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Key Messages

This publication presentan overall view on energy efficiengpolicies andtrendsin
energy usendenergyefficiency inthe EU27. It relies on the following two databases
that over all EU27 member countries plus Croatia and Norway:

V The ODYSSEE database on energy efficiency indicators, with data on energy
trends, drivers for energy use, explaining variables and emelafed CQ
emissionsWww.odysseendicators.org).

V The MURE database with policy measures on energy efficiency, including the
impact of the measureg/vw.mure2.conj.

Both tools are used to support energy policy formulatiothbyEuropean Commission,
e.g. ascontribution tothe monitoring and evaluation of the Energy Service Directive.
The following points summarise the key messages from the analykis study

Overall energy efficiency trend and policies

e The energy eftiency of final consumers improved by %3 on average in the
EU-27 between 1996 and 2007. This resuliedenergy savings of about
160 Mtoe, of which half in industry.

e Energy efficiency improvements, for the EXJ as a whole, as measured with
ODEX, seemad to bein line or abovethe indicativetargetof the Directive for
Energy Efficiency and Energy Services (ESBy) many coatries. Hbwever, the
definition of energy savings not directly comparable.

e In most countries and sectors, there has been aslowin energy efficiency
progress since 2000, which is partly explained by the slower economic growth
(business cycle effect).h& performances achieved by the various countries range
from 2 to 20%.

e The decoupling between energy use and economic gcigvitontinuing: since
1990, energy consumption has been growingnatone third of the rate of GDP.
In the period 20042007 this rate has further slowed down to nearly a full
decoupling. Electricity use was still growing with three quarters of the G&ie
since 1990, slowing down to around %&0of GDP growth in 2002007 .

e CO, emissions of final consumers were in 200% Selow their1990 level.
Almost 40% of this reduction is due to substitutibyfuels with lower emission
factors, the rest is due & reduction in energy intensity.

e Major new energy efficiency policies have been introduced over the past years
and are at present implementdédut some of them face major delagsdor

2 Final energy normalised for annual climate variations. The uncorrected final energy use was even
decreasing during that period.
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strong debate about the exact desmpch as the revised Energy emance
Directive for Buildings (EPBD), the Eedesign Directive and its implementing
regulation, the C@strategy for carsand the Energy Efficiency and Services
Directive. The latter wasonfronted with methodological questi@nhow to
measure energy éffency. However, he Odyssee indicatovsill contribueto its
implementatiorwith ther use adop-down evaluation methods.

e The patterns of policy measures undertaken across the different Member States
and the different sectors vary according to tagamal debate and practices and
to the specific energy uses.

e EU energy efficiency polies have an increasing impactthe national level.
However, the impact is still quite different from sector to sector. While EU
measures represent already nearlg dinird of all measure in the residential
sector (in particular due to the appliance labelling Directivespénobsscutting
measures (due to measures such as the CHP Directive, egwalicies which
impact on decentrased renewables, and the edesign Diective), it is still
weaker in the othegectors.

Industry

e Energy efficiencyregulationshave played a smaller and not always efficient role
in the past in the industrial sector. This is going to change in future with more
and more energy perimance standards being emitted under the-d&sign
Directive for Energyusing Products for industrial cresatting technologies,
such as electric motors, pumps, ventilators and lighting.

e Financial and fiscal incentives continue to be the most widespneagures to
improve industrial energy efficiency. Increasinglyose incentives are combined
in measure packages with other measures such as mandatory auditing and
information measures.

e Negotiated/voluntary agreements originally have targeted mainlygener
intensive industries, partially to avoid taxation of industrial energy Despite
the implementation ofEU Emission Trading Scheme ETS in 200Gfch
measures continue to be renewed and to spread partially within the new EU
Member States They are in grticular attractive for industries outside the EU
ETS and are explicitly mentioned in the EU Directive for Energy Efficiency and
Energy Services.

e Different types of innovative measures for energy efficientyave been
introduced in the different EU Memb@&tates:e.g. Ecodesign standards for
energyusing productsnew marketased instrumentend theEU ETS.

e The industrial sector was 30 more energgfficient (measured by the ODEX)
in 2007 than in 1990 which makes industry the sector with the largest



improvement. All industrial branches improved considerably, in particular the
chemical sector and the engineering sectors.

e Energyintensiveindustrial products have improved unit consumption between
2000 and 2007 by average rates of%/gear for glass, @.%/year for paper and
up to 2%lyear for steel and cement. Individual countries showed much larger
annual improvements in energy efficiency.

e With the economicrisis energy efficiency improvement wirobablybe slower
in the next two to three yearsdagise the economic stimulus plamsre mainly
focused on the building and transport infrastructure. Howetveani be expected
in future that due to energy efficienapprovement with electrical equipment
(e.g. due to standards for electric motors), eslentricity uses will be stabilising
in the industrial sector;

e The i ndust r jemibsionssen@@00 were@abel@\Qheir 1990 level.
Despite the fact that this was a substantial achievement, further reduction
potentials are possible by meansiroproving energy efficiency. The industrial
sector like households and the tertiary sectagy also contribute to lower GO
emissions from the electricity sector by a lower demand for electricity.

Transport

e In terms of policy measures, the main foemas on cars, and especially on
increasing the efficiency of new cars. Those measures have already led to
significant improvements in efficiency and specific emission reduction.

e Since 2007/2008 measures on new cars have clearly been reinforced, involving
increased subsidy schemes and a new EU Directive on mandatory emission limits
for new cars.

e Most countries have established some form of greening of tax systems related to
car use and ownership. However, the lack of comparable data makes it difficult to
compare the total amount of those taxes.

e Trucks and lighiduty vehicles are not sufficiently addressed by policies, despite
the rapid growth of their energy consumption.

e Modal shift measures are still scarce, especially with regard to freight transport,
and only very limited results have been achieved in that area.

e Il nnovative measures i n the transport
linking purchase and/or annual tax to specific ,Cénissions car labels
combined with easily accessible wikasedmformation for comparing the energy
performance of carsnnovative toll systems for trucks and caisnovative
information campaigns aimed at promoting mobility managemamd modal
shift.



The transport sector was ¥ more energy efficient in 2007 than 1990. Most
of the gains come from cars.

The energy efficiency of cars is improving on a regular basis (b¥l&ar since
1990); on average in the EU, cars consuméttel100 km less in 2007 than in
1990.

As a result of the agreement between@oenmission and the associations of car
manufacturers (ACEA, JAMA and KAMA), as well as the increase in fuel prices,
new cars sold in 2007 were ¥ more efficient than new cars sold in 1995. Part

of the improvement in the performance of new cars is offiged general shift
towards larger cars over most of the periods, although in 2007 and 2008 that
trend was reversed, seeing an increase in smaller cars.

The transport sector is the only emske sector in which C{Qemissions continue

to increase: emissions 2007 were 266 above their 1990 level$dowever,

some countries have reversed this trend, and first figures from the economic year
2009 show a strong impact on transport energy use.

The CQ emissions of new cars have decreased B kince 1995. Hoewer, in

2008 the average specific emissions weredl@bove the 2008 target of
140g/km stipulated in the agreement between the European Commission and the
associations of car manufacturers.

Households

In the period 1992006, the overall energy efficieyn improvement was 0%
per year. The rate has decreased somewhat since the nineties. Just over half of the
countries realise less than théoclrequested in the Energy Service Directive.

Due to liberalisation of energy markets new policy measure tygpes émerged,

such as White Certificates systems, Energy Performance Contracting and Energy
Efficiency Commitments. Within a prescribed overall target for energy savings it
is left to the managers of these programs how the savings are realised.

More and mee policy measures are directly or indirectly the result of EU policy,
such as the directives on Labels (electrical appliances), Energy Performance of
Buildings (EPBD), Energy efficiency and Energy Services (ESD) anetlEsign
(energy usingproducts. After joining the EU the amount of new policy measures
for new member states increased considerably.

However, becausep to 2007 theEPBD, ESD and Ecdesign directives did
hardly result in implemented policy measuyes theseEU policy cannot have
had meh effect on the energy savings analysed here for-2007. Above
average savings were realided electric appliancegprobably with help ofthe
EU labelling policyfrom 1993 on.



Fuel use per household more or less stabilises with moderate econowih gr
and a reasonable amount of energy savings. However, in countries with high
economic growth and/or lack of saving efforts fuel use keeps increasing.

Electricity use per household increases despite energy savings, even for countries
with low economic gowth. In case of high economic growth (Ireland, Spain),
taking up modern life styles (Eastern European countries) or introduction of air
conditioning (Southern countries) the electricity growth is substantial.

For households the most innovative and affe® measures are performance
standards on dwellings and appliances, performance programs such as White
Certificate systems and broad action plans with a combination of measure types
that addresses all conditions for implementation.

Taxes on energy or@;, policy addressing energy poverty and policy measures
on inspection and maintenance eggarded asnovative complementary policy
measures.

Services

Since 1997,He decrease in energy consumption per emploge®) is in strong
contrast with thafor electricity (+14%). Large increases in electricity use are
probably due to the introduction of cooling in summer (all southern countries), to
strong economic growth (Ireland) or more electricity consumption per employee
(eastern European countries).

The fuel consumption (including heat) per employee shows differences between
countries that are partly explained by the winter climate, but there is no clear
correlation with the stage of economic development.

New member states often lag behind as tdtlkadness of the package of policy
measures. EU wide standards, financial support and information are most
applied, energy taxes and voluntary agreements are hardly used.

In total aboutonefifth of all national policy measures is due to EU policy, e.qg.
transposition of EU directives.

Energy Performance Contracting using ESCOsegarded asan innovative
policy measure because the whole process of implementing saving measures is in
one hand.
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1. Introduction

The aim of thigeportis to provide insight into past developments for energy efficiency
trends and related policy measuaesoss all sectorsf the economyn the EU27. The

report summarises the content of 4 sectoral brochures prepared in the framework of the
ODYSSEE MURE projectThese fourbrochure analysethe overall developmeruf

energy efficiencythe industrial sectothe transport sgor, and finally the residential

and tertiary sectord his reportshould help policymakers and other parties involved in
energy efficiency and COemission reduction in adapting present policy and
formulating new effective policy measures. Although thainmfocus is on energy
efficiency improvement and the effect of various policy measures, other drivers
affecting the energy demand trends are also considered, such as the impact of economic
growth, economic cycles and energy prices.

This analysis is basedn two databasg ODYSSEE on energy efficiency indicators
(Box 1.1) and MURE (Box 1.2) on policy measurethat cover the Et27 plus Croatia
and Norway.

Box 1.1: ODYSSEE database

The ODYSSEE databasaww.odysseéndicators.or{) is used for the monitoring and evaluation of

annual energy efficiency trends and energgted CQ emissions. The energy indicators are calculated

for the years from 1990 on (ELb countries) or from 1996 on (new Member States). The inputs for the

indicators are provided by national energy agencies or institutes according to harmonised definitions

and gudelines.

ODYSSEE encompasses the following types of indicitors

e Energy/CQ intensities: relate the energy used in the economy or a sector to macroeconomic
variables (e.g. GDP, value added).

e Specific energy consumption: relate energy consumption to qalygidicators (e.g. specific
consumption per ton of product);

o Energy efficiency indices by sector (ODEX) to evaluate energy efficiency progress (in %).

e Energy savings to measure the amount of energy saved thneergly efficiency improvements.

¢ Adjustedindicators to allow the comparison of indicators across countries (in particiuatraents
for differences in industrial structure).

e Benchmark/target indicators by sector to show the potential improvement based on countries with
the best performance (duation based on adjusted indiors).

¢ Indicators of diffusion to monitor the market penetration of eneffjgient technologies (e.g. share
of high efficiency motors).

The indicators from the ODYSSEE database are now used to monitor trends in energy
efficiency among countries in a harmonised way. They are increasingly used by the
European Commission as well as by several international organisations, among others:

e DG-TREN: the EC has made explicit reference to the ODEX ahlis in the
Energy Service Dective as a way of contributing towards monitoring the
Directive in a sec al | ecdovinmpapproach. The EMOS

® The methodological issaseand precise definitions of indicators and data are dealt with at the end in a
specific section ADefinitions and Gl ossaryo.

12


http://www.odyssee-indicators.org/

Market Observatory) includes about 20 indicators from ODYSSEE. The Energy
Demand Management Committee of ESD has proposed iodicaimilar to
those of ODYSSEE to measure energy savings wittutopn methods.

e EEA (European Environmental Agency): uses data and indicators taken from the
ODYSSEE database for different annual repoEsiergy and Environment
Report and TERM report, for instance. ODYSSEE indicators were also used in
the fourth parEuropean environment asse®nt report (UNECE).

e |EA, The International Energy Agency: ODYSSEE data are used by the IEA to
construct their own indicators for European countries. In additioA, h&s
developed a questionnaire to collect the data necessary to calculate the indicators
similar to the ODYSSEE data template.

Box 1.2: MURE database

The MURE database (www.mure2.com)provides an overview othe most important energy
efficiency policy measures by sector (households, industry, transport and tertiary), as well as general or
crosscutting measures. Information about these measures is collected by national energy agencies or
institutes accordingotharmonised guidelines. The measures are classified according to various criteria:

o their status (completed, qgoing or planned);

¢ their year of introduction and completion;

e their type: legislative/normative (e.g. standards for new dwellings), legislafw@hative (e.g.
obligatory labels for appliances), financial (e.g. subsidies), fiscal (e.g. tax deductions),
information/education, cooperative (e.g. voluntary agreements) and taxes (on energy-or CO
emissions).

e their qualitative impact: low, medium oigh impact, based on quantitative evaluations or expert
estimates (see methodological issues)

¢ the targeted energy users, the actors involved, etc.

For each policy measure a detailed desicm is available which contains, if available, a quantitative
impact in terms of energyavings and/or C£emission reduction.

The MURE database provides a structuring format to EU Member States for reporting
measures in the dional Energy Efficiency Action Plans requested by the European
Commission within the implaentation of the Energy Service Directive (ESD). In
addition, the MURE simulation tool, attached to the database, has been used by the EU
Commission to assess the enesgying potentials over the peria6102030.

* EEA: Energy and environment report 2008, November 2008
http://www.eea.europa.eu/publications/eea_report_2008_6

> TERM monitorsindicators tracking transport and environment integration in the European Union;
http://www.eea.europa.eu/publications/transyad-crossroads

® DG TREN: Energy Savings Potentials in EU Member States, Candidate Countries and EEA
Countries, March 2008ttp://ec.europa.eu/energy/efficiency/studies/efficiency _en.htm
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2. Overall energy efficiency policiesand trends

2.1. Policies

2.1.1.Present state of European energy efficiency policies and recent
developments

Energy efficiency strategy development and crossutting policy measures

In 2006 the EU published aBnergy Efficiency Action Plan’ to cut its energy
conaimption by 20 by 2020, to reduce Gmissions and improve supply security
while generating new employment. End 2009 the EU Commission was to presamt a
Energy Efficiency Action Plan. However, the debate about whether or not to go for
mandatory targstfor energy efficiency and the interaction with other policy instruments
such as the EU Emission Trading Scheme (EU ETS) has delayed its publication.

The revised Lisbon Strategy for Growth and Jobsi Towards a Green and
Innovative Economy? for the periodbeyond 2010 shall set incentives for a greener
economy including energy efficiency as a major element. A consultation’ ppée

EU Commi s s i on thenEBUshouldcorspeté rhoaeteffeétively and increase its
productivity by a lower and more eféfit consumption of nerenewable energy and

r e s o u.rlrctlee.contexd of the economic crisis that started in 2008, a lot of financial
means were directed towards supporting the economy. Part of this support went to
improve energy efficiency althoughette is critics that, in difference to some Asian
countries, too little opportunities have been seized to direct those substantial means
towards a strong restructuring of the economy in the direction of more energy efficiency
and a greener econofly

The inportantDirective on Energy Enduse Efficiency and Energy Servicés$ was
adopted in December 2005. The directive requires member states to draw up National
Energy Efficiency Action Plans (NEEAPS) to achievéso9(final) energy savings
between 2008 and 2016dluding transport fuels. The target is only indicative but the
National Energy Efficiency Action Plans need approval from the Commission and is
reviewed every three years. The first wave of NEEAPs was submitted in 2007/2008 and
reviewed by the EU Commissi%. The deadline for the second round of national action
plans is 30 June 2011.

http://ec.europa.eu/energy/action_plan_energy_efficiency/doc/com_2006_ 0545 en.pdf

http://ec.europa.eu/growthdjobs/index_en.htm

http://ec.europa.eu/eu2020/index_en.htm

See for example http://euractiv.com/en/enterpjids/euoutflankedasianrivals-greereconomy/

article-186846

1 http://eurlex.europa.eu/smartapi/cgi/sga_doc?smartapilcelexplus!prod!Dobdh&Ig=en&type
_doc=Directive&an_doc=2006&nu_doc=32

12 http://ec.europa.eu/energy/efficiency/doc/sec_2009 0889.pdf
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Measure patterns: ech sector is characterised by particular patterns of energy
efficiency measures

Each sector has its own measure patterns and dynamics.
Figure 2.1 shows the measure patters for each sector. More details can be found in the
sectoral chapters.

e Households The prevalent measure types are legislative/normative (in particular
standards for new dwellingsand financial &ddressing mainly existing
dwellingg. These measure types have even strengthened their dominant position.
Legislative/informative measures such as labels have decreased in importance.
However, this was the consequence of the fact that the very compuehensi
labelling policy for electric appliances hstabilised and more or less taken over
by the minimum efficiency standards frdahe Eco-design Directive.

e Tertiary: The tertiary sector is equally dominated by legislative/normative and
financial measures dsuildings are also the most important energy use in this
sector. However, information/education/training measures and to less a degree
cooperative measure play a larger role than in the household sector.
Legislative/informative measures such as labelseas® in importancdue to
building certificatesthat have been more largely implemented for larger
buildings.

e Transport The transport sector is not dominated by two or three measure types
but shows a large coverage in measure types. Infrastructure seaswvell as
information/education/training, fiscal/tariffs and financial measures tend to be
more largely employed. Regulation andaqerative measures are on the rise.

e Industry: The industry sector is largely dominated by financial measures to
support audits and investment in energy efficiency. New mabested
instruments such as the EU ETS and education/training are on the rise while co
operative measures such as voluntary agreements have lost grounds.

e General crosscutting measuresThese types of nasures covethe sectors with
the same type of instrument3he coverage is broad with markesed
instruments (such as measures to promote Energy Service Companies ESCOs,
White Certificatesetc.) being on the rise. Also legislative/normative measures
sud as regulation for CHP, certain types of energy carriers (e.g. district heat) or
mandatory targets for energy suppliers become more important.

It must be emphasised that these patterns have also cepatiics. This is presented
in detail in the sectal chapters.

15



Figure 2.1 : Patterns of energy efficiency policies by sector (199D10)
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Legislative/Normative Legislative/Normative
40%
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2.1.2.The weight of policies determined at the central EU level

EU energy efficiency policies have an increasing impact on the national level. However,
the impact is still quite different from sector to sector. While EU measures represent
already nearly one third of all measurethie residential sector (in particular due to the
impact of the appliance labelling Directives) and in the general-ctdiag measures

(due to measures such as the CHP Directive, renewables policies which impact also on
decentrabedrenewables, and theco-design Directive), it is still weaker in transport,
industry and the tertiary sectors (around%%of all measures are Etglated). On
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average around Z& of all measure are directly inspired by EU legislation. It can be
expected that the impact of BEuide triggered energy efficiency measures at national
level will considerably increase with central measures such as thBdSign Directive,

the revised Energy Performance of Buildings Directive (EPBD) and the forthcoming
revision of the EU Energy Effiency Action Plan.

Figure 2.2 : Share of EUrelated measures (199@010)
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2.1.3.Innovative energy efficiency policies

There are several ways how innovative measures for energy efficiency are introduced in
the different EU Member Stete
(1) First there are measures which am@ovative compared to the past with
respect to their comprehensivenesdhis is the case with European legislation
on Ecodesign standards for Energging Products which comprises now 40
products of which around testandards are already published. This is much more
comprehensive as the few Minimum Energy Efficiency Standards published in
the nineties, e.g. on cold appliances.
(2) Further, measures may banovative through the dynamic aspects they
include in the measuredesign Also here the EuP Directive is a good example
as it sets dynamic standards that get tighter over time for most products in order
to cope with the foreseeable technical progress. A second example is the CO
strategy for cars which aims to providef@eseeable frame for the further
tightening of standards, although this iisin difference to the Ecdesign
standards not yet translated to the legislative provisions.

17



(3) Measures may further banovative through the new context in which they
are setthat is in which combination of measures they are applied (e.g. the
combination of a learning process with the development of adapted tools,
i nvest ment subsidies and information
in Germany for the industrial sector).

(4) Measures may bienovative because they constitute a completely new typé
measures to improve energy efficiency such as the new mzaket instruments
like the EU Emission Trading Scheme, White Certificates and Clean
Development Mechanism.

(5) Further, ameasure type may develop furthenovative features such as for
example the EU ETS whereto encounter the danger of carbon leakage
benchmarking systems are developed to limit the amount of free carbon
allocation.

(6) Measures may be innovative in combig energy and social goals, such as
combatingenergy povertygoor householdsn energy wasng dwellings causing
health problems).

(7) Finally, measures for energy efficiency may be innovative in a direct sense
through the contribution they could make to tie Lisbon strategy for growth
and employment and the greening of the economyt is difficult to point
particular policies out butigh energy or Cotaxes, replacing taxes on labour or
profits, could direct the European economies is a sustainable direciibat the
same time make companies more competitive and decrease the dependence on
uncertain energy sources

All innovation strategies are followed in the Community and have led to a substantial
amount of new measures across all sectors in the st ye

2.1.4.Quantitative impact of energy efficiency policies

Determining the quantitative impact of energy efficiency is still a rather difficult
exercise. In the Odyss&@URE project we have developed-salledefficiency-impact

plots that present the evaluam of energy efficiency development with the ODEX
(period 19952007) compared to the sewmuiantitative impadf estimates of the
measures collected under MURE (period 2907, assuming that measures introduced
several years earlier have also an impacthenODEX). These plots are shown below

for the industrial, residential and transport sectors. They indicate that there is not a
straightforward link between the ODEX and the impact analysis, although some trends
can be seen. Nevertheless, also other fadtopact very strongly on the position of a
country in the efficieneympact plot such as its economic development or the increase
in comfort. This is most visible when comparing the different graphs among each other.

13 Displacement of carbon emissions outside the EU, for example to China, as production sites may
close in Europe due to higher charges tbe companies from the carbon price. This could
undermine their competitiveness.

* The semiquantitative estimate of thienpact for each policy measuteatings: High, Medium or
Low based on fractions of the sector energy consumption that are addrgsthexd rheasure) is
translated into a quantitative estimate by using weighting factors (Low > 1, Medium > 3, High > 5),
and the total weighted impact is obtained ashigfih * 5 + Nbmed * 3 + Nblow * 1
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The industry sector (Figure 2.3) is much more dominated by additional factors
beyond energy efficiency policies such as the economic development, which tends to
increase the efficiency improvement, especially in the new EU Member States which
had a ery strong economic development. However, also in thelklhese
additional factors increase the efficiency as can be seen from #i& BMerage as
compared to the other sectors. On the opposite there are, however, also countries
such as Spain which deasp strong economic growth (but mainly driven by the
construction industry) have achieved little impact in terms of energy efficiency.

Figure 2.3 : Efficiency-Impact plot industrial sector
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The residential sector (Figure 2.4) takes an intermediate position between the
industrial sector and the transport sector. It is relatively strongly dominated by
energy efficiency policy while factors such as ecomomgrowth orincrease in
comfort have less impact than in the industrial sector or the transport sector.
Nevertheless, also in the residential sector, the strong economic growth in most of
the new EU Member States has supported the renewal and rehahilbétihe
building stock which was also accompanied by the thermal improvement of the
building shell and the heating systems.-EbJcountries with higher improvement of

the ODEX as compared to the expected energy efficiency policy impacts are Austria,
Frarce, Netherlands, Sweden and also Norway, most of which had quite ambitious
policies for the buildings. The impact could therefore have been larger than
estimated.

The transport sector (Figure 2.5) is strongly dommated by compensating factors
such as increased engine size; this is why the annual efficiency improvement is
lowest compared to the industrial and residential sector.
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Figure 2.4 . Efficiency-Impact plot residential sector
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Figure 2.5: Efficiency-Impact plot transport sector

Driven by other factors (e.g.
economic growth, structural
change) or strong policies

Average policy

D driven EU-27
<
c | Hungary / \
= Slovenia
2 20 = X SPia —1 Average policy
o X Croatia * driven EU-15
>S5 .
a Malta » EU-27 Avera Finland e A
OEJ 1.0 4 elgium reece EU-15 Average _ _ . = ===~ " Germany
' orway Erance = _3_ £
< Lithuania mark € --" ->K- - @ Ireland Austria
s | e FYTAR .= United Kingdom ;
I 4><< ______ Sweden  ltaly X Netherlands | Spai n91_
X | - T i mpact
8 g 0,0 T ‘S\lovakla T PUI\:.UUGI T T T T ( T p )
UN-) o 5 + 10 15 20 25 30 35 40 45 50
o Poland
)}
-
) -1,0 Romania
(o))
% Estonia []
o
2 Compensation by other
% -2,0 factors or weak policies
E Qzech Republic A Bulgaria
| Luxembourg

categories)

Source: Calculations based on Odyssee database, MURE database

-3.070/8) ) o . .
T&tal policy impact (measured through semiquantitative impact estimates, 3 impact

20



2.2. Overall energy efficiency trends
2.2.1.Trends in primary and final energy intensities
Since 1993, there is a continuous decoupling between energy use and GDP

Since 1993, primary and final energy intensities have been decreasing by about
1.5%l/yearin the EU27; in 2007, these intensities were Z0below their 1992 values.

If we take into account the average economic growth over this period, this effectively
means that energy consumption is growing three times less rapidly than the GDP.
Between 1997 and 2000, the reduction in energy intensities was more rapid, and slightly
more pronounced for the primary than for the final energy intensity%2/dar and
2.3%lyear respectivelyHigure 2.6). Since 2000, there is a slowdown in the intensity
reduction, 1.3b6/year and 1.86/year for theprimary and final energy intensity
respectively.

Figure 2.6 : Primary and final energy intensities in the EU27**
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The primary energy intensity has decreased fastethan the final intensity in half of
the countries becausef an improvement in the efficiency of electricity generation

Since 1997, the primary energy intensity decreased faster on ave@gmcreased
slower than the final energy intensity in half of the countri€sgqgre 2.7). This
tendency rsults from an overall improvement in the average efficiency of power
generation linked to the rapid penetration of-gasibined cycles, cogeneration and
wind.

15 Under normal climate conditions.
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Figure 2.7 Variation of primary and final energy intensities in EU countries®
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In the other countries, part of the reduction in the final energy intensity is offset by
increasing losses in energy transformation

For the other countries as well as for the-EUas a whole, the final energy intensity has
decreased faster than the primary enenggnisity: this means that increasing losses in
energy transformation offset part of the reduction in the final energy intensity. These
higher losses may come from more rapid growth in electricity consumption for final
endusers (compared to fossil fuelsyhich results in increased losses in the electricity
sectot’, and/or changes in the electricity generation mix (towards less efficient
technologies, such as nucleak)third reason for a larger increase in primary energy use
than in final energy is the neenergy use of fuels, in particular in the chemical industry.
This phenomenon is particularly apparent in Norway, Finland TrelNetherlands,
where about one third of the final energy intensity decrease "disappears” at the level of

primary energy intengi.
2.2.2.Energy efficiency progress in the ELR7

Energy intensities assess global energy productivity and not energy efficiency
progress from a technical viewpoint

Trends infinal energy intensities cannot be used to assess the results of policy measures
dedicated to energy efficiency and more generally to monitor trends in energy

8 Under normal clnate conditions (1992007)
7 If electricity is produced by nuclear or thermal power plants, there are significant losses in

electricity generation that are accounted for in the transformation sector (losse®db66uclear
and between 65 and 30 onaverage for conventional thermal power plants)
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efficiency. This is even true if they are adjusted for the influence of changes in the
structure of economic and industrial activitibsdeed, three types of factors influence
trends in final energy intensity, of which only the first two may be considered to
measure energy efficiency:

e Spread of energgfficient technologies and equipment, behaviour and practices.

e Energy substitutions in favour of engrgarrierswith high enduse éiciency

(e.g. district heating, natural gas or electricity);

e Economic and social changes not captured in the GDP structure:

- in the mix between transport modes: substitution between cars and public
urban transport modes in passenger traffic, or betweshand rail goods
transportation;

- in the mix of products and processes within industrial branches (e.g. a
larger share of electric steel);

- or, finally, in living standards: increasing appliance or car ownership,
changes in the size of cars and househagtdiaes, changes in the share
of single family houses in the building stock; increased heating comfort,
di ffusion of new services and appl.i

These factors usually have contradictory influences on energy intensities:sthgvéir
factors contribute to curbing final energy intensities at constant structure, whereas the
third one often tends to increase these intensities, all other things being equal. The
contribution of the last factor is all the more significant if the cquistless developed:

it probably plays a decisive role in Southern, Central and Eastern European countries.

In order to well identify the role of energy efficiency and better assess the actual results
of energy efficiency policy measures, specdrergyefficiency indicatorsexpressed as
indices, haveébeen developed in ODYSSEE to measure the achievements observed at
the level of the main endses and appliances, the-called i O D E©XThis index
aggregates the trends revealed by the detailed indicat@sduse and equipment in a
single indicator. It provides an alternative indicator for energy intensities (industry and
transport) or unit consumption (per dwelling for households) to describe the overall
trends by sector (see glossary).

Energy efficiengy in the EU-27 improved by about 13% between 1996 and 2007
Energy efficiency policies and measures implemented as well as autonomous

technological progress have contributed to improving the energy efficiency by
1.2%l/year on average between 1996 andr2itthe EU leve{Figure 2.9).
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Figure 2.8: Energy efficiency progress in the ELR7*®
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Industry is the sector which achieved the largest energy efficiency improvement, with a
regular energy efficiency gain df.9%/year on average between 1996 and 2007. For
households and transport, regular but lower progress has been registered (respectively
0.7 % and 1%/year). The progression is rather regular over time in all sectors: about the
same annual decrease is alisd after 2000 than over the whole period.

Compared to pure bottoop evaluations, energy efficiency gains measured in
ODYSSEE have a broader scope as they include all sources of energy efficiency
improvements, whatever their driving factor: policy measuy price changes,
autonomous technical progress or other market forces; in other whed§DEX
measures total energy savings.

The improvement in energy efficiency is higher or close %/y&ar for six new member
countries, Poland, Romania, Bulgar#ngary, Cyprus and Sloveni&igure 2.9); for

11 countries this improvement is close to 1%/year (1.2%/year for tH&7Edverage). In
four countries (Czech Republic, Luxembourg, Spain and Porfuganergy effiiency
gains havéeen registered over the period 1F907. These results should be obviously
considered carefully because the energy efficiency gaieslependent on the time
period; the results can also be influenced by the data quality and availasiiecially

in transport wherea split of the energy consumption of road transport by mode (cars,
trucks and light vehicles, bus) is not always available.

¥ The ODEX is calculated as a 3 years moving average to avoid&mortluctuations (imperfect
climatic corrections, behavioural factors, business cycles).
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Figure 2.9: Energy efficiency progressy country (19962007)
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In almost all countries, thefgas been a slowdown in energy efficiency progress since
2000 except for some countries such as Cyprus, Hungary, UK, Norway, Sweden, Greece

and Belgium Figure 2.10).
Figure 2.10: Energy efficiency progress in EU ountries by period”

6
01996-2000 ®=2000-2007

%lyear
—

%) © o« © 0 > © > T S o c «© x =T o £
> % -8 c S g c g T C g ) % S c O O g g_\z = %\ E -g g g U ‘g
5SS S8 G286 8¢5 & g £ 2 8T 9 B = @G 2 8 8 5 @ o
= 2o TS > 28 E 2 a8 €290 922> 3 Eg =& a
E 123 5= £ 0 S £ 3z 5 o 0 I c 2 s 5
OED'O = = n 2 0 w Z""U)ooma g = s
o O w %(D [a) N
> O

U

For some countries such as The Czech Republic, Portugal, Italy energy efficiency gains
appeared since 2000 (no gain over the period -P@@®). For Spain, no energy
efficiency improvement has been registered since 1996 mainly dueatisport sector.

1 For Malta, Lithuania and Latvia, data is oniyadable over the period 20@007.
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In more than half of the countries and in the EU as a whole, the rate of energy savings is
in line or above the annual target sethe ESB’.

About 160Mtoe energy savingsn 2007

Energy savings can be directly derived from ODEXigatbr as it also represents the
ratio between energy consumption and a fictive consumption that would have occurred
without the savings In 2007, the energy savingesachedl60Mtoe for the EU as a
whole in comparison tol997. In other words, without engy savings, final energy
consumption would have beebdMtoe higher in 2007. More than half of the savings
come from industry 3%) and32 % from transpor{Figure 2.11).

Figure 2.11:Energy savings in the EUJ272
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2.2.3.Explanatory indicators of the consumption variation

The variation of the final energy consumption can be explained form the variation of the
indicators that have been presented earlier:
e The unit consumption and ODEX can be used to capture theyesaiggs;
e Change in the energy intensity in industry can be used to measure the impact of
structural changes in the industrial production
e Changes in size of dwellings and in the level of ownership of household
appliances can be used to measureeffect of changes in lifestylesas well as
changes in th@umber of kilometres driven with private cars and the share of
larger cars.

?® This is a very approximate estimate of the ESD savings, as savings measured with ODEX include
energy intensive industries (ETS) and exclude savings in services.

2L |f for instance the energy consumption is equal td/B0e and ODEX = 80, the energy savings can
be calculated as follows =50* ((100/8D) = 12.5 Mtoe.

2 Energy savings in services have not been accounted for due to data limitations.
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e Changes in the volume of the industrial activity, in the volumegaufdstraffic
and in the number of employees in services faaally show the impact on the
energy consumption of increase in the economic activity.

The analysis carried out on the EU as a whole shows that there are two dominant drivers
that offset each others: the activity effect that would have contributedhjradstbeing

equal, to increase the consumption by 230 Mtoe between 1997 and 2007 and energy
savings (175 Mto&that contributed to limit the consumption incredsigre 2.12).

Figure 2.12: Drivers of the variation of the final energy consumption in the EU
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2.2.4.Comparison of energy intensities
Energy intensities need to be adjusted before any comparison

The amount of energy required to generate one Euro of GDP varies quite a lot from one
country to another, g. by a factor above 5 between Ireland or Denmark, the least
energyintensive countries in the EU, and Bulgaria, at the other extreme. Only 7
countries are within a range of ¥ around the EU average energy intensity. Some of
the differences observed tine final energy intensity levels can be explained by specific
national characteristics (e.g. climate, industrial specialisation, transport infrastructures,
urban patterns). In order to make a more realistic comparison, the final energy intensities
need tdbe corrected to account for these national characteristics.

Three types of adjustments are quantified in the ODYSSEE database :

% These energy savings include the energy savings in transport, hioissehd industry, as shown
above inFigure 2.11, and an estimate of energy savings in services and agriculture.
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e adjustment of the GDP in purchasing power parities to account for differences in
the general price level;

e adjustment in heatgrequirements to account for climatic differences

e and finally, adjustment in the economic structures to account for differences in
the nature of the economic and industrial activities.

Thes adjustments narrow the gap among coun{fégure 2.13. This is particularly

true for new member countries where the average price level is much lower than in EU
15 countries: for instance, the adjusted intensity is twice lower than the observed one in
Bulgaria, Romania, Lata, Czech Republic and Estonia: for these countries, their
adjusted intensity is more in line with other EU countrles countries with energy
intensive industrial activities (g. Finland and Greece), or with low general price levels
(e.g new Membercountries, Portugal or Greece), or with cold climate (e.g. Nordic and
Baltic countries), the adjusted value is below the observed intensity.

For most other countries (12 out of 29), the adjustments have the opposite effect and
increase the final energytensity: the adjustments show that in fact they require more
energy per unit of GDP than indicated by the observed intensity: the adjustment is
significant in Ireland, Denmark, UK, France, Norway, Italy, Austria and Sweffear.

these adjustments, UK tugmout to be the country with the lowest final energy intensity,
followed by Lithuania and Germany

Figure 2.13:Adjusted final energy intensitie$* (2007)
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4 For Finland, a large part of the industry is dependant from the paper production: so the adjusted
intensity is based on the physical production instead of value added. For Luxemburg, transport
consumption is artificially high because of fuel purchase by foreign vehicles; for Malta and Cyprus,
as the climate is much warmer than the EU average, no adpuistm climate is done. In addition in
Malta, as the industrial activity is only based on few industries (water processing and machinery), no
adjustment is done on the industrial structure.
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2.2.5.CO, trends

Total CG, emission® from energy use were% below their 1990 level in 2007. Over

the period 1992007, CQ emissions from energy use have decreased on average by
0.3%l/year although the economic activity (GDP) increased bya?y@ar. After
dropping until 1994 -1.6%l/year), the C@ emissions have increased steadily
(0.4%l/year on avera® until 2003 and decreased slowly agsince (on average by
0.6%l/year) Total CQ emissions per capita decreased fromt8ry 1990 to 7.8 in

2007, that is to say a decreas€lbyo.

Almost 40% of the reduction in CO, intensity is due to increased se of energy
carriers with lower emission factors

TotalCQOemi ssi ons per uwihintt eafsi 6B, dy¢chanB @O e d

energy intensity: by 2.%/year and 1.40/year, respectively, on average between 1990
and 2007 Figure 2.14).

Figure 2.14:Variation of CO, intensity in the EU between 1990 and 2007
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This gap is due to switching to energgurceswith lower CQ emissions factors: the
average emission factor of one toe consumed decreased%yo%@r the period from

2.35 t02.06tCO,/toe. In other words, the energy used contained less and less carbon
contributingthustd hdedar boni sat i o ihese fuél switdines explairo n o m
around 40% of the reduction in the total Gntensity, tke rest (60%) is linked to the
reduction in energy intensity.

% This section deals with GQemissions from energy combustionbfished in official inventories
from the European Environment Agency. The indicators are not expressed under normal climate
conditions (i.e. with climate corrections) to comply with the official definition of @ventories.
CO, emissions of final consuens include the emissions of auto producers.
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3. Industry
3.1. Policies

3.1.1.0verview of main measuresn industry
A substantial renewal of policy implementation in industry

A total of around 260 measures have been implemented or considehedimaldstrial

sector for all EU countries, plus Norway and Croatia, of which 180 measures are being
applied. Although the industrial sector has been the target of energy efficiency measures
for quite some time, most of the -going measures are relativaigcent. nearly 70%

were implemented since 2000 and more than 40% since 2005. This indicates a
substantial renewal of energy efficiency measures targeting the industrial sector over the
last years. In addition, most of the measures are national measui@® arad linked to

EU Directives or to EU involvement (~82%). However, this counting of measures does
not properly reflect the real impact of a measure such as the EU ETS. The BYJ ETS
which aims both at the energy industry and large industrial emitseby, fiar the most
important Europeawide instrument to reduce GHG emissions in the industrial sector
and, at the same time, to improve energy efficiency. This scheme was recently newly
defined’ for the period 2012020 by including large shares of auctman for the
allowances (for the energy sector and the industrial sectors which are not threatened by
international competition) and by making use of benchmarks to define the allocation to
the other industrial sectors based on the level of the 10% begbeBmicte. Another
important EUwide measure for the industrial sector is the -Hesign Directive
2005/32/EC* which sets minimum standards for a variety of industrial ecosisng
technologies such as electric motors. A further relevantwiflé measure fothe
industrial sector is the CHP Directive 2004/8fEC

Financial incentives are the most frequent measures followed by informational and
cooperative measures

Financial incentives are the most frequent measures (34% of -glbing measures)
(Figure 3.). Then follow at some distance information/education/training measures
(with 19% of the total) and cooperative measures (voluntary/negotiated agreements,
15% of the total). Around 10% are in the category new mdorsed instruments which

is essentially the EU ETS and White Certificates as far as relevant in the industrial

% Directive 2003/87/EC establishing a scheme for greenhouse gas emission allowance trading within

the Community

Directive 2009/29/EC amending Directive 2003/87/EC so as to improve and extend the greenhouse

gas emission allowance trading scheme of the Community

% Directive 2005/32/EC establishing a framework for the settindc@d-designrequirements for
energyusing products

2 Directive 2004/8/EC on the promotion of cogeneration based on a usefueheatdlin the internal
energy market
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sector. Legislativenormative measures (e.g. the Himsign Directive) and legislative
informative measures (mandatory audits) play a less iporble in terms of measure
numbers. Due to the Eatesign Directive legislativaormative measures are, however,
increasing in importance.

Figure 3.1: Number of measuredy type in industry in the EU

Legislative/Normative 8%
35%

30%
6% Cross-cutting 25% Legislative/Informative 5%
20%
15%
10%
15% Co-operative measures 0% Financial ~ 34%
19% Information/education/training Fiscal/tariffs 506

New market-based instruments
9%

Note: onrgoing measures sind®90
Source: Adapted from MURE

A large discrepancy in the number of measures by country

There is a large discrepancy among countries in the number of measures: twelve EU
countries are above average, which is around 8 measures per country and etgkscoun
have a low number of measures (equal or below 5 measures). Germany stands out with
30 measures targeting the industrial sedtagyre 3.2).

Most countries with a larger number of measures show a broadesf measures by

type. However, in nearly all countries there is a preference for financial and fiscal
measures. Exceptions are Denmark, Austria, Greece, Ireland, Sweden and Finland
which show a broader mix of measures or a different focus (e.g. on ini@nadat
measures). Informational measures in the industrial sector tend also to be used broadly
by all countries. Cooperative measures (voluntary/negotiated agreements) are used by
half of the countries, mainly in the EL1b (in particular in the NetherlandSweden,
Finland, France and Germany) but also in Estonia, Bulgaria and Slovakia. This reflects
national circumstances, in particular preferences for specific types of policy
interventions.
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Figure 3.2: Number of measuredy country in industry in the EU

35
30
3
5 25
1]
o
20
IS
©
~ 15
[}
o
IS
s 10
=z
5
0 . [
g T Pg 8 xXx 8¢ >0 29 28 8T 9 g E 5 LT E YIS 2
= E=1 = © = > = 4
§ 8 33885332 8z288 28¢5 328358858
S g £ = £ 2 5§ € 3 =5 L 2 S50 & 22¢p £ € o 8 =2 E
£ad €S § 04 3 < 0206 @ =8 223 g il £& & 3
= 5 a a I x £ @ @ v SO
é = (] e}
3 3 z o
N o
O )
B Regulation @ Legislative-informative (Mand. auditing/energy manager)
@ Financial/Fiscal incentives, Tariffs ONew Market-based Instruments
O Information/Education/Training B Co-operative Measures

Source: Adapted from MURE

Broad coverage of measure targets with some focus on CHP

There is a broad coverage of measure targets across the different enerdyiguses (

3.3). Some focus apgars to be on Combined Heat and Power Generation (CHP), on hot
water/steam generation and on space heating. Otherwise the measures aim broadly at all
crosscutting technologies (compressed air, electric motors etc) and process
technologies.

Figure 3.3 : Distribution of measures by target in industry in the EU
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An increasing influence of EU Directives and measures in the industrial sector

Before the introduction of the EU Emission Trading Scheme in 200% UWhemited its
activities in the industrial sector to rather soft measure such as guidelines for voluntary
agreements and to some informational measures, such as the Motor Challenge
programme. In addition to the EU ETS since 2008/2009 there is now inuteartalso

the issue of mandatory standards arising for the @wadmg applications in the
framework of the Ecalesign Directive.

From the CEMEP voluntary agreement to Ecedesign standards for efficient
electric motors

At the beginning of the decadelgectric motors were the target of a voluntary agreement
from the motor organisation CEMEP. Their aim was to phasmaked eff3 motors out

of the market and to replace them with eff2 motors. Th@ efiotors had a market share
of 86% in 2007. Also thelsare of effl motors increased in that peribijgre 3.4).

The next step in the improvement of motor efficiency will be through market regulation

and Ecedesign standards. For this purpose a new classificattandtor efficiency was
introduced The standardims to phase IE1 and after 2015 also IE2 out of the market. In
the USA, Al E206 and Al E30 motors have a m
market share is about b at present (see EC, 2008, BrunrZd07). One reason for

this is that with 60 Hz (which is the common grid frequency in the US), it is easier to
achieve higher efficiencies than with 50 Hz (which is the standard grid frequency in
Europe). However, undeniably there was also an earliet &iaambitious motor
standards in the US.

Figure 3.4 : Diffusion indicator for efficient electric motors
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At present, there are no signs that there coaldubstantial delays in implementing the
Ecodesign Directive. The regulation passed by the European Union for each product
concerned is, after possible transitional periods, binding for the Member States. None of
the countries at present goes beyond thedards set by the EU and in some cases there
may also be the danger that the standards are weakened or detailed under the pressure of
industrial associations or some of the Member States.

3.1.2.Mandatory energy managers, mandatory energy audits and reporting

Mandatory energy managemenis so far not a widspread type of measure.

¢ In the framework of the National Energy Efficiency Action Plan, Greece envisages
implementing an obligatory Energy Management System.

e Hungary is proposing the mandatory applicat@inenergy management by large
energy consumers.

In practice, mandatory energy management does not play a very prominent role. One
reason may be that large companies have energy managers while small and-medium
sized companies, where this is most relevamdy have problems to support the
activities with enough staff. Alsemandatory energy audits do not seem to be

wi despread. Di sadvantages of mandatory a
mandatory nature of instruments as an administrative burdlerréhan a process
helping them to reduce their costs or to become more competitive. They will tend not to
comply with the regulation, or worse, they will comply formally, but will not integrate
the basic idea of energy audits in the company culturellima case the audits are
coupled with mandatory benchmarks, compliance becomes difficult to prove, given the
complexity of industrial processes.

3.1.3.Financial/fiscal measures

The most frequent measure typeincreasingly used in a larger frame together v
other types of measures.

Financial incentives and fiscal measures constitute by far the most widespread and
oldest type of measures used in the industrial sector. Quite frequently, however, in
contrast to earlier days, financial incentives are used larger frame together with
other types of measures such as energy auditing and implementation of energy
management procedures in a continuous process of improving energy efficiency. This
tends to increase their efficiency. Subsidies help to overcomebkstment barrier
(although they may not help to overcome barriers such as information deficits).

There are several reasons why crostiing technologies are better covered in subsidy

schemes than procespecific technologies, in particular:

e First, for the public bodies that provide the subsidies it is much easier to define the
cases which are relevant for the subsidies in a standardised way. PBmasts
improvements are, generally, only possible in combination with detailed energy
audits, frequetly to be provided by external auditors.
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e Second, a variety of companies refrain, however, from initiating detailed external
audits on process technologies because they consider them to be at the heart of their
business and are reluctant to accept exteznalgy audits. This barrier could be
overcome by mandatory audits or by audits based on voluntary agreements as
mentioned in the EU Directive on Energy Efficiency and Energy Service. This could
constitute an important field of the energy services to bhesldped under this
Directive.

CHP is particularly well covered, due to the general attention that is given to this
technology, the existence of an own CHP Directive (Directive 2004/8/EC) and the
progress that was achieved in this Directive in definindp-pgality CHP that may be
subject to subsidies.

Figure 3.5: Technology focus of orgoing financial and fiscal measures
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Most programmes are generally targeted towards all companies. However, there are
differences in the amount of incentives that can be received by large companies in
contrast to SMEs. This is restricted by competition laws (within the EU and internal
agreements through the World Trade Organisation WTO). Generally, it is much easier to
give aidto SMEs than to large companies. The state aid cases for environmental
investments fall into different categories such as investments to exceed standards or to
accelerate the introduction of standards. This would cover for example a subsidy scheme
to accéerate the introduction of MEPS for electric motors etc.
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3.1.4.Cooperative measures

Considered as high impact measures; still in use despite the EU Emission Trading
Scheme

Cooperative measures such as voluntary/negotiated agreeanetmnsideredas high

impact measures. This is certainly the case of the stemmg Agreements and the
Benchmarking Agreements in the Netherlands. Frequently, cooperative measures are
considered as a traadf for other types of measures, in particular taxation measures
(see theexample of Norway and the exemption of endrggnsive companies from the
electricity tax). Roughly half of all EU countries have introduced such types of
measures.

3.1.5.Information/education/training

Relevant complements to other measures despite the fachat possible direct
impacts are considered as low

Information/education/training measures for the industrial sector tend to be implemented
by most EU Member States without exception despite the relatively low impact cited
above and even with slightly imeasing frequency over the past few years. In fact, more
informational programmes may be directed towards the industrial sector but generally
they are part of more general information campaigns across all sectors.

The information offer may cover a broadnge of issues such as energy costs
mentoring® by energy advisors for smaller companies, information on financial
assistance, guidance documents, educational road shows, training of energy managers,
energy awareness resources etc.

3.1.6.New market-based instruments
Yet to prove the impacts in the field of industrial energy efficiency

There are essentially three types of new mabkesed instruments which strive to

improve energy efficiency based on market forces:

e White Certificates

e The EU Emission Trading Seme EU ETS

e The use of Clean Development Mechanism and Joint Implementation to improve
energy efficiency in countries outside the EU and getting the savings accounted for
under the Kyoto Protocol obligations

A White Certificate is both an accounting tosdhich proves that a certain amount of
energy has been saved in a specific place and time, and a tradable commodity, which
belongs initially to the subject that has induced the savings (implemented a project) or

% Small companies are coached to improve their procedures to follow and reduce energy costs
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owns the rights to these savings, and thenlmatraded according to the market rules,
always keeping one owner at the timiéne White Certificate systems have so far only
been implemented in a limited manner in the industrial sector. More countries, e.g.
Poland, are experimenting further in thisediion, but most likely a few more years will
pass before an EWide introduction or even harmonisation takes place.

The EU Emission Trading Scheme is considered to be one of the most important
instruments for the reduction of greenhouse gases in thestimal sector. As energy
efficiency improvements are considered to be cornerstones of greenhouse gas reduction
policies, the question is legitimate to what extent the emission trading scheme gas has
led to improved energy efficiency¥he first trading pase was characterised by mostly

low carbon prices which gave limited incentives to energy efficiency. Due to the
economic slowdown, carbon prices are currently as low asl%Ceuro/t CQ. Such a

price corresponds to an increase in the cost of one torcreidé oil of around 10%, in

the final products such as heavy or light fuel oil it may correspond to an increase
between 8 %. So far there are only partial studies of the impacts of the EJ Bi'S
energy efficiency, at least for the impacts concerniegnbustrial sector.

A very innovative feature within the EU ETS is tevelopment of benchmarksto

limit the number of free allowances. Under the revised EU ETS Directive the European
Commission is to define fully harmonised rules for free allocatio6@f allowances,
which should be baséddas far as is feasibleon exante benchmarks

The Clean Development Mechanism and Joint Implementation have been set up as
flexibility mechanisms under the Kyoto Protocol to save greenhouse gas emissions, and
in paticular also energy, outside the EU in developing countries (CDM) or other
signatory states of the Protocol (J1) if the country itself cannot fulfil its target. So far the
CDM mechanism has been little used to save energy: only 1% of the projects concern
energy demand. Two main reasons may explain this situation: on the one hand, energy
efficiency projects are frequently of smaller size, on the other hand, baselines are fairly
complex to determine for energy efficiency.

3.1.7.Specific measures directed towards small and mediumsized
companies

Small and mediunrsized enterprises (SMES) have particular characteristics which
require special attention:
U they often have limited access to information,
U the energy share of their expenditure is generally not high ertougincourage
them to undertake energaving measures, and
U finally, due to their size, searching for funding for enesgying measures would
cost too much in transaction expenses.

% The EU impact assessment for the EU ETS concentrates on the interaction with renewables and the
reduction of greenhouse gasissions but is not explicit about energy efficiency.
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SMEs therefore needspecial coaching proceswhich enables them to agibenergy
efficient solutions. SMEs also neespecial tool boxeswhich help them reduce the
transaction costs (see the BESS project which prepares tool boxes for benchmarking and
energy management in industrial SMES).

In the future it is important thatush activities are promoted more strongly through
energy efficiency funds for SMEsin the different countries to overcome the
investment barriers, e.g. by dedicating some part of the revenues arising from the EU
Emission Trading Scheme to measures for ggneifficiency as prescribed by the EU
Directive on the EU ETS and advocated by the forthcoming EU Energy Efficiency
Action Plan which should set up national funds for energy efficiency.

3.1.8.Innovation in measure development

There are several ways in whichnovative measures for energy efficiency are
introduced in the different EU Member States: (1) First there are measures which are
innovative compared to the past with respect to their comprehensiveness. This is the
case with European legislation on Egesgn standards for energysing products which
comprises now 40 products for which 10 standards are already published (2) measures
may be innovative through the dynamic aspects they include in the measures design as
they may be more ambitious over time (3@&dures may further be innovative through

the new context in which they are set that is in which combination of measures they are
applied (e.g. the combination of a learning process with the development of adapted
tools, investment subsidies and informatioi n fiLear ni ng Ener gy Ef
(4) Measures may be innovative because they constitute a completely new type such as
the new markebased instruments mentioned above. (5) Finally, a measure type may
develop further innovative features sucH@sexample the EU ETS whereo preclude

the danger of carbon leakdye benchmarking systems are developed to limit the
amount of free carbon allocation. All four innovation strategies are pursued in the
Community and have led to a substantial numbenes measures in the industrial
sector in the past years.

3.1.9.Measure packages

In general, a specific energy use is frequently targeted by several measures. The
measures in the package may reinforce each other but they could also counteract against
each othe In this section we briefly present the main interactions:

A i Med at er a cBy this wesubderstand the interaction between measures
such as regulation or financial incentives for energy efficiency that lead to a
reduction of CQ emissions which on thether hand lowers the need for
allowances under flexible instruments such as the EU ETS. This interaction could
be negative as long as the cap set for the EU ETS does not take into account, at

% Displacement of carbon emissions outside the EU, for example to China, as production sites may
close in Europe due to higher charges on the companies from the carbon price. This could
undermine thie competitiveness.
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3.2.

least approximately the amount of €€aved by such measuréiscould lead to
falling prices in the EU ETS thus hampering its further development and impacts.

Regulation is frequently thought to be a standalone measure but could benefit in
packages from informational measures as well as from subsidies (which may
entance an earlier introduction of regulation or could provide incentives to
exceed regulation. One example are electric motors under thaleSgm
Directive. IE3 Motors will be obligatory from 2015/17 at the latest but could
benefit from earlier actions #ccelerate the transition.

Information measures, including energy audits and subsidiesre increasingly
utilised in support of other measures. As standalone measures they are frequently
judged as having a lower impact than cooperative measures such aryolu
agreements. However, they are considered essential, for example, in combination
with voluntary schemes (see for example the MOTIVA approach to voluntary
agreements in Finland).

SMEs may need specific measure packages which help them to lower the
transaction costs (see secti@il.?). However, subsidies, preferential loans or
credit guarantees are also relevant in this context to help overcome the
investment barrier.

Specific measure packageare necessary to overcomen-economic barriers.

One example are specific measures to overcome the producer/user dilemma for
electric motors which are built in by OEMs into machines or sold by wholesalers
without consideration for energy efficiency. Specific measures such as voluntary
agreements, information or regulation are necessary to address this barrier.

Energy efficiency trends in industry

3.2.1.Energy trends in some energyntensive industries

3.2.1.1.Steel

The specific consumption per ton of steel has been decreasing in the EU ag asvhol
well as in most countries, with a very rapid reduction in new member countries. Part of
the reduction may be explained by an increasing share of steel produced with the electric
process (EAF) that is much less energy intensive than the traditional bla
furnace/oxygen process (BOF).
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Figure 3.6: Annual change in the unit energy consumption of steel in EU
countries
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Figure 3.7 shows a more detailed comparison of the performance of the European steel
sectoracross the different countries in relation to the processThi.vertical distance

to the red line indicates the distance to the benchmark. The figure shows thatesome

EU Member States have reached good performance levels due to the renewal of the
production equipment. However, in some countries such as Romania or Czech Republic
still further improvement is possible.

Figure 3.7: Performance of the steel sectoas afunction of steel process (200%)
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3.2.1.2.Cement

The unit energy consumption decreased in the2EWvith an average annual rate of

more than 260 from 2000 to 2007Higure 3.8).The spread in the performance of the
cement industries has been considerably reduced over the past ten years. However, there
is still a longterm potential of up to 50% reduction by increased energy efficiency and
increased use of wastes as indicate#igyre 3.9.

Figure 3.8: Annual change in the unit energy consumption of cement
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Figure3.9: Unit consumption trends for cement production
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3.2.1.3.Paper

The unit energy consumption decreased in the2Elat an average rate of Qalyear

from 2000 to 2007 Kigure 3.10, although some amtries among the new Member
States had considerably higher rates of decrease. Generally, countries that increased the
production also succeeded in lowering the unit energy consumption, which indicates that
they have profited from a renewal of productianilities to improvesnergy efficiency.

Figure 3.10: Trends in unit energy consumption of paper in EU countries
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The ratio of pulp to paper production strongly deteesithe unit energy consumption

the higher the ratio the higher the unit energy consumption, as pulp is very-energy
intensive. Taking into account the pulp to paper ratio allows establishing a benchmark
across the countrig&igure 3.11).

Figure 3.11:Unit consumption of paper as a function of the pulp to paper ratio
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3.2.2.General energy efficiency trend

Regular and strong improvement (2.1% per year since 1990) of the energy
efficiency of industry in the EU interrupted by business cycles.

The energy efficiency of industry in the E27 improved by more than 30 between

1990 and 2007 (2.%l/year) Figure 3.12)*. Greater progress was achieved in the
nineties (2.4% per year than after 2000 so far with %Y but the improvement was

fairly continuous, mainly influenced by the business cycles. The acceleration after 2004
could, however, also been influenced to some degree by rising energy prices. Due to the
eaonomic criss in 2008 2009 it can be expected that the energy efficiency index will
not decrease much in the nex8 Jears.

Figure 3.12 : Energy efficiency progress in industry in the EU (ODEX)
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With few exceptions all countries showed energy efficiency progress in the industrial
sector after 2000Fgure 3.13). In eighteen countries the rate of progress was above
1 %l/year in the period 2000/2005, i.e. above theetaof the Energy Service Directive.
Only in Malta, Estonia, Luxembourg, Spain and Portugal a deterioration in the
efficiency of industry was observed during that period, to some degree because of non
disaggregated structural change (that is structuralgehaocurring within one industrial
branch which in statistical terms is not further broken down).

% Energy efficiency progress is captured by a unit consumption measured in GJ/tonne for sommensigy
products such as iron/steel, cement and paper. For the otmehésathe progress is measured by relating

energy consumption to the production ind&he overall trend is a weighted average of the trentrbypch
(ODEX) over 11 branches.
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Figure 3.13:Energy efficiency progress in industry in EU countries (ODEX)
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When looking at different periods (1995/2000, 2000/2005, 2004/2007), the period
2004/2007 appears as the one where in most EU Member States the rate of improvement
in energyefficiency was highest. Partially this was due to the high economic growth in
that period but energy prices (and more stringent energy efficiency policies) may also
have played a role.

Among the ten countries with the highest improvement in energyiesfly there are

eight new EU Member States. This is a consequence of the fact that those countries
generally started from a much lower level of energy consumption (even considering the
year 2000), while at the same time there was a much faster stocketucthe to the

large economic growth and hence a much faster improvement of energy efficiency than
in the EU15.

3.2.3.Impact of structural change
Structural changes contribute to lower energy intensities but not in all countries

An important question in ingstry is to what extent structural change has supported or
offset energy efficiency improvement. Structural change occurs for example when the
industrial structure shifts to less eneiigiensive industriesFigure 3.14 shows the
impact of structural change on energy intensity (second bar). The third bar shows by
how much energy intensity would have decreased if structural changes had not taken
place. The combined impact is shown in the first bar.
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Figure 3.14:Impact of structural change
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It is evident that in most countries structural changes have reduced further energy
intensity, on average for the E2¥ (30% of the intensity reduction is due to structural
changes). For the EWS the contribtion is somewhat less important. In some countries
the industrial structures have become more enretgysive since the year 2000
(Slovenia: due to primary metals and chemicals, Croatia: paper andetatiic
minerals, the UK: chemicals, the Netherlandsemicals, Spain: nemetallic minerals,
Cyprus: all energyntensive branches). It is difficult to attribute such structural changes
to one particular reason such as delocalisation.

3.2.4.CO, emission trends in industry
CO, emissions in the industrial sectohave decreased by 2% since 1990

The industrial sector is contributing towards reducing the @@issions from energy

use: directCO, emissions from industry have decreased by almos$it Zince 1996
(Erreur! Source du renvoi introuvab)e As a result, the industrial sector represents a
decreasing share of the total emission of final consumers (i.e. excluding power sector:
43% in 2007 compared to 32% in 1990.

% Source EEA inventory (2009)
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Figure 3.15 (Direct) CO, emissions from industry (EU27)
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CO, savings have largely ovecompensated the activity increase that would
otherwise have led to an increase in Cemissions of 33% since 1990

The growing industrial production should veaincreased COemissions by 30%
between 1995 and 200Figure 3.16. However, fuel substitution-14%Y°, energy
efficiency ¢24%) and to a smaller degree structural chan@®) have over
compensated this incregdeading to a final decrease in emissions of close to 14%.

Figure 3.16: Variation of (direct) CO, emissions in industry 1995/2007 (E427)
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Note: as only direct emissions are considered, the shift towards electricity also contributes to a posdiiole redu
of emissions in this graphopsrce: calculated from Odyssee data
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% In some countries the fuel shift may have mstrengly contributed had it not have been for the fact
that those countries increased proportionally the use of coal in industry.
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4. Transport
4.1. Overview of the main measures

A total of around 350 measures have been implemented in the transport sectors of EU
countries, Norway and Croatia, and 270 of those meaapeestill in place. It is fair to
conclude that decision makers have only recently started to consider this sector
seriously, since most of the ongoing measures are quite recent: 70% were implemented
after 2000 and almost 40% after 2005. This situationamly explained by the fact that

the large number of players concerned makes transport a difficult sector to tackle. In
addition, most of the measures are national measures and are not linked to EU
Directives or to EU involvement (~85%). Until recentlige only actions taken by the
Commission in that sector were the agreement signed in 1995 with car manufacturers
regarding a C@emissions target for new cars, and the 1999 Directive on the mandatory
introduction of car labellin. Since then this sectorf become a much higher priority

for the Commission, which issued a Directive on mandatory efficiency standards for
new cars and a Directive promoting the use of bioffiels

Regulations: the most common measures, followed by fiscal and financial
incentives

Regulations (EU Directives or national regulations such as speed limits) are the most
common measures (30% of all ongoing measur@guce 4.1). They are very closely
followed by fiscal and financial incentives (with 28% of the total), which mainlgisbn

of taxes on motor fuels (e.g. ecotax, {4@x), incentives for the purchase of efficient
new cars, and taxes linked to the efficiency/emissions of new cars. Around 20% of the
measures are organisational measures aimed at the development of pufiortran
infrastructures or bicycle paths, and at the implementation of mobility plans for
companies, schools, administrations or other institutions; such measures are mainly
targeted at a modal shift from cars to public transport or the use of bicyclescddesxt
informationrelated measures intended to enhance the information available to
consumers (14%), and voluntary agreements with transport companies or vehicle
manufacturers (known as fAcooperative meas

3" Directive 1999/94/EC relating to the availability of consumer information on fuel economy and CO2
emissions in respect tie marketing of new passenger cars.

% Directive 2003/30/EC on the promotion of the use of biofuels or other renewable fuels for transport,
setting a target of 5.75% by 2010.
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Figure 4.1 Number of measuresby type in transport in the EU
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Source: Adapted from MURE
The number of measures per country varies greatly

The number of measures taken by each country varies greatly: in nidé& Edlintries

the number of measures is above average, which is abBauedsures per country, and

in six countries the number of measures is low (equal to or below 5 measures). Three
countries stand out with more than 20 measures targeted at the transport sector: Austria,

Germany and SpairF{gure 4.2).

Figure 4.2: Number of measures by country in transport in the EU
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On the whole, in the countries with the largest number of measures the distribution of

measures per type tends to be well balanced. However, six countries (Germany, Austria,
Italy, Ireland, Sweden and Cyprus) show a preference for financial and fiscal measures.
Organisational measures (mobility plans, infrastructures) too are mainly used in six

countries (Austria, the Netherlands, Italy, France, Germany and UK). France and the
Nethelands primarily focus on regulations, Spain on voluntary agreements and Finland

on information. This reflects national circumstances, and in particular preferences for

specific types of policy interventions.

More than half of the measures target cars

On average in the EU, half of the measures are directly targeted at cars, and that share
rises to 60% if measures on fuel substitution (e.g. on the promotion of biofuels) are
included . Around 40% of the measures correspond to technological measures aimed at
the improvement of the energy efficiency of transport vehicles or the reduction of their
specific CQ emissions (30% of which for cars alone). Around 15% of the measures
target a modal shift from cars to public transport. Finally, only a limited number of
measures address freight transport, despite it being the transport mode with the most
rapid increase in its energy consumption.

Cars are given special priority in eleven countries in which more thathivads of the
measures target car§igure 4.3): all Scandinavian and Baltic countries, Bulgaria,
Slovakia, Cyprus and Malta. Four countries stand out for prioritising measures aimed at
modal shift for passengers, namely Belgium, the Netherlands, the UK and Austria.
France is the only country with sevemaéasures to encourage a modal shift for freight
from road to rail and water transport.

Figure 4.3 Distribution of measures by target in transport in the EU
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4.2. Cars

4.2.1.Policies on cars

4.2.1.1.0verview of mesures

Two-thirds of measues on new cars

Two-thirds of national measures target the improvement of the efficiency (or the
reduction of CQ emissions) of new cars, with financial incentives to purchase more
efficient/low emission new cars being the most common measigaré 4.4). One

third of the measures are aimed at reducing the fuel consumption of the car fleet (e.g.
ecodriving, speed limit). Although fiscal measures affecting energy priggl clear
objectives regarding energy efficiency or emissia@re more limited, theare likely to

have the greatest impact, since timapact the efficiend\CO, emissionf new cars as

well as the energy consumption of the existing fleet

Figure 4.4: Distribution of measures for cars by type
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Energy Information
use of car_| o o
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Source: Adapted from MURE

4.2.1.2Measures othe enerqy efficiency/emissions of new cars

While most national measures are targeted at car owners and users, the measures aimed
at car manufacturers are BAdde measures initiated by the European Commission and
voted by the European Parliament.

The first such measure consisted of thecatbed Voluntary Agreements signed with
three car manufacturers' associations (ACEA, JAMA and KAMAN carbon

% ACEA, European Automobile Manufacturers Association; JAMA, Japan Automolziteufdcturers
Association; KAMA, Korean Automobile Manufacturers Association.
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emissions, fixing a target of 140 g of gk for the average emissions of all new cars
sold in 2008 at EUedvel by all the members of those associatfons

Since that target was not reached, the Commission decided to go for a stricter measure
in the form of a maximum emission standard. In December 2008 the European
Parliament adopted a regulation on manda@®y emissions for new cars fixing a limit

for each manufacturer of 130 g €@er km for the average of its sélds be achieved

in 2015 Figure 4.5). Moreover, the regulation sets intermediate targets: in 2012, 65%

of each manufacturer's newly registecads must comply with the limit value. This will

rise to 75% in 2013 and 80% in 2014. Penalty payments for excess emissions are to be
padby the manufacturers for each car regi
uls5 for the second g/ km, u25 for the thi
of 2019, the penalty wil/l be increased
Directive specifies a loatgrm target of 95 g/km for the year 2020.

Figure 4.5. CO, emissions of new cars: observed values versus target
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4.2.1.3Incentives to buy more efficient/low emission new cars

e Car labelling

Mandatory car labelling of CCemissions s imposed by an EU Directive approved in
1999 and was supposed to be implemented by Member States by Janué&tyT2@01
purpose of the label is to provide consumer information on fuel economy and the CO
emissions of new passenger cars. The Directivaalidequire the standardisation of the
presentation of the labels, as was the case for electrical appliances, for instance. As a
result, around 80% of the countries used comparative cotmed labels with
efficiency class A, B, C, similar to those foeelrical appliances, and 20 imposed the

40" Commission Recommendation of February 1999 on the reduction céi@i8sions from cars.

“1 Directive 443/2009 of April 2009 setting emission performance standards for newgassars.

2 Directive 1999/94 relating to the availability of consumer information on fuel economy and CO
emissions in respect of the marketing of new passenger cars.
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minimum requirement only, in other words, a simple indication of the value of the
emissions (so without coloured tags). Labels usually display bothe@¥sions and
specific fuel consumption in litre/100 km.

e Fiscal and financial incentives to purchase efficient/low emission new cars

These measures tend to be introduced at the national level, which is why a great variety
of approaches can be found among EU member States. Three main categories can be
pinpointed:

A Puchase tax linked to energy efficiency performance;

A Annual car tax linked to energy efficiency performance;

A Subsidies for efficient/low emission cars or combined tax and subsidies

Historically, most countries set up car purchase taxes to be paid byybes lof new

cars. Those taxes were usually linked to the type of fuel (e.g. gasoline, diesel, LPG), the
size of the car (based on engine power or engine size) and the status (private versus
company cars). Some countries have changed those taxes, matmgdhbendent on

the energy efficiency or Cemissions of the new cars, thereby encouraging buyers to
pay attention to the energy consumption or emissions of the car they are about to buy.
The first country to introduce such a measure was Austria in lf@8awed by
Denmark in 2000. At present, 12 countries have a purchase tax linked to energy
efficiency/CQ performance: Austria, Denmark, UK, Hungary, the Netherlands,
Portugal, Sweden, Cyprus, Ireland, Spain, France and Finland. The levels of tax now
tendto be linked to the CQclasses introduced through the labelling schemes.

In addition, certain countries have also linked the annual car tax to energy efficiency
performance. That is the case of Denmark, since 1999, the UK, Sweden, Ireland and
France (corpany cars only). Four countries have even linked both the purchase tax and
the annual registration tax to specific £@missions and/or energy efficiency
performances: Denmark, UK, Sweden and, more recently, Ireland.

The previous two measures act asraisntives to the purchase of inefficient cars but
may not lead consumers to buy the most efficient cars on the market. Therefore, many
countries have implemented subsidy schemes for very low emission or very efficient
new cars. Initially, these subsidiegr only available for electric and hybrid cars; today
several countries have extended these schemes to efficient fuel powered cars, linking
eligibility for the subsidy to car labels.

France has taken innovative action in that area by setting up a cdnsbimgdy and tax
scheme, c arlalleuds ofbomiush a subsi dy COhm) | ow
and a tax on cars with high emissions (above 1€I0gkm)*. The most innovative
aspect of this measure is that it limits the burden of the subsidie® qulithic budget

since they are paid from the income of the tax. In addition, the measure aims to foster
technical progress by lowering the emissions class over time.

“The maxi mum subsidy i g§COl komQ 0 afnar tdar 9 fabcarkcawm I G
with emissions between 2260gCO/ km and even 02600 gC@km. emi ssi on
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4.2.1.4Measures on car enerqy use

Several measures are aimed at reducing the energy usesoafter they have been
purchased; instead of targeting new cars, they look at the entire car fleet. Most of those
measures address the behaviour of car users: reduction of the average speed, eco
driving, speed limits, car pooling. One specific measute impose regular technical
inspections so as to maintain the efficiency of cars as close as possible to their initial
technical performance. It is difficult to assess the effect of all these measures.

4.2.1.5Taxes on motor fuels

Different strategies among cantries

One of the most important drivers of the energy consumption and energy efficiency
trends in the transport sector is the price of motor fuels. Since these prices are
deregulated, the main source of difference between countries comes from thef level
tax. The tax is usually made up of two main components: an excise tax and the general
VAT rate.

Excise taxes are generally seen as a source of income for the public budget. However,
certain countries have recently increased those taxes with thantegron of saving

fuels (e.g. UK through the fuel escalator). Five countries have introduced an additional
component similar to a new excise tax, a,@D environmental tax: 4 Scandinavian
countries and Germatly Sweden has the highest cOax (023 <cent s/ |
foll owed by Germany (015 c eJienvisohnhental taxesd No
enjoy greater acceptance among the general public, especially if part of the revenue is
recycled to support energy/G@éfficiency measures.

Gasoline prices in the EU are very diver
countries with the highest price and the 3 countries with the lowest pigerd 4.6).

Ten countries have particularly bhhogeh ga
countries rising above ul.4/ 1. Five coun
with high taxes do not necessarily impose(@@vironmental taxes. The Netherlands,
Belgium, UK and Portugal, for example, all have very high taxes but no
COy/environmental tax.

Il n the case of di esel |, there 1 s an even
countries with the highest diesel price and the three countries with the lowest price
(bel ow Figwe49)/ .1 YEi(ght count r ild/fantdtavedthgse i c e
countries have very high prices (UK and

“ France recently (September 2009) decided to introduc®,aax as of January 2010, which will
increase the pri-c® odntmoftloirt femel s by 04
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4.2.2.Energy efficiency and CQ trends for cars
4.2.2.1.New cars
A rapid drop in the specific consumption of new cars since 1995

In the EU, the specific energy consumption of new*‘ceemained fairly stable between
1990 and 1995Higure 4.8). Between 1995 and 2006 there was a net reduction, from
7.7 1/100 km to 6.4 /200 km (from 8 1/100 km to 6.7 /200 km for new gasoline cars and
from 6.7 1/100 km to 5.9 1/2100 km for new diesel cars). However, since 2001 that
reduction has slowed down because of the saturation of new diesel cars at 5.9 /100 km.

Since about 80% of the cars on the road in 2006 had been purchased afferti®95
energy efficiency gains achieved in new cars had a direct impact on the average
performance of the car fleet. As a result, the average specific consumption of the car
fleet decreased from 8.4 1/100 km to 7.3 /100 km over -P2@® (from 8.6 1/100 km to

7.9 1/100 km for gasoline cars and from 7.1 1/100 km to 6.6 1/100 km for diesel).

Figure 4.8 Specific consumption ofnew cars® and fleet average (EU427)
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The specific consumption of new cars differs greatly mgnoountries: a difference of
21/100km can be seerbetween Portugal or France (¥B00km) and Sweden

““Theenegy efficiency progress of new cars is us.!
consumptiond measured through a fuel consumpt i

8 Every year new cars represent about 8%, on average, of the total car theeEl.

49 Test values for new cars.

* The data regarding new cars is based on data from ACEA, JAMA and KAMA since 1995, EU
Commission reports and national data for the car fleet.
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(7.81/200km), which corresponds to a difference of abou¥edFigure 4.9). The high

share of diesel cars, which have a lower specific consumption than gasoline cars for a
given type of car, largely explains the good performances of Belgium and France, where
diesel cars made up more than%@f the new registrations in 2007. This is true ito

the cases of Portugal, Italy and Austria, with diesel shares of betwééna@d 70%

(EU average between 40 and 50%).

Figure 3.11: Specific consumption of new cars in the EU (2006)
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Source: estimation ODYSSEE from EU monitoring report and T&E

Until 2005, part of the technical progress was offset by a $hto larger and more
powerful cars; since then, and especially since 2008, there has been a clear trend
towards smaller cars

The reduction in the specific consumption of new cars ranges betwg&b'ygar
depending on the country (1.5%/year on averagetHfe EU). This trenchot only
reflects changes in energy efficiency from a technical point of view, but also changes in
the structure of new car registrations by size or fuel type (gasoline/diesel). For instance,
a shift towards larger cars increases #verage test specific consumption, all other
things being equal.

Clearly, over the past ten years there has been a shift to heavier and more powerful cars
in most countries. The average mass of new cars sold in the EU increased by 100 kg, at
a rate of asund 1015 kg/year, between 1995 and 2007. Since 2000, this trend has
reversed in four countries (Austria, Denmark, France and the Netherlands) and in three
more countries (Germany, Italy and UK) and in the EU as a whole sincé'2005

2008, the reductio was very significant almost everywhere and has to be linked to the
recent measures mentioned above and to the high oil price. Therefore, before 2005 the
actual technical progress achieved was even more pronounced than is suggested by the
changes in theest specific consumption of new cars.

>l Source ACEA statistics over 192908 (www.acea.be, 2009).
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The average specific GOemissions of new cars sold in the EU decreased from
186g/km in 1995 to 154/km in 2008; that corresponds to an average reduction of
1.4%l/year. The average level achieved in 2008 was 1@¥eabe target of 14§/km

fixed for 2008 in the agreement between the European Commission and the associations
of car manufacturers (ACEA, JAMA and KAMA). The specific emissions of new cars
decreased rapidly in 2007 and especially in 2008 (almost 3% emages in 2008)
(Figure 4.10). Those good results have to be linked to the reduction in the average
horsepower of cars, as shown above.

Figure 4.1Q Trends in the specific emissions of new cé&fs
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In 2008, the overall market share of new cars sold ®#A members (i.e. European car
companies) with C@emissions below 140 g/km stood at 42%, up from 35% in 2007,
31% in 2006 and 27% in 2004. The increase in 2008 was more rapid than in previous
years. The market share of cars below 120 g/km increased #%oim 2006 to 16% in
2008.

4.2.2.2Performance of the car fleet average

The average specific consumption of the car fleet has dedressadily in all EU
countries Over the period 1992006 there was an average reduction of 1.3%/year at
EU level: in 2007, carsonsumed 1itre/100 km less than in 1990.

Each country saw its specific consumption decrease, although to varying degrees
ranging between 0-4.6%/year. The fall was more rapid than the EU average in Austria,
Italy, Slovenia, UK, Greece and Germany. Témmtinual improvement stems from the

2 Provision& data based on a compilation of various sources; accordingly, it is not available for all
countries.
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oldest and less efficient cars being replaced by new ones and in many countries also
from the increasing share of diesel vehicles in the car fleet.

The average specific consumption of the car fleet ranged betwedd@Xm (Italy)

and 8.3 /200 km (Sweden) in 2007, with an EU average of around 7.3 I/100km. There is
no real correlation between the average specific consumption of the car fleet in 1/100km
and the average fuel price: average car size and horsepowtreastthre of diesel are
probably the most important factors. The high value seen in Sweden can be partly
explained by the fact that it is the country with the most powerful cars and the lowest
share of diesel cars. Italy, on the contrary, is the counthythe least powerful cars and

a high penetration of diesel.

Technological savings reached 25 Mtoe in 200in the EU

ARTechnol ogi cal savingso resul ting from
consumption per car are estimated at 25 Mtoe for thenERD07 (compared to 1990),

i.e. about 14% of the total consumption of cars; in other words, without these savings,
the consumption of cars in 2007 would have been 25 Mtoe above its actual level or 14%
higher.The average annual savings amount to 1.3 Méae/{Figure 4.11). The volume

of savings has been increasing since 2000 and over the perioeR@0DCalmost
reached an average of 2 Mtoe/ydarel switching from gasoline to diesel contributed to
increase energy consumption by about 0.3 Mtoe/year beté@¥hand 2007, and since

2000 even by 0.5 Mtoe/year, as a result of the penetration of bRaf@Hanges in car
occupancy, which is a behavioural factor, had a small effect.

In 2007 total savings were still 25% below technological saviiige overall aergy
savings due to both technical and ftenhnical factors averaged 1.1 Mtoe/year over
19902007 and totalled 1Bitoe in 2007:

Figure 4.11 Energy savings from cars in the EU
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>3 The heat content of diesel and biofuels, in toel/litre, is higher than for gasoline.
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4.3. Passengersand freight transport

4.3.1.Passengers

The energy efficiency ofars has improved significantly but the number of cars on the
roads and the passenger traffic are still increasing. Another source of energy savings is
to slow down the traffic by car and to move part of the traffic to public transport (rail,
metro, buses)All countries are implementing national and local measures to transform
passenger traffic patterns and to reduce the role of cars.

Various types of measures are aimed at reducing the role of cars and at promoting public
transport or soft modes: infornia campaigns, development of new public transport
infrastructures or bicycles lanes, mobility management for companies, administrations,
schools, etc. Mobility management is a hew concegirémnote sustainable transport.

The objective of mobility manageent is to reduce the number of gmerson car
journeys.One of the most active countries in that area is Austria.

The share of public transport in passenger traffic is decreasing almost everywhere

The share of public transport in passenger traffic @eadesing in most countries. Only
eight countries show a different trend and seem to have reversed the increasing role of
cars (right side ofigure 4.12: on the one hand, Germany, Sweden, Denmark and
Hungary, where the share of cars is stable; and oatki®® hand France, UK, Italy and
Belgium, where there is a slight increase in the share of public transptire EU level

the share of public transport in passenger traffic decreased by five points between 1990
and 2007, from 22% to 17%.

Figure 4.12 Share of public transport in total passenger traffic*
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Negative energy savings due to the decline of the share of public transport

As on average, cars require 4 times more energy to transport one passanipan
public transport (rail transport armises), and 5 times more energy than rail transport
alone (trains, metros and tramways)fie decreasing share of public transport in
passenger traffic leads to negative savings

On average, the loss of one market share point for public transport codsdpoan
increased consumption (i.e. negative savings) of about 1.3 Mtoe at EUAszetesult,

the ongoing modal shift contributed to increase the consumption by 6 Mtoe (or 0.35
Mtoe/year) between 1990 and 2007 .the four countries in which the skaof public
transportincreased slightly (Spain, France, UK and Belgium), modal shift resulted in
energy savings that can be added to the savings registered for the different transport
modes, especially cars.

The growth in traffic caused consumption terease by 50 Mtoe. Energy savings
(change in specific consumption per unit of traffic) amounted to 19 Mtoe and offset the
effect of traffic growth and modal shifts, as well as limiting the increase of the energy
consumption to 37 Mto@~igure 4.13.

Figure 4.13 Breakdown of the energy consumption variation for passenger
transport in the EU-27°
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This trend is expected to reverse in the future. First of all, the decline of the role of
public transport has slowed down (1 point reduction since 1995arechfgo 5 points
since 1990). Secondly, many government and local authorities are developing or

> The energy consumption variation of passenger transport is broken down into 3 explanatory effects:
activity effect (increase in traffic), modal shift effect (from private transport to public transport
modes) and energy savings (change in specific consompéir unit of traffic).
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planning new public transport infrastructures, the impact of which is slow given the long
lead time in that area.

4.3.2.Freight transport
Limited measures for freight transport

Very few countries have introduced measures to improve the energy efficiency of
freight transport. The most innovative country is Germany with its Toll Collect system,
aimed both at raising the efficiency of trucks and moving part of treetraic to rail

and water transport. Some countries have measures to improve the efficiency of vehicle
fuel use, such as Finland with its voluntary/negotiated agreements with transport
companies, or Spain and Ireland with training and information progesnfor truck
drivers . In countries that have implemented a CO2 tax, that tax also applies to trucks.

The fact that only a limited number of measures address freight transport may be
explained by various factors. First of all, in most countries thiosestfacing strong
competition, either from other modes or from other countries and, in addition, diesel
prices are increasing; national governments are therefore reluctant to increase the burden
on their companies, all the more since in certain courgregous attempts to introduce
reforms in this sector led to serious trouble. Secondly, the fleet is very heterogeneous
and labelling or standardisation schemes, like the scheme for cars, are difficult to
design. Finally, measures on infrastructures, sashthe promotion of combined
rail/road traffic, take time to materialise and in many countries are still at a planning
stage.

A few other countries have introduced subsidies to support the development of
alternative transport infrastructures to roadao¥road combined traffic, in order to shift
part of the road traffic to rail and water transport

Road charges for heavy goods vehicles already exist in many countries. The innovative
aspect of the German Toll Collect system is that it uses satplided systems rather

than conventional tolls; links road charges to the emissions of vehicles; and, in theory,

uses the toll revenues to subsidise rail and water transport infrastructures. This system
might pave the way for the introduction of road chaggdn a European scale.

Italy and Spain want to make greater use of maritime transport. Italy, for instance, has
i ntroduced a subsidy scheme to render mar

Lower efficiency of road freight transport since 2000

Between 1993 and 1998, and between 2002 and 2007, the energy consumption per
tonnekm dropped. This can be explained by improvements in the economic situation
after 1993, which enabled the volume of traffic to grow rapidly (nearly 5%/year in
tonnd km), canbined with the more efficient management of freight transport (higher
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load factors and reduction of empty running, as shown by the increase in the ratio tonne
km/vehicle) and a shift to bigger trucksigure 4.14).

Figure 4.14: Change in the unit consumpion of road freight transport (EU -27)°
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In most EU countries the average energy consumption peritkkmnbas decreased
since 1998 because of better vehicle fleet management (increase ikianeaicle).
However, a reverse trend can be seen in se¥dal5 countries, especially in Italy,
Sweden, Spain, the Netherlands and Dennfadu(e 4.15).

Figure 4.15. Change in the unit consumption of road freight transport
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Decreasing share of the efficient transport modes (rail and water)

In most countrie the share of efficient transport modes (rail and water) is decreasing; in
other words, the trend is moving in the direction opposite to the direction in which
policy makers plan for it to move. The greatest reduction can be seen in new member
countries,especially in Poland and Bulgaria. The share of road transport has fallen in
only three countries, namely the Netherlands, Belgium and theRifjGré 4.16). In

*5 Unit energy consumption measured in goe (gram oil equivalent)4anne
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2007 the share of rail and water varied greatly among countries, ranging from less than
10% forltaly and Ireland to 6@5% for Estonia and Latvia.

Figure 4.16: Share of rail and water in total freight traffic
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The modal shift from rail and water to road transport contributed to increase the
consumption of freight transport by 10 Mtoe at EU ldvetween 1990 and 2007. The
increase in freight traffic in tonAem was responsible for a consumption increase of 46
Mtoe. Energy savings (21 Mtoe) (change in specific consumption per unit of traffic)
have limited both these effects by limiting the vaoiatof the total energy consumption

to 35 Mtoe.

4.4. Overall energy efficiencyand CO, trends

4.4.1.Energy efficiency trends

Regular improvement of 1%/year in the energy efficiency of transport in the EU

The energy efficiency of transport in the 20 improvedby about 136 between 1990

and 2007 (Polyear), as measured according to the ODEX indicator. Greater progress

was achieved in the energy efficiency of both cars and airplanes than in the rest of the
sector Figure 4.17).
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Figure 4.17 Energy efficiency progress in transport in the EJ
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In nine EU countries the rate of energy efficiency progress is aboved/year
In nine EU countries, and in Norway, the rate of progress was above 1%l/year, i.e. above

the target of the Energy Service DirectivEigure 4.18. In sevencountries the
efficiency of transport decreased because of road freight transport.

Figure 4.18 Energy efficiency progress in transport in EU countrie¥
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4.4.2.CO, emission trends in transport
CO, emissions in the transport seor have increased by 2646 since 1990

The transport sector is driving total €@missions from energy us€0, emissions

from transport have increased by almost2&ince 1990, whereas all other sectors
these emissions are far below their 1990 le¢rduction of 22% in industry and 18%

in households, services and agricultéir@igure 4.19. As a result, transport represents

a growing share of the total emissions of final consumers (i.e. excluding the power
sector): 43% in 2007 compared to 32 in 1990. Since 2000, the increase of emissions
from transport has slowed down%d/year compared to 1%/year over 1992000).

Figure 4.19 Variation of CO, emissions from transport (EU27)
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Road freight transport is driving CO, emissions from transport

Road transport represents 94% of total emissions from transport. The emissions from
road freight transport increased by nearly 47% between 1990 and 2007 and made up
36% of t shemissions ¢compardd to 31% in 199@Figure 4.20); this is the

main source of the sectoros rapid gr owt
increased by 29%. Although emissions from domestic air trafiSpante increased by

30% since 1990, they resent less than 3% of the total.

% Source EEA inventory (2009)

® Source: ODYSSEE estimates

® Emi ssions from international air transport ar e
with the UNFCC methodology.
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Around 170 Mt CO, avoidedin 2007, which has offset almost half of the increase in
CO, emissions since 1990

The increase in the traffic of passengers and freight should have increased CO
emissions by 370 Mt C{between 190 and 2007. Savings in G@mounted to 170 Mt

and were almost exclusively due to the reduction in the specific emissions of road
vehicles per unit of traffic. These savings limited the increase e@sions to 200

Mt and haveoffset almost half of th€ O, emission increase since 19@lgure 5.4).
Around 40% of the savings come from trucks and light vehicles and 30% from cars.

Figure 4.2Q Variation of CO, emissions in transport (EU27)
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5. Households

5.1. Policy measure developments

5.1.1.Overall policy development

Most countries deploy standards and subsidies, but few deploy taxes

The overview of policy measure typeshkigure 5.1 shows very diverse combinations

per country and the EU itself. However, legislataed financial measures are very
common, while cabperative and tax measures are sparsely applied.

Figure 5.1 Policy measures per type for households (ongoing, 2006)
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Financial measures often have a short life time

From all policy measures ever liatluced presently about 20% have been scrapped.
Especially financial measures, such as subsidies, do not have a long lifetime. The
opposite is true for standards (legislative/normative) as completed measures are replaced
by stricter standards.

Performancestandards on dwelling as a whole are applied the most

Household policy measures targeted at dwelling related uses can regard the envelope,
boilers, overall heating, ventilation/azpnditioning and lighting (seféigure 5.2). In the

past policy measures on heating were targeted at the envelope (prescribed thickness of
insulation) or boiler efficiency separately. Presently these are both the target of
performance standards. Very few policy measures were focusedglaing in
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households, only recently a ban on incandescent lamps was introduced. There is also a
lack of policy on fuels for cooking.

Figure 5.2: Policy measures targeted at dwelling related uses (2006)
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Few or no policy measures to influence daily engy use

Most policy measures focus on buying more efficient appliances or investing in energy
savings. However, there is also a need to influence daily energy use, e.g. by monthly
information on energy consumption or by energy taxes. Yet, some coumtmed dave

any such policy measures (Belgium, Lithuania, Malta, Poland and Croatia). Recently the
obligation in the Energy Service directive to inform customers about their electricity or
gas consumption has led to some national policy measures on tuiatiton of smart
meters.

5.1.2.EU based policy measures

For the households sector the most important EU policy constitutes:
- Directive on mandatory labels for appliances
- Energy Performance of Buildings directive (EPBD)
- Energy Services directive (ESD)
- Ecodesgndirective.

The introduction of obligatory labels on appliances has stimulated the market for more
efficient appliances and thus decreased electricity use for refrigerators, washing
machines, cloth dryers, etc.

The EPBD demands that countries shoeldesw their standards every few year in line
with possibilities for coseffective measures. However, the EU has not defined a
common maximum energy use because of differences for climate and building practices.
Therefore, the effort put into energy savimgw dwellings can differ. The EPBD also
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demands energy efficiency certificates for dwellings to be sold or rented which should
lead to retrofit measures. Finally the Directive requests that boilers should be regularly
inspected and maintained in order toeyent a deterioration of the conversion
efficiency.

The ESD expects that countries will realis&o®nergy savings in the period 262816

and facilitates this in different ways. Although the ESD does not introduce specific
policy measures it will probd#p have much influence on the introduction of (new)
policy measures by countries.

The Ecedesign directive takes a further step by introducing minimum efficiency
standards for a larger array of energy using appliances and systems compared to the
labelling directive. The Ecalesign directive does not introduce directly binding
requirements for specific products, but establishes a framework of condition and criteria
that need to be respected when introducing implementing measures. The binding
requirementsdr each product group regard also maximum energy use.

Substantial part of national policy measures due to EU policy

EU policy has influence on national energy efficiency in three ways: directly by EU
policy measures, e.g. covenants with European appliarenufacturers (Eldefined),
transposition of EU directives into national pgli e.g. labels for appliancggEU-
follow-up), and national measures stimulated by EU policy, e.g. municipal action plans
or regional information centres (Etdlated).About onethird of all policy measures in

the countries is more or less due to EU policy.

Southern countries slowest on buying efficient appliances

For refrigeratorg-igure 5.3 shows the penetration of the labels catexgpoh and A+
plus A++ in 2006. The average penetration rate fotaéklling categories together is
81 % and the share for the most efficient A+ and A++ appliances 4. Femarkably
the shares for new member states are slightly higher than fe&27EEBsgcially for
southern countries there is still potential for more sales of efficient appliances.
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Figure 5.3: Penetration of labels A and A+/A++ for refrigerators (2006)
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For washing machines only room for the most efficient versions

For washing machas the penetration of all-label categories together is about%0

on average, with a share of @Bfor the most efficient A+ appliances. Northern and
western countries score highest, also on A+ shares. Four southern countries score lowest
(Bulgaria, Greee, Portugal and Spain), as was also the case for refrigeratoceidge
threequarters already havyeenetration levels above 90 there is not much room any

more for sales of A and A+ washing machines.

Substantial impact of labels on the market for efitient appliances

During the past decade the EU Directives have deeply transformed the market for (more
efficient) large appliances, in combination with national measures to increase the
purchasing awareness and habits of the consumers.

Figure 5.4 shows the steady increase of energy efficient appliances. This has led, as
highlighted earlier, to an overall energy efficiency improvement d¥lih the period
19972006.

Figure 5.4: Market share of A/A+ labels for cod and washing appliances (EU)
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Combination of EU labels with national supporting measures decisive for success

Along with the transposition of the Labelling Directives, a dozen of countries have
decided to reinforce the market transformation effe¢he$e directives by establishing
baccompanying or supporting measureso. M
rebates granted to citizens to support the purchase of highly efficient appliances labelled
A/A+ or compact fluorescent lamps

5.1.3.Innovative policy measure types for buseholds

The following criteria has been used in the selection of most innovative measures:
- Providing large energy savings
- Effective: meeting the conditions for implementing saving measures
- Small rebound effect, lasting saveignd positive side effects.

Standards on (new) dwellingshave evolved from prescribing the thickness of wall
insulation to overall performance standards. In this way the same savings can be realised
in a more coseffective way, depending on the actuatcemstances. Due to the
introduction of the Energy Performance of Buildings directive, the few countries
without own (performance) standards were forced to introduce them. Strict standards for
new dwellings are a powerful tool to realise savings, providaticompliance with the
standards is assured. However, the total amount of savings is dependent on the number
of new dwellings built.

Minimum efficiency standards on appliancescan only be formulated at the EU level,
due to the international market felectric appliances. The first standard only regarded
refrigerators. TheEco-designdirective of the EU will formulate a large number of
minimum efficiency standards for all kind of energy using systems and appliances in the
coming years. In this way a mkat transformation is accomplished, with savings at
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almost no extra costs, and without bothering the consumers with decisions on more or
less efficient appliances.

The EU now has formulatechinimum efficiency standards for lighting that forces
manufactuers to only offer compact fluorescent lamps (CFLs) instead of incandescent
bulbs. Some countries, such as Italy and France had already planned comparable
legislation and Ireland planned a levy on incandescent lamps. Here, the same advantages
are present der appliances.

Performance programs oblige parties in the energy field to realise energy savings at the
place of energy users. Presently two forms are deploy®dhite Certificate system

and anEnergy Efficiency Commitment In both cases it is beliedethat these
performance programs will deliver more savings at lower costs than with conventional
policy measures, like subsidy schemes from the government.

National Energy Efficiency Action Planshave been drawn up in 2007 in response to

the demands dhe directive on Energy End Use Efficiency and Energy Services (ESD).
These plans often contain a set of policy measures to stimulate energy saving measures
in the different sectors (households, industry, transport and tertiary sectors). Most of the
plansare based on, or even equal to, already formulated national action plans (see table).
As highlighted in the first section a well designed combination of policy measures will

be more effective than individual policy measures.

A number of countries wa introducedenergy and/or CQ, taxes(e.g. the Netherland,
Denmark and, more recently, UK) that increase energy prices feusand. Especially

the shifting of taxes olabourto a tax on energy use is innovative as it does not decrease
the income of househddand companies. A large advantage of substantial taxes is that
it also steers the economy in a less energy intensive direction and stimulates innovation
on energy efficient technologies.

Far reaching policy on energy savings can leadnrgy poverty, high costs that are
difficult to cope with by poor families. Moreover, poor families pay relatively much
money for energy due to the low quality of the houses. Therefore a specific policy on
poor household must be part of savings policy. Some countrieadglrBave
(conventional) policy measures in place that combat energy poverty as well. Examples
are the UK fuel poverty schemes and the Scheme for households with low income from
Slovakia.

Finally policy measures oimspection and maintenanceare needed, iorder to assure

that the potential savings of efficient systems are realised in the longer term. The EPBD
asks for regular inspection and maintenance of boilers amdmdglitioning.

5.2. Energy efficiency trends

5.2.1.Trends in the energy consumption per dwelling

In new member states largest decrease in energy consumption per household
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Figure 5.5 shows that the average energy consumption per households in 2007 was at or
below the 1997 level in most countries, with GeeeHungary, Latvia, Finland and
Spain as important exceptions. The unit consumption is mostly in the rang@ of 1
toe/dwelling, with Belgium and Malta as outliers. Overall, new member states show a
much larger decrease than #8 countries (106 against 36) from 1997 to 2007,
especially Poland and Romania (abou@20

Figure 55: Average energy consumption per household (climate corrected)
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Large electricity consumption for some countries is due to use for space heating

Average electricity use peobsehold in ELR7 is about 4000 kWh per year (d&gure
5.6). However, electricity use is much higher in Nor¥a$weden and Finland due to
their high use of electricity for space heating.

2 Norway 17930 kWh in 1997 and 16280 kWh in 2006 (nsilole inthe Figure)
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Growth of electricity use per household is mitigated by smadr households

Between 1997 and 2007 the average EU household uses afoumofe electricity.
However, in that period average electricity use per household person increased with
14%. The difference is due to the lower number of persons per household whic
influences the part of household electricity use that is dependent on the number of
persons (appliances and number of lighted rooms used at the same time). With a
constant size of households the growth in electricity use per household could have been
beween 7 and 1%0.

Figure 5.6: Average electricity consumption per household
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Electricity consumption per household increased between 1997 and 2007 in most
countries. The EW5 exceptions are Denmark, Austria and Sweden and, for the new
member states, Slovakia, Bulgaria and Czech Republic. For Sweden the decrease could
be caused by less electricity for space heating. Very high growth rates are shown for
EU-15 countries Greecand Spain (+35%) and even higher numbers for the new
member states Cyprus, Estonia and Latvia. But in most new member states electricity
use remains at a relatively low level (less than 60% of EU average) and does not really
catch up with EUL5 countries.
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5.2.2.Space heating
Large part of total energy use for space heating
Energy use for space heating, normally880%6 of total energy consumption, is the most

important part of household energy use (Sggrire 5.7). Lower fractions are generally
found for Medterranean countries with mild winters, like Cyprus and Spain.

Figure 5.7: Space heating fraction in household energy consumptién
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Space heating less important in total energy consumption

In general the space heating fraction decreases betweeid®2D06, partly due to the
relative strong growth of electricity consumption (the second largest part of household
energy use). Exceptions are Italy, Czech Republic, Croatia and Bulgaria where the
fraction increases a few-foints (see explanation belaw)

Highest use for space heating in countries with moderate climate
The highest values for the share of space heating energy uset &oend in countries

with cold winters, like Finland and Sweden, but in countries with moderate winters,
such IrelandBelgium, Denmark and Germany.

® Climate corrected figures, selected countries
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After adjustments®™ for climate Estonia, Latvia, Poland and Germany show highest
use for space heating

Average energy consumption per dwelling will be dependent on the average size of
dwellings and warmer or colder wintefherefore it is more relevant to compare energy
use per rhinstead of use per dwelling. Moreover an adjustment should be made for
differences in average winter temperatifigure 5.8 showsenergy consumption per’m

floor area taking the EA27 average witer temperature instead of the country average.
The EU average is about 13 kmé (150 kWHm?).

Earlier the highest energy use per dwelling was found for Ireland, Belgium, Denmark
and Germany. After adjustments Estonia, Latvia and Poland take ovexathevhile
Germany maintains its high ranking.

The efficiency trend for space heating is measured on basis of the decrease in (climate

corrected) energy use pef floor spacé. In the period 1992006 the decrease for EU
27 was almost 9%.

Figure 58: Energy use for space heating per mfloor area adjusted to the EU
climate®
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% Adjustments for differences in floor area and average temperature between coQotrigses with

cold winters will often show higher energy use than countries with mild wintergefdhe the
(yearly climate corrected) energy use for a country is corrected for the difference between national
and EU27 average climate.

Corrected for more central heating, the energy efficiency improvement due to substitution between
energy carrierss included

® Total energy use excluding electricity, adjusted to EU mean climate.
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Up to 40% of efficiency gains in space heating is offset by larger dwellings

In Figure 59 the change in energy use per dwelling feace heating (1992007) has

been decomposed into a change in floor area and a change in specific energy dse per m
The average dwelling size increased, especially in Eastern European countries (about
10%). As a result, energy consumption per dwellingrekesed less (0.5%/year) than
consumption per M(0.9%/year) in the EX27. This means that 40% of the energy
efficiency progress for thermal uses has been offset, all things being equal, by the fact
that dwellings are becoming larger. For new member stiagesize effect in %l/year is

much larger, but compared with the large decrease in energy usé iher affsetting is
relatively smaller.

Figure 59: Heating energy use: per dwelling, per rhand size effect (1992007)
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Limited number of new dwellings redricts energy savings for space heating

Due to more strict standards new dwellings have much lower energy consumption for
space heating than the average existing dwelling. However, the effect of standards on
total savings for space heating is restrictgdhe often limited amount of new dwellings

built. At a yearly basis most EU countries extend their dwelling stock with less than 1%.
The main exceptions are Ireland, Greece, Spain and Portugal. Eastern European
countries have built very few new dwellings.

5.2.3.Electrical appliances

For most EU countries the largest part of electricity consumption per households is for
appliances and lighting. But thermal uses are very large for N&ramy Sweden, and
substantial for Finland, France and Ireland.

" Total for Norway is 16000 kWh (not shown)
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Appliance electricity use increases, but high growth only due to specific factors

Figure 5.10 shows that during the period 199006 electricity consumption for
appliances & lighting increased in all countries, except Batgaria and Slovakia
(relative low consumption level of about 2500 kWh) as well as Norway (higher
consumption level of about 4500 kWh). The progression has been rather moderate in
Sweden, Germany, UK and Denmark which are countries with an already high
electricity use. It is substantial for Ireland, with the highest economic growth, and in all
southern countries where the use ofcainditioning systems has grown.

Figure 5.10: Yearly growth in electricity use per household for appliances &
lighting (1997-2006)
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Growth of electricity consumption concentrated at small appliances

The breakdown of appliances consumption (Siggire 5.11) shows that the strongest
growth is recorded for the category small applianddsese appliances registered an
increase of its market share from 23% in 1990 to 36% in 2007. The consumption by
large appliances records a growth at moderate rate and its market share declines from
58% to 46 %. With a market share of approximately of 20% category lighting is
stable.
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Figure 5.11. Change in total electricity use for large/small appliances and lighting
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Clothes dryers and dishwashers drive electricity consumption upwards

Figure 5.12 showsthe development of electricity consumption by appliances being
heavy users in terms of their fraction in the total for all appliances. Televisions, dryers
and dish washers increased their share during the years20990 For dryers and
dishwashers this veadue to higher penetration rates. Refrigerators and washing
machines registered a decline, mainly due to substantial electricity savings.

Figure 5.12: Shares of large appliances in total appliance electricity use
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Efficiency increase appliances habeen offset by increased ownership

The decomposition of the observed change in electricity use by large appliances in
Figure 5.13 shows that almost all energy efficiency gains over the last years have been
offsetby an increase in equipment ownership. As a result, electricity consumption per
household for large appliances is only slightly lower in 2006 than in 1997.

Figure 5.13: Decomposition of change in electricity use of large appliances
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5.2.4.Savings by renewal® energy technologies

The deployment of renewable energy sources in dwellings can lower (fossil) energy
consumptionTher ef or e t he out {pehindtherhe tt dhre et dicleme
is counted as energy savingsxamples are photovoltaic cells (P¥hat produce
electricity, solar collectors that produce heat and heat pumps that transform ambient heat
into useful heat with help of electricity.

Penetration of solar water heaters more dependent on policy than on sunshine

Solar water heaters are mig used for the supply of hot water, in combination with a
system using fossil fuels or electricity.

The amount of dwellings with solar water heaters in European countries generally is
only a few percent (sekigure 5.14). Some countries with a sunny climate, such as
Cyprus and Greece, score much higher. But comparable countries like Italy and Spain
show below average figures. On the other hand, Austria performs much above average,
probably due to successfuinstilation programs.

Between 1995 and 2006 the relative amount of solar water heaters has more than

doubled in most countries; at EU level there was an increase of 50% between 2000 and
2006.
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Figure 5.14: Development of the fraction of dwellings with asolar water heater

5.2.5.0verall energy efficiency and CQ emission reduction

5.2.5.10verall energy efficiency trends

Household energy efficiency for ELR27 has improved by 810 % since 1997

The ODEX overall efficiency trerftfor European households shows anriowement of
almost 8% for the period 1992007 (sed~igure 5.15), or about 0.86 per year. The
efficiency improvement for both heating and large appliances reaches more tan 10
But for cooking the figure is miclower and for hot water no savings have been
observed. Therefore overall efficiency lags behind that for heating/appliances.

The energy savings are largely due to the deployment of technologies that reduce energy
demand (e.g. double glazing), conveuels more efficiently (e.g. high efficiency
boilers) or use less electricity more efficiently (e.g. label A washing machines). There
are other technologies available that are important for future energy savings but have not
contributed up to now substarilyeto total savings.

% The yearly figures for ODEXhave beenconverted into thregear moving average valugsee
chapter 5)
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