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EXECUTIVE SUMMARY 

 

The objectives of this study are to (a) present an overview of energy policy and energy-

related issues in selected economies and (b) provide a framework of supply-side fuel and 

energy mix strategy for the electricity, town-gas and transport sectors to meet Hong Kong 

Governmentôs proposed new Air Quality Objectives (AQOs) for adoption in 2014 and 50-

60% carbon intensity reduction by 2020 as compared with 2005.   

 

Overview of Energy Policy 
 

To understand how Hong Kong fares in its energy and energy-related environmental 

objectives/policies relative to other world economies, a brief review of these 

objectives/policies in seven economies, in addition to Hong Kong, was first carried out for 

comparison. These include Singapore, Korea, Taiwan, Japan, Australia, United Kingdom and 

Mainland China. 

In Asia, Singapore is at the forefront of striving to balance the policy objectives of economic 

competiveness, energy security and environmental sustainability.  The Fukushima Diachi 

nuclear disaster in March 2011 has forced Japan to re-evaluate its nuclear programme and to 

re-examine its energy mix, which paves the way for a greater adoption of renewable energy 

for electricity generation in Japan.  The Australian Government passed legislation to 

introduce carbon tax starting from 1 July 2012.  The United Kingdom Government also has 

plans in place to make a substantial cut in carbon dioxide emissions. As part of its 12
th
 Five-

Year Plan (2011-2015), China has established the goals of cutting its carbon intensity 17% by 

2015, compared with 2010 levels, and cutting energy intensity 16% during the period. 

It is observed that most economies consider economic growth, environmental quality and 

energy security as fundamental goals of a sound and sustainable energy policy although the 

relative importance of the different goals can vary depending on their unique geographical, 

economic, social and political circumstances and their respective endowment on natural 

resources.  Nevertheless, the growing complexity and strategic importance of energy policy 

demands a ñsupra-departmentalò approach by the Hong Kong Government to come up with 

detailed objectives, strategies and action plans to tackle the challenges of energy security, 

safety, reliability, affordability, air quality and climate change to sustain economic growth and 

achieve social harmony, and Hong Kongôs commitments as a responsible global citizen. 

 

Supply Side Fuel & Energy Mix Strategy Framework 
 

Electricity Sector 

 

Hong Kongôs electricity is supplied by two vertically-integrated power companies: the 

Hongkong Electric Company Limited (HEC) and CLP Power Hong Kong Limited (CLP).  As 

in 2011, CLP has a total installed capacity of 8,888MW and the maximum demand was 

6,702MW (32% reserve margin) while HEC has a total installed capacity of 3,766MW and 

the maximum demand was 2,498MW (50% reserve margin). 

 

In 2011, the fuel mix for CLP consists of 49.5% coal, 20.5% gas and 30% nuclear while that 

for HEC is 67% coal and 33% gas.  While emission caps on SO2, NOx and RSP were firstly 

imposed in the renewed licences of power plants in 2005, further tightening of emission caps 

was implemented for 2010, and will continue to be imposed in 2015 and 2017 by the 

http://www.heh.com/hehWeb/Index_en
http://www.clpgroup.com/


7 

 

Technical Memorandum under the Air Pollution Control Ordinance. However, no statutory 

control of CO2 emission has been put in place. 

 

To meet the proposed new AQOs in 2014, the electricity sector is required to raise the use of 

natural gas in the fuel mix for local electricity generation to 50%, which translates to about 

40% of overall fuel mix. Based on the emissions performance in 2011, HEC should be able to 

comply with the statutory 2015 emission caps without the need to increase the amount of gas 

in its fuel mix, but CLP has to double the amount of natural gas in 2011 to about 40% and 

maintain 30% nuclear power in its fuel mix, i.e. reduce coal to 30%, assuming a 1% annual 

increase in electricity consumption. 

 

The Hong Kong SAR Governmentôs Climate Action Agenda Consultation Document 

proposed to increase nuclear power to 50% in the fuel mix to meet the target of 50-60% 

reduction in carbon intensity (representing 19 ï 33% in carbon quantity) by 2020, relative to 

2005.  However, after the Fukushima nuclear incident, the Government stated in November 

2011 that the safety aspect of nuclear power generation should firstly be ascertained before 

consideration is given to the future fuel mix. Given the minimum load of Hong Kong system 

demand is less than half of the daily peak throughout the year, the adoption of 50% nuclear 

power in fuel mix would require measures such as an increase in the capacity of existing 

pump storage units to deal with the system trough constraint. 

 

The Consultation Documentôs proposed increase of natural gas in fuel mix from 23% to 40% 

means that both CLP and HEC will need to enter new gas supply contracts to secure sources 

of additional and/or new natural gas at substantially higher prices, which will inevitably lead 

to a significant increase in electricity tariff.  As the proposed two wind farms (300MW) and 

one IWMF (3,000t/d) together can only provide about 2% of Hong Kongôs electricity 

generation, the feasibility of achieving the proposed 3-4% renewable energy (RE) in fuel mix 

is open to question. 

 

Furthermore, the proposed substantial reduction of coal in fuel mix from 54% to less than 

10% will greatly diminish the need for the electricity sectorôs in-service 6,608 MW coal fired 

units, a portion of which had been retrofitted with advanced emission reduction system at a 

substantial cost.  With 90% of natural gas and nuclear power coming from one single source, 

i.e. the Mainland, this proposal could raise concern in terms of supply security for electricity 

generation. 

 

Against this background, this study looked at three alternative scenarios for CO2 reduction, 

using assumptions of increase of electricity consumption, emission factors, electricity 

production cost and the percentage of nuclear power available.  These are summarized as 

follows. 

 

Scenario 1 

(Government proposal): 

40% gas, 50% nuclear, 7% coal, 3% RE, electricity sector CO2 

reduction 57.3%, production cost 113 Â/kWh 

 

Scenario 2: 40% gas, 33% nuclear, 25% coal, 2% RE, electricity sector CO2 

reduction 28.4%, production cost 110 Â/kWh 

Scenario 3: 50% gas, 25% nuclear, 23% coal, 2% RE, electricity sector CO2 

reduction 23.7%, production cost 119 Â/kWh 

Scenario 4: 45% gas, 25% nuclear, 28% coal, 2% RE, electricity sector CO2 

reduction 19.6%, production cost 113 Â/kWh 
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Each of the above four scenarios, which requires additional gas supply and imported nuclear 

energy aimng to meet the Governmentôs proposed 2014 AQOs and 2020 carbon emission 

redution target, has its own pros and cons in terms of level of emission reduction, increase in 

electricity production costs, security of fuel supply and reliability of power supply. It is 

imperative that the Government should firm up with the Mainland authorities the provisions 

of integrated cross-boundary infrastructure for supply of additional gas and imported nuclear 

energy to Hong Kong beyond 2020.  This has to be implemented as early as possilbe due to 

the need for comprehensive planning and considerable lead time for the design and 

construction of the required infrastructure and facilities. 

 

As regard to which of the four scenarios, or any other scenario of fuel mix for electricity 

generation should be chosen, public engagement is essential as a community consensus is 

required to achieve a balance between green and clean electricity and the cost of electricity to 

be paid by consumers.  

 

Of course, governments and utilities worldwide are also focusing on energy efficiency and 

the development of renewable energy and green energy alternatives.  The Government should 

also revisit the cost-benefit of full interconnection of the two power grids for full power 

transfer so as to reduce the overall reserve margin, and electricity market reform and 

development of smart grid and smart metering system before the expiry of the current 

Scheme of Control Agreements. 

 

Town Gas Sector 

 

The Hong Kong and China Gas Company Limited (Towngas) is one of the suppliers of gas to 

domestic, commercial and industrial customers in Hong Kong.  It is the sole provider of town 

gas in Hong Kong sharing the market with LPG companies. It supplies town gas to 75% of 

Hong Kong households and some commercial and industrial customers.  Town gas is 

produced at two production plants with a total production rate of 12 million m
3
 per day.  

Although naphtha with low sulphur content was used as feed stock for manufacturing town 

gas in the earlier days, natural gas accounted for about 57% of production fuel in 2010 while 

landfill gas accounted for about 2.3% and naphtha made up the balance.  In the same year, the 

energy consumed for gas cooking and heating was only 9.3% of Hong Kongôs total energy 

consumption, and the emissions of SO2, NOx, RSP and CO2 were less than 1% of Hong 

Kongôs emissions.  It is not surprising that no improvement measures are required in the town 

gas sector to achieve the proposed new AQOs in 2014 as well as the carbon emission 

reduction target in 2020.  

 

It is noted that while total replacement of naphtha with natural gas is technically feasible, a 

detailed study of the economic (network and appliance modification/replacement works and 

costs, fuel price, etc) and social (disruption and disturbance) costs versus environmental 

benefits of feedstock conversion to 100% natural gas should be carried out. 

Transport Sector 

 

The transport sector, including road vehicles and local ferries, accounts for 18% of the GHG 

emissions in Hong Kong and is the main source of most roadside air pollutant emissions, 

such as SO2, NOx and RSP, with the highest coming from goods vehicles that uses diesel.  

Thus, early retirement of aged diesel vehicles and early replacement of Euro III commercial 

diesel goods vehicles with models meeting latest Euro standards are efficient air quality 
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improvement measures in Hong Kong. Moreover, wider use of hybrid and electric vehicles 

(EV) to replace conventional internal combustion engine type vehicles can reduce air 

pollutant emissions significantly, especially roadside emission. 

 

This study also quantitatively evaluates other emission reduction measures for green 

transport, in terms of emission reduction potential, costs and benefits. Based on the findings, 

one can make a priority list of green transport recommendations for improvement of air 

quality. The overall emission reduction for the transport sector can be accomplished by 

comprehensive strategies including cleaner vehicles and transport demand management. With 

reference to local and overseas green transport practices and policies, specific green transport 

measures have been identified and more details are provided in this report. 

 

Way Forward 

 

The adoption of new AQOs in 2014 and the setting of 2015 and 2020 emission reduction 

targets should help Hong Kong improve its air quality. As air quality policies should be 

premised on protection of public health, it is opined that the Hong Kong Government should 

commit to adopting WHOôs Air Quality Guidelines as early as practicable and come up with 

concrete and workable measures. 

 

A framework for addressing climate risks is crucial to sustainable development. The 

Mainland Government has set a voluntary target to reduce Chinaôs carbon intensity by 40% to 

50% in 2020, using 2005 as base year. It is opined that Hong Kong, being one of the most 

developed economies in China and a responsible international city, should consider setting a 

target, more aggressive than the currently proposed 50% to 60% carbon intensity reduction, 

in support of the national policy and worldwide effort in tackling climate change.  

 

Hong Kong is an open society with diverse vested interests.  Setting acceptable levels of air 

quality and carbon emission reduction targets would lead to changes in supply-side fuel and 

energy mix, and most likely an increase in electricity tariff, transport fare and costs of living, 

all of which would inevitably invite extensive and intensive debate. This is a complex issue 

and raises many questions. For the well-being of future generations, the Hong Kong 

Government should actively engage the public and stakeholders in the early stage of policy 

formulation process, and set out clear objectives and road map for Hong Kong to make the 

transition to be a truly clean, low carbon, preferred city.    
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1. INTRODUCTION 
 

1.1 Background 
 

Given that all life on earth depends in some way upon energy, it is beyond dispute that energy 

is a commodity of national importance. There are seven billion people on earth who use 

energy each day to make their lives richer, more productive, safer and healthier. Energy is 

vital for the effective operations of our society and a driving force for quality human 

development and economic prosperity. Even with advances in efficiency, rising populations 

and expanding economies will produce a net increase in global energy demand. By 2040, 

there will be nearly 9 billion people on the planet, up from about 7 billion today, and global 

demand for all forms of energy is projected to rise about 30% from 2010 to 2040
(1)

. 

 

Energy is part of our lives more than ever before, but the production, transmission and 

consumption of energy have an adverse impact on the environment. There are sufficient 

scientific evidence that the huge amount of CO2 released from explosive consumption of 

fossil fuels to produce energy since the Industrial Revolution is responsible for climate 

change which not only damages our infrastructures, natural environment and eco-system, but 

threatens the survival of humans. The combustion process of fossil fuels also emits harmful 

pollutants, notably SO2, NOx, RSP, VOC, CO, etc, seriously deteriorating local air quality. 

Never before have such challenges become so important worldwide, and they are in fact on 

the top agenda of every country and region. The critical question is how enough energy can 

be produced to sustain economic growth, but at the same time, effects on the environment in 

the production and consumption of energy can be minimized. 

 

Hong Kong is a metropolitan city and service-oriented economy with a GDP (nominal)
 
of 

US$243,302 million
(2)

 and US$34,259
(3)

 per capita (ranking 25
th
) in 2011.  With the scarcity 

of flat land within a territory of 1,104 m
2 
(75% country side) accommodating a high and ever 

increasing population (7,108,100 in June 2011)
(4)

, secured energy resource is essential to 

create a quality habitable environment inside the high-rise commercial and residential 

buildings where most economic and social activities are conducted  But, Hong Kong has no 

indigenous energy resources and has to import all primary fuels to meet its energy 

requirements.  

 

Hong Kong prides itself as Asiaôs World City and an international financial centre, and has 

been ranked by the Heritage Foundation as the worldôs freest economy for 18 consecutive 

years 
(5)
. This is attributed to having good governance built on core values such as the rule of 

law, freedom, equality and openness underpinned by continued economic development.  It is 

of paramount importance that Hong Kong should have a comprehensive, coherent and 

effective energy policy put in place to support its continued economic growth. 

 

The growing complexity and strategic importance of energy policy demands a ñsupra-

departmentalò approach to come up with detailed objectives, strategies and action plans to 

meet the needs of human activities, the aspirations of the community and Hong Kongôs 

commitments as a responsible global citizen.  The responsible bureaux should study a wide 

range of energy issues, including energy conservation and efficiency, promotion of 

competitive energy market, diversity of energy supplies (including renewable energies), 

investment in energy research and development, and stepping up international cooperation.  

The outcomes of a comprehensive energy policy are to enhance energy security, promote 
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enduring economic growth and tackle environmental challenges, in particular air pollution 

and anthropogenic climate change.  

 

1.2 Objectives of the Study 
 

Against this background, the objectives of the Study are to: 

 

¶ present an overview of energy policies and energy-related issues, such as carbon 

emissions and air pollution, and 

¶ provide a framework of supply-side energy mix strategy as part of Hong Kong 

Energy Policy to meet the Hong Kong Governmentôs (i) proposed new AQOs for 

implementation in 2014 and (ii) proposed 50-60% carbon intensity reduction in 

2020 using 2005 as base year. 

 

1.3 Structure of Report 
 

Following the Section 1 - Introduction, this Report is presented as follows: 

 

¶ Section 2 - Overview of Energy Policy of Selected Economies: The economies 

selected in this Section include Hong Kong, Singapore, Korea, Taiwan, Japan, 

Australia, the United Kingdom and Mainland China.  Information on energy policy, 

climate change policy/initiatives, energy and/or carbon emission reduction targets, 

air quality standards, green transport plan, legislations, bills and consultation 

papers, etc. being adopted or proposed by the selected economies if available are 

presented. 

 

¶ Section 3 ï Operations of Sectors Responsible for Major Local Sources of 

Emissions: Given that power stations, vehicles and vessels are the major sources of 

local air pollution and carbon emissions in Hong Kong, this Section outlines the 

regulatory framework, infrastructure, operations, emissions control, inventory and 

performance, etc. of the power sector and transport sector.  The scope of transport 

sector is confined to local land transport and vessels operating within Hong Kong 

waters. Aviation and shipping (ferries, tug boats, ocean-going vessels, etc.) are not 

covered in the transport sector because of the complexity in the involvement of 

international treaties/regulations on emissions control and also lack of 

data/information in the public domain.  For completeness, production of town gas 

for cooking and heating as source of emissions is included. 

 

¶ Section 4 ï Framework of Supply-side Energy Mix Strategy for Control of 

Emissions:  This Section recaps the initiatives and measures outlined by the Hong 

Kong Government for adoption in the proposed New Air Quality Objectives for 

implementation in 2014 and the proposed carbon intensity reduction of 50% to 

60% in 2020 using 2005 as base year.  Impacts of the aforesaid Governmentôs 

proposals on the operations of electricity sector, gas cooking and heating sector, 

and transport sector together with suggested framework of strategy to achieve the 

Governmentôs objectives and targets are presented. The suggested framework of 

strategy is intended to maintain a balance between the policy objectives of 

economic competiveness, energy security, reliability and safety, and environmental 

sustainability. 
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2. OVERVIEW OF ENERGY POLICIES OF SELECTED ECONOMIES  

 
Most countries consider economic growth, environmental quality and energy security as 

fundamental goals of a sound energy policy.  However, countries differ from their perception 

of the relative importance of the different goals.  In the case of energy security, it is defined 

different by different countries, depending on their unique geographical, economic, social and 

political circumstances and their respective endowment on natural resources.   

 

This Section intends to give an insight into the energy and energy-related environmental 

policy of Hong Kong and a brief overview of the same put in place by three neighboring 

developed economies, namely Singapore, Korea and Taiwan, three western industrialized 

economies, namely Japan, Australia and the United Kingdom, and Mainland China. 

 

2.1  Hong Kong SAR 
 

2.1.1 Energy consumption 

 

Hong Kong has no indigenous energy resources, and imports all primary fuels to meet its 

energy requirements. Hong Kong imported 10,324,200 tonnes of coal, 2,819,070 tonnes of 

natural gas, 389,000 kilolitres of LPG, 512,090 kilolitres of motor gasoline and 6,571,500 

kilolitres in 2011
(6)
. 

 

Table 1 shows the statistics of energy end-use requirements in Hong Kong from 2005 to 

2011. The final energy consumption in 2011 was 311,945 terajoule. The energy consumption 

per capita increased by 6.3 % to 43.885TJ whereas the energy intensity decreased by 18.7% 

to 165TJ/HK$1billion GDP over a period 6 years. 

 

 
Year 

Energy
(6)(7) 

 Consumption 
(Terajoule (TJ)) 

Population
(4)(7) 

(x1,000) 
Energy 

Consumption 

MJ per Capita 

GDP
(3)(8) 

 

(HK$million) 

Energy Intensity 

(TJ per 

HK$1billionGDP) 
2005 281,179 6,813 41.27 1,382,590 203 
2006 281,880 6,857 41.08 1,475,357 191 
2007 286,910 6,926 41.42 1,615,574 178 
2008 285,430 6,978 40.91 1,677,011 170 
2009 283,540 7,004 40.48 1,622322 175 
2010 297,488   1,743,858 171 

2011 311,945 7,108 43.88 1,890,900 165 

 
N.B. Figures of GDP from 2005 to 2009 are in "chained 2009 dollarsò and ñcurrent priceò for 2010 and 2011 

 

Table 1 ï Hong Kong Energy End-Use Requirements (2005-2010)
(7)

 

 

 

Table 2 shows the energy consumption distribution in Year 2009.  As expected, the 

commercial sector took a lion share of the total energy consumption due to the service-

oriented nature of Hong Kongôs economy. 
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Consumer 

Sector 

Commercial Transport Residential Industry Total 

Energy 

Consumption 

(TJ) 

113,261 

 

90,242 55,204 24,834 283,540 

% of Total 40% 32% 19% 9% 100% 

 

Table 2 ï Energy Consumption Distribution (Consumer Sectors) in 2009 
(8)

 

 

 

2.1.2 Regulating Authority and Advisory Body 

 

2.1.2.1. Government Bureau and Departments  

 

The following government bureaux and departments are responsible for the formulation 

and/or execution of policies and/or regulations relating to Hong Kongôs environmental 

protection, energy supply/demand and sustainable development: 

 

¶ Environment Bureau (EnB): The Bureau, headed by the Secretary for the 

Environment, is responsible for all policy matters on environmental protection, 

energy supply, energy efficiency and conservation, electricity and gas supply 

industries, as well as sustainable development. 

¶ Energy and Sustainable Development Branch: The Branch headed by the Deputy 

Secretary for the Environment is responsible to the Secretary for the Environment 

for all policy matters relating to energy and sustainable development. 

¶ Environmental Protection Department (EPD): The Department is mainly 

responsible for developing policies covering environmental protection, nature 

conservation, enforcing environmental legislation, monitoring environmental 

quality, and providing collection, transfer, treatment and disposal facilities for 

wastes. 

¶ Energy Efficiency Office: The Office set up under the Electrical and Mechanical 

Services Department is to provide technical expertise and coordinate 

Government's efforts to promote energy efficiency and conservation. The Office 

issues codes of practice, such as Building Energy Codes, establishes guidelines, 

and is involved in working groups and related committees in the efficient use and 

conservation of electricity. 

 

2.1.2.2. Government Advisory Body 

 

The following bodies set up by the Government have advisory role on policy matters relating 

to Hong Kongôs environmental protection, energy supply/demand and sustainable 

development: 

 

¶ Council for Sustainable Development: The Council established by the Chief 

Executive is to advise the Government on the priority areas in promoting 

sustainable development and the preparation of a sustainable development 

strategy for Hong Kong that will integrate economic, social and environmental 

perspectives. 

¶ Advisory Council on the Environment: The Council is to keep under review the 
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state of the environment in Hong Kong, and advises the Government, through the 

Secretary for the Environment, on appropriate measures which might be taken to 

combat pollution of all kinds, and to protect and sustain the environment.  

¶ Energy Advisory Committee: The Committee is a non-statutory committee set up 

to advise the Government on energy policy, including policy matters concerning 

energy supply and demand, energy conservation and efficiency, and other related 

matters referred to it by the Government.  

¶ Environmental Campaign Committee: The Committee is to promote public 

awareness of environmental issues and encourage the public to contribute actively 

towards a better environment. 

 

2.1.3 Energy Policy Objectives, Air Quality and Action Agenda 
 

It appears that Hong Kong does not have a well-structured, cohesive and comprehensive 

energy policy. What Hong Kong has in place is a set of energy policy objectives
(9)
, i.e. (i) to 

ensure that the energy needs of the community are met safely, reliably, efficiently and at 

reasonable prices and (ii) to minimise the environmental impact of energy production and use 

and promote the efficient use and conservation of energy.  More specifically, the aims
 (10)

 are  

 

¶ To ensure safe, reliable and efficient energy supply at reasonable prices while 

minimising the environmental impact caused by the production and use of energy 

through the established monitoring arrangements for the operation of the two 

power companies and the town gas supply company;  

¶ To enhance electrical and gas safety through the introduction and enforcement of 

safety standards; to promote competition and transparency in the local fuel market; 

and 

¶ To raise public awareness of and achieve energy efficiency and conservation 

through education, promotion, and implementation of various programmes; and to 

promote the use of electric vehicles in Hong Kong. 

 

Having said that, some of the major initiatives and measures adopted or being actively 

pursued by the Hong Kong Government to address the issues of energy security, climate 

change, environmental protection and ecology conservation in its pursuit of green economy 

and sustainable development are highlighted below. 

 

2.1.3.1 Sydney Declaration 

 

Hong Kong is among the 21 Asia Pacific Economic Cooperation economies to adopt the 2007 

Sydney Declaration on Climate Change and Energy 
(11)
, and has committed to working 

towards achieving an APEC-wide regional aspiration with the goal of a reduction in energy 

intensity of at least 25% by 2030, using 2005 as base year.  This requires a wide range of 

initiatives on energy conservation and efficiency on all sectors covering electricity 

generation, built environment and transport including public engagement. 

 

 

2.1.3.2  Energy Security 

 

According to the Memorandum of Understanding on Energy Cooperation
(12)
 signed on 28 

August 2008, the Central People's Government (CPG) supports the China Guangdong 

Nuclear Power Holding Co Limited to renew its supply agreement with Hong Kong for a 

http://www.ecc.org.hk/english/index.html
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further term of 20 years.  The quantity of electricity supply will be no less than the current 

level in principle.  On the supply of natural gas, the CPG supports China National Offshore 

Oil Corporation's renewal of its supply agreement with Hong Kong for a further term of 20 

years.  Furthermore, it was agreed in principle that the feasibility of supplying natural gas to 

Hong Kong via the Second West-East Natural Gas Pipeline would be studied, and an LNG 

terminal will be jointly built in the Mainland for supply to Hong Kong.  This is to ascertain 

that Hong Kong has adequate and secured supply of clean energy in its pursuit of green 

economy.  It is believed that the supply of natural gas to fuel CLP Black Point Power Station 

via the 2
nd
 West-East Natural Gas Pipeline will commence in early 2013. 

 

2.1.3.3 Climate Change Strategy 

 

Hong Kongôs greenhouse gas emission per capita in 2008 was about 6 tonnes, putting it 

slightly below the world average of 7 tonnes per person
(13)

.  To demonstrate to the world that 

Hong Kong as a global citizen is committed to combat climate change, the Environment 

Bureau in September 2010 requested responses from the public to a Consultation Document 

on Hong Kongôs Climate Change Strategy and Action Agenda for the Coming Decade
(14)

.  

The consultation document set out a series of possible supply-side options and demand-side 

measures aiming to reduce Hong Kongôs carbon intensity by 50%-60% and carbon quantity 

by 19%-33% in 2020 compared with 2005 level.  This is in line with the Mainlandôs 

commitment to a 40-45% carbon intensity reduction by 2020 compared to 2005 levels.  
 

2.1.3.4 Air Quality Objectives 

 

Given clean air is vital to health of the people and plays an important role in maintaining the 

competiveness of Hong Kong as an international business centre, the Environment Bureau 

issued the Air Quality Objectives Review in 2009 for public consultation. Subsequently, the 

Government proposed on 17 January 2012 to adopt as shown in Table 3 a new set of Air 

Quality Objectives (AQOs) 
(15) 
together with a package of air quality improvement measures. 

 

The Government was of the view that the delivery of the proposed new AQOs, which are 

partially meeting the WHOôs AQGs and the air quality improvement measures, would help 

combat air pollution, thereby improving quality of life, reducing medical cost and indirectly 

raising labour productivity.  It appears that the proposed new AQOs are quite close to those 

being adopted by most European countries and the United States. Taking account of the lead 

time for completing the legislative process and necessary preparation work, it is expected the 

new AQOs will take effect in 2014.  
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Table 3 - Hong Kong Existing & Proposed AQOs and WHO Air Quality Guidelines 

 

2.1.3.5 Energy Efficiency 

 

As buildings account for about 90 per cent of the total electricity consumption in Hong Kong, 

improving building energy efficiency can help promote energy efficiency as a whole and 

reduce the city's greenhouse gas emissions. The Codes of Practice for Energy Efficiency of 

Building Services Installation for Building Energy Audit under the Buildings Energy 

Efficiency Ordinance which was gazetted on 10 February 2012 
(16)
 and put into full operation 

on 21 September 2012. The Government estimated that for new buildings the implementation 

of the Ordinance would result in energy savings of 2.8 billion kWh in the first decade of full 

operation of the Ordinance, equivalent to a reduction in CO2 emissions of about 1.96 million 

tonnes. 

 

The Mandatory Energy Efficiency Labeling Scheme (MEELS), an energy conservation 

initiative, through the Energy Efficiency (Labelling of Products) Ordinance is in operation.  

Under the MEELS, energy labels are required to be shown on the prescribed products for 

supply in Hong Kong to inform consumers of their energy efficiency performance.  The 

MEELS currently covers 5 types of products, namely room air conditioners, refrigerating 

appliances, compact fluorescent lamps, washing machines and dehumidifiers 
(17)
. 

 

2.1.3.6. Green Transport 

 

Motor vehicles are the main source of Hong Kongôs roadside air pollution and also contribute 

about 18% of local greenhouse gas emissions.  Promoting green transport will not only 

improve air quality but also reduce carbon emissions, which will help mitigate global climate 

change.  A Steering Committee headed by the Financial Secretary was set up in April 2009 to 

make recommendations on the strategy and specific measures to promote the use of electric 

vehicles (EVs) in Hong Kong as one of the key measures to promote green economy
(18)
. With 

the maturity of EV technology and setting up of complementary infrastructure such as the 

charging network, it is expected that EVs will be introduced into the market in the coming 

few years.  Furthermore, a $300 million Pilot Green Transport Fund 
(19)
 was launched on 30 

March 2011, aiming to encourage the transport sector to test out green and innovative 

http://www.legislation.gov.hk/blis_ind.nsf/WebView?OpenAgent&vwpg=CurAllEngDoc*569*0*595.1#595.1


17 

 

transport technologies for better air quality. 

 

2.1.3.7. Regional Cooperation  

 

On 1 September 2011, the governments of Guangdong Province, the HKSAR and the Macao 

SAR jointly launched a three-month public consultation on initial proposals for Regional 

Cooperation Plan on Building a Quality Living Area
(20)
. The Plan was to facilitate the 

implementation of the ñOutline of the Plan for the Reform and Development of the Pearl 

River Delta (2008-2020)ò.  This was a pioneering initiative which would set the scene for the 

cooperation of the three sides in transforming the Greater Pearl River Delta region in a model 

city cluster of green and quality living. 

 

Having considered the suggestions received during the 3-month public consultation period, 

the HKSAR Environment Bureau, the Guangdong Province Housing and Urban-Rural 

Development Department and the Macao Secretariat for Transport and Public Works jointly 

announced on 25 June 2012 the Regional Cooperation Plan on Building a Quality Living 

Area (the Plan)
(21)
. Long-term cooperation directions are drawn up in the five major areas of 

environment and ecology, low-carbon development, culture and social living, spatial planning 

and green transportation systems.  The Plan is the first regional plan jointly compiled by 

Hong Kong, Guangdong and Macao, aiming to transform the Greater Pearl River Delta 

region into a low-carbon, high-technology and low-pollution city cluster of quality living, 

with a view to enhancing its overall competitiveness and attractiveness. The Plan underscores 

the sustainable concept of striking a balance between economic and social development and 

the environment. Among the many recommendations are: 

 

¶ Hong Kong and Guangdong to complete and publicise the air pollutant emission 
reduction plan for Hong Kong and the PRD region up to 2020 based on the Pearl 

River Delta Regional Air Quality Management Plan (2002-2010), and to explore 

opportunities in reducing emissions from vessels in Greater PRD waters. 

¶ All three parties to promote low-carbon development and take forward regional 

co-operation in combating climate change. 

 

2.3 The 2013 Policy Address 

 

Section V ï Environmental Protection and Conservation of the 2013 Policy Address 
(22)

 

delivered by the Chief Executive on 16 January 2013 outlines the Governmentôs policy on 

tackling key environmental issues such as air quality and waste management. Measures to 

improve Hong Kongôs air quality include: 

 

¶ Reconfirming the 2015 and 2020 emission reduction targets already set with the 

Guangdong Government 
(23)

 at the 12
th
 meeting of the Hong Kong-Guangdong 

Joint Working Group on Sustainable Development and Environmental Protection 

held in November 2012. 

¶ Broadly achieving the new Air Quality Objectives by 2020. 

¶ Enacting legislation to further tighten the emission caps for power plants for the 

years beyond 2017.  

¶ Setting aside HK$10 billion in subsidy to phase out the 80,000 plus heavy 

polluting pre-Euro and Euro 1 to III diesel commercial vehicles that could reduce 

the overall emissions of particulate and nitrogen oxides by 80% and 30% 

respectively.  

http://www.epd.gov.hk/epd/tc_chi/resources_pub/publications/files/qla_plan_chi.pdf
http://www.epd.gov.hk/epd/tc_chi/resources_pub/publications/files/qla_plan_chi.pdf
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¶ Promoting bus route rationalization to reduce the number of overlapping or under-

utilized services, and retrofitting or replacing catalytic converters on franchised 

buses, taxis and mini buses to cut emissions. 

¶ Considering bringing in new legislation to enforce the requirement for ocean-

going vessels at berth to switch to low-sulphur diesel. 

¶ Injecting HK$5billion into the Environment and Conservation Fund to provide 

long-term and sustained support for green actions initiated by the community. 

 

2.2 Singapore 
 

Singapore is a relative low-lying island state in the tropics with a total area of 704 km
2
. About 

23% of Singapore's land area consists of forest and nature reserves.  As of 2011, the 

population of Singapore was 5.18 million. The 2011 Index of Economic Freedom ranks 

Singapore as the second freest economy in the world, behind Hong Kong. According to the 

Corruption Perceptions Index, Singapore is consistently ranked as one of the least corrupt 

countries in the world, along with New Zealand and the Scandinavian countries 
(24).  

Singapore is the world's 37
th
 largest economy with GDP (nominal) of US$259,850 million

(2)
 

and GDP per capita (nominal) of US$49,271 
(3) 
(ranking 12

th
) in 2011.  

 

Despite having no significant energy resources of its own, Singapore has established itself as 

Asia's energy centre, the worldôs 3
rd
 largest oil trading hubs, and one of the top 5 oil refinery 

centres in the world. In 2009, Singapore exported 84Mtoe of energy products, of which 

petroleum products accounted for 98.6%.  According to the World Bankôs publication 
(25)
, 

Singaporeôs energy consumption per capita in 2010 was 6,456 kg of oil equivalent. 

 

2.2.1 Energy Policy 

 

According to the National Energy Policy Report 
(26)
 published by the Ministry of Trade and 

Industry in 2007, Singapore recognizes that energy plays an indispensible role in its economy 

and will remain critical to its continued economic growth and development.  The Report 

covers Singaporeôs national energy policy framework which strives to maintain a balance 

between the policy objectives of economic competiveness, energy security and environmental 

sustainability. The frameworkôs focus is on the following six key strategies: 

 

¶ Strategy 1: Promote competitive markets 

¶ Strategy 2: Diversity energy supplies 

¶ Strategy 3: Improve energy efficiency 

¶ Strategy 4: Build energy industry and invest in energy R&D 

¶ Strategy 5: Set up international cooperation 

¶ Strategy 6: Develop of whole-of-government approach 

Apart from the policy framework, the National Energy Policy Report also outlined the 

strategies adopted specifically for (i) power sector, (ii) transport sector and (iii) energy and 

environment, (iv) energy industry, (v) energy R&D and (vi) engaging international energy 

partners. 

To improve Singaporeôs human capacity, a clean energy scholarship programme to fund 

some 130 Masters and PhD students over the next five years for study and research in local 

and top foreign universities was announced by the Prime Minister at the opening of Global 

Entrepolis held on 10 February 2008
(27)

. 

http://en.wikipedia.org/wiki/List_of_countries_by_economic_freedom
http://en.wikipedia.org/wiki/Corruption_Perceptions_Index
http://en.wikipedia.org/wiki/List_of_countries_by_GDP_(nominal)
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2.2.2 Climate Change Policy  

 

Singapore takes the issue of climate change seriously.  In early 2009, it announced 

the Sustainable Singapore Blueprint 
(28)
 which mapped out sustainable measures that 

Singapore would undertake until 2030.  Prior to the Copenhagen Climate Change 

negotiations in 2009, Singapore committed to a 16% reduction in greenhouse gas emissions 

below business-as-usual levels in 2020, on the condition that there would be a legally binding 

global agreement in which all countries would implement their commitments in good faith.  

 

The National Climate Change Secretariat was set up in July 2010 as a dedicated agency under 

the Prime Ministerôs Office to coordinate Singapore's domestic and international policies, 

plans and actions on climate change so as to secure a sustainable living environment for the 

nationôs future generations.  This was to be achieved by adopting a whole-of-government 

approach and working with the people and private sectors to (i) devise and implement cost-

effective mitigation and adaptation solutions, (ii) to reap the opportunities arising from 

addressing climate change challenges, and (iii) to contribute towards global efforts to address 

climate change. 

 

In June 2012, the National Climate Change Secretariat issued the National Climate Change 

Strategy 2012
(29)

 document which outlines Singaporeôs plan to address climate change 

through a whole-of-nation approach. It presents the current thinking about climate change 

and its implications for Singapore. It also highlights the initiatives and strategies Singapore is 

pursuing to prepare for the challenges that climate change posed. The three key principles 

adopted in the document which guides Singaporeôs responses to the challenges of climate 

change are: (i) long-term and integrated planning, (ii) pragmatic and economically sound 

measures, and (iii) development of innovative solutions for Singapore and global markets.  

And the four approaches to address climate change are: (i) to reduce carbon emissions in all 

sectors, (ii) be ready to adapt to climate change effects, (iii)  to harness green growth 

opportunities, and (iv) to forge partnerships. 
 

2.2.3 Air Quality 

 

The main sources of air pollution in Singapore are from the burning of fossils fuels for energy 

generation in industries, power stations and in the transportation sector.  Other sources 

include open burning of waste materials and trans-boundary smoke and haze.  The ambient 

air in Singapore is monitored through a telemetric network of air monitoring stations 

strategically located in different parts of Singapore. The National Environmental Agency 

(NEA)
(30)
 of Singapore uses the United States Environmental Protection Agency (USEPA) 

standards to assess Singapore's ambient air quality (Table 4) to protect public health. 

 

 

 

 

 

 

 

 

 

 

 

 

http://app.mewr.gov.sg/web/Contents/ContentsSSS.aspx?ContId=1034
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Pollutant 

 

Averaging 

Time 
Level Form 

CO 
8-hour 9 ppm 

Not to be exceeded more than once per year 
1-hour 35 ppm 

Pb 

 

Rolling 3 

months 

average 

0.15 ɛg/m
3
 Not to be exceeded 

NO2  
1-hour 100 ppb 98th percentile, averaged over 3 years 

Annual 53 ppb Annual Mean 

O3 

 
8-hour 0.075 ppm 

Annual fourth-highest daily maximum 8-hr 

concentration, averaged over 3 years 

Particle 

Pollution 

PM2.5 
Annual 15 ɛg/m

3
 annual mean, averaged over 3 years 

24-hour 35 ɛg/m
3
 98

th
 percentile, averaged over 3 years 

PM10 24-hour 150 ɛg/m
3
 
Not to be exceeded more than once per year 

on average over 3 years 

SO2 
1-hour 75 ppb 

99th percentile of 1-hour daily maximum 

concentrations, averaged over 3 years 

3-hour 0.5 ppm Not to be exceeded more than once per year 

 

Table 4 - Ambient Air Quality Standard for Key Pollutants in Singapore (October 2011)
(30)

 

NEA also adopts a Pollutant Standards Index (PSI) developed by the USEPA to provide 

accurate, timely and easily understandable information about daily levels of air pollution. The 

monitoring stations measure air pollutants such as SO2, NOx, CO, ozone sulphur dioxide, and 

particulate matter called PM10. These pollutants are used in the determination of the index. 

The PSI value (Table 5) gives an indication of the air quality and their levels are categorized 

to indicate the associated general health effects. 

24-Hour 

PSI  

Air Quality 

Category  
General Health Effects  

Up to 50 Good None for the general population 

51 to 100 Moderate Few or none for the general population.  

101 to 

200  
Unhealthy 

Mild aggravation of symptoms among susceptible persons i.e. 

those with underlying conditions such as chronic heart or lung 

ailments; transient symptoms of irritation e.g. eye irritation, 

sneezing or coughing in some of the healthy population.  

201 to 

300 

Very 

unhealthy 

Moderate aggravation of symptoms and decreased tolerance in 

persons with heart or lung disease; more widespread symptoms 

of transient irritation in the healthy population.  

Above 30

0 
Hazardous 

Early onset of certain diseases in addition to significant 

aggravation of symptoms in susceptible persons; and decreased 

exercise tolerance in healthy persons; PSI levels above 400 may 

be life-threatening to ill and elderly persons. Healthy people may 

experience adverse symptoms that affect normal activity. 

 

Table 5 - PSI Standard in Singapore
(31)

 

In order to improve air quality in Singapore, the government has implemented the following 

measures to control air pollution: 

http://www.epa.gov/airquality/carbonmonoxide/
http://www.epa.gov/airquality/lead/
http://www.epa.gov/airquality/nitrogenoxides/
http://www.epa.gov/airquality/particlepollution/
http://www.epa.gov/airquality/particlepollution/
http://www.epa.gov/airquality/sulfurdioxide/


21 

 

¶ Minimising pollution at source by stipulating stringent air emission limits and fuel 

quality  on industries and motor vehicles e.g. EURO IV emission standards for 

diesel vehicles; 

¶ Stringent legislation and enforcement to control air pollution;  

¶ Proper land use planning and judicious siting of pollutive industries away from 

population centres; and 

¶ Promoting cleaner energy and energy efficiency e.g. green vehicles, use of 

compressed natural gas (CNG). 

 

2.2.4 Green Transport  

 

In 2008, the Land Transport Authority published the Land Transport Mater Plan 
(32)
 which 

points out that transport solutions can play a critical role in promoting environmental 

sustainability and a high quality living environment, and pledges to: 

 

¶ Encourage energy efficiency and reduce carbon emissions by promoting the use of 

public transport and more energy efficient vehicles; 

¶ Improve vehicle emission standards; 

¶ Look into incentivizing bus and taxi operators to adopt cleaner technologies and 

fuels such as compressed natural gas; and 

¶ Adopt environmentally sustainable practices in the planning. 

 

2.3. South Korea 
 

South Korea
(33)
 lies in the north temperate zone with a predominantly mountainous terrain.  It 

covers a total area of 99,392m
2
 and has a population of almost 50 million.  A developed 

country with a market economy, South Korea is a member of G20 and OECD, the world's 

15
th
 largest economy with GDP (nominal) of US$1,116,247 million

(2)
 and GDP per capita 

(nominal) of US$22,424 
(3) 
(ranking 34

th
) in 2011.  

 

As of 2009, South Koreaôs consumption of primary energy was 243.3 million ton of oil 

equivalent, ranking it the 9
th
 largest energy consumer in the world. Only 3.6% of total 

primary energy consumption is supplied by domestic energy production and the remaining 

96.4% is imported from overseas countries. Oil accounts for 42.10% of the total energy 

consumption. Coal comes next with 28.2%, followed by LNG with 13.9%, nuclear 13.1%, 

and 2.7% energy from renewable sources 
(34)
.  According to the World Bankôs publication 

(25)
, 

Koreaôs energy consumption per capita in 2011 was 5,175 kg of oil equivalent. 

 

2.3.1 5-Year Plan for Green Growth  
 

South Koreaôs energy policy objectives focus on energy security, economic growth and the 

environment.  In July 2009, South Korea announced a 5-Year (2009 to 2013) Plan for Green 

Growth 
(35)
 to serve as a medium-term plan for implementing the National Strategy.  The 5-

Year Plan for Green Growth represents a major attempt to fundamentally transform the 

countryôs growth strategy from ñquantitative growthò to ñlow-carbon, qualitative growthò. 

The green growth strategy contains policy goals and targets to tackle climate change, enhance 

energy security, create new engines of growth through investment in environmental sectors, 

and develop ecological infrastructure. 

The 5-Year Plan for Green Growth outlines 3 strategies, 10 policy directions and 50 core 

http://en.wikipedia.org/wiki/Temperateness
http://en.wikipedia.org/wiki/Developed_country
http://en.wikipedia.org/wiki/Developed_country
http://en.wikipedia.org/wiki/List_of_countries_by_GDP_(nominal)
http://en.wikipedia.org/wiki/List_of_countries_by_GDP_(nominal)
http://en.wikipedia.org/wiki/Petroleum
http://en.wikipedia.org/wiki/Coal
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projects. It represents a guide for national policy directions for the green growth vision, 

specifying further action plans on investments, target goals for each year, including the role 

of various sectors and stakeholders, such as ministries, along with other government agencies 

in pursuing the green growth strategy. Under the plan, US$83.6 billion (2% of GDP) is to be 

spent in the areas of green technologies, resource and material efficiency, renewable energies, 

sustainable transport, green building and ecosystem restoration. The driving factors of green 

growth are new ideas, transformational innovations and state-of-art technology, aiming to 

sustain economic growth and at the same time ensure climate and environmental 

sustainability.  

 

2.3.2 Climate Change Initiatives 

 

South Koreaôs 2020 mid-term greenhouse gas mitigation target has three scenarios. Scenario 

1 is for 21% reduction from business as usual (BAU) which represents 8% increase from 

2005 level. Scenario 2 is for 27% reduction from BAU which means a return to 2005 level. 

Scenario 3 is for 30% reduction from BAU which represents 4% reduction from 2005 level.  

On 16 November 2009, the Presidential Committee on Green Growth adopted the most 

ambitious Scenario 3 by implementing aggressive measure with mitigation high cost. 

 

Climate change initiatives laid out in the 5-Year Green Growth Plan include the adoption of a 

legal and regulatory framework, carbon emissions trading, the creation of a national GHG 

inventory report system, in addition to raising public awareness.  Other measures include the 

adoption of new auto emission standards, a waste-to-energy programme, stricter heat 

insulation standards for buildings, and development of carbon capture and storage 

technologies. 

 

2.3.3 Air Quality 

 

The Ministry of Environment uses the Comprehensive Air-quality Index (CAI) to describe 

the ambient air quality based on health risk of air pollution. The index aims to help the public 

easily understand air quality level and protect the health of people from air pollution. The 

CAI has values of 0 through 500, which are divided into six categories as shown in the Table 

6. Under the categorization, associated health effects are also defined to protect public health. 

The South Korean Government implemented several policies to help reach strengthened air 

quality standards (Table 7), which were strengthened from 80 ɛg/m
3
on annual basis and 

150ɛg/m
3
 on daily basis in 1993 to 50ɛg/m

3
 and 100ɛg/m

3
 in 2007, respectively. The óTotal 

Load Management System for Factoriesô addresses factory emissions, and it requires that 

major pollutants, such as PM10 and NOx, be reduced to half their current levels by 2014. New 

policies addressing vehicle emissions provide financial support for low-pollution diesel 

vehicles, emission-reducing equipment, low-pollution engines, low NOx burners, and the 

ñearly retirementò of vehicles generating higher pollution.  

Additionally, public parks are being used as a management effort to address air quality.  The 

Government is expanding green space with a goal of 10 million pyeong (3.3m
2
 per person) by 

2020, constructing Seoul Forest to create five separate parks and transforming the Nanjido 

landfill site into a park. 
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Category Description Health Effects 

A Good A level that will not impact patients suffering from diseases 

related to air pollution  

B Moderate A level which may have a meager impact on patients in case of 

chronic exposure  

C Unhealthy for 

sensitive groups 

A level that may have harmful impacts on patients and 

members of sensitive groups  

D Unhealthy  A level that may have harmful impacts on patients and 

members of sensitive groups (children, aged or weak people), 

and also cause the general public unpleasant feelings  

E Very unhealthy A level which may have a serious impact on patients and 

members of sensitive groups in case of acute exposure  

F Hazardous A level which may need to take emergency measures for 

patients and members of sensitive groups and have harmful 

impacts on the general public  

 

Table 6 - Categories of Comprehensive Air Quality Index in South Korea
(36)

 

 

Pollutant Averaging Time Level 

CO 
8-hour 9ppm 

1-hour 25ppm 

NO2 

Yearly 0.03ppm 

24-hour 0.03ppm 

1-hour 0.10ppm 

O3 
8-hour 0.06ppm 

1-hour 0.1ppm 

PM10 
Yearly 50ɛg/m

3
 

24-hour 100ɛg/m
3
 

SO2 

Yearly 0.02ppm 

24-hour 0.05ppm 

1-hour 0.15ppm 

 

Table 7 - Ambient Air Quality Standards in South Korea
(37)

 

 

2.3.4 Green Transport 

 

The 5-Year Green Growth Plan sets regulatory standards on fuel efficiency and GHG 

emissions from the transport sector that requires a redesign of cars to either drive 17km/litre 

or cut GHG emissions below 140g/km between 2012 and 2015. New fuel efficiency and 

emission rules to be applied to 30% of automobiles sold in 2012, rising to 100% by 2015. 

 

To address emissions in the public transportation sector, compressed natural gas buses are 

being introduced throughout cities over time, with the number increasing from 74 in 2001 to 

2,746 in 2002 and 23,000 in 2010. The Bus Rapid Transit System was also established to 

create bus lanes in the center of roads for more efficient traffic flows, and congestion fees are 

collected at specific tunnels. South Korea also adopts a renewable fuel standard, making it 
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mandatory by 2013 for transport fuel suppliers to provide 3% bio-diesel, bio-ethanol and bio-

gas in their transportation fuel for automobiles by 2012, and 7% in 2020. 

  

An investment of US19.7 billion in green cities and further development of railway and other 

means of mass transport are expected to increase the role of public transportation to 55% of 

total transport use by 2013. Bicycle use is being promoted with the construction of 3,114km 

of additional bicycle lanes between 2009 and 2018.  It is anticipated that this would increase 

the use of bicycle from 1.5% in 2009 to 5% in 2013. 

 

2.3.5 Nuclear Energy Policy 

 

According to World Nuclear Association
(38)
, the South Korean Government in November 

2011 reaffirmed its commitment to nuclear energy, and targeted completion of six new 

reactors by 2016. Nuclear energy remains a strategic priority for South Koreaôs energy 

resources. The Ministry for Knowledge Economy announced plans for 59% of domestic 

electricity to be from nuclear by 2030, and for South Korea to be the third largest rector 

exporter by 2030, supplying 20% of the market, under a plan known as Nu-Tech 2030. 

 

2.4 Taiwan 
 

Taiwan has an area of 35,985 km
2 
and its climate is marine tropical. As in April 2012, the 

population of Taiwan was 23,245,018. Taiwan, one of the "Four Asian Dragons" alongside 

Hong Kong, South Korea and Singapore, is the world's 26
th
 largest economy with GDP 

(nominal) of US$466,424 million
(2)
 and GDP per capita (nominal) of US$21,900

(3) 
(ranking 

40
th
) in 2011. Taiwan relies on imports for more than 98 percent of its primary energy. The 

distribution of energy supply is given in Table 8. 

 

Oil Coal Natural 

Gas 

Nuclear Hydro Renewable Total 

49.09% 32.09% 10.16% 8.28% 0.28% 0.15% 100% 

 

Table 8 ï Distribution of Energy Supply in 2009 
(39)

 

As of 2010, Taiwanôs consumption of primary energy was 120.3 million kilolitres of oil 

equivalent, and the energy consumption per capita was 5,222 kilolitres. The distribution of 

consumption among the consumer sectors is shown in Table 9. 

 

 Industry Transport Services Residential Farming Others Total 

Consumption 

(kilolitres) 

73,170 15,560 13,180 12,890 980 4,600 120,380 

% of Total 60.78% 12.92% 10.95% 10.71% 0.82% 3.82% 100% 

 

Table 9 ï Distribution of Energy Consumption in 2009 
(39) 

 

 

2.4.1 Energy Policy 
(40)

 
 

Given its energy supply vulnerable to external disruption, Taiwanôs top priority is to develop 

clean, sustainable, and independent energy and achieve the balance among energy security, 

environmental protection, and industrial competitiveness, and reduce CO2 emissions through 

various strategies.   

http://en.wikipedia.org/wiki/Climate
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The Taiwanese Government has been active in promoting energy efficiency to set a target of 

energy efficiency of 33% by 2025.  This target is higher than Japan's commitment to APEC 

with the target of 25%-26% efficiency.  In July 2009, the Executive Yuan approved a proposal 

consisting of 16 measures to transform Taiwan into a ñlow carbonò country by 2020. The 

Ministry of Economic Affairsô proposal set a long-term goal of cutting total annual 

greenhouse gas emissions to 2000 levels by the year 2025.  Mandatory programs have been 

established for the purpose of energy conservation, including energy audit and energy 

efficiency standards for certain electrical and electronic products. 

 

2.4.2 Emissions Control 

 

According to Taiwan Economic News
(41)
, the Minister of Environmental Protection 

Administration (EPA) in July 2012 stated that the Government will begin collecting air 

pollution fee in 2015.  The charge is part of the Governmentôs plan to cut down Taiwanôs 

greenhouse gas emission by resorting to the effective Air Pollution Control Act. It is noted 

that the Greenhouse Gas Reduction Bill should be the legal basis of the greenhouse gas cut 

implementation, but the Bill has yet to clear the legislative floor.  The EPA submitted a draft 

bill in 2006 to the Legislative Yuan in line with the Governmentôs pledge to cut down the 

islandôs greenhouse gas emission in 2020 to the level it produced in 2005. 

  

The EPA is implementing the reduction in three stages.  In the first stage, beginning 1 July 

2012, all Taiwanôs manufacturers are required to report to the EPA their emission volumes of 

carbon dioxide, methane clathrate, nitrous oxide, chlorofluorocarbon, sulphur hexafluoride 

and perfluorocarbon gases.  In the second stage, set to begin in 2015, the EPA will begin to 

collect air pollution fee based on the emission standards which EPA will establish in the two 

years starting in 2012. In this stage, manufacturers can pay the fee or buy carbon right. In the 

third stage, which is still indefinite in terms of implementation date, the EPA will move to 

control total emission volume, a practice that may push the islandôs manufacturers to buy 

carbon rights overseas. 

 

2.4.3 Air Quality 

 

Air pollution is one of the most serious problems in Taiwan, due to heavy traffic and a high 

concentration of industrial plants. The EPA reports ambient air quality through Pollutant 

Standards Index (PSI), which is an index based on measurements of the concentrations of 

five air pollutants: PM10, SO2, CO, NO2 and ozone. Air quality standards have been 

developed for each of these. For each pollutant, a value of 100 is assigned to the maximum 

permitted concentration of that pollutant. After determining a value for each of the five 

pollutants, the highest of the five numbers is reported as the PSI for the day. The PSI 

categories and their general health effects have been clearly defined by EPA (Table 10). 
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PSI Descriptor  General health effects 

0 ͘  50 Good None 

51 ͘  100 Moderate Few or none for the general population. 

101 ͘  199 Unhealthy 
Mild aggravation of symptoms among susceptible people, with irritation 

symptoms in the healthy population. 

200 ͘  299   
Very 

Unhealthy 

Significant aggravation of symptoms and decreased exercise tolerance in 

persons with heart or lung disease; widespread symptoms in the healthy 

population.  

 >=300 Hazardous 

Early onset of certain diseases in addition to significant aggravation of 

symptoms and decreased exercise tolerance in healthy persons. At PSI 

levels above 400, premature death of ill and elderly persons may result. 

Healthy people experience adverse symptoms that affect normal 

activity.   

 

Table 10 - General Health Impacts with Different Categories of PSI Values in Taiwan
(42)

 

 

The ambient air quality standards have been established for each of the criteria air pollutants 

by different average periods. Table 11 shows the current standard in Taiwan. 

 

Pollutant 

 
Averaging Time Level 

Carbon Monoxide (CO) 
Hour average 35 ppm 

8hr average 9 ppm 

Nitrogen Dioxide (NO2)    
Hour average 0.25 ppm 

Year average 0.05 ppm 

Ozone (O3) 
Hour average 0.12 ppm 

8hr average 0.06 ppm 

Particle Pollution 

PM2.5 
24hr average 35 ɛg/m

3
 

Year average 15 ɛg/m
3
 

PM10 
24hr average 125 ɛg/m

3
 

Year average 65 ɛg/m
3
 

Sulfur Dioxide (SO2) 

24hr average 0.25 ppm 

Day average 0.1 ppm 

Year average 0.03 ppm 

TSP 

 

24hr average 250 ɛg/m
3
 

Year average 130 ɛg/m
3
 

Table 11 - Ambient Air Quality Standards for Key Pollutants in Taiwan
(43) 

 

To reach the same air quality standards as advanced countries and to improve overall air 

quality, the EPA has set the objectives of reducing the percentage of days with PSI>100 

below 2% by 2011 and below 1.5% by 2016 as medium- and long-range targets. Based on 

current situations and forecasts of air quality concentrations, EPA of Taiwan also reinforced 

control measures or tightened standards for fugitive particulates and ozone precursors in 

addition to existing control measures and programs. The EPA also takes gradual steps to 

adopt a total quantity control system, enforce stricter standards, advocate the use of clean fuel 

oil, and promote green products as well as public transportation. 

 

2.4.4 Nuclear Energy Policy 

 

According to the World Nuclear News
(44)
, Taiwanôs new Nuclear Energy policy, unveiled at a 

news conference in November 2011, stated that the Chinshan, Kuosheng and Maanshan 
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nuclear power plants will not operate beyond their planned 40-year lives and that Taiwan's 

fourth nuclear power plant at Lungmen will not begin operations until all safety requirements 

have been met. Furthermore, the island's oldest two units will face early closure provided 

both Lungmen units are in commercial operation before 2016. 

 

The new policy has been prepared in keeping with the principles of no power rationing, 

maintenance of stable electricity prices and continued reduction of carbon dioxide emissions 

to meet international goals. It is also noted that the new policy is in line with Article 23 of the 

Basic Environment Act, which directs the government to make plans that will eventually see 

Taiwan become nuclear-free. 

 

2.4.5 Administrative Framework 

 

Recognizing energy plays a vital role in national economic development, the Taiwan 

Government established the Energy Commission under the Ministry of Economic Affairs in 

November 1979, and reorganized it as the Bureau of Energy in July 2004. The Bureau of 

Energy is in charge of formulation and implementation of energy policies such as the Energy 

Management Act, Electricity Act, Petroleum Administration Act, Regulations Governing 

Administration of Gas Utilities, Renewable Energy Development Act, and other energy-

related regulations. In addition, the Bureau of Energy guides the operations of energy 

enterprises. It also carries out such tasks as the evaluation of energy supply and demand, the 

establishment of an energy database system, the promotion of energy conservation and 

renewable energy programs, the implementation of research and development of energy 

technology, and the promotion of international energy cooperation 
(45)
. 

 

The Center for Energy Research at the National Central University has initiated a plan to 

educate energy professionals. It coordinates professors from related disciplines and builds a 

diversified teaching platform to recruit young students and researchers. Educating young 

scientists in the field of green technology and encouraging them to create innovative products 

is to provide Taiwan with an edge in the international market 
(40)
. 

 

2.5 Japan  
 

Japan 
(46)
 is an archipelago of 6,852 islands with a total area of 377,835km

2
, housing the 

world's tenth-largest population with over 126.4 million people as of 2011. A major economic 

power and a member of G7 and OECD, Japan is the world's third-largest economy with GDP 

(nominal) of US$5,870,357 million
(2)
 and GDP per capita (nominal) of US$45,870

(3)
 

(ranking17
th
) in 2011. According to the World Bankôs publication 

(25)
, Japanôs energy 

consumption per capita in 2011 was 3,584kg of oil equivalent. 

 

Japan is dependent on imports of virtually all fossil fuels. Given its heavy dependence on 

imported energy, Japan has been striving to diversify its sources. As of 2008, 46.4% of 

energy in Japan is produced from petroleum, 21.4% from coal, 16.7% from natural gas, 9.7% 

from nuclear power, and 2.9% from hydro power. As nuclear power offers an indigenous 

option, it becomes a cornerstone of Japanôs energy policy. In 2009, nuclear power produced 

25.1% of Japan's electricity.  
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2.5.1 Strategic Energy Plan 2010  

The 2
nd
 revision of the Strategy Energy Plan

(47)
 (formulated in 2003) was issued by the 

Ministry of Economy, Trade and Industry (METI) in June 2010 prior to the Fukushima 

Daiichi nuclear disaster that took place on 11 March 2011. The Strategic Energy Plan 

articulates the fundamental direction of energy policy in Japan based on the Basic Act of 

Energy Policy, and is required to be reviewed at least every 3 years, i.e. by 2013. 

 

On top of the basic objectives of energy policy, viz. energy security, environmental protection 

and efficient supply, the 2
nd
 revision of the Strategic Energy Plan included two new 

objectives: energy-based economic growth and reform of the energy industrial structure. In 

consistence with the new growth strategy, the revised Plan set out quantitative policy targets 

and specific policy measures.  This will fundamentally change Japanôs energy supply and 

demand system by 2030. 

 

2.5.2 Emission Targets and Measures 

 

According to the revised Strategic Energy Plan 2010, Japan has set the following ambitious 

targets towards 2030: 

¶ Doubling the energy self-sufficient ratio (18% in 2010) and the self-developed 

fossil fuel supply ratio (38% in 2010) 

¶ Raising the zero-emission power source ration to about 70% (34% in 2010) 

¶ Halving CO2 emissions from the residential sector 

¶ Maintaining/enhancing energy efficiency in industrial sector at the highest world 

level 

¶ Maintaining/obtaining top class shares of global markets for energy-related 

products and system 

 

The above targets would translate to the following: 

¶ Domestic energy-related CO2 emission will be reduced by 30% or more in 2030 

compared  to the 1990 level 

¶ A 30% emission reduction means about half of the reduction will be achieved 
from the level in 2010 to 2050 (80% compared to 1990) will have been realized in 

2030  

 

Measures to achieve the targets outlined in the Strategic Energy Plan cover but not limited to 

the following: 

¶ Supply Side 

- Securing resources and enhancing supply stability (high level diplomacy, 

public-private partnership, etc) 

- Expanding the introduction of renewable energy (feed-in-tariff, R&D/finance 

support, tax reduction, etc) 

- Promoting nuclear power generation (prior to Fukushima Daiichi nuclear 

disaster) 

- Advanced utilization of fossil fuels (clean coal technology, IGCC plant, CCS 

technology, etc) 

- Enhancing electricity and gas supply system (advanced smart grid/smart 

meters, doubling wholesale market, etc) 

 

¶ Demand Side 

http://en.wikipedia.org/wiki/Fukushima_Daiichi_nuclear_disaster
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- Industrial Sector: Enhancing energy conservation and efficiency (technology 

innovation, fuel conversion, etc) 

-  Residential Sector: Compulsory energy-saving standards for houses, high 

efficiency lights, net-zero-energy houses by 2030, etc. 

- Commercial Sector: Support of development of innovative energy efficient 

goods and products, new energy consumption standards for all buildings, net-

zero-energy public buildings by 2020, etc. 

- Transport Sector: 2020 new fuel efficiency standard, support of development 

of advanced battery chargers for electric vehicles, development of fuel 

cells/hydrogen supply infrastructure for fuel cell vehicles, raising nest-

generation vehiclesô share of new vehicle sales up to 70% by 2030, etc. 

 

2.5.3 Air Quality 

 

The current Air Pollution Control Law in Japan amended in 1996, was originally enacted in 

1968, in order to protect the public health and preserve the living environment with respect to 

air pollution. In the past few years, Japan has increased its focus on developing and 

implementing pollution control technologies and innovations that are energy efficient. For a 

country that is steeped in tradition, the Government's new environmentally sound policies are 

markedly different than its previous approach to economic development, which was 

implemented without regard to the effect on the environment. The current air quality standard 

for the key pollutants is shown in Table 12. 

 

Pollutant 

 
Averaging Time Level 

Carbon Monoxide (CO) 
Hour average 20 ppm 

Daily average 10 ppm  

Nitrogen Dioxide (NO2)    
Hour average 0.25 ppm  

Daily average 0.04-0.06 ppm  

Particle Pollution 

PM2.5 
Annual average 15 ɛg/m

3
  

24 hours 35ɛg/m
3
  

PM10 

Day average 

24hr average 
125 ɛg/m

3
  

Year average 65 ɛg/m
3
  

Sulfur Dioxide (SO2) 
Hourly average 0.1 ppm 

Day average 0.04ppm 

TSP 

 

24hr 100 ɛg/m
3
  

Hourly value 200 ɛg/m
3
  

 

Table 12 - Air Quality Standards of Key Pollutants in Japan 
(48)

 

 

In December 2000, the Tokyo Metropolitan Government passed the Municipal Environment 

Protection Ordinance of Tokyo to promote innovative environmental measures ahead of 

efforts by the national government. For years, Tokyo has been positively addressing 

environmental concerns such as industrial pollution, vehicle-related pollution and global 

warming. The measures taken by Tokyo, one of the world's largest cities, to secure the health 

and safety of its citizens could become a useful model for other Asian countries.  

 

¶ Automobile Exhaust Gas Regulations: As industrial pollutants such as soot and 
smoke from factories were dramatically reduced, increases in vehicle traffic and 
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the number of diesel cars on the road prevented the improvements in air pollution 

from automobile exhaust fumes. 

¶ Diesel Vehicle Regulation: The Tokyo government introduced the regulation in 
1999, concerning the health effects of the PM contained in gas emissions from 

diesel vehicles. A landmark court decision in the Amagasaki pollution lawsuit in 

January 2000 found that the PM from diesel vehicles was correlated with health 

problems, especially cancers and respiratory disorders. 

¶ Clean fuel: local governments in Japan have designated compressed natural gas 
(CNG) vehicles, liquefied petroleum gas (LPG) vehicles, electric vehicles and 

hybrid vehicles as low-emission vehicles and promoted the use of these cars. 

 

Another negative impact on Japan's air quality is the poor air quality in the Asian nations 

surrounding Japan. Japan is concerned about environmental issues not only throughout Asia 

but also throughout the entire world. As such, Japan is an active member of the international 

community committed to resolve these common issues. For example, the city of Tokyo joined 

ñAsian Network of Major Cities 21ò established in 2001 to reduce air pollution in a regional 

and global scale. 

 

2.5.4 Post-Fukushima Energy Policy Review  

 

As in 2009, 29% of Japanôs electricity was produced by nuclear power, 61% by fossil fuel 

(coal, oil and LNG), 8% by hydro power and 1% by renewable energy (0.3% solar and 0.4% 

wind) 
(49)
. However, following the Fukushima Daiichi nuclear disaster in March 2011, all of 

the countryôs 54 nuclear power plants were taken offline on 5 May 2012 due to public 

opposition.  This has shaken the core of Japanese energy policy.  

 

The loss of energy from the nuclear reactors was made up by aggressive energy efficiency 

and conservation efforts, but also by sharply increased imports of LNG, crude oil, and fuel 

oil. LNG imports in 2011 increased by nearly 25% and oil use went up by nearly 85% 
(47)
. As 

a result, it was reported that an additional US$35 billion was spent on fossil fuel imports in 

2011 to avoid blackouts during the summer peak.  Due to the important need to cope with 

demand of electricity in 2012 summer, Japanôs Prime Minister on 16 June 2012 gave the 

green light for the resumption of two nuclear reactors at Oi in western Japan operated by the 

Kansai Electric Power Company despite public opposition 
(50)
.  One of the nuclear reactors at 

Oi in western Japan was re-started on 1 July 2012. As of December 2012, ǽi Units 3 and 4 

are Japan's only operating nuclear power plants. 

On 22 August, 2011, Japanôs Parliament approved legislation for the feed-in tariffs to help 

diversify its energy mix by promoting investment in renewable energy sources following the 

Fukushima disaster.  On April 25 2012, a government panel recommended preferential rates, 

a new price incentive program for wind power, solar power and thermal power generators, 

marking another step in scaling back at nuclear power and reducing carbon emission. Japan 

aims to add 2,500MW of solar, geothermal, wind, biomass, and hydropower capacity after 

the feed-in tariff scheme comes into force in July 2012. This would increase its renewable 

energy capacity for electricity generation to 13% in 2013
(51)

.  

The Strategic Energy Plan issued in 2010 by METI to reduce the energy related carbon 

emission by 30% in 2030 compared to the 1990 level requires significant expansion of 

nuclear power for electricity generation to 50% by 2030.  However, the Fukushima nuclear 

disaster has forced Japan to revalue its nuclear program and to reexamine its energy mix.  The 
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Japanese Government opened up public consultations on energy policy by presenting three 

scenarios on Japanôs energy-mix out to 2030: 0% nuclear with 35% renewables; 15% nuclear 

with 30% renewables; and 20-25% nuclear with 30-25% renewables.  The new Energy Plan 

was due by the end of August 2012 but there has been strong public opposition to options 

other than the 0% scenario. The Government wants to take the middle 15% nuclear option but 

with enough public support to avoid major political damage. This would likely mean a delay 

in the publication of the Energy Plan to allow politicians to ñsellò the 15% nuclear policy 
(52)
. 

 

It is believed that the new Energy Policy will also likely increase the share of LNG to 30-

35% share while reducing the share of nuclear to 15%. This will trigger the building of 

additional gas-fired generation capacity and conversion of older capacity to more efficient 

models. New and efficient coal-fired power plants, such as integrated gasification combined 

cycle, are also likely be permitted and built 
(53)

.   

The Government is also taking a serious look at restructuring the power industry, which is 

still partially regulated. It is considering removing in the next 2 to 3 years the existing 

regional power supply boundaries, which effectively gives the 10 power utilities regional 

monopolies. One option is ñlegalò unbundling, in which power utilities would be required to 

form holding companies and, under that, establish subsidiaries for generation and 

transmission. It is believed that unbundling would generate market competition so that 

newcomers can enter the market and compete.  Consumers will also be able to choose their 

power suppliers and hence the tariff is expected to be lower. 

2.6 Australia 

Australiaôs land mass of 7,617,930 km
2 
is on the Indo-Australian Plate, and is surrounded by 

the Indian and Pacific oceans 
(54)

. As in June 2012, the population of Australia was about 

24.94 million.
  
A highly developed country, Australia is a member of the G20 and OECD, the 

world's 13
th
 largest economy with GDP (nominal) of US$1,515,468 million

(2)
 and GDP per 

capita (nominal) of US$66,371
(3) 

(ranking 5
th
) in 2011. With the 2

nd
 highest human 

development index globally Australia ranks highly in many international comparisons of 

national performance, such as quality of life, health, education, economic freedom, and the 

protection of civil liberties and political rights.  

In 2010, Australia was the 9
th
 largest energy producer in the world and one of only three 

OECD net energy exporting countries. Energy exports accounted for 68% of Australiaôs total 

energy production 
(55).
 As of 2009-10, 37.5% of energy in Australia is produced from coal, 

34.6%% from oil, 23.1% from natural gas, and 4.8% from renewable sources. Australiaôs 

total final energy consumption was 3,703 petajoules (PJ), and the consumption by sector is 

given in Table 13
(56)
. According to the World Bankôs publication 

(25)
, Australiaôs energy 

consumption per capita in 2010 was 5,296 kg of oil equivalent. 

 

Minin

g 

Manufacturin

g & 

Construction 

Transpor

t 

Commercia

l 

Residentia

l 

Other

s 

Total 

340PJ 1,036PJ 1,416PJ 309PJ 440PJ 162PJ 3,703P

J 

9.2% 28.0% 38.2% 8.3% 11.9% 4.4% 100% 

Table 13 ï Energy Consumption by Sector in Australia (2009-10) 

http://en.wikipedia.org/wiki/Indo-Australian_Plate
http://en.wikipedia.org/wiki/Developed_country
http://en.wikipedia.org/wiki/List_of_countries_by_GDP_(nominal)
http://en.wikipedia.org/wiki/Economic_freedom
http://en.wikipedia.org/wiki/Civil_liberties
http://en.wikipedia.org/wiki/Energy_in_Japan


32 

 

2.6.1 Report on Energy Reform (2007)
(57)

  

The Report on Energy Reform ï Way Forward for Australia submitted on 12 January 2007 by 

the Energy Reform Implementation Group to the Prime Minister had concluded that further 

reforms would deliver more economic benefits. More market contestability, improved 

transmission planning and regulation, and facilitating efficient financial markets, are priority 

reform areas. It was reckoned that these reforms, taken as a whole, could increase Australiaôs 

real Gross Domestic Product (GDP) by about $400 million per year, with retail energy price 

reductions of about 2%. 

 

2.6.2 Policy and Strategy 

 

Following policy papers, strategic frameworks and consultation papers were published in the 

past few years: 

 

¶ 2009 July ï National Strategy on Energy Efficiency 
(58)

: Developed a national 

strategy to accelerate energy efficiency efforts, streamline roles and 

responsibilities across levels of governments, and help households and businesses 

prepared for the introduction of the Carbon Pollution Reduction Scheme 

 

¶ 2011 May - Garnaut Climate Change Review ï Update 2011 Australia in the 

Global Response to Climate Change 
(59) 
: Examined the impacts of climate change 

on the Australian economy, and recommended medium to long-term policies and 

policy frameworks to improve the prospects for sustainable prosperity 

 

¶ 2011 July - The Clean Energy and Other Skills Package 
(60) 

: The Package is to 

invest up to $32 million over 4 years to enable trades people and professionals in 

key industries to develop the skills needed to deliver clean energy services, 

products and advice to Australian communities and businesses. 

 

¶ 2011 December ï National Energy Security Assessment (NESA) 
(61)

: The NESA is 

not a policy document, but is an important input into the development of 

government policy through the Energy White Paper process. Its analysis considers 

the main factors challenging the adequate, reliable and competitive delivery of 

energy in each of the liquid fuel, natural gas and electricity sectors. This 

assessment considers the key influences on energy security in Australia in the 

short, medium and long terms covering the period 2011 to 2035. 

 

¶ 2011 December ï Strategic Framework for Alternative Transport Fuels 
(62)

 : To 

identify key issues and provides a framework to address issues affecting future 

investment in, and production and use of alternative transport fuels as required to 

maintain Australiaôs transport fuel security while moving towards a low carbon 

economy in 2030. 

 

¶ 2011 December ï Draft Energy White Paper- Strengthening the Foundations for 

Australiaôs Energy 
(63)

 : The 325 pages draft Energy White Paper seeks to provide 

a policy framework to address challenges in energy sector and help maintain 

Australiaôs competitiveness. It sets out a series of proposed priorities designed to 

provide a framework to give investors, consumers and planners a clear sense of 
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direction and confidence in Australiaôs energy future.  Four priority action areas 

proposed to enhance Australiaôs energy potential are: 

- Strengthening the resilience of Australiaôs energy policy framework  

- Reinvigorating the energy market reform agenda  

- Developing Australiaôs critical energy resources, particularly Australiaôs gas 
resources  

- Accelerating clean energy outcomes  

 

2.6.3 Air Quality 

Through the National Environment Protection Council, the Australian Governments agreed to 

the National Environment and Protection Measure for Ambient
 
Air Quality in 1998 aiming to 

improve the public health through improved air quality. The Measure sets air quality 

standards that are legally binding on each level of government. Jurisdictions put strategies in 

place to reduce emissions and to achieve the standards set out below. The standards relate to 

six criteria air pollutants: CO, NO2, SO2, photochemical oxidants, lead and particles. Table 14 

lists the air quality standards for different average time period.  

Pollutant 

 
Averaging Time Level 

Maximum allowable 

exceedences 

Carbon Monoxide (CO) 8 hours 9.0ppm 1 day 

Lead 1 year 0.50 Õg/m3 none 

Nitrogen Dioxide (NO2)    
1 hour 0.12 ppm 1 day 

1 year 0.03 ppm none 

Ozone (O3) 
1 hour 0.10 ppm 1 day 

4 hours 0.08 ppm 1 day 

Particle 

Pollution 

PM2.5 
1 day 25 Õg/m

3
  advisory reporting 

1 year 8 Õg/m
3
  standard 

PM10 1 day 50 Õg/m
3
  5 days 

Sulfur Dioxide (SO2) 

1 hour 0.02 ppm 1 day 

1 day 0.08 ppm 1 day 

1 year 0.02 ppm none 

Table 14 Air Quality Standards for Key Pollutants in Australia 
(64)

 

To indicate the air pollution level, a number of state governments in Australia have devised 

an air quality index (AQI) to characterise the quality of the air.  An index value less than 100 

means the pollutant has not exceeded the standard. A value equal to or greater than 100 

means the pollutant has exceeded the relevant air quality standard. The AQI reflects the 

residual risks to public health at a given index level.  An index value for any given pollutant 

is its concentration expressed as a percentage of the relevant standard. Table 15 shows the 

category of AQI and their associated health effects. 
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Air Quality 

Descriptor 

Air Quality 

Index 

 

Associated Health Effects 

Very Poor 150+ Ai r quality is unhealthy and everyone may begin to 

experience health effects. People from sensiti ve groups may 

experience more serious health effects. 

Poor 100ï149 Ai r quality is unhealthy for sensitive groups. The general 

population is not li kely to be affected in this range. 

Fair 67ï99 Ai r quality is acceptable. However, there may be a health 

concern for very sensitive people. 

Good 34ï66 Ai r quality is considered good, and air pollution poses littl e 

or no risk. 

Very Good 0ï33 Air quality is considered very good and air pollution poses 

littl e or no risk. 

Table 15 - Air Quality Index and Associated Health Effects in Australia 
(65)

 

 

Air pollution is an important public health issue and imposes high health and monetary costs 

on the community and governments.  The Australian Institute of Health and Welfare 

estimated that urban air pollution was responsible for more than 3000 premature deaths in 

2003, mainly of the elderly. This was almost twice the number of deaths caused by traffic 

accidents in the same year. Heart disease was the most common cause of death from long-

term exposure to air pollution. Air pollution also exacerbates asthma and contributes to other 

respiratory illnesses in children and the elderly. Asthma was the leading cause of disease in 

children in 2003. National initiatives to reduce the impact of road transport on environment 

quality, urban amenity and human health. The strategies for air pollution control in Australia 

include: 

¶ monitoring in-service petrol vehicle emissions  

¶ improving the emissions performance of the Australian vehicle fleet, by 
improving fuel quality and reducing in-service diesel vehicle emissions through 

the National Environment Protection (Diesel Vehicle Emissions) Measure  

¶ managing and promoting the Product Stewardship for Oil Program, which 
provides incentives to increase used oil recycling in the Australian community 

and ensures the environmentally sustainable management of used engine oil.  

2.6.4 Carbon Emissions Reduction Targets 

 

According to the Department of Climate Change and Energy Efficiencyôs website
 (66)
, 

Australia will: 

 

¶ Reduce its GHG emissions by 25% compared with 2000 levels by 2020 if the 

world agrees to an ambitious global deal capable of stabilising levels of GHGs in 

the atmosphere at 450 ppm  CO2 or lower; 

 

¶ Unconditionally reduce its emissions by 5% compared with 2000 levels by 2020 

and up to 15% by 2020 if there is a global agreement that falls short of securing 

atmospheric stabilisation at 450 ppm CO2 under which major developing 

economies commit to substantially restraining their emissions and advanced 

economies take on commitments comparable to Australia's; and 

 

¶ Reduce GHG emissions by 80 per cent compared with 2000 levels by 2050.  
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2.6.5 Carbon Pricing Scheme 
(67)

 

 

To move towards a low-carbon economy, Australia passed legislation to introduce a carbon 

pricing scheme in February 2011. The carbon pricing mechanism is composed of an initial 

three yearsô carbon tax, starting from 1
st
 July 2012 and switching to a market-based emission 

trading scheme thereafter. For the fixed price period of the initial three years, the scheme will 

affect 500 of Australiaôs biggest polluting companies, which generate more than 25,000 tons 

of carbon dioxide each year. Activities such as burning of fossil fuel for electricity generation 

and transportation, heavy industries, e.g. steel making or concrete, mining industries, e.g. coal 

and liquefied natural gas, and waste management will be liable under the scheme. 

 

The price started at A$23 per ton as of 1 July 2012. In each of the next two years, it will rise 

by 2.5% cent in real terms, assuming inflation of 2.5 per cent a year. This will give industries 

time to adapt to the new system and start planning ways to reduce their pollution. In the 

flexible price period, starting from July 2015, the carbon price will be set by the market. The 

revenue from the carbon tax will be recycled by the Government in three main areas: 

assisting households; supporting jobs and enhance competitiveness; and investing in clean 

energy and climate change programmes.  

 

2.7 The United Kingdom 
 

The United Kingdom (UK) lies between the North Atlantic Ocean and the North Sea with a 

total area of approximately 243,610 km
2
. It has a temperate climate with plentiful rainfall all 

year round 
(68)
.  As in June 2010, the population of the UK was about 62.26 million.

  
A 

leading European and global trading partner and financial centre, the UK is a member of the 

G7 and OECD, the world's 7
th
 largest economy with GDP (nominal) of US$2,429,184 

million
(2)
 and GDP per capita (nominal) of US$38,811 

(3) 
(ranking 22

nd
) in 2011.  According 

to the World Bankôs publication 
(25)
, the UKôs energy consumption per capita in 2011 was 

3,017 kg of oil equivalent. 

 

As of 2010, the final energy consumption
(69)
 was 159.1 million tonnes of oil equivalent 

(MToe) and the distributions among user and sectors are shown in Table 16 and Table 17 

below: 

 

Transport Domestic Industry Other Users 
(Services, 

Agriculture, etc) 

Non- 

Energy 

Use 

Total 

55.7 MToe 48.5 MToe 27.9 MToe 18.3 MToe 8.7 MToe 159.1 

MToe 

35.0% 30.5% 17.5% 11.5% 5.5% 100% 

Table 16 ï Energy Consumption by User in the United Kingdom 

 

Petroleum Natural Gas Electricity Others* Total 

72.4 MToe 52.5 MToe 27.8 MToe 6.4 MToe 159.1 MToe 

45.5% 33% 17.5% 4% 100% 

* Includes coal, manufactured fuels, renewables & waste, and heat sold. 

 

Table 17 ï Energy Consumption by Type of Fuel/Energy in the United Kingdom 

 

 

http://en.wikipedia.org/wiki/Climate
http://en.wikipedia.org/wiki/List_of_countries_by_GDP_(nominal)
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2.7.1 Policy and Strategy 
 

According to Wikipedia 
(70)
, the current energy policy of the UK is set out in the White Paper 

on Energy of May 2007, Low Carbon Transition Plan of July 2009, Climate Change Act 

2008 and Carbon Plan of December 2011, building on previous work including the 2003 

Energy White Paper and the Energy Review Report in 2006. It is led by the Department of 

Energy and Climate Change and the current focuses of policy are on: reforming the 

Electricity Market, rolling out smart meters and improving the energy efficiency of the UK 

building stock through the Green Deal. 

The 343-page White Paper on Energy May 2007- Meeting the Energy Challenge 
(71)

 set out 

the Governmentôs international and domestic energy strategy to address the long term energy 

challenges faced by the UK, and to deliver the following four key policy goals: 

 

¶ To put the UK on a path to cut carbon dioxide emissions by some 60% by about 

2050, with real progress by 2020;  

¶ To maintain reliable energy supplies;  

¶ To promote competitive markets in the UK and beyond, helping to raise the rate 

of sustainable economic growth and to improve productivity; and 

¶ To ensure that every home is adequately and affordably heated.  

 

According to the White Paper on Energy, the Climate Change Act 2008 established a legally 

binding target to reduce the UKôs greenhouse gas emissions by at least 80% below base year 

levels by 2050, to be achieved through action at home and abroad.
 

To drive progress and set 

the UK on a pathway towards this target, the Act introduced a system of carbon budgets 

which provided legally binding limits on the amount of emissions that might be produced in 

successive five-year periods, beginning in 2008. The first three carbon budgets were set in 

law in May 2009 and required emissions to be reduced by at least 34% below base year levels 

in 2020. The fourth carbon budget, covering the period 2023ï27, was set in law in June 2011 

and required emissions to be reduced by 50% below 1990 levels. 

 

Published on July 15, 2009, the UK Low Carbon Transition Plan- National Strategy for 

Climate and Energy 
(72) 

detailed the actions to be taken to cut carbon emissions by 34% by 

2020, based on 1990 levels. As a result, by 2020 it is envisaged that:  

 

¶ Over 1.2 million people will be employed in green jobs.  

¶ The efficiency of 7 million homes will have been upgraded, with over 1.5 million 

of them generating renewable energy.  

¶ 40% of electricity will be generated from low carbon sources (renewable, nuclear 

power and clean coal).  

¶ Gas imports will be 50% lower than would otherwise have been the case.  

¶ The average new car will emit 40% less carbon compared to 2009 levels.  

 

In June 2011, the Coalition Government enshrined in law a new commitment to halve 

greenhouse gas emissions, on 1990 levels, by the mid-2020s. Presented to the Parliament in 

December 2011, the 220-page Carbon Plan: Delivering our Low Carbon Future 
(73)
 sets out 

how the UK will achieve decarbonisation while maintain energy security in a way that 

minimizes costs to consumers bills and helps to attract new investment in low carbon 

infrastructure, industries and jobs. The Carbon Plan covers the following sectors:  

 

http://en.wikipedia.org/wiki/Department_of_Energy_and_Climate_Change
http://en.wikipedia.org/wiki/Department_of_Energy_and_Climate_Change
http://en.wikipedia.org/wiki/Decarbonisation_Measures_in_Proposed_UK_Electricity_Market_Reform
http://en.wikipedia.org/wiki/Decarbonisation_Measures_in_Proposed_UK_Electricity_Market_Reform
http://en.wikipedia.org/wiki/Smart_meters
http://en.wikipedia.org/wiki/Energy_efficiency
http://en.wikipedia.org/wiki/Green_Deal
http://en.wikipedia.org/wiki/Uk_government
http://en.wikipedia.org/wiki/Energy_(society)
http://en.wikipedia.org/wiki/UK
http://en.wikipedia.org/wiki/Carbon_dioxide_emissions
http://en.wikipedia.org/wiki/Energy_security
http://en.wikipedia.org/wiki/Market_competition
http://en.wikipedia.org/wiki/Sustainable_development
http://en.wikipedia.org/wiki/Productivity
http://en.wikipedia.org/wiki/Home
http://en.wikipedia.org/wiki/Heating
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¶ Low carbon buildings 

¶ Low carbon transport 

¶ Low carbon industry 

¶ Low carbon electricity 

¶ Low greenhouse gas agriculture and forestry 

 

Published in November 2012, the document The Energy Efficiency Strategy: The Energy 

Efficiency Opportunity in the UK 
(74)
 sets out the direction for energy efficiency policy for the 

coming decades. It spells out the UKôs ambition, the barriers that the nation needs to address 

and the additional steps the nation takes to stimulate the energy efficiency market. It also 

shows how the UK can act to connect finance with demand, encourage innovation and make 

energy information more accessible to the consumer. 

2.7.2 Draft Energy Bill 

In May 2012, the Secretary of State for Energy and Climate Change presented the 307-page 

Draft Energy Bill 
(75)
 to the Parliament for pre-legislative scrutiny by the Energy and Climate 

Change Committee.  The key elements of the Draft Energy Bill are: 

¶ Implement the Electricity Market Reforms; 

¶ Clarify the role of the regulator, Ofgem; 

¶ Establish an Office for Nuclear Regulation; 

¶ Make changes to the offshore transmission regulatory framework; and 

¶ Make provisions for the potential sale of Government pipeline and storage system 

The Bill proposes to radically reform the electricity industry aiming to bring secure, clean, 

low carbon and cost effective electricity to help combat climate change and minimize price 

rises. The aim of the reforms is to create a balanced mix of renewables, new nuclear power 

and carbon capture and storage and ensure fair competition. With an extra £110 billion 

invested in the low-carbon energy, it is claimed that the reforms will be better for the UKôs 

economy, leaving it less vulnerable to rising global energy prices and supporting as many as 

250,000 jobs in the energy sector. The reforms would enable the UK to achieve its climate 

change and renewable targets, including 34% reduction in its CO2 emissions by 2020 

(relative to 1990); at least an 80% reduction by 2050; and ensuring that by 2020 15% of the 

energy consumed in the UK comes from renewable sources. Subject to the approval by 

Parliament, the Energy Bill is expected to achieve Royal Assent in 2013, so that the 

Electricity Market Reform should be fully up and running in 2014 as planned.  

2.7.3 Air Quality 

 

The development of air pollution control in the UK has been strongly influenced by the 

smogs experienced in cities during the 1950s. The UK National Air Quality Strategy was 

published in 1997 and 2000 with commitments to achieve new air quality objectives 

throughout the UK by 2005. The Environment Act of 1995 included a requirement for the 

development of a strategy to address areas of poor and declining air quality. The air quality 

objectives for the key air pollutants in UK are shown in the following Table 18: 

 

The fundamental aim of the government environmental agency is to render polluting 

emissions harmless. It is necessary, therefore, to firstly define a level of harmlessness, and 

http://www.earthtimes.org/encyclopaedia/environmental-issues/renewable-energy/
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then to establish a policy towards the achievement of the levels by means of objectives as 

costs and benefits balance.  An approach of óexposure reductionô for PM2.5 has been 

implemented in UK to seek a more efficient way of achieving further reductions in the health 

effects of air pollution.  The exposure reduction approach is based on the principle that for 

pollutants with a low or zero threshold for adverse effects, it will generally be more beneficial 

to public health, and potentially more cost-effective to reduce pollutant levels across the 

whole population of an urban area or region rather than in a small area or ñhotspotò. The 

framework of delivering this approach contains two inseparable parts: 

 

¶ air quality objectives/limit values (often called ñbackstop objectiveò or 

ñconcentration capò) to ensure some basic level or quality of air which all citizens 

should experience, embodying the ñenvironmental justiceò concept; 

¶ an objective based on reducing average exposures across the most heavily 

populated areas of the country (often called ñpercentage reductionò or ñexposure 

reductionò objective), in order to generate further cost effective public health 

improvements over and above the basic level of protection generated by the 

objective above. 

 

 

Pollutant 
Averaging 

Time 
Level Remarks 

Carbon Monoxide 

(CO) 

eight hour 

daily mean 
10 mg/m

3
   

Lead Annual 0.5 Õg/m3  

Nitrogen Dioxide 

(NO2)    

One hour 200 Õg/m3  
not to be exceeded more than 18 times a 

calendar year 

Annual 40 Õg/m3  

Particle 

Pollution 

PM2.5 Annual 25 Õg/m3 

20% on 11th June 2008, decreasing on the 

next 1st January and every 12 months 

thereafter by equal annual percentages to 

reach 0% by 1st January 2015 

PM10 
One day 50 Õg/m3  

not to be exceeded more than 35 times a 

calendar year 

Annual 40 Õg/m3  

Sulfur Dioxide 

(SO2) 

One hour 350 Õg/m3  
not to be exceeded more than 24 times a 

calendar year 

One day 125 Õg/m3  
not to be exceeded more than 3 times a 

calendar year 

Table 18 -Air Quality Standards for Key Pollutants in the United Kingdom 
(76)

 

 

This will act to make policy measures more cost-effective and is more likely to maximise 

public health improvements across the general population. For example, traffic management 

can make a significant contribution to help reduce emissions of pollutants from road vehicles, 

such as schemes to restrict or exclude less clean vehicles from certain roads or areas, 

including low emission zones, or reduce road congestion.  

  

http://www.epa.gov/airquality/carbonmonoxide/
http://www.epa.gov/airquality/nitrogenoxides/
http://www.epa.gov/airquality/particlepollution/
http://www.epa.gov/airquality/particlepollution/
http://www.epa.gov/airquality/sulfurdioxide/
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2.8 Mainland China 

 
Covering approximately 9.6 million km

2
, China is the world's second largest country by land. 

The national census of 2010 recorded the population of approximately 1,338,612,968. Since 

the introduction of Chinaôs economic reform and open-up policy in 1978, China has become 

the world's fastest-growing major economy
(77)
. In 2011, Chinaôs total GDP (nominal) was 

US$7,203,784 million
(2)
 with GDP per capita (nominal) of US$5,417 

(3) 
(ranking 90

th
). As of 

2012, it is the world's second-largest economy, after the United States, by both nominal total 

GDP and purchasing power parity, and is also the world's largest exporter and second-largest 

importer of goods. According to the World Bankôs publication 
(25)
, Chinaôs energy 

consumption per capita in 2010 was 1,807 kg of oil equivalent. 

China is the largest energy consumer in the world: second-largest consumer of oil (8,924 

barrels per day in 2011) behind the United States, and the largest producer and consumer of 

coal (3,826 million short tons) in the world which accounts for almost half of the world's coal 

consumption. Although the use of natural gas is rapidly increasing in China, consumption 

was 4,624 billion cubic feet in 2011. China is the worldôs largest carbon emitter and the total 

carbon dioxide emission from consumption of fossil fuels was 8,320 million tonnes in 

2010
(78)
.  

As a result of soaring energy demand from a staggering pace of economic expansion and the 

related growth of energy-intensive industry, China overtook the United States to become the 

worldôs largest contributor to CO2 emissions in 2007. In late 2009, China announced a 

commitment to reduce its carbon intensity by 40% to 45% below 2005 levels by 2020. 

Achieving the 2020 goal will require strengthening and expansion of energy efficiency 

policies in industry, buildings, appliances, and motor vehicles, as well as further expansion of 

natural gas, renewable and nuclear power capacity for electricity generation
(79)
.  

2.8.1 12
th
 Five-Year Plan (2011-2015): Energy and Environment 

On 14 March 2011, the Chinaôs National Peopleôs Congress approved a new national 

development programme for the next five years from 2011 to 2015. Among the seven priority 

industries established in the 12
th
 Five-Year Plan (2011-2015), three of them are related to 

energy and environment: viz. new energy (nuclear, wind and solar power), energy 

conservation and environmental protection, and clean energy vehicles
(80)
. The plan calls for 

non-fossil fuels to reach 11.4% of primary energy consumption by 2015. Similarly it targets a 

16% reduction in energy consumption per unit of GDP and a 17% reduction in carbon 

dioxide emissions per unit of GDP over the same period. The plan also aims to reduce major 

pollutants: chemical oxygen demand and SO2 by 8%, ammonia nitrogen and nitrogen oxide 

by 10% 
(81)
.   

Priorities of some of energy infrastructure included in the 12
th
 Five-Year Plan (2011-2015) 

are 
(82)
: 

¶ Nuclear power ï Accelerate the development of nuclear power in coastal 

provinces, promote nuclear power construction in central provinces steadily, and 

construct nuclear power projects with a total installed capacity of 40 million kW. 

 

¶ Renewable Energy Sources ï Construct large-sized hydropower stations in key 

watersheds, such as those of the Jinsha, Yalong and Dadu Rivers, and commence 

the construction of hydropower projects with a total installed capacity of 120 
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million kW. Construct 6 onshore and 2 coastal and offshore large wind power 

bases, with an additional installed capacity of over 70 million kW. Construct solar 

energy power stations with a total installed capacity of over 5 million kW with 

focus on Tibet, Inner Mongolia, Gansu, Ningxia, Qinghai, Xinjiang and Yunnan 

¶ Oil and Gas Pipe Networks ï Construct the China-Kazakhstan crude oil pipeline 

(Phase 2), the China-Myanmar oil and gas pipeline (domestic section), the Central 

Asia natural gas pipeline (Phase 2), and the West-to-east Gas Transmission Lines 

3 and 4. The total length of oil and gas transmission pipelines attains about 

150,000 kilometers. Accelerate the construction of gas storage facilities.  

¶ Power Grids ï Accelerate the construction of outward power supply projects from 

large coal power, hydropower and wind power bases, and create some cross-

regional power transmission channels using advanced technologies. Complete 330 

kV or above power transmission lines of 200,000 kilometers. Carry out trials of 

intelligent power grid construction, improve substations to intelligent ones, extend 

the application of intelligent watt-hour meters, and construct electric vehicle 

charging facilities. 

2.8.2 Air Quality 

China's Ministry of Environmental Protection (MEP) is responsible for monitoring the 

ambient air quality in China. As from 28 August 2008, MEP monitors daily pollution level in 

86 major cities. The API level is based on the level of 5 atmospheric pollutants, namely sulfur 

dioxide (SO2), nitrogen dioxide (NO2), suspended particulates smaller than 10 ɛm in 

aerodynamic diameter (PM10), carbon monoxide (CO), and ozone (O3) measured at the 

monitoring stations throughout each city. An individual score is assigned to the level of each 

pollutant and the final Air pollutant Index (API) is the highest of those 5 scores (Table 19). 

The pollutants can be measured quite differently. The concentrations of SO2, NO2 and PM10 

are measured as average values per day. CO and O3 are more harmful and are measured as 

average values per hour. The final API value is calculated per day. The API has a range of 

values from 0 to 300+, which are divided into seven categories as shown in Table 19. Under 

the categorization, associated health effects and health implications (daily targets) are defined 

to protect public health. 

 

Due to the domination of coal in the energy structure, the urban atmospheric environment in 

China has been seriously polluted by high concentrations of SO2 and Total Suspended 

Particulates (TSP) with the growing acid precipitation levels and significant contributions to 

greenhouse gases (GHGs). With the rapid development of economy, urbanization and 

transportation in the past two decades, vehicle exhaust pollution also increased substantially. 

In February 2012, China released a new ambient air quality standard, GB 2095-2012, which 

sets limits for the first time on PM2.5. The new standards will not take effect until 2016, 

although many cities and regions in China have been implementing the standards earlier than 

the national timeline.  
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API  Air Pollution  

Level 

Health Implication  

0 - 50 Excellent No health implications 

51 -100 Good No health implications 

101-150 Slightly Polluted Slight irritations may occur, individuals with breathing or 

heart problems should reduce outdoor exercise. 

151-200 Lightly Polluted Slight irritations may occur, individuals with breathing or 

heart problems should reduce outdoor exercise. 

201-250 Moderately Polluted Healthy people will be noticeably affected. People with 

breathing or heart problems will experience reduced 

endurance in activities. These individuals and elders should 

remain indoors and restrict activities.  

251-300 Heavily Polluted Healthy people will be noticeably affected. People with 

breathing or heart problems will experience reduced 

endurance in activities. These individuals and elders should 

remain indoors and restrict activities.  

300+ Severely Polluted Healthy people will experience reduced endurance in 

activities. There may be strong irritations and symptoms and 

may trigger other illnesses. Elders and the sick individuals 

should remain indoors and avoid exercise. Healthy individuals 

should avoid outdoor activities. 

 

Table 19 - Health Impacts with Different Categories of API Values in China 

 

China's current air quality standards include two classes of limiting values. Class I standards 

apply to special regions such as national parks. Class II standards apply to all other areas, 

including urban and industrial areas. Table 20 presents the current ambient air quality 

standards in China, as specified in GB 3095-2012. 

 

Pollutant Average Time Class 1 Class 2 Unit 

SO2 annual 0.02 0.06 

mg/m
3
 

24 hours 0.05 0.15 

hourly 0.15 0.50 

NO2 annual 0.04 0.04 

24 hours 0.08 0.08 

hourly 0.200 0.200 

CO 24 hours 4 4 

Hourly average 10 10 

O3 Max 8 hour average 100 160 

ɛg/m
3
 

 Hourly average 160 200 

PM10 annual 40 70 

 24 hours 50 150 

PM2.5  annual 15 35 

 24 hours 35 75 

TSP annual 80 200 

 24 hours 120 300 

Table 20 - Ambient Air Quality Standards in China 
[83]

 

In order to improve air quality, China mainly adopts the following policies for air pollution 

control from the year 2000: 
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¶ Adjusting the industrial structure and layout, and taking effective measures to prevent 

and control the industrial pollution; 

¶ Launching in-depth comprehensive control of air pollution in urban environments; 

¶ Increasing energy efficiency, disseminating the cleaner coal technologies and 
improving the energy structure;  

¶ Making vigorous efforts to launch forestation programmes 

¶ Promoting the advance of environmental science and technology, and developing the 
environmental industry; 

¶ Applying economic incentives in the area of environmental protection; and 

¶ Perfecting environmental legislation and intensifying environmental management. 

 

2.8.3 2012 Energy Policy White Paper 

In October 2012, the Information Office of the State Council of PRC published the 2012 

edition of White Paper on Energy Policy. The White Paper points out that (i) energy is the 

material basis for the progress of human civilization and an indispensable basic condition for 

the development of modern society, (ii) energy remains a major strategic issue for China as 

the country moves towards its goals of modernization and common prosperity for its people, 

and (iii) it is an important strategic task of the Chinese government to maintain long-term, 

stable and sustainable use of energy resources. The Paper with the following contents 

summarizes the current status of energy development in China and puts forward the 

development policies and objectives for the energy industry 
(84)
. 

¶ Current energy development 

¶ Policies and goals of energy development 

¶ All -round Promotion of Energy Conservation 

¶ Vigorously Developing New and Renewable Energy 

¶ Promoting Clean Development of Fossil Energy 

¶ Improving Universal Energy Service 

¶ Accelerating Progress of Energy Technology 

¶ Deepening Institutional Reform in the Energy Sector 

¶ Strengthening International Cooperation in Energy 

2.9 Summary 

2.9.1 Highlights of Energy Policy  

2.9.1.1 Hong Kong 

  

Hong Kong has no indigenous energy sources, and hence imports all primary fuels to meet its 

energy requirement. The objectives of Hong Kongôs Energy policy are to ensure that the 

energy needs of the community are met safely, reliably, efficiently and at reasonable prices, 

and to minimise the environmental impact of energy production and use and promote the 

efficient use and conservation of energy.  Despite the absence of a comprehensive Energy 

Policy document, the Administration had in the past three years sought public responses to 

several important consultation documents, notably (i) 2009 Air Quality Objectives Review, 

(ii) 2010 Hong Kongôs Climate Change Strategy and Action Agenda, (iii) 2011 Combating 

Climate Change: Energy Saving and Carbon Emission Reduction in Buildings, and (iv) 2011 
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Regional Cooperation Plan on Building a Quality Living Area. A new set of AQOs were 

proposed in January 2012 and preparation for legislation process is underway. It is hoped that 

a structured, coherent and comprehensive Energy Policy will be produced during the 5-year 

term of the new Administration that took office on 1 July 2012. 

 

2.9.1.2 Singapore  

 

Despite having no significant energy resources of its own, Singapore has established itself as 

Asia's energy centre, the worldôs 3
rd
 largest oil trading hubs, and one of the top 5 oil refinery 

centres in the world.  The Singaporean Government pointed out that energy plays an 

independent role in Singaporeôs economy, and will remain crucial to its continued economic 

growth and development. The ultimate aim of its energy policy is to support Singaporeôs 

continued economic growth.  As a small country with limited natural and energy resources, 

Singapore is mindful of the impact that energy supply disruption could have on its economy 

and society. Singapore considers it is imperative to manage the security of its energy 

resources and the key strategy is to diversify energy resources.  The Singapore Government 

published several important documents: notably (i) 2007 Energy for Growth ï National 

Energy Policy Report, (ii) 2009 Sustainable Singapore Blueprint, and (iii) 2012 National 

Climate Change Strategy.  

 

2.9.1.3 South Korea 

 

In South Korea, only 3.6% of total primary energy consumption is supplied by domestic 

energy production and the remaining 96.4% is imported from overseas. South Koreaôs energy 

policy objectives focus on energy security, economic growth and the environment.  The South 

Korean Government is of the view that new energy policies are necessary to relieve higher oil 

pricesô adverse impact on Korean economy and to overcome the vulnerability due to the 

countryôs high dependence on energy import. On 6 July 2009, the Government approved the 

5-Year (2009 to 2013) Plan for Green Growth to serve as a medium term plan for 

implementing the national strategy.  By 2013, a total of 107 trillion Won of the government 

budget will be allocated in the 5-Year Plan for Green Growth. 

 

2.9.1.4 Taiwan 

 

Taiwan relies on imports for more than 98 percent of its primary fuel to meet its energy 

requirement. In July 2009, the Executive Yuan approved a proposal consisting of 16 measures 

to transform Taiwan into a ñlow carbonò country by 2020. The Ministry of Economic Affairsô 

proposal set a long-term goal of cutting total annual greenhouse gas emissions to 2000 levels 

by the year 2025.  Mandatory programs have been established for the purpose of energy 

conservation, including energy audit and energy efficiency standards for certain electrical and 

electronic products. The Taiwan Government will begin collecting air pollution fee in 2015. 

In the wake of Japanôs nuclear crises in March 2011, the Taiwan Government unveiled its 

new nuclear energy policy in November 2011 calling for a dramatic reduction in reliance on 

nuclear powers.  

 

2.9.15 Japan 

 

Japan is dependent on imports of virtually all fossil fuels to meet its energy requirement. 

Japanôs energy policy has been in the past focusing on efficiency, diversity, and development 

of indigenous energy sources. Because virtually all fossil fuels must be imported, nuclear 

http://en.wikipedia.org/wiki/Taiwan
http://en.wikipedia.org/wiki/Executive_Yuan
http://en.wikipedia.org/wiki/Low_carbon
http://en.wikipedia.org/wiki/Ministry_of_Economic_Affairs_(Republic_of_China)
http://en.wikipedia.org/wiki/Energy_conservation
http://en.wikipedia.org/wiki/Energy_conservation
http://en.wikipedia.org/wiki/Energy_audit
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power had offered an indigenous option that became a cornerstone of Japanôs energy policy. 

Nuclear power is also affordable, especially compared to purchasing oil and gas on world 

markets. However, the Great East Japan Earthquake and tsunami of March 11, 2011, followed 

by the reactor damage at Fukushima Daiichi, have shaken the core of Japanese energy policy.   

 

As of May 5, 2012, all of the countryôs 54 nuclear power plants had been taken offline due to 

ongoing public opposition following the Fukushima Daiichi nuclear disaster, and this has 

shaken the core of Japanese energy policy. However, due to the need to cope with demand of 

electricity in summer, Japanôs Prime Minister on 16 June 2012 gave the green light for the 

resumption of two nuclear reactors at Oi in western Japan operated by the Kansai Electric 

Power Company despite public opposition.  One of the nuclear reactors at Oi was re-started 

on 1 July 2012. The Strategic Energy Plan approved in 2010 clearly requires further review. 

Furthermore, the decision of the three scenarios for Japanôs energy-mix in 2030 due in August 

2012 is likely to be  delayed to allow politicians to ñsellò the ñ15% nuclearò policy. 

 

2.9.1.6 Australia  

 

In 2010, Australia was the 9
th
 largest energy producer in the world and one of only three 

OECD net energy exporting countries. The Australian Government stated that energy is 

fundamental to Australiaôs modern economy and society, and access to secure, reliable and 

competitively priced energy has been a cornerstone of Australiaôs economic and social 

development. In this context, it is critical that energy policy continues to strike an appropriate 

balance in delivering energy security, facilitating economic development and meeting clean 

energy growth. Maintaining Australiaôs energy security continues to be a paramount goal for 

the Government.   

 

The Australian Government published a number of important documents, notably (i) 2009 

National Strategy on Energy Efficiency, (ii) 2011 Garnaut Climate Review, (iii) 2011 Clean 

Energy and Other Skills Package, (iii) 2011 National Energy Security Assessment, (iv) 2011 

Strategic Frameworks for Alternative Transport Fuels, and (v) 2011 Draft Energy White 

Paper: Strengthening the Foundations for Australiaôs Energy Future.  On 11th July 2011 

Prime Minister, Julia Gillard, announced that the implementation of the new carbon tax from 

1 July 2012. It is believed that the Carbon Tax plan attempts to cut pollution and provide an 

incentive to invest in renewable energy. 

 

 

2.9.1.7 The United Kingdom 

 

The UK imported about 30% of primary fuels to meet its energy requirement. The UK 

Government pointed out that energy is essential in almost every aspect of peopleôs lives and 

is fundamental to the success of the UKôs economy. The Government has set out a plan to 

support the transition to a secure, safe, affordable and low-carbon energy system, and 

mobilize commitment to ambitious action on climate change, internationally. The 

Government is determined to address the twin challenges of tackling climate change and 

maintaining the UKôs energy security in a way that minimizes costs and maximizes benefits 

to the UKôs economy. 

 

The UK Government published a number of important documents, notably (i) 2007 White 

Paper on Energy, (ii) 2009 UK Low Carbon Transition Plan ï National Strategy for Climate 

and Energy, (iii) 2011 Carbon Plan: Delivering our Low Caron Future, (iv) 2012 Draft 

http://en.wikipedia.org/wiki/Fukushima_Daiichi_nuclear_disaster
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Energy Bill, and (v) 2012 Energy Efficiency Strategy: The Energy Efficiency Opportunity in 

the UK. 

 

2.9.1.8 Mainland China 

 

China overtook the United States to become the worldôs largest contributor to CO2 emissions 

in 2007. In late 2009, China announced a commitment to reduce its carbon intensity by 40% 

to 45% below 2005 levels by 2020. The 12
th
 Five-Year Plan (2011-2015) approved in March 

2011 calls for non-fossil fuels to reach 11.4% of primary energy consumption by 2015. 

Similarly it targets a 16% reduction in energy consumption per unit of GDP and a 17% 

reduction in carbon dioxide emissions per unit of GDP over the same period. The plan also 

aims to reduce major pollutants by 8% to 10%.  As part of its strategy to meet carbon-

intensity and energy-intensity targets, China is aiming for more efficient nuclear-power 

development, and also plans to boost hydropower construction in the southwest and increase 

the length of its high-speed railway to 45,000 kilometers.  

In October 2012, China published the 2012 edition of White Paper on Energy Policy. The 

White Paper points out that (i) energy is the material basis for the progress of human 

civilization and an indispensable basic condition for the development of modern society, (ii) 

energy remains a major strategic issue for China, and (iii) it is an important strategic task of 

the Chinese government to maintain long-term, stable and sustainable use of energy 

resources.  

2.9.2 GDP, Energy Consumption and Carbon Emission 

Table 21 summarizes the GDP per capita, energy consumption per capita and carbon 

emission per capita of Hong Kong and the other six economies selected in the Study. As 

expected, Hong Kongôs per capital energy consumption and carbon footprint is the lowest 

due to the service nature of its economy.  Being a global leading mineral and energy export 

nation with heavy industry base, it is not surprising to see that Australiaôs per capital energy 

consumption and carbon footprint is the highest. 

 

 

*Figures are for 2010 

Table 21 ï Per Capita GDP, Energy Consumption and Carbon Emissions 
(3)(25)(85) 
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2.9.3 Policy, Strategy and Targets 

 

Table 22 summarizes the energy policy/plan, climate change policy/plan, carbon emission 

reduction targets, air quality policy/standards, etc. being implemented or to be formulated by 

Hong Kong and other six economies selected in this Study. 

 
 

 

 

 

Table 22 ï Energy and Environmental Policies, Strategies and Targets 
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3. OPERATIONS OF SECTORS RESPONSIBLE FOR MAJOR LOCAL 

SOURCES OF EMISSIONS 
  

Being a service-oriented economy, power stations, and vehicles and vessels are the key 

sources of carbon emission and local air pollution in Hong Kong.  For completeness, town 

gas production as a source of emissions is also covered. This section gives an overview of the 

regulatory framework, infrastructures, operations and inventory of all these three sectors: 

power sector, town gas sector and transport sector.  Regulatory control on air pollution and 

carbon emissions from these sectors are also presented.  

 

3.1  Electricity Sector 
 

Table 23 shows Hong Kongôs electricity consumption by sectors from 2005 and 2009. As 

expected the commercial sector took a lion share of 64.8% in the total energy consumption 

due to the service-oriented nature of Hong Kong.  It is noted that the electricity consumption 

increased by 3.6% over a period of 4 years from 2005 to 2009, i.e. less than 1% per year. 

Furthermore, the electricity consumption in 2009 is 149,366TJ, i.e. about 52.6% of Hong 

Kongôs total energy consumption of 283,540TJ. 

 

Table 23 ï Electricity Consumption by Sectors (2005 ï 2009)
(8)

 

 

Given that the electricity sector takes up more than half of the Hong Kongôs energy 

consumption, it is not surprising that the electricity sector was responsible for 67% of CO2 

emission in 2008
(14)
 and also a significant source of local air pollutant emissions in 2010 

(15)
. 

 

3.1.1 Regulatory Framework 

 

The electricity sector has always been privately owned and operated in Hong Kong. Today, 

electricity is supplied by two vertically-integrated (generation-transmission-distribution-

retailing) power companies: the Hongkong Electric Company Limited (HEC) which was 

incorporated in 1890 and CLP Power Hong Kong Limited (CLP) which was incorporated in 

1901. Both power companies do not have a franchise but are currently regulated by the 

Energy and Sustainable Development Branch of the Environment Bureau through Scheme of 

Control (SOC) Agreement. 

 

 

The HKSAR Government entered into two 10-year term SOC Agreements dated 7 January 

2008, one with the HEC 
(86)
 and another with CLP

(87)
. The SOC Agreements are not due to 

expire until 2018, but there is a 5-year interim review scheduled in 2013.  According to the 

Environment Bureau 
(88)
, the SOC Agreements

 
stipulate

 
that the power companies undertake 

http://www.heh.com/hehWeb/Index_en
http://www.clpgroup.com/
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to provide sufficient facilities to meet present and future electricity demand of their respective 

supply areas. In return, they are entitled to receive a permitted rate of return on their fixed 

assets (9.99% for average net fixed assets and 11% of average renewable net fixed assets). 

The SOC Agreements also provide the framework for the Hong Kong Government to 

regulate the power companies and monitor their corporate affairs to protect the interests of 

consumers. The power companies are required to seek the approval of the Executive Council 

for certain aspects of their development plans, including projected basic tariff levels, and the 

Governmentôs consent to their annual tariff adjustments. Technical, environmental and 

financial performances of the power companies are subject to annual auditing review 

conducted jointly by the Government and the power companies. There are other 

incentive/penalty adjustments in respect of emissions performance, supply reliability, 

operational efficiency, customer services, energy efficiency and renewable. 

 

The SOC Agreements do not offer the power companies any franchises, nor do they define a 

supply area for either power company, or exclude newcomers to the market. On a de facto 

basis, CLP supplies electricity to Kowloon and the New Territories, including Lantau and 

Cheung Chau, whereas HEC supplies electricity to Hong Kong Island and Lamma Island. 

Both power companies achieve a supply reliability of more than 99.99%, which is among the 

highest global industry standards. 

 

3.1.2 Electricity Generation Facilities 

 

As in 2011, Hong Kong has a total installed electricity generating capacity of 12,624MW, 

including 70% of the capacity of units 1 and 2 of the Guangdong Daya Bay Nuclear Power 

Station and 50% of Phase 1 of the Guangzhou Pumped Storage Power Station. The maximum 

demand recorded in 2011 was 9,200MW.  

 

3.1.2.1. CLP Electricity Generation Facilities 
(89)

 

 

Electricity supplied by CLP to Kowloon and the New Territories, including Lantau, Cheung 

Chau and several other outlying islands is generated from Black Point Power Station, Castle 

Peak Power Station, Pennyôs Bay Power Station, Daya Bay Nuclear Power Station and 

Guangzhou Pump Storage Power Station.  At the end of 2011, CLPôs electricity generating 

capacity was 8,888MW and the maximum demand recorded in 2011 was 6,702MW, giving a 

reserve margin of 32.7%.  Fuel Mix for electricity generation is in terms of install capacity is 

shown in Fig. 1 and Table 24. 

 

3.1.2.2. HEC Electricity Generation Facilities 
(90) 

 

Electricity supplied by HEC to Hong Kong Island and Lamma Island is generated at Lamma 

Power Station.  At the end of 2011, HECôs installed capacity was 3,736MW and the 

maximum demand recorded was 2,498MW, giving a reserve margin of 49.6%. Fuel mix for 

electricity generation is in terms of installed capacity is shown in Fig. 2 and Table 25. 
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Fig.1 - Castle Peak/Black Point/Pennyôs Bay/Daya Bay/Pump Storage 
(89)

 
  

 

 

Table 24 ï CLPôs Fuel Mix in Terms of Installed Capacity
(89) 

  

 

    

 

Fig. 2 ï Lamma Coal-Fired/ Gas-Fired/Wind Power/Solar PV 
(90)

 

 

 

 

Table 25 ï HECôs Fuel Mix in Terms of Installed Capacity
(90)
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3.1.3 Coal, Natural Gas and Nuclear Energy for Electricity Generation  
 

3.1.3.1 Coal for Electricity Generation 

 

CLP has eight coal-fired generating units (Station A: 4x350MW and Station B: 4x677MW) at 

Castle Peak Power Station with a total installed capacity of 4,108MW.  Station A was 

commissioned from 1982 to 1985, whereas Station B from 1986 to 1990. All eight coal-fired 

units have electrostatic precipitator (EP) built-in as standard design which is capable of 

removing more than 99% of particulates. Retrofit of selective catalyst reactor (SCR), Over-

fire Burners and flue gas desulphurization (FGD) to each of the four 677MW coal-fired units 

in stage was completed in 2011.  Today, all four 677MW coal-fired units with a total capacity 

of 2,708MW at Castle B Station have their NOx and SO2 emissions reduced by not less 

than70% and 90% respectively.  

 

HEC also has eight coal-fired generating units (Stage 1: 3x250MW, Stage 2: 3x350MW and 

Stage 3: 2x350MW) at Lamma Power Station with a total installed capacity of 2,500MW.  

Stage 1 was commissioned from 1982 to 1984, Stage 2 from 1985 to 1992 and Stage 3 from 

1995 to 1997. All eight coal-fired units have EP built-in as standard design which is capable 

of removing more than 99% of particulates.  The latest three 350MW are also fitted with 

FGD as standard design.  Retrofit of FGD to the remaining two older 350MW and one 

250MW coal fired-units was completed in 2010, and this bring the capacity of coal-fired 

fitted with FGDs to 2,000MW with the capability of removing more than 90% SO2.  HECôs 

coal fired units have not equipped with SCR, but all the five 350MW coal-fired units have 

Low NOx Burner System in place to reduce NOx formation by more than 50%.  

 

Citing coal-fired generating units as major sources of emission of air pollutants, Hong Kong 

Government decided that all new generating units should be powered by natural gas with 

effect from 1997 
(91)

. 

 

3.1.3.2 Natural Gas for Electricity Generation 

 

CLPôs Black Point Power Station has installed gas-fired capacity of 2,500MW, comprising 

eight 312.5MW combined cycle gas turbine (CCGT) generating units which were 

commissioned in stages from 1996 to 2006.  All these CCGT units are of the first generation 

of single-shaft ñFò Class design with a rated thermal efficiency of about 54%.  As shown in 

Fig. 3, the gas-fired units are solely fueled by natural gas from Yacheng 13-1 gas field 

offshore of Hainan Island through a 778 km high pressure submarine gas pipeline since 1966. 

The Yacheng 13-1 gas field is approaching the end of its useful life with rapid decline in 

supply. 

 

CLP is involved in the Second West-East Natural Gas Pipeline construction project which is 

an outcome of the Memorandum of Understanding signed by HKSAR and Central People's 

Government in August 2008 that secures gas and nuclear power supplies for Hong Kong for 

the next 20 years. CLP has also signed a framework of agreement with Petro China and 

Shenzhen Gas to jointly develop a LNG terminal in Shenzhen of China as part of the Gas 

Pipeline project. These are key gas supply sources delivering gas supply to Black Point 

Power Station required to replace the existing dwindling gas reserve in Yacheng 13-1 gas 

field 
(92)
. 
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Fig. 3 ï Natural Gas Supply to Black Point Power Station (image courtesy of CLP) 

 

According to CLP Annual Report 2011, the construction of a new gas receiving station and 

plant modifications at Black Point Power Station in preparation of those new sources of gas 

supply was approved by the Government in early 2011 and all works will be completed by 

early 2013. This would enable the gas-fired units at Black Point Power Station to migrate 

from existing Yacheng gas supply to various new gas supplies from the Mainland. As an 

interim measure, CLP entered a Gas Sales Agreement with CNOOC in December 2011 to 

facilitate a small gas field, located in South China Sea adjacent to the depleting Yacheng 

field, to supplement the existing gas supply for 5 years 
(93)
.  

 

The National Development and Reform Commission approved PetroChina and CLPôs 

investment in the branch line of 2
nd

 West-to-East Pipeline (WEPII) in December 2011 to 

provide long term supply of natural gas to Black Point Power Station. In December 2012, the 

Executive Council of the Hong Kong Government approved the Gas Supply Agreement to 

supply natural gas to Hong Kong from the WEPII over the next 20 years. Construction of the 

20km sub-sea gas pipeline from Dachan Island to Black Point Power Station is completed 

and new supply is expected to arrive by early 2013 to replace the depleting Yacheng 13-1 gas 

reserves (94). 
 

HEC has two CCGT generating units (1x335MW and 1x345MW) with a total gas-fired 

capacity of 680MW at Lamma Power Station. The 335MW CCGT unit commissioned in 

2006 is of the more matured single-shaft ñFò Class design with a rated thermal efficiency of 

56.5%.  The 345MW CCGT unit consists of two ñDò Class 125MW gas turbines retrofitted 

with one 95MW steam turbine and the upgrading work to include gas-fired capability was 

completed in 2010 to meet the 2010 emission caps.  All two CCGT units are powered by 

liquefied natural gas (LNG) sourced from two countries, namely Australia and Qatar. 

 

LNG for powering the 335MW CCGT units at Lamma Power Station is supplied from 

Guangdong LNG Terminal at Cheung Tou Jiao via a 92km long submarine gas pipeline (Fig. 

4) under a 25-year Gas Supply Contract signed in 2004.  It is believed that due to volatility of 

price of natural gas, a shorter term (5 years) Gas Supply Contract to bring in additional 
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