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Executive summary

Policy context

The report is set in the context of the legislative framework which relates to energy

efficiency in the EU -28. The main horizontal policy measures implemented at EU level
that aim to directly or indirectly improve energy efficiency in the different covered

economic sectors (i.e. residential sector, tertiary sector, transp ort sector and industry
sector) are: the Energy Efficiency Directive (EED), the Energy Performance of Buildings
Directive (EPBD), the Eco -design Directive (ED), the Energy Labelling Directi ve (ELD),
the Directives establishing an Emissions Trading Scheme (ETS) in the European Union;
the Effort Sharing Decision (ESD) , the Renewable Energy Directive (RED), the Industrial
Emissions Directive  (IED) , and the Regulation regarding CO > emissions of new passenger
cars.

This report acquir es its relevancy as it aims at anal ysing the EU energy consumption and
identifying the energy efficiency trends in the framework of the EU energy consumption
targets within the Europe 2020 strategy

Key ¢ onclusions

The EU has decreased its energy consumption over period 2000 -2015. The downward
trend of energy consumption has influenced in the decrease of indicators such as energy
intensity and energy consumption per capita, turning into a sign of higher
competitiveness as global actor . In 2014, the EU already met in terms of final energy
consumption the 2020 target set in the EED for 2020 (1 061 Mtoe in 2014 vs 1 086

Mtoe). In the same year the EU was 1.5% below the 2020 target for primary energy
consumptio n (1 505 Mtoe in 2014 vs 1 483 Mtoe). In 2015 the EU final energy
consumption increases by xx% compared with the previous year, remaining still under

the 2020 target. Primary energy consumption reached at 1,530 Mtoe in 2015 increasing

the gap from the 2020 target. Over this period, the financial and economic crisis has
caused remarkable change in the dynamics and growth rates of the different economic

sectors and in the EU Membe  r States. It has contributed to get the energy consumption
back on track towards its 2020 energy and environmental targets . Distinguishing by
economic sectors, the  transport and the  tertiary sector have increased their  final energy
consumption over the analysed period . In the other sectors (i.e. residential and industry
sectors) the f inal energy consumption has decreased . The increasing trend in the tertiary
sector is expected to continue as per the on -going tertiarization process in the EU. On the
other hand, the decreasing trend in industry sector has been highly influenced, among
others, by the financial and economic crisis. Regarding the greenhouse gas emissions,

the transport sector has increa sed its emissions from 1990 -2015 . In the residential
sector, the energy demand depends also on weather and climate conditions, apart other
affecting factors in the energy consumption such as building characteristics (i.e. building

envelope, insulation level, location, etc.) or social and cultural reasons (lifestyle, habits,

etc.) among others.

Main findings

In 2014 the EU final energy consumpt ion reached the lowest level since 1990. In 2015

the EU final energy consumption start increasing. Nevertheless the level of consumption
remained below the average of the last two decades. When analysing the overall EU
energy consumption trends, the indivi dual growth rates of the EU -28 MSs may not be
representative as 4 Member States (i.e. Germany, France, the Un ited Kingdom and ltaly)
consumed over 50% of the final energy consumption and 14 Member States (half of the
European Union States) consumed less th an 1 0% of the total  final energy consumption in
2015 . In 2015 all the sectors experienced an increase in their final energy consumption
compared with 2014. Residential sector saw in 2015 the second (after 2014) lowest final
energy consumption since 1990



Figure 1: Final energy consumption in the EU -28,2000 -2015

400 -
359
345
350 -
333
300 | 7 " 275
291
8 250 - 275
=
c
S
=3 i
g 200
]
2
8 e~ 147
150
g
w
100 T T T T T T T T T T T T T T T 1

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Industry e==Transport - == Residential == Services

Source: Eurostat

The tertiary sector is registering the highest energy consumption values for the period

1990 -2015 from 2008 onwards; with the exception of year 2014. Tr ansport sector start
decreasing its final energy consumption after 2008, even that after 2014 the energy
consumption in this sector start rising. The financial and economic crisis may have
impacted the changes of final energy consumption in this sector ove r 2008 -2013. Road
transport (mainly cars) consumed the most among transport subsectors. The analysis

shows that even the diesel and gasoline remained the main fuel types over period 2000 T
2005 the biofuels (especially biodiesels) have increased their shar e in the final energy
consumed in the transport sector. After 2008 the final energy consumption in the

industry sector saw three drops in its trend T 2009, 2014 and 2015. In 2009 the final
energy consumption in this sector reached the lowest value over per iod 1990 -2015. This
reduction came mainly due to the decrease in production represented by the trends of

the Industrial Production Indexes and the sector's added value to GDP

Related and future JRC work

The report provides with an analysis of the energy c onsumption and energy efficiency
trends with the latest available data. Therefore, future updates of this report are foreseen

(e.g. analysis for the periods 2000 -2016, 2000 -2018 or 2000 -2020). In addition, a more
thorough analysis of each analysed economic sector and case studies of the EU28
Member States might be made, together with specific research topics on, for instance:

EU District Heating Production or Energy -related Products (e.g. domestic/industrial
appliances, electric motors and drives, etc.).

Quick guide

This report presents the analysis of the energy consumption trends in the four main

energy consuming sectors (i.e. residential, tertiary, transport and industry) in the EU for
the period from 2000 to 2015 . During the last years, there have been e fforts by the
European Union to cut down and reduce energy consumption , and improve energy

efficiency. Thus, this analysis is needed in order to evaluate whether the different policy

actions have influenced the energy consumption patterns. The results and findings of the

report may be the starting point for further analysis s uch assumptions or projections on
future energy consumption trends up to relevant dates (e.g. 2020, 2030 or 2050)



1 Introduction

One of the five ambitious objectives of the European Union regarding the strategy for
Europe 2020 focuses on climate and energy, and energy efficiency is at the heart of the
EU's Europe 2020 Strategy for smart, sustainable and inclusive growth L

The EU sets three key targets based on climate change and energy sustainability for
2020 which are the so  -called '20 -20-20' targets:

b 20% cutin greenhouse gas emissions from 1990 levels;
b 20% of EU energy consumption share produced from renewable resources;
b 20% improvement in energy efficiency on the EU primary energy consumption

Therefore, energy efficiency has become one of the main policy goals in the European

Union and its objective of 20% reduction on primary energy consumption was identified

in the Commission's Communication on Energy 2020 ® as a key step towards achieving
our long -term energy and climate goals.

In order to achieve the EU energy targets set for 2020 and to continue the pathway to
the EU energy targets for 2030 * which are:

b 40% cut in greenhouse gas emissions compared to 1990 levels;

b atleast a 27% share of rene wable energy consumption;

b atleast 30% energy savings compared with the business -as-usual scenario °.
Many important EU directives and regulations to promote energy efficiency have been
implemented or are in the planning phase just before implementation. Fu rthermore, the
EU Member States (MSs) have been very active in the area of energy efficiency at the

national level by implementing many policies and measures.

The EU 20% energy saving target for 2020 was first introduced by the European
Commission (EC) in  its 2005 Green Paper on Energy Efficiency or Doing More With Less
where it was indicated the cost - effective potential supported by several studies.

In 2006, the Action Plan for Energy Efficiency " proposed a set of energy efficiency policies

at EU level to reach the 20% energy saving target by 2020. It was in March 2007 when

the EU leaders committed themselves to transform Europe in a highly energy - efficient,
low carbon economy and agreed on the above mentioned targets by 2020.

The Energy End -use Efficien cy and Energy Services Directive 8 (ESD) introduced the

indicative energy saving target of 9% over a 9 year period 2008 -2016. Each MS had to
adopt an indicative target for end -use efficiency of at least 9%. This target has been set

and calculated in accorda  nce with the method set out in Annex | to the Directive, i.e. itis

based on the average final energy consumption of five past years (2001 -2005). The

target excludes some end -use sectors such as industry sector under ETS. A number of
MSs introduced targets  for 2016 higher than 9%. The target does not include efficiency
improvements in the energy supply (e.g. generation), although some renewable energy
sources and cogeneration were included.

The Directive introduced the framework of a National Energy Efficie ncy Action Plan
(NEEAP) which each MS had to adopt in order to reach the 9% ESD energy saving target.

1 COM(2010) 2020

2 7224/1/07 REV 1: Presidency Conclusions of the European Council of 8/9 March 2007. This objective
translates into a saving of 368 million tons of oil equivalent (Mtoe) of primary energy (gross inland
consumption minus non  -energy uses) by 2020 compared to projected consumption in that year of 1842
Mtoe. This objective was reconfirmed by the June 2010 European Council (17/6/2010 Nr: EUCO 13/10).

¥ COM(2010) 639

4 COM(2014) 15

5 Business as Usual scenario modelled with Primes in 2007.

® COM(2005) 265

7 COM(2006) 545

8 Directive 2006/32/EC



At the time of the ESD adoption only a few MSs had the experience to prepare and adopt

NEEAPs. Three NEEAPs were foreseen by the ESD, one in 2008, one in 2011 and a final
one in 2014. The NEEAP ° should be a strategic document showing a coherent set of
policies and measures needed in a specific MS to reach the 9% target. In addition, the

second and third NEEAP should include a thorough analysis and evaluatio n of the
preceding EEAP. Each MS had also to appoint at least one new or existing independent

public sector authority or agency to ensure overall monitoring of the process set up to

achieve these targets.

In order to meet the EU 2020 target and given the somewhat slow progress by MSs in
implementing energy efficiency policies to meet the 2020 target, the Commission
proposed on 22 June 2011 a new Directive to step up Member States efforts to use

energy more efficiently at all stages of the energy chain I from the transformation of
energy and its distribution to its final consumption. That was the Energy Efficiency
Directive '° (EED) which was adopted in December 2012 and repealed the previous ESD.

The EED contains a set of binding measures such as: legal oblig ations to establish energy
saving schemes in Member States, public sector to lead by example, energy audits,
energy services, energy efficiency funds, efficient CHP, metering and billing information,
consumer behaviour, etc.

One of the key articles of the Directive is Article 3, setting the target values for 2020 in
terms of energy consumption: the Unionds 2020
than 1,483 Mtoe of primary energy or no more than 1,086 Mtoe of final energy 1 Targets

which have been already met for final energy consumption (1,084 Mtoe of final energy
consumption in 2015); while the EU is on the track to reach the primary energy
consumption target, despite of the increase in 2015 (1,530 Mtoe of primary energy
consumption; corresponding to a ga p of 3.2%).

Another key article is Article 7, introducing Energy Efficiency Obligation schemes (EEOSS)
mandating distributors and/or retail energy sales companies to reach energy savings

targets or use alternative policy measures to deliver a targeted amou nt of energy savings
amongst final energy consumers. The energy savings to be achieved by EEOs shall be at

least equivalent to achieving new savings each year from 1 January 2014 to 31
December 2020 of 1.5% of the annual energy sales to final consumers of all energy
distributors or all retail energy sales companies by volume, averaged over the most

recent three -year period.

On November 2016 the Commission proposed an update to the Energy Efficiency
Directive 2, including a new 30% energy efficiency target for 2030, and measures to

update the Directive to make sure the new target is met. The Energy Council on June

2017 agreed on a proposal for a revised directive on energy efficiency whose main
elements will be an overall energy efficiency target of 30% and an energy savings
obligation of 1.5% , decreasing to 1.0% for the period 2026 -2030, unless the mid  -term
review in 2024 conclu  des that the EU is not on track to meet its targets.

Another important energy efficiency policy action at EU level has been the introduction of

minimum efficiency requirements for products. The Eco -design Directive ** is the EU
framework legislation that all ows the introduction of energy efficiency requirements for
energy related products such as residential appliances, lamps, consumer electronics, ICT
equipment, etc. Since the first Eco -design Directive '* was introduced a number of
implementing Regulations ha  ve been adopted introducing efficiency requirements for
residential appliances (e.g. refrigerators, freezers, washing machines, dishwashers, etc.),

9 The evaluation of the quality of NEEAPs and the saving reported is not in the scope of the present report.
% Directive 2012/27/EU
1 The indicated value s refer to EU -28. When the EED was introduced the values were ref erred to EU -27 and

were: 1,474 Mtoe of primary energy or no more than 1,078 Mtoe of final energy.
12

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

transition
13 Directive 2009/125/EC
4 Directive 2005/32/EC

energy
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lamps, televisions, air  -conditioners, heaters and water heaters, power transformers and
ventilation units am  ong others . Efficiency requirements have been complemented by
mandatory energy labelling 6 use as established in the Energy Labelling Directive
Energy labelling of residential equipment was first introduced in 1992 18 with the first
energy label introduced in 1994 for refrigerators. Energy label has contributed to enlarge

the market for efficient appliances ¥ 1] . The combination of Eco -design and energy
labelling has been successful in substantially improving energ y efficiency of residential
equipment and this result in energy savings compared to a business as usual scenario

2] .

The main EU policy for both residential and non -residential buildings is the Energy
Performance of Buildin g Directive ?° (EPBD) which was introduced firstly in 2002 and then
recast in 2010 !. Under this Directive, Member States shall implement at national level a

set of measures regarding: energy performance certificates to be included in all
advertisements fort  he sale or rental of buildings; regular inspections of heating and air -
conditioning systems; all new buildings must be nearly zero -energy buildings by 31
December 2020 (new buildings occupied and owned by public authorities by 31
December 2018); introduce a set of minimum energy performance requirements for new
buildings, for the major renovation of buildings and for the replacement or retrofit of

building elements (i.e. heating and cooling systems, roofs, walls, etc.); Member States

have also to implement measures and other instruments of national financial incentives

to improve the energy efficiency of buildings.

17

It is within this legislative framework where the present report acquires its importance,

as it aims at showing the present status and existing t rends in energy consumption along
the EU -28 Member States, in the four main energy consuming sectors: residential,
tertiary, transport and industry. In the residential sector, a special focus on the electricity
consumption of main household appliances and equipment is carried out. Also, in the
industry sector, an analysis of electricity consumption by electric motors and drives is
provided. During the last years, there have been efforts by the European Union to cut

down and reduce on energy consumption and improve energy efficiency.

From 2000 -2015, there have been various policies that aim at reducing final energy
consumption. Therefore, the present report demonstrates the energy consumption

progress from 2000 -2015 in the mentioned sectors. Besides the final energy
consumption, electricity and gas consumption are analysed.

The report consists of seven chapters. The second chapter provides with data for gross,
primary and final energy consumption such as energy supply composition and energy
drivers as energy intensity and energy per capita across the EU -28 Member States. This
comparison gives insights about energy consumption and efficiency level that take place
throughout the delivery and transformation of the energy for the final end use. Chapter 3
analyses the final energy consumption in the residential sector. The analysis includes
consumption drivers such as economic growth, population, heating demand, household's
characteristics and energy prices with the aim of analysing their influences in the
consumpti on trends qualitatively. Chapter 4 focuses on the tertiary sector and provides
with an overview of the energy consumption changes. Chapter 5 analyses the energy
consumption trends in the transport sector with a focus on the road sector and the CO
emission s produced by the sector. Chapter 6 provides an overview of the main changes

!5 For the updated list of the Regulations adopted and the products covered by efficiency requirements under
the Eco -design see:
https://ec.europa.eu/energy/ sites/ener/files/documents/list_of_ecodesign_measures.pdf

6 For the updated list of the Regulations adopted and the products covered by energy labelling see:
https://ec.europa.eu/energy/sites/ener/files/documents/list of_enegy_labelling_measures.pdf

7 Directive 2010/30/EU

18 Council Directive 92/75/EEC

¥ There is an on -going energy labelling directive revision process (see COM (2015) 341 final).

%0 Dire ctive 2002/91/EC

2 Directive 2010/31/EU
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in the industry sector and subsectors regarding the energy consumption and production
output. Chapter 7 corresponds to the conclusions and findings of the report.



2 Gross, Primary and Final Energy Consumption in EU -28

Gross inland energy consumption, also known as total primary energy supply, represents

the quantity of energy necessary to satisfy inland consumption of a ge ographical entity
under consideration [3]. It is composed by the final energy consumption and the energy

that is consumed in the stages before the delivery to the final destination. Final energy
consumption is the amount of energy that is actually consumed in the different sectors.
This report is focused mainly on the final energy consumption. However, gross inland
consumption is also important in order to have an indication of the losses that occur
throughout the transport, distribution and transformation stages in the delivery of the
energy for final consumption.

This chapter covers the gross inland energy consumption and the final energy
consumption in the EU -28 Member States. The share of the different sectors in the
energy consumption and the contributi on of the different fuel types are analysed,
together with the growth rates in the EU -28 along the covered period.

2.1 Gross inland energy consumption

Gross inland energy consumption in the EU -28 declined from 1,730 Mtoe in 2000 to
1,627 Mtoe in 2015. Figure 2  shows how gross inland consumption and final energy
consumption have evolved from 2000 onwards. It can be seen that both have declined.

Final energy consumption (1,084 Mtoe) represented the 66.6% of the gross inland
consumption in 2015. That means that a large share equal to 33.4% of energy is
consumed during the process of the energy delivery to end -users. Looking at this data is
important for understanding the efficiency of the entire energy system.

Figure 2: Grossinland energy consumption i Final energy consumption in the EU -28, 2000 -2015
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The gross inland consumption in the EU -28 reached a maximum of almost 1,840 Mtoe in
year 2006. A significant drop by 5.8% took place in 2009 rising then in 2010 by 3.8%.

After 2010 a decreasing trend has been undergone ( Figure 3). In 2015, the gross inland

consumption was 1,627 Mtoe which establishes the second lowest value over the period
from 1990 to 2015.

Figure 3: Gross inland consumption in the EU -28,2000 -2015
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The difference between gross inland and final energy consumption is due to
transformation losses (20.9%), consumption in the energy sector (5.0%), final non

energy consumption (5.9%), dis tribution losses (1.6%) and other exchanges, transfers

and returns (0.2%) - Figure 4. Compared to 2000, there has been a slight increase
(+1.36%) of the share of the final energy to gross inland consumption. This is the result

of the reduction of the share of the other components, with the only exception of the

consumption in energy sector. However, these changes are very small and the main
consumption patterns have remained the same.



Figure 4: Gross inland energy consumption breakdown in the EU -28, 2000 and 2015
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2.2 Primary energy consumption

Primary energy consumption  ?? in the EU -28 declined from 1,618 Mtoe in 2000 to 1,530
Mtoe in 2015 ;representing adrop by 5.4 % over the period. Primary ene rgy consumption
experienced an increasing trend from 2000 to 2006, reaching the maximum value over

the analysed period in 2006 (1,722 Mtoe). The series show two minimum over period

2000 -2015, in 2009 and 2014 respectively. In 2009 the primary energy consum ption
dropped by 1.2% in comparison to year 2000. In 2014 we can observe a further
decrease of 5.6% compared to 2009 . In 2014, the EU primary energy consumption

registered the lowest value since 2000 (1,50 8 Mtoe) with a fall of 3.9% in comparison to
2013 . In 2015 the consumption increased again with a growth rate of 1.5% compared to
the previous year.

As already mentioned, the EU target values for 2020 for the primary energy are set in

1,48 3 Mtoe. Before the increase registered in 2015, t he analy sed data indicate that the
EU was on track to achieve its goal in terms of primary energy consumption. The actual

gap to accomplish the target is 3.2 % as pe r the data corresponding to 2015

2 Primary energy consumption covers the consumption of the energy sector, losses during transformation and
distribution of energy, and the final consumption by end users. It excludes energy used for non -energy
purpos es.

10



Figure 5: Primary energy ¢ onsumption inthe EU -28, 2000 -2015
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Looking at the composition of primary energy ( Figure 6) it is possible to observe that
final energy consumption accounts for 70.62% of primary energy; followed by
transformation losses (22.24%) and con sumption in energy sector (5.29%).

The EU energy intensity 2* declined from 0.15 to 0.12 toe/thousand Euro over period

2000 -2015. Since 2000 this indicator has followed a downward trend, with the exception

of year 2003 and the period 2007 -2010, when this indicator remained almost -constant at
approximately 0.14 toe/t housand Euro (Figure 6). This reduction is due to several factors

such as structural changes in recent years in the overall economy and technological
improvements, together with the positive impact of energy efficiency policies both at the

EU and national level.

Energy per capita in the EU, has decreased in total by 0.4 toe/cap over period 2000 -
2015. It reached a maximum in 2006 (3.7 toe/cap). Both, the EU's population growth

and the gross inland energy consumption decrease have influenced in the decrease of
this indicator.

% Energy intensity is defined as the ratio between the primary energy consumption and Gross Domestic Product
(GDP) calculated for a calendar year. Generally, the lower energy intensity, the higher competitiveness of
the region or country analysed.

11
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2.3 Final energy consumption in different sectors
In 2015 the EU total final energy consumption in EU -28 was 1,084 Mtoe ( Figure 8 ). It

Figure 6: Primary energy consumption breakdown in the EU

Source: Eurostat

-28, 2015

Exchange,
Transfers, Returns
0.19%

Consumption in
Energy Sector
5.29%

Distribution Losses
1.66%

can be observed a decrease of 4.32% in comparison to year 2000, when the
consumption was 1,133 Mtoe. ). In order to capture potential differences between
European countries it is interesting to consider separately countries that were in the EU
prior of May 2004 and countries entered in the EU after this date. Differentiating by MS

24 GDP values at market prices have been considered to calculate the energy intensity values reported in the

graph.
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groups 84.3% (914 Mtoe) was consumed in EU -15 and 15.7% (170 Mtoe) in NMS -132%,
The EU-15 shows a decrease of 6% for the period 2000 -2015. In contrast, NMS  -13
increased their consumption by 6%, from 161 Mtoe to 170 Mtoe.

Figure 8: Final energy consumption in the EU -28,2000 -2015.
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This energy was mainly consumed by four sectors: industry, residential, services and
transport ( Figure 9). In 2015, the sector with the largest share of final energy
consumption was the transport sector, which consumed 33.1 % of the total amount of
final energy consumption. Residential sector follows with 25.4%. Industry was the third

sector with a share of 25.4%. The contribution of the service sector, accounted for
13.6%.

Final energy consumption distribution by sector for five different years (i.e. 2000, 2004,
2007, 2010 and 2015) is shown in Figure 10 . It can be observed that the shares have

slightly cha nged during the period, and the ranking of the sectors regarding final energy
consumption has been often maintained.

Figure 9: Final energy consumption breakdown into sectors in the EU -28, 2015.
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% The New Member States 13 (NMS  -13) includes the following 13 countries: Bulgaria, Croatia, Cyprus, Czech
Republic, Estonia, Hungary, Latvia, L ithuania, Malta, Poland, Romania, Slovakia, and Slovenia.
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Figure 10 : Final energy consumption shares by sector in the EU -28, 2000, 2004, 2007, 2010 and

2015
Industry B Transport m Residential m Agriculture/Forestry/Other m Services
29.43% 28.08% 27.67% 24.65% 25.35%
2000 2004 2007 2010 2015

Source: Eurostat

Figure 11  shows how the final energy consumption per sector changed from 2000 to
2015. It can be seen that the final energy in industry and residential sector has notably
varied throughout the different years (e.g. between 2008 and 2009 for the industry
sector and between 2013 and 2014 for the residential one), while energy consumption of

the transport and services sector has cha nged more gradually. The increase of final
energy consumption in transport and services sectors combined with the decrease in the
industry sector might be representative of an on -going tertiarization process in the EU. In
2015, however, the final energy co nsumption has increased in all the sectors compared
to year 2014. In 2015, however, the final energy consumption has increased in all the
sectors compared to year 2014.

Figure 11 : Final energy consumption dynamics through main sectors in the EU  -28, 2000 -2015
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Figure 12  show s the final energy consumption changed in each EU Member States. For
the analysed period, final energy consumption growth rate varies considerably among the
EU Member States.

In the period 2000 -2015, ten EU Member States experienced higher decreasing rates

than the average decreasing rate for EU -28. The highest drop took place in UK ( -14.3%),
followed by Greece ( -11.6%) and Portugal ( -10.5%). In contrary, Malta (29.3%),
Lithuania (29.2%) and Latvia (16.4%) were the EU MS where the final energy
consumption rose the most in comparison to 2000. Fourteen MSs, ten of which NMS -13
and four of which EU -15, experimented an increasing of the final energy consumption.
Slovakia, Romania and Czech Republ ic are the only New Member States where the final
energy consumption decreased below the average European level.

Figure 12 : Final energy consumption growth rate by EU -28 Member State; 2000  -2015, 2000 -2007
and 2007 -2015
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Figure 13 : Final energy consumption in the EU -28 Member States 2000, 2007 and 2015
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Figure 14 : Share of EU -28 Member States f inal energy consumption in 2015
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In 2015, Germany was the EU Member State that consumed the most (212.1 Mtoe)
reaching a contribution of 19.6% in the EU total final energy consumption. Together with
France (144.1 Mtoe; 13.30%), the United Kingdom (131.4 Mtoe; 12.12%) and Italy
(116.4 Mtoe; 1 0.74%) they covered more than 55% of the EU final energy consumption.
Figure 13  shows the ranking of the EU Member States as regard to the final energy
consuming as well as share of each EU MS in the final energy consumption. It can be
observed how fourt een Member States consumed less than 10% of the total energy
consumption (Figure 14 ).

The decline of 4.32% in the European final energy consumption, for the period 2000

2015, has not been gradual. Figure 15  shows that until 2010 the EU final energy
consumption increases each year compared to 2000, except for 2009. From 2003 to

2006 there was a constant growth reaching a maximum in 2006 with 1,194 Mtoe. During

the period 2011 -2013, the final energy consumptio n has remained nearly constant. In
2014 the EU final energy consumption reached the lowest level since 2000. In 2015 the

EU final energy consumption increased by 2% compared to 2014.

Figure 15 : Final Energy Cons umption inthe EU -28, 2000 -2015 (Detailed)
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Figure 16 : Energy indicators for final energy consumption: energy per capita and energy
intensity 2° in the EU -28, 2000 -2015

25 0.12
2.41
0.12
2.4 0.11
—~ ke
g23 01 §
$ 2.33 3
e 2 _
< 2.2 - 0.09 T 2
g 213 £
8 0.09 ; =
5 2.1 - 0.08 2
o IS
> c
= >
220 007 ©
S 0.07 o
Ll
1.9 0.06
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
==¢==Energy per capita === Energy Intensity
Source: Eurostat
Energy intensity (El) and energy per capita ar e two indicators related to the final energy

consumption analysed below. Between 2000 and 2015, the energy intensity in the EU
dropped by 0.05 toe/thousand Euro, reaching 0.07 toe/thousand Euro. Over the same
period the energy per capita indicator followed a different trend reaching in 2014 the
lowest value (2.1 toe/capita) since 2000. In 2015 the energy per capita in the EU rose
slightly at 2.13 toe/capita. Energy per capita indicator is mainly influenced by the final
energy consumption. The growth rates b etween years reflect the dynamics of final
energy consumption more than the changes in the population growth rate.

Figure 17 : Final Energy intensity in the EU -28 (GDP at Current prices, Purchasing Power
Standards), 2000, 2006, 2011 and 2015
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% GDP values at market prices have been considered to calculate the energy intensit y values reported in the
graph.
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Ireland had the lowest energy intensity among the EU Member States in 2015, at 0.06
toe/thousand Euro at pps  2’. Malta and Denmark followed with 0.07 toe/thousand Euro at

pps and 0.08 toe/thousand Euro at pps respectively. The EU MSs with the highest energy
intensity in the same year were Estonia (0.22 toe/ thousand Euro at pps), Finland and
Bulgaria (0.19 toe/ thousand Euro at pps). In 2015, twelve European countries registered

energy intensity values below the European average ( <0.11 toe/ thousand Euro at pps).

The highest reductions in the energy intensity values between 2000 and 2015 have been

found in Romania (68.67%), Slovakia (60.27%) and Lithuania (59.53%). Greece, Finland

and ltaly are the countries were the energy intens ity has reduced the least during this
period (25.02%, 28.24% and 28.46% respectively). The trends in energy intensity can

reflect the efforts made by the EU Member States in order to reach the target imposed by

Europe 2020 strategy. The average reduction r ate in energy intensity for EU -28 has been
- 38.8% over the period 2000 -2015.

Table 1 presents an overview of the EU final energy consumption over period 2000 -2005.
It provides data the absolute level of energy consumed in the sectors, as well as the

indexed final consumption versus 2000 and year -on-year growth rates. Comparing with
2000 it can be observed that, over period 2001 -2008, the EU experienced positive final

energy consumption's growth rates. In contrast, from 2009 onwards, only year 2010
shows a higher level of final energy consumption. Specific insights about the main
consuming sectors are given in each of the subsequent chapters.

27 purchasing power standard
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Table 1: Overview of final energy consumption changes for different sub -sectors, EU -28

Final Energy Consumption per Sector, EU-28

(Mtoe) 2000 2001 2002 2003 2004 2005 2006 2007
Total 1132.897 1156.655 1145.207 1176.793 1188.704 1192.280 1194.056 1174.514
Industry 333.372 332.099 328.023 335.558 333.747 328.063 322.293 324.975
Transport 344.691 348.019 350.962 356.412 366.061 369.275 377.030 383.484
Residential 291.201 305.521 299.257 309.170 309.091 309.224 305.848 286.382
Services 121.420 128.551 126.093 138.730 141.723 144.160 148.268 140.386
(Mtoe) 2008 2009 2010 2011 2012 2013 2014 2015
Total 1180.578 1115.119 1164.493 1107.250 1107.965 1107.567 1061.668 1083.957
Industry 312.454 266.805 287.009 283.223 277.949 277.600 273.965 274.737
Transport 377.669 365.457 364.206 362.256 351.555 347.907 352.580 358.629
Residential 300.753 298.303 318.864 283.001 297.527 300.489 264.515 275.155
Services 151.357 150.026 157.770 147.425 149.759 150.674 141.784 146.924
% Growth rate to year 2000

(%) 2000 2001 2002 2003 2004 2005 2006 2007
Total 2.10% 1.09% 3.87% 4.93% 5.24% 5.40% 3.67%
Industry -0.38% -1.60% 0.66% 0.11% -1.59% -3.32% -2.52%
Transport 0.97% 1.82% 3.40% 6.20% 7.13% 9.38% 11.25%
Residential 4.92% 2.77% 6.17% 6.14% 6.19% 5.03% -1.66%
Services 5.87% 3.85% 14.26% 16.72% 18.73% 22.11% 15.62%
(%) 2008 2009 2010 2011 2012 2013 2014 2015
Total 4.21% -1.57% 2.79% -2.26% -2.20% -2.24% -6.29% -4.32%
Industry -6.27% -19.97% -13.91% -15.04% -16.62% -16.73% -17.82% -17.59%
Transport 9.57% 6.02% 5.66% 5.10% 1.99% 0.93% 2.29% 4.04%
Residential 3.28% 2.44% 9.50% -2.82% 2.17% 3.19% -9.16% -5.51%
Services 24.66% 23.56% 29.94% 21.42% 23.34% 24.09% 16.77% 21.01%

% Growth rate to preavious year
(%) 2000 2001 2002 2003 2004 2005 2006 2007
Total 2.10% -0.99% 2.76% 1.01% 0.30% 0.15% -1.64%
Industry -0.38% -1.23% 2.30% -0.54% -1.70% -1.76% 0.83%
Transport 0.97% 0.85% 1.55% 2.71% 0.88% 2.10% 1.71%
Residential 4.92% -2.05% 3.31% -0.03% 0.04% -1.09% -6.36%
Services 5.87% -1.91% 10.02% 2.16% 1.72% 2.85% -5.32%
(%) 2008 2009 2010 2011 2012 2013 2014 2015
Total 0.52% -5.54% 4.43% -4.92% 0.06% -0.04% -4.14% 2.10%
Industry -3.85% -14.61% 7.57% -1.32% -1.86% -0.13% -1.31% 0.28%
Transport -1.52% -3.23% -0.34% -0.54% -2.95% -1.04% 1.34% 1.72%
Residential 5.02% -0.81% 6.89% -11.25% 5.13% 1.00% -11.97% 4.02%
Services 7.81% -0.88% 5.16% -6.56% 1.58% 0.61% -5.90% 3.63%

Source: Eurostat
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2.4 Final energy consumption per fuel types

The main energy fuels of final energy consumption are petroleum products, gas, and
electricity that provide respectively the 39.6%, 21 .8% and 21.7 % of the EU final energy
consumption in 2015 . Renewables (geothermal energy, solar thermal energy, biofuels,

and renewable municipal waste) %8 solid fuels and derived heat, have a total share of
around 16 .5%. Over the period there has been a red uction of 108 Mtoe in solid fuels,
petroleum products and gas, and an increase of 59 Mtoe in renewables, electricity and
waste. This shows thatt he drop of 49 Mtoe in final e nergy consumption from 2000 to
2015 is the combined result of diverse changes in the energy type mixture. For instance
the energy gap due to a decline of 31 Mtoe in gas has been covered by the increase of
other energy types such as renewables, e lectricity and heat. In this perspective an
increase in electricity can be explained not onl y as a direct increase of electricity
consumptio n for the same type of service, but also as a substitute for gas or other

energy sources. Furthermore, in the specific case of electricity, the consumption share is
expected to grow in the future as renewable energy sources are integrated into electrical
grids once generated in renewable power plants such as hydroelectric power plants, wind

farms or PV power stations.

Figure 18 : Final energy consumption by energy types in the EU -28, 20 00 and 2015
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Source: Eurostat
2 Renewable energy sources other than hydro power, wind power, tide, wave and ocean energy, and solar

photovoltaic. These sources are accounted under the contribution generated by electricity consumption.
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Figure 19 : Share of energy source to final energy consumptio ninthe EU -28,
2000 and 2015
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With regard to the shares of the different energy sources, from 2000 to 2015 electric ity
has raised its share (by 2.5%), renewable energy sources ' share has notab ly augmented
(nearly doubled), derived heat's share has remained almost stable, while the shares of

solid fuels, gas, petroleum and oil product have decreased by 1.2%, 1.8% and 3. 7%
respectively.
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2.5 Final electricity and gas consumption in different sectors

This subchapter covers the analysis of electricity and gas consumptions in different
sectors over the period 2000 -2015 in the 28 countries of the European Union.

Final Electricity consumption

In 2015 , total electricity consumption across the EU -28 countries was 2, 741 TWh. It
corresponds to an increase of 8.4 % in comparison to year 2000, when the electricity
consumption was 2,528 TWh ( Figure 20). 86.5% of the total electricity consumption was

made by EU -15 (2,370 TWh) , while NMS -13 consumed 13.5% ( 371 TWh) of electricity.

Figure 20 : Final electricity consumption in the EU -28, 2000 -2015
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Figure 21 provides a detailed picture of the electricity consumption trend at the EU level.
From 2000 to 2006 the EU region experienced a positive steady annual growth rate from
1% t 0 2.5%. In 2008 the electricity consumption reached its maximum level (2,864

TWh). A fall by 5.2% occurred in 2009, followed by an increase of 4.57 % in 2010. From
2011 to 2014 it is possible to observe a decrease in the electricity consumption, followed

by a new increase in 2015. In the period 2010 -2015 , electricity has undergone a drop by

3.5 %.
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Figure 21 : Electricity consumption in the EU -28,2000 -2015
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In 2015 , final electricity per capita consumption was 5,390 kwWh, a rise by 3.9 % in
comparison to 2000. There is a sharp difference within the EU -28 o n average terms a
perso n living in NMS -13 consumes 1.65 times less energy than a person living in EU  -15.
Despite of this, the final electricity consumption per capita in NMS -13 has grown by

29.7 % in th e analysed 16 -year period, while EU -15 has reduced its consumption by
0.6% ( Figure 22).

Figure 22 : Final electricity per capita consumption in the EU -28, 2000 -2015
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Three sect ors account for 95% of the e lectricity consumption in EU  -28. 36.4% of the
electricity is consumed in the industry sector, 30. 5% in the service sector and 29.0 % in

the residential  (Figure 23).

Figure 23 : Electricity consumption breakdown into sectors in the EU -28, 2015
Other
0.11%
Industry
36.35%
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Source: Eurostat
In the period 2000 -2015, the industry sector has always been the sector with the highest
electricity consumption, reaching a maximum of 1,141,034 TWh in 2007. For the same

sector, a dramatically drop of 14% in the electric consumption took place between 2008
and 2009, as a resul t of the impact of the financial crisis. Since 2011, it can be observed

a slight lowering trend in the electricity consumption at European level

, interrupted by a

small increase in 2015. Residential and Service sectors had different growth rates from

2000 to 2008. Since then these sectors have undergone similar
Figure 24.

24

trends as illustrated in



Figure 24 : Final electricity consumption dynamics through main consuming sectors in the EU
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Figure 25 : Energy indicators for final electricity consumption: electricity per capita and electrical
energy intensity % in the EU -28, 2000 -2015
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Figure 25 describes the trend of the energy intensity of the final electricity consumption

and the trend of final electricity consumption per capita. In 2015 the energy intensity of
the final electricity consumption was 0.186 kWh/Euro , the lowest value overthe ana lysed
16-years period. In the period from 2000 to 2015 , the energy intensity of the final
electricity has gradually dropped by O. 076 kWh/Euro. Between 2007 and 20 10, the value
remained stable around 0.22 kWh/Euro. In the period 2000 -2015, the final electri cal
energy consumption per capita has grown by 201 kWh/cap. This indicator reac  hed a
maximum in 2008 with 5,725 kWh/cap, followed by a fall of 318 kWh/cap in 2009. From

2010 to 2014, this indicator has continuously dropped with the exception of year 2012 i n
which remained quite stable. It increased in 2015, however staying below the level of

2013.

Final Gas Consumption

In 2015, the total gas consumption of the EU -28 countries reached 236.25 Mtoe ( Figure
26 ). This established a drop of 11.9% in comparison t o the level of year 2000 when the
consumed gas was equal to 267 .68 Mtoe. EU-15 was responsible for 86.3% of the total

gas consumption, while NMS  -13 consumed 13.6% (32.32 Mtoe) of gas

Figure 26 : Final gas consumption trends in the EU-28, 2000 -2015
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In 2015, the final gas consumption per capita in the EU -28 was 5,403 kWh/cap. This
value represents a drop by 15.4% in comparison to year 2000. The overall trend shows a
decrease in the gas consumption; this decrease h as been more representative in the EU -
15 where the gas consumption per capita has been reduced by 17.5% as shown in Figure

27 . As in the case of final electricity consumption per capita, there is a remarkable
heterogeneity across the EU  -28 Member States as on averag e terms a person in  EU-15
consumes 1.6 times more than a personin NMS-13.
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Figure 27 : Final gas per capita consumptio ntrend inthe EU -28, 2000 -2015
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As in the case of final electricity consumption, the gas consumption is located primarily  in
three sectors. Residential sector is the hi ghest consumer of gas with 41.2 %, follow ed by
industry sector with 36.7 % and service sector which accounts for 18.8 % of total final gas
consumption. The three sectors together cover the 96% of the gas consumption of the
European Union, as illustrated in Figure 28.

Figure 28 : Gas consumption breakdown into sectors in the EU  -28, 2015
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Figure 29 shows the gas consumption trend for the period 2000 -2015 in three above
mentioned sectors. |  n 2000, industry and residential se ctors had the highest shares of
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consump tion of gas, 112.64 Mtoe (42.1%) and 108,80

the period, th e trends have reversed and

their ranking has changed

Mtoe (40.7%) respectively.

Over
. Both sectors have

occasionally experienced high changes in comparison to previous year, e.g. between
the consumption of gas in industry sector declined by 15.9% or between

2008 and 2009
2010 and 2011 it

dropped by 16.6% in the

re sidential sector. Overall

both sectors have

undergone a reduction of the gas consumption, while service sector has experienced a

gradually increasing trend f ~ or the same period. To be noted that , from 2014 to 2015, gas
consumption  has increased in residential and services sector and has decreased in
industry .
Figure 29 : Final gas consumption dynamics through main consuming sectors in the EU -28, 2000 -
2015
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Figure 30 : Energy indicators for final gas consumption: gas consumption per capita and gas
energy intensity %° in the EU -28, 2000 -2015
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In 2015, the energy intensity of the final gas consumption was 16 toe/Euro; this value

represents the lowest leve | during the analysed period. From 2000 to 2015, the energy
intensity of the final gas has gradually dropped by 11.7 toe/Euro. Between 2007 and

2010, the value remained stable at 20.2 toe/Euro. In the period 2000 -2015, gas
consumption per capita decreased by 84 koe/cap. This indicator reached a maximum in

2004 with 571 koe/cap. Since 2007 it has registered continuous fluctuations. In 2014,

the per capita gas consumption registered the lowest level over the analysed period. In
2015itincreased up  to 465 koe /cap .
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3 Energy Consumption and Energy Efficiency Trends in the
Residential Sector

This chapter covers energy efficiency and energy consumption trends in the residential

sector, with a focus on electricity and gas consumption. Consumption -related data are
presented together with data regarding some main energy consumption drivers such as
economic growth, population growth, weather conditions , and household characteristics.

3.1 Final energy consumption trends in the residential sector

This section shows the fin al residential energy consumption trends for the period 2000 -
2015. Influencing factors in the energy consumption such as economic development and

weather conditions are also qualitatively analysed. In 2015 , the resi dential sector
represented 25.38 % of the final energy consumption in the European Union, being the

third consu ming sector after transport (33.09 %), and industry sector (25.35 %). By
analysing the data concerning the residential consumption, it is possible to observe that

the final energy consumption in the residential sector followed a fluctuating dynamics,

with a significant decrease of 11.25% and 11.97% in 2011 and 2014 respectiv ely.

Figure 31 shows the final residential energy consumption trend at European level over

the period 2000 -2015. It can be observed that , after a peak in 2010 (319 Mtoe), the
energ y consumption has reached its minimum in 2014 (265 Mtoe). These two values

represent the maximum and minimum respectively for the 2 6-years period from 1990 to
2015 . During the period 2000 -2015, the final residential energy consumpti on in the EU -
28 has dropped overall by 5.5%, from 291 Mtoe to 275 Mtoe. In 2015, 81.8% (225

Mtoe) o fthe final energy consumption in the residential sector has been consumed in EU -
15, whereas NMS -13 h ave accounted for the remaining 18.2% (50 Mtoe) . During the
analysed period the group of EU-15 has undergone a reduction of 7% of its residential
consumpti on; the group of NMS  -13, instead, has maintained its consumption around the

level of year 2000.

Figure 31 : Final residential energy consumption in the EU -28, 2000 -2015.
350 -
291
300 - 275
250 - NW
— 242
g 200 | 225
=3
8 150 -
]
c
]
100 -
50 50
50 | A—thr—t—t——t——h———h————h—h——p
0 T T T T T T T T T T T T T T T 1
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
=t==FU-28 ==@=EU-15 ===NMS-13
Source: Eurostat
Figure 32 and Figure 33 complement the pr evious figure by providing a more fine -grain
visualisation  of the evolution of the final residential energy consumption and a
visualisation of the yearly growth rates over the period 2000 -2015. In this way it is
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possible to have an idea about the magnitude of the variation across years, both in

absolute and relative terms. It can be observed that from 2003 to 2006 the consumption
remained quasi -constant with the highest change of -1.09 % between 2005 and 2006.
Since 2007 onwards, the final residential energy consumption has registered a
continuou s fluctuation. To be noted that annual decrease rates are generally higher in
absolute value compared to annual increase rates observed in this period. In 2015 , there
has be en an increase of 4.02% in final residential energy consumption.

Figure 32 : Final residential energy consumption in the EU -28 (detailed), 2000 -2015
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Figure 33 : Final residential energy ¢ = onsumption annual growth rates in the EU -28,2000 -2015
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Per capita final energy consumption in the resi dential sector has lowered by 57 koe at
European level from 2000 to 2015 , this lowering representing a drop of 9.5 %. The trend
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of this indicator mainly follows that of the final residential energy consumption , as the
changes in the population growth rates have been much less sharp than the energy
consumption changes. Therefore, despite the fact that the EU -28 population has been
continuou sly growing, its influence on the final residential energy consumption annual
changes is quite limited.

Figure 34 : Final residential energy consumption per capita in the EU -28, 2000 -2015
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Figure 35 : Final residential energy consumption per capita by EU -28 Member State, in 2005, 2010
and 2015
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When analysing the final residential energy per capita by Member State ( Figure 35 ), itis

observed that in 2015 th e countries with highest consumption are Finland with 0.90
toe/cap, followed by Luxembourg (0.88 toe/cap) and Denmark (0.75 toe/cap). In
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contrast, Malta, Portugal and Bulgaria have the lowest values with 0.18, 0.24 and 0.30
toe/cap respectively. The averag e EU-28 value has dropped by 13.44% in the period
between 2005 and 2015 (from 0.625 toe/cap to 0.541 toe/cap).

Almost half of the Member States, i.e. twelve countries, have registered a final energy
consumption per capita below the average of EU -28 (< 0.54 1 toe/cap) in 2015. Out of
these countries, six have mainly or solely Mediterranean climate. These countries are:

Malta, Portugal, Spain, Cyprus, Greece, and Italy. This result may indicate that climate is

an important driver of residential energy consumpt ion as mild winters lead generally to
lower energy consumption. To be noted that the remaining 6 countries belong to the

group of NMS -13. Rather than by energy efficiency policies in force, this might be caused

by factors such as cultural habits, economic development, or availability of energy
resources in comparison to other EU -28 countries.
Figure 36 : Share of fuel types to final residential energy consumption in the EU -28, 2000 and
2015
2000
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Figure 36  shows the s hare of each energy type to final residential energy consumption.
In 2015, gas has accounted for 35.4% of the consumption, followed by electrical energy
(24.9%) and renewable energies (16.0%). The share of electricity includes electricity
generated from re newable energy sources which are integrated into the electrical
network (i.e. wind power, photovoltaic power, hydro power and tide, wave and ocean
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energy). Therefore, the share of renewables mainly focuses on production of heat from
renewable resources.

As gas and electricity are the main energy sources for the residential sector, their
consumption trends have been analysed independently later in this chapter.

Factors influencing residential energy consumption

When analysing energy consumption, it is impor tant to consider influencing factors such
as population growth, economic development and weather conditions. No quantitative
analysis aiming to assess the influence of these factors is presented in this report.
Nevertheless, possible explanations for the r egistered consumption patterns are
proposed, by simply comparing energy consumption trends with the trends registered for

the following variables in the period 2000 -2015: population, GDP per capita, weather
conditions (actual heating degree days), number o f dwellings per country, average
number of persons per household. Considering the influence of these factors can provide

a better understanding of the relation between energy consumption and efficiency trends

in the residential sector.

Figure 37 : Population inthe EU -28, 2000 -2015
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Between 2000 and 2015 the population in the EU -28 grew by 4.35%. In the same period

the residential final energy consumption dropped by 5.5%. In the EU -15, the population

grew by 6.94%  between 2000 and 2015. On the other hand the population in the NMS -

13 decreased by 4.56% in the same period. This means that the constant level of the

total residential energy consumption observed in the NMS -13 turns into an increase in

the energy consumpt i on per capita, due to the popul ati-onébs
2015, as it is possible to understand looking at the same time at Figure 31 , Figure 34

and Figure 37
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Figure 38 : Gross Domestic Product p  er capita at cur rent market prices in the EU -28
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Other factors that can influence energy consumption are the economic development and

the economic situation of the countries. GDP per capita %L in the EU -28 ( Figure 38 ) has
been continuously increasing between 2000 and 2015 with a single fall in 2009 due to

the economic and financial crisis worldwide. Between 2009 and 2010 the GDP per capita

increased again by 4% in the EU -28. The GDP per capita across countries in the EU-28
for the year 2015 results very largely dispersed as illustrated in Figure 39 . The GDP per
capita in Bulgaria was EUR 6,288 whereas GDP in Luxembourg was EUR 92,973 in 2015.

The average GDP per capita in the EU -28 was EUR 28,964. While GDP per capita over the
period 2000 -2015 increased by 46.27%, final residential energy consumption per capita

fell by 9.5% in the same period. Given the large dispersion in GDP per capita in the EU -
28 it is of interest to look at the disaggregated data per country for wh at regards final
residential consumption ( Figure 35 ). Finland, Luxembourg and Denmark which are the
countries with highest consumption per capita also have above average GDP per capita.

This could suggest that higher GDP levels may indeed lead to buy more energy, by using
equipment at home resulting in higher energy consumption.

The growth in GDP per capita, despite the population's increase, can be attributed to

important economic developments during these years. A comparison between economic

growth and en ergy consumption growth indicates that the observed significant economic
growth has not been accompanied by an increase of the same magnitude in energy

consumption.

It is clear that economic development is positively correlated with total final energy
cons umption. However, especially in the residential sector, economic growth in the EU
might have been accompanied by a more efficient usage of energy, due to the adoption

of more energy efficient equipment. In the household sector a development in this sense
can result from more efficient appliances and systems and better insulated buildings in
general.

3L All GDP numbers are given in current prices as of the year 2015 (source: Eurostat).
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Figure 39 : GDP per capita at current market prices in the EU -28, year 2015
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Although Gross Domestic Product is largely and traditionally used in energy statistics for
obtaining key indicators such as energy intensity, the disposable income of households,
or adjusted gross disposable income, can represent a more interesting economic
indicat or for the analysis of residential energy consumption.

Disposable income of households may be defined as the net amount they have earned, or
received as social transfers, during the accounting period excluding exceptional flows
linked to capital transfers or changes in the volume/value of their assets minus current
transfers in cash (taxes on income and wealth, etc.). It is mainly composed of wages
received, revenues of the self -employed and net property income such as interest
received on deposits minus in  terest paid on loans and dividends.

Adjusted gross disposable income also includes social transfers that account for the flows

of individual services which are provided free of charge by the government. These
services mainly consist of education, health an d social services but also housing, cultural
and recreational services. They exclude collective services that are provided
simultaneously to all the members of the community, such as security and defence,
legislation and regulation. Thus, adjusted disposab le income improves the comparison of
income levels across countries, by taking into account the different degrees of
involvement of governments in the provision of free services to households [4]. Figure
40 shows the trend -line comparison of both adjusted disposable income per capita and
GDP per capita for the 11  -years period between 2005 and 2015. It can be observed that

there is a notable difference between these two variables; in 2015 the difference reached

EUR 7,286. Thus the GDP, although largely used, if adopted in the analysis of the
residential sector may turn into an unfavourable indicator for end -users in so far as it
does not reflect the real purchasing power of the inhabitants.
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Figure 40 : Adjusted disposable income per capita and GDP per capita at current market prices in
the EU -28, 2005 -2015
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Figure 41  shows the correlation between residential energy consumption per capita and

GDP per capita, while  Figure 42  shows the correlatio n between energy consumption per
capita and adjusted disposable income. In the first case it is not possible to trace a clear

path for the residential consumption based just on the GDP per capita, with the only
exception of the Nordic countries where the ¢ orrelation between GDP per capita and
energy consumption is probably higher. In the case of adjusted disposable income the
correlation with energy consumption seems to be generally stronger, despite still very

weak.

Figure 41 : Correlation between residential energy consumption and GDP per capita (current
prices) i nthe EU -28 Member States, 2015
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Figure 42 : Correlation between residential energy consumption and Adjusted disposable incom ein
the EU -28 Member States 2, 2015
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Per capita residential energy consumption is also influenced by the number of people

living together in one household. Most of the energy -using equipment is indeed shared
(e.g. heating and cooling equ ipment, major domestic appliances and electronic
equipment). The average number of persons per household in the EU -28 was 2.3 in the
year 2015. Sweden and Denmark have the lowest average number of persons per
household (1.8 and 2) and Slovakia the highest (2.8), as shown by Figure 43 . Notice
that Luxembourg has the highest GDP per capita and also an above EU -28 average
household size. Looking at the trends displayed by Eurostat data it is possible to notice

that the overall trend in Europe is an increase in population accompanied by an increase

in the number of smaller households (in terms of persons per household) which seems to

contribute to a rise in energy consumption per household.

Figure 43 : Average number of people per househo Idinthe EU -28 Member States, 2015
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%2 Data on the adjusted disposable income are not available for LU and MT.
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In addition to the number of people per household, the actual size in square meters of
household dwellings is another interesting indicator of the households' energy
consumption. Large dwellings gener ally have a higher heating and cooling demand and
higher energy consumption by lighting equipment. Romania is one of the Member States

with the largest average number of persons per household (2.7) but it has the smallest
dwellings average size. Cyprus, Lu xembourg and Belgium are the Member States with
the largest average size of dwellings.

Figure 44:  Average size of dwellings for countries with available data in the EU -28, year 2012 %
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The average final residential energy consumption per dwelling in the EU -28 in the year
2015 reached 1.10 toe. Finland registered the highest consumption (1.67 toe) and Malta
(0.32 toe) the lowest.

Figure 45:  Final residential energy consumption per dwelling in the EU -28% year 2015.

1.8 1.67

1.6

14

=
N

1.10

[y

o
©

0.6

04 032

0.2

Final energy per dwelling (toe/dw)

LELEXTOES SO &&1‘3’ FFEPXILEFFE

Source: JRC calculation  based on Eurostat data

% Data for the following years are not available.
% Datafor AT,CZ, IE,LU are not available .
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Weather and climate are environmental conditions that affect energy consumption: for

instance severity of winter or hot summer seasons can lead to occasional consumption

peaks. The parameters which are related to the heating and coo ling needs are the so -
called heating degree days (HDD) and cooling degree days % (cDD).

The final residential energy consumption per dwelling has been decreasing during the 11 -
years period from 2005 to 2015 in the EU -28. In 2005 the residential consumption per
dwelling was 1.34 toe. In 2015, the consumption per dwelling is 1.10 toe, meaning a

decrease of 17.9%. Part of this decrease can be explained assuming an existing
correlation between the calculated energy consumption per dwelling and the changing

clima tic conditions (heating degree days) as shown in the Figure 46 . Variations in the
final energy consumption per dwelling follows the HDDs variations with exception of
variations observed between years 2008 and 2009 and between years 2012 -2013. These

excepti ons might be explained by the influence of other factors, notably income levels,
building design, energy systems and occupants behaviours. For instance, in 2009 the
impact of the economic crisis on consumption may explain the negative correlation
between f inal energy consumption and HDD, as GDP per capita and disposable income
fell that year.

Figure 44 : Final residential energy consumption per dwelling and heating degree days in the EU -
28,2005 -2015

mmmm Final residential energy consumption per dwelling in the EU-28 Heating Degree Days
14 - 3500
1.34
1.35 - 3400

131

1.32
- 3300
1.26
1.24 L 3200
1.22 ’ 121 ™22
. \ - 3100
1.16
1.15 v - 3000
1.10
. - - 2900
1,06
1.05 i - 2800
1 L 2700

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

H
R
N [&)] w

Heating degrees day

Energy per Dwelling (toe/dw)
P
P

Source: Eurostat %, Odyssee

Figure 47  shows the correlation between energy consumption per m2 and HDD in the
EU-28 Member States. The first evidence is that, as expected, countries with a colder
climate have, on average, higher levels of residential consumption. The second, and
more interesting evidence, is that countries with the same climatic conditions can
perform very differently in terms of residential consumption. Countries below the trend
line can be assumed to be more efficient countries in terms of residential consumption.

% A degree -day is defined as the difference in temperature between the outdoor mean temperature over a 24 -
hour period and a given base temperature. Per definition, the base temperature is 18°C. Thus, HDD and
CDD are the number of degrees that a day's averag e temperature is below/above 18°C which is the outside
temperature below which buildings need to be heated or cooled [Source: EEA].

% Final residential energy consumption per dwelling has been calculated by the report authors as the ratio
between the final  residential energy consumption and the total stock of dwellings in the EU -28 as made
available by Odyssee.
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Eastern European countries show higher level of residential consumption. Among the
countries with a cold climate Sweden and Finland provide an example of relatively low
level of residential energy consumption.

Figure 45 : Correlation between HDD and residential energy consumption per floor size, in the EU
28 Member States ¥, 2014
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Although the number of private households in the EU -28 has been continuously growing
and the size of houses in terms of persons per household has slightly decreased, the final

residential energy consumption follows a decreasing trend.

Figure 46 : Number of private households (in thousands) in the EU -28% 2005 -2016
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7 Data for BE, LU, and MT are not available.
% EU-26 excludes Ireland and Sweden. The complete time series for EU -28 is available starting from yea r 2009.
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Between 2000 and 2014 the average size of dwelling did, however, not considerably
change (increase by 5.2 sgm in the whole period). The decrease in consumption per
dwelling during the same period can thus not be explained by smaller households, and it
may be result of higher sh are of more efficient equipment and appliances, and other
improvements in building elements, for example building's envelopes.

Figure 47: Average energy per unit of area a year and floor size in the EU -28, 2000 -2014
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The average energy per unit of area at EU -28 level was 15 koe/m 2 in 2014. This
represents a drop by 24.24% which sets the lowest value along the analysed period

(2000 -2014). It can be observed that the increase of average floor area during the same

period contributed to reduce the value of this indicator.

The residential energy consumption per unit of area across the EU -28 Member States for
the year 2014 is illustrated in Figure 50 . To be noted that the average EU -28 level is
very close to the median. In 2014, Member States with the highest residential energy
consumption per floor area were Latvia and Estonia (24.5 and 23.4 koe/m 2), followed by
Romania (23.1 koe/m 2) and Czech Republic (21.4 koe/m ?). On the other hand, the
Member States with the lowest values were Portugal (5.9 koe/m %), Cyprus (6.1 koe/m  ?)
and Spain (9.4 koe/m  ?).

Figure 48 : Residential energy consumption per household floor size in the EU -28 Member States,
2014
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% Excludes BE, LU, and MT due to incomplete data.
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The following figure establishes a relationship between the residential energy
consumption per capita and the mentioned influencing factors (i.e. economic growth,
climatic conditions and living conditions).

Figure 49 : Residential energy per capita, normalized by HDD, GDP per capita and average floor
areain the EU -28,2000 -2014
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During the period 2000 -2014 the residential energy consumption adjusted to take into
account all the aforementioned factors shows a decreasing trend ( -39%). Th e trend is
mainly bound to the growing trends of income levels (GDP) and the average size of
households in terms of square meter per person, together with the decreasing trend in

the residential energy consumption. The alterations in the trend may be expla ined by the
influence of these factors. For instance, in 2007 a mild winter that led to lower energy
consumption, together with the rise of GDP per capita that year, brought down the

indicator. A different dynamics was registered in 2009, when despite the mild winter, the
GDP reduction due to the impact of the financial and economic crisis caused a rise by

2.8% in comparison to the previous year. In the following year (2010), the GDP recovery

and the higher number of HDD brought the value back to its overal | decreasing trend.

The following figure shows the adjusted final energy consumption per capita per Member
State. Compared to  Figure 35 it is possible to notice that, introducing climatic, economic
and dwelling -related corrections, the consumption ranking widely changes. Luxembourg
that was the State with the second highest level of energy consumption becomes the
State with the lowest lev el of final residential energy consumption, followed by Ireland
and Netherland. At the same time countries that in terms of absolute values of final
energy consumption performed very well, result in the following figure among the
countries that consume the most.
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Figure 50 : Adjusted final residential energy consumption per capita by EU -28 Member State,
comparison 2000, 2007 and 2015
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Looking at the growth rates of the adjusted final residential energy consumption per
capita over different time horizons it is interesting to notice how, irrespective of the

period and the State considered and with the exception of Cyprus and Spain, the gr owth

rate is negative.

Figure 51 : Adjusted final residential energy per capita consumption growth rates by MS in the EU
284°: 2000 -2015, 2000 -2007 and 2007 -2015

40

20 —

Growth rates %

SK LV EE LT BG CZ IE LU PL HR HU NL SI DE AT UK FR FI ES IT CY

H2000-2015 2000-2007 2007-2015

Source: Eurostat, Odyssee

Figure 54  shows the correlation between re sidential energy consumption and GDP per
capita, corrected to take into account population, floor area of dwellings, and HDD. In

this case it is possible to observe a negative correlation between residential consumption

and GDP per capita. This counterintu itive result is important in order to show how the
results change when climatic conditions are considered. In this case Nordic European
countries that are more efficient in terms of energy consumption position themselves

below the trend line.

40 For BE and Mt data are not available. For EU28, DK, EL, PT, RO, SE data are incomplete.
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Figure 52 : Correlation be tween adjusted residential energy consumption and GDP per capita in the
EU-28 Member States ', 2015
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3.2 Electricity consumption trends in the residential sector

Electricity accounted for 24.9 % of the final residential energy consumption in the EU -28
in 2 015 . This is the second highest share a fter gas consumption share (35.4 %). The final
residential electricity consumption in the E U-28 has grown by 10.7% in the period
between 2000 and 2015 . The el ectric ity consumption reached 795 TWh in 2015 , 87.6%
of which was consumed in EU -15 (696 TWh) and the remaining 12.5 % in NMS-13 (99
TWh). EU -15 and NMS -13 have increased their final electricity consumption over the
same period by 9.43% and 20.73 % respectively.

The highest consumption level during the analysed period has been registered in 2010
when final electricity consumed grew up to 850 TWh. Between 2000 and 2010 the final
electricity consumption in the residential sector was continuously increasing (with the
only exception of year 2007). After the peak in 2010 the consumption started to
fluctuate, by registering the most significant drops in 2011 ( -4.86%) and 2014 (  -5.18%).

In 2015 it increased by 1.21%.

41 Data on average floor area are not available for EU -28, BE, and EL for year 2015.
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Figure 53 : Final residential electricity consumption in the EU -28,2000 -2015

900 ~
795
800 1718
700 A .’.—_./.—.—H—H—./-\./.—.\-__.
600 - 696
— 636
<
= 500 -
E
2 400 -
g
8 300 -
1]
200 A
82 99
100 | Attt
0 T T T T T T T T T T T T T T T )
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
=—t=—FU-28 =—@=—FEU-15 =a=—NMS-13
Source: Eurostat
Figure 54 : Final residential electrical energy consumption annual growth rates in the EU -28, 2000 -
2015
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The final residential electricity consumption per capita in the EU -28 has gro wn by 6.18%
between 2000 and 2015 . The average per capita electricity consumption in the residential

sector was 1,5 64 kWh in 2015. In EU -15 the residential electricity consumption per

capit a registered a value of 1,725 kWh, with an increase of 2.49% over the period 2000 -

2015. The consumption was 1.82 times higher than that of NMS -13. To be noted that the
increase in the final resi dential energy consumption (26.6 %) in NMS-13 has been
accompan ied by a population's decrease by -4.6% in the same period
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Figure 55 : Final residential electricity consumption per capita in the EU
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Figure 56 : Final residential electricity consumption growth rates in the EU
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ates across the EU -28

-2015, it can be observed that eleven MS registered

below the European average (10.85 %).
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the lowest growth ra
-20.65 %, followed by

te between 2000 and 2015 has been
Slovakia ( -7.09 %) and United Kingdom ( -3.29%) .
the highest final residential electricity consumption growth rate

Spain (60.61%), Romania (58.06%), and Lithuania (50.54%). Figure 58

shows the growth rates for three different periods. It can be clearly noticed that there is
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a dramatic change in the consumption pattern after the financial and economic crisis

which peaked in 2008. For instance, Spain drastically changed its consumption pattern

from a growing trend of 56.39% for the period 2000 -2007 to a growing trend of 2.70 %
for the period 2007 -2015. Ten countries have undergone a positive gro wth rate in the
period 2007 -2015 . The highest growth r  ate took place in Romania (16.42 %).

Figure 57 : Residential electricity consumption per d welling in the EU -28, 2005 -2015
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The residential electricity consumption per dwelling was 3,180 KWh/dw in 2015, the
second lowest value registered during the whole period after year 2014. Over the period
2000 -2015 this value has been reduced by 8.91% ( Figure 59). The lowering trend is
observed along the whole 11 -years period with the exception of the years 2006, 2008,
2010, 2012, and 2015 when the consumption of electrical energy per dwelling grew in
comparison to the previous year. A positive correlation betwee n the consumption per
dwelling and the heating degree days can be observed with exception of year s 2006 and

2009. The negative correlation observed in 2009 was probably due to an income effect as
GDP had a significant drop that year.

Looking at the energy ~ consumption per household in 2015, it is possible to observe that
Romania was the country with lowest electricity consumption per dwelling with 1, 619
kWh, followed by Lithuania (1,998 kwh) and Poland (2,004 kWh ). In contrast, = Sweden
(8,429 kWh ), Finland ( 7,976 kWh) and France (5,269 kWh ) were the Member States with

the highest residential electricity consumption per household. Fourteen of the Member
States have residential electrical energy consumption per household below the EU -28
average. Only six Member States have incre ased their consumption in the 11 -years
period comprised between 2005 and 2015 , these are: Bulgaria, Estonia, Latvia,
Lithuania, Poland and Romania. T o be noted that all of them are NMS -13.
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Figure 58 : Residential electricity consumption trends per household by Member State in the EU -
28; 2005, 2010 and 2015
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As previously mentioned, weather conditions have an influence on energy consumption.

Figure 61 shows the mean heating degree days in the EU -28 by Member State between
1980 and 2015. The EU -28 Member States with the highest value of mean heating
degree days are Finland, Sweden and Estonia.

Figure 59 : Mean Heating Degree day s (1980 -2015) inthe EU -28“? by Member State
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2 values for Croatia are included in the Eurostat database starting from 2013.
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Figure 60 : Electricity prices for household consumers in the EU
taxes and levies included, 2007S2
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Electricity expenses as part of residential utilities are a cost to consider. In 2015, the

average EU -28 expenses per dwelling for electricity were EUR 666.60

price for household consumers has continuously grown during the last years (see

62). In the second semester of 2007 the average EU

0.1564/kWh and in the second semester of 2015 the price has reached EUR 0.2103/kWh.
In 2016, for the first time over the period considered, the electricity price registered a

decline (EUR 0.2054/kWh in the second semester). From 2007 to 2016 the price
increased by 31.33%.

Figure 61 : Electricity prices for household consum
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4 This value has been calculated from the average electricity price for household consumers (band DC)
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the price is composed by taxes and levies. This value almost doubles the EU -28 average
percentage of taxes and levies for the year 2015 (34.34 %).

Figure 64 shows the correlation between the electricity price and the residential
electricity consumption adjusted to take into account population, floor area of dwellings,

and HDD. As expected electricity consumption decreases if price increases , according to
the basic law of market demand.

Figure 62 : Correlation between adjusted residential electricity consumption and the price of
electricity in EU  -28 Member States ** |, 2015
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The following table  provides an overview of the final residential electricity consumption
across the EU -28 Member States. It shows electricity consumption in the residential
sector for years 2000, 2007 and 2015 , as well as the growth r  ates over the different
periods. D ata have been a Iready used and analysed along the chapter.

4 Data on average floor area are not available for EU -28, BE, and EL for year 2015.
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Table 2: Overview of final residential electricity consumption in the EU

-28 Member States, 2000 -

2015

Residential Electricity Consumption (GWh) Growth Rates (%)
2000 2007 2015 2000 -2015 2000 -2007 2007 -2015
EU-28 717,561 807,789 795,406 10.85% 12.57% -1.53%
BE 23,738 21,856 18,835 -20.65% -7.93% -13.82%
BG 9,858 9,376 10,644 7.97% -4.89% 13.52%
Ccz 13,822 14,646 14,382 4.05% 5.96% -1.80%
DK 10,215 10,349 10,177 -0.37% 1.31% -1.66%
DE 130,500 140,100 128,700 -1.38% 7.36% -8.14%
EE 1,466 1,773 1,728 17.87% 20.94% -2.54%
IE 6,375 8,063 7,881 23.62% 26.48% -2.26%
EL 14,207 17,957 17,538 23.45% 26.40% -2.33%
ES 43,619 68,214 70,056 60.61% 56.39% 2.70%
FR 128,720 141,589 152,441 18.43% 10.00% 7.66%
HR 5,729 6,392 6,202 8.26% 11.57% -2.97%
IT 61,112 67,220 66,187 8.30% 9.99% -1.54%
CY 1,055 1,608 1,515 43.60% 52.42% -5.78%
LV 1,189 1,794 1,759 47.94% 50.88% -1.95%
LT 1,767 2,489 2,660 50.54% 40.86% 6.87%
LU 792 844 900 13.64% 6.57% 6.64%
HU 9,792 11,250 10,839 10.69% 14.89% -3.65%
MT 559 658 656 17.35% 17.71% -0.30%
NL 20,019 22,268 22,682 13.30% 11.23% 1.86%
AT 14,962 17,723 16,974 13.45% 18.45% -4.23%
PL 21,034 26,369 28,280 34.45% 25.36% 7.25%
PT 10,056 13,863 11,974 19.07% 37.86% -13.63%
RO 7,652 10,389 12,095 58.06% 35.77% 16.42%
Sl 2,601 3,021 3,205 23.22% 16.15% 6.09%
SK 5,419 4,602 5,035 -7.09% -15.08% 9.41%
Fl 17,441 20,662 20,917 19.93% 18.47% 1.23%
SE 42,020 39,638 42,987 2.30% -5.67% 8.45%
UK 111,842 123,076 108,157 -3.29% 10.04% -12.12%

Source: Eurostat

3.3 Gas consumption trends in the residential sector

Gas consumption accounted for 35.4% of the final residential energy consumption in the

EU-28 in 2015, confirming gas as the main source of final energy. The final residential

gas consumption in the EU  -28 has dropped by 11% in the 16 -years period between 2000
and 2015. The gas consumption reached 97 Mtoe in 2015, out of which 87.95% was

consumed in EU -15 (86 Mtoe) and 12.05 % (12 Mtoe) in the NMS  -13. EU -15 and NMS -13
have both decreased their final gas consumption by 10.42% and 7.69% respectively.
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The highest consumption during the period between 2000 and 2015 occurred in 2010

when the gas consumption reached 121.96 Mtoe. In contrast, the highest consumption
drops occurred in 2011 and 2014 when gas consumption decreased by 16.60% and
17.72% compared to the previous year.

Figure 63 : Final residential gas consumption trends in the EU -28,2000 -2015
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Figure 64 : Final residential gas consumption annual growth rates in the EU -28, 2000 -2015
15%
10.02%
10% 8.16%
6.61%
o, H05% A63% 2219 3.83%
1.43% 0.96%
0%
-0.52% -1.14% -0.34%
-5% -2.72%
-6.94%
-10%
-15%
-16.60%
-20% -17.72%

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Source: Eurostat

The final residential gas consumption per dwelling in the EU -28 has reached 0.39 toe in
2015, which repre sents a drop by 23.53% in comparison to year 2005 level. Between

2005 and 2009 there was a decreasing trend which was interrupted in 2010 by a rise of

8.7%. In 2011, the final residential gas consumption per dwelling again decreased to

0.42 toe and grew in 2012 and 2013. In 2014, it has dropped again by 17.78% in
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comparison to the previous year, registering the lowest value of the analysed 11 -years
period.

Figure 65 : Final residential gas consumption per dwelling and heating degree days inthe EU -28,
2005 -2015
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Looking at the residential gas consumption per household across the EU -28 Member
States, it can be observed that during 2015 seventeen MSs have had below average EU -
28 gas consumption which is 0.44 toe per h ousehold (5175.2 kWh/household).
Figure 66 : Residential gas consumption trends per household in the EU -28 Member States, 2005,
2010 and 2015
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The MS with the highest residential gas consumption per household has been
Luxembourg (0.98 toe/household), followed by the Netherlands (0.89 toe/household)

and the United Kingdom (0.80 toe/household). The lowest gas consumption per
household occurred in Sweden (0.006 toe/household), Finland (0.010 toe/household) and

Bulgar ia (0.017 toe/household). The lowest values of gas consumption achieved by

Sweden and Finland despite their high value of mean heating degree days might be

explained by the use of other energy sources such as electricity, biomass or district

heating plants for heating purposes. It is notable that all the countries but Bulgaria,

Estonia, Greece and Portugal have decreased their consumption in comparison to year
2005.

Figure 67 : Final residential gas consumption growth rates in the E U-28 per Member State; 2000 -
2015, 2000 -2007 and 2007 -2015
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As already mentioned, the final residential gas consumption has decreased by 10.45% in

the period between 2000 and 2015. The MS with the highest growth rate has been

Bulgaria with  an increase in consumption over this period equal to 25,800%, followed by

Greece (7,159%) and Portugal (165%); whereas the highest reduction rates have

occurred in Sweden ( -71%), Slovakia ( -36%), and the United Kingdom ( -21%). Overall,
it can be observed a significant change in the consumption trend from 2007 onwards, as
illustrated in  Figure 69 . To be noted the cases of Bulgaria, Greece and Portugal, where

the growth rates sharply changed between the periods 2000 -2007 and 2007 -2015.

Since gas represents t he energy source with the highest share at residential level, it is
expected to have a considerable cost in the yearly energy bills. In 2015, the average EU -
28 expenses per dwelling for gas were EUR 311.51 . Despite its considerable
fluctuations the averag e EU-28 gas price for households has undergone a rise of 24.5%
between the second semester of 2007 and the second semester of 2016, when prices

were EUR 0.0511/kWh and EUR 0.0636/kWh respectively. The highest price level (EUR
0.0719/kWh) was reached during the second half of 2014.

4 This value has been calculated from the average gas price for household consumers (band D2) multiplied by
residential gas consumption per dwelling.
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Figure 68 : Gas prices for household consumers in the EU -28 by semesters, band D2 - all taxes
and levies included, 2007S2  -2016S2
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Looking at the gas prices across the EU -28 Member States for the year 2015 ( Figure
71), it is possible to notice that Sweden has the highest gas price (EUR 0.1152/kWh)

followed by Portugal (EUR 0.0979/kWh) and Spain (EUR 0.0844/kWh). The lowest gas

prices are found in Romania (EUR 0.0326/kWh), Hungary (EUR 0.0353/kWh) and Estonia
(EUR 0.042/kwh). As for electricity prices, Denmark has the highest percentage

(56.45%) of gas taxes and levies. The EU -28 average percentage of taxes and levies in
2015 is equal to 23.6%.

Figure 69 “®: Gas prices for household consumers in the EU -28, band D2, 2015
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46 Data are not available for CY, FI, and MT.
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Figure 72  shows the correlation between the price of gas and the residential gas
consumption adjusted to take into acco unt population, floor area of dwellings, and HDD.
Looking at the scatter plot it is possible to observe that the points are very dispersed and

the two variables look like uncorrelated.

Figure 70 : Correlation between adjusted reside ntial gas consumption and the price of gas in EU -

28 Member States %" 2015
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The following table provides an overview of the final residential gas consumption across
the EU -28 Member States. It summarizes data about gas consumption in the residential
sector for years 2000, 2007 and 2015, as well as the growth rates over different periods.
Data have been already used and analysed along the chapter.
Table 3: Overview of final residential gas consumption in the EU -28 Me mber States, 2000 -2015
Residential Gas Consumption Growth rates (%)
(ktoe)
2000 - 2000 - 2007 -
2000 2007 2015 2015 2007 2015
EU28 | 108,804.8 107,120.3 97,436.8 -10.45% -1.55% -9.04%
BE 3,292.6 3,278.8 3,186.7 -3.22% -0.42% -2.81%
BG 0.2 32.8 51.8 25800.00% 16300.00% 57.93%
Ccz 2,049.3 2,036.1 1,789.4 -12.68% -0.64% -12.12%
DK 658.5 634.7 591.8 -10.13% -3.61% -6.76%
DE 23,441.0 21,071.6 19,738.8 -15.79% -10.11% -6.33%
EE 41.9 48.9 49.3 17.66% 16.71% 0.82%
IE 437.8 591.7 554.0 26.54% 35.15% -6.37%

47 Data on average floor area are not available for EU
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Residential

Gas Consumption

Growth rates (%)

(ktoe)

2000 2007 2015 gggg ; 2883 - 28(1); ;
EL 4.9 176.6 355.7 7159.18% | 3504.08% | 101.42%
ES  |2019.9 3,779.0 3,018.1 49.42% 87.09% -20.13%
FR | 12,6614 12,9405 | 10,183.0 -19.57% 2.20% -21.31%
HR | 410.2 513.5 446.3 8.80% 25.18% -13.09%
IT 14,974.8 159421 | 16,985.6 13.43% 6.46% 6.55%
LV 63.5 109.6 98.1 54.49% 72.60% -10.49%
LT 104.0 1472 122.7 17.98% 41.54% -16.64%
LU 156.6 187.8 225.2 43.81% 19.92% 19.91%
HU | 30253 3,174.4 2,625.8 -13.21% 4.93% -17.28%
NL | 8508.6 7,393.9 6,814.0 -19.92% -13.10% -7.84%
AT [1,1343 1,008.0 1,098.0 -3.20% -11.13% 8.93%
pL 3,051.7 3,169.6 3,157.7 3.47% 3.86% -0.38%
PT | 99.2 220.2 262.9 165.02% 121.98% 19.39%
RO | 2216.9 2,067.4 2,242.8 1.17% -6.74% 8.48%
S| 58.6 85.3 1035 76.62% 45.56% 21.34%
SK | 16422 1,110.3 1,050.5 -36.03% -32.39% -5.39%
Fi 22.4 38.9 26.3 17.41% 73.66% -32.39%
SE | 1029 54.5 29.9 -70.94% -47.04% -45.14%
UK | 286258 27,3071 | 22,629.0 -20.95% -4.61% -17.13%

CY, MT i No available data.

Source: Eurostat
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3.4 Overview 1 Residential sector

The residential  sector accounted for 25.38% of the EU -28 total final energy consumption
in 2015 and it is the third energy consuming sector after transport and industry.

The final residential energy consumption in the EU -28 shows a reduction of 5.5% from
2000 to 2015. Th e EU-28 average final residential energy per capita for the year 2015 is
equal to 0.57 toe; it represents a fall of 9.5% compared to the year 2000. For what
concerns the residential energy mix, the main energy types which contributed to the final
residenti al energy consumption in the EU -28 in 2015 were gas (35.4%), electrical energy
(24.9%) and renewable energies (16%).

There are several factors which must be considered, at least qualitatively, when
analysing statistics related to residential energy consum ption trends. These factors are
related to economic growth, population growth, weather conditions and living conditions

(e.g. average number of people per household). For instance, a positive correlation is

often observed between the residential energy con sumption (final energy, electricity and
gas consumptions) and heating degree days. Other factors such as income levels may

also contribute to explain energy consumption data trends. The choice of variables
considered to better understand energy consumption trends can affect significantly the
interpretation. In the case of the residential sector, energy consumption indicators and

ratios based on GDP values might be less important than others based on the disposable
income of households or the adjusted gross disposable income since these latter
variables are more closely related to the purchasing power of residential energy
consumers.

The final residential electricity consumption in the EU -28 has grown by 10.7% in the
period 2000 -2015. The increase has been mo re pronounced in the NMS  -13 (20.73%)
than in the EU -15 (9.43%). Differences across EU -28 Member States are notable. The
lowest growth rate has been registered in Belgium ( -20.65%) and the highest growth
rate in Spain (60.61%). Overall it is possible to obs erve a break in the growing trend as a
consequence of the economic and financial crisis which peaked in 2007 -2008.

The residential electricity consumption per household was 3,180 KWh/dw in 2015, the

second lowest value registered during the whole period af ter year 2014. Over the period
2000 -2015 this value has been reduced by 8.91%. The average EU -28 expenses per
dwelling for electricity were EUR 666.60 for the same year.

The electricity price for residential consumers is characterized by an increasing tren d; the
average EU -28 electricity price has risen by 31.33% in the period between 2007 -S2 and
2016 -S2. In the second semester (S2) of 2013 the threshold of 0.20 EUR /kWh was
exceeded and the total price, with levies and taxes included, reached a value of 0.2 024
EUR/KWh for residential consumers. The electricity price is composed for a large part by

taxes and levies: the average percentage level of taxes and levies in EU -28 was 34.34%

of the total price in the year 2015.
In 2015, the final residential gas cons umption in the EU -28 has instead dropped by 11%

in comparison to year 2000. It is possible to observe a decreasing trend both in EU -15
and in NMS -13 with growth rates over the period 2000 -2015 of -10.42% and -7.69%
respectively. As pointed out for the fina | electricity consumption, there was a clear impact

of the financial and economic crises which have affected the gas consumption during and
after years 2007 -2008.

The final residential gas consumption per dwelling in the EU -28 has reached 0.39 toe in
2015, which represents a drop by 23.53% in comparison to year 2005 levels. The
differences among the EU  -28 Member States are significant. For instance, Luxembourg is

the highest gas consumer per household (0.98 toe/household) and Sweden the lowest
consumer of g as per household (0.006 toe/household). The average EU - 28 expenses per
dwelling for gas consumption were EUR 311.51 in 2015.
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The price of gas for household consumers has registered fluctuating growth rates and the
average EU -28 price has increased by 24.5% between the second semester of 2007 and
the second semester of 2016. The average percentage level of taxes and levies on gas

price in the EU -28 was 23.6% of the total price in the year 2015.
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4 Energy Consumption Trends in the Tertiary Sector

In this report the definition of tertiary sector includes public sector, professional,
scientific and technical activities, services and commerce 48 This chapter covers the
energy consumption trends in the tertiary sector, with a focus on electricity and gas
consumption t rends.

The tertiary sector accounts for a large share of GDP in the European Union. 73.76% of

the total gross value added was generated by this sector in 2015. It is also expected to

further grow in importance during the next years due to: (i) the shift i n end consumer
preference towards services; (ii.) the demand for services from services firms. These

factors point to a general tertiarization trend related to labour force and production.

Figure 71 : Percentage of gross value  added in current prices by economic sector in the EU -28,
2015
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Source: Eurostat

Also employment rates registered in the recent years show that there have been changes

which have provided opportunities for increased productivity in knowledge -intensive

sectors, leading to additional possibilities for labour re-allocation and employment growth

in certain sectors. Manual workers T in particular in manufacturing and agriculture i are

however replaced in the process of automation ( Figure 74 )%,

“® This category is also known as the "commercial sector" and represents non -residential buildings in the
services sector.

4® Organization for Economic Cooperation and Development (2015), OECD Science, Technology and Industry
Scoreboard 2015: Innovation for growth and society , Paris: OECD Publishing.
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Figure 72 : Change in total employment in the EU -28, 2010 -2014, absolute numbers
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Figure 74  shows indeed that employment in the tertiary sector (i.e. professional,
scientific and techn ical services, public administration and health services, wholesale,
retail, etc.) has increased, while employment in other sectors (mostly manufacturing,
construction, agriculture, forestry and fishing), has markedly decreased during the recent
years.

4.1 Final energy consumption trends in the tertiary sector

The tertiary sector accounted for 13.55% of total final energy consumption in the year
2015. Considering its share in value added this is relatively low compared to e.g. the
industry sector. This latter sector consumed 25.35% of total final energy but with a
contribution of just 19.42%  *° to the total value added in 2015.

The final tertiary energy consumption in the EU -28 has risen by 21.5% in the period from
2000 to 2015. This increase has been experienced by both EU -15 and NMS -13 where
final energy consumption increased by 20.95% and 17.65% respectively. In 2015, the

fina | tertiary energy consumption reached 147 Mtoe, out of which 86.4% (127 Mtoe) was

consumed in EU -15 area and 13.6% (20 Mtoe) was consumed in the NMS -13. The peak
of consumption was reached in the year 2010 (157.8 Mtoe) as illustrated in Figure 75
%0 Construction sector is accounted independently i see Figure 103.
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Figure 73 : Final tertiary energy consumption in the EU
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Figure 74 : Final tertiary energy consumption in the EU -28, 2000 -2015 (detailed)
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Looking at the growth rates along the same period ( Figure 77 ), a general growing trend
can be observed between 2000 and 2010 with the exception of the years 2002, 2007 and

2009. Notably, an increase by around 10% has been registered in 2003 in co mparison to
the previous year. This considerable increase in the energy consumption can be partially

explained by looking at the weather conditions: 2003 was a very hot year, fact which

may explain the increase in the energy consumption (e.g. higher use of air - conditioning
systems). After 2010, the final tertiary energy consumption moved in different directions.
To be noted that the decreases seen in 2011 and 2014 have brought back the final
tertiary energy consumption to 2007 levels. A new increase of 3.63 %
registered in 2015.

has been
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Figure 75 : Tertiary final energy consumption annual growth rates in the EU -28,2000 -2015
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As previously mentioned, the EU -28 final tertiary energy consumption has grown by
21.5% in the last 16 years. Nevertheless, the growth rates are markedly different before

and after 2007 for the majority of the Member States. The Member State with the

highest reduction rate of final tertiary energy consumption over the entire period was

Slovakia with -40.92%, followed by Hungary ( -27.86%) and Slovenia ( -13.18%). In
contrast, the Member States which have experienced the highest growth rates in energy
consumption in the service sector were Malta (191.45%), Romania (161.70%) and

Cyprus (98.88%), all belonging to NMS  -13 group.

Figure 76 : Final tertiary energy consumption growth rates by MS in the EU -28; 2000 -2015, 2000 -
2007 and 2007 -2015
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To be noted the significant change in the growth rates across differen t sub -periods in
Romania, Greece, Lithuania, Latvia, Austria and Ireland. In Romania, in particular, the

growth rate passed from +200% in the period 2000 -2007,t0 -12.76% during 2007 -2015
period, It is also true that overall, the growth rates of Member Sta tes do not show as
significant differences between the sub -periods (i.e. 2000 -2007 and 2007 -2015) as in
other economic sectors. As remarked before, this might be the result of an on -going
tertiarization process at European level.

The final energy mix in th e tertiary sector of EU  -28 was mainly formed by three energy
sources which accounted for more than 90% of the total final energy consumption in

2015. Electricity had the highest share (48.85%), followed by gas (30.33%) and total
petroleum products  (10.38%). Other contributors to the energy mix have been derived
heat (6.17%), renewable energies (3.36%), waste (0.19%) and solid fuels (0.73%).
Changes compared to the scenario of year 2000 are mainly due to a reduction in the
share of petroleum products (-8.28%). Electricity (+3.89%) and gas (+1.93%) have
instead acquired larger shares together with derived heat (+0.68) and renewable
energies (+2.3). Solid fuels and waste have reduced their shares by 0.49% and 0.02%
respectively.

Figure 77 : Final energy mix in the tertiary sector in the EU -28, 2000 and 2015
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An interesting indicator to consider in the analysis of the energy trends in the tertiary

sector is the energy consumed per employee. The final average e nergy consumption per
employee in the tertiary sector in the EU -28 was 0.87 toe per employee in 2015 ( Figure
80).

In 2015, the Member States with the highest energy consumption per employee were
Finland (1.48 toe/emp.), Luxembourg (1.23 toe/emp.), and Be Igium (1.23 toe/emp.). On
the other hand, Romania (0.45 toe/emp.), Bulgaria (0.52 toe/emp.), United Kingdom

(0.63 toe/emp.) and Greece were the Member States with the lowest final tertiary energy
consumption per employee.

Figure 78 : Final energy consumption per employee in the tertiary sector in the EU -28 Member
States, 2015
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Looking at the trend of this indicator over the period 2000 -2015 ( Figure 81 ) it is
possible to notice that it has registered the same value (0.85 toe/emp.) in both years

2000 and 2014. The maximum was reached in 2010 (0.97 toe/emp.). In 2015 its value
was equal to 0.87 toe/emp.
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Figure 79 : Final energy consumption per employee in the tertiary s ector and Heating Degree Days
in the EU -28, 2000 -2015
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A qualitative analysis of the energy consumption trends per employee can be attempted
by considering some influencing factors such as weather and climate conditions and
employment values in the tertiary sector. The tertiary sector has created 26.6 million
employees in the period from 2000 to 2015, with a growth rate of 18.70%. There is a
clear impact on the employment rate by the recent financial and economic crisis. A
13.98% growth rate was indeed registered during the period 2000 -2010, whereas the
employment growth rate was only 4.14% during the period 2010 -2015. Despite this

recent slowdown in the growth of number of employees, the tertiary sector continues to
constantly increase in the Eur ~ opean Union.

Given the nature of the tertiary sector which includes public sector, professional,

scientific and technical activities, service and commerce; comfort conditions (e.g.
temperature or humidity levels) are important and can be considered as key factors in
the evaluation of energy consumption in the tertiary sector. Therefore, it is also of

interest comparing qualitatively the heating degree days with the trends in energy
consumption and employment.

Figure 81  shows the heating degree days together with the final energy consumption
per employee. A certain degree of correlation between the two trends can be inferred by
this figure.

Figure 82  shows the trend of employment together with the final energy consumption in

the tertiary sector. This graph, a s the previous one, helps in analysing the influence of
external factors, related to weather and population dynamics, on energy consumption. By
looking at the graphics it can be stated that weather conditions had a greater influence

on per capita consumpti  on than the employment rate. For instance, during the period
2000 -2008 when the employment rates were increasing continuously; an expected
negative correlation between consumption and employment should have made decrease

the values of final energy consumpt ion per employee. In contrast, consumption
augmented as was the case for heating degree days (HDD), as illustrated in Figure 81
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Figure 80 : Final energy consumption and employment rates in the tertiary sector in the EU -28,
2000 -2015
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The following table provides an overview of the final energy consumption in the tertiary
sector with a breakdown by Member States.
Table 4: Final tertiary energy consumpt ionin the EU -28 Member States
Growth
Final Tertiary Energy Consumption in the EU -28 MS (ktoe) Rate
2000 -
2015
2000 2005 2010 2011 2012 2013 2014 2015 (% year)
EU28 | 121,420 144,160 157,770 147,425 149,759 150,674 141,784 146,924 21.01%
BE 3,476 4,152 5,027 4,449 4,540 4,904 4,225 4,558 31.11%
BG 648 824 989 1,047 1,023 965 926 992 53.10%
Ccz 2,973 3,105 3,154 3,032 2,936 2,885 2,799 2,852 -4.06%
DK 1,843 2,002 2,128 1,948 1,979 1,965 1,815 1,867 1.27%
DE 25,793 33,193 35,356 31,910 33,250 34,489 33,043 34,716 34.59%
EE 289 389 424 402 424 418 458 466 61.25%
IE 1,367 1,644 1,523 1,331 1,333 1,305 1,237 1,245 -8.93%
EL 1,311 1,946 1,952 1,868 1,938 1,818 1,712 1,873 42.79%
ES 6,710 8,415 9,797 10,203 10,046 9,615 8,845 10,037 49.59%
FR 18,359 20,760 23,176 21,712 22,882 23,245 22,159 22,542 22.78%
HR 492 692 775 761 731 711 676 742 50.73%
IT 11,542 15,053 16,979 15,751 15,931 15,847 14,667 15,392 33.35%
CY 108 161 248 237 223 203 203 214 98.88%
LV 473 595 598 557 623 600 609 586 24.08%
LT 464 562 603 587 614 597 594 577 24.49%
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Growth
Final Tertiary Energy Consumption in the EU -28 MS (ktoe) Rate
2000 -
2015
2000 2005 2010 2011 2012 2013 2014 2015 (% year)
EU28 | 121,420 144,160 157,770 147,425 149,759 150,674 141,784 146,924 21.01%
LU 365 368 426 371 397 413 362 399 9.55%
HU 3,027 3,511 3,049 3,053 2,354 2,337 2,115 2,184 -27.86%
MT 43 48 92 88 100 109 120 126 191.45%
NL 6,241 6,932 7,803 6,937 7,175 7,194 6,327 6,553 5.00%
AT 2,549 3,325 3,335 3,012 2,989 2,882 2,801 2,725 6.92%
PL 4,965 6,728 8,832 8,425 8,357 8,071 7,794 7,814 57.39%
PT 1,396 2,195 1,883 1,855 1,843 1,787 1,901 1,960 40.41%
RO 673 1,670 1,881 1,774 1,763 1,785 1,768 1,762 161.70%
Sl 527 475 533 532 453 468 427 457 -13.18%
SK 2,200 1,751 2,106 1,603 1,452 1,711 1,234 1,300 -40.92%
FI 2,324 2,618 3,078 2,844 3,008 2,886 2,869 2,714 16.80%
SE 4,405 4,297 4,550 4,025 4,085 3,962 4,034 3,999 -9.22%
UK 16,860 16,750 17,475 17,112 17,311 17,504 16,067 16,275 -3.47%
Source: Eurostat
4.2 Electricity = consumption trends in the tertiary sector
In 2015, the service sector accounted for 30.45% of the final electrical energy

consumption. It had the largest share of consumption after the industry sector (36.35%),
as reported in  Figure 24

Turning to the tert iary sector energy mix, electricity accounted for 48.85% in 2015,
representing the highest share among the different energy types.

The total final electricity consumption increased by 31.43% during the period from 2000

to 2015. In 2015, the EU  -28 electrici ty consumption reached 834.6 TWh, 86.6% of which

were consumed by EU -15 Member States. A continuous increase with an average growth

rate above 3% per year can be observed between 2000 and 2010 in the EU -28. In this
year electricity consumption in the secto r reached its maximum level (848.6 TWh). Since
2011 a decreasing trend has been registered. In 2011, a fall by 2.63% occurred due to

the reduction in the consumption of EU -15 area ( -3.23%), while NMS  -13 increased their
consumption by 1.22% in the same peri od. After a new decrease in 2014, in 2015 it is
possible to observe an increase of 2.79% in the final tertiary electricity consumption.

The overall raise in the final tertiary electricity consumption has been more relevant in
the NMS -13 area than in the EU -15. NMS -13 experienced a raise by 51.01%, whereas
EU-15 increased their electricity consumption by 28.86%.
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Figure 81 : Final tertiary electricity consumption in the EU -28,2000 -2015
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Fig ure 82 : Tertiary electricity consumption annual growth rates in the EU -28,
2000 -2015
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As already mentioned, the final tertiary electricity consumption has increased by 31.43%

in the period 2000 -2015. Looking at  the growth rates of the different Member States
(Figure 85 ), it is observed that twelve MSs have registered a growth rate below the EU

28 average. During the previously mentioned period, the MSs with the highest growth
rates have been Romania (115.12%), Es tonia (100.79%) and Malta (98.81%).
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In contrast, the MSs with the lowest growth rates have been Hungary ( -10.62%),
Denmark (0.09%) and the United Kingdom (3.53%). All the MSs, without exceptions,

show a positive growth rate in the period from 2000 to 2007

. The highest growth rates

were found in Latvia (74.90%), Estonia (68.31%) and Croatia (66.54%) during this latter
time period. In the period from 2007 to 2015, ten EU

growth rate trends and turned them into negative ones.

-28 countries have reversed their
The highest growth rates

occurred in Malta (51.13%), Romania (46.95%), and Slovenia (25.27%); while the
-26.87%), Ireland (  -22.55%) and Denmark

lowest growth rates took place in Hungary (
(-9.50%).

Figure 83 : Final tertiary electric ity consumption growth rates by MS in the EU -28;
2000 -2015, 2000 -2007 and 2007 -2015
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The average annual electricity consumption per employee was 4,949 kWh/emp in the EU

28 in 2015. Fourteen Member States had above EU

per employee as illustrated in Figure 86

(3,536 kWh/emp).

-28 average electric ity consumption

. The MSs with the highest consumptions per
employee were Finland (9,502 kWh/emp), Sweden (7,474 kWh/emp) and Estonia (6,775
kWh/emp). On the other hand, the countries with the lowest electricity cons umptions per
employee were Romania (2,147 kWh/emp), Hungary (2,726 kWh/emp) and Lithuania

Weather and climatic conditions cannot explain the large differences in per capita
electricity consumption observed e.g. between Finland and Lithuani a. The climatic
conditions may not explain this difference as both countries are ranked as first and fifth
respectively in the value of Mean Heating Degree days (see Figure 61 ). The difference
may be explained not even by referring only to GDP influence, a s again, United Kingdom
and Finland have e.g. similar values of GDP per capita (see
factors that might explain this difference in electricity per employee it is possible to find:

s in the tertiary sector, cultural and social
habits, energy consumption patterns of different energy types, structural differences in

the national economies and/or the combination of all these factors.

installation of more energy efficient technologie

For instance, analysing the general energy consumptio
and Finland, it is observed that these countries rely more on electricity than on gas as
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Figure 39 ). Among the other

n values per employee of Sweden



energy type (see Figure 91 ). Other States, such as Lithuania or Latvia, have
consumption levels per employee below the average of EU -28 both for electricity and
gas. In these countries a high percentage of citizens is served by District Heating and the

energy mix seems more balanced.

Figure 84 : Annual electricity consumption per employee in the tertiary sector in the EU -28, 2015
12,000 -
10,000 -~ 9,502
‘S 8,000 -
£
(5]
=
&
8 6,000 -
2 4,949
=
£
(]
5 4,000 -
o
2
2 2147
S 2000 -
m ’
0 4
— —_ | w _
2555 R8Y354802a8UFEPR L3058
L

Source: Eurostat

The average European electricity consumption per employee has risen by 11.2% in the

period from 2000 to 2015. An overall growing trend has been experienced as shown in

Figure 87 . The maximum in the analysed time series was registered in 2010, when the
electricity consumption per employee reached 5,240 kWh/emp. The highest values of
electricity consumptions per employee have been registered in the period from 2008

2013, when the consumption remained steadily above 5,000 K Wh/emp. In 2014, a fall by
3.3% was registered and the electricity consumption per employee declined to 4,892
kWh/emp. In 2015 the consumption level increased by 1.2%, standing at 4,949
kWh/emp, still below the threshold of 5,000 kWh/emp.
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Figure 85 : Annual electricity consumption per employee in the EU
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Table 5 provides an overview of the final electrical energy consumption in the tertiary
sector with a breakdown by Member States.
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Table 5: Final tertiary electricity consump tion in the EU -28 Member States

Final Tertiary Energy Consumption in the EU-28 MS (ktoe) Growth Rate
2000-2015
2000 2005 2010 2011 2012 2013 2014 2015 (% year)
EU28 634,955 737,672 848,611 826,258 836,282 828,336 811,952 834,642 31.459
BE 12,236 12,703 22,182 21,653 21,954 22,262 21,421 21,755 77.809
BG 5,062 6,143 8,101 8,437 8,170 7,954 7,831 8,163 61.269
cz 11,559 12,530 14,851 14,471 14,469 14,809 14,464 14,875 28.699
DK 9,954 10,472 10,835 10,656 10,481 10,227 10,039 9,945 -0.099
DE 125,453 137,235 154,075 146,990 150,511 150,947 142,868 149,872 19.469
EE 1,401 1,929 2,511 2,378 2,536 2,530 2,795 2,813 100.79Y
IE 5,590 8,465 7,166 6,501 6,279 6,366 6,439 6,746 20.689
EL 12,260 16,479 18,000 16,839 18,470 17,008 16,802 17,926 46.22Y
ES 50,023 63,823 83,892 81,300 80,212 75,569 70,309 72,001 43.94Y
FR 106,313 125,188 144,664 136,494 141,622 140,556 142,574 146,269 37.58Y
HR 2,926 4,413 5,385 5,516 5,513 5,387 5,215 5,405 84.72Y
IT 56,595 73,875 85,619 86,912 90,279 88,982 88,489 92,085 62.719
CY 1,251 1,786 2,256 2,138 2,000 1,786 1,838 1,886 50.769
LV 1,546 2,142 2,420 2,487 2,798 2,703 2,882 2,725 76.269
LT 1,872 2,686 2,839 2,953 3,114 3,130 3,218 3,110 66.139
LU 1,647 1,750 1,994 1,881 1,946 1,999 1,974 2,000 21.439
HU 8,880 9,931 11,355 11,466 7,817 7,507 7,647 7,937 -10.629
MT 504 563 797 829 888 896 943 1,002 98.819
NL 28,796 33,698 36,766 36,911 36,106 36,238 35,506 35,752 24.169
AT 11,586 10,989 11,953 12,051 12,636 13,265 12,025 12,385 6.90%
PL 27,756 33,357 43,669 44,190 44,378 43,130 45,172 45,443 63.729
PT 11,288 14,407 16,397 16,270 16,007 15,707 16,756 17,193 52.319
RO 3,908 4,000 7,581 7,869 7,897 7,961 8,223 8,407 115.129
S| 2,126 2,421 3,066 3,261 3,168 3,218 3,141 3,232 52.029
SK 5,268 6,151 8,014 8,232 6,450 7,549 6,145 6,866 30.33Y
FI 13,287 15,523 17,846 17,263 17,857 17,505 17,459 17,433 31.209
SE 25,383 26,135 27,187 24,636 25,741 25,504 26,347 27,736 9.27%
UK 90,485 98,878 97,190 95,674 96,983 97,641 93,430 93,680 3.53%

Source: Eurostat

4.3 Gas consumption trends in the tertiary sector
In 2015, 18.86% of the total final gas energy consumption of the EU

sector (41.24%) and the industry sector (36.67%), as shown in

-28 was generated
in the service sector, this being the third highest share after those of the residential

Figure 28

focu sing on the tertiary sector energy mix, gas accounted for 30.33% of total final
consumption in 2015, representing the second highest share among the different energy

types after electricity.
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http://ec.europa.eu/eurostat/statistics-explained/images/1/1d/Road_freight_transport_by_economic_activity_(NACE_Rev_2),_2015_(million_tonne-kilometres)-F5.png



http://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:Greenhouse_gas_(GHG)
http://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:Global-warming_potential_(GWP)
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http://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:Business_cycle
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