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	1. Introduction


CESARE is a programme set up by ASECAP with the objective of specifying, designing, developing, promoting and implementing a common interoperable Electronic Fee Collection Tolling Service on the European major roads. The project is divided into several project phases, whereby the previous phase called CESARE III has been completed in October 2006. The results of CESARE III showed that there is a need for further actions in a next project phase (CESARE IV) in order to realize the interoperability objectives. The main goal of CESARE IV is to define a framework for establishing an interoperable EETS, functioning in a coordinated way at the European level, while allowing the Member States to fasten the pace of their national implementation plans for EETS. In this way CESARE IV will contribute to the implementation of the Directive 2004/52/EC.

This document is part of the reporting of the CESARE IV Work Package 01 EETS basis guidelines and covers a verification of the roles and functions in the German Toll Collection System against the roles and functions as defined in CESARE III. 

An abstract of the CESARE III EETS roles is given in Annex A.

	2. Overview of the ‘German Toll Collection System’ Project


January 1st, 2005 Germany introduced an electronic heavy goods vehicle tolling system covering its entire motorway network with approximately 12,500 kilometres of motorways. As of January 1st, 2007 the truck toll has also been applied on sections of 3 non-motorway federal roads. The toll is levied on the basis of

· the Act on the Introduction of Distance-Related Charges for the Use of Federal Motorways by Heavy Goods Vehicles;
· The Toll Level Regulations;
· The HGV Toll Regulations.
The German Federal Government connects the following strategic objectives with the introduction of the tolling system:
· Tolling helps to mobilize additional funds for improving transport infrastructure;
· Thanks to the HGV tolls it is now possible to recuperate the infrastructure costs from those who cause them in an optimum way for the first time;
· Tolls provide an incentive for an even more economic use of transport capacities in the field of road haulage;
· The fact that tolls are charged according to the emissions produced provides a powerful incentive to purchase cleaner vehicles or convert older ones;
· This will lead to fairer competition between the modes road and rail;
· The use of innovative technologies is encouraged.

By law the Federal Office for Goods Transport (BAG) has been determined as the recipient of the toll on behalf of the Principal, which is the Federal Republic of Germany. In 2002 Toll Collect was assigned as the private company acting as the Toll Operator on behalf of BAG. BAG is also acting as Enforcement Operator for checking the compliance of the users with the obligations and for monitoring the performance of the Toll Operator. 
The Toll Collect system is composed of:
· An EFC option based upon onboard units using GPS for localisation purposes and GSM as communication link to a central system, in which the due tolls are settled;

· A manual option comprising a pre-trip booking system with access via internet and at dedicated booking terminals located close to motorway access points, at rest areas and service stations in Germany and in the border regions of neighbouring countries.
Location determination at certain points with limited availability of GPS signals is done using an infrared interface between the OBU and roadside beacons. This infrared interface is also used to request information about prior charging transactions stored in the OBU as part of compliance checking. Any Service User, who is willing to pay the toll, has to use one of the payment options offered by Toll Collect (OBU, booking terminal or internet booking system). The use of cash is facilitated through the booking terminals.
The following picture shows an overview of the features of the German Toll Collection System: [image: image1.jpg]The Toll Collect toll system at a glance
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 The most comfortable way to participate in the toll collection system is automatic log-on. This is done by the On-Board Unit, the so-called "OBU". To the greatest extent it books and calculates the toll. The OBU determines the route travelled with the aid of GPS satellite signals and other positioning sensors, calculates the toll fees based on the vehicle data and tariff parameters that have been entered, and transmits this information to the Toll Collect computer centre by mobile telecommunications. The alternative to the automatic system is manual log-on. This is recommended mainly for truck drivers and freight companies that use German motorways infrequently.
Automatic toll bookings account for more than 90% of the revenues. In January 2008 more than 600,000 trucks had OBUs installed, compared with 320,000 in January 2005. Revenues for the first years amounted to approx. 3 billion Euro p.a.  
Due to the used technology the system is capable of a flexible handling of tariff schemes and extending the tolled network without implementing further roadside infrastructure. Due to the possibility to update the OBU configuration and operational data over the air, it is possible to introduce changes and even interoperability schemes without exchanging hardware. The OBU is equipped with external interfaces for GSM and DSRC (Infrared and Microwave 5.8 GHz) Communication.
Currently no interoperable schemes have become operational, but activities have been started to enable interoperability with the Austrian Tolling System. 
	3. The ‘German Toll Collection System’ Roles


The German Heavy Goods Vehicles Toll Scheme is ruled by the “Autobahnmautgesetz” (ABMG; Motorway Tolls Act). The ABMG encompasses regulations regarding the Principal, the Service Users, the Toll/Service Operator and the Enforcement Authority.
The German Toll Collection System is organized in a business process model. The main processes are designed to perfectly meet the requirements of the Principal and to provide efficient service to the users of the tolling system.
The Toll Collection System processes can be divided into the following main groups:
· Business processes;
· Governance processes;
· Support processes

These three groups are split into a number of main processes:
	Business Processes
	Toll Collection, Clearing and Revenue Redemption

Customer Care

Provision of Log-On Facilities

Compliance Checking and Enforcement

Monitoring

	Governance Processes
	Communication

Strategy

	Support Processes
	Quality Management
Management of technical resources

Management of financial resources

Management of personnel and organisational resources


These processes were designed along the value chain and to effectively support the requirements of the Principal as set out in the contract between Toll Collect and the German State represented by the dedicated authority, the Federal Office for Goods Transport. Considering the requirements of the Principal, of the BAG and of the users of the toll road network, the main process “Toll Collection, Clearing and Revenue Redemption” is the focal point of the value chain. The processes “Customer Care”, “Provision of Log-On Facilities”, “Compliance Checking and Enforcement” and “Monitoring” were established to better fulfil Principals and customer expectations. 
The main processes of these three groups are further split up into services that are being provided by these processes. They will be detailed as service components in the next chapter. 

These processes can be easily translated into a role-based model and mapped onto the main roles of CESARE III. 
	
	Interoperability Management
	Toll Charging
	EETS provision
	Service Usage
	Internal to the organisation

	Business Processes
	
	
	
	
	

	Collecting Toll, Managing Clearance and Redemption
	
	X
	X
	X
	

	Providing Customer Care
	
	
	X
	
	

	Providing Log-On Facilities
	
	X
	X
	
	

	Checking compliance and managing enforcement
	
	X
	
	
	

	Monitoring
	
	X
	X
	
	

	Governance Processes
	
	
	
	
	

	Communication
	
	
	X
	
	

	Strategy
	X
	
	
	
	

	Support Processes
	
	
	
	
	

	Managing Quality
	X
	X
	X
	
	

	Management of technical resources
	
	X
	X
	
	

	Management of financial resources
	
	
	
	
	X

	Management of personnel and organisational resources
	
	
	
	
	X


For a number of main processes and their underlying sub-processes of the Toll Collect Business Process Model, outsourcing contracts have been concluded for efficient enabling of services. Strict service levels have been agreed with each of these contract beneficiaries. 

The main processes are detailed out into sub-processes which will be used in the next chapter for matching the CESARE III service components:

	Main processes and associated service components
	Description

	Collecting Toll, Managing Clearance and Redemption
	

	Collecting Toll
	Collection of all relevant data for toll charging and forward for invoicing

	Billing
	Provide correct and complete data for invoicing registered users including the toll statement and the itemised journey list

	Redemption
	Regular redemption of toll to the Principal

	Toll invoicing
	Invoicing the users for toll charges

	Providing Customer Care
	

	Customer care and information
	Information and care of registered and unregistered users

	Providing Log-On Facilities
	

	Providing Manual Log-On facilities
	Provide a network of manual booking terminals with high service levels

	Service Partner services
	Management of the service partner network

	Supply chain OBU
	Providing service partners with OBUs and components

	OBU installation
	Installation of a functional OBU into the vehicle

	Operations services
	Correct functionality of the OBU and its components

	OBU removal
	Managing the removal process and assuring a high rate of refurbishment

	OBU refurbishment
	Management of removed OBU and components and further handling including refurbishment

	Checking compliance and managing enforcement
	

	Violator detection
	Providing court-proof evidence data for subsequent invoices

	Violator offending
	Providing court-proof evidence data for the offence process to the enforcement operator


	Toll exemption service
	Correct registering of vehicles that are exempted from paying toll

	Service processes BAG
	Managing all services with the Principal on a high service level

	Monitoring
	

	Monitoring and Reporting
	Continuous monitoring of the performance of the main processes

	Communication
	

	External Communication
	Providing external target groups with consistent information at the right time according to the communication objectives

	BAG relations
	Providing commercial services to the Principal including service level reporting

	Managing Quality
	

	Security Management
	Achieving the security requirements of the Principal and Toll Collect. Sustainable support of the business processes. 

	Data protection auditing
	Performing regular data protection audits to achieve requirements on handling of personal data and to maintain data retention periods

	Management of technical resources
	

	Maintenance of local components
	Maintenance of the technical functionality of the local systems on high service levels

	Operations of local components
	Providing local infrastructure for support of the main business processes with high service levels

	Life-cycle management of local components
	Management of changes in the technical infrastructure 

	Management of Geo and Tariff Data
	Preparation and provisioning of up-to-date Geo and Tariff Data for automatic and manual tolling system

	Failure Management Toll Collection
	Detailed analysis of possible failures in the toll detection process

	Service Support Processes
	Support for IT and telecommunication services:
preparing and executing changes of the existing services

	System Improvement Process
	Planning of changes of the tolling system

	IT Security Management
	Detecting and preventing threats and vulnerabilities in IT systems; IT risk management; Management of security policies

	Fraud Management
	Detect and prevent unintended usage of the services. Determine potential fraud usage scenarios 

	Management of financial resources
	

	Compensation
	Optimised clearance of the services provided to the Principal

	Service partner and customer Insolvency management
	Management of claims of Toll Collect in the case of insolvent service partners or users


The model fits the services that have to be provided by Toll Collect according to the current contractual agreements very well. While several roles of the business model can be allocated to a role of the CESARE III model, other roles need to be reconsidered when speaking of a split between the Toll Charging and EETS Provisioning roles. When considering the service components in the next chapter, it will be shown that they already can be allocated very well to the roles of CESARE III.
	4. The ‘German Toll Collection System’ Service Components and Functions


According to the business process model of Toll Collect, the main processes are split up into several sub-processes to further detail the services and the operations to be performed. In this sense they can be understood as service components as specified in the CESARE III service definition. The following table shows the decomposition of the processes and a short description. Only processes with actual and potential relevance for an interoperable tolling scheme are described. 
The following table provides a matching of the Toll Collect services to the main roles and service components that have been identified by CESARE III. Assignment to the role Interoperability Management means that a function has to be provided inside the organisation that manages these issues, no third party is involved in this consideration. 
	
	Interoperability Management
	EETS Provisioning
	Toll Charging
	Service Usage
	Governance and Certification
	Contract Issuing
	Service Use
	Service Payment
	Service User Support
	Enforcement
	Promotion

	Collecting Toll, Managing Clearance and Redemption
	
	
	
	
	
	
	
	
	
	
	

	Collecting Toll
	
	X
	X
	X
	
	
	X
	
	
	
	

	Billing
	
	X
	X
	
	
	
	
	X
	
	
	

	Redemption
	
	
	X
	
	
	
	
	X
	
	
	

	Toll Invoicing
	
	X
	
	
	
	
	
	X
	
	
	

	Providing Customer Care
	
	
	
	
	
	
	
	
	
	
	

	Customer care and information
	
	X
	
	
	
	X
	
	
	X
	
	

	Providing Log-On Facilities
	
	
	
	
	
	
	
	
	
	
	

	Providing Manual Log-On facilities
	
	
	X
	
	
	X
	X
	
	
	
	

	Service Partner services
	
	X
	
	
	
	X
	
	
	
	
	

	Supply chain OBU
	
	X
	
	
	
	
	X
	
	
	
	

	OBU installation
	
	X
	
	X
	
	X
	
	
	
	
	

	Operations services
	
	X
	
	
	
	
	X
	
	
	
	

	OBU removal
	
	X
	
	X
	
	X
	
	
	
	
	

	OBU refurbishment
	
	X
	
	
	
	
	X
	
	
	
	

	Checking compliance and managing enforcement
	
	
	
	
	
	
	
	
	
	
	

	Violator detection
	
	
	X
	
	
	
	
	
	
	X
	

	Violator offending
	
	
	X
	
	
	
	
	
	X
	X
	

	Toll exemption service
	
	X
	X
	X
	
	
	
	
	X
	X
	

	Service processes BAG
	
	
	X
	
	
	
	
	
	
	X
	

	Monitoring
	
	
	
	
	
	
	
	
	
	
	

	Monitoring and Reporting
	
	X
	X
	
	X
	
	
	
	
	
	

	Communication
	
	
	
	
	
	
	
	
	
	
	

	External Communication
	
	X
	X
	
	
	
	
	
	X
	
	

	BAG relations
	
	
	X
	
	X
	
	
	
	
	
	

	Managing Quality
	
	
	
	
	
	
	
	
	
	
	

	Security Management
	X
	X
	X
	
	X
	
	
	
	
	
	

	Data protection auditing
	X
	X
	X
	
	X
	
	
	
	
	
	

	Management of technical resources
	
	
	
	
	
	
	
	
	
	
	

	Maintenance of local components
	
	
	X
	
	
	
	X
	
	
	
	

	Operations of local components
	
	
	X
	
	
	
	X
	
	
	
	

	Life-cycle management of local components
	
	
	X
	
	
	
	X
	
	
	
	

	Management of Geo and Tariff Data
	X
	X
	X
	
	X
	
	
	
	
	
	

	Failure Management Toll Collection
	
	X
	X
	
	X
	
	
	
	
	
	

	IT Security Management
	
	X
	X
	
	X
	
	
	
	
	
	

	Fraud Management
	
	X
	X
	
	X
	
	
	
	
	
	

	Management of financial resources
	
	
	
	
	
	
	
	
	
	
	

	Compensation
	
	
	X
	
	
	
	
	X
	
	
	

	Service partner and customer insolvency management
	
	X
	
	
	
	X
	
	
	
	
	


The following observations can be made when evaluating the table:

· A number of services are assigned to more than one main role of the CESARE III model. This implies that the service has to cater for both roles or that a split has to be performed in order to reflect the difference between Toll Charger und EETS Provider. New interfaces can be deduced from these splits, e.g. for the service “Management of Geo and Tariff Data”. The service on the Toll Charger side is providing general data about the road network to be tolled and the tariffs that have to be applied. The EETS Provider’s service is responsible for further processing this data and providing it in a format that can be used in the OBU or in the backend systems for toll charging; 
· Promotion of EET Services is currently not assigned to a service;
· Technical services are sometimes difficult to assign to a CESARE III service component. It should be made clear which technical processes support the service;
· New services have to be added to the functions of the Governance and Strategy component to manage interoperability schemes when becoming the role of a Toll Charger who has to accept other EETS Providers on the road network.

The services are well designed and they are being continuously improved. The services are presented on quite a high level of the processes and actions involved. Each of these services has been decomposed into a number of operational procedures with a detailed description of the process and the actions to be performed at every step.

The following table describes in detail the compliance of the CESARE III service components and the current Toll Collect business process model. 
	EETS Service Component and Functions
	Role
	Com-pliance
	Process



	Governance
	

	G1
	Define and maintain the EETS Core Service Definitions, rules and regulations required for interoperability
	IM
	yes
	 Only for the German Tolling System

	G2
	Define the rules to settle disputes between members (Arbitration)
	IM
	n/a
	 Not relevant

	G3
	Maintain and issue the authoritative list of contracting parties (EETS Providers and Toll Chargers)
	IM
	n/a
	 Not relevant

	G4
	Define and maintain procedures for the distribution of certified equipment and/or its software
	IM
	yes
	Supply chain OBU

Life-cycle management of local components


	G5
	Ongoing audit review of OBE/RSE/CS compliance
	IM
	yes
	Monitoring and Reporting
Operations Services 

	G6
	Operate and maintain the common organisation
	IM
	yes
	Several processes

	G7
	Define, maintain and issue, if necessary, model standard contracts for co-operation between actors
	IM
	yes
	Several processes

	G8
	Define and maintain IDschemes and, if necessary, support the issuing of IDs
	IM
	n/a
	Proprietary ID management  


	Certification
	  

	C1
	Define and maintain the EETS Test and Certification policy.
	IM
	yes
	System Improvement Process
Service Support Processes

(for German tolling system)

	C2
	Define and maintain the Test documents (test standards, test specifications etc)
	IM
	yes
	Service Support Processes 
(for German tolling system)

	C3
	Manage the certification organization and processes involved.
	IM
	yes
	Service Support Processes 

(for German tolling system)

	CONTRACT ISSUING
	

	CI.01
	Issue contract to User
	EP
	yes
	Customer care and information

	CI.02
	Associate payment means to OBE
	US
	yes
	Customer care and information

	CI.03
	Inform User on service
	EP
	yes
	Customer care and information

	CI.04
	Acquire vehicle registration information
	EP
	yes
	Customer care and information

	CI.05
	Acquire User information
	EP
	yes
	Customer care and information

	CI.06
	Establish User record (contract/OBE)
	EP
	yes
	Customer care and information

	CI.07
	Establish User payment account
	EP
	yes
	Customer care and information

	CI.08
	Personalise OBE
	EP
	yes
	OBU installation

	CI.09
	Initial database in OBE (map, tariffs)
	EP
	yes
	Operations services

	CI.10
	Issue OBE to User
	EP
	yes
	Supply Chain OBU

OBU installation

(only by authorized service

partners)

	CI.11
	Install and mount OBE
	EP/US
	yes
	OBU installation

(only by authorized service 

partners)

	
	

	SERVICE USE ON TOLL ROADS – Autonomous Systems
	

	SU-AS 1.1
	Inform User on tolling when entering/leaving toll road/network
	TC
	yes
	Operations Services

	SU-AS 2.1
	TC specific information
	TC
	yes
	Collecting Toll

Only for German transaction

	SU-AS 2.2
	Inform User on OBE status
	EP
	yes
	Collecting Toll

Red/Green LED

	SU-AS 2.3
	Declare variable parameter
	US
	yes
	Collecting Toll

	SU-AS 2.4
	Determine toll declaration
	EP
	yes
	Collecting Toll

Inside OBU

	SU-AS 2.5
	Transmit toll declaration
	EP
	yes
	Collecting Toll



	SU-AS 2.6
	Conclude tolling transaction
	TC
	yes
	Collecting Toll

	SU-AS 2.7
	Store tolling transaction
	TC
	yes
	Collecting Toll

	SU-AS 3.1
	Offer extended mode
	TC
	yes
	Toll invoicing 

	SERVICE PAYMENT
	

	SP 1.1
	Collect stored tolling transactions per Issuer
	TC
	yes
	Collecting Toll

	SP 1.2
	Claim payment from EETS Provider
	TC
	yes
	Toll invoicing

	SP 1.3
	Check claims
	EP
	Yes
	Toll invoicing

	SP 1.4
	Pay Toll Charger / Inform TC about payment 
	EP
	yes
	Redemption
Federal Office for Goods Transports

	SP 2.1
	Collect all received tolling transactions per User
	EP
	yes
	Billing

	SP 2.2
	Issue invoice to User
	EP
	yes
	Toll invoicing

	SP 2.3
	Pay EETS Provider
	US
	yes
	Toll invoicing

	 SERVICE USER SUPPORT
	

	SUS.01.01
	Receive user complaints on charged transactions
	EP
	yes
	Customer Care and Information



	SUS.01.02
	Enquiry on complaints on charged transactions (2nd level support)
	EP
	yes
	Customer Care and Information



	SUS.01.03
	Inform User about result on charged transactions complaint
	EP
	yes
	Customer Care and Information



	SUS.02.01
	Contract modification
	EP
	yes
	Customer Care and Information



	SUS.02.02
	Payment means modification
	EP
	yes
	Customer Care and Information



	SUS.02.03
	Contract cancellation
	EP
	yes
	Customer Care and Information



	SUS.03.01
	Receive User complaints or support request regarding OBE
	EP
	yes
	Customer Care and Information



	SUS.03.02
	Enquiry on complaints or support requests regarding OBE (2nd level support)
	EP
	yes
	Customer Care and Information



	SUS.03.03
	Inform User on solving OBE issue
	EP
	yes
	Customer Care and Information



	SUS.03.04
	Update data, map, tariffs and/or software
	EP
	yes
	Management of Geo- and Tariff Data



	SUS.03.05
	OBE technical support (repair, battery change)
	EP
	yes
	Operations services

OBU refurbishment

	SUS.04.01
	Inform Users on service
	EP/TC
	yes
	Customer Care and Information

	SUS.05.01
	Inform EETS Management about User complaints and support requests
	EP
	Yes
	BAG Relations for Reporting to the Principal

	ENFORCEMENT SUPPORT
	  

	ES01
	The EETS Provider provides information on the contracts, black lists, security keys to the EETS management
	EP
	n/a
	Not relevant 

	ES02
	Passive real time acquisition of enforcement data from an OBE (typically through Automatic Number Plate Recognition equipment). This is part of the local enforcement system operated by the Toll Charger and not considered to be interoperable
	TC
	yes
	Violator detection

Through Enforcement Gantries
and manual equipment

	ES03
	Real time communication of enforcement data from an OBE (typically through a DSRC-link)
	TC/US
	yes
	Violator detection

Through Enforcement Gantries
and manual equipment with Infrared

Link

	ES04
	Non-real time communication of enforcement data from an OBE (typically over the Cellular Network Interface)
	TC/US
	n/a
	Not relevant

Enforcement data is gathered via ES02

and ES03 only

	ES05
	OBE transaction validity checks 
	TC/EP
	yes
	Violator detection



	ES06
	Execute enforcement (incl. claiming payment of fines)
	TC/EP
	yes
	Violator offending



	ES07
	Informing the EETS Provider on non-compliant activity or anomalies in OBE or data 
	TC
	yes
	Violator offending

Operations Services

	ES08
	Notify user of non-compliant behaviour
	EP
	yes
	Violator offending

	PROMOTION
	

	PR1.1
	Implementation of the EETS service
	IM
	yes
	“External Communication” and Customer Care and information” for German tolling system

	PR1.2
	Increase the number of EETS users
	EP/US
	yes
	“External Communication” and Customer Care and information” for German tolling system

	PR1.3
	Increase the number of automatic tolling booths being EETS compliant
	TC
	yes
	“External Communication” and Customer Care and information” for German tolling system

	PR1.4
	Dissemination of information to Users regarding basic service rules
	IM
	yes
	“External Communication” and Customer Care and information” for German tolling system

	PR1.5
	Information to EETS players, and specifically to Users on future EETS Service developments
	IM
	yes
	“External Communication” and “Customer Care and information” for German tolling system


	5. The ‘German Toll Collection System’ Contractual Framework


The Federal Republic of Germany is the Principal of the tolling system represented by the dedicated authority, the Federal Office for Goods Transport. Toll Collect GmbH is the contractor to provide all the tolling functions for the tolled road network. 

The following picture shows the assignment of the actors in the German Toll Collection System to the roles of CESARE III:
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The German law complying to Directive 2004/52/EG on the interoperability of electronic road toll systems in the Community, the so-called „Mautsystemgesetz“, entered into force on December, 31st 2005. The future acceptance of different EETS Providers depends on several legal, organisational and technical aspects. In particular, a modification of the contract between BAG and Toll Collect will be necessary. In addition to that, appropriate service levels have to be agreed with future EETS Providers to ensure that the toll charging fulfils the same requirements of BAG that are valid for Toll Collect at this point in time. It shall be stated very clearly that the permanent checking of these service levels is important to ensure the contractual requirements of the Principal; it requires a significant effort. 
A contract under private law exists between Toll Collect and the Users of the road network for using the EFC option or the internet booking system. The companies receive a User number, vehicle cards for the trucks and PINs allowing them to use the Internet log-on system. Once they have their vehicle card, they can visit a certified garage (Service Partner) and have the On-Board Unit installed in the truck. Non registered Users have the possibility to book manually on a network of about 3500 terminals. 
Based on the applicable law, the contract covers agreements on the obligations for the driver to co-operate (declaring vehicle parameters and check the correct function of the OBU by recognising the status lamp) and the procedures for invoicing and providing toll statements and itemised journey lists. 

In the German Toll Collection System two different parties are performing the Enforcement. Toll Collect is responsible for supplying and operating the necessary enforcement equipment (gantries and mobile enforcement) and a number of backend systems, while the Federal Office for Goods Transport is responsible for conducting the enforcement procedures including mobile enforcement. Essential part of the enforcement system is a communication interface (Infrared) between the gantry and the OBU or the enforcement vehicle and the OBU. Strict service level agreements between the organisations ensure a smooth operation of these procedures. 
Despite the current contractual situation between the German State and Toll Collect, the role, service and process model of Toll Collect is defined in a way that does not prohibit the implementation of EETS. However, it has to be investigated how to redefine a number of service components to better reflect the Toll Charger and EETS Provider roles and to enable the management of technical and organisational interfaces to potential other EETS Providers. In particular the establishment of a governance process “Managing Interoperability” could be advisable. 
	6. Lessons Learned


In the previous chapters we have shown the role model of the German Toll Collection System and service components that have been derived from the business process model. 
The majority of the identified service components fit very well into the main roles as defined by the CESARE III Reference Model. Service components which are supporting the governance and support roles partly have to be applied to the Toll Charger and EETS Provider role and integrated into the Toll Collect Business Process Model. Several service components have to be split up to support the EETS role model and to support EETS Providers to gain access to the German toll network. 
In preparation of EETS interoperability additional service components have to be defined to manage interoperability issues, in particular for arrangements to be made for accepting other EETS Providers on the German motorway network. Therefore the contract between BAG and Toll Collect has to be adapted.
After operating the German Toll Collection System for about three years it must be stressed how important the effective monitoring of service levels is. The requirements on several performance indicators are high to ensure that the toll is calculated and transferred correctly. This implies a reasonable number of service levels for Toll Collect that has to be achieved. CESARE IV should investigate in particular the interfaces between Toll Chargers and EETS Providers and the necessary service levels to be achieved. This includes certification of technical equipment where necessary (e.g. OBU). It must be stated very clearly that only such EETS Providers can be accepted that fulfil the same service levels as Toll Collect does today. Furthermore procedures should be discussed for settling disputes.
Calculation of compensation is an important issue that has to be investigated in the future. As the service component analysis in chapter 4 has shown, a significant number of services will be provided by the EETS Provider in the future, resulting in a reduction of the Toll Chargers efforts. On the other hand, Toll Chargers have to establish additional measures for allowing EETS as a service on their road network. The balancing of these efforts and business models has to be studied intensively.
	Annex A: The CESARE Roles Model


Within WP 1 in CESARE III, a basic model was designed in order to give a general overview of the EETS. In this basic model, four Roles are identified as being part of an interoperable EETS service.
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Figure 1: CESARE Roles model

The Roles can be defined as follows:

Toll Charging Role

Toll Charging means providing a transport service (often road usage) to a Service User and charge the latter a fee for this (the “toll”). The responsibility for levying toll in a toll domain is part of the Role and results in claiming payment from a third party within the EETS Provision Role.

EETS Provision Role

EETS Provision means providing equipment (OBE), contracts and payment means to those who want to use the EETS. EETS Provision includes claiming money from users and guaranteed payment for genuine claims received from the Toll Charging Role. 

Service Usage Role

Service Usage means taking advantage of the EETS for payment of tolls in the toll domains of the Toll Charging Role. 

Interoperability Management Role

Interoperability Management gathers the functionality that deals with overall management of interoperable EFC. This includes rules for interoperability, id-schemes, certification, common specifications, etc.. Therefore this Role represents the regulatory Role of the EETS interoperability scheme.

The setting of rules can be on the regulatory level if (parts of) the service definition is integrated in (European or national) law – e.g. the Directive. Some of the rules can also be agreed between the participants upon a contractual relation. New organisations might be set-up for this purpose.

In real life, the functions of one Role can be performed by a person, an organisation, or several organisations acting together, as each context can develop its own architecture. 

In CESARE III, it was decided not to enter in the details of each architecture, but nonetheless there may be a need to name the virtual organisations that would perform all functions of one Role, and only those functions.

The following table give the correspondence between the names of theses virtual organisations, and the names of the Roles:

Toll Charger:
Toll Charging Role 

EETS Provider:
EETS Provision Role

Service User:
Service Usage Role 

Interoperability Manager:
Interoperability Management Role
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