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Abstract 

Yang, X. 2019. Haze in Beijing (2008-2018): Response Measures, Thinking and Living in 

Haze. Uppsala, Department of Archaeology and Ancient History. 

 

This thesis analyses the formation of haze by taking the case of severer haze in Beijing in the 

winter of 2015, which was caused by the collective effect of human activities, topography and 

meteorological. Among these causes, anthropogenic emissions contributed most, such as coal-

fired emissions and vehicle emissions. The haze not only brings direct harm to health, but also 

slowly changes the way people live in the haze. Beijing has issued the Clean Air Action Plan 

to mitigate haze. Additionally, a series of stringent control measures were adopted during 

Beijing Olympics and APEC summit. These measures, such as vehicle emissions reduction 

and coal-free programme effectively reduced the PM concentration but failed to reduce GHG 

emissions. Hence, the causes for the lack of sustainability of air pollution control measures 

are included in thesis. 
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1. Introduction 

On 14th, Oct 2016, my flight from Munich to Beijing was delayed, landing 40 minutes late 

due to the extreme low visibility and my connecting flight was cancelled. It was the second 

time that my flight trip was disturbed by haze weather in 2016. During the waiting time for 

new flight, I considered that haze was no longer new part of the lives of almost all people in 

China and it had indeed changed peoples’ life in China. 

In fact, not only Beijing, the whole China, especially the densely populated cities are suffering 

from the haze problem. In the report Toward an Environmentally Sustainable Future produced 

by the Asian Development Bank in 2013, it is estimated that less than 1% of the 500 largest 

cities in China meet the air quality standards of World Health Organization (WHO) and seven 

cities among them are ranked in the 10 most polluted cities in the world (Asian Development 

Bank 2012: xvii).  As the capital of China, the position of Beijing is critical, politically and 

economically. Its dilemma, such as how to guarantee Gross Domestic Product (GDP) growth 

while also protect environment, reflects the development dilemma of the whole of China, all 

regions are confronting similar problems. Since 2008, Beijing and the region around Beijing 

has formulated a number of policy measures to mitigate the haze problem. Thus, a historical 

study of these policy measures and their effects both in mitigating haze but also in terms of 

other effects, and social consequences is of interest. Hence, the history of measures of haze 

mitigation adopted in Beijing can be studied and understood as a possible blueprint for future 

mitigation of similar problems in other cities.  

1.1 Aims and research questions 

This thesis will seek to understand where the haze problem comes from how Beijing mitigates 

it and how haze affects people’s everyday life in Beijing. By analysing the effects, disad-

vantages and people’s reactions and sentiments to Beijing's haze control, this thesis will dis-

cuss whether haze control measures in Beijing are sustainable and discuss what actions could 

possibly be taken in the future. The thesis will focus on haze control measures during 2008 

and 2018. I choose this period because 2008 and 2018 mark two important milestones in China 

when it comes to the haze problem. However, the thesis also looks at the longer history of 

environmental policy in Beijing and China as a broader background. It will generally describe 

the environmental condition from the founding of the People's Republic of China (1949) to 

the beginning of modern environmental management (1973). The history of Chinese air pol-

lution control will be tracked to present a more comprehensive story and background to the 

Beijing haze problem.  

2018 was the 40 years anniversary of the implementation of the reform and opening-up policy. 

From 1978 to 2018, China's average annual GDP growth was 9.3%. The proportion of China's 

GDP in the world's GDP rose from 1.8% in 1978 to 18% in 2017. The rapid growth of China's 

economy has enabled China’s many improvements in the fields of energy, transportation, tel-

ecommunications, science, education, culture and health, and infrastructure construction 

(Zhang and Shen 2018). However, the price of 40 years rapid economic and industrial devel-

opment is that China's environmental problems are one of the most severe, in the countries of 
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the world (Diamond 2005: 358). In 2008, Beijing hosted the 29th Summer Olympic Games. 

When Beijing won the bid in 2001, Beijing promised to spend 12 billion US dollars to achieve 

the goal of ‘Green Olympics’ (Stone 2008). Many measures have been implemented since 

2001 including increasing access to new energy, converting coal-burning stoves to cleaner 

energy and enforcing more emission standards for vehicles (BOCOG 2004 in Streets et al 

2007). The unprecedented pollution intervention successfully decreased all measured air pol-

lutants except ozone during the Olympic Games, but the air pollutants came back after Olym-

pic Games because of the relaxation of pollution control measures (Rich et al 2012). A similar 

situation was reproduced during the 21st Asia-Pacific Economic Cooperation Summit (APEC) 

held on November the 10th and 11th in Beijing, 2014 when a number of actions to mitigate 

haze were undertaken one week before the summit. The measured produced a clear blue sky, 

called the APEC blue, the presence of which was symbolic in many ways as it made Beijing 

residents consider the importance of and how to keep good air quality over long-term. Some 

regulations such as restriction on the number of on-road vehicles, have continued after Olym-

pic Games and APEC blue. However, Beijing experienced extreme air pollution event in fol-

lowing years. The ‘Red Alter1’ for highest level of air pollution alarm turned on in 2015 winter. 

1.2 Theory and methodology 

I will use sustainable development as theoretical framework of this thesis. The debate of sus-

tainable development is about our relationship with natural world and about the character of 

development (Baker 2015: 1-5), which covers various aspects such as material, energy con-

sumption, climate change, biodiversity, health lifestyle and many others. Challenging conven-

tional development model, which focus on economy growth, urbanization, transformation of 

nature (such as clearing forests for agriculture farming) and results in environmental degrada-

tion, sustainable development seeks a ecological society that lives harmonious with nature 

(Baker 2015:6-7). Guided by the general principle of sustainable development in the Agenda 

21, which was raised by United Nations, human’s development should not undermine the in-

tegrity and stability of the natural system (UN 1992). Thereafter, UN has set the 17 Sustainable 

Development Goals (SDGs) to divide sustainability into more details and in SDG 13, we 

should take urgent actions to combat climate change (UN 2015). Considering the overlaps 

between haze mitigation and responding to global climate change, such as reducing carbon 

emissions, saving energy and optimizing industrial structures, the theory of sustainable devel-

opment has provided the standards to evaluate whether the measures of haze control in Beijing 

are sustainable. Can they reduce greenhouse gases emissions (GHG)? Can they improve peo-

ple’s living environment? Can they be promoted to other cities? Can they be effective in the 

long run? What are the benefits and risks with a very centralised system imposing mitigation 

measures? What can we learn from the Beijing measures in terms of the importance of citi-

zenship involvement? 

This thesis is mainly based on the review of academic literatures, policies, government reports 

and analyses of public debates (including news and social media opinions). I have combined 

these methods with fieldwork interviewing a few residents and visitors to Beijing in semi-

structured format. Interviews has been carried out to reflect the very personal experience of 

living with haze in China and raises just a few examples, and the interviewees have been traced 

using social media and blogs on the haze problem in China. The China Air Quality Standard 

will be used as important reference and standards to judge the air quality. The data mainly 

                                                                   

 
1 Red Alert refers to the highest alarm for air pollution. Start Red Alert when forecast daily average AQI (see Table-1) is 
above 200 and will last longer than 96 hours or, above 300 and will last longer than 48 hours, or above 500 (BMEP, 2018). 



 

 
9 

come from China air quality online monitoring and analysis platform: Real-time Air Quality 

Index (AQI), China Yearbook of Statistics Bureau, BP Statistical Review of World Energy 

and Beijing Municipal Environmental Monitoring Centre. 

1.3 Organisation 

The thesis is divided into seven chapters. The first three chapters presents a general back-

ground to the haze problem and explaining definitions and concepts (Chapter 2).  Chapter 3 

will explore the causes of haze in Beijing. The severe haze in 2015 will be used as a case to 

analysis the multiple effects of meteorological, geographical elements and industry develop-

ment. Chapter 4 provides a short history of Chinese environmental law and national air pollu-

tion control action. I will also describe here the process of China's environmental protection 

and some of its related problems. China’s carbon emissions goal related to Paris Agreement 

will be included in this Chapter as well. In Chapter 5 I will discuss the response measures for 

haze mitigation, which is the focus of this thesis. I have chosen three measures which are very 

close to daily life. They are vehicle control, coal-free programme and shared bike promotion. 

I will use the sustainable development as the theoretical frame and critically reflect on differ-

ent measures that whether they have met the standard of sustainability, including their influ-

ence, disadvantages and prospects. Additionally, the Beijing Olympic Games and APEC sum-

mit will be discussed separately. In both events, the Chinese government took unconventional 

measures to quickly improve air quality. However, these measures lacked legality and violated 

the spirit of the rule of law. In forth part (Chapter 6), the interviewing for local people, migrant 

workers and foreign visitors will be adopted to describe a life-closed Beijing. Their narratives 

can demonstrate the interaction between environment and human in some degree. In the last 

part (Chapter 7), I will discuss the findings and also relate back to my overall research ques-

tions asking what we can learn from the history of haze mitigation in the Beijing area and how 

does China’s command-and-control model in environmental management impact haze miti-

gation. 
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2.  Background: haze in Beijing 

2.1 ‘Under the Dome’, haze and PM 

In February 2015, a 104 minutes environmental documentary titled ‘Under the Dome’ drew 

public attention to the problem of air pollution and the state of environment of China. It is a 

self-financed documentary film produced by former China Central Television (CCTV) jour-

nalist, Chai Jing. The film investigated an inescapable problem: air pollution in China. The 

film boosted abundant debates about haze on the internet and social media. The film collected 

over 147 million times views on Chinses video site Tencent within three days of its release 

(Tiezzi 2015). This film tackled the politics dilemma that the officials of the Ministry of En-

vironmental Protection were powerless to enforce antipollution laws on large state-owned en-

terprises among oil and gas businesses, as well as private steel producers and automakers 

(Huang 2015a). The film was taken down from the China mainland internet after six days but 

is still available on YouTube. The film was criticized by some audiences for being politically 

insensitive, for exaggerating data and for spreading panic. However, ‘Under the Dome’ is a 

science popularization rather than a haze mitigation plan, because it not only uses data about 

health and cancer risk to shock the public, but also tells a story about the cause of haze: what 

is haze and where does it come from. It raised the public attention to the problem that haze is 

not only a temporary meteorological phenomenon, but dangerous because as it is the result of 

a catastrophic air pollution. In the film Chai Jing directly and very personally expresses her 

worries about haze from the perspective of a common citizen and received huge resonance 

from the Chinese public. 

To avoid the confusion between terms of ‘haze’ and ‘smog’, which are both used in various 

academic papers to describe the air polluted condition in Beijing, I first need to explain the 

definitions of these two terms. According to Britiannica Academic (2019), smog can be di-

vided into two types: sulphurous smog (also called London Smog) and photochemical smog 

(also called Los Angeles Smog). Sulphurous smog results from the high concentration of sul-

phur oxides in the air and is caused by the burning of sulphur-bearing fossil fuels. Photochem-

ical smog is caused by the chemical reaction of nitrogen oxides with hydrocarbon vapours 

through the presence of sunlight. The reactants of sulphurous smog are mainly linked to large 

automobile emission. On the other hand, the Oxford Dictionary of Environment and Conser-

vation (Park and Allaby 2017) defines haze as “A reduction in visibility…, that is caused by 

the absorption and scattering of sunlight by particles of dust and other aerosols”. Both smog 

and haze can describe the low air visibility and atmospheric phenomenon in Beijing, but here 

I will continue to use ‘haze’ in thesis, as this is the more common phrase used in newspapers 

and public debates in China. 

Haze as a meteorological phenomenon refers to high particle mass concentrations and low 

visibility (Zhang Ziyin et al 2017). Particle matter (PM) is the main component of haze, which 

is the mixture of solid particles and liquid droplets in air (EPA 2018). PM has been shown the 

major air pollutant in Beijing when daily monitor on air pollutant became available since 1999 

(Cao 2014). Particle pollution includes particles in the size range of PM10 (with diameters 

between 2.5 μm and 10 μm) and PM2.5 (with diameters smaller than 2.5 μm). PM10 is mainly 
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produced by mechanical processes such as construction and PM2.5 primarily comes from com-

bustion sources, such as fossil fuel and biomass combustion (WHO 2005). Most particles 

come from the results of complex reactions of various pollutants emitted from industries and 

automobiles (EPA 2018). The microorganisms in PM have direct link to the various allergies 

and the spreading of respiratory diseases (Cao 2014). The health effects of PM have been well 

documented in Pope and Dockery’s (2006) research. They have pointed out that fine particles 

can pose a great threat to human health. They are more toxic because their surfaces include 

sulphates, nitrates, acids, metals, and particles with various chemicals adsorb bed onto their 

surfaces. Additionally, PM2.5 with a smaller particle size, can penetrate deeper into the lungs. 

Fine particles also have a longer transmission distance (Pope and Dockery 2006). Staying 

indoors cannot protect you from the harm of air pollutants. The outdoor air pollutants can 

penetrate the indoor and result in significant health risks (Ji and Zhao 2015 in Zhang Ziyin et 

al 2017). WHO estimates that there are seven million deaths each year due to exposure to fine 

particles (WHO 2018). Therefore, considering the direct impact on human health, people and 

medias gradually use PM2.5 concentration to represent the air condition. Guidelines about PM 

concentration (figure 1) have been provided by WHO. The guidelines provide the threshold 

value that people health will be at lowest risk in long-term exposures. 

 
Figure 1: WHO Air quality guidelines for particulate matter (WHO 2005) 

 

Many countries have issued national air quality standards. However, measurement standards 

in different countries and organization are not the same. In this thesis, I will refer to the China 

Air Quality Standard (2012). The AQI system in China includes six indicators: SO2, NO2, CO, 

PM10 and PM2.5. AQI is calculated according to the formulas in Technical Regulation on Am-

bient Air Quality Index (MEE 2012). I have translated China Air Quality Standard into Eng-

lish (Table 1). The AQI values, has provided people a standard for evaluating the air quality. 

The higher the AQI, the more serious the air pollution is. The corresponding six air pollution 

levels are classified according to AQI. For example, AQI between 0 and 50 refers to good air 

quality and people can perform normal activities. When AQI is between 151 and 200, the air 

quality is Moderately polluted. Children, elders and patients with respiratory diseases should 

avoid long-term exposure to polluted air. When the AQI is above 300, the most serious pollu-

tion level has been reached. Most people are advised to stop outdoor activities and stay indoors. 

 

 

 

 

 

 
  



 

 
12 

Table 1. Air Quality Index Scale and Colour Legend2 

AQI 
Air Pollution 

Level/Colour Legend 
Health Implication Cautionary Statement 

0~50 Good 
Air quality is considered satisfactory, and 

almost no air pollution. 
Normal activities can be done. 

51~100 Moderate 

Air quality is acceptable. However, for 

some pollutants there may be a moderate 

health concern for a very small number of 

sensitive people. 

A very small number of hypersensitive groups 

should reduce the outdoor activities. 

101~150 Lightly Polluted 

Symptom of vulnerable groups may 

slightly aggravate. Irritation occurs on 

general public. 

Children, elders, cardiac patients and people 

with respiratory diseases should reduce pro-

longed and high intensity outdoor exercise. 

151~200 Moderately Polluted 

Symptom of vulnerable groups will fur-

ther aggravate. The heart and respiratory 

system of healthy groups may be affected. 

Children, elders, cardiac patients and people 

with respiratory diseases should avoid pro-

longed and high intensity outdoor exercise. 

General public should reduce outdoor exercise. 

201~300 Heavily Polluted 

Symptom of cardiac patients and lung dis-

ease patients significantly aggravate. 

Their exercise tolerance reduces. Healthy 

groups will be generally affected.  

Children, elders, cardiac and lung disease pa-

tients should stop outdoor exercise and remain 

indoor. general public should reduce outdoor 

activities.  

＞300 Severely Polluted 

The exercise tolerance of healthy groups 

reduces. The obvious and intense symp-

toms occur. Some diseases may be trig-

gered. 

Children, elders and sick should remain indoor 

and avoid physical output. General public 

should avoid outdoor activities. 

 

 

Table 2: Beijing AQI record.3 

Date AQI Air Pollution Level PM2.5 PM10 SO2,  CO NO2 

2015-12-07 230 Heavily Polluted 180 199 36 3.5 93 

2015-12-08 295 Heavily Polluted 245 246 20 4.3 92 

2015-12-09 294 Heavily Polluted 244 10 32 3.6 94 

2015-12-19 168 Moderately Polluted 127 155 29 3 87 

2015-12-20 249 Heavily Polluted 199 194 27 3.6 101 

2015-12-21 280 Heavily Polluted 230 284 23 4.1 104 

2015-12-22 347 Severely Polluted 297 427 29 5.3 103 

2015-12-23 305 Severely Polluted 255 298 21 4.7 104 

2015-12-24 209 Heavily Polluted 159 275 18 2.7 82 

2015-12-25 485 Severely Polluted 477 510 12 7.3 141 

 
Units of measure: μg/m3 (CO: mg/m3) 

 

 

                                                                   

 
2 Translated by the author from the Technical Regulation on Ambient Air Quality Index (MEE 2012) 
3 Data cited from China air quality online monitoring and analysis platform. Table 2 is generated by the author. 
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2.2 Beijing haze event in winter 2015  

In the recent years, Beijing has suffered from hazard haze which frequently occur in autumn 

and winter. Here I will take the particularly severe haze event in the winter of 2015 as an 

example to explore the dynamics of the haze problem in Beijing and why it takes place. 

On December 7th, 2015, Beijing declared a haze Red Alert for three days. The Red Alert was 

the highest level of alarm according to the Beijing Air Pollution Emergency Plan (BMEP 

2018a). I have taken the data of two heavily polluted period (7 to 9 and 19 to 25 December, 

2015) from China air quality online monitoring and analysis platform (hereinafter called AQI 

monitoring platform) and organized them into table 2 (AQI monitoring platform 2019).The 

AQI in the days from December the 7th, the 8th and the 9th respectively were 230, 295 and 294, 

which means the air condition is heavy polluted over three days. During the period of the Red 

Alert, temporary restrictions were enforced: schools were required to close; automobiles could 

only drive under the odd-and-even of license plate number (e.g. the vehicle with the license 

plate tail number 0,2,4,8 can be allowed on road in even date and uneven numbers on dates 

with uneven numbers), fireworks and outdoor barbecues were banned and 30% of the govern-

ment automobiles were not allowed to be used (Huang 2015b). 

An even more serious Red Alert was issued by Beijing on the second on December 18th, 2015 

for four days. Forecasting experts said pollution levels reached more than 20 times the safe 

limit at that day (VOA 2015). The AQI monitoring platform provides more details on pollutant 

indicators and the PM2.5 is the primary pollutant (see Table 2). Overall, the air quality of Bei-

jing was extremely low in the whole December 2015. According to the data (AQI monitoring 

platform 2019), there were only two days in AQI ‘good’ level and seven days in ‘moderate’ 

level. The peak PM2.5 concentration had reached 477 μg/m3 on December 25th which was very 

dangerous to human health. The conditions in November 2015 and January 2016 were still 

not optimistic, with 16 polluted days and 10 polluted days respectively. What caused the se-

vere haze in Beijing? I will explore it in chapter below. 
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3. The causes of Haze in Beijing 

The severe haze pollution in 2015 gained much attention but, in fact, Beijing has been long-

term plagued by haze, especially in winter. Haze is the result of the collective effect of human 

activities, topography and meteorological (Shao et al 2017). I will analyse each factor sepa-

rately. 

3.1 Landscape: topography and meteorological conditions 

Beijing can be regarded as a prisoner of geography. The city locates in the northwest edge of 

North China Plain, where is surrounded by mountains in North, Northwest and Southwest 

(Taihang Mountains and Yanshan Mountains). The geographical features make Beijing like a 

‘pool’ and block the air pollutants from flowing out of the city (Zhang et al 2015; Shao et al 

2017). 

Meteorological conditions also lead the severe haze build-up in autumn and winter. Meteor-

ology impacts air pollutant accumulation spread and regional transport. Meteorology has very 

close linkage to the formation of secondary aerosols and daily variability of air pollutant con-

centration (Zhang Ziyin et al 2017). In the Beijing autumn season, the Pacific subtropical high 

and the intrusion of cold air at the surface will lead to a stable atmosphere over North China 

Plain and accompanying inversion conditions, which prevent the vertical dispersion of air pol-

lutants. In layman terms, the different natural characteristics of airmasses results in the crea-

tion of a form of ‘lid’ over the town which does not allow ground air to rise up the atmosphere 

where it would otherwise dissipate better. The humid air from the Bohai Sea, only 110 km 

away, will exacerbate this condition and facilitate the formation of secondary aerosols (Zhang 

et al 2015; Shao et al 2017).  

Furthermore, some abnormal meteorological conditions aggravate the haze and cause extreme 

haze weather. Research shows that the Beijing haze in the winter of 2015 was caused by large-

scale atmospheric circulation and conditions that were particularly bad for air quality. The 

meteorological conditions at the time had four features: weakened winds, lower boundary lay-

ers, unusually strong temperature inversion 4and high relative humidity, which were favoura-

ble for accumulation of pollutants (Zhang Ziyin et al 2017). Another example of unfavourable 

meteorological conditions is a weak East Asian winter monsoon (compared to climatological 

average) over eastern China, that in the 2013 winter led to stable meteorological condition 

conducive to haze formation in Beijing, and similar conditions has also been recorded previ-

ously (Zhang et al 2015). 

                                                                   

 
4 Temperature inversion is meteorological phenomenon in which the temperature in the troposphere (the lowest atmosphere 
layer of the Earth’s surface) increases with height, which is contrary to the normal phenomenon that the higher the altitude, 
the lower the temperature. The inversion acts as a cap to prevent convection produced by the heating of air from below and 
reduce the producing of rain. In this condition, dusts, smoke and pollutants are limited to release (Britannica Academic 2019). 
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3.2 Current anthropogenic emissions 

Both topography and meteorological conditions are physical factors. However, human action 

is the chief culprit of haze problem. Much research has been carried out, and the debates are 

ongoing, but the primary causes of haze in Beijing is still a controversy. Generally, man-made 

reasons of haze in Beijing depend on many aspects. The anthropogenic emission come from 

1) industrial emission; 2) the large domestic energy consumption based on fossil fuels, in par-

ticularly from heating in winter; 3) rapid increased motor vehicle possession and related emis-

sions (Li and Zhang 2014; Li and Tang 2018). 

The heavy industrial emissions are the result of an unbalanced industrial structure and unsus-

tainable economic growth model in China. GDP growth is driven by high pollution and high 

energy consumption. Coal, the most abundant and a relatively cheap energy resource in China, 

is the dominant energy supply currently and in a foreseeable future. Chinese energy system is 

coal-based in terms of both energy production and consumption, which results in a typical 

coal-smoke pollution, low energy efficiency and a large degree of environmental damage 

(Zhang et al 2011; Li, X et al 2018). The 2016 BP statistical review of world energy shows 

that the proportion of coal in China’s primary energy production and consumption has been 

at the level of 70% since the 1980s. By 2013, China’s coal consumption accounted for 50.3% 

of the global coal consumption, which was 4.2 and 6.7 times higher than that of the United 

States and European Union (Li, X et al 2018). 

The source of air pollutants does not only come from Beijing. Pollutions also come from emis-

sion from the Beijing-Tianjin-Hebei (BTH) region. This region located in northern China, 

includes two municipalities (Beijing, Tianjin) and one province (Hebei). Both Hebei province 

and Tianjin are heavily industrialized. Coal fire plants, steel plants, chemical plants and con-

struction material factories are highly concentrated in this region. Hebei is the centre of steel 

and iron production with a very high annual production. In 2016, the annual production of 

Hebei was c. 23-26% of the total production in China (see Table 3; NBS 2017). 

Table 3: Steel and Iron Production of Hebei and China 2016 (from NBS 2017) 

 Hebei China  
Proportion 

(Hebei/China) 

Crude Steel 19259.97 80760.94 23.84% 

Pig Iron 18398.37 70227.33 26.19% 

Rolled Steel 26150.42 113460.74 23.04% 

Unit: 10000 tons 

 

According to ‘WORLD STEEL IN FIGUES 2017’ issued by Worldsteel Association (2017), 

the world crude steel production is 1630 million tons and China stands for 49.6% of this pro-

duction. The large output results in a huge coal consumption and emissions of pollutants (Ta-

ble 4 and 5). Satellite images released by National Aeronautics and Space Administration 

(NASA) in winter 2015 and 2016 have recorded the heavy haze all over the BTH region (Fig-

ure 2). The air pollutants spread and transport across this whole region. When southern or 

eastern winds are prevalent in the NCP, the air pollutants will be blocked in Beijing and re-

search shows that part of PM2.5 concentration in Beijing is contributed to by high trans-bound-

ary emissions which comes mainly from the Hebei province (Lang et al 2013). 

Table 4: Emissions of major pollutants in exhaust gas (2016)  
Region SO2 NOx Dust 

China 1102.86 1394.31 1010.66 

Beijing 3.32 9.61 3.45 

Hebei Province 78.94 112.66 125.68 

Unite: 10000 tons 
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Table 5. Primary energy consumption and its composition in 2016 
Region Total Energy Con-

sumption  

(10000 tons of SCE) 

As Percentage of Primary Energy Production (%) 

Coal Petroleum Natural Gas 
Primary Electric-

ity 

China 435819 62 18.5 6.2 13.3 

Beijing 6961.7 9.81 32.93 31.68 0.66 

Hebei 29794.4 85.01 8.63 3.14 3.22 

 

 

 

                                    

  

Photographed date: December-7-2015                               Photographed date: December-6-2016 

Figure 2: Satellite images by NASA  

(From NASA 2015, 2016. https://earthobservatory.nasa.gov/images/87129/haze-over-east-

ern-china; https://earthobservatory.nasa.gov/images/89228/smog-and-haze-in-northern-china) 

 

The contributions of residential coal combustion (RCC) to air quality should also not be ne-

glected. The RCC is mainly used for heating and cooking in winter (around four months), 

especially in rural area of northern China. The coverage of residential coal usage is over 80% 

in relation to other heat/cooking sources in rural Beijing. Researchers have found a significant 

contribution of RRC to air pollution and PM2.5 concentration in BTH region (Li, X et al 2018; 

Liu et al 2017; Zhang Zhongzhi et al 2017). The PM2.5 control measures, which have been 

widely used in industrial burners, are lacking in RCC. Therefore, even though the annual RCC 

accounts for a small part of total coal consumption in BTH region, the emission factors of 

primary pollutants including PM2.5 from RCC are much higher than those from coal-fired 

power plants and industries (Liu et al 2017; Zhang Zhongzhi et al 2017). An analysis of the 

severe haze in Beijing Dec 2015 (Zhang Zhongzhi et al 2017) demonstrates that RCC in BTH 

region contributed 50% to the monthly averaged PM2.5 concentration and 29% from them 

came from Beijing. The RCC has become the major coal consumption in Beijing since almost 

all the heavy industries and coal fire plants have now been moved out Beijing. Another survey 

carried out by Li et al (2018) shows that the mass PM2.5 concentration can be decreased by 

18% in Beijing on average when the RCC emissions in Beijing are excluded. If the RCC 

emissions from the whole of the BTH region are excluded the rate of decrease can reach 30% 

in. Additionally, the air quality in Beijing would be improved if residential coal could be re-

placed by clean energy. However, considering the impact of trans-boundary transport on Bei-

jing and its heavily affected by surrounding pollutants emission (strongly affected by Hebei 

province), the residential coal replacement will not be enough for air quality improving if it is 

https://earthobservatory.nasa.gov/images/87129/haze-over-eastern-china
https://earthobservatory.nasa.gov/images/87129/haze-over-eastern-china
https://earthobservatory.nasa.gov/images/89228/smog-and-haze-in-northern-china
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only implemented in Beijing. The whole BTH region should be involved in this transition, but 

the challenges in implementing this are huge. 

The rapid growth of vehicles in China is considered as another major air pollutant source, 

especially in big cities such as Beijing. The vehicles emission can change the pollution pattern 

from coal-based air pollution to a mix of coal and vehicle-based pollution, which is the major 

contributor to ambient PM2.5. (Shen et al 2014; Zhang et al 2014). The contribution of vehicles 

to PM2.5 comes from two factors: one is the direct discharge of respirable particles. The other 

is that gaseous pollutant emitted by vehicle exhaust can lead to the secondary pollution 

through a complicated chemical reaction and the forming of new particles (Li, Y et al 2018). 

By 2017, Beijing’s resident population was 21.7 million and the total vehicle population 

reached 5.9 million (BMBS 2017). In 2014, Beijing Municipal Environmental Protection Bu-

reau (BMEP) announced a detailed analysis of sources of PM2.5 emissions (BMEP 2018b). 

The result showed that the regional transportation contribution accounts for 28%-36% of 

PM2.5, and the local pollution emissions accounts for 64%-72%. The local pollution emissions 

contribution was respectively from Vehicles (31.1%), coal (22.4%), industrial production 

(18.1%) and dust (14.3%). The BMEP updated their analyses in 2018. The indicator of vehicle 

is now replaced by ‘mobile source’, which includes road mobile sources (automobile, motor-

cycle, tricycle) and non-road mobile sources (non-road mobile machinery, vessel, aircraft, rail 

locomotive). The definition of PM2.5 in this regard has changed, so that the proportion of mo-

bile source in PM2.5 increased and the proportion of industrial source declined (BMEP 2018b). 

I translate the data and make them into Figure 3.  

The increasing population and urbanization results in serious expanding traffic and increased 

emissions. When the traffic is congested, the drivers will keep the engine idling to keep power 

for accessories, such as the air conditioner and lights. In this state, the engine can provide 

enough energy to use its subsidized functions, such as generators, but generally cannot per-

form useful work, such as moving the car. In the idling state, the engine cannot work at peak 

operating temperature and the combustion of fuel is incomplete, which results in leaving fuel 

residues and increasing emissions (CO2, NOX and particles) (Rahman et al 2013; Frey and 

Kuo 2009). The emission of vehicles increases in traffic jam conditions, can aggravate air 

pollution. 

 

  
Figure 3: Beijing PM2.5 local source construction in current stage. 
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4. The history of law of air pollution control in China 

The implementation of air pollution control measures is the necessary result of health protec-

tion as well as economic development. In 2015, the outdoor air pollution caused 173,100 

premature deaths in the BTH region. Based on this data, Zhang et al (2019) from Peking Uni-

versity calculated the economic losses of the disease and death caused by air pollution and 

found the health loss related to outdoor air pollution costing up to 199.6 billion RMB (Chinese 

currency). This amount accounts to 2.73% of the GDP of BTH region. Improving the air qual-

ity will definitely reduce the economic loss in this sector. 

Consequently, the Chinese government have made the efforts to enhance the monitoring of 

PM2.5 and started to release pollution data in a transparent way. A series of policies, laws and 

improvement on existing regulations have been implemented in following years. As a back-

ground to the coming discussion, I will therefore give a brief introduction to history of envi-

ronmental law and air pollution control in China. 

For a long time after the founding of the People’s Republic of China, environmental issues 

were not a priority on the political agenda and the ambition to ‘conquer nature’ became a 

nation-wide movement in Great Leap Forward (1958-1960) (He et al 2012). To complete the 

industrialization quickly, the Chinese central government proposed the goal of refining 10.7 

million tons of steel in 1958 (Liu 2016). This goal was far beyond the productivity of China 

at that time. The resulting large expansion of logging and coal mining for steelmaking to fulfil 

the already unrealistic target caused serious damage to China's ecological environment. The 

Chinese government did not realize the seriousness of the Chinese environment until after 

participating in the Stockholm Conference on Human Environment in 1972 (He et al 2012). 

In the aftermath of the Stockholm conference, China held the first national environmental 

protection conference in 1973. China also established the National Environmental Protection 

Agency the same year, which marked China had opened up the modern environmental man-

agement. In 1979, the first ‘Environmental Protection Law of the People's Republic of China’ 

(trial) was passed and again amended in 1989. In this period, the environmental management 

focused on controlling industrial pollution (air, water and solid waste) (He et al 2012).  

When it comes to air pollution the first efforts in mitigation took place in 1982 when the 

Ambient Air Quality Standards (AAQS) in China were published, which was the first official 

document aiming to improve the air quality. The first Law of the People’s Republic of China 

on the Prevention and Control of Atmospheric Pollution came into effect on June 1, 1988. The 

quality standard was further amended in 1996 and 2000. In February 2012, Ministry of Envi-

ronmental Protection published the third amendment, which included the standards of PM2.5 

and tightened the values of NO2 and PM10 (Zhang et al 2016). Gradual awareness of the air 

quality was increasing in urban areas. The number of cities that officially announced the real-

time ambient PM2.5 data had reached 367 by 2015, which demonstrated that more and more 

cities have begun to not only monitor the air quality but also to make these figures public. 

Before 2012 there were no cities that formally monitored air quality data or publicised it (Shi 

et al 2016). This to me show that China’s air pollution has increasingly become a national 

concern. 
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As a response to critical air pollution and the demand from the public, the State Council of 

China issued the ‘Air Pollution Prevention and Control Action Plan’ in September 2013 (here-

inafter called Control Action Plan). This plan set the target that by 2017, the PM2.5 concentra-

tion should be reduced significantly: in the BTH region (25%), Yangtze River (20%) Delta 

and Pearl River Delta (15%), compared to 2012. Additionally, the Control Action Plan speci-

fied that the annual average PM2.5 level in Beijing should be controlled within 60 μg/m-3. The 

Control Action Plan proposed ten measures that will be summarised here5. 

With these measures, the Control Action Plan recognizes the importance of energy system 

transformation, which has overlapped with greenhouse gas emissions. China’s economic 

growth is based on huge fossil fuel emissions, especially from coal consumption as discussed 

in Chapter 1 and 2. In the world total CO2 emission growth in past decades, China accounted 

for over two-thirds (Sheehan et al 2014). Therefore, another policy named the ‘energy-saving 

and emission reduction’ had been implemented in 2006. This policy is guided by the ‘sustain-

able development strategy’ in China, which is the combination of the general principle of ’sus-

tainable development’ as specified in the United Nations Agenda 21 and the specific condi-

tions of China’s. The policy specifies that human’s development should not undermine the 

integrity and stability of the natural system. The ‘Energy-saving and emission reduction’ pol-

icy aims to achieve the sustainability in both economic growth and energy development. Many 

measures such new energy promotion and desulphurization equipment’s installation on coal-

fired power plants have correlation with air pollution mitigation.  

There are different targets in the ‘energy-saving and emission reduction’ policy in each China 

Five-Year-Plan. In the 13th Five-Year-Plan (2016-2020), by 2020, the energy consumption per 

unit of GDP should be reduced by 15% compared to 2015 and the total energy consumption 

should be less than five-billion-ton SCE6 (Standard Coal Equivalent). Meanwhile, the total 

emissions of chemical oxygen and NH-N, SO2 and NOX should be controlled and reduced to 

10%, 10%, 15% and 15% respectively compared to 2015. The national total volatile organic 

compounds7 emissions should reduce more than 10% (State Council 2016). According to the 

China official report, the target of the ‘energy-saving and emission reduction’ policy in the 

12th Five-Year-Plan (2011-2015) had been achieved but the challenges for future were harsh. 

The official data shows that, in 2018, the power generation from non-fossil sources increased 

by 29%. Increases in wind power and solar power accounts for 20% and 50% respectively.  

In fact, China’s carbon emission has surpassed those of the United Stated since 2005(Li 2016). 

The 12th Five-Year-Plan was deemed as an important turning point in China’s development 

model because China’s economic policy transferred from energy-intensive growth to a more 

balanced economy characterized by slower growth but a focus on low-carbon technologies 

(Hilton and Kerr 2017). In 2016, China signed the Paris Agreement and submitted Intended 

Nationally Determined Contribution (INDC): China intended to peak carbon emissions by 

2030 and to reduce carbon intensity by 60-65% compared to 2005 levels (Li 2016). It is worth 

                                                                   

 
5 In detail these measures were: optimizing industry structure and energy structure, increasing the clean energy supply; ac-

celerating technological transformation and innovation of enterprise; improving the legal system and the environmental eco-
nomic policies; establishing monitoring emergency system and mobilizing the public participating in environmental protec-

tion   

6 SCE: Standard Coal Equivalent, refers to coal with a calorific value of 7 Mcal/kg. It is a representation of standard energy. 
(Wikipedia 2018, https://zh.wikipedia.org/wiki/标准煤). 
 
7 Volatile organic compounds (VOCs): China defines it as "originated from automobiles, industrial production and civilian 
use, burning of all types of fuels, storage and transportation of oils, fitment finish, coating for furniture and machines, cooking 
oil fume and fine particles (PM2.5), and similar sources” (Wikipedia 2019, https://en.wikipedia.org/wiki/Volatile_or-
ganic_compound) 

https://en.wikipedia.org/wiki/Volatile_organic_compound
https://en.wikipedia.org/wiki/Volatile_organic_compound
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noting that carbon intensity is not the volume of carbon emissions, which refers to ‘carbon 

emissions per unit of GDP’. Therefore, the reduction in carbon intensity does not mean a 

reduction in total carbon emissions. China’s interest in mitigating climate change also lies in 

addressing its domestic environmental problems brought by 30 years high growth of economic 

development (Li 2016), such as haze problem. However, it is very difficult to solve domestic 

pollution ensure economic development and reduce carbon emissions at the same time. In 

2018, although the carbon intensity dropped by 4%, the total CO2 emissions in China still 

grew by 2.3%. It is higher than the 1.7% growth of CO2 emissions in 2017. It is the second 

year that Chinese emissions continue to grow after a pause in past three years (Korsbakken et 

al 2019). The International Energy Agency (IEA) pointed out that the growth rate of global 

carbon emissions in 2018 would be 1.6%, the same as for 2017. Meanwhile, the policies aim-

ing to mitigate air pollution in cities implemented by China also contributed to growth of 

global oil demand and gas use (IEA, 2018). I will explore how does it happen in chapters 

below. The continuous growth in global carbon emissions will disappoint the hopes that fight 

against climate change (Nordhaus, 2018). 
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5.  Control measures in Beijing and Clean Air Plan (2013-2017) 

5.1 Control actions for 2008 Beijing Olympic Game 

Benefited by the long-term and short-term control actions, the air quality in Beijing signifi-

cantly improved during Olympic Games (8-24, August 2018). The concentration of SO2, NO2, 

PM2.5 and Organic Carbon decreased 60%, 43%, 27% and 22% respectively from pre-Olym-

pic to during-Olympic period (Rich et al 2012; Zhang et al 2016). The radical actions adapted 

at such large scale an in a short time on the one hand presented a good image of China to the 

world, but also demonstrated the effects of a strong central power under the authoritarian re-

gime as will be discussed here.  Over USD 10 billion was spent on air pollution control and 

42.9 billion cost on city infrastructure and Olympic stadiums construction made Beijing 

Olympics the most expensive Games in Olympic history (Chen et al 2013).  

Some measures contributed the long-term benefits for Beijing air quality. Measures included 

converting 1,500 coal furnaces into clean fuel furnaces, weeding out 23,000 old automobiles, 

reducing 30 thousand tons emissions of major industrial plants and increasing areas under 

green coverage by 100 km2. The industrial high emitters such as the Beijing Dyeing Plant, the 

coal-fired generators in the Capital Steel Company and Beijing Coking Plant were closed in 

2003 and 2004. By 2006, devises for desulfurization, dust removal and denitrification had 

been installed in remaining high polluting companies such as the YanShan Petrochemical 

Company, Beijing Thermal Power Plant and the Power Plant of the Capital Steel. (Zhang et 

al 2016)  

Furthermore, winning the bid to host Olympic Games directly promoted a relocation project 

for the Capital Steel, one of the biggest steel companies in North China. The location of the 

plant had subject for political contention since 1997. The Capital Steel is one of the China’s 

top ten steel plant and enormously important for revenues. Taking data in 2004 as an example, 

the Capital Steel realized sales revenue of 61.9 billion and paid taxed of 2.8 billion to Beijing, 

accounting for one-twentieth of Beijing’s fiscal revenue (Li, 2007). The relocation of Capital 

Steel was politically contentious as with relocation, the local fiscal revenue might be trans-

ferred to new local government: Hebei province. Beijing also had to solve the fact that a large 

number of employees’ resident in Beijing could not relocate or travel to Hebei. However, the 

strongest reason to relocate Capital Steel, in the final analysis, was due to the environmental 

issues as the environmental pressure of the industry was enormous. Data shows that by 1995, 

the steel output reached approximately 8 million tons, but resulting in 9 million tons of SCE 

consumption, 9.06 million tons of water consumption, 40 thousand tons of SO2 emissions, and 

21 million tons of CO2 emissions (Zhao and Wei 2017). The relocation of the plant started in 

2005 and was finally completed in 2010. During this period, the production of the Capital 

Steel plant decreased gradually, which absolutely reduced the air pollution in Beijing. The 

three indicator elements used as indicators for pollution from metal processing industry espe-

cially, namely Carbon Oxide (Co), Nickel (Ni) and Chromium (Cr) decreased. The concen-

trations of these element in Beijing reached the minimum after relocation (Chen et al, 2014). 

The new Capital Steel is now located in Hebei province. As a response to the public’s worries 
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about pollution transfer, authorities promised that the new technologies, energy-saving equip-

ment and advanced pollution control actions would also be available in new construction of 

Capital Steel. 

Apart from closing down, relocating or regulation pollution from high emitting industries, 

restrictions on vehicle emissions were another important control action in preparation for the 

Olympic Games, an intervention which has also continued until now. Beijing is the pioneer of 

China in terms of vehicle emission control. Beijing implemented the Euro emission standard 

on January 1, 1999 and required new gasoline cars be equipped with electronic fuel injection 

and three-way catalysts (an equipment can simultaneously purify the hydrocarbons, CO and 

NOX from vehicle emissions), which was one year earlier than national emission standards 

requirement (Wu et al 2011). Other actions included improving fuel quality, providing eco-

nomic subsidies for purchasing light-duty vehicles, banning old/ high-emitting vehicles, de-

veloping public transportation. Lastly Beijing has also been promoting new energy vehicles 

including hybrid electric vehicles, pure electric vehicles and fuel-cell vehicles (Wu et al 2011). 

This policy in combination with temporary traffic control has gone some way of regulating 

emissions. In the city public transportation system, compressed natural gas buses (CNG) and 

hybrid electric-diesel buses (HEV) were introduced in 1999 and 2009. CNG buses emit low 

particle and NOX than traditional diesel buses. By 2008, the number CNG reached 4,200, 

making Beijing bus fleet become one of the biggest CNG bus fleets in the world (Wu et al 

2011; Zhang et al 2014).   

The labelling policy allows the specific management on different emission standards types of 

vehicles. For example, the pre-Euro I light-duty gasoline vehicles (LDGV) will be issued with 

a yellow label and Euro I ~ IV will be issued green label with stars indicating the standard 

(e.g. Euro IV shows as a four-star on green label). The label should be affixed to the vehicle’s 

front window. In 1998-1999, more than 20,000 yellow labelled mini-van cabs were banned 

and approximately 300,000 yellow labelled vehicles were banned in period of July and Sep-

tember 2008. Meanwhile, the owners of yellow labelled vehicle could get up to 6000 RMB as 

financial compensation if his vehicle banned (Wu et al 2011). 

During the Olympic Games, the restrictions on vehicle emissions became even more stringent. 

From July 1, 2008 to September 20, 2008, Beijing implemented mandatory restrictions for 

private vehicles, permitting them on roads depending on the odd-and-even of license plate 

number. This action cut off a half on-road private vehicles during the Games. Likewise, 

around 70% of government vehicles was kept off road. This policy brought immediately air 

quality improving by reducing 24.9% of air pollution indices compared to the same period in 

2007 (Xie et al 2017). 

After the Olympic Games, a weaker and moderate control called ‘1/5 restriction measure’ 

replaced the stringent policy enforced during the Olympic Games. The 1/5 measure has be-

come a long-term solution for reducing Beijing air pollution and alleviating traffic congestion. 

For example, cars with registration numbers finishing with 1 and 6 should be off road on 

Monday, 2 and 7 should be off road on Tuesday and so on. There is no restriction on weekend 

and legal holidays. The driving restriction policy has also been promoted and implemented in 

other China big cities such as Guangzhou and Chengdu (southwest economic centre), however, 

here the policy has failed to meet the expectation (Xie et al 2017). There are limitation and 

hidden risks of driving restriction policy. It only has an effect over the short period. The license 

plate restriction cannot prevent the increase in the number of vehicles. Based on Beijing Olym-

pic example, it is found that the annual increase of the total numbers of vehicles will not be 

curbed by driving restriction (Xie et al 2017). Furthermore, although the improvements on air 

quality are obvious, such strong control cannot last over a long period. Once the restriction 
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policies end, the number of on-road vehicles will rapidly increase again, which will make the 

vehicles number exceed the threshold level before the control implementation. Therefore, the 

positive effect on air pollution mitigation will be offset by such growth (see discussion in Xie 

et al 2017). 

The vehicle restriction policy is the method to limit the private vehicle trip and mandatorily 

transfers private vehicle trip to other trip models, such us public transportation and walking 

(Xu and Ma 2012). Researchers analyse policy from aspects of what in academic language is 

called ‘trip utility’, which is constituted by marginal cost and marginal benefit. People will 

prefer to use the car if marginal benefits (e.g. traffic comfort and traffic safety) are larger than 

marginal cost (the amount of explicit monetary costs of parking, fuel, vehicle tax and hidden 

costs of traffic jam). Xu and Ma (2012) make the conclusion that the driving restriction policy 

can alleviate traffic congestion, and correspondingly reduce vehicle emissions over short term, 

but this function will become increasingly smaller over time. 

In addition to the local actions for air pollution control in Beijing, the neighbouring munici-

pality (Tianjin), and the provinces (Hebei, Shandong, Shanxi and Inner Mongolia) also took 

joint regional actions against emissions from traffic. They all adopted similar measures but 

weaker in magnitude. Tianjin and Hebei implemented odd-even driving restriction, but only 

during Olympic Games. Shandong closed 132 heavy polluting plants and installed desulfuri-

zation facilities for power plants (Chen et al 2014; Zhang et al 2016). Similar integrated cross-

regional controls have been adopted during some important events also after the Olympic 

Games, such as APEC summit in 2014 (see Chapter 5.3). The return to ‘normal’ after the 

Olympics Games brought the air pollution and haze weather back and 60% of the effect of 

drastic measures faded away one year later (Chen et al 2014). From the case of haze control 

during the Olympic Games, it can be known that air quality can be significantly improved 

through strong measures but can only be effective in the short term. The actions for Olympic 

Games are valuable and worth to be appreciate, which make China aware that Beijing need 

more comprehensive long-term measures for air quality improving. 

5.2 Beijing Clean Air Action Plan (2013-2017) 

“The integration development of an urban agglomeration or 

metropolitan area requires the local governments to coordinate 

and cooperate in all aspects of environmental management, re-

gional planning, infrastructure construction, industrial develop-

ment, and public services. However, in view of the present dif-

ficulties in regional harmonious development, the bottleneck of 

regional integration lies in the administrative management sys-

tem. Local governments in their respective jurisdictions imple-

ment layered and divided responsibility systems.” (Liu et al 

2016) 

This quote from Liu et al (2016) clearly and professionally indicates the necessity of local 

measures under the national Control Action Plan. In 2013, BMEP issued ‘Beijing Clean Air 

Action Plan 2013-2017’ (hereinafter called the Beijing Air Action Plan) to prevent and control 

air pollution, especially PM2.5 matters. The Beijing Air Action Plan was a more stringent local 

policy compared to the national Control Action Plan, specifying a clear target and a corre-

sponding long-term plan: by 2017, Beijing air quality should significantly improve. The an-

nual concentration of PM2.5 should be controlled below 60 μg/ m³, decreased by 25% com-

pared to 2012. The total amount of volatile organic emissions should cumulative decrease by 
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50% compared to 2012. To ensure this target, the Beijing government promoted eight major 

projects of air pollution prevention and control. The two most important projects were control 

over number of vehicles owned and energy structure optimization. Beijing planned to restrict 

the number of vehicles ownership within 6 million by the end of 2017. In terms of energy 

structure optimization, Beijing planned to significantly reduce the coal consumption, promot-

ing the coal-free programme in six districts in urban Beijing and by gradually replaced coal 

by clean energy in the rural and rural-urban intersection. By 2017, the total coal consumption 

should be 13 million tons less than 2012 and controlled within 10 million tons.  Meanwhile, 

Beijing planned to adjust vehicle structure, promote new energy vehicle (NEV) and implement 

the “public transportation priority” strategy. The city rail transit would reach 660 km in 2015. 

The six level vehicle emission standards8 should be in active in 2016; 1 million old vehicles 

should be eliminated in 2017. Other actions included emission project and structure adjust-

ment in industry, pollution end management, construction dust harnessing, ecological mitiga-

tion projects construction, and the implementation of regional cooperation emergency emis-

sion reduction for heavy polluted day. 

Additionally, Beijing Action included six ‘guarantee measures’ which contained legal support, 

scientific and technological upgrading, economic innovation, evaluation and accountability. 

It also called for public participation in three aspects: enterprise self-discipline, public super-

vision and public voluntary emission reduction. The most outstanding of Beijing Air Action 

Plan was that there were comprehensive, detailed rules and regulations. The action plan also 

specified responsible institutions and directors under each major task and over 30 relative 

administrations, committees and enterprises were involved (Cai 2013). Here, I will discuss the 

three of most important projects in the Beijing Air Action Plan: vehicle emission reduction, 

coal-free and bike-sharing promotion to argue their advantages and challenges. 

5.2.1 Vehicle emission reduction and NEVs promotion 

As mentioned above, vehicle emission is one of the major pollutions contributing to Beijing 

haze problem. Therefore, the new Beijing Action puts transport in a very primary position.  

First, the vehicle ownerships in Beijing was 5.9 million by end of 2017 (BMBS 2018). The 

target was to maintain control the number of cars in Beijing to within 6 million, and so far, 

this has been achieved. To fulfil this target, Beijing combined the policies of driving restriction 

by license-plate and the ‘license-plate lottery’. Beijing have started driving restriction since 

2009. The 1/5 restriction measure is still kept, and the odd-and-even licence plate restriction 

is used in heavy polluted days and during special events. However, researches show that in 

fact the effect of driving restrictions is very limited (Yi et al 2011; Xu et al 2012). Driving 

restriction can cut off the number of on-road vehicles in a very short period, thus mitigate 

traffic congestion and air pollution. Nevertheless, the number of private vehicles may actually 

increase after a certain period because the risk is that this policy will promote people to buy a 

second car to avoid the inconvenience caused by the odd-and-even licence plate driving re-

striction. Therefore, the policy effect is likely to decline as vehicle ownership increases.  

To mitigate an increase in the number of cars, and together with driving restrictions, Beijing 

has implemented license plate lottery since 2011. The annual vehicle number has a fixed quota. 

The quota was 240,000/year in 2011, 2012 and 2013 and decreased to 150,000/year from 2014 

to 2017. This quota further shrank to 100,000/year in 2018 (BMCT 2018). The person who is 

eligible to buy the car need to register and wait for a positive draw in the lottery. The winning 

                                                                   

 
8 Slightly stricter than Euro-V emission standards 
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rate decreases year by year with the increase of people registering. It is worth noting that, the 

lottery policy does not apply to new energy vehicles (NEVs). People can apply for NEVs 

directly and wait for distribution. With the lottery quota, the number of NEVs and its propor-

tion has gone up over the years: 20,000/year in 2014, 30,000/year in 2015 and 60,000/year 

from 2016 to 2018. Thus, the lottery policy successfully transfers people from buying tradi-

tional cars to NEVs. The policy has also induced people to use public transportation to a 

greater extent. Because of the oversupply of NEVs quota, people so far have been able to 

obtain a new energy vehicle immediately, but this situation changed in 2018. Under the double 

effect of policy and the technological development in NEVs, such as the extending in battery 

life, more and more people apply to buy the NEVs. The waiting queue to buy a NEV has thus 

increased and is now until in 2025 (Xinhua net 2018a). At this point, a dilemma has arisen: 

this policy has prompted people to switch from traditional car purchases to NEVs purchases, 

but it still cannot effectively limit the growth of total vehicles ownerships. Moreover, is the 

NEVs totally clean? I will analyse this further below. 

A second policy has been for Beijing to increase the oil price and adopt a regional differential 

parking fee system. This policy can increase the cost of vehicle use and reduce the use of 

vehicles in the downtown centre. However, the policy is quite controversial. On the one hand, 

the public complain about the high oil price. The rise in oil price resulted both from changes 

in the international oil price and the Beijing policy adjustment, ultimately aiming to increase 

travel cost and limit the on-road vehicles. Already before this policy oil prices in China were 

not cheap. Considering daily price changes and the slight differences in various oil suppliers 

and different regions, I will here take the average oil price on August 27, 2018 as an example. 

The oil price was 7.57 RMB per litre in China and 5.66 RMB per litre in the United State 

(Sohu 2018a). Furthermore, China's per capita GDP is much lower than the United States. 

Consequently, it is not easy to afford a car in China, let alone to buy fuel, thus in this situation 

many citizens will have no choice but to leave the car at home. However, Yi et al (2011) 

argues that the long-term effect of rise in oil price fails to reach the expectation. Drivers will 

gradually adapt to new oil prices. The second aspect is that although drivers will reduce their 

trip or change their trip mode by walking or using public transportation when oil price just 

rises, drivers who cannot adapt to this change will return to drive vehicles after a period. 

The third and related policy is to build out and develop the public transport system on a large 

scale. The, exclusive bus lanes should be built, with the total mileage of 480KM in 2017. 

Shared bike system and relevant service construction are included as well. 

The third and related policy is to build out and develop the public transport system on a large 

scale. The Beijing Air Action Plan specified that exclusive bus lanes should be built, with the 

total mileage of 480KM in 2017. Shared bike system and relevant service construction are 

included in the plan as well and will be discussed further below. Apart from promoting NEVs 

through the lottery and other policies the fourth measure is to improve the structure of bus, 

taxi, intercity bus and postal vehicle. Supporting measures include: 1) emission standard en-

hancement and high-quality fuel oil supply; 2) elimination of old and excessive emissions cars; 

3) increasing the proportion of NEVs in buses and taxis. In the original plan it was prospected 

that in 2017, the total amount of NEVs would account for 65% of public transportation vehi-

cles. The latest date from Beijing public transportation group shows that the NEVs now ac-

counted for 68.3% of public transport vehicles by 2017 and will reach 80% in 2019 (Sohu 

2017a).  

Beijing's vigorous promotion of NEVs is inseparable from the NEVs incentive policies intro-

duced by China government. For example, license plate restriction does not apply to pure 
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electric vehicles. Two major factors stimulate China to promote NEVs: 1) the aggressive ur-

ban air pollution and 2) energy security. By 2016, 64.4% oil consumption depended on foreign 

countries, which is a potential risk. The rapidly growing automobiles industry accounted for 

major share of oil consumption. NEVs are regarded as an optimal strategy considering they 

emit less pollutants and relying less on oil (Du & Ouyang 2016; Zhao & Liu 2017 in Wang et 

al 2018). The State Council of China has assigned NEV development as national strategy and 

priority in long-term development plan (State Council 2006). In this sense, China has learnt 

the lessons from the United State experience about NEVs promotion, such as subsidies and 

tax exemption on NEV cars. Nowadays, China is the largest motor vehicles market in world, 

occupying around 30% of the world trading volume (Du and Ouyang 2016; Li et al 2018; 

Wang et al 2018). China has also become the country with the largest number of NEVs in the 

world (MOF 2016). The production and sales of NEVs have reached 1.27 million and 1.25 

million in 2018, 61.7% increasing compared to 2017 (MIIT 2018). Despite the phenomenal 

growth rate, China’s NEVs development still face challenges: overdependence on subsidy, 

poorly developed technologies for internal combustion engine (ICE) vehicles and insufficient 

NEV infrastructure, such as battery charging stations. (Du and Ouyang 2016). Additionally, 

under the current coal-based energy structure, most of the electricity for NEVs is still produced 

by coal. Thus, at the moment, the use of NEVs in favour of petrol or diesel cars, cannot fun-

damentally solve the problems of air pollution and carbon emission (Sohu 2017b).  

The national policy is however contributing to change the car ownership also in Beijing. When 

China officially issued subsidy policy, called ‘green -car subsidy program’ in 2009, it success-

fully boosted the NEV industry and reduced the vehicle emissions (Li et al 2018). However, 

subsidy policy is not panacea. The green-car subsidy, as an imperfect policy, not only brought 

a heavy fiscal burden to government, but also led manufactures to focus on NEV quantity 

growth rather than quality and technology improvement, in some cases even cheating with 

subsidies to gain a profit. According to the policy, NEV automakers can receive subsidies in 

both development and sales. Some speculative companies use ‘electric vehicle modification’ 

to cheat with subsidies. They buy the bodywork from the car body manufacturer and install a 

purchased battery. A basic technical test will be carried out before sales. Cheating companies 

usually use inferior battery. The stability and safety of the vehicle cannot be guaranteed due 

to the lack of research and development. A successful sale can get a subsidy up to 120,000 

RMB and the maximum subsidies for a new energy bus can cover the total cost of the produc-

tion. Some speculative companies will set up vehicle leasing companies and sell these vehicles 

to their own leasing companies to cheat the subsidies. These vehicles will not run on the road. 

Companies will sell the batteries or reassemble the vehicles for new round of subsidies cheat-

ing (Liu, X and Liu, J 2016). Due to the high subsidies policy and poor supervision, it has 

been estimated that about 10 billion RMB was spent on cheating companies (MOF 2016; Li 

et al 2018).  

After becoming aware of the above problems, a new measure named ‘dual-credit’ policy has 

been implemented since April 1st, 2018 and the green subsidy policy will be stopped by 2020 

(Li 2017; Li et al 2018). The original subsidy policy that pay a fixed subsidy for NEVs will 

not stop immediately but will be faded out. According to the latest notification from govern-

ment on March 26, 2019, the direct subsidy for pure electric vehicle has been reduced by 50% 

compared to 2018. Meanwhile, NEVs subsidy applying raises the technical threshold, includ-

ing longer endurance mileage and lower energy consumption (Zhang 2019). 

The dual-credit system refers to the parallel corporate average fuel consumption (CAFC) and 

the NEV credit schemes, which draws the experience on the Zero Emission Vehicle mandate 

in California (Wang et al 2018). In brief, a car producer will obtain a negative credit by pro-

ducing (or importing) conventional gasoline/diesel vehicles (CGV) and a positive credit by 
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producing (or importing) a NEV. The dual-credit policy (MIIT 2017) sets a standard value for 

car producers. Standard Value=CGV * NEVs proportion. This proportion is regulated in pol-

icy that 8%, 10%, 12% in 2018, 2019 and 2020 respectively. For example, if an automaker 

can produce 1,000 CGVs in 2019, its standard value should be 1,000*10%=100.  

Automakers should keep the credits positive, otherwise, they will be fined. The government 

can even stop the production of some high fuel consuming vehicles. The part of NEV credits 

exceeding the standard value can be used to offset the negative credits caused by CGV pro-

ducers. Furthermore, the balance of NEV credits is tradable. Automakers with negative credits 

can purchase NEV credits from automakers who has extra credits. The aims of dual-credits 

policy are obvious: forcing automakers to produce more NEVs to collect credits and develop 

energy technologies. Dual-credits policy transfers the fiscal burden from government to the 

enterprises through the changing of incentive for NEV production from subsidy-driven to 

market-driven, which demonstrates the China’s management model on NEVs has shifted from 

encouragement to enforcement (Li et al 2018).  

However, this policy is not friendly for traditional automakers, who mainly produce CGVs. 

Less than three years passed from the policy first being debated through public opinions to its 

official implementation (Li 2017). The time is insufficient for the transformation of structure 

and required upgrading of technologies for car producing companies. As a result, traditional 

automakers must enhance cooperation with NEV automakers for survival, both domestic and 

foreign companies (Sohu 2017c).  

Dual-credit policy brings challenges not only for automakers, but also environment. Accord-

ing to the credit calculation formula9, NEVs with longer endurance mileage can earn more 

credits, which encourages automakers to produce long-endurance NEVs. But this kind of NEV 

demand more batteries and higher power consumption. At present, the power generation in 

China mainly rely on coal. Higher demand power consumption will result in more carbon 

emission and air pollution. Based on this reason, the dual-credit policy might counter the goals 

of low-carbon development (Sohu 2017b, see more discussion on this below).  

Based on the argument of this chapter, the combination methods of vehicle driving restriction 

and vehicle lottery purchase policy have successfully controlled the number of vehicle own-

erships within six million in 2017. The promotion of NEVs can also reduce the concentration 

of PM2.5. However, the current energy structure in China is still based on coal-fired power 

generation, which means that the NEVs are not driven by clean energy. Moreover, only re-

ducing the vehicle emissions is not enough to achieve the target of PM2.5 concentration in 

Beijing Air Action Plan. Hence, Beijing has taken another strong measure: coal-free policy 

5.2.2 Coal-free policy 

Statistics on China emissions from Deutsche Bank and Greenpeace East Asia have shown that 

in all kind of industries, the coal burning is the main emission source of PM2.5, contributing to 

45%, and the coal-fired power is the largest independent industrial emission source of PM2.5 

in BTH region (Liu et al 2016). Control measures solely adopted in industrial field (e.g. im-

proving emission standard, using clean energy for centralized heating system in urban area) 

fail to achieve significant improvement on winter air quality. In addition to industry emissions, 

the residential coal consumption also significantly contributes to form of PM2.5 as have been 

discussed in Chapter 2.3. In rural areas, where there is usually a lack the environmental con-

cern from the side of policy makers, most residents still use unprocessed bulk coal and low-

                                                                   

 
9 NEV credits=0.8+0.012* ‘pure electric endurance mileage’ (MIIT, 2017) 
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efficiency stoves to carry out cooking and for winter heating without any pollutant control 

measures. Residential coal use not only produce heavy pollution, but also seriously threatens 

the health of residents. Research shows that if the PM2.5 concentration in the BTH region can 

decrease to the national standard (35 μg/m3), around 76, 000 premature death and 34,000 hos-

pitalizations can be avoided (Liu et al 2017; Zhang Zhongzhi et al 2017; Zhang et al 2019). 

For this reason, the coal-free programme, which has the ambition to replace coal in both in-

dustries and residential households, became an important part of energy structure optimization 

in the Beijing Air Action Plan. In brief, the coal-free programme mainly included 1) reducing 

coal consumption; 2) strengthening clean energy supply; 3) promoting clean energy using in 

producing enterprises; 4) wiping out coal consumption in urban six districts and reducing coal 

consumption in suburb of Beijing; 5) improving energy efficiency.  

A target was specified that by 2017 the total coal consumption in Beijing should be reduced 

by 13 million compared with 2012. In the coal-free programme, Beijing planned to accelerate 

the construction of external dispatch based and diversified power support system. The propor-

tion of external dispatch power10 should reach 70% by 2017. Beijing would facilitate the con-

struction of natural gas-fired power plant and close four major coal-fired plants (Guo Hua, 

Gao Jing, Jing Neng and Hua Neng) before the end of 2016. Meanwhile, natural gas supply 

strives to reach 24 billion cubic meters.  

The coal-free programme covered a wide range of companies and residential, urban and rural 

areas. Coal-fired facilities in large-scale enterprises, factories and service industry in six urban 

districts, as well as suburb new cities, should be replaced by clean energy facilities. Clean 

energy should replace coal gradually in the centralized heating system. Beijing would estab-

lish LNC (liquefied natural gas) delivery service system and promoted clean energy heating 

methods, such as electric heat pumps and solar energy to reduce coal fired heating. 

Furthermore, Beijing issued a ‘Three-year plan on defending the blue sky in Beijing’ in Sep-

tember 2018 as the continuation of Beijing Air Action Plan, which emphasized the coal-free 

should be achieved in the plain area of Beijing before end of 2018. The coal-free programme, 

officially called ‘coal-to-clean energy’, is formulated with the ambition of replacing coal with 

any clean energy. China National Development and Reform Commission (NDRC) defines 

‘clean energy’ in the coal-free programme to include natural gas, electricity, geothermal, bio-

mass, solar, industrial waste heat, and coal-based clean energy (e.g. SNG: synthetic natural 

gas) and also nuclear energy (NDRC 2017). However, due to the condition of clean energy 

supply nationally, the status of infrastructure and income level of rural residents, the imple-

mentation process of coal-free was mainly divided into coal-to-gas and coal-to-electricity. In 

terms of results, the coal-free programme has been successful. The annual average PM2.5 con-

centration value of Beijing was 58 μg/m3 in 2017, which means that Beijing has achieved the 

target that annual average PM2.5 concentration should below 60 μg/m3, setting in the Beijing 

Clean Air Plan (BMEP 2018c).  

In aspect of energy supply, the last coal-fired power plant in Beijing, Hua Neng Beijing Plant, 

was shut down on March 18, 2017. In the same year, four major gas-fired power stations were 

put into operation. It was the first time that Beijing realized a coal-free heating supply, which 

could reduce 9.2 million tons of coal consumption per year. Beijing has become the first city 

where all the power is generated by clean energy. 70% of the electricity will be dispatched 

                                                                   

 
10 External dispatch power: power is not generated in Beijing, but dispatched from other provinces such as 
Hebei, Inner Mongolia. 
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from provinces surrounding Beijing, such as Hebei and Tianjin. The rests of electricity will 

be mostly generated by natural gas. (Ifeng 2013; Guanchazhe 2017; Xinhua net 2017a)  

When it comes to residential areas the coal-free programme has decreased use of coal on a 

large scale. Electricity is the most widely used alternative energy source, which not only can 

improve outdoor and indoor air quality, but also bring huge health benefits to rural households 

(Zhang et al 2019). The programme coal-to-electricity in Beijing can be traced back to 2003, 

which started in core of the city and gradually expanded. When the Olympics approached, 

combined with air pollution mitigation for target of the Green Olympics, coal-to-electricity 

then became an important part of the improvement of the urban environmental system. Several 

coal-free projects have been officially launched since the release of Beijing Clean Air Plan 

(Liu 2018). As of November 2016, 227,000 households in 663 villages in Beijing have com-

pleted the coal-free transformation, of which 29,000 households shifted from coal-to-gas and 

198, 000 households from coal-to-electricity (Sohu 2017d). By the end of October 2018, 1.1 

million households in 2963 villages in Beijing had completed the coal-free transformation, 

and Beijing had taken the lead in achieving the coal-free programme in China (He 2018).  

As an important part of China’s energy saving, emission reduction and energy structure trans-

formation, coal-to-clean energy has received high attention since its very beginning. In the 

implementation process, it has encountered many problems and faced a lot of challenges and 

public debate. In particular, there are two issues which has raised continuous public debates.  

 

Severe shortage of natural gas supply 

Although Beijing finally reached the target of annual average PM2.5 concentration value spec-

ified in the Beijing Clean Air Plan from 2013 (see Chapter 5.2), the annual average PM2.5 

concentration value was still 73 μg/m3 in 2016, only one year away from the target. Decreasing 

air quality from 73 μg/m3 to 60 μg/m3, 18% was not an easy target to achieve within one year. 

Pushed by the critical time limit and the set target for 2017, multiple sectors in central and 

local government in the BTH region jointly issued the ‘Air Pollution Prevention and Control 

Action Plan in BTH and surrounding areas 2017’ (hereinafter called Plan-2017). Plan-2017 

had the ambition to intensify the air pollution management (MEE 2017). This policy involved 

two municipalities (Beijing and Tianjin), and 26 cities in Hebei, Shanxi, Shandong and Henan 

provinces (the so called 2+26 cities). Plan-2017 emphasized the management of unprocessed 

bulk coal and designated Beijing, Tianjing, Langfang and Baoding as four coal forbidden 

zones. Plan-2017 also required to completely remove all the small coal-fired furnaces in the 

coal forbidden zone before the end of October 2017. Meanwhile, all the 2+26 cities should 

complete the coal-to-electricity and coal-to-gas programme over 3 million households. From 

2017, a very large-scale energy transformations in residential households began. 

However, the scale of coal-to-gas and coal-to-electricity was even larger than expected. 

Around 4 million residential households energy transformation had been completed by 2017, 

which exceeded the target number of 3 million in Plan-2017. In the Hebei Province, the final 

total number of coal-to-gas and coal-to-electricity was 2.53 million households, 30% exceed-

ing the original target of 1.8 million. Among them, there were 2.31 million coal-to-gas and 

0.21 million coal-to-electricity households. Although Hebei provinces prepared for providing 

6.5 billion cubic meters of gas, taking into account the prospected increase, the actual gas 

demand for the winter heating 2017 reached up to 8.2 billion cubic meters. The scale of in-

crease between calculated and actual demand related to year-to-year growth of use of gas for 

household consumption of 234% (Caixin 2017). By 2017, Shanxi province had completed 1 

million residential households energy transformations, which also exceeded the target number 

of 0.39 million. (Sina 2017). The surge in coal-to-gas transformation led to a severe shortage 
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of gas supply. Beijing even restarted the Hua Neng coal-fired plant to guarantee the winter 

heating supply as a result.  

The very rapid increase in coal-to-gas household consumption and resulting shortage of gas 

supply was caused by two major factors: First, the environmental management model was 

based on ‘task completion’. China's environmental management approach is top-down and 

government-oriented and the government announces a set target the provincial government 

should achieve. The provincial government in turn specifies targets for municipalities, which 

then specifies further targets for areas in the municipalities. The achievement of the target is 

strongly related to the assessment of what can be called a political will, thus achievements are 

rewarded politically. Therefore, every level of government strives to overfulfill the tasks. For 

example, the China central government assigns the task of 100 households’ coal-to-gas con-

struction to the provincial government. The provincial government will increase the task vol-

ume (e.g. 120 households) and allocate the task to subordinate cities and counties. The task 

will be gradually intensified because each level tries to overfulfill in terms of the set goals and 

for a good performance. If a city government fails to achieve target, or achieves much less 

than other cities, local officials will be blamed  

Second, the financial subsidy policy acts as an encouragement and stimulate increases further 

for coal-to-gas and coal-to-electricity. In general, subsidies can accelerate the rapid develop-

ment of specific goals in a certain period. For example, subsidies have directly promoted the 

development of NEVs. Since subsidies will bring financial burdens to the government, they 

will not always be maintained, or they will be gradually faded out. The maximum completion 

of coal-to-gas construction within the time limit of subsidies policy can save costs for enter-

prises and local governments. Therefore, provincial government boosted relevant construc-

tions in anticipation of a possible reduction of subsidies in the future (Sina 2017). 

As a result of new policies to mitigate emissions and improve air quality, China's natural gas 

consumption increased sharply in 2017. Data from National Development and Reform Com-

mission shows that natural gas consumption in 2017 was 237.3 billion cubic meters, increasing 

by 15.3% compared to 2016, which broke the record of natural gas consumption (NDRC 2018). 

Among this increasing, coal-to-gas consumption accounts for nearly 20 billion of the gas in-

creases (Sohu 2018b). The gas shortage caused by a wide range of coal-free programmes led 

to the soaring increase of gas price. Some residents and institutions were affected by gas sup-

ply limitation. 

 

High cost and inadequate infrastructures 

The large-scale coal-to-new energy programme has brought huge financial burdens to gov-

ernment. First, the financial subsidy is a booster for coal-to-new energy. For example, Beijing 

government provides 50% of the funds for the investment in thermal storage facilities through 

centralized heating projects for civil use, such as geothermal and solar power. These subsidies 

provide 30% of the funds for gas-based and electricity-based centralized heating projects 

(BMEP 2017). Second, the coal-to-gas programme require infrastructural investments in 

terms of pipelines and systems to provide gas. Similarly, the coal-to-electricity programme 

needs construction of substation and transmission equipment. Other green energy programmes 

such as coal-to-solar and wind power needs equipment such as solar panel and wind turbine 

and systems to transport and store energy. The investment amount is very huge for rural areas 

with poor infrastructure. 

As a result of the transition the heating costs for residents has sharply risen. A villager in 

Xingtai city, Hebei Province told a journalist that the average cost for gas heating was 40 

RMB per day. He spent nearly 5,000 RMB for the whole heating period (4 months), which 
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was 2,500 RMB higher than what he had previously paid for coal-fired heating (Sohu 2017d). 

Additionally, some interviewed villagers stressed that improving the heating of the house 

would be more economical and effective than solely switching from coal to gas. In addition 

to the increase in heating costs, households in rural area, especially very remoted places, 

doubted the safety and stability of natural gas. Their long-term habits of using coal for heating 

made them reluctant to change the way of heating. The rising cost of heating, the shortage of 

natural gas supply, and the unwillingness to change heating habits have caused people to com-

plain more about the coal-to-gas programme. 

 

Whether large-scale use of natural gas can improve air quality？ 

With the rapid spreading of coal-to-gas project in North China and the growing shortage of 

natural gas, public attention has begun to focus on natural gas itself: the questions whether 

natural gas can really improve air quality has become a controversial point in public debate.  

First, natural gas is believed to be cleaner than coal because its greenhouse gas emission (GHG) 

from direct combustion is much lower than coal. However, the natural gas will also cause 

significant GHG emissions if we calculate the GHG of the life-cycle air emission of gas. The 

life-cycle air emission of natural gas should include the gas leakage at mining and the con-

sumption in compressor stations of the pipeline. In this case, during the conversion to elec-

tricity production, the carbon dioxide emission in a gas-fired power unit is comparable to coal-

fired unit (Stanek and Białecki 2014). Considering the cross-regional transmission of natural 

gas, the GHG of gas should be calculated as the cumulative emission in the whole process 

instead of solely local emission. Looking at the cumulative emissions of natural gas this en-

ergy source is high in GHG emissions. 

During the entire coal-to-gas programme process a coal-based synthetic natural gas (SNG) 

has been launched heavily as a ‘clean’ energy source of great potential. As a substitute for 

direct coal consumption, SNG is marketed as low in dust emissions. A developed industry and 

mature technology make it possible for SNG to become an alternative way for China to miti-

gate air pollution and to optimize energy structure and get the favour of policymakers and 

investors (Li et al 2016; Liu et al 2016). Hence, in ‘Implementation Guidelines for Regional 

Presentation and Control of Air pollution’ (State Council 2010), SNG was listed as one of the 

important development targets. However, SNG does not really reduce energy consumption 

based on coal because it is the product of gasification from coal. The inclusion of SNG in the 

coal-to-gas programme just changes the position and role of coal in the energy supply chain: 

from primary energy consumption (coal to electricity) to secondary energy consumption (coal-

gas-electricity) (Liu et al 2016). Moreover, the lifecycle GHG emissions of SNG are even 

higher than for pulverized coal fired power, and much higher than conventional natural gas 

(Yang & Jackson 2013). It is worth noting that the resulting carbon emissions from natural 

gas will impact on global climate change (Jaramillo et al 2007). Additionally, the production 

of SNG demand huge amount of water. Considering that most of the SNG plants are placed 

in Xinjiang and Inner Mongolia province, where is already very short of water, the large-scale 

development of SNG plants will worsen the water stress and aggravate environment (Yang & 

Jackson 2013). As mentioned above, 70% of power in Beijing is produced in provinces sur-

rounding Beijing. It is a change that coal-fired in local moves to gas-fired in other places, 

which means that coal-to-gas can improve air quality in Beijing but cannot promote the overall 

reduction of GHG emissions in North China. 

Although the process is full of challenges and controversy, the Chinese government has no 

plans to give up the coal-free programme. In the latest document ‘Winter cleaning and heating 

plan for the northern region (2017-2021)’ issued by NDRC, it is specified that by 2019, the 
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clean heating rate in the northern region will reach 50% and this proportion should increase 

to 70% in 2021. On the positive side, the implementation of the new policy has enabled a few 

important lessons. The number of coal-to-gas projects implemented should be based on gas 

source and planning for provisioning of gas. LNG, SNG and Compressed Natural Gas (CNG) 

should be comprehensively utilized (NDRC 2017). 

 

Where is wind power and solar power? 

Here comes a question: where is wind and solar power generation in coal-free programme? 

Although China's installed capacity of new energy generation (mainly in wind power and solar 

power) has increased rapidly in the past decade, new energy generation resulting from these 

types of energy sources only accounts for 6.5% of total power generation as of 2017 (CEC 

2018). Renewable energy types still cannot be used as the main source for generation and 

heating in current stage of China. China has large spatial disparities between resources and 

between regions (Kahrl et al 2011). For example, coal resources are concentrated in north and 

hydropower in the central and south. Wind power plants is mainly located in north and north-

west, such as Xinjiang province and Inner Mongolia because of the good wind resource in 

these places. In the case of coal-free programme in Beijing and surrounding area, wind power 

could potentially have been heavily utilized, however, China is facing serious curtailment 

problems with wind energy. 

Wind curtailment here refers to the abandonment of wind generation and the shutdown of 

wind turbines due to the problems of safety, technology and grid access management Luo et 

al 2016). One of the major reasons is that China’s electricity consumption structure is domi-

nated by thermal power generation. Although the proportion of thermal power generation is 

declining year by year, the latest data indicated that the thermal power generation still accounts 

for 62.2%, of all kind of power generation in 2017 and coal-based power dominated. This 

situation is closely related to China's electricity consumption structure as a whole. China's 

industrial electricity consumption is extremely high and as I mentioned in Chapter 2 the Hebei 

province and Tianjin, where the coal free programme is mainly carried out, are heavily indus-

trialized. In 2017, the industrial electricity consumption accounted for 69.4% of China’s elec-

tricity consumption (CEC 2018). As the result of high share of industrial load, China’s elec-

tricity system requires stable, high load power generation rather than peaking generation. 

Compared with wind power, the turn on and turn off boiler in thermal power are controllable, 

which leads to the heavy reliance on coal-fired generation. In most countries, coal-fired gen-

eration is used as the baseload resource, which means that coal-fired generation plays a role 

to stabilized grid system (Kahrl et al 2011). In this circumstance, wind power cannot provide 

stable power output due to its technology and reliance on nature condition. For example, in 

the 193 wind farms disconnection accidents were reported from January to August 2011 

(Wang 2014 in Luo et al 2016). Additionally, the uncertainty of wind resources leads to fluc-

tuations in wind power output and poor predictability of power generation. This characteristic 

of wind power requires grid reserve capacity to meet wind power grid connection. This is also 

referred to as ‘peaking adjustment service’. In the case of fixed grid capacity, the peaking 

adjustment service is mainly achieved by reducing the output of other power supplies. How-

ever, in the northern China winter, most of the heating supply is guaranteed by thermal power 

generation as discussed above. The grid can therefore provide very few capacities for peaking 

adjustment services. In this condition, wind power output is usually restricted to guarantee 

grid system safety. 

Another reason for the limitation of wind energy is the inconsistency between wind power 

development and the grid construction. As the wind power capacity grows so fast, it creates a 

mismatch with grid transmission capacity. The construction period of a wind farm is usually 
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short while the grid access system is complicated in project approval and project construction. 

Briefly, the grid access construction and wind power construction cannot keep synchronous, 

which leads the insufficient grid access for wind power (Kahrl et al 2011; Luo et al 2016). 

In addition to the above-mentioned reasons, other factors include power consumption of long-

distance transmission and high electricity retail price of wind power also restrict the role of 

wind in generation ((Luo et al 2016). It is worth noting that solar power also has faced similar 

limiting problems. Despite the constant optimization of the grid structure, a considerable por-

tion of the power generated by wind and solar is abandoned due to the inability to access the 

grid. The ratio of abandoned wind/solar power to total wind/solar power output is called ‘aban-

donment rate of wind/solar power’. The abandonment rate of wind power and solar power was 

12% and 6% respectively in 2017 (CEC 2018). In summary, wind power and solar power 

cannot play a meaningful role in the coal free project under the current conditions of China's 

power grid structure. 

. 

5.2.3 Bike-sharing promotion 

One of the biggest changes around the Chinese in recent years when it comes to transport are 

the rapid development of the bike-sharing system. The bike-sharing system have had profound 

effects on increasing transit use, improving public health, decreasing air and noise pollution 

(Demaio 2009; Fishman 2015). Here, I will mainly focus on the impact of bike-sharing system 

on air quality improving, emissions reduction and sustainable development in Beijing. 

In the Beijing Air Plan, the development of the bike-sharing service is encouraged by govern-

ment. Most of the shared bikes are based on manpower driving. They are welcomed around 

the world because of the sustainable features, such as zero emissions, health lifestyle and en-

ergy saving. The bike-sharing system is a service that makes bikes available for shared use, 

with a purpose to provide clean and sustainable option for people’s daily transportation. The 

first bike-sharing service emerged in Amsterdam 1965 but ended up with bikes bring stolen 

and damaged (Demaio 2009; Marshall 2018). The first bike-sharing service in Beijing began 

in 2005 and was run by private rent companies. The bike-sharing service resulted in the first 

boom of usage during the Beijing Olympics (Liu et al 2012; Tang et al 2011 in Campbell et 

al 2016). At that time, the bike-sharing system not only met the theme of Green Olympics but 

also provided people an alternative way for daily trips when the odd-and-even driving re-

striction policy was implemented. More than four million people switched from private vehi-

cles to public transportation during the two-month odd-and-even driving restriction, and the 

bike-sharing system also placed an effective role in facilitating transport (Liu et al 2012)). 

However, there was little cooperation between different bike rent companies at that time. Us-

ers who rented a bike from one company had to return it to the specific station owned by the 

same company. The actual average spacing distance between bike stations owned by the same 

company were more than 800 meters, were the recommended distance is 300 to 400 meters. 

This situation of sparsely placed stations increased time consumption and users’ costs of rental 

fee (Liu et al 2012)). Similar with the case in Amsterdam, bike-sharing service in Beijing 

therefore quickly faded away after Olympics due to poor user experience, the unreasonable 

distribution of bike stations and poor bike maintenance (Liu et al 2012)). 

The real prosperity of bike-sharing system in Beijing began only in 2015 and was boosted in 

the next two years. In the beginning, various bike-sharing companies also provided discount 

to attract customers, which made the riding cost very low. Named as IT-based shared bike, 

the rapid development of the new generation of shared bikes benefits from GPS technology 

and mobile payments. The application of electronic lock and the fact that the bike does not 
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require the docking station (e.g. in China it is referred to as ‘dockless’) has been influential in 

its success. Bikes can be picked and parked in any defined district, such as a small area in 

front of shopping mall or along the sidewalk. For example, user can use GPS in mobile APP 

to track an available bike nearby. The user will receive a dynamic password to release the bike 

if his account has enough balance. The fee will be charged by riding duration or distance. The 

IT-based bike-sharing service provides users with maximum convenience and eliminates the 

users’ worries about bike maintenance and bike theft.  

However, the development of bike-sharing service in China does not proceed in a sustainable 

way and its effect on air quality improving is overstated. The effect of shared bike on air 

quality improvement is mainly achieved by reducing private vehicle using and easing traffic 

congestion. In terms of reducing private vehicle using, bike-sharing service performs well, 

and the proportion of bike trips has increased. In the Beijing urban area, the proportion of bike 

trip accounted 10.3% in all traffic trip in 2016 and this number went up to 11.9% in 2017 

Beijing Transport Institute 2018). However, the increase was still lower than the expectation. 

Beijing Traffic Committee set a goal in 2015 that the proportion of bike trip reach 18% in 

2020 (Xinhua net 2015). This target might be difficult to achieve in the current situation. Re-

search shows that the bike-sharing system has had little impact on current motorization rates 

in Beijing because the using of shared bike is heavily limited by distance, weather, air quality 

and individual travel habits (Campbell et al 2016). The private vehicle user who need long 

distance drive will not switch to shared bike and an individual will prefer to take bus or metro 

rather than bike in haze and rainy weather. 

In terms of easing traffic congestion, bike-sharing even plays a counter-productive role. Due 

to the dockless features, the parking of shared bike is difficult to regulate. Although there are 

many defined parking spots in the urban area, with the rapid increase in the number of shared 

bikes parking spaces are far from enough. As a result, the parking of many shared bikes 

squeezes the sidewalks and even the motorway, which causes traffic problems. In addition to 

the disadvantages in functions, the operation process of bike-sharing system has been criti-

cized as a ‘fake environmental protection’. Bike-sharing service in China is different from the 

typical sharing economy model such as Airbnb and Uber, which use an existing house and car 

and share them to achieve resource conservation. Shared bike companies purchase a large 

number of new bikes and deliver them into market. The development of shared bike from 

2016 to 2017 somewhat resembles what I would call a ‘barbaric growth’. Many companies 

rushed into the bike-sharing market and immoderately put new bikes into road to gain the 

market share. The number of shared bikes in Beijing increased from 0.7 million in April 2017 

to 2.35 million in September 2017. This number largely exceeded the maximum capacity of 

bikes imposed by Beijing Transportation Commission, set at 1.9 million (Xinhua net 2017b). 

The barbaric growth of shared bikes makes bike-sharing system lose its sustainability. In the 

process of shared bike production, it is often overlooked that the carbon emissions generated 

by the life cycle of shared bike are 6.8 times higher than common bikes due to extra equipment 

installation, including electronic lock, aluminium alloys body and GPS devices (Ding et al 

2018). Mass production even can increase the GHG emissions. Furthermore, individuals tend 

to be less protective of shared bikes than then as personally owned bikes, resulting in the life 

of shared bikes being shorter than that of common bikes. Due to the short life cycle of shared 

bikes, bicycle companies need to deliver new bicycles to the market more frequently, but they 

ignore the recycling of discarded bicycles, resulting in more waste. The Guardian (2018) re-

ported the enormous scale of bike waste and called it as bicycle graveyards. 
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Facing the fast-growing shared bikes, Beijing Commission of Transport issued The Guidance 

on shared bike development in Beijing to regulate the bike-sharing market. Although this pol-

icy stops putting new shared bikes into market and reduces the number of shared bikes to 

below 1.9 million, it still demonstrates the government’s supports for bike-sharing. This policy 

will not only guide the development of shared bike system, but also provide practical supports, 

including the construction of bike lanes and parking spaces (BMCT 2017). Many shared bike 

companies went bankrupt after the chaotic expansion in the market. The attitude of investors 

and public to the shared bike is also now more moderate calm (Pham 2018). In the current 

situation in Beijing, the contribution of bike-sharing to haze mitigation and air quality improv-

ing is much less effective than policies of vehicle restriction and coal-to-clean energy. But 

bike-sharing is sustainable over the long-term perspective. More importantly, the concept of 

low carbon lifestyle conveyed by the shared bike is significant. The concept of ‘share’ is also 

expanding from shared bike to other areas. For example, the shared car service named Car2go 

has entered in Chongqing, a southwest city in China (Tan 2016). It is also possible to see more 

features of sharing and sustainable common use emerging in the daily life. 

  

5.3 ‘APEC blue’ and deep thinking 

The air quality has not significantly improved since Beijing Air Action Plan implemented. 

However, a new word called APEC blue a word that spread with a viral success in 2014. The 

21st Asia-Pacific Economic Cooperation Summit (APEC) was held on November the 10th and 

11th in Beijing. Relevant control actions were undertaken one week before the summit on the 

morning on the 8th of November. As a result, the PM2.5 average concentration in Beijing down-

town decreased by 37 μg/ m³ and kept on 43 μg/ m³ during the whole summit. BMEP made a 

comparison that if no control action was undertaken, the PM2.5 concentrate would increase by 

61.6%, reaching 69.5 μg/ m³. Among them, Beijing local actions contributed 19.8 μg/ m³ in 

PM2.5 concentration reduction and regional actions (cities and provinces surrounding Beijing) 

contributed 6.8 μg/ m³ in reduction (BMEP 2014). As a result, of these efforts the sky in 

Beijing presented as clear and amazingly blue. People called this long-lost weather condition 

as the APEC blue. This word rapidly spread through social media and first appeared in the 

People’s Daily on November the 7th (an official media outlet). The good air quality during the 

summit and actions adopted by government are called as APEC blue phenomenon (Zhang, 

2016). However, like the policy actions before the Olympic Games, the strong control actions 

implemented for APEC achieved visible results in a very short time. The air pollution quickly 

rebounded after the APEC summit. 

5.3.1 Specific actions for APEC summit 

Before discussing the social problems reflected behind the APEC blue, it is necessary to un-

derstand the specific actions. The key measures included: 1) odd-and-even driving restriction 

for vehicles; 2) control actions for 141 high emissions industries and factories; 3) stopping all 

construction work relating to dust producing. 

The odd-and-even Odd-even driving restriction policy for Beijing private cars implemented 

on Nov.3rd. 70% government cars stopped to use and vehicles (including truck and intercity 

bus) from outside Beijing are limited to enter. The contribution rate for PM2.5 reduction of this 

policy was 39.5%. Among 141 controlled high emissions industries and factories, 9 were tem-

porarily closed and 72 were limited in production. The emissions reduction in SO2, NOX, PM10, 

PM2.5 were significant. Meanwhile, Beijing public institutions (security, central state organs 
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and city operation maintenance department exclusive), schools and universities left in lieu 6 

days from Nov.7th to 12th, which reduced 10% permanent resident population of Beijing and 

cut 20% city traffic flow, called as ‘APEC holiday’. (BMEP 2014) 

In addition to Beijing local actions, cities and provinces surrounding Beijing also undertook 

various measures to support air quality improving in Beijing. 24 enterprises in Shanxi prov-

ince, including coking, power and cement plants closed. 881 construction sites in Hebei prov-

ince stopped on Oct. 31st. Another 1564 construction sites should be closed if heavy polluted 

weather happened. Hebei province started the highest emission reducing measures to guaran-

tee Beijing air quality. Residents within a five km radius of Yanxi Lake, one of the APEC 

conference places, were forced to use natural gas instead of coal for cooking and heating in 

order to prevent smoke from kitchen chimneys. Ten cities, such as Tianjin, Shijiazhuang and 

Tangshan in Hebei province also implemented odd-even driving restriction on Nov 4th. (Zhang 

2016) Meanwhile, during the APEC, buses were free in Shijiazhuang and Tangshan cities 

5.3.2 Reflection behind APEC blue 

Although China’s official media highly appreciated the air quality during the APEC summit 

(see Li 2014), the actions for APEC blue have damaged the interests of individuals and facto-

ries. Not everyone was happy with APEC blue phenomenon. People enjoyed fresh air but 

doubted the rationality of government’s approach. The impact of control action on individual’s 

daily life was much larger than what was shown on official media. The traffic restriction on 

trucks also blocked the food deliveries, including of milk supplies to home. The APEC holiday 

were not free. Officials and students/teachers had to compensate for the holiday in the con-

secutive weekends after APEC (Tatlow 2014).  

APEC blue also brought negative effects on enterprises and factories in the surrounding region. 

Considering the mandatory shutting down during APEC, factories had to reschedule the pro-

duction plan. Factories increased their workload before the APEC summit to ensure that their 

production plans were not affected. Therefore, a surge in production rates happened before 

APEC, which worsened the air quality in October, prior to the APEC (Tatlow 2014). There 

was also no compensation for factory owners, and employees, who had to stop work during 

the restriction period. There was also no compensation to the taxi and bus drivers who were 

not allowed on road (Zhang 2016). The short staying of APEC Blue has made people consider 

about whether it was necessary to carry out such strong control measures. In fact, some issues 

behind the APEC blue phenomenon should not be ignored. Below I will discuss these concerns 

in detail. 

 

APEC blue reflected the characteristics in China governance system. 

China's environmental management approach has strong characteristics of top-down and cen-

tralized. Judith Shapiro argues these characteristics in her book China's Environmental Chal-

lenge as below: 

 “China remains a top-down, centralized, authoritarian state…. 

Civil initiatives remain sharply curtailed… the administrative 

and legal systems that might help China to enforce its many ex-

cellent environmental laws remain weak. Well-intentioned en-

vironmental initiatives are often implemented in heavy-handed 

fashion, with negative implications for social justice.” (Shapiro 

2016: 57).  
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The top-down system brings many benefits to China in its rapid development. It guarantees 

the quick and effective implementation of policies. However, the disadvantages of this system 

are of concern. Zhang (2016) criticizes the strong control actions adopted in APEC from a 

legal perspective. Zhang reviews policy actions taken before the Olympics and APEC, and 

also the so called ‘Military Parade Blue’11 in August 2015. In Zhang’s argument the nature 

behind ‘blue’ and good air quality is that government use coercive measures to present a good 

national image to world. However, such coercive measures have prejudiced individual rights. 

The restrictive measures were essentially a state action that used state administrative power to 

take unconventional measures to achieve a certain target in a certain period. In APEC case, 

target refers to good air quality and certain period refers to during to meeting. It would limit 

the legal rights and freedom of citizens, legal persons, social organizations, institutions and 

other social subjects to a certain extent. Combined with the centralized governance system of 

China, this action could effectively accomplish a particular goal (Zhang 2016). The odd-and-

even policy, school closures and factories shutting down undermined the right of using prop-

erty, the right of education and the right of enterprises' autonomy. The lack of legitimacy in 

the use of power during the APEC was also contrary to the principle of ‘governing the country 

according to law’. Some measures can be seen as exceptional measures that would normally 

be used in state emergency conditions. New York Times in fact titled the APCE blue campaign 

as the ‘APEC war’ when reporting Beijing’s special actions for air quality improving (Tatlow 

2014). 

The Communist Party of China (CPC) have emphasised that the ‘Rule of Law’ should be 

insisted upon as a fundamental principle in running the country since 18th National Congress 

of CPC in 2012. The principle of ‘Rule of Law’ should be put into practice of governance and 

social management. CPC was required to promote law-based governance. This means that 

Chinese leading officials should be guided by law in both thinking and action. The first time 

that the concept of ‘state governance’ appeared in the CPC documents was in 2012. Compared 

with state management, state governance emphasised the management mode of interaction 

between top and down instead of top to down. This was an indication that governance from 

CPC’s perspective should shift from management to service, from power to non-power (China 

Daily 2012; Zhang 2016). 

However, as argued by Zhang (2016) the ‘rule of law’ got lost in APEC blue campaign. In 

fact, APEC blue reflected two extreme action models of Chinese officials: 1) they were dere-

liction of duty in normal; 2) they were very efficient and effective in special events due to 

pressure of the superior or centre government. In normal times, the handling of a pollution 

incident may be slow. The shift between two extreme models of governance made the effect 

of environmental management difficult to maintain (Zhang 2016). 

Aside from the problems of central governance and lack of adherence to rule of law the air 

quality quickly deteriorated after APEC. The PM2.5 concentration became higher than before 

after the ending of traffic restriction, the re-start of factories production and the coming of the 

heating season. In my understanding, the most significant behind APEC blue was to make 

both leading officials and common people consider how to transfer emergency measures to 

sustainable governance.  

 

                                                                   

 
11 PM2.5 concentration falls to lowest levels (19.5 μg/ m³) in at least three years before China's mega-
military parade commemorating the 70th anniversary of victory in World War II 
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The APEC blue campaign reflected the disadvantages in the relationship between gov-

ernment mobilization and the public participation in environmental protection.  

In APEC blue campaign, the public actively or passively respond to environmental measures 

taken by the government, which is called ‘government-mobilized public participation’. ‘Gov-

ernment － mobilized public participation’ refers to the model that the public respond to the 

government's call and participates in environmental protection activities (Mei 2015), which 

has become an important model for the public to participate in environment management and 

social construction.  

This model has the characteristics as following: 1) It is directly organized by government with 

high efficiency and quick effect. 2) The mobilizer is government (both centre and local gov-

ernment) and the numerous participants includes individuals, government stakeholders, public 

institutions, enterprises, social communities and other organizations. 3) the mobilizer holds 

the dominant position, which occupies huge administrative, judicial, economic and social re-

sources. Participants in a specific area (e.g. BTH region in APEC summit) response to the 

government call to participate in related activities. 4) The purpose is clear that is to achieve 

an environmental public interest of a certain area in a certain period. 5) Mobilizer has com-

prehensive work division and deliberate plan. They focus on efficiency once administrative 

actions decided. On the contrary, participants lack the opportunities and individual rights to 

express opinions and defences. (Mei 2015) 

This mode has great advantage in execution and effect. It not only embodies the institutional 

advantages of a socialist system that enables the mobilisation of necessary resources for big 

undertakings, but also is embedded in a form of patriotism and in traditional virtues that col-

lective interests take precedence over personal interests. People, especially enterprises in the 

BTH region made great contributions and sacrifices for APEC blue. The public contribution 

has also been officially recognized. In the ‘APEC air quality and control actions effect assess-

ment report issued by Beijing Municipal Environmental Protection Bureau, public participa-

tion and the adoption of green lifestyle are listed as one of the important contributions to im-

prove Beijing air quality (BMEP 2014). 

However, as mentioned above, the measures taken in APEC summit fundamentally lack legit-

imacy in many ways. In the Chinese system, the relationship between the official and the civil 

has never been a consultative relationship of equal dialogue (Mei 2015). The public have few 

opportunities to question and reject administrative actions. Although this situation is changing 

due to the legalization process, it is still very slow.  

From the public’s point of view, first, measures taken for APEC lacked information disclosure. 

Few public opinions were collected before implementation of various restriction actions. 

There was also a lack of public assessment and discussion afterwards. Second, because of the 

leading position of government, the public will be pressed by the government authority to 

ignore, even give up their legitimate rights, which provide opportunities for officials to abuse 

their power. Third, administrative law enforcement should follow the principle of proportion-

ality, also called ‘principle of minimum damage’. It means that, when achieving an adminis-

trative goal that may have adverse effect on rights and interests of relative person, administra-

tive subject should limit this adverse effect to the smallest range, keep the goal and adverse 

effect in a moderate proportion, in order to achieve the requirements of fairness and justice 

(Zhao 2018). In brief, the administrative goals should not be achieved at a very high cost. 

However, measures in APEC violated this principle. Various mandatory control actions 

brought huge loss to enterprises. During the APEC summit, the total output value of enter-

prises decreased by 12.42 billion yuan in only Shijiazhuang city due to the restriction policy 
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(Mei 2015). The APEC blue campaign therefore reflected the missing or insufficient of pro-

cedure principle when China government implements some unconventional measures. 
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6. Living in haze  

6.1 Interview 

The purposes of the policies examine in the previous chapters are to promote the sustainable 

development and response people’s demand for good environment and health. The mitigation 

of haze is a constant battle. Various researches have demonstrated that the impact of haze on 

people is multifaceted, long-term, and imperceptible. The concerning on health risk brought 

by haze will lower people’s happiness and disrupt the trip plan (Zhu 2018; Zheng et al 2019). 

On one hand, in haze weather, people prefer to stay indoors to avoid long-term exposure to 

haze. On the other hand, heavy haze can cause highway closure and flight cancellation, result-

ing in travelling disruption. 

For this thesis I wanted to include a section on how people in Beijing think about haze and 

how haze affects their lives. To contemplate these questions, I visited Beijing in the last week 

of December 2018, a normally smoggy season and carried out interviews of a few residents in 

semi-structured format. Compared with structured interview which fix the questions, semi-

structured allows for new ideas to be brought up beyond the question scope. It is a better use 

of the knowledge-producing potentials of dialogues because interviewees can express what 

they deem important (Brinkmann 2014: 286). Following questions will be included but not 

limited in interview: 1) When did you start to realize the haze? 2) How do you cope with haze? 

3) What changes have occurred in recent years related to smog? 4) What do you think of 

Beijing's measures to control haze? 5) Will you take the initiative to change your lifestyle to 

mitigate haze, such as riding shared bike?  

During my visit and before and after, I collected some personal feedback on haze. Most of the 

interviews were conducted face-to-face and the rests were done through internet. A study that 

would actually attempt to represent more general sentiments across age, social status, gender 

roles and personalities would require a very large-scale survey that has not been possible here. 

Instead I will quote the individual experiences of haze from the perspectives of the selected 

interviewees. Some of the interviewees are locals in Beijing, but also migrant workers from 

other provinces and tourists. Additionally, I add an interview from the documentary film 

named Le Masque Et La Brume, to show a totally different attitude towards haze than what 

has come up in my interviews. Obviously, the responses of the interviewees are reflecting 

their personal feelings and sentiments about the haze, but their narratives also reflect the im-

pacts of haze on personal life from different angles and the changes people make in response 

to haze. To fully present people's cognitive process of haze, I will present the interviews in 

the form of storytelling instead of mechanical question and answer. 

The first interviewee was Mr. Zhao, a native who grew up in Beijing, who has now retired. I 

met him at the electronics store while he was buying an air purifier12. Because the birth of his 

grandson, he needed to buy another air purifier to place in the grandson's room. I first asked 

him how long he has been aware of the smog: 

                                                                   

 
12 Mr. Zhao is a random interviewee. When he was asked if he agreed to the interview, he accepted. 
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Mr. Zhao: I cannot remember when the smog started, probably 
after the Olympics? I had the habit of running in the morning, 
but my son prevented me one day and prepared many masks in 
home. He told me not to go out in the hazy weather. The haze 
was very harmful to the lungs. News on TV also frequently re-
ported haze.  It was as if suddenly, everyone around me began 
to talk about haze. Of course, I followed these suggestions. 
Health is the most important, especially at my age.  

We also talked about haze control measures in Beijing. Zhao said the air quality was accepta-

ble this year, much better than that of last year. He hoped that Beijing could continue the 

control measures and made the air quality as good as it was 20 years ago. In the interview, I 

found that Mr. Zhao was very aware of the health hazards of PM2.5 and he also referred to this 

when I also asked him why he was now buying an air purifier. 

Mr. Zhao: The purifier is really very useful. I didn't believe it 
before. My son bought me the first one three years ago. At that 
time, the haze in Beijing was serious. When the purifier was just 
turned on at home, the detected value was extremely high. You 
know, the higher the value, the more PM2.5 in the house. After 
running for a while, I really felt the air in the house was getting 
better. The new air purifier can purify the formaldehyde, I hope 
so.  

 

The surge in sales of air purifiers has indicated that many people have more understanding of 

indoor air pollution than before. From 2013 to 2018, the number of air purifiers in China has 

increased from 3.1 million to an estimated 7.5 million according to Euromonitor (Stokel-

Walker 2018). Obviously, media will influence the public's perception of pollution. Frequent 

reports from the media have promoted people's understanding of haze. The more the media 

reports air pollution, the more information about its effects the public receives. In media re-

ports or publicities, the hazards of haze will be amplified usually, which makes people pay 

more attention to air pollution (Hong and Wang 2018). However, this goes both ways, for 

example, air purifier manufacturers might exaggerate the dangers of haze in order to sell more 

products. 

Connecting to Zhao’s story about how talk about the dangers of haze flared during the Olym-

pics, in fact and as has been discussed in previous chapters, the haze of Beijing and related 

problems has been present earlier than most people in Beijing now recognised. According to 

the BMEP data, the average annual PM2.5 of Beijing was 100-110 μg/m3 in 2000 (People 2012), 

which was higher than the 90 μg/m3 in 2013. But, in the perception of the people I have inter-

viewed the problem of pollution started to become noticed from 2013. This might be con-

nected to the fact that in 2013, the MEE introduced PM2.5 into air quality testing indicators 

that was also publicised as discussed in Chapter 4. More and more cities began to announce 

PM2.5 data and AQI to the public, making people feel more urgency perhaps in the problems 

of pollution. Another interviewee who also became aware of haze from the media is Ms. Pan. 

Ms. Pan is a 30 years old project manager in a big foreign company. She graduated from the 

same university with me. I contacted her in advance through alumni network and visited her 

in Beijing. She is the interviewee who gave me the most comprehensive feedback among the 

people I interviewed. Living in Beijing’s Fourth Circle district, she has been in Beijing six 

years since she actively applied to transfer from Chengdu Branch to the Beijing headquarter 

in 2013. Like many young people who are eager for opportunities, her main purpose in coming 

to Beijing is to achieve a better self-development. Compared with the branch office in 
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Chengdu, Beijing, as the capital, undoubtedly has better resources and greater space for de-

velopment. When discussing the effects of mitigation with Ms. Pan is clear that results of haze 

mitigation has come very slow, as also people’s perception of changes of environment (both 

negative and positive): 

Ms. Pan: A lot of knowledge about haze was only known after 

I arrived in Beijing. It is totally different to directly feel the 

haze and watching it on news report. I used to think that the 

weather with low visibility was fog, but now I can clearly 

identify what is fog and what is haze. 

It wasn't until the winter of 2018 that Ms. Pan was surprised that the number of haze days 

became less. When talking about the problem of haze, Ms. Pan told me that this year's air 

quality was much better than before: 

Ms. Pan: In fact, the air in Beijing has improved a lot. The whole 

week is good, blue sky and white clouds, and there is no im-

portant meeting or event during this period. If you were in Bei-

jing a few years ago, this feeling would be more obvious. When 

I arrived in Beijing, it was the most serious period of haze. From 

2013 to 2016, especially in winter, it was difficult to see the blue 

sky. If the air was particularly good for a certain period, the big 

probability was that there were important meetings or interna-

tional events. 

Ms. Pan clearly associates the blue sky with the APEC meeting and the temporary mitigation 

in relation to this. But as she points out the air has now improved. Although the air quality in 

Beijing is improving, I could still feel Ms. Pan's anxiety about the haze and health effects 

during our conversation. She admitted that she was diagnosed with thyroid nodules recently. 

“I have good working schedule, living and diet habits. I guess it (thyroid nodules) has a lot do 

with air pollution” she explained. Additionally, she talked about her colleagues with weak 

respiratory systems or poor immune systems that were particularly susceptible to coughing, 

and even pneumonia in winter.  

Ms. Pan: I try to adapt to living in haze and become more care-

ful about haze after diagnosis. To get up in the morning and see 

the AQI on mobile phone APP have almost become habit. If the 

pollution is very serious, unless it is a mandatory working day, 

I will go out as little as possible, or wear a mask. However, I 

heard that the general mask was not protective from PM2.5. An-

yway, psychological comfort is still needed and now, many 

masks are made fashionable and cute, which can help me to 

keep in a good mood. 

Ms. Pan thus showed me her anxiety about haze, especially related to her health concerns. 

Although there is an obvious improvement in the air quality in Beijing, she still fears that the 

potential risks of haze impact on health could be higher than she expected. Such worries be-

came stronger and stronger after her disease was detected: 

Ms. Pan: Haze is a risk. I mean that many people’s health is fine 

at present, but someone might be diagnosed with a disease, 

which is caused by haze. As you know, China has very high 
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incidence of lung cancer.13 I am worried that when my genera-

tion enters 40 or 50 years old, the lung cancer might breakout. 

In the end of our conversation, Ms. Pan told me she had the plan to leave Beijing in the future 

but that this was rather due to the desperate house prices than the haze problem. She pointed 

out that many other cities in China had a worse air quality than Beijing, but those cities were 

of less concern from the side of media. Indeed, on the day I interviewed Ms. Pan, on December 

26, Beijing’s AQI was 33, which qualified as a ‘good level’ in air quality standard. At the 

same time, Chengdu, Ms. Pan’s hometown, had an AQI of 80. The quality was significantly 

worse than that of Beijing. Meanwhile, the air quality of Shijiazhuang and Tianjin cities sur-

rounding Beijing were also below satisfaction14.  

The third interviewee also looked forward to the future improvement of air quality of Beijing. 

Mr. Zhang, 27 years old, is Beijing native and an amateur marathon runner. I met him in an 

online forum about haze and interviewed him in Beijing. He told me more about how haze 

had affected his daily life and activities. 

Mr. Zhang: I think the impact of haze is subtle over long-term. 

For example, I have been used to paying attention to whether 

haze will affect flight and highways before I travel. My wife 

and I are passionate about the marathon. We will cancel the 

marathon exercise in haze weather. But I remember that, several 

years ago, the marathon was held in a very serious haze day. 

Maybe the haze was not fully understood at that time. 

The marathon event mentioned by Zhang was 34th Beijing International Marathon in 2014. 

Runners wore masks to cope with haze and many of them had to quit from the marathon that 

day. Many voices later criticized the organizer for insisting on keeping the marathon open and 

thereby exposing runners to hazardous weather (BBC 2014). “In that case, I would not partic-

ipate marathon.” Zhang told me even though he would be unhappy and frustrated if his plan 

was cancelled due to the haze, he still put health first. He was adapting to these situations and 

such frustration was no longer as strong as before. He even felt happier now than before if 

good weather came. Zhang praised Beijing’s current information campaigns about haze, 

which could remind public to do something for haze mitigation. 

Mr. Zhang: The information on haze becomes more and more 

transparent. It is very easy to access AQI data and PM2.5 con-

centration. Beijing government call on us to participate in the 

activity of ‘I voluntarily drive one day less per week’. I like this 

and basically agree, even though it is sometimes inconvenient. 

My home is very close to my company and I can walk if I go 

out early. I prefer to use a shared bike. But many shared bike 

companies have closed due to too fast expansion. I really like 

the promotion of that. It is environmental-friendly, very cheap, 

and I can exercise on the way to work. This idea is good, but it 

may require some regulation constraints. But, in the haze 

weather, I will not use bike. 

                                                                   

 
13 Lung cancer ranks first in the incidence of malignant tumours (Xinhua net 2018b).  
14  History data of AQI can be referred in China air quality online monitoring and analysis platform: 
https://www.aqistudy.cn/historydata/weather.php 

https://www.aqistudy.cn/historydata/weather.php
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The ‘I voluntarily drive one day less per week’ is a public campaign initiated by Beijing gov-

ernment starting on June 11th, 2017. As of August 28th, 2018, it has been estimated that this 

campaign has resulted in reducing 23-thousand-ton carbon emissions (BMPG 2018). 

Like many young people, Zhang has shared his feeling about haze on Weibo15. The develop-

ment of social media and its widespread availability have promoted the Chinese to speak out 

about their dissatisfaction on air quality and other issues relating to health (Wang et al 2015). 

However, Zhang was also critical in his opinions on how people area sharing those feelings in 

media:  

Mr. Zhang: When haze comes, people upload pictures and share 

their feeling on Weibo and other social medias, just simple com-

plaints or an entertained attitude to ease the worry about haze. 

It is a little bit scary. I mean the adaption to haze. As the haze 

gradually becomes a part of life, people will complain less and 

less. We should do something significant rather than only com-

plain on internet.  

In the end, Zhang boldly expressed his optimism about Beijing’s future. In Zhang’s opinion, 

Beijing represents the national image of China. China must prove its ability to improve the 

environment of whole country by successfully improving Beijing's air quality. Therefore, 

Zhang believes that government will continue to enforce various measures to tackle haze. In 

addition, as the capital, there are often important conferences and events held in Beijing.  

As has been discussed in previous chapter, in order to guarantee the air quality during the 

conferences and events, Beijing often adopts unconventional measures. These unconventional 

measures will cause problems for some people. Ms. Wang is the management of a small lo-

gistics company. She used to provide logistics proposals for my former company. I visited her 

when I went to Beijing and heard her thoughts:  

Ms. Wang: I can understand the unconventional measures. At 

least, the sky should be very blue in that period. I don't have any 

opinion on whether these measures lack legality. What if it is 

lacking? As a common person, you can only choose to comply. 

These are experts' matters. What if it is lacking? As a common 

person, you can only choose to comply. In general, the more 

important the activity, the stricter the control actions and traffic 

restrictions are very common. I work in an inter-provincial lo-

gistics company. During the event, the trucks entering Beijing 

are often restricted, which may cause us some troubles. We 

must adjust the truck route and delivery time. In fact, we usually 

prepare several alternative plans and we can get notification of 

driving restriction in advance. We have been used to it. How-

ever, some unconventional measures will still cause an increase 

in costs.  

From the dialogue we can see that Ms. Wang and her company have become accustomed to 

the unconventional measures taken by Beijing during important events. Although there are 

alternative plans for special time, these measures will still cause inconvenience to the opera-

tion of the company, resulting in increased costs. 
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In addition to the people living in Beijing, I got some information from a foreign tourist. Mr. 

Ando, a Japanese. The first time I met Mr. Ando was in a course on sustainability at Uppsala 

University. He was a student of that course. We keep in touch after he graduates. I know that 

he has been to Beijing and has experienced haze. After learning about my research, he ac-

cepted my online interview and expressed me something different about Beijing’s haze prob-

lem in perspective of a foreign tourist. Mr.Ando visited Beijing in early August 2017 as a 

tourist. During that period, the air quality in Beijing was very poor. The average AQI was over 

100, equivalent to lightly polluted level. 

Mr. Ando: I cannot say my impression of Beijing is good or bad, 

because I stayed there very short time. But the fog, it should be 

haze, was serious at that time. I could only see the plane until it 

was very close at airport. In the beginning, because it was in 

morning, I did not realize that was haze. It was not until I read 

news about flight cancellation due to haze that I knew the truth. 

Anyway, the reports on haze problems in Beijing have become 

relatively rare in Japan. There were a lot of reports about haze 

before the Beijing Olympics. 

Ando regards air pollution as an inevitable process of a country’s development. China, India, 

Bangladesh and other developing countries are confronting the same problem (WHO 2014). 

Tokyo also suffered the air pollution in the period of rapid economic booming after World 

War II. It is the implementation of various strong policies (e.g. Air Pollution Prevention Law 

in 1968) that mitigate the air pollution (Wang and Huang 2018). 

Mr. Ando: In fact, I do not know why haze in Beijing is so se-

rious. Same as Beijing, Tokyo has a large population density 

and crowded traffic. Probably because of climate and geo-

graphic factors? I am not very sure. Japan is maritime climate 

with winds all year around and I think it is not easy for haze to 

form. I know Beijing is probably managing to tackle the haze, 

but the specific measures are not clear for me. I believe Bei-

jing’s air quality is improving. The less the international medias 

report on haze problem, the better it should be.  

In the end, Ando told me he won’t take haze places as first choice for tourism. Ando visited 

Beijing in summer 2017, this was not during the haze season. According to the ‘Beijing En-

vironmental Statement 2017’ (BMEP 2018c), Beijing’s air quality has significantly improved. 

The annual average PM2.5 concentration is 58 μg/ m³, 20.5% decreasing compared to 2016 

(still higher than WHO guild value) as has been discussed. However, the haze has indeed 

affected the tourism development of Beijing. As one of the most popular tourist destinations, 

Beijing’s haze condition is widely publicized. Considering the adverse effects of haze on 

health, tourists may cancel the trip to Beijing because they perceive the high risks (Li et al 

2016). 

In my interviews, no matter what kind of attitude held by interviewees toward current living 

environment, optimistic or pessimistic, none of them like living in haze. However, the docu-

mentary film by the name ‘Le Masque Et La Brume’ (mask and haze) shows me another way 

of seeing life in haze. It is produced by a French journalist named Pierre-Philippe Berson, who 

has worked in Beijing for four years. Berson’s documentary (2018) is divided into seven parts 

with seven minutes for each part. Seven ordinary people in Beijing tell seven stories about 

their own experience on how haze changed their lives. The movie a young musician features 

who is allergic to haze. He must live with a heavy professional mask every day. A female 
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artist makes a wedding dress with discarded masks to express people's living conditions in 

haze. There is also a British bicycle enthusiast who is equipped with an air purifier on his 

bicycle. 

Among seven interviewees, a young man named Joseph holds a different attitude towards haze. 

He likes ‘roof topping’, another name for the activity of shoot scenery from the roof of sky-

scrapers. Joseph loves Beijing in haze. To Joseph when the haze comes, the whole city looks 

like covered by a veil. The buildings in the distance seem fading away because they cannot be 

seen clearly. The image of city under the haze presents a misty beauty that spark Joseph’s 

inspiration for photography. In Berson’s opinion, Joseph’s enthusiasm for shooting Beijing in 

haze reflects that haze has entered people’s model of thinking. People in Beijing will adapt to 

haze in various ways. During this process, persons with higher perceptivity on art and beauty 

may be strongly attracted by the sight of haze and such attraction will go beyond the aversion 

to haze (Berson 2018). 

6.2 Outcome 

Based on interviews, I have drawn some conclusions, which can provide further insights to 

understanding the impact of haze on people in Beijing. One based on these few interviews it 

is obvious that personal experience of suffering the effects of haze has strong influence on 

individuals’ daily habits and changes to their habits. Someone with a higher concern and 

greater knowledge on risks of haze will prefer to change her/his behaviours to protect health 

(Ban et al 2017). As shown in the interviews, with the increasing knowledge of haze, Ms. Pan 

tries to avoid exposure to haze, especially after the diagnosis of Thyroid nodules. There is also 

a worry about the cumulative effects of health risks that work as a continuous worry, that is 

not only present with Ms. Pan, but I think also present with many other people.  

Another outcome is that social medias and social platform play important role in haze cam-

paign. The information campaign and easy-access information on multiple social medias have 

strengthened the individual awareness of how to adopt right behaviours to reduce the health 

risks of haze. More individuals living in haze know more about haze and air pollution today 

than before. Research shows that people in both the cleanest and dirtiest cities are more sen-

sitive to air pollution and individuals in dirty cities are more concerned about the relationship 

between health and long-term pollution exposure (Ban et al 2017; Zheng et al 2019). It does 

not mean that everyone is an expert in haze. PM2.5 is part of the haze, but not the haze itself. 

However, most people regard PM2.5 as a symptom of haze. Not everyone can tell how haze 

form, but most people know that how to protect themselves in haze. In the haze campaign, 

people actively or passively receive the knowledge of haze. Some knowledge come from the 

science popularization on TV and some come from the exaggerated propaganda of the busi-

ness, such as air purifier companies and mask producers. However, from the results, the social 

medias have helped the public to raise awareness of haze and pushed public to know what is 

happening surrounding, what are they breathing and how to cope with. 

The last outcome is also significant. Behaviour changes forced by polluted environments are 

positive and advanced, despite the fact that not all of them are voluntary. In the interview, I 

found many people who prefer to reduce emissions actively by using public transportation or 

shared bike. Not only Mr. Zhang reduces vehicle driving to make effort for haze mitigation, 

official data shows that 118 thousand people have joined in event of “I voluntarily drive one 

day less per week”. Furthermore, policy encouragement plays an important role. Various pref-

erential policies for purchase of NEV have guided people to use environmental-friendly 

transport. 
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There is still some extra information besides major conclusions above. The control measures, 

especially some strong restrictions during important events, bring inconvenience to people's 

daily lives. Basically, among the people I interviewed, most of them said they could under-

stand and also supported these measures. This seems to be mainly for health reasons, because 

measures can actually improve the health as well as the environment. At the same time, some 

people said that it was difficult for citizens to participate in decision-making (see my argument 

in Chapter 5.3.2 and Chapter 7).  

In the end, I often heard sentences in the interviews such as “our lifestyle is changing.” or “We 

are progressing towards more energy efficient and sustainable way.”, or “energy-saving life? 

It is very good, I like it”. The haze is evidently making people's living habits change to a more 

environmentally friendly direction. One day in the future, Beijing would have successfully 

overcome the haze problem. The environmentally friendly lifestyles that people form in haze 

would be preserved and long-term benefit the environment. 
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7. Discussion and Summary 

There are some the overlaps between haze mitigation and responding to global climate change, 

such as reducing vehicle emissions, saving energy and optimizing industrial structures. In this 

chapter, I will discuss what we can learn from the Beijing example both positive and negative 

experiences of the mitigation that has been implemented so far. I will also discuss whether the 

method of Beijing's haze mitigation can help to cope with climate change, whether it meets 

the requirements of sustainable development and how it can be better promoted. 

7.1 Learnt experiences: the Beijing example 

From the results, Beijing's haze mitigation is successful. Beijing has announced the new clean 

air plan from 2018 to 2020 to keep improving air quality. According to the data of 2017, 

Beijing's annual average PM2.5 concentration was 58 μg/m3, a decreasing of 20.5% compared 

to 2016, which was mainly due to the large-scale coal-free policy. Other indicators (SO2, NO2, 

CO, PM10 and O3) also declined but not as much as PM2.5. The number of heavy polluted days 

was 23 days, 35 days decreasing compared to 2013(BMEP 2018). Although the result failed 

to meet the standard of 10 μg/m3 of WHO, the targets of Beijing Air Plan have been achieved.  

In terms of reducing the vehicle emissions, the combination methods of vehicle driving re-

striction, vehicle lottery purchase policy, incentive policies for NEVs and the promotion of 

shared bikes has been introduced to many cities in China, such as Chengdu, Shanghai. It has 

indeed alleviated road traffic congestion and reduced exhaust emissions. However, in terms 

of energy structure optimizing, I think it is not easy to fully copy or extend Beijing’s experi-

ence to other provinces in the current stage.  

China’s energy structure is still coal-based, especially in North China, where the coal resource 
is concentrated (Zhang 2011). As the capital of China, Beijing has many advantages in terms 
of political and economic status. In Chapter 5, I have discussed that Beijing relocated the 
Capital Steel Company and closed most of local power plant. Currently, most of the electricity 
was dispatched from provinces surrounding Beijing. These facts demonstrate that Beijing can 
reduce local pollution emissions while schedule the energy resource from other provinces. 
However, this model is difficult to adopt cities where are heavy industrialized, such as Tianjin 
city and Hebei province. Taking Hebei as an example, the steel industry has the features of 
high energy consumption and high pollution. It is also a pillar industry in Hebei. Therefore, 
Hebei cannot reduce emissions by shutting down or moving out of the steel plants like Beijing. 
Additionally, in the process of haze mitigation, some measures are contrary to sustainable 
development. as have been discussed here. Below I will discuss these problems in more detail 

7.2 The problem of command-and-control policy and its environmental 
effects 

Diamond (2005: 375) argues China's environmental management lacks evaluation of long-

term consequences. China's environmental policy heavily relies on direct state actions (such 

as subsidies) and command-and-control (such as forced shutting down the coal-fired plant 
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during coal-free programme.), but less on market-based mechanisms, which means that ad-

ministrative interference is the main tool to implement environmental policies (Zhang 2015). 

Direct economic subsidies not only bring a huge economic burden to the government, but also 

risk pacifying companies making enterprises loose the spirit of innovation, even lead to the 

behaviour of cheating subsidies.  

The command-and-control system is born in China's top-down ruling system. China’s envi-

ronmental management is still top-down and formulated in government-oriented mode. China 

utilizes this system to quickly implement some measures and achieve certain targets. However, 

the command-and-control policy is a high cost measure because it applies the same standard 

on all provinces and companies regardless of their capability (Zhang 2015). As I argued in 

Chapter 5, the implementation of dual-credit policy will bring much burden to automakers 

who mainly produce CGVs. Additionally, China has adopted a special control method to guar-

antee target achievement: Cadre Performance Evaluation system, which makes leading cadres 

of local government and enterprises personally responsible for meeting the targets. The enter-

prises that fail to meet the target would lose their licenses; government officials would bear 

the joint responsibility (Zhang 2015). For this reason, governments and enterprises focus on 

completing tasks, not innovation. This is a typical Chinese way often used by the government 

where concentrated efforts and large resources are dedicated to a specific target in a certain 

period (He et al 2012). However, a reactive environmental deterioration may occur after the 

implementation of such a policy is weakened or disappeared, thus it is not effective over long 

term. For example, although unprecedented stringent actions were undertaken during Beijing 

Olympics and APEC summit, the air pollution quickly rebounded after these actions become 

weak. 

Furthermore, these fierce actions not only lack legal rationality, but also undermine sustaina-

ble development. In the coal-free programme, a large amount of natural gas replaced coal, 

making PM2.5 concentration of Beijing successfully reached the target value. However, as I 

analysed in Chapter 5, the GHG emissions of life cycle of natural gas is no less than that of 

coal. Therefore, Coal-to-gas is not a good option to mitigate climate change. More seriously, 

the production of SNG has worsened the quality of water resources in Xinjiang province and 

Inner Mongolia, violating the principles of sustainable and low-carbon development.  

In addition, the ozone concentration has not significantly decreased during the period of Bei-

jing Air Plan implementation. The ground-level ozone pollution has even risen in megacities 

of BTH region. The aggravated ozone pollution comes from two aspects. 1) The particle mat-

ters can absorb hydroperoxyl radicals, a kind of chemical that can promote ozone production. 

The significantly reduced PM concentration also reduces absorption capacity for hydroper-

oxyl radicals. 2) The NO2 pollution, which is the main premise of ozone formation, has not 

improved much in the BTH region (Wang and Huang 2018; Dockrill 2019). In the process of 

haze control, China at the moment ignores the ozone pollution caused by rapid reduction of 

PM2.5. However, China should consider solving the new problem of ozone pollution in the 

future strategy 

In fact, because environmental improvement requires long-term and continuous progress, and 
despite the efforts of governments and enterprises to complete environmental tasks, there is 
no guarantee that every task can be completed within the specified time. In this case, environ-
mental reporting fraud and corruption have occurred. The gap between the expectation and 
reality of transparency in environmental reporting is very large (He et al 2012). An example 
is the emissions fraud scandal in Linfen, Shanxi province. From April 2017 to March 2018, 
the local officials in local environmental protection administration tampered with state air 
monitoring stations on nearly 100 occasions. This behaviour resulted in 53 severe distortions 
in the monitoring data. Located in Shanxi province, the centre of coal resources, Linfen has a 
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high emission of coal-fired pollution. In 2016, Linfen government committed to the Ministry 
of Environmental Protection to take measures to improve air pollution. However, the air qual-
ity was still bad in 2017. This led Linfen officials to interfere with the monitoring data to 
honour the promise only on paper. 16 suspects have been disposed in accordance with law 
(Kou 2018; Xu and Stanway 2018). 

7.3 Civil society engagement 

In addition to the above reasons, Beijing's haze control and even China's environmental man-

agement, lack the participation of people and non-governmental organizations (NGOs). This 

makes China's environmental protection always a top-down command-and-control but lacks 

bottom-up supervision. In fact, China’s air pollution control measures, including dual-credit 

policy and regional cooperation management have been based on experiences from countries 

which have tackled similar problems, such as Japan, the United States and European countries. 

BTH region and Tokyo metropolitan area have many similarities in the air pollution sources 

(coal-based smoke and vehicle emissions) and major pollutants (SO2, NO2, PM2.5 and PM10). 

After analysing the air pollution control in Tokyo, it is found that Tokyo residents' litigations16 

on improving air quality have promoted the formation of Tokyo's air pollution control policies 

(Wang and Huang, 2018). However, China lacks a bottom-up complaint system from civil 

society. In recent years, this situation has improved with the development of social media. It 

is easier for the public to express their own demands or supervise environmental issues 

through the media and the Internet. Taking APEC blue as an example, the overnight hit of 

APEC blue and its rapid spreading amongst citizens depended on internet and social media. 

People used the APEC blue event to express the desire for good air quality and hoped it could 

last long. Some voices also questioned and criticized the rationality and legality of mandatory 

restriction measures. The government positively responded to the controversies and promised 

to take further actions to improve environment. The attitude of government indicated that pub-

lic opinions was becoming more and more important in policy making.  

It is worth noting, however, in the context of China, the government still has the dominant 

voice of social media, and it has unmatched power to guide the direction of public opinion. In 

the contest of guidance of public opinion in the APEC complain, Beijing official used various 

channel to propagandize the positive sides of the APEC blue. They stressed the correctness of 

the measures taken during APEC but did not mention the negative impact of these measures 

on the public and factories. The network block in China stopped major negative criticisms 

from worldwide. These measures resulted in the prevalence of positive comment on control 

measures adopting in APEC summit. Meanwhile, people's urgent need for environmental im-

provement increased the acceptability and tolerance for such unconventional measures. 

Environmental management needs civil society because it can provide the countervailing 

forces to strengthen the implementation of environmental policies, such as the environmental 

litigation and the disclosure of fraud local environmental reports. The participation of the pub-

lic and NGOs in environmental issues can make environmental management more sustainable 

in continuous improvement. However, as I analysed in Chapter 4.3.2, civil cannot make an 

                                                                   

 
16 From May 1996 to February 2006, a total of 522 residents who lived or worked in Tokyo metropolitan 

had filed six lawsuits to the Tokyo District Court on the grounds that their bronchial asthma was caused 
by exhaust emissions from vehicles. They asked the relevant automakers to stop air pollution emitting and 
pay compensation. These lawsuits promoted the development of air pollution prevention in the Tokyo 

metropolitan. 
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equal dialogue with officials in China (Mei 2015). In the condition of the poorly functioning 

system of the rule of law, environmental NGOs and the public are very limited in their deci-

sion-making and their protests or participation in environment issues are often overruled by 

government (He et al 2012). Throughout the environmental management process, we can see 

the growth of the civil power, but it is still very slow.  

Additionally, Zhang (2015) argues that China's environmental policies emphasis on reducing 
emissions but ignores low carbon development. Emissions reduction is about improving exist-
ing systems, while low-carbon development is about system innovation and changes in indus-
trial structure (Zhang 2015). This makes China’s green technologies very backward despite 
the rapid growth in wind power and solar power. China was ranked the18th in the 2017 Global 
Cleantech Innovation Index and China’s ranking in this index was 19th in 2014, thus there is a 

very slow progress in green energy (WWF and Cleantech Group 2017: 13). and the grid systems 

are also not conducive to green energy at the moment as discussed in Chapter 5.2.2. 

7.4 Final summary 

Based on the argument above, Beijing's haze control and China air pollution control measures 
are remarkable in terms of PM reduction but still lack sustainability, which are powerless in 
reducing carbon emissions. China's development is accompanied by a large amount of coal 
consumption and carbon emissions. China's 2017 carbon emissions were 9232.6 million tons, 
accounting for 27.6% of global carbon emissions, topping the list (BP 2018). the problem of 
haze has spread to many cities in China. In cities far from economic centres and media atten-
tions, such as Linfen, the imperfections of environmental protection mechanisms and the lack 
of civil supervision have made them unable to improve air quality as quickly and effectively 
as Beijing. Not only air pollution control but the whole environmental protection is the pro-
tracted war. China’s long-term environmental improvement requires the optimizing of energy 
structure, the innovation of green technologies, the improvement of the governance system 
and the participation of civil and NGOs, which are big challenges and require strenuous efforts. 
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