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Abstract 

 

Market-based approaches, particularly the emissions trading schemes, are broadly 

utilised by the developed world in order to reduce the greenhouse gases emissions, which are 

the main course of global climate change.  All the existing schemes and schemes to be 

introduced play an important role in one country’s national climate change policies.  China, 

as the largest contributor to the greenhouse gases emissions in the world, has also shown its 

intention to introduce an emissions trading scheme.  However, there is no national regulatory 

framework or policy for carbon trading market in China.  Thus, successful experience from 

the existing schemes and the good intentions in proposed ones are worthwhile for China to 

learn. 

This project seeks to review and undertake comparative analyses of emissions trading 

schemes and sustainable energy policies between China and other countries, particularly in 

the context of international treaties and initiatives on climate change adaptation and 

mitigation strategies.  Both published literature and some survey information are collected 

and critically analysed, and recommendations on both effective emissions trading schemes 

and sustainable energy policies are developed for China to implement the national initiatives 

and strategies in relation to the climate change adaptation and mitigation.  Through 

comparative study, how emissions trading scheme, one of the market-based approaches, can 

mitigate the greenhouse gas emissions will be illustrated.  Therefore, the establishment of a 

national carbon market will be proved as an efficient approach for China to curb greenhouse 

gas emissions and reduce energy intensity. 

The establishment of emissions trading schemes is a world trend.  Developed countries 

would like to take the cap-and-trade approach, with the caps settled in accordance with the 

Kyoto Protocol, while the developing countries prefer the domestic baseline-and-credit 
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approach.  Being deficit-neutral in budget, most schemes are introduced step by step and have 

a compliance period of one financial year.  Most cap-and-trade schemes adopt the approach 

of gradually moving from free allocation to auction.  Banking and short-term borrowing of 

permits are allowed and various penalties for non-compliance entities are utilised.  Some 

schemes consult with industrial representatives and economic organisations about the 

regulations, and few latest schemes carry out modellings of the introduction of schemes and 

adopt appropriate measures to mitigate the impact on industries and households.  In addition, 

significant over allocation, windfall profits and price volatility should be prevented in the 

initial period and a safeguard mechanism (a price cap or a floor price) should be established. 

The baseline-and-credit approach would be a possible way for China to set national 

emissions trading scheme, no matter how carbon intensity or energy intensity is settled as the 

baseline.  Adopting a phase by phase timeframe and forming several regional carbon 

trading markets during the pilot program may be beneficial to all sources.  If the cap-

and-trade approach is utilised, China may adopt the way of gradually moving from free 

allocation to auction, but how to set the national cap and link with international carbon 

market would be big challenges.  Persistent political support from the government is crucial 

for China to establish an emissions trading scheme.  No matter what kind of emissions 

trading approaches China will adopt, the formulation and implementation of climate change 

related laws and regulations, the strengthening of institutional innovation and mechanism 

construction, and the establishment of national greenhouse gas emissions information system 

would be the most urgent issues in China. 

Finally, through the evaluation of the design and result, the success of emissions trading 

schemes in terms of energy intensity and carbon dioxide emissions reductions are well 

understood.  This study has improved the understanding that China could build its own 
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carbon market based on its own economic development and pollution status and international 

experience with the similar target-setting schemes. 
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Chapter 1 

Introduction 

 

1.1 Introduction 

Market-based approaches, particularly the emissions trading schemes, are broadly 

utilised by the developed world in order to reduce the greenhouse gases emissions, which are 

the main course of global climate change.  All the existing schemes and schemes to be 

introduced play an important role in one country’s national climate change policies.  China, 

as the largest contributor to the greenhouse gases emissions in the world, has also shown its 

intention to introduce an emissions trading scheme.  However, there is no national regulatory 

framework or policy for carbon trading market in China.  Therefore, successful experience 

from the existing schemes and the good intentions in proposed ones are worthwhile for China 

to learn. 

This project seeks to review and undertake comparative analyses of emissions trading 

schemes and sustainable energy policies between China and other countries, particularly in 

the context of international treaties and initiatives on climate change adaptation and 

mitigation strategies.  Published literature, secondary data and some survey information are 

collected and critically analysed, and recommendations on both effective emissions trading 

schemes and sustainable energy policies are developed for China to implement the national 

initiatives and strategies in relation to the climate change adaptation and mitigation.  This 

comparative is not yet perfect due to the lack of materials and data, especially data from 

China.  Thus, further studies are required to substantiate the conclusions 

An overview of emissions trading is conducted in Chapter One.  Then, industry 

coverage, greenhouse gases coverage, timing, point of obligation, emissions cap, permit 

allocation, compliance period, penalty, offset method, banking and borrowing, international 



2 

linkage, market ownership and governance in the Australian Carbon Pollution Reduction 

Scheme, the New Zealand Emissions Trading Scheme, the European Union Emissions 

Trading System, the various schemes in United States, United Kingdom, Canada, Japan and 

Chile are analysed in Chapter Two and Three, and every scheme’s performance, 

competitiveness, advantages and disadvantages are summarized.  In Chapter Four, an 

overview of emissions scenario and climate change policy in China are firstly introduced, 

then three possible emissions trading schemes are demonstrated, and finally suggestions are 

given on the sustainable climate change policy.  The study concludes in Chapter Five. 

 

1.2 An overview of emissions trading 

In its fourth assessment report, the Intergovernmental Panel on Climate Change (IPCC) 

stated that the “warming of the climate system is unequivocal”, and such change in 

temperature is very likely to have adverse impacts on physical and biological systems, such 

as ecosystem changes and biodiversity loss, food and water shortage, sea level rise and 

increased extreme weather (IPCC 2007).  Although there are key uncertainties about the 

causes of climate change, it is widely recognized that most global average warming is due to 

an increase in anthropogenic greenhouse gases (GHGs) into the atmosphere since the 

beginning of the Industrial Revolution. 

A great deal of reports, articles and reviews stated that climate change was pervasive 

and continued GHG emissions would cause further warming during the 21
st
 century that 

would be larger than those observed during the 20
th

 century.  In The Science of Climate 

Change: Questions and Answers released by the Australian Academy of Science recently, 

scientists summarized that measured warming over the past 50 years was nearly twice the rate 

of that for the past 100 years and the past decade has been the warmest ten years in record.  

According to the Climate Change 101: Understanding and Responding to Global Climate 
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Change published by the Pew Center on Global Climate Change and the Pew Center on the 

States, atmospheric carbon dioxide (CO2) concentrations in 2005 had increased by 35% 

compared to that of pre-industrial levels, and concentrations of other GHGs had grown 

significantly as well.  Moreover, anthropogenic climate change will have a long term and 

persistent impacts.  It will be disastrous if the human society takes no action to mitigate 

climate change, which will induce essentially irreversible changes to the human systems and 

earth systems.  Recent literature illustrated that natural response to climate change such as the 

increase in carbon sequestration of forests (CO2 fertilization) could be overestimated, because 

of the nonlinear trends of many physiological processes between long-term tree growth rate 

and rising atmospheric CO2 (Sun et al. 2010). 

To deal with climate change caused by GHG (mainly CO2) emissions, human beings can 

reduce their vulnerability by adapting to the change and mitigate the rate and extent of 

change by reducing GHG emissions.  However, neither adaptation nor mitigation alone can 

avoid all climate change impacts.  Only by combining the two together can human society 

significantly reduce the risks of climate change.  On the one hand, adaptation can mute the 

impact and reduce the sensitivity of climate change, but cannot by itself cope with all the 

projected effects of climate change, especially in the long run, since most impacts increase in 

magnitude.  On the other hand, the IPCC firmly believes that there is substantial economic 

potential for the mitigation of global GHG emissions in the next few decades and that is 

sufficient to offset the projected growth of global emissions or even to reduce emissions to 

below current levels (IPCC 2007). 

Among various governmental policies, global emissions trading market is one of the 

useful instruments which gives a certain unit tradable emissions permits and establishes a 

carbon price, thereby allows the unit to comply with emission permits at much lower cost.  

Also known as cap-and-trade, emissions trading allows those reducing GHG emissions below 
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their emission cap to trade the excess reductions to offset emissions at other sources. A 

central authority (usually a governmental body) sets a limit or cap on the amount of a GHG 

that can be emitted.  Then the limit or cap is allocated or sold to industry in the form of 

emissions permits which represent the right to emit a specific volume of the specified 

pollutant.  Firms are required to hold a number of permits for the relevant amount of their 

emissions.  The total number of permits cannot exceed the cap, limiting total emissions to the 

set level.  Firms that need to increase their emission permits must buy permits from those 

who require fewer permits (Stavins 2001), or they will be fined or sanctioned if they exceed 

their allowances.  The transfer of permits is referred to as a trade.  In effect, the buyer is 

paying a charge for pollution, while the seller is being rewarded for having reduced emissions.  

In general, trading can occur at the intra-company (even different sectors of a company), 

domestic, and international levels.  The IPCC Second Assessment Report adopted the 

convention of using permits in domestic trading systems and quotas in international trading 

systems.  Thus, in theory, those who can reduce emissions with the least cost will do so, 

achieving in turn the mitigation of GHG emissions at the lowest cost of society in general. 

Within the emissions trading scheme, allowances (permits) are freely sold and purchased 

on international market, which results in the establishment of a so called market “carbon 

price”.  Whether a firm receives allowances for free or purchases them in the market, it faces 

the same incentives.  Each firm may compare its emission abatement costs with the market 

price.  If the market price is higher than its costs, it is reasonable for the firm to invest in 

emission reduction and sell the allowances that it does not need.  In such case, a firm may 

benefit from its additional abatement which exceeds the allowances required by allocation.  If 

the market price is lower than the costs, it is reasonable for the firm to purchase the 

allowances required from the market, since making its own investments would be more 

expensive than purchasing the necessary allowances.  In other words, firms are likely to be 

http://en.wikipedia.org/wiki/Trade
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willing to pay for allowances if their internal costs of abatement are higher than the price of 

allowances and to directly reduce their emissions if their internal costs of abatement are lower 

than the price of allowances.  Firms which own allowances would be willing to sell them if 

the revenue received from selling allowances exceeds the profits from using them. 

In the United Nations Framework Convention on Climate Change, emission trading is 

defined as a market-based approach for achieving environmental objectives by providing 

economic incentives.  In Article 17 of the Kyoto Protocol, emission trading is a tradable 

quota system based on the assigned amounts calculated from the emission reduction and 

limitation commitments listed in Annex B of the Protocol.  With the intention of reducing the 

overall emissions by 5.2% from their 1990 levels by the end of 2012, Annex I Parties may 

utilise the international emissions trading.  Under the treaty, for the 5-year compliance period 

from 2008 until 2012, nations that emit less than their quota will be able to sell assigned 

amount units to nations that exceed their quota.  It is also possible for Annex I countries to 

sponsor carbon projects that reduce GHG emissions in other countries.  These projects 

generate tradable carbon credits that can be used by Annex I countries in meeting their caps. 

The largest emissions trading system to meet the Kyoto Protocol cap set is the European 

Union Emissions Trading System (EU ETS) started from 2005 with three phases. Then, the 

New Zealand Emissions Trading Scheme (NZ ETS) was legislated in 2008.  The Australian 

Carbon Pollution Reduction Scheme Green Paper was rejected in the Senate and will be 

delayed until 2013.  United Stated and Japan also clarified that both countries would enter a 

nationwide cap and trade program to limit global warming. 

Carbon emissions trading has been steadily increasing in recent years.  According to the 

World Bank’s Carbon Finance Unit, 374 million metric tonnes of CO2 equivalent (CO2-e) 

were exchanged through projects in 2005, a 240% increase relative to 2004 (110 million 

tonnes CO2-e) which was itself a 41% increase relative to 2003 (78 million tonnes CO2-e).  In 

http://en.wikipedia.org/wiki/Economics
http://en.wikipedia.org/wiki/Incentive
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terms of dollars, Felipe de Jesus Garduño Vazquez has estimated that the size of the carbon 

market was US$11 billion in 2005, US$30 billion in 2006 and US$64 billion in 2007. 

 

1.3 Economics of emissions trading 

It is possible for a firm to reduce emissions in a command and control system, but the 

cost differs between firms since different companies have different Marginal Abatement Cost 

(MAC), the cost of eliminating an additional unit of pollution.  Emissions trading market is 

created precisely to exploit differing MACs, because a cap-and-trade approach for achieving 

a certain reduction objective can be more beneficial for both the buyer and the seller than a 

simple mandatory reduction scheme. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1-1: Emission trading model (Source: Earth News. Author: Union of Concerned 

Scientists.) 

 



7 

For this example let us consider two power plants (Figure 1-1).  It costs plant A $55 to 

eliminate a ton of CO2, while the cost for plant B is much less, $17.5 only, which means plant 

B can abate its CO2 at a much cheaper cost than plant A (MACA > MACB).  On the left 

scenario, each plant is required to reduce 30% of the amount of emissions by itself.  On the 

right scenario, both plants can choose to buy or sell emission permits in the market.  The total 

amount of emissions that need to be reduced for plant A and plant B is 300 tons. 

On the left side of the figure, 180 tons and 120 tons of CO2 are reduced by plant A and 

plant B respectively to meet their emission reduction target.  The total reduced emission is 

300 tons and the total reduction cost of plant A and plant B is $12000 (55*180+17.5*120). 

Given the MACB is smaller than MACA, plant B has potential to profit if it abates more 

emissions than required, whereas plant A has potential to make a cost saving if it abates 

fewer emissions than mandatory requirement.  Thus, plant A has to abate emissions 

elsewhere at a lower price. 

On the right side, plant A buys 80 tons CO2 emissions credits from plant B for a market 

price Pprice (between $17.5 and $55). As a result, 100 tons and 200 tons of CO2 are reduced by 

plant A and plant B respectively and together the total reduced emission is 300 tons meeting 

the overall emission reduction target the same to that in the left figure.  The total reduction 

cost of plant A and plant B is $9000 (55*100+17.5*200), together saving $3000 from the 

trade. 

The internal cost of plant A’s own abatement, combined with the credits it buys in the 

market from plant B, adds up to the total required reductions.  Thus plant A can make a 

saving from buying credits in the market.  This represents the “gains from trade”, the amount 

of additional expense that plant A would otherwise have to spend if it abated all of its 

required emissions by itself without trading.  Plant B made a profit on its additional emissions 

abatement, above what was required: it met the regulations by abating all of the emissions 



8 

that was required of it.  Additionally, plant B sold its surplus to plant A as credits, and was 

paid Pprice for every unit it abated, while spending less than P.  Its “gains from trade” is the 

net benefit from selling emission credits (total revenue it sells to plant A minuses its total 

abatement cost for additional reduction). 

The example above applies not only on company level, but just as well between two 

countries, or two companies in different countries, or between two subsidiaries within the 

same company. 

 

1.4 Emissions trading in the Stern review 

The Stern Review on the Economics of Climate Change is the most influential report 

that discusses the effect of global warming on the world economy and systematically 

illustrates the emissions trading policy.  Released in 2006 by economist Nicholas Stern at the 

request by British government, the review states that climate change is the greatest and 

widest-ranging market failure ever seen and the benefits of strong and early action 

considerably outweigh the costs of not acting.  In other words, there is time to avoid the worst 

impacts of climate change if strong collective action starts now, or the business as usual 

development type in the coming decades could have a profound effect on the climate and 

create risks of major disruption to economic and social activity in the second half of this 

century and beyond.  And it will be difficult or impossible to reverse these changes.  The 

review estimates the annual costs of stabilisation between 500 and 550 parts per million (ppm) 

CO2-e to be around one percent of global Gross Domestic Product (GDP) by 2050, and that 

failure to do so could risk global GDP being up to twenty percent lower than it otherwise 

might be (Stern 2007).  In 2008, Stern increased the estimate to two percent of GDP to 

account for faster than expected climate change and higher cost to reduce carbon emission.  
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But in order to achieve a comprehensive global agreement to stabilise atmospheric 

concentrations of GHGs at around 450 ppm of CO2-e, the overall cost may rise again. 

Although some researchers have argued that the review’s conclusions are reasonable, 

while others have questioned the scientific consensus on which the review is based and 

criticized the method and calculation by which it utilizes, its theory of economic policy on 

climate change particularly the emissions trading policy is worth learning.  The summary of 

the review's main conclusions on emissions trading are as follows (Stern 2007): 

1. The transition to a low-carbon economy will bring challenges for competitiveness but 

also opportunities for growth.  Policies to support the development of a range of low-

carbon and high-efficiency technologies are required urgently. 

2. Policy to reduce emissions should be based on three essential elements: carbon 

pricing, technology policy, and removal of barriers to behavioural change. 

3. Establishing a carbon price, through tax, trading or regulation, is an essential 

foundation for climate change policy.  Creating a broadly similar carbon price signal 

around the world, and using carbon finance to accelerate action in developing 

countries, are urgent priorities for international cooperation. Trading schemes can be 

an effective way to equalise carbon prices across countries and sectors: 

1) To reap the benefits of emissions trading, schemes must provide incentives for 

a flexible and efficient response. 

2) Broadening the scope of trading schemes will lead to lower costs and reduce 

volatility. 

3) Clarity and predictability about the future rules and shape of schemes will help 

to build confidence in a future carbon price. 

4. An effective response to climate change will depend on creating the conditions for 

international collective action. 
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Chapter 2 

Australian Carbon Pollution Reduction Scheme 

 

2.1 Introduction 

Believing the Carbon Pollution Reduction Scheme (CPRS) is the cheapest and most 

effective way to tackle climate change and is committed to its greenhouse gas (GHG) 

emission reduction targets, the Australian Labor government introduced the CPRS as a part 

of its climate change policy in 2010.  The CPRS was a proposed cap-and-trade system of 

emissions trading and marked a major change in the energy policy of Australia.  The policy 

began in April 2007 when the then Leader of the Opposition, Kevin Rudd, and the Premiers 

of the six states initiated an independent review on energy policy, the Garnaut Climate 

Change Review, which the final report released in September 2008.  After winning the 

federal election, the Rudd government published a Green Paper for discussion and comment, 

and then the Federal Treasury modelled some of the financial and economic impacts of the 

proposed scheme.  The Rudd Government published a final White Paper on 15 December 

2008. 

Just like the other emissions trading schemes, the CPRS introduces a price on carbon 

pollution and ensures that all businesses take this into account when making their business 

decisions.  Under the CPRS, the government sets an annual limit on the total amount of 

carbon dioxide equivalent (CO2-e) within Australia that can be emitted under the scheme.  

The cap is gradually lowered over time, reducing the level of carbon pollution produced each 

year.  Companies or other groups within Australia that need to emit GHGs to do business will 

need to purchase permits (or may be issued with permits) that represent the right to emit a 

specific amount of carbon pollution.  The total amount of permits issued overall cannot 

exceed the government-set cap.  Businesses can trade permits among themselves, ensuring 
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that abatement occurs at the least cost.  A specially established governmental authority will 

calculate and allocate permits to eligible businesses, and oversee the whole operations of the 

CPRS. 

The CPRS will cover a wide range (about 75%) of Australia’s domestic emissions 

sources and sinks that are counted in Australia’s Kyoto Protocol emissions account, and will 

directly affect around 1,000 entities.  The great majority of Australia’s 7.6 million registered 

businesses and all households will not have any direct obligations under the CPRS.  

Emissions from industrial processes, stationary energy (which includes electricity production), 

transport, waste, and oil and gas fugitive sources will be covered.  Forests can be included on 

a voluntary basis, but emissions from agricultural sources will be excluded from the CPRS at 

the initial period. 

The Australian Government announced that the scheme was intended to take effect in 

July 2010 and was commissioned to an unconditional 5% reduction in carbon pollution below 

2000 levels by 2020.  The government has also committed to reduce Australia’s carbon 

pollution by up to 15% below 2000 levels by 2020 if the world agrees to an ambitious global 

deal to keep CO2-e below 450 parts per million or lower and to have a reasonable chance of 

keeping global warming at less than a 2°C increase above pre-industrial times. 

However, the CPRS, as embodied in the legislation introduced to Parliament, was failed 

to gain adequate support and was rejected twice at the Senate.  On 27 April 2010, the Prime 

Minister announced that the government has decided to delay the implementation of the 

CPRS until after 2012 (the end of the current commitment period of the Kyoto Protocol) and 

only when there is greater clarity on the action of other major economies including the US, 

China and India. 

 

2.2 Key features about the CPRS 
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2.2.1 Timing and emissions trajectory 

In order to help create confidence in the longer term durability of the CPRS, the 

Australian government will specify scheme caps for at least five years in advance.  The 

national emissions trajectory will be an indicative trajectory.  The supposed first five years of 

the scheme caps will be announced separately: at the end of 2008, the government would 

announce the indicative national emissions trajectory for the period from 2010-11 to 2012-13, 

and in 2010 the government would announce a further two years’ trajectory (Figure 2-1).  If 

Australia will enter an international agreement beyond the Kyoto commitment period, the 

government may announce an indicative trajectory to the end of that period. 

 

 

Figure 2-1: Supposed date of the CPRS caps announcements (Source: Carbon Pollution 

Reduction Scheme, White Paper, Australian Government) 

 

The short term goal of the CPRS announced by the government is to be consistent with 

restraining Australian emissions under the Kyoto first commitment period to an average of 

108% of 1990 levels across the period from 2008 to 2012, while the medium and long term 

emissions trajectory will be allowing Australia to reduce its emissions by between 5% 

(projected to be a 27% reduction in per capita terms) and 15% (projected to be a 34% 
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reduction in per capita terms and in the context of substantial global GHG emissions 

abatement comparable to Australia) below 2000 levels by 2020 and to 60% below 2000 

levels by 2050.  Under official projections by the Department of Climate Change, the 

expected increase in emissions will be around 8% by 2010, and 26% by 2020. 

 

2.2.2 Cap and trade scheme 

The CPRS employs a “cap and trade” emissions trading mechanism to limit GHG 

emissions.  All emitters included in the scheme need to acquire a permit for every tonne of 

GHG that they emit.  The amount of permits issued by Australian government in each year 

will be limited, and permits will be tradable and the price of permits determined by the 

market.  At the end of each compliance year, each liable entity will need to surrender a permit 

for every tonne of emissions that they produced in that year.  Firms will compete to purchase 

the number of permits that they require, either at auction or on a secondary trading market.  

For some firms, it will be cheaper to reduce emissions than to buy permits, and that creates a 

true reduction of GHG emissions of Australia.  The level of the cap determines the 

environmental contribution of the scheme: the lower the cap, the more abatement that must 

occur. 

Believing auction is the most efficient way of distributing permits, the Government will 

auction the majority of the scheme’s permits.  However, certain categories of firms will 

receive an administrative allocation of permits, in order to address the transitional challenges 

raised earlier.  Those firms could use the permits or sell them. 

 

2.2.3 Coverage 

All the six GHGs included under the Kyoto Protocol are covered in the CPRS.  In order 

to reduce abatement costs, the scheme is designed to have a broad coverage including 
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stationary energy, transport, fugitive emissions, industrial processes, waste and forestry 

sectors.  Agriculture emissions will not be covered and may be covered from 2015.  

Deforestation will not be included in the scheme either, due to Australian deforestation 

emissions have reduced markedly since 1990.  That means the present scheme will cover 

around 75% of Australia’s emissions and involve 1,000 mandatory obligation entities.  In 

general, entities with facility emissions above 25,000 tonnes of CO2-e per year are subject to 

scheme obligations. 

 

2.2.4 Carbon market and carbon price 

Carbon pollution permits will be created as personal property and be tradable.  The 

scheme will be established by legislation and associated regulations, which will not provide 

any power to extinguish these permits without compensation. 

Banking and borrowing are allowed under CPRS, helping to lower overall scheme costs.  

Banking permits will have a vintage, the earliest they can be used, but no expiry date.  Liable 

entities will also have a borrowing allowance, which is up to 5% of their liabilities by using 

the following year’s vintage permits. 

The scheme will generate an explicit carbon price, which will be determined by the 

balance of supply and demand for permits in domestic market.  The government has also 

decided to set a price cap of AU$40 per tonne at scheme commencement, rising at 5% a year 

for five years. 

 

2.2.5 Assistance 

The purpose of the CPRS, transforming Australia’s economy to a low carbon future, will 

not only create new opportunities for new industries and employments, but also pose risks for 

some regions and groups of workers.  To help these transition regions and workers into a 
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sustainable development, the Australian government will provide necessary assistance to 

promote such a smooth and equitable adjustment.  From the modelling by the Australian 

Treasury, assistance to business and households is based on an assumed initial emissions 

price of AU$25 per tonne of CO2-e in 2010. 

The assistance measures can be divided into two categories: industry assistance and 

households assistance.  The assistance for industries proposed by the scheme includes: 

 assistance to emissions-intensive trade-exposed (EITE) industries in the form of an 

administrative allocation of permits, linked to the EITE industry’s output; 

 assistance to strongly affected industries particularly to some of the emissions-

intensive coal-fired electricity generators in the form of a once-and-for-all allocation 

of permits; 

 additional assistance for targeted businesses, workers and communities, which is 

called Climate Change Action Fund. 

The CPRS recognises an assumed carbon price of AU$25 will be incorporated in the 

prices of goods and services and transferred consumers, so a range of commitments to help 

low- and middle-income households adjust to the impacts of the scheme is provided.  The 

Australian government also commits to cutting fuel taxes on a cent-for-cent basis to offset the 

initial price impact on fuel associated with the introduction of the scheme and to assist certain 

businesses.  This is called the Fuel Tax Adjustment. 

 

2.2.6 Reporting and enforcement 

In order to achieve the desired environmental objectives, the quantity of emissions 

produced by firms will be monitored, reported and audited.  This means that liable entities 

must monitor their emissions and report to the government.  Non-compliance will attract a 

penalty. 
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To effectively implement the CPRS, a national registry and regulations for personnel 

and systems will be in place in advance of scheme start.  A newly formed regulation agency 

combining the National Greenhouse and Energy Reporting System and the Renewable 

Energy Target will be in charge of implementation of enforcing compliance, maintaining the 

registry of domestic and international units, auctioning permits, and administering the permit 

allocation rules.  Strategic reviews of the scheme will be conducted by an independent expert 

advisory committee periodically, and the first review will be completed by 30 June 2014. 

 

2.3 Emission permits design and allocation 

2.3.1 How to set emissions cap 

2.3.1.1 Relationship between scheme cap and national emissions trajectory 

Setting emissions cap in a GHG emissions reduction scheme is important, because the 

cap will reflect national emissions targets and international obligations of a country.  If the 

cap is too low and with no international linkage, carbon price will be higher, thus affecting a 

country’s economy; if it is too high, a country will not be able to reach its international 

obligation (at present the Kyoto Protocol), because the uncovered emissions will not be 

controlled by the scheme.  Figure 2-2 shows the position of scheme cap in one country’s 

emission trajectory in any one year.  In short, the primary objective of a scheme cap is to 

assist meet one country’s emissions reduction targets in the most flexible, cost-effective way 

and to support an effective global response to climate change. 
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Figure 2-2: Emission trajectory composition in any one year (Source: Carbon Pollution 

Reduction Scheme, White Paper, Australian Government) 

 

From Figure 2-2 we can see that scheme cap plus uncovered emissions equals to the 

indicative national emissions trajectory.  Then, how to deal with the uncovered emissions 

source or whether it should share in the national emissions reduction effort is the key 

question to set the scheme cap.  The Australian government stated in the CPRS White Paper 

that scheme caps will be set equal to the indicative national emissions trajectory in the 

relevant year, less the projected emissions from those sources not covered by the scheme 

(Australian Government 2008).  That means the uncovered emissions sources should also 

make an equivalent contribution to achieving Australia’s national emissions reductions 

objectives.  In other word, the scheme caps and uncovered emissions will be set 

proportionately with the indicative national emissions trajectory on the basis of full carbon 

accounting (Figure 2-3). 
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Figure 2-3: Setting, accounting and adjusting scheme cap (Blue area: scheme permits; yellow 

area: notional allocation) (Source: Carbon Pollution Reduction Scheme, White Paper, 

Australian Government) 

 

In order to ensures that the relationship between covered emissions and national 

emissions trajectory is consistent and transparent over time, and for accounting purpose as 

well, the Australian government would make a notional allocation for uncovered sources of 

emissions, which is similar with permits allocated to covered entities.  Since the scheme caps 

will expand as long as the scheme coverage expands to incorporate further sources of 

emissions and ultimately to include all of the national emissions, the government will adjust 

the scheme cap by adding emissions trajectory of newly covered emission sources in the 

relevant year (Figure 2-3). 

 

2.3.1.2 The CPRS caps 
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To provide short- to medium-term policy certainty for business, the Australian 

government decides that the scheme caps will be announced at least five years in advance and 

be extended by each year to maintain a minimum five-year certainty period.  At the initial 

period, following scheme caps, the government will also provide a so-called gateways guide 

about the its longer term cap-setting intentions.  The gateways would contain a range within 

which scheme caps would be set and would be ten years long.  Although it might limit the 

government’s ability to set a cap outside the guidance range, using of gateway will not only 

allow the government to give the market more information about future caps, at the same 

time maintaining a degree of flexibility, but also promote Australia’s international climate 

change objectives by sending out a signal of conditional stricter future domestic caps. 

The scheme cap will not be adjusted in the event that it is not aligned with the 

internationally negotiated national targets agreed during its five years’ implementation, and 

the government will make up any shortfall (if any) by purchasing eligible international units. 

 

 

Figure 2-4: Australia’s Kyoto committed national targets (Source: Department of Climate 

Change, Tracking to the Kyoto target 2007: Australia’s greenhouse emissions trends 1990 to 

2008-2012 and 2020) 
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After the passage of legislation through parliament in early 2010, the Australian 

government intends to announce scheme caps for the first five years and scheme gateways up 

to next ten years.  The CPRS first two years’ caps will be aimed at meeting Australia’s Kyoto 

committed national targets, that is restraining its national emissions to an average of 108% of 

1990 levels for the years 2008 to 2012 (Figure 2-4).  After conducting financial modelling 

and consulting with liable entities and different organisations, the Australian government 

adopted the policy of assigning the emission permits from Kyoto commitment period on the 

basis that national emissions will peak in 2010-11 and then trend downwards with relatively 

gentle reductions in the initial years.  The Australian government believes that an emissions 

peak in the middle of the commitment period would provide a stronger signal of its long-term 

emission reduction intention and assist in setting the economy onto a smooth path.  As a 

result, the first indicative national emissions trajectory announced by the government is as 

follow: 

 in 2010-11, 109% of 2000 levels; 

 in 2011-12, 108% of 2000 levels; 

 in 2012-13, 107% of 2000 levels. 

 

2.3.2 How to allocate emission permits 

Scheme caps will be transferred into emission permits in a way that the number of 

tradeable carbon pollution permits will be equal to the scheme cap, e.g. if the cap were to 

limit emissions to 100 million tonnes of CO2-e in a particular year, 100 million emissions 

permits would be issued for that year. 

There are several pathways to allocate the emission permits: auction, administrative 

allocation and the so-called grandfathering, which would use individual entities’ previous 

emissions levels to set their future permit allowances.  Since grandfathering may lessen 



21 

incentives for a firm to cut emissions (because a firm making large cuts in emissions would 

then potentially be granted fewer emission permits in the future), rare emissions trading 

scheme utilise it.  Permits could be allocated to their highest value use under both 

administrative allocation and auction, but the initial administrative allocation of permits will 

not be made to the highest valuing users.  Other advantages of emission permits auction are 

promoting allocation efficiency, providing a price signal to liable entities in an early stage, 

and raising auction revenue that can be used for assistance to households and businesses.  

Furthermore, a mature emissions trading scheme will fully depend on market, so that 

allocations will progressively move towards one hundred percent auction in the market over 

the long-run, with the provision of transitional assistance for some strongly affected 

industries.  Believing in the above reasons, the Australian government has decided that a 

large proportion of carbon pollution permits will be auctioned from the start of the scheme. 

Auctions will be held 12 times throughout the financial year.  The first auction will take 

place before the start of the Scheme in 2010.  Since the scheme has annual caps and surrender 

periods, the government will support auctions of future year permits.  Four years of permits 

will be auctioned in advance (current permit plus advance auctions of three future permits) 

and future permit auction will be held annually.  The key advantage of the advance auction of 

future permits is that liable entities will be able to manage their future emissions liabilities 

with an alternative to buying up or holding the current year’s permits (in the context of 

unlimited banking is permitted). 

To promote allocation efficiency, the government has also decided a set of auction rules 

including: governance arrangement, deferred payment option, auction participation, auction 

type, and so on so force.  For example, universal participation will be permitted at auctions, 

including non-liable entities as financial intermediaries; entities receiving free permits will be 
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able to sell them at auctions in the early phase of the scheme; auctions will be conducted 

using an internet platform, etc.. 

 

2.4 Coverage and offsets 

2.4.1 How to set scheme coverage 

2.4.1.1 General coverage information 

All GHGs listed under the Kyoto Protocol (carbon dioxide, methane, nitrous oxide, 

sulphur hexafluoride, hydrofluorocarbons and perfluorocarbons) will be covered from the 

CPRS commencement.  In order to reduce the overall cost of achieving emissions reductions 

and ensure that competing entities operate within equivalent market rules, the CPRS will 

have the broadest possible coverage.  By covering around 75% of Australia’s emissions, or 

around 450 million tonnes of CO2-e in 2006, and involving mandatory obligations for around 

1,000 entities, the scheme has as much as largely increased the opportunities for firms and 

sectors to access low-cost abatement at the initial period. 

Most of the 7.6 million registered businesses in Australia will not have obligations, 

because only the entities with a facility that has direct emissions of 25,000 tonnes of CO2-e a 

year or more are included in the scheme.  The government will apply alternative mitigation 

measures, such as regulatory requirements that entities meet certain emissions standards, or 

adopting low-emissions technologies or management practices, making sure that uncovered 

sources take equivalent effort as covered entities and have incentives to undertake abatement.  

The alternative mitigation measures will be designed to deliver abatement up to a cost that is 

roughly the same as the carbon price under the scheme. 

Most of the categories accounting for human-induced GHG emissions mentioned in the 

Kyoto will be covered by the CPRS: stationary energy, transport, fugitive emissions, 

industrial processes, waste and forestry sectors. 
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Stationary energy contributes almost 50% of Australia’s emissions, and is the largest 

and fastest growing source of emissions, because such emissions are from the combustion of 

fossil fuels, mainly coal and gas, to produce energy for electricity.  Apparently, this kind of 

emissions will be covered in the scheme from commencement. 

With 90% from road transport, transport emissions account for around 14% of 

Australia’s emissions, and are the second fastest growing category of emissions.  From the 

modelling conducted by the Australian Treasury, putting transport sector in the scheme for 

the long-run will raise fuel prices, which will result in the development of new vehicle, 

changes in driving behaviour, vehicle size, vehicle fuel efficiency and type, mode of transport 

and residential location, etc..  Therefore, transport emissions will be covered in the scheme 

from commencement and obligations will be applied to upstream suppliers of transport fuels. 

Fugitive emissions account for around 6% of Australia’s emissions, and will be covered 

in the scheme from commencement.  Entities with a facility that has direct fugitive emissions 

of 25,000 tonnes of CO2-e a year or more, no matter released in the course of oil and gas 

extraction and processing, through leaks and controlled releases from natural gas pipelines, or 

as waste methane from open-cut and underground black coal mines, will be covered, but the 

decommissioned mines will be exempted. 

Mainly from chemical reactions, the industrial process emissions account for around 5% 

of Australia’s emissions, and will be covered in the scheme from commencement.  Iron, steel, 

cement and lime making firms, as well as aluminium smelting firms will be included. 

With around 80% from solid waste, the waste sector accounts for around 3% of 

Australia’s emissions, and will be covered in the scheme from commencement.  Emissions 

from waste water and waste incineration facilities will also be included.  Solid waste to 

landfill generates several interesting questions to the schemes, such as the so-called legacy 

emissions (emissions from past waste streams) and waste displacement.  After consulting 
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with relevant stockholders and organisations, the government has decided a set of rules to 

help define liable entities, for example, to avoid waste displacement from covered to 

uncovered sites, a lower participation threshold of 10,000 tonnes or more of CO2-e a year will 

apply to landfill facilities that are operating in proximity to another operating landfill facility. 

 

2.4.1.2 Establishment of obligation transfer number 

The energy sector, combining stationary energy, transport and fugitive emissions 

together, is the largest source of GHG emissions in the world and also in Australia, 

contributing 69.6% of its total emission in 2006 (400.9 million tonnes of CO2-e of 576.0 

million tonnes of CO2-e).  How to efficiently apply the CPRS to reduce emissions from 

domestic combustion of fossil fuels from these sectors is crucial. 

To prevent double-counting of emissions (because while applying scheme obligations to 

upstream suppliers of fossil fuels, the government also apply scheme obligations to large 

users of fossil fuels) and avoid gaps in coverage, the government will establish an 

administrative mechanism called Obligation Transfer Number (OTN) to enable scheme 

obligations to be transferred down the supply chain.  The OTN will work in the following 

way: 

 entities would apply to the regulator for an OTN; 

 the fuel users would quote its OTN to the upstream supplier when it purchases fuel; 

 the upstream supplier would report volumes of fuel supplied to users that have 

quoted their OTN; 

 the entities would report volumes of fuel supplied to them under the OTN and 

directly manage permit liabilities associated with the use of this fuel; 

 OTNs could be used for any fuel that is purchased by the entity, not just in facilities 

that emit more than 25 000 tonnes of CO2-e a year. 



25 

In effect, scheme obligations will be applied to large fuel users via a requirement that 

they apply for and use an obligation transfer number when purchasing fuel.  OTNs could be 

used for any fuel that is purchased by the entity, including petroleum products, liquefied 

petroleum gas, synthetic fuels, natural gas, coal and coal by-products. 

 

2.4.1.3 Forestry 

All reforestation activities will be included, on a voluntary basis, in the scheme from 

commencement.  Since Australia needs to meet its international commitments, not to cover 

reforestation would result in tightening the scheme cap or buying international units.  

Therefore, the government decides the scheme will cover only domestic emissions sources 

and sinks that are counted in Australia’s Kyoto Protocol national account.  To ensure 

domestic reforestation activities are in line with current Kyoto Protocol definitions and 

international accounting rules for forestry, the government has drafted a set of regulations in 

terms of eligible forest entities, estimation methods, reporting requirements, timing and 

market disclosure, and crediting policy. 

On the contrary, deforestation will not be included in the CPRS.  Although deforestation 

currently accounts for around 11% of Australia’s emissions, it has reduced remarkably since 

1990, largely due to increased protections against land clearing.  Since monitoring, reporting 

and compliance arrangements for deforestation emissions would be complicated, and 

including deforestation emissions in the scheme would immediately create powerful 

incentives for land clearing to avoid a future obligation, the government has decided not to 

cover this sector in the CPRS, and to investigate a incentive-based mechanism, including 

offsets, to further reduce emissions from deforestation. 

 

2.4.1.4 Agriculture and other exemptions 
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Agriculture emissions make up 16% of Australia’s emissions, but this Australia’s second 

largest source of emissions will not be covered by CPRS until 2015.  Two reasons can 

account for not including agriculture emissions in the scheme.  First, estimating agriculture 

emissions is difficult, since these emissions are highly variable under different circumstances.  

Second, the sector has more than 100,000 entities, many of which emit only small amounts of 

GHGs each year, and only a small number of large farms will be included under the scheme 

scope.  Therefore, from 2009 the government will undertake a comprehensive work program 

in consultation with the agriculture industry to enable a decision in 2013 on coverage of 

agriculture emissions in 2015. 

Carbon that is transferred to carbon capture and storage (CCS) facilities will not be 

counted in entity’s emissions, because CCS reduces the originating entity’s emissions.  

Similarly, emissions from combustion of biofuels and biomass and from combustion of 

methane from waste landfill facilities will not be counted as scheme obligations, because 

under current international accounting rules, these emissions are recognized as ‘zero rating’. 

 

2.4.2 Offsets 

An offset is a reduction in GHG emissions by those sectors not covered by an emissions 

trading scheme in order to compensate excess emissions by liable entities.  Scheme offsets 

could be used interchangeably with scheme permits and should meet internationally 

recognised standards.  With the above features, offsets can only be issued for a measurable 

abatement, and should have actually occurred and cannot be reversed. 

The very broad coverage by the CPRS limits the scope to pursue offset sources outside 

the scheme.  Furthermore, during setting caps, the government has indicated it will apply 

alternative mitigation measures to the uncovered sources of emissions (see Section 2.3.1.1).  
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So, offsets could only be issued for additional abatement and the scope for domestic offsets 

activities seems to be very limited. 

Offsets would be issued in addition to the scheme cap and would therefore increase 

emissions within the scheme (Figure 2-5).  In other words, offset outside the scheme would 

allow less abatement to be done within the scheme and would reduce the price of permits.  

But it is wise to set a comparable stable carbon price at the initial period of the scheme. 

 

 

Figure 2-5: Effect of including domestic offsets in a cap and trade scheme 

 

In summary, the Government will consider the scope for domestic offsets from other 

emissions sources in 2013 following final decisions on coverage of agriculture emissions, and 

will not include domestic offsets from agriculture emissions until 2015.  One point worth to 

be pointed out is that, under its national circumstances, the Australian government proposed 

in the CPRS White Paper that the scheme will investigate the potential with Indigenous land 

managers for participation in carbon markets such as offsets from reductions in emissions 

from savanna burning, and will consult with Indigenous Australians on forestry opportunities 

under the scheme as well. 
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2.5 Price cap, banking, borrowing and international linkage 

The CPRS is designed to constrain only the quantity of emissions, while allowing the 

domestic market to set the carbon price.  Given the feature that price reflects the market’s 

most up-to-date estimates of future emissions reduction costs, continuous and predictable 

price updates will lead to smaller adjustments, a smoother price path and better informed 

investment decisions, therefore promote market efficiency.  Then, in order to ensure price 

stability and predictability, a price cap is to apply for the period from 2010–11 to 2014–15, 

starting at AU$40 per ton of CO2-e and rising in real terms by 5% per year.  If demand for 

permits raises the permits price above this level, the government will issue additional permits 

into the market at this fixed price and liable entities will have the option to purchase these 

permits to meet their obligations under the scheme.  These permits with price cap would not 

be able to be traded or banked for future use. 

In order to reduce liable entities’ emissions reduction cost, flexibility of emissions 

permits is considered under the scheme.  Since the Scheme will have a compliance period of 

one financial year (from July 1 to June 30), unlimited banking and short-term borrowing of 

permits at a maximum of 5% of the following year will be allowed under the scheme, 

meaning that permits can be saved for use in future years and on the contrary permits from 

the following year can be used to meet obligation in compliance year. 

The scheme is designed to be able to link with international carbon markets, which 

exists under the Kyoto Protocol.  To reduce the overall costs of the global (and Australian) 

mitigation effort, the liable entities will be able to utilise Certified Emissions Reductions 

from Clean Development Mechanism, Emissions Reduction Units from Joint Implementation, 

and Removal units, but Assigned Amount Units, the so-called “hot air” units from Russia and 
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other former Soviet Union States will not be accepted until 2013.  However, no exports of 

carbon pollution permits will be allowed in the initial years of the scheme. 

The Australian government realises that minimising implementation risk and keeping 

price stability and thus promoting the CPRS to be a mature scheme are crucial in the short 

term.  Therefore only unilateral links with the international market are proposed to apply at 

first, and future bilateral links and deeper integration should only be undertaken with credible 

schemes at a case-by-case basis with a five years’ notice of a decision.  As a relatively small 

emitter, Australia will have little impact on global carbon price, but on the contrary will be 

affected much on domestic carbon price if linked with global carbon market.  Therefore, the 

government states that future linking arrangements should be determined together with 

decisions regarding the national trajectory and scheme caps. 

 

2.6 Scheme budget and assistances 

2.6.1 CPRS fiscal balance 

Issuing GHG emission permits under the CPRS will grant a great deal of nominal money 

for the Australian government, who will utilise the money to assist EITE industries and some 

strongly affected industries stably go through the transitional period.  For the money gained 

from permits auction, the government will created a special fund to assist in smoothing the 

transition for businesses and provide direct cash assistance to households to coincide with the 

price raise of carbon intensive products. 

The Australian Government expects to receive $11.5 billion in revenue relating to 

pollution permits in 2010-11 and will ensure every cent of this will be used to help 

households and businesses adjust to the scheme and invest in clean energy options.  The net 

impact on budget will be neutral (Table 2-1). 
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Table 2-1: CPRS fiscal balance and assistance measures (unit: billion AU$) 

  2009-10 2010-11 2011-12 

Revenue from the 

issuing of permits 
  11.5 12.0 

Households 

assistance Measures 

Assistance for Low and Middle 

Income Households 
 -3.9 -6.0 

Fuel Tax Adjustment  -2.4 -2.0 

Industry Assistance 

Measures 

Assistance to Emissions-

Intensive Trade-Exposed 

Industries 

 -2.9 -3.1 

Assistance to Strongly Affected 

Industries 
 -0.7 -0.7 

Climate Change Action Fund -0.3 -0.7 -0.7 

Net Impact of 

Revenue and 

Assistance Measures 

 -0.3 0.8 -0.5 

 

With the statement that about 30% of permits will be freely allocated and 70% auctioned 

in 2010, the government estimates the overall emissions budget will be reduced, because 

auctioned share could decline in longer time, as EITE activities will expand, especially when 

agriculture is brought into the scheme. 

 

2.6.2 Assistance for industries 

2.6.2.1 Assistance to EITE industries 

Given Australian will introduce a carbon price ahead of some other countries through 

the establishment of CPRS, carbon leakage, that is GHG emissions activities moving from 

Australia to other countries without a strict climate policy, may occur especially in the EITE 

sectors.  To ensure these industries contribute to the national effort to reduce carbon 

emissions and keep competitive in global market, the government is committed to assist them 

in reducing the risk of carbon leakage and provide them with some transitional assistance. 

The Assistance will be provided to eligible EITE entities through the allocation of free 

permits at the beginning of each compliance period to cover an agreed and declining 

proportion of emissions.  The EITE assistance will be provided on an activity basis to ensure 
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that assistance is well targeted and is equitably distributed within and across industries.  

These activities will include emissions associated with direct production covered by the 

scheme and scheme-related cost increases for electricity, steam and those associated with the 

extraction and production of natural gas and its derivatives when used as a feedstock.  

Eligibility will be decided at an activity level, based on all entities conducting an activity. 

To be eligible for assistance an activity must be: 

 Trade exposed: trade share (ratio of value of imports and exports to the value of 

domestic production) greater than 10% in any of the years between 2004-05 to 

2007-08, or have a demonstrated lack of capacity to pass through costs because of 

the potential for international competition, and; 

 Emissions intensive: based on average emissions intensity of an activity over the 

period 2004-05 to 2008-09. 

 threshold if entities have greater than 1000 tonnes of CO2-e per million 

Australian dollars revenue or 3000 tonnes CO2-e per million Australian dollars 

of value added; 

 higher level of assistance (90% support in 2010) if entities have above 2000 

tonnes CO2-e per million Australian dollars of revenue or 6000 tonnes CO2-e 

per million Australian dollars of value added; 

 lower level of assistance (60% support in 2010) if entities have between 1000 

and 1999 tonnes CO2-e per million Australian dollars of revenue or between 

3000 and 5999 tonnes CO2-e per million Australian dollars of value added; 

 the rates of assistance (90% or 60%) will decline each year by a carbon 

productivity contribution of 1.3% to ensure the EITE sectors make a 

contribution to the national improvement in carbon productivity (Table 2-2). 
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Table 2-2: Rates of assistance to EITE industries under CPRS 

Year 60% category 90% category 

2011–12 66.0% 94.5% 

2012–13 65.1% 93.3% 

2013–14 64.3% 92.1% 

2014–15 63.5% 90.9% 

2015–16 62.6% 89.7% 

2016–17 61.8% 88.5% 

2017–18 61.0% 87.4% 

2018–19 60.2% 86.2% 

2019–20 59.4% 85.1% 

2020–21 58.7% 84.0% 

 

Once the CPRS is in operation, businesses conducting eligible EITE activities will be 

able to apply to the Australian Climate Change Regulatory Authority for free permit 

allocations.  The EITE industry assistance program will be reviewed by an independent 

committee at each five-year with the proposed first review in 2014.  The government will 

also provide five years notice of any material changes arising out of that review. 

 

2.6.2.2 Assistance to strongly affected industries (SAI) 

In addition to the EITE industries, there are some other non-trade-exposed industries to 

be strongly affected by the CPRS.  The Australian government has identified the coal-fired 

electricity generation would be the only SAI at the initial period of scheme and designed an 

Electricity Sector Adjustment Scheme (EASA) to assist this sector.  However, the 

government would consider assisting other strongly affected industries according to 

stakeholder feedback. 

The EASA will provide a once-and-for-all allocation of permits to the generators that 

have an emission intensity above 0.86 tonnes of CO2-e per megawatt hour generated since 3 

June 2007.  These permits will be distributed to each eligible generator over the first five 
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years of the Scheme.  Each recipient of assistance should submit a windfall gains review to 

the government through EASA, and relevant measures will be conducted to prevent 

providing windfall gains for particular generators if it is likely happened. 

As coal currently accounts for over 80% of Australia’s electric power, this 

administrative allocation will ameliorate the risk of adversely affecting the investment 

environment in electricity generation sector significantly and reduce financial risks that might 

impact on operational decisions by coal-fired generators.  Thus, Australia will have a smooth 

transition to a lower carbon electricity generation sector while maintaining energy security 

through setting emission cuts target.  After negotiation with relevant organisations, the 

government agrees to provide additional assurance to energy security under the CPRS by 

establishing an Energy Security Assurance Mechanism under the guidance of an Advisory 

Board. 

 

2.6.2.3 Climate change action fund (CCAF) 

The government will establish the CCAF to provide targeted assistance to businesses, 

organisations, workers, regions and communities, helping to smooth the transition to a low-

carbon economy.  The CCAF will be structured in four streams: 

 providing scheme information to business and community organisations; 

 grants and incentives to support investment in energy efficiency and low emissions 

technologies, processes and products; 

 structural adjustment assistance for workers and communities significantly impacted 

by the Scheme; 

 adjustment assistance for the coal sector to address impacts on coal mines with high 

fugitive emissions. 
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2.6.3 Assistance for Households 

The government will provide a package of cash assistance, tax offsets and other 

measures to help Australian households maintain their standard of living while moving to a 

low carbon future.  Low- and middle-income households will receive direct cash assistance 

from 1 July 2010 to meet the higher cost of living caused by the introduction of the scheme.  

Low- and middle-income working households will also receive a tax cut and motorists will 

have a cent-for-cent reduction in fuel tax for the first three years.  All households will receive 

support to take practical action to reduce their energy use and save on energy bills.  

Households demand will shift towards low-carbon goods in the longer term, because energy-

intensive goods will be much more expensive since they require more emissions to produce. 

 

2.7 Monitoring and Implementation 

The CPRS will be incorporated with legislation and associated regulations, setting out 

the scheme caps, scheme coverage, rules for permit allocation, monitoring and reporting, 

compliance facilitation, and penalties for non-compliance.  The National Greenhouse and 

Energy Reporting System (NGERS) will be the starting framework for monitoring, reporting 

and assurance under the scheme.  Regulations under the NGERS, such as the flexibilities of 

large emitters to allocate and shift scheme obligations within their corporations or groups, 

will be strengthened to support the scheme.  There are also a set of existing or future 

monitoring methods and reporting rules for electricity generators, emissions from aluminium 

smelting processes, coal use, solid waste landfill sites, natural gas combustion, and fugitive 

emissions from underground coal mines and open-cut coal mines. 

With the scheme commencing on 1 July each year, liable entities are required to report 

emissions by 31 October and surrender permits by 15 December.  Non-compliance will lead 

to proportionate administrative penalty under the scheme. 
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The independent expert advisory committee will undertake public consultation to 

conduct strategic reviews of the scheme, with the first review to be completed in 2014.  To 

minimise implementation risks, preparatory work such as establishing regulations, 

communication with liable stakeholders, and the national emissions registry will be in place 

in advance of scheme start.  The CPRS will be implemented under the national level, which 

means all states will be engaged as part of the scheme. 

 

2.8 Conclusion 

Before the Labor Government had ratified the Kyoto Protocol in late 2007, analysis for 

developing domestic emissions trading scheme was already undertaken through the Prime 

Ministerial Task Group on Emissions Trading 2007 by the previous Liberal Government and 

through National Emissions Trading Task Force 2006 by State governments separately.  In 

2008, between the release of the CPRS Green Paper in July and the CPRS White Paper in 

December, the independent study on emissions trading and future targets design written by 

economist Rose Garnaut and the economic analysis of Australian climate change mitigation 

scenario conducted by the Australian Treasury were published successively. 

From the above, we recognise that the CPRS conducts intensive preparatory work and 

absorbs all good features of existing emissions trading scheme, such as the EU ETS and the 

NZ ETS.  The scheme not only applies well-developed rules of scheme caps design, emission 

permits allocation, appropriate sectors coverage, and banking and borrowing permission, but 

also creates regulations according to Australian domestic emissions scenario, such as a price 

cap, limited international linkage at the initial period, no inclusion of land use change and 

agriculture, and assistance to strongly affected sectors and households. 

However, the CPRS was rejected twice at the Senate, because it could not be able to 

fulfil all people’s requirement.  The Green Party and environmentalists said the cuts were 
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inadequate and called for more ambitious medium targets, while the industries warned the 

scheme would have a big impact on the Australian economy, and the Coalition just scolded 

the scheme as a great big new tax to Australian citizens. 

The delay of implementing the CPRS profoundly impacts Australia’s climate change 

policy and puts a big challenge to the government and people in dealing with climate change 

and international negotiation in the future.  But we cannot say the CPRS is totally flawed, on 

the contrary the scheme itself is worthwhile to learn for other countries who want to reduce 

carbon pollution by using emissions trading scheme. 
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Chapter 3 

Emissions Trading Schemes in Other Countries 

 

3.1 Introduction 

Besides the Australian Carbon Pollution Reduction Scheme, there are several active 

emissions trading programs across the world, including multi-national and national schemes, 

such as the European Union Emissions Trading System (EU ETS) and the New Zealand 

Emissions Trading Scheme (NZ ETS); regional and local schemes, such as trading schemes 

in North America, Japan and Chile; legally binding schemes, such as the EU ETS and NZ 

ETS; voluntary schemes, such as the Chicago Carbon Exchange (CCX) and the UK 

emissions trading scheme; schemes that only cover specific greenhouse gas (GHG), such as 

the US sulphur dioxide (SO2) trading scheme.  Also, there are schemes that have not been 

implemented, such as the 2009 American Clean Energy and Security Act and the 2007 

Canada Regulatory Framework for Air Emissions, and schemes that have been replaced by 

others, such as the UK Emissions Trading Scheme, as well as schemes that have already 

ceased trading, such as the CCX. 

No matter what level and for what kind of GHG the schemes are based and no matter 

whether the scheme is in action or in process, studying and summarizing key features of these 

schemes would illustrate a clear picture of basic elements existing in a classic emissions 

trading scheme.  By comparison of different carbon reduction schemes in various scenarios, 

we can learn experience on how to establish a brand new emissions trading scheme in a 

specific country. 

This chapter examines industry coverage, GHG coverage, timing, point of obligation, 

emissions cap, permit allocation, compliance period, penalty, offset method, banking and 

borrowing, international linkage, market ownership and governance of each representative 
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emissions trading scheme, and summarizes every scheme’s performance, competitiveness, 

pros and cons. 

 

3.2 New Zealand Emissions Trading Scheme 

3.2.1 General picture of the NZ ETS 

First legislated in September 2008 and then amended in November 2009, the NZ ETS 

covers all emission sectors and all GHGs, but individual business sectors have different entry 

dates (Table 3-1). 

 

Table 3-1: Proposed timeframe for sectors to enter the NZ ETS 

Sector Entry Date 

Emissions Contribution 

(2007, excluding emissions 

and sinks from forestry) 

Forestry 1 January 2008  

Liquid fossil fuels 1 July 2010 20% 

Stationary energy 1 July 2010 24% 

Industrial processes 1 July 2010 6% 

Waste 1 January 2013 2% 

Agriculture 1 January 2015 48% 

 

The purpose of the NZ ETS is to reduce domestic emissions from business-as-usual 

levels and to fulfil New Zealand’s international obligations under the United Nations 

Framework Convention on Climate Change and the Kyoto Protocol while maintaining 

economic flexibility, equity and environmental integrity at least cost in the long term.  In 

order to help businesses and households to adjust to carbon pricing, the government will 

provide a short-term transition phase (from 1 July 2010 to 31 December 2012) in the form of 

free emission units for some sectors, as well as assistance for low and modest income 

households. 
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The NZ ETS is completely open to international market and its domestic carbon prices 

are determined internationally, which means that each specifically created domestic unit, the 

New Zealand Unit, will be fully comparable with one international “Kyoto unit”.  Amended 

in 2009, the export of permits will not be permitted during the transition phase.  Also, 

unlimited banking is allowed in the scheme. 

The NZ ETS will operate within the emissions cap established by the Kyoto Protocol 

during its first commitment period (2008-2012).  Bertram and Terry (2010) state that since 

there is no cap on domestic emissions, the NZ ETS does not fit the standard model of a cap-

and-trade scheme.  However, domestic emissions that exceed New Zealand’s allocation under 

the Kyoto Protocol must be purchased internationally.  In the post-Kyoto Protocol period 

after 2012, the NZ ETS will be adaptable to changes in international agreements, operating 

beyond any agreed international cap on emissions or establishing a domestic cap if no 

international cap has been agreed. 

As for allocation methods, the New Zealand government believes that free allocation 

will preserve the incentive for emitters to reduce GHG emissions, but will protect their profits 

and help them offset some of the impacts of the scheme.  Therefore, tradable emission units 

will be issued by free allocation, with no auction in the short term.  Allocation will be 

determined sector by sector on an intensity basis, which is the industry average emission per 

unit of output. 

For the stationary energy, industrial processes and liquid fossil fuels sectors, free 

allocation will phase out from 2013 at 1.3% each year.  Also, in the 2009 amendment, the 

carbon price will be capped at NZ$25 per ton and one emission unit will only need to be 

surrendered for every two tonnes of carbon dioxide equivalent (CO2-e) emitted. 

 

3.2.2 Reasons and impacts of implementing the NZ ETS 
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With small population, New Zealand only accounts for 0.2%-0.3% of global total GHG 

emissions, though the per-capita emission is really high.  Nearly half of New Zealand’s 

emissions are from agriculture, while energy sector contributes more than 40% of total 

emissions, contrasting with low agricultural emissions and high energy emissions in other 

countries.  However, New Zealand’s emissions level is also predicted to grow as population 

and economy grow. 

Then how to effectively reduce the GHG emissions and fulfil its international obligation 

while providing firms with flexibility and avoiding harm to economy is crucial to New 

Zealanders.  After considering the following key characteristics, the New Zealand 

government has decided to implement the national scheme: 

 the comprehensiveness of covering all emitting sectors and GHGs and the credible 

compliance system to promote economic efficiency and environmental integrity; 

 the high credibility for the environmental outcome at a global level through high 

standards of monitoring, reporting and verification (because a trading scheme sets 

the emissions quantity and leaves the market to determine the emissions price); 

 the ability to link with international carbon market; 

 the general flexibility system for emitters and adaptability for the government to 

future international obligation changes; 

 the public acceptability of stakeholders and Māori. 

Like the other governments, the New Zealand government has carried out a number of 

modelling exercises to analyse the impacts of implementing the emissions trading scheme 

and has recognised that the impact would create transitional problems.  As a result, the 

scheme was designed to have staged implementation, free allocation of credits, and a range of 

measures ensuring the impacts are distributed evenly across the economy. 
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Table 3-2: A possible scenario for New Zealand emissions obligation (2008-2012) under the 

Kyoto Protocol after implementing NZ ETS (unit: million tonnes CO2-e) 

Sector Projected emissions 
Units covered by 

the government 

Stationary energy and 

industrial processes 
96 84 

Liquid fossil fuels 99 19 

Agriculture 203 203 

Waste 7 7 

Deforestation 41 21 

Subtotal 446 334 

Projects to Reduce Emissions  8 

New Zealand’s Kyoto 

emission unit balance 
 342 

New Zealand assigned 

amount units 
 310 

Total government obligation  -32 

 

As for emissions obligation and fiscal matter, the New Zealand government will face a 

deficit of 45.5 million tonnes CO2-e during the first commitment period of the Kyoto 

Protocol, or 124.5 million tonnes CO2-e if the government fully devolves afforestation credits 

to landowners.  By devolving a part of the Kyoto liability from the government to the sectoral 

participants, the government will only face a deficit of 35 million tonnes CO2-e over the first 

commitment, which means the responsibility for managing New Zealand’s GHG emissions 

will be effectively shifted to those who cause the emissions. 

Similar with the Australian government consulting with Indigenous Australians, the 

New Zealand government will undertake a study of the impacts of the NZ ETS on Māori.  

Impact analysis will be particularly focused on agriculture, forestry and fishing, because these 

sectors dominate Māori economic development. 
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3.2.3 Key features of NZ ETS 

3.2.3.1 Coverage and timing 

In order to achieve the market equity, environmental integrity and economic efficiency, 

the New Zealand government has decided that the NZ ETS will include all major sectors and 

all GHGs specified in the Kyoto Protocol.  Given most emissions trading schemes have a 

phased approach and based on its own emissions scenario, the New Zealand government has 

also set an entry time frame for various sectors, which means that some sectors will 

participate into the scheme earlier than others due to technical and administrative capabilities. 

Forestry will be the first to enter the scheme, because reduction of deforestation is one of 

the lowest cost options for reducing New Zealand’s GHG emission.  To manage this carbon 

sink, the earlier a price signal is settled in this sector, the earlier the forest owners will stop 

bringing forward deforestation.  In the 2009 amendment, the liquid fossil fuels, stationary 

energy industrial processes sectors will be brought into the scheme following forestry, and 

the entry date for agriculture has been delayed by two years due to technical difficulties 

associated with measuring emissions. 

Only a limited number of businesses will be mandatory participants of the NZ ETS: 

approximately 170 firms (45 from energy sector, 35 from industrial processes sector, 35 from 

agricultural sector and 60 from solid waste sector) plus 2,000 to 9,000 firms from forestry 

sector.  We can understand that the majority of firms in New Zealand will not take 

obligations from the scheme. 

 

3.2.3.2 Obligation definition and allocation methods 

Just like the other schemes, in the NZ ETS 2007 framework, all participants under NZ 

ETS must surrender one emission unit for every tonne of CO2-e emitted within a compliance 

year.  But in the 2009 amendment, a two and half years’ transition phase from 1 July 2010 to 
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31 December 2012 will be implemented by the government through a progressive obligation, 

requiring liable firms from stationary energy, industrial processes and liquid fossil fuels 

sectors to surrender only one unit or pay NZ$25 for every two tonnes of CO2-e emissions.  

This progressive obligation approach would directly reduce the costs faced by firms during 

transition period, but would be steadily increased to the full obligation in the long run, 

because the level of assistance will phase out at a rate of 1.3% per year starting from 2013. 

New Zealand has a legally binding commitment under the Kyoto Protocol to reduce 

GHG emissions to 1990 levels on average over the first commitment period from 2008 to 

2012.  Due to the issuance and banking restrictions of Kyoto units in the first commitment 

and the uncertain status of Kyoto units after 2012, the New Zealand government has decided 

to create a New Zealand Unit (NZU) specifically for the NZ ETS.  Each NZU will be fully 

comparable to a Kyoto unit and will be backed as a Kyoto unit by the end of the first 

commitment.  The EU ETS also chooses this option, because it will give regional emissions 

trading schemes some flexibility to set trading rules for domestic carbon market. 

The New Zealand government believes that the allocation method is an important factor 

in ensuring an efficient market, and then the cost burden of introducing ETS is shared fairly 

across different parties.  Auction is a favoured long-term allocation method, because emitters 

should bear the full cost of their emissions, and that will create incentives to undertake 

emission reduction activities.  However, auction of all emission permits during the initial 

period will inevitably create a significant financial shock to liable participants, such as firm 

closure, job losses, reputation damage and carbon leakage.  Therefore, free allocation during 

the transition period will be an efficient way providing assistance for firms to offset the 

impacts of the scheme.  For different emission sectors, the government outlines detailed 

design features covering scope of activities, entry date, obligations definition, allocation 

methods, and complementary measures. 
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The NZ ETS has learnt and adopted some useful allocation approaches from the 

Australian Carbon Pollution Reduction Scheme Green Paper, such as the distribution of 

permits on an intensity basis, which rewards participants for improving their efficiency.  The 

New Zealand government also states in the NZ ETS 2009 amendment that free allocation of 

emission unit will be provided to industries that conduct emissions intensive and trade 

exposed activities.  Highly emissions intensive activities will receive initial assistance of 90% 

of a prescribed baseline and moderately emissions intensive activities will receive a 60% free 

allocation.  Moreover, the government illustrates that no assistance will be provided to 

shutdown firms and firms whose profits will be unaffected by the scheme, and zero assistance 

to all sectors will be achieved in 2050 for economic efficiency, equity and administrative 

reasons. 

 

3.2.3.3 Emissions caps 

Under a cap and trade scheme, the government sets an absolute limit on the level of total 

emissions that can be emitted in one country, but as New Zealand is already part of a global 

cap and trade scheme under the Kyoto Protocol, the New Zealand government believes that 

there is no need to set a separate cap on domestic emissions.  That means by allowing the 

import of additional emission units, the emissions price within NZ ETS domestic market will 

be determined by the international carbon price.  The government will only limit the free 

allocation number of NZUs under the NZ ETS, placing a cost constraint on emitters and 

consumers. 

In the future, the NZ ETS is designed to be adapted to post-2012 global climate change 

agreements, operating within whatever settled international cap or under a domestic cap 

established by the government. 



45 

Since Kyoto Protocol does not act as an absolute limit (because Kyoto participants can 

earn project-based certified emissions reductions from developing countries and removal 

units from land use, land-use change and forestry activities in developed countries), the New 

Zealand firms can emit more than the cap if they earn units through the Clean Development 

Mechanism (CDM) or the use of domestic forest carbon sinks.  However, domestic emissions 

that exceed New Zealand’s allocation under the Kyoto Protocol must be matched by emission 

units purchased internationally within the Kyoto cap on emissions.  Furthermore, the NZ ETS 

also includes an offset mechanism that can provide incentives for emissions reduction 

activities not covered by the scheme. 

 

3.2.3.4 Carbon market 

In order to make the NZ ETS an effective scheme to deliver least cost emissions 

reduction, the competition in domestic carbon market under the scheme should perform 

efficiently.  The New Zealand government plays a crucial role to make a transparent 

regulatory environment fostering competition.  The decision to incorporating the NZ ETS 

with strong international linkages delivers greater liquidity, better price information and 

lower transaction costs.  The government also consults with liable stakeholders and Māori on 

the way of market information dissemination, such as a quarterly emission reporting rather 

than annual basis. 

Registration, compliance and enforcement are also critical for the environmental 

integrity of the scheme.  The New Zealand government develops an electronic emission unit 

registration system via Internet, which can record NZU holdings, transactions, emissions 

reporting, and the surrender of units for compliance.  As for compliance and enforcement, the 

government makes reporting and verification regulations and takes a self-assessment 

approach and for liable participants to meet their obligations.  Stakeholders have the 
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obligation to calculate and report emissions for each compliance period (1 January to 31 

December each year) by using approved methodologies and complying with government’s 

directions, and non-compliance will result in financial, civil and criminal penalties. 

 

3.2.3.5 International linkage 

To reduce GHG emissions at least cost in the long term and protect environmental 

integrity of the scheme, the NZ ETS is designed to be linked to the international Kyoto 

market.  The government will place no restrictions on linking the NZ ETS to the Kyoto 

Protocol’s flexibility mechanisms, such as CDM and Joint Implementation (JI), and liable 

participants will be able to use both NZUs and Kyoto units to fulfil their obligations.  

However, there are limitations on bilateral linkage since Australia unlikely introduces 

domestic scheme before 2012 and certain differences lies in the design between the EU ETS 

and NZ ETS. 

Considering the price of NZUs is to be influenced by international price trends, in the 

2009 amendment, the government introduces a NZ$25 fixed price option allowing liable 

participants to satisfy part or all of their surrender obligations by paying NZ$25 per unit.  

This safeguard mechanism helps in building confidence within the scheme and protecting 

profits of firms. 

 

3.3 European Union Emissions Trading System 

3.3.1 General picture of the EU ETS 

As one of the European Union’s central policy instruments to meet their cap set in the 

Kyoto Protocol (Jones et al. 2007), the EU ETS is the first and the largest multi-national 

GHG emissions trading scheme in the world.  Following a cap and trade approach and 
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involving most of the member states of the European Union (EU), the EU ETS has three 

phases: Phase I from 2005 to 2007, Phase II from 2008 to 2012, Phase III from 2013 to 2020. 

In the first two phases, only CO2 and a limited number of carbon intensive sectors were 

covered by the EU ETS, and scheme caps were determined by individual EU member states 

according to National Allocation Plans (NAPs), which should be accepted by the European 

Commission (EC).  Member countries then allocate allowances to industrial operators, and 

track and validate the actual emissions.  Liable emitters must monitor and annually report 

their CO2 emissions, and every year they have to surrender an amount of emission allowances 

to the government in accordance with the relevant assigned amount. 

Given there is no major experience with emissions trading scheme in the world, the EC 

has adopted a “learning-by-doing” approach to prepare for the implementation of EU ETS 

and believed that the initial programs would provide practical familiarity in operating such a 

system step by step (Parker 2006). 

In Phase I, the annual emission caps for member countries were not tight enough to 

drive a significant emission reduction.  Since the total allocation of allowances turned out to 

exceed actual emissions, the carbon price was driven down to zero in 2007.  The other main 

factor is that the allowances were not permitted to be banked for use in next phase, because 

banking and limited borrowing of permits were only allowed within but not between Phase I 

and II.  Though Phase II had tighter caps, the use of CDM and JI offsets resulted in only a 

small emissions reduction required to meet the caps.  Nearly all emissions allowances during 

Phases I and II are freely allocated to firms, which gives rise on windfall profits and inhibits 

incentive for clean energy innovation and emission reduction. 

In January 2008, the EC proposed a number of changes to the scheme in Phase III 

starting from January 2013, including: 

 nitrous oxide and perfluorocarbons will be covered; 
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 an overall EU cap will be settled with no more NAPs, and then emission permits 

will be allocated to EU members;  

 more than 60% of emission permits will be auctioned rather than allocating freely; 

 the use of offsets will be limited;  

 unlimited banking of emission permits will be allowed between Phases II and III. 

The EU ETS encourages all member states to use more energy-efficient technologies as 

complementary measures, producing less emissions per unit of output.  The EC also promises 

to increase energy efficiency by 20% and produce 20% of energy from renewable sources by 

2020. 

 

3.3.2 Coverage, timing and targets 

Nowadays, almost half of the CO2 emissions from the 30 EU member countries and 

more than half a billion people are covered by the EU ETS.  For industrial sectors, Phase I 

covers more than 12,000 energy intensive facilities from stationary energy and industrial 

processes sectors, including power plants over 20 megawatts and other firms on a production 

capacity basis.  The EC has indicated to expand the scheme to include domestic aviation 

emissions from 2012 and more sectors and other GHGs in Phase III. 

At this stage, the scheme does not cover emissions of non-CO2 GHG emissions, which 

account for about 20% of the EU’s total emissions.  The EC explains that there are 

considerable scientific uncertainties about the emissions of the fluorinated gases and the 

absorption of carbon dioxide by sinks.  Moreover, there are practical difficulties in technical 

and administrative issues, such as allocation, monitoring and compliance enforcement of 

small mobile emitters. 

Established by law and adopted on 25 October 2003, the EU ETS was set up to have a 

number of phases.  The closed Phase I has three years from 2005 to 2007.  The currently in 
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operation session is Phase II from 2008 to 2012.  The EC is finalising the design of Phase III 

from 2013 to 2020. 

With the purpose to promote reductions of GHG emissions in a cost-effective and 

economically efficient manner, the short term target of EU ETS is to achieve EU’s Kyoto 

Protocol target of an 8% reduction in emissions by 2008 to 2012 compared to 1990 levels.  In 

medium term, the scheme proposes to reduce the overall GHG emissions of EU by at least 

20% below 1990 levels by 2020, and by 30% provided that other developed countries take on 

significant commitments and more advanced developing countries contribute adequately 

according to their responsibilities and respective capabilities.  The global long term target by 

2050 featured in the scheme is to reduce GHG emissions by at least 50% below 1990 levels. 

 

3.3.3 Allocation decisions 

3.3.3.1 National allocation plans 

Allocation decisions in the EU ETS are made by member states by NAPs under the 

guidance of European framework legislation and subject to final approval by the EC.  The 

NAPs set out the total quantity of European allowances (EUAs, one EUA is designed to be 

identical with the equivalent Assigned Amount Unit of CO2 defined under the Kyoto Protocol) 

in line with each member country’s Kyoto target.  In addition, the intention to purchase 

Kyoto emission units internationally and the amount of Certified Emissions Reductions 

(CERs) and Emissions Reduction Units (ERUs) must be stated in the NAPs. 

Verified emissions have seen a net emissions increase by 1.9% (Table 3-3) over the first 

phase of the scheme.  But in the book Pricing Carbon: The European Union Emissions 

Trading System, the authors suggest that a reasonable estimate for the emissions cut achieved 

during EU ETS Phase I was 120 million to 300 million tonnes of CO2, or up to 5% of overall 

emissions reduction (Ellerman et al. 2010).  The most popular saying is that the carbon price 
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effectively influences emitter’s behaviour and turns down the projected increase of emissions 

under business as usual scenario.  At least, part of that reduction is due to the introduction of 

national caps under EU ETS. 

 

Table 3-3: The annual member state CO2 emission allowances in million tonnes (Source: 

European Commission Press Release 2 April 2007, 15 May 2007, 4 June 2007 and 23 May 

2008) 

Member countries Phase I cap Phase I change 
Phase II 

proposed cap 

Phase II 

allowed cap 

Austria 33.0 -4.9% 32.8 30.7 

Belgium 62.08 -4.6% 63.33 58.5 

Czech Republic 97.6 6.5% 101.9 86.8 

Estonia 19 21.5% 24.38 12.82 

Finland 45.5 28.5% 39.6 37.6 

France 156.5 -3.5% 132.8 132.8 

Hungary 31.3 2.6% 30.7 26.9 

Germany 499 2.5% 482 453.1 

Greece 74.4 2.0% 75.5 69.1 

Ireland 22.3 -5.3% 22.6 21.15 

Italy 223.1 0.2% 209 195.8 

Latvia 4.6 -0.2% 7.7 3.3 

Lithuania 12.3 -9.2% 16.6 8.8 

Luxembourg 3.4 -1.4% 3.95 2.7 

Malta 2.9  2.96 2.1 

Netherlands 95.3 -0.6% 90.4 85.8 

Poland 239.1 3.2% 284.6 208.5 

Slovakia 30.5 -2.8% 41.3 30.9 

Slovenia 8.8 3.8% 8.3 8.3 

Spain 174.4 1.6% 152.7 152.3 

Sweden 22.9 -20.8% 25.2 22.8 

United Kingdom 245.3 5.8% 246.2 246.2 

Totals 2057.8 1.9% 2054.92 1859.27 

 

3.3.3.2 Phase I 
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Significant over allocation, windfall profits to electricity sectors and price volatility in 

Phase I have been widely acknowledged and criticised.  It is also important to note that the 

treatment in different sectors and member states varies considerably.  At least 95% of 

allowances were freely allocated in Phase I mainly due to poor historical data and industry 

lobbying pressure.  To some extent, it is politicians’ intention that Phase I would be a 

learning phase. 

Allocation method has also been debated for the high permit prices during initial phase 

resulting in windfall profits accruing to electricity utilities.  That is because the EU ETS rules 

allow for predominantly free allocation (grandfathering or gifting) based on historical 

emissions, with a provision for member states to a sell up to 5% of allowances in Phase I and 

up to 10% in Phase II.  With over allocation and a steep forward price curve, there may be a 

strong incentive for firms to delay actions for emissions reduction. 

 

3.3.3.2 Phase II 

In order to ensure greater consistency of treatment by member states and less generous 

allocation levels, the NAPs for Phase II have tightened the caps by approximately 7% 

compared with the Phase I caps.  However, member states were allowed to choose the 

maximum level of purchasing offset credits CDM and JI, though CERs and ERUs generated 

from nuclear facilities, large-scale hydropower projects and forestry activities are prohibited.  

For example, the United Kingdom chose to use offset credits up to 8% of its total emissions, 

which was around two thirds of the required emissions reduction.  At the EU level, the 

allowed use of offset credits is sufficiently generous that there will be no need to reduce 

emissions within the EU to meet its Phase II cap (Figure 3-1). 
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Figure 3-1: EU ETS Phase II caps plus allowed offset credits versus emissions projections at 

EU and UK levels (Source: Building a low-carbon economy–the UK’s contribution to 

tackling climate change, Committee on Climate Change, 2008) 

 

The use of CDM and JI is always intended to be a supplementary measure to internal 

abatement, but in Phase II of the EU ETS all required emissions reductions can be purchased 

through these offset credits.  If the research, development and implementation of the offset 

methods become a significant proportion of the scheme, the EU medium and long term 

prospects of emissions reduction solutions would be harmed. 

 

3.3.3.3 Phase III 

In its January 2008 package, the EC states that it will abolish NAPs from 2013 and 

auction a far greater share (60% in 2013 with growing afterward) of emission permits.  That 

means from the start of Phase III there will be a centralised allocation of permits with a 

greater share of permits auction.  In addition, the EU ETS will set restrictions on purchasing 

credits from outside the Europe, effectively stopping the issuing of any new CERs after 2012. 
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The EC has decided that power industry and all other sectors able to pass along costs 

will face full auction by 2013.  Although International Energy Agency suggests there has 

been little carbon leakage from Europe since the introduction of the EU ETS, the EC has 

proposed that those sectors which are determined to have a significant risk of carbon leakage 

will receive some free allowances.  The level of allocations to emission intensive and trade 

exposed activities will vary, depending on the relative exposure of the activity to carbon 

leakage.  However, the free allocation will be phased out by 2020, which ensures all free 

allocation of allowances be eliminated by 2020. 

The EU ETS will include and assist aviation sector from 2012.  Under the approved 

legislation, all flights landing or taking off from Europe are to be included in the scheme, and 

that 15% of the emission allowances must be bought by auction.  The allowances granted will 

mean that airlines will have to reduce emissions by 3% from 2005 levels in 2012, and by 5% 

from 2013.  But how this deal will impact efficiency of aircraft is unclear. 

 

3.3.3.4 New entrant reserve 

One allocation model in EU ETS worth to be pointed out is the “new entrant reserve”, 

that is, permits held back for allocation to new entrants during any given period.  Since 

member states allocate almost all of their permits during Phases I and II, a surplus of permits 

was needed for new entrants.  The size of the new entrant reserve varied among member 

states from less than 2% to around 10% for larger countries.  If the reserve has used up, the 

government would either purchase permits for the new entrants or ask them to buy permits 

from the market. 

 

3.3.4 Carbon market 

3.3.4.1 Features 
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As a standard cap and trade system, the EU ETS has established a consistent scheme 

design and a common unit of trade across member states.  In terms of reporting and 

compliance, liable participants must report emissions annually and member states must 

submit an emission report to the EC annually.  In terms of verification, the scheme requires 

all entities to have their emissions reports verified prior to acceptance by the scheme 

regulator.  In order to improve overall performance of the monitoring, reporting and 

verification system and provide common requirements for the member states, the EC will 

further improve the regulation guidelines. 

As for governance arrangements, member countries in the first two phases should 

designate their own appropriate authorities to implement the administrative arrangements.  A 

central administrator is also designated by the EC to maintain an independent transaction log 

recording the issue, transfer and cancellation of allowances.  In order to ensure that 

allowances can be transferred between persons within the Europe without any restriction, all 

allowances from the start of the third phase should be held in the EC registry established by 

law. 

The EU ETS allows banking between years, but not between Phase I and Phase II.  

However, banking is allowed between Phase II and Phase III.  The scheme also has a form of 

unlimited short-term borrowing.  Allowances from the following year are issued early and 

may be used for surrender in the current year. 

The EU ETS does not contain a price cap and uses a combination of a high compliance 

fee and a make-good provision to ensure that caps are met under all circumstances.  Penalties 

would be €40 per tonne of CO2-e in Phase I and €100 per tonne of CO2-e in Phase II.  In the 

Phase III proposal, the EC has indicated that the scheme could be linked with credible 

schemes in any country or administrative entity, but not with a scheme that has a price cap.  It 

is possible for member states to export units under mutual recognition arrangements. 
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The EU ETS does not include advance auctions of future vintages.  Even though, a 

relatively liquid secondary market (derivative markets) in permits developed quite quickly in 

the scheme. 

 

3.3.4.2 Carbon price 

According to the World Bank, US$50 billion worth of EU ETS allowances were traded 

in 2007, an increase of approximately 100% over the previous year, and six times that 

transacted in 2005 (362 million tonnes of CO2 were traded in 2005).  The figures clearly 

indicates that future transactions will be larger and on an upward path. 

However, the carbon price in the EU ETS market did not take on the upward path and 

had a substantial volatility in the first phase (Figure 3-2) largely due to the over allocation.  

The price fluctuated between €10 and €30 over the course of 2005 to 2006 and reached to 

peak level in April 2006 of about €30 per tonne CO2, but collapsed by half in a one-week 

period and fell to under €10 per tonne in May 2006 because some member states were likely 

to give their industries such generous emission caps that there was no need for them to reduce 

emissions.  During the closing period of the Phase I, the lack of scarcity of carbon permits 

and the prohibition on banking allowances between phases continued to steepen the trading 

price to €1.2 per tonne in March 2007 and finally to €0.10 in September 2007. 

 

http://en.wikipedia.org/wiki/Carbon_dioxide
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Figure 3-2: Carbon prices curve in the EU ETS from January 2006 to August 2008 (Source: 

European Climate Exchange) 

 

In an emissions market in principle, with lower liquidity than other markets though 

(Baron 2005), liable emitters with insufficient allowances would like to reduce their 

emissions to minimize the cost of buying more, while many of those holding extra ones still 

cut their emissions with the expectation of being able to sell the excess (Grubb 2010).  But 

uncertainties of future allowance allocations, offset methods and banking regulations will 

cause considerable volatility in carbon prices.  An oversupply of emission allowances in EU 

ETS Phase I reflects the difficulty in predicting future emissions which is necessary in setting 

a cap (Carbon Trust 2009).  The sudden fall also highlights that poor quality or asymmetrical 

information can have a negative impact on the price of emission units.  In the opposition, the 

crash clearly indicates that the carbon market responds logically and consistently to inputs, 

and can therefore be considered as functioning well. 
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Two lessons we learnt from the April 2006 crash are there must be genuine scarcity in 

carbon allowances and there must be clear information relating to supply of allowances.  

Emissions permits should be auctioned rather than given away freely and more frequent 

auctions would aid in market liquidity (Hepburn et al. 2006).  Moreover, the creation of a 

floor price, below which the carbon price would not be allowed to fall, thus would help to 

reduce the risks and costs of investing in low carbon projects, should be considered in the EU 

ETS (Carbon Trust 2009). 

 

3.4 Emissions trading schemes in other countries 

3.4.1 Emissions trading schemes in United States 

3.4.1.1 History and current scenario 

Given the Kyoto Protocol style emissions reduction targets and trading systems have not 

been ratified by the US government, right now there is no national emissions trading scheme 

covering all GHGs in US.  Although President Barak Obama has confirmed that he will 

introduce a cap and trade scheme to reduce GHG emissions by 80 per cent below 1990 levels 

by 2050, the American Clean Energy and Security Act of 2009 that would establish an 

emissions trading scheme similar with the EU ETS has died in the Senate. 

As early as in the 1970s, the US Environmental Protection Agency (EPA) utilised a cap-

and-trade for organisations to reduce various pollutants such as ozone depleting chemicals 

and lead from gasoline.  The more recent and most successful emissions trading program in 

US has been the SO2 trading system created under the framework of the Acid Rain Program 

of the 1990 Clean Air ACT.  In 1997, the State of Illinois adopted a trading program for 

volatile organic materials in most of the Chicago area, called the Emissions Reduction 

Market System.  Also in 2003, US firms were able to trade CO2 emission allowances on the 

CCX under a voluntary scheme.  Currently, 23 US states participate in three regional carbon 



58 

trading schemes: the Western Climate Initiative (WCI), the Regional Greenhouse Gas 

Initiative (RGGI) and the Midwestern Gas Accord. 

 

3.4.1.2 Key features of several emissions trading schemes 

SO2 Trading Program 

Under this program, EPA set an overall SO2 emission cap annually and allocated 

emission allowances to electricity generators and other sulphur emitting plants.  Liable 

participants would face a penalty of US$2,000 per tonne of emissions that exceed their 

allowances and a requirement to offset such excesses in the following year.  During its early 

years from 1990 to 1995, only limited large coal-fired power plants were included and 

relatively few trades were made.  Starting from 2000, almost all electric power generating 

units were brought within the system. 

By 1995, US SO2 emissions had dropped by 30% from 1980 levels, and the cost of 

controlling acid rain has been efficiently reduced by this program (Stavins 1998).  The 

program also has a mechanism just like the “new entrant reserve” in the EU ETS: EPA held a 

small part of allocated allowances each year, which are auctioned for new entrants to acquire 

allowances. 

 

Western Climate Initiative 

The WCI is an initiative started by states and provinces along the western rim of North 

America, including 7 US states and 4 Canadian provinces as partners, and 6 US states, 3 

Canadian provinces and 6 Mexican provinces as observers.  The WCI employs a cap and 

trade program that covers 90% of GHG emissions in the region and will reduce those 

emissions to 15% below 2005 levels by 2020. 
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Because the WCI is not a national scheme, each partner will have a settled annual 

emission allowances within the declining regional cap from 2012 to 2020 and have the right 

to allocate the allowances within their own jurisdictions.  With three years compliance period, 

the first phase of this plan would be implemented on January 1, 2012.  Banking and project-

based offset component are allowed in the WCI.  The WCI is also designed to be linked with 

US or Canadian federal programs. 

 

Regional Greenhouse Gas Initiative 

With a cap-and-trade program, the RGGI covers only CO2 emissions from power 

generation plants with 25 megawatt or greater generating capacity.  Ten North-eastern and 

Mid-Atlantic states participate as member states, while several states and Canadian provinces 

act as observers.  The cap will reduce power sector CO2 emissions by 10% from 1990 levels 

by 2018.  The RGGI has a compliance period of three years and the first compliance period 

starts in 2009.  All emission permits will be auctioned quarterly and 25% of revenue will be 

invested to improve energy efficiency and accelerate the deployment of renewable energy 

technologies.  Project-based emissions reductions or carbon sequestration achieved beyond 

the electricity sector may be used for compliance, but only up to a limit of 3.3% of reported 

emissions at the initial period. 

 

Chicago Carbon Exchange 

The CCX is a voluntary, legally-binding self-regulatory program for reducing and 

trading GHG emission, with members in the USA, Canada and Mexico and involvement of 

carbon offset providers in Brazil.  Exchange members commit to reduce their CO2-e 

emissions of all six Kyoto Protocol GHGs by 6% by 2010.  CCX participants can purchase 

allowances from other members or purchase project-based offsets through an internet-
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accessible trading platform for real-time trading.  It is said that 450 CCX members has 

achieved reductions of 700 million tonnes of GHG emissions from 2003 to 2010, 88% 

through direct industrial emission cuts and 12% through offsetting. 

 

 

Figure 3-3: Chicago Climate Exchange final carbon price and exchange volume position 

(Source: Chicago Climate Exchange website) 

 

However, CCX carbon price dropped to US$0.1 in November 2010 from its highest 

value of US$7.5 in May 2006, and monthly trading volume also reached zero in February 

2010 and remained at zero till the carbon trading market closed at the end of 2010 (Figure 3-

3).  Since no climate legislation would be considered by the Senate, this cap and trade market 

is lack of legislative interest to exist.  Moreover, participants really do not want to continue to 

trade voluntarily in the absence of any credit for their work by the current administration.  It 
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is clearly to see that political support from the government is crucial for an emissions trading 

scheme. 

 

2009 American Clean Energy and Security Act 

If being legislated, the bill would create the first national cap and trade system to curb 

GHG emissions in US.  However, after the narrowly approval by the House of 

Representatives in 2009, the Senate claimed in 2010 that it would not consider climate 

change legislation before the end of the legislative term, which meant there would be no 

emissions trading scheme in US until 2013. 

 The bill covers seven GHGs and large stationary sources emitting more than 25,000 

tonnes CO2-e per year, which accounts for 85% of total US emissions.  With the purpose to 

reduce GHG emissions for all covered entities to 3% below their 2005 levels in 2012, 17% 

below 2005 levels in 2020, 42% below 2005 levels in 2030, and 83% below 2005 levels in 

2050, the bill set each year’s cap over the 2012–2050 period.  During the initial years of the 

program, approximately 80% of allowances will be freely allocated to industry and this 

percentage will reduce over time to about 30% by 2030 and beyond.  The remaining 

allowances will be auctioned and the revenue will be used to finance conservation of tropical 

forests abroad and to support low-income households, ensuring the program be roughly 

deficit-neutral.  Unlimited banking and next-year borrowing are allowed, and offsets from 

domestic agriculture and forestry and international sources are also permitted for participants 

to meet their targets. 

 

3.4.1.3 Performance of US emissions trading schemes 

Regional organizations, states, cities and industries across the country have achieved 

real emissions reduction and gained valuable policy experience through emissions trading 
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scheme.  In its report on experience and lessens from emissions trading in US, the Pew 

Center on Global Climate Change summarized that nearly all schemes have achieved the 

objective of cutting the cost of meeting emissions reduction goals and enhanced the 

achievement of environmental goals. 

A lesson can be drawn from US experience is that emissions trading schemes should be 

based on consistent and integrated emission data.  Emissions reporting systems have been in 

place for a number of years in some states of US.  Ultimately, federal reporting rules are 

needed, so that allowances can be clearly defined and calculated by firms and easily verified 

by regulators.  Also, state and federal emission data sets need to be reconciled and 

methodologies used for estimating emission data have to be harmonized.  Therefore, 

industries will be able to make appropriate changes according to accurate forecast depending 

on predictive data. 

Secondly, US schemes have favoured allocation by grandfathering to emitters for almost 

all allowances, with a small part of allowances withheld for new entrants.  Based on historical 

data, nearly all US schemes have correctly set emission caps.  As a result, there was no over-

allocation generated in US and the free allocation mechanism provides no incentive for 

industries to alter their behaviour in order to obtain more allowances in present or future 

periods and thus does not create distortions.  However, it has been estimated that as little as 

10% of US carbon allowances grandfathered to existing emitters would be sufficient to offset 

impacts on competitiveness (Gouldner, 2000).  A few recent schemes have made much use of 

auction (Table 3-4), because governments could use the auction revenues to provide 

transitional assistance to industries and households.  In addition, allowance auction provides a 

stable price signal and creates a strong incentive to make emission reductions, while offering 

a high level of transparency.  So, increasing year by year auction may be the best choice for a 

cap and trade program, since an initial full auction system would be more costly. 
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Table 3-4: Comparison among US trading schemes (Source: various, see references) 

 
SO2 Trading 

Program 

Western 

Climate 

Initiative 

Regional 

Greenhouse 

Gas Initiative 

Chicago 

Carbon 

Exchange 

Clean Energy 

and Security 

Act 

Coverage 
All US power 

generators 

Some US 

states and 

Canadian 

provinces 

Regional 

power 

generators 

US, Canada 

and Mexico 
All US states 

Gases SO2 6 GHGs CO2 6 GHGs 7 GHGs 

Timing 1995-present 2012-2020 2009-2018 2003-2010 2012-2050 

Emissions 

cap 
Cap and trade Cap and trade Cap and trade Cap and trade Cap and trade 

Permit 

allocation 
Free allocation 

States’ 

decision 

Quarterly 

auction 
Free allocation 

Free allocation 

to auction 

Offsets  

Carbon 

reduction 

projects 

Carbon 

reduction 

projects 

Carbon 

reduction 

projects 

Carbon 

reduction 

projects 

Trading 

period 
Annual Three years Three years Five years Annual 

Banking and 

borrowing 

Banking but 

no borrowing 

Banking but 

no borrowing 

Banking but 

no borrowing 

Banking but 

no borrowing 

Banking and 

borrowing 

Governance EPA 
Joint state 

oversight 

Joint state 

oversight 

Private 

exchange 

Federal 

government 

 

Thirdly, banking has been included in most of the US emissions trading programs (Table 

3-4) and has improved all programs’ economic and environmental performance.  In contrast 

with the prohibition of banking between phases in the EU ETS, the permission of banking in 

US schemes provides flexibility for industries to deal with price and demand uncertainties 

and dampens potential carbon price volatility. 

Finally, it is important to understand that regional and state schemes have limited 

resources to devote to the long-term climate policies and are lack of powers incorporate the 

schemes into international agreements.  In addition, some states may duplicate the work done 

in other schemes.  Only a federal legislation of a cap and trade scheme can efficiently curb 

GHG emissions and be commensurate with what will be needed on a global scale. 
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3.4.2 Emissions trading schemes in United Kingdom, Canada, Japan and Chile 

3.4.2.1 UK 

Being the first cross-industry, national GHG emissions trading scheme in the world, the 

voluntary UK scheme commenced in April 2002 and was replaced by the EU ETS in 

December 2006.  The scheme combined both cap-and-trade and baseline-and-credit 

approaches in which firms could choose to join. 

For the cap-and-trade program, the government provided a £215 million financial 

incentive fund for organisations to take absolute emission reductions.  A total of 34 firms 

were required to reduce 12 million tonnes CO2-e emissions from 2008 to 2006, relative to the 

1998 to 2000 baseline (equivalent to an 11% reduction).  An auction held via the Internet in 

March 2002, setting targets for each firm and determining the share of incentive money each 

received.  Unlimited banking and project-based offsets were allowed in the scheme.  If annual 

target not met, incentive payments for firms would be withheld and previously received 

money had to be repaid with interest.  Government would also publish a list of firms failing 

to meet their annual targets.  With minimal volatility in prices and a moderate volume of 

trade, participants found the scheme to be a valuable learning opportunity in terms of 

experience of auctions and trading and good practice in setting internal targets and objectives 

for emissions control. 

For the baseline-and-credit program, energy-intensive sectors would receive an 80% 

discount on the cost of the Climate Change Levy if they met targets negotiated with the 

government.  Forty industry sectors covering 6,000 firms, including aluminium, cement, 

ceramics, chemicals, food and drink, foundries, glass, non-ferrous metals, paper and steel 

sectors were negotiated with the government.  Targets set through the program were often 

efficiency targets or output-based, many relative rather than absolute.  Firms with targets 
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could use the trading scheme either to help meet their target or to sell credits from 

overachievement.  This program remained in force despite the closure of the UK ETS. 

In the UK scheme, firms could meet their obligations and gain an additional source of 

income because of the easily achieved targets.  However, a voluntary scheme is unlikely to 

attract many participants if they will face a high marginal cost.  So a demanding target would 

require a mandatory scheme, such as the EU ETS. 

  

3.4.2.2 Canada 

Canada has operated two province level voluntary emissions trading programs in late 

1990s and resulted in very few trades.  In 2006, Canada has signalled interest in introducing a 

nationwide scheme of allowance trading.  In 2007 and 2008, the government released the 

initial and revised Canada Regulatory Framework for Air Emissions respectively. 

The proposed scheme is a baseline-and-credit system.  The government proposes 

intensity-based targets that will come into force in 2010, which may lead to absolute 

reductions in GHG emissions from industry by 2020.  The objective of the scheme is to 

reduce Canada’s total GHG emissions by 20% below 2006 levels by 2020.  Nearly all 

industries above certain thresholds and all six GHGs are covered in the scheme.  During the 

period 2020-2025 the Canadian government intends to move to a fixed cap-and-trade 

approach. 

The key concept in the proposed scheme is emissions intensity.  The targets of emissions 

intensity can be defined in three approaches: 

 Facility-specific: an individual 18% reduction target will be applied to each facility 

within a sector where factors beyond the control of a facility operator affect 

emissions; 
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 Sector-wide: the same 18% reduction target will be applied to all facilities within a 

sector where facility structures are more homogeneous in structure across the whole 

sector and less complex; 

 Corporate-specific: a 18% reduction target will be applied to each company in the 

electricity sector, providing a strong incentive for investment in new non- and low-

emitting power generation since the entire fleet of facilities will include all types of 

electricity generation. 

Thus, all covered sectors will be required to reduce their emissions intensity from 2006 

levels by 18% by 2010, with a further 2% improvement every year after that.  When a facility 

improves its emissions intensity by more than the required annual amount, it will receive 

emissions credits and can trade these credits with other participants in the scheme or save 

them for future use. 

The compliance mechanism includes a number of ways: liable participants can purchase 

emissions credits from Canada’s domestic GHG emissions offset system, Kyoto Protocol’s 

CDM (up to 10% annual obligation) and early action program, or make contributions to a 

technology fund at the proposed rate of C$15 per tonne per CO2-e, or direct invest in large 

scale emissions reductions projects such as carbon capture and storage projects. 

 

3.4.2.3 Japan 

Japan has its own emission reduction policy but not a nationwide cap and trade program.  

Since 2008, Japan has started an experimental cap and trade system, but this voluntary system 

involving only a small number of industries was not effective.  In April 2010, Tokyo, Japan’s 

capital city and the largest economic zone, kicked off Asia’s first carbon trading initiative, 

which will require 1,400 of Tokyo’s most energy and carbon intensive organizations to meet 

legally binding emission targets.  These organizations will have to cut their carbon emissions 
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by 6% by 2014, and those who fail to so will from 2011 on be required to purchase emission 

allowances to cover any excess emissions, or alternatively, invest in renewable energy 

certificates or offset credits issued by smaller businesses or branch offices.  Firms whom fail 

to comply will face fines.  The long term aim of the scheme is to cut the metropolis’ carbon 

emissions by 25% from 2000 levels by 2020. 

 

3.4.2.4 Chile 

A tradable permit system for total suspended particulates from stationary sources has 

been implemented in Santiago, Chile’s capital city.  As one of the first emissions trading 

schemes in developing countries, the program launched in the early 1990s and lasted till late 

2000s.  The credit based system began in 1995 with initial allocations based on 1992 

emissions.  The imperfect design and implementation issues as well as the prohibition of 

banking permits limited the development of the tradable permit market.  Although the low 

trading volume was much blamed, the program was considered a success as the total amount 

of emission permits initially granted to incumbent sources has been decreased twice (Cordia 

2010).  An unexpected benefit of the system was that the government has gained full 

inventory of sources and emissions, because the incumbent polluters had significant incentive 

to identify themselves and report their emissions, in order to claim free tradable permits 

(Stavins 2001). 

 

3.5 Conclusion 

Most of the countries prefer a cap-and-trade system to implement carbon emission 

reductions.  Large-scale multi-national or national emissions trading schemes tend to have 

long-term targets and cover all industrial sectors and all GHGs, while regional and local ones 

have relatively short action period and only include specific sectors and GHGs.  More and 
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more recent schemes would like to auction the emission allowances rather than free allocated 

them, at least adopt a year by year increasing auction.  In addition, project-based offset and 

banking are allowed in most of the well internationally linked schemes. 

Considering the urgency of curbing carbon emissions in the world, it is important to find 

a political process that favours the introduction of market regulations in environmental 

management.  Strong political support ensuring a stringent climate policy would be fatal to 

settle an efficient emissions trading scheme.  Financial and institutional constraints would be 

the next main barriers, especially in developing countries.  However, Chile’s experience 

demonstrates that a middle-income country is capable of implementing such a scheme.  

Moreover, full inventory of sources and emissions, establishment of national registry 

system, better measurement of emissions, more certain definition over the permits, 

appropriate allocation of allowances, clear penalties, banking permission, low transaction 

costs and improvement of monitoring and enforcement would guarantee a more efficient and 

prosperous carbon trading market. 

Finally, all of the recent emissions trading schemes grab advantages and abandon 

disadvantages from existing ones, according to their own economic development and 

pollution status. 
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Chapter 4 

Potential Emissions Trading Scheme in China 

 

4.1 Introduction 

As the largest emitter and second largest economic entity in the world, China has the 

responsibility to join in the world combat against climate change.  Although there is no 

binding responsibility for China to reduce greenhouse gas (GHG) emissions according to the 

principle of “common but differentiated responsibilities” under the United Nations 

Framework Convention on Climate Change (UNFCCC) and the Kyoto Protocol, appropriate 

national efforts need to be taken to control its GHG emissions and reduce its energy intensity 

per Gross Domestic Product (GDP) within the framework of sustainable development. 

China has already implemented a series of national actions in dealing with climate 

change, such as the stringent national objectives to reduce energy intensity by 20% during the 

11
th

 Five Year Plan and to reduce carbon emissions intensity by 40% to 45% from 2005 level 

by 2020.  China has been an active player of Clean Development Mechanism (CDM) and the 

largest provider of CDM projects.  The intention of establishing a national carbon trading 

market was mentioned in the documentation from the Chinese Central Government. 

Three possible emissions trading schemes for China based on different approaches and 

baselines would be discussed in this chapter.  In order to make useful suggestions in 

accordance with China’s carbon dioxide (CO2) emissions scenario and existing climate 

change policies, comparative analysis of carbon market has been undertaken between China 

and other countries.  Successful experiences from the well-implemented international carbon 

trading schemes such as the European Union Emissions Trading System (EU ETS) and the 

New Zealand Emissions Trading Scheme (NZ ETS) and good intentions in the pending 

schemes such as the Australian Carbon Pollution Reduction Scheme (CPRS) and the Canada 
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Regulatory Framework for Air Emissions would be very much helpful in designing a national 

carbon trading market in China.  The last part of this chapter would discuss on the sustainable 

climate change policy in China. 

 

4.2 An overview of GHG emissions scenario and climate change policy in China 

4.2.1 GHG emissions scenario in China 

China, US and EU currently rank as the world’s three largest GHG gas emitters.  

According to the Netherlands Environmental Assessment Agency, China has already 

overtaken US as the world’s biggest producer of CO2 since 2006, due to its soaring demand 

for coal to generate electricity and a surge in cement production despite the statistical 

disparity and uncertainty. 

As the world’s second largest economy with the 1.4 billion population, China is 

reasonable to consume more energy and thus emit more CO2.  Moreover, China’s energy 

production heavily relies on fossil fuels, especially on coal, which is very different from 

developed countries (Figure 4-1).  In line with the rapid development, CO2 emissions from 

fossil fuels in China have kept increasing in comparison to a constant or down-turn track in 

developed countries in the recent two decades.  It is estimated that coal use provides almost 

70% of China’s total energy and the consumption of coal is likely to double between 2000 

and 2020. 
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Figure 4-1: 2009 Energy Consumption in US and China (Source: British Petroleum Statistical 

Review of World Energy, 2010) 

 

Although the annual increasing rate of China’s CO2 emissions is much lower than its 

GDP growth rate over the last several decades, the large population and the high speed of 

economic development will definitely lead to a large increase in energy demand and thus an 

acceleration of GHG emissions.  As the largest developing countries, domestic infrastructure 

and residential construction boom stimulated by urbanization and industrialization drives 

China’s emissions.  Other divers such as household consumption, capital investment and 

manufacture of goods for export to industrialised countries also contribute a lot to high GHG 

emissions in China. 

However, China’s GHG emissions are quite low in terms of emissions per capita and 

energy intensity, which are frequently used in country inter-comparisons and in policy 

discussions.  According to the International Energy Outlook 2010 from US Energy 

Information Administration (EIA), China’s energy-related CO2 emissions per capita was only 

one quarter of US and half of EU countries in 2007.  It is also generally acknowledged that 

industrialised countries emit more CO2 per head than developing countries and have emitted 

much more CO2 and other GHG in the past. 

US Energy Consumption in 2009 

Renewables 
11% 

Coal 
23% 

Natural Gas 
27% 

Oil 
39% 

China Energy Consumption in 2009 

Natural Gas 
4% 

Oil 

20% 

Coal 

75% 

Renewables 
1% 
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Energy intensity represents the amount of energy consumed to produce one unit of GDP.  

Although EIA data demonstrated that China has consumed more energy than developed 

countries to produce one dollar of GDP, researchers stated in the Understanding China’s 

Energy Policy that China’s energy intensity fell by 64% with an average annual conservation 

rate of 4.6% between 1980 and 2000 (Pan 2006).  China has also adopted very ambitious 

domestic goals to reduce energy intensity by 20% from 2006 to 2010. 

Because of more rapid population and GDP growth than developed countries, and an 

increasing share of energy-intensive industries, most future GHG emissions growth will come 

from developing countries, such as China and India.  Two reports from the Netherlands 

Environmental Assessment Agency in 2008 and 2010 pointed out that China’s CO2 emissions 

accounted for two thirds of global CO2 increase in 2007 and CO2 increase in China and India 

offset the drop of CO2 emissions in industrialised countries in 2009.  Some studies appointed 

or conducted by Chinese national governmental organizations, such as the China’s 

Sustainable Energy Scenarios in 2020 and the report made by Development Research Centre 

under the State Council, described a general picture of China’s GHG emissions in short and 

medium term: the projected CO2 emissions will increase along with the annual increasing 

primary energy demand till 2020, but the share of coal in the energy sector and the energy 

intensity are projected to decline. 

 

4.2.2 General climate change policy in China 

In addition to being a major emitter of GHG, China is also one of the countries that will 

inevitably and severely be affected by global climate change.  China’s climatic patterns are 

most likely to be significantly varied.  Chinese cities are expected to experience an increase 

in the frequency and severity of heat waves.  Water scarcity in northern China and flooding in 

southern China will be increased.  China’s National Assessment Report on Climate Change 
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2007 stated that mountain glaciers have melted by 21% over the past 50 years in north-

western China and the melting would be accelerated in the next few decades.  Although 

uncertainties prevent a definitive conclusion, China’s future agricultural security and 

economy may be seriously vulnerable to climate change (Piao 2010). 

As the biggest developing country and large GHG emitter, China has the responsibility 

and attaches great importance to the issue of climate change.  According to its National 

Climate Change Program published by the National Development and Reform Commission 

(NDRC) on June 4
th

 2007, China’s National Coordination Committee on Climate Change was 

established and a series of policies and measures to address climate change has been taken for 

the period up to 2010, in the overall context of national sustainable development strategy, 

making positive contributions to the mitigation of and adaptation to climate change.  

Following the principle of “common but differentiated responsibilities” under the UNFCCC, 

China would control its GHG emissions within the framework of sustainable development. 

China has been making impressive and ambitious efforts to increase energy efficiency 

and reduce energy intensity.  In the 11
th

 Five Year Plan, China has adopted stringent national 

objectives in dealing with climate change, including 20% reduction in energy intensity of 

GDP from 2005 to 2010, 10% reduction in emission of air pollutants, and 15% of energy 

from renewable sources within the next ten years.  These objectives were supported by a wide 

range of policies, including: 

 the legislation on energy saving, renewable energy and clean production; 

 the supervision and monitoring on energy conservation; 

 the strengthening of institutional reform in energy sector and promotion of 

mechanism construction for renewable energy development; 

 the strengthening of relevant policies and measures in different energy sectors; 
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 the diversification of the energy mix in China, such as hydropower, nuclear power, 

wind power, solar power and biomass energy sources; 

 the regulation and other policies to encourage energy efficiency in the largest 

industrial enterprises. 

During the United Nations 2009 Summit on Climate Change, President Hu Jintao has 

said that China will cut its emissions per unit of GDP (carbon intensity) by a notable margin 

by 2020.  Then, China has announced its intention to reduce its carbon emissions intensity by 

2020 to a level that is 40% to 45% below its emissions intensity in 2005.  In the guidance of 

the 12
th

 Five Year Plan, China indicated to set binding reduction targets for energy intensity 

and carbon intensity, and a reasonable cap for total energy consumption as well. 

Besides the mitigation methods, China has placed equal emphasis on adaptation to 

climate change, and taken great efforts to advance science and technology research on 

climate change, integrate climate change policy with other interrelated policies, promote 

public awareness on global warming, and participate in international cooperation.  In the 

National Climate Change Program, China has addressed the needs for international 

technology transfer in climate change observation, monitoring, mitigation and adaptation, and 

capacity building in human resources development, public awareness, information system 

development, and national communications. 

 

4.2.3 Current scenario of emissions trading scheme in China 

Being a large contributor to the world GHG emissions and a big economic entity with 

huge population, China has dual responsibilities to develop the country to benefit its people 

and enhance its capacity to curb GHG emissions in the future.  Seeking a less energy 

intensive and lower carbon emissions pathway will always be a pursuit for China, and 

technological, financial and institutional elements will be considered as key determinants.  
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This study will not discuss the technological way to control GHG emissions despite it has 

great potential and bright future in China.  Instead, financial approach together with 

institutional efforts will be another efficient way for China to reduce energy consumption 

growth and thus the energy intensity ratio. 

Pricing carbon can support the delivery of China’s energy, environmental and social 

objectives, including lower carbon intensity or even the real GHG emissions reduction.  The 

introduction of energy taxation might be one of the best choices for China since we have 

some experience with the use of carbon taxes in different parts of the world.  But some 

emissions trading schemes across the world also provide a great deal of convincing data, 

which prove that establishing a carbon market is an effective way to reduce GHG emissions 

while protecting the development of economy. 

China has played an active role in international GHG emissions trading market, mainly 

through to the CDM.  According to the CDM 2009 Annual Report, China accounted for 

35.02% of registered project activities and 47.53% of issued Certified Emissions Reductions 

(CERs).  The use of CDM leads to immediate technological upgrading, enhances energy 

efficiency and helps reducing emissions.  To facilitate the implementation of CDM, national 

trading agencies such as Beijing Environment Exchange, Tianjin Climate Exchange and 

Shanghai Environment and Energy Exchange were established in 2008, followed by several 

provincial trading platforms.  Further, the intention of forming a national carbon trading 

market was mentioned in The Decision on Speeding up the Cultivation and Development of 

Strategic Emerging Industries issued by the State Council in October 2010.  That was the 

first time which emission trading was pointed out in the documentation from the Chinese 

Central Government. 

However, as the largest provider of CDM projects, China has not developed a national 

regulatory framework or policy for carbon trading market.  Generally, carbon trading in 
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China is project-based, since firms utilise every issued CERs to exchange for fund and 

technology from the industrialised world.  Due to the imbalance distribution of energy and 

resources, trading agencies in China are all regional platforms for the small-scale trading.  

The lack of enforcement and monitoring policy support and the shortage of experienced 

professionals and brokers would be the barriers in further improving carbon market in China. 

 

4.3 Potential tradable permits system and a sustainable climate change policy for China 

4.3.1 Recommendations on designing an effective tradable permits system in China 

It seems difficult to introduce a cap-and-trade emissions trading scheme in China, 

mainly because developing countries do not have the responsibility of reducing GHG 

emissions under the UNFCCC and Kyoto Protocol.  However, the introduction of a baseline-

and-credit carbon trading system would be helpful for China to decrease energy and carbon 

intensity and thus curb GHG emissions.  In order to explore the possibility and feasibility of 

introducing such a system in China, this study would recommend three possible choices with 

the reference of international emissions trading schemes.  These schemes do not contain any 

detailed information about the standard setting, monitoring, and enforcement capabilities.  

Instead, the requirements for establishing an effective tradable permits system would try to fit 

with China’s existing command-and-control regime and its national emissions targets and 

international obligations as well. 

 

Scheme A 

China does not need to take the responsibility of reducing GHG emissions.  As a result, 

no cap can be settled and the cap-and-trade scheme is not suitable for China, let alone the 

country is also lack of relevant monitoring and enforcement capability.  On the other hand, 

the baseline-and-credit approach would be a possible way for China to establish domestic 
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carbon trading market.  Scheme A would be a voluntary tradable credits system based on 

carbon intensity reduction and followed by a gradually developed national compulsory 

carbon-intensity based carbon trading system. 

The national objective of 40% to 45% reduction in carbon emissions intensity by 2020 

from 2005 levels could be the overall target for China from this year until 2020.  Every year 

thereafter, a settled percentage (for example: 2%) would be required for all participants.  The 

whole scheme may only cover CO2 emissions and be divided into three phases: two years’ 

pilot phase (2011-2012), three years’ extension phase (2013-2015), and five years’ 

compulsory phase (2016-2020). 

During the pilot phase, large energy-intensive state-owned companies would be 

encouraged to participate into the voluntary scheme.  Once joining in the program, companies 

would have an annual carbon intensity reduction target, which would be determined by 

negotiation between the government and various energy-intensive sectors.  This stage would 

be very much similar to the baseline-and-credit program in UK emissions trading scheme.  

The government may provide incentives (such as tax discount) for companies to meet their 

targets.  Firms could also purchase or sell credits in the national pilot carbon market.  

Participants whose actual carbon intensity in a given year is below their target would receive 

tradable credits equal to the difference between their target and their actual carbon intensity.  

These credits could be banked for the next year or next phase or sold to other parties, 

including firms from different sectors. 

The missions of the pilot phase would be gathering sufficient information and forming 

the national pilot carbon market.  In order to develop an appropriate calculation and 

monitoring mechanism, all climate change related governmental agencies (such as NDRC, 

Ministry of Environmental Protection and State Forestry Administration) have to be gathered 

to design the regulatory framework, which should be incorporated with the existing laws and 
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regulations and under China’s own national circumstance.  The government may also consult 

with various industries and organisations through a green paper and absorb successful 

experiences from emissions trading schemes in other countries.  Voluntary participants 

should be encouraged to provide detailed emissions scenario in the previous years and an 

online registry, report and trading system needs to be developed.  In this scheme, the existing 

regional climate exchange centre in Beijing, Tianjin and Shanghai may be combined as one 

trading agency under the leadership of NDRC.  Furthermore, international experience such as 

the Australian CPRS and the NZ ETS proves that a modelling needs to be conducted by the 

government to simulate possible impact of the introduction of the scheme. 

The extension phase would attract more companies including private firms not only 

because the market would be mature with two years’ experience, but also because firms 

would like to get experience and preparation for the next compulsory phase and demonstrate 

their responsibilities on environmental protection.  Therefore, incentives from the 

government could be ceased since the 2020 carbon intensity reduction target would be 

compulsory for some of the participants in the future.  In order to minimize the economic 

impact of the scheme with a relative large number of participants, Chinese government may 

provide flexible compliance mechanisms, such as the project-based offset system and the 

low-carbon technology fund.  The special technology fund under the proposed Canadian 

energy-intensity based carbon trading scheme would be a good model to learn.  The Canadian 

government expects that the fund would play a key role in the initial year, because firms 

could obtain a significant part of credits for compliance purposes by contributing to this fund. 

As for the last phase, it would combine features of both domestic compulsory and 

voluntary approaches in so far as large energy-intensive and state-owned companies operate 

in a compulsory fashion, whilst small and private firms operate in a voluntary way.  Since 

industrial energy consumption accounts for almost 70% of total energy consumption in China, 
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the compulsory scheme should mainly cover the energy sector, especially the steel, chemicals, 

building materials, oil refining and coking, electricity generation and heat supply industries.  

During China’s 11th Five Year Plan, one of the key initiatives for realizing the goal of 

reducing energy intensity by 20% is the Top-1000 Energy-Consuming Enterprises 

program.  The energy consumption of these 1000 enterprises accounted for one 

third of national and almost a half of industrial energy usage.  Therefore, the Chinese 

government may utilise this program again, setting compulsory annual reduction rate 

of carbon intensity for each enterprise.  No matter what kind of compliance methods 

participants choose to achieve the target, the overall carbon intensity would be 

reduced at the settled annual rate and the real CO2 emissions reduction may occur, 

at least overall compulsory participants would emit less than that of the business as 

usual level. 

This compulsory baseline-and-credit approach would be very much like a cap-and-

trade scheme and easy to move from carbon-intensity targets to fixed emissions caps in the 

future.  But there would be some differences between the proposed scheme and the typical 

one.  First, no emission allowances would be allocated to participants, because firms earn 

emission reduction credits for emissions below their baselines.  Second, 

enforcement mechanism would be different with the typical scheme which includes 
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civil penalty or even criminal provisions.  China’s scheme may focus on the administrative 

penalty plus appropriate fine or make good provision.  For example, non-compliance 

enterprises would be announced to the public, leaders in state-owned enterprises 

would not receive annual evaluation awards, and officials will not be promoted 

without meeting the carbon reduction targets.  Third, it would be hard for this 

domestic scheme to link with international carbon market because it has a totally 

different mechanism from the other schemes in the world.  The CDM would be the 

only international instrument for enterprises to meet their targets, but the carbon 

intensity reduction based on CDM project could not get credits since enterprises 

have already got fund or technology from developed world. 

Last but not the least, the Chinese government should keep the transparency, flexibility 

and the long-term duration of the scheme in order to build the confidence of the carbon 

market.  There would be a relatively high transaction costs in the baseline-and-credit 

approach associated with the creation and transfer of credits.  The long-time regulatory 

approval process would also limit trading at the early stage.  Therefore, gradually reducing 

the transaction costs and marginal costs for firms to cut emissions and removing of 

uncertainties in trading would be major tasks for regulators to address. 

 

Scheme B 
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Since China does not have the responsibility to reduce GHG emissions, 

baseline-and-credit approach would be suitable for this transferring economy.  Under 

such a scheme, credits can be created by reducing one source’s emissions more 

than required by some pre-specified standard and be transferred to another source.  

Carbon-intensity is recognised as the pre-specified standard in the Scheme A.  In the 

same way, energy-intensity could also be a choice to define obligations of sources.  

Experience has been accumulated by China’s national objective of 20% reduction in 

energy intensity during its 11th Five Year Plan. 

In this scheme, every five years’ energy-intensity reduction rate could be settled as 

the overall target.  Then the target would be allocated to every province just like that in the 

11
th

 Five Year Plan.  The scheme may contain a five-year pilot program and followed by a 

national carbon trading market.  Just like the Scheme A, the pilot program would be a 

voluntary scheme that firms could choose to join in and accept the annual target with the 

purpose of accumulating experience for future and show social responsibility.  After issuing, 

monitoring, enforcing and all other elements of the carbon market have been mature, the next 

five-year scheme could be a mandatory one with more government appointed firms. 

Due to the imbalance of China’s economic development, it is hard to establish a 

national carbon trading system in the near future.  There are big differences lying 

between eastern and western parts of China: enterprises from the western part do 
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not have advanced monitoring and broker system, on the contrary energy-intensity 

reduction for the eastern enterprises will not be as easy as the western ones since 

they were constructed with more improved technologies.  Thus, the establishment of 

regional carbon trading markets during the pilot program would benefit all sources.  

Based on the different economic scenarios and locations of the existing carbon 

trading agencies in China, several regional markets could be established: north-east 

region, capital region (including Beijing, Tianjin, Hebei and Shandong), east region, 

south region, central region, north-west region, and south-west region. 

During the mandatory phase, a unified national carbon trading mechanism and 

market would be established based on the information acquired from the pilot phase.  

Clearly, the qualification of enterprises and the allocation of the overall target would 

be key issues.  Since the Scheme B is a national mandatory program, the 

government should determine in details of what kind of industries should be covered.  

Whether the overall target should be allocated to provinces or to industrial sectors or 

directly to enterprises should also be considered.  Fortunately, China has gained 

experience in its 11th Five Year Plan and would be more experienced after the pilot 

program. 
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Compliance mechanism in the Scheme B would be similar to the Scheme A.  

Firms would earn emission reduction credits for emissions below their annual energy 

intensity.  Credits could be purchased or sold in the market or banked for the future.  

Incentives may be provided by the government in pilot program for voluntary 

participants to meet their targets.  Project-based offset system and other compliance 

mechanisms should be introduced in the mandatory phase.  At the end of 2010, in order to 

reach the energy-intensity reduction target, some energy-intensive facilities have been shut 

down by the provincial governments.  That means more flexible compliance mechanisms and 

sustainable energy conservation methods should be introduced to the market. 

Given the Scheme B applies a baseline-and-credit approach, how to define penalties for 

non-compliance enterprises and linkage to international schemes would be as same as the 

Scheme A. 

 

Scheme C 

Whether the scheme is an international legally binding one should be the key issue for 

Chinese government to consider.  In another word, only one approach from the cap-and-trade 

and baseline-and-credit scheme could be established.  Scheme C would be a national cap-

and-trade emissions trading scheme, with a pilot phase during China’s 12
th

 Five Years Plan 

following by compulsory phases with the connection to other schemes elsewhere.  In this 

scheme, the existing trading agencies would be combined and CDM would be expanded to a 

real carbon trading market.  
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Under the cap-and-trade approach, how to set the national GHG emissions cap would be 

an unprecedented challenge for China.  All binding national and regional caps are carefully 

considered and measured by governments without exception, such as the caps in the 

Australian CPRS and the EU ETS.  Although China could only cover CO2 and limited 

enterprises in the scheme, setting an appropriate overall cap without hindering economic 

development would test the intelligence of state leaders and the efficiency of national 

emissions information system.  Next, how to allocate the emissions allowance to eligible 

enterprises would be another barrier.  Most of the cap-and-trade schemes would adopt the 

approach of gradually moving from free allocation at the initial period to auction in the more 

developed phase, except some latest schemes using full auction in the mature market.  

Considering its immature carbon market and imperfect monitoring system, China may freely 

allocate emission allowances during the 12
th

 Five Years Plan and then sell parts of the 

allowances at a fixed rate in the following phase.  Free allocation and fixed selling may 

gradually phase out, and full auction would be finally reached in the future. 

Another key issue would be the linkage to the international carbon market.  Nearly all of 

the cap-and-trade schemes in developed world are designed to be linked with the other 

markets since they all have binding emission reduction targets under the international 

agreement.  However, this feature would not fit for China because of the “common by 

differentiated responsibilities” for developed and developing countries affirmed by the 

UNFCCC and Kyoto Protocol.  Therefore, the Scheme C should be a domestic binding 

program and be measurable, reportable and verifiable only by the Chinese government.  

There would be an international consultation and analysis procedure for the scheme to link 

with the UNFCCC and the Kyoto Protocol, but should not violate the Chinese national 

sovereignty. 
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As a cap-and-trade emissions trading scheme, some important elements should be 

regulated such as the penalties for non-compliance enterprises, offset methods, banking and 

borrowing.  Local governors and enterprises leaders would be punished if annual target is not 

met and non-compliance companies would be announced to the public.  It is difficult to say 

whether this existing top-down structure of environmental regulation with Chinese 

characteristic would work well.  But non-compliance methods in developed countries would 

put heavy burden on Chinese enterprises since their major targets are providing more 

products for this rapidly developing country.  Project-based offset method seems to be the 

only way besides trading for enterprises to meet the cap.  Unlimited banking and borrowing 

should also be allowed in the scheme. 

 

4.3.2 Suggestions on the sustainable climate change policy in China 

In addition to show its intention to curb GHG emissions and increase energy efficiency 

by establishing a national carbon trading scheme, China should also further develop its 

national climate change policy.  First of all, the common truth that global warming is here 

and is very likely to be accelerated in the future should be accepted.  If the world goes in 

business as usual model and no action would be carried out, there will be a disastrous and 

irrevocable change, and the poorest countries and people will suffer the earliest and most.  

Chinese government should recognise that GHG concentrations need to be stabilized at 450 

ppm CO2-e or below and thus the temperature increase could be controlled under 2ºC.  The 

government may also recognise that a fair and effective global action to cut GHG emissions 

would be in China’s national interest. 

However, as one of the developing countries, the central task of China under the United 

Nations Millennium Development Goals is to eradicate poverty through development.  The 

amount of emission reduction in China should also be compatible with its continuing 
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economic growth and its people’s improved living standards.  On the other hand, more and 

more countries consider the emission rights as the rights for economic development.  Then, 

how to define and allocate the emission allowances worldwide would be the most crucial and 

controversial point in the international negotiation.  In a recent study, researchers brought 

forward that the cumulative emissions per capita should be recognised as the landmark to 

evaluate one country’s emissions contribution to global warming, because it is the best 

conception of the “common but differentiated responsibilities” according to fundamental 

standards of fairness and justice (Ding, 2009).  As a matter of course, China can logically and 

morally argue for more future emissions since its cumulative emissions per capita is 

relatively low. 

Moreover, China has already made lots of voluntary mitigation efforts during its 11
th

 

Five Years Plan, such as the development of emerging industries, the promotion of low-

carbon technology, and the reduction of energy intensity in Chinese economy.  Although the 

reduction of energy intensity is unlikely to mean an absolute reduction of energy 

consumption and GHG emissions, China’s ambitious target will affect carbon reductions.  

The intention of establishing a national carbon market also demonstrates China’s decision to 

take action on global climate change.  If finally achieved, the carbon market would help 

China dramatically reduce both energy intensity and carbon intensity and thus curb GHG 

emissions. 

International cooperation is crucial for the developing world to adapt and combat the 

climate change.  Fund and low-carbon technologies need to be transferred from the developed 

world to the developing countries including China for sustainable development.  Due to the 

difficulty in enforcing international rules against sovereign states, development of a global 

carbon market would require negotiation and consensus-building (Burniaux et al. 2008).  

China’s experiment on carbon market would provide useful experience for developing 



87 

countries to develop their own carbon trading market and carry out attempt to form a wider 

range of global carbon market. 

Other aspects of climate change also need attention from the Chinese Central 

Government, such as the adaption efforts, energy diversification and conservation, reduction 

of deforestation and land use change and so on so force.  Actually, China has already made 

great progress in such area.  Two examples would be very compelling: firstly China has 

encouraged large-scale renewable deployment in recent years and now has the largest 

renewable energy capacity worldwide; and secondly, China has banned the logging of natural 

forest in 1998 and has greatly increased its own forest cover. 

Finally, scientific research of climate change and development of low-carbon 

technologies should be further promoted in firms, universities and national research institutes 

in China.  Private and public venture capital can be attracted to invest in the research.  Public 

awareness of the impact of climate change should also be strengthened and people’s 

behaviour towards a low-carbon life style should be encouraged.   

 

4.4 Conclusion 

The intention of the introduction of a national carbon market is one of the key actions 

from Chinese government to deal with global climate change.  Not only the experience of 

emissions trading will be gained through the national carbon market, but also the great 

concern and real action will be demonstrated to the world, putting China on the morally high 

status during the international negotiation on climate change. 

Through comparative analysis of emissions trading schemes between China and other 

countries, the three schemes recommended in this chapter may provide helpful ideas for 

China to establish a national carbon market despite they all have advantages and 

disadvantages.  Both Scheme A and B are baseline-and-credit programs, focused on 
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different baselines.  Since China has already announced its objective to reduce 

carbon emissions intensity by 40% to 45% till 2020, Scheme A based on carbon intensity 

target plus the three-step phases would be more suitable and practicable in China.  However, 

the high transaction costs associated with the creation and trading of credits will hinder the 

efficiency of the baseline-and-credit approach in both Scheme A and B.  But these schemes 

would work well in China since it does not have the binding responsibility to reduce GHG 

emissions. 

On the contrary, a cap-and-trade approach in the Scheme C would largely reduce 

China’s carbon emissions if a stringent cap would be fixed.  But it is difficult to say how this 

westernised scheme will influence on China’s economy.  In any case, the formulation and 

implementation of climate change related laws and regulations, the strengthening of 

institutional innovation and mechanism construction, and the establishment of national GHG 

emissions information system would be the most urgent issues for China. 
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Chapter 5 

General Discussion, Conclusion and Recommendations for Future Work 

 

5.1 General discussion 

Global warming has been more and more irresistible and irrevocable.  It is crucial for 

human beings to make urgent and appropriate actions to mitigate the influence of climate 

change.  The development of low-carbon technology and the establishment of market 

mechanism would be two possible ways to reduce greenhouse gas (GHG) emissions.  

Market-based emissions trading scheme and carbon taxation would be two possible methods 

in the market solution towards climate change.  This paper focuses on the comparative 

analysis of emissions trading policies between China and other countries, and thus makes 

suggestions on how to introduce a national emissions trading scheme in China. 

Nearly all developed economy entities have existing or proposed emissions trading 

schemes such as the Australian Carbon Pollution Reduction Scheme (CPRS), the European 

Union Emissions Trading System, the New Zealand Emissions Trading Scheme (NZ ETS), 

the 2009 American Clean Energy and Security Act, the 2007 Canada Regulatory Framework 

for Air Emissions, and the Tokyo Carbon Trading Initiative.  Some developing countries also 

take a try on trading market such as the tradable permit system for total suspended 

particulates in Chile. 

Most of the schemes from the developed countries adopt the cap-and-trade approach, in 

which an aggregate cap on emissions is distributed in the form of allowance permits.  All the 

caps settled by national governments are associated with their GHG emissions reduction 

mission under the Kyoto Protocol.  On the contrary, most of the schemes from the developing 

countries and few developed countries’ schemes in the initial period adopt the baseline-and-
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credit approach, in which firms earn emission reduction credits for emissions below their 

baselines. 

Generally, most schemes are introduced step by step, in which phases and different parts 

of GHG emissions entities are gradually put into the scheme.  Initial phases are used to gather 

emissions information, undertake experiment on the efficiency of the carbon market, receive 

feedbacks from different sectors, and seek resolutions of emerging disadvantages.  Some 

sectors, such as agriculture and forestry, are exempted from the schemes or lately included, 

mainly because emissions from these sectors are scattered and difficult to estimate.  

Moreover, forestry is always utilised as the project-based offset method for liable participants 

to meet their caps. 

As for the allocation methods in the cap-and-trade approach, most schemes adopt the 

approach of gradually moving from free allocation in the initial period to auction in the more 

developed phase, while most of the recent schemes using full auction in the mature market.  

This approach ensures the scarcity of emission allowances and keeps the stability of trading 

price.  Since most schemes have a compliance period of one financial year, unlimited banking 

and short-term borrowing of permits are allowed to lower the overall scheme costs, which 

means that allowances can be saved for use in following years and future allowances can be 

used to meet obligation in the compliance years.  Various penalties for non-compliance 

entities are utilised in different schemes: proportionate administrative penalty, appropriate 

fine, make-good provision, civil penalty, and criminal provisions. 

Monitoring, reporting and verifying system are equally important in the implementation 

of the GHG reduction schemes.  A national or regional online registry system is always in 

place in advance of scheme start.  Some schemes also consult with industrial representatives 

and economic organisations about the regulations such as the threshold of liable entities and 

the level of assistance to heavily affected participants.  Few latest schemes such as the 
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Australian CPRS and the NZ ETS carry out modellings of the introduction of emissions 

trading schemes and adopt appropriate measures to mitigate the impact on industries and 

households.  Nearly all emissions trading schemes are roughly deficit-neutral in budget, 

because money gained by the government from auction is always spent on supporting 

strongly affected industries and households and establishing low-carbon technology fund. 

Since developed countries have responsibilities to reduce GHG emissions under the 

Kyoto Protocol, all schemes from the developed world are designed to be linked with other 

schemes and international carbon market.  Clean Development Mechanism and Joint 

Implementation are the frequently used gateways. 

As the largest contributor to GHG emissions and the largest developing economic entity, 

China has the responsibility to participate into the global mitigation and adaptation actions 

despite no binding target is set for China to reduce GHG emissions under the United Nations 

Framework Convention on Climate Change and the Kyoto Protocol.  Though emissions per 

capita and energy intensity per Gross Domestic Product have been really low in China, its 

GHG emissions have been increasing with the rapid development and large population 

especially during the industrialisation construction period.  Acknowledging that China will be 

significantly affected by global climate change, the Chinese government has attached great 

importance to this issue and already adopted a series of actions including the establishment of 

China’s National Coordination Committee on Climate Change, and setting stringent national 

objectives to reduce energy intensity by 20% during the 11
th

 Five Year Plan and to reduce 

carbon emissions intensity by 40% to 45% from 2005 level by 2020. 

In order to achieve those ambitious targets, a market-based instrument would be 

efficient for China while not harming the economy.  China has recently announced its 

intention to establish a national emissions trading market in the central governmental 

documentation.  Although playing an active role in international GHG emissions trading 
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market through the CDM, China has not developed a national regulatory framework or policy 

for carbon trading market, due to the lack of climate change related laws and regulations, 

poor historical GHG emissions data and information gathering system, and the shortage of 

experienced professionals.  Thus, successful experience from other countries in introducing 

the emissions trading scheme would be helpful. 

The baseline-and-credit approach would be a possible way no matter how the Chinese 

government set the carbon-intensity or energy-intensity as the standard, because it does not 

mean real reduction in GHG emissions.  This study provides three possible schemes for 

China.  In the Scheme A, national target to reduce carbon intensity by 40% to 45% by 2020 is 

used as the baseline, under which participants receive tradable credits if their actual carbon 

intensity is below their target.  A phase by phase timeframe is adopted to ensure all the 

participants to adapt the scheme gradually.  Experience and awards would be gained by 

enterprises and national information system would be improved during the voluntary period.  

More flexible compliance mechanisms may be introduced by the government during the 

extension phase since more companies would like join the scheme to get preparation and 

show their responsibilities on environmental protection.  During the binding phase, the top-

1000 energy-consuming enterprises that account for one third of national energy 

usage may be included as compulsory participants with government-settled annual 

reduction rate. 

In Scheme B, five years’ national energy-intensity reduction rate is settled as the 

overall target.  A pilot phase is also needed since China has poor infrastructure of carbon 

trading scheme.  Because of the big differences between eastern and western parts of 
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China, several regional carbon trading markets during the pilot program may be 

established and that would benefit all sources.  Then, a unified national carbon 

market would be established in the mandatory phase based on the information 

acquired from the pilot phase.  The other elements in the Scheme B are similar to 

the Scheme A since both of them apply a baseline-and-credit approach.  The advantage 

of the Scheme B is that China has already gained experience in reducing its energy 

intensity at a certain rate during its 11th Five Year Plan. 

The Scheme C utilises a cap-and-trade approach, in which how to set the national cap 

would be a challenge since China does not have the mandate responsibility to reduce GHG 

emissions under the current international agreements.  Just like the allocation methods in 

other schemes, China may adopt the way of gradually moving from free allocation in the 

initial period to auction in the more developed phase.  The linkage to the international carbon 

market is another key issue and needs to be fully considered in the Scheme C, because it 

involves the violation of national sovereignty.  A domestic binding program and national 

measurement, reporting and verifying system together with international consultation and 

analysis procedure may be the best way for the scheme to link with the UNFCCC and the 

Kyoto Protocol. 

Besides the intention to curb GHG emissions and increase energy efficiency by 

establishing a national carbon trading scheme, other national climate change policies should 

also be improved by the Chinese government,  for example, the argument for more future 

emissions, the active participation in global climate change action, the improvement of public 
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awareness of the climate change impact, the strengthening of scientific research on climate 

change and the development of low-carbon technologies. 

 

5.2 Conclusions 

The major conclusions of this study are as followings: 

1) Global climate change will bring disastrous and irrevocable consequences to the 

human beings.  Mitigation and adaptation are two possible ways to avoid such consequences.  

In order to mitigate the GHG emissions, market-based approaches are equivalently efficient 

to the development of low-carbon technologies.  Besides the introduction of taxation, the 

establishment of an emissions trading scheme can also efficiently reduce the GHG emissions. 

2) Emissions trading schemes have been already established or intended to be 

established in most of the developed countries and some of the developing countries.  All the 

schemes have been playing a very important role in every country’s national climate change 

policies particularly in the reduction of GHG emissions.  The successful experience from the 

existing schemes and the good intentions in proposed ones are worthwhile to learn for each 

other. 

3) All emissions trading schemes are incorporated with the following categories: 

industry coverage, GHG coverage, timing, point of obligation, emissions cap, permit 

allocation, compliance period, penalty, offset method, banking and borrowing, international 

linkage, market ownership and governance. 

4) The establishment of emissions trading schemes is a world trend.  Developed 

countries would like to take the cap-and-trade approach, opening to international carbon 

market and setting caps in accordance with the Kyoto Protocol, while the developing 

countries prefer the domestic baseline-and-credit approach.  Most schemes are introduced 

step by step.  For liable sectors, agriculture and forestry are always exempted from the 
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schemes or lately included.  Most cap-and-trade schemes adopt the approach of gradually 

moving from free allocation to auction.  Nearly all schemes are roughly deficit-neutral in 

budget and have a compliance period of one financial year.  Banking and short-term 

borrowing of permits are allowed and various penalties for non-compliance entities are 

utilised.  An online registry system is always in place in advance of scheme start.  Some 

schemes consult with industrial representatives and economic organisations about the 

regulations.  Few latest schemes carry out modellings of the introduction of schemes and 

adopt appropriate measures to mitigate the impact to industries and households.  Significant 

over allocation, windfall profits to electricity sectors and price volatility should be prevented 

in the initial period and a safeguard mechanism (a price cap or a floor price) should be 

established. 

5) As the largest contributor to GHG emissions and the largest developing economic 

entity, China has the responsibility to participate into the global mitigation and adaptation 

actions.  The establishment of a national carbon market will be an efficient approach for 

China to curb GHG emissions and reduce energy intensity.  Experience from other schemes 

will be beneficial for China. 

6) The baseline-and-credit approach would be a possible way for China to set national 

emissions trading scheme, no matter how carbon intensity or energy intensity is settled as the 

baseline.  Adopting a phase by phase timeframe and forming several regional carbon 

trading markets during the pilot program may be beneficial to all sources.  If the cap-

and-trade approach is utilised, China may adopt the way of gradually moving from free 

allocation to auction, but how to set the national cap and link with international carbon 

market would be big challenges. 
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7) Persistent political support from the government is crucial for China to establish an 

emissions trading scheme.  No matter what kind of emissions trading approaches China will 

adopt, the formulation and implementation of climate change related laws and regulations, 

the strengthening of institutional innovation and mechanism construction, and the 

establishment of national GHG emissions information system would be the most urgent 

issues in China. 

 

5.3 Recommendations for future work 

This body of comparative study has improved the understanding of how to introduce an 

emissions trading scheme in China.  By absorbing successful experience and advantages from 

the other emissions trading schemes, China could establish a national carbon market 

according to its own economic development and pollution status.  However, further studies 

are required to substantiate the conclusions: 

1) Various economic and financial modelling need to be taken by relevant governmental 

agencies or research entities to further testify the influence on China’s economy by 

introducing an emissions trading scheme. 

2) The existing laws and regulations related to climate change in China need to be 

analysed in order to constitute the regulation of carbon market.  The consultation with various 

industries and organisations is also to be carried out to improve the efficiency of the carbon 

market. 

3) More detailed historical data of GHG emissions from China should be analysed in 

order to set an overall reduction target for carbon intensity or energy intensity or GHG 

emissions.  Annual GHG emissions data in recent years from major participants should also 

be analysed to set individual target for different sectors. 
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4) Calculation methodologies and monitoring methods in different categories of GHG 

emissions need to be carried out and improved. 
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