijing 

had reached 500, the highest number of AQI chart, which would trigger a health warning 

of emergency conditions, and the entire population was more likely to be affected. Several 

monitoring stations showed that AQI had hit more than 700, reaching as high as 993 which 

was almost 40 times safe value set by the World Health Organization, far beyond extremely 

dangerous levels. 35 On January 13, severe haze caused 16 vehicles pileup and 2 people 

died. On January 17, Jinan Airport cancelled 70 flights. On January 29, Beijing Capital 

International Airport cancelled 49 flights. On October 20, north-east China experienced a 

dense haze. Entire Harbin announced that all middle and primary schools were shut 2 days 

which was the first enforced administrative order to suspend schools due to haze weather. 

Harbin Airport cancelled over 400 flights affecting more than 50,000 people. Most of 

highways in Liaoning province were closed.36 The Beijing Emergency Medical Center 

received 535 patients with respiratory diseases during the second week of January, 54% 

more than the same period in 2012. Beijing Children’s Hospital was treating more than 

7,000 children a day.37 

The haze in winter of 2013 was even worse which affected more than 800 million 

people and covered over 1.4 million square kilometers, 25 provinces and more than 100 

                                                           
35 Xinhua News Agency, “Beijing air pollution reaches dangerous levels,” China Daily, January 13, 

2013.http://www.chinadaily.com.cn/china/2013-01/13/content_16110073.htm  

36 “Causes of haze weather and how to react,” China Meteorological Administration. February 24, 2014. 

http://www.cma.gov.cn/2011zwxx/2011zyjgl/2011zyjgldt/201402/t20140224_239174.html  

37 Gwynn Guilford, “China now has up to 400 ‘cancer villages’ and the government only just admitted it,” Quartz, 

February 22, 2013. http://qz.com/55928/china-now-has-up-to-400-cancer-villages-and-the-government-only-just-

admitted-it/  

http://www.chinadaily.com.cn/china/2013-01/13/content_16110073.htm
http://www.cma.gov.cn/2011zwxx/2011zyjgl/2011zyjgldt/201402/t20140224_239174.html
http://qz.com/55928/china-now-has-up-to-400-cancer-villages-and-the-government-only-just-admitted-it/
http://qz.com/55928/china-now-has-up-to-400-cancer-villages-and-the-government-only-just-admitted-it/


11 

 

cities. On the first day of entering into heating season, with increasing use of fire coal, 

Chang Chun, Shen Yang, Harbin suffered severe haze weather. The visibility was less than 

10 meters. PM2.5 of Harbin was up to over 1000, 40 times the safe value. The entire city 

became smog city. The number of haze days in Anhui, Hunan, Hubei, Zhejiang and other 

13 provinces broke their historical record.38  This was the longest and the worst haze 

problems that China had experienced in recent years. As a result, Beijing municipal 

administrators and environmental protection agencies decided to make their best to 

improve air quality. They adopted a number of measures such as shutting down high 

polluting factories and plants, and limiting the number of vehicles on the roads.39  

Clean air legislation in China 

China has begun to regulate ambient air quality since 1982. China’s Ministry of 

Environmental Protection (MEP) has monitored PM10 level in major Chinese cities on a 

regular basis. In 1996, the standards were expanded to cover pollutants beyond those 

covered in the 1982 rules, which include more pollutants under National Standard GB 

3095-1996 (national ambient air quality standard). However, the standards were revised 

with less stringent limits for NO2 and O3 in 2000. In February 2012, China issued a new 

series of ambient air quality standards, GB 3095-2012. This was the first time that a 

standard on PM2.5 was set in China.  

Compared with the WHO standards, the Chinese standards are greatly less stringent. 

For instance, the 24-hour limits for both PM2.5 and PM10 in China are three times those 

                                                           
38 “The year of 2013, China suffered the most severe haze weather in the history,” China Broadcast, December 30 

2013. http://news.china.com/news100/11038989/20131230/18251698.html  

39 Jianjun, Li. "Heavy Fog and Smog in Beijing: A Watershed towards a Green Future," Public Reason 5, no. 2, 2013. 

http://news.china.com/news100/11038989/20131230/18251698.html
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recommended by WHO. However, in light of the current levels of air pollutants, reaching 

these relatively less stringent standards is still very challenging. Recognizing this challenge, 

the State Council issued the “Air Pollution Prevention and Control Action Plan” in 

September 2013, which mandates 25%, 20%, 15%, and 10% PM2.5 reductions in the 

Beijing-Tianjin-Hebei region, the Yangtze River Delta region, the Pearl River Delta region, 

and all other cities by 2017 from their 2012 baseline annual average concentrations. The 

government also aims to reduce the proportion of coal used in power production by nearly 

2%, to improve fuel standards, to phase out highly polluting vehicles and to limit the 

number of cars in big cities.40 “Air pollution Prevention and Control Action Plan” was 

considered the most powerful and the most strict air pollution control plan.41 It restricted 

the fine particulate matter level. And for the first time, improving the environment was 

included the Chinese government officials’ assessment index. If they didn’t complete their 

tasks and goals, supervisory organ would prosecute legal obligations of relevant 

individuals or organs.42  On 12 February 2014, China’s State Council announced that 

government would control emissions and implemented a serious measures to shift the 

energy source from coal to natural gas and renewable resources. Government set up $1.7 

billion fund to help companies to reach new environmental standards. An important 

measure is using economic incentives, including pricing mechanisms that favor cleaner 

energy to coal and crude oil, tax preference for investors to support only green energy 

                                                           
40 Jane Qiu, “Fight against smog ramps up,” Nature, February 18 2014. http://www.nature.com/news/fight-against-

smog-ramps-up-1.14730 

41 "Air Pollution Prevention Plan," Xinhua News Agency, 12 September 2013. http://news.xinhuanet.com/politics/2013-

09/12/c_117349304.htm  

42 "Strictest in History ‘Air Pollution Prevention Plan’ Introduced," Southern Weekly, September 13 2013. 

http://www.infzm.com/content/94377 

http://www.nature.com/news/fight-against-smog-ramps-up-1.14730
http://www.nature.com/news/fight-against-smog-ramps-up-1.14730
file:///C:/Users/ncosey1/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/DTYAXF2G/%22Air%20Pollution%20Prevention%20Plan,%22
https://en.wikipedia.org/wiki/Xinhua_News_Agency
http://news.xinhuanet.com/politics/2013-09/12/c_117349304.htm
http://news.xinhuanet.com/politics/2013-09/12/c_117349304.htm
http://www.infzm.com/content/94377
https://en.wikipedia.org/wiki/Southern_Weekly
http://www.infzm.com/content/94377
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companies which can encourage industry to reduce emissions and develop clean energy 

technologies.43 On September 9 2014, the first draft of revisions was issued by Legislative 

Affairs Office of China’s State Council. State Council passed the draft on November 26. 

China’s Air Pollution Prevention and Control Law was originally legislated in 1987. It was 

first revised in 1995, and further emended in 2000, but the earlier versions lacked clear 

details and enforcement main bodies.44 

Although since 2013, Chinese government has adopted many measures and it seems 

that they try to make big efforts in dealing with haze weather, the air quality hasn’t been 

improved a lot. On February 25, 2014, Beijing was blanketed by heavy smog. The air 

pollution index was over 400, 16 times of safe value set by WHO.45 On October 10 2014, 

couple days of heavy haze shrouded northern China. Air quality was more than 20 times 

safe levels.46 After weeks of haze in Beijing in October 2014, in order to present a blue sky 

to the world during Asia-Pacific Economic Cooperation Summit held in Beijing from 

November 2 to 11, Beijing carried out a set of comprehensive strict measures on controlling 

haze weather. President Xi Jinping, Premier Li Keqiang and Vice-Premier Zhang Gaoli 

were directly responsible for blue sky plan. Xi Jinping and Li Keqiang issued a set of 

guidelines while Zhang Gaoli monitored the anti-haze campaign to reduce air pollution. In 

addition, 434,000 cadres in Beijing and nearby provinces and municipalities, including 
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Tianjin, Hebei, Shanxi, Shandong, Henan and Inner Mongolia, were involved in the 

inspection work.47  The core part of control measures was emission reduction. Nearly 

10,000 factories surrounding Beijing were forced to suspend production during APEC, and 

additional 39,000 factories were forced to reduce working hours to largely alleviate 

pollution. Moreover, 60,100 plants and 123,000 other enterprises including construction 

sites and petrol stations were closely inspected. And around 11.7 million vehicles were 

kept off the roads by a ban on alternative days on cars with even-or-odd numbered license 

plates. 48 These measures obtained an obvious change of air quality. Statistics showed that 

from November 1 to 12, the density of PM2.5, PM10, SO2 and NO2 decreased by 55%, 44%, 

57% and 31%. The concentration of various pollutants was at the lowest level in the past 5 

years. 49  Unfortunately, after APEC summit, heavy haze and smog came back. Smog 

controlled Beijing and neighboring cities again on the day after the APEC summit ended.50 

So a special term created, namely “the APEK blue” meaning rare blue sky in Beijing during 

APEC summit. It also refers to something wonderful but also fleeting. The same thing 

happened during Beijing Summer Olympics in 2008. Chinese government always wants to 

show its best facade to the world, even the APEC blue costed China’s light industrial 

production fell 3% while heavy industrial production fell 9.8%. In 2015, China’s haze 
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weather hasn’t been improved, but worsened. On November 30, Beijing PM2.5 was up to 

900, 36 time of safe level. Beijing, Tianjin and Hebei all issued air pollution alert.51 On 

December 1, Beijing suffered the worst haze weather, air quality index was 35 times more 

than safe level.52 On December 7, officials in Beijing declared the red alert for the first 

time due to severe smog. This is the first time that government had raised the alarm to the 

highest level since an emergency air-pollution response system was announced in 2013. 

Beijing adopted the temporary restrictions again. Schools were required to close. Cars were 

allowed to drive only on alternate days, depending on their license plate number. Outdoor 

barbecuing and fireworks were banned. In addition, government agencies had to keep 30% 

of their automobiles off the street.53 Haze problems wasn’t eased. On December 18, Beijing 

issued the red alert again.54 Hazardous haze weather kelp existing. On January 3, 2016, 

Beijing suffered severe haze. Most highways were closed. Several areas’ air quality index 

was far beyond the highest hazardous level set by WHO. Not only in Beijing, but Tianjin, 

Hebei, Henan, Shandong, Shanxi provinces all experienced heavy haze. In 2015, Beijing 

had 179 haze days. The density of PM2.5 was 75.9% more than same period in the last year. 

Many provinces and cities broke their historical record of air pollution level. Even 

Shenyang which was “National Environmental Protection Model City” faced the worst air 

quality with AQI at 1155, 46 times more than safe value. Shen Zhen’s AQI was up to over 
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1500, 60 times of safe levels.55 So most approaches to response haze adopted by Chinese 

government are emergency measures which cannot solve haze problems by the roots. Many 

of them are ineffective and failed.  

Background 

According to the National Environmental Analysis Report of People Republic of 

China, among the world’s top 10 most polluted cities, China has 7.56 The coal, freight 

trucks and factories support China’s economic liftoff but also hurt its environment. In 2012, 

the amount of coal which China consumed was as much as the rest of the world combined. 

Various studies estimated that the economic losses of China’s air pollution are up to $100 

billion a year which equals to 3% of China’s annual GDP. Another study by Greenpeace 

and Peking University estimates that particulate pollution costed four major cities more 

than $1 billion and caused more than 8,000 premature deaths in 2012.57 Economic loss of 

deaths and illness caused by coal-driven haze weather equaled to 13% of Chinese GDP. 

Chinese PM2.5 pollution caused 1.23 million premature deaths in 2010, equivalent to 

between 9.7% and 13.2% of Chinese GDP.58 Air pollution statistics from Greenpeace East 

Asia shows that more than 90% of 360 Chinese cities couldn’t meet national air quality 
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standards in the first three months of 2015.59 Experts estimated that 1.6 million people 

every year, or about 4,400 people a day were killed by haze in China. Deaths caused by 

heavy air pollution were equivalent to 17% of nation’s annual deaths.60  

On December 1 2015, Beijing suffered “the most severe” (Cited from news) haze 

weather. The PM2.5 concentration from many sampling stations was more than the highest 

level of heavy air pollution on the air quality chart, 500 micrograms per cubic meter, and 

up to over 1000 micrograms per cubic meter which was more than 40 times of 

recommended safe value. Heavy air pollution had lasted for 6 days.61 On December 7 2015, 

Beijing experienced “the worst” (Cited from news) haze weather. Beijing issued the first 

ever air pollution red alert, the highest warning level which lasted 4 days.62 The second air 

pollution red alert warning issued just in 8 days after the first one. The alert required to 

restrict the number of vehicles on the road, suspend outdoor construction activities, shut 

down heavy polluted factories and shut schools.63 The world Health organization regards 

PM2.5 value of 25 micrograms per cubic meter as the maximum safe level. However, the 

air quality index in China can be over 1400, 56 times of safe levels, in many areas.64  
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China’s air pollution is largely due to using coal as a source of energy, over-reliance 

on heavy industry, a growing number of vehicles, the poor enforcement of pollution laws 

and incentives for local government to promote economic growth at all cost.  

China is the biggest carbon emission country in the world. In 2012, China’s total 

carbon emission was nearly equivalent to the sum of U.S. and Europe. Industrial production 

and thermal power generation are the main sector for carbon emission. Coal remains a 

dominant source of power and fuel for the country which accounts for 70% carbon 

emission. 65  According to the study from Chinese Academy of Sciences Atmospheric 

Physics Research Institute, more than 60% PM2.5 comes from burning coal and oil. Only 

in 2013, China burned more than 3.6 billion tons of coal which was more than the sum of 

all other countries in the world.66 The prior country who consumed such large amount of 

coal was UK in 1860 who paid a big price for it. Pollutants from burning coal and oil can 

have a large scale of chemical reaction. Moreover, China’s development relies largely on 

heavy industry. However, more than 60% iron and steel enterprise in China doesn’t have 

any legal examination and approval procedures. They ignore environmental protection 

laws. The director of Chinese National Environmental Protection Ministry said that 

“Chinese illegal heavy industrial enterprises and factories are so rampant that nobody can 

shut them down. Making 10 million steel can make 100,000 people get jobs.” So many 

regions in China have a large quantity of heavy industrial factories which burn great 

amount of coal without any pollution control equipment. Meanwhile, they cannot be shut 
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down. What’s more, most coal burned in China isn’t clean coal which can produce lots of 

air pollutants. Chinese residents burn a quarter of dirty coal which emits as much as sulfur 

dioxide produced by all electric power plants  67 What’s more, China is the largest SO2 

emission country in the world, mainly owing to its extensive use of coal for industry and 

power generation. China is also the largest NOx producer. 71% was from industrial 

sources.68 

China hasn’t solve the problems of coal, another problem comes. With the 

improvement of living standards, people’s demand towards automobiles has largely 

increased. China is the world’s biggest automobile market. Only in 2014, China increased 

more than 23 million vehicles. The more vehicles don’t mean the more pollution. Tokyo 

has more cars than Beijing, but only 6% of Japanese use them daily. Most Tokyo people 

take public transportation. In contrast, 34% Beijing people drive cars every day. 44% of 

them use cars in 5 kilometers, 12% use cars in 2 kilometers and 7% in 1 kilometers.69 

Another problem is that almost all freight trucks, diesel trucks and buses are fake vehicles 

which are not in accordance with national standards and don’t have pollutant control 

equipment. Although we have Regulation on the Administration of Recall of Defective Auto 

Products and Law of the People’s Republic of China on the Prevention and Control of 

Atmospheric Pollution, regulators have never enforced this regulation. Because the 

regulation lacks details, and law enforcement departments is ambiguous. Furthermore, oil 
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used by vehicles in China is of poor quality which is lower more than 2 to 3 levels compared 

with developed countries. Improving one level can reduce 10% pollutant emission. Good 

quality oil only accounts for 3%. Most oil are of poor quality due to low national standard. 

Unlike other countries in the world, in China, the main body who enacts and legislates the 

oil quality standards is not environmental department, but the leader of 2 largest state-

owned oil enterprises, China National Petroleum Corporation and Sinopec Group who 

monopoly China’s oil. They have thwarted stricter oil quality standards for diesel trucks 

and buses which is an important cause of air pollution, because they don’t want to pay for 

the price of refining cleaner energy. In order to maintain their interest, they are reluctant to 

upgrade fuel quality standards and supply good quality and clean oil.70  

In addition, many provincial and municipal governments depend on local heavy 

industrial polluting enterprises and factories to develop their economy, so most of them 

neglect polluting companies, though they create money at the large expense of 

environment.71 

In order to address severe air pollution and haze problem, China has adopted many 

measures.  

On August 29 2015, National People’s Congress passed the amendment of Law of the 

People’s Republic of China on the Prevention and Control of Atmospheric Pollution which 

has been implemented since January 1 2016. This new version law doubles the number of 

provisions and revised almost all old provisions. It comprehensively covers almost all 
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aspects of air pollution protection and control including atmospheric pollution standards, 

supervision and management of the prevention and control of atmospheric pollution, 

atmospheric pollution prevention and control measures, prevention and control of dust 

pollution, prevention and control of other pollution, joint prevention and control of 

atmospheric pollution in key regions, heavy pollution weather response and legal 

liability.72 The revised law expands the range of gross emission control to entire country 

and clearly distributes emission standards to each province. For those areas that cannot 

meet the standards will be enforced regional restricted approval. In 2015, in order to 

coordinate with new Environmental Protection Law, the Supreme Court of the People’s 

Republic of China issued Explanations of the Supreme Court of PRC about Judging 

Environmental Civil Cases. It provides more details about environmental public interest 

litigation and announces to close down heavy polluting factories and enterprises, promote 

openness of enterprises’ environmental information and so forth. Moreover, the new law 

pays great attention to improve public participation and encourage people to live with low-

carbon lifestyles.73 

In terms of firing coal, the new law points out that each level of governments should 

adopt measures to readjust the energy structure and popularize the production and use of 

clean energy. Gradually reduce the proportion of coal in energy consumption. China carries 

out coal washing and dressing. Governments should strengthen the administration of civil 

fuel use of scattered coal and so forth. For pollution from motor vehicles, the government 
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advocates low-carbon and environmental friendly transportation and improves the 

proportion of public transportation. The government uses financial and taxation measures 

to popularize energy-efficient and environmental friendly automobiles and new-energy 

vehicles and boats. The nation sets up motor vehicle recall system which prescribes that 

defective vehicles or those which don’t reach national standards will be recalled. For those 

vehicles which should have recalled, they will be mandatorily recalled.74 

What’s more, on February 25 2016, 11 departments of PRC government issues public 

notice to address poor quality oil problems. Since January 11 2016, eastern China 

comprehensively supplies V standard vehicle use oil and stops produce and sell oil which 

is lower than V standard oil. China implements upgrade and reform of product oil quality.75 

In order to address air pollution produced by traffic congestion, many cities have 

issued policies restricting new vehicle purchases including four first-tier cities and 4 other 

cities. 76 

Last year President Xi Jinping had the first official U.S visit. He announced a climate 

change agreement with U.S. President Obama. They promised to peak carbon pollution by 
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2030. 77  On November 29, President Xi Jinping promised to cut emission of major 

pollutants in the power sector by 60% by 2020.78  

When it comes to major actor on Chinese air pollution and severe haze weather, 

following groups should be mentioned.  

First is the Central Government of PRC, Chinese leaders. In China, the leader of the 

country has the biggest discourse power and influential power. If they make up minds to 

address some problems and are willing to use substantial resources, under most 

circumstance, problems will always be improved well. For example, in October 2014 

during APEC summit, in order to have a blue sky, Beijing implemented a series of strict 

measures to control haze weather directly conducted by President Xi Jinxing, Premier Li 

Keqiang and Vice-Premier Zhang Gaoli. Only in more than a week, Beijing’s air quality 

reached the best level. The similar event happened in 2008 during Beijing Olympic Games, 

Beijing implemented “Olympic Blue Sky Plan”. Haze weather got solved rapidly in a short 

time. So if leaders of China have strong minds to solve air pollution and they can conduct 

implementation of effective measures, solving haze problem will be very promising. On 

one hand, Chinese leaders want high-speed economic growth and hope that majority of 

Chinese people can live life with well-off level. On the other hand, they want China to go 

a sustainable development road and hope people to live with good air quality without 

lowering GDP growth rate. 
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Second is two largest state-owned oil companies, China National Petroleum 

Corporation and Sinopec Group. The problem of Chinese poor quality oil is not because 

China doesn’t have advanced technology to refine oil quality, but because these two big 

enterprises are reluctant to upgrade oil quality standards. On one hand, they occupy the 70% 

seats of the National Petroleum Products and Lubricants Standardization Technical 

Committee and 90% seats of Environmental Health Standards Committee. They have a big 

power in controlling oil quality standards. If they upgrade oil quality standards, the inferior 

oil will be eliminated from oil market. Furthermore, the fake and defective vehicles which 

use inferior oil won’t be produced. Upgrade one level of oil quality will reduce 10% 

pollutant emission.79 On the other hand, they are unwilling to pay for the price of upgrading 

oil quality. They want to maintain their industry interests. 

Third is Chinese media people. The typical representative is Chai Jing, a former China 

Central Television journalist concerning China’s haze weather who made a speech and 

published a self-financed documentary film on air pollution in China called “Under the 

dome: breathe the same air with the same fate” on 28 February 2015, preceding the meeting 

of the National People’s Congress and Chinese People’s Political Consultative Conference. 

She presented the results of her research on causes and damage of haze weather in details. 

She interviewed many Chinese government officials and environmental experts and 

business owners of polluting factories to investigate the real roots of haze. She also visited 

many developed countries to speak with government officials from London and Los 

Angeles on how they have managed to solve air pollution. She criticized state-owned oil 
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companies such as Sinopec group and CNPC and disclose their problems. Her speech and 

film got widely attention from the public, the media and government. It also aroused public 

awareness to a large extent. Only in 3 days, this video was viewed over 150 million times 

on Tencent, the biggest video platform in China.80 This documentary film became a hot 

topic during two meetings and the public cared much about how government responded to 

Chinese air pollution. On March 2, the stocks of several environmental protection 

companies traded up to 10% higher which had pollutant treatment, air quality monitoring 

and green energy. 81  Her speech urged government to adopt measure addressing haze 

weather.  

Fourth is Ministry of Environmental Protection of the People’s Republic of China. 

Just as President Xi Jinping said “The dignity of law is enforcement.” Wang Yuesi, a 

researcher of Chinese Academy of Sciences Atmospheric Physics Research Institute, 

pointed out that “if current environmental protection laws and measures are implemented 

effectively, China’s dust emission and sulfur emission will reduce 60%. Nitrogen oxides 

will reduce 35%. Addressing Chinese air pollution, first depends on administration, second 

depends on administration and third also depends on administration.” 82  Ministry of 

Environmental Protection of PRC is responsible for protecting China’s air, water and land 

from pollution and contamination. It is empowered by law to implement environmental 
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policies, laws and regulations. They should assume their responsibilities, carry out their 

obligations and legislate and implement effective laws and regulations to deal with Chinese 

air pollution. 

Policy Proposal 

Coal combustion is the main source of air pollution. Pollutants released from burning 

coal, such as sulfate and black charcoal are major components of PM2.5. Current provisions 

on coal combustion in the amendment of Law of the People’s Republic of China on the 

Prevention and Control of Atmospheric Pollution lacks clear details for governments to 

effectively follow and enforce the law. The clear and explicit supplementary provisions are 

needed. 

Policy Authorization 

This proposal is intended to further amend the current Law of the People’s Republic 

of China on the Prevention and Control of Atmospheric Pollution. Specifically, the 

Ministry of Environment Protection will be required to issue new supplementary 

provisions including to do the following: Require the replacement of coal with natural gas 

or electricity for central heating in residential and commercial use in Beijing which is as 

an experimental unit of the country. The goal is to replace coal with nature gas or electricity 

for heating around the country in the future. Beijing has 16 districts and counties. Besides 

inner six districts which have almost completed “the replacement of coal with nature gas”83, 

the rest city areas are going to change coal with natural gas for central heating. The 
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replacement will increase 19 yuan per square meter heating fees. 84  Government will 

subsidize 10 yuan per square meter for each household. For rural areas, residents will use 

energy-saving electric heaters instead of firing coal for heating. An electric heater costs 

about 250 yuan. Government will subsidize 167 yuan, two thirds of the cost. Heating 

Management Office of local government will register and help install unified heaters to 

each household. Second, gradually substitute cleaner fuels (water, wind, nuclear) for coal 

to generate electricity and for current coal-fired plants, they must install pollution-control 

equipment to reach pollutant control standards. And for those polluting coal-fired plants 

who refuse to install pollution-control equipment, they will get from $50,000 to $3,000,000 

fine according to the severity of the situation. Third, establish hotline telephone for 

reporting violations. 

Natural gas is considered relatively the cleanest, most efficient energy source 

producing less pollution and fewer greenhouse gasses than other energy. Burning natural 

gas doesn’t emit particulate matter or sulfur dioxide. 85  The study shows that coal 

consumption in China was 3.61 billion tons. 3.2% was consumed by residential and 

commercial use. 86  Boilers and furnaces that burn coal usually lack pollution control 

equipment. So substituting natural gas for coal will largely improve air quality. 

Concentration of particulate matter and sulfur dioxide will fall by more than 3.2%. 87 
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According to a study, the air pollution abatement effects of replacing coal with natural gas 

for central heating ranks at the top level among different gas utilization fields issued by 

National Development and Reform Commission of China. The study calculated that 

replacing coal with natural gas for central heating in 15 major heating cities of China, CO2 

would reduce 21.91 million tons, particulate matter would reduce 7.34 million tons, SO2 

would reduce 402.1 thousand tons and NOx would decrease 225.6 thousand tons.88  

In terms of natural gas supply, China has relatively abundant natural gas resources. 

Although the distribution of natural gas resources is uneven, more in west while less in 

east, China had completed the project of natural gas transmission from West to East China 

in 2007. Beijing was a major beneficiary of the project. Also, China has signed many 

natural gas import contracts with other countries and now the contracts are in the period of 

implementation.89 

More than half of coal consumed in China was used to generate electricity. Coal fired 

power generation accounts for 79% total power generation.90  These power generation 

plants are responsible for more than half of sulfur dioxide emissions. In order to reduce 

PM2.5, China should adjust energy structure and replace a large amount of coal-fired power 

with cleaner fuels, such as nuclear, wind or solar. If China can reduce coal-fired generation 
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to 40% (a common percentage in industrialized countries), China’s total emissions of 

particulates and sulfur dioxide will be reduced by over 60%.91 

Current Environmental Protection Law has related provisions that air polluting 

enterprises should adopt measures to prevent and control the air pollutants produced during 

the process of production and construction.92 However, without strong punitive measures, 

existing law performs practically no function. So fine is necessary. 

Public participation and public supervision can largely improve effectiveness of the 

law. If general public can report air polluting enterprises or factories without air pollution 

control equipment to law enforcement agency and all polluting companies install air 

pollution control equipment, air quality will improve to a large extent. 

Policy Implementation 

Ministry of Environmental Protection and National Energy Administration will be 

responsible for carrying out three supplementary provisions. Petroleum and natural gas 

division of National Energy Administration and Heating Management Office of local 

government should implement the measure of replacing coal with nature gas or electricity 

for central heating in residential and commercial use in the city.  

New Energy and Renewable Energy Division of National Energy Administration will 

be responsible for popularizing the use of cleaner energy and gradually substitute cleaner 

fuels (water, wind, nuclear) for coal to generate electricity. 
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Pollution Prevention and Control Division of Ministry of Environmental Protection is 

responsible for supervision and examination of polluting enterprises. For current coal-fired 

plants, Pollution Prevention and Control Division (PPCD) should urge, supervise and 

inspect them to install pollutant control equipment. PPCD should also set up national 

hotlines to report violations. 

Environmental Protection Bureau of local government should be responsible for 

assisting the enforcement of the law. For polluting enterprises that want to avoid or resist 

enforcement of the law through bribe or other behaviors will be fined.  

According to a study by Rand Corporation, China needs to get additional 88 billion 

cubic meters of natural gas in order to replace for all the coal currently consumed by 

households and commercial establishments. In 2012, China paid on average $360 per 1000 

cubic meters of natural gas while in 2013, China paid $587 per 1000 cubic meters due to 

increased demand in East Asia for liquefied natural gas.93 So 88 billion cubic meters of 

natural gas would be between $32 billion to $52 billion. When it comes to the cost of the 

replacement of coal with natural gas in Beijing. A study in 2002 from Institute of 

Environmental Science of Beijing Normal University estimated that the fixed cost of gas 

pipe line construction from Shanxi Province, the source of natural gas, to Beijing and the 

cost of changing combustion equipment in total are about 3.935 billion yuan. The operating 

cost is about 0.3 billion yuan if natural gas supply can reach 1 billion cubic meters. Pipe 

line net construction cost in Beijing is about 0.8 billion yuan. 94  And currently, the 
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construction of gas pipeline from Shan Xi to Beijing has been completed. Except inner 6 

districts which have already completed pipe line construction, the rest city areas’ 

construction fee is about 0.53 billion yuan according to the area of inner 6 districts to the 

rest city areas is about a half. And the operating fee is about 0.2 billion yuan. Beijing 

residents are about 30,000,000.95 There are 10,507,000 permanent population within the 

fifth ring of Beijing. Outside of fifth ring of Beijing, there are 10,980,000 population.96 

Rural population was 2.8 million. Nonnative population in Beijing was about 8,027,000.97 

The government subsidies of increased heating fees of the replacement of coal with natural 

gas in city areas are about 0.6 billion yuan. The subsidies of the replacement of coal with 

electricity for heating in rural areas are about 379 million yuan. The cost of generating 

electricity greatly depends on the source. For instance, the cost of wind power generation 

is depends on the capital cost of installing wind turbines. The cost of natural gas-fired 

power plants is driven by the cost of natural gas. Nuclear power costs are driven by costs 

of construction. According to the study, if coal-fired generation was replaced by cleaner 

energy, hydroelectricity, wind power generation and nuclear energy power generation 

would incur $23.9 billion, $77.5 billion and $82.2 billion, respectively.98 So the total costs 

of power generation is $183.6 billion. In total, the costs of this proposal will be around 

$184 billion. 
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Policy Analysis 

Compared to burning coal, burning natural gas has a number of advantages in 

environmental protection. It produces nearly half as much carbon dioxide per unit of energy. 

After combustion, natural gas becomes vapor not sulfur dioxide or nitric acid compound 

and other air pollutants. It doesn’t produce particulate matter which is the main source of 

haze. A study shows that if Beijing establishes 16 gas cogeneration system devices which 

can supply heat for 0.1 billion square meters, it will reduce Beijing coal consumption 

9,200,000 tons. Accordingly, it will reduce sulfur dioxide emission about 10,000 tons, 

Nitrogen oxides emission about 19,000 tons and fugitive dust emission 3,000 tons.99 

Another study from China Environmental Science Research Institute estimates that the 

effectiveness of atmospheric pollutants emission-reduction in Beijing is the best among 

analyzed 15 major cities in China in the study. If Beijing replaces coal with natural gas for 

heating, carbon dioxide emission reduction can reach 5,022,222 tons. Carbon monoxide 

can reduce 8,000 tons, PM2.5 can reduce 1,683,300 tons. Sulfur dioxide can reduce 92,200 

tons. Nitrogen oxides can reduce 51,700 tons.100 The study indicates that if Chinese cities 

replaces coal with natural gas, urban concentration of PM2.5, PM10 and sulfur dioxide will 

decline quickly, as occurred in a number of cities in the U.S. and Europe.101 So replacing 

coal with gas can relatively efficiently reduce air pollution. 
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From the perspective of technology, natural gas as heating fuel is superior to coal and 

other traditional fossil energy. Gas turbine or boiler has high energy conversion efficiency, 

high energy utilization rate, short construction period, less operating staffs, high flexibility 

of operation, fast governing speed, less pollutant emission, high operation safety and less 

influence by geographical position and natural environment and other merits.102 

In light of natural supply, China has 38,400 billion cubic meters natural gas resources. 

Recoverable natural gas reserve is about 13,200 billion cubic meters. China has relatively 

abundant natural gas resources. China’s natural gas resource accounts for 2% of global 

natural gas resources ranking top 10 in the world. However, in terms of natural gas 

distribution, natural gas resources distribute more in West China while less in East China. 

West China has more than 25,000 billion cubic meters’ natural gas which accounts for 76% 

of total gas resources in the country.103 In 2002, China launched project of natural gas 

transmission from West to East China. In 2007 the project was completed.104 Beijing was 

one of beneficiaries of the project. Currently, Beijing has an oversupply of natural gas.105 

Based on 2015 China Oil and Natural Gas Development Report, Natural gas industry is 

facing a big challenge of energy surplus and growing import. Chinese natural gas 

consumption capacity is insufficient while natural gas output is increasing. In recent years, 

many enterprises think highly of natural gas demand, so they invest a number of projects. 
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Although many local governments are making efforts to promote natural gas consumption, 

productivity capacity significantly exceeds consumption. 106  Xu Fu, senior economic 

engineer of China National Petroleum Corporation said on the 9th Chinese New Energy 

International Summit that the situation that natural gas supply exceeds demand will last till 

2020. The surplus volume will be about 30 to 40 billion cubic meters. China has sufficient 

natural gas supply. International natural gas supply is abundant enough as well. What’s 

more, gas price is going down and many natural gas projects are in the process of 

implementation. So government should make efforts to improve demand of natural gas.107 

According to 2012 Natural Gas Development Plan of China’s 12th Five-Year Plan, 2015 

China natural gas demand would be 230 billion cubic meters. However, in 2015 China’s 

natural gas consumption was only 192 billion cubic meters. The natural gas resource 

surpluses were over 10 billion cubic meters. What’s more, in recent years, China has signed 

a number of natural gas import contracts with other countries and right now the contracts 

are in the implementation window period. Every year at least 15 billion cubic meters 

market increment can consume these surpluses.108 So on one hand, the replacement of coal 

with natural gas can mitigate the situation of gas resource surpluses. On the other hand, the 

adjustment of energy structure can help solve haze problem. 

However, despite of above pros, some cons of the replacement of coal with gas for 

heating cannot be neglected. 
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The first problem is its high cost. The study shows that the cost to replace coal with 

gas can be divided into two part. The first part is pipeline laying, boiler and furnace 

purchase and reform, and other disposable input cost. The cost of gas fired boiler and the 

cost of coal fired boiler are relatively the same. If we are going to construct big gas fired 

boiler room in the future, we can save the cost of coal yard and slag disposal areas. 

However, high cost of firing coal presents at its second part —operating cost. In one heating 

season, the price of firing gas for heating is 47.6 yuan per square meter while the price of 

firing coal is only 29 yuan per square meter. Compared to coal combustion, gas combustion 

costs more 18.6 yuan per square meter, which means that for a 90 square meters’ home, it 

will pay more 1674 yuan at heating cost.109 The memo proposes that the government will 

subsidize 10 yuan per square meter for residents while residents pay 8.6 yuan for heating 

fees. Beijing rural population was about 2,800,000. Urban population was about 

18,250,000. And nonnative population was about 8,030,000. 110  Let’s assume half 

nonnative people live in the city while half live in the rural and 3 people live in a house. 

So there are 7,421,667 urban households. The government will subsidize 74,216,670 yuan 

per square meter for a heating season. Beijing living space per capita is 31 square meters.111 

A house with three people will be 93 square meters. So in a single heating season, Beijing 

government will subsidize 6,902,150,000 yuan. And the residents will pay 5,935,849,267 

yuan in total. For a family, they will pay more 800 yuan in one heating season. One heating 
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season has 4 months, so a family will pay 200 yuan more than current heating fees per 

month. Beijing urban residents’ average income was 43,910 yuan last year. So average 

income per capita was 3660 yuan per month.112 A study shows that Beijing residents bear 

a lot of economic burden due to heavy haze. Many residents buy relatively expensive air 

purifier whose price is from 2,500 to 15,000 yuan and dusk mask which is over 140 yuan. 

The electricity fee of air purifier is 200 yuan per month. People are afraid of getting 

respiratory diseases, so during heavy haze weather people are restricted at home. What’s 

more, when government issues haze alert, people have to follow vehicle restriction rule. 

Traffic inconvenience brings a number of economic loss. The demand for taxi drops 

sharply. Medical cost of respiratory disease is high. If people get respiratory tract infection, 

they will spend 500 yuan for medicine. Some families even move home to avoid haze.113 

So compared to great amount of economic loss of haze, 200 heating fee which can help 

solve haze problems can be afforded by Beijing urban residents. Most residents show 

strong determination to resist haze.114  

From the government perspective, the replacement of coal with gas project will be a 

huge fiscal burden. 22,265,000 urban residents will cost government 6,902,150,000 yuan 

for heating subsidies in one season. Pipeline construction fee is about 0.53 billion yuan and 

the operating fee is about 0.2 billion yuan. So Beijing government will spend about 1 billion 

yuan for this project. Fortunately, when it comes to the determination to solve haze problem, 
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Beijing mayor shows a strong and firm attitude. Wang Anshun, major of Beijing said that 

“Beijing government has made up our minds to address haze weather. I have already signed 

responsibility consent with central government which shows our strong determination.”115 

So although the cost of the project is relatively high, it’s not unrealizable. 

Second problem is that natural gas has negative influence on climate, if it leaks during 

production. Natural gas is 30 times better at holding in the atmosphere’s heat compared 

with carbon dioxide. So if enough natural gas leaks into the air during production, its 

advantage over coal could be largely reduced.116 

Third problem is that fired gas in Beijing 100% relies on external resource, so Beijing 

doesn’t have initiative of natural gas supply. Zhu Chengzhang, vice secretary of the 

research institute of Chinese energy, said that the key to the replacement of coal with gas 

project is the ability to supply natural gas.117 The gas in Beijing was in short supply in 2004, 

2009 and 2012. For one thing, government have to make sure enough natural gas supply. 

For another, government have to guarantee gas safety. What’s more, the demand of gas 

varies drastically as season changes which brings a lot of pressure to gas transmission, 

distribution, operation and control. If there is something wrong with gas source, it will 

endanger energy safety.118 
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Fourth problem is safety problem of natural gas. Natural gas is very volatile. It can be 

dangerous if it is handled or transported carelessly. Natural gas is colorless, odorless and 

tasteless, so it’s very difficult to detect its leak.119 If a large amount of natural gas places in 

an enclosed area, it may cause an explosion. The gas itself is extremely toxic so if 

individuals exposed to this environment, they will get ill.120 The storage of natural gas need 

to use high pressure or low temperate to liquefy which proposes a high requirement to gas 

reserve. What’s more, Beijing has different kind of complex underground pipelines which 

increases potential safety hazard. If pipeline leaks or explodes, it will endanger safety of 

human life and property.121 In addition, natural gas resource is a finite source of energy and 

cannot be regard as a long-term solution. 

Another proposal in the memo is that, for rural areas, people will use energy-saving 

electric heaters instead of firing coal for heating. An electric heater costs about 250 yuan. 

Government will subsidize two thirds of the cost. Heating Management Office of local 

government will register and help install unified heaters to each household. The advantages 

of this proposal are as follows. 

First, electric heater is very clean. There is no pollution at all. According to a study, 

if all rural residents replace coal with electricity for heating, Beijing can reduce coal 

consumption for 1,153,500 tons and reduce carbon dioxide 2,999,100 tons, sulfur dioxide 
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27,900 tons and nitrogen dioxide compound 8,100 tons every year.122 So such large amount 

of pollutant reduction can help mitigate haze problem to a large extent. 

Second, the price of electricity fee of using electric heater is much cheaper than 

burning coal for heating. Energy-storage electric heater can stockpile heat energy at night 

and emit heat during the day which can save a plenty of electricity. The price of firing coal 

is 29 yuan per square meter. So for a 93 square meters house with 3 people, it will takes 

2,697 yuan in one heating season. However, the electricity fee of using heater in one 

heating season is only 800 yuan.123 So people can save a lot of money. 

Third, electric heater is safe. On one hand, residents don’t need to worry about coal 

gas poisoning. On the other hand, it saves time and labor. People don’t need to operate 

fired coal boilers, use a lorry to carry coals. The home won’t be full of coal dust while the 

temperature is higher 7 to 10 degrees Celsius.124  

However, although replacing coal with electricity can save rural residents some 

electricity fee, there are some fixed cost cannot be ignored. One energy saving electric 

heater costs 250 yuan. The memo proposes that government will subsidize two thirds of 

the cost, 167 yuan, while rural residents bear the rest cost, 83 yuan. Currently, there are 

about 6.815 million rural residents. Let’s assume a family has 3 people, so there are 
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2,271,887 households which will cost government 379,368,333 yuan. This will give 

government fiscal pressure to a certain extent. 

Another problem is that many rural houses don’t have property ownership certificate 

due to historical reasons. If government distributes electric heaters based on property 

ownership certificate, many rural residents cannot get heaters.  

What’s more, some rural residents may sell the electric heaters and continue to use 

coal for heating. For low income residents, they may be reluctant to buy heaters although 

government subsidize two thirds of the cost.  

Moreover, many houses in rural areas are not in accord with national housing 

construction safety standard. The electric wires were installed in error. So there are some 

potential safety problems. 

The second proposal in the memo is to gradually substitute cleaner fuels (water, wind, 

nuclear) for coal to generate electricity and for current coal-fired plants, they must install 

pollution-control equipment to reach pollutant control standards. And for those polluting 

coal-fired plants who refuse to install pollution-control equipment, they will get from 

$50,000 to $3,000,000 fine according to the severity of the situation. A lot study of study 

shows that this measure can effectively deal with haze problem. 

China’s power generation accounts for a quarter of global coal consumption. More 

than half of coal consumed in China was used to generate electricity. Coal fired power 

generation accounts for 79% total power generation.125 These power generation plants are 
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responsible for more than half of all the sulfur dioxide emissions. A study shows that if 

China can reduce coal-fired generation to 40% (a common percentage in industrialized 

countries), China’s total emissions of particulates and sulfur dioxide will be reduced by 

over 60%.126 

A study of Natural Resources Defense Council points out that the replacement of coal 

with cleaner fuels to generate electricity can not only reduce emission of dust, SO2, NO2 

and other pollutant, but also increase economic and social benefits to a large extent. If total 

coal consumption for power generation peaks in 2025, coal consumption will reduce 270 

million tons. NOx will decrease from 948 thousand tons in 2012 to 251.16 thousand tons 

in 2030. SO2 will drop from 883 thousand tons in 2012 to 214.84 thousand tons in 2030 

and dust will reduce from 151 thousand tons in 2012 to 37.75 thousand tons in 2030. 127 

By 2030, the reduction in CO2 emission will reach 1.98 billion tons.128 Coal-fired power is 

the mainstay of Chinese electricity structure and the major source of PM2.5 emitting 

substantial amount of SO2, NOx, dust and CO2, so the replacement of coal with cleaner 

energy to generate electricity can effectively address haze problem. 

What’s more, China has been rapidly expanding the capacity of cleaner fuel to 

generate electricity. China has plans to expand hydroelectricity capacity from 249 GW to 

325 GW. This additional capacity could generate 0.264 trillion KWh, equivalent to 5.3% 

of Coal fired power in 2012. China has also planned to expand wind capacity from 61 GW 
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to 100 GW which could generate 0.064 trillion KWh, 1.6% of coal fired power in 2012. 

China has planned to expand solar capacity from 3 GW to 35 GW. 129  So gradually 

substituting cleaner fuels for coal to generate electricity is feasible.  

However, replacing coal with cleaner fuel to generate electricity can cost large sums 

of money and it cannot be realized in a short time. 

According to a study, if coal-fired generation was replaced by cleaner energy, 

hydroelectricity, wind power generation and nuclear energy power generation would incur 

$23.9 billion, $77.5 billion and $82.2 billion, respectively.130 So the total costs of power 

generation is $183.6 billion. This is a huge amount of money for the government. However, 

China won’t invest $183.6 billion at once. The replacement of coal with cleaner fuel to 

generate electricity is a long term project. So although the total cost is very high, the cost 

distributed to each small period of time is relatively acceptable for government to invest. 

The replacement of coal with cleaner energy to generate electricity cannot realize in 

a short period of time. So time-effectiveness is relatively low. The efficiency of the project 

to reduce air pollution and to solve haze problem in a short time is not very well.  

The memo also proposes that for current coal-fired power plants, they must install 

pollution-control equipment to reach pollutant control standards. And for those polluting 

coal-fired plants who refuse to install pollution-control equipment, they will get from 

$50,000 to $3,000,000 fine according to the severity of the situation. This measure can 
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effectively mitigate haze problem supported by a study which shows that 90% of China’s 

coal fired power plants have installed pollution control equipment to reduce air 

pollutants.131 China now emits less sulfur dioxide per KWh for coal-fired power plants than 

the U.S. does. And currently China has the most advantaged pollution-control technology 

which is commercially available. China uses pollution control equipment to reduce the 

emission of particulate matter which contributes to the reduction in emission of PM from 

coal-fired power plants from 16.5 grams per KWh in 1980 to 0.39 grams in 2012.132 So the 

proposal is intended to urge the rest of polluting coal-fired plants to install pollutant-control 

equipment. Current Environmental Protection Law has related provisions that air polluting 

enterprises should adopt measures to prevent and control the air pollutants produced from 

the process of production and construction.133 However, without strong punitive measures, 

existing law performs practically no function. So fine is necessary. Although, this measure 

can reduce particulate matter emission to some extent, it cannot have a large influence to 

reduce haze problem. What’s more, polluting enterprises will spend more money to install 

pollutant-control equipment, so in order to lower cost, they may buy bribery towards law 

enforcers to avoid administrative penalty. Some secret business deal may be unavoidable.  

The third supplementary provision is to establish hotline telephone for reporting 

violations. Public participation and public supervision can largely improve effectiveness 

of the law. If general public can actively report air polluting enterprises or factories without 

air pollution control equipment to law enforcement agency and if all polluting companies 
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can install air pollution control equipment, air quality will improve to a large extent. The 

cost of this measure is relatively low and social acceptability is relatively high. . 

Nowadays, Chinese people have experienced the severe influence of haze weather, 

such as inconvenience of work and life, increasing traffic accident rate, growing number 

of respiratory disease and hypersusceptibility. So most Chinese have strong will to reduce 

haze. Expert indicates that the environmental protection awareness of Chinese people is 

the strongest today.134 So if people find polluting plants or enterprises which have negative 

impact on their life or work, many people will be willing to inform law enforcers. So its 

social acceptability is relatively high.  

The cost to open a hotline telephone number is only 100 yuan. Pollution Prevention 

and Control Division of Ministry of Environmental Protection will be responsible for 

implementation. If they arrange 5 people to be operators. The division will spend 500 yuan 

for opening telephone number and 25,000 yuan for operators’ month salary. Compare 

previous two proposal, this one is the most cost-effective. 

However, the effectiveness and efficiency of this provision is relatively low. When 

operators of Pollution Prevention and Control Division of Ministry of Environmental 

Protection receive calls from local informers, they will call Environmental Protection 

Bureau of local government. Then local government enforcers will go to polluting plants 

and urge them to install air pollutant control equipment. Many local governments depend 
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on these heavy pollution enterprises to increase local GDP, so the effectiveness and 

efficiency of this provision may be limited.  

Political Analysis 

The social acceptability of the replacement of coal with natural gas for heating is 

relatively high according to academic studies and media reports. The economy of Beijing-

Tianjin-Hebei area is very developed. Meanwhile, people’s requirement of life quality and 

environmental quality in this area are very high. Beijing and Tianjin have high level of 

urbanization. GDP per capita ranks top 1 and top 2 in the country. In recent years, as air 

pollution becomes severe, people’s environmental protection awareness gets largely 

improved. According to a study of Beijing Environmental protection research center and 

Tsing-hua University research experimental laboratory shows that Beijing residents’ 

attention towards environmental protection gets continuously increased. Among different 

environmental problems, 92% of people care about air quality the most. 85.5% of residents 

pay attention to air quality index of PM2.5. 60% of interviewees agree with the idea that 

China should realize the coordinated development of economy, society and 

environment. 135  The high environmental protection awareness of Beijing residents 

provides social support conditions to realize the project. 

In 2015, Beijing Chaoyang district’s 5 old and ancient communities, 1256 residents, 

got replaced coal with natural gas for heating. Journalist of Beijing Daily Newspaper 

interviewed some residents about their attitudes on the project. Most residents held the 
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positive attitudes towards the project. Liu Shuqin said that “the replacement of coal for 

heating brought me a lot of convenience. The house is warmer than before and the 

effectiveness of heat supply is very good. I’m old, so it’s hard for me to accept new things 

such as complex electronic devises. But the operation of heat display devise is easy to 

use.”136 Han Dan of Hebei province, as an experimental unit, implemented the replacement 

of coal with gas project. The project met with warm reception of local people. In the past, 

during the winter, in main city with 278 communities, 113 thousands residents, every 

household fired coal for heating and they suffered a lot from smoke. Only in one winter, 

they would use 284 thousand tons of coal which emitted sulfur dioxide 2,674 tons, dust 

16.7 thousand tons and coal slag 85 thousand tons.137 However, since they began to use 

natural gas for heating, thermal efficiency was up to 90%.138 Residents felt warmer than 

before, and they have also been away from the dirty life environment suffering from coal 

smoke. They don’t need to buy and deliver coal every winter, clean coal slag and breathe 

smoky dust. So Han Dan residents got a lot benefits from the project. 

When it comes to the replacement of coal with electricity for heating in rural area, the 

social popularity is relatively high as well. In 2014, 26.2 thousand households replaced 

coal with electricity for heating in part of Beijing rural areas. With government subsidies, 

the cost of electricity was even cheaper compared to burning coal for heating. Many 

journalists interviewed residents who turned to electricity for heating. Many of them said 
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that “we have to clean coal dust and coal slag every day in the past when we were burning 

coal for heating. However, currently my house become clean and we won’t worry about 

coal gas poisoning.” “In the past I have to buy four carts of coal during the winter which 

costs me 1,600 yuan. However, using electric heater, I only spend less than 1000 yuan 

during the winter. I can save a plenty of money.” “The replacement of coal with electricity 

not only save money, most importantly, but also improve air quality. We don’t see smoke 

any more in winter.” Experts said that replacing coal with electricity for heating could 

reduce nitrogen dioxide emission 17.24 tons, carbon dioxide emission 6,104 tons and sulfur 

dioxide 19.8 tons in this area every year. Meanwhile, it reduced secondary pollution during 

the process of transmission and clean of coal slag.139 

So the social popularity of the replacement of coal with natural gas for heating in 

urban area and the social acceptability of the replacement of coal with electricity for heating 

in rural area are both relatively high. 

One of important political players, Ministry of Environmental Protection has 

experienced a lot of pressure from general public. Chinese residents are eager for Ministry 

of Environmental Protection to adopt effective measures to deal with haze problem. 

Although Ministry of Environmental Protection did take some actions in the past, air 

pollution was still severe. Chen Jining, the minister of Ministry of Environmental 
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Protection, showed a strong determination and promised to use a series of pointed moves 

to solve air pollution problems.140 

Another important political player, State Council of China, indicates a strong will to 

address and control haze problem. Premier Li Keqiang said that “Our achievements in 

tackling haze problem have a big gap with public’s expectation. We will further strengthen 

countermeasures to deal with air pollution. Haze becomes a hottest searching word online. 

It also becomes first imperative of improvement of people’s livelihood. The government 

won’t skirt round this problem. ”141 President Xi Jinping gave a speech at United Nations 

Climate Change Conference in Paris. He said that China would undertake internal and 

external dual responsibilities, accelerate the change of the growth model. We would make 

great efforts to solve air pollution problems.142 So central government shows a strong will 

to deal with haze problems. 

What’s more, media people are another positive power to make this proposal happen. 

Since 2013, when haze problem has become severe in many places of China, media people 

began to pay close attention to the development of haze problem. No matter what situation 

happens about haze weather or air pollution, media people are the first actor to report and 

respond. On one hand, they play an important role to inform general public how the haze 

problem is going on, what they should know, what response government officials give, and 

what kind of situation people are currently in. On the other hand, they represent the benefit 
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of general public and report crucial information which the public care about the most. 

Media people are important political players to press government to make effective moves 

to address air pollution. And nowadays, with development of social media and traditional 

media, both government and enterprises value their reputation and care about the public’s 

comments and opinions. As Chinese economy becomes stronger and stronger, and the 

environmental protection awareness of general public has improved a lot, the nation and 

the people have high requirements towards air quality. Different levels of government want 

to satisfy demand of social development and expectation of people. Thus, for one thing, 

the positive report of media can be part of political achievements to government which can 

encourage government to adopt effective measures to solve haze problem. For another, 

media can be an effective supervision power to guarantee the implementation and 

enforcement of environmental policy.  

However, the project will bring pressure to policy implementation agencies. The 

demand of natural gas varies drastically as season changes, so this will bring some 

difficulties to run and operate natural gas pipeline network. It also requires high abilities to 

transport natural gas and adjust peak value. Beijing energy related agencies are going to 

face big challenges to run and operate energy facilities. 

What’s more, the project also brings a heavy financial burden to Beijing Municipal 

Government. According to a study, the price of natural gas is 2.2 yuan per cubic meter. 

With demand of natural gas increased, Beijing natural gas price will rise to 3 yuan per 

cubic meter. In some places in China, the price of LNG has been over 5 yuan. If Beijing 

increases 20 billion cubic meters natural gas to replace coal. The cost of natural gas will be 

60 billion yuan which is 42 billion yuan more than coal cost. In 2012, Beijing GDP was 
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1800 billion yuan and fiscal revenue was 450 billion yuan. So the increased cost of natural 

gas almost accounts for 10% of Beijing fiscal revenue which will bring a big negative 

influence on Beijing economic development.143 Moreover, early in 2011, Huang Wei, the 

former vice mayor of Beijing, estimated that if all Beijing’s thermal power plants replace 

coal with natural gas and if the price for gas, heat and electricity remains steady according 

to the price at that time, the country could lose over 15 billion yuan in power generation, 

and 3.5 billion yuan in heat supply. If the cost of natural gas rose from 1.95 yuan per cubic 

meter to 3 yuan, the total loss would be more than 27 billion yuan.144 Such a large economic 

burden will bring a number of difficulties to make the proposal happen. Whether the 

government will have enough political determination and courage to improve air quality at 

the expense of GDP growth rate is a major question. 

Moreover, compared with natural gas related enterprises who will benefit from the 

proposal, coal enterprises will very likely oppose it. The replacement of coal with natural 

gas project and the replacement of coal with electricity project belong to system 

engineering of energy industry. This will bring a huge attack to traditional coal industry 

and thermal power industry. On one hand, the memo points out that coal consumption will 

be significantly reduced which will make coal enterprises lose its big market and large 

amount of benefit. The proposal also reinforces the supervisory power over pollutant 

emission during the process of coal production, transportation and processing. So different 

levels of coal enterprises and plants will suffer from big amount of economic loss. Without 
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a proper subsidy plan, these enterprises will become a strong negative power to make this 

proposal happen.  

Another problem is that coal enterprises provide a large number of job opportunities. 

If these enterprises are gradually eliminated by natural gas enterprises and other clean 

energy enterprises, unemployment levels may rise in many areas of the country. This could 

raise the level of unhappiness.  

Furthermore, China is the biggest coal consumption nation in the world. Many 

provinces depend on these air-pollution coal enterprises to develop economy, increase 

GDP and improve political achievement of local government. China is also the second 

largest country with the most abundant coal resources in the world. Many provinces who 

are suffering severe haze weather has developed through coal resources. So substitution of 

clean energy for coal may bring negative economic impact on these provinces who have 

depended on coal industry or coal resources for economic growth for a long time. Local 

government of these provinces and cities may become another opponents of the proposal. 

Recommendation 

Although the proposal has some disadvantages such as relatively high cost of the 

replacement of coal with natural gas for heating in urban area, the replacement of coal with 

electricity for heating in rural area in Beijing, and the substitution of clean energy for coal 

to generate electricity, slowdown of GDP growth rate, discontented mood of coal 

enterprises, difficulties in the process of policy enforcement and implementation for energy 

divisions and administration agencies, unemployment problem of workers and 

practitioners from coal industry, the advantages of the proposal are more significant.  
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First, the replacement of coal with natural gas for heating can effectively reduce haze 

weather. Natural gas is the cleanest and the most efficient energy source. It doesn’t emit 

particulate matter and produces less air pollutants and fewer greenhouse gases than coal. 

According to a study, if Beijing replaces coal with natural gas for heating, sulfur dioxide 

will reduce 92.2 thousand tons. NOx will reduce 51.7 thousand tons. CO will reduce 8 

thousand tons. CO2 will reduce 5,022.4 thousand tons and particulate matter will reduce 

1,683.3 thousand tons.145 So replacing coal with natural gas project can effectively mitigate 

haze weather. In addition, the replacement of coal with electricity for heating in rural area 

in Beijing can also improve air quality to a large extent. According to a study, if all rural 

residents replace coal with electricity for heating, Beijing can reduce coal consumption for 

1,153,500 tons and reduce carbon dioxide 2,999,100 tons, sulfur dioxide 27,900 tons and 

nitrogen dioxide compound 8,100 tons every year.146 So such large amount of pollutant 

reduction can help mitigate haze problem to a large degree.  

Second, the substitution of clean energy for coal to generate electricity can 

significantly decrease haze weather in China. Power generation plants are responsible for 

more than half of sulfur dioxide emissions. The study shows that if China eliminates the 

worst-performing coal-fired power plants, national emissions of sulfur dioxides and 

particulate matter will be reduce by over 25%. If China deceases coal consumption for 

power generation to the level of most developed countries like U.S. and Europe, 40% of 
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energy structure, emission of dust and sulfur dioxide will reduce by over 60%.147 If total 

coal consumption for power generation peaks in 2025, coal consumption will reduce 270 

million tons. NOx will decrease 696.84 thousand tons. SO2 will reduce 668.16 thousand 

tons and dust will reduce 113.25 thousand tons. 148 By 2030, the reduction in CO2 emission 

will reach 1.98 billion tons.149 

Third, the replacement of coal with clean energy will not only effectively improve air 

quality, but also significantly increase economic and social benefits. The optimization and 

upgrade of energy industrial structure can improve economic and social sustainability to a 

large degree. Rationalization of energy structure can realize coordinated development of 

society, economy, natural environment and people, promote technological innovation and 

stimulate economic development. It can also improve people’s health level, life and work 

convenience, sense of happiness and family income, while reduce incidence of traffic 

accidents, morbidity rate of respiratory diseases and living expenses. 

What’s more, establishment of hotline telephone number for reporting violations can 

form a virtuous circle of supervision by the public. On one hand, different levels of 

government, policy enforcement agencies and policy implementation agencies, and coal 

enterprises will be discreet in their words and action in order to maintain their good 

reputation, image and public opinions. On the other hand, this measure enhances public 

participation and environmental protection awareness to a great degree. General public are 
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no longer passive receivers of policy, but active participator during the process of policy 

implementation. 

Moreover, social acceptability of this proposal is very high. With development of 

social economy and improvement of people’s living standards, people are having higher 

requirements on air quality. The public have a high expectations for government and 

related enterprises to make efforts dealing with haze problem and air pollution.  

Furthermore, good air quality is not only people’s requirement, but also Chinese 

government’s strong desire. Compare to China’s high-speed economic growth, 

environmental protection and pollution prevention and control lag far behind. Economic 

development model that sacrifices natural environment to promote economy is not going 

to work anymore under the current international environment that places emphasis on 

climate change and environmental protection. China is making efforts to adjust energy 

structure and promote optimization and upgrade of industrial structure, popularize the 

usage of clean energy and promote sustainability of economy, environment and society. 

The proposal coordinates with current development direction of economy and society. 

The Development and Research Center of the State Council estimates that if China’s 

development model doesn’t change, only in 15 years, China’s coal consumption will be 

over 6 billion tons and vehicles will be up to 0.4 billion which means that China will use 

up all its environmental capacity before people use up all its natural resources.150 It also 

means that if we don’t make any effective moves and adopt any effective measures, the 
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severe haze weather is only a beginning. So government, related enterprises and even 

general public must undertake the cost of wrong economic development model in the past 

and assume their social responsibilities to try very hard in dealing with haze weather. We 

should connect together and make a green choice of our generation. We should take our 

actions to stop destroying environment. 

Thousands of children are born every day. The fresh air, blue sky and white cloud are 

supposed to belong to them. We don’t have the right to only consume environment without 

protection and control. We don’t have the right to only complain about poor air quality 

without construction and change. We have the responsibility to prove to them through our 

practical action that a world lighted up by energy can also be clean and beautiful.  
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