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Preface

The Work Package 2 of the East West Transport Corridor has consisted of 4 main
partners:

The Klaipeda State Seaport Authority has developed and introduced a Ship
Information System with Geo-Information Systems.

The Swedish Road Administration, Region Skane has investigated how Electronic Fee
Collection can support intelligent and sustainable transport in a regional perspective.

The Swedish Road Administration, Region Southeast has developed and demonstrated
Dynamic Speed Control by adaptable speed limit signs.

The Lithuanian Road Administration has carried through feasibility studies for
implementation of both variable speed control and Electronic Fee Collection on main
roads in Lithuania.

Within the work, a number of reports have been produced. This document is a
summary of these reports. It ends up with short conclusions and some suggestions for
possible areas of continued cooperation.

Responsible contact persons from the partners have been:

Algimantas Zygus from the Klaipeda State Seaport Authority

Remigijus Lipkevicius from the Lithuanian Road Administration

Leif Ringhagen from the Swedish Road Administration, region Southeast
Lars Ornfelt from the Swedish Road Administration, Skane

WP-leader and responsible for this report is
Per Nettelblad, Swedish Road Administration, Skane
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An overview of the Work-Package 2 of the East-West
Transport Corridor project within the Interreg IlIB Baltic
Sea 2000-2006 programme.

The project “East-West Transport Corridor” is a co-operation between partners in
Denmark, Lithuania, Russia and Sweden. The aim of the work is to strengthen the
Vilnius-Esbjerg axis as an alternative for freight coming in to Scandinavia. Lead
Partner is Region Blekinge, and a project secretariat was established in Karlshamn,
Sweden. The project is co-financed by the project partners and the Interreg IIIB Baltic
Sea 2000-2006 programme.

WP2 — partners and main focus

Klaeipeda State Seaport
Small Scale Knowledge

Lithuanian Road Investment transfer

Administration

SRA Skane

SRA South East

Dynamic Speed Electronic Fee
Control Collection

1. Work package 2 (WP2) - ITS as a tool for innovative actions in the
corridor

WP 2 of the East West Transport Corridor project aims at showing how the use of
Intelligent Transport Solutions can improve the efficiency and mitigate the
disturbances of transport in the corridor by supporting transport management,
security, traffic safety and good environmental influence. The WP2 has consisted of 4
main parts:

A) Improvement of navigation equipment support in the port of Klaipeda.

B) Showing how electronic fee collections can support intelligent and sustainable
transport C) Develop and demonstrate dynamic speed control by adaptable speed
limit signs

D) Knowledge transfer and development

The work has been carried out by
e taking part of knowledge and experience, mainly around Europe
e workshops and seminars
e study tours
e simulations
e inquiries
e full scale experiments and development

Within the project a number of reports have been produced. The different projects are
closer presented in these reports, which are listed in the end of this overview.



2. Improvement of navigation equipment support in the port of
Klaipeda.
Main dates of implementation of LIS-GIS project:

Ship Information System (LIS) extension with Geo-Information Systems (GIS) functionality
includes: processing, analysis and presentation on map of spatial information services, used to
register, observe, analyze and control processes ongoing in seaport channel. LIS-GIS allows
to store and use current and historic data on: ships location data, ships movement, weather
conditions, water level and maximum depth in the seaport channel. All captured data (AIS
data, hydro meteorological, topographical) are stored in one Oracle database. The picture
below shows the LIS-GIS conception.

LIS-GIS conception
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The information system extension will be useful in various departments of Klaipeda
State Seaport Authority: vessel traffic service, port dispatcher office, seaport channel
department, port control and rescue service. Existing Ship Information System allows
registering of incoming/outgoing ships, calculate taxes, but the System has no
geographical data on ships movement and position. The LIS-GIS functionality will
visualize this geographical data on a seaport map. Moreover, spatial data will allow
easier control of ships in the port; it will also be useful in accident prevention and
control. Finally, spatial presentation of data makes user interface visual and easier to
use.



Achieved results of the project

LIS extension module LIS-GIS created:

e Data base for spatial data created;

e Created map control tool;

e Developed ship visualization tools:
» Ships movement in real time
» Ship movement directions
» Ship direction lines
» Ship mooring and anchorage places
Ship movement retrospective
AIS data import (data is stored 30 days)
Meteorological data import
Meteorological prognosis import
Hydrological data import
Topographical data import
User authentication and administration module.

All system data is stored in the Oracle database, and the system functionality is
implemented using Oracle components (Oracle Map Viewer, Oracle Top Link).

Screenshot showing LIS-GIS system:
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3. Showing how electronic fee collections can support intelligent
and sustainable transport

Distance based road user charging for heavy goods vehicles is on the political agenda
in Sweden as well as elsewhere in Europe. New technical ability makes it possible to
use traffic management for supporting national transport policy objectives. A certain
level of European harmonization is ensured by the requirements for non-
discrimination and free trade.

The Swedish Road Administration, region Skane, has performed a study about if/how
distance base road user charging of heavy vehicles (RUC-HGV) may contribute to a
more efficient and less polluting road transport sector. The work has also aimed at
providing additional knowledge about the regional impacts of road user charging of
heavy vehicles. Simultaneously national and above all European concept development
has taken place.

The principle for the system design is fairly simple. The more you drive the more you
pay, but you will pay less if you use vehicles generating less emissions. A km-based
fee or tax also means that you pay for using the road you are driving on; irrespective
of where your vehicle is registered or where you bought the fuel. A satellite based
system is presumed.

The results from large scale RUC-HGV schemes in Germany, Austria and Switzerland
have been reviewed, and evaluation of different implementation scenarios have been
carried through.

Vehicle impact

There is a tendency to an increasing share of vehicles with reduced emissions (EURO 4
and 5 class vehicles) in Germany and Switzerland. The following diagram indicates the
development in Switzerland.
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There is also a tendency in all countries towards adjustments of the fleet composition
as a response to the charging criteria.



Problems with deviations in Germany and Austria
Germany and Austria have introduced road user charging
for heavy vehicles only on the motorway network, while in
Switzerland the system covers the whole road network.

In the two first countries mentioned, this has led to
drivers trying to use alternatives outside the RUC-
network. The red dots on the map to the left indicate an
increase of more than 500 trucks per day due to the
“Maut” on roads outside the motorway network in
Germany.

Rerouting has also been found in Austria. Here, an
increase of heavy goods transports on parts of the
secondary road network of 2-3% has been noticed.
However, it is uncertain how much of the effects are
specifically due to the road user charges. A general cost
increase might have made the drivers more sensitive to
distance and time on the road

RUC-HGV for regional traffic management

The scenarios for the Swedish RUC-HGV assume that the complete road network might
be included in the km-tax system, but with the possibility of differentiation of the tax
levels for different road types. The East West Transport Corridor project has
simulated the impact of such strategies in Skane-Blekinge.

The results indicate that heavy vehicles can be concentrated to a HGV-network, which
is specially designed to limit the negative impact of heavy lorry traffic, but which still
provides good accessibility and direct routing. The Road Administration has
appointed such a network and a differentiation of road user charging would provide
an interesting tool to make the investments in improving road standards and
protective measures more feasible.

The model calculations show that concentrating
traffic to the HGV-network will reduce the number
of accidents, noise and other disturbances, but
increase traffic work (vehicle kilometres)
marginally in comparison to the present situation.
Thereby there is a theoretical risk that the amount
of greenhouse gases will increase.

However, the model does not fully cater for
differences in driving patterns on a small road with
several stops in comparison with a primary road
designed for long distance traffic. This matter need
to be further investigated.

The dedicated HGV-network for Skane



Increase road transport efficiency

The Maut has increased the costs of road haulage. Increased freight rates for full
lorry loads are paid by the cargo owners, but the empty runs have to be paid by the
hauliers themselves. An indication of increased efficiency in the road transport sector
is the fact that the empty runs have decreased by 15%.

The Swiss note a consolidation among road transport companies which is thought to
be influenced by the need to make better use of the available transport capacity and a
better adaptation of the vehicle fleet. Indications from Austria also point at
reorganisation of transport logistics and intensified co-operation with other logistics
provides.

Impact on peripheral regions

It is expected that the Maut in Germany will have a negative effect on already
economically weak regions. Companies situated in such regions are likely to have to
cover the costs for a higher share of empty runs. This is confirmed by Swiss studies. A
km-tax which allows for differentiation according to road type and region would be a
means to avoid such distortions.

A level playing field

Interviews with Swedish road hauliers highlight the need for a “fair” taxation which
requires that it applies to domestic and foreign trucks alike and that the system is
fraud-proof and controlled to a level which prevents certain categories to
systematically avoid taxation.

A calculation of the costs for different categories of truckers also highlights the
different conditions under which the companies operate. A Swedish trucker in long
distant traffic has approximately twice the costs compared to a Polish trucker
operating in Sweden. Given the same distance driven in Sweden, a km-tax would
increase the costs for both parties with the same amount but relatively the advantage
of foreign trucker would be reduced.
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Modal split

There is little evidence that road user charging influence modal split away from road
transport. In Germany a survey indicates that 3,1% of the larger shippers are using
rail transports as an effect of the Maut. However, it is difficult to distinguish the
effect of the Maut from other effects. In Switzerland there are almost no effects on
modal split

Model calculations within the East West Transport Corridor project, as well as in
connection with the introduction of road user charging in Germany and Austria,
indicates, however a clear impact on modal split. These simulations attempt to model
complicated relationships and decisions. In the present situation rail and intermodal
capacity often is scarce. Track, traction, wagon and terminal capacity will only slowly



increase. The model also has difficulties in mirroring the inertia on the market. It will
take time before the players commit to any drastic changes of their behaviour.
Changes in modal split will only gradually occur as rail alternatives become more
competitive.

Value Added Services

A combination of a service for distance based road user charging with other services
could contribute to increased acceptance of the charging system. Standardised
functionalities of the charging application could provide a platform for a number of
other applications.

An integration of charging and value added services has to be developed within the
framework of an agreed system context governed by:
e Safety and security requirements
e Legal demands
National and international requirements for interoperability
e Integration with legacy systems

Stakeholders have different perspectives. Authorities must consider how to improve
their overall goals. Users wants to achieve the best cost/benefit ratio and the
technology provider has to build applications which are attractive to the market.
Given the views of the public and commercial stakeholders the value added service
could be structured into two groups:

Public services Commercial services

Intelligent Speed Adaptation (Speed Vehicle and cargo information (for the
Alert) haulier and consigner)

Alco lock Driver support systems

Data collection for traffic management Fleet management system

(road status monitoring) Payment of transport services
Hazardous Goods Monitoring

e-call

Traffic Information Services

Preferred network guidance

The East West Demonstrator

A demonstrator combining road user charging with road status monitoring was
developed within East West Transport Corridor. The demonstrator was designed to
show the charging process together with an application which sends information on
traffic density, vehicle speed and road conditions to the road side.

An application for road status monitoring, which primarily helps the road operator to
understand the traffic conditions during different times of the day (the floating car
concept) was selected. The application provides the driver with better information on
the immediate risk for queues etc.

The demonstrator is logging vehicle positions from a GPS receiver and matches these
positions to a road segment on a map. The tax is then calculated using the information
from this map and the weight and pollution class of the vehicle. This information is
then sent to a server. The added value service “road status monitoring” uses the same
functionality as for calculating the road charge, i.e. information on speed and position
on the specific road link.
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4. Developing and demonstrating dynamic speed control by
adaptable speed limit signs

The Swedish Road Administration has carried out experiments with variable speed
limits for different applications. The aim was to show if and how variable speed limits
can contribute to a better speed adaptation and if and when this type of system can be
regarded as a cost effective measure to increase traffic safety.

One application was to develop a weather model where the speed limit is lowered to
various levels depending on worse weather and state of the road surface. Other
applications have been made in hazardous locations with crossing cars, bus stops or
with children crossing near schools. The speed limit can vary from 30 km/h in steps of
10 km/h up to 120 km/h.

Weather controlled speed limit

On locations for the experiments, weather stations for collecting data from the air and
on and under the road surface have been placed. The data is processed in a computer
and send to a central when critical limits are reached. Road traffic controllers turn on
adaptable message signs for speed limits. Every event is logged and the information is
send to a central database.

The experiment comprises 72 kilometres of road divided into two different roads and
one bridge. The roads are regulated depending on the road surface condition and the
bridge out of the wind.

The speed adaption on the roads has become much better with the variable speed limit
system, especially concerning private cars. The effect is best when the speed limit is
low. Here you can note that the real speed lies 15-20 km/h under the level that the
road-users choose spontaneously (with traditional traffic signs) when the weather is
bad.

The conclusion is that the variable speed system has some positive effect on the speed
adaptation when the weather conditions are good or moderately difficult. In bad and
very bad weather conditions the system stimulates the drivers to an extra reduction of
the speed. Calculations of impact at traffic safety by the reduced speed have been
carried out. A significant positive impact have been found.

11



Most of the drivers (70-90%) find the system good. The most common remark about
this is that it gives a more even traffic rhythm.

The drivers speed with and without variable signs at different weather conditions in
the test site on highway E22 in Blekinge is shown below.

1107 1
®With DSC B Without DSC T
speed adaption
1007 with DSC
90 {90)
801
707
60
50+ w
Dry surface Wet surface Snow Ice Very slippery ice

Change in speed on different road surface on E22 in Blekinge

The regulation has not all together worked fully acceptable. The support system on
which the road traffic controllers decision is depending has lack of quality. Data from
the weather model are delivered with 15 minutes interval. This means that alarm from
the weather model comes late and with big level change. A contact with the contractor
is needed to confirm both bad road condition and that the work is done.

In the continuing work one should aim at increased efficiency and automation. Further
steps towards better obedience can be taken by stimulating the drivers with added
information about the reason and through increased police control.

Local speed limit

Measures are also taken at spots, e.g. pedestrian crossings, bus stops and both three-
and four-legged road crossings. The speed limit is lowered when a pedestrian, bus or
car from a smaller road is detected. Six places have been evaluated. They have
different functions and can not be compared.

Without variable signs, the speed on the main road was the same when there was a
pedestrian or vehicle at the pedestrian crossing or the side road as when there was
not. With variable signs the mean speed lowered with 5-15 km/h when the speed limit
was lowered and with 3-6 km/h when the speed limit was kept high.

Long time evaluation, tend to show that the results are sustainable. Contrary to the
weather model experiment, the technique and organisation was working very well at
the spot sites. All together the equipment functioned 99,8% of the time.

Considering the different costs, variable signs at spots are recommended at roads with

a traffic flow that exceeds 10 000 vehicles/ day and the connecting traffic not is higher
than 20-30% of the main road traffic.

12



5. Implementation of Dynamic Speed Control and Electronic Fee
Collection Systems on the Main Roads of National Significance in
Lithuania.

Dynamic Speed Control

The Lithuanian Road Administration has performed substantiate analysis on the need
of implementation of Dynamic Speed Control System. A comprehensive analysis to
evaluate impact of critical weather conditions on drivers speed was performed in
wintertime, when adverse weather conditions such as rain, snow, slob, snowstorm etc.
are likely to happen. It was estimated that mean vehicles speed on adverse weather
conditions was 3 percent lower than mean speed on normal conditions. This implies
that the vehicles speed was higher than permitted even during critical climatic
conditions. A Speed Control System on separate road sections would make it possible
to adjust the speed limits to the traffic situation and thus get a better acceptance from
the drivers.

To identify potential places for pilot projects, analysis of traffic congestions, traffic
volume and accident rate on roads of national significance was performed. It is
recommended to implement the pilot speed control project in 18,5-25 kilometers on
road Al. It is expected that implementation at this place will have highest effect and
will allow an objective evaluation.

Zanklo vieta vaZiuojant i Vilnius | Kaunas
Sign position {driving from Vilnius to Kaunas)

Zanklo vista vaZiuojant i& Kauno j Vilniy /
Sign position (driving from Kaunas to Vilnius)

Stacionarus kelio Zenklas ! Standard sign

Kintamas kelio Zenkias [ Variable message
sign

Autobusy stotele | Bus D Degaling { Gas station
vms stop

o e E

5 3 Pangriy miskas;

s

Sau5|a|_.. TeyiT s sav,

Note: Separate variable signs are marked as triangles. It shows only their character represem‘mg warning signs. Signs
might get any other shape of road sign.

Three possible alternatives for the Pilot Project were detected, and the different costs
and revenues calculated. The implementation process of project infrastructure,
timetable and methodology etc. was described.
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In all three alternatives 3 subsystems would be created:
subsystem of data collection;

subsystem of data processing and solutions making;
subsystem of data output.

The duration of the pilot project is proposed to be three years after creation of
infrastructure. During this period information about general tendencies would be
collected and impact of variable message signs would be made so that the most
effective models of variable speed signs controls would be identified.

It is likely that system will make positive economic profit in all three project
alternatives.

It is recommended to intensify collaboration with municipalities, which are
implementing ITS projects.

Electronic Fee Collection

The Lithuanian Road Administration has analyzed the present situation of Lithuanian

road charging system.

Since the 1 of July 2007 the vignette form for charging heavy goods vehicles is applied
in Lithuania. The charge is collected for using main roads and depends only on vehicle

category (definite by maximum permitted vehicle weight). Vehicle owners or users

(drivers) who have paid the user charge are issued the document, vignette, confirming

the payment of the user charge.

An existing Lithuanian law allows fee collection to finance road maintenance and road
development. As electronic road fee collection system is one of several ways to collect

road charge amendments on the Law on financing the road maintenance and
development programme do not have to be made.

The main criteria when choosing technological solution has been reliability, existing

technique and easy to install. The Lithuanian Road Administration recommend

microwave technology. For control additional items (view detection, flow detection,

video cameras) should be implemented. It is planned that the development of the road

payment system will take 4 years, from the project idea creation until the start of
operation.

14



Communications beacon

DSRC links

Vehicle account number License plate details of

is transferred or an Charge is levied or unequipped vehicles or those
electronic fee is directly account number validated not paying the correct charge
transferred from OBU to and sent to the Central are recorded.
roadside system System

It is recommended to charge heavy vehicles (weight of 3,5 t and higher) on motorways
of the highest intensity i.e. on road section where mean intensity of such vehicles is
higher than 800 per day. Thus 1500 km of motorways (or 62 percent) would be road fee
charged. In 2006 heavy vehicles have driven 683,3 million km (or almost 86 percent of
all heavy vehicles flow on motorways) on these roads.

Roads recommended
for toll

Roads non
recommended for toll
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By modeling revenues generation agreeably with different road charge tariffs,
prediction was made that higher traffic will lead to higher decrease of heavy vehicles
on charged road sections. E.g. the tariff of 0,3 Litas/km (0,087 Euro) will decrease the
flow by 15 percents, using tariff of 0,6 Litas/km (0,174 Euro) decrease the traffic flow
by 31 percent.

According an to Lithuanian Road Administration prognosis, user charge collected for
using main Lithuanian roads will make about 98,6 mio Litas in 2007.

Implementation of road charging electronic system would allow collecting more
revenues as existing charging system. Using the 0,3 Litas per km tariff approx. 79,3
million Litas would be collected, using tariff of 0,4 Litas per km — 148 million Litas.

According predicted project exploitation expenses (42,8 million Litas annually, or 39,4

thousand Litas per one kilometre) the cost benefit ratio, in different traffic intensity
and different charge tariff, was calculated.

16



6. Conclusions

Intelligent Transport Solutions (ITS) can be useful tools to improve the efficiency and
mitigate the disturbances of transport in a corridor in general and in the East-West
corridor in particular. ITS is of good help for the involved organisations (transport
providers, transport buyers, authorities) in the different parts of the transport chain
(sea, road, rail, changing modes etc).

Ship Information System (LIS) with Geo-Information Systems enables spatial
presentation of data on a seaport map. This makes the user interface visual and easier
for vessel traffic service, port dispatcher office, seaport channel department, port
control and rescue service to use. Spatial data also allows easier control of ships in
the port; and it will be useful in accident prevention and control.

Distance based road user charging for heavy vehicles can be used for different
reasons. If the purpose is to support transport management and security, mitigate
environmental influence and improve traffic safety, the complete road network should
be included in the km-tax system, and the fee should differ with the road type and the
lorries emission class. If so, the following results are to be expected:
improved load factor,

e increased use of roads better adapted to HGV traffic

e reduced emissions

e reduced number of accidents

e reduced noise disturbance

e more equal operational conditions for domestic and foreign truckers

e enables an efficient internalization of the marginal costs, but can also be used

for the present tax levels.

In this case a satellite based system for fee collection is recommended.

If the purpose in first hand aim to finance new and better roads and maintenance it
seems more efficient to use a system that detects the lorries at the road side with
microwave technology.

In many European countries road user charging is on the political agenda. The
existing systems for fee collection are all more or less different. Although
harmonisation is discussed within the EU, coordination seems to be a problem. The
technology is developing fast and a system is quickly growing old. Vehicles should not
need to be equipped with several boxes for detection. This is obvious when looking at
a transport corridor between several countries with different systems.

The drivers speed adaptation has become much better with variable speed limit
systems and hereby also the traffic safety. Under the right conditions, Dynamic Speed
Control is cost effective, and it is recommended as a traffic safety measure. It also
seems important to continue to develop the technology. The support system for the
weather model needs improvement to work with full satisfaction. There are other, not
yet tested, applications that need to be developed.

17



7. Further cooperation

The East West Transport Corridor project has increased the knowledge about ITS as a
tool for more efficient and sustainable transports. It has also pointed out a number of
areas with possibilities of improvement. There are many opportunities within the
frame of the EU to continue the cooperation and even to extend the cooperation to
more partners. Some areas that seem urgent to develop are:

-A green corridor.

The transport sector is one of the main sources of greenhouse gases. It is difficult, but
possible, to substitute fossil fuel or to change transport mode, at least to an extent. To
concentrate measures along a corridor might put the light on the problem and make
regular transport providers disposed to adjust to the possibilities that are available.
ITS could be a part of such a project, providing drivers with information that makes it
easier and more profitable to act non-polluting.

-A safe corridor.

To construct a safe corridor emanating from the theories of the vision zero, both
reconstruction and support with ITS is necessary. Developing and improving dynamic
speed control as well as middle barriers, separating pedestrians etc are measures
needed.

-ITS-solutions that help to coordinate different parts of the logistic chain.
Examples: bookings at ferries, custom handling, positioning, coordinating fee
collection, information about hazardous loads. The applications can concern both
public and private interests.

18



8. WP 2 reports

Within and in connection to the work of the WP2 of the East West Transport Corridor
project, the following publications have been produced. (Outputs are the immediate
products of project activities. They are tangible goods and services that the activities
produce, e.g. reports, written concepts, policy tools, strategies, new products,
websites, databases, seminars, training sessions.)

1)

2)

3)

7)

8)

9)

Implementation of Ship Information System (LIS) extension with Geo-Information
Systems (GIS) functionality in the Klaipeda State Seaport. Klaipeda State Seaport
Authority, 2007.

Road User Charging for Heavy Goods Vehicles - Overview of Regional Impact. Desk
research on the impacts of heavy vehicle road user charging systems on route
choice, modal choice, choice of vehicles and logistics and a survey of if/how
regional impacts were considered when the road user charging systems were
designed. East West Transport Corridor, Jan 2007.

Road User Charges for Heavy Goods vehicles - impacts and possibilities.
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