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SUMMARY

This is the fourth and final deliverable from the second Work Package (WP2) of the LeMesurier project:
“Compound KPIs: Accounting”. It presents the final calculated Compound KPIs by combining the results
from the three vehicle parc models (COPERT/SIBYL, PRIMES/TREMOVE and MOVEID).

The main conclusions from the final calculated Compound KPIs are summarised below. Additional
conclusions per model are available in deliverable D2.3 [10].

e GO.KPIL.3: Reduction of CO2 emission from road transport for all types of vehicles.

o

CO:2 emissions from road transport in the EU are projected to decrease significantly
over time to 2050, based on results from the three different vehicle parc models.

Higher CO: reduction values were derived from an LCA approach; lower CO:z reduction
values were derived from a TtW analysis.

The projections show that there will be a contribution to the Fit for 55 targets from the
road transport system, but that the measurement method thereto needs careful
attention.

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

o

The energy intensity of personal and freight mobility decreases significantly over time
to 2050, based on results from the three different vehicle parc models.

The projections show that the target (as set in the SRIA) can be achieved, the reduction
value depends on modelling parameters.

The effort with technological advancements, policies and measures must go on towards
reducing the energy intensity of personal and freight mobility.

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

o

The GHG intensity of personal and freight mobility is projected to decrease significantly
over time, reaching close to zero levels in 2050, based on results from the three different
vehicle parc models.

The projections show that the target (as set in the SRIA) can be achieved, the reduction
value depends on modelling parameters.

The effort with technological advancements, policies and measures must go on towards
reducing the GHG intensity of personal and freight mobility.

¢ SO.KPI.3: Reduction of development time and effort.

o

Horizon 2020 innovations in development tools have blended into daily development
processes over the years, hence accelerating developments are already ongoing.
Automotive developments that recently reached Start of Production (SOP) took 4-6
years from concept to market. This led to setting ~5.5 years as baseline for
development time of a completely new vehicle at the beginning of 2ZERO, while
derivatives of a platform may take less time, i.e., around 3 years.
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o EU-funded projects have achieved time savings of 5 to 30% in specific phases, recent
2ZERO projects report expect additional reduction of 10 to 20% by 2026-2027,
supporting the SRIA target.

o Progress is qualitatively assessed rather than model-derived, but trends are consistent
across the industry and EU projects.

The final KPI presentation figures are provided below.

GO.KPI.3: Reduction of CO, emission from road transport for all types of vehicles.

@ TARGET Contribution to the overall target of 55% reduction of CO,
emission in 2030 compared to 1990 (all sectors of economy).

(o )

CO, emission reduction compared to 2020 (Mt)

EU27 road transport
1,400
1,200
1,000
800
600
400
200
0
-
-200
2025 2030 2035 2050
Range of Target Contribution
reduction projected
(aspercentage 45 204 (%) -4...38% 15 ... 84% 78 ...100%

compared to 2020) . . . .

(*) Increase due to the low values in 2020
because of the CoVId-19 pandemic

10
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SO.KPI.1: Ability to determine, realistically and reliably, the energy intensity (tank-to-wheel).

@ TARGET Reduction of energy intensity of personal mobility by
(E) 30% and of freight by 25% by 2030 compared to 2020.

Energy intensity of personal mobility (ktoe/Gp.km)

EU27 road transport
50

40

X I I
" =

10

2020 2025 2030 2035 2050
Ta rget 30%

Range of reduction
(as percentage 36...51% 31...81%

+31%
compared to 2020) . . . .

@ TARGET  Reduction of energy intensity of personal mobility by
C__ D) 30% and of freight by 25% by 2030 compared to 2020.

Energy intensity of freight mobility (ktoe/Gt.km)

EU27 road transport
80

70
60
50
40 I

20
10
0
2020 2025 2030 2035 2050
Target 25%

Range of reduction
(as percentage 6...59% 12...70% 40 ... 74%

28%
compared to 2020) . . . .
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S0O.KPI.2: Reduce GHG of mobility of people and goods.

@ TARG £l Reduction of GHG intensity of personal mobility by 30%
E} and of freight by 25% by 2030 compared to 2020.

GHG intensity of personal mobility (kt CO,,, /Gp.km)
EU27 road transport

150

20
o

60
30
0 —
2020 2025 2030 2035 2050
Target 30%

Range of reduction
(as percentage .. 18% 24 ... 36% 48 ... 83% 97 ... 100%

compared to 2020) . . . .

@ TARG £l Reduction of GHG intensity of personal mobility by 30%
E} and of freight by 25% by 2030 compared to 2020.

GHG intensity of freight mobility (kt CO,,, /Gt.km)

EU27 road transport
300

250
200
150

50

2020 2025 2030 2035 2050

. Ta rget 25%
Range of reduction
(as percentage 19% 74% 23...95% . 100%

compared to 2020) . . . .

12
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S0O.KPI.3: Reduction of development time and effort.

o : y . 4-6 years.
sc’w ‘ H

p i B N ks

- m} . Vehicle concepts, design, mules, Application in vehicle
[ | (=S lower TRL prototypes (2-3 years)

(Sub-)system development

Component development
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Time
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4
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1. INTRODUCTION

1.1 Work Package 2 within the 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 an 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) which determines a common
framework for measuring and monitoring the multiple and various KP1Is, including their sources, methods
and reporting formats [7].

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 fourth and final 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 The scope of D2.4 and its relation to LeMesurier work

Accounting for the Compound Parameter KPIs

1. SOURCES 2. Translating 3. MODELLING 4. Translating 5. COMPOUND
project results maodel outputs PARAMETER KPI
into model ———— into KPI -
inputs parameters Baseline KPI matrix

COPERT/SIBYL (2020%%)
EMISIA . —_—
Specific 2ZERO Changes in vehicle il Energy, CO,, \\ Intermediate KPI
Digital Twin use technology, uptake, — opnare o 01 : \ matrix
= . . . PRIMES AQ, 095 AN 03
case modelling, material supply. . m ~ombetitive } (2025, 2030, 2035)
- IREMOVE Competitive., /
as needed behavioural changes at e T /
- RIC / E3M CE. /
,,,,,,,,,,,,,,,,,,, specific dates etc. — /
i / ‘Measured” KPI matnx
Other sources MOV ]'-'!) / Taking account of
¢.g Frontier EGVIA 2ZERO

project results
(2025, 2030, 2035)

* PRIMES/TREMOVE uses COPERT from EMISIA as an input
** The Baseline year 2020 was affected by the pandemic, hence whether this vear or a pre-pandemic vear is appropriate will be determined

Figure 1: Key figure of WP2: “Compound KPIs: Accounting”

Figure 1 is a key figure of WP2, created during the writing of the LeMesurier proposal; it summarises
the main steps of the work as follows:

14
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Selection of 2ZERO projects that can provide input to one or more of the Compound KPIs.
Translation of project results into (vehicle parc) model inputs.
Usage of the (vehicle parc) models and production of relevant outputs.

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

S A

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 specifically 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 1) 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 [9] and MOVEID [5]. The selection of projects is described in deliverable D2.1 [8],
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
project’s envisaged 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 [4].

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 [4].

The next steps of the procedure (i.e., steps 3 and 4 in Figure 1) 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 [4]. The deliverable D2.3 [10] focused on detailed
projection results from the three vehicle parc scenario model runs; it also provided specific Compound
KPI values derived from the projection results.

The current deliverable D2.4 presents in detail the final calculated Compound KPIs by combining the
results from the three vehicle parc models (step 5 in Figure 1). A discussion about the main messages
derived from each KPI calculation is also provided.

1.3 The Compound KPlIs

The Compound KPIs are summarised below. The ‘official’ name of each KPI according to 2ZERO SRIA
is given first, followed by ‘our’ interpretation of how this KPI has been calculated within LeMesurier.

e GO.KPIL.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”.

15
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e 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”.

e 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”.

e SO.KPI.3: Reduction of development time and effort.

o This has been interpreted as “calculation of the years needed from concept through
development to start of large scale production”.

Note: In contrast to the above KPIs which have been calculated using the three vehicle
parc models, SO.KPI.3 has been studied independently, since it could not be derived
by performing explicit calculations with either of the three models. Hence, a literature
review approach has been followed with a qualitative analysis within WP1 of
LeMesurier, main findings are summarised here.

1.4 Structure of D2.4

This deliverable is organized into five sections, as follows:

e 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 and summarises the Compound KPlIs.

e Section 2 presents the GO.KPI.3: Reduction of CO2 emission from road transport for all types
of vehicles.

e Section 3 presents the SO.KPI.1: Ability to determine, realistically and reliably, the energy
intensity (tank-to-wheel).

e Section 4 presents the SO.KPI.2: Reduce GHG of mobility of people and goods.
e Section 5 presents the SO.KPI.3: Reduction of development time and effort.

e Section 6 concludes this deliverable.

16
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2. GO.KPI.3: REDUCTION OF CO, EMISSION FROM
ROAD TRANSPORT

2.1 Final KPI presentation

Figure 2 presents the calculated GO.KPI.3 as a result of combining the values of the three vehicle parc
models. The interpretation of this figure is as follows.

e The target “Contribution to the overall target of 55% reduction of CO, emission in 2030
compared to 1990 (all sectors of economy)” comes from the SRIA [2].

e The x-axis includes the so-named ‘photo’ years of LeMesurier, i.e., 2025, 2030 and 2035, while
2050 has been added in order to study the evolution of this KPI in a more distant year from now.

e The KPlis shown in two ways:

o Inthe main part of the figure (top chart) the CO:2 reduction compared to the ‘base’ year
2020 (in Mt) for the whole road transport sector at EU27 level is shown as a bar for
each photo year. The length of the bar corresponds to the different values of the three
vehicle parc models.

o The bottom line shows the CO: reduction for the respective year as a percentage
compared to the 2020 value. The range of percentages shown above each bullet
corresponds to the different percentages of the three vehicle parc models.

Note: This KPI is about CO: reduction. Hence, if there is indeed a reduction, then this is given with a
positive value or percentage. In case of a negative value (and corresponding percentage), then this
means that the CO:2 actually increases from the base year. This is, for example, the case for all models
in year 2025 (and for one model in 2030) where the CO2 actually increases compared to 2020. However,
it is known that this due to the very low values of activity in 2020 because of the CoVId-19 pandemic
and corresponding restrictions in mobility.

The key messages from this final KPI presentation are:

e CO:2 emissions from road transport are projected to decrease significantly over time to 2050,
based on results from the three different vehicle parc models (COPERT/SIBYL,
PRIMES/TREMOVE & MOVEID).

¢ Higher CO:2 reduction values (top part of the green bars) were derived from an LCA approach;
lower CO:2 reduction values (bottom part of the green bars) were derived from a TtW analysis.

e The projections show that there will be a contribution to the Fit for 55 targets from the road
transport system, but that the measurement method thereto needs careful attention.

Figure 3 shows the underlying data from which the GO.KPI.3 has been derived, i.e., the time series of
CO:2 emissions for each vehicle parc model. Detailed data and values per model have been provided in
deliverable D2.3 [10], while relevant background information for the three vehicle parc models can be
found in deliverable D2.2 [4].

17
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@ TARGET Contribution to the overall target of 55% reduction of CO,

(E emission in 2030 compared to 1990 (all sectors of economy).

CO, emission reduction compared to 2020 (Mt)
EU27 road transport

1,400
1,200
1,000
800
600
400
200
0
-
-200
2025 2030 2035 2050
Range of Target Contribution
reduction projected
(aspercentage 45 _o04 (¥) -4...38% 15... 84% 78 ... 100%

compared to 2020) . . . .

(*) Increase due to the low values in 2020
because of the CoVId-19 pandemic

Figure 2: Final presentation of GO.KPI.3

Total COz2 Emissions from EU Road Transport

—®— COPERT/SIBYL
@ PRIMES/TREMOVE
~@- MOVEID

Overall range

1000 -

Emissions (MtCO:2)

500 -
250 -

0- e

1 1 1 1 ' 1 I
2020 2025 2030 2035 2040 2045 2050
Year

Figure 3: Time series from which GO.KPI.3 has been derived
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3. SO.KPL.1: ABILITY TO DETERMINE THE
ENERGY INTENSITY (TANK-TO-WHEEL)

3.1 Final KPI presentation

Figure 4 and Figure 5 present the calculated SO.KPI.1 for personal and freight mobility, respectively, as
a result of combining the values of the three vehicle parc models. The interpretation of these figures is
as follows.

e The target “‘Reduction of energy intensity of personal mobility by 30% and of freight by 25% by
2030 compared to 2020” comes from the SRIA [2].

e The x-axis includes the ‘base’ year 2020 and the so-named ‘photo’ years of LeMesurier, i.e.,
2025, 2030 and 2035, while 2050 has been added in order to study the evolution of this KPI in
a more distant year from now.

e The KPlis shown in two ways:

o In the main part of the figures (top charts) the energy intensity (in ktoe/Gp.km for
personal and ktoe/Gt.km for freight mobility, respectively) for the whole road transport
sector at EU27 level is shown as a bar. The length of the bar corresponds to the different
values of the three vehicle parc models.

o The bottom lines show the energy intensity reduction for the respective year as a
percentage compared to the 2020 value. The range of percentages shown above each
bullet corresponds to the different percentages of the three vehicle parc models.

The key messages from this final KPI presentation are:

e The energy intensity of personal and freight mobility is projected to decrease significantly over
time to 2050, based on results from the three different vehicle parc models (COPERT/SIBYL,
PRIMES/TREMOVE & MOVEID).

e The projections show that the target (as set in the SRIA) can be achieved, the reduction value
depends on modelling parameters.

e The effort with technological advancements, policies and measures must go on towards
reducing the energy intensity of personal and freight mobility.

Figure 6 shows the underlying data from which the SO.KPI.1 has been derived, i.e., the time series of
energy consumption for each vehicle parc model. Detailed data and values per model have been
provided in deliverable D2.3 [10], while relevant background information for the three vehicle parc
models can be found in deliverable D2.2 [4].
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Figure 4: Final presentation of SO.KPI.1 personal mobility
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Figure 5: Final presentation of SO.KPI.1 freight mobility
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Figure 6: Time series from which SO.KPI.1 has been derived
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4. SO.KPI.2: REDUCE GHG OF MOBILITY OF
PEOPLE AND GOODS

4.1 Final KPI presentation

Figure 7 and Figure 8 present the calculated SO.KPI.2 for personal and freight mobility, respectively, as
a result of combining the values of the three vehicle parc models. The interpretation of these figures is
as follows.

e The target “Reduction of GHG intensity of personal mobility by 30% and of freight by 25% by
2030 compared to 2020” comes from the SRIA [2].

e The x-axis includes the ‘base’ year 2020 and the so-named ‘photo’ years of LeMesurier, i.e.,
2025, 2030 and 2035, while 2050 has been added in order to study the evolution of this KPI in
a more distant year from now.

e The KPlis shown in two ways:

o In the main part of the figures (top charts) the GHG intensity (in kt CO2eq/Gp.km for
personal and kt CO2eq/Gt.km for freight mobility, respectively) for the whole road
transport sector at EU27 level is shown as a bar. The length of the bar corresponds to
the different values of the three vehicle parc models.

o The bottom lines show the GHG intensity reduction for the respective year as a
percentage compared to the 2020 value. The range of percentages shown above each
bullet corresponds to the different percentages of the three vehicle parc models.

The key messages from this final KPI presentation are:

e The GHG intensity of personal and freight mobility is projected to decrease significantly over
time, reaching close to zero levels in 2050, based on results from the three different vehicle
parc models (COPERT/SIBYL, PRIMES/TREMOVE & MOVEID).

e The projections show that the target (as set in the SRIA) can be achieved, the reduction value
depends on modelling parameters.

e The effort with technological advancements, policies and measures must go on towards
reducing the GHG intensity of personal and freight mobility.

Figure 9 and Figure 10 show the underlying data from which the SO.KPI.2 for personal and freight
mobility has been derived, i.e., the time series of GHG intensity for each vehicle parc model. Detailed
data and values per model have been provided in deliverable D2.3 [10], while relevant background
information for the three vehicle parc models can be found in deliverable D2.2 [4].

22



11l LeMesurier

Measuring the 2ZERO KPls

@ TARG ET  Reduction of GHG intensity of personal mobility by 30%
E} and of freight by 25% by 2030 compared to 2020.

GHG intensity of personal mobility (kt CO,,, /Gp.km)

EU27 road transport
150
120 = .
* |
60
30
o —
2020 2025 2030 2035 2050
Target 30%

Range of reduction
(as percentage 18% 24 ...36% 48 ... 83% .. 100%

compared to 2020) . . . .

Figure 7: Final presentation of SO.KPI.2 personal mobility
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Figure 8: Final presentation of SO.KPI.2 freight mobility
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Figure 9: Time series from which SO.KPI.2 has been derived — personal mobility
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Figure 10: Time series from which SO.KPI.2 has been derived — freight mobility
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SO.KPI.3: REDUCTION OF DEVELOPMENT TIME
AND EFFORT

5.1 Final KPI presentation

Figure 11 presents the SO.KPI.3. This has not been produced by any of the three vehicle parc models
that have been used for other Compound KPIs. Instead, it is an estimation based on literature and a
gualitative assessment that has been made within LeMesurier. The target “Estimated 20% decrease of
development time and effort including via digitalisation” comes from the SRIA [2].

The key messages from this final KPI presentation are:

Horizon 2020 innovations in development tools have blended into daily development processes
over the vyears, hence accelerating developments are already ongoing. Automotive
developments that recently reached Start of Production (SOP), such as the BMW Neue Klasse
[6], took 4-6 years from concept to market. This led to setting ~5.5 years as baseline for
development time for a completely new vehicle at the beginning of 2ZERO, while derivatives of
a platform may take less time, i.e., around 3 years.

EU-funded projects, such as MINDED, ZEV-UP, InnoBMS, NextETruck EFFEREST,
EMPOWER, SmartCorners and VOLTCAR, have achieved time savings of 5 to 30% in specific
phases, recent 2ZERO projects report expect additional reduction of 10 to 20% by 2026-2027,
supporting the SRIA target.

Progress is qualitatively assessed rather than model-derived, but trends are consistent across
the industry and EU projects.

Detailed information for this KPI has not been provided in any of the previous deliverables of WP2.
Hence, more details are given in the following subsection.
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Figure 11: Final presentation of SO.KPI.3

5.2 More details about SO.KPI.3

This KPI captures how far digitalization, virtualisation and Al-based design methods accelerate the
development of zero emission vehicles across Europe. This acceleration is pivotal to fostering
innovation and competitiveness within the European automotive industry. Shorter development cycles
allow faster market deployment, e.g. of advanced electrified technologies, boosting the market share of
ZEVs and, thereby, contributing indirectly to emission reduction and sustainability targets.

5.2.1 Baseline and target

This KPI reflects industrial agility, cost-efficiency and the uptake of digital engineering practices, key
elements of the 2ZERO Partnership’s transformative agenda. According to internal studies performed
by FEV Consulting GmbH in 2018 and 2023, the average development duration for a new vehicle
platform amongst European OEMs between 2017-2020 was approximately 5.5 years (~66 months).
This value represents the reference baseline, consistent with deliverable D1.2 [11], and serves as the
starting point for monitoring the SRIA progress. The 2ZERO SRIA target aims for a 20% decrease in
development time and effort by 2025, corresponding to an average duration of approximately 4.4 years
(~53 months) for complete vehicle programmes.

5.2.2 Evidence and project contributions

A broad range of evidence supports the continuous reduction in development time, i.e.:
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e Industrial benchmarking indicates that several OEMs have already achieved 30-45% faster
(briefer) development compared to 2017, through virtualisation, software defined vehicle (SDV)
architectures and the reuse of digital platforms.

e Aninternal study by FEV Consulting GmbH in 2023 confirms that typical European programmes
now range between 36 and 60 months of duration, depending on product complexity and the
extent of digital integration.

e EU-funded projects under Horizon 2020 (OBELICS, UPSCALE, HiFi-ELEMENTS, PANDA,
VISION-XEV, XILforEV and DEMOBASE) demonstrated 5-30 % time and cost savings in key
phases (design, validation or calibration).

o These projects introduced virtual integration, Al-driven modelling and collaborative XiL
platforms, paving the way for more systemic digitalisation.

e Recent 2ZERO projects (MINDED, ZEV-UP, NextETruck, EFFEREST, EMPOWER,
SmartCorners, VOLTCAR etc.) report expected reductions of 10-20% by 2026-2027, as digital
twin and model-based engineering tools mature and spread across the value chain.

e All these results were consolidated through the WP1 project survey in deliverable D1.2 [11].

5.2.3 Qualitative assessment

Unlike the previously presented Compound KPlIs for which a detailed modelling approach with complex
calculations from the three vehicle parc models has been followed, the current SO.KPI.3 relies on a
gualitative, evidence-based approach that considers the following:

e Industry data from internal studies by FEV Consulting GmbH and OEM benchmarks.
e Performance metrics from EU R&l projects.
e Expert assessments collected within WP1 of LeMesurier.

The analysis highlights substantial variation across OEMs, depending on their digital engineering
maturity, supply chain resilience and regulatory adaptation capacity. Moreover, reported reductions
often focus on specific development stages (e.g. design or validation) rather than entire vehicle cycles,
meaning total time savings may still be partially realised at industry scale. Nevertheless, the
convergence of industrial trends, academic foresight and EU project outputs demonstrates a clear
downward trend in development times since 2010.

5.2.4 Overall findings and outlook

A summary of the main findings is given below.

o Average ZEV development times in Europe have reduced (shortened) by roughly 40-50% since
2010, reflecting a decade of continuous efficiency gains.

e Current digital engineering workflows already deliver 10-45 % reductions versus the 2020
baseline.

e Ongoing 2ZERO projects are expected to yield an additional 10-20% decrease by 2025,
enabling the sector to reach or surpass the SRIA target.

e Broader adoption of Al-assisted design, virtual validation and digital twin integration will be

essential to maintain these gains and safeguard European technological leadership in ZEV
development.
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Overall:

Average development times for ZEVs in Europe have reduced by 40-50% since 2010.
Ongoing digitalisation and Al-based design methods are expected to yield an additional 10-20%

reduction by 2025, thereby meeting the SRIA objective and reinforcing European technological
competitiveness.

Table 1 summarises the relevant information.

Table 1: Evolution of average vehicle development duration estimated (European OEMs, 2010-2025)

2010-2011 84 months (7-8 years) Earlier ICE programmes
2017-2020 66 months (5.5 years) Baseline — average OEM development
2023 (benchmark) 36-60 months BMW Neue Klasse, VW ID series
2025 (target) ~53 months (-20%)

SRIA target
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6. CONCLUSIONS

This document is the fourth and final 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 final calculated Compound KPIs by combining
the results from the three vehicle parc models (COPERT/SIBYL, PRIMES/TREMOVE and MOVEID).

The main conclusions from the final calculated Compound KPIs are summarised below. Additional
conclusions per model are available in deliverable D2.3 [10].

e GO.KPIL.3: Reduction of CO2 emission from road transport for all types of vehicles.

o

CO:2 emissions from road transport are projected to decrease significantly over time to
2050, based on results from the three different vehicle parc models.

Higher CO: reduction values were derived from an LCA approach; lower CO:2 reduction
values were derived from a TtW analysis.

The projections show that there will be a contribution to the Fit for 55 targets from the
road transport system, but that the measurement method thereto needs careful
attention.

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

o

The energy intensity of personal and freight mobility is projected to decrease
significantly over time to 2050, based on results from the three different vehicle parc
models.

The projections show that the target (as set in the SRIA) can be achieved, the reduction
value depends on modelling parameters.

The effort with technological advancements, policies and measures must go on towards
reducing the energy intensity of personal and freight mobility.

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

o

The GHG intensity of personal and freight mobility is projected to decrease significantly
over time, reaching close to zero levels in 2050, based on results from the three different
vehicle parc models.

The projections show that the target (as set in the SRIA) can be achieved, the reduction
value depends on modelling parameters.

The effort with technological advancements, policies and measures must go on towards
reducing the GHG intensity of personal and freight mobility.

e SO0.KPI.3: Reduction of development time and effort.

e}

Horizon 2020 innovations in development tools have blended into daily development
processes over the years, hence accelerating developments are already ongoing.
Automotive developments that recently reached SOP took 4-6 years from concept to
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market. This led to setting ~5.5 years as a baseline for development time of a
completely new vehicle at the beginning of 2ZERO, while derivatives of a platform may
take less time, i.e., around 3 years.

o EU-funded projects have achieved time savings of 5 to 30% in specific phases, recent
2ZERO projects report expect additional reduction of 10 to 20% by 2026-2027,
supporting the SRIA target.

o Progress is qualitatively assessed rather than model-derived, but trends are consistent
across the industry and EU projects.

30



- ! -
LeMesurier

Measuring the 2ZERO KPls

REFERENCES

(1]

(2]

(3]

[4]

[5]
[6]
[7]
(8]

9]
[10]

[11]

2ZERO Partnership. Home - 2Zero Emission

2ZERO SRIA (2024). SRIA: Strategic Research and Innovation Agenda. 2ZERO Partnership
2021-2027, updated version March 2024. Strategic Research and Innovation Agenda (SRIA) -
2Zero Emission

COPERT and SIBYL websites. COPERT | Calculations of Emissions from Road Transport ,
SIBYL Baseline | COPERT

Giannelos G., Tsiropoulos I., Petropoulou V., Karkatsoulis P., Papadimitriou G., Siamidis P.,
Lampropoulos Z., Mammetti M., Reger M., Mahmood O. (2025). Selected model inputs
including translation of the 2ZERO project outputs. LeMesurier Deliverable D2.2, June 2025.

Kramer U., Bothe, D., Gatzen C., et al. (2022). Transformation of European mobility to the
GHG-neutral post-fossil age. FVV Fuels Study 1Vb, FVV H1313/2022.

Lang P., Stegmaier G. (2021). Neue Zellen fiir die Neue Klasse ab 2025. Auto motor sport,
Apr. 2021. Neue Klasse BMW: Nachhaltiger E-Antrieb, Verbrenner bleibt

LeMesurier project website. Home - LeMesurier

Mammetti M., Paz S., Wagenhofer V. (2024). Selection of the relevant 2ZERO projects for
evaluation. LeMesurier Deliverable D2.1, April 2024. LeMesurier_D2.1_Selection-of-the-
relevant-2ZERO-projects-for-evaluation.pdf

PRIMES-TREMOVE website. PRIMES-TREMOVE — E3 Modelling

Samaras Z., Papadimitriou G., Siamidis P., Tsiropoulos I., Giannelos G., Petropoulou V.,
Karkatsoulis P., Reger M., Mahmood O. (2025). Visualisation and discussion of the results of
scenario model runs. LeMesurier Deliverable D2.3, Sep. 2025.

Wagenhofer V., Papaioannou H., Andrieu V.-M., Lah O., Raje S., Schernus C., Bein T. (2025).
Initial Direct KPIs contribution assessment. LeMesurier Deliverable D1.2, Sep. 2025.

31


https://www.2zeroemission.eu/
https://www.2zeroemission.eu/what-we-do/strategic-research-and-innovation-agenda-sria/
https://www.2zeroemission.eu/what-we-do/strategic-research-and-innovation-agenda-sria/
https://copert.emisia.com/
https://copert.emisia.com/sibyl-baseline/
https://www.auto-motor-und-sport.de/verkehr/bmw-neue-klasse-2025-feststoffbatterie-zellentwicklung/
https://lemesurier-project.eu/
https://lemesurier-project.eu/wp-content/uploads/2024/06/LeMesurier_D2.1_Selection-of-the-relevant-2ZERO-projects-for-evaluation.pdf
https://lemesurier-project.eu/wp-content/uploads/2024/06/LeMesurier_D2.1_Selection-of-the-relevant-2ZERO-projects-for-evaluation.pdf
https://e3modelling.com/modelling-tools/primes-tremove/

	List of figures
	List of tables
	List of abbreviations and acronyms
	Summary
	1. Introduction
	1.1 Work Package 2 within the LeMesurier project and 2ZERO
	1.2 The scope of D2.4 and its relation to LeMesurier work
	1.3 The Compound KPIs
	1.4 Structure of D2.4

	2. GO.KPI.3: Reduction of CO2 emission from road transport
	2.1 Final KPI presentation

	3. SO.KPI.1: Ability to determine the energy intensity (tank-to-wheel)
	3.1 Final KPI presentation

	4. SO.KPI.2: Reduce GHG of mobility of people and goods
	4.1 Final KPI presentation

	5. SO.KPI.3: Reduction of development time and effort
	5.1 Final KPI presentation
	5.2 More details about SO.KPI.3
	5.2.1 Baseline and target
	5.2.2 Evidence and project contributions
	5.2.3 Qualitative assessment
	5.2.4 Overall findings and outlook


	6. Conclusions
	References

