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1 Introduction

9! Qa SYySNHe STFFTAOASYy O RebeNBeOWAR- 0995

cle 7stipulatesthat allEUMember Stats must implement an energy effi-
ciency obligation (EEQ)temeor a specified set of alternativeBy5™" De-
cember 2013Vlember Stats must report key decisions on the desigrE&O
schemeor alterndives. June 2014 is the deadline for transposition of the di-
rective.

The purpose of this guidance document is to provide a solid foundation for

the legal implementation of an EEO system in LuxembqQadgapted to the

Luxembourg context. In order to fatdlie core decisions leading up to the

overall design of the EEO system for Luxembourg, the document will present
1 Requirements of the EED

Design options

Experience from other countries,

Challenges for Luxembouyrg

Recommendationfor implementation

= =4 =4 =

Foreach design element of an EE€lgvantexamples of choices made by
other countries with an EEO are provided. Thamsgles are not intended to
be acomprehensive record dystem design anexperiencebut rather to
showexamples ofhe variety in possiblehoices. The examples are primarily
from EU Member Stateshere an EEGschemehasbeen in place for several
years and where evaluatigrhave been carried oue. Denmark, France, Italy
and United KingdorlUK) Examples fromustralia,FlandergBelgium)Jre-
land, Polandand U&realsoincluded whee relevant
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2 Recommendations

The assessment of the ambitions of Luxembourg and the Luxembourg context
has been synthesized into a set of observations and recommendations regard-
ing the design of the various faaes of an EEO in Luxembourg. These are
summarised irthe following table.
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Design featurg(section) | Observations andecommendations

EEQS3.1)

Keep it simple.

Give the obligated parties as much freedom of methogassible egardinghow to real-
ise the potential.

Keep the EEO design dynamic and updateatder toaddresse.g.loopholes.
Compromises will be necessary.

Policy objectivé3.2)

Avoid conflicting targets

Target(3.3

Start at minimum requirements

Plan for periodic increase

Formulatethe target for obligated partieq final energyand life time savings
Accept that target formulation for obligated parties differsrh the nationalEUtargets
(that end in2020)

Obligated paries(4.1)

Bothdistribution and retaicompaniesare possible
Electricity and natural gaompaniesshould be included
District heatingcompaniesand oildistributorscanbe included

Executing pares(4.2)

No restrictions (as long as rules for documentation ate.compliedwith)
Tenders should be used efully

Consumption sectocov-
erage(5.1)

Savings can be from aend-usesector.
Accept oerlap with ETS

Energy typs(5.2)

Savings can be in any energy type

Energy efficiencyneas-
ure (5.3

Focus on technical measurg@sith an expectedlifetime of more thard-5 years)

Types of intervention
(5.9

Direct interaction with eneliser(typically technical advice or subsidy)
Give freedonto obligated parties toifhd productive ways to interaatith end-user.

Measurement and docu-
mentation (6.1)

Yearly update of catalogue with deemed savings
Exante computation of savings (obligated piag areresponsible for a fair computation)

Reporting and verificatior,
6.2

Yearly reporting of realised savings
Yealy control of a sample of reported savings.
Simple documentation of additionality

Trading 7.2 Encourage bilateral trading between obligated parties and with third parties.
Performance incentives | Must be adjusted to the chosen type of obligated parties
(7.2 Sampleguality checks.

Non-compliance regime
(7.3

A penalty may act as a maximum for the costs of achieving the target

Funding(8.1)

Dependson thechosentype of obligated party
Consider crossubsidisation levels.

Administration(8.2)

Keep it simple
Reduce agency involvement to a minimum.

EEQO assessme(#.3)

Periodicevaluation with a broadh-depth perspective

Tablel: Summary of observations and recommendations for each key design feature of an EEO in Luxembourg.
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3 Overall design features

wWEEO

Choice of instrument .
wAlternatives

wCarbon reduction

wSecurity of supply (price and diversity)
wCost reduction, economic growth
wPoverty alleviation, etc.

Policy objective

wTarget level (exclusions) and unit
wSub targets

wTemporal allocation

wTarget allocation

EEO target

3.1 Energy éiciencyobligation

¢ KS W9 dzNP Lé§y adoptedibyxhe&E i iNR040, confirmed the
WHAKHAKHAQ GFNBSGAD hyS 2BQPKESHMen- (I NH
ergy consumption by 2020 compared to projections made in 2007. Recent

studies have shown that the EU is not on track in reachingaiget. The new

energy efficiency directive 2012/2EEDwasadopted toincrease the efforts

to reachthe target(EU, 201}

EU2020 Primary energy Final energy
Reference projection from 200 1,842 Mtoe -
Target 1,474 Mtoe 1,078 Mtoe

Table2: 2020targetsfor the EU. Atarget in final energy was added with the new EED.

3.1.1 Requirements of the EED

The EED replaces the Energy Service Directive (2006/32) and the Cogeneration
Directive (2004/8). The EED introduces legally binding nneagar each

Member Stateo increaseenergy efficiencyThisincludes establishinganen-

ergy efficiencybligation (EEO) or alternative poliogtrument in allMem-

ber States (EEDArt. 7). The goal is to drive forwaehergy efficiencymprove-

ments in haisehold, business, industry and transport sectors.

11 Mtoe =41.8PJ A11.6 TWh.
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3.1.2 Design options

How best to design EEOs, white certificates or other market mechanisms for
energy efficiency depends on national characteristics, e.g. the savings poten-
tial, other measures being in use atie tradition and experience with energy
efficiency(RAR2012)

Recent analyses have generally found EEOs to be economically attractive, but
it may not ke the best solution for aMember States (Giraudet et al. 2012;

Lees, 2012; Togeby et al. 20Raens Energimyndighet, 20LZAs an alterna-

tive to setting up an EE®ember Statesnay optfor other policyinstruments

to achieve energy savings among final customé@sMember Statechooses

an alternative approach therhe annual amount of new energg\ingsto be
achieved shall be equivalent to the amount of new energy savings required by
the EEQEED Art7.9).

Member Statesnay also combine obligation schemes with alternative policy
instruments. The alternative poligpstruments may include, but @rnot re-
stricted to, the following policyinstruments

a) Energy or Cotaxes

b) Hnancing schemes and instruments or fiscal incentives

¢) Regulations or voluntary agreements

d) Standards and normsand/or

e) Training and education, including energy advisory progras(g&D

Art. 7.9 af).

3.1.3 Experiences in othecountries

EEOs and the related tradable white certificates in placen DenmarkFlan-
ders (Belgiun®) France, Italylreland Polangdand UK. There are also exten-
sive experience fromustraliaand US Theexisting EEOs illustrate the diver-
sity of possible designEor exampleamong the iive mature Europeamxam-
ples(Denmark, Flanders, France, Itand UK}the Danish EEO $srongwith
regardto energy efficiency in industry. This is in contraseig. Frane and UK
where households and the public sector dominatee EEOs in Ireland and
Poland are only recently established, so while design features of tirese
known their suitability and impact is not yet known

2 As of 2012, the energy saving targets for electricity distributors in Flanders were eliminated and replaced

08 ALISOAFTAO alFOlGAaz2y 206f A3l GA2YAEE Immedtha distribifoA FA O | O
must implement. However, the Flemish government is currently considering reintroducing the EEO scheme

as a consequence of the EED.

3 The EEO programme Carbon Emission Reduction Target (CERT) in theé# heplaced with two qut

plementary instruments Green Deal and the Energy Company Obligation as of January 2013. Although the

former EEO regime will not be continued, there are substantial experience to derive hereof. Therefore, the
experience from the UKiWvin this report be @rived from CERT
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In countries where EEOs or white certifieafare already in place it is found
that the rationale for implementing these as an alternative to other energy ef-
ficiency policy instruments typically is:

1
1

T

3.1.4

Higher costeffectiveness in the achievement of given saving targets;
Creation of incentives to prately finance energy efficiency (ESCOs,
etc.);

Saving of public money (if compared with classical subsidies for en-
ergy efficiency);

Avoidngthe high transaction costs typically caused by the introduc-
tion of energy performance standards;

Qonsistency witHiberalized energy markets (Bertoldi, 2013)

Challengegor Luxembourg

Luxembourdhas an unusubt high share of energy used for transport. The
centrallocation combined with low fuel taxésesultin a high share oiter-
national transit traffi¢ seefigure 1.

ETS
companies
15%

National

ransit traffic
31%

Figurel: Final energy consumption, annual average 20005 was 41,903 GWh (Source: Euro-
stat). This value was used for the target setting in the first NEEAP.

4E.g. total diesel price in Luxembourg was 20% lower than in the neighbouring countries (23 June 2013,
www.fuelpriceseurope.info).
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Figure2: Primary energy intensity 2010 for Luxembourg, selected countries, and EU27 (Source:
Eurostat).Note that imported electricity is counted as final energy (transformation losses are
allocated to the country where the electricisygenerated).

In2011,the final energy consumption in the transport sector represented

63% of the total consumption and oil dominates the national energy balance.
The gross primary energy consumption 2011 was 4,585 ktoe and only 3% was
covered by inlanghroduction, seefigure 3.

Energy balance 2011
5000
4000
3000 B Primary production
o H Imports
E 2000
Exports
1000 W Stock changes
U ,
-1000

Figure3: Energy balance 2011 (Source: Eurostat)

Looking at the GHG emissiofigiire4) it isclear that the energy sector emis-
sions dominate. The GHG emission from industry constitutes only 6% since
coal furnaces in the iron and steel industry have been replaced by electric arc

Designing an Energy Efficiency Obligation for Luxembd2d 0-2013 11



furnaces. Thus even if reduction in carbon emissions wWexerimarypoliti-
cal goal themain focusvould be on the energyelatedemissions since these
are by far the largest and possibly those easiest to influence.

M Energy

M Industrial Processes
W Agriculture

m Land use, land use

change and forestry

m Waste

Figure4: Luxembourg GHG emissions 2011 (Source: European Environment . Agency)

Transport makes up the largefstal energy consumption sector by far and in
2011 road traffic alone made up 85% of the total transport consumption.

Designing an Energy Efficiency Obligation for Luxembd2d 0-2013 12



Industry

Transport

2011 final consumption (TJ) | Industry | Transport| Services [HouseholdgAgriculture TOTAL
Solid fuels 2421 | - 0 230 2.443 1%
Natural gas (in GCV) 12.725 | - 6.685 8.735 1 28.146 1694
Electricity 11.704 431 8.064 3.039 167 23.404) 13%
Heat 136 | - 954 108 | O 1.198 1%
Qil products 519 112.073 2.672 6.247 | 0 121.511] 67%
Biomass 1.650 1.942 49 588 188 4.417 2%
TOTAL 29.154 114.446 18.424 18.739 356 181.119 1009
16% 63% 109 1094 0% 1009
Final energy consumption 2011
120.000 14.000
12.000
100.000 10.000 -
8.000 -
6.000 -
80.000
4.000 -
2.000
= 60.000
- Industry Services  Households Agriculture
40.000 m Solid fuels
® Natural gas (in GCV)
20.000 M Electricity
B Heat
I l m Oil products

Services Households

Agriculture

m Biomass

0%

Final energy consumption 2011 by sector (TJ)

M Industry

m Transport
m Services

B Households

W Agriculture

Final energy consumption 2011 by energy type (TJ)

2%

B Biomass

M Electricity

W Heat

B Natural gas (in GCV)
B Solid fuels

m Oil products

Figure5: Final energy consumption 2011 (TJ) by sector and engrgy{$purce: Statec 2013)

Coal is only used to a small extent in Luxembourg (1.3% in 2011). Also district
heating plays only a marginal role (less than 1% in 2011).

The main current features of the various energy consumption sectors are as

follows:

1 Houwseholds: The population is growing, mainly due to immigration.

Designing an Energy Efficiency Obligation for Luxembd2d 0-2013
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Servicegpublic and private)ln spite of the economic crisis in Europe,
the gross value added in the service sector is still growing, even
though at a slower pace than previously.

Industry: "he gross value added in the industrial sector has shrunk sig-
nificantly since theset-in of the economic crisis.

Transport: Transit transport dominates.

Moreover, Luxembourg is heavily dependent on imported enésggFigure

3).
5.000
4.500
4.000
3.500 m Other
3.000 M Services
2.500 B Agriculture/Forestry
2.000 m Residential
1.500 B Transport
1.000 B Industry

500

Figure6: Final energy consumptidtoe) 2001-2011 for each economic sector in Luxembourg
(Source: Eurostat)

The requirements in the EED pose sevgeaaleraldesign and implementation
challenges:

1

= =4 4 -4 4

Ensuring that savings are assteffective as possible

Ensuring net impact of instrument

Minimising administrative cost

Hfectively ensure third party access and competition

Relations to the EU ETed

Designing an effective system f@ontrol, verification, documentation
and sawtions.

It is up to the individual Member State to assess the possithi@ntages of an
EEO as a policy instrument for energy efficiemeyppposed to other policy in-
struments. This is discussed in more detail in se®i@n

Designing an Energy Efficiency Obligation for Luxembd2d 0-2013 14



3.1.5 Recommendations
1 Keep it simple
1 Give the obligated parties as much freedom of method as to how to
realise the potential
1 Keep the EEO design dynamic and updated e.g. to address loapholes
1 Recognise thatampromises will be necessary.

3.2 Policyobjective

Determining and stating thelevelopmentobjectivesthat the policy instru-
ment is intended to addreds the most important stage in designing an EEO
scheme because these objectives define whatEf#ls intended to achieve
and will significantly affect all thother parameters of the scheme.

3.2.1 Requirements of the EED

The EED has been adopted to ensuamprovements in the energgfficiency

The EED requires eabtember Statdo set up arEEQn order to achieve a
specified cumulative endse energy savings targey 31 December 2020

(EED Art. 7.1Energy efficiency is not a goal in itself, but rather a nsg¢aran

end to achieve policy objectives such as security of supply by reducing primary
energy consumptionreduced costgjecreasing energy importandreduce
GHGemissions in a costffective way thereby mitigatinglimate change.

TKS 99h dakKz2dzZ R IAPS SySNHeE dziAf AGASa
all final customers, not only to those to whom they sell energy. This increases
competition in theenergy market because energy utilities can differentiate

their product by providik 3 O2 YLJ SYSy (I NE BBQOShNEIE & SNJ
allow Member Statego include requirements in their national scheme that

pursue a social aim, in particular in order tcseare that vulnerable customers

have access to the benefits of higher energyCefi S YEBR @reamble 20).

3.2.2 Design options
It is important clearlyto state the chosen policy objectives because these will
strongly influence the EEd®sign ad implemenation. Policy objectives could
include:

i to reach nationaénergy policy and/or sustainabilitgrgets

1 to reach the targets set by EED

i to acquire coseffective energy savings

1 to promote or dramatically boost (specific) energy efficiency

measures
1 to stimulate the development of an energy services industry

Designing an Energy Efficiency Obligation for Luxembd2g 0-2013 15
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3.2.3

3.24

to enhance competitiveness of the economy

to give a new role to energy utilities

to have a useful method to compute energy efficiency results at the
statistical level (e.g. to answer Eurostat requests)

to reduce energy bills for all, or a subset of, ers# customers e.g.
assist lowincome households with their energy biisimprove com-
petitiveness for businesses

to exploit noregret energy efficiency potentigls

to improve environmental outcomes (e greenhouse gas mitigation)
and/or

to enhance energy security (price and diversity) and reliability

Experiences in othecountries

Denmark: Decrease total primary energy consumption. Climate
change, energy security, and competitiveness as reasons togurs
energy efficiency. Focus on caxffective savings.

Flanders: To encourage efficient use of energy in adlised market

in households andon-energy intensive industry. Special focus on
low-income households.

France: Realise the diffuse but immeedig available potential for en-
ergy efficiency in France, particularly in the residential and tertiary
sectors.

Italy: Serve as the primary driver for ende energy efficiency. Energy
savingsarét SSy | a | gl & G2 Fdf FAf GKS
(CQreduction). In addition, challenges with the security of supply for
both electricity and gas have motivated to promote energy efficiency.
UK: Significantly reduce the fuel bills of those living inillsome ar-
eas and help improve the energy efficiermfyexisting housing stock in
order to reduce the U greenhouse gas emissions.

Challengegor Luxembourg

The main energpolicy objectivesor Luxembourg aréo ensure

il
)l
il

Secure and reliable energy supply,
Affordable energy supply (at competitive prices)da
GHG emissions reduction.

The existing portfolio of energy efficiency policies is described in the NEEAP.
brief they include the following:

1

Households: Legislation (regulation and standards) on the energy per-
formance of residential buildings (new aaglisting); grant scheme for

Designing an Energy Efficiency Obligation for Luxembd2g 0-2013 16
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renovation, energy efficient new homes and renewable energies in
homes; information and advisory services; training.

9 Services: Legislation (regulation and standards) on the energy perfor-
mance of functional buildings (new andigting); someminor finan-
cial and fiscal incentives.

9 Industry: Voluntary agreement; sonmainor financial and fiscal incen-
tives.

1 Transport: Fiscal policies on fuel tax and vehicle tax; grant scheme for
electric and hybrid vehicte

So far the impact of thfinancial and fiscal incentives in thervice and indus-
try sectors havédeen rather weak.

The question is what rolen EEO could play to create added value relative to
the existing policies and whether it should replace some of these.

Households: nl the residential sector the energy efficiency improvement ef-
forts should focus on (large scale and deep) renovation of existing buildings
and also efficient electricity use. Several policy instruments already address
this. If the EE@hcludes building rerovation, it needs tde coordinated with
existing measures. The currectuntry widegrant scheme is in force until end
2016.Further, several municipalities have grant schemes in place for renova-
tion of the building stockElectricity consumption in houbelds has so far

only been addressed very softly and could therefore be a suitable target for
an EEO scheme

Servicesector. The situation in the tertiary sector is similar to that of the resi-
dential sector except electricity consumption plays a largé.rThe regula-

tion regarding extension, modification, transformation and sale/renting of ter-
tiary sector buildings operates with not only one level of audit as in the resi-
dential sector but with two different levels of required audits, depending on
the erergy performance of the buildings, and the grant scheme is weaker than
for households. Electricity consumption in the tertiary sector could be a suita-
ble target for an EEO scheme.

Industry: The energy efficiency in the industrial sector is currently ade

by voluntary agreements and some moderate financial and fiscal instruments.
The EEO shoulde coordinated with thevoluntary agreements.

Designing an Energy Efficiency Obligation for Luxembd2g 0-2013 17



Transport: With regard to transport consumption the question is which

measures could be taken to generate enesgyings that could seriously influ-

ence the energy consumption of transport? Could an EEO contribute signifi-
cantly and coseffectively to existing instruments such as eneagyl CQ

taxes, spatial planning, and public transport opportunities? A dilemrifeats

public revenues rely heavily on the income from sale of transport fuels but the
carbon emissions of the fuel sales to transit transport statistically counts to-

6 NRa [dzESY02dzNEHQE& OF Nb2y SYAAaA2yaod

Audits and energy management are important to lexgg&nergy efficiency
improvements whether part of an EEO or another policy instrument.

A fiscal reform is ongoing which might include changes in energy taxes and fis-
cal incentives as well as the development of a broad financing structure for
energy effickncy and renewable energies. The fiscal reform will not be com-
pleted before important decisions on the EEO desigrelha be made. The
challenge is therefore to ensure a robust EEO design. On the other hand, the
reflections undertaken during the EEO degigocess may also be used as

feed-in to the fiscal reform.

3.2.5 Recommendations

The EED, G@duction, energy efficiency, energy cost reductiandreduced
energy import are aligned policy objectives. Howeveultiple objectives may
sometimespose conflictsn goal achievement. En EEGcheme has multiple
objectives, ensure that the achievement of any rerergyrelated objectives
does not hinder pursuit of the primary objective to achieve energy savigs.
example of this could be, thatbfectives aimedt stimulating an energy ser-
vices industry should not distract from the main purpose of an EEO s¢heme
namelyto achieve energy savings.

This guidance document is written based on the assumptionrdedlising the
potentials for costeffective savingisthe key policy objectiveThis meas

that costeffectiveness will be prioritised above other objectives such as tar-
gets for renewable energy, national @@duction and making sure that sav-
ings in all sectors are represented.

The policy objectives detelime the design choices in the EEO. As such, the

policy objective will have to be formalised by thknister before the EEO de-
sign can be formalised.
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3.3 Target

Setting the energy saving targetasimportant stage in designing an EEO.
There are several deaisis to be made when setting the energy saving target:
1 The actual level of the target (exclusions)
1 The unit of the target
1 Subtargets and
1 The temporahllocationof the target

3.3.1 Requirements of the EED

The EED stipulates that the EEO nagttievea cumuldive enduse energy
savings target by ultimo 202The energy endise savings target must be
equal to achieving new savings of at least 1.5% each year fidanliary
2014 to 3% December 2020. The baseline for the 1.5% isameual energy
sales to finhcustomers of all energy distributors or all retail energy compa-
nies by volumeaveraged for 2010, 2011 and 20(EED Article 7.1TheEED
prescribes that all final energy (with the possible exception of energy used in
the transport sectoand with otherpermitted exceptions which may not re-
duce the target by more than 25%to beincluded in the calculationgxcept
energy volumes transformed on site and used for avge, and those that are
used for the production of other energy forms for nrenergy The definitions
include both gricbound(e.g.electricity, natural gasand offgrid energy (e.g.
heating oil, biomass for heatin@tU, 2013 provision .7Jhis meanshe fol-
lowing

1 Baselingscalculatedin total final energy.

1 The savings delivered by8Dec 2020 must be at least 10.5% (1.5%
times seven years) stemming from new saving meas{sesfigure
13later in this sectioh

1 Anincremental effect must be ensured, with new savings being deliv-
eredSI OK @SINJ 2y (2L) 2F (GK2aS FTNRY L
means that if one starts slow, one has to do more towards the end of
the period leading up to 2020

The calculation of energy savings should take into account the lifetime of the
savings Underthe concept of lifetimes iEEDANnex V, part 3, point (e), each
individual energysaving action is considered to deliver savings not only in the
year of implementation, but in future years too. For this reason, the required
amount of savings has to bedlmulated" yearon-year. The overall amount to
be reached over the whole period is therefore a sum of the following cumula-
tive percentages: for 2014 1.5%, 201%; 3%, 201&; 4.5%, 201% 6%, 201§,
7.5%, D19¢ 9%, 202G 10.5% (EU, 20)3
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Figure7: lllustration of accumulated savings target (% of annual consumption-2018).

EachEUMember Statecan decide itself how to spread the effort needed to
achieve the overall amount of savings over the seyear obligation period.
Allocation of targets amongst the obligated parties, amtetherthis is done
sector wide or corporate widgre also left to the discretion of thdember
States

3.3.2 Design options

Exclusions fronarget

Energy used in the transport sector may be partialljutly excluded from the
target (EED Article 7.1urther permissible exemptions are described in EED
Article 7.2ad. Rermitted exemptiondeyond the transport sectamay not re-
duce the target by more than 25% (EED Atrticle 7.3).

Permissible exemption®lated to the overall amount of energy savings to be
achieved

1 Energy used in industrial activities covered by the EU ETS may be par-
tially or fully excluded from the target (EED Article 7.2b).

1 Aprogressively phasm ofthe 1.5% targeisallowed 1% in2014 and
2015, 1.25% in 2016 and 2017 and 1.5% in 2018, 2019 and 2020. In
practice this means using a lower percentage to calculate the full
amount of savings that must be delivered over the 2@020 period
(Article 7.2(a)fseefigure 8 below).
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Permissible exemptionglated to whichsavingsan becounted towards the
target:
1 Energy savings resulting from individual actions newly implemented
since 31 December 2008hat continue to have an impact in 2020
can be courgd towards the target (EED Atrticle 7.2.c)
1 Savings in transformation, transmission and distribution may be in-
cluded in the reported savings (EED Article 7.2c).
1 Obligated parties are allowed to count savings obtained in a given
year as if they had instedzben obtained in any of the four previous
or three following years. To count savings in the previous years an ob-
ligation must have been in place prior to the transposition of the EED.

10%
9%

9% In total : 33,25%

7% —J =

6%

i 4,5%

4%

3,25% 1,25%

3%
2%

1% 1%

%
1%
0%

2014 2015 2016 2017 2018 2019 2020

m2014 ®m2015 ®2016 m2017 ®m2018 m2019 m2020

Figure8: lllustration of accumulated saviador phased in target (% of annual consumption
20102012).

Target unit
The target can béormulated inthree different units

1 Carbon emissign
1 Primary energy consumptigor
1 Final energy consumption

The choice of unit for the EEO will give differenigi to different energy
types.Endusers buy energy and pay the costs. In many casesigeig also
understand the measurement of final energy (e.g. the kWh electricity®or m
natural gas they buy) whereas primary energy or carbon emission may be ab-
stractentities to most.
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Carbon Primary Final
emissions energy energy

Natural gas w W () ww
Oll, diesel ww W () W w
Coal wWww W () ()
Electricity(local) Www Www () Www
Electricity (imported) W () Www
Districts heating w W () ()

Table3: Symbolic representatiosf how different energyypesand costxountdepending on
the chosen unit for the target settinghebulletscale indicatethe value of one kWh, e.g. the
CQ emission of electricity is in the order of three times the domissf natural gas, or electricity
requiresa factor three more primary energy than natural gas or coal.

Electricity is more expensive than natural gas when measured in final energy.
Using final energy as the unit might increase the relative amount afgav
within electricity.

If carbon reductionsthe keypolicy objective, itould be relevant to use car-

bon, or primary energgs unitb ¢ KA & oAff AYyONBlee§& (KS
tricity and coal. Howevethe consumption of coal is negligible indemnbourg

(1.3%in 2011) meaning that using carbon or primary energy will primarily in-
fluence the electricity consumption.

Note that the assignment of carbon emission to electricity can be based on
the average or marginal emission. Theoretically, oneargae for using the
marginal value: This is the real reduction in emissions when energy consump-
tion is reduced.

A target expressed in primary energy gives a bias towards electricity savings.
In this respect, primary energy targets nyaymarilyform par of a general se-
curity and reliability of supply strategy (Bertoldi & Rezessy 2@0%®) to a

lesser extenfacilitate savings

A clear correspondence between policy objective and target (unit) enhance
the transparency of the effort needed to comply wihe obligationWhen

the primary objectivasto achiee energy efftciency savinggather than car-
bon emission reductiorthe EEO should be defined in electricity, natural gas,
oil, or supplied heat savings in their naturalitsr{often standardized t&Wh)
instead of oil equivalents or G@quivalents(Swanson, 2012).

Special attention should be giventonversiorprojectsi.e. switching from
one energy type to anothetfconvesion projects are allowed, e.g. use of
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heat pump to reduce consumptiorf aatural gasor oil, the selection of final
energy/primary energy/C£as target unit has clear consequences. A heat
pump may have a COP e#3Without special rules faonversiornprojects
this would be attractivef the target unit is in final energynd less so with
target unit in primary energy or GO

Sub targetdy sector or energy type

Member Sates can choose to setb-targets by sector or energypes if this

will support policy objectives. Stbrgetsmay e.g. be relevant énergy effi-
ciencystudies indicate that some sectors have much greater potérdia

higher costeffectiveness2 NJ NI LINB &ENEiIF OK QPKIYWRNH & (e L
user group.

Temporal &rgetallocation

Each Member State can decide itself how to spread the effort needed to
adchieve the overall amount of savings oveetbevenryear obligation period.
Member Stats may choose a linear increase of the savings over time; or de-
cide to start later but to require higher savings towards the middle/end of the
period up till 2020(EU, 2Q3).

Targetallocationamongst obligated parties

The individual target of each obligated party may be tied to thatzLJLJX A S NI &
market share in terms afhare of total energy salesarbonemissionsnum-

ber of customersor another distribution keyhegotiaied with the obligated

parties Theobligationmay also be assigned according®o adjusted tQ

other metrics, for example, to the number of residential @mmaers served

(Swanson, 2012).

3.3.3 Experiences in othecountries

Exclusion$rom target

Member Statewill have toreport thisto the Europearcommissiomo later
than 5" December 2013.

Target unit
Most EEOs use energy units to denominate the target, but some schemes with

policy objectives that relate to Gkemissions reductions use £0its RAP
2012)

1 Denmark: Final energy consumptifJ)

1 ltaly: Primary energy consumptidtoe).

1 UK: Carbon emissidfifetime tCQ).
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1 FranceFinal energfTWhcumad).
1 Flanders: Primary energy consumpti@wh)

Subtargets
A few EEOs set sdlargets in which the EERas policy objectives that are not

solely relded to achieving energy savings

1 Denmark: No sulargets, howeveyit is indicated that projects iex-
istingbuildingsand businesseshould be prioritisedThis is not quan-
tified, but mentioned in the agreemeiext. Furthermoe extra
weight is placed on specifimvingawith extralonglifetime.

1 UK: Target includes a stdirget for social equity reasons. 40% of the
target must be met with savings in lewcome households and/or el-
derly people. In the extendeidrget, 15% of the target must be real-
ised amongst the most disadvantaged in socatgd 68% must be
professionally installed insulation measures

1 France: 90 TWh cumac for transport fuels

1 Poland: 80% of energy efficiency certificates are to be issueshfibr
use measures.

1 Flanders: 2%aving(of average supplied electricity in previous two
years) has to be achievé@dthe residential sector, whereas a saving
target of 1.5% is set for the neresidential sector.

Temporal targetllocation
In Denmark thearget hasbeen raised with eachbligationperiod. The target
developmentis shown inFigure9.

5 Cumulative and discountegh French, cumulés actualisés). This term is used to refer to the anriival de
ered energy savings from an energy efficiency measure, summed over the lifetime of the measure and dis-
counted at a standard rate.
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14

Figure9: Development in the Danish EEO tar(i@urce: Bundgaard et al. 2C4)3

In Fance the EEOs firphase(20062009) started with a low taeg, the sec-
ond period (20142014 was more ambitiousgreaume and Borde, 2011)

2008 2007 2008 2009 2010 201 2012 2013 2014

| | \ | \ \ | >
1st period ' Transition 2nd period
1 q 3 a =
Obligation target : 54 TWheyma; | No obligation Obligation target : 345 TWh _;.c

: 1

84.5 TWheymae |

30 sept 2009 164.3 TWha.
31 déc 2010

FigurelQ: Development in French EEO tar(gurce: Greaume and Borde, 211

In Italy the EEO started in 2005 with an obligation of 0.2 Mtoe primary energy
consumption. In 2016 the obligation will be 9.51 Mtoe. The target for the pre-
vious period (2002012) was 2.2 Mtoe cumulative in 2008 increasing to 6.0
Mtoe cumulative in 2012.

Source: AEEG. urce: AEEG.

Gas Electricity

o W=
200 N8 W07 0 X 20 W01 07 D1 WH 0N 0N X085 08 00T N0 WM XMW /MY 017 NN W 0N N

Figue 11: Development in the Italian EEO targeturceDi Santo2011
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CERT was by far the most ambitious energy savings programme in.the UK
Through the implementation period the target was raised2®#o for thepe-
riod April 2008 March 2011 and the scheme was extended until December
2012.
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~
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1994-1998 1898-2000 2000-2002 2002-2005 2005-2008 2008-2012 2013-2015

(=]

EESoP 1 EESoP 2 EESoP 3 EEC1 EEC 2 CERT/CESP  Green Deal/ECO

Figurel2: Development in the UK EEO tarff&urce: Rosenow (201B8gsed on Rosenow
(2012) Eyre et al. (2012), DECC (2012

Targetallocationamongst obligated @rties
In all existing schemes in the EU targktcationis linear.

1 Denmark The overall target is set by governmeBhchenergysector
then commitsto subtargets that in total equal the overall targein
generalthe electricity sector habeen willng totake on a higher tar-
get than the restWithin each energy sector the split between the en-
ergy companies isased on market share.

1 UK: Target is apportionment into individual companies' targets based
on the number ofesidentialcustomers serve{Ofgem, 2013a).

1 ltaly: Target is based on the market share of ealcligatedcompany.

9 France: The individual obligatigscalculated on the basis of the en-
ergy market sharef residential and commercial buildings.

i FlandersTargetsare based on average supgtl electricity in previous
two years for residential and nemresidential sector. The energls-
tributed in the residential and neresidential sector carry different
weight in defining the annual target.
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3.3.4 Challenges for Luxembourg

Exclusions from target

Figue 13 shows result of target calculations for Luxembourg considering the
possible exemptiolnf transportconsumptionand 25% of remaining con-
sumption in accordance with Article 7.2. Since data for 2012 is na@watla-

ble, the baseline iset to the annual average consumption 262011 Exclu-

sion of transport from the target in Luxembourg will mean a 62% reduction of
the target.Applying maximum exemptions allows Luxembourg to reduce the
target by 71%.

Accumulated savings 2020

25.000
21.258

20.000

15.000

GWh

10.000 8.162
6.122

5.000 .

Without exemptions  Excluding transport Excluding transport and
full use of 25%

Figue 13: Accumulatedinal energy saving€sWh)by 2020 paseline=average annual con-
sumption 201611).

Targetunit
Savings in electricity will in the Luxembourg case most likely lead to lower

electricity imports and therefore not téstatistical) carbon reduction in Lux-
embourg. Electricity import counts as one unit of primary energy per unit of
electricity(seeTable3). The losses associated with generating electricity are
statistically attributed to the contry where it is produced. With a typical 40%
efficiency of a thermal power plant it requires 21Bits ofprimary energy to
produce 1 unit of electricity

3.3.5 Recommendations
Based o the discussion above we recommend the following:

The actual level of th&arget
Use total energy consumption minus transpartd make full use of the per-
missible 25% exemption from targdthis could form the starting point.o
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limit the administrative burden, it is recommended that the exemptions are
related to the overall amunt of energy savings to be achieved (ETS and
phased introduction) as this will simplify the EEO design and minimise the
amount of documentation needefbr setting the target

Later the obligation could be increasdtlis thus important to peparethe
legislationfor increasinghe target, in order to keep this option opesnd pre-
pare the obligated parties for a potentially more ambitious targetperience
from other countries showghat this approach hebeen widely and success-
fully used. Even withhe suggestedexemptions the target aims at realising a
substantial amount of the known potential.

Using this approach the cumulative target of the EEO would be 6,122 GWh in
the period 20142020, sedhe calculations ifigure 14. The target should be
basedonthe statitics for 20162012. The calculation figure 14 isonly

based on 2012011 and must be updated when 20figures becomeavaila-

ble.

Baseline:

Total final energy consaption: 50,613 GWh/year

Total final energy consumption without transport: 19,433 GWh/year
Target (20142020): 42%*19,433 GWh = 8,162 GWh

25% reduction is allowed:

Total allowed reduction: 25% * 8,162 GWh = 2,040.5 GWh

Exclusion of a part afidustrial ET@&nd phased introductionNew target: 75% *
8,162 GWh = 6,122 GWh

Figurel4: Calculation of target excluding transport and allowing 25% reduction of bas&tire
42% is fond as (7+6+5+4+3+2+1) years 5%/year.

Temporal targetllocation

Avoid delaying the realisation of energy efficiency improvements until the last
years before 2020 (i.e. gradual increase in target) since failure to achieve net
AYLI OG RdzNAYy3I GKS FANRG &Sk NB Agoid-KS NI A
stantyearly target of new savingbased on the 2022011 statisticsyould

meanan annual savings target 218.63 GWmew saving, seefigure 15. This

does not include raised target based on a cautious approseh sectin be-

low. Please note, that the calculation must be updated when 2012 figures be-
come available.
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Figurel5: Accumulated target (GWh) with a linear temporal target allocation.

A cautious target setting approach

Some design feates of the EEO can delay the realisation of the savings, thus
making it harder to reach the accumulated target in 2020. This means that
Luxembourg in order to be sure to realise the requested amount of savings
under theEEDwill have to adopt a cautiouarget setting approach.

¢ g2

RSaA3Iy FSI GdzNBa

gAftt

Ay LI NI A Odz |

borrowing between years and how lifetime of savings are taken into account

(see sectiorb.1).

If borrowing is allowedasrecommended see sectior?.2.5), it should be as-
sumed that this is used to the maximum.

How the lifetime is accounted for can also influence the target setting.
recommended to take into account the lifetime of saviligmsesection6.1.5).

It is recommended that the target for the obligated partisgxpressed as life
time savings (with a number of standard life times). For the obligated party it
is recommended that the life time of the\dags can go beyond 2020. Only to
include the time until 202@ould beunderstood as artificial and could send
wrong signals about how to prioritise long life times.

What assumptions are usédr life time (seealsosection 6.1) andhe rules
for allowedborrowingaffectsthe target that expressed towards the obligated

party.
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Based on the yearly reporting it should be monitored if the assumptien
gardinglife time and borrowing is fulfilled and if necessary the targets
should be adjusted.

Target urit
Choice olunit will affect the priorities across energy typgspecially in rela-

tion to electricity). Anal energyuseas target unitis most easily understood by
end-uses. Also luxembourg should be perceived as part of a global commu-
nity and electrigy savings in Luxembourg would therefore be beneficial.
(Global considerations are also relevant when addressing transport fuel
prices.) This also points to final energy as the target unit.

Subtargets
It is recommendedhot to set subtargets that addres particular policy objec-

tives. Restrictions would potentially hinder that the markdentifiesand real-
isesthe most costeffective savings thusounteiing the key policy objective of
the EEOFurthemore, it would complicate the reporting and verifican pro-
ceduresthus adding to the administration costs

Target allocation amongst obligated parties
It is recommended toidtribute the target on obligated parties according to
their volume of final energy (sold or distributed).
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4 Whodeliversthe saving®

w Distribution company
w Retail company

Obligated parties

w Obligated party
Executing parties w Enduser
w Third party

A distinction is made between obligated parties and executing parties. Obli-
gated parties are those that have been saddled with the responsibility to pro-
vide energy efficiencymprovements. Executing parties are those that are al-
lowed to realise the sangs. The obligation and the execution can be placed
on the same parties buiften the wish for competition makes it attractive to
differentiate between these the underlying assumption being that a larger
number of actors will create a push down on tlestper kWh realisednergy
efficiencyimprovement.

4.1 Obligated parties

4.1.1 Requirements of the EED

The obligated parties should be designated amongst the energy distributors
and/or energy retail companies operating in the country and may include
transport fueldistributors or transport fuel retailers operating in the country
(EED Article .4).

Transport fuel distributors or transport fuel retailers operating in a Member
{GF3SQa GSNNRG2NE Yle fa2 0SS AyOf dzRS
transport secbr is included in the target or whether individual actions in the
transport sector are allowed to be counted within the schemes or not (EED ar-

ticle 7.4).

Member Statesre allowed to exempt small energy distributors, small energy
retail companies and smiaénergy sectors from the obligation to avoid dispro-
portionate administrative burdenéEED preamble 20gxempting small dis-
tributers or retailerswill not change the size of the target.
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4.1.2 Design options

The obligation can be placed on energy distributergrgy retail companies,
or a combinatiorof both. In many cases, the obligated party will not be the
executing party. Therefore, the obligated party could be a distribution com-
pany, even if this company denot interact with the endusers.

The choicef obligated parties in the EEO schenmesften closely related to
0 KS & O0KSYS Qandthdntatket Qractie Nfltha &minant energy
types (se€Tabled).

Energy type ‘ Distribution company Retailcompany
Electricity X X
Natural gas X X
District heding X

Heating oil b
Transport fuels X*

Other fuels Xx

Table4: Market structure by energy typ&Obligation could also be placed on wholesale/import
companies.

Table5 and Table6 list the pros and cons of placing the obligation on either
the distribution or the retail companies.
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Distribution companies

Pro Con

9 Distribution companies are local m¢ § Do not have direct contact tend-

nopolies, under regulatedariffs, user and thus may lack motivation
thus easy toexpand the existingeg- to involve enduse energy efficiency|
ulatory regimeto accanmodate . .
EEO yreg 9 Itisa challengdo ensure effective

regulation of tariffs
1 Neutral in regards to customers cof
tact and loyalty due to monopoly sil
uation.

1 The role of thedistribution compa-
nies is primarily to measure con-
sumption andoperatethe network.

i Stable regulatedrganisations that
will not go out of business (asay
happen with retailersandlow prob-
ability for newcomers and bank-
ruptcy, minimising the related chal-
lenges in distribution of targets.

1 Recupeate their costs in the tariffs.

1 With proper tariff regulation, they
do not have the strong push to sell
'more kWh', as is in the case 1@
tailers

Table5: Pros and cons of placing the obligation on eneligyribution companies

Retail companies

Pro Con

1 Can transfer costs to their clients | 1 May ingease customer loyalty and
no need for regulation of tariffsal- thus limit the market movements
beit cost stillmaybe monitored. further.

9 Strong links to the final consumer |  Larger retailers may be better
equipped to offerenergy efficiency

Retail compani m n pri .
1 Retail companies compete on price service

and agreement types as well as the
ability to offer servicesObligations | 1 May be wary of reducing energy
may encourage them to transform sales through promoting energy eff
their business model away from ciency.

pure commodity sales and towards
energy service saler at least to im-
plement energy efficiency projects
among their clients as an additiona|
service*.

1 Uniquely placed to provide infor-
mation about consumption through
billing processes and to inform con
sumers about measures on offer

Table6: Prcs and cons of placing the obligation on energfail companies*These aspects may
also be beneficial if the retail companies act as third parties for the distribution companies.
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In addition to the gricbound energy providers, Member States can also ehos
to place an obligation on transport fuahd or heating oitompanies. Here the
obligation can be plackon either retail companie®r wholesale/import com-
panies

It is important to note that an obligated party mag permitted tooperate
outside its om energy typeFigurel6illustrates a theoretical case where only
electricity companies are obligated, but where savings can be counted in all
energy types.

Obligated parties Targeted end-use

N\

consumption

Electricity Electricity

District heat District heat

Other fuel

Figurel6: lllustration of a theoretical caswhere only electricity companies are obligated, but
where savings can be counted in all energy types.

4.1.3 Experiences in othecountries

The majority of theexistingschemes place obligations on network distributors
of electricity and natural gas. A few sthes place obligations on providers of
other energy types such as liquefied petroleum gas (LPG), heating oil,
transport fuels, and district heating.

Some schemes havestricted the obligation to larger energy providers where
small energy providers laciehe requisite systemsnfrastructure, and capac-
ity to manage the delivery and/or procurement of eligible energy savings.

1 DenmarkDistributors of electricity, natural gas, district heating, and
heating oil. Heating oil distributors participate owa@untary basis.

For electricity, natural gas, and heating oil, the obligation is negoti-
ated with the sector trade association. Approximately 500 obligated
parties, mainhdue to a large number district heating companies.

1 Flanders: EEOs apply to thedléctricitydistributors in Flanders. Alt-
hough the obligation placed on electricity distributdraschanged
several times since 2002, the obligated parties have remained the
same.
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1 France: Electricity and natural gatail companies, district heating
and coolingdistributioncompanies where the annual sales exceed a
threshold (i.e. 100 GWkearfor LPG and 400 GWearfor others),
as well as heating aiétailersandtransport fueldistributors that sell
to end consumers. Although around 2,500 companiesobligated
under the programme (mainly heating oil suppliers), 80% of the obli-
gationtargetfalls to the largest two obligated companies (EDF and
GDF).

1 ltaly: Distributors of electricity and natural gas who, as of'flecem-
ber of the preceding yeahave 50,00@r more connectedonsumers
in their distribution grid (Di Santo et al., 2011). There are 14 electricity
and 62 natural gas distributors obligated to meet energy saving tar-
gets, but one company (ENEL) has most of the obligation (approxi-
mately 8%).

1 Ireland The first phase of the Irish EEOs was introduced on a volun-
tary basis from 2011 for a thregear period. The obligation is oe-
tailers of energy to stationary endsers and covers electricity, gas,
oil, solid fue]and peat. There is also abligation on themporters of
road transport fuel. Due to the relative newness of such obligations in
the road transport sector, the energy saving target for the importers
of road transport fuel is smaller share than that for stationary-end
uses when vieed in terms of the relative total annual energy con-
sumption figures (Lees 2012).

1 UK: Energyetailerswho supply over 250,000 households. There are 6
electricity and natural gatailers who met this criterion during the
CERT period. The criterion for numtory participationvas raised
from 50,000 customerduring thecourse of thescheme due to the
small number of electricity suppliers in Britain and the cost of compli-
ance for small companies (DECC, 2011b).

4.1.4 Challenges for Luxembourg
The Luxembourg ebtricity market is dominated by one retaibmpanyand
one distribution company and market movements are very limited.
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Electricity — Grid operators

Municipal grids, icipal op
(Ettelbruck, Diekirch)

Private grid operator with public ownership
(CREOS Luxembourg
Esch/Alzette: SUDSTROUM)

Private grid, private operator
(Mersch)

Distribution / Transport system operators
(220 kV, 65 kV, 20 kV et 0,4 kV) (CREOS Luxembourg)

Z Industrial grid operators
RN 7. (220 kV et 65 kV) (SOTEL Réseau)

Electricity - Supply

Q " (authorized in L b

N N (Luxembourg, Germany, Spain, The Netherlands, ...)

Electricity - Production

Various production capacities
[Thermal (2), Cogeneration (130) Hydro (34), Wind (45),
Biogas (31), Solar Photovoltaic (2901)]

Figurel7: Luxembourg electricity sector (GDE, 2013)

A similar situation applies for theaturalgas marke

Natural Gas- System Operators

.?‘ Municipal Distribution System Operator
\ (Ville de Dudelange)

=Ny [ Private Distribution System Operator owned by
NN " Municipalities (SUDGAZ s.a.)

Transport and Distribution System Operator (CREOS
Luxembourg)

N About 2500 km distribution grid
. \ § and 400 km transmission grid

X ) Natural Gas Supply
Ny Suppliers (authorized inl bourg)

WS PP

(11 Luxembourg, France, Germany, Belgium)

Figurel8: Luxembourg natural gas sector (GDE, 2013)

Luxembourg maintains a system of price ceilings on the main oil products. This
sets a maximum price for oil products sold to the @whsumer, including
gasoline, automotie diesel, heating oil, and liquefied petroleum gas (LPG).

20K [dzESYOo2dzNHQA yl GdzNF £ 3F&a FyR St8§
stitut Luxembourgeois de Régulati@hR) whose responsibilities include
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monitoring competition and preventing the abe of dominant position. ILR
also sets the calculation method of the tariffs, approves the network tariffs
and the conditions for access to the network.

The challenges are thus:

9 Finding a suitable balance in a market wote large companyand
several srall companieqrelevantfor both distribution and retail)

1 Lack of experiencamongpotential obligated partiesvith demand
side management

1 The cost of the obligated parties for the EEO must be recovered.
While the additional costs can be immediately eefed in the prices
of commercial retailerghis is not the case for price regulated compa-
nies without adjustment of the price regulation.

4.1.5 Recommendations

A central feature of the EEO is how the energy efficiency activities are fi-
nanced. Regulation anautrol of the cost are typically different for distribu-
tion and retail companies. The distribution companies are natural monopolies
and spending is regulateBetermining the right level of cosecovery can be

a challengeRetail companies, however, opéeaon market terms and no ad-
ditional regulation is therefore needed. It is important that the obligated par-
ties not only have an incentive to deliver savings but also an incentive to limit
costs per kwWh saved. In a market situation significantly dominayeahe

player price pressure must be created in a different manner, for example by a
requirement for public solicitation for bids and a maximum market share for
each bidder.

In Luxembourg d@th distribution and retail companies are possibkeobli-

gated parties. As described in this chapter there will be advantages and disad-
vantages of both optiongdowever it is recommended thatextricity and nat-
ural gas companies should be includedongst the obligated parties while
district heating companies and diistributors can be included.

Theproject groupshould come to a conclusion on the followifagir principal
guestions:
1 Should the obligation apply to energy distribution or retail companies,
or both?
9 Should heating oil and district heating companies beigian obliga-
tion?
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9 Should certain companies be excluded, for example, by virtue of size
or constitution (e.g., municipally owned ngmofit distributing or pri-
vately owned grid)?

1 Should new market entrants be given a partial or full obligation, to re-
ducebarriers to entry? This especially relevant if retailers are chosen
as obligated parties.

4.2 Executing parties

4.2.1 Requirements of the EED

Member Statesnay permit the obligated parties to include certified energy
savings achieved by energy service providergioerahird parties in their re-
ported energy savings. The EEO design must ensuréhthapprovalis clear,
transparent and open to all market actandthat it aims at minimising the
costs of certificatiofEED Article 7.7b)

4.2.2 Design options
The EEO maylaw the obligated parties to acquire the energy savinggairi-
ousways:
1 Energy efficiency projectthat the obligated parties have executéd
rectlythemselves
1 Energy efficiency projecthat end-useas have implemented
1 Energy efficiency projectgalised by third party either via

o Bilateral trade,

0 Tendeingthe implementation of projects orregagenent ofa
third partyto implement energy efficiezy projectson their
behalf (e.g. technology supplier, ESCOs, installers, contractors
etc.)o, or

o0 Purchase cdificateson the spotexchangemarket.

4.2.3 Experiences in othecountries

With regard to the residential sector, the cost of energy saving is much lower,

if implemented, when the buildings are to be renovated anyway. Therefore,

focus must ensure that buildindggecome more energy efficient when the ren-

ovation decision is already taking place, thus advocaimegrgy efficient reno-
vationrather thanenergy renovationAccording to Neme et al. (2011) the
Gadz00Saa Ay (GKS NBA&ARSYy fkdive paidensdipS i 6 A
with a wide range of players in the supply chain. Relevant players include not

only manufacturers, distributors, retailers, and contractors who sell and install
efficiency measures, but also lending institutions, local authorities, comnityn
organizations, and others. These organizations are already talking to, working
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with, and often selling consumers on a range of investments in their home. In
many cases, they are the primary influencers of customer dee¥ibn] A y 3¢ @

1 Denmark: The olgiated parties are the emgy distributorsand they
are not allowed to implement energy efficiency projects themselves
Thereforethey must pass the implementation task to thjperty com-
panies and the endisers.This s further explained in sectioi.1
aboutTrading Third parties can be energy retailers within the same
company group, ESC@s private companies such as installers, crafts-
men, engineering companies, lighgi companies, and so on. Obli-
gated parties have used tenders.

9 Flanders: Only obligated electricity distributors can produce eligible
energy savings.

1 France: Obligated parties and some rnalrligated parties can produce
eligible energy savings, which are thesed to create certificate©b-
ligated parties have a variety of options for meeting their commit-
ments. They may:

o0 Implement energy saving programmes (within their customer
base);

0 Buy energy efficiency certificates; or

0 Pay a(opt-out) penaltyof 2 Eurocat/missing kWh

g LGrtey ahoftA3arGSR St SOGNROAGE | YR
their individual annual energy saving targets in one of three ways:

0 By directly implementing energy efficiency measures to create
energy efficiency certificates;
0 By contracting energy service companies to implement energy
efficiency measures; and
0 Bypurchasing energy efficiency certificates throumlerthe-
counter or spoexchangemarket transactions.
The creation of energy efficiency certificates is not restricted & th
20f A0SR LI NIASEDPE Ow!t HAMHU® ¢K
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the exchangenarketor bilateraly. The third parties are primarily in-
stallers of energy efficiency measures. Mtinan 80% of the savings
have historically come from third parties.

1 UK: The obligated parties produce eligible energy savings either by di-
rectly implementing energy efficiency projects themselves or by en-
gaging specialist third parties, such as installéiggulation or energy
efficient heating, to implement projects on their behalf. (RAP 2012).
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1 Poland In Polandnly energy savirgfradedat the yearly auction car-
ried out by Energy Regulatory Office are eligifbhe first auction
(June 2013has not beeryet beenresolved.The period for applying
for the auction was quite short (one monthihdthere were only 200
offers made in tisfirst auctionso far, equivalent t@3%of the fore-
seentarget (ERO 2013)

4.2.4 Challenges for Luxembourg

There are a number afompanies in Luxemboutbat offer energy efficiency
servicegelating to improvement of buildingsut much fewerwithin the field

of indugtrial processeslf the competence might not be found nationally there
is apossibilitythat foreign companies winter the Luxembourg market for
energy efficiency services apdt local service companiesider pressure.

TheLuxembourgenergy services market is still in a relatively early stage of de-
@St 2LIYSYyi o ¢KS S NKusedSyaSvdBEsensan® oA OS a ¢
jective of an EEO could be to further develop this market and thus create new
jobs in Luxembourg. The decision on which entities should be eligible execut-

ing parties should take this into account.

CdzNI KSNX¥Y2NB > RdzS (2 [ dzBr$ndmadgindAhERG, f A YA
the verification procedures and the administration of the EEO need to be lean.
This should also be taken into account when defining the eligible executing

parties and the framework for managing these.

As mentioned in sectiof.l, if the market is dominated by a single player then
the necessary price pressure can be created by a requirethabhencour-
agesa larger number of executing partiegor example a requiremerfor

public solicitatiorfor bids and a maximum market share for each bidder.

The existing funding regime in Luxembourg for energy efficiency improve-
ments is quite complicated already. Third parties involved in the EEO may be
able to add knowledge of supplementary grant scheimawnarketing toward

the final energy endisers.

4.2.5 Recommendations

Energy efficiencimprovementprojects musimeet certain conditions before
they can be included. If such conditions are fulfilled it is suggested that any
third party should beallowed to prauce eligible energy savings and fill the

NEtS 2F WSESOdziAy3d LI NIe&Qo
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Energy efficiencymprovementservices can be provided by existing entities
such as providers of technical equipment (lighting, motors, cooling, com-
pressed ai etc.) and even the endsers.Most often industrial companies
have greements with equipment providers that also include repairs, mainte-
nance or even optimisation. It would be simple for these providers to add an
extra service in the form afnergy efficiencgonsiderations.

We ae convinced that this type of local capacity already exist.uxembourg
and that it will grow with the new market opportunities that will gradually
arise as the obligation is introducetihus the EEO could potentially contrib-
ute to job creationin Luxenbourg as thenarketmatures.

It isnot necessarily imperative that a third party is involved in the execution.
The execution could also be lefttioe end-use. In practise however,the
end-users may need help to deliver the needed documentation.

Tendeing the obligation or part hereof to third parties is a process which can
beimposedon the obligated parties. It is however, not recommended to re-
quire obligated parties to tender out the bulk of energy savings, as this can re-
sult in high cost per energavingg especially in an immature energy service
market. In contrast, it should be left to the obligated parties to find the most
costeffective way to fulfil the obligadn.

The obligated part cathemselvesdecide to use tenders to attract executive
partners. This can ideally be an efficient, market based approach. However,
experience from Denmark and Poland indicsgteat this approach is not al-
ways successful. Strict conditions may increase the costs. Prices tend to in-
crease if risks are associateith submitting a bid. In Poland, a tender came
to a standstill in 2013 because fewer bids than needed were submitted. The
alternatives, e.g. tdnitiate individual projects or to enter framework agree-
ments, may result in much lower pricaadrisk for the executive partner.

If tenders are used the size of these and the formal requirements must be
carefully designed.
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5 Whereand howcansavings be realised?

wEnergy transformation including RE
production, distribution and transmission
Consumption sector wResidential, tertiary (public and private),
coverage industrial, transport
wHeating/cooling, lighting, industrial
processes, transport, other engses

wElectricity, natural gas, district heating,
ST T2 fossil fuel, renewable energy
Eligible energy efficienc wTechnical

measures wBehavioural

wlnformation/advice/audits, financial
support, organisational support

Type of intervention

As part of the EE@esign,a decision must be taken regarding whadn-

sumption sectorsandtypesenergythe EEO will try to influence. Consumption
may include endises as well as network losses and limited energy produc-
tion, in particular production based on renewable energy resources.
Measuresare thespecificchanges needed to bring aboenergyefficiency
improvements and they include technical solutions as well as behavioural pat-
terns. In order realise savings the obligated parties must intervene in the mar-
ket and they may choose between a rangeénmdérventions ¢ informative, f-
nancialor orgarisational

5.1 Consumption sectocoverage

5.1.1 Requirements of the EED

There are no limitationplaced on EMember Statess to which final energy
use sectors are to be targetethis includes also the transport sector did
ETSndustries even if their energyse has been excluded from the calculation
of overalltarget of energy saving® be achievedEU, 2Q3 provision 2}

Member Statesnay also allow a limited amount &upply sid€energy sav-
ings from energy transformatiotransmission, andistribution sectors, in-
cluding efficient district heating and cooling infrastructui@ pe counted to-
wards the targe(EED Article 7.2c)

5.1.2 Design options
Theory suggests that the wider the scope in terms of types of measures (com-
pliance choices) and the fewer limitans in terms of compliance routes, the
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greater the benefits of the scheme, especially in terms of trading. Wide cover-
age implies in theory more diverse marginal costs of compliance among trad-
ing parties and greater benefits of trading in terms of lowetimgoverall cost

of compliance (Bertoldi & Rezessy 2009).

The decision on sector coverage will depend on the overall policy objectives
the scheme is designed to achieve. The EEO may cover only one economic
sector or may cover several sectors. The chofcgectors to be covered
shouldtake into accounthe basis of estimates @nergy efficiency potentials
for the different sectors This is both in regards to size of potential and how
hard it is to realise this potential.

Governments maydecide to exclud energyintensive, tradeexposed indus-
tries from the EEO (EED Article 7.2.b; ELBZWdvision 18e.g. becaustheir
competitiveness in international markets may be adversely affedtead-
ever, experience from Denmark shows tleasteffective measuresiindus-
try rather enhance their competitiveness.

A phased introduction can be chosen. In that case BE® could be designed
to cover one or two sector® start with (e.g. residential and commercial) and
then expanad at a later timeo also coveother sectors as experience is
gained.

5.1.3 Experiences in othecountries

Some schemes are restricted to achieving eligible energy savings in residential
dwellings, whereas other schemes place no restrictions at all on the sector or
type of facility in which eligib energy savings may be achieved.

1 Denmark: All sectors are covered, but only a few transport measures
plus reduction of losses in electricity, natural gas, district heating dis-
tribution networks. Experience from Denmark suggests that EEO may
be an effectve instrument to motivate industry to higher energy effi-
ciency without hampering the competitiveness. Energy savings in in-
dustry under the EEO scheme are profitable for the companies, have a
high net effect and can be considered a eeective measure. &-
ings in industry are considered attractive by the obligated parties as
they often provide significant savings in one project thus reducing ad-
ministration costs. On the other hand experience indicate that an EEO
may not be the best instrument to realiske energy savings potential
in the Danish residential sector, although it can be argued that the
5FyAaK 99h AayQi RSaA3dIySR G2 Fr@g2d
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1 France: Alsectors(including transport) exceU ET.SAlthoughthe
obligated parties irfFrance (and #ly) in principle couldealise savings
in the transport sector, neither country has actually achieved any sig-
nificanttransportenergy savings. In the first phase of the French
white certificatesscheme 0.4% of the energy savings came from
transport actvities.

9 [ltaly: All sectors (including transport), and all amks including small
scale cogeneration and photovoltaigstems In principle, industrial
projects are allowed in the Italian (and French) system; however, cer-
tain requirements on monitoring ahdocumentation hinder that
these savingarerealised in any significant volume.

1 UK: Residentialustomers onlyfocus on lowincome households]is-
advantaged groupand insulation measures

5.1.4 Challenges for Luxembourg
The best choice of consumption sectmverage will depend on the policy ob-
jectivesof the EEQOThe policy context and challenges in relation to the differ-
ent sectors are described more detail insection3.2but the main challenges
include:
1 Risk of ésplacemenbf industrial activities to neighbouring countries
or beyonddue to the small geographical size of Luxembourg.
1 How to combine existing and new policy instruments with the EEO?
1 How would the overlapping between EEO and ETS installcitest
the outcomeof the EEQ
1 Energy intensive industries are often dominated by one large con-
sumption unit (main process). It may be a challenge to save energy
because more efficient technology often requires large, @1 in-
vestments.
1 Large amount ofransit traffic
9 For buildingsthe big challengeemainsdeepbuildingrenovationin
spite of existing policy instruments

Most of the energy production takes place outside Luxembourg and optimisa-
tion of production is thus not relevant to the EEO.

The losses in the energransmission and distribution network are limited and
it is therefore not particularly relevant to include energy networks as an area
for energy efficiency improvements under the EEO

5.1.5 Recommendations
Increasing the number of consumption sectors coveredsduat necessarily
increase the complexity of the scheme. On the other hand flexibility as to
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where the savings are realised can be expected to promoteeftistency of
the effort.

The EEO shouttlusincludeall inland consumption, including the trarap

sector as well as entities targeted by the ET& This approach also means

that there is no need for phased introduction of consumption sectors.

¢KS GNIyaLR2NI &aSO02NI 02dzZ R 6S AyOf dzRS
to be elaborated in théuture. The EEO law could simply mention that only

those transport measures mentioned on such a list are permitted and to start

with the administrator of the EEO could leave the list empty or very limited.

The list couldhen be developed and change as misebe and experience is

gathered. For practical reasonmseasures in theransportsectorcould be lim-

ited to non-transit transport i.eonly LU registered vehicles.

Overlap betweerthe EEO anthe EU ETShould be acceptedThe EU ETS pro-
vides a small pce signal that encourages shifts towards #oasil fuels as

well as efficient use of fossil fuels. The EEO on the other hand can provide
both concretetechnical and economic assistarexed addresses all energy

types
5.2 Energy types

5.2.1 Requirements of the EED

The EED prescribes that all final energy (with the possible exception of energy
used in the transport sector) is included in the calculations of the takfysiv-

ever, it is left to the member states discretion in whahergytype savings

can be realised.

5.2.2 Design options

There is a strong link between the decisionesrergy typecoverage and the
overall policy objectives thEEQs designed to achieve. In addition, the choice
of energy typego be covered should be madmsed onestimates of energy
efficiency potentials for the differengnergy types

A phased introduction can be chosen. In that case, there&@tart by cov-
ering one or twoenergy typege.g. electricity and natural gas) and themex-
panded to includeother fuels as experience is gained.

Even if the obligatiofis placed on selected energy types (e.g. electridigy
tributors/retailers), it can be decided that savings can be realised in all energy

types.

Designing an Energy Efficiency Obligation for Luxembd2g 0-2013 45



5.2.3 Experiences in othecountries
Savings can be realised in:

1 Denmark: Electricity, natal gas, district heating, heating oil.

9 Flanders: Electricity distributors are the obligated parties, but energy
savings made for any fuel can contribute to meeting the energy saving
targets.

1 France: All fuels, including district heating and cooling aaisport
fuels.

T Iltaly:In 20052007 only electricity and gas savings were permitted, as
of 2008 all fuels except transport fuels were permitted and as of 2011
all fuels for which deemed savings can be used were included.

1 UK:AIl fuels in the residential séor.

5.2.4 Challenges for Luxembourg

Qurrently a large bare of public revenues are tax revenues from sales of
transport fuels. Efforts to reduce transport consumption will thus have an im-
pact on public revenuesven if the focus is on LU registered vehicles

5.2.5 Recommendations

It is recommended toniclude all energy types.e. electricity, natural gadio-
mass (e.gwood pellety, transport fuels, heating oil, district heating and cool-
ing. This is expected to reduce total costs of the obligatod avoid contrib-
uting to market distortion

In addition, promoting savings from alhergy types igmportant to encour-
agedeep renovation in the residential sector. A mixeokrgy typess usedor
heating, coolngandappliancesn householdsSme efficiency measurese
costeffective only when aknergysavings are consided (particularly in
homes with e.gnatural gas heating and edtric central air conditioning)
(Neme et al., 2011).

5.3 Energy efficiencymeasures

5.3.1 Requirements of the EED
There are naestrictionsin the EEDas to whichconcrete measures care ap-
plied.

5.3.2 Design options

The energy efficiencymprovement measuresiclude both technical solutions
I YR désaldichdi.€ behaviour modificationThe technical solutions may
be single elements such as anergy efficientrefrigerator,energy efficient

Designing an Energy Efficiency Obligation for Luxembd2g 0-2013 46



lighting or replacing worn down vehicle tires but can also be more complex
suchasoptimisation of industrial processes or building operation. Examples of
a behaviour modification measure could be trainingleét drivers to drive
economically.

Very little experience exists with transport measures as part of EEO schemes.

Table7 lists energy efficiency measures typically found in residential, com-
mercial, public, and industriakectors

Category Specific measure
Buildingfabric Insulation
measures Glazing

Draughtproofing/air Infiltration
Heating anctooling  New boiler or HVAC plant
measures Boiler or HVAC plant upgrade
Heating controls
Highefficiency hot water cylinders
Solar hot vater systems
Heat pumps
Other renewable systems for heating and/or hot water
Connection to district heating and/or cooling system (e.g.
biomass boilers)
Heat recovery system
Heating system replacement with fuel switching
Cogeneration (CHP) plant or-greneration (heating, cool-
ing, and electricity) plant
Lights,appliances, Cold appliances (e.qg., fridges, freezers) and wet applianc
and other equip- (e.g., dishwashers, washing machines)
ment Highefficiency lighting replacement (e.g. CFLs, LEDS)
Lighting ontrols
Other (e.g., motors, drives, compressors, transformers)
Other Photovoltaic, micrehydro, wind turbines, or other renewa-
ble electricity generation system
Comprehensive building or plant renovation
Energy performance contracting or other energyvéee
Industrial process energy use

Table7: Example$rom the UKof energy efficiency measures typically found in residential, com-
mercial, public sector, and industrial buildings. Source: Staniaszek and Lee${\2AC2= Heat-

ing, ventilation, and air conditioning; CHP = Combined heat and power production; CFL = Com-
pact fluorescent light bulbs; LED = Light emitting diodes.

5.3.3 Experiences in othecountries
1 Denmark: Clear focus on technica¢asures and industrial processes
Figurel9shows the reported savings for the period 200&11 (GWh)
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by endusec excluingoptimisation of the distribution, central solar
heating and conversions. Process energy includes process equipment,
refrigeration and pumpsTogebyet al. 2013.
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Figurel9: Reported savings for the period 268611 (GWh) bgnduseq excluding optimiza-
tion of the distribution, central solar heatingnd conversions. Process energy includes process
equipment, refrigerationand pumps. Source: Togeby et al. 2012.

1 FranceClear focus on technical savings. Some behavioural savings al-
lowed, e.g. training of professional chauffeurs.

1 UK:éDuring the first three years of the programme, insulation and
lighting measures contributethe highest proportion of carbon sav-
ings. In Year 4, insulation and heating measures provided the highest
proportion, largely due to the legislative change in April 2011 which
removed Compact Fluorescent Lamps (CFLs) from CERT. In the final
year, insulation activity made up a higher percentage of carbon sav-
ings than in previous years due to a surge of insulation activity to-
wards theinsulation obligation. Carbon savings attributedappli-
ances and heating measures were also high in the final year, in part
due to the application of market transformation uplitgOfgem
2013.
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Figure21: Carbon savings achieved by each measure tye the fiveyears Source: Ofgem
2013

5.3.4 Challenges for Luxembourg

The types oénergy efficiencyneasures to be permissible in the EEO scheme
will depend on the overall poliaybjective and what role is foreseen for the
EEO scheme in relation to othemergy policies just as is the case for the

type of energy (mentioned in sectidn2). Another important element is the
maturity of the technology market#\ppliances and equipment are typically
produced outside Luxembourg aade subject to Etwide standards and la-
belling. The main issue is therefore not the appliances and equipment. Assum-
ing that buildings (heating/cooling systems and envelope) and transport are
the keyenergy policyocus areas, then Luxembourg will haveatidress these
to ahigherextent than many of the other EU member States.
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If diversity of supply is of high interest then individual renewable energy pro-
duction could be includeds an energy efficiency measurethe EEQ@in the
sense that less energyeads to be sold to the endser if the eneuser is pro-
ducing energy)

5.3.5 Recommendations

First and foremostFocus onsavings that can be measured and documented
i.e. technical measures

Documentation of behavioural improvement measdrin energy terms is ©i
ficult and often result in energy savings with short life timidis does not

mean that no attention should be given to change behaviour or various forms
of energy managemenh the overall policy miHowever it is recommended
that the law implementinghe EED allows behavioural measures @sly

deemed savings from a positive list prepared byNMiaistry (none other than

the measures on the list is eligible)d to leave the list empty or very limited

to start with. This would enable thilinistry to allow behavioural measures at

a later state.

Likewise, measures in transport can be included via a positive list of measures
as describd in section5.2

Energy saving measures could be defined as fol{adepted fromDEA 2013)

1) Measures reducing the need for energy input fioe final consumer,
including improved efficiency of energy useproducts, gstems, pro-
cesses and buildingand

2) Specific déned initiatives, resulting in energy savings in the transport
sector.These iitiatives are published ofthea A y AsioiiothBrenti-
ties] website.

3) Specific defined behavioural measures, resultingi@asurablesn-
ergy savings. These initiatives are published on fivds(i NIrQ
other entitied website.

It is important to allow dr flexibility that creates room for creative solutions

by avoiding undue/unnecessary restrictions on the measures that can be im-
plemented to produce eligible energy efficiency improvements, provided that
the energy savings can be verified.
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regular basis (e.g. every year) to ensure flexibilitiestardosepossibleloop-
holes (see more about this in secti@m).

5.4 Typesof intervention

5.4.1 Requiremens of the EED

The EED does not specify the typendérventionthat the obligated or exe-

cuting partiesnay apply to deliver their required savingsO G A 2 ya a0 & 2 (
gated, participating or entrusted parties, either individually or together, which

aim to reslt in lasting transformation of products, equipment, or markets to a
KAIKSNI £t S@St 2F SySNHe& STpatdfh.Syoe | NB

5.4.2 Design options
Types ofnterventions that can be applied are

1 Information and technical assistance

1 Financial spport, and

1 Market transformation e.g. agreement with suppliers of building ma-
terialson large volume rebater procurement of development of new
technical solutions e.g. a new type of pumps

The treetypes of delivery mechanisms address each their tyfgearriers.

Financial incentives do not have to cover therementalinvestment cost for

the incentiveto be effective. In other wordst is not necessarily thexact
FY2dyd GKFG YFGGSNE oddi GKS FIFOG GKS
fered.

Time limited financial support opportunities can create a faster uptakéde
longterm financial support risks losing its added value

5.4.3 Experiences in othecountries
1 Denmark:Subsidiegalone and in combination witadvie) are widely
used Figure22 shows an overview of the different types of interven-
tion and interactions between obligated parties, executing parties and
enduses in the Danish EEO.
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Figure22: Overview of types of interventions usedtia Danish EEO.

1 France: Subsiésto installers are widely used.

1 UK: Subsidy to building improvemerte widely used.

1 Italy: Giving compact fluorescent light bulbs away free was an attrac-
tive option at some point in time. This may be considered as a loop-
hole in the rules, since such an arrangement will stop any commercial
activity in the area.

5.4.4 Challenges for Luxembourg

The interaction between the EEO and existing policies should be considered
carefully. Public subsidies are for example already availédtbe energy
performance skeme for residential buildings.

5.4.5 Recommendations

Combining financial support with information/advice/audit may be a success-
ful way to create both interest and knetaow. However,tican beleft to the
obligated partyto decidehow to interact withthe end-users, and it is recom-
mended na to regulate thischoice

If an EEO is chosen to implement the EED in Luxembourg, it is recommended

that all technical energy savings measures are collected under this policy um-
brella. Policiesalready targeting energy savings e.g. by available grants or
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loansfrom a fundcan supplement the EE&fort and the saving derived
hereofshouldbe counted towards th&EQarget. Furthermore, it is not rec-
ommended to choose alternative measures in comation with the EEO in
transposition of the directive, as this will complicate the transposition unnec-
essarily. Rather, it is recommended tl@itenergy savingsan be counted to-
wards EEO target.

It may be confusing for thend-useas to have yet anotherairce of funding

for energy efficiency projects, but there are already overlapping public and
municipal schemes in place. The EEO does not counter the policies in place,
but can potentially support the effort.

Subsidies t@nd-uses under the EEO are nexpected to generate savings

the extent needed to fulfil the requirements of the EED as this approaatd
potentially not be able to deliver on its own the necessary result before 2020
Thestrategy is via the EBO motivate third parties to partipate actively in

the scheme and through them reach tead-use's. Subsidies may be very
motivating for third parties. As such the active effort of the obligated and exe-
cuting parties are expected to be the main driver for energy sawjsgsings

that would have not been realised with grant schemes etc. alone.

As the EEO scheme matasnd experience igathered the financial support
from the stateand other actorsnaybe reduced or phased out
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