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1. Introduction

This reporpresents theevaluation of GHG emissimnpactsresultingfrom the implementation of federal
climatePdicies andVieasures (PAMsIt is anupdateof the emission reductionassessmentonducted
in 2017

This evalation was carried out by a consortium of four organisafil®EDD, GAUSS, TML and WHO)
could benefit from expertise and data coming from the different concerned public federa
administrations.Close interactions were maintained along the procesentich the methodologies
developedn the former edition of thestudyas well as to collect uip-date data.

Results derived from this new exercigghlightchanges that occurreddecause ofedefining ofPAMs
scope, methodologicahangeqi.e. use of 2006 IPCC guidelines emission faetnds)he availability of
new data

2. Summary of impacts: emission reductions

The federal government has implemented sevpddicies and measures (PAMs) for abating greenhouse
gas(GHG)emissions. This report preserdaa update ofthe estimations ofemissionreductionimpacts
resulting from the implementation dfhese PAMgonducted in 2017As shown iTablel, federalPAMs

for mitigating climate change have been estimated to have a cumulatiwissionreductionimpact of
around89 million tons of Ce&q overthe period 20132020(in a likely scenarjo63% of total reductios

relate to emissions from nelBTSsectors, the rest falling under the EU Emission trading scheme (ETS). For
the period 20212030 cumulative emissions reductioesulting fromfederal PAMSs are estimated to reach

208 million tons. In terms of yearly emissions reduction these results correspond to an average reduction
of around11 million tonsCQeq./year for the period 20132020 and23 million tonsCQeq./year for the

period 20232030.

20132020 3320735 55 75348
2021-2030 90 23398 118097.85

Tablel: Totalcumulativeemissiorreductiors from federal PAMs20132020 and 2022030,kiloton CO2eq,, likely scenarjo
Note:this considers all PAMs except PAMNKBX (Green Loan), as the effect of this BARtorporated iPAM EEBO1 (tax
incentive), as further explained in secto?7.1).

Most of the reductions in emissions are the resuthefimplementation o& limited number oPAMs. The
four most important PAMs in terms ttal (nonETS and ETi@jleralemissiorreductiorsare Energy label
(EGA05), Tax incentive to promote engy efficiency in households (BQl), Biofuels (FBRO1)and

Offshore wind energ¥ tidal energy(ERAOYERAQY. Thesefour PAMs sum up t@6% of cumulative
emissions reductianin the period 20132020. Figurel and Table2 show the cumulative emissions
reductionsin ETS and neBTS sectorer eachPAM for the period 2023020 and 20222030 respectively.

Emissions reductions have been estimated as the difference between the current situation (whenever the
PAM has alreadpeen implemented) and a baseline, which is a scenario without the PAM. Several
assumptions are thus taken to calculate the effect of each HANeduce the impact of uncertainties
related to these assumptions, different scenarios (max, min and likely) have been calculated. A conservative
approach has been taken in general in the choice and definition of assumptions behind the definition of
the different scenarios. The limits of the estimation methodologies have been pointed out for each PAM
and offer a base famprovingthe evaluationsn the future.
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This study builds on the work on the estimation of federal PAMs done previously, notably tee stud
published in 2015and 2017 (the full list ofprevious impact assessment studen be found on the
websiteof the federal climate change sendAcéviethodologies for the estimations have been updated.
Table3 shows the differences betweg@neviousand new estimationfor cumulative federamissionsETS

+ non-ETSYeductions The results of the new evaluati@volved compared to previous assessments
because otthanges in methodologyedefintion of the boundarieof some PAMs or the use of new
assumptios (e.g. emission factorsdmong others

IvI TO and Econotec. “Evaluation of the | mpact of Pol inay el Potlriwcme it &
report. Study Commissioned by the Belgian Federal Public Service of Public Health, Food Chain SafetynamehtEmacch 4, 2015.
https://www.climat.be/files/9214/3193/5459/2015 final report.pdf

2 Orsini, Marco, Inés Sneessens, Bruno Van Zeebroeck, Jeroen Kuenen, Pepa Lopeis Metirl, and Alicia Gonzalez NicotaEv al uat i on o
Emission Reductions: Development of Impact Assessment Methods for Policies and Measures Carried out within the FraheeWwedeaf t
Climate Policy."” | CEDD as blIn,and ANQ fbhrehe Fedéeral Rublis Bevviceé (FPS) Hdaltln fobdi chain safet iand e
environment - DG Environment - Climate Change Service, June 13, 2017.
https://www.climat.be/files/3315/0537/7367/Evaluation_federal PAMs July 2017 carr.pdf

3 [NL] https:/klimaat.be/klimaatbeleid/belgisch/federaal/beleith-maatregelervoor-uitstootverlaging  [FR} https://climat.be/politique
climatique/belge/federale/politiguelimatiqueset-mesuresde-reductiondesemissions
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Qumulative ETS& non-ETSemission impact in the periods 2013-2020 and 2021-2030
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Figurel: Summary graph of cumulative emission reduction impacts in the period2@Iland 2022030(likely scenario, kton
CO2eq)
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PAM _ 2013-2020 2021- 2030 \

code FANEHEE ETS | NonETS| ETS | NonETS
APPTO1 | Positive mobility allocation 0.0 3.5 0.0 49
APPTO3 | Rail traction 15.3 15.8 270.6 64.4
APPTO04 | Rail non traction 24.4 15.8 57.7 63.6
ECAOS5 | Energy label (eco design) 18 885.9| 15649.8| 47 673.1| 41918.8
EGBO1 Tax incentive to promote energy efficiency 340.1| 17 548.2 4251| 197618

households

ECBO03 | FRGE 0.7 132.0 0.9 181.9
/IIEEII?I':%ls Offshore wind energy 10 228.7 0.0| 34283.0 0.0
ERAQ2 | Energy taxation 902.9 0.0 10795 0.0
IPPAO6 | Tax deduction for energy savings 2392.2| 23922 57322 57322
OBAO3 | EMAS 0.0 6.2 0.0 7.1
OBBOL rRa?ICVeav)\;gble energy fedesco and belgian 121.3 00 348.6 0.0
OBBO02 | Energy efficiency fedesco 126.1 308.7 189.9 508.5
OBCO02 | Free public transport federal civil servants 0.0 5.4 0.0 4.0
OBCO04 | Teleworking 0.0 8.3 0.0 18.8
OBCO7 Egr?/:gye/sefﬁcient cars for federal public 00 04 0.0 17
TRXXX ’;g]‘i’:sr}f‘ngsefi; Emsaerf’;ggirgg onL£0 00| 561.3 0.0 990.1
TRAO2 | Promotion of public transport 0.0 271.3 0.0 461.2
TRAO3 | Promoting bicycle use ampgdelecs 0.0 12.9 0.0 56.8
TRAO4 | Promoting multimodal systems for goods 0.0 99.9 0.0 6.0
TRAO8 | Free public transport for commuters 0.0 66.6 0.0 96.8
TRBO1 | Promoting carpooling 0.0 19.6 0.0 23.4
TRBO5 | Ecodriving 0.0 173.7 0.0 0.0
TRCO1 | Taxdeduction clean cars 0.0 347.7 0.0 0.0
TRDO1 | Biofuels 0.0 11 180.6 0.0| 20 161.7
X%X01 | Ecocheque 169.8 897.2 173.3| 2309.0
XX%xX02 | Green loan 509.9| 7561.6 811.7| 11780.6
X*xX03 | F Gases 0.0 6057.9 0.0| 254315

4 The effeciof PAM XXX02 (Green Loan) is incorporated in PAMBEC (tax incentive), as further explained in sed@8RTIE A : 3.27.11
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XXX04 | Tax Shift 0.0 -21.6 0.0 293.5

Table2 : Cumulativeemissiorreductionfrom federalPAMg20132020and 20212030 kilotonCO2eq, likely scenarip

PAM PAMtitle Assessmen Assessmen Assessmen
code 2021 2017 2015
APPFTO1 | Positive mobilityallocation 3.5 518 NE
APPTO3 | Rail traction 31.2 27.2 NE
APPFT04 | Rail non traction 40.2 16.7 NE
ECAO5 | Energy label (eco design) 34 535.7 321774 21 485.7
ECB0O1 | Tax incentive to promote energy efficiency in househ 17 888.2 18 094.5 18 018.1
EGCB03 | FRGE 132.7 132.0 96.4
ERAO1 | Offshore wind energy 10 228.7 10 618.0 14 093.7
ERAO2 | Energy taxation 902.9 643.9 1104.8
IRAO6 Tax deduction for energy savings 4784.5 4946.2 7210.4
OBAO03 | EMAS 6.2 21.2 23.4
OBB01 | Renewable enerdggdesco and belgian railways 121.3 48.7 108.8
OBBO02 | Energy efficiency fedesco 434.8 591.2 564.4
OBCO02 | Free public transport federal civil servants 5.4 25 2.1
OBCO04 | Teleworking 8.3 16.9 11.8
OBCO7 | Energy efficient cars for federal putdervices 0.4 0.2 0.2
TRXXX | Advantage in kind depending on C@missions for 561.3 577.3 NE
company cars

TRAO2 | Promotion of public transport 271.3 189.6 2093.2
TRAO® | Promoting bicycle use and pedelecs 12.9 9.6 63.3
TRAO4 | Promotingmultimodal systems for goods 99.9 52.7 56.9
TRAO8 | Free public transport for commuters 66.6 77.2 544.9
TRBO1 | Promoting carpooling 19.6 18.1 77.8
TRBO5 | Ecodriving 173.7 387.4 574.8
TRCO1 | Tax deduction clean cars 347.7 347.7 568.0
TRDO1 | Biofuels 11 180.6 10 959.2 11 1345
XXX01 | Ecocheque 1067.0 1067.0 1008.8
XXX0Z2 | Green loan 80715 1028.6 1028.4
XX%XX03 | F Gases 6 057.9 4 313.0 NE
XXX04 | Tax Shift -21.6 183.3 NE

NE: Not evaluated negative valueare for increases iemissions

Table3: Comparison with the previous results (ICRBDHER ML & TNCQ2017; VITEECONOTERZ015): total cumulative
emissions reductiaginom federal PAM220132020, Kiloton CG-eq.,likely scenarip

5Results from PAMs AAP2 (pedelecs) and I3 (bicycles) weraggregated in a single PAMABS (bicyclesSee section 3.3 for further details.
6 The effect oPAM XXX02 (Green Loan) is incorporated in PAMBEC (tax incentive), as further explained in sed@8RTIE A : 3.27.11
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The values presented in the tablsovewere, for some specific PAMs, derived from the electricity emission
fact or ‘metlod(gee secid’’l). To offer abasis foromparison, appendik1compiles emissions
reduction estimates derived from an alternatimethod t he “average” el ectricit

ICEDD Gaus§ TML| VITO 17



"J PaMs from the federal 2022030 NECPR 2021 evaluation of emissions reduction2021,June 23

3. Updated policy and measures: methodology, results and discussion

3.1. Methodology

The assessment afmission reductions derived froRAMSSs based owarious hypotheses specific to each
PAM and detailed in their respective sectioks; some subsets of PAMs shammmon evaluation
hypothesesin particular emission factorSection3.1.1below explains the main hypotheses used in this
report.

For some PAMSs, there was a methodological nead®a federal allocation factor to distingfubetween
the emission impacof a federal government poliand national and/or EMiide policiesSection3.1.2
contains a generic overview thie different appr@achesused toallocate observetligherlevel impacts to
the PAMsunder study

3.1.1. Emission factors of electricity

This section aims to explain th&)(approach andg) sectoral emission factatataand hypothesesised
for emission impaegvaluation of policies and measures (PAMSs) that are influenced by the emission factor
of electricity production.

A. Approach

The choice of emissions factors (BFglectricityhas a substantial impact on the impact estimation of
PAMs. Assupported byfor exampld~alconer (2009andHarmelinket al. (2012, two distinct approaches
can be usedbr either (1) attributingemissiosto electricitythat is produced or consumet (2)estimating
the emissionmpactsresulting fromchanges in thelectricityproduction parkfor examplehe production

of renewable energy

1. “Average method” wusi ng t he higterieal (farggppostagssesanent)jo n s |
or projected (for evante assessmen#lectricty production park

2. “ Mar dpowemplantmet hod” wusing the emission factor of
would have been used if tHeRAMwould not have beeimplemented(for example theslectricity
produced when no offshore wind energy would have been installed).

The first method has the merit of simplicity as it is based on the historical emission factor (at least for ex
post evaluation). For eante evaluatiorof PAMs that result in fure changes in the electricity production

park the historical emission factor is to be preferred to the emission factor resulting from projections.
Otherwise one would incur double counting of emission redudias changes the EFare captured by

the impact of PAMs.

The second method seems more sound in methodological terms. The choice ol Eérestimating

the emission impaatf a PAM that alters the electricity production pafvould come down to what was

will bethe most likelyelectriaty generation source or mikthe PAM would not have been implemented. In

the case of large energy projects such as offshore wind,ghikgould be for examplavestments in new
fossitfuel capacitysuch as Combined Cycle GasbineCCGTEven ira case wher@o new investments

in fossil fuel capacity would have been needbd electricity produced by offshore wind turbines would

have most probably displaced the electridityat is currently produced bya CCGT s i nrcuen’ ' mu

7 Forster, Daniel, Angela Falconer, Md@8cot t azoni , James Greenleaf, and Wolfgang Ei chhamme
Emi ssions of Policies and Measures.” Final Report. AEA gro
https://ec.europa.eu/clima/sites/default/files/strategies/2020/docs/ghgpams report 180110 erfadé 99.

8 Harmelink, Mirjam, Lex Bosselaar, Joost Gerdes, Piet Boonekamp, Reinoud Seger?ldan we | se, and Marti jn -Verdonk
emi ssi es, het primair fossiel energiegebruik en het vooededwmtisteht van

(CBS), Energieonderzoek Centrum Nederland (ECN) enburen voor de Leefomgeving (PBL), September 2012.
https://www.rvo.nl/sites/default/files/Notitie%20Energie02%20effecten%20elekit&t%20Sept%202012.pdPage 2.
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technologies (e.g. nuclear) shouldt be (or to a much leser exten) affected by increases in REiSby
changes in electricity demand.

The choice of thaistoricalaverageEF would be&ery closdo the choice of thenarginalEF in case no new
investments would be crowded out by the new renewable capacity promoted byANe Hence the
emission factoof the electricity generation park would be homogenous in terms of emissions and priority.
This is not the case for Belgiasfor the momentall new electricity production from renewables will only
have averylimited impact on the nuclear electricity ghaction.

For this reasoywe recommend the use of an EF reflecting the type of plants that will be displaced by the
renewable projects promoted by tHeAMs at least for the period 2@5 (if nolifetime extension otthe
nuclearproduction fleetis considered). After that dataccording to current plans of replacing nuclear
capacity with new CCGT capagditgould be that the EF to be used for impact assessment would decrease
as new (and with a lower EF) plants could be impabiediew renewable capacitfor the reasons
mentioned above, His studyfollowst h e “ manetgod rYet,bppendix5.1 compares results when
folowi ng t he’méethoder age

B.Hypotheses

B.1. Electricity production emission factor

This emission factor addresses electricity producBae to the implementation of PAMsis assumed that
the electricity would not have been produced in a combined @adeturbine (CCGT) power plant. In the
previous reportan emission factor of 380 g CO2/kWh was wsatlwasased on the CO2 emissitattor
from natural gas (5& kg/GJ (IPCC 2006 Guidelines) and an assumed efficiency, oé&fthg ina net
emissionfactor of 561 / 53% * 36 = 380 g CO2/kWfthis EF has been updated in the present assessment
As nuclear phaseut is planned by end 202&%e assume new capacitpm CCGT power plantshich are
more efficientthan old onesvould be added to the grids 0f2023. It would take 3 years to fully replace
nuclear power plants by new CCGT power plaisse efficiency rate is assumed to rise linetarigeach
58% ly 2026 which results in a net emission factor of55658% * 36 = 348 g CO2/kWH\s nore efficient
CCGTPowerplants arefirst mixed with old onesve assume the electricity park productimreach a 60%
efficiencyby 2040along with the dismantlement of oldptants

Table 4 below details thealculatedelectricity EF over tim@&esideswe applied a grid loss factor (4.5%) to
the below-mentioned electricity emission factors

Electricity EF Electricity EF Electricity EF

(ke/kWh) = (ke/kWh) (ke/kWh)
2004 0.38 2020 0.38 2036 0.35
2005 0.38 2021 0.38 2037 0.35
2006 0.38 2022 0.38 2038 0.35
2007 0.38 2023 0.37 2039 0.35
2008 0.38 2024 0.36 2040 0.34
2009 0.38 2025 0.36 2041 0.34
2010 0.38 2026 0.35 2042 0.34
2011 0.38 2027 0.35 2043 0.34
2012 0.38 2028 0.35 2044 0.34
2013 0.38 2029 0.35 2045 0.34
2014 0.38 2030 0.35 2046 0.34
2015 0.38 2031 0.35 2047 0.34
2016 0.38 2032 0.35 2048 0.34
2017 0.38 2033 0.35 2049 0.34
2018 0.38 2034 0.35 2050 0.34
2019 0.38 2035 0.35

Table4: Electricity Emission Factor
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9 Other fuel types: Default emission factors from IPCC 2006 Guidelines are followed as specific EFs
used by fuel in the industry armbmmercial/residential sector are not accessible in the national
inventory

9 Emission factors for passenger transport : This evaluation adapts emission factor of electricity of
passenger transport (rail and road) to make it coherent with the marginal emisgitor of
electricity production (see above).

B.2. Rail emission factor in g CO,/pkm

We used marginal electricity generation EF (kg CO2/kwh) in combination with energy need per pkm
(kwh/pkm) to replace the previous average rail emission factor. Wiageinergy need per pkm from the
NMBS/SNCB (Charlotte Dekeyser).

B.3. Emission factor car

We updated car emission factors by emission factors VITO provided for Flemish climate policy exercise. The
emission factor used is the average emission factor of what they called their BABQBR&B19) and their
ambitious (S2VKEPT201-29). Thisambitioss s cenari o has an i mportant up
in 2040 in the vehicles stock. I n 2030, 50% of t
the years after 2035. The Flemish BAU scenario is a scenario where car type sharesaleencompared

to 2019. This means implicitly that for the scenario we work with for car emissions, 25% of new cars are
EV's in 2030 and 50% in 2035.

To interpret this correctly, it is important to keep in mind that in this report we do not evahaegforts
of the EC or of the regions to promote the use of

transport, cycling, .. To evaluate these policies
decided policy.
We addedfur her more the indirect emissions of electric

the average energy consumptiqrwh/km) with the CO2 emission of electricity generation (g/kwh) (see
above). The reason for this is that also in the pastintigect emissions of electricity generation of trains
were consideredo calculate a net emission reduction for the rail policies. We were not able to make the
allocation between ETS and nBi'S of the emission reduction and emission increase. One tsmuatgue

that there cannot be emission increases in emissions from the electricity sector as these emissions are
capped by the ETS systeln.the second phase of this project, we can discuss this to come up with
transparent hypothesis in line with intetr@nal reporting guidelines.

Tableb provides theemission factorper carkm and railpkm as used in our calculations

Year Car(g/km) Train(g/pkm) Year Car(g/lkm) Train(g/pkm) Year Car(g/km) Train(g/pkm)
2008 177 22.63 2023 165 34.77 2037 128 30.29
2009 177 22.89 2024 162 33.08 2038 126 30.29
2010 177 23.59 2025 160 30.96 2039 123 30.29
2011 177 22.08 2026 158 30.29 2040 121 29.28
2012 177 22.89 2027 156 30.29 2041 121 29.28
2013 177 23.59 2028 154 30.29 2042 121 29.28
2014 177 26.12 2029 151 30.29 2043 121 29.28
2015 177 28.65 2030 149 30.29 2044 121 29.28
2016 176 31.18 2031 146 30.29 2045 121 29.28
2017 175 33.71 2032 143 30.29 2046 121 29.28
2018 173 36.24 2033 139 30.29 2047 121 29.28
2019 172 38.76 2034 136 30.29 2048 121 29.28
2020 171 41.29 2035 133 30.29 2049 121 29.28
2021 169 43.82 2036 131 30.29 2050 121 29.28
2022 167 37.19
Table5 : Overview of emission factors for car/carkm and train/pkm
9 https://ev-database.org/cheatsheet/eneraynsumptiorelectriccar
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3.1.2. Federal impact allocation

For themajority of theanalysedederal PAMsa clear distinctiowanbe made between the impact die
federal PAMin relation to other federal and/or regional measures that could impact final emissions of the
topic under study

However, é6r a small group dPAMs it wasimpossiblerom a methodabgical point of viewo solely derive
the impact from a individualfederal)PAM For these PAM#he impact of the federal PANgas calculated
usinga federal allocation facterepresenting the federal share tife emissioAimpactstarting fromthe
nationalor Europearnevel

More specificallythis federal allocationis necessaryfor PAMswhere (i) final private investmentsre
influenced byfiscal measures of multiple governmeii: fiscal energy efficiency measuresyor (ii)
multiple governments invest together in the same final sector or projext renewable energy
investment3. In those caseshe federal allocation factais derived based oeither (i) the relative shareof
federalfiscal measurem relation to the totalcosts and benefits incurred lpyivate investors, ofii) the
federalshare oftotal governmentainvestmentin a specific project

A third reason for using a federal allocation factartiena (jii) transfer of competencegegionalisationdf
the same PANbok placeduring the period under studiherefore impacting the attrittion of the outcome
of a specific PAKb the respective governments

Finally, a federal allocatidiactor isused if the(iv) source data for analysivas solely available dhe
European and/or Belgian levéi this casga regional share has beeéerived according tdistribution of
competences of the different governments.

Table6 provides a summary overview of the PAMs tmatke use of federal allocation factorSpecific
details on the methodobical choices regarding the federalllocation factorcan be found inthe
methodological sections efch ofthe PAMdisted

531“2 PAM title Federal allocatiofactor method Methodological section
ERAO2 Energy taxation (i) final private investment allocation 3.10.2(p.61)
XX%X02 Green loan (i) final private investment allocation 3.27.11(p. 129

Tax incentive 19 (jfinal private investment allocation
ECGBO1 promote energy| . 3.7.2(p. 46)
(iii) transfer of competence

efficiency
OBB01 | Renewable energy (i) multrgovernment investment 3.13.2(p. 70)
EGCBO3 | FRGE (iii) transfer of competence 3.8.2(p.54)
X%X03 Fgasses (iv) regionalisation of source data 3.29.2(p. 132

Table6: Overview of PAMs using a federal allocation factor
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3.2. APP-TO1: Positive Mobility allocation
This policy was entirely reconsidered. No impact was found.

3.2.1. Description of the PAM

InMarch 2018t heash f or car’  s,yjoemnablerempayeses tp exthangentheip doraparg
cars for anobility allowanceComplementary to thjsn March 2019a second alternative for the company
car wasntroduced the mobility budget

The employee who wishes to trade in his car for cash or a mobility budget must have had a car for at least
12 months during the past 3 yeai which 3 months uninterruptedly before the application for the
allowance. At ta same timgthe employer must have a system of company cars in place for at least 3 years.
The mobility allowance and mobility budget only apply to employees.

Themobility budgets equal to the annual gross cost of the company car the employee is entitled to at the
moment of the request. With the mobility budgéte employee can choose or combine from 3 different
options: 1) use an environmentally friendly company eaitting a maximum of 100 grams e@er knt?,

2) a budgetfree of taxto spend on sustainable modes of transport (purchase and maintenance of (electric)
bicycles electric motorcyclespublic transport sharing solutionshousing costs)3) the remainder of the
mobility budget will be paid in cash to the employee at the end of the y@iiout income tax but with a
social security tax of 387%.

As ofthe 1st of January 2021he mobility allowanceo r * ¢ as h f, ® no langer in plasey Bhé¢ e m
Constitutional Court's ruling no. 11/2020 of 23 January 280#tulled the law of 30 March 2018 concerning
the introduction of a mobility allowance.

This PAM results in a reduction of emissiom®imET $ector.
3.2.2.  Analysis of the estimated effects

A.Number d employees that abandoned their company car:
During the previous reporting perigab details of the policy were available and an estimate of the effect of
this measure was done based on two scenarios:

1 An absolute optimistic scenario wh@@%of companycar users abandon their company car. Based
on a total of 400 000 company cars (see bglthis corresponds to 80 000 company cars.

1 A more pessimistic scenario whé&¥of company car users abandon their companyBased on
400 000 company carthis corresponds 20 000 company cars.

Thetotal number of company caiis estimated to be 40000. This estimatevasbasedon the federal
planning bureau study which counts 383 000 salary cars in its study on company caesré~EB.6)for
2011anda study by FPS mobility whiestimated525 000 salary caby/2020 (FPS mobiliywanten 2016)

The number of employees who opted for tm®bility allowancdcash for car) between 2018 and 2020

given inTable7:
Year No. of employees/no. of company ca

2018 268
2019 792
2020 1413

Table7: Estimate of the number of employees making use of a mobility allobemezen 2018 and 2020

Lonttps://www.fleeteurope.com/en/smarmobility/belgium/features/belgiamobility-budgetand-mobility-allowance
explained?a=SBL09&t%5B0%5D=Cash%20for%20car&t%5B1%5D=mobility%20allowance&t%5B2%5D=Mobility%20budget&t%5B3%5D=Belgiumé&
url=1

11 Maximum 100 grams of G@er km from 1 January 2020 and maximum 95 grams g6€&@®&m from 1 January 2021.
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These numbers are based on the quarterly figures of solidarity contribution for mobility allowance from the
National Social Security Office.

Based on total number of 525 000 company dar202Q this corresponds to 0.27% of the coamy cars.
The number of employees who opted for thebility budgethetween 2019 and 2020 given inTable8.

No. of employees/no. of compan

Year

cars
2019 5
2020 34

Table8: Estimate of the number of employees making use of a mobility allowance in 2019 and 2020

Based ortotal number of 525 000 company cans2020(FPS Mobiligkwanten, 2016}his corresponds to
0.0065% of the company cars.

Mobility allowance and mobility budget was not a success. By, R320than 1500 vehicles have been
suppressed thanks to the measur

We assumethat 80% of peopldaving cancelled the@ompany cars no longer use a.daurthermore, we
assumethat people cancelling their company cars, drive annually 10 000 km with their compamkecar.
10000 km is lower than the average mileage efriboy company cars. The reason therefore is that we
assume that people cancelling their company car are driving less than average their comp&meear.
scenarios are calculated, the likely scenario, based on these estimat@smum scenaricorrespading

to 80% of tke reductions achieveih the likely scenari@nd a maximum scenariocorresponding td20%

of the reductions achieveh the likely scenario

As of the 1st of January 2021he mobi |l ity all owance or ‘c®shyh for
mobility budget will still be in place, of which, so far, only 34 people made e dierefore estimate a
slow fading out of the effect of this policy by 2026.

3.2.3. Results

CO2 enssion reductions of almost 2 ktons were achieved in 2020, thanks to this policy, for the likely
scenario.
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Figure2: Estimated CO2 emission reductions due to energy savings per paksebgiRiMBS/SNCBstimated CO2 emission
reductions due to the Postive Mobility Allocation RAMPTO1)

3.2.4. Sources and references

9 Solidarity contribution per number of employers and employees for mobility allowance and
mobility budget from Radouane TAHIRI (National Social Security Office)

i LaineBenoi t, and Al ex Van Steenbergen. “The Fi s
Effects on Car Demand, Travel Behaviour and E
Planning Bureau, February 20h&ps://www.plan.be/publications/publicatich546-nl-
the fiscal treatment of company cars in belgium effects on car demand trakealibur
external costs

T Kwanten, Marc. “Kilometers afgelegd door Belg
Overheidsdienst Mobiliteit en Vervoer, Directorganeraal Duurzame Mobiliteit en Spoorbeleid,
Directie Mobiliteit, n.dhttps://mobilit.belgium.be/sites/default/files/kilometers 2016 nl.pdf

9 DIV, Number of company cars via mail exchange with Marc Kwanten

3.3. APP-T02: Incentives for pedelecs

3.3.1. Description of the PAM
Theevaluation which follows is based on just a first tentative to come with some elements for evaluating
incentives for pedelecs
1 Speedpedelec gets fiscal deductibility of 120% for buying and 22 cent/km (indexed) for.using it
1 A 15% income tax reduction fdr pedelecs and speed pedelec when bought is added
This PAM results in a reduction of emissiortkemon-ETSector.

At the end of the studyit was decided that the 15% tax reduction for pedelecs and speed pedelecs when
boughtwill notbe implemented.
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With the 15% tax reduction not appligbde main remaining part of this PAM is the per km cycling allowance
for homework traffic. This measure is then similar to theADR promoting bicycle use (except for the fiscal
deductibility for speegedelecs). Thereforthis PAM is integrated in the PR3 and is no longer evaluated
separately.

3.4. APP-T03: Reduction energy use of railways

3.4.1. Description of the PAM
The NMBS/SNCBade efforts to reduce its primary energy consumption per passemgedia diferent
measures:

1 Stimulation of ecalriving through training of drivers

1 Reduce energy losses Vetparked

1 Use more efficient rolling stock

1 Increase train occupancy

The initial goal was to reduce the primary energy consumption by 3 to 4% per padseniger2020
compared to 2015NMBS/SNCBtates that this is equivalent to an absolute reduction of 3% of traction
energy compared to a baseline with increasing energywiseh means 7.76 ktons of €(Q.18 ktons of
diesel and 6.58 ktons of electricity). Further efforts will be madéWyS/SNCB reduce its traction energy
consumption by 4% per passengsan in 2022 compared to 2017.

This PAM results in a reduction ofigsions in both ETS andn-ETSectors

3.4.2. Analysis of impacts and assumptions

Figures were provided by Charlotte Dekeyser fidhBS/SNCBN the energy consumption reductions
achieved and prognoses for the coming yeseg Table9 to Tablell. This includeglectricityand diesel
consumption.

Electricityconsumption (electric)  Diesel consumption

Million passengers

(MWh) (MWHh)
2016 1069166 126 540 227.1
2017 1060661 123 190 235.3
2018 1062010 119 930 243.9
2019 1061870 114 640 253.4
2020 1008495 111 500 184.1

Table9: Electricity and diesebnsumption itMWh and number of million passengers for the years-2026. Data from
NMBS/SNC@ersonal communication Charlotte Dekeyser).

We see that energy reductiofsr electricity and diesdlavebeen achieved with respect to 2016. The lower
energy consumption and number of passengers in 2020 can be attributed to the- T30QYifs.

These energy reductiommavebeen achieved by:

1. Ecodriving: drivers have more knowledge on the rail track (slppesie use of the dynamic break
and anticipate for red signs

Installingenergy meters in the trains to estimate the daily energy consumption.
Installation and use of switch off buttons to turn off the basic needs, (tighting) during parking.
When possile, lowering of the pantograptvhile parked

a s WD

Ecadriving: drivers have more knowledge on the rail track (s)ppeske use of the dynamic break
and anticipate for red signs.

6. The trainfleetwill be equipped witmewtrainslike the M7-type.
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NMBS/SNCBasbeensuccessful in reducing its overall energy consumption between 2016 and 2019 (we
do notdiscuss 2020 for the moment since this is a particular COVIEfluenced yedywhile increasing

the number of passengers. The number of passekigefrkm) incresed from 9 927 million rkm in 2016

10 167 million rkm in 2017 (communication FOD Mopilifyto 11 067 million rkm in 2019 (s€&ablel0).

Theelectricityconsumpton reduced by 7 296 MWdnd the diesel consumption reduced iy 900 MWh
between 2016 and 2019. Based on the averagee@ssion factor related to electricity production of 381
g/kWh for those years from the National GHG emission inventoeyelectricityconsumption reduction
correspondgo a reduction of 2.78 ktons of €@ 2019 with respect to 2016.

For the diesel consumption reductions, an average emission factor gfi@®5 is taken from the report
on electrification of the Belgiarail network TML report forFOD Mobiliteit en Vervoed 2/202Q. This
corresponds to the indirect (Web-Tank) and direct (Tarik-Wheel) emissions of the current MW 41
diesel traction.This emission factor is lower than the emission factor for elggtpooduction sincethe
“marginal emission factor for electiy production is usedThs is explained imletail in section3.1
Emission factors are expected to decrease from 381 kWO in 2016 to 348 g GRWh in 2026. The
emission factor is expected to stay stable after 2886 to decrease in 2040 to 337 gAWh.

Based on the average emission factor of §2&Vh for diesel trainsa reduction 0f3.87ktons of CQin
2019 with respect to 201@was achieved thanks to the diesel consumption reductions

These CQreductiors areobtained despite a 10% increase in passengers which implies an extra energy
efficiency gain and thus an extra gain compared to the baseline. To consider the extra pdssenger
achieved despite this reductionetectricity and diesedlonsumptiona factorof 1.1 was applied to the 2.78
ktonsand 3.87 ktonef CQ reduction.

Energy_ MWh without Energy saving T LI
consumption energy savings  wrt 2019 (MWh) pas.s_engekm Wh/rkm c_iecrease

(MWh) (million rkm) since 2019
2019 1061870 1061870 0 11067 95.9
2021 1068592 1084865 16273 9285 115.1 19.90%
2022 1076153 1109179 33026 11022 97.6 1.80%
2023 1079311 1129374 50063 11558 93.4 -2.70%
2024 1085315 1152951 67636 11940 90.9 -5.30%
2025 1081580 1166481 84901 12432 87 -9.30%

Tablel0: Prgectionof the energy consumption per passerdgar(rkm) until 2025. Data froMMBS/SNCgersonal
communication Charlotte Dekeyser)

Up to 2025 furtheelectricity consumptiomeductions per rkm are expectgdith energy savings of 301
kwWh with respect to 2018 these electricity savings would not have been in plageTablel0). For after
2025 at this time, it is expected that the electricity consumption is to remain stitelesfore the 2025

value is assumed
Year Diesel consumption (MWh

2019 114 644
2021 113 882
2022 117 546
2023 108 104
2024 107 145
2025 106 196
2026 105 256
2027 104 325
2028 103 404
2029 102 492
2030 101 590

Tablell: Expected diesel consumption reductions in MWh for 2021 to 2030. DafdNMBB/SNC@ersonal communication
Charlotte Dekeyser).
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Expected diesel consumption reductions are showhainell, for up to 2030. These reductions will be
achieved thanks to further electrification of the rail network and-éxang. The expected additional
electricity consumption is included in the grmsis of the electricity consumptid¢hable10). The main
impact on electricity consumption is expected in the year 2021 to 2023. After 2023 the impact on electricity
consumption will remain constant. After 2025 the predictions for diesel consumption are very premature.

The current expectation is that diesel trains will be phased out completely from 2035 onwards. This is not
taken into account in the calculation yet @nno figures are available on the expected electricity
consumptionTherefore, after 2030, the 2030 diesel consumption value is assumed.

3.4.3. Results
annual emission reduction (kton CO2-eq)
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Figure3: Estimated CO2 emission reductions due to energy savingsspengekm by SNCB

Three scenarios are givetme likely scenaricbased on the data provided lWMBS/SNGE minimum
scenarigif only 80% of these reductions are achievatl a maximum scenariwhen 120% of the target
reductions are attained.

We seethat CQ emission reductions of up to 33.3 ktons can be achieved by 2025 for the likely scenario
thanks to these energy saving efforts.

3.4.4. References
NMBS/SNCaata provided by Charlotte Dekeyser

Passengekm 20152018 personal communication FQOMobility.
https://mobilit.belgium.be/sites/default/files/kerncijfers _mobiliteit 2017.pdf

Vooruitzichten van de transportvraag in Belgié tegen 2bd@eraal Plzbureay januari 2019.
The emission factors for electricity production used are detailed in s€cfion

=A =4 =4 =4 4 =

Elektrificatie van het Belgischpoorwegnet of hegebruik van anderduurzamere vervoerswijzen
om dedieseltractie te vervangeMLRapport voor: FOD Mobiliteit en Vervp&2/2020.
https://mobilit.belgium.be/nl/nieuws/nieuwsberichten/2021/elektrificatie van het belgische sp
oorwegnet het gebruik van andere
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3.5. APP-T04: Reduction non-traction energy use of railways
3.5.1. Description of the PAM

ANMBS/SNCB

Between 2016 and 20, the NMBS/SNCB group has reached a 13 % reduction of energy consumption for
nortraction activities. This means that the goal of seven percent of energy consumption reduction for the
period 20142020 was reached and even surpassed by 6 %. The mairsactidgemented to reach this goal
were the following:

1 Renewal and modernization of lighting installation systems for railway staifoss and other
building services

1 Continuation of the renewal of heating systems in buildings
1 Replacement of old praattion facilities with more energy efficient one
1 Restoration of existing buildings (isolatiett.)

This PAM results in a reduction of emissions in both ETi®arel Sector.

B.Infrabel

During the last yeartnfrabel has effectuated various effortsdecreasehe energy consumption of owned
buildings and is currently constructing new buildings to move offices from rented space towards owned
space. The new buildings are planned to respect cuergrigy perfomancestandards and air temperature

will be mainly regulated by heat pumps. The aim is to effectuate a fuel switch towards electricity and to stop
using heating oil by 2030.

Infrabel is also shifting its carpark towards electric vehicles and is insthllirgjng stations in owned
buildings. Consequenfly nf r abel s el ectricity consumption i s

3.5.2. Methodology and assumptions

The estimation oNMBS/SNC®as done based on the submitted data. For future evoluti@ minimum
scenario assungeno further improvements. The maximum scenario assumes a careful estimation of 1%
additional energy savings each year and the likely scenario is an average between both.

Againwe cannot make many comments as the provided information is very lirdibecever we made an
estimation based on the data transmitted fraMBS/SNCEr the years 2016 and 2020&ble12) and
contrasted assumptions regarding the future eryecgnsumption.

GWh (final energy) GWh (final energy)

Energy vectar GG P
Natural gas 1231 1076
Heating oil 27.8 152
electricity 104.7 94.53
«green electricity 0.1 5.07

Tablel2: Data on energgonsumption for notraction activities

The estimation concerning Infrabel was based on submitted data concerning energy consumption of owned
buildings and rented spacince 2016 and projections until 2040 were used:

Energy vector Unit 2016 2017 2018 2019
Natural gas MWh 18390 18881 19935 19937
Heating oil 1000 liter 524 541 335 285
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Electricity
consumption

MWh 17528

17178 16

389

15600

Tablel3: Energy consumption of buildings owned by Infrabel

Energy vector‘ Unit ‘ 2018 2019
Natural gas MWh 7235 7923
Heating oil 1000 liter 123 121
S MWwh 7555 8235
consumption

Tablel4: Energy consumption of working space reiedhfrabel

The reductions were calculated using:

Emission Reduction = (Z ER; - EF})AF!I

T
Where: "

ER:-Energy-consumption-reduction-1]
EF:-emissions-factor-(ton-CO2eq,/MWh)9
I=-electricity, gas,-heating-oilq]
AF:-Allocation-factor(to-the-federal-measure)-(%) 9

We then made amstimation of future energy consumption for ntraction activities based on the following
assumptionsNMBS/SNQB
91 Share in heating

To assess the emission reduction linked to a reduction of energy consumption for ligigtprgmordial to

identify the share in heating between heating oil and natural gas as their emission factors are different. The
share in heating between heating oil and natural was calculated through a linear projection of data available
for 20072012 and the years 2016 @2020. The results of this calculation are presented in the table below.

Share in heating ‘

Year . .
Heating oil | Natural gas

2005 39% 61%
2006 NA NA
2007 37% 63%
2008 34% 66%
2009 30% 70%
2010 29% 71%
2011 32% 68%
2012 26% 74%
2013 24% 76%
2014 22% 78%
2015 20% 80%
2016 18% 82%
2017 17% 83%
2018 15% 85%
2019 14% 86%
2020 12% 88%

Tablel5: Share in heating between heating oil and natural gas
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1 The projections of the energy consumption by buildings ownéafiabe| the objectives submitted

by Infrabel were used:

2025

2030

Energy vector Unit 2035 2040
Natural gas MWh 24315 24902 24902 24902
Heating oil 1000l 138 0 0 0

Electricity consumption | MWh 16769 18355 20883 22103
\?;r:’i"gg’sh::j‘:gg’lg'ec"ic MWh 145 1.536 4.063 5.284

Tablel6: Projected energy consumption and share in energy type for Infrabel

Energy vector Unit 2025 2030 2035 2040
Natural gas MWh 5173 0 0 0
Heating oil 1000l 80 0 0 0
Electricity consumption Mwh 8235 8235 8235 8235

Tablel7: Projected energy consumption of space rented by Infrabel

1 The electricity consumption supposed to be consumed by electric cars has been subtracted from
the total consumptiorfor the calculation of the G@mission reductions

o Emission factors

As there is no definition of the direct and indirect impacts considered in the emissions
factors used by the NMBS/SN@R decided to use the emissions factors commonly used
in the past estimations of climate federal PAMs for heating oil and natural gas (VITO
ECONOTEQO015). With regards to electricjtyve used the Belgian emission facts
explained in sectioB.1 Tablel8 below presents a comparison efissiorfactors used in

the NMBS/SNCB estimations and in our update. We are attateNMBS/SNCBNnd
Infrabel use green electricity also in buildings andthetion has been considered but does
not change the average emission factor in a significant way.

Emission Factor (kg/kWh)

hea_tlng natural electricity
oil gas
Our 0.27 0.20 0.3812
estimation

Tablel8: Emission factors

o Energy consumption reduction

As the energy consumption reduction is not easy to estimate without more precise
information on the means implemented to allow for emissions reducti@aspropose
estimating three scenarios with contrasted assumptions:

1. The m&ximum scenario

For the maximum scenariove allowed for an annual reduction of 1% of energy
consumption from 2020 onwards. We assumed a linear reduction and we allocated this
consumption reduction to both heating and electricitgsed on their past shaod energy
consumption. In other wordsve assumed that the total energy reduction was allocated
following the proportion of heating and electricity in 2014 to 2020 into the total energy
consumption for nofiraction activities (sedable19 below). For Infrabelthe Infrabel
projection has been used as maximum and as likely scenario.

12The electricity EF evolves over time as detailed in seEtion! Reference source not found.
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Energy consumption (nemaction) (GWh)

heating| electricity Share heating (%)
2014 | 149 114 57%
2015| 148 112 57%
2016| 151 105 59%
2017 | 144 104 58%
2018 | 137 103 57%
2019| 130 101 56%
2020| 123 100 55%

Tablel9: Calculation of an allocation coefficient of energy consumption reduction between heathecaiuity

2. The minimum scenario

For the minimum scenariwe assumed that no additional reduction in energy consumption
was possible for electricity. Indeatew technologies and new devices (information panel
security camera etc.) need higherelectricity consumption. We kept the energy
consumption reduction for heating equal to the one calculated for the maximum scenario.

3. The likely scenario

This scenario corresponds to the mean between the maximum and minimum scenario
results forNMBS/SNCB-a Infrabe] the projected energy consumptions are considered as
likely scenario.

3.5.3. Results

ANMBS/SNCB

The results are presented in the figure below. The maximum scenario show&2akt®2 emissions
reduction until 2050. Without the assumption that additdmeductions in energy consumption can be
made the minimum scenario corresponds to a reduction d41RtCQ emitted. Thereforethe emission
reduction permitted by the likely scenario is.131ktCQ. The distinction between ETS and +#0rS
emissions is presented Figured:
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Figured: Total Federal Emission reduction®dBS/SNC@ton CO2) per scenarimiimum maximumand likely)
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X on CG on CG
min max likely min max likely
2021 0.00 0.00 0.00 0.00 0.00 0.00
2022 0.00 0.00 0.00 0.00 0.00 0.00
2023 0.00 0.00 0.00 0.00 0.00 0.00
2024 0.00 0.00 0.00 0.00 0.00 0.00
2025 0.00 0.00 0.00 0.00 0.00 0.00
2026 0.00 0.00 0.00 0.00 0.00 0.00
2027 0.00 0.00 0.00 0.00 0.00 0.00
2028 0.76 0.76 0.76 0.38 0.38 0.38
2029 351 351 351 0.13 0.13 0.13
2030 391 391 391 174 174 174
2035 4.38 4.38 4.38 3.36 3.36 3.36
2036 4.86 4.86 4.86 497 4.97 4.97
2037 5.49 5.49 5.49 6.58 6.58 6.58
2038 5.49 5.54 551 6.58 6.65 6.62
2039 5.49 5.60 5.54 6.58 6.72 6.65
2040 5.49 5.65 557 6.58 6.78 6.68
2041 5.49 571 5.60 6.58 6.85 6.72
2042 5.49 5.77 5.63 6.58 6.92 6.75
2043 5.49 5.82 5.66 6.58 6.99 6.79
2044 5.49 5.88 5.69 6.58 7.06 6.82
2045 5.49 5.94 571 6.58 7.13 6.86
2046 5.49 6.00 574 6.58 7.20 6.89
2047 5.49 6.06 5.77 6.58 1.27 6.93
2048 5.49 6.12 5.80 6.58 7.35 6.97
2049 5.49 6.18 5.84 6.58 7.42 7.00
2050 5.49 6.24 5.87 6.58 7.49 7.04

Table20: Results by ETS amoh-ETS$mission reduction
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B.Infrabel

Annual emission reductions (in kton CO2-eq)
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Figure5: Total federal emission reduction of buildings ownddfigbel

For Infrabelthe submitted data have been used as minimumaximum and likely scenario. The efforts
made in the previous years are visible in terms of emission reduction with a maximum redfiGtioh
kton CQ eq in 2018. After a transition ged, where oil is still usedhe emissions reductions stabilize at
0.16 kton C@

3.5.4. Discussion

ANMBS/SNCB

As the information regarding this PAM is limjtieds difficult to provide a more detailed critical analysis.
However with two contrasted sets aissumptions regarding the evolution of the energy consumption in
non-traction activities of the NMBS/SN@& evaluated a range of emissions reductions of 10.67-ktCO
12.39 ktC@ To discuss this evaluation in more det#ilshould be interesting to @htify and discuss if the
means implemented at the NMBS/SNCB will permit these energy reductionthéMdre of green energy

has increased from nearly zero to more than five percent over the last four years and is susceptible to
increase further.

B.Infrabel

The building situation at Infrabel is complicated as a part of their office space is situated in rented buildings.
Fortunatelythe energy consumption of the rented space coulddesideredo calculate the global energy
consumption from Infrabel. Infrabel has started a campaign to reduce the energy consumption of owned
buildings that is clearly visible in the consumption data between 2016 and 2018.

However the projected overall energy ceamptions between 2020 and 2025 display an increase in gas
consumption while the projected electricity consumption keeps almost stable. Tleeni®Sions related to

this increase in gas consumption are higher than the reduction due to the expected nesl@étimirning
heating oil. Between 2030 and 20%ll consumption data are expected to keep stable.
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As Infrabel is executing a fuel switch from oil towards electtiigycalculation is strongly impacted by the
emission factor of electricity. Infrag@hns to consume as much electricity as possible by owned PV panels.

3.6. EC-AO05 : Ecodesign/labelling

3.6.1. Description

The Federal government supports initiatives to assess the effectiveness of labels to inform consumers
correctly. Uniformization of information oanergy labels was a priority under the formathatelet
government (http://wathelet.belgium.be/nl/bevoegdheden/leefmilieu/). It is also important to mention
here that there are EU labels containing information on energy efficiency for several importamheons
goods.

Although not specifically included in the description of this PAM in the National Climatadtkais also a

clear overlap with the Ecodesign directive (and its implementing measures). The responsible authority for
preparing and implementgan integrated policy to promote sustainable products and consumption is the
Federal Policy Division of Products and Chemicals. Among the tasks of this division is the maximisation of
the implementation of the Ecodesign directive.

The specific objectivef this PAM is therefore to reduce the energy consumption from appliances using fuel

or electricity as covered by the EU Ecodesign Diredtinece EU Ecodesi gn famewerkt i v e
under which manufacturers of enengsing products arebliged to reduce the energy consumption and
other negative environmental impacts occurring throughout the product lifé éythés means that the
Ecodesign Directive requires new products to be more energy effigi@htiue to the turnover of the fleée

of products this gradually improves the energy efficiency of the appliances in thetkid.sectionwe
analyzed the impacts of implementing the Directive Ecodesigll dossil fuel and electricity fueled
products covered by the Ecodesign Directiaeluding also energy labellinthis results in a reduction

of emissions in botETSndnon-ETSectors

3.6.2. Methodology

Previouslyto assess the impact of this poli@gn EU wide study of energy savings achieved with the
Ecodesign Directive (VHX16) las been used. To update the assessment of the impact of the policy in
Belgiuman updated version of this study is used (\MRO0). The scope of the study includes the impact of
ecodesign labelling voluntary agreement and (past energy starmeasure®’). The study is updated
following Ecodesign review studigsew product groups. Compared to previous editjdhgakes into
account only the data on products for which a final regulation has been publgittedhe exception of
standard air comressors. It provides energy savings for specific productsppiidncetypes at EU28 level.
ABAU (BusinegssUsual) scenario arah ECO scenariare developedrepresenting the situation without

and with the measures enforced by the Ecodesign Dieecfihe difference between both is thus
representative for the impact of the measures under the Ecodesign requireiarithe study covers 41
product groups with 237 base case product s. The
Ecodesign Dective with a first estimate of the savings due to raympliant products

A.BAUscenario

The BAU scenario (without Ecodesign & energylabelling measures) it is derived from extrapolating historical
trends at the time of the first preparatory stuénalysisincluding ongoing market trends in energy

B https://www.eceee.org/ecodesign/process/
1.

4see VHK, 2020 for more information

15VHK, 2020, p. 6.

16 EIA now attempts to take into account, as far as available information allows, differences bétevpesférred policy option of the impact
assessment and the final published regulatioBjA does not take into account new proposed measures (in review studies or (draft) impact

assessments) that have not been finalized-E€tA now includes a reportjron the reduction of savings due to hrasmpliance; EIA does no longer
report data on product groups / operational modes for which no Ecodesign or Energy Labelling regulati¢vitéiis?€20, p. 7)
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efficiency improvement and emissions abatement (\2dR0). This applies mainly to the future yeasile
historical years in the model are based mostly on actual data (e.g. on thdadand energgonsumption
of products.

B.PAMscenario

For the ECO scenarithe measures prescribed in the Ecodesignergy labellingenergy Star and Tyre
labelling impact is modelled. The ECO scersaedo reflect the final published regulations (\/2820).

In that sensgproduct groups (or usage modes) for which no final regulation has been published have been
removed. Data on newneasures are inserted when they have been finally de€ida@ter 2030 the
scenarios assume that no further legislation and additional measures taken for new predilidie
updated. The consequence is that the effect of measuresZ@8@2050 diminishes or tend to flatten (VHK
2020)

C Calculatiormethod

For the calculation of the energy consumption in the different scendhesstock and the sales of the
different products are modelled. This is combined with the load of each of t@sliances and the
modelling of the energy efficiency (the ratio between energy input and quipjust the amount of energy

use per unit of timg leading to the overall energy consumption per unit of time (here expressed per year).
Implicitly all thee parameters have their uncertainties and many include assumptions (for instance the
future estimation of fuel pricestock and load of specific appliancets.).

For the assessment of this PAWe directly use the modelled energy consumption from Hoedesign

Impact Accounting study for both the BAU and ECO scenarios. For more details on the scenarios we refer to
VHK (2020). In this studthis impact is only available for the EU as a whadeno country specific
information is available from thisusty. Thereforethe savings achieved have been downscaled from EU28
level to Belgiumusing proxy parameters such as GDBmber of households and final electricity
consumption. For heating appliancescorrection for heating degree days was mau&ing that the

demand for heating in Belgium is different from other European countries under different climate
conditions

The emission reduction is calculated with the following formula:

Fhrm =3¢ F* F3

With:
ERrep Federakemissiorreduction(kton CQ-eq)
AF Allocationfactor (%)
P Electricityproduction(MWh)
EF Emissiorfactor (kton CQ-eq/MWh)

Fh e =3 FH H
Fhee =77 BORA| pex 79

Fher =% B(rdexd3axd 3 9

With:

17E.g. positive vote frotine regulatory CommittedVVHK, 2020)
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ERrep Federakemissiorreduction(kton CQ-eq)
ERvor Total emission reduction (kton &€x)
AF Allocationfactor (%)

ESge Energysavingschievedn Belgium

EF Emissiorfactor

ESeu Energy savings achieved in EU

SF Scalindactor

- The allocation factor is 100%. There are regional subsidies for energy efficient refrigamdtors
dryers but these areonly fora specific targegroup (vulnerablehouseholds).

- The energy savings achieved in Europe (EU28) are fek@nthe study Ecodesign Impact
Accountingstatus2019prepared bywHKConsultantsor EUDGEnNergy(2020)

- The scaling factor to go from EU28 to Belgium is calculated for each technology based&dn the
wideimpactandanappropriatescalingactor. Thescalingactorhasbeencalculatecbasedn either
numberof householdsGDRfinal electricityconsumptionand correctedfor heatinglegreedays in
specific cases.

The product categories included in this assessment are listBabie 5 It should be noted that the scope

of ECGAO5 has changed in comparison with previous assessment (VITO/Econo)earZDitte assessment

made in 2017. Gopared to the VITO/Econotec (2015) estimatibrcovers more applianceand both
electricity and fossil fuel fired appliances were included in the 2017 study. This revised assessment of 2021
includes new lots. The traffic light system reports the changgde compared to the previous assessment.

Application Comment BAU scenarii Comment ECOscenario 20352050

(rawdatauntil 2035) (rawdatauntil 2035)
Total WH dedicated| electricity | Unchanged values| Unchanged values| Newdata
Waterheater compared to previous stud compared to previous

until 2035 studyuntil 2035
Total WH dedicated| fossil Unchanged values| Unchanged values| Newdata
Waterheater compared to previous stud compared to previous

until 2035 studyuntil 2035
Total CHcentral Heating| electricity | Unchanged values| Unchanged values| Newdata
combi water heat compared to previous stud compared to previous

until 2035 studyuntil 2035
Total CHcentral Heating| fossil Unchanged values| Unchanged values| Newdata
combi water heat compared toprevious study compared to previous

until 2035 studyuntil 2035
Total CHcentral Heating| electricity | Unchanged values| Unchanged values| Newdata
boiler. spaceheat compared to previous stud compared to previous

until 2035 studyuntil 2035
Total CHcentral Heating| fossil Unchanged values| Values changed compar¢ Newdata
boiler. spaceheat compared to previous stud to previous study until

until 2035 2035
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L* 4

Totalsolidfuel boiler electricity | Unchanged values| Unchanged values| Newdata
compared toprevious study compared to previous
until 2035 studyuntil 2035

Totalsolidfuel boiler coal Unchanged values| Values changed comparg Newdata
compared to previous stud to previous study until
until 2035 2035

Subtotal AHCcentralair | electricity | Value change for the yeal Valuechangefor the year| Newdata

cooling 20350nly. 20350nly.
Subtotal AHCcentralair | electricity | Unchanged values| Values changed compar¢ Newdata
heating compared to previous stud| to previous study until
until 2035 2035
Subtotal AHCcentral air | fossil Unchanged values| Values changed compard Newdata
heating compared to previous stud to previous study until
until 2035 2035
LHtotal electricity | Unchanged values| Values changed comparg Newdata
compared toprevious study| to previous study until
until 2035 2035
LH total coal Unchanged values | Values changed compared | New data
compared to previous study | to previous study until
until 2035 2035
LH total oil Unchanged values | Values changed compared | New data
compared to previous study | to previous study until
until 2035 2035
LH total gas Changed compared to | Values changed compared | New data

previous study. Takes into | to previous study until
account cooker. open fire | 2035
gas. closed fire gas and tube

heaters)
Total RAC room air | electricity | Unchanged values | Values changed compared | New data
conditioner compared to previous study | to previous study until

until 2035 2035
Total VU (electricity only) | electricity | Unchanged values | Unchanged values | New data

compared to previous study | compared to previous

until 2035 study until 2035
Total VU (heat savings by | fossil Unchanged values | Unchanged values | New data
ventilation) compared to previous study | compared to previous

until 2035 study until 2035
Total lighting  (incl. | electricity | Values changed Values changed compared | New data
standby) to previous study until

2035
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DP  total electronic | electricity New data
displays

Total STB set top boxes| Electricity New data
(complex & simple)

Total VIDEO (games) Electricity New data
Total ES enterprise | electricity New data
servers

DP TV total on mode + | Electricity New data
standby

DP monitor total Electricity New data
DP signage total electricity New data
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DS data storage products | Electricity | NEW. New data
total
Total PC electricity electricity | Unchanged values | Unchanged values | New data
compared to previous study | compared to previous
until 2035 study until 2035
Total imaging | Electricity | Values changed Values changed compared | New data
equipment. electricity to previous study until
2035
Total SB (networked) | Electricity | Values changed Values changed compared | New data
sandby (excl. double) to previous study until
2035
EPS double counted | Electricity | NEW New data
substracted
Total BC battery charged | Electricity New data
devices
Total UPS — | Electricity New data
uninterrupted power
supplies
Total RF Household | Electricity | Unchanged values | Values changed compared | New data
Refrigerators & freezers compared to previous study | to previous study until
until 2035 2035
Total CF commercial | electricity | Values changed Values changed compared | New data
refrigeration to previous study until
2035
PF storage cabinets all electricity | Unchanged values | Values changed compared | New data
types compared to previous study | to previous study until
until 2035 2035
PF process chiller alll electricity | Unchanged values | Values changed compared | New data
MT&LT compared to previous study | to previous study until
until 2035 2035
PF condensing unit. all electricity | Values changed Values changed compared | New data
MT& LT to previous study until
2035
Total CA cooking | Electricity | Values changed Values changed compared | New data
appliances to previous study until
2035
Total CA cooking | Gas Unchanged values | Unchanged values | New data
appliances compared to previous study | compared to previous
until 2035 study until 2035
ICEDD| Gaus§ TML| VITO 39




. j PaMs from the federal 2022030 NECR 2021 evaluation of emissions reducti¢n2021,June 23

Total CM household | Electricity New data
coffee makers

Total WM household | Electricity | Values changed because it| Values changed compared | New data

washing (washing takes into account dryers to previous study until
machines and dryers) 2035
Total DW household | electricity | Unchanged values | Unchanged values | New data
dishwasher compared to previous study | compared to previous
until 2035 study until 2035
Total LD household | electricity | Unchanged values | Unchanged values | New data
laundry dryer compared to previous study | compared to previous
until 2035 study until 2035
Total VC Vacuum Cleaner | electricity | Unchanged values | Unchanged values | New data
compared to previous study | compared to previous
until 2035 study until 2035
Total FAN industrial | electricity | Unchanged values | Unchanged values | New data
(excl. box & roof fans) compared to previous study | compared to previous
until 2035 study until 2035

Total MT elec. Motors LV | Electricity | Values changes because | Values changed compared | New data

0.12-1000 kW previously Motors 0.75-375 | to previous study until
kw 2035
Total WP water pumps electricity | Unchanged values | Values changed compared | New data
compared to previous study | to previous study until
until 2035 2035
Total CP standard air| electricity | Unchanged values | Values changed compared | New data
compressors. compared to previous study | to previous study until
until 2035 2035
Total WE  Welding | Electricity | NEW New data
equipment
Total TRAFO  utility | Electricity | NEW. New data
transformers
Total energy sector electricity | Unchanged values | Values changed compared | New data

compared to previous study | to previous study until
until 2035 2035

Tyres replacement & | On-road Values changed because | Values changed compared | New data
OEM tyres (cars. vans. | fuels takes into account OEM | to previous study until
truck/busses) tyres 2035

Table21: Productategories included for PAM-BQ5 and the changes made compared to the previous assessment
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D Non compliancescenario

The European study assessed the impact of the Ecodesign Directive based on preparatory atddiegew
as well as impact assessment. 3énstudies do not take into account the possibility thsttareof product
onthe marketmightbe non-compliantwith the regulationsdueto limitationsin the market surveillance. In
that sensea first estimate of the possible reductionreported savings dut non-compliance (NC) is
performed. The results are provided only for the total over all progumiips The EuropeanCourt of
Auditorsrefers to a 10% of energysavingslost due to non-compliance.Although this value can show
limitations (see VKH 2020 for more informajjdi0% is the valuappliedin this study (VKH2020).

3.6.3. Main assumptions

A General assumptions

Allocationfactor

This PAM is about the impact of the European Ecodesign Directive for Bdtgiummpact ofthis measure
is completely federal. Therefqrine allocation factor is set to 100%.

Emission factors

Electricity:it is assumed that the electricity would not have been produced in a CCGT powgs@éant
section3.1). It is also possible that the reduction of electricity prditductakes place in coal fired power
plants (with a higher emission factor) or in nuclear power plants (with a lower emission factor).

When electricity transport and distribution lossesb%4) are also taken into accouttien the emission
factor of electricity consumption 881g CGkWhin 2021as the loss factor is applied to the electricity EF
This last factgmvhich evolves over timéas been adopted for this study.

Road vehiclegshe average value of diesel andgglne has been assumed. Despite howadaystvehicles
in Belgium drive on dies¢his may change in the future. It should be noted that oncefosail fuel fired
vehicles (e.g. electric) are being introductc effective emission factor (representitige entire fleet)
reduces and the impact of this PAM for vehicles will be lower.

Fossil fuetdfor coal an emission factor of 333.8 kg/T@Wh has been used. For oil this factor amounted 264
kg CQTWh and for natural gas 201 kgAJ®Vh. Where fossil imentioned as fuethe assumption is used
that 80% is natural gas and 20%wilich yields an emission factor of 213.6 kg/TQ@h.

Scaling from EU to BE situation

To translate the EU level results in the VHK study to Belgidownscaling iseeded. This is done using
proxy parameters such as GDBmber of householddinal electricity consumptigretc. To derive these
proxies projections for parameters for the future years have been uisased on statistical information
assumptions and éapolations.
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<

Scaling factor for heating degree days (HDD)

Based on European data available from the EEA and Eueasstsessment of historical heating degree days

at EU level and at individual country level has been made. It was tfoatdespite yearto-year variation of

the ratio between HDD in Belgium and the EU as a wheleatio there was no trend. The average ratio over

all available years was usachich was calculated to be BE / EU = 1 /1.137 (thus the demand for heating i
Belgium in terms of HDD would be lower than the European average). This scaling is applied only for heatir
devicesas all other appliances are assumed to be largely independent of climatological conditions.

B.BAUscenaricassumptions

In the BAlscenarigit is assumed that no additional policies are implemented with regard to the present day.
This means that the BAU scenatrio reflects the situation without Ecodesign in place. For more inf@e®ation
VHK study (VHR020).

CPAM scenario assumptisn

There are no specific assumptions for the PAM scerarimore information see VHK study (VBE&20).

D.Noncompliance scenario

Assumption of a 10% loss of energy savings due teomplianceconstant over the years (VHX020).

3.6.4. Data sources

*  VHKEcodesigtmpactAccounting Statusreport. June 2020Reportfor EUDGEnergy.

. VHK EcodesigimpactAccounting StatusJanuan2016.Reportfor EUDGEnNergy.

. Vito/Econote¢ 2015. Evaluation of the impact of policy instruments and measures
implementedin the contextof the Federal climate policy. Mar@915.

For the proxy data. Table 6 presents the data used and their source.

Proxy

parameter SourceEU28

SourceBelgium

POP
(population)

BelgianFederal Statistical Agency (historica
dataand projections)

https://statbel.fgov.be/fr/themes/populatio

Eurostat(historicaldata and projectionsntil
2020

http://appsso.eurostat.ec.europa.eu/nui/shq

n/perspectivesde-la-population#panell4

w.do?dataset=proj 15npms&lang=en

For consistency with the assumptions tbe
EUZ28 levethe population projectiodisregard
the Brexitin placesincelstJanuary2021, and
assumesan EU 28

population projection. (VHK 2020).

Eurostat population projections (2019-
2100).
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HH Belgium Federal Statistics Agency -|Eurostat for historical years
(households) | ménages privés en Belgiques au 1ler|(http://appsso.eurostat.ec.europa.eu/nu
janvier 1992-2071 | i/show.do?dataset=Ifst_hhnhtych&Ilang=
(https://statbel.fgov.be/fr/themes/popul | en). after 2019 no data available.
ation/perspectives-de-la-
. For projections. the trend in the number of
population#panel-12) )
people per household from Belgium has been
extrapolated to Europe (using population
statistics).
GDP Eurostat Eurostat. [IASA GAINS model GDP projections
for future years (latest projections using
http://ec.europa.eu/eurostat/data/database scenario WPE_2014 CLE) calculated as
relative change with respect to latest Eurostat
year. Linear extrapolation beyond 2030.
http://ec.europa.eu/eurostat/data/database
Historical data (2011-2019): Eurostat - Data
Explorer (europa.eu)
FINELEC (final | Eurostat energy statistics. linear extrapolation | Eurostat energy statistics, linear extrapolation
electricity for future years for future years
consumption)
http://appsso.eurostat.ec.europa.eu/nui/sho | http://appsso.eurostat.ec.europa.eu/nui/sho
w.do?dataset=nrg 100a&lang=en w.do?dataset=nrg 100a&lang=en
VKM  (vehicle | Vehicle kilometers in future years by vehicle | Vehicle kilometers in future years by vehicle
kilometers) type: TREMOVE model v3.3.2 (TML) type: TREMOVE model v3.3.2 (TML)
http://www.tmleuven.be/methode/tremove | http://www.tmleuven.be/methode/tremove
/home.htm /home.htm
Table22: Description of data sources
3.6.5. Results

Thecalculatedeductionusingthismethodologyhasbeeninterpretedandpresentedasthe maximunreduction.
Mainreasonsre:

9 Uncertaintyin the calculationgboth in the EUstudyitselfand methodologyof downscalingo Belgium
presented irthis sheet)

1 Possibilitythat the EcodesigrDirectivedoesnot resultin the projectedreductions(nonperforming
to someextent)

1 InNewMemberStateqEasEurope}he averaganstallationageofthe currentstockislikelyto beolder.
thereforethe potentialfor reductionis likelyto be higher irthesecountries
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For specifiproducts other technology developments or mitigation measures may be taken which take away
part of the reduction potential of the Ecodesign Directime.example is the use of more efficient tyres
which reduces fuel consumption in carat the CQreduction associated with that is likely to change in

future years considering the ongoing developments in (a.0.) electric vehicles.

Given the main uncertainties described ahale exact quantification of the reduction that will be achieved
through impémentation of the Ecodesign Directive is rather uncertain. Since most of the uncertainties point
towards a possible overestimation of the projected energy savings for Belgiurave chosen to interpret

the calculated reduction as the upper limit. Thedowmit has been estimated at 50% of the calculated
reduction which is an expert judgement. For the likely vahe average between lower and upper estimate
has been assumed (75% of the calculated reduction). It should be noted that the choice ofl 5% as
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the minimum and likely emission reduction are an expert judgeraadtthese values are debatable.

Limitations include the difficulty in retrieving the information necessary to update the study and solving

inconsistencies between the new infornoat and the data already present. The study covers EuR2B

include therefore the UKvhich will be removed in future studies (VE620). The proxy used to estimate

the population at the horizon 2050 is based on w28 andlisregard the Brexit for datansistency

The results are shown Trable23 and Figure6. This PAM is expected to result in a reductiodl&0kton

CQ-eq by 2025and 11500 kton C&eq by 2035. The effects of n@empliance estimates a reduction of

emissions of 8200 ktonG®@q by 2025and 10400 kton C&eq by 2035.

Likely

Noncompliance |

Year  Minimum Maximum JEEZ ETS | NonETS Total ETS | NonETS
2008 114 229 171 353 -182 154 318 -164
2009 350 701 526 498 28 473 448 25
2010 581 1162 871 634 238 784 570 214
2011 890 1780 1335 839 496 1201 755 446
2012 1227 2453 1840 1077 762 1656 970 686
2013 1570 3140 2355 1323 1032 2119 1191 928
2014 1890 3780 2835 1547 1288 2552 1392 1160
2015 2198 4396 3297 1759 1538 2967 1583 1384
2016 2678 5355 4016 2196 1821 3615 1976 1639
2017 3140 6280 4710 2616 2094 4239 2354 1885
2018 3666 7333 5500 3096 2404 4950 2786 2163
2019 4138 8275 6206 3525 2682 5586 3172 2414
2020 4311 8622 6 466 3675 2792 5820 3307 2512
2021 4715 9430 7073 4007 3066 6365 3606 2759
2022 5108 10217 | 7663 4327 3335 6896 3895 3002
2023 5434 10869 | 8152 4544 3608 7336 4089 3247
2024 5755 11509 | 8632 4751 3881 7769 4276 3493

| 2025 | 6099 | 12198 | 9149 | 4076 | 4172 | 8234 | 4479 [ 3755
2026 6 300 12600 | 9450 5071 4380 8505 4564 3942
2027 6550 13101 | 9826 5253 4573 8 843 4727 4116
2028 6800 13601 | 10200 | 5435 4766 9180 4891 4289
2029 7054 14109 | 10582 5621 4961 9524 5059 4 465
2030 7341 14682 | 11012 5835 5176 9910 5252 4 659
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2031 7358 14716 | 11037 5837 5200 9933 5253 4680
2032 7439 14877 | 11158 | 5894 5264 | 10042 5305 4738
2033 7520 15039 | 11279 | 50951 5328 | 10151 5356 4795
2034 7601 15202 | 11401 | 6009 5392 | 10261 5408 4853
| 2035 | 7682 | 15365 | 11524 | 6068 | 5456 | 10371 | 5461 | 4910 |
2036 7672 15345 | 11508 | 6033 5476 | 10358 5430 4928
2037 7662 15324 | 11493 5998 5495 | 10344 5398 4946
2038 7652 15304 | 11478 | 5964 5515 | 10330 5367 4963
2039 7642 15284 | 11463 | 5929 5534 | 10316 5336 4981
2040 7500 15001 | 11251 | 5697 5553 | 10126 5128 4998
2041 7468 14936 | 11202 | 5656 5546 | 10082 5090 4992
2042 7436 14871 | 11154 | 5614 5540 | 10038 5053 4986
2043 7403 14806 | 11105 5572 5533 9994 5015 4979
2044 7370 14741 | 11055 | 5530 5525 9950 4977 4973
2045 7337 14674 | 11006 | 5488 5518 9905 4939 4 966
2046 7307 14615 | 10961 5466 5495 9 865 4919 4 946
2047 7277 14555 | 10916 | 5444 5472 9824 4900 4925
2048 7247 14494 | 10871 | 5422 5449 9784 4880 4904
2049 7217 14434 | 10825 | 5400 5425 9743 4 860 4883
2050 7186 14373 | 10780 | 5378 5402 9702 4 840 4862

Table23: Projected emission reductions from implementation of the Ecodesign Directive in Belgium (irddpn CO

Emission Reductions
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Figure6: Annual emission reductiomsifiimum, maximum and likely scenarios)

3.6.6. Discussion

It is recognized that there are significant uncertainties with this approach. We have considered making ar
alternative bottomup analysis foBelgiumhowever,this would require availability of detailed datasetstioe

stock use and energy efficiency of all the different products. Unfortunatetyinformation was not available

for this assessment
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The emission savings increase rapidly between 2008 and 2030, due to new legislation for new product lot
and the s&e of new, more efficient, appliances. In 2019, the latest GHG emission inventory year available, the
emission savings from the edesign directive correspond with 7% of.@@issions in the sector 1.A. (fuel
combustion activities including energy industries, industry and manufacturing, transport, buildings and other
sectors). Our calculation thus suggests that without thedmsign directive, G@missions in 2019 would be

7% higher in the sector 1.A. The;@mission savings from this measure increase to a maximum&#411

kton in 2035.

For emission savings in the ETS sector, the emission savings amade2h @ Cin 2019, corresponding
with 23% of emissions in theector 1.A.1.a (public electricity and heat production) in 2019. Our calculation
thus suggestshat without the ecedesign directive, G@missions in 2019 would be 23% higher in the sector
1.A.l1a. This is a significant impact, but between 2008 and 2@ @missions in the sector 1.A.1.a showed a
substantial decrease of1%7 kton in Belgium. The ETS €@ission savings increase to a maximum @6%

kton in 2035.

3.6.7. References

1 VHK Ecodesign Impact Accountingtatus report. June 2020. Report for EU D&rdyn Retrieved

from: https://www.vhk.nl/downloads/Reports/EIA/EIA%20Status%20Report%202019%20
%20VHK20201028.pdf

1 VHK Ecodesign Impact Accounting Status January 2016.Reportfor
EU DG Energy.

https://ec.europa.eu/energy/sites/ener/files/documents/Ecodesign%20Impacts% 2 0w 20
%20%20status%20January%2020169%ZDFinaP0160607%20620Npdf

1 Vito/Ecomtec, 2015. Evaluatiorof the impactof policyinstrumentsand measuresmplementedin
the contextof the Federaklimatepolicy.March2015.

3.7. EC-BO1: Tax incentive to promote energy efficiency in households

3.7.1. Description

The objective of this PAM is itmprove the energy efficiency of buildinghis results in a reduction of
emissions in both ETS amoin-ETSectors.

Tax reductions and subsidies have been granted for part of the cost of investments aiming to increase
energy efficiency imouseholds (Vito/Econote@015). This includes investments to improve insulation
(floor, wall, roof and glazing to install efficient installations (condensing boildrsat pumps PV, solar

thermal, thermostats). From 2012 onwardsnly roof insulationgre subsidised. From 2015 onwards
regions are responsible for the measure.

3.7.2. Methodology

The emission reduction is calculated based on the equipment installed in households and the expected
lower energy use of these appliances. The emission reductiolcutatad for each year of the lifetime of

an investment. Emission reductions are no longer calculated once the lifetime is over and the installation
is removed or replaced

A.BAUscenario

Within the Businesasusual scenariano new investments are dotfier insulation or for installing efficient
heat/electricity systems

B.PAMscenario
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Within the PAM scenarjmew investments are done for improving energy efficieAtlyhe investments

from 2004 on are part of this scenario. After the expected lifetimmeadsuresit is assumed that the
reduced C® emissions are no longer a result of the tax incentives or subsidies from the federal
government.

The BAU scenario does mainsiderthat some people will improve energy efficiency in their house even if
no tax eductions and subsidies are availaliteq ridereffect), while the PAM scenario does not take a
possible multiplier effect into account. It is assumed thafibe ridereffect and the multiplier effect will
compensate each other.

The rebound effect isot included in the emission reduction calculatibat it probablyinfluencesthe
achieved emission reduction.

The emission reduction is calculated with the following formula:

Fher =1 70 TF4
With:
ERep Federal emissioreduction (kton C&eq)
AR Allocation factor per type of investment (%)
N; Number of applications per type of investment
UER Unit emission reduction per type of investment (kg)&nit energy saving * EF)

The emission reduction is calculated foctegear of the lifetime of an investment. Emission reductions are
no longer calculated once the lifetime is over and the installation is removed or replaced

3.7.3.  Main assumptions

A.BAUscenaricassumptions

It is assumed that no new investments are done for @tisul or for installing heat/electricity systems

B.PAM scenario assumptions

Allocation factor

The allocation factor differs per investment. It has been calculated following thersathedology as
Vito/Econotec (2015) based on the average investment cost of the technology and the maximum amount
that can be reduced compared to the premiums of tHféedént regions. From 2015 onwardke regions

will be responsible for this tax reduction and the allocation factor for the federal government for new tax
reductions and subsidies will be 0%. The €fssion reduction gained from measures before 2015 are
still allocated to the federal government.
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Unit energy savings

Table24 shows the unit energy savings (in GJ per application per year) from Vito/Econotec (2015). The unit
energy savings depend on the type of technology and the efficiency of the old arsitusdion. A more
detailed description of the calculation of the unit energy savings is provided in Vito/Econotec (2015).

Conde| Roof Heat Double PV Solar Wall Floor Thermosta| Passive

nsing |insulatio pump glazing | (kWh/uni thermal |insulatio insulatio| ts (GJ/unit| house

boiler n (GJ/uni (GJ/uni|t) (kWh/uni n n (KWh/uni

(GJ/un (GJ/unit t) ) ) (GJ/unit (GJ/unit t)

it) ) )
2004 |478 |427 625 |153 |[2125 |520 333 35 45 9577
2005 |478 |381 625 |145 |2125 516 344 35 45 9577
2006 |478 |378 625 |152 2125 511 486 35 45 9577
2007 |478 |37.0 625 |160 2125 |506 343 35 45 9577
2008 272 |232 625 |97 2125 |51 287 3.1 39 9577
2009 272 |231 625 |87 2125  |496 278 31 39 9577
2010 272 |243 625 [9.9 2125  |492 319 3.1 39 9577
2011 |272 |243 625 |99 2125  |488 319 3.1 39 9577
2012 |272 |243 625 |99 2125  |485 319 3.1 39 9577
2013 |27.2 |243 625 |99 2125  |482 319 3.1 39 9577
2014 |272 |243 625 |99 2125  |469 319 3.1 39 9577
2015 |27.2 |243 625 |99 2125 |45 319 3.1 39 9577
2020 272 |243 625 |99 2125 | 448 319 3.1 39 9577
2025 |272 |243 625 |99 2125 |432 319 31 39 9577
2030 272 |243 625 |99 2125  |416 319 3.1 39 9577
2035 272 |243 625 |99 2125 {400 319 3.1 39 9577

Table24: Unit energy savings per application (GJ/year)

The unit energy savings is comparable to key figures from other studies (see next pajagraphs
therefore the unit energy savings from Vito/Econotec (2015) has been used.

Energy reductions from insulation
SenterNovem (2007) and ECN (2012) provide several key figures for energy efficiency from insulation.

SenterNovem (2007) indicates a reduction of natural gas us2dh# per n¥ per year for roof insulatian
14-34 n? per n? per year for double glazing-19 n¥ per n¥ per year for wall insulation and Fmper n?
per year for floor insulation. ECN (2012) indicates a reduction of natural gas use*qfekr3whper year
for roof ingulation, 5-17 n? per n? per year for double glazing-9 n¥ per n¥ per year for wall insulation
and 2.52.8 n¥ per n? per year for floor insulation.

With an average size of 7# for roof and floor insulationl5 n? for double glazing and 100%rfor wall
insulation this results in a reduction of energy consumption presentdbie25.

Vito/Econotec ‘ SenterNovem2007 ECN2012
Roof insulation 23.1-42.7 9.4-63.2 30.4
Double glazing 8.7-15.3 6.6-16.1 2.4-81
Wall insulation 27.8-48.6 28.5-60.1 25.3-28.5
Floor insulation 3.1-3.5 7 5.9-6.6
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Table25: Reduction oénergy consumption

The unit energy savings from Vito/Econotec (2015) are in the same order of magnitude as the energy
reduction from SenterNovem (2007) and ECN (2012). Only for floor insptla¢i@mergy reduction differs

by a factor of two. The differee can be explained by the fact that the average heat loss through floors in
the Netherlands is much higher than in Belgium (data from Entranze) and therefore the possible energy
savings in Belgium is lower.

Thereforewe continued to use the urgnergy savings from Vito/Econotec (2015) for all type of insulation.
Condensing boiler

Compared to SenterNoverB007: When a boiler is replaced by a condensing hdilen the maximum
reduction of energy consumption isl8% (depending on the old boilesad). In ECN (20)L2Zhe maximum
reduction of energy consumption is28%. In 2014Belgium used 25820 TJ for residential combustion
(CRF tables from June 2016). Dividing this by 3 693 544 hpusésdfbel.fgov.be), results in an average
69.4 GJ per house. A reduction 2% results in an energy reduction of-23L9 GJ per unit per year.

The unit energy reduction in the Vito/Econotec report (2015) is higher-4Z27/82GJ/unit) than the
reductioncalculated from the data from SenterNovem (2007) and from ECN (2012). This is mainly caused
by the fact that in Belgium more fuels are used for residential heating and therefore a larger energy
reduction can be achieved (data from Entranze). Thergfegeontinued to use the unit energy savings

from Vito/Econotec (2015) for the condensing boilers.

Heat pumps

The unit emission reduction for heat pumps has been taken from the VITO/Econotec (2015) report. This
factor is based on an average capacity of 82000 full load hours and a COP of 3.5. Compared to the values
found in other studies in literaturenly the COP could be highetich would mean a higher unit emission
reduction. Howevergiven that the average capacity and full load are typical valuapared to other
estimates in literaturghere has been no reason to change to the Vito/Econotec (2015) estimate for the unit
emission reduction for heat pumps.

PV

In Vito/Econotec (20)5the CQ emission reduction from PV is calculated with an average PV installation
size of 2.5 kWp and an efficiency of 850 kWh/kWp. An installation size of 2.5 kWp equals approximately 10
solar panels (depending on the capacity of the solar panel).

Unit emissiomeduction (UER)

The unit emission reductions have been calculated by multiplying the unit energy savings with an emission
factor. The emission factor depends on the type of fuel that is saved. For heat related investments
(insulation boilery, the emissio factor varies between 60 kg £@J and 65 kg G&J depending on the
average fuel type saved (natural gas (55.8 kg@Xpor and heating oil (73.3 kgAL&J3)).The electricity
emission factofsee sectiord.1) is used for electricity related investments (PV).

Table26 shows the unit emission reductions (in kg @& application per year) from Vito/Econotec (2015).
These values have been used in the calculation efe@@sions reduction from energy effiooy in
households
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Year | Condensing | Roof Heat |Double PV Solar Wall Floor Thermostats Passive
boiler insulation pump | glazing thermal |insulation insulation house

2004 |3169 2507 1954 | 932 808 | 355 2070 227 291 2146
2005 |3169 2242 1954 | 886  [808]353 2144 227 291 2146
2006 |3169 2242 1954 | 926 808 | 349 3027 227 291 2146
2007 | 3169 2174 1954 |973  [808]345 2133 227 291 2146
2008 |1843 1449 1954 | 619 808 | 342 1872 200 256 2146
2009 |1843 1439 1954 (554 808 | 339 1813 200 256 2146
2010 | 1843 1517 1954 | 633  [808]337 2079 200 256 2146
2011 |1843 1517 1954 (633 808 | 334 2079 200 256 2146
2012 |1843 1517 1954 (633 808 | 332 2079 200 256 2146
2013 1517

2014 1517

Table26: Unit emissiomeductions per application (kg CO2/year)

A comparison of the unit emission reductions with other studies is difficult due to differences in the fuel
mix in the BAU scenario. Therefopaly a comparison is made for the unit energy savingspé@egraph

above). The unit energy savings are comparable to several other studies and the emission factors are in the
range of emission factors of natural gas and heating oil. Therefereoncluded that the unit emission
reductions are applicable for é@siating the emission reduction of energy efficiency investments in
Belgium.

Lifetime of investments
The lifetime of investments is presentediable27. These are from E2010.

Investment Life expectancy

Condensing boiler 20 years
Roof insulation 25 years
Heat pump 25 years
Double glazing 30 years
PV 23 years
Solar thermal 20years
Wall insulation 30 years
Floor insulation 25 years
Thermostats 10 years

Table27: Expected lifetime for each investment (years)

Minimum and maximum scenario

The emission reduction is calculated using average valuesufober of applications and UERS. In
Vito/Econotec (2025the minimum and maximum emission reduction is calculated using a Monte Carlo
analysis. The uncertainty range resulting from the Monte Carlo analysis in the Vito/Econotec report (2015)
is presentedri Table28. The 95% uncertainty range has been used to calculate the minimum and maximum
emission reduction.
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Mean emission Min emission Max emission

95% uncertainty

gg:zt)lon (kton gg::t)lon (kton Ec:agl;:t)lon (kton range (%)
2004 124 69 180 + 45%
2005 249 166 333 + 34%
2006 407 295 520 + 28%
2007 657 504 810 +23%
2008 915 732 1097 +20%
2009 1228 1030 1426 +16%
2010 1659 1447 1872 +14%
2011 2129 1901 2357 +12%
2012 2181 1958 2404 +11%
2013 2214 1998 2431 +11%
2014 2264 2051 2478 +11%
2015 2258 2054 2461 +9%
2016 2247 2053 2442 +9%
2017 2236 2048 2425 +9%
2018 2231 2042 2419 +9%
2019 2219 2030 2408 +9%
2020 2208 2015 2401 +9%
2021 2208 2019 2397 +9%
2022 2208 2024 2392 +9%
2023 2208 2028 2387 +9%
2024 2166 1993 2338 +9%
2025 2123 1958 2288 +9%
2026 2076 1916 2237 +9%
2027 1985 1829 2141 +10%
2028 1891 1737 2045 +10%
2029 1744 1595 1892 +11%
2030 1566 1424 1709 +12%
2031 1314 1181 1446 +14%
2032 1257 1122 1392 +15%
2033 1197 1059 1335 +16%
2034 1048 914 1181 +18%
2035 861 740 981 +21%

Table28: Emission reductions and uncertainty range

3.7.4. Data sources

Data sources for each indicator are presente@iahle29.
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Indicators Exante values Expost values

AF See assumptions See assumptions (0% from 2015
Number of applications (N) FPS Finance n.a. (no new applications)
Emission factor (EF) Seeassumptions See assumptions

Table29: Description of data sources

3.7.5. Results

From 2015 onwardghe regions are responsible for this tax reduction and the allocation factor for the
federal government for new tax reductions asubsidies will be 0%. The L¥nission reduction gained
from measures before 2015 are still allocated to the federal government.

After the expected lifetime of measuré@ss assumed that the reduced £#nissions are no longer a result
of the tax incentives or subsidies from the federal government. Theré¢fierannual emission reductions
decrease from 2022 oRigure7 presents the minimum and maximum scenario for the annugé@@sion
reductions

Emission Reductions
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Figure7: Annual emission reductiomsifiimum,maximum and likely scenarios)

3.7.6. Discussion

This emission calculati@ontains many variables and uncertainties. The main uncertainties in the emission
reduction calculation include the emission reduction units and the average lifetime. The energy reduction
units have been compared to energy reduction units in several sthdies which show similar values

and therefore the average emission reduction is probably the most likely.

The possible largest variable that is not included in the emission reduction calculations is the rebound
effect. Because the rebound effect is riaken into accountthe calculated annual emission reduction
could be an overestimation

3.7.7. References
9 Vito/Econote¢2015. Evaluation of the impact of policy instruments and measures implemented
in the context of the Federal climate policy. March 2015.

1 CRF tables from Belgium (version June 2016). Available via:
http://unfccc.int/national reports/annex_i_ghg _inventories/national invem®risubmissions/items/9492.php

1 Entranze data on energy consumptioAvailable viahttp://www.entranze.enerdata.eu/#/sharbeating
unit-consumptionper-dwellingat-normalclimate.html
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1 SenterNovem2007. Kompas energiebewust wonen en werken. Cijfers en tabellen 2007.

1 ECNZ2012.Besparingsgetallen energiebesparende maatreg&€mn report number P153Z0CN
E12-013.

I EGC 2010. Recommendations on measurement and verification methods in the framework of
directive 2006/32/EC on energy ende efficiency and energy serviedBreliminary Draft2010.
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3.8. EC-B03: FRGE

3.8.1. Description

The objective of this PAM is to improve the energyieficy of buildingsThis results in a reduction of
emissions in both ETS amon-ETSectors.

The Fund for the Reduction of the Global cost of Energy (FRGE) was used to improve the energy efficiency
of housings for disadvantaged people via cHeaps (Vito/Econote@015). The FRGE is transferred to the
regions on 1 January 20Xmd therefore 2014 is the last year included in this PAM.

3.8.2. Methodology

The emission reduction is calculated based on the equipment installed in households arpettied

lower energy use of these appliances. The emission reduction is calculated for each year of the lifetime of
an investment. Emission reductions are no longer calculated once the lifetime is over and the installation
is removed or replaced

A.BAUscerario

Within the Businesasusual scenariano new investments are done for insulation or for installing efficient
heat/electricity systems.

B.PAMscenario

Within the PAM scenarjmew investments are done for improving energy efficiency. All the investments
from 2004 on are part of this scenario. After the expected lifetime of measuiesassumed that the
reduced C®@ emissions are no longer a result of the tax incentives or subsidies from the federal
government.

In the previous assessmef\tito/Econotec 2015) report it was indicated that a significant number of
people have used a loan from FRGE and also benefited from a tax reduction. To prevent double counting
with measure E®O01, this calculation only includes lemcome households thato not pay taxes and who
therefore were not able to profit from a tax deduction under the present measure.

The BAU scenario does not take into account that some people will improve energy efficiency in their house
even if no tax reductions and subsidae available (freerider effectwhile the PAM scenario does not

take a possible multiplier effect into account. It is assumed that the freerider effect and the multiplier effect
will compensate each other.

The rebound effect is not included in the enmssreduction calculatiorbut it probablyinfluencesthe
achieved emission reduction.

The emission reduction is calculated with the following formula:

Fher =7 40 Trd

With:
ERep Federal emission reduction (kton £
AR Allocation factor per type of investment (%)
N; Number ofapplicationger type of investment
UER Unit emission reduction per type of investment (kg)CO
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3.8.3.  Main assumptions

A.BAUscenaricassumptions

For theBusinessisusualscenariq it is assumed thano new investments are done for insulation or for
installing efficient heat/electricity systems.

B.PAM scenario assumptions

Number of applications

For 2014 Vito/Econotec (2015) used a distribution based on the information faaxpayersof 2008
2013. For this yeatwo scenarios with respect to the number of applications in 2014 were used:

1 a minimum and likely scenario where the total number of applications in 2014 is the same as in
2013.

I a maximum scenario where there is a (moderatejease in applicationsimilar to the increase
between 2012 and 2013.

This approach has also been followed in the present assessment

3.8.4. Data sources

Data sources for each indicator are presente@iahle30.

Indicators Exante values Expost values

AF Equal to E®O1 (Vito/Econoteq Equal to E®O01 (Vito/Econoted
2015) 2015)

Number of applications (N) 20082013: FRGE n.a. (no new applications)
2014: Vito/Econotec 2015 (see
assumptions)

Emission factor (EF) Equal to E®O01 (Vito/Econotedq Equal to E®01 (Vito/Econotec
2015) 2015)

Table30: Description of data sources

3.8.5. Results

From 2015 onwardghe regions are responsible for this tax reduction and the allocation factor for the
federal government for new tax reductions and subsidies will be 0%. Bremi¥Sion reduction gained
from measures before 2015 are still allocated to the federal government.

After the expected lifetime of measuré@ss assumed that the reduced £#nissions are no longer a result
of the tax incentives or subsidies from the federal government. Theré¢fierannual emission reductions
decrease from 2022 ofigure8 presents the minimum and maximum scenario for the annug¢@@sion
reductions.
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Figure8: Annual emission reductions (minimunaximum and likely scenarios)

3.8.6. Discussion

This emission calculation contains many variables and uncertainties. The main uncertainties in the emission
reduction calculation include the emission reduction units and the average lifetime. The energy reduction
units have been compared energy reduction units in several other studiebich show similar values

and therefore the average emission reduction is probably the most likely.

3.8.7. References

9 Vito/Econote¢2015. Evaluation of the impact of policy instruments and measures implemented
in the context of the Federal climate politjarch 2015.

3.9. EP-A01: Offshore wind energy and tidal energy

3.9.1. Description

The objective of this PAM is to stimulate the production eégrelectricity in the North Sea area under
Belgian jurisdictionwhich falls under the responsibility of the federal governmdihis results in a
reduction of emissions in the ETS seaod not innon-ETS

Green electricity productiomased on offshorevind is stimulated with a system of green (federal)
certificates. Green certificates are used to certify that a given amount of green electricity is produced by
an electricityproducer anctan be sold at a guaranteed fixed minimum price. In 28i8mirimum price
guarantee was adjusted to a system with a flexible price for new offshore wind energy locations

On 18 December 201fhe federal government set a target of 4011 MW for electricity from offshore wind
in 2030 (Source: Europe@ommission2019).

3.9.2. Methodology

The emission reduction is calculated based on the electricity production and the assumption that this will
result in a reduction of natural gas use for electricity production.
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A.BAUscenario

Within the Businessasusualscenaio, no offshore wind parks are constructed. The electricity production
from offshore wind is zero.

B.PAMscenario

Within the PAM scenarjove have calculated a minimum and a maximum annual emission reduction; in
both scenarios there is no increase of capgapdst 2030. The minimum emission reduction is calculated
with the assumption of 3100 full load houtee maximum emission reduction is calculated with the
assumption of 3500 full &l hours. It is also assumed that offshore wind turbines are replackd ehd

of theirlifetime. This is in line with the NECP scenario (European Commn2§siéh The likely scenario is
equal to the minimum scenario.

The emission reduction is calculated with the following formula:

Fh s =% F* F3

With:
ERep Federakemissiorreduction(kton CQ-eq)
AF Allocationfactor (%)
P Electricityproduction(MWh)
EF Emissiorfactor (kton CQ-eq/MWh)

The electricity production in future years is estimated by multiplying the installed capacity with dukrage
load hours. The emission reduction in future years is calculated with the following formula:

Fdhrm =3% FX7 % F1

With:
ERep Federalkemissiorreduction(kton CQ-eq)
AF Allocationfactor (%)
C Installedcapacity(MW)
H Fullloadhours(h)
EF Emissiorfactor (kton CQ-eq/MWh)

3.9.3.  Main assumptions

A.BAUscenaricassumptions

It is assumed that no offshore wind farms are constructed and the electricity production from wind farms
is zero.

B.PAM scenario assumptions

Electricityproduction(P)

The electricity production for future years is calculated by multiplying the expected installed capacity and
the full load hours.
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Installed capacity (C)

The installed capacity for future years (22180) is based on information from th&tional Energy and
Climate Playjwhich indicated an increase of installed capacity of 1750 MW by 2030. The plan lays out an
indicative timelingin which it is foreseen to have an additional 700 MW installed by 2025 and another
1050 by 2027 (se€able31). The target for 2030 amounts to 4011 MW.

Year InstalledcapacitMW)

2020 2261
2025 2961
2027 4011
2030 4011

Table31: Expected installed capacity for the years

Concerning wave energihas to be mentioned that as no information on installed capacity could be found
in the NECRhis has been set at 0.

Full load hours (H)

An assumptin of 3100 full load hours is used for the minimum and likely scemdrie 3500 full load
hours is assumed for the maximum scenario.

In 2011 2014 and 2015almost no additional offshore wind capacity was instabed therefore the
electricity was prduced by wind turbines that were already operational by the beginning of the year. The
full load hours can be calculated by dividing the electricity production with the installed capaigies2
illustratesthe installed capacityhe electricity production and the calculated full load hours for a selection
of years.

Installed capacity Electricity Calculated full
(MW) p“()g\lﬁ:;) f load hours
2009 32 82 -
2010 197 190 -
2011 197 709 3599
2012 381 854 -
2013 708 1540 -
2014 708 2216 3130
2015 712 2613 3680
2016 712 2390 3357
2017 877 2870 3273
2018 1186 3411 -
2019 1559 4794 -

Table32: Calculation of full load hours

The full load hours have not been calculated for the years, 2009 2012 and 2013ecause thénstalled
capacity has expandetibstantiallyin these yearsin 2015 the installedcapacity expanded slightly. The
full load hours are calculated by dividing the electricity production in 2015 with the instapedityn
2015. If we would assume that the newly installed capacity in 2015 did not produce any elgbigicity
the calcdatedfull loadhours wouldbe 2613 /708* 1 000=3 691 hours.
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Similar to the Vito/Econotec repomive assumed the full load hours to be somewhat lower than the
calculated full load hours for these three yedéescause the wind turbines arelatively new. Oldewind
turbinesprobably haveessfull loadhoursdue to maintenanceor technicalmalfunctioning.

Emissiorfactor

Electricity:it is assumed that the electricity would not have been produced in a CCGT power plant (see
section3.1). It is also possible that the reduction of electricity prdauctakes place in coal fired power
plants (with a higher emission factor) or in nuclear power plants (with a lower emission factor).

When electricity transport and distribution losseH%4) are also taken into accoutiten the emission
factor of electicity consumption is 381 g @KNh in 2021 as the loss factor is applied to the electricity EF.
This last factgmvhich evolves over timéas been adopted for this study.

3.9.4. Data sources

Data sources for each indicator are presente@iahle33:

Indicators Exante values Expost values
AF 100% for federal
Electricity production (P) | 20082009: n.a.
Vito/Econotec
(2015)

20102015: IEA2016

2016-2019: Eurostagt2019

Capacity(C) n.a. NECPSeeassumptions
Fullloadhours(H) n.a. Seeassumptions
Emissiorfactor (EF) Vito. Econoted2015, seeassumptions

Table33: Description of data sources

3.9.5. Results

In the NECRt is expected that the installed capacity will increase up262MW in 2020. This is more
than the goal of 2000 MW by 2020. For 2(B@ target of 4011 MW has been set.

The annual Cemission reduction due to offshore wind engngill increase until 2030. After 2Q36e

CQ emission reductions might increase even further if end of life turbines are replaced by new and bigger
installationsand if hybrid interconnections are made. This is not taken into accountHigueed presents
minimum and maximum scenario for the annuaj @@ission reductions.
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Figure9: Annual emission reductions (minimumaximum and likely scenarios)

3.9.6. Discussion

The main uncertainties in the emission reduction calculation include the amffuiitioad hours and the
future installed capacity. The likely scenario is equal to the minirseenario andcould be an
underestimation of the actual emission reductions.

3.9.7. References

9 Vito/Econote¢2015. Evaluatiorof the impactof policyinstrumentsand measuresimplemented
inthe contextof the Federaklimatepolicy.March2015.

1 IEA 2016. IEA Wind TCP. 2015 annualreport. August2016. Available
via:https://www.ieawind.org/annual reports PDF/2015/Belgium.pdf

1 Eurostaf 2020. SHARES Belgium. Available via:
https://ec.europa.eu/eurostat/web/energy/data/shares

1 EuropeanCommission2019.NationalEnergyand ClimatePlanfor Belgium2021-2030. Available
via: https://ec.europa.eu/info/energglimate-changeenvironment/implementatioreu
countries/energyand-climategovernanceand-reporting/nationalenergyandclimate-plans_en

3.10. EP-A02: Energy taxation

3.10.1. Description

The objective of this PAM is to increase the production of green electricity. This results in a reduction of
emission in ETS sectand not imon-ETSectors.

Production of green electricity is stimulated at both the federal level and the levels of the three regions.
The regions offer ecology grants that can be cumulated with the federal measures. The federal government
has also tken severaladditional measures which reduce the relative cost of electricity from renewable
sources. The federal government has established a special excise tax on fossil fuel for electricity production
(for heavy oil and for coal). AJsbe regions offe ecology grants that can be cumulated with the federal
measures (Vito/Econote2015).

Due to these taxeshe use of biomass and natural gas are relatively cheaper. WithiRAM only the
impact of these taxes on the use of biomaspisntified.
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3.10.2. Methodology

The emission reduction is calculated based on the electricity production and the assumption that this will
result in a reduction of coal combustion for electricity production.

A.BAUscenario

Within theBusinessasusualscenarigthe coal fired power plants continue to produce electricitithout
co-combustion of biomas3he use of biomass for electricity production is zero.

B.PAMscenario

Within the PAM scenarjdiomass is used for electricity production (in plants for electrictigduction

only). This does not include the combustion of the renewable fraction of waste. Annual emission reductions
are calculated within one scenariassuming that capacity for biomass combustion will not increase
compared to 2014.

The emissiomeduction is calculated with the following formula:

ther=vhe

With:
ERep Federakemissiorreduction(kton CQ-eq)
AF Allocationfactor (%)
Psio Electricityproductionfrom biomasqGWh)
EF Emissiorfactor (ton CQ-eg/MWh)

3.10.3. Main assumptions

A.BAUscenaricassumptions

Within the Businessasusualscenarigit is assumed that the coal fired power plants continue to produce
electricity, without cocombustion of biomas3he use of biomass for electrigisoduction is zero.

B.PAM scenario assumptions

Allocationfactor

The allocation factor has been calculated in the Vito/Econotec report)(2@ied on the relative size of

the impact of these measures on the cost of electricity production. Other measitinessvimpact on the

cost of electricity production are the carbon price and the green certificates for biomass. The tax on coal
has a relative impact of 5.71% of the cost of electricity production. This is used as an allocation factor for
the federal part

Electricityproductionfrom biomass

In Vito/Econotec (2015) and ICEDD (2aWb scenarios were consideredranimum (and likely) scenayio
with no increase of biomass electricity production for 22020 compared to 2014; and a maximum
scenarigwith a linear increase of emombustion of biomass based on an extrapolation of the electricity
production in the period 2002014.

In this updateonly one scenario will be considered. the minimum scenarjas from the NECP (European
Commision 2019) it has become clear that electricity generation from biomass will be decreasing in the
future. Hencethe previous assumption that emmbustion will increase in a linear fashion can no longer
be considered valid.
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Emission factor

This measuravill result in a decrease of coal combustion and an increase of natural gas and biomass
combustion. It is assumed that the increased use of biomass will result in a reduced use of coal. ;Therefore
an emission factor of 950 gram £K®Vh has been used (Vitetonote¢2015).

In 2016 the last coal fired power plant closed. Since the electricity production from biomass is lower than
the electricity production from coal fired power plants in the last yéhis emission factor is still valid.

3.10.4. Data sources
Data sources for each indicator are presentetiahle34:

Indicators Exante values Expost values
AF Seeassumptions Seeassumptions

Electricityproductionfrom | Eyrostat table nrg_105a | Seeassumptions

biomasgFbio) . e
http://ec.europa.eu/euros

tat/web/products

datasetsé/nrg 105a

Eurostat table
nrg_ind_pehcf

Emissiorfactor (EF) Vito. econotec (201p see | Vito. econotec(2015,see
assumptions assumptions

Table34: Description of data sources

3.10.5. Results

Electricity production from biomass-combustion increased in the period 262012, but it decreased in
2013 and 2014. Coal prices were relatively low in Europe in these whanis could have influenced the
smaller amount of biomass that has been combudtgglire10 shows the likely scenario for g€nission
reduction due tdbiomass combustion.

In 2016 the last coal fired power plant in Belgium closedc@ubustion of biomass in a coal fired plant is
therefore not possible in the futurdut Belgium also has power plants solely powered by biomass.
Howeverthe NECkhdicates some of these installations will be closed or redirected over time.
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FigurelO: Annual emission reductions (minimumaximum and likely scenarios)

3.10.6. Discussion

Theelectricityproductionfrom biomassn thisstudyonly includesthe biomasscombustionin electricity

plants (only main activity electricity plants). It does not include the renewable fracti@siaf and it does

not include the electricity production in other installations. Therefibieeamountof electricity production

from biomass in this PAM is lower than the electricity production fb@mass in the Belgian energy
the SHARES

statistics of renewable

energy

(as

presented

https://ec.europa.eu/eurostat/web/energy/data/shares

in

data Bédgium

The main uncertainties in the emission reduction calculation incledtitire use of biomass @tectricity
y scenario

production.

3.10.7. References

1 Vito/Econote¢2015. Evaluation of the impact of policy instrumearsl measures implemented

The
the actual emissioneductions.

k el

in the contextof the Federaklimatepolicy.March2015.

1 Eurostattable nrg_105a:Supply transformationand consumptionof electricity - annualdata.
Availablevia: http://ec.europa.eu/eurostat/web/productslatasetst/nrg 105a

S

endetestimationaf

1 Eurostattable nrg_ind_pehcfGrossproductionof electricityand derivedheatfrom combustible
plant
https://ec.europa.eu/eurostat/databrowser/view/NRG IND PEHCFcustom 578514/default/table

fuels by type

of

and

operator

annual

data.

Available via:

?lang=en

1 EuropeanCommission2019.NationalEnergyand ClimatePlanfor Belgium2021-2030. Available
via: https://ec.europa.eu/info/energglimate-changeenvironment/implementatiore u-
countries/energyand-climategovernanceand-reporting/nationalenergyand-climateplans_en
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3.11.1P-A06: Tax deduction for energy savings
3.11.1. Description

For decadescompanies have been enjoying a tax advantage when they invest in energy, sdvngs
percentage tax deduction level that has varied in time. Information from FPS Finance revealed that the
annualamountof nvest ments benefiting from this tax ded:!
2004 the tax deduction was 13.5% for energy saving investments by companies (instead of 3.5% for
standard investments). For the year 2009 the deduction level was mais£8.5% for energy saving
investmentswhile standard investments no longer benefited from a tax dedudtiefiore being lowered

again to 13.5% for the years 2010 and 2011. From 2011 the deduction level for energy saving investments
has undergone severahanges. It reached a rate of 15.5% in 20¥25% in 2013 and 13.5% for the
following period 2014019 before being raised to 20.0% in 2020 and 25.0% from the years following.

This PAM results in a reduction of emissions in both ETisarel Sectors.

3.11.2. Methodology

The impact of the measure is not easy to evalula¢eause there is no information available about the
types of investments mad@or about the sectors. Consequenttize evaluationis based on amounts

invested.

The evaluation is based an estimate of the average payback tjmsing the formula:

Fher =1 FHH

L
R I o L
With

AR % EOOBRDAGIIBEAOAT Ak BEOBA A RO EIIDA O AU
TAr}| k| %i EOORAID DAE |1 El Al GO -
EA oy 0 AUAGRIEA
=3 T ABAOEDINNO
Aé %l EO@ARADI O
TA_,;;;%-V %1 A@@L‘EAAO

3.11.3. Main assumptions

A.General assumptions
1 Even though the tax deduction is an existing measure from, 19®2ffect of the measure has
been considered for investments starting from 2004.

1 It should be notedhat the deduction rate considered from 2004 for the calculation of the energy
saving is the whole ratand not only the increase in deduction rate since 2004 (i.e. the measure
has been fully estimated).

1 PAM effect has been assumed to be allocated in equal proportion within the Ei@v& P olicy
frameworks.
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1 Annual amount of energy savings is assumed constant for the period projected as long as annual
investments (since 2019) are kept steady.

The expeted time life of the investments is assumed to be 10 years.

Energy savings due to these investments are assumed to be adopted for all the main energy carriers
in the industrial sector (electricijtpatural gasgas/heavy oil) in a weighted walyus keepig the
energy shares estimated for the industrial sector in the BAU scenario.

f Since the deduction rate is smdtie free rider effect can be expected to be high. Therefibie
important to exclude the savings corresponding to the free riders. Thiseleasdone with the
following assumptions:

1 Allinvestments with a payback time up to two yeansl only thosgare carried out spontaneously;
all energy saving investment possibilities are evenly distributed over the payback time.

1 The impact of the measeiris to increase the paybatikne ceiling which rises from two years to
2/(1-td) yearswhere it is the company profit tax rate and d the net tax deduction rate.

1 The net tax deduction rate is the difference between the deduction rate for energy saving
investments (13.5% until 20085.5% for 200913.5% for 2010 and 20]115.5% in 201,214.5% in
2013 13.5% from 2014 until 20120% in 2020and 25% from 2021) and that for other
investments (3% until 200@% from 2008).

1 Default emission factors (EF9m 2006 IPCC Guidelines have been applied for the estimation of
this PAM. Belgium uses ETS emissions data in its national GHG emission inventory and therefore
country specific EFs could not be derived with the information provided in the CRF tallgs. For
reason default 2006 IPCC Guidelines emission factors are recommended as they are consistent
with approaches followed at plant level under the ETS framework. For the EF for electricity (grid
EB, this PAM uses the grid EF which has been used consistently in all PAMs estimated in this study.

3.11.4. Data sources

The data sources used for the estimation of the PAM are presented in the following table:

Indicators Source

Annual Investment Personal communitian with FPSFPS Finance
Tax deduction Personal communication with FPEPS Finance
Tax deduction rate Personal communication with FPEPS Finance
Emission factors 2006 IPCC Guidelines

Energy prices Eurostat

Energy consumption split impnergy carrier Statistics Belgium

Table35: Description of data sources

3.11.5. Results

The emission reductions achieved by the implementation of the PAM increase from,3:kti@Q004 to
1360 kt C@eq in 2032. From 203@nwards the reductions achieved slightly decrease until 20B8re

it reaches 1295kt C@-eq from 2040 until 2050. The following figure illustrate the emission reductions
achieved from 2004 to 2050 by the PAM
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3.11.6. Discussion

The current methodology estimates energy savings from the total amount invested and energy prices. This
methodology should be updated on a calculation of energy savings basechomaet invested by sector.
Information on the use of the investment would enable a calculation of a BaU and a PAM scenarios of
energy consumptionwhich in principleshould be considered a more robust methodology for assessing
the overall effect and a merprecise procedure for distinguishing the emission reduction allocated within
the ETS andon-ETSolicy framework.

3.11.7. Update of the PAM

The initial consultations conducted in January and February 2021 with FPS Finance for the 2021 update of
the PAM providé revised data on the tax reduction rates for both energy saving investments and other
investments for the period 2008021. This data was received from J8aptiste Traversa from the Tax

Policy Unit of FPS Finance and was incorporated into the PAMditioradhese initial consultations
provided revised data concerning the tax rate on company profits (CIT rate) for the perie202904

which was subsequently incorporated into the PAM. Howehisrinitial data still lacked specifics on the

total annua investments and total tax deductions for the period 2Q049 for which additional
consultations were required with JeBaptiste Traversa.

The second round of consultations in March 2021 with-Bagotiste Traversa allowed for the incorporation
of the missing revised data on the total annual investments and total tax deductions for the peried 2004
2019 which was subsequently incorporated into the PAM.

Throughout the consultation proces® information was available on the use of the investmesats has

not been able to update the methodology regarding this for the 2021 edition of the PAMs. Thetréfore

still assumed that the energy savings due to these investments are to be adopted for all the main energy
carriers in the industrial sector (etgcity, natural gasgas/heavy oil) in a weighted way.

The estimations of the PAM require the emission factors for the main energy carriers in the industrial sector
(electricity natural gasgas/heavy oil) in a weighted way. In the second roungpdétes of the PAM in

March 2021 these emission factors have been updated from the emission factors based on the 1996 IPCC
Guidelines to the emission factors based on the 2006 IPCC Guidelines.

3.11.8. References

1 IPCC2006 Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories.
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1 Eurostat2017. Electricity prices for domestic consumédsannual data (from 2007 onwards).
{ Statistics Belgiun2017. Energy consumption statistidslectricity— GWh.

3.12. OB-A03: EMAS certification

3.12.1. Description

The federal government has 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 ofitycle and public transport for their employees. Besittesmanagement contracts of

the NMBS/SNC@&roup of companies foresee the establishment and implementation of an environmental
policy plan.

This PAM results in a reduction of emissions in both ENakTSectors

3.12.2. Methodology

In the absence of additional information on the individual impact of this meakereurrent estimation
is based on an estimation of the total emission reduction achieved by EMAS per employee:

AT TR CHL D TYE Qo ©d R IY@ERS G OoNEH B £ ©QQI

BOVDE Qi 8GGE | 6 6 n BOAH KLDD 700
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With

Impact EMAS emission reductions due to the implementation of EMAS
EF emission factor

Despite the methodology relies on the calculation of a BaU energy consujtiptiestimation of an entire
BaU and with measures scenarios was not carried out.

Accordng to theFederal Institute for Sustainable Development () following six out of the total
fourteen federal public services are EMAS certified in 2020:

1 FPS Healtlfiood chain safety and environmerEMAS certified in 2007

1 FPS Mobility and TransperEMAS certified in 2008

1 FPS Employmeritabour and Socialddgue— EMAS certified in 2009

1 FPS JusticeEMAS certified in 2015

1 FPS Econom8@MEsSelfEmployed and EnergdEMAS certified in 2007

1 Federal Public Planning Services (FPPS) Science Eblia§ certified in 2006

The missing data obtained from teevironmental statements from each of the federal public services was
completed using linear interpolatippadding and applying average percentage difference between FTE
and number of employees. The data of employees from 2021 has been estimated esimgnther of
buildings as a proxy.
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3.12.3. Main assumptions

A.General assumptions

1 The expected number of institutional buildings certified is kept constant throughout the period
projected for the most likely (and minimum) scenario. The aim of EMAS certificatidhtiier a
buildings with more than 100 FTE would be achieved in the maximum scenario by following the
mean penetration noted in the historical period.

1 The Unitary Emission reduction and the impact of EMAS are kept constant throughout the period
projected at 446 for electricity and a 15% for NG/HO. The values have been checked and are in the
same order of magnitude of some federal public services such as FPSHR&NMobilityand FPS
Employmentwhile not for others such as FPS JusiiB& Economy atlte Federal Public Planning
Services (FFPS) Science Policy. Ther#iess figures are required to be validated in the future
for each of the federal public services.

{1 Itis not expected a change over time in the share of each fuel type for heatingeMA®buildings
regarding the percentages reported for 2012.

1 For the maximum scenario (optimistic) the target for 2020 is assumed to be fully achibisid
the effective reductions projected in the minimum and likely scenarios are adjusted according to
the historical time series.

1 Missing employee numbers between years has been calculated using linear interpolation as there
were gaps in the available environmental statements.

1 Missing employee and building numbers have been estimated using padding thadirs EMAS
certified year of the respective FPS and up to 2021 as there were gaps in the available
environmental statements.

1 Missing employee numbers for federal public services without any employee numbers have been
estimated from the available FTEalasing the average percentage difference between FTE raw
data and employee raw data over all the EMAS certified federal public services. This was required
as multiple environmental statements solely presenting FTEwi#it@ut information on the total
number of employees the methodology of this PAM relies on

3.12.4. Data sources

The data sources used for the estimation of the PAM are presented in the following table:

Indicators Source

Employees under EMAS Environmental statements of each EMeRified FPS
Buildings certified Environmental statements of each EMAS certified R
BaU Energy consumption per employee VITO/ECONOTEC 2015

Impact of EMAS 2014 EMAS report

EF IPCC 2006

Table36: Description of dataources

3.12.5. Results

The following figure illustrate the emission reductions achieved from 2004 to 2050 by the PAM.
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Figurel2: Annual emission reductiomsifiimum,maximum and likely scenarios)

3.12.6. Discussion

The assessment of this PAdMbased on an impact factor for the implementation of EMAS in public buildings
from a 2014 report. The information collected for the update of the PAM in 2021 partially confirmed the
impact factor used. Howevgduture updates of this PAM should consittes update of this impact factor

in line with information collected on energy consumptions in building from the different entities involved.

More updated information on number of employees working under organizations EMAS certified and/or
updated energy assumption of the buildings would enable a better approximation to the PAM.

3.12.7. Update of the PAM

The initial consultations conducted in January and February 2021 for the 2021 update of the PAM
presented additional general information concerning the EMAS FAd/data was received from Marielle
SmeetsCorporate Strategy & Culture at FPS Hehilthwas predominantly qualitative and the quantitative

data was not consistent with the requirements of the PAM to update the current figures. She did suggest
consultirg the Federal Institute for Sustainable Development (JRiich maintains a database with all

the activities of the federal public services in environmental managemehitding EMAS certifications.

Further consultations were conducted in March 202hwitarieLine Gabriel from the Federal Institute
for Sustainable Development (IFDD). Howgtes consultation revealed that the IFDD database does not
contain information concerning the number of EMAS employees and buildings of EMAS &exltfield
public services. Marieine Gabriel did provide the following list with #ireout of the total fourteen federal
public services that are EMAS certified in 2020:

1 FPS Healthood chain safety and environment
1 FPS Mobility and Transport

1 FPEmploymentLabour and Social Dialogue

1 FPS Justice

1 FPS Econom@MEsSelfEmployed and Energy

1 Federal Public Planning Services (FPPS) Science Policy

The consultation process was continued by approaching each of these six federal public services for the
required data to update the PAM. Howeyenly information on the number of employees and buildings
was provided by Michiel Maertens from FPS Economy. Therd&deeon the number of employees and
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buildings of the remaining five EMAS certified federalipwservices required to update the PAM was
extracted from the yearly environmental statements.

3.12.8. References

2014 EMAS report
Environmental Statements from: https://www.health.belgium.be/nl/femas
Environmental statements frorhttps://werk.belgie.be/nl/overde-fod/emas

il
1l
il
1 Environmental statements from:
https://justitie.belgium.be/nl/overheidsdienst justitie/engagement/milieumanagement

Environmental statements fromttps://www.belspo.be/belspo/organisation/env nl.stm
IPCC 2006 Guidelines

= =

3.13. OB-B01: Photovoltaic panels on roofs of Federal government buildings

3.13.1. Description
In March 2007the Federal government decided an objective of 1 km? ofgaudtaic panels on roofs of
the public buildings. This is to be achieved by three measures:

1. Roofs will be made available for installing PV panels

2. Installation of PV panels by governmefd FEDESCO/Buildinsagency

3. the three companies of NMBS/SNCBugrand Infrabel have committed themselves to consider
building and installing renewable energy equipment (e.g. solar or wind) via partngrships

4. The defence sector has also started to install PV panels (barracks of Saffraanberg (Sint Truiden) and
plans torealize supplementary projects in Flanders until 2030 and in Wallonia if the local legislation
changes to permit these installations

This PAM results in a reduction of emissions in ETS sector.
3.13.2. Methodology

A.BAU scenario

The BAU scenario is considered as without any future photovoltaic panels being installed on roofs of
the public buildings and no wind or solar power being installed by NMBS/SNCB or Infrabel.

B.PAM scenario

In the PAM scenario we consider the installation of PV by govermiadiEDESCO/Buildinsagency and by
NMBS/SNC8&ccording to the plans that have been communicated to us. We also include the installation
of wind power byNMBS/SNCB

The annual emission rechion of this PAM is estimated as the sum of reductions from PV and wind which
are calculated as follows:

B y;ii LY JIII: *T .
{m™o

|'vﬂ -=|=Q|»|_'v-: -:pEvu -=|=Q|F=|

Average yearly installed capacity of PV panels (kwp)
Eficiency PV (kWh/kWp)

Allocation factor (to the federal measure) for PV panels (%)
Average yearlinstalled capacity of wind turbines (MW)
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Average annual equivalent number of full load hours (h)
Allocation factor (to the federal measure) for wind turbines (%)
Emissions factor (ton Geg/MWh)

3.13.3. Main assumptions

A.PAMscenario assumptions

1 Average yearly installed capacity of PV panels (kWp):

o FedescaBuildingsagency: for the period 202020 we have the data on actual installed
capacity (see below “data sources”).

o For the period 2021 to 2026 funding has been requested to install further capawuities
at the time of redaction of this repgthese furding have not yet been approved.

o NMBS/SNCB-or the period 2022020 we have the data on actual installed capacity (see
bel ow * da tFarthe pedad 202@022)we have data about planned projects.
From 2022 onwards as we do not have any informaiiofuture/objective of the measure
we keep the 2022 value constant.

o Infrabel: Data concerning the installation of PV on buildings has been submitted for the
period 2010 to 2020 and planned projects for 2021 and 2622thermore Infrabel
submitted dataconcerning PV and wind installations on which they hold shares.

1 Hficiency PYkWh/kWp) varies a lot between individual projects. It has been set to 912 kWh/kWp
(instead of 900 kWh/kWp in the previous evaluation). This value corresponds to an average of th
production data from existing installations since 2010.

1 Average yearly installed capacity of wind turbif@sV): for the period 2002020 we use the
actual data ( s e eThédtetdl fmalinstatled ¢capacity @ the Greessky wind park
connected to the traction network of the Belgian railways@s MW. We set a progressive
augmentation of installed capacity as to reach 50 MWh in 2025.

1 Average annual equivalent number of full load hgljss set at 3200 hours as apparent from the
data suomitted from the Greensky project.

1 Allocation factofto the federal measujdor PV panel@b) the allocation factofrom the previous
evaluation have beensed. They werestimated bycomparingthe cost of installation with the
amount offinancial support from regional authorities (oblsed orgreen certificates This was
done as in this case it is not possible to diyemlatethe share offederalfinancial support in
investmentsmadeby these institutions (e.g. NMBS/SNCB)e following allocation factors were

used :
Year Allocation
Factor
2008-2009 66%
2010 64%
2011 66%
2012 73%
2013-2050 89%

1 Allocation factoKto the federal measujdor wind turbines (%)fhe same method as for PV panels
was employedAs in the last assessme#a2% of the reductions have been allocated to the Federal
government

ICEDD| Gausg TML| VITO 71



i } PaMs from the federal 2022030 NECR 2021 evaluation of emissions reduction2021,June 23

1 Emissions factqton CQeg/MWh): this is the emission factor of a CCGT patedion(see section
3.0).

3.13.4. Data sources

1 Average yearly installed capacity of PV panels (kWp) for FeBatiogagency has been provided
by a personal communicatiarf Buildingagency (January/February 2021). The data is detailed by
site of installation and include for some sites also data on production of elecTigtyable below
sum up the data received.

Address Elec.Power Date of availability
Leuze en Hainaut 405.23 kWc 20/06/14
Beveren 30144 kWc 14/02/16
Dourbes 306 kWc 02/07/15
Bertrix 9.87 kWc 30/17/11
Libramont 27 kWc 05/11/13
Melle (FAVV) 47 kKWc 16/09/13
Laeken 110 kWc 190313
Haren 54 kWc 18/07/13
Woluwé 99.6 kWc 23/04/10
Kortrijk 124 kWc 21/12/11
Ciney 40 kWc 21/12/11
Brugge 5488 kWc 2012
Beveren 196 kWc 20107
Wilrijk 39144 kWc 2010
Dourbes 306 kWc 02/07/15
Achéne (Police Fédérale) 19.22 kWc

Archives de I'Etat (Arlon) 27 kWc 2019
Saint Hubert (Centre deétention) 55 kWc

Gent (Justitie) 484 kWp 2014
Gent (Rijksarchief) 14 kWp 2014
Dendermonde (Justitie) 249 kWp 2012
Hasselt (Federale Politie) 27 kWp

Bornem (Finshop) 621 kWp

Bruxelles (IRSNB) 62.4 kWp 311014
Bruxelles (Space Pdle Uccle) 56kWc nov/20
Vottem (112 centrum) 48 kWc 12/07/05
Gent (Gerechtgebouw) 219 kWp En projet
Bruxelles (Portalis) 150 kWp En projet
Liége Tour des Finances 126 kWc

éztr\ll:reurr;:)en (Forensisch Psychiatrig 511.3kWp 2018
Dendermonde 280 kWp in uitvoering
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Haren 4896 kWp in uitvoering
Bruxelles (ORB) 40.30 kWc 30/09/20
Bruxelles (IRM) 22.36 kWc 22/09/17
Bruxelles (IRM) 155 kWc 30/09/20
Hasselt Veiligheidssite (met RCA) 65 kWp

Saint Hubert 55 kWc en cours
Bruxelles (EcoBuropéenne Uccle) 108 kWc

Table37: Average yearly installed capacity of PV panels
1 Average yearly installed capacity of PV panels (kW\NtBS/SNCBData transmitted from

NMBS/SNCB
2016 2017 2018 2019 2020
Installed
capacity 91 619 2469 6426 6426
(kwp)
Production
(MWh) 70 525 1851 4115 6362

Table38: Average yearly installed capacity of PV panels (kWNMBIS/SNCB

1 Average yearly installed capacity of PV panels (kWpjffabel: Data transmitted from Infrabel

Capacity | Production
kWp kWh

2010 11 9971
2011 27 16130
2012 46 37643
2013 46 41393
2014 72 60036
2015 72 69098
2016 72 65808
2017 342 233126
2018 403 438884
2019 403 472966
2020 510 511000
2021 1520

2022 2185

Table39: Average yearly installed capacity of PV panels (kWp) for Infrabel

1 The defewe sector has submitted data for 500 kWp installed capacity at the barracks of
Saffraanberg (Sisftruiden) since 01/11/2019 and announced a project in Flanders by the horizon
of 2030 with 12 700 kWp installed power. Potentj8IB00 kWp could also be installed in Wallonia
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but therefore the legislation must be changed. This lafeprdas been considered for the max
scenario.

f According to personal communicatighere has been no new installation of wind turbines since
the 2016 PAMs repart

3.13.5. Results

Annual Emission reductions (in kton CO2-eq)
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Figurel3: Annual emission reduction of the PABBO01

Most of the reduction are related to the wind turbines connected to the traction network of Infrabel. Thus
the annual emissions reductions profile follows the date of installation of wind turbines. The minimum and
most likely scenario mean thad additional capacities will be installed after 2020. The maximum scenario
means that all planned investments will be made

3.13.6. Discussion

Estimations up to 2020 are quite accurate. For the period 2026 two to six

M€ are | i kel.yEstinmabons lare very monsewvdtivee dis no information could be found on
commitments/objectives/plans to implement this measure. Eventually one could use thenimdikely
scenarios for setting up different targets for the PV surfaces and wind turbines capheiipstalled.

The emission reductions of PV installation bydéfencesector strongly depend on the evolution of the
legislation in the Wallmn region.

The objective of 50 MW of installed wind capacity connected to the traction network and the calendar
the installation for the additional 50 minus 32 MW capacity is to be validated by FPS mobility and
Infrabel/Engie

Allocation factors are explicitly described in the previous evaludliteey are set t&9 % for Regie and
Defence and to 42 % folMBS/8ICB

There can be problems of overlapping with regional green certificate scheme. No corrections were
foreseen for this problem in this estimation (as well as in the previous estimation).

3.13.7. References
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All informationusedhas been transmitted by tH&gie des batimentby NMBS/SNCEnfrabel and by the
defencesector.

3.14. OB-B02: Third party financing in public buildings

3.14.1. Description

To improve energy efficiency in public buildinge Federal government created in 2005 FEDESCO.
FEDESCO was financed sy government and invested in projects to increase energy efficiency via e.g.
relightings energy performance contragtenergy monitoring systems and thermal isolation used by the
Federal government. At the same tintiee buildings agency (Regie der gelven/Régie des batiments)

have also funded actions to improve the renovation of public buildimgeding improvements in energy
efficiency. The government agreement of October 2014 stipulated that FEDESCO was to be dissolved and
its activities (and persmel) to be incorporated to the buildings agency. The emission reductions due to

the investments made by FEDESCO/ buildings agency from 2005 to 2014 and by buildings agency since
2014 are estimated within this PAM. The investments in PV panels are albgadyd by OBO] so this

PAM only covers energy efficiency investments made/to be made by FEDESCO/buildings agency.

In addition to the measures taken by FEDESCO/Building AtieadyAMs considers also the measures
taken to reduce energyonsumption by the Defer sector (broader scope than in the previous assessment
—Vito/Econote2015). The defese sector will reduce energy consumption of buildings by:

- Use of photovoltaic panels (treated in-OB
- Energy performance contracts for ebigt buildings that will be in used for the next decade.
- New infrastructure projects following the NZftBdelines.

This PAM results in a reduction of emissions in both ETigareT Sectors.

3.14.2. Methodology

A.BAU scenario

The BAU scenario idifferent for FEDESCO/Building Agency and for the defence sector. For
FEDESCO/buildings agertcth e i nvest ment rate observed during
considered as stable until 2050. For the defence sgti®BAU scenario considersfuother investments

B.PAM scenario

With regards to the FEDESCO/Building Agémeyannual emission reduction of this PAM is estimated as
follows:

pees 2 AL
roa Vv v%ﬁﬁi wo T <

|G F15=4 OF3

With:
B Total budgetinvestedimoncr et e changes to the buil
UES Energy savings per € invested (kWh/ €)
AF Allocation factor (to the federal measure) (%)

EF Emissions factor (ton G&y/MWh)

With regards to the measures in the Deafesectorthe annual emission reduction of $fPAM is estimated
on the base of the energy consumption reduction as follows:

06 Qi I'YQERO GO Q¢ £0YID06 O
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Where:

EREnergy consumption reduction

EF.emissions factor (ton G&g/MWh)

I: electricity, gas heating oil

AF:Allocation factor (to the federal measure) (%)

3.14.3. Main assumptions

A.General assumptions

For FEDESCO/Building Agency measures:

T Total budget invested i n :weredtheedhtatracsimided gyehe t o
Régie des Batimest ( see bel ow “data sources”) on the |
Batiments for renovation of public buildings. The aggregated results are shown in the table below.

Fedesco (previous

Fedesco

assessment

2007 187973 . 16 1300000. 00 1487973 .16 740520. 00
2008 251566. 30 1 300 00(¢( 155156 6. 30 - £

2009 715090. 76 1 300 00(¢( 2015090. 76 17336 89. 00
2010 3234523. 81 1 300 00(¢( 4534523 . 81 1779093. 00
2011 2485243 . 43 1300000. 00 3785243. 43 40723 09. 00
2012 534616 2. 24 1 300 00(¢( 6646162 . 24 3988336. 00
2013 1476805 . 33 1 300 00(¢( 2776805 . 33 434756 4. 00
2014 9683962 6 € 1 300 00(¢( 2268396 . 26 4706792. 00
2015 3300000. 00 3300000. 0O 5066020. 00
2016 3300000. 00 3300000. 0O 5425247 . 00
2017 2811000. 0O 2811000. 00

2018 2537000. 00 2537000. 00

2019 2771000. 00 2771000. 00

2020 3463000. 00 10050908. 00

Table40: Total budget invested
*Datafor 20122016 were estimated dataom the previousassessmengxercise.

1 With regards to the types of renovati@mhich affect the split between fuels which are sgvee
used the assumptions communicated by FEDESCO that 20% of savings are electricity and the rest
natural gas / oil (60% / 20% respectively)
9 With regards to budget from 2020 onwards the followingnacios are established
o Min and Ilikely scenari o: I nvest ments wil|l
o Max scenario: All the PNEC pr oj e2021202%i | | L
for energy savings by relighting an@205813 84 € unt i dtionRahdtVAG or i

related projects. The22 0 M€ ar e a s saccordidg totthe followingdimpee n
frame:

= 50 908 € in 2020 for energy audits
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= 14 018 688 € annually in 2021 and 2022
= 66 249 617 € annually from 2023 to 204

1 Unit energy savingé k Wh / €) p e iThe frevious vepost issuined a constant efficiency
factor of 8 kWh/ € invested. Hence not al/|l me
measures like insulation of a flat roof will have a much higher efficiency thanrchangdows.

We assume that the efficient measures will be financed first and therefore the saving efficiency
will decrease in function of the investments made. Assuming an exponential decay fuviugien

the efficiency decreases in function of the cunivainvestments that have been made seems to

be the most logical chac The same function has been used in all three scend@hestunction

was calibrated according to the €@ reduction objectives given in the according PNEC project
sheets

1 Allocation factoi(to the federal measure) (%): the PAM is strictly fedeaathe allocation factor
was set to 100%.

1 Emissions factafton CQeg/MWh): the emission factor was calculated based on assumptions on
type of energy savings achieved accordimghe fuel (electricitynatural gasheating oil) (see
above the pointom ot a | budget invested in concrete cha

For thedefencesector:

= Energy consumption reductions-or the period 2002014 we used the data on energy
consumption from the previous PAMs report. For the period ZD0 we used data transmitted
by the defence sector to calculate actual energy consumption reduction per year. For the period
20202040, we used the reduction scenario submitted by the defeseetor as likely and
maximum scenatrio.

Energy consomption

Hectricity | Gas(Mwh) | Gil (1000I)

(MWh)
2007 143796 24196 116550
2008 143426 24570 125529
2009 135775 24028 123862
2010 136104 27802 141230
2011 127920 25118 117056
2012 121132 20817 130809
2013 122373 22390 128471
2014 113588 155919 19967
2015 94887 121604 19300
2016 88079 122365 15105
2017 110215 136880 16687
2018 109573 142111 18948
2019 109573 143821 18458
2020 101841

Table41: Energy consumption by buildings of the defence sector
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Primary

kWh teCO2
Energy

2014 551 371 690.08| 88 980.89

2015 530 136 858.00| 91 128.93

2016 500 165 578.00| 85 900.15

2017 559 869 758.50| 91 956.65

2018 577 163777.50 | 96 677.69

2019 604 522 331.50| 100 363.31

2030 448 225 875.97| 70 657.47

2040 404 784 699.86| 59 569.63

Table42: Estimated consumption of primary energy

Expected

Expected endise energy savings {toe)

Expected savings from individual actions installed/implemented in 2027 0.1134

Expected savings from individual actions installed/implemented in 2024 0.27

Expected savings froimdividual actions installed/implemented in 2023 | 0.5376

Expected savings from individual actions installed/implemented in 2024 1.1776

Expected savings from individual actions installed/implemented in 2024 1.8976

Expected savings from individual actiorstalled/implemented in 2026 0.5376

Expected savings from individual actions installed/implemented in 20273 0.5376

Expected savings from individual actions installed/implemented in 202§ 0.5376

Expected savings from individual actiorstalled/implemented in 2029 1.0076

Expected savings from individual actions installed/implemented in 203( 2.9976

Table43: Expected energy savings due to infrastructure projects of the defence sector

Expected endise energy savings {toe)

Expected savings from individual actions installed/implemented in 2021 | 0.1134

Expected savings from individual actions installed/implemented in 2022 | 0

Expected savings fromdividual actions installed/implemented in 2023 | 0.5376

Expected savings from individual actions installed/implemented in 2024 | 0.5376

Expected savings from individual actions installed/implemented in 2025 | 0.5376
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Expected savings from individual actiorstalled/implemented in 2026 0.5376

Expected savings from individual actions installed/implemented in 2027 | 0.5376

Expected savings from individual actions installed/implemented in 2028 | 0.5376

Expected savings from individual actiorstalled/implemented in 2029 0.5376

Expected savings from individual actions installed/implemented in 2030 | 0.5376

Tabled44: Expected energy savings from defence energy contracts

The defence sector also plans to decreaseéuikling related COemissions by shifting towards
100% green energy contracts. To avoid double counting and as green energy could also be
imported from abroad, this shift is not considered irEIR.

= Emissions factors are standard as in the estimatibnther PAMsthat is

Heating oil (kg/GJ) Natural gas (kg/GJ)  Hectricity (ton/MWh) Natural gas (/MWh)

74.10 56.10 0.3818 0.20

Tabled5: Description of emission factors

Note: thedefence sector assumes an average emission factor of 0. LW of primary energy.
As this emission factor differs from the emission factors used in tMs BJort, the estimated
CQ emissions are not the same.

= Allocation factol(to the federal measure) (%): the PAM is strictly fedeaathe allocation factor
was set to 100%.

3.14.4. Data sources
The data sources used for the estimation of the PAM are presented in the following table:

Measure Indicators Source

Total budget invested in concre| Data transmitted by the Régie d
FEDESCO/Building Agenq changes to the building € Jubmitted| Batiments PNEC  project shee

PNE®rojects (February 2021)

Energy Consumption (kWh and 1) divig

by electricity, gasand fuel Data transmitted by the defence for th
Defence Projected energy consumptid energy balances of the three regior

reductions due to infrastructure projec| Only the buildings are considered.
and energy contracts

Table46: Description of data sources

3.14.5. Results

In case of the minimum scenarithat investments will stay at the current ratthe annual emission
reduction will reach 78 ktG&q in 2050 when a cumulative reductiof&5 ktC@eq will have been reached
compared to 2006.

For the max scenarithe annual reduction will reach 135 k2@ in 2040 and stay stable afterwards. The
total amount of GHG emission reduction will rea&33 ktCG@eq in 2050 compared to 2006. According to

18 Until 2023, see sectidarror! Reference source not found.
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the present reportafter 204Q no further investments will be made in the case of the max sce tatidt
is likely that other funding will be approved after 2040

Annual emission reductions (in kton CO2-eq)
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Figurel4: Annual emission reductions (minimumaximum andikely scenarios)
For the Defence sector the emissions reductions are given in the graph below.
Annual emission reductions (in kton CO2-eq)
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Figurel5: Annual emission reductions of the defence sector

Theyear of reference of this PAM2814 Thedata submitted from thelefence sectoindicates yearly
emission reductionap to 11 ktCO2/year in 2015 and 2016. After,tbésne a short period of increased
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emissions From 2022 onwards, emissions are supposedereasein a rather constant way and to
stabilize in 2040 at a reduction of 44.1 k@€Y year.

3.14.6. Discussion

The outcome of the emission reduction for the federal building sector depends strongly on the fact how
much of the submitted projects will be financed amight the nature of the measures will be. But even
with the minimum scenario reductions will increase by almost 1.ki€@CQear.

For thedefencemeasurescenarios are based on the scenario submitted bylé&iencesector until 2030.
It is very likelythat these reductions will be achieved

There can be problems of overlapping with EMAS PAMs. As in the previous assessment (Vito/Econotec
2015) no corrections were foreseen for this problem.

3.14.7. References

= Data transmitted by the Régie des batiments (Febr2@ay)
= Data transmitted by the Defence for the energy balances of the three regions.

3.15.0B-C02: Stimulation of alternative modes of transport

3.15.1. Description

All Federal employees benefit from free public transgorand from work. Some federal pubservices
have a bicycle park for employees to cover small distances. New buildings are preferably built or bought
near railway stations.

This PAM results in a reduction of emissiom®mET $ector.

3.15.2. Methodology and Main Assumptions

The annual emissiondaction is calculated by multiplying the extra numbekilsimetresdone by public
transport (PT) with the difference in the emissions per passéagdry PT and car. A formula can express
this as follows

O¥NPxDxWDx( EFpt —EFcar)

With:
D Averagdistance to and from work (km)
WD Average annuaborkdaysper year
NP Increase in number of passengers with tréoms or metro
EF Emission factor of PT (average for,kitean, metro) and car (g/pkm)

The effect of employees using the train to commuteviwk is estimated under measure-AB8 For this
measurethe reduction in annual G@missions is estimated for public civil servants using other modes of
public transporti.e. tram metro and bus. The average distance to and from work is based andlege
distance in Brussel$0 km We assume that most federal civil servants using public transport (except train)
will live in Brussels and closely around Brussels.

The emission factors for trgrhbus and metro have been updated with data from S3éBTable47. An
average of the emission factor of mett@m and bus is taken.
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Emission factors PT (g/pkm)

Metro 20
Tram 30
Bus 110

Table47: Emissin factors of public transport (PT) in grams per passeagebData from STIB.

The car emission factors have been updated with the latest EF from VITO2049 @et aanpassing
emissiefactor voor elektrischeoertuigen, as well as the number of employees of the federal public
services.

3.15.3. Data sources:

Average annual distance c&i TGEconotec 2015 evaluation.

Emission factors trapbus metro, STIB https://www.stib-mivb.be/article.html? guid=008a35&hct3410
22bcd575f8441615&I=en

1 VITQ 2019 wagenpark en emissies in het kader van ecoscore en het Vlaamse energie en
klimaatplan BAUSOREF19 en S2VEPT20129, via Marlies Vanhulselmet aanpassing
emissiefactor voor electrische voertuigen.

1 Mail exchange with Koen Beire$S BOSA for number of civil servants

3.15.4. Results

annual emissionreductions (kton CO2-eq)
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Figurel6: Estimate of thannual emission reduction from @B2: Stimulation of alternative modes of transport

3.15.5. Discussion

The results are up to two times higher than the previous reporting as the emission factors of public
transport (and cars) have been updated. The reduction iis®om reduction is due to the fact that the
emissions of public transport are not decreasing while the number of employees in the federal public
services is expected to decreass are the car emissions.

The constant emission factor for public transport is probably a too conservative estimate with the
electrification of buses to com&herefore emission reductions could be higher than the estimated ones.
However other factors overestimate the impact of theasure. The methodology assumes that each new
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user of public transport was a car user before. This is a strong overestimation as literature states that
individual car use and public transport are generally bad substitutes. This was also discusdbd tRder

A02 and THAO08 policy concerning the promotion of rail transport and free rail transport for commuters.
As mentioned under the T&R08 policyfor rail it is assumed that only 9.8% of commuters would not use
the train if it would not be for free. This probably also the case hamich would mean that the results

could be 10 times lower. There are furthermore rebound effects that attract new car users as soon as road
capacity is made free by disappearing car yssrgecially in peak hours.

The nethodology from the VITO/Econot&2015 evaluatiordoes notcount with real world emissions. If
real world emissions would have beemnsideredthe effect would have been more importabiut still
marginal.

All these effects have not been investigatedetail for this measure as its impacts is very marginal
3.15.6. References

1 Emission factors tranbus metro, STIBhttps://www.stib-mivb.be/article.html? guid=008a3561
2ac1341022bcd575f8441615&I=en

3.16. OB-C04: Teleworking for federal civil servants

3.16.1. Description

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

The previous assessment (VITO/Econd045) allocated part of the gains to ETS (rail emissions)
another part to norETS (car emissions). \did notfollow this methodology as the emissions are extremely
marginal and it was not done for previous measures like the promotion of public transport (train) or the
free public transport for commuters. Therefothis PAM results in a reduction of emissionean-ETS
sector.

3.16.2. Methodology and Main Assumptions

The annual emission reduction is calculated by calculating the avoided travel distance by car by the
teleworkers. Thereforeaverage distangenumber of teleworkersnumber of teleworking days and the
avergye emission factor of a car are multiplied. This can be expressed by the following formula:

EF ZYXOXO'G0"00 M1

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

We got data via the FOD BoSa (Beleid en Ondersteuning) the number of federal civil servants for the years
2009 till 2020. Concerning the share of teleworkeescompleted the previous time series with figures for
2017-2020.

For the period 2022030 we assumed a further reduction in the number of civil servants. Concerning
teleworking we use threescenarios

1 a minimum scenario where number of teleworkers is &46Ghich was the 2019 pr€OVIEL9
standard.
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71 alikely scenario counting with 70% of teleworkers which is a value between {8©MELI and
the COVIELI level.

1 a maximum scenario with 80% of teleworkers which is close to the maximum value during the
COVIEL9 period of 88%.

Based on data afttp://mww.pdata.be we also could calculate the average number of days per week that
employees worked from home. This was 1.33 days in 2013 (info no longer accessible in 2021), For 2020
we calculatedhe average number of days of teleworking at 1.54.

The total number of federal civil servants is kept fixed from 2030 on

Teleworkers traditionally live far from work so we assume that they commute either by car (20%) or by
train (80%) and not by other plib transport (i.e. busgram or metro) or bicycle. Following a study of
Verbeke et al. (Verbek2006) the average distance teleworkers commute is 51 km per day.

The initial 2014 estimate did not take into account 2 important indirect effects
1 The increaed energy consumption in private houses
1 The filling up of freed (mainly car) capacity on the roads by new users

A 2013 study estimates that the positive environmental effect taking into account rebound effects of
teleworking is limited. From an energy samption point of view there would nearly be no reduction.
However as the greenhouse gas intensity of energy sources in transport and house or office heating is
lower for the latterthere will remain a positive effect on greenhouse gases. The expeygts that 25% of

the initial greenhouse gas reduction will remain. Remark that a shift to other transport fugtée(ciasity)

will reduce the 25%. Alson other pollutants like fine dusthere will remain a positive impact from
teleworking. But o here a shift towards more wood burning in housing will reduce that positive effect
(Delhaye2013).

In 2017 we integrated the correction for rebound effects and kept only 25% of the initial result.

3.16.3. Data sources:

Teleworkers in federal administratidrttp://www.pdata.be/ (no longer accessible in 2021)

Mail exchange with Koen BeireBOSANumber of civil servantshare of teleworkers

EmissionfactorVITQ 2019 wagenpark en emissies in het kader sanscore en het Vlaamse
energie en klimaatplanBAUSOREF19 en S2VBPT201-49, via M. Vanhulsel met aanpassing
emissiefactoren EV (seppendiy.

3.16.4. Results
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Figurel7: Estimate of annual emission reductions thanks to teleworking
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3.16.5. Discussion

The result is higher than the 2014 and 2017 evaluation as there are more teleworkers than expected in the
federal administrations. The reduction in gains from 2020 on is due to the decrease in federal civil servants
and to a reduction in the average carission factor.

3.16.6. References

1 Verbeke® De i mpact van telewerken op de V2B keer se
1 Delhaye2013 ReboundeffecterMIRA.

3.17.0B-C07: Energy efficient cars for federal public services

3.17.1. Description

In 2004 environmentalcriteria were included in the purchase specifications of vehicles for federal
institutions (including federal civil servicksleral public and scientific organizations). This was put forward
in a circular letterwhich stipulates that 50% of vehicle fleaust be conforming the environmental

specifications. In February 2Q@8revision of the circular letter was requested. The circular letter has been

again revised on 21 April 2017. 1t requedettric t hat
(plugin) hybrid or CNG carsind 10% of the cars purchased or leased have an Ecoscore of more than 75.
Most of these ‘ gr een,busomesdieseliapet®l cascanthave eanEwscaere ob> 7 5

75 as well.These quotaapply forvehicle fleets of 20 or more passenger vehicles.

The quota are increased by 5% each year. This purchase policy needs to be followed until 25% of the all the
vehicle fleets of 20 or more passenger vehiblege an Ecoscore of 75 or more and until 25%hose

vehicle fleets consists of electr{plugin) hybrid or CNG vehicles. The federal public services with a fleet

of less than 20 passenger vehicles had in 2019 a combined share of 5%.

This PAM results in a reduction of emission®mMET $ector.
3.17.2. Methodology and Main Assumptions

The same methodology as the one used in the VITO/Eco20tEs assessment is used.
ER = (EFc&fpolcar)*vkm

With
EFca Emissionfactor of car without policy
EFpolcar Emissionfactor of car with policy
Vkm Vehiclekmdriven

Thereforewe esti mate the number of more energy efficli
Ecoscore > 75) at the federal administration thanks to this policy. We then calculate the difference in
emission factor per km between the necgfficient car and the new car that would be in place in absence

of the measure. This per km difference is then multiplied by the km driven by those cars.

The methodology takes following data into account:
1 Average annual distance traveled by a caB@Lkm (VITO/Econote2015 assessment)

1 Annual number of energy efficient cars: numbers based on the reporting done by the
interdepartmental committee on sustainable developm&iAGENPARK 2020)
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1 Emission factor: VIT@019 wagenpark en emissies in het kadan ecoscore en het Vlaamse
energie en klimaatplaBAUSOREF19 en S2VBPT201-49, via Marlies Vanhulsel

1 VITO calculation (2021).

Based on the reporting from the interdepartmental committee on sustainable developimefdllowing
summary can bgiven:

The total number of passenger vehicles of the federal administration has declined between 2013 and 2019
from 1156 to 920. This corresponds to a reduction of more than 20%. Between 2017 and 2019 the number
of FPS passenger cars reduced by 12%.

In 2019, the total fleet of passenger cars of the federal administration included 920 cars of which 80 cars
(or 8. 7%) of theonlgyr eae ns htayrpee'of 11In. 42% 103f ‘ green <c
that the policy has had its effect. The hylp@trol cars are the most represented among the 'green’ cars

but the number of electri® NG and the pluign hybrid petrol cars are making inroads in 2018 and 2019.

In 2019 the share of vehicles with an Ecoscore > 75 corresponded to 9%. These 9% iactudéthe
‘green type’ and diesel/ petrol cars with an Ecos
Ecoscore > 75 were in use (overall 31 cars or 3.4% of the total fleet). Based on these nhumbers we estimate
that a total of 111 more esrgy efficient cars were in use in 2019.

In 2018 87 new passenger vehicles were purchased orleaséd whi ch 18 ‘green car !
with an Ecoscore > 75 (15%).

In 2019 86 new passenger vehicles were purchased or leaséd whi c¢c h r2s5’ ' (g2 ®%)n amd
with an Ecoscore > 75 (43%).

In the previous assessmeiitwas estimated thatsince 2008annually 140 cars are replaced with more
energy efficient cars. The reporting from the interdepartmental committee on sustaidebéopment
shows that this is an overestimation.

With 8. 7% of ‘green car s’ andthéféderal admioistration hasinath a n
yet reached the set target of at | east 2&fleet’ gr ee

Based on these 2019 figures and trends from 2@&3assume for therojections

1 That the overall federal passenger car fleet will continue to dedlaies strongly as over recent
years but by another 4% by 2028nd then by another 5% evelQ years.

1 By 202225 % of the passenger car fleet wi || be
diesel/petrol cars with Ecoscore > 75). This number takes into account that currently the target is
far from being reachedvhile on average every ye@® cars are being purchased or leased.

1 From2025onwarg8 0% of the passenger car fleet are
and diesel/petrol cars with Ecoscore > 75). This figure takes into account that most of the Ecoscore
> 75 carsemwiddr 'e. " gr

Four emission factors are used in the calculation:

1 Emission factor dfaseline the average real world emission factor for new cars that would be in
place in absence of the policy. This equals the national fleet average. These emissioartactors
based on théusinessasusualscenario for new cars of VITO (2019).

1 Emission factor fanaximumimpact: if all new purchased or leased passenger cars were replaced
with the most energy efficient calise. electric carswvith an emission factor @. We see that this
is currently not the casso the possibility of achieving this maximum impact is very low. In reality
the emission factor will not be zetout equal to the emission factor of the electricity production
per kWh. Although we also assaeiiat the emission factor of electric vehicles in the baseline is
zerg the emission reductions of the maximum scenario will be an overestimation.

1 Emission factor folikelyi mpact : more realistic real world
cars andpetrol/diesel cars with Ecoscore > 75 based on the share of electric veti@hybrid
vehicles purchased or leased (§égurel8) and the sharefgetrol/diesel cars with Ecoscore > 75.

ICEDD| Gausg TML| VITO 86



’J PaMs from the federal 2022030 NECR 2021 evaluation of emissions reduction2021,June 23

f Emission factor fominimum impact: this scenario follows the likely scenario until 2019 and

assumes a constant val ue of the emi ssion fac:

petrol/diesel cars with Bscore > 75 from 2020 on.

When calculating this averagealworld emission factorgt is taken into account that a new car would on
average stay 5 years in the fleet.

Aandeel 'groene'wagens 2019

m Verbranding (CNG) W Hybride (benzine)

m Hybride (diesel) Hybride (benzine hybride PHEV)

W Batterij (elektriciteit)

Figurel8: Percentage of CN®ybrid ancelectric cars out of the 80 'green cars' in 2019

3.17.3. Data sources:

1 Emission Factors VIT@019 wagenpark en emissies in het kader van ecoscore en het Vlaamse
energie en klimaatplalBAUSOREF19 en S2VBPT201-19, via Marlies Vanhulsel

Reporting interdepartmental committee on sustainable developmémieejaarlijks rapport:
WAGENPARK 2020 (gegevens 2019) van de federale -let@nO

tnl_19mei_final.pdf
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3.17.4. Results
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Figurel9: Estimate of annual emission reduction for energy efficient cars for federal @ulitiess(ktons)

3.17.5. Discussion

The figure shows the impact of the measure. As was already highlighted in the previoyshejopact
is marginal.

For the likely scenari€Q emission reductions only as high as 0.18 ktons et&®be achieved by 2025
and later years.

For the maximum scenariwhen by 202530% of the passenger car fleet of the federal administration are
electric vehiclesa maximum of 0.87 ktons of €€an te reduced.

The lower emission reductions after 2025 is due to the assumption that the overall car fleet will be further
reduced

3.17.6. References

f Emission Factors VITO VJIZ@L9 wagenpark en emissies in het kader van ecoscore en het Vlaamse
energie en klimaglan BAUSOREF19 en S2V&PT201-719, via Marlies Vanhulsel

1 Reporting interdepartmental committee on sustainable developm@émteejaarlijks rapport:
WAGENPARK 2020 (gegevens 2019) van de federale -ledenO

tnl_19mei_final.pdf
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3.18.TR-A02: Improve and promote public transport

3.18.1. Description

Through Royal Decrees of 29 June 2008 e “ management contracts” of
NMBS/SNCB group impose.88 annual growth in the number of passengers transported (to achieve 25%
over the period200620129), to be reached through investments in infrastructutee strengthening of

the transport capacity and the quality of service (enhancing time)isafesy accessibility and information

to travelery, the further development of amttractive pricing poligythe promotion of combinations

between railway and other soft transport modes through specific investments (parking spaces for cars and
bicycles with safety camerdsi ghti ng..) and awareness raising cam

TheNMBS/SNCBentioned following measures that have been taken:
1 Measures increasing capacity
0 492 M6 coaches (delivery in 20RQ08) 64000 seats
0 305 new Desiro tr i-2014p830B0Meatss (del i very 200
0 108 new locomotives T1Bnproved reliability
1 Measures increasing frequency with new transportation plan in Dec 2014
1 Measures increasing speed around Brussels national airport Zaventem

=

Measures increasing comfort

o0 New rolling stock
Improved accessibility of information via appsbhsi¢e
Improved system of ticket selling via apps/website
Gradual introduction of the Mobib card from 2013 on

=A =/ =2 =

Improved connections with other transport modes
0 Bike parking: from 5803 in 2007 up to 93832 in 2015
0 Car parking: form 4849 in 2007 up to 6266 in 2015
We have no details on further measures from 2016 onwards.

The impact of measure 708 (Free public transport for commuters) is assumed not to be comprised in
this measureas its impact has been estimated separately.

We remark that although some measures were taken to improve rail transport other elements deteriorate
the attractiveness of using the train.

9 Train travel times were made longer the last years. The&R& notprovide general figures on it
but it is mae clear from observation of for example tiraetablesbetween Ottignies and Brussels
over the last years.

1 After some years of improvement between 2013 and 2015 punctuality was worse in 2016 than in
2015 from 89.3% in 2015 to 86.5% in 2016 for the evaluatn i tem “suppressed
before neutralization”. The main reason is t6F
punctual and in the peak this can increase in the worst case up to 1 train in 4 on the line Brussels
Luxemburg and bhsLiége7 (Infrabel websitehttps://www.infrabel.be/fr/propos/chiffresde-
ponctualitd. The punctuality worsened in 2017 and 2018 but improved in 2019 and 2020
(https://www.belgiantrain.be/nl/abousncb/themes/ponctuality/ponctualitarchives.

1 The foreseen investments of the investment plan 20080 were reduced by 20% in 2016.

19This goal achievement will be checked in order to be atflalemce the PAM impacts
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All the emission reductions are in the ABMS sector except for the emissions due to the eventual increase
in electricity production.

3.18.2. Methodology

We estimate the passengerkm that were done by car previously AND that were shifted thanks to the
measures degibed above. This is a difficult exercise as the measure is rather a collection of vague
measures of which the impact is hard to measure.

We then see how much emissions were gained by making the difference between the emission per carkm
and trainpkm and miltiplying this difference by the number of car drivers that switched thanks to the
measure.

The formula below expresses this:
ER = Ntpkm * (EFeBFtrain)

with
ER Emission reduction
Ntpkm New train pkm thanks to the policy AND previously done by car
EF Emission factor

The most difficult part in the methodology is to determine the amount of passengerkm that were done by
car previouslandthat were attracted thanks to the measures described above (Nptkm).

Therefore we start by subtracting the number of commuterkm shifted thanks to tk&0OBRrom the total
trainpkm.

For the next step we work with different scenarios. The assumptiotisefecenarios are given under the
assumption section.

The 2014 VITO evaluation states that the increase in passengerkm corresponds to a modal shift from cars
to railway on a on¢o-one pkm basis. VITO provides however no source for this assumption.

To claify this point we did a literature research on the possible switch from car to rail when making rail
more attractive. We provide the literature research annexed and the conclusions in the next section.

Based on the information we gat was impossibleat know how exactly the railway offer was improved.

We got no resources to investigate more the impact of the different measures. The only measure that
improved the quality of the railway offer in a clear and easy to estimate way was the increase iaruicycle
car parking.Without clear indications on how the railway offer improyvieds impossible to determine its
impact. It is important to take this into account when interpreting the results.

Another critic on the initial VITO methodology is thatkes a constant baseline over the years. It assumed
that without the measurgthe amount of railpkm would remain the same between 2005 and 2035. This
seems unrealisticonsideringhe external environment. In the absence of a clearly defined basaine
worked with different assumptions and scenarios concerning the baseline (see assunpiibrstjate

the uncertainty.

3.18.3. Conclusions of the literature research on modal shift from car to rail:

As mentioned abovéhe 2014 VITO evaluation states that ther@ase in passengerkm corresponds to a
modal shift from cars to railway onome-to-one pkm basis. VITO provides however no source for this
assumption. We did a literature research to find information on the potential modal shift from car to rail
(see als&ectiorb. ).

We conclude following based on the literature research:
1 While improving train and PT performandde number of train and RJassengers will increase.
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91 There will however be only a little part of those new passengers that were previously car drivers.

9 There is nearly no evidence from real world experigtiag by improving train and PT supply a
modal shift from car to rail or Rdkes placgexcept in cases with a significant improvemeanich
more significant than what was done in Belgium. Available evidence suggests that an attraction of
20 to 30% of car drivers among new train and PT users is a huge success (Sao&beaar
drivers for whom journey times of PT is not more than 1.5 the car journey time have most change
for shifting to train.

1 A cross price elasticity between train and car between 0 and 0.1 is probably realistic. This means
that by a 10% pricdecrease of trainl% of car users on a similar link will switch to train.

1 The European BITiBi project on improving rail services by providing cycle services found that
between 40 and 70% of the new railway users would have made the journey by camsetheca
of the improved rail servig€BiTiBi2016). A more recent studgoncludedhat among new users
of a bicyclerain combination (after improving the cycle parking infrastrugi@®% did not make
a trip between the same origin and destination. Among those who made a simjla0%ipvhere
previous car users. The study conclutties discouraging car use and soft measures like incentives
at the work location are more effective to attract new rail users-céex drivers)
(https://fietsberaad.nl/kennisbank/keuzeor-fiets-trein-is-vooratingegeverdoor-
pr?2utm source=fbni®32021&utm campaign=fietsberaadnieuwsbrief&utm medium=email
https://link.springer.com/content/pdf/10.1007/s1111@21-101659.pd}).

I The most effective way to reduce car use is to make it less attrabtivéecreasing parking
possibilities and make the PTijoey time competitive with car and in parallel ensuring enough PT
capacity.

Remark:

In their climate emission reportinthe Walloon region counts each extra pkm from public transport as a
reduction of one carpkm. They furthermate nottake into account any rebound effect. Wil notfind
any evidence for this assumption in the literature research.

Price elasticities areatculated for a certain range of the demand cuimeother words for price changes
of 10% to 20%. This meam®nclusions on big price changbke transport for freeshould always be
looked at very cautiously.

3.18.4. Main assumptions

A.Assumptions concerningplicy impact

Based on the available data and literatutres very difficult to link the increasing number of rail passengers
to a modal shift from car to rail thanks to the railway policyXUB. The improvement in the railway offer
is too vaguely desibed and some factors contributed to a deterioration of the railway offewé&zannot

link the increase in railkm 1 to 1 to a decrease in carkm.

Toconsiderthat uncertainty we introduce three scenarios with different assumptions on the meful
from car to rail and different assumptions on the base case:

1 High impact scenario
This is arery unrealistically optimistgrenario with following assumptions.

100% of all increase in railpkm beyond the commuters travelling for free is there tinémkgolicy. 100%
of those new railway users would use the car if tt@yld notuse the train.

This 100% is far beyond the most positive evaluation we found in our literature research BiEBike,
2016). Itdoes notconsiderany rebound effect

There is no rebound effedhis means no cars that disappeared from the road are replaced by new cars.
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This means that 100% of new rail users caocdosideredor CQ reductions.

This scenario that does not correspond to a reality. This scenario is included to make the link with the 2014
estimation that took these simple unrealistic assumptions.

1 Intermediate scenario:

80%of all increase in railpkm beyond the commuters traveftindgree is there thanks to the policy. 50%
of those new railway users would use the car if th@yld notuse the train. These 50% are based on the
experience in the BiTiBi project (T,MQ17).

40% of road capacity that was made free by car users sugttairail is filled up by other car users. This is

a conservative estimate especially when new car users use train inthdpgeak. r apport “rebo
met impact op het milieu (Delhay2013 p5 3 ) ” made a | iterature oagsearc
capacity that is filled up again by new road users). It is unclear how these fignsgtert he “ nat ur e

increase in mobility. This shows that after 3 gelaetween 50 and 100% of road capacity is filled up by
new car users again. We choose her&4tere as we have an intermediate scenario and rebound effects
are small in the very short term. In the low impact scenarouse a higher % of rebound effect.

Finally 21%of new rail users can lmnsideredor CQ reductions.
1 Low impackcenario:

80%of all increase in railpkm beyond the commuters travelling for free and beyond economic growth is
there thanks to the policy. Economic growth on its own increases transport deatemdail demand. This
could be considered as conservativeoas can argue that without more rail capagcttyis growthwould

not be possible.

25% of those new railway users would use the car ifdcbeld notuse the train. Literature states that 30%
is an optimistic estimate.

75% of road capacity that was made free by car users switching to rail is filled up by other car users. 75%
is chosen as the middle between 5retimpacophé& @iléu ( b as
(Delhaye2 013 p53) ") .

Finally 4.4%of new rail users can lmonsideredor CQ reductions.

B.Other assumptions

We consider the growth in railpkm of 1% instead ofc@¥sideredor the 2014 evaluation. The reason is
that the observed trainpkm have been stagnating since 2011. The trainpkm without the commutingtrainkm
have been decreasing between 2011 and 2016.

From 2030 on we assume there is ho growth anymore thanks to the medsuthe 20102020 period.
Passenger numbers are kept constant.

We assume an economic growth in the future equivalent to that of the past.
COVID 19 impact:

The NMBS provided rail passengerkm for 2020. These show a modest destelesether sources
mention a more important reduction in rail passengers. The Dutch CPB mentions a reduction of more than
50%. We kept the NMBS provided data.

3.18.5. Data sources

1 Past Railpkm: NMBS (Charlotte Dekeyser) and NMBS via FPS. Mobility
0 The 2020 data on pkmene high
9 Future railpkm till 2025: NMBS (Charlotte Dekeyser)

M1 Past economic growth: EUROSTAT websitenttp://ec.europa.eu/eurostat/statistics
explained/index.php/File:Real GDP_graw2005%E2%80%932015 (%C2%B9) (%25 change compared with _the p
revious_year; %25 per_annum) YB16.png
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9 Emission factors:

o NMBS own calculation base a@mergy use/pkm NMBS/SNOBand C@ marginal
emission/kwh

0 VITQ 2019 wagenpark en emissies in het kader van ecoscore en het Vlaamse energie en
klimaatplan BAUSOREF19 en S2VBPT20149, via M. Vanhulsel met aanpassing
emissiefactoren EV (seanex).

3.18.6. Results

annual emission reduction (kton CO2/year)

250
—min
200 —Nax
—likely
150
100
50

T T P - T S Ry TR " 1,1 AT o B e D D
BN S SR V AR R A AR SR AN

Figure20: updated estimate of emission reduction thanks to promotion public transport

3.18.7. Discussion

As explained aboydé is extremely difficuJtmaybe impossible to provide a good estimate of the impact of
the polcy.

We tried to provide an indication of what the impact of the policy could be. We remark in any case that the
impact of this policy is decreasing between 2011 and 2017 as the growth in trainpkm in that period is to be
attributed completely to free public trsport (TRAS).

In theintermediate scenarjdghe estimated impact of the policy in the early years is between 30 and 50
ktons. In 2020there is a dip in the impact as rail traffic dropped due to CQ9ID hese emission
reductions aresignificantly less than the likely scenario of the 2014 evaluation. After @@20npact
increases until 2030 and decreases afterwards. The reason for the decrease is double. No new rail
passengers are attributed to this policy and the emission factocars are getting better with the
electrification of the car park.

Compared to the 2017 estimathe reduction is slightly higher in this estimate thanks to an increase in rail
passengers.

Note that for this 2021 evaluatiagxercisewe consideredhe indirect emissions of electricity generation

of electric cars that will hay#&llowing the VITO assumptions behind the emission faaargnportant
share in the car park. I n 2040 the emissiame redu
considered37 instead of 27 ktons).

The impact of thenaximum but unrealistic scenaig4 to 5 times larger than that of the likely scenario.
As the scenario is unrealisticis shown in light colour. The reason is that each new railpkm is coamted
carpkm less. This is similar to the 2014 evaluation assumptions.
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Thelow impact scenaribas a more limited impact as the rebound effect is more important and less rail
users are previous car drivers.

A. Impact of bicycle parking

While trying different ways of evaluating this pqlwwg also estimatedhe impact of improved car and
bicycle paring. We estimated that probably®0 extra previous car drivers took the car thanks to this
measure. This could be the equivalent of around 13 ktons £f CO

We found this result based on evidence we found that 10% of the new bicycle parking usergheplace
former car journey by train. We assume the same number for users of carparking.

We counted all the new car and bike parkings as new car and bicycle parking users. This is an overestimation
as not all parking spots are used.

Over the period 20062015 bike parking went up with 35 000 spots and car parking wi@®Q&pots. We
count this for 5100 extra train users that were previously car drivers in 200% of the sum of 35 000
and 16 000.

Taking into account the more general results above howexeneed to assume that these extra rail users
are mainly free commuters counted under TBBAOR that these are compensated by a decrease in other
train users.

3.18.8. References
1 CBS Mobiliteit in Coronatijd 2021 https://www.cbs.nl/ninl/visualisaties/welvaadin-
coronatijd/mobiliteit
1 Delhaye, 2013ebound effectermet impact op het milieu, rapport voor LNi53
1 Delhaye2016 Internalisatie van externe kosteMIRA
1 Van Zeebroe¢R017 Final report BiTiBi projedC

3.19. TR-A03: Promote the use of bicycles and pedelecs (APP-T02)

3.19.1. Description

This federal measure has the following components:

1 The allowance paid by employers for homerk travel by bicycle is free of tax and social security
chargesuptoQ 5 €(Ark 38 of the Income Tax Code). This rate follows the inflation. So it has
beenraisedupto@ 2 €/ km f,opac@22 08 m from 2017 and up to

1 Homework travel expenses for using a bicycle are deductible at the lump sum rale®f 0€ / k m
(Art. 66bis of the Income Tax Codpplicable from the revenues of 2001). Albds rate follows
the inflation.

1 This allowance is also there for pedelecs (APB). Initiallythe APPTO2 PAM foresaw a 15%
income tax reduction for (speed) pedes$. As this part of the measure would have had the largest
impact and was withhe]dt is logic to integrate what remains from AP8&2 PAM in the FR0O3
PAM for this 2021 evaluation.

1 The management contract of NMBS/SNCB hodiegcompanyommitted itself to the promotion
of the use of bicyclesn particular through an objective sfeep increase iparking spaces for
bicycles in stationgomparedto the 59 000 in 2008

We estimate the impact of the bicycle free tax allowanceimbact of extra bicycle parkings is part of the
TRAO2 policy.

This PAM results in a reduction of emission®mET $ector.
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3.19.2. Methodology

We work in three stepdirst we obtain the extra bicyclepkm since 20@&n we calculate which part of
these km ae due to the policy and done by previous car drif@rsvould have done by car driversjen
we apply the difference in emission factors.

1 We want to obtain the increase in pkm travelled by bicycle since 2005
Pkmbi=wmodSharebi_hw/wmodSharecar_hw * (hwShareintotalcar * carkmB) * Occ_car
With
Pkmbi pkm travelled by bicycle

wmodSharebi_hw  Modal share of bicycle in homveork weighted for average home work
bicycle

wmodSharecar_hw Modal share of car in homeork weghted for average home work
distance car

hwShareintotalcar  The share of home work travel in total carkm travelled in Belgium
carkmB_hw driven km in Belgium
Occ_car The occupancy rate of cars for homverk journeys

1 From the extra pkm travelled by pate we estimate the part was done thanks to the measure and
we estimate what part are ex car users

Pkmbi_pol = Sharepol*share_excar

With
Pkmbi_pol The extra pkm travelled by bicycle thanks to the policy (previous
calculation)
Sharepol The share obtaid thanks to the policy
Share_excar The share of egar drivers

1 We apply the difference in emission factor between car and bicycle

ER = Pkmbi_pol * (EF eZEF bi)

We remark that we neglected the impact of reduced public transport use thattkes policy.

3.19.3. Main assumptions

Uptake of cycling thanks to the policy

The initial VITO assessment assumes that all the extra bicycle km are due to the bicycle fee free of tax (see
VITO report).

There are a lot of things to say in favor of changing this geEum

f Modal shift towards bicycle comes more often from bus than from car. Most, citelists are in
general in only 20% of cases former car ugevgould have used a carhey are most often former
public transport users or pedestrians and probabhpomlers.(Van ZeebroeckML 2014)

1 Only a part of the people shifting from car to cycle does it because of the fee they get. In most
companies paying a feether measures ifavourof cycling are also applied. The federal diagnostic
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observes that companies that introduceth&free fee have an increase in the share of cyclists by
1.4% while companies doing nothing fiavour of the bicycle have an increase &t 1diagnostic
federd 2011 p52)Alsq diagnostic federal 201fp33) states +34% of cyclists thanks to paying the
fee. We take 35% into account.

1 The part of companies providinge-free fee was not very different in Flanders (88%) compared
to Wallonia (76%) and Brussels%)in 2015(diagnostic federal 2015 p29). In 20ttese figures
have hardly changed (diagnostic federal 2@B2).However the increase in the share of cyclists
is very different in the three regionBetween 2005 and 2014he increase ircyclists was
respectively:

0 In Flandersfrom 12.3% (2005) to 14.9% (2014) or an increase of 21% and to 17% in 2017.
0 In Brusseldrom 1.2% (2005) to 3.0% (2014) or an increase of 148% and to 4.4% in 2017.
o In Walloniafrom 1.3%(2005) to 1.5% (2014) or amcrease of 13% and to 1.6% in 2017.

f The differences in the figures among regions does not proof that the assumption of attributing the
increase of cyclists to the one federal policy is wrong. The figures enable us however to assume
that other factors tha the only taxfree fee play their role in the increasing bicycle use.

o This observation is reinforced by the fact that although the companies paying a cycle
allocation didhot changethe numbers of cyclists continued to increase steadily.

1 There is a gearal growth in mobilityso part of the growth in bicycle km comes from this
autonomous growth.

Therefore, we take following assumptions:

We assume that only 35% of the increase in cycling is there thanks to the cycling allowance 35% is still an
optimistic estimatealthough the 2014 evaluation counted with a 100% share. The 35% means that in the
absence of the bicycle allowanoae bicycle commuter in three would stop commuting with a bicycle.

We furthermore assume that 20% of the cyclists are former car drivers (Van ZeepdddykAs the modal
shift from car to speed pedelecs is higher than from car to normal bicycles (K§t2614), we assume
that from 2020 on35% of the cyclists are former car drivers.

Future cycle km

To estimate the future cycle km later than 20%@ assume that cycle use continues to increase till 2030
at the same speed as it did between 2008 adii7219 billion pkm/year. At this pacie 2030 we assume
that around 1000 billion pkm will be driven.

3.19.4. Data sources

Historical vehkm: statbel and FOD mobiliteit
http://statbel.fgov.be/nl/statistieken/cijfers/verkeer vervoer/verkeer/afstand/

https://mobilit.belgium.be/nl/mobiliteit/mobiliteit_cijfers/kilometers door belgische voertuigen

Impact of cycle policy in companies: FPS MoHiliggnostic federal 2012016 2019
Shift from car to cycle: Van ZeebroeckK(J) Fietsen in Brusselat brengt het of?, 2014

= =4 =4 =4 4 =

Emissionfactors: VITQ 2019 wagenpark en emissies in het kader van ecoscore en het Vlaamse
energie en klimaatplarBAUSOREF19 en S2VBPT201719, via M. Vanhulsel
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3.19.5. Results

annual emission reduction (kton CO2 eq)
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Figure21: Updated estimate of emission reduction thanks to bicycle use

3.19.6. Discussion

The 2017 and 2021 estimates are lower than the 2014 estisiratenot all bicycle kilometres can be taken

into account as a result of the measure and as previous car kms. The estimate is however much higher than
7% (35% can be attributed to policy and 20% of cyclists are previdairs/eas) of the initial estimate. €h

reason is that general mobility increased much faster than foreseen in the initial estimate and that the
modal share of cycling increased more rapidly than foreseen.

The min scenario is 50% lower than the likely scertheanax scenario is 50% high€his can be seen as
a scenario where only 10% (or 30%) of the cyclists are previous car drivers until 2020 and 15% (or 45%)
after 2020.

There is an increase in 2020 as we assume that with the increased use of (speed),zeRetgrsshare
of the cyclits are previous car drivers. We assumed that 30% instead of 20% are previous car drivers from
2020 on.

From 2030 onthe impact decreases as we assumed no increase in cycling after 2030. As cars are emitting
less C@Q the impact of the policy is also rechat

The impact is decreasing in the futsiacecars will emit less G future.

We remark however that the result is still an optimistic view of reality as no rebound effexinsatered
Rebound effects are indirect effects from the policy. In rheb#t policies these effects concern typically

the fact that new car users are attracted when road capacity comes available thanks to car users shifting
to other modes of transport. It means that the policy effect is not that large as initially expected.

Note that for this 2021 evaluaticgxercisewe consideredhe indirect emissions of electricity generation

of electric cars that will hay#&llowing the VITO assumptions behind the emission faaargnportant
share in the car park. In 2040 the emission redu
considered4.5 instead of 3.7 ktons) for the intermediate scenario.

We were not able to take into account a COY@Dmpact.
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3.19.7. References

FPS MobilityDiagnostic federal 2012014 2016 2019
Mobiel 21 Het efietspotententiee] resultaten online bevragingfeetspendelaar2014
Van Zeebroegl014 Fietsen in Brusselat brengt het of, Brussel Mobiliteit

3.20. TR-A04: Promote multimodal freight transport

3.20.1. Description

For goodsthe development of multimodal platforms occurs through the improvement of river and rail
transport (logistics areainfrastructure investment...). The Federal government has supported the
NAIALES programme (20a813) of the European Commission to promote inland navigation. This includes
fiscal support for the modernization of the Belgian fleet: when selling a yessekes for capital gain have

to be paid if the money is reinvested in a n@gsel. For raiinternal intermodal transport (departure and

arrival within Belgium) has been supported by federal subsidies from January 2005 until end 2008 (Royal
Decree of 30/9/2005later extended to end 2008). This has been extended from the 010%/2
(ProgrammelLaw of 22/12/2008chapter 3 extended to 30/6/2013 by the Programrhaw of 28/6/2013)

and the Council of Ministers of 19/12/2013 has decided to prolong it to 31/12/2014. The aim was to help
maintain the existing rail traffic level and tari@ase it by 20% over a period of three years.

Since 2014there is also a subsidy for single wagon load transport of goods by rail. It is however very hard
to see whathe impact of this will be

In November 201,8he measuresvere prolonged until 2020.

All the emission reductions are in the ABMS sector expefor the emissions due to the eventual increase
in electricity production.

3.20.2. Methodology

We stick to the initial VI TO methodology and upd
don’t change the baseline. 020l Mhes meandtiseisidw teerd ofillese p r
transport via rail is continued.

We update the figures for the years we have new datah@ means until 2015.
ER= Change ITU*t*d*(EFRhB¥train)

With
Change ITU Increase in number of ITU (intermodal transporitsin
T Average number of tons/ITU
D Average distance of transport
EFhdv Emission factor HD{heavy duty vehicle)
ERrain Emission factor train

3.20.3. Main assumptions

Concerning the measure for single wagon load in place since\2@Xkte not abldo take its effects into
account as this asks a completely other methodology than the actual methodology. It is furthermore very
difficult to estimate the impact of it. In a studyML did for the FPS mobilitiycould notdefine a precise

effect (TML 2016).
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We assume the impact of the measure will be 0 in 2022 in the absence of a further policy, aRo2d
reductions of 2020 are taken into account. No future emission reductions have been calculated as these
will betreated in a new PAM.

3.20.4. Data sources

Personal communication with FPS Mobility

Emission factors: VITé&zonoteg 2014 and FPR019 vooruitzichten van de transportvraag in
Belgié tegen 2040

3.20.5. Results

annual emission reductions (kton CO2)
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Figure22: Updatedestimate of emission reduction thanks to promotion of multimodal systems for goods

3.20.6. Discussion

The updated estimate of the emission reduction is larger than in the 2014 assessment (VITO/Econotec
2015) for the beginning of the period. The reason is thaupdated figures we got from the FPS Mobility
are higher for the years around 2Q1i@an the initial VITO/Econotec figures.

The 2021 estimate is furthermore higher than the 2017 estimate. The reason is that following the FPB
transport prognosisthe HDVemissions are not decreasing as initially foreseen. The rail traffic is
furthermore not decreasing as fast as initially foreseen.

The reduction in the 2022014 period is due to a reduction in thegart traffic (main hub) and between
ports traffic as wi as the international traffic (in 2014 the last subsidy was paid for setting up international
connections (mail exchange with FPS Mohility)

From the information we goit isnot sure that without the subsidy the AntweZigebruges traffic would
have talen place by route. (BreemersefML 2016)

We remark furthermore that no rebound effect wamnsidered

The maximum scenario is 50% higher than the likely scenario. This can be interpreted as that the baseline
Is lower than what is foreseen. The minimgoenario is 50% below the likely scenario. This can be
interpreted as a baseline that is higher than what is foreseen.

The effect of the PAM gets 0 in 2022. The actual policy stops in 2020 and without, subsisisume the
effect to become Oapidly.
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3.20.7. References

1 Breemersch et al (TMLSt udi e over het “l evel pl aying
spoorvervoerwegvervoer en vervoer via waterwegen met betrekking tot het goederenvervoer
2016 (vertrouwelijk rapport)

3.21.TR-AO08: Free public transport for commuters

3.21.1. Description

TRAO8 and THA02 are both promoting public transport. -AB8 applies only to commuters. We have
assumed that HR02 applies to all other passengers. Based on newlalealiata related to the commuters
the overall impact has been split betweenrABR and THR08.

The federal and regional PAMs to promote modal shift encompass a series of measures like free train
service for commutersextension of the tax deduction for expses incurred for homeork travel when

using alternative transpart.. To achi eve free public transpaqgrt by
the Federal government has decided in 2008 to prolong the 80/20 system for private sector employees. It
isstill applied currently. In this systeB0% of the season ticket of the NMBS/SNCB is paid by the employer
and 20% is paid by Federal government. The system of free commuting by train for employees of the
Federal government has been permanertlyended by a Royal Decree of 3 May 2007.

The simulation below takes into account the fact that
1 the federal government pays 20% of season ticket if the employer pays 80% of the ticket
! and that the reimbursement is tax free

It is however important to kgein mind that the federal government provides also tax advantages for
people using their car. The advantages are of course much more important for people using a company
car.

In the future it could be therefore interesting to take also a general loskatiility policy and to not only
pick out the policies that have a positive climate impact.

All the emission reductions are reductions in the non ETS sector except for the emissions due to the
eventual increase in electricity production.

3.21.2. Methodology

We estimate the commuters thatould nothave taken the train in the absence of the measure. Then we
estimate the trainpkm they do and the emissions reduced thanks to it.

We estimate the commuters thatould nothave taken the train without the measuretimo ways:

1 We estimate the difference in generalized costs with and without the measure. We do this based
on the difference in price experienced by the final user andthesprice elasticity for car use in
function of train price. Therossprice elastigty provides the amount of car users that become
train users in function of the change in price.

1 We use the result of the simulation done by the federal planning bureau estimating the impact of
the measure.

The uncertainty among those estimates is vegh,ht is therefore important to investigate further the
assumptions below.
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3.21.3. Main assumptions

A.Assumptions for cross price elasticity methodology

Formanycommuters there is a third payment system. Based on the change in price this third payment
system causes and thleossprice elasticity we calculate the number of new commuters thanks to the
measure.

We assume the highest long term cross price elasticity of &t Atdrature provides. This provides a higher
end estimate as other literature estimates that cross price elasticity is rather close to 0.

We make a very rough estimate of the generalized price for a 40 km commuter in the table below. The
generalized price takes into account the time cost and the monetarylt@shonetary cost the commuter
pays is 0 as the government and his employer pagdist.

The average commuting distance for a car commuter is 2®kirtrain is more competitive on longer
distancesso we assume shifters to train have on average a longer commuting distance. We assume 40 km
on average. Actual train users have an agercommuting distance of nearly 50 km.

The upper part of the table shows the actual situation. The lower part of the table shows the situation in
the case the government would no longer intervene. This méangovernmentoes notpay any longer

20% ofthe season ticket (1.4 cent) and the amount paid by the employer is no longer tax free (2.4 cent).
Without government interventigrthe season ticket would increase by 12%.

value source
home work commuting distance (km) 40|0VG
first and last mile (min) 20
average speed (km/h) 60|MIRA,2016
journey time (hour) 1.0
value of time (EUR/h) 12.4{MIRA,2016
time cost 12.4]MIRA, 2016
monetary unit price for user/km 0.07|NMBS, MIRA 2016
monetary price O0|commuter doesn't pay
total cost (time+monetary) (EUR) 12.4

change in situation if government stops interventions

advantage thanks to fed gov. EUR/km 0.04| Fplanning Bureau
total cost after gov.intervention(EUR) 13.9

increase in generalised traincost % 12%

increase in fare train cost unlimited

Table48: calculation of average travel cost fmmmuting and impact of the 20% federal subsidy

When we apply the 0.2 crogsice elasticity on the approximate 12 % price decrease to the car, ilsers
means that 2.4% of car users become train users. The difficult thing is to know on what amount of car
drivers we need to apply those 2.4%. It makes no sense to appbrdabgprice elasticity to all car
commuters in Belgium as for a large majority among thina@a is not an option. We make following
assumptions to determine the amount of car users wedne apply the 2.4% to:

We consider a transport market where the share of rail and car are rather close to one another. Shares that
are close together mean that the transport modes have a competitive position close to one another and
that switch between rmdes can reasonably be expected. We assume 40% rail share and 60% car share.
These 60% of car users corresponds to8Wbcar users (8873 train commuters/0.4*0.6 in 2004). The
increase in train commuters thanks to the measure will be 2.4 %9 32004.This figure increases with

the number of commuters.
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It is clear that these assumptions are not very robust and that in fututber research via surveys and
study of statistics is an absolute necessity.

B.Assumptions via Federal Planning Bureaimasé

This means that the total reductidn pkm thanks to the measure is 9.8% of the trainkm done by
commuters with third party reimbursementVe base this estimate on following information and
assumptions

1 on average 50% of train commuters gethad payment reimbursement over the considered
period. In 201656% train commuters got a third payment reimbursement (QBE5). 50% will
then probably be an overestimation for the first years of the measure and an underestimation for
the latter years bthe measure especially for the years beyond 2020. The total amount of
commuting pkm by train is reduced by 4.8% due to the suppression of the measure as the

simulation of the FPB estimates (La2@L6)

§ train commuters with third payment reimbursemedd on average a similar commuting distance
as train commuters without a third payment reimbursement.

It is not clear whether those people would continue to commute without the subsidy or whether they
would choose another mode like car or carpooling. Tlhesgwe introduce two scenarios.

Scenario FPB high
1 Estimates that 100% of new rail users thanks to this policy would use the car in absence of the
policy.This is an optimistic estimate (seeATR).
1 Takes a rebound effect of 0% into account. frf@ans that O out of 10 rail users that abandoned
their car are replaced by another car driver. Especially in peak hours (when commuters use the
train), this is not a realistic assumption (Delha3@13).

{1 This scenario assumes furthermore that not 9.B2% 50% more or 14.7% commuterpkm less
would be made by train if the third payment system would be cancelled.

Scenario FPB low:
1 Estimateshat 50%of new rail users thanks to this policy would use the car in absence of the policy.

1 Takes arebound effect 05% into account. This means that 7.5 out of 10 rail users that abandoned
their car are replaced by another car driver. (Delhagé&3)

C Future growth in commuters for both scenarios

For 20262030 we assume a 2% growtsimilar to what was expected in the previous evaluation exercise.
We assume no more growth with this measure beyond 2030.

We adapted average daily distance from 70 to 90. On average a (one way) train journey heb@ker
we assume with increasing nuertof ex car users taking the traihe average train journey will shorten.

3.21.4. Data sources

1 People benefiting from third payment systelivIBS/SNCHBa FPS mobility

1 Emission factors:
o NMBS own calculation base on energy use/pRVES/SNOBand C@ marginal
emission/kwh
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o VITQ 2019 wagenpark en emissies in het kader van ecoscore en het Vlaamse energie en
klimaatplan BAUSOREF19 en S2VBPT201-49, via M. Vanhulsel met aanpassing
emissiefactoren EV (see annex).

3.21.5. Results
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Figure23: Update of the estimated emission reductions from cheaper commuter transport

3.21.6. Discussion

The emission reductions are significantly lower compared to the 2014 eva)uatompt for the max
scenario that is close to the 2014 esite. In 2020the impact is significantly lower due to the COVID
pandemic.

The maximum estimate is unrealistic as it doesauwoisidera rebound effect. This means it does not
considerthat cars that disappear in the peak period are replaced by other. &@sgecially in the peak
period, this phenomenon is important (Delhay®13).

The main reason fdhe reductionin the estimate for the emission reductioissthatyou cannot assume
that each new commuter with a third payment arrangem&atild not have used the train in the absence
of the policy. It is furthermore not surewias previously a car driver.

The reduction for all the estimates after 2038iigeno gravth in the number of commuters é®nsidered
and that it is assumed that cars emit less i@@uture. From 2040 on further emission reductions from car
emissions are assumed.

Note that for this 2021 evaluatioexercise we took into account the indire@missions of electricity
generation of electric cars that will ha¥ellowing the VITO assumptions behind the emission facars
important share in the car park. In 2040 the emission reduction is 1.7 ktons higher if the indirect emissions
of E \consideeed7er instead of 6 ktons) for the intermediate scenario.

3.21.7. References

1 Centrale Raad voor het Bedrijffslevdnventaris van de secretariaten met informatie en
cijfergegevens die beschikbaar zijn om de huidige kostprijs van hetweskwverkeer in Bgié te
berekenen2016

Delhaye2016 Internalisatie van externe kostedIRA

Delhaye 2013 ReboundeffectenMIRA

Laine BWorking Paper 216 Commuting subsidies in Belgiudct 2016
NMBS/SNCHgures on commuters between 2015 and 2019.
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3.22.TR-B01: Promotion of carpooling

3.22.1. Description

Carpooling is being supported fiscally. Hemmgk travel expenses for using carpooling are deductible at
the lump sum rate of @ 5 € Upkoma maximum distance of Zmn (later increased to 50 and 100 km
one-way) (Art. 66bis of the Income Tax Code from 2@@Riated in Art. 38 from 2008).

This PAM results in a reduction of emissiom®mET $ector.

3.22.2. Methodology

To calculate the emissions saved by carpooling welagdahe carkm saved by carpooling thanks to the
measure.

1 ER = KM carpool* (EF -&Fcarpool)*Corr

With
KMcarpool Km travelled through carpooling
EF car Emissionfactor car (occupancy 1.21TO estimation)
EFcarpool Emissionfactor carpodbccupancy 2/ITO estimation)
Corr Correction factor TML as not all carpooling is there thanks to the

measure
1 KMcarpool =Shcarpool*Workers*Distcarpool

With
Shcarpool Share of carpoolers in large companies (diagnostic fédéral)
Workers Number ofworkers (employees + civil servamist selfemployed)
Distcarpool Average carpool distance (VIT@robably OVG onderzoek

verplaatsingsgedrag)

The number of workers and the share of car poolers have been updaitdwere smaller than in the
initial estimate.

3.22.3. Main assumptions

1 VITO assumed that all carpool km were done thanks to the fiscal advantage. It will certainly have
an impactbut other factors are probably also relevant. For example

o if an employer provides information about carpoolithg number of carpoolers is 7 times
higher than without the information provision. The same is through for the provision of
parking spaces for car pooldiagnostic federak015 p31)

0 since the introduction of the measytle number of carpoolers is decreasing. It is unclear
what was the situation before the introduction of the measure OR what would have been
the situation without the measure.

o Itis undear what was the previous transportation mode of carpoolers before carpooling.
It is probable that part of them used public transparbicycle odid notwork yet.

1 Therefore we think it is not reasonable to attribute all gains of carpooling to thedattion of
the fiscal measure. Based on the previous elements we build three scenarios to take into account
the uncertainty.

o Likely scenariocorrection factor of 40%. This means only 40% of the carpoolkm can be
attributed to the fiscal measure AND were previously done by single car drivers. 40% can
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for example be a consequence of 80% of car poolers that are there thanks to the policy
and 50%of those were single car drivers before.

o low scenariocorrection facto20%. This means that only 20% of the carpoolkm are there
thanks to the policy

o high scenariocorrection factor 0fLl00%. This means that in the absence of the measure
no one would cgpool and all the previous carpoolers would use their own car. This is an
unrealistic scenario that is similar to the hypothesis of the 2014 evaluation.

1 We have taken into account a correction factor for rebound effects of 15% as we assume
carpooling take place in places that are less congested than places where trains are an alternative.
The rebound effect of 15% means that 15% of avoided carkm are replaced by other cars. For the
high scenaripno rebound effect is taken into account.

1 We assume also thatlfemployeddo notdo carpooling as in most cases it is much more difficult
for them organize.

1 Beyond 2035 we assumed constant workforce as in 2035.

3.22.4. Data sources

1 The share of carpoolers: diagnostic fédéral déplacement domicile 28%4i2016 2019.

1 Carpooling distance: VITEzonote¢2014

f  The number of workers: FPB via SPF emploi

1 FPB perspectives économiques
http://www.plan.be/databases/PVarModal.php?VC=PRFRESL2&DB=PRF&lang=fr&XT=1

1 report of the comité on agingttp://www.plan.be/databases/database det.php?lang=fr&ID=33

f Emission factors: VIT@019 wagenpark en emissies in het kader van ecoscore en het Vlaamse
energie en klimaatplalBAUSOREF19 en S2VBPT201-719, via Marlies Vanhulsel

1 Occupancy rates: VIT€&aonoteg 2014

3.22.5. Results
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Figure24: Updated estimate of emission reductions withpzasling policy

3.22.6. Discussion

The most likely scenario is similar to the 2017 evaluation and lower than the 2014 evaluation. The reason
is that we assume that not each carpooler would stop carpooling in the absence of the fiscal incentive.
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Based on our assumptigranly 40% of the todacarpoolers would stop carpooling in the absence of the
fiscal measure.

The maximum scenario takes into account the 2014 assumptions. It assumes that each actual carpooler
would use its own car to make the homwerk journey. This seems unrealistic.

Independent workers are furthermore not integrated in the workforce as potential carpoolers. The
carpooling share is also decreasing more rapidly than foreseen in 2014.

Note that for this 2021 evaluatioexercise we took into account the indirect emissionsedéctricity
generation of electric cars that will havellowing the VITO assumptions behind the emission facars
important share in the car park. In 2040 the emission reduction is 0.4 ktons higher if the indirect emissions
of E \Wconsideeed1e84 instead of 1.49 ktons) for the intermediate scenario.

3.22.7. Data sources

FPS Mobilitydiagnostic fédéral déplacement domicile tra2dil4 2016 2019.

Emission factorsVITQ 2019 wagenpark en emissies in het kader van ecoscore en het Vlaamse
energie @ klimaatplan BAUSOREF19 en S2VBPT201-719, via M. Vanhulsel

3.23. TR-B05 Eco-Driving

3.23.1. Description

This measure on edadriving corresponds to the application of directive 2003/59/&€ the initial
qualification and periodic training of driversdoiver license 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 optimization of fuel
consumption in the list of subjects of the qualification tests and periodic traininfedCertificate of
Professional Competence (CPC).

This is different from the eco driving training in the general driving course lessons. The latter is a regional
competencewhile the organization of the certificate of professional competence is a feaen@etence.

Since 2015 this measure has been regionalised. Only the Flanders Region puts this measure into practise.
The Federal Public Service still exercises this for the other two other ragmmsussels Capital Region
and the Walloon Region.

Allthe emission reductions are in the r&TS sector
3.23.2. Methodology

1 Calculation of emission reductions through the following equation:
ER = ERrate * EChdv*EFdiesel

With
ERrate Eco driving emission reduction
EChdv HDV energy consumption
EFdiesel CQ diesel emission factor

The maximum eco driving reduction is reached in 2016. The maximum level is reached gradually.
We kept the evolution in diesel consumption constant as VITO did in the initial evaluation.

3.23.3. Main Assumptions

We keep following VITO assumptions
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1 Maximal reduction of eco driving is 5.8%.
1 Only applicable to 40% of driven km as on motorways there will be no gains of eco driving (VITO
1 There was no effect in 2008. Between 2008 andi2bie effect increasd linearly.

Since 2015he measure has been regionalised. We therefore assume a linear decline from theimrmpact
2014 to 0 in 2020/Ve adapt the assumption on the share of drivers applying eco driving.

Although older literature is quite optimistic orettong run impact of eco driving (4 to 8% for professional
category B drivejsrecent literature is much more critical. To have a sustained impact oveittserems

to be important to have regular practical trainjrdeally combined withreminders while driving. If nahe

effect fades away after a few months even if there is an incentive repeated after half a year. Theoretical
eco drive trainingloes notseem to be effective in any case (see literature sources below).

We therefore assum that the initial VITO estimate is the very maximum that can be obtained. A more
realistic estimate is probably half and even less than this. Half means still that 35% of drivers apply eco
driving.

We use as the likely estimate 50% of the initial VITidn@&es. The maximum estimate is 50% higtiee
minimum estimate50% lower.

3.23.4. Data Sources

1 Diesel consumption HDV: previous VITO evaluation

3.23.5. Results
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Figure25: Emission reduction estimate thanks to eco driving bet2@@® and 2050

3.23.6. Discussion

The update estimate takes the likely estimate from 2014 VITO Econotec evaluation as the maximum
estimate and provides other likely and minimum estimates. As the policy becomes regional policy in 2015
the effect fades out fron2015 onwards Remark that the increase in total fuel consumption was NOT
consideredin the initial methodology and wdid not change. If we would take the increasing fuel
consumption into accountwe would have increasing emission reductions at the saree as fuel
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consumption is increasing or in other wartte calculated savings would increase while in reality the CO
emissions are increasing.

3.23.7. References
1 Senternovem Referenced CIECA internal project owlfagog in category B driver draining & the
driving test (2007)Final Report.

1 Barla et glEco driving and fuel consumption: impdetterogeneity and sustainabiljtyransport
Research Board 94th annual meefi2g14

f Lauper et alPsychological predictors of edaving: A longitudinal stugd¥rarsportation research
F, 2015

7 Dominikl* Do effects of theor et i @fficlentbehaxiorpersistgvera n d
time and interact? A natural field experiment on €kiving in a company fleéf Energy Policy
Volume 97Pages 29B00, 2016

3.24.TR-C01: Tax deductions for the purchase of new clean vehicles

3.24.1. Description

This measure concerns private citizen cars

1 From 1 January 2005 till 30 June 2@B& purchase of environmentally friendly cars was promoted
via a tax advantag for cars with a G@mission of less than 115 g/k8%6 of the purchase price
could be recovered via a tax reduction and for cars with,@@{3sion of less than 105 g/kirb%
(witha maximumof280 €) of the purchase price could

From dily 2007 to 3112/2011, this tax reduction (which used to be recovered only after a long
delay) has been replaced by an immediate discount on the inedittee same amount.

! Additionallya tax reduction of 150 € i squigped/vetma si nc

particulate filter a CQemission of less than 130 g/km and particulate emission of less b@H O
g/km.

! The Income Tax Code 92 (Art. 145/28) allows a 30% tax reduction for the purchase of electric
vehicles and battery rechargestallation from 2010 to 2012.

1 For the period 2012035 a 15% tax reduction for the purchase of an electricar £-cycles has
been considered.

We did notconsiderthe adaptation in the deductibility of company carfavourof electric cars as @does
not concern private citizen cars. Taking the adaptation in the deductibility of company cars into account
would go beyond a simple update of the policies.

This PAM results in a reduction of emissiom®mET $ector.

3.24.2. Methodology

We did not change the methodology of VITO 2014.
This means we calculated the emission reductions as
ER = (Nclean cars polielclean cars base) *(EEF)*d
With
(Nclean cars policyNclean cars baje The difference in number of clean cars thanks to

the measure (cumulative number of cars with measure minus cumulative number of cars in the
baseline)

(EFBER The difference in emission factors/ km
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D Average amount of km driven per year

We add a correction factor thaéduces the impact by 5% as a correction for the fact that the difference
bet ween real world and theoretical emi ssi ons
complementary assumptions below).

3.24.3. Main Assumptions
1 The only measure that is still force is the 15% tax reduction for electricad4or2- cycles. VITO
estimated the effect too small wonsider

1 The number of registered,3- or 4-cycles between 2013 and 2Q2@ry between 206 in 2014 and
639 in 2019 (se@able49: Number of registered-3- and 4cycles between 2013 and 2020

1 ). These numbers are indeed low ahds unclear if these vehicles replace cars or rather bicycles

or public transport or carpooling. It is furthermore unclear how many of these vehicles were

purchased thanks to the measure. As VITO in,20&4herefore estimate this effect to be too
smal to take into account.

2016 2017 2018 2019 2020

ELECTRIC MOTORBIK 45 93 95 103 119 178 446 368
ELECTRIC TRICYCLE 2 1 1 9 10 1

ELECTRIC QUADRICY 94 111 118 297 144 250 192 154
Total 139 206 214 401 272 438 639 522

Table49: Number of registered-3- and 4cycles between 2013 and 2020

f Vito assumed a car is used for 5 yeatsch is an underestimation as the average car age is 8 year

and the lifetime is 18 years (conversation with BBBility). It estimated however also that a car

drives 20 000 km/year which is an overestimation. An average car drives between 150 and 200

000km over his life time (Delhgy016). The estimated km are thus only half of the km that are
driven in reality wer the lifetime of the vehicle. Instead of adapting in depth the calculation
method, we only adapt (double) the yearly km driven t®80 instead of 20 000 km. This means
the impact is overestimated at the beginning of the period and underestimatbe &nid of the
period as we assume 200 000 km (5*40 000) driven during the first § §damnsduring the next
years. Over the whole period howeyttre estimated mileage corresponds to reality.

1 We assume that the number of cars registered under this policy medisunetevolve since the
VITO evaluation.

1 The baselinehowever has been reestimated based on the EEA database of &qissions for
newly registered cars.

The EEA databapeovides all new registered vehicles including theirébissions.

The table below provides thimberof cars in the category <105 and between 105 and 115 g. For
the <1059 there is a clear reduction in sales between 2011 and 2012. This is very probably d

the abolition of the measure. There has however been an exceptional increase in the sales in 2011

probably dueto announcement of the abolition of the measure. The decrease between 2011 and

2012 is therefore pr obab lregistatiorefigwesfdr 20frlaseéeaslto

us 145 000this is 25 000 units above the 2010 figure026 0 uni ts i s the “nor

of that market in the years 2012015.

Year <105¢g 105115g
2010 118299 64544
2011 167285 69512
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2012 95422 77412
2013 121169 93263
2014 141534
2015 166028

Table50: registrations of vehicles with official CO2emissions <105 gr and between 105 and 115g (EEA
http://www.eea.europa.eu/datand-maps/data/co2carsemissionll )

We assume a normal “reduction” in saffomddSbet we
000 to 95 000 or a relative reduction of nearly 35%. We will take this reduction as thefdfiec

abolition of the policyor in other words35% of the vehicles sold between 2005 and 2011 have

been sold thanks to the measure. For the first years 2007, this is probably an overestimation

as people got the reduction only via a reductiontbeir income taxes. The 35% effect is also
considered as a rather high estimate by people of the FPS Sustainable maobility as lots of other
factors influence car sales like the economic situatism amount of models availahle.lt was

not possible todke all those latter factors into account in the simple analysis.

For the vehicles in the 10BL5 classno real effect of the policy can be observed.
We limit ourselves to the effect of the <1@&hicles.

1 VITGEconotec (2014did not use real world emission factors but theoretical emissions from test
cycle for its simulation. We know however that real world emissions are much higher than
theoretical emissions/ITOGEconotec (2014assumed implicitly that the difference between real

worl d emissions and test cycle emissions are
absolute difference between both *“clean” and
cycle.

1 Howeversince* cl ean” <car s o0 b ioasiinremissiors when dyiang sther sloavlg u ¢ t

while in practicevehicles drive relatively more at higher speed than in the theoretical cycle
foreseen. The Dutch research institute TNO assumed in 2010 following relation between emission
factors in theory ad in practice (see table below). For a diesel car with a test cycle emission of 130
g/km, the realworld emission is 169g/km for a diesel car and 167 for a gasoline car.

{1 Based on this table we assume that for a 140 g/km test cycle emibsioaalworld emission is

177 g/ km or 37 g/ km more than the testthecycl e
realworld emission is 142 the difference is 42g/km.
This meansV/ITO assumes an emission reduction of 40 grams wHheeeenission reduction is dn
35gramson overestimation 5g/km or 12.5%. For th
is 4g/km less or 10%.
Normwaarde Praktijk diesel Praktijk benzine
CO; [e/km] [g/km] [o/km]
160 193 188
130 169 167
100 142 142
Table51: Difference between standard and realrld emissions depending on the standard emission value
7 Ontheotherhand he emi ssi on factors of “normal <cars”’

EF of the capark remain constant at 168 between 2008 and 2013 while VITO took into account a
reduction of the emission factors of the “no
overestimation is only 5% instead of 10%. The correction factor could be fethded for each

year, but this is beyond the scope of this exercise.
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! VITOdidnote xpect an increase in the increase of
increase due to the measure. It would probably have been reasonatdagmlera higher increase

in the baseline for the sales of these type of vehiclesdi/eotdo this as this would go beyond
the scope of this study.

We did nottake into account any rebound effect while there is probably one as the measure makes car
driving cheaper.

3.24.4. Results
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Figure26: Update of the emission reduction estimate thanks t€0R Tax deductions for the purchase of neanclehicles

3.24.5. Discussion

The differences between the VITO Econotec 2014 estimate and the TML 2017 estimate are due to an initial
overestimation of the impact of the measuighanks to the difference in registration with the measure or
without the measuren 2011 and 2012ve estimated the impact for the < 105 g vehicles. The impact was

nearly only one third of the initial estimate. This was partly compensated by the increase in estimated
vehkm.

The impact of both estimates is too much concentrated inrttieated period. There is also still an impact
in the later years as a car lifetime is longer than the estimated 5 years. The total impact is however correct
as we increased the yearly mileage.

The 2021 estimatdid notchange the previous estimate.

3.24.6. Data Sources

{1 Ligterink (TNOXQ uitstoot van personenwagens in norm en praktignalyse van gegevens van
zakelijke rijders2010.
Delhaye2016 Internalisatie van externe kosteMIRA
Sold vehicles: VIT@robably FPS Finance or Mobility.
Emission faors: VITGEconotec
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1 Number of 2-3,4-cycles: FPS Mobility (Marc Kwanten)

3.25.TR-D01: Promoting biofuels

3.25.1. Description

The biofuel policy is based on following Belgian legislation:

 Law of 1707-2013 concerning minimal volumes of sustainable biofuel$ogsil fuels. A
modification of this law is in preparation with a view to achieve the-go2as.

1 RD (Royal Decree) 21 July 2016 on the minimal required volumes of sustainable biofuels in gasoline.
It foresees 8.5 volume % of bioethanol (5.7% energy)

1 RD B-11-20110n biofuels which sets environmental criteria (energy efficie@HG balancgs
agriculture (use of pesticides and fertilideroximity (shortest distance between production
biomass and production uietc.).

1 RD transposin@ouncil Directie (EU) 2015/652 of 20 April 2015 laying down calculation methods
and reporting requirements pursuant to DirectB&70/EC of the European Parliament and of the
Council relating to the quality of petrol and diesel fuels.

At European levethe European renewable energy directivibe( originalRenewable Energy Directive
(2009/28/EC) (RED) was recast in December 20&@riewable Energy Directive 2018/2001(RED 1))

and the European fuel quality directive set a framework for the use of biofuels. The Federal government
puts a biofuel potiy in place to decarbonize transport in this framework.

We estimated the impact of the biofuel content of fuel as provided byBf Healtiood Chain Safety
and Environmenas we assume without policy no biofuels would have been used (precise Ymoédssu
biofuels are provided below).

We use different scenarios to estimate the impact as explained below.

Last yearsdifferent reports critical for the environmental impacts of biofuels came out. Especially the
Globiumstudy (Ecofys2015, commissioned byhe EC is very critical for the environmental impacts of
biofuels and biodieselueto the impacts of indirect land use changes.

We are fully aware of the fact that life cycle greenhouse gas emissions will not have to be reported in the
transport sector under the UNFCC framework. Howeawverthink that it is important to be aware of what
the impact of a biofuel policy can be on global greenhouse gas emissions.

Emissions of biofuels exist while producing biofumlsalso due to changes land use. Changes in land
use can cause extra greenhouse gas emissions. For ex#nfipteproducing biofuels(tropical) forest
needs to be destroyed or if land for food production is used for biofuel production and that food production
needs new lanéor which (tropical) forest needs to be destroyed.

None of these direct (production) and indirect (land use change) emissions needs to be taken into account
in the UNFCCC reporting for the Belgian transport sector. The land use changes take placestmitsitie B

the production of biofuels can take place in Belgium or not. In the case of Belgian prqduistieported

in another sectarif not produced in Belgiunit is not reported by Belgium. Internationallocation of
responsibility for reducinggreenhouse gas emissions is currently based on the prodtiudiesd
accounting methodwhich measures emissions generated in the place where goods and services are
produced (this approach is applied for inventory and for identification of reduction peiteftPAMS).
Howeverit is important to be aware of the impact of a biofuel policy on global greenhouse gas emissions
outside thecountryt hi s is il lustrated in the section 'ind
would imply using totally different accounting methods (using consumptiead approach) also for the
national inventory.
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We therefore add a (very) simple estimaf what the impact of the Belgian biofuel policy is when taking
into account those direct and indirect emissions. However far from petfestestimate will provide a
global view [closer to reality than the official reporting].

This PAM results in aduction of emissions mon-ETector.

3.25.2. Methodology

Formula:
ER= ¢&(ER-ERg * By + G*(ER-Efd)*Bd

With

G gasoline consumption (PJ)

G diesel consumption (PJ)

El  CQ emission factor of gasoline (kt/PJ)

ER CQ emission factor of diesel oil (kt/PJ)

Ely; CQ emissiorfactor of biofuel replacing gasoline (kt/PJ)

Elks CQ emissiorfactor of biofuel replacing diesel (kt/PJ)

bg biofuel content of Gasoline (energy share)

bg biofuel content of Diesel dignergy share)

The formula shows that the emission reduction thanks to biofuels is the share of biofuels in the fuels for
transportation multiplied by the difference in GHG emissions per unit (EF or emission factor). The emission
factor for biofuels is O under the UNFCCC framework but is different from in the real duweldo
production and land use change emissions.

We start from total energy consumption in the transport sector and make a division between diesel and
gasoline. The energymsumption is based on figures from the Federal Planning Bureau for the years 2000
2016. FronR2017onwardsf i gur es wer e taken fr o BIOBRAMDSTGFETRUDIE | vy
IN HET KADER VAN HET NATIONAAL ENBRBIETPLANN ° US D6 7 3 7 OPARTNERBmMtheS | A
years 20202025 and 2030. The numbers were interpolated for the years in between.

The SIA PARTNERS study expects a 29% decrease in energy consumption for the entire fleet of vehicles witt
internal combustion between 2020 and 2030. Farthore, an increase in the use of petrol vehicles and a
decrease in the use of diesel vehicles between 2020 and 2030 explains the observed increased gasoline
energy consumption and reduced diesel energy consumption.

ICEDD| Gausg TML| VITO 113



‘ ) PaMs from the federal 2022030 NECR 2021 evaluation of emissions reduction2021,June 23

Road fransport fuel consumption (TJ)
Gasoline Diesel
2000 100800 222737
2001 98151 236594
2002 93706 241613
2003 94514 248777
2004 85175 270484
2005 77542 265766
2006 64207 270871
2007 51019 276616
2008 53504 306266
2009 50802 305395
2010 54982 314528
2011 55441 311071
2012 51759 288150
2013 51939 284620
2014 51206 286283
2015 50473 287945
2016 49740 289608
2017 54876 281262
2018 60013 272916
2019 65149 264570
2020 70285 256224
2021 72081 246826
2022 73878 237428
2023 75674 228030
2024 77470 218631
2025 79266 209233
2026 78294 198675
2027 77321 188117
2028 76349 177559
2029 75376 167002
2030 74404 156444
2031 74404 156444
2032 74404 156444
2033 74404 156444
2034 74404 156444
2035 74404 156444
2036 74404 156444
2037 74404 156444
2038 74404 156444
2039 74404 156444
2040 74404 156444
2041 74404 156444
2042 74404 156444
2043 74404 156444
2044 74404 156444
2045 74404 156444
2046 74404 156444
2047 74404 156444
2048 74404 156444
2049 74404 156444
2050 74404 156444

Table52: Enegy use in transport sector based on data from the Federal Planning Bureau (until 2016) and the SIA PARTNERS study
(20202025 and 2030)

For the years 2018 to 202BPS Healtt-ood Chain Safety and Environment provided the amount of litres
of biofuel from different feedstocksonsumed in Belgium. From 2021 onwatle share of biofuels will

be based on the goals set out in the National Energy and Climate Plai, (N&PFbllows the goals set
out by the European Commission.

From this biofuel shareve estimate the GHG emission gain. This is the difference between the emissions
of the biofuels burnt and the emissions of the fossil fuels that would have been burnt if neldblwdd
been burnt.

For the previous evaluation (TMA017), 3 scenarios were set with different possible biofuel and second
generation biofuel shares by 2020 and 2030. For this reporting pém®dNECP scenario is taken into
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account as the likely scema seeFigure27. A minimum and maximum scenario is included which assumes
a 20% reduction and a 20% increase respectively of thisddexario.

1G stands for first generation biofugbsoduced from crops such as cerealsgars and oilseeds. Part A

and Part B biofuels are biofuels produced from raw materials belonging to Part A of Annex IV and Part B of
Annex |V of the revised RenewahBlegergy Directiv@018/2001. Examples of Part A feedstocksAanienal

manure and sewage sludge strawt shells etcExamples of PaBfeedstocks are used cooking oil and
animal fats.

Biofuels 2020 2021 2022 2023 2024 | 2025 2026 | 2027 2028 2029 2030
Actual value 8.95 8.95 9.25 S 9.8 10 10.2 1045 | 10.45 | 1045 | 1045
1G 7 7 7 7 7 7 7 7 7 7 7
Part A 0.1 0.1 0.1 0.1 0.1 0.5 0.5 1 1.5 1.75 1.75
PartB 1.85 1.85 2.15 2.45 2.7 2.5 2.7 2.45 1.95 1.7 1.7
Double counting 0.6 0.6 0.95 0.95 0.95 2.2 2.2 2.7 3.2 3.45 3.45
Nominal value 9555 LI 10.2 10.5 10.75 11717 124 13.15 | 13.65 1540, i3

Figure27: Table from the NECgiving the actual and nominal biofuel share for 2020 to 2030. For the emission reduction
calculationsthe actual values are used.

The table below shows the biofuel shatessideredor the different years. For the 202®14 yearsand
the 20182020 the shares are the observed shares. For the years-2013 these are assumed shares.
For 20262030 these are the goals set in the NCEBncerning the distribution between bioethanol and
biodiesel:

{1 In 2QL7the energy share of bioethanol is 5.7%. The bsadishare is chosen to reach the average
biofuel share indicated in the table beldwom 2018 to 2020 the bioethanol and biodiesel shares
are taken from the data provided by FPS He&ltlod Chain Safety and Environment

1 In 2030a bioethanol sharef 14% $ taken.The biodiesel share is chosen to reach the average
biofuel share indicated in the tabibelow.

1 In the period between 2020 and 2030 the bioethanol share is linearly interpolated between the
2020 and 2030 value.

1 The shares aidvanced Part A and ParbiBfuels ardaken from the NEP (sed-igure27) between
2020 and 2030and taken from the data provided by FPS Hedfitod Gain Safety and
Environmenbetween 2018 and 202@\fter 2030 thesealuesare kept constanto the 2030 value
(3.45%)

3.25.3. Main assumptions

The main assumptions we make concern

1 Thebiofuelssharedrom 2015to 2020are based on estimations ByS Healt{lFood Chain Safety
and EnvironmentFrom 2021 onwardshe share of biofuels is based on the goals set out in the
NECP Figure27). Thefigures we use for energy use for the years beyond ,208@assume same
figure as for 2030. TH8IA PARTNERS stddye s n’ t provi de. figures bey

1 The iLUC emissions as provided by the Glolstuihy increas from 0 in 2008 totieir value in
2020. The Globium study models the iLUC impacts of EU policy around 2020 taking into account
the additional biofuels produced since 2008 in EU and the rest of the world. We assume therefore
these ILUC will appear completely in 202@auseof the EU policy (and other countries policies).
We assume that in previous yegaitse iLUC changes were lower as less biofuels were produced
and competition for land was less strong. We assumed the LUsGi@msi O in 2008 increasing up
to the results of the Globiurstudy in 2020. This is probably a conservative estimate as probably
already in 2008 LUC emissions were present.
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year biofuel share
2008 1.19%
2009 3.65%
2010 4.16%
201 4.09%
2012 4.22%
2013 4.24%
2014 5.02%
2015 5.28%
2016 5.40%
2017 5.53%
2018 6.10%
2019 6.20%
2020 8.50%
2021 8.95%
2022 9.25%
2023 9.55%
2024 9.80%
2025 10.00%
2026 10.20%
2027 10.45%
2028 10.45%
2029 10.45%
2030 10.45%
2031 10.45%
2032 10.45%
2033 10.45%
2034 10.45%
2035 10.45%
2036 10.45%
2037 10.45%
2038 10.45%
2039 10.45%
2040 10.45%
2041 10.45%
2042 10.45%
2043 10.45%
2044 10.45%
2045 10.45%
2046 10.45%
2047 10.45%
2048 10.45%
2049 10.45%
2050 10.45%

Table53: Energy share of biofuels@m®vided/assumed by FPS arieCR (20082014, 20182020 real world shares2021-2050
assumed shares)

3.25.4. Data sources

Life cycle emissions:
Gasoline and diesel: fuel quality directive (Directive 2015/652422015 p35 and following

Production andransportation of biofuels: renewable energy directive (RED) (Directive 2009/28/EC
23-04-2009 p58 and following)

Advanced biofuels: renewable energy directive and Globium study (E2@ifE3

ILUC emissions: the Globium study ((indirect)Land use changet iofijpiofuels consumed in the
EU study for ECEcofys2015)

For the biofuel components:

1 Actual biofuel mix: FPS Econqd$ Energy and FPS Environment
Energy use:

1 Federal Planning bureau (personal communication) until 2016

1 SIA PARTNERS study for tleers/20202025 2030
Emission factors car:
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.

1 VITQ2019 wagenpark en emissies in het kader van ecoscore en het Vlaamse energie en
klimaatplanBAUSOREF19 en S2VBPT20149, via M. Vanhulsel met aanpassing
emissiefactoren EV (seppendiy.

3.25.5. Results

The annual C£&emission reductions due to the PAM-DRY, for the 3 scenarigsare shown irFigure28:

annual emission reductions (kton COZ-eq)
UNFCC scenario's
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Figure28: Annual emission reductions thanks to biofuels Q@§éenario)
Year Likely UN_FCCC Year Likely UN_FCCC Year Likely UN_FCCC
scenario scenario scenario
2008 321 2023 2120 2037 1720
2009 972 2024 2118 2038 1720
2010 1117 2025 2104 2039 1720
2011 1088 2026 2059 2040 1720
2012 1042 2027 2020 2041 1720
2013 1036 2028 1934 2042 1720
2014 1235 2029 1847 2043 1720
2015 1299 2030 1759 2044 1720
2016 1333 2031 1753 2045 1720
2017 1349 2032 1746 2046 1720
2018 1450 2033 1738 2047 1720
2019 1483 2034 1730 2048 1720
2020 1995 2035 1720 2049 1720
2021 2092 2036 1720 2050 1720
2022 2108
Table54: Overview ogémission reduction in kton for the likely UNFCCC scenario
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Results of the world impact scenarios

annual emission reductions (kton CO2-eq)
world impact scenario’s
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Figure29: annual emission reductions thanks to biofuels (world impact scenario)

Likely world Likelyworld Likely world
impact scenario impact scenario impact scenario

259008 220 2023 100 2037 484
2009 584 2024 170 2038 484
2010 579 2025 240 2039 484
2011 477 2026 297 2040 484
2012 370 2027 351 2041 484
2013 283 2028 402 2042 484
2014 209 2029 447 2043 484
2015 127 2030 487 2044 484
2016 28 2031 486 2045 484
2017 -59 2032 486 2046 484
2018 -42 2033 486 2047 484
2019 -106 2034 485 2048 484
2020 -86 2035 484 2049 484
2021 -36 2036 484 2050 484
2022 32

Table55: Overview of emission reduction in kton for the likely world impact scenario
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3.25.6. Discussion

In 202Q the gain of the biofuel PAM was 1995 ktons o$,@0ine with scenario 2 of the previous 2017
evaluation (sed@able54). By 2025the gain is expected to be 2104 ktons 0b,@0Ad by 20301 759 ktons
of CQ. This reduction after 2025 can be explained by theaedwverall road transport fuebnsumption.

The world impact scenario starts from the same assumptions concerning biofuel shares as the UNFCCC
scenarios. Those world impact scenarios take however also the indirect emissions (production and land use
change) into account. Those take most of the tiee@in other parts of the world and other sectors and

are not part of the Belgian transport emissions. These emissions are however present and contribute to
climate changeThereforeit is interesting to have a look at those results.

The figure above shvs that the world impact of biofuels is significantly lower than what the UNFCCC
reporting shows.

In 202Q CQ reductions were negative at 86 ktons (sEable55. This means that the biofuel policy
increased the emissions of £i@stead of reducing it. The UNFCCC reporting reports a reduction of 1995
ktons of C@

Only after an increased share of advanced biofuels are wsedbserve aeduction in C@emissions. In
2030 the reduction is 487 ktons of €Empared to 1759 ktons of ¢ the UNFCCC scenario.

The scenarios make it clear that first generation biofuels increase global climate emissions while advanced
biofuels will probablyave a positive climate impact. The impact of advanced biofuels needs however to
be closely monitored as few practiaperienceson large scale production of advanced biofuels is
available.

3.25.7. References

1 Ecofys2015 Globium studyindirect)Land usehange impact of biofuels consumed in the EC

3.26. TR-XXX: Advantage in kind depending on CO, emissions for company cars

3.26.1. Description

Employees benefiting from a company car are taxed on the value of that advantage in kind. A formula
determines the value of the advantage in kind in the personal income tax declaration of the employee.

On01/01/2012 a new formula determining the advantam kind for company cars was introduced taking
into account the theoretical G@missions of the car. The previous forndith nottake into account CO
emissions. The reference £1€vels are fixed each year by royal decree. The advantage can neeébe b
820 EUR/year (base amount 340 in 2020).

The parameters of the formula are adapted each year to keep an incentive for choosing lower emission
cars. The table below illustrates the calculation for the year 2017.

formula to calculate emissions in kind (2017)
Diesel (5.5%+(C02-87) X 0.1%) X official price X 6/7
Gasoline (5.5%+(C0O2-105) X 0.1%) X official price X 6/7
Elektricity (4% X official price X 6/7

Table56:F 2 N dzf (2 OFf OdzE S SYArAaairzya Ay 1 hghissidnwfcarmgkms A G K &/
(https://finances.belgium.be/fr/particuliers/transport/voitures_de_societe)

The table below shows the emission references used forfdimaula. Note that from 2018 orthe
reference emissions do increase.
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Reference Emissions (grAKm)

Petrol Diesel

2012 115 95

2013 116 95

2014 112 93

2015 110 91

2016 107 89

2017 105 87

2018 105 86

2019 107 88

2020 111 91
source: SPF Finances 2020 voitures de  sociétéd
FAQhttps://finances.belgium.be/sites/default/files/downloads/t2
fag-voituresde-societe2020-20200327.pdf

Table57: Overview of reference values to calculate advantage in kaminpiany cars

This PAM results in a reduction of emission®imET Sector.
Remarkalsq the fiscal deductibility of (company) cars influences very probably the employer car choice.
Since the previous 2017 evaluation some changes occurred:

The deductibity is limited to between 50 and 10Q&0d to 40% if the car emits more than 200 g CO2/km
Electric cars benefit no longer from a 120% deductibility fredt-2020 and fakelug-in hybrids have a
particular regime.

Since 2021, the GQ@eference value canmancrease, in order to avoid that the advantage in kind would
decrease with increasing CO2 emissions.

The company (moral person) can deduct 60% or 83% of the advantage in kind depending on whether the
company pays the fuel of the car. If it pays the,foely 40% can be deducted. This rule is in place since
2017.Alsq this measure probably reduces Ggnissionsit was however not considered a PAM to be
evaluated here

3.26.2. Methodology and main assumptions

Two important steps need to be takendetermine the impact of the measure:

1 Determine the impact on the per km &€nissions of newly registered company cars based on an
analysis of the evolution in @@missions/km

1 Determine how many km these cars drive during all their lifetamé how manyCQ emissions
can be avoidedrlhe latter is done via the formula :

ER = vkm*SHIleg*(EFBEpol)

With
Vkm Total km driven by cars
SHleg Share of legal entity cars
EFbc Emission factor base case
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EFpol Emission factor with policy

We detail further those steps

A.Determine the impact of the measure on the per km @fissions of newly registered company cars

Based on observation of the evolution in,@@issions of the newly registered company cars we want to
see whether we observe evolutions thabuld nothave been there without the measure. We can only
guess what would have been the emissions without the measure. Thergéote to see

1 how CQ emissions of company cars evolved in other years compared tq 2l ¥ear of
introduction of the measure. We consider the period 286816 as well years before as years
beyond 2012 as we the major impact should be visible in 2012 itself.

1 how CQemissions of noftompany cars evolved in the same period to see whether company cars
evolved in different way thanks to the measure between 2008 and 2016.

This exercise is however very challenging as

i different measures to orient the choice of company cavgards cleaner company cars have been
taken previously:

o From 01/01/2005 the solidarity contribution paid by the employer for providing a
company car to its employee is determined depending on the theoretieami€sions

o From01/04/2007 thedeductibility for cars bought by legal persons is dependent on
theoretical C@emissions (memento fiscal 2008 p69). Fre61-2010 the dependency on
CQ emissions of the deductibility of cars bought by legal persons is strengtiiBeégan
national polig frameworkPart 5 federal level Belgium (draf2016)

1 Non companyars got incentives to choose for lower emitting cars. This implies that comparison
with the other category becomes difficult:

o From 01/07/2007 the fiscal incentive for clean vehiclesuggat by natural persons is
immediately reduced from the invoigend not only one year later via the taxes (memento
fiscal 2008 p36). This measure was abandoned eh22D11, coinciding with the
introduction of the measure we amevestigating here.

1 Separate data on CQemissions of newly registered company cars are not available for a long
enough period

o Only from 2013 we got data for company carsile the new measure was introduced on
01/01/2012. Therefore we use the cars ofegal persons as a proxy although only
approximately 1/3 of newly registered cars of legal persons are company cars. Note that
due to a reorganization at the FPS Mohikiyecific figures on salary cars are no longer
available for the latest years neither

All these above elements are reasons to consider this exercise with cahi®mwas the case in 2017 and
is still the case in 2021.

The table below illustrates the data used. The yellow years correspond to years when a measure with an
objective of redcing C@Qwas applied.

The first part of the table shows the evolution of theoretical C@emission®f newly registered cars for

natural persons (in g G&®m), legal persons and company cars for the years 22084 and 2015. The
company cars are part of the | egaisthepdatabasesoftlse c ar
federal planning bureau. (no longer accessible in 2021)

The |l ine “absol ut e e v gréductionsamgfamskiramwose yeahte anatHersfar | ut e
legal entity carsgmissions in g/km of year gmissions in g/km of year x+1)
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The lower part of the table shows the same type of informationefarworld emissions

[ 2005] 2006] 2007] 2008] 2009] 2010] 2011] 2012] 2013] 2014
theoretical emissions (databases FPB)
natural person 152.7 149.7 149.3 144.6 139.7 131.1 123.5 130.1 126.4 124.2
legal person 162.1] 161.7 158.4/ 153.9] 149.1] 139.9 133.6 124.9 120.8 118.1
salary car 115.0 111.7
absolute reduction in
emission legal person 0.4 3.2, 4.5 4.8 9.2 6.4/ 8.7 4.1 2.7
real world emissions

natural person 174.1 167.7 171.7 169.9 167.7 159.9 154.4 162.7 164.3 168.9
legal person 184.8 181.1 182.2 180.9 179.0 176.3 173.7 168.6 169.1 171.2
salary car 161.0 162.0
absolute reduction in
emission legal person 3.7 -1.1 1.3 1.9 2.6 2.7 5.0] -0.5 -2.1

Table58: overview ofheoretical emissions (FPB database) andweald emissions (ICCT factors applied) in£k@O

We estimated real world emissions based on the ICCT report From Laboratory ,t2aR&atlVe applied

the deviation for company cars of the ICCT report to ¢lgallperson car registrations. This is for sure
another exercise that needs to be considered with caution as we apply average EU deviations to Belgian
figures. |It's sure that those f]jitisimpaetanttacreaizéhate muc
emission reductionare notthat important as one could think. Deviations between theoretical and real
world emissions are provided below.

difference between real world and theoretical (Laboratory to road 2015, ICCT) in %
natural person 14, 12 15 17.5] 20 22 25 25 30 36
company car 14 12 15 17.5 20 26 30| 35 40| 45

Table59: %difference between theoretical £€nissions and realorld emissions as derived from the ICCT report form
Laboratory to Roa@015

The graphs below present the dataFigure30:
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natural person  ==|egal person  ==—=salary car

Figure30: evolution in theoretical (left) and real world (right).@®issions per km of different types of cars (g/km)

We observe clearly that real world emission reductions ip€ckm stopped somewhere around 2611
201 2. Natur al person’s cars start even to emit m

Thetheoreticalemissions of legalgoson cars are getting lowanore rapidly than that of natural person

cars. In 2012he legal person cars do even get cleaner than the natural person cars. The main reason for
natural person cars to start emitting more is probably the abolition of theidw (tax reduction) for the
purchase of a clean car for natural persons. It is also the time when the new calculation for the advantage
in kind for company cars comes into place.

For therealworld emissionswe also see that legal person and naturakpercars are getting closer one
to another, but natural person cars remain however cleanest. We have unfortunately no data beyond 2014
on the deviation between real world and theoretical emissions.

To estimate the impact of the new calculation method detaing the advantage in kind for company cars

we finally look at the average evolution in emission reduction in the years where no new measures had
been taken and compare it with the emission reduction for legal cars in 2012. We do this first based on the
theoretical emissionshen based on theealworld emissions.
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1 The average theoretical emission reduction ofytears 20082009, 2011, 2013 2014 2015 and
2016is 4.1 g Gm. The improvementin 2012 is 8.7 gARM. This would mean that theeasure
“advantage in kind” is respongkmh87.1f46) an adc

1 If we apply the same method for the real world emissions we arrive at a reduction of 4/Brg.CO

1 The estimated impact of the policy (around 4.5 g/ki) is very similar between the calculation
based on real world emissions and the one based on theoretical emissions.

This seems to be a number that is on the high side as it means that the emissions from company cars are
reduced by approximately 12.5 gfkin only thanks to the policy. This estimate of a 12.56@G0
reduction for company cars is based on:

1 the facts that company cars represent 36% of the cars registered by legal persons
1 the fact that legal person cars as a whole reduce #raissions by approximately 4.5 gB®.

1 the assumption that the whole of this reduction can be attributed to companyasaisot to the
other legal carsas no policy is in place for these other cars.

This seems an important effect keeping in nilwat the impact on the company of the new calculation of

the advantage in kind is not that important. Based on some simple examples we see that the calculation of
the advantage in kind comes with a value of approximately 20 EUR gross wage per graraf0Q

CQ/km difference between carghe advantage for the employee is then 200 EUR gross wage or 100 EUR
net each year. Itis strange that people let influence their choices so strongly for a 100 EUR/year they get
only later.

An explanation for thikigh result (12.5g) is maybe that employers also encourage employees to choose
for the low emitting car as it is also in their interest.

In 2017 we tried to see how emission figures influence preferences for company cars of the compact
middle class @egment). We howevedid notfind the data to make this exercise in a sound way. We
provide this 2017 exercise as an indication.

1 We found a list of popular company cars for 2015 but unfortunately not the 2015 emissions of
those cars.

1 We considered as a ptp for the 2015 CQemissions for these carthe 20017 theoretical
emissions. Theoretical average emissions of Renault Megane were 98 ,iflo20AK Golf108
and for the Peugeot 3086. The difference in emissions is max 12 g.

1 While looking at the 2015 popular company cars we observe that the Renault Megane (13775 sales)
is most populgibut the VW Golf (8193 sales) remains popuibe low emitting Peugeot 308 (4874
sales) is less popaul

9 This is not what we would expect if the calculation of the advantage in kind would have a real
impact.

1 Howeveras already said abomais is a dangerous exercise as we compare emissions of 2017 with
popularity figures of 2015. It could however ddsaan indication that the estimated impact of 12.5
g reduction thanks to the measure seems at the rather high agléow emitting cars are not
necessary more popular than high emitting cars.

It is clear that to come up with more robust estimatesnole detailed analysis is an absolute necessity.
This is impossible in the framewaork of this study.

We take the 4.5g G&m gain as an upper bound of the measure and as a lower bound we take 2.5 g
CQ/km but more research is necessary to confirm tfigeees.
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B.Determine how these newly registered cars are used during all their lifetime

To see how the reduction of €€missions of newly registered cars influences totakGssionswe need

to know how the km driven with these cars evolves. Thergfeeeuse the information on vehicle stocks

and km driven used by the regions to calculate their emission inventories. We have used those data in a
simplified/aggregated form. Those data are not publicly available but can be obtained from the regions.
This agregation work is however labour intensive. For this reabase figures have not been updated

for the 2021 estimate. Another reasdar not putting this effort in updating these figurésthat the 2020
government declaration foresees a big changkénfiscal regime of company cars.

To determine the C{eductionswe assume furthermore that:

1 47% of new car registrations are done by a legal persons (based on federal plan bureau data

http://www.plan.be/databases/datd 4-fr-base+de+donnees+transpprt

the per km redction thanks to the measure is 4.5 gpR@ between 2012 and 2025 for the upper
bound (maximum) and 2.5g &Kin for the lower bound (minimum) (section above).

the impact for new cars is reduced in the years after 2@&pectively 3 and 1.5 g &kin forthe
years 20242024 2 and 1 g Cg&km for the years 2022028 1 and 0.5 g for the years 202932
and 0.5 and 0 for the years 203835.The reasons therefore are that decreasing effect are:

o the estimated effect seems really high end

o mobility and vehids will need to undergo strong changes in the future. We assume
therefore that it will be difficult to keep similar effects of the measure if it is not profoundly
adapted.

The company cars are sold to Belgian citizens once they are too old toobgpany car. This
means the emission gain of the initial company cars has an effect during the whole lifetime of the
car, also when it is no longer a company car.

As there is high uncertainty in the estimate® prefer not to come up with a likely sceioarThis would
only provide a wrong impression of likeliness.

3.26.3. Data sources

1

Average theoretical per km g@missions: number of newly registered cars in each emission
category with a difference between vehicles of physical persons and legal persons freubeis
planning burealinttp://www.plan.be/databases/datd 4-fr-base+de+donnees+transport

Difference between real world emissions and theoretical emissions:H@81Maloratory to road
2015 and update 2018.

Formula to determine advantage in kind: SPF FinaNoeselles régles de calcul et FAQantage
de toute nature résultant de | utilisation a
di sposition par | ' employeur/ entreprise.

Vehkm per vehicle age class: Vehicle stock Database for the emission calculations by the regions
(availalte from regions) calculated in 2Q%®t in 2021.

Most popular company cars in 2015ittp://www.jobat.be/nl/artikels/de20-populairste
bedrijfswagens/an2015/
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3.26.4. Results

The figure below illustrates the results
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Figure31: Annual emission reductions of the adapted advantage in kind for salary cars in kipearCO

3.26.5. Discussion

There have not been major updates of the 2017 estimatesteEs®ns are:
For the estimates until 2020:

1 the major assumption is on the reduction in per km €@fission at the time of the introduction in
2012. There is no better evidence available today than in-2018.Sq we keep that estimate.

1 the km driven coul have been adapted. Althoughs this requires extra calculation work for a
minor gain that would remain in the error margin of this crude estipthi® was not done.

1 We have only introduced a correction for the COVID impact in 2020. Based Sni¢hsano
epidemiological update of22-2020 we assume a reduction in vkm o4%20%).

For the future estimates 2022040:

The 2017 estimate foresaw in 2025reduction of 140 ktons in the optimistic scenanibile it is only half

in theminimum scenario. From 2025 ,dhe impact could be strongly reduced if the company car policy is
profoundly changed as the government agreement foresees. With a change in the company car policy
there would be no longer an effect of this measure for nemmany carghe effect would fade away with

the company cars leaving the car stock progressively. In that teseprovided estimate is an
overestimation.

If no drastic change in the company car politig estimate is an underestimation.

We remind tle reader that it is very difficult to allocate precisely the reductions to one of the different
measures that have been taken to make salary and company cars cleaner.

The fact that company cars drive on average more km than other cars is not taken dutot deze. In

that sense this estimation is an underestimation of realitgpn overestimation of the obtained reductions

Itis also important to know that the number of company cars continues to growth steadily. While,in 2012
around 37500 company cars were registeréa 2020 around 52800 company cars are registered. It is
therefore very probable that the emission gagin o bt ai ned from the “benefit
compensated by extra emissions from the increasing number of company cars (driving more km than an
ordinary car).
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We remark also that the higher the number of km drivethéshigher will be the redtion as the reduction
is proportional to the km driven. On the other halmver km drivenfor example due to COIY, means
lower emission reductions in 2020.

Remark that it could be interesting to estimate the impact on the lower deductibility &i¢heard (see
paragrapltB.26.1labove).

3.26.6.
)l

= =4 =| =4

Data Sources

Emissions and km driven to calculate average Federal planning bureau
http://www.plan.be/databases/datd 4-fr-base+de+donnees+transport

ICCTFrom laboratory to roac2015 aml 2018
http://www.jobat.be/nl/artikels/de20-populairstebedrijffswagensan2015/

SBBkost van een bedrijfswagep019

Sciensano Epidemiologische update 2-12-2020 https://covid-
19.sciensano.be/sites/default/files/Covid19/20201202 RAG Update%20epidemiologie NL.pdf

SPF Financegdouvelles rgles de calculet FAAv ant age de toute nature

a des fins personnelles d’un véhicule mis gre
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3.27.XX-X01: Ecocheque

3.27.1. Description

The ececheque is a new extiegal advantage thahe employer can provide to workeiia the similar
way as the gift cheque. This edoeque is dedicated to ecological products or services. Its application area
is very widefrom the "economy light bulb" to "ecological cleaning products".

As for thegift chequethe ececheque is exempt from taxes and social contributions.

The ececheque mechanism has been fully defined in the CCT (Convention Collective du Travail) n°98 of
the “"Conseil National du Travail ".

This PAM results in a reduction of emission both ETS ambn-ETSectors

3.27.2. Methodology

In the absence of additional informatidhe current estimation is based on expected emission reductions
estimated by Cébgic by type of appliancéollowing the same general methodology described in the
previous assessment (VITO/Econotec 2015).

The annual emission reduction is calculatetbbews
oY 0 g0YD

With
ARD! T1T BAIEOOBKRDAOET

"EBdAOI' | Ol AOEAADEAEAERIT HAZEBLB D
A1 EODOAAOAAKD DI H AAUBN A£EAERI DATOBBIOEGRO GATA

A~ am

Ad 11 1T ABOEIEDA A BRAIOHABD b1 H A UBA

As the estimation is based oretbtudy of C@ogic it has not been possible to estimate different minimum
and maximum scenariggeing the effect of the PAM and its corresponding uncertainties those estimated
by CQogic.

3.27.3. Main assumptions

A.General assumptions
1 Annual reductions in G@missions are estimated based on a constant level of substitution per
type of appliance (new units in operation).

1 For economy light bullt is assumed that there is no effect after 2013 because it becomes the
standard.

91 For televisionthe expected effeatvill be reduced throughout the period as the offer and the price
reduction will naturally lead the purchase choice to the LED technology.

1 For freezersthe standard for freezer becomes A+ and will soon become A++.
1 The use of the bicycle has been assumodae used once a week for a short travel (7.5 km).
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3.27.4. Data sources

The data sources used for the estimation of the PAM are presented in the following table:

Indicators Source

Unit CQ reduction per appliance of type i (efficie

appliance respect to the usual one) CQlogig 2010

Table60: Description of data sources

3.27.5. Results

The emission reductions achieved by the implementation of the PAM increase fromQ#&ekti@ 2009
to 373 kt C@eq in 2035 and 571 kt G@q in 2050. The following figure illustrate the emission reductions

achieved from 2004 to 2050 by the PAM
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Figure32: Annual emission reductions (minimumaximum andikely scenarios)

3.27.6. Discussion

Information on the use of the eatheques could enable an update on the methodaltiupt now strictly
depends on the study made by £1Qic.

3.27.7. Update of the PAM

The initial consultations and data gathering conducted in January and February 2021 with federal public
services in Belgium for the 2021 update of the PAM presented raw data from stakeholders that did not lead
to new information relevant to the action. @atvas provided bifre Maes and Bram Soenen from FPS
Health which was analysdalit this information was not sufficiently specific for the update.

Further consultations were conducted in March 2021 with Bram Verckens from FPS Etunbiayonal

Work Council and the Voucher Issuers Organization. Bram Verckens analyzed the data requirements for
the update but could not provide the necessary data. The National Work Council mentioned that they

cannot provide the requested figures and technical data ssctine number of efficient appliances per

type and the C&xreduction per appliance type and have not been involved in the 2046direport or

the more recent report from the Voucher Issuers Organization. The Vouchers Issuers Organization
conducted thignore recent research into the climate impact of @b@ques in Belgium in 2019. However
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only the executive summary was accessible and not the full repbrth might have entailed useful
information for the update of the PAMhe data gathering develogen early 2021 did thus not lead to
new relevant information related to the action and the PAM could not be updated

3.27.8. References

1 CaQlogic 2010. Analyse des avantages @€ produits éce@héquesSodexo.
3.27.9. XX-X02: Green loans

3.27.10. Description

Themeasure consists in a subsidy of the federal government reducing by 1.5% the interest rate of bank
loans for energy saving investments of households that are mentioned in a list including thermal insulation
double glazingcondensing boilerfieat pumps ad solar panels. It is part of the economic law of 27 March
2009. It is a temporary measurenly applicable to loans awarded betweeti January 2009 and S1
December 2011. Although the green loans for energy saving investments of households ended by 31
December 201Jand that from 1 January 2012 it is no longer possible to benefit from the system with new
loans old loans continue to benefit from the tax advantage

3.27.11. Methodology

This PAM completely overlaps with measureBBC because green loans can bembined with a tax
reduction. Thereforgthe impact of this measure cannot be added to the total emissidacteons by all
federal PAMSs.

The annual emission reduction is calculatetbbsws

0'Y 0 2D 0YD
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FPS Economy provided information on the number of giesms for the period 2002018. The period
from 2012 is considered the phasiogt period as it is no longer possible to benefit from the system with
new loans from 1 January 2012. Howewdlt loans continue to benefit from the tax advantage and have
gradually been decreasing since 2012.

To allocate the number of loans to the different technolagdhesdistribution observed in measure-BG3
(FRGEall applications) was used. This is a different distribution than for meastB81R&hich reflects
the fact that costly investments (e.g. PV panels) are more likely to occur proportionally for a loan.

The unit emission reductions of measureB1 are used also in this PAM.

Finally part of the emission reduction was allocated to the regional level (comdspp to financial
support provided by grants and green certificates). To estimate the financial contribution of the Federal
governmeniwe calculated the benefit of a 1.5% reduction of the interest rate on a loan (mean cost for
different technologies baskon information of FRGE) for a period of 5 years

3.27.12. Main assumptions
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A.General assumptions

il

Unit emission reductions and federal allocation factors per technology match with the factors
applied in the PAM EBO1 (Financial incentives for rational use argy).

Number of applications receiving loans in the phasieperiod post the years from the raw data
provided by FPS Economy (after 2018) will follow a constant percentage accumulative decrease of
16.034 which is consistent with thdecreaserate of the last year from the raw data between

2017 and 2018.

For the financial contribution of the Federal governmémt benefit of a 1.5% reduction of the
interest rate on a loan was estimated (mean cost for different technologies basefrmmaition
of FRGE) for a period of 5 years.

To allocate the number of loans to the different technolagiesdistribution observed in measure
EGBO03 (FRGEIl applications) was used.

Once the investments are madie emission reductions attributable the investments are
accounted until the end of the life expectancies of the technologies which have been funded with
the investments. The life expectancies of the different technologies are extracted from the
National Energy Efficiency Action Plan.

3.27.13. Data sources

The data sources used for the estimation of the PAM are presented in the following table:

Indicators Source

Number of green loans Personal communication of FFEPS Economy
Life expectancies National Energy Efficiency Action Plans
ERIi PAMEGBO1

Table61: Description of data sources

3.27.14. Results

The emission reductions achieved by the implementation of the PAM increase from Léckti@ 009
to 1379 kt C@eq in 2022 (national total emissions). From 2022 to 20@0emission reductions achieved
are relatively constanbefore starting to decrease from240 kt C@eq in 2031 to 7 kt C&eq in 2050.

The temporal evolution of the emission reductions is driven by the life expectancies of the technologies

that have ben funded with the investmentas the emission reductions are accounted until the end of the
lifetime of the technologies.

The following figure illustrate the emission reductions achieved from 2004 to 2050 by the PAM.
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Figure33: Annual emission reductions (minimunaximum and likely scenarios)

3.27.15. Discussion

From 2012the emission reductions are still above zero because there are technologies still in use. As
mentioned beforethis concerns the life exgtancies of the technologies that have been funded with the
investmentsas the emission reductions are accounted until the end of the lifetime of the technologies
i.e., their lifetime goes beyond the 2012 ending of the policy. This has been considevadtant rate
following the change from the latest data yedrswever there could be abrupt larger changes in the
number of technologies still in use

3.27.16. Update of the PAM

The initial consultations and data gathering conducted in January and Februafgr2@2lupdate of the

PAM provided revised data from JeBaptiste Traversa from the Tax Policy Unit within FPS Finance
concerning the number of new green loans for the period ZBWMB. It was reiterated during this
consultation process that the periocbim 2012is considered the phasiraut period as it is no longer
possible to benefit from the system with new loans from 1 January 2012. Howievierans continue to
benefit from the tax advantage and have gradually been decreasing since 20X2visbid data was
incorporated into the PAM and no further consultations were required with FPS Finance concerning this
PAM.

Additional updates on the unit emission reductions and federal allocation factors per technology will
depend on the update of PAM 4B01 and the update on the allocation of the number of loans to the
different technologies will depend on the update of PAMBEG. The information used from these two
other PAMS was croshecked to ensure consistency

3.27.17. References

1 European CommissipR017. National Energy Efficiency Action Plans and Annual Reports. Available
at: https://ec.europa.eu/enerqgy/en/topicsteergy-efficiency/energyefficiencydirective/nationa
energyefficiencyactionplans
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3.28. XX-X03: EU Regulation of F-gases

3.28.1. Description

The use of fluorinated gasesg&ses) is widespread in industrial and commercial applicatigases are
greenhouse gases which have a very high global warming effect. To control emissigasegitire EU
adopted in 2006 the-§as Regulation (842/20)@tended to control the production and the consumption
of Fgases and incentivize the use of alternatiwéth less impact on climate change. In 204 original
Fgases Regulation was replaced by Regulation 517/2@Hidh strengthen the existent measures and
introduced new provisions ondases consumption and productjcapplicable from 2015. The main
provisions of the new-gases Regulation are the following:

9 Limitation of the total amount of gases that can be sold in theniEkl the target of reaching an
amount of onefifth of 2014 sales.

1 Banning the use of-gases in certain application where lessrhful alternatives are available in
the market.

1 Preventing the emissions from existent equipment by enhanced maintenquakty control
checks and recovery of gases.

The Fgases regulation impacts on the future evolution of GHG emissions in therfgll®CC categories:
Commercial refrigeration

Industrial refrigeration

Stationary refrigeration

Domestic refrigeration

Transport refrigeration

Foam blowing agentsclosed cells

Fire protection

Technical aerosols

=A =2 =4 =/ =4 =4 = =4

This PAM results in a reduction of emissions imtdreET$ector.

3.28.2. Methodology

The assessment of impact of this PAM is based o
emissions in Belgium for the years 220 4*0déveloped in 2019. Thisusly estimated the fgases
emissions of Belgium up to year 2040 considering the impact of Regulation 517/2014. The estimate carried
out in this study is fully consistent with the national GHG emission inventory submitted by Belgium to the
UNFCCC (time sesid9902017), and covers all the gasemmission sources and provisions of thgas
Regulation.

Fgases projections are developed in a With Existing Measures (WeM) scenario. This means that the
historical Fgas emissions of Belgium are projected in soenario which considers the impact of the
regulation providing the emission levels of the country after the implementation of the Regulation.

This PAM assessment builds from the WeM scenario developed in projections for estimating the impact in
terms of GHG emissions reduced of the Regulation 517/2014. The estimation of impact is carried out by
estimating a Without Measures Scenario (WoNhich represent the ¥§as emissions of the country in a
scenario in which the Regulation is not implemented.

20v|TO & ECONOTEC, 2019. Projection of fluorinated greenhouse gas emissions in Belgium for the-g@désdz820opment of theVEM
scenario Study commissioned by the Federal Public Service of Public Health, Food Chain Safety and Environmerdf threliéatidnal Climate
Commission
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The WoM scenario has been estimated at-sategory levelconsidering that the evolution of emissions
follows the same trend of the historical time series before 2010 (i.e. the emissiogmeds-from 2010
are already affected by the expectations of the updategh$es regulation). The calculation was made
using linear regressions at sofitegory levelconsidering the time series 192009, with the following
exceptions:

1 When a structural break is identified in the times seliles reference time series have been
narrowed.

1 In the cases where the linear regression could not be used due to the cdhiistaracteristics of
the time seriesthe value of 2009 has been subrogated for the projected period.

A federal allocation factor was estimated considering the following provisions ef#seRegulation:

9 Provision 1: Limitation of the total amountgdses that can be sold in the,Elith the target of
reaching an amount of orfifith of 2014 salesAnnex V if the§as Regulation.

9 Provision 2: Banning the use ef&ses in certain application where less harmful alternatives are
available in thenarket Annex Il of the-§as Regulation.

1 Provision 3: Preventing the emissions from existent equipment by enhanced maintensiite
control checks and recovery of gagegas Regulation except for Annex Il and Annex V.

The rationale for attributingach of the provisions to the federal or regional level was provided by the FPS
in personal communicatioas follows:

The administration responsible for the implementation of provision 1 is the EU Commission (they hold the
registry and issue the quotashe federal controls the POM (Placing on the market) through custom
controls and should react to reports or alerts from the Cion. Provision 1 can therefore be attributed to
federal authority.

The administration responsible for tireplementation of provision 2 is mainly the federal level. Provision
2 can be attributed to the federal authority.

The administration responsible for the implementation of provision 3 is mainly the regional level. The main
interaction with the federal leveould occur from the prohibition of selling gas to technicians or companies
not holding the appropriate certification. This provision can be attributed to regional authority.

3.28.3. Main assumptions

A.General assumptions

1 In the absence of the-frfas Regulation 512014, the emissions of-gases would have followed
the trend of the Fgases emissions for years 19959.

1 The provisions of the regulation which are attributable to the regions are those related to enhanced
maintenance quality control checks and recoyeof gases. This is mainly related to disposal
emissionsso the regional allocation of emission reductions is equivalent to the disposal emissions
of year 2015a 17% of total fgas emissions.
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3.28.4. Data sources

The main data sources used for the estimatibthe PAM are presented in the following table:

Indicators Sources

VITO & ECONOTE019. Projection of fluorinated greenhouse gas emissioBglgiumfor

F;i?:‘::ions " the years 2022040 development of the WEMcenario. Studgommissioned by the Fede
ro 2’040 P'| Public Service of Public Healood Chain Safety and Environmemt behalf of the Nationa

Climate Commission

Table62: Description of data sources

3.28.5. Results

The total federal emissions and thesult of the estimation of the PAM is illustrated in the following table.
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Figure34: Annual emission reductions (minimumaximum and likely scenarios)
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3.29. XX-X04: Increase of excise duty on diesel

3.29.1. Description

The PAM is motivated by the i mplementation of th
the 30th October 2015” and ,lthaspecialexciedutylfar diesel far0 1 6 .
non-commercial use is increased from 2012@18. The law also establishes the aim of achieving an

equality of excises for diesel and gasoline. This modification of taxes influences final automotive fuel
consumption (in terms of amount of fuel consumed by car type) that is estimated by this PAM.

In the 202 update of this PAMleanBaptisteTraversa (MINFIN) confirmed that the rate of excise duty
for petrol and diesel will be equal. Since themtil now, the excise duties have not changed. For how
the 2020 update has included new population &nent prices.

This PAM results in a reduction of emissions imtreET $ector

3.29.2. Methodology
A general model has been developed for building two scenarioBablescenariowvhich does not
include the effect of the PAM; andMeM scenaripwhich includes the effect of the PAM.

The modification of the tax affects primarily the priaed indirectly the amount of fuel consumed in
passenger cars (PC) by means of the composition of the PC fleet and the fleet mobility. These three
variablesstock, fleet mobilityandfuel consumption for passenger caase the three key factors that

have been considered for estimating the impact in terms of GHG emissions of this PAM as the difference
between both scenarios.
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The methodology starts from the estimation of grejected stocloy fuel tye, vehicle sizgechnology
type (conventional vs. hybrid) and vehicle age for years-2036. This procedure has been

implemented on the time series of fleet for the period 2084 provided by TML (see section 2.3
below).

The method used for estimating the fleet isposed by six stepas follows:

1. Projection of theotal stock The total number of vehicles (annual stock) has been projected by
adjusting a linear regression with population as follows:
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2. Projection of thederegistration of vehicleHistorical deregistration rate for each fuel type
vehicle size and age has been derived for conventional engine vehicles from the detailed

information awailable on the historical stock. The fleet scrapped in year t has been calculated by
applying directly these rates on the stock existing in yé&ar t
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3. Projection of theseries of total new vehicleg\nnual new fleet is directly projected from the

total passenger car stock (step 1) and the overall deregistered vehicles (step 2) projected for
the reference year
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4. Characterization afew fleet per fuel typeTime series of new vehiclaesr fuel type have been

projected based on the historical elasticities of the percentages of each fuel in the overall stock
with respect to the rate of fuel prices (gasoline price vs diesel price):
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5. Characterization afew fleet per fuel type and car si2¢éew fleet composition projected in step
4 has additionally been subdivided by car sizagplying the projected size composition for
each fuel type. Rate for each fuel type and vehicle size has been projected according to its
observed temporal evolution.

6. Characterization afew fleet per fuel typecar size and engine tygeonventional vs Horid).
Distinction between conventional and hybrid engines has been achieved by estimating the
penetration projected of the hybridsProjection of the participation rates of conventional
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vehicles in the new fleet per fuel type and car size has been cauiedy analysing the
historical penetration and adjusting the series to sigmoidal functions for the projecteé.years

Following the implementation of these 6 stefhe historical detailed data on stock (by fuel tyehicle
size engine type andehicle age) have been projected until 2030 for gasoline and diesel passenger cars.

Once the stock is calculatgtle second step in the methodology is the estimation ofléxet mobility.
With this purposethe Statbe® historical data on annual kilomess travelled per vehicle has been used
and projected. The projection of these series is different in the BaU andsééeidrios ands therefore
described below in section on specific methodology according to the scenario.

Toproject the fuel consumptigrseries oainnual consumption factorgave been estimated by applying
Tier 2 consumption factors from EMEP/EEA & COPERNeke consumption factors are referred to
the distancdravelled and they are differentiated by sideel, EURO technology and engine type. The
collection of factors gathered from this guideline has been completed for alvethiele types
(combination of fuel typesize age classengine) andin so doingthe factors for hybrid engines has
been calculated ¥ scaling the respective ones for conventional engines with a fuel consumption
efficiency rated derived from the comparison of factorsd&@@URO medium size (2240 I) gasoline
passenger cars propelled by the both engine types.

It has been assumed thtte original consumption factarexpressed in terms of g/krare referred to
fossil fuel consumptigni.e. without any biogenic content. We have assumed that the energy
requirement should be kept for vehicles that consume fuel with azeom biogenic fretion and
therefore it has been calculated annual consumption factors in terms of energy units as follows:
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Time series projected on stock composition resulting from the previous steps has been used to calculate

the annual consumption factors for each fuel. These annual consumption factors multiplied by the
distances travelledave led to the final fuel consumption series.

These estimate of consumption per fuel type projections have been multiplied by GHG emission factors
for obtainingGHG emissionsThese emission factors are the implied emissions factors by fuel type
extracted from the National Emissions Invenforyhese reported factors have been adjusted to
consider the biogenic content in the automotive fuelsti8®CQ emission factors have been corrected

by the evolution of the fuelseprdpettédolnttba
transport en BelDégembrael 20b51 zon 2030.

21 The sigmoidal functions estimate noegative values and show a good adjustment to the expected evolution (progressive decrease, with
no backward evolution). The sigmoid functions analyzed for this assessment hatleetlegistic, Weibull and Gompertz function. Assuming

a high hybrid penetration rate according to the BFP studies on Belgian transport forecast, it has been adopting for, éaehtymarand
vehicle size the minimum annual rate among the results frogetabovementioned sigmoid functions.

2?Belgian Federal Governmerirectorategeneral Statistics

23http://www.eea.europa.eu/themes/air/femepeaair-pollutantemissiorinventory-guidebook/emep
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For nonCQ GHGemission factors by fuel type have been estimated by weighting the emissions factors
for the fossil part and the emission factor for biomass reported in CRF according to its biogenic content
in the last historical year available (year 2014). This biogentent type has been derived for each
fuel from the data of fossil automotive fuel consumption reported in CRF and the biofuel (renewable
fraction) consumption published in EUROSTAT energy balance for Belgium.

The resulting emission factors are showthifollowing table.

Q 0 ol(
GASOLINE DIESEL GASOLINE DIESEL GASOLINE DIESEL
2015 68.17 69.62 6.62 0.31 0.67 2.65
2016 67.54 69.23 6.62 0.31 0.67 2.65
2017 66.91 68.83 6.62 0.31 0.67 2.65
2018 66.28 68.43 6.62 0.31 0.67 2.65
2019 65.64 68.03 6.62 0.31 0.67 2.65
2020 65.01 67.64 6.62 0.31 0.67 2.65
2021 64.98 67.60 6.62 0.31 0.67 2.65
2022 64.95 67.57 6.62 0.31 0.67 2.65
2023 64.91 67.54 6.62 0.31 0.67 2.65
2024 64.88 67.50 6.62 0.31 0.67 2.65
2025 64.85 67.47 6.62 0.31 0.67 2.65
2026 64.82 67.44 6.62 0.31 0.67 2.65
2027 64.78 67.40 6.62 0.31 0.67 2.65
2028 64.75 67.37 6.62 0.31 0.67 2.65
2029 64.72 67.34 6.62 0.31 0.67 2.65
2030 64.69 67.30 6.62 0.31 0.67 2.65

Table63: GHG emission factors

It is also worth highlighting the estimation of fiuel price serieand its role in the methodology.

Time series of fuel prices (with taxes) are used for the projection of the composition of the #eet (se
projection of the series of new vehicles per fuel type above) and also for the estimation of kilometres
travelled by type of car. The different price series used in the BaU and WeM scenarios ultimately led to
fuel consumption differences and thereforeffeliences in the GHG emissions projected in each
scenario.

The methodology above described has been used for estimating both scenarios. The only difference
between scenarios is the way in whkilometers traveledire calculatedas follows:

BAUscenario
In this scenaripthe kilometers travelled depends on the diesel price as described in the following

equation
YQa _ Yyooafn®moo
Qa 00O/ NIDOQ
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The high correlation in the historical period between diesel gagbline prices series indicate that
kilometers traveled of cars using both fuels can be estimated using only one varitiiitecase diesel
price.

WeM scenario

In this scenarighe kilometers traveled are calculated independently for gasoline asdldiarswith

the objective of reflecting the impact of the tax in thuel priceandfuel consumptionvhich will be
translated in a different amount of kilometers traveled in diesel and in gasoline cars. For gasoline cars
kilometers traveled are calctéal by applying the WeM/BaU price elasticity to the kilometers traveled
calculated in the BaU scenagras follows

Y Qa : Y'OOi € & Q& Q&Qe 51 0k
Q4 06T £ § i D
Q& Q4 om‘ 8
88 88 TQ(X R

With
Qa QQa £ G 'Od B IGUH WD ¢ ®QHE '@ QE HiifQd 6 BQD
i €& QOO ¢ @ REBBVOGI 60 QH'QO W
VUL v ngihgr QQUE G QD GBI IO WOERQ T ¢ HQABINGH 6 Y OQE i QE
Qa4 88 QRO ‘Dil i) L O WOENAT ¢ H'ABIN DR QO ®'QE Oi Q¢

3.29.3. Main assumptions

A.General assumptions

9 Projected period: From 2031 onwardshas been assumed the reduction effect projected for
2030

9 Scenarios LikelyMin (minimum reduction) and Max (maximum reduction): For the assessment
of this PAM one reduction scenario have been projected. It has been opted to equalize the
reductions associated to the three reduction scenarios in the following sectieaults.

1 Vehicle types: The PAM has been evaluated as the effect on the mobility and consumption of
the passenger cars. The contributions of otlkehicletypes directly affected by the law
(motorcycles or mopeds) or indirectly (via a modal changtjeooverall impact are considered
to be negligible.

1 Alternative energy carriers: This assessment contemplates the effect on the vehicles propelled
by gasoline or diesetither by conventional engines or by hybrids (fuel and electricity) ones.
PAM smpact on the electricity consumption by hybrid vehicles is considered to be negligible.

1 Subjects affected by the PAM (fuel prices): Components in the emissions resulting that have
been estimated to be directly affected by the fuel prices are: i. sharheofgasoline
(conventional or hybrid engine) vehicles in the overall passenger car fleet and ii. annual distance
travelled per vehicle.

9 Deregistration rate: Constant rates per fuel enggsiee and vehicle age have been applied for
all the years projectd

1 Biogenic content in the automotive fuels: Projected linear increase taking estimates from BFP
study (for 2020 and 2030) as reference years.

T NonCQ emission factors: Constant factors per fuel type have been applied for all the years
projected. These factors have been calculdtasied orthe implicit emissions factors reported
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by the Belgium Emission Inventoloy weighting by the consumption estimatthe emission
factor for the respective fossil fraction and the one for biomass (that includes all biofuél types

B.BAU scenario assumptions

9 From 2020 onwardshe interannual change has been assumed zero (i.e. same tax from 2020)

CPAM scenario assumptions

1 The PAM scenario is reflected in the fuel prices for years 20185.

3.29.4. Data sources

The main data sources used for the estimation of the PAM are presented in the following table:

Indicators Sources

http://statbel.fgov.be/fr/modules/publications/statistiques/population/dov

Population nloads/population_au_1ler_janvier_202061.jsp

GHG emission factors (EF) Belgian 2016 submission to the UNFCCC

US Energy Information Administration
Crude brent

World Bank Commodities Prieerecast{Crude oilavg spot)

Inflation rates-forecast Bangue Nationale Bank de Belgique

o Belgian Petroleum Federation
Index rates- historical

Official document with excise rates for energy products

Priceswo.taxes-historical Weekly Oil Bulletin by Energy Statistics of the European Commission

Vehicle stock (VEHhistorical Based on the historical data on vehicle fleet provided by TML

New vehicles (NVhistorical Based on the historical data eehicle fleet provided by TML

Deregistration
historical

Distance travelled (km)—
historical

Consumption factor (CF) EMEP/EER016

e @) Based on the historical data on vehicle fleet provided by TML

Statistics Belgium (Statbel)

Biogenicontent- forecast BFR2012

Table64: Description of data sources

3.29.5. Results

The total federal emissions and the result of the estimation of the PAM is illustrated in the following
table.
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Figure35: Annual emission reductions (minimumaximum and likely scenarios)

3.29.6. References

1 EMEP/EEA 2016. 2016 EMEP/EEA air pollutant emission inventory guidebook)@f4&
Dec. 2016.

1T BFR2012. Perspectives ddee It’'réavnoslpuotrito ne nd eB ellag i dgeum
Septembre 2012. Version corriggedécembre 2012. Published by: Bureau fédéral du Plan and
Service public federal Mobilité et Transports.
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4. Socio-economic impacts evaluations

4.1. General framework

There is n@onsensus on sociEconomic evaluation of PAMS. Several different methods are used both

in research and in practical national evaluation experiences. Although pros and cons of each method of
evaluation are perfectly clear and acknowledgem guidelines obest practices emerge clearly from
recent experiencél CEDD2016)

Furthermore even if some concepts were defined to better characterize the scope of analysis (as direct
indirect, net ard gross impacts) their use amet transparent and the scope of analysis may differ from
one study to another.

To cope with this lack of transparency and clearly define the scope of gnaysiepose in this section
to build a simple framework of evatian based on economic theory.

In this sectiopwe first present the theoretical background necessary to understand the impacts a public
policy may have on markets. We then propose a framework of evaluation based upon the main
important characteristics ghlighted in the economic theory (Sectiéri.?. Then this framework is
applied in sectioi to some federal PAMs.

4.1.1. Market of goods and services: theoretical background

In a competitive markebur economic model may be represented by the equilibrium between supply
and demandKigure36). This equilibrium will determine the price P of goods the point where the
guantity demanded equals the quantity supplied (Q). In a theatetiay there are as many markets

as the number of goods and services.

Supply

Demand

Figure36: Equilibrium between supply and demand

The supply corresponds to the quantity of goods and services that a producer wants to sell at a given
price. The supply can be represented as an increasing function of theFigize=36). In other words

the higher the pricethe more the producersi willing to sell. A contrarif the price is lowerthe
producer is willing to sell a lower quantity of goods and services.

The demand side corresponds to the quantity of goods and services that the consumers are willing to
purchase at a given price.ellemand can be represented as a decreasing function of the piged
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36). As a consequengthe quantity purchased by the consumers will decréttbe price is higher and
increase if the price is lower

Looking aFigure37, we may easily understand that:
1 A modification of the supply or the demand will impact the market equilibrium

1 The slopei.e. the elasticityof the supply and the demand will determine tlegel of impact
when there is a modification of the supply or the demand.

These elements may be illustrated by Figure37. For instancgf the sugply moves towards the left
it will also move the market equilibrium: the quantity of goods and services sold will decrease while the
price of theses goods and services will increase.

a) b)
\ Supply 52 _ Supply 52
_ Supply 51 - Supply 51
P2

P2

P1 p1 [iSaNasa

Demand D

\
' Demand D

Q2 a1 Q2 Qi

Figure37: Incidencef supply shifon producers (dark grey) and consumers (light gvegh the demand is inelastic (a) and
when the demand is elastic (b).

Figure37 als illustrates that the demand and the supply elasticities determine how the producers and
the consumers are impacted. When the demand is ineJéstio a modification of the supply will mainly
impact the consumers as (light gréjgure 2a). Indeeds tre consumer demand is quite inelastfe
modification of the price will not greatly impact the quantity purchased: there are willing to pay more

to have the goods and services concerned. The contrary is true if the demand is elastic (Figure 2b).
Indeed the quantity purchased will decrease a lot with a slight increase in price. The elasticities of
demand and supply depend on the market of good and supplies considered.

The movements in supply and demand may be due to two kinds of elemenisdtirsdl $rocks on

the market may occur. For instanaegarding the demand side mode effect may increase the
demand for a given good (translation of the demand curve to the right). A contrary a decrease of
revenue for consumer may diminish the quantity deman(@ehslation of the demand curve to the

left, Figure36). Regarding the supply sidliea firm increase its productivitig will reduce its production

costs and the firm will be able to propose its goods at a lower price (translation of the cue to

the right). A contrary if the price of a raw material used by a firm increase (as fossil fuel) then the
production costs of the firm will increase and the quantity of goods sold for the same price will decrease.
In all caseghe market will thg reach a new equilibrium that is function of the elasticities of both curves.
According to the liberal economisthis new equilibrium will be reached naturally: the price of goods
and services will vary according to the modification of supply and demand

Howeverthis theory is applicable only if markets follow a model of pure and perfect competikitzin

is not always the case in practice. For instanoa-competitive markets may occur when there is only
one supplier for a lot of consumefmonopoly) or when the goods and services are produced by few
global firms (oligopoly). In both caséise prices will not be defined by the market mechanisms

“However, it has to be noted that these figures aredsthequantinght f or
purchased may increase i f abolt¢hesp kind ofgood amdtsereiceshers.. We won’'t speak
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described here above since the firms may defineat least largely influeneethe market prie. In the
same mannetthis theorydoes notconsidempotential externalities arising from the markas pollution.

In those caseshe public authorities play an important role by defining policies to prevert non
competitive behavior or excessive negatiexternalities. These policies will regulate the market
equilibrium by defining- for instance- taxessubsidies or regulation measures on the production side
as well as awarenesaising measures on the consumption side. According to the measure
implemerted,it will thus primarily imply a move of the supply curve or the demand curve.

As set beforgin function of the movement of the curve and the characteristic of the maitket
incidence of the policy will be distributed differently on gireducer and on the consumer. A main
guestion arising from a policy implementation is thus to identify who will be impacted and at which
level. Howeverthe evaluation of a policy impact in practice is not as easy as described hergi.above

by a modifiation of quantity sold and price of the goods. Indee difficult to assess the elasticities

of supply and demand and to take into account additional indirect and induced impacts on the supply
and demand that may modify the market equilibrium.

Variousoperational frameworks of policy evaluation have been defined but none of them closely fit to
the theory. In this documentwve propose a new operational framewpttased on the concept
developed in previous studies and by linking the impacts considetetheieconomic theory.

4.1.2. From theory to practice

In practicethe estimation of the impact of a public polisyotas evident as stated by economic theory.
Indeed assessing all impacts on the market arising from a measure is a huge work. Few studies make
the whole evaluation of impacts because it would need a myriad of data and the development and use
of macroeconomic modelg:is often too time consuming and resource intensive.

The problem arising from this is that the scopes of policy impact analysistavell defined. Indeed
someconceptswere developed to define a scope of analysis but the definition of these concepts may
vary a lot according to the study.

In this part of the reporive will act a definition for each concept found in the literatand will propose
a coherent operational framework of analysis that permits better identifying the scope of our analysis.

A.Definition of general concepts to identify impacts on producers and consumers

Three types of impacts may occudirect, indirect andinduced impacts- at two different scale of
analysis: gross and net.

Direct impactefers to socieeconomic changes occurring in the production or consumption of goods
and services directly linked to PAM implemented. For instanBAM oriented on the product P2 may
impact the producer of P2 and/or the consumer of PRigure38. Those impacts may lamalysedas
grossimpacts o netimpacts. Gross impacts analysis implies that the impacts are strictly referred to the
product P2 whereas net impacts consider effects on other goods and seFiipes38).

Indirect impactoncerns socie@conomic effects occurring in the value chain of the product considered.
Again those impacts may banalysedasgrossimpacts omet impacts. Gross impacts analysis implies

that the impacts arestrictly analysedn the same valuehain as the product P2 whereas net impacts
consider effects occurring in other value chakigire38). For ingance in the example illustrated on
Figure38, gross indirect impacts correspond to impacts on the upstream and downstream value chain
of P2.Upstream value chain corresponds to all the firms from the extraction of raw materials (MP) to
the production of the set of inputs (P1) necessary to produce P2. Downstream value chain corresponds
to all uses (including storage and distribution) of the pobdP2 as input of other production and final
consumption.

Induced impactcorresponds to the socieconomic impacts induced by the new see@@nomic
context. For instancef a PAM results in exti@venue for householdsincreasing their consumption
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— it will lead to associated extfaroduction and extr&mployment to ensure this ext@roduction.
These effects are called induced impgdtiso and Econote@015)
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LB Production Downstream I
Production Py firms P2’ I
P1'

Upstrea.m Production Downstream |

Production P2 fi P2
P1 Irms I

. o Gross direct impact ||| Gross direct impact
Gross direcand indirectimpact I
1
Net direct impact Net direct impact
Netdirectand indirecimpact

Figure38: Characterization of grogset, directandindirect impacts
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The concept of groseet, direct and indirect impacts are useful to depict the impacts that a PAM may
have on the whole economy. These concepts may for instance be helpful to define the level of details
of an analysis. Three categories of evaluations may be defiabbb5):

1 Quick evaluationfocusing on the evaluation of gross direct impacts: this category is suited to
sociceconomic evaluations that have to be conducted quickly and/or with few resources. This
kind of evaluation is also suited to cases where a comparison between several alternatives for
a specific PAM exists.

7 Standard evaluatiarthis category concerns evaluation of gross direct to net direct and indirect
impacts. Howevemnet impacts refer oly to the net impacts between substitutable goods and
servicesand not into the whole economy. This kind of assessment is suited teesociomic
evaluations of PAMs for which no complex maaronomic models exists but where time and
data are availabl® conduct more detailed analysis.

1 Indepth evaluationthis categoryefers to study assessing net diregicidirect and induced
impacts on the whole economy. This kind of evaluation is suited teemmmomic evaluations
for which a lot of resources aewailable: timgdata, and modelling experts. Indegid-depth
evaluations necessitate building and/or using complex models to apprehend the interlinkages
between sectors and/or micro and macro levels.

Table65 : Definition of categories of evaluations in relation to the impacts on producers and consumers considered

Impact on producers and/or consumers\ Categories of evaluation
goods and services impacts by the PAM ‘ Quick Standard In-depth
Gross direct X X X
Gross indirect X X
Net direct x@ X0
Net indirect x X

X

Induced impacts

Legend: %—between substitutable goods and servidesbetween all markets.

However used alonethese concepts fail to characterize/identify the seet@nomic impacts under
study as well as the actors impacted by the PAM. To cope witlvéhjfgropose linking the concepts of
gross net, direct and indirect impacts with theoretical conceptghi@ nextsection

B.A framework to identify impacts on producers and consuthers

The framework we propose is organized in five main steps: (i) the gross direct impact identification and
definition, (ii) the net direct impact identification andefinition, (iii) the gross indirect impact
identification and definition(iv) the net indirect impact identification and definitjcand (v) the
identification of the impact that are relevant to consider in a standard approach.

Step 1: Gross direct impadentification and definition
This first step of the operational framework is composed of foustis Figure39):

I. Itis primordial to first cledy identify the goods and services impacted by the PAM. It has to be
noted that a PAM may impact a range of goods and services for two main reasons: (i) because

25We propose a framework of evaluation that is very close to the economic theory, in order to allow for a better identifittzgisnope of

the assessment. This framework is relevant for quick and stangatdation as the kdepth evaluation category is out of scope of this project,
given the time and resourceconsuming approaches it would need. Consequently, when we speak of net impacts, we only consider the net
effect between substitutable goods and sees.
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the PAM may directly concern various goods
that also defines new rules for the gasolines excise duty) and/or (ii) because a good impacted
may be directly linked with the use of another good as for instance diesel and carslesigro
products and energy consumption. All these goods have to befiddnti this first suistep;

II.  Secondthe evaluator has to identify how the markets of the identified goods are impacted: is
it the supply or the demand that is impacted by the PAM?

Ill.  Third the assessor has to characterize the elasticities of supply and demand

IV. Finallywith the identification of the way each product is impacted (supply or demand) and with
the assumptions made on elasticitigss possible to identify which actors are aafed by the
PAM (producer and/or consumer) and how.

Figure39: A four step guidelines to identifigyd define gross direct impacts of a PAM

Sub-step 1.1: Identification of the
goods and services concerned by the
PAM

Sub-step 1.2: Identification of Sub-step 1.3: Characterization of
impact on supply and demand elasticities of supply and demand

Sub-step 1.4: |dentification of actors
impacted and definition of the impact(s)

The application of this step to a PAM permits having a global figure of assumptionsomtue
evaluation regarding the effects of the PAM on supply and demands of specific goods and aedvices

an information on the likely direction of changes for some general-sooimomic indicators defined

for producers and consumers. More concretele defined two types of contrasted and simplified
impacts on supply and demand that may be identified for each product and service impact: (a) demand
shift with inelastic supply and (b) supply shift with elastic denfaigdre40).

(a) (b)

Supply

Demand

Supply

Demand

Ql Q2 Ql Q2

Figured40: Representation of two simplified and contrasted impacts on supply and demand

In both casesthe increase of demand or supply implies an increase of the total quantity purchased
without any impact on prices. These simplified impacts concern indeed only a part of the economy. For
instance an increase of supply with an elastic demand may be asktonéhe green electricity when

new offshore winds are constructed. In fadémand for electricity is quite inelastic but as we are
focussing on green electricitye may represent the effect on this specific product as showEiire
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40 (b). An impact may indeed be observed on prices but as the objective of this work is to make first
rough and simplified evaluatiorthe assumption of elastic demanthy be done.

Then the expected direction of changes on generic secisnomic indicators defining the impacts on
producers and consumers are set. The objective is to set a likely direction without making any other
assumption on the significance of timepacts. The generic soeé@onomic indicators used are defined

in SectiorC.

Step 2: Net direct impact identification and definition

The identification of net direct impacts consists in identifying what is going to occur in the market of
similar goods and servicestasse identified in step 1 (substitutable goods). The sames®gs as in
sub-step 1 may thus be followed to identify and define the net direct impacts of a Hgie39).

Step 3: Gross indirect impact identification and definition

In this stepthe objective is to identiffor each good and service identified in ste &ther producers
from the value chain will be impacted by the eventual changes definedpid steyesthese impacts
must be defined (see secti@for a definition of relevant socieconomic indicators to be considered).

Step 4: Net indiredéinpact identification and definition

The identification of net indirect impacts consists in identifying what is going to occur in the market of
similar goods and services as those identified in step 2 (substitutable goods). For each substitutable
goods andservicesthe same sudsteps as in subtep 1 may thus be followed to identify and define the

net indirect impacts of a PAMigure39).

Step 5: Identification of relevant and evaluable indicators

The last step consists in analysing the impacts identified and defined in the previous steps and to discuss
the more relevant irpacts that have to be assessed to have a coherent evaluation of the impact of the
PAMSs.

C.Summary: impacts and soe@gconomic indicators considered

As a summaryTable66 presents the main impacts and indictors that we propose to consider in our
framework of evaluation.

The process of identification of the impacts on producers and consumers was defseetidn4.1

Regarding producerthe general impacts are defined with three generic secianomic indicators: the

economic activit he gr oss mar gi n and Eeonomic activitypenntits givilgh e i n d
an information on the evolution of an activity (development or decrease). The quantification of this
indicator is then specific to each PAM and the information available. It will generally be expressed as a
percentage of evolution of anotheocieeconomic indicator available as for instarm®duction costs

or sal es quant iGtogseMargin Tcheer riensdpiocnadtso rt o t he evol ut |
compared to the sales prEmpleynendf pehemiapisforgationt ng The
on the expected evolution of number of employéesa giversector.

Regarding the impacts on public sectee distinguish two sources of costs and/or revenue: the impacts
linked to the policy implementation and the impacts linked to thelutiom of markets Table66).
Regarding th@olicy implementationmpacts it could be only costs if it requires additional workforce

or investments aor regulation PAMS for instance. In case of mabksed instrumentsoth costs

and benefits may arise: only costs if it concerns an economic incentive based on subsidies and essentially
benefits if the economic incentive is based on taxes (but sonte m@y arise from the administrative
implementation of the instrument). Regarding the impacts linked to the evolution of maitkets
corresponds to the increase or decrease of taxes perceived from production and consumption units.
This indicatarc a | Tae rdverfué gorresponds thus to transfers. This informatioust be interpreted

ICEDD| Gausg TML| VITO 149



EJ PaMs from the federal 2022030 NECPR 2021 evaluation of emissions reduction2021,June 23

carefullyas a lower consumption of a specific good for consumers will imply a lower tax revenue for the
public sector: this result must not be considered as a cost for thikcmector as we may assume that

the any savings made by a consumer will be spend in another good or deailing out the public
sector.

Two last categories of impacts are considered: the externalities and other macroeconomic impacts. The
externalitissas environmental and welfare impacts may occur when implementing a public policy. This
category of impacts concerns the household as consurtédras to be noted that it may also impact

the other consumers or a producer if the externality is specifee ppoduction sector. Wevill not
consider the impacts on these producers as it is too spastéqropose integrating in this framewaork

four categories ofmacroeconomic impactsthe impacts on supplpn demandon prices and on the
country performances. These ma@&oonomic impacts concern producers and consumers.

To characterize the soegonomic impacts assess@&e recommended filling in thEable67 with the
products under study and soeémonomic indicators assessed for each actor.

Table66 : Impacts and socieconomic indicators

Impacts ‘ Indicators
1 Economic activity (volume of production)
1 Gross margin (modification of costs of product
Impact on producers without a modification of the associated sell pri(
—and viceversa)
1 Employment
9 Total quantity purchased
Impact on consumers _
1 Purchase costs (of goods and senjices
9 Investments costs
_ _ _ 1 Administrative costs
Impa_tcts on Pollcy implementatior 1 (of which employment)
public impacts o
sector 9 Subsidies
I Tax
Tax revenue impact Impacts linked to the evolution of the markets
Externalities Dependant on the PAM studied
Other macroeconomic indicators Dependant on the PAM studied

ICEDD| Gausg TML| VITO 150



PaMs from the federal 2022030 NECR 2021 evaluation of emissions reductidn2021,June 23

Table67 : summary of impacts considered

Gross directimpac Gross indirect impact  Net direct impact Net indirect impact

Product 1

Producer

Producer P1

Upstream Prod.

Downstream Prod.

Consumer,

Households

Industry

Public sector

Product n

Producer

Producer Pn

Upstream Prod.

Downstream Prod.

Consumer

Households

Industry

Public sector

Public

Policy implementation costs

sector

Tax revenue impacts

Externalities

Other macreeconomic indicators
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D.Conclusion

The framework of evaluation we propose is baseéanomic theoryensuring a clear definition and
justification of the socikeconomic impacts considered. Furthermotiee detailed and step by step
process of evaluation we propose permits ensuring:

- The use of a similar approach for malsngiceconomic evaluations of PAMs
- The consideration of the same seeiconomic indicators between PAMs

- Atransparent definition of assumptions and impacts evaluatedéavaituated

- Anintuitive framework easy to use for any evaluator

4.2. Implementation of the framework

In this sectionthe framework for soci@conomic evaluation of policies and measures is implemented
on a panel of federal climate PAMs. Owing to the limited time provided for the implementation of the
framework a lot of simplifying assumptionsaVve been implementedlherefore the evaluations we
made only give an order of magnitude of semtonomic impacts and should be regarded as first rough
evaluation.

A summary of the results is providedTiable68 for 2020 and infable69 for 2030. The assumptions
made for these evaluations are explained in each PAM section.
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PA sl Tax Economi
Implementation costs as Pa— Cost s (Saving: activity | Co st s Savings Cost{ M€ Savings
( M€) consumer ( M€ ( M€ ( M€
( M€) ( M€ (%)
APPTO01 N NA NE N N N 1.2 14 NA NA
APPFT02 3682 NA -17.7 NE NE NE 0.0 4059 NA NA
APPFTO03 NE 0.0 NA N N N NA NA NA NA
APFT04 NE 8.7 NA N N N NA NA NA NA
EC- A05-elec see EENO5- non elec NA -7293 N N N 0.0 13682 0.0 8628
EC- AO5- non-elec -1.0 NA -1301 N N N 0.0 2457 0.0 925
ERAOL 3307 NE NE 23488 NE 0.5 NE NE NE NE
TRDO1 N NA NE 736.2 NE NE NA NA NA NA
XXX04 N N 54.0 N N N 0.0 -63.7 0.0 N

Table68: Summary results gbciceconomic impacts related to PAM implementation for 2020

Legend: N-Negligible NE—impact not evaluatedNA-not applicable.

ICEDD| Gausg TML| VITO 153



fJ PaMs from the federal 2022030 NECR 2021 evaluation of emissions reductidn2021,June 23

Households as
consumers

Tertiary sector as
consumers

Public sector Producers

Implementation costs| Savings as |Taxrevenu¢ Costs| Savings| Economic | Costs | Savings| Costs | Savings
( M€) consume (M€)| (M€ ( M€) activity () | ( ME| ( M€) ( M€ ( M€)
APPFTO1 N NA NE N N N 12 14 NA NA
APFTO02 NE NA NE NE NE NE 0.0 NE NA NA
APPTO3 NE NE NA N N N NA NA NA NA
APPTO04 NE 10.0 NA N N N NA NA NA NA
EC- A05- elec see EEAO5- non elec NA -14450 N N N 0.0 26854 0.0 17364
EC- AO5- non-elec -1.0 NA -309.0 N N N 0.0 5828 0.0 2202
ERAO1 0.0 NE NE 7.8 NE 0.0 NE NE NE NE
TRDO1 N NA NE 664.3 NE NE NA NA NA NA
XX%X04 N N -584.6 N N N 0.0 8321 0.0 N

Table69: Summary results of so@conomic impacts related to PAM implementation for 2030

Legend: N-Negligible NE-impact not evaluatedNA—not applicable.
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4.2.1. PAM « EC-AO5 — Ecodesign — Non-electricity energy sources »

This PAM concerns Ecodesign products functioning witkelemtricity energy sources. For ease of

processingwe wi | | refer to *dexdestyepsodugts thapareartne efficient.

A.ldentification and description of the so@gonomic impacts

Impacts on consumers and producers

A.l. Step 1: Gross direct impacts identification and definition

The implementation of the Ecodesign Directive will imp&c categories of products: the eatsign
products and the associated energy consumption. In basesthe impact on the market we focus on

is a demand shift: increase of demand for the higher efficient products and decrease of demand for
energy. In bth casesfor simplicity we assume that the supply is inelasécthe demand shift will not

affect the price of products (s@eable70).

Substeps

Substep 1- Identification of goods
and services concerned by the PA

Product 1

Ecodesign products

Product 2

Energy consumption

Substep 2 - Identification of
impact on supply and demand

Demand shift

Demand shift

Substep 3 - Characterization o
elasticities of supply and demand

Supply inelasticity

Supply inelasticity

Table70: Presentation of results of ssteps 12 and 3

The last sulstep consists in identifying and defining the impacts on producersamsumers of

products identified in subtep 1 in the conditions defined in satep 2 and 3Table71).

We assume there is no additional cospajduction for the prodcers of the ecalesign products due
to the new legislation: the gross margin is thus expected to be the same. Hpwevassume an
increase of economic activity given that a higher volume of production will be needed to satisfy the

increasing demand.

Re@rding the consumers of edaesign products additional costs may arise from the higher
investments needed for buying more efficient @msign productddowever Vito and Econotec (2015)

as

argue that the Ecodesign Directive wlat result in an increase of the equipment price compared to

business as usual

With regards to energy congiption, the oppositeimpact maybe observed: a decrease in total
consumption of energy and in turn a decrease of economic activity (and thus of employment) for the
producer of energy. Agaiwe assume that the gross margin and the purchase costs aaffacted by

the PAM.
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Gross direct impacts Ecodesign products Energy consumption

Impact on producers

1 Economic activity (volume of
production)

1 Gross margin (modification of cos
of production without a - -
modification of the associated sell
prices—and viceversa)

1 Employment

Impact on consumers

i Total quantity purchased

1 Purchase costs (of goods and — _
services)

Table71: Presentation of results of satep 4

Legend: —Increasing impact —Decreasing impact—No impact.

A.2. Step 2: Net direct impact identification and definition

Net direct impacts concern potential substitution effects related to the impact on products identified in
A.li.e. the ecedesign products and the energy consumption. Regarding the more efficient products
there is a substitution effects with similar products e notmore efficient productsOnthe contrary;

there is no substitution effect regarding energy consumption: it is a decrease of consumption without
an increase of consumption of other energy resources.

As for the ecalesign productghe impact on similar neacodesign products correspads to a demand
shift, but to the left in this casevhile the supply side is assumed to be inelastic. The related expected
impacts on consumer and producer are presentebable72.

Net direct impacts ‘ Non-Ecodesign products
Impact on producers

1 Economic activity (volume of production)

1 Gross margin (modification of costs of production without a -
modification of the associated sell priceand viceversa)
1 Employment

Impact on consumers

1 Total consumption

i Purchase costs (of goods and services) =

Table72: Definition of net direct impacts on producers and consumers

Legend: —Increasing impact —Decreasing impact—No impact.

A.3. Step 3: Gross indirect impact identification and definition

Gross indirect impacts correspond to the propagation of impacts identifi@d into the value chain

of identified productsi.e. the ecedesign products and energy. As in both cases an impact is expected
on the economic activitythis impact will be transferred proportionally to the upstream and
downstream firms.
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Forinstance a decrease of the economic activiifthe producers in the sector of refinery and gas
distribution may be expected given that this PAM will imply lower energy consumption. As this energy
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(coal gas and oil) is importegve could als@xpect a positive impact on the balance of payments.

A.4.Step 4: Net indirect impact identification and definition

Netindirect impacts correspond to the propagation of impacts identifigd 2nto the value chain of

the identified productsi.e. the norecodesign products. As an impact is expected on the economic

activity, this impact will be transferred proportionally to the ugstm and downstream firms.

A.5. Step 5: Summary of impacts of the PAM on consumers and producers.

A summary of the impact of the PAM on the consumers and producers is presehadteirs.

Box 1: Potential induced impacts

It has also to be noted that two kisdf induced impacts (rebound effects) may occur: (1)
consumer may consume more energy (ieating for instance) because he knows he is sa
money with the ecalesign products (operational costs) and (2) the consumerdaaigle to
spend the money savezlsewhere. These behaviours will also imply an induced effect fo
producers. In therfst case, it will counterbalance the decrease in economic activity of the e
producers/distributors identified before. In the second case, it will enhance the ecor
activity of producers (for potentially all kind of sectors). In the same way, ltie pector could
recover the indirect implementation costs of the PAM by retrieving taxes on the ing
consumption of consumers. In our evaluation, we assume there are no rebound effects b
we do not have enough data to make any assumption onadhsutner behaviour.
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Gross directimpac Gross indirectimpact  Net direct impact Net indirect impact

Producer P
Producer | Upstream Prod. EA E
FE e Downstream Prod. EA E
Ecodesign
product Households
Consumer Industry
Public sector
Producer P2
Product 2 : Producer | Upstream Prod.
Energy Downstream Prod.
consumpti Households
on Consumer Industry
Public sector

Table73: Summary of impacts on producers and consumers

L e g e ndncrease —DecreaseEA-Economic Activitfe— EmploymentQ - Quantity
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Impacts on public sector

Twocategories of impacts are distinguished for the public settterpolicy implementation costs and
the tax revenue impacts.

Regarding the policy implementation co#te implementation of the PAM will imply a need to enforce
the directive and its impleméing regulations and to control the compliance of producers to the
regulation. Mobilization of existing personnel resources will not be sufficient and new jobs will need to
be created in the field of Market Surveillance. This implementation will thus angagt that will be
related to the working time that will be necessary for the implementation and a cost for testing
appliances. Both impacts are assessed in the next seltiospecific investment in equipment will be
needed.

Regarding the tax revenumpacts as discussed in secti@gh2.1A, only the net impact on energy
consumption is considered relevant. The decrease of energy consumption identified will decrease the
revenue linked to the tax on energy for the public sector. This impact will be evaluated in the next sub
section.

Summary of impacts considered

A summary othe socieeconomic impacts considered in our evaluation to run a net direct and indirect
impacts assessment are presented able74.

Regarding the eedesign productsas the increase in quantity sold is assumed to be proportidoal

the decrease of quantity of conventional equivalent products sold (and thus of theqeebse
economic activity we assume that the net direct and indirect impact of the PAM on producers-of eco
design and similar products will be neutral. Regarding consuthersame assumptions may be done
regarding the total quantity purchasdalit as stée before a higher price for more efficient ectesign
products may be expectedowever Vito and Econotec (201&jgue that the Ecodesign Directiveedo

not result in an increase of the equipment price compared to business as usual. This argument may be
consolidated by an estimate made by the US department of energy for sokr lveatter. In their
evaluation even if they consider a higher price for the energy efficient prothey conclude that the
payback time is 1.5 yedfsBy assuming the same payback level for the other equipmerdecided

not to treat these impacts aa priority given that they appear to be negligible with regards to our
timeframe of evaluation.

Regarding the energy consumptjdine decrease of the quantity consumed by -€esign productss
notcompensated by an increase of consumption by other prtsdagcan indirect impact (some induced
impacts may however occatSee Box 1). Regarding the impacts on productierhowever consider
the PAM will not significantiynpactthe energy sector (and thus the level of economic activity and of
employment). Howver, for individual consumeyshe impact may be significant.

As a conclusignt o run a net direct and i ndirect i mpact
consumers and producerthe relevant indicators to assess are the savings related to the decrease of
consumption of energy by using edesign productshe administrative andraployment costs for the

public sector and the impact on the tax revenue of public sector.

Net direct and indirect

impacts

Producer | Producer P1 =

26 Indeed, we assume that their purchasing behaviour is not impacted by the PAM. In other words, the PAM will not affetechange
replacement rate of products.
27 http://energy.gov/energysaver/estimatirgpstand-energyefficiencysolarwater-heater
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Upstream Prod. =
Product 1: Downstream Prod. =
Ecodesign Households N
product | consumer Industry N
Public sector N
Producer P2 N
Product 2: Producer | Upstream Prod. N
Energy Downstream Prod. N
consumpti Households Evaluated (ES)
on Consumer Industry Evaluated (ES)
Public sector N
Public Policyimplementation costs Evaluated (AC & E)
sector Tax revenue impacts Evaluated
Externalities NA
Other macreeconomic indicators NA

Table74: Assessed impacts of the Ecodesign Regulation on produestemers and the public sector

Legend: =Neutral impactN—Negligible impacES- Economic saving8C-impact on administrative
costs E—impact on employmentNA— Non-Applicable.

B.Methodology of evaluation

The methodology of evaluation of thgd socieeconomic impacts identified is described by actor.

Regarding theconsumers we assessed the total savingsrelated to the decrease in energy
consumption- by distinguishing the households and the other consumers:

1 Forhouseholdsthe benefits correspond to the avoided costs coming from the decrease of
energy consumptign.e. their avoided energy consumption multiplied By the price for
householdrj ) all taxes included able75).

9 Forother consumergtertiary secto), the benefits also correspond to the avoided costs coming
from the decrease of energy consumptidre. their avoided energy consumption @EC
multiplied by the price for the tertiary secton (), VAT excluded as they retrieveTable
75).

Regarding th@ublic sectorthe impact related to the decrease of energy consumption correspond to
the taxesthat would have been paid by the consumers if thagt notconsumed less energy by using
ecodesign productsTable75). Concretelywe estimated these costs by identifying the part of the
energy price that correspond to the taxes perceived by the public sector and the decrease of energy
consumption related to the use of edesign productsAs the prices are related to the type of
consumerwe distinguished the decrease of consumption made by the householfis(EGhe other
consumers (EQ.. Regarding the householdhis price corresponds to the difference between the price

all taxes inluded ¢ ) and the price all taxes excluda@l ( for household. Regarding the other
consumersthe priceto the difference between the price VAT excludgd ( ) (as the tertiary sector
retrieve the VAT) and the price all taxes excluded (for the tertiary sector.

With regards to the PANNplementation costsemployment costs and other administrative costs are
necessary to run additional verification tests. For employment,@sismber of additional employers
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has to be identified and multiplied by the subsequent salary needed. The same hypotheses as detailed
in the 2017 report are taken. A need for 1 supervising and coordinating Inspector (class A) and 4
Inspectors (Class B) fagld work (shop visitsample taking) was estimated from 2017. It was estimated

in 2017 that less than one FTE was employed on market surveillance on Ecodesign. It has to be taken
into account that the products here are only part of all energy relatedygts covered by Ecodesign
regulations.

For other administrative costdhe number of additional verification tests has to be estimaasdwvell
as their average costs. Agatihe same hypotheses as detailed in the 2017 report are taken A linear
increa® of additional verification tests was needed from 100 in 2017 to 200 in 2020. Verification tests

for appliances cost on average €4.000 (including
to be purchased and sampling can be done for free.
Identified impacts Method ‘

Public sector

Employment costs | - [JTEA*PFTEA  FTEBXPFTEER

Implementation — g
Other administrative

costs CIVT*

costs [vTP]
Tax revenue impacts -[EC*(n -1 ) +EC*(n -n )1
Consumers

Ho us e h o || Operational impacts | + EE*r

Ot her s (| Operationalimpacts | + EC*n

Table75: Method of estimation of the soes@onomic impacts identified

Legend: EC- estimated decrease of energy consumption for houseHe®— estimated decrease of energy
consumption for other consumers (tertiary sector)energy price for household (all taxes excludedg¢nergy
price for other consumers (all taxes excludedenergy price for household (all taxes includedgnergy price
for other consumers (VAT excludefl)5>-~ Number of FTE job creation (class A d¢fBj}- Cost for a FTE job (class
A or B)VT—Number of verification test$'T— Cost of verification tests.

The data used to make theses evaluations are presenteahbie76. The data on energy consumption
comes from our own evaluations (see previous section). The data berggy prices come from
Eurostat from a technical report published by the Walloon Public Service and from the DG Statistics
(EPMECMEDGSIE). The data on future energy prices wdecalaged by applying the same coefficient

of evolution than the future costs of energy estimated by the FPB. It has to be noted that weotould

find the detail of the prices of gasoil and coal: we only have the price all taxes and levies included.
Therebre, the benefits of the other consumers are overestimated and the costs for the public sector
underestimated.

Identified impacts Data Source

Energy consumption Our evaluation (seeSection
“Emi ssion red
Public sector > Tax revenue Natural gas | EurostatFPB
impacts Gasoil DG statistics
& ) Energy price Report Wallon Public Servi
Consumers > Operational cos Coal (DGO4)— Bilans énergétique
oa 2014 volet «Facture
énergétique» 2016.
. Public s_ector > PAM Job creation (FTE) Personal communication Ff
implementation > Employmen ) :
costs Salary envi (product policy)Statbel
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Public sector > PAM Increase of operational impa
implementation > (verification test)
Other administrative costs | Cost of the operational impact

Personal communication Fi
envi (product policy)

Table76: Data sources

CResults

The impacts of the Ecodesign Directiveeonsumerexpendituresn Belgiums presented ifrigure4 1.
The Ecodesign Directive may imply savings 5882BM €  220@M €by 203007 4 8 . 4ndM%E7
M €by 2040for households and the tertiary sect@spectively.

800
700
600
500
400
300
200
100

0
2015 2020 2025 2030 2035 2040

—O0— Operational benefits - Households (M€) —o— Operational benefits - Tertiary sector (M€)

Figured41. Socieeconomic impacts of the Ecodesign Directive on consumersléctricity energy sources

The impacts of the Ecodesign Directivettmn public sectorexpenditures arg@resented inFigure4?2.

Firstwe can observe that the i mpl e me ftolwhichol®% cost s
corresponds to employment costs and 81% verification test costs. Sadgimel impacts are expected

due to a decrease in tax revenue (frad7.9M€ | dto 209VEE | 30). HdWeverthese costs have

to be interpreted carefully because indutimpacts may be expected that would counterbalance this

tax revenue decrease (See Box 1).

280. 5M€ would have be more realistic but ideally a higBEemgy budget ¢
Labelling (FPS envi and FPS eddm} cost also covers both electricity and-atattricity energy sources.
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2015 2020 2025 2030 2035 2040
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—0— Tax revenue (M€) —0—PAM budget (M€)

Figure42: Socieeconomic impacts of the Ecodesign Directive on public sector

ICEDD| Gausg TML| VITO 163



:J PaMs from the federal 2022030 NECPR 2021 evaluation of emissions reduction2021,June 23

4.2.2. PAM « EC-AO5 — Ecodesign — Electricity energy source »

This PAM concerns Ecodesign products functioning with electricity. For ease of prpaessifigefer
to “Ecodesi gn qesigndroduttstiiat aeesnoré efficiene ¢ o

A.ldentification and description of the so@gonomic impas

Impacts on consumers and producers

A.1. Step 1: Gross direct impacts identification and definition

The implementation of the Ecodesign Directive will impact two categories of products: tdesigo
products and the associated energy consumptitabl(e77). In bothcasesthe impact on the marker
can be translateé as a demand shift: increase of demand for the-éesign products and decrease of
demand for energy. In both cas&e assume that the supply is inelastie. the demand shift will not
affect the price of products.

Substeps Product 1 Product 2

Substep 1- Identification of goods an Ecodesign products Energy consumption
services concerned by the PAM gnp 9y P
Substep 2 - Identification of impact or Demand shift Demand shift
supply and demand

Substep 3- Characterization of elasticitig . . : .

of supply anaiemand Supply inelasticity Supply inelasticity

Table77: Presentation of results of sateps 12 and 3

We assumehat no additional cost of production for th@roducers of the ecalesign productsnay

arise due to the new legislation: the gross margin is thus expected to be the same. Howagsume

an increase of economic activity given that a higher volume of production will be needed to satisfy the
increasing demandrable78).

Regarding the consumers of edesign productswe assume that the purchase coate nothigher.
Additional costs may arise from the higher investments needed for buyindesigm products.
However Vito and Econotec (2018fgue that the Ecodesign Directive miu result in a increase of
the equipment price compared to business as ustehle78).

With regards to the energy consumptjdime opposite impact may be observed: a decreaseofomic
activity for the producer of energy (of which employment) and decrease total consumption of
consumers. Agajwe assume that the gross margin and the purchase costeotadfected by the PAM
(Table78).
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Gross direct impacts Ecodesign products‘ Energy consumption

Impact on producers

1 Economic activity (volume of productior

1 Gross margin (modification of costs of
production without amodification of the = =
associated sell pricesand viceversa)

1 Employment

Impact on consumers

1 Total quantity purchased

1 Purchase costs (of goods and services = =

Table78: Presentation of results of sateps 4

Legend: —Increasing impact —Decreasing impact—No impact.

A.2.Step 2: Net direct impact identification and definition

Net direct impactsoncernpotential substitution effects related to the impact on products identified in
step 1 i.e. the ecedesgn products and the energy consumption. Regarding thedesign products
there is a substitution effects with similar products thet noteco-design products. On the contrary
there is no substitution effect regarding energy consumption: it is a deeref consumption without
an increase of consumption of other resources.

As for the ecalesign productghe impact on similar neacodesign products corresponds to a demand
shift, but to the left in this casevhile the supply side is assumed toibelastic. The related expected
impacts on consumer and producer are presentebaible79.

Net direct impacts ‘ Non-Ecodesign products

Impact on producers

1 Economic activity (volume of production)

1 Gross margin (modification of costs of production without 3 -
maodification of the associated sell pricesnd viceversa)
1 Employment

Impact on consumers

9 Total consumption

1 Purchase costs (of goods aswtvices) =

Table79: Definition of net direct impacts on producers and consumers

A.3. Step 3: Gross indirect impact identification and definition

Gross indirect impacts correspond to the propagation of impacts identifi@d into the value chain

of identified productsi.e. the ecedesign products and energy. As in both cases an impact is expected

on the economic activitythis impact will be ransferred proportionally to the upstream and
downstream firms.

For instancea decrease of the economic activity of the producers in the sector of refinery and gas
distribution may be expected given that this PAM will imply lower energy consumption. As this energy

(coal gas and oil) is importe@ve could also expect a positivegatt on the balance of payments.

A.4. Step 4: Net indirect impact identification and definition
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Net indirect impacts correspond to the propagation of impacts identifiédddmto the value chain of
the identified productsi.e. the norecodesign products. As an impact is expected on the economic
activity, this impact will be transferred proportionally to the upstream and downstream firms.

A.5. Step 5:Summary of impacts on consumers and producers

A summary of the impact of the PAM on the consumers and producers is presenaateB0.

Box 2: Potential induced impacts

It alsohas to be noted that two kind of induced impacts (rebound effects) may occur: (]
consumer may consume more energy(for heating) becausene knowsoneis saving money
with the ecedesign products (operational costs) and (2) the consumer may decide to spe
money saved elsewhere. These behaviours will also imply an induced effect for the pro
In the first cae, it will counterbalance the decrease in economic activity of the er
producers/distributors identified before. In the second case, it will enhance the ecor
activity of producers (for potentially all kind of sectors). In the same way, the mabiic sould
recover the indirect implementation costs of the PAM by retrieving taxes on the ing
consumption of consumers. In our evaluation, we assume there are no rebound effects b
we do not have enough data to make any assumption on the comsaghaviour.
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Table80: Summary of impacts on produsand consumers

Gross directimpact  Gross indirect impact Net direct impact Net indirect impact

Producer | Upstream Prod. EA E
Product 1: Downstream Prod. EA E
Ecodesign
product Households Q
Consumer | Industry Q
Public sector Q
Producer P2 A
Producer | Upstream Prod. E AE
Product 2 :
Energy Downstream Prod. E AE
consumptio Households
n
Consumer | Industry
Public sector

L e g e n—-dncrease
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Impacts on public sector

Twocategories of impacts are distinguished for the public settterpolicy implementation costs and
the tax revenue impacts.

Regarding the policy implementation co#te implementation of the PAM will imply a need to enforce
the directive and its implementing regulations and to control the compliance of producers to the
regulation. Mobilization of existingaff resources will not be sufficient and new jobs will nemde
created in the field of Market Surveillanddese implementation costs are yet consideretl 201.A

Regarding the tax revenue impacas discussed in seatiat.2.1.A only the net impact on energy
consumption is considered relevant to study. The decrease of energy consumption identified will
decrease the revenue linked to the tax on energy for the public sector. This impact will be evaluated in
the next subksection.

Sunmary of impacts considered

A summary of the socieconomic impacts considered in our evaluation to run a net direct and indirect
impacts assessment are presentedTliable81.

Regarding the eedesign productsas the increase in quantity sold is assumed to be proportidoal

the decrease of quantity sold of conventional equivalent products (and thus of the subsequent
economic activity we assume that the net direahd indirect impact of the PAM on the consumers and
producers of ecalesign and similar products will be neutral.

Regarding the energy consumptjtime decrease of the quantity consumisdnotcompensatd by an
increase of consumption as an indirect imgaome induced impacts may however oceGee Box 2).
Regarding the impacts on productjeve however considethat the PAM will nosignificantly impact
the energy sector (and thus the level of economic activity and of employment). Hofeeuatividual
consumersthe impact may be significant.

As a conclusigrnt o run a net direct and i ndirect i mpact
consumers and producerthe relevant indicators to assess are the savings made related to the
decrease of @ansumption of energy by using edesign products. We will distinguish two kinds of
consumers: industries and households.

291ndeed, we assume that the purchasing behaviour is not impacted by the PAM. In other words, the PAM will not affectamenepite
of products.

ICEDD Gaus§ TML| VITO 168



;’J PaMs from the federal 2022030 NECPR 2021 evaluation of emissions reduction2021,June 23

Net direct and indirect
impacts

Producer P1 =
Producer | Upstream Prod. =
Product 1: Downstream Prod. =
Ecodesign
product Households =
Consumer | Industry =
Public sector =
Producer P2 N
Product 2: Producer | Upstream Prod. N
Energy Downstream Prod. N
consumptio Households Q
: Consumer | Industry Q
Public sector N
Public sector| Policyimplementation costs AC E
Tax revenue impacts
Externalities NA
Other macreeconomic indicators NA

Table81: Assessed impacts of the Ecodesign Regulation on produestemers and the public sector

Legend: =Neutral impactN—Negligible impacQ—impact on quantity consumedC-impact on administrative
costs E—impact on employmentNA—Non-Applicable —increasing impact —decreasing impact
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B.Methodology of evaluation

The methodology of evaluatioof the five soci@conomic impacts identified is described by actor.

Regarding theconsumers we assessed the total savingsrelated to the decrease in energy
consumption- by distinguishing the households and the other consumers:

1 Forhouseholdsthe benefits correspond to the avoided costs coming from the decrease of
energy consumption.e. their avoided energy consumption multipliedB&y the price for
household 1§ ) all taxes included éble82).

1 Forother consumergtertiary sectoj, the benefits also correspond to the avoided costs coming
from the decrease of energy consumptidre. their avoided energy consumption @EC
multiplied by the price for the tertiary secton (), VAT excluded as they retrieveTable
82).

Regarding th@ublic sectorthe impact related to the decrease of energy consumption correspond to
the taxesthat would have been paid by the consumers if they matcconsumed less energy by using
eco-design productsTable82). Concretelywe estimated these costs by identifying the part of the
energy price that correspond to the taxes perceived by the public sector and the decrease of energy
consumption related to the use of edesign productsAs the prices are related to the type of
consumerwe distinguished the decrease of consumption made by the householys(EicGhe other
consumers (E€.. Regarding the householdhis price corresponds to the difference between the price

all taxes inluded € ) and the price all taxes excludayl ( for household. Regarding the other
consumersit is equato the difference between the price VAT excludgd ( ) (as the tertiary sector
retrieve the VAT) and the price all taxes exclyded for the tertiary sector.

With regards to the PANMnplementation costsemployment costs and other administrative costs are
necessary to run additional verification tests. For employment,@stsmberof additional employers

has to be identified and multiplied by the subsequent salary neddedsame hypotheses as detailed

in the 2017 report are takerA need for 1 supervising and coordinating Inspector (class A) and 4
Inspectors (Class B) for field w¢kop visitssample takingvasestimatedfrom 2017. It wasestimated

in 2017that less than one FMgasemployedon market surveillance on Ecodesign. It has to be taken
into account that the products hewrme only part of all energy related products coee by Ecodesign
regulations.

For other administrative costthe number of additional verification tests has to be estimassdwell

as their average costégain the same hypotheses as detailed in the 2017 report are takbnear

increase of additioal verification testsvasneeded from 100 in 2017 to 200 in 2020. Verification tests

for appliances cost on average €4. 000dohdatneed! udi ng
to be purchased and sampling can be done for free.

Evenithe sociee conomi ¢ i mpact s f weredissboamtethetvdén leEtdchydrds i g n”
non-electricity productsimplementation cost&pply for the PAM as a whol€herefore we do not
present estimates of these costa this sectioras hey can bdound insection4.2.1C.
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Identified impacts Method

Public sector

Employment costs | - [JTEAPFTEA + FTEBXPFTER]
Other administrative

Implementation

costs T
costs VTP

Tax revenue impacts -[ECH(n -7 ) +ECH( -1 )]

Consumers

Household € ) Operational impacts + EE N

Ot her s ( § Operational impacts + EC*1

Table82: Method of estimation of the soeé@onomic impacts identified

Legend: EC- estimated decrease of energy consumption for houseHe® — estimated decrease of energy
consumption for other consumers (tertiary sector)energy price for household (all taxes excludedgnergy
price for household (all taxes included)enemy price for other consumers (VAT exclud&df— Number of FTE
job creation (class A or.B)"®— Cost for a FTE job (class A oMB)- Number of verification test$'T— Cost of
verification tests.

The data used to make theses evaluations are ptedeénTable83. The data on energy consumption
comes from our own evaluations (see previous section). The dgtastenergy prices come from
Eurostat and technical report of BPShe data on future energy prices were calculated by applying the
same coefficient of elution than the future costs of energy estimated by the FPB. It has to be noted
that we couldnot find the detail of the prices of gasoil and coal: we only have the price all taxes and
levies includedThereforethe benefits of the other consumers aresogstimated and the costs for the
public sector underestimated.

Identified impacts Data Source
Public sector > Tax revenue . Our evaluation (see Sectig
. Energy consumption ) : .
impacts Emi ssion reduc
& . -
Consumers > Operational costs Energy price Electricity Eurostat FPB
i > . L
. Public s.ector PAM Job creation (FTE) Personal communication FPS er
implementation > Employment
Salary Statbel
costs
Public sector > PAM Increase of operational impa
implementation > (verification test) Personal communication FPS en
Other administrative costs | Cost of the operational impact

Table83: Data sources

30 https://www.plan.be/uploaded/documents/201805171245060.WP 1805 11575etrdievedon 12 April 2021.
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C.Results

The impacts of the Ecodesign Directiveconsumercosts is presented iRigure43. The Ecodesign
Directive may imply savings for consumer4 420 M€ i 30 angd4850M € i 40. Tt @ecrease of
tax revenue from lower electricity consumption for the public sector 1s4f5Vi€ 2030 and1 585
M€ i40. 20

Billions €

MO—O—Q@M

a
3
2
1 -
0 FO0—C00_
2005 2010 201500 02020 2025 2030 2035 2040 2045
-1 =0 O~0—0—

Y0000 0G0
-2

—0— Operational benefits (Energy consumption) o—Induced costs (Taxes from energy consumption)

Figure43: Socieeconomic impacts of the Ecodesign Directive on consumers and publidsectiwity energy sourge

4.2.3. PAM « EP-A01 — Offshore wind »

With a view to ensuring the placing on the market of a minimum volume of green eledtrisifAM
corresponds to a subsidy system.

A.ldentification and description of the so@gonomic impacts

Impacts on consumers and producers
A.1. Step 1: Gross direct impacts identification and definition

As presented istep 1 fromsectionPARTIE A : 4.1.2iBe identificaion and definition of the gross

direct impacts of a PAM may be done by a foursteps process. The results of the three first-sub

steps are presented ihable84.

Ths PAM wi | | i mpact one kind of product “the gree
offshore windslts implementation is expected to increase the supply of green electricity. We assume

an elastic demand.

Substeps Product 1
Substep 1 - Identification of goods and servic{ Offshore wincdconstruction/Green electricity
concerned by the PAM production
Substep?2 - Identification of impact on supply ar|

demand Increase of supply

Substep 3 - Characterization of elasticities

supply andlemand Demand elasticity

Table84: Presentation of results of sateps 12 and 3
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The economic activity of producers will increase proportionally to the construction of new offshore wind
farms(Table85). We assume that the gross margin will be constant on the long run. In the same way
we assume no impact on sell prices (and thus on purchase costs for cosisunusveverthe total
consumption of green electricity will increase.

. . Offshore wind
Gross direct impacts

Green electricity production

Impact on producers

1 Economic activity (volume of production)

1 Gross margin (modification of costspebduction without a —
modification of the associated sell prieeand viceversa)

1 Employment

Impact on consumers

1 Total quantity purchased

1 Purchase costs (of goods and services) N

Table85: Presentation of results sfibstep 4

Legend: —Increasing impact —Decreasing impadN—Negligibldmpact =—No impact.

A.2.Step 2: Net direct impact identification and definition

Net direct impacts concern potential substitution effects related to the impact on products identified in
A.l i.e. the green electricity produced by offshore winaifa. We can expect an impact on producers
and consumers of other sources of electricity. Againdonot consider an impact on prices.

The related expected impacts on consumer and producer are presentat|g86.

Net direct impacts

Impact on producers

1 Economic activity (volume of production)

1 Gross margin (modification of costs of production without a N
modification of the associated splices—and viceversa)
1 Employment

Impact on consumers

i Total quantity purchased
1 Purchase costs (of goods and services) N

Table86: Definition of net direct impacts on producers and consumers

Legend: —Increasing impact —Decreasing impadN—Negligible impact—No impact.

A.3. Step 3: Gross indirect impact identification and definition

Gross indirect impacts correspond to the propagation of impacts identified into the value chain
of identified productsi.e. the production of green electrigi{offshore wind farms). The construction of
new offshore wind will imply an increase of activity of the upstream enterp@se#arlydownstream
enterprises (e.gransport infrastructure manufacturersyill observe an increase of activity

A.4. Step 4Net indirect impact identification and definition
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Net indirect impacts correspond to the propagation of impacts identifiédddmto the value chain of
the identified productsi.e. the other sources of electricity production. Indegslthe consumption of
the other sources of electricity is expected to decreaselecease of economic activity may be
expected in the upstream and downstream enterprises.

A.5. Step 5: Summary of impacts on consumers and producers

A summary of the impact of the PAM on the consumers and producers is presenaddeB7.
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Net direct impact Net indirect impact

Gross indirect impact

E AE
E AE

Gross direct impact

Producer P1

Product1: | progucer | Upstream Prod.
Green

electricity Downstream Prod.
production Households
(offshore
wind) Consumer | Industry Q
Public sector Q

Table87: Summary of impacts on producers and consumers

L e g e n-dncrease —DecreaseEA—Economic ActivitfE— EmploymentQ— Quantity.
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Impacts on public sector

The implementation of this PAM will imply some costs for the public seefated to the economic
supportprovided by GWh installed.

Summary of impacts considered

A summary of the socieconomic impacts considered in our evaluation to run a net direct and indirect
impacts assessment is presented able88.

Gross impacts Net impacts

Producer P1 E Al E NE

Product 1: | proqucer | Upstream Prod. E NE
Green

electricity Downstream Prod. E NE

production Households NE NE

(offshore

wind) Consumer | Industry NE NE

Public sector NE NE

Public sector Policy implementation costs AC NA

Tax revenue impacts NE NE

Externalities NE NE

Other macreeconomic indicators NE NE

Table88: Assessed impacts of tB@A01 Offshore wind PAd producersconsumers and the public sector

Legend: = NE Not evaluated N — Negligible impactQ — impact on quantity consumedi\C - impact on
administrative cost€£A—impact on economic activitiz—impact on employment —impact on investmentiNA
—NonApplicable —increasing impact —decreasing impact
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B.Methodology of evaluation

The methodology of evaluation of soeiconomic indicators is presentedTiable89. Data sources used
are detailed inrable90.

Identified impacts Y ‘

Public sector

Implementation
costs

Producers

Admi ni st r at NIC*E_Support

; . | NIC*(DEEGPNSTRUCTIQNE CONSTRUCTIPN n
Gross direct & indil N CSUMUED E (PRODUCTION

Economic activity (%) NIG/IC (1)

Table89: Method of estimation of the soes@onomic impacts identified

Legend: NIE New installed capacity (Gwi SupportEc o no mi ¢ s upwph) DECPNSTRUEINOQirect G

empl oyment costs duri ng .lEG¥TREENdireat amploymenncosts dusirgyehe ( €/ Gwl
constructi on. DpPCROAUSTEN D(i & /e@wh )e mpl oyment costs during th
NICUYMUL_ Cumlative new installed capacity (Gwg)- Installed capacity (GwH) —year n "1 —year r1.

Identified impacts Data ‘ Source
Public sectz;igmlmstratlve E_support Dat a * No'rfaHa " (

Estimati on fro
Producers %5ross direct & DECONSTRUCTION|[EEGONSTRUCTIONG, | | * ECHO (16/ 12/ 1
indirect empll DEERODUCTION and STATBEL (FTE costs
industry)

Own estimation (see emissiq
calculation part)
Own estimation (see emissiq
calculation part)

Producers *conomic activity (%] ICD

For each impact NIC

Table90: Data sources

Legend: E Suppot Ec onomi ¢ s up p oDECONSRETDDrect er@loyment costs during the
constructi onlEENEHEEN h€i Gwlkkt empl oyment costs dwuring t
DEERODUCTIOND j r ect empl oyment cost s duNG-Mew indtaiee capaciy @Gwh).t i on p
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C.Results

The impacts of theAMERA O 1  “ Of f s h presentediniFiguwled4. Az of 2021sociceconomic
changes will manly occur because of #uglitional installed capacityhich isexpectedin 2025 and
2027 The implementation costs fluctuate betwe286 M€ | 25to 230M€ |1 7. THe @dats for
producersvi | I r emai n of 1l BOBdbeforedsurdire ta830 MEm 202Hakd to 3500
M€ i . Tie@dsts decrease thenriearly 8 M from 2028 tiR04Q Those costs are mostly due to
investment coststranslating a yeaby-year increase of economic activity (&l%0 in2025and 135%

in 2@7).

4000
3500 ¢
3000
2500
2000
1500

1000

500
0
2005 2010 2015 2020 2025 2030 2035 2040
O— Producers > investment costs (M€) —O— Producers > Employment costs (M€)
Producers > Total costs (M€) —O— Public sector > implementation costs

Figure44: Socieeconomic impacts of the PAMElI M G hFFaAK2NB 6AYRb
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4.2.4. PAM « TR-DO1 — Biofuels»

Biofuel policy is based on European and Belgian legislation. Regarding the European legieetions

is the renewable energy directive 2009/28/EC (which requests biofuels in trartbpbrtlas recasin
December 2018 to Renewable EmeDirective 2018/2001/EU (RED AN the fuel quality directive
98/70/EC (which requests a reduction of the carbon content in transport fuels). Regarding the Belgian
legislation there are notablythe KB 21 July 2016 on the minimal required volumesustainable
biofuels in gasolineit(foresees 8.5 volume % of bioethanol (5.7% engrgye KB20 April 2015
transposing Council Directive (EU) 2015/652 laying down calculation methods and reporting
requirements pursuant to Directive 98/70/E4Dd the KB26-11-2011 on biofuels which sets
environmental criteria (energy efficiendgHG balancgsagriculture criteria (use of pesticides and
fertilizer9, proximity criteria (shortest distance between production biomass and productignetai.

A.ldentificaion and description of the soe@onomic impacts

Impacts on consumers and producers
A.1. Step 1: Gross direct impacts identification and definition

The implementation of the PAM -TR1 is expected to increase the demand of ethanol and biodiesel.
We assume amelastic supplyTable9l).

Substeps Product 1

Substep 1- Identification of goods

and services concerned by the P4 Ethanol and biodiesel

Substep 2- Identification of impact

Increase of demand
on supply and demand

Substep 3 - Characterization o

elasticities of supply and demand Supply inelasticity

Table9l: Presentation of results of sateps 12 and 3

An increase of economic activity and employment is expected given that the consumption is going to
increasgTable92). Howeverwe assume that the gross margin wilhan the same. In the same way

we assume that the purchase costs for eaonsrs will not be impacted. Indeede are aware that
purchase costs may vary accordingly to the new biofuel share but we have no information to quantify
this potential impact.

Grosdlirect impacts Ethanol and biodiesel

Impact on producers

1 Economic activity (volume of
production)

1 Gross margin (modification of cos
of production without a
modification of the associated sell
prices—and viceversa)

1 Employment

Impact onconsumers

i Total quantity purchased

1 Purchase costs (of goods and -
services)

Table92: Presentation of results of satep 4

Legend: -—Increasing impact —Decreasing impact—No impact.
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A.2. Step 2: Net direct impaadentification and definition

Net direct impacts concern potential substitution effects related to the impact on products identified in
step 1 i.e. the biofuels. The products substituted are gasoline and diesel. The impacts on these fuels are
similar to he gross direct impacts but in an opposite way {[s&#e93).

Net direct impacts

Impact on producers

1 Economic activity (volume of production)

1 Gross margiimodification of costs of production without a -
modification of the associated sell prieeand viceversa)

1 Employment

Impact on consumers

1 Total quantity purchased

1 Purchase costs (of goods and services) =

Table93: Definition of net direct impacts on producers and consumers

Legend: —Increasing impact —Decreasing impact—No impact.

A.3. Step 3: Gross indirect impact identification and definition

Gross indirect impacisorrespond to the propagation of impacts identifieddidinto the value chain
of ethanol and biodiesel production.

A.4.Step 4: Net indirect impact identification adefinition

Net indirect impacts correspond to the propagation of impacts identifiédddmto the value chain of
diesel and gasoline.

A.5. Step 5: Summary @hpacts on consumers and producers

A summary of the impact of the PAM on the consumers and producers is presenaddieb4.
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Grosdirect impact Gross indirect impact Net direct impact Net indirect impact

Producer | Upstream Prod. E AE
Product 1: Downstream Prod. E AE
Ethanol and
biodiesel Households
Consumer | Industry Q
Public sector Q

Table94: Summary of impacts on producers and consumers

L e g e ndncrease —DecreaseEA-Economic Activitfe— EmploymentQ - Quantity
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Impacts orpublic sector

Implementation costs may arise for the implementation of this P&Mted to some administrative
costs. Howevemwe have no information to quantify these costs and we assume that they are negligible
in comparison with the other soeeconome indicators quantified in the next subsection.

Summary of impacts considered

A summary of the socieconomic impacts considered in our evaluation to run a net direct and indirect
impacts assessment is presented able95. Only one indicator is evaluated: the increase of economic
activity of producers.

Net direct and indirect
impacts

Producer P1 Evaluated (EA)
Producer | Upstream Prod. NE
EPtrr10a?1l:)(|;ta1n:d Downstream Prod. NE
biodiesel Households NA
Consumer | Industry NA
Public sector NA

Public sector| Policy implementation costs N

Tax revenue impacts NE
Externalities NE
Other macreeconomic indicators NE

Table95: Assessed impacts of the PAMDIR on producersonsumers and the public sector

Legend: EA Economic activitNA—NonApplicable  —increasing impacNE—Not Evaluated.
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B.Methodology of evaluation

The increase in economactivity is evaluated through the additional costs (operational and capital
costs) related to the increase of biofuel consump(ibable96). The data used to makeishevaluation
is presented iMable97.

Identifiedimpacts Method

Producers

Capital costs consumption*coefficient CC

Economic activity

Operational impacts consumption*coefficient OC

Table96: Method of estimation of the soes@onomic impacts identified

Legend: coefficient G@apital costs per TJ consumedefficient OC operational costs per TJ consumed

Identified impacts

Own estimation (see emissig
calculation part)

Producers > Economic activity| cqefficient CC 1ISD (Vito econotec)

Coefficient OC [ISD (Vito econotec)

Consumption of biofuels

Table97: Data sources

C.Results

The impacts of thEAMTRD O 1 “ Bi of uel s” on t heinkigure4d Thesecoste o st s
will reach a pealto 787 M€ i 24 befo@ reducing tc664 M€in 200 andto 650 M by . 2040
corresponding to capital and operational costs for ethanol and biodiesel. This cost increase is due to an
increase of economic activity for these products.

9500
800
700
600
500
400
300
200
100

0
2010 2015 2020 2025 2030 2035 2040

—O—Total costs increase, corresponding to economic activity increase (M€)

Figure45: Impact of PAM TRO1 «Biofuels » on the economic activity of producers of ethanol and biodiesel
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4.2.,5. PAM « APP-TO1 — Positive Mobility allocation »

This PAMs permits proposing workers an alternative option than a compaay aanobility budget or

a net salary increase. The salary increase will be subject to similar fiscal rules as the actual company
car. The measure will be established following the principle of budget neutrality for the federal
government (and the company).

In March 2018t heas h f or c gout’in placg t® emable em@Eogees to exchange their
company cars for mobility allowanceComplementary to thjsn March 2019a second alternative for
the company car was introducgtie mobility budget

As of the 1st of January 2Q2fhie mobility allovanceor * c a s h f,ie no loogerin placesy st e m
the law of 30 March 201&as annulled byhie Constitutional Court's ruling no. 11/2020.

Consequentlyit was decided to keep the 20IWethodology andchypothesesfor this PAMwhile
updating the numbeof cars abandoned

A.ldentification and description of the so@gonomic impacts

Impacts on consumers and producers
A.1. Step 1: Gross direct impacts identification and definition

As presented istep 1 fromsectionPARTIE A : 4.1.21iBe identification and definition of the gross

direct impacts of a PAM may be done by a foursteps process. The results of the three firdi-su

steps are presented ifable98. In this tablewe decided first to consider the impact of the product
“Fuel for consumpt i onwe adcided nohto dus ongthee snét.impdctnodl e e d
consumption of fuel as weill not consider the impacts on producer (impact on economic activity
assumed to be negligible). The only effect that ismegligible regarding fuel consumption is the fact

that morefuel will be at charge of consumers if they decide having a net salary incrabE99). We

do notconsider the impacts of reducing use of fuel consumption linkéldetalecrease in km driven
because these costs were covered by the companies and we know that the net impact for these
companies will be neutral

The same justification may be done for cars: the decreasing use of compais/raamsxpected to
significantly impact the producers and there is no impact for companies (as they offer an increase of net
salary in compensation). Howeytre investment costs faecondhandvehicles may be important at

the consumer scale (second impact considered of the PANie People may nevertheless decide to

use alternative mobilities. We consider there is no significant impact on prodliaéteq9).

In both caseghe impact is an trease of demand at a constant price (inelastic supply).
Substeps Product 1 Product 2

Substep 1- Identification of goodg Fuel consumption at own chargq Seconehand vehicles

and services concerned by the P/ of the consumer

Stesitly & o [EiEEn G Demand shift Demand shift

impact on supply and demand

Substep 3 - Characterization o . :
Inelastic supply Inelastic

elasticities of supply and demand

Table98: Results of subteps 12 & 3

311t has to be noted that another effect could arias:probablyhe people driving a small amount of km will opt
for the salary increase instead of the company car, the company will only keep the most expensive company cars
(burning the most fuel). However, we have no information to quantify this potential effect.
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Seconéhand vehicles

. Fuel consumption at own
Gross direcimpacts P

charge of the consumer

Impact on consumers

i Total quantity purchased

1 Purchase costs (of goods and - -
services)

Table99: Results of subtep 4

Legend: -—Increasing impact —Decreasing impact—No impact.

A.2.Step 2: Net direct impact identification and definition

Net direct impacts concern potential substitution effects related to the impact on products identified in
step 1. There is no substitution egt.

A.3. Step 3: Gross indirect impact identification and definition

Gross indirect impacts correspond to the propagation of impacts identifi@d into the value chain
of identified products. As mentionedAnl, we consider these effects negligible.

A.4. Step 4: Net indirect impact identification and definition

Asno substitution effect has been identifiedArR, there is no net indirect impact.
A.5. Step 5: Summary of impacts on consumers and producers

A summary of the impact dfi¢ PAM on the consumers and producers is present&dbiel00.
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Gross directimpac Gross indirectimpact  Net direct impact

Producer P1
Product 1: | Producer | Upstream Prod.
Fuel Downstream Prod. Negligible
consumpti Households Q
on Consumer| Industry NA
Public sector NA
Producer P2 Negligible
Producer | Upstream Prod. Negligible
Product 2.: Downstream Prod.
Second
hand car Households
Consumer| Industry NA
Public sector NA

Legend: G-impact on quantity consumetlA—Non-Applicable
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Impacts on public sector

Two categories of impacts adestinguished for the public sectdhe policy implementation costs and

the tax revenue impacts. In this caieere are no policy implementation costs as the rule for policy
implementation is a neutral impact on the government budget.Whlenot estimae the tax revenue
impact as by taking into account only the perspective of the consumer changing from company to
private carthe subsequent information provided by the tax revenue indicator would not be relevant
(increase of tax revenue related to fuehsamption of this category of consumers whereas there is a
net decrease in fuel consumption).

Summary of impacts considered

A summary of the socieconomic impacts considered in our evaluation to run a net direct and indirect
impacts assessment are presedtin Tablel01 Costs arising from the use of secamdl carsare not
evaluated because there is no information easily available to quantify this. €@y to indicators

are quantified for households: costs arising from fuel consumption and benefits arising when the option
“Comp an yotcaesen” i s

Tablel01: Assessedripact on producersonsumers and the public sector

Net direct and indirect
impacts

Producer P1 N
Product 1 Producer | Upstream Prod. N
Fuel Downstream Prod. N
consumpti Households Evaluated (PFC)
on Consumer Industry NA
Public sector NA
Producer P2 N
Producer | Upstream Prod. N
Product 2: Downstream Prod. N
Second
hand cars Households NE
Consumer Industry NA
Public sector NA
Public Policy implementation costs NA
sector Tax revenue impacts NA
Externalities NA
Othermacreeconomic indicators Evaluated (SB)

Legend: N-Negligible impacPFG- Private fuel consumption cosB8B-Salary benefits for households
NA- Non-Applicable.
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B.Methodology of evaluation

Themethodology of evaluation of costs and savingsdmsumers is presented Trablel02 Data used
are detailed inrable103

Identified impacts Method

Consumers costs > increase
private fuel consumption | Km*PUEL

Consumers savings > increas
salary Km*Salary_increase

Tablel02 Methodology of evaluation

Legend: km-increasing driven km at chargeasnsumersP UEl- average price of diesel and gasoline

Identified impacts Data Source
Km driven with private cars Own estimation (TML)
Con§umers costs > incrgase Diesel Own estimation (see PAMIrcrease of
private fuel consumption Fuel 1ese excise duty)
ue

Own estimation (see PAMIncrease of

Gasoline .
excise duty)
Consumers savings > increas Securex . 28/01/2.016 0
salary Average value .of a compa http://WWW.Jobat.be/fr/artlc_:les/que
cars for companies sontlesavantagesiunevoiture-de-
societe/

Tablel03 Data sources
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C.Results

The results are presented Kigure46. Asthis PAM was annulled in 2Q2&sults remain constant

beyond that yearThe results show that the increase sal@yldcompensate the costs related to the

fuel consumption of private ceamers in the first years of PAM implementation. Howgmehe 2020

a difference of approximativeQ2M€ i s oile.st&s a neecdst for households to change from a
company car to an increase in net salary. The fact that the gap is increasing across the years is due to
the PAM increase of excise duty of diesel (and we assume here that the share between diesel and
gasoline was equivalent). It should also be kept in mind that other additional costs related to the
purchase and maintenance of a secdrahd car (in replacement of the company cas) not
considered

These poor results may confirm a conclusion drawnfme 2017 r eport  wlhisi ch mei
change from company car to increase salary may not arise without additional subsidies to enable
consumers havingsecondhand camand have private traveélsGiventhe lack of succeds/ consumers

the PAM was ngprolonged Henceconsumers might have lacked the right incentives to embrace the
alternatives offered by this PAM.

It has to be noted that the results presented concern only a part of the raadityncrease in fuel
consumption at charge of householdhkile at societal levelhere is a decrease in fuel consumption).

1,6

1.4 ‘o]
1,2 P

1,0

0,8

0,6

0,4

0,2 -

0,0
2015 2017 2019 2021 2023 2025 2027 2029

O—Increase fuel consumption (M€) —0— Increase salary (M€)

Figure46: Impacts of Positive Mobility Allocation on consumers

4.2.6. PAM « APP-T02 — Incentives for pedelecs »

The evaluatiomf emissions reductions for this PAdsbased orspecificncentives for pedelecs:

1 Speedpedelexget fiscal deductibility of 120% for buying and 22 cent/km (indexed) for using it;
1 A 15% income tax reduction for all pedelecs and speed pedelec when bh@sgtuided.

As mentioned in sectidh 3.10f this reportit was eventually decided not implement the 15% income
tax reduction.The remaining part of this PAMas thereforethe per km cycling allowance for home
work traffic which makes the measusimilarthe TRAO3 promoting bicycle use (except for the fiscal
deductibility for speed pedelec§}onsequentlythis PAMwvasintegrated in the TRA03 and is no longer
evaluatedseparatelyThis explains why no so@aeonomic impact assessment was conducted for this
PAM.
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4.2.7. PAM « APP-TO3 — Reduction of traction energy use in railways »

TheNMBS/SNCHBitially wantedto reduce primary energy consumption by 3 to 4% per passengerkm
viadifferent measures (2020 compared to 2016¢rease train occupangseduce energy losses while

at stop and use more efficient rolling stoEkirther efforts will be made HYMBS/SNC® reduce its
traction energy consumption by 4% maErssengekm in 2022 compared to 2017.

A.ldentification and description of the so@gonomic impacts

Impacts on consumers and producers
A.l. Step 1: Gross direct impacts identification and definition

Three products are impacted by the P&Mirst the goods andservices that will be used by the
NMBS/SNCB® reduce its energy ussuchas more efficient rolling stochknaterials to reduce energy
losses while at stqetc. The second and third products impacted by the PAM are diesel and electricity
consumptionsAsopposed tahe 2017 evaluatiorthe NMBS/SNC#&id not communicatestimates on
diesel consumption reductiolConsequentlywe could not perform the evaluation for this product.

In all caseswve see the effect of the PAM as a demand shift: increaskerofind for product 1 and
decrease of demand for product 2. We assume the supply inelastic: the demand shift will not influence
the prices.

Substeps Product 1 Product2
Substep 1- Identification of goods an¢  Energyefficient Electricit
services concerned by the PAM materials y
Substep?2 - Identification of impact on

De man De man
supply and demand
Substep 3- Characterization of . .
Inelastic supply Inelastic supply

elasticities of supply and demand

Table104 Presentation of results of seteps 12 and 3

The last sulstep consists in identifying and defining the impacts on producers and consumers of
products identified in sulstep 1 in the conditions defined in satep 2 and 3. Aese impacts are
presented inTablel05.

Energy efficient

Gross direct impacts ‘
materials

Electricity

Impact on producers

1 Economic activity (volume of
production)

1 Gross margin (modification o
costs of production without a - -
modification of the associate
sell prices-and viceversa)

1 Employment

Impact on consumers

9 Total quantity purchased

1 Purchase costs (of goods an - -
services)

Tablel05 Presentation of results of sateps 4

Legend: -Increasing impact —Decreasing impact—No impact.
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A.2. Step 2: Net direct impact identification and definition

Net direct impacts conceipotential substitution effects related to the impact on products identified in
step 1. There are no substitution effects.

A.3. Step 3: Gross indirect impact identification and definition

Gross indirect impacts correspond to the propagation of impacts identifiegp 1 into the value chain
of identified productsi.e. energy efficient materiabnd electricity. The economic activity (and
empl oyment) in the upstream and downstream fir ms
efficientmat eri al s” or decrease for the product “EIl e

A.4.Step 4: Net indirect impact identification and definition

As no substitution effect has been identified in Stejh&re is no net indirect impact.
A.5. Step 5: Summary of impacts on consumers@onducers

A summary of the impact of the PAM on the consumers and producers is presenaddel06.
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Gross directimpact  Grossindirect impact Net direct impact Net indirect impact

Product 1: | Preducer | Upstream Prod.
Energy Downstream Prod. EA & E
efficient Households
U Consumer | Industry NA
Publicsector Q
Producer P3
Producer | Upstream Prod. EA & E
Product2: Downstream Prod.
Electricity Households
Consumer | Industry NA
Public sector Q

Tablel06 Summary of impacts of the PAM on producers and consumers

Legend: EA Economic activityfe— EmploymentNA— non-applicable- Q—Impact on quantity consumed —increasing impact —decreasing impact
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Impacts on public sector

Two categories of impacts are distinguished for the public seb®policy implementation costs and
the tax revenue impact®egarding implementation costisey correspond to the investments costs fo
the public sectors as consumers highlighte@iable106. Regarding tax revenpie balance between

lower electricity consumption and higher consumption of energgiefit materials must be evaluated.

Summary of impacts considered

A summary of the socieconomic impacts considered in our evaluation to run a net direct and indirect
impacts assessment are presented @blel07.

We assume that the impacts on producers in terms of economic activity and employment are negligible
relatively to the sectoiConsequentlyonlytwo indicators are relevant: (i) the investmie costs related

to the higher quantity of goods and services purchased for using more energy efficient materials (public
sector >NMBS/SNQOBand (ii) savings from reduction of electricity consumption (public sector >
NMBS/SNQB

However investments cas for energy efficient materialwere not evaluated since no data was
available at FPS mobility. A deeper investigatioNMBS/SNCBhould be necessary to make this
evaluation.

It is not relevant to study tax revenue impacts given that they all coneenpublic sector.

Net direct and indirect
impacts

Producer P1 N
Prodlietit Producer | Upstream Prod. N
Energy Downstream Prod. N
efficient Households NA
materials
Consumer | Industry NA
Public sector NE (IC)
Producer P2 N
Producer | Upstream Prod. N
Product 2 & Downstream Prod. N
3: Bectricity Households NA
Consumer | Industry NA
Public sector Evaluated (ES)
Public sector| Policy implementation costs NE (IC)
Tax revenue impacts NA
Externalities NE
Othermacroeconomic indicators NE

Tablel07: Assessed impacts on produceasmisumers and the public sector

LegendNE- Not evaluatedN — Negligible impactNA— Non-Applicable IC— Investment costsES- Economic

savings.
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B.Methodology of evaluation

As stated beforethe implementation costare notassessablbecause there is no information on the
means thatmust be implemented to reach the goal of energy consumption reductiohhe
methodology éevaluation is described rable108and data sourceis Table109.

Identified impacts Method

Consumers\MBS/SNQB
Fuel expenditure reductiop € ) + ECH

Table108 Method of evaluation of soe@zonomic indicators

Legend: E€estimated decrease of energy consumpti®n—energy price (all taxes included)

Identified impacts

Consumers > Public sector| Decrease in electricit Our evaluation (see Sectic
(NMBS/SNQB-Fuel consumption “Emi ssion red
expenditure reduction Energy price | Electricity Eurostat FPB

Tablel09 Data sources

CResults

The implementation of the PAM would permitnsumersavingffromto4M€ i A to25352 M€ i n
2025(Figure45s).

14

12

10

2020 2021 2022 2023 2024 2025 2026
—0— Fuel expenditure reduction (M€)

Figured47: Impact of PAM APR03 "Reduction of traction energy use in railways"

4.2.8. PAM « APP-TO4 — Reduction of non-traction energy use in railways »

Between 2016 ah 202Q the NMBS/SNCB group has reached a 13 % reduction of energy consumption
for nontraction activities. This means that the goal of seven percent of energy consumption reduction
for the period 20142020 was reached and even surpassed by 6 %.
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As forinfrabel it has effectuated various efforts to increase the energy consumption of owned buildings
and is currently constructing new buildings to move offices from rented space towards owned space.
The new buildings are planned to respect currersispge house standards and air temperature will be
mainly regulated by heat pumps. The aim is to effectuate a fuel switch towards electricity and to stop
using heating oil by 2030.

Infrabel is also shifting its carpark towards electric vehicles and iimgstdarging stations in owned
buildings. Consequenfy nf r abel s el ectricity consumption i s

A ldentification and description of the soeonomic impacts

Impacts on consumers and producers
A.l. Step 1: Gross direct impadtientification and definition

Two types of products are impacted by the PAMS, fiesgoods and services that will be implemented
by theNMBS/SNC® reduce its energy use:

1 Renewal and modernization of lighting installation systems for railway staifices and
other building services

9 Continuation of the renewal of heating systems in buildings
1 Replacement of old production facilities with more energy efficient one
1 Restoration of existing buildings (isolatiett.)

The second product impacted by tRAM is energy consumption.

In both casesit corresponds to a demand shift: increase of demand for product 1 and decrease of
demand for product 2. We assume the supply inelastic: the demand shift will not influence the prices.

Substeps Product 1 ‘ Product2
Substep 1- Identification of goods RenewalReplacement Ener
and services concerned by the P/ Restorationetc. 9
$ubstep 2 - lIdentification of Demandshift Demandshift
impact on supply and demand
Substep 3 - Characterization o : .
Inelastic supply Inelastic supply

elasticities of supply and demand

Table1l10 Presentation of results of seteps 12 and 3

The last suistep consists in identifying and defining the impacts on producers and consumers of
producs identified in sutstep 1 in the conditions defined in satep 2 and 3Tablel11l).

RenewalReplacement

Gross direct impacts Restorationetc.

Energy

Impact onproducers

1 Economic activity (volume of productio

1 Gross margin (modification of costs of
production without a modification of the
associated sell pricesand viceversa)

1 Employment

Impact on consumers

i Total quantity purchased

i Purchase costs (of goods and services = =
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Tablell1: Presentation of results of sateps 4

Legend: —Increasing impact —Decreasing impact—No impact.

A.2.Step 2: Net direct impact identification and definition

Net direct impacts concern potential substitutieifiects related to the impact on products identified in
step 1. There are no substitution effects.

A.3. Step 3: Gross indirect impact identification and definition

Gross indirect impacts correspond to the propagation of impacts identified in Step 1 intaithehaih
of identified productsi.e. products for renewalestoration etc. and energy. The economic activity (and
employment) in the upstream and downstream firms are expected to increase or decrease respectively.

A.4. Step 4: Net indirect impaaentification and definition

As no substitution effect has been identified in Stejh&re is no net indirect impact.
A.5. Step 5: Summary of impacts on consumers and producers

A summary of the impact of the PAM on the consumers and producers is presenadadieiil2
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Gross directimpact  Gross indirect impact Net direct impact Net indirect impact

T Producer | Upstream Prod.
Renewal Downstream Prod. EA & B
Restoration Households
ete. Consumer| Industry
Public sector
Producer P2
Producer | Upstream Prod.
Product 2: Downstream Prod.
Energy Households
Consumer | Industry
Public sector

Tablel12 Summary of impacts of the PAM on producers and consumers

Legend: EA Economic activitfe— EmploymentNA— non-applicable- Q—Impact on quantity consumed —increasing impact —decreasing impact
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Impacts on public sector

Two categories of impacts are distinguished for the public seh®policyimplementation costs and
the tax revenue impacts. Regarding implementation ¢ctigty correspond to the investments costs for
the public sectors as consumers highlighte@iahlel12 Regarding tax revenpie balance between
lower energy consumption and higher consumption of restoration works has to be evaluated.

Summary of impacts considered

A summary of the socieconomic impacts considered in our evaluation to run a net direct and indirect
impacts assessmergpresented infablel113.

We assume that theripacts on producers in terms of economic activity and employment are negligible
relatively to the sectorlt is not relevant to study tax revenue impacts on the public sector because
impacts concern only the public sectdbiMBS/SNOBTherefore only two ndicators are relevant: (i)

the investments costs related to the higher quantity of goods and services purchased for renewal
restoration etc.and (ii) savings from reduction of energy consumptimweverthe investments costs

i.e. the implementation @sts are notassessabléecause there is no information on the means that
should be implemented to reach the goal of energy consumption reduction.

Net direct and indirect impacts

Producer P1 N

Product 1 Producer | Upstream Prod. N

Renewal Downstream Prod. N
Restoratio Households NA
n, ete. Consumern Industry NA
Public sector NE

Producer P2 N

Producer | Upstream Prod. N

Product 2 : Downstream Prod. N
Energy Households NA
Consumer] Industry NA

Public sector Evaluated (ES)

Public Policy implementation costs NE
sector Tax revenue impacts NA
Externalities NA
Other macreeconomic indicators NA

Tablel13: Assessed impacts on produceamsumers and the public sector

Legend: N-Negligible impactNA—NonApplicableNE-Nat EvaluatedES- Energy savings.
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B.Methodology of evaluation

As a reduction in energy consumpt i oeductiongdtisbeen q
possible to assess the savings made by the public sector. The methodology of evaluation is described in
Tablel14and data sources ifiablel15.

Identified impacts Method

Consumers
Public sector (€) + ECA

Tablel14: Method of evaluation of soeeonomic indicators
Legend: E€estimated decrease of energy consumpti®n—energy price (all taxes included)
Identified impacts Data Source

Our evaluation (see Sectiq
“Emi ssion redug

Natural gas Eurostat FPB

Energy consumption

Public sector > Consumers

Energy price Heating oil Eurostat FPB
Electricity Eurostat FPB

Tablell5s Data sources

It must be noted that data provided by thtVIBS/SNC8&ops in 2025. This means that the 22230
period displayed below only covetata from Infrabel. To avoid discrepasin results we opted for
displaying cumulative results instead of yearly resultsaslly done.

C.Results

The implementation of the PAM would permit saving up @dM€in 15 years (2015 t@030) for
NMBS/SNCand Infrabetombineddue to savings made from a lower energy consumpkau(e48).

12

10

2015 2018 2021 2024 2027 2030

—0O—Savings from decrease in energy consumption (M€)

Figure48: Impact of PAM APFX "Reduction of noetraction energy use in railways

4.2.9. PAM « XX-X04 — Increase of excise duty on diesel »
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The PAM is motivated by the i nOctoberg0d publishecoon o f t
30th October2015 and the law of 27 June 2016. Throuhis law the special excise duty for diesel in
passenger cars (nesommercial use) is increased from 2015 to 201&: law also establishes the aim

of achieving an equaate of exciseduty for diesel and gasolinerhich was confirmed bjeanBaptiste

Traversa (MINFINDr the 2021 update of this PAMIhe primary objective of this PAM is to improve air

quality.
A.ldentification and description of the so@gonomic impacts

Impacts on consumers and producers
A.l. Step 1: Gross direct impadtientification and definition

The implementation of an increase of excise duty on diesel will impact four categories of products:
diese| gasoline diesel cars and gasoline cars. With regards to diesel and gatiedinmpact on the

market can be seen asdemand shift: decrease of demand for diesel (shift to the left) because of the
increasing tax and an increase of demand for gasoline (shift to the right) because of the decreasing tax.
In bothcaseswe assume that the supply is inelagtie. the suppf shift will not affect the gross margin

of producer (tax incidence on producer). With regards to the diesel and gasolitbearpact on the

market can be traduced as a demand shift: a decrease in diesel cars purchase and an increase in gasoline
carspurchase. Agairin both casewe assume an inelastic supply: the demand shift will not affect cars
prices.

Substeps ‘ Product 1 Product 2 Product 3 ‘ Product 4

Substep 1- Identification of goodg

. Diesel Gasoline Diesel cars Gasoline cars
and services concerned by the P4

Substep2 - Identification of impact

Demand shift | Demand shift | Demand shift | Demand shift
on supply and demand

Substep 3 - Characterization 0 Supply Supply Supply Supply
elasticities of supply and demand| inelasticity inelasticity inelasticity inelasticity

Tablel16: Presentation of results of seteps 12 and 3

The decrease and increase in fuel consumptions/cars purchases are expected to impact the economic
activity of theproduces. Employments will be affected proportionalBiven the supply inelasticitye
expect no impact on gross margireplel17).

Regarding theonsumershigher costs may arise from the increase in the price of diesel. Howsver
the total consumption is decreasing in favour of gasoline consumptibasénpurchase price is
decreasiny the total effect is not known. Regarding cars purchasewariation in price is expected

but as the evolution of the fleet is impacted by the P&l may assess the variation in purchase costs
for consumers (decreasirigr diesel cars and increasing for gasoline cars). It has to be noted that we
assume that their purchasing behaviour is not impacted by the PAM. In other, therdsnsumers will

not buy new vehicles if theiese notamortized.

Gross direct impacts Diesel Gasoline Diesel cars  Gasoline cars
Impact on producers

1 Economic activity (volume of
production)

1 Gross margin (modification o
costs of production without a — — - -
modification of the associate
sell prices-and viceversa)

1 Employment

Impact on consumers
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1 Total quantity purchased

1 Purchase costs (of goods an - —
services)

Tablel17: Presentation of results of sateps 4

Legend: —Increasing impact —Decreasing impact—No impact.

A.2. Step 2: Net direct impact identification and definition

Net direct impacts concern potential substitution effects related to the impact on products identified in
step 1 i.e. dieselgasoline and associated cars. For each prothete might be a substitution effects
with similar products as other fuels (biofyelatural gaselectricity) and associated types of cars (hybrid
cars electric carsetc.). Howeveras this substitutiommpact was identified to be very lpwe consider

that these net direct impacts are negligible.

A.3. Step 3: Gross indirect impact identification and definition

Gross indirect impacts correspond to the propagation of impacts identifi&d into the value chain

of identified productsi.e. dieselgasoline and associated cars. As in all cases an impact is expected on
the economic activitythis impact will be transferreproportionally to the upstream and downstream
value chain.

A.4. Step 4: Net indirect impact identification and definition

As net direct impacts were identified to be negligithe net indirect impacts may also be considered
negligible.
A.5. Step 5: Summary of impacts on consumers and producers

A summary of the impact of the PAM on the consumers and producers is presehadadeliil8.
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Gross direct impact

Gross indirect impact Net direct impact

Negligible

Net indirect impact

Producer | Upstream Prod. EA E Negligible

Product 1: Downstream Prod. Negligible
Gasoline Households Q Negligible
Consumer| Industry Q Negligible
Public sector Q Negligible
Producer P2 EA E Negligible

Producer | Upstream Prod. EA E Negligible

Product 2: Downstream Prod. Negligible
Diesel Households Q Negligible
Consumer | Industry Q Negligible
Public sector Q Negligible
Producer P3 EA E Negligible

Producer | Upstream Prod. EA E Negligible

Product 3: Downstream Prod. Negligible
Diesel cars Households Q Negligible
Consumer | Industry Q Negligible
Public sector Q Negligible
Producer P4 EA E Negligible

Producer | Upstream Prod. EA E Negligible

Product 4: Downstream Prod. Negligible

Gasoline .

cars Households Q Negligible
Consumer | Industry Q Negligible
Public sector Q Negligible

L e g e n-dncrease

ICEDD Gaus§ TML| VITO
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—DecreaseEA—-Economic ActivitfE— EmploymentQ — Quantity.

203



;’J Update of the impact assessment of PaMs and development of a methodology for the monitoring of PaMs from the
federal 20212030 NECR Update of evaluation of emissions reducti¢pn8021, March 5

Impacts on public sector

Two categories of impacts are distinguished for the public selsgopolicy implementation costs and the

tax revenue impactfkegarding the policy implementation coste consider the impact negligible as the
PAM implementation only necessitates updates of the tax level. Thevernue will be modified due to

the evoltion of the excise duties on diesel and gasoline but also to the evolution of the fuel consumption.

Externalities

The primary objective of this PAM is to improve air quality. We assessed this positive externality and its
monetary implications by focusiran the estimation of two elements impacting air quality: NOx and
PMps32.

Summary of impacts considered

A summary of the socieconomic impacts considered in our evaluation to run a net direct and indirect
impacts assessment are presentedlable119. It mustbe noted that impacts on producers wemnet
evaluated as producers both produce gasoline and diesel cars: we assume the net impact will be.negligible
Regarding consumenrse assumed the impacts negligibleforifomus eh ol d’ s consumer s

Net direct and indirect
impacts

Producer P1 NE
Producer | Upstream Prod. NE
Product 1: Downstream Prod. NE
Gasoline Households Evaluated (PC)
Consumer | Industry N
Public sector N
Producer P2 NE
Producer | Upstream Prod. NE
Product 2: Downstream Prod. NE
Diesel Households Evaluated (PC)
Consumer | Industry N
Public sector N
Producer P2 NE
Producer | UpstreamProd. NE
Product 3: Downstream Prod. NE
Diesel cars Households Evaluated (PC)
Consumer | Industry N
Public sector N
Producer P2 NE
Product4: | progucer | Upstream Prod. NE
Gasoline
cars Downstream Prod. NE
Consumer | Households Evaluated (PC)

32pM2.5 = prticulatematter, fine particles with diameters lower or equal to 2.5 micrometers.
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Industry N
Public sector N
Public sectorl Policy implementation costs N
Tax revenue impacts Evaluated
Externality costs Evaluated
Other macreeconomic indicators NE

Tablel19 Assessed impacts of the Ecodesign Regulatiprodncersconsumers and the public sector

Legend: NE Not EvaluatedN — Negligible impactPC-impact on purchase costs.

B.Methodology of evaluation

The impact of the PAM in terms of fuel consumption and prices were already estimated in the emission
cakulation part of the report. The impact of the PAM on the public sector and the consumers may be
calculated from these estimation&s mentioned in the emissions sectidata were estimated by 2030

and kept constant until 2040.

First we compared the consumer expenditures in the bushassssual and in the PAM scenaritable

120). Secongdwe evaluated the change in the tax revenue for the pubtitos@s described ihablel20.
Investments costs related to change of fleet and externality costs related to the impacts on air quality are
also estimated. Regardingvastments costgt has to be noted that the calculation is very approximate

because we don’t have a stock model (i nvest ment
Identified impacts ‘ Method ‘
Consumer$ € ) > R e d uc t | on [ (pT-D|ES-BAU€CD|E$AL) + (ﬁ-GAS-BAU\'CGASBAL) ]

- [ (pT-DIESPAMcCDIESDAN) + (d’-GASPAMcCGASPAN) ]
If >Q.then it is a saving for the consumers

Pu b | | C sector ( € ) > [(ped-DIESPAMcCDIESPAIV) + (ﬁd—GAS—PAMcCGASPAN)]

- [ (ped—DIESBAUcCDIESBAL) + (ﬁd—GASBAU\'CGASBAL) ]

If <Q then it is a cost for the public sector

Consumer$ €) > |l nvest men (EvP'EJ*pDIESAR
to fleet variation +(EVEBAJ*pGASAR

If >Q then it is a saving for the consumers
Externality TCHERO#MVYNOX: EBM25:|\[\/PM25)

Table120: Method of estimation of the soed@onomic impacts identified

Legend: p—total price PP¢—excise duty pricdDIES-diesel GAS-gasolineBAU-Business as usu@AM- Scenario
with PAM implementationEvF Evolution of FleefTC- Total reduction in fuel consumptioBF— Emission factor
MV —Monetary valueC— Consumption.
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C.Results

An increase in ex@gduty for diesel will imply savings for consumers: ug2&6 M €by 2025and 7304

M €by 2030for fuel consumptions and up 1226 M €by 2025and 1017 by 2030or car purchasesg-{gure

49). Economic savings are also expected due to positive externalities arising from PAM implementation
(increase in air quality): up @05 M€by 2025and 2113 M€by 2030. Regarding the publgector, the
decrease in tax will imply a decrease in tax revenue l3® M€ by 2025 and 5846 M € by 2030.
Howeveragain savings made by consumers may imply induced purchased that may counterbalances this
decrease in tax revenues. The ybgyear impacts are presented Trablel21

Externality

Consumerssavings M€ Public seq ( M€)

Consumers > Savings Consumers > Savingg Externality
Fuel consu Car invest Taxrevenue Saving

2015 0.0 0.0 0.0 0.0

2016 0.0 0.0 0.0 0.0

2017 0.0 0.0 0.0 0.0

2018 -1205 -8.1 1025 -2.0

2019 -31.2 -22.2 259 -3.6

2020 -64.2 0.6 54.0 -3.7

2021 5353 1669 -4495 27.2
2022 5578 1371 -464.8 472
2023 5823 1323 -4818 68.3
2024 605.9 1255 -4980 895
2025 6286 1226 -5136 1105
2026 6505 1217 -5287 1315
2027 6718 1201 -5435 1522
2028 6920 107.2 -557.6 1725
2029 7116 875 -5713 1923
2030 7304 1017 -584.6 2113
2031 7304 1017 -584.6 2113
2032 7304 1017 -584.6 2113
2033 7304 1017 -584.6 2113
2034 7304 1017 -584.6 2113
2035 7304 1017 -584.6 2113
2036 7304 1017 -584.6 2113
2037 7304 1017 -584.6 2113
2038 7304 1017 -584.6 2113
2039 7304 1017 -584.6 2113
2040 7304 1017 -584.6 2113

Tablel21: Socieeconomidmpacts on consumers and the public sector (net present values)
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—0— Consumers > Savings Fuel consumption (M€)
—0— Consumers > Savings Car investments (M€)
O— Externality Savings (M€)
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5. Appendix

5.1. Comparison of emissions reductions estimates following “average” electricity
emission factor

The methodology used to compute the marginal electricity production emission factor is described in
section3.1 An alternative method could have been usedich is the average electricity production
emission facto(EF)

The average Edmbitions to reflect theCQ emissions generated from electricity producedbyural gas
power plants in comparison to thietal amount ofelectricity praluced all production means combinéd.
is thusderivedfrom the following equation:
00 O z2 %&
O
With :
1 ER= Averagelectricity production emission factor
ER = Marginal electricity production emission factor

Eve= Quantity of electricity produced by natural gas power plants

= =4 =

Er=Total quantity of electricity produced

The table below compares the emissfaators according to the two methods:

Electricity EF (kK2O02edkWh)

Marginal method Average method
2004 0.38 0.27
2005 0.38 0.28
2006 0.38 0.25
2007 0.38 0.24
2008 0.38 0.24
2009 0.38 0.21
2010 0.38 0.21
2011 0.38 0.19
2012 0.38 0.21
2013 0.38 0.19
2014 0.38 0.21
2015 0.38 0.23
2016 0.38 0.17
2017 0.38 0.18
2018 0.38 0.21
2019 0.38 0.17
2020 0.38 0.17
2021 0.38 0.17
2022 0.38 0.18
2023 0.37 0.18
2024 0.36 0.19
2025 0.36 0.19
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2026 0.35 0.19
2027 0.35 0.20
2028 0.35 0.20
2029 0.35 0.21
2030 0.35 0.21
2031 0.35 0.21
2032 0.35 0.21
2033 0.35 0.21
2034 0.35 0.20
2035 0.35 0.20
2036 0.35 0.20
2037 0.35 0.20
2038 0.35 0.20
2039 0.35 0.20
2040 0.34 0.19
2041 0.34 0.19
2042 0.34 0.19
2043 0.34 0.19
2044 0.34 0.19
2045 0.34 0.19
2046 0.34 0.18
2047 0.34 0.18
2048 0.34 0.18
2049 0.34 0.18
2050 0.34 0.18
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Following the changes in electricity production emission factor, the table below disphaykativeETS & nofE TSmission reductions the periods 2013
2020 and 202:2030for both the marginal and average method:

ETS NonETS ETS NonETS ETS NonETS ETS NonETS ETS NonETS ETS NonETS
APPTO1 Pasitive mobility allocation - 3 - 5 - - - 3 - 5 - -
APPTO3 Rail traction 15 16 271 64 325 81 7 16 146 64 185 81
APFTO04 Rail non traction 24 16 58 64 122 150 11 16 26 64 55 150
EGAO05 Energy label (eco design) 18886 15650 47673 41919 109426 | 109117 | 9206 15650 25877 41919 61872 109117
Tax incentive to promote ee in| 340 17548 425 19762 176 7385 183 17645 228 19882 93 7430
ECBO1 households
EGB03 FRGE 0.7 132 0.9 182 05 127 0.4 133 05 183 0.3 127
ERAOLEP 10229 - 34283 - 85005 - 4964 - 18768 - 48027 -
A05 Offshore wind energy
ERAO02 Energy taxation 903 - 1079 - 2159 - 903 - 1079 - 2159 -
Tax deduction for energy 2392 2392 5732 5732 13134 13134 1798 1798 4497 4497 10493 10493
IRAO6 savings
OBA03 EMAS - 6 - 7 - 14 - 5 - 6 - 12
Renewable energy fedesco an 121 - 349 - 800 - 54 - 156 - 359 -
OBBO1 belgian railways
OBB02 Energy efﬁciency fedesco 126 309 190 509 427 304 126 309 190 509 427 304
Free public transport federal | - 5 - 4 - 5 - 5 - 4 - 5
OBCO02 civil servants
OBCO04 Teleworking - 8 - 19 - 29 - 7 - 14 - 22
Energy efficient cars for federg - 0 - 2 - 3 - 0 - 2 - 3
OBCO07 public services
Advantage in kind depending | - 561 - 990 - 334 - 561 - 990 - 334
on CO2 emissions for compan
TRXXX cars
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TRAO2 Promotion of public transport | - 271 - 461 - 776 - 290 - 517 - 879

Promoting bicylce use and - 13 - 57 - 111 - 13 - 57 - 111
TRAO3 pedelecs

Promoting multimodal systemg - 100 - 6 - - - 100 - 6 - -
TRAO4 for goods

Free public transport for - 67 - 97 - 163 - 71 - 109 - 185
TRAO8 commuters
TRBO1 Promotingcarpooling - 20 - 23 - 39 - 20 - 23 - 39
TRBO05 Ecaedriving - 174 - - - - - 174 - - - -
TRCO1 Tax deduction clean cars - 348 - - - - - 348 - - - -
TRDO1 Biofuels - 11181 - 20162 - 34484 - 11181 - 20162 - 34484
XX%X01 Ecocheque 170 897 173 2309 344 8576 170 897 173 2309 344 8576
XXX02 Green loan 510 7562 812 11781 467 7492 273 7793 430 12087 244 7647
X%X03 F Gases - 6058 - 25431 - 72851 - 6058 - 25431 - 72851
XXX04 Tax Shift - -22 - 293 - 124 - -22 - 293 - 124
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The figurebelow displagthe cumulativenon-ETS & ETi@pactfor the periods 2012020 and 2022030
whenusing a marginal versus an average emission fdotothe 7 most important PAMs + remaining
PAMs (“Other”)

Qumulative ETS& non-ETSemission impact in the periods 2013-2020 and 2021-2030
EGA05 - Energy label (eco design) £/ 27 /7 Zr 7 A7 FAAF ErF 7 A~~~ -~ - -5
m————
EGBO1 - Tax incentive to promote ee in households WW#
-
Ll Cumulative2013—-2020
EP-AQ1 - Offshore wind energy =~ |~~~ === ""3 . -
il averageEF¥ non-ETS ¥ 'ETS
I
marginalEF] non-ETS [ ETS
EP-A02 - Energy taxation 7 ja::j and 2021— 2030
= averageEF#4 NnonETS H ETS
marginalEFl nonETS F ET|
Other (b0) 272~ emission impadtktonnes Cgeq)
| =
TR-DO1 - Biofuels Wzgyg
—
XXX02- Green loan 227
XXX03 - Fgas Requlation  [Z20 7 772/ 77 7477747775
Bl——
10000 20000 30000 40000 50000 60000 70000 80000 90000 100000
Qumulative emission reduction (kton GO2eq, federal emission reductions, likely scenario)
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5.2. Appendix on Literature research on modal shift from car to train

FPS Mobility and theMBS/SNC&ould notprovide any data neithdp determinethe number of people

who used the car before switching to the train thanks to measures mentioned above. We asked for data
on the origin of theNMBS/SNCPBassengerson the most frequent travel journepn the most frguent

travel destinationsetc.

In the sections below we describe the relevant literature on this topic. We investigated the litdoature
even theregis not much information is available.

In generalliterature states that the substitution between trajand public transport in general) is very
limited. We inspire ourselves on Dutch reports (see sources) that based themselves on an extensive
literature research. Two conclusions come out:

1 Making railway use more attractive increases railway use

1 Newtrain users are only marginally car usesstrain (or PT in general) and car are bad substitutes

5.2.1. Making railway use more attractive increases railway use

9 The Dutch railways:

Between 2000 and 201the Dutch rail pkm increased by 19%. This was due taigtigm increase (+5%)
economic growth (+2%se of student card (financially interesting) (+4&@anges in fuel price (+3%)
punctuality (+2%) higher frequency (+4%)increase of train tariff -6%) unexplained (+5%).
(Mobiliteitsbalans2013)

Intereding to observe is that increasing congestion had no impact on pkm by train which is different from
what literature states.

The important question here,isow did those new train users made their journeys before using the train.
In other wordsdid trainuse increase thanks to a model shift away from car?

1 The federal diagnostic honwveork transport
The 2014 federal diagnostic home work transport shows that companies providing public transport for free
have significantly more people using pubtimsport nearly 25% instead of only 10%. RBuice againwe
don’t know
o how these people would have made their journey in the absence of free public transport
o whether the external factors of the company providing public transport for free induce
more public transport use from their own. EBrussels companies could do more to
encourage their people to come by public transport.

5.2.2. But new train users are only marginally car users as Train (or PT in general) and car are bad
substitutes

1 Journey time of PT gerally compares badly compared to car journeys. On average PT journey
time is 3 times longer than car journey time in the Netherlaextsept forlonger distances Pand
for short distances with departure close to station the ratio between both is better.

1 Inthe past there was no relation in the Netherlands between congestion and rail growth.

1 Lots of latent car drivers use PT during pdekvever when there is a ght reduction in
congestion those well switch back to car with reduced congestibnis strange to see that
literature states the link between congestion and higher train wbde in the past this link was
not observed in the Netherlands.

1 The impact ohigher speed or extension of PT on substitution is limited
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T 90% of car drivers don’t consi,der wuséng doe’
switch except for longer distances or departures close to a station (see first bullet).

|

. P
/Effect files in spits
| wooral op regionale

5 \ ganden zichtbaar
X<

gemiddelde reistijd OV/auto

0 T T T T T |
0-<5 5-=10 10-<15 15-<30  30-<50 =>50
afstandsklasse (km)

— spits )

Figureb0: Ratio of public transport journey time and car journey time depending on travel d{Sawvekerg, 2015)

As the graph illustratethe journey time ratio is on averagafavourable€or public transport on distances
shorter than 30km (32)From a ratio journey time for PT /journey time for car of RIbgets competitive.
Where the ratio is 2 todaymprovements can reduce the ratio probably to 1.5. With the resources foreseen
for this study we were not able to find dadn this ratio for the Belgian situatioror do we know how the
policy measures have influenced this ratio.

Furthermore people assess the waiting time and the before and after transport neggtively. The
subjective waiting time and last and first mile time is perceived as twiceah&orldtime (33). If travelling
to the station takes 5 minuted is perceived as 1finutes. It is difficult to change this. It is however
possible to decrease the travel time to the station by using a bicycle (or a car).

Providing better cycling conditions and facilities is however not the silver bullet. The European BiTiBi project
abaut the promotion of bike train bike combination states that 10% (in some cases 20%) of people using
the bicycle to reach the railway station would use the car for the whole train journey if thrdiike
combination would not be availablBiTiBj2017).

Except from the last paragrajthe above section is based on Savell§{2ed.5.

5.2.3. Economic theory confirms low substitution.

Economic theory usesoss priceelasticities. Cross price elasticizes are a classic way to see how changes in
the price of one mode influence the use of the other mode. Pricgtbe seen as general prig@ntaining

a financial component and a time component. A cross price elasfi€ity of car use with respect to the

train price for example means that if the price of the train decreases byca®Use will decrease by 1%.

The figures below illustrate some cross price elasticities from car and train. We observe from cross price
eladicities below that a change in car driver conditions will influence trainbus¢hat a change in train

conditions will notor only marginally influence car use, ®ere is nearly no shift from car to train with
an improvement in rail conditions. Hewer, there is a shift from car to train if the car conditions

deteriorate.

A 1% increase in car travel time leads to a 1.2% increase in train km in the short run and 0.4% in the long
run. The figures below illustrate this. We remark that cross pricdioias need to be applied to
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“compet i ng "ThetKiMastuflyimentidridoncdptelasticiteitenhandboek DVK 19%®baseerd
op LMS1995 as source.

Remark however that in real woyldom the passenger increase at NS in the past 0% could be atttibute
to increasing congestion (see above).

Avondspits, alle motieven; G4: de vier grote steden

Effect reistijd auto (+1%) op Effect brandstofkosten auto (+1%) op
gebruikskilometrage OV gebruikskilometrage OV

0,25

0,2

0,15

0,1

0,05

treln BTM G4 ETM overlg trein BTM G4 BTM overlg

M korte termijn M lange termijn M korte termijn M lange termijn

Figure51: cross price elasticity between car and train in evening peak with a deterioration of car driving conditions (Savelberg
2015 based oKonceptelasticiteitenhandboek DVK 19g@baseerd op LMS1995)

Avondspits, alle motieven

Effect reistijd trein (+1%) op Effect tarief trein (+1%) op
kilometrage autogebruik kilometrage autogebruik

1,2 12

08 08
06 06
04 04
0,2 0,2
0 T 0 f
korte termijn lange termijn korte termijn lange termijn
M reistljd trein M autokm's I tarief trein M autckm’s

Figureb2: cross price elasticity between car and train in evening peak with a deterioration of train conditions improvement
(Savelberg2015 based on Konceglasttiteitenhandboek DVK 193fbaseerd op LMS1995)

Litman (Litman2004) comes up with figures for cross price elasticities that are faevarablefor public
transport. This is however for PT in cities (transit systems). In the long term a 1% reduction in cost could
lead to a 0.15 to 0.3% increase in transit travel. For the Belgian tremsosspriceelasticity could be at

the lower end and proably even below as the rail and car are not as good substitutes as car and public
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.

transport in a city. The table below provides elasticities for urban public transport. The last line provides

cross price elasticities for car compared to urban public pams

Market Segment Short Term Long Term
Transit ridership WRT transit fares Owerall -0.2 to -0.5 | —-0.6 to -0.9
Transit ridership WRT transit fares Peak -0.15to 03| -0.4 to -0.6
Transit ridership WRT transit fares Off-peak -03 to -06 | -0.8 to -1.0
Transit ridership WRT transit fares Suburban -03 to -06 | -0.8 to -1.0

commuters

Transit ridership WRT transit service Owverall 0.50 to 0.7 0.7 to 1.1
Transit ridership WRT auto operating costs Owerall 0.05 to 0.15 0.2 to 0.4
Automaobile travel WRT transit costs Overall 0.03 to 0.1 0.15 to 0.3

MNote: WRT = With Respect To

Tablel22 Elasticities for urban public transp(ritman, 2004)

To illustrate the difficulty of getting modal shift between rail and wer mention the effect of the
simulated road charging system in the Netherlandsinpkm would only increase by around, 3%hile

carpkm decrease by 10%. Remind that the absolute differences are even much more important and that
half of the carkm simply disappetris means are not replaced by another mode (SavelBéddb).

Documented real world experiences are scarce but confirm low substitution (Savelberg 2015.
Diagnostic 2015. Bakker 2015)

5.2.4.

1 Flevospoorlijn Amsterda#ilmere: up to 20 minutes journey time g&if% of car drivers switched
to train, but 25% of former bus passenger switched to car (longer first and last mile for rail
compared to previous bus network and there is extra space on the road). In thbeeRd share
didn't change.

1 Opening of Zuidtak Amsterdam: journey time gains abup0 minutes but only 3% of those
passengers were previous car driv&s% were PT users on before.

T The evaluation of some big Dutch rail

1 The very low tariff policy of De Lijn in the years 2000 & significant impact on car use in
Flanders.

9 The evolution in the transport modes for commuting in the federal diagnostic of-omketraffic
in |l arge companies (+100 employees) gives
cars on the rad:

o In Flandersthe diagnostic observed a status quo in car, beean increase in train use of
36%. The number of carpoolers was drastically reduced.

o In Walloniatrain use was up 13%nd car use increased also by 2%. The absolute increase
in car userss even greater than the increase in train users. We also had a decrease in car
poolers.

o0 The only region where car use is reduced is Brysseltaking into account the evolution
in Flanders and Walloniave assume that the reason is rather the exteeralironment
that is more car hostile than tiéMBS/SNCPBolicy. We also observe a dramatic decrease
in carpoolers.

project

an
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dence

This doesot provide however scientific evi
without the NMBS/SNCpolicy.
BELGIQUE BRUXELLES FLANDRE WALLONIE

Mode 2005 2014 2005 2014 2005 2014 2005 2014
Voiture (seul) 66,8% 65,6% -2%|45,1% 37,9% -16% | 68,7% 68,5% -0%| 80,4% 81,7% +2%
Covoiturage 47%  2,9% -38%| 2,5% 1,2% -49% | 5,2%  3,3% - 369 52% 3,4% -35%
Moto 1,7% 12% -33%| 0,8% 1,1% +38% 2,2%  1,3% -419 15% 1,0% -31%
Train 9,5% 10,9% +15%|32,2% 34,1% +6%| 4,1% 53% +31%| 44% 50% +13%
Métro, tram, bus 59% 6,9% +16%|150% 19,0% +27%| 3,9% 3,9% +0%| 3.6% 4,0% +9%
TCE 1,2% 0,8% -34%| 0,7% 0,3% -59%| 16% 1,1% -31%| 05% 04% -8%
Vélo 7,8% 95% +21%| 12% 3,0% +148% | 12,3% 149% +21%| 13% 1,5% +13%
Marche 2,4%  2,4% -2%| 2,6% 3,4% +33% | 2,1% 1,7% -19%| 3.2% 3,1% 2%

Tablel23 evolution in modal shares for commuting in Belgian large companies (diagnosél; 26d8)

1 When observing the NMBS datg see stagnation in the absolute railpkm over the last 4 years

with available data (20312014) while the number of commuters travelling for free is
increasing heavily. This could indicate that deteriorating car travel conditions are a better

incentive for people to travel by train than the improved offer as commuters travel in the peak
while car travel enditions are worse. Howevghis is far from a scientific conclusion and

needs much more investigation.

1 Examples from abroad show modest share efaxusers among important metro and light
rail developments. These developments and improvements andicigtly more important
than what happened in the Belgian railways. They take also place in plaiess where
conditions to drive a car are worse. On averagéhe abroad example$1% of improved PT
are car usersvith peaks up to 25%8akker2015).

5.2.5. Under what circumstances is modal shift feasible?

as

The above section showed that modal shift from car to rail is difficult to obtain. Literature provides some
conditions under which modal shift from car to rail are more likely:

91 high parkingariffs and/or difficulties to find parking

9 if substantial changes take place in ratios of journey times between car and public transport and if
this ratio is around 1.5 or lower
1 And often as a consequenaehen market shares of car and PT are close&amother on links.
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5.2.6. Conclusions of the literature research on modal shift from car to rail:

We conclude following based on the literature research:

1 While improving train and PT performandabe number of train and PT passengers will increase.

1 There vill however be only a little part of those new passengers that were previously car drivers.
The older literature research from Litman is less pessimespecially in the long ternmore
attractive public transport could attract extra passengers.

1 There § nearly no evidence from real world experieribat by improving train and PT supply a
modal shift from car to rail or PT takes plaoeept in cases with a significant improvemanich
more significant than what was done in Belgium. Available evideiggests that an attraction of
20 to 30% of car drivers among new train and PT users is a huge success (Sa0&kegar
drivers for whom journey times of PT or not more than 1.5 the car journey time have most change
for shifting to train.

1 A cross gce elasticity between train and car between 0 and 0.1 is probably realistic. This means
that by a 10% price decrease of trgifo of car users on a similar link will switch to train. Litman
provides values for cross price elasticity of up to 0.3 for itrélmstween 0.1 and 0.3 in the long
run and only 0.05 in the short run).

9 There is some evidence that 10% of people using bicycle parking are former car users for the whole
train journey (BiTiB2017).

I The most effective way to reduce car use is to makess attractive by decreasing parking
possibilities and make the PT journey time competitive withLitanan adds that car drivers are
generally responsive to service quality and higher automobile costs.

Remark:
The Walloon region counts eaelxtra pkm from public transport as a reduction of one carpkhey
furt her maonsieleradnoyn 'rtebound effect. We didn’t find a

literature research.

Price elasticities are calculated for a certain range of the déroave in other wordsfor price changes
of 10% to 20%. This meait conclusions on big price changfike free transpor) should always be
looked at very cautiously.

5.2.7. Sources

9 Bakker, Peter, Han van der Loop, and Fons Savelberg. “Uitwisseling gebruikersgroepen
‘auto-ov.”” Kennisinstituut voor Mobiliteitsbeleid, October 2015.
https://www.kimnet.nl/binaries/kimnet/documenten/rapporten/2015/11/5/uitwisseling-
gebruikersgroepen-%E2%80%98auto-ov%E2%80%99/uitwisseling-gebruikersgroepen-auto-
ov-oktober.pdf.

9 Litman, Todd. “Transit Price Elasticities and Cross - Elasticities.” Journal of Public
Transportation?7, no. 2 (June 1, 2004). https://doi.org/10.5038/2375-0901.7.2.3.

T KiM. “Mobiliteitsbalans 2013.” Den Haag: Kennisinstituut voor Mobiliteitsbeleid, October
2013. https://www.kimnet.nl/binaries/kimnet/documenten/rapporten/2013/10/29/mobiliteitsbalans-
2013/mobiliteitsbalans-2013.pdf, p. 41
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