
VITO NV ECONOTEC 
Boeretang 200 rue Charles Martel 50 
B-2400 Mol B-1000 Bruxelles 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

Study commissioned by the Belgian Federal Public Service of Public Health, 
Food Chain Safety and Environment 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

04 March 2015 

   
 
  

Evaluation of the impact of policy instruments and 
measures implemented in the context of the Federal 
climate policy   
 
Final report  

 
 



         
   

 

 
 
 
 



   
 

1 

Contents 
 
 

1.  INTRODUCTION .......................................................................................................................................... 6 

AN UPDATE OF THE IMPACT OF FEDERAL PAMS ON GREENHOUSE GAS EMISSIONS ..................................... 9 

1.  INTRODUCTION ........................................................................................................................................ 10 
2.  GENERAL METHODOLOGY ........................................................................................................................... 10 

2.1. Link with EU directive 2006/32/EC (ESD) ........................................................................................................ 11 
2.2. Relationship between PAM and technical measure ....................................................................................... 12 
2.3. Evaluation Categories ..................................................................................................................................... 12 
2.4. Cumulative vs. non-cumulative measures ...................................................................................................... 13 
2.5. Baseline ........................................................................................................................................................... 14 
2.6. Interaction between federal and regional PAMs ............................................................................................ 14 
2.7. Allocation of impact between federal and regional PAMs .............................................................................. 15 
2.8. Starting date of the measure .......................................................................................................................... 16 
2.9. Ex-post versus ex-ante analyses ...................................................................................................................... 16 
2.10. Assumptions on the future of the PAMs ......................................................................................................... 16 
2.11. Overlapping assumptions................................................................................................................................ 17 

2.11.a. Free rider, multiplier and rebound effect ................................................................................. 17 
2.11.b. Emission factors for energy carriers ......................................................................................... 18 
2.11.c. Number of degree-days............................................................................................................. 19 
2.11.d. Lifetimes ................................................................................................................................... 19 

2.12. Measure specific approaches .......................................................................................................................... 19 
2.12.a. Evaluation category by measure ............................................................................................... 19 
2.12.b. Excel template .......................................................................................................................... 21 

3.  MEASURE SPECIFIC METHODOLOGY, RESULTS AND DISCUSSION .......................................................................... 22 
EP-A01 & EP-A05: Support for offshore wind energy ................................................................................................. 22 
EP-A02 & EP-A03: Tax on fossil fuels for electricity production ................................................................................. 24 
EC-A05 & EC-B04: Energy label and Ecodesign........................................................................................................... 26 
EC-B01: Financial incentives for rational use of energy ............................................................................................. 30 
EC-B02 Standards for wood stoves and coal heating systems ................................................................................... 45 
EC-B03: Specific aid for unprivileged people (FRGE) .................................................................................................. 45 
IP-A06: Tax deduction for energy saving investments by companies ........................................................................ 47 
TR-A01: Mobility plans at local level .......................................................................................................................... 49 
TR-A02: Improvement and promotion of public transport ........................................................................................ 49 
TR-A03: Promoting bicycle use ................................................................................................................................... 51 
TR-A04: Promoting multimodal systems for goods .................................................................................................... 53 
TR-A08: Free public transport for commuters ........................................................................................................... 55 
TR-B01: Promotion of carpooling ............................................................................................................................... 56 
TR-B03: Promotion of teleworking ............................................................................................................................. 57 
TR-B05: Eco-driving .................................................................................................................................................... 58 
TR-C01: Tax reduction on the purchase of clean vehicles .......................................................................................... 59 
TR-C02: Promoting the purchase of clean vehicles .................................................................................................... 61 
TR-D01: Promotion of biofuels ................................................................................................................................... 62 
AG-C02: Preservation of the ecological stability of forests ........................................................................................ 64 
AG-D04: Quality standard for solid biofuels ............................................................................................................... 64 
AG-E01: Monitoring of biomass ................................................................................................................................. 64 
WA-A01: Ecotax on non-returnable packaging .......................................................................................................... 65 
SE-A01, SE-A02, SE-A03, SE-A07, SE-A08 .................................................................................................................... 65 
OB-A01: Sustainable public procurement .................................................................................................................. 66 
OB-A02: Optimisation of catering on the basis of sustainability criteria .................................................................... 66 
OB-A03: EMAS certification ........................................................................................................................................ 67 
OB-B01: Photovoltaic panels on roofs of Federal government buildings ................................................................... 69 
OB-B02 & EC-C01: Third party financing for energy saving investments ................................................................... 71 
OB-C02: Stimulation of alternative modes of transport ............................................................................................. 73 
OB-C03: Promotion of bicycle use for civil servants ................................................................................................... 74 
OB-C04: Teleworking for civil servants ....................................................................................................................... 75 
OB-C07: Purchase of clean vehicles ........................................................................................................................... 76 
XX-X01: Eco-cheques .................................................................................................................................................. 77 
XX-X02: Green loans ................................................................................................................................................... 78 



   
 

2 

4.  OVERVIEW OF THE RESULTS ........................................................................................................................ 81 

THE IMPACT OF EU PAMS ON EMISSION REDUCTIONS IN BELGIUM ........................................................... 89 

1.  INTRODUCTION ........................................................................................................................................ 90 
2.  ANALYSIS EU PAMS ................................................................................................................................. 91 
3.  REGULATION ON CO2 FROM CARS (2009/443/EC) ....................................................................................... 96 

3.1. Introduction .................................................................................................................................................... 96 
3.2. Evaluation of the impact ................................................................................................................................. 99 

HARMONISATION OF THE IMPACT ASSESSMENT OF FEDERAL AND REGIONAL PAMS IN THE CONTEXT OF 
THE MMD.................................................................................................................................................. 101 

1.  INTRODUCTION ...................................................................................................................................... 102 
2.  RESULTS ............................................................................................................................................... 105 

EP-A01 Green and/or CHP certificates .................................................................................................... 106 
EP-A05 Offshore wind ............................................................................................................................. 107 
EC-A03 Energy performance and certificates of residential buildings .................................................... 108 
EC-A05 Promotion of energy efficiency for electric appliances .............................................................. 109 
EC-B01 Financial incentives for rational use of energy ........................................................................... 110 
EC-B03 Specific aid for underprivileged people ...................................................................................... 111 
IP-A02 and IP-A02bis Long Term Energy/CO2 efficiency Agreements in the industrial sector (WEM and 
WAM) ...................................................................................................................................................... 112 
IP-A06 Specific financial measures and ecology premiums for industry ................................................. 113 
IP-C01 Specific emission reduction agreement with nitric acid producers ............................................. 114 
TR-A01 Mobility plans at local level ........................................................................................................ 115 
TR-A02 Improve and promote public transport ...................................................................................... 116 
TR-A03 Promote the use of bicycles ....................................................................................................... 117 

COST AND SOCIO-ECONOMIC IMPACT OF FEDERAL CLIMATE PAMS ......................................................... 118 

1.  COST .................................................................................................................................................... 119 
1.1. Introduction .................................................................................................................................................. 119 
1.2. Result ............................................................................................................................................................ 121 

1.2.a. Offshore wind energy (EP-A01) ................................................................................................ 121 
1.2.b. Energy efficiency in residential buildings (EC-B01) ................................................................... 125 
1.2.c. FRGE (EC-B03) ........................................................................................................................... 128 
1.2.d. Ecodesign (EC-A05) ................................................................................................................... 128 
1.2.e. Biofuels ..................................................................................................................................... 129 

1.3. Overview ....................................................................................................................................................... 132 
2.  SOCIO-ECONOMIC IMPACT ....................................................................................................................... 133 

2.1. Introduction .................................................................................................................................................. 133 
2.2. Results ........................................................................................................................................................... 136 

2.2.a. Offshore wind energy (EP-A01) ................................................................................................ 136 
2.2.b. Energy efficiency in residential buildings (EC-B01) ................................................................... 141 
2.2.c. Promotion of biofuels (TR-D01) ................................................................................................ 142 

BIBLIOGRAPHY .......................................................................................................................................... 147 

ANNEX A: OVERVIEW RESULTS IMPACT ASSESSMENT .............................................................................. 151 

ANNEX B: HARMONISATION NATIONAL PAMS ......................................................................................... 162 

 
 
 

  



   
 

3 

Tables 

 
Table 1. Evaluation categories used for assessing the impact of the PAMs.................................................................................................. 13 
Table 2. Average emission factor of the car stock and new cars in the baseline for the period 2008-2020 (g CO2/km). .............................. 19 
Table 3. Evaluation category by measure..................................................................................................................................................... 20 
Table 4. Estimated savings of adopted implementing measures by 2020 compared to baseline [16], [17]. ................................................ 27 
Table 5. The share of the total EU-27 energy savings that can be allocated to Belgium by 2020 based on different factors (source: 
Eurostat). ..................................................................................................................................................................................................... 29 
Table 6. Number of requests for a tax deduction [22]. ................................................................................................................................. 32 
Table 7. Assumptions used in the calculation of the CO2 unit reduction for replacement of boilers ς baseline 1995. .................................. 35 
Table 8. Assumption used in the calculation of the CO2 unit reduction for replacement of boilers ς baseline 2007. .................................... 35 
Table 9. Assumptions used in the calculation of the CO2 unit reduction for heat pumps. ............................................................................. 36 
Table 10. Unit CO2 emission reduction for replacement of single or double glass. ....................................................................................... 37 
Table 11. Average unit CO2 emission reduction for replacement of single or double glass. ......................................................................... 37 
Table 12. Unit CO2 emission reduction for roof insulation. ........................................................................................................................... 38 
Table 13. Assumptions for the calculation of CO2 unit reduction for thermostatic valves and time regulated thermostats. ........................ 39 
Table 14. Energy savings (in kWh/m²) for solar thermal systems per m2 installed. ...................................................................................... 40 
Table 15. Unit CO2 reduction for solar thermal systems. .............................................................................................................................. 40 
Table 16. Assumptions on the input parameters for the calculation of the CO2 unit reduction for a PV system........................................... 41 
Table 17. Assumptions for the calculation of the unit CO2 reduction for passive houses. ............................................................................. 42 
Table 18. Assumptions for the calculation of the unit CO2 reduction for floor insulation. ............................................................................ 43 
Table 19. Unit CO2 reduction for wall insulation. .......................................................................................................................................... 44 
Table 20. Assumptions for allocation of reduction to federal PAM. ............................................................................................................. 44 
Table 21. Impact of the federal PAMs on total emission reductions ς likely scenario (in kt CO2-eq.). .......................................................... 81 
Table 22. Impact of the federal PAMs on ETS emission reductions ς likely scenario (in kt CO2-eq.). ............................................................ 83 
Table 23. Impact of the federal PAMs on non-ETS emission reductions ς likely scenario (in kt CO2-eq.). ..................................................... 84 
Table 24. Average and total impact of the federal PAMs on total emission reductions ς likely scenario (in kt CO2-eq.) .............................. 85 
Table 25. Difference between the previous assessment and the current results. ......................................................................................... 86 
Table 26. Impact of PAMs in the WEM and WAM scenario (in kt CO2-eq.) in 2015 and 2020 for the different governments 
(http://cdr.eionet.europa.eu/be/eu/ ghgpro/envuvhu0a/). ....................................................................................................................... 103 
Table 27. Authorities responsible for the national PAMs with an impact assessment in the MMD report of 2013 
(http://cdr.eionet.europa.eu/be/eu/ ghgpro/envuvhu0a/). ....................................................................................................................... 104 
Table 28. Reporting table 3 of the implementing regulation of the MMR. ................................................................................................. 119 
Table 29. Installed offshore capacity (MW), production (GWh) and avoided emissions (kt CO2-eq.) in Belgium in 2008-2020 [10]. .......... 122 
Table 30. Assumptions for assessing the cost of offshore wind energy. ..................................................................................................... 123 
Table 31. Overview of the median amount loaned via the FRGE for each technology [51]. ....................................................................... 126 
Table 32. Total number of applications and amount of tax reductions in 2010-2012. ............................................................................... 128 
Table 33. Biodiesel and ethanol production in Belgium [56]. ..................................................................................................................... 130 
Table 34. Capital expenditure for biofuel production [57]. ......................................................................................................................... 131 
Table 35. Projected costs and benefits of some federal PAMs. .................................................................................................................. 132 
Table 36. Macroeconomic impacts of the wind energy sector in Belgium ( [49] + own calculations). ........................................................ 137 
Table 37. Direct and indirect employment for wind energy in Belgium [49]. .............................................................................................. 137 
Table 38. Regional distribution of employment for wind energy in Belgium [49]. ...................................................................................... 138 
Table 39. Comparison of employment data for wind energy in Belgium. ................................................................................................... 138 
Table 40. Disaggregation of employment data by category [49]. .............................................................................................................. 139 
Table 41. Estimates of labour intensities (own calculations, based on [49]). ............................................................................................. 139 
Table 42. Scenario for the development of offshore energy. ...................................................................................................................... 140 
Table 43. Average yearly employment for new offshore electric capacity over period 2013-2020 in EY study (FTE). ................................. 141 
Table 44. Employment on energy efficiency in residential buildings in France (FTE) [76]. .......................................................................... 141 
Table 45. Production capacity and direct jobs at biofuel production plants in Belgium. ............................................................................ 143 
Table 46. Illustrative results of JEDI input-output model for 300 Ml/a corn ethanol plant in Iowa. ........................................................... 143 
Table 47. Illustrative results of JEDI input-output model for 300 Ml/a corn and cellulosic ethanol plants in Iowa ..................................... 145 
Table 48. Expected contributions to the binding 2020 targets for the shares of energy from renewable resources in the transport sector 
[84]. ............................................................................................................................................................................................................ 146 
 

  



   
 

4 

Figures 
 
Figure 1. Emission reductions are the differences between on observed and baseline emissions, but can often be assessed directly [4]. ... 11 
Figure 2. Illustration of two types of overlap of PAMs.................................................................................................................................. 15 
Figure 3. EP-A01 annual emission reductions (in kt CO2-eq.) ........................................................................................................................ 23 
Figure 4. Share of solid biomass, natural gas and coal in the total gross electricity production in Belgium. ................................................ 25 
Figure 5. EP-A02 annual emission reductions (in kt CO2-eq.) ........................................................................................................................ 26 
Figure 6. EC-A05 annual emission reductions (in kt CO2-eq.). ....................................................................................................................... 29 
Figure 7. Schematic overview of the calculation method for EC-B01. ........................................................................................................... 31 
Figure 8. EC-B01 emission reductions (in kt CO2-eq.). .................................................................................................................................. 32 
Figure 9. EC-B03 emission reductions (in kt CO2-eq.). ................................................................................................................................... 46 
Figure 10. IP-A06 emission reductions (in kt CO2-eq.). .................................................................................................................................. 48 
Figure 11. TR-A02 emission reductions (in kt CO2-eq.).................................................................................................................................. 51 
Figure 12. TR-A03 emission reductions (in kt CO2-eq.).................................................................................................................................. 52 
Figure 13. TR-A04 emission reductions (in kt CO2-eq.).................................................................................................................................. 54 
Figure 14. TR-A08 emission reductions (in kt CO2-eq.).................................................................................................................................. 56 
Figure 15. TR-B01 emission reductions (in kt CO2-eq.). ................................................................................................................................. 57 
Figure 16. TR-B05 emission reductions (in kt CO2-eq.). ................................................................................................................................. 59 
Figure 17. TR-C01 emission reductions (in kt CO2-eq.). ................................................................................................................................. 61 
Figure 18. TR-D01 emission reductions (in kt CO2-eq.). ................................................................................................................................ 63 
Figure 19. Evolution EMAS certified Federal institutions and buildings. ....................................................................................................... 67 
Figure 20. OB-A03 (EMAS and NMBS/SNCB) emission reductions (in kt CO2-eq.). ........................................................................................ 69 
Figure 21. OB-B01 emission reductions (in kt CO2-eq.). ................................................................................................................................ 71 
Figure 22. OB-B02 emission reductions (in kt CO2-eq.) ................................................................................................................................. 73 
Figure 23. OB-C02 emission reductions (in kt CO2-eq.). ................................................................................................................................ 74 
Figure 24. OB-C04 emission reductions (in kt CO2-eq.). ................................................................................................................................ 76 
Figure 25. OB-C07 emission reductions (in kt CO2-eq.). ................................................................................................................................ 77 
Figure 26. XX-X01 emission reductions (in kt CO2-eq.). ................................................................................................................................. 78 
Figure 27. XX-X02 emission reductions (in kt CO2-eq.). ................................................................................................................................. 80 
Figure 28. Impact of the federal PAMs on emission reductions ς likely scenario (in kt CO2-eq.). .................................................................. 87 
Figure 29. Impact of the federal PAMs on emission reductions minimum ς maximum and likely scenario (in kt CO2-eq.). .......................... 88 
Figure 30. Comparison of GHG emissions between inventory and WEM projections of Belgium (blue) and the impact of federal PAMs 
added to the GHG inventory and WEM projections (red) (in kt CO2-eq.). ..................................................................................................... 88 
Figure 31. Overview of the number of EU PAMs, split-up in different categories (focus on linkages between EU and national PAMs). ...... 94 
Figure 32. Overview of the number of EU PAMs, split-up in different categories (focus on quantification of the impact of the PAM). ....... 95 
Figure 33. Average new cars CO2 emission (Belgium ς Europe ς 2000-2012). .............................................................................................. 97 
Figure 34. Average new cars CO2 emission (Belgium ς 1995-2012). ............................................................................................................. 98 
Figure 35. Evolution of new cars CO2 emission by type of owner (Belgium ς 2007-2012). ........................................................................... 99 
Figure 36. Evolution of CO2 new cars emission (several scenarios). ............................................................................................................ 100 
Figure 37. The total impact of regional and federal WEM and WAM PAMs on GHG emission in 2015 and 2020 (in kt CO2-eq.), 
disaggregated among the different governments as reported in the context of the MMD (http://cdr.eionet.europa.eu/be/eu/ghgpro/ 
envuvhu0a/). .............................................................................................................................................................................................. 102 
Figure 38. Location of the current offshore wind farm concessions [37]. ................................................................................................... 121 
Figure 39. 2008 CAPEX for a 5 MW offshore wind turbine at different distances and depths [38]. Note: 1 nm is approximately 1,85 km. 122 
CƛƎǳǊŜ плΦ ¢ƘŜ ŀƴƴǳŀƭ Ŏƻǎǘ ŦƻǊ ƛƴǎǘŀƭƭƛƴƎΣ ƻǇŜǊŀǘƛƴƎ ŀƴŘ ƳŀƛƴǘŀƛƴƛƴƎ м a² ƻŦ ƻŦŦǎƘƻǊŜ ǿƛƴŘ ŜƴŜǊƎȅ ƛƴ .ŜƭƎƛǳƳ όƛƴ ƪϵύΦ ......................... 124 
CƛƎǳǊŜ пмΦ CǊŜǉǳŜƴŎȅ ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ ǘƘŜ ŀƳƻǳƴǘ ƭƻŀƴŜŘ όƛƴ ϵύ ŦƻǊ ŎƻƴŘŜƴǎƛƴƎ ōƻƛƭŜǊǎ ώрмϐΦ ...................................................................... 126 
Figure 42. Estimated abatement costs ($/ton CO2) based on average market prices in 2013 for selected biofuels [64]. ........................... 131 
Figure 43. Gross and net impacts on employment. .................................................................................................................................... 134 
Figure 44. Direct, indirect and induced impacts. ........................................................................................................................................ 135 
Figure 45. Estimated jobs multipliers in ethanol studies in the US [79]. ..................................................................................................... 144 

 

  



   
 

5 

Abbreviations 
 
BAU Business As Usual 
CCGT Combined Cycle Gas Turbine 
CHP Combined Heat and Power 
EED Energy Efficiency Directive  
ESD Energy Services Directive  
ETS Emission Trading Scheme 
EU European Union 
GHG Greenhouse Gases  
LCOE Levelized Cost Of Energy 
MMD Monitoring Mechanism Decision 
MMR Monitoring Mechanism Regulation 
MW Megawatt 
PAM Policies And Measures 
pkm Passenger kilometre 
RES Renewable Energy Sources 

  
  
  
  
  
 
  



   
 

6 

1.  Introduction 

Scope of this study 

This study has as primary objective the evaluation of the impact of the federal policies and 
measures (PAMs) of the National Climate Plan and of the PAMs with a national scope from the 
federal and regional climate policies resulting in particular from the EU legislation. This study builds 
upon the work that has been done previously, notably the study ά9Ǿŀƭǳŀǘƛƻƴ ƻŦ ǘƘŜ ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ 
emission reductions resulting from policies and measures taken by the Federal governmentέ [1] 
aƴŘ ǘƘŜ ǎǳǇǇƭŜƳŜƴǘŀƭ ǊŜǇƻǊǘ άCƛǊǎǘ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ ōƛŀƴƴǳŀƭ ǊŜǇƻǊǘ ƻƴ ǇƻƭƛŎƛŜǎ ŀƴŘ ƳŜŀǎǳǊŜǎ ƛƴ ǘƘŜ 
framework of Decision 280/2004/EC (Monitoring Mechanism Decision, MMD) ς 9¦ ǇƻƭƛŎȅ ƭƛƴƪŀƎŜǎέ 
[2]. The latter was a first analysis on how the biennial report of Belgium in the context of the MMD 
could be improved. It focussed primarily on the linkages between national PAMs and PAMs of the 
European Union (EU).  
 
This report covers the results of the following four main tasks: 

¶ Update the impact assessment of federal PAMs on greenhouse gas (GHG) emission for the 
period 2008-2020, based on ex-post and ex-ante methodologies. If appropriate, develop 
new methodologies for and assess the impact of federal PAMs that have not been assessed 
in the past or that have only recently been implemented.  

¶ Make a first evaluation of the socio-economic impact and the costs of the most important 
federal PAMs, in order to be able to comply with the international reporting requirements. 

¶ Evaluate the most important EU PAMs (with the higher reduction potential) that were 
identified in the previous study. 

¶ Develop methodologies for the most important national PAMs, evaluate the 
methodologies used at the different levels (i.e. regional and federal) and investigate 
options for a harmonisation of methodologies.  

Scope of this report 

The study started in January 2013 and ended beginning of 2015. Two reports were foreseen which 
have been finalised in March 2014 and March 2015. Intermediary reports, providing an overview of 
the status of the work, were prepared and published August 2013 and 2014. This is the final report 
of March 2015, accessible through the website www.klimaat.be.  
 
This final report covers all four topics mentioned above. The results from this report will be used in 
the biennial reporting for the Monitoring Mechanism Regulation (MMR) on PAMs by Belgium (only 
concerning the Federal part).  

MMR report 

On 8 July 2013, the MMD has been replaced by a revised mechanism to monitor GHG emissions, 
the MMR. It aims to improve the quality of data reported, help the EU and Member States keep 
track of progress towards meeting their emission targets for 2013-2020 and facilitate further 
development of the EU climate policy mix [3].  
 
  

http://www.klimaat.be/
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According to the MMR, Member States must report the following information concerning their 
PAMs (at least) biennially: 

¶ A description of their national system for reporting on PAMs, or groups of measures;  

¶ Information on national PAMs, or groups of measures, and on the implementation of 
Union PAMs, or groups of measures that limit or reduce GHG emissions by sources or 
enhance removals by sinks. That information shall refer to applicable and relevant national 
or Union policies and shall include:  

o the objective and a short description; 

o the type of policy instrument;  

o the status of implementation;  

o indicators to monitor and evaluate progress over time, if used;  

o ex-ante (for a sequence of four future years ending with 0 or 5 following the 
reporting year) and ex-post quantitative estimates of the effects on emissions by 
sources and removals by sinks of GHG, if available;  

o estimates of the projected costs and benefits of PAMs, as well as estimates, as 
appropriate, of the realised costs and benefits of PAMs, if available;  

o all references to the assessments and the underpinning technical reports;  

¶ Member States must also publish in electronic form all relevant technical reports and 
assessments of the costs and effects of national PAMs and any relevant information on the 
implementation of Union PAMs. Those assessments should include descriptions of the 
models and methodological approaches, definitions and underlying assumptions. 

Climate policies in Belgium 

In Belgium, both the federal and regional governments are authorised to draft energy and climate 
PAMs, although the regions have the largest share of responsibilities. The National Climate Plan 
ǘƘŜǊŜŦƻǊŜ Ŏƻƴǎƛǎǘǎ ƻŦ άƴŀǘƛƻƴŀƭ ƳŜŀǎǳǊŜǎέΣ ŜŀŎƘ ƻŦ ǿƘƛŎƘ Ŏƻƴǎƛǎǘǎ ƻŦ ƻƴŜ ƻǊ ƳƻǊŜ ŦŜŘŜǊŀƭ ŀƴŘκƻǊ 
regional PAMs targeting the same actors and/or activities. 
 
In many cases, the national PAMs are a direct response to regulations and directives of the EU. For 
instance, the EU Emission Trading Scheme (ETS) resulted in federal measures to set up a registry 
and in regional measures to allocate emission allowances to the individual ETS installations. The 
observed changes in emissions and activity variables can thus be caused by several interlinked 
individual PAMs. The interaction among PAMs at different levels complicates the impact 
assessment of individual PAMs and aggregating the impact of different PAMs is therefore 
necessary.  

 
In the context of this report, the following differentiation among PAMs is used:  
 

¶ Federal PAMs: These are PAMs from the Federal government. It includes measures in all 
major sectors (i.e. energy, industry, household and transport, but excluding agriculture and 
forestry).  

¶ Regional PAMs: These are PAMs from regional governments. As the regions have the 
largest share of responsibility concerning climate and energy policy, the most important 
PAMs are from regional governments.  

¶ National PAMs: National PAMs are the PAMs as presented in the National Climate Plan, 
which can consist of one or more federal and/or regional PAMs.  

¶ EU PAMs: The EU has drafted several PAMs (e.g. regulations or directives) that have a 
direct or indirect link to climate mitigation. The most important PAMs are the EU ETS, the 
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end-use efficiency and energy services directive (ESD), the energy efficiency directive (EED) 
and the renewable energy sources directive. Often, EU PAMs have to be transposed into 
national legislation. The only exception are regulations that apply directly to all MS. 
Depending on the nature of the EU PAM, transposition into Belgian legislation has to be 
done by the Federal and/or the Regional authorities. Therefore EU PAMs have been split 
up in: 

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

o EU PAMs without regional link: in this case, the EU PAMs target actors and/or 
activities that do not fall under the regional responsibilities, because they either 
fall under the responsibility of the Federal government or they do not have to be 
transposed into national legislation.  



 

 

 

!ƴ ǳǇŘŀǘŜ ƻŦ ǘƘŜ ƛƳǇŀŎǘ 

ƻŦ ŦŜŘŜǊŀƭ t!aǎ ƻƴ 

ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ 

ŜƳƛǎǎƛƻƴǎ 
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1.  Introduction 

The legal basis that was the start for the evaluation of the federal PAMs in Belgium was the 
cooperation agreement of 14/11/2002 between the Federal State, The Flemish Region, the 
Walloon Region and the Brussels Capital Region, in which it is stated that a National Climate Plan 
has to be drawn up, executed, evaluated and reported to the UNFCCC under the Kyoto protocol. 
Article 13 also states that the Federal State and each Region commit themselves to report annually 
in a harmonized way to the National Climate Commission on the progress and implementation of 
PAMs that are included in the National Climate Plan and that fall under their authority. 
 
¢ƘǊƻǳƎƘ ǘƘŜ ά.ǳǊŘŜƴ ǎƘŀǊƛƴƎ ŀƎǊŜŜƳŜƴǘέ ƻŦ у aŀǊŎƘ нллп ōŜǘǿŜŜƴ ǘƘŜ Federal government and 
the Regions, the Federal government has committed itself to take a series of complementary 
emission reduction measures for at least 4,8 million ton CO2-eq. per year over the period 2008-
2012 (first commitment period of the Kyoto Protocol). For the second commitment period (2013-
2020), no final decision on the burden sharing among the different entities has been decided upon. 
 
In this part of the study, the impact of the federal PAMs on emissions of GHG is evaluated. The final 
result consists of: 
 

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

2. For each PAM the estimated avoided emissions in the period 2008-2020. This includes a 
minimum and/or maximum scenario1, where appropriate. For certain PAMs the ex-ante 
impact assessment has been extended to 2035 (time horizon for which the MMR requires 
to report available projections).  

3. A summarizing table with avoided CO2-eq. emissions for each year in the period 2008-2020. 

2.  General methodology 

The impact of a policy measure in terms of emission reduction is defined as the difference between 
the actual emissions and the emissions that would have taken place had the measure not been 
ƛƳǇƭŜƳŜƴǘŜŘ όƎŜƴŜǊŀƭƭȅ ŎŀƭƭŜŘ άōŀǎŜƭƛƴŜέύΣ ŀǎ ƛǎ illustrated in Figure 1. 
 

 

                                                           
1
 There are two important sources of uncertainty in our impact assessment: (a) uncertainty of the statistics and 

assumptions used and (b) uncertainty related to the selected BAU scenario (both ex-post and ex-ante) and projections 
scenario (ex-ante). The minimum and maximum scenario only deals with a part of this uncertainty.  
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Figure 1. Emission reductions are the differences between on observed and 
baseline emissions, but can often be assessed directly [4].  

In theory it would require calculating both a baseline and policy scenario to assess the impact of a 
PAM. A difficulty in doing so arises from the fact that in general the baseline cannot be measured 
precisely, but can only be estimated on the basis of assumptions. This type of uncertainty is also 
true for the impact of economic policies on employment or GDP. In practice, it is often easier to 
assess the difference between the actual and baseline emissions directly. This can be achieved for 
instance by quantifying (and starting from) changes in key activity variables.  
 
The Federal government has taken many PAMs that have a mitigating effect on GHG emissions. 
These PAMs can differ substantially from one another in several characteristics, but there are some 
overarching characteristics that need to be considered in calculating the effect on emission 
reductions.  

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

Given the strong link between CO2 emission reductions and energy savings, it is generally deemed 
desirable, whether at EU level, at federal level or at the level of the Regions, to harmonise as much 
as possible the methodologies used for calculating CO2 emission reductions and energy savings. 
 
As far as energy savings are concerned, a harmonised calculation methodology has been prepared 
at European level in the framework of the ESD directive [5]Φ ¢Ƙƛǎ ŎƻƴŎŜǊƴǎ ōƻǘƘ Ψtop-dƻǿƴΩ όƛΦŜΦ 
ŀƎƎǊŜƎŀǘŜŘ ōȅ ǎŜŎǘƻǊ ƻǊ ōȅ ŜƴŜǊƎȅ ǳǎŜύ ŀƴŘ Ψbottom-uǇΩ όƛΦŜΦ ƛƴŘƛǾƛŘǳŀƭƭȅ ōȅ ǇƻƭƛŎȅ ƳŜŀǎǳǊŜύ ǘȅǇŜǎ 
of analyses. However, bottom-up calculation formulas are currently only proposed for policy 
measures in the buildings sector (residential and commercial).  
 
The EU Member States are responsible for further developing and applying this methodology, 
which implies data collection and assumptions. To this end the Federal government and the 
Regions have collaborated in the framework of the CONCERE/ENOVER group in order to harmonise 
their approaches and assumptions. In this context, it has been agreed by the steering group of the 
present study that whenever possible the bottom-up calculation formulas defined at EU level 
would be used, at least for the calculation of energy savings. Therefore, whenever an EC bottom-up 



    
 

12 

formula is available for a particular measure, we will apply it, as long as the related data are 
available. In practice, this is the case of the building energy savings (where typically EC-B01 
measure applies). When there is no EC formula available, we have looked for alternative formulas 
that are harmonised with the work done within CONCERE/ENOVER. 

2.2. Relationship between PAM and technical measure  

For a number of PAMs, the impact can best be estimated by evaluating the penetration of a 
ǇŀǊǘƛŎǳƭŀǊ άǘŜŎƘƴƛŎŀƭ ƳŜŀǎǳǊŜέ όe.g. roof insulation, condensing boiler). This is in particular the case 
when a bottom-up formula of the European Commission can be applied for calculating energy 
savings. In practice, the EC formulas indeed all relate to technical measures. Hence this practice is 
in line with the methodology for measuring energy savings in the framework of ESD directive. 
 
When several PAMs support the same technical measure, we attribute the entire saving to one of 
ǘƘŜǎŜ t!aǎΣ ǘƘŜ Ƴƻǎǘ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ƻƴŜΣ ǿƘƛŎƘ ǿŜ Ŏŀƭƭ ǘƘŜ άwŜŦŜǊŜƴŎŜ t!aέ ŦƻǊ ǘƘƛǎ ǎŜǘ ƻŦ 
PAMs2. No savings are then attributed to the other PAMs of the set, in order to avoid double 
counting. There may be some exceptions, however, e.g. ƛƴ ǘƘŜ ŎŀǎŜ ƻŦ ŀ άǎǳō-t!aέ ŎƻǊǊŜǎǇƻƴŘƛƴƎ 
to the application of a PAM only to the public sector. 

2.3. Evaluation Categories 

In practice, it is not possible to quantify the emission reduction individually for all the PAMs. We 
have defined 8 evaluation categories and assigned one of these categories to each of the PAMs. 
 
These evaluation categories are shown in Table 1. The first two are quantitative evaluation 
categories. The first one corresponds to the case where the emission reduction stems from energy 
savings and these savings can be calculated using one of the EC formulas. The second one 
represents the cases where an alternative formula can be found (for example for PAMs applied 
outside the buildings sector).  
 
Category 3 represents the measures of which the impact is included in that of a set of other 
measures of which the impact is being evaluated. These measures therefore need not be evaluated 
separately to get the overall policy impact. Examples of such measures are general information 
campaigns, which can influence the penetration of a range of technologies. 
  

                                                           
2
 However, whenever relevant, the contribution of regional PAMs is subtracted. 
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Table 1. Evaluation categories used for assessing the impact of the PAMs. 

N° Evaluation Category Impact 
evaluation 

Comment 

1 EC formula X Reference to the EU formula (case of emission reduction 
linked to energy savings). 

2 Alternative formula X Specific formula used for evaluation.  

3 Impact included under other 
measures 

- This policy is global and its impact is covered by a set of other 
PAMs, not individually referred to. 

4 Order of magnitude 
estimated  

X No precise data for evaluation of the PAM. A global 
quantification will be performed, for example based on global 
budget. 

5 Negligible - The impact is considered as negligible and not easily 
quantifiable.  

6 Not relevant - The measure has not been implemented or the impact is not 
significant. 

7 Not quantifiable - No data allowing the evaluation of the policy, although the 
impact of the measure could be potentially significant. 

8 Impact included under a 
single other measure 

- This policy impact is included in that of another PAM which is 
evaluated. The reference to this specific policy measure is 
mentioned.  

    

Category 8 is similar to category 3, but represents the case where the impact of a PAM is included 
under that of one or two well identified PAMs. In this case the relevant PAMs are identified. 
Category 5 and 7 are also similar ς for both measures are not quantifiable - but the impact of 
category 5 is small, whereas the impact of measures in evaluation category 7 could potentially be 
significant, but both are not quantifiable.  
 
When no formula can be found for evaluating the emission reduction, it might still be possible to 
estimate an order of magnitude of the emission reduction, on the basis of available data such as 
the allocated budget. Such measures are assigned category 4. An order of magnitude can be quite 
useful, for example if it shows that a particular measure only has a negligible impact, or, on the 
contrary, if it draws attention to a measure with potentially large savings, in which case it might be 
recommended to improve the monitoring data. 
 
When an evaluation is not relevant, for example because the measure has not been implemented 
or there is no domestic impact, the measure is assigned to category 6. 

2.4. Cumulative vs. non-cumulative measures 

When the impact of a PAM stems from an investment in a particular technology, the annual 
emission reduction generated by that investment is allocated from the time of the investment over 
the whole lifetime of the technology. This is the approach used in the EC methodology mentioned 
ŀōƻǾŜ ŦƻǊ ŜƴŜǊƎȅ ǎŀǾƛƴƎǎΦ {ǳŎƘ άŎǳƳǳƭŀǘƛǾŜ t!aǎέ ƛƴŎƭǳŘŜ ƛƴǾŜǎǘƳŜƴǘǎ ƛƴ ǊŜƴŜǿŀōƭe energy (e.g. 
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offshore wind energy) and investments increasing energy efficiency (e.g. ƛƴ ōǳƛƭŘƛƴƎǎΣ ŎŀǊǎΣ ΧύΦ For 
these PAMs, two types of emission reductions have been calculated per year: 

¶ ANRED is the annual emission reduction linked only to the investments of that particular 
year; 

¶ RED is the annual cumulative emission reduction and is equal to the emission reductions 
achieved by the cumulated effect of the measure up to that year, taking into account the 
lifetime of the investments. 
  

The CO2 savings are calculated per year for the investments of that year (ANRED). The impact of 
this investment on the subsequent years is taken into account considering the life of the 
implemented technical measure (for example: if the insulation ƛƴǎǘŀƭƭŜŘ ƛƴ ȅŜŀǊ ΨƴΩ ŀƭƭƻǿǎ ŀ 
ǊŜŘǳŎǘƛƻƴ ƻŦ ΨȄΩ /h2 ǇŜǊ ȅŜŀǊΣ ǘƘŜ ǊŜŘǳŎǘƛƻƴ ΨȄΩ ƛǎ ǘŀƪŜƴ ƛƴǘƻ ŀŎŎƻǳƴǘ ŦƻǊ ŜŀŎƘ ȅŜŀǊ ŦǊƻƳ ȅŜŀǊ ΨƴΩ ǳǇ 
ǘƻ ȅŜŀǊ ΨƴҌолΩΣ ōŜŎŀǳǎŜ ǘƘe life of insulation technique is assumed to be 30 years).  
 
Non-cumulative PAMs on the other hand, are those where the emission reduction did not arise 
because of an investment in a new technology. Examples are the regulation on minimum biofuel 
content in gasoline and diesel oil for road transport or financial incentives (lower prices) for 
promoting an increased use of public transport. These emission reductions only last as long as the 
regulation or the incentives are active. 

2.5. Baseline 

An important assumption concerns the choice of baseline when new equipment replaces existing 
equipment (e.g. a condensing boiler or double glazing). Two alternatives are possible3:  

¶ Comparison of the new equipment with the one it replaces. In this case, the saving 
calculated is an overall effect, i.e. not only the saving induced by the PAM but also that 
arising from the fact that old equipment is being replaced by new (autonomous technical 
progress);  

¶ Comparison of the new equipment with the equipment that would have been purchased in 
absence of the PAM. In this case, only the effect of the PAM is considered.  

 
The second option has been retained in most cases. However in the case of EC-B01 we have used 
the results from the calculations done in the framework of the ESD directive [5], which deviates 
from this approach for certain technologies. For some measures this baseline is also not constant in 
time to take into account autonomous progresses, such as efficiency improvements that occur 
without PAMs.  

2.6. Interaction between federal and regional PAMs 

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

¶ TR-A03: Promotion of bicycle use 
o fiscal deduction of the allowance paid by employers 

                                                           
3
 It is assumed that there is no accelerated replacement. 
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o lump sum fiscal deduction of the expenses for home-work transport other than 
with a car 

¶ OB-C03: Promotion of bicycle use in the public sector 
o fee per km awarded to civil servants going to work by bike  

¶ TR-A02: Improvement and promotion of public transport  
o includes objectives for bicycle parking places in the management contract of the 

SNCB group of companies. 
 
A second example is the following : 

¶ EC-B01: fiscal reduction for energy saving investments by citizens (condensing boilers, heat 
ǇǳƳǇǎΣ ǊƻƻŦ ƛƴǎǳƭŀǘƛƻƴΣ ǎƻƭŀǊ ǇŀƴŜƭǎΧύΤ 

¶ regional subsidies for energy saving investments (for similar types of equipments). 
 

There are potentially two types of overlap (Figure 2). In the first, the emission reductions of a 
certain PAM are completely included within the emission reductions from another PAM. In the 
second, only a portion of the emission reductions of each PAM is overlapping.  
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Illustration of two types of overlap of PAMs. 

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

2.7. Allocation of impact between federal and regional PAMs 

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

PAM2 

PAM1 
PAM1 

PAM2 
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¶ In the case of financial incentives such as fiscal deduction, fiscal reduction and subsidies, 
the emission reductions are allocated proportionately to the relative amounts of money 
(amount of fiscal reduction, subsidies) spent by the federal or the regional governments for 
the corresponding measure. For example, if the federal measure constitutes a tax 
reduction of 400 ϵ ŀƴŘ ǘƘŜ ǊŜƎƛƻƴŀƭ ƳŜŀǎǳǊŜ ŀ ƎǊŀƴǘ ƻŦ мл0 ϵΣ ул҈ ƻŦ ǘƘŜ ŜƳƛǎǎƛƻƴ 
reduction is allocated to the federal PAM and 20% to the regional PAM. 

¶ In the case of fuel taxes for electricity production and the green certificates scheme, the 
impact is allocated proportionately to the relative size of the impact of these measures on 
the cost of electricity production. 

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

2.8. Starting date of the measure 

The PAMs working group of the National Climate Commission has decided that the starting date for 
the implementation of PAMs should be 20044. This is in line with the fact that for monitoring the 
progress towards achieving the commitment made in the burden sharing agreement of March 
2004, only measures from the year 2004 are to be taken into account. For PAMs starting before 
2004, this means that all actions and investments that have been implemented before 2004 are not 
included in this assessment. In practice, this decision only affects a few PAMs, as most PAMs 
started after 2003. 

2.9. Ex-post versus ex-ante analyses 

As the time frame for the evaluation is 2008-2020/2035, part of the assessment will be ex-post (i.e. 
related to past years), while the biggest part of it will be ex-ante (i.e. for future years5). Emission 
projections to 2020 or 2035 have been calculated year by year. The extended projection period 
implies that lifetimes have to be taken into account. In case the measure no longer exists, the 
impact on GHG emissions will be reduced when equipment is being replaced. In cases when the 
measure is likely to still exist, it is assumed that the equipment will be replaced. For instance in the 
case of offshore wind, it is indeed most likely that when the current offshore wind turbines are end 
of life, they will be replaced by new turbines. 

2.10. Assumptions on the future of the PAMs 

As PAMs generally have a limited duration, assumptions are necessary as to their future 
development. 
 
Two simple options could be envisaged: 

                                                           
4
 Minutes of the GT PAMs meeting of 9 September 2010. 

5
 ²ƘŜǊŜ άŦǳǘǳǊŜ ȅŜŀǊǎέ ƛƴŎƭǳŘŜǎ ǘƘŜ ŎǳǊǊŜƴǘ ŀƴŘ Ǉŀǎǘ ȅŜŀǊǎ ŀǎ ƭƻƴƎ ŀǎ ƴƻ ŜȄ-post data is available for them yet. 
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¶ Assume that each measure only remains in the future as long as no new decision is needed 
to prolong it. 

¶ Assume that, except when they have an explicit time limitation, the measures will be 
maintained at their current level and for the same types of purchases or investments up to 
the end of 2020/2035. 

 
The first option is a kind of Business-As-Usual (BAU) case. In this case, a PAM will survive if it has 
been put into legislation for an undetermined period of time. This is mostly the case of regulations 
and most fiscal measures, but not of subsidies, which require an annual budget decision. The 
advantage of this option is that it best reflects the gap to be filled by new policies.  
 
In the second case, the ANRED value of the PAM is assumed to remain constant in the future. The 
advantage of this option is that it gives a more interesting indication of the level of emission 
reduction that could be obtained in future.  
 
It has been decided to opt for this second option (meeting steering committee 15 October 2010). 

2.11. Overlapping assumptions 

2.11.a. Free rider, multiplier and rebound effect 

The free rider effect occurs when investors (e.g. households or companies) benefit from a financial 
incentive for an investment that would have been made even without the support. In this case 
there is no additionality of the PAM. A correction for the free rider effect should in principle be 
made when the impact on emissions is estimated on the basis of a number of tax reductions or 
subsidies awarded.  
 
The multiplier effect on the other hand, occurs when for instance people have been led to invest in 
energy saving or renewable energy because they heard of financial incentives, but without actually 
applying for these incentives or benefiting from them. This effect could only be taken into account 
when the estimated impact of a measure is based on the total actual effect of a measure, for 
example the promotion of railway for passenger transport. 
 
In the framework of the EMEEES project [6], which developed bottom-up methodologies for 
evaluating energy savings in the framework of the ESD directive, it has been recognised that these 
effects are difficult to evaluate, and suggested that free rider and multiplier effect might 
compensate each other, especially if the PAM is relatively small. This assumption seems too rough 
to be applicable for all federal measures of the National Climate Plan. The impact of the free rider 
effect has been taken into account implicitly or explicitly for the main measures for which the 
available data allowed it. 
 
The rebound effect is the term used to describe the increased consumption effect that the lower 
costs of energy services, due to increased energy efficiency, has on consumer behaviour both 
individually and nationally. The result will be that the full potential of emission or energy savings is 
not achieved. It could be an important factor especially in the case of technologies with high 
energy savings, such as in lighting, yet is often very difficult to quantify and include in analyses. In 
our assessment we consider the rebound effect to be zero.  



    
 

18 

2.11.b. Emission factors for energy carriers 

Electricity 

One parameter that can considerably influence the estimated emission reduction is the assumption 
on the emission factor for electricity savings, i.e. the average emission per kWh of the electricity 
that would have been produced if the measure had not been implemented. 
 
If the conventional electricity production can be reduced as a result of either direct electricity 
savings or the production of electricity from renewable energy sources, the overall emissions are 
reduced proportionately to the emission factor of the power plants that reduce their production (it 
is assumed that electricity imports and exports remain unaffected). 
 
Assumptions made for this emission factor in the literature can vary significantly, for example 
among: 

¶ the average emission factor of electricity production in the country (which in Belgium is 
relatively low, because of electricity generation by nuclear power plants); 

¶ the average emission factor of electricity production from fossil fuels; 

¶ the emission factor of a marginal plant (e.g. that of a natural gas combined cycle power 
plant or of a coal power plant). 

 
In this study, we have assumed that the electricity that would not have to be produced is that of a 
combined cycle gas turbine power plant (CCGT) burning natural gas with an overall net efficiency of 
52,3%. The corresponding emission factor is 380 g CO2/kWh, which has been assumed constant up 
to 2020/2035. Taking into account electricity transport and distribution losses (4,5%), the emission 
factor of electricity consumption is 397 g CO2/kWh. 
 
Actually, the marginal power station could also at times be a coal power plant or a conventional gas 
power plant, which have higher specific emissions. Therefore the hypothesis of a CCGT plant can be 
considered as a conservative value, chosen because of the uncertainty on the actual marginal 
plant, which will in particular depend on the future relative fuel prices. 

Fuels 

The CO2 emission factors for natural gas and heating oil were taken from the 1996 IPCC guidelines 
[7], and are respectively 55,8 kg/GJ and 73,3 kg/GJ. 

Cars 

In this report two CO2 emission factors for cars are used for the baseline: one for the car stock 
(which is the average emission factor of all cars on the road in a given year) and one for the 
average new car [8]. 
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Table 2. Average emission factor of the car stock and new cars in the baseline for 
the period 2008-2020 (g CO2/km). 

 Emission factor cars (g CO2/km) 
 Car stock New cars 

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

2.11.c. Number of degree-days 

With respect to the number of degree days, it has been decided to use the same assumption as for 
the ESD directive, which is 1946 degree-days in basis 15/15 (average of the last 25 years) [9]. 

2.11.d. Lifetimes 

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

2.12. Measure specific approaches 

The PAMs to be evaluated are diverse in nature and therefore often require different, specific 
approaches for their evaluation. The measure specific approaches are described in section 3 and 
the Excel calculation file. 

2.12.a. Evaluation category by measure 

The evaluation category of each measure is given in the table below. 
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Table 3. Evaluation category by measure. 

Code Title Evaluation category (*) 
EP-A01 Green certificates 2 
EP-A02 Financial support for electricity generation from RES 2 
EP-A03 Stopping the exemption from excise & establishment of an excise duty on energy for 

coal and heavy fuel oil products 
8 

EP-A05 Action Plan for renewable energy and CHP: offshore wind 8 
EP-B01 Specific improvement for allocation of emission quotas to power producers 5 
EC-A05 Promotion of energy efficiency of electric appliances 2 
EC-B01 Financial incentives for the rational use of energy (RUE) and RES  
 condensing boiler 1 
 heat pump 1 
 double glazing 1 
 roof and wall insulation 1 
 thermostatic valves or time regulated thermostats 2 
 energy audit 3 
 solar thermal systems 1 
 PV systems 2 
 passive houses 1 
EC-B02 Specific constraints on boilers 5 
EC-B03 Specific RUE aid for unprivileged people 4 
EC-B04 Improve the information available on the environmental impact of products 7 
EC-C01 Using a third investor funds in the public sector 2 
IP-A06 Specific financial measures and ecology grants 4 
IP-B01 Reducing the use of fluorinated greenhouse gases : HFCs, PFCs 7 
TR-A01 Mobility plans at local level 3 
TR-A02 Improve and promote public transport 2 
TR-A03 Promoting the bicycle use 2 
TR-A04 Promoting multimodal systems for goods 4 
TR-A08 Free public transport for commuters 8 
TR-B01 Promotion of car-pooling 4 
TR-B03 Promote teleworking 6 
TR-B05 Eco-driving 4 
TR-C01 Tax deduction on the purchase of clean vehicles 2 
TR-C02 Promoting the purchase of clean vehicles 8 
TR-D01 Tax exemption of biofuels 2 
AG-C02 Preservation of the ecological stability of forests 6 
AG-D04 Quality standard of solid biofuels 6 
AG-E01 Monitoring of biomass 6 
WA-A01 Minimise quantity of waste into landfill 5 
SE-A01 Climate change awareness 3 
SE-A02 REG and promotion of renewable energy applications  3 
SE-A03 Environmental Care at School (MOS project) 3 
SE-A07 Action to support local initiatives 3 
SE-A08 Urban Policy 3 
OB-A01 Sustainable public procurement 3 
OB-A02 Optimization of catering on the basis of sustainability criteria 5 
OB-A03 Establishment of an environmental management system 4 
OB-B01 RUE in public buildings, strictly speaking  
 RUE strictly speaking & Energy production through renewable energy 2 
 Buying green electricity 6 
OB-B02 Use of the third investor 8 
OB-C02 Stimulating of alternative use in transport 2 
OB-C03 Promotion of bicycle use 8 
OB-C04 Teleworking 2 
OB-C07 Purchase of clean vehicles 4 
 Green loans 8 
 Ecocheque 2 

(*) 1: EC formula; 2: Alternative formula; 3: Impact included under other measures; 4: Order of magnitude; 5: Neglected; 6: Not 
relevant; 7: Not quantifiable; 8: Impact included under a single other measure. 
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2.12.b. Excel template 

Emission reduction calculations have been carried out only for quantifiable PAMs (evaluation 
categories 1, 2 and 4 in Table 3), for which an Excel calculation sheet has been used.  
 
The impact of the measures for which no separate calculations have been performed is either 
included under another measure or not estimated (generally because it is not easy to estimate and 
not very significant). The situation for each measure is described in the next section. 
 
For clustered measures, the reduction is first calculated at the clustered level, and then an estimate 
for the division between the linked measures has been made, based on assumptions discussed in 
the steering group.  
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3.  Measure specific methodology, results and discussion 

EP-A01 & EP-A05: Support for offshore wind energy 

Description 

With a view to ensuring the placing on the market of a minimum volume of green electricity, a 
system of green and CHP certificates was established, at both regional and federal levels. Electricity 
suppliers are obliged to have a minimum percentage of their electricity sales produced from 
renewable energy sources. A minimum price has been fixed for green certificates. The federal level 
ensures a minimum price for certificates by guaranteeing the purchase of certificates at that price.  
 
Promotion of renewable energy is in principle a competence of the regional governments within 
the borders of the different regions. Following international sea law, the North Sea falls under the 
responsibility of the Federal government and therefore promotion of offshore wind (or tidal 
energy) is a competence of the Federal government. On 21 March 2004, the federal government 
set a target of 2000 MW for electricity from offshore wind in 2020. To achieve this target a 
contribution of the grid operator is introduced (financing for network expansion, purchase of green 
certificates). The Federal government also guarantees project investments in case of interruption 
by authorities. In 2008, the Federal government also decided to simplify application procedures for 
wind energy projects. 
 
In 2013, the offshore subsidy system was adjusted from a system with a fixed price to a system 
with a flexible price. This new subsidy system will apply to all offshore wind farms where 
construction has not yet started. The price for green certificates will be determined by the 
Levelized Cost of Energy (LCOE) for offshore wind energy and will be regularly re-evaluated to take 
into account changing conditions in production cost and electricity prices. This will ensure that 
support to offshore wind energy will be sufficient without imposing higher costs for residential and 
industrial consumers than necessary.  

Assumptions & calculation 

The general approach used to calculate the impact of this measure on CO2 emission reductions is: 
 

# ( %& ! 
  
With:  

C the average installed capacity 
H the equivalent number of working hours at full load per year 
EFCCGT   the emission factor of a CCGT installation (g CO2/kWh) 
A allocation factor (to the federal PAM) 

 
As offshore wind energy is solely the responsibility of the Federal government, an allocation factor 
of 100% of the emission reductions to the federal level is used.  
 
For the period 2008-2012 we have used information provided by the FPS Economy on the actually 
installed capacity and electricity production of offshore wind energy [10]. The data for 2013 were 
taken from the annual report of the CREG [11]. For 2014, data was received from FPS Economy, DG 
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Energy (12/2/2015).  For the period 2015-2020 we have used the prognoses also provided by the 
FPS Economy [10]6. This means that 2156 MW (min) and 2347 MW (max) will be operational at the 
end of 2017.  
 
The current regulatory framework for offshore wind does not foresee additional capacity after 
2020. All available concessions have been allocated. This does not exclude that in a later future this 
will not be possible. For the minimum scenario in the projections until 2035 we therefore assumed 
that there will be no further development of offshore wind energy (in line with a WEM scenario). 
Wind turbines that exceed the life expectancy are however assumed to be replaced. For the 
maximum scenario we assume that 4000 MW of offshore wind energy could be installed by 2050. 
This is based on the reference scenario of [12].  
 
We have used the projections provided by the FPS Economy with the assumption of 3100 full load 
hours for offshore wind energy. This is on the lower end of the scale, for which there are 
estimations of up to 3500 full load hours. Based on the reported data on production and installed 
capacity in 2011 (a year when no additional capacity was installed and thus all electricity in that 
year was produced by wind turbines that were already operational at the start of the year), it can 
be calculated that the number of full load hours was 3506. For our assessment we kept the 3100 
full load hours in all scenarios because a) this is only data from one year and does not necessarily 
reflect conditions in other years; b) the wind turbines are still relatively new and so downtime for 
maintenance or due to technical malfunctioning is likely to be very small, whereas this will increase 
when turbines are older; c) the efficiency of the offshore wind turbines will decrease with age [13]. 
For the maximum scenario we have used 3300 full load hours. 
 
The expected life time of offshore wind turbines is estimated to be 20 years. For the projections up 
to 2020 this will not have an effect. For the projections up to 2035, it is assumed that old offshore 
wind turbines will be replaced by new installations.  

Results 

 

Figure 3. EP-A01 annual emission reductions (in kt CO2-eq.) 

                                                           
6
 One company involved in the installation of offshore wind turbines in Belgium is experiencing financial difficulties since 

2013. At this moment, it is still difficult to predict how this will impact the further long term development of offshore 
wind energy in Belgium. 
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The difference between the minimum and maximum scenario is relatively small7. The total impact 
could result in an emission reduction of more than 2500 kt CO2 starting from 2018.  
 
In the context of a study for WRI, indirect effects from this policy were assessed [4]. These effects 
included increased life cycle emissions from offshore wind turbine production and installation and 
life cycle emissions from CCGT power plants (mainly transport of natural gas). These effects only 
affected the results marginally. A component that could be relatively more important is the 
macroeconomic effect resulting from increased electricity prices as a result of the subsidy system. 
It would lead us too far to incorporate this into our assessment, considering the uncertainty of how 
the subsidy system will affect the electricity prices in future and how this additional cost will be 
divided among residential and industrial consumers. 

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

Description 

In addition to the green certificates scheme, the Belgian authorities have implemented several 
measures to promote the generation from renewable energy sources (RES). RES and CHP producers 
enjoy priority access to the grid in all regions. The regions offer ecology grants that can be 
cumulated with the federal measures. The Federal government has also taken a number of 
additional measures which reduce the relative cost of electricity from RES. It has established a 
ǎǇŜŎƛŀƭ ŜȄŎƛǎŜ ǘŀȄ ƻƴ Ŧƻǎǎƛƭ ŦǳŜƭ ŦƻǊ ŜƭŜŎǘǊƛŎƛǘȅ ǇǊƻŘǳŎǘƛƻƴ ƛƴ нллпΥ мр ϵκǘƻƴ ŦƻǊ ƘŜŀǾȅ ƻƛƭ ŀƴŘ уΣср 
ϵκǘƻƴ ŦƻǊ Ŏƻŀƭ ŀƴŘ ŀƴ ŀŘŘƛǘƛƻƴŀƭ ϥ/ƻǘƛǎŀǘƛƻƴ ǎǳǊ ƭϥŞƴŜǊƎƛŜκ.ƛƧŘǊŀƎŜ ƻǇ ŜƴŜǊƎƛŜϥ ƻŦ о ϵκǘƻƴ ƻŦ ŎƻŀƭΦ Lƴ 
parallel it has ended the system of excise duty exemptions for coal, coke, lignite and heavy fuel oil, 
which were previously exempt from excise duty for electricity production (EP-A03).  

Assumptions & calculation 

The excise tax on coal makes both natural gas and biomass relatively more attractive for electricity 
production. In this study we have only quantified the impact related to a shift from coal to biomass. 
The impact of the measures on a shift from coal to natural gas for electricity production is too 
complex to evaluate here, because the decisions of electricity producers on the fuel mix depend on 
the coal and gas prices, availability of power plants, the electricity demand level, which all are a 
function of time. Note however that since 1995 until 2011, gross electricity production with natural 
gas is increasing and gross electricity production with coal is decreasing at a constant rate, without 
an apparent effect of the additional tax. What is apparent is the biomass co-combustion that 
started in 2000 but only took off after 2004. 
 

                                                           
7
 The minimum and maximum scenario only take into account a part of the uncertainty related to this assessment.  
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Figure 4. Share of solid biomass, natural gas and coal in the total gross electricity 
production in Belgium.  

The emission reduction is calculated as:  
 

ὉὙ 0 %&!& 
  
With:  

PBIO Electricity production from biomass (MWh) 
EF The average emission factor of a coal-fired power plant in Belgium (ton 

CO2/MWh) 
AF Allocation factor (%) 

 
For the shift from coal to biomass, there is an overlap with the regional green certificate system, 
which is an important financial incentive promoting biomass use in coal fired power plants, and the 
ETS. Regional authorities are responsible for the allocation of allowances in the period 2005-2012. 
We have therefore also taken a fixed carbon price into account. To determine the allocation factor, 
the impact has been divided between the federal and the regional PAMs proportionately to the 
relative size of the impact of these measures on the cost of electricity production. The taxes on coal 
result in an increase of electricity production costs from coal estimated at 4,4 ϵκa²ƘΦ ¢ƘŜ ƎǊŜŜƴ 
certificate system results in a decrease of electricity production costs from biomass estimated at 63 
ϵκa²ƘΦ ¢ƘŜ 9¢{ Ƙŀǎ ǊŜǎǳƭǘŜŘ ƛƴ ŀƴ ƛƴŎǊŜŀǎŜ ƻŦ ǘƘŜ Ŏƻǎǘ ƻŦ ŀƴ ŜǎǘƛƳŀǘŜŘ 9,5 ϵκa²Ƙ όōŀǎŜŘ ƻƴ м0 
ϵκǘƻƴ /h2). Thus, the difference in the cost of electricity production between coal and biomass was 
decreased by a total of 77 ϵκa²Ƙ ŘǳŜ ǘƻ ǘƘŜǎŜ t!aǎΦ ¢ƘŜǊŜŦƻǊŜΣ рΣ7% of the emission reduction 
was allocated to the federal PAM8.  
 
In 2012, electricity production from biomass in coal fired power plants was 2547 GWh. An increase 
of 601 MWh compared with 2011. Two scenarios were considered for the period 2013-2020: 

¶ no increase of biomass electricity production for 2013-2020 compared to 2012;  

                                                           
8
 We have kept this allocation factor constant, although the financial incentive provided by ETS and the regional green 

certificate system is flexible.  
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¶ a linear increase of co-combustion of biomass (corresponding with an annual increase of 
177 GWh), until the production reached 2811 GWh. This maximum is based on a 
maximum increase of biomass cogeneration up to 5500 GWh [14]. 

Results 

The impact of the federal PAM is small compared to the emission reductions that are achieved by 
biomass co-combustion in Belgium (2420 kt CO2-eq. in 2020). The reason is the relatively small 
incentive the federal tax provides compared to the regional PAMs. It is likely that the federal tax 
has little (if any) additional impact compared to the regional green certificate schemes and the 
ETS9.  
 

 

Figure 5. EP-A02 annual emission reductions (in kt CO2-eq.) 

EC-A05 & EC-B04: Energy label and Ecodesign 

Description 

The Federal government supports initiatives to assess the effectiveness of labels to inform 
consumers correctly. Uniformisation of information on energy labels was a priority under the 
former 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 important consumer goods [15].  
 
Although not specifically included in the description of this PAM in the National Climate Plan, there 
is also a clear overlap with the Ecodesign directive (and its implementing measures). The 
responsible authority for preparing and implementing an integrated policy to promote sustainable 

                                                           
9
 Exemplifying this is the Max Green biomass power station that stopped operations when the Flemish government no 

longer awarded green certificates to them and started up again when this decision was later revoked 
(http://www.argusactueel.be/binnenlands-nieuws/biomassacentrale-max-green-weer-op-gang). 

http://wathelet.belgium.be/nl/bevoegdheden/leefmilieu/
http://www.argusactueel.be/binnenlands-nieuws/biomassacentrale-max-green-weer-op-gang
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products and consumption is the Federal Policy Division of Products and Chemicals. Among the 
tasks of this division is the maximisation of the implementation of the Ecodesign directive.  

Assumptions & calculation 

To estimate the energy savings associated with the implementation of the Ecodesign directive, we 
used existing and publically available studies.  
 
The study of Renders et al. [16] estimated energy savings specifically for Belgium. In this study 
however only six (i.e. televisions, standby and off-mode losses, circulators, household refrigerating 
appliances, household washing machines and household dishwashers). Renders et al. [16] used 
three different methodologies:  

¶ A proxy methodology, which is based on the European preparatory studies and impact 
assessments for the EU-27 by 2020 [17]. This impact assessment is for all Member States 
combined and by using different approximations, the share of Belgium is estimated.  

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

¶ A bottom-up Belgian specific stock and market model.  
 
For this study we have used the proxy methodology. Although the approach is the least complex 
and is not specific for the Belgian context (like the bottom-up Belgian stock model), the study of 
Renders et al. [16] showed that the results are very similar to the results obtained with the two 
other methodologies. This allows us to expand the assessment to other product lots, for which 
information at EU level was available. We based our assessment mainly on [16] and [17], which 
included 13 product lots. This was necessary because the technologies that contributed most to 
energy savings were electric motors, tertiary lighting, standby and off-mode and fans, which were 
not considered in the study of Renders et al. [16], except for standby and off-mode. 
 
The impact assessments quantify the estimated annual savings, compared to the baseline for the 
EU-27 by 2020. The results of the impact assessments are summarised in Table 4.  

Table 4. Estimated savings of adopted implementing measures by 2020 compared 
to baseline [16], [17]. 

Adopted implementing measures Estimated savings (annual 
savings by 2020) in TWh 

Additional savings (annual 
by 2020) in TWh 

Standby and off-mode losses of electrical and electronic 
equipment 

35 0 

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

34 0 

Air conditioners and comfort fans 11 0 

Total 365 37,9 
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In the meantime, Ecodesign requirements for several other product lots have been implemented 
and planned, including domestic tumble dryers, computers, domestic room and water heaters and 
vacuum cleaners. These have not been included in our assessment, but the impact on energy 
consumption and GHG emissions of most of these appliances is expected to be small. The impact of 
room and sanitary hot water heaters for EU27 has recently been assessed by Elsland et al. [18] who 
estimated the impact of lot 1 and lot 2 in 2050 to be respectively 653 and 37 PJ. Elsland et al. [18] 
also considered a scenario with more ambitious efficiency requirements, considered in the 
maximum scenario, with a total impact in 2050 of respectively 1011 and 78 PJ. From the missing 
implemented and planned lots in the assessments above (see Table 4), room and sanitary hot 
water heaters would presumable contribute most to GHG emission reductions.  
 
The annual estimated energy savings at the EU-27 level can be disaggregated into a Belgian specific 
estimate using different scaling ratios. These ratios or factors are the factors that also explain 
differences among Member States in the energy consumption of the 13 types of equipment. 
 
Demographic information is in most cases the most appropriate factor. Population size (for 
personal equipment such as mobile telephones) or the number of households (for household 
appliances such as refrigerators) will be the most important factor explaining differences among 
countries in electricity consumption of specific equipment. Additionally, also economic 
information, such as GDP or purchasing power parity (PPP), could be considered. This could be 
particularly relevant for equipment for the tertiary sector or for industry. Also for certain domestic 
equipment, which are considered as luxury items, the PPP could be an important factor explaining 
differences among European countries. Finally for some equipment specific factors might be 
better. For instance, for standby energy consumption the total electricity consumption could be a 
better factor. For all equipment related to heating and cooling, also the heating degree days and 
cooling degree days would be relevant factors to take into account. Although statistics are available 
on the heating degree days in EU-27 and each member state separately, this is not the case for the 
cooling degree days.  
 
For the purpose of this assessment, we have used the same factors and data as the study of 
Renders et al. [16] (Table 5). 
 
In 2013, CLASP [19] published a new report that assesses the additional energy savings potential 
from seven product groups where the existing implementing measures are coming up for review 
between now and the end of 2014: household refrigerating appliances, external power supplies 
(EPS), household washing machines, household dishwashers, tertiary lighting, non-directional 
household lamps and simple set-top boxes (SSTB) [19]. This study thus gives an insight into how 
revisions to the implementing measures could increase the energy savings. The results of this study 
are considered as a maximum scenario. In 2020, the Ecodesign directive could result in an annual 
energy saving of 10 TWh. Assuming that the energy savings will be achieved linearly between 2010 
and 2020, the Ecodesign directive could achieve a total cumulative energy saving over the 2010-
2020 period of 54 TWh, 75 TWh if additional measures were taken [19].  
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Table 5. The share of the total EU-27 energy savings that can be allocated to 
Belgium by 2020 based on different factors (source: Eurostat). 

Factor Share (%) Used for 
Population size  2,8% - 
Population size and GDP* 2,3% - 
Number of households 2,2% Televisions, circulators, refrigerators, 

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

Number of households and GDP* 2,6% - 2,7% Dishwashers. 
GDP 2,9% Electrical motors, fans, tertiary lighting. 
Electricity use 2,9% - 3,0% Standby and off-mode, external power 

supplies. 

 * in these calculations, GDP is compensated for PPP. 

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

Results 

An estimated 4216 kt CO2 emissions could be avoided (4723 kt CO2 in the maximum scenario). 
Compared to the Federal PAMs, the impact of the Ecodesign directive would be very high. The EU 
already estimated that the 13 implementing measures would result in an annual energy savings by 
2020 equivalent to more than 12% of the final EU electricity consumption in 2009 [16]. Our 
estimated emission reduction by 2020 is more than 3% of the total GHG emissions in 2011 in 
Belgium.  
 

 

Figure 6. EC-A05 annual emission reductions (in kt CO2-eq.). 
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The impact of the implementation of the Ecodesign directive is very significant compared with 
emission reductions achieved by the other PAMs and is in the same order of magnitude as measure 
EC-B01. This can be explained by the fact that the impact is allocated entirely to the Federal 
government and that not only the residential sector is targeted.  

EC-B01: Financial incentives for rational use of energy  

Description 

Tax reductions and subsidies have been granted for part of the cost of investments aiming to 
increase energy efficiency in households (including the use of renewable energy resources). The 
Federal government offers a tax reduction to all households that have improved the energy 
efficiency of their existing house via, for instance, condensing or solar boilers, PV installations, roof, 
floor and wall insulation. The eligible technologies and the amount of tax reduction was not all 
years the same. Additionally, regional authorities also offered a premium for the same 
technologies.  
 
Based on the government agreement of December 2011, tax reduction measures will come to an 
end from 2012 onwards with one exception. The tax reduction for roof insulation has been 
retained, but the maximum of 40% of the investment has been reduced to 30% and the reduction 
can no longer be spread over several years. From 2015 onwards, regions are responsible for this 
tax reduction and can decide independently to continue, alter or stop the measure. 

Assumptions & calculation 

The general approach (see also Figure 7) used to calculate the total CO2 reduction for this measure 
per year is as follows: 
 

ὉὙ ὃὊ ὔ ὟὉὙ  

  
With:  
ʅ Summation for all i types of investments eligible under EC-B01 
Ni Number of applications per type of investment  
UERi Unit emission reduction per investment (kg CO2) 
AFi Allocation factor per type of investment (%) 

 
The reduction resulting from investments made from 2004 are taken into account. The free rider 
and multiplier effect are assumed to compensate each other [20]. The rebound effect is assumed 
to have no impact. This probably overestimates the impact as the direct rebound effect on 
residential heating can be as high as 20-40% [21].  
 
The number of tax deductions is based on information from FPS Finance and regional data (see 
below). 
 
For each type of technology, a unit emission reduction is calculated for a single replacement. 
Details on the methodology and assumptions for each technology are presented below.  
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Figure 7. Schematic overview of the calculation method for EC-B01. 

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

Results 

The results are shown in Figure 8. The data slightly deviates from the earlier reports because we 
performed the Monte Carlo analysis again resulting is some minor differences in the mean unit 
emission reductions. The ex-ante estimate also changed based on the latest information we 
received from FPS Finance.  
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Figure 8. EC-B01 emission reductions (in kt CO2-eq.). 

Number and distribution of tax deductions among types of technology 

The number of tax deductions within EC-B01 was provided by personal communication with the 
FPS Finance, for the years 2003 to 2012. The data are listed in Table 6. 
 
From income year 2009, taxpayers are allowed to spread the fiscal deductions over three years. 
However, this information has to be reported in different fields in the tax declaration, so there is no 
double counting of information. Also, a tax credit has been introduced for non-tax payers from 
2009 onwards.  

Table 6. Number of requests for a tax deduction [22]. 

 Number of requests* 

2003 96762 

2004 105913 

2005 110511 

2006 167929 

2007 241664 

2008 363242 

2009 412678 

2010 566188 

2011 673526 

2012 183980 

 
 
For the period 2004-2009 the assumptions of the previous report have been maintained. For the 
Monte Carlo simulation, the number of tax deductions for each technology is picked from a 
uniform distribution between a minimum and maximum value for the years 2004 to 2009. In the 
minimum scenario we have made an estimation of the number of tax deductions per technology 
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based on available (although in some cases partial) information of the regional grants10 and the 
number of PV installations from the CWAPE and VREG websites. For the alternative scenario we 
have made an estimate of the number of boiler replacements, solar boilers, PV and passive houses 
based on statistics (e.g. sales statistics, VREG, CWAPE) and regional grants. From the total number 
of tax deductions, we have estimated the number for the maintenance of heating systems. Finally, 
estimates (boiler replacements, solar boilers, PV, passive houses and maintenance of heating 
system) were subtracted from the total number of tax deductions from the FPS. The remaining part 
of tax deductions was divided among the remaining technologies (glass replacement, roof 
insulation, floor and wall insulation (2009 and 2010 only), thermostats and EAP). For the period 
2010-2012, the information from FPS Finance is more detailed and is split among certain (groups 
of) technologies. This makes it possible to assess the actual number of applications for some 
technology and improve our estimation of the number of applications for others. For heat pumps, 
solar boilers, PV, passive house, low energy and zero energy houses information is available on the 
number of applications11. For the other technologies, the total aggregated number of applications 
was known and was divided among the different technologies. From 2012 the number of 
applications has gone down markedly because from then onwards only roof insulations12 are 
eligible for a tax deduction.  
 
For the projections of the number of applications for the period 2013-2035 we have assumed two 
different scenarios:  

¶ the number of tax deductions for roof insulation are kept constant until 2020 and reduce 
afterwards with 80% per year in the period 2021-2035; 

¶ the number of tax deductions for roof insulation goes down with 10% per year until 2035; 
and all possible combination between these two extremes. Both scenarios result in a similar 
number of roofs that will be insulated in 2035, approximately 30% of all houses (in 2014).  
 
From 1 January 2015, regions are responsible for the tax deduction and can stop or continue this 
PAM. For the assessment, it is assumed that the tax deduction will be maintained. This will only 
have an impact on the results for the total impact and not on the impact of the federal part, as no 
additional impact will be allocated to the federal government from  2015 (see section allocation). 

Unit CO2 reductions per technology 

As already mentioned, it has been decided to use the same methodology as for the National Energy 
Efficiency Action Plan in the framework of the ESD directive. Flanders allowed us to use the 
available information on the unit energy savings that have been used in their regional plan 
(updates from September 2011). Personal communication with the Flemish government showed 
that the energy savings have not been updated and will not be updated in the near future.  
 
There are two baselines: the average existing stock in 1995 for investments made in the years prior 
to 2008, and the average existing stock in 2007 for investment made from 2008 onwards.  
 
In the following sections, we will discuss in more detail the assumptions to calculate the unit 
savings per technology.  
 
                                                           
10

 Annual reports 2007-2009 of IVEKA, IMEWO, IMEA, GASELWEST, INTERGEM, IVERLEK and SIBELGAS and presentation 
άƛƴŎƛǘŀƴǘǎ ŦƛƴŀƴŎƛŜǊǎ ǇƻǳǊ ǘǊŀǾŀǳȄ ŞŎƻƴƻƳƛǎŜǳǊǎ ŘΩŞƴŜǊƎƛŜǎέ ǇŀǊ LǊΦ bƛŎƻƭŀǎ {ǇƛŜǎ ό/ƻƴŦŞŘŜǊŀǘƛƻƴ /ƻƴǎǘǊǳŎǘƛƻƴ ²ŀƭƭƻƴƴŜύ 
24/10/2010. 
11

 For the number of solar boilers and PV in 2010 and the number of solar boilers and heat pumps in 2011 we did have to 
split this up ourselves. 
12

 A tax deduction for other technologies was still allowed in 2012 if the investment was done before 2012 and tax 
deduction had not been applied for income year 2011.  
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Condensing boiler 
 
For this group of tax deductions, it is also possible to get a tax deduction for the maintenance of 
the heating system. We consider the corresponding energy saving and CO2 reduction to be 
negligible. As a unit reduction we have calculated the replacement of an old system by a new 
system based on natural gas. We have based our calculation on the harmonised methodologies 
ǇǊƻǇƻǎŜŘ ōȅ ǘƘŜ 9¦ ŦƻǊ ǘƘŜ 9{5 ŘƛǊŜŎǘƛǾŜΦ ¢Ƙƛǎ ǳǎŜǎ ǘǿƻ ōŀǎŜƭƛƴŜǎ ŦƻǊ ΨƻƭŘΩ ǎȅǎǘŜƳǎΥ мффр ŀƴŘ нллтΦ 
The new system is either a high efficiency or a condensing boiler on natural gas. 
 
The unit emission reduction (in GJ per boiler) is calculated as: 
 

ὟὉὙ  ὗ  
ρ

– ὦὩὪέὶὩ
 
ρ

– ὥὪὸὩὶ
 ὉὊ  

 
ςτ  σȟφ  ὈὈ  Ὗ  ὃ πȟστ  ὲ  ὠ  Ὠ  

ρππππππ
   

ρ 

– ὦὩὪέὶὩ
 
ρ

– ὥὪὸὩὶ  
  ὉὊ 

  
With:  

UERcondensing boiler Unit emission reduction for condensing boiler (kg CO2) 
Q Heat demand (MJ/year) 
EF Weighted emission factor, depending on which replacements are made (kg 

CO2/MJ) 
U Average heat loss coefficient (W/m2K) 
A Average loss area (m2) 
DD Number of heating degree days  
n Ventilation (volume/h), depending on the age of the building 
V Heated volume (m³) 
d Correction factor for temperature reductions during night (86% for 75% of 

the time) 

b́efore   System efficiency heating before replacement (%) 

áfter  System efficiency heating after replacement (%) 
 
The specific values in the formula are those of the Flemish household model [23], and the energy 
reductions used for the calculation in this study are directly taken from the model. Only the 
multiplication with the appropriate emission factors was done outside the model, depending on 
the types of replacement considered. 
 
The percentages of types of replacements are assumed to have a triangular probability distribution 
for the Monte Carlo analysis. With these changing probability distributions, the unit savings have a 
normal distribution with a 10% standard deviation.  
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Table 7. Assumptions used in the calculation of the CO2 unit reduction for 
replacement of boilers ς baseline 1995. 

Input parameter Min Mean Max Source 

% type of replacement     

     NG old by NG ER+ 0% 5% 10% Estimated 

     NG old by NG condensing Calculated by difference  

     HO old by NG ER+  5% 10% 15% Estimated 

     HO old by NG condensing 20% 35% 50%  

Unit energy saving per type of replacement (GJ)     

     NG old by NG ER+  30  Based on data Flanders (EE) 

     NG old by NG condensing  38  Based on data Flanders (EE) 

     HO old by NG ER+   52  Based on data Flanders (EE) 

     HO old by NG condensing  63  Based on data Flanders (EE) 

Table 8. Assumption used in the calculation of the CO2 unit reduction for 
replacement of boilers ς baseline 2007. 

Input parameter Min Mean Max Source 

% type of replacement     

     NG old by NG condensing Calculated by difference  

     HO by NG condensing 20% 40% 60%  

Unit energy saving per type of replacement (GJ)     

     NG old by NG condensing  16  Based on data Flanders (EE) 

     HO  by NG condensing  44  Based on data Flanders (EE) 

 
 
The emission factors used for the different fuel types are the IPCC default values, which are kept 
constant. The Monte Carlo analysis gave a CO2 unit reduction for baseline 1995 of 3135 kg CO2, 
with a standard deviation of 160. For the baseline 2007, the unit CO2 reduction is 1834 kg CO2 with 
a standard deviation of 194.  
 
Heat pump 
 
The CO2 reduction for the installation of a heat pump is calculated using the following formula: 
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With:  

UERheat pump Unit emission reduction for heat pump (kg CO2) 
E baseline Average CO2 emission of baseline (kg CO2) 
C Average capacity (MWth) 
H Number of equivalent full load working hours (h) 
EF Emission factor of CCGT power plant (kg CO2/MWh) 
COP Coefficient of performance (yearly average) 

 
The reference situation or baseline in this case is the average fuel mix used for heating purposes in 
new houses in Belgium. The correction for electricity use is based on the coefficient of performance 



    
 

36 

of the heat pump (COP, ratio of the useful heat to the electricity consumption) and the average CO2 

emission factor for electricity produced in a CCGT plant.  
 
In the following table, the input parameters and their minimum and maximum value are presented. 
These are mostly based on expert judgement, data from literature or from the data used in the 
methods developed by Flanders for the ESD directive (performances). They are assumed to have a 
triangular distribution. The data used for each parameter and the source are described in the Excel 
file.  
 
The Monte Carlo analysis gave a CO2 unit reduction of 1926 kg CO2, with a standard deviation of 
393.  

Table 9. Assumptions used in the calculation of the CO2 unit reduction for heat 
pumps. 

Input parameter Min Mean Max Source 

capacity installation (kWth) 6 8 10 Estimated  

working hours (h/y) 1500 2000 2500 Estimated  

COP 2,5 3,5 4,5 Estimated  

% of occurence in new buildings     

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

     NG ER top Calculated by difference  

     heating oil optimaz 0,11 0,21 0,31 Estimated 

     heating oil elite 0 0,10 0,2 Estimated 

tŜǊŦƻǊƳŀƴŎŜ ʹол҈     

     NG ER+ 90% 95% 100% See condensing boiler 

     NG condensing 86% 95% 100% See condensing boiler 

     heating oil Optimaz 78% 83% 88% See condensing boiler 

     heating oil Elite 78% 83% 88% See condensing boiler 

 
Double glazing 
 
For double glazing, Flanders has calculated unit energy reductions of replacement of single or 
double glazing by high efficiency double glazing for all years from 2004 to 2020. The results vary 
from 12 (2004) to 7 (2020) GJ for the replacement of single glass and from 18 (2004) to 12 (2020) 
GJ for the replacement of double glass. The latter is higher, because the model results (based on 
data from subsidies) assume that the area replaced is higher. The calculation of the energy savings 
in the model and emission reductions is based on the harmonized bottom-up method of the EU for 
the ESD directive. 
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With:  

UERglazing UUnit emission reduction for glazing (kg CO2) 
Ubefore Heat loss coefficient glass before replacement based on household model 

output for 1995 and 2007 (W/m2K) 
Uafter Heat loss coefficient glass after replacement (1,2 W/m2K) 
A Average loss area (glass area) based on information from grid managers 
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(m2) 
DD Number of heating degree days  
 ́ Total system efficiency for heating (%) 

EF Weighted emission factor for the fuel mix of existing houses for heating (in 
kg/GJ) 

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

 
The specific values in the formula are those of the Flemish household model and the energy 
reductions used for the calculation in this study are directly taken from the model. Only the 
multiplication with the appropriate emission factors was done outside the model, depending on 
the fuel mix in the reference years 1995 or 2007.  
 
The resulting unit CO2 savings per year are listed in the following table.  

Table 10. Unit CO2 emission reduction for replacement of single or double glass. 

Unit CO2 emission reduction per 
installation 

2004 2005 2006 2007 2008 2009 2010 2011 

CO2 reduction (kg)- single glass 741 648 695 695 461 434 477 477 

CO2 reduction (kg)- double glass 1123 1123 1158 1251 776 674 789 789 

 
 
Since we do not know which percentage of the replacements is for single glass or double glass, we 
have calculated an average unit CO2 reduction, with a triangular distribution between 0 and 100% 
of both. We also assumed a normal distribution with a 10% standard deviation for the unit savings 
each year.  
  
The Monte Carlo analysis gave the following CO2 unit reductions and deviations.  

Table 11. Average unit CO2 emission reduction for replacement of single or double 
glass. 

Unit CO2 emission reduction per 
installation 

2004 2005 2006 2007 2008 2009 2010 2011 

Average 930 890 922 968 621 554 632 632 

Standard deviation 107 120 114 142 83 64 79 79 

 
 
Roof insulation 
 
As for double glazing, Flanders has also calculated unit energy reductions of roof insulation for all 
years from 2004 to 2020.  
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With:  

UERroof Unit emission reduction for roof insulation (kg CO2) 
Ubefore Heat loss coefficient roof before replacement, 1995 or 2007 based on 

household model output (W/m2K) 
Uafter Heat loss coefficient roof after replacement based on information from grid 

managers (W/m2K) 
A Average loss area based on information from grid managers (m2) 
DD Number of heating degree days  
 ́ Total system efficiency for heating based on household model 

EF Weighted emission factor for the fuel mix of existing houses for heating (in 
kg/GJ) 

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

 
The specific values in the formula are included the Flemish household model [23], and the energy 
reductions used for the calculation in this study are directly taken from the model. The results vary 
from 43 (2004) to 24 (2020) GJ. Only the multiplication with the appropriate emission factors was 
done outside the model, depending on the fuel mix in the reference years 1995 or 2007.  
 
The resulting unit CO2 savings per year are listed in the following table.  

Table 12. Unit CO2 emission reduction for roof insulation. 

Unit CO2 emission reduction per 
installation 

2004 2005 2006 2007 2008 2009 2010- 2035 

CO2 reduction (kg) 2507 2224 2224 2174 1449 1439 1517 

 
 
We assume for the overall Monte Carlo analysis a normal distribution with a 10% standard 
deviation for the unit emission reductions each year.  
 
Thermostatic valves or time regulated thermostats 
 
The CO2 reduction of an installation of thermostatic valves or regulated thermostats is calculated as 
follows: 
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With:  

UERvalves Unit emission reduction for thermostatic valves (kg CO2) 
EF Weighted emission factor for the fuel mix of existing houses in Belgium for 

heating (kg CO2/GJ) 
Q Heat demand based on model results (GJ) 

b́efore System efficiency heating before replacement (%) 



    
 

39 

áfter System efficiency heating after replacement (%) 
 

The heat demand is a calculated result from the Flemish preliminary results (see also condensing 
boiler). There are two ōŀǎŜƭƛƴŜǎ ŦƻǊ ǘƘƛǎ ƘŜŀǘ ŘŜƳŀƴŘΥ мффр ŀƴŘ нллтΦ ¢ƘŜ ǇŀǊŀƳŜǘŜǊ ʹ όǎȅǎǘŜƳ 
efficiency) is the combined result of different efficiencies: distribution efficiency, emission 
efficiency and control efficiency. This last efficiency is changed by introducing thermostatic valves 
or more regulation.  
 
The reference situation is a non-efficient regulation system. 
 
In the following table, the input parameters and their minimum and maximum values are 
presented. These are based where possible on the same (preliminary) assumptions and model 
results from the Flemish calculation for the energy efficiency directive. Other assumptions are 
based on expert judgement or data from literature, and assumed to have a triangular distribution.  
 
For the baseline 1995, the Monte Carlo analysis gave a CO2 unit reduction of 173 kg CO2, with a 
standard deviation of 406. For baseline 2007, the reduction was 11 kg CO2, with a standard 
deviation of 237.  

Table 13. Assumptions for the calculation of CO2 unit reduction for thermostatic 
valves and time regulated thermostats. 

Input parameter Min Mean Max Source 

Average heat demand 1995 (GJ) 99 119 139 Flemish model  

Average heat demand 2007 (GJ) 85 105 125 Flemish model 

d́ (distribution efficiency) 0,90 0,95 1 Estimated  

é (emission efficiencency) 0,90 0,95 1 Estimated  

ŕ (control effciency)     

      with control 0,88 0,98 1 Estimated  

      without control 0,86 0,95 1 Estimated  

% of occurence in houses      

      NG HR+ Calculated by difference  

      NG HR top 15 20 25 Estimated 

      HO optimaz 15 20 25 Estimated 

      HO optimaz elite 15 20 25 Estimated 

      Old 15 20 25 Estimated 

 
 
Energy audit 
 
No calculations are made here, since the audits give clients information on the measure they can 
take to reduce their energy use. The impact of the measures itself is included under each of the 
technologies implemented as a result of the audits.  
 
Solar thermal systems 
 
For the Flemish energy, preliminary energy savings per year, per m2 installed and type of fuel were 
performed. The results are shown below. 
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Table 14. Energy savings (in kWh/m²) for solar thermal systems per m
2
 installed. 

Unit energy savings 
(kWh) 2004 2005 2006 2007 2008 2009 2010 2011 2012 

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

 2013 2014 2015 2016 2017 2018 2019 2020 

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

  
 
The emission reduction is calculated based on the harmonized bottom-up calculation method for 
the ESD directive.  
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With:  

UERsolar Unit emission reduction for solar thermal systems (kg CO2) 
P Average annual production by solar system (GJ/m²) 
S Average size of solar system (m²) 
 ́ Efficiency to produce warm water (%) 

EF Weighted emission factor depending on fuel type type/technology (kg 
CO2/GJ) 

 
Values for the reference efficiency to produce warm water are derived from the Flemish household 
model. A harmonized value for the average production by solar systems was used: 390 kWh/m² 
(1,404 GJ/m²). If we take into account an average of 4,2 m2 installed and the appropriate emission 
factors per fuel type, we can calculate the total CO2 reduction per installation per year. The results 
are presented in the following table. 

Table 15. Unit CO2 reduction for solar thermal systems. 

Unit CO2 emission reduction 
per installation 

 2004 2005 2006 2007 2008 2009 2010 2011 

CO2 reduction (kg)  355 353 349 345 342 339 337 334 

 2012 2013 2014 2015 2016 2017 2018 2019 2020 

CO2 reduction (kg) 332 330 316 313 310 308 305 303 301 

 
 
We assume for the overall Monte Carlo analysis a normal distribution with a 10% standard 
deviation for the unit emission reductions each year.  
 
PV systems 
 
The CO2 reduction from installing a PV system is calculated with the following formula: 
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With:  

UERPV Unit emission reduction for PV (kg CO2) 
S Average installation size (kWp) 
P Average yearly production (kWh/kWp) 
EF CO2 emission factor of CCGT power plant (kg CO2/kWh) 

 
As reference the electricity production of a CCGT is considered, since PV electricity will most likely 
replace this type of electricity production.  
 
In the following table, the input parameters and their minimum and maximum values are 
presented. The average production has been adjusted to be in line with the data used for the 
energy efficiency directive. The assumptions are assumed to have a triangular distribution.  

Table 16. Assumptions on the input parameters for the calculation of the CO2 unit 
reduction for a PV system. 

Input parameter Min Mean Max Source 

Average installation size (households) (kWp) 2 2,5 3 Estimated 

Average production (kWh/kWp,y) 750 850 950 See ESD  

 
 
The Monte Carlo analysis gave a CO2 unit reduction of 808 kg CO2, with a standard deviation of 77.  
 
Passive houses 
 
The CO2 reduction from a passive house is calculated with the following formula: 
 

ὟὉὙ % %& % %&  

  
With:  

UERpassive Unit emission reduction for passive houses (kg CO2) 
Enew Primary energy need of a new house (MJ) 
Epassive Primary energy need of a passive house (MWh) 
EFnew Average emission factor based on the fuel mix from NIS (kg CO2/MJ) 
EFpassive Emission factor based on CCGT (kg CO2/MWh) 

 
The reference is a new house instead of a passive new house. The energy carrier mix for heating in 
new houses was taken from building statistics of Statistics Belgium. It was assumed the passive 
house needs no extra heating, only passive heating. Ventilation requires a certain amount of 
electricity. The emission factor for this electricity is the emission factor for a CCGT unit.  
  
In the following table, the input parameters and their minimum and maximum values are 
presented. These are mostly based on expert judgement or data from literature, and assumed to 
have a triangular distribution.  
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Table 17. Assumptions for the calculation of the unit CO2 reduction for passive 
houses. 

Input parameter Min Mean Max Source 

energy need passive house (kWh/m2) 10 15 20 Estimated 

energy need new housing (present state) (kWh/m2) 80 90 100  

average m2 (new houses) 84 104 124 Estimated 

ŜŦŦƛŎƛŜƴŎȅ ʹол҈  0,85 0,94 1 Estimated 

% occurrence new housing (energy carrier heating)     

     natural gas Calculated by difference 

     heating oil 0 2,0 4,0  

     coal 0 0,02 0,04  

     electricity  0 2,5 5,0  

 
 
The Monte Carlo analysis gave a CO2 unit reduction of 2141 kg CO2, with a standard deviation of 
212. 
 
Floor insulation 
 
The CO2 reduction from floor insulation is calculated with the following formula: 
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With:  
UERfloor Unit emission reduction for floor insulation (kg CO2) 
aj 0,33, see K level calculation (floor) 
Ubefore Heat loss coefficient floor baseline (W/Km²) 
Uafter Heat loss coefficient floor with measure (W/Km²) 
A Surface area (m²) 
DD Number of heating degree days  
 ́ System efficiency heating (%) 

EF Weighted emission factor (kg CO2/GJ) 
d Lowered heat demand correction factor (86%, implemented for 75%) 

 
The unit savings have to be calculated for baselines 1995 and 2007. The only parameter we change 
is the system efficiency.  
 
In the following table, the input parameters and their minimum and maximum value are presented. 
These are mostly based on expert judgement or data from literature, and assumed to have a 
triangular distribution.  
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Table 18. Assumptions for the calculation of the unit CO2 reduction for floor 
insulation. 

Input parameter Min Mean Max Source 

ŜŦŦƛŎƛŜƴŎȅ ʹол҈ - baseline 1995 0,60 0,65 0,70 See condensing boiler 
50% HO and 50% NG 

ŜŦŦƛŎƛŜƴŎȅ ʹол҈ - baseline 2007  0,69 0,74 0,79 id 

U before (W/Km2) 2 2,15 2,3 Estimate 

U after (W/Km2) 0,65 0,75 0,85 Estimate 

Average loss area (m2) 64 74 84 Estimate 

% occurrence housing (energy carrier heating)     

     natural gas Calculated by difference 

     heating oil 38 43 48  

     coal 0,00 0,02 0,04  

     electricity  0 2,5 5  

 
 
The Monte Carlo analysis gave a CO2 unit reduction of 226 kg CO2 for baseline 1995, with a 
standard deviation of 29. For the baseline 2007, the reduction was 199 kg CO2, with standard 
deviation 25.  
 
Wall insulation 
 
As for double glazing and roof insulation, Flanders has also calculated unit energy reductions of 
wall insulation for all years from 2004 to 2020. The methodology is based on harmonized bottom-
up method proposed by the EU for the ESD directive.  
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With: 

 

ERwall  Unit emission reduction for wall insulation (kg CO2) 
Ubefore Heat loss coefficient wall before replacement, 1995 or 2007 based on 

household model output (W/m2K). 
Uafter Heat loss coefficient wall after replacement based on information from grid 

managers (W/m2K). 
A Average loss area (m2), changes based on information from grid managers 
DD Number of heating degree days  
 ́ System efficiency for heating based on household model (%) 

EF EF for different types of heating (kg CO2/GJ) 
d Correction factor for temperature reductions during night (86% for 75% of 

the time) 
 
The specific values in the formula are those of the Flemish household model, and the energy 
reductions used for the calculation in this study are directly taken from the model. The results vary 
from 33 (2004) to 32 (2020) GJ. Only the multiplication with the appropriate emission factors was 
done outside the model, depending on the fuel mix in the reference years 1995 or 2007.  
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The resulting unit CO2 savings per year are listed in the following table.  

Table 19. Unit CO2 reduction for wall insulation. 

Unit CO2 emission reduction per installation 2009 2010 

CO2 reduction (kg) 1813 2079 

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

Allocation to federal PAM 

Since there is a significant overlap with regional grants (e.g. for condensing boilers) and green 
certificates (for photovoltaic panels), an allocation between federal and regional measures is in 
order. The allocation of emission reductions is based on the size of the various types of financial 
support for the PAM (tax deductions, grants, green certificates for photovoltaic panels). Also for 
the years 2009-2011, an extra allocation to the federal level is taken into account due to the green 
loans. The allocation does not take into account the efforts made on promoting, awareness raising, 
etc. (information on spent budgets was asked for, but has not been received so far). For some 
years, data are missing and estimates were made.  
 
It was decided that from 1 January 2015 onwards the tax deduction is a competence of the regions, 
who can decide to maintain or suspend the tax deduction. Therefore the allocation from 2015 
onwards to the federal level is considered zero.  
 
In the next table, the allocation of the reduction to the federal PAMs is given.  

Table 20. Assumptions for allocation of reduction to federal PAM. 
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2004 0,88 0,31 0,86 0,89 1,00 0,00 0,82 0,04 0,00 0 0 0,88 

2005 0,88 0,36 0,90 0,94 1,00 0,00 0,82 0,04 0,00 0 0 0,90 

2006 0,83 0,49 0,78 0,79 0,69 0,00 0,86 0,08 0,00 0 0 0,79 

2007 0,88 0,66 0,87 0,79 0,69 0,00 0,90 0,15 0,00 0 0 0,83 

2008 0,90 0,61 0,93 0,67 0,78 0,00 0,53 0,19 1,00 0 0 0,81 

2009 0,90 0,62 0,93 0,67 0,78 0,00 0,53 0,19 1,00 1,00 1,00 0,74 

2010 0,89 0,63 0,81 0,63 0,87 0,00 0,53 0,19 0,49 0,77 0,74 0,72 

2011 0,89 0,63 0,81 0,57 0,87 0,00 0,53 0,20 0,49 0 0 0,67 

2012 0,89 0,63 0,81 0,57 0,87 0,00 0,53 0,20 0,49 0 0 0,68 

2013    0,57        0,57 

2014    0,59        0,59 
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EC-B02 Standards for wood stoves and coal heating systems 

Description 

The Federal government has issued a Royal Decree on pollutant emissions (CO and PM) and 
efficiency for wood stoves and coal heaters. In the National Climate Plan, the measure also 
mentions the definition of quality standards for biofuels for boilers and stoves. These are 
considered under measure AG-D04. 

Assumptions & calculation 

In practice the impact of this measure on CO2 emissions will essentially concern wood stoves. As 
CO2 emissions from biomass are not taken into account in the emissions relevant for the Kyoto 
protocol, the impact of this measure is considered negligible and has not been estimated. 

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

Description 

In 2005, the Belgian government established the Fund for the Reduction of the Global cost of 
Energy (FRGE). This fund has the objective to improve the energy efficiency of housings for 
disadvantaged people via cheap loans. Funds are available for the energy improvement of housing 
ŦƻǊ ŘƛǎŀŘǾŀƴǘŀƎŜŘ ǇŜƻǇƭŜ Ǿƛŀ ƭƻǿ ƛƴǘŜǊŜǎǘ ƭƻŀƴǎΦ ! ǘƻǘŀƭ ƻŦ млл Ƴƛƭƭƛƻƴ ϵ ƛǎ ŀǾŀƛƭŀōƭŜ Ŧƻr the period 
2006-2014. Funds are distributed via 33 local entities covering 333 cities. The government 
agreement of 1 December 2011 foresees the transfer of the FRGE to the Regions, which has taken 
place on 1 January 2015. 2014 is thus the last year FRGE is considered as a Federal policy 
instrument.  

Assumptions & calculation 

Personal communication with FRGE [24] confirmed that there are a significant number of people 
that have used a loan from FRGE and who also benefited from a tax reduction. To prevent double 
counting with measure EC-B01 we only included low income households that do not pay taxes and 
who therefore were not able to profit from a tax deduction under the present measure.  
 
The impact of this measure is calculated similarly to EC-B01: 
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With:  
ʅ Summation for all i types of investments eligible under EC-B01 
Ni Number of applications per type of investment  
UERi Unit CO2 reduction per investment (kg CO2) 
AFi Allocation to federal measure per type of investment (%) 

 
Because non-tax payers still may benefit from regional subsidies, an allocation factor is necessary 
between federal and regional PAMs. We have used the methodology and information from EC-B01. 
To estimate the financial benefit obtained from FRGE, we used the mean loan for each subcategory 
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(insulation, heat and solar) and calculated the difference in total reimbursement between a loan at 
an interest rate of 2% and one at 6% for a period of 5 years [24]. In Flanders there existed a higher 
grant for non-tax payers than for tax payers. This was installed because non-tax payers could not 
apply for a tax deduction and therefore had a lower financial incentive than tax payers to improve 
energy efficiency. This policy however will disappear in 2011, because starting from income year 
2010 non-tax payers can get a tax credit comparable to the tax deduction. When this is possible, 
measure EC-B03 overlaps (presumably completely) with measure EC-B01. For practical reasons, 
however, we have not taken this increase in applications for a tax deduction into account in our 
projections for EC-B01. The results obtained can thus be summed to the total, without risk of 
double counting. 
 
We have used the unit emission reductions of measure EC-B01 in this calculation. This unit 
emission reduction was multiplied with the number of observed or expected investments.  
 
FRGE provided information on the number of applications (target group and non-target group) 
with a distinction among all different supported technologies for the years 2008-2013. For 2014 we 
have used a distribution based on the information for non-tax payers of 2008-2013.  
We used only two scenarios with respect to the number of applications in 2014: 

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

¶ a maximum scenario where there is a (moderate) increase in applications, similar to the 
increase between 2012 and 2013.  

Results 

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

 

Figure 9. EC-B03 emission reductions (in kt CO2-eq.). 
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IP-A06: Tax deduction for energy saving investments by 
companies 

Description 

For decades, companies have been enjoying a tax advantage when they invest in energy savings, at 
a percentage tax deduction level that has varied in time. Information from FPS Finance revealed 
that the annual amount of investments benefiting from this tax deduction ranged between 40 to 
мул Ƴƛƭƭƛƻƴ ϵΦ CƻǊ нллпΣ ǘƘŜ ǘŀȄ ŘŜŘǳŎǘƛƻƴ ǿŀǎ ƻŦ моΣр҈ ŦƻǊ ŜƴŜǊƎȅ ǎŀǾƛƴƎ ƛƴǾŜǎǘƳŜƴǘǎ ōȅ 
companies (instead of 3,5% for standard investments). For the year 2009 the deduction level has 
been raised to 15,5% for energy saving investments, while standard investments no longer benefit 
from a tax deduction. 

Assumptions & calculation 

Despite the fact that the tax deduction is an existing measure from 1992, the effect of the measure 
has been considered for investments starting from 2004. It should be noted that the deduction rate 
taken into account from 2004 for the calculation of the energy saving is the whole rate, and not 
only the increase in deduction rate since 2004. 
 
The impact of the measure is not easy to evaluate, because there is no information available about 
the types of investments made, nor about the sectors. So what we have done is only a rough 
evaluation, based on the amounts invested. 
 
The evaluation is based on an estimate of the average payback time, using the formula: 
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With:  

Pbtime Payback time 
Ensavings Energy savings 
En_price Energy prices 

 
Since the deduction rate is small, the free rider effect can be expected to be high. Therefore it is 
important to exclude the savings corresponding to the free riders. This is done through the 
following assumptions: 

¶ all investments with a payback time up to two years, and only those, are carried out 
spontaneously; 

¶ all energy saving investment possibilities are evenly distributed over the payback time. 
 
The impact of the measure is to increase the payback-time ceiling, which rises from two years to 
2/(1-td) years, where t is the company profit tax rate and d the net tax deduction rate. 
 
The net tax deduction rate is the difference between the deduction rate for energy saving 
investments (13,5% until 2008, 15,5% from 2009) and that for other investments (3% until 2007, 
0% from 2008).  
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The energy price used is an average, calculated for the average energy carrier mix (Electricity, Fuel 
oil, Natural Gas) in industry and based on average annual energy prices. 
 
The projection is based on: 

¶ an amount of energy savings investments equal to the last observed year (2012); 

¶ fuel shares assumed to be constant and equal to the average observed for the years 2004-
2009; 

¶ energy prices assumed to be constant from 2012; 

¶ the investments are assumed to have a life time of 10 years. 
 
For the period 2012-2020 we assume the same amount of investment as for the period 2007-2011. 

Results 

The results are shown in Figure 10. An important increase of the investment was observed in 2009-
2011. At the 2020 horizon, it is estimated that 1005 kt CO2 emissions can be avoided from measure 
IP-A06. 
 
The increase up to 2014 is due to the fact that only investments from 2004 are taken into account 
(while previous investments also had an impact up to 2004). 
 
Important remarks: 

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

¶ There is an overlap with the voluntary agreement PAMs of Flanders and Wallonia, which 
also contribute to the same impact. 

 

 

Figure 10. IP-A06 emission reductions (in kt CO2-eq.). 
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TR-A01: Mobility plans at local level 

Description 

The Federal government makes available for companies diagnostic tools that can serve as a basis 
for setting up company transport plans. 

Assumptions & calculation 

The impact of this measure, which is the extra emission reduction resulting from the availability of 
federal diagnostic tools for setting up company transport plans, has not been estimated separately. 
It is very indirect and at least partially included under the measures to promote public transport 
(TR-A02), cycling (TR-A02) and carpooling (TR-A03) for commuting. 

Results 

No specific evaluation has been performed on this measure.  

TR-A02: Improvement and promotion of public transport 

Introduction 

Through Royal Decrees of 29 June 2008, the άmanagement contractsέ of the three companies of 
the NMBS/SNCB group impose a 3,8% annual growth in the number of passengers transported (to 
achieve 25% over the period 2006-2012), to be reached through investments in infrastructure, the 
strengthening of the transport capacity and the quality of service (enhancing timeliness, safety, 
accessibility and information to travellers), the further development of an attractive pricing policy, 
the promotion of combinations between railway and other soft transport modes through specific 
investments (pŀǊƪƛƴƎ ǎǇŀŎŜǎ ŦƻǊ ŎŀǊǎ ŀƴŘ ōƛŎȅŎƭŜǎ ǿƛǘƘ ǎŀŦŜǘȅ ŎŀƳŜǊŀǎΣ ƭƛƎƘǘƛƴƎΧύ ŀƴŘ ŀǿŀǊŜƴŜǎǎ 
raising campaigns. 
 
No new management contract has been signed to impose new requirements to the NMBS/SNCB 
group for the period post 2012. However the previous contracts have been extended until the 
entry into force of the new management contracts that are still being negotiated (Moniteur Belge 
14 December 2012, ref. 2012/14542, 1453, 1454). 
 
The impact of measure TR-A08 (Free public transport for commuters) is assumed not to be 
comprised in this measure, as its impact has been estimated separately. 
 

Calculation methodology 

For over twenty years, until 1986, the number of train passengers has had a downward trend; after 
that it stabilised for about ten years and since then it has regularly increased, in particular as a 
result of the Federal governmentΩǎ PAMs. 
 
The emission reduction is calculated using the following formula: 
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ὉὙ
ὉὊ

ρȟς
ὉὊ ὖ ὖ   

  
With:  

Pkm Number of pkm by train 
Pkm 2004  Number of pkm by train in 2004 
EFcar Emission factor car (g CO2/km) 
EFrail Emission factor rail (g CO2/pkm) 

 
The impact of the measure is considered to correspond to the absolute increase in the number of 
passenger kilometre (pkm) by train since 2004, assuming that the imposed objective will be 
reached.  
 
For the period 2004-2012 statistics on the number of pkm from the NMBS/SNCB are used. The last 
data are published in the ba.{κ{b/.Ωǎ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ǊŜǇƻǊǘǎ [25], [26], [27]. For the period 2012-
2020 an average annual growth of 2% is assumed in the number of transported passengers, as 
suggested by the FPS Mobility [28]. The impact corresponds to a modal shift from cars to railway 
on a one-to-one pkm basis. However, the average number of persons per car replaced by rail way is 
1,2 (the average between 1 and 1,4, the latter being the average for the entire car traffic).  
 
The emission factor for cars is the average emission factor of the car stock expressed in pkm (see 
Table 2). For the increased railway traffic, the emission factor corresponds to the emission factor 
ǇŜǊ ǇŀǎǎŜƴƎŜǊ ŀǎ ǇǳōƭƛǎƘŜŘ ƛƴ ǘƘŜ ba.{κ{b/.Ωǎ sustainability report.  
 
The allocation to federal PAMs is 100% (the impact of the contribution of regional governments to 
the financing of train tickets for regional civil servants is neglected).  
 
The promotion of railway passenger traffic could have two indirect impacts. It has an positive 
impact on the development of urban public transport, which is compensated by the impact of 
urban transport measures (taken by the Regions) on the railway traffic. The measure also has a 
positive impact on traffic congestion, thereby leading to further emission reductions. This second 
order effect has not been taken into account. 

Assumptions 

Targets are mentioned in the sustainability report (see SNCB holding, 2012) about the specific 
consumption and the number of passengers. Based on these targets, our assumptions are:  

¶ Annual specific primary energy consumption (kJ/pkm) growth for the period 2012-2020: -
0,31%, 2020-2030: -0,02% and 2030-2035: -0,02%. 

¶ Annual passenger growth: this evolution is assumed to correspond to the pkm evolution, 
and is around 2% for the period. This growth has been extended to 2035. 

¶ The effect of the TR-A08 measure is deducted. 
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Results 

 

Figure 11. TR-A02 emission reductions (in kt CO2-eq.). 

TR-A03: Promoting bicycle use 

Description 

This federal measure has the following components: 

¶ the allowance paid by employers for home-work travel by bicycle is free of tax and social 
ǎŜŎǳǊƛǘȅ ŎƘŀǊƎŜǎ ǳǇ ǘƻ лΣмр ϵκƪƳ ό!ǊǘΦ оу ƻŦ ǘƘŜ LƴŎƻƳŜ ¢ŀȄ /ƻŘŜύΤ 

¶ home-work travel expenses for using a bicycle are deductible at the lump sum rate of 0,15 
ϵκƪƳ ό!ǊǘΦ ссōƛǎ ƻŦ ǘƘŜ LƴŎƻƳŜ ¢ŀȄ /ƻŘŜΣ ŀǇǇƭƛŎŀōƭŜ ŦǊƻƳ ǘƘŜ ǊŜǾŜƴǳŜǎ ƻŦ нллмύΦ This rate 
has been raised up to 0,20 ϵκƪƳ ŦǊƻƳ нллфΤ 

¶ in the management contract of NMBS/SNCB holding, the company committed itself to the 
promotion of the use of bicycles, in particular through an objective of 78000 parking spaces 
for bicycles in stations, compared with 59000 in 2008.  

Calculation 

The impact of the measure is considered to be the overall emission reduction resulting from the 
absolute increase in bicycle use for home-work travel observed in 2005, 2008 and 2011 in the 
survey on home-work travel of FPS Mobility, assuming that this increase is due to a modal shift 
from car to bicycle.  
 
The emission reduction is calculated using the following formula: 
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With: 
Pkm Number of pkm by bicycle for home-work travel (pkm) 
EFcar Emission factor car (g CO2/km) 

Assumptions 

The mobility surveys of 2005, 2008 and 2011 do not allow to identify a particular trend. For the 
period 2012-2020, it is assumed that the number of pkm by bicycle for home-work trips will remain 
stable (at its value of 2011). It is assumed that bicycle mobility replaces car mobility in an average 
car of the car stock, with on average 1,2 persons per car (as for measure TR-A02). Note that this 
impact includes the impact of measure OB-C03. The calculation is based on results of the mobility 
surveys of FPS Mobility on home-work travel, carried out in 2005 [29], 2008 [30] and 2011. No 
additional data have been available for the projection to 2020.  
 
The mobility surveys only provides percentage numbers of travel for each mode, but not the 
distances achieved. Therefore some results of the latest mobility survey report for Flanders (where 
the essential part of the cycling takes place), for the year 2000, have also been used. The details are 
mentioned in the Excel template. 
 
The mobility survey of 2014 is planned for end 2015, no new information has been available at the 
issue of this report.  

Results 

The results are expressed as annual emissions reductions. 
 

 

Figure 12. TR-A03 emission reductions (in kt CO2-eq.). 
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TR-A04: Promoting multimodal systems for goods 

Description 

For goods, the development of multimodal platforms occurs through the improvement of river and 
rail transport (logistics area, infrastructure, investment...). The Federal government has supported 
the NAIADES programme (2006-2013) of the European Commission to promote inland navigation. 
This includes fiscal support for the modernisation of the Belgian fleet: when selling a vessel, no 
taxes for capital gain have to be paid if the money is reinvested in a new vessel. For rail, internal 
intermodal transport (departure and arrival within Belgium) has been supported by federal 
subsidies from January 2005 until end 2008 (Royal Decree of 30/9/2005, later extended to end 
2008). This has been extended from the 01/01/2009 (Programme-Law of 22/12/2008, chapter 3, 
extended to 30/6/2013 by the Programme-Law 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 to increase it by 20% over a period of three years. 

Assumptions & calculation 

As baseline, it has been assumed that without subsidies the remaining multimodal traffic would 
disappear, except for the traffic between Antwerp and Zeebrugge (where the volumes are large) 
and to and from Athus (where the distances are large), which respectively represented 57% and 
12% of the total internal intermodal transport in 2007.  
 
The actual impact of the measure should be evaluated by comparing the emission level with that of 
the baseline for the same year, i.e. the emission level that would have taken place in the absence 
of the subsidies. Assuming that without subsidies the remaining traffic would disappear, we 
consider as baseline for 2008 a number of ITU13 equal to 396000 x 69% = 273000. 
 
Emission reductions from modal shift to inland navigation have not been quantified, as the impact 
of the measure is only indirect, not easy to evaluate and expected to be marginal. 
 
For the modal shift to rail transport, the emission reduction has been evaluated based on the 
difference between the projected evolution and the baseline (stabilisation of the number of ITUs 
transported ς value of 2008), with an average trip of 150 km and an average charge of 17 ton by 
ITU. 
 
The rail transport suffered from the cost reduction of road transport.  Indeed, since 2011 road 
transport costs have been reduced with approximately 30%. In this situation rail transport needs 
subsidies to maintain its market position. Without financial support rail transport in 2014 could be 
reduced on the Antwerpen-Athus section. 
 
The baseline has been adjusted to represent this new situation. In 2014 only the Antwerpen-Athus 
section was assumed to be viable. However, without financial support this section will also be 
impacted with a reduction of 3% per year. 
 
The scenarios for the evolution from 2015 to 203514: 
- 2015-2016: the subsidies have been decided but the budget has not been allocated, 

o Low scenario: no evolution of the ITU 

                                                           
13

 Intermodal Transport Unit. 
14

 Based on information from FPS Mobility [89]  
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o High and likely scenario: increase of 3% of ITU 
- 2017-2035: no subsidies have been decided: 

o Low scenario:  
- reduction of ITU to the Antwerpen-Athus section traffic in 2017.  
- 2018-нлорΥ ǊŜŘǳŎǘƛƻƴ ƻŦ L¢¦Ωǎ ǘƻ ōŀǎŜƭƛƴŜ ǘǊŀŦŦƛŎ. 

o High and likely scenario: it considers that road transport could be submitted to the 
roadtax, an increase of the fuel prices, which reduces its competitiveness. 

- 2017-2035: level of 2014 is maintained. 
 
The emission reduction is expressed as follows: 
 

ὉὙ ЎὍὝὟὸ Ὠ ЎὉὊ 
  
With:  

ITU Increase in number of ITUs 
T Average number of ton transported by ITU (ton) 
dav Average distance per trip (km) 
EFav Difference in emission factor between transport by train and by road (g 

CO2/km) 

Results 

The observed data are used until 2011. The results are presented in the following figure. 
  

 

Figure 13. TR-A04 emission reductions (in kt CO2-eq.). 
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TR-A08: Free public transport for commuters 

Introduction 

TR-A08 and TR-A02 are both promoting public transport. TR-A08 applies only to commuters. We 
have assumed that TR-A02 applies to all other passengers. Based on new available data related to 
the commuters the overall impact has been split between TR-A02 and TR-A08. 
 
The federal and regional PAMs to promote modal shift encompass a series of measures like free 
train service for commuters, extension of the tax deduction for expenses incurred for home-work 
ǘǊŀǾŜƭ ǿƘŜƴ ǳǎƛƴƎ ŀƭǘŜǊƴŀǘƛǾŜ ǘǊŀƴǎǇƻǊǘΣ Χ ¢ƻ ŀŎƘƛŜǾŜ ŦǊŜŜ ǇǳōƭƛŎ ǘǊŀƴǎǇƻǊǘ ōȅ ǘǊŀƛƴ ǘƻ ŀƴŘ ŦǊƻƳ 
work for all employees, the Federal government has decided in 2008 to prolong the 80/20 system 
for private sector employees until 2012. In this system, 80% 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 permanently extended by a Royal Decree 
of 3 May 2007. 

Assumptions & calculation 

Data available focused on the number of commuters, no data are available about the attendance 
and the distance performed by each one. The data provides information from 2004. The baseline is 
evaluated from 2004. It has been assumed, for the evaluation: 

¶ average number of km by passenger: 70 

¶ average number of workdays for commuters: 210 

¶ growth of the number of subscriptions in the baseline: 
o 2008-2012: data (annual growth of global passengers TR-A02) 
o 2014-2025: 1,4 % (80 % of the average in the period 2007-2012) 
o 2026-2035: 1,3 % (70 % of the average in the period 2007-2012) 

¶ growth of the number of subscriptions in the with measure scenario: 
o 2004-2013: data 
o 2014-2015: 3,8 % (average of the last 5 years) 
o 2016-2025: 3,0 % (80 % of the 2015 level) 
o 2026-2035: 2,1 % (70% of the 2025 level) 
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Results 

 

Figure 14. TR-A08 emission reductions (in kt CO2-eq.). 

TR-B01: Promotion of carpooling 

Description 

Carpooling is being supported fiscally. Home-work travel expenses for using carpooling are 
deductible at the lump sum rate of 0,15 ϵκƪƳΣ ǳǇ ǘƻ ŀ ƳŀȄƛƳǳƳ ŘƛǎǘŀƴŎŜ ƻŦ нр ƪƳ όƭŀǘŜǊ increased 
to 50 and 100 km one-way) (Art. 66bis of the Income Tax Code from 2002 - updated in Art. 38 from 
2008). 

Assumptions & calculation 

This measure has started from the revenues of 2002. The impact is taken under consideration from 
2004. 
 
The global evolution of the number of workers has been assumed equal to the one observed during 
the period 2005-2008 (outside of crisis period). The emission reduction is expressed as follows: 
 

ὉὙ ὑὓὧὴЎὉὊ 
  
With:  
ҟ9C Decrease in emission factor due to use of carpooling (g CO2/km) 
KMcp Distance per year per carpooler (km) 

 
The data are available for 2005, 2008 and 2011, the previous and following years have been 
extrapolated from these. The impact is evaluated considering the number of pkm by car avoided 
thanks to car-pooling, with an average number of people by car for car pooling of 2, and an 
occurrence of carpooling limited to 3 days/week.  
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Assumption 

The mobility survey of 2014 is only planned for the end of 2015, no new information has been 
available at the issue of this report. Data for the period 2012-2035 are maintained at the 2011 
level. 
 

Results 

 

Figure 15. TR-B01 emission reductions (in kt CO2-eq.). 

TR-B03: Promotion of teleworking 

Description 

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

Assumptions & calculation 

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

¶ This measure does not cover measure OB-C04, which is also on teleworking, but focused of 
civil servants. 

¶ The level of energy savings achieved through teleworking could be somewhat 
overestimated, as the saving on transportation fuels is to a certain extent compensated by 
an increased energy consumption for space heating, when the office remains heated. 
Teleworking has also advantages, such as a reduction of traffic congestion and an 
improvement of comfort for the teleworkers. 



    
 

58 

TR-B05: Eco-driving 

Description 

This measure on eco-driving corresponds to the application of directive 2003/59/EC, on the initial 
qualification and periodic training of drivers of driver licence categories C (trucks) and D (buses). 
The latter has been transposed by a Royal Decree of 4 May 2007. It consists in the inclusion of 
optimisation of fuel consumption in the list of subjects of the qualification tests and periodic 
training for the Certificate of Professional Competence (CPC). 
 
Actions are also foreseen for the general public (e.g. inclusion of a module on eco-driving in the 
programmes of driving schools), specific target groups (such as sales representatives) and public 
authorities (e.g. training of town personnel). 

Assumptions & calculation 

According to Bond Beter Leefmilieu, eco-driving allows fuel savings of 5 to 7% for heavy duty 
vehicles (www.bondbeterleefmilieu.be/eco-driving/page.php/293). However, the level of saving 
depends very much on the traffic circumstances (the value has been assumed to be 5,8% for the 
evaluation). 
 
The content of directive 2003/59 is in force in Belgium for category D licences since 10 September 
2008 and for category C licences since 10 September 2009.  
 
Seven years after these dates of entry into force, i.e. in 2016, all drivers of each of both categories 
will have had an initial qualification or at least one periodic training. We assume the percentage 
trained drivers to have developed linearly between 2009 and 2016. 
 
From 2016, the global impact of this measure is calculated as follows: 

¶ In Belgium, 60% of the truck traffic (in vehicle-km) is on motorways, where the vehicle speed is 
mostly constant and regulated by a cruise-control system and where the savings are therefore 
likely to be very small (Ą x0,4)  

¶ Part of the drivers would already apply eco-driving in the baseline, eco-driving is not a 
compulsory subject of the periodic training, this periodic training is not subject to a test, 
drivers do not necessarily apply eco-driving when they have the appropriate qualification, a 
substantial part of the heavy duty vehicle traffic is generated by foreign drivers, who are not 
concerned by the (Belgian federal) measure (Ą x0,7) 

¶ Taking into account the transfer of this competence to regional authorities in 2016. 
 
The emission reduction has been calculated as follows: 
 

ὉὙ ὅ ὉὊ ὉὓὙὙ  

  
With:  

EFg Emission factor for gasoil (g CO2/km) 
C Energy consumption of diesel fuel for heavy duty vehicles 
EMRR Emission reduction rate 

 
An order of magnitude of EMRR from 2016 is 1,62% (from 0,4*0,7*0,058).  
 

http://www.bondbeterleefmilieu.be/eco-driving/page.php/293
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For the previous years the values were obtained by a linear interpolation between 0 in 2009 and 
that value for 2016. 

Assumption 

The effect of the measure is supposed to be stable in time. The positive financial impact for the 
professional justify the maintenance of the effort. 

Results 

 

Figure 16. TR-B05 emission reductions (in kt CO2-eq.). 

TR-C01: Tax reduction on the purchase of clean vehicles  

Description  

This measure concerns private citizen cars 

¶ From 1 January 2005 till 30 June 2007, the purchase of environmentally friendly cars was 
promoted via a tax advantage: for cars with a CO2 emission of less than 115 g/km, 3% of the 
purchase price could be recovered via a tax reduction and for cars with a CO2 emission of 
less than 105 g/km, 15% (with a maximum of 3нул ϵύ ƻŦ ǘƘŜ ǇǳǊŎƘŀǎŜ ǇǊƛŎŜ ŎƻǳƭŘ ōŜ 
recovered.  

¶ From July 2007 to 2012, this tax reduction (which used to be recovered only after a long 
delay) has been replaced by an immediate discount on the invoice, of the same amount.  

¶ !ŘŘƛǘƛƻƴŀƭƭȅΣ ŀ ǘŀȄ ǊŜŘǳŎǘƛƻƴ ƻŦ мрл ϵ ƛǎ ƎƛǾŜƴ ǎƛƴŎŜ нллт ŦƻǊ ƴŜǿ ŘƛŜǎŜƭ ŎŀǊǎ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ŀ 
particulate filter, a CO2 emission of less than 130 g/km and particulate emission of less than 
0,005 g/km.  

¶ The Income Tax Code 92 (Art. 145/28) allows a 30% tax reduction for the purchase of 
electric vehicles and battery recharge installation, from 2010 to 2012.  

¶ For the period 2010-2035, a 15% tax reduction for the purchase of an electrical 4- or 2-
cycles has been considered. 
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Assumptions & calculation 

Only the impacts of the tax reduction and the invoice discount for the purchase of low CO2 
emission cars below 115 g/km and electrical vehicles have been quantified, under the following 
assumptions:  

¶ without the measure, buyers would have bought the same category of vehicle; 

¶ the tax reduction/invoice discount does not accelerate the purchase of new cars; 

¶ the free rider effect is taken into account by computing a baseline with a specific number 
of car registrations by vehicle category: 

o fƻǊ ǘƘŜ ǾŜƘƛŎƭŜǎ άмлр-115 g CO2κƪƳέ όŎŀƭƭŜŘ ΨƳƛŘŘƭŜ ƭŜǾŜƭΩ ƛƴ ŦƻǊƳǳƭŀύΣ ǘƘŜ ƴǳƳōŜǊ 
of new car registrations is equal to the number of new vehicles of this category 
before the implementation of the PAM; 

o fƻǊ ǘƘŜ ǾŜƘƛŎƭŜǎ άғ 105 g CO2κƪƳέ όŎŀƭƭŜŘ Ψƭƻǿ ƭŜǾŜƭΩ ƛƴ ŦƻǊƳǳƭŀύΣ ǘƘŜ ƴǳƳōŜǊ ƻŦ ƴŜǿ 
car registrations is increasing to be consistent with the evolution of new cars 
market, which has exploded for the last years. For example: in 2007, the CO2 guide 
references 6 vehicles <105 g CO2/km, in 2010 37 models (for the period of the 
measure); 

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

 
From 2013 to 2035, it has been assumed that: 
- There is no longer a tax reduction for clean vehicles or for electric cars.  
- Only the 2- or 4-cycle vehicles benefit from a tax reduction (no significant impact) 
 
For each category of clean car, the annual emission reduction is calculated using the following 
formula: 
 

ὉὙ ὔ ὔ ὉὊ ὉὊ Ὠ 
  
With:  

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

Nb Cumulative number of cars of clean cars in baseline (on the life time) 
EFb Average emission factor of baseline (emission factor of average new vehicle 

in absence of support) (g CO2/km) 
EF Average emission factor of clean car (g CO2/km) 
D Average number of kilometres driven per year (km) 

 
The life time of the vehicle (car) is estimated at 5 years (assumption recommended in the 
framework of ESD directive for car lifetime: 100000 km), 20000 km/year. An electric car replace a 
standard car, an electric two wheel vehicle replaces a thermal engine one. The average annual 
distance of a two wheel is assumed to be 3000 km. 
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Results 

From 2013 the impact of the federal measure will start to decline rapidly to zero in 2016. This is 
because cars that were bought with the tax reduction will be replaced (after an assumed life 
expectancy of 100000 km). The impact of the electric vehicles is not significant.  
 

 

Figure 17. TR-C01 emission reductions (in kt CO2-eq.). 

TR-C02: Promoting the purchase of clean vehicles 

Description 

Advertisements for cars must mention the fuel consumption and the CO2 emissions. The Federal 
government takes the necessary actions to implement Royal Decree of 5/9/2001, which describes 
the correct representation of fuel usage and CO2 emissions in advertisements. The annual 
ǇǳōƭƛŎŀǘƛƻƴ άDǳƛŘŜ /h2 ŘŜ ƭŀ ǾƻƛǘǳǊŜέκ ά/h2-ƎƛŘǎ Ǿŀƴ ŘŜ ŀǳǘƻέ ǇǊƻǾƛŘŜǎ ƻōƧŜŎǘƛǾŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ 
allows comparisons among all car models available on the Belgian market with respect to CO2 
emissions, fuel type and consumption and possible tax advantages.  
 
The last guide was published in 2012 and since 2013 it has been replaced by a web application15. 

Assumptions & calculation 

The impact of this measure has been assumed to be included under that of measure TR-C01. It is 
difficult to evaluate its impact in isolation. 

  

                                                           
15

 http://www.energivores.be/      http://www.energievreters.be/ 

http://www.energivores.be/Intro_Car.aspx?lang=FR
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TR-D01: Promotion of biofuels 

Description 

The objective of this measure is to ensure a minimum amount of biofuels on the Belgian market (an 
objective of 5,75%, in terms of energy content, on 31 December 2010 is required by directive 
2003/30/EC). The Federal government has decided a tax exemption for certain amounts of 
bioethanol and biodiesel, to be mixed with fossil fuels. Since 10 March 2006, pure vegetable or 
plant oil are also free of taxes. Pure rapeseed oil has a tax exemption, but only if the producer sells 
directly to the end user or when rapeseed oil is used for vehicles in public transport. E85 biofuel 
(85% bioethanol and 15% fossil fuels), which is not regulated, can be used via a separate 
distribution network only accessible to end users explicitly involved in a specific project.  
 
Lƴ ǘƘŜ bŀǘƛƻƴŀƭ /ƭƛƳŀǘŜ tƭŀƴΣ ǘƘƛǎ ƳŜŀǎǳǊŜ ƛǎ ŜƴǘƛǘƭŜŘ Ψ5ŜǘŀȄŀǘƛƻƴ ƻŦ ōƛƻŦǳŜƭǎΩΦ IƻǿŜǾŜǊΣ ŀǎ ǘƘŜ ǘŀȄ 
exemptions did not produce satisfactory results, the Federal government has decided to regulate. 
This was done through the Law of 22 July 2009, which required petroleum companies to mix 4% by 
volume (equivalent, by energy content, to 2,6% ethanol in gasoline or 3,7% biodiesel in diesel fuel) 
of biofuel in the road transport fuels put on the market from 1 July 2009.  
 
This obligation was limited to 30 June 2011, with a possibility of two year extension, i.e. until 30 
June 2013.  
 
The law of 17/10/2013 imposes from 30/06/2013 the following minimum biofuel content:  

¶ Gasoline: Chap3 / Art7/§4: the rate is defined on the basis of ǘƘŜ άb.b 9b ннуέ ǎǘŀƴŘŀǊŘ 
minus one unit for Gasoline E5.  The requirement for Gasoline E10 is maintained at 
previous level 

¶ DieselΥ /ƘŀǇо κ !ǊǘтκϠпΥ ǘƘŜ ǊŀǘŜ ƛǎ ŘŜŦƛƴŜŘ ƻƴ ǘƘŜ ōŀǎƛǎ ǘƻ ǘƘŜ άb.b 9b рфлέ ǎǘŀƴŘŀǊŘ 
minus one unit. The value taken in the evaluation is 6% by volume of FAME16 for the period 
2014-2020. 

 
The production of biofuel is subject to specifications, defined in the law of 10 June 2006 on 
biofuels, which sets environmental criteria (energy efficiency, GHG balances), agriculture (use of 
pesticides and fertilizers), proximity (shortest distance between production biomass and 
production unit), etc. (see AG-D04). 

Assumptions & calculation 

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

ὉὙ ὅ ὉὊ ὦ ὅ ὉὊ ὦ 

  
With:  

Cg Gasoline consumption (PJ) 
Cd Diesel consumption (PJ) 
EFg CO2 emission factor of gasoline (kt/PJ) 
EFd CO2 emission factor of diesel oil (kt/PJ) 
bg Biofuel content of Gasoline 
bd Biofuel content of Diesel oil 

                                                           
16

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

¶ The situation observed from 2008 to 201317; 

¶ The fuel consumption is kept at the level of 2012 for the period 2013-2020; 

¶ No impact on emissions from the production of biofuels is taken into account. 

¶ The combined rate, E5-E10, gasoline is considered as follows: 
o Low scenario: The value considered in the evaluation is 6,11% by volume of 

ethanol for the period 2014-202018.  It assumes maintaining of 2013 level.  It is a 
pessimistic scenario with no evolution of the E5 supply on the market. 

o high scenario: The value considered in the evaluation is 9% by volume of ethanol 
for the period 2014-202019.  It will assume a full availability of E5 gasoline on the 
market. 

o Likely scenario: The value considered in the evaluation is 7,56% (average of low 
and high scenario) by volume of ethanol for 2020.  The value is maintained on the 
period 2020-2035.  It implies a mix of E5 and E10 supply throughout the period. 

¶ The diesel rate is 6% of volume for the three scenarios 

Results 

 

Figure 18. TR-D01 emission reductions (in kt CO2-eq.). 

                                                           
17

 Source: SPF (Ivo Cluyts) ς personal communication 10/4/2015 ς ά150410 Overzicht blendinggehalte biofuels.xlsxέ 
18

 Source : the Senate document n° 5-2160_2.  9%/vol for gasoline and 6%/vol for the diesel. 
19

 Source : the Senate document n° 5-2160_2.  9%/vol for gasoline and 6%/vol for the diesel. 
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AG-C02: Preservation of the ecological stability of forests 

Description 

On 18 November 2005, the Federal government agreed on a circular letter regarding sustainable 
wood. This circular letter obliges the Federal government to purchase only certified wood from 
March 2006 onwards. FSC, PEFC and other equivalent certifications are considered suitable. The 
Federal government has decided on several actions to prevent the import and sales in illegal wood 
and to increase the control and penalization of this trade. This was done by activating a new 
contact group FLEGT and structural cooperation between federal administrations of environment 
and finance. The implementation of these PAMs results in the preservation of land, limiting 
changes in land use and consequently the loss of soil carbon. Monitoring is provided by including 
wood certification criteria of sustainability. 

Assumptions & calculation 

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

AG-D04: Quality standard for solid biofuels 

Description 

The demand for solid biofuels has increased steadily. However, the low quality of solid biofuels 
reduces the efficiency of biomass boilers. The Federal government has decided to prepare a Royal 
Decree on the quality standards of pellets for biomass boilers. This Royal Decree was issued on 12 
October 2010 (see also measure EC-B02). 

Assumptions & calculation 

Emissions from biomass are considered zero in the Kyoto protocol commitments. Therefore the 
effect of this measure on CO2 emissions has not been taken into account. 

AG-E01: Monitoring of biomass 

Description 

Different inventory systems are being promoted to better manage the biomass resources in the 
country. The Federal government, in cooperation with the regions, wanted to establish a national 
observatory for biomass with the following assignments: collect and/or calculate all useful 
information on biomass fluxes in Belgium and between Belgium and other countries; harmonise 
methodologies for collecting information among the different actors in Belgium; draft an annual 
biomass balance and report possible problems with respect to availability and collection of 
statistics.  
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Assumptions & calculation 

Potentially, this measure could have an effect on the emission of GHG by promoting the use of 
biomass instead of fossil fuels. However, the observatory was and will not be established and the 
impact on biomass use is too speculative to quantify. We estimate the effect on emission 
reductions as zero. 

WA-A01: Ecotax on non-returnable packaging 

Description 

In the framework of its policy of environmental taxes (ecotaxes) to discourage the use of 
disposable packaging and utensils, the Federal government has introduced, from 1 July 2007, a tax 
on some types of disposable packaging (plastic bags for the transportation of goods purchased in 
retail stores, plastic and aluminium foils) as well as on disposable table utensils (Programme law of 
27 April 2007). The PAM ended on 1 January 2015.  

Assumptions & calculation 

The impact of this PAM, which only concerns a minute fraction of municipal solid waste, on GHG 
emissions has been considered as negligible. 

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

Description 

The Federal government communicates via brochures and guides, campaigns in media and a 
website www.klimaat.be / www.climat.be. These communication channels are used to spread 
information on climate change, situation in Belgium, decisions of Federal government and concrete 
actions that may interest general public. 
 
Consumers are informed on the CO2 impact of goods through two important channels: 1) The 
Federal government publishes annually information on CO2 ŜƳƛǎǎƛƻƴǎΣ ŦǳŜƭ ǳǎŜΧ ƻŦ ŎŀǊǎΦ нύ hƴ ǘƘŜ 
website www.energievreters.be / www.energivores.be the energy consumption and CO2 emission 
of electrical appliances and other products (insulation, lighting, electric appliances...) can be 
calculated; and a selection is given of the cleanest and most efficient models, based on a set of 
personal criteria. Building and renovation professionals have access to a portal, hosted by the 
Federal government, with useful information on legislation, grants... 
 
In January 2007, the Federal government and WWF launched the ŜŘǳŎŀǘƛǾŜ ǇǊƻƧŜŎǘ άLƴ ŘŜ ǿŜŜǊ 
ǾƻƻǊ ƘŜǘ ƪƭƛƳŀŀǘέκ ά[Ŝ ŎƭƛƳŀǘΣ ŎΩŜǎǘ ƴƻǳǎάΣ ŘŜǎƛƎƴŜŘ ŦƻǊ ǇǊƛƳŀǊȅ ŀƴŘ ǎŜŎƻƴŘŀǊȅ ǎŎƘƻƻƭ ǘŜŀŎƘŜǊǎ ŀƴŘ 
students. Financial support for local initiatives to increase public participation and awareness on 
climate change. 
 
In 1999, the Federal government created a specific policy for large cities to develop a harmonised 
development of cities that contribute to the economic growth of the nation. 
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Assumptions & calculation 

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

OB-A01: Sustainable public procurement 

Description 

Via the website http://www.guidedesachatsdurables.be/, the Federal government recommends 
the purchase of products which are environmentally friendly and produced in socially accepted 
circumstances. 

Assumptions & calculation 

For most products, the information provided by the website does not focus on CO2 emissions, so 
the relationship with emission reductions is not clear and cannot be quantified. There are three 
main exceptions: 1) buying green electricity, which is included under the PAMs on electricity 
production (EP); 2) buying certified wood products, which is included under AG-C02; and 3) buying 
new vehicles, which is included under OB-C07. 

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

Description 

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

Assumptions & calculation 

This pilot project is applicable on the federal canteen of the FPS Finance. It focuses on several 
aspects of sustainable agriculture, of which GHG emissions is only one aspect. With respect to GHG 
emissions, this PAM highlights the importance of food-miles. Considering that emissions from 
international transport cannot be accounted for in emission reduction reporting, we consider the 
effect of this PAM as negligible. 

  



    
 

67 

OB-A03: EMAS certification 

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 of bicycle and public transport for their employees. Besides, the 
management contracts of the NMBS/SNCB group of companies foresee the establishment and 
implementation of an environmental policy plan. 

Assumptions & calculation 

The annual emission reduction is calculated using the following formula: 
 

 
 
With:  

AF Allocation factor (%) 
CELE Average electricity consumption per employee (kWh) 
CHEAT Average consumption per employee for heating (GJ) 
IELE Impact of EMAS on electricity consumption (%) 
IHEAT Impact of EMAS on consumption for heating (%) 
EFELE Emission factor of electricity consumption (kg CO2/MWh) 
EFHEAT Emission factor for heating (kg CO2/GJ) 
W Number of workers under EMAS certification 

 
As this is strictly a PAM of the Federal government, the allocation factor is 100%.  
 
The average consumption per employee of electricity, natural gas and heating oil is derived from 
the EMAS report. This report shows that for electricity this is 13,9 GJ per employee and 14,7 GJ per 
employee for heating.  
 
To determine the impact of EMAS certification on emission reductions we only considered the 
impact of behavioural changes. In several cases, there have been structural changes to the building 
(e.g. insulation) after EMAS certification which have had an impact on energy consumption and 
thus emissions. There could however be an overlap with the activities of FEDESCO and therefore 
the impact that is the result of energy efficiency improvements of the building have been included 
under OB-B02. We assessed this impact to be 6% for both electricity and heating. Behavioural 
changes include switching of electrical equipment after use, changes in ambient temperature, 
reducing use of hot water.  
 

 

Figure 19. Evolution EMAS certified Federal institutions and buildings. 

ὉὙὊὉὈ ὃὊ ὅὉὒὉ ὍὉὒὉ ὉὊὉὒὉ ὅὌὉὃὝὍὌὉὃὝὉὊὌὉὃὝ ὡ 
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The emission factor for electricity is the one generally used for all sectors. With respect to the 
emission factor of natural gas and heating oil, we assume that 71% of buildings are heated with 
natural gas and 29% with heating oil. This is taken from the EMAS report.  
 
The number of employees that fall under EMAS certification is known up to 2010. Up to 2013 we 
know the number of federal institutes and buildings. For the period 2014-2020 we assume two 
different scenarios: 

¶ a minimum and likely scenario where the number of employees continue to increase until 
2015 (approximately 50% of all federal civil servants); 

¶ a maximum scenario where the number of employees continue to increase until 70000 civil 
servants (which is total amount of civil servants at the moment) in 2019 will be working in 
an EMAS certified service. 

 
Additionally, this measure also includes the energy efficiency improvements the NMBS/SNCB group 
has to achieve according to the management contract with the Federal government. This 
management contract stipulates that a 7,5% reduction of energy consumption (compared to 2005, 
but excluding energy consumption for locomotives) has to be achieved in 2012 and a 20% 
reduction in 2020. Information was obtained of the NMBS/SNCB group on energy consumption for 
the period 2005-2012. Energy consumption for heating decreased significantly in this period, when 
corrected for the number of degree days. Electricity consumption on the other hand increased. In 
their sustainability report, the NMBS/SNCB reported to have achieved an energy saving with 5,8% 
in 2012 compared to 2005. In our calculations, the energy consumption, corrected for degree days, 
was only 2,2% lower in 201220. For the period 2013-2020 we assume a linear path between the 
situation in 2012 and the objective (-20% compared to 2005) in the maximum scenario. For the 
minimum scenario we assume that energy consumption for heating will continue to decline (similar 
to the decline in the maximum scenario) but that electricity consumption will not change further. 
The likely scenario is the average between the minimum and maximum scenario.  

Results 

The results of the impact of both EMAS certification and the NMBS/SNCB energy savings objective 
are presented below. The impact in 2008-2012 is relatively small because energy consumption by 
the NMBS/SNCB increased in this period compared to 2005, resulting in no emission reductions 
compared to 2005 (only an impact of EMAS certification).  
 

                                                           
20

 The reason for this discrepancy is because of corrections for heating demand (including on electricity consumption) in 
the NMBS/SNCB sustainability report.  
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Figure 20. OB-A03 (EMAS and NMBS/SNCB) emission reductions (in kt CO2-eq.). 

 

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

Description 

In March 2007, the Federal government decided an objective of 1 km² of photovoltaic panels on 
roofs of buildings 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 government, via FEDESCO (2 
Ƴƛƭƭƛƻƴ ϵ ǿƛƭƭ ōŜ ƛƴǾŜǎǘŜŘύΦ оύ ǘƘŜ ǘƘǊŜŜ ŎƻƳǇŀƴƛŜǎ ƻŦ ba.{κ{b/. ƎǊƻǳǇ ƘŀǾŜ ŎƻƳƳƛǘǘŜŘ 
themselves to consider building and installing renewable energy equipment (e.g. solar or wind) via 
partnerships.  
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Assumptions & calculation 

The annual emission reduction is calculated using the following formula: 
 

ὉὙ ὖ Ὓ ὃ ὖ Ὓ ὃ ὉὊ 
 
With: 

 

Psolar Average annual electricity production with PV panels (kWh/m²) 
S Average installed area (m²) 
Asolar Allocation factor (to the federal measure) for PV panels (%) 
Pwind Annual electricity production from wind (kW) 
F Average annual equivalent number of full load hours (h) 
Awind Allocation factor for wind turbines (%) 

EF Emission factor of a CCGT power plant (kg CO2/kWh) 

 
For the installed capacity we used information from two actors: 

¶ FEDESCO: We made a distinction between the direct investments of FEDESCO in PV panels 
and the facilitating role FEDESCO plays in setting up concessions. In the latter case, 
FEDESCO has already assigned a concession of 10000 m², installed in 2012.  

¶ NMBS/SNCB: Personal communication with INFRABEL identified different projects on 
renewable energy. The two most important projects are the PV panels on the roof of the 
Thalys railway tunnel in Brasschaat (4095 kWp) and the wind train project (a total of 50 
MW wind turbines along the railway Louvain-Liège). Most projects are in collaboration with 
municipalities.  

 
Also in this measure there is a potential overlap with the regional green certificate scheme. It is 
however more complex, as in this case the Federal government or the NMBS/SNCB directly invests 
in renewable energy. Whereas in previous cases we have compared the amount of financial 
support from the different authorities to determine the allocation factor, this is not possible in this 
case. We have therefore compared the cost of installation with the amount of financial support 
from regional authorities (only green certificates, although other incentives might also be possible, 
such as the Flemish ecologiepremie). The Federal government or the NMBS/SNCB will not in all 
cases bare the full cost of installation (cfr. Electrabel and the local authorities also collaborate in 
the wind train project). It is however not possible to determine the actual investment of the 
Federal government or the NMBS/SNCB. In case of the concession, the monetary investment made 
by FEDESCO will undervalue their importance in achieving the emission reductions. We have 
ǘƘŜǊŜŦƻǊŜ ǳǎŜŘ ŀ ŦƛȄŜŘ ƛƴǾŜǎǘƳŜƴǘ Ŏƻǎǘ όпртл ϵκƪ²Ǉ ŦƻǊ t± ŀƴŘ морл ϵκƪ² ŦƻǊ ƻƴ-shore wind, 
www.ode.be) for all projects. 

Results 

The results show a significant increase in 2014 and 2015 due to the installation of offshore wind by 
the NMBS/SNCB group.  
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Figure 21. OB-B01 emission reductions (in kt CO2-eq.). 

OB-B02 & EC-C01: Third party financing for energy saving 
investments 

Description 

To improve energy efficiency in public buildings, the Federal government created in 2005 FEDESCO. 
FEDESCO is financed by the government and invests in projects to increase energy efficiency via 
e.g. energy performance contracts, energy monitoring systems and PV panels in the 1800 buildings 
used by the Federal government. 

Assumptions & calculation 

Not all investments by FEDESCO are taken into account under this PAM. Only those in energy 
efficiency are considered and not in PV panels. The latter is included under OB-B01. The National 
Climate Plan mentions an objective of FEDESCO to decrease CO2 emissions from public buildings 
with 22% in 2014 compared to 2007.  
 
Compared to previous assessment we tried to revise the methodology based on more specific 
information. On 17 December 2013, VITO had a meeting with FEDESCO concerning the transfer of 
data that could be relevant for this assessment. FEDESCO had an extensive database with among 
others project information, data on energy consumption before and after implementation of the 
project and an economic assessment (Return On Investment). We expected this data to be 
transferred in January 2014, but FEDESCO decided last minute not to transfer the data at this 
moment because of data quality issues. Because FEDESCO does not have an overview of all 
changes to the building after implementing a project, data on energy consumption can deviate with 
what was expected but cannot be explained. The government agreement of October 2014 
stipulates that FEDESCO will be dissolved and its activities (and personnel) will be transferred to the 
Regie der gebouwen/La régie des batiments.  
 
We estimated the impact of this PAM: 
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ὉὙ ὄ ὟὉὛὉὊ ὃὊ 

  
With:  

B Total budget invested in concrete changes to the building (excl. audits and 
monitoring systems) 

UES ¦ƴƛǘ ŜƴŜǊƎȅ ǎŀǾƛƴƎǎ όƪ²Ƙκϵύ ǇŜǊ ϵ ƛƴǾŜǎǘŜŘ 
EF Emission factor calculated based on assumptions on type of energy savings 

achieved (electricity vs. heating, natural gas vs. heating oil) 
AF Allocation to federal measure (%) 

 
 
The allocation factor is 100%, as this is a strictly federal PAM.  
 
The unit energy saving was calculated based on a report of FEDESCO (2012). In this study covering 
нлмнΣ C959{/h ǊŜǇƻǊǘŜŘ ǘƻ ƘŀǾŜ ƛƴǾŜǎǘŜŘ нпфстоо ϵ ǊŜǎǳƭǘƛƴƎ ƛƴ ŀƴ ŀƴƴǳŀƭ ŜƴŜǊƎȅ ǎŀǾƛƴƎ ƻŦ мфууо 
a²ƘΦ .ŀǎŜŘ ƻƴ ǘƘƛǎ ƛƴŦƻǊƳŀǘƛƻƴ ƛǘ ƛǎ ŜǎǘƛƳŀǘŜŘ ǘƘŀǘ ŜŀŎƘ ƪϵ ƛƴǾŜǎǘŜŘ ōȅ C959{/h ǊŜǎǳƭts in an 
annual energy saving of 8 MWh.  
 
The unit energy saving is converted into a unit emission reduction ǇŜǊ ƪϵ ƛƴǾŜǎǘŜŘ ōȅ C959{/hΦ 
The energy savings are however not split up in savings in heating oil and natural gas (for heating) 
and electricity. The projects performed by FEDESCO cover both types of consumption and include: 
HVAC, insulation, glazing, CHP, building automation, glass foils, roof insulation, relighting, heating 
and solar (not included here). We assume that 10% of energy savings are achieved as reduction of 
electricity consumption (relighting, building, automation ΧύΣ тр҈ ŀǎ ǊŜŘǳŎǘƛƻƴ ƻŦ ƴŀǘǳǊŀƭ Ǝŀǎ 
consumption and 15% as heating oil consumption. This results in a unit emission factor of 0,23 ton 
CO2κƪϵΦ  
 
The methodology and the data quality have approved compared to previous study, but is not as 
detailed as would be possible if the data of the database of FEDESCO would be made available. 
Since 2015, FEDESCO will not be operational but will be part of the regie der gebouwen/La régie 
des batiments. However, we have assumed that investments in improving the energy efficiency will 
continue at the same rate (in the minimum and likely scenario) or even increase (in the maximum 
scenario) up to 2020. The federal government has an important incentive to continue to do this in 
the EED, which forces Member States to renovate 3% of the total floor area owned and occupied 
by its central government to meet minimum energy performance requirements of the energy 
performance of building directive (2010/31/EU)21.  
  

                                                           
21

 The impact of the strict implementation of article 5 of the EED directive would be lower, but in the same order of 
magnitude, than the additional impact of OB-B02 in the period 2014-2020 (respectively, 6,9 and 8,1 kt CO2-eq.). 
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Results 

 

 

Figure 22. OB-B02 emission reductions (in kt CO2-eq.) 

OB-C02: Stimulation of alternative modes of transport 

Description 

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

Assumptions & calculation 

The annual emission reduction is calculated using the following formula: 
 

ὉὙ .0 $ 7$ %& 0 %& 0 %& 0 %&  

  
With:  

D Average distance to and from work (km) 
WD Average annual work days per year 
NP Increase in number of passengers with tram, bus or metro 
EF Emission factor of bus, tram, metro and car (kg/gm) 
P Proportion of passengers that use bus, tram or metro (%) 

 
Employees using train to commute to work are included under measure TR-A08. Therefore we will 
only focus for this measure on public civil servants using other modes of public transport, i.e. tram, 
metro and bus. The average distance to and from work is based on the average distance in 
Brussels, 10 km (http://perso.fundp.ac.be/~grt/grtinfo/info8.html). We assume that most federal 
civil servants using public transport will live in Brussels.  
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We used the mobility questionnaire performed by the FPS Mobility for civil servants to compare 
the percentage of people using public transport between 2005 (before the measure) and 2008 
(when measure was installed). It is estimated that the free rider effect will be significant, therefore 
not all people using public transport are considered, only the increase between 2005 and 2008. The 
data from FPS Mobility showed that in 2008 there were 5% more people using bus, tram and metro 
than in 2005. This percentage was considered constant during the period 2008-2020. 
 
An important assumption is on the emission factor and whether to include the emissions of the 
public transport in the final calculations. For public transport, an increase in the number of 
passengers does not necessarily have to imply and increase in vehicle kilometres (and related CO2 
emissions). In this calculation, we have assumed that this PAM did result in increased vehicle 
kilometres as a conservative estimate.  

Results 

 

Figure 23. OB-C02 emission reductions (in kt CO2-eq.). 

OB-C03: Promotion of bicycle use for civil servants 

Description  

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

Assumptions & calculation 

The effect of this PAM is completely included in PAM TR-A03.  
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OB-C04: Teleworking for civil servants 

Description 

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

Assumptions & calculation 

The annual emission reduction is calculated using the following formula: 
 

Ὕ Ὀ ὈὈ ὉὊ  
  
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) 

 
According to the National Climate Plan, 400 civil servants were teleworking in 2008. The Fedweb 
website (http://www.pdata.be/) also report number of teleworkers and this showed that this 
number has increased to an average of 4993 in 2013. For the period 2014-2020 we assumed two 
scenarios:  

¶ a minimum and likely scenario where number of teleworkers remain constant 

¶ a maximum scenario where the number of teleworkers increases further following linear 
extrapolation, resulting in a total of 10453 teleworker in 2020.  

 
Based on data of http://www.pdata.be/ we also could also calculate the average number of days 
per week that employees worked from home. This was 1,33 days in 2013. For the period 2014-
2020 we used the average over the years 2011-2013.  
 
Teleworkers traditionally live far from work so we assume that they commute either by car (20%) 
or by train (80%) and not by other public transport (i.e. bus, tram or metro) or bicycle. Following a 
study of Verbeke et al. [31] the average distance teleworkers commute is 51 km per day. Because 
it is difficult to quantify, for the calculation we assumed that people that work at home do not use 
more energy at home, although they probably do.  
  

http://www.pdata.be/
http://www.pdata.be/
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Results 

 

Figure 24. OB-C04 emission reductions (in kt CO2-eq.). 

OB-C07: Purchase of clean vehicles 

Description 

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

Assumptions & calculation 

An average annual distance per vehicle was estimated based on figures from FPS Economy and FPS 
Mobility, resulting in an annual distance of 21505 km per vehicle. From the ICDO/CIDD22 website 
and personal communication with PODDO/SPPDD23, we only obtained information for 2008, with a 
subdivision in classes based on emissions (from A to F). In 2008, 140 cars were replaced. In 2012, 
TML [32] estimated that the federal public services had 1788 vehicles, of which 51% were cars (the 
remaining vehicles were vans and trucks). This means that 15,5% of the cars are replaced annually.  
 
Almost 70% of cars bought in 2008 fulfilled the guidelines in the circular letter, which is higher than 
the 50% proposed. We assume that 66% of the cars are diesel cars and 33% gasoline cars, based on 
data from FPS Mobility on the registration of new cars. This information was used to estimate the 
average weighted emission factor of a new car for the Federal Public Services, 141,5 kg/km in 2008. 
 

                                                           
22

 Interdepartementale Commissie voor Duurzame Ontwikkeling ς Commission Interdépartementale pour le 
Développement Durable. 
23

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

Result 

 

Figure 25. OB-C07 emission reductions (in kt CO2-eq.). 

XX-X01: Eco-cheques 

Description 

The eco-cheque is a new extra-legal advantage that the employer can provide to workers, in the 
similar way as the gift cheque. This eco-cheque is dedicated to ecological products or services. Its 
application area is very wide, from the "economy light bulb" to "ecological cleaning products". 
 
As for the gift cheque, the eco-cheque is exempt from taxes and social contributions. 
 
The eco-cheque mechanism has been fully defined in the CCT (Convention Collective du Travail) 
ƴϲфу ƻŦ ǘƘŜ ά/ƻƴǎŜƛƭ bŀǘƛƻƴŀƭ Řǳ ¢ǊŀǾŀƛƭέΦ  
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Assumptions & calculation 

The eco-cheque effect has been fully analysed in a specific study of CO2 logic.  
  
The results of this analysis have been considered as the upper bound of the expected impact of the 
eco-cheque. To be consistent with the other evaluations of the current study, the results have been 
adapted as follows: 

¶ economy light bulb: no effect after 2013 because it becomes the standard; 

¶ television: in the same way, the offer and the price reduction will naturally lead the 
purchase choice to the LED technology; 

¶ freezers: the standard for freezer becomes A+ and will soon become A++; 

¶ bicycle: it has been assumed that the bicycle purchased is used one a week for a short 
travel. 

Results 

 

Figure 26. XX-X01 emission reductions (in kt CO2-eq.). 

XX-X02: Green loans 

Description  

The Federal government has taken this temporary measure in 2009 which will expire in 2011. For 
all loans used for energy saving technologies in residential buildings (with a minimum value of 1250 
ŀƴŘ ŀ ƳŀȄƛƳǳƳ ǾŀƭǳŜ ƻŦ мрллл ϵύ ǘƘŜ Federal government gives a subsidy corresponding to a 
reduction of the interest rate with 1,5%. The measure supports several technologies, including the 
technologies eligible for a tax reduction (EC-B01) and micro-CHP.  
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Assumptions & calculation  

This PAM completely overlaps with measure EC-B01, because green loans can be combined with a 
tax reduction. Therefore the impact of this measure cannot be added to the total emission 
reductions by all federal PAMs.  
 
The annual emission reduction is calculated as: 
 

ὔ ὖ ὉὙ ὃ  

  
With:  
ʅ Summation for all types of investments eligible under this PAM 
Nt Cumulative number of green loans since 2009 
Pi Distribution between investments or technologies (%) 
ERi Unit CO2 reduction per investment (kg) 
Ai Allocation factor to federal measure per investment (%) 

 
FPS Economy provided information on the number of green loans in the period October 2009 ς 
September 2011. This provided information on the number of new green loans in 2009 and 
September 2011. Personal communication with FPS Finance however showed that the number of 
requests per month fluctuates, yet that there is no continuous increasing trend in 2011. We 
therefore assume that the number of applications will remain constant for the rest of 2011. Based 
on previous information this gave an estimated number of new applications of 6791 in 2009, 36676 
in 2010 and 78951 in 2011.  
 
To allocate the number of loans to the different technologies, we used the distribution observed in 
measure EC-B03 (FRGE, all applications). This is a different distribution than for measure EC-B01, 
which reflects the fact that costly investments (e.g. PV panels) are more likely to occur 
proportionally for a loan.  
 
We used the unit emission reductions of measure EC-B01.  
 
Finally, part of the emission reduction was allocated to the regional level (corresponding to 
financial support provided by grants and green certificates). To estimate the financial contribution 
of the Federal government, we calculated the benefit of a 1,5% reduction of the interest rate on a 
loan (mean cost for different technologies based on information of FRGE) for a period of 5 years.  
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Results 

 

Figure 27. XX-X02 emission reductions (in kt CO2-eq.). 
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4.  Overview of the results  

See annex A for a more detailed overview of the results.  

Table 21. Impact of the federal PAMs on total emission reductions ς likely 
scenario (in kt CO2-eq.). 

PAM Description 2008 2009 2010 2011 2012 Total Min Max Average 

EP-A01 Offshore wind  -   31   72   262   316   681  681 681  136  

EP-A02 
Biomass co-
combustion 

 96   97   103   106   138   540  540 540  108  

EC-A05 
Energy label 
(ecodesign) 

 -   -   -   391   782   1173  1173 1177  235  

EC-B01 
Tax deduction 
households 

 883   1191   1610   2067   2119   7871  7323 8419  1574  

EC-B03 FRGE  0,02   0,13   0,39   0,70   3,5   4,8  4,8 4,8  0,95  

IP-A06 
Tax deduction 
industry 

 100   241   340   447   553   1681  1681 1681  336  

TR-A02 
Promoting public 
transport 

 156   157   162   174   188   837  558 1255  167  

TR-A03 Promoting bicycle use  5,0   6,2   7,4   8,5   8,4   36  36 37  7,1  

TR-A04 
Multimodel transport 
of goods 

 15   20   23   23   14  94  94 94  19  

TR-A08 
Free public transport 
for commuters 

 31   36   47   65   53   233  155 349  47  

TR-B01 Promoting carpooling  12   11   10   10   10   53  53 53  11  

TR-B05 Ecodriving  -   13   27   40   54   135  135 135  27  

TR-C01 
Tax reduction clean 
cars 

 27   36   85   150   160   458  305 687  92  

TR-D01 Biofuel  321   976   1110   1081   1117   4605  4601 4604  921  

OB-A03 EMAS certification  0,8   1,0   1,4   1,5   1,9   6,6  6,6 6,6  1,3  

OB-A03bis NMBS/SNCB  5,0   -   -   1,2   -   6,2  6,2 6,2  1,2  

OB-B01 
Renewable energy 
FEDESCO and 
NMBS/SNCB  

 -   -   0,14   0,29   0,35   0,78  0,78 0,78  0  

OB-B02 
Energy efficiency 
FEDESCO 

 1,5  4,9   8,4   16   24   55  55 55  11  

OB-C02 
Public transport for 
employees 

 0,42   0,40   0,39   0,37   0,35   1,9  1,9 2,3  0,39  

OB-C04 Teleworking  0,05   0,10   0,18   0,28   0,41   1,0  1,0 1,0  0,20  

OB-C07 Efficient cars for FPS  0,01   0,02   0,04   0,05   0,06   0,18  0,18 0,18  0,04  

XX-X01 Ecocheque  -   19   38   71   132   261  261 261  52  

XX-X02 Green loan  -   7   46   129   129   310  310 310  62  

Total 
 

 1654   2842   3645   4916   5675   18733  17671 20049  3747  

* XX-X02 Green loans not included in the total as the impact is included under EC-B01. 
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Table 21. Impact of the federal PAMs on total emission reductionsς likely scenario 
(in kt CO2-eq.). 

PAM Description 2013 2015 2020 Sum Min Max 

EP-A01 Offshore wind 569 1146 2540 14094 14094 16351 

EP-A02 
Biomass co-
combustion 

138 138 138 1105 1105 1343 

EC-A05 
Energy label 
(ecodesign) 

1182 2018 4216 21486 21486 23143 

EC-B01 
Tax deduction 
households 

2169 2272 2272 18018 17123 18913 

EC-B03 FRGE 8,2 13 13 96 96 97 

IP-A06 
Tax deduction 
industry 

653 827 1011 7211 7211 7211 

TR-A02 
Promoting public 
transport 

207 238 316 2093 1396 3140 

TR-A03 Promoting bicycle use 8,3 8,1 7,5 63 63 112 

TR-A04 
Multimodel transport 
of goods 

9,0 7,0 6,6 57 30 57 

TR-A08 
Free public transport 
for commuters 

55 64 80 545 363 817 

TR-B01 Promoting carpooling 9,5 9,4 10,5 78 78 78 

TR-B05 Ecodriving 67 94 40 575 575 676 

TR-C01 
Tax reduction clean 
cars 

217 122 0,56 568 379 852 

TR-D01 Biofuel 1122 1419 1448 11134 10730 11482 

OB-A03 EMAS certification 2,3 3,1 3,1 24 24 28 

OB-A03bis NMBS - 1,0 4,2 16 0 32 

OB-B01 
Renewable energy 
FEDESCO and 
NMBS/SNCB  

0,50 17 17 109 109 109 

OB-B02 
Energy efficiency 
FEDESCO 

33 52 113 564 486 643 

OB-C02 
Public transport for 
employees 

0,33 0,29 0,21 2,1 2,1 2,5 

OB-C04 Teleworking 0,62 1,5 1,9 12 10 14 

OB-C07 Efficient cars for FPS 0,06 0,04 0,00 0,20 0,20 0,56 

XX-X01 Ecocheque 233 200 58 1009 1009 1009 

XX-X02 Green loan 129 129 127 1029 1029 1029 

Total 
 

6684 8651 12294 78858 76366 86108 

* XX-X02 Green loans not included in the total as the impact is included under EC-B01. 

 
 



 

 

Table 22. Impact of the federal PAMs on ETS emission reductions ς likely scenario (in kt CO2-eq.). 

PAM Description 2008 2009 2010 2011 2012 2013 2015 2020 KPI(sum) KPII(sum) 

EP-A01 Offshore wind - 31 72 262 316 569 1146 2540 681 14094 

EP-A02 Biomass co-combustion 96 97 103 106 138 138 138 138 540 1105 

EC-A05 Energy label (ecodesign) - - - 391 782 1182 1964 4022 1173 20718 

EC-B01 Tax deduction households 2,8 12 20 41 41 41 42 42 117 337 

EC-B03 FRGE - - 0,01 0,02 0,30 0,52 0,71 0,71 0,33 5,5 

IP-A06 Tax deduction industry 50 120 170 223 276 326 414 505 840 3605 

TR-A02 Promoting public transport - - - - - - - - - - 

TR-A03 Promoting bicycle use - - - - - - - - - - 

TR-A04 
Multimodel transport of 
goods 

- - - - - - - - - - 

TR-A08 
Free public transport for 
commuters 

- - - - - - - - - - 

TR-B01 Promoting carpooling - - - - - - - - - - 

TR-B05 Ecodriving - - - - - - - - - - 

TR-C01 Tax reduction clean cars - - - - - - - - - - 

TR-D01 Biofuel - - - - - - - - - - 

OB-A03 EMAS certification 0,52 0,64 0,87 0,95 1,2 1,5 2,0 2,0 4,2 15 

OB-A03bis NMBS - - - - - - - - - - 

OB-B01 
Renewable energy 
FEDESCO and NMBS/SNCB  

- - 0,14 0,29 0,35 0,50 17 17 0,78 109 

OB-B02 Energy efficiency FEDESCO 0,23 0,76 1,3 2,5 3,8 5,1 8,1 18 8,6 88 

OB-C02 
Public transport for 
employees 

0,10 0,10 0,09 0,09 0,08 0,08 0,07 0,05 0,46 0,52 

OB-C04 Teleworking 0,02 0,04 0,08 0,12 0,16 0,25 0,61 0,80 0,43 4,9 

OB-C07 Efficient cars for FPS - - - - - - - - - - 

XX-X01 Ecocheque - 6 12 23 46 83 66 - 87 271 

XX-X02* Green loan - 0 2,7 7,6 7,6 7,6 7,6 7,6 18 61 

Total  150 269 379 1050 1605 2348 3798 7286 3452 40353 

* XX-X02 Green loans not included in the total as the impact is included under EC-B01. 
 



    
 

 

Table 23. Impact of the federal PAMs on non-ETS emission reductions ς likely scenario (in kt CO2-eq.). 

PAM Description 2008 2009 2010 2011 2012 2013 2015 2020 KPI(sum) KPII(sum) 

EP-A01 Offshore wind - - - - - - - - - - 

EP-A02 Biomass co-combustion - - - - - - - - - - 

EC-A05 Energy label (ecodesign) - - - - - - 54 194 - 768 

EC-B01 Tax deduction households 880 1179 1590 2026 2078 2128 2229 2229 7754 17681 

EC-B03 FRGE 0,02 0,13 0,38 0,68 3,23 7,7 12 11,86 4,43 90,73 

IP-A06 Tax deduction industry 50 121 170 223 276 326 413,73 505 840 3605 

TR-A02 Promoting public transport 156 157 162 174 188 207 237,53 316 837 2093 

TR-A03 Promoting bicycle use 5,0 6,2 7,4 8,5 8,4 8,3 8,1 8 36 63 

TR-A04 
Multimodel transport of 
goods 

15 20 23 23 14 9,0 7,0 7 94 57 

TR-A08 
Free public transport for 
commuters 

31 36 47 65 53 55 64 80 233 545 

TR-B01 Promoting carpooling 12 11 10 10 10 10 9 10 53 78 

TR-B05 Ecodriving - 13 27 40 54 67 94 40 135 575 

TR-C01 Tax reduction clean cars 27 36 85 150 160 217 122 1 458 568 

TR-D01 Biofuel 321 976 1110 1081 1117 1122 1419 1448 4605 11134 

OB-A03 EMAS certification 0,31 0,37 0,51 0,54 0,66 0,81 1,1 1,12 2,39 8,39 

OB-A03bis NMBS 5,0 - - 1,2 - - 1,0 4,2 6,2 16,0 

OB-B01 
Renewable energy 
FEDESCO and NMBS/SNCB  

- - - - - - - - - - 

OB-B02 Energy efficiency FEDESCO 1,2 4,1 7,1 14 21 28 44 95,6 47 476,8 

OB-C02 
Public transport for 
employees 

0,32 0,31 0,30 0,28 0,27 0,25 0,22 0,16 1,46 1,62 

OB-C04 Teleworking 0,03 0,05 0,10 0,16 0,24 0,37 0,86 1,05 0,58 6,77 

OB-C07 Efficient cars for FPS 0,01 0,02 0,04 0,05 0,06 0,06 0,04 0,00 0,18 0,20 

XX-X01 Ecocheque - 13 26 48 86 150 134 58 174 738 

XX-X02* Green loan - 6 43 121 121 121 121 120 292 968 

Total  1504 2574 3266 3866 4070 4336 4852 5008 15280 38505 

* XX-X02 Green loans not included in the total as the impact is included under EC-B01. 
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Table 24. Average and total impact of the federal PAMs on total emission 
reductions ς likely scenario (in kt CO2-eq.) 

  2008-2012 2013-2020 2021-2035 

  average total average total average total 

EP-A01 Offshore wind 136 681 1762 14094 2540 38097 
EP-A02 Biomass co-combustion 108 540 138 1105 138 2072 
EC-A05 Energy label (ecodesign) 235 1173 2686 21486 - - 
EC-B01 Tax deduction 

households 
1574 7871 2252 18018 1669 25033 

EC-B03 FRGE 0,95 4,8 12 96 11 170 
IP-A06 Tax deduction industry 336 1681 901 7211 998 14968 
TR-A02 Promoting public 

transport 
167 837 262 2093 429 6.433 

TR-A03 Promoting bicycle use 7,1 36 7,9 63 6,8 102 
TR-A04 Multimodel transport of 

goods 
19 94 7,1 57 7,3 110 

TR-A08 Free public transport for 
commuters 

47 233 68 545 101 1509 

TR-B01 Promoting carpooling 11 53 10 78 10 145 
TR-B05 Ecodriving 27 135 72 575 2,6 39 
TR-C01 Tax reduction clean cars 92 458 71 568 0,56 8,4 
TR-D01 Biofuel 921 4605 1392 11134 1421 21322 
OB-A03 EMAS certification 1,3 6,6 2,9 24 - - 
OB-A03bis NMBS 1,2 6,2 2,0 16 - - 
OB-B01 Renewable energy 

FEDESCO and 
NMBS/SNCB  

0 0,78 14 109 - - 

OB-B02 Energy efficiency 
FEDESCO 

11 55 71 564 - - 

OB-C02 Public transport for 
employees 

0,39 1,9 0,27 2,1 0,13 1,9 

OB-C04 Teleworking 0,20 1,0 1,5 12 1,6 24 
OB-C07 Efficient cars for FPS 0,04 0,18 0,02 0,20 - - 
XX-X01 Ecocheque 52 261 126 1009 - - 
XX-X02* Green loan 62 310 129 1029 99 1483 

Total  3747 18733 9857 78858 7336 11035 

* XX-X02 Green loans not included in the total as the impact is included under EC-B01. 
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Table 25. Difference between the previous assessment and the current results. 

 
 SUM 2008-2012  SUM 2013-2020  

 

 Report 
2015 

Report 
2013 

Difference 
 

Report 
2015 

Report 
2013 

Difference  

EP-A01 Offshore wind 681 681 0  14281 14616 335 C 

EP-A02 Biomass co-combustion 540 524 -16  1105 978 -127  

EC-A05 Energy label (ecodesign) 1173 1171 -2  21486 20223 -1263 D 

EC-B01 Tax deduction 
households 

7870 8478 608 A 18018 25431 7413 E 

EC-B03 FRGE 5 5 0  96 96 0  

IP-A06 Tax deduction industry 1681 1681 0  7211 7211 0  

TR-A02 Promoting public 
transport 

837(+233) 1154 84  2093(+545) 3093 455 F 

TR-A03 Promoting bicycle use 36 36 0  63 63 0  

TR-A04 Multimodel transport of 
goods 

59 59 0  192 192 0  

TR-A08 Free public transport for 
commuters 

233    545    

TR-B01 Promoting carpooling 53 53 0  78 78 0  

TR-B05 Ecodriving 135 36 -99  575 244 -331 G 

TR-C01 Tax reduction clean cars 458 453 -5  568 587 19  

TR-D01 Biofuel 4605 4084 -521 B 11134 9687 -1447 H 

OB-A03 EMAS certification 7 7 0  24 34 10  

OB-A03bis NMBS 6 6 0  16 64 48 I 

OB-B01 Renewable energy 
FEDESCO and 
NMBS/SNCB  

0,8 0,9 0,1  109 109 0  

OB-B02 Energy efficiency 
FEDESCO 

55 52 -3  565 525 -40  

OB-C02 Public transport for 
employees 

2 2 0  2 2 
0 
 

 

OB-C04 Teleworking 1 1 0  12 6 -6  

OB-C07 Efficient cars for FPS 0,2 0,2 0  0,2 0,5 0,3  

XX-X01 Ecocheque 261 260 -1  1009 1009 0  

XX-X02* Green loan 310 310 0  1029 1031 2  

Total  18733 18743   78858 84246   

A. New statistics for 2012, adjustment of the allocation factor (based on information from regional 
premiums) and adjustment of the PAM (regionalisation of tax deduction). 

B. New statistics on biofuel consumption. 
C. Data 2013 and delay in certain projects (but not overall target). 
D. Including impact room and water heaters. 
E. Tax deduction for roof insulation will no longer be a federal PAM from 2015. 
F. Lower growth in 2012 in pkm than expected in previous assessment, this has an effect on entire ex-ante 

time series.  
G. Adjustment of the emission reduction rate, altered assumption on the number of drivers concerned.  
H. Adjustment of the assumption on the minimum content biofuel, based on most recent information. 
I. There is a difference in interpretation of the 20% target between the two reports.  
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An overview of the results is presented above. All the federal PAMs, including EC-A05 on 
Ecodesign, have an impact of 1649 kt CO2-eq. avoided emissions in 2008 increasing to 12122 kt 
CO2-eq. in 2020. The impact in 2012 (5742 kt CO2-eq.) is considerably larger than in previous 
assessment. This is primarily caused by: 

¶ The inclusion of measure EC-A05 (780 kt CO2-eq.), which is the impact of the Ecodesign 
directive. This was not included in the previous assessment, because it was not part of the 
National Climate Plan, but we included this now under the PAM concerning energy labels.  

¶ The increase of impact under EC-B01 (544 kt CO2-eq.), which is caused by new data 
available from FPS Finance on the number of tax reduction in 2010 and 2011, which were 
higher than we anticipated in the previous report.  

 
The measures that contribute most to mitigating climate change are the Ecodesign measure, the 
tax reduction for households (even when only roof insulation is considered), the promotion of 
offshore wind energy, the tax reduction for industry and the promotion of biofuels24.  

 

 

Figure 28. Impact of the federal PAMs on emission reductions ς likely scenario (in 
kt CO2-eq.). 

 

                                                           
24

 Note that in the last case, we have taken the minimum scenario as the likely scenario. 
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Figure 29. Impact of the federal PAMs on emission reductions minimum ς 
maximum and likely scenario (in kt CO2-eq.). 

 

 

Figure 30. Comparison of GHG emissions between inventory and WEM projections 
of Belgium (blue) and the impact of federal PAMs added to the GHG inventory 
and WEM projections (red) (in kt CO2-eq.). 






















































































































































