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1. Introduction

Scope of this study

This study has as primary objective the evaluation of the impadheffederal policies and
measures (PAMI)f the National Climate Plan and tife PAMs with a national scope from the
federal and regional climate poigs resulting in particular from the EU legislatidinis study builds

upon the work that has been done previously, notethble studya 9 @  dzZ GA2Yy 2F GKS
emission reductioa resulting from policies and measures taken by Heeleral governmest[1]

ayR (KS &dzldLX SYSyidlFf NBLER2NI GCANBRG Fylfeéara

27F
framework of Decision 280/2004/EC (Monitoring MectsamDecision, MMD¢ 9 | L2t AO0e tAYyl

[2]. The latter was a first analysis on how therniial report of Belgium in the context of the MMD
could be improvedilt focussed primarily on the linkages between national PAMsR#lsof the
European Union (EU)

This report covers the results thfe following four main tasks:

1 Update theimpact assessment diederal PAMson greenhouse gas (GHG) emission for the
period 20082020, based on egost and exante methodologies. If appropriate, develop
new methodologies for and assess the impact of federal PAMs that have not been assessed
in the past or that have only recently & implemented.

1 Make a first evaluation ahe sociceconomic impact and the costsf the most important
federal PAMsin order to be able to comply with the international reporting requirements

1 Evaluate the most importanteU PAMgwith the higherreduction potential) that were
identified in the previous study.

1 Develop methodologies for the most important national PAMs, evaluate the
methodologies used at the different levels (i.e. regional and federal) and investigate
options for aharmonisation ofmethodologies

Scope of this report

The study started in January 2013 and ended beginning of 2015. Two reports were foreseen which
have been finalised in March 2014 and March 2015. Intermediary reports, providing an overview of
the status of the wdk, were prepared and publishedu§ust 2013 and 2014. This is the final report

of March 2015accessible through the websitewvw.klimaat.be

This final report covers all four topics mentioned above. The results from this report will be used in
the biennial reporting for the Monitoring Mechanism Regulat{MMR)on PAMs by Belgium (only
concerning the Federal part).

MMR report

On 8 July 2013he MMD has been replaced by a revised mechanism to monitor GHG emissions,
the MMR. It aims to improve the quality of data reported, help the EU and Member States keep
track of progress towards meeting their emission targets for 2B030 and facilitate fuher
development of the EU climate policy ni$§.

3N

l'
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According to he MMR Member States must reporthe following information concerning their
PAMs (at least) biennially:

1 Adescription of their national system for reporting &\Ms or groups of measures;

1 Information on nationalPAMs or groups of measures, and dhe implementation of
Union PAMs or groups ofmeasures thatimit or reduce GHGemissions by sources or
enhan@ removals by sink3hat information shall refer to applicable and relevant national
or Union policies and shall include:

the objective and a short description;

the type of policy instrument;

the status of implementation;

indicators to monitor and evahte progress over time, if used,;

ex-ante (for a sequence dfour future years ending with O or 5 following the

reporting year) and epost quantitative estimates of the effects on emissions by
sources and removals by sinks of GHG, if available;

0 estimates of the projected costs and benefits of PAMs, as well as estimates, as
appropriate, of the realised costs and benefitdP#Ms if available;
o all references to the assessments and the underpinning technical reports;
1 Member Statesmust also pubsh in electronic form all relevant technical reports and
assessments of the costs and effects of national PAMs and any relevant information on the

implementation of Union PAMs. Those assessments should include descriptions of the
models and methodologicalpproaches, definitions and underlying assumptions.

o O O O

Climate policies in Belgium

In Belgium both the federal andegional governments are authorised to draft energy and climate

PAMs although the regions have the largest share of responsibililies. Nitional dimate Plan
GKSNEBEF2NE O2yairada 2F ayldAz2zylt YSIFadaNBaés S| OK
regional PAMs targeting the same actors and/or activities.

In many cases, the nationBAMsare a direct response to regulations and dtiees of theEU For
instance, the EUEmission Trading SchenigTS)yesulted infederal measures to set up a registry

and in regional measures to allocate emission allowances to the individual ETS installations. The
observed changes in emissions and aigtiviariables can thus be caused &gveralinterlinked
individual PAMs The interaction among PAMs at differemévels complicates the impact
assessment of individual PAMs and aggregating the impact of different PAMs is therefore
necessary.

In the context of this reportthe following differentiation among PAMs is used

1 Federal PAMsThese are PAMs from tHeéederal governmentlt includes measures in all
major sectorsi(e. energy, industry, household and transpdout excluding agriculture and
forestry).

1 Regional PAMsThese are PAMs fromegional governments. As the regions have the
largest share of responsibility concerning climate and energy policy, the most important
PAMs ardrom regionalgovernments

1 National PAMs National PAMs are the PAMs as presented inNagional Climate Plan
which can consist of one or more federal and/or regional PAMSs.

1 EU PAMsTheEUhas drafted several PAMe.§. regulationsor directives) that have a
direct or indirect link toclimate mitigation. The most importarRAMsare the EU ETS, the
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end-use efficiency and energy services directiZz8I), the energy efficiency directive (EED)
and therenewable energy sourceadirective. Often EU PAMs have to be transposed into
national legslation. The only exception are regulations that apply directly to all MS.
Depending on the nature of the EU PAM, transposition into Belgian legislation has to be
done by the Federal and/or the Regional authorities. Therefore EU PAMs have been split
up in:

o EU PAMs with a regional link this case, the EU PAMs are targeting actors and/or
activities that fall under the regional responsibilities.

o EU PAMs without regional linkn this case, the EU PAMs target actors and/or
activities that do not fall undethe regional responsibilities, because they either
fall under the responsibility of thEederal governmenor they do not have to be
transposed into national legislation.
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1. Introduction

The legal basis that was the start for the evaluation of the federal PAMs in Belgium was the
cooperation agreement of 14/11/2002 between the Federal State, The Flemish Region, the
Walloon Region and the Brussels Capital Region, in which it is stated haiomal Climate Plan

has to be drawn up, executed, evaluated and reported to the UNFCCC under the Kyoto protocol.
Article 13 also states that the Federal State and each Region commit themselves to report annually
in a harmonized way to the Nation@limate Commission on the progress and implementation of
PAMs that are included in the National Climate Plan and that fall under their authority.

¢ KNRPdzZAK (GKS a&. dNRSY &KI NAyYy3 | 3RBSBargowbrinrberaddt y a
the Regions, thd=aderal governmenthas committed itself to take a series of complementary
emission reduction measures for at least 4,8 million tore-€Qper year over the period 2008

2012 (first commitment period of the Kyoto Protocolyor thesecond commitmenperiod (2013

2020, no final decision on the burden sharing among the different entities has been decided upon.

In this part of the study, the impact of the federal PAMs on emissio&HiEis evaluated. The final
result consists of:

1. For each PAM a description of the methodology anddht and assumptions used in the
calculation of the avoided emissions.

2. For each PAM thestimated avoided emissions in the period 202820 Thisincludes a
minimum and/or maximum scenariowhere appopriate. For certain PAMs the eante
impact assessment has been extended to 2(8%e horizon for which the MMR requires
to report available projections)

3. A summarizingable with avoided C&eq. emissions for each year in tiperiod 20082020

2. General methodology

The impact of a policy measure in terms of emission reduction is defined as the difference between
the actual emissions and the emissions that would have taken place had the measure not been
AYLX SYSY(GSR 03SySNI filugrated nFigurSIR a0l aSt AySeé¢0z | a

! There are two important sources of uncertainty in our impact assessment: (a) uncertainty of the statistics and
assumptions used and (b) uncertainty related to the selected BAU scenario (bptiseand exante) and projections
scenario (exante). The miimum and maximum scenario only deals with a part of this uncertainty.

10
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Figure 1. Emission reductions arthe differences betweeron observed and
baseline emissions, but can often be assessed difdgtly

In theory it would require calculating both a baseline and policy scenario to assess the impact of a
PAM.A difficulty indoing soarises from the fact that in general the baseline cannot be measured
precisely, but can only be estimated on the basis of assumptibhis.type of uncertainty is also

true for the impact of economic policies on employment or GDRpractice it is often easier to

assess the difference between the actual and baseline emissions directly. This can be achieved for
instance by quantifying (and starting from) changes in key activity variables.

The Federal governmenbas taken manyAMsthat have a mitigating effect o®HGemissions.
ThesePAMs cartiffer substantially from one another in several characteristics, but there are some
overarchingcharacteristics that need to be considered in calculating the effect on emission
reductions.

2.1. Link with EU directive 2006/32/EC (ESD)

Given the strong link between G@mission reductions and energy savings, it is generally deemed
desirable, whether at EU level, at federal level or at the level of the Regions, to harmonise as much
as possible the mébdologies used for calculating £&nission reductions and energy savings.

As far as energy savings are concerned, a harmonised calculation methodology has been prepared
at European level in the framework tfe ESDdirective[5]® ¢ KA & O2Ed3 By 2 062 dPK
F33aNBIFGSR 68 48500 HOOMRUNIOG & A SPONR ¥ RAZDE Rdd YRS Wo
of analyses. However, bottommp calculation formulas are currently only proposed for policy
measures in the buildgs sector (residential and commercial).

The EU Member States are responsible for further developing and applying this methodology,
which implies data collection and assumptions. To this end Rbderal governmenand the
Regiondhavecollaboraedin the framework of the CONCERE/ENOVER group in order to harmonise
their approaches and assumptioris. this context, it has been agreed by the steering group of the
present study thatwhenever possible the bottomap calculation formulas defined at EU level
would be used at least for the calculation of energy savingserefore, whenever an EC botteup

11
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formula is available for a particular measure, we will apply it, as long as the related data are
available.In practice, this is the case of the building energyirsgs (where typically E8D1
measure applies). When there is no EC formula available, we have looked for alternative formulas
that are harmonised with the work done within CONCERE/ENOVER.

2.2. Relationship between PAM and technical measure

For a number ofPAMSs, the impact can best be estimated by evaluating the penetration of a
LI NI A Odzf | NJ & G &@riof ins@iatidn, coyh8dnsindAbalked). This is in particular the case
when a bottomup formula of the European Commission can be applied for ediogl energy
savings. In practice, the EC formulas indeed all relate to technical meallgrese this practice is

in line with the methodology for measuring energy savings in the framewdeSoflirective.

Whenseveral PAMs support the same technicalasigre, we attribute the entire saving to one of
GKSaS tlaazx GKS Yz2ad NBLNBaASYyll GADBS 2yS3T GKAC
PAMS. No savings are then attributed to the other PAMs of the set, in order to avoid double
counting. There may beome exceptions, howevee.g.A y (1 KS OltalSa 2 FO 2 NNiEaadrkd?2 y
to the application of a PAM only to the public sector.

2.3. Evaluation Categories

In practice, it is not possible tguantify the emission reduction individually for all the PAMs. We
have ddined 8 evaluation categories and assigned one of these categories to each of the PAMs.

These evaluation categories are shownTiable 1. The first two are quantitative evaluation
categories. The first one corresponds to the case where the emission reduction stems from energy
savings and these savings can be calculated using one of the EC formulas. The second one
represents the cases whei@n alternative formula can be found (for example for PAMs applied
outside the buildings sector).

Category 3 represents the measures of which the impact is included in that of a set of other
measures of which the impact is being evaluated. These meathesfore need not be evaluated
separately to get the overall policy impact. Examples of such measures are general information
campaigns, which can influence the penetration of a range of technologies.

2 However, whenever relevant, the contribution of regional PAMs is subtracted.

12
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Tablel. BEvaluation categoies used for assessing the impact of the PAMs.

N° Evaluation Category Impact Comment
evaluation
1 EC formula X Reference to the EU formula (case of emission reduc

linked to energy savings).

2 Alternative formula X Specific formula used for evaluation.
3 Impact included under other - This policy is global and its impact is covered by a set of o
measures PAMs not individually referred to.
4  Order of magnitude X No precise data for evaluation of th&®AM A global
estimated quantification will be performed, for example based on glol
budget.
5 Negligible - The impact is considered as negligible and not es
guantifiable.
6  Notrelevant - The measure has not been implemented or the impact is
significant.
7  Not quantifiable - No data allowing the evaluation of the policy, although t
impact of the measure could be potentially significant.
8 Impact included under & - This policy impact is included in that of another PiNich is
single other measure evaluated. The reference to this specific policy measure
mentioned.

Category 8 is similar to category 3, but represents the case where the impact of a PAM is included
under that of one or two well identified PAMs. In this case the relevant PAMs are identified.
Category 5 and 7 are also simitafor both measures are notugntifiable - but the impact of
category 5 is small, whereas the impact of measures in evaluation category 7 could potentially be
significant, but both are not quantifiable.

When no formula can be found for evaluating the emission reduction, it mighbstipossible to
estimate an order of magnitude of the emission reduction, on the basis of available data such as
the allocated budget. Such measures are assigned category 4. An order of magnitude can be quite
useful, for example if it shows that a parlar measure only has a negligible impact, or, on the
contrary, if it draws attention to a measure with potentially large savings, in which case it might be
recommended to improve the monitoring data.

When an evaluation is not relevant, for example beeatie measure has not been implemented

or there is no domestic impact, the measure is assigned to category 6.

2.4. Cumulative vs. non-cumulative measures

When the impact of a PAM stems from an investment in a particular technology, the annual
emission reductiogenerated by that investment is allocated from the time of the investment over

the whole lifetime of the technology. This is the approach used in the EC methodology mentioned
Fo2@S FT2NJ SYSNH& al gay3aod { dzOK & OdzedrletgyiélgdS t
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offshore wind energy) and investments increasing energy efficiengyNy 0 dzA f RAFoEHA X Ol
these PAMs, two types of emission reductions have been calculated per year:
1 ANREDs theannual emission reductiolinked only to the investments of that particular
year;
1 REDis theannual cumulative emission reduction aigdequal to the emission reductions
achieved by the cumulated effect of the measure up to that year, taking into account the
lifetime of the invesments.

The C@savings are calculated per year for the investments of that y&RIRER The impact of

this investment on the subsequent years is taken into account considering the life of the
implemented technical measure (for example: if the insulatory A G £ £t SR Ay &SI NJ
NBERAzOG A 2 LISNF eBEME/ B KS NBRdzOGAZ2Y WEQ Aa Gl 1Sy
G2 &SI N Wy bedife 61 hsulatiSrQdchizE s msssutned to b&0 years).

Noncumulative PAMs on the other hd, are those where the emission reduction did not arise
because of an investment in a new technologxamples are the regulation on minimum biofuel
content in gasoline and diesel oil for road transport or financial incentives (lower pfices)
promotingan increased use of public transport. These emission reductiondastlgs long as the
regulation or the incentives are active

2.5. Baseline

An important assumption concerns the choice of baseline when new equipment replaces existing
equipment (e.g. @ondensing boiler or double glazing). Talternatives are possibte
1 Gomparison of the new equipment with the one it replaces. In this case, the saving
calculated is an overall effect, i.e. not only the saving induced by the PAM but also that
arising fran the fact that old equipment is being replaced by n@utonomous technical
progress)
1 CGomparison of the new equipment with the equipment that would have been purchased in
absence of the PAM. In this case, only the effect of the PAM is considered.

The second option has been retainéa most cases. However in the case ofBEBQ we have used
the results from the calculations done in tifimework of the ESD directi\j8], which deviates
from this approach for certain technol@s. For some measures this baselirgalsonot constant in

time to take into account autonomous progress such as efficiency improvementisat occur

without PAMs

2.6. Interaction between federal and regional PAMs

The evaluation of the impact of an individual measure must take into account that other measures
can contribute to a same effect. This can be the case of other federal measures or regional
measures.

An example of a set of overlapping measures is theviofg:
1 TRAO3: Promotion of bicycle use
o fiscal deduction of the allowance paid by employers

%t is assumed that there is no accelerated replacement.

14
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o lump sum fiscal deduction of the expenses for hewmrk transport other than
with a car
1 OBCO03: Promotion of bicycle use in the public sector
o fee per km awarded taivil servants going to work by bike
1 TRAO2: Improvement and promotion of public transport
o includes objectives for bicycle parking places in the management contract of the
SNCB group of companies.

A second example is the following
1 ECBOL1.: fiscal redu®mn for energy saving investments by citizens (condensing boilers, heat
LddzyYLJaX NR2F AyadzZ A2y a2tk N LI yStaxoT
1 regional subsidies for energy saving investments (for similar types of equipments).

There are potentiallywo types of overlap Kigure2). In the first, the emission reductions of a
certain PAM are completely included within the emission reductions from another PAM. In the
secand, only a portion of the emission reductionseafchPAMis overlapping.

Figure2. lllustration of two types of overlap of PAMs.

In some cases wheréng penetration of a technical measure can be explained by the action of
more than one PAM, one or more of these may be regional PAMs. In such cases the relative
contributions of the federal PAM(s) and the regional PAM(s) should be determined in one way or
another, so that the contribution of the federal PAM(s) can be determiSee. the section below.

2.7. Allocation of impact between federal and regional PAMs

As far as possible, the allocation of an impact between federal and regional measures iohased
guantitative data. The relative impacts are assumed to be proportional to the size of the financial
support of the federal and regional measures. Two cases are considered:

15
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I In the case of financial incentives such as fiscal deduction, fiscal reductiosuasidies,
the emission reductions are allocated proportionately to the relative amounts of money
(amount of fiscal reduction, subsidies) spent by the federal or the regional governments for
the corresponding measure. For example, if the federal measmestitutes a tax
reduction of 40 € YR GKS NBIAZ2YI f0evsStyadaANS2 T ENS v
reduction is allocated to the federal PAM and 20% to the regional PAM.
1 In the case of fuel taxes for electricity production and the green certificates sshim
impact is allocated proportionately to the relative size of the impact of these measures on
the cost of electricity production.

The allocation of impact between federal and regional PAMs is a delicate matter, as it can only be
made on the basis oA number of assumptions. In the options presented here, it is implicitly
assumed that the federal and regional PAMs have the same efficiency in terms of emission
reduction per euro spent, which is not necessarily the case in practice.

2.8. Starting date of the measure

The PAMs working group of the National Climate Commission has decided that the starting date for
the implementation of PAMs should be 200Z his is in line with the fact that for monitoring the
progress towards achieving the commitment made in theden sharing agreement of March
2004, only measures froitine year 2004 are to be taken into accouior PAMs starting before
2004, this means that all actions and investments that have been implemented before 2004 are not
included in this assessmenn practice, this decision only affects a few PAMs, as most PAMs
started after 2003.

2.9. Ex-post versus ex-ante analyses

As the time frame for the evaluain is 20082020/2035, part of the assessment will brpost(i.e.

related to past years), while the biggest part of it will deante (i.e. for future yearyd. Emission
projections to 2020 or 2035 have been calculated year by year. The extended projpetiod

implies that lifetimes have to be taken into account. In case the measure no longer exists, the
impact on GHG emissions will be reduced when equipment is being replaced. In cases when the
measure is likely to still exist, it is assumed that thaipment will be replaced. For instance in the
case of offshore wind, it is indeed most likely that when the current offshore wind turbines are end
of life, they will be replaced by new turbines.

2.10. Assumptions on the future of the PAMs

As PAMs generally havea limited duration, assumptions are necessary as to their future
development.

Two simple options could be envisaged:

* Minutes of the GT PAMs meeting o5@ptember2010.
°2 KSNB G Fdzi dzNB &St NBRE AyOf dzRS &  -pdétllataisiaMaNably for thery'yet. LI &G & S+ NJ
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1 Assume that each measure only remains in the future as long as no eegi@h is needed
to prolong it.

1 Assume that, except when they hawn explicit time limitation, the measures will be
maintained at their current level and for the same types of purchases or investments up to
the end of 202(R035.

The first option is a kind of Busine&sUsual (BAU) case. In this case, a PAM will survive if it has
been put into legislation for an undetermined period of time. This is mostly the case of regulations
and most fiscal measures, but not of subsidies, Whiequire an annual budget decision. The
advantage of this option is that it best reflects the gap to be filled by new policies.

In the second case, theNREDvalue of the PAM is assumed to remain constant in the future. The
advantage of this option ishat it gives a more interesting indication of the level of emission
reductionthat could be obtained in future

It has been decided to opt for this second option (meeting steering committee 15 October 2010).

2.11. Overlapping assumptions
2.11.a. Freerider, multiplier and rebound effect

The free rider effect occurs when investors (e.g. households or companies) benefit finamcal
incentive for an investment that would have been made even without the support. In this case
there is no additionality of the PAMA corection for the free rider effectshould in principle be
made when the impact on emissions is estimated on the basis of a number of tax reductions or
subsidies awarded

The multiplier effect on the other hand, occurs when for instance people have bdda Iavest in
energy saving or renewable energy because they heard of financial incentives, but without actually
applying for these incentives benefiting from them This effect could only be taken into account
when the estimated impact of a measureliased on the total actual effect of a measure, for
example the promotion of railway for passenger transport.

In the framework of the EMEEES proj¢6}, which developed bottornup methodologies for
evaluating energy savings in the frameworkteé ESDlirective, it has been recognised thatede

effects are difficult to evaluate, and suggested that free rider and multiplier effect might
compensate each ber, especially if the PAM is relatively small. This assumption seems too rough
to be applicable for all federal measures of the National Climate Plan. The impact of the free rider
effect has been taken into account implicitly or explicitly for the maimasuees for which the
available data allowed it.

The rebound effects the term used to describe thacreased consumptioeffect that the lower

costs of energy services, due to increased energy efficiency, has on consumer behaviour both
individually and ationally.The result will be that the full potential of emission or energy savisigs

not achieved. It could be an important factespecially in the case of technologies with high
energy savings, such as in lightizgt is often very difficult to quarfyi and include in analyses. In

our assessment we consider the rebound effect to be zero.
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2.11.b. Emission factors for energy carriers

Electricity

One parameter that can considerably influence the estimated emission reduction is the assumption
on the emissiorfactor for electricity savings, i.e. the average emission per kWh of the electricity
that would have been produced if the measure had not been implemented.

If the conventional electricity production can be reduced as a result of either direct electricity
savings or the production of electricity from renewable energy sources, the overall emissions are
reduced proportionately to the emission factor of the power plants that reduce their production (it
is assumed that electricity imports and exports remainftewed).

Assumptions made for this emission factor in the literature can vary significantly, for example
among:

1 the average emission factor of electricity production in the country (which in Belgium is
relatively low, because of electricity generatibypnuclear power plants
the average emission factor of electricity production from fossil fuels;
the emission factor of a marginal plant (e.g. that of a natural gas combined cycle power
plant or of a coal power plant).

T
1

In this study, we have assumed that the electricity that would not have to be produced is that of a
combined cycle gas turbine power plant (CCGT) burning natural gas with an overall net effitiency

52,3%. The corresponding emission factor i8 & GkWh, which has been assumed constant up

to 20202035. Taking into account electricity transport and distribution losses (4,5%), the emission
factor of electricity consumption is 397 g ZKAVh.

Actually, the marginal power station could also at times beal power plant or a conventional gas
power plant, which have higher specific emissions. Therefore the hypothesis of a CCGT plant can be
considered as a conservative value, chosen because of the uncertainty on the actual marginal
plant, which will in partialar depend on the future relative fuel prices.

Fuels

The C@emission factors for natural gas and heating oil were taken from the 1996 IPCC guidelines
[7], and are respectively 55,8 kg/GJ and 73,3 kg/GJ.

Cars

In this report two CQ emission factors for cars are used for the baseline: one for the car stock
(which is the average emission factor of all cars on the road in a given year) and one for the
average new cgg].
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Table2. Average emission factor of the car stock and new cars in the baseline for
the period 2008020 (g C&km).

Emission factor cars (g G&m)

Car stock New cars
2008 165 145
2009 163 141
2010 162 139
2011 160 136
2012 158 133
2013 156 131
2014 154 128
2015 152 125
2016 150 122
2017 148 120
2018 146 117
2019 144 114
2020 142 111

2.11.c. Number of degree-days

With respect to thenumber of degree day# has been decided to use the same assumption as for
the ESD directive, which is 1946 degdagsin basis 15/15average of the last 25 yeaf$).

2.11.d. Lifetimes

Lifetimes are used in the projections in order to take into account the duration of annual emission
reductions generated by investments. As far as possible we weséfeghimes agreed upon in the
framework ofthe ESOdirective[5].

2.12. Measure specific approaches

The PAMs to be evaluated are diverse in nature and therefore often require different, specific
approaches for their evaluation. The measure specific approaches are described in Semtidn
the Excetalculatiorfile.

2.12.a. Evaluation category by measure

Theevaluation category of each measure is given in the table below.
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Table3. Evaluation category by measure.

Code Title Evaluation category (*)
ERAO1 Green certificates 2
ERAOQ2 Financial support for electricity generatioom RES 2
ERAO3 Stopping the exemption from excise & establishment of an excise duty on ener¢ 8
coal and heavy fuel oil products
ERAO5 Action Plan for renewable energy and CHP: offshore wind 8
ERBO1 Specific improvement for allocation of emmmsiquotas to power producers 5
ECAOQ5 Promotion of energy efficiency of electric appliances 2

ECBO1 Financial incentives for the rational use of energy (RUE) and RES
condensing boiler
heat pump
double glazing
roof and wall insulation
thermostatic valves or time regulated thermostats
energy audit
solar thermal systems
PV systems
passive houses
ECGB02 Specific constraints on boilers
ECBO03 Specific RUE aid for unprivileged people

ECB04 Improve the informatioravailable on the environmental impact of products
ECCO01 Using a third investor funds in the public sector
IP-AQ6 Specific financial measures and ecology grants

IP-BO1 Reducing the use of fluorinated greenhouse gases : HFCs, PFCs
TRAO1 Mobility plans at local level

TRAO2 Improve and promote public transport

TRAO3 Promoting the bicycle use

TRAO4 Promoting multimodal systems for goods

TRAO8 Free public transport for commuters

TRBO1 Promotion of caipooling

TRBO3 Promote teleworking

TRBO5 Ecaedriving

TRCO1 Tax deduction on the purchase of clean vehicles
TRCO02 Promoting the purchase of clean vehicles

TRDO1 Tax exemption of biofuels

AGCO02 Preservation of the ecological stability of forests
AGD04  Quality standard of solid biofuels

AGEO1 Monitoring of biomass

WAAO01  Minimise quantity of waste into landfill

SEA01 Climate change awareness

SEA02 REG and promotion of renewable energy applications
SEA03 Environmental Care &chool (MOS project)

SEAO07 Action to support local initiatives

SEA08 Urban Policy

OBAO1 Sustainable public procurement

OBA02 Optimization of catering on the basis of sustainability criteria
OBAO03 Establishment of an environmentadanagement system
OBBO01 RUE in public buildings, strictly speaking

RO WWWWWWUIODONONDNOROANNWNRARNNRNAORNRPONRRPRPRP

RUE strictly speakingy Energy production through renewable energy 2

Buying green electricity 6

OBB02 Use of the third investor 8
OBC02  Stimulating of alternative use imansport 2
OBCO03 Promotion of bicycle use 8
OBC04  Teleworking 2
OBCO07  Purchase of clean vehicles 4
Green loans 8
Ecocheque 2

(*) 1: EC formula; 2: Alternative formula; 3: Impact included under other measures; 4: Order of magnitNdg|egted; 6: Not
relevant; 7: Not quantifiable; 8: Impact included under a single other measure.
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2.12.b. Excel template

Emission reduction calculations have been carried out only for quantifiable PAMs (evaluation
categories 1, 2 and 4 ifable3), for which an Excelalculationsheethas been used.

The impact of the measures for which no separate calculations have been performed is either
included under another measure aot estimated (generally because it is not easy to estimate and
not very significant). The situation for each measure is described in the next section.

For clustered measures, the reduction is first calculated at the clustered level, and then an estimate
for the division between the linked measures has been made, based on assumptions discussed in

the steering group.

21



7~ Vito ECONOTEC

hnology

CONSULTANTS

3. Measure specific methodology, results and discussion

EP-A01 & EP-AO05: Support for offshore wind energy

Description

With a view to ensuring the placing on the market of a minimum volume of green electricity, a
system of green and CHP certificates was establishdzhthtregional and federal levels. Electricity
suppliers are obliged to have a minimum percentage of tledéctricity sales produced from
renewable energy sources. A minimum price has been fixed for green certifitae$ederal level
ensuresa minimum pricefor certificates by guaranteeing the purchase of certificates at that price

Promotion of renewable energy is in principle a competence of the regional governments within
the borders of the different regions. Following international sea law, the North Sea falls under the
responsibility of theFederal governmentand therefore promoibn of offshore wind (or tidal
energy) is a competence of tHeederal governmeniOn 21 March 2004, the federgbvernment

set a target of 2000 MW for electricity from offshore wind in 20Z@. achieve this target a
contribution of the grid operator is inbduced (financing for network expansion, purchasgreen
certificates). Thd-ederal governmenalsoguarantees project investments in case of interruption
by authorities. In 2008, thEederal governmenrdlso decided to simplifgpplicationprocedures fo

wind energy projects.

In 2013, the offshore subsidy system was adjusted from a system with a fixed price to a system
with a flexible price. This new subsidy system will apply to all offshore wind farms where
construction has not yet started. The pricer fgreen certificates will be determined by the
Levelized Cost of Energy (LCOE) for offshore wind energy and will be reguésdyuieied to take

into account changing conditions in production cost and electricity prices. This will ensure that
support tooffshore wind energy will be sufficient without imposing higher costs for residential and
industrial consumers than necessary.

Assumptions & calculation

The general approach used to calculate the impact of this measure pemi§sion reductions is:

# ( %& !
With:
C the average installed capacity
H the equivalent number of working hours at full load per year
ERcer the emission factor of a CCGT installation (g CO2/kWh)
A allocation factor (to the federd?AM)

As offshore wind energy is solely the responsibility offlederal governmentanallocation factor
of 100% of the emission reductions to the federal level is used.

For the period 2002012 we have used information provided by the AFRSnomy on the actually

installed capacityand electricity productionof offshore wind energy10]. The data for 2013 were
taken from the annual report of the CREG]. For 2014, data was received from FPS Economy, DG
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Energy (12/2/2015).For the period 203-2020 we have used the prognosalso provided by the
FPS &nomy[10]°. Thismeansthat 2156 MW (min) and2347MW (max)will be operation&at the
end of2017.

The current regulatory framework for offshore wind does not foresee additional capacity after
2020. All available concessions have been allocated. This does not excludesthateriuture this

will not be possible. For the nimum scenario in the projections until 2035 we therefore assdme
that there will be no further development of offshore wind energy (in line with a WEM scenario).
Wind turbines that exceed the life expectanaye however assumed tobe replaced. For the
maxmum scenario we assume that 4000 MW of offshore wind energy could be installed by 2050.
This is based on theferencescenario of12].

We have used therpjections provided by the FP8daomywith the assunption of 3100full load

hours for offshore wind energy. This is on the lower end of the scale, for which there are
estimationsof up to 3500full load hours.Based on the reported data on production and installed
capacity in 2011 (a year when no additional capacity was installed and thus all electricity in that
year was produced by wind turbines that were already operational at the start of the year), it can
be calculated that the number of full load hours was 35B6r our assessment we kept the 3100

full load hours in all scenarios because a) this is only data from one year and does not necessarily
reflect conditions in other years; b) the wind turbines ardl stlatively new and so downtimfor
maintenance odue to technical malfunctioninig likely tobe very small, whereas this will increase
when turbines are olderc) the efficiency of the offshore wind turbines will decrease with[a8é

For the mainum scenariove have used 3300 full load hours.

The expectedife time of offshore wind turbines is estimated to be 20 yed¥sr the projections up
to 2020 this will not have an effedtor the projections up to 2035, it is assumed that old offshore
wind turbines will be replaced by new installations.

Results
Annual emission reductions (in kton CO,-eq.)
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Figure3. ERAO1 annual emission reductions KinCQ-eq.)

6 Onecompanyinvolved in the installation of offshore wind turbines in Belgium is experiencing financial difficulties since
2013. At this moment, it is still difficult to predict how this will impact the furth@rg term development of offshore
wind energy in Belgium.
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The difference between the minimum amaaximum scenario is relatively smiallhe total impact
could result in an emission reduction of more than 2k0CQ starting from 2018.

In the context of a study for WRhdirect effects from this policy were assesgéfl These effects
included increased life cycle emissions from offshore wind turbine production and installation and
life cycle emissions from CCGT power plants (mainly transport of natural gas). These effects only
affected the results marginally. A compornetinat could be relatively more important is the
macroeconomic effect resulting from increased electricity prices as a result of the subsidy system.
It would lead us to far to incorporate this into our assessment, considering the uncertainty of how
the subsidy system will affect the electricity prices in future and how this additional cost will be
divided among residential and industrial consumers.

EP-A02 & EP-A03: Tax on fossil fuels for electricity production

Description

In addition to thegreen certificates scheme, the Belgian authorities have implemented several
measures to promote the generation from renewable energy sources (RES). RES and CHP producers
enjoy priority access to the grid in all regions. The regions offer ecology grants that can be
cumulated with the federal measures. Th&deral governmenthas also taken a number of
additional measures which reduce the relative cost of electricity from RES. It hddishsd a
aLISOALE SEOA&S GIE 2y F2aaAif Fdz5f F2NJ St SO0 NA
ekli2y F2NJ O2Ff FYyR Fty FTRRAGAZ2YLFE U/ 2GAalFGA2Y
parallel it has ended the system of exxiduty exemptions for coal, coke, lignite and heavy fuel oil,

which were previously exempt from excise duty for electricity productiorXE&S.

Assumptions & calculation

The excise tax on coal makes both natural gas and biomass relatively more attfactiectricity
production. In this study we have only quantified the impact related to a shift from coal to biomass.
The impact of the measures on a shift from coal to natural gas for electricity production is too
complex to evaluate here, because thecions of electricity producers on the fuel mix depend on

the coal and gas prices, availability of power plants, the electricity demand level, which all are a
function of time. Note however that since 1995 until 2011, gross electricity production withralat

gas is increasing and gross electricity production with coal is decreasing at a constant rate, without
an apparent effect of the additional tax. What is apparent is the biomassostbustion that
started in 2000 but only took o#ffter 2004.

" The minimum and maximum scenario only take into account a part of the uncertainty related to this assessment.
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Share in gross electricity production in Belgium (%)
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Figured. Share of solid biomass, natural gas and coal in the total gross electricity
production in Belgium.

The emission reduction is calculated as:

oY 0 %& ! &

With:
Psio Electricity production from biomagdWh)
EF The average emission factor of a ctiedd power plant in Belgium (tor
CQ/MWh)
AF Allocation factor (%)

For the shift from coal to biomass, there is an overlap with the regional green certificate system,
which is an important financial incentive promoting biomass use in coal fired power plants, and the
ETS. Regional authorities are responsible for the dltmtaf allowances in the period 2029D12.

We have therefore also taken a fixed carbon price into account. To determirg|titation factor,

the impact has been divided between the federal and the regional PAMs proportionately to the
relative size of th impact of these measures on the cost of electricity production. The taxes on coal
result in an increase of electricity production costs from coal estimated at 4422 K® ¢ KS 3N
certificate system results in a decrease of electricity production costs biomass estimated at 63

eka2 Ko ¢KS 9¢{ KIa NBadzZ 6§SR Ay95ew ak RONBHHS R2 P
€ k U 2. Thushthe difference in the cost of electricity production between coal and biomass was
decreased by atotal 6f7e k a2 K RdzS (2 (KSa® df theaeinidsion rédnidtidh ¥ 2 NS
was allocated to the federal PAM

In 2022, electricity productionfrom biomassin coal fired power plants web47GWh. An increase
of 601 MWh compared with 201 Two scenarios were ceitlered for the period 201:3020:
1 noincrease of biomass electricity production for 22020 compared to 2012;

8 We have kept this allocation factor constant, although the financial incentive provided by ETS and the regional green
certificate system iflexible.
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1 alinear increase of ecombustion of biomass (corresponding with an annual increase of
177 GWh), until the production reached 2811 GWh. Theximum is based on a
maximum increase of biomass cogeneratignto 5500GWh[14].

Results

The impact othe federal PAM is small compared to the emission reductions that are achieved by
biomass cecombustion in Belgiuni2420kt CQ-eq. in 2020) The reason is the relatively small
incentive the federal tax provides compared to the regional PAMs. It is likely that the federal tax
hasé little (if any) additional impact compared to the regional green certificate schemes and the
ET

Annual emission reductions (in kton CO,-eq.)
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Figure5. ERA02 annual emission reductions KinCQ-eq.)

EC-AO05 & EC-B04: Energy label and Ecodesign

Description

The Federal governmensupports initiatives to assess the effectiveness of labels to inform
consumers correctly. Uniformisation of information on energy labeds apriority under the
former government (http://wathelet.belgium.be/nl/bevoegdheden/leefmiliey/ It is also
important to mention here that there are EU labels containing information on energy efficiency for
several important consumer goofik5].

Although not specifically included in the description of this PAM i\thtonal Climate Plgrthere
is also a clear overlap with theEcodesigndirective (andits implementing measures). The
responsibleauthority for preparing and implementing an integeat policy to promote sustainable

9 Exemplifying this is the Max Green biomass power station that stopped operations when the Flemish government no
longer awarded green certificates to them and started up again when this decision was later revoked
(http://www.argusactueel.be/binnenlandsieuws/biomassacentraltaxgreenweer-op-gang.
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products and consumption is the Federal Policy Division of Products and Chemicals. Among the
tasks of this division is the maximisation of the implementation offbhedesigmirective.

Assumptions & calculation

To estimae the energy savingassociated with the implementation of tHecodesigmlirective, we
used existing and publically available studies.

The study of Renders et dl16] estimated energy savings specifically for Belgilimthis study
however onlysix (i.e. televisions, standby and affiode losses, circulators, household refrigerating
appliances, household washing machines and household dishwasRers)ers et al[16] used
three different methodologies:

1 A proxy methodology, which is based on the European preparatory studies and impact
assessments for the ER¥Y by 202q17]. This impact assessment is for all Member States
combined and by usg different approximations, the share of Belgium is estimated.

1 An assessment using the European methodology, but using specific data for Belgium

1 A bottomup Belgian specific stock and market model.

For this study wéiaveused the proxy methodology. lough the approach is the least complex
and is not specific for the Belgian context (like the bottojmBelgian stock model), the study of
Renders et al[16] showed that the results are very similar to the results obtained with the two
other methodologies. This allows us to expand the assessmenthier product lots for which
information at EU level was availabM/e based our assessmemtainly on [16] and [17], which
included 13 product lotsThis was necessary becaus$e ttechnologies that contributed mosb
energy savingwere electric motors, tertiary lighting, standby and-afbde and fanswhichwere

not considered in the study of Renders et[&6], except for standby and ofinode.

The impact assessments quantify the estimated annual savings, compared to the baseline for the
EU27 by 2020. The results of the impastsessments are summarisedliable4.

Table4. Estimated savings of adopted implementing measures by 2020 compared
to baseling16], [17].

Adopted implementing measures

Estimated savings (annual Additional savings (annail
savings by 2020) in TWh by 2020) in TWh

Standby and offnode losses of electrical and electronic 35 0
equipment

Simple set top boxes 6 0,3
Domestic lighting 39 18,8
Tertiary sector lighting 38 12,6
External power supplies 9 1,8
Televisions 28 0
Electric motors 135 0
Circulators 23 0
Domestic refrigeration 4 2,5
Domestic dishwashers 2 0,6
Domestic washing machines 1,5 1,4
Fans (driven by motors with an electric input power 34 0
between 125 W and 500 kW)

Air conditioners and comfort fans 11 0
Total 365 37,9
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In the meantime Ecodesigmrequirements for several other product lots have been implemented
and planned, including domestic tumble dryers, computers, domestic room and water heaters and
vacuum cleaners. These have not been included in our assessmenthédimnpact on energy
consumption and GHG emissions of most of these appliances is expectedrtmbh el he impact of
room and sanitary hot water heaters for EU27 has recently been assessed by ElslafitBgwdio
estimatedthe impact of lot 1 and lot 2 in 2050 to be respectively 653 and 37 PJ. ElslandiL&] al.
also considered a scenario with more ambitious efficiency requirements, considered in the
maximum scenario, with a total impact in 2060respectively 1011 and 78 PJ. From the missing
implemented and plannedots in the assessmestabove (see Table4), room and sanitary hot
water heaters would presuable contribute most to GHG emission reductions.

The annual estimated energy savings at theZZUevel can be disaggregated into a Belgian specific
estimate usingdifferent scalingratios. These ratios or factors are the factors that also explain
differences among Member States in the energy consumption of the 13 types of equipment.

Demographic information is in most cases the most appropriate factor. Population size (for
personal equipment such as mobile telephones) or the number of househadshdusehold
appliances such a®frigeratorg will be the most important factor explaining differences among
countries in electricity consumption of specific equipment. Additionally, also economic
information, such as GDP or purchasing power parity (RféR)d be considered. This could be
particularly relevant for equipment for the tertiary sector or for industry. Also for certain domestic
equipment, which are considered as luxury items, the PPP could be an important factor explaining
differences among Eapean countries. Finally for some equipment specific factors might be
better. For instance, for standby energy consumption the total electricity consumption could be a
better factor. For all equipment related to heating and cooling, also the heating datags and
cooling degree days would be relevant factors to take into account. Although statistics are available
on theheating degree dayisi EU27 and each member state separately, this is not the case for the
cooling degree days

For the purpose of tis assessment, we have used the same factors and data as the study of
Renders et al16] (Tableb).

In 2013, CLASR9] published a new report that assesses the additional energy savings potential
from sevenproduct groups where the existing implementing measures are coming up for review
between now and the end of 2014: household refrigerating appliances, external power supplies
(EPS), household washing machines, household dishwashers, tertiary lightindjretional
household lamps and simple s&tp boxes (SSTHB)9]. This study thus gives an insight into how
revisions to the implementing measures could increase the energy savings. The results of this study
are considered as a maximuseenario.ln 2020, theEcodesigrdirective could result in an annual
energy saving of 10 TWh. Assuming that the energy savings will be achieved linearly between 2010
and 2020, theEcodesigrdirective could achieve a total cumulative energy saving overR2okd

2020 period of 54 TWh, 75 TWh if additional measures were tH&n
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Table5. The share of the total ER¥ energy savings that can be allocated to
Belgium by 2020 based on differdattors (source: Eurostat).

Factor Share (%) Used for

Population size 2,8% -

Population size and GDP* 2,3% -

Number of households 2,2% Televisions, circulators, refrigerators,

washing machine, simple set top boxes,
domestic lighting, air conditioneiend
comfort fans.

Number of households and GDF 2,6%- 2,7% Dishwashers.

GDP 2,9% Electrical motors, fans, tertiary lighting.

Electricity use 2,9%- 3,0% Standby and offnode, external power
supplies.

* in these calculations, GDP is compensated for PPP.

The emission factorfor electricity savingsvere the same as fothe assessment of thether
Federal PAMs (0,38 kg/kWh, the average emission factor of CCGT power station) and electricity
transport and distribution loses (4,5%). For the emission factor for room and sanitary hot water
heating we used a weighted average emission factor of natural gas (55%) and heating oil (45%).

Results

An estimated4216 kt CQ emissions could be avoided723 kt CQ in the maximum scenario).
Compared to the Federal PAMSs, the impact of BEemdesigrdirective would be very high. The EU
already estimated that the 13 implementing measures would result in an annual energy savings by
2020 equivalent to more than 12% of tHaal EU electricity consumption in 20Q26]. Our
estimated emission reduction by 2020 is more than 3% of the total GHG emissions in 2011 in
Belgium.

Annual emission reductions (in kton CO,-eq.)
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Figure6. ECA05 annual emission reductions kinCQ-eq.).
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The impact of the implementation of thEcodesigrdirective is very significant compared with
emission reductions achieved by the other PAMs and is in the same order of magnitude as measure
ECBO01. Thiscan be explained by the fact that the impact is allocated entirely to Rbderal
governmentand that not onlythe residential sector is targeted.

EC-BO1: Financial incentives for rational use of energy

Description

Tax reductions and subsidies have baganted for part of the cost of investments aiming to
increase energy efficiency in households (including the use of renewable energy resources). The
Federal governmenbffers a tax reduction to all households that have improved the energy
efficiency of tkeir existing house via, for instance, condensing or solar boilers, PV installations, roof,
floor and wall insulation. The eligible technologies and the amount of tax reduction was not all
years the same. Additionally, regional authorities also offered ampim for the same
technologies.

Based on the government agreement of December 2011, tax reduction measures will come to an
end from 2012 onwards witlone exception. The tax reduction for roof insulation has been
retained, but the maximum of 40% of theviestment has been reduced to 30% and the reduction
can no longer be spread over several ye&ram 2015 onwards, regions are responsible for this
tax reduction and can decide independently to continue, alter or stop the measure.

Assumptions & calculation

The general approacfsee alsd-igure?) used to calculate the total G@eduction for this measure
per year is as follows:

oY 600 TYOY
With:
1 Summation for all i types of investments eligible undeB0C
N Number of applications per type of investment
UER Unit emission reduction per investment (kg £O
AR Allocation factor per type of investment (%)

The reduction resulting from investmentsade from 2004 are taken into account. The free rider
and multiplier effect are assumed to compensate each of@6]. The rebound effect is assumed
to have no impact. This probably oestimates the impact as the direct rebound effect on
residential heating can be as high as4i¥[21].

Thenumber of tax deductionds based on information from FPS Finance and regional data (see
below).

For each type of technology, @it emission reductionis calculated for a single replacement.
Details on the methodology and assumptions for each technology are presented below.
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Figure?7. Schematic overview of tloalculation method for EBO1

Theallocation factoris determined based on the amount that home owners can maximally reduce
from their taxes. This is determined by the average investment cost of the technology and the
maximum amount that can be reduceds(a percentage of the cost and as a fixed maximum). The
financial incentive via the tax reduction is then compared with the premiums of the different
regions, to estimate the allocation factor.

Results
The results are shown iRigure8. The data slightly deviates from the earlier regdsecause we
performed the Monte Carlo analysis again resulting is some minor differences in the mean unit

emission reductions. The @nte estimate also changed based on the latest information we
received from FPS Finance.
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Annual emission reductions (in kton CO,-eq.)
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Figure8. EGBO1 emission reductions hCO2eq.)

Number and distribution of tax deductions among types of technology

The number of tax deductions within BBD1 was provided by personal communication with the
FPS Finance, for the years 2003 to20he d#a are listed inrable6.

From income year 2009, taxpayers are allowed to spread the fiscal deductionshoseyears.
However, this information t&to be reported in different fields in the tax declaration, so there is no

double counting of information. Also, a tax credit has been introduced fortawrpayers from
2009 onwards.

Table6. Number of request®r atax deductim [22].

Number of request$

2003 96762
2004 105913
2005 110511
2006 167929
2007 241664
2008 363242
2009 412678
2010 566188
2011 673526
2012 183980

For the period 20042009 the assumptions of the previous repbidve been maintained. For the
Monte Carlo simulation, the number of tax deductions for each technology is picked from a
uniform distribution between a minimum and maximum valfioe the years 2004 to 2009n the
minimum scenario we have made an estimatiminthe number of tax deductions per technology
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based on available (although in some cases partial) information of the regional ‘§ramdsthe
number of PV installations from the CWAPE and VREG websites. For the alternative scenario we
have made an estimatof the number of boiler replacements, solar boilers, PV and passive houses
based on statisticse(g.sales statistics, VREG, CWAPE) and regional grants. From the total number
of tax deductions, we have estimated the number for the maintenance of heayisigms. Finally,
estimates (boiler replacements, solar boilers, PV, passive houses and maintenance of heating
system) were subtracted from the total number of tax deductions from the FPS. The remaining part
of tax deductions was divided among the remagnitechnologies (glass replacement, roof
insulation, floor and wall insulation (20G8hd 2010only), thermostats and EAP). For the period
20102012, the information from FPS Finance is more detailed and is split among certain (groups
of) technologies. Thisnakes it possible to assess the actual number of applications for some
technology and improve our estimation of the number of applications for others. For heat pumps,
solar boilers, PV, passive house, low energy and zero energy houses information ldeawnithe
number of applications. For the other technologies, the total aggregated number of applications
was known and was divided among the different technologiéom 2012 the number of
applications has gone down markedly because from then onwardis @of insulation¥ are
eligible for a taxdeduction.

For the projections of the number of applications for the period 28035 we have assumed two
different scenarios:
1 the number of tax deductions for roof insulation are kept constant until 2020raddce
afterwards with 80% per year in the period 202035;
91 the number of tax deductions for roof insulation goes down with 10% per year until 2035;
and all possible combination between these two extremes. Both scenarios result in a similar
number of roos that will be insulated in 203%pproximately 30% afll houseg(in 2014)

From 1 January 2015, regions are responsible for the tax deduction and can stop or continue this
PAM. For the assessment, it is assumed that the tax deduction witiddetained. This will only

have an impact on the results for the total impact and not on the impact of the federal part, as no
additional impact will be allocated to the federal government from 2015 (see section allocation).

Unit CQ reductions per technlogy

As already mentioned, it has been decided to use the same methodology as for the National Energy
Efficiency Action Plan in the framework of the ESD direct@nders allowed us to use the
available information on the unit energy savings that haverbaised in their regional plan
(updates from September 2011). Personal communication with the Flemish government showed
that the energy savings have not been updated and will not be updated in the near future.

There are two baselines: the average exgtitock in 1995 for investments made in the years prior
to 2008, and the average existing stock in 2007 for investment made from 2008 onwards.

In the following sections, we will discuss in more detail the assumptions to calculate the unit
savings per tdmnology.

1% Annual reports 2002009 of IVEKA, IMEWO, IMEA, GASELWEST, INFTERER_EK and SIBELGAS and presentation
GAYOAGEYyGa FAYFEYOASNE LRdzNJ N} g dzE SO2y2YA&aSdz2NE RQSY SNHA
24/10/2010.

™ For the number of solar boilers and PV in 2010 and the number of solar boitéteean pumps in 2011 we did have to

split this up ourselves.

2 A tax deduction for other technologies was still allowed in 2012 if the investment was done before 2012 and tax
deduction had not been applied for income year 2011.
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Condensing boiler

For this group of tax deductions, it is also possible to get a tax deduction for the maintenance of

the heating system. We consider the corresponding energy saving aade@@xtion to be
negligible. As a unit reduction we haalculated the replacement of an old system by a new
system based on natural gas. We have based our calculation on the harmonised methodologies
LINPLI2ASR o0& GKS 9! F2NJ GKS 9{5 RANBOUGADSD ¢KA2Z
The new sstem is either a high efficiency or a condensing boiler on natural gas.

The unit emission reduction (in GJ per boiler) is calculated as:

S ~ p p o~
Yoy ' “Zom iZdas il
¢t op OO0 Y & mwr & w Q P P 00
PTMTMTMITT —wQQ¢ 1 - Q0 Qi
With:
UERondensing boiler - UNit emission reduction for condensing boiler (kg)CO
Q Heat demand (MJ/year)
EF Weighted emission factor, depending on which replacements are n{legl
CcQ/MJ)
U Average heat loss coefficient (W7K)
A Average loss area @n
DD Number of heating degree days
n Ventilation (volume/h), depending on the age of the building
Vv Heated volume (m3)
d Correction factor for temperature reductions duringght (86% for 75% o
the time)
" before System efficiency heating before replacement (%)
" after System efficiency heating after replacement (%)

Thespecificvalues in the formula are those of the Flemish household m{#fj] and the energy
reductions used for the calculation in this study are directly taken from the model. Only the
multiplication with the appropriate emission factors was done outside the model, depending on
the types of replacement considered.

Thepercertagesof types of replacements are assumed to have a triangular probability distribution

for the Monte Carlo analysis. With these changing probability distributions, the unit savings have a
normal distribution with a 10% standard deviation.
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Table 7. Assumptions used in the calculation of the, @@it reduction for
replacement of boilerg baseline 1995.

Input parameter Min Mean Max Source

% type of replacement

NG old by NG ER+ 0% 5% 10% Estimated
NG old byNG condensing Calculated by difference
HO old by NG ER+ 5% 10% 15% Estimated
HO old by NG condensing 20% 35% 50%

Unit energy saving per type of replacement (G
NG old by NG ER+ 30 Based on data Flanders (EE)
NG old by N@ondensing 38 Based on data Flanders (EE)
HO old by NG ER+ 52 Based on data Flanders (EE)
HO old by NG condensing 63 Based on data Flanders (EE)

Table 8. Assumption used in the calculation of the ,Q@it reduction for
replacement of boilerg baseline 2007.

Input parameter Min Mean Max Source
% type of replacement
NG old by NG condensing Calculated by difference
HO by NG condensing 20% 40% 60%
Unit energy saving per type akplacement (GJ)
NG old by NG condensing 16 Based on data Flanders (EE)
HO by NG condensing 44 Based on data Flanders (EE)

The emission factors used for the different fuel types are the IPCC default values, which are kept
constant.The Monte Carlo analysis gave a,@@it reduction for baseline 1995 of 3135 kg £0O

with a standard deviation of 160. For the baseline 2007, the unjtr€@fiction is1834 kg C@with

a standard deviation of 194.

Heat pump

The C@reduction for theinstallation of a heat pump is calculated using the following formula:

YO'Y O 6 O ﬂ~ 00
ouo
With:

UEReat pump Unit emission reduction for heat pump (kg £O

E baseline Average Cg@emission of baseline (kg O

C Average capacity (MWth)

H Number of equivalent full load working hours (h)

EF Emission factor of CCGT power plant (kg/K2@/h)

COP Coefficient of performance (yearly average)

The reference situation or baseline in this case is the average fuel mix used for heating purposes in
new houses in Belgium. The correction for electricity use is based on the coefficient of performance
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of the heat pump (COP, ratio of the useful heat te tlectricity consumption) and the average,CO
emission factofor electricity produced in a CCGT plant.

In the following table, the input parameters and their minimum and maximum value are presented.
These are mostly based on expert judgement, data from literature or from the data used in the
methods developed by Flanders for the ESD directive (performaritiesy are assumed to have a
triangular distribution. Thelatausedfor each parameter and the source are described in the Excel
file.

The Monte Carlo analysis gave a,@@it reduction of 1926 kg GOwith a standard deviation of
393.

Table9. Assumptions used in the calculation of the, Gfit reduction for heat

pumps.

Input parameter Min Mean Max Source
capacity installation (kWth) 6 8 10 Estimated
working hours (hly) 1500 2000 2500 Estimated
COP 25 3,5 4.5 Estimated
%of occurence in new buildings

NG ER+ 0,41 0,51 0,61 Estimated

NG ER top Calculated by difference

heating oil optimaz 0,11 0,21 0,31 Estimated
heating oil elite 0 0,10 0,2 Estimated

t SNF2NXI yOS ' om:

NG ER+ 90% 95% 100% See condensing boiler
NG condensing 86% 95% 100% See condensing boiler
heating oil Optimaz 78% 83% 88% See condensing boiler
heating oil Elite 78% 83% 88% See condensing boiler

Double glazing

For double glazing, Flanders has calculated unit energy reductions of replacement of single or
double glazing by high efficiency double glazing for all years from 2004 to 2020. The results vary
from 12 (2004) to 7 (2020) GJ for the replacement of singlssghndrom 18 (2004) to 12 (2020)

GJ for the replacement of double glass. The latter is higher, because the model results (based on
data from subsidies) assume that the area replaced is higher. The calculation of the energy savings
in the model and emissn reductions is based on the harmonized bottaim method of the EU for

the ESD directive.

Oy ¢t op OO o Y ) Q p 00
PTTMTITTT -
With:
UERazing IUnitemission reduction for glazing (kg £O
Ubefore Heat loss coefficient glass before replacement based on household n
output for 1995 and 2007 (W/AK)
Uafter Heat loss coefficient glass after replacement (1,2 Wm
A Average loss area (glass area) based on information from grid man
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(m?)

DD Number of heating degree days

' Total system efficiency for heating (%)

EF Weighted emission factor for the fuel mix of existing houses for heatin
kg/GJ)

d Correctionfactor for temperature reductions during night (86% for 75% ¢
the time)

The specific values in the formula are those of the Flemish household model and the energy
reductions used for the calculation in this study are directly taken from the model. Only the
multiplication with the appropriate emission factors was done outside model, depending on

the fuel mix in the reference years 1995 or 2007.

Theresultingunit CQ savings per year are listed in the following table.

Tablel0. Unit CQemission reduction for replacement of single or double glass.

Unit CQ emission reduction per 2004 2005 2006 2007 2008 2009 2010 2011

installation
CQ reduction (kg) single glass 741 648 695 695 461 434 477 477
CQ reduction (kg)double glass 1123 1123 1158 1251 776 674 789 789

Since we do not know whigbercentageof the replacements is for single glass or double glass, we
have calculated an average unit £€&duction, with atriangular distribution between 0 and 100%
of both. We also assumed a normal distribution with a 10% standard deviation for theawigs

each year.

The Monte Carlo analysis gave the following @@ reductions and deviations.

Tablell. Average unit C{emission reduction for replacement of single or double
glass.

Unit CQ emission reduction per 2004 2005 2006 2007 2008 2009 2010 2011

installation
Average 930 890 922 968 621 554 632 632
Standard deviation 107 120 114 142 83 64 79 79

Roof insulation

As for double glazing, Flanders has also calculated unit energy reductions of roof insulation for all
years from 2004 to 2020.
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o'y ¢t op $$ ! Y Y A p %
PTMTMTITTT S
With:

UER o Unit emissiorreduction for roof insulation (kg GD

Ubetore Heat loss coefficient roof before replacement, 1995 or 2007 basec
household model output (W/AK)

Ussrer Heat loss coefficient roof after replacement based on information from
managers (W/rfK)

A Averge loss area based on information from grid managef$ (m

DD Number of heating degree days

' Total system efficiency for heating based on household model

EF Weighted emission factor for the fuel mix of existing houses for heatin
kg/GJ)

d Correction factor for temperature reductions during night (86% for 75% (
the time)

The specific values in the formula are included the Flemish household 23de&nd the energy
reductions used for the calculation in ttegudy are directly taken from the model. The results vary
from 43 (2004) to 24 (2020) GOnly the multiplication with the appropriate emission factors was
done outside the model, depending on the fuel mix in the reference years 1995 or 2007.

The resulting unit C@savings per year are listed in the following table.

Tablel2. Unit C@Qemission reduction for roof insulation.

Unit CQ emission reduction per 2004 2005 2006 2007 2008 2009 2010 2035

installation

CQ reduction (kg) 2507 2224 2224 2174 1449 1439 1517

We assume for the overall Monte Carlo analysis a normal distribution with a 10% standard
deviation for the unit emission reductions each year.

Thermostatic valves or time regulated thermostats

The C@reduction ofan installation of thermostatic valves or regulated thermostats is calculated as
follows:

YOy 1 P P %&
S )
With:
UERawes Unit emission reduction for thermastatic valves (kg)CO
EF Weighted emissiorfactor for the fuel mix of existing houses in Belgium
heating (kgCQ/GJ)
Q Heat demand based on model resuiJ)
" before System efficiency heating before replacement (%)
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after System efficiency heating after replacement (%)

The heat demand is a calculated result from the Flemish preliminary results (see also condensing
boiler). There arawo 6 8 St Ay Sa F2NJ 6KA&a KSIFG RSYFYRY wmMddr
efficiency) is the combined result of different efficiencies:tribsition efficiency, emission
efficiency and control efficiency. This last efficiency is changed by introducing thermostatic valves

or more regulation.

Thereferencesituation is a norefficient regulation system.

In the following table, the input pamaeters and their minimum and maximum values are
presented. These are based where possible on the same (preliminary) assumptions and model
results from the Flemish calculation for the energy efficiency directive. Other assumptions are
based on expert judgeent or data from literature, and assumed to have a triangular distribution.

For the baseline 1995, the Monte Carlo analysis gave ,auiiOreduction of 173 kg GDwith a
standard deviation of 406. For baseline 2007, the reduction was 11 kgv@@ a standard
deviation of 237.

Table13. Assumptions for the calculation of Q@nit reduction for thermostatic
valves and time regulated thermostats.

Input parameter Min Mean Max Source
Average heat demand 1995 (GJ) 99 119 139 Flemish model
Average heat demand 2007 (GJ) 85 105 125 Flemish model
' 4 (distribution efficiency) 0,90 0,95 1 Estimated
' ¢ (emission efficiencency) 0,90 0,95 1 Estimated
' | (control effciency)
with control 0,88 0,98 1 Estimated
without control 0,86 0,95 1 Estimated
% of occurence in houses
NG HR+ Calculated by difference
NG HR top 15 20 25 Estimated
HO optimaz 15 20 25 Estimated
HO optimaz elite 15 20 25 Estimated
Oold 15 20 25 Estimated
Energy audit

No calculations are made here, since the audits give clients information on the measure they can
take to reduce their energy use. The impact of the measures itself is included under each of the
technologies implemented as a result of the audits.

Solar trermal systems

For the Flemish energy, preliminary energy savings per year, pastalled and type of fuel were
performed. The results are shown below.
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Tablel4. Energy savings (in kWh/mg?) for solar thermal systems ﬁémstalled.

Unit energy savings

(kwh) 2004 2005 2006 2007 2008 2009 2010 2011 2012

Energy saving (kwh) 520 516 511 506 501 496 492 488 485

2013 2014 2015 2016 2017 2018 2019 2020

Energy saving (kwh) 482 469 465 461 458 455 451 448

The emission reduction is calculated based on the harmonized batiwmalculation method for
the ESD directive.

~.

YO'Y - 3 %&
With:
UER Unit emission reduction for solar thermal systems (kg)CO
P Average annual production by solar systé&d/m?2)
S Average size of solar system (m?)
' Efficiency to produce warm water (%)
EF Weighted emission factordepending on fuel type type/technology (k

CQIGJ)

Values for the reference efficiency to produsarm water are derived from the Flemish household
model. A harmonized value for the average production by solar systems was3gke#&\Wh/m?
(1,404 GJ/m?). If we take into account an average of 4,hstalled and the appropriate emission
factors per fuetype, we can calculate the total @@duction per installation per year. The results
are presented in the following table.

Tablel5. Unit CQreduction for solar thermal systems.

Unit CQ emission reduction 2004 2005 2006 2007 2008 2009 2010 2011
per installation

CQ reduction (kg) 355 353 349 345 342 339 337 334

2012 2013 2014 2015 2016 2017 2018 2019 2020

CQ reduction (kg) 332 330 316 313 310 308 305 303 301

We assume for the overall Monte Carlo analysis a normal distribution with a 10% standard
deviation for the unit emission reductions each year.

PV systems

The C@reduction from installing a PV system is calculated with the following formula:
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YOY 3 0 %&

With:
UERy Unit emission reduction for PV (kg 0
S Average installation size (KWp)
P Average yearly production (kWh/kWp)
EF CQemission factor of CCGT power plant ¢@/kWh)

As reference the electricity production of a CCGT is considered, since PV electricity will most likely
replace this type of electricity production.

In the following table, the input parameters and their minimum and maximum values are
presented. The avege production has been adjusted to be in line with the data used for the
energy efficiency directive. The assumptions are assumed to have a triangular distribution.

Tablel6. Assumptions on the input parameters for the calculatibthe CQunit
reduction for a PV system

Input parameter Min Mean Max Source
Average installation size (households) (kWp) 2 25 3 Estimated
Average production (KWh/KWp,y) 750 850 950 See ESD

The Monte Carlo analysis gave a@flt reduction of 808 kg GOwith a standard deviation of 77.
Passive houses

The C@reduction from a passive house is calculated with the following formula:

YO'Y % % & % % &
With:
UERGssive Unit emissiorreduction for passive houses (kg £O
Enew Primary energy need of a new house (MJ)
Boassive Primary energy need of a passive house (MWh)
ERew Average emission factor based on the fuel mix from NI ®VJ)
ERassive Emission factor based on CCGTQGKyMWh)

The reference is a new house instead of a passive new house. The energy carrier mix for heating in
new houses was taken from building statistics of Statistics Belgium. It was assumed the passive
house needs no extra heating, only passive heating. Ventilatequires a certain amount of
electricity. The2mission factofor this electricity is theemission factofor a CCGT unit.

In the following table, the input parameters and their minimum and maximum values are

presented. These are mostly based on expadgement or data from literature, and assumed to
have a triangular distribution.
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Table17. Assumptions for the calculation of the unit,G€duction for passive

houses.

Input parameter Min Mean Max Source
energy need passiveouse (KWh/m2) 10 15 20 Estimated
energy need new housing (present state) (kWh/m2) 80 90 100
average m2 (new houses) 84 104 124 Estimated
STTAOASYyOe ' om: 0,85 0,94 1 Estimated
% occurrence new housing (energy carrier heating)

natural gas Calculated by difference

heating oil 0 2,0 4,0

coal 0 0,02 0,04

electricity 0 25 5,0

The Monte Carlo analysis gave a,@@it reduction of 2141 kg GOwith a standard deviation of
212.

Floor insulation

The C@reduction fromfloor insulation is calculated with the following formula:

~.

| . :
Oy ¢t op $$ ! AE Y Y A p %
PTMTMMMATT s
With:
UERoor Unit emission reduction for floor insulation (kg £O
aj 0,33, see K levehlculation (floor)
Ubefore Heat loss coefficient floor baseline (W/Km?2)
Uaster Heat loss coefficient floor with measure (W/Km?2)
A Surface area (m?)
DD Number of heating degree days
' System efficiency heating (%)
EF Weighted emission factor (KQ/GJ)
d Lowered heat demand correction factor (86%, implemented for 75%)

The unit savings have to be calculated for baselines 1995 and 2007. The only parameter we change
is the system efficiency.

In the following table, the input parameters and their minimum and maximum value are presented.

These are mostly based on expert judgement or data from literature, and assumed to have a
triangular distribution.
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Table 18. Assumptins for the calculation of the unit @@eduction for floor
insulation.

Input parameter Min Mean Max Source
ST FAOA SYaddine 199%: > 0,60 0,65 0,70 See condensing boiler
. o 50% HO and 50% NG
ST T A OA S-Yasdine 2D 7%z 0,69 0,74 0,79 id
U before (W/Km2) 2 2,15 2,3 Estimate
U after (W/Km2) 0,65 0,75 0,85 Estimate
Average loss area (m2) 64 74 84 Estimate
% occurrence housing (energy carrier heating)
natural gas Calculated by difference
heating oil 38 43 48
coal 0,00 0,02 0,04
electricity 0 25 5

The Monte Carlo analysis gave a,@@it reduction of 226kg CQ for baseline 1995, with a
standard deviation of 29. For the baseline 2007, the reduction was 199 kgw@® standard
deviation 25.

Wall insulation

As for double glazing and roof insulation, Flanders has also calculated unit energy reductions of
wall insulation for all years from 2004 to 2020. The methodology is based on harmonized bottom
up method proposed by the EU for the ESD directive.

¢t oip OO0 6k 7Y Y Q

YOy P oo
PTTMTITTIT -
With:

ERai Unit emission reduction for wall insulation (kgA£O

Usetore Heat loss coefficient wall before replacement, 1995 or 2007 basec
household model output (W/AK).

Uater Heat loss coefficient wall after replacement based on information from
managers (W/rfK).

A Average loss area @ changes based on information from grid managers

DD Number of heating degree days

' Systemefficiency for heating based on household model (%)

EF EF for different types of heating (K&3/GJ)

d Correction factor for temperature reductions during night (86% for 75% ¢
the time)

The specific values in the formula are those of the Flerhisiisehold model, and the energy
reductions used for the calculation in this study are directly taken from the model. The results vary
from 33 (2004)o 32 (2020) GXOnly the multiplication with the appropriate emission factors was
done outside the modellepending on the fuel mix in the reference years 1995 or 2007.
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Theresultingunit CQ savings per year are listed in the following table.

Tablel9. Unit CQreduction for wall insulation

Unit CQ emission reduction per installation 2009 2010
CQ reduction (kg) 1813 2079

We assumefor the overall Monte Carlo analysis a normal distribution with a 10% standard
deviation for the unit savings each year.

Allocation to federal PAM

Since there is &ignificant overlap with regional grants.§. for condensing boilers) and green
certificates (for photovoltaic panels), an allocation between federal and regional measures is in
order. The allocation of emission reductions is based on the size of thmusasipes of financial
support for the PAM (tax deductions, grants, green certificates for photovoltaic panels). Also for
the years 20022011, an extra allocation to the federal level is taken into account due to the green
loans. The allocation does notkiminto account the efforts made on promoting, awareness raising,
etc. (information on spent budgets was asked for, but has not been received so far). For some
years, data are missing and estimates were made.

It was decided that from 1 January 2015 ondsathe tax deduction is a competence of the regions,
who can decide to maintain or suspend the tax deduction. Therefore the allocation from 2015
onwards to the federal level is considered zero.

In the next tablethe allocation of the reduction to the teral PAMSs is given.

Table20. Assumptions for allocation of reduction to federal PAM

()]
o =
= - <
%) 173}
5 =
o] ° £
c > )
(@] 0 R
(@) £ —

Passive
insulation
insulation

WEL!

2004 0,88 0,31 0,86 0,89 1,00 0,00 0,8 0,04 0,00 0 0 0,88
2005 0,88 0,36 0,9 0,94 1,00 0,00 0,82 0,04 0,00 0 0 0,90
2006 0,83 0,49 0,78 0,79 069 0,00 0,8 0,08 0,00 0 0 0,79
2007 0,88 0,66 0,87 0,79 0,69 0,00 090 0,15 0,00 0 0 0,83
2008 0,9 0,61 0,93 0,67 0,78 0,00 0,53 0,19 1,00 0 0 0,81

2009 0,90 0,62 0,93 0,67 0,78 0,00 053 0,19 1,00 1,00 1,00 0,74
2010 0,89 0,63 0,81 0,63 0,87 0,00 0,53 0,19 049 0,77 0,74 0,72

2011 0,89 0,63 081 0,57 0,87 0,00 053 0,20 049 0 0 0,67
2012 0,89 0,63 0,81 0,57 0,87 0,00 0,53 0,20 0,49 0 0 0,68
2013 0,57 0,57
2014 0,59 0,59
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EC-B02 Standards for wood stoves and coal heating systems

Description

The Federal governmenhas issued a Royal Decree on pollutant emissions (CO and PM) and
efficiency for wood stoves and coal heaters. In tHational Climate Planthe measure also
mentions the definition of quality standards for biofuels for boilers and stoves. These are
consicered under measure AG04.

Assumptions & calculation

In practice the impact of this measure on £&missions will essentially concern wood stoves. As
CQ emissions from biomass are not taken into account in the emissions relevant for the Kyoto
protocol, the impact of this measure is considered negligible and has not been estimated.

EC-B03: Specific aid for unprivileged people (FRGE)

Description

In 2005, the Belgian government established the Fund for the Reduction of the Global cost of
Energy (FRGE). Thisnd has the objective to improve the energy efficiency of housings for
disadvantaged people via cheap loans. Funds are available for the energy improvement of housing
F2NJ RAaFR@GEyYyGraSR LIS2LX S GAl t2¢ Ay iathen®driod f 2|
20062014. Funds are distributed via 33 local entities covering 333 cities. The government
agreement of 1 December 2011 foresees the transfer of the FRGE to the Regiondhasitédten

place on 1 January2015. 2014 is thus the last year FRiGEconsidered as a Federal policy
instrument.

Assumptions & calculation

Personal communication with FREE] confirmed that there are a significant number of people
that have used a loan from FRGE and who also benefited drtam reduction. To prevent double
counting with measure EBO1 we only included low income households that do not pay taxes and
who therefore were not able to profit from a tax deduction under the present measure.

The impact of this measure is calcul&milarly to E@G01:

oY 600 TYOY 00
With:
1 Summation for all i types of investments eligible undefBbC
N Number of applications per type of investment
UER Unit CQreduction per investment (kg GO
AR Allocation to federal measure per type of investment (%)

Because nottax payers still may benefit from regional subsidiesalocation factoris necessary
between federal and regional PAMs. We have used the methodology and information fr&@®lEC
To estimate the financial benefit obtained from FRGE, we used the mean loan for each subcategory
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(insulation, heat and solar) and calculated the ddfece in total reimbursement between a loan at

an interest rate of 2% and one at 6% for a period of 5 yga}k In Flanders there existed a higher
grant for nontax payers than for tax payers. This was installed becauseaaopayers could not
apply for a tax deduction and therefore had a lower financial incentive than tax payers to improve
energy efficiency. This policy however will disappear in 2011, because starting from income year
2010 nontax payers can get a tax credibmparable to the tax deduction. When this is possible,
measure E®O03 overlaps (presumably completely) with measureBBC. For practical reasons,
however, we have not taken this increase in applications for a tax deduction into account in our
projections for EEB0O1. The results obtained can thus be summed to the total, without risk of
double counting.

We have used theunit emission reductionsof measure E®O1 in this calculation. This unit
emission reduction was multiplied with the number of observeeéxpected investments.

FRGE provided information on tmeimber of applications(target group and nottarget group)
with a distinction among all different supported technologies for the years ZW8. For 2014 we
have used a distribution based on thi#armation for nontax payers of 2002013.
We used only two scenarios with respect to the number of applications in 2014:
1 a minimum and likely scenario where the total number of applications in 2014 is the same
as in 2013.
1 a maximum scenario where theis a (moderate) increase in applications, similar to the
increase between 2012 and 2013.

Results

Up to 2013 there has been a significant increase in the number of applications from the target
group, resulting in an increasing emission reduction. BecaluseFRGE will become a regional
competence from 2015, there is no increase in the annual emission reduction after 2014.

Annual emission reductions (in kton CO,-eq.)
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Figure9. EGB03 emission reductions @hCQ-eq.)
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IP-AO6: Tax deduction for energy saving investments by
companies

Description

For decades, companies have been enjoying a tax advantage when they invest in energy savings, at
a percentage tax deduction level that has varied in time. Information from FPS Finance revealed
that the annual amount of investmentsenefiting from this tax deduction ranged between 40 to

Myn YAtfA2Yy e€ed C2NJ wunnnz GKS GFIE RSRdzOGAZ2Yy |
companies (instead of 3,5% for standard investments). For the year 2009 the deduction level has
been raised tdl5,5% for energy saving investments, while standard investments no longer benefit
from a tax deduction.

Assumptions & calculation

Despite the fact that the tax deduction is an existing measure from 1992, the effect of the measure
has been considered forvastments starting from 2004. It should be noted that the deduction rate
taken into account from 2004 for the calculation of the energy saving is the whole rate, and not
only the increase in deduction rate since 2004.

The impact of the measure is not edsyevaluate, because there is no information available about
the types of investments made, nor about the sectors. So what we have done is only a rough
evaluation, based on the amounts invested.

The evaluation is based on an estimate of the average m&ytsame, using the formula:

) I OAOOI AT O

AT %
- )y 1 OAGOI AT O
% - -
0A %
With:
Phime Payback time
ENavings Energy savings
En_price Energy prices

Since the deduction rate is small, the free rider effect carekgected to be high. Therefore it is
important to exclude the savings corresponding to the free riders. This is done through the
following assumptions:
T all investments with a payback time up two years, and only those, are carried out
spontaneously;
1 allenergy saving investment possibilities are evenly distributed over the payback time.

The impact of the measure is to increase the payHaok ceiling, whichrisesfrom two years to
2/(1-td) yearswheret is the company profit tax rate ardithe net taxdeduction rate.

The net tax deduction rate is the difference between the deduction rate for energy saving

investments (13,5% until 2008, 15,5% from 2009) and that for other investments (3% until 2007,
0% from 2008).
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The energy price used is an averaggculated for the average energy carrier mix (Electricity, Fuel
oil, Natural Gas) in industry and based on average annual energy prices.

The projection is based on:

9 an amount of energy savings investments equal to the last observed3@h2)

9 fuel shaes assumed to be constant and equal to the average observed for the years 2004
2009;
9 energy prices assumed to be constant from 2012;
9 the investments are assumed to have a life time of 10 years.
For the period 20122020 we assume the same amount of investrhasfor the period 20072011.
Results

The results are shown Iigurel0. An important increase of the investmewasobserved in 2009
2011. At the2020horizon, it is estimated that 1005 kt @é@missions can be avoided from measure
IP-AQ6.

The increase up to 2014 is due to the fact that only investments from 2004 are taken into account
(while previous investments also had an impact up to 2004).

Important remarks:

9 it should be recalled that this impact evaluation is only a very rough estimate of order of
magnitude, which could be overestimated. However there are no data on the nature of the
investments carried out, besides the monetary amounts.

1 Thereis an overlap with the voluntary agreement PAMs of Flanders and Wallonia, which
also contribute to the same impact.

Annual emission reductions (in kton CO,-eq.)
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Figure10. IRAO6 emission reductions (b CQ-eq.)
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TR-AO1: Mobility plans at local level

Description

TheFederal governmentnakes available for companies diagnostic tools that can serve as a basis
for setting up company transport plans.

Assumptions & calculation

The impact of this measure, which is the extra emission reduction resulting from the avaitability
federal diagnostic tools for setting up company transport plans, has not been estimated separately.
It is very indirect and at least partially included under the measures to promote public transport
(TRAO02), cycling (FR02) and carpooling (tA03) forcommuting.

Results

No specific evaluation has been performed on this measure.

TR-A02: Improvement and promotion of public transport

Introduction

Through Royal Decrees of 29 June 2008,&hanagement contractsof the three companies of

the NMBS/SNCB group impose a 3,8% annual growth in the number of passengers transported (to
achieve 25% over the period 20@612), to be reached through investments in infrastructure, the
strengthening of the transport capacity and the gtaldf service (enhancing timeliness, safety,
accessibility and information to travellers), the further development of an attractive pricing policy,

the promotion of combinations between railway and other soft transport modes through specific
investments (p NJ Ay3 alLl OSa F2NJ OFNA FyR o0A0e0ftSa oAl
raising campaigns.

No new management contract has been signed to impose new requirements thNES/SNCB
group for the period post 2012However the previous contracts haween extended until the
entry into force of the new management contracts that are still being negotiated (Moniteur Belge
14 December 2012, ref. 2012/14542, 1453, 1454).

The impact of measure TRAO8 (Free public transport for commuters$ assumed not tobe
comprised in this measure, as its impact has been estimated separately

Calculation methodology

For over twenty years, until 1986, the number of train passengers has had a downward trend; after
that it stabilised for about ten years and since then d@shregularly increased, in particular as a

result of theFederal governmei2 BAMs

The emission reduction is calculated using the following formula:
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plt
With:
P Number of pkm by train
Pim 2004 Number of pkm by train in 2004
ER. Emission factor car (§Q/km)
EFR Emission factor rail (€Q/pkm)

The impact of the measure is considered to correspond to the absolute increase nuirtiier of
passengerkilometre (pkm) by train since2004 assuming thathe imposed objective will be
reached

For the period 20042012statistics on thenumber of pkmfrom the NMBS/SNC&e used The last

data are publishedinthb a. { Kk { b/ . Q& & dza[@d], 6] [20].Fdr theiperiolNZ®1J2 NI &
2020 an average annual growth of 2% is assumed in the number of transported passengers, as
suggested byhe FPS Mobility28]. The impactcorresponds to a modal shift from cars tdlway

on a oneto-one pkm basis. However, tteverage number of persons per car replaced by rail way is
1,2 (the average between 1 and 1,4, the latter being the avefagthe entire car traffic).

The emissionfactor for cars is the average emission factor of the car staekpressed in pknfsee
Table2). For the increased railway traffiaghe emission factor corresponds the emission factor
LISNJ LI a&aSy3aSNJ I & Lldzodustain&bitRepdrty G KS ba. {k{b/ . Qa

The allocationto federal PMs is 100% (the impact of the contribution of regiogalverrmments to
the financing of train tickets for regional civil servants is neglected)

The promotion of railway passenger traffeould have two indirect impacts. tiasan positive
impact on the cevelopment of urban public transpqrivhichis compensated by the impact of
urban transport measures (taken by the Regions) on the railway traffie.measure also has a
positive impact on traffic congestion, thereby leading to further emission reductidhis second
order effect has not been taken into account.

Assumptions

Targets are mentioned in the sustainability report (see SNCB holding, 2012) about the specific
consumption and the number of passengdBased on these targets, our assumptions are:
1 Annual specifiprimary energyconsumption (kJ/pkmgrowth for the period 20122020: -
0,31%, 202€2030:-0,02% and 203Q2035:-0,02%.
1 Annual passenger growth: this evolution is assumed to correspond to the pkm evolution,
and is around 2% for the periodihis growth has been extended to 2035.
1 The effect of the TRR08 measure is dedted.
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TR-AO03: Promoting bicycle use

Description

This federal measure has the followicgmponents:

1

)l

the allowance paid by employers for homerk travel by bicycle is free of tax and social
ASOdz2NR (& OKINHSa dzLJ 42 nZmp €kl1Y O0! NI® oy
homework travel expenses for using a bicycle are deductible at the lump sum raté%f 0,
eklY 6! NIid ccoAd 2F (GKS LyO2YS ¢ EThigratRS >
has beenraisedupto 0,20k {1 Y FNRBRY HANndT

in the management contract of NMBS/SNCB holding, the company committed itself to the
promotion of the use of bicycles) partiaular through an objective of T®0 parking spaces

for bicycles in stations, compared with 890 in 2008.

Galculation

The impact of the measure is considered to be the overall emission reduction resulting from the
absolute increase in bicycle user fhomework travel observedn 2005, 2008 and 201ih the
survey on homevork travel of FPS Mobility, assuming ttiats increase is due to a modal shift
from car to bicycle.

The emission reduction is calculated using the following formula:

00 .

0'Y -
plt
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With:
P Number of pkm by bicycle for homegork travel(pkm)
ERa Emission factor car (§Q/km)

Assumptions

The mobility surveys of 2005, 2008 and 2011 do not allow to identify a particular tFemdhe
period 20122020, it is assumed that theumber of pkmby bicycle for homeavork trips will remain
stable @t its value oR011).1t is assumed that bicycle mobility replaces car mobility in an average
car of the car stock, with on average h@rsons per car (as for measure-AB8). Note that this
impact includes the impact of measure @B3.The calculation is based on results of the mobility
surveys of FPS Mobility on homerk travel, carried out in 200929], 2008 [30] and 2011. No
additional datahave been available for the projection to 2020.

The mobility surveysonly provides percentage numbers of travel for each mode, but not the
distances achieved. Therefore some results ofl#test mobility survey report for Flanders (where

the essential part of the cycling takes place), for the year 2000, have also been used. The details are
mentioned in the Excel template.

The mobility survey of 2014 planned for end 2015, no new infortian has been available at the
issueof this report.

Results

The results are expssed as annual emissions reductions.

Annual emission reductions (in kton CO,-eq.)
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Figurel2. TRAO3 emission reductions @ CQ-eq.)
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TR-A04: Promoting multimodal systems for goods

Description

For goods, the development of multimodal platforms octhrough the improvement of river and

rail transport (logistics area, infrastructure, investment...). Feeleral governmenhassupporied

the NAIADES programme (20R613) of the EuropeaCommission to promote inland navigation.
This includes fiscal support for the modernisation of the Belgian fleet: when selling a vessel, no
taxes for capital gain have to be paid if the money is reinvested in a new vessel. For rail, internal
intermodal tansport (departure and arrival within Belgium) has been supported by federal
subsidies from January 2005 intnd 2008 (Royal Decree of 30/9(ZR) later extended to end
2008). This has been extended from tB#&/01/2009 (Programmé.aw of 22/12/2@8, chapér 3,
extended to 30/6/2013 by the Programmew of 28/6/2013 and the Council of Ministers of
19/12/2013 has decided to prolong it to 31/12/201%he aim was to help maintaihe existing rail

traffic level and to increase it by 20% over a period of thyears.

Assumptions & calculation

As baseline, it has been assumed that without subsidies the remainirdgmodal traffic would
disappear, except for the traffic between Antwerp and Zeebrugge (where the volumes are large)
and to and from Athus (where thdistances are large), which respectively represented 57% and
12% of the total internal intermodal transport in 2007.

The actual impact of the measure should be evaluated by comparing the emission level with that of
the baseline for the same yedre. the emission level that would have taken place in the absence
of the subsidiesAssuming that without subsidies the remaining traffic would disappear, we
consider as baseline for 2008 a number of'fBdual to 396000 x 69% = ATK.

Emission reductions from modal shidt inland navigationhave not been gquantified, as the impact
of the measure is only indirect, not easy to evaluate and expected to be marginal.

For the modal shifto rail transport, the emission reduction rabeen evduated based on the
differencebetweenthe projected evolution and the baseline (stabilisation of thenber of ITUs
transported¢ value of 2008), with an average trip of 196n and an average charge of foh by
ITU

The rail transport suffered fronthe cost reduction of road transport. Indeed, since 2011 road
transport costs have been reducedth approximately30%. In this situation rail transport needs

subsidies to maintain itsmarket position Without financial support rail transport in 2014 could be
reduced orthe AntwerpenAthus section.

The laseline has been adjusted to represent this new situation. In 2014tbalkxntwerpenAthus
sectionwas assumed to be viablddowever, vithout financial support this section widllso be
impacted with areduction of 3% per year.

Thescenaria for the evolution from 2015 to 203%
- 20152016: he subsidies have been decided it budget has not been allocated,
0 Low scenario: no evolution of the ITU

3 Intermodal Transport Unit
“Based on information from FPS Mobili8g]
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o Highand likelyscenarioincrease of 3% of ITU
- 20172035 no subsidies have been decided:

o0 Low scenario:

- reduction of ITU to the AntwerpeAthussection traffic in 2017.

- 20184HnopY NBRdAzOGA2Y 2F L¢! Qa G2 ol asSt
o Highand likelyscenario: it considers that road traport could be submitted to the

roadtax, an increase of the fuel prices, which redsiite competitiveness.
- 20172035: level of 2014 is maintained.

The emission reduction is expressed as follows:

0'Y YOYYo Q YOO

With:
ITU Increase in number of ITUs
T Average number of ton transported by ITtdn)
day Average distance per tritkm)
ER, Difference in emission factor between transport by train and by rdgc
CQJ/km)
Results

The observed data are used until 2011. The results are presented fallinging figure.

Annual emission reductions (in kton CO,-eq.)
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Figurel3. TRAO4 emission reductions i CQ-eq.)
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TR-AO08: Free public transport for commuters

Introduction

TRAO08 and TRAO2 are bothpromoting public transport. TRA08 applies only toacommuters.We
have assumed thatRAO2applies to all other passengeBased on new available data related to
the commuters theoverall impact has been split betwedf®RA02 and THAOS.

The federal and regiond&®AMsto promote modal shift encompass a series of measures like free

train service for commuters, extension of the tax deduction for expenses incurred for-hamke

0N} @St 6KSYy dzaAy3a FEGSNYIFGAGS GNIFYyAaLRNIZI X ¢2
work for all employees, th€ederal governmentas decided in 2008 to prolong the 80/20 system

for private sector employees until 2012. In this systen?680the season ticket of theiIMBSENCB

is paid by the employer and 206is paid byFederal governmentThe system of free commuting by

train for employees of thé&ederal governmentas beerpermanentlyextendedby a Royal Decree

of 3 May 2007.

Assumptions & calculation

Data available focused on the number of commuters, no data are available aboattémelance
and the distance performed by each oféne data provides information from 2008he baseline is
evaluated from 2004It has been assumed, for the evaluation:
1 average number of km by passengéd
1 average number of workdays for commuters: 210
1 growth of the number of subscriptions in the baseline:
0 20082012: data (annual growth of global passengers\UDR)
0 20142025: 1,4 % (80 % of the average in the period 2Z2012)
0 20262035: 1,3 % (70 % of the average in the period 2Z2012)
9 growth of the numbeof subscriptions in the with measure scenario:
0 20042013: data
0 20142015: 3,8 % (average of the last 5 years)
0 20162025: 3,0 % (80 % of the 2015 level)
0 20262035: 2,1 % (70% of the 2025 level)
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Results
Annual emission reductions (in kton CO,-eq.)
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Figureld. TRAG8 emissiorreductions (irkt CQ-eq.)

TR-BO1: Promotion of carpooling

Description

Carpooling isbeing supported fiscally. Homwork travel expenses for using carpooling are
deductible at the lump sumrate of 0,55k { Y= dzLJ G2 | Y EA Y davicreRsed i | y O
to 50 and 100 km onway) (Art. 66bis of the Income Tax Cdidan 2002- updated in Art. 38 from

2008).

Assumptions & calculation

This measure has started from the revenues of20he impact is taken under consideration from
2004.

The global eolution ofthe number ofworkers has been assumedjual to the oneobserved during
the period 20052008 (ousideof crisis period)The emission reduction is expressed as follows:

0'Y 00 ORAYOO

With:
k9C Decrease in emissiométor due to use of carpooling ©Q/km)
KMcp Distance per year per carpooler (km)

The data are available for 2008008 and 2011, theprevious andfollowing years have been
extrapolated from theseThe impact is evaluated considering thember of pkmby caravoided
thanks to capooling, with an average number of people by car for car pooling of 2, and a
occurrence of carpooling limited to 3 days/week.
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Assumption
The mobility survey of 201# only planned forthe end of 2015, no new information has been

available at the issuef this report. Data for the period 2012035 are maintained at the 2011
level.

Results

Annual emission reductions (in kton CO,-eq.)
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Figurel5. TRBO1 emission reductions hCQ-eq.)

TR-B03: Promotion of teleworking

Description

At the request of the Flemish region a consultation with federal authorities through an
interministerial committee has been planned in order to examine possible tax incentives for
teleworking systems.

Assumptions & calculation

In the framavork of this report, the impact is considered to be negligible, as there is no concrete
decision on implementation at this stage.
Remarks:

i This measure does not cover measure-@®Bl, which is also on teleworking, but focused of
civilservants.

i The level & energy savings achieved through teleworkirgpuld be somewhat
overestimated as the saving on transportation fuels is to a certain extent compensated by
an increased energy consumption for space heating, when the office remains heated.
Teleworking has ato advantages, such as reduction of traffic congestion and an
improvement of comfort for the teleworkers.
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TR-BO05: Eco-driving

Description

This measure on eedriving corresponds to the application of directive 2003/59/EC, on the initial
gualification andperiodic training of drivers of driver licence categories C (trucks) and D (buses).
The latter has been transposed by a Royal Decree of 4 May 2007. It consists in the inclusion of
optimisation of fuel consumption in the list of subjects of the qualifaratiests and periodic
training for the Certificate of Professional Competence (CPC).

Actions are also foreseen for the general pubtig(inclusion of a module on eedriving in the
programmes of driving schools), specific target groups (such as sglesentatives) and public
authorities €.g.training of town personnel).

Assumptions & calculation

According to Bond Beter Leefmilieu, edaving allows fuel savings & to 7%for heavy duty
vehicles (www.bondbeterleefmilieu.be/ecalriving/page.php/293 However, the level of saving
depends very much on the traffic circumstan¢d®e value has been assumed be 5,8% for the
evaludion).

The content of directive 2003/59 is in force in Belgium for category D licences sisapteinber
2008 and for category C licencgacel0 September 2009.

Seven years after these dates of entry into forioe, in 2016all drivers of each of both categories
will have had an initial qualification or at least one periodic trainiMg assume the percentage
trained drivers to have developed linearly between 2009 and 2016

Fom 2016, he global impact of tlsimeasure icalkulated as follows

1 In Belgium, 60% of the truck traffic (in vehi&l®) is on motorways, where the vehicle speed is
mostly constant and regulated by a cruisentrol system and where the savings arerfore
likely to be very sma(4 x0,4

1 Part of thedrivers would already apply edlriving in the baseline, eedriving is not a
compulsory subject of the periodic training, this periodic training is not subject to a test,
drivers do not necessarily apply eddving when they have the appropriate qualiton, a
substantial part of the heavy duty vehicle traffic is generated by foreign drivers, who are not
concerned iy the (Belgian federal) measufd x0,7)

I Taking into account the transfer of this competence to regional authorities in 2016.

The emissiomeduction has been calculated as follows:

oY 6 OO0 00'YY

With:
ER Emission factor for gasofy CQ/km)
C Energy consumption of diesel fuel for heavy duty vehicles
EMRR Emission reduction rate

Anorder of magnitude of EMRiRom 2016is 1,626 (from 0,4*0,7*0,058).
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For the previous years the values were obtained by a linear interpolation between 0 $a2d0
that value for 2086.

Assumption

The effect of the measure is supposed to be stable in tifite positive financial impador the
professional justify the maintenance of the effort.

Results
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Figurel6. TRBO5 emission reductions hCQ-eq.)

TR-CO1: Tax reduction on the purchase of clean vehicles

Description

This measure concernsiyate citizen cars
From 1January 2005 till 30 June 2007, the purchase of environmentally friendly cars was

f

promoted via a tax advantage: for cars with a;@@ission of less than 115 g/km, 3% of the
purchase price could be recovered via a tax reduction anaddos with a COemission of

less than 10%/km, 15% (with a maximum ofi3y = € 0 2 F G KS LIJIzZNOKI &

recovered.

From July 20070 2012 this tax reduction (which used to be recovered only after a lon
delay) has been replaced by an immediate @listt on the invoice, of the same amount.

| RRAGAZ2Y Lttt + GFE NBRdzOGAZ2Y 2F mpn ¢

g

Aa

particulate filter, a C@emission of less than 130 g/km and particulate emission of less than

0,005 g/km.

The IncomeTax Code 92 (Art. 145/28) allows a 30% tax reduction forptmrehase of
electric vehicleand battery recharge installatiofrom 2010 to 2012.

For the period 2012035 a 15% tax reduction for the purchase of an electricab# 2-
cycleshas beerconsidered.
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Assumptions & calculation

Only the impact of the tax reduction and the invoice discount for the purchase of lowy CO
emission cars below 115 g/kand electrical vehiclebave been quantified, under the following
assumptions:
1 without the measue, buyers would have bought the same categoryaiiicle
1 the tax reduction/invoice discount does not accelerate the purchase of new cars;
1 the free rider effect is taken into account by computing a baseline with a specific number
of car registrations by \cle category:

o 2NJ 0KS @JSKgOBkSlaYyéa n®pr t f SR WYARRE S f S@S¢
of new car registrations is equal to the number of new vehicethis category
beforethe implementation of the PAM,;

o 2NJ 4KS akygearf a0 lafrf SR Wt 2¢ f SPHSEQ Ay F2
car registrations is increasing to be consistent with the evolution of new car
market, which has exploded for thast years. For example: in 20@Fe CQ guide
references 6 vehicles <1059 CQ/km, in 2010 37 models (for the period of the
measure);

1 the impact of the Ecobonus in Wallonia (bonus/malus system for the purchase or
replacement of more environmentally friendly vehicles, entered into force danbliary
2008) has been deducted from the emission reduction. The Walloon measure has been
deeply reviewed from September 2010, with a reduction of the subsidies. The resulting
impact on new cars after this date is considered as negligible (although there is no data to
confirm this).

From 2013 to 2035t has been assumed that:
- Thereis no longer @axreduction for clean vehicbor for electric cars.
- Only the 2 or 4-cycle vehiclebenefitfrom atax reduction (no significant impact)

For each category of clean car, the annual emission reduction is calculated using the following
formula:

oY O 0 00 00 Q

With:

N Qumulative number of cars with tax reduction or invoice discount (on the
time)

Ny Qumulative number of cars of clean cars in baseline (on the life time)

ER Average emission factor of baseline (emission factor of average new ve
in absence of support) @Q/km)

EF Average emission factor of clean caiG@/km)

D Average number of kilometres driven per ygm)

The life time of the vehicle (car) iestimated at 5 years (assumption recommended in the
framework of ESD directive for car lifetime: 100000 kB9000Okm/year. An electric car replace a
standard car, an electritvo wheel vehicle replacea thermalengineone. The average annual
distance ofatwo wheel isassumedo be 3000km.
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Results
From 2013 the impact of the federal measure will start to decline rapidly to zero in 2016. This is

because cars that were bought with the tax reduction will be replaced (after an assumed life
expectancy 0100000 km). The impact of the electric vehicles is not significant.

Annual emission reductions (in kton CO,-eq.)
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Figurel?7. TRCO1 emission reductions KhCQ-eq.).

TR-C02: Promoting the purchase of clean vehicles

Description

Advertisementdor carsmust mentionthe fuel consumption andhe CQ emissions. Thé&ederal
governmenttakes the necessary actions to implement Royal Decree of 5/9/2001, which describes
the correct representation of fuel usage and Cémissions in advertisements. The annual
LJdzo £ A O G A 2KS aDldzA B BAINRNS £kl ya /RS | dzi2¢é LINR GARSA
allows comparisons among all car models available on the Belgian market with respect to CO
emissions, fuel type and consumption and possible tax advantages.

The last guide was plished in 2012 and since 2013 it has been replaced by a web application
Assumptions & calculation

The impact of this measuteas beenassumed to be included under that of measuredR.It is
difficult to evaluate its impact in isolation.

15http://WWW.energivores.be/ http://www.energievreters.be/
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TR-DO1: Promotion of biofuels

Description

The objective of this measure is to ensure a minimum amount of biofuels on the Belgian market (an
objective of 5,7%, in terms of energy contengn 31 December 2010 is required by directive
2003/30/EC). Thd~ederal government has decided a tax exemption for certain amounts of
bioethanol and biodiesel, to be mixed with fossil fuels. Since 10 March 2006, pure vegetable or
plant oil are also free of taxes. Pure rapeseed oil has a tax exemption, but only if the predilser
directly to the end user or when rapeseed oil is used for vehicles in public transport. E85 biofuel
(85% bioethanol and 1% fossil fuels), which is not regulated, can be used via a separate
distribution network only accessible to end users expliditplved in a specific project.

Ly G4KS blradiazyrt /fAYFGS tflys GKAa YSIadaNB Aa
exemptions did not produce satisfactory results, fhederal governmenhas decided toegulate

Thiswas donethrough the Law of 22 July 2009, which requimgetroleum companieso mix 4% by

volume (equivalent, by energy content, to 2@thanol in gasoline or 3%biodiesel in diesel fuel)

of biofuel in the road transport fuels put on the market from 1 July 2009.

This dligationwas limited to 30 Joe 2011, with a possibility of twgear extensionij.e. until 30
June 2013.

The law of 17/10/2013 imposes from 30/06/2013 the following minimum biofuel content:

f Gasoline Chap3 / Art7/84: the rate is defined on the basigioKS db. b 9b HHYE
minus one unit for Gasoline E5. The requirement for Gasoline E10 is maintained at
previous level

f Diese¥ / KFLlo k ! NOtk?2nY GKS NIXGS A&d RSTAYSR
minus one unit. The value taken in the eation is 6% by volume of FAREor the period
2014-2020.

The production of biofuel is subject to specifications, defined in the law of 10 June 2006 on
biofuels, which sets environmental criteria (energy efficier@i#Gbalances), agriculture (use of
pesticides and fertilizers), proximity (shortest distance between production biomass and
production unit), etc. (see AB04).

Assumptions & calculation

The annual emission reduction per category of clean car is calculated using the following formula:

0'Y 6 00 6 00 O

With:
G Gasoline consumption (PJ)
G Diesel consumption (PJ)
ER CQ emission factor of gasolin&t(PJ)
ER CQ emission factor of diesel oki{PJ)
by Biofuel content of Gasoline
by Biofuel content ofDiesel oil

'8 Fatty Acid Methyl Ester.
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The entire penetration of biofuels is ascribed to this measure. The baseline is no biofuel content.
The impact on emissions from the production of biofuels is not taken into account (note that the
biofuels may be imported, in which case themmissions are not to be taken into account for the
Kyoto protocol).

The data are derived from:
§ The situation observed from 2008 to 28;
9 The fuel consumption is kept at the level of 2012 for the period 2BQ20;
1 No impact on emissions from thgroduction of biofuels is taken into account.
1 The combined rate, EB10, gasoline is considered as follows:

0 Low scenario:The value considered in the evaluation is 6,11% by volume of
ethanol for the period 2012020°%. It assumes maintaining of 2013 levél.is a
pessimistic scenario with no evolution of the E5 supply on the market.

o high scenarioThe value considered in the evaluation is 9% by volume of ethanol
for the period 2014020°. It will assume a full availability of E5 gasoline on the
market.

0 Lkely scenario:The value considered in the evaluation is 7,56% (average of low
and high scenario) by volume of ethanol for 2020. The value is maintained on the
period 20202035. It implies a mix of E5 and E10 supply throughout the period.

1 Thediesel rak is 6% of volume for the three scenarios

Results

Annual emission reductions (in kton CO,-eq.)
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Figurel8. TRDO1 emission reductions (@ CQ-eq.)

" Source: SPF (Ivo Cluytg)ersonal communication 10/4/20166150410 Overzicht blendinggehalte biofuels.&lsx
8 Source the Senate document n*&160_2. 9%l/vol for gasoline and 6%/vol for the diesel.
¥ Source the Senate document n%B160_2. 9%l/vol for gasoline and 6%/vol for the diesel.
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AG-C02: Preservation of the ecological stability of forests

Description

On 18 November 2005, theederal governmenagreed on a circular letter regarding sustainable
wood. This circular letter obliges tHeederal governmento purchase only certified wood from
March 2006 onwards. FSC, PEFC and other equivalent certifcaienconsidered suitable. The
Federal governmnt has decided on several actions to prevent the import and sales in illegal wood
and to increase the control and penalization of this trade. This was done by activating a new
contact group FLEGT astfuctural cooperation betweenefleral administration®f environment

and finance. The implementation of thes@AMsresults in the preservation of land, limiting
changes in land use and consequently the loss of soil carbon. Monitoring is provided by including
wood certification criteria of sustainability.

Assumptions & calculation

There are no quantitative data available on the amount of certified wood purchased byetteral
government However, as the wood concerned by this certification would essentially come from
abroad, the impact of this measure on eniigss is considered zero.

AG-D04: Quality standard for solid biofuels

Description

The demand for solid biofuels has increased steadily. However, the low quality of solid biofuels
reduces the efficiency of biomass boilers. Hesleral governmentas decided to prepare a Royal
Decree on the quality standards of pellets for biomass boilers. This Royal Decree was issued on 12
October 201@see also measure EBD2).

Assumptions & calculation

Emissions from biomass are considered zero in the Kyottmgwbcommitments. Therefore the
effect of this measure on G@missions has not been taken into account.

AG-EO1: Monitoring of biomass

Description

Different inventory systems are being promoted to better manage the biomessurces in the
country. The Federal governmenh cooperation with the regionsyanted to establish a national
observatory for biomass with the following assignments: collect and/or calculate all useful
information on biomass fluxes in Belgium and beén Belgium and other countries; harmonise
methodologies for collecting information among the different actors in Belgium; draft an annual
biomass balance and report possible problems with respect to availability and collection of
statistics.
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Potentially, this measure could have an effect on the emissioGléGby promoting the use of
biomass instead of fossil fuels. Howewie observatorywasand willnot be established and the
impact on biomass use is too speculative to qifsntWe estimate the effect on emission
reductions as zero.

WA-AO1: Ecotax on non-returnable packaging

Description

In the framework of its policy of environmental taxes (ecotaxes) to discourage the use of
disposable packaging and utensils, frederal govenment has introduced, from 1 July 2007, a tax

on some types of disposable packaging (plastic bags for the transportation of goods purchased in
retail stores, plastic and aluminium foils) as well as on disposable table utensils (Programme law of
27 April D07).The PAM ended on 1 January 2015.

Assumptions & calculation

The impact of this PAM, which only concerns a minute fraction of municipal solid was@&hiGn
emissions has been considered as negligible.

SE-A01, SE-A02, SE-A03, SE-A07, SE-A08

Description

The Federal governmentommunicates via brochures and guides, campaigns in media and a
website www.klimaat.be / www.climat.be. These communication channels are used to spread
information on climate change, situation in Belgium, decisiorseaferalgovernmentand concrete
actions that may interest general public.

Consumers are informed on the €ipact of goods through two important channels: 1) The
Federal governmenpublishes annually informationon €Y A daA 2y ax FdzSt dzaSX
website www.energievreters.be / www.energivores.be the energy consumption antk@dsion

of electrical appliances and other products (insulation, lighting, electric appliances...) can be
calculated; and a selection is given of the cleanest and most effiiedels, based on a set of
personal criteria. Building and renovation professionals have access to a portal, hosted by the
Federal governmentwith useful information on legislation, grants...

In January 2007, thEederal governmenand WWF launched th€ RdzOl G4 A @S LINR 2SO
G22N) KSG 1EAYFIGék G[S OftAYHGS 0QSal yz2dadas RE
students. Financial support for local initiatives to increase public participation and awareness on
climate change.

In 1999, he Federal governmentreated a specific policy for large cities to develop a harmonised
development of cities that contribute to the economic growth of the nation.
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Assumptions & calculation

Considerable federal efforts and financial means are giveraige awareness and inform people

on climate change and energy savings. It is difficult to assess the impact of these actions. The most
important impact these measures will have is that they will stimulate people to invest in energy
efficiency, make use opublic transport and change their behaviour. Investments in energy
efficiency and increased use of public transport are taken into account in the effects of other
federal PAMs. Behavioural changes are more difficult to assess and although there ars studie
currently investigating this, no quantitative data is available yet. Conservatively, the effect of
behavioural changes due to horizontal PAMs on emissions has been neglected.

OB-A01: Sustainable public procurement

Description

Via the websitehttp://www.g uidedesachatsdurables.bgthe Federal governmentecommends
the purchase of products which are environmentally friendly and produced in socially accepted
circumstances.

Assumptions & calculation

For most products, the information provided by the websitges not focus on C@missions, so

the relationship with emission reductions is not clear and cannot be quantified. There are three
main exceptions: 1) buying green electricity, which is included under the RAMslectricity
production (ER)2) buying cdified wood products, which is included under AB2; and 3) buying
new vehicles, which is included under-OB7.

OB-A02: Optimisation of catering on the basis of sustainability
criteria

Description

A pilot project to promote sustainable food at a Fedetahteen is underway. The aim is to
encourage sustainable procurement in this sector too.

Assumptions & calculation

This pilot project is applicable on the federal canteen of the FPS Finance. It focuses on several
aspects of sustainable agriculture, of wihGHGemissions is only one aspect. With respecGidG
emissions, this PAM highlights the importance of fooites. Considering that emissions from
international transport cannot be accounted for in emission reduction reporting, we consider the
effect ofthis PAM as negligible.
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OB-A03: EMAS certification

Description

The Federal governmenhas fixed as objective that by 2007 all public services should be EMAS
certified. EMAS certified entities set themselves objectives on the reduction of their energy
consumption and an increasing use of bicycle and public transport for their employe&keBdse
management contracts of the NMBS/SNCB group of companies foresee the establishment and
implementation of an environmental policy plan.

Assumptions & calculation

The annual emission reduction is calculated using the following formula:

O%p 00 boso Boo OBho Ooosy @osvyOBosy ®

With:
AF Allocation factor (%)
Gele Average electricity consumption per employee (kWh)
Gueat Average consumption per employee for heating (GJ)
leLe Impact of EMAS oelectricity consumption (%)
lheaT Impact of EMAS on consumption for heating (%)
ERe Emission factor of electricity consumption @@/MWh)
ERear Emission factor for heating (KeQ/GJ)
W Number of workers under EMAS certification

As this is strictly a PAM of theederal governmenthe allocation factoris 100%.

Theaverage consumption per employeef electricity, natural gas and heating oil is derived from
the EMAS report. This report shows that for electricity this is 13,%6Gdrpployee and 14,7 GJ per
employee for heating.

To determine theimpact of EMAS certificatioron emission reductions we only considered the
impact of behavioural changes. In several cases, there have been structural changes to the building
(e.g. insuldon) after EMAS certification which have had an impact on energy consumption and
thus emissions. There could however be an overlap with the activities of FEDESCO and therefore
the impact that is the result of energy efficiency improvements of the buildange been included

under OBB02. We assessed this impact to be 6% for both electricity and heating. Behalvio
changes include switching of electrical equipment after use, changes in ambient temperature,
reducing use of hot water.

M Aantal federale instellingen M Aantal vestigingen

52
45

28
16

fl mmm mm I |
2006 2007 2008 2009 2010 2011 2012 2013 (Onder
voorbehoud)

Figurel9. Evolution EMAS certified Federal institutions and buildings
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The emission factorfor electricity is the one generally used for all sectors. With respect to the
emission factor of natural gas and heating oil, we assume that af1Btildings are heated with
natural gas and 29% with heating oil. This is taken from the EMAS report.

Thenumber of employeeghat fall under EMAS certification is known up to 2010. Up to 2013 we
know the number of federal institutes and buildindsor the period 20142020 we assume two
different scenarios:
1 a minimum and likely scenario where the number of employees continue to increase until
2015 (approximately 50% of all federal civil servants);
1 amaximum scenario where the number of employees contiouacrease until 70000 civil
servants (which is total amount of civil servants at the moment) in 2019 will be working in
an EMAS certified service.

Additionally, this measure also includes #mgergy efficiency improvements the NMBS/SNCB group
has to achieve according to the management contract with #ederal government This
management contract stipulates that a 7,5% reduction of energy consumption (compared to 2005,
but excluding energy coomption for locomotives) has to be achieved in 2012 and a 20%
reduction in 2020. Information was obtained of the NMBS/SNCB group on energy consumption for
the period 20052012. Energy consumption for heating decreased significantly in this period, when
corrected for the number of degree days. Electricity consumption on the other hand increased. In
their sustainability report, the NMBS/SNCB reported to have achieved an energy saving with 5,8%
in 2012 compared to 2005. In our calculations, the energy consomptorrected for degree days,

was only 2,2% lower in 2042 For the period 201:2020 we assume a linear path between the
situation in 2012 and the objective20% compared to 2005) in the maximum scenario. For the
minimum scenario we assume that energynsumption for heating will continue to decline (similar

to the decline in the maximum scenario) but that electricity consumption will not change further.
The likely scenario is the average between the minimum and maximum scenario.

Results

The results othe impact of both EMAS certification and the NMBS/SNCB energy savings objective
are presented below. The impact in 202812 is relatively small because energy consumption by
the NMBS/SNCB increased in this period compared to 2005, resulting in no enmedicctions
compared to 2005 (only an impact of EMAS certification).

“ The reason for this discrepancy is because of corrections for heating demand (including on electricity consumption) in
the NMBS/SNCB sustainability report.
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OB-B0O1l: Photovoltaic panels on roofs of Federal government

buildings

Descripton

In March 2007, thd-ederal governmentlecided an objective of 1 km2 of photovoltaic panels on
roofs of buildings of the public builtljs. This is to be achieved by thmeeasures: 1) roofs will be
made available for installing PV panels. 2) Installation of PV panels by government, via FEDESCO (2
YAftA2Y € oAff 0SS Ay@SaiaSRO® o0 GKS (GKNBS
themselves to consider building and inditad renewable energy equipmeng.g.solar or wind) via

partnerships.
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Assumptions & calculation

The annual emission reduction is calculated using the following formula:

oY 0 Y O 0 Y 0 00
With:
Psolar Average annual electricity production with PV panels (kWh/m?)
S Average installed area (m?)
Asolar Allocation factor (to the federal measure) for PV panels (%)
Puind Annual electricity production from wind (kW)
F Average annual equivalent numbet full load hours (h)
Auvind Allocation factor for wind turbines (%)
EF Emission factor of a CCGT power plantGkykwWh)

For the installed capacity we used information from two actors:

1 FEDESC®e made a distinction between the direct investments&DESCO in PV panels
and the facilitating role FEDESCO plays in setting up conceskiotize latter case,
FEDESCO has already assigned a concession of 10000 mz, installed in 2012.

1 NMBS/SNCB Personal communication with INFRABEL identified differentept®jon
renewable energy. The two most important projects are the PV panels on the roof of the
Thalys railway tunnel in Brasschaat (4095 kWp) andwtimel train project (a total of 50
MW wind turbines along the railway Louvdirege). Most projects are oollaboration with
municipalities.

Also in this measure there is a potential overlap with the regional green certificate scheme. It is
however more complex, as in this case thederal governmentr the NMBS/SNCB directly invests

in renewable energy. Whereas in previous cases we have compared the amount of financial
support from the different authorities to determine the allocation factor, this is not possible in this
case. We have therefore compgal the cost of installation with the amount of financial support
from regional authorities (only green certificates, although other incentives might also be possible,
such as the Flemiskcologiepremige TheFederal governmenbr the NMBS/SNCB will not ail

cases bare the full cost of installation (cfr. Electrabel and the local authorities also collaborate in
the wind train project). It is however not possible to determine the actual investment of the
Federal governmentr the NMBS/SNCB. In case of t@@ession, the monetary investment made

by FEDESCO will undervalue their importance in achieving the emission reductions. We have
GKSNBT2NB dzaSR | FAESR Ay@SadySyid Oshadiwind,npTn
www.ode.be) for all projects.

Resuts

The results show a significant increase in 2014 and 2015 due to the installation of offshore wind by
the NMBS/SNCB group.
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Annual emission reductions (in kton CO,-eq.)
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Figure21. OBBO01 emission reductions #hCQ-eq.)

OB-B02 & EC-CO01: Third party financing for energy saving
investments

Description

To improve energy efficiency in public buildings, Eeeleral governmentreated in 2005 FEDESCO.
FEDESCO is financed by the government and invests in projects to increase energy efficiency via
e.g. energy performanceontracts, energy monitoring systems and PV panels in the 1800 buildings
used by the~ederal government

Assumptions & calculation

Not all investments by FEDESCO are taken into account under this PAM. Only those in energy
efficiency are considered and not PV panels. The latter is included underBIH. TheNational

Climate Plammentions an objective of FEDESCO to decrease@iSsions from public buildings

with 22% in 2014 compared to 2007.

Compared to previous assessment we tried to revise niethodology based on more specific
information. On 17 December 2013, VITO had a meeting with FEDESCO concerning the transfer of
data that could be relevant for this assessment. FEDESCO had an extensive database with among
others project information, datam energy consumption before and after implementation of the
project and an economic assessment (Return On Investment). We expected this data to be
transferred in January 2014, but FEDESCO decided last minute not to transfer the data at this
moment becauseof data quality issues. Because FEDESCO does not have an overview of all
changes to the building after implementing a project, data on energy consumption can deviate with
what was expected but cannot be explainethe government agreement oDctober 2014
stipulates that FEDESCO willdissolvedandits activities (and personnel) will be transferred to the
Regie der gebouwen/La régie des batiments.

We estimated the impact of this PAM:
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oY 6 TYO'YO'O 6O

With:
B Total budget invested isoncrete changes to the building (excl. audits ¢
monitoring systems)
UES ''yAlG SySNBe al @giay3aa o012Kkel LISNJI
EF Emission factor calculated based on assumptions on type of energy st
achieved (electricity vs. heating, natural gas vs. heatihg
AF Allocation to federal measure (%)

Theallocation factoris 100%, as this is a strictly federal PAM.

Theunit energy savingvas calculated based on a report of FEDESCO (2012). In this study covering
HAMHY C959{/ h NBLRNISR (2 KIFIO®S Ay@SaiSR HndcTcC
a2 Ko . FaSR 2y GKA&A AYF2NXIGA2Y Al A& tsSmanA YI G S
annual energy saving of 8 MWh.

The unit energy saving is converted intai@t emission reductionLJSNJ {e¢ Ay @SaiSR o
The energy savings are however not split up in savings in heating oil and natural gas (for heating)
and electricity. Th projects performed by FEDESCO cover both types of consumption and include:
HVAC, insulation, glazing, CHP, building automation, glassdoilshsulation, relighting, heating

and solar (not included here). We assume that 10% of energy savings aeeachs reduction of
electricity consumption (relighting, buildinguutomaton X 0 X Tt p2 Fa NBRdAzOGAZ2Y
consumption and 15% as heating oil consumption. This results in a unit emission factor of 0,23 ton
COk 1€

The methodology and the data diitg have approved compared to previous study, but is not as
detailed as would be possible if the data of the database of FEDESCO would be made available.
Since 2015, FEDESCO will not be operational but will be part of the regie der gebouwen/La régie
des atiments. However, we have assumed that investments in improving the energy efficiency will
continue at the same rate (in the minimum and likely scenario) or even increase (in the maximum
scenario) up to 2020. The federal government has an important ina@etd continue to do this in

the EED, which forces Member States to renovate 3% of the total floor area owned and occupied
by its central government to meet minimum energy performance requirements of the energy
performance of building directiv@(10/31/8J)*.

' The impact of thestrict implementation of article 5 of the EED directiweuld be lower, but in the same order of
magnitude, than the additional impact of @2 in the period 2012020 (respectively, 6,9 and 8,1 kt ££19.).
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Results

Annual emission reductions (in kton CO,-eq.)

160

140

120 —

100 —

max
80

s min
60

—i ke ly

40

20

O T T T T T T T T T T T T T
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Figure22. OBB02 emission reductions #hCQ-eq.)

OB-CO02: Stimulation of alternative modes of transport

Description

All Federal employees benefit from free public transport, to and from work. Some fepldbét
services have a bicycle park for employees to cover small distances. New buildings are
preferentially built or bought near railway stations.

Assumptions & calculation

The annual emission reduction is calculated using the following formula:

oY .0%$ 7% %& 0 % & 0 % & 0 % &
With:
D Average distance to and from work (km)
WD Average annual work days per year
NP Increase in number of passengers with tram, bus or metro
EF Emission factor of bus, tram, metro and ¢lag/gm)
P Proportion of passengers that use bus, tram or metro (%)

Employees using train to commute to work are included under measu&0BRTherefore we will
only focus for this measure on public civil servants using other modes of public trarisparam,
metro and bus. Theverage distanceto and from work is based on the average distance in
Brussels, 10 km (http://perso.fundp.ac.be/~grt/grtinfo/info8.html). We assume that most federal
civil servants using public transport will live in Brussels.
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We used the mobility questionnaire performed by the FPS Mobility for civil servants to compare
the percentageof people using public transporbetween 2005 (before the measure) and 2008
(when measure was installed). It is estimated that the free ridéxce will be significant, therefore

not all people using public transport are considered, only the increase between 2005 and 2008. The
data from FPS Mobility showed that in 2008 there werend®te people using bus, tram and metro

than in 2005. This perctamge was considered constant during the period 2@020.

An important assumption is on themission factorand whether to include the emissions of the
public transport in the final calculations. For public transport, an increase in the number of
passenges does not necessarily have to imply and increase in vehicle kilometres (and relaied CO
emissions). In this calculation, we have assumed that this PAM did result in increased vehicle
kilometres as a conservative estimate.

Results

Annual emission reductions (in kton CO,-eq.)
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Figure23. OBC02 emission reductions KhCQ-eq.).

OB-CO03: Promotion of bicycle use for civil servants

Description
A mileage allowance is granted to officials who use their bicycles between home and work.
Assumptions & calculation

The effect of this PAM is completely included in PANADB.
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OB-CO04: Teleworking for civil servants

Description

In a Royal Decree (November 2008) teleworking is allowed for Federal civil servants. A number of
federal public services have introductdeworking for their employees.

Assumptions & calculation

The annual emission reduction is calculated using the following formula:

Y O 00 00

With:
T Number of teleworkers
D Average distance to and from work (km)
DD Average number oflays teleworking per year
ERar Average emission factor of a car (kg/km)

According to theNational Climate Plard00 civil servants were teleworking in 2008. Hezlweb
website (http://www.pdata.be/) also reportnumber of teleworkersand this showed that this
number has increased to an average of 4993 in 2013. For the period2B2D4we assumed two
scenarios:
1 a minimum and likely scenario where number of teleworkers remain constant
I a maximum scenario where theumber of teleworkers increases further following linear
extrapolation, resulting in a total of 10453 teleworker in 2020.

Based on data dfttp://www.pdata.be/ we also could also calculate t@erage number of days
per weekthat employees worked from home. This was 1,33 days in 2013. For the period 2014
2020 we used the average over the years 20013.

Teleworkers traditionally live far from work so we assume that they commute either by car (20%)
or by train (80%gand not by other public transport.€. bus, tram or metro) or bicycle. Following a
study of Verbeke et aJ31] the average distancaeleworkers commute is 51 km per day. Because

it is difficult to quantify, for the calculation we assumed that people that work at home do not use
more energy at home, although they probably do.
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Results

Annual emission reductions (in kton CO,-eq.)
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Figure24. OBC04 emidgsn reductions (ifkkt CQ-eq.).

OB-CO07: Purchase of clean vehicles

Description

In 2004, environmental criteria were included in the purchase specifications of vehicles for federal
institutions (including federal public services and scientific organizations). This was put in a circular
letter (Circular letter 307 quarter), that stipulates that 50% of vehicle fleet must be conform the
environmental specifications. In July 2009, thizwar letter was revised and updated (Circular
letter 307 quinquiey.

Assumptions & calculation

An average annual distance per vehicle was estimated based on figures from FPS Economy and FPS
Mobility, resulting in an annual distance of 21505 km per Mehigrom the ICDO/ClBwebsite

and personal communication with PODDO/SPBDIE only obtained information for 2008, with a
subdivision in classes based on emissions (from A to F). In 2008, 140 cars were replaced. In 2012,
TML[32] estimated that the federal public services had 1788 vehicles, of which 51% were cars (the
remaining vehicles were vans and trucks). This means that 15,5% of the cars are replaced annually.

Almost 70% of cars bought in 2008 fulfilled the guidelineghé circular letter, which is higher than

the 50% proposed. We assume that 66% of the cars are diesel cars and 33% gasoline cars, based on
data from FPS Mobility on the registration of new cars. This information was used to estimate the
average weighte@mission factor of a new car for the Federal Public Services, 141,5 kg/km in 2008.

2 Interdepartementale Comrmesie voor Duurzame Ontwikkeling Commission Interdépartementale pour le

Développement Durable.
% programmatorische federale Overheidsdienst Duurzame OntwikkeliSgrvice Public fédéral de Programmation
Développement Durable.
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We assume that without this PAM the government would buy or lease a sisiled car with an
average emission instead of a cleaner car. Because no information was availaile size of the
vehicle, only on emission factor, we set the baseline emission as the average emission of a new car.
The emission factor of new cars will continue to decrease, due to increased energy efficiency. This
means that the difference in emiss factors between an average new car on the market and a car
fulfilling the criteria in the circular letter will decrease and eventually will become zero. In the
minimum scenario, we have assumed that the circular letter will not differ and that atem giv
moment the impact of this measure will be zero. In a maximum scenario we have assumed that the
environmental specifications will be adjusted so that the difference between the average car and
the specifications remain constant.

Result

Annual emission reductions (in kton CO,-eq.)
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Figure25. OBCO7 emission reductions KhCQ-eq.).

XX-X01: Eco-cheques

Description

The ececheque is a new extreegal advantage that the employer can provide to workers, in the
similar way as the gift cheque. This exdteeque is dedicated tecological products or services. Its
application area is very wide, from the "economy light bulb" to "ecological cleaning products".

As for the gift cheque, the eecheque is exempt from taxes and social contributions.

The ececheque mechanism has been fully defined in the CCT (Convention Collective du Travail)
ycoy 2F GKS a/2yaSiat blidA2ylrf Rdz ¢NI @I Af &
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Assumptions & calculation
The ececheque effect has been fully analysed in a specific study of CO2 logic.

The resllts of this analysis have been considered as the upper bound of the expected impact of the
eco-cheque. To be consistent with the other evaluations of the current study, the results have been
adapted as follows:
1 economy light bulb: no effect after 2013 kmaese it becomes the standard;
9 television: in the same way, the offer and the price reduction will naturally lead the
purchase choice to the LED technology;

9 freezers: the standard for freezer becomes A+ and will soon become A++;
9 bicycle: it has been assumehat the bicycle purchased is used one a week for a short
travel.
Results
Annual emission reductions (in kton CO,-eq.)
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Figure26. XXX01 emission reductions {hCQ-eq.)

XX-X02: Green loans

Description

TheFederal governmenias taken this temporary measure in 2009 which will expire in 2011. For
all loans used for energy saving technologies in residential buildings (with a minimum value of 1250
YR | YIFEAYdzY @I tFddéral governmengivesia sabsidy @dkr&spondi to a
reduction of the interest rate with 1,5%. The measure supports several technologies, including the
technologies eligible for a tax reduction ¢(BG1) and micreCHP.
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Assumptions & calculation

This PAM completely overlaps with measureBBT, beause green loans can be combined with a
tax reduction. Therefore the impact of this measure cannot be added to the total emission
reductions by all federal PAMs.

The annual emission reduction is calculated as:

With:
1 Summation for all types of investments eligible under this PAM
N; Cumulative number of green loans since 2009
P Distribution between investments or technologies (%)
ER Unit CQreduction per investment (kg)
A Allocation factor to federal measure pgwvestment (%)

FPS Economy provided information on the number of green loans in the period October, 2009
September 2011. This provided information on the number of new green loans in 2009 and
September 2011. Personal communication with FiR8nce howeer showed that the number of
requests per month fluctuates, yet that there is no continuous increasing trend in 2011. We
therefore assume that the number of applications will remain constant for the rest of 2011. Based
on previous information this gave astimated number of new applications of 6791 in 2009, 36676
in 2010 and 78951 in 2011.

To allocate the number of loans to the different technologies, we used the distribution observed in
measure EBO3 (FRGE, all applications). This is a differentildisisn than for measure EBO1,
which reflects the fact that costly investmentg.d. PV panels) are more likely to occur
proportionally for a loan.

We used the unit emission reductions of measureBBC.
Finally, part of the emission reduction wadoahted to the regional level (corresponding to
financial support provided by grants and green certificates). To estimate the financial contribution

of the Federal governmentwe calculated the benefit of a 1,5% reduction of the interest rate on a
loan (men cost for different technologies based on information of FRGE) for a period of 5 years.
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Results

Annual emission reductions (in kton CO,-eq.)
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Figure27. XXX02 emission reductions {(hCQ-eq.)
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4. Overview of the results

See annex for a more detailed overview of the results.

Table 21. Impact of the éderal PAMs ortotal emission reductions; likely
scenario (irkt CQ-eq.).

Description i Average
ERAOL Offshore wind ] 31 72 262 316 681 681 681 136
ERA02 Biomass co 96 97 103 106 138 540 540 540 108
combustion
Energy label
EGAO05 (ecodasian) - - - 391 782 1173 1173 1177 235
EGBOL | & deduction 883 1191 1610 2067 2119 7871 7323 8419 1574
ouseholds
EGBO3 FRGE 0,02 0,13 0,39 0,70 3,5 48 48 4.8 0,95
IP-AQ6 ;Z’;gﬁj”c“on 100 241 340 447 553 1681 1681 1681 336
TRAQ2  Fromoting public 156 157 162 174 188 837 558 1255 167
transport
TRAO3 Promoting bicycle use 5,0 6,2 7,4 8,5 8,4 36 36 37 7,1
TRAQ4  Multimodel transport 15 20 23 23 14 94 94 94 19
of goods
Free public transport
TRAOS o o rera 31 36 47 65 53 233 155 349 47
TRBO1 Promoting carpooling 12 11 10 10 10 53 53 53 11
TRBO5 Ecodriving - 13 27 40 54 135 135 135 27
TRCO1 I;‘rxsred“‘:“o” clean 27 36 85 150 160 458 305 687 92
TRDO1 Biofuel 321 976 1110 1081 1117 4605 4601 4604 921
OBAO03 EMAS certification 0,8 1,0 1,4 1,5 1,9 6,6 6,6 6,6 1,3
OBAO3bis NMBZSNCB 5,0 - - 1,2 - 6,2 6,2 6,2 1,2
Renewable energy
OBBO01 FEDESCO and - - 0,14 0,29 0,35 0,78 0,78 0,78 0
NMBS/SNCB
Energy efficiency
OBBO02 FEDESCO 15 49 8,4 16 24 55 55 55 11
oBcoz  Fublictransport for 042 040 039 037 03 1,9 1,9 23 0,39
employees
OBCO04  Teleworking 0,05 0,10 0,18 0,28 0,41 1,0 1,0 1,0 0,20
OBCO7  Efficient cars for FPS 0,01 0,02 0,04 0,05 0,06 0,18 0,18 0,18 0,04
XXXO01 Ecocheque ; 19 38 71 132 261 261 261 52
XXX02 Green loan - 7 46 129 129 310 310 310 62

18733

* X%X02 Green loans not included in the total as the impact is included unéBOEC
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Table21. Impact of thfederal PAMs ototal emission reductiorglikely scenario

(inkt CQ-eq.).
PAM Description 2013 2015 2020 Sum Min Max
ERAOL  Offshore wind 569 1146 2540 14094 14094 16351
ERA02 fémisssngﬁ 138 138 138 1105 1105 1343
EGAQ5 ~ Cneray label 1182 2018 4216 21486 21486 23143

(ecodesign)
Tax deduction

EGBO1 h 2169 2272 2272 18018 17123 18913
ouseholds
EGBO03 FRGE 8,2 13 13 96 96 97
IP-A0G Tax deduction 653 827 1011 7211 7211 7211
industry
TRAO2  Promoting public 207 238 316 2093 1396 3140
transport
TRAO3 Promoting bicycle use 8,3 8,1 7,5 63 63 112
TRAO4 Multimodel transport 9.0 7.0 6.6 57 30 57
of goods
Free public transport
TRAO08 for commuters 55 64 80 545 363 817
TRBO1 Promoting carpooling 9,5 9,4 10,5 78 78 78
TRBO5 Ecodriving 67 94 40 575 575 676
TRCo1 X reductonclean 217 122 056 568 379 852
TRDO1 Biofuel 1122 1419 1448 11134 10730 11482
OBAO03 EMAS certification 2,3 3,1 3,1 24 24 28
OBAO3bis NMBS - 1,0 4,2 16 0 32
Renewable energy
OBBO01 FEDESCO and 0,50 17 17 109 109 109
NMBS/SNCB
Energy efficiency
OBB02 FEDESCO 33 52 113 564 486 643
oBcoz  Publictransportfor 033 029 021 2.1 2.1 25
employees
OBC04 Teleworking 0,62 15 19 12 10 14
OBCO7 Efficient cars for FPS 0,06 0,4 0,00 0,20 0,20 0,56
XX%X01 Ecocheque 233 200 58 1009 1009 1009
X%X02 Green loan 129 129 127 1029 1029 1029

Total 6684 8651 12294 78858 76366 86108
* X%X02 Green loans not included in the total as the impact is included undBOEC
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Table22. Impact of the federal PAMs @&@T mission reductions likely scenario (ikt CQ-eq.).

Description

2011

2012

2013

KPI(sum)

ERAO1L
ERAO2
ECA05
ECBO1
ECBO03
IP-AO6

TRAO2
TRAO3

TRAO4

TRAO8

TRBO1
TRBO5
TRCO1
TRDO1
OBAO3
OB-AO03bis

OBBO1
OBB02
OBC02

OBCO04
OBCO07
XXX01
XXX02*
Total

Offshore wind

Biomass ce&eombustion
Energylabel (ecodesign)
Tax deduction households
FRGE

Tax deduction industry
Promoting public transport

Promoting bicycle use

Multimodel transport of
goods

Free public transport for
commuters

Promoting carpooling
Ecodriving

Tax reduction clean cars
Biofuel

EMAS certification

NMBS

Renewable energy
FEDESCO and NMBS/SN(

Energy efficiency FEDESC
Public transport for
employees

Teleworking

Efficient cars for FPS
Ecocheque

Green loan

150

120

269

72
103

20
0,01
170

0,87

0,14

1,3
0,09
0,08

12
2,7
379

* XX%X02 Green loans not included in the total as the impact is included unéBOEC

262
106
391
41
0,02
223

0,95

0,29

2,5
0,09
0,12

23
7,6

1050

316
138
782
41
0,30
276

1,2

0,35

3,8
0,08
0,16

46
7,6

1605

569
138
1182
41
0,52
326

15

0,50

51
0,08
0,25

83
7,6
2348

1146
138
1964
42
0,71
414

2,0

17
8,1
0,07
0,61

66
7,6
3798

2540
138
4022
42
0,71
505

2,0

17
18
0,05
0,80

7,6
7286

681 14094
540 1105
1173 20718
117 337
0,33 55
840 3605
4,2 15
0,78 109
8,6 88
0,46 0,52
0,43 4,9

87 271

18 61
3452 40353



Table23. Impact of the federal PAMs oon-ETSmission reductions likely scenario (ikt CQ-eq.).

Description

2011

2012

2013

2015

2020

KPI(sum)

ERAO1L
ERAO2
ECA05
ECBO1
ECBO03
IP-AO6

TRAO2
TRAO3

TRAO4

TRAO8

TRBO1
TRBO5
TRCO1
TRDO1
OBAO3
OB-AO03bis

OBBO1
OBB02
OBC02

OBCO04
OBCO07
XXX01
XXX02*
Total

Offshore wind

Biomass ce&eombustion
Energy label (ecodesign)
Tax deduction households
FRGE

Tax deduction industry
Promoting public transport

Promoting bicycle use

Multimodel transport of
goods

Free public transport for
commuters

Promoting carpooling
Ecodriving

Tax reduction clean cars
Biofuel

EMAS certification
NMBS

Renewable energy
FEDESCO and NMBS/SN(

Energy efficiency FEDESC
Public transport for
employees

Teleworking

Efficient cars for FPS
Ecocheque

Green loan

321
0,31
5,0

1,2
0,32

0,03
0,01

1504

976
0,37

4,1
0,31
0,05
0,02
13
6

AYLS

47

10
27
85
1110
0,51

7,1
0,30
0,10
0,04

26
43

3266

* X%X02 Green loans not included in the total as the impact is included unéBOEC

2026
0,68
223
174
8,5

23

65

10
40
150
1081
0,54
1,2

14
0,28
0,16
0,05

48

121

3866

2078
3,23
276
188
8,4

14

53

10
54
160
1117
0,66

21
0,27
0,24
0,06

86

121

4070

2128
7,7
326
207
8,3

9,0

55

10
67
217
1122
0,81

28
0,25
0,37
0,06

150
121

4336

54
2229
12
413,73
237,53
8,1

7,0

64

9

94
122
1419
11
1,0

44
0,22
0,86
0,04

134
121
4852

194
2229
11,86
505
316
8

7

80

10
40

1
1448
1,12
4,2

95,6
0,16

1,05
0,00
58
120
5008

233

53
135
458

4605
2,39
6,2

47
1,46
0,58
0,18

174
292

15280

545

78
575
568

11134
8,39
16,0

476,8
1,62
6,77
0,20

738
968

38505
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Table 24. Average and total impacbf the federal PAMs onotal emission
reductionsg likely scenario (in KEQ-eq)

20082012 20132020 2021-2035
average total average total average total
ERAO1 Offshore wind 136 681 1762 14094 2540 38097
ERAO02 Biomasso-combustion 108 540 138 1105 138 2072
EGAO05 Energy label (ecodesign’ 235 1173 2686 21486 - -
EGBO1 Jax deduction 1574 7871 2252 18018 1669 25033
ouseholds

EGB03 FRGE 0,95 4,8 12 96 11 170
IP-A06 Tax deduction industry 336 1681 901 7211 998 14968
TRAO2 Promoting public 167 837 262 2093 429 6.433

transport
TRAO3 Promoting bicycle use 7,1 36 7,9 63 6,8 102
TRAO4 Multimodel transport of

goods 19 94 7,1 57 7,3 110
TRAOS Free public transport for

Commuters 47 233 68 545 101 1509
TRBO1 Promoting carpooling 11 53 10 78 10 145
TRBO05 Ecodriving 27 135 72 575 2,6 39
TRCO1 Tax reduction clean cars 92 458 71 568 0,56 8,4
TRDO1 Biofuel 921 4605 1392 11134 1421 21322
OBAO03 EMAS certification 1,3 6,6 2,9 24 - -
OBAO3bis NMBS 1,2 6,2 2,0 16 - -
OBBO01 Renewable energy

FEDESCO and 0 0,78 14 109 - -

NMBS/SNCB
OBB02 Energy efficiency

FEDESCO 11 55 71 564 - -
OBC02 Public transport for 0,39 1.9 027 21 013 19

employees
OoBC04 Teleworking 0,20 1,0 15 12 1,6 24
OBCO07 Efficient cardor FPS 0,04 0,18 0,02 0,20 - -
XXX01 Ecocheque 52 261 126 1009 - -
XXX02* Green loan 62 310 129 1029 99 1483

Total 3747 18733 9857 78858 7336 11035
* X%X02 Green loans not included in the total as the impact is included undBOEC
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Table25. Difference between the previous assessment and the current results.

SUM 2008012 SUM 20132020

Report Report Difference Report Report Difference
2015 2013 2015 2013

ERAO1 Offshore wind 681 681 0 14281 14616 335 C
ERAO2 Biomass caombustion 540 524 -16 1105 978 -127
ECAO05 Energy label (ecodesign 1173 1171 -2 21486 20223 -1263
EGBO1  Tax deduction 7870 8478 608 A 18018 25431 7413 E

ouseholds
ECGBO03 FRGE 5 5 0 96 96 0
IP-AO6 Tax deduction industry 1681 1681 0 7211 7211 0
TRAO2 - Promoting public 837(+233) 1154 84  2093(+545) 3003 455 F

ransport
TRAO3 Promoting bicycle use 36 36 0 63 63 0

Multimodel transport of
TRAO4 gouotjs odel transport o 59 59 0 192 192 0
TRAOS Ecr)(reﬁn?;kél:g transport for 233 545
TRBO1 Promoting carpooling 53 53 0 78 78 0
TRBO05 Ecodriving 135 36 -99 575 244 331 G
TRCO1 Tax reduction clean cars 458 453 -5 568 587 19
TRDO1 Biofuel 4605 4084 -521 B 11134 9687 -1447 H
OBAO03 EMAS certification 7 7 0 24 34 10
OBAO03bis NMBS 6 6 0 16 64 48 |
OBBO1 Renewable energy

FEDESCO and 0,8 0,9 0,1 109 109 0

NMBS/SNCB
OBBO2  Ehergy efciency 55 52 3 565 525 -40
OBC02 i

E;k;lllg;;aerésport for 2 2 0 2 > 0
OBC04 Teleworking 1 1 0 12 6 -6
OBCO07 Efficient cars for FPS 0,2 0,2 0 0,2 0,5 0,3
XX%X01 Ecocheque 261 260 -1 1009 1009 0
XX%X02* Green loan 310 310 0 1029 1031 2
Total 18733 18743 78858 84246

A. New statisticsfor 2012, adjustment of the allocation factofbased on information from regional
premiums) and adjustment of the PAM (regionalisation of tax deduction)

New statistics on biofuel consumption.

Data 2013 and delay in certain projects (but not overall target).

Including impact room and water heaters.

Tax deduction for roof insulation will no longer be a federal PAM from 2015.

Lower growth in 2012 in pkm than expected in previous assessmentiahkian effect on entire eante
time series.

Adjustment of the emission reduction rate, altered assumptiorthe number of drivers concerned.
Adjustmentof the assumption on theninimum contentbiofuel, based on most recent information
Thereis adifference in interpretation othe 20% target between the two reports.

nmoow

TIe
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An overview of the results ipresented above.All the fderal PAMs, including EXD5 on
Ecodesignhave an impact of 164kt CQ-eq. avoided emissions in 2008 increasing to 12kp2
CQ-eq. in 2020. The impact in 2012 (574 CQ-eq.) is considerably larger than in previous
assessmemn This is primarily caused by:

9 The inclusion of measure 05 (780kt CQ-eq.), which is the impact of th&codesign
directive. This was not included in the previous assessment, because it was not part of the
National Climate Plan, but we included thsanunder the PAM concerning energy labels.

1 The increase of impact under B01 (544kt CQ-eq.), which is caused by new data
available from FPS Finance on the number of tax reduction in 2010 and 2011, which were
higher than we anticipated in the previousport.

The measures that contribute most to mitigating climate change areBtmdesigmeasure, the

tax reduction for households (even when only roof insulation is considered), the promotion of
offshore wind energy, the tax reduction for industry ame promotion of biofuel¥’

14000

12000

10000

8000
offshore wind
6000
. industry
4000
tax reduction
2000 —

Ecodesign

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Figure28. Impact of the feleral PAMs on emission reductianikely scenario (in
kt CQ-eq.)

% Note that in the last caseve have taken the minimum scenario as the likely scenario.
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Figure 29. Impact of the éderal PAMs on emission reductions imiom ¢
maxmumand likely scenario (ikt CQ-eq.).

Figure30. Comparison of GHG emissions between inventory and WEM projections
of Belgium (blue) and the impact of federal PAMs added to the GHG inventory
and WEM projections (red) (kt CQ-eq.).
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