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Foreword

In October 2010, ICMM’s Council of CEOs approved the establishment of a new
program of activities aimed at the climate change issue. The program would

have at its core the idea of championing a “principle-based” approach to guide
developing climate change policies, regulations and laws. In addition, it would
establish ICMM as a “thought leader” in certain key topics. The following year,
they approved a set of seven principles for climate change policy designed to
guide the development of effective and efficient national and sub-national climate
change approaches that contribute to sustainable development while remaining
competitive in a low carbon economy.

The cost of carbon pricing: competitiveness implications for the mining and
metals industry is one of a series of three reports that describe our work in
those areas over the last two years. The other publications look at responding

to the risks associated with the physical impacts of climate change and examine
options for revenue recycling out of carbon pricing policies.

We recognize that it is the right of governments to set their own specific targets,
policies and measures to manage their emissions. That said, this report
demonstrates that careful consideration in both design and implementation
phases is required for such policies and measures to be both environmentally
and economically effective.

This report includes a survey of the current policy environment in select regions,
new research on the quantitative impacts of climate change on four commodities
in different carbon pricing regions and also provides an assessment of these
current policies against ICMM’s Principles for climate change policy design.

ICMM and its members are committed to playing a constructive and substantive
role in the ongoing climate change policy dialogue. This report is a demonstration
of that commitment.

Ultimately, our aim is to ensure that we strengthen our contribution to sustainable
development by playing our part in addressing the climate change challenge,
while at the same time securing the continued competitiveness of the mining

and metals industry.

R Anthony Hodge
President, ICMM
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Executive summary

The objective of this report is to assess how best to develop
carbon pricing policies that achieve a transition to a low
carbon economy without compromising the ability of national
industries to compete internationally. The assessment is
based on a survey of the current policy environment, new
research quantifying the impacts of climate change policies
on member companies, a series of interviews with members'
and an assessment of policies based on ICMM’s Principles
for climate change policy design.

ICMM member companies have interests at some 800 sites
in over 60 countries across the globe, not including
exploration activities. These interests include the extraction
of raw materials, subsequent processing and refining of
these materials in a range of processes and the production
of end products for sale in local and international markets.
Between them, ICMM member companies produce metallic
and non-metallic outputs that account for around 20 per
cent of the value of global mining production.

The geographic regions analyzed include the European
Union (EU), South Africa, Australia, Canada and the US, as
well as sub-national jurisdictions within the US and Canada,
namely California, Quebec and British Columbia. These are
regions where ICMM member companies have a significant
production presence and where there are climate policies
currently in place or under development.?

Four commodities are included in the analysis: iron ore,
copper, aluminium and coal. These commodities encompass
a range of widely produced and used outputs and a variety
of extraction and production techniques in a number of
locations globally. The analysis on iron ore and coal focuses on
upstream; the analysis of aluminium focuses on the smelting
process; and the analysis of copper covers both mining and
refining processes to show the impact of carbon pricing on
financial metrics for both upstream and downstream
processes. Many of the lessons drawn from the analysis are
applicable to the mining and metals industry as a whole.

1 This report uses quotes from interviews with member companies for
illustrative purposes. The quotes have not been identified with the
interviewee and are not representative of the views of a sector or of
ICMM member companies more generally.

2 Alberta established a carbon pricing system in 2007. Due to limited
production interests of ICMM members in the province, the system is not
part of the quantitative analysis presented in Section 2, but is included in
the analysis throughout the rest of the document due to its interesting
design features.

Carbon pricing policy

Recent years have seen an increase in the number of
carbon pricing systems that have been proposed or
implemented. The type of policy mechanism - carbon
trading or carbon taxation - and its design differs across
jurisdictions, which may present a risk to industry
competitiveness as carbon costs will not be equivalent.
Multinational companies may face a range of different
carbon costs, different costs for complying with other direct
regulations and will also need to comply with different
operational requirements and monitoring and reporting
practices, again adding costs.

Table 1 indicates that, at least for the mining and metals
sector, the world of carbon policy and pricing is extremely
heterogeneous with different rules for coverage and
pricing in each scheme.

“Recent years have seen an
increase in the number of
carbon pricing systems that
have been proposed or
implemented. The type of
policy mechanism - carbon
trading or carbon taxation
- and its design differs across
jurisdictions, which may
present a risk to industry
competitiveness as carbon
costs will not be equivalent.”

4 The cost of carbon pricing: competitiveness implications for the mining and metals industry
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Table 1: Coverage of carbon pricing policy relevant to the mining and metals industry (gases, thresholds and emissions sources)

Carbon pricing policy Gases, thresholds and emissions sources

Australia carbon pricing mechanism Covered where emissions from the following activities exceed 25kt per annum:

¢ stationary energy sources, eg on-site power generation

e industrial process emissions, eg emission of perfluorocarbons (PFCs) in aluminium
production

¢ fugitive emissions from operational mines

e emissions from waste and waste water, eg emissions from on-site landfill.

The list of liable entities published by the Clean Energy Regulator in June 2012 included
over 80 (out of 294) entities engaged in mining and metals industries.

South Africa Not yet determined, but indications are that it is likely to cover mining and metals.

EU emissions trading system Production and processing of ferrous metals is one of the sectors explicitly captured under
the EU emissions trading system. Facilities that include a combustion installation with a
thermal input above 20 MW are also included. As of Phase I, CO, from the primary
production of aluminium and PFCs from the aluminium sector will also be included.

Quebec emissions trading system Covered where emissions exceed 25kt per annum.

British Columbia carbon tax Fossil fuel purchases by the sector covered.

Canada regulation Not currently regulated.

California emissions trading system Covered where emissions exceed 25kt per annum. An initial list of liable entities identified
six companies operating in the areas of steel and iron production, mineral mining and lime
manufacture, and metals product manufacturing.

US regulation Not currently regulated.

Addressing competitiveness and leakage

As Table 1 indicates, pricing policies vary, as will costs for
participants. This may lead to relocation of production and
investment and the distortion of trade flows, particularly if

industries are emissions intensive and trade exposed (EITE].

As a consequence, governments often introduce measures
to compensate for higher costs that arise as a result of
carbon pricing. These policies are listed in Table 2.

The most frequently adopted approach seen in the systems
under review is free allocation of allowances to industries
that are most vulnerable. Other potential approaches
include border adjustments (which have not been
implemented to date), tax rebates and direct financial

aid to industries. While these measures provide some
compensation, they may not be adequate to overcome

the competitive impact of pricing in certain sectors.

The challenge is to identify a price signal that sufficiently
protects industry while also serving as an incentive to
reduce emissions in their operations. Indeed, in some
cases there may be no room for a price signal due to other
particular domestic circumstances, such as electricity
costs, or acute international competitiveness pressures.

The diversity of the sector and differences in how EITE

is defined means that similar activities are considered
eligible for compensation in one system, and ineligible in
another. Furthermore, the level of compensation provided
is highly variable. Metals production is widely identified as
an EITE industry in the systems that have been reviewed,
particularly steel, iron and aluminium production.

Mining activities are less commonly classified as an EITE
industry although a number of systems do include mining
activities. For example, Australia awards a higher level of
compensation to integrated iron and steel manufacture
than to production of iron ore pellets. These variations
are a further source of differences in costs and
competitiveness across industries and regions.

Climate Change
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Executive summary

Table 2: Policies to address competitiveness and leakage in the mining and metals sectors

__

Australia carbon
pricing mechanism

South Africa -
under discussion

EU emissions trading
system

Quebec emissions
trading system

British Columbia
carbon tax

California emissions
trading system

No assistance under the Jobs and
Competitiveness Program (JCP).

Specific assistance package for gassy coal
mines set out in separate legislation.

Gassy coal mines will receive 10% uplift on
tax-free threshold for high process emissions
and a further 10% uplift for trade exposure.
Offsets can be used for up to 5% of liability.

In Phase IIl (2013-20), mining of hard coal,
iron ores, non-ferrous metal ores and other
mining and quarrying activities will receive
benchmarked free allowances covering a
large portion of their emissions (depending
on efficiency).

Identified activities will receive benchmarked
free allowances when the system begins in
2013.

Revenue recycling will include some allocation
to energy efficiency technologies in the
industrial sector.

General corporate tax reductions.

Mining and manufacturing of soda ash and
diatomaceous earth mining will receive free
allowances in line with highly emissions-
intensive activities.

Highly emissions-intensive activities receive free
allowances equivalent to 94.5% of industry average carbon
emissions (based on 2005-08) in the first year (2012/13),
declining at the rate of 1.3% per annum thereafter; the
industry average carbon emissions includes both Scope 1
emissions and Scope 2 emissions associated with
purchased electricity use and steam. This includes zinc
smelting, aluminium smelting, alumina refining, magnesia
production, integrated iron and steel manufacturing,
manufacture of carbon steel from cold ferrous feed,
manganese production, production of fused alumina,
copper production.

Moderately emissions-intensive activities receive free
allowances equivalent to 66% of industry average carbon
costs in fixed-price period, declining at the rate of 1.3%
per annum. This includes integrated production of lead
and zinc, production of iron ore pellets, magnetite
concentrate production.

Specific assistance package for steel production and
iron foundries.

Iron and steel and aluminium will receive 10% uplift on
tax-free threshold for high process emissions and a further
10% uplift for trade exposure. Offsets can be used for up
to 5% of liability. Other sectors deemed to be highly trade
exposed can receive 10% uplift on their tax-free threshold.

In Phase lll, identified activities will receive benchmarked
free allowances covering a large portion of their emissions
(depending on efficiency).

Potential for additional assistance in relation to higher
electricity costs resulting from carbon pricing under the
framework for state aid.

Activities identified will receive benchmarked free
allowances when the system begins in 2013.

Revenue recycling will include some allocation to energy
efficiency technologies in the industrial sector.

General corporate tax reductions.

Steel production using electric arc furnace, hot rolled
steel sheet production, coke calcining will receive free
allowances in line with highly emissions-intensive
activities (see Table 6).

Picked steel sheet production, cold rolled and annealed
steel sheet production, galvanized steel sheet production,
tin steel plate production, secondary smelting and alloying
of aluminium, secondary smelting, refining and alloying

of non-ferrous metal (except copper and aluminium),

iron foundries will receive free allowances in line with
moderately emissions-intensive activities (see Table 6).
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Quantitative analysis of systems

The quantitative analysis evaluates the impact of carbon
pricing policies on key financial metrics for the mining and
metals industry, including sales; capital spent; a measure
of profit whereby earnings before interest, taxes,
depreciation and amortization (EBITDA) are used; and
cash costs (defined as a company'’s sales (revenue)) minus
EBITDA. Only publicly available information has been used
and inferences are only made when directly supported by
the evidence.?

Illustrative results for each of the four commodities
considered are shown in Figures 1-4, which compare carbon
costs — based on levels set out in legislation or recent
carbon market analyses - to the selected financial indicators.
General inferences from the quantitative analysis are:

e As prices or tax levels increase, the scale of potential
impact increases and the impacts become increasingly
divergent between regions, largely due to differences in
the electricity-generating mix.

e The inclusion or exclusion of a sector from compensation
measures will strongly influence the cost impact of
pricing on the bottom line.

e There is the potential for large variations on the impact
of financial metrics from year to year, particularly for
globally traded commodities.

Aluminium and copper production (see Figures 1 and 2) are
both electricity-intensive industries. The impact of emissions
reductions policies is likely to be acute if power generation
is included and/or the electricity generation type emits
high levels of greenhouse gases (GHGs). Analysis suggests
if all costs are passed through to aluminium producers,
carbon costs can be as high as 70 per cent of EBITDA.

For aluminium, potential impacts are considerably lower if
renewable electricity is purchased rather than electricity
with a grid-based average carbon intensity. Compensation
measures significantly reduce costs, except in British
Columbia and in the EU, when grid-based electricity is
consumed. A similar pattern of results is seen for copper,
except that the difference in potential impacts between grid
electricity and renewables is much less pronounced.

3 A full description of the inputs and assumptions to the quantitative
analysis can be found in Section 2.

The impact of emissions reductions policies on iron ore
mining is likely to be lower due to its relatively low
emissions intensity. Emissions mainly arise from the
combustion of oil products. Figure 3 shows that the
potential impact of carbon costs, without any compensation,
is less than 1 per cent for all jurisdictions and all financial
indicators except for total costs in British Columbia and for
annual capex for all four jurisdictions. However, emissions
intensity can vary across production sites and the policy
impact can differ accordingly. The ranges on Figure 3
illustrate the variation that ICMM member companies have
around these averages.

Figure 4 shows that the potential carbon costs for coal
production are similar on average for the four jurisdictions
where ICMM member companies have a significant share of
production. However, coal production has a highly variable
emissions intensity by mine, which depends on the product
mined (metallurgical or thermal coal) and the type of mine
(gassy or non-gassy mine).

“The impact of emissions
reductions policies is likely to
be acute if power generation
is included and/or the
electricity generation type
emits high levels of
greenhouse gases.”

Climate Change
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Figure 1: Carbon cost impacts on aluminium production
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Figure 2: Carbon cost impacts on copper production
Note that at present, copper smelting is not undertaken in British Columbia; the results shown are therefore illustrative only
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Figure 3: Carbon cost impacts on iron ore production
Emissions intensity data (indicated by vertical bars) submitted by ICMM member companies under the Carbon Disclosure Project
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Figure 4: Carbon cost impacts on coal production

ICMM average carbon intensity (carbon costs in 2013 without support measures)
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Assessment of climate change policies

Governments must balance multiple policy objectives

when introducing a carbon pricing system. These include
environmental effectiveness, economic efficiency in
incentivizing reductions and ease of implementation.
ICMM’s Council of CEOs have published an integrated set
of principles for climate change design to support these
objectives while minimizing the impact on industry
competitiveness and ensuring long-term economic prosperity.
These principles, shown in Box 1, must be applied
collectively.

Box 1: Principles for climate change policy design

Overall, we are advocating an approach to policy and action
that will ensure our industry plays its full part in contributing
to sustainable development while remaining competitive in a
low carbon economy. Our approach is based on applying a set
of seven principles for guiding development of policy and
action for industry commitments.

In summary, the principles for climate change policy design
are:

1. provide clear policies for a predictable, measured transition
to a long-term price on GHG emissions

2. apply climate change-related revenues to manage a
transition to a low carbon future

. facilitate trade competitiveness across sectors
. seek broad-based application
. be predictable and gradual

. be simple and effective

N o 0o N W

. support low-emission base-load generation technology
development.

ICMM and its members will work with governments to develop
climate change policy and regulation reflecting all of these
principles and supported by a strong analytical foundation.

Specific concerns for mining and metals sectors

The characteristics of a given commodity and the process
used to produce it are fundamental to the effects that an
emissions reduction policy will have on the production costs
and, in turn, on the relative competitiveness of production.
The quantitative analysis presented in Section 2 highlights
the following important characteristics.

Price

An indication of the percentage increase in costs of a carbon
policy enables the easy identification of the most vulnerable
commodities. The increase will be relatively low if the
commodity’s energy intensity of production is low, and if
other costs, for example labour or capital, are high.

Trade exposure and emissions intensity

The impact of carbon pricing on industry costs is likely to be
lower on average where there is less trade of a commodity,
but trade exposure should be considered at the installation
level. Some installations are exposed to global competition
whereas others are not. Similarly, while it is evident that
lower emissions intensities should lead to lower exposure,
this will also be influenced by the scope of emissions
coverage (direct and/or indirect), the sources of emissions
(combustion, process, fugitive) and the types of gases

that are captured by the system. Where a large part of
emissions are omitted due to narrow coverage, the effects
are expected to be less acute than otherwise, and
particularly for certain industries whose emissions are
dominated by a specific gas. A well-designed system will
have a test for trade exposure to determine eligibility for
compensation, noting the difficulty in designing indicators
to serve this purpose.

Volatility over the economic cycle

This report uses five-year average (2007-11) financial
figures that include a high variation in specific figures within
that timeframe. The financial performance of commodity
industries is highly variable and carbon costs become more
or less affordable according to industry and market trends.
The “high” and "low” points in the commodity cycle may or
may not be included in the period analyzed. Carbon systems
need to be responsive to market turbulence.

Emissions reductions technologies

The impact of carbon pricing can be more easily mitigated if
there are low carbon technologies still to be implemented.
Unfortunately, this is not often the case for energy-intensive
industries: as energy is a major part of their production
costs, its use has been largely optimized over a long period.
However, some cases exist where policy can spur
development and those need to be carefully identified in
close consultation with the relevant industry.

1 0 The cost of carbon pricing: competitiveness implications for the mining and metals industry
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Recommendations

Based on the analysis undertaken, the following
recommendations have been drawn:

1. Carefully consider the treatment of the electricity sector
and how this will affect all industrial users of electricity
Inclusion of the electricity sector within a system may result
in carbon costs being passed through to users through their
electricity bills. The potential impact is greater for those
industries such as metal smelting that are electricity
intensive and in cases where the electricity grid is fossil fuel
dominated. The fuel mix of a grid is largely out of industry’s
control. To mitigate the impact, carbon pricing systems
need to consider how best to treat the electricity sector and
how to account for and mitigate any related increases in
user costs.

2. Link long-term emissions reductions targets into policy
measures

Significant reductions in GHG emissions from the mature
processes used in the majority of mining and metals
process will tend to require significant investment

in research, development, dissemination and deployment.
Where carbon pricing policy is implemented, the objective
of compensation measures should be to give support to
industries in making the transition to a low emissions
economy and to act against the disadvantages that are
created by unequal carbon costs.

The timescale for policy
introduction should aim to
reflect company investment
concerns and environmental
effectiveness rather than
the political cycle.”

3. Make policies specific to regional context and priorities
The introduction of climate change policy has to take into
account the context in which it is being developed and
implemented. Domestically, the level of economic and
social development, the political and industrial support
for the policy as well as government priorities will help

to determine the feasibility and likely impacts of policy.
External factors are also important: trade links and
policies elsewhere will have a bearing on the outcome

of domestic policy.

The links with the broader policy environment also need
to be considered since this environment can support or
undermine the achievement of emissions reductions
policies. Support can come through the introduction of
policies to support low carbon electricity generation

(eg feed-in tariffs for renewable energy or fiscal incentives
for carbon capture and storage (CCS) demonstration
projects) or through funding for initiatives to deploy
sector-specific emissions reductions technologies.

By contrast, success in achieving emissions reductions
may be weakened by a tax environment that is too onerous
or in the absence of support measures that will help to
develop a low carbon electricity sector.

4. Provide clear and consistent incentives

The mining and metals industries have extremely long
investment cycles with investment proposals that may be
developed and implemented over periods in excess of 50
years. As a result, policy certainty and stability is essential.
It is beyond the capacity of government to provide long-term
prices and operational details. However, establishing
long-term targets for emissions reductions and long-term
objectives for policies can bring some certainty to participants.
More importantly, building a political and social consensus
around the need for emissions reductions policies will
increase the likelihood that such policies will continue to exist
in the future. Policies should be gradual and announced in
advance of implementation to give time for consultation and
preparation. The timescale for policy introduction should aim
to reflect company investment concerns and environmental
effectiveness rather than the political cycle.

A clear and consistent price signal is also important
although the certainty of a price signal over the longer term
will depend on a range of complex interlinked factors such
as political credibility, long-term targets and objectives, and
the existence of price controls or future tax rates.

5. Reflect industry and facility heterogeneity in policy design
Coverage of a carbon pricing policy should be broad enough
to ensure that the cost of emissions reductions is shared
across the economy and narrow enough to guarantee that
the system is workable. To ensure viability, a number of
systems have adopted a phased approach for different
sectors under which coverage increases over time as well
as emissions thresholds that limit the number of entities
within a system.

Climate Change
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In terms of addressing the risk of competitiveness impacts
and carbon leakage, the criteria for receiving support need to
be clearly defined and assessed on an industry-by-industry
basis at the very least. A more granular assessment may be
required within an industry but this needs to be balanced
with the associated costs of doing so.

As with emissions reductions policies, compensation policies
need to be developed with the understanding that they are
one in a range of factors that affect the competitiveness of
an industry and also one in a range of factors that will
determine where a company produces and invests. Other
factors that are of relevance include resource availability
and quality, cost of inputs, company strategy and the fiscal
and political regime. To the extent that the government can
have an impact on these factors, it could consider how best
to support production and investment by industry.

6. Adopt a collaborative approach and aim for a global
emissions system

Policymakers should strive to build a political and social
consensus on climate change policy. All industries that are
likely to be affected by the introduction of policies should be
consulted. Mining and metals industries have a key role to
play based on their importance to national economies both
in terms of gross domestic product (GDP) and the products
they provide.

Policymakers should also look to industry and government
experience internationally to help design an effective carbon
system. This could also facilitate the harmonization of
various elements of policies such as reporting requirements
and the use of offsets, reducing costs and competitiveness
implications to participants. Such harmonization would

also support a global emissions system in the long run.

4 Competitiveness implications for mining and metals (ICMM, 2011)
discusses the economic and strategic importance of the mining and
metals industry. It notes six countries where mineral rents are over
10 per cent of GDP, and six more where coal rents alone are over
2.5 per cent of GDP. It also notes that outputs from the mining and
metals industry are often necessary inputs to sectors of the economy
that can be vital to economic and technology development, and that
governments often consider the mining and metals industry to be of
high strategic importance.

“As with emissions reductions

policies, compensation
policies need to be developed
with the understanding that
they are one in a range of
factors that affect the
competitiveness of an
industry and also one in a
range of factors that will
determine where a company
produces and invests.”

1 2 The cost of carbon pricing: competitiveness implications for the mining and metals industry
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SECTION 1

Background to carbon pricing policy,
competitiveness and carbon leakage

Introduction

While progress to establish a legally binding global regime
to address climate change has been slow, recent years
have witnessed the development of a range of emissions
reductions policies. Systems currently in operation include
the EU emissions trading system, the New Zealand
emissions trading system, the British Columbia carbon tax
and the Alberta Specified Gas Emissions Reduction System,
as well as a range of national carbon taxes. Recently
introduced systems include the Australia carbon pricing
mechanism, which began operation in July 2012, and
emissions trading systems in Quebec and California, which
commenced trial operations in January 2012 prior to full
launch in January 2013. Furthermore, a number of policies
are under development. South Africa has announced plans
for a carbon tax, South Korea has passed legislation for an
emissions trading system and emissions trading systems
are under development in seven Chinese provinces and
cities raising the possibility of a national system developing
in China in the near future.

Some systems have also been abandoned or reduced in
recent years. In the US, the proposed Midwest Greenhouse
Gas Reduction Accord (MGGRA] (an emissions trading
system) was disbanded while six states announced their
withdrawal from the Western Climate Initiative (WCI)

cap and trade system, and New Jersey withdrew from the
Regional Greenhouse Gas Initiative (RGGI). These resulted
from changes in the political and economic landscape,
partly driven by global recession. These factors may also
threaten the ongoing viability of existing systems.
Recently, controversy over the Australia carbon pricing
mechanism culminated with the leader of the opposition
vowing to abandon the system should his party win the
next general election. Regardless of the likelihood of this
occurring, it indicates the political importance of a carbon
pricing policy in Australia.

Despite such developments, the impetus for emissions
reductions systems continues and the diversity of carbon
pricing policies gives rise to potential competitive
distortions in a number of sectors.

“The objective of this report is

to compare existing, formal
carbon pricing policies currently
implemented around the
world in order to explore the
opportunities and challenges
arising for each for carbon
emissions reduction, economic
viability for the mining and
metals industry, competitiveness
and carbon leakage.”

The objective of this report is to compare existing, formal
carbon pricing policies currently implemented around the
world in order to explore the opportunities and challenges
arising for each for carbon emissions reduction, economic
viability for the mining and metals industry, competitiveness
and carbon leakage. As such, it does not cover policies that
target carbon emissions reduction outside of formal pricing
mechanisms, such as renewable energy targets or fuel
economy standards. It is recognized that such policies also
present opportunities and challenges for industry, in some
cases more significantly than carbon pricing.

While this report focuses on a comparison of jurisdictions
that have implemented carbon pricing policies, it is worth
stating the implicit fact that industrial players that do not
operate under formal carbon pricing policies benefit from
having no carbon price compared to those that do and
that such regions are currently at a competitive advantage
over those included in this report because of this fact.
Having said that, the report does not consider those areas
where carbon pricing is under development (eg China at the
provincial level).

Background to emissions reductions policies

Direct carbon pricing can be in the form of an emissions
trading system or carbon taxation. These market-based
instruments create a financial rather than legal incentive
(as is the case with direct regulation) to reduce emissions.
There are also hybrids of these approaches. For example,
an emissions trading system can contain added design
elements such as a buyout price or price floor. Please see
Table 3, which outlines a number of design features.

1 4 The cost of carbon pricing: competitiveness implications for the mining and metals industry
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Table 3: Design features common to regulatory and pricing approaches

All systems: carbon tax, emissions trading system, regulatory

Emissions scope

A system can cover Scope 1 emissions only (emissions occurring directly as a result of a production process),

or it can also include Scope 2 emissions (emissions that result from consumption of purchased electricity

and steam).

Emissions sources

A policy can target upstream sources (the producers and suppliers of fossil fuels) or downstream sources (the

users of fossil fuels). Downstream sources can be distinguished as large-scale and small-scale emitters.
Policies do not typically aim to capture all economic sectors, but instead focus on a sub-set of emitters often by

sector or scale.

Target design

The overall emissions reduction target and the targets for relevant sectors need to be determined. Targets can

be either absolute (ie a reduction in emissions levels) or intensity based [ie a reduction in emissions per tonne
of output). Alternatively, the policy objective can be the successful implementation of certain technologies or

processes.
Gases covered

Data and reporting

A system can cover one or more GHG emissions.

The existence of an emissions inventory is an important precursor to the development of policy. This is

necessary to monitor and ensure progress. Robust monitoring, reporting and verification (MRV) systems and
procedures will vary by system, with some systems having stricter requirements than others.

Carbon pricing systems: carbon tax, emissions trading system

Cost containment

A system can include design elements to reduce the cost of compliance. While these will usually be different

for a carbon tax and emissions trading system, some mechanisms such as offsets could be used in both cases.

Revenue recycling

Emissions trading systems

There are two types of emissions trading systems. Cap and
trade is the most common approach to emissions trading.

A government sets a maximum level of emissions that a
sector is permitted to emit (thereby giving a certain
environmental outcome). It then allocates a specified quantity
of allowances, which represent the right to emit a unit of
emissions, to each of the participants in the sector. At the
end of a given period, typically a year, these entities are
required to submit allowances to cover their total emissions
in that compliance period. Participants holding insufficient
allowances to cover actual emissions must buy allowances in
the carbon market to cover their shortfall, while entities that
have excess allowances can sell these allowances or, where
permitted by the system, retain them for use in future
periods (“banking”). The penalties for non-compliance can
be severe, for example in Australia, failure to surrender
sufficient allowances exposes liable entities to a monetary
penalty of 130 per cent of the applicable fixed price, during
the fixed-price phase, and up to 200 per cent of the average
auction price, during the floating-price phase.

Carbon pricing systems may generate revenue. In each case, it has to be decided how revenue should be used.

Allowances can be allocated directly to firms either free of
charge or at a fixed price or can be auctioned. The design of
the allocation will have different cost impacts on the firm as
allowances are valued in the market. Direct allocation can

be based on historical emissions (grandfathering), a firm’s
current production (output based) or based on industry-wide
performance (benchmarking). A mix of allocation approaches
might be used in the same emissions trading system or the
allocation method might change over time (typically phasing
out free allocation in favour of auctioning].

There are a number of additional features that can refine
how the emissions trading system operates. Frequently,
these are aimed at increasing certainty and reducing the
cost of compliance for participants. These include offsets,
banking and borrowing provisions and the use of price
ceilings and floors.

An offset is a tradable allowance representing a unit of
emissions that has been reduced outside of the formal
covered sector in the emissions trading system.
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A banking provision allows participants to carry over excess
allowances from previous compliance periods to the current
period. Similarly, a borrowing provision allows them to use
allocations from future periods.

Finally, a government may choose to introduce a price floor
and/or ceiling to ensure that the price of carbon stays
within a certain range. This offers some price stability and
certainty for participants.

In a baseline and credit system, the government sets an
absolute or intensity baseline. Emissions up to this baseline
are free of charge. Participants are required to submit
allowances for any emissions in excess of this baseline.

Emissions trading systems can be linked to one another
either directly or indirectly. Under direct linking, different
emissions trading systems recognize each other’s
allowances and permit trade between them. Under indirect
linking, different trading systems have access to a common
set of offsets or other credits eligible for compliance in
either system, thus creating indirect arbitrage between
systems each recognizing the same category of offsets.
Both types of linking should lead to a decrease in the
overall cost of emissions reductions as systems converge
on a single carbon price.

Carbon taxes

A carbon tax is a price charged on every unit of emissions

a participant produces. The price is usually fixed but can
also be set ad valorem, based on the cost of emission to

the environment. The overall quantity of emissions remains
outside the control of the government, although adjustments
in the tax level could be made in order to attempt to meet
targets.

A carbon tax does not lend itself to the same design variations
as an emissions trading system. For example, tax systems
are unlikely to be linked since taxes operate nationally and
tax revenues are not shared outside the given country.
However, it is possible to incorporate offsets and other
forms of credits into the tax system. The mechanisms of the
tax system such as tax rebates, exemptions and credits can
also be used to reduce costs to certain consumers, with
such measures being funded through the revenue collected
through the tax.

Subsidies

Governments may also offer direct compensation to
participants in the form of the subsidy to reduce the cost of
decreasing emissions.

To date, subsidies have not been used widely for incentivizing
the reduction of industry emissions. Possible reasons
include the potential costs for governments (requiring a
direct transfer of public funds to industry), difficulties with
knowing which abatement opportunities to prioritize in
different sectors and how long a subsidy would need to last
to create sustained incentives for industry to reduce its
emissions. Subsidies are outside the scope of this report.

Regulation

There are three ways to directly regulate emissions:
1. placing a limit on absolute emissions
2.mandating a maximum emissions intensity

3. specifying a requirement to use a certain production
process or technology.

While these policies do not directly put a price on
emissions, regulations ultimately carry price impacts on
GHG emissions.

Regulation is typically developed on a sector-by-sector
basis. It requires that each company meet a uniform
standard, regardless of the cost incurred, and offers no
flexibility around compliance (eg use of offsets), nor does
it offer any rewards for over-compliance.

The broader policy environment
Achieving economy-wide emissions reductions targets

requires a range of policy measures to be introduced
simultaneously.

Perspectives of a member company:

While legislation to reduce emissions is desirable, the costs
need to be considered in the context of the costs of other
government measures. In addition to the costs faced by all
industries, the mining industry often also faces taxes on the

extraction of resources, permitting and regulation costs,
property taxes and royalties. The viability of an operation in
a certain region and its continued contribution to economic
and environmental goals may be impaired where these costs
become unduly onerous.
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However, it is important to ensure that the policy
environment is coherent as a whole. Policies to reduce
emissions should be designed to be mutually reinforcing
and avoid any duplication or conflict, for example, the use of
revenue from a carbon tax to complement other sources of
funding or ensuring complementarity when participants are
required to comply with more than one policy. Governments
should consider the overall cost of policies

for participants, which includes both the cost of actual
emissions reductions and the costs of reporting them.
These should be manageable or else the viability of
operations and the effectiveness of policy may be
compromised.

Table 4: Emissions reductions policies’

Policy approaches adopted

The national and international political and economic context
will shape the type of emissions system that is introduced
and it must be balanced with the other objectives of
government. For example, South Africa proposed a carbon tax
rather than an emissions trading system based on the belief
that a tax-based system would have lower administrative
requirements and higher price certainty, suiting its current
level of economic and political development. There are,
however, concerns it will conflict with the government
priority of stimulating job creation since it will reduce the
funds available to companies to increase employment.

Table 4 presents an overview of carbon pricing and
regulation policies that have been proposed, disbanded or
are currently in operation in regions where [ICMM member
companies operate or where there is a large market for the
products of ICMM member companies. It also includes
other regions with established emissions systems. The use
of an emissions trading system is the most common policy
approach (principally cap and trade) and some systems
contain elements of both a tax and an emissions trading
system.

Canada

Quebec cap and Emissions trading
trade system

Cap and trade system covering absolute emissions of
industrial and electricity facilities that emit more than
25kt CO,e/annum. Linking to California under the WCl is

Legislation passed in 2011.
Transition year in 2012.
Full implementation from 2013.

in progress, but not yet finalized.

Alberta Specified
Gas Emitters
Regulation (SGER)

trading system

Hybrid tax/emissions  Intensity-based system with facilities emitting more than
50kt CO,/annum required to make a 12% reduction in
emissions intensity. Any shortfall must be covered by verified

Introduced in 2007.

offsets (from projects within Alberta) or a payment of
C$15/t into a technology fund. Surplus credits can be sold.

British Columbia
carbon tax

Carbon tax

Tax levied on the purchase of fossil fuels for use in industrial ~Authorized in 2008.
facilities, buildings, homes, cars and trucks. Introduced at

the rate of C$10/t CO, rising by increments of C$5 per year

to C$30 in 2012.

Federal regulation  Direct regulation

Sector-by-sector mandated standards. Already implemented Ongoing, with a sector-by-sector

in the transport sector; in progress for the electricity sector; approach adopted.
forthcoming for oil, gas and EITE sectors.

5 Red indicates the legislation failed, orange indicates ongoing introduction

of a policy, green indicates a policy is in operation.

continued
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Table 4: Emissions reductions policies continued

USA

California cap and
trade

RGGI

American Clean
Energy and

Security Act (ACES)

(federal)

Federal regulation

Europe

EU emissions
trading system

Switzerland

Africa

South Africa
carbon tax®

Asia Pacific

Australia
carbon pricing
mechanism

New Zealand
emissions trading
system

China emissions
trading System

Emissions trading
system

Emissions trading
system

Emissions trading
system

Direct regulation

Emissions trading
system

Hybrid tax/
emissions trading
system

Carbon tax

Emissions trading
system

Emissions trading

system

Emissions trading
system

Cap and trade system covering absolute emissions of
industrial and electricity facilities that emit more than
25kt CO,e/annum. Linking to Quebec under the WCl is
in progress, but not yet finalized.

Cap and trade system covering absolute emissions of the
electricity sector in selected New England and Mid-Atlantic
states.

Cap and trade system covering absolute emissions of large
stationary sources emitting more than 25kt/annum of GHGs,
producers and importers of all petroleum fuels and
distributors of natural gas.

Transport already covered. Standard issued for new power
plants in 2012. Subsequent Environmental Protection Agency
(EPA) rules are expected to cover existing power plants,

smaller installations and other stationary sources of emissions.

Cap and trade system covering absolute emissions of CO,
from the electricity sector and a range of industrial sectors.
Coverage of gases and sectors to be extended as of 2013
(Phase Ill) as well as phase-in of auctioning allowances.

A CO, tax is levied on the purchase of stationary fossil fuels
(transport fuels excluded). Companies can opt out of the tax
by participating in the emissions trading system - to date,
participants are mainly, but not exclusively, from EITEs.

Tax of R120 (US$15) per tonne of direct emissions as of
2013-14, rising by 10% a year until 2020. At least 60% of
emissions will be tax free.

Cap and trade system with an initial period (2012-15) in
which the price is fixed at A$23/tonne and then increased
at a fixed rate of 5% per year, followed by a floating price
(to be linked to the EU emissions trading system no later
than 1 July 2018).

Cap and trade system covering all major sectors and all six
GHGs specified in the Kyoto Protocol.

Emissions trading system under development in seven
provinces and cities. Sector-specific systems also being
prepared, including electricity and buildings.

Legislation passed in 2011.
Initial trial period in 2012.
Full implementation as of 2013.

Introduced in 2008.

Legislation introduced in 2010, but
failed to pass in Senate.

Ongoing, with a sector-by-sector
approach adopted.

In operation since 2005.
Phase Il from 2013-20.

CO, tax introduced in 2001.
Voluntary emissions trading system
introduced in 2008.

At the time of publication, the South
African Government, in its budget
of 2013, announced that it plans to
impose a carbon tax at the rate

of R120 per ton of CO, equivalent,
effective from 1 January 2015. It
also proposed a tax-free exemption
threshold of 60%, with additional
allowances for EITE industries.

Legislation passed in 2011, in force
as of 1 July 2012. Amendment
announced 28 August 2012,
including provisions to link to the
EU emissions trading system.

Introduced in 2008. Sectors will
enter the system at different dates.

Expected implementation by
2013-14, with potential expansion
to a nationwide system by 2016.

6 The Department of Environmental Affairs issued a White Paper on the national climate change response in November 2011. This document outlines a process,
to be concluded within a two-year period, for developing (in consultation) sector and company carbon budgets that align with South Africa’s pledge at
Copenhagen. Carbon tax and emissions trading system can be seen as potential mechanisms to assist with the implementation of these budgets.
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Each policy will also include measurement, reporting

and verification components to ensure compliance.

These include an emissions inventory detailing the
sources and levels of emissions in the economy. The form
of the inventory, the data requested of companies and

the timeline for submission are likely to vary by system,
with a company operating in a range of jurisdictions
needing to fulfil the requirements of each jurisdiction

at both the national and sub-national level, representing
additional administrative costs for participants.

Variation in policy approach and detail give rise to
complications for companies operating in more than
one jurisdiction. The policy requirement, the options
for meeting this requirement and the cost of doing so
will vary by system. Companies must invest significant
time and resources in identifying and following the
correct approach at both the local and global level.

The development of a global system would minimize
this complexity and reduce the time and resources that
a company is required to spend. In the absence of such
a global approach, national systems could be linked
together. Precedents for this already exist, for example
discussions on linking the EU emissions trading system to
the Swiss and Australian systems are almost complete.

“Companies must invest
significant time and resources
in identifying and following
the correct approach at both
the local and global level.

The development of a global
system would minimize this
complexity and reduce the
time and resources that a

company is required to spend.”

Coverage of mining and metals in carbon pricing
systems

The diversity of the mining and metals sector means that it
is difficult to make generalizations about how a particular
industry, commodity or installation will be affected, but a
number of challenges and opportunities can be identified
from carbon pricing policy. For example, copper is widely
used in renewable energy systems and the use of
aluminium instead of heavier materials reduces fuel
consumption in vehicles. In addition, reliance on energy
sources such as nuclear and clean coal may increase,
leading to increased demand for these commodities.
However, the industry will also be exposed to additional
costs resulting from a carbon pricing or regulatory system.
These costs will broadly depend on the carbon price and
the emissions from production and will vary significantly
across the different systems and commodities.

Emissions from the mining and metals sectors can account
for a significant proportion of a country’s total emissions.
Data from Australia suggest that mining accounted for
almost 14 per cent of direct and indirect GHG emissions

in 2010, while metals production accounted for just over

12 per cent. In South Africa, mining was estimated to
account for 11 per cent of direct and indirect CO, emissions
in 2006. In other regions, where mining and metals
production is less significant as a proportion of the economy,
the share in emissions is likely to be much smaller. In 2010,
in Canada, mining accounted for 2 per cent of emissions,
and metals production 3 per cent of emissions. In the US,
mining and metals production each accounted for
approximately 1 per cent of direct emissions, also in 2010.
Of these, the majority of emissions from mining were CH,
emissions from operating coals mines and the majority of
emissions from metals production were from iron and
steel production.
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Table 5: Coverage of mining and metals activities

Carbon pricing policy Mining and metals activities

Australia carbon pricing mechanism Covered where emissions from the following activities exceed 25kt per annum:
¢ stationary energy sources, eg on-site power generation
e industrial process emissions, eg emission of PFCs in aluminium production
¢ fugitive emissions from operational mines
e emissions from waste and waste water, eg emissions from on-site landfill.
The list of liable entities published by the Clean Energy Regulator in June 2012 included
over 80 (out of 294) entities engaged in mining and metals industries.

South Africa Not yet determined, but indications are that it is likely to cover mining and metals.

EU emissions trading system Production and processing of ferrous metals is one of the sectors explicitly captured under
the EU emissions trading system. Facilities that include a combustion installation with a
thermal input above 20 MW are also included. As of Phase I, CO, from the primary
production of aluminium and PFCs from the aluminium sector will also be included.

Quebec emissions trading system Covered where emissions exceed 25kt per annum.

British Columbia carbon tax Fossil fuel purchases by the sector covered.

Canada regulation Not currently regulated.

California emissions trading system Covered where emissions exceed 25kt per annum. An initial list of liable entities identified

six companies, operating in the areas of steel and iron production, non-ferrous metals
production, mineral mining and lime manufacture, and metals product manufacturing.

US regulation Not currently regulated.
dd [ [ [l [
The d Ive r5|ty Of the mini ng Table 5 sets out the treatments of mining and metals
activities in carbon pricing policies. The extent to which
a nd metals SeCtor means the emissions of an activity are captured by a system will
oy = cppn vary - key factors here include which gases are included
that |t IS d IffICU l.t tO ma ke (exclusion of PFCs, for example, will be particularly
. . significant for the aluminium sector], whether the system
genera llzat|0n5 d bOUt hOW includes fugitive emissions (as in the case of Australia)
H H and the threshold level of emissions required for a facility
d pa rtlcu l'a r Ind USt ryi to be included in the system.

commodity or installation

Even where the mining and metals sector is not covered, or

W|l|_ be affected' but a only partially covered, it is likely to be affected if suppliers
are included. In particular, if a system covers emissions
num ber Of Cha llenges d nd from the electricity or transportation sector, mining and
.y metals companies may see an increase in their costs as
opportunities can be a result.

identified from carbon
pricing policy.”
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Competitiveness impacts of carbon pricing policies

Differences in national and regional carbon pricing policies
will create different additional costs for participating
companies. A key determining factor for competitiveness
is relative prices across competitors producing the same
product, as well as competitors producing substitute
products. Additional carbon costs may be passed on to
customers depending on the market structure. If costs
cannot be passed on, those companies that experience a
higher incidence of carbon pricing might become less
competitive internationally and may also lead to relocation
of production and investment (carbon leakage) to regions
outside the carbon pricing area to take advantage of
differences in carbon costs.” These effects are more likely
to occur if industries are EITE, leaving little scope to pass
through carbon cost increases. ICMM member companies
may fall within this category since a large part of production
is globally traded and many production activities are
associated with high levels of emissions, particularly
metals activities such as smelting and refining.

Governments often introduce measures to compensate

for higher costs that arise as a result of carbon pricing.
The most frequently adopted approach seen in the systems
under review is free allocation of allowances to industries
that are most vulnerable. This measure protects certain
companies from paying some or all of the costs of emitting
GHGs. Other approaches include border adjustments, tax
rebates and direct financial aid to industries. While these
measures provide some compensation, they may not be
adequate to overcome the competitive impact of pricing in
certain sectors.

“In the long term, the
additional cost of carbon
pricing may reduce the
ability of companies to
cover their capital costs.”

7 Carbon costs are one of a number of considerations for determining the
location of production (eg availability and costs of labour and energy,
access to markets and infrastructure, and the broader fiscal environment).

Effects of carbon pricing on industry

Concern about adverse economic consequences, particularly
with respect to the EITE industries, is the most widely
stated rationale for the implementation of competitiveness
and leakage policies. This may not occur in the short term

if facilities can cover their operating costs. However, in

the long term the additional cost of carbon pricing may
reduce the ability of companies to cover their capital costs.
In extreme cases, where carbon costs prevent companies
from covering their short-term operating costs, operational
facilities may close, leaving stranded assets.

A number of factors increase vulnerability to these effects:

e industries that have high levels of direct or indirect
emissions that are technically difficult or costly to reduce

e where these emissions lead to an increase in costs
equivalent to a significant proportion of product value

e where a large proportion of output is traded on
international markets and competes against similar
products at a uniform price.

Where these factors apply, an industry is less likely to be
able to absorb or pass on the costs of carbon pricing, and
becomes more likely to relocate production and investment.

While these factors indicate that an industrial sector may be
at risk of leakage, a number of characteristics can reduce
this risk for individual installations, which will have their
own individual risk profile - for example, if emission
reduction technologies can be introduced at low cost, or if
the installation’s output is traded in isolated markets
without international competition.

Where an industry does relocate, this may have environmental,
economic and social consequences. If domestic production
is substituted with more emissions-intensive overseas
production, global emissions will increase and the
environmental objectives of policy will be compromised.
Many mining and metals products are also fundamental to
economic development, particularly coal, iron and steel.
Any interruptions to the supply of these materials may
hinder development. In some cases, jurisdictions are
particularly dependent on the industry as a source of
income and jobs, and policymakers will need to consider
how the introduction of an emissions reduction policy will
affect these priorities.
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Defining industries at risk of leakage

In academic and government studies, a small number of
sectors are repeatedly identified as being at risk of carbon
leakage [frequently referred to as EITE industries). This list
of sectors often includes cement manufacture, aluminium
production, iron and steel production, chemical
manufacture, pulp and paper production and refining.
However, this categorization will vary depending on specific
circumstances - emissions intensity will depend on the
energy source and fuel mix for a particular plant, and trade
exposure will depend on local demand for a product and on
the availability or cost of transport.

Criteria for defining EITE industries usually assess the
extent of exposure to international trade and whether
pricing is likely to increase costs significantly for an activity
based on its emissions profile. Criteria and thresholds to
determine this vary across jurisdictions. For example,
emissions intensity in the EU emissions trading system is
assessed using a measure based on increase in production
costs. Australia, on the other hand, measures physical
emissions intensity.

“Emissions intensity will
depend on the energy source
and fuel mix for a particular
plant, and trade exposure will
depend on local demand for a

product and on the availability

or cost of transport. ”

Mining and metals as EITE industries

Much of the literature on the subject of EITE identifies
smelting, refining and metals production at risk of leakage
and competitiveness loss based on emissions intensity and
trade exposure. Classification for other mining activities is
more ambiguous.

Mining activities are classified as EITE in only a selection

of systems. By contrast, all systems that define EITE
industries include at least some forms of metals processing
and production. Typically, this includes iron and steel
production and aluminium smelting, with the inclusion of
other processing and production activities varying by
system. Again, the coverage is particularly wide in the
Quebec and EU systems, but also in the California and
Australia systems. Initial proposals from South Africa list
aluminium and iron and steel production as EITE.

In terms of the commodities identified for further analysis
in this report (coal, copper, iron ore and aluminium), only
Quebec and the EU define the mining of each of these
commodities as EITE, while South Africa only includes
gassy coal mines. With respect to metals production, iron
and steel production is defined as EITE in all systems.
Similarly, aluminium smelting is defined as EITE in all
cases, although the California system only includes
secondary production and alloying. Copper production is
defined as EITE in the EU, Quebec and Australia.

Competitiveness and leakage policies

The policies required to address the risk of leakage will
vary according to the design of the system. For example,
the use of flexibility measures (eg ability to use
international offsets against a liability) would assist with
identifying the lowest-cost option for compliance.

Each policy contains a number of elements that must be
determined. These include which sectors are compensated,
the level of compensation provided and the period for
which this compensation applies.
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Table 6: Classification of mining activities as EITE within systems considered

Region

California

Quebec

British
Columbia

Definition of industries

eligible for assistance

Based on trade exposure and
emissions intensity:

e Emissions intensity =
emissions/US$m of value
added. Results classified as
high (>5,000), medium
(1,000-4,999), low (100-999)
and very low (<100).

e Trade exposure =
(imports + exports)/
(shipments + imports).
Results classified as high
(>19%), medium (10-19%)
and low (<10%).

The measures are combined
to give a leakage risk category.
High risk: sectors with high or
medium emissions intensity
and high trade share. Medium
risk: sectors with medium
emissions intensity and
medium or lower trade share
and sectors with low emissions
intensity and at least medium
trade share. Low risk: sectors
with very low emissions
intensity.

No criteria set out, although
legislation lists a number of
industries that will be
allocated free allowances to
help mitigate adverse effects
on competitiveness.

No definition given.

Mining activities
included in EITE
definition

High risk: mining and
manufacturing of
soda ash and related
products and
diatomaceous earth
mining.

Bituminous coal and
lignite surface mining,
bituminous coal
underground mining,
anthracite mining, iron
ore mining, gold ore
mining, silver ore
mining, lead ore and
zinc ore mining,
copper ore and nickel
ore mining, uranium-
radium-vanadium ore
mining, all other
metal ore mining.

No definition given.

Metal production included in
EITE definition

High risk: steel production
using electric arc furnace, hot
rolled steel sheet production,
coke calcining.

Medium risk: picked steel
sheet production, cold rolled
and annealed steel sheet
production, galvanized steel
sheet production, tin steel
plate production, secondary
smelting and alloying of
aluminium, secondary
smelting, refining and
alloying of non-ferrous metal
(except copper and
aluminium), iron foundries.

Low risk: none.

AWl manufacturing activity
covered, including metals
production (six-digit North
American Industry
Classification System (NAICS)
code starting with 31, 32, 33).

No definition given.

Policy measures for EITE
industries

Free allowances allocated at

a declining rate to all sectors,
with allocation varying
between the industrial,
refining and electricity sectors,
and factored in line with
leakage risk. For all entities,
the factor is 100% in the first
commitment period (CP), for
medium-risk entities it falls to
75% in CP2 and 50% in CP3,
and for low-risk entities to
50% in CP2 and 30% in CP3.
For high-risk entities, this
factor is 100% in all CPs.

In addition to the leakage risk,
the allocation is also based on
an emissions benchmark and
a cap adjustment factor.

2012-14: free allowances
based on historic emissions
intensity, with 80% allocation
for combustion, 100% for
process and other emissions.

2015-20: allocation decreases
annually determined by an
emissions intensity target and
depending on industry.

Proportion of revenue recycled
as corporate tax cuts.

continued
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Table 6: Classification of mining activities as EITE within systems considered continued

Region

EU

South
Africa

Australia

Definition of industries

eligible for assistance

Based on increase in
production costs and trade
intensity:

e Production costs = sum of
direct and indirect additional
costs increase production
costs >5% of gross value
added (GVA).

Non-EU trade intensive =
exports to non-EU + imports
from non-EU >10% of
annual turnover plus total
imports into the EU.

Alternatively, a sector is
deemed at risk if subject to
very high increase in
production costs (>30%) or
very high non-EU trade
intensity (>30%).

Based on trade exposure and
process emissions.

Based on emissions intensity
and trade exposure:

e Emissions intensive:
industry-wide weighted
average emissions intensity
of an activity >1,000t
C0,eq/A$m of revenue;
or 3,000t CO,eq/A$m of
value added. Highly
emissions intensive:
at least 2,000t CO,eq/A$m
of revenue or 6,000t
C0,eq/A$m of value added;
moderately emissions
intensive: 1,000-1,999t
C0,eq/A$m of revenue,
or 3,000-5,999t CO,eq/A$m
of value added.

Trade exposed = (value of
imports + exports)/value of
domestic production >10% or
demonstrated inability to pass
through costs due to
international competition.

Mining activities
included in EITE
definition

Mining and
agglomeration of hard
coal, mining of iron
ores, mining of
non-ferrous metal
ores (except uranium
and thorium ores),
other mining and
quarrying.

Initial list suggests
that coal mining in
gassy mines would be
classified as being at
risk of leakage.

Highly emissions
intensive: none
included.

Moderately emissions
intensive: none
included.

Coal covered under a
separate package for
the gassiest mines
(threshold is at least
0.1t CO,-eg/tonne of
saleable coal).

Metal production included in
EITE definition

Manufacture of basic iron and
steel and of ferro-alloys;
cold drawing; aluminium

production; copper production;

other non-ferrous metal
production; manufacture of
cast iron tubes; lead, zinc and
tin production; casting of iron;
casting of light metals.

Initial list suggests that iron
and steel and aluminium
would be classified as being
at risk of leakage.

Highly emissions intensive:
aluminium smelting, alumina
refining, zinc smelting,
manufacture of carbon steel
from cold ferrous feed,
magnesia production,
integrated iron and steel
manufacture, copper
production, manganese
production, production of
fused alumina, production
of rolled aluminium.

Moderately emissions
intensive: integrated
production of lead and zinc,
production of iron ore pellets,
magnetite concentrate
production.

Policy measures for EITE
industries

Phase | and II: free allocation
across all industries.

Phase lll: sectors at risk
receive free allocation, in line
with performance against
the 10% most efficient
installations in the EU.
Installations meeting
benchmarks will in principle
receive all allowances they
need. However, as this need
is based on past production,
the free allocation to such
installations could fall short
of future allowances demand.
Installations not meeting
benchmarks will have a
shortage of allowances and
will have to lower emissions
or purchase additional
allowances.

Proposal: a basic tax-free
threshold of 60% will be
increased for industries with
significant process emissions
and those that are trade
exposed.

JCP: highly emissions-
intensive activities receive free
allowances equivalent to
94.5% of industry average
carbon emissions (based on
2005-08) in the first year
(2012/13), declining at

the rate of 1.3% per annum
thereafter; the industry
average carbon emissions
includes both Scope 1
emissions and Scope 2
emissions associated with
purchased electricity use and
steam. Moderately EITE
activities receive 66% of
industry average carbon costs.
Coal mining excluded.
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Free allocation of allowances

A government may remove a large proportion of the costs of
carbon pricing by allocating some or all allowances to
sectors free of charge. There are three methods used to
determine how free allowances are distributed: grandfathering,
benchmarking and output-based updating. Each allocation
method will create different incentives for participants.

Grandfathering

Allowances are allocated free of charge based on a
historical baseline such as emissions or output in a
previous period. Gaming is possible if baseline years are
known in advance. There is also a risk of rewarding
historically high emitters.

Benchmarking

Allowances are allocated in proportion to an entity’s
performance against a baseline for emissions intensity.
Those entities that fall below the benchmark will receive
a smaller proportion of required allowances than those
entities that meet the benchmark.

Output-based updating

Future allowances are allocated based on the emissions
output of the current period. This may be effective in
preventing leakage since allowances rise in line with
production, which risks weakening the incentive to reduce
emissions.

A free allowances system must also adopt policies for the
treatment of new entrants and plant closures. Since new
entrants do not have historical emissions, allowances may
be based on actual emissions or on the basis of technology-
specific benchmarks. When a plant closes, it may be able to
profit from unused allowances due to decreased production
or encourage inefficient plants to continue production. It is
important to define when a plant ceases operation and
whether this is partial, temporary or complete.

Perspectives of a member company:

Application of benchmarking to direct emissions from
aluminium smelting makes sense because it is a fair way of
rewarding the most efficient smelters. A benchmark on
indirect emissions can also be used to provide assistance to
the most electricity efficient users. Using current production
data rather than historic data is preferred as the latter
penalizes the support for expanding capacity.

There is a concern that product benchmarking in the mining
sector might target issues that are outside the operator’s
control. For example, due to geology, two different operations
could have different carbon intensities. In such cases, a
bottom-up approach that takes account of GHG intensity and
abatement opportunities at the mine level is preferable.

CASE STUDY
Benchmarking in emissions reductions policies

The “polluter pays” principle is that those responsible for
emissions should pay for them. This should include those
emissions associated with electricity purchased externally.
Ideally, emissions should be measured directly, based on
recorded data. Where such data is not available, the use of a
benchmark can be considered.

A product benchmark is a value reflecting the average GHG
emissions per unit of output for installations producing the same
product or products. Installations can then be ranked according
to their relative performance. Benchmarks can be designed to
reward top performers in a class and to require lower
performers to improve. Benchmarking can also be used to
provide other incentives, for example tax breaks and other
exemptions. The main benefit of using benchmarking rather than
historical emissions as a means to allocate allowances is that it
helps to incentivize emissions reductions without the perverse
effect of providing more free allocation to the highest-emitting
installations.

In the EU emissions trading system, benchmarks for designated
trade-exposed industry sectors have been established on the
basis of the principle “one product = one benchmark”. Such an
approach can work relatively well when standardized processes
are comparable across the sector and when direct emissions are
largely dependent on controllable factors such as technology,
equipment efficiency and plant scale, for example from
aluminium smelting. Benchmarks for the consumption for
electricity generation are also possible, for example by using
national grid averages.

Shortlist of “uncontrollable” factors in mining:
¢ mine/plant scale or throughput

* mine type

* mine depth

e co-products and by-products

e stripping ratio (waste rock]

» rock composition/type

e ore grade

e transport distances (mine to smelter).

Benchmarking may be less effective where production processes
vary substantially from facility to facility, and where this variation
is the result of factors outside the operator’s control (see above
for a shortlist of such factors in the mining sector). Mining covers
a huge range of process types, scales of operation as well as
different types of terrains and geographies. As a result,
operations are less homogeneous than many other industrial
sectors, making it much more difficult to define comparative
performance benchmarks. A flexible approach, where the
uniqueness of each mine is recognized, supports effective carbon
pricing regulation at the mine level.
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Background to carbon pricing policy,
competitiveness and carbon leakage

Border carbon adjustments

Border carbon adjustments (BCAs) impose a carbon cost on
imported goods or rebate the cost of carbon to exporters to
countries that do not have equivalent carbon pricing systems.

However, designing and implementing an effective BCA is
challenging. A number of complex factors need to be
determined. This includes the basis on which carbon
content is assessed, the level at which a product is to be
assessed, and thresholds for the application of the BCA in
terms of trade flows and in terms of emissions associated
with a product. There is a trade-off between the accuracy
and administrative costs of a BCA policy.

The design of a BCA would also need to be compatible with
World Trade Organization (WTO) legislation. Equivalent
carbon pricing maintains the incentive to reduce emissions
and establishes a “level playing field” for foreign competitors
to face the same carbon costs as domestic producers.

Perspectives of a member company:

Measures need to address both the potential for
competitiveness loss in the home market as domestic output

competes against imports, and the potential for competitiveness
loss in overseas markets as domestic output is exported and
competes with output from other jurisdictions.

Direct financial aid to industry

An alternative way of compensating affected industry is by
awarding direct financial aid to industry to compensate for
potential loss of competitiveness, and/or to assist with the
development and deployment of emissions reductions
technologies. This could be funded through recycling the
revenues raised from auctioning allowances or from tax
collection, as discussed further in the forthcoming report
Options in recycling revenues generated through carbon
pricing.

British Columbia has made ad hoc payments to such
industries and the EU has announced a framework under
which member states will be able to make payments to
electricity-intensive industries in Phase Il of the EU
emissions trading system. The requirements for accessing
this aid will vary by system.

The broader policy environment

Alternative proposals to address the effects of carbon pricing
on competitiveness include tax rebates or exemptions for
those industries considered to be at risk, carbon intensity
standards on imported goods and sector-wide emissions
reduction strategies that would cut across borders and
carbon pricing regimes.

As with carbon pricing policy, a government may adopt

one or more of these discussed measures to address
competitiveness loss and leakage concerns, both by increasing
flexibility for compliance and compensation to cover costs
of carbon pricing policies when there is a significant risk

to competitiveness. Compensatory payments need to be
designed that minimize distortions. However, any form of
assistance will distort the signals and operations of a
carbon price and some loss of efficiency can be expected.

Overview of policies adopted

Table 6 gives an overview of the current policy approaches
adopted in a range of jurisdictions. They focus solely on
compensation in taxes and emissions trading systems.

In some cases, no specific compensation policies are
applied to EITE industries - in British Columbia, tax cuts
and rebates for the public and for business in general,
rather than being targeted at EITE industries or low carbon
technologies.

For emissions trading systems, free allocation of allowances
has been the most commonly adopted approach, but each
system differs in terms of the definition of economic
sectors, the sectors receiving free allowances, the level of
compensation received and the provisions for phase-out.
Ensuring the right sectors are compensated to the right
degree is a very complex and data-intensive process.

There has been some tentative discussion of BCAs in the
US, South Africa and in the EU but implementation of such
an approach does not look likely in the near term and would
likely apply only to a limited number of commodities.

In a large number of cases, direct financial aid to assist
industries has been introduced to compensate costs or
develop low emissions technologies. Often, this is explicitly
related to carbon pricing policies through the recycling of
revenue or else through legislation.

Lessons may also be drawn from other systems that are not
under detailed consideration here. For example, Norwegian
and Swedish carbon tax systems apply different rates to
different economic sectors.
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Finally, jurisdictions may offer additional forms of support
under other policy initiatives. These may not be explicitly
directed at reducing the cost of compliance with carbon
pricing systems. This could include support for renewable
energy generation in the form of subsidies or power
buy-back programs that provide support for facilities that
generate their own power from renewable energy sources.

Differences in the coverage and protection in carbon
pricing policies will result in an uneven impact in terms of
competitiveness of national industry even though these
policies aim to minimize competitiveness distortions and
the risk of carbon leakage. The cumulative impact of these
measures and other policies makes the impact on relative
competitiveness unclear.

New systems are being discussed in a number of countries
including China, India and Brazil. While more countries
taking carbon pricing measures may help pave the way to
a global pricing regime in the future, it currently creates
further complexity for linking and ensuring comparable
carbon costs among international competitors.

“Differences in the coverage
and protection in carbon
pricing policies will result in
an uneven impact in terms of
competitiveness of national
industry even though these
policies aim to minimize
competitiveness distortions
and the risk of carbon
leakage.”

Policies for the mining and metals sector

Australia

The JCP does not provide compensation for the mining
sector. The Coal Sector Jobs Package is a separate
legislation that establishes an assistance package for coal
mining, focusing on mines with fugitive emissions in excess
of 0.1t of CO,e per tonne of product, and will compensate
costs in relation to 80 per cent of fugitive emissions above
this level. The Coal Mining Abatement Technology Support
Package will also provide A$70 million of grants over a
period of six years to assist with the development of
technologies to reduce fugitive emissions from coal mines
and develop safe abatement practices.

Broader assistance is provided to the metals production
sector. The JCP categorizes nine activities as highly
emissions intensive and three activities as moderately
emissions intensive. In addition to the support received
under the JCP, the steel sector will also receive assistance
in the form of an increased allocation baseline for EITE
assistance as of 2016/17. It will also receive A$300 million
of funding for innovation and efficiency activities under the
Steel Transformation Package. Finally, the metal forging
and foundries sector has a dedicated A$50 million fund

to support investment in energy-efficient capital equipment
and low emissions technologies, processes and products.

South Africa

Under current proposals, iron and steel, aluminium and
production from gassy coal mines will receive a 10 per cent
increase in their tax-free threshold due to high trade
exposure and a further 10 per cent uplift due to emissions
intensity. The resultant tax-free threshold is 80 per cent.
In addition, each of these industries has the opportunity
to use offsets to meet up to 5 per cent of its liability.

European Union

Under Phase Ill, mining of coal, iron ores and non-ferrous
metal ores will receive up to 100 per cent of the allowances
required to meet their liability. The proportion awarded to
each installation depends on its performance in comparison
to the most efficient installations in the EU. Production of

a range of metals and metals casting activities (nine in

total) are also eligible for assistance on the same basis.

In addition, the metals sector is likely to be eligible for
compensation that member states may provide for the
increased costs of electricity. These are expected to result
from 100 per cent auctioning of allowances to the electricity
sector. This form of compensation is not guaranteed and it
is a matter for individual EU member states.
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Quebec

A number of mining and metals activities are explicitly
listed and the remainder are captured under

“All Other Metal Ore Mining” and “All Other Non-metallic
Mineral Mining”. The coverage of metals production is also
comprehensive. (It extends to all manufacturing activities
with a six-digit NAICS code starting with 31, 32 and 33.)

All activities are eligible for free allocation determined by
efficiency benchmarks. Between 2012 and 2014, allowances
will be allocated based on an entity’s average historic
emissions intensity between 2007 and 2011, with 100 per
cent allocation for process emissions, 80 per cent for
combustion emissions and 100 per cent for emissions from
other sources. From 2015 to 2020, allocation decreases
annually in line with a declining emissions intensity target,
with the rate of decrease that differs across industry.

California

Only some non-metallic mining activities are eligible for
free allowances. Again, the coverage of metals production
activities is broader, with certain types of steel production
eligible for 100 per cent free allocation until 2020 and
secondary production of aluminium and other non-ferrous
metals, iron foundries and other types of steel production
eligible for free allocation at the rate of 100 per cent in
the first commitment period, 75 per cent in the second
commitment period and 50 per cent in the third
commitment period.

Summary

Governments that have introduced carbon pricing have
often introduced measures to compensate for the costs it
imposes on vulnerable economic sectors. In the policies
under consideration, the most frequently adopted approach
is free allocation of allowances to EITE industries. Other
approaches include border adjustments, tax rebates and
direct financial aid to industries. While such measures
provide some compensation, they may not be adequate to
address competitiveness loss in certain sectors.

Metals 