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and product carbon foot-printing services. See www.carbontrust.co.uk.
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Executive summary

Offshore wind in the UK has been a remarkable green growth success story. The price of offshore
wind is less than a third of what is was a decade ago (Figure 1). It is now cost competitive with
fossil fuel generation. The Government is no longer subsidising new offshore wind; indeed, at the
recently agreed prices, HM Treasury will be earning revenue instead. In parallel, the industry has
grown and matured to a point where oil and gas companies are clamouring to enter the market
and pension funds are comfortable in investing billions of pounds into construction.
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Figure 1 Strike price and estimated LCOE of operational wind farms (dark blue) and predicted average LCOE for Round
3 offshore zones (light blue)'. Prior to the blishment of fully. petitive CID aucti the Final Investment Decision
Enabling for Renewables (FIDER), was run as an application process.

' (Aldersey-Williams, Broadbent, & Strachan, 2019) (Offshore Renewable Energy Catapult, 2019)
(4COffshaore, 2019)



This report shows how policy has been central to this success - particularly "demand-pull” palicy.
As a technology develops it moves along the "innovation chain” (see Figure 3), from its initial
invention all the way to maturity. Policy acts at either ends of this chain. "Technology-push” policy
acts on the left-hand side, earlier in a technology's journey. These policies directly fund research
and development (R&D) through mechanisms such as R&D grants. "Demand-pull" policy acts on
the right-hand side, developing the market for the technology through the likes of incentive
mechanisms. It is UK "demand-pull" policy that has been at the heart of this decade's offshore
wind success story.

“Demand-pull”
User d is - and expectations about future demands

Growth & demand-pull

i g, g
: b e : :
i Novel ¢ Mature
| Technology | | Technology |
T | P H
l Formation & technology-push ]
i 7 i
“Technology-push”
Techrical knowledge development — Basic and applied RR:D
Figure 2 Technology ialisation R&D pathway®

Part B of the report analyses the role of policy in two steps. The first step assesses the underlying
cost reduction drivers. The second step assesses the extent to which policy has induced these
cost reduction drivers, through its influence on different ‘functions’ of innovation systems, which
drive the technology along the innovation chain.

2 (Grubb, McDowall, & Drummond, 2017)



Cost Reduction Drivers

This work draws on a cost framework, adapted from Kavlak et al (2018), that enables cost reduction
to be attributed to seven cost drivers:

R&D — public

R&D - private

Learning-by-doing

Financing costs

Economies of scale

Material costs & exchange rates

Other, including spillovers from other industries

NoapwN =

We asked the leading offshore wind companies and their government counterparts to attribute cost
reduction over the last decade to these seven drivers. They all agreed that the increase in size of
the turbines was the single largest contributor to cost reduction. Interviewees then attributed
turbine size differently across learning-by-doing, R&D (private) and economies of scale. We
suggest that all three contributed to larger turbines. Furthermore, confidence in each
generation/size of turbine also drove down finance costs. These cost drivers all feed into and from
each other in a mutually reinforcing manner as illustrated in figure 3 below.

R&D Learning-by-doing

Predominantly private R&D incorporated

learning from one generation/size of turbine
into the next Learning-by-doing gained through each
successive generation/size of turbine
Larger turbines in turn required R&D across
balance of plant, installation and O&M

technologies which, whilst still industry-led,

benefited from some public R&D support

Economies of scale Finance costs

Economies of scale are principally from the Finance costs have plummeted as the
larger turbines, whose increase in size has industry has ieved scale and confidence
delivered the greatest cost reduction, in each generation/size of turbine and its
requiring half the installation and less associated installation and operation
balance of plant and O&M

Figure 3 Cost drivers and their role in each generation/size of offshore wind turbine

Beyond larger turbines there were a number of other key contributors to cost reduction as the
industry matured. Our assessment by each cost driver is summarised below.



R&D (public & private)

Larger turbines have mainly been developed through commercially-funded new product design,
testing, and increasing fabrication and manufacturing scale. The development of direct drive
turbines represents a more fundamental change in turbine design and required more R&D. R&D
has also been critical to setting new standards that have in turn led to cost reduction; monopile
foundations and 66kV cables are two key examples. Finally, R&D has been critical to the
development of new balance of plant technologies. Notable examples include jacket foundations,
suction buckets, access vessels, and floating LiDAR.

Learning-by-Doing

There are at least three ways in which learning-by-doing has driven cost reduction. Firstly,
successful design, manufacture and deployment of each generation of wind farm, particularly each
generation of turbine, has generated the learning and associated confidence to move rapidly to
the next generation. Secondly, greater certainty has led to lower contingencies and associated
cost margins. Thirdly, the supply chain has improved productivity through learning-by-doing,
particularly in better and faster installation. Learning-by-doing was also cited as having supported
UK companies taking an increasing role in the offshore wind supply chain and the clustering of
industry.

Economies of Scale

Although increasing deployment, project size and long-term security of demand has allowed
component manufacturers to offer bulk-buying discounts, economies of scale have largely been
achieved through the development of increasingly large turbines. Wind farms that use larger
turbines require half the installations, fewer balance of plant components, and less downtime for
operations and maintenance (0&M). 50% of levelised cost of energy (LCOE) cost reduction in
coming years is expected to come from the scale-up from 8 MW to 12 MW turbines.

Financing Costs

As the industry learned from experience, major risks such as extended installation time, low turbine
availability, and high O&M requirements became better managed. This reduced the risk profile of
the investment and the returns required by investors. The WACC? offered to developers has
reduced from over 10% in 2010 to below 7% by 2020. This has had a significant impact on cost
reduction; a 1% reduction in the WACC reduces the LCOE by approximately 7%*.

*The weighted average cost of capital (WACC) is the average rate that a campany pays to finance its
assets.

4 (BVG Assaciates, 2020) (Charles River Associates, 2018)



Policy accelerated the innovation that drove cost reduction

Technology-push palicies to support R&D supported the early development of offshore wind in the
UK, but it has been demand-pull palicies that created a viable UK offshore wind market by driving
cost reduction over recent years, through their impact on the functions of the offshore wind
innovation system. Interviewees attributed 80.5% of cost reduction to demand-pull policies, 12.5%
to technology-push, and 7% to non-policy factors. The most significant palicy instruments for UK
offshore wind have been the Renewables Obligation (RO) and Contracts for Difference (CfDs).

Government commitment enabled investment and growth

The UK government has made a visible, long-term commitment to offshore wind, manifested most
recently in four rounds of CfDs over the last seven years. Prior to CfDs, the RO gave industry the
right level of support to commercialise an emerging technology. The transition between the RO
and CfDs did create a hiatus that created supply chain shocks and some cancelled projects but,
overall, policy stability and clear government commitment has given industry the confidence to
make large-scale investment.

Competition has driven down cost, but change is needed to support
disruptive innovation

The CfD auction mechanism has driven intense competition and this has created significant cost
reduction as developers now compete on price. This cost pressure has driven incremental
innovation but has arguably not supported more disruptive innovation. Less mature technologies,
such as floating offshore wind, will be necessary to meet long-term decarbonisation goals; the
government is currently consulting on a mechanism within CfDs to ensure floating wind can access
support whilst maintaining the element of competition®.

The right policy at the right time helped a market to form

Both the RO and CfDs have played an important role in enabling the UK market to form. The RO,
through a generous and stable level of subsidy that adapted to the maturity of different
technologies, gave early investors confidence and kick-started the market. CfDs took that
legitimacy and confidence and introduced competition to grow the market and reduce costs.

A strong project pipeline has strengthened the supply chain

CfDs have generated a strong pipeline of projects, further strengthened by the 2019 Offshare Wind
Sector Deal, which includes a commitment to CfD auction rounds every two years until at least
2030, This pipeline has enabled the supply chain to prepare and scale up as they have visibility of
developments several years ahead. It has enabled the growth of the UK offshore wind workforce,
both in terms of size and skills. This has altracted investors, who see a pipeline of increasingly
low-risk projects.

5 (Department for Business, Energy & Industrial Strategy, 2020)

[10



Knowledge development has been good, but more fundamental
innovation is needed

Both the RO and CfDs have effectively supported knowledge development. The RO created space
for the early knowledge development and fundamental innovation necessary for an emerging
technology and industry. CfDs then forced developers to seek a competitive edge, which they have
partly achieved through knowledge development. As mentioned above, CfDs have not supported
fundamental innovation and the newer technologies that will be necessary to meet UK
decarbonisation targets, but proposed changes to CfDs should address that.

Knowledge sharing has decreased, but good examples still exist

Knowledge sharing has decreased with the competition generated by CfDs, but there are still
pockets of cooperation. The Offshore Wind Accelerator (OWA) brings together nine offshore wind
developers collaborating on innovation to achieve cost reduction, whilst still competing against one
another in the market. Since 2008, the OWA has enabled research across thematic research areas
in access systems, cable installation, electrical systems, foundations, wake effects and wind
resource, as well as undertaking a number of discretionary projects®.

8 hitps://www.carbontrust.com/our-projects/offshore-wind-acceleralor-owa
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Preface

By committing to an 80% cut in greenhouse gas emissions by 2050, the UK has placed itself firmly
at the forefront of the global effort to address climate change. The European Union Emissions
Trading System (EU ETS) is central to this effort in the UK and across the EU, providing an essential
incentive for cutting emissions in industry at the lowest possible cost. But this environmental
leadership has raised worries that curbs on emissions will harm the competitiveness of UK and EU
businesses, especially heavy industries facing a carbon price under the EU ETS.

Our previous studies on the EU ETS have explored this issue of competitiveness and found that
the overall risks to the UK economy are small. However, a few key sectors could lose market
share and investment to producers outside the EU, allowing emissions and economic activity
to ‘leak’ overseas.

This ‘carbon leakage’ is a real concern in these sectors, for many of the companies we work with,
and for UK business more generally. We are keen to leverage our experience in this area to suggest
potential solutions that firstly ensure an effective EU ETS, and secondly that minimise any
likelihood of leakage.

In the aftermath of the Copenhagen conference, it is clearer than ever that forging ahead with
climate change policy will be a complex process in which different parts of the world move at
different speeds, in an evolving web of domestic actions. The EU will continue the EU ETS after
2012 as a core part of its unilateral commitment to achieve 20% reductions by 2020, and will be
considering strengthening this as negatiations continue through 2010.

Consequently, the issue of what to do about sectors that are considered to be exposed to potential
competitive disadvantage and carbon leakage remains as potent as ever. In December 2009 the
EU adopted a lengthy list of sectors deemed to be potentially ‘at risk of carbon leakage’, and 2010
is the year in which it must decide what to do about them. Similar debates will also be played out
in the US and other countries as they move to adopt domestic cap-and-trade legislation,

This study builds on our earlier work on competitiveness impacts and carbon leakage (see inside
back cover for full list of these previous publications). It contains more detailed analysis reinforcing
the conclusion that the problem is limited in scope and scale, but it nevertheless could undermine
the effectiveness of the EU ETS in key and high-emitting sectors.

We are grateful to Climate Strategies who provided much of the underlying research that we used
to develop this report,

Michael Grubb
Adviser and former Chief Economist, the Carbon Trust

Thomas Counsell
Strategy Manager, the Carbon Trust

March 2010

With special thanks to Susanne Drége, leader of the Climate Strategies project on ‘Tackling Carbon Leakage
in a World of Unequal Carbon Prices’, and to Tom Brewer and Dora Fazekas for additional assistance.
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Key findings

The ultimate “first best’ approach to tackling CO,
emissions from manufacturing would include all
countries introducing equivalent carbon costs into
production of all traded goods. However, the climate
nagotiations in Copenhagen underlined the difficulty
of getting 180 countries to agree 1o eqgual and
simultaneous action; it is increasingly clear that
national and regional climate policies cannot wait for
global action if we hope to solve the climats problam.
Yet differential action generates concerns that carbon-
intensive producers might move outside of regions
imposing a carbon cost, causing carbon emissions and
aconomic activity to ‘leak’ outside of these regions.

Such carbon leakage is a real concern for some
strategically important sectors in the UK and broader
EU, buttackling the issue while preserving the strength
and effectiveness of policies like the European Union
Emissions Trading System (EU ETS) is difficult. The
European Commission has classified 164 sectors -
representing over three-quarters ofmanufacturing
emissions under the EU ETS - as ‘atrisk of carbon
leakage’. If all of these sectors were granted free
allowances to compensate them for this risk, the
economic incentives to invest in low carbon
manufacturing would be greatly weakened.

To uphold the strangth of the carbon price signal in the
EU ETS, its design should reflect that the scale of any
leakage will actually be small, but concentrated in a few
sectors, Forinstance: implementing the current EU ETS
Phase lll targets to 2020 without any free allocation of
allowances or protection would drive less than 2% of
emissions abroad, but this average disguises that, for
instance, 5-10% of cement or steel emissions |and
production) might lzak, and leakage from coastal

areas may be greater than those that are landlocked.

Most sectors should be expected to adapt to full carbon
costs over time without protection, to incentivise more
efficient practices, technologies and companies that
can then diffuse internationally as global action
develops. The EU's list of 164 sectors includes many
sectors that our previous work has shown are unlikely
1o suffer significant leakage. This amplifies the need o
pay careful attention to the proposed countermeasures
that are due to be decided during 2010,

Measures to tackle leakage should be limited to specific
exposed sectors because both the main approaches to
tackling carbon leakage carry serious drawbacks:

« ‘Levelling down' the carbon cost a sector faces, for
instance through free allocation, is a potential option,
However, this approach may not prevent carbon

leakage and could retard low carbon investment

and innovative solutions for the exposed sectors,
increasing the cost of meeting carbon targets for the
rest of the economy. Given the current EU emissions
target, granting free allowances to cement, steel and
aluminium could increase the carbon price faced by
the rest of industry by 10-30%; whilst cement sector
profits could rise by £0.7bn = £3.4bn annually during
Phase lll, depending on how the sector responds,
without necessarily preventing leakage.

Adjusting for cost differentials at the border of the
carbon pricing zone is more effective and efficient
than free allocation and for some sectors can be made
automatically World Trade Organisation compliant.
But it is potentially complex, and unilataral measures
risk hostile reactions on the part of trade partners and
increase the prospect of a WTO challenge — though
free allocation could alse be subject to WTO
challenges as an implicit subsidy.

The broad debate on border adjustments encompasses
a wide range of proposals, some of which have potential
to be discriminating, punitive, or protectionist. The EU
should clearly distinguish these from the specific
objective of border levelling, which aims to include
imparters so as to avoid discriminating between
domaostic and foraign production of particular, exposed
carbon-intensive products consumed in the EU.
Extending the scope from production to consumption
of key products in this way is intrinsically non-
discriminatory. The key is to develop response measures
in discussion with trade partners that are demonstrably
focused upon tackling carbon leakage and designed to
minimise trade distortions arising from carbon controls.

All options within the two main approaches introduce
some complexities, economic distortions and trade-offs.
Where action is required, the ‘least worst’ solution
should be adopted and this requires measures tailored
to the needs of a specific sector and not generalised
across industry. This implies a screening approach
asillustrated in Chart ES-1 opposite.

This report includes in-depth analysis of the three
sectars that our previous studies identified as most
likely to be most exposed, namely steel, cement and
aluminium. Together - including their electricity
consumption - these three sectors account for
approximately a third of emissions capped under the
EU ETS. We identify clear and powerful reasons why
different approaches are required for each of these
sectors, as illustrated by the specific recommendations
detailed on Chart ES-1.
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Chart ES-1 Choosing an approach to tackling leakage based on the characteristics of the sector concerned
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Executive summary

Different carbon prices between regions are likely to persist for many years.
Even with full auctioning of allowances out to 2020, the scale of leakage will
not be sufficient to undermine the overall benefits of the EU ETS but it will
pose arisk in a few key sectors. In these sectors, measures to tackle leakage
may improve environmental effectiveness and political acceptability. However,
all solutions have drawbacks and the least bad solution will need to be tailored
to each sector’s situation and be modified over time.

Differences in carbon regulation and prices between
regions drive concerns about the possible impacts on
competitiveness, and associated international ‘leakage’

of greenhouse gas emissions from those with controls to
those without. Such fears have already affected the design
of the EU ETS for its third phase (2013-20} and have become
central in US proposals to create a national cap-and-trade
systemn. The possibility of unilateral attempts by the EU
and/or US to address these issues through border
adjustments have prompted warnings from other countries
about possible implications for international trade relations,

Beyond a wide range of policy issues for government, there
are many implications for business. Price differences may
have a short-run impact on the operations of existing plants
in some sectors, Without free allocation or countervailing
measures, there could be a significant impact on the
location of new investment. Countervailing measures such
as border adjustments could, however, equally complicate
the landscape for business — particularly if they provoke
retaliatory measures,

Potential scale of the problem

Our previous studies' identified steel, cement
(particularly clinker production) and aluminium as being
the sectors potentially most at risk from carbon leakage.
If EU actions were 1o remain entirely unilateral, but with
nao free allocation or other measures to address leakage,
then a modelling approximate estimate® is that by the
middle of Phase Il (2016):

This ‘maximum exposure’ case could resultin 5-10%

of EU steel and clinker being replaced by foreign
production - maybe around 15 million tonnes of CO,
(MtCO,) and 10MtCO, respactivaly, with considerable
uncertainty. Total volume effects for aluminium are
smaller and even more uncertain, being more plant-
and contract-specific.

* The three sectors could, in total, leak up to 30MtCO,
allowing for electricity used by the sectors. Compared
to total EU emissions, this is less than 2%.

As a fraction of projected emission reductions in the
affected sectors, up to 40% of emission reductions

in EU steel production could be attributable to such
leakage, and about 20% in both aluminium and cement;
around 10% of the projected emission savings under the
EU ETS could in fact be due to such ‘offshoring’.

These estimates are EU averages and effects in some
countries and locations could be bigger. They reflect the
carbon price required to achieve the cap, which undear the
reference conditions modelled is only £14.51C0, by 2016;
higher prices without other changes would increase
leakage. However, in practice, decisions already taken in
relation to free allocation could reduce leakage (though
they would also increase the carbon price). Also trading
partners’ (such as the US) actions to incorporate carbon
costs would tend to reduce leakage, depending in part
on the design of their schemes.

'Carbon Trust (2008) “EU ETS impacts on profitability and trade: a sector by sector analysis’
“Manjon, S. and Quirion, P [2009) Addressing leakage in the EU ETS: Results from the CASE |l model, Working paper available from

www.climztestrategies.org



A case study of Polish electricity? suggests that

fears of ‘carbon leakage' in power production itself,
particularly due to electricity imports across the EU's
eastern borders, are largely unfounded due to the
constraints on both transmission capacity and foreign
generation. However, we did not separately study
cross-EU-border electricity trade in south-east Europe.

The relatively small scale of the aggregate problem
implies that carbon leakage is not an obslacle to the
continuation of the EU ETS, nor does it provide a
sufficient case to exempt any sectors, but it does
nonetheless lessen its effectiveness in key sectors and
creates an important political barrier to strengthening
and deepening carbon controls. If the EU ETS targets
were tightened after the current round of post-Kyoto
negotiations, driving up the carbon price, both the
absolute and relative (to abatement| scale of leakage
would increase (without countervailing measures) unless
the deal did succeed in broadening the breadth and
depth of carbon commitments elsewhera.

Indirect international effects, mediated through energy
prices and innovation, could either amplify or offset
the direct effects of carbon leakage arising from
competitiveness impacts (see main text, Chart 2a).
These could become more significant overtime and
raise different policy issues.

Overview of options

The clearest and simplest incentives to decarbonise
will flow from declining free allocations, coupled with
diplomatic efforts to broaden the range of countries
taking effective action. The best long-term solution
"first best’) is levelling up carbon costs, in which

all countries impose carbon costs on production

in the relevant sectors. Most proposals for 'sectoral
agreements’ fall far short of this at present and the
outcome of the Copenhagen conference in December
2009 did not secure such a global level of action.
Global adoption of carbon pricing is unlikely to be
politically or even administratively feasible during the
next decade, and a world which waits for all countries
to act simultaneously will never progress to a solution.

This report consequently focuses upon the measures
that can be developed unilaterally, or bilaterally with
other major commodity exporting countries. The default
option should simply be to accept cost differentials,
which for most sectors are minor?, thereby encouraging
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the sector to adapt and innovate. The net cost difference
can also be ameliorated by using auction revenues to
reduce other costs such as corporation taxes. However,
where carbon leakage is deemed sufficient to justify
other action, there are only two basic options:

1. Levelling down, by taking the carbon cost out of
investment and/or operational decisions within the
controlled regions. This can be achieved through
investment subsidies, or free allocation in various forms.

2. Maintaining the internal price by adjusting for cost
differentials, through treatment that applies to imports
(and potentially exempts exports) as well as domestic
producers. Through the remainder of the report we refer
to this specific form of border adjustment as ‘border
levelling’. Some forms would be automatically WTO
compliant, others might require exemptions to be
negotiated (under the terms of General Agreement
on Tariffs and Trade (GATT) Article 20).

At a technical level, border levelling isin principle both
more effective and more efficient than free allocation,
but it i also more complex and controversial and
consequently carries other risks and challenges. There
are relevant precedents however. No one disputes excise
taxes levied on petroleum imports as well as domestic
production, and VAT has elaborate treatment for cross-
border trade. Some developing countries already impose
taxes on the exports of anergy-intensive goods.

The overall opticns and variants differ partly in the nature
and degree of international coordination required as
illustrated in Chart ES-2. In each case. the impact of
measures on emissions increases as one moves from

left to right on the chart. However, this is set in the
overall context in which policy should strive to move
fram the top left, towards the bottom right—the most
effective actions, adopted across the widest range of
countries possible,

Despite all the complexities, two stark realities cannot

be avoided. One is thal charging carbon has trade
implications. The other is that failing to charge for known
damaging emissions itself undermines the most basic
assumption of market theory, that economic liberalisation
and free trade should improve human welfare.

“Climate Strategies (2008): Droge, S, et al., Tackling Leakage in a World of Unequal Carbon Prices, Cambridge, UK, availablz from: www.climatestrategies.org
“Minor compared with other cost differentials in labour, raw materials, taxes and currency fluctuations.
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Chart ES-2 Carbon leakage: structuring options in the wider context
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Levelling down: options and impacts

For investments where carbon costs are dominated

by direct emissions, free allocation to new entrants

can prevent investment leakage —thatis relocation for
sectars with high carbon costs like steel and cement.
The alternative of investment subsidies (potentially
funded through the auctioning of emission allowances)
requires case-by-case assessment and carries obvious
risks associated with government subsidy; for these
reasons in the EU itis reserved for electricity-intensive
industries and will be subject to strict State Aid scruting.
For electricity-intensive sectors there may also be a big
difference between tackling competitiveness concerns,
and genuine leakage concerns: importing aluminium
from countries where itis produced with low carbon
electricity does notinvolve international relocation

of carbon emissions (though under a given ETS cap,

it does relieve the pressure on other sectors).

The extent to which incentives for cleaner investment
and innovation are undermined by such measures will
depend in part upon whether free allocations are strictly
benchmarked towards ‘best available technology’ levels.
Closure rules (which withdraw allowances if a facility
closes) may risk artificially extending the operation

of uneconomic plant.

Fixed free allocation, whether to new entrants or
incumbents, may not deter operational leakage if plants
can economically reduce output in favour of imports.

IT a plant can generate higher returns by selling their
freely-allocated allowances instead of their core product,
they may choose to decrease production (within limits
to avoid closure rules| and sell their allowances instead,
The likelihood of this will depend on capital intensity,
operating characteristics and market structure of the
sectar, as well as the carbon price. The EC assumed
carbon price of €301C0O, would make it optimal for
cement to pass through some carbon costs, irrespective
of free allocation or import substitution.

A sector can also profitin the same way that the

power sector has profited, by passing through the full
‘opportunity’ carbon costs, which with free allocation

is likely to be a greater portion of carbon costs than they
bear themselves (even if this causes demand to fall).

In either case, the producer profits from free allocation,
and the displacement of production in the capped region
results in leakage. The Climate Strategies analysis®
suggests that both effects could operate in the cement
sectar and, in addition to the leakage illustrated below,
estimates that cement sector profits would increase

by a total of £10bn-20bn over the 8 years of Phase lll.
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If, instead of the assumed free allocation corresponding
to a ‘sector at risk’, the cement sector was given 80% (of
benchmark) free allocation in 2013 and this declined to
30% in 2020 - as is proposed for industrial sectors not
considered at risk of leakage - then these windfall profits
would halve, with little impact on the actusl degree of
operational leakage, but greater impact on closure and
new investment decisions.

Compensation that varigs in proportion to industrial
output (‘output-hased allocation’| is proposed in US
legislation. This can tackle operational leakage - though
incompletely — but further reduces economic efficiency
and thus increases the overall societal cost of reducing
emissions. Measures in the present legislation intended
to prevent pass-through of electricity costs may also
suppress the incentive for consuming industries to
improve their electricity efficiency.

Taking the case of cement, output-based allocation
would not resolve the risk of leakage because clinker, the
key and most carbon-intensive ingredient in cement, may
be imported instead of finished cement. Output-based
allocation to clinker production itself would largely
negate incentives to cut emissions through the more
efficient use of clinker, which the EU ETS experience

has demonstrated to be one of the biggest sources of
industrial emission reductions.

Free allocation thus provides only a partial solution,

and reduces economic efficiency. Protecting carbon-
intensive activities inevitably places more burden on the
rest of the economy and this drives up the carbon price
required to achieve a given target. Modelling suggests
that output-based free allocation to cement, steel

and aluminium could certainly cut leakage, but would
increase the carbon price required to achieve the EU ETS
Phase lll targets by around a third (see Chart ES-3
overleaf). The EU approach of fixed allocation would
have less impact on the carbon price (though it would
also be less effective in tackling leakagel. An opposite
extreme tested in the modelling also gave output-based
free allocation to power generatars, to prevent carbon
costs being passed through to electricity consumers; this
(which is not compatible with the EU ETS and not shown
in the Chart) resulted in a doubling of the carbon price
required to still achieve the target.

In general, such Tevelling down' is a third-best approach
to the problem. One way or ancther, it seeks to take the
carbon cost out of a system that was designed to impose a
carbon cost, and this undermines the economic incentives
that the system was initially intended to create.

£Cook, G.{2009), Climate Change and the Cement Industry: assessing emissions and policy responses 1o carbon prices, working paper available from:

www.climatestrategies.org
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Adjusting for cost differentials: technical
options and impacts

Carbon leakage can be addressed by border levelling
measures that reduce carbon price differentials in goods
traded between countries that do, and do not impose
carbon costs. Import tariffs are one form of border
adjustment but may be particularly prone to challenges
in the World Trade Organisation (WTO) as being
unacceptable violations of non-discrimination principles.
The main options that could be introduced by regions
adopting emission trading schemes are to require that
importers buy and surrender allowances or credits, and/
or to exempt exporters from surrendering allowanceas.
The three broad options are as illustrated in Chart ES-2.

Adjustments that are applied at a flat rate — a standardised
‘benchmark’ of emissions associated with a given tonne
of product — could be automatically compatible with
world trade law {see box at the end of the executive
summary). In principle they could thus be adopted
unilaterally, but international discussion with trade
partrers would reduce the risk of challenge or retaliation.
The simplest forms would be analogous to excise taxes
applied to petroleum and this should eass acceptance.

Negotiation and cooperation could morsover open

up additional, more targeted options. For example,
animport ‘benchmark’ could be set at a default level
of average sector emission intansities, but with a
discount to importers that provide evidence of lower-
than-average emissions. Supplying information on the
carbon emitted during manufacturing would thereby
enable adjustments to reflect actual emissions,
increasing effectiveness and creating interesting
incentives, but this also would increase complexity.

The most effective form of border levelling could be to
negotiate actions by exporting countries to ensure their
exports of carbon-intensive products face equivalent
costs. For example, requiring exporters to purchase
Clean Development Mechanism [CDM) credits would
achieve this, whilst the revenue would go to support
emission reduction projects in developing countries,
which again may increase political acceptance. Such
opticns could build upon existing VAT adjustments,
and taxes imposed by some develcping countries on
the exports of energy-intensive goods. At present
there is no certainty about the longevity of such export
taxes or their consistency with ETS carbon costs, and
addressing this would require extensive negotiation to
embed such measures in a globally agreed framework.

Reimbursing carbon costs for exports from ETS regions
raises different sets of legal issues (see box at the end of
the executive summary). However since the EU has

largely exhausted cheap domestic supplies of energy
and ore, it has little inherent advantage in carbon-
intensive commeodities particularly vis-a-vis developing
countries; its main energy-intensive exports are to the
US (steel and refined products| and other industrialised
countries. Particularly if these can be addressed
bilaterally in the context of US developments (that could
impose a carbon price through the proposed cap-and-
trade legislation), there is little case for the EU to
consider export adjustments.

As with free allocation, the potential effectiveness of
border levelling mechanisms depends upon how fully
they could be aligned with the various sources of cost
{direct and indirect) and channels of leakage (import and
export), ‘Full’ border levelling could greatly reduce leakage
in cement, and reversa it in other sectors, Such 'negative
leakage' is driven by the impact of more comprehensive
inclusion of carbon costs, particularly in steel and
aluminium, which through its impact on consumption
would serve to amplify the emission savings from within
the EU by reducing imports — and hence foreign
production - as well as domestic production.

This reflects the fact that border levelling is one way
of starting to extend responsibility for emissions from
producers to consumers, and to this extent they also
respond to concarns expressed, for example by China,
that the industrialised countries should accept more
responsibility for emissions in developing countries
that are driven by ‘western’ consumption.

Adjusting the system to retain carbon-intensive
activities inevitably drives up the carbon price required
to achieve the (domestic) cap, partly by eliminating
relocation as an option = but border levelling does

so much |ess than free allocation. This is because free
allocation also reduces incentives for the associated
sectors to reduce emissions, shifting the burden of a
given cap on to other sectors. Chart ES-3 compares key
options. Border levelling may increase the carbon price
required to deliver the EU cap by up to 10%, whilst most
options largely eliminate or even reverse carbon leakage.
Free allocation tagged to output of the manufacturing
sectors drives up the carbon price required to meet the
cap by around 30%, with less impact on leakage. The EU
proposals for fixed free allocation would tend to result
in less impact, both in reducing prices and leakage and
in raising prices on the rest of the economy, than the
more comprehensive ‘output-based” approach modelled
in Chart ES-3. However, the differences between
different scopes and ways of implementing both free
allocation and border levelling are also large.
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Tackling carbon leskage
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Source: Monjon, S., Quirion, P (2009}, Addressing leakage in the EU ETS: Results from the CASE Il model, working paper available from:

www.climatestrategies.org

*0B equivalent = Allocation modelled as varying in proportion to the volume of goods producad (i.e. output based).

of pure auctioning with no ameliorating measures {1st column), in

and cement for most of the ramainder. Free allocation is modelled in the way most effective intackling leakage, namely fully output-based. Mote that the

EUETS structure would only allow free allocation te be made conditional on investment and closure decisions, not actual output, which would have a

Note: the chart illustrates the impact of various Border Levelling and Free Allocation options on both carbon leakage (from the sectors modelled} and
smaller impact on price but also do less to tackle leskage than full output-based allocation.

the price of CO; given the EUJ ETS Phase Il target. These compare 1o a 'base case’
which the carbon price required to deliver the cap in mid Phase Il (2016) is 14.484C0,, and lsakage is around 30MICO,, of which steel accounts for half
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Screening the options

The choice between free allocation and border levelling
tends to raise very entrenched opinions, reflecting in part
starting assumptions and perceptions. However, the
analysis hera implies that there is a rational choice to be
made that may depend strongly on the characteristics of
an individual sector/product, and the type of allocation

or adjustment considered.

This is illustrated in Chart ES-1. Free allocation is harder
to sustain for a sector that has low capital intensity ar
other characteristics which mean that free allocation may
be ineffective, unless it is linked to output which is much
more complex and more seriously degrades efficiency.
Border levelling may be impractical for a sector with high
trade value and diverse processes and products, making
implementation extremely complex and highly
controversial, raising the spectre of trade retaliation.

The best way of tackling leakage, in other words, requires
a pragmatic, informed and open analysis of how these
relative pros and cons apply with respect to the principal
sectors of concern, If and as they are plausibly considered
to be ‘at risk of carbon leakage'. This pragmatic
perspective leads to the following specific conclusions
for the main categories, and sectors we have studied.

Highly trade-intensive sectors with relatively low direct
and indirect cost exposures, which may still be classified
as “atrisk of carbon leakage’ under the EC proposals:

* Any residual impacts on such ‘trade but not carbon-
cost-intensive’ sectors can be addressed by reducing
other costs the businesses face (e.g. corporate or
labour taxes), with any Treasury revenue losses heing
offset by auction revenues.

There is no case for invoking border levelling until
costs become far more substantial.

Sectors with high indirect carbon costs (very electricity-
intensive) which also tend to be capital-intensive:

Direct investment support, funded from auction
revenues and subject to case-by-case State Aid
scrutiny, offers the best option for aluminium
smelters, and possibly electric arc steel. Auction
revenues and policies should be targeted to support
low carbon electricity investmeants and research,
development and deployment,

The wide range of CO,e intensities of electricity
production across and within countries means

that costs cannot feasibly be adjusted at the border
without extensive international cooperation to
establish verified ‘carbon added’ content of the
product, which should be a core goal of future
multilateral negotiations.

Sectors with high direct carbon costs lvery carbon-
intensive) that are also capital-intensive may be
addressed transitionally through allocation decisions,
but this carries drawbacks that accumulate over time:

* Free allocation for blast furnace steel production
is a viable mid-term fix to retain capital investment
and jobs, provided allocations are benchmarked.
It risks creating perverse incentives that notonly
reduce the overall efficiency of emissions trading
{thus raising costs to other industries) but can
also ‘over-subsidise’, leading to windfall profits or
retention of old plants that could be more efficiently
replaced by new investment, here or overseas.

The strategic goal should thus be to use the time
bought by free allocation to negotiate and implement
WTO-compatible border levelling appropriate

to the key product classes.
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Sectors with high direct carbon costs that are less
capital-intensive cannot reliably be addressed by free
allocation, but WTO compliant border levelling is
relatively straightforward particularly where products
and processes are relatively homogenous:

Fixed free allocation may not deter operational
leakage, and output-based allocation would need
to focus on the most carbon-intensive part of the
production chain (e.g. clinker production in cement)
which may seriously degrade economic efficiency
and undermine incentives to radical innovation.

Border levelling based on ‘best available technology’
benchmarks for cement are clearly consistent with
existing WTO constraints and offer a far more
appropriate policy response, basically analogous to
excise taxes; policy should focus on negotiations to
gain acceptance of and implement such measures.

Experience of adopting appropriate policies in this way
will also help to lay groundwork for factoring in carbon
costs more widely over time, which should be the
ultimate goal of current efforts to establish emission
trading schemes.
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Supporting information:
Border adjustments and levelling:
legal and political dimensions

Making any adjustment at a border can involve
considerable administrative and technical
complexities. Despite this, various tariffs are
widespread and some measures, such as VAT
adjustments and excise tax structures, are already
accepted norms in international trade. Other forms
of adjustment, howsver, may raise serious concerns
about potential legality, political fallout and risk of
retaliation, and associated regulatory uncertainties,

Tha climate change debate is now raising several
different kinds of proposal. One is to use border
adjustments to create incentives for stronger action
in other countries — or potentially, to ‘punish free
riding’. This would imply that some countries make
adjustments at the border based on their view about
the adequacy of action in athers. Althaugh this has
been endorsed very occasionally in international
agreements (notably, the Montreal Protocol on Ozone
Depleting Substances) this is exceptional, since it

is not compatible with the general principle of non-
discrimination laid down in GATT. Conseguently
such proposals provoke great concerns in the

trade community.

Addressing carbon leakage does not require such
measures, but rather a focus on levelling carbon

costs in particular products. In principle this is
nondiscriminatory, but expands the regulatory focus
from purely production to include consumption of
carbon-intensive goods, Such measures may be
compatible with fundamental GATT principles:
specifically ‘most favoured nation treatment’ (any
measure applicable to one WTO Member should apply
equally to all), and ‘national treatment’ (the adjustment
does not favour domestic over imported like products).
Exemptions to these constraints are also possible.

There are a number of potential variants of border
levelling.

Benchmarked import levelling. Requiring all importers
of the same or like products to acquire emission
allowances or credits on the basis of best available
technology (BAT) performance, in ways not less
favourable than domestic allocation, in principle
automatically meets the core GATT principles.
Economically this is much like excise tax treatment,
e.g. for petroleum. In practice, BAT standards will be
simpler and less controversial to define for relatively
simple, discrete products with relatively homogenous
production processes. The justification will also

be clearer where carbon volumes and costs are
demonstrably significant. Cement fulfils these criteria.

The complexities arise with diverse production
processes and multiple products, Different production
processas or different electricity grid emissions
intensities may generate very different emission levels.
Political challenge is also mare likely for higher trade
values. Steel has moderate diversity in both processes
and products but avery high trade value; aluminium
faces the complexities associated with its high
electricity consumption.

Export levelling. Reimbursing carbon costs for exports
(rebates) can be compatible with the international
agreement on Subsidies and Countervailing Measures
providing carbon controls take the form of a charge
orenergy-related cost (for which ETS would probably
qualifyl, not as a regulatory measure, and the
adjustments are applied equally to all like products.

In practice this may be complex and contentious,
particularly for indirect costs such as those related to
electricity. However, free allocations may be equally
subject to challenge as an implicit subsidy. For reasons
outlined in the text there is little need for the EU to
address the technically difficult and politically loaded
issues around explicit export rebates.

Emissions based levelling. Trying to level carbeon
costs for products in which the carbon intensity of
production may vary widely would require tracking
actual emissions. Treating imports on this basis could
embroil climate policy in long-running debates about
trade measures linked to production processes and
methods, which remain contentious, and would
require cooperation.
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Unilateral actions are likely to be driven by domestic
industrial interests and may be viewed with extreme
suspicion internationally. Where there is legitimate
need and the technical and legal issues are clear, it
should be possible to reach agreement with trade
partners. It may help first to pursue a broader, high-
level political egreement about the appropriate use of
border measures in relation to tackling climate change.

International negotiation also opens up additional
options. As a step beyond accepting the use of a
simple 'benchmarked’ levelling on importsto ETS
regions, higher emission benchmarks could be
accompanied by discounts for importers that provide
an audited trail of emissions, so that more efficient
producers would pay less. Beyond this, producer
regions could impose carbon-related duties on exports
{an extension of export taxes already levied by China
and some other countries). GATT does not prohibit
export taxes, and countries could establish these as
a basis for exemption from import levelling by ETS
regions, and as a contribution to the global effort,

to give them more stability.
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Preface

The idea of using emissions trading to cap and cut greenhouse gas emissions is becoming
widespread. The Obama Administration is rapidly developing a domestic US programme,
hard on the heels of concrete Australian and Canadian plans. There are pilot systems in Japan
and Korea, and some developing countries are beginning to consider the idea.

A natural progression is to consider linking such systems, so that one system’s trading units can
be used, directly or indirectly, in another. Such inter-system trading would enlarge the carbon
market by connecting otherwise isolated domestic systems, include more participants with more
diverse sources and abatement options, and thereby improve market liguidity and efficiency.

Given these apparent benefits, linking is emerging as a major policy goal: the EU aims far
an interlinked OECD market by 2015 leading on to a global carbon market. Indeed, linking
appears to be such a simple and unambiguously sensible idea that one is tempted to ask,
‘what's the problem?’

This study charts both the attractions and the problems. It emerges that there are quite
formidable obstacles. These reflect numerous differences in national and regional
circumstances, and in resulting designs and levels of ambition as detailed in this report.
Government and business need to be prepared for a long transition, which will not provide
‘quick fixes’,

The challenge is not so much to ‘link’ systems, as to ensure that emergent systems are
designed in such a way that linking becomes possible: systems must be ‘designed to dock’.
The study thus emerges with a paradox: linking is likely to be slower than many hope,

and yetitis more urgent to consider it now in the design of emergent systems, lest design
differences start to pose insuperable obstacles further down the track.

The study is built in particular upon our earlier work on design of the EU Emission Trading
System, and on the Global Carbon Mechanisms (see inside back cover for a list of publications).
Like some of these earlier publications, it is based upon research carried out by the
international research organisation Climate Strategies, whose project on linking convened
experts in each of the major countries concerned. However, this report represents the
independent conclusions and observations of the Carbon Trust.

James Wilde
Director of Insights, Carbon Trust

Michael Grubb
Chief Economist, Carbon Trust

Tom Brewer
Research Director, Climate Strategies

August 2009
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Executive summary

Emission trading systems are under development in many parts of the
industrialised world, and under consideration more widely still. If all these
plans proceed as independent systems, investments in different industrialised
countries will face different regulatory structures, coverage and carbon prices,
with ongoing uncertainties about how each system will be developed and

influenced by others.

Linking: a solution with many
benefits...

Linking thesa systems would in theory have many
benefits, potentially including greater stability and
predictability, higher economic efficiency, and reduced
potential for competitiveness distortions; it would also
greatly reduce the complexity for multinational companies
in managing differences between systems. The EU has
expressed a desire to establish, though linking, an
OECD-wide carbon trading market by 2015 and to

extend this to other developing country emitters by 2020,

...but it will be difficult

However, there are many serious obstacles to linking
in practice:

» Linking systems with differing overall levels of
ambition could tend to viclate the politically
negotiated objectives underlying each of the linked
systems. and place key influences on pricing outside
the political control of any specific national authority:
one example, indicating the potential price and
abatement impact of linking the EUETS to an
emergent US system is illustrated in Chart 1. If not
carefully managed, linking systems with significant
price differences could cause major funding flows to
other regions which may be politically unacceptable.
In the case of emerging systems, this risk could be
mitigated by waiting for systems to go through a
learning phase and reach equivalent levels of
ambition and stability to more established systems.

Different enforcement provisions between
systems may ercde confidence in the markets
emerging from linking or otherwise reduce the
stringency of enforcement in one region to levels
it considers unacceptable.

* Differences inthe kinds and scale of offset credits that
are considered acceptable may create large barriers,
if systems that have been designed to focus mainly
on domestic efforts, or to preclude offset investments
that are considered politically or institutionally
problematic (such as the exclusion of nuclear or
forestry credits in the EU ETS), are linked to systems
that are much more ogpen to offsets.

Linking systems with absolute to intensity-based
allocation (allowances allocated in proportion to
industrial production) introduces many technical
complexities and means that different sectors would
face different carbon cost structures even at the same
carbon price.

Linking to systems with cost containment measures
(such as price ceilings) would tend to act on all

the linkad systems, in the case of a price ceiling
with resources flowing to the region with the lowest
price ceiling.

An initial decision to link has profound long-term
implications for governance, since through linking,
each system would also be exposed 1o decisions
taken by its partners about further changes,
development, links or other expansion through
multiple chains of connections. When systems
commit to linking it should be recognised that future
decisions on further development of the system
should be taken jointly or with full discussion.

Systems currently being developed around the world do
differ radically in several of these characteristics, and this
will pose sericus obstacles to linking. The underlying
challenge is not just to link, but rather to facilitate
sufficient common elements that it becomes both
technically possible and politically acceptable to ‘dock’
systems together. At present there is little sign of this and
system designs are proceeding largely independently.



Chart 1 lllustrative impact of linking on price and abatement
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These factors will make it hard to establish extensive
links within the next five to 10 years, Consequently,
businesses may face an extended period with multiple
trading systems of increasing regulatory complexity and
uncertainty:

* The diverse array of separats emissions trading
systems will lead to higher compliance costs for
business compared to full linking among all systems.

Business leaders should be prepared for carbon price
differences between systems and differing cost
containment measures, as well as differences in the
allocation rules, strictness of emissions caps and
core design features of different systems.

Multinational companies will also need to become
more informed about the idiosyncrasies of individual
systems in order to be sble to plen and act
strategically, for instance when considering the
impacts of trading systems on plant location and
operational issues.

Business lobbying in different regionsis one of the
factars driving differances in emerging design features;
multinational companies should review the consistency

of their positions in different parts of the world in order to

assist the process of linking, given that it is ultimately in

businesses’ long-term interest to achieve a single, stable,

lowest-cost carbon price,

Governments for their part need to consider urgently the
implication of currently preferred designs for the ability
to link systems in the future. With the design of the US
Waxman-Markey bill, the Australian system and others
still being developed, and the possibility of aspects of the
EU ETS being reviewed post-Copenhagen, there is a need
for more consultation between regions. Particular areas
of focus could be in the level of ambition of systems,
approach to offsets and cost containment design.

A new international climate change agreement, reached

at Copenhagen or elsewhere in the next few years, could
improve the prospects for linking domestic systems by
embodying or fostering a more comparable degree of
effort and clarifying some comman rules and procedures
(for example, around offsets). But such an agreement |s not
essential to linking domestic schemes, nor can itensure
that a global carbon market does emerge. It could take
many years — potentially decades — for such an agreement
to be translated into a truly global carbon market.
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Preface

To tackle climate change, a key challenge is creating
incentives for companies — and indeed governments —to
invest in activities that reduce greenhouse gas emissions
internationally. This report provides an overview of the
various different ‘Global Carbon Mechanisms’ that exist
today, and surveys the evidence on how they have
developed to date.

Over the next year or so, the shape of the next global
deal on climate change will be negotiated. The
successor to the current Kyoto Protocol commitments
offers an opportunity to improve the Mechanisms that
are used to motivate countries around the world and
their companies to change what they do. The final
sections of this report highlight the strengths and
weaknesses of the axisting Mechanisms, where changes
are appropriate and where carbon markets are unlikely
to work and therefore other policies are required.

This report focuses on global mechanisms; however,
local carbon markets such as the European Union
Emissions Trading Scheme (EU ETS) are increasing in
number and importance —the Carbon Trust has analysed
the EU ETS in a series of reports culminating in an
analysis of the future of the scheme. More directed and
interventional policies are also required, particularly to
stimulate innovation, as identified for instance in a major
Carbon Trust report on the offshore wind sector. We
have also examined how the global transition to a low
carbon economy could be accelerated by a network of
‘innovation’ centres, designed to stimulate low carbon
technology innovation and diffusion, with an emphasis
upon their possible contribution in developing countries.

Global Carbon Mechanisms | 01

Finally, the power of consumer and employee choice
to influence corporate behaviour needs to be nurtured
and supported, topics that the Carbon Trust has recently
addressed through: standards for measuring and
reporting carbon emitted by products, services and
organisations; and work with companies to measure
and communicate these carbon footprints in practice.

Through such different and complementary approaches,
tackling climate change will result in opportunities for
well-prepared companies ta make significant profits
and the unprepared to make significant losses —as
described in our ‘Climate Change: a business revolution’
report last year.

The report in your hands represents our latest
contribution to the international debate as we enter a
crucial year for international policy —and its consequent
implications for business.

Tom Delay
Chief Executive

Michael Grubb
Chief Economist

Catherine Willan
Strategy Manager

Thomas Counsell
Strategy Asscciate

March 2008.
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Key findings

The Global Carbon Mechanisms are and will continue to be a central pillar in
the global response to climate change to 2020, but are not on their own sufficient.

The global carbon offset and trading Mechanisms
established under the Kyoto Protocol have grown

rapidly to support compliance with national commitments

and to channel billions of euros towards lower carbon
investments in developing countries.

Their success has overcome initial scepticism and
persuaded maost countries to support market-hased
flexible mechanisms: the existing Mechanisms can,
should and will continue post 2012 as a key part of
tackling climate change globally.

To cope with the rapidly growing volumes in the
Clean Development Mechanism (CDM), to learn from
experience gained, and to increase public confidence,
reforms are required in implementation structures and
operating rules, supported by a more sophisticated
debate about ensuring environmental integrity:

Too many roles are concentrated in the Executive
Board: strategy and governance should be separated
from executive project decisions, with a separate
appeals procedure.

This would free the Board to focus on increasing
stability, transparency and administrative efficiency
of the rules for assessing the additionality of project
emission savings, and adapting rules to facilitate

a broader interpretation of environmental integrity
and wider scope of individual project types and
programmes.

Despite shortfalls in project performance, the strong
response to the mechanisms overall, combinad with the
progress in cutting emissions (particularly in some of
the big EU emitting countries) and the impact of high
energy prices in 2008, means that supply will exceed
demand to 2012:

Several factors including the ability to bank European
Emissions Trading Scheme (EU ETS) and Kyoto
allowances forward will soften the impact of this
surplus, but the market may heavily discount for
political risk and a major ‘shakeout’ will occur as
prices fall below €10/4CO2.

Industrialised countries could choose to support
prices by making early commitments on post-2012
cutbacks; by purchasing and retiring credits; by
announcing decisions to bank allowances forward;
and/or by setting a reserve price on EU ETS auctions
(predominantly in the UK and Germany).

Sustaining project inflow at present ratas could make a
large contribution by 2020 to the abatement required in
the sectors currently engaged. This reinforces the need
for a strong global agreement and for far more attention
to the future halance of supply and demand:

Cutbacks over 2013-2020 will have to absorb
15-20,000 MtCD; of credits and allowances — equivalent
to over one third of one year's global emissions, This
is divided roughly three ways between the existing
surplus from transition economies, ongoing credits
from projects already active by 2012, and projects
that would be implemented post-2012 if they continue
at the present rate — plus any EU ETS allowances
banked forward.

The lack of any internationally accepted process

to analyse the interaction of supply from the
Mechanisms with the demand implied by future
emission targets is the greatest single weakness in
the current negotiating process.

Tackling elimate change to 2020 will require new
mechanisms for engaging developing countries that
should learn from the experience with the wider diversity
of mechanisms available to industrialised countries:

The CDM is an effective vehicle for decarbonising
investments in no more than three of the seven main
sectors that need to be addressed.

At least four international mechanisms operate across
the industrialised countries and each has found a niche;
Green Investment Schemes are particularly interesting
for their potential to finance programmes upfront that
harness multiple and longer term benefits, notably in
building and land use sectors, though much remains to
be proven given their slow start.



The Mechanisms can only deliver part of the overall
eftort required:

* Harnessing the economy-wide potential for low-cost
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» The Mechanisms will not drive innovation at the pace
or scale required to prepare the world for longer term,
deeper emission reductions,

mitigation requires extensive policy reforms, for Thus the Global Carbon Mechanisms are and will
example around building and vehicle efficiency continue to be a central pillar in the global response 1o
standards, land use policies, and regulatory structures 2020, but are not on their own sufficient.

to overcome diverse barriers.

Key recommendations

1 The Global Carbon Mechanisms should continue post-2012, but reforms are required particularly 1o
professionalise the operation of the Clean Development Mechanism and to provide greater public confidence
about its environmental integrity.

2 Because the additional emission savings delivered by individual projects cannot generally be measured
directly - it is a judgement not a science — environmental integrity can and should be defined at a higher level.
The unifying theme should be to work from project-by-project emissions additionality towards the wider goal
of channelling additional investment into low carbon economic development, with debate also extended to
consider whether and how ‘additionality’ should be appropriately applied to Green Investment Schemes.

2 With a looming surplus of supply over demand, governments cannot rely on markets to maintain carbon prices
based on uncertain expectations about the scope or strength of post-2012 cutbacks:

— Industry should prepare for a year (at least) of mostly low but very volatile prices driven by fluctuating
expectations about the prospects for a meaningful post-2012 deal.

- If governments wish to support prices the options to consider are: coordinate retirement of credits/
allowances; commit to ‘bank’ part of current Kyoto targets; specify post-2012 cutbacks prior to a global deal;
and/or set a reserve price in the major countries auctioning EU ETS allowances (predominantly Germany
and the UK).

4 The Kyoto post-2012 negotiations process should develop a capacity to analyse the consequences of its
decisions on post-2012 mechanisms and targets for the balance of supply and demand in an integrated manner.

5 The range of mechanisms available to developing countries should be expanded beyond the current CDM and
World Bank/Global Environment Facility (GEF) financing mechanisms, and learn from the wider diversity of
mechanisme available to industrialised countries (mainly as a result of accepting emission caps|.

6 The following should be examined as options to evolve the geographic, sectoral and temporal effectiveness
aof the Mechanisms and thereby support low carbon economic development:

- Incremental reform of COM project additionality methadologies and eligibility rules to streamline

{e.g. programmatic CDM) and to review current exclusions.

— Radical reform of project crediting rules towards 'top-down’ assessments based on benchmarked
performance and/or levels of market penetration.

— Evolution to sector and possibly policy-based crediting and trading mechanisms for more advanced
developing countries.

- Establishing norms for Green Investment Schemes, mostly likely through a forum of participating countries
which could also ensure collective international learning.

Credit discounting could be applied to any or all such developments, to help maintain aggregate additionality

and/or contribute to the global supply-demand balance.

7 Beyond the Global Carbon Mechanisms, the international negotiations alsc need to consider incentives for
policy reforms and low carbon infrastructure, and more direct means to enhance technology innovation and
commercialisation.
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Executive summary

To stabilise the atmosphere, emissions must be reduced globally. In an unequal
world, moving towards this requires richer countries (and companies) to fund
emission reductions elsewhere. Mechanisms that create incentives for countries
and companies to support emission reductions wherever they are cheapest
also enable targets to be met as efficiently as possible.

The Kyoto Protocol established several global incentive
mechanisms that rely on the international transfer of
emission ‘offset cradits’ or allowances:

* Projects in developing countries can generate 'certified
emissicn reductions’ for transfer through the Clean
Development Mechanism (CDM},

Projects in industrialised countries can generate
‘emission reduction units’ for transfer through Jeint
Implementation {JI}. This takes two forms (‘Track 1
or ‘Track 2') depending on the host countries’ depth
of institutional compliance with the full set of Kyoto
inventory and reporting provisions,

Industrialised countries can also directly trade emission
allowances, which has also generated two variants

- direct industry trading such as the EU ETS, and
intergovernmental Green Investment Schemes (GIS),
Chart 1 The different Mechanisms

No National cap

MNational cap

Fulblic

These complement funds operated by the World

Bank, notably the Global Environment Facility (GEF)
established in the early 1990s. Together these form

a range of mechanisms that each have different focal
areas regarding the intersection between: countries
with and without emission caps; private and public
sectors; and project versus programmatic-type activities
[Chart 1). The desire for simplicity would suggest fewer
mechanisms; practical experience suggests that even
the present mix is insufficient for the real depth and
complexities of the global ehallenge.

Public

Private

Industrial projects

.National cap

Note: Joint Implementation (JI} has two variants: ‘Track 2' refers to projects that are subject to direct international oversight |like the CDM); "Track 1'

involvas bilateral procedures,



The response to date

The respanse to these Mechanisms has confounded
expectations in both scale and nature:

* The most heavily regulated Mechanism — the CDM
— has seen explosive growth, with around 3,000 MtCO.e
of emission savings ocutto 2012 projected in the
‘nameplate’ estimates of design documents, assuming
prompt implementation. A little over half of this
is likely to be delivered by 2012 in practice, due to
under-performance in approved projects, the potential
for rejection or revision in those awaiting approval,
and delays in project registration and start-up.

Growth in Joint Implementation has focused mainly
upon the component subject to direct multilateral
supervision ["Track 2']. A phase of early growth in
Central and Eastern Europe was eclipsed by the
processes of EU Accession and EU ETS in the New
Member States; about 300 MtCO;e (to 2012) is now
proposed in ‘nameplate’ estimates from projects
maostly in Russia and Ukraine. Procedures for the
simplified ‘Track 1’ process, which formally relies on
internal supervision within countries that have met the
Protocal’s full set of national inventory and reporting
procedures, have been established more recently and
in practice generally still involve third-party verification.
Their greater flexibility in terms of scope and process
has attracted about twenty ‘Track 1" projects across
Germany, Hungary and New Zealand; the volume
remains small, but growing.

* The first direct intergovernmental emission trades
under the Kyoto Protocel were only finalised in
Autumn 2008, consisting of pilot sales of allowances
to finance Green Investment Schemes that have

been legislated in Hungary and Latvia to guarantee
appropriate use of the revenues.

These experiences underline that for international
exchanges of a publicly-created good —‘credited’
emission reductions - political and environmental
legitimacy of the product is crucial. No country has acted
purely to ‘minimise costs’ through use of the international
Mechanisms: governments have avoided least-cost
purchases of surplus allowances, and mostly {except
New Zealand) blocked private sector access to foreign
surplus in domestic trading schemes. Regulated markets
can grow only when relevant authorities on hoth sides
of any transaction are convinced that it does indeed
provide ‘a good.’
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A voluntary market for offset credits has also grown
rapidly and traded 65 MtCO;e in 2007, but is undermined
both by the lack of a regulatory driver and greater
exposure to public doubts about the legitimacy of the
product. To address these concerns and criticisms (and
in some cases to help shape expected future regulation),
the markets are seeking to establish credible voluntary
standards, but voluntary buyers are also increasingly
looking to the CDM for supplies of greater legitimacy
and official oversight. However, the voluntary market
remains the only route for activities — like most land-use
projects — that remain either exempt or impractical
under the regulated mechanisms, and this provides
valuable experience.

There is no evidence that the existence of these
Mechanisms has weakened the efforts of industrialised
countries to control emissions, Domestic action, as
constrained by domestic politics, has led; and some of
the strongest efforts are emerging in countries that face
the biggest gap and have made the biggest financial
provisions for international purchases, like Spain. The
Canadian government, the only other large Kyoto Farty
with a shortfall comparable to that of Spain, is eschewing
both use of the Mechanisms and stronger domestic
action, the consequences of which remain to be
determined. In all other Kyoto Parties, the Mechanisms
are facilitating compliance with commitments in
appropriate ways, and channelling several €bn/yr
toward emission reductions in developing countries
inthe process.



06 | Executive Summary

Strengths and weaknesses of
the Mechanisms

The Mechanisms were introduced into the Kyoto
Protocol by the US government in the face of
considerable scepticism and fierce opposition from
many developing countries. In the decade since, they
have proved a remarkable political success.

The Mechanisms have attracted growing support
globally. One of the few decisions so far taken in
post-2012 negotiations is that the Mechanisms will
continue, In such a divided world with almost two
hundred sovereign governments, this is no small
achievement.

Inevitably, growth and attention has led to many
criticisms. Potentially the most fundamental was the
risk that crediting emission savings from individual
projects relative to a 'baseline’ would create perverse
policy incentives to worsen the baseline, or at least,
reduce incentives to improve policy. This has been
addressed through provisions that allow policy
baselines to be ‘backdated.’

A second criticism — particularly levelled at the early
industrial projects - was that paying a uniform carbon
price resulted in large profits for cheap projects. Thisis
inevitable when any new, single-product market (like the
COM) succeeds in uncovering low cost options. Critics
recommended instead a centralised funding approach,
but this already exists in the form of the UN Global
Environment Facility. The GEF's impact is constrained
by its centralised public funding and the difficulty of
applying this to private investments; these constraints,
coupled with continuing political disputes and its failure
to support some of the least-cost options subsequently
identified under the CDM, suggest that a centralised
fund approach is not credible as the primary means for
driving the scale and nature of global decarbonisation
efforts required.

Indeed, the most striking feature of criticisms of the
Mechanisms has been the lack of credible alternative
approaches proposed. The main debates now are not
about replacing the Mechanisms, butimproving them.
Specifically, debates over the CDM have identified
issues in rules, implementation, structures and scope.

Rules and implementation

A founding principle in the CDM is the need for
environmental legitimacy. This has been widely equated
with proving that each project generates additional
emission savings as credited. However this is theoretically
problematic, and experience confirms that assessing
such ‘additionality’ unaveidably involves judgement
that can be challenged. Moreover experience suggests
that the task of ‘proving additionality’ is getting more
difficult over time, not less.

In addition, the CDM has become a victim in part of its
own success, with long procedural delays and growing
criticism about the consistency of decision-making when
the Executive Board has sought to learn from experience
and thus deviate from precedents.

An honest political debate is required based on
recognition that project-by-project additionality is an
imperfact art with an unavoidable trade-off between
administrative costs and the level of assurance. Several
other options have been proposed, including credit
discounting to account for the uncertainties in
additionality associated with different types of projects
and rules, Increasing economic returns to low carbon
investment, particularly in emergent industries,

itself has value and such wider benefits indicate that
‘environmental legitimacy’ could be recognised as a
broader concept than just project-by-project additionality.

With an expanding scale of operation, the COM
cannot efficiently deliver its mission without greater
professionalisation of staffing (rather than relying on
government secondees) and its structures.



Structures and scope

The CDM's structures need reform to improve operations,
clarify accountability and facilitate strategic development.
The key need is to separate more clearly the governance
and strategic tasks of the Executive Board from the
implementation task of accredited agencies; a separate
appeals procedure could further increase the legitimacy
of decisions,

Such reforms, however, will not in thermselves address
other concerns that have focused on the realised scope
of CDM activities:

The main investments have focused upon certain
regions and kinds of projects: the COM has brought
least benefit to the poorest regions (like Africa).

The extent to which projects have brought ‘sustainable
development’ benefits is varied and contested.

In addition to officially excluded project categories
(like nuclear), others like forestry and infrastructure
projects are in practice also almost absent, and efforts
to launch '‘programmatic’ activities in the CDM have
yielded little to date.

These concerns all reflect fundamental features of a
market mechanism that specifically credits greenhouse
gas emission reductions: the market will seek out the
most cost-effective options with the highest returns
within the given set of rules. The biggest and most
cost-effective opportunities will be in the biggest emitters
with stable, attractive operating environments for
investment; governments may seek to vet projects for
their contribution to national development, but this will
never be a driving force. The focus of investment will
be upon projects that deliver maximum returns on

the timescales for which credits can be generated, for
minimum risk,

Some objectives cannot credibly be delivered by the
CDM: rather than seeking to distort its fundamental
principles, developing countries need rather to consider
additional mechanisms.
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The industrialised country Mechanisms

The experience in Central and Eastern Europe

sheds important light on these issues, Initial Joint
Implementation activities focused upon the most
developed countries in this region and this provided
a spur for other countries to improve procedures.
However, the collapse of JI in the EU's New Member
States illustrates the complexities of introducing
mandatory standards and emissions trading on top of
pre-existing crediting mechanisms; revisions in COM
rules should carefully consider the lessons.

Subsequent Joint Implementation projects, which could
not start until 2008 and whose credits formally expire
after 2012, have focused upon projects under direct
international supervision (‘Track 2') that generate very
high returns, like plugging methane leaks from pipelines
and mines, and on industrial gas and energy efficiency
projects. The emerging interest in ‘Track 1’ projects
suggests that full-scale national inventory and reporting
procedures can build trust that facilitates greater
flexibility around projects and procedures.

Early decisions are needed regarding future crediting
to facilitate longer term investments under Joint
Implementation, J1 'Track 1" should continue after 2012
and maintaining ‘Track 2’ could provide a valuable bridge
for projects (including COM projects) in countries that
movwve to take on emission caps post-2012.

Green Investment Schemes are now also emerging as a
means through which governments can attract finance
to projects and programmes that generate multiple social
and developmental benefits. Additionally, benefits may
have much longer time horizons reflected through the
ability to sell the present emission allowances that would
otherwise be banked forward. Securing such benefits
requires governments themselves to trade on the basis
of criteria other than simple short-term minimisation

of abhatement costs. It remains too early to evaluate

the practical experience - and there is a danger that the
experience will be missed due to a collapse in demand.
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Supply, demand and market outlook

The prices of over €£20/tCDze prevalent during 2008
are unsustainable. This mirrors the situation in Phase 1
of the EU ETS, but the outcome will be different.

During 2008, estimates of COM supply declined as
analysts looked more critically at project performance
and delays in the system, and as the COM Executive
Board toughened its stance on approvals: likely delivery
from the project mechanisms (CDM and JI) out to

2012 is about 1,800 MtCO;e * 15%. Prices initially rose
accordingly given expectations of reduced supply.
However earlier projections that demand out to 2012
would exceed this are not credible (at least without
Canada): after accounting for the impact of recent
trends in emissions and fuel prices, demand from the
remaining Kyoto Parties is unlikely to exceed about
1,600 MtCO;e (Chart 2), and could be much lower
particularly if recession is prolonged. The prices of over
£20/1C0O;e prevalent during 2008 are thus unsustainable,
particularly after allowing for carbon sinks and GIS.

Chart 2 Supply and demand 2008-12

As with Phase 1 of the EU ETS, this reflects a combination
of response exceading expectations matched against
insufficient overall cutbacks. The spectacular growth

of the CDM has been joined by credible JI projects and
GIS programmes. The Kyoto emission targets have
proved less onerous than projected at least in somea

of the biggest European emitlers; German success in
renewables has greatly curtailed its emissions and UK
progress on energy efficiency has contributed to an
overall surplus; Spain is also now making rapid progress.
The situation also of course reflects the impact of high
fuel prices, and the absence of US and (at present)
Canadian demand, Nevertheless, the resulting situation
poses major dilemmas.

The price will not collapse to zero {(asin the EU ETS
Phase 1). Many factors will support prices despite the
looming surplus, the single most important being that
surplus EU ETS and governmental allowances can be
banked forward post-2012. The ultimate value of this
will depend entirely upon the strength of post-2012
commitments, and the extent to which these drive

a demand that can absorb the likely supply.

8,000

& Lighter shading implies The potential total| ——————— i
.E lower confidence in supply/demand surplus of Kyoto national ;
% 6,000 - during the period 2008-2012 allowances (AAUs) exceeds \ \
£ ' 7,400 MtCOze. There is no 1
o dermand for this and under
o the terms of the Protocol
g 4,000 - this may be banked
] forward post-2012 -
k]
g 2,000 (AEEESE —i

Potential EU ETS demand National COom/dl Forestry Green Potential

total 200812 if purchased emissions {RMUs) Investment total supply
demand to bank post-2012 shortfall Schemes
2008-2012
Demand Supply

Note: The data on demand do not include Canada, which is a Party to the Kyoto Protocal but not currently participating in the Mechanisms [see pp.46-47).
Canadian participation would add c. 500-600 MtCOzelyr of demand and so do much to restore a balance between demand and the supply of project-based

emission reductions.



During 2013-20, projects already established or expected
from current inflow are likely to generate more than
5,000 MtCO;e credited savings, Continued expansion
at present rates would add as much again. Assuming
the banking provisions of the Kyoto Protocol, the likely
surplus of Kyoto allowances from the EU's New Member
States, other east European countries, and Russia may
add another 7,500 MtCOze, to which would be added any
surplus EU ETS allowances banked forward by industry,
Over these eight years, the total supply is thus likely

to be 15,000-20,000 MtCO;e, divided roughly equally
between credits from the CDM and the combination

of credits and banked allowances from industrialised
countries. This is more than 20% of total projected
emissions from the EU and Japan over the period, which
clearly could not on their own absorb such volumes.
The Kyoto structure needs major cutbacks after 2012
across all the industrializsed countries to ensure a carbon
price sufficient to tackle climate change meaningfully.

During 2009, private markets are likely to apply a strong
discount to the prospects for the deep and wide-ranging
cutbacks that would be required to drive up carbon
prices substantially post-2012. Also government demand
is likely to broaden to include more significant purchases
at lower cost from Green Investment Schemes, increasing
downward price pressures,

If governments wish 1o shore up prices, different options
would have different consequences. The present EU
policy to protect its post-2012 package from excessive
imports can help to sustain EU ETS prices and domestic
action, but will further weaken demand and price in the
global mechanisms. However, opening up the EU ETS
unilaterally could not remotely absorh the future supply.
Approaches that could support near-term term prices
more broadly include:

Retiring units (or buying units specifically for
retirement) would support prices generally, but looks
implausible particularly given the credit crunch.

Government commitments to bank some of their
Kyoto allowances post-2012 could increase demand in
the present period, but would add further to the level
of post-2012 supply.

A reserve price set on forthcoming EU ETS auctions
{dominated by the UK and Germany} could sustain both
EU ETS and to some degree international credit prices.

Commitments to steeper cutbacks post-2012, in
advance of a global agreement, would send the
strongest and most consistent signals but still only
provide a partial solution.

Global Carbon Mechanisms | 09

In the ahsence of such measures, credit and allowance
prices are likely to fall, and average below €10/tCO;
during 2009, proveking a major shakeout in the global
carbon markets. Prices may also be highly volatile as
perceptions of the prospects for an effective post-2012
agreement fluctuate. The only positive side to this is
that such a shock would focus attention on the need for
post-2012 negotiations to embody an integrated balance
of supply (from the Mechanisms) and demand (implied
by negotiated cutbacks on 2 wider group of countries,
and possibly sectors). The lack of any internationally
acknowledged independent source for such analysis

is the greatest single weakness facing the global
negatiating process.
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The future challenge

The Global Carbon Mechanisms are only effective in
some sectors, and other instruments will be required to
address the parts they cannot reach.

Pathways to stabilising the atmosphere at concentrations
of 450-550ppmCO:e imply cutbacks (relative to
projections) by up to 10 GtCOze/yr by 2020 - at least half
of this from within the OECD. The cutbacks will require,
at a minimum, strang action across the industrialisad
countries; and approaching the tougher targets requires
strong global action, If developing country action is
financed predominantly through crediting mechanisms,
much deeper targets will need to be adopted across
industrialised countries. Lesser cutbacks to 2020 imply
much higher costs and cutbacks later on to achieve a
given stabilisation goal.

Finaneially, pathways to stabilisation at 450-650ppmCO;e
are estimated 1o require additional investments of 40-15%
respectively in the energy sector alone, over and above
the $26 trillion required out to 2030 to finance ‘business
as usual” growth. If spread evenly over the period, this
implies incremental costs globally of around $200bn/yr
for 550ppmCOze or over $500bn/yr for 450ppm.

If project inflow to the Mechanisms continues at the rate
experienced since 2006, by 2020 they would be crediting
about 2 GtCOze savings annually, and financial transfers
from the project Mechanisms could approach levels for
550ppm pathways by about 2020 for the sectors they
address. However, this would be insufficient to prevent
huge lock-in to carbon-intensive investments in the
interim, and will not prepare the world for lower levels
and the more radical global transformations required

in 2020-30.

Experience has demonstrated that the COM is
appropriate to incentivise investment in commercially-
available low carbon technologies, mainly in energy
supply (including power generation) and industry, and
potentially waste sectors. These are sectars in which
major investment decisions are driven by informed
analysis of financial costs and benefits. COM growth at
current rates could reasonably capture most of the lower
cost potential in these sectars by 2020. However, these
technologies and sectors form only a minority of the
total global saving potentials identified to 2030 (Chart 3).

Chart 3 Long-term (2030) abatement potential by sector, with sector characteristics and focus of current COM and JI

7

6 -

Abatement potential to 2030* GtCOze/yr

— COM/JI most effective

<20 <50 <100 <20 <60 <100 <20 <50 <100
Cost (USS) COze
Energy supply Transport Buildings

Commaon project scale

Dominant investment
driver/barriers
interest rates

Relavance of CDM/JI

cost-effective

Years canstruction, lasting
decades; €mor €bn

Cosis, risks and retums at
commercial or World Bank

Highly relavant for mature
technologies close to

Vehicle purchasa: few years:  Retrofit: household scale, faw
€1,000s. Infrastructure: years, €100s, Construction:
decades, €bns years lasting decades

Behavioural cheice:

tual cost savings miner
influence. Infrastructure:
usually stratzgic state-
funded decisions taking
decades

Planning, tenant-landlord
splits, high consumer
discount rates. Dispersed,
small scale companies for
building insulation/services

Almaost irralavant — a handful
of prajects - except through
indirect effect of power
sector decarbonisation

Vary limited

*Building & industry abatement includes their share of emissions reductions from using less electricity,

See also Chart 22 for other estimates and comparisons.

Adapted from: IPCC (2007) Warking Group |l Repert Mitigation of Climate Change.



The CDM is intrinsically far less appropriate for capturing
the potential in building efficiency, transport, agriculture
and forestry and additional support is required to

drive innovation.

Project-based crediting mechanisms cannot overcome
the main barriers that account for the large ‘negative
cost’ potential, predominantly around buildings and
transport energy efficiency.

Perceived risks and high transaction costs in the face
of measurement uncertainties and dispersed sources,
comhbined with a conservative approach to crediting,
deter projects in agriculture and land use.

The limited time periods of crediting and uncertainties
around future prices preclude options that deliver
long-term or more uncertain benefits (like infrastructure
and forestry projects].

.

Innovation support is required to bring new
technologies to market. Renewables and CCS are
examples where support over and above the CDM

is required short term —the CDM should, however,
stimulate investment in these technologies once they
have been adequately developed and could be crucial
in their commercialisation and international diffusion.

B Developing Countries

B OECD Countries

Global Carbon Mechanisms | 11

Experience with the four Mechanisms in industrialised
(Annex |) countries has shown the value of a diversity
of instruments: though they share a common basic
economic incentive, each has found a niche and started
to deliver opportunities that others could not, Annex |
countries do not have too many instruments; rather, there
are not enough that engage developing countries across
the full spectrum of potentials. The Annex | experience
should inform the development of new instruments
post-2012 to assist lower carbon developments in the
developing world.

However, mechanisms that hinge on crediting or carbon
pricing can only address the central part of the global
‘supply curve' potential. Tapping the ‘negative cost’
potential mainly from energy efficiency hinges upan
domestic regulatory policies. Other instruments will be
required to foster large scale innovation and structural
changes. These fall outside the scope of the Global
Carbon Mechanisms and remain the biggest missing
components in the global armoury. ldeas and support
to fill these gaps could be one of the biggest contributions
of the new United States Administration as it starts

to engage with the international system after its

long absence.

. Economies in Transition

W Regional split not available

<20 <560 <100 <20 <50 <100 <20
Cost (USS) COze
Industry Agriculture

Distributed farm-level
actions; plans as short
as annual

Varied but often €m

investments lasting decades decades

Costs, risks and returns at
commercial interest rates,
Subject to focus on core
business

Varias between agrobusiness
and small farmers. Multiple
considerations including
nature of national agricultural
support schames

Foor track record where
attempted

Highly ralevant

Cumulation over vears/

Long-term returns subject
ta multiple land risks in
daveloping countries

Only ore project registarad

o
<50 <100 <20 <50 <100
Forestry Waste

Varied but often €m
investments

Complex chains: emission/
cost savings modest influence

Relavant mainly te landfill
gas capture.
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Preface

The twin challenges of global climate change and energy insecurity can only be solved
with rapid development and diffusion of low carbon technologies, both for energy supply
and energy efficiency. Moreover, this rapid development and diffusion is needed globally.
This need is recognised in statements by governments, business, and in international
agreements and declarations such as those adopted by the G8 and in the Bali Action Plan.
The challenge is how this can be achieved.

There are many dimensions to this challenge. Many proposed solutions address either

the R&D end of the problem, or focus on issues of technology supply, funding, intellectual
praperty and enabling environments, as with the work of the UN Expert Group on Technology
Transfer. But less attention has been given to the overall process of low carbon technology
innovation and diffusion, and how the emerging experience of some national efforts in this
area might be extended internationally. That is the focus of this study.

The Carbon Trust, established in 2001 to help the UK move to a low carbon economy, has
grown to become one of the world's largest such operations, and is unusual in combining
programmes far innovation and for deployment of low carbon technologies. The Carbon Trust
experience has emphasised the value of combining these activities and indeed the difficulty
of drawing a line between them: for example, its technology acceleration programmes foster
innovation ‘in the field’ to reduce the real and perceived risks around new technologies,
building commercial capacity, reducing costs and increasing confidence for both users and
the private sector.

Earlier this year, the Carbon Trust held discussions with the World Bank concerning different
approaches to designing a network of low carbon technology centres, drawing on the Carbon
Trust's technology development expertise, and lessons from the Consultative Group on
International Agricultural Research (CGIAR) network in developing countries. Based upon
the Carbon Trust's experience and drawing on interviews with thirty developing country and
sector experts, we set out to explore whether and how the global transition to a low carbon
economy could be accelerated by a network of centres designed to stimulate low carbon
technology innovation and diffusion, with an emphasis upon their possible contribution in
developing countries. This report summarises our recommendations and expands on these
in a number of areas, including benefits of support for early-stage R&D and integrated
approaches in commercial technology development and diffusion.

Michael Grubb Tom Delay
Chief Economist Chief Executive
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Executive summary

This report sets out the case for establishing a network of Low Carbon
Technology Innovation and Diffusion Centres internationally, and focuses
upon some of the issues and options in the design and activities of the Centres.

There are a wide range of technologies at various
stages of development that could contribute to energy
and environmental goals. However, they are not being
developed at the rate required due to a combination

of technological, skills, financial, commercial and
regulatory barriers. In addition, public and private sector
funded low carbon R&D is low relative to the scale of
the challenge and is concentrated in the GB. Faced
with the scale and urgency of the energy-environment
crises, one of the greatest challenges for the world is
to accelerate the commercialisation and international
transfer of better low carbon technologies. Developing
countries in particular have the potential to leapfrog
existing technologies and move directly onto a low
carbon, sustainable economy pathway.

Current proposals for ‘Climate Investment Funds’
totalling several $/€bn remain modest compared to the
scale of the challenge and ongoing mainstream energy
sector investments. They are set against a backdrop

of recognised inadaquacy in low carbon energy R&D
expenditure and a long-standing intergovernmental
debate about international technology transfer.
However, in neither of these areas have efforts to

date adequately engaged the private sector, which

has the potential to bring far greater resources to

bear upon the challenges, combined with different

and complementary expertise.

Thus a huge gap remains that requires a differant
approach from large-scale public funding of
demonstration projects on particular ‘big-ticket”
technologies in the developing world. The need is

for publicly funded organisations that can work on

the ground in individual countries across a wide range
of technologies appropriate to the neads of those
countries, and engage national as well as multinational
companies 10 overcome the local barriers to the
development and deployment of these technologies.

A network of these Low Carbon Technology Innovation
and Diffusion Centres located in selected developing
countries could enhance local and regional engagemant
with global technological developments, and catalyse

domestic capacity to develop, adapt and diffuse
beneficial innovations. Experience indicates that
effective innovation needs to encompass the ‘'software’
of commercial, institutional and financial structures, as
well as the 'hardware’ of the technology itself, and both
need to learn from experience in the field. The Centres
would nurture these capabilities through targeted
interventions including field trials, business incubation,
capacity building and seed capital (see Table 1 for full
list of patential activities). These Centres would reduce
technology costs through innovation and help to
leverage private resources and thus bridge the clean
energy financing gap that currently exists.

To achieve this, the Centres would need to be

set up as Public-Private Partnerships that could work
collabaratively with local academic organisations,
businesses and governments to ensure the most
cost-effective projects are supported, catalysing the
large commercial investment required to achieve a
transition to a low carbon economy. These national
Centres would be independent, but could be supported
by an umbrella organisation which ensures lessons are
shared between Centres and with other countries with
similar characteristics.

Based on the Carbon Trust's experience over the past
seven years, we estimate that each Centre would require
an investment of $40m to $100m per year. At an overall
level this would require a total investment of $1bn to
$2.5bn over five years to establish five national Centres,
as a first phase of activity. Given the long lead times
involved in energy research, development and
deployment projects, a five year funding budgetis

the minimum necessary to establish the network

and achieve measurable progress. Future funding for
additional Centres and subsequent time periods should
be considered in light of the success of the first phase.

Such public sector support could leverage 5-10 times
as much as private sector investment. It could enable
up to 60 projects per year to be supported in each
Centre, many of which could lead to self-sustaining low
carbon technologies and businesses, given appropriate



palicy environments, with considerable carbon and
economic benefits. Locating the first set of such Centres
in archetypical developing countries, to develop
capacities appropriate to fundamentally different kinds

Accelerating Low Carbon Growth in 2 Developing World | 03

of operating environments, could accelerate the wider

international impact. Establishing such a programme
thus holds the potential toc make a major contribution to
the combined goals of low carbon technoloay, energy
security and development.

Table 1: Types of interventions required to address specific local barriers to technology innovation and diffusion

SORIRRE ST

Applied research and development

Grant funding, open and/or directed
at priaritised 1_51:'_h‘_nul|__:‘_gias :

Technology accelerators

Designing and funding projects to
evaluate technology performance
e.q., field trials

Business incubator services

Strategic and business development
advice to start-ups

Enterprise creation

Creation of new low carbon
businesses by bringing together key
skills and resources '

Early stage funding for low carbon
ventures

Co-investments, loans or risk
guarantees to help viable businesses
attract private sector funding

Deployment of existing energy
efficiency technologies

Advice and resources (e.g. interest-
free loans) to support organisations
to reduce emissions

Skills / capacity building

Designing and running
training programmes

National policy and market insights

Analysis and racommendations to
infarm national policy and businesses

Inadequate support for relevant
applied research for technologies
where private funding is minimal due
to classic innovation barriers’

Uncertainty and scepticism about
in-situ costs and performance, and
lack of end user awareness

Lack of seed funding and business
skills within research | technology
start-ups — the ‘cultural gap’ betweean
research and private sectors

Market structures, inertia and lack

of carbon value impede development
of low carbon start-ups or new
corporate products and services

Lack of financing (typically first or
second round] for early stage, low
carbon | due o classi
innovation barriers combined

with perceived low carbon market [
palicy risks’

Lack of awareness, information

and market structures limit uptake

of cost-competitive energy efficiency
or low carbon technologies

Lack of capacity to install, maintain,
finance and further develop emerging
low earbon technolagies

Lack of independent, objective

analysis thet can draw directly on
practical experience to inform the
local government and the market

MNew ideas from local scientific
knowledge base applied and
developed to point of potential
commercial relevance

Reduction in technology risks and/or
costs by independent collection and
dissamination of performance data
and lessons learnt

Investment and partnering
oppertunities created by building a
robust business casa, strangthening
managemant capacity and sngaging
the market

Creation of new high growtn
businesses 10 both mesat and stimulate
market demand

Develapment of loeal commereial
and technical capahilities

Enhanced access to capital for
emerging businesses that
demonstrate commercial potential

Increased private sector investment
in the sector through demonstrating
potential investor returns

Improved use of energy resources
through enabling organisaticns to
implement energy efficient measures
and save costs

Catalyse further investmant from
organisations receiving support

Growth in business caparity and
employee capabilities to enable more
rapid uptake of existing and new low
carbon technologias

Enhancing the policy and market
landscape to support the development
of the low carbon economy

'Governmeants hava leng recognised the case for public support of research and davelopment, because new ideas often create public henafits which
are not possible lor desirable) for private companies to capture exclusively. In addition, analysts have identified numerous other barriers to adequate
levels of innovation, including the long time horizons and the lack of fit between “disruptive’ technologies and existing institutions and infrastructure,
For a recent survey of research on this topic see T. Foxon et al. {eds), ‘Innovation for a low carbon economy’, Edward Elgar, 2008
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This Carbon Trust report is based on research by Climate
Strategies,* an intemational natwork organisation that
develops and delivers rigorous, independent academic
analysis to meet the nesds of international climate change
pelicyrmaking. The Carbon Trust is & founding supporter
of Climate Swrategies. This report presanis Carban Trust
insights based upon our synthesis of their underlying
academic work.

* Clirmate Strategies (2007h: J.C, Hourcads, K. Meuhoff, O Demallly and M, Sate, Differentiation and dynamics of EU ETS industnal
compatitiveness mpacts, www, cimate-strategies.ong.
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Preface

The potential impact of carbon pricing - and in
particular the EU ETS - on industrial competiti
continues to worry business in the UK and the EU.
The interventions by the European Commission to
strengthen Phase Il of the scheme, from 2008-2012,
has underlined the seri of the endeavour
and raised expectations for carbon prices.

Our previous studies have concluded that in these
circumestances, and over the five-year perod of Phaze I,
most participating sectors are likely to profit from

the scheme, or at the very least are unlikely to suffer
any significant negative impacts.

However no sooner has the dust begun to settle on Phase
I gllocations, than attention has turned to Phase 1], running
fram 2013 potentially out 10 2020. The EU's adoption of an
ambitious commitment to a 20% CO, reduction by 2020
even in the shsence of wider international participation —
and a growing belief that Phase [ll will see significant
cutbacks in alowances to manufacturing industry - continue
to stoke concerns about potential competitiveness impacts.
In addition, as governments seek deeper cuts in emissions,
they are paying more attention to specifie, high emitting
activities rathar than to sector averages.

To extend and deepen our earlier work on the topic,
this report looks at cost, trade characteristics and
competitiveness issues ata much more detalled activity
level rignt across UK manufacturing. It also brings new
research 1o bear upon the debate between business and
academics about likely price and trade responses to higher
carbon prices with particular attention to the high-profile
sectors of cement and steel, It reaches the surprising
conclusion that the ‘trade and competitiveness’ impacts
on manufacturing may. ironically, turn out to be more

of an environmental than a financial worry.

Previous publications available from the Carbon Trust
2007 EU ETS Phase Il allocation: implications and lessons.

As with our previous report on the EU ETS, this report

is based on research convened by the European research
network Climate Strategies, of which the Carbon Trust

is & founding supporter. The Climate Strategies programme
included a CEl-hosted review of initial research, a release
of a draft report for open consultation, and stakeholder
consultation mesatings hosted by the UK Emissions Trading
Group (July 2007) and the French IDDRI (September 2007).

This report however presents the Carbon Trust's awn
conclusions based upon our view of the underlying research.

Tom Delay, Chief Executive
Michael Grublb, Chief Economist

2006  Allocation and competitveness in the EU emissions trading system options for Phase || and beyond.
2004  The European emission trading scheme: implications for industrial competitiveness




Key findings

The EU ETS and other carbon control measures out

to 2020 will have negligible impact on the international
competitiveness of more than 90% of UK manufacturing
activities. Overall, the EU ETS can extend with deeper
emission cutbacks in Phase Il (post 2012), without
damaging UK or European competitiveness, but issues
around a few key activities do merit policy attention.

These key activities account for under 1% of tatal UK GDP
yet constitute over 50% of manufacturing CO, emissions.
Moreovar companies that receive substantial free allocation
but pass carbon costs on to their consumers will generally
maintain or ircrease their profits. However the resulting
loss of market share for the most exposed sectors, such as
cement and steel, leaks emissions abroad and this makes
competitiveness an environmental as much as an econormic
issue. Total leakage by 2020 is unlikely 1o exceed 1% of EU
emissions, but it could be much higher fram some sectors.

The chart below shows key data for the 23 activities whose
costs would be most affected by paying for all the CO, they
emit. Our report comrbines this data with analysis of the
effect on prices and international trade in order to identify the
small group of activities for which competitiveness is an issue
for tha environment, as well as for business, and to identify
potential responses, The table on the right summarises
the activities found to be most likely to be exposed to
such compelilive effects, and what action could be taken,

Chart 1
Manufacturing activities most cost-sensitive to CO, pricing

The vartical axis shows tha cost increass brought about by paying

tha full cost of CO, a1 €204 €O, a5 3 parcantage of the activity's currant
valua addad. The harizontal axis indicates the scale of the activity's
contribution 1o the UK’s GDP. The area of each column is proportional to total
CO, emissions, The dark blue bars show the cost of carban that will be paid

EU ETS impacts on prefitability and trade

Out of 159 UK manufacturing activities studied,

only a few are potentially exposed:

Significantly:
Cementitlinter, stesl
from blast oxygen
fumaces; aluminium

Plausibly:

Fertilisers & nitrogen
compaounds; ‘other’
inorganic basic
chamcals; pulp, paper
and paperboard

Possibly, at higher
CO, prices:

Some refinaries;
manutacture of glasa;
housenold paper; tyras;
coppsar: potentially one
or two other basic
chemical processss

Significantly, but very
small activities:
Mctably bme groduction

FU cement and steel produrers could

lose up to 8% market share to overseas
praduction n central price cases with highes:
trade sensitivities. Sufficient fres allocation
to maintain their profits can buy tme to
negotiate & multilateral response

i trade exposura.

Should be n the EU ETS with a compensating
rate of free allocation combined with other
measuras 10 halp themn tackle their exposure
to carbon and electicity costs.

At hugher carbon oricas, some products from
some refinaries and a few othar big activilies
could face trade impacts, Should be in the
EU ETS; modest free allocation in Phase |1,
particularly for new sectars, would protect
profits and give timea o invest in lowar carbon
solutions, but should not extend beyond that.

Loss of market share to overseaz production
would involve tiny absclute carbon leakage,
A pabitical deasion as to whether to igrore,
ofter protection, or exempt,

The light blue bars show the cost due to the csrban emitted through

dirget fossil fuel consumprion and

wirgy f

labelled in bold are n sectors thar already partaipate in Phase || of the EU
ETS. Some combusiion facilitias n other sectors may also be participating,
and more seciors wil be added in Phase |l Defintions of value-added and

threugh higher gleciricity prices {eguivalent to E10/NWhH at €20/t CO.). aumbers for each activity are in the Anngx of this report.

Souree Climate Strategies {2007): Hourcade, Neuhaotf, atal. B Allocanon dependeat idirect) CO, costs/GUA
M Electricity (indirect) CO, costs/GYA

Lime (126%)

Fimshing of textiles
Hollow glass
Fertilizars & nitogan compourds |Rukber tyres & tubes

Aluminum ‘enger shaets, pywood,
lsmiirboad, partice beard

Other nosganiz bas chemicat Fore boad

Puls, paper & paperbeard
Wale

Corke aven procucts|
Indatnal gases

Nerwavan Castirg ol irar

Hougshol ard sanitary guads
& foilat refuisijes

6%
Vakie-added az % of UK GDP

Lk
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Executive summary

Context

As the dust setiles on the design of the second phase of the
EU ETS (2008—2012), attention is tuming 1o the implications
of its likely development after 2012, The EU Council’s
adoption of a 20% CO, reduction target implies stronger
cutbacks across a wider range of European business.
This raises concerns about the possible impacts on the
competitiveness of UK and European industry from more
sustained and/or higher carhon prices, from likely cutbacks
in the levels of free allocations, and from the expansion
of and/or additions to instruments that impose a cost

of carbon, like the UK's Carbon Beduction Commitment,
Previous ressarch has underlined the need to quantify
potential impacts before jumping to conclusions, and to
consider impacts on both costs and preduct prices, in the
face ol international rade. This study spans most of UK
manufacturing industry and further deepens our previous
work by ensuring coverage of all relevant CO, emissions
lincluding process and on-site emissions), a wider range
of carbon prices, and by conducting detailed exploration
of cement and steel sector impacts and responses.

Identifying carbon-i ive 5

The 2-digit Standard Industnal Classification (SIC) divides
manufacturing into 15 sectors, Our screaning analyses of
potential carbon cost impacts covers 158 manufacturing
activities in 11 of these 15 sectors, which comprise over
80% of manufacturing emissions and about two-thirds of
manufacturing value-added. No activities in the remaining
four sectors are likely 1o be exposed. For the twenty most
carbon-intensive activities each €10/1C0O, they pay would
increase their input costs by more than 2% of their gross
value-added (GVA), Carbon prices out to 2020 are likely to
be in the range €20-€401CO,, corresponding te a cost
increase exceeding 4—8% of GVA if they paid for all their
emissions, Sectors that receive free emission allowances
ar do nat participate in the EU ETS would still be affected
hecause the EU ETS will increase electricity prices. Under
likehy UK elactricity sector conditions, halt of the 'top twenty'
~ plus threa gther activities — face such indirect electricity
cost increases exceeding 1% of GVA for each €104C0,
increase in the carbon price.

These 23 most carbon exposed activities, 8s mapped out
in Chart 1, account for more than half of manufacturing
sector CO, emissions, and one-seventh of the UK's total
CQ,. Economically they comprise around 1% of the value-
added of the UK economy and sbout 0.5% of employment,
This reflects the tact that most of the emissions in
manufacturing are in primary production, while most value-
added is in the downstream processing and applications.

Most other activities are well below these threshald levels
of carbon exposure, Carbon costs for such activities would
be very small compared to differences in labour, energy
and cther input costs, between EU and non-EU countries
and over ime. The £:% exchange rate, for example,
appreciated by more than 50% between 2001 and 2006,
with @ much bigger impact on costs for most sectors
than would be created by a carbon price of £20/tCO.,.

Thus the cost impacts of the EU ETS or other carbon price
Instrurments are highly concentrated. Costimpacts between
differsnt companies in the UK markel may be significant for
a much wider group, but the possibility of significant impacts
on international trade outside the EU need only be serioushy
exarmined for a limited number of specific industrial activities
that comprise around 1% of the UK economy together - not
on the economy overall,

The most cost-impacted sectors

Production of lime and cemant, and of basic iron and
steel, stand out as far more carbon-cost-sensitive than
other activities; paying €20/tCO_ would increase their
producton costs by more than 25% of GVA.* These sectors
comprise about 0.2% of the UK economy ard 0.1% of
smployment AL present, Tree allocation of emission
allowances offsets almost all of these costs, but this does
not necessarily prevent trade effects as explained below.

The next most carbon cost-sensitive activity, refining,

|s bigger economically but the EU ETS is unlikely to have
much impact on the trade of cil products. Amengst other
factors, a cost of £20/tCO, on refinery emissions is well
under €1 par barral of il equivalent, making it small
comparad to daily fluctuations in crude cil prices (and
differences in tax). In addition there are several strategic
benefits that link European refineries to their product
markets. However, competition between EU refineries may
make different emissions allowance allocations between EU
countries, and even individual refineries, politically sensitive.
Harmonising free allocations could be complex and create
perverse incentves. Avoiding tree allocation altogether by
requiring refineries to buy allowances from the market or
via auctions, would avoid these problems and the benefits
of this requirerment may outweigh any plausible international
trade impacts.

Aluminium has been noted as exceptionally exposed to
carbon prices in our pravious studies. In addition, fertilisers
Iwith other nitrogen compounds including ammeonial,
inorganic basic chemicals, and pulp and paper all face cost
impacts closs to 5% of GVA per £10tC0, that they pay.
To offsel such carbon costs, these laller sectors would
have to raise average product prices by about | % for each
£10/tC0, paid, which may become significant for highly
tradable products — particularly at higher carbon pnces

or if other costs (such as extension to non-CQ, gases) are
added. Moreover, many of these activities are large users
of electricity. At €20/tCO,, UK electricity prices would rise
by c. E10/MWh if generators pass through the ‘opportunity’
cost — comparable to the range of existing electricity price
differences zcross the ELL Aluminium smelting stands out
forits slectricity-related exposure, as noted in our previous
reports, but electricity price increases would also increase
sectar input costs by 3-6% of GVA for fertilisers, inorganic
basic chemicals, and pulp and paper, though the extent
to which manufacturers would in practice see such cost
Increases may vary for reasons laid out later in this report.

" TRrOU@RDUT this report. reterences 1 cement inclede production of chrker (Which IS the most energy-intensive component of cement and referencas 10 ast
turnace steel indlude on-site praduction of coke (which contributes about £% of steel emissions). The stesl datain Chart 1 comprse all UK stee! cutput including

a e, 20% eontribution fram lower catben eloctrhie are procassas; blast furnace steel itsolf has maximum value at stake similar to semant.



What is at risk?

The activities at risk sccount for well under 1% of UK GVA
in 1otal and 0.5% of UK employment. For these activities
the net effect of carbon cost exposure depends upon the
extent to which a sector (i} has free allocation, (i) can pass
costs through 1o product prices, and {iii) can reduce its
emissions. The impacts of the EU ETS are complex and
not necessarily negative, even for sectors facing significant
cuthacks and costs — as illustratad by electricity generation,
which tends to prafit in aggregate because the pass-through
of carbon costs to electricity prices increases revenues far
more than it increases costs. Our previcus reports have set
out the principles and presented aggregate sector data. The
most fundamental and general insight is that sectors with
substantial free allocation have incentives to profitin the
short term by passing through carbon costs, but the more
they add these costs to their product prices, the more they
risk losing market share to foreign competition. Profit and
competitiveness are not synonymous: in terms of EU ETS
impacts, they are often opposites, as higher prices generate
profits from free allocation but attract imports.

Increasad imports andlor loss of exports may represent
a lrakage of emissions from within to outside the EU.
This doas not necessarily mean emissions will increase,
8.g9. importing electricity-intensive products may reduce
global emissions if they corme from largely carbon-free
electricity systems such as in Norway or leeland.
Haowvewver, focusing on leakage helps 1o align economic
and envircnmental goals and keeps the focus on issues
around the EU ETS, rather than on other trends and
influences on trade and competitiveness.

The extent to which carbon cost differences across
countries result in leakage depends upon the impediments
to greater trade. For example. the cost of producing
industrial gases is sensitive to carbon prices, but transport
cost and safety considerations impede any leakage.

A given company may produce specialised products not
matched by fereign competition, or have local networks
that tavour locsl production. However, trads is generally
growing, suggesting a weakening of barriers to trade,
and most activities in our "top 20 + 3° have rade inensilies
in the range 10-30%. This suggests a significant scope
for charging rade patterns, though existing trade may not
imply a high sensitivity to cost differences if itis driven
by other factors, such as differences in the availability
or composition of raw materials.

EU ETS impacts on prefitability and trade

A number of the less cost-exposed activities in Chart 1
are unlikely to face significant rade impscts, due 1o such
Trade barriers. However, we could not rule out slight trade
Impacts particularly at higher carpon pnees for manufacturing
of glass, household paper products, tyres, and copper.
These activities, and a couple of specific chemical products
that fall just below our threshold, may merit further study
and monitoring of trends to establish whether there is a
plausible case for concem over ime, and if so, whether free
allocation would be an appropriate responsa. Also some
other smaller (less than £50m GVA} activities, including
lime, coke preduction and possibly some specialist food or
chermical praducts, could be affected. Cur cenclusion that
refining will not generally be affected also merits further
testing and menitoring, given the complexties of different
refineries and product sreams. International trade in the
rest of UK manufacturing out to 2020 is unlikely to be
materially atfected aven if it particpates in the EU ETS

or equivalent carbon controls with no free allocation,

To explore the nature and scale of potential impacts for
the most exposed activities, this report considers more fully
at the European level the two major activities for which
carbon costs ara most unaquivocally significant: cemant
and steel products.

Detailed analysis of cement

As a relatively homogenous product, cement produced

in different regions could in principle be relatively easily
substituted, but continuing big price differences between
countries reflect transport cost and other barmers 1o frade.
Imports have risen, but mainly to southern Europe, reflecting
an imbalance between limited domestic production capacity
and surging domestic demand, However the industrial
structure is globalising, with import sourcing switching from
north Africa to China; and thers has also been a trend

10 growing imports of clinker, the intermediate energy-
intensive component of cement.

Our earlier studies showed that if manufacturers priced

10 maximise shart-run profits, coastal markets would suffer
leakage whilst Ewopean producers oversll could profit
substantially. Chart 2a summarises the impact of the EU
ETS on cement trade and profits in the EU overall, for
varous scenarios of allocation, pricing behaviour and carbon
price levels. If producers do not raise prices at all, there

is no impact on trade but profit margins decline as the
proportion of free allocation falls and turn negative with no
iree allocation, across all carbon price scenarios. However
if producers pass on the full marginal/opportunity costs,
profit marging rise shamply if they have extensive free
allocation = increasingly =o at nigher carbon prices —

or remain roughly censtant with zero free allocation,

3
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As indicated in the second panel of Chart 2, EU production
declines as producers raise cement prices. This is partly
because higher prices reduce demand, but the drop

in production is bigger because of rising imports. These
imports drive the emissions leakage and are shown
separately in the third panel. Trade responses, as measured
from historical patterns, are quite uncertain and this is
reflected in the broad rangs shown. With full pass-through
of marginalfoppartunity costs, imparts rise from the current
8% to 13-27% depending on the carbon price and trade
sensitivities assumed.

The pattern with halt pass-through is more varied, with

up to a few percentage points increase in imports and
impacts on profit margins ranging from loss to significant
gan depending upon allocation methods. For a central
case, with 50% pass-through of carbon costs at €30/tCO,,
domestic cement consurmption declines by about 5% and
imports displace another 0.5-5.5% across the range of trade
sensitivities considered. The secter overall may profit if the
propertion of business as usual emissions that are allocated
for free significantly exceeds the pass-through rate.

The actual degree of emissions 'leakage’ combines many
uncertaintias in demand, trade and abatarment rasponses.
Heawever if the technical options for abatement are limited,
it is quite possible that at higher carbon prices and increased
rates of cost pass-through, cement imports could outweigh
domestic reductions as a source of emission ‘reductions’ -
hardly the desired aim of the EU ETS.

Detailed analysis of steel

For steel, production of ‘flat’ products (e.g. panels) from
iron cre in blast oxygen fumaces dominate emissions and
potential cost exposure, and forms the main process in UK
steel production. The exposure of 'long’ steel products
{e.g. for canstruction), predominantly from electric arc
furnaces using scrap, is much less.

The specislised nature of most flat steal products (e.g. 40%
goes to automotive) provides some shortterm protection
and the EU has until recently produced as much sieel as it

consumed despite intemational price differences of 20-40%.

The steel market has historically been largely regional rather
than global, but non-EU trade intensity 1s growing and in 2006
the EU became a net importer, largely from China. Steel
trade is much more sensitive to price differences than
cement is, and consolidation is increasing this sensitivity
further, In addition, steelis sliahtly more exposed to electricity
prices than cement is.

Hawewar the relative impact of a given carbon cost on
product prices is much less than for cement, as is the impact
on profit margins {Chart 2b). Compared 1o the base case,
profit margins decline but remain positive even if the industry
passes on No costs,

The combinztion of low price impacts and higher trade
sensitivities togetner make the estimated impacts of cost
pass-through on steel trade comparable to those on cement
trade for a given carbon price and pass-through.

EU ETS impacts on prefitability and trade 7

Thus for a case with 50% pass-through of carbon costs at
£30/1C0,, domestic steel consumption declines by about 2%
but EU production declines by 2.5-9% across the range of
frade sensitivities considered; again however this would yield
net profits if the sector receives significantly above 50% frae
allocation. The abatement cost curves in the model suggest
higher scope for steel abatement than for cement, and this
significantly exceeds leakage except for the combination of
the most extrame assumptions around all three variables

of price (EASACD ), cost pass-through (100%), and trade
sensitivity. Such combinations can generate severz| times
the central estimates of trade impact — though even in this
case, profit margins rise if such conditions are combined
with & high degree of free allecation.

Like any numerical modelling, the assumptions underpinning
these results are subject ta challenge. Probatly the most
fundamental argument is about whether the estimates of
trade sensitivity based on past data —which underpin the
medel results — reasonably represent the future. Our highest
impact results use the highest estimates of trade sensitivities
that have been made on the basis of past responses to
price differences. Industry argues that globalisaton, and
associated industrial conselidation, may further increase
trade sensitivity to price differences, to beyond even the
higher levels suggested by the resulis in Chart 2, There is
no robust analytic answer to this conjecture, but increased
imports of both cement and steel in the past couple of
vears, though modest in cement outside southern Europe,
could be taken as indicating such a change, with EU ETS
costs playing some role.

However, we did not find compelling evidenca of “tipping
points’ in carbon prices beyond which there would be a
dramatic decline in market share. Even if these may exist,
free allocation could erable companies to avoid such
consequences by reducing levels of cost pass-through
required to maintain a given profit margin.

Weor is there compelling evidence of “tipping points' in relation
to new investment. In the snergy-intensive, trade exposed
sectors, nevy investrment in the EUis confined mostly to
upgrading existing sites. In many sectors, foregoing this

in favour of overseas investments-fo-import would carry
several nsks, incuding those argund how long carbon price
differences would remain, However, relocation of steel
invesiment is already under consideration and carbon costs
could exacerbate this. This provides an additional reason
1o consider response options.,
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Options for reducing leakage

Leakage through closure of exisling facilities in favour

of imports is deterred in many naticnal allocation plans

by provisions to withdraw allowances from facilities that
close. Whether free ellocation in general addresses leakage
depends upon the business response. |f companies pricritise
protecting market share and thus do not pass through much
carbon cost = behaviour carresponding to the left hand side
of the panels in Chart 2 —impacts on product prices and
therefore on leakage will be minimal

Hawever if businesses seek to maximige short-run profits,
free allocation is much less effective in preventing leakage:
an incentive remains for these sectors to reduce domestic
production, sell the allowances and impaort substitutes
or carben-ntensive intermediate products. The irony of
our analysis 1s that whilst business has worried about
competitiveness impacts of the EU ETS and environmental
constituencies have argued these concerns to be hugely
overstated, the relevant impacts suggest the opposite to
be more rational. With a high degree of free allocation, many
sectors including cement and steel may profit from the EU
ETS, and yet lose market share that rapresarts significant
emissions leakage to othar parts of the warld, reducing the
environmental gain.

The provision of free allowances for 'new entrants’
may similarly protect the nearterrm profitability of new
investments in Eurcpe, but as set out in our previous
report this may undermine the long-term environmental
effectiveness of the EU ETS.

Thus, a case remains to consider other options for protecting
against carbon leakage. As outlined in our previous repart,
these might include rebates of carbon-associated costs upon
export, various forms of border adjustments for imports,
orinternational sector-based agreerments. However, a rush
to general protective measures could be extremely risky
to international trade, and such risks would need careful
consideration,

The maximum impact of carbon prices on the cost of other
major activities is kess than a third of that for cement or blast
fumace steel With the possible exception of aluminium
and other nan-‘errous metals (thatare presently

outside the EU ETS), trade and profit impacts will be
correspondingly less. For the next most exposed group of
activities identified (fertllisers, inorganic kasic chemicals,
and pulp and some paper products) free allocations could
address the cost impacts of their direct emissions, but
not their relatively more significant electricity consumption
Border-related solutions may be even more difficult in
relation to electricity-associated cost impacts. Recycling
of revenues from EU ETS auctions to electricity-intensive
activities is one ontion that could be considered. However
the strategic need is for glecticity-intensive industriss to
gccess directly low cost, low carbon elecuicily sources,
which would genuirely reduce their exposure. Varied
government decisions, bath around the EU ETS and more
widely in electricity market regulation, could facilitate this.

Recommendations

The EU ETS can and should continue with deeper
emission cutbacks post 2012, This need not damage UK
ar European competitiveress overall. Our previous
publications summarised the benefits of increasing levels
of auctioning and these conclusions remain unchanged.
However the extent and pace at which free allocations are
reduced should differ between sectors according to their
degree of cost and trade exposure

For a very small number of carbon-intensive, internationzlly
exposed activities headed by steel and cement production,
governments should establish a transitional ‘compensating
rate of free allocation' on an activity-specific basis, based
upon the likely degree of cost pass-through given
international rade conditions. The scale of Tree allocation
to electricity-intensive activites in the EU ETS (notably
pulp and paper) should also take account of their electricity
consumption, whilst manufacturing of fertilisers and

basic chemicals might benefit from being brought into

the EU ETS on a similar basis. Together with aluminium
smelting these constitute four trade-exposed electricity-
intensive activities for which additional measures,

linked to redistribution of auction revenues or equivalent
‘downstream’ allocation of electricity-related allowances,
could be considared (subject to state aid and associated
legal considerations). However, focused measures to
facilitate direct, long-term investment in low carbon electricity
generation may offer the best long-term solution,

A watching brietf is justified for about half a dozen other
activities, possibly with some free allocation for those in
the EU ETS. Concern about international competitiveness
does not in itself justify free allocation for other sectors in
the EU ETS - or far free allocation within other instruments
that tackle less energy-intensive activities, such as the UK's
Carhon Reduction Commitment.

Mawving to a low carbon economy will require all sectors
to face carbon costs. The existing approach of almost
100% free allocation to manufacturing industries shields
them from this. Continued free allocation offers a mediurm-
term palliative that can protect profits in relevant activities
but is less effective at tackling leakage from either existing
tacilities or new investments.

The modest degree of leakage predicted means that
the EU ETS can be extended in its current structure.
However to provide a more robust longer term solution
and to influence expectations for new investments, the
EU should signal its intent in international negotiations
to pursue multilateral solutions to problems of lezkage.
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Preface

The European Commission (EC) package of measures
to implement Europe’s climate change goals for 2020
comprises a far-reaching set of proposals that will be
heavily debated throughout 2008, and probably 2009.
The proposals include a wholesale revision of the EU
Emissions Trading Scheme (EU ETS), intended to make
it capable of driving deep emission reductions in Europe
over the longer term.

Recognising the central role of the EU ETS and its
importance to business in the UK and elsewhere -

both for companies covered by, and those outside the
scope of the scheme - the Carbon Trust has over the
past few years produced several publications on its
impact. These included analysis of its strengths and
weaknesses in Phase ll, from 2008-12. That analysis
concluded that Phase 1l was likely to induce operational
emission reductions, but not support investment in low
carbon technologies unless and until Europe defined
the scheme's longer term future. The proposals for
doing just that are now firmly on the table.

This publication conseguently sets out: to describe

the EC package particularly in relation to the proposals
for the future of the EU ETS; to analyse its implications
for business; and to consider a range of complexities
that have yet to be fully addressed. We intend it as

a contribution to debate that can still help to shape

the final cutcome. Our overall conclusion is that the
package proposals for reform of the EU ETS are a big
and bold step in the right direction — but that some

of the toughest roads still remain to be travelled.

Tom Delay
Chief Executive

Michael Grubb
Chief Economist

Cutting Carbon in Europe

Previous publications on the EU ETS
available from the Carbon Trust
The following publications are available to

download from www.carbontrust.co.uk or by
calling 0800 085 2005:

2008 EU ETS impacts on profitability and trade:
A sector by sector analysis.

2007 EU ETS Phase Il allacation: implications
and lessons.

2006 Allocation and competitiveness in the EU
emissions trading system: options for Phase Il
and beyond.

2004 The European emissions trading scheme:
implications for industrial competitiveness,

02
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Executive summary

The European Commission package represents probably the most radical
development in the energy and environmental policies of the EU and its
Member States since the founding Treaties of the European Community that
encompassed agreements on coal, steel and nuclear power 50 years ago.

The EU ETS Phase lll Proposals

On 23rd January 2008, the European Commission
released a package of proposals to implement the goals
for 2020 laid out earlier by the European Council of
Ministers — with specific legislative proposals on how
Europe should cut emissions of greenhouse gases by
20% and increase the share of renewable energy to 20%
of final energy consumption.

The centrepiece of the package is the proposed design
of the EU Emissions Trading Scheme from 2013 onwards
{known as Phase lll}. To increase its effectiveness

and efficiency, the proposals lay out a series of major
developments and reforms as summarised in Table 1.

This is an ambitious set of objectives. The Phase lll
design proposals take good account of lessons learned
and of developments in economic debates about how
to maximise the efficiency of sequentially negotiated
cap-and-trade schemes, whilst reflecting practical
constraints around implementation and the
incompleteness of global participation.

The proposals increase the consistency, effectiveness
and efficiency of the EU ETS, acrose sectors and
countries, and also reduce transaction costs associated
with smaller installations. The move to auctioning all
emissions allowances for power generation, and as the
default goal for other sectors, although constrained by
sunk cost and international competitiveness concerns,
is grounded firmly in economic ‘poliuter pays’ principles
and greatly reduces the risk of retrospective intervention
in the future.

The radical changes in the EC package represent a
huge step forward towards clarifying the future and
simplifying the process of allocating free emissions
allowances and setting it on a more principled basis.
They thus offer a rational and stable structure, as a
basis for European industry to invest sensibly for a
carbon constrained future,

Impact of the package proposals
on UK & European business

Like any major advance, these positive developments
come at a cost that will be shared between consumers
and government, between different companies
particularly in power generation, and between countries.
However the full conseguences for who pays and how
much remain quite uncertain.

The 20% greenhouse gas reduction, 20% renewable
energy and 20% energy efficiency improvement

targets set by the European Council of Ministers interact
in complex ways. Scenarios are possible in which
continuing trends together with stronger action towards
the 20% energy efficiency target and towards the
renewable energy target achieve almost all the emission
reductions required in EU ETS sectors. Any residual
could then largely be taken up by emission credit imports,
which may then define a floor price.

But radically different scenarios are possible in which
a substantial gap emerges between EU ETS sector
emissions and the declining cap, that can only be
closed by much stronger action on industrial emissions
and large-scale switching from coal to gas power
generation (given that carbon capture and storage
[CCS) is not likely to be widespread before 2020).
Carbon pricesin EU ETS Phase lll could correspondingly
be anywhere in the range €15-50/tCQO;, and variations
outside this range in either direction cannot be entirely
ruled out.

This range partly reflects political choice about the
division of effort between: public expenditure and
regulation on energy efficiency; targeted support for
renewable energy; and the EU ETS.
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Table 1 Major developments proposed for Phase Ill of the EU ETS

Provide longer term certainty for investment.

Avoid distortions and inconsistencies between Member

States and reduce the burden of negotiating allocations.

Deliver the 2020 greenhouse gas targets.

Optimise coverage whilst reducing transaction costs
and minimising distortions at the boundary with
non-participants.

Avoid patential windfall profits and distartions
arising from repeated free allocations and new
entrant provisions.

Minimise international competitiveness impacts and
associated carbon leakage.

Allow appropriate recovery of historic sunk costs in
carbon intensive facilities without praotecting new carbon-
intensive investments from the cost of their emissions.

Contain costs and protect value of current Kyoto project
mechanisms without flooding the market.

Address distributional and other equity concerns,
within sociaties, between EU Countries, and globally.

Encourage other regions and countries to develop
effective trading schemes.

Incentivise developing countries to reach a meaningful
global agreement and contain costs of moving to EU
30% emission reduction target.

B-year trading period, 2013-2020, with overall cap
extending beyond this.

Replace Mational Allocation Plans by harmonised rules
for allocation which apply equally across the EU, thereby
also avoiding the need for national EU ETS caps.

Cverall cap on EU ETS sector emissions declining
linearly to 21% below 2005 levels by 2020.

Other sectors to reduce 10% below 2005 levels with
targets distributed between Member States.

Provisions to revise both to secure 30% reductions
in the event of global agreement.

Extend EU ETS to include additional activities
characterised by large industrial facilities, aviation and
potentially shipping.

Streamline monitoring, reporting and verification systems.

Exempt very small contributors to site emissions and
introduce flexibility to opt-out facilities below 25MW
if they are covered by equivalent incentives.

Move to zera free allocation from 2013 for power
generation and as the ultimate goal for other sectors —
about two thirds of allowances auctioned from 2013.

Allocation of free allowances will be based on
'benchmarks’ to the extent possible.

Continued free allocation up to 100% of proportionate
share of declining overall cap for sectors identified as
exposed to significant risk of carbon leakage.

Phase out free allocations fram 80% to 0% by 2020 for
other manufacturing activities.

New entrant allocations to mirror this.

In absence of new international agreement, allow
post-2012 use of international credits generated during
Kyoto 1st period, within agreed caps, and continued
crediting for projects in Least Developed Countries.

Redistribute 10% of auction rights toward the poorer

EU Member States; require governments to earmark 20%
of auction revenues for expenditure on helping poorer
consumers cope with price impacts, and a wide range
of climate-related expenditures at home and abroad.

Potentially link EU ETS to regional and sub-regional
schemes irrespective of global agreement.

Confirm tougher targets for both EU ETS and other
sectors in event of global agreement matched by
opening up to greater international crediting.
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Cambined with the move to auctioning, the EU ETS will
substantially and appropriately affect the relative value
of different power stations and companies according

to their carbon intensity. Other participating industrial
sectors will have to increasinaly face up to carbon costs
as the scale of their free allocations decline, and must
learn to handle the price uncertainties involved. All
sectors will face impacts on electricity prices, with carbon
costs likely to add £10-20/MWh.

The provisions to allow opt-out of smaller installations
subject to demaonstrating 'comparability of effort’

may have interesting ramifications. In the UK, Climate
Change Levy (CCL) payments alone appear insufficient
to qualify as comparable effort, but the combination
of CCL, carbon cost pass-through in electricity and the
new Carbon Reduction Commitment (CRC) may well.
The much lower transaction costs of the CRC are likely
to make it a more attractive option for many such
facilities, whilst the need to demonstrate comparability
of effort may well influence the future strength of the
CRC caps.

The move to auctioning is likely to raise tens of hillions
of Euros annually across Europe, with revenues in the
UK most likely in the range €4-8bn/yr averaged across
Phase lll. This is a substantial revenue stream and is
likely te form a new focal peint of debate, along with
the potential impact of carbon prices and auctions on
industrial competitiveness (as examined in our previous
report). This points towards some of the most politically
difficult issues outstanding.

Issues outstanding

Although the EU package clarifies a great deal, several
types of implementation issue have yet to be resolved.

Applying categorisations. Treatment of self-production
of electricity for manufacturing activities could prove
thorny. However, the dominant classification dispute

is likely to be deciding which sectors are at significant
risk of carbon leakage. The key issue is whether the
European Commission will adopt quantitative indices
of this, how these might be applied and, in particular,
whether classifications will be driven by aggregate
impacts at EU level, or by the concerns of individual
facilities and countries.

Applying allacation principles. Where free allocations
are granted, the ideas underpinning ‘benchmarking’ of
allocations based on the best available technologies are
sound, but applying them in practice is likely to be very
difficult. Precedents do not appear to provide a strong
and compelling basis for how to do this, and the adoption
of technology-based benchmarks in the EU could also
have important global ramifications that have not yet
been adequately considered.

Tackling carbon leakage. Free allocation can protect
profitahility but does not really solve the problem of
carbon leakage, unless it is made conditional upon
production and investment decisions in ways which
could seriously undermine the fundamental purposes
of the system. The ideal 'solution’ of global sectoral
agresments, howevaer, is unlikely to be realised in ways
that resolve concerns about carbon leakage, at least in
the next round of global negotiations.

The ‘'second best’ option of invoking border adjustments
in one form or another is legally complex and politically
very delicate. If no specific action is taken (heyond free
allocation), the scale of carbon leakage would not
severely undermine the emission savings from the EU
ETS in Phase lll, but it could weaken the case for including
the most exposed sectors, and undermine political
support for the system through the loss of some activity
in a few sectors. Deferring a specific decision on how to
tackle carbon leakage until 2011 is a sensible compromise,
and could be separated from the identification of a first
tier of ‘sectors at risk’ which might be attempted earlier.

Spending the money. The Commission proposal
that 20% of auction revenues should be reserved for
activities associated with tackling climate change
appears reasonable, and would be facilitated by
proposed revisions to State Aid legislation. Such
expenditures could help to reinforce the impact and
political stability of the EU ETS and strengthen action
around climate change more broadly, in Europe and
abroad. However, such linkage is strongly opposed
by several governments (including the UK), is not
critical to the overall design, and may not survive the
political process.



Increasing price confidence. Wide uncertainty in the
carbon price may reduce the efficiency and effectiveness
of the EU ETS, complicate use of auction revenues,

and exacerbate some of the political and technical
complexities. Establishing a reserve price on allowance
auctions would support a ‘flocr price’ that would
greatly increase confidence for low carbon technology
investments, and also provide a more stable base of
auction revenues.

Mechanisms to lessen the risk of price spikes or
unexpectedly high prices could include increasing
access to external emission credits at higher prices.
However, this does raise other complexities. Also, any
such ‘cost containment’ mechanisms would need to
avoid undermining the passibility for carbon prices

to reach levels that would support investment in key
technologies (such as CCS).

Burden sharing. Finally, there are additional, crucial
‘roads not yet travelled’ that lie beyond the scope of this
report. These mainly concern distributional and political
guestions between governments. A struggle between
European governments about the ‘burden-sharing’
dimension is likely, and the constraints on importing
emission credits are already being contested. The biggest
of all is the effort to secure a global agreement on post
2012 commitments, at the Copenhagen conference
scheduled for December 2009. An adequate outcome
would trigger a shift of the EU target from 20% to 30%
below 1990 levels, and open up the EU ETS to a much
wider scope of international crediting and global
engagement —which is a major, deliberate and highly
desirable objective of the proposals.

Cutting Carbon in Europe | 07

Conclusions and timelines

The redesign of the EU ETS offers the structural certainty
that business has been asking for, with a design that
offers a rational and sound basis for efficient investment
towards a low carbon economy. However, this comes at
a price which remains more uncertain than is generally
recognised, with significant distributional impacts and
important hurdles yet to be overcome.

The EU ETE proposals, as explained in this report, are
but a part of the overall package of proposals for cutting
carbon in Europe. There would be tremendous value in
adopting the EU ETS part of the package at least (and

if at all possible, the renewabls energy directive) by
Spring 2009, before the EU Parliament and Commission
rise. This would: provide investors with early confidence
about the direction of policy as a platform for investment
in the EU; send a powerful marker to the new US
Administration about EU commitment and expectations
on the strength of industrialised country action; and
form a focal point around which global negotiations

up to Copenhagen could coalesce. The stakes are high;
but the prize is even bigger.



EU ETS Phase Il allocation: implications and lessons - 2007

,_\

T —

CARBON
TRUST

Making business sense
of climate change

EU ETS Phase Il allocation:
implications and lessons




EU ETS Phase | allocation: implications and lessons

Contents

Preface
Executive summary

1. The bumpy ride of the EU ETS

[ o]

. Implications for the carbon market

3. Distribution and Kyoto compliance

4. The devil in the details

5. Profits and the use of auctioning

6. Lessons and a view to the future

Further information

10

12

15

7

19



Preface

The European Emissions Trading Scheme (EU ETS)
is the backbone of European efforts to tackle
climate change, and a central instrument for
countries to deliver their Kyoto emission targets.
In setting a price for carbon, it has also become
the focal point for industrial interest - and in
some cases concern - about the impact of
measures to tackle climate change.

The UK Government’s Energy Review concluded
that ‘a carbon price is essential for making lower
carbon emissions a business imperative...” and
established the EU ETS as a centrepiece of UK
energy and climate change policy, with ‘the
Government committed to there being a
continuing carbon price signal which investors
take into account when making decisions. The EU
ETS is here to stay beyond 2012 and will remain
the key mechanism for providing this signal.’

The extent to which the EU ETS can deliver on
these lofty goals - and the carbon price that
participating sectors will see over the next few
years - hinges first and foremost upon the

EU ETS Phase |l allocation: implications and lessons

allocation of emission allowances. Over the past
eighteen months, governments around Europe
have developed their ‘National Allocation Plans’
for its second phase - the Kyoto first period of
2008-12. Negotiation with their own domestic
business and other constituencies defined their
initial proposals; for most, attention subsequently
turned to the European Commission, after its first
round of decisions cut back all but the UK’s
allocation plan.

As the process for allocating Phase Il allowances
approaches completion, the Carbon Trust is
publishing this report to analyse both the
implications for the Phase Il carbon market (and
the resulting industrial abatement incentives),
and also the wider lessons to be learned from the
allocation process. As with our previous EU ETS
report’, it draws upon research conducted by
Climate Strategies, with detailed supporting
material published as academic papers.?

1 Allocation and competitiveness in the EU ETS: options far Phase I and beyond, Carbon Trust, 7006, See also The European Emissions Trading

Scheme: Implications for industrial competitiveness, Carbon Trust, 2004,

2 www.climate-strategies.org; results of Phase Il NAP analysis published as three papers in Climate Policy, Vol.6 no.4., www.climatepolicy.com
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Executive summary

The EU ETS has emerged as the primary instrument
for reducing CO, emissions across power generation
and heavy industry in Europe. By setting a price on
carbon, it aims to generate incentives for companies
both to reduce their operational emissions and to
invest in lower carbon technology. The allocation
plans now agreed for Phase Il (2008-12) make it
likely to succeed in the first aim, but not the
second. The incentives for low carbon investment
could still be improved if governments auction more
of the Phase Il allowances, and define carefully the
longer term structure of the scheme.

Phase Il allocations and price impacts

During 2006, twenty-seven EU Member States
proposed ‘Naticnal Allocations Plans' for
distributing allowances to emit CO, under the

EU ETS during Phase Il (the Kyato first period

of 2008-12). The plans proposed would have
enshrined an increase in EU ETS sector emissions
to 5% above verified 2005 levels. This exceeds the
trend of historic emissions and, combined with
inflow of emission credits from emission-reducing
projects outside Europe (mainly certified emission
reductions under the Kyotoe Protocol’s Clean
Development Mechanism), would probably

have led to a virtually ‘dead market’.

The European Commission ruled that almest all
the submitted plans violated its interpretation of
the EU ETS Directive, and proposed an allocation
formula that in aggregate turns the proposed 5%
increase into a 5% decrease below 2005 levels.
The key criteria were Kyoto constraints in most
of the EU-15, and the imposition of a growth and

intensity formula based on independent sources
for most of the new Member States. The total is
below emission trends and all ‘business as usual’
forecasts, and in winning the ensuing political
struggle, the Commission decisions have thus
established EU ETS Phase Il as a viable carbon
market for 2008-12.

The forward trading carbon price for Phase |l has
remained steady in the range €15-20/tC0,, but
the realised price will be highly uncertain. A low
gas price or high availability of international
emission credits would yield a “floor” price,
which might be underpinned by a Chinese tax on
its CDM credit sales, currently around €8/tCO,.
Opposite conditions could generate prices aver
€20/tC0,; this appears less likely, though much
higher price spikes are not impossible. The option
to bank allowances forward into Phase Il (post
2012) will also support prices, whilst making them
more dependent on the progress of international
negotiations.
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Preface

The EU Emissions Trading Scheme is a driving force for business interest in
reducing CO, emissions. In capping emissions from power generation and much
of heavy industry in Europe, it gives value to their efforts to reduce emissions
and has created a market worth tens of billions of Euros annually. Putting a
price on carbon has been an achievement of global significance and provides

a focal point also for those seeking to invest through Kyoto’s international
project mechanisms.

Like any market, price is central and the key to prices is the balance between
supply and demand. Recent events have underlined the need for robust allocation
as the system moves into the Kyoto phase and investors are already starting

to look beyond that to the post-2012 period. Yet governments also have a duty
not to undermine the competitiveness of their industries and there are fears
that the two could conflict.

Building upon our pioneering 2004 study of competitiveness implications, in
2005 the Carbon Trust initiated an international collaborative study with the
European research network Climate Strategies, led by our Chief Economist,
Michael Grubb. We are grateful to the wide group of researchers involved,
and also to those that co-sponsored the work, the full results of which are
presented in seven papers published in the academic journal Climate Policy.

Drawing upon that analysis, this report explains the main findings and sets out
the Carbon Trust’s own conclusions and recommendations for the future of the
EU ETS as an instrument that can both help business deliver emission reductions
efficiently and also protect and ultimately enhance its competitiveness in a
CO;-constrained world.

Tom Delay
Chief Executive
The Carbon Trust
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Executive summary

The first phase of the EU Emissions Trading Scheme, 2005-7,
has successfully created incentives that give economic
value to CO; emission reductions across Europe for

all the participating sectors. It has also established

and demonstrated the impertance of sound verification
systems, These are big achievements that lay the foundations
for efficient business responses to the challenge of climate
change mitigation. Phase | also confirms that sectors can
profit from the EU ETS, but that this is very unequally
distributed between sectors. Moreover, present approaches
to allocation create volatility in the market and distract
industry from the core task of emission reductions, the
incentives for which are further undermined by uncertainties
around the extension of the scheme post-2012. Learning
from Phase | will enable a more robust system for Phase Il
and beyond.

In 2006, governments will dacide on allecations for Phase |l
(2008-12}, and conduct a review of options for continuing
the EU ETS post-2012. As a contribution to these processes,
the Carbon Trust has supported extensive research,
particularly into the allocation and competitiveness aspects
of the scheme. That work, published separately as a set of
academic papers, forms the evidence base for the Carbon
Trust conclusions set out here.

The focus of this report is on the key issues and specific
decisions required to ensure that the EU ETS provides
an effective, efficient framework that protects the
competitiveness of business in the UK and Europe, whilst
providing clear and stable incentives to support low
carbon investment. Given the reality of the need for
climate change mitigation, we consider this balanced
approach to be fundamentally in the strategic interests
of industry in the UK and Europe, It leads us to three
core recommendations for Phase Il allocation and to
identify three main options for post-1012 design.

Allocations for 2008-12

Total free allocations should be substantially below total
projected "business as usual' emissions and should involve
some cuthack for all sectors. This is to reduce the
volatility arising from cutbacks that are small compared
to uncertainties in projections; to hedge against an
unavoidable element of inflation in those projections;

to reduce potential perverse incentives from current and
future expectaticns about free allocations; and to ensure
that management in all sectors has to actively consider
mitigation options, rather than focusing purely upon
projections and compliance. The degree of cutback should
be differentiated according to the cost and international
exposure of different sectors; notably bigger cutbacks to
power generators could help to address distributional and
legal (State aid) concerns.

Benchmarking allocations, e.g. against the performance of
best practice technologies, could offer important advantages
compared to projection-based allocations, but can be
complex; diverse approaches between countries In Phase Il
will give useful experience. Benchmarking allocations to
incumbents can be differentiated by fuel/technology type
to protect the value of existing assets. However a common
standard for new entrant reserves (NERs) should be sought
across the EU, based on effective capacity rather than
technology or fuel. Differentiating NERs to cover the
emissions of new carbon-intensive coal plants would act

to subsidise these investments, which would conflict with
climate change mitigation objectives, raise power prices
in the long term, and would risk them becoming stranded
assets as carbon controls tighten. Care needs to be taken
to avoid similar possible distortions from technology-specific
MERs in other sectors.

Maximum use of allowed auctioning (10%) would increase
supply of allowances, reduce distributional disparities,

and improve the efficiency of the EU ETS. Governments
can use auction revenues creatively to address distributional
concerns and to support low-carbon technology investment
in the EU through revenue recycling. Coordinated minimum
price auctions would reduce price volatility, help to
stabilise the system and provide a more secure platform
for low-carbon investments.
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Profits, costs and competitiveness

The measures set out above will not preclude most
participating sectors profiting from the EU ETS during
Phase 1l: though most profits will accrue to power
generation (notwithstanding greater allowance cutbacks),
the same basic mechanisms apply for others,

In addition to continuing abatement possibilities and any
availability of allewances through auctions, EU ETS prices
will be constrained by the large volume of external
emission credits from international projects already
submitted for registration (principally under the Clean
Development Mechanism).

At prices likely under these circumstances, cement and
steel production are the only participating sectors for
which net input cost impacts may exceed 2% of sector
value-added; if these sectors maximise profits by passing
on opportunity costs, they could lose a few percent

of market share to imports over the Phase Il period.
Alternatively, companies can choose to scale back their
potential profit increases to protect market share. The
potential for both profiting and loss of market share
increase at higher carbon prices.

Downstream sectors outside the EU ETS face slightly
higher prices as the costs of carbon become factored
into product prices, as detailed in our previous report.

Accelerating investment in energy efficiency and low-carbon
energy sources is the surest way to contain the costs of
carbon controls over the longer term. Companies can use
revenues associated with ETS price impacts to support

longer term emission reduction investments, in both energy

efficiency and low-carbon supplies; auction revenues could
be used to assist other sectors.

However, such investment will only occur at scale if there
is a clearer and more credible prospect of returns from
low-carbon investment across Europe post 2012. Without
this, the operational costs of the EU ETS will not be
matched by the benefits that can flow from more efficient
investment and innovation. This raises the more serious,
strategic, dimension of competitiveness, which concerns
the nature and location of all new investments based on
expectations for the post-2012 period.

veness in the ELU Emissions Trading

Post-2012 design

Facihtatmg low-carbon investment and securing the
potential benefits of the EU ETS thus requires a timely,
concrete commitment to its continuation beyond 2012,
But this must be in a more durable form that addresses
concerns about distribution, incentives, and industrial
competitiveness.

Declining free allocation combined with greater auctioning
offers the simplest solution to distributional and incentive
problems.

In the absence of an international agreement that puts
in place a global price for carbon, three approaches
are available that would enable the EU ETS to protect
competitiveness of investments in Europe under higher
carbon prices over longer periods:

-

International sectoral agreements which ensure that
major competing producers of specific internationally
traded products embody a similar carbon cost

v

Border tax adjustments that reimburse companies for
direct carbon costs incurred on exported products, and
establish a directly equivalent charge on imports on a
non-discriminatory basis

v

Output-indexed (intensity) allocation that increases
allowances in line with the production of carbon-intensive
intermediate goods, and thus takes most of the carbon
cost out of product prices.

To secure the value of low-carbon investments, EU
governments should commit now to continuing the EU ETS
whilst developing all of these options as a potential basis
for post-2012 implementation. In addition, carbon-intensive
new entrants during Phase Il should not be promised free
allocations for subsequent periods, as this would exacerbate
perverse incentives and could undermine the EU’s options
for future design.

These three options would require the ETS Directive to
be renegotiated in relation to allocation procedures. Such
changes are neither feasible nor necessary for Phase Ii
operation. Rather, Phase Il should be a period in which
greater cutbacks combined with some auctioning create
a more stable platform for business engagement and
investment, and in which experience is gained with
benchmarking and auction design. Meanwhile, the profits
potentially accruing to participating sectors can be harnessed
to jump-start UK and European investments for a globally
carbon-constrained future.

The research underpinning this report was coordinated by the Climate Strategics nctwork and appears
as 3 et of seven papers forming a Special lsiue of the Climate Policy journal, published in June 2006,
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Implications for abatement and investment

A positive carbon price will drive some
abatement, as it did during 2005-6, particularly in
power generation and cement manufacturing. The
incentive to abate may be weakened in countries
and sectors that have allocated allowances in
proportion to historic or projected emissions, if
companies expect this approach to be carried
forward to Phase Ill. Greater cutbacks combined
with more ‘benchmarking’ particularly in the
power sector in Phase |l have lessened but not
eliminated this risk. Nevertheless, prices below
€20/tCO, are intrinsically insufficient to drive
much investment in low carbon power sources,
and may have modest impact on energy efficiency
outside the energy intensive sectors.

Moreover, most allocation plans withdraw
allowances from plants upon closure, and offer
free allowances to new entrants. The former
discourages closure of old inefficient plants and
the latter partially protects new entrants from
the impact of CO, prices. In many allocation
plans, the new entrant rules give more free
allowance to more carbon intensive fuels; the
German plan gives even more to the most
polluting (lignite power plants). This implicit
subsidy creates perverse incentives to construct
new, high emitting facilities that would last for
decades.

In many countries the ‘devil in the detail’ thus
risks making Phase Il of the EU ETS largely
ineffective as an instrument to support low
carbon investment (as opposed to operational
emission savings).

Improvements and ways forward

To some degree, the various problems identified
can still be fixed by (a) greater use of auctioning
and (b) rapid progress to clarify a better basis for
Phase lIl allocations.

Despite most plans cutting back allocations to
power campanies much more than other sectors,
the power sector overall across Europe will make
net profits from the EU ETS amounting to tens of
billions of Euros during Phase I, through its
impact on power prices. The current NAPs only

EU ETS Phase 1l allocation: implications and lessons

propose a trivial volume of auctioning (around
1.5%) but governments retain flexibility and can
still decide to auction more. The much higher
degree of auctioning proposed in the emission
trading schemes being developed in the US will
also increase pressures in the EU. Where the
power sector is profiting, greater auctioning
would not increase power prices but it could help
to improve incentives for low carbon investment
in three ways: by reducing some of the perverse
incentives noted; through judicious use of auction
revenues to support such investments; and by
enabling a reserve auction price that would help
to stabilise price expectations. More auctioning
would also intrinsically stabilise the system.

The biggest measure that could help the EU ETS
as an incentive for low carbon investment would
be to pay as much attention to the details and
investment incentives in Phase Ill, as the
Commission paid to volumes in Phase Il, and to
clarify some basic common principles through the
Review being conducted this year. Some key
principles have been elaborated in our previous
publication.’

The first phase of the EU ETS successfully
established the EU ETS as a functioning market
across all the Member States, delivered significant
abatement and generated awareness of the
climate change issue at the highest levels in
European industry; these were hugely important
achievements. The outcome of the allocation
process for Phase Il has largely succeeded in
dealing with the fundamental problem of over-
allocation that was evident in Phase |, but at the
expense of allowing through detailed provisions
that undermine the incentives to invest in low
carbon technology. Phase IIl will have to tackle
these challenges, if the EU ETS is to deliver
successfully on both its objectives.

3 Carbon Trust, Allocation end competitiveness in the EU ETS: options for Phese Il and beyond, 1006,
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The UK Climate Change Programme

Preface

This report looks at how policy instruments acting on business and the
public sector can be optimised to deliver significant carbon savings whilst
maintaining/enhancing the competitiveness of UK companies. It explains
why energy efficiency must play a central role in the national energy and
climate change strategy, where the main potentials lie for energy efficiency
improvement, and what are the main barriers and drivers to the take-up of
current and upcoming energy efficiency/low carbon technologies in business
and the public sector. It then examines in more detail the policy instruments
and potential policy packages that could deliver a step change in energy
efficiency while maintaining or improving UK competitiveness.

The Carbon Trust, which led the analysis presented here, was established
to encourage and promote the development and deployment of low carbon
technologies to support the transition to a low carbon economy in the UK.
To help achieve these goals in the industrial, commercial and public sectors,
the Carbon Trust also seeks to inform policy makers based on real world
experience of low carbon technology development and deployment.

The report represents the high-level summary of detailed studies on the
options for developing UK policy in the business and public sectors which
were carried out by the Carbon Trust as input to the UK Climate Change
Programme Review and the Energy Efficiency Innovation Review (EEIR).

A balanced national strategy must also address on equal terms the growth
of emissions from transport and the domestic sector, which fall outside
the remit of the study.

Michael Grubb, Chief Economist
James Wilde, Associate Director of Strategy
The Carbon Trust

With significant contributions from Cath Bremner, Anthony Justice,
Charles MacDonald, Claire Norris, Michael Rea and Catherine Willan at the Carbon Trust.

Modelling support provided by Ecofys, Oxera, Cambridge Econometrics
and Oxford Economic Forecasting.
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02 The UK Climate Change Programme

Executive summary

The 2003 Energy White Paper committed the UK to
reducing carbon emissions by 60% by 2050 and to making
significant progress towards that goal by 2020. The main
aim of this work was to understand how policy measures
impacting the business and public sectors might evolve
to deliver significant carbon savings while at the same
time maintaining or enhancing the competitiveness of
UK companies.

This summary provides an overview of our findings
in five key areas:

i Context

ii Strengths and weaknesses of current
Climate Change Programme

iii Addressing gaps in the Climate Change
Programme

iv Quantified conclusions on cost and delivery

v Innovation and interactions



i Context

Executive summary 03

The business and public sectors generate over one third of UK CO; emissions.
Significant carbon abatement could be achieved in these sectors while at

the same time delivering bottom line financial benefits using existing energy
efficiency technology. However, existing policies do not sufficiently target the
diverse barriers that inhibit uptake or utilise the corresponding drivers that
could most cost-effectively deliver change.

Emissions mapping. Manufacturing processes and
commercial and public sector buildines (i.e. excluding all
transport and domestic related activity) produce -54Mt of
carbon emissions (based on 2002 data). Within these there
are four main classes of users: energy intensive industries
{c.45% of business and public sector emissions as defined
in this study), large non-energy-intensive companies (c.25%),
SMEs {c.20%) and the public sector (c.10%). Energy for
manufacturing processes (of which two thirds is direct fuel
combustion) dominates the first of these; electricity and
other buildings-related emissions dominate emissions from
the other sectars.

Carbon abatement opportunity. Significant carbon
abatement could be achieved using available technological
and behavioural energy efficiency measures that are cost
effective, generating a rate of return above 15%. This "cost
effective’ potential could reduce emissions by 2020 by at
least 12% across manufacturing processes and 20% in non
domestic buildings using existing carbon abatement
technology. In addition, innovation over this time-frame
wauld be expected to significantly increase the longer
term potential.

Barriers and drivers. Policy can deliver this potential
only to the extent that it helps to overcome barriers or
harness the drivers of business decision-making. Financial
cost/benefit considerations that define overall rates of
return on a carbon abatement investment are the first
overall type of barrier/driver and it can be primarily
addressed from a policy perspective through economic
instruments such as the EU Emissions Trading Scheme.
Three other categories of barrier/driver account for the
gap between the cost-effective potential and current
implementation:

b

-

-

‘Hidden' costs associated with adopting more efficient
equipment e.g. perceived risks of poor perfarmance,
implementation issues, and the transaction costs of
getting information and making sound, informed
judgements on the value of available opportunities,
Equipment standards, or technology labelling and listing
schemes, can help address this barrier. Policies can also
tap into 'hidden’ benefits such as customer, investor, or
employee preferences for companies that are minimising
their impact on the environment and managing carbon
risks {e.g. 'Corporate Social Responsibility’ drivers)

Market failures that result in split incentives, e.g. the
'tenant-landlord” split where business tenants pay the
energy bills but landlords control the properties and
associated energy services. Primary metering is another
example of split incentives, where utilities do not have
a strong incentive Lo help their customers monitor energy
use effectively. Potential solutions include contractual
and market standards solutions

Organisational factors stemming from ignorance and
inertia, or from internal structures that prevent the
relevant persons from realising the financial/business
benefits of decisions that improve energy efficiency,
result in inconsistencies in capital deployment and
neglect of opportunities that would be cost effective
for the overall organisation. Tackling this requires
measures that address senior-level commitment in
an organisation.

The mix of drivers/barriers differs between different types
of energy use and energy user, and therefore policy measures
need to be tailored to the specific needs of the user type

If the cost effective carbon abatement opportunity is to

be harnessed.
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ii Strengths and weaknesses of

current Climate Change Programme

The current Climate Change Programme (CCP) for the business and public
sectors has a number of powerful building blocks in place. The Climate Change
Levy (CCL) sets a key backdrop against which the EU Emissions Trading Scheme
(EU ETS) and Climate Change Agreements (CCAs) are driving change in the energy
intensive industries. In addition Building Regulations and the Energy Performance
of Buildings Directive (EPBD) are helping to address other sectors. However,
across all of these instruments there are significant implementation issues
that could limit their ultimate carbon delivery. Moreover, the current package
is not providing sufficient incentive for change across the less energy intensive
segments, where energy costs are less material, and where in particular the
current CCL does little to drive change and structural failures persist.

» The EU ETS is the right basic approach for incentivising
change in power generation and in energy intensive
sectors while at the same time minimising competitiveness
impacts. However its delivery depends upon collective
allocation across the EU and it is potentially undermined
in some areas by perverse incentives. The EU ETS design
is specific to large industrial facilities and it does not
provide a basis for addressing the rest of manufacturing
or service sector emissions. The UK needs to take a
leadership role in the EU and beyond to ensure that a
level playing field is created through robust pan-Eurcpean
allocation, and that the future of the scheme post 2012
is defined to give firms the long-term certainty they need
to make investments

-

The Climate Change Agreements (CCAs) provide a wider
set of energy-intensive sectors with an 80% rebate on the
CCL if they meet agreed carbon reduction targets. CCAs
create a good incentive to secure low-cost emissions
reductions in the rest of energy-intensive industry outside
EU ETS sectors. In addition CCAs offer insurance from a
policy perspective against EU ETS price uncertainties and
under-dalivery. Overiap between the CCAs and the EU ETS
is not problematic from an economic perspective at this
stage but the overlap does create administrative burdens,
However ‘awareness’ impacts of CCAs may be wearing
off and tightening CCA targets may become increasingly
difficult. If confidence grows in the EU ETS and its price
stability, and a corresponding trading instrument is
introduced for non-EU ETS sectors, then CCAs need

not be extended beyond their current term and the
participating sectors could move into an appropriate
emission cap-and-trade system whilst maintaining their

-

v
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CCL discount, i.e. the EU ETS or a new UK trading
scheme as described in this report

Building Regulations and the Energy Performance of
Bulldings Directive (EPBD) can drive significant change
in the UK’s building stock. However, enforcement of and
compliance with Building Regulations are patchy and
definitions (e.g. of public buildings in the EPBD) may

be restrictive, 'Part L/J inspectors’ focussed on large
buildings (>1000m*) with the ability to ensure compliance
with Building Regulations would make a significant
differenice. In addition, extending the definition of ‘public
buildings' within the EPBD to include all large buildings
visited by the public (not just public sector buildings),
maving to phased display of operational ratings across
all large buildings, together with obligations on building
owners to implement ‘easy and cost effective’ measures
as identified by asset rating certificates could greatly and
cost effectively increase carbon delivery across the UK

Increasing the Climate Change Levy (CCL) rate could
increase carbon savings, particularly in manufacturing,
but economically acceptable CCL increases would have
tittle impact in services energy use. Restructuring the
CCL to a consumption-based carbon tax increases carbon
delivery but only very slightly. Therefore o new approach
to incentivising change across the less energy intensive
segments is required

Metering inadequacies reduce efficiencies and impade
any strengthened CCP outcomes — it is hard to manage
what you can't measure. Stronger requirements should
be placed on energy suppliers to provide accurate,
verifiable metering data and the coverage of half-hourly
metering should be extended.
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iii Addressing gaps in the Climate Change Programme

A new instrument is required to address the big growth in service sector energy
use in particular. Having investigated various routes to incentivise change in
less energy intensive organisations, we conclude that a new mandatory trading
scheme for large, less energy intensive organisations that fall outside the EU ETS
is required. The key to such a scheme is simplicity, and the inclusion of not
just direct emissions, but also electricity related emissions which constitute
up ta 70% of the CO; produced by the target sectors.

-

The CCL is not a material cost and it does not address
the market misalignments (e.g. tenant-landlord split)

or leverage other drivers (e.g. investor, customer or
employee pressure) that could overcome organisational
and behavioural barriers in less energy intensive sectors.
The UK should build upon the UK ETS and the success

of CCAs in terms of driving change by considering a new
separate but simple mandatory, company/organisation-
based emissions trading scheme, including electricity-
embodied emissions and perhaps fleet haulage for

large companies, which we have termed UK CETS
(Consumption-based Emissions Trading Scheme)

-

The scheme would increase the transparency of energy
use and emissions in less energy intensive organisations.
It would be based on energy use as measured by the
electricity and gas meters already in place, with results
presented in a consistent fashion in annual reports,
making emissions a compliance issue and requiring
larger UK organisations (both public and private sector)
to articulate a clear carbon management strategy

-

Full auctioning of allowances would avoid gaming and
transaction costs associated with allocation negotiations,
and accompanying CCL rebates would prevent creating
an additional financial burden for business

-

This instrument has significant potential coverage. Even
if initially restricted to the existing coverage of half-hourly
meters, it could span baseline emissions of ~20MtC

split roughly equally between less energy intensive
manufacturing and the service sector, and encompass
around 14,000 companies and public sector organisations
(occupying 91,000 sites).

Other instruments will also be required to overcome
specific barriers in the public sector and for small and
medium sized enterprises (SMEs). SMEs are difficult to
target cost effectively, both because of their diversity
and the lack of time, resource and expertise they have
to apply to these ‘non-core’ issues.

b Product energy efficiency labelling could be extended
across business and public sector-related products,
and increasing product standards could be used as a
highly cost-effective way to remaove the least energy
efficient products from the market-place. This approach
wauld be highly cost effective for SMEs in particular.
The Government’s Enhanced Capital Allowances
Scheme (ECAs) energy technology list strongly influences
product selection and manufacturers; ECAs should be
maintained and criteria for qualifying technologies
regularly tightened
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Interest-free loans for SMEs will also help to drive
change in the SME segment, overcoming the barrier that
many small firms have of inadeguate access to capital

-

Far stronger Public Sector leadership can both set a
behavioural and strategic example to the private sector
and leverage its large purchasing power (the public sector
was responsible for one third of non-domestic new build
and refurbishment in 2004). Meeting the established
target to reduce public sector carbon emissions by 12.5%
by 2010 will require greatly improved governance, tighter
procurement guidelines, extension of ring-fenced interest-
free loans, and extension of other support mechanisms.

"White certificate/baseline and credit’ project style trading
offers supplementary but limited options. These schemes
require costly, complex verification and monitoring of
individual projects, have lower impact as they focus largely
on asset-related investments rather than behavioural
opportunities and, if Government pays for the credits
generated, are less cost effective than altemative
approaches. Placing obligations on energy suppliers to
save energy amongst their business customers, particularly
small and medium sized enterprises — 'Energy Efficiency
Commitment for SMEs" — may help but delivery through
such market-based routes is likely to remain modest and
high-cost in this intractable market segment.
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iv Quantified conclusions on cost and delivery

Resuming and accelerating the decline in UK CO; emissions is possible and
need not damage UK business. We analysed various policy packages in detail
using diverse methodologies to establish carbon savings, cost implications and
the best mix of measures from a carbon reduction and competitiveness point

of view going forward.

-

Prompt implementation of our most cost-effective package
of measures could reduce carbon emissions from business
and public sector end use by up to -4.7-5.1MtC p.a. by
2010 and -11.2-12.6MtC p.a. by 2020 (about 10% and 20%
respectively of projected emissions from these sectors).
This would turn projected growth into an absolute
decline averaging about 1%/yr. In 2020, -9MtC p.a. of
this delivery would come from the existing instruments
(assuming they are fully implemented to maximise carbon
savings), whilst the net prize of broadening the package of
measures is an additional carbon saving of 2.2-3.6 MtC p.a.
(Charts A and B). This significant additional prize is
primarily driven by the proposed new UK trading scheme

-

Over 90% of these savings can be achieved by technologies
that deliver net cost savings at a 15% cost of capital.

On this basis, a strengthened Climate Change Frogramme
would create a significant aggregate net benefit for

UK firms, saving up to £70/tC0; on a lifetime basis.

The overall impact of strengthening the policy measures
to address climate change in the business and public sectors
will have little or no impact in terms of competitiveness
of UK business except potentially in a few limited cases:

» As explained in previous studies, several of the sectors
in the EU ETS have potential to profit from it due to
pricing effects and the value of the free allocations
they receive, The cumulative impact of the instruments
modelled in this study, and separation of EU from non-EU
trade, do not change this fundamental conclusion

b Despite derogations in the energy-intensive sectors,
aluminium smelting could be severely impacted if
purchasing electricity from the grid, and for strengthened
measures beyond 2012 the steel and cement industries
might justify protection against imports from regions
without equivalent measures. The cost increases in cther
energy-intensive sectors overall would not materially
affect their competitiveness, though we cannot rule out
possible exposure of exceptional individual subsectors
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Outside the energy-intensive industries, the cumulative
financial impact of the price-based measures in our
strongest scenarios would add 1-1.5p/KWh to electricity
prices by 2020. This, and any additional investment
required, could be offset by efficiency gains and revenue
recycling. Outside the energy-intensive sectors the net cost
impacts of the policies under consideration are immaterial
and many could gain

-

The macreeconomic modelling studies we employed tend
to confirm the carbon savings potential of pure price
instruments but generate a range of conclusions about
GDP impacts in particular. In our high carbon price
scenarios, GDP impacts vary by +/- 0.3% by 2010
{compared to baseline projected emissions). Further
wark is underway to reconcile the conclusions from

the two macroeconomic models used in this study.
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Chart A Carbon delivery 2005-2010 of existing package, and additional carbon prize of a strengthened
package of measures MtC p.a. saving in 2010 vs. projected emissions (60MtC)***
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+ Base case delivery of existing package close to EEAP (Energy Efficiency Action Plan) estimate (-3MtC),
however mix of instruments is different

» Building Regs. and EPBD delivery still low as insufficient churn of stock

» Broadened package including UK CETS capable of delivering additional 1.1-1.5MtC

Chart B Carbon delivery 2005-2020 of existing package, and additional carbon prize of a strengthened
package of measures MtC p.a. saving in 2020 vs. projected emissions (38MtC)j***
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+ Building Regs. and EPBD key route to deliver change in buildings

+ EUETS and CCA effective for energy-intensive sectors, with little loss on removing overlap in regulation post 2010

+ Broadened packase including UK CETS has potential to deliver additional 2.2-3.6MtC

Hote: *Savings In end-use only, excluding power sector switching, EU ETS based on market price of €15/tC0; in 2010, €30/tC0; in 2020 and 1% p.a. cutback, CCL

at current strangth; **Additional delivery of a strengthened package including LIK Consumption-based Emisslons Trading Schemsa (LUK CETS), net of overlap with
CCL and the Carbon Trust (strengthened EPRD product standards are orly additional to UK CETS in SMEs); *“*Allowing for CCP delivery 2000-2005 (3MtC)

i iy Al

07




08 The UK Climate Change Programme

v Innovation and interactions

Innovation and interactions with other sectors offer the potential of additional
savings, but costs could also be increased if instruments are inappropriately
extended or the CCP is insufficiently broad-based.

» UK businesses, particularly energy-intensive industries,
are already a prime focus of climate-change-related
legislation. Strengthened action must be accompanied by
equal policy attention to emissions growth in transport
and the domestic sector

» A high EU ETS carbon price would drive coal to the margin
of power supply and magnify the near-term carban-value
of end-use electricity efficiency. Decarbonisation of
power generation over time, driven by the EU ETS
and industry-building instruments like the Renewables
Obligation, has the potential to reduce the knack-on
price impacts of the EU ETS to electricity consumers

b Extending the EU ETS to aviation carries the risk of
magnifying cost impacts on the rest of UK and European
industry, if the price is to develop to a level that would
significantly affect aviation emissions directly.

Implementing policies that accelerate the adoption of
leading-edge efficiency technologies will also accelerate
related innovation. However, additional and ongoing policy
support will be required to accelerate the development
of new energy efficient and low carbon technologies (which
fall outside the scope of this study). The potential for
end-use innovaticn is enormous and international data
suggests that higher domestic energy prices do not in the
long-run increase national energy expenditure.
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The EU ETS will start operating from January
2005. It is a cornerstone of UK and EU strategy
for tackling climate change, and will be by far
the world’s biggest programme of pollution
control, worth potentially tens of billions of
Eurcs. Many industries have raised concerns
about the scheme’s potential impacts on
industrial competitiveness.

For these reasons, the Carbon Trust initiated this
project to explore in depth the implications of
the EU ETS for industrial competitiveness in the
UK and the wider EU. The study incorporates
both economic modelling, conducted by OXERA,
and a series of interviews with key stakeholders
primarily in industry. The full details,
assumptions and results of the OXERA

modelling are available on
www.thecarbontrust.co.uk

This report presents our analysis of the
combined insights from the economic modelling
and the stakeholder interview programme.

Professor Michael Grubb
Associated Director of Policy,
The Carbon Trust

Dr James Wilde
Strategy Manager,
The Carbon Trust




Background

The EU Emissions Trading Scheme is the world’s
most ambitious programme for environmental
management: it is central to delivering Europe’s
Kyoto commitments, and it will create pollution
control assets potentially worth tens of billions
of Eurps. It has already engaged the attention

of industry across Europe far more than any other
initiative to address climate change.

Emissions trading should enable European
industry to seek out the lowest cost emission
reductions anywhere in the enlarged Europe
without restrictions - or indeed, through more
specific project investments, anywhere in

the world. At the same time, industry has
voiced vigorous concerns about the scheme,
particularly its potential impact on industrial
competitiveness. If the scheme does damage
competitiveness it could not only be economically
detrimental: it would also undermine the
environmental objective if disadvantaged
industries moved abroad to regions where
operations might be less environmentally
efficient than current European practice.

Our approach

The impact of the EU ETS on the competitiveness
of a given sector will depend upon policy
decisions relating to the price and allacation

of emission allowances, and upon the sector’s
potential exposure. A sector’s potential exposure
in turmn depends upon the proportion of energy

as a component in its overall production costs
(its energy intensity), and the extent to which
international or other competition may constrain
its ability to pass any cost increase on to buyers
of its products.

Qur modelling work examined in depth five
sectors that differ widely in their energy intensity
and trade characteristics: electricity, cement,
paper, steel and aluminium. Quantitative results
were generated for three scenarios at various
prices and allocations reflecting plausible stages
in the development of the EU ETS, whilst
interviews tested emerging conclusions against
real-world conditions and added a variety of
insights about actual conditions and concerns.



Sector findings

Because most sectors in the EU ETS will be given
allowances to cover the great majority of their
emissions, they need to pass only a small fraction
of the marginal cost increase arising from the

EU ETS through to prices in order to maintain
profits at previous levels. Economic theory
suggests that companies would pass the majority
of the marginal cost increase through to prices,
leading to increases in aperating profits subject
to the constraints of competition from any
companies in the market that do not face similar
EU ETS-related costs.

Our overall conclusion is that the EU ETS is
unlikely to reduce the profitability of most
industrial sectors, providing that it is
implemented in roughly equivalent ways across
different EU countries and that the price rises
are not so large as to make non-EU imports
profitable on a large scale.

In our central scenario with a carbon trading
price of €10/tCO21 and a large allowance cutback
focused upon electricity, the generating sector
can maintain its profits by increasing wholesale
UK industrial electricity prices by about 5%. Even
if the power sector passes through three times as
much (the level that would theoretically
maximise its profits from the EU ETS), both steel
and cement have to raise final prices by only
about 1.5% in order to maintain their current
profitability, whilst the corresponding rise in
newsprint prices is negligible (0.1%).

Our specific sector studies indicate that
electricity, cement and the paper (newsprint)
sectors could increase operating profits across

a range of scenarios by passing more of their
marginal cost increases through to prices.
However, there could be winners and losers at
the individual company level. The steel sector
can also maintain its profits in our first two
scenarios but may suffer in our more severe,
longer term scenario, and again there are likely
to be winners and losers at an individual company
level. Of the modelled sectars, only aluminium
loses from the EU ETS - despite, or indeed partly
because, of the fact that it is not within the EU
ETS system.

Interviews with companies in the sectors point to
a number of important complexities, but do not

alter these basic conclusions assuming sectors
across Europe face similar constraints in terms
of their emissions caps.

High-level analysis of other sectors suggests that
aluminium is unique: no other sector comes close
in terms of either its net value at stake, or its
degree of international trade exposure. We could
not rule out the paossibility that some specific
subsectors, at a level below aggregated sectors,
may be similarly exposed, but nor could we
positively identify any such cases.

Competitiveness effects within
the EU

Overall our findings do not support the view that
the EU ETS threatens the competitiveness of
industry in Europe for most sectors, providing
that EU Member States take a broadly consistent
approach.

Industry is very concerned about differential
allocation, pricing effects and possibly
differential enforcement between EU countries.
Differential allocation would not in principle
affect pricing directly, but would affect overall
profitability.

Present allocations between different countries
indicate wide differences, with several countries
proposing allocations that appear likely to give

a significant surplus to their sectors. This
inevitably fuels the concern of UK industry about
differential treatment. Moreover, such allocations
will not get industries in these countries on
course to meet their Kyoto targets and leaves
them with the prospect of more rapid cutbacks in
the Kyoto period of 2008-12.

The low prices arising from these weak
allocations mean that such differential treatment
is unlikely to be competitively significant for any
sector with the possible exception of steel. Such
intra-European effects would become more
significant at higher prices, reinforcing the case
for a consistent approach to allocation across the
EU. If the EU ETS is to generate significant
abatement activity and get EU countries on track
towards meaningful reductions, without distorting
competition within Europe, the EU will need to
act both to strengthen allocations and to ensure
more consistent approaches between Member
State allocation plans.
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Chart 1. Temperature changes around the world in the last quarter of the 20th century
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Large-scale warming of both the land and ocean surface occurred in the last quarter of the 20th century, with the
largest increases over mid and high latitudes of North America, Europe and Asia. The pattern, including faster
warming over land than oceans and faster near the poles than equator, is consistent with that expected from
greenhouse-gas warming.

Source: Intergovernmental Panel on Climate Change. Third Assessment, Climate Change 2001: Synthesis Report (Figure 2-6b)



