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Abstract

This paper discusses and analyses the current developments of distance based road user charging for heavy goods vehicles (HGVs). The paper comprise an account and analysis on the European situation in this field, identifying the most critical success factors in implemented and cancelled systems. The Swedish development work in this field is described and an analysis is carried out on how the Swedish implementation project (ARENA) is handling the identified critical factors as well as how the ARENA is approaching compliance with both national and European demands and legislation. Outstanding research topics are identified at the end of this paper.  

Introduction and outline of this paper

Since the turn of the millennium, the European development has been fast in the field of road user charging for heavy goods vehicles. Several countries have introduced or are planning to introduce road user charges based primarily on the distance driven by the vehicle. Other factors affecting the marginal cost, such as pollution and wear and tear, are also discussed to be included in more correctly priced services of road user charging.

The implementing countries have, however, chosen different technologies and a different scope for their charging system, thereby complicating interoperability between systems. For Sweden this has raised many questions on how it shall go about introducing distance based heavy goods vehicles fees in Sweden. The step from using the Eurovignette system with a flat fee for all heavy goods vehicles in Sweden to a margin-cost based system based on distance and other factors is large, and has to be carried out with care not only to the domestic and foreign users, but also operators and authorities inside and outside Sweden.

In 2002, a Swedish Governmental Commission of road traffic taxation was given the task to analyse the possibilities of implementing a kilometre-based road charging system for heavy goods vehicles in Sweden. In May 2004 the Commission presented its conclusions (Ministry of Finance/Commission of road traffic taxation, 2004), recommending that a distance based road taxation system should be introduced around 2009 that should:

1. encompass the whole Swedish public road network

2. be applicable for heavy goods vehicles above 3,5 tonnes

3. reflect the margin cost principle 

This theme was further pursued when the Swedish Government made a proposition for the new transport policy of Sweden (Ministry of Industry, Employment and Communications, 2006), where the principles of a sustainable and socio-economically viable transport system prevail. The proposition points at a road user charge for heavy goods vehicles as a tool for fulfilling this ambition. It must, however be investigated if certain regions or business areas will be heavily affected by such a system before a firm decision is taken. This investigation is currently being undertaken. The Swedish service should be implemented around 2010, according to the proposition. 

This paper focuses on the topics arising for Sweden in the process of implementing a national system for road user charging for heavy goods vehicles (HGVs). The system shall be based on the margin cost principle and support national characteristics and requirements. At the same time it must be feasible and fit in to the European context, criteria and legislation. The Swedish work has been organised in an umbrella project, called the ARENA, in order to facilitate a consistent development of a Swedish service. The paper comprises an account on the European situation within road user charging for heavy goods vehicles, followed by the Swedish work in this field. Following the European overview an analysis was done, identifying the most critical factors for a successful implementation. The Swedish work in the field is described, and an analysis has been made on how the Swedish conceptual work handles the critical factors for success. The paper ends with identification of outstanding research topics.  

Methodology

The scope for this research is to find the best way forward for the Swedish implementation of road user charging (RUC) for heavy goods vehicles, in order to find a system that meets all expectations and works according to the demands from authorities, operators, end users and suppliers. 

I have worked as a consultant within this field for 10 years, and have gained knowledge, contacts and familiarity with the critical questions during the course of time. I have participated in several conferences and workshops addressing the issues of distance RUC for HGVs in Europe on numerous occasions, and have had the opportunity to discuss these issues with the most prominent experts in the field (Professor Blythe, Professor Sampson, D. Matheson, J. Sundberg, J. Engdahl, M. Leyendecker, K. Stappert to mention a few). The outcome of these discussions is part of the analysis in this paper. 

Much material in this paper comes from interviews with experts in the field. Most of these interviews were made during the ITS World Congress in London in October, 2006. The list of interviewees as well as the questionnaire were commented by Inger Gustafsson (ARENA project Manager), Jonas Sundberg (Swedish Expert and responsible for concept development) and Professor Phil Blythe (University of Newcastle). The questionnaire includes questions around

· the ground for implementation and business model?
· has this been followed through the whole process?
· Where could enablers be found, where could hurdles be found, which were the greatest barriers to a successful implementation?
· Roles, Rules, legal issues and obstacles? Institutional factors for enabling/disabling? 
· Which actors have been involved in the implementation process? Were some actors missing? Were there too many involved? How did the actors act during the different phases of the process? Were there any regional factors to take into consideration during the process?
Lastly, much input comes from the expert seminar held in Malmö in Southern Sweden in February 2007. Results and conclusions from several reports are included in the background study. Some 80 of the leading experts in the road charging field in Europe met to discuss the Swedish concept. This was a major milestone in the innovation process and several of the statements and conclusions are used in this paper.
For the final analysis the critical issues identified for implementation have been summarised in a framework, and this framework has been used for analysing the Swedish situation and giving recommendations to the Swedish ARENA project on which actions to take to reach the objectives with the ARENA: 
The European Context

Due to recent changes in legislation, the Member States are more free to charge traffic for the use of the infrastructure (COM(2003)448). Several countries have introduced or are planning to introduce road user charges, based primarily on the distance driven by the vehicle as shown in the overview below (Blythe et al, 2006).

Switzerland introduced their road user charges for heavy goods vehicles (HVF) above 3,5 tonnes in 2001, at the same time increasing the allowed weight limit for trucks on the Swiss road net from 28 to 34 tonnes and then to 40 tonnes in 2005. The whole road network is charged, and the fees are based on both distance and emission factors and are set in order to reach a modal shift from heavy goods vehicles to rail. The system is based on the tachograph, but uses the GPS (positioning system based on satellites) for control functions. The user sends information stored in his smart card containing trajectories of distance driven to the customs authorities, who are responsible for the collection of charges (Interview Oehry, 2006). As a result of the transport policy heavy goods traffic has fallen fell (presentation Balmer, 2004). It has also influenced the traffic and procurement behaviour, as cleaner trucks are purchased to a larger extent.

The conclusions drawn out of the Swiss case for a successful implementation of road tolling projects can be considered as being of general value and are summarised below (Balmer, 2004):

1. The traffic (or transport) problem which is to be solved with the help of a road tolling project has to be acknowledged as such in public.

2. The authority in charge has to offer a solution that is understood as suitable to solve the recognised problem. 

3. The acceptance of a road-pricing project can be increased decisively if the revenue is earmarked for transport matters. The use should, of course, also be in line with the policy developed.

4. It is decisive to start with the technical solution in time and it is an advantage to begin with a simple design and to shift to more sophisticated solutions later on. 

5. The best project will fail, if it is launched in an unsuitable political environment. 
Austria introduced distance based heavy goods vehicle charging in 2004. All motorways of Austria are subject to the fees. All heavy goods vehicles above 12 tonnes driving on Austrian Roads are required to have a DSRC (dedicated short range communication) transponder (on-board unit). As the cost for this is quite low, and it is easy to install, the Austrian authorities were allowed to mandate this also for occasional users. The system was introduced mainly for financing purposes. The system started on time, mainly through the use of well-known technology and the limited scope; only motorways (presentation For, 2006). 

Germany introduced its sophisticated system for heavy goods vehicles charging in 2005, after several severe delays. The idea of tolling heavy goods vehicles started in the 90ies, after the unification, when the East German road network was in very bad condition and in need of serious maintenance and rebuilding. The political process took a long time before it was finally decided in 2001 that a system should be introduced. The industry started from scratch and several feasibility studies were made before it was decided which technology to use. The sophisticated system was really a pioneering one in terms of technology use - satellite positioning combined with a digital map, a map-matching function, and mobile communication in the on-board unit (OBU). The system also contains an infra-red device for control purposes. 
The German system was finally introduced in January 2005 after several delays, mainly due to technical obstacles, but also installation difficulties. All vehicles above 12 tonnes and the whole German motorway network of 12000 km and some trunk roads are subject to charges. These vary according to axles and emission category.
The occasional user can use self-service terminals for declaration of expected transport route. The internet can also be used for this purpose. The main purpose for introducing the charging was due to fairness – Germany wanted the users of its motorways net to pay for this.
Due to the high costs involved, the highly publicized technical mishaps, government intervention, and the perceived over-complexity of its system, the German tolling system had a very bad reputation during its initial phase. It is now working as expected and many former critics admit that it is positive for the technical development of Europe that Germany chose such a sophisticated system (Newcastle seminar, 2005).  
Planned implementation of systems in Europe

In Eastern Europe, the new member states of the European Union are facing a tremendous growth in traffic. The transit traffic has also increased as many of the East European countries border to those that have already introduced charging, which has made the traffic diverge to the still free road network of Eastern Europe and other countries. 

Facing the facts of increased traffic and an under-developed road network, these countries need to:

1. Get financing for maintenance and construction of new roads.

2. Get a tool with which traffic demand can be controlled.

The Eastern countries are moving forward at a fast pace in the areas of road user charging, quickly adopting technologies and strategies from Western Europe.

The Czech Republic has recently procured a DSRC-based system, which will initially be covering the Czech highways and major roads, but later will also cover the smaller roads. The system will be put into use during 2007. The first phase is covering motorways and main roads, while phase 2 will include the smaller roads, in total covering 2100 km. 

Also Slovakia is expected to procure a road user charging system in the near future.

Slovenia is following its neighbours in the Alpine region and is currently adopting an action plan issued by the government and Ministry of Transport. It considers three steps and foresees a free flow tolling system by 2008 for commercial and by 2011 for all vehicles. The technical solution is not yet specified.

The UK has made several attempts at introducing a distance based road user charging system for heavy goods vehicles. The latest attempt had come halfway into procurement and trials when it was cancelled in June 2005. Several comments from conferences and interviews (ITS World Congress in San Fransisco 2005 & London 2006, interview Sampson, 2006) indicate that the 3-parted procurement strategy with the system divided into 3 separate lots for 3 different suppliers and no lot for system integration made the project tremendously hard to manage and also very expensive. Since the procurement was the responsibility of the Customs and Excise Authority this put a whole new player into the game, where DfT (Department for Transport) had a lot of knowledge, which was not being utilised. It was also hard to convince the public as to why it would be so great to introduce a lorry user charging system (Interview Sampson, 2006).

UK now envisages a national road-pricing scheme in the medium to long-term run, which will incorporate both heavy goods vehicles and private cars (Pickford and Blythe, 2006).  
The European Commission takes action!

The rapid development taking place in Europe during the early years of the 21st century, where non-interoperable EFC (electronic fee collection) systems have been introduced in several countries, is seen upon by the European Commission as a threat to the principles of free movement of people and goods as is stated in the European transport policy Time to decide (COM (2001)370). A proposal for a directive was therefore proposed by the Commission (COM (2003) 132), and in April 2004 the EFC-directive (Directive 2004/52/EC) was accepted by the European Parliament, forming the principles of “one device, one contract” for Europe. 

The goal of this directive is to create the European Electronic Toll Service (EETS) for heavy goods vehicles that should be interoperable on a contractual and procedural level using one or several of the following technologies: (1) GNSS, (2) DSRC, (3) Mobile communication. The details of the Directive were not specified at the time of decision and since then a committee (Comite Telepeage), consisting of representatives from all member states, has been assigned to work out all details of the European service. 

The most important tools for this work have been the Expert groups, the CESARE III and the RCI projects (Interview Hamet, 2006).

The EETS implementation process from EU to national legislation and implementation

Both the Member States and the European Commission are involved in the Regulatory Committee which makes the formal decisions regarding EETS. These decisions then take the form of obligations on the Member States. Each Member State will convert the obligations into a national context; where some may need to create a national framework for tolling. 

NORITS – The Nordic interoperability initiative 

The Nordic countries have worked with the questions and problems arising from the interoperability subject for several years, most recently in the NORITS project, a regional initiative comprising of toll operators from Norway, Denmark and Sweden. The goal for the NORITS joint venture is to reach interoperability between all toll collecting services in the Nordic countries, on a contractual level (NORITS 2004). Notable for this cooperation is that the Swedish Road Administration (SRA) is not itself operating any toll collection services. On the Swedish side of Svinesund (the border bridge between Western Sweden and Norway) a Norwegian toll charger is operating the toll service on behalf of SRA.

Analysis and conclusions on the European development within the area of road user charging for heavy goods vehicles

Several factors have influenced the recent development in charging of heavy goods vehicles in Europe. 

European legislation has changed, making it possible for countries to charge for the use of motorways and other infrastructure (COM(2003)448). The political will is stronger in many countries, as well as public awareness and acceptance of the need of putting a price and a cost on the use of the infrastructure. However, it has been stated that it is important for public acceptance that the money gained from the charges are used in a publicly acceptable way.

Since several countries have already implemented distance based road user charges, the neighbouring countries are affected by this, as traffic is diverted into new, not yet charged routes. Therefore it is quite natural that the countries in Eastern Europe are following the footpath of Germany, Switzerland and Austria and are implementing charges, as a way of managing the demand for road usage of the heavy goods vehicles. The public opinion supports this, as they are also affected by the increased traffic in terms of accidents, pollution and congestion.

A stronger emphasis of the marginal cost principle in national legislation and national policy has opened up for distance based road user charges in Europe in a new way. National systems are being introduced to support and enhance principles of marginal cost, fair pricing, emission factors and support modal shift. Other factors influencing this trend are safe and environmentally sound mobility. This has laid the foundation for a payment will for good technical solutions in the field of road user charging, encouraging suppliers to develop systems fulfilling these demands. 
Different states have come to different conclusions on which technology is the most suitable for them, based on the transport policy and business case the solution shall fulfil. Each country has its own characteristics and its own objectives (fairness, modal shift, financing…) to fulfil, and have come to different conclusions regarding the scope for pricing, geographical limits for charging and technical system for doing this. One of the most complex problems to solve during the technology choice is how the occasional users should be treated. Germany, Switzerland and Austria have found very different solutions to this, where the Austrian one is the most simple, namely demanding all users to be equipped with an on-board unit. According to several interviewees, this solution is an exception due to the low cost. Where more costly equipment is involved, other types of solutions must be found. 

The European Commission is acting as a counterforce to the Member States of the European Union. The Commission works towards ensuring the basic principles of EU: the free flow of people and goods. This is opposite to what the situation currently is with Germany, Switzerland and Austria having implemented three very different systems that are hardly interoperable. The initiatives from the Commission of financing projects working with the common European electronic toll service(EETS) to bridge the disparate national solutions are very positive for the future European road network and the free movement of people and goods. It is also positive that the European legislation has to be implemented in the respective national legislations, thus making the European Union and its decisions powerful.

Another counterforce to the disparate technical systems is the NORITS cooperation, where the toll operators and road authorities in the Nordic countries are working to reach interoperability between systems. This initiative helps stem the disparity between systems that would be the case if the countries could choose systems for road user charging without looking to the neighbours’ choice. The Swedish example of outsourcing the toll collection service to another entity shows how un-orthodox solutions actually can work in real life. 

A general conclusion from the examination above and the interviews in relation to this is that all implementation projects differ. It has also been stated that it is very hard to manage these kinds of large projects (Interview Leyendecker, 2006). The legal framework is often hard to solve before a technical solution matching the business case is decided upon, and still it has been argued that it is very important that the preparatory legislation is done right so the procurement is positioned correctly. The new policy implementation demands for technical solutions fulfilling the objectives for the charging systems set up by the states. As in all industrial projects with a policy aspect to it, the timeline is usually unrealistic.

Another conclusion from the examination is that it is important to be clear on which authority is responsible for the different implementation steps. As the UK example shows, the rivalry between the Department for Transport and Customs & Excise did not help the LRUC project in a positive way.

The Swedish activities in the field of road user charging for heavy goods vehicles

In addition to the Commission of road traffic taxation and the following proposition on the future transport policy for Sweden, several research activities have taken place in Sweden during the last 5 years. These have pointed at the importance of a coordinated approach for the Swedish activities in the field of distance based road user charges.

In the project Tango Collect the most important aspects from the stakeholders’ perspectives were identified on a future implementation of a system on aspects of technology, user friendliness, integrity, the importance of a functional specification and the road operators wish for means to direct heavy goods traffic to suitable roads (Gustafsson and Schelin, 2004). All stakeholders further emphasised the importance for the involvement of all relevant stakeholders in the work as the way to reach a well-functioning system design as well as a successful implementation.

The Current Swedish Situation – Formation of the ARENA

The Swedish approach for cooperating with all national and international demands has been to gather all national expertise under an umbrella project, named ARENA, which started in February 2006. The ARENA project is financed by SRA and Vinnova, the Swedish Governmental Agency for Innovation Systems.

The ARENA goals are:

· To develop a Conceptual Design for a Swedish distance based road user charge service for heavy goods vehicles

· To ensure that the basic Swedish transport policy of internalisation of external effects is accounted for 

· Through an adequate Concept Design ensure that Swedish requirements are taken into account. 
· Ensure that the Concept Design fits in the European legislation and the European EETS development

· To support an increased use of telematics within the transport sector

· To create opportunities for innovative Swedish solutions to find a larger market

· To facilitate increased knowledge exchange on a European level

· To prepare for innovative demonstrations for the 2009 ITS World Congress in the area of e-payments

As it is an open ARENA other partners are also involved, such as the stakeholder network formed during the Tango Collect project, the Swedish EFC Network, as well as the automotive cluster formed around Chalmers Lindholmen in Gothenburg. External industrial actors are participating in the development discussions through user forums and open seminars. The goal is to form a consensus around the questions discussed in the ARENA project (Interview Gustafsson, 2006).

The Conceptual Design Study of the ARENA

The largest portion of work is the concept development. The development is carried out in several iterative steps, where the concept is discussed and scrutinised by experts, colleagues and important stakeholders. The work done within the European framework is constantly reviewed and used as input in the Swedish concept design. This process works two-ways, as Swedish ideas on conceptual design is brought forward to the European cooperation. 

A draft conceptual design has been developed by the ARENA partners (Sundberg et al, 2006). The concept currently has four elements:

1. The thin client
2. The secure module
3. Selectable position indicators
4. Toll chargers interface
The concept approach is not yet very defined, as the goal is to reach a functional specification rather than a specific. It has been decided to keep the technology choices as open as possible as long as possible (Sundberg, 2006). An outline of how different types of users will be handled is presented below: 
Domestic vehicles

Also fairly small vehicles will be liable for tax. There is a broad understanding in Sweden that a simple on-board unit for only domestic use has to be offered. This OBU will follow the thin-client concept, with its functionality limited to recording and communicating trip information. 

The concept design further foresees a requirement that also the thin-client OBU is equipped with microwave DSRC. This will be used for local tolling purposes and for real-time communication with the control system part of the kilometre tax system (control data).

Foreign / EETS vehicles

Swedish vehicles equipped for European interoperability (approx. 10% of the concerned vehicle fleet) will be managed as foreign vehicles. They may have an interoperability contract with any EETS provider, and use certified European on-board units.

It is expected that the EETS on-board units will send their charging information to their provider, and not directly to the toll charger. Each EETS provider will have to ensure that local roaming for the CN communication is enabled throughout the country. 
Unequipped vehicles

How to handle unequipped vehicles is still subject to discussion. One identified possibility is to use a manual trip declaration method, as applied in Germany. It will be investigated if a low cost thin-client on-board unit can have battery power enough to work without external power supply for up to 48 hours. If such a device could be provided it is believed that the use of on-board units can be made mandatory in Sweden. 

Interactive work process brings the system concept forward

The work process of ARENA is very much carried out in an interactive way. The system concept above was presented and discussed during the expert seminar held in Sweden in February 2007, where some 80 European experts from authorities, industry and the academia gathered to discuss the Swedish approach to road user charging for heavy goods vehicles (ARENA, 2007). The most important questions for further research / examination were summarised by Professor Blythe (ibid):

1. Policy first, technology and systems later

2. Is the Swedish concept really a tax or a fee?

3. Thin vs. Thick client needs much more analysis

4. How to link a public payment scheme to a private one

5. Need to test legal issues – collection of payments, enforcement powers

6. Any toll system must link to traffic management

7. EETS interpretation still unclear and legally not tested

8. Mandating an OBU is almost impossible

9. The payment scheme concept must be simple, flexible and allow flexible payment options

10. Occasional user schemes/enforcement schemes should have a cost/benefit test

11. Make system procurement easy and transparent

12. Get public and political support from the start

The discussions have then been ongoing and the approach has been scrutinised and discussed in the European network of experts during spring 2007. The biggest issue for discussion is currently the control system. Should all vehicles be subject to control at a quite high cost, or should the control system be based on spot check principles?
Test and Demonstration site

One of Arena’s tasks is to plan for a test and demonstration site. Recent research at TRL (Interviews Stoneman, Gillan & Tindall, 2006) and the experiences of the Stockholm Congestion Charging Trial (Interview Höök,2006) has led to the conclusion that it is important for successful implementations to have a demonstrator where the basic principles of the systems can be demonstrated for different groups of stakeholders. Such a demonstration site can also enable tests of different functionalities of suggested solutions and can at a later stage be developed into a validation and certification unit.  

Legal matters important to solve!

Latter development within the EFC-area has also shown the importance of investigating and finding solutions to several unsolved topics in this field. When the Svinesund Bridge between Sweden and Norway opened in June 2005, it was discovered that due to differences in legislation between Norway and Sweden, a suitable solution on how to charge the bridge users on the Swedish side was difficult to accomplish.

Further on, the full-scale trial in Stockholm of congestion charging during 2006 showed that the legal framework in Sweden is not very suitable for the EFC development. In order to get this trial running, several legal arrangements had to be made. This relates to for instance the responsibility of the vehicle owner and that the charge is seen as a tax in Sweden. 

Discussions are also ongoing in Sweden about financing the building of new public motorways with road user charges, which has not been done before. Several legal concerns have to be solved before this can take place.

Analysis and conclusions on how the Swedish implementation project is handling the critical factors

The critical areas that have to be considered and possibly changed for a successful Swedish implementation have been identified during this research and are summarised in the figure below. This framework is used for analysing how the Swedish implementation project is dealing with these critical factors. 

FIGURE 1.

Based on the account in the chapters before, we can see that most of these aspects have been dealt with, however some issues are still not resolved.

A. The business model for distance based road user charging is still not clear, which was also emphasised during the final remarks in the expert seminar in February 2007. Issues such as if it is a tax or a fee are important for both business model, use of revenues and the legal framework that has to be put in place for a new system were addressed. The business model should come out of the policy. The critical issue to answer with a system for road user charging is: What shall this system do to fulfil the policy? When this is decided a clearer concept can be built, including enforcement strategy and legal framework. 

B. The stakeholder involvement in the Swedish development process is strong and active. The ARENA is a true triple helix project, run as a joint effort between the academia, the industry and authorities. It brings existing competences from different sectors together and through joint actions builds up knowledge and competence. The ARENA project has succeeded in including partners from several research clusters, Universities, and well-known European experts and other important stakeholders into its network, ensuring that the Swedish concept development is done in the right way as well as gives valuable input in the design process. The strong political support is also a strong advantage for the project. It is very clear to all parties involved that the project is run by the authorities, but the involvement by users, operators and suppliers ensure that the system concept is developed in line with all parties needs and requirements. A little doubt is raised, however towards the fact that two supplier companies are members of the project team. This may, and has caused questions from suppliers left outside the project team about their objectivity towards certain technical solutions. A recommendation is therefore to get these project members outside the inner team. 

C. The European legal framework for implementing distance based road user charging systems is in place to a large extent, allowing the Member States to implement systems for charging the use of the infrastructure. The threat to the basic European principles of free movement of people and goods is met through the EFC-directive where it should be made possible to use one device and one contract in the whole Europe for heavy goods vehicles. The EETS-service is not yet specified, but the work is going on concurrently to the Swedish development. The Swedish experiences from the Stockholm trial and the Svinesund Bridge shows the need for a more consistent legal framework, that suits the needs within the electronic fee collection area. A strong recommendation is to start looking into the legal aspects of a fee or a tax, whichever is decided, and modify the legal framework accordingly.

 D. The institutional aspects are important to look into. Which authority shall be liable for the tax/fee? Which authority shall run the implementation process, when it is finally decided? However, as the ARENA project already has such strong political support and involves a broad spectrum of stakeholders, these issues are probable to find suitable solutions. The inclusion of the European work in the Swedish work also assures that external input on institutional issues are given.

E. The interoperability issue is a complicated one that still requires a viable solution. Several aspects have to be taken into account. The biggest issue is cost; shall all vehicles have an on-board unit that is interoperable all over Europe and that is probably quite expensive, or shall Sweden go for several solutions, with a low-cost model for national users and a high-cost model for the international users? And how should the occasional user be handled? Can the price of a low-cost on-board unit come down so low that the EC allows Sweden to mandate it to all users, like in Austria? Another question to take into account is the recommendation from several experts to allow the on-board unit to be updateable, which will drive cost up. The NORITS cooperation and the solutions found for interoperability should be used as a guide towards how critical issues can be solved.

F. The development of a Swedish distance based road charging system for heavy goods vehicles is avoiding the choice of technology as much as possible. However, several of the experts during the February 2007 seminar presented critique to the concept development so far. The critics found that the design team had already chosen a lot of the technologies that will be used and was not thinking “out of the box” enough. The experts felt that it is important not to lock to specific technology choices at this stage. The concept should be open to if a thin or a thick client is most viable for a Swedish system, working in conjunction with the European Service. The importance of being able to use tests and trials for both testing and educational purposes can not be stressed enough, the seminar participants agreed.
G. The issue of the procurement strategy has not been solved yet. The British example of allotting three slots for different suppliers and the complications this brought forward shows that it is best to think through the strategy both during procurement phase, testing phase and implementation phase. Several experts have also brought forward the lesson learnt that no matter how much you try to push responsibility to the suppliers, the authority will still be held responsible for failure in the public opinion, as has been shown both in Germany and UK. This leads to the recommendation that the authority given responsibility for implementation should take this and pursue it!

Future Work and Research topics

Taken all above considerations into account, there is no doubt that several aspects of an introduction of distance based road user charges for heavy goods vehicles have to be taken into account, if the implementation shall be successful. The ARENA project is a good approach to this, on the technical level as well as the national and European level.

There are still many questions outstanding, however, that have to be solved before a viable system can be implemented in Sweden.

· A Swedish system should stem all the way from policy through legislation, as shown in the process below. This must be made much clearer to all stakeholders. Which policy is a distance based road charging system for heavy goods vehicles solving? And will it be a tax or a fee? Based on this the rest of the concept and design work must be executed. Also legal changes and organisational issues will be easier to solve when this has been made clearer to all actors involved and affected.

	Policy (( business case ((functional specification ((enforcement strategy((legal framework


· A very important factor is the design of the system concept, which will have many implications on both technology choice and legislative framework. The occasional user issue, how shall that be solved? 

· The control system goes hand in hand with this and must also be based on the policy: do we want to catch all violators? How can violators be enforced across borders?

· Interoperability with other systems is crucial, and needs to be solved.

· Should a Swedish on-board unit ( EETS on-board unit?

· The legislative framework in itself is also important and need sufficient changes.

· And finally a procurement strategy has to be decided.
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Figure 1 shows the major areas that have to be considered and solutions have to be found before a system for distance based road user charges for heavy goods vehicles (HGV) can be successfully implemented in Sweden. 
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