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1.

Introduction

Europe's energy sector is in the midst of a major transformation. Its gas and electricity sectors
are moving from public monopolies into competitive private companies in liberalised markets
and electricity generation is being decarbonised, with strong growth of wind and solar power
in particular. At the same time, alternative gas supplies are being developed and diversified
and the transport sector is becoming more fuel efficient and starting to use cleaner, alternative
fuels.
There are different expectations and understanding of how all these changes affect each other.
The liberalisation of the market is expected to deliver more competitive and therefore efficient
and cheaper energy; environment and climate policy and decarbonisation is meant to ensure a
sustainable energy sector for the long run, with acknowledged short term costs. Governments
expect such changes to deliver short term benefits to consumers as well as longer term
sustainability objectives. And the energy industry itself is having to adapt to very different
environmental, commercial, regulatory and technological regimes.
These efforts of Member State governments to create a more competitive and sustainable
energy sector coincide with a major economic downturn in Europe's economic activity. Such
economic hardship often triggers reluctance to change, and this is becoming visible in the
energy sector: measures to protect jobs and national industry start to compete with market
liberalisation; the affordability of the short term costs of achieving sustainability is
questioned; reliance on existing market players, structures and technologies grows heavier.
In light of such questions of the high costs to consumers and reduced European
competitiveness, it is important to scrutinise and analyse the details of what is happening in
the energy sector. There is a need to ensure that the changes and transformation underway are
not undermining Europe's competitiveness, and that competitive and cost effective solutions
are sought out to minimise negative impacts.
This report has been produced to support such scrutiny. Chapter 1 starts with a review of
recent trends in energy prices and breaks down energy prices to explore the trends in separate
price drivers (the electricity or gas costs, network and taxation elements of retail prices). The
relationship between wholesale and retail prices is examined for gas and electricity markets
and the consequences of regulating household and industrial consumer prices is examined.
Chapter 2 looks at the impact and the evolution of energy costs, comparing household and
industry costs across time, different industry sectors and Member States, with aggregated data
and with case studies1. Chapter 3 provides international comparisons of energy prices and
costs, looking at disaggregated prices and comparisons of taxation in particular, and explores
the global nature of some hydrocarbon markets compared with the regional markets of natural
gas and electricity. Chapter 4 examines the possible macroeconomic and sectoral
consequences of ongoing European cost increases.

1

Including four energy intensive industries: bricks and roof tiles, float glass, ammonia and primary aluminium

2.

EU electricity and gas prices

Differences in the levels of retail prices for electricity and gas across the EU are increasingly
in the spotlight. The dispersion of electricity and gas retail prices for households and industry
within the EU is indeed significantly greater than in the case of, for example, retail prices of
motor fuels (gasoline and diesel), but at the same time well below the degree of dispersion
measureable in the case of labour costs2. The level, differences and evolution of retail prices
between EU countries are all revealing different aspects of the nature of energy markets.

Source: Eurostat. Household consumption band D2, all taxes included. Industrial consumption
band I3, excluding VAT and other recoverable taxes.

2

In 2012 the dispersion - measured as standard deviation divided by mean - was up to 0.31 in the case of retail
price of electricity and gas (including taxes in the case of households and excluding VAT and recoverable taxes
in the case of industry), while it was below 0.1 in the case of motor fuels (including taxes) and at around 0.6 in
the case of total labour costs.

Source: Eurostat. Household consumption band D2, all taxes included. Industrial consumption
band I3, excluding VAT and other recoverable taxes.
2.1.

Electricity prices

Looking at the period between 2007 and 2012, nearly every European country has seen an
increase in retail electricity prices. On average, Europe's electricity prices have risen
nearly 5% a year between 2007 and 2012. Whilst Romanian electricity prices have actually
declined since 2007, others have experienced average annual increases of 14% (Latvia,
Cyprus) or 15% (Malta). The highest increase is significant, and even more so when the
absolute cost of electricity is high (in the case of Cyprus).

In the same period electricity retail prices (excluding VAT and recoverable taxes) have gone
up by about 4% per year. In some countries retail industrial prices have actually decreased
over the period in question (Hungary, the Netherlands, Romania), while industrial users in
countries such as Latvia and Cyprus have seen double-digit annual growth.

Source: Eurostat

Source: Eurostat
No obscure acronyms…
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During the same period (H2 2008 – H2 2012) the prices of the major European wholesale
electricity benchmark decreased by 35 – 45 %.
# MS where DC increase was above HICP / XR: 20 / 25; comment on scope + notable outliers
# MS where IC increase was above HICP / XR: 14 / 18; comment on scope + notable outliers
Similar tables avlb for: electricity prices in PPS; natural gas prices (EUR and PPS)

Dispersion metrics (how big are the price variations of the EU el and nat gas retail mkts
compared to other economic variables)
Table or chart
Market
2008 household el
2012 household el
2008 industrial el
2012 industrial el
2008 household gas
2012 household gas
2008 industrial gas
2012 industrial gas
2008 labour costs
2012 labour costs
2008 gasoline
2012 gasoline
2008 diesel
2012 diesel

Max/Min
3.38
3.11
3.15
3.85
3.67
4.62
2.60
3.02
14.54
13.42
1.58
1.43
1.52
1.41

Mean/Std dev
3.38
3.42
3.46
3.00
3.28
3.39
3.95
3.74
1.85
1.78
8.02
10.06
10.56
11.56

All taxes included
Charts/data from the ECFIN report can we put some of these in for SMM?

2.2.

Elements of electricity prices

The breakdown of retail prices into energy, network and taxation components varies greatly
across MS both in absolute and in relative terms.
In the case of electricity prices paid by households, in 2012 the energy component was at
levels of 3.2 Eurocent/kWh (RO) to 20.4 Eurocent/kWh (CY) and accounted for between 18%
(DK) and 82% (MT) of the household electricity price. The network component was at levels
of 2.2 Eurocent/kWh (MT) to 9.6 Eurocent/kWh (ES) and accounted for between 13% (CY,
MT) and 50% (CZ) of the household electricity price. Taxation was at levels between 0.85
Eurocent/kWh (UK) to 16.8 Eurocent/kWh (DK) and accounted for between 5% (UK, MT)
and 56% (DK) of total household electricity price.
In the case of industrial electricity prices, in 2012 the energy component ranged from 3.4
Eurocent/kWh (EE) to 20.1 Eurocent/kWh (CY) and accounted for between 39% (DK) and
88% (MT) of the industrial electricity price, excluding VAT and other recoverable taxes. The
network component was at levels of 1.66 Eurocent/kWh (GR) to 6.46 Eurocent/kWh (LT) and
accounted for between 11% (CY) and 56% (LT) of the industrial retail price. Taxation
accounted for between 0% (RO, LT, LV, MT) and 32% (DE) of industrial electricity prices
(excluding recoverable taxes) with levels of up to 5.5 Eurocent/kWh (IT).
The split of electricity transmission and distribution costs within network costs also varies
significantly across MS – Spain, Slovakia, Lithuania, Belgium, the Czech Republic and
Latvia have rather high distribution costs. On the contrary Denmark has a very high
transmission costs.Direct comparison of unit tariffs should be done with caution due to
differences between countries in areas such as quality of service, market arrangements, main
technical characteristics and environmental aspects of the networks, e.g. consumption density,
generation location, that influence the level of such charges. On the transmission side these
relate to costs of infrastructure, energy losses, ancillary services, system balancing and redispatching or costs not directly related to TSO activities. Electricity distribution tariffs
normally cover XXX.
Differences in network charges, possibly resulting not only from differing underlying
transmission and distribution costs, but also from different regulatory cost assessment
methodologies in use by NRAs at TSO and/or DSO level (asset eligibility, asset valuation and
asset remuneration for instance).
Note: the data on gas prices paid by industrial users does not allow us to disaggregate the
share of VAT and other recoverable taxes in total taxation (ad-hoc report by MS), hence
excluded here.
Messages:
•
•

(ACER MMR) Some harmonisation of cost assessment methodologies for networks
Efficiency analysis of cost assessment methodologies + partial harmonisation of
regulatory regimes in terms of network regulation might help downstream market
integration (ACEDR MMR).

Source: Eurostat

Source: Eurostat

Source: Eurostat

EU28 Electricity retail prices 2012 – 2008 percentage changes by component
Selected household and industrial bands

3.1.2 All household consumer bands, prices by component

3.1.3 All industrial consumer bands, prices by component

3.1.4 Relative share of component – Household band DC

3.1.4 Relative share of component – Industrial band IC

Source: Eurostat, energy statistics EES2
EU15 Electricity retail prices – residential consumers, 2012 – 2009 evolution
4Prices by component

4.2

2012 – 2009 differences and percentage changes by component

Source: E-Control, VaasaETT

2.2.1. Network costs

Source: Calculation of the European Commission based on Eurostat and ENTSO-E. The total
network costs are calculated as an arithmetic average of network costs for median household
consumers (DC) and network costs for median industrial consumers (IC).

Source: Calculation of the European Commission based on Eurostat and ENTSO-E. The total
network costs are calculated as an arithmetic average of network costs for median household
consumers (DC) and network costs for median industrial consumers (IC).
Charts/data from ENTSO-E transmission tariffs overview

Need to understand what these terms are and what they contain, before we can derive
messages…

Can we say what the TSO activities are compared to others? (other is? Regulatory? Irish peat
PSO???)

2.2.2. Evolution of price elements
Similar to price levels, evolution and composition, the situation of which price components
actually drove retail prices in the period 2008-2012 varies greatly across MS.
In the case of electricity and looking at EU weighted average numbers:
•

•
•

•
•

•
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Taxes and levies went up by most, especially for industry. The chart above includes
only non-recoverable taxes (e.g. excluding VAT and other recoverable taxes), which
increased by 127% for the EU weighted average price. This change should be
interpreted in the context of the share of non-recoverable taxes in industrial electricity
prices: for the large majority of MS this share is below 10% of ex-VAT prices, even
though e.g. for Germany, Italy and Austria it exceeds 20%3
In the case of households taxes and levies went up by 36.5%; on average they account
for 30% of the final price (up from 26% in 2008).
Network costs went up by 30% for industrial consumers and by 18.5% for households.
While this increase is smaller than in the case of taxes and levies, network charges
constitute a much more important element of the final prices, reaching 50% in the case
of households (CZ) and 56% in the case of industrial consumers (LT).
Energy element went up only slightly in the case of households and indeed went
down in the case of industrial consumers.
The weighted average EU numbers hide a great deal of variety: for example the
energy component of household electricity prices went down by 34% in Denmark and
up by 55% in Estonia over the period 2008-2012. Over the same period households
faced decreasing network costs (-21%) in the UK and steeply increasing network costs
in Spain (+152%). The sharpest growth in taxes and levies on electricity prices for
households was in Latvia, where their level went up by 400% and Portugal.
In the case of industrial electricity prices, over 2008-2012 the energy component went
up by more than 30% in Lithuania, while it went down by 40% in Denmark. Network
costs doubled in Latvia and Italy, but went down by 17% in Romania. Taxation
increased many-fold in a few countries (DE, EE, FI, HU, IT, SI, SK), though it still
remains a fairly minor part of industrial prices in most of these countries (apart from
DE and IT).

Note: these countries may give exemptions that are not uniform and hence report certain levies as nonrecoverable, whereas they are indeed recoverable for certain categories of consumers.

Source: DG Energy based on Eurostat. Note that the calculation for industrial consumers is
based on prices excluding VAT and other recoverable taxes.

Message here seems to be:
Between 2008 and 2011, on average in the EU, the component of retail electricity prices
which has increased the most for both households and industry is taxes and levies, which
increased by upwards of 40% during that period for housholds and close to 70% for industry.
In contrast, netwrok costs increased by around 20% for both while energy and supply costs
increased bu only 3(?)% for households, while it actually fell (by x%) for industry.

Retail electricity prices, Household consumer band DC
2008 – 2012 percentage change by component

Source: Eurostat

Retail electricity prices, Industrial consumer band IC
2008 – 2012 percentage change by component

Source: Eurostat

What are thse showing? Is "no taxes" prices?
No acronyms (DC etc), rank lowest to highest,
Can we have the % changes? 'eg are our conclusions that the biggest changes are coming
from taxces? Or from no taxe/energy costs?

Evolution of European average wholesale power prices vis-à-vis coal and gas prices and
the share of renewables in power generation

Source: Platts, BAFA, ENSTO-E
Notes: Platts PEP: Pan European Power Index (in €/MWh), Coal CIF ARA: Principal coal
import price benchmark in North Western Europe (in €/Mt), DE border imp. stands for long
term contract based import natural gas price on the German border (in €/MWh). RES
(renewables) includes hydro, wind, solar and biomass; RES share in the total power
generation estimation for the EU-28 as a whole (right hand scale)
Figure 1. Comparison of monthly electricity baseload prices in regional electricity
markets in Europe (out?)

Source: Platts, European poer exchanges

2.2.3. Retail and wholesale electricity prices
Whilst for most consumers, retail prices are relevant, for some large consumers, and to start
assessing where price rises are coming from, the wholesale market conditions are very
important.
Whilst there has been volatility in the wholesale electricity prices over the last seven years,
main electricity markets have followed a similar trend. In spite of some significant increases
experienced over the period examined, subsequent decreases have resulted in wholesale
electricity prices by the end of the period (June 2013) reaching levels close to those at the
beginning of 2007 and well below peaks in 2008. This is in clear contrast to the trend in
retail prices.
Selected European benchmarks, wholesale electricity prices

Section and data on how the spot market share of the wholesale market varies across MS (and
time?)
Charts/data from the ACER MMR
Electricity

Nat gas

2.3.

Gas prices

Similar trends exist for natural gas use in households. In this case, the average annual price
rise in household gas in Europe was 7%, with highs of 13-15% (in Spain, Czech Republic,
Estonia, Latvia) up to 22% (Lithuania).

In the period 2008-2012 European industries have seen on average growth retail gas
prices (excluding VAT and other recoverable taxes) of about 3% per year. Prices for
industrial users in Romania and the Czech Republic have indeed decreased by 1% per year,
but prices in Bulgaria and Croatia have seen double-digit annual growth, even though from a
relatively low basis.
In the case of gas prices paid by households in 2012, the energy element varied between 1.5
Eurocent/kWh (RO) and 5.2 Eurocent/kWh (LU) and accounted for 30-78% of the consumer
price (with Spain at the lowest bound and Luxembourg at the highest). Network costs ranged
between 0.32 Eurocent/kWh (EE) and 4.9 Eurocents/kWh (ES) and accounted for 6%-54% of
the total price paid in these two countries. Taxation ranged between 5% (UK) and 52% (DK)
and was at levels of 0.28 Eurocents/kWh (UK) to 5.66 Eurocents/kWh (SE).

2.3.1. Elements of gas prices

Source: Eurostat/National Statistical Institutes and HEPI (BE, NL, LUX and IE)
Note: Data for Belgium, the Netherlands, Luxembourg and Ireland comes from the Household
Energy Price Index (HEPI) and refers to prices in the capital cities only. This was
necessitated due to inconsistencies between the component data reported by MS and the
general Eurostat household natural price data

EU15 Natural gas retail prices – residential consumers, 2012 – 2009 evolution
Prices by component

5.2

2012 – 2009 differences and percentage changes by component

Source: E-Control, VaasaETT

2.3.2. Retail and wholesale gas prices
The graph below shows a selection of different wholesale price contracts for natural gas in the
EU. The three wholesale gas market benchmarks show similar trends, but a clear and
significant price rise. The graph shows the UK NBP price for traded gas, which is the
European hub benchmark, as well as the Platts North Western Europe gas contract indicator,
which is a theoretical price calculated using a traditional “pure oil-link” formula. It also shows
the price of actual gas imports at the German border, as published by the German customs
agency. This price has also traditionally been taken as an indicator showing the price of oillinked gas into Europe. It can be seen that the German border price has increasingly been
dropping away from the Platts NWE GCI oil-indexed price indicator towards the spot gas
price
Selected European benchmarks, wholesale natural gas

In the last decade several economic and energy market developments fundamentally impacted
energy consumption in the household sector. Fossil fuel prices, especially oil prices
significantly increased, translating into higher transport fuel (diesel or petrol) costs
households regularly have to pay. As natural gas prices still heavily depend on oil-indexed
long term gas import contracts, and as indigenous gas production is constantly decreasing in
Europe, higher oil prices resulted in higher import gas prices, appearing in the bills of
household consumers, especially in the Central and Eastern European countries.

2.4.

Shale gas

According to some sources, recoverable shale gas in the EU could range between 2.3 tcm and 17 tcm4.
The EIA estimate for shale gas of 13.3 tcm for the whole EU should be seen against the background of
total proved natural gas reserves in 2011 of about 4 tcm in the EU. Due to the recent start-up of shale
gas exploration, the information on EU shale gas reservoirs is rather scant and quite uncertain but
seems to suggest that prospective shale gas producers in the EU cannot attain similar production
volumes and production costs as their US counterparts.
Unproved technically recoverable shale gas resources
Figure II.B.1. Unproved technically recoverable shale gas resources

Source: Energy Information Administration.
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Despite the wide range of estimates, Europe's shale gas reserves appear to be significantly smaller than
the US ones. In addition, they are also more dispersed: while between one third and half of the
potential US reserves are located in one huge basin (namely Marcellus) and some other US basin
appear quite large as well (Haynesville, 10% of total, around 2 tcm), the EU estimated reserves are
scattered across several countries, with France and Poland having the largest reserves. The dispersion
over many smaller fields suggests lower economies of scale in their exploitation, compared to the US.
In addition, potentially significant imports of US shale gas into Europe at relatively low prices may
discourage commercial exploitation of the more marginal EU shale gas fields.

2.5.

EU energy taxation

Introduction
The general framework for energy taxation in the EU is set by the Energy Tax Directive,
which recognised that minimum levels of taxation across the Community would be important
for the proper functioning of the internal market. The Directive set minimum levels of excise
duty for a wide range of energy sources and fuels, plus electricity, while recognising that
"certain exemptions or reductions … may prove necessary … because of the risks of a loss of
international competitiveness or because of social or environmental considerations".
The Directive set minimum levels of excise duty for electricity, of €0.5 and €1 per MWh for
business and non-business use respectively. For natural gas used for heating, the minimum
rate was set at €0.15 per gigajoule for business use6 and €0.3 per gigajoule for non-business
use.
In general, taxes on energy in Member States can be divided into sales taxes (VAT) and
consumption taxes (excise duty). The latter are typically based on energy consumption, but in
some Member States carbon taxes also represent an element of energy tax. Where carbon
taxes are in place, they are generally designed to complement rather than overlap with the
ETS, and ensure a similar burden share between ETS and non-ETS sectors. This is the case in
Denmark and Sweden, for example. The UK has in place a Carbon Price Floor, which acts to
"top up" the price of carbon allowances in the ETS.
Other government policies also impose additional costs on energy bills, the composition of
which is very different between Member States. Emissions trading schemes, renewable
6

Business use is defined in Article 11 of the Directive as "use by a business entity … which independently
carries out , in any place, the suppy of goods and services, whatever the purpose or results of such economic
activities".

energy policies, energy efficiency policies and investment in infrastructure may all have an
impact on electricity bills; in some Member States these are reported as a tax, whereas in
others they are instead considered as a factor in the production cost of energy. This section
will partially consider these charges when looking at how Member States exempt parts of the
tax base from the burdens of energy and carbon taxes.
Tax Rates
The levels of excise duty which Member States charge in addition to the minimum rates set
by the Directive vary significantly by country. Various Member States enforce rates either at
or slightly above the minimum (typically at a rate of between €0.5-€1 per MWh); France,
Spain, Portugal and Hungary fall into this group. On the other hand, significantly higher rates
of taxation are found in Northern European and Nordic Member States; Germany imposes a
tax rate of up to €20 per MWh, Sweden of up to €34 per MWh and Denmark of over €109 per
MWh.
Excise duties are frequently applied unevenly across sectors; many Member States set lower
rates for commercial, industrial or domestic use. Member States enforcing lower rates of
excise duty for electricity use by business sectors (in comparison with non-business use)
include Denmark, Germany, Greece, Finland, Italy, Lithuania, Romania and Sweden 7. The
scale of the disparity between sectors varies by country: in Germany, business versus nonbusiness rates stand at EUR 15.37 to EUR 20.57; for Finland, this was EUR 7.03 to EUR
17.03; for Romania EUR 0.5 to EUR 1.0 and for Lithuania EUR 0.52 to EUR 1.01.
The precise distribution of the exemption also varies by Member State. In Sweden this applies
to manufacturing industry as well as agriculture, horticulture, pisciculture and forestry. In
Finland, the reduced rates apply to industry and greenhouse cultivation. In Greece, the
exemptions apply to consumers of high voltage electricity, while other business use is taxed at
the normal rate.
In Slovakia, Greece and Bulgaria, domestic electricity consumption is exempt from excise
duty, while in Denmark households pay a lower duty than the standard rate. In the UK, the
Climate Change Levy, the main tax on electricity and energy use, is paid only on business and
public sector consumption.
VAT levels on both electricity and natural gas are broadly constant across Member States,
mostly falling within the range of 18-25%. The United Kingdom and Luxembourg each
charge a reduced VAT rate on all energy consumption (for both electricity and natural gas) of
5 and 6% respectively. Since 2009, many MSs have raised VAT rates, in general affecting
both commercial and non-commercial consumers. VAT levels are broadly constant across
Member States, with a range of 19-21% most commonly observed.
Exemptions and reimbursements
The effect of energy taxes upon different industrial sectors is complicated by the significant
reimbursements and exemptions which are available in some Member States to specific
sectors. Industrial and commercial users (most commonly certain sectors of energy intensive
industry) are often insulated from the full costs of energy (electricity and natural gas), whether
through preferential tax rates or via exemptions from specific levies. A 2011 study carried out
by ICF International for the UK government looked at the impact of energy and climate

7

Source: Taxud data files

change policies on energy intensive industries 8 in a select group of EU countries9. This
concluded that in the EU Member States examined "energy taxes for EIIs … are generally
low due to significant re-imbursements that are possible … re-imbursements to EIIs appear
most significant for Germany, Denmark and Italy, and are also relatively high for France".
Comprehensive data on re-imbursements and exemptions across all Member States are scarce,
meaning it is difficult to build a systematic picture of these exemptions across the EU. It is
nevertheless possible to point to specific examples:
In Germany, certain energy intensive sectors pay a rate on electricity consumption further
reduced below the basic rate for businesses. Similarly for natural gas, heating use by
businesses is taxed at a lower rate than by non-businesses (EUR 1.14 per gigajoule
compared with EUR 1.53 per gigajoule) and a refund is applied to natural gas used in
industry and agriculture10. Under the electricity tax law of 1999 (amended in 2011), the
majority of EII sectors11 qualify for a complete reimbursement of energy taxes.
In addition to these discounts, German renewables law protects EIIs from the added costs
of electricity owing to preferential grid access for renewables. These costs are distributed
among all electric consumers as an additional levy, with the exceptions of EIIs meeting
certain conditions with regards to electro-intensity12.
In the United Kingdom, the Climate Change Levy is a tax imposed on consumption by
business and the public sector of electricity, natural gas and other fuel sources. Energy
intensive industries13 qualify for a reduction of 80% on this levy, on condition of meeting
certain energy-saving targets set out in a Climate Change Agreement. Under this scheme,
an energy intensive industrial user would pay GBP 1.018 per MWh, as opposed to GBP
5.09 per MWh paid by a regular industrial consumer.
In Denmark, under the Green Tax Package scheme, EIIs are completely exempt from
energy taxes, and almost completely exempt from carbon taxes.14 Processes which
participate in Voluntary Agreements, committing them to energy efficiency
improvements, are eligible for a rebate of 100% on their energy tax and 97% on their
carbon tax.

8

The study examined the following sectors: iron and steel; aluminium; cement; chemicals, in particular chlor
alkali, fertiliser and industrial gases.
9
Denmark, France, Germany, Italy and the UK,
10
OECD p107
11
The law covers: electrolysis, glass, ceramics, cement, lime, metals, fertilizers and chemical reduction methods.
The industrial gas sector qualifies for a reimbursement of 90%.
12
Exemptions are granted to EIIs meeting the following conditions:
• The ratio of the electricity costs to gross value added exceeds 15% and electricity demand exceeds 10
GWh/year at a certain delivery point; in which case the added costs to the client cannot exceed €0.05 cents
per kilowatt-hour
• The ratio of the electricity costs to gross value added is below 20% and the electricity demand is below 100
gigawatt-hours the limitation of the added cost will only apply to 90% of the electricity purchased in the
previous year.
13
Qualifying sectors must meet the following criteria:
• energy intensity (EI) must be 3% or more (ie energy costs must be 3% or more of the production value for
the sector)
• the industry import penetration ratio must be 50% or more - this ratio is calculated for the sector as a whole
to determine its exposure to international competition
Sectors that do not meet the international competitiveness criteria must have an EI of 10% or more.
Source: https://www.gov.uk/climate-change-agreements
14
ICF report, p142

In France, electricity consumed by large industrial consumers is taxed at a reduced rate
slightly below that faced by residential users. 15 The tax rate applied to industrial users
depends on the user's scale and is lower for larger consumers. The tax rate applied to
residential and commercial users is set at an intermediate level between the rates of for the
two types of industrial users.
In the Netherlands, taxes on natural gas and electricity consumption are based on a bracket
system, which sets marginal rates based on the amount of use. The rates decrease with
increased use, and different rate schedules apply for industrial, residential and agricultural
use. Business use of electricity greater than 10 million KWh pa is exempted if the
consumer has agreed to obligations for improving energy efficiency. 16 Average tax rates
for industry are below those for other sectors (e.g., for electricity, 0.006 EUR per KWh
versus 0.113 EUR per KWh for residential use).
In Belgium, EIIs with an environmental agreement are entitled to a 100% exemption on
the excise tax on fuels they use, as well as on electricity consumption. 17
In Finland, a special rate of cents EUR 0.0244/KWh applies to consumers in the steel
industry with a consumption greater than 70,000 MWh per year.

2.5.1. Green Taxes18 19
In many Member States, there is scope for better accommodating environmental concerns in the
taxation system. This relates both to the level of taxation and to the structure and design of
environmental taxation20. Main examples of such taxes are excise duties on energy products, taxes on
transport vehicles as well as pollution taxes21.
Currently, roughly one euro out of every sixteen in revenue is raised from environmental taxes,
amounting to 0.5 % of GDP in the EU-27 in 201122. Environmental tax revenues as a percentage of
GDP declined slowly during 2004-2008, but started increasing again as of 2009. The environmental
tax-to-GDP ratio for the vast majority of Member States tends to fall in a band ranging from 2 % to 3
% of GDP. In 2011, Denmark (4.1 %) and the Netherlands (3.9 %) display the highest level of ‘green’
taxes. At below 2% in 2010, Spain, France, Lithuania, Romania and Slovakia have the lowest levels.
In real terms, taxation on energy trended downward in the 2002-2008 period, but reversed course in
2009 to reach 2003-2004 levels by 2011. Concerning individual countries, the real burden of taxation
on energy decreased in 2010 from 2009 levels in all but seven EU Member States.
Energy taxes comprise taxes on both transport fuels and stationary use of energy products. Transport
fuels predominate in most countries, with few exceptions (Slovakia, Denmark, Sweden, Finland, and
the Netherlands). The share of fuel taxes, however, differs a lot across the EU, from well above 90 %
15

OECD, p101
OECD, p167
17
OECD p67
16

in Latvia, Lithuania, Bulgaria and Luxembourg to 40 % to 60 % in Denmark and Sweden. Energy tax
revenue is highest in Slovenia, Bulgaria and Estonia (2.8 %, 2.6% and 2.5 % of GDP respectively).
This is due, however, not to high tax rates as such but to the high level of final energy consumption.

Impact on energy intensity
From 1995 to around 2000, as taxation of energy increased rapidly, final energy consumption grew at
a much lower rate than the economy overall, leading to a rapid increase in energy efficiency. Around
2000, however, the real burden of energy taxes started declining, and at the same time the growth in
energy efficiency slowed down suggesting that taxation may have played a role in stimulating energy
conservation, alongside other structural factors. From 2003 onwards, however, energy efficiency has
improved again at a faster rate, while the effective tax burden on energy has continued to fall. This
was certainly also influenced by large market price increases, in particular of oil products.
Measures
Various measures could be taken at national level to improve the design of environmental taxation.
These include: (a) adjusting the structure of tax rates on fossil fuels according to their carbon and
energy content; (b) indexing environmental taxes; (c) considering the abolition of reduced VAT rates
on energy. Further policy measures to be implemented to achieve the targeted emission reduction in
the non- ETS sectors could focus on market-based measures, i.e. taxes, charges, or quotas, in which
carbon and energy taxation could play an important role.
Structure of excise duty rates on fossil fuels
The current structure of excise duty rates in Member States does not normally reflect the
environmental and energy properties of the various fuels and could be made more efficient in
environmental terms. Current energy tax structures tend rather to promote fuels that are relatively

more detrimental to the environment and/or are less energy-efficient (ex. diesel, heating oil). Proper
relative tax rates of fuels could be achieved through a carbon or an energy tax, or through a
combination of the two. Consistent tax rates are particularly important to provide correct framework
incentives for technology development.
Indexation of environmental taxes
At present, the majority of the Members States’ tax frameworks do not require indexation of energy
and other environmental taxes to the general price level. Indexing excise duty levels to inflation would
help to maintain the real value of taxes over time and thereby revenue, and to maintain the impact of
the tax on relative prices and thereby on agents’ behaviour.
Reduced VAT on energy
Broadening the VAT base by removing reduced rates, zero rates and exemptions could reduce the
distortions caused by differential treatment of goods and services while at the same time generating
more fiscal revenue. The current EU VAT legislation allows Member States to levy lower VAT rates
on electricity and natural gas, and on district heating. However, such reduced rates conflict with
overall ambitions in energy and climate policy and constitute environmentally harmful subsidies by
reducing incentives to reduce energy consumption. Targeted income support could possibly be
provided more efficiently to vulnerable households through general welfare payments.
Developments
Between 2012 and 2013, more than a third of EU-27 Member States increased excise duties on diesel
fuel and other energy products. Some Member States also introduced new national taxes related to
energy. Spain has introduced a tax on the production of radioactive waste resulting from the
generation of nuclear energy. Hungary and Italy apply a surcharge on corporate income tax for
companies operating in the energy and public utility sectors. However, these measures do not provide
direct incentives to reduce energy consumption and may have distortionary effects, e.g. on investment
in the sector.
Energy taxes include taxes on energy products used for both transport and stationary purposes.
Stationary use means the use for stationary business applications (such as industrial processes) and for
heating purposes. The most important energy products for transport purposes are petrol and diesel.
Energy products for stationary use include fuel oils, natural gas, coal and electricity. CO2 taxes are
included under energy taxes rather than under pollution taxes, as it is often not possible to identify
them separately in tax statistics.

3.

Energy costs

Whilst energy prices receive major attention and are the obvious focus for a lot of discussion
about trends in the energy sector, it is energy costs which are more important for households
and for industry: even if prices rise, if our consumption is decreasing with improvements in
product or household energy efficiency or through reductions in sectoral or even overall
energy intensity of industry, then the consequences of price rises are clearly mitigated and the
overall impact of such changes to our households and industry can be made much less severe.

Chart x1
Eurostat

Source:

Chart x2

Source: Eurostat, estimated from 2011 annual gross value added numbers and
electricity and gas consumption in the industrial sector as a whole. Data for
CY, ES, IE, LV, LU and MT are not available or partial

In this chapter the impact and the evolution of energy costs on the household and industrial
sectors has been analysed from different angles. In the case of the households macrostatistical data, aiming at quantifying energy expenditure compared to the disposable income,
has been put in the focus, providing an overview on how energy costs evolved during the last
decade and how big share of the households' disposable income is spent on energy products in
different EU Member States. An approach on providing a practical definition of the concept
of 'vulnerable customers' is also briefly described.
In the case of the industrial sector two approaches on the identification of energy intensive
industries are presented, based on electricity and gas consumption compared to gross valueadded numbers, and on the share of energy costs compared to the total production value in
different industries. Besides identifying energy intensive industries, estimations on electricity
and gas price increases and energy expenditures have also been made and cross-country
comparisons are carried out in different industrial sectors in EU countries. This macrostatistical approach has been complemented by case studies on the cost of electricity and gas
in four different energy intensive industries.
Main findings of this chapter:
In 2010/2011 energy expenditure represented between 3.5% and 10% of the disposable
income of households in different Member States. Compared to 1999/2000, in most of the Member
States the share of energy expenditure within the total household disposable income went up by 0-2.5
percentage points
•

•
Households with lower income tend to spend proportionally more on electricity, gas and
heating-related fuels than those with medium or higher income, while households in higher income
quintiles tend to spend a higher share of their disposable income on transport fuels
•
Many of those Member States that joined the EU during the past decade have higher energy
intensity than the EU average; implying that these economies also have higher energy efficiency and
savings potential. However, when cross-country comparisons are made, structural differences between
different economies should be taken into consideration for the evaluation of energy intensity.
•
Energy intensive industries can be identified by several ways; calculation of energy intensity
(energy consumption figures compared with value-added in a given sector) and comparing energy
purchase costs to the overall production value both lead to the identification of the same sectors.
•
Between 2008 and 2011 gross value-added decreased in many industries in the EU as the
performance of the economy still lags behind the pre-crisis levels. However, reduction in electricity
and gas consumption was rather due to decreasing energy intensity in many industrial sectors.
•
Cases studies has been prepared for Bricks and roof tiles, Wall floor tiles, Float glass,
Ammonia, Chlorine, Ethylene and Primary aluminium sectors, in order to provide a bottom-up
analysis on the cost structure of energy intensive industries

•
Industries, having electricity and gas as significant factors in their cost structure, and being
exposed to international competition have been heavily impacted by rising energy prices in this period.
•
In the case of big electricity or gas consumers long term energy purchase contracts, concluded
before the energy market liberalisation took place, might provide a competitive advantage compared
with enterprises procuring their energy need on the liberalised market.

3.1.

Household energy cost

In parallel with increasing energy prices, the economic crisis which broke out in 2008,
temporarily put an end to the era of continuously increasing household incomes, implying that
households must face higher energy costs amid stagnating or even decreasing incomes. On the
other hand, energy efficiency measures (insulation of homes, heat pumps, other modern
technologies aiming at minimising residential energy consumption) and broader deployment
of local renewable energy generation (e.g.: solar panels on the roofs) have helped a number of
households to keep their energy bills under control.
Evolution of energy costs in households' budget
Household energy expenditure23, measured as the share of total household expenditures or
compared to the total disposable income showed a high degree of variation across the
Member States of the European Union according to the latest available data24. In 2010/2011
energy expenditure represented between 3.5% and 10% of the disposable income in
different Member States. Some southern countries (e.g.: Spain, Cyprus or Greece), where
heating needs are lower, could be found at the lower end of this range, while Central and
Eastern European countries, having lower household incomes in European comparison (e.g.:
Czech Republic, Estonia, Croatia, Slovenia) could be found at the higher end of the range.
Northern and Western European countries, albeit having colder climate, could also be found
at the lower end of the energy expenditure range, given their high disposable household
incomes.
Compared to 1999/2000, in most of the Member States the share of energy expenditure
within the total household disposable income went up by 0-2.5 percentage points. The
biggest increases in the share of energy expenditures (as measured against the disposable
income) could be observed in Portugal, Croatia, Spain, Cyprus and Belgium, as Chart x3
shows.
The share of household expenditures on transport fuels was less dispersed across the Member
States than that of energy expenditure related to heating and lighting needs. In 2010/2011
transport fuel expenditure expressed as a share of the disposable income varied between
2.5% and 4.5%, as Chart x4 shows.
The share of transport fuels compared to the disposable income of households went up by 1%
in Greece, by 0.4% in the UK and by 0.3% in Denmark and Estonia, however, in some
countries its share slightly decreased since 2000 (e.g.: in Slovenia by 0.4% or in Belgium by
0.3%).
Limited data on energy expenditures in different income quintiles in some Member States
show that households with lower income tend to spend proportionally more on electricity, gas
and heating-related fuels than those with medium or higher income, while in the case of
23

In this paragraph transport fuels are not included in households' energy related expenditure.
Given that Household Budget Surveys (HBS) are carried out in EU Member States in each five years, and the
timing is not harmonised, countries having the last HBS data being older than three years are not presented on
the two charts to assure comparability in time.
24

transport fuels households in higher income quintile tend to spend a higher share of their
disposable income on transport fuels. This adverse behaviour of households related to the two
different groups of energy should be taken into account in national policies aiming at
mitigating the impact of energy costs on household expenditures.

Chart x3:

Source: Eurostat, Household Budget Survey (HBS) statistics

Chart x4:
Source: Eurostat, Household Budget Survey
(HBS) statistics
Significant electricity and household gas price increases triggered a debate on how lower
income households can cope with their increasing energy bills and what kind of measures
should be taken in order to protect these so-called vulnerable customers, though currently no
universal definition exists for this concept.

No survey of different national measures? Sample?
Defining the concept of vulnerable customers
The Third Energy Package requires Member States to define the concept of vulnerable
customers as a first step to addressing the issue of vulnerability. This issue is more acute
today in some Member States due to the on-going financial and economic crisis. The table
below provides guidance for defining the concept as it sets out the main elements that may
drive and/or exacerbate vulnerability in the energy sector. Energy poverty is intrinsically
addressed due to the focus on energy vulnerability.

It is recognised that one size does not fit all when defining the concept, and it thus may not be
advisable to define a single, EU-wide concept. In addition, vulnerability is not a static state as
it may evolve in parallel to developments in the energy sector. Furthermore, consumer status
may fluctuate depending on health, employment and other factors. Continuous effort by
Member State authorities is thus necessary to ensure that those who need support are
receiving it at the appropriate time, be that short- or long-term. Consumers with a disability
may be vulnerable throughout the course of their lifetime, for example, but some still have the
financial means to cover the costs of their energy bills. Alternatively a life event, such as
unemployment, may result in temporary vulnerability whereby consumers have a one-off
need for financial or other support.
Examples of Member State instruments and practices
The Commission has worked with stakeholders, primarily the Citizens' Energy Forum and its
Vulnerable Consumer Working Group (active since March 2012), to provide examples of
instruments and practices in place in the Member States. The document has been prepared for
guidance purposes only. These instruments are wide-ranging and cover policy from social and
housing through to energy. They represent real-life examples, rather than best practice, with
the aim of providing ideas of what it is possible to implement to support vulnerable
customers. It is intended that the list (including web links where possible) will represent a
running inventory to be made publicly available in order that it can be updated as new
practices are introduced at a national level. The examples are split into six main headings:

household energy efficiency, financial support, protection, information and engagement,
information sharing between stakeholders, and physical measures.
Developing the policy mix
Member State authorities can use the table and the examples of Member State instruments and
practices to ensure optimal development of both the concept (where it has not yet been
defined) and the policy mix to ensure vulnerable consumers are supported in the best possible
way at a national level. Some of the drivers of vulnerability will inevitably not be relevant in
some Member States due to diverse national circumstances. Finally, it should be noted that
social tariffs may distort the market, do not encourage energy-efficient behaviour, and
have a proportionally higher financial impact on those who fall just outside the
vulnerable classification.
3.2.
Industry energy costs
In order to measure the impact of the energy sector on the competitiveness of the whole
economy on national or EU level, the first step is to identify those economic activities most
sensitive or exposed to the energy sector. This depends on various factors. For example, how
much energy does a specific sector need to create a unit of value-added during its business
activity? Do enterprises in this sector have enough bargaining power to conclude preferential
energy supply contracts with utilities? How are they affected with energy taxation policies?
Are they entitled on reductions or rebates in energy taxes, or do special competition or state
aid rules impact their usual activity.
Some of these factors primarily depend on national competences, such as the energy taxation
rules, where the European Commission sets only minimum thresholds for the applied tax
rates, but the actual tax burden largely vary across the Member States. Other factors, such as
state aid and competition rules, fall more (but not exclusively) in European competences.
Features, such as the amount of consumed energy during the production process may also
largely vary across Member States, however, if energy-intensive industries can be identified
as the ones, in which energy consumption is higher than the national average, the same couple
of industrial branches would be identified with high probability in most of the Member States.
The share of energy-related costs compared with other production costs also heavily depends
on the feature of a given industry, however, other factors, such as labour and material costs
may be different in the twenty-eight members of the EU.
Defining energy intensity
Energy intensity can be defined (in the case of both electricity and gas) as the amount of
consumed energy (in MWh) to produce a unit of value-added of one million euro in a given
industrial branch or the national economy as a whole. Chart x5 on country-level average
industrial electricity and gas use intensity in the EU.

Chart x5

Source: Eurostat, estimated from 2011 annual gross value added numbers and
electricity and gas consumption in the industrial sector as a whole. Data for
CY, ES, IE, LV, LU and MT are not available or partial

Many of those Member States that joined the EU during the past decade have higher energy
intensity than the EU average; implying that these economies also have higher energy
efficiency and savings potential. However, when cross-country comparisons are done, it
should be noted that energy intensity also depends on the structure of the economy, if energy
intensive industries have significant share in the production higher intensity numbers might be
observed.
Identifying energy-intensive industries
If a given industry consumes more energy for producing a given amount of value-added than
the average of the industrial sector as a whole, it can be considered as to be energy-intensive.
Iron and steel industry, non-ferrous metals, chemical, glass and building materials or paper
and pulp industries qualify for being energy intensive ones regarding both of their electricity
and gas consumption, as Chart x6 shows below. Other industries, such as machinery, transport
equipment or textile industries are less energy intensive than the average.

Chart x6
Source:
Eurostat,
2011
annual data
In some cases, such as food or wood industries the energy intensity is close to the industrial
average. In some cases there are significant differences between electricity and gas use, for
example, the building material industry is proportionally twice as much gas intensive as the
amount of electricity it consumers, while paper industry is rather electricity intensive.
This energy intensity analysis can be combined with the share of energy purchase costs
among costs related the production process in different industrial branches. As Chart x7
shows, energy costs compared to the production value varied in a wide range, between 1%
and 10% in 2010 in the industries being in the focus of the current analysis.

Chart x7
(SBS)database

Source: Eurostat Structural Business Statistcs

In the case of the five aforementioned industries the energy related costs 25 compared with the
production value are proportionally higher than the industrial average. Energy costs in
25

Chart x6 presents the costs of all kinds of energy purchases by the industrial sector, not only electricity and
gas.

transport and machinery equipment industries are lower than the average, while in the case of
textile and wood industries the share of the energy costs is close to the average. Based on
these two different approaches the following branches should be considered as energy
intensive industries26:
• Manufacturing of paper and paper products (NACE groups 17 and 18)
• Manufacturing of chemical products, chemicals and pharmaceuticals (NACE groups 20
and 21)
• Manufacture of non-metallic minerals (NACE group 23, including building materials,
glass, ceramics)
• Iron and steel industry (part of NACE group 24)
• Non-ferrous metals (part NACE group 24)

Definition for energy intensive industries
Article 17 of the 'Energy Taxation Directive' (2003/96/EC) provides a definition for energy intensive
industries:
"An ‘energy-intensive business’ shall mean a business entity, as referred to in Article 11, where either the
purchases of energy products and electricity amount to at least 3.0 % of the production value or the
national energy tax payable amounts to at least 0.5 % of the added value. Within this definition, Member
States may apply more restrictive concepts, including sales value, process and sector definitions."
Energy costs exceed 3% of the total production value in all of the industries listed in bullet points on the
previous page, as Chart x6 shows.
Is this broader
than our
5? compared to the production value can also be examined in different
Variation
of energy
costs
countries, for the industry as a whole, and for given industrial branches. The next chart (Chart
x8) shows the comparison of the share of energy costs in the industrial sector as a whole and
that in energy intensive industries compared to the overall production value in EU Member
States. The chart has a double purpose. It provides a comparison for a given industry across
the Member States, and it also makes possible energy cost share comparisons of different
industries in the same country.

26

The names of industries differ from those in the chart legends, as NACE is the official nomenclature for
business statistics, whereas energy consumption data is taken from the energy balances of Eurostat, using
different names, though a correspondence has been established between the two statistics.

Chart x8
Soruce: Eurostat. Data for Poland, Slovenia, Malta and
Greece are not available
Not surprisingly, in most of the cases shares of energy costs in the aforementioned five industries
are above the national industrial averages compared to the production value. Industries, which
have high average energy cost share at EU level (e.g.: iron and steel industry or glass and building
materials) tend to have higher upward deviations from the national industrial averages than those,
which have lower EU average energy cost shares (e.g.: chemical industries or non-ferrous metals).
The average industrial cost share in those countries that joined the EU in the last decade is
normally in higher ranges compared to the other countries.
As the next two charts show, changes in electricity and gas consumption can be decomposed to
changes in gross value-added in given industrial sectors and changes in electricity and gas
intensity. With the exception of food and tobacco products and transport equipment industries
gross value added figures were lower in 2011 than in 2008 in the other observed industrial
branches in the EU, as due to the slow economic recovery industrial production did not manage to
catch up to its pre-crisis levels in 2011.

Chart x9
computations

Source: Eurostat national accounts and energy balances; own

In the case of transport equipment, textile, wood and wood products and paper and pulp industries
significant decreases in both electricity and gas intensity could be observed, underlining the
importance of energy efficiency improvements in reducing energy consumption27. In the case of
other industries improvements could also be observed, with the exception of food industry where
gas intensity increased and in glass and building materials industry where decrease in electricity
intensity was negligible between 2008 and 2011 at EU level.
Increase in electricity and gas prices contributed to changes in energy-related expenditures in these
industries, though in many cases expenditures decreased between 2008 and 2011, primarily owing
to decreasing or stagnating economic activity and improving energy efficiency described in the
paragraphs above.
Among industrial branches, which spend the most on electricity and gas consumption we can find
a number of energy intensive industries (chemical industry, iron and steel, paper and printing,
glass and building materials), though other industrial branches having large share in the European
industrial production (machinery or food industry) also spend billions of euros on electricity and
gas at EU level. (See Chart x10)

Chart x10:
energy retail prices

Source: Eurostat energy balances and

3.2.1. Energy costs in selected energy intensive industries (EIIs)
So far in this chapter energy consumption in different industries and EU Member States has been
analysed in order to identify energy intensive industries and to estimate the increase in energy prices,
costs and expenditures these indutries face. This was based on a top-down analysis, taking into account
available macro-statistical data . In the following part a bottom-up analysis will be made, based on
individual data available from industries.
The approach chosen for providing evidence on EIIs is based on case studies, that is, looking beyond
aggregated data which are usually available for the whole of the industry, or for relatively
heterogeneous groups of industrial activities. A certain number of (sub-)sectors amongst EIIs have
27

Due to lack of data no information is available on the impact of changes in product composition (e.g.:
substitution by less energy intensive production) in the industrial branches, as this factor may also influence
electricity and gas consumption intensity. A general assumption is made that at EU level product composition
changes were not significant between 2008 and 2011.

been selected based on criteria such as the geographical spread of operators; the relative importance of
gas and electricity as energy sources; the presence of big and small players.
Starting from data collected at plant level, the methodology adopted allowed compiling an interesting
array of real-life cases which are not meant to be exhaustive but are certainly indicative of the trends
under assessment and give important insights on the variability of operating conditions across the EU.
The analysis looked first at the level of gas and electricity prices paid by industry operators and at the
evolution of such level over the most recent years. Subsequently, focus was given to the analysis of
energy prices components. Finally, to the possible extent, the impact of energy prices and their
components on the production costs structure and other relevant economic margins was also
investigated.
An external contractor28 has provided detailed analysis based on case studies for the following EIIs:
• Bricks and roof tiles
• Wall floor tiles
• Float glass
• Ammonia
• Chlorine
• Ethylene
• Primary aluminum
3.2.1.1.Bricks and roof tiles
The bricks and roof tiles sub-sector is constituted of four main categories of products, divided
on the basis of their intended usage: (i) building bricks, (ii) roof tiles, (iii) paving bricks, (iv)
chimney and other clay constructional products such as cowls, flue-blocks and chimney
liners.
The sub-sector of bricks and roof tiles is part of the broader ceramic sector. The production
process is characterised by four main stages amongst which firing is the most energy
intensive, where heating in about 85% of cases is provided by natural gas. This is reflected by
the ratio of natural gas and electricity costs, which is in the range of 2.7 and 3.0. This means
that electricity has a share of 25 to 27% on total costs, whereas natural gas has a share of 73 to
75%. Overall, energy costs’ share of total production costs ranges between 17% and 40%.
Despite a constant increase of extra-EU trade over the last years, trade intensity for the sector
is relatively low due to high transportation costs (reaching up to 10% of the total costs of
production) associated to low value added of the final product. Nevertheless, more relevant
flows are increasingly registered at the EU borders for some MS. Different from other
ceramics sub-sectors, dominated by a high share of SMEs, the sub-sector of bricks and roof
tiles is composed by an almost equal number of SMEs and larger producers.
Electricity and gas intensity
The following to tables show the evolution of electricity and gas intensity in the sector, based
on small plant samples (ENTR contribution and analysis is needed here):
Table: Descriptive statistics for the natural gas intensities for 10 out of 13 sample
production plants in terms of physical output (MWh/tonne)
28

Centre for European Policy Studies, CEPS, the results of the analysis have been delivered to Directorate
General Enterprise of the European Commission

2010
2011
2012
Europe (average)
0.52
0.54
0.56
Europe (median)
0.58
0.50
0.53
Europe (IQR )
0.24
0.22
0.29
Table: Descriptive statistics for the electricity intensities for 10 out of 13 sampled
production plants in terms of physical output (MWh/tonne)
2010
2011
2012
Europe (average)
0.07
0.07
0.07
Europe (median)
0.07
0.06
0.06
Europe (IQR )
0.03
0.03
0.04
Source: DG ENTR (CEPS Studies)
3.2.1.2.Wall and floor tiles
Wall and floor tiles (commonly known as ceramic tiles) are relatively thin plates made of
ceramics. Like any other ceramic materials, wall and floor tiles are long-lasting, fire-resistant and
relatively easy to clean, yet fragile when exposed to shocks. Ceramic tiles can serve as a finishing
material, but they also have an aesthetic function.
The production of bricks and roof tiles consist of four main stages: (i) the preparation of the raw
materials , (ii) shaping, (iii) drying and (iv) firing.
Firing is the most energy-consuming phase of the production process. Around 55-65% of the total
volume of energy used during the production process is consumed at this stage. The majority of
the kilns employed by the producers are heated by natural gas (85% of cases). Coal, oil and
biomass gas are usually applied when the latter is not available.
Overall, the wall floor tiles subsector is very energy intensive. The production of one tonne of
ceramic tiles required 6GJ of energy.29 According to the information collected through the
questionnaires, the share of energy in the total productions costs varies between 17 and 29%.
Electricity has a share of 30 to 34% on total energy costs, whereas natural gas has a share of 66 to
70%. The ratio of natural gas and electricity costs, which is in the range of 2.0 and 2.3.
The following to tables show the evolution of electricity and gas intensity in the sector, based
on small plant samples (ENTR contribution and analysis is needed here):
Table: Descriptive statistics for the natural gas intensities for 10 out of 12 sample
production plants in terms of physical output (MWh/tonne)
2010
2011
2012
Europe (average)
1.81
1.79
1.81
Europe (median)
1.73
1.68
1.69
Europe (IQR )
0.91
0.89
0.93
Table: Descriptive statistics for the electricity intensities for 10 out of 12 sampled
production plants in terms of physical output (MWh/tonne)
29

G. Timellini, 2008)

Europe (average)
Europe (median)
Europe (IQR )

2010
0.23
0.19
0.14

2011
2012
0.23
0.23
0.19
0.19
0.14
0.15
Source: DG ENTR (CEPS Studies)

3.2.1.3.Float glass
There are four main sub-sectors within the glass sector: container, flat, fibre (mineral wool,
textile and optical) and specialty glass. The term ‘flat glass’ includes all glass produced in flat
form, regardless of the type of manufacturing process involved. Flat glass is the second
largest glass sub-sector in the EU, after container glass.
There are two types of flat glass production processes in the EU: float glass and rolled glass;
float glass dominates the sector output.
The most important markets for flat glass are the building and automotive sectors. The
building sector accounts for around 80-85% of the output and the majority of the remaining
output (15-20%) goes into the automotive industry, including buses and coaches, trucks and
off-road mobile machinery. The market for solar applications is growing and now accounts
for around 5% of flat glass volume in Europe.
Natural gas is the predominant fuel for glass production, followed by oil products. Both fuels
are interchangeable in the melting process. Over three-quarters of the energy used in the float
sector come from furnace activities (i.e. melting the glass). Forming and annealing takes 5%
and cutting 2%. The remaining energy is used for service, control systems, lighting, factory
heating and other activities, such as inspection and packaging. Overall, energy costs’ share of
total production costs is about 21%.
In terms of costs, raw material and energy are the two largest elements, followed by labour
costs and overheads (See Chart below). Soda ash is one of the most expensive raw materials
used and accounts for around 60% of batch costs.30 Since natural gas is mostly used in the
production process, the price of natural gas is a main cost driver for the flat glass industry.

30

Pilkington, 2010

Source: Pilkington, (2010), DG ENTR (CEPS Studies)
Transportation costs differ for transportation by land and sea. By land, flat glass is expensive
to transport, which is why it is generally supplied on a local or regional basis. Distribution
costs typically represent around 10-15% of total production costs.31 However, intense
competition between companies has led to glass being transported over longer distances,
ultimately limited by cost.32 For transportation by land, 200 km is seen as the norm and 600
km as the economic limit.33
As it has already been mentioned, the most energy intensive stage of the production process
of float glass is furnace activities, where heating is typically provided by natural gas.
Natural gas makes up the largest share of the total cost for the plants in the sample; 70% of
total energy cost, while electricity made up 16% and fuel oil 14%. On average, energy cost
share of total production cost for the plants in the sample was estimated to around 39%. (see
the table below). All figures on energy costs in this section include possible exemptions from
taxes, levies or transmissions costs. (ENTR contribution and analysis)
Table: Energy sources share of energy consumption and total production cost. Averages
given for the sample and time period studied, 2010-201234.
Natural gas
Electricity
Fuel oil
Energy Total

Share of total energy cost, %
70%
16%
14%
100%

Share of total production cost, %
28%
6%
6%
39%

Source: DG ENTR (CEPS Studies)
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Pilkington, 2006
Ecorys, 2008
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Glass for Europe, 2013
34
Note that all these figures are averages over the time period 2010-2012 for the plants in the sample. 7 plants
out of 10 provided data on total production cost and 10 out of 10 provided data on energy costs.
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After a peak in 2007, extra-EU imports have since then declined but the recent increase has
shown that transportation costs, in particular by sea, are not an obstacle and increased
competition is being faced from producer in the Middle East, North Africa and China.
Being highly capital-intensive, float glass production is mainly carried out by bigger players
and the number of SMEs is not significant.
The data on gas and oil intensity35 does not, however, show a clear trend; the average
intensity decreased from 2010 to 2011 (-9%) and then increased from 2011-2012 (+3%). For
the whole period, 2010-2012, energy intensity decreased with 3%.
Energy intensities (natural gas and fuel oil) in terms of physical output, weighted
average, MWh/tonne

Source: DG ENTR (CEPS Studies)
No clear trends can be observed from the chart below, illustrating electricity intensity in the
EU and the geographical regions. For the whole sample, electricity intensity was rather stable
during the period studied. Electricity intensity decreased from 2010 to 2011 (-9%) but
increased again from 2011 to 2012 (+10%).
Electricity intensities in terms of physical output, weighted average, MWh/tonne
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These calculations are based on small samples; geographical coverage is defined by the CEPS study

Source: DG ENTR (CEPS Studies)
3.2.1.4.Ammonia
Industrial chemical ammonia is used in a diversified set of industrial sectors, but roughly 80%
of the global ammonia production is consumed by the fertilizer industry: 48% of the ammonia
produced is deployed in the production of urea (the most commonly used nitrogen fertiliser
and basic feedstock for industrial products like plastics, resins and adhesive), 11% is
employed in the production of ammonium nitrate, 20% for the production of other fertilizers
like ammonium sulphate, ammonium phosphate, di-ammonium phosphate and monoammonium phosphate, while 3% is directly used a fertilisers. 36
Ammonia production’s cost is characterized by one major cost driver: the cost of natural gas .
Natural gas is favoured over other feedstocks (e.g.: coal) for different reasons: its availability
and ease of delivery as an inexpensive feedstock, its high hydrogen content, and the relative
simplicity and relative low operative costs of plants designed for natural gas
Natural gas is usually employed both as feedstock, in order to obtain the necessary hydrogen
to form the chemical compound NH3 (non-energy use of natural gas), and as fuel to meet the
energy requirements of the plants: gross estimations see the weight of feedstock being 2/3 of
the total natural gas required by the production process against the 1/3 employed for energy
purposes.
The price of natural gas is the key cost driver for the ammonia industry as, depending on its
price; it makes up from 70 to 85% of the ammonia production costs. Natural gas share in total
energy costs amounted to 91-92% between 2010 and 2012.
The overall majority (about 88%) of ammonia is produced locally, only 12% of the
production is traded. Given that natural gas functions as raw material and energy source as
well, and trading costs are relatively high compared to the production value, trading is rarely
profitable.
Natural gas intensity was quite stable between 2010 and 2012; and in the short run significant
improvements are hardly feasible, given the high share of gas as raw material and its
relatively cheap source as energy during the production process.
Figure: Natural gas intensity of EU ammonia producers (MWh/tonne)
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Potashcorp, 2013

Source: DG ENTR computations, CEPS studies
3.2.1.5.Chlorine
The production of Chlorine is one of the major sectors within the global chemical industry.
According to the World Chlorine Council (2012), the annual global production capacity of
chlorine is estimated around 60 million metric tonnes.
Chlorine has a very broad set of applications. From an industry strategic point of view a
pivotal sector of application is the production of polyvinyl chloride (PVC). PVC industry
accounts for 30% of the total chlorine demand and due to its multiple different uses within
cornerstone developed economies’ sectors like construction, automotive, IT and packaging is
often seen as the key driver of the global demand for chlorine.
.The key raw material of the production process, indifferently form the specific technology
applied in each plant, is electricity. In a production process based on the electrolysis of brine
(where a strong electric current is passed through the water/salt solution) energy cost is a
crucial cost driver and in chlorine production it accounts for roughly 50% of the
manufacturing cash cost and up to about 28% of the turnover in the chlorine industry37 and
there are virtually no viable options to produce chlorine on industrial scale without recurring
to electricity. Electricity accounted for more than 91% on average of all energy costs between
2010 and 2012 in chlorine production.
Energy intensity on EU average has increased by 1.7% (from 3.02 MWh/tonne in 2010 to
3.07 MWh/tonne in 2012) in the chlorine industry, based on small sample data. It should be
noted that 4 out of 9 participants reported that they have made energy efficiency investments
in recent years, primarily triggered by energy cost savings considerations but also by public
policy.
Figure: Electricity intensity of EU chlorine producers (MWh/tonne)

Source: DG ENTR computations, CEPS studies
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3.2.1.6.Ethylene
Due to the crucial roles that its applications fulfil in the industrialised world ethylene is the
largest basic building block for the chemical industry and the largest volume organic chemical
produced.38 The majority of the ethylene produced (59%) is in fact used as raw materials for
the industrial production of polyethylene, the most widely used plastic of the world; another
pivotal ethylene derivative is ethylene dichloride (13%), the compound used to manufacture
poly vinyl chloride (PVC) a largely used kind of plastic; the other major derivative of
ethylene is ethylene oxide (13%), compound employed in the production of ethylene glycol, a
raw material for the production of polyester.39
The main cost driver in the ethylene production is the cost of feedstock, the most widely
employed being ethane and naphtha (other hydrocarbons utilised are propane, butane and gas
oil). While naphtha’s cost is almost correlated “one-to-one” with the internationally set oil
price the cost of ethane largely depends on natural gas market’s features. As in Europe
ethylene production is largely based on naphtha, the continent suffers a competitive
disadvantage to those regions (e.g: US or the Middle East), where cheap natural gas is
available. European ethylene industry has been put under serious pressure by the producers
from these two regions during the last couple of years (ENTR contribution and analysis is
needed here).
3.2.1.7.Primary aluminium
Short description (ENTR contribution and analysis is needed here)
The evidence presented for aluminium is based on data collected via a questionnaire from a
sample of 11 out of the 16 primary smelters in the EU. These data were also validated and
integrated using the CRU database40. Differently from other case studies in this report, no
sampling by geographical region is presented. Instead, the averages calculated for the whole
sample are compared to averages obtained for two subsamples which are of great importance
for understanding the issue of energy costs impact on the sector.
In particular, subsample 1 refers to plants which procure electricity through long-term
contracts or self-generation41 while subsample 2 refers to plants which procure electricity in
the wholesale market.
The comparison of the breakdown of production costs per tonne of primary aluminium
between different EU samples and major global economies helps visualising the relative
importance of power costs in the EU compared to major competitors.
First of all, it can be seen how variable costs always account for the lion’s share of total
expenditure, ranging between 70% of total costs in Australasia to 88% in China. Raw
materials (i.e. alumina) account for about one fourth of total costs and are the main cost item,
with the exception of the EU and China, whose production costs are largely dependent on
expenses for electricity, going beyond one third of the total. Electricity has a prominent role
especially in the cost structure of EU smelters included in subsample 2, that is, of plants
which procure electricity in the wholesale market.
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CHEManager, 2012
Headwaters, 2012
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[Explain CRU]
41
The former being the main condition.
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Figure: Breakdown of production costs per tonne of primary aluminium (2012)

Source: Calculations based on questionnaires and CRU
Note : The aggregate EU27 refers to the whole of 16 primary aluminium smelters in the EU.
It is derived from the combination of 11 sampled plants answering the ad hoc questionnaire
and CRU data for remaining 5 plants.
Focusing on the cost competitiveness of primary aluminium production, the following
evidence can be provided:
EU companies are very efficient as regards costs for alumina, spending in average 473€42 per
tonne of final product. Only in Australasia43 (462€/t) and in Asia (472€/t) aluminium
producers are able to incur lower costs, whereas the highest costs are borne by Chinese
(641€/t) and CIS (557€/t) plants.
On the contrary, per-tonne expenses by EU smelters for electricity (643€/t) are a major source
of competitive disadvantage. Power cost is particularly high for those companies that are not
in long-term arrangements with electricity suppliers (804€/t, subsample 2), while primary
smelters which procure electricity through long-term contracts or self-generation face a
significantly lower expense (342€/t, subsample 1). Whereas on a regional basis the highest
cost is again registered in China44 (698€/t), Canadian, Icelandic and Middle Eastern producers
pay less than 311€per tonne.
However, high variability can be observed on the actual price paid by individual plants in the
sample, which can be clearly explained by considering the two main forms of procuring
electricity. Indeed, the average electricity cost for subsample 1 is 24.3 €/MWh, while for
subsample 2 it is 56 €/MWh, being 230% higher.
Low cost smelters are mainly those which are in a long-term electricity contract or which
have their own generation (the minority in subsample 1). Such contracts were signed in the
pre-liberalisation phase and are thus considered as non-replicable. Should it be possible to
42

Computed from 2012 USD costs data, using a EUR/USD conversion rate of 1.2848.
This non-conventional geographical term should be explained
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It is not yet possible to assess to what extent this is the real price for electricity paid by Chinese smelters, or to
what extent public subsidies reduce power costs.
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sign a long-term contract today, conditions will certainly not be comparable with the existing
ones, also due to the current policy framework. As soon as these contracts expire, low cost
smelters will move rightward in the cost curve and reach the power cost level of the highest
cost smelters. High cost smelters are the ones buying electricity in the market and which are
significantly impacted by differences in terms of national wholesale price, national policies,
energy mix, grid costs, or other tariffs have an impact.
Indirect CO2 costs
The case of aluminium is particularly instructive with regard to indirect CO 2 costs. On one
hand, it is associated to a highly electrical-intensive production process. On the other hand,
data could be collected and estimations carried out for the sampled plants.
As indicated above in the text, the impact of indirect CO2 costs cannot be easily identified as
normally it does not appear in the electricity bill. This implies that also estimations need to be
made with regard to the pass-on rate45 of the CO2 price into electricity prices paid by final
consumers.
Two of the sampled plants represent an exception and report to pay an explicit price per
MWh. The calculated averages for the period 2005-2012 (Phase 1 and 2 of the ETS) indicate
an overall cost of around 64 €/tonne and 33€/tonne for each plant respectively. Looking at the
estimations carried out for the remaining plants of the sample over the same period the
indirect CO2 cost ranged between 74-95€/tonne, 99-127€/tonne and 125-160€/tonne if
considering a pass-on rate of 0.6, 0.8 and 1 respectivel
MS & stakeholders views
UK Study - Estimated impacts of energy and climate change policies on energy prices and bills46
The UK's Department of Energy and Climate Change (DECC) March 2013 study "Estimated impacts of energy
and climate change policies on energy prices and bills," updates the analysis of a Nov 2011 looking at the impact
of energy & climate policies on household and industry energy prices. The study finds that in addition to UK
households paying among the lowest retail gas & electricity prices in the EU-15, energy & climate policies make
up only around 9% of the final energy bill. Moreover, of an increase of dual fuel bills by 13% in real terms from
2010-2012, wholesale energy costs make up at least 60% of the increase compared to 15% for energy & climate
policies. In fact, energy efficiency measures are estimated to account for an average net savings of around 5% on
household energy bills, which are expected to be reduced by around 11% compared to business-as-usual in 2020.
An expected 6% increase in energy bills in 2020 will hit poorer and electrically heated household the hardest, but
energy & climate policies will not be directly responsible for these increases. UK businesses, on the other hand,
already pay the lowest gas price in the EU-15, and most business energy costs are a small proportion of total
business costs – estimated at 3% for UK manufacturing.
BDEW Electricity Price Analysis and European Electricity Price Comparison May 201347
These two studies from the German Association of Energy and Water Industries look at the broader development
of electricity prices in Germany as well as their placement in comparison with other European countries. The
first study finds a 68% rise in nominal electricity prices from 2000 to 2013. Moreover, taxes and levies increased
from 25% in 1998, to 50% in 2013. Therefore, electricity taxes, levies and surcharges have made up a
considerable portion of the price increase since 1998. Whereas taxes and levies made up only 4,20 € c/kWh for
an average household in 1998, they represented 14,41 €c/kWh in 2013. This corresponds with a +243% increase
in household taxes and levies in nominal terms. The picture for industry is a bit more mixed. While taxes and
45
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levies for industry went up significantly, many energy intensive industries have profited from exemptions. For
example, it is estimated that without exemptions, the renewables surcharge in 2013 would be around 1,05 €
c/kWh cheaper. However, it is also estimated that businesses will have paid more than half of the €20,4 Billion
annually for the renewables surcharge in 2013. The second study looks at German electricity prices in EU
comparison for 2012. It finds that when excluding taxes, levies and surcharges, German electricity prices for the
middle band of household consumption were only slightly higher than the EU average. Including these charges,
however, German household prices are significantly higher than the EU-27 average and cheaper only than
Denmark and Cyprus. Germany´s taxes and levies for households at 12,44 € c/kWh (46.5% of the final
electricity price) are second only to Denmark at 16,75 €c/kWh. Again, however, the picture is quite different for
industry where EU electricity prices are more convergent. Excluding recoverable VAT, industry prices are
competitive, lying only slightly higher than the EU-27 average and cheaper than Ireland, Malta, Italy and
Cyprus. At 32,3% Germany had the highest rate of taxes and levies when excluding VAT and nearly double the
EU-27 average, however Germany's middle-band industrial production costs are also less than the EU average.
The picture is similar for Germany's energy intensive industries.
Lessons learnt from the current energy and climate framework - A Frontier report prepared for
businesseurope – May 201348
This industry funded report has three main messages. First, the additional cost of promoting RES-E generation is
the main cost driver for society, with the net support payments expected to increase to about 50 bn. EUR/a in
2020. Secondly, national legislation and policies applied by Member States result in distortions to the internal
energy market, including through national energy taxes, promotion schemes, exemption rules and grid
regulation. Reasons for price differences between customer groups include different energy policies and
regulary, different consumption profiles, the bargaining power of industry, flexibility options, different
fundamental price drivers across countries, the interconnectivity to neighbouring markets and different grid
costs. Thirdly, energy prices for European industry are a competitive disadvantage compared to US competitors
and lower industrial energy prices in the US show that US industry has a “head start” in global markets. They
argue that this means any additional cost burden on the European industry will impact its competitiveness. The
main drivers for price differences between the EU and the US were found to be the US endowment of natural
resources, especially coal and shale gas, stronger carbon pricing in the EU, and the stronger penetration of
subsidized RES-E in the EU.
EWEA Study - EU electricity prices from the inside out49
This study looks at the historic drivers of electricity prices in order to determine long-term trends in electricity
price variations and attempt to identify some of the numerous factors that have been having a positive or
negative impact on electricity prices over the years. Looking at 10 countries and both wholesale and retail prices,
the study finds that in 8 out of 10 member state electricity bills are coupled to fossil fuel prices and that in 5 out
of 9 member states wind energy is actually significantly decreasing wholesale electricity prices. Moreover, in the
5 out of 10 industrial markets in which wind energy generation is linked to increases in consumer bills, it is
found to be only one factor among many others and support for wind energy is found to have less effects on
retail electricity prices than believed. However, retail electricity prices are only responsive to variations in
wholesale prices in 4 countries for both industrial and consumer markets.
IEA World Energy Outlook 2013 – Chapter 8 – Energy and global competitiveness50
Disparities in energy prices between major regions have widened significantly in recent years, especially for
natural gas and electricity, in particular gas prices have increased in Europe and Asia and fallen sharply in the
US, yielding $150 billion in savings for US manufacturers. Gas price differentials will remain large until 2035,
whereas electricity price differentials may widen even further. With prices in Japan, Europe and China remaining
roughly twice as high as in the US in 2035, price difference will have a profound effect on the relative
competitiveness of energy intensive industry and could remain a heavy burden on household budgets. Therefore,
while export growth for energy-intensive products will continue to increase for China, India and the US, the EU
market share will drop sharply for all of the main sectors. However, high energy costs can be mitigated by policy
action promoting efficient use of energy, diversification of energy supplies, market reforms and well-designed
climate policies.
IHS Study – The Challenge to Germany's Global Competitiveness in a New Energy World

This study argues that Germany's international competitiveness is threatened by rising German energy prices and
low-cost energy in the United States, forcing firms to relocate to other countries. This "investment leakage"
could lead other companies in the supply chain to follow suit, slowing overall economic growth and negatively
impacting the standard of living of all households. The study concludes that transitioning to a lower carbon
energy policy can be compatible with maintaining German global competitiveness, and lays out a competitive
energy scenario that includes a more moderate pace of renewables development, a preferential focus on more
mature technologies (onshore and PV) and an increased role for thermal power generation, especially natural
gas. Moreover, it recommends maintaining the current EEG exemptions, reducing overall system costs when
deciding on a suitable energy mix and expanding gas-fired power capacity. The scenario sees Germany failing to
meet both its renewables and emissions target.
Source: www.ihs.com/GCS
* Funded by the German Chemical Industry Association, the German Industry Associtation, the German
Economic Association for Oil and Gas Production, BASF, Bayer, BP, Central European Petroleum, Dow,
Evonik, ExxonMobil, Linde, Total, Vestolit and Wacker.
*The study creates a straw man, juxtaposing a high-price scenario with a supposedly "low-carbon" competitive
scenario. They compare economic performance between the two, but oddly, while the "high cost scenario" is
portrayed in entirely negative terms their own results do not appear nearly as grave as they suggest. For example,
1.25% compound annual GDP growth vs. 1.60% (remember, this is under the worst of circumstances).

3.2.1.8. Conclusion
The seven cases studies presented so far indicate that increase in electricity and gas prices
significantly impacted those industries, where energy is an important cost driver. This is
especially true in the case of those industries which are exposed to international competition
and company rivals can export their products from countries where energy costs are lower. In
the case of big electricity or gas consumers long term energy purchase contracts, concluded
before the energy market liberalisation took place, might provide a competitive advantage to
those enterprises which procure their energy need on the liberalised market. (ENTR
conclusions can be put here).

4.

International Developments

MESSAGES51 (work in progress)
• Europe is price-taker at the global hydrocarbons markets (oil, gas, to a smaller
extent coal)
• Unlike internationally traded commodity markets, in particular crude oil and coal,
natural gas has disparate regional benchmark prices. Over the recent years the gap
between regional gas prices has widen driven by diverging regional gas price drivers
• Since 2005 wholesale gas prices have increased in all world regions, except North
America. Europe and Asia Pacific remain the highest priced wholesale gas markets.
• Regional differences in wholesale prices for electricity are less pronounced than in
the case of gas, at least in major economies (data for US, Europe and Australia)
• Retail electricity for industry: on the average across the EU and denominated in
nominal terms in Euro (ex. VAT and recoverable taxes), in 2012 medium-size
industrial consumers in the EU paid about 20% more than companies based in China,
almost twice the retail price for electricity as companies based in Russia and India,
and more than twice the price paid by industrial consumers in the US and Canada.
Industrial electricity prices in Brazil and Japan were 10 and 30% higher than these
faced by the average industrial European consumer.
• Retail electricity for households: on the average European households paid almost
twice as much as US households for electricity and comparable to Norway, New
Zealand and Brazil.
• Retail gas for industry: in 2012 medium-sized industrial consumers in the EU paid
for natural gas four times as much as industrial consumers in the US, Canada and
Russia and twice as much as in New Zealand. Industrial gas prices in Brazil, Ukraine
and Japan were above EU weighted average.
• Retail gas for households: EU households paid on average 2.5 times for natural gas
than households in the US and Canada, but almost half the levels of gas prices faced
by households in Japan. Households in 14 Member States paid less than the EU
weighted average in 2012, putting their prices at levels comparable to these in South
Korea, Turkey and the US.
• Between 2005 and 2012 European industrial consumers faced an almost 40% growth
in real terms in electricity prices (align with chapter 1). This increased levelled off
in 2009 and indeed in real terms industrial electricity prices have been fairly stable
between 2009 and 2012
• In other parts of the world in real terms the growth of electricity prices for
industrial consumers was much more subdued (10-15% in Canada, Turkey, Korea
and Japan, in some cases from higher starting basis) or there has been a decrease in
real terms (US).
• The divergence in the evolution paths is even greater when it comes to industrial
prices for natural gas. Industrial users in Canada and the US are now benefitting
from prices that are comparable in real terms to these at the turn of the century, and
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Price levels are nominal and converted in Euro using ECB XR. Price indices are in real terms (deflated) and calculated in
national currencies (IEA methodology)

•

•

even below. European industrial users have seen an increase in real terms of 3035% between 2005 and 2012. Industrial users in Japan and Korea have seen the
steepest growth in gas prices, with 2012 prices standing 48% and 67% above their
respective 2005 levels.
EU countries tax natural gas and electricity more heavily than some other major
global competitors, such as the US and Canada (no data on China and India, only
through WEO).
Overall taxation is higher for residential and commercial customers than for industrial
and energy transformation purposes.

Important to add to any discussion that hints on shale gas and how it may impact EU gas
prices (possibly the ECFIN paper)
• From competitiveness point of view future US LNG exports have been in the primary
focus, esp. when it comes to evaluating whether US LNG is cheap vis-à-vis alternative
sources of supply such as Australia and East Africa. The structure of US supply
contracts is fundamentally different to that of conventional LNG supply: US LNG
supply is hub indexed and inherently flexible. As a result, the ramping up of US
exports mid-decade is set to significantly impact global LNG pricing dynamics.

4.1.

Global energy commodity and qwholesale prices

Energy commodity prices across global regions vary - the degree of variance partially
depends on the existence of highly liquid global markets. Other than the presence of global
markets, price differences may reflect factors such as degree of competition, production or
import costs and contractual terms, transport costs, as well as taxes and subsidies.
Price differen
ces across regions have always existed, but the last few years have seen widening of price
gaps, in particular in the case of natural gas in the US, Europe and Asia. This process has been
driven by factors such as the shale gas boom in the US, increase in oil-indexed gas prices in
Europe, and skyrocketing of gas demand in Japan in the aftermath of Fukushima.
4.1.1. Crude oil, coal and uranium
Crude oil is the most commonly traded energy commodity with major price markets for the
world trade in crude oil moving largely in step (see
Figure 2). The presence of highly liquid international markets and relatively low costs of
transporting crude oil and petroleum products explain the modest differences in prices across
countries and regions (see also
Figure 3).
Crude oil spot market prices have remained volatile since 2011 despite a recent drop to the
lowest level since July 2012. Spot prices for benchmarks West Texas Intermediate (WTI) and
North Sea Brent crude oil neared parity in mid-2013. By contrast, the average Brent-WTI
price spread in 2012 was about 19 USD/bbl and exceeded 20 USD/bbl in February 2013.
Since spring 2013, prices for these benchmarks have moved much closer together, as WTI
increased in relation to Brent as a result of new US crude oil transport infrastructure and US
refineries running at near-record levels.
Figure 2. Evolution of global crude oil prices 2007-2013

Source: IEA 2013. Note: North Sea on this graph is set by the lowest of the Brent,
Forties, Oseberg and Eko-fisk components. (possibly re-do with Platts' Brent instead
of North Sea)
Average crude oil import prices are affected by the quality of the crude oil that is imported
into a country. For a given country, the mix of crude oils imported each month will affect the
average monthly price. Analysis of the IEA shows that over the first quarter of 2013 crude oil
import costs increased in all major IEA member countries except the United States, over
fourth quarter 2012 levels. Year on year, average import costs in IEA member countries fell
by 5.5%, with the United States (-9.2%) and Korea (-5.6%) reporting the largest decreases.
Figure 3. Evolution of average import costs of total crude imports

Source: IEA 2013. Energy Prices and Taxes, 2nd quarter 2013.
Unlike oil, which is widely traded internationally, the world coal market is predominantly
supplied by domestic production with internationally traded coal accounting for a relatively
small fraction (around 20%). Internationally traded steam coal is split into two major markets,
the Atlantic basin (focussed on the Amsterdam-Rotterdam-Antwerp, ARA hub) and Pacific
basin (focussed on the Newcastle hub). Europe is increasingly an import led coal market and
international prices act as leverage to negotiate price contracts with domestic coal producers.
The Atlantic market for steam coal is made up of the major utilities in Western Europe and
the utilities located near the coast of the USA, with the major suppliers from South Africa,
Colombia, Russia and Poland52 53. The Richards Bay hub in South Africa provides an
important role in constraining price divergence across the two basins.
In recent years the spreads between the major coal benchmarks for internationally traded coal
to the Atlantic market have been edging towards ever decreasing levels (see Figure 4).

Figure 4. Evolution of coal price benchmarks (change CN coal)

52

Source: Nalbandian, H. and Dong, N. 2013. Coal and gas competition in global markets. IEA Clean Coal Centre.
The Pacific market is made up of the utilities in Japan, South Korea and Taiwan, as well as increasing trade going into China and now
India; Australia, Indonesia, and recently Vietnam, have been the main suppliers to this market
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Sources: Platts and CEIC
The most liquid traded form of uranium is U308 in the form of yellowcake (uranium
concentrate powder) for shipping to nuclear power stations. The uranium spot market
typically exhibits low levels of liquidity and can deviate significantly from the term market
depending on shorter term supply/demand balance of market participants 54.
Figure 5. Uranium prices (to check ESA)

Source: Timera Energy 2013 (http://www.timera-energy.com/commodity-prices/a-minimeltdown-in-the-uranium-market/) (chart to be re-considered)
4.1.2. Natural gas
The physical properties of gas make it more expensive to transport. Historically - as gas was
produced and consumed locally or regionally - international trade in gas was quite limited.
Therefore, in stark contrast with the relatively narrow price range of other global energy
54

There is no formal exchange for uranium. Uranium price indicators are developed by a small number of private business organizations, like
The Ux Consulting Company, LLC (UxC), that independently monitor uranium market activities, including offers, bids, and transactions.
Such price indicators are owned by and proprietary to the business that has developed them. The Ux U3O8 Price® indicator is one of only
two weekly uranium price indicators that are accepted by the uranium industry. The Ux U3O8 Price® is used as the settlement price for the
NYMEX UxC Uranium U3O8 Futures Contract (UX ).

commodities such as crude oil and coal, there are pronounced inter-regional price differentials
in natural gas traded across the globe that have increased over the recent years. Development
of price signals, growth in the LNG spot market and expansion of infrastructure may over
time reduce global gas wholesale price differentials.
The convergence or divergence of prices may differ in periods of tight or surplus supply
relative to demand. The ability to move gas between regions via LNG cargoes means that
global pricing is increasingly interrelated. The growing LNG market may also impact price
convergence as might the liquidity and transparency of gas trading in regional markets.
Analysis of the International Gas Union points to different drivers of spot gas prices across
different regions. North America is a market where gas prices are driven by demand and
supply fundamentals and gas is traded at the liquid and transparent Henry Hub. Current Henry
Hub spot price levels reflect the impact of a surge in shale gas production over the last 5
years.
Northern Europe is also a market driven by liquid hub prices, primarily at the UK NBP,
Dutch TTF and the German NCG and Gaspool. In 2012 about 70% of gas in North-West
Europe55 was priced on a gas-on-gas basis. Yet, unlike North America, marginal price
dynamics at European hubs is influenced by oil-indexed pipeline contract prices.
Southern Europe seems increasingly influenced by the larger and more mature Northern
European market. The Italian market has largely converged with European hub prices and the
relative isolation of the Iberian peninsula is expected to decline with new interconnection
under development with France. In contrast, Eastern Europe has no liquid gas trading hubs
and is yet to benefit from liquid markets where long-term contracted gas is complemented by
short-term and spot deals56.
Asia is the key driver of LNG market growth, with most gas delivered under long term oilindexed contract prices, typically at a substantial premium to US and European hub prices.
Even though South/Central America is a relatively small gas market by volume, buyers in
countries such as Argentina, Brazil and Mexico can have a strong impact on global spot
pricing with spot price levels typically trading within a band of Asian spot prices – and indeed
at premium in the second quarter of 2013.
The gap between regional gas prices has widen over the last two and a half years: the relative
evolution of the benchmark UK NBP and US Henry Hub spot prices, along with LNG prices
for Japan and the German border price (Figure 6), illustrate the continuing variation among
global wholesale prices for natural gas. Over the course of 2012, wholesale buyers at the
National Balancing Point, the largest and typically lowest priced European hub, paid over 3
times as much for gas as buyers at Henry Hub, the largest hub in the UK. In 2010 spot prices
on NBP were twice as high as these on Henry Hub and a year earlier were at only 50% above
those on Henry Hub. Over the course of 2012 the gap between prices paid by US wholesale
buyers at Henry Hub and the German border price increased with German border prices
around 4 times higher than prices on Henry Hub. In the first half of 2013 the difference went
down to 3 times.
Figure 6. Evolution of wholesale gas prices: US, UK, Germany and Japan
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In the survey of IGU North-West Europe is defined as UK, Ireland, France, Belgium, Netherlands, Germany, Denmark
In December 2012 a gas exchange was launched on the Polish Power Exchange (PolPX) and in January 2013 a gas exchange was
launched in Hungary.
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Sources: Platts, Thomson Reuters, BAFA. For Japan: arithmetic average price of LNG from
Qatar, Malaysia, Indonesia and Nigeria
Between 2005 and 2012 wholesale gas prices in Europe and Asia Pacific – two regions where
oil-indexation remains an important pricing mechanism – raised, cementing their position as
the two regions with highest priced wholesale gas.
Globally, analysis of the International Gas Union points that since 2005 wholesale gas prices
have increased consistently in all regions, except North America. There have been wholesale
gas price increases in China and India, both as more gas was imported and regulated domestic
prices were increased. Latin America has also seen a doubling of wholesale gas prices and in
Former Soviet Union average prices have almost tripled, largely due to the rise in regulated
prices in Russia, as they move towards the netback value from Europe. In Africa, where over
85% of prices are effectively subsidised, there have also been price increases and in the
Middle East prices have risen slowly, with a significant increase in 2012 over 2010, as a result
of the regulatory changes in Iran (IGU 2013).
Figure 7. Evolution of wholesale price levels by world region (2005-2012)

Source: International Gas Union and Nexant. Wholesale Gas Price Survey - 2013 Edition
Note: Comparisons of wholesale price levels need to be treated with caution. The wholesale
price can cover different points in the gas chain – wellhead price, border price, hub price, citygate price – so the comparison of price levels is not always a like for like comparison. Most of
the regions are defined along the usual geographic lines, although the IGU includes Mexico in
North America, and divides Asia into a region including the Indian sub-continent plus China,
called Asia, and another region including the rest of Asia plus Australasia which is called
Asia Pacific.
The analysis of IGU also points that the combination of falling prices in North America and
rising prices in Asia, Latin America and the Former Soviet Union, has now taken the latter
regions above the former pricewise. Only the Middle East and Africa, where prices are often
held down to the cost of production or below as a subsidy, are average prices lower than in
North America.
Figure 8. Wholesale prices gas prices globally

Source: International Gas Union and Nexant. Wholesale Gas Price Survey - 2013 Edition
Note: Comparisons of wholesale price levels need to be treated with caution. The wholesale
price can cover different points in the gas chain – wellhead price, border price, hub price, citygate price – so the comparison of price levels is not always a like for like comparison.
Figure 9. Average wholesale gas prices in 2012 (USD/mmbtu)
Source: International Gas Union and Nexant. Wholesale Gas Price Survey - 2013 Edition

Note: In the definition of the International Gas Union, gas wholesale prices can cover a wide
range: from hub prices in fully liberalised traded markets to border price in case of
internationally traded gas and to wellhead or city-gate prices in producer countries.
Looking at LNG re-confirms that Asia Pacific remains at the high end of LNG import prices,
but also points that Latin America is paying dearly to satisfy its increasing appetite for LNG

supply due to tumbling indigenous production coupled with growing gas demand for power
generation57.
Figure 10. Overview of global spot gas prices for LNG in the first half of 2013
(USD/mmbtu)

Source: Waterborne
Even within the EU, the gap between the lowest and the highest wholesale gas price remains
significant. Member States with a diverse portfolio of gas suppliers and supply routes ad with
well-developed gas markets reap the benefit by paying less for imports and generally having
lower prices. In 2012 the difference between the highest and lowest estimated wholesale
prices in the EU stayed at around 18 Euro/MWh58.
Figure 11. Wholesale prices for gas in the EU
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The worst draught in decades depleted hydroelectric reserves in Brazil and increased its LNG imports by a factor of three in the first four
months of 2013 as compared to the same period in 2012.
58
Estimated border prices and estimated LNG prices based on data from Eurostat's database of international trade COMEXT. Day-ahead hub
prices as reported by Platts.

Update requested (first four months 2013 and new data from BG)
4.1.3. Electricity
Electricity is not a global commodity: the need of proximity between power plants and
customers makes it a regional industry. Differences in energy mix and generation portfolios
define the existing regional price variances between wholesale prices of electricity in world
regions. Regional differences in wholesale prices for electricity appear to be far less
pronounced than in the case of spot gas prices: over the second quarter of 2013 prices at the
major wholesale markets in Europe, the US and Australia traded in the range 3050 Euro/MWh.
The United States has many regional wholesale electricity markets. Wholesale electricity
prices are closely tied to wholesale natural gas prices in all but the center of the country.
Therefore, one can often explain current wholesale electricity prices by looking at what is
happening with natural gas prices.
Analysis of EIA shows that average on-peak, day-ahead wholesale electricity prices rose in
every region of the US in first-half 2013 compared to first-half 201259. The most important
factor was the rise in the price of natural gas in 2013 compared to 10-year lows in April 2012;
spot natural gas prices at major hubs across the US increased between 42% and 146%
between the first half of 2012 and the first half of 2013. The increase in power prices was not
uniform across electric markets. Prices in the wholesale power market of Texas increased less
than much of the rest of the nation, largely because of the mild weather this spring60.
Analysis of the Australian Energy Regulator shows that electricity spot prices fell steadily
from 2010 until the introduction of carbon pricing on 1 July 2012 with prices at the National
Electricity Market at or near record lows in 2011-2012. Following some initial market
volatility, the introduction of carbon pricing caused an uplift in spot electricity prices of
around 21%, which was in line with expectations61. The Australian Energy Market
Commission states that nominal wholesale prices rose nationally by 14% from 2011-2012 to
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Refers to the lower 48 state, e.g. to the US states located on the continent of North America south of the Canadian border, which excludes
the states of Alaska and Hawaii. Washington D.C., is also included when the term is used.
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In April 2012, wholesale prices in Texas spiked because of a sharp increase in temperature near the end of the month.
61
Australian Energy Regulator. State of Energy Market 2012.

2012-2013, in part reflecting the impact of the carbon price62. In New South Wales wholesale
energy costs rose by almost 30% between 2012 and 2013.
Figure 12. Electricity wholesale prices in Europe, US and Australia (2011-2013)
(note: we do not have data prior to 2011

Note: The PJM Interconnection’s Western Hub in the US stretches from southern Maryland
north to Washington D.C. and northwest to central and western Pennsylvania. The PJM price
is a weighted average between on-peak price (on-peak hours: hour-ending 8 through 23) and
off-peak hours (hour-ending 1 through 7 and 24); this gives a good proxy of baseload price.
ERCOT North is one of the five zones operated by the Electric Reliability Council of Texas.
The ERCOT North price is weighted in the same manner as PJM West to give a proxy of
baseload. The Australian National Electricity Market (NEM) interconnects five regional
market jurisdictions (Queensland, New South Wales, Victoria, South Australia and
Tasmania). West Australia and Northern Territory are not connected to the NEM. New South
Wales is the largest among the five regional markets. All electricity in the National
Electricity Market (NEM) is traded via a gross pool which is settled on a half hourly basis.
Each jurisdiction or state settles their own pool price, known as the Pool Price or Regional
Reference Price (RRP).
Sources: Platts, Australian Energy Market Regulator
In Europe, falling coal prices since the beginning of 2011 and increasing share of renewables
have led to stable electricity wholesale prices over 2012 and early 2013 and sharply
decreasing prices in the second quarter of 2013. Regional wholesale electricity prices showed
a higher degree of convergence than in the last couple of years with the exception of the UK
and Italy, two markets in which power usually trades at a premium in price to most of the
continental peers due to high dependence on natural gas and reliance on imports. In the
Central Western Europe (CWE) region, renewable power generation in Germany and nuclear
availability in France were important determinants of wholesale electricity prices. A jump in
the levels of renewable generation helped to drive regional prices down in both the CWE and
CEE regions to four-year lows by the end of Q2 2013.
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On 13 November 2013, its first working day, the new Government of Australia introduced the package of bills to repeal the carbon laws,
including the emissions trading scheme.

Figure 13. Evolution of coal, gas and electricity benchmarks in Europe and share of
renewables (2007-2013)

Source; Platts, BAFA

4.1.4.

International comparison of retail prices of electricity and gas63

This chapter aims at comparing the level of retail prices for electricity and gas for mediumsized industrial consumers and households in the EU with these in major global economies.
Unless specified otherwise under the charts, the comparison is done for 2012 and all prices
are converted into Euro/MWh using the annual exchange rate of the ECB (average of period).
One major caveat of the international comparison is the lack of a common harmonised data
source on retail prices for electricity and gas. A wide variety of reputable sources of data has
been used and validated to the extent possible. Nevertheless different countries apply different
reporting standards and conventions, inter alia with regard to categories of consumers.
Due to the great divergence in the levels of retail prices paid by industrial and residential
consumers across the EU, in the international comparisons three retail prices are presented for
each consumer group in the EU: weighted average, highest and lowest. This is done because
the difference between the highest and the lowest priced country in the EU is often in the
order of magnitude of 3-4: beyond 4 in the case of residential gas (incl. all taxes) and below 3
in the case of industrial gas prices (ex. VAT and other recoverable taxes).
In 2012, in 18 Member States of the EU industrial electricity prices (ex. VAT and other
recoverable taxes) were below the EU weighted average. The prices reported for the EU refer
to medium-size industrial and household consumers64. When it comes to large and very large
consumers, the retail prices for electricity and gas reported by national statistical authorities to
Eurostat may in fact be considered a conservative overestimate. Large consumers may
purchase directly from wholesalers and – in some Member States - may be exempt partially or
completely from certain network charges, taxes and levies that are nevertheless reported as
non-recoverable in general electricity and gas retail price statistics.
In 2012 levels of industrial electricity prices for medium-size industrial consumers in the 18
Member States below the EU weighted averages were comparable to the industrial electricity
price levels reported for industrial consumers in economies like Turkey, China, Brazil,
Ukraine and Mexico. In the remaining Member States prices were in the range of these in
Japan. Industrial consumers in countries such as New Zealand, India, Russia, Indonesia,
Canada, US, South Korea, Saudi Arabia and UAE paid prices that were below these in the
lowest priced EU Member State.
On the average in 2012 across the EU and denominated in Euro, medium-size industrial
consumers in the EU paid about 20% more than companies based in China, more than twice
the price for electricity as companies based in Russia, the US and Canada. Industrial
electricity prices in Japan were 20% higher than these faced by average industrial European
consumer.
Households in the EU on average paid prices comparable to these in Norway, New Zealand
and Brazil. On the other hand European households on average paid almost twice as much as
US households.
Figure 14. Retail prices of electricity in 2012: industrial consumers
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Data as of September 2013. The comparison is made after converting all prices in EUR/MWh using 2012 annual exchange rate of the
ECB.
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Electricity industrial: 500-2000 MWh annual consumption (Eurostat band IC), electricity household: 2500 – 5000 KWh annual
consumption (Eurostat band DC), gas industrial: 10 000 - 100 000 GJ (Eurostat band I3) and gas household: 20 – 200 GJ (Eurostat band
D2).

Note: EU electricity prices for industry refer to consumption band IC, exclusive of VAT and
other recoverable taxes. Electricity prices for industry for Canada refer to 2010 and for Korea
to 2009; data for industrial prices for Brazil is for 2011. ECB annual exchange rates used.
Industrial prices exclude taxes as reported by ERRA for Nigeria, Russia and Ukraine, by
ANEEL for Brazil, by the IEA for Japan, Canada (2010) and New Zealand. IEA reports zero
taxation of industrial prices for Mexico; ERRA reports zero taxation for Saudi Arabia and
UAE. No data on taxation of industrial prices in South Korea (IEA); until 2009 natural gas
prices reported by South Korea indicated 12-14% taxation of industrial natural gas prices.
Prices reported by CEIC for China are actual averages of industrial use electricity prices in 36
cities; no consumption taxation on industrial retail prices in China, but prices include
production tax of (17% for electricity, 13% for gas, note that these are production taxes).
Australian values are exclusive of general sales tax (GST). EIA numbers for the US include
state and local taxes; electricity consumption is not taxed at the federal level in the United
States, but it is taxed in some states. Taxation for India?
Sources: Eurostat (EU, Turkey and Norway), CEIC (China), ANEEL (Brazil), ERRA
(Russia, Saudi Arabia, Nigeria, Ukraine and United Arab Emirates, data provided in
Euro), Ministry of Finance of India (India), IEA (Japan, Korea, Canada, Mexico, New
Zealand, Canada), EIA (USA), Australian Energy Market Commission (residential
prices in Australia).

Figure 15. Retail prices of electricity in 2012: residential consumers

Notes for the electricity retail charts: EU, Turkey and Norway household prices refer to
consumption band DC, including all taxes. Residential prices include all taxes and levies, as
reported by the respective sources. ECB annual exchange rates used.
Sources for the two electricity retail price charts: Eurostat (EU, Turkey and Norway),
CEIC (China), ANEEL (Brazil), ERRA (Russia, Saudi Arabia, Nigeria, Ukraine and
United Arab Emirates, data provided in Euro), Ministry of Finance of India (India),
IEA (Japan, Korea, Canada, Mexico, New Zealand, Canada), EIA (USA), Australian
Energy Market Commission (residential prices in Australia).
Gas retail prices
On the average and denominated in Euro, in 2012 medium-sized industrial consumers in the
EU paid for gas four times as much as industrial consumers in the US, Canada and Russia. At
the same time, prices in the 10 Member States where industrial prices were below the EU
weighted average paid prices comparable to these in China, Turkey and Ukraine. Industrial
gas prices in Brazil (need to confirm if taxes are in) and Japan were above EU weighted
average.
In the case of households, EU average prices were 2.5 times higher than these faced by
households in the US and Canada, but were half the levels of gas prices faced by households
in Japan and 30% below these in New Zealand. Households in 14 Member States paid less
than the EU weighted average in 2012, putting their prices at levels comparable to these in
South Korea, Turkey and the US.
Figure 16. Retail prices of gas in 2012: industrial consumers

Figure 17. Retail prices of gas in 2012: household consumers

Notes for the gas retail charts: Prices for Brazil are reported as average, no consumer group
(industrial or residential) specified. Australia 1 refers to prices paid under new contracts by
large industrial consumers; Australia 2 means prices paid by small business consumers and by
households, respectively and is based on information on standing offers (default tariffs,
exclusive of GST). Prices for Korea refer to 2011.
Sources for the two gas retail price charts: Eurostat (EU and Turkey), CEIC (Brazil,
China, Russia), ERRA (Ukraine), IEA (Japan, Korea, New Zealand, US, Canada),
Australian Energy Regulator (household consumer prices), Australian Industry Group
(Australia 1 = large industrial consumers, new contracts) and Office of Tasmanian
Economic Regulator (Australia 2 = small business consumers)

Retail price evolution65
(can be re-scaled to e.g. 2007 or 2008 to match the time horizon in chapter 1?)
Looking at the evolution over time of the real index of industrial electricity prices (Error!
Reference source not found.), one can see that between 2005 and 2009 European industrial
consumers faced a steep increase in electricity prices. This increased levelled off in 2009 and
indeed in real terms industrial electricity prices have been fairly stable between 2009 and
2012. All in all, between 2005 and 2012 industrial consumers faced a growth of almost 40%
in real terms.
In comparison, the real index of industrial electricity prices is below its 2005 levels in the US,
indeed close to levels of the mid-90s. Between 2005 and 2012 the increase in the respective
national indices has been at 10-15% in Canada, Japan, Korea and Turkey and at 24% in
Australia.
Year on year in the first quarter of 2013, IEA reports the real price index of industrial
electricity prices went up by most in Ireland (+20.3%), Italy (+13%) and Turkey (+10.9%),
while the biggest drop across OECD countries was in Poland (-4.9%).

Figure 18. Real index of industrial end-use prices for electricity (2005=100)

Source: IEA
The divergence in the evolution paths is even greater when it comes to industrial prices for
natural gas. Industrial users in Canada and the US are now benefitting from prices that are
comparable in real terms to these in mid-90s and have indeed decreased by more than 65%
between 2006 and 2012. European industrial users, along with these in Turkey and Australia,
have seen an upward evolution and in real terms their prices stand about 30-35% higher than
in 2005. Industrial users in Japan and Korea have seen the steepest growth in gas prices, with
2012 prices standing 48% and 67% above their respective 2005 levels. Natural gas
IEA analysis shows that year on year the real price index of industrial end-use prices for gas
rose most in Turkey (+30.5%) and New Zealand (+18.9%) and fell most in Slovenia (-15.3%)
and the Slovak Republic (-5.6%).
Figure 19. Real index of industrial end-use prices for natural gas (2005=100)
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Arguably, over time exchange rates of national currencies, as well as inflation levels, may account for a certain level of fluctuation if one
looks at price levels. Here we present IEA industrial price indices in real terms (deflated with PPI) calculated in national currencies.
Therefore these figures are not affected by fluctuations in exchange rates.

Source: IEA
Note: Indices with the base year 2005=100 were computed for each price series from prices in
national currencies and then aggregated over product groups, sectors and countries. To
calculate the real price index, the nominal prices were deflated with country-specific producer
price indices (2005=100) for the industry sector and with country-specific consumer price
indices (2005=100) for the household sector.
Retail price composition: examples
Below we attempt to decompose retail prices for electricity and gas in some major economies.
Ideally the aim was to decompose retail prices into the same components as the ones used in
our decomposition analysis of European retail prices. In reality this is not always feasible as
different countries provide different degrees of disaggregation.
These results need to be discussed in the context of the findings of the decomposition analysis
in Chapter 1.
Australia
Analysis of the Department of Resources, Energy and Tourism of Australia points that about
51% of household electricity bills consist of network charges, about 20% reflect wholesale
costs, another 20% come from retail and energy scheme costs - including the 'shop front' for a
consumer's electricity supply and costs from schemes for energy efficiency and renewables –
and further 9% are due to carbon costs66.
Figure 20. Estimated retail price composition: households in Australia
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Australian Energy Regulator applies a slightly different breakdown method and points to 45% of customer bills due to network charges for
transporting electricity through transmission and distribution networks with distribution accounting for the bulk of these costs, with
wholesale electricity costs make up one third of customer bills (net of carbon costs). Costs associated with carbon pricing make up 8% of
customer bills and green costs associated with schemes to develop renewable or low emission generation, or promote energy efficiency
account for 5% of customer bills. Finally, retailer operating costs and margins contribute around 10% to retail bills.

Source: European Commission calculations based on data on household price levels published
by the Australian Energy Market Commission, Australian Energy Regulator and Office of
Tasmania Economic Regulator and data on household bill breakdown by the Department of
Resources, Energy and Tourism (electricity) and Australian Energy Regulator (gas, based on
average of the breakdown for New South Wales and South Australia).
United States
We have tried to estimate the breakdown of electricity retail prices in the US based on data
published by the EIA. In the US about 58% of the electricity retail price is estimated to be
attributable to generation cost with the remaining attributable to transmission (11%) and
distribution (31%).
Figure 21. Estimated price composition: household electricity prices in the US

Source: Estimations of the European Commission based on data from EIA (MER and AEO).
In the case of residential household prices, the American Gas Association provides a detailed
split of different components on residential bills. Overall, about 25% of residential gas prices
ate attributable to gas costs, approximately 20% to transmission to city gate and 12% to
distribution.
Figure 22. Estimated retail price composition: household natural gas prices in the US

Source: Estimations of the American Gas Association based on data from EIA
Energy Intensity Comparison
Over the past years, the European industrial sector has been able to successfully decouple its
performance in terms of value added from its energy consumption. European business as a whole
has been able to partially compensate the higher energy prices through improvements in energy
intensity and possibly also through other non-energy-related efficiency gains – facilitating the
substitution of energy with other production factors - the energy intensive sectors have been relatively
more hit. Yet the restructuring has started before the development of shale gas and might therefore be
further aggravated as the energy price gap widens.
Energy intensity of industry

Source: Source: Eurostat, Energy Information Administration, Bureau of Economic Analysis USA
Energy intensity of industry, selected sectors

Source: Source: Eurostat, Energy Information Administration, Bureau of Economic Analysis USA

Turkey
In Turkey the energy component of retail electricity prices is estimated at 62-66%
(respectively household and low-voltage industrial customers), network charges add further
16-17% and the rest is due to taxation (18-20%).
Figure 23. Estimated retail price composition: electricity in Turkey

Source: Turkish authorities via CEER/ICER
Japan

4.1.5. Shale gas
Shale Gas Production in the US

The exponential growth in production volume started to profoundly affect the make-up of the US
natural gas from 2007/2008 onwards. Over the period 2000 – 2011 natural gas production has
increased by almost 20% and since the historic low in production in 2006 it has increased by almost
27%. By 2011, the US has become the biggest gas producer in the world, ahead of Russia, while shale
gas constitutes now over one third of the natural production in the US (while only about 5% in 2005).
However, the current impact of shale gas on the overall make-up of the US energy sector should
not be overstated, both as regards the net impact on the domestic gas sector and as regard the
changes in the energy mix. Shale gas has revived the domestic natural gas sector whose production
had stagnated earlier in the decade, and since a few years shale gas is also replacing domestic supply
of conventional natural gas. The share of natural gas in the US energy mix has only increased by 2%
between 2000 and 2011, while it increased from 18% to 25% in the electricity mix.
The resurgence of gas as primary energy source in the US should be seen against the
background of changes in the US consumption and production of the other primary energy
sources. Consumption from RES has risen from a share of 6% in 2008 up to a share of 9% in
2011. On the other hand, a relative decline of oil and coal as primary energy sources is observed with
their shares falling over the decade from 39% to 36% for oil and from 23% to 20% for coal.
Together with renewables, US shale gas has undoubtedly contributed to significantly reducing the
energy dependence of the United States. In sharp contrast to the US, the EU's import dependency
has increased from 46% to 52% between 2000 and 2010. Whereas an increase of natural gas
consumption in the EU by 2 percentage points over the decade has prompted an import increase of
more than 45%, the US has satisfied the increased demand mainly from domestic sources.
Natural Gas Production in the US and share of shale gas in total gas production

Source: Commission services based on EIA
The most evident effect on trade of the US shale gas development has been the sizeable reduction
of the US energy trade deficit over the past few years (about 1%-point of GDP). While the US
gas trade has tended to move closer to balance, the EU's gas trade deficit has actually increased.
Interestingly, the EU-US goods balance has shown a persistent surplus for the EU without any
clear sign of deterioration, indicating that the EU-US energy price gap has so far not visibly affected
the EU industry's market performance vis-a-vis their US counterpart, at least on the EU and US
markets.
Graph II.2.2.10. Current account balance, external balance for goods and bilateral balance for goods,

US – EU27, 2001-2011, % of respective GDPs.

Source: Commission services on Eurostat and US Bureau of Economic Analysis

While the surge in US shale gas has led to marked changes in the US energy sector and a reduction in
the US energy trade balance in GDP terms, the impact on the EU is limited at the moment as no major
shift in the EU-US goods trade balance nor significant divergent trends in the overall production
structure of manufacturing industry are observed and can be ascribed to the shale gas revolution.
In contrast to the US, the EU economy and industry have ever more heavily relied on energy imports,
including gas imports, but the data strongly suggest that the EU industry has so far also responded to
the persistently higher energy prices through the realisation of significant improvements in the use of
energy as reflected in a secular decline in its energy intensity. By contrast, the US industry's energy
intensity seems to have risen with the surge in consumption of the cheap shale gas.
This divergence in EU-US energy intensity trends has partially helped EU industry to offset the energy
price differential with the US and hence might have acted as a buffer to the US shale gas surge. The
EU has been somewhat restructuring away from energy intensive sectors while maintaining an overall
share of manufacturing in value added above that of the US. Moreover, this improved performance of
domestic US energy production and subsequent price differential has occurred in absence of any
opening up of export of US shale gas to the rest of the world. Any such opening might limit future
price differentials with the EU. The price gap with the EU may also be reduced should the shale gas
producers be mandated to fully internalize external costs, on the environment and human health, as it
is not currently the case.
However, this should not imply complacency on the widening EU-US energy price gap as the full
impacts may become visible only after some delay. Moreover, energy efficiency improvements may
slow down in the EU and speed up in US due to diminishing low cost options and increased policy
effort respectively. Consequently, high energy prices for EU industries should remain a policy
concern, even more so in case the EU-US energy price gap will continue to increase.
Domestic Shale Gas Production:
Together with renewables, US shale gas has undoubtedly contributed to significantly reducing the
energy dependence of the United States. In sharp contrast to the US, the EU's import dependency
has increased from 46% to 52% between 2000 and 2010. Whereas an increase of natural gas
consumption in the EU by 2 percentage points over the decade combined with declining domestic
consumption has prompted an import increase of more than 45%, the US has satisfied the increased
demand mainly from domestic sources. As a result, developments in the US have fuelled calls to
explore the potential for the domestic production of unconventional hydrocarbons in the EU.

4.1.6. Comparison of international taxation
Countries differ markedly in the way they tax energy: they differ in the range of products that
are taxed, in tax base definitions and in tax rate levels and rebates 67. Within individual
countries there are often substantial differences in the way in which different forms, uses and
users of energy are taxed.
Industry generally pays lower rate of taxation of energy products, but the share of tax in the
total energy price for industrial users remain high in some EU countries, especially in the case
of electricity. In comparison, in China, India and the US there is no taxation on natural gas
and electricity for industrial users68. On the other hand the share of taxation in the electricity
and gas prices paid by industrial users in Brazil exceeds the levels in some major EU
economies.
Error! Reference source not found. summarises the level of excise duties levied on natural
gas in different countries, Error! Reference source not found. summarises the excise duties
levied on electricity and Error! Reference source not found. summarises VAT rates on gas
and electricity.
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OECD. 2013. Taxing energy use in OECD countries. In: Taxing Energy Use: a Graphical Analysis. OECD Publishing.
Source: Table 8.2. of the competitiveness chapter of WEO 2013. Inquiry sent to the WEO team to clarify what does it include as the share
of taxation in DE and FR appears very high (32% and 16% for electricity and 10% and 45 for gas, respectively). For Brazil: 22% for gas and
25% for electricity.
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Table 1. Excise duties levied on natural gas (2012)

Source: European Commission Excise Duty Tables for all EU Member States; IEA Energy
Prices and Taxes for all non-EU countries.
Note: IEA includes all non-VAT taxes under the excise duty category, see country notes of
Energy Prices and Taxes for further details. In the case of the Netherlands, the rate is
applicable for consumers up to 170000m3.

Table 2. Excise duties levied on electricity

Source: European Commission Excise Duty Tables for all EU Member States; IEA Energy
Prices and Taxes for all non-EU countries.

Table 3. VAT rates on natural gas and electricity

Source: IEA Energy Prices and Taxes
Along with broad based consumption taxes such as valued-added or retail sales taxes,
products such as natural gas and electricity are often subject to excise and other specific taxes,
such as energy and carbon taxes that are intended to change the relative prices of different
forms of energy (source for the text below country files from the OECD 2013, Taxing energy
use publication).
The figures below summarise the effective tax rates on electricity and natural gas across the
OECD. The figures show that the situation with effective rates on electricity and natural gas is
indeed quite diverse.
Analysis of the OECD points that in terms of fuel uses, natural gas used for residential and
commercial purposes (mostly space heating) is taxed significantly more than when used in
industrial and energy transformation use (mostly for industrial processes). For example, in
Sweden, Denmark and Italy there is a substantial difference between the tax on residential and
commercial use of gas and industrial and energy transformation use. In contrast, 10 countries
impose a clearly higher effective tax rate on industrial use and energy transformation, with
one country – Ireland – imposing substantially higher effective rates.
Countries that impose lower effective tax rates on industrial use may be seeking to address
competiveness concerns, particularly in relation to energy-intensive industries that are subject
to strong international competition. On the other hand, in EU countries, the lower rates may to

some extent reflect the fact that many large industrial emitters are subject to the EU emission
trading system. Countries that impose lower rates on residential fuel use may place greater
weight on affordability and vulnerability concerns.
Figure 24. Effective tax rates on natural gas in the residential and commercial sector
based on energy content (2012)

Source: OECD, see methodological notes in footnote Error! Bookmark not defined.

Figure 25. Effective tax rates on natural gas in industrial and energy transformation
sector based on energy content (2012)

Source: OECD, see methodological notes in footnote Error! Bookmark not defined.
Figure 26. Effective tax rates on electricity in OECD countries based on energy content
(2012)

Source: OECD69
Notes: The OECD methodology "looks through" taxes on electricity consumption to calculate
upstream the implicit tax rates on the primary energy used to generate electricity. The chart
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The OECD report covers taxes such as excises levied directly on a physical measure of energy product consumed. Taxes that apply to a
very broad range of goods (such as value added and retail sales taxes) are not included on the basis of the OECD study, but are depicted in
the charts before. Where an energy product is subject, for example, to a concessionary rate of VAT, the concession would affect relative
prices. Taxes like this, however, that are levied as a percentage of the value of the good (ad valorum) rather than as an amount per physical
unit of the good are not taken into account because their relationship to fuel volume varies as prices fluctuate. Also excluded are taxes that
that may be related to energy use but that are not imposed directly on the energy product (taxes on emissions such as NOx and SOx) which
do not have a fixed relationship to fuel volume. Production taxes, and royalties and other levies on the extraction of energy resources are
excluded on the assumption that since they generally apply to internationally traded goods, they have little impact on prices in the domestic
market.

above concerns the total tax rate, regardless of the primary energy source. In cases where a
common nominal tax rate is applied to all electricity consumption, the effective tax rate on
each underlying energy source (e.g., coal, natural gas, hydro) used to generate the electricity
is shown. In cases where different rates of nominal electricity tax apply to consumption in
different sectors (e.g., residential, commercial, industrial), for each sector, the effective tax
rate shown is that on the “average” basket of fuels used to generate electricity in the country.
Note: OECD warning: Due to the more complicated construction of the effective tax rates on
electricity, they must be interpreted carefully.
In Australia the consumption of electricity is not taxed. Most of the producers of electricity
are required to pay the carbon price (set at AUD 23 per tonne of carbon emitted and will rise
at 2.5 per cent per annum in real terms). Natural gas for heating and process use is untaxed.
In Canada the consumption of electricity, and of fuels used to produce electricity, is not taxed
federally except where the electricity is used primarily in the operation of a vehicle. Natural
gas is not taxed at federal level (only British Columbia has a tax on natural gas).
Japan taxes the consumption of electricity is taxed at a rate of 375 JPY/MWh (less than
4 Euro/MWh). In addition, fuels that are used for the production of electricity are taxable
under the petroleum and gas tax. For energy used for heating or process purposes, natural gas
and petroleum gases are taxed at 1 080 JPY/tonne (about 10.5 Euro/tonne).
South Korea taxes the fuels used to generate electricity, but not the consumption of electricity.
An individual consumption tax is applied on LPG and natural gas (including liquefied forms)
on a per kilogram basis. An education tax also applies to LPG (butane gas) on the same basis.
Electricity consumption is not taxed at the federal level in the United States, but it is taxed in
some states.
Add a point on security of supply and quality of supply (e.g. of electricity supply, see ranking
from the Executive Opinion Survey of the World Economic Forum with counties based on
lack of interruptions and voltage fluctuations.

P44, OECD report

4.1.7. Subsidies
At global level much remains to be done to phase out inefficient fossil-fuel subsidies that
encourage wasteful consumption. Even though the lion's share of fossil fuel subsidies are
focussed on oil and petroleum products, the 2013 World Energy Outlook of the IEA quotes
the results of a survey of 40 countries across the globe that shows that in 2012 subsidies to
natural gas and coal consumed by end-users amounted to 124 billion USD and 7 billion USD,
respectively, while subsidies to electricity stood at 135 billion USD . Iran, Saudi Arabia,
Russia, India, Venezuela and China are in the top positions of subsidising fossil fuels.
The fact that significant subsidies to natural gas and electricity in major economic partners of
the EU, such as Russia, India and China contributes little to establishing a level-playing field
to for consumers based in different part of the world.
Figure 27. Economic value of fossil-fuel consumption subsidies by fuel for top 25
countries, 2012

Source: IEA WEO 2013
Yet, the IEA further points that a number of major reforms to reduce or phase out fossil-fuel
subsidies have been announced in since their previous publication in 2012, significantly
adding to the momentum that has been building up over recent years. These include notable
reforms to energy pricing made by India and China. India has announced that power stations
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To estimate subsidies the IEA looks whether energy prices are set below reference prices, which are defined as the full cost of supply
based on international benchmarks. The estimates cover subsidies to fossil fuels consumed by end-users and subsidies to fossil-fuel inputs to
electric power generation, but do not cover subsidies to petrochemical feedstocks. For electricity, subsidy estimates are based on the
difference between end-user prices and the cost of electricity production, transmission and distribution.

that need to buy imported coal due to local supply shortfalls will be able to pass on the extra
costs to their customers71. India has also announced that prices of domestically produced
natural gas will be adjusted on a quarterly basis from April 2014, to match the average of the
prices of the LNG it imports and of gas on other major international markets. According to the
IEA, this is expected to result in a doubling of domestic gas prices.
In 2013 China increased natural gas prices by 15% for non-residential users. In a move to ease
shortage of power, in July 2012 China implemented a tiered electricity pricing system for
households whereby customers who use more power will pay higher rates per kilowatt-hour
than those who use less.
Russia raised electricity and gas prices by 15% on average in July 2013, and plans to increase
them further in July 2015.
Korea is an example of a country that is almost entirely dependent on energy imports and
pays very high wholesale prices, but at the same time has very low regulated electricity prices
aimed at keeping manufacturing costs low. Apart from burdening public finances, low
electricity prices have impeded investment leading to rolling blackouts in Seoul in 2011 and
constraints on supply to factories in 201372.
4.1.8. International Energy efficiency trends
From IEA mid-term report on energy efficiency (to complete)
Energy costs in a global comparative perspective
Energy costs in the EU and in other countries of the world (US, Japan, Russia and China)
providing comparable data significantly grew in real terms (adjusted with inflation rates) over the
fifteen-year period between 1995 and 2009 in most of the observed industries. This can be
detected on Chart x8, showing the annual average change in real energy costs, real energy prices
and energy intensity. Energy related expenditure of the manufacturing industry compared to the
gross value-added showed a slow and gradual increase in most of these countries or regions.
However, in many cases decreasing energy intensity could mitigate the impact of increasing
energy prices. This was the case in the chemical, and textile industries in the EU, where gains in
energy efficiency could practically halve the impact of energy prices increases. At the same time
decreasing energy intensity in rubber and plastic manufacturing industries in the US and Japan
could also significantly mitigate the impact of growing energy prices, and in the US refining
industry energy efficiency gains could nearly fully offset the impact of energy prices on energy
costs.
Energy costs have risen at the slowest pace in Russia during the fifteen-year period among the
observed countries in most of the industries; this might have been the consequence of the cheap
access to energy for the industry in Russia, given that the country is a significant energy supplier.
However, energy intensity of the Russian manufacturing industry has permanently been higher
than its competitors, leaving a significant room for energy intensity improvements.
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Under the old system, tariffs could not be increased to reflect fuel prices, sometimes leaving generators with little incentive to increase
generation to meet peak demand and causing frequent blackouts and rolling outages.
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Source: 'Energy economy developments in Europe (Study of DG

5.

Energy price and cost expectations

Scenario Definition Draft
5.1.

Introduction

The aim of the present study is to evaluate the macroeconomic and sectoral consequences of
an increase in electricity and gas prices in the EU while such increases do not take place in
non EU countries.
For this purpose, we start from a quantification using GEM-E3 model of a Reference
macroeconomic and sectoral projection of the world economy, split in many countries/regions
including the individual EU28 Member-States; the Reference projection includes all
assumptions made for constructing the Reference 2013 energy and transport projection and
mirrors the specific energy, transport and environmental projections of Reference 2013. The
geographic coverage of GEM-E3 is global whereas the scope of the Reference 2013
energy/transport projection is only European. So it was necessary to include assumptions
about growth, energy and emissions for the non-EU world regions. For this we have relied
upon IEA and Prometheus model projections which has been also used to carry out
projections for the world economy and energy for the purpose of projecting fossil fuel prices
to the future considered as inputs to the Reference 2013 energy scenario.
To study the impacts of electricity and gas price increases in the EU e quantify alternative
scenarios using GEM-E3 which include the price increases and we compare projections
against the Reference from which we draw impact assessment conclusions. As GEM-E3 is a
fully comprehensive and global equilibrium model, we need to specify the cause or the driver
of electricity and gas price increases. For this purpose we have quantified several variants of
the price increase scenario in which we vary the assumptions about the driver of price change.
We provide more details below.
As a computable general equilibrium model GEM-E3 cannot produce forecasts as it requires
exogenously assumed productivity, population and technology progress trends. As usually
done for such models, a reference projection is produced by dynamically calibrating modelbased projections to a pre-defined (assumed) trajectory of aggregated figures such as GDP,
emissions, current account, consumption over investment ratios, etc. The dynamic calibration
depends on assumed productivity evolution for which the assumptions usually rely on
independent statistical studies on trends. The model serves to produce a projection with
details by sector and agent which are consistent with the assumed trajectory of aggregated
figures.
As is the case of all such models, GEM-E3 produces powerful results when comparing
alternative scenarios to a reference, and so it evaluates the impacts of changes in the
alternative scenarios.
We distinguish between two scenario cases: firstly we quantify scenarios in which electricity
and gas prices increases in the EU and we distinguish between several drivers of such
increases; secondly we quantify a scenario in which electricity and gas prices decrease in all
non-EU countries but not in the EU. So in both cases the EU electricity and gas prices
increase relative to non-EU countries; this would have consequences on EU production and

consumption costs in all sectors which would exert further indirect effects on the EU
economy and trade with the non-EU countries.
The projections cover the time period until 2050 in 5-year steps, starting from 2015 as the first
projection year (the year 2010 is a projection in statistical terms as GTAP uses 2007 as base
statistical year but the 2010 projection does not vary in the scenarios). The resolution of the
model in terms of different sectors and countries is the largest ever produced with GEM-E3.
Details are provided in Appendix.
5.2.

Scenario Description
5.2.1. EU high prices

In this group of scenarios end-user prices for electricity and gas increase in the EU by a predefined percentage per year relative to reference scenario levels. The assumed rates of
increase of prices relative to the reference scenario are presented in Figure 28. It is assumed
that the price increases peak in 2030 and vanish by 2050.
Figure 28: Electricity and Gas price EU28

The different drivers considered to cause the price increases are the following: i) energy tax
imposition on gas and electricity with distinction of two variants regarding the way of
recycling additional state revenues from the energy tax; ii) increase of profit margins for the
gas distribution and power supply sectors and iii) increased penetration of renewables which
have higher costs than the reference scenario power mix. These causes drive price increases
only in the EU and not in non-EU countries.
B21: tax (electricity and gas) and recycling of revenues to social security contributions (or
alternatively to households’ income).
In this scenario an indirect tax is imposed on end-user electricity and gas prices at levels
needed to obtain the exact price increases presented in figure above. The additional taxation
implies additional revenues of the state. To maintain public budget unchanged from the
reference case the rate of social security contributions of employers are assumed to decrease
as much as needed to obtain public budget neutrality. The current account of the EU28 as %
of GDP is constrained not to change relative to the reference scenario in order to ensure
comparability of the EU projection with the Reference scenario. The balancing instrument of
the current account is the EU-wide interest rate which endogenously re-adjusts in the
alternative scenario.

An alternative case quantified for sensitivity analysis purposes uses the assumption that the
additional state revenues of the energy taxation are directed as lump-sum transfer to
households, thus increasing households’ income.
B22: higher mark-ups on costs (electricity and gas) implying higher return on capital.
This scenario assumes higher profit margins of gas and electricity supply which implies
higher cost mark-up implying higher electricity and gas prices and higher gross operating
surpluses in these sectors compared to the reference scenario. The mark-up factors are
adjusted so as to obtain the assumed overall electricity and gas price increases by year over
reference scenario levels. The implied additional profits constitute capital income and
influence investment. Capital income is distributed to institutional sectors according to their
degrees of ownership.
B24: Higher price only for electricity
In this variant only electricity prices increase relative to the reference assuming that
production costs increase following higher penetration of renewables which are assumed to
cost above average costs of the reference scenario power mix. The additional RES penetration
implies higher investment for building the RES equipment and thus additional demand for
goods and services is generated in the EU economy as a counterpart of costs increases in the
EU power generation sector.
5.2.2. Low prices in non – EU countries (B23)
For this scenario it is assumed that there are no indigenous changes in the EU that would
affect electricity or gas prices, but there are changes in the non-EU countries which imply
lower electricity and gas prices in all countries except in the EU. It is assumed that resource
and technology progress drive lower gas and electricity prices in the non-EU countries which
are mirrored in the model by increasing resource and capital productivity factors in gas and
electricity sectors, respectively, in the non-EU countries. It is also assumed that despite the
decrease of gas prices in the non-EU countries, the EU continuous importing gas at prices
which are maintained unchanged from Reference scenario levels; the instrument used for this
is a hypothetical export tax imposed only from non-EU countries to the EU the revenues of
which go to non-EU countries.
Figure 29: Electricity and Gas price for non-EU countries

6.

APPENDIX: GEM-E3 classification

The GEM-E3 model has been extended so as to include all non EU G20 countries in addition
to representing the individual 28 EU Member-states. In total the version of GEM-E3 used in
the present study covers the global economy by distinguishing between 44 countries/regions.
Activity by sector is split in 22 sectors/products and power generation is split in 10
technology types. The industrial sector resolution covers 9 industrial sectors with focus on
energy-intensive industries.
Table 4: Regional model resolution
Abbreviation

Country

Abbreviation

Country

Abbreviation

Country
Slovenia

Abbreviatio
n
ARG

Country or
Region
Argentina

AUT

Austria

GRC

Greece

SVN

BEL

Belgium

HUN

Hungary

SWE

Sweden

TUR

Turkey

BGR

Bulgaria

IRL

Ireland

ROU

Romania

SAU

Saudi Arabia

CYP

Cyprus

ITA

Italy

USA

USA

CRO

Croatia

CZE
DEU

Czech
Republic
Germany

LTU

Lithuania

JPN

Japan

AUZ

Oceania

LUX

Luxembourg

CAN

Canada

FSU

Denmark

LVA

Latvia

BRA

Brazil

REP

ESP

Spain

MLT

Malta

CHN

China

SAF

Russian
Federation
Rest of energy
producing
countries
South Africa

DNK

EST

Estonia

NLD

Netherlands

IND

India

ANI

FIN

Finland

POL

Poland

KOR

South Korea

ROW

FRA

France

PRT

Portugal

IDN

Indonesia

GBR

United
Kingdom

SVK

Slovakia

MEX

Mexico

Table 5: Sectoral model resolution
Sector

Sector

Power generation technologies

Agriculture

Non-metallic minerals

Coal fired

Coal

Electric Goods

Oil fired

Crude Oil

Transport equipment

Gas fired

Oil

Other Equipment Goods

Nuclear

Gas Extraction

Consumer Goods Industries

Biomass

Gas

Construction

Hydro electric

Electricity supply

Transport (Air)

Wind

Ferrous metals

Transport (Land)

PV

Non-ferrous metals

Transport (Water)

CCS coal

Chemical Products

Market Services

CCS Gas

Paper Products

Non Market Services

Table 6: Sectoral GEM-E3 correspondence to NACE v2

Rest of Annex
I
Rest of the
World

Appendix – GEM-E3 model definition
A. Model definition
We would like to look at the following variants and compare standard macroeconomic
aggregators and sectoral results such as (but not limited to): the levels of sectoral value added;
labour and capital inputs + factor productivity; exports + imports and terms of trade; savings,
capital stock + investment; employment, private consumption and welfare, current account
and public finance.
(a) variant 1 (reference)
B11: Calibrated to match the results of the latest PRIMES reference scenario and for
the rest of world to reflect IEA projections (and Prometheus to cover the period until
2050) assuming Cancun pledges.
(b1) variant 2 (EU high-price)
Increase in end-user prices for electricity and gas in the EU by a pre-defined threshold above
the levels in (a). Prices in the other regions follow the baseline path.
Distinction of sub-cases depending on causes:
B21: tax (electricity and gas) and recycling of revenues to social security contributions
B22: higher mark-ups on costs (electricity and gas) implying higher return on capital
B23: as in B11 but the non-EU countries achieve electricity and gas price reductions
due to access to lower cost energy resources
B24: higher price only of electricity (not gas) due to production cost (generation mix)
B. Modelling details
1. Fuel coverage
Focus on the end-consumer prices of electricity and gas. Improvement of model calibration to
mirror differentiation of prices by sector as known by statistics and projected by PRIMES
2. Regional coverage
Extension of aggregation scheme (using GTAP8 data) to cover the following classification:
MS + EU28, USA, Japan, Canada, Brazil, China, India, Australia, Russian Federation,
Argentina, Indonesia, Mexico, Saudi Arabia, South Africa, South Korea, Turkey, Rest of
Annex I, Rest of Energy Producers, Rest of World
3. Sectoral coverage
We would like to cover all sectors of the economy and will analyse subsets of sectors such as
EII, sectors with high share of SMEs, etc.
4. Type of consumers

Household + sectors of activity as in above table

C. Timeline and deliverables
Detailed results in spread sheet format and the general description (10 pages in total) due by
16.10.2013.
Reception of results for variants B11, B21, B22 and B23 as well as the general description is
obligatory; variant B24 is optional.

