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Key Messages

This publication presentke poliges implemented in thedustrialsector andrendsin
energy usandenergyefficiency inthat sectarlt relies on the following twalatabase
that cover all ELR7 member countrieplusCroata and Norway
V The ODYSSEE database on energy efficiency indicators, with data on energy
trends, drivers for energy use, explaining variables and emelafed CQ
emissiongwww.odysseendicators.orqg).
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 formulation by the European Commission,
e.g. as part ahe monitoring and evaluation of the Energy Service Directive.

e Apartfrom the on-going ETS, which is an economic instrument but has a strong
regulatory charactemegulative measures for energy efficiency have played a
smallerand not always efficientole in the past in the industrial sector. This is
going to changen future with more and more energy performance standards
being emittedunder theEco-design Directive for Energyusing Productdor
industrial crossutting technologiessuch as electric ntors, pumps, ventilators
and lighting.

e Financial and fiscal incentives continue to be the most widespread measures to
improve industrial energy efficiency. Increasingly those incentives are, however,
combined in measure packages together with other ne=asuch as mandatory
auditing and informational measure$he later are considered generatly be
low impact measures but combination with subsidies obgperativemeasures
theyaresupposed to make substantial contributions

e Cooperativemeasuresn the form of negotiated/voluntary agreements originally
have targeted mainlgnergyintensiveindustries, partially to avoid taxation of
industrial energy use (frequentinergyintensiveindustries are exempted from
taxation or subject to reduced levelshéy participate in an agreement). It could
therefore be expected that once the EU Emission Trading Scheme ETS entered
into force in 2005 replacing taxation in certain ways but providimgore
flexibility, cooperativemeasures may losenportance or be fmused on smaller
businesses outside the EU ETS. This has not been observed?santhr
cooperative measure®ntinue to be renewed and to spread partiallyiwithe
new EU MembeStatesnvhere they were completely absent in the pHsey are
in particula attractive for industries outside the EU ETS and are explicitly
mentioned in the EU Directive for Energy Efficiency and Energy Services.

2 One further interest of industrial sectors to carry out voluntary agreements is that it may also serve as
a communication tool to justify that action is undertaken. However, if the pressure to reduce 2 in t
ETS sector increases, it will get more andrendgifficult to put into practie voluntary agreements that

do not have an equivalent effect.


http://www.odyssee-indicators.org/
http://www.mure2.com/

e New marketbased instruments such as White Certificates, the EU* Bi&®
CDM/JI havenot yet provedthat they can dgevesubstantialmpacts in the field
of industrial energy efficiencyA greatobstacle are the largely fluctuating €O
prices which dissuade investment as they do not (yet) provide atdong
incentiveunlike instrumentsuch adeedin tariffs for renevables.Nevertheless,
with rising prices for the allowances, they could fulfil that rdteowever, the
present ratheindicatelow allowance prices the EU ETS and hence also under
the CDM/JIin the coming years (economic crisis; cadpocation in the priod
20082012 which may be banked for the period 2@020).This does not mean
that the EU ETS is a weak instrument for energy efficiency per se; without the
impact of the economic crisesd the decisions of the European court to annul
the decisions othe EU Commission to cut on the Polish and Estonian NhES
impacton energy efficiencgould have been largeBut far into the next decade,
the dices seem to be thrown unless the cap for the EU ETS is reconsidered
unless there will be a strong pmti of economic growth to compensate for the
economic crisesThe White Certificats, if they comprise mandatory savings
obligations for energy supply companies, which are regularly tightened, may
provide such incentives

e There are several ways which innovative measurefr energy efficiencyare
introduced in the differeEU 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 Hesgn standards foenergyusing
products which nowcomprises40 products of which 10 standards are already
published (2) Further, neasures may be innovative througimew context in
which they are set that is in which combination of measures they dredaf@g.
the combination ofiLearning Energy Efficiency Networ&svhich bring together
20-30 companies to decide and follow up of common energy efficiency targets,
with the development of adapted todlsat support the networks such as
investment subsidiesand information campaigns (3) Measures may be

®The EU ETS also impacts the energy sector and not only industrial energy efficiency. In the energy
sector it carbe shown that the EU ETS has changed the dispatching of power plants towards a more
preferential use of low or zero carbon electricity. However, a similar debate occurs there as compared
to industrial energy efficiency, as to the fact whether the EU EESriggered already investment into
renewables to a large degree or whether so far the growth in renewables is mainly due to stable
mechanisms such as feedtariffs (AEA Technology/Fraunhofer ISI/Ecofy2009) One argument in

favour of the latter is #t all EU countries have the EU ETS but the use of renewables is very diverse.

If the EU ETS would be the main mechanism behind the growth of renewables it should spur such a
development all over Europe as the prices are the same everywhere.

* The PolishNational Allocation PlarNAP was accepted by the Commission on 26 M&@09 on
condition that itwas cutto 208.5 million tonne<O,, or 26.7% down from the 284.6 Mt originally
asked forby Poland.For Estonia this was 47.8%d.he European Court of First dtanceon 23
September 200%&nnulled decisions made by the European Commission to reject greenhouse gas
emissions plans submitted by the Polish and Estonian governrttéatanclear for the moment, how

much of this could come to the carbon market, baniamount of nearly 100 Mt CO2 gets through to

the period 2008/12 and would be banked for the period 2013/2020, given the present impacts of the
economic crises, the CO2 prices might not rise from present levels for quite some time, given that the
cap iscurrently fixed up to 2020.



innovative because theare of acompletely new type such as the new market
based instruments mentioned abo{#. Finally, a measure type may develop
further innovative featuresuch as for example the EU §Twherein order to
combat the danger of carbon leakage (delocalisation of carbon emission outside
the EU) benchmarking systems$or the free allocation of allowanceare
developed They set nevertheless limits to such free allocation ofwadluces by
taking the best processes the benchmark&ll four innovation strategies are
pursuedn the Community and have led to a substantial amount of new measures
in the industrial sector in the past years.

e Since 199, a decoupling between thenergy consumption ahdustryand the
development of industrial value addatitheEU-27 level has taken placeThe
final energy consumption of the industrial sector remained essentially at the same
level for the past 15 years despite a substantial increase in value d@tded
impact of the energy price increase of the period IS not yet visible in
energy consumption and is currently also overshadowed ksetimiseconomic
crisis and its impact on energy efficiency improvement.

e In the new Member Statesa rapid regructuring in the period 1992000 and
after 2000 some reboundf industrial energy consumptiazan be observedn
the EU-15there was alight decrease in energy consumption after 2000.

e In the EU15 electricity consumptiomapidly increasedintil 2000 (1. 7%/yearin
the period 1992000 with a net slow dowrthereafter(0.9 %/year in the period
2000:2007) This fastincreasewvas partlydue to structuralltanges towards more
electricityintensive sectos (i.e. equipment manufacturingy and additional
substtution. In the EU12, this was different due to the structural changes and
electricity savings in the nineties3(7 %/year decrease in electricity consumption
in 19962000) with an economic rebound after 2000 (¥/$ear in the period
20002007). As a esult, electricity consumption in the EX¥ grew at a
somewhat higher rate in 20@D07 (1.08%/year) compared to the nineties
(0.9%lyear) butthe reasorthat triggered further growth was mainly based in the
rebound effect of theew Member States. It nadbe expecteth future that this
driving force for increased electricity consumption wokeforce and electricity
consumption in industry may stabilieeeven decrease

e Fuel substitution in the EQ7: the marketdor fossil fuels(including for natual
gag are shrinking inlte industrial sector due energgving measures undertaken
autonomously and as a consequence eagérgysaving policies. The fuel
substitution towards natural gas has comestaadstilldue to the fact that some
uses such as blkafirnaces, cannot be run easily or economically on natural gas.

®> By rebound effect we understand here that energy consumption has decreased quite considerably due
to economic restructuring and sla@ewn but then recovered partially back, although not reaching the
original level. This shoulthe distinguish from the rebound effect, when energy sawagsot fully be
materialised because of changing behaviour which is induced by the fact that less energy is consumed
(e.g. higher heating temperatures in better insulated houses).



This isa strong indication that ifuture GHG reduction measures must rely more
strongly on energy efficiency measures in the industrial sector than fuel
substitution.Electricity sharesare still on the rise, at least in part of the EU
Member States buthére are signs that electrickgving measuresuch as
detailed in the Eco-design Directive will have an increasing impact on the
consumption of electricity.

The share of the EU ET&mparmes in the fuel consumption of the industrial
sector is close to 7%, on averageBut thisis only50 % of thetotal finalenergy
consumptionincluding electricity Consequentlyadditional policies should be
introducedto complenentthe ETSin particularon electrical uses'his naturally
impactsthe dcemand for electricity, hencne number of allowances necessary
within the EU ETS and implies that energy efficiency targets such as the 20%
reduction target need to be considered in their interaction h&tETS. Target
setting for the ETS nesdo take into account the reduction of allowances due to
energy efficiency measures elsewhere.

The industrial sectorwas 30 % moreenergyefficient (measured by the ODEX)
in 2007 than in 1990which makes industry ¢ sector with the largest
improvement All industrial branchesmproved considerablyin particular the

chemical sector and tlengineeringsectos.

Industrial energyintensive products have improved unit consumption between
2000 and2007 by average ratesf 0.2%yearfor glass 0.7%yearfor paperand

up to 2%lyear for steel and cementndividual countries showed much larger
annual improvements in energy efficiency.

It can beanticipatedhat due to the slowdown of the business cycle following the
econanic downturn, energy efficiency improvement will be slower in the next
two to three yearbecause theconomicstimulus pans are mainly focused on the
building and transport infrastructundowever, t can be expecteih future that

due to more energy effency (e.g. due to standards for electric motors), even
electricity uses will be stabilising in the industrial sector;

Theindustrial sectod €0, emissions in 20Dwere 2 % belowtheir 1990 level.
Despite the fact that this was substantialachievenent further reduction
potentialsare possibldoy means of improvingnergy efficiency. The industrial
sector may also contribute to lower £€missions from the electricity sector by a
lower demand for electricity.
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1. Introduction

1.1. Objective of the brochure

The aim of this brochure is to provide insight into past developments for energy use,
energy efficiency trends and related policy measures imthestrial sector in theEU-

27. This should help policyakers and other parties involved in energy efficiency and
CO, emission reduction in adapting present policy and formulatavg effective policy
measuresAlthough tie mainfocusis onenergy efficiency improvement and the effect

of various policy measuresther drivers affecting the energy demand trend irséogor

are also considered, such te impact of economic growtleconomic cycles and
energy prices

This analysis is based on twiatabasg, ODYSSEE on energy efficiency indicators
(Box 1.1) and MURE (Box 1.2) on policy measures that cover the B2Wplus Croatia
and Norway.

Box 1.1: ODYSSEE database

The ODYSSEE databasenfw.odyssedndicators.ory 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 Statelg ifiputs for the

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

and guidelines.

ODYSSEE encompasses the following types of indic&tors

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

e Specific energyconsumption: relate energy consumption to physical indicaters. Gpecific
consumption per toaf producj;

e Energy efficiency indices by sector (ODEX) to evaluate energgieffty progresén %).

e Energysavings to measuthe amount of energy saved througiergy efficiency improvements.

e Adjusted indicators to allow the comparison of indicators across couriftripar{icularadjustments
for differences inndustrial structte).

e Benchmark/target indicators by sector to show the potential improvement based on countries with
the best performance (evaluation based on adjustediodiy:

¢ Indicators of diffusion to monitor the market penetration of enefjgient technologiege.g. share
of high efficiency motorgs

The indicators from the ODYSSEE database are now used to monitor trends in energy
efficiency among countriesn a harmonised way. They are increasingly used by the
European Commission as well as by several internatiorganisations, amormghers

e DG-TREN: the EC has made explicit reference to the ODEX gidrs in the
Energy Service Directive as a way of contributingvaods monitoring the
Directive in a sec al | ecdovin@papproach. The EMOS

® The methodolgical issues and precise definitions of indicators and data are dealt with at the end in a
specific section ADefinitions and Gl ossaryo.
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Market Observatory) includes about 20 indicators from ODYSSEE. The Energy
Demand Management Committee of ESD has proposed indicators similar to
thoseof ODYSSEE to measure energy savings withdogyn methods.

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

IEA, The Internatbnal Energy Agency: ODYSSEE data are used by the IEA to
construct their own indicators for European countries. In addition, IEA has
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 of the most important energy
efficiency policy measurdsy sector (buseholdsindustry, tansportand ertiary), as well as generak
crosscutting measuresinformation about these measures is collected by national energy agencies or

institutes according to harmonised guidelingse measures are classified according to various criteria:
¢ their gatus(completedpn-goingor planned

e theiryear of introduction and compienh;

o their type legislative/normative (e.g. standards for new dwellings), legislative/informative (e.g.

obligatory labels for appliances), financial (e.g. subsidies), fiscal (e.g. tax deductions),

information/educatin, ®operative (e.g. voluntary agreements) andxes (on energy or GO
emissions).

o their qualitativeimpact: low, medium or high impact, based on quantitative evaluations or expert

estimates (see methodological issues)
o thetargeted energy useltheactas involved, etc.

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

The MURE database providasstructuring format to EU Member Statfor reporting
measures in the dional Energy Efficiency Action Plans requested by the European
Commission within the implementation of the Energy Service Directive (EBD).
addition, he MURE simulation tool, attached to the database, has been utez by
Commission to asse#fse energysavingpotentialsover the period 2012030.

"EEA: Energy and environment report 2008, November 2008
http://www.eea.europa.eu/publications/eea_report_2008 6

® TERM monitors indicators tracking transport and environment integration in the European Union;
http://www.eea.europa.eu/publications/transfamd-crossroads

DG TREN:Energy Savings Potentials in EU Member States, Candidate Countries and EEA Countries,

March 2009(http://ec.europa.eu/energy/efficiency/studies/efficiency_en.htm)

11



2. Overview

2.1. Energy consumption

The industrial sector continues tolose shares in total final consumption due to a
stagnating or strongly decreasing demand, especialiy eastern Member States

The total final energy consumption in the industrial seatdhe EU27 is characterised

by the following developments:

e Since the early nineties and after the industrial restructuring phase the final energy
demand has beestagrating at around 320 Mtoe for the last 15 years.

e Variations observed were rather due to business cy€igsré 2.1).

e On average in 2007 at E2¥ level, thendustrial sectorepresents 27% of the final
consumption a loss of6 % market share from 1990 most Member States the
share of industry in tat final energy consumptiodecreasd especially in thanew
EU MemberStates. Exceptions were Austria, Sweden, and FinMrete the share
slightly increase@r remanedconstant [figure 2.2).

e Since 2006 energy prices went up; however, due to time lags in measures taken to
cope with high prices and the recent drop of energy psicee 2008he impact of
higher eergy prices o final energy consumption is not visible yet.

Figure 2.1: Development of industrial final energy consumption and production
index (EU-27)
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Figure 2.2 : Share of industry in final energy consumptiorf
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In the new Member States rapid restructuring in the period 19962000 and after
2000led to some rebound of industrial energy consumptionA slight decrease in
energy consumpton after 2000was observedn EU-15.

The rather stable final energy consumption in theZHWhasks howeverquite different

trendsamong countrieg~igure 2.3):

¢ In the ninetiesthe industrial energy consumptiamthe EU12 decreased by nearly
50%, while in the EUWL5 it still slightly increased. Howevem the EU15 some
countriesalso shov a strong increase in that period, especially Ireland, Spain,
Portugal,i.e. countries with high economic growtbut astorshingly also Austria or
Finland.

e In the period from 2000 to todayhere was not unexpectedlya rebound of
industrial activities and of energy consumption in tieev MembelStates although
not to the previous level. In the other EU Member States noaisereas observed
except for the already mentionsdb-group of EUJ15 countries.

Rapid progression of electricity consumption until 2000 with a slowdown
thereafter

Electricity consumption followed some similar pattern in tieev MemberStates than
final energy, with a much strongeconomiaebound effect, however after 2000

19 EU-12 refers to the new EU member countries.

1 By economic rebound effect we understand here that energy consumption has decreased quite
considerably due to economic restructurimgl &lowdown, but then recovered partially, although not
reaching the original level. This should be distinguished from the rebound effect, when energy savings
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Figure 2.3: Trends in the energy consumption of industry in the EU (annual
change 199€2007)
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Figure 2.4 : Development of electricity consumption of industry(annual change
19902007
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cannot fully be materialised because of changing behaviour which is induced by the factsthat les
energy is consumed (e.g. higher heating temperatures in better insulated houses).
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In those countries electricity consumption increase@0®p in the periodfrom 2000to

today (Figure 2.4). In the EUL5 electricity use grew strongly in the nineties as a
consequence of more electric uses in the industry and structural changes which benefited
to electricity (i.e. from oxygen steel to electric steel). After 20@Qydver, electricity

use in the ELL5 only increased by another 5% ta@007. It can be expectaa future

that due to the diffusion of more energfficient appliances (e.g. due to standards for

electric motors), even electricity uses will be stabilismthe industrial sector.

2.2. Energy use in industry

Energy uses in the industrisector can be dividenhto the following three fields. The
first is linked to electricity usesvhile the latter two areelated to fuel uses in industry.
e There is a certaines of crosscutting technologies (CCT) which are applied

independerty of thebranch or the foduction step. Thesre divided

— into electricity-consuming CCT, which aremainly motor systems Figure 2.5).
In contrast to the household or even the commercial sector, electricity is used for a
much wider variety of purposes and appliances in industry. Most systems are
individually designed according to characteristics of production processes, which
often dffer betweencompanies. They represent roughly about three quarters of
industrial electricity consumption (for more details sEgure 2.6). The
remaining quarter is linked to electric uses in processes (aluminium, zinc, copper
chlorine electrolysis; electric steel making; electric furnaces e.g. for glass making
etc.). Depending on the courspecific structure of industry, the share of CCT

changes slightly.

— in heat generation CCT, relatedto heat and steam generatiomndcogeneration
e Process related technologiesre definedasvery individual andareoften only found
in one branch or even applied for only one production step. They will be considered

in this section.

Figure 2.5: Crosscutting technologies (CCTs) in industryi System boundaries
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Figure 2.6 . Share of crosscutting technologies byindustrial sector in the EU
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As dectric motors éke the biggest share in electricity demand, five of the sixs&a
some kind of electric motor systems.

Pumpsare the CCT with the highest share of industrial electri@tyahd, which is
estimated to be about 22 in Europe The papeindustry especiallyhas a very high
share of pumps in electricity consumption, mainly used for pulp and water pumping.
Fans are mainly used in industry for cooling, drying, suction cleaning or for the
ventilation of rooms. A huge variety of different typefsfans are utilised in industry,
which all have varying efficiencies. They account for about 9 té61af electricity
demand of the indirial branches.

Compressed ailis used in industry for a variety of different applications, like
pneumatic drives fortools, fogging and varnishing as well as for suction and
cleaning. The advantage of compressed air in comparison to the direct usage of
electricity is mainly its flexibility. Thus, for many applicationsngaressed air is
often preferred, despite its highaectricity demand.

Cooling systemare not as widespread throwgi the industrial branches as other
CCTs are. They are mainly used in the food sector, for cold storages and
refrigerators and in the chemical sector for low tempeggixgcesses.

Other notor appliancesshall represent all motor systems that are not covered by the
systems described above. This group is very heterogeneouxchuttes for example
conveyors, centrifuges, elevators or mixers.

Lighting system# industry either uséuorescat lamps or high intensity discharge
lamps (HID), representing between 37 and68f electricity demand for lighting in
Europe respectively. Thus industrial lighting is far moracefht than residential
lighting.
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Fuel substitution in the industrial sedor of the EU-271 Shrinking markets for
fossil fuels including gas, still increase in electricitynarket shares

The followingobservationgan be maden fuel substitution in the EQ7 (Figure 2.7):

e Electricity continues to conquer market sharébhere are many explanatory factors
for this developmentréduction ofiocal pollutants such as Nr SQ, ease of use,
relative price stabilitysupplysecurityandstructural changesin particular the EU
ETS probablyhad an impact since 2005 on decisions to shift to electricity, however
in a limited mannerat first the fuel switch to electricity avoids direct €émissions
in the industrial sector and shifts the problem to the electricity sector. However,
through thepassthrough of the CQ@price signal this comes back to the industrial
sector from the electricity generat@o most likelyit doesnot constitute a major
driving force towards electricity so fain addition to the factors mentioned
previously There aramportantdifferences in thg@enetration oklectricity (typically
a 20% share in final energy for the new Member States and around 30% for-the EU
15, seeFigure 2.8). Among countries of each group, there are mididferences:
only some countries have higher shares for specific reasmgs Sweden and
Norway for the cheap electricity available, Luxembourg for dhbstitution of the
former cokebased iron/steel process with electric st&bvenia for a high sha of
nonferrous metals, notably aluminiupnoduction).

Figure 2.7 : Fuel shift in the industrial sector (EU-27)
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Figure 2.8 : Share of electricity inindustrial final energy consumption
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Coal had considerably decreased since 1990; however since 2002 its market share
remains stable at 1% for two reasons. First of all, primary metals, mainly ire@ebt
production, presented in 2007 already’84EU-27), respectively 6% (EU-15) and

54% (EU-12) of the overall coal consumption in the manufacturing sector of the
EU-15/27. Here the replacement options are limited. Sdgormbme astern
MemberStateshave increased tirecoal share in 2007 as compared to 1990Ure

7.1in the Annex). Although this could be due to the revival of the steel sector, it may
also be due to the fact thaastern coutnies may feel ucomfortabledependhg
mainly on Russian natural gds.some astern countries (especially in Poland with
12%) the iron/steel sector still peesentsa lower share in total manufacturing coal
consumption This indicates that at least in those countriesesbnoader coal use
could be possible, encountering thus the substitution towards gas

Oil is still present in some markets (14 % in 2007) where there &snrezsy access

to gas networks (cases of Ireland and Greeégguare 7.2 of the Annex). However,

as soon as such networks become available, gas is replacing oil (see the example of
Portugal in the same figure). Some countries with own gas resources (Bulgaria,
Croatia, Romania, UK) tend at present also to irsge& maintain the oil share in
order to avoid higérimport dependencyf they would like to extend the lifetime of
their own resources. Howevele to dwindling oil resources, which may last for not
more than 120 years, the share of ailill decreasdurther becase if imports are
necessary thegenerally speakingnatural gas is frequently the more interesting
resource.
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The market share ofatural gas, after a peak of 3% in 2000has beerstagnating

since 2002 at around 32. Gas can mainly only eapdat the expense dhe market

share of oil, however, only in those countries wheremjpslines areavailableor

built in the short futureThis will slowly further evolvein future when more and

more gas grids become available in those countriedthabthave yet accessut

not atthe same speed as in the past. There are also examples of countriesagt the
that have reduced the share of gas in the energy mix of the industrial sector
(Romania, Hungary, sdeigure 7.3 in the Annex), possibly for the reason of gas
dependence. Therefore in total, gas demand from the industrial sector will not
increase tremendously any manefuture given that the overall energy demand due

to energy efficiency measureshout shrink furtherin future improving supply
dependence from Russian or other gas sources. Interestingly, in the Netherlands, a
gas producing country, the share of gas in the industrial sector has decreased while
the share of oil increased (this is prolyablue to the petrochemicals industry)
(compareFigure 7.2 andFigure 7.3 in the Annex).

Fuel shift as a result of policy

In general fuel shift is the consequence of raafkrces and of the availability of fuels.
Policies have some impact onhe market shareof two fuels: biomassgsolid wastes on
theone hand andistrict heat on the other hand.

Overall the share dieatin industry has decreased in the past to sligletincrease

in recentyears but not yet toreachpast levels Kigure 2.7). In the Member States
there are, however, two different developmeliigire 2.9): on the one hanth a
group d countries, especially in theast (Romania, Poland, Bulgaria, Latvia,
Croatig district heat has lost largearketsharesThe same trend took also place
Germany and Finlandn the other handhereis also a larger group of countries
which seem to havenplementedsuccessful policies for heat in the industrial sector.
Among the EU15 this includes thAustria, Denmark the Netherlands, Sweden and
the UK, but it also includes a variety edsern Member States which seem to have
enhancedor at least maintained their share of h@athuania, Estonia, Czech
Republic, Slovenia).

According toFigure 2.7 the nmarket share of bimassand solid wastes is on the rise
However, a closer look shows that the EU15 it is limited to four countries
essentially (Finland, SwedeAustriaand Germany) and essentially to two branches
(the pulp and paper sector and the cement gedMrile this cannot bgenerally
linked to a poliy (the development of the Swediahd Finnish paper industs and
also the cement industriig autonomous thee was neverthelesssome policy
contribution in Germany due to the promotionbedmasscogeneration in industry.

In the new EU MembeiStates (EUL2) there was also an increagitrend towards
more use ofbiomassand wastes in the industrial sector. This was a trend that
occurred nearly in all EX12 countriesbut in particular in Polandihe main driving
forces for the trend towards more use of biomass we likely the risng energy
prices and the specific promotion schemes such as the renewable energy law in
Germany It is unlikely thatthe cost of C@allowances in the ETS maready have
strongly influenced the shift towards more uséioimassand wastesalthoughit is
increasinglybeingdebate to what extengjuantity-driven mechanisms like the ETS
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and pricedriven mechanisms likéeedin tariffs are complementary or overlapping
(see the discussion in sectid.?d).

Figure 2.9: Share of heat inindustrial final energy consumption

45%

0% - countries with increasing | countries with decreas-
or stabilised heat share ing heat share

35%

30%

25%

20%

15%

10%

5%

0% -

2 £ P E § & Y 8 g ¥ L2 & >0 & BT L 2 E SN SN T LI
o) o = c © e c o) c [=)] =1 = c S =
2 £ 3 8 3% B 35 3 § g £ 68§ 55 8 3 8 &8 2 8 45§ 5 8 g 8
5 a2 & © S O 2 8 £ a § £ & 5 £ ¢ E 2 2 p E @ o 8 =
2 @ £ £ & < 2 &L $ & Q% 3 % £ 5 5 ¢ G 5 g S
x g ¢ O 7 A « I g 5 a o ® 2 @
> 2 2 3 z
o c N
0 S O

H 1990 m2007

Source: Odyssee

Figure 2.10:Share of biomass inndustrial final energy consumption
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Box 2.1: Promotion of biomass CHP in Germany

The promotion of lomass CHRn Germany occurs according to the Renewable Energy Law which has
been in place in a revised version since 1.1.2@8guerbare Energien Ges&EG 2009) The basic
compensation for biomass electricity varies according to the capacity of the plant and the fuel used
(landfill gas, gas from sewage plants, mine gas or biogas, liquid or solid b)dmeassen 4.16t/kWh

for large plants with mineas and 11,6€t/kWh for small bomassplants For electricity for biomass

the compensation igFor plants up to 150 Kilowatt 187 ct/kWh, for plants up to including 500
Kilowatt 9.18 ct/kWh, for plants up to including 5 Megawat®8.ct/kWh, for plants upo including 20
Megawatt 779 ct/kWh. In addition there is a bonus ftre use of renewable raw materials or of liquid
manure,for land protectionor for particularly innovative technologie$f the electricity generation
occurs in CHP plants furthé ctkWh are paid as CHBonus.The maximum compensation is 80@.
ct/kwh for the CHP use of bioga%o this adds in all cases a possible gain from heat delivery out of the
biomass CHMPn 2008solid and liquid biomass, biogas, landfill and slurry gas, as wea biogenic
fraction of waste generat@¥ TWhelectricity in Germany (4% of the gross electricity generation)

Obiogenic fraction of wastes
Olandfill gas

@slurry gas

W biogas

B liquid biogenic fuels

W solid biogenic fuels

19,0%

40,1% 3,9%

4,2%

5.7% 27,2%

The following figure shows for electricity generation from solid biomasse the number of plants
(couloured green bars, left scale) and thstalled electric power (small black columns, right scale)
broken down by size of th@id i vi dual p L, A.5i t5 M(VE > D MVE). Abibstantiapart

of the electricity generation from solid waste occurs in indusimg 30% from electricity generators.
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Is fuel substitution partly explained by structural changes in the industrial sector?

An interesting question is whether fuel substitution is partly also due to the structural
changes within industry (shifrom one branch téhe other), e.g. from the cokesing

steel sector to the more electrieityr gasusing lighter industries, or rather due to the
fuel substitution within each branchigure 2.11). For this pupose we have constructed

one indicator that keeps the structure of the industrial branches at the 1990 level while
carrying out the fuel substitution within each branch (tthaf). We have further
constructed an indicator that varies the branch struétane 1990 to 200,/but keeps

within each branch the fuel split in 199%@rth baj. This can then be compared with

the observeduel split of 1990 and 2007 (first and secdaty. At the EU27 level the

result is rather clear: it is essentially the figelbstitutionwithin each branch that
accounts for most of the impact. This is wdars2 and 3 look similar. Within individual
countries this may be somewhat differdfigure 2.12 shows the example of Slovakia.

In this case the changes in the branch structure and fuel substitution within the branch
operate in opposite directisnWhile the structural change would have favoured more
coal use and less electricity use (stronger steel industry in 2007 as compar@€@)io 19
the fuel substitution within the branches has compensated for this and nevertheless
increased the share of electricity (etigrough the shift from the cok#sing oxygen
process to the electric arc progess

Figure 2.11:Fuel substitutionin industry due to structural changes1EU-27)
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Figure 2.12:Fuel substitution in industry due to structural changes? (Slovakia)
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2.3. Activity trends

Industrial growth averaged nearly 2% annually since 2000 while energy
consumption remained stable

Industrial final energy consumptiomas shown to be stable at the 2@ level in
previous sections. This happened despite growing actieitels. Since 20Q0value
added grew by 2%n real termsand the production index by about 1.8% annually on
average for the EA27. This hides large differences across the countries from near
negative growth rates in Italy and the UK up to fabulous groatdsof between 610%

in the new EU MemberStates and Ireland. The relatively large growth of Austria is
astonishing but this country has most likely profited egu@portionally from the
growth ofits easern neighbours.

In a numberof countriesthe vdue added grew somewhat faster than the industrial

production indexreflecting a higher value of the outpuiowever, also the opposite
occurred(Figure2.13).
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Figure 2.13: Annual growth in industrial production and value added (real terms)
from 2000 to 2007
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2.4. Industrial energy consumption under the EU Emission
Trading Scheme(EU ETS)

The EU Directiveon energy efficiency and energy services 2006/32&@licitly
excludes from itdield ofa pp | i cat i ogns Ofi uwnhdiecrht askrien al r ead
EU Emission Trading &eme. In this section we present an estimate of the share of the
EU ETS industries in the overall industrial energy consumpfldrere are diffenat
optionsas tohow to define the share of ETS industries (see Arih8x and different
countries have chosedifferent approaches in the first National Energy Efficiency
Action Plans. For the purpose of this chapter we heh@sen the sectoral approach
described in the Annex which is most compatible with the Odyssee indicators.

Figure 2.14 shows that ETS defined in such a way comprises close % @0 the
overall industrial fuel cosumption in the ELP7. As a fraction of the total industrial
final energy consumptignthe EU ETS represents roughly %0 of the energy
consumptionigure 2.15)*

12 |f electricity is included, the share of the EU ETS in the total final energy consumption of the
industrial sector is around 65%.
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Figure 2.14: Estimate of the are of the EU ETS sectors in industrial fuel
consumption (EU-27; electricity excluded; sectoral approach)
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Figure 2.15:Estimate of the $are of the EU ETS sectors in industrial fuel
consumption and final industrial energy consumption (EU27)
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This implies that although the EU ETS is an important instrument for the industrial
sector i covers only around half of its energy consumptiwhereaghe other half of the

25



consumptioris NOT covered by the ETS, and in particular the important electricity uses
in the industrial sector. These % may in principle be the target of dedicated gper
efficiency policies beyond the sole use of the EU ETS

Across the countries the ETS represents a fairly similar fuel consumption of arcund 60
80% of the fuel consumption in the industrial se¢tigure 2.16a). Lower values are

only observed for Malta, Latvia, Denmark, Estonia and the Elgure 2.16b tries to
compare the calculated shares in total final energy consumption (2007) with the shares
obtained from the NEEAP3 he comparison is not very eagwen that the information
cannot be extracted from the NEEAf®s a numberof countries Also there are some
methodological differences (the base period used in the NEEAPs is frequedtly 2
2005; often it is not cleanow the ETS undertakings have been delimitd.). In a
variety of cases the share appears to be inahe srder of magnitude, although slightly
higher in the NEEAPs. However, there are also cases like Italy, Poland, R@andnia
Bulgaria with comparately low shares mentioned in the NEEAPs.

Figure2.16: Estimate of the lsare of the EU ETS sectors ifa) industrial fuel
consumptionand (b) in industrial final energy consumptiaaross EU
countries
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¥ There is also a dynamic aspect in tiedinition of the EU ETS: starting from 2013, more branches,
e.g. chemicals or neferrous metals, will be included in the EU ETS. We have included this change
already in our definition of the EU ETS.
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2.5. Policies:Overview of main measures

A substantial renewal of policyimplementation in industry

A total of around260 measurehave beenmplementedor considerd in the industrial
sectorfor all EU countriesplus Norway and Croatia, of which80 measures aréeing
applied (Figure 2.17). Although the industrial sector has been the target of energy
efficiency measures fajuite some timegost of theon-going measures areelatively

recent nearly70% were implemented since 2000 andre thard0% since 2005This
indicates a substantial renewal of energy efficiency measures targeting the industrial
sector over the last yesarin addition, nost of the measures are national measanes
arenot linked to EU Directiveor to EU involvemen{~82%). However, thiscounting

of measuresloes not properlyeflectthe real impactof a measure such as the EU ETS.
The EU ETS, which ains bothat the energy industry amarge industrial emitterss by

far the most important Europeande instrumentto reduce GHG emissions the
industrial sectoand at the same timdp improveenergy efficiency. Thischeme was
recently newly defineél for the period 2012020 by including large shares of
auctioning 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

14 Directive 2003/87/E®@f the European Parliament aofithe Council of 13 October 2003 establishing

a scheme for greenhouse gas emission allowance trading within the Community adohgr@enncil
Directive 96/61/EC.

!> Directive 2009/29/ECof the European Parliament and b&tCouncilof 23 April 2009 amendig
Directive 2003/87/EC so as to improve and extend the greenhouse gas emission allowance trading
scheme of the Community
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the allocation to the ber industrial sectors based on the level of the 10%Ehesipe
wide. Another importantEU-wide measure for the industrial sector is Emo-design
Directive 2005/32/EC* which sets minimum standards for a variety of industrial eross
cutting technologiesuch as electric motorA. further relevant Ekide measte for the
industrial sectors the CHP Directive 2004/8/EC

Figure 2.17 :Number of measures in the EU in industry
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Financial incentivesare the most frequent measures followed byformational and
cooperative measures

Financial incentivesare the most frequent measured%3of all on-going measures
(Figure 2.18). Then follow at some distancéenformation/education/training measures
(with 19% of the total) andaoperativemeasures (voluntary/negotiated agreements
15% of the total)Around 10% are in the category new markedsed instruments which
is essentially the EU ETS and WiiCertificates as far as relevant in the industrial
sector Legislativenormative measures (e.g. teeo-designDirective) andlegislative
informative measures (mandatory audits) play a less importaninrtdems of measure
numbers Due to theEco-designDirective legislativenormative measures areowever,
increasing in importance

'® Directive 2005/32/EC of the European Parliament and of the Council of 6 July 2005 establishing a
framework for the setting dtco-designrequirements for energysing products and amending Council
Directive 92/42/EEC and Directives 96/57/EC and 2000/55/EC of the European Parliament and of the
Council

" Directive 2004/8/EC of the European Parliament and of the Council of 11 FebiQ@4yon the
promotion of cogeneration based on a useful heat demand in the internal energy market and amending
Directive 92/42/EEC
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Figure 2.18:Number of measuredy type in industry in the EU
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A large discrepancy in the number of measures by country

There is a large discrepancy among countries in the number of medales:EU
countries are abowaverage, which is arour@8imeasures per country aedjhtcountries
have a low number aheasures (equal or below 5 measuré&manystand out with
30 measures targetingeindustrial secto(Figure 2.19).

Most countries with a larger number of measures show a broader mix of nselgure
type. Howeer, in nearly all countrieshére 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 informational
measures)informational measuresn the industrial sector tend also to be used broadly
by all countries Cooperative measusdgvoluntary/negotiated agreements) are used by
half of the countries, mainly in the EL1b (in particular in the Netherlands, Sweden,
Finland, Francerad Germany) but also in Estonia, Bulgaria and SlovaKas reflects
national circumstances, in particular preferences for specific types of policy
interventions.
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Figure 2.19:Number of measuresy country in industry in the EU
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Broad coverage of measure targets with some focus on CHP

There is a broad coverage of measure targets across the different ener@yiguses

2.20). Some fa@us appears to be on Combined Heat and Power Generation (CHP), on
hot water/steargeneratiorand on space heating. Otherwise the measures aim betadly
all crosscutting technologies (compressed air, electric motors etc) and process
technologies

Figure 2.20: Distribution of measures by target in industry in the EU
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Motor and drives
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Source: Adapted from MURE
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Cooperative measures and nemnarket-basedinstruments are consideredto have
the highest impacts

Figure 2.21 shows the measures ordered by the percentage of high impact ntéasures
the total of all measures since 1986operativemeasures such as voluntary/negotiated
agreements and new markebased instruments appear as tines where the highest
impact is seen. However, with respect to the lattkere are also the highest
uncertainties in the impact achieved so far, given the fact that these are very new
instruments. Regulation and information measures are rather sebw asnpact
measures. For the first, however, it has to be specified that regulation underothe
design Directive is new and therefore not yet considered. For the latter,qtiie
difficult to estimate the impacts taking also multiplier effects immoant.

Figure 2.21: Share of high impact, low impact and unknown impact measures in all
energy efficiency measures since 1990
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New market-based instruments

Financial/fiscal

O Unknown
B Low impact
All | O High impact

Information/Education/Training

Legislative-informative

Legislative-normative

[

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

Share in all industrial energy efficiency measures since 1990

Source: Adapted from MURE
An increasing influence of EUDirectives andmeasuresin the industrial sector

Before the introduction of the EU Emission TradBadheme in 2005, the EU limited its
activities in the industrial sector to rather soft measure such as guidelines for voluntary

'8 This information is provided by the national teams basea@roexpert estimate of the percentage
improvement of energy cousption.

Y There are, however, quite some differences in the judgement on the effectiveness of voluntary
agreements across the Member States which have such agreements already for quite some time. In some
countries cooperative measures are judged rathak.we
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agreementsand to some informational measuresuch as the Motor Challenge
programmeln addition tothe EU ETSsince 2008/200%here is now in particulaalso
the issue of mandatory standards arising for the @wadmg applications in the
frameawork of the Eco-designDirective
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3. Industrial energy efficiency measures

We have seen in the previous section that the measures in the ihdeastioa broadly
coverall usesfrequently at the same time (for exampleancial incentives typically do

not differentiate betweercrosscutting technologies oprocess technologies). We
therefore distinguish the measures to promote industrial energy efficiency rather by their
measure typ&han by energy use

3.1. Regulation for industrial energy efficiency

Minimum energy performance standards emergas an importantmeasure type for
industrial cross-cutting technologies.

Regulation for industrial energy efficiency is not the most frequently used instrument as

shown previously in the measure overview. Nevertheltbsse ae three areas where

regulation plays a mom lessmportant role:

e Settingminimum energy performance standards (MEPS) for industrial -cugiag
technologiesunder the EUEco-designDirective (legislativenormative instrument)
This is a very recent type of measure.

e Mandatory energy managemmandatory energy auditand mandatory reporting of
energy consumption as well as efiergysaving measureglegislativeinformative
instrument)

In addition there may also be regulatipromoting industrial CHP. In general this
occurs, however, rather thrglu financial incentives and special tariffs.

These main measures will be discussed in the following sections.

3.1.1.Minimum energy performance standards (MEPS) for industrial
crosscutting technologies

The Directive 2005/32/EC on thé&co-design of energyusing products (EuP)has
become thanost important regulative measure for energy efficiencthe industrial
sector It was adopted in 2005. It establishes a framewonkwhich manufacturers of
energyusing products will, at the desigtage, be obliged todaceenergy consumption

and other negative environmental impacts occurring throughout the product life cycle.
The Ecoedesign Directive sets a framework for performance criteria which
manufacturers must meet in order to legally bring their product to thieetnét does

not, however, prescribe specific measures or stasoand sets no overall enespving
targets. Detailed actions are introduced by the European Commission following a
process of discussion with key stakeholders and through implementingivdis{see
Figure 3.1 for the process of th&codesign Directive) The Ecoedesign Directive
introduces minimum efficiency standards for up to 40 products which cover not only the
industrial sector but also thertiary sector and the building sectdwo standards have

a very large influence in the industrial sector.
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Figure 3.1: Process of theeco-designDirective

1. Product study
completed

A study for each product
group examines market data,
technological status and other
relevant issues.

When the study is completed,
the Commission formulates a
proposal (working document)
taking the findings and
recommendations of the

2. Consultation Forum
and first proposal

The proposal (working docu-
ment} from the Commission is
communicated to experts,
stakeholders and Member
States. These parties meetin
the Eco-design Consultation

Forum to discuss the proposal.

Based on the Consultation
Forum and the impact assess-

3. Draft regulation

When the Commission has
formulated a draft regulation,
it is submitted to the Eco-
design Regulatory Committee,
which is composed by one
representative from each EU
Member State,

4. Approved by
Regulatory Committee

After the proposed regulation
is adopted by a majority of the
Regulatory Committes (the
voting power of each Member
State is weighted based
largely on each state’s
population) itis sent to the
European Parliament for
scrutiny. Itis also notified to
the World Trade Organisation.

5. Final regulation

The regulation is formally
adopted by the Commission
and published in the Official
Journal of the European Union
(0J) before it enters into
force.

The most likely legal form of
the implementation is
“regulation”, which means

study into account. ments, the Commission

formulates a draft regulation.

that it takes direct legal effect
inall Member States.

Source: ECEEE (http://www.eceee.org/Eco_desigfpcts)

Table3.1: Overview of existing or planned minimum energy performance
standards under the Ecedesign Directive with relevance for the

industrial sector

Product lot and study gatus in the EuP (standrds MAINLY directed towards the
industrial sector

1 Electric motors 1150 kw, Lot 11 Entry into force 12 August 2009.
B ventilation fans, Lot 11 Consultation Forum 27 May 2008

Product lot and study gatus in the EuP (standards ALSO directed towards the
industrial sector

H Tertiary Lighting (office lighting), Lot B9 Entry into force 13 April 2009

B Electric pumps used for clean watduty (mainly water pumps in commercial building
drinking water pumping, food industry, agriculturept 11 Entry into force 12 August 2009.

M personal Comyters and computer monitors, Lot 3 Consultation Forum 9 Oct 2009.

O commercial refrigerators and freezers, Lot 12 Study completed

[ Refrigerating and freezing equipment, ENTR Lot 1 Stoakgoing
[ Distribution and power transfimers, ENTR Lot 2 Studgn-going

Further indicative list of product groups covered by the working plan of EU
Commission for Ecadesign Directive with relevance for the industrial sector

e Air-conditioning and ventilation systems;

e Electric and fossifuelled heating equipment;

e Foodpreparing equipment;

e Industrial and laboratory furnaces and ovens;

e Machine tools;

e Network, data processing and data storing equipment;
e \Waterusing equipment.

Note: the coloured squareefer to the process statushigure3.1

SourceAdapted fromECEEE (http://www.eceee.org/Eco_design/products)
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The standardor electric motors and on pumps entered into force in 2009. Five other
standards have a more or less large impact in thestimalusector also, of which the
standard on office lighting also entered intwce in 2009.n the work programme of
the European Commission for tekeo-designDirective, there are seven further products
on the list with relevance for the industrial sec(seeTable 3.1 for an overview of
these standards and their status).

In the past there have been doubts about the efficiency of regulatory measures for the
industrial sector because the norms set were wellnaelyee levels set by Best Available
Technology. To some degree this can also be obddor the Ecalesign Directive. In
general the Ecedesign implementing regulath reports reference values. ®he
reference values show that in a variety of casesutharfpact of the Directive will only

be reached after seven years (e.g. in the case of electric motors)cakigmred to the
reference values further tightening of the standards seems possilalel¢ 3.2). From

this it is clear that the major impacts of theo-designprocess in industry can only be
expected and evaluated in a few years from now. However, there is the fact that the
standards comprise dynamic elements. If these elements are further strengthdned
necessary further tightened, tlieo-design Directive can become a very powerful
instrument.

Table 3.2: Dynamic standards for industry published so far under the Eceo
design Directive2005/32/EC

Product group Dynamic standarcd®® | Notes
Tertiary Lighting Yes Standardstrongly differentiated by power class and type of lam
(Lot 8&9) Referere valuesfurther margin for improvement still possible
Electric motors Yes IE2-Motors starting July2011.1E3 Motorsstarting2015/17
(Lot 11) depending on the power cla®s IE2 coupled with variable speed
driveg
Refereme value IE3 (possibly coupled with variable speed drive
Electric pumps used fo Yes EEI<0,27startingJanuay 2013, EEI<0,23%tarting Januarg015
clean water duty Refereme value<0,20
(Lot 11)

Source: various official journals of the EU

Nevertheless, this is the first time that tletire European Union has introduced a
system of mandatory standards that includes more and more appliand applies
dynamic standards. thereforecontains importanelements of dirst Europearwide
top-runner programme. However, in other parts of the world more experience has
already been gained with tepnner programmes (see thkpanese tepnner
programme, http://www.eccj.or.jp/top_runner/index_contents_e.htlBhx 3.1). This
programme includes 21 product egbries but mainly concentratesh domestic
appliancesoffice equipmentheating/air conditioningnd transport vehicles, while the
EuropeanEco-designprocess also includes a variety of industrial appliances such as
electric motorsTransformers are the only main industrial equipment also included in
the Japanese tapinner programme.

%% In principle a inspectiorcheckis foreseen by the EU Commission after 5 ygtaking into account
the technical progress.
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Box31l.Japanesr@nmEo@® progr amme

According to the definitions of the Japanese-tapner programme there are three ways of standard
setting: The first is a system of Minimum Energy Performance Standards (MEPS), imcleraiivthe
machinery and equipment products covered by this system should exceed standard values. The second
is an average standard value system, under which the average values of all machinery and equipment
products covered by this system should excgaddard values. The third is called a maximum standard
value system (Top Runner Program). Under this system, targets are set based on the value of the most
energyefficient products on the market at the time of the value setting process. Currently,sthe mo
popular minimum standard value system in the world is the Minimum Energy Performance Standard
(MEPS); the Europeartco-design Directive may also be classified in this categofgource:
http://www.eccj.or.jp/top_runner/e_02.html)

The top runner prograsets its target standard values for energy consumption efficiency in accordance
with the Japanes&nergy Conservation Law, calling for obligatioy manufacturers and importers to
enhance the energy consumption efficiency of their products. The mamafaare obliged to surpass

a weighted average value for all their products per category for each predetermined target year. In
Japan, target standard values for energy consumption efficiency of equipment have been set since 1998
using this methodin contast to requirementsnder Minimum Energy Efficiency Standards (MEPS)
Japanese standards do not preclude equipment that fails to meet the standards from the market.
Japanese standards require that all targeted equipment meet the target standard aakeighasd

average per category. If a manufacturer wants to produce products that fail to meet the standard, it
needs to produce products that have much higher energy efficiency than the standard in order to meet
the standard on a weighted average basis.rationale behind this is to lead the product market in the

right direction while retaining product diversification yet still boosting energy efficiency of all the
products as a wholéThe Top Runner programme setargets by a dialogu with government red

industry, resulting in the promotion of technological innovatidhe top runner targeted products are,

as of February 2008, passenger vehicles, and freight vehicles, air conditioners, fluorescent lights,
electric refrigerators/freezers, TV sets, VCB3pying machines, computers, magnetic disk units,-hard

disk drives, space heaters, gas cooking appliances, gas water heaters, oil water heaters, electric toilet
seats, vending machines, transformers, rice cookers, microwave ovens and DVD recorders.

Concepual difference between the TopRunner Programmes (TRP) in Japan and Minimum
Energy Efficiency Standards (MEPS)

Top Runner Program Standards Minimum Energy Performance
; Standards (MEPS)
11 [case-: PASS i [case-2: FAIL
Low| Shipment: ACompany : Shipment: B Company Low
(Negative) ' (Negative) Case-4: FAIL
O o O Product: D
.| ©o . 000 N O
= ! e Target value
S o
£ i %
> ! >
o Target value =
= i 2
A0 00 N ; o i Case-3: PASS
. Weighted average 5 Product: C
High[ OO0 efficiency (e]e) High
(positive) i (positive)
! 5 1
O = Product in same category
Differences between TRP & MEPS
TRP: - Target value is set based on the products with the highest energy efficiency in the market.

« TRP regulates the weighted average of shipment volume of products in the same category per
manufacturers, importer etc., in terms of energy efficiency.

MEPS - Target value is set at the level depending on the country policy etc. to avoid the poorest products.
+ MEPS basically regulates a product individually in terms of energy efficiency.

Sources:
Okamoto (2004), www.iea.org/textbase/work/2004/shanghai/Okamoto.PDF
Globe International (June 2008itp://www.globeinternationalrg/docs/content/efficiency.final.doc
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3.1.2.From the CEMEP voluntary agreement to Ecedesign standards
for efficient electric motors

At the beginning of the decad#ectric motors were the target of a voluntary agreement
from the motor organisation CEMEFher aim was to phase smlled eff3 motorout

of the market and to replace them with eff2 motors. The efficiency improvement is
shown inFigure 3.2. Theeff-2 motors had a market share of ®6in 2007 Also the
shae of effl motors increaskin that period Figure 3.3).

The next step in the improvement of motor efficiency will be through market regulation
andEco-designstandards. For this purpose a new classification faomefficiency was
introduced (se®ox 3.2). The standard aims to phase IE1 and &@di5 also IE2 out of

the marketl n t he USA, Al E20 and Al E30 motors
in Europe their markethareis about 15% at present (see EC, 2008, Brunner, 2007).
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 earlier start to ambitious
motor standards in the US

Figure 3.2 : Differences in efficiency of electric motors
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Source: CEMEP, http://www.cemep.org/index.php?id=21
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Figure 3.3 Diffusion indicator for efficient electric motors

Market share of EFF-motors under the scope of the Voluntary Agreement of CEMEP
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*Scope: Motors covered by the Voluntary Agreement of CEMEP are defined as totally enclosed fan ventilated (IP 54 or IP 55sirAeCplguirrel cage
inducation motors 1.1 to 90 kW, with @r 4-poles, rated for 400 V¥ine, 50 Hz, S1, Duty Class, in standard design. Standard design can be interpreted as type N as
per EN 600 3412 and according to HD 231.

Source: CEMEPhttp://www.cemep.orgileadmin/downloads/agreement_192807.pdf

Box 3.2: New classification for electric motor efficiency and MEPS under th&co-
designDirective 2005/32/EC

A new classification for electric motor efficiency wagroduced in 2008 (IE1 = formerly eff2, IE2 =
formerly eff 1, |l E3,¢é). The standard aims to pha
market:
AMotors in the power range 0.75 kW75 kW manufactured in or imported into the EU after 1 Janu
ary2011 must meet or exceed the AlE20 efficiency
AHigh-powered motors in the range 7.5 kV875 kW manufactured in or imported into the EU after
lJanuay2 015 must meet or exceed the Al E30 efficien
AMoreover, lowpowered motors from 0.75/ are also subject to stricter requirements starting 2015
so that motors in the range 0.75 k\875 kW manufactured in or imported into the EU aftdanu
ay2017 must al so meet or exceed the Al E30 effici

New international IE classification far electric motors (according to IEC 6003430)

Efficiency Denotation Related motors | Efficiency interval Approxi mate mot ¢
class (4 poles, 60 Hz) (0.75KW- 375KW)
IE3 Premium Effciency | NEMA Premium 86.0%- 96.1% 40- 60% higher than IE1 otors
IE2 High Efficiency EPAct, MEPS, effl| 82.8%- 95.3% 20- 30% higher than IE1 otors
IE1 Standard Eftiency eff2 74.1%- 94.5% 1607 15,000

Sourcesown table based on Almeida et al. (2008), IEC (2008)
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The majorimpactexpectedf the regulations to induce similar technology learning for
efficient electric motors am the transition from the eff3 to the eff2 motdiable 3.3
shows that such learning rates can be similar for energy efficiency technaefpes
renewables.

Table 3.3: Learning effects forthe transition from less efficient eff3 to more
efficient eff2 electric motors compared to other energy efficiencgnd
renewablestechnologies

Technology Time period Country/region Learning rate®*
Renewable energies | Wind energy 19907 2001 EU 15%- 19%
1981i 2000 Denmark 9%
19841 2000 Spain 9%
19877 2000 Germany 6%
19927 2001 United Kingdom 19%
20067 2020 World 15%- 19%
20067 2030 World 11%
Photovoltaic 19791 2002 World 19%
19761 2001 EU 20%- 23%
1988i 2001 World 26%
20067 2020 World 20%- 23%
Biomass 19907 2002 Sweden 8%- 9%
20067 2020 World 7%- 9%
Buildings Doubleglazed 19857 2001 Switzerland 12%- 17%
windows
Facades with indation | 19751 2001 Switzerland 18%- 21%
(1.25W/m’K)
Selective windows 19927 2000 Germany 16%
Products and house¢ Condensing boilers 1988i 2006 The Netherlands 8%- 14%
hold appiances CFLs Compact| 19881 2006 World 18%
Fluorescent Lamps)
Washing nachines 19881 2006 30%
Tumble dryers 1988i 2006 13%
Refrigerators and 1988i 2006 7%- 16.5%
freezers
Industrial cross- Electric motors (IE1) 1995i 2006 Europe 9%
cutting technologies

Source: Fraunhofer ISI (2009)

At present, there are raigns that there could be substantial delayisnplementing the
Eco-design Directive. The regulatiomassedoy the European Union for each product
concerned is, after possible transitional periods, binding for the Member Statesof

the countrieat presengoesbeyond the standards set by the &tdl 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 Stateseder, in some amtries there
arealsoeffortsundertakerto shorten the partially long transitional periods by providing
subsidies to enhance market tagésee the example of Italy Box 3.5) or by including

the technologiesn White Certificate Schemes (see example of Frandgox 3.11).

2l The learning rate describes the cost reduction in a production process with increased production
volume and increasing expence.In mathematical terms,e= ¢, - X 5 with ¢, being the specific cost

of one production unit, cO the cost of the unit at the starting poitite Xumulative produon andE =
—log,(1-LR) an experience parameter which describes how important the cost reductionsis.

related to the learning rate LR through the logarithm.
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Such further promotion activities can be substantial in shortening the transition periods
and in enhancing the dynamic character of the standards.

3.1.3.Mandatory energy managers mandatory energy audits and
reporting

Mandatory energy managemenis so far nba widespread type of measure.

¢ In the frameavork of the National Energy Efficiency Action PlaGreeceenvisages
implemening an oblgatory Energy Maagement System.

e Hungary is proposing the mandatory application of energy managdiypdatge
energy consumers

In practice mandatory energy management does not play a very prominentOmée
reason may be that large companies have energy managerssmhblleand medium

sized companies, where this is most relevant, may have problems to support the
activities with enough staffAlso mandatory energy audits do not seem to be
widespreadDisadvantages of mandatory audits inclygeducer8 per cepti ons
mandatory nature of instruments as an administrative burden rather than a process
helping them to reduce their costs or to beeanore competitive. They witend not to
comply with the regulation, or worse, they will comply formalhyt will not integrae

the basic idea of energy audits in the company culture. Finally, in case the audits are
coupled with mandatory benchmarks, compliance becomes difficult to prove, given the
complexity of industrial processelSxamplesof mandatory audits exish particdar in
someeaseérn EU Member Statesuch as Bulgaria (sdox 3.3), Latvia. Romania
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Box 3.3: Mandatory audits in the industrial sector in Bulgaria

Energy Auditingrequirements of Industrial Facilities in Bulgaria are based on the Energy Efficiency
Act (Art. 17, EEAct, March 2004) and four regulations, namely 21/12.11.2004 (investigation for energy
efficiency) and 18/12.11.2004 (energy performance of facilities006 the first companies licensed

for auditing of industrial systems have started to operate in the energy services market. As part of the
general procedure, eight sites were auditedven in thendustrial sectorand one in the agriculture
sector. Theesults of audits performed are showrtha table below.

Results of obligatory audits in companies with annual energy consumptiocr8000 MWh
(end of 2006)

Number of | Total annual Expected Expected N
X : ecessary
Sectorbranch audited energy can- annual en- | annual finan- | .
. . - ; . investment
companies sumption ergy savings | cial savings
million -
GWhlyear GWhlyear BGL/year million BGL
Agriculture 1 124 051 0.05 0.28
Industry/Food |1 1101 278 0.17 0.67
Industry/Textile |1 7.58 193 0.48 0.79
Indudry/Metal | 5 5392 2131 146 3.79
articles
Total 8 9396 3345 2.30 5.68

Note: 1BGL (Bulgarian Lev) = 0.507 Euro (as of 27 August 2007)

Based on these observations thddarian Energy Agency AEE estimatedaxe savings from the measure of 2.1

PJ in 2010 and 5.6 PJ in 2016 (1.4 % and 3.8% respectively of the energy consumption of the Bulgarian
manufacturing industry in 2004). The audit scheme for industrial entitiekuagedbuildings has the aim to audit in

the coming years 357 industrial entities above 3,000 MWh/year and 5,476 buildings above 1,000 sgm gross floor
area (of which 65.9 % municipal and 34.1 % staimed).

Source:Adapted from MURE
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3.2. Financial/fiscal measures for industrial energy efficiency

Financial/fiscal measures: Tie mostfrequent measure type Increasingly used in a
larger frame together with other types of measures.

Financial incentives and fiscal measures constitute by far the most widespread an
oldest type of measures used in the industrial sector. Quite frequently, however, in
contrastto earlier days, financial incentives are used in a larger frame together with
other types of measures such asergy auditing and implementation of energy
manaement procedures in a continuous process of inmpyaenergy efficiencyThis

tends to increase their efficiencgubsidies help to overcome the investment barrier
(although they may not help to overcome barriers such as information deficits). An
exampleof sucha continuous process is describedBox 3.4 for Swedenln general,

the large majority offinancial and fiscal incentives cover broadly all industrial
applicationglower two bars ifFigure 3.4) but crosscutting technologies are generally
better coveredbars in the middlethan processpecific technologiegipper bars)anda
special focus appears on CHP

There are several reasons why crosiing technologieare better coverenh subsidy

schemeshan processpecific technologiesn 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. Rued&s
improvements are, generally, only possible in combination with detailed energy
audits, frequently to be provided by external auditors.

e Second, a variety of companies refrain, howetrem initiating detailed external
audits on process technologieschuse they consider them to be at the heart of their
business and are reluctant to accept external energy audits. This barrier could be
overcome by mandatory audits or by audits based on voluntary agreements as
mentioned in the EU Directive on Energy Eiéincy and Energy Service. This could
constitute an important field of the energy services to be developed under this
Directive.

CHP is particularly well covered, due to the general attention that is given to this
technology, the existence of an own CHRebtive (Directive 2004/8/EC) and the
progress that was achieved in this Directive in defining-gugdlity CHP that may be
subject to subsidies.
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Box 3.4: Energy Efficiency Program for Energy-intensive Industry in Sweden

The programqme (PFE): Since 2004. Tax reduction electricity tax. Induce companies to improve energy
efficiency. 117 companies, 30 TWh, 50 % of industrial electricity consumption.

A five year program for participating companies

2 years Syears
Programme start Report to the Final report to the
(2004) Swedish Energy Agen Swedish Energy Agenc
I | ® | >
N N J/
Y Y
#  Energy audit and analysis >  Continuously improve the
energy management system
¥ TImplement and certify an energy ¥  Realise measures
management system
» Find measures »  Apply routines
¥ Implement routines for ¥  Effects of routines

procurement and planning

Evaluation so far....

OLighting
B Fan systems
O Indirect electrical efficiency

improvements
O Compressed air systems, compressors

7% 1% 6% 204

2%% H Cooling systems

O Space heating and ventilation systems
4%
B Electrical motors

48% OProduction processes
B Pumps

@ Other electrical efficiency
improvements

900 measures,

1 TWh,

half of the measures identified in energy audit,
mainly existing technology,

increased demand fenergyefficienttechnology

(e=HN -l el e e

Source: Malin Lagerquist, STEM , Odysgd&RE workshop Prague, November 2008
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Figure 3.4 . Technology focus obn-goingfinancial and fiscal measures
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Source: Adapted from MURE

Box 3.5 shows the particular example of a fiscal incentive programme for efficient
electric motors in lItaly. This type of measure is particularly interesting because they
allow shorteningof the relatively long time until regulation on minimum energy
performance standards for electric motors has full impact (2012 for larger motors and
2015/17 for the smaller motors).

Table 3.4 shows that a relatively small number of financial incentive programmes are
explicitly only targeted towards small and medigined companies (SMEsJypical
investments fothe technologies promoted through the subsidies are in the rangg¥of 5
euro/GJ. Compared to typical energy prices oflPCeuro per GJ this implies payback
rates of half a year to 3 years.

Most programmes are generally targeted towards all companoegevdr, there are
differences in the amount of incentives that can be received by large companies in
contrastto SMEs. This is restricted by competition laws (witthe EU and internal
agreements through the World Trade Organisation WsE@Box 3.6). Geneally, it is

much easier to giveid to SMEs than to large companiesThe state aid cases for
environmental investments fall into different categories such as investmestseted
standards or to accelerate théraduction of standards. This would cover for exanaple
subsidy scheme to accelerate the introduction of MEPS for electric motors etc.
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Box 3.5: Fiscal measure directed towards electric motors and invertens Italy

According to data from the General Italian Industry Confederation (Confindustria), there are approx 20
million electric motors in Italy (75% are in thedustrial sectol) which consume 156 TWh per year

(132 TWh per year in thindustrial secto) and have an installed power of 101 GW (81 GW in the
industrial sector). Electric motors accounted approx. 84% of the electricity consumption in the
industrial sector, while 2% is due to lighting and 14% to other electrical technolaglesugh initid

higher costs for high efficiency motors are compensated by large through the future savings on
electricity consumptions, high efficiency motors represented less than 2% of the motors purchased in
2006 and inverters are used for less than 6% of its pessafplications.In industrial sectors not
covered by the EU Emission Trading Scheme, the main energy efficiency measures implemented prior
to 1995 were directed mainly to guarantee maintenance and technological control opdnatiooes.

to upgrade thétalian elestric motorstock the 2007 Budget Law ( law n.296/2006 articles-3&$?)
implemented by the Decree of Economic Development MinistrgQFebruary 2007 specifies the
following:

1. Economic incentives:

a) a gross tax deduction equal 20% ofthe amountgayable by the taxpayer, up to a maximum
deduction of 0 1lisgk dhstgmemt fomaoquirinmistallirig high fficency motoféof

an electric power between 5 and 90 kW or for replacing existing motors byeffigiency motors 6

electric power above 45 kW. The funding requests had to be carried out by 31 December 2007.

b) a gross tax deduction equéd 20% of the amountpayable by the taxpayer, up to a maximum
deduction of 01500 per mot orndinstaliingwrialldspegdiriees i nst a
(inverters) on installations with electric power between 7.5 and 90 kW. The funding requests had to be
carried out by 31 December 2007.

2. White Certificates and information programme

The replacement of ele@ motors vere included byDecree 20 July 2004 in the open list of
interventions that might be considdr by energy distributors or ESCQ@s order to acquire White
Certificates (TEE Title of Energy Efficiency) and to fulfil the set energy savings targets.

High-efficiency motors: Admissible expenses in function of the nominal power.

. Maximum admissible expens( Admissible expense for the Total maximum
Nominal Power ; . . . o
(kW) for the purchase of a single | installation of a single moto admlssmle expengeer
motor (Euro) (Euro) single motor (Euro)
55 700 100 800
75 850 100 950
11 1000 100 1100
15 1200 100 1300
185 1500 150 1650
22 1800 150 1950
30 2200 150 2350
37 2600 150 2750
45 3300 200 3500
55 4000 200 4200
75 5300 200 5500
90 6100 200 6300

The National Energy Efficiency Action Plan (NEEAP) of ltaly estimates savings for the motor
replacement of old IE{eff2) motors with IE2(eff1) of 1100/3400 GWh in 2010/2016, while for the
installation of variable speedides savings of 2100/6400 GWh are estimated.

Source:Adapted from MURE

2 http://www.parlamento.it/parlam/leggi/062961.htm

2 http://www.sviluppoeconomico.gov.it/pdf _upload/documenti/phpTObaZg.pdf

** A high efficiency motor is defined in Annex A of the Ministerial Degras an IE2 motor (formerly
eff 1)
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Table 3.4: On-goingfinancial incentive programmes since 2000 in the EU

Small || Large Code Title Startmg el Semlquantl-
Year Year tative Impact

ST I I N I ——

X BEL5
X BG1

X BG2
Cz3
GER36

X LV15
X CY3

X FRA3

FRA4
HUN9
IRL11
ITA15
RO3

X X X X X

X RO7

RO8
SLOS
BEL6

BEL18

BG3

CR1

CR2

CR3

Cz2

X X X X X X X
X X X X X X X X X

Cz6
HUN17

xX X
xX X

X MAL4

X NOR15
X NOR16
X POR2

X X X X

X X RO4

X X RO5

X X SK9

X X SLO2
X X SPA9

UK5
UK8

Promotion of Cogeneration

Energy Efficiency Act (EEA)i Mandatory Industrial Audits fc
Energy Efficiency

Grants for energy audits in SME
Operational Programmedustry and Enterpris20042006

Special fund for energy efficiency in SME’s (Sonderfc
Energieeffizienz in KMU)

Investments in Clean Fuels

Governmental grants/subsidies scheme fbe tpromotion an
encouragement of RES, energy saving and the creation of a
fund for financing or subsidising of these investments

FIDEME: fund for investment in environment and rational us
energy

FOGIME: Quarantee fund for energy conservation
HUS51 Environment and Energy Operative Programme
Combined Heat and Power (CHP) Grants Programme
Efficient electric motors and inverters

Management of energy demand and development of the ¢
balance sheets

Grantsupported credit line for Romania that has been establist
the European Commission and the European Bank for Reconst
and Development.

The promotion of ESCO's

Financial incentives for efficient electricity use measures

Energy audits

Financial incentives for investments in energy efficiency

Energy Efficiency and Renewable Energy Credit Line (BEERECI
FZOEU energy efficiency programme

FZOEU and MINGORP energy audit programmes

FZOEU renewables promotion programme

Investment subsidies in the framework of the annual Goverr
Programme A

FINESA Programme

Third party financing within the frame of Environment and En
Operative Programme

Support schemes for industry and SME's
Energy Consumptionindustry (Energibruk industri)
Grants to local heating plants (Program for lokale energisentrale

MAPE/PRME - Measure for Supporting the Use of Energy Pote
and Rational Use of Energy

Financial support for investment projects to reduce et
consumption

Implementation of investment projects-fioanced ly Community
funds

Operational Programme "Competitiveness and Economic Gr
priority line Energy

Energy audits and feasibility studies subsidies

Energy Saving&Efficiency Strategy in p8in (E4) 2004012:
Technologies in New Processes

The Enhanced Capital Allowance Scheme
The Carbon Trust (Various initiatives)

Source: Adapted from MURE

2005
2006

2006
2004
2008

2009
2003

2000

2000
2007
2006
2007
2001

2008

2007
2008
2002
2002
2004
2004
2004
2004
2006

2004
2007

2006
2003
2008
2001

2001

2008

2008

2003
2004

2001
2001

2006

2013

2010

2010

2010
2016

2006

2013

2013

2006

2008

2010

2012

Low
High

Medium
Medium
High

Medium
High

Low

Low
Unknown
Medium
Medium
High

Medium

Medium
High
Medium
Low
Medium
Medium
Low
Medium
Low

Unknown
Unknown

Unknown
High
Medium
Medium
High
High
Unknown

Medium
High

Medium
High
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Box 3.6: State aid rules and support to energy efficiency

New Guidelines on State aid for environmental protection have been adopted in the context of the
Climate package in the beginning of 2008. Under these guidelines, Member States may grant suppo
for environmental friendly projects to SMEs and large undertakings. Categories of possible aid
measures under the Guidelines are as follows:

U Aid for investment for undertakings which go beyond Community standards or which increase
the level of environmetal protection in the absence of Community standardiid to promote the
environmentally friendly investments up to 70% for small undertakings and 60% for medium
undertakings. 10 points bonus can be granted foiirecavation measures and aid can reachaoup
100% of the extra&osts of the investment when bidding process is put in place.

U Aid for early adaptation to future Community standardghis category concerns aid for complying
with new Community standards which increase the level of environmentatfiom and are not yet
in force. SME can befit from following aid intensities depending on when the implementation and
finalisation take place : More than 3 years before the entry into force of the standard 25% for small
enterprises and 20% for medium enrises; between 1 and 3 years before the entry into force of the
standard 20% for small enterprises and 15% for medium enterprises.

U Aid for energysavingmeasuresinvestment aid is possible up to 80% of costs for small enterprise
and 70% for medium eetprise and aid can reach up to 100% of the eodsds of the investment
when bidding process is put in place. Operating aid is limited to 5 years period.

i Investment aid for highefficiency cogeneration: Member States can grant aid enabling
undertakinggo achieve energy saving and aid for cogeneration up to 80% of eligible costs for small
undertakings and up to 100% of the exdosts if bidding process is put in place.

U Aid for environmental studiesaid for companies for studies directly linked to irtwesnts for the
purposes of going beyond the Community environmental standards or achieving energy saving or
producing renewable energy up to 70% of the costs of the study for small enterprise and 60% for
medium enterprise.

Source: Handbook on State aidesiffor SMEs
http://ec.europa.eu/competition/state_aid/studies_reports/sme_handbook.pdf

This overviewshowsthat financial subsidiesontinue to be important instruments in the
promotion of industrial energy efficiency

3.3. Cooperative measures for the improvement of industrial
energy efficiency

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

In section 2.5 cooperative measures such as voluntary/negotiated agreewenats
describedas being considered high impact measures. This is certainly the case of the
Longterm Agreements and the Benchmarking Agreements in the NetherRRaxs (
3.7). Frequently, cooperative measures are camed as a traeaff for other type of
measures in particular taxation measures (see the example of Norway and the
exemption of energintensive companies from the electricity t&gx 3.8). Roughly

half of all BJ countries have introduced such typé measures.
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Box 3.7: Long-Term and Benchmarking Agreements in the Netherlands

Long-Term Agreements (LTA) are voluntary agreements on saving energy, targeted at sizddle

companies in terms of energy ustowever, they are nevertheless binding for a company by contract

when concludedEnergy Efficiency Benchmarking Covenaiairea commitment to perform at least as

well as the best in class; these agreements are fioedatger industrial corporations with high energy

use The LTA have a long history in the Netherlands:

U LTAL: 19927 2000, agreements with sectors

U LTA2: 199971 2012, for enterprises < 0.5 PJ per year; agreements with companies/sectors/authori
ties, for setors with combined energy use of > 1 PJ/year, participants combined should use > 80%
of sector

i > 0.5 PJ per year: Benchmarking Covenant, equal worldwide best in class by 2012. In return: no
additional policies, energy investment tax deduction

U LTA3: 200171 2020, to reach goals of the O0CI ean
energy efficiency between 2005 and 2020 (= 2%

U LTAS3 aims to include former Benchmarking participants

Results of Benchmark Agreements: Particigaim industry and energy production sectors represent
40% of the national energy consumption. Industry was ahead of global top performers in energy
efficiency in 1999, but lead has been decreasing. For 2005 energy efficiency improvement in industry
was 43% compared to 1999 (= 0.7% per year). Efficiency improvement of 45 PJ in 2005. Participation
in emission trading by many companies prevents accurate predictions (efficiency figures no longer
reported). Source: Definitief rapport 10 nov 2006 doc.pdf by i@izsie Benchmarking
(www.benchmarkingenergie. ).

Claimed results of Longerm Agreements: About 900 participating companies in 30 sectors with a
combined yearly energy use of 184 PJ (total energy @8é: 3348 PJ). 20.6% between 1998 and 2007

(= 2.4% per year on average). Claimed savings of 3.9% in 2007, compared to 1.9% in 2006. 19%
renewable energy, 29% efficient product development, 52% process efficiency. ECN monitoring of
energy savings 2006: indiny 1.0%, agricultural sector 2.1% (multi year average numbers). Odyssee
number for industry: on average 1.5% annually since start of LTAs in 1993. (Source: LTA results 2007
by SenterNovem)

Claimed LTAZ2 energy efficiency improvement

Claimed *

improvement : T

relative to | /
1998 [%] e} W

5 P ]
a/:‘—"'./.‘ S

//sﬁ./
B

* Total energy efficiency improvement
* Improvement from more efficient production process

* Improvement from renewable energy use

SourcelECN, OdysseeMURE workshop Prague, November 2008
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Box 3.8: Trade-off between energy taxation and voluntary measureis
The Norwegian programme for energy efficiency in industry

This Norwegian programme illustrates livhe difference between a pure voluntary agreement and an
agreementvith the counterparb avoid a tax or a mandatory regulation

The tax trade-off

Companies within the pulp and paper industry may apply for participation in a programme for energy
efficiency and the approved companies will be given a full exemption (i.e. a zero tax rate) from the
electricity tax. The general electricity tax rate in Norway is NOK 0.0988/kwh in 2005. However,
certain industries (in particular the manufacturing and minawos) only pay a reduced tax rate of
NOK 0.0045 per kWh (EUR 0.00055knergyintensivepulp and paper companies are offered the
possibility to participate in a fivgear programme, which requires that certain energy efficiency
obligations be fulfilled, ad stipulates penalty arrangements in case the obligations are not fulfilled.
These commitments are considered to replace the steering effect of the electricity tax, and the
companies are therefore granted a full exemption from the electricity tax oncétlectsed in the
industrial production process during the programme period. The number of beneficiaries is expected to
be 30 undertakings in the paper and pulp industry. Anotheer28gyintensive undertakings are
potentially estimated to enter the pragimein future The programme covers the period from 1 July
2004 until 30 June 2014.

The Norwegian authorities have calculated (based on 30 undertakings in the paper and pulp industry,
which are currently paying a reduced electricity tax rate of 0.004BylMI annual aid amount in the

form of foregone tax revenue of NOK 25 million (approximately Euro 3 million). For the notified ten
year period this amounts to NOK 250 million (approximately Euro 30 million). Eradirgyintensive
industries were to beriefrom the exemption, this would constitute NOK 38 million per year in total.

The main obligations are within two years: (1) to implement a standardised energy management system
that is certified by an accredited certification body. (2) to carry out a&nggnaudit and identify
electricity reducing measures, and within five years: (3) to implement the identified eledfficignt
measures in the production process with a payback time of less than 3 years.

The Norwegian Water Resources and Energy Dorate (NVE) will administer the programme. NVE

will assess whether the application requirements are satisfied, and monitor fulfilment of the Agreement.
After two years in the programme period, an external certification body shall certify the company.

Verification and sanctions

It should also be documented how the company plans to increase the energy efficiency equivalent to
what would have been achieved by energy taratioa level of EUR 0.5 per MWhmn{nimum of the

Energy Tax Directive The company isequired to submit a list of energy efficiency measures to this
end. NVE assesses whether the report can be approved. If the report is not submitted, or does not fulfil
the requirements of the Agreement, NVE will disqualify the company concerned. Thidswilead to

liability for the exempted electricity tax within the programme period plus default interests.

A report is also required by the end of the fisgar period. If the final report is not submitted or is too
incomplete, NVE will decide that the mpany has not fully implemented the energy efficiency
measures in accordance with the programme. If NVE decides that the final report cannot be approved, it
will withdraw the previously accorded approval. The company is then liabdtem the time the
appoval entered into forcé for the electricity tax including default interests. The approval shall also

be withdrawn if the company is no longarergyintensive

Impact evaluation

Participation in the scheme is expected to give a reduction of 2%, or@k8utWh. Eight industries

have identified 77 energy efficiency measures that will be implemented by 2009. The calculated energy
savings are 73 GWh electricity.

Source: Adapted from MURE
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