
Road transport (1A3b): switch to COPERT 5.4.36

Each Region in Belgium calculates its own part of the emission inventory for road transport, using the COPERT software. To assure the consistency between these separate calculations, the methodologies to produce input for COPERT have been harmonized and common calculation tools have been developed : a vehicle stock module, and a module for the processing of road transport statistics (to calculate the vehicle kilometers driven by each combination of vehicle type, size, fuel and EURO). 
There’s a difference in emissions for all pollutants between submission 2020 and submission 2021 due to
· Use of other COPERT version : for submission 2020 COPERT 5.3.0 was used, for submission 2021 there was a switch to COPERT 5.4.36. Listing of different COPERT-versions are available at the following link : https://www.emisia.com/utilities/copert/versions/. 
Use of an Entity-Mode COPERT version for fuel balancing the 3 Belgian Regions within the same year (fuel sold emissions). Because a fuel balance (amount of fuel sales) is only available on the Belgian level, the 3 Regions cannot do a run performing automatically energy balances on the regional level in COPERT (to produce a ‘fuel  sold’ COPERT run). EMISIA made a COPERT 5 version in ‘Entity mode’ to make it possible to perform a fuel balance for all entities (=3 Regions in case of Belgium) within the same year, based on the fuel used COPERT runs of the Regions.
COPERT 5 uses an equilibrium methodology based on energy while COPERT 4 was based on vehicle-kilometers. As a consequence, the real energy content for biomass is now taken into account and a slight increase in energy consumption (in comparison with COPERT4) is now observed since 2009. This is essentially due to the bio-gasoline content in the blend (less energy content than fossil gasoline) for the same kilometers driven in the “fuel used” calculations. As the final impact on pollutant emissions depends also on the ratio” fuel sold /fuel used” the consequences are not so obvious.
· Because of this change in COPERT-version, the vehicle classification (stock) used previously for COPERT 5.3.0 needed to be adapted. New vehicles are now considered: PHEV diesel and gasoline personal car and Hybrid buses.
· Because of the change of vehicle classification, the methodology to generate mobility data was adjusted in the affectation mobility tool (MAM) in addition to reviewing the mobility data itself.
· “CO2 correction” option has been activated for the first time. This correction allows, within a determined EURO-standard, for each year of construction of cars registered on the Belgian market, to take into account a coefficient of improvement or degradation of the emission factor predetermined in the model based on the individual data of registered vehicles.
· Corrections have been implemented concerning gasoline off roads consumptions (to correct gasoline fuel sold data used).
· 

COPERT 5.4.36
An overview of some input parameters in COPERT 5 :
· For environmental information, the 3 Belgian Regions use the same information for Min and Max Temperatures en humidity from the Royal Meteorological Institute of Belgium.
· Trip characteristics are Region dependent, and are taken e.g. from research on travel behavior.
· Fuel specifications : for H:C and O:C data no country specific data are available (despite the many questions sent to the Belgian Fund for the Analysis of Petroleum Products (Fapetro)). H:C, O:C = COPERT 5 data = data in EMEP/EEA air pollutant emission inventory guidebook 2019, p. 43, table 3-29. Density and heavy metals in fuel  : default COPERT values.  Content S and Pb is country specific. Only biogasoline has been adapted with country-specific values since 2017 because the composition has evolved (large amounts of ETBE and MTBE).
· LHV: COPERT default values are used but as for fuel specifications, LHV of biogasoline has been adapted since 2017.
· Lubricants Specification : no country specific information is available
· ETBE content : Not used because of COPERT bug. Calculating the fossil fuel fraction in biogasoline is done via post-processing of COPERT results, in a run without any ETBE encoded, and taking into account the exact amount of C fossil in biomass (using data from Federal Public Service Economy, SMEs, Self-employed and Energy) and following the recommendations of the WG1 of the CCC.
· Reid Vapor Pressure : country specific values, same in the 3 Regions
· Fossil fuel fraction in bio : These fractions are obtained via post-processing of COPERT results, in a run without any FAME or ETBE encoded, and taking into account the exact amount of C fossil in biomass (using data from Federal Public Service Economy, SMEs, Self-employed and Energy) and following the recommendations of the WG1 of the CCC.
· Stock & Activity data : changes relative to COPERT 5 version : see below
· Circulation activity : country specific, no information on the share urban peak and off peak (50%/50% is used)
· A/C usage : default COPERT values are used
· Blend share : country specific information used (data from Federal Public Service Economy, SMEs, Self-employed and Energy)
· Fuel CO2 correction : enabled CO2 reduction calculation since the 2021 submission. As expected, this activation increases the difference between “Fuel sold” and “Fuel used”.

Changes in vehicle stock module (since 2020 submission)
The main aim of the update was to adapt the existing vehicle stock module to allow the transition from COPERT4 to COPERT5 for the emission inventory calculations. To build a basis stock/fleet for COPERT the database of the registration of all Belgian Vehicles is used (DIV = Directorate Registration Vehicles; part of Federal Public Service Mobility). Some calculations/assumptions had to be made to use the fields from this database for classification of vehicles in tune with COPERT stock.
The main changes relative to the stock module used for COPERT 4v11.4 are:
· changes in vehicle classification to allow conversion into COPERT 5-format : e.g. LDV now 3 size classes based on Reference Weight (N1-I, N1-II and N1-III) in COPERT, in the tool now split up by using the fields ‘reference mass’, ‘mass in running order’ and ‘tare’.
Also the vehicle category naming for CAR has changed in mini, small, medium and large-SUV-Executive. Emisia (COPERT) does not define how the distinction should be made in the categories. Thinking that a classification based on the mass/weight of the car would be the best solution to tackle this problem, some analysis of time trends in the averages of [MASS_IN_RUNNING_ORDER] were done for the COPERT 4 size classes (according to cylinder capacity).  But the conclusion was that it was very difficult to set mass limits for the DIV-data that accurately determine the new size classes (Mini, Small, Medium , Large-SUV-EXECUTIVE) as defined by COPERT5. For CAR still the size class based on cylinder capacity as defined by COPERT 4 is used, with <0.8 l = mini, 0.8-1.4 l = small, 1.4-2.0 l = medium and > 2.0l = Large-SUV-executive.
· new DIV extracts requested because of lack of some data fields (needed for the new methodology) in the extracts used for the COPERT 4 calculation. Every time an extract is made from the DIV database, this gives a photo of the registered vehicles for a certain year at the time of the survey. Asking an extract for a certain year at another time can therefor result in a slightly different fleet. 
· using the new DIV data field [FIRST_KNOWN_USE_DATE] : Starting from inventory year 2015 (DIV-extract “DIV16”), a new database field [FIRST_KNOWN_USE_DATE] is available. The main reason for the addition of this data field, was the introduction of the compulsory registration of mopeds (vehicle category “MP”), both for new mopeds and mopeds that were already in use. The field [FIRST_KNOWN_USE_DATE] was added to make sure that the correct age can be determined for the mopeds that are registered after already being in use for some time. 
· a correction procedure for old inactive vehicles was developed (≠ oldtimers): it was noticed that the number of (very) old vehicles in the DIV-database is unrealistically high, in particular for gasoline passenger cars. Some old vehicles which are no longer in use are still present in the DIV-database (this was checked with data available from LEZ and tax authorities). Vehicles officially registered as an oldtimer are still in the stock, they can be identified by their plate, starting with an ‘O’.
· adapted determination of vehicle category :  It was noticed that there were some mismatches in defining a vehicle category when not taking into account the size (based on vehicle weight) of a vehicle. 
· new procedure to fill missing values for EURO classification and adding a filter to remove unrealistic EURO-values. The new procedure works on the basis of the full registration data, while the old procedure only took ‘the year of registration = year of building’ into account. And sometimes the introduction dates of the emission standards depend on the size class of the vehicle (e.g. for LDV). Where necessary the new procedure takes the size class of the vehicle.
· new procedure for urban buses : in the old module the data for urban buses was estimated on data from the public transport providers and their subcontractors, with a second step to calculate the number of coaches (= total number of buses in DIV – number of urban buses estimated). For COPERT 5 the stock urban buses is identified based on the VIN (vehicle identification number). 

Changes in vehicle mobility module (named MAM = mobility allocation module) - since 2020 submission
The main aim of the update was to adapt the module of allocation of vehicle kilometers to the different vehicle categories, to allow the switch from COPERT4 to COPERT5. Fleet data produced with the new fleet module serve as a base for MAM.
The main changes relative to the mobility module used for COPERT 4v11.4 are:
· all vehicles produced with the stock module taken into account : vehicles not (yet) included in COPERT (electric vehicles) are taken along for calculations in the mobility module  (important for non-exhaust emission calculation).
· new correction for activity by foreign heavy duty vehicles : there is a high share of foreign heavy duty vehicles that drive on Belgian highways, vehicles who are not registered in the database of the Federal Public Service Mobility. Their age (EURO) has to be estimated.  In the COPERT 4 module the difference in age between foreign and domestic vehicles is estimated based on fleet composition in TREMOVE, and there is an estimated relative increase of the fleet to account for the number of foreign vehicles. Since 01/04/2016 there is a kilometer charge for all vehicles with transport of goods above 3,5t (HDV) in Belgium. A dataset with registered trips from the OBU (on board unit) of these HDV made is possible to have a view on the age and the amount of foreign HDV.
· Some changes related to input sources for some vehicle categories : which year to use in data from authorized car inspection companies, which mileage profile to use for LPG, …
· Some changes made to the classification in EURO, made by the stock module : The stock module only makes the translation of an encrypted database of registered cars from Federal Public Service Mobility into a fleet, without making a division in further COPERT classes of vehicles (this to be sure that all vehicles are taken into account, even these not (yet) taken along in COPERT). Distribution in detailed COPERT vehicle categories is done by MAM module. These vehicles must be allocated a number of vehicle kilometers driven. One of the data sources for this is the dataset with average mileage (calculated from the odometers of vehicles) per vehicle type per year of construction, registered by authorized car inspection companies.  In this dataset no longer the figures from column ‘Km traveled the last year (on an annual basis)’ are used, but a value that more closely matches ‘Km traveled the last year (real)’, which takes into account that vehicles were deregistered during the year, and that most new vehicles were not in use for a full year. This change has noticeably changed the shares of the EURO classes in the MAM results.
· Due to the implementation of LEZ in the complete Brussels Region, data of ANPR cameras are used to calibrate the stock of CAR and LDV for this Region.






