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1. INTRODUCTION  

The aim of the Energy Union
1
 is to ensure that European consumers ï households and 

businesses ï have secure, affordable, competitive and sustainable energy. It consists of 

five closely related and mutually reinforcing dimensions, progress against which is to be 

measured through key indicators. 

In October 2014, the European Council
2 

concluded that a reliable and transparent 

governance system, without any unnecessary administrative burden, should be developed 

to help ensure that the Union meets its energy policy goals. It emphasised that this 

governance should involve systematic monitoring of key indicators of an affordable, 

safe, competitive, secure and sustainable energy system, facilitate the coordination of 

national energy policies and foster regional cooperation between Member States. 

The proposal for a Regulation on the Energy Union governance
3
 takes account of the 

Council conclusions from October 2014. The proposed Regulation provides that every 

second year thereafter the Commission shall assess progress at Union level towards 

meeting the Energy Union objectives, in particular on the basis of the integrated national 

energy and climate progress reports, other information reported under the governance, 

the indicators and European statistics. 

As part of the first State of the Energy Union package from November 2015
4
, the 

Commission produced a staff working document (SWD)
5
 proposing an overall 

monitoring approach and methodology, supported by initial analysis. The document also 

put forward a first set of specific indicators to monitor and assess progress on meeting 

the Energy Union objectives. 

This SWD is an update of the one presented in 2015, building on exchanges with and 

feedback from the Member States and taking account of stakeholder opinions collected 

from related reports and events. The current set of indicators may be refined in the years 

to come depending on the availability of data for new, more suitable indicators, and on 

the development of new indicators able to provide more accurate evidence on particular 

policy lines or sub-sectors.  

 

  

                                                 
1
  Energy Union package ï a framework strategy for a resilient Energy Union with a forward-looking 

climate change policy (COM(2015) 80 final);  

http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52015DC0080&from=EN 
2
  EUCO 169/14, Brussels, 24 October 2014 

3
  COM(2016) 759 final 

4
  https://ec.europa.eu/priorities/energy-union-and-climate/state-energy-union_en 

5
   Monitoring progress towards the Energy Union objectives - Concept and first analysis of key 

indicators (SWD(2015) 243 final); http://eur-lex.europa.eu/legal-

content/EN/TXT/?qid=1449767808781&uri=CELEX:52015SC0243  

http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52015DC0080&from=EN
https://ec.europa.eu/priorities/energy-union-and-climate/state-energy-union_en
http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1449767808781&uri=CELEX:52015SC0243
http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1449767808781&uri=CELEX:52015SC0243
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2. OVERALL APPROACH  AND METHODOLOGY   

Key points 

¶ The purpose of defining a set of energy and climate indicators and reflecting them in 

a scoreboard is threefold: 

o to streamline the monitoring process and ensure coherence in the assessment of 

energy and climate policies; 

o to provide a commonly-agreed metric to support policy-making process by 

monitoring progress on EU energy and climate objectives; 

o to summarise, on a scoreboard, latest data and recent changes affecting the most 

relevant aspects of the five dimensions of the Energy Union. 

¶ This SWD updates the 2015 SWD on Monitoring progress towards the Energy Union 

objectives, published as part of the first State of the Energy Union package. 

¶ The overall aim of this SWD and the selected key indicators is to develop a sound, 

robust monitoring tool that provides a factual snapshot of the situation across the EU 

and in the Member States and identifies potential discrepancies vis-à-vis the 

achievement of Energy Union objectives. More specifically, this is intended as a 

practical tool for use by the Commission and Member States in the assessement of 

the implementation of future national integrated energy and climate plans. 

¶ A revised scoreboard approach has been taken. For each Energy Union dimension, 

the scoreboard summarises key indicators for the EU and each Member State, 

showing the indicator values in the most recent year for which data is available and 

changes over a set period of time.  
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In 2015, the Commission produced country factsheets and a SWD on monitoring 

progress towards the Energy Union objectives and included these in the first State of the 

Energy Union package. These documents presented indicators and statistical data relating 

to each dimension of the Energy Union. This was a first attempt to aggregate a set of 

relevant key indicators to quantify and measure progress on EU energy and climate 

objectives and targets. 

Given the wide range of issues to be covered, the methodology combines a focus on 

some key indicators, summarised in a scoreboard, with additional supporting indicators 

or analysis relating to the five dimensions. The proposed indicators assess progress on: 

1. energy security: monitoring the relative dependency of the Member States and 

the EU as a whole on net imports of main energy carriers and on specific trade 

partners, and the overall reliability of the energy system (i.e. its overall ability to 

supply energy without interruption);  

2. the internal energy market: monitoring progress towards an EU internal energy 

market in terms of competition, cross-border trade and consumer empowerment; 

3. energy efficiency: monitoring progress on the 2020 and 2030 targets for 

moderating primary and final energy demand and in terms of energy savings and 

energy intensities in various sectors, including transport; 

4. decarbonisation: monitoring progress on the 2020 and 2030 targets on 

greenhouse gas (GHG) emission reductions, renewable energy share in gross final 

energy consumption and changes in GHG intensity; and 

5. research, innovation and competitiveness: monitoring research, innovation and 

development activities relating to the European Strategic Energy Technology 

Plan (SET-Plan)
6
 and Energy Union priorities; monitoring energy prices and cost 

differentials between the EU and its major trading partners.  

The 2015 SWD and the key indicators were intended to form the basis of a commonly 

agreed monitoring tool, using credible, publicly available data sources and methodology, 

and providing a factual snapshot of the situation across the EU and potential 

discrepancies vis-à-vis Energy Union objectives.  

This SWD builds on those initial steps, takes account of suggestions from Member States 

and other stakeholders, and gives an update on the basis of new data. The changes as 

compared with the previous SWD can be summarised as follows: 

¶ The list of the key indicators is slightly modified; a few key indicators are replaced 

by new ones, while a few others are downgraded as supporting indicators and/or 

relocated in another Energy Union dimension. Besides, some other indicators are 

based on different data inputs.  

¶ the list of key indicators has been amended slightly; a few have been replaced by new 

ones, some have been downgraded to supporting indicators and/or relocated to 

another dimension and others are based on different data inputs; 

                                                 
6
 https://ec.europa.eu/energy/en/topics/technology-and-innovation/strategic-energy-technology-plan  

https://ec.europa.eu/energy/en/topics/technology-and-innovation/strategic-energy-technology-plan
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¶ where possible, the indicators have been better adjusted to metrics and data sources 

already used for monitoring in specific policy areas; 

¶ some indicators are provisional, pending the search for better solutions based on 

credible, publicly available data. The Commission services are already redrafting 

some of these (see below), but we have included them here as the best currently 

available options and in view of the relevance of the topic in question to the overall 

Energy Union strategy; 

¶ where a key indicator relates to an EU or Member State target, it is presented and 

assessed in terms of progress towards that target and no longer in terms of progress in 

previous years; 

¶ although included for one particular dimension, many indicators have an impact on or 

influence another dimension, so their cross-dimensional contribution is also 

considered in the analysis, including by means of additional supporting indicators; 

¶ the assessment of the indicators focuses more on how they have changed over time 

for each Member State and the values in the most recent year for which they are 

available; 

¶ changes in a specific indicator over a set period of time are assessed in several ways: 

relative or absolute change, average annual change or average value over the period. 

The approach has been tailored to the needs of each indicator and relevance for 

policy-making; and 

¶ the scoreboard summarises key indicators by dimension for the EU and each Member 

State, showing the most recent available value of the indicator and changes over a set 

period of time.       

Obviously, no set of indicators or scoreboard can on its own provide a comprehensive 

assessment of progress on the Energy Union targets and objectives. This is due to several 

well-known challenges in properly reflecting reality Europe-wide, policy objectives that 

cannot easily be pursued at country level, policies that cannot easily be assessed in 

quantitative terms and areas in which data availability is currently an issue.  

Acknowledging these challenges, this SWD also highlights where there is a need for new 

indicators, better statistical data collection and additional qualitative assessment.      

2.1. RATIONALE FOR THE SE LECTED INDICATORS  

The purpose of defining a set of energy and climate indicators and reflecting them in a 

scoreboard is threefold: 

¶ to streamline the monitoring process and ensure coherence in the assessment of 

energy and climate policies; 

¶ to provide a common metric for monitoring progress on EU energy and climate 

objectives; and 

¶ to summarise latest data and recent changes affecting the most relevant aspects of the 

five dimensions of the Energy Union. 

For each dimension, a limited number of indicators is selected for inclusion in the overall 

scoreboard. In addition, supporting indicators are presented to provide a more 

comprehensive assessment for each dimension or to reveal cross-dimensional impacts. 
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2.2. AN OVERVIEW OF SELECT ED INDICATORS TO MON ITOR PROGRESS TOWARDS 

THE ENERGY UNION OBJECTIVES  

We have identified a set of 24 main indicators that address all Energy Union dimensions 

and provide a solid basis for monitoring progress on the commonly agreed objectives. 

These are supported by additional indicators and information intended to provide a fuller 

and more detailed picture of the energy sector and how it is changing.  

Table 2.1 maps the main and supporting indicators. Detailed definitions of each main 

indicator are presented in section 2.3, while details on data sources and formulas used to 

build the set of indicators are presented in Annex 1. The assessment on the basis of 

selected indicators is presented in chapter 3. 

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

Union objectives 

Energy 

Union 

dimension 

 Main Indicators Supporting indicators 

   

E
n

e
rg

y
 s

e
c
u

ri
ty

, 

s
o

lid
a

ri
ty

 a
n

d
 t
ru

s
t 

SoS1: Net import dependency  

  

Net import dependency - natural gas  

Net import dependency -crude oil and NGL
7
  

Net import dependency - hard coal 

Nuclear imports and dependency 

SoS2: Aggregate supplier 

concentration index  

 

Supplier concentration index - Natural gas  

Supplier concentration index - Crude oil and NGL  

Supplier concentration index - Hard coal 

SoS3: N-1 rule for gas 

infrastructure  

 

   

A
 f
u
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 i
n
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g

ra
te

d
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n

te
rn

a
l 
e

n
e

rg
y
 m

a
rk

e
t 

  

IM1 : Electricity interconnection 

capacity 

 

IM2: Market concentration index 

for power generation 

Cumulative market share in power generation, main 

entities 

Cumulative market share in power capacities, main 

entities 

IM3: Market concentration index 

for wholesale gas supply 

Cumulative market share of main entities bringing gas 

in the country  

IM4: Wholesale electricity prices  

IM5: Wholesale gas prices  

IM6: Annual switching rates -

electricity (household customers) 

Market performance indicator (MPI), retail electricity 

services 

Share of household customers with smart electricity 

meters 

IM7: Annual switching rates - gas 

(household customers) 

Market performance indicator (MPI), retail gas services 

Share of household customers with smart gas meters 

                                                 
7
 Natural gas liquids 
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IM8: Energy affordability - energy 

expenditure share in final 

consumption expenditure for the 

lowest quintile 

Harmonised index of consumer prices - weight of  

electricity, gas and other fuels in total household 

expenditure 

Inability to keep home adequately warm (share in total 

population at risk of poverty) 

Household electricity prices 

Household gas prices 

      

E
n

e
rg

y
 e

ff
ic

ie
n

c
y
 a

n
d

 

m
o

d
e

ra
ti
o

n
 o

f 
d

e
m

a
n

d 

EE1: Primary energy consumption Primary energy intensity 

EE2: Final energy consumption Final energy consumption of main economic sectors, 

i.e. industry, transport, households and services 

EE3: Final energy intensity in 

industry 

 

EE4: Final energy consumption 

per square meter in residential 

sector, climate corrected 

Final energy consumption of households (per capita) 

 

EE5: Final energy consumption in 

transport 

Share of collective transport in all passengers' transport 

Final consumption in transport vs. passengers and 

freight activity  

 EE6: Final energy intensity in 

services sector 

 

   

D
e

c
a
rb

o
n

is
a

ti
o

n
 o

f 
e

c
o
n

o
m

y 

DE1: GHG emissions reductions  

(base year=1990) 

Share of ETS and ESD emissions 

Land use, land-use change and forestry (LULUCF) 

Sectorial share of GHG emissions 

DE2: Gap between GHG emissions 

projections and 2020 target 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 

   

R
e

s
e

a
rc

h
, 
in

n
o

v
a

ti
o

n
  

a
n

d
 c

o
m

p
e

ti
ti
v
e

n
e

s
s 

RIC1: Public investments on 

Energy Union related R&I 

(%GDP) 

Public investments on Energy Union related R&I (% 

GBAORD) 

Estimates of total (public and private) and private 

investments on Energy Union related R&I 

Patents in Energy Union R&I priorities (also normalised 

by GDP) 

Levelised cost of renewable electricity 

Turnover of the EU renewable energy industry  

Worldwide investments in renewable energy  

Cohesion policy investments supporting the Energy 

Union 

Covenant of Mayors: signatories and GHG emission 

reductions 
Electricity and gas wholesale and retail prices for 

industrial customers ï comparison with main 

international players 

RIC2: patents related to Energy 

Union R&I priorities (per 

inhabitant) 

RIC3: Real unit energy costs in the 

manufacturing sector (excl. 

refining) 
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2.2.1. ENERGY SECURITY , SOLIDARITY AND TRUST  

Despite the considerable progress made in recent years to enhance Europe's energy 

security, there are still serious vulnerabilities to potential energy supply shocks.  

In particular, the 2030 climate and energy framework referred to the need to monitor the 

diversification of energy imports and the share of indigenous sources used for energy 

consumption over the period to 2030. 

Therefore, security of supply is a continuous priority of the Energy Union strategy and 

the following indicators are proposed to monitor it: 

¶ SoS1: Net import dependency ï this indicator measures the level of total net 

imports as a proportion of total gross inland consumption and the energy 

consumption of maritime bunkers (i.e. what is consumed in a country or region over a 

year). The indicator is based on Eurostat energy statistics.
 8
 

This main indicator 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 dimension, we provide complementary information on patterns 

of trade in petroleum products. 

As imports of uranium and nuclear fuels are not included in energy statistics as such, we 

provide complementary information on the relevant EU import routes, nuclear electricity 

production and operational and under-construction reactors in the Member States.  

Net import dependency cannot on its own capture all determinants of Member States' and 

the EU's vulnerability to energy supply shocks. In particular, it does not tell us about the 

degree of diversification of import sources or the relative significance of import and fuel 

sources in the energy mix.   

Therefore, we use a country-specific supplier concentration index (SCI) to complement 

the analysis on energy security.
9
 

¶ SoS2: Aggregate supplier concentration index ï this indicator measures the 

importance of total imports of main energy carriers to a Member State from suppliers 

outside the European Economic Area (EEA), thus disregarding flows within the EEA 

in the volume of a Member State's imports.
10

 The indicator is based on Eurostat 

statistics on imports and exports by country of origin, and energy balances.   

The aggregate SCI is accompanied by specific SCIs of the main energy carriers, i.e. hard 

coal, crude oil and NGL, and natural gas. The methodology for calculating SCIs is 

explained in section 3.1.2. 

                                                 
8
  Net import dependency as defined above may reach values above 100 % in certain cases. This 

indicator is taken from Eurostat database (Table [tsdcc310]).  
9
  This indicator was used in the in-depth study accompanying the European Energy Security 

Strategy (COM(2014) 330).  
10

  Norway is the only EEA country exporting significant volumes of energy (gas and oil) to the EU. 
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The SCIs take into account suppliers from outside the EEA only, because non-EU EEA 

countries are not a potential vulnerability from an energy security perspective, as they 

share common obligations within the internal market. 

The quality of the input data from statistics is critical to the assessment of the SCIs. 

Currently, the relevant official statistics suffer from some limitations when it comes to 

identifying sources of imports, especially for natural gas. The exclusion of intra-EU 

transit is another challenge, especially for natural gas, but also for hard coal 

import/export statistics.  

The Energy Union strategy calls for specific attention to be paid to the security of gas 

and electricity supply.  

¶ SoS3: N-1 rule for gas infrastructure ï N-1 is an indicator of infrastructure 

adequacy, as it tests the resilience of the system in ensuring that gas demand on 

extremely cold days can be covered even if the largest infrastructure fails.
11

 It is 

calculated by the Member States.  

As yet, there is no full  agreement on what indicators to use to assess security of 

electricity supply; this makes it difficult to compare Member States' performance 

effectively
12

. Therefore, in order to ensure transparency and comparability across the EU, 

the Commission's recent proposal for a Regulation on risk preparedness
13

 defines two 

harmonised security of supply indicators: óexpected energy non-servedô (EENS ï 

expressed in GWh/year) and óloss of load expectationô (LoLE ï expressed in hours/year). 

The European Network of Transmission System Operators for Electricity (ENTSO-E) 

will calculate the proposed indicators annually for all Member States on the basis of a 

common methodology. The Agency for the Cooperation of Energy Regulators (ACER) 

should use those indicators when reporting on Member Statesô performance in the area of 

security of supply in its yearly electricity market monitoring reports. These new 

indicators will be taken into account at future updates of this SWD. 

2.2.2. A FULLY INTEGRATED I NTERNAL ENERGY MARKE T 

The 2030 climate and energy framework referred to the need to monitor:  

¶ the deployment of smart grids and interconnections between Member States against 

the agreed 2020 objective of electricity interconnections of at least 10 % of national 

installed production capacity, moving towards 15 % by 2030;  

¶ intra-EU coupling of energy markets, building on the liberalisation of gas and 

electricity markets already achieved under EU legislation; and   

¶ competition and market concentration on wholesale and retail energy markets at both 

national and (for regions with functioning coupling) regional level. 

                                                 
11

 Regulation (EU) No. 994/2010 requires Member States to comply with the N-1 standard. 
12 

Annual report on the results of monitoring the internal electricity markets in 2015, ACER (September 

2016); 

http://www.acer.europa.eu/Official_documents/Acts_of_the_Agency/Publication/ACER%20Market%20M

onitoring%20Report%202015%20-%20ELECTRICITY.pdf.  
13

 Proposal for a Regulation on risk preparedness in the electricity sector and repealing Directive 

2005/89/EC (COM(2016) 862 final). 

http://www.acer.europa.eu/Official_documents/Acts_of_the_Agency/Publication/ACER%20Market%20Monitoring%20Report%202015%20-%20ELECTRICITY.pdf
http://www.acer.europa.eu/Official_documents/Acts_of_the_Agency/Publication/ACER%20Market%20Monitoring%20Report%202015%20-%20ELECTRICITY.pdf
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Regarding interconnections, the selected indicator measures electricity interconnection 

capacity as a percentage of installed capacity. No specific indicator is used in this SWD 

as regards gas interconnections, but the N-1 rule for gas infrastructure (see above) offers 

a good proxy. In addition, the implementation of projects of common interest (for gas 

and electricity) remains key and should be monitored carefully. No readily available 

indicator could be identified as regards the deployment of smart grids; this will require 

additional work.  

¶ IM1 : Electricity interconnection ï this indicator uses the same approach as 

proposed last year, i.e. the interconnection capacity of a given Member State as a 

proportion of its total generation capacity. This is based on the agreed methodology 

for tracking progress towards the target of 10 % interconnection by 2020, as endorsed 

by the European Council. 

However, differences between Member States in terms of geographical location and 

structure of energy mix and supply mean that a case-by-case approach based on a 

thorough assessment of bottlenecks, taking into account costs, is needed when looking at 

the 2030 perspective. Therefore, the Commission has set up an expert group
14

 which will 

provide it and the regional cooperation structures
15

 with technical advice on how best to 

translate the target of 15 % interconnection by 2030 into regional, country and/or border-

level targets.  

Competition and market concentration on wholesale energy markets can be monitored at 

Member State level. The following indicators are considered:  

¶ IM2 : Market concentration index for power generation ï this indicator is based 

on the Herfindahl Hirschman Index (HHI) and defined as the sum of the squared 

market shares of the three largest electricity generation companies measured in 

percentages of total installed capacity, with 10 000 corresponding to a monopoly; and 

¶ IM3 : Market concentration index for wholesale gas supply ï this indicator is also 

based on the HHI and is defined as the sum of the squared market shares of the 

wholesale gas supply companies measured in percentages of total wholesale gas 

supply, with 10 000 corresponding to a monopoly.  

These indicators measure the degree of competition on wholesale energy markets: the 

lower the values, the higher the degree of potential competition.  

Implementing the internal energy market objectives of the Energy Union requires us to 

take account of additional factors, e.g. it is important to monitor wholesale gas and 

electricity price developments across Member States.  

¶ IM4 : Wholesale electricity prices ï this indicator presents the electricity prices 

available on wholesale markets, on the basis of data and methodology developed in 

the Commission's quarterly reports on European electricity markets.
16

 

                                                 
14

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

interconnection targets (C/2016/1406); http://eur-lex.europa.eu/legal-

content/EN/TXT/?uri=uriserv:OJ.C_.2016.094.01.0002.01.ENG&toc=OJ:C:2016:094:TOC. 
15

  Regional groups for electricity established under Regulation (EU) No 347/2013 (TEN-E Regulation) 

and the relevant high level groups for energy infrastructure. 
16

  https://ec.europa.eu/energy/en/statistics/market-analysis  

http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.C_.2016.094.01.0002.01.ENG&toc=OJ:C:2016:094:TOC
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.C_.2016.094.01.0002.01.ENG&toc=OJ:C:2016:094:TOC
https://ec.europa.eu/energy/en/statistics/market-analysis
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¶ IM5 : Wholesale gas prices ï this indicator presents annual average gas prices in 

wholesale markets in a country, on the basis of data and methodology developed in 

the Commission's quarterly reports on European gas markets.
17

   

The use of such prices as part of the monitoring exercise is subject to some limitations. 

As regards gas, available price data are not fully comparable across Member States, as 

hub prices may be used for some while estimates of average import prices are used for 

most of the others. Moreover, beyond individual price developments, it is also essential 

to monitor potential convergence in European prices. A short assessment of energy price 

convergence and energy flows across borders is presented in the next chapter.  

The two following indicators are good proxies to assess the degree to which consumers 

are empowered 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: 

¶ IM6 : Annual switching rates on electricity retail markets ï this indicator 

measures the percentage of final electricity household consumers changing suppliers 

in a given year.  

¶ IM7 : Annual switching rates on gas retail markets ï this indicator measures the 

percentage of final gas household consumers changing suppliers in a given year. 

Both indicators are based on data from ACER's annual market monitoring reports.
18

 

A broader set of indicators could be considered for the monitoring of energy retail market 

functioning
19

 in areas such as customer satisfaction, market condition or distribution 

system operator services. Many national regulators are analysing these areas, but no 

source could be identified that covers such indicators in a consistent manner so as to 

allow analysis across all Member States.  

The Commission services have developed two composite indicators assessing the overall 

market performance of gas and retail markets and these will be presented in the next 

chapter as supporting information. They are used for consumer market monitoring 

surveys
20

 as composite indices taking into account key aspects of consumer experience. 

In addition, the analysis in the next chapter includes more specific considerations around 

smart metering deployment. Smart metering can positively affect consumer engagement 

with the market and ultimate energy consumption. Its deployment is measured as the 

percentage of final electricity and gas household consumers equipped with a smart meter, 

as reflected in ACER's annual market monitoring reports. 

Developing the Energy Union also means protecting vulnerable consumers better and 

addressing energy poverty. Given the importance of these issues, in 2007 the 

                                                 
17

  Idem 16   
18

  http://www.acer.europa.eu/en/electricity/market%20monitoring/pages/default.aspx  
19

  See, for instance, suggestions by the Council for European Energy Regulators; 

http://www.ceer.eu/portal/page/portal/EstoniaR_HOME/EstoniaR_CONSULithuania/CLOSwedenD%

20PUBLIC%20CONSULithuaniaAustriaIONS/CUSTOMERS/GGP%20retail%20market%20monitori

ng  
20

  Surveys by the Commission's Directorate-General for Justice and Consumers (DG JUST); 

http://ec.europa.eu/consumers/consumer_evidence/consumer_scoreboards/market_monitoring/index_e

n.htm  

http://www.acer.europa.eu/en/electricity/market%20monitoring/pages/default.aspx
http://www.ceer.eu/portal/page/portal/EER_HOME/EER_CONSULT/CLOSED%20PUBLIC%20CONSULTATIONS/CUSTOMERS/GGP%20retail%20market%20monitoring
http://www.ceer.eu/portal/page/portal/EER_HOME/EER_CONSULT/CLOSED%20PUBLIC%20CONSULTATIONS/CUSTOMERS/GGP%20retail%20market%20monitoring
http://www.ceer.eu/portal/page/portal/EER_HOME/EER_CONSULT/CLOSED%20PUBLIC%20CONSULTATIONS/CUSTOMERS/GGP%20retail%20market%20monitoring
http://ec.europa.eu/consumers/consumer_evidence/consumer_scoreboards/market_monitoring/index_en.htm
http://ec.europa.eu/consumers/consumer_evidence/consumer_scoreboards/market_monitoring/index_en.htm
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Commission established the Citizensô Energy Forum, under which a working group on 

vulnerable consumers has been established
21

.   

Estimates of energy poverty vary according to how it is defined. Since there is no single 

agreed definition at EU level, it is currently not possible to produce an appropriate single 

indicator. Also, energy poverty is driven by a variety of factors (low income, high energy 

bills relative to income, poor energy efficiency of the building envelope, etc.), so it is a 

complex, multi-faceted concept which can be adequately captured only using a set of 

indicators covering economic, social and technical aspects. Currently, countries take two 

main approaches to measuring energy poverty:   

¶ expenditure-based: metrics that capture the affordability of (adequate) energy 

services or inadequate consumption using financial information; and  

¶ consensual: self-reported indicators provide an effective way 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 the EU.
22

 These require more 

refined statistical data collection than is currently available in a uniform way across the 

Member States.  

In Clean energy for all Europeans
23

, a recently released package of energy measures, the 

Commission proposed a new approach to protecting vulnerable consumers which 

includes helping Member States to reduce the costs of energy for consumers by 

supporting energy efficiency investments. In line with its efforts to empower and protect 

consumers, the Commission also proposes certain procedural safeguards before a 

consumer can be disconnected. In addition, as part of the Energy Union governance 

process, Member States will have to monitor and report on energy poverty, while the 

Commission will facilitate the exchange of best practices
24

.  

In order to develop energy poverty metrics further and increase awareness and debate, 

the Commission will set up an EU Observatory on Energy Poverty by the end of 2017. 

The 2015 SWD proposed a consensual energy poverty index, compiled by averaging 

three indicators collected for Eurostat's annual survey of statistics on income and living 

conditions (SILC)
25

: 

¶ the proportion of the population with arrears on energy bills;  

¶ ability to keep the home adequately warm; and  

¶ population living in dwellings with leakages and damp walls.  

                                                 
21

  For more information on the Citizensô Energy Forum and the working group on vulnerable consumers, 

see https://ec.europa.eu/energy/en/events/citizens-energy-forum-london  
22

   Selecting indicators to measure energy poverty, final report (May 2016); 

http://ec.europa.eu/energy/en/studies  
23

  https://ec.europa.eu/energy/en/news/commission-proposes-new-rules-consumer-centred-clean-energy-

transition 
24

    COM(2016) 860 final 
25

  http://ec.europa.eu/eurostat/web/microdata/european-union-statistics-on-income-and-living-conditions 

https://ec.europa.eu/energy/en/events/citizens-energy-forum-london
http://ec.europa.eu/energy/en/studies
https://ec.europa.eu/energy/en/news/commission-proposes-new-rules-consumer-centred-clean-energy-transition
https://ec.europa.eu/energy/en/news/commission-proposes-new-rules-consumer-centred-clean-energy-transition
http://ec.europa.eu/eurostat/web/microdata/european-union-statistics-on-income-and-living-conditions
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Following feedback from Member States and other stakeholders, this indicator has been 

changed to the following óenergy affordability indexô which is a temporary solution until 

the above work delivers a better, commonly agreed metric for monitoring energy 

poverty:  

¶ IM8 : Energy affordability  ï this indicator measures energy-related expenditure as a 

proportion of total household expenditure for the lowest quintile (i.e. poorest 20 %) 

of population. It is based on Eurostat's Household Budget Survey (HBS), for which 

expenditure data are collected every five years. DG Energy worked with national 

statistical institutes and Eurostat on an ad hoc data collection to gather all the 

necessary information to complete the data series of energy affordability. 

The harmonised index of consumer prices (HICP) for energy-related expenditure is 

presented as a supporting complementary indicator.  It estimates the proportion of total 

household expenditure accounted for by energy products 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 keep the home adequately warm (as measured 

for the SILC), expressed as the proportion of the total population at risk 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 key principle of the Energy Union ï this proposal puts it 

into practice. The EU as a whole has an indicative 2020 target of a 20 % reduction of 

primary energy consumption compared to projections and the 2030 climate and energy 

framework is currently negotiated by the European institutions.  

In the Clean energy for all Europeans package, the Commission proposes a 30 % binding 

EU target for 2030, thereby recognising the importance of energy efficiency and aiming to 

provide Member States and investors with a longer-term perspective for adapting their 

strategies to greater energy efficiency.  

The Energy Efficiency Directive26 translates the energy efficiency targets into maximum 

levels of primary and final energy consumption by 2020 and 2030. Therefore, the first 

elements to be monitored are primary and final energy consumption.  

¶ EE1: Primary energy consumption ï this indicator monitors changes in primary 

energy consumption
27

 in the EU as a whole and in the Member States.  

Primary energy intensity is also assessed as a supporting indicator, providing 

complementary information on the (potential) decoupling of energy consumption 

from economic growth.  

                                                 
26

  Directive 2012/27/EU and COM(2016) 761 final. 
27

  Primary energy corresponds to gross inland consumption minus final non-energy consumption. 
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¶ EE2: Final energy consumption ï this indicator monitors changes in final energy 

consumption in the EU as a whole and in the Member States.  

However, energy consumption is influenced by several drivers other than energy 

efficiency improvements, such as economic growth, structural changes in the economy, 

fuel shifts, climate, etc. The limitations of available official statistics mean that 

producing a robust breakdown of the impact of sectoral and economy-wide energy 

efficiency is still a challenge. Current attempts to do so include EU-funded projects using 

decomposition analysis (e.g. the Odyssee-MURE
28

 project ï see assessment chapter 

below), but these have yet to establish a widely agreed methodology. Decomposition 

analysis will continue to be scrutinised for inclusion on the list of Energy Union 

indicators, including through ongoing work by the Commissionôs Joint Research 

Centre
29

. 

Monitoring sectoral energy-consumption and energy-intensity developments can provide 

an indication of progress in terms of energy efficiency by revealing the extent to which 

energy consumption is decoupled from economic growth, or the specific energy used in 

producing a unit of GDP or value added. Therefore, energy intensities in the industrial, 

residential and services sectors and final energy consumption in transport are taken into 

account as main indicators.  

¶ EE3: Final energy intensity in industry - this indicator represents energy 

consumption for a unit of value added in industry and the construction sector. It is 

calculated by dividing the sectorsô final energy consumption by their total gross value 

added (GVA) at constant 2010 prices. Energy intensity in industry reflects potential 

specialisation in energy-intensive sectors and the effort to decouple industrial growth 

from energy consumption: the lower the value, the more energy-efficient the use of 

energy for the unit of GVA. 

¶ This indicator may be refined by also measuring final energy consumption per 

amount of physical output, e.g. so as to capture potential structural changes in the 

sector, which are not easily observable by comparing energy consumption with value 

added. This option is still under consideration for a future revision. 

¶ EE4: Final energy consumption per square metre in the residential sector, 

climate-corrected ï this indicator measures specific energy consumption per m
2
 of 

floor area in residential buildings. The figures are climate-corrected in order to 

provide a more accurate assessment of trends over time in a sector in which heating 

(and cooling) still accounts for the largest part of energy consumption. The indicator 

can show the relative efficiency of the building stock and energy equipment: lower 

values indicate that the building sector has become more energy-efficient.  

In addition to these indicators, it might also be relevant to monitor the uptake of 

energy-efficient equipment. However, indicators on the market diffusion of efficient 

heating or appliances, for example, remain scarce
30

 and could not be compiled in the 

                                                 
28

  More information on the decomposition analysis performed under the Odyssee-MURE project is 

available on the project website at: http://www.indicators.odyssee-mure.eu/   
29

  The decomposition analysis developed by the Commission's Joint research Centre is described in the 

Energy Efficiency Progress report (COM(2017)56) 
30

  See, for instance, http://www.indicators.odyssee-mure.eu/market-diffusion.html  

http://www.indicators.odyssee-mure.eu/
http://www.indicators.odyssee-mure.eu/market-diffusion.html
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context of this SWD. The Commissionôs new EU Buildings Stock Observatory may in 

time provide more details, which will be considered for future updates.   

¶ EE6: Final energy consumption in transport  - this indicator represents the final 

energy consumption in transport sector.   

Transport related issues are covered in the energy efficiency and moderation of 

demand dimension of the Energy Union strategy.  

Data on specific energy intensity for passenger and freight transport are needed to 

compile a more accurate picture of transport activities and related energy consumption, 

and enable in-depth analysis of energy-efficiency developments in transport. These two 

indicators correspond, respectively, to energy used (expressed in tonne of oil equivalent) 

per passenger-kilometre and tonne-kilometres travelled within a Member State: the lower 

the value, the more energy-efficient the transport sector. However, Member States do not 

provide Eurostat with a breakdown of 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 data. Also, the methodology for reporting 

traffic activity does not always follow the territoriality principle, which renders the 

calculation of the intensity indicators even more difficult.  

Pending the availability of  more disaggregated statistical data, final energy consumption 

in transport is proposed as a main indicator, accompanied by information on passenger 

and freight activity, and on collective passengers transport as a share of total passenger 

transport. 

Variations in final energy consumption in transport over the period are also assessed in 

comparison with GDP developments and changes in passenger transport (passenger-km) 

and freight transport (tonne-km). A reduction of energy consumption in transport 

compared to an increase in passengers and freight transport activity suggests a more 

energy-efficient use of transport means. In addition, we assess the relative importance of 

public transport (trains, coaches, buses and trolley buses) in passenger transport.  

In addition to pure energy-efficiency considerations, information is collected on 

decarbonisation in the transport sector in terms of the average CO2 emissions of new 

cars. This indicator is further assessed for the ódecarbonisationô dimension, supporting 

the main indicator (GHG intensity of the economy).  

This analysis should include more indicators on e-mobility, the deployment of hybrid 

cars and the availability of alternative fuels and related infrastructure. Currently, 

however, available data are highly dispersed and some important data are missing or 

potentially unreliable. A first step in this direction has been the creation of the European 

Alternative Fuels Observatory
31

 as the reference point for information about alternative 

fuels in Europe. 

¶ EE5: Final energy intensity in the services sector ï this indicator represents energy 

consumption for a unit of GVA in the services sector. It is calculated by dividing the 

sectorôs final energy consumption by its total GVA at constant 2010 prices: the lower 

the value, the more efficient the sector is in producing a unit of GVA. 

                                                 
31

  Source: http://www.eafo.eu/ 

http://www.eafo.eu/
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The use of better energy-efficiency indicators will be facilitated by Eurostatôs work to 

develop statistical data collections on sectorial energy consumption by type of end-use. 

Data are already collected on energy consumption in households by type of end-use 

(heating, lighting, cooking, etc.) and reports are available from twelve Member States
32

. 

2.2.4. DECARBONISATION  

The decarbonisation dimension of the Energy Union is very much driven by efforts 

towards meeting the EU's and Member States greenhouse gas emissions (GHG) 

reduction and renewable energy targets.  

The following indicator is proposed to monitor progress towards the EUôs 2020 and 2030 

decarbonisation targets and to provide information on changes in Member Statesô GHG 

emissions:  

¶ DE1: GHG emission reduction ï this indicator represents total GHG emissions as 

considered for the EUôs 2020 climate targets. It covers total GHG emissions, 

excluding LULUCF but including indirect CO2 emissions and CO2 emissions from 

international aviation.   

Additional information is provided by several supporting indicators showing the 

proportions of EU emissions trading system (ETS)/effort-sharing emissions, LULUCF 

emissions and a breakdown of GHG emissions by economic sectors. 

The ETS is the key instrument in the EU for limiting GHG emissions in the power sector, 

energy-intensive industries and EU domestic aviation. While the ETS provides an EU-

wide cap, the Effort-Sharing Decision (ESD) sets national binding targets to be met 

through mitigation action in the effort-sharing sectors (transport, buildings, small 

businesses and services, agriculture and waste).  

In line with the EU reduction target of 30 % by 2030 (as compared with 2005) in 

non-ETS sectors, the Commission has recently presented a proposal for an Effort-Sharing 

Regulation
33

 that sets binding national annual targets for 2021-2030 for those sectors. 

The following indicators are used to monitor progress in the sectors not covered by the 

EU ETS:  

¶ DE2: Gap between GHG emission projections and 2020 target in the 

Effort -Sharing sectors ï this indicator monitors each Member Stateôs progress 

towards its 2020 GHG emission target. The Member States estimate projections for 

2020 in the effort-sharing sectors on the basis of existing measures. The ESD sets the 

EU 2020 target and binding targets from 2013 to 2020 for each Member State. The 

gap is expressed as a percentage of base year (2005) emissions.  

¶ DE3: Gap between latest proxy inventory of effort sharing sector greenhouse 

gas emissions and targets. This indicator measures the gap between the latest 

                                                 
32

  Eurostat data collection on energy consumption in households by type of end-use. Reporting for 

reference years 2013 and 2014 and the provision of historical series up to 2010 are voluntary. 

Mandatory reporting starts with reference year 2015. For more information, see 

http://ec.europa.eu/eurostat/web/energy/data  
33

  Proposal for a Regulation of the European Parliament 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 Paris Agreement (Effort-Sharing Regulation proposal) (COM(2016) 482 final). 

http://ec.europa.eu/eurostat/web/energy/data
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approximated inventory emissions available
34

 and its respective effort sharing target 

expressed as a percentage of base year emissions (2005).   

Another relevant indicator from the decarbonisation perspective is the GHG intensity of 

the economy, which is also used as a global sustainability  indicator. 

¶ DE4: Greenhouse gas intensity of the economy: this indicator represents Member 

States' emissions against Gross Domestic Product. Lower the value, the less 

carbon-intensive the economy
35

. 

Additional information and further analysis is provided as regards GHG emissions per 

capita and those relating to power & heat generation, and CO2 emissions from new cars.  

The increased use of renewable energy has triggered a decoupling of GHG emissions 

from economic growth and progress towards a low-carbon economy.  The European 

Union has established a common target of 20 % renewable energy share in gross final 

energy consumption by 2020. Within the 2030 Framework for energy and climate, the 

European Council agreed to an EU-level binding target of at least 27 % renewable energy 

consumed in the EU by 2030. This target will be met through the contributions of 

individual Member States, guided by the need to deliver collectively for the EU. 

Therefore, monitoring progress on renewable energy penetration gives an important 

indication of the extent of decarbonisation of the economy.  

¶ DE5: Share of renewable energy in percentage of gross final energy 

consumption: this indicator monitors progress towards renewable energy 

developments as it is defined under the Renewable Energy Directive and statistically 

collected by Eurostat
36

.  

The gap to the 2020 targets is the difference between the target and the actual renewable 

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 electricity, transport and 

heating and cooling sectors.  

The deployment of renewable energy has a major 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 import dependence. In order to provide a better 

assessment of these two contributions, two supporting indicators are considered in the 

assessment, both elaborated by the European Environmental Agency and based on 

statistical data:  

¶ fossil fuels avoided due to renewables (from 2005 onwards and as share of gross 

inland consumption) and  

                                                 
34

  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.  
35

  This indicator reflects the overall GHG intensity of the economies and does not explain the drivers 

behind the Member States' performances 
36

  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 sources. The Renewable energy shares in gross final 

energy consumption are available at: http://ec.europa.eu/eurostat/web/energy/data/shares  

http://ec.europa.eu/eurostat/web/energy/data/shares
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¶ GHG emissions avoided due to renewables (from 2005 onwards and as share of 

GHG emissions).  

The research and innovation spending and patents on renewable energy technologies, as 

well as the turnover of the EU renewable energy industry and changes over time are also 

presented in the research, innovation and competitiveness dimension. 

2.2.5. RESEARCH, INNOVATION  AND COMPETITIVENESS  

2.2.5.1. RESEARCH AND INNOVATI ON 

The 2030 climate and energy framework refers to the need to monitor technological 

innovation (R&I expenditure, EU patents, competitive situation on technologies 

compared with other non-EU countries).  

The transition to a low-carbon economy requires the development and implementation of 

new technologies, as they have been prioritised in the research, innovation and 

competitiveness dimension of the Energy Union. Innovation is key to the success of 

decarbonisation, starting with R&I investments. 

The Integrated SET-Plan Communication
37

 sets out an R&I Strategy for the Energy 

Union for the coming years, stepping up the efforts to bring new, efficient and cost-

competitive low-carbon energy technologies faster to the market and deliver the energy 

transition in a cost-competitive way. The achievement of these goals will be also 

facilitated by the research public-private partnerships such as the Joint Technology 

Initiatives on Fuel Cells and Hydrogen, CleanSky, Shift2Rail, the BioBased Initiative, as 

well as contractual Public-Private Partnerships such as Green Vehicles and Sustainable 

Process Industry through Resource and Energy Efficiency.  

In the transport sector, the Strategic Transport research and Innovation Agenda (STRIA) 

though its core priority areas
38

 outlines the contribution of transport R&I to the political 

ambition identified in the Energy Union strategy.  

Building on experience with the SET-Plan, the Accelerating Clean Energy Innovation 

Strategy
39

 proposes specific measures to further address innovation challenges, in 

particular attracting necessary private investments and proposing focus areas for future 

activities. 

The SET-Plan, through SETIS
40

, the SET-Plan Information System, monitors the level of 

investment in research and innovation (both in the private and public sectors) and the 

trends in patents in energy on an annual basis, to map the evolution of the European 

energy R&I landscape. SETIS has been producing indicators on R&I expenditure and 

patent trends related to the Energy Union R&I priorit ies, namely on renewables, smart 

                                                 
37

  COM(2015) 6317 final 
38

  STRIA foresees an integrated approach to Energy Union research, 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. 
39

  COM(2016) 763 final 
40

  https://setis.ec.europa.eu/   

https://setis.ec.europa.eu/
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system, efficient systems, sustainable transport, CCUS and nuclear safety as well as the 

SET-Plan actions defined in the Integrated SET-Plan Communication.  

Base on SETIS indicators mentioned above, the following two indicators are proposed to 

monitor R&I investments and patents in the EU.     

¶ RIC1: Public investments on Energy Union R&I  priorities as share of GDP: this 

indicator divides public investments in the field of Energy Union R&I priorities by 

the GDP. It is accompanied by the share of public investments in the field of Energy 

Union R&I priorities in total public R&I investments in civil research-GBAORD
41

 

(i.e. excluding military public R&I spending).  

While R&I investments does not always translate into development and deployment of 

new technologies, it can be assumed that the latter will benefit.  

Corporate (or private) R&I investments is essential in the overall R&I efforts in a given 

country, but information from statistics is still quite scarce. Nevertheless, estimates of 

private R&I investments performed by JRC/SETIS are provided in the next chapter.  

In addition, a comparison of R&I investment intensity in the Energy Union R&I 

priorities of the EU and main EU trading partners is provided.  

Complementary indicators on the specialisation of R&I investments in the Energy Union 

R&I priorities in the EU and main EU trading partners are also presented.  

Another R&I indicator included in this report is the number of patents.  

¶ RIC2: Low-carbon technology patents per million inhabitants  - this indicator 

provides information about the level of energy technology innovation, adjusting the 

absolute number of patents by population of the country. The indicator is based on 

the work within JRC/SETIS, itself based on data from PATSTAT
42

 which are further 

processed to avoid double counting and eliminate inconsistencies and errors.
43

 It is 

accompanied by another indicator showing the number of patents normalised by 

GDP. 

According to the data availability in the upcoming years, the R&I indicators may be 

further refined in order to provide a more refined monitoring framework and increased 

linkage with the priority areas defined in the Accelerating Clean Energy Innovation 

Strategy. As an example, the Commission's services and Joint Research Centre are 

currently setting-up a Transport Research and Innovation Monitoring and Information 

System (TRIMIS)
44

, a new tool aiming to support monitoring the progress of transport 

research and innovation actions. 

                                                 
41

  Government budget appropriations or outlays for research and development 
42

  European Patent Office ï PATSTAT The Worldwide Patent Statistical Database: 

https://www.epo.org/searching-for-patents/business/patstat.html#tab1  
43

  A full dataset for a given year is completed with a 3.5-year delay due to the procedural timeline in 

recording patents. Thus detailed data have a 4-year delay. Estimates with a 2-year lag are provided by 

JRC/SETIS at EU-28 level only. The trends specifically address advances in the area of low carbon 

energy and climate mitigation technologies (Y-code of the CPC). Patent statistics 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. 
44

  https://ec.europa.eu/transport/themes/research/sttp/trimis_en  

https://www.epo.org/searching-for-patents/business/patstat.html#tab1
https://ec.europa.eu/transport/themes/research/sttp/trimis_en
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The above indicators on R&I are accompanied by additional analysis on renewable 

energy (i.e. the levelised cost of electricity, turnover of the EU renewable energy industry 

and worldwide investments), which puts R&I activities on renewables into the market 

perspective and compares them with those in other regions of the world.   

2.2.5.2. COHESION POLICY INVESTMENTS SU PPORTING THE ENERGY 

UNION  

EU cohesion policy makes a key contribution to delivering the Energy Union objectives 

on the ground, including significant financial allocations from the European Regional 

Development Fund (ERDF) and the Cohesion Fund (CF), totalling EUR 68.8 billion in 

2014-2020, for investments relating to all five dimensions of the Energy Union. 

The strategic policy framework, major financial allocations (to be complemented by 

national public and private co-financing), technical assistance and capacity-building 

mean that the conditions are in place to exploit the full potential of the funding to invest 

in the Energy Union in Europeôs regions and cities. To make this a reality, the 

development and implementation of high-quality projects is crucial.  

Therefore, it is pertinent to monitor progress in cohesion policy investments supporting 

the Energy Union. This can be done by dividing the amount of ERDF and CF allocations 

to specific projects by the end of each year (or a certain cut-off date) by the total amount 

of planned allocations for ERDF and CF investments supporting the Energy Union in a 

given country in 2014-2020, i.e. the project selection rate. This tells us about progress in 

cohesion policy investments supporting the Energy Union in that country, controlling for 

the size of the allocation. This information will be provided from end 2017 onwards and 

will be considered for inclusion as a scoreboard indicator.  

2.2.5.3. EMPOWERING LOCAL INIT IATIVE S: COVENANT OF MAYORS  

Urban energy consumption generates about three quarters of global carbon emissions
45

. 

Therefore, cities play a crucial role in terms of energy and climate policy; they can offer 

wide-ranging opportunities to shift energy consumption onto more sustainable pathways 

and create local openings for investment and growth. They are also in a privileged 

position when it comes to meeting the climate change challenge, as they can encourage 

citizens to participate and build partnerships with local stakeholders.  

Since its launch in 2008, the Covenant of Mayors (CoM) has become a mainstream 

European movement involving local authorities who voluntarily commit to contributing 

to the EUôs GHG emissions reduction objective by meeting and exceeding a 20 % CO2 

emissions reduction objective by 2020, through energy efficiency improvements and the 

use of renewable energy sources on their territories.  

The CoM's international dimension includes countries from the EU Neighbourhood to 

the East, South and in Sub-Saharan countries. In June 2016, the EU Covenant of Mayors 

and the Compact of Mayors
46

 announced the formation of the Global Covenant of 

Mayors for Climate & Energy, an initiative of cities and local governments leading in the 

                                                 
45

  IPCC 2014, Climate change 2014: mitigation of climate change. Contribution of Working Group III to 

the Fifth Assessment Report of the Intergovernmental Panel on Climate Change, Cambridge University 

Press, Cambridge, UK and New York, NY, USA. 
46

  https://www.compactofmayors.org/  

https://www.compactofmayors.org/
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fight against climate change. The Global Covenant of Mayors for Climate & Energy 

already cumulates commitments from more than 7100 cities from 119 countries, 

representing 600 millio n inhabitants.  

The methodological framework that the Commissionôs Joint Research Centre has 

produced in collaboration with city networks offers municipalities a comprehensive tool 

to support the development of climate and energy policies, and a coherent framework for 

monitoring against their objectives. Progress to date will be presented in this SWD.  

2.2.5.4. COMPETITIVENESS : EU AND MAJOR TRAD ING PARTNERS'  

ENERGY PRICES AND COSTS DEVELOPMENTS  

On the issue of competitiveness, the 2030 climate and energy framework recalled the 

need to monitor energy price differentials between the EU and its major trading partners, 

building on the 2014 report on energy prices and costs.
47

 The Commission recently 

released a second Energy prices and costs report
48

 which provides an extensive update of 

the analysis based on available statistics and an ad hoc data collection undertaken with 

Member Statesô statistical offices. Consequently, energy prices and costs data have been 

further updated, giving the latest available picture of the state of energy prices in 

electricity, gas and in the oil products sectors. In addition, the report also provides an in-

depth assessment of trends and the impacts of energy prices for (especially, low-income) 

households and (in particular, energy-intensive) industries. 

Building on the above mentioned analysis, indicators on wholesale price differentials 

between EU Member States and main trading partners
49

 are considered in a first step. 

Wholesale prices are considered for two reasons: first, comparability is much easier as 

differences with trading partners often happen due to different statistical treatments of 

transmission and distribution costs; second, wholesale prices are usually considered a 

relatively good proxy of the price actually paid by large industrial users, that is, typically 

consumers most affected by international competition.  

Wholesale price indicators are complemented with information on final energy prices 

paid by a range of industrial users
50

, combining Eurostat data for Member States and 

International Energy Agency (IEA) data for trading partners and Member States that are 

also IEA members.  

When monitoring the impacts of energy prices on competitiveness, it is also important to 

take a holistic approach that takes account of overall energy costs. We therefore propose 

the following indicator:  

¶ RIC3: Real unit energy costs: this indicator measures the amount of money spent 

on the energy needed to obtain one unit of value added in manufacturing, excluding 

the refinery sector. It provides a more comprehensive approach to competitiveness 

issues relating to energy costs, as it combines the impacts of energy prices and of 

                                                 
47

  COM(2014) 21 /2   
48

  COM(2016) 769 final and SWD(2016) 420 final 
49

  For gas, US 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 the European composite average of wholesale electricity prices.  
50

  Eurostat data are 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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energy-intensity level, when comparing with value added. The higher the value of 

this indicator, the higher the energy cost component in the overall cost structure of 

the manufacturing sector in a given Member State
51

. 

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 todayôs information, while recognising that there is still 

room for improvement in the years to come. The major limitations are data availability, 

data quality (in a few cases) and the current lack of better indicators on certain topics 

relating to the Energy Union objectives (e.g. the internal market).  

Further EU-level and national support for European statistics is key to improving the 

timeliness and quality of the data and extending data coverage as necessary for 

monitoring progress on the Unionôs energy and climate objectives. The availability of 

sufficient, more timely and more accurate statistical data could make a basic contribution 

to the monitoring of policy impact and will provide the public with a clearer, quantified 

image of energy and climate policies in the EU.  

The following table summarises the coverage limitations of existing indicators and some 

further needs:  

Table 2.2. Identified needs for new or improved indicators and data for monitoring 

progress towards Energy Union objectives 

Dimension 
Main area of 

relevance 
Identified potential needs 

 

Energy security, 

solidarity and trust  

Energy imports 

Increase accuracy of statistical data on 

energy imports-exports by country of 

origin. 

Security of 

electricity supply 

Further elaboration of a risk preparedness 

indicator. 
 

A fully integrated 

internal energy 

market 

Flexibility within the 

electricity market  

Such an indicator should monitor the 

degree of market flexibility and the ability 

of the energy system to cope with an 

increasing share of new and renewable 

energy sources (taking into account 

variable generation, storage capacity, 

demand response) 

Electricity 

interconnections 

Improved methodology on electricity 

interconnection in a 2030 perspective, 

acknowledging Member Statesô 

particularities (ongoing Commission 

work).  

Set up a data collection on the uptake of 

Gas interconnections 

                                                 
51

  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 

be needed.  
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smart grids. 

Energy market 

coupling 

Additional indicators providing better 

monitoring of intra-EU market coupling 

and energy trade flows; this may include 

components beyond price convergence. 

Switching rates 

New indicators on switching rates to 

green/renewable energy supply (including 

with the same supplier), i.e. customers 

asking to be supplied with 90-100 % 

renewable energy. 

Vulnerable 

consumers 

Additional indicators/analysis for 

EU-wide assessment of energy poverty. 
 

Energy efficiency 

and moderation of 

demand 

Overarching  

Widely agreed decomposition analysis to 

identify the impact of energy efficiency on 

consumption trends. 

Energy 

intensity/efficiency  - 

industry 

Refined indicator based on further 

disaggregation of energy use by end-use 

type (with particular emphasis on energy 

intensive industries). 

Energy 

intensity/efficiency  - 

transport 

A refined indicator for transport modes 

(mainly for road transport) based on 

further disaggregation of energy use by 

end-use type (i.e. passengers and freight)  

New indicators on e-mobility and 

alternative transport (also on the 

deployment of recharging stations) 

drawing on data available in the future at 

the European Alternative Fuels 

Observatory. 

Energy 

intensity/efficiency ï 

residential 

Refined indicator(s) for energy 

consumption by main end-use types 

(heating, appliances etc.), based on further 

disaggregation of energy consumption by 

type of end-use. 

Energy 

intensity/efficiency ï 

services 

Need for additional indicators allowing a 

better estimate of energy efficiency 

impact, based on further disaggregation of 

energy consumption by type of end-use.  

 
 

Decarbonisation Renewable energy 

Indicators on the cross-border integration 

of renewable energy could be developed 

further. 

Indicators on the local deployment of 

renewables and self-consumption could be 

developed further. 
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Research, 

innovation and 

competitiveness 

Public R&D 

To further improve the data collection on 

R&D investments in Energy Union 

priority areas. 

Innovation 

deployment 

Indicators, including regional or EU-wide 

ones, on the market uptake of innovation 

in the Energy Union priority areas and the 

competitive position of such sectors on 

global markets 
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3. DESCRIPTIVE A NALYSIS 

This chapter presents a cross-country descriptive analysis of the current situation and 

recent trends for the five dimensions of the Energy Union. It builds on the selected 

indicators included in the scoreboard, complemented with other relevant information 

when possible and necessary.
52

 

The scoreboard showing the main indicators is presented in the figure 3.a-c from below. 

For increasing transparency, an interactive web-tool for visualisation of the Energy 

Union indicators will be soon available on the DG Energy website.    

 

 

  

                                                 
52

  Note that this SWD has been elaborated in 2016, based on latest data available at the time. Therefore, 

data from Eurostat, carbon inventories from EEA/UNFCCC as well as from other sources, was 

extracted in June/October 2016.    
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Figure 3.c. Scoreboard of main Energy Union indicators (research, innovation and 

competitiveness dimension) 
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3.1. ENERGY SECURITY , SOLIDARITY AND TRUST  

Key points 

¶ The EU imports more than half of the energy it consumes. Import dependency 

seems to have stabilised in recent years: since 2005, it has fluctuated between 

52 % and 55 %; it was 53.5 % in 2014. 

¶ In 22 Member States, net import dependency actually decreased between 2005 

and 2014, indicating an improvement in energy security. This was due to an 

increase in indigenous renewable energy production (Austria, Estonia, IE, Italy, 

Latvia, Portugal, Spain) and a general decrease in energy consumption. However, 

this positive trend was offset by a significant increase in net import dependency 

in a few countries due to the decline of indigenous fossil fuel production 

(Denmark, Poland, UK) or the closure of nuclear plants (Lithuania). 

¶ There are only two net gas exporters in the EU: Denmark and the Netherlands. 

Net import dependency for gas exceeds 90 % in 16 Member States, about half of 

which are fully reliant on imports (100 % net import dependency). Two 

producing countries, the Netherlands and Romania, recorded significant 

improvement: although their gas output decreased, this was offset by a bigger 

decrease in consumption. 

¶ Among all fuels, the EU's import dependency is the greatest for crude oil
53

; this 

increased from 81.3 % in 2005 to 87.9 % in 2014. In this period, indigenous oil 

production fell by almost a half. As a result of falling consumption, net oil 

imports also decreased (by 12 %), but imports cover a growing proportion of 

demand. 

¶ The EUôs net import dependency for hard coal was 55.7 % in 2005 and rose to 

67.9 % by 2014. In this period, indigenous production of hard coal fell by nearly 

40 %. Net imports remained stable but accounted for a growing proportion of 

consumption. The Czech Republic is the only net exporter of hard coal in the EU. 

In 2014, even Poland, the EU's largest coal producer, became a marginal net 

importer and net import dependency exceeded 90 % in 19 Member States. 

¶ In 2015, 90 % of the natural uranium  included in fuel loaded in EU reactors 

came from outside the EU. The proportion originating in the EU has increased 

significantly since 2005, but from a very low base. 

¶ The EU has a wide range of import sources for all fuels. However, the supplier 

concentration index rose from 8.1 in 2005 to 9.7 in 2014, indicating a slight 

deterioration in energy security. Some central and eastern Member States 

(Bulgaria, Estonia, Finland, Hungary, Lithuania and Slovak Republic) rely to a 

large extent on Russia as the main source of imports, in particular for gas but 

often also for oil and/or coal.  

¶ New interconnections and LNG terminals led to greater security of gas supply in 

the last couple of years, as reflected in the increase in the N-1 indicator in the 

majority of Member States. Only two Member States remain below the 100 % 

threshold (not counting countries with a derogation). 

 

                                                 
53

 Including NGL. 
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The EU imports more than half of the energy it consumes and several Member States are 

heavily reliant on a single supplier for key energy sources. This is mainly true for gas but 

to a lesser extent also for oil and coal. As a result, the EU remains vulnerable to supply 

disruptions, whether caused by geopolitical conflicts, political or commercial disputes, 

infrastructure failure or other reasons. This was recognized by the 2014 Energy Security 

Strategy
54

 and the stress tests
55

 carried out in the same year. The strategy proposed action 

in a number of areas to strengthen security of energy supply. 

Building on the Energy Security Strategy, the Energy Union strategy puts a significant 

emphasis on this aspect of energy policy: its first dimension is designed to enhance 

energy security, solidarity and trust, with the aim of ensuring uninterrupted supply of 

energy for European citizens and businesses. To address the security of supply 

challenges, the Energy Union strategy called for the diversification of energy sources, 

suppliers and routes, the improvement of emergency preparedness, engagement with 

external energy partners and more transparency on energy supplies. 

3.1.1. IMPORT DEPENDENCY 

SoS1: Net import dependency ï net energy imports (imports minus exports) divided by 

gross inland consumption of energy and marine bunkers, based on tonnes of oil 

equivalent.
56

 

The most common indicator of energy security is import dependency, showing the role of 

imported energy sources in a country's energy consumption. 

The EU is a net importer of energy: in 2014, the import dependency stood at 53.5 %, i.e. 

the EU needed to import just over half of the energy it consumed. Import dependency is 

particularly high in the case of fossil fuels: in 2014, it was 87.9 % for crude oil, 67.4 % 

for natural gas and 67.9 % for hard coal. 

Overall, EU energy import dependency seems to have stabilised in recent years: since 

2005, it has fluctuated between 52 % and 55 %. While the import dependency of fossil 

fuels continues on an increasing trend (driven by the depletion of EU fossil fuel 

reserves), their share within the energy mix is gradually decreasing. The share of 

renewables, on the other hand, is steadily growing and contributes to the decrease of 

import dependency since these are generally produced within the EU.
57

 A high share of 

nuclear in the energy mix also helps to limit import dependency.
58

 

Although all Member States were net importers of energy in 2014 (Denmark was the last 

one to become a net importer, in 2013), the level of import dependency, as well as the 

change seen in the last decade, greatly varies across Member States.  

                                                 
54

 COM (2014)330 
55

 https://ec.europa.eu/energy/en/news/stress-tests-cooperation-key-coping-potential-gas-disruption 
56

 Net import dependency as it is defined above may reach values above 100 % in case of increasing stock 

levels. A negative value indicates that the country is a net exporter.  
57

 This is the case for hydro, wind and solar, but not necessarily for biomass. 
58

 When calculating overall (not fuel-specific) net import dependency, nuclear is included in the gross 

inland consumption but net imports of uranium and nuclear fuel are disregarded. 

https://ec.europa.eu/energy/en/news/stress-tests-cooperation-key-coping-potential-gas-disruption
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Looking at individual countries reveals that in 22 Member States net import dependency 

actually decreased between 2005 and 2014, indicating an improvement in energy 

security. In some countries this improvement was helped by an increase in indigenous 

energy production (e.g. Austria, Estonia, Ireland, Italy, Latvia, Portugal and Spain) but in 

most cases it was facilitated by a decrease in energy consumption.
59

 Measured in 

percentage points, Estonia, Latvia and Portugal had the most significant fall in net import 

dependency. All three countries experienced an increase in renewables production in this 

period; in Estonia this was complemented by rising oil shale
60

 output. 

 

Figure 3.1.1: Net import dependency (Source: Eurostat) 

However, this general positive trend was offset by a significant increase of net import 

dependency in a few countries. In the case of Denmark and the UK, 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 of increasing import dependency. 

In addition to looking at the overall import dependency, the indicator was also calculated 

for the main fossil fuels: natural gas, crude oil and hard coal. These fuels cover nearly 

70 % of the EU's gross inland energy consumption and the overwhelming majority (96 % 

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 from 57.1 % in 2005 to 

67.4 % in 2014. In this period, indigenous gas production fell by nearly 40 %. While net 

gas imports in absolute terms also decreased (by 9 %), these make up a growing share of 

consumption. 

                                                 
59

 Between 2005 and 2014, the EU's gross inland consumption of energy decreased by 12 %. 
60

 Oil shale is a solid fuel which can be burned to generate electricity or one can extract oil from it. 
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Figure 3.1.2: Net import dependency of natural gas (Source: Eurostat) 

With the exception of Cyprus 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 exceeds 90 %, with about a half of them fully reliant on 

gas imports (100 % net import 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 a significant improvement: although their gas output decreased in this period, 

this was offset by a bigger decrease in consumption. 

In 17 Member States, net import dependency increased in this period. This group 

includes the other two major gas producers: Denmark and the UK. Both countries 

experienced a nearly 60 % decline of gas output, leading to a significant deterioration of 

import dependency. 

Among all fuels, the EU's import dependency is the greatest for crude oil and NGL; this 

increased from 81.3 % in 2005 to 87.9 % in 2014. In this period, indigenous oil 

production fell by almost a half. As a result of falling consumption, net oil imports also 

decreased (by 12 %) but imports cover a growing proportion of demand. 

 

Figure 3.1.3: Net import dependency of crude oil and NGL (Source: Eurostat) 

22 of the 28 Member States use and import crude oil; the remaining six have no 

operating refineries. Denmark is the only net exporter of oil in the EU but its net exports 
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have significantly decreased over the last decade. In sixteen Member States, net import 

dependency exceeds 90 %. 

In ten Member States, net import dependency slightly decreased between 2005 and 2014 

which was typically caused by falling consumption rather than a rise in oil production.  

Net import dependency increased in twelve Member States, with the biggest increases 

observed in Denmark and the UK which together covered 72 % of EU oil production in 

2014. Both countries experienced a decline of more than 50 % in oil output, leading to a 

significant increase of import dependency. 

As far as petroleum products are concerned, exports and imports are of a similar 

magnitude but this hides the fact that the EU typically exports motor gasoline and 

imports middle distillates. Eurostat 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 internationally and the imports arriving to the 

EU are negligible. Therefore, the analysis of solid fuels was restricted to hard coal. The 

EU's net import dependency for hard coal was 55.7 % in 2005 and had risen to 67.9 % by 

2014. In this period, indigenous production of hard coal fell by nearly 40 %. Net imports 

remained stable but accounted for a growing proportion of consumption. 

 

Figure 3.1.4: Net import dependency of hard coal (Source: Eurostat) 

Hard coal is used in all Member States except Malta. The Czech Republic is the only net 

exporter of hard coal in the EU. In 2014, even Poland, the EU's largest coal producer, 

became a marginal net importer and net import dependency exceeded 90 % in 19 

Member States. 

In 11 Member States, net import dependency decreased between 2005 and 2014. The 

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 dependency rose in 15 Member States, with the biggest coal producers 

(Czech Republic, Germany and Poland) showcasing considerable increases. All three 

countries experienced a decline of indigenous production in the last decade. 
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Imports of uranium and nuclear fuels are not included in Eurostat's energy balances and 

therefore import dependency cannot be calculated in the same way as for the main fossil 

fuels. Hence, complementary information is provided on imports of uranium and nuclear 

fuels.  

In 2015, 90 % of the natural uranium included in fuel loaded in EU reactors came 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 main import source. The proportion of uranium originating in the EU has 

increased significantly since 2005, but from a very low base. 

 

Figure 3.1.5: Purchases of natural uranium by EU utilities by origin (Source: Euratom 

Supply Agency) 

In 2015, 128 nuclear reactors were operating in 14 Member States, with an additional 

four reactors under construction. In France, Hungary and Slovakia, the share of nuclear 

power exceeded 50 % 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 about 39 % in 2015. 
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Figure 3.1.6: The share of nuclear power from total electricity production in 2015 

(Source: Euratom Supply Agency) 

3.1.2. SUPPLIER CONCENTRATIO N  

SoS2: Aggregate Supplier Concentration Index (SCI) ï this indicator is calculated as 

the weighted average of the three fuel specific SCIs
61

, weighted by the share of the 

respective fuels in the country's gross inland consumption. 

Net import dependency on its own does not reflect the vulnerability of Member States 

and the EU to energy supply disruptions. In particular, it provides no information on the 

number of various sources of imports and their relative significance. Member 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 the Energy Union strategy. 

Therefore, a supplier concentration index (SCI) is used to complement the analysis on 

energy security.  

When calculating the SCIs, only the fossil fuel imports coming from outside of the 

European Economic Area (EEA) were considered, i.e. imports from other EU Member 

States and EEA members were disregarded.
62

 

                                                 
61

 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 country (numerator) 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 imports from consumption. Hence, the SCI can be seen as a proxy for lower risk to 

energy supply shocks. Although SCIs are often correlated with net import dependency, they provide 

additional insight on the level of diversification in import sources. The SCI can have a value between 0 and 

100. 0 indicates that the country is fully relying on indigenous production while 100 indicate that the 

country has a single supplier and no indigenous production. In some cases, the calculated SCI is higher 

than 100 (this can occur if imports are higher than consumption); in such cases, the value was reduced to 

100.  
62

 Norway is the only EEA country exporting significant volumes of fossil fuels to 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 calculated for each country and 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, shows a relatively 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 on fossil fuels.  

Figure 3.1.7 shows the aggregate supplier concentration index for each Member State 

and the EU in 2005 and 2014. For the EU as a whole, the level of the indicator is rather 

low, indicating a relatively high degree of diversification of import sources. However, 

the level of the indicator has increased in the last decade, from 8.1 in 2005 to 9.7 in 2014, 

indicating a slight deterioration in 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 (Luxembourg) and in countries with a 

relatively low share of fossil fuels in the energy mix and diverse supply sources (France) 

to more than 60 in a few Member States mostly in the eastern part of the EU which rely 

on Russia as the main source of imports (Bulgaria, Estonia, Finland, Hungary, Lithuania 

and Slovakia). In Cyprus and Malta, the level of the aggregate SCI was 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 SCI is rather 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. 

 

Figure 3.1.7: Aggregate supplier concentration index (Source: European Commission 

services calculations, based on Eurostat) 

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 

more diversified 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 the energy mix 

and, furthermore, gas imports were well below consumption in 2014.
63

 Luxembourg 

                                                 
63

 Presumably because of decreasing stocks. 
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improved the diversification of both gas
64

 and hard coal imports (the country imports no 

crude oil). 

In 16 Member States, the level of the aggregate SCI grew between 2005 and 2014, a 

potential sign of increased vulnerability. Hungary 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 from western European and 

central Asian countries. The aggregate SCI also increased to a relatively great extent in 

the case of Austria, Ireland and Spain. 

Figure 3.1.8 depicts the aggregate supplier concentration index in 2014 with three 

different methodologies:  considering both intra- and extra-EU trade, considering only 

extra-EU trade and considering only extra-EEA trade. As can be seen, for most Member 

States the results are very similar but for those countries which rely on intra-EU and/or 

Norwegian supplies to a considerable extent, especially in Northwest Europe, there can 

be significant differences. 

 

Figure 3.1.8: Aggregate supplier concentration index in 2014: a comparative view of 

SCI calculations considering the intra & extra-EU trade, extra-EU only and extra-EEA 

only (Source: European Commission services calculations, based on Eurostat)  

 

In case of natural gas, gas, the supplier concentration index for the EU increased from 7.6 

in 2005 to 8.8 in 2014.  

 

                                                 
64

 In 2005, the source of all gas import of Luxembourg was "not specified"; in 2014, the biggest part was 

reported to come from Norway. 
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Figure 3.1.9: Supplier concentration index for natural gas (Source: European 

Commission services calculations, based on Eurostat) 

 

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 from other Member States. In case of Greece, pipeline imports from 

Turkey
65

 and higher LNG imports allowed the country to reach a lower SCI. Lithuania's 

LNG terminal was brought online at the end of 2014 so LNG imports from Norway had a 

small impact on the 2014 SCI figure. 

The gas SCI increased in ten Member States, with particularly big increases observed in 

Austria, Hungary and Spain. In the case of Austria, this 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 from western European and central Asian countries. Spain 

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

Algeria, has significantly increased, reaching nearly 60 % in 2014. 
66

 

Sources of gas imports by pipeline are rather limited but LNG provides a real opportunity 

for import diversification, as it was highlighted in the Commission's LNG and storage 

strategy adopted in February 2016.
67

 Cargoes of LNG are available from a wide variety 

of different supplier countries worldwide; therefore, LNG can give a real boost to the 

EU's diversity of gas supply and hence greatly improve energy security. In 2015, LNG 

was arriving from 7 supplying countries to 20 terminals in 10 Member States.
68

 

The SCI for crude oil and NGL has been rather stable in the last decade: it was 9.8 in 

2005 and 9.6 in 2014. 

 

                                                 
65

 Presumably this is mostly gas of Russian origin. 
66

 Furthermore, in 2014 net imports of Spain well exceeded consumption (presumably related to increasing 

stock levels). 
67

 COM(2016) 49 final 
68

 Including Poland (the świnoujŜcie terminal received its first cargo in December) but without small-scale, 

off-grid terminals 
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Figure 3.1.10: Supplier concentration index for crude oil and NGL (Source: European 

Commission services calculations, based on Eurostat) 

 

In 11 Member States, the oil SCI has decreased. Croatia recorded the biggest decrease 

which was facilitated by a better diversification of imports: the share of Russia from total 

imports decreased from 86 % in 2005 to 56 % in 2014 and several new suppliers 

appeared. 

In the other 11 crude oil-importing Member States the oil SCI 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. 

The EU's SCI for hard coal has more than doubled from 5.3 in 2005 to 11.1 in 2014. 

 

Figure 3.1.11: Supplier concentration index for hard coal (Source: European 

Commission services calculations, based on Eurostat) 

 

In eight Member States, the hard coal SCI has decreased. In Cyprus, the value of the 

indicator decreased from 100 to 0 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 had a well-diversified 

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 supplier in 2014 

with a market share of 79 % and 88 %, respectively. In case of the Netherlands, reporting 

issues seem to distort the SCI.
69

 

                                                 
69

 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: N-1 formula for gas infrastructure ï it measures the ability of the gas 

infrastructure of a country to satisfy, in the event of a disruption of the single largest gas 

infrastructure, total gas demand during a day of exceptionally high gas demand occurring 

with a statistical probability of once in 20 years, expressed as a percentage of that 

demand. Annex I of the security of gas supply regulation
70

 specifies the calculation of the 

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 Ukraine in early 2009 left several consumers, mainly in 

south-east Europe, without gas at the peak of the heating season.
71

 An established 

indicator for measuring the adequacy of the infrastructure of a Member State to face a 

gas supply disruption is the so-called N-1 formula.  

Article 6 of the security of gas supply regulation requires Member States to meet the "N-

1 rule" from 3 December 2014. In other words, they have to ensure that, if the single 

largest gas infrastructure fails, the capacity of the remaining infrastructure is able to 

satisfy total gas demand during a day of exceptionally high gas demand occurring with a 

statistical probability of once in 20 years. This condition is met if the value of the N-1 

indicator is equal to or above 100 %. 

It is also possible to fulfil the N-1 rule on a regional level if relevant Member States 

establish a joint preventive action plan. Alternatively, the Member State can demonstrate 

that a supply disruption may be sufficiently compensated for, in a timely manner, by 

appropriate market-based demand-side measures.  

Figure 3.12 shows the latest available data regarding Member States' compliance with the 

N-1 rule. According to this, five Member States had an N-1 value of less than 100 %: 

Bulgaria, Luxembourg, Portugal, Slovenia and Sweden. However, Luxembourg, 

Slovenia and Sweden have a derogation from complying with the N-1 rule. 

In more than half of the Member States the value of the indicator increased since 2009. 

There have been notable improvements in some countries helped by specific 

infrastructure projects. Lithuania had been non-compliant with the N-1 rule until 2014 

but the inauguration of the Klaipeda LNG terminal increased the value of the indicator to 

117 %. New pipeline interconnections helped countries in central eastern Europe 

(Austria, the Czech Republic, Hungary and Slovakia) to reach a significant improvement 

in the N-1 value.  

                                                 
70

 Regulation (EU) No 994/2010 of the European Parliament and of the Council of 20 October 2010 

concerning measures to safeguard security of gas supply and repealing Council Directive 2004/67/EC 
71

 http://europa.eu/rapid/press-release_IP-09-30_en.htm 

http://europa.eu/rapid/press-release_IP-09-30_en.htm
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Notes: Finland complies with the N-1 rule using demand-side measures; Ireland complies with 

the N-1 rule at regional level (UK-IE); Luxembourg, Slovenia and Sweden have a derogation 

from the N-1 rule; the 2016 figure for the UK corresponds to the Gone Green Scenario; figures 

for BG, DK, EE, EL, ES, FR, HR, LV, LU, NL, PL, PT, RO, SK, SE are from 2014-2015, while 

for the other Member States the data is from the risk assessments submitted in 

September/October 2016 

Figure 3.1.12: Member States' position as regards the N-1 criteria (Source: Member 

States' risk assessments and preventive action plans) 

The second list of projects of common interest (PCIs) includes 77 gas projects, the 

realisation of which will help several Member States to further improve compliance with 

the N-1 rule. In fact, compliance with the N-1 rule is one of the benchmarks in the 

attribution of PCI status under the energy infrastructure regulation
72

.  

During 2016, significant funds were allocated from the Connecting Europe Facility 

(CEF) 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 N-1 infrastructure standard is a crucial indicator to test whether the entry capacities 

into a country's gas transmission system are sufficiently balanced and are not overly-

concentrated on a single pipeline or a single underground gas storage facility. On the 

other hand, it has some limitations: it does not take possible bottlenecks in a country's 

internal gas network into account and it is solely based on capacities (the existence of 

such capacities does not guarantee the availability of gas in a crisis). Regarding the latter, 

the N-1 rule is complemented by another standard (the so-called 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 context of the recent review of the security of gas supply regulation, the 

Commission examined the validity of the N-1 standard. Some of the limitations are 

addressed by the Commission's proposal to revise the regulation
73

: according to this, 

Member States would have to submit a simulation of the N-1 scenario with a hydraulic 

                                                 
72

 Regulation (EU) No 347/2013 of the European Parliament and of the Council of 17 April 2013 on 

guidelines for trans-European energy infrastructure and repealing Decision No 1364/2006/EC and 

amending Regulations (EC) No 713/2009, (EC) No 714/2009 and (EC) No 715/2009 
73

 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 N-1 formula with both 30 % and 100 % storage levels (lower storage levels 

usually entail lower storage withdrawal rates).  
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3.2. A FULLY INTEGRATED I NTERNAL ENERGY MARKE T 

Key points 

¶ Important new electricity interconnections were put into operation in 2015. In 

the case of Malta, the interconnection level jumped from 0 % to 35 %, while for 

the three Baltic states it grew from 10 % to 23 %. Poland also increased its 

interconnection level (to 4 %), thanks to the LitPol Link. The indicator remains 

below the 10 % target in 11 Member States.  

¶ Based on ownership of generation capacity, concentration in the electricity 

generation market decreased over the last 10 years in practically all Member 

States, indicating an increase in the level of competition. In many countries, 

increasing wind and photovoltaic capacity facilitated the entry of new market 

players and less market concentration. Nevertheless, electricity generation 

remained highly concentrated in several countries, mainly those with relatively 

small markets. 

¶ In the case of gas, market concentration measured at the level of upstream 

sourcing companies increased in the last few years in about half of the Member 

States. On the other hand, some Baltic and central European countries showed a 

marked improvement, helped by better import diversification. In 2015, only five 

Member States had a concentration index under the threshold set in the ACER 

target model
74

 for a well-functioning gas market. In general, Member States with 

well-functioning hubs and/or those that benefit from varied supply sources exhibit 

low market concentration. 

¶ Wholesale electricity prices fell in most Member States between 2013 and 2015, 

largely because of falling coal and gas prices, the gradual penetration of 

renewables in the power sector and subdued demand. Regional differences 

remained significant, with prices highest in the UK and southern Europe and 

lowest in the Scandinavian countries. Varying electricity mixes and national 

regulations, the availability of interconnections and bottlenecks in trading explain 

most of the differences. 

¶ Wholesale gas prices fell in all Member States between 2013 and 2015 on the 

back of relatively weak demand, oversupply in the main regional markets, low oil 

prices and steady LNG imports. In contrast to electricity, there was a clear 

convergence of national prices, facilitated by lower oil prices, which allowed oil-

indexed prices to approximate north-west European hub prices. In the case of 

Lithuania, the LNG terminal helped to reduce import prices. 

¶ Unlike wholesale prices, retail prices of gas and electricity generally rose in the 

last five years. In the case of electricity, this was partly due to the increasing tax 

component. The tax component in the retail price of the main oil products also 

grew. 

¶ A market performance indicator measuring consumersô perceptions of the 

functioning of retail markets shows average results for gas and below-average 

results for electricity markets. In most Member States, the indicator improved for 

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

http://www.acer.europa.eu/events/presentation-of-acer-gas-target-model-

/documents/european%20gas%20target%20model%20review%20and%20update.pdf 

http://www.acer.europa.eu/events/presentation-of-acer-gas-target-model-/documents/european%20gas%20target%20model%20review%20and%20update.pdf
http://www.acer.europa.eu/events/presentation-of-acer-gas-target-model-/documents/european%20gas%20target%20model%20review%20and%20update.pdf
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¶ Italy, Finland and Sweden achieved a full roll-out of electricity smart meters and 

about half of households in Estonia, Spain, Denmark and Malta are equipped with 

such meters. As regards penetration rates for gas smart meters, only the 

Netherlands has made significant progress (almost 30 % of households).  

¶ Energy expenditure as a proportion of total consumption expenditure increased 

for the poorest households in the majority of Member States over the last decade, 

indicating that energy affordability has become a more significant issue. At EU 

level, the indicator rose from 7.1 % in 2005 to 8.6 % in 2014. A growing 

proportion of low-income households (23 % in 2015) do not have sufficient 

financial means to heat their homes adequately.  

 

 

The Energy Union strategy envisages a fully integrated continent-wide energy system 

where energy flows freely across borders, based on competition and the best possible use 

of resources, and with effective regulation of energy markets at EU level where 

necessary. Furthermore, the vision 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 for the internal energy market to work properly, cross-border connections have 

to be enhanced, and the remaining energy islands have to be eliminated. In addition, a 

well-functioning internal energy market needs an effective regulatory framework. 

Existing energy and related legislation, in particular the 3rd internal energy market 

package, have to be fully implemented and strictly enforced. The proposal on the new 

electricity market design adopted on 30 November 2016 aims to improve the functioning 

of the internal electricity market in order to allow electricity to move freely to where and 

when it is most needed, reap maximum benefits for society from cross-border 

competition and provide the right signals and incentives to drive the right investments, 

while fully integrating increasing shares of renewable energies.
75

  

In addition to leading to more competition, increased choice and affordable prices for 

consumers, the completion of the internal energy market is a key driver of energy 

security. 

3.2.1. ELECTRICITY INTERCONN ECTION  

Well interconnected infrastructure is a key condition for a fully integrated and 

competitive internal market. Insufficient interconnections impede competition, add to the 

costs faced by consumers and create vulnerability in terms of energy security. 

Connecting Europe's electricity systems would also allow the integration of more 

renewable energy as surplus electricity produced in one country could be used in another 

country with a high demand. 

IM1: Electrici ty interconnection ï the electricity interconnection capacity of a given 

Member State, divided by its total generation capacity. 
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For electricity, the European Council of March 2002 called for all Member States to 

achieve interconnection levels of at least 10 % of their installed generation capacity
76

; 

this objective was reinforced in October 2014 with a deadline of 2020.
77

 This means that 

each Member State should have in place electricity cables that allow at least 10 % of the 

electricity that can be produced by their power plants to be transported across its borders 

to neighbouring countries. The necessary measures to achieve this 10 % target by 2020 

were set out in a communication
78

 presented with the Energy Union strategy. The 

conclusions of the European Council of October 2014 made also reference to an 

objective of arriving at a 15 % target by 2030. The projects of common interest are the 

key European tool to achieve the target. 

Compared to 2014, 12 Member States recorded an improvement in terms of electricity 

interconnection. For Malta, the value of the indicator increased from 0 % to 35 % after 

the inauguration of the Malta-Italy Interconnector in April 2015, thereby putting an end 

to the isolation of the Maltese electricity grid from the rest of Europe. In case of the three 

Baltic states, the interconnection level grew from 10 % to 23 %, helped by the 

commissioning of new interconnections linking Lithuania with Poland (LitPol) and 

Sweden (Nordbalt) in December 2015. Improvements were also seen in Poland and 

Spain but both countries remained below the 10 % target. Poland doubled its 

interconnection capacity to 4 % thanks to the LitPol Link. Similarly, Spain almost 

doubled its interconnection capacity with France as a result of the INELFE 

interconnector.  

 

Note: The three Baltic states (Estonia, Latvia and Lithuania) are not yet synchronised 

with the European grid and are therefore treated as one entity. The value of 23 % for the 

three Baltic States refers to the interconnectivity of the entire Baltic zone with the 

European electricity market; the interconnectivity between the individual countries is 

higher. 

Figure 3.2.1: Electricity interconnection (Source: ENTSO-E) 

According to the latest data, 11 Member States are insufficiently connected with the EU 

electricity market. These are: Bulgaria, Cyprus, France, Germany, Ireland, Italy, Poland, 

Portugal, Romania, Spain and the UK. In the case of Cyprus, the country's geographical 

position clearly makes reaching the 10 % target difficult. The implementation of further 

electricity-related projects of common interest in the coming years ï including those 

                                                 
76

 SN 100/1/02 REV 1 
77

 EUCO 169/14 
78

 COM(2015) 82 final 



 

 

48 

between Belgium and the UK (already under construction), France and Spain, Cyprus 

and Greece ï will help most of these countries to reach the 10 % target. 

Depending on the geographical position of a country and its energy mix, for example the 

weight of renewables in it, achieving the required 10 % minimum may not be enough. 

Therefore, in 2016 the Commission has set up an expert group to provide technical 

advice on how to break down the 15 % electricity interconnection target by 2030 into 

regional, country and/or border interconnection targets, while taking costs into account.
79

 

The group had its first meeting in October 2016. 

3.2.2. MARKET CONCENTRATION  

Market concentration indices provide information about the relative share of market 

players in a given market and hence they are indicative of the degree of competition. The 

lower the value of a market concentration index, the higher the degree of potential 

competition is. In general, markets with higher levels of competition (i.e. lower 

concentration indices) show a lower price level than markets dominated by one or few 

players. 

There are various indicators measuring market concentration, with different advantages 

and drawbacks. In 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 obviously 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 generation ï this indicator is based on 

the Herfindahl-Hirschman Index (HHI) and is defined as the sum of the squared market 

shares of the three largest electricity generation companies measured in percentages of 

total installed capacity, with 10,000 corresponding to a monopoly. 

In practically all Member States (the only exception is Slovenia
80

), the market 

concentration index for power generation has decreased between 2005 and 2015, 

indicating an increase in the level of competition. The most significant decreases in 

concentration levels were observed in Greece, Belgium, and Croatia. In Greece, the share 

of the main generator from total installed capacity has fallen from 89 % in 2005 to 58 % 

in 2015. In Belgium, the share of the main generator decreased from 80 % to 56 % while 

in Croatia, the share of the main generator decreased from 100 % to 85 % in the same 

period. In many countries, increasing wind and photovoltaic capacity facilitated the entry 

of new market players and the decrease in market concentration.  

In spite of the decreasing trend, in ten Member States the index remains above 5000. 

These are typically small countries (with the highest levels of concentration in Cyprus, 

Estonia, Croatia, Latvia and Malta) but they also include France where one company 

controlled 77 % of the installed generation capacity in 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 generation (Source: EC services 

based on Platts PowerVision) 

IM 2-A1: Cumulative Market Share Power Capacities, Main Entities ï the combined 

share from total generation capacity of the electricity generating companies having a 

share of more than 5 % of national electricity generation. 

In the majority of Member States (19), the value of the indicator decreased between 2006 

and 2014, suggesting that smaller companies (those with less than 5 % market share) 

represent an increasing share of generation capacity. Italy, Latvia and Greece showed the 

biggest decreases in this period. Again, the penetration of wind and photovoltaic 

generation facilitated the entry of new market players and the decrease in market 

concentration in many Member States. 

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

 

Figure 3.2.3: Cumulative Market Share Power Capacities, Main Entities (Source: 

Eurostat - Electricity market indicators) 

IM 2-A2: Cumulative Market Share Power Generation, Main Entities ï the 

combined market share of the electricity generating companies having a share of more 

than 5 % of national electricity generation. 

Unlike IM2 and IM2-A1, this indicator is not based on capacity but on actual electricity 

generation. As many generators do not operate at their full capacity all the time, the 
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difference between electricity generation capacity and electricity generation can be 

significant. Nuclear and coal-fired plants typically run at full capacity, producing 

baseload electricity; for variable 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 than 5 % market share) have an 

increasing role in power generation. Italy, Greece and Lithuania showed the biggest 

decreases in absolute value. In many Member States, the penetration of wind and 

photovoltaic generation facilitated the entry of new, relatively small market players. 

At the other end of the spectrum, the value of the index increased perceivably in the UK 

and Ireland. 

 

Figure 3.2.4: Cumulative Market Share Power Generation, Main Entities (Source: 

Eurostat - Electricity market indicators) 

IM3: Market concentration index for wholesale gas supply ï this indicator is based 

on the Herfindahl-Hirschman Index (HHI) and is defined as the sum of the squared 

market shares of each wholesale gas supply company measured in percentages of total 

wholesale gas supply, with 10,000 corresponding to a monopoly.
81

 

This index published by ACER measures market concentration at the level of upstream 

sourcing companies supplying gas to a given Member State. Thus, in addition to 

considering geographical diversification, this indicator also takes into account 

diversification at supplier company level. In general, Member States with well-

functioning hubs and/or those that benefit from varied supply sources exhibit low HHI 

values. 

According to ACER, the threshold for a well-functioning market is 2000. In 2015, only 

five Member States (Belgium, Ireland, 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 turn, countries relying on Europe's largest gas supplier, 

Russia, will inevitably have a higher concentration index as this practically means 

dependence on a single company.   
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 See the detailed calculation methodology in Annex 1 of the gas wholesale market volume of ACER's 

2015 Market Monitoring Report; 

http://www.acer.europa.eu/Official_documents/Acts_of_the_Agency/Publication/ACER%20Market%

20Monitoring%20Report%202015%20-%20GAS.pdf 

http://www.acer.europa.eu/Official_documents/Acts_of_the_Agency/Publication/ACER%20Market%20Monitoring%20Report%202015%20-%20GAS.pdf
http://www.acer.europa.eu/Official_documents/Acts_of_the_Agency/Publication/ACER%20Market%20Monitoring%20Report%202015%20-%20GAS.pdf
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Between 2011 and 2015, ten Member States experienced a decrease in the concentration 

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 decrease was 

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 index increased between 2011 and 2015. 

Hungary, Slovenia and Bulgaria saw the biggest increases, presumably driven by a 

growing reliance on Russian gas and/or dwindling domestic gas production.
82

 ACER 

argues that in Hungary the impact of the nationalisation policy also contributed to a 

higher HHI index. 

The index also increased for Mediterranean countries; according to ACER, this is 

explained by a comparative decline in LNG import volumes and the result of demand 

decline in recent years, combined with the obligation to honour legacy long-term gas 

supply contracts.  

 

Figure 3.2.5: Market concentration index for wholesale gas supply (Source: ACER) 

IM3 -A1: Cumulative market share of main entities bringing gas in the country ï the 

combined market share of the gas importers with a market share of 5 % or more 

This indicator shows that smaller companies (those with less than 5 % market share) play 

a relatively small role in the wholesale gas markets of most Member States. In 15 of the 

23 Member States for which data is available, "main entities" covered more than 90 % of 

the market in 2014. 

In nine Member States, the value of this indicator decreased between 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.  
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 As explained in footnote 152 of the gas wholesale market volume of ACER's 2015 Market Monitoring 

Report, in the case of Hungary and Slovenia the increase may be caused by methodological reasons; 

http://www.acer.europa.eu/Official_documents/Acts_of_the_Agency/Publication/ACER%20Market%

20Monitoring%20Report%202015%20-%20GAS.pdf 

http://www.acer.europa.eu/Official_documents/Acts_of_the_Agency/Publication/ACER%20Market%20Monitoring%20Report%202015%20-%20GAS.pdf
http://www.acer.europa.eu/Official_documents/Acts_of_the_Agency/Publication/ACER%20Market%20Monitoring%20Report%202015%20-%20GAS.pdf
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Figure 3.2.6: Cumulative market share of main entities bringing gas in the country 

(Source: Eurostat - Natural gas market indicators) 

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, extra-EU imports are 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 prices: markets with 

stronger competition generally show a lower price level than markets characterised by a 

dominant player. The availability of interconnection capacities can also have an impact 

on the wholesale prices in individual Member States: in the absence of sufficient cross-

border interconnector capacities, regional prices can vary significantly. 

With the completion of the internal market, as physical, legal and other obstacles to 

cross-border energy flows are eliminated, one can also expect a convergence of 

wholesale prices across Europe. 

In case of electricity, prices are also impacted by the national electricity 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 development. National regulation, for 

example renewable support schemes or carbon taxes can also have a noticeable impact. 

IM4: Wholesale electricity prices ï annual average electricity price at the national 

power exchanges or the annual average of prices in bidding zones.  

Largely driven by falling coal and gas prices, the gradual penetration of low marginal 

cost renewables into the power sector and subdued demand due to energy efficiency 

measures, wholesale electricity prices decreased in most Member States (in 18 out of the 

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 (in Finland and Sweden) in the electricity mix. The UK had the highest price, 

followed by four Mediterranean countries (Greece, Italy, Spain and Portugal). Wholesale 

electricity prices in the UK are largely impacted by the carbon price floor imposed on 

fossil fuels used for generating electricity, the closure of several coal-fired plants in 

recent years and the limited level of electricity interconnections with 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 ú/MWh in 2013 to 34 ú/MWh in 2015.
83

 (In 2016, however, wholesale electricity 

prices continued their long-term convergence.)  

 

Note: EU28 is the weighted average of Member States' prices 

Figure 3.2.7: Wholesale electricity prices (Source: Platts, European power exchanges) 

IM5: Wholesale gas prices ï average annual price at national gas hubs, or ï in the 

absence of such data ï estimated average border price of imported gas, based on customs 

data. 

Between 2013 and 2015, gas wholesale prices decreased in all 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 between 14 % and 33 %.  

In absolute value, prices decreased 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 the Baltic states. 

In Lithuania, the new LNG terminal facilitated the diversification of import sources and 

the reduction of prices.
84

 In the case of Greece, the development of estimated border 

prices suggests that during 2015 the pricing of Russian gas shifted from oil-indexation 

towards hub-based pricing.  

While Slovakia experienced the smallest decrease (in absolute value), the Slovakian price 

remained under the EU average and was the lowest in Central Eastern Europe in 2015. 

Wholesale gas prices show a clear converging trend: the difference between the highest 

and the lowest price decreased from 15 ú/MWh in 2013 to 9 ú/MWh in 2015. The 

convergence was mainly driven by the lowering of the oil prices which allowed oil-
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 The diverging trend is also confirmed by the standard deviation of wholesale gas prices which increased 

from 8.65 ú/MWh in 2013 to 9.35 ú/MWh in 2015.  
84

 The inauguration of the LNG terminal allowed Lithuania to renegotiate the contract 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 approximate north-west European hub prices. Oil-indexed gas prices 

have a diminishing role in the European market: between 2005 and 2015, the share of gas 

priced under such a mechanism decreased from 78 % to 30 %.
85

 However, oil-indexation 

continues to be the main pricing mechanism in certain regions, in particular the 

Mediterranean, south-east Europe and the Baltics. 

 

Note: hub prices for BE, DK, DE, FR, IT, NL, AT, PL, FI and UK; estimated border 

prices based on customs data for the other countries. EU28 is the weighted average of 

Member States' prices 

Figure 3.2.8: Wholesale gas prices (Source: Platts, gas hubs, Eurostat) 

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 services, the awareness of consumers about their right to 

choose the supplier and simple, low-cost and fast switching processes. 

Switching rates are one element that can inform about the degree of competition and the 

empowerment of consumers on retail energy markets. In a well-functioning retail market, 

consumers can and do exercise the option of switching suppliers in order to benefit from 

better conditions (lower price and/or better services). In reality, the lack of trust in new 

suppliers and the perceived complexity of switching processes often discourage 

consumers from switching supplier, even if there are potential savings. 

IM6: Annual switching rates - electricity - household customers ï the percentage of 

household electricity consumers changing suppliers in a given year. 

In 2015, on average 6.2 % of household consumers in the EU changed their electricity 

suppliers. This represents an increase compared to 20109 when this rate was 4.0 %. The 

rate increased in the majority of the Member States for which data are available. As there 

can be significant changes in the switching rate from one year to another, Figure 3.2.9 

also depicts the average switching rates observed in the 2009-2015 period. In general, 

consumers in countries with a longer liberalisation history are able to choose from a 
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considerably larger number of offers and switching rates in such markets are higher than 

in markets which liberalised more recently. 

Portugal had the highest switching rate in 2015, with about a quarter of household 

consumers changing supplier in that year. Portugal is also the country with the biggest 

growth in this indicator: the switching rate increased from 2.1 % in 2009 to 26.6 % in 

2015. As ACER's market monitoring report explains, the high switching rates (for both 

electricity 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 

a so-called ótransitory tariffô, which may include an optional surcharge, with the 

objective of promoting switching to a non-regulated tariff".
86

 Spain, Belgium, Italy, 

Slovenia and the Netherlands also experienced a noticeable increase of the switching rate 

between 2011 and 2015. 

At the same time, the switching rate decreased in a few countries; the biggest decreases 

were observed in Ireland and the UK. 

A handful of Member States continue to have a 0 % switching rate. In these countries, 

household consumers are not able to benefit from lower prices by switching to another 

electricity supplier. In certain cases consumers are allowed to switch but regulated prices 

provide no incentive to do so. 

 

Note: The switching rate for the EU is an arithmetic average of Member State's 

switching rates. 

Figure 3.2.9: Annual switching rates - electricity - household customers (Source: 

ACER/CEER) 

IM6 -A1-Market performance indicator (MPI), retail electricity services ï a 

composite index which indicates how well the retail electricity market performs, 

according to consumers. It takes into account five key aspects of consumer experience: 

comparability, trust, problems & detriment, expectations and choice. The five 

components of the index are weighted on the basis of their relative importance as stated 
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http://www.acer.europa.eu/Official_documents/Acts_of_the_Agency/Publication/ACER%20Market%20

Monitoring%20Report%202015%20-

%20ELECTRICITY%20AND%20GAS%20RETAIL%20MARKETS.pdf 

http://www.acer.europa.eu/Official_documents/Acts_of_the_Agency/Publication/ACER%20Market%20Monitoring%20Report%202015%20-%20ELECTRICITY%20AND%20GAS%20RETAIL%20MARKETS.pdf
http://www.acer.europa.eu/Official_documents/Acts_of_the_Agency/Publication/ACER%20Market%20Monitoring%20Report%202015%20-%20ELECTRICITY%20AND%20GAS%20RETAIL%20MARKETS.pdf
http://www.acer.europa.eu/Official_documents/Acts_of_the_Agency/Publication/ACER%20Market%20Monitoring%20Report%202015%20-%20ELECTRICITY%20AND%20GAS%20RETAIL%20MARKETS.pdf
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by consumers. The maximum total score is 100; a high MPI score indicates good market 

performance.
87

 

The 2015 survey covered 29 different service markets and the retail electricity market 

was ranked well below average, on the 26
th
 place with an MPI score of 75.3 (the average 

of all service sectors was 78.6). On a scale of 1 to 10, choice (consumers' satisfaction 

with the number of suppliers) had a score of 6.9. 

There are considerable differences among Member States: in 2015, the MPI values 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 

performs relatively well in western and northern Europe while scores are below average 

in southern and eastern 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 consumers.
88

 The countries 

with the biggest improvement were Malta, Hungary, Sweden and France. On the other 

hand, the MPI value decreased for seven Member States, with the biggest decreases in 

Spain and Bulgaria. 

 

Note: the 2010 MPI for the EU refers to EU-27 (without Croatia)  

Figure 3.2.10: Market performance indicator (MPI), retail electricity services (Source: 

Consumer Market Monitoring Surveys carried out by the Directorate-General for Justice 

and Consumers (DG JUST), European Commission) 

The third energy package requires Member States to ensure the implementation of 

intelligent metering systems for the long-term benefit of consumers. Currently, 17 

Member States have set minimal technical requirements for electricity smart meters. 
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 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 
88

 It 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. 

IM6 -A2 Share of household customers with electricity smart meters ï the indicator 

is the ratio between the number of customers having electricity smart meters and the 

total number of customers. 

http://ec.europa.eu/consumers/consumer_evidence/consumer_scoreboards/market_monitoring/index_en.htm
http://ec.europa.eu/consumers/consumer_evidence/consumer_scoreboards/market_monitoring/index_en.htm
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However, the smart meters' functionalities vary largely, mainly including the provision of 

information on household's consumption patterns and billing based on actual 

consumption (e.g. billing based on the actual consumption in the previous month rather 

than the average consumption in the previous year). 

 

Italy, Finland and Sweden already achieved a full roll-out and in Estonia, Spain, 

Denmark and Malta about half of household customers are already equipped with 

electricity smart meters. Lower penetration levels of smart meters are also reported in the 

Netherlands, Austria, Latvia, Poland, the UK, France and Romania
89

.  

 

 

Figure 3.2.11: Share of household consumers with electricity smart meters (Source: 

ACER/CEER) 

IM7: Annual switching rates - gas - household customers ï the percentage of 

household gas consumers changing suppliers in a given year. 

In 2015, on average 7.0 % of household consumers in the EU changed their gas 

suppliers. This represents a significant increase compared to 2009 when this rate was 

2.5 %. The rate increased in about half of the Member States for which data is available. 

As there can be significant changes in the switching rate from one year to another, Figure 

3.2.12 also depicts the average switching rates observed in the 2009-2015 period. 

Similarly to electricity, consumers in countries with a longer liberalisation history can 

typically choose from a larger number of gas offers and switching rates in such markets 

are higher than in markets which liberalised more recently. 

Similarly to the electricity market, Portugal had the highest switching rate in 2015, with 

almost a quarter of household consumers changing supplier in that year, although this 

represents a decrease compared to the previous year.
90

 In the 2009-2015 period, Ireland, 

Denmark and Belgium were the countries with the biggest growth in this indicator. 

At the same time, the switching rate decreased between 2009 and 2015 in a few countries 

including the UK. 
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 Based on the last ACER market monitoring report; 

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

90
  In case of Portugal, data is not available for 2009-2013. 

http://www.acer.europa.eu/en/electricity/market%20monitoring/pages/default.aspx
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Six Member States (Bulgaria, Greece
91

, Croatia, Latvia, Lithuania and Luxembourg) 

continue to have a 0 % switching rate. In these countries, household consumers are not 

able or not interested to switch to another gas supplier. 

 

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

rates 

Figure 3.2.12: Annual switching rates - gas - household customers (Source: 

ACER/CEER) 

IM7 -A1-Market  performance indicator (MPI), retail gas services ï a composite 

index which indicates how well the retail gas market performs, according to consumers. 

It takes into account five key aspects of consumer experience: comparability, trust, 

problems & detriment, expectations and choice. The five components of the index are 

weighted on the basis of their relative importance as stated by consumers. The maximum 

total score is 100; a high MPI score indicates good market performance.
92

 

From the 29 different service markets covered by the 2015 survey, the retail gas market 

was ranked on the 14
th
 place 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, choice (consumers' 

satisfaction with the number of suppliers) 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 electricity. For all except one Member State, the MPI 

exceeded 70 and for 10 of them it was above 80. At regional level, the retail gas market 

scores higher than the EU average in the western region and lower than average in the 

southern region.  

Between 2010 and 2015, the MPI for the retail gas market increased from 73.6 to 78.1, 

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

http://ec.europa.eu/consumers/consumer_evidence/consumer_scoreboards/market_monitoring/index_en.htm
http://ec.europa.eu/consumers/consumer_evidence/consumer_scoreboards/market_monitoring/index_en.htm





























































































































































