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The Network Automated Driving Regulations 
provides a forum for dialogue on regulatory issues 
related to automated driving (AD). Through 
quarterly roundtables, industry, authorities, and 
researchers exchange knowledge and experiences 
that support the development and deployment of 
AD technologies. Further details about the network 
are provided on the final page.

This is the second and final policy brief from the 
network’s two-year dialogue. It summarises key 
insights, reflections, and policy implications from 
the discussions, including topics introduced during 
the second year. For a more detailed description of 
the project, its thematic areas, key AD terminology, 
and the regulatory landscape, please refer to our 
previous policy brief. 

Key takeaways from this policy brief:

• Sweden needs a coherent national legal 
framework for AD. While vehicle requirements 
are increasingly being harmonised at UN and 
EU levels, Sweden still lacks a framework for 
the general use of automated vehicles (AVs). In 
particular, traffic and liability rules need to be 
adapted to situations where automated driving 
systems perform the driving task. Delays risk 
reducing Sweden’s attractiveness for 
innovation, investment, and deployment of 
automated transport services.

• Appointing a national AD coordinator could 
also be beneficial to provide strategic direction, 
ensure continuity, and facilitate collaboration.

• International regulatory progress is uneven but 
important. Continued Swedish engagement in 
UN and EU forums is critical to ensure influence 
and alignment.

• Cross-border AV testing requires more 
harmonised regulations and cooperation 
between authorities in different countries.

• Remote operations are likely to become an 
important enabling component of future 
automated transport services, making 
regulatory clarity in this area increasingly
important. Remote operations can take 
different forms and should be clearly 
distinguished in future regulation.

• Digital traffic regulations must be prioritised, as 
the ability of AVs to comply with traffic rules 
depends on these rules being available in a 
machine-readable, reliable and up-to-date form. 
While the EU is driving progress, additional 
national efforts are needed beyond the EU’s 
minimum requirements.

• Many existing traffic rules need to be 
reconsidered in a driverless context. Examples 
discussed by the network include warning 
triangles, interactions with police and 
emergency services, and the execution of non-
driving tasks traditionally carried out by drivers.

• The requirement to place a warning triangle is 
one example where traditional rules may no 
longer be fit for purpose. Possible alternatives 
include high-intensity flashing lights and 
geolocated digital warnings. Similar systems 
have already been introduced in Spain, and the 
issue should be further discussed 
internationally within UNECE/WP.1.

• Collaboration between industry, authorities 
and research remains crucial. Complex 
regulatory questions cannot be solved by any 
single actor. Structured dialogue and 
continuous exchange of experiences are 
essential for supporting future regulatory 
development and implementation.
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This theme focuses on the practical interpretation 
and application of new and existing regulations 
concerning AVs and their use. The roundtable 
discussions provide a neutral platform where 
industry representatives, public authorities, and 
researchers can collaboratively explore real-world 
cases and regulatory ambiguities.

During the first year, the discussions in this theme 
concentrated on the challenges of applying current 
traffic rules to AVs, particularly in scenarios where 
no human driver is present. Through case-based 
dialogue, the network identified several regulatory 
gaps and uncertainties arising from the application 
of traditional rules—designed with human drivers 
in mind—to automated systems.

One example was the legal requirement to place a 
warning triangle in the event of a breakdown or 
accident. While this rule is rooted in safety, the 
group concluded that it is not feasible for driverless 
vehicles and must be reconsidered. The discussions 
highlighted the need for alternative solutions that 
offer equivalent or higher levels of safety. Ideas 
explored included visible warning systems (such as 
flashing lights) that could be activated 
automatically or remotely, as well as digital hazard 
notifications. The requirement for a warning 
triangle in Swedish traffic legislation is based on 
provisions in the 1968 Vienna Convention on Road 
Traffic. However, the Convention allows for the use 
of other equally effective devices prescribed by 
national legislation. This opens the possibility for 
Sweden to revise its national requirement, 
provided that suitable alternatives are available. 
Since this issue affects all contracting parties to the 
Convention, the group recommends that it be 
raised for discussion within UNECE/WP.1.

Another recurring topic was how AVs should 
interact with police and emergency services. The 
network concluded that AVs must be capable of 
recognising and responding appropriately to law 
enforcement and emergency vehicles. Harmonised
signals and procedures are crucial to ensure safe 
and predictable interactions, particularly in the 
context of cross-border traffic.

The group also examined non-driving tasks 
traditionally handled by drivers, such as securing 
load or reporting accidents to the police. A key 
conclusion was that these tasks should be 
categorised based on urgency. Urgent tasks may 
require human intervention—for example, 
solutions involving a human interface with 
dedicated resources—while less urgent tasks may 
be handled differently, either through technical 
means (still to be developed) or by delegating the 

practical execution of a task to another person or 
party, while overall responsibility remains with the 
original responsible actor.

Overall, the discussions in this theme underscored 
the importance of developing practical solutions to 
meet current regulatory requirements, while also 
ensuring that the regulatory framework remains fit 
for purpose and is updated as needed to reflect the 
realities of AD.

As discussions continued during the second year of 
the project, we addressed shared automated 
transport, remote operations, and AV testing, in 
addition to the cases discussed earlier.

Shared Automated Transport

For a sustainable transport system, future AVs 
need to be shared—meaning that multiple 
passengers use the same vehicle, either on-demand 
or via scheduled services, either simultaneously (as 
in a shuttle) or sequentially (as in a robotaxi).

The group explored the challenges associated with 
this shift and invited researchers with relevant 
expertise to present findings and engage in 
dialogue with the network on, for example, 
psychological and practical barriers to adoption.

A key topic, introduced by one of the invited 
researchers (Dolins, 2024), was the phenomenon of 
“sharing anxiety”, which refers to discomfort or 
hesitation about sharing rides with strangers in 
driverless vehicles. The absence of a driver raises 
concerns about how passengers may behave 
towards one another and about who would 
intervene if safety issues arise. Many people 
therefore express a desire for some form of 
authority figure to be present, even if that person is 
not actively driving.

Dolins presented findings from studies conducted 
in Sweden and Australia, which indicate that even 
individuals who are generally positive about ride-
sharing may be reluctant to share AVs. The studies 
found that familiarity with fellow passengers and 
previous experience with AV-sharing can increase 
willingness to share. In the Swedish context, 
competitive pricing and a clear link to 
environmental benefits were identified as 
important motivators. The group reflected on these 
findings and discussed their implications for 
reducing sharing anxiety.

To address these barriers, the group discussed the 
potential of building on existing shared transport 
concepts and services to increase familiarity with 
shared mobility before automated transport 
services are deployed. Existing concepts where 

Theme 1: Practical Interpretation and Guidance of 
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shared travel is already common—such as 
community shuttles or demand-responsive 
transport—were considered as promising starting 
points for reducing sharing anxiety in future 
automated systems.

AV Testing

Partners highlighted the potential benefits of 
expanding cross-border trials within Europe. For 
example, a European test corridor could be 
established to enable large-scale testing of AVs. 
While some cross-border pilots are already 
underway in other parts of Europe, similar 
initiatives could be implemented in the Nordic 
region, where weather conditions differ 
significantly from those in southern Europe.

Illustrative example of a cross-border transport route

The group emphasised the need for harmonised
regulations and streamlined processes to facilitate 
testing across borders. Partners proposed that 
mutual recognition of testing permits could be 
considered. 

The network also exchanged experiences with the 
EU project MODI, which involves cross-border 
trials and aims to reuse documentation and risk 
assessments across application processes. 
Authorities in Sweden and Norway have initiated 
cooperation to support this approach.

Participants also shared examples of national trials 
where documentation and safety arguments are 
reused across applications in different countries. 

The EU project FAME has analysed differences in 
national regulations and approval processes, and 
has issued recommendations to promote greater 
harmonisation. Significant disparities remain. Some

countries do not allow AV testing at all, while 
others have well-established procedures. Only a 
few countries accept permits issued by other 
countries.

The discussion also addressed related challenges, 
such as determining the amount of testing required
for vehicle type approval, and defining the 
boundaries of the Operational Design Domain 
(ODD) in a safe and consistent manner.

The network also engaged with researchers from 
the completed Drive Sweden Policy Lab Case 6 
project (DSPL 6) to discuss independent 
assessment in AV trials. In certain cases, applicants’ 
risk assessments should be complemented by a 
statement from an independent assessor regarding 
traffic safety, according to general advice in the 
Swedish Transport Agency’s regulation for AV 
testing. DSPL 6 explored regulatory approaches in 
Spain and Denmark, highlighting their contrasting 
models. Spain applies a flexible, case-by-case 
process, while Denmark uses a more rigid and 
costly system drawing on regulatory approaches in 
the railway sector. The project concluded that 
Sweden needs a tailor-made method adapted to 
national conditions and the automotive industry. 
Competent actors for independent assessment are 
available in Sweden, but defining “good enough” 
standards remains challenging. The emphasis 
should be on risk management and documentation 
rather than a standardised checklist. 

During the discussions, network partners from the 
industry sector emphasised that independent 
assessment in AV trial application processes 
presents a valuable opportunity for companies to 
leverage existing relationships to accelerate the 
process and reduce costs. 

The discussion concluded with a shared view that 
Sweden should continue developing its process for 
independent assessment, adapting international 
experiences to national conditions, and clearly 
defining the scope of review. Collaboration 
between authorities and industry remains key to 
creating an effective and cost-efficient system.

Finally, the group reflected on vehicle approval 
beyond trials, comparing self-certification in the US 
and Canada (where manufacturers themselves 
determine whether vehicles meet safety 
requirements) with the European system (where 
approval is granted by a type approval authority). A 
hybrid approach was suggested as potentially 
beneficial for AVs, supporting innovation while 
maintaining safety.

Theme 1 (continued)
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Warning Triangle

During the second year, the group continued its 
discussion on the warning triangle, prompted by 
new regulations introduced in Spain. In the updated 
Spanish legislation, the traditional warning triangle 
is being replaced by a flashing emergency light 
equipped with geolocation. The aim is to enable 
real-time digital information flows to improve 
traffic safety and management. Another key 
motivation behind the change is to reduce the risk 
of accidents involving people who get out of their 
vehicles to place warning triangles, following a 
number of fatal incidents in which people were 
struck by passing traffic after exiting their vehicles 
on high-speed roads. 

One of the network partners, Mobility Sweden, 
presented high-intensity flashing lights to the 
group during a meeting, demonstrating their strong 
visibility from a considerable distance. These lights 
are typically used in maritime contexts, which 
sparked a discussion about whether similar 
technology—combined with vehicle positioning—
could serve as a potential future alternative to the 
traditional warning triangle.

Since similar systems have recently been 
introduced in Spain, development there may be of 
interest for Sweden to monitor. The issue should 
also be raised within UNECE/WP.1 to enable 
international alignment, reaffirming a conclusion 
drawn during the network’s first-year discussions.

Remote Operation of AVs

Over the past year, the network discussed 
definitions and regulatory frameworks related to 
remote operation of AVs. Depending on the 
concept, such vehicles may not require an onboard 
driver. Some may not even have a driver’s seat. 

The group explored the challenges associated with 
this and exchanged experiences with researchers 
from the project REmote automated vehicle 
Operation (REDO) 2, which develops system-level 
approaches to manage the complexity of remote 

operations and addresses legal and regulatory 
aspects. 

Remote activities with vehicles can take different 
forms, including remote driving, monitoring, and 
assistance. Ongoing UNECE discussions are moving 
towards separate definitions and regulatory 
frameworks for these concepts. The group stressed 
the importance of clear definitions and consistent 
rules to avoid confusion and ensure safety, making 
UNECE’s work particularly relevant. A key 
distinction must be made between automated 
driving and remote driving (i.e., manual driving at a 
distance), especially to clarify responsibilities, 
which may differ significantly between the two. 

While vehicle automation is largely driven by road 
safety objectives, remote driving does not 
currently offer the same safety benefits and may 
introduce new risks—another reason why separate 
regulation may be warranted. 

Partners shared experiences of regulatory 
challenges related to remote driving in different 
countries. The group noted the strict rules in 
Germany compared to the more flexible approach 
in the United Kingdom. The discussion also touched 
on specific requirements for remote driving and 
assistance in France, including medical 
examinations and training. Upcoming legislation in 
the UK aims to support remote driving while 
introducing certain restrictions, such as prohibiting 
remote operation from abroad. 

Additional discussions focused on working hours 
legislation, which currently stems from EU law but 
lacks clarity for remote operations. A key challenge 
is regulating workdays that combine remote 
driving, assistance, and supervision. The group also 
noted that electrification of road transport may 
require adjustments to driving and rest time 
regulations to accommodate charging needs and 
operational flexibility.

Technical regulations for remote operations remain 
limited, with only some provisions for remote 
assistance in the EU’s type approval rules for fully 
automated vehicles. 

Human factors risks were also discussed, informed 
by existing research. Identified concerns include 
mental fatigue, nausea, boredom, and diminished 
risk sensitivity resulting from prolonged screen 
time.

The group agreed that further research, clearer 
definitions, and harmonised regulations are 
essential to ensure safe and effective remote 
operations.

Theme 1 (continued)
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Theme 2: Proactive Input to New International 
Regulations
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vehicles. Human factors have also been addressed, 
particularly in relation to human-machine 
interfaces (HMI) in control centres—an area of 
growing relevance as remote activities with 
vehicles become more common.

Meanwhile, UNECE/WP.29 continues its work to 
develop vehicle regulations for Automated Driving 
Systems (ADS), with the goal of finalising a formal 
document by autumn 2025 and bringing it into 
force in early 2027. 

WP.29 is also conducting extensive work on vehicle 
categorisation, including the creation of new 
subcategories, and adjustments to existing vehicle 
regulations. For example, some vehicles will not 
need a driver’s seat, airbag, seatbelt, seatbelt 
reminder, etc.

At the EU level, regulatory efforts are underway to 
include Automated Parking Systems in the type-
approval framework for unlimited series 
production. However, the process has faced delays.

An initiative that also drew our interest during the 
second year of roundtable discussions was ACEA’s
new roadmap. The roadmap, launched by ACEA 
(European Automobile Manufacturers’ 
Association) in September 2024, outlines 
recommendations across the research, 
development, and deployment stages of the AV 
sector, accompanied by forecasts for short- to 
medium-term applications. Of particular relevance 
to our project is the roadmap’s emphasis on 
legislation as a key area requiring action—
specifically the need for early legal certainty. The 
roadmap calls for unified EU standards, European 
testing permits, and updates to type-approval 
schemes to expand the range of AV applications. It 
also highlights the importance of adapting 
infrastructure and labour regulations, establishing 
public dialogue, and creating funding schemes for 
automated passenger and freight services.

This theme is centred on understanding and 
influencing the development of international 
regulations, particularly those emerging from 
UNECE and the EU. The network closely follows 
legislative initiatives and discuss their implications 
for innovation, safety, and public trust. The 
discussions aim to provide input that network 
partners can channel through formal and informal 
avenues to influence international regulatory 
processes.

Key topics during the first year of roundtable 
discussions included the development of 
international and national regulatory frameworks 
in response to vehicle technology development but 
also the changing role of the driver/user, as well as 
new liability frameworks. 

The group emphasised the importance of 
harmonised regulations across borders. We noted 
with optimism a growing momentum in 
international regulatory work, especially compared 
to earlier years when progress was slow. 

At the same time, the group recognised significant 
challenges in reaching consensus among countries 
with differing legal traditions and policy priorities.

During the second year, we continued to monitor 
developments and noted further progress in 
international regulatory work. 

UNECE/WP.1 and its expert group GE.3 continued 
efforts to develop a legal instrument for the safe 
use of AVs. This included a detailed analysis of 
existing road traffic conventions to identify gaps 
and development of principles for AD—initially 
non-binding principles, but with the potential to 
form the basis for future binding regulations, for 
example in Europe. Partners highlighted the 
importance of a new legal instrument to enable 
international traffic and influence national traffic 
regulations.

However, as the process evolved, significant 
disagreements emerged among participating 
countries regarding the direction and objectives of 
the work, reflecting differences in national needs 
and legal traditions. Some countries chose to 
withdraw, and the expert group’s mandate was not 
extended. In June 2025, the expert group was 
dissolved, and efforts shifted toward documenting 
and preserving the work completed so far. 
However, the issue continues to be pursued within 
WP.1 through a new informal working group.

In parallel, additional regulatory work has been 
ongoing within UNECE/WP.1, including efforts to 
define key terms related to remote activities with
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Theme 3: Proactive Input to Swedish Legislation 
to Be on Par With International Legislation

The group agreed that the joint position paper 
could build on the consultation responses 
submitted by network partners to various 
legislative proposals, as these already reflect the 
partners’ official positions and would facilitate 
internal alignment within each organisation. 
Additional elements from the network’s roundtable 
discussions could also be included.

Several partners’ consultation responses 
highlighted common themes, including the need to 
adapt Swedish legislation to enable the general use 
of AVs through tailored traffic and liability rules. 
The position paper should therefore urge the 
government to move forward with traffic and 
liability regulations for AD in Sweden. The 
discussion underscored the importance of clear 
allocation of responsibility, an overarching 
strategy, and specific rules for drivers/users.

The network also discussed the potential benefits 
of appointing a national AD coordinator, or 
establishing a similar function, to strengthen 
strategic direction, ensure continuity, and support 
collaboration across the ecosystem.

A draft joint position paper has since been 
developed, and a dialogue with the Government 
Offices has been initiated. It has not yet been 
decided whether the paper will be formalised and 
published. The work is progressing step by step, 
taking into account each partner’s internal 
processes, as well as the national political context 
and relevant international regulatory 
developments.
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The aim of this theme is to generate input for the 
Government Offices of Sweden to support the 
development of coherent legislation that reflects 
technological advancements and aligns with 
international norms.

During the first year of roundtable discussions, the 
network explored how the Swedish regulatory 
landscape compares with international regulatory 
developments and identified areas where national 
rules risk failing to keep pace. While vehicle 
requirements are largely harmonised at the UN and 
EU levels, traffic rules and liability frameworks 
remain national matters. Sweden has introduced 
rules governing testing operations but lacks a 
comprehensive legal framework for the general use 
of AVs, despite several legislative proposals, the 
first of which was presented as early as 2018.

The group reviewed several legislative proposals 
(from 2018, 2021, and 2023) from the Government 
Offices, along with the consultation responses to 
these proposals. Participants noted that while the 
earlier proposals from 2018 and 2021 may warrant 
renewed review in light of recent developments, 
the latest proposal from 2023 was inadequate in 
addressing the evolving role of the driver, the need 
for clear liability rules, and alignment with 
international norms.

The network emphasised the need for a unified and 
coherent legal framework that builds on previous 
proposals and reflects the realities of AV 
technology. A key conclusion was that Sweden risks 
falling behind if it does not act swiftly to update its 
legal framework. Current efforts fall short of what 
is needed. The group agreed that proactive input 
from the network can help shape future legislation 
and ensure that Sweden remains a relevant and 
competitive actor in the AV domain. The 
discussions also highlighted the importance of 
aligning Swedish regulations with those of other 
countries to facilitate cross-border traffic and 
avoid regulatory fragmentation. 

During the second year of the project, the need for 
the network to provide input to the Government 
Offices was emphasised. The group concluded that 
this could be done through a joint position paper, 
and work to develop such a document was initiated. 

The group agreed that the position paper should 
focus on national issues, while also recognising the 
importance of developing a clear Swedish position 
for international contexts. The network was 
considered well placed to provide input to the 
Government Offices to support the formulation of 
such a position.
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This theme addresses the infrastructure needs, 
both physical and digital, required to support AVs. 

Discussions during the first year of roundtables 
emphasised the importance of high-quality, 
accessible traffic rule data and the challenges of 
ensuring this across different jurisdictions. The 
network reviewed EU initiatives and national 
initiatives. The group also identified areas for 
further research and collaboration, particularly 
with municipalities and authorities, to improve data 
quality and support AV integration. 

During the second year of the project, our review 
of initiatives in Sweden and Europe continued. 
Some points are discussed below.

A webinar with Nordic authorities about machine-
readable traffic rules

In December 2024, two of the network’s partners, 
the Swedish Transport Agency and RISE, hosted a 
webinar bringing together transport authorities 
from Nordic countries to discuss machine-readable 
traffic rules. The aim was to share experiences and 
foster collaboration. The webinar highlighted the 
importance of digitalising traffic regulations and 
the challenges involved, particularly in ensuring 
data quality and consistency across jurisdictions.

After the webinar, the network discussed the need 
for training local authorities, improving IT systems 
and databases, and ensuring user-friendly tools to 
support accurate traffic regulation and data entry. 
Nordic cooperation was considered valuable to 
pursue further. 

The group also discussed: 

• The potential for dynamic traffic rules via 
digital road signs.

• Mathematical representations of traffic rules, 
with reference to ongoing work in the US.

• The UK’s decision to mandate the 
digitalisation of traffic regulations, which has 
improved implementation speed but not 
resolved data quality issues.

• The conclusion from the Future Traffic Rules 
project (Drive Sweden Policy Lab Case 4) that 
decision-making authorities must digitalise
their own regulations to ensure quality, as 
translation-based methods for digitalising
regulations at later stages have limitations.

Theme 4: Proactive Input to Adaptation of 
Infrastructure

Amendments to the ITS Legislation

The group discussed the revised EU Intelligent 
Transport Systems (ITS) Directive and its 
implications. A government consultation 
memorandum proposes changes to Swedish 
legislation to meet the new requirements, which 
now require traffic rule data to be made available in 
digital, machine-readable formats where the 
underlying information already exists (e.g. 
government decisions). Partners highlighted the 
opportunity for Sweden to go beyond the EU’s 
minimum requirements, as the EU requirements do 
not extend to all types of traffic rules or the entire 
public road network. This could help meet the 
growing societal demand for complete and reliable 
traffic rule data, particularly for AD, ADAS, and 
navigation systems.

Exchange with the ROADVIEW Project

Additionally, the network engaged with the EU 
project ROADVIEW, which focuses on improving 
AV performance in extreme weather conditions 
such as fog, rain, and snow. The project combines 
synthetic data, controlled testing environments, 
and real-world data collection to develop robust, 
weather-aware perception systems. It also 
addresses policy and regulatory challenges, 
including liability, AI legislation, and the need for a 
harmonised European framework for AV testing 
and approval. 

§
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The Network Automated Driving Regulations is a 
collaborative forum dedicated to discussions on 
regulatory issues related to automated driving 
(AD). It brings together industry actors, public 
authorities, and research institutes in quarterly 
roundtables to exchange knowledge and 
experiences that support progress in AD 
technology, testing, and implementation. These 
meetings also provide authorities with valuable 
insights into industry perspectives and enable 
mutual feedback, fostering collaboration both 
nationally and internationally.

Partners: RISE (coordinator), Trafikverket, 
Transportstyrelsen, Aptiv, Applied Autonomy, 
Mobility Sweden, Scania, Volvo Cars, Einride, 
Keolis (until November 2023), Klimator, Kognic, 
Nobina, VTI, Asta Zero (from December 2023), 
Västtrafik (from December 2023), and Statens 
vegvesen (from September 2024). Find out more 
about the project at Drive Sweden and RISE.

The project is funded by Vinnova (grant no. 2023-
01169) through Drive Sweden and by the partners. 
It runs from June 2023 until October 2025. 

While the project concludes in October 2025, the 
network intends to explore the possibility of 
continuing the collaboration in a second phase. 

Why this network matters: AD introduces complex 
regulatory challenges that require dialogue across 
the entire ecosystem—from industry and 
authorities to research. By creating a neutral 
platform for joint analysis and knowledge sharing, 
the network has strengthened understanding of 
how current and upcoming regulations affect 
innovation, safety, and public trust. It has also 
helped identify regulatory gaps and propose 
solutions—ranging from practical adaptations of 
traffic rules to strategic input for Swedish and 
international legislation.

How we work: The network’s activities have 
combined quarterly roundtables with research-
based analyses to ensure discussions are grounded 
in evidence. Topics have included practical 
interpretation of existing rules, input to UNECE 
and EU regulatory processes, recommendations for 
Swedish legislation, and infrastructure adaptation. 
Site visits and exchanges with external projects and 
actors have added real-world perspectives to the 
dialogue.

Impact and learnings: 

• Strengthened collaboration between 
industry, authorities, and research. 

• Increased awareness of international 
regulatory developments and their 
implications for Sweden.

• Generated policy-relevant insights 
supporting legislative development.

• Identified gaps and solutions through case-
based discussions.
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A Network Dedicated to Discussions on 
Automated Driving Regulations

This network…

…has increased understanding of how different 
actors interpret and apply regulations,

…has enabled mutual exchange and input across 
the AD ecosystem,

…supports both industry and public authorities,

...supports the development of effective 
regulatory frameworks—and smoother 
collaboration, nationally and internationally.
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