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Foreword

With the broad scope of the Swedish Transport Administration's operations, it can 

sometimes be challenging to understand how our digitalisation efforts are managed 

as a whole and how the various parts are interconnected. This roadmap is our way

of demonstrating how we work with the opportunities that digitalisation brings to 

the road system for all current and future partners. Around 70 experts have 

contributed their knowledge and participated in this effort to capture as much of the 

Administration's work as possible. By being transparent about development areas, 

projects in various stages, and other initiatives, we believe this will facilitate 

understanding of our efforts and promote collaboration.

Digitalisation has great potential to create value for society in both the short and 

long term, by enhancing aspects such as accessibility, efficiency, and sustainability. 

To succeed, we need to showcase good examples of new concrete applications where 

we harness the possibilities of new technologies. Additionally, certain important 

conditions must be met for long-term success, such as enabling data sharing

between stakeholders in the road system. We view this as a collective effort that 

requires cooperation from all actors within the sector.

We hope that this roadmap provides you with new insights, inspiration for 

collaboration, and clarity on what we at the Swedish Transport Administration aim 

to achieve. We welcome ongoing dialogue and look forward to continued fruitful 

collaborations within the sector. We are also interested in your ideas, thoughts, or 

feedback on the developments presented in this roadmap. Digitalisation heavily 

relies on collaboration to succeed, so let’s continue to learn from each other and 

drive development forward together.

Happy reading!

Olof Johansson

Olof Johansson

Program Director, digitalized road transport system



Summary

Digitalisation is fundamental for enhancing the efficiency, safety, and sustainability 

of the road transport system by facilitating traffic flows and optimizing travel

routes. This, in turn, supports the transport policy goals and creates value for users. 

This is an update of the ”Roadmap – Digitalisation of the Road Transport System”,

which aims to clarify the interests of the Swedish Transport Administration, 

highlight the potential for other stakeholders, and encourage others to participate in 

the development of the digital road transport system.

Digitalisation creates new opportunities for the road transport system, such as 

advanced driver support systems and the connected, fully automated vehicles of the 

future. Alongside the development of the vehicle fleet, digital infrastructure is also 

advancing. With international standards and the expansion of 5G networks, fast and 

secure information transfer is enabled. This means that real-time alerts and other 

information can be provided directly to vehicles today and increasingly in the

future.

Digitalisation also means that more data is available, which can be used to 

understand and improve the road transport system through data-driven analyses 

and insights. These insights provide valuable information and support decision-

making both in real time and in shaping the transport system of the future.

To better leverage the ongoing developments, certain prerequisites need to be in 

place. These prerequisites affect the entire road transport system and involve many 

actors who must collaborate to achieve the transport policy goals and create value

for users and society as a whole. The enabling focus areas highlighted in this version 

are: physical road infrastructure; connectivity and communication channels; forms 

of data exchange; and data and information volumes.

Figure 1: Focus areas of the roadmap



The Swedish Transport Administration, together with other actors, is responsible 

for various parts of the ecosystem in the digitalized road transport system. The 

Swedish Transport Administration is working to find its role and responsibilities 

within the new system, which may involve changes in how information is managed 

and shared between road operators and road users/vehicles. The development is 

influenced by many factors, and the focus areas are described in terms of business 

models, standardisation, regulations, and security.

The roadmap highlights 30 applications of digitalisation based on the developments 

described in the section on the digital development of the transport system (see 

Chapter 2) and the fundamental aspects mentioned in the focus areas (see Chapter 

3). The applications include a background description of a need or problem, and

how digitalisation can contribute to a solution. The applications are divided into

four areas:

• Resource-efficient planning with digitalisation 

• Connected road maintenance

• Efficient, safe, and sustainable contracting

• Future road traffic management

The roadmap is based on the goals of transport policy and the mission of the 

Swedish Transport Administration. The goal is to gradually develop solutions and 

reduce uncertainties, with the ambition that these solutions become tools in the 

planning and management of the road infrastructure. Collaboration with other 

actors is essential for the implementation. The Swedish Transport Administration 

aims to facilitate this through research, innovation, and dialogue, for example 

through workshops and seminars.



Table 1 Glossary 

Term Explanation

5G Fifth generation communication network.

C-ITS Cooperative Intelligent Transport Systems enable ITS users 
to interact and cooperate by exchanging secure and reliable 
messages without prior knowledge of each other, in a non-
discriminatory manner.

Digital traffic 
rules

A term used to explain dynamic traffic regulation or dynamic 
marking of traffic regulations. Other restrictions that apply to 
certain vehicle groups are also included in traffic regulation

EVA Emergency Vehicle Approaching

Four-step-
principle

The Swedish Transport Administration's strategy for
ensuring good resource management. It is based on the 
steps: 1. Rethink, 2. Optimize, 3. Rebuild, and 4. Build new.

Physical 
installations

In a transport context, "physical installations" refer to the 
fixed infrastructure and equipment installed along roads and 
other transport routes to control, monitor, and manage 
traffic.

Geofencing A collective term for digitally defined geographical areas 
where vehicles can be restricted, controlled, or informed in 
their operation, based on digital traffic rules or agreed 
conditions.

HMI Human-Machines Interface.

Interoperability The ability of different systems and devices to work together 
and exchange information effectively, despite being made 
by different companies or having different technical 
specifications. 

ISA Intelligent Speed Assistance.

ITS A collective term for information technology used to create 
an improved transport system (Intelligent Transport 
System).

ITS Directive An EU directive incorporated into Swedish legislation in 
2013, aimed at coordinated and uniform implementation and 
use of ITS applications in the transport system.

Cloud services Data and applications are stored and processed on internet-
based servers. 

Multimodal Refers, in a transport context, to a combination of different 
modes or methods of transport.

National Access 
Point (NAP)

Can take various forms, such as a database, data 
warehouse, data marketplace, register, web portal, or 
similar. Sweden’s NAP is trafficdata.se.

Network slicing A function that enables prioritized services and information 
to be given dedicated space in networks via 5G.

NVDB National road database that includes data on all roads, 
streets, bicycle paths, and walkways in Sweden.



V2X Vehicle-to-everything communication. Can also refer to
communication to a specific party through: 

V2I – Vehicle-to-Infrastructure

V2N – Vehicle-to-Network

V2P – Vehicle-to-Pedestrian

V2V – Vehicle-to-Vehicle

VMS Variable Message Sign, a digital sign that can display
different messages.
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Introduction

Digitalisation is a key to making the existing road transport system more 

efficient, safe, and sustainable. The future road transport system is 

expected to offer a range of digital services and analytical models that help 

ensure "everyone arrives smoothly, green, and safe." The goal is for this 

development to contribute to transport policy objectives and ensure the 

efficient use of society's resources.

Transport policy objectives

The overarching goal of transport policy is to ensure

a socio-economically efficient and long-term

sustainable transport supply for citizens and 

businesses throughout the country. Additionally, 

the parliament has established a functionality

objective – accessibility – and a consideration

objective – safety, environment, and health.

As the vehicle fleet is renewed, there is also progress in the area of 

digitalisation. Some vehicles are now connected, enabling real-time 

communication to drivers, while other road users still cannot receive any 

information except possibly via radio. This mix of connected and non-

connected vehicles poses a challenge but also an opportunity for gradual 

improvement and transition to a more integrated system. It also means 

that the transport system handles different levels of development, which 

can complicate clarity in roles and responsibilities. The Swedish Transport 

Administration and other sector actors navigate a complex ecosystem with 

some uncertainty about the exact functions and roles for and between

these actors.

In response to these challenges, the Swedish Transport Administration has 

updated the Roadmap – Digitalisation of the Road Transport System. The 

roadmap aims to clarify the current situation, identify ongoing 

development needs, while also providing direction for future efforts. It 

outlines the interests of the Swedish Transport Administration, defines the 

responsibilities of other actors, and highlights the potential for 

stakeholders to participate and contribute to progress. The roadmap also 

highlights foundational areas of development and practical applications of 

digitalisation in the road transport system.
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Reading instruction

The roadmap is structured into chapters to make it easier for readers to 

find relevant information. Since the roadmap is extensive and not 

designed to be read from start to finish, an overview of the contents of the 

various chapters is provided below:

Chapter 2: Digital development of the road transport system – Provides 

a fundamental overview of the overall development within the road 

transport system.

Chapter 3: Development work that establishes the conditions for 

systematically and sustainably leveraging digitalisation.

Chapter 4: The Swedish Transport Administration’s positions.

Chapter 5: Practical examples of digitalisation applications that address 

issues within the road transport system. This chapter presents 30 

examples.

Chapter 6: The Swedish Transport Administration's guiding principles in 

its work.

Chapter 7: Information about the Swedish Transport Administration's 

current requests and expectations of the reader.

Updates compared to the previous roadmap

There have been some minor structural changes since the 2022 version.

• The proposed measures are now referred to as applications and

provide specific descriptions of how various issues in the road 

transport system can be addressed. The layout for these 

applications has also been updated.

• The focus areas have been reduced from six to four. The previous

focus areas: "stakeholder collaboration and business models," 

"social benefits and impacts," and "laws, regulations, and 

standards," have now been integrated into each focus area along 

with safety aspects.

• The focus areas have been detailed with specific points where the

Swedish Transport Administration highlights what needs to be 

developed within each area.
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In the fall of 2023, a results conference for the 2022 version of the 

Roadmap – Digitalisation of the Road Transport System was held.1

Interested parties can learn about the specific applications that have 

advanced since its publication and how the Swedish Transport 

Administration has been working with the focus areas.

1 The Swedish Transport Administration, ”Digitalisering av vägtransportsystemet 7 
november 2023”, accessed March 23, 2024, Digitalisering av 
vägtransportsystemet 7 november 2023 - Bransch (trafikverket.se)

https://bransch.trafikverket.se/om-oss/aktuellt-for-dig-i-branschen3/Evenemang/genomforda-evenemang-20232/digitalisering-av-vagtransportsystemet-7-november-2023/
https://bransch.trafikverket.se/om-oss/aktuellt-for-dig-i-branschen3/Evenemang/genomforda-evenemang-20232/digitalisering-av-vagtransportsystemet-7-november-2023/
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Digital development of the road 

transport system

In this chapter, the impact of digitalisation on the road transport system is 

discussed. The focus is on three central areas: development of the vehicle 

fleet, digital services, and data-driven insights. These areas form the basis 

for the rest of the roadmap, where the necessary conditions for the 

development of the road transport system are described in Chapter 3 and 

practical applications of digital services and data-driven insights are 

described in Chapter 5.

Digitalisation is creating new opportunities within the road transport 

system. Vehicles are becoming increasingly advanced, featuring 

sophisticated driver support systems and, eventually, fully automated 

capabilities. As the vehicle fleet evolves, so does the digital infrastructure, 

facilitating standardised, secure, and rapid information exchange between 

transport system stakeholders. At the same time, responsibilities are 

clarified, and the availability of information is established, with 

international standards being developed for different types of data sets. 

Communication technologies such as satellite communication and 5G 

mobile networks are also advancing. As virtually all new vehicles are 

connected and can receive real-time information, the potential for the 

digital development of the road transport system increases.

The increasingly connected society has resulted in more and more data 

sources. These can be used to gain a better understanding of the road 

transport system through data-driven insights. These insights can be used 

for decision-making regarding measures both in real time and in the long 

term.

The possible future of the road transport system, through an advanced 

vehicle fleet, digital services, and data-driven insights, is visualized below.

The timeline shows an expected development based on available

knowledge about ongoing technological advancements. It aims to illustrate 

that development occurs gradually, with several smaller steps needed 

before technological advancements generate significant and

comprehensive changes in the road transport system. It is worth 

emphasizing that this describes a likely development, not necessarily a 

desirable one. The uncertainty also increases the further into the future

the development occurs.
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Figure 2: Anticipated timeline of technological progress in the road 

transport system

Upcoming years 
Development of digital services
• New vehicles actively collect data on surroundings and infrastructure. 

• Cloud-based solutions for data sharing between vehicles expands. 

• Most road users can receive information, e.g., via vehicles or mobile phones. 

• The ability to distribute information without physical installations (such as traffic 

signals and portals with digital signs) is being developed.

Within 10 years 
Digital services on the market mature 

• The majority of vehicles actively gather information from the surroundings and 
infrastructure.

• Cloud-based solutions for data sharing between vehicles are well established.

• New vehicles can communicate with infrastructure and other road users.

• The digital equivalent of information from physical installations (such as traffic 
signals and portals with digital signs) can be received directly by vehicles.

Within 15 years
The road transport system is increasingly connected and 
integrated

• Most vehicles can communicate with infrastructure and other road users. 

• Vehicles with increasingly advanced automated functions are widely available. 

• Several digital services are established and reach many road users.

• Reduced dependence on physical installations (such as portals with digital
signs) due to the increased maturity of digital information directly to vehicles.

20+ years
A high degree of digitalisation and automation

• Virtually all vehicles ar continuously connected.

•Traffic is increasingly managed and directed using digital traffic rules and
information sent directly to vehicles.

• Automated vehicles are widely available.

• All relevant information about the road system and current traffic conditions
can can be accessed directly in vehicles.
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Development of the vehicle fleet

Connected vehicles and advanced driver support systems are expected to 

play an even greater role in achieving transport policy goals in the future. 

The proportion of connected vehicles and vehicles with driver support 

systems continues to increase, and many features that contribute to these 

goals are already standard in new vehicles. Examples include advanced 

navigation systems, seat belt reminders, automatic emergency braking, 

lane-keeping systems, speed assistance, and real-time fuel consumption 

information. With the rapid development of vehicle technology, a likely 

future is envisioned where these systems help improve traffic safety, 

reduce environmental impact, and increase transport efficiency.

Newer vehicles are driven more miles per year, on average, than older 

cars. This means that the increasingly safer and more advanced systems in 

today’s new vehicles are being used in a growing share of traffic work. The 

EU regulation that came into effect in 2019 requires all new vehicles from 

2022 and 2024 to have several driver support systems as standard, such as 

automatic emergency braking, lane-keeping, and speed assistance.2

Going forward, a significant increase in vehicles equipped with these 

systems on the roads is expected. Forecasts show that these systems will 

be in 70 percent of vehicles on Swedish roads by 2027 and 80-90 percent 

by 2030.

An increasing number of integrated services will support the driver 

without requiring active selection by the owner. With fewer false alarms 

and increased reliability, the acceptance of these systems will grow. This 

may include accepting lower speeds, responding to fatigue warnings, or 

adhering to no-overtaking indications. For these systems to function 

optimally, the vehicle’s sensors must be able to accurately read its

surroundings and be reliable and safe from an HMI (human-machine 

interface) perspective to avoid driver distraction. Authorities and the 

automotive industry are working intensively to ensure safe design and 

operation, with initiatives like EuroNCAP developing assessment methods 

for new vehicles.

2 Regulation (EU) 2019/2144
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Digital services

Most vehicles sold on the European market today are connected, and 

studies show that, with a few exceptions, all vehicles will be connected by 

2050.3 As a result, the opportunities for data exchange and digital services 

in vehicles are expanding at a rapid pace. This development also allows for 

the seamless integration of various modes of transport, both through 

individual vehicle sharing services and by enabling the combination of 

different types of transportation.

Digital services for connected vehicles enable information to be sent 

directly to the vehicle, such as information about road obstacles and 

current speed limits. They can also create an environment where vehicles,

infrastructure, and other devices can cooperate to improve traffic safety 

and efficiency. Digital services in vehicles allow them to communicate with 

their surroundings (V2X – vehicle-to-everything), with each other (V2V –

vehicle-to-vehicle), or with the infrastructure (V2I – vehicle-to-

infrastructure). These services can help avoid traffic congestion and

prevent accidents. The development is moving towards more cooperative 

services, known as Cooperative Intelligent Transport Systems (C-ITS). An 

example of such a service is signal priority for certain vehicles, such as 

ambulances.

Cooperative Intelligent Transport Systems

Cooperative Intelligent Transport Systems (C-ITS): Intelligent transport 

systems that enable ITS users to interact and cooperate by exchanging 

secure and reliable messages without prior knowledge of each other and 

in a non-discriminatory manner.

C-ITS service: an ITS service provided through C-ITS.4

3 Transport analysis, Vägfordonflottans utveckling till år 2030, 2020. PM 2020:7 
4 Regulation (EU) 2023/2661



18

An Accident and the Journey to the Hospital with EVA

- A short story by ChatGPT

On a sunny afternoon, Emma was biking 

along the beautiful path by the lake. She 

enjoyed the warm weather and the fresh air. 

Suddenly, she lost her balance and fell hard 

to the ground. She immediately felt a sharp 

pain in her right leg and realised that 

something was seriously wrong.

A passerby, Jonas, saw the accident and

immediately called for an ambulance. The emergency dispatch received 

the call and sent an ambulance with the highest priority.

The paramedics, Anna and Erik, activated the sirens and blue lights as 

they started their journey to Emma. At the same time, their vehicle sent 

out an EVA warning (Emergency Vehicle Approaching). The EVA system, 

developed as part of the Nordic Way 3 project, automatically notified all 

motorists along their route about the approaching ambulance, well before 

they heard the sirens.

On the highway, where traffic was usually dense and fast, drivers began to 

move aside and make way for the ambulance thanks to the EVA warnings. 

Erik saw how smoothly traffic flowed aside, allowing them to maintain

high speed without sudden and dangerous manoeuvres. "This system is 

truly a lifesaver," Anna said to Erik as they passed another queue of cars 

that elegantly dispersed ahead of them.

Meanwhile, the emergency dispatch tracked the ambulance's movements 

and calculated the most efficient route to the accident scene. Once there, 

the paramedics rushed to Emma, stabilized her leg, and carefully lifted her 

onto a stretcher before hurrying back to the ambulance.

During the journey to the hospital, the EVA system continued to warn 

motorists along the way. Drivers who received the warning could plan 

their moves in advance and create a safe and fast path for the ambulance.

Emma, lying on the stretcher in the ambulance, barely noticed how fast 

they were driving because the journey was so smooth.

When they arrived at the hospital, Emma was immediately taken care of 

by the emergency team. Anna and Erik could breathe a sigh of relief, glad 

to have been able to transport Emma quickly and safely. The EVA system 

had proven to be invaluable, not only for saving time but also for 

minimizing risks during the transport.
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Combined mobility as a service

The digital development in the road transport system enables new

business models that can contribute to increased accessibility and 

sustainable travel. Mobility as a service, also known as combined mobility, 

is a concept where a traveller purchases or subscribes to a combination of 

mobility options instead of, or in addition to, owning personal means of 

transport.5 Combined mobility is based on two components: shared 

mobility and the combination of different modes of transport. This means 

that the traveller can combine various shared modes of transport, such as 

public transit, car-sharing, and micromobility. This is facilitated through 

one or more digital platforms where the user can plan, book, and pay for 

the trip.6

Combined mobility as a service is a relatively new phenomenon, and in 

recent years, several projects and pilots have been conducted globally. The 

analysis firm Gartner, which presents maturity curves for the development 

of various technologies, assesses that the hype for shared mobility is over 

and that the technology now needs to mature before it can achieve market 

breakthrough. For combined mobility services to be realised, the 

development of digital infrastructure and a common access point for data 

to mobility services are needed. Other enabling areas include clear signage 

and parking spaces at transfer points, as well as municipalities and 

property owners taking responsibility for making transfer points

accessible for sharing services.

Data-driven insights

In a likely future, the transport system is not just a static set of roads and 

vehicles, but can adapt to users' needs and changing conditions. By 

collecting and analysing a variety of data sources such as connected 

vehicles, satellites, mobile phones, and fixed sensors in the road network, 

a whole new level of understanding of how the road network is used and 

affected is enabled.

By utilizing a wide range of data, decision-making does not need to be 

based on hypotheses and estimates but on in-depth, real-time insights into

5 Ministry of Enterprise and Innovation. Uppdrag att genomföra informations- och 
kunskapshöjande insatser inom områdena Mobilitet som en tjänst respektive 
Medborgar- och trafikantinformation för ökad trafiksäkerhet i vägtrafiken. 
Borlänge: The Government Offices of Sweden, 2019. Uppdrag att genomföra 
informations- och kunskapshöjande insatser inom områdena Mobilitet som en 
tjänst respektive Medborgar- och trafikantinformation för ökad trafiksäkerhet i 
vägtrafiken - Regeringen.se
6 RI.SE, Kombinerad mobilitet för att stödja hållbart resande, accessed April 14, 
2024, Kombinerad mobilitet för att stödja hållbart resebeteende | RISE

https://www.regeringen.se/regeringsuppdrag/2019/04/uppdrag-att-genomfora-informations--och-kunskapshojande-insatser/
https://www.regeringen.se/regeringsuppdrag/2019/04/uppdrag-att-genomfora-informations--och-kunskapshojande-insatser/
https://www.regeringen.se/regeringsuppdrag/2019/04/uppdrag-att-genomfora-informations--och-kunskapshojande-insatser/
https://www.regeringen.se/regeringsuppdrag/2019/04/uppdrag-att-genomfora-informations--och-kunskapshojande-insatser/
https://www.ri.se/sv/vad-vi-gor/expertiser/kombinerad-mobilitet-for-att-stodja-hall


20

every aspect of the road transport system. By integrating artificial 

intelligence (AI) and machine learning into analysis tools, predictions 

about traffic patterns can be made, potential problems can be identified, 

and effective solutions can be created before issues arise. The decision-

making materials generated by advanced analyses can be applied to:

• Planning new infrastructure, such as for the placement of new bike 

paths or where a bus stop will be most beneficial

• Developing maintenance strategies to assess real-time needs, such 

as snow removal

• Traffic management to grant or deny access to specific parts of the 

road network in real-time

Data sharing for improved freight load efficiency

Data sharing and data-driven innovation in transport and logistics can 

help increase the load factor in business transport. The overarching goal in 

the Nordic countries is to share transport modes, enhance transport 

efficiency, and boost competitiveness.7 However, there are uncertainties 

about the extent of this potential, and load factor is not entirely 

synonymous with transport efficiency. Today's challenges include 

inadequate and uncertain statistics that make it difficult to quantify 

effects, as well as the complexity of the logistics system with different 

supply chains and imbalances in goods supply. To be able to report results 

in the future, new methods for measuring efficiency at the national level 

are required. Secure data sharing should be integrated into business 

models to optimize transport and increase efficiency, taking into account 

competition, integrity, and security.

7 The Swedish Transport Administration, ”Samverkan för hållbara godstransporter 
i Norden”, 2023, accessed January 21, 2024,Samverkan för hållbara 
godstransporter i Norden - Bransch (trafikverket.se).

https://arbetsrum.sp.trafikverket.se/sites/20231109144648/home/version2024/Projekthantering/Rapport,%20backup.docx#_ftnref1
https://bransch.trafikverket.se/for-dig-i-branschen/Planera-och-utreda/planera-person--och-godstransporter/Planera-godstransporter/nationella-godstransportradets-kansli/samverkan-for-hallbara-godstransporter-i-norden/
https://bransch.trafikverket.se/for-dig-i-branschen/Planera-och-utreda/planera-person--och-godstransporter/Planera-godstransporter/nationella-godstransportradets-kansli/samverkan-for-hallbara-godstransporter-i-norden/
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Focus areas

To leverage digitalisation in the road transport system, development is 

needed in four key focus areas: physical road infrastructure, connectivity 

and communication channels, forms of data exchange, and data and 

information quantities. These development needs apply not only to the 

work of the Swedish Transport Administration but also to the road 

transport system as a whole. The current state and development needs are 

described for each focus area.

The Swedish Transport Administration, together with several other actors, 

is working on and responsible for various parts of this enabling work. The 

ecosystem of a digitalized road transport system includes many different 

actors, all of whom need to collaborate to realise the potential and 

contribute to transport policy goals. Like many other stakeholders, the 

Swedish Transport Administration is trying to find its role and areas of 

responsibility. The shift towards a digitalized road transport system may 

involve changes in authority, responsibility, and control over the 

information chain between road operators and road users/vehicles. The 

new ecosystem will require increased collaboration between many actors, 

both to disseminate information in the form of digital services and to 

collect information that builds analysis models.

Figure 4: Focus areas of the roadmap

Physical road infrastructure 

Planning, managing, and developing road infrastructure are long-term 

processes. The physical infrastructure, in its basic form, has a long 

lifespan. This presents challenges for road operators to quickly and cost-

effectively adapt the infrastructure as new digital solutions are introduced 

into the road transport system. It is therefore important to continuously 

build knowledge about how the role and function of physical road 

infrastructure contribute to or are affected by digital development.
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Certain parts of the infrastructure are particularly important for advanced 

driver support systems. This includes road markings for lane-keeping 

systems and road signs for intelligent speed adaptation. Good visibility

and machine readability of road markings and road signs create conditions 

to both increase the use of these systems and strengthen their redundancy. 

Efforts to develop specifications and standardisation for road equipment 

have commenced within the EU.

Unclear road markings, such as those that are incomplete, increase the 

risk of traffic hazards and prevent modern driver support systems from 

reaching their full potential8. This also leads to reduced use of lane-

keeping systems due to driver frustration, as they are more likely to 

disable the systems if they do not function properly, significantly 

diminishing their traffic safety benefits. A similar argument applies to the 

importance of road signs.

For many years to come, road infrastructure will need to interact with 

various types of road users and vehicles with different technical systems. 

The development towards increasingly automated vehicles generally 

proceeds via advanced driver support systems. For automated driving to 

work everywhere, including across national borders, vehicle systems need 

to handle different traffic environments and road standards. In the 

Swedish Transport Administration's government assignment from 20229, 

the requirements that may be placed on the condition of the state road 

infrastructure and the measures needed to enable the use of automated 

vehicles with driver support technology were reported.

When automated vehicles operate on public roads, they may require

certain conditions to function optimally, both for those traveling in the 

vehicles and for unprotected road users. Several studies and projects have 

been conducted both in Sweden and internationally to try to determine the 

requirements automated vehicles place on physical infrastructure, but

there are still no definitive answers. The Swedish Transport

Administration is following the development but remains cautious about 

making major adjustments solely to support automated driving.

8 The Swedish Transport Administration, Vidmakthållande av
Transportinfrastrukturen, The Swedish Transport Administration report 2024:009 
(Borlänge: The Swedish Transport Administration), 2024.
9 The Swedish Transport Administration, Vägens stöd till automatiserade fordon.
The Swedish Transport Administration report 2022:087 (Borlänge; The Swedish 
Transport Administration), 2022. 
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Development needs

To manage the balance between long-term planning and the lifespan of 

road infrastructure versus the rapid development of vehicles, the Swedish 

Transport Administration and other industry actors need to monitor and 

participate in developments and continually acquire new knowledge as it 

emerges. The Swedish Transport Administration and the Swedish 

Transport Agency need to consider this new knowledge when prioritizing 

and developing the regulations and requirements that govern the design 

and condition of infrastructure. It is also important that the digital copy of 

road markings and road signs matches the physical ones.

Socioeconomic effects of driver support systems

The adoption and use of advanced driver support systems can influence

the effectiveness of measures implemented by the Swedish Transport 

Administration and municipalities within the road transport system. 

Widespread use of features like automatic emergency braking, lane-

keeping systems, and predictive cruise control may reduce the long-term 

need for measures aimed at preventing rear-end collisions, head-on 

collisions, and run-off-road accidents. However, since it takes a long time 

to replace the vehicle fleet and today’s systems have limited effectiveness,

this process will take time. Understanding which driver support systems 

produce specific effects, when these effects occur, and which infrastructure 

factors are crucial is essential. Future measures may focus more on 

addressing deficiencies where  driver support systems have less impact.

Behaviours and driver support systems

It is not only the functionality of driver support systems that affects 

whether they provide benefits in the road transport system or cause new 

types of problems, but also how drivers understand and choose to use 

them. It is important to monitor the development, usage, and benefits of 

these systems.

Impact of automated vehicles

In the long term, road operators will need to adapt to fully automated 

vehicles and what this means for the design and use of physical road 

infrastructure. There are hypotheses that vehicles will be able to maintain 

shorter distances from each other, allowing for denser traffic and 

increased throughput. However, potential risks and uncertainties arise, 

especially in the interaction between unprotected road users and 

automated vehicles.
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Connectivity and communication channels

In the digitalized road transport system, traditional physical infrastructure 

tends to merge with digital infrastructure. A digitalized road transport 

system means that connectivity will play a different and larger role than it 

has in the past. The connectivity of vehicles is the major enabler for the 

development of in-vehicle services, which in turn can have positive effects 

on traffic flow, traffic safety, and environmental impact.

Connected vehicles mean that vehicles can communicate with each other, 

with the infrastructure, and with other road users, either directly or 

indirectly via cloud services. This communication serves many purposes; 

for example, providing real-time information to drivers about events that 

affect traffic flow and safety, as well as collecting data to assess the risk of 

slippery roads using the vehicles' sensors. Vehicle manufacturers are 

responsible for connecting their vehicles, typically using cellular networks 

through the manufacturers' servers. Drivers of non-connected vehicles can 

often be reached via mobile phones in the vehicles, either directly or by 

connecting to the infotainment screen. However, this offers limited 

opportunities to integrate information into the vehicles' support systems.

In Sweden and the Nordic countries, mobile networks are the primary 

means of communication along the road network. However, other 

technologies are also being explored; for example, the USA is investing in 

satellite communication to deliver traffic information to road users. In the 

rest of Europe, development is primarily focused on mobile networks, 

similar to the Nordic countries, but also includes short-range 

communication. The Swedish Transport Administration bases its choice of 

communication channels on which can have the greatest impact and reach 

the most road users.

IT and telecommunications infrastructure is essential for the Swedish 

Transport Administration to communicate, manage facilities, and

digitalize operations. The Swedish Transport Administration's need for 

telecommunication facilities is increasing. This is due to the overall 

digitalisation trend and the completion of larger investment projects in the 

coming years. As the digitalisation of facilities continues and automation 

increases, more resources will be required for the development and 

management of IT solutions. There will also be a greater need to send and 

receive large amounts of data as the facilities are modernized and 

expanded.
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Development needs

This area is primarily linked to market-driven development by actors other 

than the Swedish Transport Administration. However, this development is 

necessary to achieve the benefits of digitalisation in the road transport 

system.

Prioritization in commercial networks

Continued expansion and upgrading of commercial networks is a crucial 

prerequisite for an increasing number of connected vehicles and devices in 

the transport system, as well as for the greater use of digital services and 

functions. At the same time, the introduction of 5G technology offers new 

opportunities to use mobile networks, and the prioritization of more 

critical functions can be managed through so-called "network slicing." 

This means that prioritized services and information are allocated 

dedicated space in the network. However, this relies on having sufficient 

capacity for all essential public services that may need prioritization.

Connectivity across the entire road network

To enable a digitalized road transport system, the continued expansion of 

mobile networks is necessary to ensure reliable coverage along the road 

network. Good geographical coverage and transmission capacity are 

priorities and must be monitored in collaboration between the Swedish 

Transport Administration, the Swedish Post and Telecom Authority, and 

mobile operators. However, it is the market that drives and is responsible 

for the expansion of geographical coverage. To lay the foundation for a 

connected transport system, the Swedish Transport Administration also 

needs to facilitate accessible fibre infrastructure, either independently or 

in collaboration with market player

Enhanced cybersecurity

To enable a secure transport system for connected vehicles, a 

communication system that establishes a secure communication path is 

required. This ensures that only correct and authentic data reaches the 

intended recipient without being distorted or tampered with along the 

way. Communication over mobile networks includes built-in security and 

connectivity through established standards. For communication through 

other solutions, standards for secure communication need to be developed 

and implemented.
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Redundancy in communication

For increased redundancy and robustness in the transport system, there 

are statements from the EU about a long-term convergence towards a mix 

of different communication solutions. However, such redundancy in 

communication solutions leads to increased costs and needs to be 

balanced against the benefits it creates and where it is profitable. 

For redundancy, information via mobile networks could, for example, be 

supplemented by short-range communication (V2I) at particularly critical 

locations. Information that would primarily be relevant to send via short-

range communication includes data from traffic signals. When, or if, a 

sufficient number of vehicles can communicate via short-range 

communication, it may become relevant for the Swedish Transport 

Administration to support this. However, the Swedish Transport 

Administration's position is that the automotive industry should lead this 

development. So far, there are very few vehicles with short-range 

communication installed in the EU.

Forms of data exchange

The ability to exchange standardised data is crucial for leveraging the 

benefits of digitalisation in the road transport system. For the Swedish 

Transport Administration, this involves utilizing the data it generates, 

providing data that other organizations can use for various services, and 

being able to use external actors' data in its own deliveries. To facilitate 

data exchange, data needs to be published and made accessible to those 

who should and can access and benefit from the data sets.

When data is exchanged, it creates opportunities to combine different data 

sets for new insights and the development of digital services. For example, 

a service utilizing multiple combined data sets could be a mapping service 

that bases recommended routes on static map information and dynamic 

traffic data from various road operators.

A service often builds on several layers of data, both static and dynamic. 

Depending on the types of data to be shared and how they are to be used, 

different requirements are placed on the functionality of the data 

exchange. Different applications, for example, have varying requirements 

for how quickly updated data needs to be available. It can be challenging

to know what information is available and where, especially if services are 

to be interoperable and accessible to road users in multiple countries.
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To clarify for service providers which data is available and where it can be 

retrieved in each country, the EU has decided on National Access Points 

(NAPs)10. Sweden's National Access Point is trafficdata.se, which is a 

metadata portal that directs users to where different data sets can be 

retrieved.

National Access Points

A National Access Point can take various forms, such as a database, data 

warehouse, data marketplace, registry, web portal, or similar. The purpose 

of the National Access Points is to simplify the process of finding, using, 

and combining different data sets.

To maximize the benefits of National Access Points, they need to be 

harmonized and interoperable at the European level. Development in this 

direction is ongoing, for example through the NAPCORE11 cooperation 

project and new legislation.

To simplify the differentiation of the type of function the exchange needs 

to have, a differentiation of data layers can be utilized. Below is an 

example of a "local dynamic map" with four layers of data12.

Figure 5: Visualization of ”Local dynamic map”

10 Regulation (EU) 2022/670 
11 Napcore, “About NAPCORE”, accessed June 5, 2024, NAPCORE | National 
Access Point Coordination Organisation for Europe

12 Mikel García et al., "iLDM: An Interoperable Graph-Based Local Dynamic 
Map" Vehicles 4, no. 1 (2022): 42-59. https://doi.org/10.3390/vehicles4010003

https://napcore.eu/
https://napcore.eu/
https://doi.org/10.3390/vehicles4010003
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Layer four: This layer encompasses the elements that move within the 

system, such as road users in vehicles as well as pedestrians and cyclists. 

The type of data is highly dynamic and constantly changing. The Swedish 

Transport Administration currently cannot handle data exchange for 

highly dynamic data and the exact position of vehicles in the road 

transport system.

Layer three: This layer also consists of dynamic data but describes 

events related to a specific location. For example, it includes various types 

of traffic situations such as congestion and accidents. This type of data is 

already partially distributed through various navigation services.

Layer two: This layer contains information about the road. It consists of 

static data with elements of change. For example, it includes traffic 

regulations describing speed limits, height and weight restrictions for 

tunnels and bridges, and the location of rest areas.

Layer one: This layer is composed of map information built from 

permanent static data. These data change slowly, if at all, and are rarely 

updated. This can be seen as the foundation for all layers of data in the 

road transport system.

Development needs

To fully leverage the benefits of available traffic information and digital 

services for road users, the capability for data exchange needs to be 

developed. Information must be accessible from all parts of the road 

network where it can provide value to users.

Exchange nodes for real-time data

The exchange of static data from various road operators is already 

coordinated through systems like the National Road Database (NVDB). 

However, for highly dynamic information (see Figure 5), such as the exact 

position of snowplows, the performance requirements for data exchange 

will be higher than what the Swedish Transport Administration and other 

road operators currently have the capacity for. Sharing real-time data in 

the road transport system is also of interest to other actors beyond the 

Swedish Transport Administration and road operators. A platform where 

both public and private actors share real-time data has been tested within 

the Nordic Way project with positive results13.

13 Nordic Way, “Nordic Way 3”, accessed March 16, 2024, NordicWay 3.

https://www.nordicway.net/
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Coordination of exchange nodes

Coordinating the provision of public data for the Swedish road transport 

system offers several benefits. Service developers would only need to 

retrieve data from a single source, and municipalities or organizations 

wouldn't need to develop this functionality individually, which would be 

resource-intensive for smaller municipalities. This coordination could also 

enable the development of innovative services that benefit both individual 

road users and society as a whole.

Data exchange for vehicle services

It is still uncertain how business models for data exchange in the Swedish 

road network will evolve for the entire road transport system in Sweden. 

The Swedish Transport Administration is keen to take an active role in 

realizing digital services and is exploring the possibility of providing an 

exchange node for real-time information. At the same time, EU-level 

investigations are underway to ensure secure and unified data exchange 

for the entire transport sector, with initiatives like the “European Mobility 

Data Spaces” playing a key role. Through collaboration and coordination 

at both national and European levels, a robust and efficient infrastructure 

for digital data exchange within the road transport sector can be created.

European Mobility Data Spaces

In its 2020 data strategy, the EU announced its intention to create 

common European data spaces across various sectors, including mobility. 

The common data space for mobility is provisionally named the European 

Mobility Data Space (EMDS).

The aim is to create a unified data-sharing system and a common 

architecture that will serve as a framework for building future data spaces. 

The goal is to facilitate data exchange among different stakeholders, 

including authorities, companies, and private individuals, to improve 

mobility services, urban planning, and transport efficiency in European 

cities and regions14.

14 deployEMDS, “Towards a common European mobility data space (EMDS)”. 
2024. Accessed March 16, 2024. deployEMDS

https://deployemds.eu/
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Data and information quantities

In a digitalized road transport system, large amounts of data are produced 

and consumed. Data generated within the transport system can be used to 

improve deliveries and create value for users. A crucial factor for achieving

this is ensuring that the data have sufficient quality for their intended use. 

Some applications require higher data quality than others, and these 

requirements need to be communicated between data consumers and 

producers.

The Swedish Transport Administration and other road operators produce 

large quantities of data, especially related to infrastructure. These types of 

data are often static, such as speed limits, load-bearing capacity categories, 

and other traffic regulations. These data are important for improving the 

redundancy of vehicle driver support systems and for helping actors in the 

transport system better plan and execute transportation and travel. In 

Sweden, a national road database is used, which includes information on

all Swedish roads, streets, bike paths, and a subset of walking paths.

Basic data for the transport system

The project of basic data facilitates collaboration, governance, and a 

structured approach to increasing access to standardised and reusable 

data sets that benefit society and the transport system. Initially, 

collaboration within this project occurs between transport authorities.

The basic data project is based on the National Framework for Basic Data. 

The Agency for Digital Government (Digg) is responsible for this

framework and the basic data. Various authorities participate in the 

coordination and development of the framework. Currently, there is no 

regulation for interoperability in public administration. However, in the

report "Investigation on Interoperability in Data Sharing" (SOU 2023:96), a 

law is proposed for public administration interoperability, which includes

the National Framework for Basic Data as a potential solution.

Development needs

The Swedish Transport Administration aims to ensure that the data it 

produces, which benefits the transport system, is interoperable, machine-

readable, and can be reused without manual handling. Digital services 

require that the quality of data sets is described and standardised, and the 

Swedish Transport Administration needs to raise its ambition and delivery 

capacity for these data sets, which can be both static and dynamic. The
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development needs and challenges presented are similar for other road 

operators.

Described and standardised data from all road operators

A vehicle journey often crosses the road networks of multiple operators, 

including municipal and state road operators and sometimes even 

international borders. To enable the use of data from the Swedish 

Transport Administration and other road operators for services, the data 

needs to be described, combinable, and standardised. There are many 

initiatives to create the conditions to make data from all road operators 

available, both at the EU level and at the national level, within the revised 

ITS Directive and the development of the core data domain for the 

transport system. By providing described and standardised data on, for 

example, road works, traffic regulations, and other factors affecting road 

traffic, road operators can play a crucial role in facilitating smoother 

journeys and reducing traffic disruptions.

Providing digital traffic regulations

I The revised ITS Directive (2010/40/EU) addresses digital traffic 

regulations. There will be requirements for certain regulations to be 

available in a digital, machine-readable format, such as height and weight 

restrictions for tunnels and bridges, as well as speed limits. For Sweden, 

this means developing data sets in the National Road Database for the 

state and municipal road networks. As traffic regulations become 

machine-readable, they can be more easily quality-assured against 

physical signs and road markings.

Providing and utilizing dynamic data

Currently, mainly static data is provided in the Swedish road traffic 

system, where information about the infrastructure is predetermined and 

relatively fixed. However, with technological advancements and increased 

capabilities in the data sector, dynamic data will play an increasingly 

important role. By introducing digital, temporary, and dynamic traffic 

regulations, the road traffic system can quickly and effectively adapt to 

changing road conditions. Information in the transport system will be as 

dynamic as the roads and traffic themselves. This can lead to higher 

acceptance and compliance with regulations, contributing to increased 

traffic safety and smoother traffic flows.
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Providing data collected from multiple road operators

The Swedish Transport Administration has no legal support to ensure that 

data is delivered in a standardized manner regardless of the road operator. 

To compile data from multiple road operators and ensure that the data 

sets are usable, so-called soft collaboration occurs between many actors. 

This takes place both within the development of the core data domain and 

within the development of machine-readable traffic regulations. The 

Swedish Transport Administration has identified, and highlighted in the 

knowledge base for the strategic planning 2026-2037, that the continued 

development of a digitalized road transport system requires formalized 

regulation of data properties and handling for public organizations' 

transport data.

Open data in relation to security and the principle of public 

access

A digitalized transport system relies on various actors' ability to use data 

from different sources. The Swedish Transport Administration should 

strive for openness when it comes to making data available. However, it is 

important to consider the principle of public access, privacy issues, 

national security, and relevant regulations when handling this.

The principle of public access regulates how data can be made available. 

However, this can be problematic for data providers whose business 

models rely on selling data. These providers may include clauses to restrict 

how the Swedish Transport Administration can use and share the data. 

Therefore, it is necessary to develop business models that allow road 

operators to use the data for multiple applications without the data 

provider's delivery becoming a public document.

Alongside the development of the digital transport system, the Swedish 

Transport Administration and other key societal actors need to review 

which data is necessary to share. Protecting critical societal functions is 

vital to ensure the proper functioning of society and to maintain public 

trust and safety. Secure and efficient data sharing is also essential to 

ensure these critical functions during crises and emergencies.
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4 The Swedish Transport 

Administration’s strategic 

positions

In 2021, the Swedish Transport Administration outlined its role and 

direction in a digitalized road transport system. The Administration 

continually reviews these decisions to stay current with connected vehicles 

and increased automation. A revision in 2024–2025 will focus on roadside 

equipment for communication with vehicles and digital infrastructure. The 

Administration’s strategic positions are as follows:

❖ The starting point is that the intelligence primarily resides in the 

vehicles, not in the road infrastructure. Therefore, the Swedish 

Transport Administration takes a restrictive stance on making 

adjustments to road infrastructure to support vehicles with advanced 

driver assistance systems, connectivity, and automated vehicles.

❖ The Swedish Transport Administration aims for a standard in physical 

road markings that also considers the traffic safety benefits that 

vehicles with advanced driver assistance systems can provide.

❖ The Swedish Transport Administration considers commercial 

communications solutions from external actors to be the primary 

means of exchanging data to and from vehicles.

❖ The Swedish Transport Administration currently has no intention of 

establishing roadside equipment for direct communication with 

vehicles. However, should such solutions prove cost-effective on 

certain road segments in the future, they may be considered.

❖ Within the scope of its mission, the Swedish Transport Administration 

will promote and facilitate the development of IT and communication 

infrastructure along the state road network, which is preferably driven 

by various market actors.

❖ The Swedish Transport Administration will strive to provide data in 

ways and through channels that yield the greatest societal benefits.

❖ The Swedish Transport Administration shall provide machine-

readable data that describes traffic regulations, state infrastructure

characteristics, and current status of locations or segments within the 

infrastructure for which we are responsible.
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5 Applications of digitalisation in 

the transport system

This chapter presents applications of digitalisation in the form of various 

analysis models and services within the transport system that aim to 

contribute to efficiency and value creation. These applications are enabled 

by the developments presented in Chapter 2 - the digital development of 

the road transport system - and the foundational elements highlighted in 

the focus areas (Chapter 3). In this way, the previous parts of the roadmap 

are tied together.

The applications of digitalisation in the road transport system have been 

categorized into four areas for clarity. Each application includes a 

background description of a need or problem, along with an accompanying 

idea of how digitalisation can contribute to the solution.

The extent to which the applications have been tested or will produce the 

desired effect varies. In some cases, the developments are advanced and 

well-tested, while in others, they are still in the conceptual stage. The 

status of a potential solution is described with indicators for ”idea”, 

”dialogue initiated for testing”, ”solution being developed or tested”, and 

”ready for use”.

Figure 6: Development levels of applications 

The applications need to be developed gradually, and along the way, their 

opportunities, risks, and challenges need to be assessed. The proposed 

solution should not be seen as definitive. There are many solutions to a 

problem, and the suggested digitalisation measure is one approach.
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Table 2 Applications of digitalisation

Area Application

Resource-efficient 
planning 

• Digital analysis of road standards

• Coordination to reduce ramp congestion

• Managing congestion issues with digital information

• Safe overtaking of slow-moving vehicles

• Digital speed limits

• Increasing capacity in existing road networks through
automation

• Digital bus semaphores

• Data-driven travel time analysis

• Wildlife warnings based on sensors

• New data sets for climate adaptation

• Reduced speed for access to low bearing capacity roads

Connected road 
maintenance

• Efficient winter maintenance supported by vehicle data

• Connected road surface measurements

• Traffic flow analysis at signalized intersections

• Connected operation and maintenance of bicycle 
infrastructure

• Predictive winter road maintenance

• Automatic data analysis for remote bridge inspection

Efficient, safe and 
sustainable 
contracting

• Connected road works

• Connected and automated road construction

• Automated highway maintenance

• Reporting of digital environmental data

• Safe speed for construction vehicles

• Safety for flaggers at paving works

• Higher load factors in transport

• Efficient logistics flows for increased societal benefits

• Drones for optimized mass calculation

Future road traffic 
management 

• Improved operational capability increases capacity

• New opportunities with dynamic traffic control

• -reaching traffic information

• Coordinated incident management
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Resource-efficient planning through 

digitalisation

The transport system faces significant challenges, where reducing climate 

impact must be balanced with increasing demand for transportation. 

Addressing this challenge requires more efficient use of the existing road 

transport system and well-considered investments in road infrastructure 

to meet future needs. Sustainable and long-term transport system 

planning demands accurate information about transport usage and 

demand. By continuously improving planning data, actions can be taken 

with greater precision, reducing the risk of suboptimal solutions.

New sensor technology that collects data from connected devices in and 

around the transport system can help enhance this capability. This 

technology enables more effective descriptions of infrastructure 

deficiencies and conditions, as well as analysis and prediction of 

intervention needs at the system level, thus improving planning data.

To achieve resource-efficient planning, it is essential to have accurate data 

and a clear understanding of the problem, as well as to design the most 

resource-efficient solution. According to the Swedish Transport 

Administration's four-step principle, the existing infrastructure should

first be reconsidered and optimized before deciding to rebuild or construct 

new infrastructure.

Increased vehicle connectivity and access to data, along with the 

automation of both vehicles and road system components, open up 

opportunities for digital services that can complement or replace physical 

investments.

Generally, digital measures are more cost-effective than physical ones. 

However, a digital measure may initially require significant investments in 

systems and digital infrastructure. Once these measures are in place, the 

cost of implementing them in additional locations becomes marginal. 

Multiple actors are involved in the ecosystem to enable digital services, as 

described in the focus areas of the roadmap.

Evaluating the effects of digital services compared to physical investments 

is challenging. Financing models are not yet adapted to handle the 

uncertainties associated with the different types of costs that digital 

services entail compared to physical investments. It is crucial to be able to 

test and evaluate new types of measures that use digitalisation as a tool, to 

make well-informed decisions about financing and implementation.
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Purpose and long-term ambition

The purpose is to explore and implement measures that achieve the same 

effect as a physical measure at a lower cost and enable dynamic use of the 

infrastructure. The long-term ambition is for digital services and measures 

to become as natural a part of the Swedish Transport Administration's 

operations as physical measures. The ambition is for these measures to 

contribute to the implementation of the right type of measure in the right 

place and at the right time, in a socio-economically cost-effective manner.

Areas of development

It is likely that several conventional measures could be replaced or 

supplemented by digital services. Knowledge about how such digital 

services can contribute to a socio-economically efficient transport system 

needs to be strengthened as the transport system becomes more connected 

and vehicles' technical capabilities advance. There is a great need for 

research and testing regarding the application of digital technology to 

address existing deficiencies in the road transport system. More 

knowledge is also needed about the impact of vehicle development on the 

socio-economic profitability of traditional measures and behaviour

changes related to the use of digital services and advanced driver 

assistance systems.
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Digital analysis of road standards

Road standards are crucial for traffic safety and depend on several 

parameters such as speed, profile, wear, and curve radii. To ensure safety 

and that the infrastructure is built according to the requirements and 

regulations outlined in the Design of Roads and Streets, analyses of road 

standards are conducted, for example through speed studies. A current 

problem is knowing the condition of curves in the road network and where 

they need to be straightened. Today, field tests are conducted on-site to 

determine road standards. The existing method is time-consuming and 

requires a lot of manual labour.

Potential solution

To create a harmonized approach, streamline the work, and improve 

safety on state roads, the Swedish Transport Administration sees an 

opportunity to digitalize the assessment of road standards using a data-

driven model based on algorithms and machine learning. A digital and 

visualizable basis, using vehicle data, enables the possibility of making 

qualitative and evidence-based decisions instead of subjective 

assessments.

In connection with a speed study on the E12, between Storuman and 

Tärnaby, the Swedish Transport Administration initiated a project where a 

data-driven model for calculating curve radii was developed. The model is 

based on vehicle data, but other data sets are also of interest to study for 

further development of the model.
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Collaboration to reduce ramp congestion

Urban development and population growth increase the demand for 

transportation. The high-speed road network provides good connections 

and fast movement, which attracts the establishment of residential areas, 

commercial zones, and logistics centres near major roads, such as 

highways.

Traffic interchanges near highways are often designed for high traffic 

flows, but growth and new areas can overload them. Examples include 

Kungens Kurva in Stockholm and Vasatorp with its logistics centres in 

Helsingborg.

When a traffic interchange is not designed for existing flows, queues form. 

When the ramp cannot accommodate more vehicles, it results in reduced 

speeds and even forces vehicles to stop on the high-speed road, increasing 

the risk of rear-end collisions. Queuing on the highway is therefore a 

major traffic safety risk. Undersized interchanges need to be rebuilt, but 

reconstruction requires substantial investments and can take many years 

to complete. It is therefore crucial to identify new solutions with a shorter 

time horizon that can alleviate the problem immediately.

Potential solution

One possible measure is to collaborate with actors contributing a 

significant portion of the traffic near the interchanges to disperse and 

reduce traffic. This can be achieved by sending targeted digital traffic 

information and recommending alternative routes for these vehicles to 

reduce the load. The digital traffic information can be based on sensor 

data or other sources.

In an inventory conducted in 2022, the issue was identified at several 

commercial locations around the country and in other action studies. The 

research project Smart Urban Traffic Zones tested a similar system in 

urban settings, where drivers were informed about the traffic situation at a 

specific location based on real-time data. However, the focus of that 

project was to increase traffic safety where many vulnerable road users 

were present.
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Managing congestion with digital information

Temporary congestion can occur when traffic intensity peaks during 

certain periods of the year or in connection with events. Since these 

conditions are temporary, roads are usually not designed to handle such 

traffic surges. This creates bottlenecks in the system, resulting in 

congestion, queues, and reduced accessibility. This issue arises in many 

places across the country and is common on roads leading to destinations 

like the ski resorts in Sälen, Tylösand, and Kolmården Wildlife Park 

during peak season.

A primary problem with seasonal congestion is that a large proportion of 

trips are made by car, especially where there are deficiencies in safe 

walking and cycling paths or accessible public transport. The potential for 

shifting to more efficient modes of transport is therefore limited. 

Expanding road capacity by building wider roads or additional lanes 

requires significant investments and is rarely considered economically 

viable since the problem is limited to specific times of the year.

Potential solution

Seasonal congestion is not easy to solve and likely requires several 

collaborative measures. This could involve working with various 

stakeholders in the area to provide traffic information or traffic 

management that helps distribute traffic in time and space without 

requiring extensive installation of roadside equipment. By delivering 

digital traffic information, drivers and vehicles can receive real-time 

information that contributes to safer and smoother travel.

One current solution is to close one lane during peak periods to avoid 

bottlenecks and thereby increase the flow on a 2+1 road. This is used, for 

example, on the E4 in Gävle. Mobile data has also been explored as an 

alternative source to better understand congestion issues and travel habits 

for those traveling to Sälen.
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Safe overtaking of slow-moving vehicles

Vehicles traveling at lower speeds than the rest of the traffic flow can 

create long queues. These may include agricultural vehicles, category

A/EPA tractors, and other slow-moving vehicles restricted to speeds lower 

than the posted speed limit. It can sometimes be difficult for trailing 

vehicles to overtake safely, especially when traffic volumes are high or 

visibility is limited. On some stretches, it is possible for slow-moving 

vehicles to use the shoulder to allow trailing vehicles to pass, but on other 

stretches, the shoulder is almost non-existent. Slow-moving vehicles are 

also not obligated to facilitate overtaking by trailing vehicles.

When trailing vehicles cannot overtake, stress levels rise, and the risk of 

dangerous overtaking increases. This is common in areas where 

agricultural vehicles frequently use roads with speed limits of 70 km/h or 

higher. The increase in category A/EPA tractors is making this problem 

more widespread across the country.

The impact on public transport can be particularly noticeable. Heavy 

vehicles, including buses, have longer acceleration distances and thus 

more limited opportunities for overtaking. Situations can also arise where 

a bus gets stuck behind the same slow-moving vehicle multiple times, after 

stopping at bus stops and then being overtaken by the slow-moving vehicle 

again, causing delays for public transport.

Potential solution

Creating accessibility for different types of vehicles is challenging. One 

potential solution is to create passing pockets where there is no shoulder, 

allowing slow-moving vehicles to continue at a lower speed while enabling 

trailing vehicles to pass. These physical adaptations could be combined 

with digital information to ensure the pockets are used effectively, 

promoting smooth traffic flow for various transport needs. A solution 

targeting agricultural vehicles is currently considered to have greater 

potential than one for category A tractors, as there are more clearly 

defined stakeholders to collaborate with.
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Digital speed limiting

There are sensitive and complex traffic environments where speeding is 

common. These can be urban or rural areas with a large amount of heavy 

traffic on narrow roads but no separated infrastructure for pedestrians and 

cyclists. Along these stretches, it is particularly important to ensure speed 

limits are adhered to. A common problem in both rural and urban areas is 

the low compliance with speed limits.

In rural areas, there is often a conflict between traffic safety and 

accessibility when it comes to speed limits. Drivers want to reach their 

destinations as quickly as possible, while speeds need to be reduced to 

enhance traffic safety. Traffic has also increased in recent years, and many 

stretches have a high proportion of heavy vehicles.

These vulnerable stretches often have limited space, making road 

modifications a major challenge. Even if it were possible to expand or 

widen the roads, it is often not economically viable, and alternative 

solutions are needed.

Potential solution

Digital speed limiting targets commercial traffic and involves collaboration 

with transport buyers and logistics companies. One solution could be to 

collaborate with industry actors who regularly travel through a vulnerable 

traffic environment and introduce a digitally speed-limited geographic 

zone to ensure compliance with regulations. Services for this are available 

on the market. The Swedish Transport Administration is responsible for 

promoting their use, but it is up to the vehicle industry and the market to 

implement geofencing functions in vehicles. The technology has been 

tested in both rural and urban environments. For example, a large pilot 

project was conducted in 2023 where timber transports were digitally 

speed-limited in four selected villages with roadside development15.

15 The Swedish Transport Administration, ”Digitala hastighetshinder testas i 
Jämtland och Västernorrland”, 2023, accessed October 23, 2023, 
https://www.trafikverket.se/om-oss/nyheter/nationella-
nyheter/2023/januari/digitala-hastighetshinder-testas-i-jamtland-och-
vasternorrland/. 

https://www.trafikverket.se/om-oss/nyheter/nationella-nyheter/2023/januari/digitala-hastighetshinder-testas-i-jamtland-och-vasternorrland/
https://www.trafikverket.se/om-oss/nyheter/nationella-nyheter/2023/januari/digitala-hastighetshinder-testas-i-jamtland-och-vasternorrland/
https://www.trafikverket.se/om-oss/nyheter/nationella-nyheter/2023/januari/digitala-hastighetshinder-testas-i-jamtland-och-vasternorrland/
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Increased capacity in the existing road network 

through automation

Capacity shortages in the transport system are most noticeable during 

rush hour around major cities. Capacity shortages result in significant 

travel time losses and uncertainties for travellers. Building new 

infrastructure is expensive and does not always lead to reduced travel 

times, for example, due to induced traffic. Additionally, the construction 

phase of new infrastructure causes significant CO2 emissions and traffic 

disruptions. Therefore, solutions are needed to distribute traffic more 

evenly throughout the day and use the existing infrastructure more 

efficiently.

Freight transport accounts for a significant portion of traffic on the 

national road network. They contribute to congestion due to the space they 

occupy and their longer acceleration and braking distances. The transport 

system is heavily burdened, and freight transport is expected to increase in 

the coming years. At the same time, the potential to shift transport from 

trucks to other modes of transport is limited.

Potential solution

One measure that could reduce traffic load is automated transport during 

night time. A benefit of scheduling transport at night is the availability of 

ample capacity in the system. Currently, several obstacles hinder the 

transfer of freight transport to night time, such as noise, driving and rest 

times, and working conditions. With automated vehicles, working 

conditions are irrelevant to the time of day, and electrification can help 

reduce engine noise.

The business sector is driving the development and testing of automated 

transport. The City of Stockholm has shown that noise from hybrid 

vehicles can be reduced at night using mandatory geofencing for electric 

vehicles16. A study conducted in 2022 indicates that a mere 5% shift of 

traffic from peak hours can alleviate travel times on Stockholm’s entry 

roads.

16 Per Mattsson, ”Stockholm vill ha fler nattleveranser med el-lastbilar – halverar 
körtiderna”, Dagens industri, December 15, 2021, Tysta nattleveranser med 
ellastbilar minskar körtiderna (di.se)

https://www.di.se/nyheter/stockholm-vill-ha-fler-nattleveranser-med-el-lastbilar-halverar-kortiderna/
https://www.di.se/nyheter/stockholm-vill-ha-fler-nattleveranser-med-el-lastbilar-halverar-kortiderna/
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Digital bus semaphores

In parts of the country, bus semaphores (also known as bus signals) are 

used. The main purpose of bus signals is to create travel time benefits by 

reducing the number of stops a bus needs to make at bus stops not directly 

on the travel route. With a bus signal, the bus driver receives information 

via a light signal at the roadside indicating that there are passengers 

waiting at a bus stop that is difficult or impossible to see from the road. 

This facilitates efficient public transport by minimizing unnecessary stops 

and detours while increasing flexibility in bus stop placement.

Bus semaphores have several benefits, but their cost structure has 

changed, and there are several recurring issues. The roadside light signal 

can be difficult to notice, causing bus drivers to sometimes miss the stop. 

When the signal lights up, drivers often feel dazzled. It's also challenging 

for passengers to know how to use the button at the bus stop and whether 

the signal is activated. Additionally, they are not accessible for passengers 

with special needs.

Potential solution

There is potential to replace current bus semaphores with a more digital 

solution, where the information can reach the bus driver directly through 

the bus’s real-time system. A digital solution can be tailored to passenger 

needs and facilitate ongoing monitoring and evaluation. It is likely to be 

more cost-effective and easier to integrate with other public transport 

solutions, such as on-demand services.

At the end of 2023, a preliminary study was conducted in collaboration 

between the Swedish Transport Administration and the regional public 

transport authorities to investigate the benefits of bus signals, the issues 

with current bus signals, and the possibilities for better solutions.

The recommendation is to gradually introduce a digital solution, where the 

button at the bus stop remains, but the roadside light signal is replaced 

with communication to the driver via the real-time system. This solution 

would shift responsibilities, and it is suggested that the regional public 

transport companies develop a specification for a digital solution that 

should eventually be integrated into the real-time systems.



47

Data-driven travel time analyses

Today, most issues within the road transport system are discovered 

relatively late. At this point, it is often too late to implement measures 

within the first step of the four-step principle. The problems have typically 

become so extensive that the first two steps, "rethink" and "optimize," 

simply do not provide a significant enough impact in the short term.

Examples of such issues include increased travel times due to various 

types of deviations and unexpected occurrences in vehicle flows, ranging 

from minor disruptions to major recurring disturbances. However, the 

problem is rarely due to a lack of capacity in the road infrastructure. 

Therefore, it is crucial to understand capacity utilization, identify 

bottlenecks, and plan infrastructure measures that improve capacity in the 

road transport system from a holistic perspective.

Potential solution

With data-driven analysis of the road network, the hypothesis is that 

problems like increased travel time can be identified earlier, allowing for 

more proactive efforts to solve the issue and use step 1 and step 2 

measures instead of rebuilding or constructing new infrastructure.

Various types of deviations in vehicle flows can be studied and detected 

early based on speed data. By utilizing data-driven travel time analysis, 

there is potential to identify these deficiencies in the road transport system 

at an early stage. The entire Swedish road network could be analysed to 

enable the implementation of preventive measures.

The same applies to bicycle journeys, where new insights into needs and 

potential within the road network can ensure that measures are taken 

where the benefits are greatest. Routes previously deemed economically 

unviable for interventions may need to be reassessed when new 

information is analysed. One potential data source is mobile phones and 

mobile data, which collect information on people's movements within the 

road network.

Results from the previously conducted feasibility study "Data-Driven 

Travel Time Analysis" have been implemented in the Swedish Transport 

Administration's IT environment. Ongoing studies are examining the 

correlation between travel time, events, and road characteristics.
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Wildlife warnings based on sensors

Sweden faces a significant challenge with over 67,500 reported wildlife 

collisions on the roads every year, primarily because roads often pass 

through forested areas where wildlife frequently cross. Driving near 

animals can be unsettling for drivers and disruptive for wildlife. Beyond 

the physical risk of accidents, there is also a significant emotional impact 

associated with colliding with an animal. Additionally, preserving 

biodiversity by reducing wildlife accidents and protecting wildlife along 

the roads is crucial.

While wildlife fences, fauna bridges, and ecoducts can mitigate risks, their 

high cost—e.g., up to 50 million SEK for an ecoduct—limits their use. 

Alternative measures are needed where physical barriers aren't practical

or economical.

Potential solution

A cost-effective solution for managing wildlife collisions on roads could be 

to integrate smart features into both vehicles and infrastructure. Through 

wildlife warning systems with sensors at fauna crossings, vehicles can be 

alerted when animals are approaching the road. This solution is 

significantly cheaper, about four percent of the cost compared to building 

new ecoducts.

The Swedish Transport Administration is also exploring collaborations 

with external actors to reduce wildlife collisions through advanced driver 

assistance systems. By improving these systems, more resources can be 

directed towards clearing the roadside area instead of building new 

wildlife fences. This would promote a more natural movement pattern for 

animals and, in the long run, be more cost-effective for society.

The Swedish Transport Administration, in collaboration with the Swedish 

National Road and Transport Research Institute, conducted a feasibility 

study aimed at compiling existing measures and describing the benefits of 

current driver assistance systems related to wildlife. The Swedish 

Transport Administration also has several wildlife warning systems at 

fauna crossings that have shown good results and improved the 

interaction between wildlife and infrastructure.
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New data sets for climate adaptation

Changing precipitation patterns, water flows, and water levels increase the 

demands on the robustness of the transportation system. Urban planning 

must consider how climate change may impact both planned 

developments and surrounding infrastructure.

Increased precipitation during winter months means more snow, 

especially in northern Sweden. This raises the need for snow removal and 

leads to stronger spring floods, posing risks of flooding and washouts. A 

warmer climate results in the loss of the frost's load-bearing capacity 

during winter, increasing the risk of road damage.

High summer temperatures can cause increased rutting and bleeding 

asphalt. A warmer and more humid climate increases the risk of moisture, 

mould, and corrosion. High temperatures and heatwaves can have 

significant negative effects on the technical components of the 

transportation system.

Potential solution

The Swedish Transport Administration is taking measures to reduce the 

negative impacts of climate change. These measures include raising 

roadways and other infrastructure, mitigating risks, and planning detour 

routes. With shared digital tools, the consequences of climate-related 

events, such as floods and landslides, can be assessed and minimized.

Potentially vulnerable points and sections, risk-classified road networks, 

and related data based on climate-related risks have been generated for all 

regions of the Swedish Transport Administration. A pilot project is being 

conducted using geodata to develop methods for a climate adaptation 

package. Additionally, there are plans for a research project to further 

develop climate adaptations to better assess risks and to use satellite-

based radar, known as InSAR, with a focus on its geotechnical 

applications.
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Reduced speed for access to roads with low 

load-bearing capacity

When a vehicle travels on a road, it creates vibrations that wear down the 

road’s load-bearing capacity. The amount of wear depends on the speed of 

the vehicle and the road’s design. Heavier vehicles generate more 

vibrations, leading to greater wear. Roads are classified into different load-

bearing capacity categories based on how much they can handle, with 

factors like road construction and existing wear influencing this capacity.

Roads with Load-Bearing Capacity Class 4 (BK4) can support the heaviest 

vehicles, and efforts are underway to upgrade more state roads to this 

standard. However, many heavy transports start and end on local roads, so 

having a high load-bearing capacity on only part of the route does not fully 

address the issue. A similar problem arises with winter regulations, where 

heavier vehicles are allowed to use roads with lower load-bearing capacity 

when frozen, but this is limited by bridges, which do not benefit from the 

increased load-bearing capacity of cold temperatures.

Potential solution

One solution could be to automatically reduce the speed of vehicles that 

are too heavy for areas with low load-bearing capacity. Lowering the speed 

reduces vibrations, which in turn reduces wear on the road and allows it to 

support higher weights. This could be managed using geofencing. 

The research project “Frozen winter roads” tested this approach in 2023. 

Timber transports were allowed to use bridges with lower load-bearing 

capacities in exchange for reducing their speed. Similar methods have 

been tested within the “Smart Urban Traffic Zones” and “HCT City”

projects, all of which have shown positive results.
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Connected road maintenance

Sweden has an extensive road network, including about 100,000 

kilometres of state roads, 45,000 kilometres of municipal roads, and 

430,000 kilometres of private roads. The Swedish Transport 

Administration manages the state roads and is responsible for their 

upkeep. This responsibility involves continuously monitoring the 

condition of these roads to ensure they provide the best conditions for 

citizens' travels and business transport needs. With such a vast network, it 

is challenging to identify and locate all the issues that need addressing, 

such as cracks and potholes in the asphalt, leaning guardrails, or obscured 

signs and information boards.

The wear and tear on the Swedish road network is accelerating, and the 

maintenance backlog is growing. Accurate information about the condition 

of roads and infrastructure is essential for timely and appropriate 

maintenance actions. New technology and increased data availability 

enhance the ability to more comprehensively assess the state of the road 

network. Improved knowledge of infrastructure conditions can be 

achieved by gathering data from various sources, such as laser scans of the 

road network, vehicle-generated data, drone inspections, or satellite data. 

This data allows for the development of forecasts and analyses, which can 

lead to more proactive road maintenance and, eventually, more automated 

asset management. The Swedish Transport Administration is already 

moving in this direction with several initiatives and plans for the future 

development of maintenance work.

Vehicle-generated data holds significant potential. It can provide a better 

understanding of the road network’s condition and its development over 

time, helping to guide maintenance priorities. This data can also support 

the monitoring of contracts or procurement processes, as contractors need 

to know the road's wear to submit accurate bids. Ensuring that all parties 

in the ecosystem—such as infrastructure owners, contractors, consultants, 

and vehicle manufacturers—have access to the right information enables 

more effective planning, execution, and monitoring of maintenance based 

on current conditions.

Additionally, vehicle-generated data can help determine the information 

and condition required for vehicles with different levels of advanced driver 

assistance systems to achieve their full potential. In the future, 

maintenance standards for various road sections should be based on road 

degradation (lifecycle costs) while aligning with both current and future 

vehicles and driver assistance systems.
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Purpose and long-term ambitions

The benefits of connected road maintenance include increased traffic 

safety, reduced costs through resource-efficient maintenance of the road 

transport system, and a safer working environment for those working on 

the roads, thanks to digital tools. In the long term, there is potential to 

access more real-time data to perform data-driven analyses and develop a 

more proactive maintenance approach. This way, both road users and 

maintenance personnel can enjoy a safer traffic environment, while 

interventions and maintenance can be carried out more efficiently and 

precisely. 

Areas of development

The potential of new data sources, such as vehicle data, is significant. 

However, as new vehicles generate vast amounts of data, there is a need to 

better understand which types of vehicle data are useful for specific 

purposes and how representative certain data sets are. The Swedish 

Transport Administration is also interested in the potential of combining 

different data sets and utilizing automatic data extraction and processing.

With automation, electrification, and an increase in advanced driver 

assistance systems, reduced wear and greater road utilization are 

anticipated. The Swedish Transport Administration seeks to gain more 

insight into how road usage is changing due to these factors.
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Efficient winter maintenance supported by 

vehicle data

The Swedish Transport Administration aims to achieve more efficient and 

precise winter road maintenance and improve road quality to reduce 

disruptions and increase accessibility.

Snowfall, ice formation, and cold weather can make roads hazardous, 

potentially leading to traffic jams, accidents, and delays if roads are not 

properly maintained during winter. Regular snow plowing, sanding, and 

salting are required to keep roads safe. However, winter road maintenance 

is time-consuming and costly. The Swedish Transport Administration’s 

contractors are expected to maintain an operational winter organization 

throughout most of the year, with snow plowing vehicles and personnel 

available around the clock to handle snowfall and ice.

Potential solution

The goal is to enhance winter road maintenance by utilizing information 

contributed by everyday vehicles on the road. By collaborating with vehicle 

manufacturers and road maintenance providers, data is collected and 

refined for both the Swedish Transport Administration as the client and 

the contractors handling road maintenance. The technology is rapidly 

advancing, with continuous improvements in measurement accuracy and 

geographical coverage of the road network. Coverage of the national road 

network is expanding as more vehicles equipped with the technology are 

sold in Sweden.

Currently, the Swedish Transport Administration has commissioned 

regular friction measurements from vehicles through manufacturers and 

data refinement developers. During the winter season of 2022-2023, 

approximately 400 million friction measurements were collected 

nationwide (compared to only 1,500 with conventional methods). The 

number is steadily increasing, and for the 2023-2024 season, it is expected 

to reach 700 million measurements. This means the Swedish Transport 

Administration is informed about the friction of every road at least once a

day.
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Connected road surface measurements

There is a need to systematically collect condition data about road surfaces 

in the Swedish road network. Currently, this is done every year or every 

other year, leaving gaps in information about changes that occur between 

measurements. Continuous condition monitoring, including issues like 

frost damage and "winter damage," would complement the annual surface 

measurements.

Current road surface measurements are primarily designed from the road 

authority's perspective, focusing on where investments in maintenance 

yield the greatest benefit over time—not necessarily considering what is 

most important for drivers or modern vehicles using the roads.

Potential solution

Continuous, supplementary condition measurements can be conducted 

using existing vibration sensors in vehicles or through advanced image 

analysis. In simpler cases, even a mobile phone mounted on a car’s 

dashboard can act as a sensor.

Moreover, maintenance can be tailored to meet the needs of road users 

rather than just the road authority's perspective, by having connected 

vehicles continuously measure the condition of the road network. This 

approach provides better decision-making data, allowing for the right 

actions to be taken at the right locations and times. Continuous condition 

data also enables efficient direction and monitoring of remedial actions.

The Swedish Transport Administration has established an innovation 

partnership for technical solutions in connected road surface 

measurements, resulting in a contract with three suppliers. The 

technology will be developed collaboratively, and the Swedish Transport 

Administration can progressively choose to continue with the suppliers 

that meet the desired objectives.
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Traffic flow analysis at traffic signal installations

Traffic signal installations are complex systems with many components 

that need to function properly. A crucial component is the road detectors 

that register passing vehicles and control the timing of green and red 

lights. When a road detector isn't working optimally, the system can't 

manage traffic flow at intersections effectively, leading to congestion.

Currently, identifying faulty road detectors involves a time-consuming 

manual process where large amounts of data need to be compared, 

analysed, and processed. With advances in technology, there is significant 

potential to automate the troubleshooting of these detectors.

The Swedish Transport Administration is interested in creating valuable 

information flows to identify faulty road detectors at intersections. They 

are also interested in identifying intersections that are poorly configured 

due to changes in traffic patterns.

Potential solution

Work is underway to develop an analysis tool (BI report) that can be used 

to monitor and track intersections with faulty road detectors or those 

poorly configured for current traffic flows. The Swedish Transport 

Administration aims to use algorithms and models to automatically detect 

malfunctioning road detectors.

An automated and visual tool is expected to reduce wait times at traffic 

signals, which will, in turn, lower societal costs. Shorter delays and 

improved traffic flow also have a positive impact on reducing the 

environmental footprint of traffic.

The Swedish Transport Administration has already developed a Proof of 

Concept (PoC) where traffic flows were visualized based on road detectors 

connected to traffic lights at intersections.
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Connected operation and maintenance of bicycle 

infrastructure

Cycling is a crucial part of a sustainable long-term transportation system, 

and the introduction of new technology in this area has created new 

opportunities for both cyclists and infrastructure. To promote cycling in 

society, higher standards for the maintenance and winter upkeep of 

pedestrian and bicycle paths are required. A significant challenge is 

adapting winter maintenance to the increasing number of cyclists.

Potential solution

To encourage more people to cycle, it needs to feel safe and be convenient. 

By gathering information from maintenance machines and fixed weather 

sensors, maintenance can be made more efficient. It may also be possible 

to combine this type of information with data from cyclists' connected 

devices. By sharing information with cyclists about where and when 

maintenance has been performed, they can feel more confident in 

choosing to cycle even during winter.

During 2020-2021, the Swedish Transport Administration conducted a 

pre-commercial procurement for active travel, where various solutions 

were developed. One of the solutions uses data from mobile phones and 

vehicles combined with fixed measurement points to predict the need for 

operation and maintenance on pedestrian and bicycle paths17.

Both municipalities and the Swedish Transport Administration’s 

contractors currently generate data on maintenance activities. This data 

can be used to inform travelers about the condition of the paths. 

Collaborations with municipalities aim to make this data accessible to 

promote safe cycling. The Swedish Transport Administration is further 

developing solutions for connected maintenance of bicycle infrastructure 

in cooperation with the market. The goal is to achieve more efficient 

maintenance of bicycle infrastructure through preventive and proactive 

measures and to contribute to increased and safe cycling, even in winter.

17 The Swedish Transport Administration, ”Aktivt resande – det ska vara enkelt 
och säkert att gå, cykla och åka kollektivt”, accessed October 27, 2021, Aktivt 
resande – det ska vara enkelt och säkert att gå, cykla och åka kollektivt - Bransch 
(trafikverket.se). 

https://bransch.trafikverket.se/for-dig-i-branschen/forskning-och-innovation/aktuell-forskning/gang-och-cykel/aktivt-resande--det-ska-vara-enkelt-och-sakert-att-ga-cykla-och-aka-kollektivt/
https://bransch.trafikverket.se/for-dig-i-branschen/forskning-och-innovation/aktuell-forskning/gang-och-cykel/aktivt-resande--det-ska-vara-enkelt-och-sakert-att-ga-cykla-och-aka-kollektivt/
https://bransch.trafikverket.se/for-dig-i-branschen/forskning-och-innovation/aktuell-forskning/gang-och-cykel/aktivt-resande--det-ska-vara-enkelt-och-sakert-att-ga-cykla-och-aka-kollektivt/
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Predictive winter road maintenance

For most of the year, the Swedish Transport Administration's contracted 

operators must maintain a fully functional winter maintenance 

organization. Winter road maintenance is a significant expense for the 

Administration, costing nearly 2 billion SEK annually. As climate change 

becomes increasingly evident, the need for preparedness for sudden 

weather changes also grows.

Currently, weather information dictates which winter maintenance actions 

should be taken, such as whether it will be slippery due to wet roadways or 

snow. Information is also available on when the road was last treated, and 

this is monitored through vehicle data. Despite existing data sources, there 

are often comments from various stakeholders that winter maintenance 

does not meet expected standards, leading to socio-economic 

consequences.

More information is needed to determine when an intervention is 

necessary. The Swedish Transport Administration also needs to evaluate 

whether the performed maintenance action had the desired effect.

Potential solution

With increased access to data, both from the Swedish Transport 

Administration's own sources and from others' statistical databases, 

calculations can be made regarding the cost of winter maintenance and its 

impact on the roads. This can create entirely new conditions for Swedish 

winter maintenance and its stakeholders.

Combined datasets from sources such as vehicle data, road weather 

information systems, mobile reports from snowplows, and statistics from 

the accident database Strada can be used to develop measures for 

accessibility and traffic safety. Combining these datasets could also 

potentially be used to streamline actions and ensure that the right action is 

taken at the right time and place. This could, in turn, provide a new 

assessment of how winter maintenance should be linked to the societal 

costs incurred during winter conditions.
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Automated data analysis for remote bridge 

inspection

The Swedish Transport Administration manages over 21,000 bridges. 

These bridges are inspected at intervals of no more than six years to 

monitor their condition and plan maintenance actions. These inspections 

can be costly, time-consuming, disruptive to traffic, and pose a risk to on-

site inspectors.

Inspecting a bridge can be challenging, especially when many are located 

in remote areas. To maintain the condition of the bridges, thorough 

inspections are crucial. Sometimes bridges suffer from extensive damage, 

such as cracks, rust, or loose concrete over large areas. This makes it 

difficult for inspectors to manage all the information using traditional 

methods, like photographs of individual damages. Monitoring the 

development of individual damages over time is also significant for 

assessing their impact on the structure. New methods and technologies are 

required to streamline this process and ensure that bridges and roads are 

safe and in good condition.

Potential solution

Using drones or other remotely operated vehicles equipped with cameras 

to collect data on the condition of the structures opens up possibilities for 

renewing and improving bridge inspections. Through image analysis, 

service providers can scan a bridge and identify defects, while historical 

images can automatically be used to monitor the progression of damage. 

Machine learning and AI are crucial components for efficiently processing 

data, enabling effective analysis and providing bridge engineers with a 

limited set of damages that require further investigation. 

The business model is currently unclear, but regulations have been 

amended to allow the use of cameras for inspections. Consequently, 

images will likely be used more extensively for modelling and assessing the 

condition of existing bridges. The regulatory changes create new business 

opportunities where subcontractors performing data collection do not 

need to have technical expertise in bridge engineering, as this knowledge 

resides with their partners.
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Efficient, safe and sustainable contracting

The future of infrastructure construction and maintenance demands a 

strong focus on efficiency and traffic safety to optimize accessibility for 

road users, while also considering environmental sustainability. 

Digitalisation and increased access to data make this possible, enabling 

the development of various services. This development occurs from two 

perspectives: services within contracting operations to increase 

productivity and quality, and services aimed at passing traffic to enhance 

safety and accessibility.

Over the past decade, the Swedish Transport Administration has observed 

rising costs in its investment projects. By utilizing data from construction 

vehicles, lessons learned from previous projects can be applied to optimize 

resource use in the early stages of new projects. This data enables real-

time analysis to detect deviations or inefficiencies in the construction 

process, such as performance issues with machinery or shortcomings in 

work methods. For the Swedish Transport Administration, increased data 

access also offers opportunities for improved quality assurance and 

ensuring that the contracting meets design and construction process 

requirements.

In terms of traffic safety for both passing vehicles and workers, 

digitalisation plays a crucial role. By distributing information to vehicles 

about warnings and automatically reducing their speed, the risk of 

accidents can be minimized. Additionally, the use of automated machinery 

allows for remote control from a safe distance, reducing the need for

people to be present in hazardous work environments, such as highways.

Leveraging the opportunities of digitalisation within contracting requires 

investments in both technology and skills. The Swedish Transport 

Administration needs to create incentives for the market to utilize data for 

learning and quality assurance, fostering an innovative industry. Changes 

in regulations, business models, and culture are also necessary to fully 

exploit the potential of digitalisation. Initiatives like Infra 4.018 aim to 

bring together industry players to promote a collective digital 

transformation and more sustainable construction and maintenance of 

infrastructure.

18 Infra4.0, ”Skapandet av framtidens transportinfrastruktur”, KTH Royal Institute 
of Technology, accessed October 25, 2023, https://www.infra4.se/. 

https://www.infra4.se/
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Purpose and long-term ambition

The purpose of efficient, safe, and sustainable contracting is to harness 

technological advancements to minimize the impact of the Swedish 

Transport Administration's activities on the environment, accessibility, 

and traffic safety during construction periods. A key opportunity in this 

area is the potential to use data from connected machines to enhance the 

Administration's quality control and cost management.

Areas of development

By utilizing existing technology, short-term solutions can be implemented 

to streamline workflows and reduce traffic disruptions. However, a 

broader system overhaul is needed to implement long-term measures 

aimed at achieving zero emissions and reducing environmental impact.

To identify and implement these measures, it is crucial to gain a better 

understanding of the current situation and the challenges faced by 

contractors and road users during construction. Investigations and testing 

of various solutions are necessary to evaluate their practical feasibility and 

effectiveness. Additionally, it is important to explore and establish 

regulations and legal requirements for public procurement to promote 

sustainable and efficient contracting. Business models must also be 

developed to facilitate investments in these solutions and ensure their 

long-term sustainability and success in the market.
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Connected roadworks

The traffic environment around roadwork sites can often seem complex, 

with several factors increasing the risk of accidents. Both larger, more 

static roadworks and shorter, more dynamic ones can lead to unexpected 

speed reductions and traffic jams. The most common type of accident at 

roadwork sites on the state road network, which results in personal injury, 

is rear-end collisions due to sudden braking. Workers on the road often 

feel unsafe and perceive that drivers do not show sufficient consideration 

when passing through roadwork areas. For instance, it is common for 

vehicles to crash into TMA (Truck-Mounted Attenuator) vehicles at work 

sites.

Potential solution

Med Connected vehicles and digital information sharing offer a greater 

ability to provide advance warnings about ongoing roadworks. For 

instance, TMA vehicles could be equipped to send digital alerts about 

roadwork to approaching traffic. This concept was tested in the Nordic 

Way 3 project with the "Road Works Warning" service.19 In the future, 

roadwork zones could be set up as geo-fenced areas where vehicles are 

required to follow specific conditions, or where warnings are sent directly 

to vehicles to enhance driver awareness. The Smart Urban Traffic Zones 

project has also explored ways to protect vulnerable road users at 

construction site entry and exit points.20

Roadworks are often staged, which means they can change rapidly. This 

places a higher demand on ensuring that information is current and 

delivered with minimal delay. Over time, new digital solutions may 

complement some of the temporary road signs, traffic management 

equipment, and barriers used at roadwork sites.

The Swedish Transport Administration will need to continue working 

closely with contractors to provide reliable information about ongoing and 

upcoming roadworks to drivers and vehicles, enabling the development of 

new digital services and features.

19 NordicWay, ”Nordic Way 3”
20 Closer, ”Smart Urban Traffic Zones”



62

Connected and automated road construction

The construction industry has long struggled with low productivity and 

negative environmental impacts. Contributing factors include inefficient 

work methods, lack of coordination between machines and work 

processes, and suboptimal use of resources such as time, fuel, and 

materials. The negative environmental effects stem from greenhouse gas 

emissions and disturbances to natural environments and ecosystems. 

Improving efficiency is a key factor in reducing costs and enhancing 

profitability and sustainability within the construction industry, but 

challenges remain in optimizing workflows and coordinating construction 

machinery and transport vehicles effectively.

Potential solution

Modern construction machines and trucks are now connected and 

generate large amounts of data. This includes everything from standard 

construction equipment like asphalt pavers and rollers to quarries that 

crush rock and produce asphalt. Advances in technology provide new ways 

to leverage this connectivity, allowing machines to communicate with each 

other, thereby increasing automation.

Demonstrations have highlighted several applications, such as optimizing 

transports of mass by having excavators communicate with trucks to 

precisely load their beds. Other projects, like “Construction Factory21” and 

“Efficient Load Out22”, have also explored the potential of connected and 

automated road construction.

The potential of this technological shift is significant, enabling the use of 

many other services that enhance efficiency and road safety. Moving 

forward requires a strategic plan for the field, along with studies of 

business models and other conditions that facilitate these technological 

advancements.

21 Mälardalen University, “Construction Factory”, 2023, accessed January 17, 2024, 
https://www.mdh.se/forskning/forskningsprojekt/inbyggda-system/construction-factory.

22 Volvo CE, “Efficient load out: the digital solution which is revolutionizing mass 
excavation projects”, 2024, accessed January 17, 2024, https://www.volvoce.com/new-
zealand/en-nz/transdiesel/about-us/news/2021/efficient-load-out-the-digital-solution-which-
is-revolutionizing-mass-excavation-projects/.

https://www.mdh.se/forskning/forskningsprojekt/inbyggda-system/construction-factory
https://www.volvoce.com/new-zealand/en-nz/transdiesel/about-us/news/2021/efficient-load-out-the-digital-solution-which-is-revolutionizing-mass-excavation-projects/
https://www.volvoce.com/new-zealand/en-nz/transdiesel/about-us/news/2021/efficient-load-out-the-digital-solution-which-is-revolutionizing-mass-excavation-projects/
https://www.volvoce.com/new-zealand/en-nz/transdiesel/about-us/news/2021/efficient-load-out-the-digital-solution-which-is-revolutionizing-mass-excavation-projects/
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Automated highway maintenance

Maintenance on or alongside highways causes traffic disruptions and 

increases the risk of accidents. These issues are particularly significant on 

highways, where high speeds and heavy traffic volumes are common.

Working on or near a highway involves risks, often necessitating the 

closure of parts or the entirety of the highway. Such closures limit traffic 

flow and can lead to congestion. Long queues result in idling vehicles, 

which generate unwanted carbon dioxide emissions.

There is a significant need to reduce the environmental impact of 

maintenance activities and to minimize the risk of workplace accidents. 

Utilizing connected and automated machinery for maintenance tasks 

could be a step in the right direction.

Potential solution

Automated machinery for tasks such as clearing brush and mowing grass, 

can help reduce negative impacts like restricted traffic flow and 

compromised safety. These machines can perform maintenance tasks 

flexibly and at any time of day, allowing work to be carried out during 

periods of low traffic on the highway.

Automated or remotely controlled machinery eliminates the need for 

personnel to be near the roadway, allowing them to work from a safe 

location. This also reduces the necessity of closing parts of the highway, 

thus maintaining road capacity.

While the Swedish Transport Administration has not prioritized 

automated maintenance machinery in the near term, some development 

projects related to work machinery have been conducted in Sweden. For 

example, the "Automated Road Maintenance” project23 aimed to develop a 

vehicle capable of independently driving and navigating along a defined 

route, performing maintenance tasks, and interacting with its 

surroundings.

23 InfraSweden, ”Automatiserad vägdrift”, KTH Royal Institute of Technology, 
accessed October 30, 2022, 
https://www.infrasweden2030.se/project/automatiserad-vagdrift/. 

https://www.infrasweden2030.se/project/automatiserad-vagdrift/
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Reporting of digital environmental data

In the Swedish Transport Administration’s internal audit of 2022, it was 

revealed that there is a lack of annual reporting on emissions from the 

construction, operation, and maintenance of roads and railways. 

Reporting typically happens at the end of a project, leading to poor 

monitoring in multi-year projects. Effective monitoring is crucial to 

meeting the climate goals, including fossil-free fuels in contracts by 2030.

The Swedish Transport Administration’s goal is to include requirements 

for digital environmental reporting in all new contracts for the 

construction and maintenance of roads and railways. These requirements 

will be ensured through the application of digital delivery notes based on a 

common industry standard. This will introduce new routines and 

workflows that replace current manual reporting, creating a cost-effective 

flow of data between stakeholders. This, in turn, leads to reduced manual 

information handling, shorter lead times, and improved data quality.

Potential solution

Digitalizing environmental data is a measure to ensure effective 

monitoring of fuel consumption and transports of mass. When a service is 

performed, it is reported directly via mobile phone or computer in the 

form of a digital delivery note. This note is sent electronically through the 

supply chain to the contractor, who then forwards it to the Swedish 

Transport Administration. This enables frequent and timely monitoring of 

activities such as material transport or excavation work, which the 

contractor can also track. It sets the right conditions for taking joint 

actions with the contractor to meet climate requirements and goals.

The Swedish Transport Administration, along with the construction 

industry, other clients, and authorities, has agreed to use the BEAst Supply 

4.0 standard. Analysis and review are then carried out in the Swedish 

Transport Administration’s proprietary system support, ELSA. This 

approach has been tested since 2021 in four pilot projects, with two more 

scheduled for 2024. In the Korsvägen E05 project alone, it resulted in the 

elimination of 60,000 physical transport documents, significantly 

reducing the administrative burden. Reporting requirements are 

published for fuel consumption from large machines and heavy trucks, as

well as for the transport of surplus materials.



65

Safe speeds for construction vehicles

During construction activities, safety issues can arise in densely populated 

areas, affecting both workers and fellow road users during transportation. 

This is particularly challenging when transporting to and from 

construction sites through low-speed zones, as exceeding speed limits in 

these areas significantly increases the risk of accidents and injuries to 

surrounding traffic and residents.

The Swedish Transport Administration is a major procurer of construction 

services, accounting for about 30 percent of the total market. This gives 

the Swedish Transport Administration a unique opportunity to influence 

traffic flows by focusing on efficient and safe transport solutions. In its 

construction contracts, the Swedish Transport Administration aims to 

reduce environmental impact and enhance safety for the transports 

generated by its operations. Since 2022, the Swedish Transport 

Administration has included requirements for methods, procedures, or 

systems to ensure compliance with speed limits in its construction 

contracts.

Potential solution

The stakeholders in the "Sustainable Speeds" initiative have developed 

timelines for gradually introducing requirements to report speed 

deviations in the Swedish Transport Administration’s contracted 

transports. The Swedish Transport Administration plans to start with two 

pilot projects to test the practical implementation of this requirement. A 

logistics data lab was established in 2021 to support this work.

One measure that transport operators can use to ensure compliance with 

speed limits is speed-regulating technology within specific geographical 

areas. This involves using some form of Intelligent Speed Adaptation 

(ISA), where speed is automatically reduced in a designated area, such as 

within a construction zone. This service is available from several market 

players, either integrated directly into vehicles or retrofitted for a specific 

fleet.
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Safety for flaggers during paving operations

Paving operations are essential for the maintenance and improvement of 

infrastructure, but they can pose significant safety risks if not managed 

properly. To ensure smooth and safe passage for both road users and the 

work crew, flaggers are often necessary.

During paving operations, flaggers face several challenges that impact 

both their work environment and traffic safety, as traffic congestion is not 

uncommon. One of the primary challenges is ensuring safe passage for 

both vehicles and pedestrians while the work is in progress.

The flagger's role is to direct traffic, thereby protecting the work crew from 

hazardous situations. This often involves being near heavy machinery and 

vehicles, which increases the risk of accidents and injuries. It is common 

for vehicles passing by roadworks to not adhere to speed limits, and in 

metropolitan areas, flaggers increasingly face threats and violence. 

Between 2015 and 2021, there were 60 accidents involving flaggers.

Potential solution

Connected vehicles have the ability to receive warnings when flaggers are 

present at roadworks, which is crucial for reducing the risk of accidents 

and improving traffic safety. Technologies that can automatically reduce 

speed and provide digital traffic management can gradually reduce the 

need for flaggers, while also enhancing the efficiency and safety of the 

work environment.

This measure is new to this version of the roadmap. A similar technical 

solution has been tested in the Smart Urban Traffic Zones project for 

construction site exits24. The technology issues a warning when an 

unprotected road user approaches as a transport vehicle is about to leave a 

construction site. 

24 Closer, ”Smart urban traffic zones”.
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Higher load efficiency in construction transport

Transports to and from construction sites, especially transports of mass, 

often involve partially filled loads, leading to unnecessary trips and thus 

economic and environmental inefficiencies. One reason for this is that 

heavy transport vehicles exceed the allowed weight for the road's load-

bearing capacity. Often, it is just a small section of the transport route, 

such as a bridge, that limits the weight the trucks can carry.

Vehicles generate vibrations in the road surface when they travel. The 

heavier the vehicle and the faster it moves, the more the road surface 

wears due to these vibrations, increasing the risk of instability. If the 

vibrations exceed what a bridge is designed to withstand, it could lead to 

structural failure.

Potential solution

A digital permit system could allow heavier transports on sensitive 

sections by requiring lower speeds than the posted limit. This permit 

would grant access to the road section despite the heavier load, in 

exchange for the vehicle traveling at a lower speed than the posted speed 

limit on that section.

One possible solution is to use technology that sends information to 

vehicles within a specific geographic area. In this case, the vehicles would 

receive a notification indicating the required speed to maintain along the 

road section to be allowed to drive with the current load. Tests for this 

solution have been conducted in Smart Urban Traffic Zones25, including 

construction transports in Stockholm, Frozen Winter Roads26 and HCT-

city27.

The Swedish Transport Administration plays a significant role as one of 

the largest procurers of construction transport. By implementing similar 

efficient solutions within its own projects, the number of transports can be 

significantly reduced. This would not only lessen the strain on roads and 

bridges but also save money and reduce environmental impact.

25 Closer, ”Smart urban traffic zones”.
26 The Swedish Transport Administration, ”Ny teknik öppnar för tyngre lastbilar på 
tjälade vintervägar”.
27 HCT-CITY, ”Effektiva transporter i staden med HCT-lösningar”.
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Efficient logistics flows to and from construction 

sites

Construction projects often generate a large volume of transport, 

especially heavy vehicles like trucks, regularly departing from the sites. 

This increase in traffic flow can overload existing roads, leading to traffic 

congestion and delays for other road users. Moreover, contractors are 

often bound by tight schedules, meaning transports must be conducted 

within specific time frames to align with the construction project 

timelines. This can exacerbate traffic issues, especially during peak hours.

Another challenge with these logistics flows is that many trucks leaving 

construction sites are not fully loaded. This results in inefficient use of 

cargo space and unnecessary additional transports, further contributing to 

traffic congestion and delays.

The Swedish Transport Administration invests heavily in reducing climate 

emissions from its construction-related activities. The CO2 emissions 

resulting from inefficient logistics flows have not been adequately 

addressed, neither in terms of idling vehicles nor reduced transport 

numbers. There are significant environmental and socio-economic 

benefits to be gained from improving logistics flows to and from 

construction sites.

Potential solution

An effective solution to manage logistics traffic to and from construction 

sites is to implement a digital system that can distribute trucks in traffic to 

avoid congestion. Through data-driven management, the flow of vehicles 

can be regulated in real-time, for example, by informing drivers to wait a 

short while in nearby areas instead of getting stuck at traffic lights or in 

queues. Additionally, measures such as reversible lanes and green waves 

can be explored to further improve traffic flow and minimize delays.

Digitalisation also enables fully loaded transports. By utilizing data,

greater precision can be achieved so that trucks are loaded with exactly the 

amount of cargo needed. Even a 10 percent efficiency improvement in 

many transports can lead to a significant reduction in the number of trips.
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Drone inspections for mass calculation

Mass calculation is a critical component of infrastructure projects. 

Traditional methods are time-consuming, and conducting these 

calculations is a complex task with various challenges.

One challenge is that different types of soil have varying densities and 

properties. Accurately assessing soil characteristics and their impact on 

mass calculation can be difficult, especially if the ground is heterogeneous 

or contains rocks or other obstacles. Additionally, areas may have diverse 

and complex topographic conditions, further complicating mass 

calculations.

Moreover, obtaining precise measurements can be challenging, 

particularly in large and complex projects, leading to inaccurate results. 

Measurement errors can be caused by poor equipment, incorrect readings, 

or lack of precision.

Potential solution

Drones can be used to improve the accuracy, efficiency, and safety of mass 

calculations in infrastructure projects. They can provide a better 

understanding of the terrain and more accurate volume and mass 

calculations. Drones can quickly gather data from above to map the 

terrain, create high-resolution topographic maps and models, and identify 

potential challenges that may affect the calculations. This allows for more 

accurate volume and mass calculations, although the accuracy will always 

vary depending on soil properties and the type of sensor used.

Drones also enable regular flyovers to monitor project progress, providing 

better oversight than site visits and continuous traceability throughout the 

construction period. It's easy to refer back during discussions, reducing 

the need for specialists and other support functions to travel. This allows

everyone to view and discuss the same images to find solutions. It saves 

both time and money compared to traditional methods of topographic 

mapping and mass calculation.
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Future road traffic management

The purpose of road traffic management is to guide and control traffic, 

inform road users, and maintain a disturbance-free road network. This can 

influence the flow of traffic to optimize accessibility while considering 

traffic safety and environmental impact. Traffic management is achieved 

through both traffic control and traffic information.

The Swedish Transport Administration, as the road authority, manages 

traffic control on the state road network and provides traffic information, 

which increasingly reaches road users through commercial services, such 

as mobile apps and integrated vehicle systems. For optimal utilization of 

the road network, traffic information must be quality-assured and 

coordinated between the road authority and service providers. 

Furthermore, this information must align with the traffic control measures 

in place. Therefore, collaboration between the Swedish Transport 

Administration and commercial service providers is of utmost importance.

Traffic control can be achieved through physical measures within the road 

network and prescribed regulations that vehicles must adhere to. Physical 

traffic control measures include closures, traffic diversions, ramp 

metering, and traffic signal regulation. Information about closures, 

detours, and static and dynamic traffic regulations can reach road users 

via road signs and digital channels directly to the vehicles. Traffic 

information and traffic control are becoming increasingly important tools 

to utilize the existing road network optimally, rather than expanding the 

road infrastructure.

Through the EFTiS initiative (Efficient and Functional Road Traffic 

Management in Sweden), a vision for road traffic management has been 

formulated and decided. Seven orientations describe a desired shift over 

the next seven to eight years. The vision also highlights the need to 

develop collaboration between different departments of the Swedish 

Transport Administration. The seven goals are:

1. The Swedish Transport Administration acts with improved 

decision support based on a current overview of traffic and road 

conditions and control of the infrastructure.

2. The Swedish Transport Administration has established a 

collaboration with market service providers to achieve positive 

effects in the transport system.

3. Road users and vehicles have access to quality-assured and 

accurate information about temporary restrictions and traffic 

regulations, regardless of the road authority. 
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4. Municipal road authorities are offered well-defined road traffic

management services based on their needs.

5. The Swedish Transport Administration has developed mandates 

and working methods for effective and proactive collaboration with

societal actors for operational disruption management.

6. The Swedish Transport Administration has a strong ability to adapt

to changing conditions and new applications for traffic control, 

traffic information, and infrastructure monitoring.

7. The traffic control centres are specialized based on the operational

context.

The digitalisation of the transport system provides new opportunities for 

developing road traffic management. What primarily enables these new 

opportunities are the connectivity of vehicles and infrastructure, as well as 

expanded data exchange and new technologies such as AI and machine 

learning. Connected vehicles can generate data that significantly enhances 

the traffic management system’s understanding of current traffic

conditions. This contributes to faster and more efficient traffic control and 

disruption management. Connected vehicles and increasingly advanced 

driver assistance systems allow vehicles to more automatically receive and 

act on both static and dynamic information and traffic regulations.

In the coming years, a gradual transition is expected where traffic 

information increasingly reaches vehicles via digital channels, including 

information related to traffic control. This will eventually lead to a reduced 

need for, and a more restrictive approach to, establishing new physical 

signs. It remains to be seen when digital channels have gained sufficient 

traction to begin phasing out existing signs.

In the near future, digital channels will communicate over mobile

networks and via back-end systems of vehicle manufacturers. Even 

information requiring very short lead times, such as traffic signal 

information, variable speed limits, and the positioning of mobile 

roadworks, can and will continue to be communicated via mobile

networks. Over time, there is also expected to be the capability to provide 

this type of real-time information directly to vehicles via short-range 

communication. However, this will only become relevant once the 

automotive industry agrees on standards and when vehicles capable of 

direct communication with each other are introduced on a larger scale. See 

more in section 3.2.
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Purpose and long-term ambitions

By leveraging the opportunities presented by digitalisation, road traffic 

management can become more proactive and provide better conditions for 

optimized use of road infrastructure capacity in relation to demand. This 

involves distributing traffic more effectively in time and space than is 

currently the case, leading to reduced congestion, safer traffic, and less 

environmental impact. Examples of performance measures include

shorter and more predictable travel times and a reduced number of rear-

end collisions.

The long-term ambition is for road traffic management to have a clear 

role, utilizing market actors to collaboratively, and based on clear 

regulations and strategies, optimize conditions for good accessibility, and 

ensure safe and environmentally friendly travel and transport.

Areas of development

Due to evolving transport trends, long-term focus is needed. Research and 

innovation areas include:

• Automated and AI-based decision support systems

• Fully digitalized dynamic traffic regulation to vehicles

• Traffic management of automated fleets and vehicles

• Development of digital support for robust and secure collaboration 

and information exchange between actors.
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Improved operational capability increases 

capacity

Currently, road traffic management actions are often reactive, and the lack 

of comprehensive data and support systems hinders the detection or 

prediction of potential problems, such as accidents, slow-moving traffic, or 

lane blockages. Shifting to a more proactive approach would enable earlier 

interventions, mitigating negative consequences.

To create a more proactive road traffic management system and improve 

operational capability, several elements are needed, including a more up-

to-date and quality-assured traffic situation picture, a clear traffic 

management strategy, more explicit mandates, and enhanced decision 

support and tools to influence traffic in various ways.

Potential solution

An up-to-date view of traffic conditions can be achieved by complementing 

the Swedish Transport Administration's data from its own detectors with 

information from external sources such as vehicles, mobile phones, and 

mobile networks. This development will unfold in stages, starting with 

simpler visualizations and moving towards more advanced automated 

decision support. A key area of advancement is short-term traffic 

prediction, which leverages traffic models and data analysis to forecast the 

likely impacts of various actions, with a focus on the next 30 to 60 

minutes. Currently, road traffic management relies on static action plans. 

By using simulations and evaluations, more dynamic and effective action 

plans can be developed, aimed at optimizing capacity utilization in the 

traffic system (eventually incorporating multimodal approaches).

The Swedish Transport Administration has already begun developing this 

area, with ongoing projects to implement dynamic action plans and 

enhance real-time traffic insights using external data sources. A 

preliminary study has been conducted on the phased introduction of an 

AI-based decision support system, and a development project to roll out 

improved decision support functions in stages is underway. Additionally, 

detecting incidents through external sources helps identify disruptions 

more quickly.
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New opportunities with dynamic traffic 

management

Currently, traffic management is limited to installations with physical 

equipment, which is both geographically restricted and costly. There is a 

need to analyse how physical traffic management, rule-based traffic 

control, and recommendations can complement each other and evolve 

over time.

Today, various physical methods are used to manage traffic, such as 

barriers, lane signals, and traffic lights. Reversible lanes and ramp control 

are additional examples of traffic management techniques found in some 

areas, but they are not yet widely implemented. A potential future 

development could be expanding bus priority at traffic signals to include 

other vehicle categories, such as emergency vehicles, when needed. The 

trend is moving towards more digital information being delivered directly 

to vehicles, which will eventually reduce the need for displaying traffic 

rules and information on road sign.

Potential solution

Digitalisation offers entirely new possibilities for dynamically managing 

traffic based on real-time needs. By introducing dynamic control of traffic 

systems, priority at traffic signals, reversible lanes, and ramp management 

can be used more effectively. For example, information could be delivered 

digitally in stages rather than being displayed on fixed or adjustable signs 

along the road network. This also opens up possibilities for managing 

temporary environmental zones, reduced speed limits, and fully 

implementing dynamic traffic regulation.

This area is complex and will take time to develop. In the long run, there 

will be a need to establish procedures and system support for 

implementing dynamic traffic rules, also known as dynamic geofencing, 

which can be communicated digitally to various vehicle categories.

As automated vehicles start to be introduced on a larger scale, traffic 

management can increasingly leverage dynamic traffic control. The 

Swedish Transport Administration will need to be able to relay important 

information to external fleet and vehicle monitoring centres, including 

both static and dynamic traffic rules.



75

Wide-reaching traffic information

Over the past 10–15 years, the Swedish Transport Administration has 

transitioned into a data provider for commercial traffic information 

services, evident in various in-vehicle navigation systems. Previously, the 

Administration controlled the entire traffic information chain, but today, 

these services source data from multiple providers.

The Swedish Transport Administration’s data must meet a high-quality 

standard to be used effectively in services aimed at all types of road users 

and vehicles. These services can enhance traffic safety, improve 

accessibility, and increase environmental awareness. In-vehicle services 

range from traffic information and navigation systems to advanced driver 

assistance systems and fully automated vehicles.

To remain relevant, the Swedish Transport Administration must ensure 

the quality of the entire data chain, including how data is identified, 

created, and transferred from the Swedish Transport Administration to 

external stakeholders. It is crucial to communicate all known disruptions 

that significantly impact road users, and there may eventually be a need 

for faster updates of information when relayed directly to vehicles.

Potential solution

To ensure traffic information reaches a wide range of road users, the 

Swedish Transport Administration needs to view “road traffic 

information” as a service and enhance its collaboration with service 

providers. The quality of traffic information delivery should be improved 

through ongoing efforts, particularly with a focus on roadworks. 

Significant progress has been made since the 2022 version of the 

roadmap, and this is a continuous and long-term effort. Collaboration 

between service providers and public entities has developed both 

nationally and at the EU level.

Primarily, the Swedish Transport Administration’s work concerns the 

state road network and major roads in metropolitan areas according to 

agreements, but over time, data for the broader municipal main road 

network should also be included. The Swedish Transport Administration

could potentially take on a role as a host and mediator of municipal data, 

benefiting road users, service providers, municipalities, regions, and the 

Swedish Transport Administration’s traffic management centres.
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Disruption management through collaboration

Disruption management encompasses the entire process from identifying 

a disruption (such as an accident or a stalled vehicle) to restoring the road 

to normal conditions. Traffic control is integrated where applicable. 

Throughout the incident, timely and accurate traffic information is 

essential to assist road users.

Currently, there are no robust systems or strategic disruption plans for 

collaborating with external parties to manage major traffic disruptions 

effectively. The Swedish Transport Administration aims to enhance its 

ability to suggest efficient and safe detours through well-established 

routines and system support. This includes investigating which traffic 

events might require detours and identifying relevant detour routes for 

specific locations and types of incidents.

Potential solution

Digitalisation offers opportunities for further improvements, such as 

defining regulations and business models to work with service providers 

and avoid routing suggestions through sensitive areas like school zones.

In the future, disruption management will include delivering warnings to 

drivers inside their vehicles as they approach a disruption. This will help 

reduce the risk of secondary effects during unforeseen events like severe 

weather. EU legislation28 will impact the Swedish Transport 

Administration’s delivery of traffic management measures, requiring that 

they be provided digitally to the public. A dialogue at the EU level has 

begun regarding delegated acts.

28 Regulation (EU) 2022/670 



77

Foundations of the roadmap

This roadmap is based on the overarching goals of transport policy and the 

Swedish Transport Administration's mission. The Swedish Transport 

Administration is accountable to the government and parliament, which in 

turn must ensure that EU requirements are met. The following sections 

describe the foundations that influence how the Swedish Transport 

Administration works with digitalisation to create benefits in the road 

transport system.

Transport policy goals

Transport policy goals are the foundation for all state actions in the 

transport sector, including how authorities prioritize among various 

demands and needs when carrying out their duties. These goals also 

support regional and municipal planning. The overarching goal of 

transport policy is to "ensure a socioeconomically efficient and long-term 

sustainable transport supply for citizens and businesses across the 

country." Additionally, the parliament has established a functional goal—

accessibility—and a consideration goal—safety, environment, and health.

Revised ITS directive

The Swedish Transport Administration and other road authorities in 

Europe must comply with the EU directive on Intelligent Transport 

Systems (ITS). The directive aims to promote safe, efficient, and 

sustainable transport and outlines prioritized development areas and tasks 

that member states need to address. The directive specifies the 

requirements that Sweden, as a nation, needs to meet, and several 

development areas addressed in the roadmap are influenced by these 

requirements. At the end of 2023, the directive was revised.

The review and revision of the ITS directive (EU 2010/40/EU) are part of 

efforts to accelerate the digital transformation of the road transport

system with interfaces to other transport modes, to achieve smarter, safer, 

and more efficient mobility within the EU. The revised directive will 

account for technological advancements occurring nationally, and in the 

EU, for connected and automated mobility, and for multimodal transport. 

It will also expedite access to and availability of travel and traffic data and 

improve interoperability in the data used for services like multimodal 

journey planners and navigation systems.
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The prioritized ITS areas have been updated, and the ITS directive now 

includes the following four areas:

1. Information and mobility services

2. Services for travel, transport, and traffic management

3. Services supporting traffic safety and security

4. ITS services for cooperative, connected, and automated mobility.

An update to the upcoming ITS directive program is currently being 

discussed between member states and the Commission and is expected to 

be finalized by December 22, 2024. The proposed activities include:

• eCall 

• Enhanced traffic management

• Safety-related traffic information

• Information on safe and secure parking spaces

• Multimodal traffic hubs

• C-ITS.

The revised directive requires, among other things, that all "data owners" 

digitize the types of data specified in Annex III of the revised ITS 

Directive. This data, which is distributed to travellers or road users 

through various information channels, includes:

• Traffic regulations, such as access conditions for tunnels and 

bridges, and speed limits

• Traffic safety-related data, such as temporary road conditions or 

roadworks

• Location of identified traffic nodes for all timetable-based modes of 

transport

The Swedish Transport Administration’s 

mission

The Swedish Transport Administration is tasked with the long-term 

planning of the transport system for all modes of traffic, as well as the 

construction, operation, and maintenance of state roads and railways. In 

practice, this means ensuring the transport system functions properly, 

which is essential for the functioning of society. The Administration 

creates conditions for safe and efficient transport and travel across the 
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entire country, taking environmental and health considerations into 

account. Decisions made by the government and regions regarding long-

term transport infrastructure plans significantly influence the activities of 

the Swedish Transport Administration.

Digitalisation in long-term infrastructure

plans

The roadmap highlights new solutions and measures where the Swedish 

Transport Administration can leverage the opportunities provided by 

digitalisation in the planning, operation, and construction of the road 

transport system. It thereby offers input for both strategic and operational 

activities. The Swedish Transport Administration outlines how 

digitalisation and infrastructure are interconnected in the strategic 

framework used by the government to propose to the parliament how the 

Swedish Transport Administration should develop the transport system 

over the next 12 years. The plan that is decided upon is called the National 

Transport Infrastructure Plan, which is updated every four years.



Continued work

The content of the roadmap serves as a direction for the Swedish Transport 

Administration's work and focus on the development of the digitalisation of the 

road transport system. As this field and the work within it are continually evolving, 

further efforts will be required to advance the development needs of the focus areas 

and to evaluate and implement the applications outlined in the roadmap. The next 

steps necessary before broader implementation will vary for different applications. 

In some cases, it might involve procuring new solutions, while in others, it could 

mean initiating a preliminary study or a research project. 

We hope the roadmap provides you with thoughts, questions, or insights into your 

work within this area. The implementation of the roadmap requires collaboration 

with various stakeholders, and all focus areas need strong cooperation. Continued 

dialogues about the roadmap are essential for making progress and integrating new 
solutions into the planning and development of the road transport system. We 

welcome and encourage feedback and discussions on how you and your 

organization can contribute to shaping the future of the road transport system 

together.



References

En reform för datadelning: Betänkande av Utredningen om interoperabilitet vid 

datadelning. . SOU 2023:96 (n.d.).

CE, Volvo. Efficient load out: the digital solution which is revolutionizing mass excavation 

projects. 2024. https://www.volvoce.com/new-zealand/en-nz/about-

us/news/2021/efficient-load-out-the-digital-solution-which-is-revolutionizing-

mass-excavation-projects/ (retrieved January 17, 2024).

CLOSER. Smarta urbana trafikzoner. Lindholmen Science Park. u.d. (retrieved October 23 

2023).

deployEMDS. Towards a common European mobility data space (EMDS). 2024. 

https://deployemds.eu/ (retrieved March 16, 2024).

The European Commission. ”KOMMISSIONENS DELEGERADE FÖRORDNING (EU) 2022/670 

.” Europeiska unionens officiella tidning, April 25, 2022.

The European Parliament. ”EUROPAPARLAMENTETS OCH RÅDETS DIREKTIV (EU) 

2023/2661.” Europeiska unionens officiella tidning, November 30, 2023.

García, Mikel, Itziar Urbieta, Marcos Nieto, Javier González de Mendibil, Oihana Otaegui. 

”iLDM: An Interoperable Graph-Based Local Dynamic Map.” Vehicles 4, no. 1, 2022: 

42-59.

HCT-City. Effektiva transporter i staden med HCT-lösningar. n.d. https://hct-city.se/ 

(retrieved October 22, 2023).

Infra Sweden. Infra 4.0 – Branschgemensam Digital Transformation. Royal Institute of 

Technology. n.d. https://infrasweden.nu/project/infra-4-0-branschgemensam-

digital-transformation/ (retrieved October 25, 2023).

InfraSweden. Automatiserad vägdrift. Royal Institute of Technology. n.d. 

https://infrasweden.nu/project/automatiserad-vagdrift/ (retrieved October 30,

2022).

Mattsson, Per. ”Stockholm vill ha fler nattleveranser med el-lastbilar – halverar 

körtiderna.” Dagens industri, December 15, 2021.

Mälardalens universitet. Construction Factory. 2023. 

https://www.mdh.se/forskning/forskningsprojekt/inbyggda-system/construction-

factory (retrieved January 17, 2024).

NAPCORE. About NAPCORE. n.d. https://napcore.eu/ (retrieved June 5, 2024).

Nordic Way. Nordic Way 3. n.d. https://www.nordicway.net/ (retrieved March 16, 2024).

https://www.volvoce.com/new-zealand/en-nz/about-us/news/2021/efficient-load-out-the-digital-solution-which-is-revolutionizing-mass-excavation-projects/
https://deployemds.eu/
https://hct-city.se/
https://infrasweden.nu/project/infra-4-0-branschgemensam-
https://infrasweden.nu/project/automatiserad-vagdrift/
https://www.mdh.se/forskning/forskningsprojekt/inbyggda-system/construction-
https://napcore.eu/
https://www.nordicway.net/


Ministry of Economy. ”Uppdrag att genomföra informations- och kunskapshöjande insatser 

inom områdena Mobilitet som en tjänst respektive Medborgar- och 

trafikantinformation för ökad trafiksäkerhet i vägtrafiken.” Borlänge: The 

government, 2019.

RI.SE. Kombinerad mobilitet för att stödja hållbart resande. n.d. https://www.ri.se/sv/vad-

vi-gor/expertiser/kombinerad-mobilitet-for-att-stodja-hall (retrieved March 12,

2024).

Transport analysis. Vägfordonflottans utveckling till år 2030. PM 2020:7 , Stockholm: 

Transport analysis, 2020.

The Swedish Transport Administration. Aktivt resande – det ska vara enkelt och säkert att 

gå, cykla och åka kollektivt. 2021. https://bransch.trafikverket.se/for-dig-i-

branschen/forskning-och-innovation/aktuell-forskning/gang-och-cykel/aktivt-

resande--det-ska-vara-enkelt-och-sakert-att-ga-cykla-och-aka-kollektivt/ (retrieved 

October 27, 2023).

—. Digitala hastighetshinder testas i Jämtland och Västernorrland. 2023. 

https://www.trafikverket.se/om-oss/nyheter/nationella-

nyheter/2023/januari/digitala-hastighetshinder-testas-i-jamtland-och-

vasternorrland/ (retrieved October 23, 2023).

—. Digitalisering av vägtransportsystemet 7 november 2023. 2023. 

https://bransch.trafikverket.se/om-oss/aktuellt-for-dig-i-

branschen3/Evenemang/genomforda-evenemang-20232/digitalisering-av-

vagtransportsystemet-7-november-2023/ (retrieved April 17, 2024).

—. Ny teknik öppnar för tyngre lastbilar på tjälade vintervägar. 2023. 

https://bransch.trafikverket.se/om-oss/aktuellt-for-dig-i-branschen3/aktuellt-for-

dig-i-branschen/2023-02/ny-teknik-oppnar-for-tyngre-lastbilar-pa-tjalade-

vintervagar/ (retrieved November 7, 2023).

—. Samverkan för hållbara godstransporter i Norden. 2023. 

https://bransch.trafikverket.se/for-dig-i-branschen/Planera-och-utreda/planera-

person--och-godstransporter/Planera-godstransporter/nationella-

godstransportradets-kansli/samverkan-for-hallbara-godstransporter-i-norden/ 

(retrieved January 21, 2024).

—. Trafikverket,” ITS- Intelligenta transportsystem”, hämtad 20 maj, 2024,. 2024. 

https://bransch.trafikverket.se/for-dig-i-branschen/teknik/its-intelligenta-

transportsystem/ (retrieved May 20, 2024).

The Swedish Transport Administration. Vidmakthållande av Transportinfrastrukturen.

Trafikverket rapport 2024:009, Borlänge: The Swedish Transport Administration, 2024.

https://www.ri.se/sv/vad-vi-gor/expertiser/kombinerad-mobilitet-for-att-stodja-hall
https://bransch.trafikverket.se/for-dig-i-branschen/forskning-och-innovation/aktuell-forskning/gang-och-cykel/aktivt-resande--det-ska-vara-enkelt-och-sakert-att-ga-cykla-och-aka-kollektivt/
https://www.trafikverket.se/om-oss/nyheter/nationella-nyheter/2023/januari/digitala-hastighetshinder-testas-i-jamtland-och-vasternorrland/
https://bransch.trafikverket.se/om-oss/aktuellt-for-dig-i-branschen3/Evenemang/genomforda-evenemang-20232/digitalisering-av-vagtransportsystemet-7-november-2023/
https://bransch.trafikverket.se/om-oss/aktuellt-for-dig-i-branschen3/aktuellt-for-dig-i-branschen/2023-02/ny-teknik-oppnar-for-tyngre-lastbilar-pa-tjalade-vintervagar/
https://bransch.trafikverket.se/for-dig-i-branschen/Planera-och-utreda/planera-person--och-godstransporter/Planera-godstransporter/nationella-godstransportradets-kansli/samverkan-for-hallbara-godstransporter-i-norden/
https://bransch.trafikverket.se/for-dig-i-branschen/teknik/its-intelligenta-transportsystem/
https://www.ri.se/sv/vad-
https://bransch.trafikverket.se/om-oss/aktuellt-for-dig-i-branschen3/aktuellt-for-
https://bransch.trafikverket.se/for-dig-i-branschen/Planera-och-utreda/planera-
https://bransch.trafikverket.se/for-dig-i-branschen/teknik/its-intelligenta-


—. Vår verksamhet, vision och uppdrag. 2024. https://www.trafikverket.se/om-oss/var-

verksamhet-vision-och-uppdrag/ (retrieved May 13, 2024).

The Swedish Transport Administration. Vägens stöd till automatiserade fordon.

Trafikverket report 2022:087, Borlänge: The Swedish Transport Administration, 

2022.

https://www.trafikverket.se/om-oss/var-verksamhet-vision-och-uppdrag
https://www.trafikverket.se/om-oss/var-


Acknowledgment of Participation

We want to express our sincere gratitude to the individuals who have contributed 

valuable insights and comments, both in writing and through dialogue. Their 

dedication and expertise have been invaluable in ensuring the quality and relevance 

of this report. Thanks to their contributions, we have been able to create a more 

comprehensive and informative compilation. Below is a selection of participants:

Louise Olsson

Johannes Berg

Johnny Svedlund 

Anna Johansson Jaques 

Per Olof Svensk 

Joakim Barkman 

Anders Jakobsson 

Jonna Bäckström 

Clas Roberg 

Catrin Wallinder

Peter Smeds 

Olof Johansson 

Kristine Bull Sletholt 

Rikard Fredriksson 

Britt-Marie Calles 

Susanne Planath 

Jonas Lindh 

Maria Johansson

Björn Hasselgren 

Klara Mattsson 

Therese Malmström

Line Dahlberg 

Thomas Asp

Björn Eklund

Hamid Rezaie

Fredrik Lindström

Anders Starkbeck

Jörgen Nilsson 

Kenny Dolleris

Markus Lundqvist

Ulrika Lundin 

Johan Rydlöv 

Ruggero Ceci 

Magnus Palm 

Kristoffer Kraft

Nina Eriksson 

Malin Lind  

Joakim Halvarsson

Johan Irvenå

Julia Johansson 



The Swedish Transport Administration, 171 54 Solna.: Solna strandväg 98.

Phone: 0771-921 921, Text phone: 010-123 50 00

trafikverket.se

http://trafikverket.se/

	Structure Bookmarks
	Roadmap
	Foreword
	Summary
	Table 1 Glossary 
	Table of Contents
	1 Introduction
	1.1 Reading instruction
	1.2 Updates compared to the previous roadmap

	2 Digital development of the road transport system
	2.1 Development of the vehicle fleet
	2.2 Digital services 
	2.2.1 Combined mobility as a service

	2.3 Data-driven insights
	2.3.1 Data sharing for improved freight load efficiency


	3 Focus areas
	3.1 Physical road infrastructure
	3.2 Connectivity and communication channels
	3.3 Forms of data exchange
	3.4 Data and information quantities

	4 The Swedish Transport Administration’s strategic positions
	5 Applications of digitalisation in the transport system
	5.1 Resource-efficient planning through digitalisation
	5.1.1 Digital analysis of road standards
	5.1.2 Collaboration to reduce ramp congestion
	5.1.3 Managing congestion with digital information
	5.1.4 Safe overtaking of slow-moving vehicles
	5.1.5 Digital speed limiting
	5.1.6 Increased capacity in the existing road network through automation
	5.1.7 Digital bus semaphores
	5.1.8 Data-driven travel time analyses
	5.1.9 Wildlife warnings based on sensors
	5.1.10 New data sets for climate adaptation
	5.1.11 Reduced speed for access to roads with low load-bearing capacity

	5.2 Connected road maintenance
	5.2.1 Efficient winter maintenance supported by vehicle data
	5.2.2 Connected road surface measurements
	5.2.3 Traffic flow analysis at traffic signal installations
	5.2.4 Connected operation and maintenance of bicycle infrastructure
	5.2.5 Predictive winter road maintenance
	5.2.6 Automated data analysis for remote bridge inspection

	5.3 Efficient, safe and sustainable contracting
	5.3.1 Connected roadworks
	5.3.2 Connected and automated road construction
	5.3.3 Automated highway maintenance
	5.3.4 Reporting of digital environmental data
	5.3.5 Safe speeds for construction vehicles
	5.3.6 Safety for flaggers during paving operations
	5.3.7 Higher load efficiency in construction transport
	5.3.8 Efficient logistics flows to and from construction sites
	5.3.9 Drone inspections for mass calculation

	5.4 Future road traffic management
	5.4.1 Improved operational capability increases capacity
	5.4.2 New opportunities with dynamic traffic management
	5.4.3 Wide-reaching traffic information
	5.4.4 Disruption management through collaboration


	6 Foundation of the roadmap
	6.1 Transport policy goals
	6.2 Revised ITS directive
	6.3 The Swedish Transport Administration's missin
	6.4 Digitalisation in long-term infrastructure plans

	7 Continued work
	References
	Acknowledgment of Participation




