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Abstract

The Marrakech Accords, agreed in November 2001, have gone some way to formalising the carbon constraints for Annex 1
countries, begun by the Kyoto Protocol. Work continues on the flexibility mechanisms of the Protocol — joint implementation,
the clean development mechanism and emissions trading. Jl projects are mainly located in central and eastern Europe and central
America. The CDM is specific to developing countries and is now operational. Two national emissions trading schemes have
started and others are planned. The EU plans to open a trading scheme in 2005. All three mechanisms could stimulate the
consumption of coal using clean coal technologies in developing countries and economies in transition. However, the withdrawal
of the USA from the Kyoto process reduces the value of atonne of carbon and the size of the carbon market, and thus may
reduce the number of projects that proceed.



Acronyms and abbreviations

AAU assigned amount units

AFBC atmospheric fluidised bed combustion

AlJ activities implemented jointly

APEC Asia-Pacific Economic Co-operation

CCT clean coal technology

CDM clean development mechanism

CERs certified emission reduction units

CFBC circulating fluidised bed combustion

CH, methane

CHP combined heat and power

CO.eq carbon dioxide equivalent

COoP Conference of the Parties

EC European Commission

ERUs emissions reduction units

ERUPT emission reduction units procurement tender
FCCC Framework Convention on Climate Change
IBRD International Bank for Reconstruction and Development
IGCC integrated gasification combined cycle

J joint implementation

LHV lower heating value

N,O nitrous oxide

OECD Organisation for Economic Co-operation and Development
PCF Prototype Carbon Fund

PFBC pressurised fluidised bed combustion

RMUs remova units

t/h tonnes per hour

UK-ETS United Kingdom Emissions Trading Scheme
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| Introduction

The Kyoto Protocol was adopted in December 1997: for the
first time legally-hinding greenhouse gas emissions
limitations and reduction targets were set. Developed
countries and economies in transition agreed to reduce their
combined greenhouse gas emissions by an average of 5.2%
compared with 1990 levels. These countries are known as
Annex 1 Parties. The Kyoto Protocol allows any Annex 1
party with an emissions target to transfer units of emissions
to another party if its 2008-12 emission levels are lower than
itsinitialy allocated amount. Two mechanisms have been
introduced for such transfers, joint implementation (JI) (see
Chapter 3) and emissions trading (see Chapter 5). Jl is based
on emission reductions resulting from specific projects.
International emissions trading allows governments to trade
on the basis of their country’s emissions inventory. In
addition the clean development mechanism (CDM) (see
Chapter 4) authorises the crediting to Annex 1 countries of
certified emission reductions (CERS) achieved through
sustainable devel opment projects in developing countries
(IEA 2001b).

Article 25 of the Kyoto Protocol states that it shall enter into
force 90 days after ‘not less than 55 Parties to the
Convention, incorporating Parties included in Annex 1 which
accounted for at least 55% of the total CO, emissions for
1990 of the Parties included in Annex 1, have deposited their
instruments of ratification, acceptance, approval or
accession.” No single party represents more than 45% of
Annex 1 emissions (the USA contributes 36.1%), and thus a
single country opting out against all other parties would not
be able to prevent the Protocol entering into force (Samson,
2001). Following the Earth Summit in Johannesburg,
September 2002, 94 countries with 37.1% of emissions have
ratified the Protocol.

Policies developed in response to climate change and the
Kyoto Protocol have the potential to influence the level, fuel
mix and geographic pattern of markets for coal and other
energy forms (Stuart and others, 2001). This is because the
extraction, transport and combustion of coal, oil and natural
gas accounts for the majority of greenhouse gas emissions to
the atmosphere. Fossil fuel combustion produces roughly
80% of total greenhouse gas emissions in the form of CO.,.
The energy sector also contributes to the majority of methane
(CH,) emissions through coal, oil and gas extraction and
transport, and to nitrous oxide (N,O) emissions through
energy and transport. Global energy-related CO, emissions
are projected to grow by 60% in 1997-2020, based on a
stable policy environment. This projected increase presents a
particular challenge to the Annex 1 countries of the Kyoto
Protocol, which are committed to reducing their emissions
by the budget period 2008-12. Few of these countries are
likely to meet their goals without additional action, apart
from the economies in transition (IEA, 2001b).

Nearly 40% of the world's electricity is generated using coal,

and this dominant role is forecast to continue. World coal
production rose by 60% between 1971 and 1995. And, under
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a business as usual scenario, production is projected to
continue to rise by 2.2%/y to 2020. The mgjority of this will
be in the developing countries of Asia. The use of cleaner
coal technologies (CCTs) can reduce the environmental
impact of the increase in coal use. However, the Kyoto
Protocol is a source of much uncertainty for the CCT
industry (Dixon and others, 2000). The climate change
initiatives may create real opportunities for the CCTsin
developing countries, or they may create barriers. A problem
for the CCT industry is the lack of information regarding
climate change policy on which to base their decisions. This
report aims to fill that gap.

As Knapp (2001) says, the objective of the Kyoto Protocol
and the United Nations Framework Convention on Climate
Change (FCCC) is to reduce greenhouse gas emissions, not
carbon intensity, so although probably not obvious, there
may well be some opportunities for coal. Emissions from the
use of coal can be reduced effectively if alife cycle approach
is taken. For example, improvements can be made during
mining through energy efficiency, the avoidance or reduction
of fugitive emissions and the recovery and utilisation of
coalbed methane. Coal preparation and beneficiation
processes also result in enhanced thermal efficiency. In
combustion, there is a direct role for coal through the
deployment of higher efficiency plant as the technology of
choice in new and replacement facilities and the introduction
and adoption of efficiency management programmes.
Increasing the thermal efficiency of coal combustion from
30% to 40% reduces CO, emissions by over 25% per unit of
energy output (Coa Trans Magazine, 2000). A partnership
role also exists for the partial substitution of coal with
renewabl es to reduce greenhouse gas emissions (see Smith
and Rousaki, 2002).

Emissions of CO, from coal combustion can also be reduced
by CO, capture and sequestration. The CO, may be stored in
aquifers, oil and gas fields or on the ocean floor. These
technologies have great potential and have been studied in
depth by the IEA Greenhouse Gas R& D Programme.
However, as credits towards achieving Kyoto targets can not
be achieved by CO, capture and sequestration, the subject is
beyond the scope of this report.

The goa of the Kyoto Protocol is to reduce greenhouse gas
emissions to the atmosphere. This report examines recent
progress of the Kyoto Protocol, in particular the Marrakech
Accord. Each flexibility mechanism is then studied, with an
emphasis on the opportunities that they may provide for coal.
The report builds on a number of IEA Clean Coal Centre
reports on clean coal technology transfer and the flexibility
mechanisms, including Rousaki (2001), Vernon (1999) and
Vernon (2002).



2 Marrakech Accords

After the Framework Convention on Climate Change entered
into force in 1995, Parties began negotiating for stronger
commitments with targets and timetables. The result was the
Kyoto Protocol, adopted in 1997. The Protocol sets
mandatory limits on emissions for the richest countries of the
world, listed in Annex 1 of the Protocol. The commitment
for Annex 1 countries adds up to a 5.2% reduction of
greenhouse gas emissions below the 1990 emissions levels
by 2008-12. The group target will be achieved by arange of
individual goals. For example, the EU and other European
countries aim to reduce emissions by 8% while Canada,
Hungary, Japan and Poland have atarget of 6% reduction.
Some countries such as the Russian Federation, New
Zealand and Ukraine are to stabilise their emissions, while a
few can increase theirs, such as Australia and Iceland. The
six greenhouse gases (CO,, CH,4, N,O, chlorofluorocarbons,
hydrofluorocarbons and sulphur hexafluoride) are combined
in a‘basket’, with reductions in individual gases translated
into CO, equivalents (CO,eq), using the global warming
potential of the gases. The Kyoto Protocol ‘shall enter into
force [when] no less than 55 Parties . . . which accounted in
total for at least 55 per cent of the total carbon dioxide
emissions of the Parties included in Annex 1, have deposited
their instruments of ratification’ (Article 25 of the Kyoto
Protocal).

On 31 May 2002 the fifteen members of the EU and the
European Commission ratified the Kyoto accord as a bloc.
Japan ratified the protocol on June 4 2002. Following the
Earth Summit in Johannesburg, September 2002, 94
countries representing 37.1% of emissions have now
ratified. The USA withdrew from the Kyoto processin

March 2001. As the largest emitter of greenhouse gases,
their action jeopardises the future of the Protocol, but it is
still possible for the 55% requirements to be met. In
particular, if Russiawith 17.4% of emissions, and Poland
with 3%, fulfil their promises to ratify the pact, the
conditions for entry into force will have been met. Other
countries such as New Zealand and South Korea are also
working towards ratification. The EU and some other
industrialised countries have declared that they wish the
Protocol to enter into force in 2002.

2.1 Agreements at Marrakech

The sixth Conference of the Parties to the FCCC (COP-6)
was held in Bonn in July 2001. Agreement in Bonn was
reached partly by moving negotiations on the legal text to
future meetings, such as COP-7, held in Marrakech from

29 October to 10 November 2001. Thus the aim in Morocco
was to agree the legal text to substantiate the political
agreement of Bonn. However there were still major problem
areas to be solved. These included how to establish assigned
amounts of emissions, the degree of inclusion of carbon
sinks, how to deal with the adverse effects of implementation
of the Kyoto Protocol and the design of the compliance
system to make the Protocol robust. Assigned amounts is the
term used in the Protocol for the total allowed emissions for
a Party over the commitment period 2008-12. Eventually,
after 36 hours of non-stop political negotiations and many
concessions, agreement was reached. The key decisions

The Marrakech Accords make it clear that Kyoto has not

Table 1

Fungibility

Creation of a new removal unit (RMU)

Banking

90% of allowable emissions

Climate change fund and least developed country fund

Summary of key decisions in Marrakech (Pew Climate Centre, 2001; Vrolijk, 2002)

Emissions units under all three mechanisms are to be treated equally. This makes the market in emissions units more liquid and
thus the mechanisms more viable and enhances the opportunities to be cost-effective

The new unit is to represent sinks credits generated in Annex 1 countries. RMUs can be used only to meet a party’s emissions
target in the commitment period in which they are generated. They cannot be banked for the future.

Any remaining emission allowances beyond those needed by a party to meet their target may be banked. Banking of credits
generated under CDM or Jl is limited to 2.5%, respectively, of a party’s initial assigned amount.

The requirement in the Bonn Agreement that each Annex 1 party hold back from the market 90% of its allowable emissions (or
5 times its most recently reviewed emissions inventory, whichever is lower) is deemed mandatory. The provision addresses the
risk of overselling emission credits that a party might need to meet its target. Thus, oversold units become the buyer’s liability.

These two funds were established. The climate change fund will finance activities on the adverse effects of climate change. The
least developed country fund will assist these countries and help them develop national adaptation plans of action. The
adaptation fund is financed from a 2% adaptation levy on the proceeds of the CDM.
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given property rights to the Parties with allowances. The
COP agreed on the principle of narrowing the per capita
differences in emissions between Annex 1 and developing
country Parties. Parties also agreed that the mechanisms
should be ‘supplemental’ to domestic measures (Vrolijk,
2002).

The COP recognised that there was a general concern that
the adverse effects of implementation of the Kyoto
commitments should be minimised. Thus the impact of
response measures should be taken into account in emission
reduction policies. Likely measures include the phase-out of
market and fiscal imperfections and subsidies on
environmentally unsound technologies and economic
diversification (Vrolijk, 2002).

Compliance

The issues discussed in Marrakech included the nature of the
Protocol’s compliance regime, and the link between
countries compliance and their eligibility to participate in
the flexibility mechanisms —JI, CDM and emissions trading.
Clear and firm compliance rules are essential for the
Protocol to retain its environmental credibility, and to
encourage business involvement in the flexible mechanisms.
In Marrakech, the Umbrella Group (Japan, USA, Australia,
Canada, Norway, New Zealand, Russian Federation and
Ukraine) continued to question whether countries’ use of
flexible mechanisms should be subject to the compliance
rules (ENDS Report, 2001).

Breaches of the Protocol will normally be detected by
international expert review teams, which will examine
countries’ emission inventories and other aspects of
compliance. The Umbrella Group succeeded in weakening
the Protocol by forcing an agreement that countries need not
submit detailed inventories of their carbon sinks in order to
qualify for the flexible mechanisms. However, the Parties
agreed alegally binding compliance regime, which would be
adopted by the first Meeting of the Parties after entry into
force of the Protocol. The agreement means that this meeting
will make the final decision on the status of the compliance
regime.

It was agreed that the compliance system will have an
enforcement branch and a facilitative branch. Sanctions
available to the enforcement branch include ordering a non-
compliant country to submit a compliance action plan,
suspend its entitlement to use the flexible mechanisms, and
where it exceeds its emission target for 2008-12, reduce its
emission allowance for the second commitment period by an
equal amount plus 30% (ENDS Report, 2001). These
measures are thought to be sufficient to make companies and
countries reduce their emissions to the target levels. The
Marrakech Accords are considered to have created the
strongest compliance regime of any international
environmental agreement (Vrolijk, 2002).

2.2 Jl and the CDM

The flexibility mechanisms of the Kyoto Protocol are joint
implementation (J1), the clean development mechanism
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(CDM) and international emissions trading, which are
discussed in subsequent chapters. Annex 1 Parties are
eligible to use the Kyoto mechanisms if they have ratified
the Protocol, established their assigned amounts, and will
comply with the methodological and reporting requirements.
Developing countries which have ratified the Protocol can
participate in the CDM. This should encourage countries to
ratify the Protocol, making themselves eligible earlier and
thus more likely to attract investmentsin J or CDM
projects.

In Marrakech, a number of decisions specific to the CDM
were made and they are summarised in'Table 2. Many CDM
projects will be able to begin immediately, with countries
and businesses able to earn emission credits retrospectively
to January 2000 for eligible projects. Afforestation and
reforestation projects will be able to start after technical rules

are completed in 2003 (ENDS Report, 2001).

The COP decided on a two-track approach for Ji. In the first
system, when both host and donor country comply with the
eligibility criteria the procedures are quite simple, and
similar to project-based emissions trading. The second
system is more complex and appliesif the host country does
not comply with registry and additional reporting criteria.

I ssues relating to monitoring, verification and reporting of
land use emissions and sinks were left for future meetings.

The Marrakech Accords establish that the various emission
credits are fully fungible in practice, although they have their
own banking rules. This means that emissions units under all
three mechanisms are to be treated equally. However, the
banking rules mean that the newly introduced Removal Units
(RMU) for sinksin Annex 1 Parties cannot be banked, while
Emission Reduction Units (ERU) from JI and Certified
Emission Reductions (CER) from CDM can be banked, up
to amaximum of 2.5% of a Party’s assigned amount.
Assigned Amount Units (AAU) can be banked without limit,
negating the possible market effects of the limited banking of
the other units. The commitment period reserve is to be 90%
of the assigned amount of 100% of the latest inventory,
whichever is the lowest (Vrolijk, 2002).

2.3 Implications for coal

After the Kyoto Protocol was agreed in 1997, it was safe to
consider the future as * carbon constrained’, that is there was
no possibility that emissions of CO, and other greenhouse
gases could remain unregulated for ever. The Marrakech
Accords have brought this future closer. The agreement has
increased the likelihood of the Protocol entering into force,
bringing with it flexibility mechanisms to minimise costs
internationally. Energy market planning will be atered. The
likelihood of caps on emissions in the near future will need
to be considered when long term investments, such as power
plants are planned (Vrolijk, 2002).

Under the Kyoto Protocol, all EU member countries have
committed themselves to an 8% reduction in emissions. This
means that, in comparison with projected emissions in a non-
reduction scenario, greenhouse gas emissions must be
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Table 2
Vrolijk, 2002)

CDM Executive Board

project activities

Operating rules

Credits

before the date of this decision

Eligibility

Project information

Validation and verification

Project design documents

Unilateral CDM

The Adaptation fund

pledged 450 million €/y to go to these funds

Afforestation and reforestation

Nuclear installations

Summary of decisions made in Marrakech about the CDM (ENDS Report, 2001; Pew Climate Centre, 2001;

was elected in order to facilitate an early start to the use of the CDM. The Board can approve methodologies for baselines,
monitoring plans and project boundaries; accredit operational entities; and develop and maintain the CDM registry. The Meeting
of the Parties after the Kyoto Protocol has entered into force will oversee rules of procedure for the Executive Board;
accreditation standards for, and designation of, operational entities; and a review of regional/sub-regional distribution of CDM

for the CDM, JI and emissions trading were agreed. These include a decision for the CDM Executive Board to develop simplified
procedures by COP-8 for small projects, including the determination of baselines

CDM projects can only accrue credits from the date of registration with the CDM Executive Board, unless already developed

Rules defining a party’s eligibility to participate in the mechanisms were agreed

It was recommended that CDM project information be made publicly available

Recommendations were made for criteria for organisations who will validate and verify CDM projects

Recommendations were made for the information required in CDM project design documents

is to be allowed, so that a developing country can develop CDM projects on its own, without a developed country partner

is financed from a 2% levy on the proceeds of the CDM. It is for adaptation projects and programmes. In Bonn, the Parties

were the only sinks projects allowed, with a volume restricted to 1% of Annex 1 base year emissions

reductions arising from nuclear installations by Annex 1 Parties will not be included.

actually reduced by 570 MtCO.eq, which amounts to an
effective abatement target of 13%. In Europe, the energy
sector is responsible for about 30% of emissions. The most
emissions-intensive plant type is the coa-fired plant, which
accounts for 30% of power generation in Europe. It islikely
that the energy sector will be required to make a
disproportionately high contribution to emission reduction
targets, since the necessary measures are easy to implement
and enforce due to the relatively small number of market
participants responsible for alarge emission volume.
According to Flatnitzer and others (2001), a probable
scenario is that the European energy industry will have to
reduce its emissions by 14-16% (compared to 1990),
corresponding to an effective emission reduction of 17-19%
relative to 2010 (status quo projected). Based on possible
reduction scenarios and emissions certificate price scenarios,

the compliance costs for the energy sector are estimated at
1.4-3.4 billion €ly.

Although ratification of the Kyoto Protocol may reduce coal
combustion in the EU, use of the flexibility mechanisms and
CCT may create opportunities for coa in other regions of the
world, particularly Asia and eastern Europe. A framework
has also been established for technology transfer, in which

al Parties agree to create an enabling environment by
removing barriers and co-operating on various issues, such
as the promotion of technology transfer by export credit
agencies (Vrolijk, 2002).

The commitments of the Kyoto Protocol, as interpreted by

the Bonn Agreement and the Marrakech Accords, are modest
and will not stop the global growth of emissions, partly
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because neither the USA nor developing countries are
participating. However Kyoto set up a system of rolling five-
year commitment period, with the possibility of review and
the strengthening of targets. The Protocol only detailed the
first period and the first targets. Some countries are already
looking at longer term targets. For example, the German
government is looking at a 40% reduction target by 2020 and
the UK government is considering 60% by 2050 (Vralijk,
2002). It is aso likely that targets for subsequent periods for
developing countries will appear on the agenda soon. These
longer term commitments will have further implications for
coal.

The Kyoto Protocol in 2001 — opportunities for coal



3 Joint implementation

Article 4.2 of the FCCC allowed Parties to the Convention to
implement jointly their commitments to policies and
measures designed to mitigate the threat of climate change.
In the context of the FCCC, JI is generally taken to mean
bilateral or multilateral investments in greenhouse gas
emissions reduction or sequestration projects carried out
between Parties. Typically, a donor country provides
investment funds towards the implementation of a project in
a host country, in exchange for credits called emission
reduction units (ERUS) to be held against its own emission
reduction targets. In principle, this kind of arrangement
should allow for greater cost-efficiency in meeting global
targets, since abatement action can be taken first where it is
least costly to do so (Begg and others, 2001). In 1995 the
trial phase of Jl projects began, when projects were known
as activities implemented jointly (AlJ). This phase was
originally planned to run until 1999, but has been extended
until Jl isfully operational.

A number of countries have devel oped programmes for AlJ,
including Germany, the Netherlands, Norway, France, Japan
and the USA. Many of the programmes rely primarily on
private sector funding, with some support available for
feasibility studies and monitoring. The value of projects
approved under the US programme alone totalled

$450 million up until the end of 1997. However, there seems
to have been little recent activity in the USA —the USIJI
(USinitiative on JI) web site has not been updated since
1999. In addition to national programmes the Global
Environment Facility, set up by the FCCC, has funded a
number of projects. As of July 2002, there are 186 planned
and ongoing AlJ pilot projects, that include fuel switching,
energy efficiency, fugitive gas capture, renewable energy,
afforestation and reforestation, forest preservation and
agriculture. Most of the projects have been located in eastern
Europe, central America and Asia. Details of the projects can
be found at the A1J web site (http://unfccc.int/program/

Table 3

Where

eastern European countries have been the main hosts

When

What

example forestry projects)

Baselines

multi-project emission factor

Credits

savings’)

Transfer of credits

amounts

Verification and reporting

Other conditions

and stakeholder views considered

Example

Key features of Joint Implementation Projects for the coal industry (Vernon, 2002)

Any country with a commitment to emission reduction or limitation under the Kyoto Protocol. During the pilot phase, central and

Projects commencing as of 2000 (the pilot phase with no credits currently available operated from 1995 - 2000)

Pprojects to reduce emissions (such as energy efficiency projects and equipment replacement) or enhance carbon sinks (for

The level of emissions that would be generated without the project can be assessed on an individual project basis or using a

ERUs equivalent to the reductions in emissions below the baseline, accumulated over the lifetime of the project (‘additional

Deducted from host country/company allowed amounts (of emissions) and added to the investing country/company allowed

Participants submit project design documents to an accredited independent entity which determines whether the project is

eligible; after this monitoring and verification is the responsibility of the host country

Projects must be approved by the host country and investing country governments; environmental impacts must be assessed

A UK company might seek to upgrade a coal-fired power station in an eastern European country to improve its efficiency. The
company can claim ERUs equivalent to the difference between greenhouse gas emissions from the upgraded plant and
emissions from the old plant, had it continued to operate in its original form

IEA CLEAN COAL CENTRE



Joint implementation

coop/aij). Jable 3 summarises the key features of J projects,
relevant for the coal industry. Joint implementation is
described fully in other reports by the IEA Clean Coal
Centre, such as Vernon (2002) and Rousaki (2001). The
following sections look at examples of J projectsin host
countries, a donor country JI scheme and a World Bank
programme for funding Jl projects.

3.1 China

Norway has entered into an AlJ project with China where
three 75 t/h circulating fluidised bed combustion (CFBC)
boilers and two 12 MW combined heat and power (CHP)
units will be installed in the Shangqiu thermal power plant.
These units will replace about 24 small and decentralised,
low efficiency coal fired industrial boilers while meeting
existing and increasing heat demand. In addition, the CHP
plant will meet the new electric power demand of the
Shangqiu Aluminium Refinery Plant. The project began in
May 2000 and is under construction. The annual heat
supply is forecast to be 1.3 JJly, the electricity supply

will be 118.75 GJly, the annual energy saving will be
32.91 ktCeg/y and the annual CO, mitigation will be
23.86 ktCly. Over the lifetime of the project (to 2020), the
total amount of CO, emission reduction is forecast to be
1.75 MtCO,. The cost per avoided ton of CO, has been
calculated to be $15.02. Norway is contributing $5 million
to the project and $21.98 million is coming from China.
(UNFCCC, 2002).

3.2 Romania

CRE Group Ltd from the UK has undertaken a project in
Romania, where commercial-sized coal fired boilers are
charged by hand, which results in poor efficiency and high
smoke emissions. Although the project was not submitted as
AlJ, it is an example of the type of work that that could be
done asAlJ. The project transferred UK underfeed stoker
technology to Romania by installing and demonstrating
UK-manufactured equipment in a Romanian boiler house
during the 1999-2000 winter. The project was funded by
both countries and the total cost was £100,000.

One complete 300 kWth boiler and underfeed stoker system
and a separate 300 kWth underfeed stoker unit with controls
was manufactured in the UK. The units were installed in
Petrosani, Romania and commissioned in September 1999.
The UK system achieved a boiler efficiency of at least 75%,
and the stoker retrofit to a Romanian boiler achieved at least
67%, while the typical values from Romanian boilers were
only 18-25%. The project demonstrated that Romanian hard
coals could be used effectively athough they have a higher
ash content and lower ash deformation temperature than the
ideal. The estimated cost to the consumer of heat produced
from the boilers is little more than half the cost from
previous supplies. Dissemination activities have been
widespread and a Romanian manufacturer, UPSRUUEM,
based in Petrosani, now has the rights to manufacture and
sell UK designs of underfeed stokers and boilers in Romania.
In addition, a protocol has been signed with three additional
companies which intend formalising a co-operative
agreement with UPSRUUEM (Tucker, 2001).

The Kyoto Protocol in 2001 — opportunities for coal

3.3 Czech Republic

A new hard coa fired CHP plant has replaced alignite-fired
facility which was more than 40 years old. The capacity of
the facility at Mlada Boleslav was insufficient for the
planned doubling of the works' output by 2000. It was also
unable to meet the new Czech Republic emission standards.

The CHP plant has a capacity of 70 MWe and 315 MW heat.
It consists of two 140 t/h coal-fired CFBC boilers and a

60 t/h gas-fired steam boiler. As well as providing power for
the Skoda works, the new plant will supply district heat to
the town of Mlada Boleslav. The plant will reduce CO,
emissions by 330 kt per year. It will also reduce pollutant
emissions significantly below the requirement of the new
Czech Republic standards. The project has been accepted for
AlJ status by the German government (Vernon, 2002).

3.4 The Netherlands

The Dutch Ministry of Economic Affairs hasinstigated a
programme called the Emission Reduction Units
Procurement Tender (ERUPT). This programme effectively
implements Jl and CDM projects by providing funds for the
acquisition of J credits (ERUs) from eastern European
countries and CDM credits (CERS) from developing
countries. The programme is unique in that there isa single
buyer, the Dutch government, purchasing credits from
multiple sellers in other countries. The Dutch government
signs a Memorandum of Understanding with the host
government to the effect that any credits accruing from these
projects from 2008 count towards the Dutch Kyoto target
(Ecoal, 2002).

Any company, worldwide, can put their project into a tender
process. The reduction in emissions due to the project must
be demonstrated to be additional and significantly larger than
that which would have occurred without the project. The
Dutch government purchases ERUS representing emission
reductions during the 2008-12 commitment period. Thus
projects must be operational and distinguishable between
2008 and 2012. The government pays for the emission
reductions once they occur, and also provides a certain
proportion of payment upfront. The revenue from the sale of
creditsis an additional source of income to boost the
feasibility of projects and accel erate their implementation.
Prices for the tenders to date average approximately

7.50 $/tCO,. This scheme should be able to run in parallel
with an EU emissions trading programme (Ecoal, 2002).

The three month submission period for ERUPT closed on

4 March 2002 and six projects have been selected. The
average price for the projects is 4.8 €/tCO.,eq. The successor
programme to ERUPT is carboncredits.nl which aims to see
an increase in the number of completed projects (Blrer,
2001).

Under its AlJ programme, the Dutch government has given
approval for afeasibility study of the potential to improve
energy efficiency and reduce CO, emissions at four steel
plants in South Africa. The project involves both
housekeeping measures and technical changes and it is
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estimated that implementation of the options identified
during the feasibility study could result in a reduction of CO,
emissions from the four plants of 150,000 t/y, compared with
current emissions of 880,000 t/y (Vernon, 2002).

3.5 Prototype Carbon Fund (PCF)

The World Bank established the PCF scheme in January
2000 in collaboration with governments and private sector
companies. The PCF is an attempt to understand the process
and procedures for creating a market in project-based
emissions reductions under the Kyoto Protocol provisions for
J and CDM. The PCF will invest in cleaner technologiesin
developing countries aimed at promoting sustainable
development and reducing emissions of greenhouse gases.
These emissions reductions will be independently verified
and certified and then transferred back to the investorsin the
form of credits. Investors will gain by paying alower price
for emissions reductions than are available in the context of
their own companies or countries. The World Bank will act
as broker. Experience from the pipeline of PCF projects and
the Global Environment Facility’s climate change mitigation
proj ects suggests that there are many opportunities to reduce
greenhouse gas emissions in developing countries at a cost in
the range 1.5-4 $/tCO,eq (Rousaki, 2001). As of August
2002, the PCF has completed preparation of three projects
and has successfully negotiated an emissions reduction
purchase agreement with the host governments. The projects
are fuel-switching in Chile, waste management in Latvia and
hydropower in Uganda (PCF, 2002).

According to Dixon (2001) the PCF is considering
supporting CCTs. For projects so far it has been agreeing
prices around 5 $/tCO,. It is considering an IGCC in centra
Europe as one of its future projects.
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4 Clean development mechanism

The clean development mechanism (CDM) was introduced
in the Kyoto Protocol. The CDM authorises the crediting of
certified emission reductions (CERS) achieved through
sustainable devel opment projects in developing countries
(non-Annex 1 parties) to the commitment of Annex 1 parties.
Reductions under the CDM can be counted as they occur,
anytime between 2000 and 2012, unlike those transferred
under J and emissions trading, which apply to the 2008-12
time frame (IEA, 2001b). The purpose of the CDM may be
seen as promoting sustai nable development that does not
contribute to the sum of greenhouse gases, unlike J that
seeks only to reduce emissions (Dixon and others, 2000).

The CDM became operational in August 2002 when the UN
climate change secretariat announced that companies and
other organisations can now apply for accreditation to verify
projects proposed under the CDM. Unlike emissions trading,
every project must be assessed independently before

reductions can be certified because developing countries
have not adopted quantified emission reduction objectives
(IEA, 2001b). Instead of onerous criteria to establish whether
CDM projects would achieve sustainable development, it has
been agreed that the decision resides with the host country
(Dixon, 2001).

The issue of additionality isimportant for any CDM

project. That is, what would emissions have been without
the project? It is complicated by the fact that both the
investor and the host party would benefit from inflating the
quantity of reductions achieved by specific projects.
Additionality includes the concept of whether the project
would have proceeded in the absence of the CDM; thisis
effectively an economic criterion. It is also counter-intuitive
as the CDM does exist, and thus hard to determine. But it is
a necessary requirement to comply with international trade
rules.

Where

When

What
Projects to reduce emissions only

Baseline

Credits

lifetime of the project

Transfer of credits

Validation, verification and certification

operational entities designated by the Executive Board

Other conditions

Example

against its commitments in 2008-12

Table 4 Key features of the Clean Development Mechanism projects for the coal industry (Vernon, 2002)

Developing countries without emission limitation or reduction commitments

Credits available for projects operating from 2000 to be used against commitments for 2008-12

‘The scenario that reasonably represents the . . . emissions . . . that would occur in the absence of project activity. Where there
are no existing actual or historical emissions, this may be judged on the basis of alternative, economically-attractive
technologies or similar project activities undertaken elsewhere in similar circumstances

Certified emission reductions (CERs), equivalent to additional emission reductions beyond the baseline, accumulated over the

Investing countries/companies may use CERs to contribute to meeting their commitments

Projects will be validated as meeting CDM requirements, and emissions reductions verified and certified, by independent

Projects must provide ‘real, measurable benefits’ for climate change and contribute to host country sustainable development,
they must also be agreed by the host country government. A proportion of the profits from the project will be retained to pay
administrative expenses and to provide a fund for adaptation by the poorest countries

An example of a CDM project might be the installation of an efficient coal-fired boiler to replace a planned diesel generator for
power and lighting in Africa. If such a project was conducted after 2000, the CERs could be banked by the funding company

The Kyoto Protocol in 2001 — opportunities for coal



Clean development mechanism

Setting baselines is also important for CDM projects. The
approach used to determine an emissions baseline for a
CDM project has consequences for the project’s transaction
cost, transparency and administrative feasibility (including
data, monitoring and reporting requirements) as well as for
its environmental additionality (IEA, 2001b). The baseline
is ostensibly a scientific concept, reflecting the level of
emissions that would have occurred in the absence of a
CDM project. However, this requires assumptions to be
made about how energy would have been provided in the
absence of the project, which clearly is subject to
considerable uncertainty and again is dependent on
economic and technical factors. The baseline is also
moveable; it cannot be assumed that the situation prior to a
CDM project would have remained static in the absence of a
project.

industry. The next sections consider some potential host
countries for CDM projects.

4.1 China

Chinais not party to binding reductions in emissions under
the Kyoto Protocol, but is nevertheless critical to the climate
regime as the second largest emitter of CO,. The Chinese
evaluation is that the economic benefits from CDM projects
will easily be outweighed if accepting the CDM leads to
near-term binding emissions reduction commitments for
China. In the long run, Chinamay see it asin its interest to
take on emissions reduction commitments to be able to take
part in an evolving emissions trading regime (Agrawala and
Andresen, 2001).

The Norwegian research institute, Point Carbon conducted a
poll among experts and concluded that Brazil and China
were considered the most attractive countries for CDM
projects. China was chosen because of its large project
potential, especially in the energy sector, the favourable
investment climate and the fast-growing economy. However,
China has little experience of AlJ or CDM projects. Brazil
was selected because of the many opportunities there for
renewable energy projects. The research aso indicated that
methane gas capture from mines, landfills and the prevention
of flaring are among the most attractive types of project
(Point Carbon, 2002).

4.2 India

India has taken a fairly pragmatic approach to the CDM. On
15 September 2000 a protocol of intent was adopted between
the USA and India which states that the USA will support
India in devel oping advanced power technologies, including
testing the feasibility of integrated gasification combined
cycle (IGCC) demonstration plants to establish the most
suitable IGCC technology for Indian coal, the possible
financial structures and to develop atime bound
implementation plan.

Bharat Heavy Electrical Limited (BHEL) has been working
on a Pressurised Fluidised Bed Gasification processthat is
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only suited to high ash coal. They are counting on the largest
thermal power generator, the National Thermal Power
Corporation of India, to own and operate the facility with
technology that BHEL has developed. Finance and
co-operation is being sought from the USA to build a

100 MW high ash coal IGCC demonstration plant
(Selvakumaran, 2002).

Projects that may receive support as CDM projectsin India
include supercritical boilers and coal gasification technology.
Priority areas that could benefit from CDM projects include
IGCC technologies (at 30 US$/tCO,), pressurised fluidised
bed combustion (PFBC) (at 1 US$/tCO,) and renovation and
modernisation projects in the coal power generation sector
(30 USHILCOy).

Gupta (2001) has visited a number of energy-intensive
sectors in India, including the aluminium, iron and steel and
cement sectors that see potential in the CDM. He sums up
their views that:
the large-scale, globally competitive sector, would be
able to access modern state-of-the-art technologies
commercialy, although the cost of capital is high;
the large-scale power generation sector would need
financial assistance to adopt the best of modern
technologies that is also appropriate for the raw
materials available in India, especially given the limited
purchasing power of the consumer.

Many of Gupta's (2001) interviewees said they would
support CDM projects if the technology were available at
reduced rates; if the political long-term implications were
dealt with and if the long-term growth prospects are not
curtailed, that isif thereis clarity that aslong as India’s per
capita emissions are below a certain level, no caps on
emissions would be applied; if the CDM contracts are clear;
and if there is a thorough understanding of how the baseline
should be drawn. Those against CDM felt that it was used to
make India purchase foreign technologies, CDM was a quick
fix solution that would involve Indiain contract based
commitments, and that instead of CDM there should be
emission allowances for countries based on equity and
emissions trading.

4.3 Funding of CDM projects

It is envisaged that most CDM projects will be funded by
the investing organisation, but there may be some
initiatives to stimulate project development. For example,
in May 2002 the International Bank for Reconstruction and
Development (IBRD) signed an agreement with the
government of the Netherlands to establish a facility for
the purchase of credits generated by CDM projects. The
CDM Facility aims to invest €70 million ($62 million) in
CDM projects in atwo-year period, which is predicted to
result in a total emission reduction of 15 MtCO,eq.
Eligible CDM projects include renewable energy, energy
efficiency and fuel switching, but not forestry projects.
There is an option to extend the agreement for a further
two years, with another €70 million to be allocated (JIQ,
2002).
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4.4 Opportunities for coal

A report by the IEA Clean Coa Centre (Smith, 1999)
concluded that CCTs have a magjor potential to reduce CO,
emissions. Much may be gained (compared to the OECD
average net plant efficiency of 36%) by upgrading or
replacing old coal-fired power stations to use more efficient
technologies, up to around 45% LHYV, which are already in
commercia use:

Existing plant CO, reduction, % (based on gCO,/kWh)
New subcritical PC, AFBC 0-10
New ultra- and supercritical PC,

coal/biomass PC, IGCC, PFBC 10—>20

CHP (supercritical PC, PFBC) 3040
coal/biomass (50:50%)AFBC >50

Similar reductions are possible with brown coal and lignite if
waste heat can be used to dry the coal. The most appropriate
choice depends on site specific conditions. The CHP option
gives potentially the maximum gain, when replacing the
reference PC power station with flue gas desulphurisation
and a reference district heating plant. This could be applied
in principle to any of the other technologies. The
coal/biomass (50:50%) AFBC option results in even greater
CO;, reduction. In focusing on the CO, issue, this simple
ranking ignores important parameters such as the wide range
in the installed capacity of these power stations, differences
in availability and costs.

Of the 186 planned and ongoing AlJ projects, around 60
concern energy efficiency improvement, including some
projects to improve the efficiency of coal-fired plants.
Although most JI work uses renewable energy sources, fuel
switching, and forestry projects, there are no technical
reasons as to why the transfer of CCTs should not benefit
from the JI mechanism.

Under the CDM some preference has been given to small
projects, by requiring simplified procedures for the following
project types.
renewable energy projects under 15 MW,
energy efficiency projects reducing consumption on the
supply and/or demand side by up to 15 GW/y. Most cod
power plant rehabilitation would be too large for this
criteria. Only coal-fired plant below about 25 MWe,
with atypical 3% efficiency improvement would
qualify; and
other projects which reduce emissions by sources of less
than 15 kt/y. Dixon (2001) estimates that coa-fired
boilers under about 13 MWth would qualify under this
criteria.

Dixon and others (2000) made a study of the CDM asit is
the one mechanism that applies to developing countries,
which may become alarge market for CCTs in the medium
to long term. The CCTs that were included in the study were
supercritical pulverised fuel, IGCC and PFBC. The study
concentrates on new build coal-fired power plant, and also
considers the rehabilitation of existing power plant and
industrial boilers.

The Kyoto Protocol in 2001 — opportunities for coal

The main findings were;
CCTs offer substantial CO, savings compared to
subcritical coa plant;
deployment of CCTs under the CDM could contribute
significantly to meeting the goals of the Kyoto Protocol;
CCTswould appear to be cost-effective compared with
many other supply side options;
it isunlikely that the share of CO, savings from new
plant CCTs under the CDM would exceed 40% of the
CDM market, that is there would be room for renewable
energy and CCTs in the market;
the CDM could stimulate take-up of advanced CCTs.

The magjority of new coal-fired power stations built in the
developing world to 2010 under a business as usual scenario
are likely to be subcritical pulverised coal stations. Thisis
because they are cost-competitive with other forms of
electricity generation and the technology is well proven.
However, there are CCTs available such as supercritical
pulverised coal plant and the more advanced PFBC and
IGCC. Supercritical plant are becoming the standard in
OECD countries due to their efficiency advantages and only
minor cost differences compared with subcritical boilers. Use
of ultra supercritical steam conditions achieves the greatest
CO, reductions of currently commercial technologies.
However, the cost penalty resulting from the need to import
the technology, coupled with greater complexity and the risk
perceptions of the finance means that supercritical plant are
rare in developing countries. It is likely that PFBC/IGCC
technology may become commercially available to
developing countries by 2005 and these technologies also
offer further improvements in efficiencies, although at a
higher cost (Dixon and others, 2000; Smith, 2001). So there
is an obvious role for the CDM in stimulating the take up of
these technologies in developing countries, although arange
of criteriawould need to be met as many factors influence
the buying patterns of developing countries for large capital
goods. They include price, technology and long-term
commercial relationships. The costs associated with
environmental studies and remediation technologies are only
one factor. It may be that as a result of more stringent
environmental rules on export credits there is a shift in
equipment purchasing patterns in Asia for coal-fired capital
equipment. Equipment that was traditionally purchased from
OECD countries may increasingly be sourced from India and
China (Evans, 2001).

According to analysis by Dixon and others (2000), in the
developing world around 190 GW of new coal-fired capacity
will be installed between 2000 and 2010. If al of this

190 GW were to be produced from CCTs, the annual savings
from these plants compared to the baseline would be
between 55 and 250 MtCO,, depending on the technology
used.

There could aso be substantial emission reductions from
CCT for the rehabilitation of existing coal fired power plant
and from updating boilers in developing countries. For
example, typical industrial boiler efficienciesin Chinaare
65%, compared to 80% in the UK. There are nearly 500,000
coal-fired industrial boilersin China, consuming roughly
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300 Mt/y of coal. A rough estimate is that improving all the
industrial boilersin Chinato UK standards would result in a
saving of 100 MtCO,/y. However, coal-fired industrial
boilers are small units, operated and owned on a small scale.
Unless units could be grouped together, they would be too
small to be considered for the CDM. CCTs for rehabilitation
and refurbishment can be defined as technologies which
significantly improve the environmental performance of
existing plant, and would include modern subcritical coal
plant where these were replacing low efficiency older coal
plant. Greenhouse gas emissions may be reduced much more
by increasing net plant efficiency from 25% to 35% than
from 35% to 45% (Smith, 2001). Thus, an effective way to
reduce emissions is for more countries to attain the average
net power plant efficiency of 36% in OECD countries. Only
as an example, if it was possible to upgrade al existing coal
plant by this amount, given the total developing world
emissions of CO, from coal fired power plant as

1650 MtCO, (in 1995), then some 400 MtCO,/y would be
saved. This exampleis crude, but illustrates the potential of
CCTsfor rehabilitation and refurbishment.

It islikely that material developments for PC plant, within
the EC Thermie ‘700" project, and successful use of hot gas
cleanup on IGCC and hybrid technologies will bring these
technologies to the 30% CO, reduction mark within the next
one to two decades. According to the US Department of
Energy Vision 21 concept, efficiency goals for coal-based
and natural gas based generation are 60% (HHV) and 75%
(LHV) respectively. The target for having commercial
designs of such plants ready is 2015 (McKee, 2002).
Integrated gasification fuel cell systems are likely to be
longer term too (Smith, 1999).

Carbon prices

The demand for emissions reductions has reduced
substantially as a result of the USA withdrawal and the
additional flexibility granted through the treatment of sinks
agreed in Bonn and Marrakech. Supply of emissions
reductionsis largely unaffected, so there will be an
enormous downward pressure on the price on the emissions
market. But price collapse is not in the interest of any of the
Parties involved. Sellers of allowances, the economiesin
transition, would prefer higher prices. Countries hosting Ji
and CDM projects would prefer higher prices to be able to
implement more expensive projects with greater benefits to
the hosts. And many countries on the demand side would
prefer not to have a price collapse too, for political reasons
and reasons of domestic policy implementation. It is much
easier to build a domestic climate policy on carbon prices of
20 $/tC rather than 1 $/tC (Vrolijk, 2002).

The withdrawal of the USA and the inclusion of sinks has led
to one economic model designed to estimate the impact of the
many dimensions of flexibility putting the costs between

0-3 $/tCe, down from 100 $/tCe to12 $/tCe when the USA
was included and sinks were not (GrUtter, 2001). The CDM
market was potentially 246-517 MtCO,/y and has now
shrunk to possibly 60—-390 MtCO, (Dixon, 2001). Thereis
the risk that supply of carbon credits from surplus greenhouse
gas allowances will exceed demand in Annex 1 countries.
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Prior to the withdrawal of the USA, world permit prices
were considered likely to be in the range of 20-50 $/tCO..
When Dixon and others (2000) calculated the credit price
necessary for CCT to be cost-competitive with subcritical
pulverised coal plants at17 $/tCO, for supercritical and
6-227 $/tCO, for IGCC/PFBC, it appeared that most credits
generated from CCT were likely to be competitive with other
options and the CDM market was likely to be large.
However, following the departure of the USA and the
inclusion of sinks, one study by the IEA (2001a) has
estimated the credit value to be below 1 $/tCO,, which is
significantly below the cost of credits from CCTs. Such a
low price will remove the economic driver for using such
cleaner, but more expensive, technologies.

If CCT CDM projects were to happen for political, rather
than economic, reasons, at this price the estimated additional
market value for CCTs would amount to just $0.5 billion in
2000-10. For example, the revenue stream from selling
credits generated by a 500 MW supercritical pulverised fuel
plant at 1 $/tCO, would be about 200,000 $/y, or 0.3% of
annual fuel costs. At these prices it appears unlikely that
many CCT projects will be stimulated by the CDM for the
first Kyoto commitment period 2008-12. In the longer term,
if more stringent targets for subsequent commitment periods
are negotiated before the first commitment period starts,
prices could rise considerably due to banking of credits
ready for the second period. In addition, if the USA were to
rejoin the negotiations for the second period, this would also
have a positive effect on prices (Dixon, 2001).

If the price of a credit is around $20 the CDM could help to
stimulate considerable CCT activity in the developing world.
However, if it hovers around $1, it is hard to see that many
projects will swing into action that would not have occurred
anyhow.
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5 Emissions trading

The basic structure of emissions trading involves agreeing an
emissions cap among the parties. Permits to pollute are then
distributed, where each permit gives the holder the right to
emit one unit of pollution. Some permit holders may invest
in abatement measures and sell their permits, while others
may find it more economic to purchase more permits
(Adams, 1997). According to Morlot (2001) the use of full
emissions trading among developed countries is estimated to
halve the aggregate economic costs of achieving the Kyoto
targets. Under the Kyoto Protocol, emissions of six
greenhouse gases from the energy sector, industrial
processes, solvents and other product use, agriculture and
waste may be traded. Adjustments are possible for changes
in carbon stocks as a result of forestry activities and land-use
change. The assigned amounts are expressed as averages
over five years (2008-12) (IEA, 2001b). It is possible that
emissions trading could be operating at the global level by
2008 (Blyth, 2002).

Denmark and the UK have begun to pilot national
greenhouse gas emission trading programmes. The EU,
Netherlands and Norway have announced their intention to
do so, and many other countries are considering the option.
It is apparent that international coordination could improve
the policy performance, yet little progress has been made in
this area (Morlot, 2001). The next sections look more closely
at existing emission trading programmes, then at the EU
proposals. The position of Russiais considered as it could
have a mgjor role in emissions trading.

5.1 UK Emissions Trading Scheme

The UK government has set up the first emissions trading

scheme (UK-ETS) that covers a broad range of sectors. The

UK government has given £215 million to companies that

have in turn pledged to reduce emissions of greenhouse

gases by 4 MtCO,eq over the five years of the scheme. Three

main categories of company are eligible:

« companies that take on a voluntary emissions cap viathe
incentive auction;

« companies that have a climate change agreement target;

«  companies which enter specific emissions reduction
projects under rules currently being developed by the
Department of Trade and Industry.

To enter the trading scheme, a project must be based in the
UK and must lead to a quantified reduction in greenhouse
gas emissions. In principle, the mechanism could stimulate
emission reductions in any sector not covered by the other
parts of the trading scheme. However, at present the
government has ruled out projects that rely on carbon
sequestration or domestic energy efficiency. Most projects
will have alife of several years, running into the Protocol’s
compliance period of 2008-12 and beyond (ENDS Report,
2002c).

At the first incentive auction in May 2002, companies
committed to greenhouse gas emission reductions relative
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to a baseline period (average emissions 1998-2000). In
return the government agreed to pay a fixed price per tonne
of CO»eq reduction (Blyth, 2002). Thirty-five companies
have taken on caps at a price of 53 £/tCO,. The budget
figure was £215 million, thus the total bid volume was 4
MtCO.eq (that is 4 MtCO,eq x 53 £/tCO, = £215 million)
(Blyth, 2002). Allowing for tax and the fact that
participants’ targets increase steadily over five years, the
53 £/tCO, equates to a market price of about 12—15 £/tCO.eq.
According to the UK Department for Environment, Food
and Rural Affairs, the targets accepted by participants
represent an average reduction of 11% from companies’
baseline emissions.

Although the auction price was 53 £/tCO,, it is likely that
the voluntary nature of the UK scheme will keep prices
below 5 £/tCO,eq. The market is likely to be dominated by a
handful of big players. Just eight companies account for
more than 85% of the claimed emission reduction (ENDS
Report, 20024). The auction rules specified that no single
company could receive more than 20% of the total auction
budget (equating to £43 million or 805 ktCO, at the final
settlement price) (Blyth, 2002).

Participating companies have been able to buy and sell
credits from 2 April 2002 but trade has been quiet, with
about 20-30 deals agreed by late April (ENDS Report,
2002b). It is expected that the voluntary entry route is
likely to attract sellers to the market, as it favours
companies that have already made emissions reductions
relative to the baseline period. Therefore the market may
have an oversupply of allowances, forcing the market price
to be low (current predictions are typically in the range
3-5 £/tCO,) (Blyth, 2002). A low price could limit the
influence of the carbon market on the way business
operates, since investment decisions will be little altered by
factoring in the price of carbon. Thus the new carbon
market would not stimulate much new investment in
emissions abatement (Blyth, 2002). The positive results
from the auction were that greater volumes of emissions
reductions were bid and more companies became involved
than had been expected. In addition, necessary market
mechanisms such as trading and verification services were
kick started.

The UK government has left open the possibility of further
rounds of the incentive auction to bring in more companies
through the direct entry route, but no announcement has been
made yet (August 2002). The UK scheme is very different
from the proposed EU scheme (see Section 5.3) and will still
be in place when EU trading begins. Important transition
issues to overcome include voluntary participation in the UK
scheme, participation by a much wider range of companies,
alocation of indirect emissions from electricity to industry
consumers, and inclusion of emissions from upstream oil
flaring. The UK government however, aims to ensure that its
scheme is compatible with the final version of the EU
scheme (Ecoal, 2002).
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UK Coal

Coa methane projects raise fewer additionality issues than
other sectors and offer considerable, if uncertain, scope for
emissions reductions (ENDS Report, 2002c¢). UK Coal has
entered the UK-ETS on the basis of methane emissions
from collieries. It has already installed two 1.4 MW engines
to generate electricity from methane at its Thoresby pit in
Nottinghamshire, and plans to meet its target by installing
similar equipment at three other collieries. UK Coal’s
emission reduction target for 2006 is 400,000 tCO,eq, for
which it will receive atotal incentive payment of
£21,348,000 (ENDS Report, 20028).

UK Coal has yet to trade any permits because their
baselines are till being verified and thus the relevant
trading accounts have not been set up. However, according
to McGlen (2002), success at auction has enabled UK Cod
to proceed with methane generation projects at various
collieries that would otherwise not have taken place.

5.2 Danish emissions trading

In Denmark, an emissions trading system for electricity
generators has been operating since April 2001. The system
sets limits on total CO, emissions from power production for
2001-03, allocates emissions allowances to eight individual
power companies and allows emissions trading and banking.
The emissions cap is set at 22 MtCO, for 2001, declining by
1 MtCO, each year to 20 MtCO, for 2003. The cap covers
emissions by about 500 electricity producers, most of which
are very small CHP plants that are not part of the emissions
trading programme. The penalty for failing to hold sufficient
allowances is DKK 40 (about 4.90 $/tCO,) (Ecoal, 2002).
The Danish scheme differs from the UK-ETS in that it
involves only the electricity generators while the UK scheme
explicitly excludes electricity generators (Karmali, 2002).

Royal Dutch/Shell and Elsam

Royal Dutch/Shell and Elsam, the largest electricity
producer in Denmark, have swapped CO, emission permits.
The deal between Shell and Elsam is the first link between
the British and Danish CO, emissions trading schemes.
Elsam does not produce electricity in the UK, but had
excess alowances in Denmark that could not be carried
forward after 2003, when the Danish trading scheme ends.
Elsam thus decided to turn this excess into UK permits that
are bankable until 2007, and can be sold on the London
market. Shell has operations under both the UK and the
Danish scheme. The deal is not large in volume, but it
shows that carbon trade can be possible between different
national emissions trading schemes. Actual transfer of
rightsis not allowed between the schemes, but since the
companies swapped rights, this was not a problem. Shell
takes Danish allowances from Elsam in return for UK
alowances. Both companies have stressed the need for a
pan-European trading scheme (JIQ, 2002).
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5.3 European Union

The EU produced a Green Paper on emissions trading in
early 2000. The Green Paper is based on the following
boundary conditions (Engelhard, 2001):
enforcement of the Kyoto Protocol in 2002;
the scheduled starting date of advanced trial EU
emission trading is 2005; the official starting date would
be 2008;
emissions trading is planned to focus initially on CO..
the other five gases may be added later;
permit trading should involve only sectors with large
industrial boilers, such as power plants, iron and steel
production, refineries, chemical plants, glass, ceramics
and construction materials plant, and paper and printing,
that account for about 45% of CO, emissions from the
EU; other sectors could be added later;
the burden sharing in fulfilling the Kyoto requirements
(8% reduction by 2008-12) is to be maintained.

One issue that has arisen in the discussion following the
Green Paper is how to ensure the equal treatment of
companies that are subject to emissions trading and the
resulting cost burden of emissions reduction with companies
that are not subject to the same requirements to reduce
emissions. For example, the EU proposal includes large
power plants, but those with capacities less than 50 MWth
will not be involved in trading (Engelhard, 2001).

The emissions trading scheme proposed by the EC includes
all 15 of the member states within the EU. Other European
countries could be added and it is designed so that it could
eventually link to emissions trading schemes in other

Annex 1 countries, such as Australia, Canada and Japan. The
plan isfor electricity generators to be key participantsin the
scheme (Karmali, 2002). Prices under the proposed EU
trading scheme are expected to be below 6 £/tCO,eq before
2008, but might rise to 2030 £/tCO,eq in 2008-12 (ENDS
Report, 2002a).

The European Parliament would like to see that 70% of the
emission allowances are alocated for free and 30% by
auction for the first period 2005-07. Thisis to prevent the
system from becoming some form of industry taxation
scheme. The Parliament also wishes to set a cap on the total
quantity of allowances that is allocated in each member state
to balance market based mechanisms and other types of
measure. Each member state will then decide the initia
allocation of allowances to companies. The draft proposal
also states that trading is limited to entities that are subject to
an emissions cap (Europarliament, 2002).The scheme allows
unlimited banking of allowances within periods, but limited
banking (decided by member states) into the Kyoto
commitment period. Member states will be responsible for
establishing and enforcing company compliance. There will
be a penalty of €100 per excess tonne of CO, equivalent, or
twice the average market price during a predetermined
period (Ecoal, 2002). The proposed directive is being
debated in the Parliament and the Council (June 2002).

There is awide range of estimates of the potential cost
savings related to emissions trading. The range is from 10%
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of the overall EU Kyoto compliance costs, due to small
differences in member states’ abatement costs, to 56%
assuming EU access to a global trading regime. Thereis aso
apossibility that a proliferation of national schemes may
conflict with EU rules on competition and state aids
(Wettestad, 2001).

New Hampshire, USA

Although the US federal government has declared that it
will not ratify the Kyoto Protocol at least until the end of
the first commitment period (2012), individual statesin the
USA are developing their own policies. On 9 May 2002 the
governor of New Hampshire signed the Clean Power Act.
ThisAct aims to reduce emissions of four types of
pollutants, including CO,, from the state’s three fossil fuel
power plants. The hill sets the cap for CO, initially at 1990
levels. The bill alows the power plants to buy emissions
credits from other companies outside New Hampshire to
fulfill their obligations. However, this makes it more
expensive for companies to buy credits from companies
outside the region. In addition, it encourages the energy
companies to invest in energy efficiency, renewable energy
and conservation (New Hampshire, 2002).

with a business as usual development of emissionsin the
economies in transition, exceed the requirements of the rest
of Annex 1 (Vrolijk, 2002).

Russia's electricity monopoly, RAO UES has established a
commercial Energy Carbon Fund to attract funds for
emissions trading and has an independently verified
emissions inventory to administer its future emissions
trading. In addition, a Green Investment Scheme is being
developed jointly by Russian and European academics and
policymakers. This scheme could channel funds and limit
supply to regulate the price on the emissions market, while
obtaining real investments. It may end up as the only way to
conduct J and emissions trading with Russia (Vrolijk,
2002). The ideafor the scheme is based on recycling
revenues from emissions trading to activities which achieve
further emission reductions in Russia. The rationale is to
contribute to the environmental legitimacy of trading Russian
surplus AAU in the international emissions trading market,
and, therefore, attract additional investment into the country
(Korppoo, 2002).

5.4 Russia

The Kyoto Protocol cannot enter into force without
ratification by Russia, since the USA has withdrawn and
Russiaisthe third largest emitter of CO, (634 MtC in
1990). In Russia, fossil fuel combustion accounts for
approximately 98% of anthropogenic CO, emissions and
77% of total greenhouse gas emissions measured in CO,
equivalents. Between 1990 and 1996 CO, emissions from
fossil fuel combustion in Russia fell by 36%, and fossil fuel
consumption in 1998 was 35% below the 1990 level.
However, the decline in energy and fuel consumption has
been considerably less than that of economic activity. Thus
the energy intensity of the Russian economy has increased,
from alevel that was aready high in 1990 so the potential
for large energy savings has also increased (Moe and
Tangen, 2001). This means that Russia will play a pivotal
role in the future emissions market because of its size, its
large emissions reductions to date compared to its
stabilisation target, and its substantial potential for increased
energy efficiency. Only through access to the Russian
allowances on the emissions market will some of the other
Annex 1 Parties be able to meet their targets (Vrolijk,
2002).

Russia could gain economically from the Kyoto Protocol.
The main benefits will be the potentia revenues of the Kyoto
mechanisms and related investments in the energy sector.
Further benefits will include capacity building and the
potential growth of demand from the international gas
market. However, the US withdrawal means that Russia and
some other countries in economic transition are looking for
buyers for their allowances to justify their plans to ratify the
Protocol. Russia's projected income could be 60-90% down,
or even disappear if the surplus allowances, available even
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BP

BP has implemented a system of group-wide emissions
trading to achieve its target of a 10% reduction in
greenhouse gas emissions by 2010 from a 1990 baseline.
The emissions trading scheme is based on a cap and trade
system in which each base unit, of which there are about
150, is set an emissions target and a basic allocation of
alowances which permit the unit to emit greenhouse gases.
Each unit must stay within its annual allowance of
emissions, and may buy and sell allowances. BP sets an
overall annual group cap that moves it towards its 2010
target and ensures that a real annual reduction is achieved.
A grandfathered approach has been taken to set the group
cap, with 1998 emissions set as the base year. BP trades
CO, and CH,. Methane is converted to CO,eq for trading.
Each unit traded is known as an alowance, and equates to
1tCO,eq. Each alowance is given atag, or serial number,
that identifies its year and place of origin. This would be
important if regulation at a national level were
implemented. Compliance is ensured through the
performance contracts of the individual business unit
leaders, who are responsible for meeting their targets on an
annual basis. The greenhouse gas performance runs
aongside the financia performance of BP, and progressis
reported in the financia performance indicators of the
company. In the first year of the scheme, 2.7 MtCO.eq
were traded at an average market price of 7.6 $/t (Green,
2001).

5.5 Opportunities for coal

Greenhouse gas emissions trading has the potential to have a
considerable impact on coal, particularly as CO, will be the
main gas traded. Emissions trading is seen as a sound
method for cost-effectively reducing emissions with
flexibility as a key characteristic. Flexibility is particularly
important for coal. Emissions trading makes sure that overall
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emissions are reduced without allocating a specific burden to
each fuel, and then allows the market for permits to develop
(Rousaki, 2001).

Emissions trading may result in carbon leakage from

Annex 1 to non-Annex 1 countries. This was found by Stuart
and others (2001) who modelled the impacts on coal in the
Asia-Pacific Economic Co-operation (APEC) region of
implementing the Kyoto Protocol. However, the results of
one economic model can only approximate, at best, the types
of changes that might be associated with achieving emissions
reductions under the Kyoto Protocol (Rousaki, 2001). Stuart
and others (2001) assumed that Annex 1 economies reach
their Kyoto target in 2010 using an international emissions
trading system. They found that the cost of fossil fuels rises
and so does the price of goods produced with fossil fuels,
which leads to reduced demand and hence reduced output.
However, in the non-Annex 1 APEC economies, such as
China, there are improvements in the cost competitiveness of
fossil fuel consuming industries as they do not experience
the cost impacts of Annex 1 countries. Thus carbon leakage
occurs in the corresponding movement of fossil fuel
consumption from Annex 1 to non-Annex 1 countries. This
movement is greatest for coal as it experiences the greatest
cost increases in Annex 1 economies. The model found that
imports of coal by the developed economies fell by over 8%
relative to business as usual. This was partly offset by
increased coal imports by the non-Annex 1 APEC
economies, especialy China.

Emission abatement has a significant impact on the level of
coal use in power generation in Annex 1 countries. As the
cost of using fossil fuels increases and overall economic
activity contracts, the demand for electricity declines. Also,
the cost of using coal in Annex 1 countries increases relative
to other fossil fuels because of its relative emissions
intensity. Hence, these economies use less coal and move
towards less emission intensive fuels, including renewabl es.
The result is a strong decrease in the consumption of coal in
electricity generation in Annex 1 APEC economies. The
extent of this substitution in the different economies depends
on the importance of coal in the baseline fuel structure and
on the potential of other fuels to increase their share of total
electricity generation in a cost effective manner. The impacts
on coa are greater if emissions abatement is undertaken
independently by Annex 1 economies, without emissions
trading (Stuart and others, 2001). Thus, coa use may decline
further in Annex 1 countries in the absence of emissions
trading. In addition, emissions trading may support CCTsin
non-Annex 1 countries.

In general, the US withdrawal has reduced the price of
carbon, thus making many projects less attractive and it has
also reduced the size of the market, as the USA would have
been a mgjor purchaser of emission permits. However, the
US position of continuing to rely on fossil fuels for
electricity generation might lead to further support of CCTs
(de Sampaio Nunes, 2001). In the longer term, these CCTs
may be disseminated to non-Annex 1 parties as a result of
the Kyoto mechanisms.
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6 Conclusions

After the Kyoto Protocol was agreed in 1997, it was safe to
consider the future as ‘ carbon constrained’, that is there was
no possihility that emissions of CO, and other greenhouse
gases could remain unregulated for ever. The Marrakech
Accords have brought this future closer. The agreement has
increased the likelihood of the Protocol entering into force,
possibly in 2002, bringing with it flexibility mechanisms to
minimise costs internationally. These factors will ater
energy market planning and will influence decisions on long
term investments, such as power plants.

There are a considerable number of operational JI projects,
mostly in central and eastern Europe and central America.
Most of the Jl projects involve fuel switching, renewable
energy and energy efficiency measures. However, CCTs
could be the basis for JI projects in eastern Europe where
there is some experience of JI, there are large coal reserves
and relatively inefficient power plants.

Developing countries will want to use their coal to power
their economic growth. The choice is whether they use
cleaner, more expensive technologies or not. The CDM could
provide a significant additional revenue stream for financing
CCT projects and so stimulate the take up of these
technologies.

Emissions trading is likely to be the most widely used of the
three flexibility mechanisms. Two national schemes are
operational, other countries are looking at it and the EU is
proposing to start trading in 2005. It is possible that
emissions trading will be global by 2008.

The number of countries that have implemented or are
actively studying tradeable permit regimes is a sign that
these instruments are gaining support. Trading emission
reductions across Annex 1 countries, and beyond through the
CDM, would be a step towards assuring the sustainability of
climate change mitigation options. Trading may aleviate
some of the concerns about the economic implications of
reducing emissions.

The withdrawal of the USA has major implications for all
the flexibility mechanisms and for the future of coal. When
the USA was a participant in the Kyoto process the price of
carbon was predicted to be around 30 $/tC as the USA was
likely to be a mgjor purchaser of permits Since their
departure it has become more likely to be around 3 $/tC.
This decline in the size and value of permits means that the
mechanisms will have less influence on the viability of
projects. Projects that are economic already or are borderline
may take place using the mechanisms and those that are
politicaly desirable may also be instigated. It is the projects
that require more of akick start that may be lost. If the USA
were to rejoin the Kyoto process for the second commitment
period in 2012, then the flexibility mechanisms may be used
to trigger more emissions abatement projects. Although the
USA is currently withdrawn from the Kyoto process, there
are projects taking place at the company and state level, such
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asin New Hampshire which will contribute to American
expertise on the flexibility mechanisms and emissions
reduction.

In the present political climate there are a number of regions
which provide the greatest opportunities for coal. There are
some prospects for new coal-fired capacity in North
America, and more limited ones in Europe. By contrast, the
potential requirement for new coal-fired capacity in the non-
Annex 1 countries which have no commitments under the
Kyoto Protocol, but do have large coal resources, such as
China and India, is enormous. There are some CCT pilot
projects already in these countries. However, the funding of
large coal-fired projects remains a key issue. The presence of
CCT islikely to increase in these regions, partly due to the
Kyoto mechanisms, and partly as aresult of other initiatives.

The aspirations of the Kyoto Protocol need not be redefined
as areduction in carbon intensity or the exclusion of coal.
The goa of the UNFCCC and the Protocal is to reduce
greenhouse gas emissions in Annex 1 countries. The Kyoto
Protocol is one of the most significant issues to happen to
coal and coa utilisation in the last decade. Coal consumption
is likely to continue to decline in the EU. Coal use can
increase in North America, Asia, eastern Europe and
developing countries. The use of CCTs assisted by the
flexibility mechanisms, can enable this increased coal
consumption to continue within the constraints of the Kyoto
Protocol.
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