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1. Executive summary

Putting a price on greenhouse gas emissions is a cornerstone policy in climate change
mitigation. It is widely accepted that without price measures, it will be significantly more
difficult and expensive to implement the economic transformation required to put the world on
track to meet the Copenhagen Accord goal of limiting temperature rise to 2° C (OECD, 2009).

The need for change is particularly urgent in the power sector, in which IEA modelling shows
global emissions need to be over 50% lower in 2030 than baseline trends (IEA, 2009). Energy
sector carbon dioxide (CO,) emissions account for two thirds of the world’s total anthropogenic
greenhouse gas emissions, so are a critical target for reductions.

Delivering the rapid turn-around in energy investment patterns required to meet this goal will
require clear, strong and sustained policies. To this end, many countries have implemented or
are developing domestic emissions trading systems (ETS).

This paper reviews key design elements of mandatory emissions trading systems that had been
established or were under consideration in 2010. It does not review existing and proposed
carbon tax policies, or the relative merits of taxes versus trading. Rather, the intention is to
explore key design features of emissions trading systems, based on practical experience to date,
with a particular focus on the energy sector.

Mandatory emissions trading systems are already operating around the world (European Union,
Norway, Switzerland, New Zealand, Alberta, New South Wales [NSW], United States Regional
Greenhouse Gas Initiative [RGGI], Tokyo, United Kingdom Carbon Reduction Commitment
Scheme [UK CRC]), are being planned (Western Climate Initiative [WCI] linking US states and
Canadian provinces, California, Korea, Japan, Brazil, China), or have reached an advanced stage
of design (Australia, United States H.R.2454 proposal).

The European Union Emissions Trading System (EU ETS) and New Zealand ETS (NZ ETS) are both
comprehensive nationwide schemes, but take very different approaches: New Zealand allows
unlimited trading with the international Kyoto Protocol market, has broad economy-wide
coverage and distributes all allowances by free allocation. By contrast the EU ETS has a
narrower scope, limits the use of offsets to encourage domestic emissions reductions and is
moving towards widespread auctioning. The Swiss and United Kingdom CRC markets are also
national, but sit within the larger policy context of the CO, levy in Switzerland and the EU ETS in
the United Kingdom.

Other mandatory schemes have been established at the provincial, state or city level (Alberta,
NSW, RGGI, Tokyo) and are limited to the power sector (RGGI, NSW), large industry (Alberta) or
the commercial sector (Tokyo). These sub-national schemes set their own targets which vary in
ambition. Under some schemes (Alberta, NSW) domestic emissions have continued to increase.

These schemes vary in their purpose, coverage, ambition and design features and provide a
wealth of information on the practical implementation of a policy instrument that is relatively
new in climate policy and is being considered by countries outside IEA membership.

The design choices made in these schemes needs to be seen in the wider context of
international action on climate change. For countries that are parties to the Kyoto Protocol,
national trading schemes implemented thus far have been designed to operate within the Kyoto
framework and to support the achievement of these commitments. It is currently unclear
exactly what form the post-2012 international agreement will take, but the current sense is that
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although there needs to be international agreement on emissions commitments, key standards
for measurement reporting and verification and assistance mechanisms for developing
countries, the tools for delivering developed countries’ emissions reduction targets are likely to
be left to individual countries to decide.

In this context, the design choices made by developers of new emissions trading systems are
critical, as these schemes will form major building-blocks in a future global mitigation
framework. To the extent that key design features can be aligned to allow easy linking of
schemes in future, the cost of reducing emissions can be reduced. This could allow for easier
implementation of an eventual international agreement and increase the chances of its success.

The energy sector has particular characteristics that must be taken into account if trading
systems are to be effective in reducing long-term emissions. The long-lived nature of assets in
the sector is critical and delay or uncertainty in price signals can lead to locking-in of high
emissions infrastructure. The interaction between electricity markets and emissions pricing is
complex, with quite different characteristics depending on the level of deregulation of the
electricity market. Power price rises are politically and economically important, so careful
thought needs to be given to how to address distributional issues caused by the introduction of
emissions pricing.

Although emissions trading is a key tool for energy sector decarbonisation, trading can also be
extended to deliver cost-effective emissions reductions in other sectors of the economy and the
coverage of schemes studied here varies significantly. Economy-wide coverage as advocated by
economic theory is being rolled out in the New Zealand scheme, but other schemes seek to
target trading in areas in which the reduction potential is greatest, particularly the electricity
sector and in sectors in which there are not already existing policy instruments in place.

A common feature of scheme design arises from the tension between the ambition for rapid
emissions reductions and the desire to maintain existing economic activity and jobs. Fears over
high economic impacts have led to initial caps which have often been set cautiously, sometimes
causing prices to collapse due to oversupply of allowances. This should not be seen as a failure
of emissions trading, rather it is a reflection of the difficulty in gathering robust data quickly and
the political difficulty of setting and implementing ambitious climate change targets. Although
initial targets are often weak, the infrastructure for measuring, reporting, verifying and
managing emissions is now in place in these jurisdictions, producing a framework for more
ambitious future action.

Despite fears of adverse economic impacts, countries’ economic analyses show that the cost
impacts of emissions trading are not expected to be high, either economy-wide or even for
most energy-intensive industries. Most schemes seek to reduce overall economic impacts by
allowing use of offsets, which enable obligations to be met by making lower-cost emissions
reductions in sectors or countries not covered by the scheme. Because (for a given target) this
reduces domestic abatement within the capped sectors, there is a trade-off between cost and
the rate of domestic transition to low-carbon energy systems.

Generous free allocation of allowances to emissions-intensive industries is standard, but
economic analyses do not generally reveal why this should be in the wider economic interest.
These companies face competition from rivals that do not face emissions pricing, but they also
face competition from companies producing lower-emissions alternative products. Overly
generous support to maintain current production patterns slows the pace of transition to
sustainable low-carbon technologies. Assistance for some industries may be appropriate, but
must be seen as a transitional measure.
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Another common concern is to try and provide certainty for low-carbon investors. In the
schemes studied this is promoted by unlimited banking (all schemes), by fixing rules over long
trading periods (EU ETS, Tokyo) and by setting or signalling caps far in advance (H.R.2454,
EU ETS, Australia). North American proposals (H.R.2454, WClI, California) propose to use cap and
floor prices to assist with investment certainty, but the value of this is debated.

There are significant design choices to be made in establishing an ETS. The current and
proposed schemes reviewed in this paper have a wide variety of designs, reflecting their varying
aims, data availability, political acceptability and the need for transition measures to facilitate
the change from existing high-emissions economic activity to low-emissions systems.

For future schemes, rather than simply copying what has been done elsewhere, it is critical that
the costs and benefits of design choices be evaluated based on local circumstances.

Compromises may need to be made, or schemes phased in gradually. Careful analysis will allow
the costs and consequences of these compromises to be clearly understood, to ensure that they
are reasonable and that the trading system will still be a cost-effective tool for emissions
reductions. This will help provide a clear understanding of how to achieve a realistic, yet cost-
effective transition, as countries seek to chart a course to a low-carbon economy.

Based on our review of the experience to date in the practical implementation and design of
emissions trading systems, the following key lessons emerge:

Ambitious targets

Stabilising atmospheric temperature rise at 2 °C requires a revolution in energy systems. Strong
investment signals are needed, driven by sufficiently high emissions prices. Trading schemes
with very modest targets do not function well (due to the risk of oversupply of allowances) and
will result in only small changes at the margin such as fuel switching in existing generating
plants. If transformative change is desired, ambitious long-term targets must be phased in.

No free allocation of allowances to electricity generators

In competitive markets, free allocation leads to windfall gains for electricity generators and does
not prevent electricity price rises for end users. In regulated systems, although free allocation
could prevent price rises it can also remove the incentive to move to low-carbon generation. In
both cases, if the desire is to offset price rises for end consumers, it is better to compensate
consumers directly (or via electricity distribution companies), rather than providing free
allocation to generators.

Clear long-term investment signals

Visibility of long-term emissions prices is critical to stimulate appropriate levels of investment in
low-carbon technologies. This can be achieved by signalling caps far in advance and political
commitment to the scheme’s long-term duration. This is particularly important for the power
sector, in which early investment in low-carbon capacity can help avoid the lock-in of long-term
emissions from new fossil-fuel plant.

Allow flexibility to make changes in the early years

There is a significant risk of insufficient targets and oversupply of allowances in the early stages
of a trading scheme. If over-allocated allowances can be banked for future use, they can make it
more difficult to reach long-term emissions reduction targets. For the market to function
properly, there is a need to allow flexibility to correct for any early allocation or design errors.
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Cost impacts should not be over-estimated

Overall economic costs and competitiveness issues arising from pricing emissions are expected
to be small compared to ongoing economic growth rates and can be addressed by specific
measures such as use of offsets. Transitional assistance for some industries may be appropriate,
but overly generous support to maintain current production patterns slows the pace of
transition to sustainable low-carbon technologies. The cost (or opportunity cost) of any free
allocation should be considered carefully against alternative uses that could have a greater
positive impact on employment and other economic outcomes.

Complementary and supplementary policies will be needed

Emissions pricing is a cornerstone of climate change mitigation policy, but complementary
policies are also required due to incomplete coverage of trading schemes, the need to support
technology research, development and deployment and the need to deliver underpinning low-
carbon infrastructure. Supplementary policies, if carefully designed, can be helpful in addressing
market barriers and emissions prices that do not yet reflect the social cost of emissions.
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2. Introduction

Numerous studies and publications have outlined the theoretical basis for emissions trading
design choices, but to date there has been less attention paid to the choices made by actual
developers of schemes, why these design choices were made and whether anything can be
learnt from this for developers of future schemes.

This paper reviews key design features of emissions trading systems that were either in
operation in 2010, or under consideration, with a particular focus on issues for the energy
sector. It acknowledges that schemes diverge from the “optimal” prescription of economic
theory, seeks to understand these choices and offers some emerging lessons from the practice
to date of emissions trading design.

This review was undertaken with the assistance of IEA member countries, whose input in
relation to the design details over their schemes is greatly appreciated.

In this paper, Chapter 3 provides a very brief introduction to emissions trading basics and
Chapter 4 examines the issue of what level of emissions reductions are required to meet the
Copenhagen Accord goal of keeping global temperature rises to 2 °C.

Chapter 5 summarises trading schemes that are currently in operation, soon to commence, or
have reached an advanced stage of design. More details of all schemes are included as an
extensive annex.

A more detailed analysis of key design features is presented in Chapter 6, including scheme
coverage, cap setting, economic impacts, price volatility, investment certainty, allocation of
allowances, competitiveness issues, use of revenue (including for consumer compensation) and
market oversight.

Finally, Chapter 7 briefly explores supplementary policies to trading schemes and Chapter 8
draws conclusions.
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3. Basics of emissions trading

In an emissions trading system (ETS), liable entities — those responsible for emissions (for
example electricity generators or large industrial plants) — must hold allowances to match their
emissions over a given timeframe. A cap on the total number of allowances available sets a limit
on the total quantity of emissions. Liable entities have the possibility to sell or acquire
allowances, with a view to minimising their cost of compliance. Trading of allowances
establishes a market price for emissions and promotes least-cost actions to meet the cap.

This chapter provides a brief overview of these systems’ basic structure. Key design choices are
analysed further in Chapter 6.

At the most basic level, schemes simply need to define emissions quotas (i.e. what an
“allowance” represents and how it will be measured), determine how these rights will be
allocated to participants in the scheme, ensure that rights can be enforced and set rules to
enable trading.

Within these broad parameters a wide range of ETS designs are possible and indeed are
currently being implemented in various countries. Beyond the basic requirements for trading,
most schemes include measures that attempt to reduce the impact of introducing carbon
pricing on consumers and emissions-intensive sectors, promote investment certainty for clean
technologies and support energy efficiency.

Nature of emissions quotas

A common definition of the unit of trade (an allowance) is important, particularly where
schemes are linked. In all schemes implemented or proposed, one allowance represents the
emission of one tonne of carbon dioxide (tCO,), or one tonne of carbon dioxide equivalent
(tCO,eq), that is, the equivalent quantity of another greenhouse gas that gives the same amount
of warming based on conversion factors adopted by the United Nations Framework Convention
on Climate Change (UNFCCC).

Participants and timeframes

Liable entities (that is, those entities that will be held responsible for emissions and required to
report emissions and submit allowances), can be “upstream”, for example by making petroleum
suppliers responsible for emissions from their products, or “downstream”, for example making
motorists responsible for the emissions released by the fuel they use. Downstream obligations
provide a more immediate price signal to stimulate behaviour change and can be practical
where a size threshold is used to limit the number of participants (as in the EU ETS). Upstream
obligations are generally simpler and cheaper to implement as they involve many fewer
participants and there is usually better data available, but the price signal is less direct. It is
possible to mix upstream and downstream liabilities within a single ETS and to allow for the
voluntary transfer of obligations downstream.!

! For example, the New Zealand ETS makes liquid fuel suppliers liable for transport fuel emissions, but the
scheme allows large users (such as airlines) to voluntarily opt-in and manage their own obligations.
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System rules can be set over short or long trading periods (from one year to eight years in the
schemes studied here), depending on the balance sought between certainty for scheme
participants and flexibility to adapt to changing circumstances. Some schemes specify a long-
term pathway for a declining emissions cap, while in other schemes caps for future trading
periods will be set by regular reviews.

Box 3.1: Emissions trading and carbon taxes — two approaches to pricing emissions

Mechanisms to price emissions come in two forms: emissions trading schemes (in which the
quantity of emissions is fixed, but the price is determined by the market and is therefore uncertain)
and carbon taxes (in which the price is fixed but the quantity of emissions reductions is uncertain).
Hybrid trading schemes with price caps and floors contain elements of both (Philibert, 2006).

In theory taxes and trading schemes are broadly equivalent: an appropriately struck tax or trading
system should deliver the same emissions reductions for a given price (OECD, 2009). However
establishing this price-equivalence in advance assumes knowledge of future emissions: if BAU
emissions are higher than expected, the trading scheme will deliver higher prices and greater
abatement than the tax and vice-versa for low BAU emissions. If reduction targets (or tax levels) are
set appropriately, the market or tax price should reflect the “social cost of carbon”, which is a
measure of the cost of the impacts of climate change.

If there is uncertainty about the precise level of emissions reductions required, it can be shown that
a carbon tax can be theoretically superior to a trading scheme (Pizer, 2002; Philibert, 2006).
However this assumes that the carbon tax is set at a high enough level to reflect the social cost of
carbon and will be adjusted upwards as necessary; assumptions that may be politically unrealistic.

Carbon taxes are potentially simpler and easier to administer and provide clearer long-term
investment signals, but may be more difficult to set at an appropriate price. Emissions trading
schemes have some critical practical advantages:

e The cap provides a guarantee on the level of emissions, ensuring target levels will be achieved.

e Free distribution of allowances provides a mechanism to address the unequal impacts of
emissions pricing on different sectors (distributional impacts) and provides an “asset” to
emitters that can give them a more vested interest in the scheme’s success.

e The environmental objective is less susceptible to being undermined by political compromises.
In a tax system, political pressure can lead to exemption of some sectors, whereas in a trading
system these sectors tend to receive greater free allocation of allowances rather than being
exempted. This may raise distributional issues, but as long as the overall emissions cap is
unchanged, it does not significantly undermine the overall economic efficiency or
environmental effectiveness of the scheme.

e Trading schemes can be politically more achievable. In both Europe and New Zealand, carbon
taxes were proposed and failed before trading schemes were implemented.

e International alignment of trading schemes rules will be easier than harmonising tax laws, as
taxation is an area in which national sovereignty is fiercely guarded.

Coverage

Emissions trading systems can cover all or only a part of a country’s or an economy’s emissions.
While wide coverage in theory increases the chance of finding the most cost-effective mitigation
opportunities (OECD, 2009), all sectors are not always easily able to participate in a trading
system and other policy instruments (taxes, portfolio or technology performance standards,
incentives) can also be mobilised to cover those activities that are less amenable to coverage by
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emissions trading. The ability to accurately measure, report and verify emissions is an important
element in deciding the scope of coverage.

Some schemes studied are implemented economy-wide, covering all sectors and all six Kyoto
greenhouse gases.” Others are narrowly targeted, for example covering only CO, from power
generation.

Cap and allocation of allowances

Perhaps the most critical decision in designing an ETS is the nature and level of the cap — the
level of emissions that will be delivered by the scheme. Caps can be an absolute quantity of
emissions for the given time period, or can be relative, for example referenced to production
levels or GDP. An absolute cap guarantees the level of emissions that will be delivered,® while a
relative cap can allow for increases in emissions if production levels or GDP increase. A further
variant is a “baseline and credit” scheme, in which participants are assigned a target emissions
pathway. They are liable for emissions above that level, but receive credits if emissions are
below the baseline.

For an ETS to function properly, the cap must be set tightly enough to constrain emissions, so
that there is demand for allowances and a price is established. A system with a cap set above
the actual level of emissions will have an oversupply of allowances, resulting in a low allowance
price and little incentive for emissions to be reduced.

Within the overall cap, there must also be procedures for distributing allowances to scheme
participants. Allowances can be auctioned, allocated for free, or a combination of these. If there
is free allocation, further decisions are needed on whether to base this allocation on historical
emissions, current production levels, or some other formula. Decisions need to be taken on how
to deal with firms that enter or exit the scheme and whether to provide credit for early action
taken ahead of the scheme’s commencement. If there is auctioning of units, the government
has a revenue stream that can be used, for example, to offset the impacts of the scheme on
consumers, businesses and the wider economy and to fund climate change finance
commitments to developing countries. This revenue can be significant: OECD modelling shows
that under emissions trading with full auctioning to deliver the Copenhagen Accord pledges,
revenues in developed countries could reach more than USD 400 billion, or 1% of GDP in 2020
(Dellink et al., 2010a). Decisions are needed on how to best use this revenue.

Most schemes allow the import or export of allowances to other linked schemes, for example
the import of Clean Development Mechanism (CDM) allowances generated under the Kyoto
Protocol. The degree of linking between a domestic trading scheme and external allowances is
again a matter of balance: some schemes allow unlimited imports as a way of reducing costs for
domestic industries, while others set limits to encourage domestic emissions reductions.

Enforcement of emissions rights and enabling trading

If emissions are to be managed, they must first be measured and recorded. A registry (which
records the allowance holdings of scheme participants) is a pre-requisite, along with regulations

% The greenhouse gases covered by the Kyoto Protocol are carbon dioxide (CO,), methane(CH,), nitrous
oxide (N,0), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and sulphur hexafluoride (SFg).

* Note that it cannot however guarantee the delivery of a particular level of emissions reductions, as the
actual level of reductions achieved depends on the evolution of BAU emissions.
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that specify procedures and timelines for measuring and reporting emissions. Some schemes
require independent verification of emissions inventories, while others rely on self-reporting
backed by auditing. In either case, there are generally severe penalties for non-compliance with
obligations to report or surrender allowances, so that their value is not undermined.

Provisions to enable trading vary significantly among the schemes studied. The minimum
requirement is that the registry contains provisions for transfer of ownership of allowances.
Beyond this, some schemes set particular conditions on the trading of allowances, as an
attempt to dampen speculation or market power and provide greater transparency and
oversight in response to recent carbon market fraud cases. Financial and accounting rules also
play a role in this area.

Reducing the impact of emissions prices on consumers and
emissions-intensive sectors

A variety of mechanisms have been used or proposed to reduce the impact of emissions prices
on industry and on consumers — in terms of price uncertainty, price rises, and the potential risk
of price volatility.

Some schemes include measures to phase in emissions trading slowly, to ease the transition for
consumers and companies that are liable entities. For example, start dates can vary among
sectors, with those that need more adjustment given longer before obligations are imposed.
Another transition measure is a period during which allowances can be purchased from the
government at a fixed price, giving a simpler system during the start-up phase. Some schemes
have a transitional price-cap for allowances, to reduce uncertainty for participants during the
early stages of a new scheme. Finally a scheme can also start with partial obligations: for
example companies only needing to hold one allowance for every two tonnes of emissions.

Beyond the transition phase, there are also design measures that can assist participants with
managing allowance price variability. Variations in economic conditions, weather patterns, the
availability of offsets and the actions of other countries can affect the availability of allowances
and therefore their price. “Banking” of unused allowances to future time periods allows current
surpluses to be carried forward and encourages emissions reductions to be made early when
mitigation opportunities are cheaper. Limited “borrowing” of allowances from future years’
allocations is also allowed in some schemes, again to manage short-term price fluctuations.

In addition, some schemes have proposed explicit price caps or floors for the allowance price
which rise with time. Price floors are intended to provide greater certainty for investors in low-
carbon technologies by guaranteeing a minimum price, while price caps are intended to limit
cost uncertainty for emitters. Price caps can be “hard”, meaning that the government
guarantees to sell unlimited quantities of permits at the fixed price, or they can be “soft”, for
example setting aside an extra reserve of units that is made available at a trigger price. Hard
caps provide certainty on price but not total emissions. Soft price caps keep total emissions
capped, but cannot give a complete guarantee on prices. As discussed in Section 6.4, the merits
of cap and floor prices in providing certainty are disputed.

Most schemes also include provisions aimed at protecting the competitiveness of emissions-
intensive industries against rivals that do not face emissions pricing. The most common action is
to provide these industries with high levels of free allowances, sometimes covering 100% of
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their expected emissions.” Some schemes also allow for border taxes to be imposed on
imported products in future if competitors do not face similar carbon constraints (OECD, 2009).

Finally, many schemes dedicate some allowances or auction revenue to provide compensation
to consumers for rising energy prices (electricity, heating and transport fuels) through cash
payments, tax reductions, or by funding household energy efficiency improvements.

Offsets and linking

Most schemes allow the use of offsets, primarily to reduce the cost of complying with emissions
targets. In offsetting, credits are generated for emissions reductions made in sectors or regions
not covered by the cap and these credits used to “offset” emissions within the capped region.
The Kyoto Protocol’s Clean Development Mechanism (CDM) is such an offsetting mechanism. As
long as the credited reductions would not have occurred anyway under business as usual
conditions, the same total level of emissions reductions is made, just in a different location and
at lower cost. Most schemes allow the use of CDM credits (known as CERs) and some schemes
also establish their own domestic crediting schemes for sectors outside the cap, particularly
agriculture and forestry.

Schemes have also generally been designed with some thought of future linking with other
emissions trading systems. For regions with high domestic abatement costs, linking can
significant reduce the overall cost of action. Linking will also increase market size and liquidity,
particularly significant for very small schemes.

At a basic level, any schemes with comparable allowances (for example representing one tonne
of emissions) and measurement framework could be linked and both regions would benefit. The
region with higher domestic abatement costs benefits from the ability to source cheaper
abatement and the region with lower costs is able to profit from the sale of allowances.

In practice, a number of ETS design choices will affect the ease with which linking can occur.
Reduction commitments and system rules would need to be broadly commensurate, to avoid
undermining targets in the more ambitious schemes. The quantity and nature of offsets allowed
would also need to be mutually acceptable, as linking would allow these offsets to move
between schemes. The inclusion of cap and floor prices in one linked scheme but not others
would make linking particularly difficult.

4 ey .. .
These entities are nonetheless encouraged to reduce emissions, as they can make a profit from the sale
of surplus allowances on the carbon market.
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4. The need for ambitious targets

It is generally accepted that pricing emissions is a cornerstone of any serious response to
climate change in market economies (OECD, 2009). Given the speed and magnitude of
economic transformation required, private sector investors must be engaged. Emissions pricing
gives financial incentives to guide their investments. However these signals will only deliver the
desired emissions reductions if the system caps are set sufficiently stringently and with a
credible long-term reduction path.

The Intergovernmental Panel on Climate Change’s 2007 Fourth Assessment Report (IPCC, 2007)
finds that if atmospheric greenhouse gas concentrations are stabilised at around 450ppm (parts
per million), temperature rises have around a 50:50 chance of being kept to within 2 °C of pre-
industrial levels. To achieve this stabilisation, developed country emissions would need to be
reduced 50% to 80% by 2050. More recent analyses put the required developed-country
reductions at 80% to 95% (Allison et al., 2009). The goal of limiting global temperature rises to
2 °C was endorsed as part of the Copenhagen Accord in December 2009, the first time that
governments have put a specific target on long-term emissions reductions.

The IEA World Energy Outlook (WEO) 2009 (IEA, 2009) scenarios provide an insight into the
degree of change that will be required to stabilise atmospheric greenhouse gas concentrations
at 450 parts per million (ppm) (and hence give a fair chance of stabilising temperatures to 2 °C)
and the role that emissions trading could play in this.

In the WEO-2009 450 Scenario, OECD+ countries’ adopt a linked ETS in the power and industrial
sectors from 2013, while non-OECD+ countries undertake national policies and measures in
these sectors. International sectoral approaches (such as co-ordinated vehicle fuel economy
standards) are established in the transport, aviation/shipping and industrial sectors. National
policies and measures are taken in all countries in the transport and buildings sectors. From
2020 to 2030, other major economies® also adopt emissions trading in the power and industrial
sectors.

The reduction targets delivered by emissions trading in the 450 Scenario are ambitious. In 2020
global emissions are reduced by 3.85 GtCO,eq (gigatonnes’ of carbon-dioxide equivalent)
compared to the Reference Scenario, of which cap and trade in the OECD+ delivers 1.8 GtCO,eq
(Figure 4.1). This comprises 1.2 GtCO,eq of domestic reductions in the OECD+ ® and 0.6 GtCO,eq
of offset projects in developing countries. This level of reductions corresponds to a cap for the
trading scheme in 2020 of a 32% reduction compared to 2007 emissions levels, with domestic
emissions 23% below 2007 levels.” In 2030, OECD+ domestic emissions in these sectors are

>A group that includes the OECD and non-OECD countries in the European Union.

6 China, Russia, Brazil, South Africa and the Middle East.

’ One gigatonne equals one billion tonnes.

® This level of domestic abatement is set as a constraint in the model, but is only marginally different from
an unconstrained efficient outcome.

® 2007 emissions 6.8 Gt. Reference scenario 2020 emissions 6.4 Gt, less 1.8 Gt gives a target of 4.6 Gt in
2020, 32% below 2007 levels. Domestic OECD+ emissions are 5.2 Gt in 2020. In this scenario 0.6 Gt of the
reduction is delivered through offsets, 1/3 of reductions compared to the Reference Scenario or about a
quarter of the reduction below 2007 levels.
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reduced to 60% below 2007 levels, with an even deeper target for the trading scheme if
continued use of offsets is allowed.*

Figure 4.1: Sources of emissions reductions to reach the IEA 450 Scenario

| Reference Scenario { ] Emissions
Domestic policies and measures [l Abatement:
e E—— N OECD+
Sectoral agreements -
g Other Major Economies
< OECD+ cap-and-trade for Other Countries
] power and industry

(including international credits)

l:] 450 Scenario

30 31 32 33 34 35
Gt

Source: IEA (2009).

These ambitious reduction targets give rise to high allowance prices: USD 50/tCO,eq in 2020
and USD 110/tCO,eq in 2030. This analysis is extended to 2050 in the IEA Energy Technology
Perspectives 2010 (IEA, 2010a), in which allowance prices reach USD 175/tCO,eq in 2050 for a
50% cut in emissions. These high prices are necessary to drive the deployment of clean
technology. For example, in the 450 Scenario no coal-fired power stations without carbon
capture and storage technology (CCS) are built in the OECD+ after 2020. While there is
significant extra investment required to achieve the 450 Scenario (close to USD 10.5 trillion over
the period 2010-30), this is offset by reductions in energy bills from greater efficiency and
reduced fossil fuel use. Of course for a given carbon price, the level of emissions reductions and
domestic investment varies across schemes, given the varying potential for abatement within
different regions. Linking and the use of offsets in the model help to find the lowest-cost
abatement globally.

A similar analysis of long-term targets consistent with temperature stabilisation at 2 °C was
recently undertaken by the European Commission to inform target setting for Phase Il of the EU
ETS (European Commission, 2010a, 2010b). The Commission models a scenario of gradually
increasing participation in global carbon markets by developing countries, with an overall target
of reducing global emissions 50% by 2050 compared to 1990 levels.

For the European Union, the 2 °C scenario shows domestic emissions reductions in the energy
and industrial sectors of 26% by 2020, 41% by 2030 and 75% by 2050 compared to 1990 levels
(approximately 20%, 36% and 73% compared to 2005 levels). Targets for emissions trading
would be deeper than this to allow for use of offsets, with these sectors having an eventual
target of 80% to 95% reductions by 2050. The analysis notes that the 2020 target currently
enacted for the EU ETS allows higher emissions than implied by this scenario, meaning that
steeper cuts would be required after 2030 if this target is maintained. While this European

'%1f the rule continued that one third of reductions compared to the Reference Scenario can be met with
offsets, this would imply an OECD+ cap for 2030 in the power and industrial sectors of 84% below 2007
emissions levels.
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Commission model shows a slightly slower rate of decarbonisation than the IEA 450 Scenario, it
is still much faster than contemplated in any current emissions trading proposals.

Given the inherent uncertainties in long-term modelling, no model can give a precise answer on
the level of reductions that are required. Nonetheless these results clearly indicate the
magnitude of change that is needed over the long term: a revolution in our energy systems. In
introducing emissions trading, care therefore needs to be taken to ensure that target pathways
in the early years are sufficiently ambitious for long-terms cuts to remain achievable and that
the ETS design options selected are compatible with ambitious caps in the longer term.
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5. Current and proposed emissions trading systems

A number of domestic greenhouse gas emissions trading schemes have now been implemented
or proposed. These range in design from narrow regional schemes covering only electricity
sector CO, emissions, through to economy-wide trading covering all greenhouse gases. Since
the review carried out by Reinaud and Philibert (2007) many new schemes have emerged and
some have been abandoned.

This chapter provides a short overview of mandatory schemes that have been established or
that were under consideration in 2010 with an advanced stage of design detail available,
presented chronologically. Chapter 6 provides further analysis of key design features and a
detailed list of all schemes’ features is included as an Annex.

United Kingdom Emissions Trading Scheme (UK ETS)
2002-06
(UK Department of Climate Change and Energy Efficiency, 2010a)

The UK ETS ran from 2002-06, as a precursor to the establishment of the EU ETS. Early
experience gained in the United Kingdom scheme was an important contributor to trading being
adopted Europe-wide.

Participants were a mix of 32 direct participants, who participated voluntarily in return for
incentive payments, and firms with Climate Change Agreements (CCAs) that wished to manage
their obligations by trading. CCAs are negotiated legally binding emissions or energy reduction
agreements that companies take on in order to receive an 80% discount on the United
Kingdom’s Climate Change Levy (a tax on industrial energy use). Companies were able to use
the UK ETS to buy allowances to cover excess emissions, or sell any surplus allowances from
over-achievement of targets. Because some CCAs were output-linked (emissions were allowed
to increase in line with production), restrictions were put in place to ensure there would be no
net flow of allowances from output-linked CCAs to the capped trading scheme. In practice, the
surplus of allowances among direct participants meant that these restrictions were not required
(Defra, 2006).

The Climate Change Levy and Climate Change Agreements remain in place, but companies now
use the EU ETS to trade allowances.

New South Wales Greenhouse Gas Reduction Scheme (NSW)
2003-
(IPART, 2010)

The Australian State of New South Wales uses emissions trading to manage greenhouse gas
emissions from the production and use of electricity, by using project-based activities to reduce
or offset production of greenhouse gases.

An annual state-wide benchmark is set (expressed as emissions per capita), which is then
apportioned to individual buyers and sellers of electricity, based on the share of demand they
represent. Participants surrender certificates (representing one tCO, of emissions reductions)
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created from project-based activities in low-emissions generation, reducing consumption of
electricity, reducing other on-site emissions, or the sequestration of carbon in forests.

In 2009, certificates representing 34 million tonnes of emissions reductions (34 MtCO,) were
traded, at a market value of USD 117 million (World Bank, 2010).

European Union Emissions Trading System (EU ETS)
2005-
(Ellerman, 2010; European Commission, 2010c)

The European Union’s Emissions Trading System (EU ETS) is the largest and by far the most well-
developed ETS in place and is a cornerstone of Europe’s policy response to climate change. The
overall cap is 6.5% below 2005 levels for 2008-12 and will tighten to 21% below 2005 levels in
2020. The cap will be tightened further to 34% below 2005 levels if other countries also take on
appropriate commitments. Discussions around tightening the target will take place in early
2011, informed by the European Commission’s work on developing a pathway for emissions
reductions to 2050.

The EU ETS began with a trial phase (Phase |) from 2005-07 and is now in its second phase of
trading from 2008-12 (Phase Il). The phases have allowed for improvements. The cap was
significantly tightened at the beginning of Phase Il in light of improved installation-level
emissions data. The legislation underwent a major revision, agreed in 2008 based on lessons
learned, agreeing significant changes that will apply to the third trading period (Phase IIlI) which
will run from 2013-20 and beyond.

The scheme covers medium and large emitters such as electricity generators, pulp and paper,
steel and cement production and combustion facilities greater than 20 megawatts thermal
rating (MWth) — for example large commercial boilers. As of 2010, around 11 000 facilities in
27 member states are included, covering 45% of European CO, emissions. Aviation is to be
included from 2012 and aluminium production from 2013. Initially only CO, was covered,*' but
from 2013 this is to be expanded to other greenhouse gases produced by processes already
covered by the system.

Allocation of allowances in Phase | and Il was determined by individual countries under National
Allocation Plans (NAPs), based on criteria established collectively and overseen by the European
Commission. The overall system-wide cap is the sum of allocations made under the NAPs.
Almost all allowances were allocated for free in Phase | and II: for example only 3% of
allowances are set aside for auctioning in Phase Il

Rather than making significant emissions reductions, the objectives for Phase | were to establish
the infrastructure for trading, gain experience and to test the rules that had been put in place.
Modest initial targets also reflected the quick start-up of the scheme, with companies having
had little time to move to lower-emissions production before trading commenced. Phase |
targets were set (after downward adjustment by the European Commission) to below expected
business as usual (BAU) levels. However when the first year’s audited emissions inventories
were released, it became apparent that emissions would nonetheless be below the level of the
cap. The resulting surplus of allowances and, most of all, the inability to bank them for future
use caused the market price to crash — although the decision not to allow banking between the

11 . . . P .
In Phase Il, countries are allowed to unilaterally include other gases or activities. Austria, the

Netherlands and Norway have unilaterally opted in nitrous oxide from nitric acid production. The United
Kingdom is consulting on the same opt-in.
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trial phase and Phase Il ensured that the over-allocation from the start-up phase was not carried
over into future years, protecting the level of ambition of the system going forward and
ensuring its coherence with member states’ Kyoto Protocol commitments starting in 2008. The
Phase | over-allocation is largely attributed to the lack of availability of good data during the
development of NAPs, both on emissions and emissions trends. Despite the over-allocation,
analysis has shown that emissions reductions were made in Phase |, estimated at between 2%
and 5% (120 MtCO,eq and 300 MtCO,eq).

Phase Il from 2008-2012 was designed to coincide with the first commitment period of the
Kyoto Protocol and is a major mechanism for meeting Europe’s Kyoto commitments. The draft
Phase Il NAPs were significantly tightened by the European Commission on the basis of
improved emissions data, reported under the EU ETS legislation when it came into force in 2005
and the overall level of allocation was eventually set to 6.5% below actual 2005 emissions.
Around 280 MtCO,eq of offset credits (credits for emissions reductions undertaken elsewhere
via the Kyoto Protocol’s Clean Development Mechanism [CDM] and Joint Implementation [JI])
can be imported into the scheme each year and used towards firms’ compliance obligations. As
these offset credits are generally cheaper than reducing emissions locally, they reduce the
compliance costs for participants. Offsets from forestry and nuclear projects are not permitted.

Unexpectedly, Phase Il has also turned out to be over-supplied, largely due to the sharp drop in
industrial output and power generation in 2008 and 2009. However the price of allowances has
not collapsed, because unlike Phase |, allowances are now able to be banked for use in future
trading periods. The tougher target for Phase Ill has supported demand for allowances and
therefore allowance prices. Allowance prices traded around EUR 25/tCO,eq for much of 2008,
before tumbling as industrial production and electricity generation fell with the recession, along
with demand for allowances. Since mid-2009, allowances have traded in a range between
EUR 13/tCO,eq and EUR 16/tC0O,eq.

For Phase lll, allocation decisions will be centrally co-ordinated by the European Commission so
that industries are treated equally across member states, with harmonised rules for auctioning,
allocation, treatment of new entrants, criteria for receiving free allocation and allowed use of
offset credits. There will be a significant increase in auctioning, with more than 50% of units
auctioned from 2013, increasing each year. In general there will be no free allocation for
electricity generators in Phase lll, to address concerns about windfall profits to this sector.
Allocation to energy-intensive industries will be benchmarked against industry best practice and
allocation to other industries will be significantly reduced, phasing out completely by 2027. The
total quantity of allowances allocated to industry (energy-intensive and other) will decrease in
line with the overall cap, reducing by 1.74% per year from 2013.

In 2009, 6 326 MtCO,eq of allowances were traded in the EU ETS, at a market value of
USD 118 billion (World Bank, 2010)."

Norway
2005- Participant in EU ETS (with adaptations) from 2008
(Norwegian Ministry for the Environment, 2009; Alstadheim, 2010)

Norway launched domestic emissions trading in 2005, originally not connected with the EU ETS.
The trial scheme covered approximately 10% of national emissions (mostly in industry). Just as
in the EU ETS, supply of allowances exceeded demand during the initial phase and the

12 This reflects the total traded volumes, not net transfers between buyers and sellers.
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allowance price fell to zero. However valuable experience was gained in allocation, monitoring,
reporting and verification.

From 2008 Norway’s trading scheme has been part of the EU ETS, covering 110 to
120 installations and about 40% of Norway’s emissions. As part of the European Economic Area,
Norway is able to participate in the European market by implementing the EU ETS Directive in
Norwegian law, with negotiated adaptations. These adaptations include more ambitious
targets, a much lower level of free allocation and the inclusion of additional emissions — Norway
has unilaterally included nitrous oxide from nitric acid production.

There is also a higher degree of auctioning than in other EU ETS countries. For the period
2008-12, only around 30% of installations’ emissions are covered by free allocation. This is
largely because there is no free allocation for offshore oil and gas production, which constitutes
64% of capped emissions.” Land-based industries receive higher allocations, comparable to
elsewhere in Europe.

Alberta, Canada
2007-
(Government of Alberta, 2010)

Alberta’s trading scheme covers around 100 very large emitters (over 100 000 tCO, per year),
such as oil sands mines and coal-fired power plants. These make up around 70% of Alberta’s
industrial greenhouse gases. These participants are required to reduce their emissions intensity
(emissions per unit of production) by 12% from 1 July 2007. Because it is an output-based
scheme, absolute levels of emissions may still rise. Companies can make efficiency
improvements, purchase Alberta-based offset project credits, buy allowances from companies
that over-achieve on their targets, or pay CAD 15/tCO, into a fund to invest in emissions-
reducing technologies. Further reductions of 2% per year will be required in subsequent years.

Switzerland
2008-
(FOEN, 2009, 2010)

The Swiss ETS runs from 2008 to 2012, to coincide with the Kyoto Protocol’s first commitment
period. Companies that take on a legally binding commitment to reduce energy-related CO,
emissions can receive exemption from the country’s CO, tax on heating fuels, currently set at
CHF 36/tCO, (EUR 26/tCO,). Targets are negotiated on a case-by-case basis, using information
on the technical and economic potential of companies to make emissions reductions. Around
350 companies are covered by the scheme.

Allowances are allocated for free up to the level of their negotiated target and each year
companies must submit allowances to match their level of CO, emissions. Additional allowances
must be purchased to cover any emissions above the target level — either by trading with other
companies that have reduced emissions beyond their target, or by purchasing credits from
offset projects (which can be used to cover a maximum of 8% of the target). In the case of non-
compliance, the full CO, tax must be paid on every tonne of emissions since the date of
exemption.

" These installations had previously faced a high carbon tax which was reduced in 2008 so that their total
costs were maintained at a similar level.
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The Swiss government has initiated discussions aimed at linking the scheme to the EU ETS from
2013 (Point Carbon, 2009).

New Zealand

2008-

(New Zealand Ministry for the Environment, 2010; NZIER/Infometrics, 2009;
PricewaterhouseCoopers, 2008)

New Zealand’s ETS will, once fully phased in, have the most comprehensive coverage of any
system in operation or planned: it covers all sectors of the economy and the six Kyoto Protocol
greenhouse gases. Forestry activities (credits for afforestation and emissions from harvesting or
deforestation) have been covered since January 2008. From July 2010, energy, industrial and
transport emissions have also been included in the scheme. The waste sector (predominantly
landfill emissions) will come under the scheme in 2013 and agricultural methane and nitrous
oxide from 2015.

There is no explicit cap or domestic target for emissions reductions in the New Zealand
system.* Rather, it relies on being fully linked to the international Kyoto Protocol market: New
Zealand companies can emit as much as they wish as long as allowances are purchased
internationally or from forestry companies to cover these emissions.”” The intention is that
rather than setting a particular target, the international market price will be brought into the
New Zealand economy and stimulate appropriate levels of emissions reductions.

The scheme uses a mixture of upstream and downstream liable entities. For example, electricity
generators are responsible for on-site emissions, whereas transport emissions are accounted for
upstream when fuel is imported or refined. There will be some free allocation of units to the
forestry and fishing sectors (as transitional assistance) and ongoing free allocation to emissions-
intensive industries and agriculture. There is no free allocation for electricity generation.

In 2009, following a change of government, significant amendments were made to the design of
the New Zealand ETS, to align support for industry closely with Australia’s proposed scheme
(see below). Free allocation to emissions-intensive industries was changed to an output-based
approach, to allow production levels to increase without penalty and this support now phases
out much more slowly.

The first two years (2010-12) are a transition phase. Energy, industrial and transport emissions
must submit only one allowance for every two tonnes of emissions. There is also a fixed-price
option of NZD 25/tCO,eq during the transition phase. These measures effectively cap the price
at NZD 12.50/tCO.eq (EUR 7/tC0O,eq) during the transition phase.

The current government has indicated that it will not proceed to full trading in 2013 and will not
bring the agriculture sector into the scheme in 2015, unless other countries are also taking
action to reduce greenhouse gases.

" The government will not issue more allowances than its Kyoto Protocol balance, so there is a “cap” of
sorts in the initial allocation. However unlimited use of forestry credits and international Kyoto Protocol
allowances mean that the level of this initial allocation will be of little relevance in setting the market
price of emissions.

> Unlimited use is allowed of Kyoto Protocol CERs (CDM credits), RMUs (forestry credits), ERUs (JI credits)
and “approved” AAUs (assighed amount units).
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Regional Greenhouse Gas Initiative (RGGI), United States
2009-
(Snyder, 2010; RGGI, 2010)

RGGI is a mandatory trading scheme that caps emissions from power generation in ten north-
eastern US states (Connecticut, Delaware, Maine, Maryland, Massachusetts, New Hampshire,
New Jersey, New York, Rhode Island and Vermont). Generators over 25 megawatts (MW) in size
are included, covering 95% of emissions from the electricity sector. The trading scheme is
enforced by state laws and regulation within each individual state.

The target for the initial phase of trading is stabilisation of emissions at current levels for
2009-14, then reducing to reach 10% below 2009 levels in 2018. Offsets are allowed to be used
for 3.3% of a company’s compliance obligation (rising to 10% in the event that allowance prices
reach USD 10/tCO,, adjusted for inflation).

There is no free allocation of allowances, rather, they are auctioned by states. Because of the
modest initial target, reduced electricity demand due to the recession and lower than expected
natural gas prices, the market has been over-supplied with allowances and the price has fallen
to near the system floor-price of USD 1.86/tCO,. While this is too low to provide an incentive for
emissions reductions, allowance sales have still raised more than USD 662 million as of
June 2010. Over 90% of these proceeds have been used to support consumer benefits, energy
efficiency and renewable energy.

In 2009, 805 MtCO, were traded at a market value of USD 2 179 million (World Bank, 2010).

Tokyo
2010-
(Tokyo Metropolitan Government, 2010)

The Tokyo Metropolitan Authority launched its emissions trading scheme on 1 April 2010,
covering 1 400 installations (offices, commercial buildings and factories) that emit 40% of
Tokyo’s industrial and commercial CO, emissions. Obligations are applied downstream, applying
to CO, from the electricity and fuel use of individual factories and buildings. Large tenants in
commercial buildings are required to participate in developing emissions reduction plans.

The scheme is intended to help deliver on Tokyo's target for a reduction of 25% on 2000 levels
of emissions by 2020.

Over 2010-14, participants will be required to achieve absolute reductions of 6% to 8% below
the 2002-07 baseline. In the second period from 2015-20, a target of around 17% below
baseline levels is envisioned. Facilities that have made outstanding progress can have their
compliance obligation reduced.

To meet targets, entities can reduce emissions, purchase allowances from those that over-
achieve, surrender renewable energy certificates, use domestic offset credits from energy
efficiency projects in small and medium businesses in Tokyo that are not covered by the
emissions trading scheme, or within limits use offsets from outside of Tokyo. A long five-year
compliance period has been set, with the aim of encouraging participants to implement phased
energy saving programmes rather than simply using the trading mechanisms for compliance.

Similar schemes are being explored by the Saitama and Kyoto prefectures, to start in 2011.
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UK CRC Energy Efficiency Scheme
2010-
(UK Department of Energy and Climate Change, 2010b)

The Carbon Reduction Commitment (CRC) Energy Efficiency Scheme in the United Kingdom is a
mandatory emissions reduction programme for around 5 000 large businesses and public sector
organisations using over 6 000 megawatt-hours (MWh) of electricity per year. It covers CO,
emissions from direct fuel use and indirect emissions from electricity. A further
15 000 organisations have reporting requirements.

The scheme began in April 2010 with a three-year introductory period, in which allowances are
available from the government at a fixed price of GBP 12/tCO..

In the current design of the scheme (now under review), this introductory period was to be
followed by an emissions trading scheme with five-year trading periods, with a capped pool of
allowances set after advice from the independent Committee on Climate Change. Allowances
from the EU ETS were also to be allowed into the scheme as a safety valve against high prices.
All allowances were to be auctioned, with revenues recycled back to scheme participants.
Annual “league tables” ranking the performance of participants were to be published, based on
five-year rolling improvements in emissions and emissions intensity. Auction revenues were to
be distributed based on league table rankings. Companies that performed well would therefore
have received more revenue back than they paid for allowances.

In September 2010, the Committee on Climate Change recommended that the emissions
trading component of the scheme be dropped, replaced by an ongoing flat-rate charge (a
carbon tax). They saw auctioning as unnecessarily complex for the relatively small emitters in
the scheme and as such would result in high compliance costs (CCC, 2010).

As part of the October 2010 comprehensive spending review (UK Treasury, 2010), the United
Kingdom government decided that revenue from the sale of CRC allowances (GBP one billion
per year by 2014-15) will now be retained by the government rather than being recycled to
scheme participants. The government has indicated that it will simplify the scheme, but has not
yet indicated whether allowances will continue to be auctioned and traded, or sold at a fixed
price.

Western Climate Initiative (WCI), United States and Canada
Planned start 2012
(WCl, 2010a, 2010b)

The Western Climate Initiative (WCI) is a collective ETS agreed between 11 US states and
Canadian provinces. Trading is scheduled to begin in 2012 with a smaller group of five
participants (California, New Mexico, British Columbia, Ontario and Quebec).'® The scheme will
be enacted as individual trading systems in state and provincial laws, linked by mutual
recognition.

The programme is designed to reduce emissions to 15% below 2005 levels by 2020, which is the
sum of the partners’ emissions goals. Allocations will start with a best-estimate of actual
emissions in 2012. The scheme will have a broad scope once fully phased in, covering 90% of
economy-wide emissions and entities emitting greater than 25 000 tCO,eq per year. The

'® The other WCI member US states (Washington, Oregon, Montana, Utah and Arizona) and Manitoba
may join trading at a later date.
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electricity and industry sectors are included from 2012, while transport, industrial commercial
and residential fuels join in 2015." Electricity imported into the WCI region is included in the
cap.

The scheme has three-year compliance periods and unlimited banking to allow flexibility.
Auction price floors will be included and measures to mitigate high prices (such as reserves or
allowing early use of future years’ allowances) are still being considered.

The distribution of allowances will be at the discretion of each partner, reminiscent of the
National Allocation Plans in the first two phases of the EU ETS. Partners have undertaken to
consider harmonising allocation if competitiveness issues are identified.

Harmonised offset standards have been developed with RGGI and the Midwestern Greenhouse
Gas Reduction Accord (a similar collective trading effort among Midwestern states, which does
not yet have a target start date). Linking with these other schemes is anticipated in future. Units
from offsets and linked schemes are limited to 49% of emissions reductions, so that capped
entities are required to make the majority of reductions locally.

California
Planned start 2012
(CARB, 2010a, 2010b)

In November 2010 California released its draft emissions trading programme design for public
comment. The scheme aims to deliver California’s legally-binding target of returning emissions
to 1990 levels by 2020, under its AB32 law, and when fully phased in will cover 85% of
California’s emissions. The emissions trading scheme cap is approximately a 15% reduction on
2012 levels by 2020.

The scheme will cover approximately 600 facilities, starting with electricity generators and large
industrial sites (>25 000 tCO,e/year) in 2012. The scheme expands to cover natural gas and
liquid fuels in 2015. It will cover the six Kyoto gases and nitrogen trifluoride (NFs).

At the beginning of the scheme allowances are primarily allocated freely, with the intention to
phase this out over time. Energy-intensive industry will receive free allocation based on sector-
specific benchmarks and recent production levels. Electricity sector allocation will be to
distribution companies (with the requirement that they pass on the value of allocation to
consumers), and not to generators. For those allowances that are auctioned a price floor of
USD 10/tCO,eq applies, which will rise at inflation plus 5%. Auction purchase limits and
allowance holding limits are proposed to mitigate market power.

Offsets may be used for 8% of the compliance obligation. Four domestic offset protocols have
been proposed (forestry, urban forestry, livestock manure management, and ozone depleting
substances). The California Air Resources Board, which administers the scheme, may approve
offsets from other schemes including sector-based credits such as from reduced deforestation
(REDD) projects.*®

Around 5% of allowances are set aside as a cost-containment reserve. These will be offered
quarterly at a fixed price (starting at USD 40/tCO,eq in 2012), rising at 5% above inflation. Any

7 Individual states and provinces have discretion over which sectors will participate.

¥ REDD (Reducing Emissions from Deforestation and Forest Degradation) is a crediting scheme being
developed as part of the post-2012 international framework to provide credits for avoided tropical
deforestation.
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allowances unsold at auction will be added to the reserve, but it will not otherwise be
replenished.

Supplementary policies are expected to have a significant role in reducing emissions in the
capped sectors, in addition reductions resulting directly from the carbon price. In the capped
sectors, baseline emissions in 2020 are forecast at 409 MtCO,eq. Of the reductions required to
meet the 334 MtCO,eq cap, 18 MtCO,eq are expected to be delivered by the trading scheme
directly, and the remainder by complementary policies.

Linking with partner WCI jurisdictions is anticipated, but these must be approved on a case-by-
case basis. Before linking, harmonisation of key features would be required including stringency
of caps, offset criteria, auction floor prices, cost-containment reserves, banking, borrowing, and
provisions for measurement, reporting, verification, and enforcement.

Australian Carbon Pollution Reduction Scheme (CPRS)

Will not proceed in this form, but a similar proposal is possible following the current review.
(Australian Department of Climate Change and Energy Efficiency, 2008; Australian Treasury,
2008; Australian Government, 2009a, 2009b);

Legislation to enact the Australian Carbon Pollution Reduction Scheme (CPRS) was passed by
Australia’s lower house of Parliament in 2009, but agreement was not reached in the Senate.
The Australian government still supports emissions trading as a climate policy tool and has set
up a parliamentary committee to review the best way of introducing carbon pricing to the
Australian economy. The committee will consider carbon taxes, emissions trading and hybrid
approaches (Australian Government, 2010). Given the extensive work that has already been
undertaken in design of the CPRS scheme, elements of it may form part of Australia’s policy
response following the review.

The CPRS was intended to help meet Australia’s commitment to a 5% cut in greenhouse gas
emissions on 2000 levels by 2020 (or 25% in the event of a comprehensive global agreement)
and was to commence in 2011. It covered all six Kyoto Protocol gases, in around
1 000 installations with emissions over 25 000 tCO,eq per year in the energy, industrial and
transport sectors. Agricultural emissions were excluded, although the original scheme design
had allowed for their inclusion. Emissions from deforestation were exempt, but afforestation
activities could opt in to the scheme.

To provide certainty for participants, emissions caps for the scheme were to be set at least five
years in advance and signalled a further 10 years out by giving “gateway” ranges for the cap.

The scheme would have phased in with a one-year fixed price period (AUD 10/tCO,eq) and the
inclusion of a price cap for the first five years of trading set at AUD 40/tCO,eq rising at 5% above
inflation. Fuel price impacts would also have been phased in, with a cent-for-cent reduction in
fuel excise until 2013. Permits bought through the price-cap mechanism would not be able to be
traded or banked for future use. Otherwise, unlimited banking was to be allowed.

There was to be a ban on exporting units from the scheme during the first five years, however
unlimited use of CDM and JI offset allowances were allowed to further contain prices. Kyoto
Protocol assigned amount units (AAUs) were not accepted in the scheme.

Approximately 70% of units would have been auctioned at the outset of the scheme, with the
remainder allocated to emissions-intensive industries linked to their level of production. The
absolute level of allocation to industry was expected to rise over time, because production was
expected to increase more quickly than the phase-out of support.
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One-off free allocations were to be made to high emissions coal mines and to compensate very
intensive coal generators for their stranded costs (subject to a windfall gains test). Auction
revenues were to fund household assistance, energy efficiency, information provision and
community adjustment and to cover the cost of purchasing international allowances to meet
the government’s overall emissions reduction target.

H.R.2454: American Clean Energy and Security (ACES) Act of 2009
Passed US Congress 2009. Will not proceed in this form, but similar proposals may be debated in future.
(Holt and Whitney, 2009; EPA, 2009, 2010a, 2010b, 2010c; EIA, 2009; CBO, 2009; Pew Center on
Global Climate Change, 2010)

This legislation is the first greenhouse gas emissions trading scheme to have been passed by the
United States House of Representatives. It will not proceed in 2010 due to lack of support in the
Senate, however similar proposals may be debated in future years.

H.R.2454 would have set up an ETS covering seven greenhouse gases™ for around
7 400 companies in the energy, industrial and transport sectors which emit more than
25 000 tCO,eq per year. Aviation and home heating fuels were included through upstream
coverage of fuel suppliers. Agriculture and forestry were excluded from the cap, but projects in
these sectors could qualify as offsets. Uniquely in comparison to other schemes, the cap was
specified out to 2050 to provide a clear long-term signal to investors. On 2005 levels, the cap
was a 17% reduction in 2020, a 42% reduction in 2040 and an 83% reduction in 2050 (though of
course this path was subject to reviews). The scheme was to have commenced in 2012, with
industrial sources entering in 2014 and natural gas distributors in 2016. Once fully phased in, it
would have covered 85% of United States emissions.

Significant use of offsets was allowed, aimed at reducing costs for participants. If all entities
maximised their use of offsets, two billion tonnes per year would be allowed (although
modelling suggests that around one billion per year would be a more likely demand). Starting in
2018, international offsets would be discounted (1.25 offset units required for each emissions
allowance).

The system allowed unlimited banking and unlimited borrowing from one year ahead,
effectively creating a two-year rolling compliance period. Borrowing was allowed (with interest)
from future years for up to 15% of obligations.

Initially, 85% of allowances would have been allocated for free. Of this, 20% was to selected
market participants (including emissions-intensive firms) and the remainder was used to
support clean technology and energy efficiency, and to reduce the impact of the scheme on
consumers. By 2030, 65% of allowances were to be auctioned as free allocation phased out.

Auctioned units were to be offered with a floor price (USD 10 in 2012, rising at 5% above
inflation), with the intention of providing greater price certainty for low-carbon investment.
There was also a strategic reserve of units set aside as a mechanism to control price spikes in
the market. These reserve allowances would be offered at quarterly auctions, with a reserve
price of USD 28 in 2012, rising 5% in 2013 and 2014, then set at 60% above the three-year
rolling average market price.

Free allowances were to be given to emissions-intensive industries based on production levels,
to cover 100% of industry-average emissions. However, the total pool was capped at 15% of all

' The six Kyoto gases and nitrogen trifluoride (NFs).
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allowances, phasing out to zero between 2026 and 2035. The president was given the ability to
alter this phase-out if other countries are not taking adequate action. If there was inadequate
international action, border adjustments were also be introduced in 2020, requiring importers
to purchase allowances for their products.

The legislation also contained a renewable portfolio standard, funding for carbon capture and
storage, regulation of sources not covered by the trading scheme (such as landfills), support for
energy efficiency and building codes and would have removed the Environmental Protection
Agency (EPA)’s ability to regulate greenhouse gas emissions from sources covered by the
trading scheme.

Other schemes under consideration

Korea
(Ministry of Environment Republic of Korea, 2010)

The Korean government intends to submit legislation in 2010 to establish an ETS. The scheme
will assist in delivering Korea’s target of a 30% improvement on BAU emissions by 2020, as part
of its overall green growth strategy. Details are still being developed, but it will reportedly cover
around 600 large companies responsible for 70% of Korea’s emissions, starting in around 2012.

Japan
(Toda, 2010)

Japan’s government intends to pass legislation in 2010 requiring the establishment of a
mandatory ETS. Design details would be brought back to Parliament within one year of passage
of the bill.

There are some voluntary emissions trading schemes in Japan including experimental ones such
as Japan’s Voluntary Emissions Trading Scheme which was established in 2005 and another
voluntary experimental ETS launched in 2008.

Brazil
(Point Carbon, 2010a; Lubowski and Piris-Cabezas, 2010)

Brazil is considering introduction of a domestic ETS, to help deliver its target of reducing
emissions by up to 38.9% by 2020. The role of a carbon market is being studied for reducing
emissions in the power, transport, agribusiness and industrial sectors. Further details may be
available in 2010.

China
(China Daily, 2010)
China is reportedly considering setting up a pilot domestic ETS as part of its 12" 5-year plan

(2011-15). The pilot scheme could cover a particular industry, or a certain region. Absolute and
intensity-based caps are reportedly being considered.
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Ukraine/Russia/Kazakhstan/Belarus
(Point Carbon, 2010b)
Ukraine is exploring the possibility of a regional carbon market with neighbours Russia,

Kazakhstan and Belarus, covering power generators and potentially large industrial sources.
Ukraine may proceed with a single carbon market if the other countries do not wish to join.

Chile
(Point Carbon, 2010c)

In September 2010 the Chilean government hosted a conference on emissions trading and
appointed consultants to report on options for implementation of a trading scheme in Chile.

Turkey
(Point Carbon, 2010d)

Turkey is exploring establishment of a domestic carbon market as a tool for facilitating crediting
and carbon finance from developed countries, potentially through bilateral agreements.

Mexico
(Bloomberg, 2009)

Mexico has undertaken some early design work on emissions trading for its cement, petroleum
and electricity sectors.
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6. Design features and key lessons

This chapter reviews how key design issues have been addressed in the various schemes
studied. These design choices need to be seen in the wider context of international action on
climate change. For countries that are parties to the Kyoto Protocol, national trading schemes
implemented thus far have been designed to operate within the Kyoto emissions trading
framework and to support the achievement of Kyoto Protocol commitments.

Many proposed schemes will operate within the uncertain framework for post-2012 action, in
which the tools for delivering developed countries’ emissions reduction pledges are likely to be
left to individual countries to develop.?’ In this context, the design choices made by developers
of new emissions trading schemes are critical, as these schemes will form major building-blocks
in a future global mitigation framework. To the extent that key design features can be aligned to
allow easy linking of schemes in future, the cost of meeting emissions targets can be reduced.

6.1. Coverage

Emissions trading schemes that have been designed or implemented range in coverage from
power-sector only to economy-wide, from CO,-only to seven greenhouse gases. These choices
have been deliberate and have been influenced by a number of factors, discussed below.

The intention of the scheme

Is it designed to deliver external commitments? Make significant domestic emissions
reductions? Or simply to begin to introduce a price on emissions that influences behaviour?

One of the attractions of emissions trading as a policy tool is that it provides certainty of
outcome: emissions will be constrained by the level of the cap. Some emissions trading schemes
have been implemented specifically with this in mind — to give certainty of delivery of an
external commitment or target. For example, the design of New Zealand’s emissions trading
scheme is tied closely to the architecture of the Kyoto Protocol. Once the scheme is fully phased
in, the broad coverage of the scheme means that the New Zealand government’s external Kyoto
Protocol commitments will essentially be passed on in full to participants in the trading
scheme” and New Zealand’s international compliance is assured, irrespective of actual
emissions levels. All six Kyoto gases are included in the scheme, which in this case is important
for delivering the emissions target, because non-CO, gases comprise over half of New Zealand’s
emissions.

Similarly, the North American WClI, Californian, and H.R.2454 schemes propose broad coverage
of sectors and gases to provide greater assurance that long-term emissions targets (this time
self-imposed rather than external) will be delivered.

20 . . . .« o . .
An international agreement covering emissions reduction commitments, key standards for

measurement reporting and verification and assistance mechanisms for developing countries is clearly
needed, but the choice of tools for delivering emissions reductions is likely to be left to individual
countries.

?! The New Zealand government will continue to manage deforestation liabilities and afforestation credits
for foresters that do not opt in to the scheme.
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Certainty of outcome would equally be of interest to developing countries considering
participation in future sectoral crediting mechanisms: an appropriately designed domestic
trading scheme could guarantee delivery of the target emissions or emissions-intensity level and
hence give greater certainty over delivery of credits (Baron, Buchner and Ellis, 2009).

Other schemes aim to make significant emissions reductions locally, rather than just providing a
trading mechanism to ensure target compliance. The EU ETS is an obvious example. It forms
part of a wider set of policies to deliver economy-wide emissions reductions, with analysis
undertaken to determine a cost-effective division of effort between those sectors covered by
the scheme (energy, industry) and those that are not (e.g. transport, residential). The Swiss
trading scheme similarly forms a part of an overall policy package targeted at a particular sector,
but with the CO, levy being the principal policy. The United Kingdom CRC energy efficiency
scheme also targets a particular sector’s emissions as part of an overall reduction plan.

Some schemes have been established independently and do not form part of an economy-wide
policy package. Several of these schemes allow emissions to continue increasing, either by
design (by setting output-based targets as in Alberta), or inadvertently (by use of questionable
offsets as in New South Wales [Australian Government, 2010b] or because of weak targets as in
the RGGI). Many of these stand-alone schemes only intend to be a first step towards emissions
trading, with a major purpose being to establish a framework for emissions measurement,
management and verification and to begin to introduce a price that draws attention to
emissions. As such, the low allowance prices arising in these schemes should not be surprising
and does not necessarily mean that the schemes are not serving a purpose.

The availability of emissions data for those sectors to be included in
a trading scheme

In establishing the EU ETS, coverage was limited to CO, from large emitters in the power and
industrial sectors. This was, in part, a pragmatic response to the lack of good baseline emissions
data and a desire to focus effort on collecting high quality information at a smaller range of
sites, which in turn would ensure emissions-reduction activities were accurately measured and
rewarded. Rules for the introductory phase of the EU ETS (2005-07) were designed to reflect the
lack of initial data: in particular, banking of allowances from this phase to the next was not
allowed, in case baseline emissions were over-estimated.

Conversely, New Zealand’s later start to trading meant that it had already developed
measurement tools for other greenhouse gases and more difficult sectors such as agriculture
and forestry, as part of its Kyoto Protocol obligations.”? For these sectors measurement is
generally based on proxies: for example, using an average sequestration per hectare of forestry
at a given forest species, age and location rather than measuring actual carbon stored in each
hectare of forest. As such, the scheme creates a price signal for the general activity: planting
more trees is rewarded and deforestation is penalised, however more detailed management
decisions are not rewarded or penalised. Similarly, agricultural methane and nitrous oxide are
difficult to measure and emissions are highly variable among individual animals, farming
practices and locations. Use of proxy data can allow trading to be extended to these sectors (as

> The importance of these sectors to New Zealand’s emissions profile means that under Kyoto rules, it is
required to use more sophisticated measurement and reporting tools than countries where these sectors
have few emissions. The New Zealand scheme also covers mainly plantation forestry, which is more
uniform and easily measured than forestry in many other countries.
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in the New Zealand case), but the measurement of emissions in these sectors will not be as
accurate as in the power, industrial and transport sectors.

The different levels of data availability for sectors and gases therefore require a judgment to be
made balancing the benefits to be gained from wider coverage against the increased cost of
measurement and the potential inequalities created by holding different sectors accountable to
different measurement standards.

The costs and benefits of including small sectors and small sources

Emissions in some sectors are small compared to total emissions, may be too difficult to
monitor, or be adequately covered by existing policies. As such, the cost of extending the
emissions trading scheme to cover these sectors can outweigh the environmental benefits. For
example, agricultural emissions are only 9% of the European Union’s total emissions and they
declined 20% between 1990 and 2006 (European Commission, 2009). Emissions in this sector
are difficult to measure accurately, so their inclusion in a trading scheme could come at high
cost, for a relatively small reduction in emissions.

Schemes generally set a size threshold for inclusion of participants, in terms of annual
emissions, of heat or electricity production or consumption. The EU ETS sets an energy based
threshold (20 MWth) for combustion, which has led to some small emitters to be captured by
the scheme. From Phase lll, there is an option to exclude small facilities with emissions less than
25 000 tCO,eq per year if they are covered by other policies.

Current discussions on the future of the United Kingdom CRC scheme echo this point. The
Committee on Climate Change has found that emissions trading is too complex to be justified
for the small emitters participating in the scheme and the government has expressed an
intention to simplify the design.

Some gases that are emitted in small quantities or used for limited applications may also be
more cost-effective to manage through regulation than price measures. For example the
European Union regulates the use and recovery of refrigerants and of SF¢ in electrical
transmission equipment, rather than including these gases in the EU ETS. Most schemes exclude
the waste sector (methane from landfill gas emissions), instead imposing regulations to require
landfill gas capture.

Targeting schemes on sectors with the greatest potential for
abatement and greatest ability to respond to price signals

A number of emissions trading schemes have chosen to focus (at least initially) only on the
power sector (NSW, RGGI), or only on the power and industrial sectors (EU ETS, Switzerland,
Alberta).

In most cases, these are the sectors expected to respond most quickly to an emissions price in
the short term, bringing forward the alternative technologies that already exist or are being
developed. Particularly in the power sector, rapid decarbonisation is possible and expected, if
emissions prices are allowed to reach sufficient levels.

EPA modelling of the emissions reductions from the economy-wide trading scheme proposed
under the H.R.2454 proposal shows that while there are notable emissions reductions in the
energy intensive manufacturing and “other” sectors, by far the most significant reductions occur
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in the electricity sector (Figure 6.1). There is little reduction in the transport sector. The high
abatement response in the electricity sector is due to a combination of factors. The United
States electricity sector includes a large proportion of older coal-fired plants and cleaner
alternative electricity generation technologies already exist (advanced coal, gas, nuclear,
renewable energy). These can reasonably easily be integrated with existing infrastructure and
would be economic with modest emissions pricing. Investment decisions in new electricity
generation are based on expected returns and fuel costs are a significant factor in overall plant
economics. As such, investors in new plant will be sensitive to the impact of emissions pricing.
Finally the H.R.2454 legislation has a strong focus on energy efficiency which reduces demand
growth in electricity.

Figure 6.1: Modelled emissions reductions from the proposed H.R.2454 scheme

3,500
| O Abatement
3,000 .
@ Emissions
2,500
¥ 2,000 |_|
o)
Q
= 1,500
1,000
500 A
0
- — N | WD — N (T — N ||
o Q0|0 0O 0O o0 00 o o0 000
(o] NINTN TN XN NINTN TN NN ITANITNTXN
Electricity | . |Transportation | . | Energy Int. | . All Other
Manufacturing Cowered
Emissions

Note: White bars show projected emissions in the absence of the trading scheme.
Source: EPA (2010a).

In the long run, narrow schemes may also have the common-sense advantage that emissions
prices are determined by abatement opportunities within the same sector. In the economy-
wide scheme shown in Figure 6.1, once cheaper abatement opportunities are exhausted in the
power sector, more expensive emissions reductions will be implemented elsewhere. The
economy-wide emissions price will be set by the most expensive technologies employed across
all sectors (which might for example be carbon capture and storage in industry, or second-
generation biofuels in transport). The rising economy-wide allowance price would continue to
push up electricity prices, even though the price rise is being driven from outside the electricity
sector. While this is economically sensible (the wide price signal finds the cheapest abatement
option), it may not pass the test of political common sense for power prices to rise based on the
cost of transport technologies. Moreover, where there are wholesale electricity markets,
allowance price rises lead to additional windfall rents to electricity generators (see Section 6.8),
so the impact on consumers could be even greater and more politically untenable.
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Based on such analyses, an initial focus on sectors with large abatement potential can make
sense if it is politically or logistically difficult to implement a broader scheme. With a narrow
scope some economic efficiency is lost and a higher emissions price will be needed to achieve a
given level of emissions reduction, but this may be considered acceptable in light of easier
implementation and political acceptability. However, even if a scheme begins with narrow
coverage, it is important to ensure that the system is designed to be able to expand over time to
include other sectors.

The desire to achieve least-cost abatement by extending coverage as
widely as possible

In theory, it is clear that broader coverage of sectors and gases gives greater efficiency: a wider
range of emissions abatement opportunities are captured, giving a greater chance of finding
low-cost emissions reductions (OECD, 2009). Schemes that have been designed to give broad
coverage (New Zealand, Australia, H.R.2454, WClI, California) follow this logic: they give a high
priority to making emissions reductions in the most cost-effective way for the economy as a
whole.

Although the trading scheme shown in Figure 6.1 is not expected to be very effective at
reducing transport emissions, those reductions that are made will be (by definition) cost-
effective and will reduce the need for more expensive actions in other sectors.

However, even complete coverage does not guarantee the most efficient outcome. Broad-
based emissions trading schemes will still need supplementary policies, particularly to correct
market failures and barriers. This is particularly true in areas where price signals alone are not
expected to deliver a full cost-effective response, such as in energy efficiency and transport. The
Californian proposal, despite wide coverage, relies heavily on supplementary policies to deliver
the emissions reduction goal.

The political acceptability of inclusion of some sectors

Decisions on the inclusion of various sectors in a trading scheme are determined not only by
practical logistics and economics, but by political acceptability — both to scheme participants
and to governments.

For example, agricultural emissions were eventually removed from the Australian CPRS proposal
through political negotiation, while the similar New Zealand scheme includes them.

Another example is that of transport fuels in the United States. Although these have the lowest
fuel tax rates in the OECD?® (IEA, 2010b), there is strong political and public resistance in the
United States to increasing fuel taxation, so including these in an emissions trading scheme may
prove difficult. The H.R.2454 proposal included transport emissions, but in the US Senate a
utilities-only scheme was considered more likely to succeed.

2 Except for Mexico, which varies its excise tax based on wholesale prices. At current prices, fuel is
subsidised
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Interaction with existing policies

The benefits of introducing emissions trading will depend on existing policy settings covering
particular sectors or gases.

As one example, transport was not included in the EU ETS, despite analysis showing that a
broad-based scheme would, in theory, be lower cost. In part, this was a concern about
effectiveness: the small resulting rise in fuel prices would have had little impact on consumer
behaviour. However, there was also a concern about interaction with existing policy. Some
finance ministers were concerned that adding an emissions price upstream could lead to calls
for corresponding reductions in existing fuel excise duties, to avoid double taxation, thus
undermining the existing tax framework (Ellerman et al., 2010). Given the relatively high fuel
excise rates in Europe, it can also be argued that existing policies already send a strong price
signal affecting consumer choices. This is less so in markets with lower taxes such as North
America and Australia: the relative benefits of introducing emissions trading will depend on
existing policy settings.

Table 6.1: Section 6.1 summary: coverage (see Annex for further details)

EU ETS e (O, some industrial gases from 2013

e  Energy and industrial sectors, aviation from 2012
Approximately 11 500 installations covered

e Installations > 20MWth combustion, specific production
thresholds for industrial processes

Switzerland e C(CO,

e Voluntary participation by energy intensive industries that

negotiate exemption from CO, levy. Approximately
350 companies

New South Wales e (O,

e  Electricity sector only

e  Electricity generators, retailers. Large consumers
(>100 GWh per year) may choose to manage their own

obligations
Regional Greenhouse Gas e C(CO,
Initiative e  Electricity sector only

e  Generators > 25 MW capacity

Alberta e  Electricity and industry

e large emitters > 100 000 tCO, per year

New Zealand e CO,, CH4, N,0, HFCs, PFCs, SF¢

e Economy-wide once fully phased in: energy, transport,

industry, waste, forestry, agriculture
e Industry-specific thresholds for participation
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Table 6.1: Section 6.1 summary: coverage (see Annex for further details) (continued)

Tokyo

Co,

Commercial buildings and factories

Sites using >1 500 kilolitres (kl) of oil equivalent per year.
Estimated 1 400 sites covered

United Kingdom CRC Energy
Efficiency Scheme

CO,

Large businesses and public sector organisations (for
emissions not covered by Climate Change Agreements or
EU ETS)

Organisations using >6 000 MWh electricity

Australia CPRS

CO,, CHy, N0, HFCs, PFCs, SF¢

Once fully phased in would have covered energy, transport,
industry, waste emissions. Opt-in for afforestation

Emissions threshold >25 000 tCO,eq per year. Approximately
1 000 entities covered

USA H.R.2454 (Waxman
Markey)

CO,, CH,4, N,,0, HFCs, PFCs, SFg, NF;

Once phased in, would have covered energy, industrial, liquid
fuels sectors. Agriculture, forestry, waste sectors not
included

Emissions threshold >25 000 tCO,eq per year. Approximately
7 400 entities covered

Western Climate Initiative

CO,, CHy4, N,,0, HFCs, PFCs, SF, NF;

Covers energy, industrial, liquid fuels sectors, depending on
decisions of individual states

Emissions threshold >25 000 tCO,eq per year

California

CO,, CHy, N0, HFCs, PFCs, SFg, NF3

Covers energy, industrial, liquid fuels sectors
Approximately 600 facilities, 85% of Californian emissions
Industry emissions threshold >25 000 tCO,eq per year

6.2. Cap setting

The stringency of the cap in an emissions trading scheme is important in two ways:

If there is to be a market demand for allowances (and hence a market price), the system
must be initially “short” — that is, the cap on emissions must be less than projected levels of
emissions. If BAU emissions turn out to be below the level of the cap, the system will be
oversupplied with allowances and the price can crash (as has been the case during the early

phases of several markets studied here, including the EU ETS).

It should be set to deliver the desired environmental outcome. As discussed in Chapter 4,
limiting global temperature rise to 2 °C will require ambitious, urgent action in all regions
and this translates into deep targets for emissions trading schemes over the long term (IEA,

2009, 2010a).
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Schemes implemented or proposed to date generally impose an absolute cap on the quantity of
emissions within the system (EU ETS, Australia, H.R.2454). However trading is also possible with
output-based caps (Alberta) or against negotiated baselines (Switzerland). An absolute cap
guarantees that the specified level of emissions will be achieved,* while an output-based cap
can allow for emissions to increase in line with rising production levels or GDP. (Conversely,
relative caps result in a tighter limit on emissions when output decreases.) Although it is harder
to account for overall emissions under an output-based system, emissions can be managed in
this way in principle: if ambitious targets are set, overall emissions can be reduced under either
framework. Relative caps will however not provide the same level of certainty over emissions
levels as absolute caps. In the case of developed countries with international commitments
expressed as absolute emission levels, use of a domestic output-based system would lead to a
greater risk in their ability to deliver on these international commitments.

Establishing a market price

In schemes implemented to date, there has been a clear tendency for caps to be set too high, at
least in the initial stages of trading. Governments have tended to overestimate BAU trends, due
to the inherent uncertainty of forecasting, a lack of data on historical emissions, over-optimistic
forecasts of baseline GDP and industrial (and hence emissions) growth, unanticipated changes
in fuel prices and a tendency to underestimate the potential for abatement and innovation (a
case of asymmetric information, in which industries have an incentive to understate the
potential for abatement). In addition, governments have been deliberately cautious in setting
initial caps, due to fears of economic damage and job losses.

Together, these factors have often led regulators to set the initial cap close to BAU estimates. As
explained in the RGGI scheme:

“This phased approach with initially modest emissions reductions is intended to provide market
signals and requlatory certainty so that electricity generators begin planning for and investing
in, lower-carbon alternatives throughout the region, but without creating dramatic wholesale
electricity price impacts and attendant retail electricity rate impacts” (RGGI, 2007).

Setting initial caps close to projected BAU emissions has sometimes led to problems with
oversupply of allowances, when emissions levels have turned out to be lower than the level of
the cap. A surplus of allowances can cause the market price to crash, leading to perceptions that
emissions trading as a tool has failed.

The most well-known example was Phase | of the EU ETS, however, a similar pattern of over-
allocation and price collapse has been repeated in the early stages of the Norwegian market and
in the RGGI. The WCl’s decision to set initial allocations at BAU levels also runs the risk of initial
oversupply of allowances.

One way of preventing price collapse from unintended oversupply of units is to allow banking of
allowances for future use. If the emissions trading scheme includes a credible pathway of strict
targets into the future, allowances that are surplus in the short term will still have value. This is
the case in current trading in the EU ETS, where despite an expected surplus for the period
2008-12, allowances are still trading at around EUR 15 in anticipation of the tighter targets that
have been put in place for 2013-20.

4 Assuming that there is full compliance with the scheme. Penalty provisions are important in this regard
(see Section 6.9).
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The bankability of over-allocated units can support the allowance price in the short term,
however it does so by carrying forward the surplus units into future trading periods. Unless
future caps are adjusted to take account of the excess allowances, carrying forward a large
guantity of excess allowances would reduce the need for emissions reductions in future. It is
therefore important to try and avoid over-allocation if possible, rather than simply using
banking to mitigate its consequences.

It is anticipated that a significant excess of allowances will be banked forward from Phase Il of
the EU ETS, according to the European Commission’s analysis. Due to the unforeseen decrease
in emissions caused by the recession, Phase Il of the EU ETS is oversupplied. Even if the 2020
target was tightened to 34% reduction, the pool of banked units (arising from un-used
international offsets and the 2008-12 allowances surplus) is still projected to be at current levels
in 2020 (Figure 6.2). These units will allow a slower rate of domestic emissions reductions than
would otherwise be the case in trading periods after 2020.

Figure 6.2: Modelled emissions and allowances under a 34% EU ETS target
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Source: European Commission (2010b).

In theory, EU ETS caps could be tightened for subsequent periods to absorb excess allowances
that have been banked forward, however it may not be politically realistic to set such an
ambitious target. For example, absorbing all banked units shown in Figure 6.2 by 2020 would
require a target of around 50% reductions by 2020.

To avoid oversupply causing problems in the early stages of an emissions trading scheme,
several strategies can be employed:

e Use of a transition phase with no banking to subsequent periods. This approach ensures
that any allocation mistakes are not carried forward to future trading periods, but can result
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in price collapse in the transition phase and perceptions that the scheme has failed.
Restricting banking also reduces the flexibility of firms to manage costs.

e Using a fixed-price period for allowances in a transition phase, coupled with a ban on
banking forward (that is, the scheme acts as a carbon tax during the start-up phase). This
allows more time for collection of emissions data and for processes to be solidified for
managing, measuring, reporting and verifying emissions. If allowances are allocated free to
some participants there is still the risk of over-allocation to individual companies, but this
should not affect the system as a whole.

e Linking to other markets. The New Zealand scheme allows export and import of allowances
to the Kyoto Protocol market, so the international market sets allowance prices and any local
surplus can be exported. Because the size of the New Zealand market is small, any net deficit
or surplus will have a negligible impact on global allowance prices.”

e Use of price floors. Assuming a reasonable proportion of allowances are auctioned,
introducing an auction price floor can correct for oversupply. Allowances unsold at the
minimum price would be cancelled, or potentially used to fill a reserve to manage
exceptionally high prices (Section 6.4), reducing the supply of allowances to a level
commensurate with actual demand. The Californian scheme proposes to use auction price
floors for this purpose.

e Output-based allocation. If free allocation and the overall system cap are linked to actual
production levels, participants would not receive surplus allowances if BAU emissions are
lower than expected. However output based allocation dampens the price incentive seen by
participants, because only a portion of the allowance price is passed through to product
prices, leading to an incentive to increase production beyond efficient levels and to greater
uncertainty around total emissions (see Sections 6.6 and 6.7).

The United Kingdom CRC energy efficiency scheme is an example in which an introductory
phase is used with no banking allowed into subsequent periods. To avoid over-supply, the total
permit supply in this phase is based on actual emissions rather than projections or targets and is
sold by the regulator at a fixed price. This ensures a stable supply of permits and a stable price
while emissions data are collected. The overall caps for subsequent phases will be set using
verified emissions data and set tightly enough to ensure genuine emissions reductions. In its
recommendations on setting a cap for the second phase of the CRC, the United Kingdom
Committee on Climate Change noted that it is difficult to guarantee that the cap will be set
appropriately to avoid oversupply and price collapse, given the uncertain abatement potential
in the sectors covered by the scheme. They suggested that a supplementary floor price could be
used to guard against this possibility (CCC, 2010).

Finally, use of an independent regulator or advisory body may be useful in setting binding caps,
as independent bodies may be less susceptible to political pressure. The experience of the
European Union in Phase | and Il is illustrative: in each phase, the overall final cap was reduced
significantly (by 4.3% and 10%, respectively) by the European Commission compared to the sum
of proposed allocations put forward by member states. In the United Kingdom CRC scheme,
caps will be set based on advice from the Committee on Climate Change, an independent body
established under United Kingdom legislation.

» Clearly this approach will not work for larger markets where surpluses would affect the global supply
and demand balance. For example Eastern European countries are unable to sell their surplus Kyoto
allowances in this way.
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Setting ambitious long term targets

As discussed in Section 4, emissions trading can play an important cornerstone role in emissions
reductions, if ambitious targets are set for trading schemes.

Few current or proposed trading schemes have attempted to set short-term caps based on
consistency with long-term 2050 reduction goals — the notable exceptions being the EU ETS and
the H.R.2454 proposal.

Uniquely, the H.R.2454 proposal set a cap all the way to 2050, requiring an 83% reduction in
emissions by this time. The European Union has also conducted analysis to 2050. The current EU
ETS cap reduces linearly by 1.74% from 2013 up to and beyond 2020 (subject to review). As part
of its analysis considering the implications of moving to a deeper target for 2020, the European
Commission has noted that this current 20% economy-wide target (21% for the EU ETS) is less
ambitious than would be consistent with a long-term pathway to 80% to 95% reductions, so if
this initial target is retained, steeper reductions will be required after 2020 (Figure 6.3).
Switzerland is also currently in the process of setting 2020 targets, with a view to how these
deliver long-term reductions.

Figure 6.3: Comparing the current European Union economy-wide target with a 2 °C objective
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Other jurisdictions have specified 2050 targets, but these have not been used to set the initial or
long-term caps for emissions trading schemes. Rather, caps for future trading periods will be set
by future reviews. While this strategy provides flexibility to adjust trading schemes in line with
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international developments, it runs the serious risk that emissions will not be reduced enough in
the early stages for long-term targets to remain achievable or affordable.

The share of domestic abatement desired, compared to compliance achieved through offsets or
international trading, is another issue that needs to be considered in setting caps. As discussed
in more detail in Section 6.3, offsetting allows emissions reductions to be made in other regions
or sectors where they are more cost effective, significantly reducing the costs of complying with
emissions targets both for the capped region and globally. The trade-off of allowing reductions
to be made elsewhere is a slower rate of transformation of the domestic economy. If this leads
to the lock-in of new high-emissions infrastructure (such as fossil-fuel electricity generation), it
could raise the long-term cost of transition. The balance between lowering costs and driving
domestic change is therefore essential.

The IEA 450 Scenario assumes that in OECD emissions trading schemes, two thirds of reductions
are made domestically. This is a constraint in the model, but only differs marginally from the
efficient outcome determined by top-down modelling using the OECD Linkages Model, which is
used to set broad parameters for the WEO-2009 scenarios. In the 450 Scenario, the cap for
emissions reductions in OECD trading schemes (including use of offsets) is 32% below 2007
levels in 2020.

By contrast, even the most ambitious proposed schemes have relatively high use of offsets. The
EU ETS’s Phase lll rules limit use of project credits from outside the European Union to 50% of
required emissions reductions. The H.R.2454 proposal would have allowed even greater use of
offsets: in the EPA’s analysis, domestic emissions were modelled to be 9% below 2010 levels in
2020 and 38% below 2010 levels in 2050, with the remaining reductions to reach the full target
(17% in 2020 and 83% in 2050) achieved by use of offsets.

Many experts would argue against setting a quota for domestic abatement, as it runs counter to
emissions trading’s fundamental advantage of allowing reductions to occur wherever they can
be made at least cost. However, there are compelling reasons to consider mapping a target
pathway for domestic emissions in addition to the overall cap:

e There is an expectation in the international negotiations that developed countries should
make a significant portion of their emissions reductions at home, rather than simply relying
on purchased offsets. This is codified in the “supplementarity” principle of the Kyoto
Protocol (UNFCCC, 1997). There is also often strong domestic pressure from industry and the
public that investment in emissions reductions should first be made to promote innovation
and growth in clean technology at home.

e Global allowance prices are currently low, due to a lack of ambitious emissions targets in
both developed and developing nations. This leads to under-investment in domestic
abatement in the short term, below that which would be optimal when considering a least-
cost pathway to meeting 2050 targets. Setting a strong domestic cap with a limitation on
offset use will help correct for this.

e In the power sector in particular, short-term investment decisions will lock in emissions,
potentially for 30 or 40 years (IEA, 2010c). High reliance on offsets will defer short-term
domestic investment in low-carbon technologies, locking in emissions and making later
reductions significantly more difficult.

Setting any such target for domestic abatement (or limit for offset use) will need to balance the
desire for increased domestic action with the increased costs faced in complying with the target.
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Table 6.2: Section 6.2 summary: cap setting (see Annex for further details)

EU ETS

Mandatory Europe-wide cap and trade scheme, absolute cap
Phase | (2005-07): cap set below BAU expectations
(European Commission reduced cap 4.3% compared to
quantities proposed by member states)

Phase 1l (2008-12): 6.5% below 2005 verified emissions
(European Commission reduced cap 10% compared to
guantities proposed by member states)

Phase 111 (2013-20): cap to decline linearly to 21% below
verified 2005 levels in 2020 (or 34% below 2005 levels if
there is sufficient action by other countries)

After 2020 same linear rate of decline continues, to be
reviewed by 2025

Norway

Mandatory cap and trade, absolute cap

Participant in EU ETS (with adaptations). Second phase
target 14 MtCO,eq (compared to 2005 emissions of

18 MtCO,eq and BAU forecast of 21 MtCO,eq). Unilateral
inclusion of nitrous oxide from nitric acid production

Switzerland

Opt-in baseline and credit trading scheme for energy-
intensive entities

Reduction targets for each participant set by negotiation,
based on technical and economic potential for abatement

New South Wales

Mandatory baseline and credit scheme for power sector
emissions, referenced to per-capita emissions

Reduce emissions per capita to 7.27 tCO,eq by 2007, then
hold this steady until 2012. Scheme extended to 2021 with
target level unchanged

Regional Greenhouse Gas
Initiative

Mandatory power sector cap and trade, absolute cap
2009-14: target stabilisation at current levels. Individual
state caps based on historical emissions and negotiation
2015-18: caps reduce 2.5% per year to give a 10% reduction
on 2009 levels by 2018

Alberta

Mandatory state trading scheme for large emitters,
operating as a baseline and credit scheme
No overall cap on emissions. Established facilities to reduce

emissions intensity by 12% starting 2007, then 2% per year
thereafter. New facilities to reduce intensity 2% per year,
starting the fourth year of operation

New Zealand

No domestic cap, but linking to Kyoto market means that
local emissions are covered by the Kyoto Protocol cap.
Companies may emit as much as they wish as long as
allowances (New Zealand or Kyoto Protocol) are purchased
to cover all emissions
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Table 6.2: Section 6.2 summary: cap setting (see Annex for further details) (continued)

Tokyo e Mandatory emissions trading scheme for factories and
commercial buildings in Tokyo, absolute cap

e  2010-15: -6% for factories, -8% for other buildings

e 2015-20: target around -17% anticipated. Facilities that have
made outstanding progress can have their target reduced

United Kingdom CRC Energy e Mandatory cap and trade scheme, absolute cap

Efficiency Scheme e Three-year introductory phase no cap, fixed price

e  Caps for trading periods to be set after advice from
Committee on Climate Change

Australia CPRS e Nationwide mandatory cap and trade scheme, absolute cap

e Target 5% below 2000 levels by 2020 (25% if a
comprehensive global agreement were reached)

e  Caps set five years in advance, with gateway range signaled
further 10 years ahead

USA H.R.2454 (Waxman e Nationwide mandatory cap and trade scheme, absolute cap
Markey) e Reductions on 2005 levels: 3% in 2012, 17% in 2020, 42% in
2030, 83% in 2050

Western Climate Initiative e Mandatory cap and trade scheme, absolute cap

e Initial cap best estimate of actual emissions. Declining
linearly to 15% below 2005 levels in 2020

California e Mandatory cap and trade scheme, absolute cap
e Initial cap best estimate of actual 2012 emissions. Cap
declines to approximately 15% below 2012 levels in 2020

6.3. Overall costs

Efforts to introduce emissions pricing have often stalled over concerns about the economic
impact of rising energy prices and the resulting impacts on the competitiveness of high-
emissions industries.

Economic modelling of current and proposed trading schemes shows that while some
emissions-intensive industries will be adversely affected, the overall economic impact is modest
compared to the ongoing growth rates of the economies concerned, even with ambitious
targets.

Overall economic impacts

Economic modelling of macro-economic impacts has been undertaken as part of the design of
all significant emissions trading schemes. For example, the main scenario in the US EPA model
of the H.R.2454 proposal shows allowance prices of USD 20/tCO,eq in 2020 rising to
USD 87/tCO,eq in 2050, but GDP and domestic consumption remain virtually unchanged
compared to the reference scenario. GDP to 2050 increases 163% with emissions reductions,
compared to 167% in the reference scenario (EPA, 2010a).
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Similarly, recent modelling of Phase Il of the EU ETS projects allowance prices of EUR 16/tCO.eq
in 2020 (or EUR 30/tCO,eq with a 34% reduction target). In dollar terms the economic cost of
meeting emissions targets seems high: EUR 48 billion for the current policy package (21% ETS
target, 20% renewable energy and energy efficiency targets) and EUR 81 billion if a 30%
economy-wide target is taken on. These correspond to GDP reductions of 0.32% and 0.54% in
2020 for the two targets. However these costs need to be seen in the context of GDP growth
over the same timeframe: with a 30% emissions reduction target, GDP growth to 2020 is
reduced from 28% to 27.5% according to the European Commission’s analysis (European
Commission, 2010a, 2010b). In addition, important co-benefits such as the health benefits from
reduced air pollution are not captured by these models.

Private sector analysts expect higher Phase Il allowance prices than modelled by the
Commission, averaging around EUR 30/tCO,eq in 2020 for current targets, and consequently
expect higher economic impacts (Reuters, 2010). However even doubling the Commission’s
calculated impacts would still imply GDP growth of 27% to 2020, compared to 28% in the
baseline.

Modelling of the New Zealand scheme and the Australian proposal shows economic impacts
that are a little higher, in part due to the rapid population growth and more limited domestic
abatement potential of these countries. However, in both cases costs are still a small proportion
of anticipated economic growth. In New Zealand, national per capita welfare (real gross national
disposable income per capita) is modelled to grow 46% by 2025 under a BAU scenario, 44% with
an international carbon price of NZD 25/tCO.eq, or 40% at an international carbon price of NZD
100/tC0O,eq, assuming full linking to international markets. The model indicates emissions
reductions of 5% below BAU with an emissions price of NZD 25/tCO,eq and 15% to 20% with a
price of NZD 100/tCO,eq (NZIER/Infometrics, 2009). In Australia, real GNP per capita rises 10.9%
to 2020 in the baseline scenario. This becomes a 9.5% rise if a modest 5% emissions reduction
target is adopted, or an 8.5% rise with an ambitious 25% reduction target. Allowance prices of
AUD 35/tCO,eq or AUD 60/tCO,eq are expected in 2020 under the two target levels (Australian
Treasury, 2008).

Linking and offsets to minimise overall economic impacts

Although expected economic impacts are modest compared to the size and growth rates of
economies, these costs are real and should be minimised if possible. Costs will vary considerably
depending on the potential for domestic abatement within different regions. A key mechanism
for lowering the cost of emissions trading schemes is to extend their coverage, either by linking
with other capped trading schemes or by allowing use of offsets.

For small economies, linking can be critical for reducing costs of abatement. For New Zealand, a
purely domestic scheme would require higher allowance prices to achieve the same target
levels, leading to economic welfare impacts around twice as high as without linking
(NZIER/Infometrics, 2009). This is also an issue for smaller participants in the Western Climate
Initiative, for example New Mexico has stated that it will only participate if the market is at least
100 MtCO,eq in size (New Mexico Environment Department, 2010). Designers of small schemes
will want to pay particular attention to design choices that help or hinder linking with key
external markets.

Direct linking of schemes will not be straightforward. Although any schemes with comparable
allowances (for example representing one tonne of verified emissions) could be linked, political
considerations will tend to mean that direct linking only takes place among schemes that have
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similar caps, system rules and offset provisions (Dellink et al., 2010b). By contrast, price control
mechanisms such as caps and floors would make linking technically more difficult, if not
politically unlikely.”® For example the Australian CPRS proposal would have allowed linking with
comparable schemes (comparable targets, design rules and measurement reporting and
verification) with five years notice and the H.R.2454 proposal would have allowed linking with
schemes that are at least as stringent. The Californian draft scheme anticipates linking with WCI
partners, but notes an extensive list of issues that require harmonisation: cap stringency, offset
criteria, auction floor prices, cost-containment reserves, banking, borrowing, and provisions for
measurement, reporting, verification and enforcement. These have largely already been agreed
through the WCI process, except for the details of price control measures. The Swiss
government has begun discussions on linking their scheme with the EU ETS. As the first example
of attempted linking of schemes, this will be an interesting test of how readily linking can be
achieved in practice.

However, even without direct linking there is likely to be some convergence of allowance prices
if common offsets are allowed. For example, most schemes currently accept Kyoto Protocol
CDM allowances, the value of which is driven by demand and allowance prices in the EU ETS.
This implicitly links the market price in other schemes such as the New Zealand ETS to the
European market, unless offset prices rise to the point at which domestic abatement (such as
forestry planting in New Zealand) is cheaper.

The use of offsets can also have a significant impact on total abatement costs. Offsets can be
domestic, generated in sectors not covered by the trading scheme (such as agriculture, waste or
forestry), or international, such as those generated by the Kyoto Protocol’s CDM or offsets from
potential future sectoral crediting or reduced deforestation mechanisms.

Allowing significant use of offsets can make it easier to extend the coverage of a trading scheme
economy-wide to sectors with more expensive abatement options, as the price of allowances
will tend to be set by international offset prices rather than domestic abatement costs.

As one example of offset provisions, the H.R.2454 proposal would have allowed significant use
of offsets: up to two billion tons per year (half from international offsets) if all participants were
to use their entitlements. These reduce the overall costs of the scheme significantly: in a
scenario in which no international offsets are available, modelled allowance prices are 50% to
150% higher than in the main scenario (EPA, 2010a).”’

However as noted in Section 6.2, extensive use of offsets in the short term could lock in
investment in high-emissions infrastructure domestically, making the eventual transition to a
low-carbon economy more difficult.

An example of this is shown in EPA modelling of United States domestic emissions under the
H.R.2454 proposal, using its IGEM model. Because the entitlement to use offsets is greater than
required for compliance in the early stages of the scheme, participants are able to purchase
offsets and bank them for later use. This “offset and bank” strategy means that while domestic
emissions are significantly reduced compared to BAU, they do not reduce as rapidly as might be
expected given the ambitious 83% reduction target (Figure 6.4). The EPA’s other model (ADAGE)
shows slightly steeper domestic emissions reductions under the same scenario: 9% below 2010
levels in 2020 and 38% below 2010 levels in 2050.

%A system with a price cap set much below the existing price level of another may not be inclined to link.
7 \f the availability of international offsets is delayed by 10 or 20 years rather than removed, the impact is
much smaller: an allowance price rise of only 2% to 5%.
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Figure 6.4: Achieving an emissions reduction target via offsets and banking

US Domestic Emissions under H.R. 2454 cap (EPA IGEM model)
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Source: EPA (2010c), scenario 8 data.

It is doubtful whether the scenario illustrated in this EPA modelling is realistic. The supply of
international offsets will take a number of years to scale up to this level, as new mechanisms
such as sectoral crediting would be required (Baron, Buchner and Ellis, 2009). Companies would
be unlikely to consider their 2040 compliance obligations in today’s offset purchasing decisions,
reducing the level of banking. As such, use of offsets may well be lower than shown by this
modelling and eventual domestic abatement greater. This example nonetheless illustrates the
trade-off inherent in the use of offsets: costs can be substantially reduced, but so are domestic
emissions reductions. Care needs to be taken that offset provisions do not undermine the
necessary transition to domestic low-carbon infrastructure.

Some schemes (RGGI, Tokyo) allow for increased offset use based on certain price triggers, as a
safety valve against high system prices. As offset projects take some time to be established,
approved and begin generating reductions, it is not clear how quickly offset supply could be
increased to meet this type of demand.

The quality of offsets is also critical, particularly that they represent truly additional emissions
reductions compared to what would have occurred without support. For example, Australian
government analysis of the New South Wales scheme suggests that many offset credits arise
from activities that would have occurred even without support and that emissions reductions
from the scheme are therefore lower than stated (Australian Government, 2010b).
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Box 6.1: Offsets and climate finance

As well as reducing costs, offsets play a critical role in channelling funding for climate change
mitigation to developing countries.

To 2012, the Kyoto Protocol’s CDM is expected to generate a total of around one Gt of emissions
reductions in developing countries, funded primarily by participants in the EU ETS (UNEP Risoe,
2010).

To meet the Copenhagen Accord goal of mobilising USD 100 billion per year by 2020 to address the
needs of developing countries, carbon market funding will need to be scaled up substantially,
supplemented by direct funding.

In the IEA 450 Scenario, OECD+ countries are assumed to implement emissions trading in the power
and industry sectors from 2013. Several scenarios were modelled, in which countries fulfilled a
required level of domestic emissions reductions, then funded further reductions through offsets.
The resulting value of primary transfers in 2020 ranged from USD 13 billion (0.5 GtCO,eq offsets at
USD 26/tC0,eq) to USD 63 billion (1.7 GtCO,eq offsets at USD 37/tCO,eq). This indicates that the
carbon market could provide a reasonable share of the financing announced in Copenhagen — if
sufficiently ambitious targets are adopted for OECD+ emissions trading schemes and developing
countries set up market mechanisms that can deliver offset credits to the international market (IEA,
2009).

New mechanisms will be needed to deliver this scaled-up effort. CDM projects already registered or
in the pipeline have the potential to meet EU ETS demand for offsets to 2020. But if emissions
trading schemes are established in the United States and Japan, the global demand for offsets will
increase dramatically. Scaled-up market mechanisms, such as sectoral crediting and sectoral trading
(Aasrud et al., 2009), are being explored as potential ways to deliver both the required offset supply
and to drive the structural change towards low-emissions growth that is needed in developing
countries.

When setting long-term caps and/or allowed offset levels, careful consideration needs to be
given to whether there is broad or narrow coverage in the scheme. In the H.R.2454 proposal
(Figure 6.1 in Section 6.1), most emissions reductions would have occurred in the electricity
sector. In fact, this sector’s emissions would decline roughly in line with the overall cap, reduced
by 22% in 2020 and 84% in 2050. That is, the electricity sector would meet its overall
compliance obligations largely by making domestic reductions, rather than use of offsets.

In July 2010, the United States Senate was considering whether to take up emissions trading
legislation similar to H.R.2454, with the same reduction cap but limited to the power sector.
Presumably, the intention would be to achieve the same degree of power-sector transformation
as would have occurred under the wider bill. However, this outcome could have been
inadvertently undermined by the bill’s offset provisions. Narrowing the bill’s coverage would
significantly reduce global demand for international offset credits; as a result their price would
be lower than would have been the case under the broad bill. The electricity sector might now
find it economic to use offsets for compliance rather than making domestic emissions
reductions, giving much slower change than intended. In making such decisions, there is a need
for careful consideration of the interplay between offset price and availability, banking
provisions and scheme coverage.
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Table 6.3: Section 6.3 summary: overall costs and measures to manage them (see Annex for
further details)

EU ETS e Unlimited banking in Phase Il and beyond
e Elements affecting linking: strict offset criteria
o Offsets: Page | 49

o Phase ll: 13.4% of the Phase Il cap, or 1.4 billion
allowances in total

o Phase lll: no more than 50% of the reductions
required in the EU ETS from 2008-2020.
CDM credits from post-2012 projects only allowed if

hosted by a least developed country. May also face
qualitative restrictions relating to project type

New South Wales e  Unlimited banking

e Local scheme, linking not anticipated

e Unlimited use of domestic, project-based offsets

Regional Greenhouse Gas e  Unlimited banking

Initiative e Elements affecting linking: cap/floor prices, domestic offsets,

weak target

e Local offsets up to 3.3% of the compliance obligation, can be
raised to 5% or 10% at certain price thresholds

Alberta e Unlimited banking
e Elements affecting linking: output-based targets, domestic
offsets

e Unlimited use of Alberta-based offsets. Credits must result
from activity taken since 2002

New Zealand e Unlimited banking

e Elements affecting linking: lack of specified cap, inclusion of
sectors (agriculture, forestry) other schemes may not wish to
include

e  Fully linked to Kyoto Protocol market after transition phase —
unlimited use of Kyoto Protocol units (restrictions on AAUs)

Tokyo e Unlimited banking

e Elements affecting linking: cap/floor prices, domestic offsets

e Unlimited use of renewable energy certificates or Tokyo-
based offsets from SME programmes

United Kingdom CRC Energy e Unlimited banking after transition phase
Efficiency Scheme e Import of EU ETS units allowed as safety valve
e No offsets

Australia CPRS e Unlimited banking after transition phase

e Elements affecting linking: price cap, domestic offsets

e Unlimited Kyoto Protocol offsets (CDM, JI)

USA H.R.2454 (Waxman e  Unlimited banking

Markey) e Elements affecting linking: cap/floor prices, domestic offsets

e  Maximum two billion tonnes offsets per year, half
international (effectively unlimited), remainder domestic
offsets
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Table 6.3: Section 6.3 summary: overall costs and measures to manage them (see Annex for
further details) (continued)

Western Climate Initiative e  Unlimited banking
e Elements affecting linking: cap/floor prices, domestic offsets
e Domestic offsets, limited to 49% of emissions reduction

California e Unlimited banking

e Designed to link with WCI partners. Elements affecting
linking: cap/floor prices, domestic offsets

e  Offsets limited to 8% of compliance obligation

6.4. Managing price uncertainty and volatility

Emissions trading schemes are unlike markets for other commodities, in that there is generally a
fixed supply of allowances (determined by the system cap). As a result, supply cannot adjust
when prices rise or fall with rising or falling demand. Coupled with fluctuations in energy prices
and economic growth, this means that emissions allowances prices should be expected to be
volatile and very responsive to any over or under-supply of allowances (Webster et al., 2008).

The uncertainty of demand for allowances compounds this effect. It is the difference between
two large numbers, BAU emissions (which are difficult to forecast) and the target level. Mis-
estimates or unforeseen changes in BAU emissions can have a dramatic effect on allowance
prices. Moreover BAU trends are dynamic: emissions (and hence demand for allowances) can
vary significantly from year to year, depending on overall economic conditions, fossil fuel price
changes and weather.?®

Despite this significant potential for price variability, the European Commission does not
consider that there has been any evidence of excessive volatility seen in the EU ETS compared to
that experienced in other related markets such as oil, gas or electricity.

Banking of allowances, which has already been discussed, is a standard tool for managing
allowance price fluctuations by allowing surpluses to be carried forward for use in times of
shortage. All schemes studied allow unlimited banking (except during phase-in, in which banking
is often restricted).

Some schemes also allow borrowing of allowances from future years’ allocations. The H.R.2454
proposal would have allowed unlimited borrowing from one year ahead and limited borrowing
from up to five years ahead with interest. In general, schemes allow very limited or no
borrowing, due to concerns about environmental integrity: allowing significant borrowing would
allow participants to defer emissions reductions well into the future.

Another standard means of providing flexibility is through multi-year compliance periods (the
timeframe over which participants must submit allowances). This allows year-to-year
fluctuations to be managed within the multi-year allowance allocation. The Kyoto Protocol
follows this architecture, with obligations imposed over the five-year period 2008-12. The Tokyo
ETS uses a five-year compliance period. The WCI and California propose a three-year period, in

*® Weather has a strong impact on emissions from the electricity sector, particularly rainfall in regions
with hydro-electricity. Temperature also drives extra demand for heating or cooling, impacting emissions.
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lieu of allowing borrowing. The RGGI has a three-year compliance period, extendible to four
years under certain price conditions.

Availability and transparency of emissions data are also helpful in reducing market volatility, as
they reduce the potential for surprises (such as the lower-than-expected first year’s verified
emissions in the EU ETS Phase 1). Some North American schemes (RGGI, H.R.2454) have
implemented or proposed quarterly reporting of emissions, rather than the annual reporting
that is standard elsewhere. This is in line with company financial reporting cycles and provides
good market data. This was possible because reporting could be combined with existing
quarterly obligations to the United States EPA.

Beyond borrowing, banking, length of compliance period and transparency of emissions data,
there is disagreement over the merits of introducing explicit measures to manage price volatility
or price uncertainty. There are broadly two schools of thought. One argues that existing market
tools are adequate and that additional mechanisms only further increase uncertainty by
undermining the one thing that is certain: the number of allowances. Any price-cap mechanism
might also be susceptible to political lobbying, being set too low to achieve environmental
outcomes, or being altered in the event of sustained high prices leading to further uncertainty
about future supply of allowances. This view is reflected in the designs of the EU ETS, which
aims to give clarity on the number of allowances in circulation, and then to allow participants to
manage their obligations using standard market tools.

The other school of thought (as seen in North American markets in particular) seeks to provide
greater price certainty for long-term investment by constraining allowances prices in a pre-
determined band between cap and floor prices (CCAP, 2008; Burtraw, Palmer and Kahn, 2009).
This is generally intended to provide a clearer understanding of the costs likely to be faced in a
new emissions trading scheme, allowing for easier agreement on ambitious targets (Philibert,
2008). Ahead of trading commencing, views may differ significantly over what market price for
allowances is likely to emerge and hence over cost implications for participants. An escalating
price cap acts as a safety valve, providing some reassurance over maximum costs for large
emitters. Conversely, investors in low-carbon infrastructure may be concerned about potential
oversupply of allowances and low prices. Providing a market floor price is intended to give this
type of certainty.

Proponents of price caps and floors point to theoretical support for this view, which is based on
the finding that while carbon taxes and emissions trading are equivalent under conditions of
certainty, under uncertainty an appropriately set carbon tax is superior (Pizer, 2002; Quirion,
2005). If taxes are not politically viable, a cap-and-floor approach (which is essentially a hybrid
between a carbon tax and a pure ETS) comes out with a theoretical advantage (Philibert, 2006).
Recent literature suggests that hybrid instruments should be preferred over intensity or indexed
targets (Webster et al., 2010).

Opponents argue that this approach relies on the cap and floor prices being struck at
appropriately high levels,? for politicians to be willing to adjust price caps upward if necessary

* The “social cost of carbon” measures the economic cost of the impacts of climate change and
economically it is efficient to implement mitigation measures up to this social cost (above this, the cost of
emissions reductions exceeds social benefits). An appropriately ambitious ETS should be expected to have
allowance prices averaging around the social cost of carbon over the long run, but ranging higher and
lower. Any cap on market prices therefore needs to be well above this level to allow efficient market
operation.
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and that it assumes the caps and floors do not introduce any perverse incentives° that reduce
the efficiency of the system (Stern, 2006). Given the political difficult in setting high carbon
prices (as evidenced by the difficulties that carbon tax proposals have encountered), they argue
that pure trading schemes may therefore be more robust than hybrid approaches. Experience
has shown that it is difficult to set emissions caps appropriately compared to baseline
emissions. Given this experience, there is a significant risk that in a hybrid cap-and-floor
scheme, prices could either fall to the floor price, or stay at the cap price, at least in initial stages
of trading. This could lead to political intervention to reset the price thresholds and/or
emissions caps. Participants will only value the “certainty” provided by price caps and floors if
there is a credible commitment that they will not be arbitrarily reset (Blyth and Yang, 2006).*

In current and proposed trading schemes, price caps are implemented in a number of ways.
Implementation of price floors, which primarily aim to support low-carbon investment, will be
discussed in Section 6.5.

Some schemes allow unlimited supply of allowances at a low cap price, effectively turning the
trading scheme into a low-level carbon tax. The Alberta scheme provides the option of paying into a
fund at CAD 15/tCO,eq, capping the allowance price at this level. The New South Wales scheme has
a low penalty (AUD 12/tCO,eq) for non-surrender of allowances, so allowances prices will not rise
above this level. In both cases, the low cap price significantly reduces the incentive for emissions
abatement, and total emissions have continued to rise substantially under both schemes.

Other schemes (Australia, New Zealand) have a low price cap as a short-term transitional
measure for one or two years while trading is established. While this delays the full price signal
being seen by participants, a short-term price cap may provide a smoother transition to trading,
as long as it is made clear to investors that the transition to full pricing will occur.

A “soft” price cap has been proposed in the H.R.2454 scheme. Here, a strategic reserve of
allowances was to be set aside from each year’s pool and offered quarterly with a high reserve
price. After a two-year phase-in period, the cap would have been set at 60% above the three-
year rolling average market price. That is, this mechanism was designed to mitigate short-term
price spikes in the market but not consistently high prices.

Strategic reserves can also be designed to be triggered by an absolute price threshold. The
Californian scheme sets aside approximately 5% of allowances as a reserve, offered at fixed
price at quarterly sales. Reserve allowances will be offered in three price tiers: USD 40/tCO,eq,
USD 45/tCO,eq and USD 50/tC0O,eq in 2012. These prices will escalate by 5% plus inflation each
year, reaching USD 60/tCO,eq, USD 67/tCO,eq and USD 75/tCO,eq in 2020. These are well
above the anticipated allowance prices in the California market.

Using a strategic reserve is intended to preserve some certainty on the emissions outcome, as all
allowances come from within the emissions cap or arise from offsets. Because of the fixed pool of
allowances in the reserve, there is a limitation on how long it can cap prices. However, in the event
of sustained high prices, the intention is that offset supply should be able to ramp up to cover
participants’ additional demand for allowances, with the reserve covering their needs in the interim.

Several schemes use linking and offsets to provide greater short-term price stability. The United
Kingdom CRC market allows import of EU ETS allowances as a safety valve. The Tokyo market

* For example, the potential for gaming up the allowance price to hit the cap level to release a greater
supply of allowances.

31 Conversely, in the absence of price caps and floors, very low or high prices could also lead to policy
intervention modifying the emissions cap.
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will similarly allow Kyoto Protocol allowances if prices rise significantly. The New Zealand
scheme is fully linked to the Kyoto market, so allowance prices will reflect international rather
than local conditions. In each case, the linked markets (EU ETS, Kyoto) are capped, so linking
should not compromise environmental integrity.*® The strategic reserve proposed by H.R.2454
would also have acted to increase supply of offsets. If necessary, the reserve could have been
refilled with credits from reduced deforestation projects.

Availability of offset credits can also help with management of short-term volatility, but only if
supply can be ramped up in line with demand. This is not the case with CDM credits, as the
approval process for new projects has been very slow. CDM credits are therefore useful in
managing long-term costs, but less so for short-term volatility. The exception would be
situations in which a regulator accumulates a significant pool of offset credits that could be
released quickly, as was to be the case in the H.R.2454 strategic reserve.

Table 6.4: Section 6.4 summary: measures to address price uncertainty and volatility (see Annex
for further details)

EU ETS e Unlimited banking

e One-year compliance period, no borrowing (but the
deadline for submission is after the issue of following year’s
units, so there is effectively year-ahead borrowing within
trading periods [but not in the final year])

New South Wales e  Unlimited banking

e Penalty AUD 12/tCO,eq for not supplying abatement
certificates, effectively capping the allowance price

e  Participants may carry forward a 10% shortfall to the next
year without penalty

Regional Greenhouse Gas e Quarterly reporting (linked to existing EPA reporting)

Initiative provides good market information

e Three-year compliance period, extendible to four in the
event of a stage-two trigger event

e  Unlimited banking

e  Price thresholds allow more offsets to enter scheme

e Auction reserve price of the greater of USD 1.86/tCO, or
80% of the current market price

Alberta e Unlimited banking

e  Option of paying CAD 15/tCO.eq into technology fund,
effectively capping allowance price

New Zealand e Transitional period 2010 to 2012: energy and industry
participants must submit one allowance for every two
tonnes of emissions. During the transition there is also a
NZD 25/tCO,eq fixed price option

e Unlimited banking

e Unlimited use of offsets

e Linking to international market overrides local price
fluctuations

*> The New Zealand market restricts use of AAUs to “approved” units, to avoid importation of surplus “hot
air” Kyoto Protocol units from Eastern European countries.
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Table 6.4: Section 6.4 summary: measures to address price uncertainty and volatility (see Annex
for further details) (continued)

Tokyo e  Five-year compliance period
e  Unlimited banking
Page | 54 ¢ Inthe event of high allowance prices, increase supply of Tokyo
offsets, credits from outside Tokyo and allow Kyoto Protocol units
United Kingdom CRC Energy e Fixed allowance price GBP 12/tCO, for introductory three-
Efficiency Scheme year phase, no limit on volume
e No banking from introductory phase, otherwise unlimited
banking

e Safety valve allows import of EU ETS allowances, with a
minimum price of GBP 14/tCO,.

Australia CPRS e  One-year fixed price phase-in period at AUD 10/tCO,eq

e Transport fuel price rises would have been offset with a
reduction in fuel excise tax for the first two years

e  Unlimited banking

e Borrowing of 5% of year-ahead allowance permitted

e Unlimited access to international Kyoto Protocol offsets

e  Price cap for five years AUD 40/tCO,eq rising at 5% above

inflation
USA H.R.2454 (Waxman e Quarterly reporting cycle provides good information to market
Markey) e  Unlimited banking

e Borrowing without interest one year ahead, with interest up
to five years for up to 15% of obligation

e  Strategic reserve set aside as safety valve, offered at auction with
reserve price. Reserve is USD 28/tCO,eq in 2012, rising 5% in
2013/14, then set at 60% above three-year rolling average price.
Proceeds used to purchase REDD units to replenish reserve

e Auction floor price starting at USD 10/tCO,eq then rising at
5% per year above inflation

Western Climate Initiative e Three-year compliance periods

e Unlimited banking

e Other measures to mitigate high prices are still under
consideration: a reserve set-aside, or allowing use of future
years’ allowances above certain price triggers

e Auction floor price (level yet to be specified), to support
low-carbon investment and help correct inadvertent
oversupply of allowances

California e Three-year compliance periods

e Unlimited banking

e USD 10/tCO,eq auction price floor. Allowances unsold at
auction are added to the price containment reserve

e Allowance price containment reserve (approximately 5% of
total allowances), offered at fixed price at quarterly sales.
Reserve will not be replenished. Reserve allowances will be
offered in three tiers: USD 40/tCO,eq, USD 45/tCO,eq and
USD 50/tCO.eq in 2012. These prices will escalate by 5%
plus inflation each year, reaching USD 60/tCO,eq,
USD 67/tC0O,eq and USD 75/tC0O,eq in 2020
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6.5. Long-term investment signals

Emissions trading schemes have multiple objectives. Besides efficient deployment of emissions-
reducing technologies in the short term, they aim to stimulate investment in long-lived low-
carbon infrastructure. This is particularly the case in the power sector, in which early investment
in renewable supply or nuclear capacity can help avoid the lock-in of long-term emissions from
new fossil-fuel plant.

Investors will assess anticipated allowance prices of a given ETS over the lifetime of a particular
asset. If there is significant uncertainty about future conditions (caused by political, market or
technology factors), their rational approach may be to delay investment, or to invest in plant
that can recover its costs quickly (such as gas-fired combined cycle electricity generating plant).
Both renewable and nuclear investors have recently been calling for greater policy certainty
(and therefore allowance price certainty) to enable their investments to proceed. Of course for
a given allowance price, the details of investment will vary between schemes, based on the
abatement potentials within each capped region.

Emissions trading schemes are not compatible with certainty of price, but a number of
approaches have been taken or proposed to attempt to provide greater investment clarity.

The first is to signal emissions caps far in advance. In the EU ETS, targets are set for 2020 and
the linear decline in the emissions cap continues at the same rate after 2020. In the H.R.2454
proposal, the cap was specified all the way to 2050. The cap in the Australian scheme was to be
set five years in advance, with a “gateway” range specified for a further ten years to provide
some guidance to investors. Other schemes rely on more frequent reviews to set targets, but
still attempt to provide certainty by using long trading periods (five years or more) in which
system rules are fixed, or requiring notice periods for major changes in system rules (Australia).
IEA analysis shows that providing certainty over the trading scheme’s environmental goals — and
related prices of CO, — for ten years increases low-carbon investment: with less than this it is in
investors’ interests to take a “wait and see” approach and this leads to higher system prices
overall (IEA, 2007a).

However, even if caps are specified over a long timeframe, significant uncertainty remains in the
translation of future cap levels into allowance prices. Mitigation could be cheaper or more
expensive than anticipated, suppressing or raising market prices. Economic conditions could
change. New technologies could arrive, or be delayed. Supplementary policies (such as
renewable energy standards) could suppress allowance prices by deploying low-carbon
technologies by other means, making targets easier to achieve. The availability and price of
international offsets will also have a significant impact on eventual market prices. There is also
the reality that future governments will review existing targets and caps to take account of
improved understanding of climate science, economic conditions and international agreements.

Because some of these risks arise from government policy choices (particularly those
surrounding reviews of targets, offset allowances and complementary policies), some argue for
governments to assist with providing greater price certainty. Some schemes seek to do this
through specifying a floor price for allowances — though as discussed in the previous section, the
value of cap and floor prices is debated.

Although the EU ETS does not have a floor price, the United Kingdom is currently considering
adopting a floor price for its EU ETS participants, by restructuring its Climate Change Levy as a
compulsory alternative payment if allowances prices drop below the floor price. North
American schemes (H.R.2454, WClI, California) propose to introduce price floors for auctioned
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allowances. To be effective as an investment driver, the floor price must be set high enough to
provide a sufficient carbon price for low-carbon investors. This is particularly so if there is a real
risk that the market will be over-allocated and the market price will be determined by the floor
price. As an example, the RGGI’s current floor price of USD 1.86/tCO, is obviously insufficient to
drive abatement or offsetting activity, although it has prevented auction revenue to states (used
primarily for energy efficiency and consumer programmes) from completely collapsing with
oversupply of allowances.

It may be politically difficult to implement sufficiently high floor prices to be effective, or to
avoid the temptation to intervene to reduce a high floor price in the event that market prices
are being set at this level.*®* As with price caps, the calibration between overall emissions caps
and appropriate price floors will be difficult to set correctly in advance and may well need
adjustment so that allowances trade within the desired price range. Investors will consider the
possibility of future political adjustments to the floor price in their risk assessments, rather than
taking price floors at face value (Stern, 2006).

Allowance price risk is only one of several issues that governments may need to address to
attract low-carbon investment. Competitive electricity markets have been designed to provide
revenue based on generators’ running costs. This model suits fossil-fuel generation, but it is
unclear whether high capital cost and low running cost renewable and nuclear plants will be
able to recover their costs under these market arrangements, particularly as the share of clean
energy increases (Redpoint, 2009; Ofgem, 2010). It is also generally accepted that additional
policies are needed to accelerate the research, development and deployment of low-carbon
technologies through measures such as grants, loan guarantees, feed-in tariffs, or renewable
energy obligations. These issues will be discussed further in Chapter 7.

One of the most substantial risks for investors is that of a scheme being repealed or radically
changed with changes of government, if there is a lack of political consensus upholding a
scheme. In the European Union, there is a good deal of consensus across the political spectrum
that the EU ETS should continue, however this is not the case in other jurisdictions such as
Australia or the United States. Where there is lack of political consensus, this will increase the
perceived value of delay to investors.

However, political uncertainty should not be seen as an argument to delay implementation of
trading schemes until full consensus exists. Political positions change with time and once a
scheme is implemented debate may shift to its particular rules rather than whether to proceed.
This process can be seen at play in New Zealand, where there is now a broad political consensus
that emissions trading is an appropriate tool to reduce emissions, but still political disagreement
over some of the scheme’s design details. Investors have a clear signal that a price on emissions
will persist and should, in time, have growing clarity regarding the precise implementation.

** In this event, emitters could argue that the environmental objective is being achieved (the overall cap is
met) and that if this can be done more cheaply than expected then this should be allowed, rather than
arbitrarily raising prices with a floor price.
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Table 6.5: Section 6.5 summary: measures to promote certainty for low-carbon investment (see
Annex for further details)

EU ETS e  Five-year trading period Phase Il, extended to eight-year
trading period in Phase llI

e EU ETS rules and the linear decline in the cap continue
beyond 2020 (to be reviewed by 2025 at the latest)

New Zealand e Any significant changes to the scheme will require a five-
year notice period

Tokyo e Five-year compliance period, to encourage participants to
implement energy efficiency programmes rather than
purchase offsets

e Targets to 2020 signalled

United Kingdom CRC Energy e  Five-year trading periods

Efficiency Scheme

Australia CPRS e Caps set at least five years in advance, with a “gateway”
range for the cap set a further 10 years ahead

USA H.R.2454 (Waxman e Long-term cap to 2050 specified

Markey) e Auction floor price starting at USD 10/tCO,eq then rising at
5% per year above inflation

Western Climate Initiative e Auction floor price (level yet to be specified), to support

low-carbon investment and help correct inadvertent
oversupply of allowances

California e Capsetto2020
e USD 10/tC0O,eq auction price floor. Allowances unsold at
auction are added to the price containment reserve

6.6. Free allocation and auctioning

Within the overall emissions cap, policies to distribute allowances to scheme participants vary
significantly among the schemes studied, ranging from 100% auctioning,®® to 100% free
allocation of allowances. Different methods of free allocation are used, sometimes within the
same scheme.

In theory, the method of allowance allocation has no impact on the environmental outcome: it
is the cap that determines total emissions reductions (Stern, 2006). Allocation of allowances for
free can therefore be used to assist affected parties (businesses and consumers) in the
transition to carbon pricing. Even if a firm receives a free allocation greater than its total
emissions (it is “long”), it still sees the same theoretical incentive to reduce emissions, as any
reductions free up allowances that can be sold at the market price.

However free allocation also has its downsides:

e Significant free allocation will decrease market liquidity, potentially increasing price volatility.

e Allocation decisions represent wealth transfers between sectors of the economy. They can
be used to correct distributional impacts, or they can further exacerbate them.

34 . . .
It is also possible for governments to sell allowances directly by tender or other means, as has been
done by Denmark and Germany. However in general, schemes use auctioning as the sale process.
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e Free allocation can blunt price signals to investors, depending on how allocation is
structured. This can slow the transition to a low-carbon economy.

e Free allocation to new entrants can encourage high-emissions activities, depending on how it
is structured.

e If participants are able to pass through allowance costs to consumers, providing free
allocation can lead to windfall profits. This is particularly the case in the electricity sector
where competitive wholesale electricity markets are in place.

e Over-allocation to firms can make the scheme less effective in practice, as management
attention is unlikely to be focused on emissions reductions when they have a surplus of
allowances.

And most importantly, if there is overly generous support for emissions-intensive industries, this
runs the risk of preserving the status quo, whereas revolutionary change is required. Every
dollar (or allowance) spent supporting existing activity could instead be used to support clean
technologies, so a careful balance needs to be struck.

Because of the issues inherent in free allocation, auctioning is preferred at a theoretical level. To
the extent that auctioning can be used to distribute allowances, governments will have a
revenue stream that can be used to offset the impacts of the scheme on consumers, businesses
and the wider economy, to fund energy efficiency, renewable energy and climate change
finance commitments to developing countries, or for other measures that increase economic
welfare such as debt reduction or reducing income or company taxes. An example of this is the
RGGI scheme, where despite low allowance prices, total auction proceeds to date have reached
USD 662.8 million, mostly used to support consumer benefits, energy efficiency and renewable
energy.

Having a significant level of auctioning within a system also helps provide flexibility to adjust
caps as circumstances change. In the event that there is a desire to tighten the system cap,
reducing promised levels of free allocation would be opposed by recipients and could send a
poor signal in terms of regulatory certainty, however reducing volumes of allowances to be
auctioned is easier.* For example, a proposed way of tightening the 2020 EU ETS cap from 21%
to 34% is to reduce the pool of auctioned allowances, leaving free allocations unchanged,
should the European Union decide to move towards an overall 30% reduction target for 2020
(European Commission, 2010a).

However, full auctioning has rarely been implemented in practice. The only market operating so
far with 100% auctioning is the RGGI and here allowances prices are so low that they have little
impact on participants.

Free allocation has generally been included in emissions trading systems as a transitional
measure, either to compensate existing entities for their loss of value resulting from the policy
change, or else to preserve the competitiveness of existing industries until such time as
emissions pricing is more widespread. Some schemes include a clear timeframe for phase-out of
support (EU ETS, H.R.2454, original New Zealand design), while others intend to review levels of
free allocation based on international developments (New Zealand).

> Note however that decisions to change the cap, however effected, could increase the likelihood of
further alterations in future, which would not necessarily be to tighten the cap. As such, it can be argued
that short-term intervention to tighten caps might actually weaken long-term investment signals.
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Methods of free allocation

There are two main methods for deciding the distribution free allocation — basing it on a
historical reference point (either emissions or production levels), or on future conditions
(typically production levels). Each of these has advantages and disadvantages (See Stern, 2006
and OECD, 2010, for a more detailed discussion).

The first, grandfathering, references allocations to historical data. Typically this is historical
emissions levels, but it can also be historical production levels multiplied by a reference
emissions rate. This is the simplest method to implement (assuming base-year data exist) and
has the advantage that participants continue to feel the full price signal created by the
emissions market. Grandfathered allocation can be thought of as compensation for the impacts
of the scheme on shareholder value, rather than intending to maintain production levels or
competitiveness. If possible, a historical base year is chosen to determine allocation levels
(rather than years immediately preceding the scheme’s launch), to avoid companies increasing
emissions in order to be given a larger emissions quota.

Grandfathering and auctioning share the advantage that they are counter-cyclical: when
production is booming, companies will be significantly short of allowances and prices will rise,
but this is when they can most afford them. Conversely, when production levels fall (as in the
current recession), allowance prices drop and companies need to purchase fewer allowances, or
may even have a surplus. A significant disadvantage of grandfathering is that if it is based on
historical emissions, companies with the highest emissions intensities receive larger allocations
than more efficient competitors. Plant upgrades that would have occurred as part of business as
usual operations can lead to windfall gains for these companies.

Over-allocation to industrial sites in Phase | and Il of the EU ETS led to the decision to use best-
practice benchmarking rather than historical emissions to determine grandfathered allocations
in Phase lll. Companies will receive free allocation based on best practice emissions within their
industry (the top 10% within Europe), multiplied by historical production levels. This retains the
advantage that the full market price signals are seen by participants, but reduces the prospect
of windfall gains for poor performers. The main disadvantage of best-practice benchmarking is
that it is complex and data-intensive. Given the complexity involved, transparency of
information and extensive consultation with industry have been critical during the
benchmarking process.

The second method references allocation levels to future conditions, typically production levels
(Alberta, New Zealand, California). This is equivalent to a production subsidy, because the
government covers a proportion of the allowance costs for each unit of production. This is
intended to protect the competitiveness (production levels, jobs and profitability) of these
sectors against rivals in areas without equivalent carbon pricing. Output-based allocation
removes the potential for windfall gains from BAU output changes, but if baselines (that is,
allowances allocated per unit of production) are set too loosely, windfalls can still arise with
companies receiving more allowances than required to cover their emissions. Companies still
have an incentive to improve efficiency: because allocation is linked to output not emissions,
efficiency gains free up allowances that can be sold at the full market price. However in practice,
management attention is unlikely to be focused strongly on emissions reductions activities (not
core business for many enterprises) if companies have a surplus of allowances.

Output-based allocation also removes some of the price signal seen by both participants and
end-consumers. Companies receiving output-based allocation can increase production (and
emissions) while only paying part of the allowance cost. If this locks in investment in new high-
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emissions infrastructure, it will make later emissions reductions more difficult. It also reduces
the price increase of energy-intensive products seen by end consumers, reducing their incentive
to move to lower-emissions alternatives.

Entry and exit provisions

An important detail of systems using grandfathered allocation is the treatment of companies
that establish new facilities or close down. Current or proposed schemes generally provide new
entrants with the same support as existing facilities. The rationale for this is to avoid investment
moving to jurisdictions without carbon pricing (the “carbon leakage” argument, discussed
further in Section 6.7). However in the EU ETS, new entrant provisions have been criticised for
promoting investment in high-emitting electricity generation plants, because under a
grandfathered approach these receive the highest level of free allocation (Ellerman et al., 2010).

An alternative approach was proposed in the original design of the New Zealand scheme, in
which there would have been no free allocation to new investors or for expansions of existing
capacity. In this case, although some high-emissions investment could be lost to other
jurisdictions, all new investments would face the full price of emissions and would therefore
reflect an efficient investment mix for a carbon-constrained future.

In theory, firms that close down should not be required to return allowances, as this creates an
incentive for inefficient plant to continue operation. However, there is an obvious political
difficulty in continuing to allocate free allowances to facilities that have shut down and almost
all emissions trading systems require allowances to be surrendered upon closure.*® Some NAPs
in the early phases of the EU ETS allowed for the transfer of allowances when facilities were
replaced. While this reduces the incentive to keep old plant in operation, it means that some
new investments receive greater support than others, potentially skewing investment decisions.

Transition to auctioning

The evolution of the EU ETS illustrates a transition from free allocation to auctioning. Early
analysis highlighted the benefits of auctioning and the European Commission attempted to
make some degree of auctioning compulsory from the beginning of the EU ETS. However this
was not supported by member states, which supported the position of their industries that free
allocation was necessary to help manage the transition from a non-carbon constrained policy
environment to a carbon-constrained one. The final rule allowed 5% auctioning in Phase | and
10% in Phase Il, with no compulsory auctioning (Ellerman et al., 2010)

As trading proceeded, concerns began to arise that windfall profits were being made by those
participants that were able to pass on allowance costs, particularly the power sector. It also
became clear that free allocation could be better targeted to those companies most exposed to
emissions costs. This has led to the decision for Phase Il of the ETS that around 60% of
allowances will be auctioned, that there will be (as a rule) no free allocation for the power
sector and that free allocation will be centrally co-ordinated to ensure it is targeted at the most
exposed sectors.

The H.R.2454 proposal set out a similar path, with free allocation seen as a time-limited
transitional measure to assist existing industries and consumers to adjust. Initially 85% of

*® In Phase Il of the EU ETS, the Netherlands and Sweden do not require the surrender of allowances on
plant closure.
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allowances would have been allocated for free (though only 20% of these would go to scheme
participants), transitioning to 65% auctioning by 2030. EPA analysis finds that free allocation of
14.5% of allowances would be necessary to fully compensate large emitters for their direct and
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indirect costs, roughly in line with the level of allocation proposed in this scheme (EPA, 2010a).

Table 6.6: Section 6.6 summary: free allocation and auctioning provisions (see Annex for further

details)

EU ETS

Phase | and Il: Allocation by individual member countries
through National Allocation Plans. 3% of allowances set
aside for auctioning in Phase Il (though 10% permitted).
Allocations generally provided for new entrants (5.4% of
allowances in Phase Il), allowances generally must be
returned at plant closure

Phase lll: full auctioning for power sector (with minor
exceptions). Centralised free allocation to other sectors
based on industry benchmarking. Trade-exposed energy-
intensive sectors receive up to 100% of their sectoral
benchmark. Other sectors receive 80%, phasing out to 30%
in 2020 and zero in 2027. New entrants receive same
allocations, plant closure will mean end of free allocation.

Norway

For 2008-12 approximately 70% auctioning, 30% free
allocation. Offshore oil and gas production (64% of
emissions) receives no free allocation. Land-based industries
free allocation equivalent to approximately 92% of 1998-
2001 base period emissions (100% for process emissions and
87% for energy emissions)

Switzerland

Allowances are allocated for free corresponding to the
negotiated target level

New South Wales

Baseline and credit scheme, so no free allocation or
auctioning. Participants must submit abatement certificates
for any emissions above their benchmark level, from
project-based activities

Regional Greenhouse Gas
Initiative

100% auctioning. Over 90% of revenue has been used to
support consumer benefits, energy efficiency and
renewables

Alberta Baseline and credit scheme, so no free allocation or
auctioning. Companies must cover any emissions above
their target level and are awarded credits for reducing
emissions beyond target levels

New Zealand Ongoing free allocation to agriculture and energy-intensive

industry linked to levels of production. Transitional free
allocation to owners of pre-1990 forests and fishing sector
Previous 2008 design: free allocation to agriculture and
energy-intensive industry at 90% of 2005 levels, phasing out
to zero between 2020 and 2030
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Table 6.6: Section 6.6 summary: free allocation and auctioning provisions (see Annex for further
details) (continued)

Tokyo e Free allocation of all allowances, based on average
emissions over three years. Pool available for new entrants

United Kingdom CRC Energy e Current design is for allowances to be auctioned, after

Efficiency Scheme introductory fixed price phase (price GBP 12/tCO,), but this

is under review

e Auction revenue was to be returned to scheme participants,
based on their ranking in annual “league tables” which
measure improvements in emissions and emissions
intensity. Revenue will now be retained by the government

Australia CPRS e Approximately 70% of allowances auctioned at outset,
dropping to 55% by 2020 because free allocation to
emissions-intensive industry was expected to increase

e Ongoing free allocation of permits to energy intensive
industries based on production levels

USA H.R.2454 (Waxman e Initially 15% auctioning and 85% free allocation (20% to

Markey) scheme participants, remainder mostly to consumer and
renewable energy support), increasing to 65% auctioning by
2030

e Auction revenue (15% of scheme value) directed to support
low income consumers. As free allocations phase out, the
additional auction revenue is returned as a consumer rebate

Western Climate Initiative e  Within the cap, decisions on distribution of allowances will
be made by individual states or provinces

e  Partners will consider harmonising allocations if differences
in allocation lead to competitiveness impacts for companies

California

Mostly free allocation to start, phasing out over time

6.7. Competitiveness

While emissions trading systems are projected to have limited economic impacts overall, some
industries will be more strongly affected. Most schemes seek to protect the “competitiveness”
of these industries against rivals that do not face emissions pricing — with the goal generally
being to prevent the loss of investment, production and jobs in these industries. There is
sometimes also a related goal of avoiding “carbon leakage”: the increase in emissions arising
from production relocating to jurisdictions with lower emissions controls (Aldy and Pizer, 2009;
Stern, 2006). Carbon leakage can arise through two main channels: loss of production market
share or new investment to jurisdictions with lesser climate policies and a more subtle route
whereby lower developed-country demand for fossil fuels lowers their global price, increasing
energy consumption and emissions in other regions (Reinaud, 2008; OECD, 2009).

Affected companies frame the issue in terms of competition between producers facing
emissions constraints and those who do not. But there is also a bigger competition also at play:
the competition between maintaining status quo production patterns and the transition to a
clean low-carbon economy. It should be borne in mind that every dollar (or allowance) spent
supporting current production patterns in emissions-intensive industries could instead be used
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to support the transition to more sustainable technologies (in these industries and in the wider
economy), so the case for assistance must be carefully assessed.

The definition of what constitutes an “at risk” industry varies considerably between schemes
and many definitions are very broad. Most require industries to be both emissions intensive
(with a threshold based on revenue, value of shipments or value-added) and trade-exposed
(based on a ratio of traded products to total production). However, some definitions are looser:
for example the EU ETS criteria allow inclusion of trade-intensive industries even if they are not
emissions-intensive and New Zealand entities are considered trade exposed if there is any (or
potential for any) international trade in their product.

There are a number of arguments made for providing free allocation to exposed industries,
aimed at protecting their competitiveness or preventing carbon leakage (Reinaud, 2008).

The first reason put forward is to reduce carbon leakage — the transfer of production to
jurisdictions with weaker emissions regulations, leading to higher global emissions. In general,
leakage is a small effect. Studies of competitiveness impacts in the United States context show
that changes in domestic production levels of energy-intensive goods would arise more from
decreases in consumption (the desirable effect of consumption patterns shifting towards less
emissions-intensive goods) than international competitiveness issues (Aldy and Pizer, 2009). The
Australian Treasury’s modelling of competitiveness impacts under the CPRS found that while
domestic production would have decreased in energy-intensive sectors, this reflects declining
global demand not leakage:

“The risk of carbon leakage and cost of shielding is explored in the CPRS scenarios, which assume
Australia prices emissions ahead of many other regions. The results show little evidence of
carbon leakage. Where shielding is removed, the emissions and output from EITE [Emissions
Intensive Trade Exposed] industries in non-participating regions do not increase. This suggests
the emission prices in these scenarios are not high enough to induce significant industry
relocation. Noticeable impacts only occur at much higher emission prices (roughly double the
price of the CPRS-5 scenario)”’ (Australian Treasury, 2008).

The European Commission’s analysis of the impacts of moving to an overall 30% reduction
target (34% reduction for the EU ETS) similarly finds:

“In terms of carbon leakage, if both the EU and the rest of the world step up their pledges one
should not only consider the absolute change in output for the EU industry, but the relative
change in output in the EU compared to the rest of the world, as this demonstrates the change
in market shares. The analysis made shows that the relative loss for EU energy intensive industry
in case EU steps up to 30% and the rest of the world makes high pledges is that EU’s relative
position would be largely unchanged or even slightly improved compared to the case the EU only
implements its low end targets on its own” (European Commission, 2010b).

The potential for competitiveness impacts will clearly depend on the degree of action of other
countries. Analysis by the OECD (2009) finds that if the European Union were to act alone,
cutting emissions unilaterally by 50% by 2050, around 12% of its reductions would be offset by
increased emissions elsewhere. However, if all developed countries were to act, the leakage
rate would be reduced to only 2%.

The second reason is as a means of providing compensation for the loss in competitiveness —
and hence in shareholder value — arising from the policy change. In some circumstances
governments may consider it fair to compensate for the value of stranded assets, or it may be

37TheCPRS--SscenariohasanaHowancepricerisingfromAUDZOinZOthoAUD115in2050.

Page | 63



Page | 64

Reviewing Existing and Proposed Emissions Trading Systems © OECD/IEA 2010

seen as important to maintain an investment climate where the private sector is confident that
their investments will not be undermined by future policy changes. As such, governments may
institute a policy of compensating investors for changes in value associated with a significant
policy shift such as introduction of emissions trading. For example, some countries made one-
off payments of this type as part of electricity-market liberalisation (IEA, 2005). In most
countries and for most policy changes (for example labour laws or air quality regulations),
compensation of this type is not made. Before agreeing to compensate industries affected by
emissions trading, governments need to consider whether a policy impact of this type would
normally lead to compensation.

If this type of compensation is considered appropriate, care needs to be taken to ensure it is at
an appropriate level. A company that is able to pass on all or part of the allowance price to its
customers may lose market share, but this effect may not be large. In industries in which it is
not possible to pass on emissions prices (due for example to international commodity pricing of
output products), profitability will be reduced, but the magnitude and impact of this needs to
be assessed before deciding on the level of any compensation. Different levels of compensation
may be appropriate in different emissions-intensive sectors, given their varying ability to pass
through emissions reduction costs, the varying impact of emissions pricing on firm profitability
and the cost and availability of abatement options (IEA, 2007b).

The final reason cited for providing assistance is to maintain production levels (and hence jobs)
in emissions-intensive industries until such a time as competitors face similar emissions
constraints. The argument is one of economic regret — that there would be an economic cost if
facilities are closed that would be viable in future when competitors face the same constraints.
This argument is one of wider economic welfare, so overall costs and benefits of providing
support should be assessed. A number of factors need to be considered:

e Is the lost production expected to arise from consumers shifting to lower-emissions
products, or from leakage?

e What is the cost of the support proposed, compared to the value of production maintained?

e In terms of overall economic and employment outcomes, is this the best use of these funds?
For example, for the same level of funding, more jobs may be stimulated by providing
assistance to emerging low-emissions industries than by supporting historical high-emissions
activity. (Though of course the impacts on dislocated workers need to be included in such an
analysis.)

e |If support is to be provided, what is the minimum level that would maintain employment
levels?

e Is the industry concerned likely to be competitive with widespread international emissions
pricing, or is support simply delaying necessary economic adjustment?

e How quickly should support phase out?

Again, the answer to these questions may be different for different industries. A blanket policy
of support is likely to lead to some windfall gains and support of some facilities that may not be
viable even with widespread international emissions pricing. And again, much of the lost
production is expected to arise from the necessary and desirable consumer shift to lower-
emissions products. Negating this by subsidising emissions-intensive production undermines the
purpose of emissions pricing and slows the transition to a low-carbon economy.

Current and proposed emissions trading systems use a number of methods to address
competitiveness concerns: grandfathering of allowances based on historical emissions levels (EU
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ETS, New Zealand original design) or benchmarked to industry best practice (EU ETS Phase Ill),
output-based allocation (Australia, New Zealand, H.R.2454), case by case negotiation of targets
in baseline and credit schemes (Alberta, New South Wales, Switzerland) and the possibility for
future border adjustments to included imported products in the trading scheme (H.R.2454,
EU ETS).

The level of free allocations provided to emissions-intensive industries is generally very high,
often covering close to 100% of their increased costs (EU ETS Phases | and Il, New Zealand,
Australia, H.R.2454). In the case of output-based allocation, the total level of support can
increase with time: for example in the Australian scheme, production was expected to increase
faster than the 1.3% per year reduction in support, so the overall level of free allocation was
expected to rise significantly with time. For Phase Ill of the EU ETS, support will be benchmarked
to the top 10% of industry, so most participants will need to purchase some allowances. Given
the wide range of emissions performance within these industries, preliminary indications are
that some emitters will need to purchase allowances for a significant proportion of their output.

The justification for high levels of support approaching 100% is usually unclear. With
governments now facing significant financial constraints, designers of future emissions trading
systems may focus greater attention on the costs and benefits of free allocation.

For example, the European Commission has modelled the impact of the EU ETS on production
levels in key emissions-intensive industries, under scenarios in which countries globally
implement their low-end or high-end Copenhagen pledges. With high-end pledges, output of
the European Union cement sector is reduced by 0.3% in 2020 with benchmarked free
allocation, or 0.6% if all allowances are auctioned. The conclusion drawn is that free allocation
can help limited output losses of energy intensive industries (European Commission, 2010b).
However this analysis does not directly address the wider economic questions surrounding this
level of support: are production changes of less than 1% sufficiently material to justify
implementing a policy response? How does the cost of free allocation compare to the value of
lost production?

Because free allocation has the effect of underwriting all production rather than simply
addressing carbon leakage, an alternative approach to competitiveness effects has been
proposed: using border adjustments (Drége et al., 2009). In this approach, importers of
emissions-intensive goods are required to participate in the ETS. This can have the significant
advantage of levelling the playing field for producers while still allowing prices to rise and hence
consumer demand to shift appropriately. The design details of any border adjustment measure
are decisive in determining whether it is effective (Reinaud, 2008). However levelling the playing
field, i.e. requiring producers from all countries to bear the same cost, is perceived by
developing countries as violating the UNFCCC principle of common but differentiated
responsibilities. It also has the significant downside of being politically contentious
internationally, with such provisions likely to be challenged through the WTO process. It is also
unclear how it could be implemented fairly, as the emissions-intensity of goods from different
parts of the world varies significantly. Interestingly, Burniaux et al. (2010) find that border
adjustments do not necessarily curb the output losses incurred by the domestic energy
intensive-industries,® because these industries often make use of energy-intensive
intermediate products imported from other regions. They also find that border adjustments
would result in a small negative impact on global welfare and GDP (although the implementing
country may have a welfare increase).

% This is expected, as border tax adjustments only intend to prevent leakage, not production impacts
caused by increased domestic prices for emissions-intensive goods.
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Phase Il of the EU ETS contains an option to allow inclusion into the EU ETS of imports from
energy-intensive industries, possibly for implementation after 2020. However, as this would
pose a number of issues, the European Union is currently focused on the implementation of the
already agreed competitiveness measures, namely free allocation based on industry
benchmarking. The United States H.R.2454 proposal required BTAs to be implemented from
2020 unless 85% of imports in a sector are covered by international or sectoral agreements, or
have lower than United States emissions intensities.>

Table 6.7: Section 6.7 summary: measures to address competitiveness concerns (see Annex for
further details)

EU ETS e  Phase Il: free allocations according to individual NAPs. Has
resulted in greater than 100% allocation for some sectors

e  Phase lll: allocation up to 100% of benchmarked sectoral
emissions, total pool for allocation phasing out in line with
overall cap. The criteria for inclusion are that:

o Direct and indirect costs from the ETS are greater
than 5% of gross value added AND trade intensity is
greater than 10%, OR

o Direct and indirect costs from the ETS are greater
than 30% of gross value added, OR

o Trade intensity is greater than 30%.

e An option to allow inclusion into the EU ETS of imports from

energy-intensive industries

Switzerland e Baselines negotiated individually
Alberta e  Output-based allocation allows for increasing production
New Zealand e Free allocation on a production-linked basis to emissions-

intensive industries and agriculture:

o  60% of historical industry-average emissions per unit
of production for moderately emissions-intensive
industries (> 800 tCO,eq per NZD one million
revenue)

o 90% of historical industry-average emissions per unit
of production for highly emissions-intensive
(> 1 600 tCO,eq per NZD one million revenue)

e Allocations made in advance based on the previous year’s
output, with true-up based on actual output. Assistance per
unit of production phases out at a rate of 1.3% per year
beginning in 2013

e Previous 2008 design: fixed free allocation to agriculture and
energy-intensive industry, 90% of 2005 emissions levels,
phasing out to zero by 2030. To be distributed in line with an
allocation plan for each sector. No allocation for new entrants

or expanded production

** Note that if production moves from a capped region to an uncapped region with lower intensity, there
is still leakage. This is because total emissions in the capped region are determined by the fixed system-
wide cap, so the shift in production adds to global emissions.
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Table 6.7: Section 6.7 summary: measures to address competitiveness concerns (see Annex for

further details) (continued)

Reviewing Existing and Proposed Emissions Trading Systems

Australia CPRS

Qualification: emissions-intensive and a trade share greater
than 10%

o Free allocation 94.5% for activities with emissions
intensity of at least 2 000 tCO,eq per AUD one
million revenue or 6 000 tCO,eq per AUD one million
value-added

o Free allocation 66% for activities with emissions
intensity between 1 000 tCO,eq and 1 999 tCO,eq
per AUD one million revenue, or between
3 000 tCO,eq and 5 999 tCO,eq per AUD one million
value-added

Output-based allocation, linked to historical industry-average
emissions. Initial rates of assistance reduced by 1.3 % per
year. Permits allocated at the start of each year based on
previous year’s level of production

The 1.3% per year phase-out of support was subject to
review. If less than 70% of competitors faced similar
constraints, this would be taken as evidence that the 1.3%
phase-out should cease

USA H.R.2454 (Waxman
Markey)

Energy intensive trade exposed entities receive up to 15% of
total scheme allowances, phasing out to zero by 2035
Criteria for inclusion as EITE (based on 2004-06 data):
o emissions cost greater than 5% of value of
shipments and trade intensity greater than 15%, or
o emissions cost greater than 20% of value of
shipments
Rebate based on actual production, linked to industry
average emissions. Total pool capped: pro-rata reduction if
demand exceeds supply
President may slow phase-out of free allocation for an
industry if more than 15% of imports come from countries
with inadequate policies
Border measures must be introduced in 2020 unless 85% of
imports are from sectors covered by international or sectoral
agreements, or have emissions lower than United States
emissions intensities

Western Climate Initiative

Allocation decisions will be made by individual partner states
and provinces. Focus of discussions to date has been on using
benchmarking as a basis for allocation

Electricity imported into the WCl region is included in the
trading scheme to avoid competitiveness issues

California

Energy intensive industries receive output-based allocation
based on industry benchmarks (90% of industry average
emissions intensity), updated for recent production
Electricity imported into California is included to avoid
competitiveness issues
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6.8. Use of ETS revenue

Where schemes include auctioning, auction revenue is available. This can be used, for example, to
reduce impacts on consumers, fund energy efficiency, renewable energy and technology
development, or meet international climate financing obligations. Alternatively, allowances can be
set aside to be sold by recipients to fund these activities. While most schemes dedicate ETS funding
or allowances to these purposes, some do not, preferring to use separate policies in these areas.

Consumer impacts

One of the principal concerns faced by governments when introducing emissions trading
systems are the expected (or feared) rises in consumer energy prices.

These price rises are generally expected to be modest (for example AUD 4 per week on electricity and AUD
2 per week on gas and other household fuels in the Australian proposal), but energy price rises are politically
unpopular and many schemes contain policies to address consumer costs. These take two forms.

First, some schemes seek to directly compensate consumers for price rises, using auction
revenues. A good example of this is the Australian proposal: here, revenue was to be tagged to
adjust low-income tax thresholds, increase family tax credits and adjust pensions and social
security benefits. Most low-income households were expected to receive more in these
adjustments than their cost of living increase. In the H.R.2454 proposal, some auction revenue
would have been directed to support low-income consumers.

A related approach is to compensate consumers on a per-capita basis, rather than targeting funds at
low-income groups. In the H.R.2454 proposal, as free allocations to industry and utilities phase out, the
increasing auction revenue is to be returned to households directly on a per-capita basis. This “cap and
dividend” approach is seen to varying degrees in a number of United States proposals considered in
2010 (including the Kerry-Lieberman and Cantwell-Collins bills in the Senate).

The approach of recycling revenue to consumers has the advantage that while they are no worse off
overall,* they still face the full price of emissions in their purchasing decisions. There will be some
reduction in demand in response to higher prices and an incentive to move to cleaner energy options.

Second, some schemes try to prevent consumer price rises, by using auction revenue (or
allowance allocation) to subsidise energy consumption. In the Australian proposal, a transitional
“cent for cent” transport fuel excise reduction was to be introduced, to offset petrol price rises
during the scheme’s phase-in period. In the H.R.2454 proposal, there was to be a very large free
allocation (56%) of allowances to electricity and gas distribution companies, which they were
required to use to offset price rise impacts for consumers.**

If consumers are shielded from price rises, energy demand (and hence emissions) will be higher
than otherwise. For this reason, compensation rather than shielding is clearly preferred in
theory. However, if consumer shielding is politically necessary to gain acceptance of the
scheme, it may be an acceptable second-best option. Particularly in the power sector, the

* In the Australian proposal, 90% of low-income households would receive assistance greater than 120%
of their increased costs and 60% of middle-income households would receive sufficient assistance to
cover their increased costs.

*! This proposal set off a major debate among analysts concerning how to provide the compensation
without diminishing price incentives for consumers and the extent to which consumers pay attention to
marginal electricity rates in contrast to the entire bill. Ideas included payments outside the electricity bill
on some basis.




© OECD/IEA 2010 Reviewing Existing and Proposed Emissions Trading Systems

greatest gains from emissions pricing are expected to flow from generation investment
decisions (as companies move to renewable, nuclear or CCS generation), rather than price-
induced consumer demand reductions. The H.R.2454 and Californian proposals follow this logic:
free allowances were allocated to electricity utilities (distribution companies), with the
requirement that they be used to lower electricity bills for consumers. The idea is that electricity
generators would still feel the price signal from emissions trading, but commercial and
residential consumers would be compensated (at least in part) for price rises.

In some schemes there is no attempt to directly mitigate consumer costs. In the New Zealand
scheme, there are no allowances available for this purpose because the choice has been made
to dedicate free allocation to the industry and agriculture sectors. This free allocation absorbs
most available allowances leaving none available for consumer compensation purposes.*
Although modest, electricity price rises were a controversial issue when the electricity sector
came into the scheme in July 2010.

Many schemes add a third approach — using ETS revenue to fund consumer energy efficiency
programmes, so that even though energy prices may rise, total energy costs to consumers do
not (Australia, H.R.2454).

Energy efficiency, renewable energy, technology development

A number of schemes propose to set aside auction revenue or allowances to fund energy
efficiency programmes (RGGI, Australia, H.R.2454), providing a stable funding stream for these
programmes. Other schemes allow energy efficiency projects as offsets (Tokyo, NSW).

Energy efficiency improvements will be critical in achieving the transition to low-carbon energy
systems. In the WEO-2009 model, more than half of the emissions reductions between the
reference and 450 Scenarios are achieved through greater energy efficiency. Energy efficiency
programmes are often directly funded by governments and budget limitations mean they may
not reach their full economic potential. Emissions trading systems with auctioning represent a
new revenue stream that may be able to bridge this gap.

Funding or allowances are also allocated for technology demonstration projects. The EU ETS,
Australian and H.R.2454 schemes all earmark significant funds for carbon capture and storage
demonstrations and have programmes to develop renewable energy.

To drive the deployment of renewable energy, most jurisdictions also add supplementary policies
such as renewable portfolio standards or feed-in tariffs. These are aimed at supporting high levels of
investment in new technologies, in order to bring costs down to the point at which carbon prices
alone will eventually make them competitive. In theory, emissions pricing could deliver this role if
there were a credible long-term forward price path for emissions. As such, some argue that
supplementary policies can be redundant (OECD, 2007). However, given the very short timeframe
available to achieve a radical transition in our energy systems, these technologies are needed far
more quickly than market-pull alone can deliver (IEA, 2009). The IEA 450 Scenario assumes
significant direct support for technology development and deployment, which coupled with a strong
emissions pricing pathway drives rapid development and uptake of clean technology.

However, while both renewable energy support and emissions pricing policies may both be
necessary, the interaction between them must be carefully understood so that these
overlapping policies do not undermine one another. This issue is discussed further in Chapter 7.

42 . . . leas
The government will retain some allowances to manage forestry liabilities.
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Box 6.2: Consumer electricity prices and emissions trading

In regulated electricity systems the impact of emissions pricing on electricity prices is reasonably
straightforward. In general, regulators will allow actual costs incurred to be passed through in electricity
prices. If there is full auctioning of allowances, electricity prices should therefore be expected to rise to
cover the costs faced by generators in meeting the emissions goal (through actual emissions reductions
or the purchase of allowances). This price rise for end consumers is a desirable policy outcome, as it
reflects the environmental cost of emissions and will prompt some changes in electricity demand and
energy efficiency investments. However as discussed above, governments do have the option of either
compensating consumers for these price rises using auction revenue, or shielded consumers from price
rises by providing free allocation to distribution companies.

If on the other hand there is free allocation to electricity generators, regulators would require the value
of this free allocation to be passed on to consumers, offsetting the price rise. However, free allocation to
generators can perpetuate high-carbon generation and even lock-in new investment in high-emissions
plant if free allocation is given to new entrants. Given the pivotal importance of the power sector to
decarbonisation, it is critical that carbon price signals are fully seen when generation investment
decisions are taken. As such, if the desire is to limit price increases to consumers, free allocation should
be delivered as close to the end-consumer as possible (that is, to distribution companies not generators),
so that investors in new generation face the full emissions price in their investment decisions.

Where wholesale electricity markets set the price of electricity, the impact is more complex. In a
wholesale pool market, the price for electricity is set by the cost of the most expensive generator
running at any time and this price is paid for all electricity generated (so-called marginal pricing). If
the marginal generator is a fossil-fuelled plant, it will add the cost of allowances to its offer price
and this emissions price premium is then paid on every unit of electricity across the market,
whether it is fossil-fuel derived or not. In this way fossil-fuel generators are on the whole able to
pass through their emissions costs, so allocation of free allowances would lead to windfall gains.”?
For this reason the New Zealand and RGGI schemes provide no free allocation for electricity
generation and the EU ETS is moving to full auctioning for electricity generators from Phase Il

The increase in electricity price makes new low-carbon generation more profitable, encouraging
investment. However all existing generators benefit from the price rise, whether they are fossil-fuelled or
not. If existing hydro and nuclear plants form a large share of the generating mix, consumers can therefore
end up paying significantly more than the actual cost of emissions allowances. For this reason,
compensating consumers is more problematic where wholesale markets set the price, because the total
increased cost to consumers can significantly exceed the revenue collected from the auctioned allowances.
This has been a contentious issue in New Zealand’s trading scheme. It has led to the proposal for a windfall
tax in Finland and the implementation or increase of existing property taxes in Norway and Sweden to
recover some of the windfall from hydro-generators.

As electricity systems decarbonise, this effect will become more pronounced: electricity prices will continue
to rise with allowance prices, but the revenue available for recycling declines.** As an issue for the long
term, the economic impacts of these uncompensated price rises needs to be considered and alternative
mechanisms for pricing emissions may need to be developed (Redpoint, 2009; Ofgem, 2008).

In either case — regulated or liberalised markets — the need for significant decarbonisation of the power
sector means there should be no free allocation directly to power generators (Reinaud, 2007).

* The possible exception being emissions-intensive coal plants, which may not recover the full cost of
emissions if gas plants are setting the marginal price. Conversely, if coal plants are setting the marginal
price, gas plants recover more than their allowance cost.

* Of course at some point there is sufficient low-carbon generating capacity or demand-side response
that fossil-fuel plant no longer dominates the marginal price setting. In this case, low short-run prices
mean that it is no longer clear how low-carbon plant will recover its capital costs. Alternative market
pricing mechanisms may need to be developed to better suit a market dominated by high capital-cost,
low running-cost generation.
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Funding international climate finance obligations

Under the Copenhagen Accord, developed countries have committed to a goal of jointly
mobilising USD 100 billion per year by 2020 to address the needs of developing countries. Some
of this funding can be provided directly through the carbon market, with appropriate use of
offsets (as discussed in Section 6.3). However this is only part of the solution and some
developed country needs (particularly in adaptation) will need direct funding assistance.

Emissions trading schemes offer a possible mechanism for raising some of these additional
funds. One option is to impose a small tax on all market transactions, to be used for climate
finance purposes. There is a precedent for this in the Kyoto Protocol framework, in which there
is a 2% adaptation levy on CDM transactions. This is expected to raise around USD 480 million in
the period 2008-12, a useful contribution but well short of the overall sums required (UNFCCC,
2009). Much more significant funding could be delivered by using auction revenue directly. For
example, the total value of allowances in the H.R.2454 proposal was estimated to be
USD 100 billion in 2020, rising to USD 350 billion in 2050 (EPA, 2010a, 2010b), so tagging a
proportion of auction revenues for developing country commitments would go a substantial
way towards meeting the United States’ share of the agreed funding. The United Nations panel
established by Secretary-General Ban Ki-moon to investigate climate finance found that at a
carbon price of USD 20/tCO,eq to USD 25/tCO,eq in 2020, USD 30 billion per annum could be
mobilised towards the Copenhagen Accord finance goal, if developed countries adopted
emissions pricing and 10% of proceeds were set aside in this way (United Nations, 2010).

Table 6.8: Section 6.8 summary: use of ETS revenue (see Annex for further details)

EU ETS e Phase | and II: little auctioning, revenue decisions made by
individual governments

e Phase lll: 50% of auction revenues should be used to fund
greenhouse gas reductions, adaptation, research and
development, renewable energy, energy efficiency (to meet
European Union targets), carbon capture and storage,
reduced deforestation and to offset the electricity impacts
on low to middle income households. Some allowances will
also be auctioned to fund demonstration carbon capture
and storage projects

New South Wales e Demand-side abatement projects a compliance option, so
direct funding of energy efficiency

Regional Greenhouse Gas e RGGI memorandum of understanding requires at least 25%

Initiative of revenue to be used for consumer programmes. To date,

over 90% has been used to support consumer schemes,
energy efficiency and renewable energy

Alberta e Compliance option of paying CAD 15/tCO, into the Alberta
technology fund to invest in greenhouse gas reducing
technologies. In 2008, CAD 83.3 million was paid into the
technology fund in lieu of abatement

New Zealand e Noauctioning

Tokyo e  Options for compliance include energy efficiency projects in
small and medium enterprises, renewable energy
certificates
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Table 6.8: Section 6.8 summary: use of ETS revenue (see Annex for further details) (continued)

United Kingdom CRC Energy e All revenue was to be returned directly to participants based
Efficiency Scheme on league table rankings, but will now be retained by the
government
Page | 72 Australia CPRS e  Auction revenues would have funded AUD 5 billion per year

in household assistance (through tax threshold changes,
family tax credits and benefit and pension adjustments), a
climate change action fund (energy efficiency projects,
worker and community adjustment), biodiversity funding,
industry support, coal sector projects and the purchase of
REDD credits for meeting Australia’s Kyoto commitments

e  Funding for carbon capture and storage demonstration

e Energy efficiency programme

USA H.R.2454 (Waxman e  56% of value would have gone to reduce price rises for

Markey) consumers (via allocations to electricity and gas distribution
companies), 7% to state renewable and energy efficiency
programmes, and 6% to low-carbon technology
development

e Asfree allocation to industry phases out, resulting increase
in auction revenue is returned directly to households

e 20% by 2020 combined renewable and energy efficiency
portfolio standard introduced, to be overseen by FERC (15%
renewable energy)

e  Would have required EPA to promulgate non-road and
heavy vehicle emissions standards. EPA to set transport
emissions goals

e  USD one billion fund for carbon capture and storage in
power generation, raised by levies on fossil fuel generation

e  Would have enabled transport secretary to require flex-fuel
vehicles

e Enhanced building codes, building retrofit programme,
energy efficiency programmes

Western Climate Initiative e Decisions to be taken by each partner state/province

California e Free allocation to electricity distribution companies, which
are required to pass this value on to consumers

6.9. Market oversight

There is currently a great deal of attention focused on the oversight of emissions trading
markets, following several high profile fraud cases® and general concerns about the oversight of
financial markets arising from the financial crisis.

The international carbon market is now over USD 100 billion in size and as such will attract the
attention of those wishing to defraud, cheat or exploit any loopholes in the system. Robust
market rules, vigilant oversight and swift decision-making processes to address any issues

** Including the “carousel fraud” uncovered in December 2009 relating to non-payment of VAT on allowance
transactions and the “recycled credits” scandal which caused a three-day trading halt on France’s BlueNext
exchange after allowances that had previously been submitted for EU ETS compliance ended up being re-
introduced to the system. In both cases, swift action was taken to close the loopholes concerned.
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detected are critical. The recent cases have highlighted the need for close co-ordination of
regulation (or even central regulation) in linked markets such as the EU ETS — which had decided
to move to a single co-ordinated registry and is currently reviewing its market regulation ahead
of Phase Ill. The EU ETS experience will be of particular interest to the evolving Western Climate
Initiative, which has a similar linked structure.

There has been a general move towards greater market transparency and regulation following
the financial crisis and carbon markets are no exception.

This begins with clear transparent emissions reporting, which both ensures that markets are
well informed (reducing volatility) and makes oversight easier. Annual reporting is standard, but
some United States markets (RGGI, H.R.2454) include quarterly reporting, bringing emissions
reporting in line with other financial reporting requirements. Transparency over any free
allocation of allowances by government is also important, again so that market participants are
fully informed of supply and demand balances in the marketplace.

To ensure that scheme participants comply with their obligations to surrender allowances, stiff
penalties are generally provided for. These generally require surrender of the allowances, plus a
penalty payment several times the allowance value. The Swiss scheme has a penalty that
escalates with time: in the event of non-compliance the full CO, tax must be paid on every
tonne of CO, emissions since exemption was granted.

Most schemes use existing market regulators to oversee derivatives markets, but allowance markets
are often largely unregulated. For example in New Zealand, a number of trades have been carried
out via online auction site Trademe (New Zealand’s equivalent of eBay). Conversely, in an attempt to
provide greater transparency of trading and easier market oversight, the H.R.2454 proposal banned
over the counter trading in allowances, requiring them to be traded through exchanges. This
limitation was controversial, with industry organisations claiming that over the counter trades are
critical for risk management, particularly in the power sector (IETA, 2009).

The Californian proposal introduces relatively strict trading limits with the aim of mitigating
market power.

Table 6.9: Section 6.9 summary: market oversight (see Annex for further details)

EU ETS e Annual reporting, independent verification required

e National authorities of member states oversee trading in
options and futures, spot trades on exchanges and over-
the-counter are largely unregulated. Various options are
being considered, such as extending the financial markets
legislation to the spot market, integrating it in the
regulation of energy markets, or setting up a tailor-made
regime for the carbon market

e Penalty EUR 100/tCO,eq for non-compliance, rising with
inflation from 2013, plus surrender of allowances

Switzerland e |n case of non-compliance, the CO, levy must be paid for
the entire period for each tonne of CO, emitted since
exemption

Regional Greenhouse Gas e Quarterly reporting linked to EPA obligations

Initiative e Participation at auctions open, but >95% of allowances at

latest auction to compliance entities. Must show financial
security to trade
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Table 6.9: Section 6.9 summary: market oversight (see Annex for further details) (continued)

Alberta e Baselines, annual compliance reports and offset credits are
verified by third-parties

New Zealand e Annual self-reporting of emissions, backed by audits.
Voluntary quarterly reporting for forestry

e NZD 30/tCO,eq to NZD 60/tCO,eq penalty (plus surrender
of units) for failure to surrender units

e No restrictions on trading. Derivatives trading subject to
same regulation as general commodities market. No
specific regulation of primary market

Tokyo e Annual reporting, independent verification

e Penalty for not submitting allowances: 1.3 times shortage,
monetary fine JPY 500 000, publication of violation

e  Only units in excess of annual reductions may be traded
before end of compliance period

United Kingdom CRC Energy e Annual self-reporting of emissions, backed by audits

Efficiency Scheme e  Fine for late annual report GBP 5 000 (GBP 25 000 if
40 days late). Also liable for submission of twice
outstanding balance if fail to submit within 40 days

e GBP 50000 fines or imprisonment for making false
statements or non-compliance with enforcement orders

e Auctions limited to participants only, with purchase limits.
No holding limit on allowances

e No specific trading platform established, but online notice-
board trading provided

Australia CPRS e Annual reporting and surrender of allowances

e  Market oversight by Australian Securities and Investments
Commission (ASIC). The permit market was to be subject to
the same safeguards as the Commonwealth bond market.

e No trading restrictions

USA H.R.2454 (Waxman e Quarterly reporting, annual submission of allowances

Markey) e Penalty for non-surrender of units: 2x price of units, plus
surrender of units

e Federal Energy Regulatory Commission (FERC) oversees
cash market. Commodity Futures Trading Commission
(CFTC) regulates derivatives market. United States
Department of Agriculture oversees domestic offsets in
agriculture and forestry

e Over the counter trades banned, pending comprehensive
regulatory reform of financial derivatives

e No restrictions on trading by non-covered entities

e Parties could auction their units via EPA rather than trade
on secondary market

Western Climate Initiative e Annual reporting and submission of allowances

e Partner states and provinces will supervise the primary
market. In the United States, the Commodity Futures
Trading Commission will supervise the derivatives market.
In Canada provincial regulatory authorities will provide
derivatives oversight

e Holding limits on allowances are being considered
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Table 6.9: Section 6.9 summary: market oversight (see Annex for further details) (continued)

California e Annual reporting, third-party verification

e Despite having three-year compliance periods, a proportion
of allowances must be surrendered annually to reduce the
risk of non-compliance Page | 75

e Auction bid guarantees required

e Auction purchase limit of 10% of allowances offered in
each budget year

e Holding limit will be imposed on total allowances, to
mitigate market power (limit will be in addition to
immediate compliance obligations)

e No borrowing

e If surrender deadlines are missed, obligation becomes four
allowances for every tonne of emissions
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7. The need for complementary and supplementary
policies

While emissions pricing forms a key element of climate change mitigation policy, it is clearly
insufficient on its own at this point in the evolution of climate policy and additional measures
will be required.

Clearly, trading schemes will need to be supported by complementary policies addressing
emissions (sectors or gases) that are not covered by the trading scheme, to complete the
coverage of climate policy. There are also other areas of policy that complement the action of a
trading scheme, such as government support to accelerate the provision of infrastructure for
low-carbon energy systems (such as electric vehicle charging stations or smart electricity grids).
Research and development (R&D) funding to reduce the cost of low-carbon technologies over
time is another key complementary policy.

However, there is often also a case for supplementary policies, which target emissions already
covered by the capped scheme.

At a simplistic level, support for supplementary policies would not be justifiable. Because total
emissions levels are determined by the cap, adding further support policies will not lead to
further emissions reductions, they simply rearrange abatement between sectors under the cap
in a less cost-effective manner (for example if high-cost abatement such as renewable energy is
subsidised, lower-cost emissions reductions are no longer made).

There are two main instances in which supplementary policies may, nonetheless, be worthwhile.

The first is when there are market failures that mean cost-effective emissions reductions are not
made, resulting in higher than necessary allowance prices. In sectors in which emissions are
closely linked to consumer choices (for example transport, residential buildings), cost-effective
emissions reductions are often not made due to factors beyond pricing. These include market
imperfections and barriers (such as lack of information), but also reflect the tendency of
consumers to not act strictly on rational economic principles (IEA, 2007c). Research into energy
efficiency standards-setting demonstrates that consumers tend to under-value the lifetime
running cost of appliances or vehicles, focusing primarily on upfront capital costs. Influencing
up-front costs (for example by bonus/penalty payments based on vehicle fuel economy) or
regulating for energy efficiency standards may be more effective tools than emissions pricing
alone (IEA, 2008). Energy efficiency policies still need to be backed by emissions pricing
however, to avoid the rebound increases in consumption that would be expected.

A related issue is the deployment of expensive low-carbon technologies (such as renewables
and carbon capture and storage), with the goal of reducing their costs over time. This can be
justified on the basis of improving overall dynamic efficiency: if support is at an appropriate
level, these actions will minimise the long-run costs of complying with the scheme. Without
renewable support now, carbon prices would need to rise higher in later decades to achieve the
same emissions reductions. *°

* Recent theoretical work supports a combination of carbon pricing and research and development
directed to low-CO, technologies, found to be superior to carbon pricing alone (Acemoglu et al., 2009).
This work, focused on R&D, does not take learning effects of large-scale deployment into account, nor
does it account for other barriers to rational energy use.
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Each type of supplementary policy (targeting short and long-run efficiencies) aims to restore a
more efficient pattern of abatement, lowering the overall cost of emissions reductions.
Although they do not immediately result in reduced emissions, lowering costs will increase the
likelihood of more ambitious targets being adopted in future trading periods. It is absolutely
critical however, that these supplementary policies are developed alongside the trading
scheme, so that caps are set taking into account the expected emissions reductions from
supplementary policies. If they are not, supplementary policies run the risk of undermining the
capped scheme.

A second (and more contentious) justification for supplementary policies relates to overcoming
barriers caused by current policy uncertainty. Trading schemes and emissions targets currently
in place do not give investors (or bankers) any clarity on the price of emissions over the long
term, on which to base investment decisions. In this climate of uncertainty, investors will delay
(IEA, 2007), or choose technologies that reduce their exposure to the carbon price. For example,
in many electricity markets gas-fired generation generally sets the market price of power, so
these generators will be able to recover carbon costs. Even if low-carbon alternatives such as
nuclear or renewable would be more cost-effective, their higher capital costs mean that further
gas generation may be favoured. If this were merely a case of current emissions this would be a
minor issue, but any new investments in electricity generation are effectively locked in for
30-40 years. Decisions made today to avoid current uncertainty could be high-cost for the
system as whole over the long term.

Obviously the best option to overcome this uncertainty would be to immediately set ambitious,
long-term, certain targets in emissions trading systems, to provide the forward price visibility
needed by investors. However until this certainty is forthcoming, there is an argument for
additional support measures to bring forward the deployment of low-carbon electricity
generation. Once again, however, any such supplementary policy must be taken into account
when the trading scheme cap is decided, so that prices in the trading scheme are not
undermined.

The difficulty of calibrating renewable energy and energy efficiency policies alongside a capped
scheme is illustrated by the EU ETS and its associated 20% renewable energy and 20% energy
efficiency targets. When this package of targets was first agreed, assessments showed that even
if the renewable energy and efficiency targets were met in full, substantial emissions reductions
would be needed from EU ETS participants — the cap was set taking these supplementary
policies in mind. However BAU emissions for 2008-12 will now be substantially less than
forecast due to the recession and it is now the case that the Phase Ill cap could be met entirely
by delivering the renewable energy and energy efficiency targets, with no action by capped EU
ETS participants (European Commission, 2010b). That is, the renewables target would be
reducing the incentive for actions by fossil-fuel generators, such as greater dispatch of
electricity from gas or cleaner coal plants. Conversely, some private sector analysts think that
the renewables target will not be achieved and significant abatement under the EU ETS will still
be required, leading to higher allowance prices (Reuters, 2010).

When combining policy instruments then, careful thought must be given not only on how to
calibrate them initially so they are effective, but how to monitor their performance and on what
basis they will be reset as circumstances change.
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8. Conclusions

Putting a price on greenhouse gas emissions is a cornerstone policy in climate change
mitigation. It is widely accepted that without price measures, it will be significantly more
difficult and expensive to implement the economic transformation required to put the world on
track to meet the Copenhagen goal of limiting temperature rise to 2 °C.

The need for change is particularly urgent in the power sector, in which IEA modelling shows
global emissions need to be over 50% lower in 2030 than baseline trends (IEA, 2009). Energy
sector CO, emissions account for two thirds of the world’s total anthropogenic greenhouse gas
emissions, so are a critical target for reductions.

To this end, many countries have implemented or are developing domestic emissions trading
schemes. The schemes examined in this paper employ a wide range of designs, with varying
coverage, targets, cost-containment measures, competitiveness policies, use of auctioning and
consumer protection measures. These choices have been influenced by local circumstances and
political realities in addition to economic analysis.

In designing an ETS, rather than simply copying what has been done elsewhere, it is critical that
the costs and benefits of policy choices be evaluated locally. Compromises may need to be
made, or schemes phased in gradually. Careful analysis can allow the cost and consequences of
these compromises to be clearly understood, to ensure that they are reasonable and that the
trading system will still be a cost-effective tool for emissions reductions. This will help provide a
clear understanding of how to achieve a realistic, yet cost-effective transition to a low-carbon
future.

Based on the practical experience to date in emissions trading design reviewed in this paper, a
number of key lessons emerge.

The first is the need for ambitious targets, over the long term. The effectiveness of emissions
trading systems in meeting the 2 °C target will depend critically on the targets that are set.
Emissions trading is a powerful tool that can deliver what is asked of it. Whether this results in a
revolution in our energy systems or just continuation of BAU trends will depend on the political
will to set ambitious reduction targets and then enforce them. All schemes proposed have taken
an approach of starting with modest targets, an understandable first step. What is important is
that more stringent targets in the longer-term are clearly signalled, so that low-carbon
investment is not delayed.

In the electricity sector, the emerging lesson is to avoid any free allocation of allowances
directly to electricity generators. In competitive markets free allocation leads to windfall gains
for these companies and does not prevent the rise in electricity prices to end users — an
unfortunate case of polluters being paid. In regulated systems, although free allocation to
generators could offset the impact of price rises it could also reduce the incentive to invest in
low-carbon generation. In both cases, if the desire is to dampen price rises for end consumers, it
is better to compensate consumers directly (or via electricity distribution companies), rather
than providing free allocation to generators.

Because of the massive change in investment patterns needed to deliver a low-carbon future,
investment signals need to be clear and consistent including visibility of long-term emissions
prices. This can be achieved by allowing banking, signalling caps far in advance (even as far as
2050) and political commitment to the scheme’s long-term duration. Although long-term target
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pathways will always be subject to review, they provide a much clearer signal of future direction
than leaving cap-setting to future reviews.

If modest targets are to be set in the early stages of a scheme, another emerging lesson is that it
is important to include specific design features to allow flexibility to correct for potential
oversupply of allowances in the start-up phase. If an over-allocation of allowances can be
banked for future use, this has the potential to lock in high emissions activity, making it more
difficult to meet long-term targets. Allowing flexibility to isolate later trading periods from any
early errors may be desirable.

Concerns about cost, both to the economy as a whole and to emissions-intensive industries in
particular, have been a driving factor in the scheme designs studied here. There is often a
tension between the desire for rapid emissions reductions and the pressure to maintain
traditional jobs and patterns of economic growth. However an emerging lesson, drawn from
countries’” own economic analyses, is that these cost impacts should not be over-estimated.
While they are real, they are small compared to ongoing economic growth rates and can be
addressed by specific design choices such as use of offsets and linking.

Transitional assistance to some industries may be appropriate, but the cost of this can be
significant and need to be carefully considered and weighed against other potential uses of
revenue. It should also be remembered that these companies face competition from rivals that
do not face emissions pricing, but they also face competition from companies producing lower-
emissions alternative products. Overly generous support to maintain current production
patterns slows the pace of transition to sustainable low-carbon technologies. If support
measures for emissions intensive industries are included in a scheme, it is important to provide
a clear signal that this will be phased out over time.

Finally, it needs to be acknowledged that emissions trading alone will not solve the climate
problem — supplementary and complementary policies will be needed. Current trading schemes
have incomplete coverage, modest targets and prices that do not yet reflect (or even signal) the
social cost of emissions. Market barriers and consumer behaviour limit the uptake of cost-
effective emissions reduction opportunities, particularly in energy efficiency. And there is need
for direct infrastructure investment and policies to bring forward the research, development
and deployment of low-carbon technologies that will be needed in the coming decades.

There are significant design choices to be made in establishing an ETS. For future schemes,
design choices will reflect international commitments, local objectives, data availability, political
acceptability, the desire to link with other schemes and the need for transition measures to
facilitate the change from existing high-emissions economic activity to low-emissions systems.
Although compromises may be needed, particularly in the early stages of a scheme, these
should be guided by careful analysis of the costs and benefits of these policy choices, to ensure
that the final design is still able to act as an effective and cost-effective tool in delivering the
emissions reductions that are needed in the transition to a low-carbon future.
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Annex: Design details of emissions trading systems

This Annex summarises key design details of emissions trading systems that had either been put
into operation by 2010, or were under consideration with and had a significant level of design
detail available.

Information is generally grouped by policy intent (for example “addressing competitiveness
concerns”), so there is some repetition when design features address several policy goals.

Where information is available and relevant, each profile covers:

e General scheme design

e (Coverage

e Cap/target

e Emissions reductions, allowance prices and economic impacts

e Details of allowance/revenue recycling

e Offsets

e Import and export of units, linking provisions

e Measures to support delivery of long-term targets

e Measures to provide flexibility and to manage price volatility and uncertainty
e Measures to promote certainty for low-carbon investment

e Measures to address competitiveness of “at-risk” industries

e Market oversight and rules

e Complementary and supplementary measures linked to trading scheme

e References for further information
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European Union Emissions Trading System (EU ETS)

General scheme design

Mandatory cap and trade scheme for large emitters in 30 countries (27 European Union
countries plus Norway, Iceland and Liechtenstein under European Economic Area agreement).
Introductory Phase | (2005-07) completed, currently trading in Phase Il (2008-12), Phase Ill rules
have been set (2013-20).

Coverage

CO, and from Phase Ill some industrial gases if resulting from processes that are otherwise
covered (for example PFCs from aluminium, N,0 from nitric acid). In Phase Il the Netherlands,
Austria and Norway have unilaterally opted-in nitrous oxide from nitric acid production.
Includes installations undertaking combustion of fuels with total capacity 20MW?th. For other
industries there are specific production thresholds (for example 50t/day lime, 20t/day glass,
20t/day mineral wool insulation).

Currently covers approximately 11 500 installations in 30 countries, owned by 5 000 companies.
The scheme covers 45% of European CO, emissions in 2010 (40% total European emissions).
Aviation emissions will be included from 2012 and the aluminium industry from 2013. From
Phase Il there is an option to exclude small facilities with emissions less than 25 000/tCO,eq
per year if they are covered by other policies.

Cap/target

Phase | (2005-07): Cap was set below the full range of BAU estimates, with the objective of
establishing the infrastructure for trading not to achieve significant reductions. The cap
reflected a 4.3% reduction by the European Commission in the quantity of allowances that had
been proposed by member states.

Phase Il (2008-12): Annual cap 11.8% below the number of allowances in Phase |, 6.5% below
2005 verified emissions. The cap reflects a 10% reduction by the European Commission in the
quantity of allowances that had been proposed by member states.

Phase Il (2013-20): Cap to decline linearly to 21% below 2005 verified levels by 2020. This is
intended to deliver a large part of Europe’s targeted reduction of 20% on 1990 levels by 2020.
If Europe adopts an overall 30% by 2020 target, the EU ETS cap will be reduced to 34% below
2005 levels by 2020.

Emissions reductions, allowance prices and economic impacts

Phase | — Problems with poor initial data availability and a false assumption that energy
efficiency trends had been exhausted meant that the cap was set too high. Following release of
the first year’s verified emissions, allowance prices crashed. Nonetheless, analysis has found
that emissions were reduced by 2% to 5% in Phase | due to high initial allowance prices.

Phase Il — Allowance prices traded around EUR 25/tCO,eq for much of 2008, before tumbling as
industrial production and electricity generation was curtailed with the recession. Since mid-
2009, allowances have traded in a range between EUR 13/tCO.eq and EUR 16/tCO,eq.
Emissions have reduced dramatically with the recession and are below the level of the cap.
Phase Il - With a -21% EU ETS cap in 2020 (-20% economy-wide reduction target) the European
Commission forecasts allowance prices will be EUR 16 in 2020 (or EUR 30 with a -34% cap [-30%
economy-wide target]). This is lower than previously forecast, due to projections of slower
emissions growth following the recession and the banking of excess units from Phase Il. Private
sector analysts expect higher Phase Il allowance prices, in the range of EUR 30 to 40 (Reuters).
Cost EUR 48 billion for the current policy package (-21% ETS cap [-20% economy-wide target],
20% renewable energy and energy efficiency targets) and EUR 81 billion if a -34% ETS cap (-30%
economy-wide target) is taken on. These correspond to reductions in GDP in 2020 of 0.32% and
0.54% in 2020 respectively, compared to 28% GDP growth to 2020.
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Details of allowance/revenue allocation

e Phaselandll:

o Allocation decisions were made by individual member countries, through National
Allocation Plans, approved by the European Commission.

o Almost all allowances were allocated for free, with only 3% of allowances set aside for
auctioning in Phase Il (although auctioning of up to 10% of allowances is permitted).

o Rules for plant closures and new entrants vary among NAPs. Most require return of
allowances at plant closure (Sweden and the Netherlands being exceptions). New
entrant pools were 2.7% set aside in Phase |, 5.4% in Phase II.

e Phaselll:

o Allocations will be made according to consistent rules Europe-wide, to minimise
distortions to competition within the European Union.

o There will be much greater use of auctioning, in part to address concerns about
windfall profits in the power sector. Full auctioning will generally be required in the
power sector (with limited exceptions for new member states and even these must
phase out by 2020). Allowances for auctioning will be distributed to member states
based on historical emissions, with extra allowances to lower-income member states.

o Other sectors receive free allocation based on industry best-practice benchmarking.
Trade-exposed energy-intensive sectors receive up to 100% of their sectoral
benchmark. Other sectors receive 80%, phasing out to 30% in 2020 and zero in 2027.
The total pool for allocation to benchmarked industries declines in line with the
overall cap.

o New entrants will receive the same allocations as existing entities, with a 5% reserve
provided for this purpose. Plant closure or significant reductions in capacity will mean
curtailment or reduction in free allocation.

Offsets

e Phase Il: Each member state’s NAP includes a quota of offsets, based on base-year emissions,
2004 emissions and 2010 projected emissions. The total quantity of allowed JI and CDM
allowances is 13.4% of the Phase Il cap, or 1.4 billion allowances in total. No forestry or nuclear
offset projects are allowed.

e Phaselll:

o Access to project credits under the Kyoto Protocol from outside the European Union
will be limited to no more than 50% of the reductions required in the EU ETS from
2008-20 below 2005 levels. The unused portion of the Phase Il offset quota will be
carried forward and topped up to this total amount.

o There are restrictions on use of the CDM in Phase Ill. Credits generated before 2012
and eligible for use in the Community scheme during Phase Il (2008-12) can be
swapped for European allowances until 31 March 2015. Post-2012 credits from pre-
2012 projects are valid until 2020. However credits from post-2012 projects are only
allowed if hosted by a least developed country. If there is no international post-2012
agreement in place, bilateral offset agreements with developing countries may be
pursued. CDM and JI allowances may also face qualitative restrictions relating to
project type.

Import and export of units, linking provisions

e Kyoto Protocol JI and CDM allowances within limits. Assigned Amount Units or Removal Units
(forestry) not allowed.
e Elements affecting linking: strict offset criteria.

Measures to support delivery of long-term targets

e No borrowing.
e Targets reviewed ahead of each phase, to maintain appropriate long-term reduction pathway.
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Measures to provide flexibility and to manage price volatility and uncertainty

e One year compliance period, but the deadline for submission is after the issue of following
year’s units — so there is effectively year-ahead borrowing within trading periods (but not in the
final year).

e  Unlimited banking.

Measures to promote certainty for low-carbon investment

e Long eight-year trading period in Phase Ill to provide greater investment certainty.
e EU ETS rules and the linear decline in the cap continue beyond 2020 (to be reviewed by 2025 at
the latest). This is intended to signal long-term policy stability.

Measures to address competitiveness of “at-risk” industries

e Phase Il: allocations varied according to individual NAPs. Generally, industrial sites were
allocated enough allowances to cover all expected emissions and as a result of reduced output
during the recession these sectors have significant excess allowances that can be banked or
sold.

e Phase lll: The criteria and method of allocation will be standardised Europe-wide to avoid
competitiveness impacts. Companies can receive allocation for up to 100% of their emissions if
they are at industry best practice (top 15% of installations within Europe). The criteria for
inclusion is that:

o Direct and indirect costs from the ETS are greater than 5% of gross value added AND
trade intensity is greater than 10%, OR

o Direct and indirect costs from the ETS are greater than 30% of gross value added, OR

o Trade intensity is greater than 30%.

e The possibility of including imports from energy intensive industries is an option for possible
implementation.

Market oversight and rules

e Annual reporting, independent verification required.

e National authorities of member states oversee trading in options and futures, spot trades on
exchanges and over-the-counter are largely unregulated. Consideration is being given to
integrating allowance trading into general regulation of energy markets.

e Penalty EUR 100/tCO2eq for non-compliance, rising with inflation from 2013, plus surrender of

allowances.
Complementary and supplementary measures linked to trading scheme
e Phase lll: 50% of auction revenues should be used to fund greenhouse gas reductions,

adaptation, research and development, renewable, energy efficiency (to meet European Union
targets), carbon capture and storage, reduced deforestation and to offset the electricity
impacts on low to middle income households. Some allowances will also be auctioned to fund
demonstration carbon capture and storage projects.

e Europe has a legally binding target for 20% renewable energy by 2020, with targets distributed
among member states. There is also a target for a 20% improvement in energy efficiency by
2020.

References for further information

e Ellerman (2010); European Commission(2010a, 2010b,2010c).
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Norway

General scheme design

e Mandatory nation-wide cap and trade scheme for major emitters.
e Started 2005, part of EU ETS (with adaptations) from 2008.

Coverage

e  First phase 2005-07 covered approximately 10% of emissions (mostly industrial).

e Second phase since 2008 covers 110 to 120 installations, approximately 40% of emissions.
Unilateral inclusion of nitrous oxide from nitric acid production.

Cap/target

e Second phase target 14MtCO,eq (compared to 2005 emissions of 18MtCO,eq and BAU forecast
of 21MtCO,eq). Unilateral inclusion of nitrous oxide from nitric acid production.

Emissions reductions, allowance prices and economic impacts

e In phase one, supply of units exceeded demand and the market price for allowances went to
zero. However experience was gained in allocation, monitoring, reporting and verification.

Details of allowance/revenue allocation

e For 2008-12 approximately 30% of installations’” emissions are covered by free allocation. Most
capped emissions (64%) are from offshore oil and gas production and these receive no free
allocation. Land-based industries receive free allocation corresponding to approximately 92% of
emissions in the historical 1998-2001 base period (87% of energy-related emissions and 100%
of process emissions). Nitrous oxide free allocation 50% of emissions in base period.

Offsets

e Limit on offsets 13% of surrendered allowances. Same restrictions on offsets apply as in EU ETS
(no nuclear, forestry sinks).

Import and export of units, linking provisions

e  Part of EU ETS (with adaptations) since 2008.

References for further information

e Norwegian Ministry for the Environment (2009); Alstadheim (2010).

Switzerland

General scheme design

e  Opt-in baseline and credit trading scheme primarily for energy-intensive entities, who receive
exemption from the CO, levy on heating fuels (currently CHF 36/tCO,) if they participate.

e Runs 2008-12.

e Part of Switzerland’s overall target to meet its Kyoto Protocol target of reducing emissions to
8% below 1990 levels for 2008-12. Policy for post 2012 is currently being discussed, including
enlargement of the emissions trading scheme and potential linking with the EU ETS.

Coverage

e  Primarily companies in energy-intensive sectors such as cement, paper and pulp, glass and
ceramics industries. Currently covers around 350 companies.

Cap/target

e Reduction targets and an action plan are agreed through negotiations with the government,
based on technical and economic potential for abatement. The government can alter annual
caps after emissions have been reported. A simplified version is used for small and medium
enterprises.

e Targets are set in absolute terms, but take into account expected production levels.

e According to market analysts Point Carbon, the total cap in 2008 was 3.3 MtCO,.
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Details of allowance/revenue allocation

e Allowances are allocated for free corresponding to the negotiated target level. Companies must
account for any emissions above this level by:
o Increasing energy efficiency (as specified in action plan).
o Buying allowances from companies that have reduced emissions beyond their target.
o Buying international offset credits (for example from the CDM) for up to 8% of the target.

Offsets

e Kyoto Protocol CDM allowances may used to cover a maximum of 8% of the target.

Import and export of units, linking provisions

e The Swiss government has begun discussions aimed at linking with the EU ETS from 2013.

Market oversight and rules

e In case of non-compliance, the CO, levy must be paid for the entire period for each tonne of
CO, emitted since exemption.

Complementary and supplementary measures linked to trading scheme

e The CO, level on heating and process fuels is Switzerland’s principal climate change mitigation
policy. The levy automatically increases if emissions reductions have not reached target levels
and since January 2010 has been set at CHF 36/tCO, (EUR 26/tCO,). Proceeds from the levy are
directly refunded to the Swiss population and business community, with some set aside for
building sector energy upgrades.

e The “climate cent” is levied on transport fuels to raise revenue for CO, reducing projects.

e Combined cycle power plants only obtain planning permission if their emissions are fully
compensated (70% domestically).

References for further information

e FOEN (2009, 2010); Point Carbon (2009).

New South Wales Greenhouse Gas Reduction Scheme, Australia

General scheme design

e New South Wales mandatory trading scheme for greenhouse gas emissions in the production
and use of electricity. Scheme targets emissions per capita and is structured as a baseline and
credit scheme. Implemented by state law.

e Commenced 1 January 2003.

Coverage

e  Electricity sector only.

Cap/target

e State-wide annual greenhouse gas “benchmark” set (the “baseline”) and apportioned to
individual participants. The benchmark is expressed as tCO,eq per capita. The initial level at the
commencement of scheme was set at 8.65 tCO,eq and progressively dropped to 7.27 tCO,eq in
2007 and then remains at that level until 2012.

Emissions reductions, allowance prices and economic impacts

e In 2008, certificates representing 31 MtCO,eq were traded at a market value of USD 184M. In
2009, 34 MtCO,eq were traded at a market value of USD 117 million.

e Asof 31 May 2010, 110 MtCO,eq of abatement certificates have been issued in total, most resulting
from projects in low emissions electricity and efficiency improvements, or demand side abatement.

Details of allowance/revenue allocation

e  Participants must submit abatement certificates for any emissions above their benchmark
level, from project-based activities in the following areas:

Low emissions electricity or efficiency improvements

Demand side abatement

Abatement of on-site emissions

Carbon sequestration in forests, meeting Kyoto criteria

el N
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Measures to provide flexibility and to manage price volatility and uncertainty

e The penalty for not supplying abatement certificates is AUD 12/tCO,eq of shortfall, effectively
capping the cost of compliance for participants.

e A benchmark participant may carry forward a shortfall of up to 10% of their benchmark to the
following year without incurring a penalty.

References for further information

e IPART(2010)

United States — Regional Greenhouse Gas Initiative

General scheme design

e Co-operative mandatory emissions for electricity sector emissions in ten states of the United
States, agreed as memorandum of understanding between governors (signed Dec 2005) and
enacted by individual states’ laws and regulations.

e Commenced 1 January 2009.

Coverage

e  Electricity Sector only, generators >25MW. Covers 200 generators and 95% of emissions from
the electricity sector in these states.

e Carbon dioxide (CO,) only.

e  Was originally envisioned that it could expand to cover other sectors (large industrials, smaller
electricity generators) but there are no plans at present for this.

Cap/target

e Target for initial five-year period is stabilisation “current” levels for 2009-14. Individual state
emissions budgets and the overall cap are based on historical (2000-02) average emissions and
negotiation.

e  State emissions budgets will then reduce 2.5% per year over 2015-18, giving a 10% reduction
on 2009 levels by 2018.

Emissions reductions, allowance prices and economic impacts

e 805 MtCO, of allowances were traded in 2009, with a market value of USD 2.2 billion.

Details of allowance/revenue allocation

e A mix of free allocation and auctioning was originally envisaged in the scheme’s design,
however states have moved to auction nearly all allowances.

e  Over 90% of revenue has been used to support consumer benefits, energy efficiency and
renewables. For 2011, New Jersey will divert some funds towards its budget deficit.

e 3-monthly auctions are held on a common platform, as a uniform-price sealed-bid auction.
There is an auction position limit 25% and an auction reserve price of the greater of
USD 1.86/tCO, or 80% of the current market price.

e Additional allowances were available for early action, for sources that demonstrate absolute
reductions and improved intensity in 2006/07/08 compared to the 2003/04/05 years.

Offsets

e Local offsets may be used to fulfil 3.3% of the compliance obligation. This is raised to 5% or 10%
if certain price thresholds are crossed:

o Threshold 1: USD 7/tCO, rolling average over 12 months, in 2005 dollars adjusted for
CPI. The 12 months follows a 14 month market settling period in each commitment
period.

o Threshold 2: USD 10/tCO, in 2005 dollars adjusted by CPI +2% per year.

e There is tightly specified eligibility for offsets. Benchmarks and performance standards are used
to test additionality and eligibility. Offsets can be in landfill methane, SF¢ reduction,
afforestation, reduction of gas or oil in building sector due to energy efficiency, avoided
methane from agricultural manure management.
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Import and export of units, linking provisions

e If the stage two trigger price is reached (12 month rolling average USD 10/tCO,), units from
mandatory schemes offshore or reduction credits certified by UNFCCC may be allowed.

e Elements affecting linking: cap/floor prices, domestic offsets, weak target.

Measures to provide flexibility and to manage price volatility and variations

e Quarterly reporting (linked to existing EPA reporting) provides good market information.

e Three year compliance period, extendible to four in the event of a stage-two trigger event.
e  Unlimited banking.

e  Price thresholds allow more offsets to enter scheme.

Market oversight and rules

e Quarterly via EPA.

e MOU requires review 2012.

e >95% of allowances at latest auction to compliance entities, however participation is open.
Must show financial security.

Complementary and supplementary measures linked to trading scheme

e  The memorandum of understanding requires at least 25% of revenue to be used for consumer
programmes. To date, over 90% has been used to support consumer schemes, energy efficiency
and renewable energy.

References for further information

e Snyder (2010); RGGI (2010).

Alberta, Canada

General scheme design

e Mandatory state trading scheme for large emitters, operating as a baseline and credit scheme.
e  Started 2007.

Coverage

e  Covers facilities emitting more than 100 000 tCO,eq per year, such as oil sands mines and coal-
fired power stations. Covers about 100 emitters, 70% of Alberta’s industrial greenhouse gases.
Industrial process emissions are not included.

Cap/target

e Established facilities (those operating pre-2000) must reduce their emissions intensity by 12%
from 2003 levels for the period July 1, 2007 to December 31, 2007. In each subsequent year,
further reductions of 2% will be required. Baselines are set based on actual historical emissions
of each regulated entity.

o New facilities must reduce their emissions intensity at 2% per year, starting in their fourth year
of operation (first three years used to establish emissions baseline).

Emissions reductions, allowance prices and economic impacts

e In 2008, 6.5MtCO,eq of abatement was achieved (3.8MtCO,eq of reductions and 2.75MtCO.eq
of offsets). CAD 83.3 million was paid into the technology fund in lieu of abatement.

Details of allowance/revenue allocation

e Companies must cover any emissions above their target by
o making operating improvements (increasing efficiency)
o buying Alberta-based offsets
o buying Emission Performance Credits from other companies that have reduced
emissions beyond target levels
o paying CAD 15/tCO,eq into the Alberta technology fund to invest in greenhouse gas
reducing technologies
e  Entities that reduce emissions beyond their target receive Emission Performance Credits, which
can be banked or sold.
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Offsets

e Unlimited use allowed of Alberta-based offsets. Credits must result from activity taken since
2002.

e Top-down protocols specified for project types in waste, agriculture, energy efficiency and
renewable energy.

Import and export of units, linking provisions

e Elements affecting linking: output-based targets, domestic offsets.

Market oversight and rules

e Baselines, annual compliance reports and offset credits being registered on the Alberta
Emissions Offset Registry are verified by third-parties.

References for further information

e  Government of Alberta (2010).

New Zealand Emissions Trading Scheme (2009)
[also key details of previous 2008 design, in italics]

General scheme design

e Nationwide, economy-wide cap and trade scheme.
e Allowances allocated through ongoing free allocation.

Coverage

e Gases: Carbon dioxide (CO,), methane (CH,), nitrous oxide (N,0), hydrofluorcarbons (HFCs),
perfluorocarbons (PFCs), sulphur hexafluoride (SFg).
e Sectors — Comprehensive economy-wide scheme. Mix of upstream and downstream liable
entities:
o From 2008: Forestry
o From 2010: stationary energy and industrial processes, liquid fossil fuels
o From 2013: waste (landfills), synthetic gases
o From 2015: agriculture
e Entities: Entities involved in certain listed activities (for example production of glass, smelting
aluminium, producing clinker), undertaking deforestation, or supplying/using fuels must
participate. Some industries have thresholds for participation (for example liquid fuel supply
> 50 000 litres per year, deforestation > two hectares per year). Owners of forests planted since
1990 may opt in to the scheme, accepting credits for forest growth and liabilities for harvest.

Cap/target

e There is no explicit cap or domestic target for emissions reductions. The scheme is fully linked
to the international Kyoto Protocol market: New Zealand companies can emit as much as they
wish as long as allowances are purchased to cover these emissions. The government will issue
allowances for free to the agriculture sector and energy-intensive industries and will issue
allowances to post-1990 forest owners who have opted in corresponding to forest growth.
Participants without sufficient free allocation can purchase allowances from foresters or from
the international Kyoto market to meet their obligations.

Emissions reductions, allowance prices and economic impacts

e General equilibrium modelling indicates emissions reductions of 5% below BAU with an
emissions price of NZD 25/tC0O,eq and 15% to 20% with a price of NZD 100/tCO,eq.

e Allowance prices are modelled ranging from NZD 25/tCO,eq to NZD 100/tCO.eq. The global
carbon price will determine New Zealand prices, due to full linking of the market.

e National per capita welfare (real gross national disposable income per capita) is modelled to
grow 46% by 2025 under BAU, 44% with at an international carbon price of NZD 25/tCO,eq, or
40% at an international carbon price of NZD 100/tCO.eq.
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Details of allowance/revenue allocation

e FREE ALLOCATION: Free allocation to agriculture, energy-intensive industry linked to levels of
production. Transitional free allocation to owners of pre-1990 forests (21MtCO,eq in 2008-12,
a further 34MtCO,eq 2013-20) to compensate for deforestation costs. Transitional free
allocation to fishing sector for 2.5 years corresponding to 90% of fuel costs.

e Previous 2008 design: Free allocation to agriculture, energy-intensive industry at 90% of 2005
levels, phasing out to zero between 2020 and 2030. No allocation for new entrants or expansion
of production. Transitional free allocation to owners of pre-1990 forests (21 MtCO,eq 2008-12,
further 34MtCO,eq 2013-20) to compensate for deforestation costs. Transitional free allocation
to fishing sector for 3 years corresponding to 50% of fuel costs. Transition to full auctioning as
free allocation phases out.

Offsets

e Unlimited use of Kyoto Protocol offsets.

Import and export of units, linking provisions

e Unlimited use of CERs, RMUs, ERUs. Use of approved AAUs allowed. New Zealand allowances
may be converted to AAUs for export to the international Kyoto market.

e Elements affecting linking: lack of specified cap, inclusion of sectors (agriculture, forestry) other
schemes may not wish to include.

Measures to support delivery of long-term targets

e Review by independent panel at least every five years.
e No borrowing.
e Previous 2008 design: Pathway for phase-out of free allocation set to 2030.

Measures to provide flexibility and to manage price volatility and uncertainty

e Transitional period 2010 to 2012: Energy and industry participants must submit one allowance
for every two tonnes of emissions. During the transition there is also a NZD 25/tCO,eq fixed
price option. Export of allowances is banned during transition phase (except forestry). There is
no restriction on banking during transition phase.

e  Unlimited banking.

e Unlimited use of offsets.

e Linking to international market overrides local price fluctuations.

e Previous 2008 design: No transition period. Unlimited banking and use of offsets, full
international linking.

Measures to promote certainty for low-carbon investment

e Any significant changes to the scheme will require a five-year notice period.

Measures to address competitiveness of “at-risk” industries

. Free allocation on a production-linked basis to emissions-intensive industries and agriculture:
o 60% of historical industry-average emissions per unit of production for moderately
emissions-intensive industries (> 800 tCO,eq per NZD one million revenue)
o 90% of historical industry-average emissions per unit of production for highly
emissions-intensive (>1600 tCO,eq per NZD one million revenue).

e Allocations will be made in advance based on the previous year’s output, with a reconciliation
mechanism (i.e. a true-up payment) to be used once actual output is known. The level of
assistance per unit of production will phase out at a rate of 1.3% per year beginning in 2013.
Changes to the phase-out rate will be considered as part of five-yearly reviews.

e Previous 2008 design: Fixed free allocation to agriculture and energy-intensive industry, 90% of
2005 emissions levels. Equal annual allocation until 2019, then phasing out to zero between
2020 and 2030. To be distributed in line with an allocation plan for each sector, which will
determine thresholds for inclusion (trade exposure, emissions intensity, etc.) and rules for
distribution of allowances. The trade test will consider the emissions costs of competitors and
pass-through ability. No allocation for new entrants or expanded production.
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Market oversight and rules

e  One year compliance periods.

e Annual self-reporting, backed by audits. Voluntary quarterly reporting for forestry.

e NZD 30/tCO,eq to NZD 60/tCO,eq penalty (plus surrender of units) for failure to surrender units

e Review by independent panel at least every five years.

e No special restrictions on trading. Derivatives trading subject to same regulation as
commodities market.

Complementary and supplementary measures linked to trading scheme

e Previous 2008 design: NZD one billion home insulation fund, from increased dividends to
government from state-owned electricity generators, one-off electricity rebate to all households
to compensate for increased costs, one-off cash payment to persons in receipt of certain
benefits, Innovation technology fund of 150 000 tCO,eq a year, 10-year moratorium on new
base load fossil-fuelled thermal electricity generation.

References for further information

e New Zealand Ministry for the Environment (2010); NZIER/Infometrics (2009);

PricewaterhouseCoopers (2008).

Tokyo, Japan

General scheme design

e Mandatory ETS for factories and commercial buildings in Tokyo, absolute cap.
e  Started 1 April 2010.

Coverage

e Initially covers energy-related CO, (from electricity and direct use of fuels).

e Threshold for inclusion >1 500 kilolitres (kl) per year of crude oil equivalent energy use.
Estimated 1 400 facilities covered (1 100 commercial buildings and 300 factories).

e Covers approximately 40% of industrial/commercial emissions, 1% of sites. This is
approximately 20% of Tokyo’s total CO, emissions.

e Tenants have obligations to measure CO, and implement measures. Large tenants (6M kWh or
5000 m” floor area) are required to submit their own emissions reduction plan.

Cap/target

e  For first period (2010-15): -6% on base levels for factories and buildings receiving energy from
district heat and cooling, -8% for other buildings.

e Forsecond period (2015-20) reductions around -17% envisaged.

e  Facilities that have made outstanding progress can have compliance factor reduced to one half
or three quarters.

Details of allowance/revenue allocation

e All allowances are distributed by grandfathered allocation, based on average emissions over
three years x compliance factor.

e Baseline set on any three consecutive years between 2002 and 2007 to reward early action.

e There is a pool of allowances for new entrants. Allocation is based on actual emissions, subject
to certain required energy-saving measures.

e A fixed emissions factor is used for electricity to avoid changes in the supply mix (for example
nuclear plant coming in and out of service) being reflected in participants’ emissions returns.

Offsets

e  Participants may use unlimited offset credits from a scheme to reduce emissions within small
and medium enterprises within Tokyo.

e Unlimited use of renewable energy certificates for compliance

e Offsets may also be generated from installations outside Tokyo — they are treated as if covered by
the scheme and reductions beyond their “target” can count as offsets. Use limited to one third of
base year emissions.
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Import and export of units, linking provisions

e  Kyoto units may be allowed as offsets in the event of high allowance prices.
e Elements affecting linking: cap/floor prices, domestic offsets.

Measures to support delivery of long-term targets

e No borrowing.

e Five year compliance period, to encourage participants to implement energy efficiency
programmes rather than purchase offsets.

Measures to provide flexibility and to manage price volatility and uncertainty

e  Five year compliance period.

e  Unlimited banking.

e Inthe event of high allowance prices, the intention is to increase the supply of Tokyo offsets
(for example by expanding the SME programme), increase use of credits from outside Tokyo
and allow Kyoto Protocol units (as long as Tokyo SME credits are also used).

Measures to promote investment in low-carbon technologies

e Targets to 2020 signalled.

e Five year compliance period, to encourage participants to implement energy efficiency
programmes rather than purchase offsets.

Market oversight and rules

e Annual reporting, independent verification of reports required. Compliance assessment after
five years at end of compliance period.

e  Penalty for not submitting allowances: 1.3 times shortage, monetary fine JPY 500 000,
publication of violation.

e  Only units in excess of annual reductions may be traded before end of compliance period.

Complementary and supplementary measures linked to trading scheme

e The scheme is part of Tokyo’s overall target for reduction of 25% by 2020 on 2000 levels of
emissions. Separate targets have been set for residential (-19%) and transport (-42%) on
2000 levels by 2020 to give total -25% reduction.

e Free energy audits and low-interest financing are available for SMEs. Energy efficiency
investments 50% tax deductible.

e Inthe residential sector, incentives for heat pump water heaters and solar power, appliance
labelling.

References for further information

e Tokyo Metropolitan Government (2010).

United Kingdom, CRC Energy Efficiency Scheme

General scheme design

e Mandatory scheme for CO, emissions from energy use in large businesses and public sector
organisations.

e  Started 1 April 2010.

Coverage

e CO, emissions from direct energy use and electricity. Emissions covered under Climate Change
Agreements (CCAs) or direct emissions covered by the EU ETS are not included.

e Around 20 000 organisations have reporting requirements (if any half-hourly electricity
purchasing in 2008). Around 5 000 large businesses and public sector organisations have full
participation (if > 6 000 MWh electricity consumption).

e Obligations imposed at organisation level rather than individual sites.
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Cap/target

e Current design is for an initial three year introductory phase with a fixed price and no cap on
the quantity of allowances, then two five-year trading periods with a cap on the number of
allowances. Caps will be set based on actual emissions in the introductory phase with guidance
from the Committee on Climate Change, with the goal of ensuring actual emissions reductions.
Each participant must complete an emissions footprint ahead of each trading phase. This design
is under review, with government having signalled an intention to make simplifications.

Details of allowance/revenue allocation

e  All allowances will be auctioned or sold by the Government. In the introductory three year
phase, there is a fixed allowance price of GBP 12 and no limit on the volume of allowances. In
the following five year trading phases, the current proposal is that there will be a capped
number of allowances, distributed by auction. The Committee on Climate Change has
recommended scrapping the trading provisions, continuing instead with fixed-price allowance
sales.

e All revenue from allowance auctions was originally to be returned to scheme participants,
based on their performance in reducing emissions. An annual “league table” was to be
published ranking all participants based on five-year rolling averages of improvements in
emissions and emissions intensity. The revenue returned to each participant was to be scaled
according to their league table ranking. The government has now decided to retain the CRC
scheme revenue.

e There will be a single emissions factor for electricity, updated each period.

Offsets

e No offsets.

Import and export of units, linking provisions

e EU ETS allowances allowed under a “safety valve” mechanism.

Measures to support delivery of long-term targets

e No borrowing.

Measures to provide flexibility and to manage price volatility and uncertainty

e Fixed allowance price GBP 12/tCO, for introductory three year phase, no limit on volume.
e No banking from introductory phase, otherwise unlimited banking.
e Safety valve allows import of EU ETS allowances, with a minimum price of GBP 14/tCO.,.

Measures to promote certainty for low-carbon investment

e  Five-year trading periods.

Market oversight and rules

e Annual self-reporting of emissions, backed by auditing.

e  Fine for late annual report GBP 5 000 (GBP 25 000 if 40 days late). Also liable for submission of
twice outstanding balance if fail to submit within 40 days.

e GBP 50 000 fines or imprisonment for making false statements or non-compliance with
enforcement orders.

e Auctions limited to participants only, with purchase limits. No holding limit on allowances.

e No specific trading platform established, but online notice board trading provided.

References for further information

e UK Department of Energy and Climate Change (2010b).
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Australia — Carbon Pollution Reduction Scheme (CPRS)

General scheme design

e Nationwide cap and trade scheme, was to start in 2011.

e Approximately 70% of allowances auctioned at outset, dropping to 55% by 2020 because free
allocation to emissions-intensive industry was expected to increase over time.

Coverage

e Gases: Carbon dioxide (CO,), methane (CH,), nitrous oxide (N,0), hydrofluorcarbons (HFCs),
perfluorocarbons (PFCs), sulphur hexafluoride (SFg).

e Sectors: The scheme was to cover emissions from the stationary energy, transport, fugitive,
industrial processes and waste sectors, with an opt-in for reforestation activities. Emissions
from agriculture and deforestation were not included.

e Entities: threshold emissions greater than 25 000 tCO,eq per year, covering around
1 000 installations and 75% of Australian emissions.

Cap/target

e 5% reduction on 2000 levels by 2020, 25% if a comprehensive global agreement was reached.
Caps after 2020 would be set at least 5yrs in advance, with a ‘gateway’ range for the cap set a
further 10 years ahead. Australia has a long-term target for emissions to be 60% below
2000 levels by 2050.

e Cap tightened to account for voluntary emissions reductions from greenpower purchases.

Emissions reductions, allowance prices and economic impacts

e  For areduction target of -5% in 2020 and -60% in 2050 on 2000 levels:

o Domestic emissions are approximately equal to 2005 levels in 2020 and 29% below
2005 levels in 2050. Remaining reductions to comply with the target pathway are
through use of offsets and banking.

o Permit price AUD 35/tCO,eq (2008 dollars) in 2020 and AUD 115/tCO,eq in 2050.

o Real GNP per capita rising by 9.5% to 2020 (compared to 10.9% in the reference
scenario) and by 58% to 2050 (compared to 66% in the reference scenario).

e  For areduction target of -25% in 2020 and -90% in 2050 on 2000 levels (and assuming
concerted global action)

o Domestic emissions are approximately 14% below 2005 levels in 2020 and 71% below
2005 levels in 2050. Remaining reductions to comply with the target pathway are
through use of offsets and banking.

o Permit price AUD 60/tCO,eq (2008 dollars) in 2020 and AUD 197/tCO,eq in 2050.

o Real GNP per capita rising by 8.5% to 2020 (compared to 10.9% in the reference
scenario) and by 55% to 2050 (compared to 66% in the reference scenario).

Details of allowance/revenue allocation

e FREE ALLOCATION: There was to be ongoing free allocation of permits to energy intensive
industries, detailed below. Transitional free allocation was also provided to emissions-intensive
coal mines (for five years) and coal-fired electricity generation (for ten years).

e  AUCTIONING: Auctions were to be held 12 times throughout the financial year. Entities
receiving free permits would have been able to sell these at auctions (double-sided auction
design). Auction revenues would have funded AUD 5 billion per year in household assistance
(through tax threshold changes, family tax credits and benefit and pension adjustments), a
climate change action fund (energy efficiency projects, worker and community adjustment),
biodiversity funding, industry support, coal sector projects and the purchase of REDD credits for
meeting Australia’s Kyoto commitments.

Page | 99

Offsets
e Unlimited use of international offsets from Kyoto Protocol (CDM, JI).




Page | 100

Reviewing Existing and Proposed Emissions Trading Systems © OECD/IEA 2010

Import and export of units, linking provisions

e Linking permitted with comparable schemes (comparable targets, design rules and
measurement reporting and verification). Five years notice to be given before linking.

o  Certified emissions reductions (CERs) generated under the Kyoto CDM would be accepted for compliance,
with the exception of temporary CERs and long-term CERs. Kyoto protocol units from forestry (RMUs) and
the JI (ERUs) accepted after 2012. Kyoto Protocol assigned amount units (AAUs) were not accepted.

e No export of units was allowed for the first five years of the scheme.

e Elements affecting linking: price caps, domestic offsets.

Measures to support delivery of long-term targets

e  Five-yearly review by independent panel.

Measures to provide flexibility and to manage price volatility and uncertainty

e One year fixed price phase-in period at AUD 10/tCO,eq. Transport fuel price rises would be
offset with a reduction in fuel excise tax for the first two years.

e Unlimited banking to smooth surplus/deficit years, reducing price volatility.

e  Borrowing of 5% of year-ahead allowance permitted.

e Unlimited access to international Kyoto Protocol offsets.

e  Price cap for five years AUD 40 rising at 5% above inflation. Companies would have unlimited
access to additional permits at the fixed price for meeting compliance obligations. These
permits would not be able to be traded or banked for future use and there was to be a ban on
export of units from the CPRS to other schemes for five years.

Measures to promote certainty for low-carbon investment

e  (Caps set at least five years in advance, with a “gateway” range for the cap set a further 10 years ahead.

Measures to address competitiveness of “at-risk” industries

e Firms qualify if emissions-intensive and have a trade share (defined as the ratio of the value of imports and
exports to the value of domestic production) of greater than 10% in any year between 2004-05 and 2007-08,
or a demonstrated lack of capacity to pass through costs due to the potential for international competition.

o Free allocation 94.5% for activities with emissions intensity of at least 2 000 tCO,eq
per AUD one million revenue or 6 000 tCO,eq per AUD 1 million value-added

o Free allocation 66% for activities with emissions intensity between 1 000 tCO,eq and
1999 tCO,eq/Sm revenue or between 3 000 tCO,eq and 5 999 tCO,eq per AUD one
million value-added

e Allocation output-based, benchmarked to historical industry-average emissions. Initial rates of
assistance were to be reduced by 1.3% per year. Permits would be allocated at the start of each
year based on previous year’s level of production. At the end of each year, the entity must
relinquish permits for production that did not occur. Permits were to be allocated to
compensate for indirect costs (electricity price rises) as well as direct emissions.

e The 1.3% per year phase-out of support was subject to review. If less than 70% of competitors faced
similar constraints, this would be taken as evidence that the 1.3% phase-out should cease.

Market oversight and rules

e Annual reporting and surrender of allowances.

e  One year compliance periods.

e  Market oversight by Australian Securities and Investments Commission (ASIC). The permit
market would be subject to the same safeguards as the Commonwealth bond market.

e No trading restrictions.

Complementary and supplementary measures linked to trading scheme

e Renewable Energy Target.
e  Funding for carbon capture and storage demonstration.
e Energy efficiency.

References for further information

e Australian Department of Climate Change and Energy Efficiency (2008); Australian Treasury
(2008); Australian Government (2009a, 2009b).
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H.R.2454 American Clean Energy and Security Act of 2009 (Waxman-
Markey)

General scheme design

e Nationwide United States Cap and Trade Scheme, under Clean Air Act, administered by the
Environmental Protection Agency (EPA). Separate parallel cap and trade programme for HFCs
established.

e Allowances would have been allocated through mix of auctioning and free allocation. Initially
15% auctioning and 85% free allocation, increasing to 65% auctioning by 2030.

Coverage

e Gases: Carbon dioxide (CO,), methane (CH,), nitrous oxide (N,0), hydrofluorcarbons (HFCs),
perfluorocarbons (PFCs), sulphur hexafluoride (SFg), nitrogen trifluoride (NF3). EPA given
authority to add other gases.

e Sectors - Mix of upstream and downstream liable entities:

o From 2012: electricity generators, liquid fuel importers and producers
o From 2014: stationary industrial sources
o From 2016: local gas distribution companies
o Agriculture, forestry excluded from cap (can be used as offsets)
e  Entities: Threshold emissions >25 000 tCO,eq per year. CBO estimates 7 400 entities covered.

Cap/target

e Cap on emissions specified as a reduction compared to 2005 emissions levels: 3% by 2012, 17%
by 2020, 42% by 2030 and 83% by 2050.

Emissions reductions, allowance prices and economic impacts

e The EPA’s main scenario (ADAGE model) shows:

o Domestic emissions covered by the cap 9% below 2010 levels in 2020 and 38% below
2010 levels in 2050. In this modelling, compliance with the target pathway would be
achieved by significant use of offsets and banking. Electricity sector CO, emissions are
reduced by 22% in 2020 and 84% in 2050.

o Allowances prices USD 20/tCO,eq in 2020 rising to USD 87/tCO,eq in 2050

o  GDP and domestic consumption virtually unchanged compared to the reference
scenario (to 2050, a 163% increase in GDP compared to 167% in the reference
scenario)

Details of allowance/revenue allocation

e  FREE ALLOCATION: In 2016 after full phase-in, 83% of units would have been allocated free,
mostly to non-participants to offset price increases or to fund low-carbon activities. 56% of this
value would go to reduce price rises for consumers (via allocations to electricity and gas
distribution companies) , 13.4% to energy-intensive trade-exposed industries, 7% to state
renewable & energy efficiency programmes, 6% to low-carbon technology development. 5% of
permits support reduced deforestation (REDD) projects. 1% of 2012 allowances would have
been set aside as credit for early action for those who reduced emissions in 2001-2008.

e AUCTIONING: Quarterly auctions, in single round sealed-bid uniform price format. Auctions
open to everyone. A purchase limit of 5% would have applied. Some units would be made
available for purchase by small business at the auction clearing price. Auction revenue (15% of
scheme value) directed to support low income consumers. As free allocations phase out, the
additional auction revenue would have been returned as a consumer rebate.
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Offsets

e In2012, approximately 30% of an entity’s obligation could have been satisfied with offsets (half of which can be
from international offsets) increasing to 67% by 2050. Maximum offset use totals two billion tons per year.

e The EPA could have increased the allowed use of international offsets (up to 1.5 billion), if there
were under-supply of domestic offsets.

e Domestic offset credits would be assigned ex-post for verified reductions. There would be three
year recognition of offsets from existing state or tribal schemes. Agriculture, land use and
forestry were included, but with five-year “term” offset credits for temporary abatement.
Details of the domestic offset programme were to be developed by EPA by regulation, including
specifying a list of eligible project types.

e International offsets could be from projects (i.e. CDM credits), REDD (with bilateral or multilateral
agreement with host govt), sectoral agreements, or international bodies (for example CDM credits via
UNFCCC). From 2018 international offsets were to be discounted (1.25: 1).

e Anindependent offsets board would advise on criteria for offsets and measurement,
verification and reporting requirements for both domestic and international offsets.

Import and export of units, linking provisions

e EPA would set rules around qualifying international allowances. Qualifying allowances would
need to be from a scheme at least as stringent as that established under this legislation.
e Elements affecting linking: cap/floor prices, domestic offsets.

Measures to support delivery of long-term targets

e EPAand National Academy of Sciences to report on scheme’s progress every four years. If emissions
reductions are not on track, the president would be required to submit plan to address this.

Measures to provide flexibility and to manage price volatility and uncertainty

e Quarterly reporting cycle provides good information to market, minimising unforeseen events.

e Unlimited banking to smooth surplus/deficit years, reducing price volatility.

e  Borrowing without interest was to be allowed from next year, effectively creating a two-year
rolling compliance period. Borrowing (with interest) from up to five years in advance, for up to
15% of obligation.

e  Strategic reserve of 2.7 GtCO,eq to mitigate market price spikes, created by small set-aside of each
year’s allowances. These would be offered at quarterly auctions (only for covered entities) with a
reserve price. Reserve was to be USD 28/tC0O,eq in 2012, rising 5% per year in 2013-14, then set at 60%
above three year rolling average price. Proceeds used to purchase REDD units to replenish reserve.

Measures to promote certainty for low-carbon investment

e Specifying a long-term target pathway to 2050 would provide certainty for investors.
e  Floor price for allowances delivered by quarterly auction, starting at USD 10/tCO.eq then rising
at 5% per year above inflation, setting a minimum carbon price.

Measures to address competitiveness of “at-risk” industries

EITE entities were to receive up to 15% of allowances, phasing out to zero by 2035.

Criteria for inclusion as EITE (based on 2004-06 data):

o emissions cost greater than 5% of value of shipments and trade intensity greater than 15%, or
o emissions cost greater than 20% of value of shipments.

e Rebate was to be 100% of industry average emissions per unit of output of previous four years
times company annual average output over preceding two years AND industry average kWh per
unit output over previous two years times company emissions per kWh, times efficiency factor.

e  Pro-rata reduction of free allowances if demand exceeds supply — total pool capped.

e  President may slow phase-out of free allocation for an industry if 15% of imports come from
countries with inadequate policies. Phase-out cannot be begun early or accelerated based on
international action.

e  Border measures would be introduced in 2020 unless 85% of imports are from sectors covered

by international agreements, or have emissions lower than United States intensities, or have

sectoral agreement. The border measures would require importers to participate in the

scheme, purchasing allowances.
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Market oversight and rules

Quarterly reporting, annual submission of allowances.

Penalty for non-surrender of units: 2x price of units, plus surrender of units.

Central registry maintained by EPA.

Federal Energy Regulatory Commission (FERC) oversees cash market. Commodity Futures
Trading Commission (CFTC) regulates derivatives market. United States Department of
Agriculture oversees domestic offsets in agriculture and forestry.

Over the counter trades banned, pending comprehensive regulatory reform of financial
derivatives.

No restrictions on trading by non-covered entities.

Parties would be allowed to auction their units via EPA rather than trade on secondary market.

Complementary and supplementary measures linked to trading scheme

20% by 2020 combined renewable and energy efficiency portfolio standard, to be overseen by
FERC (15% renewables).

Would have removed EPA’s ability to regulate greenhouse gas emissions from point sources
covered by the trading scheme.

EPA would have been required to set new source performance standards for sources not
covered by the trading scheme (landfills, coalmines etc) emitting over 10,000 tCO,eq per year.
Would require EPA to promulgate non-road and heavy vehicle emissions standards. EPA to set
transport emissions goals.

Would have prohibited state emissions trading programmes until 2017.

EPA programme to reduce black soot.

Green Jobs programme.

USD one billion fund for carbon capture and storage in power generation, raised by levies on
fossil fuel generation.

Would enable transport secretary to require flex-fuel vehicles.

Would have Provided FERC transmission siting authority, support for FERC/DOE/EPA smart
grids work.

Enhanced building codes, building retrofit programme, energy efficiency programmes.

References for further information

Holt and Whitney (2009); EPA (2009, 2010a, 2010b, 2010c); EIA (2009); CBO (2009); Pew Center
on Global Climate Change (2010).

Western Climate Initiative

General scheme design

Mandatory regional cap and trade programme within participating US states and Canadian
provinces. Enacted as separate schemes under state or provincial law in each partner
jurisdiction, with mutual recognition of allowances.

California, New Mexico, British Colombia, Ontario and Quebec are intending to begin trading
from 2012. Other US states (Washington, Oregon, Montana, Utah and Arizona) and Manitoba
may join at a later date.

Method and quantity of allowance allocation will be determined by each partner jurisdiction.

Coverage

Gases: Carbon dioxide (CO,), methane (CH,), nitrous oxide (N,0), hydrofluorcarbons (HFCs),
perfluorocarbons (PFCs), sulphur hexafluoride (SFg), nitrogen trifluoride (NF3).

Sectors: from 2012 electricity (including electricity imported into the WCl area) and industry.
From 2015 transport fuels, residential commercial and industrial fuels. Individual partner states
or provinces can choose to include all sectors in the trading scheme, or cover some sectors with
alternative policies.

Entities: emissions threshold greater than 25 000 tCO,eq per year.
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Cap/target

e  System-wide cap is the sum of individual targets of partner jurisdictions. The initial cap will be
set at a best estimate of expected actual emissions. The target then declines in a straight line to
15% below 2005 levels by 2020.

Emissions reductions, allowance prices and economic impacts

e Emissions within the WCI region in 2020 are modelled to be 10% below 2005 levels, with
banked units and use of offsets delivering the remainder of the -15% target.

e 2020 emissions reduction goals can be met with a modest overall costs saving of
USD 100 billion in the region (0.2% overall saving), at a 2020 emissions price of USD 33/tC0O,eq.
This analysis assumes gains from complementary policies in energy efficiency, clean car
standards and transport fuels.

Details of allowance/revenue allocation

e  Within the cap, decisions on the method (free allocation or auctioning) and distribution (for
example to industry, consumers, or to support energy efficiency and low-carbon technologies)
of allowances will made by individual states or provinces.

e  Partners will consider harmonising allocations if differences in allocation lead to
competitiveness impacts for companies.

e Some additional allowances outside the cap will be available for early action.

Offsets

e Use of offsets and imported units from linked schemes will be limited to 49% of emissions
reductions for the period 2012-2020.

e Ajoint paper on offset design was developed with the Regional Greenhouse Gas Initiative
(RGGI) and Midwest Greenhouse Gas Reduction Accord (MGGRA), as a measure to underpin
the future linking of these schemes.

Import and export of units, linking provisions

e  Future linking with the RGGI and MGGRA is anticipated, although these schemes would have to
have similar stringency to the WCI.
e Elements affecting linking: cap/floor prices, domestic offsets.

Measures to support delivery of long-term targets

e No borrowing.

Measures to provide flexibility and to manage price volatility and uncertainty

e Three-year compliance periods.

e Unlimited banking to smooth surplus/deficit years, reducing price volatility.

e  Other measures to mitigate high prices are still under consideration: a reserve set-aside, or
allowing use of future years’ allowances above certain price triggers.

Measures to promote certainty for low-carbon investment

e  Price floor for auctioned allowances (yet to be specified), to support low-carbon investment
and help correct inadvertent oversupply of allowances. Discussions are ongoing about what to
do with unsold units (cancel, carry forward, fill reserve, etc.).

Measures to address competitiveness of “at-risk” industries

e  Allocation decisions will be made by individual partner states and provinces. Focus of
discussions to date has been on using benchmarking as a basis for allocation.

e  Electricity imported into the WCl region is included in the trading scheme to avoid
competitiveness issues.

Market oversight and rules

e Annual reporting and submission of allowances.

e  Partner states and provinces will supervise the primary market. In the United States, the
Commodity Futures Trading Commission will supervise the derivatives market. In Canada
provincial regulatory authorities will provide derivatives oversight.

e Holding limits on allowances are being considered.
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Complementary and supplementary measures linked to trading scheme

e Decisions on complementary policies will be taken by each partner state and province.
Assumed implementation of complementary policies in energy efficiency and vehicle fuel
standards significantly lowers the modelled cost of the scheme’s implementation.

References for further information

e WCI (20103, 2010b).

California draft design

General scheme design

e State-wide mandatory cap and trade scheme, covering 85% of California’s emissions once fully
phased in. The trading scheme is administered by the California Air Resources Board (ARB),
under California’s AB32 law which requires the state’s greenhouse gas emissions to be reduced
to 1990 levels by 2020.

e Trading to commence 2012. The intention is to link the scheme with other WCI partner
jurisdictions.

e Allowances to be allocated through mix of auctioning and free allocation.

Coverage

e  Gases: Carbon dioxide (CO,), methane (CH,), nitrous oxide (N,0), hydrofluorcarbons (HFCs),
perfluorocarbons (PFCs), sulphur hexafluoride (SFs), nitrogen trifluoride (NFs).
e  Sectors - Mix of upstream and downstream liable entities:

o From 2012: electricity generation (including electricity imported into California), large
industrial sources >25 000 tCO,eq per year (covers approximately 37% of state-wide
emissions)

o From 2015: natural gas and liquid fuels, transport fuels (scheme covers approximately
85% of state-wide emissions)

e 360 businesses, 600 facilities.
e Reporting requirements for entities >10 000 tCO,eq/year.

Cap/target

e Cap set at expected 2012 emissions, then declines to target level in 2020 (with increase in cap
to cover increased scope in 2015). Cap levels: 2012 = 165.8 MtCO,eq, 2015 = 394.5 MtCO,eq,
2020 = 334 MtCO,eq. Total 2.7 billion allowances issued 2012-20.

e 2020 cap is about 15% below 2012 levels.

Emissions reductions, allowance prices and economic impacts

e Allowance prices of USD 15/tCO.eq to USD 30/tCO,eq expected in 2020.

e  Gross state product expected to grow at 2.3% per year compared to 2.4% without scheme.

e Emissions reductions: Baseline emissions in the capped sectors are expected to be 409
MtCO,eq in 2020. Reductions needed to meet the cap of 334 MtCO,eq will come in part
through complementary measures. After reductions from those measures, the cap-and-trade
regulation is estimated to reduce at least 18 MtCO,eq.

Details of allowance/revenue allocation

e  FREE ALLOCATION: Initially high free allocation, phasing out over time. Allocation is made to
electricity distribution companies (based on a mix of historic emissions and sales) rather than
generators, with the requirement that distribution companies pass on the value of the
allowances for consumers. Allocation to industry is based on output and sector-specific
benchmarks. The details of free allocation are yet to be finalised.

e AUCTIONING: Allowances remaining after distributions to industry and the electricity sector will
be auctioned quarterly, in a sealed-bid single round auction. Auction floor price of USD
10/tCO,eq, rising at 5% above inflation. Staff recommend using auction revenue to fund
consumer rebates, for a community benefit fund, and a low-carbon investment fund.
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Offsets

o 8% of an entity’s compliance obligation may be met with offsets (maximum 232 MtCO,eq total
to 2020).

e  Four domestic offset protocols have been included covering forestry, livestock manure
management, urban forests, and ozone depleting substances.

e Approved offset credits from other schemes are allowed (ARB to approve). These could include
sector-based crediting including REDD.

o  Offset verifiers accredited by ARB.

Import and export of units, linking provisions

e Linking to other WCl schemes would require case-by-case analysis and decisions by the Board.

e Linking candidates must have a similarly stringent cap, and adequate monitoring, reporting,
verification and enforcement provisions. Other provisions will also need to be harmonised
before linking: offset provisions, auction floor prices, cost-containment reserves, banking and
borrowing.

Measures to support delivery of long-term targets

e No borrowing.
e Programme review at least with each three-year compliance period.

Measures to provide flexibility and to manage price volatility and uncertainty

e Quarterly reporting.

e Unlimited banking to smooth surplus/deficit years, reducing price volatility.

e Three-year compliance periods (although allowances covering 30% of verified emissions must
be submitted annually to reduce the risk of non-compliance).

e Allowance price containment reserve of 123.5 MtCO,eq (approximately 5% of total
allowances), offered at fixed price at quarterly sales. Reserve will not be replenished if
allowances are purchased, however allowances that are unsold at auction will be added to the
reserve rather than being rolled forward to future auctions. Reserve allowances will be offered
in three tiers: USD 40/tCO,eq, USD 45/tC0O,eq, and USD 50/tCO,eq in 2012. These prices will
escalate by 5% plus inflation each year, reaching USD 60/tCO,eq, USD 67/tCO,eq, and
USD 75/tC0O,eq in 2020.

Measures to promote certainty for low-carbon investment

e  Floor price for allowances delivered by quarterly auction, starting at USD 10/tCO,eq then rising
at 5% per year above inflation, setting a minimum carbon price.

Measures to address competitiveness of “at-risk” industries

e Emissions-intensive industries receive output-based allocation, based on sector-specific
industry benchmarks, and recent years’ production levels.
e Leakage will be monitored (product prices, trade flows).

Market oversight and rules

e Quarterly reporting.

e Three-year compliance periods (with a proportion of allowances surrendered annually to
reduce the risk of non-compliance).

e  Third-party verification required for emissions reports.

e Auction bid guarantees required. Auction purchase limit of 10% of allowances offered in each
budget year.

e Holding limit will be imposed on total allowances, to mitigate market power (limit will be in
addition to immediate compliance obligations).

e No borrowing.

e If surrender deadlines are missed, obligation becomes four allowances for every tonne of emissions.

Complementary and supplementary measures linked to trading scheme

e Small set-aside to cover voluntary renewable energy purchases.

References for further information

e CARB (2010a,b).
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