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1. INTRODUCTION

The aim of the EnergyUnion® is to ensurethat Europeanconsumers householdsand
businesse$ havesecure affordable,competitiveand sustainablesnergy.It consistsof
five closelyrelatedand mutually reinforcingdimensionsprogressagainstwhich is to be
measuredhroughkeyindicators.

In October 2014, the EuropeanCouncif corcluded that a reliable and transparent
governanceystemwithout anyunnecessargdministrativeburden,shouldbe developed
to help ensurethat the Union meetsits energypolicy goals. It emphasisedhat this

governanceshould involve systematicmonitoring of key indicatorsof an affordable,
safe, competitive, secureand sustainableesnergy system,facilitate the coordinationof

nationalenergypoliciesandfosterregionalcooperatiorbetveenMemberStates.

The proposal fom Regulation on th&nergy Union governanteakes accountof the
Council conclusiongrom October 2014. The proposed Regulagwavidesthat every
second year thereafter the Commission shaflesgrogressat Union level towards
meetingthe EnergyUnion objectives in particular on the basis of the integrated national
energy and climate progress reports, other information repartddr the governance,
the indicators and European statistics

As part of the first State of the Energy Union packagefrom November2015', the
Commission produced a staff working document (SWD)* proposing an overall
monitoringapproachand methodology supportedoy initial analysis.The documentalso
put forward a fir st setof specificindicatorsto monitor and assesrogresson meeting
the EnergyUnion objectives.

This SWD is an updateof the one presentedn 2015 building on exchangesvith and
feedbackfrom the Member Statesand taking accountof stakeholdeiopinionscollected
from relatedreportsandevents.The currentsetof indicatorsmay berefinedin the years
to comedependingon the availability of datafor new, more suitableindicators andon
the developmenbf new indicatorsableto provide more accuratesvidenceon particular
policy lines or subsectos.

Energy Union package a framework strategy for a resilient Energy Union with a forwkroking
climate change policgCOM(2015) 80 final);
http://eurlex.eunpa.eu/legatontent/EN/TXT/PDF/?uri=CELEX:52015DC0080&from=EN
EUCO 169/14, Brussels, 24 October 2014
COM(2016) 759 final
https://ec.europa.eu/priorities/energgionandclimate/stateenergyunion_en
Monitoring progress towards the Energy Union objectiv&sncept and first analysis of key
indicators(SWD(2015) 243 final)http://eurlex.europa.eu/legal
content/EN/TXT/?qid=1449767808781&uri=CELEX:52015SC0243
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. OVERALL APPROACH AND METHODOLOGY

Key points

The purposeof defining a setof energyandclimateindicatorsandreflecing themin
ascoreboards threefold:

0 to streamlinethe monitoring processand ensurecoherencen the assessmeruf
energyandclimatepolicies

0 to provide a commonlyagreedmetric to support policy-making processby
monitoringprogreson EU energyandclimateobjectives

0 to summarisepn a scoreboardlatestdataandrecentchangesaffectingthe most
relevantaspect®f the five dimensionsf the EnergyUnion.

This SWD update the 2015SWD on Monitoring progresstowardsthe EnergyUnion
objectivespublishedaspartof thefirst Stateof the EnergyUnion package

The overall aim of this SWD andthe selectedkey indicatorsis to developa sound
robustmonitoringtool that providesa factualsnapshobf the situationacrosshe EU
and in the Member States and identifies potential discrepanies vis-a-vis the
achievemenbf Energy Union objectives.More specifially, this is intendedas a
practicaltool for useby the Commissionand Member Statesin the assessemeraf
theimplementatiorof future nationalintegratecenergyandclimateplans.

A revisedscoreboardapproachhasbeentaken For eachEnergyUnion dimension
the scoreboardsummariseskey indicators for the EU and each Member State
showingthe indicator values in the mostrecentyearfor which datais availableand
change®verasetperiodof time.




In 2015, the Commission produced country factsheetsand a SWD on monitoring
progresgowardsthe EnergyUnion objectivesandincludedthesein the first Stateof the
EnergyUnion packageThesedocumentgpresentedndicatorsandstatisticaldatarelaing
to eachdimensionof the EnergyUnion. This was a first attemptto aggregatea set of
relevantkey indicatorsto quantify and measureprogresson EU energyand climate
objectivesandtargets.

Given the wide rangeof issuesto be covered the methodologycombinesa focus on
somekey indicators,summarisedn a scoreboardwith additionalsupportingindicators

or analysisrelatingto thefive dimensionsThe proposedndicatorsassesprogreson:

1.

energy security: monitoring the relative dependency of the Member States and
the EU as a wholen net imports of main energy carrieaad on specific trade
partners andthe overall reliability of the energy system (i.e. its overall ability to
supply energy withat interruption)

the internal energy market monitoring progrestowards arEU internal energy
market in terms of competition, crebsrder trade and consumer empowerment

energy efficiency. monitoring progresson the 2020 and 2030 targetsfor
moderatng primary and final energy demand and in terms of energy savings and
energy intensities varioussectos, including transport

decarbonisatiornt monitoring progresson the 2020 and 2030 targets on
greenhouse gas (GHG) emission redudjoenewable energy share in gross final
energy consumptioand changes iGHG intensity and

research, innovation and competitivenessnonitoring research, innovation and
development activities relag to the European Strategic Energy Technology
Plan GET-Plan® and Energy Union priorities; monitoring energy prices and cost

differentials betweethe EU andits major trading partners.

The 2015 SWD andthe key indicatorswere intendedto form the basisof a commonly
agreedmonitoringtool, usingcredible,publicly availabledatasourcesandmethodology,
and providing a factual snapshotof the situation acrossthe EU and potential
discrepanciesis-avis EnergyUnion objectives.

This SWD buildsonthoseinitial stepstakesaccountof suggestionsrom MemberStates
and other stakeholdersand gives an updateon the basisof new data. The changesas
comparedvith the previousSWD canbe summarisedsfollows:

1 Thelist of the key indicatorsis slightly modified; a few key indicatorsare replaced
by new ones,while a few othersare downgradedas supportingindicators and/or
relocatedin anotherEnergy Union dimension.Besides,some other indicatorsare
basedon differentdatainputs.

1 thelist of keyindicatorshasbeenamendedlightly; a few havebeenreplacedoy new
ones, some have been downgradedto supportingindicators and/or relocatedto
anotherdimensionandothers arebasedn differentdatainputs

% https://ec.europa.eu/energy/en/topics/technomagyinnovation/strategienergytechnologyplan
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1 wherepossiblethe indicatorshavebeenbetteradjustedto metricsand datasources
alreadyusedfor monitoringin specificpolicy areas;

1 some indicatorsare provisional, pendingthe searchfor better solutiors basedon
credible publicly available data. The Commissionservicesare already redrafing
someof these(seebelow), but we have included them here as the best currently
availableoptiors andin view of the relevanceof the topic in questionto the overall
EnergyUnion strategy

1 wherea key indicator relates to an EU or Member Statetarget, it is presen¢d and
assessdin termsof progresgowardsthattargetandno longerin termsof progressn
previousyears

1 athoughincludedfor oneparticulardimensionmanyindicatorshaveanimpacton or
influence another dimension, so thar crossdimensional contribution is also
consideredn theanalysisjncludingby meansof additionalsupportingndicators

1 theassessmerdf the indicatorsfocusesmore on how they havechangedover time
for eachMember State and the valuesin the most recentyear for which they are
available

1 changesn aspecificindicatorovera setperiodof time areassesseth severalways
relative or absolutechange averageannualchangeor averagevalue over the period.
The approachhas beentailored to the needsof eachindicator and relevancefor
policy-making and

1 thescoreboardummariseg&ey indicatorsby dimensionfor the EU andeachMember
State showingthe mostrecentavailablevalueof theindicatorandchangesvera set
periodof time.

Obviously no setof indicatorsor scoreboardcan on its own provide a comprehensive
assessmerdf progreson the EnergyUnion targetsandobjectives Thisis dueto several
well-known challengesn properlyreflectingreality Europewide, policy objectivesthat
cannot easily be pursuedat country level, policies that cannoteasily be assessd in
guantitativetermsandareasn which dataavailability is currentlyanissue.

Acknowledgingthesechallengesthis SWD alsohighlightswherethereis a needfor new
indicators betterstatisticaldatacollectionandadditionalqualitativeassessment.

2.1.RATIONALE FOR THE SE LECTED INDICATORS

The purposeof defining a set of energy and climate indicators and réifigthem in a
scorebod is threefold:

i to streamline the monitoring process agmksurecoherege in theassessment of
energy and climate policigs

i1 to provide a common metridor monitoing progresson EU energy and climate
objectives and

1 tosummarisdatest data and recent changdéfecting themost relevanaspectof the
five dimensions of the Energy Union.

For each dimension, a limited number of indicaisrselected for inclusion in the overall
scoreboard. In addition, supporting indicators are presented to provide a more
comprehensive assessment for each dimension or to reveatioresssionaimpacts



2.2. AN OVERVIEW OF SELECT ED INDICATORS TO MON ITOR PROGRESS TOWARDS

THE ENERGY UNION OBJECTIVES

We havedentified a set of 24 main indicatorthataddress all Energy Union dimensions
and provide a solid basis for monitoring progrees the commonly agreed objectives.
These are supported by additional indicatord mformation intenddto provide auller
and more detailed picture of the energy sectortenvdit is changing

Table 21 maps the main and supporting indicatorBetailed definitios of each main
indicatorarepresented irsection 2.3while details m data sources and formulas used to
build the set of indicators are presented in AnheXhe assessment dhe bass of

selected indicators is presented in chapter 3.

Table 2.1.Main and supporting indicators for monitoring progress towards Energy

Union dojectives

Energy Main Indicators
Union

dimension

Supporting indicators

SoS1: Net import dependency

Net import dependencynaturalgas

Net import dependencgrude oil and NGL.
Net import dependencyhard coal

Nuclear imports and dependency

So0S2:Aggregate supplier
concentration index

Energy security,

Supplier concentration indexNatural gas
Supplier concentration indexCrude oil and NGL
Supplier concentration indeXHard coal

solidarity and trust

S0S3: N1 rule for gas
infrastructure

IM1: Electricity interconnection
capacity

IM2: Market concentration index
for power generation

Cumulative market share in power generation, n
entities
Cumulative market share in poweapacities, mair
entities

IM3: Market concentration index
for wholesale gas supply

Cumulative market share of main entities bringing
in the country

IM4: Wholesale electricity prices

IM5: Wholesale gas prices

IM6: Annual switching rates -
electricity (household customers
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Market performance indicator (MPI), retail electric
services

Share of household customers with smalectricity
meters

IM7: Annual switching rates - gas
(household customers

Market performance indicator (MPI), retgisservices
Share of household customers with sngasgmeters

" Natural gas liquids



Energy efficiency and
moderation of demand
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Research, innovation

and competitiveness

IM8: Energy affordability - energy
expenditure share in final
consumption expenditure for the
lowest quintile

Harmonised index of consumer pricesweight of
electricity, gas and other fuels in total househ
expenditure

Inability to keep home adequately warm (share in t
population atisk of poverty)

Household electricity prices

Household gas prices

EE1: Primary energy consumption

Primary energy intensity

EE2: Final energy consumption

Final energy consumption of main economic sect
i.e. industry, transport, households and services

EE3: Final energyintensity in
industry

EE4: Final energy consumption
per square meer in residential
sector, climate corrected

Final energy consumption of househalger capiti

EES5: Final energy consumption in
transport

Share otcollectivetransport in alpassengers' transpor
Final consumption in transport vs. passengers
freight activity

EE®6: Final energy intensity in
services sector

DE1: GHG emissions reductions
(base year=199)p

Share of ETS and ESD emissions
Landuse,landusechange andiorestry (LULUCF)
Sectorial share of GHG emissions

DE2: Gap between GHG emissions
projections and 2020target in
Effort Sharing sectors

DE3: Gap between latest (proxy)
inventory of Effort Sharing
emissions and interim targets

DE4: GHG intensity

GHG per capita
GHG intensity of power & heat generation
Average CO2 emissions from new cars

DE5: Renewable energy share

RES share transport

RES share electricity

RES share heating & cooling

Fossil fuels avoidance by RES
GHG emissions avoided due to RES

RIC1: Public investmentson
Energy Union related R&lI
(%GDP)

RIC2: patents related to Energy
Union R&I priorities (per
inhabitant)

RIC3: Real unit energy costs in the
manufacturing sector (excl.
refining)

Public investmentson Energy Union related R&I (9
GBAORD)

Estimates of dtal (public and private) andripate
investment®n Energy Union related R&l

Patents in Energy Union R&l priorities (also normalis
by GDP)

Levelised cost of renewable electricity

Turnover of the EU renewable energy industry
Worldwide investments in renewable energy
Cohesion policy investemts supporting the Energ
Union

Covenant of Mayors: signatories and GHG emiss
reductions

Electricity and gas wholesale and retail prices
industrial customers i comparison with mair
international players




2.2.1. ENERGY SECURITY , SOLIDARITY AND TRUST

Despite the considerable progress madeerentyearsto enhane Europe's energy
security, there are still serious vulnerabilities to potential energy supply shocks.

In particular, he 2030climate andenergyframework referred to the needrtwnitor the
diversification of energy imports and the share of indigenousces usedor energy
consumption over the period to 2030.

Therefore security of supply is a continuous priority of the Energy Union strategly
the following indicators are proposed to monitor it

1 SoS1: Net import dependencyi this indicator measures éhlevel of total net
imports as a proportion of total gross inland consumption aritie energy
consumption of maritime bunkers (i.e. what is consumed in a country or region over a
year).The indicator idasedn Eurostaienergy statistics.

This main indcator is accompanied by three supporting indicators reflecting net import
dependency for hard coal, crude oil and NGL and natural gas.

In the assessment of this dimensia, providecomplementary information on patterns
of trade inpetroleum products.

As imports of uranium and nuclear fuels are not included in energy statistics agsuch
providecomplementary information on tlelevantEU import routesnuclear electricity
production and operati@ahand undeiconstructiorreactorsn the MemberStates

Net import dependenayannoton its owncapture all determinants of Member Statesl
the EUs vulnerabilityto energy supply shocks. In particular, it doestetitus abouthe
degree of diversification of import sourcasthe relative significancefomport and fuel
sources in the energy mix.

Therefore,we usea countryspecific supplier concentration index (SCI) to complement
the analysis on energy security

1 SoX2: Aggregate supplier concentration index T this indicator measures the
importance ototal imports of main energy carriers to &MberStatefrom suppliers
outside the European Economic Area (EEA), thus disregarding flows within the EEA
in the volume of a Member Stateimports:® The indicator is based onuBbstat
statistics on impostand expow by country of originand energy balances.

The aggregat8Clis accompanied by specific SQiEthemain energy carriers, i.e. hard
coal, crude oil and NGLand natural gasThe methodologyfor calculating SCls is
explained in section 3.1.2.

Net import dependencgs defined above may reach values above %0@h certain cases. This
indicator is taken fronturostatdatabasé€Table [tsdcc31Q]

This indicator was used in the-itepth study accompanyirnige European Energy Security
Strategy(COM(2014) 330).

1% Norway is the only EEA country exporting significant volume®oérgy gas and o)lto the EU.
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The SCls take into account suppliers from outsideEEA only, becausenonEU EEA
countries are not a potential vulnerabilftpm an energy security perspectias they
share commonbligations within thenternalmarket.

The quality of the input datafrom statisticsis critical to the assessment of the SCls
Currently the relevantofficial statisticssuffer fromsome limitationsvhen it comes to
identifying source of imports especially for natural gas. The exclusion of irita
transit is another challengeespecially for natural gasbut also for hard coal
import/exportstatistics

The Energy Uniorstrategy calls for specific attention tee paid to thesecurity of gas
andelectricity supply.

1 SoS3: N-1 rule for gas infrastructure i N-1 is an indicator of infrastructure
adequacyas it tests the resilience of the systemensuring that gas demand on
extremely cold days can be covered even if the largest infrastructuré® failis
calculated by th&emberStates

As yet there is nofull agreement on what indicators to use to assess security of
electricity supply, this makesit difficult to compare Member Stateperformance
effectively*®. Therefore, i orderto ensure transparency and comparability across the EU,
the Commission's recergroposalfor a Regulation orrisk preparedness defines two
harmonised security of supply indicator&xpected energy neserved (EENS 1
expressed in GWh/yeeanddoss ofload expectatiod(LOLE T expressed in hours/ygar
The European Network of Transmission System Operators for Elect(ENMTSOE)

will calculate he proposed indicators annually for all Member Stateshe basis of a
common methodologyThe Agency for hie Cooperation of Energy Regulato/SCER)
should usehoseindicators when reporting on Member Stajgsrformance in the area of
security of supplyin its yearly electricity market monitoring report$hese new
indicators will be taken into account atdte updates of this SWD.

2.2.2. A FULLY INTEGRATED | NTERNAL ENERGY MARKE T
The 203(climate andenergyframeworkreferred tahe need to monitor:

1 the deployment of smart grids and interconnections between Member Statiest
the agree®0200bjective of electricity interconnectiomd at leastlO % of national
installed production capacitgnovingtowardsl5 % by 2030

1 intraEU coupling of energy markets, building on the liberalisation of gas and
electricity markets alreadychieved undegU legislation and

1 competition and market concentration on wholesale and retail energy marketh at
national and (for regions with functioning coupling) regional level.

1 Regulation (EU) No. 994/201@quiresMember States toomply withthe N-1 standard.
2 Annual report on the@esults ofmonitoring theinternalelectricity markes in 2015 ACER (September
2010;
http://www.acer.europa.eu/Official_documents/Acts_of _the Agency/Publication/ACER%20Market%20M
onitoring%20Report%202015%2620ELECTRICITY.pdf
13 Proposal for a Regulatioon risk preparedness in the electricity sector and repealing Directive
2005/89/EQICOM(2016) 862 final.
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Regardinginterconnectionsthe selected indicator measures electrigitgrconnetion
capacity asa percentag®f installed capacityNo specific indicator is used in th&/WVD
as regards gas interconnectiobgt the N1 rule for gas infrastructur@seeabove offers
a good proxy. In additiorthe implementation oprojects ofcommoninterest (for gas
and electricity) remainskey and should bemonitored carefully No readily available
indicator could be identifieds regards the deployment of smart gritiss will require
additional work

1 IM1: Electricity interconnection i this indiator uses the same approach as
proposed last year, i.¢he interconnection capacitgf a given Member Statas a
proportionof its total generation capacity. This is based on the agreed methodology
for tracking progress towardhetarget of10 %interconnection by 202@&sendorsed
by the European Council.

However, differences between Member States in terms of geogmploication and
structure of energy mix and supply mean that a-bsgssase approach based on a
thorough assessment of bottlekgctaking into account costs, is needdten looking at
the 2030 perspectiv@hereforethe Commissiorhasset up arexpertgroup™* which will
provideit and the regional cooperation structdresith technical advice on how best to
translatethetarget of15 % interconnection by 2030 into regional, country and/or berder
level targets.

Competition and market concentration on wholesale energy markets can be monitored at
Member State level. ThHellowing indicators areonsidered

1 [IM2: Market concentration index for power generationi this indicator is based
on the HerfindahHirschman Index (HHI) and defined as the sum of the squared
market shares othe three largeselectricity generation companies measured in
percentages of total installed capacity, wli€h000 corresponding to a monopgolgnd

1 IM3: Market concentration index for wholesalegassupply i this indicator isalso
based on the HHI and is defined as the sum of the squared market shtdres of
wholesalegas supply companies measured in percentafdstal wholesalegas
supply, with 10000 corresponding to a monopoly

These indicatorsmeasurethe degree of competition amholesaleenergy marketsthe
lower the values, the higher the degree of potential competition.

Implementing thenternal energy market objectigeof the Energy Uniorrequires us to
take account of additional factors, eigis important to monitor wholesale gas and
electricity pricedevelopmentacrossMember States

1 IM4: Wholesale electricity pricesi this indicator pres#s the electricity prices
available on wholesale markets, the basis oflata and methodology developed in
the Commissios quarterlyreports on European electricityarkets'®

14 Commission Decision of 9 March 2016 setting a Commission expert group on electricity

interconnection targe(€/2016/1406)http://eurlex.europa.eu/legal

content/EN/TXT/?uri=uriserv:0J.C_.2016.094.01.0002.01.ENG&toc=0J:C:2016:094:TOC
15 Regionalgroups for electricity establishathderRegulation (EU) No 347/201F EN-E Regulation)
and the relevarttigh levelgroups for energy infrastructure
https://ec.europa.eu/energy/en/statistics/maaketysis
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1 IM5: Wholesale gas prices this indicator presentannualaverage gas prices
wholesale markets ia country, orthe basis ofdata and methodology developed in
the Commissios quarterlyreports on European gas markEts

The use of such prices as part of the monitoring exeixisabject to some limitations

As regards gas, aitable price data are not fully comparable across Member States, as
hub pricesmay be usedor somewhile estimates of average import prices are used
most of the otherdMoreover, beyond individual price developments, it is also essential
to monitor mtential convergencie European pricedA short assessmeat energy price
convergence and energy flows across boriggosesenteth the next chapter

The twofollowing indicators are good proxies to assess the degredich consumers
areempoweed on retail energy markets and whether they have the option of switching
retailers and/or exercise this option in order to benefit from better conditions

1 IM6: Annual switching rates on electricity retail markets i this indicator
measures the percentagefiofal electricity householdconsumers changinguppliers
in a given year.

1 IM7: Annual switching rates on gas retail marketsi this indicator measures the
percentage of final gd®useholdconsumers changirguppliersn a given year.

Both indicators are based on data fra@ER'sannual market monitoring reporfs

A broader set of indicators could be considdogdhemonitoring of energy retail market
functioning® in areas such as customer satisfaction, market condition or distnibutio
system operator services. Many national regulators are analysing thesebateas
source could be identifiethat covers such indicatorsn a consistent manner so as to
allow analysis across all Member States.

The Commission services have developed composite indicators assessing the overall
market performance of gas and retail marlkaetd thesewill be presented in the next
chapter as supporting informatioithey are used forconsumer market monitoring
survey”™ as composite irides taking into acount key aspects of consumer experience

In addition, theanalysis in thenext chapter includes more specific consideratamosind

smart meteringleployment Smart metering can positively affect consumer engagement
with the market and ultimatenergy consmption Its deployment is measurexb the
percentage of final electricity and gas household consumers equipped with a smart meter
as reflected in ACER annuamarket monitoring reports

Developing the Energy Union also means protectintperableconsumersetter and
addressingenergy poverty. Given the importance othese issugsin 2007 the

7 1dem16

18 http://www.acer.europa.eu/en/electricity/market%20monitoring/pages/default.aspx

9 See for instance suggestions by the Council for European Energy Regujators
http://www.ceer.eu/portal/pafmortal/EstoniaR_HOME/EstoniaR_CONSULithuania/CLOSwedenD%
20PUBLIC%20CONSULithuaniaAustrial ONS/CUSTOMERS/GGP%20retail%20market%20monitori
ng

Surveys bythe Commission'BirectorateGeneral for Justice and Consumers (DG JUST)
http://ec.europa.eu/consumers/consumer_evidence/consumer_scoreboards/market _monitoring/index_e
n.htm
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Commission established the Citizéishergy Forumunder which a working group on
vulnerable consumers has been establiehed

Estimaes ofenergy povertyary according tchow it is definedSince there is no single
agreed definition at EU levgit is currentlynot possible tgproducean appropriate sirg
indicator.Also, energy poverty is driven by a variety of factdosv income, high energy
bills relative to income, poor energy efficiency of the building envelepe), soit is a
complex multi-facetedconcept which caibe adequately capturemhly usinga set of
indicatorscoveringeconomic, social and technical aspe€usrrently, countries takeéwo
main approaches to meamsigrenergy poverty:

1 expenditurebased: metrics that capturehe affordability of (adequate) energy
services or inadequate consumption using financial informediwch

1 consensual:self-reported indicators provide an effegiway of understanding
perceived energy poverty and more explicit insights than quantitative metrics.

In May 2016 the Commission released a study proposing a set of indicators aiming to
provide better quantitative assessment of energy poverty in ttfé Hig¢se require more
refined statistical data collectigdhan iscurrently availablen a uniform way acrosshe
MemberStates

In Cleanenergy forall European$®, a recently released package of energy measies,
Commission proposk a new approach to protecting vulnerable consumers which
includes helping Member Statds reduce the costs of energy for consumers by
supporting energy efficiency investmenits.line with its efforts to empower and protect
consumers, the Commissioalso proposes certain procedural safeguards before a
consumer can be disconnectéd.addition, & part of the Energy Uniogovernance
process, Member States will have to monitor and report on energy poweiky the
Commission will facilitate the exchange ofsb@ractice¥’.

In order to develop energy poverty metrfosther and increase awareness atebate,
the Commission will set uan EU Observatory on Energy Poverty by the end 07201

The 2015SWD proposeda consensuagnergy poverty indexcompiled by averaging
three indicators collectefdr Eurostat'sannual survey oftatisticson income andiving
conditions(SILC)?>:

1 the proportiorof the population with arrears on energy hills

1 ability to keep the home adequately waend

1 population living in dw#ings with leakages and damp walls.

#L For more information on th€itizen®Energy Forumand the workig group on vulnerable consumers,

seehttps://ec.europa.eu/energy/en/events/citizamergyforum-london

Selecting indicators to measure energy poverty, final report (May 2016);
http://ec.europa.eu/energy/en/studies
https://eceuropa.eu/energy/en/news/commisgimaposesiewrulesconsumeicentredclearenergy
transition

2 COM(2016) 860 final

% http://ec.eurpa.eu/eurostat/web/microdata/europeaion-statisticson-incomeandliving-conditions
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Following feedback from Member States and other stakeholders, this indicator has been
changed tahe following energy affordability inde&whichis a temporary solution until

the above work delivera better commonly agreed metricfor monitoling energy
poverty.

1 [IM8: Energy affordability 1 this indicatormeasuregnergyrelated expendituras a
proportion oftotal household expenditure for the lowest quintile (i.e. poof@$n2
of population.lt is based orEurostat'sHousehold Budget SurvgiBS), for which
expenditure data are collected evdine years.DG Energy worked with national
statistical institutes and Utostaton an ad hoc data collection to gather all the
necessary information to complete thega series of energy affordability.

The harmonised index of consumer prices (HICP) for enexlgyed expenditure is
presented as a supporting complementary indicatoestimates th@roportion oftotal
householdexpenditureaccounted for by energy prods@and is used by central banks to
calculate inflation. This is useful additional information as regards potential
vulnerabilities e.g.to energy price shocks.

Another supporting indicator is inability to kethpe home adequately wargas measured
for the SILC), expresseasthe proportion of théotal population atisk of poverty (i.e.
below 60% of the median national income

Electricity and gas prices for residential consumers are also presented as additional
information.

2.2.3. ENERGY EFFICIENCY AND MODERATION OF DEMAND

"Energy efficiency first" is a keyrinciple of the Energy Unioni this proposal puts it
into practice.The EU as a whole has an indicative 2020 target 20 % reduction of
primary energy consumptiocompared to projecinsand the 2030 climate and energy
frameworkis currently negotiated by the European institutions

In the Cleanenergy forall Europears package, the Commission propoae20% binding

EU target for 2030, thebg recognising the importance of energy efficiency and aiming to
provide Member States and investar#h a longerterm perspectivdfor adaping their
strategies tgreaterenergy efficiency

The Energy Efficiency DirectiVé translats the energy efficiencytargets into maximum
levels of primary and final energy consumption by 2020 and 203@refore the first
elements to be monitored are primary and final energy consumption

1 EEZL1: Primary energy consumptioni this indicator monitorchanges irprimary
energy consumptidnin the EU as a whole and ihe Member States.

Primary energy intensity is also assessed as a supporting indipaberding
complementary information on the (potential) decoupling of energy consumption
from economic growth.

% Directive 2012/27/EU and COM(2016) 761 final.
2" Primary energy correspondsdmssinland consumption minus final n@mergy consumption
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1 EEZ2: Final energy consumptioni this indicator monitorshanges irfinal energy
consumptionin the EU as a whole and the Member States.

However, energy consumption is influenced by several drie¢her thanenergy
efficiency improvementssuch as eawmic growth, structural changeis the economy,
fuel shifts, climate etc. The limitations of available official statisticsmean that
producinga robustbreakdownof the impactof sectoral and econoryide energy
efficiency is stillachalleng. Currentattemptsto do sanclude EU-funded projects uisg
decomposition analysige.g.the Odysse®MURE®® project i see assessment chapter
below), but these have yet to establishwadely agreed methodologypecomposition
analysis will continue to be scrutinisddr inclusion on the list of Energy Union
indicaé%rs, including ttough ongoing work by the Commissias Joint Research
Centreé”.

Monitoring sectoral energgonsumption and energgtensity developments can provide
an indication of progress in terms of ageefficiencyby revealing theextent to which
energy consumptiors decoupéd from economic growthor the specific energy useal
producing a unit of GDP or value added. Thereferergy intensitiesn the industial,
residential and services sedand final energy consumption in transport are taken into
account as main indicators.

1 EE3: Final energy intensity in industry - this indicator represents energy
consumption for a unit of value added in industry and the construction séaor.
calculated by dividing h e s final energysc@nsumption kieir total gross value
added(GVA) at constant 2010 prices. Energy intensity in industry reflects potential
specialisation in energntensgve sectors and the efford decoupé industrial growth
from energy consumptiorthe lower the value, the more enewgficient the use of
energy for the unit of GVA.

1 This indicator may be refined by also measuring final energy consumption per
amount of physical output.g.so as to capturpotential structural changes in the
sector, which are not easily observable by comparing energy consumtioralue
added.This option is stillunderconsideationfor a future revision.

1 EE4: Final energy consumption per square meé in the residential sector,
climate-corrected i this indicator measures specific energy consumption pesfm
floor areain residential buildings. The figures are climatarected in order to
providea more accurate assessment of trends over time in a seetbrch heating
(and cooling) stillaccounts fothe largest part of energy consumptioneidicator
canshowthe relative efficiency of the building stock and energy equipmewer
values indicatethat the building sectdrasbecome more enereggfficient.

In additon to thee indicators, it might also be relevant to monitor the uptake of
energyefficient equipment. However, indicators dme market diffusion of efficient
heating or appliancedor exampleremain scarc® and could not be compiled in the

% More information on the decomposition analysis performed under the OeV&#RE project is

available on the project website http://www.indicators.odyssemure.eu/

The decomposition analysis deloped by theCommission'sloint research Centre is described in the
Energy Efficiency Progress report (COM(2017)56)

30 see for instancehttp://www.indicators.odyssemure.eu/meket-diffusion.html
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context of his SWD.The Commissiod sew EU Buildings Stock Observatory may in
time provide more detailsvhich will be considered for future updates

1 EEG6: Final energy consumption in transport - this indicator represents the final
energy consumption in transport sector.

Transport related issues aceveredin the energy efficiency and moderation of
demand dimensioof the Energy Uniomstrategy.

Data onspecific energy intensity for passenger and freight transpertneededo
compile a more accurate picture of transport activities and related energy consumption,
and enablen-depth analysis of energgfficiency developmentsn transport. These two
indicators correspond, respectively, to energy used (expressedevotanil equivalent)

per passengekilometre and tonn&ilometres travelled within a Member Statiee lower

the value, the more energfficient the transport sector. However, Member States do not
provide Eurostat witta breakdowrof final energy by passenger and freight transport
Therefore, currently it is not possible to have the energy intensity of passengers and
freight traffic activity based on statistical datélso, the methodology for reporting
traffic activity does not alays follow the territoriality principle, which renders the
calculation of the intensity indicators even more difficult.

Pending thevailablity of more disaggregated statistical data, final enexagysumption

in transport is proposed asmain indicatoy accompanied by information on passenger
and freight activity and oncollective passengetsansportas ashareof total passenger
transport.

Variatiors infinal energy consumption in transport over the pedoslalso assessed in
comparisorwith GDP dewelopmentsaandchanges irpassenger transport (passenrkya)
and freight transport (tondem). A reduction of energy consumption in transport
compaed to an increase irpassengers and freigliansportactivity suggestsa more
energyefficient use of transpt means. In additiorwe assesthe relative importance of
public transport (trains, coaches, buses and trolley buses) in passenger transport.

In addition to pure energefficiency considerations, information is collectenh
decarbonisation in the trgoart sectorin terms ofthe average COemissions of new
cars. This indicator is further assesd$edthe dlecarbonisatioldimension, supporting
the main indicato(GHG intensity of the econonjy

This analysis should includeore indicators on -enobility, the deployment of hybrid
cars and the availability of alternative fuels and related infrastructu@eirently,
however, available datare highly dispersecand some important datare missing or
potentiallyunreliade. A first step in this direction haseen the creation of the European
Alternative Fuels Observatotyasthe reference point for information about alternative
fuels in Europe.

1 EES5: Final energy intensity in the services sectdr this indicator represents energy
consumption for a unit of GVAn the services sectolt. is calculated by dividing the
sectod final energy consumption ks total GVA at constant 2010 pricethe lower
the value, the more efficient the sector is in producing a unit of GVA.

31 Sourcehttp://www.eafo.eu/
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The use of better energpfficiency indicaors will be facilitated by Eurost@tsvork to
develop statistical data collections on seeloenergy consumption by type of ense.
Data are already collecd on energy consumption in households by type of-esel
(heating, lighting, cookingetc.)andreportsareavailable fromtwelve Member State¥.

2.2.4. DECARBONISATION

The decarbonisation dimension of the Energy Union is very much driven by efforts
towards meeting the E& and Member States greenhouse gas emiss{@iiG)
reduction and renewable eneltgygets

The following indicator is proposed to monitor progress towards thie #3120 and 2030
decarbonisation targetsxdto provide informatioron changes itMember StateasGHG
emissions

1 DEL1l: GHG emission reductioni this indicator represents totalH& emissions as
considered for the E 2020 climate targets. koverstotal GHG emissions
excluding LULUCF but includingindirect CQ emissionsand CO, emissions from
international aviation.

Additional information is provided by several supporting i¢gatbrs showing the
proportionsof EU emissiors trading system (ETS)/effort-sharing emissions, LULUCF
emissions and breakdowrof GHG emission®y economicsectos.

The ETSis the key instrument in the EU for limiting GHG emissions in the power sector,
energyintensive industries anBU domesticaviation. While the ETS provides an EU
wide cap, the EfforSharing Decision (ESD) sets national binding targets to be met
through miigation action in the efforsharing sectors (transport, buildings, small
businesses and services, agriculture and waste).

In line with the EU reduction target of 30 by 2030 (as comparedwith 2005 in
nonETS sectors, the Commission has recently predemproposdbr anEffort-Sharing
Regulatiorf® that sets bindingnationalannual targets for 2024030 forthosesectors.
The following indicators are used to monitor progress in the seatdrsovered by the
EUETS

1 DE2: Gap between GHG emission projections and 2020 target in the
Effort -Sharing sectors i this indicator monitors each Member Séatprogress
towards its 2020 GHG emission target. The Member States estimate projections for
2020 in the efforsharing sectoren the basis ofxisting measures. The ESies the
EU 2020 targetind binding targets from 2013 to 2020 for each Member Stdie.
gap is expressed as a percentage of bas€3@a6)emissions.

1 DES3: Gap between latest proxy inventory ofeffort sharing sector greenhouse
gas emissions and targetsThis indicator measures the gap between the latest

32 Eurostat data collection on energy consumption in households by type -afserfi@eporting for

reference years 2013 and 20a#d the provision of historical seriesputo 2010are voluntary.
Mandatory reporting starts with reference year 201Bor nore infamation, see
http://ec.europa.eu/eurostat/web/energy/data

Proposal for a Regulatioof the Europeaarliament and of the Council on binding annual greenhouse
gas emission reductions by Member States from 2021 to 2030 for a resilient Energy Union and to meet
commitments under the PaAgreemen{Effort-Sharing Regulation proposgffOM(2016) 482 fingl

33
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approximated inventory emissions availdbkend its respectiveffort sharingtarget
expressed as a percentage of base year emissions (2005).

Another relevant indicator from ¢hdecarbonisation perspective is the GHG intensity of
the economy, which is also used as a global susiéigahdicator.

1 DE4: Greenhouse gas intensity of the economyhis indicator represents Member
States' emissionsgainst Gross Domestic ProductLower the value the less
carbonintensivethe economy®.

Additional information and further analysis is providesiregardé GHG emissionger
capitaand thoseelaing to power & heat generatipandCO, emissionsrom new cars.

The increase use of enewdle energyhastriggereda decoupling of GHG emissions
from economic growth and progress towards a-¢éanbon economy.The European
Union has established a common target @®2renewable energy share in gross final
energy consumptioby 2020 Within the 2030 Framework for energy and climatee
European Council agree¢d an EU-level binding target of at leas? 26 renewable energy
consumed in the EU by 2030his targetwill be met through the contributions of
individual Member Stateguided by theneed to deliver collectively for the EU.

Therefore, monitoring progress on renewable energy penetrgiv@s an important
indication of theextent ofdecarbonisation of the economy.

1 DE5: Share of renewable energy in percentage of gross final energy
conumption: this indicator monitors progress towards renewable energy
developments as it is definexhder the Renewable Energy Directeved statistically
collected by Eurostat

The gap to the 2020 targets is the difference between the target and theeaetwable
energy share in the year. A negative gap means the overachievement of the target.

The overall renewable energy (RES) share indicator is complemented with information
regarding RES share developments at sectorial level, namely in electricispdraand
heating and cooling sectors.

The deployment of renewable energy hasajor contribution to the decarbonisation of

the Union but also contributes to the energy security dimension of the Energy Union and
more specifically to the reduction of i dependencen order to provide a better
assessment of teetwo contributions, two supporting indicators are considered in the
assessment, both elaborated by the European Environmental Agency and based on
statistical data:

9 fossil fuels avoidd due torenewabls (from 2005 onwards and as share of gross
inland consumption) and

3 Based on 2015 proxies provided by Member States under article 8 of Regulation 525/2013 or

estimated by the European Environmental Agency on behalf of the Commission, where necessary.

This indicator reflects the overall GHG intensity of #®onomies and does not explain the drivers

behind the Member States' performances

% Directive 2009/28/EC of the European Parliament and of the Council of 23 April 2009 on the
promotion of the use of energy from renewable sourthe Renewable energy skarin gross final
energy consumption are availablelztp://ec.europa.eu/eurostat/web/energy/data/shares
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1 GHG emissionsavoideddue to renewables (from 2005 onwards and as share of
GHG emissions).

Theresearch and innovation spending and patents on renewable energy techresogies
well as theturnover ofthe EU renewable energy industry adkdangesover timearealso
presentedn the research, innovation and competitiveness dimension.

2.2.5. RESEARCH, INNOVATION AND COMPETITIVENESS
2.25.1. RESEARCH AND INNOVATI ON

The 2030climate andenergy frameworkrefersto the need to monitor technological
innovation (R& expenditure, EU patents, competitive situation on technologies
comparedvith other norEU countries).

The transition to a lovearbon economy requires the development and implementdtion
new technologiesas they have been prioritised in the research, innovation and
competitiveness dimension of the Energy Unibmovation is key to the success of
decarbonisation, starting with R&ivestments

The Integrated SEPlan Communicatiol ses out anR&l Strategy for theEnergy
Union for the coming yearssteping up the efforts to bring new, efficient amdst
competitive lowcarbonenergytechnologies faster to the market and deliver the energy
transition in a costompetitive way.The achieazement of thesegoals will be also
facilitated bythe research yblic-private partnerships such as the Joint Technology
Initiatives on Fuel Cells and Hydrogen, CleanSky, Shift2Rail, the BioBased Initiative, as
well as contractual Publierivate Partnershipsuch as Green Vehicles and Sustainable
Process Industry through Resource and Energy Efficiency.

In the transport sector, ti8trategic Transport research and Innovation Agenda (STRIA)
though its core priority are¥soutlines the contribution of transport R&l to the political
ambition identified in the Energy Union strategy.

Building on experiencavith the SET-Plan the Accelerating Clean Energy Innovation
Strategy® proposesspecific measures to further address inn@va challenges in
particularattracting necessaryrivate investmentand proposng focus areas for future
activities

The SETPlan through SETI&, the SETPlan Information Systenmonitorsthe level of
investment in research and innovatidooth in theprivate and public sectors) artle
trends in patents in energy @m annual basisto map the evolution of the European
energy R&l landscapeSETIS has been producinmpdicators on R& expenditure and
patenttrendsrelated tothe Energy UnionR&l priorities, namely on renewables, smart

37 COM(2015) 6317 final

3 STRIA foresees an integrated approach to Energy Umisearch, innovation and competitiveness that
would focus on the following core priority areas: 1) connectivity and automation of transport; 2)
electrification in all modes (e.g. hybrid lorries, hybrid planes, electrical ferries); 3) alternative fuels; 4)
vehicle design and manufacturing; 5) transport infrastructure; 6) networks and traffic management
systems; 7) smart transport and mobility services.

% COM(2016) 763 final

https://setis.ec.europa.eu/
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system, efficient systems, sustainable transport)€£@nd nucleasafety as well as the
SET-Plan actions defined in thetegrated SEAPlan Communication

Base on SETIS indicators mentioned above, the following two indicators are proposed to
monitor R&l investments and patents in the . EU

1 RIC1: Public investmentson Energy Union R&l priorities as share of GDP this
indicator divides publiégnvestmentsn the field of Energy UniorR&I priorities by
the GDP. It is accompanied by the shargpablic investmentsn the field of Energy
Union R&I priorities in total publicR&! investmentsn civil researchkGBAORD*
(i.e. excluding military publidR&Il spending).

While R&l investmentsdoes not always translatetandevelopment and deploymeaot
new technologies, it can be assumed that the lailidbenefit.

Corporate (or private) R&nhvestmentss essentiain theoverall R&I efforts in a given
country, but inbrmationfrom statisticsis still quite scarceNevertheless, estimates of
privateR&! investmentperformed by JRC/SETIS apeovided in the next chapter

In addition, a comparison oR&l investmentintensity in the Energy UniorR&l
prioritiesof the EUand main EU trading partneisprovided.

Complementary indicatom@n thespecialisatiorof R&l investmentsn the EnergyUnion
R&lI priorities in the EU andnainEU trading partnerarealsopresented.

AnotherR&I indicatorincludedin this reporis the number of patents.

1 RIC2: Low-carbon technology patens per million inhabitants - this indicator
provides informatioraboutthe level ofenergytechnology innovationadjustingthe
absolutenumber of patentby population of the countryfhe indicdor is based on
the work withinJRCSETIS, itself based on data from PATSTAfwhich are further
processed to avoid double counting and eliminate inconsistencies and*elrdss
accompanied by another indicator showing thamberof patentsnormalised by
GDP.

According to the data availability in the upcoming years, the R&l indicators may be
further refined in order to provide a more refined monitoring framework and increased
linkage with the priority areas defined in thecelerating Clean Energy Innovat
Strategy As an example, the Commission's services and Joint Research Centre are
currently settingup aTransport Research and Innovation Monitoring and Information
System (TRIMIS]*, a new tool aiming to support monitoring the progress of transport
research and innovation actions.

* " Government budget appropriations or outlays for research and development

2 European Patent OffiGePATSTAT The Worldwile Patent Statistical Database:
https://www.epo.m/searchingor-patents/business/patstat. html#tab1

A full dataset for a given year is completed with a-y3ar delaydue to the procedural timeline in
recording patentsThus detailed data have aydar delay. Estimates with ay2ar lag are provideby
JRC/SETISat EU-28 level only. The trends specifically address advances in the area of low carbon
energy and climate mitigation technologiesddde of theCPQ). Patent mtistics are based on the
priority date, simple patent families and fractional counts of submissions made both to national and
international authorities to avoid double counting of patents.
https://ec.europa.eu/transport/themes/research/sttp/trimis_en
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The aboveindicatorson R&l are accompanied byadditional analysis on renewable
energy(i.e. the levelised cost of electricity, turnover of the EU renewable energy industry
and worldwide investmenjtswhich puts R&l activities on renewables into the market
perspective and compes thenmwith those in otheregionsof the world

2.2.5.2. COHESION POLICY INVESTMENTS SU PPORTING THE ENERGY
UNION

EU cohesionpolicy makes a key contributioio delivering the Energy Union objects

on the ground, including significant financial allocations from the European Regional
Development Fund (ERDF) and the Cohesion Fund (CF), totalling EUR 68.8 nllion
2014-2020Q for investments relatg to all five dimensions of the Energy Union.

The grategic policy frameworkmajor financial allocations(to be complemented by
national public and private emancing, technical assistance and capabitylding
mean thathe conditions aren placeto exploit the full potential of the fundingp invest

in the Energy Union in Eurofe regions and cities. To make this a reality, the
development and implementation of highality projects is crucial

Therefore, it igpertinentto monitor progress igohesionpolicy investments supporting

the Energy UnionThis can be done by dividing the amount of ERDF and CF allocations
to specific projects by the end of each ygara certain cubff date by the total amount

of planned allocations for ERDF and CF investments supporting the Energy Union in a
given county in 20142020, i.e. the project selection raldis tells us abouprogress in
cohesionpolicy investments supporting the Energy Uniorthatcountry, controlling for

the size of the allocation. This information will be provided fremd 2017 onwardsrad

will be considered fonclusion as @coreboard indicator

2.2.5.3. EMPOWERING LOCAL INIT IATIVE S: COVENANT OF MAYORS

Urban energy consumption generates about three quarters of global carbon efhissions
Therefore cities play a crucial role in terms of energyd climate policythey canoffer
wide-rangingopportunitiesto shift energy consumption onto more sustainable pathways
and creat local openingsfor investment and growth. They are also in a privileged
positionwhen it comes taneeing the climate changehallenge as they carencourage
citizensto participat and build partnerships with local stakeholders.

Since its launch in 2008, the Covenant of Mayors (CoM) has keeomainstream
European movement invohg local authorities who voluntarily commit to contribng
totheEU O s dnis§ions reduction objective by meeting and exceealiiy) % CO2
emissions reduction objective by 2020, through energy efficiency improvements and the
use of renewable energy sowsan their territories.

The CoM's international dimensiomcludes countries from thEU Neighbourhood to
the EastSouth and in Sufsaharan countriegn June 2016, the EU Covenant of Mayors
and the Compact of Maydfsannounced the formation of th@lobd Covenant of
Mayors for Climate & Energyaninitiative of cities and local governments leading in the

% |PCC 2014 Climatechange 2014mitigation of climate change. Contribution of Working Group IlI to
the Fifth Assessment Report of the Intergovernmental Panel on Climateez8angbridge University
Press, Cambridg&JK and New York, NY, USA.

4 https://www.compactofmayors.org/
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fight against climate change. Ti&obal Covenant of Mayors for Climate & Energy
already cumulate commitments from more than 7100 cities from 119 coesyt
representing 600 itfio n inhabitants.

The methodological frameworkhat the Commissiod sJoint Research Centrhas
producedn collaboration with city networks offers municipalities a comprehensive tool
to support the development of climate and energy pojiaieda coherent frameworor
monitoringagainsther objectives Progress to date will be presented in this SWD

2.2.5.4. COMPETITIVENESS : EU AND MAJOR TRAD ING PARTNERS'
ENERGY PRICESAND COSTS DEVELOPMENTS

On the issue of competitiveness, the 2@Bthate andenergy frameworkrecalled the
need to monitor energy price differentials between the EUtamadajor trading partners,
building on the2014 report on energy prices and costsSThe Commission recently
released aecondEnergy prices and costs reg8mhich provides an extensive update of
the analysis based on available statisticd an ad hocdata collection undertakemith
Member St at es 0 Cageguentlysnergycpacks andfcdsiata bae been
further updatedgiving the latestavailable picture of the state of energy prices in
electricity, gas and in the oil products sectémsaddition, the reporlso provides an in
depth assessment of trends amelimpacts of energy prices for (especialyw-income)
households and (in particular, enefigiensivg industries.

Building on the above mentioneahalysis indicators onwholesale pricedifferentials
beweenEU Member States and main trading partfiease considereih a first step
Wholesale prices are considered for two reasons: first, comparability is much easier as
differences with trachg partners often happen due to differstdtisticaltreatmens of
transmission and distribution costecond, wholesale prices are usually considered a
relativelygood proxy of the price actually paid by large industrial users, thigpisally
consumers most affected by international competition.

Wholesale pricandicators are complemented with information on final energy prices
paid by a range of industrial us&tscombining Eurostatiata for Member States and
International Energy Agency (IEAjatafor trading partners and Member Statiestare
also IEA members

When monitoring the impacts of energy prices on competitiveness, it is also important to
takea holistic approacthattakes account of overall energy costte therefore propose
the following indicator

1 RIC3: Real unit energy coststhis indicator mesures the amount of money spent
on the energy needed to obtain one unit of value addedanufacturing, excluding
the refinery sectorlt provides a more comprehensive approarisompetitiveness
issues relamg to energy costs, as it combines the impadtenergy prices and of

47 COM(2014) 21 /2

48 COM(2016) 769 final and SWD(2016) 420 final

49 For gasUS hub prices (Henry Hub) and LNG import prices for Japan, South Korea, China and India
are used.For electricity, wholesale price information is collected for some trading partners and
compared to thEuropearcompositeaverageof wholesale electricity jces.

Eurostat dataare reported for the median consumption bands, as well as minimum and maximum
prices.However it is difficult to interpret to which specific industrial users each price applies.
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energyintensity level, when comparingith value added. The higher the value of
this indicator, the higher the energy cost component in the overall cost structure of
the manufacturing sectar a given Member State

2.3. AREAS FOR ADDITIONAL WORK IN P REPARING AND SELECTI NG KEY
INDICATORS

The indicators presented above are based on currently available data; they therefore show
a best available picture based on tadagformation, while recognising that there is still

room for improement in the years to come. The major limitations are data availability,
data quality(in a few casep andthe currentlack of better indicators on certain topics
relaing to the Energy Union objectives (etgeinternal market).

Further EU-level and naibnal supportfor European statistics is kep improving the
timeliness and quality othe data and extending data coverageas necessaryor
monitoring progres® n t h e ehbrgy and dimate objectives. The availability of
sufficient, more timely andhore accurate statistical datauld make a basic contribution
to the monitoringof policy impact and will provide the publigith a clearerquantfied
image of energy and climate policies in tig.

The following table summarises the coverage limitatiohexisting indicators ansbme
further needs

Table 22. Identified needs for new or improved indicators and d@atamonitoring
progress towards Energy Union objectives

Main area of

Dimension
relevance

Identified potential needs

Increase accuracy sfatistical datan

Energy security, Energy imports

energy importsexports by country of

solidarity and trust origin.
y Security of Further elaboration of ask preparedness
electricity supply indicator.

Flexibility within the
electricity market

A fully integrated
internal energy

Such an indicatashouldmonitorthe
degree of market flexibility anthe ability
of the energyystem to cope with an
increasingshare ohewand renewable
energy sources (taking into account
variablegenerationstorage capacity
demand responye

market

Electricity
interconnections

Gas interconnection

Improved methodology on electrici
interconnection in a 2030 perspecti
acknowledging Me mber
particularities  (ongoing  Commissig
work).

Setup a data collection on the uptake

51

be needed.

Note, that this indicator covers the manufacturing sector as a whole. To capture developments and
conditions in individual sectors, e.g. in energy intensive sectors, a more disaggregated analysis would
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smart grids.

Energy market
coupling

Additional indicators providing betteg
monitoring of intraEU market coupling
and energy trade flowghis may include
components beyond price convergence.

Switching rates

New indicators on switching rates tc
green/renewable energy supply (includ
with the same supplier), i.eustomers
asking to be supplied with 9000%
renewable energy

Vulnerable
consumers

Additional indicators/analysis fq
EU-wide assessment of energy poverty

Overarching

Widely agreed decomposition analys$ts
identify the impact of energy efficiency @
consumption trends.

Refined indicator based onfurther
Energy disaggregation of energy use bynduse
intensity/efficiency - . . :
. type (with particular emphasis on ener
industry ; o .
intensive industries).
A refined indicatorfor transport mode
(mainly for road transporf based or
further disaggregation of energy use
Ener endusetype (i.e. passengers and freight
. : 9y New indicators on -enobility and
- intensity/efficiency - .
Energy efficiency alternative transport (alsoon the
: transport : :
and moderation of deployment of recharging station
demand drawing on data available in the future
the  European Alternative Fuels
Observatory
Refined indicator(s) for energ
Energy consumption by main endse types
intensity/efficiencyi | (heating, appliances efcbased on furthe
residential disaggregation of energy consumption
type of enduse
Need foradditional indicatorsallowing a
Energy better estimate of energy efficien
intensity/efficiencyi | impact basedon further disaggregation ¢
services energy consumption by type of ende

Decarbonisation

Renewable energy

Indicators on thecrossborder integratior
of renewable energy could be develof
further.

Indicators orthelocal deployment of
renewables and setbnsumption could bé
developed further
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To further improve the datzollection on
R&D investments in Energy Union
priority areas.

Public R&D
Research,
innovation and
competitiveness Innovation
deployment

Indicators, including regional or EWide
ones, on thenarket uptak®f innovation

in the Energy Union priority areasdthe
competitive position of such sectors on
global markets
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3. DESCRIPTIVE ANALYSIS

This chapterpresentsa crosscountry descriptive analysis afhe currentsituation and
recent trenddor the five dimensions of the Energy Unioft builds on the selected
indicators included in the scoreboambmplemented with other relevant information
when possible and necessafy

The scoreboardhowing themain indicators is presented in the figura-8from below.
For increasg transparencyan interactie webtool for visualisationof the Energy
Union indicators will be soon available on the DG Energy website

52 Note thatthis SWD has been elaboratied2016, based on latest data available at the time. Therefore,

data from Eurostat carbon inventories from EEA/UNFCCC as well as from other soumsas,
extracted in June/October 2016.
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3.1. ENERGY SECURITY, SOLIDARITY AND TRUST

Key points

1 The EU imports more than half tdfe energy it consumebnport dependency
seems to have stabilised in recent years: since 2005, flutasaied between
52 % and 53%; it was53.5% in 2014.

1 In 22 Member Statesnet import dependencyactually decreased between 2005
and 2014, indicatingan improvement in energy security. Thiss due to an
increasen indigenous renewable energy productiorugkia Estonig IE, Italy,
Latvia Portugal Spain)and a general decreaseenergy consumption. However,
this positive trend was offset bysagrificant increasein net import dependency
in a few countries due to the decline of irehigus fossil fuel production
(Denmark Poland UK) or theclosure of nuclear plants it(buanig.

1 There are only two najasexporters in the EU: Denmark and the Netheds.
Net import dependendpr gasexceeds 906 in 16 Member Statesbout half of
which are fully reliant on imports (100 % net import dependency)Two
producing countries, the Netherlands and Romamecorded significant
improvement: although their gas output decreased, this was offset by a bigger
decreasén consumption.

1 Among all fuels, the EU's import dependency is gheatesfor crude oil*® this
increased from 81.%6 in 2005 to 87.9% in 2014. In this period, indigeus oll
productionfell by almost a half As a result of falling consumption, net oil
imports also decreased (b 20), but importscovera growing proportion of
demand.

1 The EWs net import dependency fbard coal was 55.7% in 2005 andoseto
67.9% by 2014. In this period, indigenous production of hard ¢elhlby nearly
40 % Net importsremained stabléut accounted fora growingproportion of
consumption. The Czech Republic is the only net exporter of hard coal in the EU
In 2014 even Poland, th&U's largest coal producer, became a marginal net
importerand ret import dependency exceeded’0n 19 Member States.

1 In 2015, 90% of the naturauranium included in fuel loaded in EU reactors
came fromoutside the EU. Theroportionoriginating in theEU has increased
significantly since 200%ut from a very low base.

1 The EU has avide rangeof import sourcesfor all fuels. However, the supplier
concentration indexose from 8.1 in 2005 to 9.7 in 2014, indicating a slight
deterioration in energy sectyi Some central andeastern Member States
(Bulgarig Estonig Finland Hungary Lithuaniaand Slovak Republig rely to a
large extent on Russia as the main sowfc@nports in particular for gas but
oftenalsofor oil and/or coal

1 New interconnectionand LNG terminal$ed to greatesecurity of gas supplyin
the last couple of years, as refleciadhe increasen the N1 indicator in the
majority of Member States. Only two Member States remain below thé&4dl00
threshold(not counting countriewith aderogation).

%3 Including NGL.
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The EU imports more than half of the energy it consuamesseveral Member Statase
heavily reliant on a single supplifar key energy sourceShis is mainly true for gas but

to a lesser extent also for oil and co®s. a result, the EWemainsvulnerable to supply
disruptions, whether caused bgopolitical conflictspolitical or commercial disputes,
infrastructure failureor other reasons. This was recognized by the 2014 Energy Security
Strategy” and the stress testsarried out in tk same year. The strategy proposed action
in a number of areas to strengthen security of energy supply.

Building on the Energy Security Strategy, tBeergy Unionstrategy puts a significant
emphasis on this aspect of energy policy: its first dimensiotessgned to enhance
energy security, solidarity and trystith the aim of ensuringuninterruptedsupply of
energy for European citizens arulsinessesTo address the security of supply
challenges, th&nergy Union strategy called for the diversificatiohenergy sources,
suppliers and routeghe improvement of emergency preparedness, engagement with
external energy partners and more transparency on energy supplies.

3.1.1. IMPORT DEPENDENCY

SoS1: Net import dependency net energy imports (imports minus exports) divided
gross inland consumption of energy and marine bunKessed on tonnes of @
equivalent®

The most common indicator of energy security is import dependency, showing the role of
imported energgources in a country's energy consumption.

The EU is a net importer of energg:2014, the import dependency stood a633, i.e.

the EU needed to import just over half of the energy it consumed. Import dependency is
particularly high inthe case of fogsfuels: in 2014, it was B9 % for crude oil, 674 %

for natural gas an@79 %for hard coal.

Overall, EU energy import dependency seems to have stabilised in recent years: since
2005, it has fluctuad between 3 % and % % While the import dependen®f fossil

fuels continueson an increasing trend (driven by the depletion of EU fossil fuel
reservey their share within the energy mix is gradually decreasing. The share of
renewables, on the other hand, is steadily growing camdributes to the decrsa of

import dependency sindbese argyenerallyproduced within the ED’ A high share of
nuclear in the energy mix also helps to limit import depend&hcy.

Althoughall Member States were net importers of eneng014(Denmark was the last
one to becoma net importer, in 20)3the level of mport dependengyas well as the
change seen in the last decagteatlyvaries across Member States.

> COM (2014)330

% https://ec.europa.eu/energy/en/news/sttestscooperatiorkey-copingpotentiatgasdisruption

%% Net import dependency as it is defined above may reach values atib9ein@ase of increasing stock
levels A negative value indicates that the country is a net exporter.

>’ This is the case for hydro, wind and solar, but not necessarily for biomass.

8 When calculating overall (not fusbecific) net import dependencyuclear $ included in the gross
inland consumption but net imports abnium and nuclear fuel adésregarded
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Looking at individual countries reveals thatd@ Member States net import dependency
actually decreased betwee2005 and 2014, indicating an improvement in energy
security. In some countries this improvement was helped by an increaskgenous
energy production (e.g. Austria, Estonia, Ireland, Italy, Latvia, Portugal and Spain) but in
most cases it was facdited by a decreas@ energy consumption. Measured in
percentage points, Estonia, Latvia and Portugal had the most significant fall in net import
dependency. All three countries experienced an inciaas@ewables production in this
period; in Estoniatis was complemented by rising oil sfaleutput.

So051: Net import dependency [%]

2
1.2
17.2%
21
11.4%
10.7%

N EU28 BE BG (€ DK DE EE IE EL ES FR HR IT ¢ LV LT LW HU MT NL AT PL PT RO S SK FH SE UK

2005 m 2014
-60%

Figure 3.1.1: Net import dependency (Source: Eurostat)

However, this general positive trend was offset kgigmificantincrease of net import
dependency in a few countries. time case of Denmark and tHdK, this was clearly
related to the decline of oil and gas production in the North Sea while Poland
experienced a significant fall in its coal output. For Lithuania, the closure of the Ignalina
nuclear plant at the end of 2009 was the main driver ofasarg import dependency.

In addition to looking at the overall import dependenbg,ndicator was also calculated

for the mainfossil fuels: natural gasrude oilandhard coal These fuels cover nearly

70 % of the EU's gross inland energy consumptind the overwhelming majority @%

in 2014) of net energy imports. Crude oil alone makes up more than half of the EU's net
energy imports.

In case of natural gas, the EU's net import dependency increased fibfb 5172005 to
674 %in 2014. In this perid, indigenous gas productidell by nearly 4 % While net
gas importsn absolute termalso decreased (18/%), these make up a growing share of
consumption.

% Between 2005 and 2014, the EU's gross inland consumption of energy decreagéd by 1
%0 Qil shale is a solid fuel which can be burned to generate electricity or one can extract oil from it.
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So51 - Al: net import dependency - Natural Gas

EU28 BE BG CZ DE EE IE EL ES FR HR IT CY LW LT LW HU MT AT PL PT RO SI 5K F SE UK

Figure 3.1.2 Net import dependency of natural g&vource:Eurosta)

With the exception of gorus and Malta, all Member States use natural gas. There are
only two net gas exporters in the EU: Denmark and the Netherlands. In 16 Member
States, net import dependency excee@l¥® with about a half of them fully naint on
gasimports(100 % net impd dependency)

In eight Member States, net import dependency decreased between 2005 and 2014 but in
most cases only marginally. Two producing countries, the Netherlands and Romania
recorded asignificantimprovement: although their gas output decreased in this period,
this was offset by a bigger decreaseonsumption.

In 17 Member States, net import dependency increased in this period. This group
includes the other two major gas producers: Denmark hadUK. Both countries
experienced a nearly08% decline of gas output, leading to a significant deterioration of
import dependency.

Among all fuels, the EU's import dependency isdheatesfor crude oiland NGL, this
increased from 83. % in 2005 to 8@ % in 2014. In this period, indigenous oll
productionfell by almost a halfAs a result offalling consumption, net oil imports also
decreased (by21%) but importscovera growingproportionof demand.

5051 - A2: net import dependency - Crude oil and NGL

EU28 BE BG CZ DE EE IE EL ES FR HR IT C¥ IV LT W HU MT NL AT PL PT RO S SK Fl SE UK

2005 m2014

Figure 31.3 Net import dependency of crude oil and N@&lburce Eurosta)

22 of the 28 Member States use and import crude oil; the remasingave no
operating refineries. Denmark is the only net exporter of oil in the EU but its net exports
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have significantly dereased over the last decadesixteenMember States, net import
dependency exceedb %.

In tenMember States, net import dependency slightly decreased between 2005 and 2014
which was typicallycausedy falling consumption rather tharisein oil production.

Net import dependency increasedtielve Member States, with the biggest increases
observed in Denmark and the Wihich together covered27% of EU oil production in
2014 Both countries experienced a declofanore than 8 %in oil output, leading to a
significantincreaseof import dependency.

As far as petroleum products are concernexports and impts are of a similar
magnitude but this hides the fact tithe EU typically exports motor gasolirend
imports middle distillates. lrostat statistics show that, in 2014, net exports of gasoline
amounted to 46.1 million tons which was offset by net imports of gas/diesel oil (22.6
million tons) and jet fuel (15.3 million tons).

Lignite/brown coal is typically not traded internationadligd the imports arriving to the
EU are negligible. Therefore, the analysis of solid fuels was restricted to hard loeal.
EU's net import dependency for hard coal wag 856in 2005 and had riseie 679 % by
2014.1n this period, indigenous productiah hard coalfell by nearly © %. Net imports
remained stablbutaccounted foa growingproportionof consumption.

S051 - A3: net import dependency - Hard Coal

EU28 BE BG DK DE EE IE EL ES FR HR IT CF LW LT LW HU MT NL AT PL PT RO S SK F SE UK

Figure 3.1.4 Net import dependency of hard cq8lburce Eurosta)

Hard coal is used in all Member States except Mal&. Czech Republis the only net
exporter ofhard coalin the EU In 2014 even Poland, th&U's largest coal producer,
became a marginal net importand net import dependency excestl90 % in 19
Member States.

In 11 Member States, net import dependeniecreasedetween2005 and 2014The

sizable improvements in case of Bulgaria, Latvia and Romania seem to be related to
stock changes (all three countries consume a relatively low amount of hard coal and none
of them produced hard coal in this period).

Net import dependencrose in 15 Member States, with the biggesbal producers
(Czech Republic, Germany and Poland) showcasomgiderableincreasesAll three
countries experienced a declioieindigenous production in the last decade.
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Imports of uranium and nuclear fuelse not included ifturostat's energy balances and
therefore import dependency cannot be calculatede same way as for the main fossil
fuels.Hence, complementary information is provided on impoftsranium and nuclear
fuels.

In 2015, ® % of the naural uranium included in fuel loaded in EU reactcasne from
outside the EU. According to 2014 figures, Russia and other CIS countries were the most
important suppliers; their market share has considerably grown compared to 2005 when
Canada was the maimport source. Theroportionof uranium originating in the EU has
increased significantly since 200%ut from a very low base.

Purchases of Natural Uranium by EU utilities by origin, 1992-2014 (tU)

2005 change 2005-2014 2014
2.7%

M Russia
H Other CIS
M Australia
B Niger + Gabon (*)
M Canada
m South Africa + Namibia
mEU
u Heu feed (**)
Other + undetermined
mUSA
W Malawi
Re-enriched tails

247.5%
-34.9%

-62.9%
-63.7%
7840%
0<-
-43.5%
-22.6%

(*):Gabon has ceased uranium
production since 1999

R 9
100.0% (*¥) HEU=highly enriched uranium

natural uranium included in fuel loaded in the

i o
EU reactors by source, 2015 savings from MOX 6.0%
reprocessed uranium 1.7%
uranium originating in the EU (approx annual production) 2.3%

uranium originating outside the EU

90.0%

Figure 3.1.5 Purchases of natural uranium by EU utilities by origBource: Euratom
Supply Agengy

In 2015, 128 nuclear reactors were operatind4rivember States, with an additional
four reactors under construction. In France, Hungary and Slovakia, the shadeair n
power exceeded @ % of total electricity production As far as nuclear fuels are
concerned, the nuclear power plants of four Member States were fully reliant on Russian
fuels. The share of Russian nuclear fuels in the EU as a whole was @86t 2015.
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MNuclear power share of total electricity production in the EU MS, 2015 [%]
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Russian fuel deliveries

Figure 3.1.6 The share of nuclear power from total electricity production in 301
(Source: Euratom Supply Agency

3.1.2. SUPPLIER CONCENTRATIO N

S0S2: Aggregate Supplier Concentration Index (SCIj this indicatoris calculated as
the weighted average of the three fspkcific SCIS', weighted by the share of tf
respective fuels in the coug®s gross inland consumption.

Net import dependencyn its owndoes not reflect theulnerability of Member States

and the EU to energy suppiysruptions In particular, it provide noinformation onthe
number of various sources of imports and theliative significanceMember States with

no or limited fossil fuel reserves can hardly improve their import dependence but they
can certainly make efforts to achieve a better diversification of energy sources, suppliers
and routes, the importance of which was highlighted in BEhergy Union strategy.
Therefore, a supplier concentration index (SCI) is used to complement the analysis on
energy security

When calculating the SCIs, only tHessil fuel importscoming from outside of the
EuropeanEconomic Area (EEA) were considerads. imports fromother EU Member
States an@EEA members were disregard&d.

1 A supplier concentration index by fuel is computed as the sum of squares of the quotient of net positive
imports from a partner to an importing counfnpmerator) and the gross inland consumption of that fuel

in the importing country (denominator). Smaller values of SCI indicate larger diversification and/or a
smaller share of net importsoin consumption. Hence, the SCI can be seen as a proxy for fiskeo

energy supply shocks. Although SClIs are often correlated with net import dependency, they provide
additional insight on the level of diversification in import sourdése SCI can have a value between 0 and
100. O indicates that the country isljulelying onindigenous production while 100 indicate that the
country has a single supplier and no indigenous produdtiosome cases, the calculated SCI is higher
than 100 (this can occur if imports are higher than consumption); in such casesutheamlreduced to

100.

%2 Norway is the only EEA country exporting significant volumesossil fuelsto the EU.
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In addition to calculating the SCI for each of the main fossil fuels (crude oil, natural gas
and hard coal), an aggregate SCI was calculatedach countrand the EU as a whole

A Member State importing most of its fossil fuel sources, but from a wide range of
countries, such as Spain, shoagelatively low SCI. In addition, all else equal, a
Member State in which fossil fuels represent a limited share of the overall energy mix
such as France, also shows relatively lower values for this indicator than a Member State
mostly relying onfossil fuels

Figure 3.1.7 shows the aggregate supplier concentration index for each Member State
and the EU in 2005 and 2014. For the &Ja wile, thelevel of theindicator israther

low, indicating a relatively highdegree of diversification of import sources. However,
thelevel of theindicator has increasead the last decade, from 8.1 in 2005 to 9.7 in 2014,
indicating a slight deterioratioin energy security.

Looking at individual Member States, the level of the aggregate SCI varies from less
than 10 in countries with significant indigenous production (Denmark, UK), in countries
mostly relying on imports from EEA countries (Luxembourgyl am countries witha
relatively low share of fossil fuels in the energy mix and diverse supply sources (France)
to more than 60 in a few Member Stamegstlyin the eastern part of the EU which rely

on Russia as the main souafemports(Bulgaria, Estora, Finland, Hungary, Lithuania

and Slovakia). In Cyprus and Maltage level of the aggregate S®as 0 in 2014; Malta
imported no crude oil, natural gas or hard coal while Cyprus imported some hard coal but
it was coming from the EU. For Estonia, the S€kather high although domestically
produced oil shale has a dominant role in the country's energy mix; however, this solid
fuel is not taken into account by the formula calculating the SCI.

S052: Supplier concentration index - aggregate [0-100]
extra-EEA

EU28 BE BG (I DK DE EE IE EL ES FR HR IT < LV LT LW HU MT NL AT PL PT RO SI SK H SE UK
2005 m 2014

Figure 3.1.7 Aggregate supplier concentration indéRource: European Commission
services calculations, based on Euroktat

In 11 Member States, the level of the aggregate SCI decreased between 2005 and 2014,
suggesting an improvement in energy security. Croatia, Latvia and Luxemburg showed
the biggest decreases. In case of Croatia, this was helped by lower crude oil imports and
morediversified gas imports (in 2014, all gas imports were reported to come from other
Member States). For Latvia, Russia remained the dominant supplier of gas and hard coal
(the country imports no crude oil) but the share of these fuels has fallen in thg e

and, furthermore, gasnports were well below consumption in 20%4Luxembourg

% Presumably because of decreasing stocks.
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improved the diversification of both Jdsind hard coal importghe country imports no
crude oil)

In 16 Member States, the level of the aggregate G@Ww between 200%nd 2014,a
potential sign of increased vulnerabilitfungary saw the biggest increase, driven by a
worsening diversification of gas supplies: in 2014, practically all gas imports arrived
from Russia while in 2005 gas imports were also reported Wwesern European and
central Asian countries.e aggregate SGIsoincreasedo a relatively great extent in
thecase of Austria, Ireland and Spain.

Figure 31.8 depicts theaggregate supplier concentration index in 2014 with three
different methodologies:considering both intraand extraEU trade,considering only
extraEU trade and consideringnly extraEEA trade. As can be seen, for most Member
States the results are very similar but for those countries which rely ofElbteand/or
Norwegian suppliesota considerable extent, especially in Northwest Europe, there can
be significant differences.

S052: Supplier concentration index - aggregate [0-100]

. iIlLI 1/ I|L| illlullllL

EU2E BE BG CZ DK DE EE JE EL ES FR HR IT C¥ LV LT W HU MT NL AT PL PT RO S SK F SE UK

Figure 31.8: Aggregate supplier concentration index 2014 a comparative view of
SCI calculations considering the intra & extEU trade, extraEU only and extraEEA
only (Source: European Commission services calculations, based on Eurostat)

In case of natural gagas,thesupplier concentration indd&r the EU increased from 7.6
in 2005 to 8.8 in 2014.

So52-Al: Supplier concentration index - natural gas [0-100]

b L

EU28 BE BG (Z DK DE EE E EL ES FR HR IT ¢ LV LT LW HU MT NL AT PL PT RO SI SK F SE UK

% 1n 2005, the source of all gas import of Luxembourg was "not specified"; in 2014, the biggesapar
reported to come from Norway.
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Figure 3.1.9 Supplier concentration index fonatural gas (Source: European
Commission services calculations, based on Eurpstat

In 11 Member States, the gas SCI has decreased, with the biggest improvements
observed in Luxembourg, Latvia, Slovenia and Greece. As mentioned above, in 2005 all
of Luxembourg's gas imports were reported as "not specified” so it is difficult to verify
whether supply diversification has really improved. For Latvia, Russia remained the only
supplier but imports were well below consumption in 2014. The share of Russia in
Slovenia's imports has significantly decreased in the period, with the majority of 2014
imports arriving fromother Member States. In case of Greece, pipeline imports from
Turkey” and higher LNG imports allowetthe country to reach a lower SCI. Lithuania's
LNG terminal was brought online at the end of 2014 so LNG imports from Ndmacy

small impact orthe 2014 SCI figure.

The gas SCI increased ien Member States, with particularly big increases observed in
Austria, Hungary and Spain. line case of Austriathis might be an issue related to
statistical declaration: in 2014, all gas imports were reported as "not specified". In 2014,
Hungary reported practically all gas imports coming from Russia while in 2005 gas
imports were also reported fromestern Europen andcentral Asian countries. Spain

continued to import gas from numerous sources but the share of the largest supplier,

Algeria, has significantly increased, reaching neady&in 2014.%°

Sourceof gas imports by pipeline are rather limited but LN@Gvdes a real opportunity

for import diversification, as it was highlighted in the Commission's LNG and storage
strategy adopted in February 2078 argoes of LNG are available from a wide variety
of different supplier countries worldwidé¢herefore,LNG can give a real boost to the
EU's diversity of gas supply and hence greatly improve energy sedari®p15, LNG

was arriving from 7 supplying countries to 20 terminals in 10 Member $fates.

The SCI for crude oil and NGL has been rather stable in theldastde: it was 9.8 in
2005 and 9.6 in 2014.

S$052-A2: Supplier concentration index - Crude oil and NGL [0-100]

extra-EEA
II Illll I I | II Ill-

EU28 BE BG CZ DK DE EE IE EL ES FR HR IT C Vv LT W HU MT NL AT PL PT RO 51 SK FI S5E UK

% Presumably this is mostly gas of Russian origin.

% Furthermore, in 2014 net import$ Spain well exceeded consumption (presumably related to increasing
stock levels).

57 COM(2016) 49 final

Bl ncluding PoujaSed e ttheer ndiwiianlo r ecei ved it s -staler st
off-grid terminals
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Figure 3.1.10 Supplier concentration index for crude oil and NGource: European
Commission services calculations, based on Eurpstat

In 11 Member States, the oil SCI has decreased. Croatia recordéijtest decrease
which was facilitated by a better diversification of imports: the share of Russia from total
imports decreased from68% in 2005 to % % in 2014 and several new suppliers
appeared.

In the otherll crudeoil-importing Member States the dCI increased. The biggest
increase was observed in Bulgaria: in 2014, all crude oil imports to the country arrived
from Russia while in 2005 Kazakhstan was also a crude oil supplier.

TheEU'sSCI forhard coahasmore than doubled from.3in 2005to 11.1 in 2014.

5082-A3: Supplier concentration index - Hard coal [0-100]
extra-EEA
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Figure 3.1.11 Supplier concentration index for hard codSource: European
Commission services calculations, based on Eurpstat

In eight Member States, the hard coal SCI has decreased. In Cyprus, the value of the
indicator decreased from 1@06 O as imports from Ukraine were replaced by imports
from Greece. Latvia also showed a sizable improvement, helped by a decreasing share of
Russia in total imports.

In most Member States (19), the value of the hard coal SCI increased, with the biggest
increases in Croatia, Ireland, the Netherlands and Portugal. Croatia haedaversified

hard coal import portfolio in 2005 but in 2014 Russia was the dominant supplier, with a
90 % share. For Ireland and Portugal, Columbia became a dominant suppli@t4n 2
with a market share o9 and &8 %, respectively. In case of the Netherlands, reporting
issues seem to distort the S€I.

% Significant volumes of hard coal are transited through the Netherlands to Germany which appear in
Dutch imports in 2014.
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3.1.3. SECURITY OF GAS SUPPLY

S3: N1 formula for gas infrastructure 7 it measures the ability of the g
infrastructure of a country teatisfy, in the event of a disruption of the single largest
infrastructure, total gas demand during a day of exceptionally high gas demand og
with a statistical probability of once in 20 years, expressed as a percentage

demand. Annex of the security of gas supply regulatiBapecifies the calculation of th
formula.

From all energy sources, natural gas is the one which generates most concern about
security of supply, not least because its important role in the heating of homes and the
disruptions experienced in recent years. In particular, the disruption resulting from the
gas dispute between Russia and Ukramnearly 2009 left several consumers, mainly in
south-east Europe, without gas at the peak of the heating sEagan.establibed
indicator for measuring the adequacy of the infrastructure of a Member State to face a
gas supply disruption is the-salled N1 formula.

Article 6 of thesecurity ofgassupply regulationrequires Member States to meet thie "

1 rulé' from 3 Decembef014 In other words, they have nsure thatif the single
largest gas infrastructuriails, the capacity of the remaining infrastructuseable to

satisfy total gas demand during a day of exceptionally high gas demand occurring with a
statistical prbability of once in 20 yeard his condition is met if the value of the N
indicator is equal to or above 00%.

It is also possible to fulfil the M rule on a regional level if relevant Member States
establisha joint preventiveaction plan. Alternativdy, the Member State catemonstrate

that a supply disruption may be sufficiently compensated for, in a timely manner, by
appropriate markdbased demanside measures.

Figure 3.12 shows the latest available data regarding Member States' complianbe with t
N-1 rule. According to this, five Member States had afh Malue of less than D0%:
Bulgaria, Luxembourg, Portugal, Slovenia and Sweden. Howelkaerembourg,
Slovenia and Sweddravea derogatiorfrom complying with the NL rule.

In more than half of the Member States the value of the indicator increased since 2009.
There have been notable improvements in socoentries helped by specific
infrastructure projects. Lithuania had been-sgcompliant with the NL rule until 2014

but theinauguration of the Klaipeda LNG terminal incredfige value of the indicator to

117 % New pipeline interconnections helped countriescentral eastern Europe
(Austria, the Czech Republic, Hungary and Slovakia) to reach a significant improvement
in theN-1 value.

9 Regulation (EU) No 994/2010 of ¢hEuropean Parliament and of the Council of 20 October 2010
concerning measures to safeguard security of gas supply and repealing Council Directive 2004/67/EC
" http://europa.eu/rapid/presslease_IF09-30_en.htm
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Notes: Finland complies with the-Nrule using demandide measures; Ireland complies with

the N1 rule at regional level (UKE); Luxembourg, Slovenia and Sweden have a derogation
from the N1 rule; the 2016 figure for the UK correspondsthe Gone Green Scenario; figures

for BG, DK, EE, EL, ES, FR, HR, LV, LU, NL, PL, PT, RO, SK, SE are from2Z15} while

for the other Member States the data is from the risk assessments submitted in
September/October 2016

Figure 3.1.12 Member Statesposition as regards the -l criteria (Source: Member
Statestisk assessments ampleventiveaction plans)

The secondlist of projects of common interest (PCls)ncludes 77 gas projects, the
realisation of which will help several Member States to furitmg@rove compliance with
the N1 rule. In fact, @mpliance with the N rule is one of the benchmarks time
attribution of PCI statuander theenergy infrastructureegulaton’?.

During 2016, significant fundsvere allocated fromthe Connecting Europe Hhty

(CEP to the interconnector linking gas networks in Romania, Bulgaria, Austria and
Hungary and to the Balticconnector project, the first gas pipeline to link Estonia and
Finland.

The N1 infrastructure standard is a crudiadlicator to test whethdéhe entry capacities

into a country'sgas transmission system are sufficiertiBlanced and are not overly
concentrated on a singf@peline or a single underground gsterage facility.On the

other hand, it has some limitations:dibes not take possiblettlenecks in a country's
internal gas network into account andsitsolely based ooapacitiegthe existence of

such capacities does not guarantee the availability of gas in a ®sgagtding the latter,

the N1 rule is complemented by another stard (the secalled supply standard) that
focuses on ensuring the availability of the commodity even under very extreme
conditions such as exceptionally high gas demand situations or, also, the disruption of the
single largest infrastructure.

In the contek of the recent reviewof the security of gas supplyegulation the
Commission examirte the validity of the NL standard. &ne of thelimitations are
addressed by th€ommission'sproposal torevise the regulatiod® according to this,
Member Statesvould have to submit a simulati@f the N1 scenariovith a hydraulic

2 Regulation (EU) No 347/2013 of the European Parliament and of the Council of 17 April 2013 on
guidelines for tran&uropean energy infrastructure and repealing Decision No 1364/2006/EC and
amending Reglations (EC) No 713/2009, (EC) No 714/2009 and (EC) No 715/2009

3 COM(2016) 52 final
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model (this should reveal if, for example, there is a bottleneck within the country) and
calculate the NL formulawith both D % and 1@ % storage levels (lower storage levels
usuallyentail lower storage withdrawal rates).
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3.2. A FULLY INTEGRATED | NTERNAL ENERGY MARKE T

Key points

T

Important newelectricity interconnections were put into operation in 2015. In
the case of Malta, thenterconnection levgumped from % to 35%, while for
the three Balticstates it grew from 10% to 23 %. Polandalso increased its
interconnection leve(to 4 %), thanks to the LitPol LinkThe indicatorremains
below the 10% targetin 11 Member States

Based on ownershipf generation capacitygconcentration in the electricity
generation market decreasedver the last10 years in practically all Member
States,indicating an increase in the level of competitidm. many countries,
increasing wind and photovoltaic capacity facilitated the entry of new market
players andless market concentrationNevertheless, electricitygeneration
remained highly concentrated in several countries, mainly tiwitberelatively
smdl markets.

In the case ofgas market concentration measured at the level of upstream
sourcing companies increased in the last few y@aabout half of the Member
States On the other hand, some Baltic asehtral European countries showed a
marked impovement, helped by better import diversification. In 2015, only five
Member States had a concentration indagar the thresholdet inthe ACER
target modél for a weltfunctioning gas marketn general, Member States with
well-functioning hubs and/or tise that benefit from varied supply sources exhibit
low market concentration.

Wholesale electricity pricedell in most Member States between 2013 and 2015
largely because of falling coal and gas prices, the gradual penetration of
renewables in the powesector and subdued demanlegional differences
remained significant, with pricesighestin the UK andsouthern Europe and
lowest in the Scandinavian countriégarying electricity mixes andnational
regulatiors, the availability of interconnections andttbenecks in trading explain
most of the differences.

Wholesalegas prices fell in all Member States between 2013 and 2665he
back ofrelativelyweak demand, oversupply in the main regional markets, low oll
prices and steady LNG imports. In contrast dlectricity, therewas a clear
convergence of national prices, facilitated by lower oil priedgch allowed o#
indexed prices to approximat®rth-west European hub prices. the case of
Lithuania, the LNG terminal helped to reduce import prices.

Unlike wholesale pricesetail prices of gas and electricity generaligsein the
lastfive years. Inthe case of electricitythis was partly due tthe increasing tax
component The taxcomponenin the retail price of the main oil producitso
grew.

A market performance indicator measuriegnsumer® perceptions of the

functioning of retail markets shows average results for gas and Jaelenage
results for electricitynarkets. Inrmost Member Statethe indicatorimprovedfor

both electricity and gaisom 2010.
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European gas target model review and update, January 2015;

http://www.acer.europa.eu/events/presentatibacergastargetmodet

/documents/european%20gas¥%20et%20model%20review%20and%20update. pdf
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1 ltaly, Finland and Sweden achieved a full talit of electricitysmart metersand
about half of households Estonia, Spain, Denmark and Madiee equipped with
such meters. As regards penetration rates for gas smart meters, ttanly
Netherlands has madsignificantprogresgalmost 3% of households

1 Energy expenditur@as a proportion ofotal consumption expenditure increased
for the poorest households in the majority of Member States over the last decade,
indicating that energy afforddity has become anore significantssue At EU
level, the indicatorrose from 7.1 % in 2005 to 8.6% in 2014.A growing
proportion of low-income household$23 % in 2015) do not have sufficient
financial means to heat their homes adequately.

The EnergyUnion strategy envisagesfully integrated continenwide energy system
where energy flows freelgcross borders, based on competition and the best possible use
of resources, and witleffective regulation of energy masts at EU level where
necessary. Fthermore, thevision is of an Energy Union with citizens at its core, where
citizens take ownership of the energy transition, benefit from new technologies to reduce
their bills, participate actively in the market, and where vulnerable consumers are
protected.

In order forthe internal energy marké&b work properly crossborderconnectionshave

to be enhancedndthe remaining energy islandigve to be eliminatedn addition, a
well-functioning internal energy market needs an effective regulatory warke
Existing energy and related legislation, in particuldre 3rd internal energy market
package have to bdully implemened and stricly enforcel. The proposal on the new
electricity market design adopted on 30 November 2006 to improve théunctioning

of the internal electricity markem order to allow electricity to move freely to where and
when it is most needed, reap maximum benefits for society from -lbooder
competition and provide the right signals and incentives to drive theingddtments,
while fully integrating increasing shares of renewable enefgies.

In addition toleading tomore competition, increased choice aftbrdable pricedor
consumersthe ompletion of the internal energy markist a key driver of energy
securty.

3.2.1. ELECTRICITY INTERCONN ECTION

Well interconnected infrastructure is a kewyndition for a fully integrated and
competitive internal markemsufficient interconnections impede competitiadd to the
coss faced by consumers and createlnerability in termsof energy security.
Connecting Europe's electricity systems woualdo allow the integration of more
renewable energy asirpluselectricity produced in one country could be used in another
countrywith a high demand.

IM1: Electrici ty interconnection i the electricity interconnection capacity of a giy
Member Statedividedby its total generation capacity

> COM(2016) 861 final, COM(2016) 862 finalOM(2016) 863 fingl COM(2016) 864 final
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For electricity, he European Counciof March 2002called for all Member States to
achieve interconnectiotevels of at least @ % of their installedgenerationcapacity®;

this objective was reinforced Bctober 2014vith a deadline of 2020’ This means that
each Member State should have in place electricity cables that allowtald&aof the
electricity that ca beproduced by their power plants to be transported across its borders
to neighbouring countrie§.he necessary meass to achieve this01% target by 2020
were set out in @ommunicatio® presented with # EnergyUnion strategy The
conclusions ofthe European Council of October 20l#ade also reference to an
objectiveof arriving at a b % target by 2030The projects ofcommoninterest are the

key European tool to achieve the target.

Compared to 201412 Member States recorded an improvement in terms of electricity
interconnection. For Malta, the value of the indicator increased &réato 35 % after

the inauguraon of the Maltaltaly Interconnector in April 2015, thereby putting an end
to the isolatiorof the Maltese electricity grid from the rest of Europe. In case of the three
Baltic states, the interconnection level grew from@ % to 23 % helped by the
commissioning of new terconnections linking Lithuania with Poland (LitPol) and
Sweden (Nordbaltjn December 2015Improvementswvere also seeimn Poland and
Spain but both countries remained below the % target. Poland doubled its
interconnection capacity td % thanks to the LitPol Link.Similarly, Spain almost
doubled its interconnection capacitwith France as a result of the INELFE
interconnector.

IM1 - Electricity interconnection (10% target 2020)
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Note: The three Balticstates (Estonia, Latvia and Lithuania) are not yet synchronised
with the European grid and are therefore treated as one entity. The val@e6fd? the
three Baltic States fers to the interconnectivity of the entire Baltic zone with the
European electricity market; the interconnectivity between the individual countries is
higher.

Figure 32.1: Electricity interconnection (Source: ENTE)

According to the latest datdl Member States are insufficiently connected with the EU
electricity market. These arBulgaria,Cyprus,France, Germanyreland, Italy, Poland,
Portugal, Romania, Spain and the UK the case of Cyprus, the country's geographical
position clearly makeseaching the Q % target difficult. Theimplementation ofurther
electricity-related projects of commoninterestin the coming year$ including those

’® SN 100/1/02 REV 1
"EUCO 169/14
8 COM(2015) 82 final
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between Belgium and the UK (already under construction), France and Spain, Cyprus
and Greecé will help most of these countries to reach tlde%4target

Depending on the geographical position of a country and its energy mix, for example the
weight of renewables in it, achieving the requiréd% minimum may not be enough.
Therefore, in 2016he Commissiorhas set up amxpert group to provide technical
advice on how to break down th& % electricity interconnection target by 2030 into
regional, country and/or border interconnection targesie taking costs into accoufit.

The group had its first meetimg October 2016.

3.2.2. MARKET CONCENTRATION

Market concentrationndices provide information aboutthe relative share of market
players in a given market and hence they are indicative afetpeee of competitiorthe
lower the valueof a market concentratiomdex the higher the degree of potential
competition is.In general, markets with higher levels of competitipre. lower
concentration indicesgshow a lover price level than markets dominated by one or few
players

There are variougdicators measuringiarket concentratigrwith different advantages

and drawbacksIn order to give a balanced picture, we present the development of
several different indices, both for electricity and gas markets. We monitor market
concentration at Member State level but iobgly the size of a country will strongly
influence the level of market concentration: small, unconnected markets are not likely to
support a large number of suppliers.

IM2: Market concentration index for power generationi this indicator is based o
the HerfindahtHirschman Index (HHI) and is defined as the sum of the squared n
shares of the three largest electricity generation companies measured in percen
total installed capacity, with 10,000 corresponding to a monopoly.

In practically all Member States (the only exception &lovenid®), the market
concentration index for power generation has decreased between 2005 and 2015,
indicating an increase in the level of competition. Thestrsignificant decreases in
concentration levels were obsedvin Greece, Belgiunand Croatia. In Greece, the share

of themain generatofrom total installed capacity has fallen fror@ in 2005 to B %

in 2015. In Belgium, the share thfe main generatatecreased from®B%to 56 % while

in Croatia,the shareof the main generatalecreased from D0%to 8 % in the same
period. In many countries, increasing wind and photovoltaic capacity facilitated the entry
of new market players and the decreasmarket concentration.

In spite of the decreasing trend, entMember States the index remains above 5000.
These are typically small countries (with the highest levels of concentratiGgprus,
Estonia, Croatia, Latvia and Majtaut they also include France wheyee company
controlled 7 % of the installed gemation capacity in 2015.

® Commission Decision of 9 March 2016 setting a Commission expert groupn electricity
interconnection targets (2016/C 94/02)
8 In Slovenia, the largest generator slightly increased its market share between 2005 and 2015
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IM2: Market concentration index for power generation

relative change 2005-2015 [%
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Note: the index for the EU is the average of the Member State indices

Figure 3.2.2 Market concentration index for power generati@ource:EC services
based on Platts PowerVisipn

IM 2-A1: Cumulative Market Share Power Capacities, Main Entitiesi the combined
sharefrom total generation capacityf the electricity generating companies havin
share of more thab % of national electricity generation.

In the majority ofMember State§l9), the value of théndicator deceased between 2006
and 2014, suggesting that smaller companies (those with les$ ttiamarket share)
represenain increasinghare ofgeneration capacitytaly, Latvia and Greecghowed the
biggest decreasem this period Again, the penetration of wd and photovoltaic
generation facilitated the entry of new market players and #ueedsein market
concentrationn many Member States

On the other hand, the UK, Austria and Germany saw sizable increases of this indicator.

IM2-Al: Cumulative Market Share Power Capacities, Main Entities

relative change 2006-2014 [%]

1
27.0%
33.8% =
2.2%

1
40.4%
0.2
14.2%
0.0%

]
47.9%

5

5

2
23.0%

7
0.0%

BE BG (Z DK DE EE IE EL ES FR HR T cY v LT LU HU MT NL AT PL PT RO sl SK Fl SE UK

2006 m 2014 For LU: 2007-2014

Figure 3.2.3 Cumulative Market Share Power Capacities, Main Entit{€surce:
Eurostat- Electricity market indicatons

IM 2-A2: Cumulative Market Share Power Generation, Main Entities T the
combined market share of tledectricity generating companiésiving a share of mor
than5 % of national electricity generation

Unlike IM2 and IM2-A1, this indicator inot based on capacity but on actual electricity
generation. As @ny generators do not operate lait full capacity all the time, the
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difference betweenelectricity generation capacity and electricity generatiam be
significant. Nuclear and codired plants typically run at full capacity, producing
baseload electricity; fowvariable renewables (wind and solar), on the other hand, the
utilisation of generation capacity may be rather volatile.

In 20 Member States, the value of this indicator decreased between 2006 and 2014,
showing that smaller companies (those with less tha¥t market share) have an
increasing role in power generation. ltalyre@ce and Lithuania showed the biggest
decreases in absolute value. In many Member States, the penetratwindofind
photovoltaicgeneratiorfacilitated the entry of newelatively smalmarket players.

At the other end of the spectrum, the value ofitigex increased perceivably in the UK
and Ireland.

IM2-A2: Cumulative Market Share Power Generation, Main Entities
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Figure 3.2.4 Cumulative Market Share Power Generation, Main Entit{€surce:
Eurostat- Electricity market indicators

IM3: Market concentration index for wholesale gas supplyi this indiator isbased
on the HerfindahHirschman Index (HHI) and is defined as the sum of the squ
market shares ofachwholesale gas supply compameasured in percentages of tg
wholesale gas supply, with 10,000 corresponding to a mon&poly.

This index publishedby ACER measures market concentration at the levelpsitream
sourcing companiesupplying gas to a given Member State. Thus, in addition to
considering geographical diversification, this indicator also takes into account
diversification at supplier conamy level. In generalMember States withwell-
functioning hubs andr those that benefit froraaried supply sourcesxhibit low HHI
values.

According to ACER, lie threshold for a wefunctioning market i22000.In 2015, only

five Member States (Belgiumlreland, Luxembourg, Sweden and the UK) had a
concentration index under this threshold. These are countries largely relying on gas from
the North Sea, a region characterised by a high number of gas producers and some of
them can also source LNG. In turquaitries relying on Europe's largest gas supplier,
Russia, will inevitably have a higher concentration index as this practically means
dependence on a single company

81 See the detailed calculation methodology in Annex 1 ofjetsewholesale market voluréACER's
2015Market Monitoring Report;
http://www.acer.europa.eu/Official _documents/Acts of the Agency/Publication/ACEBR# ket%
20Monitoring%20Report%202015%26020GAS. pdf
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Between 2011 and 2015, ten Member States experienced a decréseseoncentration

index, with the biggest improvements in Estonia, the Czech Republic and Lithuania. The
Czech Republic gradually reduced its dependence on Russia and increased imports from
other sources, in particular Norway. In case of the two Baltic States, the decrsase wa
clearly facilitated by the inauguration of the LNG importing facility in Klaipeda
(Lithuania). Latvia has apparently not taken advantage of this diversification option and
remained fully dependent on Gazprom.

In 14 Member States, the concentration indexreased between 2011 and 2015.
Hungary, Slovenia and Bulgaria saw the biggest increases, presumably driven by a
growing reliance on Russian gasd/or dwindling domestic gas productfénACER
argues that in Hungarthe impact of the nationalisation pofi alsocontributed to a
higherHHI index.

The index also increased for Mediterranean countries; according to AMQERIS
explained bya comparative decline in LN@nport volumes and the result of demand
decline in recent yegrgombined with the obligain to honour legacyongterm gas
supply contracts

IM3: Market concentration index for wholesale gas supply
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Figure 3.2.5 Market concentration index for wholesale gas sugghurce: ACER)

IM3 -Al: Cumulative market share of main entities bringing gas in the country the
combined market share of tgas importers with a market sharesd¥o or more

This indicator shows thamaller companies (those with less tha¥b market shareplay

a relatively small role in the wholesale gas markets of most Member States. In 15 of the
23 Member States for whiclath is available, "main entities" covered more thauy@of

the market in 2014.

In nine Member States, the value of this indicator decrebstgeen 2010 and 2014
suggesting that smaller companies gained ground. This trend is most visible in Spain and
Belgium.

In eight Member States, the cumulative market share of main entities increased, with the
biggest increase observed in Italy.

8 As explainedn footnote 152f the gas wholesale market volume of ACER's 2015 Market Monitoring
Report in thecase of Hungary and Sloveniatimcreasenay be aused by methodological reasons;
http://www.acer.europa.eu/Official_documents/Acts_of the Agency/Publication/ACER%20Market%
20Monitoring%20Repid%202015%28%620GAS.pdf
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IM3-Al: Cumulative market share of main entities bringing gas in the country
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Figure 3.2.6 Cumulative market share of main entities bringing gas in the country
(Source:Eurostat- Natural gas markeindicators

3.2.3. WHOLESALE PRICES

The development of wholesale energy prices in Europe is largely dependent on global
price trends. This is particularly the case for gas, most of which is imported from third
countries. In case of electricity, extd) imports ae rather small but power generation is
often based on imported fossil fuels so global prices will obviously have an impact.

In addition, the level of competition also influences wholesale priceskets with
strongercompetitiongenerallyshow a lower pce level than markets characterised by a
dominant playerThe availability of interconnection capacities can also have an impact
on the wholesale prices in individual Member Stateshe absence of sufficient cress
border interconnector capacitigsgional prices can vary significantly.

With the completion of the internal market, as physical, legal and other obstacles to
crossborder energy flows are eliminated, one can also expect a convergence of
wholesale prices across Europe.

In case of electricityprices are also impacted by thationalelectricity mix (the fuels
used as an input). In particular, the share of renewable electricity, notably wind and PV
has a strong influence on the wholesale price developmexiordl regulation, for
examplerenewable support schemes or carbon taaesalso have a noticeable impact

IM4: Wholesale electricity pricesi annual average electricity price #ite national
power exchangesr the annual average of prices in bidding zones

Largely driven by falling coal and gas prices, the gradual penetratitowomarginal
costrenewables into the power sector and subdued demia@ado energy efficiency
measureswholesale electricity prices decreased in most Member States (in 18 oat of th
23 countries for which prices are available) between 2013 and 2015.

In 2015, the three Nordic countries had the lowest prices, facilitated by a high share of
renewables (hydro in Finland and Sweden, biomass in Finland and wind in Denmark)
and nuclear (ifrinland and Sweden) in the electricity mix. The UK had the highest price,
followed by four Mediterranean countries (Greece, Italy, Spain and PortWgad)esale
electricity prices in the UK arkargely impacted by thecarbon price flooimposed on

fossil fuels used forgenerang electricity, the closure of several cefited plants in
recent years antthe limited level of electricity interconnectiongth continental Europe.
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Ireland, Sweden and Denmark experienced the most significant decreases in the
wholesale electricity price between 2013 and 2015 while in Greece, Portugal and Spain
prices showed a noticeable increase in the same period. As a result, we have seen a
diverging trend: the difference between the highest and the lowest price increased from
32 G/ MWh i nu/2MWEB it%b(InB046 Bowever,wholesale electricity

prices continued their loAgrm convergencg.

IM4: Wholesale electricity prices
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Note: EU28 is theveightedaverage of MmberSates prices
Figure 32.7: Wholesale electricity prices (Source: PlaE&jropean power exchanges)

IM5: Wholesale gas pricesi average annual price at national gas hubs, or the
absence of such dateestimated average border price of imported gas, based on cu
data.

Between 2013 and 2015, gas wholesale prices dedreasall Member States as
relatively weak demand, oversupply in the main regional markets, low oil prices and
steady LNG imports put pressure on European gas prices. The extent of the price
decrease varied betwee# %and 3 %.

In absolute value, pricedecreased the most in Croatia, Lithuania and Greece. Croatia
had the highest estimated border price in 2013 and, in spite of the significant decrease
the wholesale price remained one of the highest in Europe, on par with thesiadtsc

In Lithuania, he new LNG terminal facilitated the diversification of import sources and
the reduction of price¥. In the case of Greece, the development of estimated border
prices suggestthat during 2015 the pricing of Russian gas shifted frorindixation
towards hukbased pricing.

While Slovakia experienced the smallest decrease (in absolute value), the Slovakian price
remained under the EU average and was the lowest in CentrainHastepe in 2015.

Wholesale gas prices show a clear converging trend: the difference betwésyhtss
and the lowest pricelecr eased from 15 0/ MiwR0l5iThe 201 3
convergence was mainly driven by the lowering of the oil prices whidwed oit

8 The diverging trend is also confirmed by the standard deviation of wholesale gas prices which increased
from 8.65 0/ MWah/ MWh2i0d43206b59. 35

8 The inauguration of the LNG terminal allowed Lithuania to renegotiate thigacd with Gazprom and
further discounts were granted. Apparently these discounts are not fully reflected in the estimated
border prices.
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indexed prices to approximat®rth-west European hub price®il-indexed gas prices
have a diminishing role in the European marketween 2005 and 2015, the share of gas
priced under such a mechanism decreased f@®@b 30 %°° However, oilindexation
continues to be themain pricing mechanism in certain regions, in particutae
Mediterraneansouth-east Europe and the Baltics.

IM5: Wholesale gas prices
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Note: hub prices for BE, DK, DE, FR, IT, NL, AT, PL, FI and UK; estimated border
prices based on customs data for titber countries EU28 is the weighted average of
Member States' prices

Figure 3.2.8 Wholesale gas pricgSource:Platts, gas hubs, Eurcast)

3.2.4. RETAIL MARKETS

Effective competition in retail energy markets requires the participation of a sufficient
number of suppliers, rewards for active consumer participation in the market in the form
of monetary gains or better servicéise awareness of consumers about their right
choose the suppli@nd simplelow-cost andastswitching processes.

Switching ratesare one element that can inform abthé degree ofompetition and the
empowerment of c@umers on retail energy markels a weltfunctioning retail market,
consumers can and do exerdise option of switchinguppliersin order to benefit from
better conditionglower price and/or better service$) reality, the lack of trust in new
suppliers andthe perceived complaty of switching processe®ften discourage
consumers from switching supplier, even if there are potential savings.

IM6: Annual switching rates - electricity - household customerd the percentage ¢
householctlectricity consumers changing suppliers mien year.

In 2015, on average % of household consumers in the EU changed their electricity
suppliers. This representa ancrease compared to 201@8en this rate was @%. The

rate increased in the majority of the Member States for which datvaitable. As there

can be significant changes in the switching rate from one year to another, Figlre 3.2
also depicts the average switching rates observed in0b@2015 period. In general,
consumers in countries with a longer liberalisation histagy @le to choose from a

8 International Gas Union Wholesale Gas Price Survey 2016 Edition
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consicerably larger number of offers aswitching rates isuchmarketsarehigher than
in markets which liberalised more recently

Portugal had the highest switching rate in 2015, with about a quarter of household
consumerghanging supplier in that year. Portugal is also the country with the biggest
growth in this indicator: thewitching rate increased from12% in 2009to 266 % in

2015. As ACER'snarketmonitoring reportexplains, the high switching rates (for both
electicity and gas) in Portugal "might be explained by the ongoing liberalisation process

of retail energy markets in which, during the defined transition period, the NRA regulates
asecall ed oOtransitory tmopiiohaf sdrchargevithahe may
objective of promoting switching to a neegulated tariff.®° Spain, Belgium, Italy,
Slovenia andhe Netherlands also experienced a noticeable increase of the switching rate
between 2011 and 2015.

At the same time, the switching rate decreased inwectintries; the biggest decreases
were observed ifrelandand the UK.

A handful of Member States continue to have % switching rate. In these countries,
household consumers are not able to benefit from lower prices by switching to another
electricity supplier. In certain case®nsumers are allowed to switbht regulated prices
provide no incentive to do so.

IM6: Annual switching rates-electricity - household customers
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Note The switching rate for the EU is an arithetic average of Member State's
switching rates

Figure 3.29: Annual switching rates electricity - household customers (Source:
ACER/CEER

IM6 -Al-Market performance indicator (MPI), retail electricity services T a
composite indexwhich indicates how wellthe retail electricitymarket performs
according to consumer#t takesinto accountfive key aspects of consumer experien
comparability, trust, problems & detriment, expectations and cholde five
components of the index are weighted on the basis of their relative importance a

8http://www.acer.europa.eu/Official documents/Acts of the Agency/Publication/ACER%20Market%20
Monitoring%20Report%20202520-
%20ELECTRICITY%20AND%20GAS%20RETAIL%20MARKETS.pdf
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by consumersThe maximum total score is 10@high MPI score indicates good mark
performancé’

The 2015 survey covered 29 different service markets and the retail electricity market
was ranked well below average, on th& pace with an MPI score of 75.3 (the average

of all service sectors was 78.6). On a scale of 1 to 10, choacesymers' satisfaotn

with the number o$upplier3 had a score of 6.9.

There are considerable differena®ong Member States: in 2015, the IM@lues for

the retail electricity market ranged from 51.8 to 85.9. For 24 Member States, the MPI
exceeded 70 and for 11 of them it was above 80. The results show that this market
perforns relativelywell in western anahorthernEurope while scores are lbe average

in southern andeastern Europe

Between 2010 and 2015, the MPI for the retail electricity market increased from 72.6 to
75.3, indicating a slight improvement in the perception of consufhdise countries

with the biggest improvement were Maltdungary, Sweden and France. On the other
hand, the MPI value decreased for seven Member States, with the biggest decreases in
Spain and Bulgaria.

IMé-Al1-Market performance indicator (MPI), retail electricity services
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Note: the 2010 MPI for the EU refers to EAJ (without Croatia)

Figure 3.210 Market performance indicator (MPI), retail electricity services (Source:
Consumer Market Monitoring Surveys carried outlgDirectorate General for Justice
and Consumers (DG JUST), European Commigsion

IM6 -A2 Share of household customers with electrity smart metersi the indicator,
is the ratio betweethe number of customers having electricity smart meters ang
total number of customers.

The third energy package requires Member States to engteeimplementation of
intelligent metering systemsorf the longterm benefit of consumerurrently 17
Member Statedave set minimal technical requirement®r electricity smart meters

8 See the detailed methodology and the detailed results of the survey at
http://ec.eunpa.eu/consumers/consumer_evidence/consumer_scoreboards/market monitoring/index_e
n.htm

8 |t should be noted that, over the years, there have been some changes in the methodology of the surveys
which may distort the chronological comparison of the MPIs.
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However,the smart meterfunctionalities vary largely, mainly including tipeovision of
information on household's consumption patterns andilling based on actual
consumption(e.g. billing based on the actual consumpiiorthe previousnonthrather
than the average consumption in the previous year)

Italy, Finland and Sweden already achieved a full-oali and in Estonia, Spain,
Denmark and Malta about half of househadstomes are already equipped with
electricity smart meters. Lower penetration levels of smart meters are also reported in the
Netherlands, Austria, Latvia, Polarile UK, France and Roméai”.

I I I | | | I I . I | | -
[+ EE ES FR IT LV MT HL AT FlL L | F SE LK
| |

Figure 3.2.11 Share of household consumers with electricity smart még&oarce:
ACER/CEER

IME-A2-Share of household customers with electricity smart meters

RO

IM7: Annual switching rates - gas - household customersi the percentage ¢
householdyasconsumers changing suppliers in a given year.

In 2015, on averag&.0 % of household consumers in the EU changed tiges
suppliers. This representssagnificantincrease compared to @@ when this rate was
2.5%. The rate increased about halfof the Member States for which data is available.
As there can be significant changes in the switching rate noenyear to another, Figure
3.212 also depicts the average suhiing rates observed in the 26915 period.
Similarly to electricity consumers in countries with a longer liberalisation histany
typically choose from a larger number gédisoffers and switching rates in such markets
are higher than in markets which liberalised more recently.

Similarly to the electricity marke®ortugal had the highest switching rate in 2015, with
almosta quater of household consumers changing supplier in that wdtiough this
represents a decrease compared to the previoug®iaahe 20092015 period, Ireland,
DenmarkandBelgiumwere the countriewith the bggest growth in this indicator.

At the sameime, the switching rate decreadsetween 2008nd 2015n a few countries
including the UK

8 Based on the last ACER market monitoring report;
http://www.acer.europa.eu/en/electricity/market%20monitoring/pages/default.aspx

% In case of Portugal, datanst available for 2002013.
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Six Member StategBulgaria, Greec®, Croatia, Latvia, Lithuania and Luxembourg)
continue to have 8 % switching rate. In these countries, household consumensoare
ableor not interestetb switchto anotheigassupplier.

IM7: Annual switching rates -gas - household customers

u.Llhl

% T
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2009 m 2015

3-2015, for all retail consumers; PT: 2014-2015

Notes: switching rate for the EU is an arithmetic average of Member State's switching
rates

Figure 3.212: Annual switching rates- gas - household customergSource:
ACER/CEER

IM7 -Al-Market performance indicator (MPI), retail gas servicesi a compositeg
index which indicates how well the retglsmarket performs, according to consume
It takes into account five key aspects of consumer experience: comparability
problems & detrimentexpectations and choice. The five components of the inde
weighted on the basis of their relative importance as stated by consumers. The m
total score is 100; a high MPI score indicates good market perforrifance.

From the 29 different serviamarkets covered by the 2015 survey, the retail gas market
was ranked on the T4lace with an MPI score of 78.1. This more or less corresponds to
the average of all service sectors (78.6). On a scale of 1 to 10, chortsuifers'
satisfactbn with the nmber ofsuppliery had a score of 7.1.

In 2015, the MPI values for the retail gas market ranged from 68.7 to 86.6, a significantly
narrower range than in the case of electridtyr all except one Member State, the MPI
exceeded 70 and for 10 of them itsnabove 80At regional level, theetail gasmarket
scores higher than tHeU average in thevestern region and lower than average in the
southernregion

Between 2010 and 2015, the MPI for the retail gas market increased from 73.6 to 78.1,
indicating animprovement in the perception of consumers. The countries with the
biggest improvement were Hungary, Austria, Germany and France. On the other hand,
the MPI value decreased for five Member States, with the biggest decrease in Spain.

91
92

In case of Greece, 2015 data is not yet available.

See the detailed methodology and the detailed results of the survey at
http://ec.europa.eu/consumers/consumer_evidence/consumer_scoreboards/market _monitoring/index_e
n.htm
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