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Straight to the source with CLSA
When industry innovations change as quickly as they are created, your ability to
respond could mean the difference between success and failure. In this volatile
environment, why rely entirely on broker research when you can tap into
unfiltered, unbiased primary research?
CLSA U is a value-added executive education programme created to allow
you to gain firsthand information and draw your own conclusions and
make better informed investment decisions.
CLSA U offers tailored courses on a broad range of macro themes with a special
focus on technology and telecoms. The format ensures you learn as we do and
obtain firsthand information about prospects and trends in industries and sectors
that underline the companies in your portfolio.
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fastest moving industries - experts, engineers and scientists who design,
implement and shape the new technologies today, which impact the
market tomorrow.
CLSA U is not a one-off event. It is an ongoing education programme restricted to
CLSA’s top clients. The syllabus will constantly evolve to meet your needs and
help you debunk the latest technologies, investment styles and industry trends
that affect the markets and sectors you invest in.
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The emissions game
An opportunity to save
costs - or even profit

Going green is hot. But when efforts to mitigate climate change are spread to
the investment community and offer opportunities to save costs - or even
profit - they add fuel to the fire. Emissions trading sets an overall pollution
target for a group of participants (eg, countries, cities, individual projects)
and assign each of them tradable pollution rights. Participants could buy
credits for additional emissions in markets, or bank/sell what is in excess.

A long game to play

The mechanism promotes a general pollution reduction while creating a
financial incentive for countries to get involved. Following series of CLSA
research reports on climate change, growing environmental deterioration,
energy-efficiency and technological innovation, this report looks at the basics
of emissions trading and how it has evolved in different regions. This is going
to be a long game to play – the commitment period of the Kyoto Protocol only
starts next year, but post-Kyoto solutions for after 2012 are being seriously
sought after.

There have been trials
of emissions trading
schemes in China

As the report zooms in, we show that China is far from oblivious to its
environmental problems. While it is clear that the country will become the
largest producer of greenhouse gases by 2009-10, exceeding the US, the
science in saving the environment has not gone unnoticed by Beijing. There
have been trials of SO2-trading schemes - derived from the US’ Acid Rain
Program - and China is actively looking at emissions mechanisms to help
improve its air quality. Hong Kong authorities have also announced the launch
of a pilot emissions trading scheme with nearby Guangdong province that
covers power plants and the Pearl River Delta.

The consequences of
inaction are significant

According to The Stern review on the economics of climate change,
environmental damages brought about by greenhouse gases could shrink the
global economy by 20%, but taking action now would only cost 1% of global
GDP. While the science is complex, the outcomes are easy to observe. The
effect of current carbon and methane emissions have raised global
temperatures by half a degree centigrade; if no action is taken, there is a
70% chance of global temperatures rising between one to two degrees
centigrade in the next 50 years.

Carbon market size to rise
400% if adopted by all
top-20 emitting countries

Apart from a clearer sky, emissions trading mechanisms imply significant
earnings opportunity. Readers should note the likely size of emissions trading
markets - the current carbon market has an estimated size of over US$10
billion. Should all the top-20 emitting countries establish carbon markets
covering all fossil fuels, this number could rise 400%. This large and growing
market represents also new business opportunities for various sectors.
Whether it is a developed state or a developing country, all markets hold a
card in the emissions game and, no matter who wins the trading game, the
outcome - reduced pollution - will benefit everyone.

Simon Powell
Head of Power Research
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Executive summary

Blue-sky bounties
Playing the greenhouse-gas card
Trading air pollution? You
have got to be kidding!

The idea of using marketable - that is, tradable - rights as a way to control
pollution has a long intellectual history associated with property rights, but
the basic ideas of current systems were first introduced in the 1960s. The
first emissions trading programmes were then implemented in the 1970s, and
confirmed legally in the US in the Clear Air Act Amendments in 1977. Since
then, several other emissions trading schemes have been put in place in the
US, the most famous being the Acid Rain Program. This was included in the
1990 legislation, and the requirements began in 1995. Its success spurred
the negotiators of the Kyoto Protocol to include emissions trading as a costeffective means of reducing greenhouse gas (GHG) emissions - the major one
being carbon dioxide (CO2). The EU Emissions Trading Scheme (EU ETS) for
carbon went into operation on 1 January 2005.

Everybody is going
to be doing it soon

Many countries are now considering emissions trading. Mainland China has for
the past decade experimented with numerous small, localised, pilot projects
to control sulphur dioxide (SO2), and Hong Kong and Guangdong are about to
announce a scheme for power plants in Hong Kong and the Pearl River Delta
to reduce SOx, nitrogen oxides (NOx) and particulate matter (also referred to
as respirable suspended particulate matter, or RSP) in an effort to manage
regional air quality, which has deteriorated significantly in recent years. Both
Hong Kong and Shanghai have given early indications in 2006 that they are
interested in setting up environmental exchanges that could trade carbon and
other air pollutants.

Increasing risk of serious,
irreversible impact
from climate change

Contribution to CO2 emissions (2003)

Japan
5%

Korea
Australia
India 2%
2%
5%

China
15%

Rest of world
47%

US
24%

Contribution to CO2 emissions (2050)
Korea
1%
Japan
2%

Australia
1%

India
9%

Rest of world
45%

China
27%

US
15%

Source: UN, CLSA Asia-Pacific Markets

Emissions trading is an
important mechanism to
deal with climate change

CO2 a major problem

Emissions trading will become more widespread as countries come to grips
with dealing with the challenge of environmental deterioration as a result of
rising levels of GHG. GHG emissions differ from other air pollutants because
they have a global impact - regardless of where they are generated; this
results in global warming, leading to climate changes. Other pollutants tend
to have more localised or regional influence. It is becoming obvious that
climate is a global public good, and dealing with it will require determined
local, regional, as well as global efforts.
The current level of GHG in the atmosphere is equivalent to 430 parts per
million (ppm) CO2. Even if the level did not increase further, the stock of GHG
would reach 550ppm CO2 equivalent by 2050. With projected increases, the
level could reach 550ppm by 2035 with considerable global impact. The Stern
review on the economics of climate change (2006) examined the feasibility
and costs of stabilising GHG concentration. Keeping it at 500-550ppm is
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achievable but would require global emissions to peak in the next 10-20 years,
and then fall at a rate of at least 1-3% per year at a cost of around 1% of
GDP per year by 2050. The cost of not acting would be far greater.
Carbon price can be set
through a tax or trading

To control GHG emissions worldwide, it will be necessary to put a “price” on
carbon - explicitly through a carbon tax or emissions trading - so that people
can see the full cost of their actions. This would then lead individuals and
businesses to switch away from high-carbon goods and services to lowcarbon alternatives. Economic efficiency points to the advantages of a
common global carbon price - emissions reductions would then occur
wherever they are the cheapest.

Carbon will be
a new currency

The development of carbon-trading markets presents an important
opportunity to the financial sector. According to the World Bank, trading on
global carbon markets is now worth more than US$10 billion annually, with
the EU ETS accounting for more than US$8 billion. Expansions of the EU
scheme to new sectors, and the likely establishment of trading mechanisms
elsewhere, will lead to substantial carbon-market growth. The Stern review
shows that if developed countries all had carbon markets, covering all fossil
fuels, the overall market size would grow 200%; and if markets were
established in all the top-20 emitting countries, it would grow 400%. This
large and growing market needs intermediaries, which represents
opportunities for many business and professional sectors - especially for
financial centres, such as London and Hong Kong.
This report has five sections: Section 1 deals with emissions trading; Section
2 with the Kyoto Protocol; Section 3 with the case of China and Hong Kong;
Section 4 pulls together some long-term policy issues; and finally, Section 5
talk about how companies and individuals could be carbon-responsible.
Global carbon market

Source: CLSA Asia-Pacific Markets
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Introduction to emissions trading
Defining emissions trading
A market mechanism to
reduce air emissions in
most cost-effective way

The basic idea behind emissions trading is to allow participants in a market to
determine the most cost-effective and economically efficient manner to
achieve a required level of emissions reduction. Since individual polluters
have different marginal costs of pollution control, trading provides an
opportunity to collectively find the least expensive way to accomplish
government environmental goals.
When used effectively, emissions trading offers the advantages below:
!

It allows emitters flexibility in choosing how to address their pollutionreduction obligations;

!

It encourages the use of the most economically efficient pollutionreduction measures and hence allowing emitters to save money, placing
the minimal burden possible on the economy as a whole; and

!

It promotes innovation in finding less-expensive ways to reduce pollution.

Since emissions trading emerged in the late 1970s as a market-based
mechanism for environmental protection, it has been endorsed as a costeffective tool by the Organisation for Economic Cooperation and Development
(OECD), United Nations (UN), World Bank, US Environmental Protection
Agency (USEPA) and many others.

The ways emissions trading work
The 101 of
emissions trading

All emissions trading schemes share a number of characteristics. A regulating
body, usually a government, decides on a target for the maximum amount of
pollution allowed for a group of emitters over a given period of time. This
amount should be based upon the environmental goal - and is typically below
what is found in a “business-as-usual” (BAU) situation. Some form of tradable
pollution right is created equivalent to a set amount of emissions, and a
regulatory enforcement scheme must ensure that polluters hold the
necessary property rights for the amount of emissions that they emit.
Polluters will then face a choice: they can reduce their own emissions to
exactly meet the new target, control beyond the amount required and sell
that additional reduction, or go to the market to buy permits to cover all of
their emissions. Some emitters will face higher reduction costs than others,
which creates a market opportunity. Emitters with low reduction costs will be
willing to reduce their emissions more, so that they can sell their credits at a
profit to emitters with higher reduction costs. Emitters with higher reduction
costs will want to buy these credits, as long as the cost is less than the cost
of reducing their own emissions.

Is it a replacement for emissions reduction by regulation?
It works side-by-side
with direct regulation

In an ideal world, economic theories could be routinely applied to any
problem; but in the real world, emissions trading works side-by-side with
direct regulation. It helps make the regulatory scheme more cost-effective
and efficient and hence optimises benefits to the environment.
Emissions trading may be thought of as a reform measure within
environmental regulations that brought together the best strengths of science,
engineering and economics to create new ways of dealing more effectively
with pollution.

January 2007
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From “command-andcontrol” to . . .

Historically, governments set environmental goals in the form of
environmental-quality standards, designed to protect society from excessive
pollutant levels. The goals are typically set by analysing scientific knowledge
about public health impacts, loss of visibility, damage to ecosystems, etc. The
government then chose a level that offers a margin of safety. These
environmental goals are accomplished by instituting prohibitions and/or
technical-oriented requirements (such as setting emissions standards, design
standards, etc), which would help achieve and maintain the desired pollutant
levels. This traditional approach is often referred to as the “command-andcontrol” regulatory approach.
Figure 1

Command and control

Engineering “command-and-control” regulation
Goals

Environmental quality standards

physical
modeling

Regulatory
means

A. Prohibitions

B. Technology-based standards
X

Emission standards
Performance standards
X

Input/fuel standards

X

Design standards

X

Source: R Raufer

. . . market mechanisms
in the forms of
tax or trading

Beginning in the 1960s, economists proffered an alternative approach. In
their ideal system, instead of setting environmental quality standards,
governments would set environmental goals at the point where marginal
costs equal marginal benefits (MC = MB). Theoretically, it would be possible
to incorporate concerns about public health, visibility, ecosystems damage,
etc, into the equation.
In order to get to that point where MC = MB, economists offered two
approaches: One based on prices, and the other on quantities (ie, quotas).

Externalities of climate change
GHG is a global
externality

Climate change poses much more complicated externalities than other forms of
pollution, such as smog. Key features of the GHG externality are:

!

It is a global externality, as the damage is the same regardless of where the
GHGs are emitted, but the impacts are likely to fall very unevenly around the
world;

!

Their impact is not immediately tangible, but is likely to be felt in the future;

!

There is uncertainty about the scale and timing of the impacts and when
irreversible damage from emission concentrations will occur; and

!

The effects could occur on a massive scale.
The Stern review on the economics of climate change (2006)
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Price-based mechanism:
An environmental tax,
or Pigouvian tax

The price-based mechanism is an environmental tax, also called the Pigouvian
tax because it was first developed by Arthur Cecil Pigou (1877-1959), who
succeeded Alfred Marshall as professor of political economy at King’s College,
Cambridge. Pigou devised the idea of the environmental tax in The economics
of welfare in 1920, where he proposed levying a tax to correct the negative
“externalities” of a market activity, so to discourage producers of pollution.
The authorities would collect revenue from the tax and this revenue could be
used to counteract the negative effects of the pollution. In the case of climate
change, a Pigouvian solution would be to introduce a tax so that GHG
emitters pay the cost of their emissions.

Quantity-based
mechanisms allocate
property rights among
pollution emitters

The quantity-based mechanism relies upon the work of Nobel Laureate
Ronald H Coase, whose The problem of social cost in 1960 helped develop the
idea of allocating property rights among pollution emitters (ie, those who
cause the externalities) and those affected by them. John H Dales of the
University of Toronto suggested in 1968, in his Pollution, Property and Prices,
a quantity-based trading mechanism. The US Environmental Protection
Agency (USEPA) introduced emissions trading mechanisms in the US in mid1970s and the approach was legally confirmed in the 1977 Clean Air Act
amendments. Emissions trading was politically more attractive to the US than
the Pigouvian solution of a new tax. The country’s best known emissions
trading scheme is the Acid Rain Program.
Figure 2

Regulatory approach

Economic regulatory approach

Goals
Goals

Marginal Costs (MC) =
Marginal
Benefits
(MB)
Marginal costs (MC)
= marginal
benefits (MB)
$/ton

MB

MC

⊗
% reduction

Regulatory
Regulatory
Means
means

Pollution
Taxes
Pollution
taxes
(Price-based)
(price-based)

Pollution Markets
Pollution
markets
(Quantity-based)
(quantity-based)

Pigouvian
taxation
Pigouvian
taxation

Emissions Trading
Emissions
trading

P
Q
Source: R Raufer

Combining knowledge of
science, engineering
and economics

January 2007

The idea of using environmental markets has become internationally
acceptable although there is still a general lack of understanding on how such
markets operate; and that the markets are artificially constructed, since the
“demand” arises from government coercion. Today, science and engineering
reveal the danger of environmental degradation and provide the foundations
for preventive technologies. Economics offers a framework that helps policymakers decide how much action to take, and with what policy instruments.
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The initial disdain from Europe that there was something inherently unethical
about buying and selling pollution has dissipated; Europe has aggressively
adopted an emissions trading approach for carbon. Efforts are channelled into
the design and implementation of environmental-market schemes so to bring
together government policy, economic efficiency, environmental issues and
lowering costs of pollution control.
All approaches may be
used at the same time

Countries and regions can adopt all types of approaches - “command-andcontrol”, as well as price-based and quantity-based economic regulatory
mechanisms - to achieve environmental goals. Figure 3 shows how the UK,
for example, has adopted multifaceted approaches.
Figure 3

Multifaceted approaches

UK’s approaches to emission control
Instrument

Sectors

EU ETS

Power and
large energyintensive
industry

UK ETS

Climate Change
Levy (CCL)

Voluntary
(31 direct
participants)
Non-domestic
sector
(industry,
commerce and
public)

Climate Change
Agreements
(CCAs)

Energyintensive
industry

Renewables
Obligation (RO)

Electricity
suppliers

Currently
applies to
CO2 emissions

Emissions of GHG, including CO2

Timescale
Phase I (2005-07)
Phase II (2008-12)
Subsequent phases
to be determined
2002-06

Charge levied on energy supplies
2001 onwards
made to business consumers of
energy commodities. Does not
apply to upstream or wholesale
supplies or to oil products. There
are extensive rebates and
exemptions.
Energy-intensive consumers
2002-11
commit to reducing emissions. If
they meet their targets, they
qualify for an 80% reduction in the
CCL rate. The process surrounding
these agreements is closely
monitored - usually involves trade
and sector bodies.
All electricity suppliers to source a 2002-27
growing percentage each year
(3% in 2002/03, to 15.4% by
2015/16) of total licenses supply
from 2010. Electricity from
renewable sources is exempt from
the CCL.

Source: G8+5 Climate Change Dialogue, based on work by Deloitte & Touche LLP

Types of emissions trading schemes
Two types of emissions
trading systems:
“baseline-and-credit” . . .

Baseline and credit
In baseline-and-credit schemes, the regulator defines a specific set of
acceptable conditions (the norm) for an emission source. This is defined as
the baseline. Depending upon preset rules, improvements to this situation
may qualify for “credits”. These credits may then be used by the emission
source for various purposes (eg, to offset new emissions, to reduce the
control requirement on other units, or be sold to others for similar purposes).
The rules for specifying baselines can become quite complex, particularly in
situations like the Kyoto Protocol, which offers emission credits - certified
emission reduction (CERs) or emission-reduction unit (ERUs) - for
counterfactual improvement in emissions (see Section 2). The reduction in
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CO2 associated with a windmill, for example, may come from a coal-fired
power plant that was never built. The baseline has to define such a situation
in a manner that assures the regulator that the credits are real.
Figure 4

Credit-trading
from baseline

The engineer’s approach
Actual emissions
Emission credits

Baseline emissions

Year
Project start

Project end

Source: Adapted from OECD, 1997

Credits may differ in form

Similarly, the credits themselves may differ in form. In the US, emissionreduction credits (ERCs) are permanent, but individual states have also
explored one-time, short-term reductions called discrete emissions reductions
(DERs). Not surprisingly, the regulatory rules for the use of DERs differ from
those for ERCs. Thus, the establishment of baseline-and-credit systems can
require large governmental oversight, and transactions costs could be high.
They do, however, provide incentives for emissions sources to go beyond the
norm in terms of emissions control, and also provide flexibility and
alternatives in situations where marginal costs of control might be very high.
Figure 5

Science plus economics

US emissions trading in 1970s

Goals

Environmental quality standards

Regulatory
means

1. Prohibitions
2. Technology-based standards
X

Emission standards
Performance standards

Emissions
Trading
Program

X

Input/fuel standards
Design standards

Brokerage
opportunities

X

X

Emission reduction
credits (ERCs)

Source: R Raufer
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US credit-trading programmes
Introduced in 1976 when
the “offset” policy
was established

An emission-credit-trading programme was introduced in the US in 1976,
when the USEPA established its “offset” policy. This approach assured that
growth could continue in areas that are not meeting the air-quality goals set
in the National Ambient Air Quality Standards (NAAQS). This is because any
new pollution introduced by (stringently controlled) new sources would also
have to be offset by compensating emissions reductions in the area. These
reductions could come from over-control at nearby existing sources (ie,
reducing emissions to levels more stringent than their command/control
requirements) or by shutting them down.

The Clean Air Act was
amended in 1977

The USEPA adopted the offset policy in 1976, and it became part of the law
when the US Congress amended the Clean Air Act in 1977. While offsets
introduced the market mechanism for pollution sources, it was only designed
for new emission sources - yet most of the burden of pollution control was
borne by existing sources. Faced with rigorous command/control
requirements, these existing sources were not normally allowed much latitude
in what they were required to do. Economists suggested that instead of
requiring these stack-by-stack reductions, individual sources should be
allowed to invest in controls where it was most efficient to do so. Individual
plants could do this by pretending there was an invisible bubble over their
plants. As long as the amount of pollution coming out of the bubble was the
same as what the government allowed (actually, it had to be less), then the
managers running the plants could figure out where to get the reductions.
Less pollution would be emitted, for lower control costs. This market-based
reform, known as the USEPA's “bubble policy”, was adopted in 1979.

US Emissions Trading
Program: Offsets,
banking, bubble, netting

Other regulatory changes were made at the same time, including a simplifiedpermit strategy for replacing old equipments with new ones (based on trading
emissions) - known as “netting”, because the net increase in emissions had to
be kept below certain levels. It later became the most frequently used
transaction in USEPA's regulatory reforms. Emission banks were also
established, in order to allow firms to store their emissions reductions over
time - although the amount of reductions was also typically discounted over
time. Collectively, these offset, banking, bubble and netting mechanisms
became known as the USEPA’s Emissions Trading Program (ETP).

A credit-trading scheme
with emission-reduction
credit as the unit

The ETP was a credit-trading scheme, and its currency was the emissionreduction credit (ERC). To be valid, any pollution reduction, which sought to
qualify as an ERC, had to meet several criteria as below:
a)

Quantifiable;

b)

Legally enforceable;

c)

Permanent; and, perhaps most importantly,

d)

Surplus with respect to the command/control plan, which assured compliance
with the ambient standards.

Thus, the baseline of the credit-trading scheme was the emission source’s
command/control requirements. Every ERC had to be approved by the state’s
environmental agency. It was the ERC which would be stored in an emission
bank, or traded in an offset, bubble or netting transaction. The ETP was a
successful environmental regulatory programme, and 14 years of experience
with credit trading laid the groundwork for the pioneering acid rain allowancetrading programme in the 1990s.

12
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. . . and “cap-and-trade”,
eg, US Acid Rain Program
and EU’s carbon trading

Cap and trade
In this approach, the regulator sets an overall emission limit (a “cap”), which
is the total (quantity) amount of a pollutant that the participants in the
scheme are allowed to emit in a given period of time (eg, a year). In the US
Acid Rain Program, for example, emission allowances let a polluter emit one
tonne of sulphur dioxide (SO2) in a specific year. The allowances were
distributed free-of-charge to market participants - although participants
typically received fewer free allowances than the amount they previously
emitted (since the programme ultimately resulted in a 50% reduction in
emissions). It should also be noted that the legislation specifically stated that
allowances did not constitute a formal property right for market participants.
If the government subsequently decided to reduce the level of allowances, it
could do so without having to compensate the participants, or be subject to
“takings” lawsuits for usurping private property. The regulator sets specified
procedures to monitor the actual emissions of the participants. Participants
polluting beyond the allowances they hold need to buy them from others who
have spare allowances. Thus, those who emit more pollution will require more
allowances, while those who have reduced emissions will be rewarded by
having allowances available to sell.
Figure 6

Allowable budget trade

Trade in allowable budget

Emission allowances

Emissions cap

Year
Source: Adapted from OECD, 1997
Figure 7

Innovative concept

The US Acid Rain Program (1990)

Credit
trading
CREDIT TRADING
Goals
Goals
Regulatory
Regulatory
Means
means

Cap
trade
CAPand
& TRADE

Localized

+

Localised
SO Levels
SO22 levels

Total SO2
Total
LoadingSO2

loading

Pollution
Pollution
Markets
markets
(Q-based)
(Q-based)

Prohibitions
1.1.Prohibitions
Technology-based
2.2.
Technology-based
Standards
standards

Q
Nation-wide
Nationwide
market
Market
(allowance
(Allowance
tracking
Tracking
System)
system)

Emission standards
Stds.
Emission
Performance
standards
Performance Stds.

Emissions
Emissions
Trading
trading
Program
program

Input/fuel
standards
Product Stds.
Design
Design standards
Stds.

Brokerage
Brokerage
Opportunities
opportunities

ERCs
ERCs

Emission
allowances
Allowances

Source: R Raufer
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The US Acid Rain Program
A 10-year study on the
causes and effects
of acid rain

In 1980, rising concern about extensive environmental and public-health
impacts of acid rain prompted the US Congress to commission a 10-year
study on its causes and effects. With the Clean Air Act Amendments in 1990,
the Acid Rain Program (ARP) was set up to achieve major reductions in
sulphur dioxide (SO2) and nitrogen oxides (NOx) - the major components of
acid rain - from power plants, while establishing a new approach to
environmental protection through the use of market incentives.
The centrepiece of the ARP is a cap-and-trade system for SO2. The NOx
reduction programme for acid rain initially took a traditional command-andcontrol approach; later, a cap-and-trade NOx programme was developed in
the US northeast in 1999, primarily for ozone-control purposes. It met with
good success. However, this section focuses on the SO2 reduction.
The ARP set a goal of reducing annual SO2 emissions by 10 million tonnes
below 1980 levels. To achieve this, the amended law required a two-phase
tightening of the restrictions placed on fossil fuel-fired power plants. Each
phase is designed to achieve reduction of about five million tonnes.
Figure 8

Trading made simple

The concept

Before the programme
20,000

Unit 1

20,000

Unit 2

With no reductions required, unit 1 and unit 2 each emits 20,000
tonnes a year.
The “cap”
10,000

Unit 1

10,000

Unit 2

The cap requires a 50% emission cut - from 20,000 to 1,000 tonnes.
Emissions trading under the cap
5,000

15,000

(Surplus)

Unit 1

Unit 2

If unit 1 can reduce 15,000 tonnes and unit 2 can only reduce 5,000,
unit 1 can bank its excess allowances or sell them to unit 2, whereas
unit 2 must acquire allowances from unit 1 or other sources.
Source: USEPA

14

www.clsau.com

January 2007

Section 1: Introduction to emissions trading

Blue Books

Phase I began in 1995 and affected 263 units at 110 mostly coal-burning
electric-utility plants, located in 21 eastern and midwestern states. An
additional 182 units joined the phase as substitution or compensating units,
bringing the total of Phase I-affected units to 445. Emission data indicate that
1995 SO2 emissions at these units nationwide were reduced by almost 40%
below their required level.
Phase I reduced emissions by about 6.5 million tonnes from 1980 levels, and
acid rain and fine-particle pollution by up to 25%. The power industry
achieved 100% compliance at costs that were 50% lower than those which
originally predicted. The results are considered a great success and validated
emissions trading as a standard regulatory tool for environmental protection.
Phase II cap represented
50% cut from
1980 SO2 levels

Phase II began in 2000. It tightened the annual emission limits imposed on
the larger, higher-emitting plants and also set restrictions on smaller, cleaner
plants fired by coal, oil and gas, encompassing over 2,000 units in all. The
programme affects existing utility units serving generators with an output
capacity of greater than 25 megawatts and all new utility units. During Phase
II (the current phase), the Clean Air Act set a permanent cap of 8.95 million
tonnes for total annual allowance allocations to utilities. This cap restricts
emissions and ensures that environmental benefits will be achieved and
maintained. The cap of 8.95 million represents approximately 50% reduction
from the 1980 SO2 levels, reaping a public-health benefit equivalent to more
than US$50 billion.
In the words of the USEPA, the ARP represents ‘a dramatic departure from
traditional command-and-control regulatory methods, which establish specific,
inflexible emission limitations with which all affected sources must comply.
Instead, the ARP introduces an allowance-trading system that harnesses the
incentives of the free market to reduce pollution.’

Allowances based on
historic fuel consumption
and emission rate

Under this system, affected utility units are allocated allowances based on
their historic fuel consumption and a specific emission rate. Each allowance
permits a unit to emit one tonne of SO2 during or after a specified year. For
each tonne of SO2 emitted in a given period of time, one allowance is retired,
that is, it can no longer be used.
Allowances may be bought, sold (ie, traded) or banked. Anyone (not only
power plants) may acquire allowances and participate in the trading system.
However, regardless of the number of allowances a plant holds, it may not
emit at levels that would violate federal or state limits set under the Clean Air
Act to protect public health.

Annual spot allowance
auction and seven-year
advance auction

The USEPA holds a spot allowance auction annually for a small portion of the
annual allowances allocated each year, as well as a seven-year advance
auction. Thus, the advance allotments sold in 2006 are not usable till 2013.
The auctions help ensure that new units have a public source of allowances
beyond those allocated initially to existing units. Moreover, in the early stages
of the regulatory program, the auctions helped provide price information to
the allowance market. Information about the ARP can be found at
http://www.epa.gov/airmarkets/arp/
(Continues overleaf)
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How the ARP works
1. Set an SO2 limit.
The ARP sets a nationwide cap on SO2 emissions
from power plants.
2. Create emission allowances to reinforce the cap.
Each allowance authorises one tonne of SO2
emission. Limiting the number of available
allowances ensures the integrity of the cap.

Blue Books

been achieved by switching to low-sulphur coal.
The scale of the possible fuel switch was not
known until emissions trading provided an
incentive to experiment with such shifts. Equally
interesting was the fact that emissions trading
also reduced the cost of scrubbers - first, because
they had to compete with lower-sulphur coal, but
also because trading allowed for redesign. Up
until the first year of the ARP in1995, scrubber
designs included substantial redundancy to
ensure that the scrubbers could achieve the
minimum 90% removal efficiency specified by
regulation. Trading participants in the scheme
could use emission allowances to provide this
redundancy instead. The capital cost of a
scrubber dropped from US$249 per kilowatt in
1995 to US$100 per kilowatt in 2000.

3. Enable plants to have many options to reduce
emissions.
Power plants may choose from many alternatives
that best meet their needs to reduce emissions.
These include installing pollution-control equipment,
switching from high-sulphur coal to low-sulphur coal,
blending fuels, using natural gas, generating power
using renewable resources, employing energyefficiency measures, buying access allowances from
other plants or using a combination of these and 4. Allowing banking, it encouraged early
other options.
emissions reductions.
4. Ensure good monitoring and compliance.
Each plant has to install a special, USEPA-approved
monitoring system for continuous SO2 emission that
can account for every tonne of emission. Plants
have to report their hourly emission data to the
USEPA on a quarterly basis. Those plants that do
not have enough allowances to cover their
5.
emissions are automatically fined.

USEPA explains why ARP worked well
1. The SO2 cap provided environmental certainty.

By allowing plants to save unused allowances for
future
use,
banking
created
a
tangible,
quantifiable economic incentive to reduce
emissions beyond allowable limits. Earlier
reductions resulted in earlier environmental and
public-health benefits.
Accurate monitoring helped to improve
accountability.

Accurate monitoring of emissions and timely
reporting is critical. Participating plants must fully
account for each tonne of emission according to a
stringent protocol. The resulting compliance
information is unprecedented regarding its
accuracy and comprehensiveness. All data is
publicly available on the internet, providing
complete transparency.

Even in the case of high growth in demand for
power and the expansion of utilities’ generating
capacities, the cap served to limit total emissions.
In traditional command-and-control regulation of
power plants, there would have been control on a
per-plant basis, but no way to ensure aggregate
emissions would not rise as new capacities came
6. Flexibility to impose stricter limit to address
on line.
specific local problems.

2. The ARP created a strong economic incentive.

A limit on allowances creates scarcity. Scarcity
ensures value of the allowances and the value in
them provides incentive to reduce emissions.

State and local authorities had the flexibility to
impose stricter limits on emitters within their
jurisdiction in order to address specific local airquality problems. These limits had to be met
irrespective of a plant’s accumulated allowances.

3. By lowering costs, the scheme resulted in higher
reductions.

Regulators could set higher reduction goals than
they would under a command-and-control
scheme because the cap-and-trade mechanism
allows power plants to use a large number of
alternatives to reduce emissions. The initial
estimates of the cost of compliance were based
on the installation of scrubbers (devises that
clean flue gases) as the lowest cost-control option.
However, in practice, most of the reduction has
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Other important aspects
Pollution tax results
in wealth shifts

Control costs and
allowance price affect
the efficiency decision,
not allocation

Allocation issues
Economists tend to focus on efficiency concerns, but the distributional, equity,
and political elements of economic mechanisms rightly draw attention.
Pollution taxes, for example, tend to result in a wealth shift from the private
to the public sector - and this has been one reason for the considerable
resistance when implementing them. Economists have argued that the
schemes could be applied in a manner that is revenue-neutral (for example,
reducing income taxes, or using a tax/subsidy scheme), without losing their
efficiency characteristics. But there is still large resistance, and this is one of
the reasons quantity-based approaches have received attention.
In theoretical terms, the initial distribution of emission allowances does not
affect the efficiency of the system - polluters make pollution-control decisions
based upon their costs of control and the prices of allowances, regardless of
how many allowances they receive. For example, say a polluter emits 100
units of pollution, but only receives 50 allowances; how much pollution will he
then put out? He might decide to only emit 50 units, same as his allowance
share - but then again, he might put on a scrubber that removes 90% of the
pollution and sell the extra 40 allowances. Or he might not put on any control
at all and purchase another 50 allowances. The individual control costs and
the allowance price affect the efficiency decision, not the allocation.
Obviously it is very important to the polluter’s pocketbook as to how many
allowances he receives. If he has to purchase all of his allowances in an
auction, then the distributional impact is the same as the pollution tax, with
the same wealth transfer from the private to the public sector. But if the
government provides some allowances for free, then he is less likely to
complain. Politicians quickly learned that by grandfathering existing emission
sources (ie, granting allowances to existing sources at no cost), they could
minimise political resistance to the new pollution-control requirements.
Politicians also recognise, however, that each allowance also represents a
small fraction of a very public environmental resource - the assimilative
capacity of air - and, under such a market scheme, this has economic value.
We do not live in a society with perfect markets and identical participants;
any new environmental policy is introduced into a second-best situation,
where economic distortions already exist. Hence there are very important
allocation issues which must be analysed and addressed in any emissions
trading programme.

Dealing with area where
pollution might not be
sufficiently reduced

January 2007

“Hot spot” considerations
Similarly, when trading pollutants, not all emission situations are identical.
Some pollutants are emitted from tall stacks, and some from low-level
sources; some are emitted in crowded, urban settings and others in empty,
rural areas. In addition, the chemical composition of some emissions may not
be the same. For example, volatile organic compounds (VOCs) are often
traded as part of ozone-control programmes, but specific VOC emissions may
differ in their reactivity and toxicity. Further, if trading occurs over a large
region (a big country, for example), some of the sources may be clustered
within a specific region - and pollution may not be sufficiently reduced there.
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The design of an emissions trading programme should always address the
likelihood of “hot spots”, where pollution might not be sufficiently reduced.
Luckily, for climate change and Kyoto Protocol trading systems, this is not a
concern. CO2 is not a direct health hazard, and it thoroughly mixes with the
atmosphere in about three weeks. But hot-spot concerns can be particularly
troublesome in situations where toxic chemicals are being regulated, or where
there are environmental justice issues. Trading systems are usually not
employed in these situations, and when they are (eg, for mercury emissions
control from US power plants), they tend to be contentious.

New schemes coming into
play - US, Canada, Japan,
Australia, New Zealand

Prominent new emissions trading schemes
US - Regional Greenhouse Gas Initiative (RGGI). States participating in
the US northeast RGGI include Connecticut, Delaware, Maine, New Hampshire,
New Jersey, New York and Vermont. The governors of Massachusetts and
Rhode Island are actively involved in the design of RGGI and the negotiation
of the memorandum of understanding (MOU). However, they have not yet
agreed to implement the programme in their states. The proposed RGGI
includes a number of price-mitigation triggers. The RGGI MOU (16 December
2005) specifies limits on the use of offsets, and when additional offsets will be
allowed if needed to moderate price impacts.
!

If the average allowance price remains below US$7/tonne of CO2, offsets
may be used from across the US, with a 50% discount for offsets from
outside the RGGI region. Each generator is allowed to use offsets to
cover up to 3.3% of its emissions.

!

If the average price rises above the US$7/tonne of CO2 “offset trigger”,
offsets would be allowed from across North America at a 1:1 ratio and
each generator may use offsets to cover up to 5% of its emissions.

!

A “safety valve offsets trigger” of US$10/tonne of CO2 would increase the
geographical availability of offsets to include international projects, and
each generator may use offsets to cover up to 20% of its emissions.

!

A market-settling period of 14 months is required before either trigger
applies. There is a reset provision associated with each trigger that
returns the programme requirements in the subsequent compliance
period to those in effect prior to a trigger event.

The offset limit, and the geographical scope of eligible offsets, will be
expanded if the RGGI allowance price equals or exceeds US$7/tonne for 12
months (following an initial 14-month market-settling period at the beginning
of each compliance period).
! During the compliance period, in which the trigger is hit, offset allowances
may come from projects located in North America on a basis of one
allowance to one tonne of certified reduction (1:1).
! Electricity generators subject to RGGI may use offsets for compliance in
this period up to a limit equivalent to 5% of their reported emissions.
! Beginning in the next compliance period, offsets eligibility will revert to
the original offset limits and eligibility prior to the trigger event.
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If the RGGI allowance price equals or exceeds US$10/tonne of CO2 for 12
months (following an initial 14-month market-settling period at the beginning
of each compliance period), the compliance period will be extended for one
year, up to a total three-year extension. The trigger price will escalate at 2%
per year, beginning in 2006.
!

This means regulated sources will have additional time to true up their
emissions and allowances, but their compliance obligation will not change.

!

If allowance prices are still above the US$10/tonne of CO2 trigger price
after two years of the compliance period extension, regulated sources will
be able to cover up to 20% of their reported emissions with offsets in the
fourth, fifth and sixth year of the extended period. The geographical
scope will be expanded to offsets from international trading programmes.

!

In the subsequent compliance period, offset limits and eligibility will
revert to original programme requirements.

GHG emission cap

California. In February 2006, the California Public Utilities Commission
(CPUC) announced its plan to develop a cap on GHG emissions for the state’s
investor-owned utilities and the non-utility companies that provide electric
power to customers within their service territories. The plan will affect the
investor-owned utilities (and registry members) Pacific Gas and Electric
Company, Southern California Edison and San Diego Gas and Electric.
According to CPUC, it will also include electricity from retail energy-service
companies, such as Constellation New Energy (a unit of Constellation Energy
Group) and the strategic-energy unit of Great Plains Energy. The Commission
will create a load-based cap that encompasses all of the GHG emissions
produced in the course of electricity generation to serve utility customers.
Imported energy and power produced within California will be treated equally
under this system. Details on a baseline emission-cap level, the programme's
costs and impact on utility rates, penalties for going over the cap, and
linkages to other emissions trading systems have yet to be worked out.

Price assurance
mechanism (PAM).

Canada. Given the level of financial risk for the fossil fuel-intensive economy,
the Canadian government has promised a C$15/tonne of CO2 price cap to
ease political opposition when ratifying price assurance mechanism (PAM).
This is translated into a policy allowing companies to buy required credits at
this price directly from the government, which in turn will generate a large
pool of credits through domestic or international purchases. These credits will
not be traded, but must be used directly for regulatory compliance. Thus,
PAM resembles a baseline-and-credit system.

Emissions trading plus
environmental taxes

Japan. The Ministry of Environment (MoE) is the key driver behind domestic
emissions trading in Japan, hoping to couple this with an environmentaltaxation scheme (which may create for the Ministry its own financial base), in
the style of UK’s emissions trading scheme. From 2005, the MoE has allocated
nearly US$30 million for a voluntary emissions trading programme, which
resembles a purchase scheme of emission-reductions credit, or a subsidy
aimed towards dissemination of efficient technologies, rather than a fully
fledged cap-and-trade scheme. Keidanren (Japan Business Federation) has
opposed to a cap-and-trade type of scheme, bearing in mind the paucity of
industrial emission-reduction opportunities in Japan. Unlike the EU, more than
90% of Japan’s GHG is CO2 (much of it energy-related), and major emission
sources such as landfill gas methane or aluminium-derived perfluorocarbon
do not exist. Despite the opposition, a prototype emission registry is being set
up (www.registry.go.jp/) and accounting procedures are being finalised.
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Australia. Australian state and territory governments have established a
working group to develop a multijurisdictional emissions trading scheme. The
group is currently looking at various options for the design of a nationwide
scheme based on state and territory participation. The New South Wales
government already has a scheme in place called the Greenhouse Gas
Abatement Scheme (GGAS), which commenced on 1 January 2003, and will
remain in force until 2012. GGAS establishes annual statewide GHG-reduction
targets and requires individual electricity retailers and certain other parties,
who buy or sell electricity in NSW, to meet mandatory benchmarks based on
the size of theirshare of the electricity market. If these parties, known as

The history of emissions trading

Source: Civic Exchange
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“benchmark participants”, fail to meet these standards, a penalty will be
imposed. Monitoring the performance of benchmark participants is
undertaken by the Independent Pricing and Regulatory Tribunal of NSW.
Carbon tax

January 2007

New Zealand. New Zealand proposed a price assurance mechanism when it
was exploring carbon tax. The tax would have been set at NZ$15 per tonne of
CO2, and the rate of the tax would not be changed during the first
commitment period unless it diverged significantly and on a sustained basis
from the international price. As proposed, it would not have exceeded
NZ$25/tonne (the government has decided to cap the cost of meeting its first
Kyoto-commitment period, 2008 to 2012, at NZ$25/tonne).
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The Kyoto Protocol
A growing carbon market

The Kyoto Protocol, opened for signature in 1997, and its subsequent
ratification in 2005, has led to a rapidly growing carbon market. Carbonfinancing mechanisms are proving to be important to both industrialised and
developing countries, and climate change is now emerging as one of the most
important issues facing the global community.
Section 1 has already discussed emissions trading as a market mechanism
that lowers the cost of environmental protection. This section introduces the
Clean Development Mechanism (CDM), which is the means under the Kyoto
Protocol, by which developing countries can access clean-energy technologies
(and certain forestry projects) that in turn offer significant benefits in terms
of foreign capital flows, technology transfer and sustainable development.
This section also describes climate exchanges.

The background
The Kyoto Protocol is a multilateral treaty made under the United Nations
Framework Convention on Climate Change (UNFCCC), which became open for
governments to sign on 9 May 1992 at the UN Conference on Environment
and Development, more commonly known as the Earth Summit, held in Rio
de Janeiro, Brazil, that year. Upon ratification, the UNFCCC committed the
signatory governments to a voluntary non-binding effort to reduce GHG in the
atmosphere with the goal of ‘preventing dangerous anthropogenic
interference with earth's climate system’. According to terms of the treaty,
when more than 50 countries had ratified it, the UNFCCC would come into
force, which occurred on 24 March 1994. There is no end date to the UNFCCC.
Thus, there is no set expiry time to the international regime under the treaty.
Figure 9

A multilateral treaty
signed on 9 May 1992 at
the Earth Summit

Kyoto Protocol signatory countries
Annex I
Australia, Austria, Belarus, Belgium, Bulgaria, Canada, Croatia, Czech
(industrialised Republic, Denmark, Estonia, European Community, Finland, France,
countries)
Germany, Greece, Hungary, Iceland, Ireland, Italy, Japan, Latvia,
Liechtenstein, Lithuania, Luxembourg, Monaco, Netherlands, New Zealand,
Norway, Poland, Portugal, Romania, Russia Federation, Slovakia, Slovenia,
Spain, Sweden, Switzerland, Turkey, Ukraine, and USA
Non-Annex I China, India, Indonesia, Laos, Malaysia, North Korea, Pakistan, Philippines,
(developing
Singapore, South Korea, Thailand, Vietnam
countries)
Note: no GHG reduction obligations but must submit an annual national
GHG inventory and are expected to institute policies and practices that will
help mitigate their GHG emissions
Source: CLSA Asia-Pacific Markets

Common but
differentiated
responsibilities

This division between Annex I and non-Annex I countries was made because
the signatories to the UNFCCC agreed to set ‘common but differentiated
responsibilities’ on the basis that the largest share of historical and current
global GHG emissions were originated in the industrialised countries; percapita emissions in developing countries are still relatively low. Also, the
share of global emissions originating in developing countries will need to grow
to meet their social and development needs.
Since the UNFCCC entered into force, the parties have been meeting at the
annual Conference of the Parties (COP) to assess implementation and
progress in dealing with climate change. The COP is the only entity with the
authority to adopt new member states or global commitments through
amendments of the UNFCCC and entering into protocols to the convention.
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Figure 10

A few countries
really matter

Allocation of world emissions
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2%
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India
4%
Japan
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USA
23%
EU
15%

China
12%

Russia
6%

Source: www.pesd.stanford.edu

Beginning in the mid-1990s, the signatory countries began to negotiate the
establishment of legally binding obligations for the industrialised countries to
reduce their GHG emissions. The Kyoto Protocol was adopted by the third COP
on 11 December 1997 in Kyoto. It opened for signature on 14 March 1998
and came into force on 16 February 2005. It took so long because the Kyoto
Protocol was not ratified by many states until the “flexible mechanisms” were
negotiated and put into place at one of the COP sessions. As of December
2006, a total of 169 countries have ratified the Kyoto Protocol. The annual
COP to the UNFCCC also serves as the Meeting of the Parties (MOP) to the
Kyoto Protocol. In other words, these are the gatherings responsible for
officially approving the procedures and modalities that govern the UNFCCC
and the Kyoto Protocol.

The objectives
Kyoto Protocol regulates
six greenhouse gases . . .

The Kyoto Protocol is a binding agreement to regulate CO2 and five other GHG
- methane (CH4), nitrous oxide (N2O), perfluorocarbons (PFCs),
hexafluorocarbons (HFCs), and sulphur hexafluoride (SF6). These emissions
originate principally from the generation and use of energy, industrial
processes, municipal wastes and land-use activities, such as deforestation.
For reporting and tracking purposes, the global-warming potential (GWP) in
the atmosphere of each gas is converted into a CO2 equivalent. Methane, for
example, has a GWP that is 23 times that of CO2.

. . . and set emissionreduction targets for
Annex I countries

The Kyoto Protocol sets individual GHG emission-reduction targets for Annex I
countries under the UNFCCC. These individual targets are specified in Annex
B of the Kyoto Protocol. For the Annex I countries that had ratified the Kyoto
Protocol (all except Australia and the US), their assigned GHG amounts act as
a legally binding cap on emissions between 2008 and 2012. All countries with
specific emission-reduction commitments are listed in Annex B. Their average
emissions reduction is 5.2% below the 1990 levels, and this must be achieved
by 2012.
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Figure 11

Carbon is the most significant GHG
Greenhouse gas

Carbon dioxide
Methane

Tonnes CO2
equivalent/tonne of gas
1
23

Nitrous oxide
Hydroflurocarbons (HFCs)
Perflourocarbons (PFCs)
Sulphur hexafluoride

296
12-12,000
5,700-11,900
22,200

Source

Fuel combustion
Rice cultivation, domesticated
animals, waste treatment
Fertiliser
Industrial gas
Industrial gas
Industrial gas

Source: IPCC, CLSA Asia-Pacific Markets

Three flexible mechanisms
Three flexible
mechanisms

Annex B countries of the Kyoto Protocol can reduce emissions in a number of
ways - through domestic regulation, or through the use of three flexible
mechanisms incorporated into the Protocol to facilitate economic efficiency in
achieving emission-reduction goals. These mechanisms, agreed to in 1997,
were crucial in getting a sufficient number of countries to sign and ratify the
treaty so that the Kyoto Protocol could come into force.
The flexible mechanisms allow Annex I countries to pursue opportunities to
cut emissions or sequester carbon more cheaply in another country than
within their own domestic market. These mechanisms include the following:

The Protocol provides
for a quantity-based
cap-and-trade scheme

CDM let public or private
entities invest in GHGmitigating activities

International emissions trading
The Kyoto Protocol provides for a quantity-based cap-and-trade scheme that
imposes national caps on the emissions of Annex I countries. International
emissions trading is limited only to Annex B countries. The national
allocations used in trading are called assigned amount units (AAUs). Although
these are national allocations and commitments, in practice, individual
countries devolve their emission targets and requirements down to major
industrial entities, such as power plants and other large emitters. Thus, the
ultimate market participants may be individual companies that expect their
emissions to exceed their quotas.
Clean development mechanism (CDM)
The CDM has two goals, to reduce GHG emissions and to foster sustainable
development. It is a project-based mechanism that allows public or private
entities to invest in GHG-mitigating activities in developing countries, and to
earn abatement credits for these projects, which can then be applied against
their own GHG emissions or be sold in the open market. The resulting
emissions reduction, known as certified emissions reductions (CERs), can be
transferred to Annex I countries to assist them in meeting their GHGreduction commitments. The CDM market has a size of US$2.65 billion in
2005, and US$2.27 in the first quarter of 2006.
Joint implementation
Joint implementation is a project-based mechanism that assists UNFCCC
Annex I countries in meeting their Kyoto targets by participating in projects
with other Annex I countries. Entities may take part in joint implementation
projects to generate emissions credits, known as emission-reduction units
(ERUs), in order to use them for compliance with their targets or to sell on
the international emissions trading market. These projects may start as early
as 2000, but can only begin generating ERUs in 2008 (as this has yet to come
into play, we are not discussing this mechanism in this report).
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The clean development mechanism
Only projects that started
after 1 January
2000 qualify

The CDM constitutes a legally recognised international framework for
development and transfer of project-based emission reductions from
developing countries to Annex B countries. The Kyoto Protocol calls these
credits certified emissions reductions (CERs), and allows Annex B countries to
use them to help meet their domestic emission-reduction commitments under
the Kyoto Protocol. CERs are also commonly referred to as “carbon credits”.
Only projects that were begun after 1 January 2000 are eligible for generating
and then obtaining CERs from a CDM project and it is essential that a CDM
project meet the following three criteria to qualify to receive CERs:

Must show real,
measurable and
long-term benefits

!

It must show real, measurable and long-term benefits related to the
mitigation of climate change. The main concern is to ensure the project
has a lasting effect on reducing GHG emissions. Thus, simply suspending
the operation of a thermal power plant for a year (to avoid emissions)
will not qualify, but replacing it with renewable energy is likely to meet
the CDM criteria.

Resulted emissions
reduction must be
“additional”

!

It must result in emission reductions that are “additional” to the baseline
emissions that would occur in the absence of the project. This is
necessary as developing countries are not required to reduce emissions
under the Protocol; if Annex B countries wish to claim credit for
reductions there, they must be shown to be “additional” to those that
would normally happen anyway. This is typically the most difficult
criterion for CDM projects to meet. To satisfy this criterion a project
developer must prepare and document a baseline that describes future
expected emissions if the project is not implemented. Commercially
viable projects are generally not eligible for CDM unless it can be showed
that there are other barriers that make the project unviable.

What is a carbon credit?
A compensation for
something not produced

In a typical business transaction, a project owner is rewarded for producing a
good or service, such as electricity. A carbon credit, in contrast, is
compensation for something that you do not produce. It is a credit for
avoiding current or planned GHG emissions. For example, a town decides to
build a small renewable facility to replace a diesel generator. The only way to
receive a carbon credit for this project is to show the diesel generator will not
operate once the renewable facility is operational. If the diesel generator
continues to operate, there would be no GHG reduction and hence no carbon
credit (unless there is convincing evidence that another diesel generator
would have been installed if the renewable facility was not installed). It must
also show that the renewable facility was not already planned; nor was it the
least-cost option for the power supply in the town.

CDM rules and
procedures are complex

The above example shows the inherent complexity of the CDM rules and
procedures. CDM places the burden of proof on the project owner to show
that the renewable facility will either reduce or eliminate emissions from the
diesel generator. In this case, the diesel generator represents the “business
as usual” case, or “baseline” practice that makes economic sense to continue.
To receive a carbon credit, a project developer must show that the investment
will result in a change in the “business as usual” case by reducing long-term
GHG emissions. If this can be done, then the developer can sell the carbon
credit to a government or interested companies.
Adapted from Small scale clean development mechanism project handbook
Asian Development Bank (2006)
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It must contribute to sustainable development in the country where the
project occurs. It is the responsibility of the project ‘host’ country to
determine if a project satisfies this criterion. For this reason, all host
countries must set procedures for reviewing and approving CDM projects.

Thus, any project that intentionally avoids the release of GHG potentially
qualifies. Project types that may be eligible include clean energy, alternative
material for cement, biomass energy, biofuels, biogas, methane mitigation,
nitrous-oxide mitigation, replacement or destruction of GHGs and energy
efficiency.
CMD projects are complex
to put together and not
entirely uncontroversial

The CDM regime is complex, and considerable time and effort have been
devoted to defining relevant rules, procedures and institutions that are
applied to ensure that projects comply with the Kyoto Protocol criteria.
Developers of CDM projects need to interact with three institutions - the CDM
Executive Board, the designated national authority of the host-country
government and an independent private company, ie, a designated
operational entity. The latter is accredited by and registered with the CDM
Executive Board to provide CDM project validation and emission-reduction
verification and certification services (see Section 3 for steps to earn carbon
credits in China).
The CDM Executive Board, formed in 2001, is authorised under the Kyoto
Protocol to implement and supervise the CDM. Its 10 members are appointed
by the COP, and the Board meets no less than three times a year. Its work is
supported by the Secretariat to the UNFCCC, based in Bonn, Germany.
As for the designated national authorities, these are set up by host countries
to review and approve CDM projects within their respective countries. Thus,
their structures and functions are not standardised. It is the responsibility of
the government of each host country to define the mandate of its designated
national authority. The authority is responsible for issuing a written statement,
on behalf of the government, confirming the country’s participation in a
project is voluntary; that the activity assists in achieving sustainable
development; and that it is consistent with national priorities. Its other
functions include information dissemination about CDM opportunities, project
identification and screening, technical assistance, etc. All CDM projects must
follow a series of steps to earn carbon credits (for China, see Section 3).

Why didn’t the US and Australia ratify the Protocol?
Impact of US and
Australia not ratifying
Kyoto Protocol

The US is the world’s major GHG emitter. While it is a signatory member of
the UNFCC, its relationship with the Kyoto Protocol has been tortuous. The US
Senate passed a resolution in 1997 under the Clinton Administration, stating
that the US should not be a signatory to any protocol that did not include
binding targets and timetables for developing, as well as industrialised
countries, or it ‘would result in serious harm to the economy of the United
States’. Although Al Gore signed the Kyoto Protocol as Vice President in 1998,
the Clinton Administration did not put it to the Senate for ratification, as it
would likely have failed.
If the US had ratified the Kyoto Protocol, it would be required to reduce its
total GHG emissions by an average of 7% below 1990 levels. There were
conflicting views in the country about the cost of implementation. Various
economic analyses prepared by the Congressional Budget Office and the
Department of Energy noted the potentially large GDP decline from
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implementing the Protocol. The Clinton Administration’s Council of Economic
Advisors believed in 1998 that, with the flexible mechanisms, the costs of
implementation could be cut by as much as 60% from the other estimates.
US initiated on the idea
of emissions trading

Beyond the economic impact, there were also deep philosophical divisions
between the US and the EU about the nature and the use of the three flexible
mechanisms. The US initially introduced the idea of emissions trading, and
was an ardent proponent of market-based mechanisms. It held that the
climate-change problem would be very costly, and therefore economic
efficiency was critical; the problem was long-term, and markets could help
that transition; and the physical nature of the problem was especially
conducive to the use of markets, since it did not matter where the CO2 was
controlled - the physical effect was the same. The US experienced rapid
economic growth during the late 1990s (immediately after the Kyoto Protocol
was signed), and the 7% reduction became approximately 30% in real terms,
as growth continued; economic efficiency therefore was critical.

EU was sceptical about
the use of markets

The EU, on the other hand, was relatively sceptical about the use of markets,
and felt that individual countries should target their own domestic activities to
reduce emissions. The EU sought supplementary requirements, under which
at least half of a country’s reduction would have to come from domestic
sources. It also sought to restrict the use of the flexibility mechanisms. A
compromise could not be reached, and the Clinton/Gore team walked away
from negotiations in November 2000. Several months later, the Bush
Administration rejected the Protocol entirely. While the Bush Administration
has a record of disputing climate change, it has nevertheless supported the
flexible mechanisms within the Kyoto Protocol. Similarly, the Australian
government decided not to ratify the Kyoto Protocol because ‘there is no clear
pathway for action by developing countries, and the United States has
indicated that it will not ratify’.
In 2002, US congressional researchers, who examined the legal status of the
Protocol, advised that the US, being a party to the UNFCCC, has an obligation
to refrain from undermining the objectives and purpose of the Protocol and
that Congress can create compatible laws on its own initiatives. Importantly,
nine northeast states and 194 US mayors have pledges to adopt Kyoto-style
legal limits on GHG emissions.

US signed AP6 with
Australia, India, Japan,
China and South Korea

Moreover, the US signed an agreement in July 2005 - the Asia Pacific
Partnership on Clean Development and Climate (AP6) - with Australia, India,
Japan, China and South Korea. Together, these six countries emit 50% of the
world’s GHG. In January 2006, the foreign, environmental and energy
ministers of these countries agreed to cooperate on development and transfer
of technology to enable GHG reductions. While critics see the AP6 merely as a
public-relations ploy, there are useful initiatives, such as the P2E2, which
could make a difference in developing countries (see Section 3).
Significantly, on 31 August 2006, the Californian legislature reached an
agreement with Governor Arnold Schwarzenegger to reduce the state’s GHG
emissions by 25% by 2020. California is the world’s 12th largest emitter.

If the US and Australia ratify . . .
It is extremely unlikely that the US would ever ratify the Kyoto Protocol as it
now stands, because it simply could not meet the emission constraints it
agreed to in 1997. The Kyoto Protocol’s requirements for the first
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commitment period take effect from 2008 to 2012, and that does not offer
sufficient time for the US to make a required massive shift in energy
infrastructure. As noted above, the US economy grew robustly after the Kyoto
Protocol was signed, and so the actual emissions reductions are sizable. It is
a telling point that although the Democratic Party and its candidates strongly
criticised President Bush’s climate policy in the 2004 presidential election
campaign, they did not endorse the Kyoto Protocol in its existing form.
Instead, the US is proceeding at regional, state and local levels to develop
emission-reduction programmes that are economically and technically feasible
- but ones which typically have longer compliance periods than the Kyoto
Protocol. There are also a number of congressional bills that would
accomplish the same thing on a federal level - again with longer time frames.
Australia targets a 60%
reduction from
2000 level by 2050

Australia is following much the same approach, with the proposed
development of its own national emissions trading programme in 2010, which
would be ‘consistent with, but independent from, the Kyoto Protocol’. It
ultimately targets a 60% reduction from 2000 level by 2050. Firms could use
CERs from the CDM programme to meet emissions requirements, even
though Australia has not ratified the Kyoto Protocol. There is also the
possibility of trading schemes being developed under the AP6.
This suggests that the real focus must target the post-2012 period. The Kyoto
Protocol has always been recognised as a first step, because it provides a
5.2% reduction from the 1990 baseline - but scientists believe that stabilising
atmospheric levels of CO2 may ultimately require a 60% or greater reduction
in emissions. The participation of both countries in the climate-change
emission-control effort is therefore crucial.

The EU Emissions Trading Scheme (EU ETS)
EU ETS - first
international emissiontrading scheme

Although the EU was initially sceptical about emissions trading, it has
subsequently become a driving force behind its implementation on a
worldwide basis. The EU ETS is the first international emissions trading
scheme, and it is many times larger than the US Acid Rain Program. It
addresses approximately 10,000 major GHG emitters in the 25 EU countries,
and represents about 44% of the EU’s CO2 emissions. Phase I was launched
on 1 January 2005 and runs to the end of 2007. Phase II will run from 2008
to 2012. Participation is mandatory from industrial sectors specified in the
scheme. These include power generation, metal production, cement, bricks,
and pulp and paper.
Member states decide, through their national allocation plans (NAPs), on the
total allocation of allowances for each phase within their countries, and how
these are distributed among companies. The NAPs are subject to approval by
the EU Commission. The states must demonstrate that allocation levels will
not exceed expected emission levels in the various specified sectors, and that
they are in line with broader plans to make the reductions needed to meet
the Kyoto targets. Allowances are then issued to all firms on the basis of the
NAP. Companies in the scheme must provide an independently audited report
on their emissions annually.
During negotiations, EU states agreed on a number of exemptions:
!
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Several major sectors are not covered at present, including transport and
building, which represent the largest share of CO2 emissions after the
power-generation and energy-intensive industries;
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!

Member states can apply to opt out individual plants; and

!

In cases of force majeure, such as exceptionally low winter temperatures,
additional emissions allowances can be issued by national authorities.

The majority of permits in Phase I are allocated to those installations included
in the scheme for free (only 0.2% of all allowances are auctioned in Phase I).
A fine of €40 per excess tonne of CO2 emitted is imposed on plants exceeding
their individual targets, rising to €100 in 2008. Surprisingly, most member
states have prevented banking of allowances between Phases I and II.
In the first year, 362 million tonnes of CO2 were traded for a sum of €7.2
billion. Trade volumes grew steadily. The price of allowances was typically in
the range of €10 to €25 per tonne of CO2 for most of the period, with a steep
price drop from €30 to €10 in late April 2006. This occurred when it became
clear that many governments had made the fundamental mistaking of setting
the emissions caps too generously, thereby making it unnecessary for
industries to reduce emissions.
The Stern review notes that the permit market over the three years in Phase
I is worth around US$115 billion, which assumes two billion tonnes of
allowances are allocated annually and that the average allowance price is
US$19.2 (€15). An allowance market has developed through trade exchanges
and brokers, with the City of London emerging as an important trading centre.

Note the linking directive

By a special linking directive, the EU wisely connected the EU ETS to the
Kyoto Protocol’s CDM and JI mechanisms. These flexible mechanisms allow
EU member states to buy carbon credits from carbon-reduction projects
outside the EU, in order to meet their national emission-reduction targets.
CDM and JI should offer EU countries cheaper emission cuts than at home.
The system will foster technology transfers to developing countries, which
have signed up to the Kyoto Protocol, via CDM and other signed,
industrialised nations via JI. The linking directive has driven growing interest
among EU companies in the CDM market, particularly as CDM credits can be
used in either Phase I or Phase II of the EU ETS.
Figure 12

Price of CO2 equivalent on European Climate Exchange

Source: European Climate Exchange, Chadwick, 2006
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European carbon prices

Figure 13

Figure 14
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While two phases of the EU ETS have been identified so far, there is no end
date to the scheme. It was specifically designed to be independent of the
Kyoto Protocol in case the latter was not ratified. What is unclear at present is
the form that the Protocol might take in the future, and whether the CDM and
the JI will remain in their current forms. It is questionable at this stage
whether the EU ETS can support a global carbon market in the absence of a
wider international regime post 2012, because the stringency of future
emission-allowance allocations under the EU ETS is likely to depend upon the
level and time frame for global commitments to reduce GHG.
Figure 15

EU ETS quantity-based
trading

EU quantity-based emissions trading system

EU Kyoto
Protocol
compliance
EU Kyoto
Protocol Compliance
(ie,(i.e.,
GHG
reduction)
GHG
reduction)

Goals
Goals
Regulatory
Regulatory
Means
means

Q

Energy

Energy
Projects
projects

Pilot phase
phase
Pilot
now
now
(2005-07)
(2005-2007)

National Allocation
National
allocation
Plans (NAPs)
(NAPs)
plans

&
JIJIand
CDM
CDM

10000 sources:
10,000
sources:
~44%
EU25
~44% ofofEU25
2 emissions
CO
CO2
emissions

No
No LULUCF
LULUCF
No nuclear

No nuclear

Baselineconditions
Conditions
Baseline

Brokerage
Brokerage
Opportunities
opportunities

“Linkingdirective”
Directive”
“Linking

ERUs & CERs

ERUs and CERs

EUAs
EUAs

Source: R Raufer

Lessons from the EU ETS
Early teething problems

Early experience in the EU ETS has provided the following insights, which
should guide the further evolution of the scheme:
The impact of imperfect price information
When trading started in January 2005, traders had limited information on the
supply and demand of allowances. The NAPs did not contain clear data on the
assumptions behind emissions projections, which were used as the basis for
allocations. The release of the first actual-emission data from the EU ETS
participants in April 2006 led to a dramatic price drop, as the data showed
initial NAP allocations exceeding emissions in most sectors under the scheme.
The price volatility shows the importance of transparency in initial plans.
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The difficulties of ensuring scarcity in the market
Overall allocation in the EU ETS market is not centrally set. Rather, it is the
sum of decisions of the 25 member states, subject to approval by the EU
Commission. Thus, the total EU allocation is an outcome of many decisions at
various levels, with a risk of gaming on allocation levels among member
states if they make their decisions expecting allocation levels to be higher
elsewhere in the EU. It has therefore been difficult to ensure scarcity in the
EU ETS market. The total EU-wide allocation in Phase I is estimated to be
only 1% below projected “business as usual” emissions. This underlines the
need for stringent criteria on allocation levels for member states, and robust
decisions by the EU Commission on NAPs to ensure scarcity in the scheme.
The need for robust administrative systems
The methods used to determine allocations placed considerable demands on
companies to collect, verify and submit historical emission data. In addition,
to ensure confidence in compliance standards across the EU on measuring
emissions, companies had to set up monitoring, reporting and verification
systems that were in line with EU guidelines. Costs were high for small firms
that had low annual emissions included in the scheme. Requests to reconsider
the minimum size of plants included in the scheme had subsequently been
made by both member states and companies.

What’s next for
the EU ETS

In November 2006, the EU Commission published a report that took EU ETS
stock to date, and brought on board many of The Stern Review’s observations.
A stakeholder working group has been formed to make recommendations on
the scheme by 30 June 2007. The group will examine expanding the scope of
the scheme to include all GHG (not just carbon), as well as adding new
sectors. Aviation will be included near 2011. The group will also consider
harmonising the scheme to prevent member states from granting emission
allowances in different ways. Setting a single EU-wide cap after 2012 will be
explored. Other likely outcomes include better monitoring and reporting
guidelines, so as to strengthen compliance and enforcement, and linking the
ETS to other existing trading schemes outside the EU.

What happens after Kyoto in 2012?
Agreeing to a post-Kyoto
regime is not easy

Signatories of the UNFCCC and the Kyoto Protocol are continuing their
discussions on the post-2012 regime to reduce GHG emissions. The latest
COP/MOP was held in Nairobi in November 2006. Central to the discussions
have been questions about gaining US participation, getting reduction
commitments from major developing countries (eg, China, India), and
determining the strength of the international community's commitment to
significant reductions in GHG emissions.
Two other aspects of the Nairobi meeting were also very significant. First, a
resolution of post-2012 uncertainty is becoming critical, although there was
no real advance on the issue at Nairobi. Currently, the Kyoto Protocol’s
emissions targets through 2012 underpin demand for carbon reductions. The
absence of any long-term regulatory framework for climate change beyond
2012 is thus a major regulatory risk.
There is a correlation among project lead times, risk and the creation of a
long-term low-carbon infrastructure. At one end of the spectrum, the lead
times for relatively straightforward projects that use end-of-pipe technologies
to deal with GHG may take six to eight months to put in place. At the other
end, however, projects such as clean coal, coal gasification and carbon-
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capture sequestration have lead times of several years and require significant
financing. These latter types of projects also contribute more to long-term
sustainable development. As 2012 approaches, the opportunity for CDM
projects decreases. It is already too late for many large projects to gain from
carbon financing if the financing requires the delivery of CDM carbon assets to
takes place prior to 2013. Unless a long-term regime is agreed, trade in CDM
assets is likely to result in low-risk, fast-delivery types of projects.
Secondly, the COP/MOP gathering at Nairobi revealed the emergence of a new
climate-change lobby. Companies from diverse sectors are focussing on ways
to profit from the climate challenge. The Kyoto Protocol rewards companies
that help developing countries build efficient and less-polluting energy
infrastructure; and the vast majority of the investment for these companies
has been taking place in China and India. Given the market opportunities
arise from emission trading and the CDM, major investments are going into
clean-technology companies, and even startups in these areas.
The nature of the
climate debate may shift

Thus, the nature of the climate debate may shift. For years, companies from
a range of sectors have battled with the authorities on how much they can
emit. Now that there is a way to profit from the Kyoto Protocol, they are more
likely to support the scheme’s expansion and continuation. They are already
fighting for it and their lobbying efforts may well push a post-2012 regime to
be created sooner, rather than later.

Principles for the EU ETS future design
Providing a credible signal

Creating a deep and liquid market

!

Setting out a credible long-term vision for the
overall scheme over the next few decades could
boost investors’ confidence that carbon pricing
will exist in the EU going forward.

!

Clear and frequent information on emissions
during the trading period would improve the
efficient operation of the market, reducing the
risks of unnecessary price spikes.

!

The overall EU limit on emissions should be
at a level that ensures scarcity in
allowance
market.
Stringent
criteria
allocating volumes across all EU sectors
necessary.

!

Clear and predictable revision rules for future
trading periods, with the possibility of banking
between periods, would help smooth prices over
time, and improve credibility.

!

!

To realise efficiency in the scheme, and minimise
perverse incentives, there should be a move to
greater use of auctioning in the longer term,
although some free allocations may be
important to manage short-term transitional
issues.

Broadening participation to other major
industrial sectors, and to sectors such as
aviation, would deepen the market.

!

Enabling it to link with emerging trading
schemes (including in the US and Japan) could
improve liquidity as well as establish the EU ETS
as the nucleus of a global carbon market.

Where free allocation is necessary, standardised
benchmarking is a better alternative to
grandfathering and updating.

!

Allowing use of emissions reductions from
the developing world (such as CDM) can bring
efficiency to the EU scheme, as well as help
transfer
low-carbon
technology
to
the
developing world.

!

set
the
for
are

The Stern review (October 2006)
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The Stern review emphasised it is important for companies to know that there
will be a post-Kyoto regime and what it will look like, as their investment
decisions will be based on that certainty. Industries that are looking at China
and India as revenue growth engines will lobby to keep the Protocol. For once,
business and green activists appear to be on the same side.

Climate exchanges
There are several
operating exchanges

A large proportion of emission allowances are traded by private negotiation.
Apparently, more than half of all EU ETS permits are traded over-the-counter.
Yet, there are a number of climate exchanges that operate markets for
emissions trading. The Chicago Climate Exchange (CCX) started operation in
December 2003 and is the best-known exchange; others include the
European Climate Exchange (ECX) and the Australian Climate Exchange
(ACX). In July 2006, CCX joined with the Montréal Exchange (MX, a Canadian
derivatives exchange) to establish the Montréal Climate Exchange (MCeX),
the first environmental-product market in Canada.
Figure 16

Historic price fluctuations in 2004 vintage carbon credits
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CCX is the best-known
climate exchange

CCX is the world’s first legally binding, rules-based GHG emissions trading
system. Its holding company, Climate Exchange Plc, was listed on the London
Stock Exchange’s Alternative Investment Market in September 2003. CCX
established the Chicago Climate Futures Exchange (CCFE) and the European
ECX as wholly-owned subsidiaries. The CCFE offers standardised and cleared
futures contracts on SO2 emission allowances; the ECX manages the
marketing of ECX carbon financial instruments (ECX CFIs), which are listed on
the Intercontinental Exchange Futures electronic platform. It is the largest
exchange operating in the EU ETS.
As a voluntary trading market, CCX sets its own reduction commitments.
Emissions of the six GHGs are included. Each contract represents 100 tonnes
of CO2 equivalent. CCX’s contracts are exchange allowances and exchange
offsets. Exchange allowances are issued to exchange members in accordance
with each member’s emission baseline and emission-reduction schedule,
subject to CCX rules. Exchange offsets are generated by qualifying mitigation
projects registered with the CCX by exchange participant members (offset
providers and offset aggregators). Examples of eligible offset projects include
methane destruction, soil-carbon sequestration, reforestation, renewable
energy and CDM-eligible projects.
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CCX sets emission targets at two phases: Phase I (ended December 2006)
required reduction in direct emissions of 4% below a baseline period of 19982001; Phase II requires an addition 2% reduction by 2010. Each phase has
progressive annual targets.
All trades are done on the electronic trading platform, which is linked with the
CCX Registry. The platform displays order size, market depth and a market
ticker. Orders are matched on a price and time priority. There is a 20% daily
price limit. The trading system supports both exchange-cleared trades, which
preserve anonymity, and bilateral trades done through off-system private
negotiations. Trading on CCX was in effect linked with the EU ETS when
companies started to transfer their GHG allowances from the EU ETS to CCX.
The CCX clearing and settlement platform processes all transaction
information received daily from the trading platform, net positions, and
produces payment instructions for trade settlement. It is linked directly to the
registry to facilitate same-day delivery. CCX is the settlement counterparty
for exchange-cleared trades.
There are some
issues, however, that
needs resolving

The CCX standards and rules were devised behind closed doors by a group of
corporations. Critics say CCX’s member-trading does not necessarily lead to
emissions reduction on the whole, but generates economic benefits for private
entities. A private, commercial system without established governing rules
and standards brings about the perception that it is not for the public interest.
That is why the US wants to create a more open and transparent system,
through the RGGI (see Section 1), that commands public confidence. Rival
standards have been drawn up. Competition among these standards is likely
to bring greater clarity, and when emissions trading systems are eventually
linked in the future, that will also provide a consistent regime to measure
emissions or to quantify the amount of carbon offsets (see Section 4).
While the CCX operates in a voluntary market, the European carbon
exchanges operate in an emissions market that has the EU ETS as its
regulatory foundation. And they have now made the operation quite routine,
even though they do differ somewhat. The European exchanges have
different market models, with some offering derivatives (ie, forwards and
futures), and others dealing with only spot transactions; some have direct
linkages and partnership agreements with national emission registries, while
some do not (although all transactions must ultimately be recorded there);
some have continuous listing of contracts, while others utilise a fixing process
to match buyers and sellers.

Contracts and
exchange operations

The specific contracts used by individual exchanges define the requirements
of their transactions, but the exchanges only represent a portion of the total
volume of trade in emissions allowances. Bilateral trades and trades through
brokers have also become standardised over time. Trade organisations have
stepped in to develop standardised contracts, which have come to play a
significant role in the marketplace.
The International Environmental Trading Association (IETA), for example, has
a 22-page Emissions Trading Master Agreement (EMTA) for the EU scheme
(currently in version 2.1, with the EMTA and updates available on its website:
www.ieta.org). This document specifies the obligations of various parties,
billing and payment procedures, force majeure provisions and numerous
other contract terms and conditions, and this has become the standard
template for EU ETS transactions.
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The Environmental Markets Association (EMA) has provided a similar service
in the US, with a 25-page Master Agreement for the Purchase and Sale of
Emission Products, including emissions allowances, for the regulatory
transactions occurring there. The EMA notes that the contracts for most
emissions trades in the US ‘bear a striking resemblance to each other,’ and
they have sought to capture the key points in their master agreement,
including the use of the allowance-transfer form required by the US
government to document allowance transfers.
Interestingly, the EMA also has an emissions trading handbook, which offers
guidance for a wide range of advanced financial structures (including forward
settlements, swaps, and put and call options), and hybrid structures (collars,
strangles, and various hedging techniques) that can be used in addition to
standard spot-market trading. Both the handbook and the master agreement
can be found on its website: www.environmentalmarkets.org.
Richard Sandor, who founded the CCX, has suggested newly created markets
to follow a multistage process, with structural changes, to create a new
demand for capital; the launching of pilot trading schemes; the formalisation
of the trading process; and ultimately, the organisation of futures and overthe-counter markets. Clearly, emissions markets in different parts of the
world, as well as the institutions designed to regulate and service them,
currently exist at various stages of development. Just as clearly, however, the
more advanced systems have now moved beyond initial stages, and the rules,
contracts, procedures and experience of emissions trading there have already
become familiar, well established and routine.

What’s next?

January 2007

Commodities such as oil, metals and agricultural products are routinely
traded in international markets, and emissions credits and allowances (which,
after all, represent quantities of pollutants) can be treated in such manner,
using well-established exchange procedures around the world. Recently,
however, attention has begun to focus on another type of market information markets - which are markets for contracts that yield payments
based upon the outcome of an uncertain future event. These markets can
now be found on the internet, offering information contracts in a number of
areas: sports, finance, politics, law, entertainment, and even the weather.
While some liken the process to gambling, academics are now beginning to
realise that information markets tend to work rather well - and that the
insights gained from such markets might be very helpful in designing better
public policy. The design of such markets is obviously crucial, and researchers
are only starting to examine how different market rules and designs might
affect outcomes. California Institute of Technology professor John Ledyard has
noted: ‘When one tries to transform information markets into policy-analysis
markets, incentives, thinness and incomplete updating will become major
issues.’ But it would appear that climate change - right at the heart of the
intersection of energy and business interests, uncertainty, and public policy could become an important target for such novel, market-driven innovation.
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China and Hong Kong
Emissions trading and clean development mechanism
Section 1 has explained how emissions trading works, and Section 2, how the
Kyoto Protocol has been designed to use various flexible mechanisms,
including emissions trading, and introduced the clean development
mechanism (CDM). This section looks at China’s experience since 1998 in
piloting emissions trading schemes, as well as the explosion of CDM projects
since 2005. Moreover, both Hong Kong and Shanghai have given early
indications of interest in setting up carbon exchanges, and Hong Kong and
Guangdong authorities are about to announce an emissions trading
programme covering power plants in Hong Kong and the Pearl River Delta as
a means of improving the region’s deteriorating air quality.

China’s emissions trading experiments
The success of the US
Acid Rain Program did not
go unnoticed in China

Since 1998, China has been experimenting with emissions trading in smallscale pilot projects, and has gained some experience in designing schemes
that fit its own circumstances. China has had considerable technical help from
the USEPA and US nongovernment organisations (NGOs) with experience in
emissions trading. The challenge for China now is to scale up those
experiences. Before it can do so, the country needs to improve its air-quality
monitoring capabilities, provide data access much more widely, create a
credible screening system and upgrade its assessment capabilities.

USEPA and SEPA
collaboration

The success of the US Acid Rain Program did not go unnoticed in China, which
has a very serious SO2 pollution problem with its massive use of coal. From
the start, experimenting with a cap-and-trade emissions trading system had
top-level political support. In 1999, the USEPA and its Chinese counterpart,
the State Environmental Protection Agency (SEPA) agreed to establish a
bilateral project in emissions trading to control acid rain in China, which later
expanded to the two agencies cooperating to expand China’s capacities in airquality management - critical to the operation of emissions trading projects.
At the same time, SEPA also requested the US environmental group,
Environmental Defense (ED; formerly known as the Environmental Defense
Fund), to provide coordination assistance on its various projects. ED has
personnel who worked on designing the US Acid Rain Program, it was thus in
an ideal position to act as a bridge between China and the US. Another NGO,
Resources for the Future, was also involved in China’s pilot projects.
In September 2000, an amendment to the Air Pollution Prevention Control
Law provided the legal foundation for a cap-and-trade system to function in
China. The development of emissions trading was given a push the following
year in the 10th Five Year Plan (2001-05), which required an overall national
10% reduction of SO2 from 2000 levels to be achieved, but for a 20%
reduction in two controlled zones in eastern and southern China.

Collaboration with
others too

36

Other countries with solid experience in acid rain management also provided
assistance to China. For example, Japan provided training for Chinese
managers of power plants and large industries in eastern and southern China,
and gave low interest loans to China for desulphurisation equipment.
Germany provided expert advisors to SEPA, and the EU has a programme to
assist in air quality management. The Asian Development Bank (ADB)
financed a pilot emissions trading project in Taiyuan, Shanxi Province, a
major coal-producing province.
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Figure 17

A dangerous cycle

Acid rain is a combination of pollutants and moisture

Source: Civic Exchange

In designing its emissions pilot programmes, China needed to consider many
thorny issues, including how provincial governments would allocate national
level obligations to enterprises; how to measure emission and set caps; the
design of legislation for emissions trading, including legal documentation
between government organs and enterprises spelling out emission-reduction
obligations and penalties for default; coordination among different policies;
and how to monitor the compliance for the emissions trading system.

Early experiments to see
how emissions trading
can help reduce SO2

Pilot projects
The first emissions trading projects in China began in 2000 in the cities of
Nantong, Jiangsu Province, and Benxi, Liaoning Province. The Nantong pilot
project involved a demonstration SO2 trade, whereby a light manufacturer
expanded operations in exchange for contributing funds for pollution control
to a local power plant. The Benxi project was more interesting, and an even
more ambitious pilot was the Taiyuan project, which are described below.
Benxi’s experiment. Benxi (population 1.2 million) is a heavy industrial
area and home to China’s fifth largest steel plant, the Benxi Iron and Steel
(Bengang), as well as many chemical, cement and manufacturing plants. In
2000, the city burned about seven million tonnes of coal each year, 40% of
which was consumed by just four sources - Bengang, Gongyuan Cement,
Benxi Chemical Industry Group, and the municipal heating utility.

Benxi - An industrial city

January 2007

Benxi was chosen as a pilot site for various reasons. The city is ringed by
mountains, which makes pollution dispersion difficult - but these same
conditions make it easier to judge the effectiveness of the pilot project. Air
pollution was severe due mainly to coal smoke, and improvement was sorely
needed. Moreover, Benxi had already been designed by SEPA as a national
SO2 control zone, and the local leaders were enthusiastic about trying
innovative approaches. The city has independent legislative authority, which
meant it could enact its own local laws with only provincial-level approval,
thus making the pilot project self-contained and easier to implement.
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In 1999, Benxi environmental officials went on a study tour to the US to see
how SO2 trading worked there. A US expert group was then put together to
study the feasibility of instituting such a system in Benxi. Together, they
began to draft the necessary regulatory framework for emissions trading. The
city of Benxi formed a working group, chaired by the vice chairman of the
local People’s Congress, to study and revise the draft text. Industry groups
had the pilot scheme explained to them and were consulted on various
occasions. The text went through 12 revisions before it received the approval
of the Benxi City Council, which was then approved by the Benxi People’s
Congress and the Liaoning Provincial People’s Congress.
The emissions trading pilot scheme operated as follows:
!

Overall caps for SO2, soot and industrial particulates were set in five-year
periods, in conformity with provincial and national Five Year Plans;

!

The local Benxi environmental bureau allocated emissions quotas among
pollution sources within the city in the form of tradable emissions
allowances;

!

New or expanded industrial establishments had to obtain emissions
allowances before they could start operations;

!

If actual emissions were below a source’s assigned quota, the surplus
allowances could be sold to another source or banked for future use;

!

Parties in a trade signed a contract and had to inform the local EPB;

!

If sources did not have enough allowances to cover their emissions, they
were fined Rmb5,000-10,000 (US$605-1,210) a tonne; and

!

Emissions had to be calculated based on the amount and quality of coal
burned since the sources did not have continuous monitoring equipment
like plants in the US.

SO2 emissions were reduced and the project was considered a success. The
most important aspect was the learning experience China had to use the capand-trade system and explore how it could be adapted to circumstances in
China. Thus, first and foremost, Benxi’s importance was as a learning
experience.
Taiyuan was quite an
ambitious experiment

Taiyuan’s experiment. In 1998, Taiyuan (2.7 million population), in Shanxi
Province, was listed by the World Bank as one of the most polluted cities in
the world. Taiyuan, not unlike Benxi, is surrounded by mountains on three
sides, resulting in a Los Angeles-type of smog trap in which air pollutants
tend to accumulate.The Chinese government wanted to take urgent
mitigation action and begun to explore with the Shanxi provincial authorities
what could be done. The local authorities had already begun to look into a
permit exchange system based on its local regulatory framework. Thus, the
central authorities felt there was sufficient ownership of the problem at local
level to use it as a pilot case. Thus, the goal was to build upon what the local
authorities had already done and expedite the development of a more
ambitious system with outside assistance. With the success of the US Acid
Rain Program, China was interested to explore the use of emissions trading
and sought outside technical assistance.
To demonstrate its seriousness in tackling air pollution in this region, China’s
10th Five Year Plan (2000-05) called for Taiyuan’s SO2 emissions to be reduced
to about 50% of its 2000 level. The Shanxi Provincial Government began
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discussion with the ADB for a loan (which was granted) to cover the cost of
overseas consultants to help design an SO2 permit trading scheme, train local
personnel to engage in emissions trading and help develop a comprehensive
air quality management plan. In October 2000, Taiyuan passed a new local
law allowing emissions trading, and the required implementation procedures
were also put in place. The USEPA was heavily involved in providing the
necessary technical assistance to the Taiyuan city government.
Figure 18

Better but still
a long way to go

Los Angeles smog – Circa 1950 (two left) and 2006 (right)

Source: www.aqmd.gov, www.freedigitalphotos.net

The scheme covered the 26 largest SO2 emission sources in the city, including
steel mills, coke plants and energy utilities, which represented 50% of
Taiyuan’s total emissions. Each of these companies face significantly different
compliance costs, a fact that should encourage trading. The first trade of SO2
credits was made in December 2003 between two industrial enterprises.
Several other trades followed in the next year. While there was not the fullscale trading that its designers had hoped, the pilot scheme helped Taiyuan to:

China’s challenges are
multidimensional
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!

Expand its prototype trading system (“permits exchange”) into a robust
cap-and-trade system;

!

Complete the demonstration component, which included four of the
largest SO2 sources in the area;

!

Revise the SO2 trading system making it applicable for province-wide
implementation, which could be expanded to include proposed national
level SO2 trading between power plants;

!

Conduct training on the complementary use of market-based
mechanisms (emissions trading) and command-and-control measures, as
well as on monitoring and enforcement; and

!

Develop and install two computer-based systems for managing emissions
data and trading activity.

Scaling up emissions trading in China
In 2002, other pilot schemes were introduced in four provinces (Shandong,
Jiangsu, Shanxi, Henan), three metropolitan areas (Shanghai, Tianjin,
Liuzhou (Guangxi), and at one enterprise (Huaneng Company). Despite the
expansion of pilot schemes, progress to full emissions trading has been slow
in China due to the absence of a strong enforcement system and culture.
Monitoring and accounting systems will still need more time to develop. The
penalty system is also blunted by a relatively low cap on the maximum fine
an offender is made to pay. Nevertheless, China is on track to use emissions
trading more extensively in the years to come.
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Emissions trading can be successful in China in the long term on a larger and
even national scale provided:
!

China develops a formal legal structure for emissions trading. This needs
to include development of an effective compliance system. Without real
consequences for non-compliance, emissions trading will not truly
succeed because companies will not feel financial or administrative
pressure to meet their environmental goals.

!

Relevant government actors need to strengthen their coordination. A
large number of interests and departments ranging from planning and
finance to environment need to cooperate if emissions trading is to
succeed.

The Hong Kong-Guangdong emissions trading scheme
The Hong Kong authorities announced on 2 August 2006 the launch of a pilot
emissions trading scheme with Guangdong. Although the scheme has still not
been publicly released yet, there is much anticipation and it is expected to be
announced in February 2007.
The genesis of the programme was the commitment by both sides in 2002 to
reduce regional SO2 by 40%, NOx by 20% and both VOCs and respirable
particulate (RSP) by 55%, using 1997 as the baseline for emissions. The
regional reductions are scheduled to be accomplished by 2010.
Figure 19

Bad news for public
health in Hong
Kong/China

Hong Kong’s RSP (PM10) level is worse than most cities
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Emissions caps for
HK power plants
since 2005

In the years since that agreement, Hong Kong has reduced its emissions of
NOx, VOC and RSP - but its emissions of SO2 have increased significantly, not
decreased. The Hong Kong Environmental Protection Department has already
established emissions caps for power plants progressively since 2005 for
power plants within the city as their air pollution licences are renewed.
Emissions trading could provide some flexibility for power plants to meet the
2010 agreed emissions reduction targets.
Guangdong has experienced considerable economic growth, and pollutant
emissions have comparably increased. The Chinese government is currently
implementing a major programme to install flue gas desulphurisation (FGD)
equipment on major power plants (ie, those greater than 125 MW) to control
SO2 emissions, but there is considerable need for additional pollution control
and energy efficiency measures on the Guangdong side of the border.
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Emissions trading thus offers an opportunity to reduce emissions on the
Guangdong side for lower costs than in Hong Kong, and the proposed pilot
scheme would allow Hong Kong power plants to meet their emission caps in
such a manner.
While final details are not yet available, it is anticipated that the programme
will have the following characteristics:

Pilot scheme for
experience gain

!

It will only be employed by power plants in Hong Kong and the Pearl
River Delta area of Guangdong;

!

It will use a credit trading scheme, whereby emissions reductions in
Guangdong will help Hong Kong power plants meet their regulatory
requirements;

!

Enforcement will be the responsibility of the governments on each side;

!

It is expected, however, that all prospective trades will have independent
third-party validation and verification;

!

A Management Panel will be set up which can ask for detailed data and
reports about compliance;

!

Compliance on the power plants will be measured by using continuous
emissions monitoring (CEM) technology;

!

There will not be any emissions credit given for unit shutdowns, since
Guangdong has indicated that it will close the smaller facilities anyway.

These suggest that the pilot scheme will be a rather narrowly targeted one,
designed primarily to gain experience on both sides. Since the targeted
opportunities will primarily focus on large power plants, rather than the mix
of small scale, polluting facilities generating many of the air quality concerns,
it must be seen as the first step in introducing new economically-driven
measures to further tackle the significant air-quality concerns within the Hong
Kong and Guangdong region.

China’s clean development mechanism
CDM under the Kyoto Protocol can be an engine of sustainable development
in China because unlike most foreign direct investment (FDI) and overseas
development aid (ODA), CDM flows have sustainable development criteria as
a requirement. In addition to providing revenue for CERs generated at the
project level, CDM project investments also have the potential to create
tangible local benefits, including improved air quality, the opening of new
channels for technology transfer, improvements in energy efficiency, and
reductions in poverty associated with increased income and jobs.

Hong Kong/Shanghai carbon exchanges?
Too early to predict
the outcome
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In 2006, Hong Kong and Shanghai both indicated interest in setting up carbon
exchanges. Shanghai’s Wen Wei Po reported on 30 July 2006, an interest
being raised at an international environmental conference for a climate
exchange to be set up. In the case of Hong Kong, the Hong Kong Exchanges
and Clearing Limited is about to embark on a project employing technical
consultants to see how it might set up a trading platform for environmental
products, including carbon, as a part of its Strategic Plan for 2007-2009.
While it is too early to say what the outcome might be in both cases, these
are interesting initiatives and their progress should be monitored closely.
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China’s total primary energy consumption in 2002 was 1.514 billion tonnes of
coal equivalent (TCE). By 2020, if the growth trend of the past few years
continues, China's energy demand will be more than four billion TCE.
Electricity output is rising rapidly, but is still inadequate to keep up with
demand. Industry consumes a large proportion (around 70%) of total energy
use. Energy intensive industrial sectors have grown rapidly over the period
from 2000-05. Transportation is rapidly growing as an energy-use sector.
Growing affluence amongst the Chinese population is also pushing up demand
for energy. Since 2001, energy growth is now 1.5 times the rate of GDP
growth. Energy consumption per unit of GDP of China is five times greater
than the US and 12 times greater than Japan. Industrial processes still
require large amounts of fuel relative to output.
Thus, it is no surprise that China is set to overtake the US as the world’s
largest GHG emitter, possibly as early as 2009 according to the International
Energy Agency (IEA). With its huge appetite for energy consumption and its
dependence on coal as a primary energy source, China has become the
largest single recipient of CDM projects. The IEA estimated that China is likely
to account for 35-45% of total CDM supply, and the World Bank forecast 48%.
Other major CDM host countries are India, Brazil and South Korea.
China’s CDM policy
It is emphasised in China’s policy that the implementation of CDM projects
must not introduce any new obligations for China other than those under the
UNFCCC and the Kyoto Protocol - involvement with CDM does not
presupposed any discussions of future emissions targets. China’s policy also
states that funding for CDM projects from developed countries shall be
“additional” to their current official development assistance and CDM projects
should promote the transfer of environmentally-sound technology to China
first, so that sustainable development goals can be achieved. China is less
interested in FDI than other developing peers since it already has a large flow.

Gaming the CDM system

42

Cases of two Chinese
chemical companies

Two Chinese chemical companies, Meilan Jiangsu Chemical and Changshu 3F
Zhonghao New Chemicals Material manufacture the refrigerant HCFC-22, and
produce the chemical HFC-23 as a by-product. HFC-23 is the most potent GHG
regulated under the Kyoto Protocol. The plants should have been heading for
closure, as the phase-out deadlines agreed under the Montreal Protocol (1987),
approaches to stop the depletion of the earth’s ozone layer. Yet, under the
Kyoto Protocol's CDM and emissions trading mechanism, a tonne of HFC-23
eliminated in a developing country is worth 11,700 times more than a tonne of
CO2 (approximately US$920,000 per tonne). Thus, the chemical companies
applied for and received a sizable loan to retrofit their facilities, using
technologies that capture and destroy the HFCs. Their revenues from producing
a pollutant regulated by the Kyoto Protocol is, ironically, what keeps the plants
open and even profitable when they should be phased out.

Industrialised countries
could pay US$800m a
year to buy CD credits

The New York Times reported on 21 December 2006 that a study calculated
that industrialised countries could pay US$800 million a year to buy CDM
credits even though the cost of building and operating the incinerators
necessary to clean-up HFC-23 is only US$31 million a year. The bad publicity
prompted the deputy director of China’s Office of Global Affairs at the Ministry
of Science and Technology to suggest that China did not wish to encourage
more HFC projects and wanted projects that promoted energy efficiency and
renewable energy that could help alleviate poverty in rural areas.
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China can be a lot
more energy efficient

The Chinese government’s priority areas for CDM projects are in energyefficiency improvements, renewable energy, and methane recovery and use.
These projects have enormous potentials in China as inefficiencies abound,
and it is a key focus of the 11th Five Year Plan (2005-2010).

The CDM process in China

Part II of this report has already described the overall CDM procedures and
process outlined under the Kyoto Protocol. Nevertheless, each ‘host’ country
adapts the general structure to suit its local circumstances. China’s CDM legal
framework was first put in place in June 2004 as interim measures. The full
Measures for Operation and Management of Clean Development Mechanism
Projects came into effect in October 2005.
China’s Designated National Authority for CDM is the National Development
and Reform Commission (NDRC). The process is designed to be completed
within 60 days, and works as follows:

The “51-49” rule

!

A CDM project developer must first submit documents to the NDRC;

!

The NDRC then invites experts (generally from the Ministry of Science
and Technology) to comment on the project proposals;

!

The project must be then reviewed and approved by the National CDM
Board made up of representatives of seven different government
agencies; and

!

The NDRC will approve or reject the application in accordance with the
Board’s decision, and then issues the approval letter necessary for
validation.

CDM project developer must be Chinese-invested or Chinese investmentholding enterprises. While foreign cooperating parties are allowed to
participate in Chinese CDM projects, they cannot be wholly or majority owned
by foreign parties - this is the so called “51-49 rule”.
The government and project developer share the revenues generated from
the transfer of CERs through a levy. CER prices have to be approved by the
National CDM board, which effectively sets minimum prices. The amount of
the levy depends upon the type of project:
! 65% on the transfer of CERs relating to hexafluorocarbons (HFCs) and
perfluorocarbons (PFCs);
! 30% on the transfer of CERs relating to N2O; and
! 2% on the transfer of CERs for forestation projects and projects relating
to energy-efficiency improvement, development and utilisation of new and
renewable energy, and methane recovery and utilisation.
The government portion of the revenue from these levies is to be used in
supporting activities on climate change. The Measures are likely to be subject
to further interpretation and refinement.
CDM projects so far
The first CDM project was a wind power setup in Inner Mongolia in June 2005.
By December 2006, 34 CDM projects have been registered; and two have
requested registration; while a further 201 projects are at the validation stage.
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Figure 20 shows the numbers and types of projects in China’s CDM pipeline
(from the validation stage through registration and to issuance of CER) as of
December 2006.
Figure 20

Hydro holds the
lion’s share

Types of projects in the CDM pipeline (as of September 2006)
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Of the 35 registered projects; 17 are wind farms; seven are hydropower,
three involve recovery and utilisation of landfill gases; six are HFC-23
(trifluoromethane) decomposition projects; one involves recovery of waste
heat from a cement works and its utilisation for power generation and one is
a reforestation project. The two projects that have requested and are
awaiting registration are both wind power projects. Looking at the projects at
validation stage, hydro (70 projects) and wind (46 projects) will continue to
predominate China’s CDM scene; but HFCs (four projects) will lose some
ground (in numbers of projects, if not in quantity of CERs) to other project
types such as industrial energy efficiency (23 projects); coal bed/mine
methane (20 projects) fossil fuel switch (12 projects); landfill gas (11
projects); biomass energy (nine projects). Some emerging project types are
biogas (three projects); N20 (two projects); reforestation (one project) and
agriculture (one project).

CDM system being gamed

Expectations versus outcomes
The results to date have not helped to promote sustainable development and
energy efficiency as much as one would hope. The greatest involvement in
CDM, measured by the number of registered projects to date, has been by
the wind power sector. The existence of a standardised methodology for wind
power projects makes development process easier than for other project
types. Yet, investors have complained that unclear tariff arrangements
increase their risks and may discourage investment in wind power projects.
However, in terms of numbers of CERs, HFC decomposition projects make up
the greatest proportion. These projects are attractive to the market because
they offer the greatest CO2-equivalent savings for the least investment. It is
also simple to prove the element of “additionality” for HFC projects, given the
fact that there is no useful by-product (eg, electricity) and it is therefore easy
to show that the project would not have gone ahead without the CDM.
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China’s energy-saving policy and realities
To build an energyefficient society

China’s policy goals provide for the building of an energy-efficient society. The
11th Five Year Plan sets the goal of quadrupling GDP by 2020, while only
doubling energy consumption. Energy consumption per unit of GDP is to be
cut by 20% of 2005 levels by the end of 2010 (ie, 4% a year). China’s
Medium and Long Term Energy Conservation Plan, if implemented in full, will
limit energy consumption by 2020 to three billion TCE, instead of the four
billion TCE predicted, if current trends continue.
Figure 21

Major climate change-related laws in China
Year
1979
1984
1984
1987
1991
1995
1997
2002
2002
2005

Law
Environmental Protection Law for Trial Implementation
Water Pollution Prevention and Control Law
Forest Law
Air Pollution Prevention and Control Law
Water and Soil Conservation Law
Solid Waste Law
Energy Conservation Law
Cleaner Production Promotion Law
Environmental Evaluation Law
The Renewable Energy Law

Source: State Environmental Protection Administration of China (SEPA)

Focus on energy saving

Following the passing of the 11th Five Year Plan, numerous initiatives have
been taken at national and provincial levels to focus on energy saving. These
include requiring provincial authorities to restrict the expansion of high
energy consuming industries and to include energy efficiency standards in
approval of projects. The government warned enterprises consuming high
levels of energy that they would be closed if they did not fall into line with
national industrial policies. China has also started to adopt variable pricing for
peak and off-peak periods of electricity demand. A number of specific
administrative measures have been implemented to improve energy efficiency
of buildings, vehicles, and electrical appliances, and to reduce the energy
intensity of various industry sectors.

Efforts hampered by
longstanding systemic
weaknesses

Despite these measures, in the first half of 2006, China's energy intensity
climbed 0.8% above the corresponding period in the previous year. It appears
unlikely that the target of 4% reduction in energy intensity by the end of
2006 will be met. Despite the many efforts by the central authorities, China’s
challenges in achieving higher efficiency are hampered by longstanding
systemic weaknesses (although there will be continuous efforts for reform):
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!

Policies contain clear objectives, but few implementation details

!

Incompleteness of laws and regulations

!

Weak enforcement of laws

!

Lack of support from financial and taxation policies

!

High proportion of energy-intensive secondary industries

!

Artificially low energy prices

!

Lack of investment in efficient use of energy

!

Lack of compliance by local officials
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Hexafluorocarbons
(HFCs) take the lead
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A number of these projects were developed on a revenue-sharing basis by
foreign and domestic CDM service providers. The world’s biggest emissionsreduction deal to date is a project in which two Chinese chemical companies
will reduce their emissions of HFC-23. The companies received a total of
US$1.02 billion from the World Bank’s Umbrella Carbon Facility to cut their
HFC-23 emissions by some 19 million tonne carbon dioxide equivalent (tCO2e)
annually, and eventually eliminate them.
However, these projects may not be desirable in terms of meeting the goal of
assisting China to achieve sustainable development. They are generally lowtechnology projects, which produce few additional employment opportunities.
Such deals have given CDM a bad name however. Canada announced in
October 2006 it would not participate due to the poor accountability of such
projects. Environmental groups would prefer governments in developing
countries to require their factories to deal with these emissions as a business
cost or to cover the relatively modest cost of elimination through aid from
wealthier countries.

Opportunities in the future
Coal mine methane is
attractive targets for
development

Coal mine methane (CMM) utilisation projects are also attractive targets for
development as CDM projects, due to the high global-warming potential of
the captured gases, and the relatively cheap and simple technology involved.
The Chinese government has identified CMM as a priority area because of its
potential to reduce China's reliance on natural gas imports, as well as
reducing the number of gas explosions in coal mines and methane emissions.
There are no China projects in the pipeline focusing on transport, which is a
fast-growing source of GHG emissions. Difficulties in establishing a baseline
scenario may restrict development of transport infrastructure projects. In
addition, the return in terms of CERs tends to be comparatively low. Large
bus or trucking fleets may offer a more fruitful ground for CDM projects.
China's cement industry - a significant contributor to total GHG emissions has failed to participate actively. This is possibly due to lack of awareness
within the industry of CO2 as a pollutant.
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Energy efficiency, although identified as a priority area, makes up only a
relatively small proportion of CDM projects. The projects listed by the Chinese
government in the energy-efficiency category generally involve capture and
utilization of waste heat from industrial processes. Other types of energy
efficiency projects tend to be capital and labour-intensive. The process of
establishing the baseline scenario and monitoring emission reductions is
laborious; and the returns are often minimal, and transaction costs high. If
verification becomes easier and cheaper, it is likely that energy efficiency
projects will become more common.

What we can expect in
the short term for
CDM in China?

Carbon exchange is
envisaged

The future of CDM in China
There are three aspects worthy of note going forward:
!

An active market and continuous capacity-building. The boom in
CDM in China is likely to continue for the next two years. The Chinese are
becoming more adept as project developers and many more projects are
likely to come on stream in the foreseeable future. There are many
workshops and seminars on CDM-related subjects taking place in China.
From the perspective of the types of projects, the renewable energy
sector is expected to continue to account for the bulk of the projects, but
from an abatement perspective, methane projects may well continue to
dominate for a while longer (large gas projects have mostly been
snapped up). In the longer term, assuming the post-2012 regime is
resolved soon, the next wave of large-scale CDM projects in China may
well be methane capture from coal mines and untapped seams.

!

High-level support for CDM. The Chinese government, numerous
developed countries’ governments (including the G8+5), the UN, and
various international agencies, such as the UN Development Programme
(UNDP) and the World Bank, are in regular consultation on climate
change issues and implementing the CDM agenda. The World Bank has a
special clean development fund that provides loans to reduce GHG in
developing countries, and China has received a major portion of the loan
portfolio in 2005 (73%) and 2006 (about 60%). The UNDP has developed
a programme - MDG Carbon: Carbon finance for achieving millennium
development goals in China - along with China’s Ministry of Science and
Technology, to link carbon emission reductions under the Kyoto Protocol
and carbon trading schemes to achieve sustainable development. Under
this programme, some type of carbon exchange is envisaged.

!

Need for certainty post-2012. As already stated in Section 2 of this
report, there is considerable urgency for the post-Kyoto regime to be
resolved in order to give certainty to the market that the flexible
mechanisms will continue beyond 2012.

AP6, US-China collaboration and P2E2
Is AP6 all bad?

The formation of the Asia-Pacific Partnership on Clean Development and
Climate (AP6) was announced in 2005 and inaugurated in January 2006. The
members are Australia, China, India, Japan, South Korea and the US. They
described the partnership as a groundbreaking climate-change approach
bringing together key developed and developing countries on practical, progrowth, technology-driven efforts. There is a charter, communiqué, work plan
and eight public-private task forces to implement the AP6 agenda.
However, to its critics, AP6 is an anti-Kyoto ploy pushed by Australia and the
US - the two major emitters that did not ratify the Kyoto Protocol. The
partners respond that AP6 is fully consistent with the principles of the
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UNFCCC and other relevant international instruments, and is intended to
complement but not replace the Kyoto Protocol. Supporters of AP6 believe
these efforts cannot hurt and can only help.
The US and China already have various bilateral channels for collaboration,
one of which is a five-year cooperation framework between the USEPA and
SEPA, and another is the US-China Joint Commission on Commerce and Trade.
In this latter agreement, the Pollution Prevention and Energy Efficiency (P2E2)
environmental financing programme was first developed in October 2005. It is
currently being promoted to use Hong Kong’s well-defined legal and financial
systems in order to mobilise private-sector capital, management and
technology from the US, China and elsewhere, providing solutions for China’s
environmental problems. P2E2’s progress is worth watching.

Much still has to be
worked out

Objectives of AP6
The AP6 is a voluntary, non-legally binding framework for cooperation. It
outlined three key goals to address climate change, energy security and air
pollution within a broader objective of sustainable development and poverty
alleviation. The driving force behind achieving these goals is a reliance on
developing and implementing clean technologies over the long term. The
Partnership plans to work with industry to develop practical and cost-effective
solutions, while at the same time drawing on the experience of existing
government programmes and research.
Unlike the Kyoto Protocol, which imposes mandatory limits on GHG emissions,
AP6 allows members to set their goals for reducing emissions individually,
with no mandatory enforcement mechanism. AP6 partners made clear their
intention to rely on fossil fuels as the underpinning and dominant source of
energy generation into the future, while acknowledging the growing role of
renewable energy and nuclear power in offsetting this supply. Technological
innovation would therefore be geared towards energy efficiency, air pollution
reduction and GHG intensity. In addition, alternative energy sources provide a
basis for energy security.
AP6 has eight task forces covering cleaner fossil energy, renewable energy
and distributed generation, power generation and transmission, steel,
aluminium, cement, coal mining, and buildings and appliances. They are there
to formulate action plans, develop flagship projects, and provide relevant
indicators of progress.

Diverse project proposals

So far, the approximately 100 proposed projects are quite diverse. They
include a voluntarily elimination of tariffs on all energy-efficiency and
environmental technologies; draft design guidelines for carbon capture
technologies for power plants; benchmark conditions and practices in the
steel making sector; and a centre of excellence for cement making in China.
Criticisms of AP6
AP6 has been described by critics as an empty gesture with paltry financial
commitments. Australia has committed to provide A$100 million over five
years to help fund Australia's involvement in projects, with 25% earmarked
for renewable energy projects. The US has pledged to provide US$52 million.
The Pew Centre on Global Climate Change and the WWF (formerly the World
Wildlife Fund) believe, at best, AP6 provides a potentially useful dialogue for
the partners - but it is unclear if it can generate significant investment.
Others point out that CDM under the Kyoto Protocol can do much more.
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Proponents, on the other hand, argue that emission reductions can only be
brought about through active engagement by all major polluters, including
India and China, who have no commitment under the Kyoto Protocol to
reduce emissions. They argue that AP6’s success should be measured not by
how much the member governments spend on the effort, but on how much
new private sector investment and financing could be unleashed and
accelerated. The CDM is seen as a useful leverage to secure financing, but it
will not help projects which are clearly profitable or not additional.

P2E2 likely to be used in
solving problems

P2E2’s role in emissions reduction
P2E2 in Hong Kong is an environmental finance business model based on a
US-China programme of environmental cooperation. There are two key
features of this programme:
!

End-users in China that have either a Hong Kong parent or subsidiary
company may obtain P2E2 technology upgrades to their factories, power
plants or real estate developments from a Hong Kong-based technical
service company (called EESCOs for Environment Energy Service
Companies) at no upfront (ie, extra capital) cost under the terms of a
Hong Kong performance contract; and

!

Hong Kong-based EESCOs are paid in hard currency in Hong Kong for all
P2E2 technical upgrade work done in Asian developing countries,
including China.

Financing for P2E2 projects is provided by commercial banks in Hong Kong,
as working capital and trade finance loans that benefit from loan guarantees,
loan syndications, direct investment and other support from the ADB and the
International Finance Corporation of the World Bank Group.
How does P2E2 help to
reduce emissions?

It has already been shown that P2E2-enabled facilities can reduce air, water
and ground pollution, as well as lower levels of electric power use. P2E2
transaction structures provide substantial financial incentives to technical
service companies to introduce greener and cheaper industrial equipment and
systems of production. When applied to power plants, chemical or other
industrial plants that discharge GHG to the atmosphere, P2E2 programme
technologies and techniques can lower GHG emissions, as well as the leading
air pollutants (ie, SOx, NOx, RSP and VOC).
On 5 December 2006, the Hong Kong-based EESCO, Focus Energy, presented
a Chinese power-generation sector P2E2 case study at a workshop organised
by the Federation of Hong Kong Industries and the US Consulate General in
Hong Kong. By doing P2E2 upgrades to pumps and fans in a coal-fired power
plant at Tongzhou, Jiangsu Province, and a gas-fired power plant at Weigang,
Jiangsu Province, this EESCO was able to achieve total annual electricity
savings of 6,142,000 kilowatts per hour, representing annual cost savings of
Rmb3.1 million (US$375,303). By reducing the electricity consumed in order
to operate these power plants, this EESCO reduced emissions of CO2 by 5,528
tonnes per year or 0.9 tonne of CO2 per 1,000 kilowatts per hour of electricity
generated. As a result of P2E2incentives, this EESCO is now researching new
P2E2 technologies that could enable it even higher levels of cost-savings and
carbon reductions, allowing the EESCO to grow itself.

What effects can
P2E2 have on
emissions trading?

January 2007

P2E2 will contribute positively to the integrity, efficiency, liquidity, volume and
transparency of an emissions trading system, whether trading is done for
carbon or sulphur emission reductions, and whether the emissions reductions
are certified or voluntary.
www.clsau.com
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P2E2 will contribute to the liquidity and volume of an emissions trading
system by largely increasing the pool of projects in Asian developing
countries with verified emissions reductions, and by extension, the number of
certified or voluntary emissions reductions (VER) contracts. Under P2E2, the
private sector identifies, selects, upgrades and monitors the environmental
improvements in polluting, energy-wasting facilities. The more wasteful the
facility, the higher the potential revenue for a technical-service company able
to mobilise the most effective solutions from around the world using P2E2.
Hong Kong EESCO is a
proxy green-bond
issuers for end users

In effect, P2E2 turns Hong Kong performance contracts into proxy green
bonds (with cost-savings shares as the coupon-equivalents) for environmental
projects in China (or other Asian developing countries). Hong Kong EESCO
has essentially become proxy green-bond issuers for end users in these
countries.
P2E2 helps to overcome past impediments to environmental improvement
created by declining public budgets, competition between environmental
protection and rapidly increasing economic growth, and the uneven
enforcement of environmental rules. It also avoids the problem of lack of
public support for eco-taxes.
When a project has been identified by the host government as a CDM project,
then P2E2 lowers the cost to the end user of generating a CER contract. P2E2
similarly reduces costs for the enduser when projects generate VERs.
Since P2E2 combines cost savings with environmental improvements, many
companies whose primary motivation is not environmental protection will still
find the P2E2 approach attractive. For example, US or other foreign investors
in mainland China will find P2E2 a useful tool in:

VER volume to rise
as the business
linkages increase

!

Making their own facilities more cost-competitive, more environmentally
compliant and more acceptable to foreign buyers in societies with strict
environmental requirements;

!

Increasing the value of an otherwise polluted and discounted industrial or
real-estate asset; and

!

Introducing such measures as a form of corporate social responsibility,
raising their value to shareholders, regulators and consumers in their
countries; they can do so not only by “greening” their own operations,
but also by greening their supply chains in developing countries.

In all of these scenarios, the volume of VER contracts will increase as the
business linkages increase between developing countries employing P2E2 and
developed countries purchasing the resulting VERs (or CERs). P2E2 works
well under either a conventional cap-and-trade system or a cap-less saveand-trade system where end users seek P2E2-generated cost savings, as well
as VER trading revenues.
Further, P2E2 will contribute to the integrity, efficiency and transparency of an
emissions trading system by providing Measurement and Verification (M&V)
services by third-party firms. These firms will independently and accurately
monitor emissions reductions in addition to cost savings.
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Linking up emissions trading systems
Post-Kyoto solution - take a Madisonian approach?
Comprehensive
agreements are difficult

Since there is likely to be considerable difficulty in achieving agreement on
the next step in a comprehensive, integrated, global emissions trading system
like that found in the Kyoto Protocol, progress may well be found in another
direction - in a fragmented, multi-speed, bottom-up approach which is based
upon numerous smaller-scale, regional, national and even private-sector
emissions trading programmes.
David Victor, an energy expert at Stanford University, has suggested that
such an approach would resemble the ‘messy federalism that James Madison
adopted in the US Constitution,’ whereby individual states became
“laboratories” for political innovation. Victor noted that international
institutions are relatively weak, and smaller systems could tap stronger
national and regional governance institutions. The best experience with
emissions trading has been found in regions like the US and the EU, which
have such institutions.
This report has already identified many of these smaller-scale programmes
under development. If such an approach were to become the principal means
of tackling GHG emissions, then several things would become necessary,
according to Victor:
!

A framework for stitching together disparate efforts into a global effort;

!

Active participation on the part of the US, given its importance as a GHG
emitter; and

!

A strategy to engage developing countries.

He suggests that this process might appear to be ‘painfully slow and
sprawling,’ but it is the only approach that might build the credible institutions
necessary for ‘what is, in effect, a new monetary system.’
Emissions trading
systems need appropriate
designs to be effective

From this perspective, we can look at the flourishing of emissions trading
systems and other market-based mechanisms with fresh eyes. There is no
doubt that they can help control GHG and other air emissions if they are
appropriately designed. For emissions trading to function properly what needs
to be better understood is the regulatory, economic and political framework
within the particular jurisdiction. To design an appropriate system for a
particular jurisdiction, questions about the functioning of property rights and
assumptions about economic fundamentals need to be understood.
As carbon becomes a new currency in the future, we are also likely to see a
dramatic increase in carbon literacy, with individuals becoming a part of
various kinds of offsetting schemes beyond the frameworks discussed.
In this final section, we explore whether and how emissions trading systems
may link up; how carbon literacy can be improved for governments, business
and consumers; and how individuals can become “carbon-responsible”.

Linking trading systems
is likely among
OECD countries

January 2007

The possibility
It has been noted in Section 2 that the legislation implementing the EU ETS
leaves the door open to links with other emissions trading systems. The Stern
Review has recommended linkups and it seems that a diverse, robust mixture
of trading systems will develop in the international marketplace.
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From an economic perspective, having a wider group of participants will tend
to reduce the cost of meeting a given emission reduction target. This cost
saving will be the greatest where the participants face very different marginal
abatement costs. Thus, linking emissions trading systems internationally is
likely to produce cost savings, although these savings are hard to identify in
advance. The experience of the EU ETS is instructive. The EU undertook an
exhaustive analysis of marginal abatement costs across a huge range of
industry sectors in an expensive, multi-year study. The sectors it predicted as
making major contributions to emission abatement (eg, Germany’s coal
sector) have been overtaken by unexpected conditions (eg, rising natural gas
prices), while other sectors have identified emission-reduction opportunities
less expensive than forecasted. These are some of the very powerful
strengths of market-oriented systems - they can readily react to unexpected
change, and can often find unexpected solutions to the task at hand.
There is also an important political dimension. Climate change is a global
problem, and also represents a major international relations challenge.
Linking emission trading systems will tend to equalise abatement costs faced
by companies around the world, thus significantly reducing competitiveness
concerns. If regional and state-wide US programmes are linked to
international trading systems, this will not only equalise competitive concerns
- it will also serve to bring US participation into the ongoing attempts to
implement climate solutions.

It is not that difficult if
there is mutual
confidence

The difficulties
Linking emissions trading systems is possible even between quite different
schemes. The most important issue is not harmonisation, which can be
addressed in a technical manner, but mutual confidence.
The institutional nuts and bolts of any system are the monitoring and
reporting of inventories by the participants; the verification of these
inventories by credible third parties; and recourse to a credible legal system
that will enforce the system’s objectives and punish fraud. In emissions
trading, the integrity of these factors is magnified because the commodity
being traded owes its existence to government mandate. If participants
suspect that enforcement of the emission caps will be weak or that any
government will be tempted to flout the rules by issuing surplus allowances,
the incentive to use trading as a means of making cleaner investment
decisions will be diminished. Linkages between the US, Canada, Australia, the
EU and Japan are likely to command mutual confidence because participants
will see the respective monitoring and verification systems as robust and the
legal enforcement of caps reliable.
In considering linkages, a number of features are important:

Lowest denominator in
effect becomes the
regime for all

Compliance. Perhaps the most important aspect of any regulatory scheme is
its compliance regime. In linking systems that combine different compliance
regimes, the reality is that the lowest denominator in effect becomes the
regime for all.
The simplest way of applying an incentive to comply with emissions targets is
to set a financial penalty for non-compliance. It has already been pointed out
in Section 2 that the EU ETS applies a financial penalty of €40 (rising to €100
from 2008) for each tonne of CO2 not covered by an EU allowance, as well as
restitution of the excess emissions with an equivalent cut the following year. If
the EU were to link its scheme with one in which the penalty was only €10,
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then traders would ensure that emissions were matched with allowances in
the EU and any non-compliance would migrate to the more lenient regime. In
effect, the non-compliance penalty for the entire system would be €10.
While a fixed price penalty is straight forward, other forms of compliance and
incentive mechanisms may be more complicated. In the case of the UK’s
voluntary emissions trading scheme, participants who opted into the scheme
were given an 80% reduction on their payments under the climate change
levy, which is a carbon tax. The penalty for non-compliance is the forfeiture of
that reduction. Such a mechanism may work within a single jurisdiction but
may have no effect on participants in other jurisdictions. Therefore, if trading
systems are linked, these types of compliance mechanisms do not cross over.
Price cap. As in the compliance regime, the lowest price cap (ie, restriction
on the allowance or credit price) that applies in any of the emissions trading
systems will effectively apply to all of them. Price caps would thus have to be
harmonised by policy makers; otherwise, the market would essentially
harmonise the price caps automatically.
Harmonisation would not
fundamentally affect
prices or environmental
integrity

Project inclusion/exclusion. It is possible to exclude certain project types
from one system that are allowed in another. For instance, the EU ETS allows
the trading of credits from the Kyoto Protocol’s CDM, but this would not
automatically mean that these credits could be traded into a US system. In
practice, however, an exclusion of the credits in a US system would be
notional only, as CDM credits could be used in the EU to “free up” allowances
that could be traded into the US system. Harmonisation would thus increase
transparency and efficiency, but not fundamentally affect prices or
environmental integrity.
Registries. An electronic registry is needed to track the ownership of
allowances within the trading system. Multiple registries can serve this
function, but the greater the degree of harmonisation between them the
better. The EU member states employ a number of different registries, so
harmonisation for registries is desirable but not critical.
Stringency. The relative stringency of the targets in each system does not
affect the technical performance of the system, but may preset a political
obstacle to linking systems. In principle, linking two systems with widely
diverging allowance prices could provide economic benefits to players in both
systems. However, if the result of linking two systems is that there is a large
net financial flow in one direction (and flow of allowances in the other
direction), this may be politically challenging for both the buyer country and
the seller country.

Emission trading makes
costs explicit

January 2007

For the buyer country, the political challenge may seem counterintuitive. After
all, for companies in the more ambitious and expensive system their cost of
compliance will go down (they will get cheaper allowances from the seller
country). However, emission trading makes costs explicit, and the EU
experience suggests that governments attribute the costs to the emission
trading system itself. Where these financial flows are from one country’s
companies to their international competitors, the system may be (negatively)
perceived as a form of international subsidy. Also, stakeholders in the buyer
country may see the linking as undermining the integrity of their system.
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For the seller country, the potential backlash to linking is clear. On its own,
the seller country enjoys a relatively low cost of allowances - a reflection of
the low stringency. As in any emissions trading system, some percentage of
the regulated companies will choose to rely on the market and buy
allowances as their primary strategy for compliance. If the system is linked to
a more stringent and expensive trading programme, however, the more
stringent programme will immediately begin drawing allowances from the
other until the prices reach equilibrium. As a result, some of the companies in
the less stringent system will be faced with higher compliance costs, and
these costs may get passed on to their consumers. On the other hand,
companies who were positioned to be sellers in the less stringent system
would get a higher price for their allowances.

No need for
super structures

The requirements
Assuming that the basic conditions mentioned above are met and there are
no insurmountable political obstacles, the process itself is not complicated.
The regulatory authority responsible for each system needs to agree to
recognise the allowances of the other for the purposes of fulfilling
commitments within its own system. This recognition does not even have to
be mutual. This has already been proposed in the RGGI system: participants
in RGGI are permitted, under certain circumstances, to surrender EU
allowances against their obligations. For this, no formal approval from the EU
is necessary since any legal or natural person can hold EU allowances. A call
to an emissions broker will be enough to secure a supply of allowances. Since
anyone can buy EU allowances, the EU did not itself have to be involved in
this decision. However, efficiency and political cooperation will be best served
in the future by mutual recognition.
In the period up to 2012, the recognition of US allowances in the EU (or any
other party to the Kyoto Protocol) is more complex. The EU ETS contributes
directly to the compliance of EU countries with their Kyoto targets. EU
allowances are tracked or by assigned amount units (AAUs), the emissions
trading currency under the Kyoto Protocol. Allowances bought from a US
system would not provide such AAUs and would compromise the ability of EU
countries to meet their obligations under the Kyoto Protocol. In the longer
term this problem need not apply.
Thus, linking emission trading systems does not have to create new
supervisory bodies. A memorandum of understanding may well be sufficient.
The essential ingredient is confidence in each country’s monitoring,
verification and legal systems. In practice this is likely to restrict such linking
in the first instance to systems in OECD countries.

Linking with developing
countries’ systems
likely be difficult

54

Linking up in developing countries
As discussed in Section 3, the barriers to implementing emissions trading in
developing countries are technical, institutional and political. While there are
many efforts to and prospects for engaging developing countries on emissions
reduction, linking up with their domestic emissions trading schemes will be
difficult. The conditions mentioned above - emissions monitoring and
reporting; verification by credible third parties; and recourse to a credible
legal system - are less likely to be found in some developing countries or
economies in transition.
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Implementing emissions trading systems requires a certain minimum level of
regulatory commitment and enforcement regimes. For countries facing low
technical or institutional capacity, or without the political constituencies
necessary to accept explicit emission limits, or simply with growth rates too
high and erratic to reasonably set targets, emissions trading may well only
play a minor (but not unimportant) role, as in the case of China. There may
be interesting possibilities with Hong Kong’s involvement, but the trading
system is not yet sufficiently developed at this point in time to make realistic
judgments.
Once set, caps need to
be monitored and
implemented

Even if they were politically acceptable, the emissions in developing countries
are growing so rapidly and unpredictably that it would make the setting of
caps on national emission levels extremely challenging. Caps might be set,
but the question remains whether they could be monitored and implemented.
In China, estimates of emissions growth vary considerably, and compliance
would become a guessing game with large environmental and economic
consequences. For the OECD countries, there is much less uncertainty, and
many of them are already implementing fixed targets under the Kyoto
Protocol. The underlying economic conditions are relatively stable, and
emissions are more accurately forecasted.

Difficulties in compiling
emissions inventories

The institutional, legal and technical capacities in developing countries are
still in a nascent stage. New laws and regulations that cover the entire
economy may be needed. Moreover, credible emission caps require
quantitative precision, and thus reliable monitoring tools and robust national
GHG inventories that are developed in accordance with international
standards. This would be a major challenge as, to date, almost all developing
countries have reported difficulty in compiling their emissions inventories
under the UNFCCC.
China has already made clear on numerous occasions that it is not prepared
to take on emission caps. It is true that one reason for this has been the
reluctance of the US to commit to reductions itself, but even a shift in US
policy may not change China’s policy in short term. China (and other
developing countries, such as India) point to its far lower levels of economic
development and per-capita emissions.

Need to synthesise
science, engineering,
economics, regulation
and politics

What else might be done?
Luckily, however, there are numerous abatement potentials that still exist,
and are readily harnessed. Project offsets, such as those found under CDM in
the Kyoto Protocol, as well as other schemes such as P2E2, can be developed
to realise low-cost emission abatement opportunities. The credits can then be
used to lower compliance costs in an emissions trading scheme.
For larger-scale changes, policy reform may be necessary. Of vital importance
in these cases is a sound understanding of the regulatory, economic and
political framework of a jurisdiction, in order to identify how emissions
considerations interact with other policy issues such as energy security, air
and water quality, and the provision of reliable energy services. Successful
engagement of developing countries will mean exploring these links, and this
may require participation in broader policy debates - ones in which marketbased mechanisms are not always favorably received.

Governments realise they
need to improve both
their economic and
carbon literacy . . .
January 2007

It would be helpful for governments to develop more sophisticated analyses
of economic impacts and benefits, as an evidence base for policy choice, but
also as a means of increasing the capacity of developing countries to take
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advantage of such beneficial policy measures. This will require a discussion
about the criteria by which various market instruments and mechanisms
should be assessed. Governments are now beginning to wake up to the fact
that they need to improve both their economic and carbon literacy in order to
set appropriate environmental policies.
Figure 23

. . . in order to set
appropriate
environmental policies

Criteria to be accessed by market instruments and mechanisms
Class of Criterion

Specific criteria

Volume of Emission Reductions Has the potential to deliver significant emissions abatement.
Economic efficiency

Promotes least cost abatement for a given target (including across
sectors and internationally).
Provide efficient price signals to consumers (prices reflect marginal
abatement costs).
Provides efficient incentives for innovation to bring low carbon
technologies to market.
Rewards to investors are proportional to the quantity of emissions
avoided.
Administration, monitoring and verification costs are low both for
regulatory authorities and companies.
The measure can be made compatible with existing measures.
Minimises economic distortions (measured by dead-weight loss).
Robust to uncertainties about the marginal cost of abatement.
Creates efficient signals over time (including avoiding economic shocks).

Effect on vulnerable household Allows mitigation of effects on vulnerable groups, especially the fuel
consumers
poor.
Minimises price rises to the residential sector.
Effect on security of supply

Avoids risks to strategic security of supply (eg, sustained interruption in
fuel supply).
Avoids risks to short term supply continuity (eg, grid instability).

Effect on competitive energy
markets

Consistent with retaining effective competition in the power sector.

Effect on international
competitiveness

Avoids increase in net costs to firms competing in international markets.

Minimises cost to Treasury

Total cost to Government relative to existing measures, cost taken to
include direct payments, tax rebates and loss of tax revenue.

Reducing policy risk

Certainty of achieving reductions targets by 2020.

Measure covers jurisdictions where competing firms are based.

Certainty of achieving reductions targets by 2050.
Robustness to development of international emissions abatement
frameworks.
Robustness to changes in domestic policy environment.
Adaptability to change in conditions (eg, technological development).
Effectively mobilises private
sector investment

Provides long term commitment to rewarding investment.
Provides a legally robust commitment to rewarding investment.

Source: G8+5 Climate Change Dialogue, based on work by Deloitte & Touche LLP
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How to be carbon-responsible?
Carbon allowance for
storage in an
electronic account

Imagine everyone receiving an annual carbon allowance, which is periodically
lowered over time. Your allowance might be stored in an electronic account,
which would be drawn every time you bought electricity, gas, road fuel, air
travel, etc. If you had a surplus allowance at year end, you might sell it and
receive cash; if you are in debit, you will have to buy from someone else.

Some NGOs offer
offsets programmes
to individuals

It seems likely that this sort of idea will eventually take hold. It is already
being explored in some countries. NGOs, such as Climate Care in the UK and
others around the world, already offer offsets programmes to individuals. The
emissions from your air travel might be offset by buying carbon sequestration
from reforestation projects in South America, so the trip becomes carbon
neutral. A one-time return flight between London and Sydney currently
produces about the same emissions as an average British home over a one
year period, for example. Such flights will soon be included in the EU ETS
system, but the idea of individual responsibility - linked to carbon markets
and emissions trading - is already taking hold. We will ultimately see many
more such emissions trading systems and markets, as the international
community, nations, companies - and yes, even individuals - make the
necessary transition to a carbon-constrained world.

Clean & Green - CLSA’s story
CLSA research reports traditionally come in yellow and dark blue. The
company, however, is working toward being green. CLSA has taken a series of
steps to promote the awareness of climate change among the public,
investors and regulators and at the same time it has initiated creative and
concrete measures to help reduce its own GHG emissions.

CLSA U forums focus on
environmental topics

CLSA U, a value-added executive education programme, published
Carbon Management: Strategic implications of climate change in 2005.
Experts from CLSA and The Rocky Mountain Institute together discussed how
to manage GHG missions and global warming. Providing considerable
background knowledge on climate change, this piece paved the way for the
Clean & Green: Sustainable energy report, which was released and well
received at the CLSA China Forum 2006. It studied four high growth
segments – natural gas, wind energy, nuclear power and biofuels – and
highlighted why investors should choose greener stocks. It transferred
scientific facts into stock-picking ideas, by evaluating high oil prices and risks
and opportunities involved in environmental policies. The same Forum also
featured a presentation on how human beings are causing global warming
from an acclaimed scientist, explorer and conservationist, Tim Flannery,
author of The Weather Makers.
Given its rising importance and CLSA’s continuous commitment to the issue,
climate change naturally became a key topic for CLSA Hong Kong Investor
Forum in 2006. We invited the former US vice president, Al Gore, Chairman
and CEO of the Chicago Climate Change, Richard Sandor, and again Tim
Flannery to talk about climate change from different perspectives and its
profound impact, particularly to the business community.

A series of research
reports offer an in-depth
look at climate change

January 2007

Researchers at CLSA have been working on a number of climate changerelated reports. C&G audit 2006 - Carbon management in corporate Asia
(September 2006), for example, borrowed the idea from CLSA’s Corporate
governance reports to rank large companies across Asia based on their
awareness of and response to GHG emissions and climate change.
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Additionally, CLSA intends to issue a follow-up report every year to track
changes in corporate practices and the regulatory environment in Asia over
time. It is our belief that companies that are well-prepared themselves in
dealing climate change can hedge the potential costs from any emerging
compulsory governmental regulations or benefit from being the first to use or
supply environment-friendly technologies. Another report, Boomtown to
gloomtown - The implications of inaction (September 2006) looks closely at
Hong Kong’s air pollution, a critical issue that CLSA believes deserves
immediate and greater attention from the government. More recently, the use
of energy-saving applications has shifted into individual homes. As the trend
gathers momentum, we identitied it as the next major phenomenon after the
digital home to take both the user market and the investment community by
storm. See Sustainable homes - The trend towards energy-efficient housing.
Actions speak louder than words. CLSA took a number of measures to help
reduce the impact of GHG emissions on the environment at the Investors’
Forum in Hong Kong last year. We turned down the air-conditioning system to
save energy, chose recycled paper for printing, donated to a designated NGO
to neutralise carbon emissions from our staff flights, used silverware instead
of plastics for lunch boxes, and collected used recyclables. Additionally, from
1 October 2006, CLSA has become a CarbonNeutral company.

We will launch our
ISO 14000 compliance
project in September

CLSA has started an Environmental Management System (EMS) to build a
comprehensive environmental policy and to minimise its environmental
impact. We have also evaluated the feasibility of being accredited to ISO
14000 voluntary environmental standards, as are many of the companies we
cover. CLSA has identified departments within the company that have the
most impact on the environment and they have gone through a gap analysis.
ISO 14000 is still a relatively new concept among financial institutions, who
usually do not consider themselves largely responsible for climate change.
CLSA, however, thinks differently. We acknowledge our carbon footprint and
try to minimise it as much as possible. More importantly, by complying to ISO
14000 and demonstrating our proactive attitude in combating climate change,
we hope our clients, suppliers and competitors will share the same vision with
us in the near future. Our goal is to get our head office ISO 14000 certified by
early 2007 and expand the project to our other offices. Among them, the
newly opened London office is outfitted with a Clean & Green design,
including customised energy-efficient lighting, heating and air-conditioning,
an easy-to-use progressive recyclying scheme and sustainable timer use in
the construction.

CLSA’s periodic
Clean & Green Update
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