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we delve into the regulations that are sha-
ping the future of mobility as well as serving 
as the backbone for safe and environmen-
tally sound vehicles. The topics covered 
include: autonomous vehicles, artificial 
intelligence, access to in-vehicle data, de-
ployment of alternative fuels infrastruc-
ture, end-of-life vehicles such as vehicle 
weights and dimensions.



Autonomous vehicles

Based on technological advancements, ve-
hicles with an increasing level of driving 
automation have been on the agenda of 
UNECE and national legislators for over two 
decades. An important step for drafting legis-
lation for the different kinds of automation is 
the creation of the internationally accepted 
system of levels 0 to 5. The lowest level of 
automation refers to the traditional driving 
with no assistance of the machine, with in-
cremental increases of transfer of the driving 
responsibility to the vehicle resulting in level 
5, an autonomous vehicle (AV).1

Regulations initially were limited to level 1 
and 2 technologies, termed Advanced Driver 
Assistance Systems (ADAS). With immense 
technological developments, further transfer 
of responsibility from the driver to the vehic-
le have resulted in further regulations and 
efforts for levels 3 to 5, subsumed as Auto-
mated Driving Systems (ADS).3 

The EU followed suit with the industrial 
developments and created the legal ba-
sis for ADS in 2022. With its Regulation (EU) 
2019/2144 and the Implementing Regulation 
(EU) 2022/1426, vehicles of types M and N 
with full automation shall be granted an EU 

type-approval. The scope of the regulation is 
limited to three specific use cases of automa-
ted driving systems:4 

• Fully automated vehicles, including dual 
mode vehicles, designed and constructed 
for the carriage of passengers or carriage of 
goods on a predefined area.

• Hub-to-hub: fully automated vehicles, in-
cluding dual mode vehicles, designed and 
constructed for the carriage of passengers or 
carriage of goods on a predefined route with 
fixed start and end points of a journey/trip.

• ‘Automated valet parking’: dual mode ve-
hicles with a fully automated driving mode 
for parking applications within predefined 
parking facilities.

Illustration on levels of autonomous vehicles2
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The adaptation of harmonized European type- 
approval legislation is an important step to 
avoid singular regulations at national level. 
It has curbed previous initiatives of its Mem-
ber States like Germany, which issued its own 
Autonomous Vehicles Approval and Operation 
Ordinance (AFGBV)5 in 2022. While only a har-
monized framework can also enable a homo-
genous market, national legislation within the 
EU may allow type approval for small series 
that might show slight deviations from the EU 
regulation, although these may prove more 
difficult to implement for vehicle manufactu-
rers. The EU regulation stipulates, for example, 
that the maximum distance for remote control 
in manual driving mode may be 10 meters,6  

whereas in the German AFGBV this may not 
exceed 6 meters.7

Progress can also be seen at the intragovern-
mental level. UNECE’s World Forum for Har-
monization of Vehicle Regulations (WP.29) 
created a Working Party on Automated/Auto-
nomous and Connected Vehicles (GRVA) in 
2018. Since its establishment, it has created 
the global Framework on Automated/Autono-
mous and Connected Vehicles (FDAV), which 
defines an intragovernmental safety vision 
and key safety elements for autonomous ve-
hicles. As such, it aims to harmonize globally 
automated driving regulations and has already 
adopted multiple new regulations and amend-
ments to older legislation. UNECE Regulation 
No. 157 on Automated Lane Keeping Systems 
is the central document for level 3 automated 
vehicles. With its recent amendment in 2022, 
the limit of operational speed was increased 
from 60 km/h to 130 km/h8. The scope, howe-
ver, still only allows automated lane keeping 

systems and lane changes, thus requiring a 
certain level of human intervention. 

Further advancements going into level 5 and, 
thus, permitting the use of autonomous vehic-
les without a human driver, require a Coope-
rative Intelligent Transport System (C-ITS). This 
depicts the infrastructure on public roads whe-
re networked road users and the road infras-
tructure like traffic lights and signs exchange 
digital radio messages on traffic events and 
vehicle status. In the European context, the 
legal framework for C-ITS was created with 
Directive 2010/40/EU. As this only addresses 
the fundamentals for now, the EU is pushing 
forward with an amendment to the directive in 
the upcoming year. The amendment shall en-
sure trust between all C-ITS equipped vehicles 
and road infrastructures across the EU and set 
targets for the digitization of crucial informa-
tion, such as speed limits or roadworks. The EU 
proposal is envisioned to include input from 
national initiatives that have already created 
testing grounds on ITS mobility both on a tech-
nical and legal level.9

Apart from the type-approval and intelligent 
infrastructure, autonomous vehicles bring ab-
out further issues reaching into multiple legal 
spheres: The question of liability in case of ac-
cidents and entailed punitive damages, dama-
ges due to software errors or hacking attacks, 
product liability of the Original Equipment 
Manufacturer (OEM), and the large amounts 
of generated data. These are being addressed 
on individual levels and result in either chan-
ges of existing EU legislation or new initiatives, 
as discussed further below, in the example of  
access to in-vehicle data.
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Artificial intelligence 
in vehicles

Artificial intelligence (AI) in mobility has 
tasked the legislators with more significant 
issues than those already stemming from 
autonomous vehicles. While the whole legal 
and technological system for autonomous 
vehicles, including the ADS and C-ITS fra-
meworks as discussed above is required, it 
reaches beyond that. The software operating 
the vehicle is not limited to the code written 
by humans anymore, but instead allows the 
machine to advance itself. This may result in 
updates to the software that render a vehicle 
incompliant with current legislation.

The UNECE has proposed10 to develop a 
guidance document regarding specifically  
these software updates. Based on this, indus-
try should not issue software updates that 
will modify or materially impact any type-
approved function without re-engaging the 
approval authority. Software updates that do 
not impact any type-approved functions will 

not require further approval. Furthermore, 
UNECE recommends that software versions 
are subject to a freeze after having incorpo-
rated an AI system. Only after the freeze of 
the specific version shall it be deployed in 
vehicles as a validated software. 

The EU has gone one step further, as the 
EU Parliament has adopted its position on 
an AI Act in June 2023.11 In the upcoming  
trilogue negotiations, the EU Parliament, EU 
Commission, and the EU Member States will 
negotiate the final wording of the envisio-
ned EU AI Act. With this Act, the EU aims to 
create a horizontal regulatory framework, 
which shall give basic rules that apply to 
several industries, similar to the recently 
issued Regulation on Batteries and Waste 
Batteries. The AI Act itself shall specifically 
exclude the automotive industry in its sco-
pe, however, indirect impact is expected on 
autonomous vehicles, particularly for future 
amendments to the EU vehicle type-appro-
val framework. Additionally, delegated acts 
shall regulate further, specific aspects of the 
use of AI in vehicles. 

The final agreement on the EU AI Act is  
expected to be reached by the end of 2023 
and will represent the world’s first AI law. 
The industry is concerned about a potential 
overregulation of AI and entailed obstacles  
to innovation and competitiveness. The next 
months will reveal how the EU legislators will 
address the concerns and create a piece of 
legislation that provides clear requirements 
while, at the same time, strike a balance 
between risks and benefits of implementing 
such high-risk AI systems into vehicles. 
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Access to in-vehicle data
The access to in-vehicle data is an area whe-
re the uncertainty in the EU was significant 
and where future regulatory developments 
were not easy to predict. Already in 2022, the 
EU Commission published a proposal for the 
Data Act, the last major cross-sectoral legis-
lative initiative in the context of the EU Data 
Strategy. It sets out the overall principles 
across all sectors for data access to connec-
ted products by users and third parties. Mo-
reover, it introduces user rights to access and 
share data with third parties and compensa-
tion and contractual principles for business-
to-business data exchange.

Only in June 2023, after more than a year, a 
political agreement between the European 
Parliament and the Council of the EU was 

However, the proposal does not contain 
specific provisions for vehicles. Access 
to vehicle data has been regulated at EU  
level since 2007 for repair data and on-
board diagnostics (OBD), mostly in the fra-
mework of the EU Vehicle Type Approval 
Regulation, with its latest large adaptation 
being Regulation 2018/858. However, the-
se provisions stopped being sufficient due 
to the rapid development of the market for 
connected vehicles. They allowed for the 

finally reached on the European Data Act.  
It includes, among others:

• Measures that enable users of connected  
devices to access the data generated by the-
se devices and by services related to these 
devices.

• Measures to provide protection from unfair 
contractual terms that are unilaterally imposed.

• Mechanisms for public sector bodies to ac-
cess and use data held by the private sector.

• New rules that grant customers the freedom 
to switch between various cloud data-proces-
sing service providers.

• Measures to promote the development of  
interoperability standards for data-sharing 
and data processing.12 

remote retrieval of vehicle data, as well as 
the ability to remote ly access various func-
tions, like unlocking doors for car sharing or 
initiating diagnostic processes. Additionally, 
they provided remote access to resources, 
such as displaying information on the ve-
hicle‘s dashboard. This remote accessibility 
not only facilitated remote diagnostics but 
also paved the way for innovative aftermar-
ket services like mobility as a service and  
pay-as-you-drive insurance.
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The automotive sector, e. g. CELPA, the Euro-
pean Association of Automotive Suppliers, is 
convinced that the general European Data 
Act should be supplemented by a sector-spe-
cific legislation on access to in-vehicle data. 
It judges the Act to be “insufficient to fully 
address the complexities of the deployment 
of data-based services in the automotive sec-
tor”.13 Especially, the following aspects are 
suggested to be covered in the demanded 
sector-specific automotive legislation:

• Transparency on available data by vehicle 
identification number, including metadata 
and formats;

• The definition of a pre-set standardised  
minimum dataset;

• Sector-specific definitions on data, product, 
and data holder;

• Granting access to vehicle resources like 
display, audio, API environments, and em-
bedded software routines;

• Provision of a common automotive API 
to ensure data flow from the sensor to the  
service as;

• A governance body or structured forum 
to set a framework to assign respective ro-
les, rights, authorisation, and liabilities, as 
well as processes for the provision of user 
consent and API releases and the regular  
revision of the standardised minimum  
dataset.14

In spite of the announcement of publishing a 
relevant legal act at latest by Q2 2023, so far, 
no proposal of the EU Commission is in sight.
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Regulation on deployment of 
alternative fuels infrastructure (AFIR)

•   Starting in 2025, it is mandatory to establish ra-
pid recharging stations with a minimum capacity 
of 150  kW for cars and vans every 60 kilometers  
along the European Union‘s primary transporta-
tion routes, which are known as the ‚trans-Euro-
pean transport (TEN-T) network.‘

• For heavy-duty vehicles, recharging stations 
with a minimum power output of 350 kW must 
be deployed every 60 kilometers along the core 
TEN-T network starting in 2025, and at inter-
vals of every 100 kilometers along the broader  
TEN-T comprehensive network. This compre-
hensive network is expected to achieve full co-
verage by 2030.

• Beginning in 2030, hydrogen refueling stati-
ons, catering to both cars and lorries, should be 
established in all urban hubs and every 200 kilo-
meters along the TEN-T core network.

• Furthermore, it is essential that users of elect-
ric or hydrogen-fueled vehicles can easily make 
payments at recharging or refueling stations 
using payment cards or contactless devices. This 
process should not require a subscription and 
should be executed with complete transparency 
in pricing.

•  Additionally, the operators of these recharging 
or refueling points must provide comprehensive 
information to consumers through electronic  
means. This information should encompass  
details about station availability, waiting times, 
and pricing at various locations.

The new regulation will be published in the EU’s 
official journal in autumn 2023 and will enter 
into force the twentieth day after this publica-
tion. The new rules will apply from six months  
after the date of entry into force of the regulation.

In July 2023, the EU Council adopted a new law to increase the amount of recharging and refuel-
ling stations across Europe, which has been discussed for years: the Regulation of the European 
Parliament and of the Council on the deployment of alternative fuels infrastructure, and repealing 
Directive 2014 / 94 / EU. It is part of the Fit for 55 package, which aims to enable the EU to reduce 
its net greenhouse gas emissions by at least 55 % by 2030 compared to 1990 levels and to achieve 
climate neutrality in 2050.

The main deployment targets of the regulation for the vehicle transport (the regulation also deals 
with maritime transport and aviation) can be summarized as follows:15
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End-of-life vehicles – revision of EU rules

The EU Commission has launched a regulatory initiative presenting a joint review of the Directive 
2000/53/EC on end-of-life vehicles (the so-called ‘ELV Directive’) and of Directive 2005/64/EC on the 
type-approval of motor vehicles with regard to their reusability, recyclability and recoverability (the 
so-called ‘3R type-approval Directive’). The original ELV Directive was adopted in 2000 and introduced 
a harmonized framework within the EU aimed at ensuring the environmentally responsible treatment 
of vehicles when they reach the end of their life and are regarded as waste. Among its provisions, it 
outlines rules for the collection and depollution of end-of-life vehicles (ELVs), restrictions on hazar-
dous substances in new vehicles, and sets specific targets for both reuse and recycling (85 %) and 
reuse and recovery (95 %) based on the average weight of ELVs per vehicle per year. The 3R type- 
approval Directive, which was adopted in 2005, connects the requirements of the ELV Directive with 
design specifications related to reusability, recyclability, and recoverability that are associated with 
the type-approval process.

The European Green Deal and the Circular Economy Action Plan (CEAP) highlighted the imperative 
to amend these Directives which has revealed a significant necessity for enhancements to facilitate  
the shift of the automotive industry toward a circular economy. This, in turn, would reduce the  
environmental impact associated with vehicle production and end-of-life handling while fortifying 
the sustainability of both the European automotive and recycling sectors.

In line with these priorities, the following 
four problem areas are being addressed in 
the new regulatory proposal:

• A lack of integration of circularity in vehicle  
design and production leading to high de-
pendencies for primary raw materials;

• Suboptimal quality of treatment of vehic-
les at the end of their life compared to the 
potential to retain more environmental and 
economic value;

•  An important share of ‘missing vehicles’ sub-
ject to the ELV Directive not collected to be 
treated under proper environmental condi-
tions and a large volume of non-roadworthy  
and polluting used vehicles exported from 
the EU every year;

• Unexploited circularity potential of vehic-
les currently outside the scope of the ELV  
Directive to contribute to the objectives of 
the European Green Deal.
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The objective of the new regulation16 is to improve the circular design of vehicles by ensuring 
that a minimum of 25 % recycled plastic is incorporated into the manufacturing process, with 25 % 
of that originating from recycled ELVs. To achieve this goal, it sets forth circularity criteria to be  
adhered to during the vehicle‘s design and production phases

Furthermore, the regulations aim to enhance the quality of raw materials, encompassing critical 
raw materials (CRMs), plastics, steel, and aluminum. Additionally, several new measures are intro-
duced. Firstly, manufacturers will bear financial responsibility for their vehicles once they reach 
the waste stage, fostering a more accountable approach to their disposal. Secondly, the regulati-
ons advocate for effective treatment procedures for end-of-life vehicles, promoting responsible re-
cycling practices. Thirdly, they offer incentives to recyclers to elevate the quality of their recycling 
processes. Moreover, the proposal has a long-term objective of gradually expanding its scope to 
encompass new categories such as motorcycles, trucks, and buses.

Currently, the proposal is in the public consultation phase17 until 31 October 2023. An envisaged 
date of adoption is yet unclear. 
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Another regulatory change that the EU Com-
mission is currently working on may be a 
little bit less spectacular than the use of ar-
tificial intelligence in vehicles or automated 
driving. Nevertheless, it may have a big im-
pact on the free movement of goods and fair 
competition in the single market, road safety 
and the road infrastructure.
The existing Weights and Dimensions Direc-
tive18 dates back to 1996. It “set[s] the maxi-
mum authorised weights and dimensions of 
commercial heavy-duty vehicles (HDVs) ope-
rating within the EU. By establishing these 

common standards, the Directive aimed to 
ensure that HDVs do not exceed limits that 
can compromise road safety, infrastructure 
and the environment and that road transport 
operators can compete on an equal footing 
in the internal market”.19

However, an assessment revealed that the Directive achieved only partial success in its intended 
goals. Although it facilitated cross-border transportation and eliminated some technical obstacles, 
the presence of national exemptions and ambiguities within certain provisions led to the develop-
ment of divergent national regulations and practices, thereby fracturing the internal market, par-
ticularly when it comes to the utilization of heavier HDVs and European Modular Systems (EMS), 
which involve longer and/or heavier combinations of standard vehicle components. The patchwork of  
national regulations, along with bilateral agreements between certain Member States, created  
legal uncertainty regarding the rules governing cross-border transportation and resulted in ineffective 
and inconsistent enforcement. Furthermore, the Directive had a limited impact on sustainability since 
the incentives for adopting alternative fuel vehicles, including zero-emission vehicles (e. g., accom-
modating zero-emission technologies by increasing vehicle weight) and implementing aerodynamic  
devices, appeared insufficient.20

Consequently, the new proposal21 intends to tackle the three main problems that have been identified: 
(i) low uptake of zero-emission HDVs; (ii) fragmentation of the market for longer and heavier vehicles; 
and (iii) ineffective and inconsistent enforcement. Its primary goals entail eliminating obstacles and 
offering more compelling motivations for the adoption of zero-emission technologies and energy- 
efficient devices within HDVs. Additionally, it seeks to enhance the ease of intermodal operations, 
provide clarity on regulations regarding the utilization of extended and/or heavier vehicles in cross-
border activities, and streamline the enforcement process for greater effectiveness and efficiency.

The proposal fits well into the EU legislative activities aiming at enhancing the green road transport. 
It goes hand-in-hand with the rolling out of recharging and refuelling infrastructure (commented on 
in the previous chapter), stricter zero-emission CO2 standards for HDVs, the implementation of road 
charging schemes based on the CO2 emission performance of HDVs and the inclusion of road trans-
port in emission trading systems.
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Vehicle General Safety 
Regulation from 2024

Despite the efforts by the EU to regulate new and future technologies while, at the same 
time, focusing on circular economy and overhaul old legislation, it has also pushed for-
ward the Vehicle General Safety Regulation,22 issued in 2019. 

The Regulation has been in force for several years now and dictates a range of mandatory 
advanced driver assistant systems (ADAS) to improve road safety, such as, e. g. intelligent 
speed assistance, reversing detection with camera or sensors, attention warning in case of 
driver drowsiness or distraction, event data recorders as well as an emergency stop signal. 
It has already applied to new vehicle types from 6 July 2022 onwards and will be applica-
ble in the EU to all new vehicles from 7 July 2024.
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Conclusion

In conclusion, the automotive regulatory landscape in the EU and UN ECE is undergoing 
significant changes to accommodate the evolving automotive industry. From the intro-
duction of autonomous vehicles to the integration of artificial intelligence, the develop-
ment of infrastructure for alternative fuels, the access to in-vehicle data, the revision of 
rules for end-of-life vehicles, and amendments to the Weights and Dimensions Directive 
for heavy-duty vehicles, these regulations are shaping the future of mobility, safety and  
environmental sustainability.

In a rapidly changing automotive landscape, these regulatory developments are pivotal in 
ensuring the industry‘s safe and environmentally sound evolution. While they come with 
both opportunities and challenges, they collectively contribute to a more connected, eco-
friendly, and secure future of mobility in the EU and beyond. The automotive industry and 
policymakers will continue to collaborate to navigate these changes and shape the future 
of mobility. 
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Sources & comments
1 The Society of Automotive Engineers (SAE) has provided for a full taxonomy of the levels in partnership with the 
International Stand ardization Organization (ISO), based on which the levels are often termed as ‘SAE L1’ etc. See 
the standard here: https://www.sae.org/standards/content/j3016_202104/ 
2 Illustration from https://www.netapp.com/blog/how-to-build-a-data-pipeline-for-autonomous-driving/ 
3 UNECE has detailed its efforts and history of automated driving in its brochure „All you need to know about 
Automated Vehicles”, https://unece.org/sites/default/files/2022-01/Brochure%20Automated%20Vehicles.pdf 
4 See scope in Art. 1 Implementing Regulation (EU) 2022/1426: https://eur-lex.europa.eu/legal-content/EN/
TXT/?uri=CELEX%3A32022R1426 
5 See text of the legislation here (in GER): https://www.gesetze-im-internet.de/afgbv/BJNR098610022.html 
6 See Art. 10.2 of Annex II of the Implementing Regulation (EU) 2022/1426
7 See Art. 4 of Annex I of the German AFGBV 
8 See also the official communication on the amendment by the UNECE here: https://unece.org/media/
press/368227#:~:text= The%20amendment%20to%20UN%20Regulation,lane%20changes%2C%20among%20
other%20dispositions 
9 In Germany, for example, the Federal Office for Information Security has issued a Technical Regulation that 
may serve as a uniform interpretation basis of EU law for Requirements for the C-ITS stations and corresponding 
certificate systems, see more information here https://www.bsi.bund.de/DE/Themen/Unternehmen-und-Organi-
sationen/Informationen-und-Empfehlungen/Automotive/Kooperative_Intelligente_Verkehrssysteme/Kooperati-
ve_Intelligente_Verkehrssysteme.html 
10 See informal communication here https://unece.org/sites/default/files/2023-05/GRVA-16-48e.pdf 
11 The EU Parliament’s MEPs have officially adopted their negotiation position on the AI Act, see more back-
ground information here https://www.europarl.europa.eu/news/en/press-room/20230609IPR96212/meps-ready-
to-negotiate-first-ever-rules-for-safe-and-transparent-ai 
12 As on: https://ec.europa.eu/commission/presscorner/detail/en/ip_23_3491
13 https://clepa.eu/mediaroom/eu-co-legislators-reach-agreement-on-the-data-act-a-sector-specific-legislation-
must-now-quickly-follow/ 
14 CLEPA Position paper, Access to in-vehicle data. For a sector-specific regulation that boosts innovation and 
protects consumer choice, https://clepa.eu/wp-content/uploads/2023/02/AtD-position-paper-Feb-2023.pdf, p. 4
15 Based on: https://www.consilium.europa.eu/en/press/press-releases/2023/07/25/alternative-fuels-infrastructu-
re-council-adopts-new-law-for-more-recharging-and-refuelling-stations-across-europe/
16 It is important to note that the legal form of the ‘regulation’ reserved for the topic of end-of-life vehicle will not 
require any national transposition, contrary to the form of directive, which has regulated the topic until now.
17 Comments can be submitted here: https://ec.europa.eu/info/law/better-regulation/have-your-say/initiati-
ves/12633-End-of-life-vehicles-revision-of-EU-rules_en 
18 Council Directive 96/53/EC of 25 July 1996 laying down for certain road vehicles circulating within the Com-
munity the maximum authorised dimensions in national and international traffic and the maximum authorised 
weights in international traffic
19 Strasbourg, 11.7.2023, SWD(2023) 446 final, COMMISSION STAFF WORKING DOCUMENT, EXECUTIVE SUMMARY 
OF THE IMPACT ASSESSMENT, Accompanying the document, Proposal for a Directive of the European Parliament 
and of the Council amending Council Directive 96/53/EC laying down for certain road vehicles circulating within 
the Community the maximum authorised dimensions in national and international traffic and the maximum aut-
horised weights in international traffic
20 Based on: https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/13278-Commercial-vehic-
les-weights-and-dimensions-evaluation-_en 
21 Full text of the proposal – see: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52023PC0445 
22 Regulation (EU) 2019/2144 of the European Parliament and of the Council of 27 November 2019 on type-ap-
proval requirements for motor vehicles and their trailers, and systems, components and separate technical units 
intended for such vehicles, as regards their general safety and the protection of vehicle occupants and vulnerab-
le road users, amending Regulation (EU) 2018/858 of the European Parliament and of the Council
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