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Summary

Over the past decade, automated transport has evolved from research and pilot projects to early
commercial deployment in several parts of the world. In markets such as the United States and
China, fully automated mobility services are already operating in real traffic. In Europe,
regulatory frameworks are being developed to enable the introduction of larger vehicle series
around 2027.

As a result, the key question is no longer technological maturity, but how transport systems,
regulation and institutional conditions enable real-world deployment.

This report analyses the conditions required for a gradual introduction of automated transport in
Sweden, with a focus on shared mobility services for passenger transport. The analysis is
based on extensive dialogue with stakeholders across industry, mobility operators, cities,
regional public transport authorities, and national agencies, as well as international experience.

Key insights

e There is broad consensus that automated mobility can generate societal value—if
implemented appropriately.
Integration into the transport system is critical to realizing this value.
Clear national direction and more proactive system-level initiatives are required.
Regulatory frameworks must evolve to enable scalable and commercially viable
deployment.

e Sweden has the opportunity to strengthen competitiveness and attract international
investment.

The Transformation Map — a shared direction for deployment

As a result of the analysis, a Transformation Map has been developed. It outlines how the
introduction of automated mobility can evolve over time and highlights key interdependencies
between governance, regulation, and implementation.

The purpose is to provide a shared reference framework for stakeholders and to clarify the
steps required to move from isolated pilot projects to structured deployment.

2027 — Milestone

By mid-2027, the fundamental national conditions should be clarified to enable a broader deployment of
automated passenger transport.

2030 - Integrated part of the transport system

Automated road transport is an integrated part of the Swedish transport system, contributing to
transport policy objectives through safe, efficient, and sustainable mobility across the country. At the
same time, Sweden offers attractive and predictable conditions for actors seeking to establish and
scale automated mobility services.




A system transformation — not just a technology shift

Automated mobility should be understood as a system transformation rather than a standalone
technology. As responsibility shifts from human drivers to automated systems, fundamental
aspects such as liability, operations, and business models are reshaped.

Societal value depends on how services are integrated into the transport system and aligned
with policy objectives. Ride-hailing and on-demand services are likely entry points, while the
greatest long-term value is expected from integration into public transport.

A fragmented starting point — need for direction

Deployment in Sweden is currently characterized by a structural “wait-and-see” dynamic.
International actors are awaiting clearer national signals, while public stakeholders seek
stronger political direction before taking more ambitious steps.

The result is a fragmented landscape where competence and interest exist, but where few
actors perceive a clear mandate or sufficient incentives to move forward.

What is required to enable deployment

National direction and coordination

A clearer national vision and stronger coordination across actors are critical to creating
predictability and enabling prioritization and scaling. International experience shows that such
direction is often decisive in attracting investment and enabling deployment.

Regulation and implementation

While EU frameworks for vehicle approval are evolving, issues related to use in traffic, liability,
and commercial operations must largely be addressed nationally. The current Swedish trial
framework supports pilots but does not yet provide a clear pathway to permanent commercial
operations.

Implementation and ecosystem development

Deployment requires real-world demonstration environments, public—private collaboration, and
viable business and operational models. This includes establishing model regions,
strengthening the public sector’s role as a procurer, and creating clearer market demand.

Heavy-duty transport — complementary perspective

The report also includes a complementary analysis of automated freight transport. Here,
automation has the potential to improve efficiency, enhance safety, and address driver
shortages. However, deployment conditions differ significantly from passenger transport,
particularly in terms of operational environments and business models. This analysis is
presented in the report’s annex.

A strategic choice for Sweden

With clearer direction, fit-for-purpose regulation, and stronger collaboration, Sweden has the
opportunity to realize the societal benefits of automated mobility and position itself as a leading
environment for automated mobility in Europe.
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Governance & Policy
National coordination without detailed
steering

Regulation
Regulation enabling scalable
deployment

Deployment & Ecosystem
From policy and regulation to actual use

in the transport system

Transformation roadmap

National Direction
Creates strategic direction without prescribing
local solutions. Linked to transport policy
objectives and societal benefits.

Roles & Mandates
Clarifies responsibilities and interaction
between governance levels to enable
coordination without creating new
bottlenecks.

Frameworks & Tools
Creates implementation capacity by providing
practical tools to act in line with the national
direction.

Long-term Regulatory Framework
Stepwise establishment of a systematic
regulatory framework.
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Clear allocation of responsibi

Deployment principles established
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. Trial operations Modernised and scalable trial framework
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regulatory bridge enabling learning
and commercial operations.

Business & Concept development
Creates concrete demand and sustainable
business models in collaboration between

cities, regions and market actors.

Deployment
Establishing a clear and coordinated pathway
from testing to permanent operations.

Physical & Digital Infrastructure
Ensures that infrastructure, data and planning
enable real-world deployment.

Supervision and learning model implemented

Public—private collaboration models

Structure for transition to pe

Mi um requirements for physical
Principles for digital connectivity and data flows

/ 2030

Fully automated road transport integrated and
scalable as part of the transport system

Consolidated governance model
integrated into transport policy

System-based regulatory framework with
functioning approval and supervision
models

Permanent and scalable operations with
integrated societal benefits




ST 4T3 =T 3
1. INErOAUCTION ... ——— 8
I I == o o | o 10 o P PPPRPPt 8
1.2 PUrPOSE & ODJECHVES. .....uuiiiiiiieiiii et e e e e e et eaa e 8
1.3 Scope & LIMitatioNs .......eeiiiiiiiieee e e e a e 9
1.4 Method & WOrking ProCeaUIE........cco i 9
1.5 TaArget QUAIENCE & USE ......uveiiiiiii et e e e e e e et eeeeaaeeas 10
2. Market context and changing conditions for deployment............cccccooiiiiiinnnniiinenincnnn, 10
2.1 Global development — from pilots to commercial operations ............cccocceeveeiiiiicciiieneeenn, 10
2.2 Europe — from analysis to implementation .............cc.coooii e, 11
2.3 Sweden — a choice of path in a changing landscape............cccccccoeiiiiiieiic e, 12
3. Automated transport - a systems perspective........cccocverrrrriinisccisssrrr s 13
3.1 AV mobility is not a technology - but a “system of systems”...........ccccccoeiiiiiiiiieiee e, 13
3.2 The industrial value Chain ...........cooiiiii e 13
3.3 The public ValuE CaiN .........ooi et e e e e e e e e e e 17
3.4 The importance of the systems perspective for the Transformation Map...........cccccc....... 18
4. Key insights - challenges and opportunities ...........ccccceevmmmriiincccccccccrr e 19
4.1 Broad consensus on societal benefits - if implemented correctly ..., 19
4.2 Integration into the transport system is crucial for societal benefit ..............ccccoiie. 20
4.2.1 Today's Transport System - the starting point ..o, 20
4.2.2 The municipality's role & perspective...........occcuiiiiiiiii e 21
4.2.3 The role & perspective of public transport ..., 23
4.2.4 Industry's role & PErsPECLIVE .......cc.eviiiiiiieee e 25
4.2.5 Summary: From taxis to public transport on a larger scale............cccccoveeeeeieiiicnnnnnen. 27

4.3 Swedish competitiveness and growth - a strategic dimension..............ccccoovcieeiiiiiiinneen. 28
4.4 National direction and coordination — current situation and development needs.............. 29
4.4.1 A system on hold - everyone is waiting for someone €lse ............cccccoviiiiiiinennen. 29
4.4.2 Three complementary levels of national direction and coordination........................... 30

4.5 Traffic, liability and usage rules for fully automated traffic ............cccoceeeiiiini i 33
4.5.1 Three levels of regulation and responsibility...........cccceeiiriiiiii e, 33
4.5.2 Where the gaps arise in Sweden - the actors' perspectives ..........cccccvveeeeiieiicccinnnen, 34



4.6 Strategic values that can make Sweden an attractive AV market............ccccooveeiiiiiinnnen, 37

4.7 From insight to action — the need for a coordinated model...............ccoocciiieiiieiiiiiiiineen, 38
5. Transformation Map - an overall picture of the transition...........cccccceririiciiiicinnnccccneee 40
5.1 TArget QO@I ... 40
5.2 Three CONtINUOUS TAYEIS......coiiiiiie et e e e e e 41
5.2.1 GOVEIMANCE & POIICY ..ccoiiiiiii e a e 44
5.2.2 REQUIATION. ...ttt e et 49
5.2.3 ROIOUL & ECOSYSIEIM .....eiiiiiiiiieieie et e e 56

6. From analysis to implementation ..............ooo oo 62
6.1 Prioritized NneXt StePS. ... 62
Appendix 1: Heavy tranSport..........cccciieiiimmisr s s anes 64
Appendix 2: Previous studies and reports on autonomous mobility ...........cccccceeiiernnnnnn. 76
Appendix 3: National Strategies ........ccccccccrririiinccssmrrrrrr s ssmn e mm e e s 77

Appendix 4: Vision Zero and fully automated vehicles (Swedish Transport
AdMINISEration) .......ceiiiiii i ————————————————— 78



1. Introduction

1.1 Background

The development of automated driving has over the past decade progressed from research and
pilot projects to early commercial operation in several parts of the world. The technology is
expected to contribute to increased road safety, improved accessibility and more efficient
transport systems in the long term. At the same time, its introduction entails a comprehensive
system shift that affects the division of responsibilities, regulations, business models and how
mobility services are organized in the transport system.

At the same time, important regulatory developments are taking place in Europe. Regulations
for type approval of these vehicles are being developed within the EU and UNECE, which is
expected to enable approval of larger series of vehicles from around 2027. This means that
vehicles can be introduced into European traffic on a larger scale, which in turn could make
Europe a more attractive market for commercial players that have so far mainly established
operations in the USA and China.

However, implementation is not just about technical development or vehicle approval.
Experience from other countries shows that implementation in practice is largely determined by
system conditions such as regulations, division of responsibilities, collaboration between public
and private actors, and how new mobility services are integrated into the transport system.

Against this background, there is a need to create a common understanding of what conditions
are required to enable a gradual introduction in Sweden. This project therefore aims to gather
perspectives from different actors and highlight which issues need to be addressed and
prioritized to realize the societal benefits of automated mobility in the Swedish context.

Project period
The project was implemented from November 15, 2025 to March 15, 2026.

Project partners
The Swedish Transport Agency (initiator and coordinator), the Swedish Transport
Administration, Vasttrafik/Mobility as a Service, Astazero and Lindholmen Science Park.

1.2 Purpose & Objectives

The purpose of the project is to support the safe introduction of fully automated driving in
Sweden by 2027 by developing and communicating a whole-system perspective in a complex
and fast-moving field, where many actors are important but few have the mandate, overview,
and confidence to act. The project has the following sub-goals:

e Provide suggestions for and make visible a holistic picture and change journey in the
form of a transformation map.
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e Provide a basis for starting initiatives on pressing issues to be able to implement
effectively and in the correct sequence.

e Highlight regulatory developments in Sweden in relation to the harmonization that is
taking place within the EU and the UN.

e To provide a basis for setting concrete and realistic goals and transparent action plans
for a gradual introduction in Sweden that gives commercial actors the confidence to
make investment decisions.

1.3 Scope & Limitations

The project focuses on shared passenger transport with fully automated vehicles and how such
mobility services can be integrated into the transport system.

The analysis addresses issues related to governance, regulations, division of responsibilities
and operational application. The purpose is to describe structures, principles and priority
development areas that can form the basis for continued policy work, regulatory development
and implementation. The report therefore does not constitute a legislative proposal or detailed
legal regulation.

The report addresses fully automated transportation as a phenomenon, but the analysis focuses
primarily on shared passenger transportation and mobility services.

A supplementary analysis for heavy transport and logistics has been carried out within the
project and is reported in Appendix 1.

The project is limited to fully automated driving (SAE level 4), where vehicles can operate
without a human driver within a defined operational design domain (ODD). Automated driver
assistance and partially automated driving (SAE level 2—-3) are not included in the analysis. The
report also uses the abbreviation AV for fully automated vehicles. Depending on the context,
related terms such as automated transportation, autonomous or mobility services are also used.

Fully general automated driving (SAE Level 5), where vehicles can operate without limitations in
all environments and traffic conditions, is outside the project's time and analysis framework.

1.4 Method & Working Procedure

The work within the framework of this project is based on a dialogue-based and iterative
approach. The work is based on interviews, workshops, and ongoing dialogues with national
and international stakeholders from industry, operators, cities, regional public transport
authorities and government agencies.

The work has also been supplemented by a review of existing Swedish investigations, ongoing
regulatory work as well as international examples of the introduction and regulation of fully
automated transport. The aim has been to combine practical experience from actual operation
and trials with a systems and governance perspective at a national level.
9 I



The result is not a detailed roadmap or a complete regulatory framework, but a comprehensive
basis for making dependencies, strategic choices, and priorities visible in support of gradual and
coordinated deployment.

Several previous studies and reports have analyzed the conditions for autonomous mobility in
Sweden and internationally. A summary of these can be found in Appendix 2. The
transformation map builds on these insights and focuses on how identified obstacles can be
translated into concrete measures.

1.5 Target audience & use

The report is aimed at decision-makers and officials at national, regional and local levels, as
well as commercial actors and other stakeholders who are affected by the introduction in
Sweden.

The report is intended to be used as a basis for continued dialogue, prioritization and decision-
making, as well as a common reference framework for coordination between different actors
and initiatives. It does not replace existing processes or mandates, but aims to create increased
clarity, consensus and predictability at an early stage.

2. Market context and changing conditions for
deployment

The development of automated transport has in recent years moved from research and pilot
projects to early commercial operation in several parts of the world. In parallel, several countries
in Europe have taken important steps from analysis to implementation through national
strategies, legislation and planned rollouts. Overall, this means that the conditions for
implementation are changing rapidly; technically, regulatory and organizationally.

The purpose of this chapter is to set the international context for Sweden's work in this area and
to clarify how the focus in leading markets has shifted from technical maturity to system
requirements for actual operation. The chapter describes what is happening globally and in
Europe, and what path this means for Sweden.

2.1 Global development — from pilots to commercial operations

In several leading markets, particularly the US and China, automated transport has moved from
limited testing to commercial operation in real traffic. Operation without a safety driver in the
vehicle today takes place within defined geographical areas and use cases, often focusing on
ride-hailing services in urban environments. That is, taxi services offered by private operators

for personal travel.



A clear example of this development is Waymo, which operates fully autonomous ride-hailing
services in multiple cities in the United States. The operations have been gradually scaled from
pilot areas to broader geographical coverage, and the company has communicated plans to
significantly expand the number of cities where the service is offered in the coming years. In
San Francisco, autonomous travel has been established as a real alternative in the taxi market,
even in complex urban environments and on highways. Barely two years after its launch,
Waymo has established itself as a leading player and accounts for a significant share of taxi
trips in San Francisco.

This development demonstrates that the technology for fully automated driving in some
operational ODDs is mature enough for actual operation in real traffic. At the same time,
experience shows that the real-world deployment is driven by system requirements such as
regulation, liability, operations and supervision rather than by technical function per se.

2.2 Europe — from analysis to implementation

Europe has long taken a cautious approach to autonomous transport, with a strong emphasis
on safety, legal clarity and harmonization between countries. However, in recent years there
has been a clear shift from analysis and experimentation to more concrete steps towards
deployment.

At global and European level, regulations for type approval of fully automated vehicles are being
developed, including through UNECE and the EU. These regulations are expected to enable
approval of larger series of vehicles for use in real traffic from around 2027. This creates the
conditions for a broader introduction also in the European market.

In parallel, several European countries have adopted national strategies and legislation that
allow for operation without a safety driver under defined conditions. In many cases, the state
and national authorities have also clarified their roles in the implementation, especially regarding
responsibilities, licensing processes and supervision.

The purpose of these national frameworks has primarily been to enable operation and create
regulatory predictability for commercial players. At the same time, developments in several
countries have also become part of a broader competition to attract early start-ups, investments
and pilot projects in AV mobility.

This has created the conditions for planned rollouts in collaboration between international
technology players, vehicle manufacturers and in some cases public actors. At the same time,
the forms of local integration into the transport system are in many cases still under
development. An overview of national strategies and regulations in selected European countries
is presented in Appendix 3.
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2.3 Sweden — a choice of path in a changing landscape

Sweden is therefore faced with a strategic choice: to continue to mainly analyze and observe
developments, or to actively begin to shape the system conditions that determine when, where
and how fully automated transport can be introduced in the Swedish context. In this context, the
focus needs to shift from the question of whether the technology is ready, to the question of
whether the systems around it are ready for introduction.

At the same time, Sweden is not without its opportunities. The country has a strong automotive
industry, established test and innovation environments, and extensive experience in research
and demonstration projects in automation. Several Swedish players also actively participate in
international regulatory work and in the development of automated transport systems.

However, developments in the world show that the introduction in practice involves new types of
path choices, trade-offs and governance issues. Experiences from other countries concern not
only technical solutions, but also how responsibility, operation, supervision and use in the
transport system are managed over time.

In this report, the outside world is therefore not used as a set of ready-made role models, but as
reference material to identify relevant insights in a Swedish context. Lessons learned and
identified challenges based on international examples are discussed further in subsequent
chapters on insights and identified challenges.

Overall, this means that Sweden operates in a context where technology is developing rapidly,
where European countries are positioning themselves for implementation and where
international players are making strategic choices about establishment. This makes the question
of how and at what pace AVs should be introduced in Sweden as a strategic choice.



3. Automated transport - a systems perspective

3.1 AV mobility is not a technology - but a “system of systems”

Fully automated transport means a fundamental shift in how road transport is planned,
implemented and regulated. When the driving task transitions to the system, new requirements
arise for the division of responsibilities, operations, supervision and integration into the transport
system.

AV mobility constitutes a system of systems, where safe and scalable operation arises through
the interaction between vehicles, automation systems, operational functions, digital support
systems, organizational responsibilities and regulatory frameworks, rather than through vehicle
technology itself.

This perspective is central to understanding why implementation is fundamentally different from
earlier stages of automation, and why governance, accountability, and operational application
become at least as important as technical performance.

3.2 The industrial value chain

The traditional automotive industry value chain, which has historically focused on the
development, manufacture and sale of privately owned vehicles, is undergoing change.
Digitalization, electrification and new mobility services have gradually shifted the focus from
product to use, which means that vehicle manufacturers are increasingly trying to integrate
upwards in the value chain and get closer to the end customer. In the context of fully automated
transport, this shift is further amplified. AV mobility services are fundamentally service-based
and are delivered continuously to the end user, rather than being a one-off product. This means
that value creation is increasingly taking place in operation, availability, safety and user
experience, rather than in the vehicle as an isolated product.

As driver responsibility shifts from a human driver to a fully automated system, new roles are
emerging in the transport system. In order to understand the division of responsibility and
operational setup, it is therefore important to distinguish between different actors in the fully
automated value chain. In traditional road traffic, responsibility lies largely with the driver, while
the vehicle manufacturer is responsible for the vehicle's design and the vehicle owner for the
vehicle's use. In fully automated operation, this division of responsibility changes, as the driving
is performed by an automated driving system.

Several international regulations and legislative proposals are therefore introducing new roles,
such as an Authorised Self-Driving Entity (ASDE) or equivalent function. This actor typically
bears overall responsibility for the operation of the automated driving system within the
approved operational environment.



In practice, this role can be held by different types of actors, such as an ADS developer, vehicle
manufacturer, system integrator or mobility operator, depending on how the value chain is
organized.

The AV value chain therefore encompasses a larger and more diversified number of players
than the traditional automotive value chain. Although vertical integration and strategic
partnerships exist, each player typically has a clearly defined area of expertise and core
business. No single player currently possesses all the expertise and capacity required to
develop, deploy and scale mobility services on their own.

This creates an ecosystem where responsibility, risk and value creation are distributed between
multiple specialized roles, which in turn places new demands on coordination, interfaces and
division of responsibilities. To enable secure and scalable operations, it is therefore crucial that
the different parts of the value chain are interconnected technically, operationally,
organizationally and regulatorily.

The main functional roles in the value chain are described below, in the order in which they
interact from technical basis to use in the transport system.

r-\") operations
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ADS and vehicles - technical basis

The foundation of the value chain is the vehicle and the fully automated driving system (ADS).
The ADS includes functions for perception, decision-making and control, while the vehicle
provides the physical platform including redundant systems for steering, braking and power

supply.

These components are necessary for autonomous driving, but do not in themselves constitute a
ready-made solution for operation in the transport system. Without integration, operational
context and clear responsibilities, the technology can function in isolation but still be unusable in
practice.

The AV integrator — the unifying and central role

The AV integrator is a key role in fully automated value chains and in many cases lacks a direct
equivalent in the traditional automotive industry. The role involves combining vehicles, ADS and
security architecture into a functioning complete system adapted for actual use within an ODD.
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__ Market/Operational requirements

A

Complete V&V requirements

The AV integrator is typically responsible for:

system integration between vehicles, ADS and other technical components,
verification and validation of the behavior of the entire system in the intended operating
environment,

safety argumentation and documentation for permits and supervision,

definition of operational limitations and fallback strategies,

interface with the operator, authorities and in some cases clients.

In international examples, this role often corresponds to the party that bears the overall
responsibility for fully automated operation, even if the technical development is divided
between several suppliers. For commercial actors and public clients, the AV integrator thus

becomes the natural counterpart in matters of safety, liability and operability. In many regulatory

frameworks, this role corresponds to the actor that bears the overall system responsibility for
fully automated operation, sometimes described as an Authorised Self-Driving Entity (ASDE).

A key conclusion is that without a clear AV integrator, the division of responsibilities in the
system becomes unclear, which makes both permitting and investment more difficult. The role
therefore crucial to moving from technical pilots to scalable operations. Below are three
examples of constellations, where three different types of companies have moved from their
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core business and taken on the role of AV integrator. This is the author's interpretation and the

division of roles is dynamic.
WAYMO
Core —MM

-/

1. ADS-driven model (ex. Waymo)
The ADS developer takes overall responsibility and e b lor
contracts with vehicle manufacturers.

|y ] s [ Y e N |
ADS supplier \

Mabilzya,

2. Vehicle/OEM-driven model (ex. Holon) “
The vehicle manufacturer integrates ADS systems
and takes overall responsibility.

Core ———»

M O I A (Core: Mobility service)

ADS supplier \\
(Mabileya)

Vehicle supplier
(Volkswagen)

3. Service-driven model (e.g. Moia)
The mobility operator contracts both ADS and
vehicle suppliers and takes overall responsibility.

The choice of integrator model affects how risk,

responsibility, capital commitment and operational control are distributed in the value chain. In
practice, however, we see that many actors, regardless of model, do not yet have a long-term
structure for how responsibility and operations should be organized at scale.

In many cases, stable chains of responsibility are still lacking in the value chain. Therefore,
actors are developing temporary solutions where responsibilities and roles are adapted between
projects and pilot environments.

This raises key questions about the division of responsibilities between ADS supplier, vehicle
manufacturer and operator, as well as how the transition from testing to permanent operation
should be handled legally.

Financing and insurance
AV mobility services are capital-intensive and based on fleets rather than individual vehicles, so
financing and insurance play a more active role than in traditional vehicle ownership.

The risk picture changes when the driving task is transferred to the system, which requires new
insurance solutions, clear division of responsibilities and data-driven follow-up of safety and
incidents. Without functioning financial and insurance solutions, the ability to scale even
technically functioning services is limited.

Online and offline operations (actual operation)

The operational part of the value chain includes both online activities (such as traffic
management, remote monitoring, remote assistance and real-time tracking) and offline activities
(maintenance, charging, cleaning, depot logistics and fleet planning).



Itis in this part of the value chain that AV services either succeed or fail in everyday life. Robust
operational capabilities are crucial for availability, security and user acceptance, and require
clear processes for handling deviations and incidents.

Mobility service — the interface to the user

The mobility service is the layer where the end user encounters the system. This includes
booking, payment, customer support and information, and in many cases integration with other
mobility services or public transport systems.

The service is typically built on an underlying digital platform that handles booking, passenger-
vehicle matching, route optimization, and real-time fleet management. These systems, often in
the form of on-demand or DRT platforms, are central to both the user experience and the
operational efficiency of the service.

Since these transports are delivered as a service rather than a product, this layer becomes
crucial for perceived quality and societal benefit, while also being dependent on all underlying
parts of the value chain functioning reliably.

Public and commercial context

Finally, AV mobility services operate within both commercial and public frameworks.
Commercial actors can launch services on market terms, while public actors, such as regions
and municipalities, can use these services as an integrated part of public transport, service trips
or other societal missions.

The choice of context affects how the value chain is organized, what requirements are set, and
how risk and responsibility are distributed between actors.

The user

The user is the ultimate reference point for the entire value chain. No matter how advanced the
technology is or how well the division of responsibilities is defined, the success of the service
depends on whether it is perceived as safe, accessible and relevant in everyday life.

3.3 The public value chain

In addition to the industrial value chain, fully automated transport requires close interaction with
public actors. Politicians, authorities, road operators (municipalities and the Swedish Transport
Administration) and regional public transport authorities together form a public value chain that
in practice determines whether, where and how AV mobility services can be established and
used.

Politics/Decision-makers: Setting goals, priorities, and mandates

@, Sveriges —
’1 E¥¢I¥ESESOEJ TRAFIKVERKET TRAFIKVERKET gL 008 L SVENSKKOLLEKTIVIRAFIK

Authorities Regions/PTAs
Setting frameworks and permits Integrating the service into the transport system

Cities/Road Authorities

Enabling or limiting implementation



e Political decision-makers (government, parliament, regional and municipal level) set
overall goals, priorities and ambitions for fully automated transport, decide on legislation,
and give mandates and direction to authorities and public actors. They link the
introduction to transport policy goals, societal benefits and long-term strategies.

e Authorities set a framework for permits, liability, supervision and safety requirements
and ensure connection to EU regulations and international commitments.

e Cities and road authorities control use in the local traffic environment through local
traffic regulations, prioritization of street space, stops and zones, and interaction with
urban planning and local goals.

e Regions and regional public transport authorities (RKM) integrate AV services into
the public transport system through needs analysis, procurement, agreements and
requirements for accessibility, quality and societal benefit.

The design and management of infrastructure, including road maintenance, traffic regulation
and digital infrastructure, can also have a major impact on how automated transport can be
introduced and used in practice.

Fully automated mobility services can be introduced both commercially and publicly, but the
actual societal benefit is largely determined by how these roles interact and how services are
guided towards common transport policy goals. The key for Sweden will be to meet the ambition
and goals of both the industrial and public value chain.

3.4 The importance of the systems perspective for the
Transformation Map

The description in this chapter forms the basis for the further analysis in the report. The
transformation map is based on dialogues with actors along the entire industrial and public
value chain and aims to highlight the dependencies, sequencing and prioritization required for a
coordinated implementation.

By considering fully automated transportation as a system of systems, it becomes possible to
identify where actual bottlenecks arise, why technical maturity does not automatically lead to
implementation, and which measures need to be implemented in the right order to move from
early introduction to long-term, scalable operation of AV services.



4. Key insights - challenges and opportunities

4.1 Broad consensus on societal benefits - if implemented
correctly

A fundamental and consistent insight in the work is that there is broad consensus among public
actors in Sweden about why fully automated transport is relevant. Actors at national, regional
and local levels share the view that the technology can contribute to several central societal
goals.

e Increased traffic safety: From a systems perspective, in line with the zero vision, it is
assessed that fully automated transport, if introduced in a controlled and gradual
manner, could contribute to long-term positive traffic safety development. In particular,
the potential to reduce accidents linked to human error in the long term is pointed out,
provided that the introduction takes place under clear safety frameworks. The Swedish
Transport Administration advocates a relatively rapid introduction with a clear focus on
safety, sustainability, and contribution to transport policy goals. See Appendix 4 “Vision
Zero & Fully Automated Vehicles” for more information.

e Increased accessibility and inclusion: Fully automated mobility services are seen as
a way to enable travel for groups that currently lack adequate access to the transport
system, such as the elderly, people with disabilities or people living outside urban areas.
New services, especially on-demand and first/last mile solutions, are highlighted as
important complements.

e Cost-efficiency and capacity: Several stakeholders emphasize that automation can
ultimately contribute to more efficient resource utilization and new business models, for
example through more frequent trips without linearly increasing personnel costs and
optimized utilization and maintenance of vehicles. This is particularly relevant in a
system with growing travel needs and limited public resources.

o Climate and sustainability: Fully automated transport, combined with electrification,
shared services and optimized driving, is seen as a tool to reduce energy use and
emissions. Cities are particularly highlighting the potential to support climate goals by
reducing private car use and strengthening shared, space-efficient solutions.

¢ Management of driver shortages and essential transport: Driver shortages in both
passenger and freight transport are highlighted as a structural challenge. Fully
automated systems are expected to contribute in the long term to securing socially
important transport where the availability of labour is already limited, or where current

solutions are costly and ineffective.



e More attractive and more space-efficient cities: In combination with policy

instruments and urban planning, automated and shared mobility services are highlighted

as a possible contribution to more efficient use of city space, reduced need for parking
and a more attractive city life, while new mobility services can contribute to increased
accessibility in areas where current public transport or transport options are limited.

At the same time, it is emphasized that the societal benefit does not arise from the technology
itself, but from how these transports are integrated into the transport system and directed

towards common goals.

4.2 Integration into the transport system is crucial for societal

benefit

AV services create the greatest societal benefit when they are designed to strengthen the
transport system as a whole, rather than as stand-alone mobility services. The question is
therefore not whether AV should be introduced, but how, where and in what system role they
are introduced to contribute to transport policy goals, efficient resource use and long-term

sustainability.

In a Swedish context, this is particularly relevant, as the transport system is characterized by

clear societal goals linked to road safety, accessibility, climate and efficient land use. Without a
clear system logic, the introduction of new mobility services, even technically mature ones, risks

leading to limited or in some cases negative societal effects.

4.2.1 Today's Transport System - the starting point

Passenger transport in Swedish cities and regions is
currently dominated by private cars (including
company-owned vehicles), both in terms of traffic
volume and use of street space. Public transport also
accounts for large volumes on certain routes and
times but is not designed to meet all types of travel
needs. Taxis make up a smaller share of total travel
but offer high flexibility and accessibility with a focus
on individual trips.

This means that the transport system is already
multimodal today, with different modes of transport
fulfilling different functions. No single solution can on
its own achieve transport policy goals such as
reduced traffic, increased accessibility and more
efficient resource utilization. The biggest system
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Nordic city)
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challenge is therefore not to replace one mode of transport with another, but to create attractive
alternatives that together can reduce dependence on private cars.

Against this background, the roles of the municipality and the region become central. It is in the
interaction between the local traffic environment, regional public transport and actual demand
that new mobility services meet existing infrastructure, other modes of transport and travel
needs, and where system effects arise in practice.

4.2.2 The municipality's role & perspective

e The target goal
From the city's perspective, the introduction of AV mobility services is primarily a system
issue, not a technology issue. The focus is on how new services affect traffic,
accessibility, safety, the urban environment and accessibility, rather than on who owns
or develops the technology. A common goal is to reduce the total traffic generated by
private cars, while strengthening accessibility to the city and its functions. In this context,
shared trips are highlighted as a key prerequisite for these services to contribute to
actual societal benefit, rather than adding additional traffic.

Municipalities' priorities vary depending on size and structure. Larger cities focus
primarily on congestion and the urban environment, while smaller municipalities focus
more on accessibility and mobility in areas with poor transport services.

Cities therefore see AV services as a potential tool to support:

more efficient use of street space and city surfaces,

increased accessibility in areas where the current supply is insufficient,

and better interaction between different modes of transport and mobility services.
make public transport and shared mobility services more attractive to travelers
who currently mainly use private cars.

O

o

o

e The service as the control point — not the vehicle
A clear message from Swedish cities is that the governance of mobility services should
primarily be based on how services are used in the traffic environment, rather than on
the technical characteristics of the vehicle itself. The focus is thus on the traffic impact
and use in the street space, rather than on the vehicle itself.

Cities are therefore asking for the opportunity to influence, for example:
o where and when services may operate,
o how pickup, drop-off and set-up takes place,
o how empty driving and circulating traffic are handled,
o and how services interact with walking, cycling and public transport.

At the same time, there is a clear demarcation in the city's own self-image: cities do not
see their mission as regulating technical safety or system performance. These issues



are considered to belong at the national level. The city's role is instead to ensure that
services, regardless of technology, contribute to local transport policy goals and do not
counteract them.

Need for learning through actual use

The cities repeatedly highlight that many of the questions that are crucial for the
introduction cannot be fully answered in advance. This applies, among other things, to
the interaction with unprotected road users, how the service should work, and what the
actual traffic impact will be over time. Therefore, early use and controlled operation are
seen as important tools, not only for technical verification, but also for building practical
experience and knowledge among public actors. In this context, the value of structured
data exchange from automated vehicles is also highlighted, as a basis for traffic
planning, monitoring and further development of the city's transport system. However,
this requires clear frameworks for responsibility, monitoring and transparency, so that
learning through use takes place in a controlled manner and in line with transport policy
goals. In order to have a real impact, such learning also needs to take place
systematically and at a scale where experiences can be translated into developed
working methods, both nationally and in collaboration with other countries.

The interface with national regulation

At the same time, it is clear that several crucial issues such as the division of
responsibilities, safety requirements, market access and handling of international actors
are beyond the city's control. The cities therefore demand clear national frameworks that
create predictability and security, both for public actors and for the market. How this
interface between national regulation and local application should be designed is a
central prerequisite for a functioning implementation and is discussed further in the
chapter on national governance and regulation.

Input from the outside world: the city's role cannot be passive

International examples also show the risks of an introduction where the city's role is too
limited. In San Francisco, the introduction of commercial robotaxi services has taken
place with relatively little municipal influence over use, traffic impact and integration into
the city's transport goals. This has subsequently been experienced as problematic from
the city's perspective, with unclear effects on both the traffic environment and local
acceptance. The input from the Swedish cities therefore points to the need for a
balanced model: where the city does not block development but is also not reduced to a
passive recipient of new services.

Several international analyses also point out that system benefits of AV mobility services
is largely linked to shared use and integration into existing mobility systems. This
reinforces the need for implementation to take place in close interaction with public
transport and other shared mobility services.



4.2.3 The role & perspective of public transport

Potential uses: from niche to systemic impact
Public transport authorities today see potential in two main applications of fully
automated vehicles:

o Regular traffic with larger vehicles, where automation can ultimately contribute to
more efficient operations, increased robustness and management of driver
shortages.

o On-demand and demand-driven services with smaller vehicles, especially in
areas and times where traditional scheduled services are not sufficient or cost-
effective.

In the short term, the most realistic use cases are considered to be in the latter segment:
in suburbs, commuter areas and smaller communities where today's supply is often
sparse, unattractive or completely absent. Here, AV-on-demand services are seen as a
way to extend the reach of public transport, rather than as a competitor to existing
scheduled services.

At the same time, a clear long-term perspective is highlighted: given the expected cost
development for fully automated vehicles, several actors assess that these could
eventually replace parts of today's public transport fleet, especially where automation
provides clear efficiency gains. The strategic question then becomes not whether this
will happen, but how the development is steered towards shared travel and system
benefit. This also raises questions about costs, access, demand and what instruments
may be needed to steer the development in the desired direction.

De pagaende projekten.

Autonom buss | Garda
« Improved availability

* Reduced cost & higher efficiency

ARGCLIG CUSDTCT BLIPS + Solution for driver shortage

=4 More complex ODD + Easier ODD with fixed routes

. lew value chain of liers
Y Y OF PPN = Not prioritized today by larger bus manufacturers

+ On-demand + AD + new vehicles

* More challenging to take out the safe! 21
a totally new concept ore challenging to take out the safety driver

Nytt systemstod BoD AD (forberedelseprojekt)
S vasttrafik

Several Swedish public transport

operators have already initiated projects to explore how AV can be used in public
transport. In western Sweden, Vasttrafik, together with partners, is running several
initiatives that test both automated buses and new on-demand mobility services (see
images above). These projects aim to build operational knowledge and explore how
these services can be integrated into the regional transport system.

Institutional and business conditions limit implementation
In addition to technology and identified potential, public transport authorities highlight



that the introduction of AV services in practice is limited by existing institutional
frameworks. Today's procurement models, contractual forms and compensation logics
are largely adapted to traditional scheduled services with drivers and long contracts,
which makes the introduction of more dynamic and demand-driven services more
difficult.

This creates a situation where:

o new forms of service such as on-demand and dynamic traffic have difficulty fitting
into existing procurement frameworks,

o incentives for innovation are often weak when risk and initial cost fall on the
public transport authority,

o and that technological and service development risks moving faster than the
organizational adaptation of public transport.

AV services are therefore seen not only as a technological shift, but as a challenge and

possible opportunity to gradually develop how public transport is planned, procured and

organized. In this context, the boundary between traditional public transport, on-demand
transport and commercial mobility services may also become more fluid, for example in

models where publicly funded and commercial services coexist within the same mobility
platform.

Rollout and scaling: need for leading regions and funding

A practical reality highlighted by both public transport authorities and industry
organizations is that it is primarily the large regional public transport authorities that have
the potential to drive development forward. A few regions account for a very large
proportion of total public transport travel in Sweden, and it is here that both the volume
potential and the attractiveness for the industry are greatest. Smaller regions are
considered to be primarily able to benefit from development indirectly, through shared
lessons learned, standardized solutions and later scaling. This reinforces the need for
coordination and clear national frameworks, so that experiences from early initiatives
can benefit the entire system. At the same time, it is highlighted that many public
transport authorities have limited project resources of their own to drive complex
development initiatives. Here, national support, both in the form of funding and
coordination, is seen as an important enabler for moving from individual pilot projects to
more structured implementation.

According to the industry, the initial establishment of an AV service in a city entails a
cost of 200-300 million (including a fleet 0f20-50 vehicles for a couple of years). If it is
to be done under the auspices of public transport, funding is needed to support an
establishment.

Input from the outside world
A new study commissioned by Deutsche Bahn's regional public transport company
shows the potential for autonomous vehicles when integrated into the public transport

q



system'ln scenarios where an extensive network of autonomous on-demand vehicles
and first/last-mile vehicles are connected to the regular public transport network, it is
estimated that:
o average waiting times reduced to 5 minutes in metropolitan areas and 13
minutes in rural areas (50% efficiency improvement)
o public transport's market share more than doubles compared to the current
situation
Traffic and congestion reduced by 11%.
reduced subsidies by 20%

In terms of implementation, Germany has moved from individual pilot initiatives to a
clearer focus on model regions, where politics, research, industry and public transport
actors collaborate on the introduction. In the state of Bavaria, for example, regional and
local actors together with industry and academia have agreed to develop the Munich
region into a model area for autonomous mobility. The ambition is to gradually integrate
autonomous shuttles and buses into a coherent transport system that interacts with
existing public transport services.?

Hamburg has also positioned itself as a central model region for automated mobility.
Through projects such as HEAT and later ALIKE, autonomous on-demand shuttles are
being developed and integrated into the public transport system in collaboration between
the city's public transport operator HOCHBAHN, the mobility service MOIA, vehicle
manufacturers and research actors. The goal is to eventually scale up the service and
complement bus and rail traffic with autonomous shared mobility services.>.

4.2.4 Industry's role & perspective

e Different industrial starting points and maturity levels
The industry can be roughly divided into two main groups:

o Players with public transport and buses as their primary target group, where the
focus is on autonomous buses or shuttles in regular traffic or controlled
environments. These players address clear societal needs but are currently
considered to have a lower technical and commercial maturity compared to
leading players in passenger car applications.

o Leading AV players with ride-hailing/on-demand as their primary use case, where
the technology is in many cases mature enough for commercial operation in
limited geographies. These players initially prioritize services aimed directly at
the end customer but see this as a first step rather than an end goal.

1 https://www.deutschebahn.com/de/presse/pressestart zentrales uebersicht/Studie-Autonome-Fahrzeuge-koennen-Qualitaet-im-OePNV-massiv-verbessern-13715222

https://www.tum.de/en/news-and-events/all-news/press-releases/details/model-regions-for-autonomous-driving-in-public-transport-and-freight-trans port-adopted?

8 https://www.moia.io/en/alike
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o Ride-hailing as a gateway — not a final destination
A recurring input from the industry is that ride-hailing services are seen as a gateway for
the introduction of AV services, rather than as the sole or long-term dominant
application. These services enable:

faster market introduction,

building operational experience,

collection of safety and operational data,

and gradual optimization of technology and service design.

O

o O

This means that the industry's current priorities largely reflect where introduction is
possible today in combination with the fastest path to getting return on investment. Not
necessarily where the greatest societal benefit is in the long term. At the same time,
several actors emphasize that long-term scaling and stable demand in many cases
require (especially in Europe), collaboration with public actors, where public transport
and urban planning play a central role.

e The importance of early establishment and long-term direction

For industry, the attractiveness of a market is strongly linked to the ability to combine
early rollout with a credible long-term development path. Actors highlight that single pilot
projects without a clear continuation are rarely sufficient to justify larger investments, the
establishment of local organizations or deeper partnerships.
What is being asked for instead is:

o clear signals about future areas of use,

o a coherent roadmap that shows how volumes can be built over time,

o and predictability around how services can be scaled from initial operation to

more permanent operations.

e Input from the outside world
Freenow (Lyft) and Hamburg signed a cooperation agreement in January 20264. An
international example where the city and a ride-hailing company collaborate to jointly
develop the mobility services of the future. These initiatives signal that the line between
public planning and private service development is becoming increasingly fluid.

Other examples where public transport takes a more active role are:

e Postauto (public transport operator) and Baidu’s collaboration®is an example
where a public transport operator joins forces with a “Robotaxi company”. This
agreement aims to extend and supplement public transport in areas where it is
insufficient from 2027.

e Ruter in Oslo, after communicating an aggressive plan to scale up to 500 shared
AVs as part of public transport, has communicated an initial collaboration with

https://investor.lyft.com/news-events/press-releases/detail/ 190/freenow-by-lyft-and-hamburg-to-pioneer-public-private-framework-for-integrating-autonomous-taxis-into-
german-cities

https://www.postauto.ch/en/about-us-and-news/news/2025/amigo-postbus-brings-autonomous-vehicles-to-eastern-switzerland
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Moia from Germany, which has public transport as its target group.®.

4.2.5 Summary: From taxis to public transport on a larger scale

The collected input from cities, public transport authorities and industry shows that the
introduction in Sweden will not be driven by a single mode of transport or individual actor, but by
how different actors interact over time.

In the short term, public transport is considered in most cases to lack the conditions to be the
first to be introduced on a larger scale, mainly due to requirements for planning, procurement
and financing. At the same time, it is clear that public transport holds the greatest long-term
volume potential and thus the greatest social benefit.

In this context, taxi and on-demand services appear to be the most likely entry point. Here,
technical maturity, business logic and the possibility of controlled introduction coincide, with
limited initial system impact and high learning effect. This is supported both by international
experience and by stakeholder input within the project.
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An important observation is that leading ride-hailing and robotaxi companies, according to their
own statements, are ready to collaborate with both cities and public transport authorities. In
several cases, concepts and service arrangements are already in place that can be discussed in
a collaborative manner. There are also established collaboration models today in Sweden,
where taxi operators deliver services to public transport, which are considered to be able to be
further developed with fully automated vehicles.

6 https://cdn.sanity.io/files/5a84xxkm/prod/d199746fc17676e807f13576091de3fcebb77877. pdf
https://ruter.no/en/ruters-selvkjorings pilot-far-nye-biler
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In this light, the discussion about robotaxi versus public transport risks being misleading. On-
demand services and public transport fulfill different functions in the transport system and
should be understood as complementary parts of a coherent mobility offering, rather than as
competitors. Severely limiting or delaying the introduction of private on-demand services also
risks postponing the technical and organizational development that public transport ultimately
depends on for its own transformation.

Who is most likely to drive the implementation of sustainable AV services

This picture is also confirmed by input from Drive (passenger transport) in Sweden in the short term?

Sweden's AD network, where a majority of 14

participants, mainly representatives from

authorities, regions and cities, assessed that

private actors who develop services directly

towards end customers are most likely to drive the

introduction of sustainable AV services in the short >

term, followed by a combination model where — S R
public and private actors take on different roles e e L G
over time.

The crucial question is therefore not which actor or service “wins”, but how different services
interact to contribute to common societal goals. For this to work, consensus is required at
several levels: clear system goals, national strategy, appropriate regulation and regional and
local implementation in practice.

4.3 Swedish competitiveness and growth - a strategic dimension

The introduction of automated mobility is not just a transport or Where in the value chain are the
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safety issue. In several comparable countries, the area is clearly
1. Technical & Development Jobs

positioned as a strategic issue for business and growth. « Automation algorithms and perception
e Simulation, testing and verification

* Sensor devel;pr:\egt and autom‘otive electronics
e Cybersecurity

« Data analysis and modelling

The UK, for example, has explicitly linked its national AV strategy

to employment and competitiveness, estimating that the 2. Vehicle Manufacturing & Advanced Production

* Automation algorithms and perception

e Integration of automated systems in vehicles

o Specialized equipment (lidar, radar, compute)

e Vehicle remodeling/retrofit

e Production of software-based security modules

introduction of fully automated vehicles could create tens of
thousands of jobs and significant economic value over time. The
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Several international actors have expressed in dialogue that Sweden is perceived as technically
competent and system-oriented, especially in vehicle development, safety architecture,
verification and system integration. This creates potential to position Sweden as

e Development, integration and validation environment and
e A European hub for the development, integration, operation and safe control of
automated vehicles.

If establishments and early operating environments take place in other countries, there is a risk
that competence building, investments and value creation will be shifted there. In an area where
network effects and learning are central, early positions can have long-term consequences.

4 .4 National direction and coordination — current situation and
development needs

The introduction in Sweden is currently characterized by the lack of a common national vision
and coordinated direction. Despite strong technical expertise, ongoing initiatives and a
pronounced interest from both public and private actors, there is a lack of a common
understanding of why, where and in what role fully automated transport should be introduced in
the Swedish transport system. The result is a fragmented and difficult-to-scale introduction.

Unlike many comparable countries, Sweden has not yet established a coherent framework that
links implementation to transport policy goals, societal benefits and long-term system
development. Different actors therefore act based on their own mandates and interpretations,
without a common benchmark for the whole.

4.4.1 A system on hold - everyone is waiting for someone else

The introduction in Sweden is currently characterized by a clear waiting situation. Key players,
both internationally and nationally, are waiting for clearer signals about direction, mandate and
level of ambition. This creates a situation where few feel they have both the responsibility and
incentive to take the next step, despite technical maturity and a pronounced interest in moving
forward.

Actors looking down on Sweden — EU and international industry

From an international perspective, Sweden is seen as technically competent and institutionally
stable, but at the same time strategically unclear when it comes to the introduction of fully
automated transport. At the EU level, frameworks and regulations have been established with
an expectation that member states will translate these into national policies and implementation.

International technology and service players are continuously making strategic priorities
regarding which markets should receive early establishment and investment. In dialogues with
the industry, it appears that these decisions are largely based on clarity regarding national
ambition, long-term areas of use and the possibility of scaling over time. In the absence of a



clear Swedish target image, the market is perceived as difficult to evaluate, which means that
investments and establishment are in practice prioritized to other markets.

The Swedish public value chain looking up — need for mandate and direction
At the same time, actors in the Swedish public value chain describe opposite dependence.
Many feel that they are waiting for clearer national signals before they can act more offensively.

Indust

The EU sets frameworks - with the Actors are waiting for national cBnditions and a
ion of national icati clear direction to prioritize @ market.

National direction and initiatives in the
system drive development forward

Road authority/owner Cities/Regions/PTA
Develaping regulations and enforcement Implementing national goals in the traffic environment Testing and integrating new mobility services

Authorities, and particularly the Swedish Transport Agency, emphasize that within their mandate
they can handle licensing, supervision and regulatory development. This limits the ability to work
long-term when clear political priorities are lacking. Without a national vision, there is a risk that
the regulatory development becomes reactive and fragmented.

Cities and road authorities describe a similar dependency upstream in the system. Many see
the potential of AV mobility services and want to use them as a tool to achieve local transport
policy goals, but demand clarity on national direction and division of responsibilities. In the
absence of such guidance, initiatives often stop at limited pilot projects.

Regional public transport authorities also express uncertainty. Planning, procuring and
integrating AV services into the transport system requires long-term signals about national
direction, responsibility and funding.

Overall, a structural vacuum is emerging: international actors are waiting for national direction,
while Swedish public actors are waiting for political decisions at the national level.

4.4.2 Three complementary levels of national direction and coordination

The analysis points to the need for three complementary functions to create a coherent national
direction.



National Direction and
Coordination

1 Political Level

Establishes objectives, priorities, and national mandate

National Coordination Function
Translates objectives into common principles, processes, and priorities

3 Ecosystem Engine
Drives collaboration, learning, and practical implementation

1. Political level: Establishes an overall vision, level of ambition and priorities. This
includes linking the introduction to transport policy goals and providing a mandate for
continued regulatory development.

2. National coordination function: Translates the vision into shared principles, working
methods and priorities. Such a function can contribute to coordination between actors,
reduce duplication of work and create greater predictability.

3. Ecosystem engine: Focuses on collaboration, learning, and actual implementation.
This includes collecting and disseminating experiences from early initiatives and
supporting the transition from pilot projects to more scalable implementation.

Today, these functions are partly spread between different actors, but without a clear overall
responsibility or coherent structure.

Input from the outside world:

e Direction first - details later
International experience shows that early national clarity about ambition and system role
has often been more crucial for implementation than having all the details resolved from
the start. In several European countries, the state has chosen to clearly point out why
fully automated transport should be introduced, what societal problems they are
expected to address and in what overall system role they should be developed. This has
created sufficient security for both public actors and industry to begin establishment,



piloting and collaboration at scale.

I France: Clear state goal as an enabler
e The state has communicated early on that fully automated mobility services will contribute to
transport policy goals such as accessibility, territorial cohesion and the completion of public
transport.
e The focus has been on direction and areas of use, rather than detailed service design.
e Regulations and support structures have subsequently been adapted to enable local
implementation within this framework.

Lessons learned:
Clear political ambition and system logic have given public and private actors sufficient security to
act, despite the fact that all operational details have not been established from the start.

ermany: Direction through frameworks and model regions
. G Direction through f rks and model regi
e A national legal framework for fully automated vehicles was established at an early stage.
e The state has pointed out overall ambition and enabled implementation, but left implementation
flexible.
¢ Model regions have been used to combine national direction with local application and learning
in practice.

Lessons learned:
A clear national focus in combination with local freedom of action has enabled both industrial
establishments and systematic learning, without locking development too early.

National ambition is not enough without local support

At the same time, international experience shows that national strategy and regulations
are not in themselves sufficient to enable actual roll-out. In one European country, an
early national initiative initially led to great interest from international players. However,
when concrete establishment was to be discussed with a larger city, a lack of consensus
emerged regarding roles and responsibilities at the local level, which in practice slowed
down development. The example illustrates that successful implementation requires
coordination between national direction and local application.

Ecosystem engine— Swiss model for collective driving force
A concrete example of successful multi-layer coordination is the Swiss Association for
Autonomous Mobility (SAAM). SAAM is a national platform where actors from the public
sector, industry, research and the mobility industry jointly drive the development of AV
mobility in Switzerland. By bringing stakeholders together under a common umbrella,
SAAM has succeeded in:
o create a clear national dialogue and common agenda for establishment,
o offer a neutral place for the exchange of experiences, common principles and
learning between pilot projects,
o function as a driving force for collaboration between the city, region, authorities
and private actors, rather than merely as an advisor.
https://www.saam.swiss/

Denmark also launched a similar organization in January 2026: Strategic Alliance for
Autonomous Mobility in Denmark.https://saam.dk/
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4.5 Traffic, liability and usage rules for fully automated traffic

The introduction of fully automated vehicles in Sweden is currently affected less by technical
limitations and more by how use, liability and service logic are regulated in practice. To enable
series production, significant progress has been made at EU and UNECE level, particularly
through work on technical regulations for type approval of fully automated vehicles.

At the same time, the development of rules for how these vehicles may be used in traffic (for
example, traffic rules, division of responsibilities and operational setup) has not developed at the
same pace. Within UNECE, these issues are mainly handled in the WP.1 (Road Traffic Safety)
working group, where the work on adapting international traffic rules to automated driving has
progressed more slowly than the development of technical vehicle rules. This has contributed to
the situation that many countries are now facing: technology is increasingly getting ready to be
type-approved, but the framework for use in actual traffic is still under development.

With technical regulations in place at the EU level and series production approaching, this issue
is becoming increasingly central. For Sweden, it is therefore very much about clarifying how fully
automated vehicles can be used in practice: in traffic, in mobility services and in interaction with
other parts of the transport system.

4.5.1 Three levels of regulation and responsibility

Rules that affect the introduction are developed at several levels in the transport system. Each
level fulfills different functions; from technical vehicle rules to rules for use, liability and the local
traffic environment, and it is the interaction between them that determines how the introduction

works in practice.

Three levels shaping the use of fully automated vehicles

UNECE / EU-level [l

Regulates the autonomous vehicle
through type approval

Type approval (large series) from 2027
Common technical basis

Use, responsibility and service logic are
determined nationally.

National-level : =

Regulates use, responsibilities and operation

Missing from today's regulations (example):
@® who is the driver/responsible for automated operation
® how to grant an operating license for an AV service

® how commercial traffic/services are to be regulated

The current rules are based on traffic
with @ human driver in the vehicle.

Local-level
Affects how services are used in the traffic
environment

Affects by:
@ Jocal traffic regulations, digital regulation, elc.

@ prioritization of area, stops, zones, etc.

Lacks a clear date in relation to r

regulation.

UNECE and EU level’is developing a regulatory framework for type approval, including the

approval of longer series from 2027. These regulatory frameworks are crucial to enable series

production and create a common technical basis within the Union. At the same time, the EU
regulates to a very limited extent how the vehicles are actually to be used in the transport

system, how services are organized or how responsibilities are to be allocated in operation. The
EU thus sets the technical basic prerequisite but leaves the logic of use to the national level.

7

UNECE World Forum for Harmonization of Vehicle Regulations (WP.29).
Regulation (EU) 2022/1426 and related delegated acts on automated driving systems.



National level needs to adapt rules for, among other things, traffic and liability rules: who is
responsible when there is no physical driver in the vehicle, how operating permits and
supervision should work for commercial operations, and how professional traffic/services can be
operated without a driver in the vehicle. In Sweden, current rules are designed for traffic with a
human driver and established traffic types, which means that fully automated vehicles and
services are in practice handled via restrictive exceptions and trial rules. In Sweden, there is
currently no general ban on the use of AVs. At the same time, large parts of the regulations are
designed based on conventional vehicles and drivers, which creates ambiguities around liability,
permits and operations.

At the regional and local level, actors such as municipalities, regions and the Swedish
Transport Administration influence how AV services are used through traffic planning, public
transport organization, local traffic regulations and allocation of street space. At the same time,
the local level lacks a clear mandate, national guidance and common principles for how AV
services should be managed. This creates uncertainty about what can and should be regulated
locally, and what requires national decisions.

4.5.2 Where the gaps arise in Sweden - the actors' perspectives

Responsibilities and roles in fully automated operation

A fundamental challenge concerns responsibility and roles in fully automated operation. Today's
Swedish traffic regulations and liability systems are mainly designed for traffic where a human
driver has direct responsibility for the vehicle's performance. When driving is instead performed
by an automated system, questions arise about how responsibility should be distributed
between different actors, for example in the event of incidents, rule violations, system errors or
customer-related events.

The industry highlights this as one of the biggest obstacles to moving from pilot operations to
more extensive operations. For commercial players, clear liability rules are a prerequisite for
insurance, risk assessment and investment. Markets where the division of liability is perceived
as unclear are therefore less prioritized. Public players also describe uncertainty about how
liability should be assessed in practice, which may contribute to caution in permit processes and
local application.

Internationally, several countries have therefore begun to develop new liability structures, where
in certain situations the responsibility can be shifted from an individual driver to a legal entity
responsible for the operation of the fully automated system. This is seen, for example, in
legislation and policy development in countries such as Germany and the UK, as well as in the
ongoing international work within the UNECE on regulations for these driving systems and the
use of such systems in traffic.

From experimental operations to permanent operation
Sweden currently has a pilot regulatory framework for fully automated vehicles that is
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fundamentally enabling. For example, it is possible to conduct commercial operations and, in
some cases, to remove safety drivers. This sets Sweden apart from several other countries. At
the same time, dialogues with the industry show that in practice the regulatory framework is still
perceived as restrictive and unclear when it comes to the possibility of establishing operations
on a larger scale. Examples highlighted are uncertainty about the division of responsibilities in
unmanned operations, limited guidance on how commercial operations should be assessed
within the pilot regulatory framework, and difficulties in planning a gradual expansion from pilot
to more extensive operations.

A key limitation is that a human driver or responsible person must still be designated in fully
automated operation, regardless of whether the person is in the vehicle or remotely. This means
that in practice the responsibility system continues to be based on driver logic, even though the
vehicle is driven autonomously. The industry highlights that this creates uncertainty around the
distribution of responsibility, insurance issues and operational design, and that the pilot activities
therefore do not fully reflect the intended long-term operating model.

The issue of operation without a safety driver is also repeatedly raised as problematic,
especially in the absence of clear rules for responsibility and an operational setup in fully
automated driving. Even if the regulations formally allow such operation, the process and
requirements for getting this approved are perceived as unclear. There is a lack of transparency
regarding which criteria must be met, how assessments are made and how decisions can be
predicted over time. This makes it difficult for actors to plan technical development, investments
and rollout.

The industry further describes that the permit processes in Sweden are perceived as slower and
less predictable compared to some other countries. As a comparison, examples from Germany
and the USA are often cited, where authorities work to a greater extent with programs or model
regions that enable recurring permits and gradual expansion of operations. At the same time,
the dialogue with Swedish authorities is emphasized as constructive and solution-oriented once
the process is underway. The challenge is therefore not primarily assessed in the competence
or willingness of the responsible authorities, but in the lack of a more standardized permit
process where actors can move from limited tests to larger pilot operations and then to more
permanent operation through step-by-step permits.

Overall, this means that the current experimental framework works well for individual projects
and limited testing, but to a lesser extent as a strategic bridge to early commercial operation and
incremental scale-up. In the absence of clear accountability rules, predictable processes and
defined development steps, each expansion risks being treated as a new exception, rather than
as the next step in a planned development from testing to commercial operation.

Long-term direction and gradual regulatory development

The industry repeatedly highlights that pilot activities, even in an expanded form, are not in
themselves sufficient to justify larger investments, establishments and long-term presence. For
commercial actors, it is crucial to understand in which direction the regulatory framework is



expected to develop over time and what basic principles will eventually apply to larger-scale
operations.

The industry is therefore not asking for a fully developed regulatory framework today, but for a
communicated vision of how a long-term and scalable regulatory framework is intended to
function. It is about creating predictability around responsibilities, permits, possible regulation of
services and interaction with the transport system, even if all the details are not yet determined.
Without such a direction, it will be difficult for actors to assess whether today's attempts are a
step towards permanent operations or an isolated dead end.

At the same time, there is a broad consensus, including among authorities, that a long-term
regulatory framework needs to evolve gradually in line with technological development, practical
use and increased knowledge. Early rollouts and controlled operations can therefore be used as
a source of data, experience and insight, which can gradually be translated into adjusted
requirements, clearer division of responsibilities and more effective permit processes.

The key is therefore the combination of two perspectives:

e a clearly communicated long-term direction, which shows where Sweden is heading and
which principles should apply to operations at scale, and

e an adaptive regulatory logic, where the regulations develop in line with actual use,
learning and monitoring

For Sweden, this means that experimental activities should be seen as an integrated part of a
longer introduction track, rather than as a parallel regulatory framework without a clear
connection to a future goal.

Regulation of services — not just vehicles

A recurring observation, especially from cities, is that the discussion about regulations often
focuses on the vehicle and its technical characteristics, while what actually affects the transport
system is how the service is used. This includes, for example, where and how the vehicles
operate, how pickup and drop-off take place, how empty driving is handled, and how the service
interacts with public transport and other modes of transport.

Municipal stakeholders are therefore highlighting the need for clearer frameworks for the use of
services in the transport system, not just rules for the technical safety of vehicles. Without such
a framework, it will be difficult to steer the introduction towards transport policy goals and
societal benefit.

At the same time, national authorities emphasize that these issues largely concern the
regulation of service and professional traffic rather than automation per se. AV mobility services
should therefore be fundamentally covered by the same principles as other commercial traffic,
to avoid creating a separate regulatory framework linked solely to automated technology.

This illustrates a central gap in today's regulatory framework: the need to be able to control how
mobility services are used and affect the transport system, without necessarily introducing



special rules solely based on the vehicle being fully automated.

Input from the outside world

e Too high entry requirements in early attempts risk becoming inhibiting
Experience from Germany, among others, shows that excessively high requirements
already in the experimental phase can have the opposite effect than intended. When the
requirements approach those for full-scale operation early on, the experimental activities
become resource-intensive, slow and difficult to use as a learning tool. The industry
points out that in practice this limits the number of actors who can participate, reduces
the scope for experimentation and delays the knowledge building that regular
Vecklingenis dependent on. Several countries have therefore begun to distinguish more
clearly between requirements for initial trials, controlled operation and more permanent
operations.

e “Behavioral law” — regulation of human behavior around the vehicle
An often underestimated aspect in regulatory development is what is sometimes referred
to as behavioral law: how human behavior and responsibility around the vehicle are
handled when driving is performed by an automated system and a driver is no longer on
board the vehicle. Examples raised in several countries are how situations such as
accidents, breakdowns, warning signals, interaction with emergency services or
responsibility when vehicles are stationary should be handled. In traditional traffic
legislation, these issues are largely implicitly linked to the driver. When a driver is no
longer in the vehicle, there is therefore a need to regulate more clearly how such
situations should be handled in practice, rather than being left to interpretation in each
individual case.

This chapter illustrates how implementation requires not only technical regulations, but also
clear frameworks for responsibility, use and interaction in the transport system.

4.6 Strategic values that can make Sweden an attractive AV
market

The dialogues within the framework of the Transformation Map show that market size and
volume potential are a central criterion for industrial establishment decisions. In this respect,
Sweden, as a relatively small market, has limited opportunities to compete with larger countries
and regions.

At the same time, the dialogues show that industry priorities are not solely driven by market
volume, especially at stages where the technology is still being developed, roll-out strategies
are being established, and regulatory risks are being managed. Several actors point out that
smaller markets can be attractive in early phases if they offer clear institutional conditions,



relevant use cases and an environment where the technology can be demonstrated in real
operation.

Against this background, the strategic values that, according to the work in this report, can
contribute to strengthening Sweden's attractiveness for the establishment and long-term scaling
of AV mobility services are summarized below.

STRATEGIC VALUES MAKING SWEDEN AN
ATTRACTIVE AUTONOMOUS VEHICLE (AV) MARKET

STRATEGIC ASSET

ALIGNMENT BETWEEN SOCIETAL ROAD SAFETY AS A
GOALS AND AV DEPLOYMENT . € COMBINATION OF USE CASES

{2 Zero Emissions

@ Safety
= Efficient Transit

Swedish cmes have clear goals for sustainable mobility, road Sweden has developed a perspective where safety is

safety, and reduced traffic. Sweden can serve as a reference integrated into governance momtonng and accountability. cZ:ecgg{"nlt’nl::t?t%nh?éIfs::v:tﬁﬁza:;?oﬁurglt'gsy %’g&"gg&gﬂg‘:‘ﬁ:&
environment where automated mobility is demonstrated This creates an environment where safe operation can be and better conditions for commercial sustainability ¢
in harmony with clear societal objectives. demonstrated in a credible manner. A
o NORDIC MARKET LOGIC COMPETENCE, TESTING, AND WINTER CLIMATE AND
ECOSYSTEM CLUSTERS OPERATIONAL ROBUSTNESS
w Researché - Academia ., N
-15°C
= - ;S I
2 CLUSTERS
\ X
o @ﬁ o]
i i = 4 bl Ecosystem Industry Swedish traffic environments are periodically character 7ed by
Several actors plan their expansion based on regional rather Sweden has an established cluster in vehicle development, snow, ice, and low temperatures. This provides the opportunity
than strictly national markets. A regional context can automation, and road safety, along with advanced testing to test and demonstrate how fully automated systems
increase overall market relevance. and demonstration environments. function under varying conditions.

Finally, Sweden has an established tradition of collaboration between authorities, cities, regions
and businesses in the transport sector. This collaborative model has historically been a strength
in the development of new mobility systems and is also an important prerequisite for managing
the systemic change that automated mobility entails.

4.7 From insight to action — the need for a coordinated model

The analysis in this chapter shows that implementation is not just a matter of technology or
individual regulations. The challenges instead relate to how goals, governance, regulation and
actual use in the transport system are linked in practice.

International experience shows that many countries have primarily focused on establishing
formal regulatory frameworks. This has often created clarity at a legal level, but at the same
time left other questions open, such as how technically approved vehicles should be integrated
into the transport system, how liability should be handled in operation, and how the transition
from pilot projects to more extensive use should take place.

Dialogues with both industry and public actors in the work on the Transformation Map therefore
point to the need for a more coherent approach. Regulation is a central prerequisite, but needs
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to be developed in interaction with governance, permit processes, local implementation and
actual rollout of services. Overall, the analysis shows that three areas need to be developed in
parallel:

e Governance and policy, which clarifies the national goal and the role that AV mobility
services should play in the transport system.

e Regulation of vehicles, traffic and services, which creates legal certainty, division of
responsibilities and predictability from trials to permanent operation.

e Rollout and ecosystem, where actual use, collaboration and learning enable the
transition from individual initiatives to more scalable application.

The next chapter introduces The transformation map, which aims to operationalize these
insights into a concrete and coordinated development model for the introduction of fully
automated mobility services in Sweden.

Framework - Coordinated Mational Model

2a. Vehick and Traffic Regulations

(Safety assurances, distribution ofresponsibility, vehicle approval, and regulatory predictability)




5. Transformation Map - an overall picture of the
transition

The insights presented in Chapter 4 show that the introduction in Sweden cannot be reduced to
a single reform, a new set of regulations or a pilot project. Instead, it is about a broader
transition where several parts of the transport system (for example, governance, regulation,
actor roles, market and actual use) need to develop in interaction over time.

Against this background, the following is introduced: The transformation map as a tool to
structure and support this transition.

The transformation map differs from a traditional strategic roadmap. A roadmap is often used by
an individual organization to plan its own activities towards a clearly defined goal. The
transformation map instead takes as its starting point the fact that the change required is
system-wide, involves many actors with different mandates and time horizons, and cannot be
implemented linearly or sequentially. At the same time, the Transformation Map is based on a
common goal image for the desired system development, which serves as a direction and
unifying reference rather than a static end state.

In this work, transformation is defined as something continuous and ongoing, rather than as a
time-limited change effort. This means that new insights, experiences and conditions
continuously influence how the next step should be taken. The transformation map is therefore
not intended as a static document, but as a common frame of reference that can be updated
and adjusted in line with learning, technological development and actual use.

A central purpose of the Transformation Map is to make visible how different activities and
decisions are interconnected across multiple levels. It will contribute to:

e create a common understanding of which blocks of change need to be in place,
e identify and structure priority actions, and clarify important dependencies between them,
e and support learning and feedback between policy, regulation and practical rollout.

By gathering these perspectives in a common map, it becomes possible to have a more
structured dialogue between actors who otherwise often operate in parallel tracks. The
transformation map should therefore not be seen as a ready-made solution, but as a tool for
coordination, prioritization and joint learning on the path towards safe, socially beneficial and
scalable use of fully automated mobility services in Sweden.

The following section presents the structure of the Transformation Map, its various blocks, as
well as identified concrete measures and the next steps in the transition.

5.1 Target goal

The transformation map is based on a common goal for how fully automated passenger

-



transport should be developed and integrated into the Swedish transport system.

This target is not a formally decided national policy, but a proposal developed within the
framework of this work. However, it is intentionally designed in line with already established
transport policy goals and societal ambitions and is therefore considered to be both realistic and
compatible with Sweden's overall direction.

2027 - Interim target

By mid-2027, basic national conditions must be clarified to enable a larger rollout of fully
automated passenger transport.

The interim goal is therefore to move from the analysis and pilot stage to a position where
Sweden is perceived as a predictable market that is ready for real rollout. The risk for both
public and commercial actors to invest in Sweden should be perceived as reasonable.

2030 - Integrated part of the transport system

Automated road transport is an integrated part of the Swedish transport system and
contributes to meeting transport policy goals through safe, efficient and sustainable mobility
throughout the country.

At the same time, Sweden offers attractive and predictable conditions for actors who want to
establish and scale fully automated mobility services.

Being an “integrated part’” does not mean that fully automated transportation will be everywhere
or dominate the system by 2030. It means that:
e regulations and permit processes are established, functional, and perceived as relevant,
e multiple use cases are in operation, potentially both commercial and public,
e services interact with public transport and other forms of mobility,
e and that fully automated transport is considered a natural part of the transport system,
not an exception or experiment.

At the same time, Sweden should offer attractive and predictable conditions for actors who want
to establish and scale AV mobility services. The goal thus combines two perspectives: societal
benefit and competitiveness.

5.2 Three continuous layers

The transformation map is not a collection of stand-alone initiatives. It is a coherent system
model for how Sweden can move from fragmented experiments to a scalable and long-term
integrated use of AV mobility services.

The illustration shows how three strategic layers, Governance & Policy, Regulation and Rollout
& Ecosystem, together create system conditions for the 2027 interim goal and subsequently
enable an institutionalized and scalable model until 2030.



The logic is sequential but interconnected:

e Governance & Policy— sets direction, mandate and common principles.

e Regulation— establishes a structured and predictable game plan for use and operation.

e Rollout & Ecosystem- translates the framework into actual application in the transport
system.

Together, these layers create a logic where each level enables the next. Without national
direction, there is no stability. Without functioning regulations, there is no predictability. Without
a structured rollout model, there is no transformation.

The transformation map is therefore not a linear timeline, but a transformation logic of how
Sweden systematically builds conditions: from political ambition to permanent operation.

In summary, the Transformation Map means that by mid-2027, Sweden will have:



Governance & Policy

National coordination without detailed
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5.2.1 Governance & Policy

Governance & Policy describes how Sweden creates the institutional and political conditions to
enable a controlled, coordinated and legitimate introduction.

Priority actions until the 2027 interim target

The goal by mid-2027 is for these system prerequisites to be established. This means that
direction, division of responsibilities and basic policy principles are decided and communicated,
so that actors can act with predictability.

This layer is therefore not about detailed regulation, but about creating the political and
institutional framework that makes the other parts of the Transformation Map feasible.

Initial AV strategy adopted and communicated >

The strategy should establish a clear, politically anchored direction for how the
implementation should take place, why it is prioritized and how it should contribute to transport
policy goals, societal benefit and strengthened innovation and competitiveness.

The strategy should not detail local solutions or technical choices, but create a common
direction and clarity for public actors and the market.

A national AV strategy should:

Establish a goal image
Clarify why Sweden wants to enable fully automated services (safety, accessibility,
climate, innovation, competitiveness).
Clarify the role of the state and local actors in the implementation.
Set an overall direction for adoption, scaling, and learning.
Clarifying how Sweden intends to interact with EU regulations and international
developments.

e Adopted at the national level and constitutes a reference framework for continued
regulatory development and implementation.




Positioning for establishment and competitiveness >

Sweden has made it clear how the country is positioning itself as an attractive environment for
the development, testing and commercial implementation of AV mobility services.

The measure aims to strengthen Sweden's competitiveness by creating clarity, visibility and
coordination, both for domestic innovation and for international players considering
establishment.

Clear communication of Sweden's regulatory model and implementation principles.
Coordinated structure for dialogue with international and national actors.
Identification and visibility of Swedish areas of strength (e.g. vehicle development,
safety, electrification, digital infrastructure, and system integration).

Link between transport policy, innovation policy and skills supply.

Increased international presence and profiling in relevant forums.

Governance and collaboration model established >

Sweden needs to establish a clear and functioning governance and collaboration model for
the introduction of fully automated mobility services, adapted to the existing administrative
structure and division of responsibilities. The model should create clarity in mandates and
decision-making paths and ensure effective coordination between levels without establishing
new permanent structures unnecessarily.

A functioning model should be based on three complementary functions:




« National ambition and long-term direction
S « Allocation of mandates ﬁ\gf
1. Political Level (The Government) * Appointment of a national coordinator

« Legislative amendments and overall priorities
« Providing clear mandates and ensuring funding where needed

« Brings together government agencies f\&)'
2 « Responsible for managing and updating the national roadmap g
2 National coordinatlon Function « Ability to ensure harmonization between regulation, policy, and implementation

« Role as a formal point of contact with industry, regions, and municipalities

« Platform between public actors, industry, municipalities, and academia %;%

« Catalyst for deployment, learning, and innovation
3. Collaboration and Ecosy8tem Function « Contribute to identifying barriers and development needs

« Link between operational reality and agency work

The functions do not replace each other but fill different roles in the chain of command. By the
2027 interim target, functions should be formally designated, roles clearly defined and the
collaboration structure established and communicated.

Documented division of responsibilities >

To enable a predictable and effective introduction, responsibilities and mandates between the
state level, authorities and municipalities need to be clearly defined and documented.

Unclear division of responsibilities risks leading to duplication of work, delays and uncertainty
for both public actors and the market. A common and communicated responsibility map is
therefore a basic prerequisite for coordinated implementation.

The work should include:

Clear demarcation between national permit review and local application.
Clarification of responsibilities in safety assessment, monitoring and supervision.

e Description of responsibilities and mandates when transitioning from experimental
operations to permanent operation.

e Clarification of the division of roles between government agencies in matters relating
to regulatory development, guidance and implementation.

By the 2027 interim target, the division of responsibilities must be documented, decided within
the relevant organizations and published as a reference framework for relevant actors.

46



Implementation principles established >

Implementation principles can be advantageously packaged and communicated as a national
guide or reference framework. They can then:

e Provide municipalities and regions with support in local decisions.

e Give authorities guidance in regulatory and supervisory development.

e Give the industry predictability around Sweden's stance and ambition.

Examples of what such principles could include:

Security ambition

A common and politically anchored security ambition for fully automated road transport, in line
with Vision Zero. This creates stability in regulation development and reduces the risk of
fragmented security requirements over time.

Controlled and gradual introduction
The implementation is structured:
e Basic regulation is established first.
e Experimental activities are used as a regulatory bridge.
e Rule development occurs gradually, based on actual operation and experience.

This signals that Sweden is neither blocking technology nor allowing it to be completely free,
but is working with a controlled model.

Basic principles for security screening and data sharing

e Clarity on the principles that govern the assessment of the possible establishment of
foreign actors.

e Permits, supervision and policy development should be based on a combination of
operational data, simulation and verification. Learning is integrated into the
governance and used to gradually develop regulations and application.

This strengthens both political legitimacy and public trust.

Integration into the transport system
AV-services should be developed in interaction with the existing transport system and
transport policy goals. Private actors, public transport and municipal planning should be able




to cooperate rather than counteract each other. The principle makes it clear that AV services
are considered part of the transport system, not as a decoupled technology sector.

Technology neutrality and competitive neutrality
Rules and governance should not favor specific technical solutions or individual actors.
This is central to legal certainty, EU harmonization and international credibility.

In this way, the national orientation becomes not just a political document, but a practical first
tool for coordinated implementation.

Citizen dialogue and transparent implementation

The introduction of AV mobility services should be characterized by transparency and active
community involvement. Citizen dialogue, clear communication and openness about safety
and responsibility are central to building long-term legitimacy and trust.

Demonstration and learning environment resourced >

To enable both controlled introduction and a clear market signal, one or a few model regions
or reference cities should be prioritized nationally. These environments fulfill several functions:
Learning and rule development

e Test the division of responsibilities, service logic and supervision in practice

e Create structured data collection and experience feedback

e Form a regulatory bridge between trials and permanent operation in practice

Establishment and market signal
e Signal national ambition and long-term perspective
e Create sufficient volume and continuity for industrial presence
e Enable more widespread rollout rather than isolated pilot projects

A resourced model region thus functions not only as a test environment, but as a concrete
establishment platform that can attract investments, expertise and partnerships.

When establishing public AV services, national risk sharing in the introduction phase is
necessary to manage the initial investment and uncertainty threshold.

By the 2027 interim target, at least one such environment should be identified, structured and
clearly communicated within the framework of the national model.

Perspective 2027-2030
After the 2027 milestone, the focus shifts from establishing direction and structure to
consolidating and integrating them into regular systems. During the period 2027-2030, the
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national direction, governance model and the implementation principles will gradually be
converted into permanent practice. This means, among other things:
e That the national strategy develops from political direction to an integrated part of
transport policy and planning processes.

e That the collaboration model is stabilized and used on an ongoing basis rather than on a

project basis.

e That the division of responsibilities is applied consistently and adjusted if necessary,
based on experience.

e The implementation principles are gradually operationalized in the form of guidance,
tools and established working methods.

e That structures for citizen dialogue and community engagement develop in step with
broader implementation.

e That frameworks for data sharing, cybersecurity and security screening are deepened
line with increasing volumes and complexity.

e That Sweden maintains and develops its international position through actual
implementation rather than just policy development.

By 2030, the governance of AV mobility services should be integrated into regular institutional
structures, with stable collaboration between levels and harmonized national application, and
any financing models should be developed from introductory support to long-term sustainable
business arrangements.

5.2.2 Regulation

As previous results show (chapter 4), traffic, liability and usage regulation is a prerequisite for
the introduction of fully automated vehicles.

Sweden currently has an enabling experimental regulatory framework, but this is mainly
designed for limited projects. To enable the target defined within the framework of this work
(national conditions in place 2027), it is necessary for the regulation to develop from an
exception-based model to a structured and predictable framework for permanent operation.

In addition to the investigations already carried out, the Swedish Transport Agency has begun
internal work to structure the authority's path forward in this regard. The transformation map
does not take over this work, but rather clarifies the system-wide context in whichregular
Vecklingenneeds to work.
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Long-term regulatory framework

Stepwise establishment of a systematized regulatory framework

Interfaces between EU, national and local levels >

The development of a Swedish framework for fully automated mobility services takes place in
a multi-level system where EU/UNECE, national and local levels have different but partly
overlapping roles. To enable a predictable and scalable implementation, the interfaces
between these levels need to be clear, both in principle and in practical application.

At the EU and UNECE level, regulations are mainly developed for type approval and technical
safety requirements for automated vehicles, but in some cases the use of automated systems
is also regulated, for example through EU Regulation 2022/1426.

The national level is primarily responsible for how vehicles and services may be used in the
traffic system, including traffic rules, division of responsibilities, permit processes and
supervision.

The local level influences how services are used in the actual traffic environment through, for
example, local traffic regulations, speed limits, geographical restrictions, stops and mobility
planning.

Three levels of regulation and responsibility - interfaces in a multi-level system
lllustrates the current direction and desired goal for the division of responsibilities between the EU,
national and local levels — interfaces that need to be established.

I .
UNECE/EU-level - National-level m mm Local-level *
Technical requirements and type-approval Regulates its use through traffic rules Local traffic regulations and operating environment
Type-approval of fully automated vehicles
Security performance and system behavior Tariff & Liability Rules
Manufacturer's responsibility Data infrastructure, incident reporting, security indicators
Standards, reporting and incident data Operating permit alternatively = Submission
Commaon rules for operator certification (coming) Supervision and sanctions

Local traffic environment and local traffic regulations
Permission for boarding/disembarki rbside, stops
Infrastructure (road standard, digital data, map data)

To avoid double regulation and fragmentation, the following interfaces need to be clarified in
relation to AV mobility services:

e How existing permit processes should be applied when establishing AV services.

e How municipal statements and local traffic regulations interact with national permits.

e How potential conflicts of interest between national and local levels are handled in
practice.
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e How Swedish application interacts with the EU's and UNECE's continued regulatory
development.

Safety ambition & liability framework established >

The development of a long-term regulatory framework for fully automated road transport is
already underway within the Swedish Transport Agency. In its investigation, the agency has
proposed a direction towards a more system-based regulatory framework for an automated
road transport system, taking inspiration from, among other things, France's ARTS model.

The staircase structure illustrated below builds on and interprets this work. It is not
disconnected from ongoing government processes, but rather places the Swedish Transport
Agency's regulatory development in a broader transformation context and clarifies how
different parts need to be established in a logical order over time.

Sweden is therefore not starting from scratch. There are already existing proposals, EU legal
frameworks and regulatory experiences. The transformation map brings together these
building blocks in a coherent construction logic.

4. Deployment

Intermediate
Goal 2027

3. Traffic/Operational Rules

2. Liability Rules

1. Safety Ambition "

Until the 2027 interim target, the first two steps will be in force:

Vehicle Category
Professional Traffic
Traffic Medicine

1. Security ambition

The basis for the regulatory framework should be a nationally anchored safety and societal
ambition for an automated road transport system. This should be based on the transport
policy goals, which include both the functional goal (accessibility, accessibility and efficiency)
and the consideration goal (traffic safety, environment and health).




In practice, this involves, for example, clarifying:

system-level security goal

acceptable risk levels in the introduction and operation of automated vehicles

how automated mobility services should contribute to transport policy goals such as
accessibility, accessibility, environment and safety

In this context, traffic safety is a central part through Vision Zero, which is part of the
consideration goal within transport policy.

A clear focus on transport policy goals creates stability and a reference point for subsequent
regulation and reduces the risk of fragmented requirements in later stages. The documents
can, for example, be prepared by the Swedish Transport Agency and then decided by the
government or parliament.

2. Liability rules

The next step is to determine who bears responsibilities and is responsible for what when the
traditional driver role no longer applies.
There is already a significant existing basis in the form of:

e SOU 2018:16

e Ds2021:28

This means that Sweden has the opportunity to relatively quickly establish a legal basis for
obligations and responsibilities in automated operations, rather than starting from scratch.
Clarified responsibilities are a prerequisite for insurance, supervision, commercial operations
and investment decisions.

Trial operations 2.0

A regulatory bridge enabling learning and commercial operations.

Modernised and scalable trial framework >

The development of a long-term, system-based regulatory framework takes time. At the same
time, there is a need to enable early establishment, commercial operation on a limited scale
and practical learning.




The experimental activity therefore fulfills a crucial function, but in its current form it risks
becoming a parallel exemption system, rather than a structured path towards permanent
operation.

The Transformation Map therefore defines an updated pilot, Pilot 2.0, as a regulatory
introduction phase. It will:

enable controlled commercial operation,

create structured learning,

serve as a test bed for future regulations,

and constitute a clear bridge towards the long-term regulatory framework.

It does not replace permanent legislation but is a tool for building it.

Scope — what the updated pilot activity should include

In dialogues with both international AV actors and the Swedish Transport Agency, several key
elements have been identified as particularly important to include in an updated pilot project.
These elements constitute a reasonable starting point for the scope of Pilot Project 2.0.

At the same time, it is important to emphasize that the scope should not be static. The
introduction phase should be a dynamic tool, where new questions and components can be
included as experience is generated and parts of the long-term regulatory framework need to
be pressure-tested in practice.

Based on the dialogues carried out, the scope can be structured into three main areas:

e Responsibility and permission
o Clear connection between liability rules and permit review.
o Clarified relationship between ODD (Operational Design Domain) and the
geographical and functional boundaries of the state.
o Structure for conditional introduction

e Operation and scaling

Possibility of gradual ODD expansion and volume increase.

Inclusion and “fast-tracking” of EU type-approved ADS vehicles.

Clear criteria and processes for terminating safety drivers where relevant.
Possibility to use remote technical monitoring or remote support where
justified.

o
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e Process and long-term perspective
o Transparent and predictable permit process and timeframe
o Clear criteria for transition from trials to more permanent operation




In summary, Pilot 2.0 should not only enable individual pilot projects, but be designed as a
regulatory tool to both introduce and develop the regulatory framework in practice. It should
be able to handle early commercial operation, while generating the basis required to build the
next step in the long-term, system-based regulatory framework.

Mandate — what scope for action is required
For Experimental Activities 2.0 to function as a regulatory bridge, a structured review of the
existing mandate and any need for supplementation is required.

Three levels of scope for action can be identified:

Mandate level 1 — Application within existing mandate
e Clarified interpretation of current regulations
e Adapted permit practice within existing frameworks
e Adjustment of regulations and internal processes

This level allows for relatively rapid adjustment and can be used to improve the clarity and
efficiency of current experimental activities.

Mandate level 2 — Exceptions or special provisions within existing law
e Time-limited exceptions
e Special introductory conditions
e Adaptations that enable, for example, operation without a safety driver under
controlled conditions

This level requires clear analysis and political support but can be used to enable more
advanced operations without the need to rework the entire regulatory framework.

Mandate level 3 — Amendment to law or regulation
e |egislative changes enabling a more permanent introduction instrument
e Clarified division of responsibilities
e Adjustments harmonizing national law with the EU ADS framework

This level is more time-consuming but crucial to avoid the introduction phase getting stuck in a
permanent “trial mode”.

Link to the Transformation Map: The mandate issue is not a separate legal exercise, but a
central part of the logic of action in the Transformation Map:

It determines which measures can be implemented until the interim target of mid-2027.
It clarifies which initiatives require government decisions or authority action.

It creates transparency towards the industry about what is possible, when and under
what conditions.
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A structured mandate review should therefore be a prioritized measure in the Transformation
Map, with a clear division of responsibilities, timetable and decision-making paths.

Supervision and learning model implemented >

To enable secure and scalable development, oversight, data reporting, and learning need to
be an integrated and permanent part of the model.

The supervision and learning model should ensure that experiences from actual operation,
both within the introduction phase and commercial operations, are systematically fed back into
regulatory development and permit review.

It should include, for example:
e Structure for monitoring permit conditions.

e Uniform requirements for incident reporting and safety indicators.
e National compilation and analysis of operational data.
e Monitoring of societal effects and system impact.

e Clear mechanism for how experiences influence regulations, practices and safety
ambition.

The model should not only be reactive, but enable gradual adjustment of requirements,
responsibilities and application based on documented experience.

Through a coherent supervisory and learning model, Sweden can combine legal stability with
adaptive development and thereby avoid the regulatory framework becoming either static or
permanently experimental.

Perspectives towards 2030 — Consolidation and system maturity

Once the safety ambition and liability rules are set, the introduction phase is established and the
supervision and learning model is in place, the focus gradually shifts from enabling to
consolidation.

The development until 2030 is not primarily about new principles, but about gradually
establishing a coherent and systematized regulatory framework where the introduction phase
and permanent operation are integrated.

In the staircase structure illustrated above, this means that the following parts are successively
established:

3. Traffic and usage rules



Once the division of responsibilities is clear, the regulatory framework needs to specify when
and how an automated vehicle may be used in traffic. This step marks the transition from a
vehicle and responsibility perspective to a usage and system perspective.

For example, it involves determining:

Basic traffic rules for automated driving

Roles such as operator, remote operator and system administrator

Geographical and functional constraints framework (ODD)

Clearer framework for local application and interaction with municipal tools

The EU ADS and type-approval legislation creates the technical entry ticket, but it is at the
national level that the usage logic needs to be clarified. This step means that fully automated
driving is integrated into the regular traffic regulations, rather than being handled through
exemptions.

4. Commissioning

By 2030, the introduction phase should no longer be the primary tool for operations, but function
as an integrated part of a systematized regulatory framework.
This means that:

e Operating permits and supervision are established as predictable processes

e Successive ODD expansion can be managed within stable frameworks

e Transition from test to permanent operation is operationally proven

e Learning takes place within regular structures, not in parallel projects
This establishes the principles for how operations are permitted and controlled; not how each
individual case is handled in practice. The regulations thus go from being experimental to being
institutional.

From regulation to system
By 2030, Sweden should have:
e A coherent regulatory framework based on transport policy goals, where safety,
responsibility, usage rules and operations are interconnected in a functioning system.
A clear interface and application between UNECE/EU, national and local levels.
A working learning model, where experiences from actual use are gradually translated
into adjustments to regulations, permit processes and application in authorities and legal
systems.
e Aregulatory environment that is perceived as predictable by both municipalities and
market players.

The regulations should then no longer be perceived as an introductory structure, but as a
natural part of the Swedish transport system.

5.2.3 Rollout & Ecosystem

When the regulatory framework creates predictability around responsibilities, permits and usage
rules, conditions arise for business models and establishment decisions, and thus translate



policy and regulation into actual use in the transport system. Without a clear logic of action,
development risks:

e Become fragmented and spread across multiple locations without critical mass
e Driven solely by private business logic without connection to societal goals
e Stuck in recurring pilot operations with no path to permanent operation

Sweden's strategy is therefore based on a conscious choice: to combine the market's innovative

power with a comprehensive public structure for prioritization, implementation and learning.

The aim is to create clear public prioritization and predictability towards the market.
1) Priority use cases defined

regular mobility planning, traffic supply programs and urban development.
It's about identifying where automated services can create the greatest societal benefit, for
example:

Supplementary public transport in low-traffic areas

On-demand services in urban environments
Service trips and special passenger transport
First/last-mile solutions

Automation of existing bus traffic

Integrated taxi services in city centers

2) Coordinated public procurement role
The public sector needs to develop a more coordinated and forward-looking contracting role
by:

e Communicated establishment logic towards the market

e Overall public contracting role in relevant environments

e Clear connection between AV services and mobility goals

This does not mean detailed control of the market, but rather clarification of needs,
frameworks and ambition.

Public demand >

The prioritization of use cases should take place at the municipal and regional level, as part of




Public—private collaboration models >

To enable sustainable and scalable AV services, collaboration between the public sector and
the market needs to develop beyond traditional procurement or licensing.

The collaboration model will create the conditions for new business models that combine
societal benefit with commercial viability.

Clear division of responsibilities between the public sector, operator and any
technology suppliers

Principles of risk and revenue sharing

Need for customized procurement or permit logic depending on service type
Framework for how AV services can be integrated into public transport, service travel
or on-demand structures

Space to test and develop new business models, for example:

Co-financed pilot schemes

Performance-based compensation models

Combination of private operation and public co-financing

Platform collaboration between private actors and public clients

O
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The aim is to establish a stable structure for interaction that enables innovation without
creating
lack of clarity around responsibility, mandate or societal goals.




Implementation preparations completed >

The 2027 milestone does not mean that large-scale permanent operation has already been
established, but rather that the conditions for first operational rollouts have been implemented
in at least one demonstration environment.

Implementation preparations should ensure that the city or region is organizationally,
regulatorily and operationally ready to enable AV services without structural barriers.

By 2027, the following should be implemented in demonstration environment(s):

1. Practical implementation framework developed
e Policies regarding implementation of AV services
e Clear internal process for how the establishment of AV services is handled
e Clear decision-making paths, division of responsibilities and communication channels
between actors.
e Structure for coordination between traffic, urban development, digital infrastructure and
law

This can, for example, be done through a test bed or innovation arena that functions as a
single entry point for establishment and learning.

2. Local environment and organization prepared
e Local traffic regulations and mandates analyzed
e Prepared areas for boarding and disembarking, set-up and operational logistics
e Coordination with public transport and other operators
e Internal competence and contact points defined

The goal is not to optimize all future scenarios, but to enable initial operations in a controlled
manner.

3. Structure for follow-up and knowledge transfer established
e Defined model for collecting and analyzing experiences
e Routines for sharing learning between cities and national actors
e Link to national learning structure

This ensures that experiences from demonstration environments do not stay local but
contribute to the gradual improvement of national application.




Before the first major operational rollout, the framework for transitioning from testing to
permanent operation should be clear. It should be clear:
e How test operations can transition to permanent operation
What criteria must be met (safety, societal benefit, stability)
How responsibility, supervision and follow-up change over time
How experiences are structured and utilized nationally

This does not mean that the model is fully developed, but that the principles for the transition
are defined before major operations begin.

A clear transition structure reduces regulatory uncertainty and is crucial for actors to dare to
invest long-term in establishment, competence and infrastructure.

Structure for transition to permanent operations >

The starting point is that AV should work in existing infrastructure. Adaptations should be
proportionate, needs-based and gradual.

How to manage curbside pick-up and drop-off zones
How setup, charging and operational logistics can be solved
How coexistence with walking, cycling, public transport and other traffic is ensured

It is not about creating new infrastructure systems, but about clarifying what is sufficient for
safe operation and how local adaptations should be handled consistently.

By defining a nationally anchored minimum level, the risk of each municipality developing its
own requirements is reduced, which could otherwise create fragmentation and increased
establishment costs.

Minimum requirements for physical environments defined >

What requirements are placed on road markings, signage and the traffic environment?




Principles for digital connectivity and data flows >

AV depends on robust connectivity and structured data flows.

What role does connectivity (4G/5G/6G, etc.) play in operations?

How communication between vehicle, operator and authority should work
How operational data can be shared for supervision and monitoring

How responsibility for digital robustness is distributed

This does not mean that all technical solutions are fixed, but that frameworks and
responsibilities are clarified so that operators can dimension their systems, and public actors
can understand their requirements.

Perspective 2027-2030
After the first operational rollouts are completed, the focus shifts from preparation to stabilization
and scaling.

By 2030, we should:

Several stable operational services to be established

Collaboration and procurement logic should be more standardized
Infrastructure principles are widely applied

AV services should be integrated into regular planning processes
Continuous adjustment of business models based on operational data

The development is thus moving from structured introduction to a functioning and scalable
market.



6. From analysis to implementation

This report has described the current situation, identified systemic gaps and specified measures
through the Transformation Map. The next step is not further mapping, but movement.

The regulatory development at the EU level is now entering a phase where series production of
fully automated vehicles will be enabled from 2027. Several international players are planning
commercial expansion during the same period.

This means that the issue for Sweden is no longer primarily about the technology that will come,
but whether the national and local conditions are clear enough when it does.

Sweden has strong automotive and safety expertise, established test environments and
international trust in technical regulatory work. Combined with Vision Zero and clear societal
goals, there is a robust starting point.

The transformation map is therefore not a vision, but an implementation framework for
translating this starting point into actual application.

6.1 Prioritized next steps

Three parallel transitions need to be initiated in 2026.

1. The state — clarifies direction and mandate
e Communicate national direction and implementation principles
e Establish clear coordination functions
e Ensure clear division of responsibilities in fully automated driving

It is not about controlling the implementation in detail, but about creating predictability. A
communicated direction reduces uncertainty for both authorities and market players and
strengthens Sweden's international attractiveness.

2. Authorities — operationalize a scalable regulatory model
e A clear model for transitioning from trials to permanent operation
e Standardized and predictable permitting process for incremental expansion
e Structure for data-driven learning linked to supervision and rule development

Pilot activities should function as a regulatory bridge, not as a parallel track without a clear end
point. Regulatory development needs to be adaptive, but at the same time directed towards a
clear end point.

3. Municipalities, regions and public transport — take an active role in the implementation
e Establish at least one prioritized demonstration environment of national importance
e Consolidate public demand and formulate a coordinated roadmap for use cases
e Integration of AV services into regular planning processes



The introduction will not have a systemic impact if it is driven solely by private initiatives. Public
demand, regional coordination and local implementation are crucial to creating societal benefit.

Parallel Transitions to Enable the Deployment
of Fully Automated Mobility

@ Government

Municipalities

4 3

—
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Deployment in the Transport System
4

PQO?% Users & Societal Benefit

The introduction of AV mobility services requires coordinated movements at multiple levels
simultaneously, from political direction and regulatory frameworks to regional and local
implementation and the development of private and public mobility services.

Fully automated vehicles and mobility are no longer a vision of the future, they are a
concrete opportunity. Now there is the opportunity to take a joint step forward.
Sweden has the expertise, credibility and will. By translating this Transformation Map
into concrete implementation, we can show how fully automated mobility can be
implemented responsibly, at scale, and with societal benefit at its core. At the same time,
the conditions are created to position Sweden as a leading environment for development
and responsible implementation in Europe.
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1. Purpose & Scope

This report provides an in-depth analysis of the focus area of heavy transport within the
framework of the Transformation Map for fully automated mobility.

The aim is to:

e |dentify special conditions for heavy transport
e Highlight differences compared to shared passenger transport
e Specify which adjustments and priorities are required in the Transformation Map

The report does not constitute a separate strategy, but rather a basis for adjustment and
prioritization within the existing model.

2. Environment & Current Situation

The development of automated heavy transport has in recent years moved from technology
demonstrations to early forms of commercial use. Internationally, models are now being formed
for how fully automated freight transport can be integrated into existing logistics systems.

2.1 Global development - commercial operations take shape

Internationally, automated trucks are moving from limited testing to paid transport in real flows.
The development is largely driven by commercial players in collaboration with larger logistics
companies and transport buyers. The introduction often takes place in clear transport flows
between terminals, ports or logistics centers, which in practice means development along
specific transport corridors. Several characteristics can be identified:
e Focus on corridor and hub-to-hub traffic, where the driving environment is relatively
predictable.
Gradual transition from safety drivers to more advanced autonomous operation.
Iterative development through real-world use rather than just demonstration projects.
Clear connection to business benefits, such as more efficient capacity utilization and
management of driver shortages.

At the same time, several logistics operators and transport buyers describe that they are
increasingly seeing concrete business benefits from full automation, and that clear use cases
and implementation models are beginning to take shape in parts of the industry.

Electrification combined with full automation is also expected to improve the economic

conditions for transport operators. Several players emphasize that full automation can ultimately
help lower the total cost of ownership (TCO) for electrified transport and thereby strengthen the

business logic for the transition.



The US and China have taken a leading position in early commercial use. In these markets,
paid transport is carried out in defined routes and logistics flows, which allows for rapid technical
and operational iteration. Examples of this development are commercial corridors in the US
where players such as Aurora and Kodiak Robotics are carrying out paid transport between
major logistics hubs in states such as Texas and Arizona. In China, roll-out is taking place in
larger logistics flows with government coordination and integration into national logistics
strategies.

The emphasis is on establishing working business models in selected corridors, rather than on
broad geographical rollout.

2.2 Europe — regulatory basis and cross-border corridors

In Europe, developments are characterized by a combination of regulatory harmonization and
national initiatives. The EU's work on type approval for fully automated vehicles creates a
common technical basis for the series production of heavy vehicles. This is an important
prerequisite for cross-border transport and industrial scaling. In parallel, the following is
underway:

e National strategies and legislative work to enable use and supervision.

e Pilot projects and early operation in selected corridors.

e EU-funded projects preparing for cross-border use.

Developments in Europe are characterized by:
e A gradual adaptation of regulations.
e Strong connection to industry and electrification.
e Preparations for scaling across borders.

Europe is thus moving towards a model where technical approval is combined with national
usage frameworks, with the ambition to enable commercial operation within the framework of
common safety requirements.

2.3 Sweden — strong industrial position

Sweden has an internationally competitive position in several parts of the heavy transport value
chain, including:

e Vehicle manufacturing.

e Automation and advanced driver assistance systems.

e Electrification and energy solutions.

e Digital logistics and system integration.

Swedish actors actively participate in international development programs and pilot corridors.
Competence and technology development are thus well established.



Several European initiatives combine electrification and automation in corridor-based projects.
For example, projects such as MODI (Multi-Modal Logistics Corridor) have involved players
such as Volvo and Einride in cross-border tests, where technical development is linked to
practical use in real transport flows. In parallel, vehicle manufacturers such as Volvo and Scania
are conducting development and pilot activities in autonomous heavy vehicles in both European
and North American contexts, including collaborations on L4 solutions for commercial corridor
traffic in the USA.

Overall, this means that Swedish players are active in international reference markets where
operational, commercial and regulatory experience is gradually built up.

At the same time, domestic use of fully automated heavy transport is limited. Commercial L4
operation in open traffic environments is not yet established to any great extent.
This means that:

e Reference markets are largely established in other countries.

e Regulatory development and practice are shaped outside Sweden.

e Commercial experience from early operations is being built up in other markets.

Sweden's starting point is thus characterized by strong industrial capacity combined with still
limited domestic use.

International developments show that fully automated heavy transport is now at a stage where
technical maturity, business logic and regulatory frameworks are beginning to converge. This
means that the issue is no longer just about technology demonstrations, but about how
production systems, regulations and national governance need to be adapted.

Against this background, the next chapter identifies a number of overarching insights for heavy
transport within the framework of the Transformation Map.



3. Overall insights

The work on fully automated heavy transport confirms several of the challenges identified for
shared passenger transport, such as the need for national direction, clear chains of
responsibility and a coherent regulatory model.

At the same time, several crucial differences emerge. These relate to demand logic, roll-out
patterns, production structure, regulatory needs and economic policy implications. These
differences justify a somewhat different approach within the Transformation Map. The most
central insights are summarized below.

3.1 The benefit arises gradually - not only with full autonomy

In heavy transport, there is already significant benefit from partially automated functions and
from operation in closed or semi-controlled environments.
The benefit arises through:

e Reduced driver strain in monotonous driving situations

e Smoother driving and energy efficiency

e Increased predictability in flows

e More robust management of driver shortages

Incremental integration is therefore not a sidetrack, but a strategic bridge to full automation.
Through actual use, it builds:

e Operational experience
e Data basis for further development
e Regulatory maturity

Insurance and liability practice

In heavy transport, the phased implementation is part of the system development, not just a
preliminary stage. Even lower levels of automation can contribute to efficiency, but the greatest
system effects only occur with fully automated operation without a driver in the vehicle.

3.2 The basic logic of the logistics system is changing

Today's heavy transport system is fundamentally optimized for human presence in the vehicle.
Driving and rest time regulations, crewing, division of responsibilities, supervision and business
models are all built around the assumption that a physical driver is in the vehicle and constitutes
the central production resource.

Automation not only changes how vehicles are driven, it changes the very organization of
production, responsibility and value creation in the logistics system.

Today's basic logic — built around a driver
In today's system, the following structure applies in practice:



e Driving and rest time rules govern route planning and staffing

Production planning is adapted to the driver's working hours rather than to optimal flow

logic.

e One vehicle = one driver = one production unit

The vehicle's availability and capacity are directly linked to an individual. When the driver

rests, the production unit stands still.

e Limited flexibility in time and capacity
Scaling requires more drivers, which means linear cost increases.

e Operation, responsibility and supervision are individual-centered
Regulation and insurance assume that a physical driver has operational control and
legal responsibility at the time.

In addition to driving, the driver is often also responsible for:
e Loading and unloading
e Transport insurance
e Documentation and information management
e Communication with recipients

The system is thus optimized for human presence and individual-based division of
responsibility.

What changes with automation?
With full automation, functions that were previously tied to the driver are separated.

=N i
) Integrator Offline

1. Driving, monitoring and responsibility can be separated
The driving can be performed by the system, while monitoring and decisions can be
made from another location (e.g. remote operation). This breaks the link between
physical presence and operational control.

Online
Operations

Transport Service

2. Production is organized around flows rather than individuals
Instead of optimizing around individual driver schedules, production planning can be
based on:Terminal flows
o Time window
o Infrastructure capacity
o Energy optimization

This enables more system-optimized logic.



3. Higher utilization rate over time
Vehicle availability is no longer limited by human downtime. This means the potential for:
o Increased daily usage
o Smoother capacity utilization
o Reduced peaks and valleys in flows

This affects both cost structure and infrastructure utilization.

4. Operation and responsibility are moved from individual to system
When execution is system-based, responsibility in practice becomes organizational
rather than individual. This affects:
Insurance solutions
Supervisory models
Division of responsibilities between ADS supplier, operator and integrator
Occupational traffic regulations and labor law framework
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Governance and regulation therefore need to be designed to a greater extent at the
system level.

3.3 Rollout takes place along flows and corridors — not within
geographic zones

Unlike shared passenger transport and light logistics, where implementation often takes place in
delimited urban environments, heavy transport follows continuous logistical routes.

Scaling occurs where:

Transport volumes are sufficient

The flows are stable and repetitive

Business benefit can be realized

Infrastructure enables efficient operation

Typical use cases for early fully automated operation are:
e Hub-to-hub transport between terminals
e Highway-based lanes
e Repetitive regional flows

This means that the introduction is driven more by actual transport needs than by
geographically defined test areas.

For heavy transport, the flow logic is therefore more important than the geographical ODD logic.
A model where each municipality or road operator needs to test usage separately is difficult to
reconcile with corridor-based logistics. This reinforces the need for national coordination and
harmonization across larger routes.



Unlike shared passenger transport, where implementation is largely vehicle and regulatory
driven, fully automated heavy transport is more dependent on coherent and robust infrastructure
on selected routes. This applies in particular to:

e Road network standard and maintenance level
e Digital infrastructure and map accuracy

e Coordination with electrification infrastructure
e Terminal structure

This does not mean that extensive new physical road infrastructure is required, but that
prioritization and coordination of existing routes become more central to enabling commercial
operation.

3.4 National and cross-border regulation is a prerequisite for
scalability

Many heavy transport flows are international in nature. Freight transport follows continuous
routes across regional and national borders and is often integrated into Nordic or European
logistics systems. Scalability here is not primarily determined by local acceptance, but by a
regulatory coherent structure across multiple jurisdictions.

International harmonization
Since many heavy transports are cross-border, differences in national regulations have greater
consequences than in passenger transport.
If the following differ between countries, fully automated operation risks being disrupted at
country borders:

e Definitions of operational control (remote control, connectivity)

e Responsibility models

e Supervisory processes

e Forms of permission

For the Nordic countries and the EU, this means that harmonization is not a long-term ambition,
but a direct prerequisite for scalable commercial operations.

Automation in commercial freight transport

Heavy transport is fundamentally commercial traffic and is conducted in commercial flows with
clear agreements, transport responsibilities and market access rules. Fully automated operation
therefore does not only need to be technically permissible, but it must also function within the
framework of commercial traffic regulations.

When the execution is performed by a fully automated system, new questions arise:
e How is a transporter defined when the operational driving is not performed by a physical

driver?



How should driving and rest time rules be applied in fully or partially automated

operations?

e How is mixed operation (manual and autonomous) handled within the same transport
mission?

e How should responsibilities be distributed between operator, technology developer and
integrator?

Unlike shared passenger transport, where the focus is often on market access and local traffic
impact, fully automated heavy transport itself concerns production logic in professional traffic.
The regulatory framework therefore needs to handle the transition from individual-based to
system-based operation without creating legal uncertainty.

3.5 Fully automated heavy transport is a strategic industrial issue

Sweden has a globally competitive industry in:
Heavy vehicles

Automation and security systems
Electrification

Digital logistics

Fully automated heavy transport is therefore not only a transport policy issue, but also an
economic policy and strategic issue. How Sweden enables the use of fully automated heavy
transport affects:

e Where development and testing take place

e Where reference markets are established

e Where investments and expertise are concentrated

e Which regulations do Swedish actors adapt to?

If commercial operations are established early in other countries, there is a risk that value
creation, system expertise and international influence will be displaced there. For heavy
transport, the link between national regulation and industrial competitiveness is therefore more
direct than in shared passenger transport.

4. Consequences for the Transformation Map

The identified insights mean that the Transformation Map can be common for fully automated
mobility, but that its application to heavy transport requires clear prioritization and adjustments.

For heavy transport, the focus needs to be on:
e Corridor-based operation
e Commercial use in professional traffic
e International harmonization
e The link between transport and economic policy



Below is a description of what this means within the three layers on which the Transformation
Map is based.

4.1 Governance and policy — clear national direction for corridor-
based cross-border operations

Within the Governance and Policy layer, the following needs to be clarified:

e Fully automated heavy transport should be explicitly included in the national target
picture.

e Corridor-based fully automated operation should be identified as a priority area for
implementation.

e Cross-border harmonization should be a stated ambition. Efficient and coordinated
approval processes between countries can be an important prerequisite for enabling
cross-border transport.

e The connection between transport policy and economic policy should be clarified.

For heavy transport, it is crucial that the state and national authorities create long-term and
coherent conditions over larger routes.

A clear national focus reduces uncertainty for industry and transport buyers and strengthens
Sweden's position as a reference market for fully automated logistics.

4.2 Regulation — from experimental activities to commercial use

Chapter 3 shows that regulation is a key factor for scalability.

For heavy transport, this means that the Transformation Map needs to prioritize:

Clear integration of fully automated operation into the professional traffic regulations
Clarification on operational control and responsibility

Conditions for continuous operation over longer distances

constitute early application environments.
Adaptation of interpretation of driving and rest times in a fully automated context

In addition to road corridors, areas such as ports, terminals and industrial areas can also

Several cities are also raising the possibility that automated transportation can help shift

parts of freight transportation to times with lower traffic load, which can reduce
congestion and create better utilization of the road network.

The goal should be to have by 2027:
e An application framework that enables fully automated operation in defined routes
e Clear division of responsibilities for commercial operations
e Predictability for insurance and supervision



4.3 Rollout and ecosystem — focus on reference corridors and
transport buyers

For heavy transport, the rollout logic in the Transformation Map needs to be adjusted.
Unlike passenger transport, where municipalities and public transport authorities are central, the
introduction here is driven by:

e Transport buyer

e Logistics players

e Industrial partnerships

The transformation map should therefore:

Identify strategic national and Nordic corridors

Enabling real commercial operation rather than just testing

Involve major transport buyers and logistics players at an early stage

Ensure that selected corridors are prioritized in coordination with electrification and
maintenance plans

Rolling out in heavy transport does not happen through scattered pilot zones ,but through the
establishment of functioning road stretches.

4.4 Priorities until 2027

To enable commercial fully automated operation in heavy transport by 2027, the following needs
to be in place:

1. National target that explicitly includes fully automated heavy transport

2. Adaptation of the professional traffic regulations for system-based operation

3. Prerequisites for coherent fully automated operation in at least one strategic and
delimited route

4. Initiated Nordic/EU harmonisation.

5. Structure for permanent commercial use (not just trials)

These parts are crucial to moving from analysis to actual scalable use.

4.5 Target 2030 — Consolidated model for fully automated freight
transport

By 2030, Sweden should have:
e Established corridors for fully automated heavy traffic

e Clear and harmonized regulatory model
e Integrated electrified and fully automated logistics
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e Position as a reference market within the EU

This strengthens traffic safety, the robustness of supply chains and Swedish industrial
competitiveness.

At the same time, the international pace of development means that the conditions for
commercial fully automated operation are being established in several other countries. If
Sweden does not create clear and long-term frameworks for corridor-based use, reference
markets, regulatory practices and system expertise risk being permanently established in other
jurisdictions. This could in the long term affect both industrial competitiveness and Sweden's
ability to influence developments within the EU and the Nordic region. By clearly prioritizing
corridor-based, commercial and harmonized operation, Sweden can instead position itself as a
leading reference market for fully automated freight transport.

4.6 Implementation and responsibility

A clear implementation structure with clear division of responsibilities and sequencing is
required to realize the priorities by 2027. Fully automated heavy transport affects several policy
areas and authorities, which requires coordination and a clear mandate.

Clear national governance
The government needs to establish a clear national direction where fully automated freight
transport is included as a priority area within the Transformation Map. This includes:

e Expressed ambition for commercial fully automated operation in defined corridors.

e Link between transport policy and economic policy.

e Mandate for relevant authorities to develop usage frameworks for permanent operation.

A clear national focus reduces regulatory uncertainty and creates investment conditions.

Division of responsibilities between actors
Implementation should be based on a clear division of roles:
e Government: National goals, legislative initiatives and Nordic/EU coordination.
Coordination with industrial initiatives and innovation programs.
e Swedish Transport Agency: Adaptation of regulations, definition of operational control
and responsibility, development of usage framework.
e Swedish Transport Administration: |Identification and prioritization of strategic
corridors and coordination with electrification plans.
e Business and transport buyers: Participation in pilot and reference corridors as well as
commercial scale-up.

Coherent coordination, for example through a national coordination function within the

framework of the Transformation Map, can ensure progress and manage interfaces between
regulatory development, infrastructure and industry.



Appendix 2: Previous studies and reports on autonomous
mobility

Several previous studies have analyzed Sweden's position and conditions in autonomous
mobility. Together, they point to common patterns: strong innovation capacity, but challenges
related to coordination, market maturity and long-term implementation. The most important
conclusions are summarized below.

Future of AD in Sweden (RISE/Vinnova)
The report analyzes barriers and enablers for large-scale introduction of automated driving in Sweden.
Main conclusions:
e Sweden has strong technical expertise but lacks coordination and a clear division of
responsibilities.
Uncertainty about the regulatory path towards commercialization is slowing development.
International examples (UK, Germany) show the importance of clear legal frameworks and
coordinated pilots.

Analysis of the Delayed Roll-out of Fully Autonomous Vehicles
The report analyzes why the rollout of AV has been slower than expected. Main conclusions:
e The delay is mainly due to system dependencies (technology, legal, business, operations), not
just technology.
e Weak public demand and unclear procurement frameworks are hampering the market.
e Ecosystem maturity and risk distribution are crucial.

Roadmap for Sustainable Mobility Solutions in a Complex City Environment

A city-wide roadmap (Gothenburg) for shared autonomous mobility services. Main conclusions:
e Integration with public transport is crucial.
e Phased implementation, risk management and legal clarity are required.
e Hybrid models between public and private are central.

Autonomous Vehicles and Transport System Organization (T@I)

Analysis of how AV affects the organization of the transport system. Main conclusions:
e Technology does not determine the outcome — governance does.
e Public and private models will coexist.
e Risk of fragmentation without coordinated policy.

Learning for Deployment of Robotaxis at Scale (Vinnova)

Study of large-scale robotaxi operations in the US and China. Main conclusions:
e Technical maturity has increased, but business models are not yet profitable.
e Clear regulation and an active municipal role are crucial.
e Infrastructure and ODD definition are central.

Bus on Demand Autonomous Driving (RISE/Vasttrafik)

Pre-study for autonomous Bus-on-Demand in public transport. Main conclusions:
e Automation is crucial for long-term public transport economics.
e Procurement structures and contracts hinder implementation.
e Sweden lacks permanent L4 legislation.
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Appendix 3: National Strategies

The Future of
| Driving is

Autonomous

Automated and
connected road
mobility

IONAL STRATEGY

iz

Connected & Automated
Mobility 2025: Realising
the benefits of self-driving
vehicles in the UK

Title: National strategy for automated road transport
Published: 2024
Sender: The Norwegian Public Roads Administration

Suggestions for a national basis for how automated road transport can be developed in Norway in line
with transport policy goals and safety requirements.

Link to report

Title: The Future of Driving is Autonomous
Published:2025 (update/focus)
Sender: German government

The strategy builds on previous frameworks and describes how Germany will strengthen its
innovation and implementation capacity for automated and connected vehicles, with a particular
ambition to enable normal operation(not test environments) and take advantage of the technology in
public transport and freight transport.

Title: Automated Driving 2028 — The Luxembourg Strategy for Automated Driving
Published: 2024
Sender: Luxembourg government (Ministry of the Economy & Ministry for Mobility and Public Works)

The strategy describes how Luxembourg will enable the gradual introduction of automated driving by
2028 through the development of regulations, test environments and national coordination, linked to
digitalization and competitiveness.

Link to report

title: Automated and Connected Road Mobility — National Strategy (Review and update proposals)
Published: 2025

Sender: French government (assigned to High Representative for the Development of Automated
and Connected Road Mobility)

The 2025-2027 strategy builds on an already established and comprehensive regulatory framework
for automated road transport and marks a clear transition from experimentation to commercial rollout.
The focus is on safety demonstration, certification, scaling of services and strengthened European
competitiveness.

Link to report

Title: Connected & Automated Mobility 2025: Realising the benefits of self-driving vehicles
Published: 2022
Sender: Department for Transport

The strategy outlines how the UK will enable the safe and commercial introduction of autonomous
vehicles through regulatory development, industry support and phased market introduction. It was
followed by Automated Vehicles Act 2024, which establishes the permanent legal framework for the
approval and operation of automated vehicles.

Link to report
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https://www.vegvesen.no/globalassets/fag/trafikk/its-portalen/forslag-til-nasjonal-strategi-for-automatisert-veitransport.pdf?v=491bbe
https://meco.gouvernement.lu/dam-assets/publications/strategie/meco-brochure-automatiseiert-fueren-2028-en-web-optimized.pdf
https://www.ecologie.gouv.fr/sites/default/files/documents/National%20strategy%20for%20automated%20and%20connected%20road%20mobility%20-%20Review%20and%20update%20proposals%202025-2027.pdf
https://assets.publishing.service.gov.uk/media/62ff438c8fa8f504cdec92df/cam-2025-realising-benefits-self-driving-vehicles.pdf?utm_source=chatgpt.com

Appendix 4: Vision Zero and fully automated vehicles
(Swedish Transport Administration)

Vision Zero

We believe that knowledge saves lives. We also believe that the number of traffic-related deaths
and injuries will decrease faster if we work systematically with traffic safety based on Vision
Zero, in Sweden and globally. Vision Zero has introduced a new approach to traffic safety. From
its country of origin — Sweden — ideas and working methods have spread internationally.

History and background

Vision Zero is a Swedish political innovation. It received strong political support at an early stage
of its development and was widely established through cooperation between various actors in
the field of road safety. In the autumn of 1997, the Swedish Parliament made a historic decision.
By a large majority, the Parliament determined that Vision Zero would form the basis for road
safety work in Sweden. The strong political will was decisive in making Vision Zero a national
long-term goal for road safety work and subsequently an international example. Vision Zero
never became party policy, but instead a common expression of political direction for the whole
of society.

About Vision Zero

When the concept of Vision Zero was introduced in 1995, it turned the traditional approach to
road safety work upside down. From a focus on preventing accidents, the focus today is on
ensuring that no one is killed or seriously injured in traffic.

The fundamental starting point for Vision Zero is the ethical position that no one should be killed
or suffer lifelong harm in road traffic. This means that the view of safety in the road transport
system is consistent with the values that apply to safety in society at large. In working life and in
the railway, maritime and aviation sectors, it is a given that no deaths should occur as a result of
accidents.

According to Vision Zero, the main problem is not that accidents occur — but whether the
accidents lead to death or lifelong injuries. Vision Zero emphasizes that the road transport
system is a whole, where different components such as roads, vehicles and road users must
interact in such a way that safety can be guaranteed. To prevent serious consequences of
accidents, it is crucial that the roads and the vehicles that travel on them are adapted to the
conditions and limitations of the people who use them.

The Swedish road safety work is based on Vision Zero and the milestones on the way there. In
2020, the government decided on a new transport policy milestone for road safety, which means
that the number of fatalities resulting from road traffic accidents should be halved and the
number of seriously injured people should be reduced by at least 25 percent by 2030.



The development of the number of fatalities and serious injuries in road traffic can be simply
said to be due to three factors:

1. Systematic road safety work in the form of increasing road safety, increasing vehicle
safety, developing regulations and legislation, improving road user education, expanding
monitoring, and more.

2. External factors that are not affected by systematic road safety work but that affect the
road transport system, such as economic changes, traffic increases, demographic
changes and weather variations.

3. Random variation. For the number of injured, the random variation is of minor
importance since the number of people injured is relatively large, but for the number of
fatalities it can be as high as 15 percent.

Road safety work in Sweden is conducted in a systematic manner based on a management by
objectives model. The basic idea is that the milestone target for 2030 should be achieved
through this systematic work. The model involves measuring and monitoring a number of
conditions in the road traffic system that have a verified relationship with the development of the
number of fatalities and serious injuries. The conditions are measured using so-called road
safety indicators. Each indicator has a necessary condition for 2030. Together, these necessary
conditions are estimated to lead to the milestone target for the number of fatalities and serious
injuries in 2030 being achieved. The necessary conditions have been developed through an
analysis model based on the Swedish Transport Administration's in-depth studies and the
accident database Strada.

The outcome of fatalities and serious injuries as well as the road safety indicators are followed
up and analyzed every year to monitor developments towards 2030. The analysis is then
presented at annual results conferences where a wide range of stakeholders working with road
safety in Sweden participate.

Introduction of fully automated vehicles in Sweden

With Sweden's commitment to road safety through Vision Zero and the Vision Zero Academy
(VZA), Sweden can become a priority country for actors who intend to introduce fully automated
vehicles in Europe. There are common drivers between these actors to continue developing a
safe transport system. Today, there are legal possibilities through the experimental legislation
for automated vehicles, but at the same time there is a need to develop a Swedish regulatory
strategy and without such a strategy, innovation and the introduction of new transport services
are hampered.

The starting point for Sweden should be to support, to the greatest extent possible, a rapid

introduction of these vehicles, but with a focus on safety, sustainability and contribution to
improved transport policy goal achievement.
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