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6.4.3  Harmonize marine-related national environmental laws and marine 
environmental administrative functions 

Modify the State Council’s government organization and responsibility regulations 

Provisions such as “establish and enhance the enforcement and supervisory system for marine environmental 
protection” should be added to the “Three Provisions” in order to harmonize the responsibilities of relevant depart-
ments with the Environmental Protection Law and Marine Environmental Protection Law. Since marine environment 
protection is the overriding goal for all marine environmental management authorities, the provisions should 
clearly specify the function of the “unified supervision and management of marine environment protection”. The 
recommendations on specific function adjustments are noted in Table 6-4.

Set up a new Department of Environmental Emergency and Environmental Protection 
Coordination within MEP

A new Department of Environmental Emergency and Environmental Protection Coordination within MEP should 
be set up. The new department should be assigned the responsibility of managing national environmental emer-
gency accidents, and the coordination of MEP with other governmental agencies. As the national emergency 
management department for environmental accidents, it can carry out its coordination and command functions 
in the case of serious marine environment accidents. It can also act as the operating office for the Inter-Ministerial 
Meeting of National Environmental Protection of MEP and of the Provincial and Inter-Ministerial Meeting of Bohai 
Environmental Protection of NDRC, and carry out its coordination function and administration of the marine 
environment. Three offices might be considered under the new department: 

•	 “Emergency Management Office”, responsible for the emergency management of severe and extraordi-
narily severe environment accidents; 

•	 “Environmental Coordination Office”, responsible for the daily tasks of the “Inter-Ministerial Meeting 
of National Environmental Protection” and “Provincial and Inter-Ministerial Meeting of Bohai 
Environmental Protection”, and for coordinating MEP, the other ministries of the State Council and prov-
inces in the environmental protection; 

•	 “Program Planning Office”, responsible for compiling the annual environmental protection emergency 
programs and program coordination, and the corresponding budgets.
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Table 6-4  Recommendations on function adjustments of key institutions

Basic system of unified supervision 
and management

Legal Basis Recommendations on Division of Functions

Environmental 
Protection Law or 
other environmental 
protection laws

Marine Environ-
mental Protection 
Law

MEP SOA

1.	 total quantity control for pol-
lutants discharged to important 
sea areas

Clause 3 Development of plans and 
allocation of total quantity

Implementation, supervi-
sion and monitoring

2.	 Marine functional zoning plan Clause 12 Clause 7 Developed together with 
Environmental Functional 
Zoning Plan and Main 
Functional Zoning Plan

Implementation, supervi-
sion and monitoring

3.	 National Marine Environmental 
Protection Plan

Clause 12 Clause 7 Compiling jointly Participant in compiling

4.	 Regional marine environmental 
protection plan for important 
sea areas

Clause 12 Clause 7 Compiling jointly Participant in compiling

5.	 Inter-departmental coordina-
tion for serious marine environ-
mental accidents

Item 2 in Clause 8 Key responsibility

6.	 Proposing the sewage discharge 
standard and the total quantity 
control system

Clause 10 Clause 9 Organize the proposal 
development

Implementation, supervi-
sion and monitoring

7.	 Proposing the environmental 
monitoring specification

Clause 11 Clause 15 Organize the proposal 
development

Implementation, supervi-
sion and monitoring

8.	 Pollution fee Clause 12 in the 
Regulations on the 
Administration of 
Collection and Use of 
Pollution Fees

Clause 11 System establishment Implementation, supervi-
sion and monitoring

9.	 Approval of EIAs for marine 
projects

Environmental Impact 
Assessment Law

Clause 47: recom-
mend revision of the 
legal provisions

Change “for record” to “for 
approval”, in order to be 
consistent with Environ-
mental Protection Law 
and Environmental Impact 
Assessment Law

Approval

10.	 Supervision on EIAs for marine 
projects 

Environmental Impact 
Assessment Law

Clause 47 Marine environmental 
supervision

Supervision and moni-
toring

11.	 Joint law enforcement on ocean 
matters

Clause 19 Marine environmental 
supervision

Marine environmental 
supervision

Establish an effective inter-departmental coordination mechanism for marine 
environmental management by enhancing the responsibilities of relevant  
departments with duties related to marine environment protection following  
the principle of prevention

Drawing on experiences from Norway and USA, it is necessary to emphasize the roles and responsibilities of the 
energy authority, the safety regulatory agency, the maritime administrative agency and the environmental protection 
agency in the prevention of oil spills and the immediate emergency response. The Maritime Safety Administration 
of MOT has extensive experiences in managing marine oil spills from shipping and has cooperated with many oil 
spill clean-up companies over a long period. It is thus rational that the Central Staffing Office in China has assigned 
a coordinating role to MOT in cases of serious marine oil spill accidents. The SOA specializes in monitoring, water 
quality analysis, supervision and ecological damage assessments. It is recommended that SOA continue to exert 
this important role in marine oil spills emergency responses in the future. Simultaneously, it needs to strengthen 
the capacity in oil spill emergency response support system. Under the centralized leadership of the Emergency 
Office of the State Council, the new department proposed will be responsible for coordinating the response work 
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for the severe, and extraordinarily severe categories of marine environmental accidents. This office should ensure 
that all relevant agencies carry out their individual duties in handling environmental accidents in their professional 
fields, and ensure various supporting agencies to adequately support this work according to their respective duties. 

6.4.4  Improve legislation for marine environmental management 

Improve the institutional and regulatory system for the approval and supervision of 
overall off-shore oil field development planning

The improved system should consider the rules and regulations for environmental assessment as articulated 
in the Environmental Impact Assessment Law and Regulation on Environmental Impact Assessment of Planning. 
The overall oil fields development plan for offshore oil fields, which is a special sector plan, must follow strict envi-
ronmental protection review procedures. The environmental authority’s responsibilities and review procedures of 
the plans for oil field development must be followed. The Energy Administrative Authority and Environmental 
Protection Authority should jointly formulate sector rules and regulations associated with planning, approval, 
revision, implementation and supervision of the overall development program for oil fields.

Strengthen the implementation of pollution prevention control and safe production 
regulation in oil development

The safety regulations of offshore oil production to prevent environmental damage by accidents should be strictly 
enforced. The key role and full responsibility of the operator for all damages must always be emphasized. Technical 
requirements and specifications of equipment and measures related to oil exploration and production should be 
incorporated into legal provisions. For example, the National Energy Administration should formulate technical 
requirements of equipment and facilities for safe oil production. Well-organized inspections of industrial enterprises 
should be routinely arranged to check that environmental safety procedures are followed, and that the facilities to 
be used in an emergency are in order and ready to be used. The regulations should also explicitly stipulate that they 
have the obligation to identify problems, eliminate hidden troubles and disclose violations, and that penalties can 
be imposed immediately when problems related to environmental risks have been identified.

Improve the information disclosure procedures

As an initial priority, a unified mechanism of receiving and publishing the information should be established. 
Legislation such as the Marine Environmental Protection Law should provide clear and specific provisions on infor-
mation collection and publishing, in accordance with the unified information publishing mechanism provisions 
stipulated in the Law of Dealing with Emergence Incidents. As the second priority, the enforcement of Regulations 
on Open Government Information should be strengthened to ensure the public’s right to know. Furthermore sup-
porting regulations on procedures for complaints and litigation to make the information disclosure regulations 
operational should be formulated. An approved information disclosure system will enable accident victims to 
receive information on time and to get ready for emergency preparation and for making pollution damage claims. 
In addition, the improvement of the information disclosure system is beneficial for the establishment of public 
participation mechanisms and for the enhancement of the implementation and compliance of environmental laws.

Improve the ecological damage assessment and compensation system

Specific regulations and provisions for ecological damage assessment and compensation need to be formulated, 
e.g., in the Ordinance on Claim for Compensation of Marine Ecological Damage. The regulations and provisions shall 
provide specific rules for case identification, compensation scope, liability exemption conditions, claiming subject 
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of ecological damages and rights and liabilities, claim procedures and remedy methods. The existing Technical 
Guidelines on Marine Ecological Damage Assessment shall be improved and their applicability in legal practices 
strengthened. That means clarification of the criteria for ecological damages and for the obligations of the operator 
of oil and gas facilities to, as a routine, carry out monitoring of key environmental parameters of relevance to the 
legal provisions. 

Furthermore an Ecological Compensation Fund funded from the economic transactions of the offshore oil developers 
should be established. It is important that the money accumulated in such a Fund be used strictly to compensate for 
damages that cannot be traced to any individual operator’s failure to meet the regulations. An Ecological Damage 
Compensation Fund was developed in connection with the Bohai Sea Oil Spill accident. This Fund should be made 
functional and any economic transactions from such ecological compensation funds should be made available to 
the public to promote transparency of operation. 

Establish and improve the mechanisms to recover the cost for maintaining  
emergency response

On the one hand, the damage compensation system should clearly and explicitly identify that the party responsible 
for the accident should bear the full cost of emergency response. The environmental damage compensation system 
needs to be articulated in laws such as the Environmental Protection Law and Tort Liability Law, or through the special 
Oil Pollution Damage Compensation Law. The regulations should clearly indicate the cost-bearing responsibility of 
the operator. In addition, the emergency response obligations and cost-bearing responsibilities of the operator need 
to be strengthened by the means of compulsory insurance, corporate environmental reserve fund and industrial 
funds. The insurance or other financial mechanisms provided by the operator shall fully cover all potential damages 
that the operation may cause. Large corporations may be able to self-insure the cost of any damage. 

On the other hand, the emergency response equipment and management industry shall be encouraged to establish 
a market mechanism for the operation of an emergency response service to be provided to the industry. Based on 
existing international experience it is clear that the private sector can be an important component of the national 
emergency response capacity. Therefore, it is necessary to establish a sound market environment (including improv-
ing the pollution damage compensation system and establishing the emergency service system) to make emergency 
pollution cleanup a market activity. Specific measures include the strengthening of the qualification and capacity 
of emergency response service entities, ensuring that compulsory pollution cleanup agreements are signed by 
enterprises, and that the financial guarantee system for emergency pollution cleanup expenses is in place. The 
clean-up organizations will need responders’ immunity from liability as they are responsible for doing the cleanup 
and not for the accident. 

6.4.5  Strengthen law enforcement of marine environmental management 
Through legislation and State Council authorization, strengthen the enforcement and supervision capacity in the 
marine environmental protection of the national oceanic administrative authority and establish a system for the 
administrative supervision in the marine environmental protection and law enforcement of the national environ-
mental protection administrative authority.

Establish a unified offshore law enforcement team

In order to strengthen the supervision and enforcement capacity of the marine environment administrative authority, 
an offshore law enforcement team should be established. Such a team will ensure that law enforcement is the key 
supervision function of the marine environment administrative authority.
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Establish China’s marine environment administrative supervision and law  
enforcement system

In order to enable better supervision and guidance to other marine environment administrative agencies, the 
national environmental protection administrative authority should be strengthened. That will enable the identifi-
cation of cross-regional and inter-departmental marine environment issues that need to be coordinated through 
daily administrative supervision. 

Strengthen the supervision of the environment impact assessment system for marine 
energy development activities 

China’s marine environment administrative authority and the supervision agency should enhance their supervi-
sion and inspection capabilities by carrying out assessments of environmental impacts and damage evaluations. 
Provisions for such evaluations, their frequency and report contents should be specified in the legislation. The 
exercise of responsibilities by the relevant authorities in charge of environmental impact follow-up and post-eval-
uation, as well as of violations needs to be well supervised.

6.4.6  Enhance corporate environmental responsibility and improve 
environmental risk prevention capacity

Express the responsibility of operators for developing and complying with the emergency 
response plan and revising the emergency response plan as necessary

Oil and gas companies exploring and operating in offshore areas must be required to have adequate emergency 
response plans. Relevant laws should be revised drawing on experiences from Norway and the USA to clearly 
specify that the operator (the oil/gas companies) shall have the full responsibility to meet any need for immediate 
emergency response. The governmental authority role is to check that the companies fulfil all such obligations. By 
law in Norway and the USA, the operator, before entering into any activity that may cause harm to the environment, 
has to either guarantee that the company/operator itself is able to provide full emergency response capability or, as 
an alternative, has signed an agreement with a capable emergency response company/organization as a prerequisite 
condition for approval of oil development activities. 

Develop a complete set of applicable specifications of appropriate disaster response, 
exploration/production and engagement permission for the operators 

It is recommended that the national environment administrative authority (MEP) should take the lead and work 
with industry associations and leading enterprises to prepare the specifications by consulting the relevant interna-
tional standard of the same industries, such as offshore oil/gas.

Strengthen corporate environmental awareness and responsibilities 

The information departments of various marine administrative authorities should contribute to the building of 
environmental awareness among the public and inform the private sector of their responsibilities in protecting the 
environment. Corporate environmental protection capacity will be considered an essential condition for approval 
of the enterprises’ involvement in any activity related to marine development and resource exploitation. Local mar-
itime courts and procuratorates should clearly address enterprises’ legal responsibilities for pollution and damages 
of marine environment due to their operation. Such actions will discourage operators from risking environmental 
damage in order to save costs. The authorities for the industrial sector shall require the preparation of response 
plans, insurance and compensation guarantee systems to spread the risks for enterprises through industrial sector 
associations, enterprise alliances and insurance companies. 
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6.4.7  Enhance the prevention of environmental risk from marine-related 
enterprises
Legislation departments in the National People’s Congress (NPC), NDRC and MEP must consider the environ-
mental responsibility of foreign and national companies in cooperative offshore development projects. Relevant 
laws and regulations should clearly define the responsibility of the government and the operators respectively in 
cooperation and joint development projects, in order to mitigate or decrease the risks of marine accidents leading 
to environmental damage.

6.4.8  Strengthen capacity building of science and technology in marine 
environmental management

Strengthen research, technology development and monitoring related to marine 
environmental management

Environmental or marine public projects or special national science and technology development programs, should 
emphasize the need for theoretical and technological research. Research and development is particularly needed in 
areas such as the overall strategic spatial planning of ocean and coastal, coastal and marine emergency response, 
marine environmental management laws and regulations, marine environmental monitoring and early-warn-
ing systems, methods for networking and information dissemination, marine pollution control technologies and 
standards, marine ecological loss evaluation and remediation methods, and marine disasters risk assessment and 
prevention tools. One very important way of stimulating research and development is through stimulating inter-
national cooperation. 

Strengthen special studies on oil spill emergency management technologies

Priority areas for research are environment impact assessment methods for offshore oil and gas development projects 
and procedures for ecological risk assessments caused by disasters, guidelines for oil spill damage evaluation and 
compensation, oil spill emergency monitoring and pollution control and clean-up technology, as well as research on 
the environmental state and capacity of the Bohai Sea and other Chinese seas. Other priority research areas include 
decision-making support systems for emission reduction, oil spill source tracing technologies, oil spill risk moni-
toring and assessment technology, national oil spoil emergency response systems, risk identification for offshore oil 
spills, risk prevention and comprehensive management technologies, research related to marine industrial policies 
and restructuring, national energy policies and structure adjustment. Oil and gas developers should be obliged to 
invest in such research and to establish regional marine environmental research funds.
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CHAPTER 7   
REGIONAL AIR QUALITY INTEGRATED 
CONTROL SYSTEM RESEARCH

Executive Summary

7.1  CHINA IS FACING SEVERE REGIONAL  
ATMOSPHERIC POLLUTION
China is facing severe air pollution. Though the traditional coal-burning pollution problems have not been solved, 
a more complex regional air pollution challenge characterized by O3 (ozone) and PM2.5 (Particular Matter having 
an aerodynamic diameter less than 2.5 μm and thus can suspend in the atmosphere for a long time) has emerged. 
According to the WHO’s evaluation of the PM2.5 annual average concentration from over 1082 cities around the 
world, China’s best rank is 808 for Haikou and the worst city only ranks 1058, almost at the bottom of the list. 
PM2.5 will become the most important pollutant that influences China’s air quality, based on the Environmental Air 
Quality Standard (GB3095-2012) that was revised this year and is about to go into effect.

7.1.1  High concentration and heavy pollution of PM2.5

There are three basic characteristics of PM pollution in China. (1) High PM2.5 concentrations. High PM2.5 concen-
trations are frequently found in Chinese cities. For example, the annual average concentration of PM2.5 is as high 
as 60-90mg/m³ in Eastern China, whereas PM2.5 could exceed 100mg/m³ in industrial areas. These concentrations 
are significantly higher than the standard recommended by international organizations and other countries (below 
10mg/m³). (2) High contribution of PM2.5 to PM10. Results from long-term measurements conducted in Beijing 
suggested that the ratio of PM2.5 to PM10 tended to increase during the last decade, indicating that the contribution 
of PM2.5 to PM10 became more important. (3) Apparent spatial distributions. PM2.5 concentrations varied consid-
erably in different regions. Generally, PM2.5 is higher in the northern region compared to the southern region, and 
is higher in the western region than the eastern region. Moreover, PM2.5 is usually higher in winter than the other 
seasons. Figure 7-1 presents the annual average PM2.5/PM10 concentrations of Beijing, the capital city of China. 

7.1.2 Complex PM2.5 sources with high percentage of secondary PM
The mass concentration and chemical speciation of PM2.5 is highly dependent on the measurement region. Generally, 
POM (particulate organic matter, organic species in particles) and SNA (the sum of sulfate, nitrate and ammonium) 
are the major components in PM2.5, and are significantly influenced by emissions (which usually show spatial and 
temporal variations) and atmospheric oxidation activity (which control the conversion from the gaseous pollutants 
to atmospheric particulates). In the eastern region (including urban, rural and forest areas), SNA is the dominant 
component in PM2.5, accounting for 40%~57%; the contribution of POM was 15%~53%, which is lowest at the 
Changbai Mountain and highest in Urumchi. The sum of POM and SNA constitutes 53% of PM2.5 in Beijing, the 
rest being crustal dust and other un-identified or un-analyzed components. 
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Figure 7-1  Annual variations of the PM2.5, PM10 and the ratio of PM2.5/PM10 during 2000 to 2008 in Beijing*
* Sampling was conducted in three sites in Beijing, i.e. ChengGongZhuang(CGZ, an urban-center site), Tsinghua University  

Campus (TH) and Miyun (MY, a regional background site)

Source: Atmospheric Particular Matter and Regional Complex Air Pollution, He Kebin et. al., Science Press, 2011

When significantly impacted by dust, the contribution of minerals to PM2.5 could be considerable. It should be 
pointed out that in addition to the regions near the source areas of dust (e.g., northern China, which holds a large 
area of desert, is more inclined to be affected), dust could also be transported to central and southwestern China. 
Thus, PM2.5 in China is also characterized by high contribution of mineral dust relative to the developed countries

Figure 7-2  Chemical composition of PM2.5 across China  (OC—Organic Carbon. EC—Elemental Carbon. 
SNA—sulfate, nitrate and ammonia ions. Crustal—Crustal dusts)

Source: Atmospheric Particular Matter and Regional Complex Air Pollution, He Kebin et. al., Science Press, 2011 
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Moreover, total carbon (TC) and SNA in PM2.5 were found to be comparable in Chinese cities such as Beijing, 
Chongqing, Guangzhou, and Shanghai, whereas SNA was 26% higher than TC in Los Angeles, indicating that the 
secondary species represent a major source of PM2.5 in the mega-cites of the developed countries. The contribu-
tion of EC (Elemental Carbon, the aggregate of compounds composed with nearly pure carbon) to PM2.5 is much 
higher in Shanghai and Shenzhen compared with other Chinese cities, but much lower than that of Los Angeles 
and Brisbane. There are large seaports in all of the cities, indicating that emissions from shipping might be an 
important source of EC. 

The transportation and evolution of PM are influenced by the meteorological parameters, thus, the composition of 
PM2.5 is expected to exhibit seasonal variations. The contribution of inorganic species among the distinguishable 
matters in PM2.5 tends to be highest in summer, based on the PM2.5 samples of Beijing. But the percentage of 
secondary species continued to grow in PM2.5 from 1999 to 2008. On a yearly basis, the SNA fraction in identified 
PM2.5 mass rose from 29% in 2002 to 36% in 2007 (Figure 7-3). 

Figure 7-3  Seasonal PM2.5 speciation abundances at Tsinghua in Beijing  
from the summer of 1999 through the summer of 2008

Average percentages of SNA in each summer are marked with cross symbols. S refers to Spring and F refers to Fall.

Source: Atmospheric Particular Matter and Regional Complex Air Pollution, He Kebin et. al., Science Press, 2011

The ratio of secondary species is higher than usual during high PM2.5 episodes. Figure 7-4 presents the relationship 
between the PM2.5 speciation abundances and the PM2.5 mass concentration, which was based on a long-term mea-
surement. When the PM2.5 concentration was below 120 μg/m3, the contribution of secondary species (including 
SNA and secondary organic aerosol) was found to increase with the PM2.5 concentration; whereas the contribution 
of secondary species did not increase significantly when the PM2.5 concentration was above 120 μg/m3. These results 
indicate that the secondary species are some of the important factors responsible for the high PM2.5 concentrations 
observed in Beijing. 
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Figure 7-4. The relationship between the PM2.5 speciation abundances and the PM2.5 mass concentration
Source: Atmospheric Particular Matter and Regional Complex Air Pollution, He Kebin et. al., Science Press, 2011

7.1.3  Regional transport
Rapid development of urbanization and regional economic development aggravate the complex air pollution in 
the Yangtze River Delta. Cities in the Yangtze River Delta are suffering from regional air pollution beyond local 
pollution while serious regional pollution is becoming more and more frequent. In winter and spring, influenced 
by complex factors like inland pollution, northern sand-dust and adverse local meteorological conditions, the 
impact of regional fog, haze and floating dust stands out. In early summer and late autumn, stalk-burning con-
tributes atmospheric fine particle pollution to the city and surrounding areas, which triggers large-scale regional 
haze pollution, resulting in a simultaneous variation trend of air quality in key cities of the Yangtze River Delta.

Table 7-1 shows that in 2011, there were 28 polluted days altogether in Shanghai. Taking Shanghai, Nanjing, 
Suzhou, Nantong, Lian Yungang, Hangzhou, Jiaxing and Ningbo as references, over half of these cities were simul-
taneously polluted on 22 of these days, which amounts to 78.6% of all the air pollution days; the days when all 8 
cities exceeded the standard occupied 14.3% of the pollution days, and the situation when only Shanghai exceeded 
standard occurred on just 2 days. 

Table 7-1  The air quality of 8 cities around Shanghai in the days when Shanghai failed to comply (Year 2011)

All cities (8) failed to comply Half cities (4) failed  
to comply

All the cities meet the air 
quality standards

Shanghai’s API higher than 
the regional medium

Days 4 22 2 20

Percentage 14.3% 78.6% 7.1% 71.4%

7.1.4  High frequency and elevated levels of heavy pollution days
The annual average concentration of atmospheric pollutants including PM2.5 is high for Chinese cities. More than 
that, the heavy pollutant days occur with greater daily average concentrations and higher frequency. Consider 
Shenzhen, with relatively better air quality, for example. Since 2006, haze days happen much more frequently, the 
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pollution index has grown and the oxidation level of the atmosphere has increased. The highest hourly concentra-
tion of PM10 reached up to 428μg/m3, twice the national second-level standard. Some stations have days with the 
O3 highest hour concentration over the limit nearly 10% of the time.

7.1.5  Single-factor to multi-factors: excessive pollution causes shift
With PM2.5 and O3 concentrations increased, the mixed air pollutants promote the chemical and photochemical 
reactions in the air and result in even more complex air pollution in Eastern China. Especially in summer, the 
oxidation level of the atmosphere increases with higher O3 concentration, and convert more SO2 and NOX into 
secondary particulates such as sulfate and nitrite. Consider Shanghai for example; the pollution levels remain high 
from April to July and reach the peak in May, as shown in Figure 7-5. The oxidation level of the atmosphere in 
summer is enhanced which is one major reason for the high PM2.5 pollution. 

Figure 7-5  Monthly distribution of the PM2.5 and O3 simultaneous pollution in Shanghai, 2011
Source: Air quality monitoring data from Shanghai Environmental Monitoring Center

The main reason for China’s regional air pollution is abundant emissions and concentrated distributions of many 
air pollutants. China’s coal consumption is growing at the rate of more than 200 million metric tons per year and 
has accounted for more than 48% of the world total, whereas the population of motor vehicles also grew rapidly 
from 120 million to 190 million during the 11th Five-Year Plan. These two factors cause China’s emissions of pri-
mary particulate matter, SO2, NOx and VOCs to be more than 20 million metric tons. The emissions are mostly 
concentrated in Eastern China and result in deterioration of air quality in some areas such as Beijing-Tianjin-Hebei, 
Yangtze River Delta, and Pearl River Delta.

The severe air pollution not only did serious harm to the public health, but also caused massive economic loss. The 
consequences estimated by the WHO and other organizations worldwide: millions of people die of air pollution every 
year; many respiratory and cardiovascular system problems result in an inability to work or study; grain production 
shrinks due to the high concentration of O3; acid rain causes damage to the forest and ecological environment, and 
even to the quality and appearance of buildings. China is experiencing all of these problems. Last year the public 
alarm induced by the long-time, wide-spread haze days in Beijing very badly impacted the government’s credibility.

7.2  IMPROVING THE AIR QUALITY IN CHINA IS  
A LONG AND ARDUOUS TASK
Although PM2.5 monitoring has not been introduced in most cities in China, the environmental monitoring data 
for SO2, NO2 and PM10 indicate that the urban air quality remains much worse than the standards for a well-off and 
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modernized society. According to the atmospheric environmental monitoring data in 333 cities at the prefecture 
level or above in China, the annual mean concentration of SO2, NO2 and PM10 in prefecture-level cities was 35μg/
m3, 28μg/m3 and 79μg/m3 respectively in 2010. In accordance with the Ambient Air Quality Standards (GB3095-
2012) which was revised this year and is about to be implemented, cities where the annual average concentration of 
SO2, NO2 and PM10 is higher than the standards number 18, 51 and 201 of the 333 cities respectively. Even with the 
PM2.5 and O3 pollution not taken into consideration, as many as 216 cities cannot meet the standards, accounting 
for 2/3 of the total number of cities.

Based on the 2005 World Health Organization (WHO) ambient air quality guidelines, China lags far behind the 
WHO requirement (20μg/m3) for PM10 in terms of the annual average concentration. Even Haikou, the city with 
the lowest concentration of PM10 in China, fails to meet the requirement. And the average PM10 concentration 
national-wide is three times higher than that of Haikou. The results from domestic and international scientific 
research show that the PM2.5 mass concentration is equivalent to about 50%-60% of PM10 mass concentration. In 
view of this, China’s PM2.5 mass concentration is at least three times higher than the level specified in the WHO 
guideline, though PM2.5 monitoring data is relatively inadequate in China. Pollution of atmospheric particulate 
matters represented by PM10 and PM2.5 will remain the primary atmospheric environmental problem facing 
China for quite a long period of time.

As China marches on the path to a well-off and modernized society, its people, especially those in cities that are 
concerned about human health hazards associated with air pollution, are demanding greater attention be given 
to ambient air quality problems. Ambient Air Quality Standards (GB3095-2012), with reference to the WHO air 
quality standards, has introduced a stricter limit for PM10 and included PM2.5 in the index system in the revision this 
year, so that the PM10 and PM2.5 standards are in line with the WHO Phase I target for air quality improvement. To 
meet people’s increasing requirements, the vast majority of cities in China need to achieve the ambient air quality 
standards in 15 to 20 years. In 2025, 80% of the cities are expected to do so. It means that the compliance rate for 
PM10 urban mean concentration should be raised by 40 percentage points during the 12th, 13th and 14th Five-Year 
Plan period from the current 40% (as shown in Figure 7-6). 

Figure 7-6  Annual average concentration of PM10 in 333 cities of China,  
compared to ambient air quality standard for PM10

Source: Air quality monitoring data from China National Environmental Monitoring Centre

Such targets necessitate a reduction of over 10% in PM10 average concentration in major cities in each FYP period 
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(as shown in Table 7-2). According to existing PM2.5 monitoring data, PM2.5 accounts for more than 50% of PM10 
in urban areas, which speaks for much more severe incompliance with PM2.5 standards than PM10 standards. To 
achieve a compliance rate of 80% for PM2.5 in 2025, PM2.5 mean concentration in major cities needs to decrease 
by at least 13% in each of the coming FYP periods. 

PM2.5 resulted from complicated sources, including primary particulate matters directly emitted from pollution 
sources and secondary particles formed from SO2, NOX, VOCs and NH3 in the atmosphere. For most cities in China, 
especially more polluted eastern cities, it is more difficult to control the PM2.5 pollution than the PM10 pollution. In 
light of the nonlinear characteristic of the impact of natural sources and the formation process of secondary par-
ticulate matter, precursor emissions must be reduced by more than 15% in each FYP period, so that a decrease 
of 13% in PM2.5 concentration and a compliance rate of about 80% around 2025 are attainable. 

Table 7-2  Compliance rate of urban annual average PM10  
concentration under different scenarios

2010 2015 2020 2025 

PM10 concentration down by 10% every 5 years 40% 50% 63% 77% 

PM2.5 concentration down by 13%* every 5 years 27% 44% 60% 79% 

Note *: Results are obtained through the conservative estimation on the premise that PM2.5  
accounts for 55% of PM10 due to the absence of PM2.5 monitoring data in majority cities.

7.3  CURRENT CONTROL MEASURES ARE NOT EFFECTIVE 
ENOUGH TO ACCOMPLISH THE SET TARGET IN AIR  
QUALITY IMPROVEMENT
China has introduced a series of control measures over the years, giving a strong impetus to the prevention and 
control of atmospheric pollution. In particular, national total SO2 emissions have declined for the first time owing 
to the innovative policy measures implemented since the 11th FYP period. It significantly lowers SO2 and PM10 
concentrations in urban ambient air and improves urban air quality. These measures include:

Develop and implement more stringent pollutant emission standards. Air Pollutant Emission Standards are 
an important legal basis for managing the sources of air pollution. To control the most contributive categories of 
stationary sources of atmospheric pollutants, China has developed and implemented various emission standards 
since the 1980s and introduced more stringent standards for improving pollution control requirements (as shown 
in Table 7-3). Among them, emission standards for power plant boilers are in line with the international advanced 
level. Efforts were also made to drive forward the emission standards for mobile sources. National emission stan-
dards I was rolled out for light vehicles in 1999 and it has evolved into standards IV for light gasoline vehicles but 
weaker requirements for heavy vehicles, motorcycles and non-road mobile machinery.

Table 7-3  Emission standards for stationary sources of major atmospheric pollutants 

Control Object Standard No. Year of Implementation and Revision

Power plant boilers GB13223 1991, 1996, 2003, 2011

Industrial boilers GB13271 1983, 1991, 1999

Coking process GB16171 1996, 2012

Iron and steel production process GB28662-GB28666 2012

Cement production process GB4915 1985, 1996, 2004

Control the total emissions of atmospheric pollutants. On the basis of the Law of the People’s Republic of China 
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on the Prevention and Control of Atmospheric Pollution, China specifies two control zones and kicks off the control 
of total SO2 emissions. A series of policy measures aimed at this binding target was implemented during the 11th 
FYP period, such as a preferential tariff for desulfurization, replacing small units with large ones, backward capacity 
elimination, and regional restrictions; remarkable achievements were accomplished in reducing emissions in the 
engineering, structural and management aspects. During 2005-2010, the desulfurization proportion of thermal 
power units has increased from 14% to 86%, and small thermal power units with a total installed capacity of 76.83 
GW have been shut down. Outdated production capacity equivalent to 120 million tons of iron, to 72 million tons 
of steel, and to 370 million tons of cement was eliminated. SO2 total emissions were reduced by 14.29%, which 
exceeds the emission reduction target in the 11th FYP period. On this basis, a reduction of 8% in SO2 emissions 
remains a binding target during the 12th FYP period, and a reduction of 10% in NOX emissions is included in 
emissions reduction requirements.

Comprehensively improve the urban atmospheric environment. A national policy to promote service and com-
merce while restricting industry has been carried out in cities. Specifically, a large number of heavily polluting 
enterprises were relocated from urban areas to more remote areas. In urban clean energy transformation, cogen-
eration and central heating were developed and a number of small coal-fired boilers were eliminated. Oil and fuel 
recovery was introduced in gas stations in the Beijing-Tianjin-Hebei region, Yangtze River Delta, and Pearl River 
Delta to reduce VOC emissions from oil and gas. Urban atmospheric environmental remediation has achieved 
positive results. In 2010, the annual average concentration of SO2 and PM10 in cities at the prefecture level or above 
were 35μg/m3 and 81μg/m3, down by 24.0% and 14.8% from the 2005 level respectively. In accordance with the 
then Ambient Air Quality Standards (GB3095-1996), 83% of the cities have meet the Grade II air quality standards, 
rising from the 52% in 2005 (as shown in Figure 7-7).

Figure 7-7  Proportion of cities up to Grade I, II, and III air quality standards  
and below Grade III standards in China during 1999-2010

Source: State of Environment, Ministry of Environmental Protection

Actively explore the joint prevention and control mechanism for regional atmospheric pollution. To ensure 
the air quality during Beijing Olympic Games, Shanghai World Expo and Guangzhou Asian Games, North China 
with six provinces (autonomous regions and municipalities), Yangtze River Delta with three provinces (munici-
palities) and Pearl River Delta, regardless of the administrative boundaries, have jointly set up the Leading Group, 
signed the Environmental Protection Cooperation Agreement, and rolled out the air quality assurance program for 
inter-provincial collaboration and inter-departmental interaction. Concerted efforts with close cooperation were 
made for the overall control of SO2, NOX, PM and VOCs emissions, harmonized environmental law enforcement 
and supervision, and unified environmental information disclosure. Such a strong joint force for pollution control 



Chapter 7  Regional Air Quality Integrated Control System Research

193

has produced positive results, guaranteeing good urban ambient air quality in the events. Moreover, useful expe-
rience has been accumulated for further regional joint prevention and control of air pollution.

In future years, most of the above measures will continue to play an important role in the prevention and control 
of air pollution in China. However, this is not enough to cut down the precursor emissions by over 15% in each 
FYP period, let alone to achieve the target of air quality improvement. There are four types of challenges. First, 
the legal basis for air pollution control remains very weak, providing inadequate support of air pollution control 
policies and measures. Second, the capacity building for overall air pollution control lags behind in all aspects, 
ranging from the national level to the local level, from stationary sources to mobile sources, and from policy making 
to management and practice. Human input and scientific support are insufficient, hindering the formation of a 
complete management system and undermining the response to regional atmospheric pollution with its complex 
and composite features. Third, with the advance of industrialization, urbanization and mobilization in the future, 
annual consumption of coal in China will keep increasing and exceed 4 billion tones, and the population of light-
duty gasoline vehicles will increase by approximately 15 million every year. China faces tremendous pressure to 
digest new emissions and to further substantially cut down atmospheric pollutants. Fourth, the pollution control 
level for coal-fired plants and motor vehicles remains low. Pollution control mainly depends on the end treatment 
and systematic, comprehensive and efficient control measures are absent.

In accordance with the previous analysis, China needs to make improvements in regulations, management mech-
anism, capacity building and control measures in order to achieve the goal of air quality improvement. This study 
summarizes the air quality management experience in the United States and Europe, and comes up with five policy 
recommendations for regional air quality control based on China’s practices. 

7.4  POLICY RECOMMENDATIONS FOR REGIONAL  
AIR QUALITY CONTROL

7.4.1  Accelerate the amendment to the Law on the Prevention and  
Control of Atmospheric Pollution 
The Law of the People’s Republic of China on the Prevention and Control of Atmospheric Pollution was enacted in 1987. 
With the process of air pollution control, amendments were made in 1995 and 2000 respectively, on which basis a 
series of laws and regulations has been rolled out and implemented to promote the prevention and control of air 
pollution. This law has played an important role over the years in reducing emissions of air pollutants, preventing 
and controlling air pollution, protecting people’s health, and promoting sustainable economic and social develop-
ment. However, air pollution has undergone a huge change since 2000, shifting from typical coal smoke pollution 
to combined vehicle and coal pollution. More specifically, the major components of air pollutants changed from 
SO2 and PM10 to PM10, PM2.5, O3 and their precursors as air pollution expands from cities to regions. Mobile sources 
and industrial process sources joined coal-fired sources in producing air pollution. The existing Law is hardly 
adapted to the new trend in the prevention and control of regional, combined and complex air pollution shaping 
in the process of rapid industrialization, urbanization and motorization. To this end, amendments are required in 
the following aspects to provide legal support for the corresponding policy measures:

First, PM2.5 and O3, having an important impact on human health, should be placed in a core position in the 
prevention and control of air pollution in China. Secondary PM formed in the chemical reactions of such pol-
lutants as SO2, NOX, VOCs and NH3 accounts for more than 50% of PM2.5 in the air. NOX and VOCs are also the 
reactants of O3. In view of this, the Law shall stress the integrated control of multi-pollutant emissions. In addition 
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to SO2 and smoke dust, important precursors of PM2.5 and O3 formed from NOX, VOCs and NH3 should also be 
brought under strict control. In terms of sources, as industrial pollution control deepens, prominence should also 
be given to non-point sources such as small and medium-sized boilers, dust, food and beverage fumes and painting 
spraying, as well as motor vehicles and other mobile sources.

Second, incorporate air quality improvement as the core content of atmospheric environment management. 
Government responsibilities and obligations in air quality compliance management within the jurisdiction should 
be clarified, and more responsibilities and corresponding power should be given to governments at all levels in air 
quality management. A technical roadmap for urban air quality compliance management should be developed, 
specifying the compliance deadline based on the status and gap in different cities, as well as the goals and priorities 
in different phases of the whole process. Consequences for the government of the cities that fail to meet the ambient 
air quality standards should also be clarified

Third, improve the joint prevention and control mechanism for regional air pollution to address the transmis-
sion of atmospheric pollutants across administrative boundaries. Based on the experience of Europe and the 
United States, the control mechanism for regional total emissions should be improved to address pollutants that 
travel long distances and affect regional air quality, such as SO2, NOX and VOCs. The Ministry of Environmental 
Protection determines the target of total emission control and assigns it to each administrative region, reducing 
the impact of upwind atmospheric pollutants on downwind air quality. Joint prevention and control mechanisms 
for regional atmospheric pollution should be introduced to ensure that the target is achievable. 

Fourth, further strengthen the penalties for violations and increase the cost of atmospheric environment ille-
galities. Punishment and penalties for illegal actions should be raised. Penalty standards provided in the existing 
Law for excessive emissions, non-compliance with ambient air quality standards and data falsification are too low. 
As a result, the cost for violations is far less than that for compliance, which is not conducive to the prevention and 
control of atmospheric pollution. Moreover, the provisions on treatment and control within specified deadlines 
should be refined, and the decision-making power clearly allocated to competent administrative departments of 
environmental protection in governments at all levels. In addition, it is necessary to make law enforcement more 
cost effective, step-up law enforcement efforts, and refine the legal responsibilities of environmental regulators to 
ensure that those convicted receive appropriate penalties.

Fifth, put emphasis on the control of emissions from non-road mobile sources. Emissions from ships, aircrafts, 
trains, and non-road machineries should also be included under the Law, with clarified management responsibilities 
of MEP for dealing with non-road mobile sources.

7.4.2  Improve the air quality management mechanism, and enhance air 
quality management capabilities
China launched the prevention and control of air pollution in the 1970s. Since then, the emphasis has been put on 
the emission intensity of key pollution sources and the total emissions of major pollutants, rather than ambient air 
quality. Targets of atmospheric pollutant emissions reduction are primarily based on emission reduction technologies 
and economic potential, rather than on the requirement of human health for air quality. Air quality assessment takes 
into account three “traditional” atmospheric pollutants, SO2, NO2 and PM10, instead of PM2.5 and O3, both of which 
have a more severe impact on human health. To insure a healthy, comfortable and safe atmospheric environment 
where the masses live, China has to change its thinking about air pollution control—identify compliance with air 
quality standards as the core and the ultimate management goal, and tackle the emission reduction of PM2.5 and 
related precursors as an important means to improve air quality. Such an air quality management mode needs the 
support and backup from a sound management mechanism and powerful management capabilities. Compared with 
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Europe and the United States, China is faced with more complex air pollution and a more difficult management task, 
but has weaker support in terms of the number of managers, institutional facilities, financial inputs and technolo-
gies. In order to meet the requirements of air quality standards and pollutant emission reduction for environmental 
management, it is urgent for China to enhance the mechanisms and capacity building in the following aspects:

First, allocate the appropriate resources with reference to the air management system of Europe and the United 
States. Atmospheric administration functions are dispersed in several business units of MEP, such as Department of 
Total Pollutants Control, Department of Pollution Prevention and Control, Department of Planning and Finance, 
Department of Environmental Monitoring, and Department of Science, Technology and Standards. Overlapping 
management responsibilities among business units undermine the efficient coordination in the entire atmospheric 
management. Meanwhile, human resources for atmospheric administration are limited. There is, at most, one ded-
icated division taking the responsibilities of air management within each department, and there are only a total of 
four established persons in the Department of Pollution Prevention and Control directly responsible for air quality 
management. In contrast, the Office of Air and Radiation (OAR) led by the Assistant Director of U.S. Environmental 
Protection Agency (EPA) is directly responsible for atmospheric management. It is one of the 11 central bodies of the 
EPA and has 1,400 managerial persons and four sub-offices, namely air quality planning and standards, atmospheric 
program, transportation and air quality, radiation and indoor air. Like the U.S, most European countries set up a 
dedicated coordination organization for atmospheric management and allocate human resources for meticulous 
management. The U.S. management framework for atmospheric management enables uniform and efficient coor-
dination and refined labor division and duties for specific work. It has laid the institutional and personnel base for 
raising atmospheric management capabilities. To improve atmospheric management capabilities for quantitative 
and meticulous management, China needs to comprehensively integrate associated functions and resources, and set 
up a dedicated atmospheric management department for overall coordination, that is similar to the management 
mode applied in medicine supervision, water resource and nuclear safety. It also requires substantially increased 
technical support and human resources to pave the way for quantitative and meticulous air quality management.

Second, improve the joint prevention and control mechanism for regional air pollution to facilitate overall 
regional management in severely polluted Beijing-Tianjin-Hebei, the Yangtze River Delta and Pearl River 
Delta. Under the Chinese jurisdiction-based environmental management system, departments of environmental 
protection account to government at the same level. This is not conducive to the control of regional air pollution. 
Meanwhile, local management and technical personnel engaged in the prevention and control of air pollution, 
compared with national atmospheric management, are even more inadequate. In contrast, dedicated representa-
tives in the 10 regional offices under the US EPA cooperate with the state governments. Apart from coordinating 
regional atmospheric management, they also cultivate leadership talents and skilled specialists with atmospheric 
management expertise, thus enhancing capabilities to address the issue of regional atmospheric environment. 
China needs to set up specialized agencies in areas with serious air pollution, such as the Beijing-Tianjin-Hebei 
region, the Yangtze River Delta and the Pearl River Delta, to take charge for the overall regional air quality man-
agement. Joint meetings should be held to facilitate the unified and coordinated regional joint prevention and 
control mechanism. A joint law enforcement and regulatory mechanism for regional atmospheric environment 
should be introduced for enhanced enforcement and supervision. Regional consultations are needed under the 
environmental impact assessment and consultation mechanism for major projects. In addition, mechanisms 
should be introduced to facilitate regional exchanges and sharing of environmental information and regional 
early warning and linkage in atmospheric pollution. All these measures are aimed to increase the capacity in 
local air quality management under “unified planning, monitoring, supervision, assessment and coordination” 
in regional air pollution prevention and control by setting up local departments on air quality management and 
vehicle emission control in some key cities.
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Third, increase the funding for air quality management, and advance the implementation of the National 
Clean Air Action Plan included in the national budget. In the 11th FYP period, the investment in environmental 
protection accounted for about 1.35% of the GDP, well below the level of developed countries. Also, the inputs 
for the prevention and control of atmospheric pollution have been insufficient in water environmental protection, 
heavy metal pollution control, and ecological protection for a long time. It directly leads to inadequate investment 
in atmospheric management capacity building, and a serious lack of data and research to support quantitative and 
meticulous management. In terms of funds, the central government should set up special funds for atmospheric 
pollution prevention and control and increase the introduction of specialized management and technical talents 
to enhance research capacity and basic management capacity. Meanwhile, it should also develop an investment 
mechanism for diverse investment subjects and approaches, and lead and encourage local governments and enter-
prises to put in place financial incentives for air pollution control. In terms of technologies, a number of national 
special research projects should be carried out in China as soon as possible, in hope of breakthroughs for such 
major scientific issues as the generation mechanism of air pollution in different regions, source apportionment, 
and control and prevention paths.

7.4.3  Accelerate the transformation of economic development mode  
and promote the continued reduction of pollutants
The U.S. and European experience show that improvement of air quality accompanies transformation of economic 
development mode. In the recent three decades, the decreasing proportion of heavy chemical industries in such 
industrialized regions as Europe and the U.S contributes to the gradual reduction of air pollutant emissions in 
the industrial process. However, now in the late stage of industrialization, China still depends heavily on ener-
gy-consuming and high-polluting industries for economic development. Although the emission intensity of air 
pollutants per unit of GDP is 40% to 80% lower than the 1990 level, SO2 and NOX emissions are still one to three 
times higher due to the fast growth of heavy chemical industries in the process of rapid economic expansion. In 
particular, China’s crude steel and cement outputs have increased by four and two times respectively since 2000 
(as shown in Table 7-4). In 2010, crude steel output in the Beijing-Tianjin-Hebei region and cement output in the 
Yangtze River Delta region were 1.9 times and 4.3 times as much as that of the U.S respectively. To substantially 
cut down emissions of atmospheric pollutants amid stable and rapid economic expansion, it necessitates a faster 
decline in the emission intensity per unit of GDP than that in last two decades to offset the negative effects of rapid 
GDP growth on pollution reduction.

Table 7-4  Steel and cement outputs in 2000 and 2010 (100 million tons)

1990 2000 2010 Proportion of global output in 2010

Crude steel 0.66 1.29 6.27 44%

Cement 2.10 5.97 18.68 60% 

Taking the opportunity of socio-economic transformation, it is pressing for the National Development and Reform 
Commission (NDRC), Ministry of Industry and Information Technology (MIIT) and MEP to jointly develop pro-
active policy measures to push ahead industrial restructuring, reduce the massive emissions from heavy chemical 
industries, as well as adjust industrial output by gradually eliminating the capacity in regions with concentrated 
heavy chemical industries and severe air pollution. These measures include the following suggested actions:

•	 Shape a sustainable investment and consumption pattern that will reduce the dependence of local 
economic development on heavy chemical industries. Increase the proportion of the tertiary industry 
and high value-added industries, and slow down the development of energy-consuming, high-polluting 
industries. It is forecasted that China will maintain stable and fast economic development in the next 15 to 
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20 years, the urbanization process will further accelerate, and the feature of heavy chemical industries will 
remain prominent. China needs to promote the development of strategic emerging industries, and guide 
the sustainable transformation of investment and consumption patterns via differentiated economic pol-
icies. Meanwhile, total pollutant control and energy consumption should become drivers to achieve peak 
iron, steel, and cement outputs in the 13th FYP period, followed by decline in their output, with improved 
air quality.

•	 Improve the technical level and reduce overall energy consumption and air pollutants while enhanc-
ing the industrial output value. China should raise the industrial access threshold, prioritize such 
indicators as energy-efficiency, environmental protection and security in the strict implementation of 
energy efficiency assessment and review, and environmental impact assessment in accordance with the 
law. Construction land review and loan approval should also be stricter. On the other hand, with the 
elimination of backward production capacity in such polluting industries as thermal power, iron and steel 
and building materials, China can improve the overall technical level to drive ahead industrial optimiza-
tion and reduce air pollutant emissions. Throughout this process, efforts should be made to promote the 
universal and efficient utilization of best available technologies for cleaner production and pollutant emis-
sions control, for instance, reducing the use of volatile materials in coating and cleaning processes. At the 
same time, the industrial chain should be extended and the proportion of refined high value-added prod-
ucts increased to reduce pollutant emissions along with the development of heavy chemical enterprises.

•	 Progressively reduce the capacity of heavy chemical industries in the Beijing-Tianjin-Hebei region, 
Yangtze River Delta and Pearl River Delta to reduce severe combined and complex air pollution. 
These regions and their cities are experiencing the transition from late industrialization to post-indus-
trialization. In some cities and regions, with the evacuation of heavy chemical industrial production and 
the substantial adjustment of energy structure, the emissions of multiple atmospheric pollutants are being 
reduced, thus creating or having created conditions for reducing emission intensities. Strict technical 
and environmental requirements for access thresholds should be set for transfer of industry from these 
regions, so as not to affect the realization of air quality improvement goals in other areas such as Central 
or Western China. 

7.4.4  Optimize the energy structure to achieve efficient, clean, and sustainable 
coal utilization
Coal is an important basic energy resource for China. China’s coal consumption has been on a rapid rise since 2000, 
up from 1.4 billion tons to 3.1 billion tons in a decade. In 2010, China accounted for 48.2% of the world’s total coal 
consumption. Compared with clean energy such as natural gas, the coal utilization process generates more air pol-
lutants including SO2, PM, heavy metals and CO2. Due to the limitations of resource endowments, coal has been in 
a dominant position in the energy structure. It has accounted for about 70% of primary energy consumption since 
the 1980s, far more than the 20% in some other countries. Such coal-dominated energy structure is an important 
contributor to the massive emissions of atmospheric pollutants. More specifically, it is responsible for 90% of the 
SO2 emissions in China, 67% of the NOX emissions, 40% of the soot emissions, and 70% of human-caused atmo-
spheric mercury emissions. Coal consumption intensity is also significantly consistent with the spatial distribution 
of regional air pollution, especially PM2.5 pollution (as shown in Figure 7-8). In view of this, a substantial reduction 
of air pollutant emissions in coal combustion is a must to improve ambient air quality in China and particularly 
the severely contaminated eastern regions.
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Figure 7-8  PM2.5 pollution in eastern regions is more serious (b),  
consistent with the spatial distribution of coal consumption intensity (a)

Source: Chinese Energy Statistical Yearbook 2011, China Statistical Press, 2012; van Donkelaar et al., 2010.  
Global Estimates of Ambient Fine Particulate Matter Concentrations from Satellite-Based Aerosol Optical Depth:  

Development and Application, Environmental Health Perspectives, 118 (6): 847-855

Energy resource endowment determines that coal will dominate China’s energy structure for a long time to come. 
Hence only sustainable, clean and efficient coal use will provide prerequisites for controlling the emissions of air 
pollutants from coal combustion. It is also advised that the NDRC, MEP, and relevant ministries introduce policies 
for energy system optimization in order to push forward the gradual shift from coal to natural gas and other clean 
energy sources, the strategy of sustainable, clean, efficient use of coal, and technological advancement in the use 
and conservation of all energy sources. Major policies include:

•	 Optimize the energy structure by reducing the proportion of coal in primary energy. In the near 
future, massively increase the supply of natural gas and develop nuclear energy; in the mid- and long-
term, develop wind, solar, biomass and other renewable energy sources aiming at a reduction of 3 to 5 
percentage points in the proportion of coal to primary energy during each FYP period.

•	 Optimize the spatial distribution of coal consumption by controlling regional total coal consump-
tion. Reduce coal consumption in Beijing, Shanghai and areas with high coal consumption intensity in 
their late stage of industrialization, and restrain the growth rate of coal consumption in eastern regions, so 
as to reduce coal consumption in regions with serious air pollution, including the Beijing-Tianjin-Hebei 
region, the Yangtze River Delta, and the Pearl River Delta.

•	 Improve the coal consumption structure, promote the transfer of coal consumption to large-scale 
coal-fired equipment with best available technologies, and reduce the terminal coal consumption in 
the industrial and commercial sector. The power sector’s coal consumption should account for 60% and 
65% of the total in 2020 and 2030 respectively.

(a)

(b)
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•	 Put emphasis on pollution control in the whole coal life cycle to advance coal washing and distribu-
tion. Efforts should be made to increase the proportion of washed coal to more than 70% in 2030 to be in 
line with the international level.

•	 Vigorously promote clean fuel adoption in households. Reduce the direct combustion of raw coal and 
biomass in households and promote gas energy and briquette use.

In addition, China as the largest coal consumer in the world should develop and use the world’s best coal-fired 
pollution control technologies, and gradually establish a leading position in clean coal utilization. Stringent emis-
sion standards and access measurement method should be introduced to promote the research, development and 
use of best available technologies for air pollution control, such as efficient desulfurization, denitration and dust 
removal, and ensure the efficient and stable operation of these technologies in the coal-fired pollution source to 
reduce the emissions of pollutants.

7.4.5  Comprehensively strengthen pollution control in mobile sources
Mobile sources have become a prominent factor in causing ambient air quality problems. Mobile sources contrib-
ute 20% -25% of PM2.5 in major cities such as Beijing and Shanghai, as well as the eastern densely populated areas. 
Some factors such as the rapid increase in the vehicle population, weak promotion and ineffective enforcement 
of stage two vapor recovery or onboard refueling vapor recovery, and loose standards on summer time fuel vapor 
pressure have resulted in high VOCs emissions from gasoline vehicles, and hence lead to ozone nonattainment. 
Pollution from rapidly growing mobile sources has posed one of the greatest challenges in air quality management. 
Its control to a large extent determines whether regional air quality is effectively improved in China, but also majorly 
impacts the public satisfaction about relevant government policies and implementation. At present, both developed 
and developing countries are facing unprecedented challenges from the prevention and control of mobile source 
pollution and attach a high degree of attention to this issue. Countries across the world are active in summarizing 
lessons learned and exploring a more scientific, rational and efficient program for mobile source pollution control. 
China is the world’s largest auto market and the rapid increase in the number of motor vehicles leads to severe con-
gestion. Simultaneously pollutants which are not brought under effective control pose short and long-term hazards 
to the health of the residents in highly populated urban areas. For the purpose of effective control of mobile source 
pollutants, China should work out comprehensive policies regarding fuel quality, vehicle emissions standards and 
road use, covering mobile sources management, vehicle energy and urban planning. 

With regard to fuel quality, it is necessary to rapidly introduce near zero sulfur levels in both diesel fuel and 
gasoline. Modern, efficient purification processing for mobile source emissions requires high quality gasoline, and 
diesel fuels, in which it is essential to achieve at least low-sulfur content (sulfur content less than 50ppm) or the 
best, near zero-sulfur content (sulfur content below 10ppm). In promoting low-sulfur and sulfur-free gasoline and 
diesel, only a few cities in China such as Beijing and Shanghai have made significant progress in the last decade. 
As a result of such slow advancement, the implementation of more stringent vehicle emission standards has been 
delayed, hindering the realization of ambient air quality improvement targets. According to studies, if low-sulfur 
and sulfur-free fuels were introduced across the country on the schedule that MEP intended and National Emission 
Standards IV for heavy-duty diesel vehicles was implemented on schedule (rather than delayed 30 months), PM 
emissions from new trucks would have been reduced by about 80% over the level specified in National Emission 
Standards III and NOX emissions by about 30%. Such a difference in emissions will impose a 5-10-year effect on 
ambient air pollution over the lifetime of these vehicles. In fact, large oil refineries in China are largely capable of 
producing low-sulfur and sulfur-free gasoline and diesel. Appropriate price policies and economic incentives could 
be effective in actualizing the market supply in the short term. It thus will play a substantial role in controlling 
mobile source pollution and improving ambient air quality. In light of this, it is recommended that the Chinese 
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Government attach a high degree of attention to low-sulfur and sulfur-free fuels, and bestow the right of oil qual-
ity management on MEP. With a clarified schedule and firm targets, effective policies should be quickly carried 
out to advance the realization of low-sulfur fuel and sulfur-free fuels for vehicles and promote low-sulfur fuels in 
non-road mobile sources.

With regard to vehicles, accelerate the development and implementation of a full-range of emissions standards. 
International experience has shown that stringent emission standards provide essential regulatory conditions for 
mobile source pollution control. Over the past decade, China has developed a relatively strong emission standards 
system for vehicles which largely constrained emissions growth in spite of the tremendous increase in the vehicle 
population. However, in comparison with developed countries, China still lags behind in the stringency of its limits, 
the scope of coverage and reasonable implementation for which further improvement is required. For example, the 
emission standards for railways, waterway vessels, agricultural and construction machinery, power generation sets, 
and small general machinery with internal combustion engines, as well as the emission standards for vapor emis-
sions during refueling and otherwise, need to be improved. For this consideration, government departments should 
accelerate the development and implementation of full-range emission standards for internal combustion engines 
with wide participation from all walks of life (not limited to people engaged in internal combustion engines) for 
opinions and suggestions. Such standards shall take into account the world’s most advanced and reasonable tech-
nical requirements, and be promulgated as soon as possible. Advanced, rigorous standards are expected to actively 
promote the innovation and development of partial zero emissions vehicles (P-ZEV) and zero emissions vehicles 
(ZEV), and pose requirements on emission processes not covered by the current standards (such as VOCs emissions 
in gasoline refueling process). China is advised to advance the implementation of as rigorous and comprehensive 
as possible set of emission standards consistent with the availability of low sulfur and ultra low sulfur fuels. New 
diesel vehicles should be required to meet the National Emission Standards V as soon as possible but no later than in 
2015 and Euro VI standards requiring active regeneration diesel particulate filters (DPF) should be required in key 
regions and cities by the same time. New light gasoline vehicles should be required to adopt all the emission control 
measures specified in National Emission Standards V, including the on-board refueling vapor recovery (ORVR) 
which controls refueling vehicle emissions as soon as possible. In addition, if fuel quality conditions permit, it is 
encouraged to carry out retrofit projects for diesel vehicles. A clear roadmap regarding fuel quality and emissions 
standards for all categories of on and off road vehicles should be a high priority for MEP in the immediate future.

In the aspect of roads, create a new sustainable urban transport system. Developed countries’ experience and 
lessons learned show that a sustainable urban transport system is crucial to traffic pollution control. A new, charac-
teristic urban transport system is required, which emphasizes the development and design of urban public transport, 
cycle track and pedestrian walkway design, and traffic optimization, and introduces such management means as 
low-emission zones and zero-emission zones, green passenger and freight transport, and peak traffic management. 
It is advised to delineate low-emission zones and zero-emission zones in cities in urgent need of air pollution control 
and work out appropriate management measures in 2013, so as to reduce the emissions of buses and taxis in such 
zones. Peak and traffic management of high-emission private cars is also recommended.

In addition to the above three, vessels have been significant emission sources polluting the air of port cities such 
as Shanghai, Shenzhen, Guangzhou, Nanjing and Ningbo. However, the local government is not able to effectively 
supervise these sources based on the existing management framework. A cooperative mechanism should be estab-
lished between the Ministry of Environmental Protection and the Ministry of Transportation to identify the duty 
and responsibility in local vessel emission control. China should implement a vessel sulfur emissions control zone 
in Yangzi River Delta (YRD) and Pearl River Delta (PRD), and install the shore side electricity facilities in ports. 
Emission standards, oil standards and management standards should also be introduced as soon as possible for 
non-road mobile sources such as construction and agriculture machineries, and locomotives.

The report was submitted by Special Policy Study Team
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CHAPTER 8   
CCICED 2012 WORK REPORT

LI GANJIE  
CCICED SECRETARY GENERAL
As a high-level policy advisory institution in the field of environment and development, the China Council for 
International Cooperation on Environment and Development (CCICED or the Council) has received considerable 
attention and strong support from the Chinese Government over the past two decades. Senior Chinese leaders have 
attended CCICED Annual General Meetings (AGMs) and met with International Members 45 times. Premier Wen 
Jiabao has taken part in CCICED AGMs for 15 consecutive years since 1998, and has spoken highly of CCICED. He 
said: “The strong vitality of CCICED lies in its focus on an eternal theme – sustainable development. CCICED 
is a platform, its importance not only reflected by the environmental cooperation between China and other 
countries, but also by China’s influence on environment and development globally. CCICED will continue 
and become better and better.” In his opening speech at the CCICED 2011 AGM, Vice Premier Li Keqiang also 
spoke highly of CCICED activities and expressed his expectations for CCICED Phase V. He said: “CCICED has 
been engaged in China’s environment and development over a long period of time, and has carried out a great 
number of fruitful activities. Many policy recommendations by CCICED have been adopted by the Chinese 
Government and have achieved positive results, which has contributed to China’s sustainable development. I 
hope that the new phase of CCICED will continue to take full advantage of the wisdom and vision of its experts, 
actively introduce advanced ideas and international practices, carry out in-depth studies on key issues based 
on China’s current and future needs in environment and development, and make its contribution to China’s 
transformative development.” 

In 2012, the global economy was still reflecting the impact of the financial crisis and was fragile and sensi-
tive, which slowed momentum in global sustainable development. Although the United Nations Conference on 
Sustainable Development was a significant development in enhancing people’s understanding of environment 
and development issues, sustainable development still lacks strong commitment and cooperative action from 
the international community. The environment and development process is facing unprecedented challenges. 
Under the background of a global economic slowdown, China’s economic growth is facing continuous decline, 
and its “maintaining a steady growth” strategy has increased pressure on environmental protection. Facing this 
complex and grave situation, the Chinese Government has coordinated its plans for tackling environmental issues 
both at home and abroad, actively taking part in international cooperation and governance in environment and 
development, firmly promoting the development of ecological civilization as a national strategy, and actively 
facilitating the green transformation of its economic development mode. Based on the new situation, tasks, and 
requirements that China faces, the Government has taken a series of strategic measures. In particular, environ-
mental protection has been strategically embodied in development, and embodied development environmental 
protection and China has actively explored a new path to environmental protection that is low in cost, high in 
benefits, low in emissions and sustainable in development. 

CCICED entered its Phase V in 2012, and has conducted its work based on the objectives, tasks and policy research 
directions identified in CCICED Phase V’s mandate. Under the strong leadership of the Bureau and with the support 
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of Chinese and international partners, CCICED has successfully completed its work this year and has met expected 
objectives. Some areas of progress in 2012 are the following:

I.  The Success of CCICED Rio + 20 Side Event highlighting the role of 
CCICED as a high-level international platform for dialogue on environment 
and development policy. 
CCICED held a Side Event at the United National Conference on Sustainable Development (Rio + 20) in Rio de 
Janeiro, Brazil on June 21, 2012 with the theme “Rio + 20, CCICED at 20”. Mr. Wen Jiabao, Member of the Standing 
Committee of the CCCPC Political Bureau and Premier of the State Council, chaired the meeting and exchanged 
his views with participants on relevant issues related to sustainable development in China and the world. 

The CCICED Rio + 20 Side Event was CCICED’s first overseas event and its success is reflected in the following 
six aspects:

1.	 CCICED Rio + 20 Side Event was the only high-level Chinese interactive side event attended by a State Leader 
during the United Nations Conference on Sustainable Development. The attendance of Premier Wen and the 
warm and candid discussion between Premier Wen and international participants demonstrated the strong 
support on the part of the Chinese Government and Premier Wen Jiabao for CCICED. It further demon-
strated the important role and significance of CCICED as a unique high-level international policy platform 
for dialogue on China’s environment and development. 

2.	 The side event attracted considerable attention from Chinese and international stakeholders. The partici-
pants in the side event were of senior rank and from a wide range of areas. The Chinese participants included 
13 ministry leaders from the Ministry of Environmental Protection, Ministry of Foreign Affairs, NDRC, 
Ministry of Finance, Ministry of Agriculture, Ministry of Commerce and the Research Office of the State 
Council. International participants included heads of such international institutions and organizations as 
UNEP, WWF, World Business Council for Sustainable Development and ADB, as well as 12 ministry-level 
officials from Germany, Italy, Denmark, the Netherlands, Australia, Sweden, Japan and the United States. A 
total of 16 Chinese and international Council Members attended the meeting. 

3.	 The Side Event covered a wide range of topics, including significant challenges facing China, understanding 
of the world situation, matters related to China in its external relationships, and the value of CCICED and 
possibilities for applying this model of international cooperation elsewhere. Some international participants 
commented that, through his answers and statements, Premier Wen Jiabao demonstrated his personal as well as 
the Chinese government’s commitment to enhancing the relationship between environment and development 
and China’s commitment to sustainable development. The recognition of the commitment and achievements 
made by China at the Rio + 20 side event may be seen as a turning point and demonstrated that China can 
be a source for new ideas, technology and experience in environment and development. 

4.	 The appreciation and full affirmation given by Premier Wen Jiabao to CCICED have greatly strengthened 
the confidence of Council Members, donors and partners and their willingness to support the long-term 
development of CCICED. 

5.	 The Side Event received active media attention. CCTV evening news aired a 3-minute program on the meet-
ing. All major newspapers and network media in China reprinted in full the speech by Premier Wen Jiabao. 

6.	 CCICED used in this case a large international conference as a platform for sharing CCICED experience and 
achievements over the Council’s past 20 years, as well as for expanding the understanding of international 
communities about CCICED and for further enhancing CCICED influence internationally. 
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II. Implementation of CCICED Phase V activities
In 2012, all activities planned for the first year of CCICED Phase V were launched effectively and made substantial 
progress thanks to the strong support of the Chinese Government, active promotion of Ministry of Environmental 
Protection and close cooperation of CCICED’s major donors and partners. They included the following:

(I)  Nomination of the Members for CCICED Phase V

Twenty years of evolution and growth has enhanced CCICED’s role as a high-level mechanism for dialogue and 
cooperation on environment and development policies between China and the international community, engaging 
the highest level of government and exerting considerable influence on policies on environment and development. 
Its achievements are inseparable from the prominent role played by Chinese and international Members. As one 
of the important activities of the new phase of CCICED, the nomination and appointment of the Council’s mem-
bership have been completed after consultation with many stakeholders. There are 57 Members in CCICED Phase 
V, 32 Chinese Members and 25 International Members. 

The Council’s Phase V membership comprises approximately 50% new Members. In comparison to that of Phase 
IV, Phase V membership has the following three major characteristics: First, diversification in areas of expertise was 
accomplished by including members with backgrounds in such areas as energy, resources, environment, ecology, 
society, economy, finance, law, macro policy, regional development, and academia. Second, a balance was struck 
between regions and countries by including representatives from major developed countries and economies, devel-
oping countries, emerging economies, international organizations and institutions, as well as NGOs and enterprises. 
Third, an age balance was achieved by including younger Members. 

(II)  Completion of the draft Charter for CCICED Phase V and supplementary provisions

 The draft Charter for CCICED Phase V and its supplementary provisions has been compiled and improved after 
communication and consultation with major donors and partners of CCICED and after internal procedures were 
completed on the Chinese side, to prepare for its review and adoption at the first AGM of CCICED Phase V in 
December 2012. 

The CCICED Phase V Charter has two major characteristics. First, it inherits the objectives, tasks, organizational 
structure and operational mechanisms identified for Phase IV. Second, it makes necessary changes and improve-
ments based on the changing domestic and international situation and includes more attention to the interaction 
and implications of environment and development issues both in China and globally; provides for policy rec-
ommendations to the Chinese Government that focus on more active participation in global environment and 
development processes; further enhances the organization and management of policy research projects in order to 
strengthen the influence and relevance of CCICED policy recommendations; includes a provision for conducting 
policy demonstration projects to improve the workability and feasibility of policy recommendations; expands 
activities to publicize the findings of CCICED to Chinese and international stakeholders through various channels 
and methods; and strengthens capacity building of the Chief Advisors and their supporting group as well as the 
Secretariat and improves the overall management and operation of CCICED. 

(III)  Identification of priority areas for policy research in CCICED Phase V

Policy research and policy recommendations to the Chinese Government on environment and development are 
basic activities and the core mandate of CCICED. Understanding its position and historic mission, CCICED’s new 
phase will identify guidelines, objectives and tasks for policy studies; place China’s economic and social development 
stage in the context of current conditions as well as past experience; give priority to the “12th Five-Year Plan” while 
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looking forward to the “13th Five-Year Plan”; aim at the achievement of a comprehensive Xiaokang society by 2020; 
focus on the development of ecological civilization and achievement of a resource-saving and environment-friendly 
society; carry out studies on difficult and key environment and development issues at the macro, medium and micro 
levels; and put forward far-sighted, strategic, and feasible policy recommendations to the Chinese Government. 
In the next five years, CCICED will concentrate on topics such as regional balance and green development, envi-
ronmental and social issues in the process of green transformation, management and policy innovation for green 
development and China’s role in global green development as priority areas for policy research. Its work will not 
only serve China’s green transformation and social progress, but also contribute to global sustainable development. 

(IV) Fund raising for CCICED Phase V has obtained expected achievement 

Through various forms of communication and consultations over the past year, CCICED Phase V has secured finan-
cial and intellectual support from a wide range of Chinese and international stakeholders. In order for CCICED to 
play an even more significant role, the Chinese government has doubled its financial support to Phase V compared 
to its Phase IV contribution. Some major donors have also increased their financial support to CCICED. To date, 
approximately $24 million in operational funds are in place. 

It should be noted that CCICED’s cooperation framework has gradually changed from development assistance to 
bilateral environmental cooperation. Major donors to CCICED, including Canada, Sweden and Germany have 
confirmed that they have shifted their CCICED support programs from bilateral development aid to bilateral 
environmental cooperation. This has put CCICED’s long-term development on a more solid foundation. 

III. Relevant Policy Research
In 2012, CCICED launched a series of policy research projects focused on the theme of Regional Balance and 
Green Development, in preparation for the 2012 AGM and the preparation of policy recommendations for the 
Chinese government. 

1.  Completing policy research on schedule 

The CCICED has completed the following two task forces and three special policy research projects in 2012; their 
research findings will be presented to the 2012 AGM:

1.	 Task Force on Policy Mechanism Towards Environmental Targets for “12th Five-Year Plan” (2011-2012)

2.	 Task Force on Strategy and Policies on Environment and Development in Western China (2011-2012)

3.	 Environmental Strategy and Measures for Transformation of Development Mode in Eastern China (2012)

4.	 Regional Air Quality Integrated Control System Research (2012)

5.	 China’s Marine Environmental Management Mechanism Based on the Case Study of the Oil Spill Incident 
in the Bohai Sea (2012).

Meanwhile, the following two new task forces were established following approval by the Council’s 2011 Bureau 
Meeting and AGM. They will report their findings at the 2013 AGM. 

1.	 Environmental Protection and Social Development (2012-2013)

2.	 Consumption and Green Development (2012-2013) 
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2.  Important role of Council Members and donors in policy research 

Four Chinese and International Council Members have served as co-chairs of research projects, contributing 
considerable time, energy and wisdom through direction involvement in and coordination of research, field trips, 
information exchanges and workshops leading to high quality reports. The financial and expertise contribution 
from CCICED donors and partners to the research has played an important supporting role. 

3.  Strategic ‘Salon’ held in success 

CCICED Strategic ‘Salon’ is an innovation for policy research in Phase V. It aims to establish a new platform to 
provide new instruments and explore new pathways for enhancing the study of major issues. A group of senior 
experts will be gathered for brainstorming on research topics from a multidisciplinary perspective and through a 
combination of theory and practice. They will focus on current difficult and key issues in the field of environment 
and development in order to make the Council’s policy recommendations more forward-looking and strategic. 
According to the Council’s 2012 work plan and with careful arrangement, the first CCICED Strategic ‘Salon’ was 
held in October. The meeting attracted a number of renowned Chinese experts and scholars in economics, sociology 
and environment, whose information, analysis, views and suggestions will serve an active role in enriching and 
expanding the Council’s policy research. The ‘Salon’ has also helped extend CCICED’s influence in related fields 
in China. It will continue as a ‘branded’ institutionalized activity and will inject new vitality into the Council’s 
policy research. 

IV. Operation and Management of the Council 
Over the past year the Council has made a number of improvements in its operation and management that have 
contributed to its successful implementation of its work.

1.  Chief Advisors and the Supporting Experts Group 

CCICED Phase V will continue to use the established work mechanism engaging the Chief Advisors and their 
supporting expert group, for, among other duties, providing direct support to the Council’s policy research. To 
strengthen the functions of the Chief Advisors in Phase V, an assistant to the Chinese Chief Advisor has been 
appointed, and an international expert and a domestic expert have been added to the supporting expert group. 

The work mechanism for Chief Advisors has worked well in the course of the year. They have played a more promi-
nent role in advising the Secretary General on policy research, which has been instrumental in securing the smooth 
progress of the Council’s work. Their main activities include the followings: 

1.	 Strengthening guidance on policy research 

The Chief Advisors provided comprehensive advice to the Secretary General on Task Forces and 
other policy research projects and provided advice, guidance and assistance to the policy research 
teams. Various mechanisms ensure effective communication between Chief Advisors and the TFs. 
The newly revised “Work Mechanism for CCICED Chief Advisors” specifies detailed tasks for the Chief 
Advisors. They include drafting the project concept paper, examining and approving work programs, 
and reviewing mid-term research findings and final reports, all of which will help improve the quality 
of research reports. 

2.	 Cooperating with the Secretariat to carry out various tasks 

Joint Meetings of CCICED Secretariat and Chief Advisors were held five times in 2012 and the Chinese 
Chief Advisor and the supporting experts group held regular monthly work meetings. These meetings 
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ensured close cooperation and consultation between the Chief Advisors and the Secretariat and effec-
tive operation of various tasks. 

3.	 The Chinese and International Chief Advisors attended the Council Rio+20 Side Event and supported 
the preparation of relevant documents. 

4.	 Drafting documents for AGM

The Chief Advisors support team has completed their tasks as planned, including the draft of Policy 
Recommendations of 2012 AGM, Issues Paper, Progress on Environment and Development Policies and 
Report on CCICED Policy Recommendations Impact. Their efforts will contribute significantly to the 
success of the 2012 AGM.

5.	 Studying and identifying directions and priority areas for policy research during CCICED Phase V 

With careful study and extensive consultations both at home and abroad, the support team and International Chief 
Advisor have drafted a framework for the directions and priority areas for policy research during Phase V, and set 
the objectives and tasks for the next stage. This document will lay a solid foundation for policy research over the 
next few years. 

2. CCICED Secretariat and its International Support Office 

The year 2012 is a transitional year for the Council. The Secretariat and its International Support Office have faced 
a variety of complex tasks. Thanks to the leadership of the Executive Vice Chairperson and the Secretary General, 
the cooperation of Chief Advisors and their supporting experts group, the Secretariat has completed all its tasks 
successfully. 

1.	 Management of policy research projects. 

To strengthen management of policy research projects, the Secretariat has prepared the Measures related 
to the Management of CCICED Research Projects as a supplement to the Charter of CCICED Phase V 
to regulate the implementation and operation of various types of policy research projects. Meanwhile, 
the Secretariat and its International Support Office have strengthened the guidance and coordination 
on the establishment and operation of task forces and special policy studies, providing comprehensive 
support and assistance to project teams. In the course of the implementation of the four task forces and 
three special policy research projects in operation in 2012, the Secretariat organized and attended over 
40 related meetings and activities, which have ensured smooth operation of all the research projects. 

2.	 Organizing and preparing the CCICED Rio+20 Side Event. 

To organize and prepare the CCICED Rio+20 Side Event was a complex challenge and test for the 
Secretariat. First, the delegates were high-level officials. Arranging their participation required close 
coordination and confirmation beforehand and attention to exacting requirements on the form, con-
tent and outcomes of the meeting. Second, the meeting venue was in Rio de Janeiro. The less-than-ideal 
accommodation and working conditions presented great difficulties and uncertainty in the preparation 
work. Third, there were limited manpower and funding resources, which demanded careful planning. 
In spite of these difficulties and adverse conditions, the Secretariat staff worked steadily and conscien-
tiously, and, with the active support from all parties, and particularly with the significant contribution 
GIZ of Germany, the side event was a great success, attracting significant attention from domestic and 
international audiences. In the end, the Council accumulated rich experience that can be applied when 
holding similar activities and the Secretariat has strengthened its capacity. 
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3.	 Preparing for CCICED Phase V. 

Preparing the launch of CCICED Phase V was one of the key tasks for the Secretariat in 2012. The 
Secretariat completed a variety of tasks as scheduled, such as nominating Chinese and International 
Council Members and submitting the list of candidates for approval, drafting the Charter for CCICED 
Phase V and supplementary Annexes, obtaining input on the direction and priority areas for policy 
research, and putting in place operating funds for the new phase of the Council. 

4.	 Strengthening contact and communications with Chinese and International Council Members and partners. 

A total of 10 issues of newsletters in electronic form were distributed to disseminate information about 
the Council over the course of the year. The Secretariat listened to and adopted suggestions from its 
partners to further improve the work of the Council. It also has invited Council Members and partners 
to participate in Council activities and provided services to them. 

5.	 Secretariat capacity building. 

The Secretariat applied more stringent requirements to its work, strived to apply better overall man-
agement skills, and sought to improve its performance through various courses and training programs 
at home and abroad. In the meantime, it further standardized fund management procedures to ensure 
the smooth operation of policy research and other activities. 

V. Dissemination of the Achievements of CCICED 
The Council’s activities and achievements have been disseminated in different formats and through a variety of 
channels to expand CCICED’s influence. The effort has had positive results. 

1.  Active outreach overseas. 

Taking advantage of major international events related to environment and development activities, CCICED actively 
strengthened its communications and expanded its outreach overseas in 2012. Apart from holding the CCICED Rio+20 
Side Event and Exhibition, the Council also joined with WWF to hold a side event at the 5th Ministerial Conference 
of the Forum on China-Africa Cooperation in Beijing. The Council was also invited to the Regional Workshop on 
Green Economy held in Mozambique and several other countries’ and organizations’ side events during Rio+20. By 
sharing its achievements with the international community, the Council has attracted wider international attention. 

2.  China’s mainstream media gave special coverage to the CCICED Rio + 20 Side Event. 

The Council’s AGM was broadcasted live online. Newspapers, magazines and other forms of media have been 
utilized to promote the Council’s policy research achievements and policy recommendations. 

3.  Printing and distributing publications.

The Council has compiled and distributed more than 10,000 copies of its publications including the Proceedings 
of the 2011 AGM, Annual Policy Report 2011, Work Report of CCICED 2011 and CCICED at 20: Activities, Impacts 
and Future Opportunities. 

4.  Improving the Council’s website in Chinese and English 

The Council’s website underwent comprehensive revision in both Chinese and English, including design of the 
website and of its various pages, their contents, and links. The website is now more informative with timely updates 
and convenient search tools and is easier to navigate. Its access rate has increased by 25% compared with the same 
period last year. 
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APPENDIX   
CHINA COUNCIL FOR INTERNATIONAL 
COOPERATION ON ENVIRONMENT  
AND DEVELOPMENT (CCICED)

Phase V (2012-2016)
Report on Funding: 2011-2012

INTRODUCTION
Phase V of the China Council for International Cooperation on Environment and Development (CCICED) will 
be inaugurated at the December 2012 Annual General Meeting. However, due to the timing of the AGM and the 
availability of financial data, this report on funding covers the period from 1 October 2011 to 30 September 2012, 
and thus encompasses the final months of Phase IV as well as the initial months of Phase V. 

Phase V contributions
The Council’s operation and activities for Phase V are supported financially by the Government of China and a 
wide range of international donors. Details of donors’ contributions or commitments as of September 30, 2012, 
appear in Table A1. Contributions were made in a number of currencies. The US$ equivalent amounts shown were 
calculated using rounded exchange rates valid on 30 September 2012. The real US$ value of a contribution will vary 
depending on when it was made available and when it was used over time to meet Council expenses. 

Core Funding and Dedicated Funding
As in earlier Phases of the Council’s work, funding can be categorized as Core Funding and Dedicated Funding. 
Generally, Core Funding can be deployed flexibly to finance the full range of the Council’s operations, including 
the Annual General Meetings, Task Forces/Special Policy Studies, Roundtable Meetings, Chief Advisor Group, 
and the Secretariat, and thus helps ensure that the Council can respond in an unrestricted and prompt manner 
to changing priorities and circumstances. Dedicated Funds are funds that are provided to the Council for a spe-
cific purpose, usually to support the work of a particular Task Force, Special Policy Study, or pilot project. These 
Dedicated Funds are concentrated on policy studies and help ensure that high-priority policy research activities 
have access to sufficient resources.

Management of funds
Most funds are administered by the Council Secretariat (SERI) in Beijing or by the Secretariat International Support 
Office (SISO) situated at Simon Fraser University in Canada. During the initial months of Phase V, SISO managed 
the contributions to the Council on the part of CIDA, AusAID, and Energy Foundation, as well as funds provided 
by the Secretariat from Norway’s and Sweden’s contributions that are allocated to meet the international costs of 
specific task forces. In a few instances, donors manage their contributions through their own offices. 
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During 2011/12, the Secretariat and SISO have continued to apply standard Guidelines on the use and management 
of funds used to meet international costs related to task forces. These Guidelines establish standards and limits for 
reimbursable costs, which were based in turn on the regulations and other conditions set by major donors on the 
use of their funds, and are designed to ensure consistency across all task forces. In addition, a number of procedures 
and contract and other templates are used to facilitate task force financial management.

Expenditures 1 October 2011 – 30 September 2012
Table A2 displays expenditures from 1 October 2011 to 30 September 2012 by donor. Some of these expenses were 
paid during the final months of Phase IV. Consequently the table shows actual amounts expended, regardless of 
whether they covered Phase IV or Phase V costs or were paid from donors’ Phase IV or Phase V contributions. 
Expenditures for this period totalled US$ 5,007,571. A number of other costs related to this period were processed 
through donor financial systems either before or after the October 2011 – September 2012 period and were included 
in last year’s data or will appear in the 2012-2013 figures.

Table A1  CCICED Phase V – Donor Contributions / Commitments As Of September 2012

Donor Amount in original currency Approximate value in US$  
at 30 Sept 2012 rates (see Note 1) Details

1 China CNY 40,000,000 6,350,000

2 Canada CAD 7,290,000 7,290,000

3 Norway NOK 25,000,000 4,300,000

4 Sweden SEK 10,000,000 1,500,000 Fund for 2012-2013. Fund for 2014-
2016 to be confirmed later.

5 Germany EUR 274,134 358,205 For year 2012. Fund for 2013-2016 
to be determined later.

6 Australia AUD 1,500,000 1,530,000

7 Italy EUR 500,000 650,000

8 The Netherlands EUR 500,000 650,000

10 US EDF USD 650,000 650,000

13 Shell (China) Limited USD 600,000 600,000

15 UNDP USD 40,000 40,000

21 Energy Foundation USD 200,000 200,000 Fund for 2012. Fund for 2013-2016 
to be determined later.

22 University of Hong Kong HKD 1,500,000 200,000 Fund for 2012. Fund for 2013-2016 
to be determined later.

TOTAL (USD$) 24,318,205

Note 1: the value in US$ of a contribution will vary depending on when it was made available and when it was used over time to meet 
Council expenses. To provide notional amounts based on a consistent exchange rate, rounded rates valid on 30 Sept. 2012 were used.
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Table A2 Expenditures: CCICED Phase IV: O
ctober 2011 - Septem

ber 2012 (U
S dollars)
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ether-
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SH
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EF

Total

1. Task Forces / Special Studies

Innovation
0

Low
-C

arbon Econom
y

(120,055)
(30,569)

104.032
-46,592

G
reen D

evelopm
ent

(126,902)
2,755

285,551
161,404

Low
 C

arbon Industrialization
30,220

62,879
(11,521)

119,213
49,505

250,296

Investm
ent and Trade

(136,871)
(23,040)

173,802
56,998

70,889

C
hina E&

D
 O

utlook
32,260

(134,769)
141,823

128,000
167,314

Special Study: C
hina’s M

arine Environm
ent

11,454
6,337

17,791

W
estern C

hina Env.and D
evt.

64,520
359,309

18,724
442,553

12th Five-Year Plan
38,710

124,656
11,044

129,029
27,499

330,938

M
ercury Pollution

87,102
10,235

84,093
181,430

G
reen C

onsum
ption

4,525
4,525

O
ther policy background reports

0

Sustainable consum
ption

74,680
34,128

108,808

Social developm
ent

86,180
40,000

126,180

Special Study: Regional A
ir Q

uality
76,640

199,439
32,258

308,337

Special Study: Bohai O
il Spil

64,520
24,194

150,000
238,714

Special Study: Eastern C
hina

48,390
200,000

248,390

Pilot project preparation
43,550

43,550

C
C

IC
ED

 Strategic Salon
13,470

13,470

Subtotal
573,140

131,329
(22,372)

849,418
422,628

200,000
261,066

-
-

56,452
150,000

40,000
6,337

2,667,997

2. C
ouncil A

G
M

80,645
228,903

138,999
124,952

103,775
677,274

3. R
io Side event

48,387
(10,858)

37,097
97,138

48,387
41,936

50,000
312,087

4. Secretariat operations (SER
I)

290,322
96,774

387,096

5. C
hief A

dvisor G
roup

161,290
312,814

474,104

6. SISO
 A

dm
inistration / Training

489,013
489,013

Total expenditures
1,153,784

1,151,200
116,627

974,370
563,500

200,000
358,204

96,774
48,387

98,388
200,000

40,000
6,337

5,007,571













REGIONAL BALANCE AND 
GREEN DEVELOPMENT 2012
Policy Research Report on Environment  
and Development

CHINA COUNCIL FOR INTERNATIONAL 
COOPERATION ON ENVIRONMENT 
AND DEVELOPMENTRegional Balance and  

Green Development

2012
CHINA COUNCIL FOR INTERNATIONAL COOPERATION  
ON ENVIRONMENT AND DEVELOPMENT

The China Council for International Cooperation on Environment and 
Development (CCICED) was established in 1992 with the approval of the 
Chinese government as a high-level advisory body consisting of senior Chi-
nese and international experts. Its mandate is to share international suc-
cessful experience on environment and development, to conduct research 
and to provide forward-looking, strategic and early-warning policy recom-
mendations to the Chinese government to support and facilitate China’s 
implementation of sustainable development strategy and to enhance the 
building of a resource-saving and environmentally friendly society.

CCICED has operated on the basis of five-year phases. Phase 1 (1992–
1996) concentrated on exchange and dissemination of international ex-
perience and successful policies, and raising the environmental awareness 
of policy-makers. Phase 2 (1997–2001) focused on environmental pollu-
tion, the relationship between environment and economic development, 
and strengthening environmental legal and regulation systems. Phase 3 
(2002–2006) addressed the integration of environmental protection into 
the holistic planning of China’s development. Phase 4 (2007–2011) pro-
moted the establishment of a new relationship between China’s economic 
development and environmental protection and explored a new path for 
optimizing environmental protection in economic development.

Phase 5 (2012–2016) will seek to promote China’s sustainable development 
and ecological civilization; shift policy research priorities from the relation-
ship between environment and economy to environment and social devel-
opment, with more emphasis given to regional and global environment as 
well as the interaction and influence between China and the world; share 
research findings with the international community; and play a greater role 
in building a beautiful China and global sustainable development.

CCICED Secretariat 
No. 5 Houyingfang Hutong 
Xicheng District, Beijing, China 100035 
Tel: +86-10-82268656, 82268659 
Fax: + 86-10-82200535 
Website: www.cciced.net

ISBN 978-1-894784-66-5
Price: ¥85.00 CNY  $15.00 CAD

Policy R
esearch R

eport on Environm
ent and D

evelopm
ent2012

CH
IN

A CO
U

N
CIL FO

R IN
TERN

ATIO
N

AL 
CO

O
PERATIO

N
 O

N
 EN

VIRO
N

M
EN

T 
AN

D DEVELO
PM

EN
T


