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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 generatiois 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, aternativ
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 policydacdrbonisation 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 engrgndustry itself has 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 downtarEurope's economic activity. Such
economic hardship often triggers reluctance to change, and this is becoming visible in the
energy sector: measures to protect jobsemtance the competitivenessnattional industry

are impactingmarket liberalisationthe 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 cosvefsatutions

are sought out to minimise negative impadtsis is why the conclusions of the 2013 May
European Council announced a forthcoming analysis from the Commissionthen "
composition and drivers of ener gtlyaparticulares an
focus on the impact on households, SMEs and energy intensive industries, and looking more
widely at the EU's competitiveness-&isis its global economic counterpalts

This report has been produced to support such scrutiny. Chapterslvatarta 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 retaitgs 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 timéifferent industry sectors and Member States, with aggregated data
and with case studi&sChapter 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€xamines the possible macroeconomic and sectoral
consequences ohgoingEuropean cost increases.

Including seven energy intensive industries: bricks and roof tiles, wall and floor tiles, float glass, ammonia, chiorame,atuiminium
and steel



Energy prices in the EU

Key global ensgy commodity prices have increased in recent years, including oil and coal.
However in the global markets for oil and coal, prices move in step and energy consumers

across the globe pay broadly the same price. So price differenttzd$ can raise coste

consumers and generate competitive advantages or disadvantageasot a concern. That is

why these two fuels and the transport sector are not covered extensively in the report.

However in gas and electricity markets, despite a degree of globabiligdof fuels and

equipment (such as wind turbines), there are at best regional prices, and more often national
or sub national prices, which change retail costs and prices for consumers and can generate
inefficiencies or competitive disadvantages iratvbhould be the single market.

The figure below presents a diagram of the basic elements of the final electricity and natural
gas bills. All components and subcomponents listed below contain many elements that cover
costs incurred by economic agents aldhg value chain on the one hand and financial

charges and exemptions imposed upon taxpayers by the legislative authority of Member
States on the other.

To a certain extent, the electricity and natural gas sectors operate under comparable industrial
strucures as both are fairly capital intensive, deliver energy products which are often used as
inputs by other businesses, and rely upon a complex grid structure to ship the product from
generators / extractors to final consumers (thus both are referredita @&t wo r k
The similar industrial features explain to a large extent the similarity of the first and second
tier elements of the end consumer bill. Yet, looking into more detail, differences start to

emerge.

Figure 1. Schematic breakdown of an end consumer bill for electricity and natural gas
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Thewholesale elemertovers the costs incurred by companies to deliver the energy product
on the grid.

In the case of natural gas, it covers the costs of production andsgirageof domestic
hydrocarbon resources or the costs of acquisition of imported gas which contain those
elements plus costs related to shipping to a delivery point on the high pressure system.

In the case of electricity this element covers direct cofterkto the construction, operation

and decommissioning c#lectricity generating units which can further be broken down to
capital expenditures, (CAPEX)which includes for instance overnight cdstsapital costs,

liability insurance and decommissiogin and operating expenses, (OPEX) which includes

for instance costs of operation, maintenance, refurbishment, fuel and carbon as well as costs
related to the operation of wholesale trading activities.

A robust competitive market, as foreseen by the IE§islative packagésensures that the
optimal available mix of assets and suppliers is used to deliver the energy needed by end
consumers in the most cost efficient manner.

The retail elementcovers costs related to the sale of energy products to finguounrs,
including (but not limited to) portfolio management (size and structure of client base),
personnel, IT, overheads, insurance for imbalance, etc.

The transmissiorand distribution elements can be similarly broken down into CARPEXd

OPEX- related omponents which include infrastructure costs (maintenance and grid
expansion), system services (costs by use or by availability), network losses and other charges
such as (but not limited to) stranded costs, public service obligations, policy suppotaito ce
technologies, etc.

Finally, theelements related to taxation policgn begrouped along several critetia two or
moresubcategories.

From the perspective of the taxpayer, the-rielated elements can be broken down into
recoverable, partially ooverable and nerecoverableparts Recoverable taxes or levies
include full or partial recovery of taxes paid on purchases, either as a payment or as an offset
against taxes owed to the tax authorities. VAT is an example of a recoverable tax but there
may be more such taxes and levies which may be imposed on different administrative levels
(local authorities, regions, states, federal authorities &atrjially recoverable taxes include a
combination of taxable and exempted levels of consumption. Inabe of nosrecoverable

taxes or levies, the full amount of collected proceeds is transferred to the tax autfdmisies.
distinction is importantvhen it comes to retail prices for different types of final consumers of
electricity and natural gas. Forample, the taxelated elements for households would most
often be norrecoverable wheread least some part of the taxes and lee@mapanieghat are

paid by companiewould be recoverable and companies may further benefit for some special
exemption remgne.

When it comes to the destination of the proceeds collected, the third part of the consumer bill
can be broken down bigxes, which are unrequited payments to finance the general public
budget, and charges/levies, which are-rearked to different engy or other policy
measures.

2 Overnight cost is the cost of a construction projéato interest was incurred during construction, as if the project was completed
"overnight". It is the value of the investment project to be paid upfront as a lump sum that would cover the constrisc{inoledisg pre
construction costs and Enginiegy, Procurement and Construction (EPC) costs) and any additional contingency costs.

3 Communication from the Commission on delivering the internal electricity market and making the most of public intervention
http://ec.europa.eu/energy/gas_electricity/doc/com_2013_public_intervention_en.pdf
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Different taxes, levies, netax levies, fees and fiscal charges include value added tax (VAT),
concession fees, environmental taxes or levies, other taxes or levies linked with the energy
sector (such as public service obligas/charges, levies to financing energy regulatory
authorities, etc.), other taxes or levies not linked with the energy sector (national, local or
regional fiscal taxes on energy consumed, taxes on gas distribution, etc.). As specified in
Directive 2008/2/EC, taxes on income, propeilated taxes, oil for motor cars, road taxes,
taxes on licences for telecom, radio, advertising, fees for licences, taxes on waste, etc. are
excluded from theéaxation element and included in energy and suppbause thegre part

of the operators' costs and apply also to other industries or activities.

It should also be noted thtite breakdown in Figure 1 is schematic and that in reality policy
support measures may appear inetéght parts of the electricity or natural gas bill, including

the energy, network and taxation parts. One example of such measure that will be looked at in
greater detail is the policy support measures that were put in place by Member States to reach
the 220 targets on climate change and energy sustainability.

Methodological issues

Most of the analysis of Chaptgiconcentrates on the evolution of the different components of
the end consumer bill from #op-down perspective based on harmonized collection
methodologies over broad segments of the economy which were identified by the level of
energy consumption rather than by industrial sectors or specific groups of household
consumers.

Special attention is giveto prices forhouseholdconsumer bands DClectricity) and D2
(natural gap as these are the median bands with the highest number of electricity and gas
consumers in the majority of Member Stitd%or the industrial sectdrthe focus is on the
medium pice data for bands IC and I3 as those groups typically represent medium size
enterprises As such,DC and IC (electricity) and D2 and I3 (natural gasg the most
representative consumer bands.

The prices reported in this and following Chapters covemptréeod from 2008 to 2012 as
these are the first (and respectively the last) full year with complete retail price data for all MS
and under the new Eurostat methodology at the time of drafting.

The topdown price developments inform mostly on general dgaknts. The specific, en
the-ground conditions can be quite different from these developments, especially for the
energy intensive industries. For example, companies can operate under special regimes, pay
or be exempted from extra taxes or levies (ET8)subject to a special state aid regime etc.

The current legal basier data collection on retail prices for electricity and natural gas does
not allow for a detailed breakdown of costs related to energy, network and tixation
addition, there is no hanonised methodology specifying under which categommnergy,
network or taxation Member States should attribute costs related to specific public policies.

* The limiting values for the consumer bands are as follows:

Electricity households DC 2 500 kWh < Consumption < 5 K@. Electricity industrial IC 500 MWh < Consumption < 2 000 MWh.
Natural gas households D2 20 GJ < Consumption < 200 GJ equivalent to 5.56 MWh < Consumption < 55.56 MWh. Naturalightindustr
10 000 GJ < Consumption < 100 000 GJ equivalent to 2.78 &Wonsumption < 27.78 GWh

® Industrial prices reported in line with Directive 2008/92/EC on industrial electricity and gas price data collection ntyadtiwér non
residential user. In the case of gas all industrial uses are considered. Howesgstehe excludes consumers who use gas for electricity
generation in power plants or in CHP plants, in-eaergy uses (e.g. in the chemical industry), above 4,000,000 GJly.

® For example Directive 2008/92/EC. paragraph (m) of Annex | and Il specifies téats, levies, notax levies, fees and any other fiscal

charges not identified in the invoices provided to industriatesde r s go under the reported figures for

and l.eviesbd
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The main purpose of bottom-up assessmenbf the evolution and composition of energy
prices andcosts at the level of individual industry sectors and plant level is to complement the
information already available at a macro level with a fundamental batpperspective on

the operating conditions that industry stakeholders need to deal Sdtiion 1.1.2 and
section1.2.2provide price assessments for electricity and natural gas prices for a select group
of European industries based on a methodology which is desarib@thex 2.

Retail price trends

Figure 2presents electricity and natural gas prices for the median household consumer bands
expressed in Euro per kWh of energy. The remaining sections of this chapter provide a
detailed analysis of the various components of retail priigsire 2 illustrates the variation

of price conditions across Member Stetgsice dispersion®)

A similar pattern seems to apptjre ratio of highest tolowest price in the Member States

is in the range of 41 2.5 to 1.Similar ratios are observed for all energy products (electricity

or gas); consumer types (domestic or industrial), consumer bands (modest, median or big
consumers), monetary units (Eurational currency or purchasing power stand3jresd
periods (2008 2012)

Despite efforts towards the creation a single EU market for eneatayl price conditions
remain persistently different across borders. This development contrasts sharply wigt w

is observed in thevholesale markets for electricity and natural gas where the major
benchmarks are broadly aligned A combination of factors could explain why the
introduction of market mechanisms has proved to be more difficult in the retail segment.
These are further discussedSactionsl.1.1.1and1.2.1.1

" The purchasing power standard, abbrtad as PPS, is an artificial currency unit. Theoretically, one PPS can buy the same amount of goods
and services in each country. However, price differences across borders mean that different amounts of national carzeacyeadéd for

the same gais and services depending on the country. See more at
http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Glossary:Parghaser_standard_(PRPS)Purchasing power parities,
abbreviated as PPPs, are indicators of price level differences across cosegriesre at
http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Glossary:Purchasing_power_parities_(PPPs)
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Figure 2. Retail prices for electricity and gasin EUR

* The original versio of ths report contained a technical mistake in the legedi in the
title of Figure 2.

Retail prices for Electricity, Domestic consumers, Band DC ( 2 500 kWh <
Consumption < 5 000 kWh) , centEuro / kWh, 2nd half of 2012

Source: Eurostat, Energy Statistics

H Prices withouttaxes ~ M Other taxes and levies ~ ® VAT

Retail prices for Nat. gas, Domestic consumers, Band D2 ( 20 GJ < Consumption <
200 GJ), centEuro / kWh, 2nd half of 2012

Source: Eurostat, Energy Statistics
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H Prices withouttaxes ~ M Other taxes and levies ~ ® VAT

To indicate the degree of divergencetloé prices of electricity and natural gas in the, EU
Table1 provides dispersio metrics of price levels for a variety of markatal Ilustratesthat
price dispersion remains high in electricity and natural gas

In 2012 the dispersionmeasured as standard deviation divided by meaas about 0.30 in

the case of retail price ofeetricity and gas (including taxes in the case of households and
excluding VAT and recoverable taxes in the case of industtyije it was below 0.1 in the
case of motor fuels (including taxes). The variation coefficient for total labour costs stood
muchhigher, at around 0.6.

While the levels of price variation on the EU retail electricity and natural gas nagoBear to
be on par with what is observed in the market of mobile telephtirgse same leveteeem
almost insignificant when compared to theiaaon in labour costs across the EU: the ratio of

v



highest to lowest average salary in the EU is more than 3 times larger than what can be
observed for electricity or natural gas prices for final consumers. In that sense, the variation of
labourrelated osts may appear as more important driver impacting competitiveness and
investment decisions than enengyated costs; at least for industries that are relatively less
energy intensive.

Another report from the Comssiort finds thatprice dispersion increas when taxes are
included, which confirms the contribution of taxes to the heterogeneity of energy prices.
Interestingly, price dispersion is not observed on electricity wholesale markets where spot
price has progressively converged over the past ygamsell-functioning energy markets,

retail prices would be expected to mirror the process of convergence observed upstream
(wholesale). Obviously, the relative higher dispersion of retail prices has to do with other
factors than wholesale market fragmeiotat

Yet, the dispersion of electricity and gas retail prices for households and industry within the
EU appears about 3 times larger than in the case of retail prices of motor fuels (gasoline had a
variation coefficient of 0.12 in 2008 and 0.10 in 2012jlevkoefficient for diesel has been
stable across the period at 0.09). The market for motor fuels provides a good benchmark for
the gas and electricity markets: it is a mature energy product market where the taxation
element has a relatively big share loé final price. Still price conditions are in general quite
similar across borders, consumers can choose from several competitive offers and price levels
(which are not regulated) react relatively quickly to signals from the wholesale market.

Table 1. Dispersion metrics, all taxes included

VEG Year Max/Min ~ Variation coefficient®
Electricity, households 2008 3.38 0.30
2012 3.11 0.28
Electricity , 2008 3.15 0.29
industrial consumers 2012 3.85 0.32
Natural gas, 2008 3.67 0.30
households 2012 4.62 0.29
Natural gas 2008 2.60 0.26
industrial consumers 2012 3.02 0.26
Gasoline 2008 1.58 0.12
2012 1.43 0.10
Diesel 2008 1.52 0.09
2012 1.41 0.09
M obile communications™” 2008 0.21
2010 0.30
Labour market, 2008 14.54 0.54
Industry, consumption, sewice 2012s 13.42 0.56

Source: European Commission (Eurostat, DG ENER, DG ECFIN)

A Commissionconsumer market study on the functioning of the vehicle fuels nfarket
confirms thatmajor components of the final consumer prices are due tadxes and VAT

8 European Commission, DG ECFINlarket functioning in network industries, Occasional Paper 129, February 2013

° The variation coefficient is a normalized measure of dispersion. It is defined as the ratio of the standard deviatiogaru fhiee higher
the ratio, the more dispersecttiata.

1 The dispersion reported for 2010 refers to the average revenue per minute of mobile communications, whose definitipmrisdifighit
with respect to the former: nevertheless, its commonality among Member States should not justify sigh#icges in the dispersion
thereof.More information available in Annex 1 of the report mentioned in the footnote above.
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11.

rates, which differ among Member States. Differences irgegrices are much less than
those of postax prices, which shows that national tax policies explain much of the observed
differences in prices experienced by consumers. Thisiésfor both average gasoline and
diesel prices. The highest price components are generally found in EU15 Member States, with
absolute highest levels for petrol seen in the Netherlands, Italy, the UK, Greece and Sweden
and for diesel prices in the UK, IyalSweden and Ireland in 2012.

Developments in the retail markets for electricity
Retail electricity prices expressed in Euros

Looking at the period between 2008 and 2012, nearly every EU Member State has seen an
increase in household electricity pric€n average, the EU household electricity prices
increased by more than 4% a year between 2008 and 2312Whilst Romanian electricity

prices have actually declined since 2008, others have experienced average annual increases of
9-10% (Latvia, Spain, Cyprus)

In the same periothdustrial electricity prices (excluding VAT and recoverable taxes)

have gone up by about 3.5% per yearln some countries retail industrial prices have
actually decreased over the period in question (Czech republic, Denmark, GHoatz/y,
Ireland, the Netherlands, Romania, Slovenia and Slovakia), while industrial users in countries
such as Estonia, Lithuania and Latvia have experienced annual growth of more than 8%.

" To be publishety DG Health and Consumetlsring the first semester of 2014
2 Median household consumer band with annual consumiptitween 2 500 and 5 000 kWh per year. Prices measured in cents EUR / kWh.
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Figure 3. Evolution of retail prices, electricity, domestic and industrial consumers,
centsEuro / kWh

Retail prices for electricity, domestic consumers, consumer band DC, ( 2 500 kWh <
Consumption <5 000 kWh), prices in centsEuro / kWh, all taxes included
Source: Eurostat, Energy Statistics
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Retail prices for electricity, industrial consumers, consumer band IC, ( 500 MWh <
Consumption <2 000 MWh), prices in centsEuro / kWh, prices without VAT and other
recoverable taxes and levies Source: Eurostat, Energy Statistics
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Retail electricity prices expressed in purchasing power standards

Taking into account purchasing power effedt®es not change the picture above in terms of

price trends but it does change substantially the relative position of the Member State

The most pronounced increases are those observed in new Member States. As a group these
countries register price increases in terms of PPS, indicating that the median household and
industrial cmsumers from new Member States spend a relatively larger portion of their
budgets to the purchase of the same amount of electrical energy.

Taking into account the relatively higher levels of energy intensity of new Member States
suggests that those econemmight be more vulnerable to price risks related to the different
components of thelectricityand natural gas bill.

Figure 4. Evolution of retail prices, electricity, domestic andindustrial consumers, cents
PPS / kwWh

Retail prices for electricity, domestic consumers, consumer band DC, ( 2 500 kWh <
Consumption <5 000 kWh), prices in centsPPS / kWh, all taxes included

Source: Eurostat, Energy Statistics
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Map 1 Household electricity pricesvs.inflation (HICP)

COMPARING PRICE CHANGES: ELECTRICITY VS GENERAL PRICE LEVEL
Electricity prices for median household consumers (2 500 kWh < Consumption < 5 000 kKWh)

all taxes included

2008 - 2012% change
All prices in national currency
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Map 2. Industrial electricity prices vs.inflation (PPI)

COMPARING PRICE CHANGES: ELECTRICITY VS PRODUCER PRICE LEVEL

Electricity prices for median industrial consumers (500 MWh < Consumption < 2 000 MWh)
net of VAT and other recoverable taxes and levies

2008 - 2012% change
All prices in national currency
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Comparing electricity price changes to inflation levels

The maps compare the increase ircteleity prices against the increase of the general price
level in each Member State.

As indicated byap 1, in 19 out of 28 Member States the median household consumer bands
experienced a price increase in eledyi which was higher than the increase in the general
price level® as measured by the harmonized index of consumer prices (HICP). Belgium,
Denmark, Italy, Luxembourg, Hungary, the NetherlarRismania Swederand the UK were

the exceptions to that rule.

The combination of actual changes in electricity and general price levels between 2008 and
2012 was unique for each Member State and the map colours illustrate only the relative
position of those changes. In Estonia, Spain, Cyprus, Latvia, Lithuania atdgdtor
electricity prices, inclusive of all taxes, increased by more than 30% between 2008 and 2012.
For the same period, inflation increasedll®$o ormore in Bulgaria, Estonia, Greece, Cyprus,
Lithuania, Luxembourg, Hungary, Malta, Poland, Romania, Slay&inland and the UK.

Turning to industrial consumers and comparing the price rise in electricity (excluding VAT
and other recoverable taxes and levies) thedgeneral industrial price level, as measured by

the Producer Price IndgiMap 2), Member States were split by half. As a rule, electricity
price changes were smaller than those for domestic consumers and in several countries (the
Czech Republic, Denmark, Ireland, Hungary, the Netherlands, Romania, S)denakia

and Swedenelectricity prices actually decreased.

Comparing electricity price changes to exchange rate variations

During the 2008 2012 period, the Romanian, Polish and Hungarian currencies depreciated
by 21%, 19% and 15% respectively. Thushiley median retail prices for Romanian
households were registering a modest decrease when measured in Euro cents per kWh (
2.45%), those same prices increased by 20% when measured in Lei per kWh. Similar trends
were observed for the other countries withale currency depreciation.

Sweden was the only Member State that witnessed the opposite evolution as the Krona
appreciated by 10% in 4 years relative to the Euro. As a result, whereas electricity prices for
domestic consumers registered moderate ineseeadien measured in the national currency,
more pronounced changes were recorded in Euros. In the case of median industrial
consumers, a decrease in price measurédonor actually translated into an increase when
converted into Euros.

3 Second round effects in the interaction of retail electricity prices and inflation (the electricity price being a confbeddlQ@P) are not
discussed in this report.
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1.1.1. Electricity retail price developments by components

Figure 5 illustrates the aggregate EU numbers weighted by electricity consumption
respectively for households and industrial users.

Figure 5. Evolution of EU28 electricity retail price by components: levels, selected

household and industrial bands
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Source: Eurostat Energy Statistics

Note: Prices include all taxes in the case of households. Prices exclude VAT and other recoverable taxes in the
case bindustry, as well as industry exemptions (data not available).

Based on available data from the most receyear period, the European retail prices
(nominal) for electricity increased on average by 3 Euro cents per kWh. Whereas the energy
component re@ned the most important element in the end consumer bill, its relative share
registered significant decreases (more than 10 % for industrial consumers and about half as
much for households). As the relative share of network costs remained relatived stabl
representing about a third of the bill, it was the taxation component that filled the gap left by
the supply of energy component.

The next chart illustrates these evolutions. Taxes and levies went up by the most, especially
for industry. In the case dhe EU weighted average price it increased by 12V8&. chart
includes only nofrecoverable taxes for industry (e.g. excluding VAT and other recoverable
taxes) and exemptions are not reporteal. the large majority of Member Stati® share of

taxes andeviesis still below 10% of eX/AT prices, even though for Germany, Italy and
Austria it exceeds 208

In the case of households, the taxes and levies component of the EU weighted average price
went up by 36.5% and its share accounts on average for 3@% fihal 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 fihprices, reaching 50% in the case of households (CZ) and 56%

in the case of industrial consumers (LT).

 Thesecountries may give exemptions that are not uniform and hence report certain leviesresonerable, whereas they are indeed
recoverable for certain categories of consumers.
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Figure 6. Evolution of EU28 electricity retail price by components: percentage change,
selected household and industrial bansl

EU 28 wtd avg retail electricity prices,
2008 - 2012 percentage change by component
140 %

120% Source: Eurostat, Energy Statistics
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B Industrial consumers, consumption band IC

20 %
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-20%

Note: Prices include all taxes in the case of households. Prices exclude VAT and other recoverable taxes in the
case of industry, as well as industry exemptions (data not available).

The energy element went up only slightly in the case of houseaonttisideed went down in
the case of industrial consumers.

With these general findings it is important to point out that part of the increase in the taxes
and leviesincludes financing for energy supply cesind that "network" costs can include
otherchaging elements (e.g. for RES or other financing ngedember State reporting is
inconsistent in this regard and needs to be improved.

The next two charts illustrate that the developments observed for the median consumers were
quite representative for thhemaining consumer bands as well. As a rule, the taxation element
registered the highest increases across all bands, followed by increases in the network
components of half that magnitude, whereas the costs related to the supply of energy
remained stable.

16



Figure 7. Evolution of EU 28 electricity retail price by components, all household
consumer bands

EU 28 wtd avg retail electricity price,
domestic consumer bands
2008 - 2012 % chg by component

Source; Eurostat, Energy Statistics
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The increase in the naecoverable taxation element was significantly higher for industrial
consumers. The network anasezgy elements were stable, even slightly negative for the
larger consumer bands. As the relative share ofracoverable taxes currently represents a
small portion of the final bill, network costs were among the most likely price drivers.

Figure 8. Evolution of EU 28 electricity retail price by components, all industrial
consumer bands

EU 28 wtd avg retail electricity price,
industrial consumer bands IA-IG
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Components at national level

The weighted average EU numbers conceal a great deal of variety between Member States.
The chart on the nexpages illustrates the evolution of the energy, supply, network and
taxation components for each Member State and for the median household consumer band in
2008i 2012.
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Figure 9. 20082012 evolution of the retail price of electity, median households by component

centsEuro / kWh
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Source: Eurostat, Energy Statistics
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The percentage change of the level of the energy componbouséhold electricity prices
varied in a range 0f34% in Denmark and +55% in Estonia over the period 2.
During the same period the network costs of households decreased in the1%%) and
more than doubled in Spain (+15%% The largest growth in taxes and levies on electricity
prices for households was in Portugal, where the component level went up by arre th
100%4° and in Latvia where it increased by almost 460%

Figure 10. Retail electricity prices, Household consumer band DC; 200§ 2012
percentage change by component
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Source: Eurostat, energy statistics

In 2008 taxes and lewserepresented on average 26% of the bill, being as low as 5% for
Malta, the UK and Lithuania and accounting for more than half of the bill in Denmark (52%).

In 2012 the relative share of taxes reached 30% on average, ranging from 5% in the UK, to
close t030% in Austria, Estonia, Finland, France, Italy and Sweden and reaching 43%, 46%
and 56 % respectively in Portugal, Germany and Denmark. The share of taxes decreased
marginally in Belgium, Bulgaria, Malta in Poland while it grew by more than 10% in Latvia
and Portugal.

*The Spanish data apparently includes significant other charges togetheetitiik costs

16 A combination of an increase in VAT rate, concession fees, stranded costs and other taxes linked to the energy seuatirdemleases
on RES and CHP levies and the compensation for isolated islands, according to the MS metadatadsss2Y..

" The RES tax doubled and the VAT rate increased more than 4 time, according to the MS metadata (se@2jootnote
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Figure 11. Relative share of components, households
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Source: Eurostat, energy statistics
Note: Prices include all taxes

A further look into the different elements of the electricity bill of residential consuimers
provided by the Household Energy Price Index (HEPI) fre@dBtrol and VaasaET¥. Each

month since January 2009, it has been reporting electricity prices paid by residential
consumers in 15 capitals of the EU since 2009. It also provides an altetratkelown of

the taxation component into taxes related to energy policies and VAT and other recoverable
taxation instruments.

Figure 12. EU15: electricity retail pricesi residential consumers in capitals, 20971 2012
evolution

Prices by component - Electricity, Residential consumers Source: E-Control, Vaasa ETT
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Figure 13. EU15: electricity retail pricesi residential consumers in capitals; 209-2012
differences and percentage changes by component
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Source: E-Control, VaasaETT
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Figure 14. 20082012 evolution of the retail price of electridy, industrial consumers by component

Retail prices for Electricity, industrial consumers, Band IC ( 500 MWh < Consumption < 2 000 MWh); 2nd half 2008 - 2nd half 2012; centsEuro / kWh

Source: Eurcstat, Ensrgy Statistics
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In the case oindustrial electricity prices'®, between 2008 and 2012 the energmponent

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
manyfold in the following countriesGermany(RES levy and electricity taxEstonia(RES

tax and electricity excise tax)jrffand (electricity excise tax), khgary(increase in support

for district heating, partly compensated by decreases in support for retirement schemes for
electric industry employees and support for coal stigurestructuring), thly, Sovenia
(contribution to provide security of supply by using domestic primary energy sources for
electricity production, contribution to support the production of electricity in high efficiency
cogeneration and from renewabksources, addition to fuel prices for the improvement of
energy efficiency and an increase in excise tax) dodafia (increase of the excise tax and
introduction of other taxes linked to the energy settofjhe taxation component remains

still a fairly minor part of industrial prices in most of these countries, exce@domanyand

Italy. More Member State specific information is availablé&imex 1.

Figure 15. Retail electricity prices, Industrial consumer band IC; 200871 2012
percentage change by component
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Source: Eurostat, energy statistics

Note: Prices exclude VAT and other recoverable taxes in the case of industry, as well as industry
exemptions (data not available).

In 2008 taxes and levies represented on average 9% of the bill, being as low as 0.5% for
Slovak consumers and reaching 16% in Italy. In 2012 taxes were counting still for less than
2% in Bulgaria, the Czech republic, Croatia, Lithuania and Sweden while they re&ched 3
Germany; the average EU level reached 18%, well abovengxemumlevel registered in
2008.

¥ The prices for the industrial consumer bands are net of VAT and other recoverable taxes and levies.
2 source: MS metadata (see footn62p.
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Figure 16. Relative share of components, industrial consumers
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Source: Eurostat, energy statistics

Note: Prices exclude VAT andher recoverable taxes in the case of industry, as well as industry
exemptions (data not available).

1.1.1.1Costs related to energy and supply

In the case otlectricity prices paid by householdsin 2012 the energy component was
between 3.2 Eurocent/kWh @fhania) and 20.4 Eurocent/kWh ¢prug and accounted for
between 18% (Bnmark and 82% (Milta) of the household electricity price (Seigurel4 on

p. 22). Medianindustrial consumers paid between 3.4 Eurocent/kWh gt6nig and 20.1
Eurocent/kWh (@prus for the energy component in 2012, its share in the finaf béthging
between 39% (Bnmarl and 88% (Milta).

The wholesale market developmehtsve influenced the enerdyrelated comporé of the

end consumer billAs an asset class, energy commodities followed the market turmoil
triggered by the financi al crisis and the
economies throughout the second half of 2008. Prices for crude oil,adaftal gas and
electricity experienced similar priceorrections, as illustrated bligure 17. Since then
European electricity prices evolved within a range of EUR 40 / MVEUR 60 / MWh,
representing 60%0% d the price levels of January 2008. Fossil fuel prices were more
volatile.

2 Excluding VAT and other recoverable taxes
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Figure 17. Evolution of European average wholesalelectricity prices visa-vis coal and
gas prices

Price indices for selected energy benchmarks (January 2008 = 100)
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The EU&6s main electricity markets have foll
regional specificities of the different price areas indicated iffigure18 which ilustrates the

price evolution for the leading dahead indicéS. 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) readbireds close to those at the
beginning of 2007 and well below peaks in 2008.

During the observed period (H2 2008H2 2012)the prices of the major European
wholesale electricity benchmarks decreased by 36 45 % as markets remained well
supplied. Thiss in clear contrast to the trend in retail prices.

% These indices are a proxy for the spot price; they are also used to build derivative products on the forward cunihelisaliye as a
reference point for the ovéhe-counter trade (cleared and rdeared).
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Figure 18. Selected European benchmarks, wholesale electricity prices
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Prospex Researéfestimates that the totalectricity trading volumes in the mature EU
markets, includingexchanges and ovéhe-counter trades (OTC), stood at 8 500 TWh in
2012. This compares to a gross inland consumption for electricity in EU27 in the range of 3
0007 3 200 TWh. The traded volumes recorded a second consecutive year edsdecr
mostly linked to a reduction of trading activity of a number of banks and major utilities such
as EDF, E.ON and RWE.

The German and Nordic markets remained the European leaders by a wide margin in terms of
both total trading volumes and market depehent. The churn factord of these markets
have been estimatedspectively at 7.1 and 5.

With regards of market sectors, OTC remained the favoured choice of trading, representing
about 2/3 of total volumes. Yet, compared to previous years, OTC volumésedec
significantly. The larger part of OTC is na@tearedon exchanges

Despite the difficult conditions, the exchange spot trading remained the arheseo

register steady increases of volumAsout 1 200 TWh were exchanged in 20f€aching

14% which is an increaseompared to the year beforAmong the factors shaping the
evolution described above were the recession and slow economic recovery thereafter that
affected energy demand, especially from industry, coupled with elegiricity generatbn

assets coming estream.

The frequency of occurrence of negative price episddesein thelast part of the observed
period as the costs of ramping up or down of some conventional plants are significant.

Some of the new generati plants (wind, solar)mpacted directly the supply cufief the
day-ahead market as their low marginal generation costs allowed them to outbid conventional
electricity generatorsAs such, the RES units contributed to keeping the wholesale price in

BAEUr oppoeveenr t radi ng 20 Wwen.prosgex.cn.ekp e x Resear ch,

% The churn facto is defined as the ratio of traded volume to physical consumption. It informs about the liquidity of thelacerkad the
quality of the pricing signal that is discovered on that market.

% Negative prices occur whewijth excess supply of electricity, utilities with inflexible generation capacity prefer to pay to sell the generated
electricity, rather than ramp down or close their powatisns

% The ranking oklectricitygeneration assets by their marginal cost of production sets up the supply curve, also known as the merit order.
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check througtthe merit order effect as explained irAnnex 3. In a normally functioning
energy market, thdecreased wholesapgicesshould pass througho final consumers in the
form of lower cost of the energy supply component.

Figure 19 Evolution of share price indices: European Utilitiesvs. European Blue Chips

Evolution of share prices: European Utilities Index vs European Blue Chip Index

Source: Thomson - Reuters
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At the same time, policy support measures (including renewables and energy efficiency
support and other energy subsidies) increase the édement of retail pricesor the
transmission charges, whillee costs of network development anttillary servicegncrease

the network element. Thus overall, retail prices rose.

The combination of weak demand, stable wholesédetricity prices (when hydrocarbon
prices were on the rise) has put pressure on conventional #atdimes resulting in
companiesdoptingfaster depreciation rafedn many cases both the profit margins from the
generation business and company share prices were negatively affectsh (@ seen from
the evolution of the Euro Stoxx Utilities index &igure19), and access to finance has been
more difficult.
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Figure 20 Reported Net Income for the Bloomberg EU PoweGe ner at i on Top |
millions (2002-2012)
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Reported net income for Europealectricity generation utilities demonstrates this negative
trend in profits, as illustrated iRigure 20. Whereas fdunes had been rising throughout the

first decade of the millennium, profits rapidly declined after a peak in 2009 before reaching a
plateau in 2011. Earnings have not, however, stabilized across Europe, as European utilities
are not equally exposed to thew risks facing the industry. Firms with large shares of coal
generation have a different shaoetm outlook than those with large shares of gas generation
due to low ETS credit prices and cheap coal prices resulting from increased American
exports. Morever, Central European utilities (E.ON, GDF Suez, RWE, PGE and CEZ) have
been particularly hit due to their exposurestectricity gices. Howeverelectricitygeneration

utilities have fared poorly in other regions as well (Endesa, PGE).

As a rule, the B utilities have tried to adapt to this new business environment by focusing
more on downstream services, including decentralized generation and energy efficiency and
by gradually divesting their conventiorelkectricitygeneration assets.

In an open andampetitive retail market the energy component of the end consumer price
(Figure 1) for electricity would reflect generation costs, as represented by an efficiently
functioning wholesale marketand the quality of ervices provided by the energy supplier;

the network component would reflect the costs of the efficient operation and balancing of the
transmission and distribution grids, including the demand side response, and the taxation
component would be set in sualway, so as to achieve taxation and energy policy objectives
with the least burden on consumers.

In addition, pricing signals should provide a strong link between the retail and wholesale
segments, ensuring a completeness and coherence of the marketrestrA strong and
relatively quick passthrough of any persistent, long term change of the wholesale
benchmark to the energy component in the retail price would indicate a good / normal

2" The part of the consumer bill related to the supply of energy is in fact the only component wheresstapletually compete.

28

n

(



operation of the IEM. The final consumers would then be able tot @dep economic
decisions in line with the supply and demand fundamentals.

These conditions are rarely met in todayo6s
the market is often restrained by a variety of factors and barriers that limit coompetit
Measuring barriers to entry is difficult in the case of electricity and natural gas markets, not
least because harmonised methodologies to support data collection of relevant retail market
indicators are still missing.

Elements that may slow down tirgeraction between retail and wholesale sections include
but are not limited toconsumers' low ability and propensity to switedhaviour, sticky retail
prices and nomarket based price regulation.

In a competitive retail market the empowered andepgsensitive energy consumers have a
wide range of options when it comes to finding attractive price offers. Switching across offers
of the current supplier, or switching the supplier, is just one of those options, yet to be fully
used in the case of EU adtelectricity and natural gas markets.

Understanding consumer behaviour is in general a complex exercise which is further
compounded for the case of electricity and natural gas. As a rule, the price elasticity of these
commodities is low, implying thaénd consumers have to be incentivised by a significant
price variation to consider changing behaviour. This may explain in part why switching rates
tend to be low.

Figure21, coming from the latest market monitagimeport from ACER and CEER012Y%,
illustrates this for the case of electricity: it shows that the expected profits from switching
(coming in the form of savings on the bill) have to be substantial to incentivise consumer
switching. In some cases the gpect of saving more than 10 Euros per month, just by
switching to an existing offer in the market, may not be enough to prompt actions from
consumers.

% The report is available here:
http://www.acer.europa.eu/Official_documents/Acts_of the_Agdtublication/ACER%20Market%20Monitoring%20Report%202013.pdf
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Figure 21. Average monthly saving potential (household consumers, 4000 kWh of
annual consumption) from switching from the incumbent standard offer to the lowest
priced offer in the market i capital city i December 2012 (euro/month)

Savings
Euro/month

45.0

40.0 m Difference incumbent standard price vs. minimum price
{Eur/month)

35.0 -

30.0

25.0

20.0

15.0 -

10.0

5.0

0.0 T T

E & 2 =

si
NO
GB-
\E-
N
PL N
PT N

[NN) e
[

NL
F
AT
cz
sk Il
FR

2 |

[=a}

Source: ACER retail database (December 2013)

Non-market related justificationis such as loyalty to a supplier or a perception of protection
by staying under the administered offemay not be enough to explain such behaviour. The
complexity of supply offers, lack of transparency and-@isendly tools for comparing offers,

or even ignorancandlack of interest maglso be at play

Commissiofs 2010 indepth market study on retail electricity market found that current
market conditions (limited transparency and comparability of tariffs and offers, limited access
to information as well as complicated switching procedures) make it very diffmuEU
consumers to compare the different offers and choose the best deal, or to subsequently switch
providers. The study estimated that 62% of consumers could switch to a cheaper tariff,
representing a potential average annual saving of EUR 13 billiewilier°

For a large group of consumers, the retail prices also tendstickg: such consumensould
sign contract where prices and consumed amounts are sanexand where metering and
ex-post bill settlement takes place on regular intergratchirg real and estimated prices and
consumed volumesPemandside participation on the wholesale market is ttiissouraged
and so is the transmission of pricing signals between the retail and wholesale segments.

As indicated by the ACERCEER report, Membebtates continue to administer retail prices

for electricity over vast por tin2008s130anilliothous eh
out of 229 million of household consumers in Europe were supplied under regulated prices,

i.e. 57%. This share decased only to 51% four years latewhilst in several MSs regulated

and nonregulated prices cexist, the tendency for household consumers to switch from
regulatedtonowr egul at ed pri.ces is rather | owbo

It should be noted that several Member States hawemitted themselves to timetables to
phase out retail price regulation and other Member States are considering such a phase out. In
a few other Member States, isolated wholesale markets would not for the time being allowing
competition to keep prices ateatk in the retail markets. Retail price regulation might in these
instances not have a major distortive impact.

2 The functioning of retail electricity markets for consumers in the European USinmly on behalf of the European Commission,
DirectorateGeneral for Health and Consumers, 2010
http://ec.europa.eu/consumers/consumer_research/market studies/docs/retail_electricity full_study en.pdf
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Non-market based regulated pricegend to distort the normal operation of retail markets;
service quality and innovation tend to be lower tHaaytvould otherwise be. Moreover, the
implementation of smart demand response solutions, which allow consumers to take
advantage of fluctuating just-time prices, depend on flexible pricing formulaand
thereforerisk being hampered by retail price réagion.

Moreover, in these cases incentives for energy efficiency are greatly reduced and an
additional financial burden is placed on consumers in their capacity of taxpayers in order to
finance the noitovered costs

A recent European Commission servicpam found out that fice regulation leads to croess
subsidisation among consumer grolipgvhen prices are set below costs, tariff deficiigy
accumulate in the balance sheet of companies that are present on the market. Profit margins of
companies deteriateand the related uncertainty might have a negative impact on the cost of
capital, which in turn impactsinvestment decisions. Switching behaviour would be further
discouragedas consumers would not see any need to look for competitive offers and new
entants would stay away from the market.

A regulation setting prices above costs can also distort retail markets and act as a deterrent to
new entry. It clusters offers around the regulated level and discourages switching; it also
creates unnecessary burdér National Regulating Agencies as the definition of the
regulation methodology may become a contested topic in the political debate and thus subject
to frequent modifications.

Map 3 Method of price regulation (electricity) and updat frequency in months in
Europe - 2012

Regulated, Price cap

Regulated, Revenue Cap

Regulated, Rate of
return/Cost-plus

Non-regulated prices

* Updates of the regulated price are as
follows: Latvia and Maita - whenever
needed, Cyprus- ad hoc basis, Italy -
between quarterly and yearly, Estonia -
whenever the supplier seeks a new price.

Source: The CEER national indicators database and ACER questionnaire on regulated prices (2013)

%0DG ECFIN. Energy Economic Developntén Europe
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Whereas the drive to regulate prices may be prompted by legitimate concerns as the
protection of certain vulnerable consumer groups, regional policies, secure sugiplibese
concerns can be better address@eugh policies which are less distortive on the retail
markets, in particular focussed financial support of vulnerable consumers that enable these
customers to source energy at competitive market prices.

Map 3, again from the ACERCEER report, illustrates that 18 Member States continued to
regulate prices in 2012. Price regulation methods for the energy component of the retail price
for electricity are speci fiXlouta 18 Menhet Btatesle mb e r
with regulated electricity prices apply rate of return/ cost plus regulation (i.e. Cyprus,
France, Greece, Hungary, ltaly, Latvia, Malta, Northern Ireland, Poland, Romania and
Spain). Price cap is applied in five out of 18 MSs (i.e. Denmationia, Lithuania, Portugal

and Slovakia). Bulgaria regulates ender prices by applying the revenue cap regulation for

end suppliers and distribution compardes

The factors slowing down the completion of the retail segment of the internal markebare als
contributing to the generally negative perception of consumers with regards to the quality of
the service provided. As consistently shown by the Commission's Consumer Markets
Scoreboards, the electricity and natural gas sectors are rather poorly adsBssensumers.

In 2013, the electricity market ranked "2&ut of 31 services markets, with market
performance significantly differing from one country to another and particularly low scores in
Southern European countriés The market has particularly poscores on the choice of
suppliers available in the market, comparability of offers and trust in suppliers to respect
consumer protection rules"(24™ and %" lowest among all services markets, respectively). In
addition, only 4% of consumers have shid products or services with their existing
provider and 7% switched supplieuring the past 12 months "dowest among the 14
'switching services' markets) and the switching process is perceived as relatively difficult. All
this suggests that consurmato not yet have the conditions to make full use of the saving
opportunities created by market liberalisafion

According to Commission services' empirical estimate on electricity price dfiverarket
opening plays a downward effect on end user priPedicies, such as unbundling of the
electricity activities benefited end users by lowering the retail prices through higher
competition among suppliers and more efficient monitoring of network costs. At the same
time, fossil fuels are still important e&grs and countries that have access to low marginal cost
plants, such as nuclear and coal plants, face lower wholesale prices compare to countries that
depend on high marginal cost, such as open cycle natural gas and oil plants. Finally, the RES
penetratio at timescontributes to increasing the retail prices through the levy's component, as
the cost of the supporting schemmsy outweigh the benefit of lower wholesale prices
resuling fromrenewables geeAnnex 3. The merit order effeft However h many countries,

the cost of RES supporting schemes iacreasedunevenly among consumer groups
(particularly householdsjlue to the government's protect of energy intensive industries.
Industries.

%1 The Consumer Markets Scoreboard ranks over 50 consumer markets based on how well they are functioning for consumefs in terms
trust, comparability, problems and complaints and overall consumer satisfaction. In addition, for the relgwetst tha Scoreboard also
monitors switching suppliers and tariffs and consumer choice of providers. See
http://ec.europa.eu/consumers/consumer_research/cms_en.htm.

*There is a 33 point difference (on a scale for up to 100 points) between the topaamkied (Germany) and the bottom ranked country
(Bulgaria).

% Consumer Market Monitoring Surve3013 commissioned by DG SANCO, to be used in the forthcoming 10th Consumer Markets
Scoreboard.

34 See Energy Economic Belopment in Europe, DG ECFIN.
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As some industriesra exempt from RE$elated levies, the majority of the costs brought
about by investments are to be borne by household consumers in some Member States (e.g.
Germany). However in other Member States the situation appears to be different and lessons
are to le learned from different national experiences

1.1.1.2Costs related to networks

In 2012 median households paid in the range of 2.2 Eurocent/kWaltag{Mto

9.6 Eurocent/kWh $pain for the network component and its share represented between 13%
(Cyprus andMalta) and 50% (@ech Republipof the total bill. For industry, network costs
represented between 11%y(u9 and 56% (ithuanig of the end price and consumers paid
between 1.66 Eurocent/kWh (GR) and 6.46 Eurocent/kVithy&ania.

The proceeds collected froret network component of the end consumer bill are intended to
cover capacity and operating expenses related to the transmission and distribution grids. Both
businesses are run as regulated activities and the expenses can be schematically broken down
into infrastructure costs (maintenance and grid expansion), system services (costs by use or by
availability), network losses and other charges such as (but not limited to) stranded costs,
public service obligations, policy support to certain technologies, etc.

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, topological and environmental aspects of the networks, e.g. domsump
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
re-dispatching.

Figure 22 presers a breakdownof the network costs into transmission and distribution
componentstarting from the total network values reported by Euro$tagsevalues are only
indicative aghey may include elements which are not directly relateti¢mperation of the
transmission and distribution gri8uch is the case for a number of Member States estimated
to be on the high end of network codt$ore elements are needed to conduct a thorough
analysis on the drivers affecting network costs. \\&maérges is that, barring few exceptions,
distribution costs are by far the larger part of this component.

The split of electricitytransmission and distribution coststhin network costs also varies
significantly across Member StatésSpain, Denmark, Lituania, Latvia and Slovakia have
rather high distribution costs. Transmission costs are relatively high in Slovakia, Ireland, the
Czech Republic, Croatia, Lithuania and Spain.

Detailed and harmonized information on the distribution grids of the EU isnergescarce.

For the majority of the distribution grids, not much is known even on basic data such as total
length and age of operation by comporientt is also not clear if national regulators are
applying similar accounting rules and methodologieseternine the level of the distribution

and, to a lesser extent, the transmission tariff.

The observed differences in network charges may result not only from differing underlying
transmission and distribution costs, but also from different regulatory asstssment

35 o ) ) - . . . .
A first estimation of the total length is provided by Eurelectrici Power di stri bution in Europe: facts
http://www.eurelectric.org/media/113155/dso_report-web final-2013-030-0764-01-e.pdf
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methodologies in use by NRAs at TSO and/or DSO level (asset eligibility, asset valuation and
asset remuneration for instanc&jgure 23 provides data on some basic elements of the
transmission grid.

Figure 22. Breakdown of network costs into transmission and distribution (levels +
shares)

Estimated costs and charges at transmission and distribution
level, 2012
Source: ENTS0-E, Eurostat, European Commission estimate
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Estimated costs and charges at transmission and distribution

level: relative share
Sopurce: ENTSO-E, Eurostat, European Commission estimate
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Note: certain Member States add non network costs to network charges, which are not distinguished in the data
For exampleSpanish data ported to Eurostancludescapacity paymenfpagos por capacidgdand premium
payments for RES and CHPrima Régimen espec)alinder network costsSimilarly, Danish data reported to
Eurostat classifies Public Service Obligations under network costs.

The total network costs are calculated aweaghtedaverage of network costs for househaled industrial
consumers donsumer band®C and 1Q, as reported by Eurostafransmission costs are those reported by
ENTSOE. Distribution costs are estimated &e tdifference of total network and transmission cobBita
limitations do not allow splitting network costs in Luxembougprus and Malta.

ENTSOE calculates the unit transmission tariff taking into account the whole of the tariff: adding the invoices
applied to the load and to the generation (if applicable), and assuming they produce and consume the energy they
had in their programs (without individual deviationsSNESO-E makes the following assumptions: 5000 h
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utilization time that includes day houo$ working days, typical load considered is eligible and has a maximum
power demand of 40 MW when it is connected at EHV and a maximum power demand of 10 MW when it is
connected at HV, for countries with tariff rates that are differentiated by locati@veaage value has been

taken.
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Figure 23 Length and relative share of Member States electricity transmission grids by
voltage level

<110 kV 110330 kv > 330 kV Total

(km) (km) (km) (km)
AUSTRIA 1808 9199 3929 14936
BELGIUM 1447 4483 4781 10712
BULGARIA SHeyC) 2828 8274 14425
CROATIA 982 5943 2446 9371
CYPRUS 0 968 328 1297
CZECH REPUBLIC 3950 2206 5369 11525
DENMARK 2514 3761 3149 9424
ESTONIA 2118 4131 1077 7325
FINLAND 4282 10061 9193 23536
FRANCE 21562 28605 51186 101353
GERMANY 20057 34824 30354 85234
GREECE 4353 12223 1010 17586
HUNGARY 2612 15535 1419 19566
IRELAND 435 6485 3 6923
ITALY 11986 19103 23581 54670
LATVIA 1378 3929 310 5617
LITHUANIA 1544 4186 2050 7779
LUXEMBOURG 0 167 538 704
MALTA 0 34 190 225
NETHERLANDS 3289 6958 133 10380
POLAND 6348 7625 9835 23808
PORTUGAL 1813 5592 67 7472
ROMANIA 4474 4444 9334 18252
SLOVAKIA 1647 978 4776 7401
SLOVENIA 396 2410 1 2807
SPAIN 16911 37901 7896 62709
SWEDEN 11852 5638 24625 42116
UNITED KINGDOM 12459 33995 3535 49989

Breakdown of the electricity transmission grid by voltage level

Source: Platts Powervision

CROATIA
ESTOMIA
FINLAMD
IRELAMD
SWEDEN

T =
® 2
b o
3 B

BULGARIA
CZECH REPUBLIC
DEMMARK
GERMANY
HUMGARY
LITHUAMIA
LUXEMBOURG
METHERLAMDCS
PORTUGAL

RO AMLA
SLOWAKI A
SLOVEMIA
UMITED KINGDOM

m Above 330

Eo

N m Berween 110 kV and 330 kV m Below 110 KV

36



The work of TSOs within ENTS®& may prove to be a good example to follow in bringing
transparency on the operation of distribution networks. As more and more generation assets
are connected to the low voltage level thedéo reinforce the grid at that level increases.
Grid expansion financed only by public investments may be difficult. So ensuring adequate
financial framework to attract potential investors, may be necessary.

The next chart presents the components ofrtresmission tariffs, as represented by the latest
ENTSOE overview®.

Infrastructure costs are in the 0i21 Eurocent / kWh range; system services including
balancing are more variable with the ratio between the lowest to highest per Member State
exceedig 1 to 10. Losses are globally comparable. The other regulatory charges are not
directly related to TSO activities and include elements such as: stranded costs, public interest
contribution, renewable energy and other. A detailed description by courgrgvsied in

Annex 5 of the abovenentioned publication.

Figure 24. Components of transmission tariffs, EUR/MWh
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Source: ENTSEE Overview of transmission tariffs in Europe: Synthesis 2013

% https://www.entsoe.eu/fileadmin/user_upload/_library/Market/Transmission_Tariffbtjs 2013 FINAL_04072013.pdf
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1.1.1.3Costs related to taxation

In 2012 medn EU householdspaid between 0.85 Eurocent/kWh (UK) and 16.8
Eurocent/kWh (nmarl for the taxation component which accounted for between 5% (UK,
Malta) and 56% ([2nmarR of the total bill.

The share of the taxation component (net of VAT and other eeable taxes and levies) for
industrial consumers varied in the range of 0%nr{Rnia Lithuanig Latvia Malta) to 32%
(Germany of industrial electricity prices (excluding recoverable taxes) with levels of up to
5.5 Eurocent/kWh (aly).

In general, tax@ on energy can be divided into broad consumption taxes (such as Value
Added Tax, VAT) and specific taxes (such as excise duties, energy and carbon taxes). VAT is
a general tax that applies, in principle, to all commercial activities involving the praalucti
and distribution of goods and the provision of services. VAT is a consumption tax borne
ultimately by the final consumer as a percentage of price. In contrast, excise duties are
indirect and specific taxes on the consumption or the use of certain fmouddich are
expressed as a monetary amount per quantity of the product.

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 aa@S$ieectors.

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.

The overall effect of high energy taxation depends on the use of tax revenues. The IEA points
out tha while taxes on the sale of energy to industry can affect the sector's international
competitiveness, this effect can be offseto some degreé by government interventions
designed to improve industrial competitiveness, such as government measures and
programmes aimed at improvements to infrastructure, support for investments.

Tax Rates- VAT and excise duties

The VAT Directive®” provides a legal framework for the application of VAT rates
establishing a standard rate of at least 15% and allowing éonkdr States to apply one or
two reduced rates of not less than 5% to goods and services enumerated in a restrlated list
the case of electricity, AT ratesdo not differ considerablyacross Member States. Since
2009, many MSs have raised VAT rates,general affecting both commercial and non
commercial consumerstandardVAT levels vary between 15% and 27%cross Member
States, with a range of 28.% most commonly observed.

Some Member States apply reduced VAT rates on electricity consumptionafoplex he
United Kingdomchargesa reduced VAT ratef 5% on electricityin the case of households,
while Luxembourg,lreland and Greeceharge reduceAT rates of 6%, 13.5%and 13%,
respectively, o electricity consumption for both business and-hosness useVAT rate on
electricity inCroatia,Sweden and Denmark is at 25% and in Hungary at 27%.

Reduced VATrates on energy products may reduce the incentives for energy efficiency
efforts for household consumers.

$72006/112/EC
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Figure 25. VAT rates on electricity

%
30

W VAT rates on electricity (%)

Source: European Commission
Note:*Reduced VAT rate of 5% for electricity ndrusiness use in the UK.

** Reduced VAT rates faglectricity pusiness and nelousiness usey#n Ireland, Greece and
Luxemlourg.

In the EU the general framework for energy taxation is set by the Energy Tax Directive,
which set minimum levels a#xcise dutyfor a wide range of energy sources and fuels, plus
electricity, while recognising thatértain exemptions or reductiod&s may pr ove nece
€ because of the risks of a | oss of intern
environmental consideratiohsAccording to the Energy Tax Directive the minimum levels of

excise duty for electricity amount to 0.5 Euro/MWindal Euro/MWh for business and ron

business use respectively.

The levels of excise duty which Member States charge in addition to the minimum rates set
by the Directive vary significantly by countrftbout half of theMember States enforce rates
either ator slightly above the minimum (typically up tb5 Euro/MWh). On the other hand,
significantly higher rates of taxation are found in Northern European and Nordic Member
States In the case of nehusiness usé;ermany imposes a tax rate of up to 20 Euit/i
Sweden of up to 3Buro/MWh and Denmark of over 1@uro/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 dty for electricity use by business sectors (in comparison withbogimess use)
include Denmark, Germany, Greece, Finland, Italy, Lithuania, Romania and Sweden. The
scale of the disparity between sectors varies by country: in Germany, business vefsus non

* Includes CQ tax in the case of Denmark, as reported for the compilation of the Excise Duty Tables published by the European
Commission and available at
http://ec.europa.eu/taxation_customs/resources/documents/taxation/excise_duties/energy products/rates/excise_duties
part_ii_energy_products_en.pdf
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business rates stand at 15B#o/MWh to 20.5Furo/MWh; for Finland, this was
7.03Euro/MWh to 17.0Furo/MWh; for Romania 0-8 Euro/MWh and for Lithuania 0.52 to
1.01Euro/MWh.

Countries that impose lower effective tax rates on industrial use magekmg to address
competiveness concerns, particularly in relation to enetgysive 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 largdustrial 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.

The precise distribution of exemptions from excise duties adgies by Member State. In
Sweden this applies to manufacturing industry as well as agriculture, hortictishezjes

and forestry. In Finland, the reduced rates apply to industry and greenhouse cultivation. In
Greece, the exemptions apply to conswsr@rhigh 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. In the UK, the Climate Change Levy, the main tax on electricity and ernsggisipaid
only on business and public sector consumption.
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Table 2. Excise duties levied on electricity2013

Belgium (1) 191 0
Bulgaria 1,00 1,00
Croatia 1,01 0,51
CzechRepublic 1,14 1,138
Denmark (2) 109,99 54,42
Germany 20,50 15,37
Estonia 4,47 4.47
Greece 2,20 2,5
Spain 1,00 0,50
France 1,5 0,5
Ireland 1,00 0,50
Italy 22,70 12,50
Cyprus 0 0
Latvia 1,00 1,00
Lithuania 1,01 0,52
Luxembourg 1,00 0,50
Hungary 1,00 1,00
Malta 1,5 1,5
Netherlands(3) 114 114
Austria 15,00 15,00
Poland 4,56 4,56
Portugal 1,00 1,00
Romania 1 0,5
Slovenia 3,05 3,05
Slovakia (4) 1,32
Finland 17,03 7,03
Sweden 31,66 0,55
UK 0 0

Source: European Commission Excise Dl#ples.

Notes: (1) In Belgium, a federal contribution of EUR 2.981Wh is collected; there are number of reductions
and exemptions for energy intensive businessji@udes CQtax ; (3) Depending on consumption level, the
exemptions range from EURZ)/ MWh to EUR 116.5 / MWh; (4) Nehusiness use is exempted,;

Other levies

Other government policies may also be financed through additional energy or-caldied

taxes, as well as through levies and charges on energy bills, the composition ofswi@gh i
different between Member States. Emissions trading schemes, renewable energy policies,
energy efficiency policies and investment in infrastructure may all have an impact on
electricity bills; in some Member States financing related to these pdiigkities is done

though taxes or levies, whereas in others they are instead considered as a factor in the
production cost of energy or in network costs.

Costs related tthe EU ETS are incorporated in the energy component of prices and current
state of kowledge ighat the impact on electricity prices has been relatively modesty. A
recent study by DG ECFIN covering data until 2@lid not find any significant impact of
ETS carbon prices on electricitgtail prices neither for industry, néor households.

In the period 2002012 the share of levies and charges used to support electricity generated
from renewable energy sources has increased, rather abruptly in some Member States.
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In 5 Member States support for renewable electricity generatid@®12 accounts for more

than 10% of household electricity priaexcluding VAT. The steep increase in the level and

the relative share of renewable electricity charges paid by households in some Member States
cannot be disconnected from the fact that langistrial consumers are often exdnfom

paying these (see discussion below

Figure 26. Evolution of the share ofRES-E leviesin the electricity price for households
in selected EU countries (2002012)
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Note: Only states with data for all the years in the period 22002 includedCalculated as
% of price for consumers with annual consumption between 2500 and 500@BMstat
consumption band DCexcluding VAT.

Source: Commission servicesaahtions based on Eurostat and Member State data

Between 2009 and 2012dustrial consumers iGermany,the Czech RepubljcEstonia,
Latvia, France and Romania savsteep increase in the share of HE®Iated levies in final
price of electricity (exclaling VAT and other recoverable taxes), though from a very low
starting level in the cases of the Czech Repub#tvia, France and Romania
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Figure 27. Evolution of the share of RESE levies in the electricity price for industrial
consumers in selected EU countries (2002)12)
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Note: Only states with data for all the years in the period 2002 included. Calculated as
% of price for consumers with annual consumption between 500 and 2000 MWh (Eurostat
consumption band IC), excluding VAT and other recoverable taxes.

Source: Commission services calculations based on Eurostat and Member State data

Tax exemptions

The effect of energy taxes upon different industrial sectors is however complicated by
reimbusements and exemptions which may be available in some countries to specific sectors.
This section provides examples of exemptions provided to certain categories of consumers in
some EU countries that generally tend to tax energy consumption more hitasilyeyond

the scope of this review to provide a comprehensive legal and economic analysis of all
exemptions and preferential tax treatments in the EU: comprehensive data- on re
imbursements and exemptions across all Member States are scarce, meariffjault to

build a systematic picture of these exemptions across the EU. It is nevertheless possible to
point to specific examples.

A 2011 study carried out by ICF International for the UK government looked at the impact of
energy and climate changelizies on energy intensive industrigm a select group of EU

countrie§’. This concluded that in the EU Member States examiardrljy taxes foenergy

intensive industries ar e gener al | y | -anbursdnieets thabaresposgibtei f i ¢ a

%9 The study examined the following sectors: iron and steel; aluminium; cement; chemicals, in particular chlor alkali, edilisgustrial
gases.
4 Denmark, France, Germany, ltaly and the UK,
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€ rindbursements to Ells appear most significant for Germany, Denmark and Italy, and are
also relatively high for France

In Germany, certain energy intensive sectors pay a rate on electricity consumption below the
rates for businesses. Similarly for naturas,gaeating use by businesses is taxed at a lower
rate than by noibusinesses (EUR 1.14 per gigajoule compared with EUR 1.53 per gigajoule)
and a refund is applied to natural gas used in industry and agriétltureler the electricity

tax law of 1999 (amated in 2011), the majority of Ell sectdfsjualify for a complete
reimbursement of energy taxes.

In addition to these discounts, German renewables law protects Ells from the added costs of
electricity owing to preferential grid access for renewables. élbests are distributed among

all electric consumers as an additional levy, with the exceptions of Ells meeting certain
conditions with regards to electitensity’>. The case studies in secti@rl.2 confirm that

the plants in the German sample paid about 5% of the fulliBBSsize (sedableb).

In the United Kingdom, the Climate Change Levy is a tax imposed on consumption by
business and the public sector of eledlyj natural gas and other fuel sources. Energy
intensive industrié$ qualify for a reduction of 80% on this levy, on condition of meeting
certain energygaving targets set out in a Climate Change Agreement. Under this scheme, an
energy intensive indusai 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, Ells are completely exempt from energy
taxes, and almost completely exempt from carbon t&@soceses 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.

In France, electricity consumed by large industrial consumers is taxedratwced rate
slightly below that faced by residential usé?sThe 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 intermediatedeteéen 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, dndifferent 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 efficiefcfhe average tax rates on
electricity consumption for industry (calculated by the OECD) are below those for other
sectors (e.g., for electricity, 0.006 Euro/kWh versus OELIr®/kWh for residential use).

“1 OECD. 2013. Taxing Energy Use: A Graphical Analysis.

“2The law covers: electrolysis, glass, ceramics, cement, lime, metals, fertilizers and chemical reduction methods. Tlegasisstior
qualifies for a reimbursement of 90%.

43 Exemptions are granted to Ells meeting the following conditions: (a) tleofatie 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® ¢l i ent cannot exceed
kilowatt-hour; (b) the ratio of the electricity costs to gross value added is below 20% and the electricity demand is below 160 @igawa

the limitation of the added cost will only apply to 90% of the eleityrpurchased in the previous year.

4 Qualifying sectors must meet the following criteria: (a) energy intensity (EI) must be 3% or more (i.e. energy cost8¥hustroere of

the production value for the sector); (b) the industry import penetratiennaist be 50% or morethis ratio is calculated for the sector as a
whole to determine its exposure to international competition. Sectors that do not meet the international competitiggaessisritave an

El of 10% or more. Sourceéttps://www.gov.uk/climatehangeagreements

5 ICF International. 2012An international comparison of energy and climate change policies impacting energy intensive industries in
selected countries.

¢ OECD, ibid

" OECD, ibid
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In Belgium, Ells with an environmental agreement are entitled to a 100% exengt the
excise tax on fuels they use, as well as on electricity consuniption.

“8 OECD ibid
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1.1.2. Electricity price developments in selected industries

This section look into retail electricity price developments for several energy intensive
industries, based on samapl compiled from a study anailyg data atcompany and plant

level®. Based on the methodology describedimex2, the results of several case studies for
selected energintensive industries are presented beloihwegard to electricity priceg.he

results are not representative of either the entire industrial branches in each Member State or
region, or of the EU as a whole.

The purpose of the case studies is to complement the statistical analysis with datafrom
installations, while acknowledging the limits in terms of interpretation and generalisation of
the resultsand conclusions beyond the sampled plahisex 2 provides details on coverage
and selection critea; details on sampling for each industrial sector are provided in the text.

Crosssectoral analysis
Before introducing the detailed results of the case studies, this section presents and compares
the variation of data for each of the seven sectorssss$es

In particular, for each sector and the related-viide sample rfo split into regions) the
average electricity prices paid biye surveyed plantand the standard deviation of price are
presentedThe applicable consumption ranges are presented Ungngedian and box plafs

The number of questionnaires used for each sector and each of the two energy inputs is
reported below. The questionnaires that form the basis of this-swogwal section come

from a total of 21 Member States. The coverage miffey sector. The results may not be
necessarily representative of the situation of the respective industrial branches in each
Member State or region.

Table 3 Number of questionnaires used in crossectoral analysis

N. of questionnaires
(sub)sector Electricity

Bricks and roof tiles 16
Wall and floor tiles 20
Float glass 10
Ammonia 10
Chlorine 9

Steel 15
Aluminium 9

Total 89

Note: Based on the number and type of respondents in each sector as well as the respective Member
State of origin, the criteriaised in the sample definition (see Annexhadye different weiglst This
implied that, for some sectors, not all questionnaires received could be fully used.

As shown in the following graphs, for the installations sampledeléericity consumption
level increases when moving from the sector of bricks to the sector of aluminium while
increasing consumption levels are associated to decreasing electricity prices.

49"Composition and drivers of energy prices and costs in energy intensive industries" Specific contract No SI2.6575586 awitre tfee
European Policy Studies.

*0The median refers to the value which splits the sample inthalfhox plot indicates the range of values between which 50% of the data
sample lay.
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The mediarelectricity consumption in the aluminium sector, asnsgom the 9 installations
sampled, is indeed more than 360 times higher than this in the 16 installations sampled in the
bricks sector, whereas an average aluminium producer responding to the questionnaire pays
42.9 0/ MWh that i s @G&ragk bricks Midtucerl resigording th thee a n
guestionnaire.

The finding is not surprising as possible explanations for decreasing price levels associated to
higher consumption volumes include more favourable supply contracts (includintgetomg
contracts); tscounts for largescale consumers; different levels of levies and taxes (incl.
exemptions for largecale consumers). It is worth noting that these average prices represent
the values aggregatirige plants surveyed imultiple countries with different pre levels and
different legislative framewosk

Figure 28 Electricity consumption range and price variations grouped by sector (89
plants)

10,000 150
L0000 o
—_ B —_
= 100 5
5 g
8 £
£ - 5
Z w0 P ] 75 o
c =
o] =2
: ; E
5 + 2
2 =
£ {50 =
w B =L
10 o] e
H 25
1 T L] L] L] L] L] G
Bricks Tiles Glass Ammonia  Chlorine Steel Aluminium

O Consumption @ Price

Source: CEPS, calculations based on questionnaires
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Table 4 Average electricity prices and median consumption in various sectors (89 plants)

Bricks Tiles Glass Amm. Chlorine Steel Alum.
Average price (0 106.5 94.7 79.3 717 58.2 66.1 42.9
Median consumption (GWh) 5.3 12.7 274 83.2 384.8 436.0 1,915.0

Source:CEPS, calculations based on questionnaires

In addition to EU averages data, a specific assessment has also been conducted for four
Member States Germany, Italy, Poland and Spdaimusing answers tmdustryquestionnaires
collected across all sectorEhis assessment builds oase studypased results that cannot be
extrapolated to the entire sectors in each of these Member &tal@e meant to give insight

about a sample of plants across the Bue to data limitations and the need to ensure the
anorymity of plants, the countrgpecific analysis could be conducted only with regard to
electricity prices and price components.

First, data shows a high variation of electrigitices paid by certain operators in the four
Member States. It shows a gendralrease in prices ithe 28 plants surveyed iftaly and
Spain, a stable price level in Poland and a decrease in Germany.

Amongst the four selected countries and the 28 facilities in the industrial branches sampled,
the 5 producers located in Italy faitee highest price. Despite the fact that the selected plants

in ltaly have an average consumption similar to that of plants in Spain (23 vs. 14 GWh/year)

Il talian producers stild/l paid about 20 0/ MWh
this differerce is due to higher impact of the energy component in Italy.

In contrast to the other countries analysed, the 10 Spanish electricity consutherpresent
sampledo not directly pay the costs for RES support through [&Vies

RES leviesappearto have animpact also inthe plants surveyed iRoland, where they
represent ahd 10% of the final price paid the sampled plants. However, compared to the 15
plants in Italy and Spain, the@ants in Poland face lower or considerably lower grid fees.
The latterare even lowelin Germany, where they account for only about 6% of final
electricityprice in 2012 for the 8 installations sampled. Among possible explanations of lower
grid fees in both Poland and Germany, there is also the possibility that some ahptedsa
plants are connected to the higbitage grid.

For the 8 German plants surveyed, the average price decreased from 2011 to 2012. This was
associatedvith the decrease of three out of the four components assessed, namely grid fees,
RES levies and eneygcomponentHowever, it is worth noting that a certain share of grid
fees is charged in the country in relation to the connection power of the consumer (i.e. euro
per watt peak) and is not related to annual consumption. Therefore, increasing the annual
consumption would decrease the grid fees when expressedRIMWHh, as reported in the

graph below. Admittedly, it is still probable that one or more plants in Gerrhaug
benefited from lower grid fees starting in 2012. Atypical and energy intensivei@tgctr
consumers were exempt from grid fees in the order of 340 million°Eubecreasing RES

levies are associated to new exemptions granted in that year, reversingvtbaspincreasing

trend.

*1The Spanish governmentsetsacsa | | ed access fee (fipeaje de accesod) to cover all
and commercialisation. Codtsr RES support are therefore suppdgédcluded in the other components but may also partly be covered by

the public budget.

52See Federal Ministry of Economics and Technology (BMWi), Federal Ministry for the Environment, Nature Conservation amd Nuclea

Safety (BMU: First monitoring report "Energy of the future”, Berlin 2012.

48



At the same time, the reasons behind the slight decreabe ienergy componemhay be
related to thdalling wholesale market prices in Germany driven significantly by the strong
growth in wind and solaglectricity production.

Figure 29 Structure of electricity costs in Italy, Spain, Gemany and Poland in absolute
terms (28 plants)( U / MWh )
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T (5 plants) ES (10 plants) DE (8 plants) PL (5 plants)
= RES levy 39 |61 |90 | 00|00 |00 26/|33|18|67)|67| 74
M Other (excl. VAT)| 26 | 25 | 22 | 39 | 44 | 45 | 05 | 05 | 08 | 49 | 47 | 47
B Grid fees 208 | 289 | 270|286 | 259 | 306 | 65 | 52 | 31 |144 | 134 | 138
W Energy comp. 75,5 | 74,5 | 77,5 | 490 | 60,9 | 60,3 | 47,1 | 52,8 | 48,1 | 47,7 | 49,3 | 483

mEnergycomp. mGrid fees mOther (excl. VAT) = RES levy

Source: CEPS, calculations based on questionnaires.

Figure 30 Structure of electricity costs in Italy, Spain, Germany and Poland in relative
terms (28 plants) (%)
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2010 | 2011 | 2012 | 2010 | 2011 | 2012 | 2010 | 2011 | 2012 | 2010 | 2011 | 2012
IT (5 plants) ES (10 plants) DE (8 plants) PL (5 plants)

M RES levy 4% 5% 8% 0% 0% 0% 5% 5% 3% 9% 9% | 10%
W Other (excl. VAT)| 3% 2% 2% 5% 5% 5% 1% 1% 1% 7% 6% 6%
M Grid fees 20% | 26% | 23% | 35% | 2B% | 32% | 11% | 8% 6% 20% | 18% | 19%
M Energy comp T3% | 6B7% | 6B7% | B0% | 67% | B3% | B3% | B5% | 90% | 65% | 67% | 65%

mEnergycomp. mGridfees mOther (excl. VAT) = RES levy

Source: CEPS, calculations based on questionnaires.
As indicated above in the methodological sec{i@nnex 2) all prices presented are net of

possible exemptions from taxes, levies or transmission cost@blie 5, the full size of the
RES levies are compared Withe average values paid by the sampled plants. The figures
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show that the sampled German plants received averagd a 93% reduction in the year
2012.

Table 51 RES levies in Germanyi regular vs. average values paid by sampledlants
(ua/ MWh)

2010 2011 2012
RES levy (regular, full size) 20.47 35.30 35.92
RES levy (average sample 26 33 18
plants) ' ' '

Source: CEPS, calculations based on questionnaires
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1.1.2.1Bricks and roof tiles

The results of the case study for bricks and rdest tpresented below are based on the
answers provided by a sample of 13 plants to a questionnaire and to each sections of it, as
reported in the table below. The share of the sampled plants in EU production is unknown.
Production volumes are reported ugtifferent units due to homogeneity of products.

Table 61 Number of questionnaires used in the case study

Selected | Energy : .
Received in the prices Energy bill .Energ_y Internatlpnal
components| intensity | comparison
sample trends
23 13 13 13 8 6

Average electricity prices for the sample of bricks and roof tiles producers have increased by
about 13% between 2010 a2d0 1 2 , from 90. 4Thetspread BeRvees thel / MWh
lowest and the highest price in the sample has also increas@dd)\gding from 91.4 to 128

a/ MWh , indicating an increased variability
has been widening because of the sustained increase of the maximum price recorded (+30%).
Very different price dynamics can be observemss regions.

Table 7 Descriptive statistics for electricity prices paid by the 13 sampled brick and roof

tile producers in the EU (0/ MWh)
El ectricity % change

dc/ K Wh 2010 | 2011 | 2012 2010

2012

EU average 90,4 93,4 102,4 13,3
EU minimum 52,7 54,1 58,7 11,4
EU maximum 144,1 | 146,1 | 186,7 29,6
Northern Europe (average) | 89,9 91,3 95,0 5,7
Central Europe (average) 95,4 99,3 103,4 8,4
Southern Europe (average)| 87,1 89,2 105,0 20,6

Northern Europe includes 5 plants: 1B, BE, LU, NL, DK, SE, NO, LT, LV, FI, EE

Central Europe includes 3 plants: DE, PL, CZ, SK, AT, HU

Southern Europe includes 5 plants: FR, PT, ES, IT, SI, HR, BG, RO, EL, MT, CY

Note that sampled plants do not come from all the Member States in one f@ggmpecific countries cannot be
indicated due to confidentiality reasons.

Source: CEPS, calculations based on questionnaires

In 2010 based on the sample of plants surv&@athern Europe represented the region with

lowest average pric&etween 2010rad 2012 the 5 plants in Southern Europe asustained

increasen electricity pricesof more than 20%As a result of thisin 2012 Southern Europe

was the region with the highest average electricity pricé (1@ / MWh compared t o
95 0/ MWh for Central and Northern Europe, re

In terms of electricity price components, energy still represents the most significant one in the
13 sampled plants. However, despiteslaght increase between 2010 ara12 - from
58.30/ MWho 5 9. 9i itsgharie\di the total price has decreased from 65% to 58%.
This development is related to the stronger increase in other components.
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This is due to the significant increase in all other components, with grid feesugoby 21%
in the plants surveye@ f r om 17. 6 t o 2 1-reBoveralbleMayes)and leviésh e r

increasing by 28.4% (from 8.1 to 10.4 4/ MWh

0/ MWBétween 20120 and 2012, the share of components otheerbegyin the total
average electricity price went up from 35% to 42%.

Figure 31 Components of the electricity bills paid by the 13 sampled bricks and roof tiles
producers in Europe (0/ MWh)
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Source: CEPS, calculations based onstjoanaires.

Looking at the trend ithe plants surveyed idifferent regions, RES levies registered a much
higher increasén the plants surveyeboth in Southern anoh Northern Europe compared to
Central Europe (127%, 114% and 41% respectively). Destiie different dynamics,
however, the impact of RES levies on final price remained greater in the Central Europe
where they represented 17% of the total.

The nonrecoverable tax component increased consideraltlyeirplants surveyed iGentral
Europe (+3%) while only slightly increasing (+13%) or remaining stableghe plants in
Southern and Northern Europe, respectively.

Finally, grid feeswent upby 54% inthe plants surveyed iSouthern Europe compared to
slight decrease or increase elsewhere, thezepushing up the EU average.
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Figure 32 Components of the electricity bills paid by thel3 sampled bricks and roof tiles
producers in Europ (a/ MWh)
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Source: CEPS, calculations based on questionnaires.
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1.1.2.2Wall and floor tiles

The results of the case study for wall and floor tiles presented below are based on the answers
provided by a sample df2 plants to a questionnaire and to each sections of it, as reported in
the table below. The share of the sampled plants in EU production could not be calculated.
Production volumes are reported using different units due to homogeneity of products.

Table 81 Number of questionnaires used in the wall and floor tiles case study

Selected | Energy . : Production
. : . Energy bill | Energy | International
Received | inthe prices : 4 ) costs and
components| intensity | comparison :
sample trends margins
24 12 12 12 6 6 9

The average electricity price paid by the sample of 12 wall and floor tiles producers has
increased by more than 20% between 2010 and
between the lowest and the highest price has also increased by &l#ogfdYg from 63.5 to

86.8 U/ MWh, indicating an increased variabil

Table 9 Descriptive statistics for electricity prices paid by the 12 sampled EU wall and

fl oor tile producers (U4/ MWh)
. . % change
El ectricity pr{ 2010 | 2011 | 2012 20102012
EU average 80,8 88,8 97,6 20,8
EU minimum 64,1 | 71,4 | 76,9 20,0
EU maximum 127,6 | 130,3 | 163,7 28,3
Central and Northern Eurof 744 | 863 | 92,0 23.7
(average)
SouthWestern Europe (average) 85,3 | 89,5 | 929 8,9
SouthEasten Europe (average) 99,5 | 103,6 | 120,1 20,7

Central and Northern Europe includes 3 plants: IE, UK, BE, LU, NL, DK, DE, PL CZ, LV, LT, EE, SE, FI
SouthWestern Europe includes 5 plants: ES, PT, FR

SouthEastern Europe includes 4 plants: IT, SI, AT, HU, SR, BU, RO, EL, MT, CY

Note that sampled plants do not come from all the MS in one region. The specific countries cannot be indicated
due to confidentiality reasons.

Source: CEPS, calculations based on questionnaires

With regard to the regions assessed,dtiongest increase electricity pricewas registered in

the 3 plants based @entral and Northern Europe (23.7%), which led to an average price in

2012 in line with the price paidy 5 plantsn SouthWestern Europe. However, in each of the

years obseved, the highest price of electricity is paid by operators in SBagitern Europe,
which paid 120 4/MWh in 2012 (up by 21% comp

With regard to the electricity price components in thH shmpled plants, energy still
represents the most sifioant one although, despite an increase in absolute terms of about

9%, its relative weight for the whole sample decreased from 70% in 2010 to 63% two years
later. The result is mainly the consequence of the strong increase of the RES levy component,
whichh more than doubled over the period, goi ng
2012 (+119%). The other components, namely grid fees and otheecoverable taxes also
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increased but at Bbwer pace (about 20%), resulting in a rather stable sharetlogdntal

price.

Figure 33 Components of the electricity bills paid by the 2 sampled wall and floor tiles

producers in Europe (0/ MWh)
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Source: CEPS, calculations based on questionnaires.

Looking at the trend in different regignRES levies registered a very high increaséhn

plants surveyed imoth Central and Northern Europe andtlese based isouthEastern
Europe (101% and 141%, respectively). The relative weight of the RES component in the two
regions therefore went up about 20%.

However, inthe sample of plants located $outhEastern Europe a 34% decrease in other
nonr ecoverable taxes is observed (from 4. 4
these increase in Central and Northern Europe and remained fairly stable in\Sxsiiénn
Europe. The size of RES contributions in SeMthst Europe could not be estabked based

on the invoices provided by respondent plants.

Grid fees increased in all three regions, with the highest increase registered Hit&Sstetin
Europe (about 16%).
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Figure 34 Components of the electricity bills paid bythe 12 sampled wall and floor tiles
producers in Europe (0/ MWh)
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1.1.2.3Float glass

The results of the case study for float glass presented below are based on the answers
provided by a sample of plants to a quastiaire and to each sections of it, as reported in the
table below. The 10 plants in the sample represent about 19% of European production.

Table 10. Number of questionnaires used in the float glass case study

Selected | Energy : .
Received in the prices Energy bil .Energ_y Production Margins
components| intensity costs
sample trends
10 10 10 7 10 7 4

Average electricity prices in the sampled plants were on the rise in the perio@@.0

These increased by about 10% between 201@abd 2, from 76. 7 to 84. 3
between the lowest and the highest price is considerably high and has further increased, going
from 60 to 82 0/ MWh (+37%).

Different price dynamics can be observed across regions. In particular the increase is
paricularly evident for the 2 sampled operators in Southern Europehwtready paid the
highest price in 2010 and in 2012 paid almost twasemuch as the 2 plants in Eastern
Europe

Table 11 Descriptive statistics for electricity prices paid bythe 10sampled EU float glass
producers (uU/ MWh)

%
Electricity price change
(ua/l MWh) 2010
2010 2011 2012 2012
EU average 76,7 79,3 84,3 9,9
EU minimum 50,6 50,5 55,1 8,9
EU maximum 110,0 113,9 136,6 24,2
Western Europe (averagg 78,3 80,4 83,9 7,2
Southern Europe (averag 93 96,7 110,3 18,6
Eastern Europe (average| 59,1 62,6 64,7 9,5

Western Europe includes 6 plants: IE, UK, FR, BE, LU, NL, DE, AT, DK, SE, FI

Eastern Europe includes 2 plants: BG, RO, CZ, HU, EE, LT, LV, SK, PL

Southern Europe includes 2 plants: IT, MT, CY, PT, ES,SI

Note that sampled plants do not come from all the MS in one region. The specific countries cannot be indicated
due to confidentiality reasons.

Source: CEPS, calculations based on questionnaires.

The energy componerit the largest component, wighshare odbout 71% of the totaBased

on the 10 sampled plants, between 2010 and 2012, the energy component has increased by
8%, from 520 / MWh tud MBWh..1 Over the same period diff
for the other price components. In pautar, in the plants surveyegrid fees increased overall

by 11% after a decline between 2010 and 2011. At the end of the period their share of total
price results only slightly higher compared to the previous year but still in the range of 15%.
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The averageof RES levies increased by 37% between 2010 and 2011 but decreased
afterwards and led to a slight reduction in the relative share of RES in the total price since
2010 (from 12% to 11%). In contrast, other wrenoverable taxes and levies decreased
betweer?2010 and 2011 and then decreasing the following year, registered an overall decrease
of about 3% at the end of the period.

Different trends can be observed across regions. In fact, while for the 6 plants in Western
Europe the average RES levy and other-rexoverable taxes decreased both in absolute and
relative terms, in the 2 plants in Eastern Europe the same components increased in absolute
terms by 51% and 64%, respectively, therefore resulting in a higher weight on total price.

In 2012, components le¢r than energy (production costs) in the 2 Eastern European plants
accounted on average for about 35% of the total electricity price, compared to 30% in 2010.

Figure 35 Components of the electricity bills paid by the sampled fldaglass producers
in Europe (0/ MWh)
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EU Western Europe Eastern Europe

B Other levies & taxes (excl. VAT)| 2,93 2,60 2,84 3,11 2,57 2,26 2,5 2,7 4,1
RES levy 10,07 | 13,80 | 9,94 | 12,00 K 16,37 | 10,98 | 5,04 5,49 7,61

B Grid fees 10,27 | 7,96 | 11,04 | 9,81 6,64 | 10,92 | 11,46 | 12,21 | 11,31

® Energy component 50,47 | 52,66 | 56,07 | 54,45 | 5587 | 62,45 | 40,09 | 42,26 | 41,65

Source: CEPS, calculations based on questionnaires.
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Figure 36 Components of the electricity bills paid by the sampled float glass producers
in Europe %)
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]
Levy for RESandothernon-| o o 1o |1 4 90001 11 91% | 1378% | 17,24% | 11,08% | 7,49% | 7,50% | 11,50%
recoverable taxes
B Network cost 14,15% | 11,36% | 13,96% | 12,18% | 8,89% | 12,61% |19,27% | 19,32% | 17,01%
m Energy component 70,15% | 70,70% | 71,07% | 70,44% | 71,12% | 73,74% | 69,42% | 69,34% | 65,04%

Source: CEPS, calculations basedjaestionnaires.
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1.1.2.4Ammonia

The results of the case study for ammonia producers are based on the answers provided by a
sample of plants to a questionnaire and to each section of it, as reported in the table below.

The 10 sampled plants represent in tatadut 26% of EU27 production. Considering that
about 80% of the global ammonia production is used for the production of fertilisers, the case
study focused on ammonia plants that in the vast majority of cases are integrated in large
installations that sulesjuently produce fertilisers. The sample includes 2 small, 4 medium and

4 largesized plants. The 10 plants are located in 10 different member states.

Table 12 Number of questionnaires used in the ammonia case study

Seleced Energy , ,
Received in the prices Energy bill ‘Energy Production
components| intensity costs
sample trends
10 10 10 10 10 7

Natural gas is the predominant fuel used by the sampled plants, accounting for a®é#i 90
of their total energy costs. Electricity accoufis about 48% of total energy costs of the
sampled plants.

Data collected show that the average price of electricity paid by the sampled producers of
ammonia has increased by 11% between 2010 ar
of prices paid byampled producers has also increased.

From the 10 sampled plants, similar price increases can be observed in all the geographical
regions defined, in line with the EU average. Neverthelesssuheyedplantsin Southern
Europe witnessed the highest pribeoughout the 3ear period assessed.

Table 13 Descriptive statistics for electricity prices paid by 10 sampled ammoni&U
producers (0/ MWh)
% change

Electricity 2010 2011 2012 20102012

EU (average) 63.9 72.5 71.1 11.3
WesteraNorthern Europg 54.0 62.4 61.0 13.0
(average)
Southern Europe (average) | 86.3 95.5 96.0 11.2

Eastern Europe (average) 64.3 73.6 70.7 10.0
WesteraNorthern Europe includes: IE, UK, FR, BE, LU, NL, DE, AT, DK, SE, FI
Eastern Europe includes: RO, CZ, HU, EE, LT, LV, SK, PL

Southern Europe includes: IT, MT, CY, PT, ES, EL, S|, BG

Note that sampled plants do not come from all the MS &region. The specific countries cannot be indicated

due to confidentiality reasons. The number of sampled plants per region cannot be disclosed due to
confidentiality.

Source: CEPS, calculations based on questionnaires.

With regardto the different pricecomponents, the energy part accodatamore thar60% of
the total price. Between 2010 and 2012, the energy component increased on average for the
whole sample by 12%, from 47.1 to 52.9 4/ MWh
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For the 10 sampled plants other recoverable taxes remainsthble both in absolute terms
(around 1.61 . 8
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Figure 37 Components of the electricity bills paid by the 10 sampled ammonia

produce

tot al
(+59 %)

| evi

rs

i n

es,

i n

bi

2012.
from 1.9
the bill increasing from 3.2% in 2010 to 11.8% in 2012.

Europe

n

The
U/ MWhheir contriBufioh @ t o

5

( G/ MWh )

absol
pl ants

£/MWh

120,00

100,00

20,00

60,00

40,00

20,00

2010 | 2011 | 2012

2010 | 2011 | 2012

2010 | 2011 | 2012

2010 | 2011 | 2012

EU Average Nortl‘l::.:rs:;::ape Eastern Europe Southern Europe
WOthernon-recoverable taves| 158 | 145 | 1,75 | 1,54 | 143 | 157 [ 1,75 | 1,28 | 2,30 | 1,37 | 1,92 | 164
WRES Lewvy 353 | 4,13 | 570 | 268 | 287 | 229|195 | 363 | 833 | 7,17 | 7,91 |11.37
WGridFees 1078|1084 |1105| 744 | 780 | 8,29 (14,51 11,32 | 1538|1183 1287|1582
MEnergy component 4710|5136 52,91 (42,37 |50,36 |45.86 (41,69 (4456 | 4473 | 6740 | 70,01 | 70,65

Source: CEPS, calculations based on questines.

ut e

n

61

ter

ric
fro

ms ,

East e

8 .



Figure 38 Components of the electricity bills paid by the 10 sampled ammonia
producers in Europe (%)
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Source: CEPS, calculations based on questionnaires.
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1.1.2.5Chlorine

The results of the case study for chlorine produpsesented below are based on the answers

provided by a sample of plants to a questionnaire and to each sections of it, as reported in the
table below. The 9 sampled plants represent about 12% of EU27 production. The membrane

manufacturing technology repesds 62% of thecapacity of the plants in theample, the

mercury technology 32% and others 6%. The diaphragm technology is not represented in the

sample.

Table 14 Number of questionnaires used in the chlorine case study

Selected | Energy , .
Received | in the prices Energy bill | Energy | Production
components| intensity costs
sample trends
11 9 9 9 9 5

Electricity is the predominant fuel of the 9 sampled plants and accounts for about 91% of total
energy cost and for 4345% of total produiion costs* of the sampled plants. All sampled

chlorine producers use electricity as a primary source of energy, while some use steam as a

secondary energy carriér

The average price of electricity paid by the sampled chlorine produwaeased Igyhtly

between 2010 and 2011, and then decreased in 2012.Overall, between 2010 and 2012 the
average electricity pcie f el | by 5 %, from 59.4 to 56.4

average and strongly influenced by the trend registered in the 6 plants in GClemthedrn

Europe, which contains a higher share of the total sampled production capacity. The average

price paid by the 6 operators in this region decreased by about 10% (from 60.3 to 54.1
a/ MWh) while the ©price obser ve-lVestern Eutopee 3
registered a very significant increase (40%) and in 2012 was 1.3 times higher than the avera
price in CentraNorthern Europe.

With regard to the different price components, the energy part slightly decreased in absolute
terms between 2010 and 2012, from 48.7 to
total electricity price increased &most 87%.

4

For the sampled plants grid fees and RES levy also decreased over the period assessed: grid

fees from69tod / MWHR 9 ), RES | evy f r-59), véhichbfor both 1
components is associated with a reduction in their relative sh#re total price (from 11.7%
in 2010 to 8.8% in 2012 for grid fees and from 4.2% in 2010 to 1.8% for RES).

53 Average for the nine sampled plants.

% Average for the five plants that provided data on production costs.

%5 The number of data points was too low to allow for an analysis afrstes a secondary energy carriéatural gas is used by only one
plant in the sample. For these reasons, the anddyifisited to electricity prices and costs (chapter 2).
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Table 15 Descriptive statistics for electricity prices paid bythe 9 sampled EU producers
of chlorine (0/ MWh)

Electricity pri ce ( G/ M\ 2010 2011 2012 ;/;’)‘1’338%‘;
EU average 59.4 59.8 56.4 5.1
SoutherAWestern Europe (average) 51.9 61.5 72.7 40,1
CentratNorthern Europe (average) 60.3 59.5 54.1 -10.3

CentratNorthern Europe includes 6 plants: IE, UK, BE, LU, NOE, PL, CZ, LV, LT, EE, DK, SE, FI
SoutherAWestern Europe includes 3 plants: ES, PT, FR

For remaining MS, no questionnaires were received and no averages could be calculated.

Note that sampled plants do not come from all the MS in one region. The spedifitries cannot be indicated
due to confidentiality reasons.

Source: CEPS, calculations based on questionnaires.

On the contrary, although still having a relatively small impact on total price (2.5% in 2012),
other norrecoverable taxes registeredagni f i cant i ncrease from 0.

Looking at regional averages, one can observe a 25 fold increase-mdcomerable taxes in

the 3 SouthetWe st ern Eur opean plants, from 0.44 to
As a consequence, their weight total electricity price paid by the sampled plants went up

from less than 1% to more than 14%. In the same region, the energy component increased

al so substantially i n absolute ter ms, fronm
components decreased bathabsolute terms and as a share of total price.

As observed before, in the 6 plants in Cerlttatthern Europe the overall average electricity

price decreased between 2010 and 2012. Looking at the different components, one can see
that all components de@sed except nerecoverable taxes, which remained stable and with

a very limited share of total price.
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Figure 39 Components of the electricity bill paid bythe 9 sampled chlorine producers in
Europe (04/ MWh)
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M Grid fees 697 | 663 | 498 | 669 | 645 | 458 | 8856 | 7,98 | 7.97
M Energy component 4976 | 4996 | 4894 | 50,66 | 50,22 | 48,14 | 42,49 | 47,22 | 54,20

Source: CEPS, calculations based on questionnaires.

Figure 40 Components of the electricity bill paid bythe 9 sampled chlorine producers in
Europe (%)
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Source: CEPS, calculationsdeal on questionnaires.
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1.1.2.6Steel

The results of the case study for steel producers are based on the answers provided by a
sample of 17 plants, out of more than 500 steel plants in theTE& sample installations
were selfselected by the industrial sector

Steel making plants can be broadly classified in two different groups, integrated plants and
mini-mills. The former use Basic Oxygen Furnaces (BOFs) to transform iron ore and coke
into steel. Minimills are plants comprising only steel furnaces andn@liand finishing
facilities. Mini-mills generally use Electric Arc Furnaces (EAFs) to produce steel and mainly
rely on scrap rather than raw iron, which is usually purchased as processed input. The results
of the case study for steel producers are base¢teoanswers provided by a sample of plants

to a questionnaire and to each sections of it, as reported in the table®bdtow each
technology, sampled plants had different capacity in order to reflect a distribution similar to
that of the steel making iwerse.

The 4 BOF plants included in the sample range from small to medium (up to 4.5 MMt), while
very large BOF plants are not covered. The 9 EAF plants included are very diversified in
terms of capacity, ranging from small (< 400 thousand tonnes) ¢e l&r 1.3MMt).
Consumption of electricity for steel making is very different between BOFs and EAFs.
Electricity intensity of the BOF process is about one third of EAF; furthermore, BOF
installations usually include a seajéneration facility, where eleatity is produced out of
recycled waste gases from the furnaces. This means that on average sampled BOF producers
procure electricity from external sources for about 60% of their total electricity consumption.
Once these factors are accounted for, the sampints to the fact that much smaller EAF
installation consumes as much electricity as larger BOF ones.

Consumption levels for the 9 EAF plants in the sample range between 150 and 600 GWh per
year; as for the 4 BOF plants, the range is between 350 an@dWbOper year. Given that the
production process is standardised, the biggest determinant of electricity consumption is plant
capacity, and the presence of hot or cold rolling facilities within the plant premises.

Table 16 Number of questionnaires used in the steel case study

Selected | Energy bill ional Production
Received | inthe prices Energy bi _Energy Internatlpna costs and
components| intensity | comparison :
sample trends Margins
15 (gas) 11 (gas)
17 17 17 1%1;%852 ) 14 3 *
(electr.) ' (electr.)

* Data available from the Cumulative cost Assessment Study (CEPS)

Compared to natural gas, both EU average and EU metBatricity prices paid by the 17
sampledsteel plants are more stable. EU sample price went up by 7% from 66.8 to 71.4
a/ MWh .

% In the sample, both technologies are represented, as 4 BOF and 9 EAFs aedipdlis two national representative facilities mostly
referring to EAF producers and two rolling mills. EAF plants, given their higher electricity intensity per tonne of steelfaotthat do not
own selfgeneration facilities running on waste gasee,mostly exposed to the costs of energy.
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Different geographical regions have all registered an increasing trend although of different
intensity, as it can be seen from the table below:

Table 17 Descriptive statistics for electricity prices paid by 17 sampled EU prtucers of
steel (u/ MWh)

% change
Electricity 2010 | 2011 | 2012 2010
2012
EU (average) 66,8 71,2 71,4 6,9
EU (minimum) 51,8 51,0 46,5 -10,2
EU (maximum) 89,6 93,5 104,4 16,5
Central and Eastern E 77.7 84.7 925 19.0
(average)
Southern EU gverage) 67,7 68,8 74,2 9,6
NorthrWestern EU (average 60,7 64,3 59,4 -2,1
BOF Average 67,5 73,9 73,9 9,5
EAF Average 65,2 67,0 67,0 2,8

North-Western Europe includes 9 plants: FR, BE, LU, NL, IE, UK, DE, AT, DK, FI, SE

Central and Eastern Europe imdés 3 plants: PL, SI, HU, RO, BG, CZ, SK, EE, LV, LT

Southern Europe includes 5 plants: IT, ES, PT, EL, MT, CY

Note that sampled plants do not come from all the MS in one region. The specific countries cannot be indicated
due to confidentiality reasons.

Source: CEPS, calculations based on questionnaires.

The energy component is the most significant component of the electricity price paid by the
sampled production facilities in Eurogne.2010, the energy component of the electricity price

paid by the 17a@mpled plants amounted to 589 MWh (81 % of price) and
a/ MWh i rD.19)0Hb\W&evef, its share over the total costs shrank from 81% to 74% due

to the increase of the other components, mo ¢
(+91%), and in 2012 they represetit12% of the final electricity bill. Network costs and

other taxes and levies increased by 24% and 10%, respectively. Note that the steel industry is
outside of the scope of the Energy Taxation Directive.
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Figure 41 Components @ the electricity bills paid by the 17 sampledsteel producers in
Europe (04/ MWh)
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Source: CEPS, calculations based on questionnaires.

Figure 42 Components of the electricity bills paid by thel7 sampledsteel producers in
Europe (%)
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1.1.2.7Primary aluminium

The evidence presented in the case study for aluminium is based on data collected via a
guestionnaire from a sample of 11 out of the 16 primary smelters in the EU, representing
more than 60% of EU primary aluminium prodoctiin 2012. The dathas beervalidated

using the CRU databa¥e

In contrast toother case studies in this report, no sampling by geographical region is
presented. The averages calculated for the whole sample are compared to averages obtained
for two subamples which are of great importance for understanding the issue of energy costs
impact on the sectoin particular, subsample 1 refers to 5 plants which procure electricity
through longterm contracts or setfeneratiorf while subsample 2 refers to 6 pta which

procure electricity in the wholesale market.

Interms of price per MWh, the* 2Awd@rangevar age
diversity is seen in the actual price paid by individual plants in the sample, which can be
explained by considering the two main forms of procuring electricity. The avergeacy

cost for subsample 1 is 24.3 0/ MWh while fo
times higher.

Smelters with low electricity pricesijbsample Jlare mainly those which are in a loteyrm
electricity contract or which have their own getiera (the minority in subsample 1). These
contracts are considered to be freplicable. As soon as these contracts come to arirers®
smelters are expected to move up @hectricity pricecurve and reach thelectricity price
level of the smeltersn subsample 2Smelters in subsamplelfiy electricity on the market
and are impacted by differences in terms of wholesale ooedifferent marketsational
policies, energy mix, grid costs, or other tariffs.

5”CRU Group in an independent, privately owned company providing business intelligence services on the global metals,dmining an
fertilizer industries.

8 The case of longerm contracts is the most frequent.

%9 Average weighted by 2012 production. EUR/USD exchange rate: 1.2848. 2012 annual value, source ECB.
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Figure 43 Prices d electricity for the 11 sampled aluminium smelters- 2012 ($/MWh,
delivered at plant)
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Source: CEPS, calculations based on questionnaires andNGR&J.plant 8 is now closed.

Plants in subsample 1 are shielded from transmission costs and othertiggesermpact of
RES levies is minimal, only slightly increasing from 0.7% to 1.5% of total price between
2010 and 2012.

For plants in the subsample 2, the sum of all components other than energy increased from
8.8% to 10.4% of the total price over theserved period. In particular, the increase is due to

the upward trend registered for RES levies, which increased by more than 370% between
2010 and 2012 (from O0.6U0/MWh to 2.904/ MWh) .
30%, as a consequence of a de@ems two smelters; for all remaining smelteifse
component remained stable. Other taxes remained stable both in absolute terms as well as
share of total price.
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Figure 44 Components of the electricity bills paid by thell sampled aluminium
producers in Europe (U0/ MWh)
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W RES Costs 04 15 2,2 02 02 04 0,6 2.7 29
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Note: A certain degree of estimation is included because of the different possibility of singling out all
components for all sampled plants.
Source: Calculations based on questionnaires

Figure 45 Components of the electricity bills paid by the1l sampled aluminium
producers in Europe (%)
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components for all sampled plants.
Source: Calculationsased on questionnaires
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Developments in the retail markets for natural gas

Retail natural gas prices expressed in Euros

From 2008 until 2012, natural gas prices for household consumers increased in every country
of the EU except for Germany and Romamiging on averageby more than 3% a year
between 2008 and 20f2 Bulgaria, Estonia and Spain registered annual price increases close
to 10% and growth rates in Lithuania and Croatia were even higher, reaching more than 12%
and 14% respectively.

Figure 46. Evolution of retail prices, natural gas, domestic and industrial consumers,
centsEuro / kWh

Retail prices for nat. gas, domestic consumers, consumer band D2, ( 20 GJ < Consumption <
200 GJ), prices in centsEuro f kWh, all taxes included

Source: Eurostal, Energy Statistics
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Retail prices for nat. gas, industrial consumers, consumer band 13, (10 000 GJ <
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recoverable taxes and levies Source: Eurostat, Energy Statistics

AT BE BG CZ DE DK EE ES EU® FI FR GR HR HU IE m LT W v NL PL PT RO SE 51 5K UK

W 200851 m 200852 m200951 m200852 m201051 m201052 m201151 ®201152 ®m201251 m 201252

During the observed period, industrial prices for natural gas (excluding VAT and other
recoverable taxes and levies) were mucharstable, with an average annual increase for the
EU of less than 1%. In most Member States a similar trend was observed: prices dearease
200871 2009 and then piddup. However growth rates varied wildly across Member States.

€ Median household consumer band D2 with annual consumption between 5.56 and 55.56 MWh per year. Prices measured in cents EUR /
kWh.
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Over the whole periodyatural gas prices (measured in Euro) fell for industrial consumers in
Belgium, the Czech republic, Germany, Italy, the Netherlands, Romania and Slovakia
whereas double digit annual growth rates were registered in Bulgaria and Croatia, even
though from aelatively low basis.

Retail natural gas prices expressed in purchasing power standards

When the monetary measure is switched to purchasing power standards (PPS), the ranking of
Member States changeith countries from the Eastern part of the contineavimg upin the

ranking of countries with the highest pric&sout of the 10 Member States with the highest
household prices arfom the Eastern part of Europeith the average consumer from
Bulgaria paying the highest price for natural gas.

Figure 47. Evolution of retail prices, natural gas, industrial consumers, cents PPS / kWh
Retail prices for nat. gas, domestic consumers, consumer band D2, ( 20 GJ < Consumption <
200 Gl), prices in centsPPS / kWh, all taxes included

Source: Eurostat, Energy Statistics
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The same observation applies for industrial consumers: the top 10 PPS rates are all paid by
countries from the East. In the second half of 20idustrial consumers from Hungary,
Lithuania, Croatia, Slovenia, Greece, Poland, Slovakia, Latvia and Romania were paying on
average higher gas prices than the countries from North West Europe; in Bulgaria industrial
consumers were actually paying threedsas much as in the UK.
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These developments have clear negative implications for the competitiveness of the
economies of the new Member States and point to the potential savings for final consumers if
grids are integrated and the competitive play of supplg demand is allosd to set the
prices.

Comparing natural gas price changes to inflation levels

As shown onMap 4, during the observed period the increase of median household consumer
prices for natural gas quaced the increase of the general price féyaks measured by the
harmonized index of consumer prices (HICP). Belgium, Germany, Rojmalmeeniaand
Slovenia were the exception to that rule.

The actual changes ohtural gasand general price levels @81 2012 were quite unique

for each Member State and the map colours illustrate only the relative position of those
changes. Natural gas prices, measurethtional currenciesall taxes included, increased by
more than 30% from 2008 to 2012 in Bulgaisstonia, Spain, Italy, Hungary and Portugal.

In Lithuania and Croatia gas prices rose by 60% and 70% respectively. For the same period,
inflation levels increased by more than 10% in Bulgaria, Estonia, Greece, Cyprus, Lithuania,
Luxembourg, Hungary, Mat Poland, Romania, Slovakia, Finland and the UK.

In the case of industrial consumeksap 5), the situation was quite different. For the majority

of Member States the price rise for gas was belownithestrial pice levels, as measured by

the producer price indexXhelevels of producer price indices (PRhd gas prices (excluding

VAT and other recoverable taxes and levies) were specific for each Member State. Gas price
changes varied in a broad range from ail@5 % decrease (Belgium, Czech republic,
Slovakia) to increases of up to 50% (Finland, Bulgaria) with an outlier of 100% (Croatia).

¢ Second round effects the interaction of retail electricity prices and inflation (the electricity price being a component of the HICP) are not
discussed in this report.
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Map 4 Household gas pricews. inflation (HICP)

COMPARING PRICE CHANGES: NATURAL GAS VS GENERAL PRICE LEVEL
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Map 5 Industrial gas pricesvs.inflation (PPI)

COMPARING PRICE CHANGES: NATURAL GAS VS PRODUCER PRICE LEVEL
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1.2.1.

Comparing natural gas price changes to exchange rate variations

The exchange rate variations played similar effects to the ones observed in retail prices for
electricity. From 2008 to 2012 the Romanian Lei depreciated by a fifits ehlue (21%)

with respect to the Euro and the natural gas price for households was kept stable in national
currency; as a result, it appeared that prices measured in Euro decreased by 18%.

Polish and Hungarian currencies depreciated by 19% and 1p¥ctesly in 2008 2012.
Natural gas price increases in natural currencies were then stronger than those observed in
Euro (12% and 36%).

Swedish natural gas prices increased by 25 % in 5 years when measured in Euro; their rise
was more gradual if measuread SwedishKroners The 9% appreciation of the national
currency made the price rise appear bigger in Euros, with negative implications for the energy
intersive export oriented companies.

Natural gas price developments by components

Components at the Elevel

The next chart illustrates the evolution of the average EU retail prices for natural gas for
industrial and household consumers weighted by the respective share of each Member State in
both consumption categories.

Figure 48 Evolution of EU retail price for natural gas (wtd avg) by components: levels,
selected household and industrial bands)

Industrial consumer band 13, ( 10 000 GJ < Consumption < 100 000 GJ)
Household consumer band D2, ( 20 GJ < Consumption < 200 GJ)

Source: EC, Metadatdo Member States
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The data collected from Member St&féndicates that, on EU levehe average gas bill for

the median industrial consumers remainedstable around 4.5 cents EUR / kWh during

the period covering 2008 2012. The energy component accounted for 3 cents EUR per
kWh in 2008 and in 2012 but its relative share registered a slight decrease (from 70% to 68%)
as the network and taxation elementseased marginally to 11% and 18% respectively.

Theaverage EU retail gas price for household consumers followed similar developments,
gaining half a cent EUR in 5 years and reaching close to 7 cents EUR per kWAl
components increased by a small margut the relative share of energy went from 59% to
56% as the network and taxation elements grew faster, levelling at 21% and 23% in 2012.

The next chart illustrates that these developments contrasted sharply with the ones observed
for the electricity bil. The component growth of the different elements of the gas bill was
much more homogenous and not a single element grew by more than 20%.

As shown inFigure 6, only the energy component of the electricity biljistered moderate
increases on a similar scale to the one observed for all elements of the natural gas bill.

Figure 49. EU28 weighted average retail pricegor natural gas, 20082012 percentage
change by component

EU wtd avg retail prices, natural gas 2008 - 2012 percentage change by
component

20 % Source: EC, Metadatda Member States
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Looking ino the evolution of the average EU gas bills through 20812, it appears that
household consumers witnessed bigger increases for all components. As a result, the total bill
increased by 9% for households as opposed to just 4 % for industrial constioethese

®2The data was gathered under a reporting exercise, in the spirit of recital (16) and Annex Il (n) ofelR@@8/92/EC. The data request
concerned the exact composition of the cost elements reported under energy and supply, network and taxation compaihenitseefokt
electricity and gas for industrial and household consumers (median bands) in 2008@@md. Data for other years, consumer baants
components was not requested or reported
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percentage points were due to the lower rise of the energy component industry and 1 was
linked to the stronger increase of taxes and network costs for domestic consumers.

Components at national level

Similar to the case of electricity, the bdoBU numbers conceal a wide range of variation for
the retail gas prices across Member Stafggure 50 and Figure 51 trace the level and the
relative share of the pricemponents for each Member State and fomtieelian household
consumersin 2008 and in 2012.

Figure 50. Natural gas prices by component, households, Eurocent/kWh (2012)

Prices by component, nat. gas, household consumers, Band D2 ( 20 GJ < Consumption < 200 GJ),

centEUR / kWh Source: EC, Metadatda Member States
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Note: No data was reported for: Austria (2008 and 20C2prus (2008 and 2012kinland (2008 and 2012),
Greece (2008 and 2012)uxembourg (2008rnd Malta (2008 and 2012). Ireland reported onlyredated
elements.
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Figure 51. Natural gas prices, households, relative share of components

Relative share of component, nat. gas, household consumers, Band D2 ( 20 G)
< Consumption < 200 GJ), cent EUR / kWh, 2008

Source: EC, Metadatda Member States
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Relative share of component, nat. gas, household consumers, Band D2 ( 20 G)
< Consumption < 200 GJ), cent EUR f kWh, 2012

Source: EC, Metodatdo Member States

m Energy and Supply mNetworks m Taxes

Note.No data was reported for: Austria (2008 and 2012), Cyprus (2008 and 2012), Finland (2008 and 2012),
Greece (2008 and 2012) and Malta (2008 and 2012). Ireland reported omblated elements, so relative
shares are not reported. * Luxembod#g is for 2009

In 2012 the energy element varied between 1.5 Eurocent/kWh (Romania) and 5
Eurocent/kWh (Luxembourg) and accounted for7306 of the consumer price (with Spain
and Denmark at the lower end and UK and Luxembourg at the higher end). Netwstsk
ranged between 0.Furocent/kWh (Estonia) and 4.9 Eurocents/kWh (Spain) and accounted
for 6%-54% of the total price paid in these two countries. Taxation ranged between 5% (UK)
and 52% (Denmark) and was at levels from 0.28 Eurocents/kWh (UK) t&Gré6ents/kwh
(Sweden).

At the European level, the energglated costs appreciated by 4.5% between 2008 and 2012
(Figure52). On the Member State level however, the same element fluctuated in broad bands
rangingfrom decreases by 2025% in Romania, Germany and Hund&ryto increases by

more than 50% in Bulgaria, Lithuania and Luxembourg and reaching almost 100% in Croatia.

% The outlier for Slovenia is due to the fact that back in 2008 network and energy were bundled together; when both caneptahents
together, the 2008 and 2Dprices appear stable.
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Figure 52 Natural gas prices, households, ZBT 2012 percentagechange by component

2008 - 2012 Percentage change by component, nat. gas, household consumers,
Band D2 ( 20 GJ < Consumption < 200 GJ), cent EUR / kWh

Source: EC, Metadatdao Member States
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Whereas the variation ranges observed for energy are comparable to the ones for networks,
the retail price elements related to taxation were again the ones to registegttast hi
movements.

With regards to the percentage change in the network component, the Member States were
spread in a range from a 5%0% decrease in the UK, Romania and Luxembourg to increases
above 50% in Estonia, Spain and the Netherlands.

With regards tahe percentage change in the taxation component, the majority of Member
States witnessed an increase of 2050%, the more notable exceptions being Germany and
Luxembourg, where a modest decrease was observed and Estonia, Spain, Croatia and
Lithuania whee the taxrelated costs for households rose by 5080%. Latvia and Portugal

were a special case where the taxation component grew by more than 300%, in both cases due
to a significant increase in the VAT rate (and a new excise duty for the case af4.atvi

Figure 53 and Figure 54 provide additional information on the evolution of retail prices for
residential consumers in the capitals of 15 Member States, based orudiehdid energy
price index (HEPI) from VaasaETT aned®ntrol, the Austrian regulatSr

The HEPI index breaks down the taxation component further into energy arshexgy
related and it provides tip dak retail price data on a monthly frequency sinasuhry 2009.

% The national tax rate applied by Latvia is EUR 0.43 /GJ which is close to the EU minimum of EUR 0.3 /GJ.
% http://www.energypriceindex.com/
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Annex 1 describes the main drivers by component and by Member State and provides a
description of the elements of the end consumer bill for electricity and natural gas and for
household and industriabnsumers.

Figure 53. EU15 natural gasprices, residential consumers, 20971 2012

Prices by component - Nat. Gas, Residential consumers Source: E-Control, Vaasa ETT
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Figure 54. 2009 i1 2012 differences and percentage changes by component,
Eurocent/kWh

2009-2012 price differences by component - Nat. Gas

Source: E-Conirol, Vaasa ETT
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Turning now taindustrial consumers it appears that retail gas prices appreciated on average

by 4%, from4.44 Eurocent/kWh in 2008 to 4.62 Eurocent/kWh in 2012. This is the smallest
increase across the energy products (gas and electricity) and consumer types (households and
industrid consumers) that are analysed in this report.

And yet this seemingly reassuring picture results from a variety of different combinations of
ups and downs in components that are specific for each Member State, as illustFatpady
55andFigure56.

In 2012 the energy element was spread in a range between 2 Eurocent/kWh and 5
Eurocent/kWh. As for household consumers, Romania and Luxembourg were again to be
found respectiely at the cheap and expensive ends. The energy accounted for 38% of the
consumer price in Sweden (lowest value) to more than 80% in Belgium, UK and Luxembourg
(highest value).

Network costs ranged between OB®ocent/kWh in the Netherlands and moranthl
Eurocent/kWh in Finland and Sweden. These costs accounted from 4% (Hungary) to 22% (
Spain) of the total price.

Figure 55 Natural gas prices by component, industrial consumers, Eurocent/kWh

Prices by component, nat. gas, industrial consumers, Band 13 ( 10 000 GJ < Consumption < 100

000 G”' cent EUR; kWh Source: EC, Metodatda Member States
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Note: No data was reported fakustria (2008), Cyprus (2008 and 2012), Greece (2008 and 2012), Italy (2008
and 2012), Luxembourg (2008), Malta (2008 and 2012) and UK (2008). Ireland reported ordjatac
elements.

As it was not possible to separate and take out the recoverableatakdsvies from the
taxation part,Figure 55 and Figure 56 report on # taxes and leviesand exclude possible
exemptions. As such theghould be seen as an upper liniithe taxrelated elements
accounted for less than 5% in the UK, Belgium and Luxembourg whereas in Austria, Finland
and Sweden they represented more than a third of the price. The combined level of elements
ranged from 0.06 Eurocents/kWh in Luxembourg to 3#Bocents/kWh in Sweden, the
majority of Member States being situated within a range of 0.5 EurocentsikWb
Eurocents/kWh.
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Figure 56 Natural gas prices, industrial consumers, relative share of components

Relative share of component, nat. gas, industrial consumers, Band 13 ( 10 000
GJ < Consumption < 100 000 GJ), cent EUR / kWh, 2008

Source: EC, Metadatdo Member States
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Relative share of component, nat. gas, industrial consumers, Band 13 ( 10 000
GJ < Consumption < 100 000 GJ), cent EUR / kWh, 2012
Source: EC, Metadatda Member States

m Energy and Supply  m Networks  m Taxes

Note: No data wareported for: Austria (2008), Cyprus (2008 and 2012), Greece (2008 and 2012), Italy (2008
and 2012), Malta (2008 and 2012) and UK (2008). Ireland reported onheltted elements. * Luxembourg
data is for 2009.

From 2008 to 2012 the industrial consusa Belgium, the Czech Republic, Hungary, and
Slovakia experienced a price decrease of more than 10% in the energy component of their gas
price. In France and Sweden the decline was higher than 25%. On the other extreme,
industrial consumers in countriéke Bulgaria and Luxembourg had to pay between 50%

75% more in 2012 than what they paid back in 2008. In Croatia this increase was almost
150%, mostly linked to the shipping rate of gas delivered at the border.

The costs related to network elementslimgary went down by 47% and Belgium, the Czech
Republic, Croatia, Luxembourg, Poland, Portugal and Romania also registering decreases. On
the other side, the French network tariffs increased 2.5 times as transmission and distribution
charges rose from (®O0Eurocent/kWh in 2008 to 0.27 Eurocent/kWh in 2012 and as the
storage component went from 0.04 Eurocent/kWh to 0.18 Eurocent/kWh during the same
period.
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Figure 57 Natural gas prices, industrial consumers, 208 7 2012 percentagechange by
component

2008 - 2012 Percentage change by component, nat. gas, industrial consumers, Band
13 ( 10 000 GJ < Consumption < 100 000 GJ), cent EUR / kWh

Source: EC, Metadatda Member States
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Finally, the taxation component decreased marginally in the Czech Republic, Germany and
the UK whereas notable increases above 100% were observed in Belgium (increase in public
levies and VAT and energy contribution), Finland (inceeiaisthe excise tak energy content

and CO2 ) and Croatia (increase in VAT rates). In Portugal the tax component increased by
almost 500 % (increase in VAT rate).

1.2.1.1Costs related to energy and supply

In the second half of 2012 the energy and supply coemtoof household natural gas prices
ranged from 1.®ents/kWh (RO) and 4&nts/kWh (LU). In the case of industrial users the
ranges were betweenc2ntgkWh (RO) and =ents/kWh (LU) As natural gas prices still
heavily depend on cihdexed long term @aimport contracts, and as indigenous gas
production is constantly decreasing in Europe, higher oil prices result in higher import gas
prices, especially in the Central and Eastern European countries whandegdtion is
dominant.

The 2012 annual survegn wholesale price mechanisms by the International Gas Union
shows that 44% of gas consumption in Europe was priced on@gms competition basis,

as opposed t61% of gas consumptiorwhich was still oil-indexed The share of gasn-gas

priced volumesas increased by a factor of 3 since 2005 and by more than 7% over the period
201062012. In contrast, cihdexed consumption has gone down from representing almost
80% of consumption in 2005 to 51% in 2012. Strong regional differences persist in price
formation mechanisms with about 70% of gas in Ndoktast Europe (defined in the survey as
UK, Ireland, France, Belgium, Netherlands, Germany, Denmark) priced orca-gas basis

in 2012, compared to less than 40% in Central Europe (Austria, Czech Repdbhgary,
Poland, Slovakia and Switzerland).
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Figure 58. Selected European benchmarks, wholesale natural gas
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Figure58 shows a selection of different wholesalecprcontracts for natural gas in the EU.

The benchmarks presented represent a pur@mggas competition benchmark set at EU's
largest and most liquid hub (National Balancing Point, NBP in the UK), a theoretical pure oil
indexed price for gas (Platts Gasrract Indicator, GCI) and the price of actual gas imports

at the German border, as published by the German customs agency. This selection of
benchmark is expected to capture the range of lowest wholesale price for gas in Europe
(typically the NBP) to hghest (the theoretical pure -@ildexed price). Estimates of the
Commission show that a number of Member States in Eastern Europe pay border prices that
are somewhere ihetween the German border price and the purmdéxed price for gas.

These wholeale gas market benchmarks show similar trends over time. The peak of 2008 was
followed by a collapse in 2009. Between 2010 and the first half of 2013 gas prices on NBP
and the German border price have recovered to 2008 peak levels, while the -mdexed

price has well exceeded 2008 levels. While the German border price has traditionally been
taken as an indicator showing the price oflioiked gas into Europe, in the past few years the
German border price has increasingly been dropping away fromlatts RWE GCI oit

indexed price indicator and converging towards the spot gas price, especially since the second
half of 2012.

Even within the EU, the gap between the lowest and the highest wholesale gas price remains
significant, as illustrated iMap 6. Member States with a diverse portfolio of gas suppliers
and supply routesnd with welldeveloped gas markets reap the benefit by paying less for
imports and generally having lower prices. In 2012 the differeeteden the highest and
lowest estimated wholesale prices in the EU stayed at around 18 Eur6iMWh

Based on the latest report froRrospex Resear@h the total traded volumes (including
exchange spot and forward and OTC cleared anecleamed) of the EU nmkets of natural
gas stood at 32 200 TWh in 2011, a fifth consecutive year of strong growth. This number

% Estimated border prices and estimat&iG prices based on data from Eurostat's database of international trade COME>dhe@gyhub
prices as reported by Platts.
“AEuropean Gas Tradi ngweabmdco.ukPr ospex Research,

86


http://www.prospex.co.uk/

compares to a gross inland consumption in the EU of 4 600 TWh. The gas traded volumes are
also approximately 4 times bigger than those recorded fatrielgy.

The UK market is by far the most liquid, recording trading volumes higher than 20 000 TWh.
Market operators on the Dutch and German markets exchanged respectively 6 500 TWh and 2
100 TWh. The highest churn factdfswere in the UK (23.6) and thedtherlands (16.3),
followed by Austria (4.4), Belgium (4.2) and Germany (2G).C accounts for more than

80% of the traded volumes. Similar &bectricity markets, the cleared OTC has a much
smaller share than the nateared OTC under which the gas voksnfrom the long term
contracts are recorded.

% The churn facto islefined as the ratio of traded volume to physical consumption. It informs about the liquidity of the market place and the
quality of the pricing signal that is discovered on that market.
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Map 6 Wholesale prices for gas in the EU

- Comparison of EU average wholesale gas prices
Price in €/MWh |- in the first four months of 2013
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Textbox 1 Competitive Pricing Brings Norwegian Gas Exports to the EU close to
Russian Exports

Against the backgrouhof weaker demand in the course of 2012 exports of natural gas from N
to the EU have risen to levels comparable with Russian natural gas exports.

Data on imports of natural gas from the Russian Federation and Norway is sometimes diff
reconci e . Eurostatdés database on internation
import volumes from the Russian Federation and Norway for some big EU importers, s

Germany and France.

IEA statistics show that in 2011 Norway exported &lt@f 99 bcm. The Norwegian Petroley
Directorate production figures show that in 2012 Norway produced 114.8 bcm oil equivalent
sale: a 15% increase in natural gas exports on an annual basis. Of that amount, 107.6

exported to the EU, acating to Gassco, the Norwegian TSO. Another source of information i
Gas Trade Flow platform of the IEA, according to which 105.8 bcm of Norwegian gas enter
Germany, France, the UK and Belgium between January and November 2012.

At the same timethe volumes of Russian gas entering the EU fell by approximately 8%. Accord
the 2011 annual report of Gazprom, in 2011 the company exported 150 bcm to European cu
out of which 26 bcm to Turkey. A breakdown of exports by country shows tha&0hl sales to th
EU amount to 122 bcmb; in addition, in 2011 Gazprom exported 5.25 bcm to the three Baltig
Gazprombébs CEO Al exey Meren Buropeam &as Marketstae shying the
2012 Gazpromds exporetware egual torild8tbent. a | gas to E

SUMMARY OF DATA ON EXPORTS TO THE EU

2011 2012 y-o-y change
Norway total exports (bem) ggtsl 107.6% +16%
Gazprom exports to the EU (bcm, excluding the 1221 112-113 (est) -8%

Baltic states)

Notes: (a) source of data: [EA. 2012. Key world energy statistics

(bJsource of data: Morwegian Petroleumn Directorate 2013, Gassco

(c) source of data: Gazprom website. Data excluding the Baltic states

(d) source of data: ICIS Heren 2013 based on the announcement of Alexei Miller on Gazprom's 2012 exports to foreign
countries. No data for the Baltic states

There are a number of likely explanations for this evolution.

Norwegian companies have been actively changing their pricing policy. Torgrim Reitan, CFO
Norwegian producer Statoil that controls 75% of Norwegian exports, was quoted bié@f in
October 2012 as saying that thergany has concluded the renegotiation of some half of its cont|
New Statoil contracts are also being negotiated purely on a spot indexation basis, sucl
November 2012 ten year deal with German firm Wintershtle natural gas unit of chemicdism
BASF 1 which is spoindexed mainly to the NCG and GASPOOL hubs. The contract is for a tg
45bcm, equal to more than 6% of Ger many?®o
pointing to a fundamental change in the way traditional nat@slexporters to Europe are prici
their product.

I n addi ti on, in January 2013 Nor wayos Mi n
reduce the tariffs for trapsrt and treatment of new gas volumes from the Norwegian shelf. Thi
reduce the cost of extraction companies in Norway, possibly facilitating more explor{
development of more discoveries and further measures on existing fields. Bloomberg have
that the cuts could be by as much as 90% on the original fees.
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In Russiachanges appear to have been less radical. In its 2011 annual report, Gazprom main{
the oil price link is indispensable for loitgrm business planning. At the same time, as reportg
Reuters, Gazprom has offered a number of discounts in igstéom prices in 2011 and 2012 to
number of companies. In its 2011 annual report Gazprom announced agreements to adjug

conditions with IlItalybds Edison and Sinerg
Wi ndagas, and S| dz adceeraedts on SehfPact pricen revidion were signed
Austri aods EconGas, Centrex and G WH Gash
Net herl andsd GasTerr a, and Pol andos PGNI G

formulas with oil hdexation were adjusted.

Furthermore, Gazpromds officials were quot
billion USD for 2012 refunds and eventually paid out 2.7 billion USD. Reuters further ¢
Gazprom officials as expecting tefund 4.7 billion USD in 2013.

The recent developments show that for the moment Norwegian producers are adapting fast
new gas market conditions than other exporters. By changing the price setting mechanisontd
gas they have been able téaia consumers and indeed increase their market share to the detrin
other exporters such as the Russian Federation and Algeria. At the same time, recent annoy
on refunds following agreements on contract price revision seem to suggest thainGezoffering
price discounts on its existing contracts without fundamentally changing the pricing mechanisn

Yet, with gas exports hitting record levels, Norway is approaching full utilisation of its pips
(transport capacity of the Norwegian @lime system is 120 billion Sm3 per year). Further ex
growth of Norway may thus depend on transport capacity, including LNG terminals, and
coming online.

90



According to some sources, recoverable shale gas in the EU could range between 2d3 tcm a
17 tenf®, these estimates should however be seen in the context of the total proved natural gas
reserves that for the EU were about 4 tcm in 2011

Textbox 2 Potentials and uncertainties for shale gas exploration in the EU arttie US™*

Information on EU shale gas reservoirs is limited and uncertain, due to early stages of explof
appears nonetheless that potential shale gas producers in the EU may not be able to achie
production volumes and costs as their USnterparts. The main reason would be that Europe's

gas reserves appear to be significantly smaller than the US ones. In addition, they would als
concentrated: between one third and half of the potential US reserves are located in oneilea
other US basins are also sizeable (Haynesville, 10% of total, around 2 tcm); on the other hang
potential reserves are dispersed across several countries, this may entail lower economies ¢
their exploitation, compared to the US.

Unproved technically recoverable shale gas resources

Unproved shale gas Technically
Recoverable Reserves®
Trillion cubic meters u France p— 2011 2013
W Germany
Of which
u Metherlands France 51 EX-]
UK Germany a2 a5
m3g |
Metherlands | 05 0,7
: gf ® Demmnark Morway 2,4 a
07 Swed UK 0,8 0,7
= gg e Denmark 0,7 0,3
3
u Poland Sweden 1,2 0,3
"z Poland 53 47z
* Romania Bulgaria ! 0,5
R A
0% Bulgaria Spain ! a,2
0.2 Romania ! 1,4
Of which
5 - BEEEY o stition. Marcellus 11,0 53

Source: EIA

% European Commission (2012), Unconventional gas: potential eneaggetrimpacts in the European Union, JRC Scientific and Policy
Reports, p 29

0 Further information on shale gas reserve estimates are available in the Forthcoming publication, Energy Economic Deielopment
Europe, DG ECFIN

" ECFIN, Energy economic dev@ments in Europe, forthcoming publication
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Linking wholesale and retail markets: natural gas

The supply and demand of natural gas possess distinctive features that set it apart from other
network industries such aectricity generation. Whereas the practise of administered, non
market prices sfilcomes out as a suboptimal policy choice, those features ensure that the
inefficiencies incurred are perhaps on a smaller scale than those for electricity.

Apart from chemical processing in the upstream, the characteristics of natural gas remain
virtually unchanged from the extraction well to the delivery point as an end product. This
contrasts strongly with the significant transformation of the input fuel that is turned into
electricity. The production process for natural gas is much more homogenous;aaton

and delivery systems appear quite similar when compared to the variety of electricity
generation technologies. As a result, the price of the end product is more closely linked to the
input commodity than for electricity.

On the demand side, it is general easier to find substitutes for the uses of natural gas than
for those of electricit{.

On the supply side, unlike electricity, only few Member States can rely on indigenous
production of natural gas. As the European conventional resourcesraahealty being
depleted, the relative share of natural gas delivered from external sources in gross inland
consumption is projected to grow.

Historically, most Member States signed long term contracts with suppliers outside of the EU
and those suppliersipped and delivered the commodity at the border via a pipeline or with a
fleet of LNG vessels. The contract price of gas was determined by its replacement value in the
enduse sectors. Gas prices were indexed to the prices of energies competing withingds i
energy consumptioh most often heating oil or diesel.

As a result from all of the above, the scope of price regulation seems to be more limited than
for electricity. For example, few Member States can set end consumer prices below
production costbecause very few can produce natural gas in the first place. Setting prices at
levels that would accumulate tariff deficits in the balance sheet of national companies does
not seem to be an appealing option either: it can affect the bargaining powessef th
companies when they negotiate new terms with external suppliers.

Thus, the shortcomings of price regulation of natgeslare more subtle. Yet, such practises
are slowing down the functioning of the internal energy market. Next to the clusterici®effe
which is similar to the one observed in electricity, fixing -€odsumer prices extends the
application of gas indexation.

The next chadillustrate that as the EU wholesale markets are maturing, more and more gas
is being delivered under gasrgaspricing mechanisms. Administered prices that reflect oil
indexation only would then delink the retail level from the true fundamentals of supply and
demand on the EU gas market, as defined by the market conditions on the hubs.

"2 Yet, the demand elasticity should not be overestimated: the switching of heating sources for example entails signifitacapiat
costs for end consumers.

3 The regulated price offer acts as an anchatisitourages practive consumer behaviour, it protects incumbents and sets implicit barriers
to entry.
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Figure 59 Wholesale gas price formation mechanisms in Europe
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Source: International Gas Union

The rise of traded volumes in the European hubs, as shakigure 59 andrigure60 is also

due to the fact that hub pes have been significantly lower than oil indexed prices
throughout 2008 2012. This point is further developed in Sectiof.1.1 It is interesting to
observe that the lack of wholesale and network integradt the EU level is proving to be
very costly for consumers situated in isolated areas with inexistent or very illiquid wholesale
marketsi which are the consumers that cannot benefit from cheaper sources of gas.

The latest market monitoring report froMCER-CEER’* estimates for example that
household consumers from Hungary, ltaly, Romania, Latvia, Estonia, Greece, Poland,
Finland, the Czech republic, Sweden, Slovenia and Lithuania could save between 100 and 200
Euros of their annual bill if the price f@as supplied at the border was comparable to the
prices on the liquid hubs in Western Eurpps shown irFigure61. In Bulgaria, one of the
poorest Member States, consumers could save up to 250 Euros per year.

" The report is available here:
http://www.acer.europa.eu/Official_documents/Acts_of the_ Agency/Publication/ACER%20Market%20Monitoring%20Report%202013.pdf
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Figure 60. Traded volumes on European gas hubs
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Barriers to the completion of the internal market are further analysed IAGER-CEER
report. I t ini2012, 4ec2amilliensEuropkeaam househiold customers (about 46% of
the total number of households with natural gas) were supplied under regulated prices (a
1.5% decrease compared with 204.1)
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Figure 61. Gross welfare loss per year, petypical household consumer, due to lack of
wholesale and nework integration in EU27 1 2012 (Eurol/year)
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Source: ACER analysis based on COMEXT (Eurostat) and Platts

95



Map 7 Method of price regulation (natural gas) and update frequency in months in
Europe - 2012

Regulated, Price cap
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Sources: CEER National Indicators database (2013) and ACER questionnaire on requlated prices (2013)

Map 7, again from the market monitoring repamf ACER and CEER, illustrates that 15
Member States cont i nue dtthe end of QLR Bugara, Gpeece,c e s
Hungary, Latvia, Lithuania, Poland, Portugal, Romania, and Slovakia, more than 90% of
households under regulated prices. lerinark, France, and Italy between 70% and 90% of
household consumers chose regulated prices. In Ireland, the number of households with
regulated prices dropped to a record low (66%) in 2012, down from 98% three years before.
In Spain and Belgium, fewer th&5% of household customers were still on regulated prices

in 20120

The Consumer Markets Scorebodrdsow that consumers rank the gas market among the
poorly functioning markets. In 2013, the market raPR¥ out of 31 services marketés is

the cae with electricity, the gas market has particularly poor scores on the choice of suppliers
available in the market (lowest out of all services markets) and comparability of offers (fifth
lowest). In addition, only 3% of consumers have switcheatlucts orservices with their
existing provider and 8% switched suppliring the past 12 months{3owest among the

14 'switching services' market3)

7S hitp://ec.europa.eu/consumers/consumesearch/cms_en.htm
5 Consumer Market Monitoring Survey 2013 commissioned by DG SANCO, to be used in the forthcoming 10th Consumer Markets
Scoreboard
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According to Commission services' empirical estimate on natural gas price Orivis
natural gas prices atargely driven by long term oil indexation contracts. Among other price
determinants that influence the formation of retail natural gas prices, import dependency and
diversification of imports are important factors. In parallel, market opening and digpihaa
option of having access to hubs have a downward impact on retail prices by stimulating the
diversification of gas supplies, enhancing market's liquidity and by promoting the most
efficient allocation of gas supplies. Especially, market openingiredtes the possibility of
having artificially low regulated prices and cremsbsidies between different consumer
groups by promoting the cost reflectiveness of tariffs which provide incentives to new
entrants to enter the supply market.

This is importantasin the natural gas market similarly tike case of electricity market the
distribution of costs through regulated prices might be driven by political preferences, in
favour of energy intensive industries. Finallypbundling of networks and the popida
density put downward pressure on prices. The first driver benefits the consumers by
contributing to lowering the infrastructure cost, especially under cases where a tight
supervision of investment plans is exerted by regulatory authorities and tdvefdator by
lowering the transmission and distribution unit cost of investments. However, the downward
effect of these factors is limited, as they affect a small part of the retail tariff.

1.2.1.2Costs related to networks

In the second half of 2012 the netwaromponent of household gas prices ranged between
4.9 cents/kWh $pain and 0.3Zents/kWh (Btonig. In the case of industrial gas prices the
network component ranged between 0.2 cents/k¥Wba Netherlandsand 1.14cents/kWh
(Sweden).

As with electrigty network costs, the proceeds collected from the network component of the
end consumer bill are intended to reflect pipeline costs related to operational expenditures,
depreciation and the cost of capital.

Pipeline operating costs vary mainly accordioghe number of compressor stations, which
require significant amounts of fuel, and local economic conditions. The expected load factor
determines the optimal mix of diameter and compression capacity. The pipeline diameter can
be linked to the pressurevid and to the type of transportation: transmission (mostly pipelines
with high and median diameter and high pressure levels) or distribution (mostly pipelines with
small diameters and low pressure levels).

As in the case of electricity network costs, direomparison 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, topological and environmental aspects of the
networks, e.g. consumptiodensity, generation location, that influence the level of such
charges.

Detailed and harmonized information on gas networks in the EU is in general scarce with no
scarce data on total length and age of operation by component. The Framework Guidelines on
rules regarding harmonised transmission tariff structures for gas apply to the transmission

" DG ECFIN. Energy Economic Development in Europe
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services offered at all entry and exit points of gas TSOs, irrespective of whether they are
physical or virtuaP,

Figure 62 Length and relative share of Member States gas grids by pipeline diameter

< 100 10240 > 240 Total

(km) (km) (km) (km)
AUSTRIA 4243 1398 1522 7163
BELGIUM 1912 479 1227 3618
BULGARIA 431 415 1758 2603
CROATIA 0 695 70 765
CZECH REPUBLIC 35 569 2753 3357
DENMARK 1078 324 1440 2841
ESTONIA 326 436 0 761
FINLAND 606 0 257 863
FRANCE 26799 476 6313 33588
GERMANY 34603 18187 14337 67127
GREECE 207 82 741 1029
HUNGARY 1021 2253 1925 5199
IRELAND 526 524 1057 2106
ITALY 10529 9039 9055 28623
LATVIA 403 184 520 1108
LITHUANIA 998 148 660 1806
LUXEMBOURG 41 239 0 280
NETHERLANDS 4063 1208 3144 8415
POLAND 5801 8668 1149 15618
PORTUGAL 168 225 738 1130
ROMANIA 1154 2405 1570 5129
SLOVAKIA 762 2888 1970 5621
SLOVENIA 752 6 0 758
SPAIN 908 4573 6627 12108
SWEDEN 965 0 20 985
UNITED KINGDOM 1637 3421 12771 17828

Breakdown of the gas transmission grid by pipeline diameter

Source: Platts Powervision
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Note. The pipeline diameter can be linked to the pressure level and to the type of transportation: transmission
(mostly pipelines with high and median diameter and high pressure levels) udiistr (mostly pipelines with
small diameters and low pressure levels)

® See Draft Framework Guidelines on rules regardingarmonised transmission tariff  structures for gas

http://www.acer.europa.eu/Gas/Frameworkgizidelines_and_network%20codes/Documents/outcome%200f%20E8R8201 FG
GasTariffs_for_publication_clean.pdf
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1.2.1.3Costs related to taxation
In 2012 median EU households paid between 0.28 Eurocent/kWh (UK) and
5.66Eurocent/kWh (SE) for the taxation component. In the case of industrial consumers,
taxation accounted for between OB@rocents/kWh (LU) and 3.83 Eurocent/kWh (SE). The
Energy Tax Directive sets minimum levels of excise dutynfmural gas used for heating at
00. 15 per gigajoule for busibusmessuseu s e and 00

Tax Rates- VAT and excise duties

As with electricity (see sectioh1.1.3, VAT rates on natal gas are broadly constant across
Member StatesLuxembourg andGreece charge reduced VAT matef 6% and 13%
respectivelyon natural gas consumption for heating (business andbusiness use), as well

as propellant uselreland charges a reduced VAfte of 13.5% onnatural gas for
industrial/commercial use, as well as heating use (business axulsioess use), while the

UK, Italy and the Netherlands charge reduced rates of 5%, 10% and 19%, respectively, on
natural gas for nebusiness heating us€AT rate on gas irfCroatia,Sweden and Denmark is

at 25% and in Hungary at 27%.

Figure 63. VAT rates on natural gas
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Note: *Reduced VAT rates, see détan text
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The Energ Tax Directivesetsminimum levels oexcise dutyfor natural gas used for heating
at 0.15Euro/GJ in the case obusiness use0.5 Euro/MWh)’® and at 0.3Euro/GJ
(1 Euro/MWh)for nonbusiness usand for industrial/commercial use

Table 18. Excise duties levied on natural gas, Euro/MWh2013

Belgium (2) 0,47 047 0,97
Bulgaria 1,55 0,18 0,18
Croatia 1,98 1,98 3,92
Czech Republic 1,22 1,22 1,22
Denmark 39,50 33,71 33,71
Germany 13,88 4,10 5,50
Estonia 0,00 2,52 2,52
Greece 5,40 5,40 5,40
Spain 4,14 0,00 0,00
France 1,19 1,19 0,00
Ireland 4,10 4,10 4,10
Italy 1,15 1,22 4,28
Cyprus 9,35 9,35 9,35
Latvia 1,65 1,65 1,65
Lit huania 0,00 0,00 0,00
Luxembourg 0,00 0,54 1,08
Hungary 1,12 1,12 1,12
Malta 9,35 3,02 3,02
Netherlands 19,03 19,03 19,03
Austria 5,97 5,97 5,97
Poland 0,00 0,00 0,00
Portugal 1,08 1,08 1,08
Romania 9,35 0,61 1,15
Slovenia 4,42 4,42 4.42
Slovakia 9,35 1,33 1,33
Finland 10,47 10,47 10,47
Sweden 10,25 10,25 34,17
UK 0,00 0,00 0,00

Source: European Commission Excise Duty Tafles

Notes: (1) Some Member States impose other charges and levies that form part of the price of natural gas paid by
the final consumer, including environmental taxes, natural gas taxes, concession fees, CO2 and energy taxes,
strategic stockpile fees, grid charges (in addition to transmission and distribution).; (2) In Belgium, a federal
contribution of EUR G168GJ is appkd;

The levels of excise duty which Member States charge in addition to the minimum rates set
by the Directive vary significantly by country and are frequently applied unevenly across
sectors. For example, in Bulgaria, Denmark, Germany, Malta, Romashi&@lavakia, natural

gas for industrial and commercial use is subject to higher excise duties than natural gas used
for heating.

“Business use is defined in Article 11 of the Directyplace,thas " use
suppy of goods and services, whatever the purpose or results of such economic activities".
80 See details on exemptions from excise duties at

http://ec.europa.eu/taxation_customs/resources/documents/taxation/excise_duties/energy products/rates/excise_duties
part_ii_energy products_en.pdf
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Tax exemptions

As indicated in the discussion on the role of taxation on electricity prices (s&ctidr, tax
exemptions may be available in some countries to specific sectors.

In elevenEU countries natural gas for heating use by businesses pagsro or lower
excise duty than heating use by nebusinesses. Seven EU countries lezgro excise duty
on gas used for industrial and commercial purposesout of these seven four levy zero
excise duty on gas used for heating by businesses

Most of the Member States applying a total tax exemption for natural gas used for heating
base it onArticle 15(1) (g) of the Energy Taxation Directiyewhich allowed this
exemption/reduction for the maximum period of 10 years; this possibility expired in the end
of 2013. Member States using this option need to comply with EU minimum as from 1
January 204. The other possibility for tax exemptions is for energy intensive business;
however every measure has to comply with the state aid rules.

In the United Kingdom, the Climate Change Levy is a tax imposed on consumption by
business and the public sectoredéctricity, natural gas and other fuel sourdast energy
intensive industries qualify for a reduction of 80% on this levy, on condition of meeting
certain energygaving targets set out in a Climate Change Agreelfsest details in section
1.1.1.3.

In Denmark, under the Green Tax Package scheme, Ells are completely exempt from energy
taxes, and almost completely exempt from carbon t¥x@socesses which participate in
Voluntary Agreements, committing themenergy efficiency improvements, are eligible for a
rebate of 100% on their energy tax and 97% on their carbon tax.

In the Netherlands, taxes on natural gas and electricity consumption are based on a bracket
system, which sets marginal rates based onatheunt of use. The rates decrease with
increased use, and different rate schedules apply for industrial, residential and agricultural
use.

In Belgium, Ells with an environmental agreement are entitled to a 100% exemption on the
excise tax on fuels they eisas well as on electricity consumptfén.

In Finland, a special rate of EUR 0.24MVh applies to consumevgith consumption greater
than 70,000 MWh per yean the steel industryout of the scope of the Energy Taxation
Directive).

8L|CF report, p142
82 OECD p67
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1.2.2. Natural gas price devéopments in selected industries

Based on the methodology describedAnnex 2, the results of several case studies for
selected energintensive industries are presented below with regard to natural gas prices. All
caveats on the interpretation of the results for electricity prices reported by the sampled plants
apply in the case of gas prices td&s in the case of electricity, this section starts with
presenting and comparing the variation of natural gas prieefdiaeach of the seven sectors
assessed.

In particular, for each sector and the related-i&tde sample (not split into regions) the
average natural gas prices paid by operators are presented together with standard deviation.
The consumption ranges are aalpresented using the median and box plots, the former
indicating the value which splits the sample in half; the latter indicating the range of values
between which 50% of the data sample lay.

Natural gas data is not available or used for all sectorooagxbmple, both chlorine and
aluminium producers mainly rely on electricity @, energy input. The number of
guestionnaires used for each sector is reported below.

Table 19 Number of questionnaires used in crossectoral analysis

(sub)sector m of questionnaires
atural gas

Bricks and roof tiles 16

Wall and floor tiles 20

Float glass 10

Ammonia 10

Chlorine -

Steel 13

Aluminium -

Total 69

As in the case of electricitylthough with lower observed gaps, larger consumaysigwer

prices. The difference in the price of natural gas paid by an average producer of bricks and an
average producer of ammonia is of 7.0 0/ MWL
discussed are mainly determined by the energy component and rédotheoffer less

flexibility than electricity contracts for possible discounts or exemptions.
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Figure 64 Natural gas consumption range and price variations grouped by sector (69
plants)
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Table 20 Average natural gas prices and median consumption in various sectors (69
plants)

Bricks | Tiles | Steel | Glass | Ammonia
Average pri gq34.0 320 |32.1 |27.0 26.5

Median consumptiof
(GWh) 44.3 1425 | 288 | 406.2 |4,446.3

Source: CEPS, calculations based on questionnaires
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1.2.2.1Bricks and roof tiles

The results of the case study for bricks and roof tiles presented belobased on the
answers provided by a sample of 13 plants. The share of the sampled plants in EU production
is unknown. Production volumes are reported using different units due to homogeneity of

products.
Table 21 Number of questionnares used in the brick and roof tiles case study
. Selected Energy Energy bill | Energy International
Received | in the | prices : " )
components| intensity | comparison
sample trends
23 13 13 13 8 6

Data collected show that the average price of natural gas paid bg sampled producers of
bricks and roof tiles has increased by 30% b
The spread between the lowest and the highest price has also increased, going from 29.4 to

3 8. 8 uDiffdhatt geographical regions havd aéen an increasing trend although of
different intensity, as can be seen from the table below.

Table 22 Descriptive statistics for natural gas prices paid by the 13 sampled EU

producers of bricks and roof tiles (04/ MWh)
% change

Natural Gaspr i ce (2010 |2011 |2012 |201C
2012

EU average 30,4 33,2 39,5 29,9

EU minimum 18,7 25,6 24,7 32,1

EU maximum 48,1 57,2 63,5 32,0

Northern Europe (average) | 28,9 32,7 39,7 37,4

Central Europe (average) | 30,0 29,7 31,9 6,3

Southern Europeagerage) | 31,2 36,2 43,2 38,5

Northern Europe includes 5 plants: IE, UK, BE, LU, NL, DK, SE, NO, LT, LV, FI, EE

Central Europe includes 3 plants: DE, PL, CZ, SK, AT, HU

Southern Europe includes 5 plants: FR, PT, ES, IT, SI, HR, BG, RO, EL, MT, CY

Note thatsampled plants do not come from all the MS in one region. The specific countries cannot be indicated
due to confidentiality reasons.

Source: CEPS, calculations based on questionnaires

On average, the 5 operators in Southern Europe pay the highestoprizaifral gas. They
already did in 2010, but also faced a considerable increase in the peric2@210+38.5%),
compared to the moderate one observed in the 3 plants in Central Europe (+6.3%)

In terms of components, the energy component is the mayar af natural gas prices in the

13 sampled plants. Over the period examined and for theewdidhe sample examined, it

has increased by 42%, from 26.4 to 37.5 0l
decreasing impact of the other components in absolute terms, has implied a significant
increase of the relative impact of the energy componertteo\erall price, which has gone

from 87% to 95%.
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Figure 65 Components of the natural gas bills paid by the 13 sampled bricks and roof
i n Europe
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While an increase in the energy component can be observed in all regions and in particular in
Northern and Southern Europe (5 plants in each of the two regions), Southern Europe was
characterized by an increase also in the other two components, that is grahdeeen

recoverable taxes, which went up by 22% and by a factor of 9.5%, respectively.

As a share of total price of natural gas, grid fees in 2012 have the largest share in the 3 plants
in Central Europe (10%) followed by the 5 plants in Southern ané fhlants in Northern
Europe (6% and 4%, respectively).
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Figure 66 Components of the natural gas bills paid by the 13 sampled bricks and roof
tiles producers in Europe (%)
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As indicated in the description of the methodoldégynex 2) case studies also looked at the
issue of gas and/or electricity intensity for the sampled plants. In particular, the most and the
least efficient plant of the samplén terms of one or the otherengy input- are compared in

terms of gas or electricity price.

In the case of bricks and roof tiles, the efficiency gap between the most and least efficient
plant (plant A and B, respectively) has been reducing between 2010 and 2012, while the
differentid in the gas price paid increased considerably. General conclusions cannot be drawn
but it seems clear that, under current conditions, potential efforts from plant B to further
reduce its gas intensity and get closer to best performers in the sector mabuddiow
addressing the clear competitive disadvantage represented by far higher gas prices.
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Figure 67 Natural gas intensity and natural gas prices of two plants (indexed values)
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1.2.2.2Wall and floor tiles

The results of the case study for wall and floor tiles presented below are based on the answers
provided by a sample of 12 plants to a questionnaire and to each sections of it, as reported in
the table below

It is not possible to establish the share of the sampled plants in EU production due to the
homogeneity of products, respondents repopestiuction volumes using different units or
did not disclose production volumes.

Table 23 Number of questionnaires used in the wall and floor tiles case study

Selected | Energy : : Production
. ) , Energy bill | Energy International
Received | in the | prices . : : costs and
components| intensity | comparison :
sample trends margins
24 12 12 12 6 6 9

Data collected fronthe 12 sampled plants shows that the average price of natural gas paid by
the sampled producers of wall and floor tiles has increased by 27% between 2010 and 2012,
from 25.0 to 31.7 4/ MWh.

The spread between the lowest and the highest price paid by tespbihdents in the sample

has di minished, going from 11.3 to 10.2 4/ M
sample faced moved upwards particular the lower prices paid by some operators increased
fasteri associated to an increasing gap atgs paid by different operators.

Different geographical regions have all registered an increasing trend although of different
intensity, as it can be seen from the table below:

Table 24 Descriptive statistics for natural gas price paid by 12 sampled EU producers
of wall and floor tiles( 4 / MWh )

Natural Gas pric2010 |2011 |2012 ;/Bfgggfg
EU average 250 26,2 |31,7 26,8

EU minimum 210 231 |276 |314

EU maximum 32,3 35,3 37,8 17,0
Central and Northern Eurof 257 238 28.7 117
(average)

SouthWestern Europe (average) | 25,6 29,7 | 34,7 35,5

SouthEastern Europe (average) 23,0 25,0 31,4 36,5
Central and Northern Europe includes 3 plants: IE, UK, BE, LU, NL, DK, DE, PL CZ, LV, LT, EE, SE, FI
SouthWestern Europe includes 5 plants: ES, PT, FR
SouthEastern Europe includespfants: IT, SI, AT, HU, SK, HR, BU, RO, EL, MT, CY
Note that sampled plants do not come from all the MS in one region. The specific countries cannot be indicated
due to confidentiality reasons.

Source: CEPS, calculations based on questionnaires

On averag, in 2012 the 5 operators in SoMrestern Europe paid the highest price for
natural gas, following an increase of more than 35% since 2010. An even higher increase was
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registered for the 4 operators in Sctdhstern Europe (36.5%) which however were payi
the lowest price in 2010.

The energy component is the major driver of the natural gas price, representing on average
about 90% of the total in 2012 (28. 4/ MWh compared to 22.1 0/ MWk
is observed also for the other two components whose cumulated weight on total price
remained nevertheless stable.

Figure 68 Components of the natural gas bills paid by the 12 sapled wall and floor tiles
producers in Europe (0/ MWh)
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Source: CEPS, calculations based on questionnaires.

An increase in the energy component can be observed in all regions assessed and in particular
in SouthWestern and SoutBastern Europe (39% and%, respectively as accounted for by

5 and 4 plants, respectively) which is clearly the main driver of the sustained increase in the
overall price for the two regions discussed above.

As indicated in the description of the methodology adopted, case sstld@® looked at the
issue of gas and/or electricity intensity for the sampled plants. In particular, the most and the
least efficient plant of the samplién terms of one or the other energy inpatre compared
together with the gas or electricity pridey pay.
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Figure 69 Components of the natural gas bills paid by the 12 sampled wall and floor tiles
producers in Europe (%)
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Source: CEPS, calculations based on questionnaires.

In the case of wall and floor tiles, the efficigngap between the most and least efficient plant

in the sample of 12 plants (plant A and B, respectively) has slightly increased between 2010
and 2012, while the differential in the gas price paid decreased. As for the other case studies,
general conclusns cannot be drawn but the data suggests that, under current conditions,
increasing gas prices equally affect best and lest performers in the sector and reduce the

advantages associated to increased energy efficiency.

Figure 70 Natural gas intensity and natural gas prices of two plants producing wall and
floor tiles (indexed values)
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1.2.2.3Float glass
The results of the case study for float glass presented balewbased on the answers

provided by a sample of plants to a questionnaire and to each sections of it, as reported in the
table below. The 10 plants represent about 19% of European production.

Table 25 Number of questionnaires sed in the float glass case study

Selected | Energy . .
Received | in the | prices Energy bill Energ_y Production Margins
components| intensity | costs
sample trends
10 10 10 7 10 7 4

Data collected shows that the average price of natural gas paid by the 10 saogiledrs

of float glass has increased by 28% between
spread between the lowest and the highest price has also increased, going from 9 to 12
/ MWh, reflecting increasing disparities bet

Starting from very close levels in 2010, different geographical regions have all registered an
increasing trend, which determined new relative positions in 2012. In particular, the increase
was particularly sustained in the 4 plants in Southern aneBaBurope (40% and 37.4%,
respectively).

Table 26 Descriptive statistics for natural gas prices paid by the 10 sampled EU
producers of float glas§ 4 / MWh )

Natural gas price

( 4/ Mwh) 2010 2011 2012 % change 20162012
EU average 23.7 27.3 30.3 27.8

EU minimum 19.0 23.8 24.4 28.4

EU maximum 27.6 31.6 36.5 32.2
Western Europe (averagg 23.6 27.3 28.7 21.6
Southern Europe (averag 23.7 27.7 33.2 40.1
Eastern Europe (average| 23.8 27.2 32.7 37.4

Western Europe includes 6 plants: IE, UK, FR, BE, LU, NL, DE, AT, DK, SE, FI

Eastern Europe includes 2 plants: BG, RO, CZ, HU, EE, LT, LV, SK, PL

Southern Europe includes 2 plants: IT, MT, CY, PT, ES, EL, SI

Note that sampled plants do not come from all the MS in one region. The specific countries cannot be indicated
due to confidentiality reasons.

Source: CEPS, calculations based on questionnaires

As with other suksectors assessed, the energy componenégepts the major driver of

natural gas prices of the 10 float glass producers, accounting for about 95%. Between 2010
and 2012 this component has i ncSeeesabpisiroy 2 47¢
the sample declared that the major price drimgheir gas contract was the rise in oil price as

their natural gas prices are linked to the price of Bile major increase of the energy
component is observed for the 2 plants in Eastern Europe (38%). The impact of other
components, although still mangil in absolute terms, has also increased. In particular grid

111



fees have increased from 0.80 to 1009 MWh , wh i lrecoverablb exes amdlevies
have increased from 0.11 to 0.28 MWh .

Figure 71 Components of the natural gas bills paid by thel0 sampled float glass
producers in Europe (04/ MWh)

35
30
g
= 25
=z
-
§
" 20
B
E
=
5 15
10
5
0]
EU Western Europe Eastern Europe
m Other (excl. VAT) 0,1 0,2 03 0,2 03 0,4 0,0 0,0 0,0
M Grid fees 0,8 0,8 1,1 0.6 0,5 0.8 1,4 1,6 1.7
M Energy component| 23,2 26,7 289 23,6 27,0 280 22,4 25,6 31,0
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Figure 72 Components of the natural gas bills paid by the 10 sampled float glass
producers in the EU (%)
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Case studies also looked at the issue of gas and/or electricity intensity for the sampded plant
In particular, the most and the least efficient plant of the sampl&erms of either electricity
or gas- are compared in terms of the gas or electricity price they pay.

In the case of float glass, the efficiency gap between the most and leashefflant in the

sample of 10 plants (plant A and B, respectively) decreased between 2010 and 2012 and the
same level of efficiency could be observed at the end of the period. As for the other case
studies, general conclusions cannot be drawn but datestisghat, under current conditions,
increasing gas prices equally affect best and worst performers in the sector and reduce the
monetary advantages associated to increased energy efficiency.

Figure 73 Natural gas intensity and ratural gas prices of two plants (indexed values)
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1.2.2.4Ammonia

The results of the case study for ammonia producers are based on the answers provided by a
sample of plants to a questimaire and to each section of it, as reported in the table below.
The 10 sampled plants represent in total about 26% of EU27 production. Considering that
about 80% of the global ammonia production is used for the production of fertilisers, the case
study bcused on ammonia plants that in the vast majority of cases are integrated in large
installations that subsequently produce fertilisers. The sample includes 2 small, 4 medium and
4 largesized plantswhich represent a total of about 27% of EU producteypacity The 10

plants are located in 10 different member states.

Table 27 Number of questionnaires used in the case study

Selected | Energy , .
Received | in the | prices Energy bill Energy Production
components| intensity | coss
sample trends
10 10 10 10 10 7

Natural gas is the predominant fuel used by the 10 sampled plants, for which it accounts for
about 9694% of total energy costs. Data collected show that the average price of natural gas
paid by the sampled producers of ammonia haseased by 41% between 2010 and 2012,
from 22.2 to 31.2 4/ MWh.

The gap of prices paid by sampled producers has also increased. Sustained price increase can
be observed in all the geographical regions defined, in particular in Eastern and Southern
Europe (9% and 48%, respectively), with the latter one resulting to be the region with the
highest price in all three years assessed.

As regard the different price components, the energy part constitutes the major part of the
price, accounting for more than 95%tbé total price of the 10 sampled plants. Between 2010

and 2012, the energy component increased on average for the whole sample by 42%, from
212t o 30.1 4/ MWh, and even more for the opera
other components in the total price for the 10 sampled plants is relatively limited and as in the
case of grid fees even decreasing (from 4% to 2.4%)).
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Table 28 Descriptive statistics for natural gas prices paid bythe
producers of ammonia( 4 / MWh )

10 sampled EU

%
, change

Natural gas pri 20109

2010 |2011 |2012 |[2012
EU average 22.2 28.5 31.2 40.5
WesteraNorthern Europg
(average) 22.4 28.4 29.8 33.0
Southern Europe (average) 23.6 30.7 34.8 47.5
Eastern Europe (average) 21.0 27.6 31.2 48.6

WesteraNorthern Europe includes: IE, UK, FR, BE, LU, NL, DE, AT, DK, SE, FI
Eastern Europe includes: RO, CZ, HU, EE, LT, LV, SK, PL
Southern Europe inctles: IT, MT, CY, PT, ES, EL, SI, BG

Note that sampled plants do not come from all the MS in one region. The specific countries cannot be indicated
due to confidentiality reasons. The number of sampled plants per region cannot be disclosed due to

confidentality.

Source: CEPS, calculations based on questionnaires.

The comparison between regions does not reveal particular differences but for the fact that, as
from 2011, the plants in Southern Europe are the only ones that pay a RES levy, although this
still represents a very limited share of total price (around 1%).

Figure 74 Components of the natural gas bills paid by the 10 sampled ammonia
roducers inthe EU( 04 / MWh )
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Figure 75 Components of the natural gas bills paid by the 10 sampled ammonia
roducers in the EU (%)
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Case stuis also looked at the issue of gas and/or electricity intensity for the sampled plants.
In particular, the most and the least efficient plant of the sample of 10 piartteyms of one

or the other energy inputare compared together with the gas ec#ilcity price they pay. In

the case of ammonia, the comparison suggests no relation between efficiency gains and price
levels.

Figure 76 Natural gas intensity and natural gas prices of two plants (indexed values)
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1.2.2.5Steel
The results of the case study for steel producers are based on the answers provided by a

sample of 17 plants, out of more than 500 steel plants in theTk& sample installations
were sdl-selected by the industrial sector.

Table 29 Number of questionnaires used in the case study

Selected | Energy Ener bill | Ener International Produgtion
Received | in the | prices gy : gy : costs aml
components| intensity | comparison )
sample trends Margins
15 (gas) 11 (gas)
17 17 17 i;‘ Egla;)tr ) 14 3 *
(electr.) ' (electr.)

* Data available from the steel cumulative cost assessment'study

For each technolod$, sampled plants had different capacity in order to reflect a distribution
similar to that of the steel making universe.

Most steel makers are large gas consumers. Large BOF integrated plants producing flat
products included in the sample, i.e. the vast majority of European BOF plants, consume
between 1 and 1.5 min MWh of natural gee year, most of it in the rolling facilities. EAF

and rolling facilities included in the sample consume between 450 and 700 thousands MWh
of natural gas per year.

The prices of natural gas paid by the 14 sampled steel producers were on the rise througho

the entire observation period. Data collected show that the average price of natural gas paid

by thesesampled producers went up by 32% from 24.4 to 82.22MWh bet ween 201
2012. Different geographical regions have all registered an increasing trend although of
different intensity, as can be seen from the table below:

8 http://ec.europa.eul/enterprise/sectors/metatwerals/files/steetum-costimp_en.pdf
84 See technology explanations, abbreviations and representation in the sample irl.skétion
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Table 30 Descriptive statistics for natural gas prices paid by 15 sampled EU producers

of steel (u/ MWh)
% change
Natural Gas pg2010 |[2011 |2012 | 2010
2012
EU (average) 24,4 27,8 32,2 32,0
EU (minimum) 17,8 23,0 26,6 49,4
EU (maximum) 35,4 47,9 59,1 66,9
Central and Eastern E 276 26.1 313 13.4
(average)
Southern EU (average) 32,0 36,7 47,2 47,5
NorthhWestern EU (average 20,2 26,7 28,9 43,1
BOF Average 24,4 26,2 30,8 26,2
EAF Average 24,0 28,6 32,6 35,8

NorthrWestern Europe includes 9 plarER, BE, LU, NL, IE, UK, DE, AT, DK, FI, SE

Central and Eastern Europe includes 3 plants: PL, SI, HU, RO, BG, CZ, SK, EE, LV, LT
Southern Europe includes 5 plants: IT, ES, PT, EL, MT, CY
Note that sampled plants do not come from all the MS in one regi@nsfecific countries cannot be indicated

due to confidentiality reasons.

Source: CEPS, calculations based on questionnaires.

In terms of components, the energy part is the major driver of natural gas prices for the 14

sampled plants in Europe (one respem provided data on price trends, but not on

components). Over the period examined, for the sampled plants it has increased by about
28%,f om 22.5 04/ MWh,
sampled plants in 2012 was down to 89%, compared to 92% in 2010, while other components
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Figure 77 Components of the naturalgas bills paid by X steel producers in the EU
(a/l MWh)
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Figure 78 Components of the natural gas bills paid by 4 steel producers in the EU (%)
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1.3. Chapter conclusions

1 The retail segment is an essential element of the internal energy market (IEM) and
ensuring conditions for fair competition and transparent price mechanisms on that
segment is a necessary step in completingghé |

1 The progress on achieving a functioning retail market for electricity and natural
gasin the EUhas so far been difficult Persistent divergences across Member
States remainwith few indications that prices may align in the near future.

i Strong factors are slowing down the completion of the retail IEM the relative share
of nonmarket elements in the end consumer bill is growing; the majority of final
consumers are still under the roompetitive offer of the incumbents; the perceived
complexity of bils and pricing schemes dampens demand response; too many
Member States still practice regulated prices over large group of consumers which in
turn brings such undesirable effects as cross subsidization, the accumulation of tariff
deficits and creating bagniis to entry as the regulated benchmarks acts as an anchor to
competitive commercial offer€oordinated EU action may prove to be the most
efficient tool to mitigate those factors

1 The end consumer bill can be schematically broken down by 3 sub aggregatesy,
network and taxatiorin the case of electricity theenergy elementollowed broadly
developments on the wholesale markatthough the recent wholesale price decreases
have only partly translated into retail pricésremained stable on avee registering
a 3% decrease for the median industrial consumer and a 7% increase for the
households. It turns out that the element that can be directly linked to the operation of
the IEM was the one that was least affected by price increasddowever, i
relative share in the final energy bill decreased from 46% to 42% for the domestic
consumers in the last 5 ye&rs

1 Costs related to theetwork componentincreased by 18% 30% for consumers. Grid
maintenance and development were among the driving $afitorthe transmission
related costs. The work of ENTSE) especially the TYNDP, has done much to
improve the understanding on the different elements and the comparability of different
costs across Member States. Yet, the transmigsiated costs are gnb minor part
of the network component as the greater share of that element goes to cover expenses
on the distribution gridThere is room for improving the cooperation of DSOs in
Europe much in line to what has been done on the TSO level; as a minimeim th
visibility of that price component should be improved, perhaps by applying
harmonised accounting standards.

1 The taxation and levy elementwas a strong driver both for industrial and household
consumers: in 5 years (2008 2012) it grew by more than 120%nd 30%
respectively. The energy taxation policy is a national competence, but a certain degree
of harmonisation is provided through the EU energy tax directive.Wtt,regards
to the energy policy related instruments in forms of various charges andvies,
especially those introduced to respect commitments to th20-20 targets there
may be a case of sharing best practices and learning from the experience of other
Member States The design of theeinstrumens andtheir optimal use should make
surethat consumers are not overburdened beyond the targets

8 The figures for industrial consumers were 67% and 55% respectively.
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1 As a rule, prices ohatural gas were more stable than those of electricity, registering
modest increases in the range ef®% at the EU level from 2008 to 2012. Yet, the
same dispersed picture ofejific Member State cases emerges as for electricity, so in
some cases it is difficult to generalise. Natural tgasls to be more expensive in the
new Member States, especially when prices are measured in purchasing power
standards. These countries caduee the negative impacts of high gas prices on
competitiveness and household expenditure by more grid integration, by the
introduction of internal market rules and by establishing a more diversified portfolio
of suppliers and routes

1 The energy and supplycomponentof the retail price for natural gaemained stable.
Between 2008 and 201¢h average for industrial consumers the energy component
increased by less than @5and for households increased by 4.6%. During the
observed period its relative sharectined from 70% to 68% (industrial consumers)
and from 59% to 56% (household consumers). As in the case of electricity, the broad
EU numbers conceal a wide range of variation for the retail gas prices across Member
States and across types of consumers.

1 Cost items related to theetwork componentof the end consumer bifbr natural gas
increased by 105% from 2008 to 2012; as a result, its relative share increased by a
percentage point from 11% to 12% (industrial consumers) and from 20% to 21%
(householdconsumers). Based on the available data, it was not possible to break down
the costs on transmission and distribution and to estimate how much is attributable to
maintenance and grid development. Transparency on these elements should be
improved, as well @on the methodologies used by NRAs to estimate investment and
operating costs and to define rates of return on this regulated activity. There is a room
of improving the cooperation of DSOs in Europe, similar to what was done on the
transmission level.

1 Over the period20081 2012 increases in thexation componentwere in the range of
12-14%, significantly lower than the rates observed in electricity. The relative share of
tax-related elements in the tax registered a marginal increase (from 18% to 20% for
industrial consumers and from 22% to 23% for household consumers).

1 In addition to the analysis of statistical data on electricity and gas retail priaigtim
analysis ofprice data at plant levelfor a selection otase studies anergy intensive
industrial sectoréndicatedthatelectricity and gas prices were on the rise in the period
20102012. The general trend results from the combination of increasing prices,
although at highly variable speed, registered in all regional samples, and in sosne case
widening price differentials could be observed between the regions.

9 Network fees, taxes and levies, including support schemes for renewables were
identified as drivers for thelectricity pricesn the surveyed planighereas the energy
component remairkstable and on comparable level across regiGas. prices were
influenced byenergy and supplyosts which, based on the sector and regions
assessed, varies between 80% and 97%. The registered increase in gas prices was
mostly linked to increased commubgdiprice and indexation of gas to oil price. With
taxes, levies and network charges having a negligeable impact on the price dynamics.

1 The case studies indicate that the dynamics of price increases varied across industrial
sectors and across Member Statéshe EU (presented in this report as regions for
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confidentiality reasons) and that important differences remain in the price levels of
electricity and gas paid by plants in the same industrial sector but located in different
Member States.

1 These intreEU electricity and gas price differentials indicate real locational advantages,
but also suggest there may be a scope for improving procurement practices by
industry, as well as for Member States to increase efforts in completing the internal
market and irensuring the costffectiveness of policies financed through electricity
and gas prices.
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Energy costsn the EU

Introduction

While energy prices receive major attention and are the focal point in the discussion about
trends in the energy sector,stenergy costs which are more important for households and for
industry. Energy costs are determined by both energy price levels and by consumption.
Improvements in the energy efficiency and reductions in the sectoral or overall energy
intensity of industy can mitigate the overall impact of rising prices on households and
industry.

This chapterlooks into the effects of rising prices on the EU economy by examining the
energy cost burden on different parts of the economy. Building on the previous chapter's
consideration of price evolution over time, this chapter looks at the levels of energy costs for
different consumer groups. dixploresthe evolution of these costs over time and sketches a
picture of how changes in energy prices are affecting econortimtyacThere is a focus in
particular on energy intensive industries; these sectors are at the heart of the debate on energy
prices and costs and offer a particular example of how changes in energy prices might affect
the EU's global competitiveness adlvas its economic and industrial structure.

The chapter is divided broadly into three sections:

1 Section2.1 focuses on the domestic sector, looking at how households' expenditure on
energy has changed in reteyears and what effects this has had on consumers'
behaviour. It also considers the concept of "vulnerable consumers”, an important
dimension of energy policy. Maciatistical data shows changes in energy
expenditure as a share of disposable incomepaoeides an overview of changes in
energy costs over the last decade. This analysis has been complemented by data on
applied weights of energy products from the Harmonised Index of Consumer Prices,
which provides a proxy for share of household expenditumeanergy products.

1 Section2.2focuses on the issue of energy costs for industry and looks at the importance
of energy costs for industrial competitiveness, attempting to identify those industries
most exposetb rising energy costs and to chart the relationship between energy costs
and production costs. Two approaches are applied to identifying energy intensive
industries: one based on a comparison of electricity and gas consumption with gross
valueadded numeérs; another based on a comparison of the share of energy costs with
the total production costs of different industries.

91 Complementing this macrstatistical approach, sectidh2.3 ends the chapter with
bottam-up studies of electricity and gas costs from several energy intensive sectors;
ceramics (bricks and roof tiles and wall and floor tiles), float glass, chemicals
(ammonia, chlorine), aluminium and steel. The section closes with a discussion on the
share b energy in production costs and indirect emission costs in the sampled plants
and sectors.
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2.1.

Household energy costs
Evolution of energy costs in households' budget

Household energy expenditfifean be measured as the share of total household expenditure
spent on products such as electricity, gas, heating, liquid or solid fuels; alternatively,
expenditure levels on energy can be compared to total disposable income. The latest available
data shows a high degree of variation across EU Member SBatiwseen 2010 and 2011,
household energy expenditure represented between 3.5% and 10% of disposable income

in different Member States At the lower end of this range are Southern Europe countries
(Spain, Cyprus, Greece), where heating needs are lower. At the kigtheare Central and
Eastern European countries (Czech Republic, Estonia, Croatia, Slovenia), where household
incomes are below the EU average. Despite their colder climates, Northern and Western
European countries are at the lower end of the range leadutheir high disposable
household incomes.

Compared to 1999/2000n most Member States the share of household energy
expenditure within total disposable income increased by -@.5 percentage points
Increases in household energy expenditure (as meaageedst disposable income) were
greater than 0.5 percentage points in Portugal, Croatia, Spain, Cyprus, the UK, Belgium and
the Czech Republic, dsigure 79 shows. In practice this means that if energy expenditure
numbers are adjusted by changes in household disposable incomes, in 2010/11 households
had to pay 180% more proportionally on energy products in most of these countries than a
decade before.

Household expenditure on transport fuels varied less by Me&ther than that of household
energy expenditure related to heating and lighting nekd2010/2011 transport fuel
expenditure as a share of disposable income varied between 2.5% and 4,5%Figure80
shows.

Theshare of transport fuel expenditure in households' disposable income rose by 1 percentage
points in Greece, by 0.4 percentage points in the UK and by 0.3 percentage points in Denmark
and Estonia; in some countries this share decreased slightly sincet300@! (percentage

points in Slovenia and by 0.3 percentage points in Belgium). After making adjustments by
changes in disposable incomes it can be estimated that households' expenditure on fuels rose
in a lesser extent than in the case of household energy.

Across the EU, there is limited d&tan energy expenditure in different income quintiles. The
available data shows that lower income households tend to spend proportionally more on
electricity, gas and heatinglated fuels than medium or higher incomeuseholds. In
contrast, higher income households tend to spend a greater share of disposable income on
transport fuels.

% In this paragraph transport fuels are not included in households' energy related expenditure.
8 1n order to better track developments in household expegsditm energy, all Member States should have comparable data in time and
content; conclusion in this paragraph on expenditures related to income group are based on partial information
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Figure 79. Share of electricity, gas and other household fuels in households' disposable
income
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Figure 80. Share of transport fuels in disposable income of households in some EU
countries
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Given the lack of suffiently detailed and recent data for many Member States, the
Household Budget Survey (HBS) offers only a limited picture of the EU as a whole. HBS data
collection is carried out once every 5 years in Member States and data reference periods are
not harmonisd across the EU. The selected time period (1999/2000 until 2010/2011) allows a
more comprehensive presentation of the share of energy expenditure, given data completeness
constraints.
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This analysis can be complemented by using other data sourceblafinenised Index of
Consumer Prices (HICP) is an indicator used for monetary policy decisions and is calculated
in each Member State using a common methodology. The HICP assigns a weight to each
consumption group (e.g. food, energy, transport, servicas)sanpdated annually in each
country based on household consumption data. The assigned weight represents the importance
of goods and services in a country's consumption structure. HICP is not fully comparable with
HBS data due to different methodologi®é&evertheless, changes in the weight assigned to
energy in the HICP can be a good proxy for assessing its importance in the consumption of
EU households.

Figure81 shows changes in applied weights for several ingpbyproduct and service groups.

The relative weight of food products slightly declined between 2000 and®20dtle the

share of alcoholic beverages and tobacco remained practically the same. The weight of
financial services showed dynamic growth oves theriod (from 0.3% to 1.1%), and the
importance of insurance services also increased.

The weights of household energy products and transport fuels increaseaturing this
period (from 4.9% to 6.4% and 3.8% to 4.9% respectively), pointing to the increasing
importance of energy in EU household expendifurln 2012, the total weight of energy
products in the HICP waa6 percentage points higheon EU average than in 2000.

Figure 81. Change in annual weights of some products and secés in the Harmonised
Index of Consumer Prices in the EU between 2000 and 2012
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Source Eurostat (Consumer Price Statistics)

82012 HICP weights represent in reality the consumption structure ohdliseholds in earlier (201or 2011) periods across the EU
Member States, these data are therefore comparable with HBS statistics time periods presented on the previous page

8 The increasing share of expenditures on energy products puts into the foissuthef vulnerable consumers, as they are especially
exposed to increasing energy costs. A short overview on the concept of vulnerable consumers can be found
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In the'Household energy productscategory presented éfigure81 contains several ergy
products, such asectricity, gas, liquid fuels, solid fuels and heat en&tgy

Figure 82 compares HICP weights for five energy products in 2008 and 2012 in 28 Member
States and at E28 level as a whole.

Figure 82. Weights of household energy products in the Harmonised Index of Consumer
Prices in 2008 and 2012
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Source Eurostat (Consumer Price Statistics). Data for Romania is only available for 2011.

In 2012, Malta had the lowest vghit of household energy (3%), while Slovakia had the
highest (16.1%). For the ERB, the average weight was 6.4%.Between 2008 and 2012 the
increase in household energy's weight was over 2 percentage points in Latvia, Estonia,
Portugal, Slovakia, UK and lbtiania, and was between 1 and 2 percentage points in Croatia,
Ireland, Finland, Poland, Belgium, Hungary and Spain. Romania and Bulgaria experienced
decreases less than 1 percentage point. For th8:the weight of household energy went

up on average b§.9 percentage points between 2008 and 2012.

Different energy products have different weights across the EU. For example, in 2012 the
weight of electricityranged from 1.2% in Greece to 5.6% in Slovakia, also exceeding 4% in
Sweden, the Czech Republic,0@tia and Portugal.

Similarly, natural gasvaried widely (from 0% in Finland to 5.2% in Slovakia), having a
weight of less than 1% in nine Member States and greater than 4% in two Member States
(Hungary and Slovakia).

Heat energys especially important i€entral and Eastern European countries; its weight in

the three Baltic States and Slovakia was greater than 4%. In Denmark, Germany or the Czech
Republic the weight of heat energy is also above 2%, while in fourteen Member States its
weight was less thamalf percent.

9 Heat energy statistical category refers to district heating
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In 2012, the weight ofiquid fuels was greater than 1% in Slovenia, Belgium, Ireland,
Germany, Luxembourg, France, Croatia, while their share in Greece was more than 2%.

In most Member Statesplid fuelsare not significant items in HICP vghts, but in Poland
this heating source had a weight of 2.7% in 2012, and its weight was greater than 1% in
Romania, Estonia, Latvia and Lithuania.

In total, energy costs are putting growing pressure on households. As shé&igura83,

almost 11% of the population of the EU was unable to keep their homes adequately warm in
2012. The situation is worse for lower income housefibldls the EU as a whole 24.4% of

the population living in lower income households anable to adequately heat their homes.

In 17 Member States more than 20% of lower income households cannot keep their homes
warm. The share of people unable to warm their haoesshes16.5% in Bulgariaand a very

high 70% in the lower income householdglie country.

Figure 83. Inability to keep home adequately warm
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As Figure84 shows, theveight oftransport fuelsncreased in the majority of the EU Member
States between 2008 and 2012 (by 0.5 percentage points on average inr28g BElthree
Member States (Hungary, Ireland and Romania) the increase in weight of transport fuels
exceeded Zercentage points and in another four countries (Portugal, Poland, Latvia and
Lithuania) the increase was greater than 1 percentage point. In 2012 the weight of transport
fuels ranged from 2.8% (Slovakia) to 8.2% (Bulgaria). There were two Member States
(Cyprus and Luxemburg), where the decrease in the weight of transport fuels exceeded 1
percentage point, while in nine other countries the decrease remained below 1 percentage
point.

1 Below 60% of equalised mediamcome
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Figure 84. Weight of transport fuels and lubricants in the Harmonised Index of
Consumer Prices in 2008 and 2012
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Source Eurostat (Consumer Price Statistics)

Energy efficiencyhas also played a role in the evolution of household expenditure on energy
products.Figure 85 shows a (somewhat weak) relationship between the current weight of
household energy products in the HICP and changes in energy consumption over a longer
period: the higher the weight of energy products, the greater the probability of a datrease
energy consumption between 2000 and 2811.

92 HICP weights for 202 are presented on the chart, however, these weights represent the household energy consumption of one or two years
earlier, assuring the consistency between the consumption structure and the observed period of changednsemepgipn (200@011)
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Figure 85. Weight of household energy in the 2012 HICP and the annual change in
household energy consumption between 2000 and 2011
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Between 2000 and 2011, decreases in household energy consumption were observed in most
Member States with a share of household energy products above the EU average. In contrast,
household energy consumption increased in several countries where taeoklarergy
products in the consumption of households was below the EU average. This shows how high
energy costs can create incentives to reduce energy consumption. However, it is important to
emphasize that improving residential energy efficiency in @génemtigates rather than
reduces energy costs; in most Member States, households spent proportionally more on
energy products in 2012 than a decade earlidficase 82 shows.

It is important to note that rise ienergy costs should be understood in monetary
expenditures, as consumption of enéfgiecreased in most of the EU Member Stafégure

86 shows how energy consumption on space heating of residential buildingsashst
between 2000 and 2011 in the European Union. On average, households used 23% less
energy on space heating per square metre in 2011 than in 2000. These gains were to a large
extent due to the diffusion of new dwellings, which consume significargly émergy than
dwellings built a couple of decades before. Refurbishment of the existing buildings also play
an important role, however, the aggregate impact is limited by low refurbishment rates of the
building stock.

% The consumption of energipr space heating is expressed in energy units (e.g.: thousands of oil equivalent), while consumption
expenditure or the share of energy products in the consumption of households is always expresssdry umits or percentages
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Figure 86 The evolution of energy consumption on space heating in the EU residential
sector, in thousands of oil equivalent per square metre, between 2000 and 2011
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2.2.

2.2.1.

Industry energy costs

As a key production input, energy an important driver of industrial productivity growth
along with other inputs such as capital, labour, material and services. The inputs that make the
greatest difference to competitiveness vary by industry, segment arsegmuient of the

global valuechain. For instance, the price and the availability of energy inputs are important
in many industries in manufacturing, distribution or logistics. In comparison, the determining
factor for much of the service sector is the cost and qualifications of libarléorce. The

issue of energy prices and costs is therefore not equally important for all activities, but is
unquestionably crucial in maintaining and developing a solid and competitive industrial base
in the EU.

The first step in measuring the energgtegs impact on the competitiveness of the whole
economy is to identify those activities most sensitive or exposed to the energy sector. This
depends on various factors. For example, how much emerggeded to create a unit of value
added, or whethehéy have energy price bargaining power (dependant on whether they are
SMEs or large or active in only one or several Member States). It also depends on their
individual tax treatment (entittement to exemptions, rebates in taxes or other forms of
subsidiesor protection).

Some of these factors depend primarily on national competences, such as energy taxation
rules, where the European Commission sets minimum tax levels for the applied tax rates but
the actual tax burden varies across Member States. Ottiersiasuch as state aid and
competition rules, are to a greater extent (but not exclusively) European competences. Wider
climate and energy objectives also have an influence on companies' access to and use of
energy sources.

Identifying energy intensiveindustries

Energy costs are particularly important to energy intensive industries, insofar as these are
heavy consumerghat can beexposed to international competition, whican occupy an
important position in the economic value chaihere is no undrm definition of an energy
intensive industry but there exist several possible approaches to identifying these sectors.

Energy costs here refer to costs actually incurred by enterprises for the purchase of energy
products, implicitly taking into accountl gossible exemptions or reductions (e.g. network
costs, taxes and levies, etc.).

This report applies a thrdeld approach to defining energy intensive industries, taking into
consideration:

1.Electricity intensity of individual industrial sectors abouee taverage electricity
intensity of the entire industry. Electricity intensity refers to dheunt of electricity
needed to produce a unit of valadded (e.g. one million euro) in a given industrial
sector.

2.Gas intensity of individual industrial sectoabove the average gas intensity of the
entire industry. Gas intensity refers to #maount of natural gas needed to produce a
unit of valueadded (e.g. one million euro) in a given industrial sector.
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3.The definition of energyntensive industries provided Article 17.1(a) of the Energy
Taxation Directive (206 X/t%®e/sHE &)e, bruasmenleys s*
a business entity [ é] where either the p
amount to at least 3.0 % of the production value ométteonal 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".

Based on the combination of these three factbesfdllowingfive sectors can be considered
as energy intensive industrie¥:

Manufacturing of paper and paper prodtitts
Manufacturing of chemicals and chemical prodifcts
Manufacturing of pharmaceuticas

Manufacture of nometallic mineral®®

Iron and stel industry® and ron-ferrous metaf$®

In terms of electricity and gas intensity (criteria 1 andFR)ure 87 and Figure 88 show that

iron and steel, neferrous metals, chmicals, glass and building materials and paper and pulp
qualify as energy intensive industries through both their electricity and gas consdfption
Other industries, such as machinery, transport equipment or textile industries are less energy
intensive tha the average. Wood and wood product sector has relatively high electricity
intensity, but low gas intensity. Refining of petroleum products is also an energy intensive
industry. Refining is not included in the present analysis because the estimatitatsrioity

and gas intensity are based on final energy consumption as reported in the energy balances,
while refining is included in the energy transformation sector of the energy balances.

= =4 -4 A A

For some industries there are significant differences betweelrigty and gas use; for
example, the building material industry is proportionally twice as gas intensive as electricity
intensive, while for the paper industry the opposite holds.

While the amount of energy a given industry consumes in the producti@esgr varies

widely across Member States, in most Member States the same set of industrial branches
generally emerges as having energy intensity over the national avieragens of share of
energy purchase costs in costs related the production prodésson 3),

Figure 89 shows that in 2010 the share of energy costs in total production costs varied
between 4% and 10% for five industries listed above. Ore extraction is excluded as electricity
and gas intensitis below industry average.

The importance of these five energy intensive manufacturing industries within the economy
can be assessed through their relative share in annual Gross Domestic Product (GDP) or gross

% The names of industries differ from those in the chart legends, as NACE is the official nomenclature for businessigtatistissnergy
consumption data is taken from the energy balances of Eurostat, using differest ttraongh a correspondence has been established
between the two statistics. In the case of ore extraction industry only energy consumption other than electricity asigngfacsiis,
therefore it falls out of the scope of the analysis.

% NACE groups 1and 18

% NACE group 20

9 NACE groups 21

9% NACE group 23, including building materials, glass, ceramics

% part of NACE group 24. Note that sectoral gross value added is only available at N&igiEI@vels, while energy balance categories in
some cases arcomposed of NACE-8igit or 4digit groups. For this reason the charts that contain energy intensity data iron and steel and
nonferrous metals are considered as one energy intensive industrial sector.

190 hart NACE group 24 (see previous footnote)
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valueadded of the manufacturing industrg.2011 the combined share of the five industries
was 4% of EJ27 GDP and 23% of the gross valagded of the manufacturing industry.

Figure 87 Electricity intensity in industrial sectors of the EU (EU average)
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Note: The breakdown in national accounts is based -digi2 NACE codes. Industry is
manufacturing industry minus 'Other manufacturing’ (no electricity and gas consumption
data). Refining industry is not included (no final electricitg @ras consumption in national
balances). Industry average includes Mining and quarrying.

Figure 88 Gas intensity in industrial sectors of the EU (EU average)
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Note: The breakdown in national caunts is based on-digit NACE codes. Industry is
manufacturing industry minus 'Other manufacturing’ (no electricity and gas consumption
data). Refining industry is not included (no final electricity and gas consumption in national
balances). Industry axege includes Mining and quarrying.

Figure 89. Average industrial energy purchase costs related to the total production costs
in 2010 in the EU
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Source: Eurostat Structural Business Statistics (SBS) database.
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Note: Total productin costs include purchase of goods for processing, including energy
products and other items, such as labour costs. Total production costs were estimated from the
SBS database of Eurostat as the difference between the total production value (gross annual
turnover adjusted by changes in stocks and other correction items) and the gross operating
margin (measure for profitability) in a given industry. Energy purchase costs include all
energy products purchased for use as fuels, but exclude energy prodddis tese materials

and feedstock.

These aggregates are broad and include several differentiated industrial sectors and activities;
nevertheless, they include core activities within the EU industrial value d¢ha&rnmportant

to note that these five dustries cover several sglectors which might be different from an
energy intensity point of view, dsgure 90 shows. The figure shows the dispersion in the
share of energy costs among total production costsa&d Member States, and the average

of countries with available data, being considered as proxy for the EU as a whole. From this
chart two important conclusions can be drawn:

First, broader industrial sector definitions or groupings, for which statiskatalon electricity

and gas intensity are available, might also cover importanseciors having completely
different energy intensity than the broader sector average. For example, in the case of paper
and printing, manufacturing of pulp is energy irgi®e, whereas printing, belonging to the
same energy balance category, is much less so. Similarly, in the case of building materials
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manufacture of cement is highly energy intensive, whereas manufacture of porcelains or stone
cutting is much less so.

Going to the even more detailed level presentedrigure 90, specific individual industries

might have very high energy intensity, @able 31shows. In some cases, (e.g.: chemical
industry), energy products, like maal gas are also used as feedstock, and if use of energy
products for purposes other than energy input is not excluded, higher energy intensity
numbers can be observed. In other cases (e.g.: aluminium) the energy intensity of primary
production is by seval magnitudes higher than that of other secondary manufacturing
activities in the same sector.

Second, in many subectors significant dispersion in energy cost shares can be observed
across the Member States, pointing to different energy intensity nsimnbiie same industry.

This latter conclusion might cover different product structures in different Member States but
also reveals potentials in energy efficiency improvements. Further gains in energy intensity
might also contribute to improvements in tteenpetitiveness of energy intensive sectors.

In Chapter2.23 case studies on several industries based on data from individual plants are
presented in order to complement this general an&lSaisl to provide eftailed analysis of

the structure of incurred costs, improvements in energy intensity, exposure of the industry to
international trade, etc.

92 However, it is also important to note that in some cases energy intensity trends of higher level industry aggregates thp mattetxac
those presented in the case studies, for various reasons. Energy intensity calculations of industry aggregates pefesd@t 2002011,
while in the case of micro case studies the timeframe stretches from 2010 and 2012, given the assignment to the extsoralvhont
provided the analysis. Moreover, cases studies were based on limited sampling results, whenestatistical data cover the whole
European Union. See more in Chaet.3
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Figure 90 Share of energyrelated costs among the production costs in some selected
sub-sectors of energy intensive industries (lowest, highest Member State values and EU
averages, 2010)
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Source: Eurostat, Structural Business Statistics The name of the codes in the chart can be

found in the legend below:

C171- Manufacture of pulp, paper apaperboard; C172Manufacture of articles of paper and paperboard; GHinting
and service activities related to printing; C1:8Reproduction of recorded media; C20Manufacture of basic chemicals,
fertilisers and nitrogen compounds, plastics apdthetic rubber in primary forms; C202Manufacture of pesticides and
other agrochemical products; C20Blanufacture of paints, varnishes and similar coatings, printing ink and mastics: C204
Manufacture of soap and detergents, cleaning and polishiegagtions, perfumes and toilet preparations; C205
Manufacture of other chemical products; C206Manufacture of mamade fibres; C211- Manufacture of basic
pharmaceutical products; C212Manufacture of pharmaceutical preparations; C23Wanufactureof glass and glass
products; C232 Manufacture of refractory products; C23®8lanufacture of clay building materials; C23#anufacture of
other porcelain and ceramic products; C238anufacture of cement, lime and plaster; C23@anufacture of article of
concrete, cement and plaster; C23Zutting, shaping and finishing of stone; C23®lanufacture of abrasive products and
non-metallic mineral products n.e.c.; C24Manufacture of basic iron and steel and of falloys; C242- Manufacture of
tubes pipes, hollow profiles and related fittings, of steel; C248anufacture of other products of first processing of steel;
C244- Manufacture of basic precious and other4fimous metals; C2451Casting of iron; C2452 Casting of steel; C2453

- Castirg of light metals; C2454 Casting of other noferrous metals

Table 31 Estimated share of energy costs compared to total production costs in some
industrial products

Industry Energy as share of total production costs

Chemicals Ammoniai 80%
Ethylenei 60%
Chlorinei 40%

Lime About 40%

Aluminium 35-40%

Ceramic About 30%

Cement 30%

Steel 20-30%

Glass 20-30%

Pulp and paper 15-20%

Source: IEA, OECD, Ecorys 2011
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2.2.2. Energy costs evolution
One way for businesses in energy inteasndustries to respond to increasing energy costs by
improving their energy efficiency. The next two charts show a breakdown of changes in
electricity and gas consumption in the industries being considered as either electricity or gas
intensive. These chges can be decomposed into changes in gross-adtierl and changes
in electricity and gas intensity. With two exceptions, gross value added figures were lower in
2011 than in 2008, as due to the slow economic recovery industrial production did not regain
precrisis levels.

Figure 91 The impact of changes in electricity intensity and gross value added on

electricity and gas consumption between 2008 and 2011
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Figure 92 The impact of changes in gas intengitand gross value added on electricity
and gas consumption between 2008 and 2011
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Source: Eurostat national accounts and energy balances; own computations.
Note: Data in national accounts is at NACEdigit level, whereby industry refers to
manufacturingndustry.

In the case of thepaper and printingindustries there were significant decreases in both
electricity and gas intensity, underlining the importance of energy efficiency improvements in
reducing energy consumptii In other industries there weedso improvements, with the
exceptions of the glass and building materials industry where the decrease in electricity
intensity was negligible.

As Figure93 andFigure 94 show, among the industrial branches spending most on electricity
and gas consumptitif are a number of energy intensive industries (chemicals, iron and steel,
paper and printing, glass and building materials), though other industrial branches
representing &rge share of EU industrial production (machinery, food) also spend billions of
euros on electricity and gas.

Figure 93 Estimated annual electricity expenditures in given industries in the EU,
million EUR
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193 pye to lack of data no information is available on the impact of changes in production composition (e.g.: substitutits hgrkhsc
energy intensive ones) in the industrial branches, as this factor might also influence electricity and gas consumjptyorAintensral
assumption has been made that at EU level product composition changes were not significant between @DD8 and 2

% These figures are based on average price electricity and gas price data from Eurostat, hence they mask preferentiethasergy pu
agreement concluded between industrial consumers and utilities and they do not provide information either om és@mptiergy taxes

or levies.
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Figure 94 Estimated annual natural gas expenditures in given industries in the EU,
million EUR
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Source: Eurostat energy balances and energy retail prices

Table 32 and Table 33 show the relation between changes in electricity and gas intensities,
gross value added, consumption and expenditures on these two energy products between 2008
and 2011 in the identifte energy intensive industries and in the industry as a whole.
Decrease in expenditures on electricity and gas in most of the energy intensive industries
exceeded the decrease in the industry as a whole, driven by decreasing energy.intensity
However, in sme cases this was rather due to a significant fall in gross value added.

The tables show that in the period 2aBL1 for industry as a whole and for all four energy
intensive sectors includddglass, pottery and building material industry, iron, séeel non
ferrous metal industry, paper and printing, and chemical indiisgmoss value added and
electricity consumption fell more than estimated annual electricity expenditures (which in
some cases increased).

The picture is more mixed in the case of gapenditure, consumption and gross value added:

in the period 2002011 for industry as a whole estimated annual gas expenditures fell by
more than estimated gas consumption and gross value added. For somé sectiorss iron,

steel and noffierrous meals, as well as paper and printifigin the period 2002011
estimated gas consumption fell by more than estimated gas expenditure, though the decrease
in both estimated gas consumption and expenditure of these sectors exceeded the drop in
gross value adatl.

These estimates suggest that some industrial sectors may be squeezed by falling gross value
added visxvis consumption that is falling at a slower rate and expenditures that are in some
cases increasing, especially in the case of electricity.

140



Table 32 Development of electricity intensity, gross value added, electricity consumption
and electricity expenditures between 2008 and 2011 in the EU

Estimated changq Estimated chang¢ Estimated chang({ Estimated chang{ Difference
in electricity | in gross value| in electricity | in annual| between chang
intensity in % added(%) consumption in %| electricity in electricity
expenditures in % expenditures an(
gross value adde
(%)
Glass, pottery & -0.3 -11.2 -11.5 -3.6 +7.6
building material
industry
Iron, steel & non -55 5.7 -10.9 -1.8 +3.9
ferrous metals
Paper and printing -7.6 -2.4 -9.9 +1.6 +4.0
Chemical industry| -5.1 -1.1 -6.2 +2.9 +4.0
Industry -5.6 -1.7 -4.0 +3.9 +5.6

Source: Eurostat, own computations

Table 33 Development of gas intensity, gross value added, gas consumption and gas

expenditures between 2008 and 2011 in the EU

Estimated changt
in gas intensity in
%

Estimated chang
in gross value
added (%)

Estimated chang
in gas
consumption in %

Estimated bange
in annual gas
expenditures in %

Difference
between chang
in gas

expenditures ang
gross value adde
(%)

Glass, pottery & -6.4 -11.2 -16.9 -15.5 -4.3
building material

industry

Iron, steel & non -8.9 -5.7 -11.2 -8.4 -2.7
ferrous metals

Paper and fmting -3.2 -2.4 -8.7 -6.2 -3.8
Chemical industry| -1.4 -1.1 -2.5 -4.4 -3.3
Industry -7.0 -1.7 -5.3 -6.8 -5.1

Source: Eurostat, own computations
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The role of small and medium size enterprises

Given that increases in energy costs may lead to relocation of activities between d
countries, it is important to have solid knowledge on the role of smaller and mediuf
enterprisesMany factors othr than energy costs may play a roleamtivity relocation
including tradability of the manufactured goods or other competitiveness faSGoia!
and medium sized enterprises are traditionally more closely bound to local econon
they are more imptant for employment and locakconomic activity and may be les
likely to relocate

As Figure 95 shows, the role of larger, mediusized or smaller enterprises, taking ir
account the annual turnovediffers sgnificantly across industries. In the casdrofi and
steel, chemical, and neflerrous metalsndustries, being capitahtensive sectors, a hig
concentration of large enterprises, having more than 250 employees, can be ol
Companies with fewer #n 20 employees are almost negligible in these sectors.

Small and medium sized enterprises (SMEs)measured by annual turnover, have
significant share inglass and pottery, building materialsnd in paper and printing
industries In theore extractionand wood and wood productsectors micro and smallg
firms represent a significant share of the sector's employment and annual tu
Medium sized enterprises have a substantial presence in all energy intensive ing
assuring 1830% of employment ahe annual turnover in all sectors.

Figure 95. Distribution of enterprise annual turnover among EU enterprises by sizg
(number of employees) and manufacturing subsector in 2011
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Source: Eurostat, Structural Business Statisti&S{S
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2.2.3. Energy costs in selected energy intensive industries (EIIS)

This section focuses on a hmttup analysis of specific sectors based on individual data
made available by industry. A certain number of {drtors amongst Ells have been
selected based on criteria such as the geographical spread of operators, the relative importance
of gas and elgricity as energy sources and the presence of large and small players in the
market.

An external contracto?® provided detailed analysis based on case studies for the following

Ells:
Case study(ies) of the sglector(s)

Ceramic industry 9 Bricks and roofites

1 Wall floor tiles
Glass industry 1 Float glass
Chemical industry 1 Ammonia

9 Chlorine
Nonferrous metal industry 1 Primary aluminium
Ferrous metal industry 9 Steel

Starting from data collected at plant level, the methoddf8ggopted allows for the stuayf

several realife cases; these are not meant to be exhaustive but are rather indicative of the
trends under assessment in the sampled plants and give important insights into the variability
of operating conditions in some plants across the EU.

The presetation of the sectors which were the subject to the case studies includes information
on energy and production costs, trade, energy intensity of the plants included in the samples
and estimation of indirect C{2osts.

All these sectors are highly energytansive, with electricity and gas costs accounting for a
significant share of total production costs (Seble34).

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

1% Fyrther information on the methodology, sampling, how the sampleseeyisethe given industry as a whole, geographical coverage, the
anonymity of individual plant level data, etc. can be found in Annex 2
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Table 34. Share of gas and electricity costs in production cost of é¢hsampled plants

Share of Share of Share of
electricity natural gas | energy costs if
costs in total | costs in total total
production production production
costs (%) costs (%) costs (%)
Wall and floor tiles (EU, avg 201P012) 25-30%
Bricks and roof tile (EU, avg 2012012) 30-35%
Float glass (4 plants, avg 262012) 3.64.0% 21.028.1% | 35.1-39.1%
Ammonia (7 plants, avg 2012012) 3-6% 80-88%

Chlorine plants (5 plants, avg 202012) 43-45%

Grossly equal
to the
electricity
costs

Aluminium (11 plants, 2012) 13-48%

5% for BOF
Steel (5 BOF, 10 EAF plants, 2012) 12-15% for
EAF

Source:CEPSand Cerame Unie (for wall and floor tiles and brick and roof tiles). For the sample of
wall and floor tile plants electricity and natural gas represer3480 and 6470% of total energy
costs, respectively. For the sample of bricks and roof tiles, electricity and natural gas repr@gémt 25
and 7375% of total energy costs, respectively.
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2.2.3.1Bricks and roof tiles

Brick and roof tiles, as well as wall anddiotiles (se€.2.3.3, are suksectors of the ceramic
sector. The ceramic sector represents an at
accounting for approximately 25% of global production. Overall BEbeceramic industry is
exportoriented, with 25% of its production sold outside the EU market. However, over the

last decade its situation has changed considerably, with the rise -@b&tvproducts from

new competitors in emerging and developing cousti@hina, Brazil, India, and United Arab

Emirates) and the persistence of trade barriers preventing effective access to major new
markets. The ceramics sector comprises about 4000 companies, many of which SMEs.

The European bricks and roof tiles ssdcto is made up of more than 700 companies, from

SMEs to large international groups. In recent decades, producers have invested heavily in
improving the manufacturing process. By 2007 there was a 40% déetfémdbe energy

required for to produce a 1m2 briekall compared to the 1990s. After a period of boom,
between 2007 and 2012 the production value of the2EWricks and roof tiles sector
decreased by 36. 8%, from a8.7 to 0a5.5 billi
80% of total EU productionGermany, France, ltaly, the UK, Spain, Poland, and the
Netherlands).

This subsector is highly energintensivei Cerame Unie estimates that the share of energy
costs in the total production costs in the-sebtor ranges between 30% and 35%. The carbon
leakage evidence stud§points that energy costs account for 10% of production costs in the
clay materials manufacturing sectdtand intermediate inputs represent 60% in the cost
structure For the 13 plants sampled in the case study, the share of endoggl iproduction

costs varies between 17 and 40% while the share of electricity and gas in total energy costs is
between 25 and 27% for the former and 73 to 75% for the'ftter

Table 351 Breakdown of production costs for bricks and roof tiles (EU estimated

average)
Energy 30%-35%
Labour 25%-30%
Raw materials 20-25%
Other production costs 15%-20%
Total 100%

Source: Ceraménie (2013)

Due to relatively high transport costs and low value added, markets for bricks and roof tiles
are mainly regional and trade intensity for the sector is relatively low. Nevertheless, a
constant increase of exte8J trade in recent years has been observed and increasing flows are
registered at EU borders for some Member States, as Eurostat foaeligmaata show.

Trade intensity** calculated for the whole EU27 has increased from 2.5% to 4.8%.

7 s0urce: Cerame Unie

%%carbon leakage evidence study, see http://ec.europa.eu/clima/policies/ets/cap/leakage/doests_&adtsheets_en.pdf

199 Includes wall and floor tiles and brick and roof tiles. Based on SBS

10The sampled plants do not use energy sources other than electricity or natural gas.

M The definition of trade intensity is taken from the criteria definetténBTS Directive; that is, the ratio between the total value of exports
to third countries plus the value of imports from third countries and the total EU market size (annual turnover plysortgafrom third
countries). This definition is applied tughout this whole chapter presenting the results of the case studies.
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Figure 96. Trade intensity of the bricks and roof tiles sector

2005 2006 2007 2008 2009 2010 201 012

Exports (€] 71735530 178455710 211506450 220905550  U6S.O07.M0 182503820 189231810 23213070
Imports (€] 08070 H02070  TIMEIR0 80020710 AD3BRTAD 37434080 3R2B0SS0 35479880
Production (€) 034272645  BOTBARR0SI  BTASIMTIED  GEIBTEBSIT  G1208536%6  GEBBAETAS  SOS3003413 550076482
Trade intensity (%) 25 24 32 44 33 18 18 48

Source: Eurostat Prodcom, database

Unlike other ceramics sutectorsdominated by a high share of SMEs, the bricks and roof
tiles subsector is composed of an almost equal number of SMEs and larger producers.

Table 36 Descriptive statistics for natural gas intensitie§?for 10 out of 13 sampled
bricks and roof tiles production plants in terms of physical output (MWh/tonne)

2010 2011 2012
Europe (average) 0.52 0.54 0.56
Europe (median) 0.58 0.50 0.53

Source: CEPS

Table 37 Descriptive statistics for electricity intensities ér 10 out of 13 sampled bricks
and roof tiles 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

Source: CEPS

"2Based on data availability across the sampled plants of the sector, the two tables show average electricity and gasentémesity
observed period. Given the nature of the infdfamaprovided and the related limitations associated with averages as well as the short
timeframe assessed, data is not meant to support conclusive evidence about trends in technical efficiency; it is nétldefoptésesake of
completeness of inforation. The same conditions apply to energy efficiency numbers presented later in this chapter in other case studies.
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2.2.3.2Wall and floor tiles
Wall and floor ceramic tiles consite the biggest sector in terms of turnover among
European ceramic industries, wi®tm20>d0Oml est
third of the sector's production is exported outside of theAfdr a period of boom, between
2007 and 2012 theroduction value of the EU27 wall and floor tiles sector decreased by
29. 5%, from 12.2 to 8.6 billion 0. I n the E
87% of total production (Italy, Spain, Poland, Germany and Portugal). Worldwide, production
is dominated by Asian producers. In 2011, China accounted for about 45% of global
production, followed by other Asian countries (24%) and the EU27 with about 11%.

The wall floor tiles subsector could be considered energy intensive: the production of one
tonre of ceramic tiles required 6GJ (21.7 MWh) of enerfdyverall, according to Cerame
Unie,ener gy costsd share of total production c
leakage evidence stugyoints that energy costs account for 10% of productiotsdasthe

clay materials manufacturing sectbrand intermediate inputs represent 60% in the cost
structure Data from 10 of the 12 sampled plants, the share of energy in total productions costs
varies between 17 and 29%. Electricity has a share of 30 % &4total energy costs,

whereas natural gas has a share of 66 to"0%

The production of wall and roof tiles consists of four main stages: (i) the preparation of the
raw materials, (ii) shaping, (iii) drying and (iv) firingriring is the most energytensive

stage of production, during which around@®%'!’ of the total volume of energy used during

the production process is consumed. Heating is provided by natural gas in about 85% of cases.

Coal, oil and biomass gas are usually applied when the lattet &vailable.

Table 38 Breakdown of production costs for wall and floor tiles (EU estimated average)

Energy 25%-30%
Labour 25%-30%
Raw materials 30-35%
Other production costs 10%-15%
Total 100%

Source: Ceraménie (2013)

Due to their nature, ceramic tiles are highly tradable and high added value products. Trade
intensity calculated for the whole EU27 is high and has increased over time, from 28.5% to
39.7%.

Figure 97 Trade intensity of the wall and floor tiles sector

2005 2006 2007 2008 2009 2010 2011 2012
Exports (€) 2708752630 2960279860 296429890  28TIO26610 2164585540 2473806180 2674057450  3.091.451.990
Imports (€) 47186520 S2BE10890  TOTTISS20  B9248B250 562200040 BO0AZ4EID  STTTTOT0  S29.779.140
Production (€] 10615636009 11675985952 12218114813 10355772450 8315193622 8317208017 83310418  B.599.589.787
Trade intensity (%) 285 86 284 323 07 351 B85 97

Source: Eurostat Prodcom database

13 30urce: Eurostat PRODCOM database

14 G. Timellini, 2008) http://eippcb.jrc.ec.europa.eu/reference/BREF/cer_bref 0807.pdf
5 Includes walland floor tiles and brick and roof tiles. Based on SBS

M6 The sampled plants do not use energy sources other than electricity or natural gas.
17 Depending of the characteristics of product, i.e. size, surface etc.
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The EU is normally a net exporter of ceramic tiles and the main export destinations are
Russia, Switzerland, North Africa and North Ameri¢édowever, European producers are
facing increasing competitiomdm foreign manufacturers, in particular Chimhich controls

more than 80% of the world reserves of some of the raw materials used in production (bauxite
and graphite). Since 2002, imports of ceramic tiles from China at low prices have been
growing constatly, at an average yearly rate of 49%. At the same time, after a drop in 2009,
European exports have constantly increased, in 2012 surpassing theisigrexport values.

The wall and floor tiles subector is characterised by a high nhumber of SMHs¢chware
responsible for about 80% of total EU production.

The next two tables show the estimated evolution of electricity and natural gas intensity in the
sector:

Table 39 Descriptive statistics for the natural gas intensities forlO out of 12 sampled
wall and floor tiles producers 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

Source: CEPS

Table 40 Descriptive statistics for the eleticity intensities for 10 out of 12 sampled wall
and floor tile producers in terms of physical output (MWh/tonne)

2010 2011 2012
Europe (average) 0.23 0.23 0.23
Europe (median) 0.19 0.19 0.19

Source: CEPS
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2.2.3.3Float glass
There are four main sedectorswithin the glass sector: container, flat, fibre (mineral wool,
textile and optical) and specialty glass. Th
form, regardless of the type of manufacturing process involved. Flat glass is the second
largest glass subector in the EU, after container glass. Float glass is the main product
category of the flat glass susiector, alongside rolled gla$

The production process is standardized across producers and the different types of end
products are genalty homogenous. The stdector's main downstream markets are the
building and automotive sectors which absorb around 80% and 15% of production
respectively’®. The market for solar applications is still limited but growing and now
accounts for about 5% ofrgduction. Approximately 17,000 people are employed in this
sector in the EU. Global demand for flat glass is approximately 50 million tonnes. Demand is
dominated by China (50%) , Europe (16%) and North America (8%).

Natural gas is the main fuel for glagsoduction, followed by oil products. Both fuels are
interchangeable in the melting process. Over tuesters of the energy used in the float

sector comes 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 inspec
total production costs is about 21%.

In terms of costs, raw material and energytaeetwo largest elements, followed by labour

costs and overheads. Soda ash is one of the most expensive raw materials used and accounts
for around 60% of batch cost®.Since natural gas is mostly used in the production process,

the price of natural gas @&sprimary cost driver for the flat glass industry.

Natural gas accounts for 28% of the production costs for the plants in sample and electricity
and fuel oil for 6% each.

Transportation costs differ for transportation by land and sea. By land, flaigkgsensive

to transport, which is why it is generally supplied on a local or regional basis. Distribution
costs typically represent around-18% of total production cost$’ However, intense
competition between companies has led to glass being trargspovge longer distances,
ultimately limited by cost?? For transportation by land, 200 km is seen as the norm and 600
km as the economic limit€?

After a peak in 2007 exttBU imports have declined, but the recent increase has shown that
transportation costdn particular by sea, are not an obstacle and increased competition is
being faced from producer in the Middle East, North Africa and China.

Trade intensity calculated for the whole EU27 is high and has increased over time, from
19.5% to 23.1%.

18 Float glass and flat glass are oftendiss synonyms in the literature, and also throughout this study. However, float glass is defined as
flat glass produced with the float process. Hence, the term float glass refers both to a type of glass and to thewhidessi®ynade. It

is also clied melted glass. The term flat glass refers to flat glass regardless of the technology used to produce it (i.e. floadidthbe or

rolled glass).

19 5ource: CEPS, based on industrial associations data

120 pjlkington, 2010

2L pjlkington, 2006

122 Ecorys 2008

123 Glass for Europe, 2013
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Table 41. Trade intensity of the float glass sector

2005 2006 2007 2008 2009 2010 20t 2012

Exports (€] 464350140  S75414930 663216840 672336660  S64B6220  BH1IGTTI0 661980570 585557590
Imparts (€) 5025240 277430 452022300 373462520 256211680 274196810 25670360 206611160
Production (€) 1397713519 348203785 4373283024 4243473603 2980854927 330011282 3513320874 3223542508
Trade intensity (%) 195 20,1 231 27 41 %8 43 231

Source: Eurostat PRODCOM database

After a period of boom, between 2007 and 2012 the production value of the EU27 flat glass
sector decreased by about the &t8bcount, AGtamksiwdre 4 t o
operating in the EU, 90% of which were run by four major groups: Saint Gobain, AGC, NSG
Group (Pilkington) and Guardian, of which only the first has its parent company located in the

EU. The production of flat glass is spreaker 12 countries in EU. The Member State with

the most float tanks is Germany (10 float lines), followed by ltaly (6 float lines), Spain,
France and Poland (5 float lines each) and Belgium and the UK (4 float lines each). These
seven Member States togatlaecount for about 80% of total installed EU capacity.

Being highly capitaintensive, float glass production is mainly carried out by large players
and the number of SMEs in the sector is not significant.

Based on data availability across sampled plemtee sector, the following two charts show
the average electricity and gas intensity over the observed period for the EU and each region
as defined in the case study.

Natural gas and fuel oil are used for heating the furnace and are interchangedbis for
purpose. According to industry, using natural gas instead of fuel oil demands approximately
8% more energy. Three plants in the sample switched to natural gas from fuel oil during the
time period studied. For these three plants, aggregated enerdypmséuel oil and natural

gas was considered for calculating energy intensities. For this purpose, fuel oil was converted
from tonnes to MWh with conversion factors provided by industry.
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Figure 98. Energy intensities of 10 floatglass producers in the EU (natural gas and fuel
oil) in terms of physical output, weighted average, MWh/tonne
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Source: CEPS

Figure 99. Electricity intensities in terms of physical output, weighted average,
MWh/tonne
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2.2.3.4Ammonia

The EU chemical industry is characterised by extreme complexity, integration and inter
connection of processes. For this reason, the examination of key chemical sectors such as
ammonia and chlorine in this study needs to be considerdtiei context of the entire
chemical value chain. A large part of the industry's energy inputs, used as either fuels or
feedstock, are consumed within these sectbrsterms of downstream applications, the
chemical industry is very diverse and stretchesr mearly all sectors of the economy.

Ammonia (NH3) is a compound composed of one nitrogen (N) and three hydrogen (H) atoms.
It is usually found as a gas.

Being released from the natural breakdown of organic waste matter, ammonia occurs
naturally throughaot the environment. However, naturally produced ammonia occurs in very
low quantities, making it necessary to manufacture significant amounts of this substance.
Ammonia is one of the most largely produced industrial chemicals. It is employed in a diverse
set of industrial sectors, although about 80% of global production is consumed by the
fertilizer industry.

Global ammonia production has been constantly growing in the last decades and in 2012
reached a historic peak of 137 million tonnes. China is thesagroducer of ammonia, with

a share of 32% of global production, followed by India (9%), US (7%) and Russia (7%). EU

28 production is spread over 17 different Member States and a total of 42 plants. Five
Member States make up around 64% of total EU dgp@éermany, Poland, the Netherlands,
Romania and France). Production capacity in Europe has decreased significantly over the past
decade (from 19.2 million tonnes in 2000, to 15.7 million tonnes in 2010).

According to Potashcorp (2013), about 88% of amiam@roducedjloballyis consumed close

to where it is manufactured. The physical properties of ammonia make transport expensive
(due to the necessity of higiressure containers); despite thisccording to Fertilizers
Europe and IFA ammonia is widelyraded.lts trade intensity for Europe is 35%ccording

to Fertilizers EuropeThe downstream products associated with ammomiast importantly

urea and ammonium nitrat@re also highly traded.

In the EU anmonia production costs are characterized fy major cost driver: natural gas
price More than 90% of ammonia the EUis produced using natural gas steam reforming.

In contrast, inChina coal is still the most used feedstock. Other feedstock can be heavy oils
and naphth&*.

Natural gas is favoureover other feedstock due to its availability and ease of delivery as an
inexpensive feedstock in some regions, its high hydrogen content, and the relative simplicity
and low operative costs of plants designed for natural gas. Natural gas is usually dmploye
both as feedstock (approximately 2/3) and as fuel (approximately 1/3). While energy savings
can be sought on fuel part, there is a theoretical minimum amount needed for feedstock which
does not allow for savings.

The price of natural gas makes up 7@%8%6 of ammonia production co$td Other energy
inputs are represented by electricity and steam; their impact on overall production costs is

124 CEPS case stigb
B EA.
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limited. There have been large gains in energy efficiency for ammonia production since the

1970s2® particularly in Ewope.

Figure 100 Natural gas intensity of EU ammonia producers (MWh/tonne)
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2.2.3.5Chlorine
Chlorine is one of the most common chemical elements in nature although dsehiighit
reactivity it is usually found bound with other elements.

Production of chlorine is one of the major activities within the global chemical industry and
plays a fundamental role within the chemical value chain. Chlorine -grashuced with
caustic sda and hydrogen in an electrolytic process. Chlorine has a broad set of applications:
from the production of polyvinyl chloride (PVQ)accounting for about 30% of total chlorine
demandi to multiple uses within traditional sectors like construction, #womotive
industry, IT and packaging.

Being linked to a vast array of industrial activities, the demand for chlorine is highly pro
cyclical. As a commodity chemical business, the chlkali industry tends to be cyclical,
with years of low profitabilityfollowed by periods when margins are sufficiently high to
justify reinvestment?’

The chlorine value chain is highly vertically integrated insofar as there is not a proper market
for chlorine as raw material and transport costs are high. In practice,nehisrialmost

exclusively an intermediate product which implies that downstream industries (e.g. PVC
producers) produce themselves the chlorine they need as input in their production processes.

The European chlealkali sector is exposed to intense inteioval competition from both the

US and the Middle East, who benefit from loast energy and feedstock availability in
comparison to EU manufacturers. In 2012, European chlorine production was 2.4% below
2011 levels and 9.3% below record figures in 2587.

Due to its intrinsic characteristics little chorine is traded among economic regions, a fact that
reduces exposure to international competition for producers. More than 94% of all chlorine
manufactured in Europe is used or converted to other productseosatne site. On the
contrary, a considerable amount of chlorinated derivatives, such as Polyvinyl Chloride (PVC)
and Ethylene Dichloride (EDC), are heavily traded, wicheases the exposure of Epgan
producers to international competitive pressures.

Chlorine production is highly energgtensive and, independent of the specific technology,
electricity is the key raw material. Electrolysis of brine is at the basis of the production
process. Electricity costs are therefore a crucial driver in chlgroduction and a major
factor affecting the sector's international competitiveness, together with other industrial
activities

Three main technologies are currently available for the industrial production of chlorine: 1)
themercury cell proces®) thediaphragm cell proces8) themembrane cell process

For the EU in 2012, approximately 55% of capacity was based on the most efficient
membrane technology (against an average 67% worldwide), about 13% was based on
diaphragm technology (22% at global level) and around 29% was still based on mercury
technology (agaist 5% at global level).

12714S, Abstract, Chlorine/Sodium Hydroxide
128 Eyrochlor, Chlorine industry Review 202P13, page 25.
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http://www.eurochlor.org/the-chlorine-universe/how-is-chlorine-produced/the-mercury-cell-process.aspx
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http://www.eurochlor.org/the-chlorine-universe/how-is-chlorine-produced/the-membrane-cell-process.aspx

In 2012 the EU represented an estimated 20% of total world production. Saventy
production plants were spread across 19 Member States, of which six represented more than
80% of the chlorine production.

Figure 101 Electricity intensity of sampled EU chlorine producers (MWh/tonne)
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2.2.3.6Primary aluminium
Aluminium is the second most used metal in the world (after iron) and the most widely used
nonferrous metal. The EU's aluminium industry has a long history and currently employs
around 250,000 people.

Aluminium primary production begins with the extraction of alumina from bauxite, followed
by a very energy intensive electrolytic process that breaksohgskbetween the aluminium

and oxygen atoms in alumina. This second phase is much more costly and is generally
performed close to the final user or cheap sources of energy, while the first is performed close
to the mining site as bauxite is heavy and gastltransport. Significantly, aluminium can be
recycled indefinitely with no loss of properties and with the use of only 5% of the energy
required for primary production. However, growing demand and the trapping of aluminium in
longterm uses such as inuildings mean that primary production is still necessary.
Aluminium is a crucial input for a wide range of industries, including renewable energy, the
automotive industry and building and construction.

Figure 102 Primary Aluminiu m production in the EU (millions tons, left axis) and EU27
GDP growth (right axis)
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Source: CEPS, calculations based on EEA and Eurostat.

As shown orFigure102 above, EU primary aluminium production recovereahfrthe 2009

crisis but decreased substantially as a consequence of the closure of three smelters in 2011
and 2012. Since demand stayed strong, the difference was made up by imports, which in 2013
represented for the first time more than half of total conion. If we take into account
Iceland and Norway, two EEA member states, also applying the energy and climate
legislation of the European Communities, aluminium production is also decreasing since its
peak of 2008.
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Table 42 Primary aluminium production in the EU, Norway and Iceland

Primary aluminium
production {in ki

2000 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 209 | 2010 | 20011 | 012
(U2 production | 3073 | 3102 [ 3236 | 3269 [ 3077 [ 3069 | 3050 | 2184 | 2301 | 2560 [ 207
llceland production | 264 | 266 | 269 | 22 | W | 453 | TR | 85 | 0 | 793 | oM
Norway production | 1,046 | 1190 | 1320 | 1388 | 1319 | 1368 | 1358 | 417 | 1090 | 1407 | 1129
total 403 458 485 499 4781 4911 5186 4116 4201 44600 4005

Source: Eurostat

The EU, as shown in the graph below, has long been a net importer of aluminium, principally
from Norway, Iceland (around 40% of the EU's aluminium imports are coming from these
two countries), Russia, Mozambique and, increasingly, the United Arab Emirates.

Figure 103 EU primary aluminium import dependency
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2.2.3.7Steel
A growing share of the EU's crude steel is produced in electric furnaces. InBZDE Jlants
produced 57% of the EU's crude steel, while EAF plants accounted for 43%. However, given
the different average size, fewer BOF facilities exist than EAFs (40 vs. 182).

After steady growth between 2002 and 2007 (12%), from -200P EU productio of crude

steel fell by 34%. The partial recovery in 2010 (24%) and 2011 (3%) was threatened by a fall
in production in 2012-6%). The Compound Annual Growth Rate (CAGR) for the industry
between 2002 and 2012 amountsi®. Trends are similar in both E15 countries and new

EU Member States, with 3gear CAGRs 0f1.1% and0.8% respectively.

Nine Member States together accounted for more than 80% of total EU crude steel
production. Overall, few Member States registered an increase in production operitite
20022012.

The steel industry's production trends have been subject to structural changes over the last
twelve years, mainly due to increasing Asian production. In particular, compared to flat
production rates in traditional centres such as theaBt the US, production in Asia and
Oceania has increased rapidly, reaching almost 1 billion tonnes in 2012. The EU is the second
biggest player, followed by North America and CIS.

Trade intensity for the EU27 is high although it has decreased over tone3#.6% in 2005
to 26.1% in 2012.

Table 43 Trade intensity of crude steel

2005 2006 007 2008 00 o M 2

Exports [€) 15804417300 16712130330 18837108650 24465426770 17040433400 213963260 2446045530 25833078270
Imports (€] 14362544010 19019956320 20.359.886.880 30.082608.060 1328526700 20705431050 27332270350 20.906.146.200
Production (£) TEI0323186 4004152511 102544123778 184080225132 108452480621 143217482483 166646.950 846 158.401.245.867
Trade intensity (%) 128 ne 51 72 48 ax ik 21

Energy intensity differs from EAF to BOF; in this regard EAF is more energy intensive.
Energy costs vary by production method. They are low comparea@ tovdrall cost of steel
production for BOF producers, representing about 5% of total production costs in 2012. In the
same year, for EAF producers they represented about 13% of total production costs.

Electricity intensity must be calculated differently ftifferent steel products and processes.
BOF production is codbased, and uses limited quantities of other energy sources. The EAF
route is much more electricity intensive, as steel scrap is melted through electric arcs. As for
the BOF route, natural gasmainly used for praeating, and in the rolling mill.
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Table 44 Descriptive statistics for electricity and natural gas intensity for sampled steel
plants in 2012 (MWh/tonne)

Electricity Natural gas
BOF Crude steel 0.175 0.135
Hot Rolled Coil 0.103 0.182
Cold Rolled Call 0.164 0.122
EAF Crude Steel 0.553 0.151
Wire Rods 0.121 0.383

Source: CEPS
Note: 11 plants in the sample for gas intensity and 14 in the sample for electricity intensity

159



Textbox 3. Estimated indirect emission costs

Indirect emission costs refer to increases in electricity prices resulting from the inclusion of the ¢
greenhouse gas emissions due to the EU ETS. For instae@&J) ETS allowance price is dealt with K
electricity producers either as apfunity costs or as real cost and the rational expectation would
pass this cost over to consumers in the electricity price. With only few exceptions, this componen
be identified as normally it does not appear in the final electricity hkrdfore, an attempt has also be
made to estimate the average @@lirect costs in most of the case studies presented by sector and |
The results are only meant as indicative of the impact of thecG@ponent, which is considered to
already inplicitly includedin the other price components reported in the production costs.

In order to estimate COndirect costs, the average electricity intensityhaf sampledespondents in eac
sector and region has been calculated and associated to regidnamission factors for electricity
production as well as to assumptions in terms of, @@ice pason rate from producers to fing
consumers. Regional G@mission factors mainly depend on the electriagityensity of the margina
electricity producerri a given region. Pasm rateindicatesthe proportion of direct costs faced by utiliti
(disregarding the effects of fredlocation and possible mulgiear contracts)niat they pass on electricit
consumers. Two different paea rates were calculate@.8 and1.0. These two pass rates are thg¢
results of an indicative estimation, assuming the difference between the extent of passing on t
impacts on the final prices. Under normal circumstances it is reasonable to assume that most of 1
costs will be passed on the final consumers, at least in the long run. If it is not the case, one cou
negative impact on the profitability of the utilities. Prices are sticky on the short rummpaskes expres
the impact on short term costadutions. These two assumptions are exemplary and must be read
context of the indirect costs calculations which are clearly reported as estimated and indicative.

The evolution of the indirect costs for the sample of a total8gblants in the eneygintensive sectorg
studiedin this report are presented in the following table. For the sampled plants the magnitude of
costs appears very different: across regions and across industries. Indirect costs in a given indus
a given regiohshowed decreasing trend between 2010 and 2012, mainly éoriBequence of decreasif
carbon prices (as EUA emissi on alol o/wanoatarstual
average between 2010 and 2012). Gindsstrial comparisons in the sampled plants also show
electricity intensity plays a key mlin the importance of CQelated indirect costs. For example, t
sampled plants in the chlorine industry have indirect costs that &€ BMes as high as in the sampl
producers of bricks and roof tiles. Basically, for the sampled plants thesegpsts to have a larger ro
in the chemical industry than in ceramic industries. In the case of the aluminium industry data g
available for 2012 and instead of having geographical regions the sample of the aluminium plg
divided into two catgories (methodological details in Chapter 2 and Annex 2).

Annex |l of the Guidelines on certain State aid measures in the context of the greenhouse gas
allowance trading scheme pd¥112 specifithe sectors and subsectors within which an inastalhs needd
to be active in order to be eligible for state aid for indirect emission costs. These include: alu
production; mining of chemical and fertiliser minerals; manufacture of other inorganic chemicals
zinc and tin production; manufaceuof leather cloths; manufacture of basic iron and steel and of f
alloys, including seamless steel pipes; manufacture of paper and paperboard; manufacture of fertil
nitrogen compounds; copper production; manufacture of other organic basmicalse spinning of
cottontype fibres; manufacture of manade fibres; mining of iron ores; some subsectors within
manufacture of plastics in primary forms (see Guidelines) and mechanical pulp (from manufactu
pulp sector).
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Bricks and roof tiles indirect emissioncostsby region( 0 / t; eampleof 11 plant}

Central Europe

Northern Europe

Southern Europe

Passon rate 0.8 1.0 0.8 1.0 0.8 1.0
2010 0.74 0.93 0.65 0.81 0.44 0.55
2011 0.67 0.84 0.55 0.69 0.42 0.52
2012 0.37 0.46 0.29 0.36 0.24 0.29

Wall and floor tiles: ind

irect emissioncostshy region( U / t;eampleof 10 plant}

SouthWestern Europe

Central and Northern Europs

SouthEastern Europe

Passon rate 0.8 1.0 0.8 1.0 0.8 1.0
2010 1.02 1.27 2.17 2.72 1.22 1.53
2011 0.97 1.21 2.00 2.51 1.11 1.39
2012 0.56 0.70 01.03 1.29 0.59 0.74

Float glass indirect emissioncostsby region( 0 / t; eampleof 10 plant}

Western Europe

Eastern Europe

Southern Europe

Passon rate 0.8 1.0 0.8 1.0 0.8 1.0
2010 1.26 1.58 1.90 2.37 0.76 0.95
2011 1.18 118 1.76 2.20 0.81 1.01
2012 0.81 1.01 1.09 1.36 0.33 0.41

Ammonia: indirect emissioncostsby reg

ion( U/ t; eampleof 10 plant}

WesteraNorthern Europe

Eastern Europe

Southern Europe

Passon rate 0.8 1.0 0.8 1.0 0.8 1.0
2010 1.94 2.43 2.11 2.64 1.02 1.28
2011 212 2.66 2.15 268 0.97 121
2012 0.94 1.17 1.13 1.41 0.52 0.65
Chlorine: indirect emissioncostsby region( G / t; eamplesof 9 plants)
Central Northern Europe Southern Western Europe EU average
Passon rate 0.8 1.0 0.8 1.0 0.8 1.0
2010 25.69 32.11 32.95 41.19 28.11 35.14
2011 24.02 30.03 34.91 43.64 27.65 34.56
2012 13.42 16.78 21.30 26.63 16.05 20.06
Steel: indirectemissionc o st s by t e c hsample ofdFplaftyi / t onne
EAF-CS EAF-WR BOFCS BOFHRC | BOR-CRC

Passon rate 0.8 0.8 0.8 0.8 0.8
2010 4.53 5.52 1.63 2.43 2.94
2011 4.31 5.25 1.55 2.31 2.8
2012 2.36 2.88 0.85 1.27 1.54
Aluminium: indirect emission costs( U / t; eampleeof 11 plants) 2012

Pass on rate Sample Subsample 1 Subsample 2

0.8
59.99 0 90.50
1
73.53 0 110.92
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2.2.3.8Main findings from the case studies
Although energy costs make up a significant part of the overall production loosksand
roof tile products are less exposed to international competition coming ftveaEeJ trade,
given the relatively high transportation costs. However, as gas firing is predominant among
energy costs, high gas prices can reduce the competitiveness of domestic tile manufacturing in
EU Member Statelocated close to countries witblaively low energy prices and significant
tile manufacturing facilitiesThe large share of SMEs in the sector makes plant relocation
costlier, having beneficial impact on the overall employment compared to those industries
which have high concentration @frbe enterprises.

Energy costs have a share of about one third in the total production costs in thewalse of
and floor tile products in the EU. During the last decade domestic EU production was on a
decreasing trajectory amid dwindling consumptibieverthelessgxports and imports rose,
resulting in increasing trade intensity. Asian markeigminly China,emergedas import
sources, mainly because of cheap raw material prikeeping production costslow.
Relatively hgh gas prices in the EU might ald@mve contributed to this trend. Further
decrease in domestic EU productmuld result in decreasing activity and employment in the
sector, given the high share of SMEs.

Raw materials and energy costs are the two principal cost drivositirglassmandacturing

and energy costs are mainly related to natural gas. However, natural gas and fuel oil are
interchangeable during the melting process, even if energy intensity and price considerations
limit this option. Trade intensity is higher in the regionyihg access to water transport
(longer distance of economic limit of transportation). Increase in trade intensity at EU level is
mainly due to domestic production still lower than the-gnisis (2007) level. Being highly
capitatintensive, float glass mafacturing is concentrated among large industrial players,
leavinglimited room for smaller actors.

Natural gas price is a predominant cost driveainmmonia production, affecting around 70

90% of the production costs. Natural gasbisth feedstock and enegy sourcein the
production processAlthough almost 90% of the ammonia production is used locally (due to
high transportation costsiammonia itself andts downstream products (materials for
fertilizers) are widely traded’he US, Russia and the couegiin the Middle East are import
sources for ammonia downstream products to the EU, with relatively lower prices for natural
gas and subsequently lower production costs in comparison to the EU.

Electricity price is a crucial driver forchlorine production costs, affecting the
competitiveness of the industry. As electricity prices in the US and in many countries in the
Middle East are substantially lower than in the EU, domestic chlorine industrg face
competitive pressure frommport sources. This is the mareason why domestic chlorine
production is decreasing in the EU. Althougle majority ofchlorine prodution is consumed
locally, derivative products, such as PVC, are widely traded among different global regions,
increasing the exposure of EU productr international competition.

Primary aluminium production costs largely depend on electricity prices, up to half of total
production costs can be attributed dlectricity costs As electricity prices aréower in a
number of countries outside the ElWndestic aluminium production follows a downward
trend and external aluminium import dependency of B¢ is increasing. Aluminium
manufacturing plants, which concluded long term electricity purchase contracts before the
energy market openingnd the introdction of the EU ETSmight still enjoy preferential
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electricity pricesfor a few yearsThe primary aluminium sector is highly capital intensive;
and large enterprises might intendfiother relocate their activities outside the EU, implying
additionalnegative employment effects.

Both electricity and gas play an important role in the energy consumptiosteef
manufacturing, though other energy sources, such as cokingrwbaither raw materiatzre
also important in different production technologiegspite the domestic production in the
EU is still under the preconomic crisis levels, Europsill remainsthe secondlargest
manufacturer of steel, though emerging markets, such as #&silaChina in particulagre
rapidly catching up. Although tradaetensity did not show a significant increase in the past
decade, if competition outside from the EU ictmtinue tancrease, highly capital intensive
steel manufacturing might considarthergeographical relocation in the future.
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2.3. Chapter conclusbns

1 This chapter finds that spending on household energy, covering heating and lighting
needs, has risen over the last decade and represented between 3.5 and 10% of the
disposable income of households in 2010/2011. This share-@&spg&rcentage points
higher than a decade earlier.

1 Lower income households tended to spend more on electricity, gas and heating than
higher income ones, where a greater proportion of income is spent on transport fuels.
The lack of timely and harmonised data on household bustgastics on European
level makes crossountry comparisons on spending on energy products more difficult,
especially when it comes to combination of the spending on energy with income
distribution analysis.

1 Improved energy efficiency has offset but notieely compensated for the increase in
household energy costs. In most of the Member States where energy costs are above the
EU average, households have generally responded by reducing their consumption.
Overall energy intensity is highest in the econ@m@&Member States which have most
recently joined the EU, suggesting potential for savings through efficiency.

1 Recent years have seen a reduction in energy intensity in most EU economies and a
reduction in industrial electricity and gas consumption. fRany industries between
2008 and 2011 this coincided with a reduction in gross value added, as economic
performance lagged behind prasis levels. In various industrial sectors, however,
reductions in electricity and gas consumption could be attribotel@dreasing energy
intensity as energy efficiency improvements were made and restructuring towards
higher valueadded products occurred.

1 Between 2008 and 2011, some industries where electricity and gas are significant
factors in the cost structure and ielih are exposed to international competition were
affected by rising energy costs, especially in the case of electricity. Low profit margins,
combined with a high share of electricity and gas costs point to sensitivity to changes in
energy costs and a likeimpact on those industries' global competitiveness.

1 In some energy intensive industries high concentration of large enterprises can be
observed, however, in many sectors the role of smaller and meiieoh enterprises
(SMEs) is of particular importancés higher energy costs might make the operators
of production facilities to think to relocation as an option, the role of SMEs is
important from the angle of employment, given that they are more closely bound to
the local economy.

164



3.1.

3.1.1.

Energy prices in a gltval context

This chapter discusses the role of energy in cost competitiveness from a global perspective. It
provides analysis of recent developments in global oil and coal markets as well as regional
developments in the wholesale prices of electricity gad in some of the EU's major
economic partners. The chapter looks into retail price levels of electricity and gas and their
evolution over time, providing estimates of the breakdown of electricity and gas prices and
indications of energy price subsidiassome major economies.

In the case of electricity and natural gas, price differences across regions have always existed,
but the last few years have seen widening price gaps, in particular the price of natural gas in
the US, Europe and Asia. This progdms been driven by factors such as the shale gas boom

in the US, the impact of eihdexation on gas price dynamics in the EU, and sharply
increased gas demand in Japan in the aftermath of Fukushima.

The chaptediscusses the significance of energy miead costs for the competitiveness of
different sectors of the economy, looking into the role of the EU in global export markets for
energy intensive goods.

Global energy commodity and wholesale prices

Energy commodity prices vary across global regienthe degree of variance partially
depends on the existence of highly liquid global markets and may reflect factors such as
degree of competition, production or import costs and contractual terms, cost of
transportation, as well as taxes and subsidies.

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 steiqure 104). The presence of highly liquid
internatonal markets and relatively low costs of transporting crude oil and petroleum
products explain the modest differences in prices across countries and regions (Figure 106).
The peak of crude oil prices in 2008 was followed by a fall in 2009 and recoveveis |
exceeding 10USD/bbl in early 2011. Crude oil spot market prices have remained volatile
since 2011 despite a recent drop to the lowest level since July 2012. Spot prices for West
Texas Intermediate (WTI) and North Sea Brent crude oil benchmarksdnparity in mid

2013. By contrast, the average Br¥WT| price spread in 2012 was about 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 ¢atBrs a result of new US
crude oil transport infrastructure and US refineries running atreeard levels.
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Figure 104 Evolution of global crude oil prices 20072013
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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 affects the
avelge monthly price. Analysis of the IEA shows that over the first quarter of 2013 crude oil
import costs increased over fourth quarter 2012 levels in all major IEA member countries
except the United States. Year on year, average import costs in IEA mebgies fell by

5.5%, with the United States9(2%) and Korea-5.6%) reporting the largest decreases.

Figure 105 Evolution of average import costs of total crude imports
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Unlike oil, which is widely traded internationally, the worddal market is predominantly
supplied by domestic production with internationally traded coal accounting for a relatively
small part of the market (around 20%). Internationally tradedns coal is split into two
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major markets; the Atlantic basin (focussed on the AmstefdatterdarrAntwerp, ARA

hub) and the Pacific basin (focussed on the Newcastle hub). Europe is increasingly an import
led coal market and international prices act a®riege 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 US coast, with major suppliers being
South Africa, Colombia, Russiad Poland; the share of US coal in total coal imports to the
EU has increased from 12% in 2008 to 17% in 2815, The Richards Bay port in South
Africa plays an important role in constraining price divergence across the two basins.

Coal prices can diffedue to differences in coal quality and transportation costs. In recent
years the spreads between the major coal benchmarks for internationally traded coal to the
Atlantic market have been edging ever lower. China became a significant net importer of coal
in 2009 Sincethen prices of Chinese coal imports have risen above those in Europe and have
remained at a price premium of up to 50% (see figure below).

Figure 106. Evolution of coal price benchmarks
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The uranium spot market typically exhibits low levels of liquidity and can deviate
significantly from the term market depending on the shorter term supply/demand balance of
market participants’. There is no formal exchanger faranium. The most liquid traded form

129 Nalbandian, H. and Dong, N. 2013. Coal and gas competition in global markets. IEACDEaBentre.

10 The Pacific market is made up of the utilities in Japan, South Korea and Taiwan, as well as increasing trade going &nd ihina

India; Australia, Indonesia, and recently Vietham, have been the main suppliers to this market

31 yranium 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 iacioatorsd § and
proprietary to the business that has developed them. The Ux U308 Price® indicator is one of only two weekly uraniurtamice ihat

are accepted by the uranium industry. The Ux U308 Price® is used as the settlement price for the NYMEX Ux@ UB&8 Futures
Contract (UX).
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3.1.2.

of uranium is U308 in the form of yellowcake (uranium concentrate powder) for shipping to
nuclear power stations.

Figure 107. Uranium prices 20092013

B Ux U308 Price

Ux LT U308 Price
© UxC

SourcelUxC. * Source corrected, tegital mistake in the original version of the report

Natural gas

The physical properties of gas make it more expensive to transport than other energy
commodities. Historically, as gas was produced and consumed locally or regionally,
international trade igas was quite limited. Therefore, in contrast with the relatively narrow
price range of other global energy commodities such as crude oil and coal, there are
pronounced interegional price differentials inatural gastraded across the globe that have
increased over recent years. The convergence or divergence of prices differs in periods of
tight supply or surplus relative to demand; these are also determined by pricing mechanisms
(gason-gas competition or cihdexation). Development of price signalspgth in the LNG

spot market and expansion of infrastructure may over time reduce global gas wholesale price
differentials. The growing LNG market is expected to also have an impact on price
convergence as is the liquidity and transparency of gas tradregional markets.

Analysis by the International Gas Union points to different drivers of spot gas prices across
different region§2 North Americais a market where gas prices are driven by demand and
supply fundamentals and gas is traded at the liquidrandparent Henry Hub. Current Henry

Hub spot price levels reflect the impact of a surge in shale gas production over the last 5
years.

Northern Europeis also a market driven by liquid hub prices, primarily at the UK NBP,
Dutch TTF, the German NCG anda§pool and the Belgium Zeebrugge. In 2012 about 70%
of gas in NortAWest Europ&3was priced on a gasn-gas basis. Yet, unlike North America,
marginal price dynamics at European hubs are influenced bgdeked pipeline contract
prices.

1321GU 2013. Wholesale Gas Price Surve3013 Edition. A global review of price formation mechanisms 20082
133 1n the survey of IGU NorttWest Europe is defined as UK, Ireland, France, Belgium, Netherlands, GermanygiRenm
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Southern Europeseems 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 the development of new
interconnection with France. In contraBgstern Européias not yet developed a liquid gas
trading hubs and is yet to benefit from liquid markets where-terng contracted gas is
complemented by shetérm and spot dedf¥.

Asiais the key driver of LNG mrket growth, with most gas delivered under long term oil
indexed contract prices, typically at a substantial premium to US and European hub prices.
Even thoughSouth/Central Americas a relatively small gas market by volume, buyers in
countries such asrgentina, Brazil and Mexico can have an impact on global spot pricing
with spot price levels typically trading within a band of Asian spot priceasd indeed at
premium in the second quarter of 2013.

Figure 108 illustrates the continuing variation among global wholesale prices for natural gas
and indeed the volatility of prices in the period 2WA3.The gap between regional gas
prices has started widening in 2010 and reached its highest level in April 2012thelday

ahead price on the National Balancing Point (NBP) in the WUlhe most liquid and
traditionally lowest price gas hub in the EUvas 4.2 times the price buyers paid at Henry
Hub in the US; in the same month the German border price was 5.8 lienpsde at Henry

Hub. For comparison, in 2010 spot prices at NBP were twice as high as these at Henry Hub
and a year earlier were at only 50% above those at Henry Hub.

Over the course of 2012, wholesale buyers at the NBP (UK) paid over 3 times as ngash for

as buyers at Henry Hub (US). Over the course of 2012 the German border price was around 4
times greater than the price paid by US wholesale buyers at Henry Hub. This trend is
explained mostly by the surge in US shale gas, which has driven pricestaldwstorical

lows. At the same time, high oil prices have exerted upward pressure on gas prices in Europe
and Asia Pacific, which are mostly linked to'3il

The beginning of 2013 saw spot prices at Henry Hub double from their historical lows of
April 2012 The decline in international oil prices of early 2013 contributed to the stability or
slight reduction of gas prices outside of the US.

% n December 2012 a gas exchange was launched on the Polish Power Exchange (PolPX) and in January 2013 a gas exchange was
launched in Hungary.

1% As indicated orFigure 59 data from the 2012 annual survey on wholesale price mechanisms by thetibriatr@as Union shows that

44% of gas consumption in Europe was priced on sogams competition basis, as opposed to 51% which was stitideked. The share

of oil-indexed volumes has gone down from representing almost 80% of consumption in Z8D% ta 2012. Yet, strong regional
differences persist in price formation mechanisms with about 70% of gas in-\WesthEurope (defined in the survey as UK, Ireland,

France, Belgium, Netherlands, Germany, Denmark) priced on-arggess basis in 2012, cquared to less than 40% in Central Europe

(Austria, Czech Republic, Hungary, Poland, Slovakia and Switzerland)..
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Figure 108 Evolution of wholesale gas prices: US, UK, Germany and Japan
(USD/mmbtu)
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Saurces: Platts, Thomson Reuters, BAFA. For Japan: simple average price of LNG from Qatar,
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Between 2007 and 2012 wholesale gas prices in Europe and Asia Pagificegions where
oil-indexation remains an important prigimechanisni rose, cementing their position as the
two regions with highest priced wholesale gas.

Globally, analysis by the International Gas Union shows that since 2007 wholesale gas prices
have increased consistently in all regions except North AmeTioare have been wholesale

gas price increases in China and India, owing to greater import levels and increases in
regulated domestic prices. Latin America has also seen a doubling of wholesale gas prices and
in the former Soviet Union average prices hevare than doubled, 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 pricelsave risen slowly, with a significant increase in 2012 over 2010 as a
result of regulatory changes in Iran (IGU 2013).

170



Figure 109 Evolution of wholesale price levels by world region (206Z012)
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Souce: International Gas Union and Nexant. Wholesale Gas Price Su20é&§ Edition

Note: Comparisons of wholesale price levels need to be treated with caution. The wholesale price can
cover different points in the gas chaimvellhead price, border prichub price, citygate pricd 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 in two: a regiorincluding the Indian subontinent plus China, called Asia, and another region
including the rest of Asia plus Australasia which is called Asia Pacific.

IGU's analysis also shows that the combination of falling prices in North America and rising
prices n Asia, Latin America and the former Soviet Union, has led prices in the latter regions
to overtake those in the former. Only in the Middle East and Africa, where prices are often
restricted to the cost of production or below as a subsidy, are average lpr@r than in
North America.

The widening of regional gas price differentials has come against a backdrop of a number of
important global trends: from the surge in oil and gas production in the US due to exploitation
of shale ga¥® and other unconventiah resources to opening up of new hydrocarbon
provinces in Africa and elsewhere and a shift in the energy balance towards renewables in the
EU (IEA, WEO 2013).

1% See textbox and ECFIN 2013. Energy Economic Developments in Europe.
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Figure 110 Wholesale prices gas prices globally (USD/mmbtu, 2012)
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Figure 111 Average wholesale gas prices in 2012 (USD/mmbtu)
Source: International Gas Union and Nexant. WholesaseR&Eae Survey 2013 Edition

Legend
No data
B <3 UsDimmatu
I 306 USDimmbty
6,01 to 10 USD/mmbtu
- 10,01 to 13 USD/mmbty

I - 13 UsDimmbty

Sources: IGU, Nexant 8
8 Eurcgeographic for the admini rative boundaries; ® 0G ENER - October 2013

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 wellheadrocity-gate prices in producer countries.
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Looking at LNG price levels confirms once again that Asia Pacific, along with some EU
countries, remains at the high end of LNG import prices. It also shows that Latin America is
starting to pay dearly to satisfiys increasing appetite for LNG supply, due to falling
indigenous production coupled with growing gas demand diactricity generation.
Traditionally LNG has been traded under le¢egn contracts, mostly indexed to oil, with spot
markets starting to emegcat the turn of the 2century and exceeding 30% of global LNG
trade in 2012’ In 2012 LNG accounted for 19% of gas needs in Europe, as opposed to 46%
in Asia and 21% in Latin Ameri¢¥, wi th Europe6s share of
against increasedonmpetition fromcoal, availability of renewables and higher pipeline gas
imports.

Figure 112 Overview of global spot gas prices for LNG in the first half of 2013
(USD/mmbtu)
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From a competitigness point of view, future US LNG exports have been in the primary
focus, in particular when evaluating whether US LNG is cheap-vis alternative sources of
supply such as Australia and East Africa. From the perspective of potential importers, equally
if not more important is the fact that 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 possible ramping up of US exports may haigmiicant impact on

global LNG pricing dynamics.

3" The worst drought in decades depleted hydroelectric reserves ih 8rdzncreased its LNG imports by a factor of three in the first four
months of 2013 as compared to the same period in 2012.

1% Regional weighted averages. Significant differences among LNG importers in the EU with Spain meeting around 60% ofritsthas de
by LNG and lItaly around 10%. Source: International Gas Union. World LNG Repoit3 Edition
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SHALE GAS PRODUCTION IN THE US*

Shale gas production became significant in the US only from 2007/2008 onwards. In 2011 shale gas cg
more than one third of total natural gas production in the @8mparedd only around 5% in 2005. The ElA
estimates that in 2013 the US is set to over{
producer of petroleum and natural gas.

Shale gas has revived otherwise declining natural gas production in the USesgfdre its impact on thg
overall energy mix of the country should not be overstated. The share of natural gas share in the US er
increased by only 2% between 2000 and 2011. A more significant increase could be observed in the &€
mix where the gas share went from 18% to 25%.A similar pattern can also be observed in the EU w
share of gas in the energy mix increased from 23% to 25% over the same period while it went from 17%
in the electricity mix.

The implications for engy dependence have been profound. Since the US has been able to source mq
increased natural gas consumption domestically, the country's overall import dependency has fallen to
low of 18% in 2011, down from about 25% in 2000. In contrastEU's total energy import dependency
increased from 47% to 54% in the same period (and from 49% to 67% in the case of natural gas).

Natural Gas Production in the US and share of shale gas in total gas production

25 r TCFY o 7 40
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—&— Share of Shale gas in tot gas (rhs)

Source: Energy Economic DevelopménEurope, DG ECFIN

3.1.3. Electricity

Electricity is not a global commodity: the need for proximity betweketricity plants and
customers makes it a regional industry. Differences in energy mix and gemgraitfolios
determine regional variances between wholesale electricity prices. At the same time markets
in generation technology are global. Regional differences in wholesale prices for electricity
appear to be far less pronounced than in the cas®bfjap prices: over the second quarter of
2013 prices at the major wholesale markets in Europe, the US and Australia all traded in the
range 3650 Euro/MWh.

The US has many regional wholesale electricity markets. Wholesale electricity prices are
closely ted to wholesale natural gas prices in all but the centre of the country. EIA analysis
shows that average greak, dayahead wholesale electricity prices rose in every region of the
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US in firsthalf 2013 compared to firgtalf 2012°°. The most important fast was the rise in
the price of natural gas in 2013 compared tey&ér lows in April 2012; spot natural gas
prices at the major hub in the US increased fromJEBD/mmbtu in the first half of 2012 to
3.7USD/mnbtu in the first half of 2013

The increasen electricity prices was not uniform across regional electricity markets in the
US. Prices in the wholesaddectricitymarket of Texas increased less than much of the rest of
the nation, largely because of the mild weather this spifing

Analysis of theAustralian 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 262Q12. Following some initial marke
volatility, the introduction of carbon pricing caused an uplift in electricity spot prices of
around 21%, in line with expectatidfis The Australian Energy Market Commission states
that nominal wholesale prices rose nationally by 14% from 2012 to 122013, in part
reflecting the impact of the carbon prite In New South Wales wholesale energy prices rose
by almost 30% between 2012 and 2013.

In Europe, falling coal prices since the beginning of 2011, low carbon prices and the
increasing share of mewables have led to relatively stable electricity wholesale prices over
2012 and early 2013 and sharply decreasing prices in the second quarter of 2Fl@ufsee

18). Regional wholesale electricity prices shoveeligher degree of convergence than in the
last couple of years with the exception of the UK and lItaly, two markets in ehactricity
usually trades at a premium in price to most continental peers due to high dependence on
natural gas and reliance anports. In the Central Western Europe (CWE) region, renewable
electricity 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 ragnal prices down in both the CWE and CEE regions to-year lows by

the end of Q2 2013.

139 Refers to the lower 48 state, e.g. to the US states located on the continent of North America south of the Canadidridhoesteh)des
the states of Alagkand Hawaii. Washington D.C., is also included when the term is used.

101n April 2012, wholesale prices in Texas spiked because of a sharp increase in temperature near the end of the month.

141 australian Energy Regulator. State of Energy Market 2012.

420n 13 November 2013, its first working day, the new Government of Australia introduced the package of bills to repeal thasarbon
including the emissions trading scheme.

175



Figure 113 Electricity wholesale prices in Europe, US and Australia (2012013)
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Note: The PJM I nterconnectionds Western Hub in the
D.C. and northwest to central and western Pennsylvania. The PJM price is a weighted lzaterage orpeak

price (onpeak hours: howending 8 through 23) and gfieak hours (howending 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. Th&RCOT 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 Taamevést Australia and Northern Territory

are not connected to the NEM. New South Wales is the largest among the five regional Wkedetsricity in

the National Electricity Market (NEM) is traded via a gross pool which is settled on a half hosidy bach
jurisdiction or state settles their own pool price, known as the Pool Price or Regional Reference Price (RRP).

International comparison of retail prices of electricity and ga$*®

This chapter compares the level of retail prices for electrigity gas for mediursized
industrial consumers and households in the EU with those in major global economies. Unless
otherwise specified, comparisons are made for 2012 and all prices are converted into
Euro/MWh using the annual exchange rate of the ECB dgeeof period).

One major caveat when dealing with international comparisons is the lack of a common
harmonised data source for retail prices for electricity and gas. A wide variety of reputable
sources of data have been used and validated as far adg(ss@sources and explanatory
notes under each chart). Nevertheless, different countries apply different reporting standards
and conventions, inter alia with regard to categories of consumers. In addition, industrial retail
prices can vary significantlyithin countries and industrial stgectors’ both in the EU and

in other economies.

This chapter does not take into account exemptions and preferential-prasteer in the EU
nor in other economies as data is scarce and information difficult toifguen& global

“3Data as of September 2013. The comparison is made after converting all plii¢R/MWh using 2012 annual exchange rate of the
ECB.
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3.2.1.

comparative context. Wherever possible, industrial prices are presented net of recoverable
taxes, while household prices include all taxes and duties. When it comes to large and very
large consumers, the reported retail prices (by Eurasthbther international bodies and data
providers) for electricity and gas may in fact be considered a conservative overestimate. This
holds both for retail prices within the EU reported to Eurostat and for retail prices of other
economies. Large consumsemay purchase directly from wholesalers and be partially or
completely exempt from certain network charges, taxes and levies that are nevertheless
reported as nenecoverable in general electricity and gas retail price statistics.

Due to the considerabtéivergence in levels of retail prices paid by industrial and residential
consumers across the EU, in 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-&: 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 recoveeatds).

Electricity retail prices

In 2012, in 18 EU Member States 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 consrsi*

In 2012 industrial electricity prices levels for medksime industrial consumers in the 18
Member States below EU weighted averages were comparable to those reported for industrial
consumers in economies like Norway, Turkey, China, Brazil, Ukram Mexico. In the
remaining Member States prices were comparable to those in Japan (or higher, in the cases of
Cyprus and ltaly). Industrial consumers in countries such as New Zealand, India, Russia,
Indonesia, US, Saudi Arabia and UAE paid prices bélinvsome cases well belovthese in

the lowest priced EU Member State.

On average in 2012, across the EU and denominated in Euro, msidrinmdustrial
consumers in the EU paid before exemptions about 20% more than companies based in China,
about 65% mee than companies in India and more than twice the price for electricity as
companies based in the US and Russia. Industrial electricity prices in Japan were 20% higher
than those faced by average industrial European consumer.

Middle East countries sucls &audi Arabia and UAE have by far the lowest prices: industrial
consumers in Europe pay more than 3 times as much as industrial consumers in these
countries.

In 2012 industrial retail prices in China were almost twice as high as those in the US. The IEA
points out that China's industrial electricity prices have increased significantly in recent years,
largely because of rising coal prices and ciagssidies in favour of residential consumers
(IEA, WEO 2013).

Data from the energy intensive case studiesgnted in chapters 1 and 2 supports the retail
price level data. A comparison of 2 Hased brick and roof tile producers shows that in 2012
on of these plants paid 42% more for electricity than the Russian plant with comparable

144 Electricity industrial: 502000 MWh annual consumption (Eurostat band IC), electricity household: 258000KWh annual
consumption (Eurostat band DC), gas industrial: 10-0000 000 GJ (Eurostatabd I3) and gas household: @00 GJ (Eurostat band
D2).
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characteristics, while &hother EUbased plant paid almost twice as much as the Russian
plant. Comparison of two Ebased brick and roof tile producers in 2012 shows that one of
these paid for electricity 2.7 times as much as abbkd plant, while the other paid 10%
more than e USbased competitor. The Russian brick and roof tile producer paid 54
Euro/MWh in 2012, while the U8ased brick and roof tile producer paid 69.1 Euro/MWh
(ENTR, CEPS).

In the case of wall and floor tiles, electricity prices paid by tweliaded prodwers were 2.2

to 2.6 times these in the plant in the US. The price gap between one Russian plant and the
two EU-based plants is in the range of factor 8.5 to factor 10. A comparison between the price
paid by the Russiahased brick and roof tile producencathe Russiatvased wall and floor

tile producer shows that the former paid for electricityebdo/MWh, while the latter only 9
Euro/MWh, which suggests preferential treatment of the wall and floor tile producer used in
this comparison. A comparison b&en the electricity prices paid by three steel producing
plants in the US (one BOF, one EAF, and one rolling mill) anebBted steel makers points

that in 2012 Elkbased plants paid twice as much for electricity asbdSd onesAnnex 4
illustrates these comparisons.

Figure 114 Retail electricity prices in 2012: industrial consumers
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Note: EU electricity prices for industry refer to consumption band IC, exelud VAT and other recoverable

taxes. Electricity prices for industry for Canada refer to 2010 and for Korea to 2009. ECB annual exchange rates
have been 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 nafugas prices reported by South Korea indicatedl 4%

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 piric€hina, but prices include
production tax (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
consumptioris not taxed at the federal level in the United States, but it is taxed in some states.

Sources: Eurostat (EU, Turkey and Norway), CEIC (China), ANEEL (Brazil), ERRA (Russia, Saudi
Arabia, Nigeria, Ukraine and United Arab Emirates, data provided in BEMiin)stry of Finance of

India (India), IEA (Japan, Korea, Canada, Mexico, New Zealand, Canada), EIA (USA), Australian
Energy Market Commission (residential prices in Australia).
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3.2.2.

Households in the EU on average paid prices comparable to those in Norwayeliand
and Brazil. On the other hand, European households on average paid more than twice as much
as US households.

Figure 115  Retail electricity prices in 2012: household consumers
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Note: EU, Turley 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 chafsirostat (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), El (USA), Australian Energy Market Commission (residential prices in
Australia).

Gas retall prices

On average and denominated in Euros, in 2012 medined industrial consumers in the EU

paid four times as much for gas as industrial consumers in th€&fada, India and Russia

and about 12% higher retail prices than those in China. Prices in the 10 Member States where
industrial prices were below the EU weighted average paid prices comparable to those in
Ukraine, China and Turkey. Industrial gas pricesBrazil and Japan were above the 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 level of gas prices faced by households in
Japan and 30% belothose 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.

This is indeed reonfirmed by the case study data from two-E&$%ed bricks and roof tile
producers that pay about &M times as much for gas as a similar plant in Russia. The
comparison of two other Ebased plants producing bricks and roof tdéswthat these pay
2.8-3 times as muckor gasas a similar U$ased [ant. A comparisorof two wall and floor
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tile producers in the EU point to a difference in the range4tifhes with natural gas prices

paid by a Russian plant. A comparison between twebB&ked wall and floor tile plants and a
US-based plant point to aatural gas price difference in the range of-B.6 times. A
comparison of prices paid by three ste®lking plants in the US (one BOF, one EAF and one
rolling mill) with the prices paid by Edbased steel makers in the sample (see Annex 2) also
showsthat EU-based producers paid four times as much for natural gas than the three US
based plants. In the case of ammonia, the steep fall in natural gas price in the US transformed
it from a marginal producer to one of the lowesst producers in the worldAnnex 4
illustrates these comparisons.

Figure 116 Retail prices of gas in 2012: industrial consumers

80 EUR/MWh

70 EUR/MWh ——

60 EUR/MWh

50 EUR/MWh

40 EUR/MWh —— —

30 EUR/MWh — —

20 EUR/MWh —— — - — -

10 EUR/MWh —— —— - —— - —— -

0 EUR/MWh

Notes: Australia 1 refers to prices paid under new costtactarge 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 general sales tax). Prices for Korea and
Japan refer t@011. Prices for Japan, Ukraine, China, Turkey, New Zealand, Russia, Canada and the
EU exclude VAT (in the case of EU and Turkey also other recoverable taxes, if any). Prices for Korea
(2011) and the US include taxes. No data on taxation in India. Tte fori Brazil includes federal

taxes as PIS and COFINS (social contribution taxes) and state taxes such as ICMS (tax on circulation
of goods and services; no valadded or general sales tax in Brazil) which has different rates for each
state. In June 201tBie government of India approved a new pricing formula for gas proposed by the
Rangarajan Committee, which is expected to double natural gas prices starting from April 2014.

Sources: Eurostat (EU and Turkey), CEIC (Brazil, China), ERRA (Russia, Ukr#i#e)(Japan,
Korea, New Zealand, US, Canada), KPMG (India), Australian Industry Group (Australia 1 = large
industrial consumers, new contracts) and Office of Tasmanian Economic Regulator (Australia 2 =
small business consumers)
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3.3.

Figure 117. Retail prices of gas in 2012: household consumers

EUR/MWh
140

120 -

100 -

80 -

60 -

40 o

20 o

EU highest
Australia 2*
New Zealand
EU average
EU lowest

households

Note: Data for Korea and Japan refers to 2011. Prices include all taxes.

Sources: Eurostat (EU and Turkey), CEIC (China), ERRA (Russia, Ukraine), IEA (Japan,Meaxea,
Zealand, US, Canada, Mexico), Australian Energy Regulator (household consumer prices)

Retail price evolution™*

Looking at the evolution over time of the r@adlex of industrial electricity prices, one can see
that between 2008 and 2009 industriahgamers in OECD Europe faced an increase in
electricity prices of about 10%. In real terms the index of industrial electricity prices stayed
fairly stable between 2009 and 2012. All in all, between 2008 and 2012 industrial consumers
in OECD Europe faced dncrease in electricity prices of almost 10% in real tétfhs

In comparison, the real index of industrial electricity prit@sthe USis down by 10% in
2012comparedo 2008, with the biggest drop coming in the period 22Q02.

Between 2008 and 2012 ethrespective national indices of industrial electricity prices
increased by 4% in Canada, 14% in Korea and Japan, at 19% in Australia.

Year on year in the first quarter of 2013, the IEA reports that the real price index of industrial
electricity prices wet up by most in Ireland (+20.3%), Italy (+13%) and Turkey (+10.9%),
while the biggest drop across OECD countries was in Polédraff).

145 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 pricéevels Here we present IEA indusdti price indicesin real terms (deflated with PPI)
calculated in national currencies. Therefore these figures are not affected by fluctuations in exchange rates.

1481EA publishes retail price evolution data for OECD Members only. OECD Europe excludesi®@ulianatia, Cyprus,

Latvia, Lithuania, Malta and Romania.
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Figure 118 Index of real electricity prices for industrial end-users (2008=100)
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Source: IEA, European Commission calculations

Note: The indices have beennaferenced (rdased) to year 2008 from the original calculation of the
IEA that uses 2005 to fit the overall timeline of the price analysis (2008). The EA computes the

real price index from prices in national currencies and divided by the country specific producer price
index for the industrial sector and by the consumer price index for the household sector.

The divergence in the evolution paths is egesater when it comes to industrial prices for
natural gas. Industrial gas price indices show that users in Canada and the US are now
benefiting from prices comparable in real terms to those irR9®(in the case of US) and

late 90s (in the case of Cat#d which decreased by more than 60% between 2008 and 2012.

In OECD Europen 2012 the index of real natural gas prices for industrial users was at its
level of 2008. Industrial users in Japan and Korea saw the steepest growth in gas prices, with
2012 prces standing 32% and 39% above their respective 2008 levels.

IEA analysis shows that in the first quarter of 2013 year on year the real price index of
industrial enduse prices for gas rose most in Turkey (+30.5%) and New Zealand (+18.9%)
and fell most irSlovenia {15.3%) and the Slovak Republi& (6%).
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3.4.

Figure 119 Index of real natural gas prices for industrial endusers (2008=100)
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Note: The indices havbeen raeferenced (rdased) to year 2008 from the original calculation of the
IEA that uses 2005 to fit the overall timeline of the price analysis €2008). The IEA computes the
real price index from prices in national currencies and divided bgadhetry specific producer price
index for the industrial 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 sam@anents as the ones used in

our decomposition analysis of European retail prices. In reality this is not always feasible as
different countries provide profoundly different degrees of disaggregation.

The comparison othousehold electricity prices shows that the energy component in
Germany and especially in the UK tends to be at levels much higher than in the US, Australia
and Turkey. The network component in Germany and France is higher than in the US, while
in the UK and Turkey it is lower than in theSUAustralia stands out as a country with
exceptionally high network costs as well as other charges. Estimates based on data from the
Australian Energy Regulator show that more than a fifth of the household electricity bill
comes from retail and energy sthe costs including the 'shop front' for a consumer's
electricity supply and costs from schemes for energy efficiency and renewables, as well as
carbon costs.
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Table 45. Breakdown of household electricity prices

us
(2011) | Australia | Turkey | Germany | France | UK
Eurocent/kWh

energy 5.8 7.6 8.3 8.5 5.3 13.4
network 4.2 11.0 3.4 5.9 5.0 3.6
taxation n.a. 3.0 12.4 4.2 0.9
other 5.2
Total 10.0 23.9 14.7 26.8 14.5 17.8

Source: Eurostat for Germany, France, UK and Turkeyorgk half of 2012. Notes: United States: electrieity

2011 data from EIA Annual Energy Outlook 2013. Transmission accounts for 1.1 Eurocent/kWh, distribution
accounts for 3.1 Eurocents/kWh. No data on taxation. Australia: European Commission calchkdeh®n

data on household price levels published by the Australian Energy Market Commission (Electricity Price Trends
Report 2013) and breakdown of household bills by the Australian Energy Regulator (State of the Energy Market
2012). Other costs: in tlease of electricity in Australia these include carbon costs, green costs and retail costs.

In the case of prices of natural gas for households, the energy component in Germany, France
and the UK is much higher than in the US and Austiliarhe network cmponent in
Germany, France and the UK is much higher than in the US, but much lower than in
Australia.

Table 46. Breakdown of household gas prices

US | Australia | Germany | France | UK
Eurocent/kWh
energy 0.7 2.0 3.6 3.4 3.6
netwok 0.9 4.5 1.7 2.4 1.5
taxation 0.1 2.2 1.1 0.5
other 1.1 2.1
Total 2.8 8.6 7.4 6.8 5.6

Source: VaasaETT for Germany, France and UK, prices in capital cities in 2012. United States: European
Commission calculations based on data on household prietsIby the EIA and breakdown of household bills

by the American Gas Association. Other costs: in the case of Australia these include retail costs and carbon
costs. In the case of the US these include net interest, other and net income, depreciatinartsatian,
administrative and general, customer accounts, bad debt.

When looking at the share of network charges in EU retail electricity prices, it is worth noting

that in a ranking of 144 countries undertaken by the World Economic Forum on quality of

electricity supply, 5 of the top 10 positions are occupied by EU Member States. There remain
differences between Member States, with 15 EU Member States in the top 30 (NL, DK, AT,

UK, FR, FI, SE, BE, LUX, CZ, IE, DE, SK, PT, SI, ES) , while the remainiBgahk lower

down the list with RO and BG in positions 88 and 95 respectively.

7 This holds also in case one assumes that domreeven alli of costs classified under 'Other' should be included under the energy
component.
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Table 47. Quality of electricity supply globally

2.07 AQuality of electricity supply

How would you assesa the quality of the electricity supply in your country (lack of interruptions and lack of voltage fluctuations)? [1 = insufficient and suffers frequent

interruptions; 7 = sufficient and reliable] | 201112 weighted average

RANK COUNTRYECONOMY VALUE 1

Netherlands .
lceland...
Hong Kong SAR
Switzerland ........
Denmark...
Singapore .
Austria ..,
United Kingdom.

9  France
10 Qatar .
11 Finland
12 Sweden.
13 Belgium .
14 Canada..........
15 Luxembourg
16  Czech Republic .
17 Norway .
12  Ireland
19 Germary
20 United Arab Emirates...
21 Saudi Arabia
22 0Oman ...
23 Bahrain .....
24  Barbados..
25 Slovak Republic.
26  Portugal.
27 Australia.
28 Taiwan, China.
29  Slovenia......
30 Spain o
21  Bosnia and Herzegovina.
22 Korea, Rep. ...
22 United States ..
24 New Zealand
35 Malaysia.
26 Japan ...
27 Uruguay.
28 ltaly......
29  Jordan..
40 Hungary.

O~ oo, BAEWMN =

44 Thailand......cooee
45 Brunei Darussalam.
46 Georgia..
47 Poland ...
48 lsrael..
49 Croatia
50 Trinidad and Tobago.
51 Cyprus..
52 MNamibia.
53 Chile......
54 Sri Lanka..
556 Seychelles.
56  Morocco ...
57  Greece..
58 Estonia.
59  China.
80 Iran, Islamic Rep.
61 Puerto Rico........
62 Colombia..
63 Kuwait ...
&4 Macedonia, FYR
65 Latvia....
66 Mauritius

I

wooococoooswwwNVDLDERRRR D DN

69

70 LA —
Al LA0 —
72 Malta ..4.8 —

SOURCE: World Economic Forum, Executive Opinion Survey
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73
74
75
76
7
78
79
80
a1
a2
a3
24
85
26
a7
a8
29
g0
a1
92
a3
94
a5
a6
97
a8
eie]
100
101
102
102
104
105
106
107
108
109
110
111
112
132
114
115
e
17
e
119
120
121

127
128
129
120
121

132
133
134
135
136
137
138
139
140
141
142
142
144

COUNTRY/ECONOMY VALUE
Serbia
Peru...
Azerbaijan
Montenegro
Turkey......
Ukraine ...
Mexico ...
Algeria ..
Kazakhstan.
Egypt....
Jamaica
Russian Federation ..
Libya .
Moldova...
Rwanda ...
Romania ........
Gambia, The..
Ecuador...
Suriname .
Swaziland ...
Indonesia....
South Africa
Bulgaria ......
Cote d'lvoire ..
Bclivia ...
Philippines ..
Mauritania...
Nicaragua ...
Lesotho ...
Kera ...
Maongalia..
Botswana....
Cambodia
Honduras.
Zambia ...
Argentina ...
Mali

India...
Mozambigue..
Wietnam ...
Ethicpia.
Liberia. ..
Paraguay ....
Ghana......
Guyana....
Timor-Lests ...
Kyrayz Republic.
Cameraon......
Sierra Leone ..
Eenin.

Gabon ..
Tajikistan..
Burkina Faso..

MEAN 4.5

e

Uganda.......c.oocveis
Dominican Republic.
Wenezuela...
Tarzania ..
Burundi....
Senegal ......
Cape Verde
Bangladesh.
Zimbakwe
MNigeria ..
Haiti
Chad..
Giuinea.....
Yemen .....
MNepal.......
Lebanon ..
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3.5.

Energy taxation

Globally, countries differ in the way they tax energy in terms of the rahgeoducts taxed,
definitions of tax bases, tax rate levels and rebates and exemptions. There are often substantial
differences in the way in which different forms, uses and users of energy are taxed. While EU
industry generally pays lower rates of ta@at on energy products in comparison to
households, the share of tax in the total energy price for industrial users remains high in some
EU countries, especially in the case of electricity. This in many cases is moderated by various
exemptions and prefergal tax treatment of industrial consumers meeting certain critdria

In a global comparative context, EU Member States tax electricity and natural gas more
heavily than other global competitors and also more heavily than other economies that face
high energy prices, such as Brazil and Japan. For example, the share of tax in industrial
electricity prices in Germany is five times as high as in Japan and more than double than it is
in Brazil (Table 48). On the otkr hand Brazil and China tax natural gas for industrial use
more heavily than Germany and France.

Table 48. Share of tax in industrial energy prices in selected countries, 2012

Electricity Heawy fuel oil Matural gas Steam coal
Germany 33 4 10 ]
Brazil 26 n.a. 22 n.a.
China 15 20 15 18
France 15 3 4 &
Japan 7 8 b 11
ndiz n.a. 22 n.a. 16
United States n.a. 5 n.a. n.a.

Motes: In most cases valus-added tax is refundable for EU industry; hence, taxes reported mainly reflect
excise duties or other taxes. In Germany, most energy-intensive industries are exempt from the renewables
levy and electricity tax, while coal and gas use is also exempt from taxes for most industries. In France and
Garmany, the tax shares on heavy fuel il apply to low sulphur fuel oil. Data for China varies depending on
product and sector specification. In the United 3tates, taxes on gas and electricity mostly refer to general
sales taxes levied by the states (between 2-6%), although their nationzl average is unknown; similarly for
coal the national average of various taxes is unknown.

Source: IEA WEO 2013 and sources therein.

Some majoreconomies have lower consumptibased taxes on electricity and gas (VAT,
general sales tax): for example Japan has a 5% VAT on electricity and gas and South Korea
has a 10% rate on electricity. General sales taxes levied by the states in the US are in the
range 26%. In comparison, in the EU VAT rates for electricity and gas range from 6% in
Luxembourg to 27% in Hungary.

148 Data on excise duty special regimes in the EU ilalvie here
regiuhttp://ec.europa.eu/taxation_customs/resources/documents/taxation/exces#edetgy products/rates/excise_duties
part_ii_energy products_en.pdf
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Figure 120 VAT rates on natural gas and electricity
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The OECD has looked into the effective tax rates on electricity and natural gas across all
OECD member$® In Australia the consumption of electricity is not taxeldwever, nost
electricity producers are required to pagarbon pricg(set at AUD23 per tonne of carbon
emitted and rising 2.5 per cent per annum in real t8fnsNatural gas for heating and
process use is untaxed (OECD 2013).

In Canada the consumption of electricity and fuels used to produce electricity is not taxed
federdly 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) (OECD
2013).

Japan taxes the consumption of electricity taxed at a rate odRBBIWh (less than

4 Euro/MWh). In addition, fuels used for electricity production 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 (abouEtfbBonng (OECD 2013).

South Korea taxes fuels used to generate electricity, but not the consumption of electricity. An
individual consumption tax is applied to LPG and natural gas (including liquefied forms) on a
per kilogram basis. An education tax also applelsPG (butane gas) on the same basis.

Electricity consumption is not taxed at the federal level in the United States but is taxed in
some states (OECD 2013).

Due to the generally lower tax burden on energy consumption outside the EU, it can be
expectedhat the importance of energglated tax exemptions is much smaller.

1490ECD. 2013. Taxing energy use in OECD countries. In: Taxing Energy Use: a Graphical Analysis. OECD Publishing. The OECD repor
covers taxes such as excises levied directly on agdlysieasure of energy product consumed and excludes general taxes, such as VAT.
The OECD methodology "looks through" taxes on electricity consumption to calculate upstream the implicit tax ratesroarther@igy

used to generate electricity.

®jnNovenber 2013 two years after Australiads carbon ppidecagbopaxssed par

took effect, the House of Representatives has voted to repeal it. The fate of the repeal now rests with the Senate.
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3.6.

Energy price subsidies

Increasing global competition and integration of production chains are developments-with far
reaching social, political and economic consequences. Various stfagesdoction may be
offshored to countries with less stringent or unenforced regulations or ones that subsidise
energy.

At the global level, much remains to be done to phase out inefficientfioskgubsidies that
encourage wasteful consumption. Eviough the large part of fossil fuel subsidies are
focussed on oil and petroleum products, the IEA's 2013 World Energy Outlook quotes the
results of a survey of 40 countries, showing that in 2012 subsidies to natural gas and coal
consumed by endsers amonted to 124 billion USD and 7 billion USD respectively, while
subsidies to electricity stood at 135 billion U8B Iran, Saudi Arabia, Russia, India,
Venezuela and China are the countries with the highest levels of subsidy to fossil fuels.

Significant subidies to natural gas and electricity in major economic partners for the EU,
such as Russia, India and China, does little to establish apley@hg field to for consumers
based in different parts of the world.

At the same time, the IEA signals that el major reforms to reduce or phase out fdssl

subsidies have been announced since 2012, increasing the momentum of recent years on this
issue. These include reforms to energy pricing made by India and China. India has announced
that power stationthat need to buy imported coal will be able to pass on the extra costs to
their customers? 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 theogptives

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% foregidential users. In a move to ease
electricity shortages, in July 2012 the country implemented a tiered electricity pricing system
for households whereby customers who use naeetricity will pay higher rates per
kilowatt-hour than those who use less. Russia raised electricity and gas Ipyid&b% on
average in July 2013 and plans to increase them further in July 2015.

®1To edimate subsidies the IEA looks whether energy prices are set below reference prices, which are defined as the fulpmlgst of su
based on international benchmarks. The estimates cover subsidies to fossil fuels consumecséng emdl subsidies to foskikl inputs to
electridty generation, but do not cover subsidies to petrochemical feedstock. For electricity, subsidy estimates are based emd¢ke differ
between endiser prices and the cost of electricity production, transmission and distribution.

132 ynder the old system, tariffs could not be increased to reflect fuel prices, sometimes leaving generators with litte iodeatdase
generation to meet peak demand and causing frequent blackouts and rolling outages.
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3.7.

Figure 121 Economic value of fossifuel consumption subsidies by fuel for top 25
countries, 2012°3
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Energy and cost competiveness

The current difficult economic climate exacerbates concerns about loss of competitiveness.
Competitiveness is a broad ma@oonomic concept related to quality of living and different
from the notion of cost competitiveness. For example, the-2013 Global Competitiveness
Index (GCI) of the World Economic Forum ranks 144 economies on a set of 12 pillars of
competitiveness grouped in three gnbexes: basic requirements, efficiency enhancers and
innovation and sophistication. Global competitiees implies a comparison of performance
with trade partners and market shares in world markets. In contrast, cost competitiveness
applies more specifically to input factors.

Many factors drive productivity and competitiveness, from macroeconomic endnnm
infrastructure and institutions to health and education systems, goods and labour market
efficiency, market size, technological readiness and innovation

153 Given that currently no compretsive database is available in all EU Member States on energy subsidies, based on a uniform
methodology, European Commission is going to prepare and publishdaptim study on energy costs and various subsidies in the energy
sector in 2014.

1% see, for eample, the pillars of competitiveness in the Global Competitiveness Index of the World Energy Forum
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The price of energy together with cost of labour, capital and raw mateiiadgfect overall
production costs and the profitability of economic actors. Rising energy prices and volatility
are a factor with direct impact on businesses' production costs, their economic activity,
external accounts and competitiveness.

A comparison of the costompettiveness of different geographical locations needs to take
into account the cost elements that vary between those locations. One of the major drivers of
energy costs is energy price; the price of energy commodities like gas and (to a lesser extent)
electricity differs substantially across locations. For this reason, regional disparities among
energy prices are often centre stage in debates about competitiveness, even more so in
countries and regions dependent on imports.

The extent to which a country is wérable to energy price increases, relative to other
economies, depends on the structure of its economy, in particular its share of energy intensive
manufacturing, the energy efficiency of its manufacturing sectors andestdyrs and its
degree of energgependence.

The significance of energy to competitiveness also varies between industries, segments and
subsegments of the global value chain, depending among other things on the energy intensity
of manufacturing processes and the degree to which mamgdcproducts are globally
tradable (ease and cost of transportation).

Energy costs are particularly important for the international competitiveness of energy
intensive industries, which often have a strategic position in the economic value chain. Energy
costs as a share of total production costs vary significantly by sectors and region. For
example, the IEA shows that the share of energy costs in the production of organic chemicals
varies between approximately 50% and over 80%, with the share in Germa@njapan

higher than that in the US. In other cases, such as glass and glass products, the share of energy
costs in total production costs ranges up to 20%, with German and Japanese manufacturers in
the lowest band of this range.
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Figure 122 Share of energy in total production costs by subector, 2011
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Motes: Red horizontal lines show typical ranges for the world. In chemical industries, energy is used both in
the production process and as a feedstock. Pulp and paper excludes printing. Thers are no data for primary
aluminium in Japan as producton there is minimal.

Source: IEA WEO 2013 and sources therein. Note: To calculate the share of energy in total production
cost, IEA has used official sources for the USA, Germany and Japanifafuatrial subsectors apart

from primary aluminium in Germany (estimated based on the US data accounting for differences in
electricity prices and specific energy consumption).

As of 2011 theEU dominates the export market for energyintensive goods acounting

for about onethird of export valug, which makes it the largest export region for energy
intensive goods(*Note: technical mistake in the original version of the Staff Working
Document).

The effects of energy prices on the EU's internatiooaipetitiveness differ by product and
trading partner; they are difficult to isolate from the effects of other cost factors and to
quantify on the basis of statistical time series. In addition it may be difficult to empirically
establish and monitor globaidustrial shifts related to regional energy price disparities, due
to the lead times associated with production and investment decisions and time lags with
statistical data on manufacturing output, trade flows, employment statistics and retail prices of
energy.

Despite these analytical challenges, one can expectetjianal price disparities increase
the risk of reduced production levels and investment in higher priced countries and
bring changes in global trade patterns, in particular affecting industres that have a high
share of energy costs and are exposed to international competitidmecause their
production is easy and relatively cheap to transport

This is supported by analysis undertaken by the IEA in the 2013 World Energy Outlook,
which showsthat persistently high energy price disparities can lead to important
differences in economic structure over time and have fareaching effects on investment,

1 with increasing competition and integration of global production chains offshetimg decision by European manufacturing firms to
move their productioto locations abroad has gained momentum and attention. The European Competitiveness Report 2012 refers to data
from the European Manufacturing Survey for two periedsid-2004 to mid2006 and 2007 to mid0091 covering firms from four
industrial setors and showing that cost reduction is the dominant motive for relocating production activities abroad, with factars such a
vicinity to customers and expansion of markets the next most important motivation for offshoring.
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production and trade patterns. For example|EA projections to 2035 point to marked
differencesm production and export prospects for the enénggnsive sectors across regions
determined by their stage of economic developmenmtith strong domestic demand for
energy intensive goods in some emerging econofiésit also by energy price levels,
particularly through relative energy costs among developed countries. Projections show that
in 2035 the EU will remain the leading exporter of enarggnsive goods, exporting more

than the US, China and Japan together, butith&035 market shares in globbhexport
markets for energy intensive goods of the EU declineby 10 percentage points in the case

of chemicals in the EU and by 9 percentage points in the case déemouns metals as
opposed to developing Asia that is projected to increase its exwoket share to a level
equal to that of the EU. A combination of factors drive this trend, including energy prices,
relatively high wages and longer shipment distances to growing consumption centres in Asia
(IEA WEO 2013).

Figure 123 Regional shares of global export market and growth in export values in the
chemicals and norferrous metals sectors, New Policy Scenario of the IEA (20:2D35)
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Motes: CAAGR is compound average annual growth rate. Chemicals include base chemiczls
{e.g. petrochemiczals), specialty chemicals, pharmaceuticals and consumer chemicals. Nen-ferrous metzals

include aluminium, copper, l2ad, nickel, tin, titanium, zinc and alloys such as brass. Intra European Unicn
trade flows are excluded. Sources: OECD ENV-Linkages model and IEA analysis.

Source: IEA WEO 2013
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A recent study by the Boston Consulting Group (BCG) indicatestlileat’S already has a
production costs advantage compared with other developed economies that are leading
manufacturers®. Due to three factors labour, electricity and natural gasy 2015 average
manufacturing costs in the UK, Japan, Germany, Francédtagdvill be 818% higher than

in the US. BCG's projection shows that by 2015 average labour costs in the US will be around
16% lower than in the UK, 34% lower than in Germany and 35% lower than in France and
Italy. BCG expects that the gap between eleity and gas prices in the US and major
European economies will remain or even increase by 2015.

Figure 124 Average projected manufacturing cost structures of the major exporting
nations relative to the US in 2015
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Mote: Cost structures were calculated as a weighted average across all industries. Mo difference was assumed in “other” costs (e.g., raw materials
inputs and machine and tool depreciation). Differences in values are a function of the industry mix of each exporting country.

.5 figures represent costs in a set of select lower-cost states specified in previous publications.

*Chinese figures represent the Yangtze River Delta regmon.

Source: BC&013

Impacts on US shale gas on tradg’

Besides its downward pressure on domestic gas and electricity prices, the most evident effect
of shale gas development in the US has been a fundamental contribution to the sizeable
reduction of the US energy tradeficit over the past few years (about -piaint of GDP).

While the US gas trade has tended to move closer to balance, the coal trade surplus has
increased since its consumption has been displaced by cheaper natural gas. This means that
the current energydde deficit of the US corresponds only to its trade deficit for oil (about

2% of GDP). On the contrary, in the EU the trade deficits for natural gas, oil and coal kept on

growing,.

%6 BCG. 2013. Behind the AmerinéExport Surge.
57 DG ECFIN.Energy Economi®evelopment in Europe.
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The repercussion of the surge in shale gas production is less visibtelodikeng at the
overall current accounts of the two regions. The-lE® goods balance shows a persistent
surplus for the EU without any clear sign of deterioration. This may indicate that until 2012
the EUUS energy price gap has not visibly affected tkpoet capacity of the EU industry
and their competitiveness vasvis their US counterparts. In addition, the EU in 2012 had a
current account surplus while the US ran a consistent deficit.

Figure 125 Current account balance, extrnal balance of goods and bilateral balance of
goods, 20042012- US and EU
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While the surge in US shale gas has led to significant changes in the US energy sector,
reducing the US energy tradeldrace in GDP terms and its energy dependency, the impact on
the EU so far can be considered limited; no major shift in theJSWyoods trade balance has
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been observed yet, nor are there any significant divergent trends in the overall production
structure dmanufacturing industry which can be ascribed to the shale gas revolution.

The resilience of the EU industry can be explained at least partially by better performance in
terms of energy intensity, which may have helped to buffer the persistent enerygagic
However the relatively small decline in energy intensity sectors' share in total EU GVA
signals that not all the industrial segments have been equally able to maintain their
performances.

These observations should not however lead to complacemtyreFdevelopments will
depend largely on how the energy price gap evolves. A reduction in price differences may
come with the beginning of gas exports from the US and/or the depletion of the cheapest shale
gas basins. At the same time, however, EU ingusity have less margin for further energy
intensity improvements, and US counterparts may be able to catch up in this respect.
Reducing EU energy dependency would help to offset the effects of energy price fluctuation
and security of supply risks. Finalljhe pace of the EU's economic recovery will play a
fundamental role in determining its capacity to withstand global competition.

Energy costs in a global comparative perspective’

To compare the role of energy in production processes globally and ewtileatele of

energy in competitiveness, one needs to explore the interaction between energy costs, energy
prices and energy intensity. One way to do this is by looking at the level and evolution of the
so-called real unit energy cost, which measures theuamof money spent on energy sources
needed to obtain one unit of value ad&&d.

The level of real unit energy cost indicates the importance of energy inputs and sensitivity to
energy price shockk a greater increase in some countries/sectors than aifwersignal an
increased vulnerability to energy costs in a particular sector, but could also indicate a
restructuring of production towards more energy intensive production processes. It is
therefore important to also analyse the drivers of real uniggresists: energy intensity and

the real price of energy (which measures energy inflation above sectoral inflation).-A shift
share analysis can shed further light on the role of restructuring in energy cost developments.

A global comparison of real unit emg costs in the manufacturing se¢f8shows that in the
period19952011energy costs increased not only in the EU but in the rest of the world as

well. The EU manufacturing sector as a whole enjoyed some of the lowest real unit energy
costs together witapan and the US. This means that to obtain 1 USD of valued added at the
level of EU manufacturing as a whole, businesses spent less money on energy sources than
counterparts in Russia or China.

Certain sectors in the EU however show a significant vabikty in a global comparison,
because of high real unit energy cost levels and/or growth rates, indicating elevated sensitivity
to energycost pressures. For example, greduction of coke, refined petrol and nuclear

fuel is the sector that shows the msbperformance in the EWyith real unit energy costs
several times above levels in the US, Japan, China and Russiad increasing between

1995 and 201lunlike any other country analysed (US, Japan, Russia and China).

158 Energy Economic Development in Europe, DG ECFIN.

9 Energy costs are defined here as the costs of all energy inputs (oil, petrol, coal, gas, electricity) used for proghosténimpaiding
inputs used as feedstock.

10 This analysis is based on the WIOD database (national accounts), whereby manufacturing refers to industrial manufairtalioigsnd
refining. The analysis includes feedstock.
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Energy prices in the EU and Japan a@ among the highesin a global comparison (see
section3.2 on price levels an@.3 on price evolution), while the US and China experienced
consistently lower energprices throughout the period 199809°%. At the same time, the

EU manufacturing sector, together with Japan, showed the lowest energy intensity levels

i probably partially linked to the declining share of endrggnsive industry in total
industrial outptiand to EU manufacturing specialising in low energy intensity and high value
added productioii which generally explains the low real energy unit costs observed in the
EU. The US and China have been catching up in terms of energy intensity improvenments bu
the difference in absolute levels remains substantial.

Figure 126 Evolution of real unit energy costs as % of value added, manufacturing
sector (19952011)
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Source: DG ECFIN. Energy Economic Development in Europe.

%1 Due to data limitations, figures fonergy prices and energy intensity for the years 2010 and 2011 are not available.
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Figure 127. Evolution of real energy prices in the manufacturing sector (1993009)
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Source: DG ECFIN. Energy Economic Development in Europe.

Note: Real energy prices are defined here as the USD value of 1 uniteofeifyy inputsused bythe
manufacturing sector measured in 2005 USD.

A shift share analysis of the evolution of real unit energy costs shows that in the peried 1995
2011 increasing energy costs were driven by cost increases within manufacturing subsectors
worldwide. The onlyexception is thaJS, which experienced a significant restructuring
towards high energy cost production The shift share analysis confirms thaip052011

there isevidence of EU industry restructuring away from energy intensive sectorsThe
increase inenergy costs was the steepest in the Htelative to the other countries in the
scope of the analysis) and this increase in energy costs was associated with EU industry
restructuring towards low energy intensity. In comparison, in the US the energyaressa

was much less pronounced.

Between 2005 and 2011, EU manufacturing saw the highest increase in energy costs
within subsectors in a global comparisonAs a result of this unparalleled increase in energy
costs within subsectors the EU witnessed a niowards subsectors with low energy costs.
These developments follow similar trends in the period 248¥ characterised by a marked
increase in real unit energy costs dominated by the within subsector-afidatating pure
energy cost pressurein the EU, US and Japan. The period 2@0®5, however, was
significantly different, with the US being the only country with a negative within subsector
effect. At the same time the US showed a very large positive restructuring effect mitigated to
some extentya negative interaction terrverall this indicates that the US had already
started specialising in high energy cost production in the period 20080052 Finally, the

last period 200520117 includes the 2008 peak in oil prices and subsequent falld8 and

has brought a significant adjustment and restructuring on a global scale.

62 This evolution could be explained by a domestic restructuring or investment of foreign companies in the US. The analysis here
differentiate between these factors.
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In the US, the increase in real unit energy costs during this period was due to a combination of
considerable real unit energy cost growth within subsectors and a possimecturing effect.

The increase, however, has been significantly smaller in the US than in the EU. Japan saw a
positive within subsector effect with a positive restructuring effect. Finally, China
experienced positive but modest within subsector effadt @ similarly modest negative
restructuring effect.

Figure 128 Shift share analysis of real unit energy costs in the manufacturing sector
(19952011)
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Source: DG ECFIN. Energy Economic Development in Europe.

Note: Thewithin subsector effecshows what would be the growth of real unit energy costs of the total
manufacturing sectaf the shares of the subsectors had stayed unchanged throughout the period of analysis.
Therefore this effect shows the pure energy cost presfiltering out the effect of restructuring. The
restructuring effecimeasures the contribution of changes in value added shares of the different subsectors to
overall manufacturing real unit energy cost growth keeping the real unit energy costs ofsshsechanged.

This component therefore shows the static restructuring effect. A negative restructuring effect could show that
the share of industries with high energy costs has fallenirif&eaction effectaptures the dynamic component

of restructunng by measuring the emovement between real unit energy costs and value added shares. If it is
positive, it signals that energy costs are rising in subsectors that are expanding, and/or they are falling in
shrinking sectors, i.e. the two effects completreach other. If it is negative, then real unit energy cost growth

is positive in shrinking sectors, and/or negative in expanding sectors, i.e. the two effects are offsetting each
other. A negative interaction effect could signal that businesses in aycawnteallocating resources from high

to low energy cost sectors in response to rising energy costs.
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If the refinery sector is excluded from the above calculation of the real unit enerty, ¢bet

levels decrease substantially (more than halved) anchtiking of the countries changes with

the US displaying the lowest level of unit costs, followed by the EU and Japan. This result
indicates the importance of the refining sector in the US and it also highlights the fact that in
the other industrial seats, less dependent on oil, the real unit energy cost level is somewhat
higher in the EU than in the US. However, even excluding the refinery sector, the unit cost in
the EU remains among the lowest in the world. While the restructuring observed inftthe shi
share analysis of the manufacturing sector seems to have been driven largely by developments
in the refinery sector, the method does not capture any potential restructuring taking place at a
lower aggregation level than thed®jit NACE sectoral breakaen.

International energy efficiency trends

The importance of energy efficiency as a competitiveness factor is growing over time with
globalisation. Energy prices and energy intensity are the two drivers of real unit energy costs.
Increasing energy efficiey provides the means for economic actors to partially
counterbalance the impact of increasing energy prices.

Analysis by the IEA in the 2013 World Energy Outlook points to diverging energy intensity
developments by sector at a regional level.

Industrid energy intensity in the EU saw a decline of about 15%, partially linked to the
declining share of energptensive industry in total industrial output. Energy intensity levels

in Japands industry sector decreasseudturddy abo
changes in the economy away from enedrggnsive sectors.

In the United States, energy intensity in industry as a whole decreased only slightly in the
period 20052012, as efficiency improvements were almost fully offset by increased oil and
gas production and increased activity in the chemicals industry which shifted the economy, to
some extent, to more energyensive sectors.

In contrast, the bulk of China's decrease in industrial energy intensity can be attributed to
energy efficiency gais. During the 11th Fiv&ear Plan (200&2010) the share of energy
intensive industries in total industrial value added did not change significantly, due to strong
growth in cement and steel production. Efficiency improvements were strongest in the cement
and paper industries.

183 see Appendix 3 dEnergy Economic Development in Eurges ECFIN.

199



Figure 129 Energy intensity change by sector and region (2062012)
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The intensity of industrial sectors such as iron, steel and cement is lower in Europe than
elsewhere, whereas foecors such as petrochemicals and pulp and paper it is higbgarg

130). Differences in energy intensity at ssectoral level are explained by efficiency
improvements, along with differences in production psses and types of products.

Figure 130 Energy intensity by subsector and region, 2011
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Source: IEA WEO 2013

Projections from the IEA's World Energy Outlook point to a narrowing of the energy intensity
gap between North Ameri@nd Europe, with roughly half of global efficienoslated energy
savings between 2011 and 2035 achieved in China, North America and Europe, with the
largest savings coming from China (in particular due to a shift from efeysive
industries to lightindustry and services) and North America (more ambitious energy
efficiency policies in transport, industry and buildings).
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3.8.

Chapter conclusions

While Europe has never been a cheap energy location, in recent years the energy price gap
between the EU andnajor economic partners has increased substantially. Over time
manufacturing in the EU has undergone a restructuring towards lower energy intensity and
higher value added production, while relatively high energy prices have incentivised
improvements in egrgy efficiency.The extent to which a country is vulnerable to energy
price increases, especially relative to other economies, depends on the structure of its
economy. The share of energy intensive manufacturing in its economy, the energy efficiency
of manufacturing sectors and sslectors and its degree of energy dependence all play a role.

1 Persistent regional energy price disparities cause changes in global trade patterns.
For industries with a high share of energy costs and exposed to international
conpetition because products are easy and cheap to transport, they increase the risk of
reduced industrial manufacturing growth or even in production levels and investment
in higher priced countries.

1 Between 2005 and 2011, EU manufacturing saw the highestase in energy costs
within subsectors relative to the US, China and Japan.

1 The low energy intensity of EU manufacturing cannot be considered apart from its
relatively high energy prices. The decrease in energy intensity can be attribEtdd to
manufacturing specialising in low energy intensity and high value added
production.

1 Certain sectors in the EU show significant vulnerability to energy price levels because
of their high real unit energy cost levels and/or growth rates in a global comparison

1 Thereis evidence of EU industry restructuring away from energy intensive sectors in
the period 2002011; developments in the refining sector have had a very large
impact on the restructuring observed.

1 The level of real unit energy costs in the EU is someWtgiter than in the US". The
increase in real unit energy costs in the period ZDEL was the steepest in the EU
relative to other countries in the scope of the analysis and this increase in energy costs
was associated with EU industry restructuring talgdower energy intensity. Energy
cost increase in the US was much less pronounced.

1 The importance of energy efficiency as competitiveness factor is growing over
time with globalisation. Despite their good efficiency performance, EU
manufacturers havesteadily improved their efficiency performance, converging
towards Japanese levels. The US and China have been catching up even though the
difference in absolute levels remain substantial.

1 Europe is pricgaker inglobal hydrocarbon markets (il and coal).

1 Unlike internationally traded commodity markets, in particular crude oil and coal,
natural gas has disparate regional benchmark prices. Over the recent years the gap

184 Results excluding refining
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between regional gas prices has welkmriven by diverging regional gas price
drivers.

1 In recent years wholesale gas pricesave increased in all world regions except North
America. Europe and Asia Pacific remain the highest priced wholesale gas markets.
This widening gap has been driven by factors such as the US shale gas boom,
increases imil-indexed gas prices in Europe and skyrocketing gas demand in Japan in
the aftermath of Fukushima. Only in the Middle East and Africa, where prices are
often held down to the cost of production or below as a subsidy, are average wholesale
prices for gasower than in North America.

1 Even within the EU, the difference between the lowest and highest wholesale gas price
remains significant. Member States with a diverse portfolio of gas suppliers and
supply routes and wetleveloped gas markets reap the hiendy paying less for
imports and generally having lower prices.

1 Similar though less pronounced is the case of regionalectricity prices. Regional
differences invholesale electricityprices are less pronounced than for gas, at least in
major economig (data for US, Europe and Australid)he net effect of low US
natural gas prices on the difference between US andl&diricity prices is mitigated
by lower EU coal prices (as a result of cheaper gas in North America).

1 Retail electricity for industry **% on average across the EU and denominated in Euro
and in nominal terms (ex. VAT and recoverable taxes), in 2012 mesiaenindustrial
consumers in the EU paid about 20% more than companies based in China, about 65%
more than companies in India, more thaite as much as companies based in US and
Russia and more than three times as much as Middle Eastern industrial consumers in
e.g. Saudi Arabia and United Arab Emirates. Industrial electricity prices in Japan were
20% higher than these faced by the avemdestrial European consumer.

1 Retail electricity for households on average European households paid more than
twice as much as US households for electricity and comparable prices to Norway,
New Zealand and Brazil.

1 Retail gas for industry: in 2012 mediurrsized industrial consumers in the EU paid
four times as much famatural gasas industrial consumers in the US, Canada, India
and Russia and about 12% more than those in China. Industrial gas prices in Brazil
and Japan (2011) were above the EU weightedame.

1 Retail gas for householdsEU average gas prices were 2.5 times higher than those
faced by households in the US and Canada, but were half the levels of gas prices faced
by households in Japan (2011) and 30% below those in New Zealand. Households i
14 Member States paid less than the EU weighted average in 2012, putting their prices
at levels comparable to those in Turkey and the US.

1 Between 2008 and 2012 European industrial consumers fat@# ancrease in real
terms in electricity prices.

1 In real termsother parts of the world saw more pronounced growth in electricity
prices for industrial consumersover the same peridd4% in Korea and Japan, 19%

185 price levels are nominal and converted in Euro using ECB XR. Piickcesare in real terms (deflated) and calculated in national
currencies (IEA methodolgyy
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in Australia, in some cases from a higher starting point). In the US there was a 10%
decrease ineal terms.

1 This divergence was even greaterifafustrial prices for natural gas. Industrial users
in Canada and the US are now benefiting from prices comparable in real terms to these
in the mid and late 90sindustrial users in European OECD countries are paying
in 2012 prices comparable to 2008 levels in real termmdustrial users in Japan and
Korea saw the steepest growth in gas prices, with 2012 prices 26% and 33% above
their respective 2007 levels.

1 In a ranking of 144 countries globally guality of electricity supply, 5 of the top 10
positions were occupied by EU Member States.

1 EU countries tax natural gas and electricity more heavilythan some other major
global competitors, such as the US and Canada.

1 At global level much remains to be dotephase out inefficient fosdiliel subsidies
that encourage wasteful consumption.

203



Future high energy prices in the EU: nacroeconomic consequences

The aim of the present chapter is to evaluate the macroeconomic and sectoral consequences of
an increasén electricity and gas prices in the ElUsuch increases do not take place in non
EU countries.

The approach is to quantify stylized scenarios in which hypothetical causes drive divergence
of electricity/gas prices in the EU relative to the 4kt world. In no way are such
hypothetical causes related to concrete policies in the EU. The purpose of the study is purely
analytical.

The Reference scenario projectiohPRIMEs 201%°which mirrors adopted policies in the

EU and in the MembeS8tates assumes fudchievement of EU objectives (2020 policy
package), implementation of current legislation including the Energy Efficiency Directive and
full implementation of the ETS Directive. In this policy context the Reference scenario
projects increasing electricitgrices in the EU until 2020 relative to 2010 levels and full
stabilization of prices after 2020. The Reference scenario also projects average prices of gas
imported in the EU to increase and remain at high levels, which centvdkttherecent gas
pricedrop in the North American markets. addition,persisting subsidization in several Ron
OECD countries and in the emerging economies explain low energy prices experienced in the
domestic marketsf those countries, as reported by the World Energy Outtdake IEA

(2012) Therefore, the Reference scenario projects price divergence of electricity and gas
prices between the EU and the USA and between the EU and the emerging markets for
different reasons.

Obviously it is worthvhile to explore the macroecomic and sectoral consequences on the

EU economy of such a persisting price differential. The adopted approach preferred to build
the analysis starting from the existing Reference (2013) scenario and assume further increases
in the price differential for elktricity and gas over a medid@m horizon. To quantify these
consequences using a model it is necessary to assume which are the drivers of such an
increasing price differentias the macroeconomic effect can be slightly diffecegending

on the drive. For this purpose, different scenario variants have been conceived which lead to
similar price differentials but differ in the assumed hypothetical causes.

For the assessment of impacts, we start from a quantification of a reference macroeconomic
and setoral projection of the world economy using the GEBI model, split in many
countries/regions including the individual EU28 member sté@teshort description of GEM

E3 is available inAnnex 6. The reference progtion includes all assumptions made for
constructing the Referen@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 smof the Reference 2013 energy/transport projection is
only European. So it was necessary to include assumptions about growth, energy and
emissions for the neBU world regions. For this purpose we have relied upon IEA and
Prometheus model projections whihas 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.

%6 PRIMES is a European energy system and market model. PROMETHEUS is a world energy market model.S@mlab.eufor

further details.

7 The main assumptions of the reference scenario include) GDP projections basea t he report 2012 Ageing
budgetary projections for the 27 EU member states (20006 0 ) o ,-ECBIN an® GHG emissions, RES deployment and energy
efficiency consistent with the EU Roadmap for moving to a low carbon economy in 2050.
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4.1.

To study the impacts of electricity and gas priceeases in the EU we quantify alternative
scenarios using GEME3 which include the price increases andomparison oprojections
against the reference scenario from which we draw conclusions. As-EzEM a fully
comprehensive and global equilibrium mbdee 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 datls below.

As a computable general equilibrium model GEH@ 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 dyalbnaalibrating model

based projections to a pdefined (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 aththe assumptions usually rely on
independent statistical studies on tréfitisThe model serves to produce a projection with
details by institutional sector and branch of activégsuring consistey with the assumed
growth of aggregated figures.

As is the case of all such models, GHA8 produces powerful results when comparing
alternative scenarios to a reference, and so it evaluates the impacts of the changes mirrored in
the alternative scenarios.

We distinguish between two scenario cases: firstly wantily scenarios in which electricity

and gas prices incred$8in 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
nonEU countries but not in the EU.0Sn both cases the EU electricity and gas prices
increase relative to nelBU countries; this has consequences on EU production and
consumption cost structige all sectorsdrives crowding out effecti® nonenergy activity,
weakens foreign competitivess and reduces the EU GDP.

While themodelling exerciseovess the time period until 2050 in-$ear steps®, the focus of
this chapter is odevelopmentsipto 2020

Scenario Description
Higher electricity and gas prices in the EU

For scenario definitiopurposes, endser prices for electricity and gas increase in the EU by
a predefined percentage per year relative to the reference scenario levels. The changes in
energy prices relative to the reference are presentédumnel131

It is assumed that a temporary distortion in the electricity and gas markets drive prices above
the reference level in the short to medium term. This distortion can be attributed to a number
of factors i.e. changes in energy taxatiomrket power or changes in supply structure. Each
cause has distinct effects on the economy through different channels.

188 abour productivity follows DEECFIN (2012) and autonomous energy efficiency improvements follows PRIMES 2013 Reference
scenario.

189 Energy price increases are projected by a number of studies including the WEO (2013) and EIA (2013). The maineiévgyspofces

can be classified in the following categories: i) Activity level/Demand, ii) Reserves, iii) Production costs and iv) maekeDgpending

on the assumptions on the reserves and GDP growth made by each study the price increases déffevaHanés that include energy

prices higher than the reference are conceived only as stylized cases aiming at exploring the level of resilience ofrgUos@mds

energy price changes and at studying the consequences depending on the causeprfcenesgy

1792015is the first projection yeathe year 2010 is a projection in modelling terms because the database uses 2007 as base statistical year
but the 2010 projection does not vary by scenario. The resolution of the model in terms of diffeterst and countries is the largest ever
produced with GEMES.
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The price differential relative to reference reaches its maximum value by 2025, and reduces
afterwards reverting back to reference piieeels in the long term. Such drivers of price
differentials can persist in the medium term but it is unlikely to last over long term because
they rely on national policies which are obviously incompatible with -fueictioning
integrated global marketsoSt is logical to assume that global market forces will prevail in

the long term and the price differential will tend to decrease over time. The annual rates of
price increases are assumed to be the same in all EU member states.

Figure 131 Electricity and Gas price EU28
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Figure132shows gas and electricity price differentials in the EU relative to USA prices in the
scenario variants that project increasing prices in the EU. In theseargxs the price
differentials are assumed to increase in the medium term and to decrease in the long term for
the reasons explained above.
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Figure 132 Relative energy prices expressed as ratios of EU over USA prices
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The dfferent drivers considerét as causes of electricity and gas price rise are the following:

1 Rise of taxation applied on gas and electricity assuming application of excise taxes
above reference levels; two distinct variants are considered regarding the way
additional state revenues due to the energy tax are recycled back to the economy.

1 Increase of profit margins in gas and electricity supply resulting from excessive market
power

1 Increased penetration of renewable energy sources at higher generationrcosthba
reference.

These causes drive price increases only in the EU and not hEWorountries though
different channels.

Scenario B21: Taxation driving higher electricity and gas prices

In this scenario an indirect tax is imposed on-eser electrity and gas prices at levels
calculated so as to obtain exactly the assumed price increases as predeigiee 81 The
additional taxation implies additional revenues for the state. To maintain public budget
unchanged from reference, it is assumed that the rate of social security contributions of

1 Depending on the choice of the driver the impact on the economy of the same price increase is different. Here a vingesyiof dr
selected in order to get a comprehensive picture dfiffexent possible outcomes.
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employers decrease; it is obviously assumed that the state recycles tax revenues back to the
economy intheaim o redue labourcosts.This case is denoted B&1a.

An alternative assumption about recycling, which has been quantified for sensitivity analysis
purposes, is to transfer additional state revenues of the energy taxation to households as a
lumpsum transfer, which 1 mpl i esisaaseiddrnotedeaa s e i
B21b.

Scenario B22: Higher price markups driving higher electricity and gas prices

In this scenariat is assumed that the gas and electricity supply sectors experience excessive
market power allowing higher profit margins tharréfierence. In the model this is achieved

by increasing the cost matp so as to obtain the predefined electricity and gas price
increases. The cost madp generates higher gross operating surplus which is a capital
income. These revenues are distribut@dhe economic sectors according to their share of
ownership. Roughly 80% of the revenues are allocated to households as additional income
and 20% are allocated back to firms and asevested.

Scenario B24: Higher price only for electricity driven by gneration mix

In this variant only electricity prices increase relative to the reference assuming that
generation costs increase as a consequence of high penetration of renewable energy sources
(RES) in theelectricitygeneration mix.

Scenario B23: Low eéctricity and gas prices in the nori EU countries

Price differential can also be due to causes occurring outside the EU. Cheaper and more
abundant resources, or even subsidization, can drive reduction in electricity and gas prices in
nonEU countries. Fothe purposes of the analysis it is assumed that the price reduction does
not propagate in the EU. Certain geographical or market conditions can make this happen in
reality. Therefore a scenario is defined which does not assume indigenous to the Eldfcauses
price differentials bt instead assumes lower electricity and gas prices in thdé=boworld

driven by cheaper resources and further assumes that electricity and gas prices in the EU
remain at reference scenario levels.

Electricity and gas prices imé& nonrEU countries as assumed in this scenario are shown in
Figure 133 Gas prices in the neBU countries are assum€@to decrease more than
electricity prices relative to the reference scenario. The decreasiees takes place mainly
until 2025where afteprices revert back to reference scenario levels.

2 This could be due to the discovery of new reserves.
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Figure 133 Electricity and Gas price for non-EU countries
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Modelling assumptions

The GEME3 model covers the global economy hstidguishing 46 countries/regions linked
through endogenous bilateral trade flows. The model has been extended so as to include all
the norEU G20 countries in addition to representing the individual EU28 member states.
Activity by sector is split in 22 extors/products aneélectricity generation is split in 10
technology types. The industrial sector resolution covers 9 industrial sectors and has included
maximum focus allowed by data availability on eneimpgnsive industrie<>,

GEM-E3 is an open economyodel for the EU and its current account can change by
scenario. In all counterfactual scenarios quantified with the model it was assumed that the
current account of the EU28 as a percentage of GDP will remain unchanged as compared to
the reference scenar This assumption is necessary to render the different scenarios
comparable to each other. In fact, as the model does not include a mechanism to readjust
exchange rates of countries through financial/monetary mechanisms, it would not capture
adequatelyhe effects of an eventual persisting current account deficit in a particular region. It
would be unrealistic to assume that in a scenario such a persisting deficit would perpetuate
without consequences on relative exchange rates. Instead of a monetaayismeche GEM

E3 model uses relative interest rates as an equivalent balancing instrument. The EU wide
interest rate r@adjusts endogenously in the model so as to keep the current account as a
percentage of GDP unchanged. This is a good proxy of a caemtint rebalancing through
exchange rate radjustment. For example interest rates may increase when changes of prices
in the EU imply pressures towards current account deficit. From a modelling perspective the
EU-wide interest rate is a closure instrumealternatively the exchange rate could be an
equivalent closure instrument but since the GTABriginal data are all expressed in dollars,
GEM-E3 design has opted for using interest rates instead of exchange rates for closure
purposes.

173 . . . . .

The regional and sectoral aggregations of the model are summarized in the Appendix.
" The Global Trade Analysis Project (GTAP) is a global network of researchers anyl pakers conducting quantitative analysis of
international policy issues. GTAP is coordinated by the Centre for Global Trade Analysis in Purdue University's Depatignenttafal
Economics.
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For the speciiation of the alternative scenarios we have made explicit assumptions on the
causes of higher gas and electricity prices in the EU countries as mentioned in the previous
section.

Reference scenario
Basic Assumptions

The GEMES3 reference scenario is coneist with the PRIMES 2013 reference scenario for

the EU. The growth and activity projections by sector and by EU MeRiia¢e are identical

to the growth assumptions driving energy projections in the PRIMES 2013 reference scenario
and the energyelated (casumption electricity generation mix, prices) projections using the
GEM-E3 model have been calibrated so as to be very close to energy projections of PRIMES
2013 reference scenario. As GHAB is a global model, energy projections by
PROMETHEUS model havid be used to calibrate GEE3 energyrelated projections for

the norEU countries. For this purpose the PROMETHEUS 2013 reference scenario has been
retained which is roughly consistent with the IEA World Energy Outlook New Policies
scenario of 2012 and &also served to project world fossil fuel prices for the inputs of
PRIMES 2013 reference scenario. Thus, the degree of consistency achieved between
macroeconomic and fossil fuel price projections as assumed for the reference 2013 scenario is
also fully ersured in the current GEM3 reference scenario. As PROMETHEUS has limited
geographic resolution, the disaggregation of projections by country had to be complemented
by using additional sources. For this purpose a 2012 MIT odtidbas been chosen because

of the sufficient level of detail and also because the projections are roughly similar to IEA
projections.Labourforce and unemployment rate projections have been based on the Ageing
report 2012 of D&CFIN for the EU member states and on the ILO for noncBuntries.
International fossil fuel prices are based on the PROMETHEUS 2013 reference projection.
Figurel34presents the trajectory for average fossil fuel prices in EU imports.

Figure 134 International fossil fuel prices in the Reference GEME3 scenario (2010
index)
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Note: Fossil fuel prices are average import prices to the EU, not world average.

The international fossil fuels prices have been projected based on the PROMETHEUS
(stochatic world energy model) model reference scenario for 2013.

175 Availableat: http:/globalchange.mit.edu/Outlook2012
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Oil prices increase continuously but the pace of price rise is slow due to high resource base,
apart from uncertain (and temporary) effects of production capacity pressures in relation to
demancevolution.

In the short term, high oil prices reflect the failure of productive capacity to grow in line with
demand (fuelled by economic recovery and persistent growth in emerging regions).

The situation eases somewhat around 2020 before seeing dedjlobal Reserves to
Production ratios from 2030 onwards and result in a resumption of upward trends. For 2035
oil prices projected by PROMETHEUS are broadly in agreement withiVMEHO 2011 New
Policies.

Short term projections of natural gas prices (awerpgces of EU imports) show high
increases owing to increasing demand from Asia (particularly Japan after Fukushima and
China because of demand growth) which more than counterbalance reduced import demand in
North America following shale gas exploitatiolsian gas import prices are mainly driving
European LNG gas import prices in the short term while Russian gas prices for exports to the
EU are mainly indexed to oil prices.

In the longer term the gas price pace diverts from the upward trend of thécejlgpmajor

break with past pricbehaviouy due to the very large additional and currently unexploited
resources including unconventional gas that is assumed to enter the global market in the
decade 2022030 also in new regions, such as China, in aafdito further growth in North
America. As a consequence, natural gas prices tend to stabilize at a level that nonetheless is
still high enough to ensure economic viability of unconventional gas projects.

China enters the global market for coal in 2008 mndssumed to remain a global player
therefore causing coal prices to remain at high levels throughout the projection period. Coal
prices increase at a rather slow pace in the ZI2Z® period due mostly to competition with

gas in theelectricity generatbon sector. In the longer term coal prices stand at levels that are
above recent peaks (e.g. 2008).This is due to consistent demand growth in regions that
undertake only limited GHG abatement policies after 2020 under reference case assumptions.

Overview of the GEM-E3 Reference scenario

Over the 2018050 time period the EU28 GDP is projected to grow annually by 1.5% on
average. This rate is lower than the average world GDP growth rate which is 2.6% for the
same time periodlable49 presents the projection of GDP for the EU and a decomposition of
GDP in large aggregated components. The projection is consistent with Ageing Report 2012
projection in the long term and with DG ECFIN short term projections 9as avaitabsly

2013).

In 2010 the openness indéX(trade to GDP ratio) of the EU economy is close to 30% which

is assumedio be maintained until 2050, a trend which implies that exposure of the EU
economy to foreign competition will increase in the long terme Téference projection
assumes that the EU maintains a trade surplus over the projection period which is slightly
below 1% of GDP.

The main trading partners of EU are the USA and China for exparsl the USA, China
and Russia for import&®. The EU has cuently a trade surplus in services, intermediate

176 (Exports + Imports) / GDP. In this calculation exports and imports do not includeEidtteade.
" These two countries represent nearly 30% of total EU exports
18 These countries represent 33% of t&al imports
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goods and equipment goods but a trade deficit in energy goods, metals and consumer goods.
The reference scenario projects trade surplus to be maintained and even reinforced in services,
to be maintained by @aken over time in intermediate goods but to gradually revert to a
deficit in equipment goods. The projection involves continuation of trade deficits in energy
and consumer goods. These trends reflect growth driven by a higher share of services sector
and general reliance on growing contribution of knowledge capital in all sectors allowing
activity to produce more high vahsglded commodities and less matemdénsive ones.
Foreign competition pressure are shown to increasingly intensify in the equiament
intermediate goods industries as a resukpli over of technology progress in these sectors
towards emerging economies. Trade deficit of the EU is projected to persist in sectors
depending orabour costs, such as consumer goods industry, andatorsedepending on
resources costs, including intermediate commodities notably ferrous atferronrs metals.

Table 49: EU28 GDP growth and components in the Reference scenario

b$2010 Annual % changes
2010 2020 2025 | 2020 2025| 2010-202}
Gross Domestic Product] 16259 19169 20758] 1.7 1.6 1.6
Investment 3178 3791 4111| 1.8 1.6 1.7
Public Consumption 3421 3906 4235| 1.3 1.6 1.4
Private Consumption 9463 11191 12114] 1.7 1.6 1.7
Trade Balance (% of GDP)1.2% 1.5% 1.4%

EU28

Source: GEME3

Table 50: Rest of the World GDP growth in the Reference scenario

Gross Domestic Product] 2010 2020 2025 | 2020 2025] 2010-202}
Brazil 1266 1779 2067| 3.5 3.0 3.3
Canada 1432 1784 2017 2.2 25 2.3
China 4492 9175 12463 7.4 6.3 7.0
India 1445 2686 3573 6.4 5.9 6.2
Japan 5366 6014 6439| 1.1 1.4 1.2
USA 15696 20564 23134| 2.7 2.4 2.6
Russia 1050 1494 1683| 3.6 2.4 3.2
Rest of G20 4915 7137 8449)| 3.8 34 3.7
Rest of the World 6005 8835 10636/ 3.9 3.8 3.9

Source: GEME3
Table 51: EU28 Openness indicator

EU28 2010 2020 2025
Openess 26% 27% 28%

Source: GEME3

As mentioned the reference scenario projects a restructuring of the EU economy towards
higher shares of servisén the future and a shift towards higher value added and less resource

intensive production. Energy intensive industries, which are mostly depending on energy

costs, represent a small share in total value added (4% in 2010) which is projected to further
decrease over time.
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Table 52 EU28 trade balance (exports imports) in commodities and services

Trade Balance (in b$ 2010) 2010 | 2015 | 2020 | 2025
Agriculture -41 -51 -61 -64
Energy -250 -262 -277 -299
Intermediate goods 37 133 170 176
Equipment goods 115 65 -12 -87
Consumer goods -61 -118 -164 -206
Services 396 510 629 786
Total 198 277 286 307
Details about intermediate goods

Metals -48 -8 -9 -19
Chemicals 73 139 172 186
Non Metallic Minerals -6 -7 -6 -8
Paper and Pulp 18 10 12 17
Details about equipment goods

Electric goods -154 -162 -169 -176
Transport equipment 102 108 96 99
Other equipment goods 167 118 62 -9

Source: GEME3

Table52 shows a strong increase in the terms addréor the services sectors. This result is
linked to the orgoing tertiarisation of the EU economy but may also be related to the
assumption of &éixedcurrent account

Table 53: Average EU electricity price in the Reference scenar

Annual growth rates 2011:2020| 20212030 20312050
Average endconsumer prices 2.76% -0.04% -0.09%
Electricity generation costs| 2.40% -0.17% -0.19%
of which fuel costs 1.36% -0.78% -0.49%
Grid and supply costs 2.35% 1.01% 0.57%
Taxation and ETS cos$ 22.02% 7.86% 0.93%
Recovery of RES support 22.57% -4.70% -23.45%

Source: GEME3 and PRIMES

The price of electricity is calculated on the basis of generation costs, the recovery of
investment expenditures in grid infrastructure, the costs of renewapf@rt schemes, the

ETS auction payments and the applicable taxes. In the reference scenario electricity prices are
shown to increase mainly until 2020 as a consequence of rising gas prices, assumed in the
reference scenario context and the increased émstenewables
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Figure 135 Electricity and gas consumer price index projections in the Reference
scenario (based on PRIMES and PROMETHEUS models)
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The rise of electricity prices is shown to stop after 2020. This is drivenlymaynthe
projected decoupling of gas to oil prices and the modest increase of gas and coal prices after
2020. Productivity irelectricitygeneration and supply also increases after 2020 as new power
plants are massively committed in the system which esledhnologies with higher
efficiency.

Although the system has increasing needs to recover capital costs as replacement of old
generationcapacities increases after 2020, given the ageing of power plants in the EU,
technology progress allows compensatirhigher capital costs by efficiency and unit cost
reduction gains. ETS carbon prices are projected to increase after 2025 and reach significant
levels driven by ETS Directive implementation which provide for a linear annual decrease of
allowances (EUA) aan amount calculated by applying 1.74% on base year emissions. ETS
auction payments bglectricitygenerators are assumed to be reflected onto retail prices.

Costs of renewable support schemes are projected to significantly decrease after 2020 as a
resut of gradually decreasing feed tariff schemes, as renewable development after 2020 is
mainly driven by ETS carbon prices and is facilitated by investment cost decreases due to
learning trends. The drop of renewables cost compensates the projectedenoreosts

driven by ETS.

The gap of energy prices between EU and other countries (mainly with USA, Japan and
China) is assumed to remain throughout the simulation period and to reduce along a relatively
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4.2.

low pace of convergence over time ($égure 133. The low price countries see increasing
prices in the future but price levels in the long term remain well below the EU levels.
Increasing and diverse energy prices are also projected by a number of studies including
| EA6s WEO (2013) . tind priee diveegarnceis sulisitlizatipre in the 1won
OECD countries. For North America it is due to emergence of-coamentional
hydrocarbons which has allowed for price drops already before 2010.

Modeling results
Macroeconomic impacts of price increasenithe EU

Overview of results

An increase in the prices of gas and electricity, unilaterally in the EU and non in #ig#Jnon
world, affects economic activity through multiple channels setting in motion substitutions
between production factors, changes irefgn trade, restructuring of production and demand
towards less energy intensive goods and services, etc.

Because electricity and gas cannot be perfectly substituted by other commodities or services,
the increase of their prices implies higher costs tdodme by eneconsumers of energy

(firms and households) and as the resources of the economy are limited, the price rise implies
a crowding out effect affecting expenditures in other goods and services. For households, the
share of energy expenditures total expenditures has to increase, given that gas and
electricity products are considered as essential inputs and cannot be perfectly substituted.
Thus purchasing power of income weakens which implies lower demand fezneogy

related goods and services.

Also because of lack of substitution, production costs of energy consuming producers of

goods and services will see increased costs (1.2% on average in 2025 above reference).
Consequently prices of domestically produced goods and services have toeinehects

drives lower domestic demand both by households and by other production sectors using
domestically produced goods and services as input production factors (demand for energy
intensive products decreases by 1.0% in 2025).

Although substitutions awafrom electricity and gas are difficult, the consumption and
production structures adapt as much as possible to alleviate the cost impacts of price rise and
the economy finds a new equilibrium in capital daldour markets at lower price clearing

levels ¢eturn on capital and wage rates) in order to mitigate downwards pressures stemming
from lower domestic demand. So the substitutions and the markejustments reduce the

cost impact of price rises at levels below cost impacts that would be suggestedityial

share of electricity and gas in total costs by sector.

The model results show that at the new equilibriwnmth electricity price increases of 25%

and gas price increases of 17@6n i t cost of tot al househol d
moderatelyby 0.4% on average in 2025 (driven by 6% increase of unit costs of all energy
forms consumed by households) and average production cost of firms increases by 0.35% in
2025 while costs increase by 1.5% in energy intensive industries, compared to reference.
Consumer price index increase by 0.59% and GDP deflator by 0.20% compared to reference

in 2025. The cost and price impacts reduce beyond 2025 while electricity and gas price
increases diminish by assumption.
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Driven by the price rise and the lower income=da lower demand fdabour, the rise of
electricity and gas prices cause private consumption to draplg54). Expenditure for
purchasing nomenergy commodities and services also decrease, including for ttieapung

of equipment goods which use electricity or gas. Nevertheless, energy intensity of
househol dsd consumption reduces compared to
this gain is not sufficient to overcome the effect of price rise on forawmption.

Table 54: Impacts on Private Consumption (EU28)

% change from the referenc Cumulative
( ° case) 2020 2025 (2015-2050)
B21a - Taxation case -0.21 -0.28 -0.24
B21b - Taxation case -0.35 -0.49 -0.45
B22 - Price mark-ups -0.51 -0.59 -0.35
B24 - Generation Mix -0.79 -0.71 -0.51

Source: GEME3

Production of goods and services becomes raneggyefficient in all sectors, as a result of
electricity and gas price rise: energy intensity decreases48% (3.5% in energy intensive
production) in 2025 compared to reference but this improvement is not sufficient to offset
overall cost increases. The effects of price rise on domestic activity and demand exert
downward pressures on capital datour markets leading to lower capital return rates and
lower real wages-0.1% for capital costs and.87% forlabourcosts in real terms in 2025,
compared to reference). However, despite cost reductions in using primary production factors,
domestic production sseprice increases, except in few hidgoour intensive sectors
(services). Therefore the increased prices of domestically produced goods and services
moderately impact$oreign competitiveness in these sectors. Imports tend to increase and
exports tend talecreaseTable55 andTable 5§. The readjustment of interest rates driven by

the capital market rbalances the current account as percentage of GDP but despite this the
trade balance deteriorates as a consequence of electricity and gas price increases. The
structure of exports also changes, shiftingavourof highly priced exported goods and away
from low priced goods (e.g. materials) which is shown as a slight sem@faterms of trade
(average price of exports over average price of imports) compared to the reference.

Table 55. Impacts on Imports (EU28)

% change from the referenc Cumulative
( ° case) 2020 2025 (2015-2050
B21a - Taxation case 0.00 0.02 0.01
B21b - Taxation case -0.06 -0.06 -0.07
B22 - Price mark-ups -0.04 0.01 0.03
B24 - Generation Mix -0.21 -0.14 -0.11

Source: GEME3

216



Table 56. Impacts on Exports (EU28)

% change from the referency Cumulative
( ’ case) 2020 2025 (2015-2050)
B21a - Taxation case -0.22 -0.25 -0.20
B21b - Taxation case -0.32 -0.38 -0.33
B22 - Price mark-ups -0.30 -0.30 -0.17
B24 - Generation Mix -0.41 -0.39 -0.27

Source: GM-E3

Private consumption decreases and because of rising EU production costs consumption shifts
towards norEuropean goods, exports decrease and hence overall domestic production
decreasesThe decline in the activity of sectors exerts a downward presstiie demand for
labourand capital which is partly offset by the substitution effects among production factors,
induced by higher electricity and gas prices. Production shifts towards more capital and/or
labourintensive methods of production becaussudistitution. Nevertheless the net effect for

both the capital and tHabourmarket is negative as the potentials for substituting energy with
capital and/oflabourare very limited. So the demand reduction effect dominates leading to
lower demand fotabour and capital. The downward pressure on capitallabdur markets

imply lower equilibrium prices which mitigate but do not cancel the volume effects.

Table 57: Unemployment Rate (EU28)

é€é(p.p. differ e/nce0f|r @0A5 r
B21a - Taxation case 0.23 0.30
B21b - Taxation case 0.52 0.60
B22 - Price mark-ups 0.51 0.55
B24 - Generation Mix 0.33 0.36

Source: GEME3

Table 58: Real Averagelabour cost (EU28)

é€é( % change fro%zdhezor%ef
case)
B21a - Taxation case -0.71 -0.87
B21b - Taxation case -0.47 -0.66
B22 - Price mark-ups -0.47 -0.64
B24 - Generation Mix -0.25 -0.31

Source: GEME3

Higher unemployment rate3gble 57) along with lower wages and capital return rates are
indicated Table58), althaugh thelabourand the capital markets do dispose some degree of
flexibility. If gas and electricity price rise as a result of additional taxation, and assuming that

the additional state revenues are used to rethmirc ost s, by decresasing
contributions to the social security system, the reduction of the effective cladiooir has

positive influence in thdabour market, increasing employment as compared to other
scenarios with higher energy prices (Max High RES and Energax with lump-sum

transfers to households)

In the labour intensive sectors, where human capital is the most important factor of
production, unlike the energy intensive ones, experience some slight gain in competitiveness
and an increase in their demand from trdde to the lowetabour costs. In these sectors,
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notably some services sectors, exports increase on average by 0.4% over the period 2015
2050 compared to the reference.

The depression of demand and the reduction of rates of return on capital go toggther w
slowing down of investments which is dynamically captured in the model. Investment
expenditures reduceléble 59), as demand growth expectations reduce. Lower investment
implies lower demand for equipment gopdsrvices and construction which are used to build
investment; this adds to the depression of total domestic demand. In addition, the reduction of
the rate of return on capital, makes investment in the EU less attractive and induces re
orientation of gloll capital flows which exerts pressures on the current account towards a
deficit. Thus lending becomes more expensive and also savings increase which further implies
lower consumption. If markips in electricity and gas supply are the causes of electaicty

gas price increases capital income increases and these extra revenues are recycled back in the
economy acting irfavour of investment; thus the increased availability of fundiagours

overall investment in the economy and despite the depressi@nandl investment slightly
increases dynamically over time (0.001% over the period -2069 compared to the
reference) helping to attenuate quickly the adverse effects of the price rise on domestic
activity.

Table 59: Impacts on Investment (EU28)

% change from the referencsg Cumulative
( ’ case) 2020 2025 (2015-2050)
B21la - Taxation case -0.18 -0.26 -0.18
B21b - Taxation case -0.51 -0.64 -0.53
B22 - Price mark-ups -0.04 -0.04 0.00
B24 - Generation Mix 0.15 -0.26 -0.16

Source: GEME3

The model results confirm that all high energy prices scenarios imply lower EU GDP relative
to the reference cas@dble 60). Depending on the causes that drive the increase igyener
prices the negative impact on GDP is different in magnitude and on each GDP component.

Table 60: Impacts on GDP (EU28)

(% change from the referencs Cumulative
case) 2020 2025 (2015-2050
B21a - Taxation case -0.19 -0.25 -0.22
B21b - Taxation case -0.34 -0.46 -0.41
B22 - Price mark-ups -0.35 -0.40 -0.23
B24 - Generation Mix -0.46 -0.50 -0.36

Source: GEME3

The impact of loss of competitiveness on trade is significant for energy intensive products.
The adverse effects are far more pronounced on energy intensive products which are more
exposed to foreign trade, primarily on ferrous and-fesrous metals, but also on chemicals.
Impacts are lower on nemetallic minerals and on paper which are lesoegg to trade and

are more related to domestic demand as trade implies high transportation costs.
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Table 61: Impacts on trade of energy intensive products in taxation cad®21a(EU28)

% change of Exporty % change of Imports

EU28 2020 2025 2020 2025
Ferrous metals -7.85 -9.05 6.42 7.49
Non ferrous metals -5.75 -6.66 5.12 5.87
Chemical Products -1.96 -2.36 1.94 2.29
Paper Products -1.57 -1.81 1.37 1.56
Non metallic mineralg -0.81 -1.02 0.42 0.48
Entire economy -0.22 -0.25 0.00 0.02

Source: GEME3

The consequences of gas aneteicity price rise is thus more severe for the energy intensive
sectors whose production costs rely heavily on energy inputs. Driven by depressed domestic
demand, lower exports and higher imports, domestic production of energy intensive industries
is significantly reduced in all scenario$dble63, Table62 and Table 6X1 As a result, trade

surplus of the EU in the energy intve industries decreases over the period 20HED.

Table 62 Impacts on production of energyintensive industries (EU28)

éé( % change f | Ferrous fe’\rl:);us Chemical| Paper m’(\elt(;rlllic
cumulatively over 2015-2050) | metals Products | Products )
metals minerals
B21la - Taxation case -2.69 -1.43 -0.97 -0.39 -0.61
B21b - Taxation case -2.98 -1.73 -1.17 -0.59 -0.86
B22 - Price mark-ups -2.68 -1.42 -0.97 -0.44 -0.52
B24 - Generation Mix -1.34 -0.88 -0.67 -0.50 -0.41
Source: GEME3
Table 63. Impacts on imports of energyintensive products (EU28)
éé( % change f | Ferrous fel\rl:)onus Chemical | Paper ml:tirlllic
cumulatively over 2015-2050) | metals Products | Products | .
metals minerals
B21a - Taxation case 4.64 3.21 1.36 0.87 0.25
B21b - Taxation case 4.50 3.16 1.29 0.82 0.08
B22 - Price mark-ups 4.74 3.35 1.31 0.38 0.80
B24 - Generation Mix 1.51 1.19 0.43 0.23 0.05

Source: GEME3

If price changes are perceived by firms as a permanent rather than a temporary shock the
effects are higher on the European economy. The nidald simulations have assumed that
price changes are permanent but their intensity changesimeeas the price increases tend

to vanish in the long term. So the model captures dynamadjustment of the EU economy

and shows some degree of attenuation of adverse effects in the long term.
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Table 64: Impacts on exports ofenergy-intensive products (EU28)

éé( % change f | Ferrous fel\rl?onus Chemical| Paper mlt:t(:I]Iic
cumulatively over 2015-2050) | metals Products | Products )
metals minerals
B21la - Taxation case -5.95 -4.47 -1.49 -1.24 -0.72
B21b - Taxation case -6.18 -4.73 -1.60 -1.40 -0.81
B22 - Price mark-ups -6.02 -4.56 -1.43 -1.22 -0.71
B24 - Generation Mix -2.53 -2.08 -0.75 -0.75 -0.38

Source: GEME3

Nonetheless the model does not capture readjustment effects stemming from changes in R&D
and induced productivity. The change in the relative prices of factors of production creates
incentives for the firm to invest more funds on R&D to improve energy efficient methods of
production. Technological progress creates the potential for a rebound effect in the European
competitiveness, compensating for the increased price of energy inputs. Nonetheless, the
induced technological change cannot fully offset the effect of higher prices on unit production
costs as energy (and in particular electricity and gas) is an essential input in production.
Negative effects will be mitigated but will still persist although ltthrey run resilience of the
economy to energy price increases will be higher. Despite not fully capturing the induced
technological progress, the model results show significant improvement of energy intensity
and reduction in emissions.

In conclusionthe malelling indicateghat 17% to 25%higher electricity and gas prices will
reducethe European GDBrowth by 0.2% 0.45% with the magnitude being dependent on

the trade openness of the sectors who contribute the most to the value added of the economy
and he form of revenue usand it is expected that this reduction will be accompanied by a
transformation towards higher shares of services and less edeggggdent goods.

Scenarios B2h and B21b: Taxation of electricity and gas

These scenarios explore thepacts of rising taxation of electricity and gas as a possible
cause of electricity and gas price rise. As described in the previous section, domestic rise of
electricity and gas prices in the EU asymmetrically has negative effects on GDP, domestic
activity and private income due to crowding out effects and through the weakening of foreign
competition. The intensity of impacts assuming taxation as the cause of price rise is similar to
findings of simulation of impacts by other possible causes. But it iweentioning that the
indirect effects of how taxation revenues are recycled aback to the economy constitute an
important consideration as the results show that the recycling scheme is not at all neutral
regarding the impacts on the economy. Two differeaycling schemes have been examined:

)) The revenues are used to reduce social security contributions of employers
and thus help reducirigbourcost(B213a).

i) The revenues from increased energy taxation are directed to households so
as to increase theiréome and sustain private consumpt{B21b)

The negative effects on GDP are significantly more pronounced in the second case.
Consumption changes resulting from an increase in the disposable income of households fall
to compensate for the competitivenessslin EU due to higher electricity and gas prices. The
increased costs of production undermine the competitiveness of European sectors and the
demand for EU products from abroad falls by 0.28% in 2025 (compared to the reference).
Although public transfer s upport househol dsd income the
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drives the EU GDP down(.44% cumulatively) as exports deteriorat®Z3% cumulatively
over the period 2023050 as compared to the reference).

Additional income of households is spentlmth domestic and imported goods. Thus part of
the additional income translates into demand for goods produced HyUhoountries. In this
scenario imports are sustained from higher household demand for imported goods as
preference shifts over relativelgheaper imported goods0(03% cumulatively over the
period 20152050). At a sectoral level, the increase in total production cost of energy
intensive sectors-1.5% on average in 2025 compared to the reference) is higher among the
two taxation cases arttlis implies stronger adverse effects on production and exports (they
reduce by 2.0% and 3.5% respectively in 2025 in the second taxation case).

Recycling tax revenues so as to reduce social security contribution rates impliekbkmwer

costs and thipartly offsets cost impacts of electricity and gas prices on production costs and
mitigates price increasing trends in the economy. Thus competitiveness losses are also
alleviated and so depressive effects on domestic demand are mitigated, compared to the
alternative taxation case. The decrease in the cdabofirsustains demand féebourand as

a consequence the reduction in wage income is mitigated, hence the effect of higher energy
prices on private consumptior0(3% in 2025 compared to the referenis lower than in the
alternative taxation case.

The beneficial effects of recycling taxation revenues towards rediaogrcosts hold true

also for energyntensive industries although they are tathour intensive. This finding is
attributed lessa direct consequences on competitiveness but rather to general economic
multiplier effects because thabourcost reductions has overall demand sustaining effects in
the economy hence positively affecting domestic demand addressed to-ietemgive
industries. In addition, negative effects of taxation cases on investment and construction are
also mitigated in case of recycling favour of reducinglabour costs which alsdavours
demand addressed to eneigiensive industries.

Taxing electricity and gasand recycling revenues to households has found to exert the
highest, among all cases, negative impact on energy intensive sectors. In cumulative terms,
the mitigation of negative effects on production due to recycling taxation revenfa®im

of labour costs is 0.30 percentage points (annual change) for metal products and 0.20
percentage points for the rest of enemggnsive products.
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Table 65: Impacts on production by sector in the two taxation cases (EU28)

(cumulative % change from referenc| B21 - Taxation| B21a - Taxation
over the period 2015-2050) case (a) case (b)
Agriculture -0.12 -0.30
Industry (energy intensive) -1.03 -1.26
Consumer goods industries -0.23 -0.42
Equipment goods -0.15 -0.46
Construction -0.23 -0.50
Transport -0.17 -0.31
Services -0.08 -0.23

Source: GEME3

Labour cost reductions result in net competitiveness gainibmurintensive industries (e.qg.
services) and as a consequence exports increase and imports decrease, despite the increase of
electricity and gas prices. The gains from trade are, howevesuff@ient to drive positive

effects on domestic production of the services sector, because of lower domestic demand.
The impacts on domestic activigre mitigated for all sectors in the recycling case towards
labourcosts Table 65)

The overall effect on the trade balance of-eoergy intensive sectors is found to be positive.
The loss of exports of energytensive products is partly compensated by higher exports of
services and other low energyensive prducts. These sectors benefit from cost reductions
due tolabour and capital unit costs which as mentioned above decrease in the taxation
scenarios as a result of the overall depression of actiaiyl€66).

Table 66: Trade balance (EU28)

€é( % char
. Energy .
reference Agricult | . ; Consumer| Equipment .
. intensive Transport | Services
cumulatively over ure industries goods goods
2015-2050)
B21la - Taxationcasd -1.8 -17.3 0.1 -3.1 0.2 1.1
B21b - Taxationcasq -1.7 -17.6 0.3 -2.4 0.2 1.0

The signs stand for deficit)(or surplus (+)
Source: GEME3

Scenario B22: Higher markups on electricity and gas costs

In scenario B22 higher costs marg in the electricity and gas prices, assunoelokt the cause

of electricity and gas price rises, imply higher operating surpluses in the electricity and gas
sectors. Households and firms collect higher dividends and funding of investment is
potentially higher although for individuals the additionadme is also used for consumption
purposes. Consequently, investment is found to be less affected in this scenario than in any
other of the EU price increase scenarios. This result has to be considered with caution because
it is due to modelling assumptismeflecting the general equilibrium approach of the model.
Market failures or nomptimal capital flows seen in reality as driving less efficient outcomes

of markup based revenues; these are not captured by the model.

Sustaining investment has dynamigoaets in the economy which are captured by the model.
Although the negative effects on GDP are of the same order of magnitude as in the other EU
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price rising scenarios, the long term effects on GDP are lower: the pace of vanishing GDP
impacts is much fastehan in any other scenario.

Nonetheless, the matip scenario shows higher negative effects on GDP thaalibarcost
recycling taxation case during the period of peaking price differential for electricity and gas.

Scenario B24: Higher price only for ¢ectricity driven by generation mix

For scenario B24 it is assumed that fomtimal investment in expensive renewables takes
place inelectricity generation and drives higher electricity prices (9% above reference in
2025), as capacity expansion henceegation mix deviates from optimality as simulated in

the context of the reference scenario. It is also assumed that in order to finance the additional
investment requirements @lectricity sector, funds are drawn from households which implies
that incomeis reduced and private consumption has also to decrease. The additional
investment expenditure iectricity sector, although accounted for in total investment, is not
driving additional productive capacity as it is assumed that capacity remains unchadged

that only unit cost of investment iglectricity sector increases. Obviously this assumption
corresponds to loss of efficiency in the economy and lower demand by households. In
addition, the high capital requirementselectricity sector stress capit markets and lead to
higher average cost of capital which has adverse effects on costs in other sectors and as a
consequence activity decreases, econwnae, also driven by lower private consumption.

Gas prices are assumed not to change relative toenef2 So average energy costs in
industry is less affected than in other scenarios.

The increase in investment costs due to capacity expansion towards inefficient renewable
energy forms implies higher demand for equipment goods used to build the resewWwaide

effect is however small and fails to counteract the effects of dropping demand driven by
crowding out effects to the detriment of private consumption.

Compared to taxation scenarios, B24 shows significantly higher negative impacts on GDP and
on praduction by sector but also significantly lower negative effects on enetgysive
industry. The latter effect is due to the energy price costs which increase in B24 much less
than in the taxation scenarios.

Scenario B23: Low electricity and gas prices ithe noni EU countries

The B23 scenario differs from the other because it is assumed that electricity and gas prices
reduce in the noiEU countries and not in the EU, which is quite different from assuming
price rise indigenously in the EU.

In the B23 senario the noiieU countries collect benefits from getting higher access to low
cost energy resources and to more productive extraction of gas; as electricity and gas prices
reduce in these countries, economic growth is boosted and demand addressethal&tJto
increases. In addition, product prices in the-&thcountries decrease and so EU can import
goods at lower prices relative to the reference. Thepnopagation of energy price decreases

in the EU implies competitiveness losses for the Europeadsgand services which implies
trends towards EU imports and lower exports by the EU. This exerts negative effects on the
EU economy. So, in the B23 scenario the EU is affected by two mainly counteracting
mechanisms: higher demand from abroad and loweegwof the goods sold in the EU which

have positive effects on demand and deteriorated trade competitiveness which has negative
effects on activity.
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4.3.

The additional growth in non EU countries driven by lower energy costs is found to amount to
0.6% for GDP ad 0.8% for consumption, cumulatively over the period 28050 compared

to the reference case. This increase sustains the demand primarily fenergy intensive
European goods and services hence exports of EU increase (0.6% over the per@dbR015
ascompared to the reference). In addition EU is benefitting from cheaper imports and private
consumption increases marginally by 0.01% over the period-2036 compared to

reference.

The decrease in energy costs induce competitiveness gains for enengywétedustries

|l ocated

out si

de the

EU

and

ncrease

i mportsd¢

the EU increase by 2.0% over the period 20050. Nevertheless the recorded reduction in

the production of the European energy intensive indgstsidower than in other scenario
examined {0.6% over the period 201%50) due to higher global demand. Changes in
domestic (EU) demand induced by negative income effect (i.e. the increase in prices reduces
real income thus demand) are moderated sineedit of living does not increase. Therefore
changes in production in the EU (for energy intensive industries) are driven primarily by
changes in foreign trad@rade balance in the EU worsens as a consequence of the shift
towards the consumption of chempgmported products and GDP remains stable (0.02%) as
compared to the reference

Table 67. Macroeconomic effects on the EU of asymmetrically lower prices in neBU

world

(% change from the Cumulative
2020 2025
reference case) (2015-2050
GDP -0.03 -0.04 -0.02
Private Consumption -0.02 -0.02 0.00
Investment 0.01 0.01 0.02
Imports 0.49 0.61 0.45
Exports 0.31 0.36 0.24
Impacts on production of | 5 g5 | 099 -0.60
energy-intensive industries
Impacts_on |m.ports of 357 4.04 234
energy-intensive products
Impacts_on ex.ports of 203 230 134
energy-intensive products
Impacts on Unemployment
. 0.01 0.01
Rate (p.p. diff.)
Real Average labor cost -0.01 -0.01

Source: GEME3

Chapter conclusions

The aim of the preserhapter has been to quantify economic impacts on the EU economy of
future price differentials for electricity and gas between the EU and théhbworld. From

a modelling perspective, scenarios have been quantified using theE3ENbbal general
equilibnum model, in which electricity and gas price rise in the EU has been hypothetically
driven by taxation and other possible causes. A different scenario has been also quantified in
which electricity and gas price reductions take place in theEBtwbrnworld aml do not
propagate to the EU. These are obviously stylized scenario cases. The results are compared to
a reference scenario, also quantified using GEM which mirrors the recently published
Reference 2013 scenario of the European Commission.
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The model rsults clearly show that strongasymmetriaise of electricity and gas pricesn

the EUwould haveadverse effects on the econondgpressesdomestic demand activity

and investment. The energy intensive industc@dd sufferfrom loss of competitivenssdue

to energy prices and see diminishing shares in global markets. Adjustments in capital and
labour markets towards lower capital atabour prices driven by lower demanaould not
appear tooffset competitiveness losses. Substitutions towards lessgyenatensive
production and consumption patterns, as far as captured by the model, are also dnbyple to
alleviate consequences. It is worth considering more closely the causes of energy price rises
because they have different economic effeRt@sing taxation of electricity and gas but

using tax revenues to reducébour costs, through social security accounting, was found

to be the most beneficial among the cases examined for GDP and private consumption,

but also for competitivenessHowever, despitéabourcost reductions the negative effects in

the EU economy remain. Recycling taxation revenues as-fumptransfers to households

was found to be less beneficial for GDP, welfare and sectoral activity than redatoing

costs. This is a finding whicks shared by a vast literature on possible double dividend
analysis (for environment and employment).

Electricity and gas price esdriven by market power in electricity and gas supply was found

to exert negative effects on the economy in the medium tant to present a different
dynamic pattern showing rapid deceleration of negative impacts. This is due to the dynamics
of investment which is shown to sustain in this scenario due to higher returns on capital.
Nonetheless the economic effects remainimhetntal to private consumption and welfare.

A different case of price differential is when prices of electricity and gas decrease in the non
EU world but not in the EU. Assuming that productivity and cheap resources drive the price
drop, the nonEU world benefits from lower costs allowing for higher growth Hence,

global demand increases in this scenario and the EU collects benefits from higher demand
addressed also to the EU and from lower cost imports, the latter being beneficial to domestic
private consmption. The EU still bears negative effects on activity stemming from the
undermining of competitiveness, bilite overall the effects are neutral or even slightly
positive on the EU, as benefits collected from abroad almost offset impacts of
competitivenes lossesSo this case fully contrasts the cases where electricity and gas price
differentials are due to indigenous reasons in the EU.

Details are provided by sector of activity. The results confirm the vulnerability of energy
intensive industries in pacular those that are exposed to foreign competition, such as metals
and chemicals. In all scenarios, activity in these industries is significantly more reduced than
in other industries. It was found that some of the low energynsive sectors, such #se
services, may even profit from capital dabourcost decreases in some of the scenarios.
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Annex 1. Electricity and gas price evolution: results by Member State

As part of the dataollection exercise for this report, Memberates provided the
Commission with data on energy prices for electricity and natural gas for median industrial
and domestic consumption bands in two years, 2008 and 2012. In this data (referred to as
Metadatain the report), prices were broken down firstoirthe categories of energy and
supply costs, network costs and taxes and levies. Thedgeadings were then broken down
further into individual components: for example, network costs were divided into the cost of
transmission and the cost of distributidaxes and levies were decomposed into excise taxes,
VAT and other special levies.

This Annex is based omhe results from the Metadata analysistended toimprove
understanding ofthe exact composition of eacprice componentenergy and supply,
netwak, taxes and levies)Throughout the report the Metadata was used only in cases where
a comparablé though not as disaggregatédiata is not available from Eurostat, namely in
the case of breakdown by price component of retail prices for naturalrgasugeholds and
industrial users.

The level of detail in which Member States reported their energy prices iNMdtaata

varied significantly. In some cases, network costs were reported as a single, undifferentiated
item; in others, they were broken dowto as many as five separate components. The same
is true of energy and supply costs and taxes and levies.

There were also significant differences in the ways in which Member States categorised
certain kinds of charges. The heading energy and supply, éos example, does not always
designate the same set of charges and activities in each country. It is important to bear these
inconsistencies in mind when considering the data, as they complicate the task of comparing
the breakdown of Member States'gas. To take the most salient example, the part of the
electricity bill relating to support for renewable energy generation is counted variously as an
energy and supply cost (Belgium, United Kingdom, Spain), as a part of network charges
(Czech Republic, 8vakia, Denmark) or most commonly as a levy (Austria, Germany,
various other Member States).

EU

For the EU as a whole, between 2008 and 2012 regaitrity prices rose for both domeséind
industrial @nsumers, by8% and 5.8%, respectively. Fordomestic consumers, this equated
a rise of3 Eurocents/kWhof which 156 Eurcent/kWhwere attributable to taxes (including VA]
and 0.86 Eurocent/kWh to network charges and toktsking at the HEPI weighted average
capital cities ofl5 EU Membe State$’®, energy and supply costs rose by 3.39% aatwork
costs by 32.33%Gas prices also rose across the li€dtiveen 2008 and 201although to a lesse
extent than electricity prices domestic prices rose 8.3% and industrial ones b§%*. The
maindriver in this change for domestic consumers wnatsvork costs and charges and taxes
levies although proportionally the greatest change was in taxes and |ériege: technical
mistake in the original document).

AT

Between 2008 and 2012, Eurostatalshows that average Austrian electricity prices for dom
users rose by 14.2% to a level slightly above the EU average. This was mainly due to sig
increases in energy and supply costs and network costs, although taxes and levies

compnent which rose most sharply. Domestic gas prices also rose by over 23% to a level

179 Austria, Belgium, Denmark, Germany, Spain, Finland, France, Greece, Ireland, Italy, Luxembourg, Netherlands, Portugal)iSweden
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over the EU average. For industry, the electricity price rises were more moderate, increas
grid tariff and taxes (charges such as the community levyeare@uables surcharge) tempered
a decrease in energy and supply costs.

BE

Domestic electricity prices in Belgium were above the EU average in 2012. There
increase of 3.3% from 2008 to 2012, of which a major part was due to rising distributigasc
For industrial consumers, electricity prices were consistently below EU averages but g
15.2%, again driven by increased distribution charges. Industrial gas prices fell by 10.79
same period thanks to decreasing energy and supply costs.

BG

Bulgarian gas prices rose sharply between 2008 and 2012, by 42.2% for domestic consut
by 49.2% for industrial users. The main drivhindthese rises were energy and supply cqg
although VAT rises and (for industry) distribution costs wes® alignificant factors. Electricit
prices also rose, although not at the same rate, with the main driver being energy and sup
including the additional price for green energy. All electricity price components increa
roughly a similar ratel4-17%).

CY

In Cyprus, domestic electricity prices rose by 42.6% from 2008 to 2012, to levels well abg
EU average. Industrial prices were volatile, rising 31.66% to levels almost double the EU a
The greatest percentage of the increase waemeration and supply costs, but the rise in
was also an important factor.

Cz

Eurostat databases show that Czech electricity prices for all users decreased slightly betw
and 2012. Increases in network costs, among which is counted the ailatgd to support fo
renewable generation and CHP, were offset by declining production supply costs. In th
period, domestic gas prices rose steeply (by nearly 25%), the changes driven by incr
energy and supply costs, while for industrialraghis component actually decreased, leading
fall of 13.4%.

DE

Industrial and domestic electricity prices in Germany each rose by over 20% from 2008 t
driven in particular by an increase in taxes and levies. The-lIEE& (financing renewabl
generation) and an increase in VAT were each important factors in the rise in this compo
parallel, gas prices decreased, falling in particular for domestic users by nearly 15% as thg
energy and supply reduced.

DK

Electricity prices wereraong the highest in Europe for Danish users between-2008, despite
a significant fall in energy and supply costs. The single largest part of Denmark's electricit
was composed of the country's electricity tax, which in 2012 represented overf 3iéopoice
paid by domestic users and a higher proportion for industry. The Increasing network co
played a role in this, in particular the "Public Service Obligation", primarily financing supp
RES®’. Gas prices also rose in the same perigd2®58% for industrial users, from cent E{
3.86 / kWh to cent EUR 4.77 / kWh.

EE

Estonia’'s electricity prices remained below EU averages between 2008 and 20
proportionally saw some of the steepest rises, driven in particular by increases enthi@ses,
including charges introduced by the country's Renewable Energy Act. Gas prices also
over 35% for industrial consumers, as distribution and transmission costs went up and V
increased.

ES

Domestic electricity prices rose steeptySpain, from a level slightly below the EU average
2008 to one above it in 2012. This increase of 46.1% was attributable in particular to in
distribution costqwhich includes other, nenetwork costsand chargesuch as RES and tari
deficit financing) increased VAT and the increase in the special regime premium for RE

CHP generation. The pattern was the same, although increases less pronounced, for

180 See http://www.energy
regulators.eu/portal/page/portal/lEER_HOME/EER_PUBLICATIONS/NATIONAL_REPORTS/National%20Reporting%202010/NR_En/E1

0_NR_DenmarkEN_v2.pdf
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users. Spanish domestic gas prices also rose by 39.5%, due to increasek amd/Aetwork
COStS.

FI

Increases in Finnish electricity prices from 2008 to 2012, of 22.5% for domestic and 11.
industrial consumers were driven in particular by growing network costs and an increase
and levies. Industrial gas prices insttperiod increased by 42.6% to a level above the
average. The major contributor to this increase was a rise in taxes and levies (in particula
dioxide tax) and a rise in energy and supply costs.

FR

In France, electricity price increases ofward 27% between 2008 and 2012 were driven prim
by increases in all individual components. Increases in network costs were a significant fa
particular for industry. Gas prices rose sharply for domestic consumers, by 17.99%, a
taxes weraot the major factor in this rise.

GR

Greek electricity prices rose steeply for both industrial and domestic consumers (29% anc
respectively), although in both cases they remained below the EU average. In part these
can be explained by thetroduction of norrecoverable tax rates where previously there had
none. In 2012, gas prices in Greece were comfortably above the EU average for both dom
industrial consumers.

HR

Although below the EU average, Croatia's domestic elegtpcices rose by 16.9% between 2(
and 2012. Industrial price rises were more modest, in part due to a decrease in the netw
paid by industry. The country's gas prices rose sharply, by 70.4% and 104.6% for dome
industrial consumers resgeely. A VAT increase was one factor here, but the main cause
major rise in the natural gas shipping rate.

HU

For Hungarian industrial consumers, electricity prices slightly decreased between 2008 ar|
mainly due to decrease in energy suppgts. Rises for domestic consumers were mostly in
with the overall consumer price index, resulting from a fall in wholesale prices offset by
transmission costs and increased VAT. Gas prices for both industry and domestic use fel
decreaed supply costs.

Gas prices rose in Ireland by 3.4% for domestic and 6.2% for industrial use, driven i
instance by an increase in taxes and levies. In both instances, Irish prices remained bg
averages. Electricity prices fell for industoy 1.8% thanks to a fall in energy and supply cg
while domestic prices rose by 9.1%. Tax increases, specifically the introduction of an ene
were a significant factor in rises for each sector.

Electricity price rises in Italy were primarilgriven by increases in taxes and levies, which
industrial users more than doubled and for domestic consumers increased by over 42%. G
fell for industrial consumers but domestic prices rose by 34.4%.

LT

Lithuanian electricity prices rose by .86 for domestic and 39.8% for industrial uses, the lar
portion of the increases owing to the rising energy price. For gas, there was a major
domestic bills of nearly 60%. Rising gas supply prices affected domestic consumer
significantly,with the increase in distribution costs also having a significant impact on all us

LU

The most significant rises in Luxembourg's energy costs were for gas, where industrial pri
by 25.4% and domestic ones by 15.6%. Major increases in wholgasalgrices drove thi
increase; distribution and transport tariffs decreased, and the tax component of gas bill
remained constant. Over the 260812 time period, electricity prices increased only slightly
just over 6% domestically and 3.5%r findustry, thanks to a fall in the price of wholes
electricity.

LV

Although below EU averages, Latvia's electricity prices increased significantly (by 36.5
domestic and 43% for industrial use). Rising charges to support renewable energy &
significant role in these increases, as did an increase in VAT. Distribution and transmissio
also went up. Gas prices rose by 12% for domestic consumers, affected again by rises in \

MT

Malta's industry faced electricity prices above the d&idrage between 2008 and 2012. Indus
and domestic prices grew at a similar rate (11.2% to 10.7%). The rises were attribut
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increases in the single largest component in bills, energy and supply costs.

NL

Energy and supply costs for electricitglifin the Netherlands, but increases in network
particular transmission) costs of nearly 20% for domestic users and 13.4% for industry plu
taxes and levies meant that there were price increases of 5.7% and 6% for households an
respetively. Gas prices for industry fell by 0.9%, although they rose for households by 1
due in part to a significant increase in the cost of transmission.

PL

Domestic consumers in Poland experienced electricity price increases of 18%, driven by
and supply cost increases of 30% as well as rising cost of transmission and distributio
industry, price rises were more modest, and the burden of network costs and taxes ar
actually decreased. Gas prices rose at similar rates for industrijoaiséhold, by 11.8% an
12.4% respectively, with the main factor being the gas and supply costs.

PT

In Portugal, taxes and levies rose on domestic electricity consumption rose by over 10
most significant factor in an overall price increase of 8b.3he major increase was in VA
followed by increases in capacity payments and old stranded generation costs. For i
transmission and distribution costs were the major contributor to a price rise of 48.9%. D
gas prices increased by 35.6%amn, the main driver of this increase was the rise VAT.

RO

Romania's electricity prices bucked the EU trend by decreasing over the2@DBD&eriod, as
both energy and supply and network costs fell. Domestic prices decreased by 2.5% and i
ones ly 7.2%. Gas prices, too, fell significantly; 18.5% for domestic consumers and 1.8
industry, due to falling energy and supply costs.

SE

Electricity prices rose only very slightly (0.5%) for Swedish industry, but by a more signi
margin (19.3%) fo domestic users. Although energy and supply costs went down, sign
increases in network costs (of over 43%) and taxes and levies ensured a net price rise. G
also rose, by 24.8% for households, a decrease in energy and suppbffsestsy in particular
by increased taxes.

Sl

Electricity prices for Slovenian industry fell by 4.3% between 2008 and 2012, thanks to the
wholesale electricity price and reduced transmission and distribution costs. These decrea
partially counterbianced by an increase in taxes and levies, in particular the excise f{
electricity consumption. Increases in network taxes and VAT pushed gas prices for industr
20.8%. Domestic electricity prices increased by 33.4% overall, with every indivdidoglonent
increasing. Rising energy and supply costs were the main price component but the cost of
distribution also contributed.

SK

In Slovakia, there were modest increases in the prices indpaidyfor energy, of 0.5% fo
electricity and 6%dr gas. Household users faced greater rises, totalling 12.8% for electrici
10.5% for gas. For electricity, network costs and taxes and levies accounted for a
proportion of the rise than did energy and supply costs. For industry, the chatgésrelated t
the country's Renewable Energy Act in particular increased more than fourfold, push
network costs.

UK

In the UK, gas prices for domestic consumers rose steeply between 2008 and 2012, by
20.9%. This was mainly due to incredswholesale costs. In the same period, gas network
in the UK decreased. For industry, there was a more modest rise of 6%, although in each
UK remained below the EU average.

For domestic electricity users, a price increase of 11.4% wasndby rising energy and supp
costs; network costs actually decreased by 21.4% in this period. Under the heading of en
price costs were counted a number of schemes, such as the Renewables Obligation, the
and energy efficiency schemes whicbuld be counted as levies and which acted to incr
energy costs even though wholesale prices fell. For industrial users, an increase in netw
of 24.5% was the most significant factor in an electricity price increase of 12.8%. The
largestcomponent of electricity bills remained the wholesale energy pricepberall increase
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| in bills were driven by rising taxes and network costs.
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Annex 2 Methodology for a bottom up analysis of industry sectors

The bottoraup cae studies presented in the study compile data from energy intensive
industrial sectors andubsectors wherethe relative importance of gas and electricity as
energyinputs n the overall energy and total production costsigh. Geographicatoverage
across the EU anthe presence of big and small playeesse been factors in selecting the
following sectors:

9 Bricks and roof tile§ NACE code 2332

9 Wall and floor tiles NACE code 2331

9 Flat glas§ NACE code 2311

1 Ammonia- refers to several Prodcomcodags i nl y under NACE 2015 «
fertilisers and nitrogen compounds?©o

9 Chlorine-r ef er s t o sever al Prodcom codes undel
chemical sé6 and also NACE 2014 6Other orga

9 Aluminiumi NACE code 2442

1 Steeli NACE code 2410

A standard questionnaire was circulated to potential respondents in each sectorsewdmsub
identified with the help of industry associatiometween August and October 2013, about
110questionnairesvere filledby respondents. Responsesre checked focompletenesgor
each sector and subsector, industrial gtes$ responded to thguestionnaires were sampled
according to four main criteria:

1 Geographicalinclude as many Member States as possible while adoguiar the
relative impatance of each Member State in terms of total EU production capacity
the respective sector or sebctor

1 Production capacityensure that theample reflecthe actual distribution of capacities
across the EU and its regions;

9 Production technologyensure that thesample refled the actual distribution of
technologies across the EU and its regions;

1 Size ensure that theample mirros the reality of each sector in terms of proportion of
SMEs and larger companies.

Based on the number and type of regjents in each sector as well as their Member State of
origin, the criteria above have had different weight in the definition of samples and implied
that, for some sectors, not all questionnaires received could be fully used.

The need to deal with the caaéntiality of highly sensitive commercial informatianplied
that datawas presented anonymously, aggregated and/or indexed in order to ensute that
could not beattributed to any specific plant.

A way of dealing with the confidentiality constraint Heeen topresent sectespecific results

by broad regions (e.g. Central Northern Europe, Southern Europe,Téke.fomposition of
geographical regions may vaagrosssectos analysed due to the location of respondents, as
well as again due to the condiatiality constraint.
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The use of geographical aggregates implied that no analysis at country level was gassible.
order to address this shortcoming, an assessment has been conducted also for four Member
States- Germany, Italy, Poland and Spairfor which a sufficient number of questionnaires

were collected across all covered sectors so as to allow cesp#cyfic analysis whilst
ensuring the anonymity of plants.

The analysis looked first at the level and components of gas and electricity pricey paid b
industry operators and at their evolution over the period-201@(chapter 1) The collection

of data on electricity and gas consumptammd production volumes allowed presenting the
relation between energy intensity and energy prices for anonymouspkexg plants.An

attempt was made in order to assess the impact of energy prices and their components in
terms of unit production cost&chapter 2) For some subsectors and after ensuring for
comparability in terms of consumption range, it was possibtoliect data on the level of
electricity and gas prices paid by plants in someB0Odncountries, allowing for comparison

with the situation in the E(thapter 3andAnnex4).

The analysis of energy prices compiasitdistinguisheghe following price componentsi)
production cost, (ii) network feg@ii) non-recoverable taxes and levies (excluding VA(Y)
RESsupport schemeslepending on the Member State where an installation is located, these
areeither par of the network fees or levieéttribution to network fees or levies is sometimes
subject to yearly change.

Energy efficiencyand indirect costs (e.g.: emission costs) and the exienwhich these
indirect costs wer@as&d on byutilities orto the find consumers have also been analysed.
Changes in costs and efficiency indicators over a short period of time (between 2010 and
2012) does not provide a fuliledged analysis on the observable trends in the industries.

A further underlying component of treectricity price is represented by the £i@direct

cost, that is, the C{allowance price which iaccounted for belectricity producers either as
opportunity or as real cost and is passed over in the electricity price paid by consumers.
However, withonly few exceptionsthis mmponent cannot be easily detected as normally it
does not appear in the electricity bill. Therefore, in the case studies presented, an attempt has
also been made to estimate the averaggifirect costs by sector and regidmeimpact of
indirect costs iconsidered to be already implicitly included in the othece components
reported in particular inthe energy supply componernh order to estimate CQOindirect

costs, the average electricity intensity of respondentsaah esector and region has been
calculated and associated to regionab@@ission factors for electricity production as well as

to assumptions in terms of G@rice pasghrough rate from producers to final consumers.
The results are presentedTiaxtbox3 in chapter2.2.3

All energy prices collected via the questionnaire and processdde analysis exclude
exemptiors orreductionof taxes, levies and transmission soahd represent the final unit
pricepaid by respondents.

The following tables show data on sampling for each case study:

9 Bricks and roof tiles
Size of the sample
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Number of questionnaires used in the case study

. S'elected Energy Energy bill Energy | International
Received in the prices : 4 )
components| intensity | comparison
sample trends
23 13 13 13 8 6

Northern Europe includes 5 plants: IE, UK, BE, LU, NL, DK, SE, NO, LT, LV, FI, EE

Central Europe includes 3 plants: DE, PL, CZ, SK, AT, HU

Southern Europe includés plants: FR, PT, ES, IT, SI, HR, BG, RO, EL, MT, CY

Note that sampled plants do not come from all the MS in one region. The specific countries cannot be indicated
due to confidentiality reasons.

1 Wall floor tiles
Size of the sample
Number of questionnares used in the case study

Selected | Energy . : Production
. : . Energy bill | Energy | International
Received | inthe prices : : ) costs and
components| intensity | comparison :
sample trends margins
24 12 12 12 6 6 9

Central and Northern Europe includes 3 plants: IE, UK, BE,NILJ,DK, DE, PL CZ, LV, LT, EE, SE, FI
SouthWestern Europe includes 5 plants: ES, PT, FR

SouthEastern Europe includes 4 plants: IT, SI, AT, HU, SK, HR, BU, RO, EL, MT, CY

Note that sampled plants do not come from all the MS in one region. The spegiftcie® cannot be indicated
due to confidentiality reasons.

Source: CEPS, calculation based on questionnaires

1 Float glass
Size of the sample
Number of questionnaires used in the case stud

Selected | Energy , .
Received in the prices Energy bil _Energ_y Production Margins
components| intensity costs
sample trends
10 10 10 7 10 7 4

All together, the 10 sampled plants represent about 19% of European production.

Western Europe includes 6 plants: IE, UK, FR, BE, LU, NL, DE, AT, DK, SE, FI

Eastern Europe includes fapts: BG, RO, CZ, HU, EE, LT, LV, SK, PL

Southern Europe includes 2 plants: IT, MT, CY, PT, ES, EL, SI

Note that sampled plants do not come from all the MS in one region. The specific countries cannot be indicated
due to confidentiality reasons.

Source: EPS, calculation based on questionnaires.

T Ammonia
Size of the sample

Number of questionnaires used in the case study
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Selected | Energy : .
Received | in the prices | Eneray bill | Energy | Production
components| intensity costs
sample trends
10 10 10 10 10 7

All together, the 10 sampled plants represent about 26% of EU27 production

The sample includes 2 small, 4 medium and 4 laiged plants, representing all together
about 27% of total EU production capacity. The 10 plants are located in 10 different member
states.

WesteraNorthern Europe includes: IE, UK, FR, BE, LU, NL, DE, AT, DK, SE, FI

Eastern Europe includes: RO, CZ, HU, EE, LT, LV, SK, PL

Southern Europe includes: IT, MT, CY, PT, ES, EL, S|, BG

Note that sampled plants do not come from all the MS in one regf@nspecific countries cannot be indicated

due to confidentiality reasons. The number of sampled plants per region cannot be disclosed due to
confidentiality.

Source: CEPS, calculation based on questionnaires.

1 Chlorine
Size of the sample

Number of questonnaires used in the case study

Selected | Energy , .
Received in the prices Energy bill .Energ.y Production
components| intensity costs
sample trends
11 9 9 9 9 5

All together, the 9 sampled plants represent about 12% of EU27 production

CentratNorthern Européncludes 6 plants: IE, UK, BE, LU, NL, DE, PL, CZ, LV, LT, EE, DK, SE, FI
SoutherAWestern Europe includes 3 plants: ES, PT, FR

For remaining MS, no questionnaires were received and no averages could be calculated.

Note that sampled plants do not come fralirthe MS in one region. The specific countries cannot be indicated
due to confidentiality reasons.

Source: CEPS, calculation based on questionnaires.

1 Primary aluminium

The evidence presented in the case study for aluminium is based on data coleced v
guestionnaire from a sample of 11 out of the 16 primary smelters in the EU, representing
more than 60% of EU primary aluminium production in 2012. These data were also validated
and integrated using the CRU database

No sampling by geographical regios presentedThe averages calculated for the whole
sample are compared to avgea obtained for two subsamplesibsample 1 refers to plants
which procure electricity through lortgrm contracts or selfeneration (or long term
contracts) while subsampl2 refers to plants which procure electricity in the wholesale
market.

1 Steel
Size of the sample

Number of questionnaires used in the case study
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Selected | Energy Energy bill Ener International Production
Received | inthe prices com %ﬁents intens?i%/ comparison costs and
sample trends b y b2 Margins
15 (gas) 11 (gas)
17 17 17 Sdze(l(‘;ei? ) 14 3 *
(electr.) ' (electr.)

North-Western Europe includes 9 plants: FR, BE, LU, NL, IE, UK, DE, AT, DK, FI, SE
Central and Eastern Europe includes 3 plants: PL, SI, M) B&G, CZ, SK, EE, LV, LT
Southern Europe includes 5 plants: IT, ES, PT, EL, MT, CY

Note that sampled plants do not come from all the MS in one region. The specific countries cannot be indicated

due to confidentiality reasons.
Source: CEPS, calculation leason questionnaires.
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Annex 3. The merit order effect

Estimates of the surcharge for renewable energy are estimates of the difference between
market prices and revenue of supported technologies. It is however important to note that
these estimates are not representing the total costs of renewable energy for at least two
reasons: a) they include the decrease in wholesale market prices caused by renewable energy
(the meritorder effect®), but negatively when renewable energy reducesolesale
electricity prices, the support level appears larger, as the gap between wholesale prices and
support levels increases, and b) large fractions of the industry in Member States is partly or
wholly exempted’? from the surcharge in order to avoid lwam leakage and to ensure that the
industry remain competitive.

Figure 136 Schematic description of the meritorder effect (Poyry 2010)

€/MWh A
Demand Supply
Night Day Peak :
- Gas turbines
Price ALl c o e e e Ao o
(low wind 1 .
a6 Condensing
. plants
e Bl cococococoocococoococooocoooadboooooo !
(high wind) .
Wind and nuclear

MWh

What is the merit-order effect?

The quantity of the meridbrder effect depends on the shagiehe meritorder (thereby its
name). The figure below shows how wietkctricity injection has different pricempacts
depending the timef the day and the marginatpplyat that time. An overall estimation of
its overall impact therefore requires assessment of the impdbtoughoutthe year, hour by
hour.

The meritorder effect is evaluated in several scientific studies which indicate that the
additional supply of electricity from renewable sources reduces the spot price, and sometime
so much thait outweighs the costs of the subsidies. The table below shows some of the
results of the literature for Member States in Europe; it shows that for el@atricity in

Spain and Ireland the benefits for electricity consumers in terms of reduction in-sefhele
prices outweigh the costs of subsidies. For a range of renewable technologies that was in the

181 Renewable electricity typically hassignificant operational costs, and thus shifts the reeder to the right, thus decreasing the whole
sale market price for electricity. The mevitder effect is essentially a shift of wealth from incumbent producer's surpluses to consumers.
182 47% ofGerman industry's electricity consumption is fully part of the EEG system (financing of RES in Germany)
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market in 2006 in Germany, the picture is the same. However, after the significant increase in
PV in Germany in the period 20092012, the costs of subs@di increased, and the balance

got negative, with costs of subsidies being larger than the benefit of the reduction in whole
sale prices.

Author: Member | Technology: | Merit-order Merit-order effects

State: effect: minus support cos
[ G/ MWh]|[ G/ MWh ]

Gil. et al. 2013 Spain wind 44.9 16.7

Sensful et al. 2008| Germany| RESE 95 26
(2006)

Saenz de Miera ¢ Spain Wwind 51.4 12.4

al. 2007

O'Mahoney et al| Ireland | Wind 47.7°%

2011

Oko-Institut (2012) | Germany| RESE -45'%°

More information on the meritrder effect and its magnitude can be found elsewffefhe
benefits of reduced whokale market price caused by renewable electricity should however
be allocated efficiently to a@r the external costs of increased renewable electricity, like the
costs of increased storage and flexibility in the grid.

183 Assuming an average value of renewable energy at spot mérketlo0 G / MWh .

The benefit is calculated at 141 G Million for 2009. :25. 7 G/ MWh
GWh.

8 Figure 13 in Okenstitut (2012) Strompreisentwicklungen im Spannungsfeld von Energiewende, Enekggemiird Industriepolitik.

Der Energiewend&osterrindex (EKX)

1% More literature is listed below:

1. Del arue, Eri k D., Lui ckx, Patrick J., D6éhaesel eer ,Gendtatlon i am D. 2
Costs and CO2 Emissie. Energy Conversion and Management 50 (2009)i14555.

2.Gil, Hugo A., GomeXuiles, Catalina, Riquelme, Jesus,2012. Lacgle wind power integration and wholesale electricity trading

benefits: estimation via an ex post approach. Energy Policy 4 Lidginr849859.

3.Jonsson, Tryggvi, Pinson, Pierre and Madsen, Henrik. 2009. On the Market Impact of Wind Energy Forecasts. Energy 26@®mics
4.Munksgaard, J. and Morthorst, Poul Erik. 2008. Wind Power in the Danish Liberalised PoweriMRokey Measures, Price Impact and

Investor Incentives. Energy Policy 2008.

5. ONjMahoney, Amy, Denny, E |l eanor, 2011.The merit ordd&r effect of v
6.Saenz Miera, Gonzalo, Del Rio Gonzales, Pablo and Vizciano, Ignacio. 2008. Analysing the Impact of Renewable Energy Support
Schemes on Power Prices: The Case of Wind Energy in Spain. Energy Policy 36 (200883945

7.Sensfuss, Frank. Ragwitz, Mario and Genoese, Massimo. 2007. Merit Order Effect: A Detailed Analysis of the PriceReffiestaiile

Electricity Generation on $p Prices in Germany. Fraunhofer Institute Systems and Innovation Research. Energy Policy 36 (2008) 3086

3094.

8.Unger, Thomas, Erik Ahlgren, 2005. Impacts of a common green certificate market on electricity agwhi€#h markets in the Nordic

countries. Energy Policy 33(16),2152163.

9. Weigt, Hannes. 2008. Germanyds Wind Energy: The Potené6i al for
(2009) 18571863.
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Annex 4. International comparison of prices of electricity and gas paid by a sample of EU

producers

ELECTRICITY

Figure 137 Prices of electricity: comparison of two EUbased brick and roof tile plants
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Figure 138 Prices of electricity: comparison of two EUbased brick and roof tile plants
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Figure 139 Prices of electricity. comparison of two EU-based wall and floor tile plants

and one plant of comparable capacity in Russ
120
100
80
60 | Em— — —
0 ] 1 —
20 —— — — —
, . - [
2010 2011 2012
= EU plant "A" 76,7 81,1 95,6
m EU plant "B" 64,1 71,4 76,9
w RU plant 8 8,3 8,9

Source: CEPS, calculations based on questionnaires.

Figure 140 Prices of electricity: comparison of two EUbased wal and floor tile plants
andoneUSbhased plant of comparable capacity (ua/ N
120

100

80

60

40

20

0

2010 2011 2012
EU plant "C" 93,3 103,4 108,7

®EU plant "D" 98,9 96,7 92,4
m US plant a5 40,1 41,7

Source: CEPS, calculations based on questionnaires.
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Figure 141 Electricity price: comparison between three U$hased plants andseventeen
steelmake s i n the EU (04/ MWh)
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Source: CEPS, calculations based on questionnaires.

Figure 142 Electricity prices for aluminium smelters in different world countries and
regions, 2012 ($/MWh, delivered at plant)

Source: The EU27 (unérse) data comes from CRU, the data for the 2 subsamples (a total of 11 smelters,
including EU27 subsample 1, EU27 subsample 2 and EU27 sample) comes from CEPS, calculations based on
guestionnaires. CRU for all international data.
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