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Automated and Connected Road Mobility:  
Update of the National Strategy

Proposal Report

This report puts forward proposals for public action for the period 2025–2027, to support 
the development of automated and connected road mobility.

It identifies the main challenges for the coming years, based on the current state of play 
and future outlook of technologies and deployments.

On this basis, the report proposes public policy priorities for the 2025–2027 period.

This report is in response to the letter of assignment dated April 4, 2024, addressed to An-
ne-Marie IDRAC, High Representative for the Development of Automated and Connected 
Road Mobility, requesting her to “propose a new strategy addressing the identified challenges 
for the 2025–2027 period.”

The report and its proposals are based on discussions held during the national symposium on 
December 3, 2024, and have been subject to consultation with relevant stakeholders between 
December 5, 2024, and January 17, 2025. This report does not commit the government to the 
prioritization, selection, or, a fortiori, implementation of the actions identified herein.

The context and history of public policy since 2018 are presented in Annex 1.

.

•	 The French strategy has two main strengths:

-	 It is based on a unifying purpose: contributing to ecological and inclusive mo-
bility for the common good

-	 The regulation, inspired by a wide ecosystem, enables the operation of auton-
omous vehicles in all kind of use cases for passengers and goods.

•	  Based on these achievements, and after promising phases of experimentation, the 
2025–2027 phase must be the one for scaling up deployments.

•	 To achieve this, the following can be proposed:

-	 An inspiration: the Draghi report and the new European orientations for inno-
vation and competitiveness, as well as the contributions from the recent Paris 
Summit on AI.

-	 A method: deepening collective work – at local, national, European, and inter-
national levels – involving all stakeholders.

-	 An operational priority: improving safety demonstration and certification sys-
tems, the final step towards the generalization of the operation of autono-
mous vehicles.

•	 While the USA and China have taken a lead, I am convinced that the sustainable 
development of automated mobility is possible in our country and in Europe, for the 
benefit of whole society

Message from Ms. Idrac
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The transition from the experimentation phase to the deployment phase, built 
on a principle of safety, at the core of the regulatory framework and shap-
ing the implementation of the principle of progressive deployments, around 

technological maturity, is the ambition for a sustainable deployment both eco-
nomically and within the context of improving the existing mobility system. The 
integration of automated road transport services, as a complement to the existing 
transport network, raises issues of planning, reliability of the offer, its network, and 
its ability to respond more precisely to local challenges and the needs of the users, 
who are the sole guarantors of the acceptability of automation, thus becoming a 
structuring objective of the national strategy.

This update of the strategy focuses on actions for the 2025–2027 period.

Summary
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1. REGULATORY FRAMEWORK FOR AUTOMATION

1.1. Report of 2023-2025 actions
France established a legislative and regulatory framework for the deployment of automated 
and connected road mobility as early as 2021.

This framework, complete for passenger transport since 2022, was intended to be expanded 
to address freight transport:

•	 Publication of Decree No. 2024-1063 related to the automated road transport of goods.

France’s strategy since 2018 is based on a principle of safety, enshrined as the cornerstone of 
the regulatory framework, which defines a comprehensive process for demonstrating safety.

The actions initiated in 2021 are structured around a body of reference documents aiming at 
achieving transparency, harmonization, and support for industry stakeholders. Notable prog-
ress has been made, reflected in:

•	 The coordination of the ecosystem of stakeholders working on the development of safety 
demonstration for passenger transport, leading to identify the needs and technical barriers 
for the production of those reference documents.

•	 The publication of the first set of methodological documents and technical guides, forming 
a body of normative intent, structured around safety demonstration and validation activities.

1.2. Planned actions for 2025-2027
The legislative and regulatory framework for the deployment of automated road mobility is 
holistic in its capacity to accommodate all types of use cases, from public transport to urban 
logistics.

This framework is intended to underpin and complete the body of safety demonstration ref-
erences, with the main actions focused on:

•	 Contributing to the development of an international regulation on type-approval procedures 
for vehicles equipped with automated driving systems: following the example of European 
Regulation (EU) 2022/1426, the United Nations Economic Commission for Europe (UNECE) 
launched a dedicated working group in 2024, tasked with drafting requirements for approval 
procedures for automated vehicles, to be completed by 2026.

•	 Continuing and enhancing the promotion of the French safety demonstration approach with-
in European and international bodies (UNECE).

•	 Structuring the reporting of driving scenarios for safety demonstration by defining methods 
for reporting and sharing between stakeholders.

•	 Experiencing the regulatory framework for deployment by adapting existing references (stan-
dards) through an iterative process, notably built on the principle of incremental safety vali-
dation.

•	 Finalizing safety demonstration reference documents while maintaining the coordination of 
the ecosystems:

•	 Tailoring the technical documentation for freight transport.

•	 Integrating specificities related to the validation of artificial intelligence components.

•	 Specifying functional interactions of automated vehicles with security and emergency 
forces. 

•	 Adapting the current testing regime to meet actual research and innovation needs, notably 
characterized by an increased technological maturity and requiring a suitable framework..
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2. CONNECTIVITY AND DATA EXCHANGE

2.1. Report of 2023-2025 actions
The prioritization and coordination of deployments in terms of connectivity systems were 
identified as key actions of the strategy.

Initial work was launched in 2023 to identify connectivity needs of road stakeholders, resulting 
in the publication of a progress report in 2024.

•	 Data specifications for the implementation of European and national regulations on data ex-
change were developed as part of the road components of the Intelligent Transport Systems 
(ITS) Directive, through the consolidation of various consultations within the ecosystem.

•	 Establishment of common priorities for connectivity use cases was conducted based on func-
tional connectivity needs and the relevance of cellular coverage.

2.2. Planned actions for 2025–2027
In terms of connectivity and data exchange, work will continue, with efforts focused on the 
following points:

•	 Transposing the intelligent transport systems (ITS) Directive, included in the draft Law con-
taining various provisions for the application of European law.

•	 Specifying a secure data exchange architecture that combines regulatory requirements with 
the facilitation of data sharing.

•	 Clarifying the needs related to use cases and associated deployment areas, as well as roadside 
equipment for driver information detection and connectivity for automation use cases.

•	 Identifying the constraints of these deployments, the potential for service operation, and the 
stakeholders involved (connectivity operators).

3. SUPPORT FOR INNOVATION

3.1. Report of 2023-2025 actions
Since 2022, France has implemented support mechanisms adapted to various segments of 
innovation in order to assist the national industry. Innovation support aimed at funding vehi-
cle and service offers and supporting the first commercial deployments has been carried out 
through various tools, including:

•	 France 2030 investment program, through several pilot projects for automated and connected 
road transport services.

•	 “CORAM” and “Invest Auto” calls for projects, which provide opportunities to support the 
development of innovative technological components forming the foundation of automated 
and connected road mobility.

•	 Identification of skill and training needs, which the public transport sector has integrated into 
its automation development strategy.

3.2. Planned actions for 2025–2027
Initial deployments outside Europe demonstrate both technological maturity and the po-
tential for building an economic model based on relevant use cases in Europe and France, 
which benefit from a comprehensive and coordinated regulatory framework. 

Furthermore, as highlighted in the Draghi report, Europe’s delay in integrating digital tech-
nologies and the fragmentation of innovation support are hindering its competitiveness. 
This delay can still be overcome, particularly through sector-specific plans. 

Within this context, support for innovation remains a priority action of the strategy. To 
continue fostering the sector, the following actions are planned:
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•	 Proposing one or more European projects for the deployment of automated public and shared 
transport services for passengers and freight.

•	 Continuing innovation support mechanisms and the capitalization of lessons learned:
o	 Launching a France 2030 call for projects based on the vertical innovation principle 

(e.g., (D)ARPA challenge), addressing competitiveness and market-opening challenges 
by promoting the principle of open innovation.

o	 Extending the CORAM scheme within the framework of the strategic contract for the 
automotive sector.

o	 Capitalizing on lessons learned from ongoing experiments with project leaders in the 
form of a voluntary common good.

•	 Encouraging sectors to adopt a strategic approach to upskilling the entire ecosystem across 
the full value chain:

o	 Implementing projects selected under the “Skills and Future Jobs” call for expressions 
of interest (AMI CMA).

4. SUPPORT FOR STAKEHOLDERS

4.1. Report of 2023-2025 actions
Supporting stakeholders, particularly local authorities, has been an important compo-
nent of the strategy. This support has taken the form of:

•	 Launching a resource center for local authorities, providing summaries of the regulato-
ry framework, feedback from pilot projects, and references on impact and acceptabil-
ity assessments

•	 (ht tps : //www.ecologie .gouv. fr/po l i t iques -publ iques/t ranspor t- rout ier-automa-
tise-connecte-ressources-territoires) 

•	 Publication of a reference framework for the economic evaluation of automated road 
passenger transport, which suggests that, for equivalent service levels, total operating 
costs could be reduced.

•	 Conducting surveys on the acceptability of automated and connected road mobility, 
including driver assistance systems, automated road transport services, and onboard 
road information systems.

•	 Development of a readiness index to quantify the level of readiness of territories for 
the deployment of automated road mobility.

4.2. Planned actions for 2025–2027
Barriers related to the absence of an industrial vehicle supply, the learning process 
involved in safety demonstration, perceived risks particularly concerning economic rel-
evance and sustainability and the difficulty of scaling up demand to structure supply, 
have been identified as technical buredens to public action for the next strategy.

Accelerating deployment will require increased involvement, notably through the fol-
lowing planned actions: 

•	 Building a European coalition of service organizers aimed at scaling up supply to offer 
competitive mobility solutions that address territorial challenge.

•	 Overcoming the burdens in transitioning from the testing regime to the deployment 
regime, particularly those linked to the lack of industrial vehicle supply and scaled 
demand, the learning process of safety demonstration, and perceived risks, especially 
regarding economic relevance and sustainability.

•	 Assessing service deployment opportunities in the territories through an evaluation of 
the prospects for deploying automated services across regions.

•	 Establishing a support mechanism for stakeholders in safety demonstration of service 
deployment projects, based on an open and voluntary discussion between project pro-
moters, the administration, and, where applicable, a third-party evaluation body.
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The national strategy aims at supporting the deployment of automated and connected 
road mobility by ensuring its safety. This objective is implemented through a series of ac-
tions in the regulatory field as well as in terms of coordination or support, including finan-
cial and stakeholder support.

The national strategy relies on an ecosystem of public and private stakeholders, ensuring 
coherence between objectives, actions, and timelines, while taking into account the evo-
lution of mobility needs and industrial and commercial prospects.

The present strategy covers actions for the 2025–2027 period.

5. ASSESSMENT ELEMENTS

By the end of 2024, the state of public action can be outlined as follows:

5.1. Regulatory framework
In terms of automation, the regulatory framework established in France in 2021, com-
bined with the 2022 European regulation on vehicle type-approval, enables the deploy-
ment of fully automated vehicles integrated into an automated road transport system1; 
at the international level, a UN regulation on approval procedures for vehicles equipped 
with automated driving systems is under preparation. Annex 2 provides a summary of the 
national and European regulatory frameworks, as well as future prospects regarding the 
development of the UN framework. This regulatory framework for automation emphasiz-
es safety demonstration, both at the vehicle level and at the mobility system level into 
which it is integrated.

To support stakeholders (vehicle manufacturers, operators, service organizers) in car-
rying out this safety demonstration, it is essential to provide them with methods and 
tools—this has been a key priority of public action in France. 

Thus, a series of methodological documents and guides, relying where relevant on inter-
national standards, was produced between 2022 and 2024.

Europe has adopted a similar approach to support Regulation (EU) 2022/1426, known 
as the ADS Regulation, by producing interpretation documents (updated and refined 
through an iterative process). The international regulation (UNECE) could follow a similar 
approach for the more complex aspects of safety demonstration principles (notably the 
use of driving scenarios). Through its approach, France positions itself as a leading coun-
try in the development of safety demonstration methods. Annex 2 gives an overview of 
the safety demonstration methods developed at the French and European levels. 

The development of artificial intelligence raises new challenges, for which European Reg-
ulation (EU) 2024/1489, known as the AI Act, imposes strengthened requirements, both in 
terms of safety demonstration (for which current approaches do not appear to be called 
into question) and in terms of personal data processing, on which the AI Act imposes 
enhanced requirements (see Annex 2)

Regarding connectivity and data exchanges, the European framework imposes strong mu-
tual data access requirements among stakeholders in order to develop travel assistance 
services. To be implemented, this framework requires clarification of several obligations 
(identification of obliged parties, definitions of digital data, functions of the national ac-
cess point, characteristics of certain data). These clarifications are provided in the draft 
transposition law currently under discussion in Parliament and in regulatory texts under 
consultation, the substance of which is presented in Annex 3. Moreover, data exchange 
between stakeholders (road operators, road authorities, vehicle manufacturers, road in-
formation providers, fuel and electric charging distributors, toll and parking area opera-
tors), in application of the regulation, could usefully be supported by a “data space”-type 

1  Not applicable to vehicles equipped with driver assistance systems (partially or highly automated vehi-
cles), for which other regulations apply.
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tool, facilitating connections and exchanges. Annex 3 presents elements outlining this 
secure data exchange space.

At the national level, the regulatory framework regarding data exchanges does not im-
pose any obligation to deploy specific connectivity technologies. Many use cases involv-
ing driver information on traffic regulations, road network status, safety events, and ser-
vices appear to be adequately handled through cellular networks. Any additional needs 
(detection equipment, specific connectivity) would be limited to specific areas of the 
network with high safety concerns (intersections, accident-prone zones) or areas where 
driverless automated road transport services are being deployed. Thus, the deployment 
of connectivity primarily concerns local issues that need better prioritization—not only 
in terms of safety but also based on shared needs between local authorities and industry 
stakeholders. Annex 4 presents the status of work as of the end of 2024 on connectivity 
deployment needs between vehicles and infrastructure.

5.2. Testing
From a quantitative perspective, the graph below illustrates the rapid growth in experi-
ments between 2015 and 2019, followed by a downward trend after the COVID period, 
characterized by an increase in the complexity of submitted applications.

Source: CEREMA

From a qualitative perspective, the main lessons are attached to the use and acceptability (they are 
less informative in terms of impacts or business models). Thus:

•	 acceptability is generally good for users and other road users. Acceptability among peo-
ple with reduced mobility is higher than for certain conventional public transport modes. 

•	 inside the automated vehicle, users’ trust increases after having seen it and significantly 
after having used the service or vehicle, and tends to grow over time.

•	 around the vehicle, for other road users and considering that feedback is intrinsically 
linked to the technologies tested so far, a trend emerges showing a lack of understanding 
regarding the vehicle’s safety margins or its slowing behavior when faced with disruptions 
(roadworks, pedestrians, etc.), which sometimes leads to complaints or infringing be-
haviors. Therefore, interactions between the automated vehicle, which strictly adheres 
to the traffic code and “proper” driving rules, and other road users may result in critical 
safety situations due to behavior discrepancies. 

•	 on separated carriageways, the “disciplined” driving in this environment facilitates smooth 
merging of an automated vehicle.

•	 in soft mobility zones, low-speed driving encourages interest, curiosity, challenges or pro-
tests, with pedestrians and cyclists occupying the roadway along the vehicle’s path. 

•	 in some experiments, most people expressed a desire for the service to continue and said 
they were disappointed that tested services did not.

The testing regime, in force since 2018, is no longer suited to the needs of experiments, 
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particularly due to the increased technological system maturity. The current testing re-
gime, based on case-by-case evaluations of projects, while still supporting pure research 
and innovation, was not designed for systems using advanced automation technologies 
particularly with a view toward approval and aiming at delivering a transport service. 
The initial testing regime, intended more for the testing of vehicle prototypes than for 
complete service-oriented systems, needs to be overhauled to respond to the diversity 
of pilot requests in France, in line with the maturity of the European and international 
industrial markets.

5.3. Support for stakeholders
At the national level, the support for innovation, initiated in 2016, now aims at the deploy-
ment of initial operational services and the industrialization of vehicle platforms. As part of 
the support for innovation (France 2030) dedicated to automated and connected road mo-
bility, “service pilots” in various regions initiated by the relevant local authorities have made it 
possible to outline services, though without proceeding to full deployment. 

For the “Investments for the Future Program” (Programme d’investissements d’avenir, PIA), 
the amount of grants allocated to the “connected and autonomous vehicle” component is 
approximately 95 millions of euros. In particular, the two projects selected under the 2019 
call for projects “Experimentations of Automated Road Vehicles” (EVRA) received support 
amounting to 42 millions of euros. Under the France 2030 program, which succeeded the 
PIA, the support granted to automated and connected road mobility projects selected in 
the dedicated call for projects published in 2021 amounted, by 2024, to around 60 millions 
of euros.

At the national level as well, the support provided to local authorities who are the main 
commissioning bodies for service deployment has taken the form of a resource center, 
offering synthesized materials on the regulatory framework, lessons learned from exper-
iments and service pilots, use patterns and acceptability, as well as economic relevance. 

In terms of acceptability, surveys conducted in 2023 and 2024 show a stable or slightly de-
clining perception of automated road transport by the public, although actual user accep-
tance remains nearly impossible to assess at this stage. Other studies have focused more 
specifically on the interest of local authorities and their level of readiness for deploying 
automated passenger road transport services: these studies highlight a significant level of 
interest and readiness, particularly in cases where local authorities are facing unmet trans-
port needs.

In terms of economic relevance, the study completed at the end of 2024 confirm that, 
under certain reasonable operating conditions, automation can reduce the total operat-
ing cost of a transport service, given the shift of human resources from driving to vehicle 
supervision. Annex 5 provides initial economic benchmarks based on a basic comparison 
between two equivalent services.

6. CHALLENGES AND PROSPECTS FOR PUBLIC ACTION

​The current period is characterized by a transition from a testing phase to large-scale deploy-
ment. This deployment is already underway in the United States and China. Market estimates 
suggest annual growth rates between 10% and 20%, with acceleration expected during the 
deployment of driverless use cases. By 2030, global markets are projected to reach approx-
imately €1,000 billion for automated vehicles and €200 billion for connectivity services. It is 
likely that the use cases experiencing accelerated development will involve automated indi-
vidual transport services (also known as “Robotaxis”), collective passenger transport services, 
and freight transport. 

Europe’s delay in industrialization and deployment is highlighted in the Draghi report (Sep-
tember 2024), which more broadly emphasizes Europe’s lag in integrating digital technologies 
and the fragmentation of support for R&I. 

However, the Draghi report considers that Europe can still catch up by focusing on higher in-
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tegration layers beyond technological components where delays have already occurred. For 
automated and connected road mobility, this corresponds to the integration of technolo-
gies into vehicle platforms, service operations, supervision systems, and the demonstration of 
their safety. To maintain control over these sovereign layers, the Draghi report recommends 
sectoral action plans, including for automated and connected road mobility within the auto-
motive sector.

As of late 2024, the automation use cases align with those considered in the development of 
the 2023-2024 strategy. However, several regions worldwide have seen a clear acceleration in 
the deployment of robotaxis and use cases for last-mile logistics and long-distance hub-to-hub 
freight transport. The European automotive industry has thus adopted an updated vision for 
the deployment of use cases in 2024. Annex 6 presents the updated roadmaps of actors within 
the French ecosystem.

Among the automation use cases, the development of public, shared, and automated trans-
port remains characterized by challenges in achieving economic sustainability, as is the case 
for public transport in general. Nevertheless, automation offers the prospect of cost reduc-
tions in various areas (peri-urban, urban, rural), provided that a critical mass of services is 
reached and that operation and supervision can be shared among public transport systems, 
whether automated or not. Therefore, the challenge of scaling up demand for systems (and 
vehicles) is crucial to enable service deployment. Annex 7 outlines the proposed approach at 
the European level to facilitate a common expression of needs by transport authorities regard-
ing public and shared transport use cases.

At the national level, a short-term challenge lies in stakeholders’ adoption of the regulatory 
framework, particularly contracting authorities (local authorities, transport authorities...) who 
will be the primary decision-makers for service commissioning. This necessitates the contin-
ued development of support tools, particularly concerning operational safety, and reference 
frameworks to better assess the economic relevance of automation and connectivity, as well 
as short-term support for safety demonstration. Indeed, applying the deployment regulatory 
framework (beyond experiments) presents a learning curve with significant entry costs.

Regarding connectivity, the challenge is to scale up data exchanges as stipulated by the Euro-
pean directive, by facilitating, at the technical, normative, and, if necessary, regulatory levels, 
interfaces among a wide range of actors (road managers, particularly local authorities, the 
automotive industry, digital services).

To scale up automated road transport services, innovation support (France 2030) can serve 
as a particularly relevant lever: the PIA and France 2030 have, since 2016, supported the mat-
uration of technologies and the deployment of initial experiments, with shared learnings re-
garding uses and acceptability. However, the final step of deploying services under the de-
ployment regime (requiring vehicle approval) has not yet been achieved, although the latest 
call for projects (CORAM 2024) opens up some possibilities in this regard. Annex 8 provides an 
update on innovation support needs.

Another significant challenge lies in skills development, from design to maintenance and oper-
ation. An initial initiative was launched in 2024 within the public transport sector in the form 
of the “Transformeurs” project by the UTPF.

7. STRATEGIC GUIDELINES FOR 2025–2027

In light of the identified challenges, the objectives of public action for 2025–2027 are built 
upon those set out in previous strategies: expanding shared mobility by reducing the costs of 
automated road transport systems and improving the efficiency of transport networks within 
a strict safety framework, transitioning from testing to initial deployments, and enhancing 
road mobility safety and efficiency through automation, information, and driver assistance.

The action areas listed below are intended to contribute to these objectives. They were sub-
mitted for public consultation from December 5, 2024, to January 17, 2025.
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7.1. Scaling up demand to develop a sovereign supply of integrated systems
1.	 Building a European coalition of service organizers aiming at scaling up the offer in order 

to provide competitive mobility solutions that address territorial needs. The Draghi report’s 
findings on the lack of integration of digital technologies, skills, competitiveness, and the inef-
ficiency of innovation investments call for heightened ambitions in scaling up across Europe 
through better collaboration among stakeholders.

2.	 Proposing one or more European projects for the deployment of public and shared transport 
services as well as automated freight and logistics, building on the Draghi report and the reg-
ulatory deployment framework, with prior expertise in identifying relevant financing levers. 

3.	 Launching a national study to assess the potential for automated service deployment across 
territories, with the aim of refining the initial 2022 estimates (100 to 500 services by 2030), in 
particular by clarifying the outlook for acquisition and operational costs of automated road 
transport systems.

7.2.  Supporting the transition from testing to deployment
4.	 Proposing a complementary call for projects within the France 2030 framework: this call could 

be part of a vertical innovation approach addressing competitiveness and market-opening 
issues in France, while promoting the principle of open innovation. 

5.	 Continuing supporting local initiatives through a series of regular “deployment facilitation” 
seminars (application of the regulatory framework, project design and assessment, exchange 
of practices), drawing on shared knowledge from experiments and pilot services, and extend 
this initiative to private stakeholders in freight and logistics.

•	 Expanding the intitial work on economic references already initiated for automated 
public transport and apply them to expected use cases in automated freight and lo-
gistics.

6.	 Adapting the current experimental framework to meet the research and innovation needs 
of experiments, particularly characterized by increased technological maturity and requiring 
a suitable framework. This overhaul of the experimental framework will make it possible to 
address the diversity of testing demands in France, ranging from high-level research and inno-
vation to the design of the service component of integrated systems.

7.3. Preparing for the growing skill needs
7.	 Encouraging sectors (including automotive and freight-logistics) to adopt a strategic approach 

for upskilling the ecosystem, in order to make France a hub of excellence, particularly in rela-
tion to:

•	 the design of AI-based technological components; 
•	 the integration of automation components into vehicle platforms (functional safety 

architectures); 
•	 the validation and maintenance of embedded (and off-board) hardware and software 

systems; 
•	 operations (remote intervention, on-site intervention, tailored service planning, fleet 

and passenger management, passenger support, etc.);
•	 the operational maintenance of the deployed system in its evolving environment;
•	 the assessment of system safety;

•	 the qualification of approved certification bodies. 

This work will build on initiatives already launched in the public transport sector. 

7.4. Strengthening the French regulatory framework and its international visibility
8.	 Experiencing the deployment regime and adapting existing guidelines through an iterative 

process (e.g. the description of routes) to meet deployment needs, particularly based on the 
principle of incremental safety validation. 

•	 Developing the concept of incremental and cumulative validation in connection with 
European regulations (coupling type-approval and validation around the characteriza-
tion of operational domains);
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•	 Advocating, at the European and international levels where appropriate, for the need 
to establish specific procedures for the approval of automated freight and logistics 
vehicles (types L6 and L7);

•	 Adjusting the testing regime to broaden possibilities (notably remote operation) and 
facilitating alignment between various testing programs.

9.	 Finalizing safety demonstration references (e.g., freight, remote intervention, integration of 
AI-based systems) and specify connectivity requirements dedicated to automation  (first re-
sponders 2) while continuing to coordinate ecosystems (public transport, freight).

•	 Describing the functional interactions between an automated vehicle and priority ve-
hicles, and apply the scenario-based approach to validate associated requirements.

10.	 Continuing and reinforcing the promotion of French concepts (independant assessors; perfor-
mance-based safety assessment) in the UNECE regulation on automation, and advocating for 
French methods and tools for safety demonstration within the implementation of European 
regulatory systems; contributing to UNECE work on the potential regulation of connected ve-
hicles, with a focus on safety, interoperability, and technological neutrality.

7.5. Facilitating data exchange for road information and safety
11.	 Finalizing a data exchange architecture combining regulatory requirements (national access 

point for data under European regulation) and the facilitation of data exchanges, notably B2B, 
interoperable at the European level, enabling transparency (data catalogue) and trust between 
stakeholders (secure exchanges including authentication, data quality).

12.	 Specifying service needs (use cases and associated deployment areas), as well as roadside de-
tection equipment for driver information and connectivity for automation use cases.

13.	 Identify the constraints of these deployments, the possibilities for service operation, and the 
associated stakeholders (connectivity operators), in order to ensure the following missions: 

•	 deployment and maintenance of infrastructures (sensors, OBU, servers, C-V2X and 5G 
relays);

•	 data collection via telecom operators or directly via short-range communication;
•	 information storage;
•	 redistribution of information, whether free or sold;
•	 security of processing;
•	 management of privacy and rights;

•	 quality of service (relevance, quality, reliability and validity of data, level of trust, re-
al-time processing...).

2  In this context, first responders are defined as priority general-interest vehicles (e.g. police and gendarmerie forces, 
customs services, emergency vehicles).
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Context and history of public action
Vehicle autoamtion and the development of their connectivity are long-term trends in the 
automotive industry and, more broadly, in transport services.

Public action has so far focused on three key issues raised by vehicle automation and connec-
tivity development: safety, which lies at the core of regulations; the integration of sustainable 
development goals, notably by orienting use cases toward public and shared transport; and 
interoperability in the broad sense, primarily concerning data exchange, but also supervision, 
remote intervention, and, more generally, interactions between these vehicles and other road 
users.

Public action in this domain, whether in France, Europe, or other countries, has generally un-
dergone two main phases:

-	 Before 2017: support for technological innovation, structuring of industrial sectors, identifica-
tion of regulatory needs;

-	 2017–2022: implementation of regulations, support for testing, monitoring of societal accep-
tance issues.

It was during this second phase that France designed and then deployed its national strategy, 
which led to the establishment of the most comprehensive regulatory framework for automa-
tion among developed countries. At the same time, this phase also saw a significant strength-
ening of European requirements regarding vehicle-infrastructure data exchange, aimed at im-
proving travel information, primarily for road safety purposes.

The national strategy for the development of automated and connected road mobility, initi-
ated in 2018, aims at supporting the deployment of these services by adapting to their uses 
and ensuring their safety. It relies on an ecosystem of stakeholders (coordinated by France 
Véhicules Autonomes within the French Automotive Platform (PFA)), ensuring alignment be-
tween objectives and actions.

The 2018 and 2020 versions of the strategy enabled, based on experimentation, the devel-
opment of the regulatory framework for deployment, intended to take over from the testing 
phase. 

Thus, the 2018 strategy enabled the definition of a legislative framework for the testing of 
autonomous vehicles, the funding of a national testing program, the establishment of a frame-
work for vehicle data exchange, and the monitoring of societal acceptance of autonomous 
vehicles. 

In 2020, the strategy focused on the development of driverless operation and methods for 
validating the safety of automated road transport systems. It also supported innovation for 
the deployment of mobility services, supported local authorities in deploying automated mo-
bility, and contributed to national and international events to ensure the strategy’s visibility.

In 2023, the updated strategy emphasized the following actions: 

-	 the prioritization and coordination of deployments concerning connectivity and data ex-
change;

-	 the funding of investment projects in vehicle and service offers through initiatives financed 
under France 2030;

-	 support for local authorities and operators in deploying services for passengers;
-	 the finalization of the regulatory framework for automated freight and logistics.

Annex 1
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Safety demonstration and consideration of 
AI in the requirements

General framework for safety demonstration

The regulatory framework established by ordinance No. 2021-441 and Decrees No. 2021-873 
and No. 2024-1063 defines a process for demonstrating the safety of automated road trans-
port systems, characterized by a general safety requirement for such systems (principle of 
being globally at least equivalent).

The regulatory safety demonstration process is supported by the development of method-
ological reference documents (approximately fifteen published), intended to facilitate safety 
demonstration for industry stakeholders and to harmonize practices, while promoting trans-
parency in activities and objectives for decision-makers and the general public. These refer-
ence documents are produced by the administration through an iterative process with experts 
from the relevant ecosystems.

The doctrine relating to the articulation between European type-approval and national vali-
dation enabled by the gradual implementation of procedures still needs to be clarified. Con-
sequently, reference documents related to vehicle interfaces with certain off-board compo-
nents are still under development.

At the European level, the Joint Research Center (JRC) has initiated the development of inter-
pretation documents for Regulation (EU) 2022/1426, aiming at establishing doctrine on select-
ed topics. France is actively involved in drafting these documents.

At the international level (UNECE), the drafting of a regulation for approval procedures of ve-
hicles equipped with automated driving systems is underway and expected by 2026. The pro-
duction of methodological and technical reference documents, particularly concerning driv-
ing scenarios, is being considered. France is actively participating in this work alongside JRC.

AI and safety requirements: initial lessons from the PRISSMA project

The validation of automated road transport systems is closely linked to the ability to assess 
and validate components specific to artificial intelligence (AI), which raise new and specific 
challenges (perception, data quantity and quality, etc.).

The European regulation on AI (or AI Act3) was published in the official journal of the European 
Union (JOUE) on June 13, 2024, and will progressively come into force starting August 1, 2024. 
Automated vehicles are identified as high-risk systems.    

The PRISSMA project, completed in 2024, aimed at developing a validation method for auto-
mated driving systems integrating AI components. The main conclusions regarding the impact 
of AI systems on validation processes are as follows:

•	 The importance of data set quality and management for testing purposes;
•	 The integration of repeatability and robustness concepts: complementarity between au-

dits and testing to assess risks, and the need for automated recordings;
•	 The implementation of appropriate human-machine interfaces and sufficient information 

transfer to the user in order to address the challenge of AI system opacity.

3  Regulation (EU) 2024/1689 of the European Parliament and of the Council of 13 June 2024 laying down 
harmonised rules on artificial intelligence and amending Regulations (EC) No 300/2008, (EU) No 167/2013, 
(EU) No 168/2013, (EU) 2018/858, (EU) 2018/1139 and (EU) 2019/2144 and Directives 2014/90/EU, (EU) 2016/797 
and (EU) 2020/1828 (Artificial Intelligence Act)

Annex 2
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Implementation of the European framework 
for road data exchange

The European framework for road data exchange originates from the Intelligent Transport 
Systems Directive (EU 2010/40, revised as EU 2023/2661), which establishes reciprocal data 
exchange obligations between road authorities, road operators, embedded data holders, and 
road information service providers, in order to improve user information, road operation, and 
safety. The implementing regulations in the road domain aim to facilitate data exchange be-
tween these stakeholders and cover the following:

•	 Static infrastructure characteristics (geometry); usage conditions (pricing)
•	 Regulations and restrictions; network status (e.g. closures)
•	 Events affecting safety
•	 Network usage (traffic, availability of charging stations or parking spaces)

The draft transposition bill (under debate in Parliament at the end of 2024) mainly aims at:

•	 Reinforcing the transposition of the 2010 directive (former Article L1513-1 of the Transport 
Code); by clarifying data accessibility obligations, the digitization of certain data, as well as 
the obligated parties;

•	 Implementing the control foreseen by the road regulations; this control is assigned to the 
transport regulatory authority.

Additional regulatory clarifications will also be provided:

•	 a draft decree specifying the definition of “collected data”, the network covered by the road 
regulations, and the functions of the national access point.

•	 a draft order mainly intended to define the data covered by the road regulations (this order 
also clarifies the data covered by Decree No. 2023-644 concerning access to vehicle data for 
certain public authorities, as several data types are shared across these various texts).

In addition to these regulatory provisions, and in order to facilitate data exchanges between 
actors subject to these regulations, the specifications for a secure data exchange space are 
currently being defined, supported by feedback on needs related to exchange methods.

A road data space, as part of the European mobility data space promoted by the European 
Commission in its communication of 29 November 2023, aims to facilitate access, sharing, and 
reuse of data, and enable technical, organizational, semantic, and legal interoperability, and 
appears to be able to meet these various needs.

The architecture for data spaces has been developed by IDSA (International Data Spaces As-
sociation) and Gaia-X, and is notably deployed by the german mobility data space and the 
“Data for Road Safety” initiative, which notably addresses vehicle-derived data characterizing 
incidents, as well as the EONA-X data space.

Work will therefore aim to gather stakeholders’ needs concerning the development of use 
cases and the conditions required to establish trust, in order to examine to what extent a 
data space such as EONA-X can meet expressed needs and identify any further development 
requirements. 

The implementation of initial use cases should follow this scoping and specification work, to 
deploy data exchange solutions and help the ecosystem advance the concrete implementa-
tion of these use cases.
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Deployment of vehicle-to-infrastructure 
connectivity (vision by end of 2024)

The national strategy for the development of automated and connected road mobility, pub-
lished in February 2023, intends to « prioritize and coordinate deployments in the field of con-
nectivity systems ». The strategic contract of the automotive industry of May 2024, meanwhile, 
provides a « roadmap for the deployment of vehicle-to-infrastructure connectivity »and « sever-
al deployment scenarios, potentially leading to mutual commitments regarding priority use cases, 
vehicle equipment, and roadside infrastructure equipment, where relevant ».

By the end of 2024, efforts have mainly focused on prioritizing use cases and assessing their 
functional connectivity needs, in order to better understand the scope and relevance of dif-
ferent technological solutions (especially cellular).

Four main families of use cases can be identified based on their connectivity needs:

1)	 Driver information on regulations, network usage and availability, with the primary goal of 
facilitating travel; 

2)	 Driver alerts, mainly at intersections, with the primary goal of road safety;
3)	 Remote intervention on fully automated vehicles (with no driver on board);
4)	 Cooperative maneuvers between automated vehicles, expected to develop in the long term.

A preliminary assessment of functional needs suggests that cellular connectivity meets the re-
quirements of all use cases, excluding those falling under the scope of cooperative automated 
maneuvers control (a long-term concern due to very high quality requirements and the antic-
ipated pace of vehicle fleet penetration). 3G/4G performance appears sufficient for travel 
information and pre-alert use cases, which are not very demanding in terms of bandwidth and 
latency (on the order of a few seconds). 5G seems to enable, with latencies of a few tens of 
milliseconds, the handling of use cases involving remote intervention and alerts where latency 
demands are the most stringent. 

However, connectivity needs still require further refinement for certain specific and demand-
ing use cases, particularly in terms of connectivity reliability (e.g., remote intervention on fully 
automated vehicles over predefined routes; alerts at intersections, especially those involving 
vulnerable road users, particularly in urban or peri-urban areas; alerts at unique locations such 
as tunnels and level crossings). 

The next phase of work should therefore specify the connectivity use cases related to the se-
curing of intersections/merging points and other accident-prone locations and their function-
al requirements, further explore the implementation modalities of the connectivity offerings 
that can address these needs, and define the requirements and outlook for equipping vehicles 
with specific connectivity equipment, where applicable.

The work should also, for all use cases, assess coverage issues (such as white zones, areas at risk 
of network saturation, and the potential of satellite connectivity).
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Economic assessment of automated road 
passenger transport services

Work has been initiated to document economic relevance for automated road passenger 
transport services. These studies provide initial insights into economic viability, particularly 
considering the use in local territories.

The approach was developed in collaboration with the automated public transport ecosys-
tem, brought together under France Véhicules Autonomes (FVA – STPA Group – Public Trans-
port). In summary, a total cost of operation (TCO) model and its cost drivers were developed 
by DGITM, and a consensus on the cost order of magnitude was reached within the ecosys-
tem4 (the working method involved using aggregated data for the medium-term horizon of 
2030, ensuring that the companies involved potentially competitors in these future markets 
did not exchange data about their offerings or market outlook).

Essentially, the model makes it possible to specify and document the simple idea that the rele-
vance of these services depends on the trade-off between the cost of driving vehicles and the 
cost of remote intervention and supervision. The approach compares an automated solution 
and a non-automated solution by assessing the TCO using shared cost references within the 
sector.

The objective was to determine the human resources required to operate an automated road 
transport service without a driver, that is, ultimately, the number of remote and on-site inter-
vention operators needed to respond to incidents within a vehicle fleet and ensure service 
reliability despite risks of functional insufficiencies.

The assumptions made take into account the shared operations model for remote interven-
tion teams and the constraints related to mission execution (at least two operators, specific 
tasks), as well as the distinction between remote intervention needs and on-site needs, assum-
ing no shared resources with existing teams, particularly supervision.

A probabilistic model was developed based on the fleet size, the « service failure threshold » 
defined by operations, and the rate of functional insufficiencies per hour, in order to deter-
mine the probability of having a number of vehicles requiring intervention simultaneously that 
corresponds to the number of remote intervention team members.

An application to the stylized case of the Perche normand region, for two distinct use cases 
(automation of an existing on-demand transport line using private vehicles, and creation of 
a new on-demand automated transport line using shuttles), suggests a TCO reduction of be-
tween 10% and 20% under reasonable assumptions for a fleet of 10 vehicles.

These initial findings constitute a first step and are intended to be expanded upon. Further 
developments expected in 2025 will include refinement of cost drivers, consideration of re-
source sharing (deliberately excluded in the first stage), and a holistic view of the service, par-
ticularly regarding the impacts of automation on service design (frequency, coverage, vehicle 
characteristics, etc..).

4  In the assumptions made in this document, the one regarding the cost of automated systems for private 
vehicles, such as robotaxis, is based on references other than those produced within FVA/STPA.
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Updated use cases roadmap - France 
Véhicules autonomes 

 

Propriété PFA- reproduction interdite 

Calendrier de déploiement des premiers services de 
transport public automatisés (STPA) sans opérateur à bord

Dessertes 
fines

Dessertes 
Pôle à Pôle

Automatisation de 
lignes de bus

2022 2023 2024 2025 20282026 2027

Sites non 
ouverts à la 
circulation 
publique

Premiers/Derniers Km
Voies dédiées

Quartier / Centre-Ville
Voies ouvertes à la circulation publique 

avec aménagements spécifiques

Ancienne Ligne ferroviaire
Voie non ouverte à la circulation publique 

Rural / Péri urbain
Voies ouvertes à la circulation publique 

sans aménagements spécifiques 

Bus 6m  
Voie dédiée 

Bus 12m 
TCSP

Confidentiel

FRANCE

VEHICULES

AUTONOMES

Calendrier de déploiement des premiers services de 
transport de fret et logistique automatisée (TFLA)

Logistique 
Urbaine

Longue et 
moyenne distance

Sites privés

Déploiement des cas d’usages services avec ou sans opérateur à bord 

Trottoirs et sites fermés 
Follow me
⩽7Km/h – 2m3

Péage à péage – Expé
90 km/h

Double équipage 

Platooning - Expé
90 km/h

Avec safety operator

Tracteurs de cour
⩽ 25 km/h – < 32T

Vision 2024

⩽ 7 Km/h – 2m3

FRANCE

VEHICULES

AUTONOMES

Tracteur logistique Usine & aéroport 
⩽ 15 km/h <20T

Droïdes - Tram et péniche fret 
⩽ 7 Km/h – 600 kg

Livraison campus universitaire
⩽ 7 Km/h – 1m3 Fret Navettes

Mix personnes -
marchandises

Service de messagerie
10km/h - Mix personnes / marchandises – hypervision 1:1

Péage à péage
90 km/h

Double équipage 

Platooning
Drone follower

90 km/h

⩽ 30Km/h –6m3

CE

Logistique Intermodale Standardisée
Unité intermodale d’1m3

Livraison B2B

CE

2022 2023 2024 2025 2028 +2026 2027
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Coalition of interests of organizing 
authorities in Europe

The automation of road transport is now sufficiently mature to allow the deployment of public 
and shared transport services in predefined driving environments, without a driver on board, 
with operational supervision, as demonstrated by experiences in Europe and the market adop-
tion in other regions.

These services have the potential to improve the transition from individual mobility and car 
ownership to shared and green mobility, notably by providing new mobility services where 
conventional transport is not relevant or efficient. Various studies have highlighted such 
potential and the possibility of reducing the operating costs of public and shared transport 
through automation.

Europe has established a regulatory framework enabling the safe deployment of these ser-
vices. This regulation combines vehicle approval and national or local operational regulations.

However, Europe is lagging behind the United States and China in this deployment. The recent 
Draghi report highlighted some reasons (e.g., gaps in the integration of digital technologies in 
products/services and attracting relevant skills; lack of relevant risk reduction programs and 
insufficient attention to policies supporting innovation). The Draghi report also considers that 
the situation is reversible, notably through a new “vertical” approach to innovation, focusing 
on integrating technologies into vehicles, systems, and services, inspired by the ARPA concept, 
and relying more on partnerships to de-risk these projects.

The objective of the initiative proposed by France (DGITM) and Norway (Oslo Organizing Au-
thority with the support of the National Road Authority) is to promote the deployment of 
automated passenger road transport services, moving from the experimental phase to a real 
implementation phase to evolve the market and validate operational safety. Different use cas-
es are targeted: on-demand transport, shuttle services, off-peak services, feeder transport to 
public transport, automated high-level of service buses, in various types of areas (low-density, 
peri-urban, urban).

The proposed scaling-up approach involves gathering the interests, involvement, and possibly 
commitments of interested parties, primarily local, regional, and national authorities, in order 
to:

a)	 Build a critical mass of services, systems, and vehicles to enable the adoption of automated 
shared and public road transport;

b)	 Implement a vertical approach to supporting innovation (automated vehicles, systems, and 
services), guided by use cases and their implementation in European territories;

c)	 Develop coherent regulations and best practices for local/regional/national services, comple-
menting European regulations on vehicle approval;

d)	 Capitalize on lessons learned (e.g., impacts on mobility behaviors, acceptability).
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Innovation support needs (updating 
elements)

Main innovation challenges

Technologies enabling the implementation of automated road transport services are now highly 
mature, and the regulatory framework for their deployment is ready. However, the Draghi report 
notes the low competitiveness, particularly technological, of the European market.
Furthermore, challenges remain when it comes to transitioning from the testing regime to actual 
deployment, which are related, among other things, to:
•	 the articulation between the type-approval of a fully automated vehicle and the national val-

idation of an automated road transport system, relying on the subsidiary between stakehold-
ers (manufacturers, operators, transport authority – technical service, type-approval authority, 
approved qualified body), and driving and operation rules (e.g. interactions between fully au-
tomated vehicles and priority vehicles);

•	 the need for further maturation of certain technological components:

•	 based on artificial intelligence systems for object detection, multi-sensor fusion, localiza-
tion and positioning, route planning, behavior prediction, vehicle control, and simulation;

•	 interfaced, mainly related to remote intervention and connectivity as support for automa-
tion, characterizing interfaces between a vehicle platform and potentially disembarked 
systems, performing certain functions within the vehicle;

•	 the development of methods and the implementation of safety demonstration processes, 
characterized by the principle of completeness backed by the notion of sufficient coverage, 
notably through increased use of AI to optimize performance tests;

•	 perceived risks in terms of sustainability (notably quantification of operating costs, ability to 
address strategic challenges of decarbonization and mobility of territories).

These needs go beyond developments expected within pilot service projects funded under 
the France 2030 acceleration strategy « digitalization and decarbonization of mobility », which 
are implemented under the testing regime. While these projects contribute to the process of 
safety demonstration, they do not, however, produce the innovation-safety demonstration 
pair as foreseen within the regulatory framework, which could be complemented by a vertical 
innovation approach.

In terms of innovation support, the transition from testing to deployment of automated mo-
bility requires pushing further the logic of “pilot services” initiated in section 4 of the new CO-
RAM call for projects and the automated and connected road mobility project call of France 
2030. This involves enabling the automation of higher-capacity vehicles adapted for collective 
use, advancing towards robust commercial deployment, and improving performance in a sys-
tem logic. 
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