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Executive Summary

The UK Government is committed to reducing carbon emissions to 80% below 1990
levels by 2050. This will require significant abatement in energy intensive industries
(Ells). However, in the absence of a binding global deal to reduce emissions,
different countries are pursuing carbon reduction policies at different rates. This has
an impact on the competitiveness of domestic industries.

Having analysed the likely impacts of UK energy and climate change policies’, the
UK Government is interested in investigating the extent to which the same industries
located in other countries also face similar energy and climate change policies, and
the costs that these impose.

This research is designed to increase the Government’s understanding of the policy
frameworks towards Ells in key countries. It represents an initial attempt to compile
information on the energy cost impact of policies in other countries. Significant
uncertainties remain however, particularly relating to future policy cost impacts and
future levels of base electricity prices in other key countries. More research would
help to further improve the robustness of comparisons between countries.
Furthermore, it should be noted that the demand side impacts as a result of energy
efficiency policies are not considered in this study.

In terms of energy prices, this report focuses on the impact of policies on electricity
prices faced by those Ells that purchase electricity from an energy supplier, rather
than those that generate their own electricity on-site and who are therefore not
subject to some of the policy costs. Unless there are explicit exemptions/discounts
for Ells, the report assumes that energy suppliers in all countries pass the policy
costs they face fully on an equal cost per unit of supply basis to all their customers
(i.e. households and businesses, including Ells). In practise some Ells may seek to
negotiate lower costs.

This project will examine the following Ell sectors:
* lron and steel
*  Aluminium
+ Cement
+ Chemicals, in particular:
o Chlor alkali
o Fertiliser and

' DECC, Estimated impacts of energy and climate change policies on energy prices and bills, 2011,

http://www.decc.gov.uk/assets/decc/11/about-us/economics-social-research/3593-estimated-impacts-of-our-
policies-on-energy-prices.pdf
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The objectives are to:

An international comparison of energy and climate change policies
impacting energy intensive industries in selected countries

1. Qualitatively analyse the energy and climate change policies which impact
Ells in each country. This is to focus on policies® which create / reduce costs
for Ells via their energy bills (indirect costs) and direct policies affecting Ells
(direct costs). The former policies are of most interest to this study,
particularly policies impacting on electricity prices.

2. Develop a quantitative metric of the impact of energy and climate change
policies in each country, including the UK. This is to enable the comparison of
these policies between countries, focussing on impacts in 2011, 2015 and

2020.

The data gathering of information on energy and climate change policies in each
country was undertaken in the following stages:

1. First phase. In this initial phase we gathered readily available data from:

a. General and multi-national sources: ICF’s in-house GHG policy tracking
system, IEA, Mure, Pew Centre on Global Climate Change, Australian

2 For objective 2 only.

3 Including fiscal, regulatory and financial levers. Note that the EU ETS is not within the scope of the first
objective, but it is to be included in the work under the second objective.
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Productivity Commission, Institute of Industrial Productivity* and Globe
International®;

b. Country specialists. Our specialists from China, India, Russia, Turkey, US
and EU drew on in-house knowledge, access to country-specific
information sources and in-country contacts to review and supplement the
above information.

2. Review with the Steering Group. The information from the first phase of data
gathering was reviewed with the Steering Group to highlight the key gaps and
discuss how best to fill them.

3. Second phase. This phase was to fill in key gaps from the first phase and
included: further searches of general and multi-national sources; further
searches by country specialists; Steering Group information on data sources,
particularly for EU countries; and climate change attachés in each country.

This study has not identified significant impacts on gas prices as a result of
climate change policies and hence this study has focussed on impacts on
electricity prices as well as direct impacts. It is worth noting, however, that for
most of these industries in the UK gas is also an important production cost.

We present the findings of this analysis in Section 3.2, which includes for each
country:

1. A table showing all the energy and climate change policies identified from the
data gathering task.

2. A description of each of the key policies.

The greenhouse gas policies that have been analysed include:

e the emerging US regulations (GHG Permits / Tailoring Rule requiring Best
Available Control Technology (BACT) and New Source Performance
Standards (NSPS)),

e the US emissions trading schemes (RGGI and Californian Emission Trading
Scheme),

e the pilot Chinese Emissions Trading Schemes, and
e the EU Emissions Trading System (EU ETS)°®.

Those countries of interest to this study that are so far without a mandatory CO2
emission trading scheme are aiming to achieve significant emissions reductions
through energy efficiency policies including:

e Energy Efficiency Targets, e.g. 10,000 Enterprises Programme, Elimination of
Backward Technology and Industrial Energy Performance Standards in
China; Sectoral Energy Efficiency Targets in Japan; Federal Target Oriented

* TenK ey Messages f or E ffective P olicy P ackages, S haring be st pr actices i n i ndustrial en ergy ef ficiency
policies’, Institute of Industrial Productivity, 2011

® National Legislation Studies, available at http://www.globeinternational.info/
®in line with the project specification this is considered for objective 2 but not objective 1

July 2012 3
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Programme of the Russia Federation and Turkish Energy and Natural
Resources Strategic Plan;

e Energy Efficiency Benchmarks in Japan and
e Trading Energy Saving Certificates (ESCerts) (Indian PAT scheme).

All countries except Russia have renewable energy feed-in tariffs or similar policies
in place or planned shortly. In Germany and Japan, feed-in tariffs are substantially
reduced for Ell sectors. A variety of mechanisms are in place to further support
achievement of renewable generation targets including supply / purchase
requirements and a range of financial incentives to invest in and operate renewables
projects.

China, Japan and India are increasing energy taxes as one of their tools to support
achievement of energy intensity reduction targets as well as, in the case of India, to
support investment in clean technology. Furthermore, in China, a set of punitive
prices is available to the authorities when considering action against lack of
compliance with energy targets. Energy taxes for Ells in the EU Member States
considered in this study are generally low due to significant re-imbursements.

Some wider energy policies for the countries of interest are expected to lead to
noticeable electricity price impacts including the Amendment of the Atomic Power
Action (nuclear phase out) in Germany and the Law on the New Organisation of
Electricity Markets (ending regulated tariffs) in France. Part of the increase in prices
expected under the latter policy is being mitigated for Ell sectors under a special
agreement (EXELTIUM project) whereby selected Ell companies provide capital to
support the development of new power generation capacity.

A summary of the key policies selected for each country is shown in the following
table, broken down by type of policy.

July 2012 4
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Table 1-1: Selection of key policies

<&
<&

N
<&
<&
&
&
<&

w

GHG - trading’

GHG — emission ¢
limits
GHG - ¢
technology
requirements
Energy efficiency ¢°
- trading
Energy efficiency | ¢’ | ¢ | e°
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Energy efficiency | ' | #'¢ ¢
- technology
requirements
Energy efficiency ¢ "
— end-use
Energy efficiency ¢C | & | o *"
- investment tax 18
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Energy efficiency ¢+ L
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RE - investment | 4° ¢ *°
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' EU ETS is included in the development of the metrics later in this report although is not included in the policy
review task in Section 3

? State wide emissions trading schemes: Regional Climate Change Initiative (RGGI) and California Emissions
Trading Scheme

*EUETS plus Carbon Price Floor (CPF)

* New Source Performance Standards (NSPS) for Power Plants and Refineries

® Best Available Control Technology (BACT) under Tailoring Rule

® Perform Achieve Trade (PAT) scheme

710,000 Enterprises Programme, Industrial Energy Performance Standards

8 Sectoral energy efficiency benchmarks

° Federal Target Oriented Programme of the Russian Federation

'% National Climate Change Strategy

" Efficiency upgrade for coal burning industrial boilers and kilns; Elimination of Backward Technology

'21GCC and supercritical power plants

13 Ministry of Energy and Natural Resources Strategic Plan

" White Certificate Trading for End-use Energy Efficiency — requires electricity and gas suppliers to help their
customers save energy

'S White Certificate Trading for End-use Energy Efficiency — requires electricity and gas suppliers to help their
customers save energy

16 Restructuring fertiliser subsidies

7 Federal law # 261-FZ, Federal Tax Code

'® Federal Tax Code

"9 Business Energy Investment Tax Credit (ITC)

20 Support scheme for energy efficiency in industry

2 CHP support — fixed price paid for electricity from CHP

2 Industry 2015 — Industrial innovation projects, with co financing from the government for energy efficiency and
renewable energy technologies

2 golar Feed-in Tariff, Wind Power Concession Programmeme

% RE tariff regulations, Generation based incentives for wind power

% RE Feed-in Tariff Law; New Purchase System for Solar Power-Generated Electricity

?® | aw No 6094 Amendment to the Renewable Law No 5346 of 2005

" 2009 Amendment of the Renewable Energy Sources Act (EEG)

2 Finance Act 2008, Law 99 23/7/09; New feed-in premium for photovoltaic systems; Feed-in for solar
thermodynamic energy

% Green Power: Renewable Portfolio Standards

% State wide Renewable Portfolio Standards (RPS)

% Green Certificates System — cap and t rade mechanism, requiring Italian energy producers and i mporters to
ensure a certain quota of electricity is from renewable sources

%2 Renewables Obligation (RO)

% New energy quota system

* Renewable Energy Certificate Trading Scheme

% preferential tax policies for renewable energy

% Business Energy Investment Tax Credit (ITC)

% Renewable Electricity Production Tax Credit (PTC)

%8 Industry 2015 — Industrial innovation projects, with co financing from the government for energy efficiency and
renewable energy technologies

% Differential electricity pricing

4% National Clean Energy Fund — coal, lignite, peat

1 Energy tax reform on fossil fuels (including coal, oil, LNG, LPG etc)

2 Green tax package scheme

3 Eco Tax changes as part of the Energy Concept of the Federal Government 2011

* Climate Change Levy (CCL) and discounts associated with Climate Change Agreements (CCAs)

5 Law on new organisation of electricity markets, EXELTIUM

6 Amendment of the Atomic Power Act: nuclear phase out

" National Energy Strategy 2008, revised 2010 and 2011

“8 Electricity Market Reform (EMR)

July 2012 6



An international comparison of energy and climate change policies
impacting energy intensive industries in selected countries

Development of metrics of the impact of energy and climate change policies

The criteria to be used in identifying suitable metrics for this study were agreed with

the Steering Group during the inception phase and included:
e Simplicity
e Data availability
e Consistency
0 across countries
o with industry approaches
e Transparency’
e Ability to consider future policies

Based on these criteria, the selected metrics were:

Indirect policy PO”C-y cost
) affecting the Cost pass
costs: power sector through factor
(Epa) X (%)
Electricity
generation (MWh
pa)
Policy cost
Indirect plus Additional affecting Ell
direct policy electricity costs sector directly
costs: (Epa) + (Epa)

Ell sector production (tpa)

Policy cost
Additional affecting Ell
electricity costs sector directly
(£pa) + (£pa)
Ell GVA (£pa)

"ltis important that methods underlying the metric and data can be understood

July 2012
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Section 4.1.2 of this report describes the methodologies and data sources used to
derive the cost estimates that are included in the metrics. This study has sought to
obtain the best available information on the costs of the key policies although in
many cases such data is not available and detailed ‘bottom-up’ cost analysis has
been outside the scope of this study. We have therefore developed indicative cost
estimates using readily available data and a range of simplifying assumptions which
should provide a good indication of the relative cost impacts across the target
countries and sectors in order to support the comparison of the key energy and
climate change policies.

The results for the indirect policy cost metrics are shown in the following figures,
based on two different sets of EUA price assumptions. The main analysis (Figures 1-
1a and 1-2a) uses the values quoted in DECC’s document ‘Carbon values used in
DECC'’s energy modelling’ (October 2011). The data in Figure 1-2a is also shown in
tabular form in Table 1-2. A sensitivity is shown (Figures 1-1b and 1-2b) which uses
market forecasts of EUA pricess. A comparison of the different sets of EUA prices (in
2010 prices®) is shown below:

Values used in DECC’s | Market values™®

energy modelling

2011 £13.1/t £11.6/t
2015 £18.3/t £13.0/t
2020 £27.71 £14.5/t

The different elements in the figures include:

e ‘Base’ —the electricity price applicable to the relevant sectors, excluding the
impacts of energy and climate change policies”

‘GHG’ — the incremental cost of GHG policy measures e.g. EU ETS

‘EE’ — the incremental costs of Energy Efficiency policy measures

RE’ — the incremental costs of Renewable Energy policy measures

ET’ — the incremental costs of Energy Taxes

‘Other’ — the incremental costs of other policies including Energy policy

8 UK indirect costs are not affected by this sensitivity due to the effect of the Carbon Price Floor

9 Converted to 2010 prices using deflator index from HMT website using growth projections from Budget 2011.

'% Based on the average daily closing price of contracts on the Intercontinental Exchange (ICE) over the period
January 1% to November 23" 2011. Values converted to £ at a conversion rate of €1 = £0.858. Note that there is
no significant trading of contracts beyond 2014 so 2015 & 2020 values should be treated with caution.

" The base price was intended to exclude all taxes, climate change policy costs, renewable costs and energy
policy costs. However, in some cases it has not been possible within the scope of this study to fully disentangle

the elements which make up the total electricity price. Elements that are included within the base price include
some or all energy taxes for countries outside the EU, except Turkey.
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In their publication, 'Estimated impacts of energy and climate change policies on
energy prices and bills', DECC present a range for the costs associated with
renewable policies, given that, for example those industrial consumers that generate
electricity on site will not be subject to some of these costs. The impacts presented
for the UK throughout this report are estimates of the policy costs faced by those Ells
who purchase all their electricity from an energy supplier and face the full cost of all
policies consistent with an equal cost per unit of supply across all electricity
customers.

Figure 1-1a: Base electricity price and indicative incremental impacts in 2011
on electricity price of energy and climate change policies (£/MWh, 2010
prices)'?

£120.00
£100.00
£80.00
W Other
£60.00 mET
EWRE
WEE
£40.00 - HGHG
W Base
£20.00 - I
£0.00 -
China India Japan Russia Turkey Denmark France Germany Italy
-£20.00

12 Corresponds to the top end of renewables costs paid by Ellsin DECC’s Estimated impacts of energy and
climate change policies on energy prices and bills, 2011.
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Figure 1-1b: Base electricity price and indicative incremental impacts in 2011
on electricity price of energy and climate change policies (£/MWh, 2010 prices)

— Sensitivity using market forecasts of EUA prices

£120.00
£100.00
£80.00
m Other
£60.00 WET
HRE
WEE
£40.00 W GHG
W Base
£20.00 I
£0.00
China India Japan Russia Turkey Denmark France Germany Italy
-£20.00
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Figure 1-2a: Indicative incremental impacts in 2011, 2015 and 2020 on

. . . . . . =13
electricity price (E/MWHh, 2010 prices) of energy and climate change policies
£35
£30
£25
£20
i W Other
£15 WET
ERE
I EE
£10 H I I BGHG
X
s | i '
X X ¥ i I I w I I I ' l | |
£0 T el AN X
—An o -\ n o - N o ‘—cmg —An o n o - n o — N o N o —An o —
RIRI]I IRIRIR |RIRI]| |IRIRIR| |RIRI]|I |RIRIR| |RIRIS| |IRIRIR| |RIRI]| |RIRIRl |RIR
£s China India Japan Russia Turkey USA Denmark | France ‘ Germany Italy UK ‘
£10

13 Corresponds to the top end of renewables costs paid by Ellsin DECC’s Estimated impacts of energy and
climate change policies on energy prices and bills, 2011.
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Table 1-2: Indicative incremental impacts in 2011, 2015 and 2020 on electricity price (£/MWh, 2010 prices) of energy and
climate change policies

Country GHG trading & Energy efficiency | Renewable energy Energy taxes

standards targets feed-in tariffs &
incentives

c |2 |lg |2 gl 2|8l |2 |8 =g |2 8 £/2 %8

R |8 |8 |8 |8 |8 |8 |8 |8 |8 |8 | & | || |8 | & |8
China 0.0 0.0 0.0 -0.1 -0.4 -0.3 0.1 0.3 0.5 10.2 10.2 10.2 0.0 0.0 0.0 10.2 101 10.3
India 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.2 0.5 0.3 0.3 0.3 0.0 0.0 0.0 0.3 0.5 1.0
Japan 0.0 0.0 0.0 0.0 -0.1 -0.3 0.1 0.2 04 3.1 3.0 3.0 0.0 0.0 0.0 3.1 3.1 3.1
Russia 0.0 0.0 0.0 0.0 -0.2 -0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 -0.5
Turkey 0.0 0.0 0.0 -0.2 -0.4 -0.4 0.0 0.0 0.0 2.3 2.3 2.3 0.0 0.0 0.0 2.1 1.9 20
USA 0.0 0.3 0.3 0.0 0.0 0.0 -0.6 -0.6 -0.6 0.0 0.0 0.0 0.0 0.0 0.0 -0.6 -0.3 -0.2
Denmark 6.4 7.2 9.1 0.0 0.0 0.0 3.0 5.1 6.6 0.0 0.0 0.0 0.0 0.0 0.0 9.4 12.3 15.7
France 0.8 1.1 1.5 0.0 0.0 0.0 0.5 0.9 1.2 1.3 1.3 1.3 0.0 2.6 111 25 5.8 15.2
Germany 59 7.4 10.1 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.0 5.2 6.8 6.3 131 17.3
Italy 54 7.3 10.6 04 04 04 4.1 7.9 11.1 0.0 0.0 0.0 0.0 0.0 0.0 9.9 156 | 220
UK 4.9 7.6 11.5 0.0 0.0 0.0 4.6 10.8 | 20.2 1.6 1.0 1.0 3.1 -0.9 -4.4 14.2 18.5| 28.3
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Figure 1-2b: Indicative incremental impacts in 2011, 2015 and 2020 on
electricity price (E/MWh, 2010 prices) of energy and climate change policies —
Sensitivity using market forecasts of EUA prices™
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The following observations can be made from the development of metrics for indirect
policy costs to Ells expressed per unit of electricity, based on the DECC values for
EUA prices:

e The UK has a base electricity price for Ells within the range of the other EU
Member States considered in this study (higher than France and Germany,
lower than Italy and Denmark).

e Compared to the non-EU countries in this comparison, the UK’s base
electricity price for Ells is significantly higher than prices in Russia and USA,
is similar to prices in China and India, slightly lower than prices in Turkey and
significantly lower than prices in Japan.

o Differences in base electricity prices between countries reflect several factors,
including: different supply mixes, different transmission and distribution costs,
different non-energy taxes, and different market structures. The reasons for
these differences and future trends in base electricity prices are not the focus
of this study but are important factors to understand when comparing energy
costs between countries.

" Corresponds to the top end of renewables costs paid by Ellsin DECC’s Estimated impacts of energy and
climate change policies on energy prices and bills, 2011.
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e The UK has relatively high incremental policy costs mainly due to renewable
energy costs'® (in Germany for example, renewable energy costs for Ells are
very low due to the policy to limit added renewable energy costs to these
installations) and also the UK carbon price floor (which is additional to the EU
ETS which impacts all EU member states) — although it should be noted that
in 2015 and 2020 the policies to support low carbon generation have a
downward impact on UK wholesale electricity prices. A similar downward
impact is likely to occur in other countries where low carbon generation is
growing as a proportion of the electricity mix, but this effect has only been
modelled for the UK due to data limitations. Moreover, this analysis does not
take account of those measures announced by the Chancellor in the 2011
Autumn Statement to reduce the transitional impacts of policy on the costs for
the most electricity-intensive industries'®. The UK analysis corresponds to the
top end of the range of renewables costs faced by Ells in DECC'’s price and
bill impacts publication”, and therefore implicitly assumes that Ells generate
no electricity on site as such generation does not incur these costs. The
assumption on the rate of cost pass-through to Ells is less of an issue in some
other EU countries, such as Germany, where renewable costs for Ells are
explicitly regulated.

e Energy taxes for Ells in the EU Member States considered in this study are
generally low due to significant re-imbursements that are possible. From the
information that has been possible to obtain in this study, re-imbursements to
Ells appear most significant for Germany, Denmark and lItaly, and are also
relatively high for France. However, this is an area where further
investigations would be necessary to provide a more categoric conclusion
across the different Member States.

e The incremental costs for France and Germany also include the significant
estimated impacts of electricity market reorganisation and nuclear energy
phase out respectively. However, these should be treated with a note of
caution given the significant uncertainties surrounding such estimates.

e All EU MSs are shown to have substantially higher incremental electricity
costs caused by climate change and energy policies than most of the non-EU
countries. Indirect EU ETS costs contribute significantly to this difference, with
the exception of France which has relatively low EU ETS costs due to a
smaller proportion of fossil fuel power generation capacity. Renewable energy
costs are also shown to be higher in the EU MSs (especially the UK, Italy and
Denmark) compared to outside the EU.

e The main contributor to incremental costs for the non-EU countries is higher
electricity and fuel costs resulting from new and more stringent energy tax
policies aimed at encouraging energy efficiency and low carbon technology.

15 Note that the support costs associated with Electricity Market Reform are included in ‘Renewables’ category, whereas the
impact of the policy on the wholesale price (merit order) is in the ‘Other’ category.

16 The UK Government announced that it will implement a package of measures to reduce the transitional impacts of policy
on the costs of electricity for the most electricity-intensive industries, beginning in 2013 and worth around £250 million over
the Spending Review period.

17 DECC, Estimated impacts of energy and climate change policies on energy prices and bills, 2 011,
http://www.decc.gov.uk/assets/decc/11/about-us/economics-social-research/3593-estimated-impacts-of-our-
policies-on-energy-prices.pdf
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China is shown to have had the most significant recent increase in energy
taxes of the non-EU countries considered, bringing incremental impacts of
policy costs on electricity prices into a similar range as for the EU Member
States. It is noted that some energy taxes for these countries are
embedded in the base electricity prices as it has not be possible to fully
disentangle them.

e The US, India and Russia have the lowest incremental cost impacts on
electricity prices as a result of climate change and energy policies, according
to the analysis in this study. For the US, this is due to the less stringent
mandatory energy efficiency and GHG improvement requirements at national
level, as well as the focus on tax credits and other incentives to encourage
uptake of energy efficiency and renewable energy. However, cost impacts will
vary significantly between different US states. For India and Russia there are
significant energy efficiency policies but these do not have significant cost
impacts on the power sector due to fuel cost savings.

The following observations can be made from the development of metrics for indirect
plus direct policy costs to Ells expressed per tonne of product, as shown in Figures
4-5 to 4-16 in Section 4. These are also on the basis of the DECC values for EUA
prices:

e The Ell sectors in the EU generally have significantly higher costs of energy
and climate change policies per tonne of product in the 2015 and 2020
milestone years of this study, compared to the countries in this study that are
outside the EU. These are largely driven by direct and indirect EU ETS costs
as well as renewable policy costs (mainly UK, Italy and Denmark) and energy
policy costs (mainly Germany and France).

e For the 2011 milestone year, direct EU ETS costs for sectors covered under
Phase Il are shown as negative due to a surplus of allowances. As such they
have the ability to sell these allowances to buyers, eg the power sector, or
bank for Phase lll, thus smoothing out actual costs over time by reducing
Phase Il benefits and Phase Ill costs. For the purposes of this study we
assume companies obtain the value of surplus allowances in the relevant year
rather than making assumptions regarding banking.

e The situation changes in Phase |l when more stringent allocations are
imposed based on bottom-up benchmarks equivalent to the average of the
top 10% GHG efficient installations. This results in allowances being less than
industry’s need in the 2015 and 2020 milestone years.

e Direct costs of EU ETS are generally lower than indirect costs except for the
cement and fertiliser sectors, due to their significant reliance on fuel in
comparison to electricity.

e Energy and climate change policies in Russia, China, India and Japan are
shown to result in some substantial savings due to industrial energy efficiency
measures, especially for the steel, cement and fertiliser sectors. This is
backed up by regional fuel conservation supply curves for key sectors in this
study showing that the annualised costs of achieving fuel savings are typically
only a small fraction of the annual value of those fuel savings.
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Russia is shown as having particularly good scope for cost-effective energy
savings due to the relative stringency of the new energy efficiency targets, the
relatively energy intensive processes, and the limited uptake so far of energy
efficiency measures due to low energy costs and limited policies.

Detailed comparisons of added policy costs per tonne of production for
sectors across countries would require a detailed assessment of the accuracy
and consistency of production, energy consumption and other data across the
countries. As such it is not possible to draw firm conclusions of this type from
the current data. It should be noted that the relative incremental policy costs
across the countries considered in this study will not necessarily follow the
same pattern for the electricity price metrics compared to the sectoral
production cost metrics due to differences in electricity consumption per unit
of production and per unit of overall energy consumption.

The GVA based metrics are less accurate than the production based ones as
a number of sector / country combinations do not have GVA data at the level
of detail corresponding to the scope of sectors in this study.
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1. Introduction

1.1 Background

The UK Government is committed to reducing carbon emissions to 80% below 1990
levels by 2050. This will require significant abatement in energy intensive industries
(Ells). However, in the absence of a binding global deal to reduce emissions,
different countries are pursuing carbon reduction policies at different rates. This has
an impact on the competitiveness of domestic industries.

The 2008 Climate Change Act sets out a legally binding long-term framework to cut
carbon emissions across the UK economy by setting a series of 5 year carbon
budgets. This is supported by an array of energy and climate change polices
including the Renewables Obligation (RO); the Climate Change Levy (CCL); the
Assistance for Areas with High Electricity Distribution Costs; the Renewable Heat
Incentive (RHI); the Carbon Reduction Commitment (CRC); and the Renewables
Feed in Tariff (FiT). On top of that there is the EU Emissions Trading System (EU
ETS), which requires its participants to achieve 21% reduction in net GHG emissions
compared to a 2005 baseline (according to DECC, the EU ETS will cover about 48%
of national CO, emissions from Phase Ill and is expected to deliver two-thirds of the
first three UK carbon budgets under the Climate Change Act 2008)"®.

In March 2011, BIS in co-operation with the Treasury published “The Plan for
Growth” which outlines four overarching ambitions for the UK economy, and sets
benchmarks to measure the progress to achieve them. These goals include: creating
the most competitive tax system in the G20; making the UK one of the best places in
Europe to start, finance and grow a business (via inter alia improving the UK’s
ranking in major international indices of competitiveness; and lowering domestic
regulatory burden); encouraging investment and exports as a route to a more
balanced economy, and creating a more educated workforce that is the most flexible
in Europe.

The Ells' employ about 618,000 people across the UK (2% of UK total) and
contribute about £49bn gross value added (GVA) (4% of UK total) according to 2008
data from BIS. Ells also create indirect value and employment further down the
product supply chain. Many of them are based in areas of relatively high
unemployment.

Ells in the UK are concerned that costs associated with complying with climate and
energy policies make them uncompetitive with Ells located in parts of the world
currently without similar constraints, like China and India, for example as expressed
by the Confederation of British Industry?°.

'® DECC, EU ETS Phase IIl (2013 — 2020),
http://www.decc.gov.uk/en/content/cms/emissions/eu_ets/phase_iii/phase_iii.aspx
9 using a definition of energy costs comprising 10% or more of a sector's GVA

% Green policies could end up throwing baby out with bath water'; Report urges tax exemption for energy-
intensive firms, http://www.cospp.com/news/2011/08/1474374163/green-policies-could-end-up-throwing-baby-
out-with-bath-water-report-urges-tax-exemption-for-ener.htmIDECC, Estimated impacts of energy and climate
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Having analysed the likely impacts of UK energy and climate change policies,?' the
UK Government is interested in investigating the extent to which the same industries
located in other countries also face similar energy and climate change policies, and
the costs that these impose.

1.2 Objectives and scope

This project will examine the following Ell sectors:

Iron and steel
Aluminium

Cement

Chemicals, in particular:

o Chlor alkali
o Fertiliser and
0 Industrial gases.

The countries to be included are:

e Non-EU countries:
o China

India

Japan

Russia

Turkey

us

e EU countries:
Denmark
France
Germany
Italy
UK22

O O O O 0O o O O O O O

change policies on energy prices and bills, 2011, http://www.decc.gov.uk/assets/decc/11/about-us/economics-
sociaI-research/3593-estimated-impacts-of—our-policies-on-energy-prices.pdf22 For objective 2 only.

DECC, Estimated impacts of energy and climate change policies on energy prices and bills, 201 1,
http://www.decc.gov.uk/assets/decc/11/about-us/economics-social-research/3593-estimated-impacts-of-our-
policies-on-energy-prices.pdf22 For objective 2 only.

2 For objective 2 only.
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The objectives are to:

1.

Qualitatively analyse the energy and climate change policies which impact
Ells in each country. This is to focus on policies?® which create / reduce costs
for Ells via their energy bills (indirect costs) and direct policies affecting Ells
(direct costs). The former policies are of most interest to this study,
particularly policies impacting on electricity prices. Also of particular interest
are policies that have special exemptions available to Ells. . To put the
impacts of policies on energy prices into context, brief notes are provided on
the electricity and gas markets in each country.

Develop a quantitative metric of the impact of energy and climate change
policies in each country, including the UK. This is to enable the comparison of
these policies between countries. This is to focus on impacts in 2011, 2015
and 2020.

3 Includ

ing fiscal, regulatory a nd financial | evers. Note thatthe EU E TS is not within the s cope of the first

objective, but it is to be included in the work under the second objective.
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2. Electricity and gas markets

To support and provide context for the assessment of the impacts of energy and
climate change policies on energy prices, this section provides summary information
on the electricity and gas markets in the target countries.

More detailed information is given in Appendix 2 for each target country, including
overall descriptions and details of generation / production, transmission and
distribution, and pricing.

The following table presents summary points related to electricity markets. In relation
to cost pass through assumptions, where a specific figure is not quoted in this table,
we have made a simplifying assumption that 100% pass through will occur with an
assumption that costs are spread equally across all electricity users on an equal per
unit basis. Clearly this is subject to a range of political, economic and technical
factors that are not possible to fully explore within the scope of this study. However,
given the trends observed in our analysis and the time horizon of interest, we believe
this is a reasonable assumption.
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Table 2-1: Summary details of electricity markets

Generation

Transmission &

Pricing

Cost pass

Distribution through
China Govt dismantled the | Heavily state The National Not automatic
monopoly State controlled. Development and since prices are
Power Corporation | Govt plans to merge | Reform Commission | still controlled by
(SPC) in 2002 into SPC's 12 regional (NDRC) determines | government.
separate generation, | grids into three large | @nd caps wholesale
transmission and power grid networks and retail electricity
services units. by 2020. prices. Electricity
5 state owned State Electricity producers and
companies account | Regulatory wholesale end-users
for 50% of China's Commission such as industrial
electricity (SERC) responsible | cONsumers can
Independent Power | for regulation and negotiate with each
Producers (IPPs) improving other directly.
account for much of | investment and Nevertheless, the
the remainder. competition to government still
alleviate power controls tariffs.
Shortages. See China Policy 4
(in Sec 3.2.3) for
details of the
Differential Electricity
Pricing Policy.
India The central govt Inter-regional Almost 87% of the If on-site
owns and operates | transmission power contracted generation, cost
35% of total capacity stands at | today is tied up under | Pass through
generation capacity, | 22,400 MW and long-term Power would be
Purchase automatic; if

the private sector
covers 25% and the
remainder is owned

strengthening of the
national grid and
development of high

Agreements (PPA),
with limited power

purchased from
utility, cost pass

by state voltage lines is sold under exchange. | through is not
governments. under way. Since the inception of au_t(_)matlc since
Due to high tariffs, Over 80% of total power exchanges in pr|C|rr1]g .
power shortages, energy consumption | 2008, the average mecnhanism 1S
unreliability, and is distributed by the | traded price in power highly regulated
quality concerns, public sector. exchange has moved
three quarters of from 7.5 Rs./KWh, to
businesses use on- around 3.2 t0 3.5
site primary or Rs./kWh.
backup generators.
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Country Generation Transmission & Pricing Cost pass
Distribution through
Jap