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SUMMARY 

This is the third deliverable in the framework of WP2: “Compound KPIs: Accounting” of the LeMesurier 

project. It presents the results of the three vehicle parc model runs, i.e., COPERT/SIBYL, 

PRIMES/TREMOVE and MOVEID. A discussion of these results is also provided. In addition, this 

deliverable attempts to quantify the impact of the 2ZERO Partnership project portfolio on the EU vehicle 

parc projections. Finally, the values of the Compound KPIs are provided. 

EU projections 

The document starts by presenting key projection results of the three models, namely: 

 Fleet and activity data: new registrations and vehicle stock (per vehicle category, per fuel/energy 

type), vehicle (v.km), passenger (p.km), and freight (t.km) activity data. 

 Energy consumption (per vehicle category, per fuel/energy type). 

 Greenhouse gases (per vehicle category). 

The main conclusions are: 

 Despite small differences in absolute values, all three models agree that the vehicle stock and 

activity will follow an increasing trend up to 2050. Passenger cars account for the largest share 

of passenger activity, while heavy duty trucks account for the largest share of freight activity. 

Zero emission vehicles gradually enter into the European fleet year by year with an increasing 

trend; their penetration rate increases significantly after 2035. The replacement rate of 

conventional petrol and diesel vehicles with electric ones, as well as the deregistration rate of 

old vehicles, is not the same in all three models. Specifically, COPERT/SIBYL estimates that 

there will be a small but noticeable number of conventional vehicles still circulating on European 

roads in 2050. On the other hand, PRIMES/TREMOVE and MOVEID estimate that the number 

of these vehicles will be very close to zero. 

 A direct consequence of the above is that the absolute values and decrease rate of GHG 

emissions are not the same in all three models. Specifically, COPERT/SIBYL estimates slightly 

higher GHG emission values after 2035 compared to PRIMES/TREMOVE and MOVEID. 

Moreover, the COPERT/SIBYL GHG emission value in 2050 is noticeably above zero, since 

there are still non-electric vehicles circulating as mentioned above. On the other hand, 

PRIMES/TREMOVE and MOVEID values in 2050 are closer to zero. 

 Regarding energy consumption, in all three models diesel and petrol together currently account 

for the majority of energy use, but there is a gradual decrease trend in their values, followed by 

an increase in electricity and hydrogen use. Nevertheless, since the increase of electricity and 

hydrogen values does not compensate for the decrease of diesel and petrol, the overall road 

transport energy consumption presents a decreasing trend until 2050, at least for 

COPERT/SIBYL and PRIMES/TREMOVE. 

 A significant difference of MOVEID is that e-fuels and methane make a significant contribution 

in future energy use, while COPERT/SIBYL and PRIMES/TREMOVE do not include these fuels 

in their projections. This results in a slightly increasing trend of energy consumption after 2035 

in MOVEID. Finally, MOVEID considers full life cycle emissions, including manufacturing of 

vehicles and (decarbonised) fuels in addition to operation. Hence, the absolute emission levels 

are higher than those reported by the other vehicle parc models in the period 2020-2030. 

Key indicative figures are provided below: 
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Figure 1: EU27 stock energy shares (%) of all vehicle categories (COPERT/SIBYL) 

 

Figure 2: EU27 stock energy shares (%) of all vehicle categories (PRIMES/TREMOVE) 

 

Figure 3: EU27 stock energy shares (%) of all vehicle categories (MOVEID) 
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Figure 4: EU27 GHGs (Mt CO2eq.) per vehicle category (COPERT/SIBYL) 

 

Figure 5: EU27 GHGs (Mt CO2eq.) per vehicle category (PRIMES/TREMOVE) 

  

Figure 6: EU27 GHGs (Mt CO2eq.) per vehicle category (MOVEID) 
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Quantifying the impact of 2ZERO technologies on the EU projections 

After the EU projections, an estimation of how the 2ZERO vehicles (i.e., vehicles incorporating 

technologies from the relevant 2ZERO projects) are expected to enter the European fleet is provided. 

The potential impact of these ‘2ZERO technologies’ penetration into the EU vehicle parc projections is 

investigated by creating and examining two distinct but comparable scenarios. 

The first scenario is the one that each model already had as part of its implementation before the 

LeMesurier project (‘reference’ or ‘intermediate’ scenario). The second scenario (‘2ZERO technologies’ 

or ‘measured’ scenario) attempts to reflect the impact of 2ZERO and, especially, to consider the 

‘LeMesurier DT’ work of deliverable D2.2 [6]. Both scenarios have been built upon the same principles 

regarding vehicle fleet evolution, activity projections and policy context, ensuring a consistent and fair 

base for comparison. 

The main conclusions are: 

 In general, the uptake of 2ZERO technologies follows the same pattern in all three vehicle parc 

models. Specifically, starting from 2030, a specific percentage of electric vehicle sales (BEV 

and FCEV) each year are assumed to be vehicles incorporating relevant technologies from the 

2ZERO project portfolio. The penetration curve of 2ZERO vehicles follows a sigmoid shape (S-

curve) reaching 100% in 2050. This sigmoid shape attempts to capture a slow initial uptake, 

followed by an accelerated adoption, and then, a ‘saturation’ phase. A small difference is that 

PRIMES/TREMOVE assumes an additional small increase in ZEV sales compared to its 

‘reference’ scenario, while COPERT/SIBYL keeps the total number of ZEV sales unchanged in 

both scenarios. 

 The comparison of the two scenarios shows that the ‘2ZERO technologies’ gradually presents 

a slightly lower total energy consumption compared to the ‘reference’ in all three vehicle parc 

models. The difference (i.e. reduction) starts being visible in the period 2030-2035 (marking the 

entrance of 2ZERO technologies into the vehicle fleet) and results in a percentage ranging from 

2% to 7.7% lower value in 2050, depending on the model. 

 The above results have been achieved solely through technology-driven improvements in 

vehicle energy efficiency, without assuming any shifts in travel demand, modal distribution or 

electrification shares significantly beyond what is already defined in the ‘reference’ scenario 

assumptions. 

Key indicative figures are provided below: 
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Figure 7: Comparison of ‘2ZERO technologies’ vs. ‘reference’ scenario regarding the EU27 road 
transport energy consumption, absolute values (COPERT/SIBYL) 

 

Figure 8: Comparison of ‘2ZERO technologies’ vs. ‘reference’ scenario regarding the EU27 road 
transport energy consumption, absolute values (PRIMES-TREMOVE) 

 

Figure 9: Comparison of ‘2ZERO technologies’ vs. ‘reference’ scenario regarding the EU27 road 
transport energy consumption, change in absolute values (MOVEID) 
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Compound KPIs 

Finally, the values of the following Compound KPIs are provided1: 

 GO.KPI.3: Reduction of CO2 emission from road transport for all types of vehicles. 

 SO.KPI.1: Ability to determine, realistically and reliably, the energy intensity (tank-to-wheel). 

 SO.KPI.2: Reduce GHG of mobility of people and goods. 

The main conclusions are: 

 GO.KPI.3: All three models show a significant reduction of CO2 emissions year by year. The 

reduction is small in 2025 and gradually increases in 2030, 2035, and 2050. The percentage 

reduction in 2050 compared to the base year 2019 or 2020 varies from 91% to 99.8% depending 

on the model. 

 SO.KPI.1: The energy intensity (i.e., energy consumed per activity unit) for both passenger and 

freight activity presents a continuous improvement (i.e., decline) year by year. This is mainly 

attributed to the improved energy efficiency and to the gradual replacement of ICE vehicles with 

electric ones, which in general consume less energy per activity unit compared to their 

conventional (petrol and diesel) counterparts, i.e., they have higher efficiency. The only 

exception to this general conclusion is that the energy intensity of MOVEID passenger activity 

slightly increases after 2035, as the e-fuels enter the market and require higher upstream energy 

provision, but remains well below the 2020 levels. 

 SO.KPI.2: The GHG intensity (i.e., GHG emissions per activity unit) for both passenger and 

freight activity presents a continuous improvement (i.e., decline) year by year. This is mainly 

attributed to the gradual replacement of ICE vehicles with electric ones. All three models end 

up in values close to zero in 2050, with COPERT/SIBYL presenting slightly higher values than 

the other two models due to the slightly higher number of non-electric vehicles still circulating 

as mentioned above. 

Key indicative figures are provided below: 

                                                             
1 The prefixes ‘GO’ and ‘SO’ are abbreviations of the terms “General Objective” and “Specific Objective” from 
the 2ZERO SRIA (Strategic Research and Innovation Agenda) [2]. 
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Figure 10: Reduction of EU27 road transport CO2 emissions compared to 2019 (COPERT/SIBYL) 

 

Figure 11: Reduction of EU27 road transport CO2 emissions compared to 2019 (PRIMES/TREMOVE) 

 

Figure 12: EU27 road transport CO2 emissions per vehicle category (MOVEID) 
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Figure 13: EU27 GHG intensity for passenger activity per vehicle category (COPERT/SIBYL) 

 

Figure 14: EU27 GHG intensity for passenger activity per vehicle category (PRIMES/TREMOVE) 

 

Figure 15: EU27 GHG intensity for passenger activity per vehicle category (MOVEID) 
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1. INTRODUCTION 

1.1 Work Package 2 within LeMesurier project and 2ZERO 

2ZERO (Towards Zero Emission Road Transport) is a co-programmed Partnership launched in 2021, 

funded under Horizon Europe and aiming to accelerate the transition towards zero tailpipe emission 

road mobility across Europe. It promotes and facilitates pre-competitive research and innovation, with 

an integrated system approach and investigation of new technologies covering Battery and Fuel Cell 

Electric Vehicles (BEV and FCEV) to boost EU competitiveness and technological leadership. 2ZERO 

also supports economic growth and job creation within the EU [1]. 

The LeMesurier project aims to account the contribution of 2ZERO project portfolio towards the main 

objectives of the Partnership and their targets, as measured against a set of Key Performance Indicators 

(KPIs) for road transport. It is a Coordination and Support Action (CSA) project which determines a 

common framework for measuring and monitoring the multiple and various KPIs, including their sources, 

methods and reporting formats [8]. 

The first Work Package (WP) of LeMesurier, i.e., WP1: “Direct KPIs: Accounting”, assesses the majority 

of “single count” parameters for which there is data available from direct reference to single sources, 

i.e., 2ZERO projects or other sources (i.e., statistical databases, relevant reports and studies etc.). No 

further complex calculations and detailed analysis or data processing are needed for determining the 

specific KPI values in WP1. 

On the other hand, the second WP of LeMesurier, i.e., WP2: “Compound KPIs: Accounting”, assesses 

a smaller number of “compound parameters” which are derived from multiple input data and complex 

calculations in order to measure the impact of 2ZERO on the road transport sector. In this context, a 

modelling framework for measuring and monitoring the so-named “Compound KPIs” (i.e., indicators that 

require detailed modelling, simulations and calculations) had to be established and realised. 

The current document is the third deliverable of WP2, which is responsible for the accounting (i.e., 

measurement) of the Compound KPIs of LeMesurier project. The indicators presented here are amongst 

the KPIs for 2ZERO given in the SRIA (Strategic Research and Innovation Agenda) [2]. 

1.2 Scope of D2.3 and its relation to LeMesurier work 

 

Figure 16: Key figure of WP2: “Compound KPIs: Accounting” 

Figure 16 is a key figure of WP2, created already since the writing of the LeMesurier proposal, and 

summarises the main steps of the work as follows: 
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1. Selection of 2ZERO projects that can provide input to one or more of the Compound KPIs. 

2. Translation of project result into (vehicle parc) model inputs. 

3. Usage of the (vehicle parc) models and production of relevant outputs. 

4. Translation of (vehicle parc) model outputs into KPI parameters. 

5. Determination of the Compound KPIs, i.e., baseline, intermediate and measured values. 

It is reminded that within LeMesurier the term ‘baseline’ refers to values for the ‘base’ year 2020 (or 

2019 in order to avoid the impact of CoVId-19 crisis), while ‘intermediate’ and ‘measured’ refer to values 

for the so-named ‘photo’ years 2025, 2030 and 2035. The difference between ‘intermediate’ and 

‘measured’ is that the ‘intermediate’ values are derived from projection results without considering 

2ZERO projects results etc. specifically; while the ‘measured’ values are those which have been 

calculated by integrating in the projections the potential impact and any other consequence of the 

2ZERO technology developments on the vehicle parc performance. 

The first steps of the procedure (i.e., steps 1 and 2 in Figure 16) were to identify the relevant projects 

and translate their results into inputs for the three vehicle parc models, i.e., COPERT/SIBYL [3], 

PRIMES/TREMOVE [10] and MOVEID [7]. The selection of projects is described in deliverable D2.1 [9], 

while the initial list of projects has been enriched in the course of LeMesurier. 

The selected projects have been approached with a detailed questionnaire, asking for specific data and 

information, while some have also been interviewed. At the time of performing this exercise, the majority 

of projects could not provide ‘mature’ or final results. As such, their responses were describing what the 

projects envisage to achieve when finished (in 2026 or 2027), i.e., when their respective vehicles, 

components and technologies will be publicly available. The questionnaire and assessment of 

responses are described in deliverable D2.2 [6]. 

A simulation approach within the LeMesurier project has been followed, enabling the estimation of the 

behaviour (or consequence) of the 2ZERO technology development on the vehicle performance. 

Physics-based vehicle models were developed on a commercial multiscale platform accounting for 

longitudinal dynamics, powertrain, drivetrain and thermal management aspects. The aim of the 

simulations was to derive energy consumption values for BEVs and FCEVs as a function of speed and 

other parameters (i.e., ambient temperature, vehicle load, occupancy rate etc.). The details of these 

models are described in deliverable D2.2 [6]. 

The next steps of the procedure (i.e., steps 3 and 4 in Figure 16) were to transfer and use the above 

results with the three vehicle parc models in order to calculate the Compound KPIs. Baseline values 

have already been provided in deliverable D2.2 [6]. The current deliverable D2.3 focuses on detailed 

projection results from the three vehicle parc scenario model runs; it also provides specific Compound 

KPI values derived from the projection results (step 5 in Figure 16). 

The ‘intermediate’ and ‘measured’ KPI matrices, as well as combined results from the three models, will 

be presented in more detail in the fourth and final deliverable of WP2, i.e., D2.4: “Calculated compound 

parameter KPIs”. In this final deliverable, a more comprehensive treatment, including combined graphs 

and in-depth discussion of trends and differences between the models, will be provided. 

1.3 Structure of D2.3  

This deliverable is organized into five sections, as follows: 

 Section 1 is the current introductory section which provides the overall context and objectives 

of this deliverable. It also outlines the relation of this deliverable with other work within 

LeMesurier and, especially, WP2. 
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 Section 2 presents detailed projection results of the three vehicle parc models, i.e., fleet and 

activity data, energy consumption, and greenhouse gas (GHG) emissions. 

 Section 3 provides an estimation of how the 2ZERO vehicles (i.e., vehicles incorporating 

technologies from the relevant 2ZERO projects) are expected to enter the European fleet. The 

potential impact of these ‘2ZERO technologies’ penetration into the EU vehicle parc projections 

is investigated by creating and examining two distinct but comparable scenarios. 

 Section 4 focuses on the Compound KPIs as such, by providing specific values for each KPI. 

 Section 5 concludes this deliverable. 
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2. EU PROJECTIONS 

2.1 Main principles of each vehicle parc model  

Before presenting detailed projection results, the main principles and underlying assumptions of each 

vehicle parc model are summarised here; more details can be found in deliverable D2.2 [6]. 

2.1.1 COPERT/SIBYL 

COPERT/SIBYL uses a bottom-up modelling approach by combining detailed statistical data for 

historical years and assumptions consistent with the relevant legislation and regulations for projections 

in the future. It includes detailed and disaggregated information on vehicle stock and new registrations 

by vehicle category, fuel/energy type, and Euro standard. Most importantly, its methodology is 

consistent with (and part of) the relevant EMEP/EEA air pollutant emission inventory guidebook – road 

chapter [4]. 

In general, the model is consistent with the following regulatory framework and targets which define the 

powertrain composition of the vehicle fleet in the future: 

 The CO₂ emission performance standards for cars and vans. 

 The proposed 2030 and 2040 CO₂ targets for heavy duty vehicles. 

 The 100% zero-emission sales target for new urban buses by 2030. 

 The “Fit for 55” package. 

 The Euro 7 emission standards. 

 The 2040 Climate Target framework. 

The output results produced by COPERT/SIBYL are based on a Tank-to-Wheel (TtW) analysis of energy 

consumption and emissions, while a Well-to-Wheel (WtW) or even a Life Cycle Analysis (LCA) can be 

provided externally as an add-on feature of the model. All data is available on an annual basis, but most 

figures in this document are given on a per 5-year interval step for consistency with the other two vehicle 

parc models. 

2.1.2 PRIMES/TREMOVE 

The PRIMES-TREMOVE projections are based on detailed modelling that incorporates high economic-

engineering details, covering the energy and transport nexus. The model’s rich representation of 

sectors, agents and policies enable it to project the evolution of the transport system so as to also assess 

impacts of policies and other levers. 

The model’s starting point (calibration) is based on Eurostat energy balances and detailed statistics for 

the transport sector, among others DG MOVE’s Statistical Pocketbook, on stock, transport activity, 

technology uptake etc. The model includes a large variety of policy measures (economic, regulatory, 

soft, other) mirrored in scenarios that influence the projections. 

The PRIMES/TREMOVE database is built on highly granular datasets for all EU Member States, based 

on the latest statistical information on vehicle stock, new registrations, by vehicle category and segment, 

technology and fuel type, Euro standard and age. As the model operates in time-period intervals (5-year 

steps) it is fully calibrated to 2020, reflecting statistics. The year 2025 is semi-calibrated in that it 

represents the most recent trends (latest data in the version used in this project up to 2022 or 2023, as 

available by statistics). The projection period of the model is thus from 2025 to 2070. 
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The projections include a wealth of policies related to the transport sector (and the energy system), 

building on the policy option of the impact assessment, accompanying the 2040 Climate Target Plan 

that reaches 90% emissions reduction in 2040, compared to 1990. The projections also reflect the 

legislative proposals of the “Fit for 55” policy package and other transport proposals put forward by the 

EC during 2023. 

The model is up to date with respect to the current regulatory environment, in that it implements the CO2 

emission standards regulation for both light and heavy duty vehicles, considering CO2 emission target 

levels for 2030 and beyond, alongside, other regulations and legislative proposals underpinning the “Fit 

for 55” policy package (e.g. among others the amendment of the Renewable Energy Directive, the ETS 

system in road transport), not only affecting the transport sector but the energy system as a whole. 

Therefore, besides the model’s techno-economic and behavioural drivers, projections of fleet and 

technology uptake are also shaped by the regulatory environment.  

2.1.3 MOVEID 

MOVEID is a linear optimisation model minimising the cumulated GHG emissions from the EU27+UK 

road sector until 2050 subject to various constraints. In its optimisation process, the model explicitly 

accounts for infrastructure and raw material requirements of different drivetrains as well as technical 

bottlenecks associated with their ramp-up. The linear optimisation model requires three key sets of data 

input as follows: 

 Per-vehicle requirements for all vehicle segments and powertrain technologies. Requirements 

of the different vehicle segments and powertrain technologies on a per-vehicle basis. 

 Associated raw material demand, GHG emissions and cost. MOVEID uses the associated raw 

material demand, GHG emissions and costs by vehicle segment and powertrain technologies 

on a per-vehicle basis. 

 Technical bottleneck analysis. Reflecting the need for the ramp-up of raw material and 

infrastructure elements associated with the different pathways considered, MOVEID uses the 

build-up of infrastructure elements and raw material under ideal legal and financial conditions. 

The inputs have been obtained from more than 50 experts from over 40 companies and organisations 

in the transport and energy industry as part of the FVV Fuel Study IVb [7]. The model does not take into 

account regulatory constraints or targets or commercial risks. All inputs and constraints are based on 

technical feasibility of the implementation rather than regulatory frameworks. 

By combining all the information available from the input dimensions (i.e. on vehicle fleet, infrastructure 

requirements, GHG emissions and raw materials, CAPEX and OPEX as well as technical bottlenecks) 

the model minimises the cumulated GHG emissions from the EU27+UK road sector until 2050 while 

securing that the assumed road mobility demand can be met. 

2.2 Fleet and activity data 

In this subsection, detailed projection results for fleet and activity are presented for each vehicle parc 

model. Specifically: 

 Fleet data. 

o New registrations (per vehicle category, per fuel/energy type). 

o Vehicle stock (per vehicle category, per fuel/energy type). 

 Activity data. 

o Vehicle (v.km), passenger (p.km), and freight (t.km) activity data. 
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2.2.1 New registrations and vehicle stock 

COPERT/SIBYL 

Figure 17 presents the new registrations (in million vehicles) per vehicle category (passenger cars, L-

category vehicles2, light commercial vehicles, heavy duty trucks, buses) in the period 2020-2050 on a 

per 5-year interval step, while Table 1 provides the exact data values. 

From this figure it is observed that passenger cars represent the majority of new registrations during 

this period, followed by light commercial and L-category vehicles, while the numbers of heavy duty 

trucks and buses are small compared to other vehicle categories. 

In general, there is an increasing trend in the new registrations of all vehicle categories in order to 

support the stock (see Figure 19) and activity (see Figure 28, Figure 29, Figure 30) increase dictated by 

the EU Reference Scenario [5]. 

 

Figure 17: EU27 new registrations per vehicle category (COPERT/SIBYL) 

Table 1: EU27 new registrations per vehicle category (COPERT/SIBYL) 

Million vehicles 2020 2025 2030 2035 2040 2045 2050 

Buses 0.03 0.039 0.043 0.045 0.047 0.049 0.052 

Heavy duty trucks 0.25 0.35 0.38 0.40 0.42 0.43 0.44 

Light commercial vehicles 1.44 1.65 1.78 1.87 1.96 2.01 2.06 

L-category vehicles 1.43 1.61 1.68 1.76 1.85 1.94 2.04 

Passenger cars 9.95 11.98 13.09 14.04 14.75 14.75 14.75 

Total 13.1 15.6 17.0 18.1 19.0 19.2 19.3 

Figure 18 shows the evolution of fuel/energy shares in the new registrations of all vehicle categories. 

There is a clear shift from internal combustion engine (ICE) vehicles towards zero-emission 

                                                             
2 Mopeds, motorcycles, tricycles, and quads. 
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technologies, particularly BEVs and FCEVs. This shift becomes more intense after 2035 and continues 

until 2050, in which almost all newly registered vehicles are pure electric. 

 

Figure 18: EU27 new registrations energy shares (%) of all vehicle categories (COPERT/SIBYL) 

Figure 19 presents the stock (in million vehicles) per vehicle category in the period 2020-2050 on a per 

5-year interval step, while Table 2 provides the exact data values. Similarly to the new registrations, 

passenger cars represent the majority of vehicles during this period, followed by L-category and light 

commercial vehicles, while the numbers of heavy duty trucks and buses are small compared to other 

vehicle categories. There is an increasing trend in the stock of all vehicle categories in order to support 

the activity increase (see Figure 28, Figure 29, Figure 30) dictated by the EU Reference Scenario [5]. 

 

Figure 19: EU27 stock per vehicle category (COPERT/SIBYL) 
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Table 2: EU27 stock per vehicle category (COPERT/SIBYL) 

Million vehicles 2020 2025 2030 2035 2040 2045 2050 

Buses 0.748 0.751 0.795 0.833 0.876 0.929 0.984 

Heavy duty trucks 6.2 6.5 7.1 7.5 7.6 7.8 8.1 

Light commercial vehicles 28.2 30.9 32.6 34.2 35.1 36.3 37.3 

L-category vehicles 39.2 41.3 42.1 43.1 44.4 45.9 47.7 

Passenger cars 243.6 249.9 259.0 269.0 272.3 275.2 277.2 

Total 318 329 342 355 360 366 371 

Figure 20 shows the evolution of fuel/energy shares in the stock of all vehicle categories. From this 

figure, it is observed that the ICE vehicles are gradually replaced by BEVs and FCEVs, but there is still 

a noticeable number of petrol and diesel vehicles circulating on the European roads in 2050. 

 

Figure 20: EU27 stock energy shares (%) of all vehicle categories (COPERT/SIBYL) 

 

PRIMES/TREMOVE 

Figure 21 presents the new registrations (in million vehicles) per vehicle category (private cars, 2-

wheelers, light duty vehicles, heavy duty vehicles, buses, coaches) in the period 2020-2050 on 5-year 

intervals (i.e., 2016-2020, 2021-2025, 2026-2030, 2031-2035, 2036-2040, 2041-2045, 2046-2050), 

while Table 3 provides the exact data values. From this figure it is observed that private cars account 

for the largest share of new registrations, followed by 2-wheelers and light duty vehicles. 
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Figure 21: EU27 new registrations per vehicle category (PRIMES/TREMOVE) 

Table 3: EU27 new registrations per vehicle category (PRIMES/TREMOVE) 

Million vehicles 2016-

2020 

2021-

2025 

2026-

2030 

2031-

2035 

2036-

2040 

2041-

2045 

2046-

2050 

Light duty vehicles 7.55 11.43 10.52 10.25 11.37 11.54 11.28 

Heavy duty vehicles 1.69 2.42 2.32 2.07 2.47 2.57 2.44 

2-wheelers 7.56 16.63 15.09 13.96 15.69 18.02 18.39 

Private cars 63.92 75.13 84.90 84.91 90.66 90.12 85.04 

Coaches 0.11 0.11 0.16 0.14 0.15 0.17 0.17 

Buses 0.08 0.09 0.14 0.13 0.12 0.15 0.15 

Total 80.91 105.81 113.14 111.46 120.46 122.56 117.47 

Figure 22 shows the evolution of fuel/energy shares in the new registrations of all vehicle categories. 

There is a clear shift from ICE vehicles towards zero-emission technologies, i.e., electric and hydrogen. 

This shift becomes more intense after 2035 and continues until 2050, in which almost all newly 

registered vehicles are pure electric. 
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Figure 22: EU27 new registrations energy shares (%) of all vehicle categories (PRIMES/TREMOVE) 

Figure 23 presents the stock (in million vehicles) per vehicle category in the period 2020-2050 on a per 

5-year interval step, while Table 4 provides the exact data values. Similarly to the new registrations, 

private cars represent the majority of vehicles during this period, followed by 2-wheelers and light duty 

vehicles, while the numbers of heavy duty vehicles, buses and coaches, are small compared to other 

vehicle categories. From this figure it is observed that there is a small increasing trend in the period 

2030-2050. 

 

Figure 23: EU27 stock per vehicle category (PRIMES/TREMOVE) 
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Table 4: EU27 stock per vehicle category (PRIMES/TREMOVE) 

Million vehicles 2020 2025 2030 2035 2040 2045 2050 

Light duty vehicles 29.56 30.41 31.17 32.65 34.51 35.25 35.82 

Heavy duty vehicles 6.34 6.73 7.20 7.59 8.10 8.33 8.52 

2-wheelers 36.26 33.66 34.52 35.69 38.07 40.64 43.32 

Private cars 250.70 248.43 246.07 249.96 258.90 265.09 264.90 

Coaches 0.39 0.37 0.42 0.45 0.48 0.51 0.53 

Buses 0.35 0.33 0.38 0.40 0.43 0.46 0.47 

Total 323.60 319.94 319.77 326.73 340.48 350.29 353.57 

Figure 24 shows the evolution of fuel/energy shares in the stock of all vehicle categories. From this 

figure, it is observed that the ICE vehicles are gradually replaced by electric and hydrogen, but there is 

still a small number of petrol and diesel vehicles circulating on the European roads in 2050. 

 

Figure 24: EU27 stock energy shares (%) of all vehicle categories (PRIMES/TREMOVE) 

 

MOVEID 

Figure 25 shows new registrations, in millions of vehicles, by category (private cars, light duty vehicles, 

heavy duty vehicles, buses and coaches) over 2025 to 2050, presented in five-year intervals. Table 5 

provides the underlying data. Private cars account for the largest share of new registrations, followed 

by light duty vehicles. 
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Figure 25: EU27 new registrations per vehicle category (MOVEID) 

Table 5: EU27 new registrations per vehicle category (MOVEID) 

Million vehicles 2021-2025 2026-2030 2031-2035 2036-2040 2041-2045 2046-2050 

Light duty vehicles  8.83   10.80   8.90   9.39   11.90   11.12  

Heavy duty vehicles  3.80   3.59   3.61   3.80   3.83   3.83  

Private cars  76.47   83.64   69.52   76.53   98.20   84.85  

Coaches  0.09   0.04   0.07   0.08   0.05   0.12  

Buses  0.31   0.17   0.18   0.34   0.16   0.26  

Total  89.49   98.25   82.28   90.14   114.14   100.17  

Figure 26 shows the vehicle stock (million vehicles) by category over 2020 to 2050 in five-year intervals; 

Table 6 contains the underlying data. Private cars make up most of the stock, followed by light duty 

vehicles, with heavy duty vehicles, buses and coaches small by comparison. The total stock increases 

modestly between 2030 and 2050. 
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Figure 26: EU27 stock per vehicle category (MOVEID) 

Table 6: EU27 stock per vehicle category (MOVEID) 

Million vehicles 2020 2025 2030 2035 2040 2045 2050 

Light duty vehicles  28.90   29.40   29.88   31.71   32.97   34.38   35.93  

Heavy duty vehicles  6.23   6.24   6.30   6.37   6.47   6.60   6.75  

Private cars  246.17   247.53   251.19   256.06   263.35   274.95   286.81  

Coaches  0.14   0.14   0.15   0.15   0.16   0.17   0.19  

Buses  0.55   0.55   0.57   0.60   0.63   0.66   0.70  

Total  281.98   283.86   288.08   294.90   303.59   316.76   330.37  

Figure 27 shows how fuel and energy shares evolve across the vehicle stock. The mix shifts away from 

diesel and petrol towards e-fuels, methane and zero-emission technologies (electric and hydrogen), with 

the transition accelerating after 2035. This mix is a model result. 
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Figure 27: EU27 stock energy shares (%) of all vehicle categories (MOVEID) 

 

2.2.2 Vehicle (v.km), passenger (p.km), and freight (t.km) activity 

Transport activity is reported in vehicle-kilometres (v.km) for vehicles, passenger-kilometres (p.km) for 

passengers, and tonne-kilometres (t.km) for goods. 

COPERT/SIBYL 

Figure 28 presents the evolution of vehicle activity (in trillion v.km) per vehicle category. From this figure 

it is observed that passenger cars have the highest activity values, followed by light commercial vehicles 

and heavy duty trucks, while the values of L-category vehicles and buses are small compared to other 

vehicle categories. The total vehicle activity increases from almost 3 trillion v.km in 2020 to more than 

4 trillion v.km in 2050. 

 

Figure 28: EU27 vehicle activity (v.km) per vehicle category (COPERT/SIBYL) 
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Figure 29 presents the evolution of passenger activity (in trillion p.km) per vehicle category used for 

passenger transport. From this figure it is observed that passenger cars have the highest activity values, 

followed by buses and light commercial vehicles (used for passenger transport), while the values of L-

category vehicles are small compared to other vehicle categories. 

 

Figure 29: EU27 passenger activity (p.km) per vehicle category (COPERT/SIBYL) 

Figure 30 presents the evolution of freight activity (in trillion t.km) per vehicle category used for the 

transport of goods. From this figure it is observed that heavy duty trucks have the highest activity values, 

while the values of light commercial vehicles (used for freight transport) are small compared to heavy 

duty trucks. 

 

Figure 30: EU27 freight activity (t.km) per vehicle category (COPERT/SIBYL) 

 

PRIMES/TREMOVE 

Figure 31 presents the evolution of vehicle activity (in trillion v.km) per vehicle category. From this figure 

it is observed that private cars have the highest activity values, followed by light and heavy duty vehicles, 
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while the values of 2-wheelers, buses and coaches, are small compared to other vehicle categories. 

The total vehicle activity increases from 2.65 trillion v.km in 2020 to 3.68 trillion v.km in 2050. 

 

Figure 31: EU27 vehicle activity (v.km) per vehicle category (PRIMES/TREMOVE) 

Figure 32 presents the evolution of passenger activity (in trillion p.km) per vehicle category used for 

passenger transport. From this figure it is observed that private cars have the highest activity values, 

followed by buses & coaches together and light duty vehicles (used for passenger transport), while the 

values of 2-wheelers are small compared to other vehicle categories. 

 

Figure 32: EU27 passenger activity (p.km) per vehicle category (PRIMES/TREMOVE) 

Figure 33 presents the evolution of freight activity (in trillion t.km) per vehicle category used for the 

transport of goods. From this figure it is observed that trucks have the highest activity values, while the 

values of light duty vehicles (used for freight transport) are small compared to heavy duty trucks. 
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Figure 33: EU27 freight activity (t.km) per vehicle category (PRIMES/TREMOVE) 

 

MOVEID 

Figure 34 shows passenger activity by mode (trillion p.km). Passenger cars account for the highest 

activity, followed by buses. 

 

Figure 34: EU27 passenger activity (p.km) per vehicle category (MOVEID) 

Figure 35 shows freight activity for heavy duty vehicles (trillion t.km). 
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Figure 35: EU27 freight activity (t.km) for heavy duty vehicles (MOVEID) 

2.3 Energy consumption 

In this subsection, detailed projection results for the energy consumption are presented for each vehicle 

parc model. Specifically, the energy needed for vehicles’ operation and circulation on the roads is 

provided per vehicle category and per fuel/energy type. 

2.3.1 COPERT/SIBYL 

Figure 36 presents the evolution of road transport energy consumption (in Mtoe) per vehicle category in 

the period 2020-2050 on a per 5-year interval step, while Table 7 provides the exact data values. From 

this figure it is observed that passenger cars have the highest values, followed by heavy duty trucks, 

while the values of light commercial vehicles, buses and L-category vehicles are small compared to 

other vehicle categories. 

In general, there is a decreasing trend in the total energy consumption from all road vehicles. This is 

mainly attributed to the improved energy efficiency and to the gradual replacement of ICE vehicles with 

electric ones, which in general consume less energy per activity unit compared to their conventional 

(petrol and diesel) counterparts, i.e., they have higher efficiency. It is worth mentioning that the energy 

values for historical years are consistent with statistical data from Member States submissions in 

UNFCCC [11]. 
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Figure 36: EU27 energy consumption (Mtoe) per vehicle category (COPERT/SIBYL) 

Table 7: EU27 energy consumption (Mtoe) per vehicle category (COPERT/SIBYL) 

Mtoe 2020 2025 2030 2035 2040 2045 2050 

Buses 9.4 9.9 9.5 8.9 8.7 8.8 9.3 

Heavy duty trucks 59 66 69 70 65 60 57 

Light commercial vehicles 27 32 32 28 20 14 12 

L-category vehicles 2.9 3.1 2.9 2.6 2.2 1.7 1.6 

Passenger cars 136 160 147 122 85 64 59 

Total 235 272 260 232 181 149 138 

Figure 37 presents the evolution of road transport energy consumption (in Mtoe) per fuel/energy type in 

the period 2020-2050 on a per 5-year interval step, while Table 8 provides the exact data values. From 

this figure it is observed that diesel and petrol together currently account for the majority of energy use, 

but there is a gradual decrease trend in their values, followed on the other hand by an increase in 

electricity and hydrogen use. Nevertheless, since the increase of electricity and hydrogen values does 

not compensate for the decrease of diesel and petrol, the overall road transport energy consumption 

presents a decreasing trend until 2050. 
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Figure 37: EU27 energy consumption (Mtoe) per fuel/energy type (COPERT/SIBYL) 

Table 8: EU27 energy consumption (Mtoe) per fuel/energy type (COPERT/SIBYL) 

Mtoe 2020 2025 2030 2035 2040 2045 2050 

Hydrogen 0.0 0.0 1.1 5.1 13.5 23.6 33.0 

Electricity 0.5 4.3 14.2 31.2 55.0 71.8 79.5 

CNG 2.0 2.1 3.9 5.5 5.8 4.2 2.6 

LPG 2.2 2.6 2.8 2.3 1.3 0.4 0.1 

Petrol 60.5 78.9 79.8 64.1 31.6 10.2 3.2 

Diesel 169.3 183.6 158.3 123.1 73.5 38.9 19.5 

Total 235 272 260 232 181 149 138 

 

2.3.2 PRIMES/TREMOVE 

Figure 38 presents the evolution of road transport energy consumption (in Mtoe) per vehicle category in 

the period 2020-2050 on a per 5-year interval step, while Table 9 provides the exact data values. From 

this figure it is observed that private cars have the highest values, followed by heavy duty vehicles 

(trucks) and light duty vehicles, while the values of buses, coaches and L-category vehicles are small 

compared to other vehicle categories. 

In general, there is a decreasing trend in the total energy consumption from all road vehicles. This is 

mainly attributed to the improved energy efficiency and to the gradual replacement of ICE vehicles with 

electric ones, which in general consume less energy per activity unit compared to their conventional 

(petrol and diesel) counterparts, i.e., they have higher efficiency. 
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Figure 38: EU27 energy consumption (Mtoe) per vehicle category (PRIMES/TREMOVE) 

Table 9: EU27 energy consumption (Mtoe) per vehicle category (PRIMES/TREMOVE) 

Mtoe 2020 2025 2030 2035 2040 2045 2050 

Light duty vehicles  23.2   24.3   21.4   16.3   11.6   8.5   7.3  

Heavy duty vehicles 
(trucks) 

 60.6   54.6   50.7   47.6   44.1   40.4   38.7  

Private cars  146.0   158.0   133.8   96.8   65.7   48.7   41.0  

2-wheelers  2.5   2.7   2.5   2.3   1.8   1.4   1.1  

Coaches  2.2   2.8   3.0   2.9   2.8   3.0   3.0  

Buses  3.4   3.8   3.1   2.3   1.8   1.5   1.5  

Total  237.9   246.1   214.5   168.0   127.9   103.5   92.6  

 

2.3.3 MOVEID 

Figure 39 shows road transport energy consumption3 by vehicle category over 2020 to 2050 in five-year 

intervals (Mtoe); Table 10 contains the data. Private cars consume the most energy, followed by heavy 

and light duty vehicles, with buses and coaches consuming relatively little. Total energy use falls to 

around 2035, then rises slightly to 2050. The series includes e-fuels. 

                                                             
3 Since MOVEID optimises the fleet mix, fuel consumption is a model output. 
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Figure 39: EU27 energy consumption (Mtoe) per vehicle category (MOVEID) 

Table 10: EU27 energy consumption (Mtoe) per vehicle category (MOVEID) 

Mtoe 2020 2025 2030 2035 2040 2045 2050 

Light duty vehicles  29   28   26   27   27   28   29  

Heavy duty vehicles  153   121   91   71   64   64   65  

Private cars  165   149   134   117   119   127   135  

Coaches  3   2   2   2   2   2   2  

Buses  7   5   4   4   4   4   5  

Total  355   305   257   220   217   225   237  

Figure 40 shows road transport energy consumption by fuel/energy type over 2020 to 2050 in five-year 

intervals (Mtoe); Table 11 contains the data. Diesel and gasoline (i.e., petrol) currently dominate, but 

decline over time, while e-fuels, methane and electricity increase. 
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Figure 40: EU27 energy consumption (Mtoe) per fuel/energy type (MOVEID) 

Table 11: EU27 energy consumption (Mtoe) per fuel/energy type (MOVEID) 

Mtoe 2020 2025 2030 2035 2040 2045 2050 

Electric  1   6   21   44   55   56   58  

Methane Plug-in Hybrid  -     -     -     -     -     -     -    

E-fuel Plug-in Hybrid  -     -     3   3   4   4   4  

Hydrogen  -     -     17   35   30   25   20  

Methane  6   5   28   57   74   83   93  

E-fuel  -     -     -     66   53   57   62  

Gasoline  97   76   48   4  -  -  -  

Diesel  252   218   139   11  -  -  -  

Total  355   305   257   220   217   225   237  

2.4 GHGs 

In this subsection, detailed projection results for the GHG emissions are presented per vehicle category 

for each vehicle parc model. 

2.4.1 COPERT/SIBYL 

Figure 41 presents the evolution of road transport GHG emissions (in Mt CO2eq.) per vehicle category in 

the period 2020-2050 on a per 5-year interval step, while Table 12 provides the exact data values. From 

this figure it is observed that passenger cars have the highest values, followed by heavy duty trucks and 

light commercial vehicles, while the values of buses and L-category vehicles are small compared to 

other vehicle categories. In general, there is a significant decreasing trend in the total GHGs from all 

road vehicles. This is mainly attributed to the gradual replacement of ICE vehicles with electric ones. 



  

     44 

The value in 2050 is close to zero, but not absolutely a zero value. This is because there are still some 

non-electric vehicles circulating in European roads in 2050, their number varies depending on the 

vehicle category. 

 

Figure 41: EU27 GHGs (Mt CO2eq.) per vehicle category (COPERT/SIBYL) 

Table 12: EU27 GHGs (Mt CO2eq.) per vehicle category (COPERT/SIBYL) 

Mt CO2eq. 2020 2025 2030 2035 2040 2045 2050 

Buses 29 30 26 20 13 6.8 3.6 

Heavy Duty Trucks 187 210 210 195 150 99 57 

Light Commercial Vehicles 86 102 96 78 41 13 3 

L-Category 9.1 9.5 8.7 7.7 6.3 4.7 4 

Passenger Cars 422 486 422 302 130 36 7.6 

Total 733 837 762 602 341 160 75 

 

2.4.2 PRIMES/TREMOVE 

Figure 42 presents the evolution of road transport GHG emissions (in Mt CO2eq.) per vehicle category in 

the period 2020-2050 on a per 5-year interval step, while Table 13 provides the exact data values. From 

this figure it is observed that private cars have the highest values, followed by heavy duty vehicles 

(trucks) and light duty vehicles, while the values of buses and coaches are small compared to other 

vehicle categories. In general, there is a significant decreasing trend in the total GHGs from all road 

vehicles. This is mainly attributed to the gradual replacement of ICE vehicles with electric ones. The 

value in 2050 is almost zero, meaning that the number of non-electric vehicles still circulating in 

European roads in this year is very small (almost negligible). 
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Figure 42: EU27 GHGs (Mt CO2eq.) per vehicle category (PRIMES/TREMOVE) 

Table 13: EU27 GHGs (Mt CO2eq.) per vehicle category (PRIMES/TREMOVE) 

Mt CO2eq. 2020 2025 2030 2035 2040 2045 2050 

Light duty vehicles 65.9 68.6 59.7 33.3 10.1 1.1 0.03 

Heavy duty vehicles 
(trucks) 

182.5 165.6 147.5 103.9 45.7 6.9 0.17 

Private cars 409.6 433.0 347.3 185.8 56.9 9.1 1.44 

2-wheelers 7.0 7.4 6.8 4.9 2.3 0.5 0.05 

Coaches 6.3 7.9 8.0 5.3 2.0 0.3 0.01 

Buses 9.5 10.3 7.1 3.6 1.2 0.2 0.03 

Total 671.2 682.5 569.1 333.1 117.1 18.0 1.7 

 

2.4.3 MOVEID 

Figure 43 shows road transport life cycle greenhouse gas (GHG) emissions4 by vehicle category over 

2020 to 2050 in five-year intervals (in Mt CO2eq.); Table 14 contains the data. Private cars have the 

highest emissions, followed by heavy and light duty vehicles, with buses and coaches low by 

comparison. Total GHG emissions fall sharply, reflecting the shift from internal combustion engines to 

electric vehicles and greater use of e-fuels, approaching zero by 2050. 

It is clarified that, differently to COPERT/SIBYL and PRIMES/TREMOVE, MOVEID considers full life 

cycle emissions of vehicles, including manufacturing of vehicles and (decarbonised) fuels in addition to 

operation. Hence, the absolute emission levels are significantly higher in the period 2020-2030 than 

those reported by the other vehicle parc models. 

                                                             
4 Since MOVEID optimises the fleet mix, total emissions are a model output. 
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Figure 43: EU27 GHGs (Mt CO2eq.) per vehicle category (MOVEID) 

Table 14: EU27 GHGs (Mt CO2eq.) per vehicle category (MOVEID) 

Mt CO2eq. 2020 2025 2030 2035 2040 2045 2050 

Light duty vehicles  103   121   91   28   12   13   4  

Heavy duty vehicles  545   495   268   32   26   21   9  

Private cars  595   684   448   126   81   63   22  

Coaches  9   7   3   0   0   0   0  

Buses  24   19   9   2   1   0   0  

Total  1,276   1,326   819   188   120   98   35  
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3. QUANTIFYING THE IMPACT OF 2ZERO 

TECHNOLOGIES ON THE EU PROJECTIONS 

This section attempts to quantify the impact of 2ZERO vehicles and technologies on the EU projections. 

For this purpose, two distinct but comparable scenarios are examined for each vehicle parc model. 

The first scenario is the one that each model already had as part of its implementation before the 

LeMesurier project. This is usually called as the ‘baseline’ or ‘reference’ scenario in the terminology of 

the models. In the framework of LeMesurier, the term ‘intermediate’ has been proposed for this scenario 

in order to describe the situation that would not take into account the 2ZERO projects and technologies 

in the future. In the figures of this section the term ‘reference’ or ‘baseline’ is preferred for this scenario. 

The second scenario, named as ‘2ZERO’ or ‘2ZERO technologies’ in this section, attempts to reflect 

the impact of 2ZERO mostly based on the work that has been described in deliverable D2.2 [6] and, 

especially, the so-named ‘LeMesurier Digital Twin (DT)’ therein. In the framework of LeMesurier, the 

term ‘measured’ has been proposed for this scenario in order to describe the situation that takes into 

account the 2ZERO projects and technologies in the future. In the figures of this section the term ‘2ZERO 

technologies’ or ‘2ZERO’ is preferred for this scenario. 

It is clarified that both scenarios have been built upon the same principles regarding vehicle fleet 

evolution, activity projections and policy context, ensuring a consistent and fair base for comparison. A 

significant parameter for the second scenario is how the 2ZERO technologies will enter the market. The 

relevant assumptions are described separately for each vehicle parc model. 

The following subsections present the comparison of the two scenarios (as described above) for each 

vehicle parc model. 

3.1 COPERT/SIBYL 

3.1.1 Uptake of 2ZERO technologies 

Figure 44 shows the penetration of 2ZERO vehicle technologies into the COPERT/SIBYL-based 

projections. Specifically, this figure gives the percentage of 2ZERO vehicles in the new registrations of 

BEVs and FCEVs. 

Starting from 2030, a specific percentage of electric vehicle sales (BEV and FCEV) each year are 

assumed to be 2ZERO vehicles, i.e., vehicles incorporating relevant technologies from the 2ZERO 

project portfolio. The penetration curve follows a sigmoid shape (S-curve) reaching 100% in 2050. 

The exact values are shown in Table 15. For example, in 2035, 10% of electric vehicle sales (BEV and 

FCEV) are 2ZERO vehicles. 

The main assumption for this penetration curve is that the 2ZERO vehicles and relevant technologies 

are expected to be ready to enter the market starting from 2030. The sigmoid shape attempts to capture 

a slow initial uptake, followed by an accelerated adoption, and then, a ‘saturation’ phase. 

For simplicity, this curve is applied to all vehicles categories, i.e., cars, vans, trucks, buses, L-category. 
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Figure 44: 2ZERO technologies penetration in COPERT/SIBYL-based projections 

Table 15: 2ZERO technologies penetration in COPERT/SIBYL-based projections 

% 2030 2035 2040 2045 2050 

Percentage of 2ZERO vehicles in the new 
registrations of BEVs and FCEVs5 

5% 10% 48% 94% 100% 

The uptake of 2ZERO technologies, as described above, is the main difference between the two 

scenarios, i.e., the ‘reference’6 and the ‘2ZERO’7 one. 

3.1.2 Impact of 2ZERO on the reference scenario 

Figure 45 compares the ‘2ZERO technologies’ vs. ‘reference’ scenario regarding the EU27 road 

transport energy consumption in absolute values (Mtoe), while Figure 46 presents a similar comparison 

as percentage decrease of energy with 2ZERO. From these figures it can be observed that the ‘2ZERO 

technologies’ scenario gradually presents a slightly lower total energy consumption value from the road 

transport sector; this difference starts being visible in the period 2030-2035 (marking the entrance of 

2ZERO technologies into the vehicle fleet) and results in 2% lower value in 2050. Although this 

percentage may appear small, it corresponds to a considerable absolute energy ‘saving’, i.e., a lower 

value of energy by 2.8 Mtoe in year 2050. 

It is worth mentioning that the above results have been achieved solely through technology-driven 

improvements in vehicle energy efficiency, without assuming any shifts in travel demand, modal 

distribution or electrification shares beyond what is already defined in the ‘reference’ scenario 

assumptions. The main difference of the ‘2ZERO technologies’ scenario compared to the ‘reference’ 

one is the updated simulation model that has been used for electric vehicles’ energy consumption and 

the updated energy values and curves that have been derived from this model (see the ‘LeMesurier 

Digital Twin (DT)’ work in deliverable D2.2 [6]). Hence, for the percentage of electric vehicles considered 

as 2ZERO (according to Figure 44) the updated model was used; the remaining part of (non-2ZERO) 

electric vehicles continued using the previous values already embedded in COPERT/SIBYL. 

                                                             
5 Across all vehicles categories, i.e., cars, vans, trucks, buses and L-category. 
6 Or ‘baseline’ or ‘intermediate’. 
7 Or ‘measured’. 
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The above results confirm that advanced BEV and FCEV technologies from the 2ZERO Partnership can 

have a positive and measurable contribution towards environmental, energy, and decarbonization 

targets at European level. 

 

Figure 45: Comparison of ‘2ZERO technologies’ vs. ‘reference’ scenario regarding the EU27 road 
transport energy consumption, absolute values (COPERT/SIBYL) 

l  

Figure 46: Comparison of ‘2ZERO technologies’ vs. ‘reference’ scenario regarding the EU27 road 
transport energy consumption, percentage decrease with 2ZERO (COPERT/SIBYL) 

Table 16 shows the contribution of each vehicle category (i.e., passenger cars, L-category vehicles, 

light commercial vehicles, heavy duty trucks, buses) on the decrease of total road transport energy 

consumption that has been presented above. From this table, it is observed that all vehicle categories 

present marginally lower energy values in the ‘2ZERO technologies’ scenario compared to the 

‘reference’ one and the difference between the two scenarios becomes more visible as we are 

approaching the year 2050. 



  

     50 

Table 16: Comparison of ‘2ZERO technologies’ vs. ‘reference’ scenario regarding the EU27 road 
transport energy consumption, per vehicle category (COPERT/SIBYL) 

ktoe 2030 2035 2040 2045 2050 

Buses 
2ZERO technologies 9,450 8,920 8,570 8,430 8,880 

Reference 9,460 8,950 8,680 8,760 9,350 

Heavy duty trucks 
2ZERO technologies 69,326 70,094 65,222 59,386 54,998 

Reference 69,328 70,126 65,456 60,345 56,665 

Light commercial 
vehicles 

2ZERO technologies 31,570 27,703 19,661 13,674 11,572 

Reference 31,570 27,706 19,678 13,720 11,642 

L-category 
2ZERO technologies 2,904 2,597 2,223 1,736 1,565 

Reference 2,904 2,598 2,224 1,741 1,573 

Passenger cars 
 

2ZERO technologies 147,075 122,129 84,647 64,095 58,065 

Reference 147,077 122,160 84,788 64,474 58,617 

Total 
2ZERO technologies 260,328 231,446 180,318 147,324 135,075 

Reference 260,335 231,539 180,821 149,037 137,843 

 

3.2 PRIMES/TREMOVE 

3.2.1 Uptake of 2ZERO technologies 

Figure 47 shows the zero emission vehicles (ZEVs) stock increase with 2ZERO technologies in 

PRIMES/TREMOVE-based projections. The underlying assumption is that the efficiency improvements 

of 2ZERO vehicles create energy savings that reduce the total user costs of ZEVs, thus, increasing the 

uptake of the relevant vehicle technologies. This translates into a 50,000 vehicles increase of the EU 

ZEV fleet in 2030, 86,000 in 2035, 355,000 in 2040, and 1,150,000 in 2050. 

 

Figure 47: Zero emission vehicles stock increase with 2ZERO technologies (PRIMES/TREMOVE) 
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3.2.2 Impact of 2ZERO on the reference scenario 

The main difference between the PRIMES/TREMOVE ‘reference’ and the ‘2ZERO technologies’ 

scenario is the updated simulation model that has been used for the electric vehicles’ energy 

consumption and the updated energy values and curves that have been derived from this model (see 

the ‘LeMesurier Digital Twin (DT)’ work in deliverable D2.2 [6]). It is clarified that the ‘reference’ scenario 

already incorporated a degree of technological advancements. To avoid double counting the impact of 

2ZERO, a stepwise approach has been followed. 

At first, in the ‘reference’ scenario the technological progress on energy efficiency improvements for 

passenger cars and vans was removed. For heavy duty vehicles the limited energy efficiency 

improvements were retained. As such, the ‘reference’ scenario represents minimal technical progress 

on energy efficiency, driven primarily by cost-efficiency improvements over time due to scale effects, 

learning etc., applied from 2030 onwards. 

Then, the efficiency improvements for cars and vans were reintroduced in the ‘2ZERO technologies’ 

scenario. For heavy duty vehicles, a uniform average improvement was applied, calculated from the 

energy curves for BEV and FCEV trucks. Since PRIMES/TREMOVE does not explicitly take into account 

the ambient temperature as a model parameter, the average annual temperature was estimated by 

country to apply country-specific adjustments to the efficiency curves. To determine the average 

efficiency improvement, a proxy for average speed and v.km activity at EU level was used. Country-

specific differentiation was introduced using weights derived from literature. The varying efficiency 

improvements over time influence transport costs (e.g., via energy consumption), which in turn affect 

the model’s agent decisions regarding vehicle purchases and other behavioural aspects. 

Finally, the same sigmoid penetration curve of 2ZERO vehicles in the new ZEV registrations was used 

(as presented earlier). 

All other assumptions in the ‘2ZERO technologies’ scenario, including macroeconomic drivers, 

technology costs, regulatory frameworks, and broader decarbonization pathways, remained the same 

as in the ‘reference’ scenario. 

Figure 48 compares the ‘2ZERO technologies’ vs. ‘reference’ scenario regarding the EU27 road 

transport energy consumption in absolute values (Mtoe), while Figure 49 presents a similar comparison 

as percentage decrease of energy with 2ZERO. From these figures it can be observed that the ‘2ZERO 

technologies’ scenario gradually presents a lower total energy consumption value from the road 

transport sector; this difference starts being visible in the period 2030-2035 (marking the entrance of 

2ZERO technologies into the vehicle fleet) and results in 7.7% lower value in 2050, which translates into 

a lower value of energy by 7 Mtoe in this year. This energy ‘saving’ is attributed to energy efficiency 

improvements of the various ZEV technologies (including the 2ZERO ones) and to the higher 

penetration of ZEVs into the fleet. 



  

     52 

 

Figure 48: Comparison of ‘2ZERO technologies’ vs. ‘reference’ scenario regarding the EU27 road 
transport energy consumption, absolute values (PRIMES-TREMOVE) 

 

Figure 49: Comparison of ‘2ZERO technologies’ vs. ‘reference’ scenario regarding the EU27 road 
transport energy consumption, percentage decrease with 2ZERO (PRIMES-TREMOVE) 

3.3 MOVEID 

In order to study the impact of 2ZERO technologies on the EU projections with the MOVEID model, the 

updated energy values and curves that have been derived from the ‘LeMesurier Digital Twin (DT)’ (see 

deliverable D2.2 [6]) have been translated for selected BEVs and FCEVs into changes in vehicle 

characteristics and infrastructure requirements. All other parameters, such as new registrations and 

mobility demand, remained unchanged. 

Figure 50 compares the ‘2ZERO technologies’ vs. ‘reference’ scenario by presenting the change in 

absolute values of EU27 road transport TtW energy consumption (Mtoe). 
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Figure 50: Comparison of ‘2ZERO technologies’ vs. ‘reference’ scenario regarding the EU27 road 
transport energy consumption, change in absolute values (MOVEID) 
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4. COMPOUND KPIS 

This section presents the ‘measured values’ of the Compound KPIs as calculated by each of the three 

vehicle parc models, i.e., the KPI values that have been derived by integrating in the projections the 

potential impact and any other consequence of the 2ZERO technology developments on the vehicle 

parc performance (‘2ZERO technologies’ scenario). The results are reported for the so-named ‘photo 

years’ in the framework of LeMesurier, i.e., 2025, 2030 and 2035, while the year 2050 is also included 

in order to show the projection of KPIs after 25 years from now. The KPIs presented in this section are: 

 GO.KPI.3: Reduction of CO2 emission from road transport for all types of vehicles. 

o This has been interpreted as “calculation of the CO2 emissions and check for reduction 

over the years etc”. 

 SO.KPI.1: Ability to determine, realistically and reliably, the energy intensity (tank-to-wheel). 

o This has been interpreted as “calculation of the energy intensity of passenger and 

freight activity”. 

 SO.KPI.2: Reduce GHG of mobility of people and goods. 

o This has been interpreted as “calculation of the GHG intensity of passenger and freight 

activity and check for reduction over the years etc”. 

4.1 GO.KPI.3: Reduction of CO2 emission from road transport 
for all types of vehicles 

4.1.1 COPERT/SIBYL 

This KPI measures the change in CO2 emissions from road transport in the EU27 compared to a base 

year. The LeMesurier proposal had suggested to use, if possible, the year 2019 (and not 2020) as the 

year of reference in order to avoid the temporary effects of CoVId -19 with the mobility restrictions, etc. 

Since COPERT/SIBYL provides data on a per annual basis, it was straightforward to use 2019 as the 

base year. 

Figure 51 shows the reduction (in Mt) of EU27 road transport CO2 emissions compared to 2019. As 

expected, the reduction is very small in 2025 and gradually increases in 2030, 2035 and 2050. Table 17 

presents the actual values of CO2 emissions (in Mt) and the reduction not only in absolute values (in Mt) 

but also as percentage (%) compared to 2019. In 2050 for example the reduction is 91% compared to 

2019 due to the high share of electric vehicles in the fleet (see Figure 20). 
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Figure 51: Reduction of EU27 road transport CO2 emissions compared to 2019 (COPERT/SIBYL) 

Table 17: EU27 road transport CO2 emissions and corresponding reduction compared to 2019 
(COPERT/SIBYL) 

Mt 2019 2025 2030 2035 2050 

CO2 emissions (Mt) 836 828 754 596 74 

CO2 emissions reduction compared to 

2019 (Mt) 
- 8 82 240 762 

CO2 emissions reduction compared to 

2019 (%) 
- 1% 10% 29% 91% 

 

4.1.2 PRIMES/TREMOVE 

Figure 52 shows the reduction (in Mt) of EU27 road transport CO2 emissions compared to 2019. As 

expected, the reduction is small but noticeable in 2025 and gradually increases in 2030, 2035 and 2050. 

Table 18 presents the actual values of CO2 emissions (in Mt) and the reduction not only in absolute 

values (in Mt) but also as percentage (%) compared to 2019. In 2050, for example, the reduction is 

99.8% compared to 2019 due to the high share of electric vehicles in the fleet (see Figure 24). 
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Figure 52: Reduction of EU27 road transport CO2 emissions compared to 2019 (PRIMES/TREMOVE) 

Table 18: EU27 road transport CO2 emissions and corresponding reduction compared to 2019 
(PRIMES/TREMOVE) 

Mt 2019 2025 2030 2035 2050 

CO2 emissions (Mt) 
782.2 682.49 569.03 332.97 1.68 

CO2 emissions reduction compared to 

2019 (Mt) 
- 

 99.8   213.2   449.3  780.6 

CO2 emissions reduction compared to 

2019 (%) 
- 

13% 27% 57% 99.8% 

 

4.1.3 MOVEID 

Similar to the other models, and in line with its modelling target, MOVEID shows a quick decrease in 

annual CO2 emissions from the road transport sector starting from 2025 (see Figure 53). It is worth 

noting that the emissions for private cars slightly increase between 2020 and 2025: due to constraining 

bottlenecks (including manufacturing capacities at OEMs), the ramp up of ZEV is still relatively slow 

while the demand for mobility increases – resulting in an increase in emissions. Different to 

COPERT/SIBYL and PRIMES/TREMOVE, MOVEID considers full life cycle emissions of vehicles, 

including manufacturing of vehicles and (decarbonised) fuels in addition to operation. The absolute 

emission levels are, thus, significantly higher than those reported by the other vehicle parc models. 
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Figure 53: EU27 road transport CO2 emissions per vehicle category (MOVEID) 

4.2 SO.KPI.1: Ability to determine, realistically and reliably, the 
energy intensity (TtW) 

Energy intensity is presented separately for passenger (ktoe/Gp.km) and freight activity (ktoe/Gt.km). 

4.2.1 COPERT/SIBYL 

Figure 54 presents the EU27 energy intensity for passenger activity per vehicle category, while Table 

19 provides the exact data values. From this figure it is observed that there is a continuous improvement 

(i.e., decline) of the energy required per activity unit p.km. This is mainly attributed to the improved 

energy efficiency and to the gradual replacement of ICE vehicles with electric ones, which in general 

consume less energy per activity unit compared to their conventional (petrol and diesel) counterparts, 

i.e., they have higher efficiency. 

 

Figure 54: EU27 energy intensity for passenger activity per vehicle category (COPERT/SIBYL) 
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Table 19: EU27 energy intensity for passenger activity per vehicle category (COPERT/SIBYL) 

ktoe/Gp.km 2019 2025 2030 2035 2050 

Buses 22 20 18 16 14 

L-category vehicles 28 26 23 20 11 

Passenger cars 39 37 33 26 12 

Total passenger 37 35 31 25 12 

 

Figure 55 presents the EU27 energy intensity for freight activity per vehicle category, while Table 20 

provides the exact data values. From this figure it is observed that there is a continuous improvement 

(i.e., decline) of the energy required per activity unit t.km. 

This is mainly attributed to the improved energy efficiency and to the gradual replacement of ICE 

vehicles with electric ones, which in general consume less energy per activity unit compared to their 

conventional (petrol and diesel) counterparts, i.e., they have higher efficiency. 

The improvement is not so big in trucks because from all vehicle categories this is the one in which the 

electrification presents higher delays and smaller penetration rate compared to cars, vans and buses. 

 

Figure 55: EU27 energy intensity for freight activity per vehicle category (COPERT/SIBYL) 

Table 20: EU27 energy intensity for freight activity per vehicle category (COPERT/SIBYL) 

ktoe/Gt.km 2019 2025 2030 2035 2050 

Heavy duty trucks 36 38 36 35 25 

Light commercial vehicles 128 126 116 97 37 

Total freight 41 43 41 38 26 
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4.2.2 PRIMES/TREMOVE 

Figure 56 presents the EU27 energy intensity for passenger activity per vehicle category, while Table 

21 provides the exact data values. From this figure it is observed that there is a continuous improvement 

(i.e., decline) of the energy required per activity unit p.km. This is mainly attributed to the improved 

energy efficiency and to the gradual replacement of ICE vehicles with electric ones, which in general 

consume less energy per activity unit compared to their conventional (petrol and diesel) counterparts, 

i.e., they have higher efficiency. 

 

Figure 56: EU27 energy intensity for passenger activity per vehicle category (PRIMES/TREMOVE) 

Table 21: EU27 energy intensity for passenger activity per vehicle category (PRIMES/TREMOVE) 

ktoe/Gp.km 2020 2025 2030 2035 2040 2045 2050 

Light duty vehicles 
(passenger) 

 46.0   41.0   34.9   26.2   18.1   12.6   10.5  

2-wheelers  25.3   23.9   21.5   18.8   14.4   9.9   7.4  

Private cars  45.7   39.0   32.4   22.8   14.5   10.1   8.4  

Coaches  12.4   9.5   8.6   7.9   7.3   7.0   7.0  

Buses  29.9   20.0   13.3   9.3   6.9   5.2   4.7  

 

Figure 57 presents the EU27 energy intensity for freight activity per vehicle category, while Table 22 

provides the exact data values. From this figure it is observed that there is a continuous improvement 

(i.e., decline) of the energy required per activity unit t.km. This is mainly attributed to the improved energy 

efficiency and to the gradual replacement of ICE vehicles with electric ones, which in general consume 

less energy per activity unit compared to their conventional (petrol and diesel) counterparts, i.e., they 

have higher efficiency. The improvement is not so big in heavy duty vehicles because from all vehicle 

categories this is the one in which the electrification presents higher delays and smaller penetration rate 

compared to cars, vans, and buses. 
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Figure 57: EU27 energy intensity for freight activity per vehicle category (PRIMES/TREMOVE) 

Table 22: EU27 energy intensity for freight activity per vehicle category (PRIMES/TREMOVE) 

ktoe/Gt.km 2020 2025 2030 2035 2040 2045 2050 

Light duty vehicles (freight)  118.6   97.7   82.3   57.5   37.6   28.1   23.7  

Heavy duty vehicles  35.0   28.6   25.0   22.2   19.3   16.4   14.8  

 

4.2.3 MOVEID 

As new, more efficient vehicles are introduced into the fleet, the energy intensity for passenger and 

freight transport decreases steadily until 2035. Afterwards, the energy intensity of passenger transport 

slightly increases as e-fuels enter the market and require higher upstream energy provision but remain 

well below the 2020 levels as shown in Figure 58. The energy intensity of freight transport continues to 

decrease as shown in Figure 59 as the model prefers battery electric and fuel cell electric drivetrains for 

heavy duty vehicles. Table 23 and Table 24 provide the exact values of energy intensity. 

 

Figure 58: EU27 energy intensity for passenger activity per vehicle category (MOVEID) 
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Table 23: EU27 energy intensity for passenger activity per vehicle category (MOVEID) 

ktoe/Gp.km 2020 2025 2030 2035 2040 2045 2050 

Light duty vehicles 
(passenger) 

 40   35   32   30   30   29   30  

Private cars  31   28   23   19   19   20   21  

Coaches  22   15   10   6   7   9   14  

Buses  15   11   9   7   8   8   10  

 

 

Figure 59: EU27 energy intensity for freight activity, heavy duty vehicles (MOVEID) 

Table 24: EU27 energy intensity for freight activity, heavy duty vehicles (MOVEID) 

ktoe/Gt.km 2020 2025 2030 2035 2040 2045 2050 

Heavy duty vehicles  72   52   29   22   20   19   19  

 

4.3 SO.KPI.2: Reduce GHG of mobility of people and goods 

4.3.1 COPERT/SIBYL 

Figure 60 presents the EU27 GHG intensity for passenger activity per vehicle category, while Table 25 

provides the exact data values. From this figure it is observed that there is a continuous improvement 

(i.e., decline) of the GHG emissions per activity unit p.km This is mainly attributed to the gradual 

replacement of ICE vehicles with electric ones. The values in 2050 are close to zero, but not absolutely 

zero, this is because there are still some non-electric vehicles circulating in European roads in 2050, 

their number varies depending on the vehicle category. 
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Figure 60: EU27 GHG intensity for passenger activity per vehicle category (COPERT/SIBYL) 

Table 25: EU27 GHG intensity for passenger activity per vehicle category (COPERT/SIBYL 

kt CO2eq./Gp.km 2019 2025 2030 2035 2050 

Buses 69 61 50 36 6 

L-category vehicles 88 79 69 58 28 

Passenger cars 120 113 94 65 2 

Total 114 107 89 62 3 

 

Figure 61 presents the EU27 GHG intensity for freight activity per vehicle category, while Table 26 

provides the exact data values. From this figure it is observed that there is a continuous improvement 

(i.e., decline) of the GHG emissions per activity unit t.km. This is mainly attributed to the gradual 

replacement of ICE vehicles with electric ones. 

The improvement is not so big in trucks, at least until 2035, because from all vehicle categories this is 

the one in which the electrification presents higher delays and smaller penetration rate compared to 

cars, vans and buses. 
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Figure 61: EU27 GHG intensity for freight activity per vehicle category (COPERT/SIBYL) 

Table 26: EU27 GHG intensity for freight activity per vehicle category (COPERT/SIBYL) 

kt CO2eq./Gt.km 2019 2025 2030 2035 2050 

Heavy duty trucks 114 120 110 97 26 

Light commercial vehicles  401 393 353 272 8 

Total 129 135 123 106 25 

 

4.3.2 PRIMES/TREMOVE 

Figure 62 presents the EU27 GHG intensity for passenger activity per vehicle category, while Table 27 

provides the exact data values. From this figure it is observed that there is a continuous improvement 

(i.e., decline) of the GHG emissions per activity unit p.km This is mainly attributed to the gradual 

replacement of ICE vehicles with electric ones. The values in 2050 are almost zero, meaning that the 

number of non-electric vehicles still circulating in European roads in this year is very small (almost 

negligible). 
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Figure 62: EU27 GHG intensity for passenger activity per vehicle category (PRIMES/TREMOVE) 

Table 27: EU27 GHG intensity for passenger activity per vehicle category (PRIMES/TREMOVE) 

kt CO2eq./Gp.km 2020 2025 2030 2035 2040 2045 2050 

Light duty vehicles 
(passenger) 

 130.9   116.1   97.6   54.3   16.3   1.6   0.0  

2-wheelers  70.9   65.5   57.1   41.0   18.1   3.9   0.3  

Private cars  128.3   107.0   84.2   43.9   12.8   2.0   0.3  

Coaches  35.2   27.0   22.7   14.4   5.3   0.7   0.0  

Buses  83.2   54.5   30.8   14.3   4.7   0.6   0.1  

 

Figure 63 presents the EU27 GHG intensity for freight activity per vehicle category, while Table 28 

provides the exact data values. From this figure it is observed that there is a continuous improvement 

(i.e., decline) of the GHG emissions per activity unit t.km. This is mainly attributed to the gradual 

replacement of ICE vehicles with electric ones. The values in 2050 are almost zero, meaning that the 

number of non-electric vehicles still circulating in European roads in this year is very small (almost 

negligible). 
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Figure 63: EU27 GHG intensity for freight activity per vehicle category (PRIMES/TREMOVE) 

Table 28: EU27 GHG intensity for freight activity per vehicle category (PRIMES/TREMOVE) 

kt CO2eq./Gt.km 2020 2025 2030 2035 2040 2045 2050 

Light duty vehicles (freight)  336.3   275.3   228.8   115.9   31.3   3.9   0.1  

Heavy duty vehicles  100.0   81.2   69.1   46.9   19.7   2.8   0.1  

 

4.3.3 MOVEID 

When focusing on tailpipe GHG emissions relative to the transport demand, MOVEID, similar to the 

other two vehicle parc models, clearly shows a decrease across all vehicle categories (see Figure 64 

and Figure 65). In line with the earlier findings for GHG emissions, the GHG intensity per activity unit in 

both passenger and freight activity decrease sharply between 2025 and 2035 as new technologies are 

introduced and registrations of zero emission vehicles increase. Table 29 and Table 30 show the exact 

data values. 

Following its optimisation objective, the results of MOVEID show a continuous decrease of the GHG 

intensity over time across different vehicle types. The largest change in GHG intensity occurs between 

2025 and 2035 once initial bottlenecks have been overcome and new, low-emission technologies are 

available to the market. 
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Figure 64: EU27 GHG intensity for passenger activity per vehicle category (MOVEID) 

Table 29: EU27 GHG intensity for passenger activity per vehicle category (MOVEID) 

kt CO2eq./Gp.km 2020 2025 2030 2035 2040 2045 2050 

Light duty vehicles 
(passenger) 

 142   155   112   27   13   13   4  

Private cars  113   124   88   20   14   10   3  

Coaches  78   58   25   8   1   2   1  

Buses  54   40   21   4   2   1   0  

 

  

Figure 65: EU27 GHG intensity for freight activity, heavy duty vehicles (MOVEID) 
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Table 30: EU27 GHG intensity for freight activity, heavy duty vehicles (MOVEID) 

kt CO2eq./Gt.km 2020 2025 2030 2035 2040 2045 2050 

Heavy duty vehicles  258   213   68   12   10   7   3  
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5. CONCLUSIONS 

This document is the third deliverable of WP2, which is responsible for the accounting (i.e., 

measurement) of the Compound KPIs of LeMesurier project. The indicators that have presented in this 

deliverable are amongst the KPIs for 2ZERO given in the SRIA (Strategic Research and Innovation 

Agenda) [2]. 

The aim of this deliverable was to present and discuss the results of the three vehicle parc model runs, 

i.e., COPERT/SIBYL, PRIMES/TREMOVE, and MOVEID. In addition, to investigate the potential impact 

of the 2ZERO project portfolio on the EU vehicle parc projections. 

EU projections 

The document started by presenting key projection results of the three models, namely, fleet and activity 

data, energy consumption, and GHG. 

The main conclusions are: 

 Despite small differences in absolute values, all three models agree that the vehicle stock and 

activity will follow an increasing trend up to 2050. Passenger cars account for the largest share 

of passenger activity, while heavy duty trucks account for the largest share of freight activity. 

 Zero emission vehicles (i.e., battery electric, fuel cell electric etc.) gradually enter into the 

European fleet year by year with an increasing trend, their penetration rate increases 

significantly after 2035. 

 The replacement rate of conventional petrol and diesel vehicles with electric ones, as well as 

the deregistration rate of old vehicles, is not the same in all three models. Specifically, 

COPERT/SIBYL estimates that there will be a small but noticeable number of conventional 

vehicles still circulating on European roads in 2050. On the other hand, PRIMES/TREMOVE 

and MOVEID estimate that the number of these vehicles will be very close to zero. 

 A direct consequence of the above is that the absolute values and decrease rate of GHG 

emissions are not the same in all three models. Specifically, COPERT/SIBYL estimates slightly 

higher GHG emission values after 2035 compared to PRIMES/TREMOVE and MOVEID. 

Moreover, the COPERT/SIBYL GHG emission value in 2050 is noticeably above zero, since 

there are still non-electric vehicles circulating as mentioned above. On the other hand, 

PRIMES/TREMOVE and MOVEID values in 2050 are closer to zero. 

 Regarding energy consumption, in all three models diesel and petrol together currently account 

for the majority of energy use, but there is a gradual decrease trend in their values, followed by 

an increase in electricity and hydrogen use. Nevertheless, since the increase of electricity and 

hydrogen values does not compensate for the decrease of diesel and petrol, the overall road 

transport energy consumption presents a decreasing trend until 2050, at least for 

COPERT/SIBYL and PRIMES/TREMOVE. 

 A significant difference of MOVEID is that e-fuels and methane make a significant contribution 

in future energy use, while COPERT/SIBYL and PRIMES/TREMOVE do not include these fuels 

in their projections. This results in a slightly increasing trend of energy consumption after 2035 

in the MOVEID model. 

 Finally, MOVEID considers full life cycle emissions, including manufacturing of vehicles and 

(decarbonised) fuels in addition to operation. Hence, the absolute emission levels are higher 

than those reported by the other vehicle parc models in the period 2020-2030. 
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Quantifying the impact of 2ZERO technologies on the EU projections 

After the EU projections, the deliverable provided an estimation of how the 2ZERO vehicles (i.e., 

vehicles incorporating technologies from the relevant 2ZERO projects, etc.) are expected to enter the 

European fleet. The potential impact of these ‘2ZERO technologies’ penetration into the EU vehicle parc 

projections was investigated by creating and examining two distinct but comparable scenarios. 

The first scenario was the one that each model already had as part of its implementation before the 

LeMesurier project (‘reference’ or ‘intermediate’ scenario). The second scenario (‘2ZERO technologies’ 

or ‘measured’ scenario) attempted to reflect the impact of 2ZERO and, especially, to consider the 

‘LeMesurier DT’ work in deliverable D2.2 [6]. Both scenarios have been built upon the same principles 

regarding vehicle fleet evolution, activity projections and policy context, ensuring a consistent and fair 

base for comparison. 

The main conclusions are: 

 In general, the uptake of 2ZERO technologies followed the same pattern in all three vehicle 

parc models. Specifically, starting from 2030, a specific percentage of electric vehicle sales 

(BEV and FCEV) each year were assumed to be vehicles incorporating relevant technologies 

from the 2ZERO project portfolio. The penetration curve of 2ZERO vehicles followed a sigmoid 

shape (S-curve) reaching 100% in 2050. This sigmoid shape attempted to capture a slow initial 

uptake, followed by an accelerated adoption, and then, a ‘saturation’ phase. A small difference 

was that PRIMES/TREMOVE assumed an additional small increase in ZEV sales compared to 

its ‘reference’ scenario, while COPERT/SIBYL kept the total number of ZEV sales unchanged 

in both scenarios. 

 The comparison of the two scenarios showed that the ‘2ZERO technologies’ gradually presents 

a slightly lower total energy consumption compared to the ‘reference’ in all three vehicle parc 

models. The difference (i.e. reduction) starts being visible in the period 2030-2035 (marking the 

entrance of 2ZERO technologies into the vehicle fleet) and results in a percentage ranging from 

2% to 7.7% lower value in 2050, depending on the model. 

 The above results have been achieved solely through technology-driven improvements in 

vehicle energy efficiency, without assuming any shifts in travel demand, modal distribution or 

electrification shares significantly beyond what is already defined in the ‘reference’ scenario 

assumptions. 

Compound KPIs 

The final part of the deliverable provided values for the following Compound KPIs: 

 GO.KPI.3: Reduction of CO2 emission from road transport for all types of vehicles. 

 SO.KPI.1: Ability to determine, realistically and reliably, the energy intensity (tank-to-wheel). 

 SO.KPI.2: Reduce GHG of mobility of people and goods. 

The main conclusions are: 

 GO.KPI.3: All three models show a significant reduction of CO2 emissions year by year. The 

reduction is small in 2025 and gradually increases in 2030, 2035, and 2050. The percentage 

reduction in 2050 compared to the base year 2019 or 2020 varies from 91% to 99.8% depending 

on the model. 
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 SO.KPI.1: The energy intensity (i.e., energy consumed per activity unit) for both passenger and 

freight activity presents a continuous improvement (i.e., decline) year by year. This is mainly 

attributed to the improved energy efficiency and to the gradual replacement of ICE vehicles with 

electric ones, which in general consume less energy per activity unit compared to their 

conventional (petrol and diesel) counterparts, i.e., they have higher efficiency. The only 

exception to this general conclusion is that the energy intensity of MOVEID passenger activity 

slightly increases after 2035, as the e-fuels enter the market and require higher upstream energy 

provision, but remains well below the 2020 levels. 

 SO.KPI.2: The GHG intensity (i.e., GHG emissions per activity unit) for both passenger and 

freight activity presents a continuous improvement (i.e., decline) year by year. This is mainly 

attributed to the gradual replacement of ICE vehicles with electric ones. All three models end 

up in values close to zero in 2050, with COPERT/SIBYL presenting slightly higher values than 

the other two models due to the slightly higher number of non-electric vehicles still circulating 

as mentioned above. 
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