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1. EXECUTIVE SUMMARY 

This document describes the results of Work Package 3 (WP3) of the i-Travel project. WP3 
has the objective to analyse existing and future services regarding the processes utilized 
within them since i-Travel shall develop a set of rules, processes and standards for an open 
exchange of information.  

The document is structured as follows: 

Chapter 1 holds this executive summary while chapter 2 provides an introduction to the i-
Travel project´s objectives and goals. Chapter 2 also provides an overview on the 
methodology used for the analysis of current and future services as used within i-Travel.  

WP3 breaks down existing services from the transportation, accommodation and social 
infrastructure realms into discrete functionalities which are to be used by the i-Travel agents 
(see chapter 2.1 for further explanation of this topic) and which are existing in current services 
and are also to be utilised in future services. These functionalities are described in chapter 3.  

Chapter 4 depicts examples how those functionalities are combined in current services such 
as Ruhrpilot and Opodo and which information needs to be exchanged between i-Travel and 
a service to utilize this service.  

Chapter 5 holds the description processes implemented by new and emerging services in the 
travel domain such as truly intermodal trip planning services.  

The cooperative environment in which the services persist is highly relevant since i-Travel 
needs to set up upon current and feature economical mechanisms and relies on the gathering 
of individual pieces of information from different, partially competing sources chapter 6 takes a 
deeper look into this matter. 

Chapter 7 holds the conclusions towards the required i-Travel processes and the annex 
provides detailed graphical representations of the processes, their functionalities as well as in- 
and outputs of the investigated services.  



2. INTRODUCTION 

2.1 What is i-Travel? 

i-Travel was invented from the observation that the current market of on-line travel services is 
fragmented, most of the services only cover the pre-trip planning phase and many of the 
services can not exchange information among each other. 

The vision was to allow the provision of end-to-end travel services covering the complete 
range of pre-trip planning, on-trip assistance and post-trip evaluation services. This should 
include any type of transportation means providing information and services with different 
geographical coverage ranging from international air or rail transportation to local road or 
public transport services and independently or the users linguistic ability. In addition the vision 
has to acknowledge the already existing services more or less vertically integrated with 
different geographic coverage and commercial policies. Therefore, the idea was to build on 
such existing services and develop a set of rules, standards and best practises allowing each 
service or information provider to “expose” their service on the eMarketPlace where they can 
be “consumed” by software travel agents. i-Travel does not intend to build a centralised 
platform or database where all information or services will reside. This was considered not 
feasible both from a technical and commercial point of view and against with the interest of 
existing service and information providers. 

The i-Travel projects’ main technological objective is to investigate the use of a Service 
Oriented Architectures (SOA) in the travel and transportation field of applications. The use of 
such a Service Oriented Architecture strategy facilitates and enhances the take-up of the i-
Travel eMarketPlace. 

 

Figure 1: Levels of service 

Assuming that the exchange between information providers (e.g. service operators like hotels, 
airlines …) and service providers (e.g. portals) is shown in the graph above it appears that 
some big service providers (e.g. opodo.de, expedia.de) have their own standards and rules 
how service operators or information providers have to deliver their information. But 
nevertheless also these “big players” do not cover all services for travel planning. They do 
only support the phase of travel planning without assisting the user during and after his trip.  

In addition there are already companies who recognised this problem. They offer a database 
in which information has to be brought in a defined way (defined formats, defined processes 
…). Currently “Amadeus” and “Partners” do that for airlines, hotels, ferries and so forth. The 
database can be used by many travel agencies and travel portals. What it does not do is to 



combine all these travel modes to build comparative and optimal solutions for one specific 
itinerary. For example, if a traveller wants to travel from Hamburg to Barcelona. He can take a 
taxi to the airport, fly to Barcelona, travel by bus to the meeting place etc. He could also travel 
by train and rent a car in Barcelona – what he really does depends on his personal 
preferences. Non of the existing services is enabling a service provider to combine different 
travel modes to one complete itinerary. 

If we look at the whole travel market, we can divide them into five main clusters: the transport 
service operators (like airlines, railroad companies …), the road operators (offering data about 
their infrastructure, traffic information, route planners), accommodations, operators of social 
infrastructure establishment and the terminals (e.g. of airports, harbours, hotels …). 

 

Suppliers of social infrastructure, transportation or 
accommodation need to make full use of their 
capacity in order to be able to offer competitive prices 
Whereas road operators want to steer traffic and 
terminal operators try to make their offer (airport-
facilities, ferry facilities …) known and valuable for 
investors,  deciders and users. 

 Figure 2: market sectors of service operators 

 

In order to be able to provide rules, processes and 
standards for a completely open information interchange, it is necessary to consider existing 
services. In future many different information / service providers of different sectors will be 
able to exchange their information, combine them and offer them. 
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Figure 3: situation on the travel market – after i- Travel's introduction 

2.2 The services' purposes 

The analysis of existing service (WP1) demonstrates that there are many already existing 
services. 



Usually theses services can be associated to domains (portals) which have introduced their 
own business processes and interactions with the user. New services – even those that are 
using the i-Travel set of rules - have to follow these processes. In the following different 
clusters of service operators are described. Two general instances can be differentiated: 

 
·  Services with the purpose to sell tickets and to use facilities to capacity. These services 

offer actual and reliable information. The information process is only a marketing tool for 
these services. 

·  Information services. These services are not depending on a physical travel service as 
flights or hotels. Their purpose is not commercial but to steer travellers. 
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Common purpose of hotel, 
transportation, sector of social 
infrastructure and terminal 
operators: 
• Use facilities to capacity
• increase revenues and
• obtain new customers

Road operators
have another purpose. Their aim is to increase road safety, traffic flow and traffic efficiency

�

Figure 4: service sectors of the travel market 

i-Travel’s purpose is to enable different service providers and operators to exchange 
information with each other and to offer consistant and suitable information to the customer 
before, during and after a trip. To understand, what the challenge is, one should take a closer 
look to the existing and possible new services. 

2.3 Procedure of examination 

Technology means nothing without knowledge of the context and cohesions. 

For this reason work package three has to examine the processes between the travel 
market’s stakeholders, describe relevant existing services and anticipated services that do not 
exist today. This presumes that the concerned stakeholders as well as the services are 
known. 

In a first step relevant functions and services were defined. As almost no service is offered 
completely separated but often combined with others work package 3 started to look at 
relevant services from which the “core” or “generic” services were extracted. These services 
are described in chapter 3 and 4. The services’ organisations, their value chains, product 



trees and the activities between the stakeholders were looked at. This was the base for 
extracting “generic” services and to describe them with their value chains, actions and main 
functions. 

In associating the use case descriptions from work package 2 with the described service 
functions possible new services like seamless multi-modal travel-planning, on-trip assistance 
and post-trip data supply took shape. 

 

The description of existing and new services has to 
point out the main processes of each service. This 
means a careful examination of each service’s 
processes (flight, train, public transport, hotel, 
museum, road operator …). 

The processes and resulting information exchange 
can be clustered according to the five clusters 
described above. The processes of the 
transportation, hotel / accommodation, social 
infrastructure and terminal operators’ sector are very 
similar while the processes of road operators are 
substantially different. 

From the point of view of time travellers have to be 
supported not only before but also during and after 
their trip. Services provide assistance and services 
for one or all of those three principle phases of a trip, 
namely pre-trip (before the traveller leaves the origin 
location), on trip and post trip. 

Figure 5: build up of i-Travel's examination 

Pre-trip 

To be able to provide an ideal structure of each service and to define the data structure 
needed for a seamless information flow between the stakeholders it is important to know the 
information that is exchanged between the stakeholders. 

On-Trip assistance 

If the traveller wants to be informed about delays, cancellations or any other obstacle that 
occurs during his trip, he actually has to enter a webpage and hope, that any information is 
available on the service operator’s webpage. Currently there is no possibility for the traveller 
to be informed actively during his trip. 

Post-Trip data supply 

After the travellers trip he may need information for accounting or reporting with textual 
information and pictures. 

So far on-trip and post-trip information are partially available for the travleler – if he collects 
the information from the service operator. Almost none for the service operators or service 
providers offer an information system to their customers which actively informs the travellers 
in case of changes in schedules or other relevant travel details.  

Therefore the following examinations concentrate on pre-trip planning services.  



As nearly no service provider offers only one generic service, it was necessary to examine 
real existing services, to describe and compare them and afterwards extract and describe 
their generic services. As a result “main” functions or common processes that are used by 
almost every service were found. 

Usually service operators offer their information and service not only via web portals but also 
through travel agencies, automats or other distribution channels we had to concentrate on the 
channel, i-Travel can support best – web portals. In some cases i-Travel will also support 
mobile devices – this will be taken into consideration in Work Packages 4 and 5. 

 

Figure 6: general process of “commercial” services 

The third part of work package three was closely related to work package one’s business 
models. i-Travel’s cooperation environment had to be inquired.  



3. BASIC / EXISTING SERVICES 

This chapter provides an comprehensive overview on the services used by different service 
providers and generalizes them to form generic processes standard to a wide range of 
services. The processes are analyses according to the main service cluster category and the 
alignment of the service to a given mode of transport (e.g. air, rail etc.).  

For each service the value chain is analysed and depicted as first step. The value chain 
figures show the three different temporally discrete steps (information distribution followed by 
customer services and finally the service operation) within a given services. This 
encompasses the selection, booking and execution of a service and provides an insight into 
the information sets and actions required to execute a given itinerary. Or in other words: what 
pieces of information the service operator requires to ensure that the transport service is 
executed correctly and what information the end user requires, on the other hand, to select a 
service according to his desires. Of course, the value chain is built from the specific viewpoint 
of the i-Travel project. 

For the sake of completeness, the service execution is also comprised (e.g. the provision of 
the plane ride itself). However, the service execution is not directly covered by the i-Travel 
concept. 

Secondly, the analysis of each service cluster also results in an activity diagram showing the 
temporal activity chains within the processes of a typical service and transport mode of this 
cluster. These diagrams show, which actions follow upon each other and which stakeholder´s 
responsibility the specific action is (e.g. end user, service provider, information provider etc.).  

Finally, a summarizing overview on the main functionalities of a typical service is given for 
each sub chapter.  

3.1 Transport operators 

Transport operators do not only provide information on their transport services – however, this 
is vital to “sell” their product – but mainly provide the transport service itself. The following 
sub-chapters depict the different transport operators and their typical services.  

The processes and information sets involved in the selection, booking and execution of a 
service by any transport operator are similar and analysed in detail in the following sub 
chapters.  

3.1.1 Airlines 

Portals of the transport operators are a mix of information platform, e-commerce platform and 
marketing platform in order to create a strong relationship to the customer.   

The following table describes the different steps of the value chain the related products.   



 

Figure 7: general value chain and processes of airl ines 

The value chain is structuring the complete offer. Each step of the value chain is delivering 
one or more products or rather a group of products. Furthermore the value chain is the basis 
for the event-driven-process chain, describing the business processes on a detailed level.   

Besides of the origin purpose (service fulfilment) there are some functions that have to 
predate the service operation. Therefore they are part of the service. As service operators 
often use third parties like travel agencies, portals … as distributers for their service, they not 
only have to provide information for the end user but also for the distributers (service 
providers). 

The activities of the stakeholders provides a view on the interfaces between the stakeholders. 
This is of interest if one wants to understand the processes behind a service.  
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Figure 8: general activities for getting airline in formation 
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Figure 9: general activities for booking a flight 
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Figure 10: general activities for ticketing 
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Figure 11: general activities for check in at the a irport 

After knowing the interfaces towards the users, service providers and information providers 
the main functions of a service are the next important information: 



 

Figure 12: general functions of airlines 

 

3.1.2 Railroad companies 

Some railroad companies are still governmental driven but most of them are private 
companies. No matter if a railroad company is a private company or not, the purpose of their 
services is to make full use of the capacity and to increase money. 

The general processes of the value chain and their functions can be described as follows.  

 

Figure 13: general value chain and processes of rai lroad companies 

The actions that take place between a stakeholders before the service can be fulfilled, are 
depicted in the diagrams below:  
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Figure 14: activities for getting train information  
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Figure 15: activities for booking a train ticket 
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Figure 16: activities for ticketing (train) 

The main functions behind the train services are comparable to those identified for airlines 
and are depicted in the following diagram: 

 

Figure 17: railroad companies’ generic functions 

 

3.1.3 Public local transport 

Public transport – in contrary to long distance railroad services – usually are very localized 
services e.g. covering only one city or region. Nevertheless the organisations behind the 
services pursue the same goal – they want to make full use of their capacity.  



 

Figure 18: general processes of suppliers of local transport 

This results in the fact, that the processes behind the services are very similar to the ones of 
airlines and railroad companies:  

The events and actions that are necessary for getting information and tickets for local 
transport are less than for getting information and tickets for trains but the needed processes 
are very similar. Therefore we dispense with the event-driven-graphs and repeating the 
activities. 

The procedures behind the information gathering, booking and execution of local public 
transport services do not differ – in terms of the i-Travel viewpoint – from airline and railroad 
companies by a wide margin, Therefore we dispense with the event-driven-graphs and 
repeating the activities.  

The needed functions are depicted in the following diagram: 

 

Figure 19: generic functions of suppliers of local transport 

3.1.4 Ferries 

Ferries are another mode of transport which has to be considered by i-Travel. They comprise 
similar information sets and services as railroads, public transport and airlines but differ in 
terms of transport units used, namely ferries.  

The activities that have to take part between the stakeholders before the requested pre-trip 
information is available are as follows: 



 

Figure 20: general processes of suppliers of local transport 

The following figure shows the interactions between the stakeholders: 

The procedures of gathering information, booking and execution of local public transport 
services do not differ – in terms of the i-Travel viewpoint – from airlines by a wide margin. 
Therefore we dispense with the event-driven-graphs and repeating the activities.  

The following diagram shows the main functions and the exchanged information blocks within 
a ferry service: 

 

Figure 21: generic functions of ferry operators 

3.1.2 Taxi service 

More and more taxi services offer internet and mobile booking to their clients. This means, 
that the customer can book his taxi via his mobile phone or internet. Customers can inform 
about prices and book a particularly equipped car in case of special needs. The online 
availability makes it possible to also include those services within the i-Travel concept.  

 

Figure 22: General process of online taxi booking 

A closer look at the processes reveals that booking a taxi is less complex than booking a flight 
even if the general process is quite similar. 



As with the other transport services the following diagram provides an overview on the main 
functions and information sets involved in the booking of taxi services and their execution:  

 

Figure 23: Generic functions of taxi services 

3.2 Accommodations and restaurants 

The purpose of hotels / accommodations and restaurants is the same as of the transportation 
sector – companies want to make full use of their capacity, increase revenues and market 
shares. Also information is offered to the end-user through different distribution channels. To 
be able to inform potential customers of their service, to make themselves better known and 
therefore be booked in case of a trip, acomodation providers and restaurants not only have to 
fulfil their service but also have to provide information and booking facilities before. Their 
value chain arises as follows. 

3.2.1 Hotel / accommodation 

Hotel and accommodation providers’ general processes looks very similar to the 
transportation sector: 

The activities each stakeholder has to execute in the frame of booking a room are depicted in 
the following activity diagram: 
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Figure 24: Generic processes of hotels 
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Figure 25: Activities needed for getting hotel info rmation 
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Figure 26: Activities for hotel booking and payment  



Hotels and accommodation services also feature common functionalities and information sets.  

 

Figure 27: generic functions of the hotel sector 

3.2.2 Restaurant information 

Restaurants – in terms of information providing – are actually not as professional as hotels or 
accommodation providers. This may be because hotels often operate in cooperatio’sn and are 
therefore able to spend more money for marketing, distribution and their IT facilities. 

Restaurants usually only provide some information without web-reservation functionalities 
which could be used within i-Travel  and the status is, that reservations of tables normally 
have to be done personally and by phone. The restaurants’ general processes can be 
depicted as shown below: 

 

Figure 28 : general processes of restaurants  

The simple value chain already anticipates that the related activities – depicted in the 
following figure – are not nearly as complex as for accommodations and comprise only the 
selection of a restaurant, not booking or reservations. The activity diagram for the information 
retrieval by the end user looks as follows:  

The functions, provided by service providers are, are thus very limited and can be seen from 
the following figure: 

 



 

Figure 29: Main Functions of Restaurant Services  

3.3 Social infrastructure - Parking lots  

Not only museums, theatres and hospitals are belonging to social infrastructure – far more 
often used and better equipped (relating to information exchange on the web) are operators of 
parking sites. In some cities parking space can be reserved booked and paid online or per 
mobile phone. The general purpose of parking lots providers and other facilities of social 
infrastructure is to make full use of their capacity and increase revenues. Their general 
process is as follows: 

 

Figure 30: general processes of online-offered park ing lots  

From both, the general value chain and the activities we can conclude the general functions 
needed for the webservice. 



 

Figure 31: General functions of parking spaces 

 

3.4 Terminal Operators 

At Terminals, there is an important number of passengers and/or freight. An airport often 
needs therefore a terminal (for people and freight). This is the same for a ferry terminal.. From 
this point of view a train station is a terminal as a bus terminal is. Terminal operators’ aim is to 
make full use of their capacity and therefore attract companies to use their facilities. 

For travellers and travel portals, terminals are primarily stopovers (airport, train station …). 
Therefore we do not provide a more detailed view on terminals 

3.5 Road operators – offering route planners 

Road operators are responsible for the services execution in road services and provide basic 
traffic data. We identify two groups of road operators, namely those with private organisation 
model and public entities. Both groups are interested in a good quality traffic management to 
steer traffic and keep the roads clear of congestion and accidents while privately organised 
road operators have a strong desire for customer attraction since usage is normally charged. 

Usually road operators’ information (traffic information and road tracks) are not used by 
service providers directly. Their information can be carried out as digital traffic information and 
route planners. Therefore road operators are not extensively described in this chapter. 

3.5.1 Route planning: 

Route planning services can be provided by either privately or publicly organised as well as 
also obtain mixed forms within public private partnership initiatives.  

Route planners provide routing information to i-Travel covering the motorised individual 
transport mode as counterpart to the public modes (train, airplane, taxi, etc.). 

As opposed to transport operator services route planners provide information while the 
service operation is fulfilled by the user himself (in driving by car). The corresponding value 
chain looks as follows: 



 

Figure 32: general processes of route planning 

The activities between the relevant stakeholders required for the selection of the optimal route 
are as follows: 
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Figure 33: route planning activities 

The activities required for a route calculation by a dedicated route planner in the internet – 
depicted above – differ somewhat from those involved in a route calculation by a navigation 
system. The main difference is, that the navigation system “knows where it is” due to its GPS 
system (later Galileo). The related processes are depicted in the figure below:  
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Figure 34: navigation activities 

Despite slightly different processes the general processes for route planning are the same for 
both cases and depicted in the following figure:  



 

Figure 35: Main Functions of Route Planner Services  

3.5.2 Traffic information 

Traffic information – is a service that follows special aims and can be provided in different 
ways: they can be implemented in route planners, they can be carried out in traffic control 
systems, in navigation systems, it is provided through radio broadcasters and via webpages 
as textual or graphical messages. 

From i-Travel's point of view traffic information are valuable when it is combined with a route 
planner. Otherwise the textual or graphical information is available but the suggestion what to 
do when a congestion occurs during the trip is still missing. Therefore traffic information are 
described at the combined existing services – implemented in the co-modal route planner 
“RUHRPILOT. 





4. COMBINED EXISTING SERVICES 

Combined existing services bring together services of different clusters. This may encompass 
route planning of different parts of the itinerary within the transportation sector or 
transportation services with accommodation services, all offered via one service platform. 
Those combined services can be seen as the first step towards the i-Travel idea, however i-
Travel shall comprise all services required for the booking and execution of an itinerary and 
thus significantly goes beyond these existing services. 

Existing services are limited in their information exchange. But they already have defined 
processes for their information exchange. For example, co modal route planners can already 
combine route planning, local public transport and traffic information. Travel portals like opodo 
offer separate travel modes as well as package tours that let the customer combine hotel with 
flight or train and car rentals within a limited number of possibilities. 

Most of the existing services provide their own “core” service and enrich it with additional 
information or options. The “adding” can be realised in different ways. Generally one can differ 
between three ways of “adding”. 
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Deep integration 

Raw data of one or more data (information) providers has to be prepared, integrated and 
presented. The processes behind the service presentation are complicated and require a 
careful definition of data structure and of the processes.  

In the end the user gets combined information from one portal, can easily compare the 
information and take a decision.  

On the back hand side, deep integration requires large efforts that usually must lead to 
additional revenues that cover the costs. 

 

Figure 36: deep integration 



Joint integration 

Complete Information chains, prepared to be ready to use, can be implemented in a service. 
This means less effort for integration but more effort for information supply. The preparation of 
raw data is shifted from the service provider to the information provider. 

As a result a service provider can enrich it’s service with more information. The information 
providers have to follow the service provider’s rules in order to be present in the service 
provider’s portal.  

For the end user join integration has the same effect as a deep integration. For him all 
information seems to come from one service provider.  

Deep integration or joint integration are preconditions for the implementation of an advanced 
agent. Examples are co-modal route planning from www.ruhrpilot.de or www.opodo.com. Both 
examples will be investigated in more detail in the subsequent chapters of this document. 

Link integration 

From the technical point of view linking other services is the easiest way to integrate services. 
The service provider integrates just a link in its service portal that leads the customer to 
another service, e.g. another internet site. A more elegant way is to integrate a third parties´ 
service into the own framework, for example by including a frame fed by an external source. 
Nevertheless the customer leaves the original service platform. 

Google is a good example how this strategy can be used. 

The general process of a combined service is almost the same as from a single service – but 
the data input is more complicated.  

 

4.1 Example Ruhrpilot 

RUHRPILOT is a multi-modal trip planner for the “Ruhr”-area in Germany, a highly 
industrialised conurbation area. The service is governmentally driven and fed by communities 
and thirteen public transport associations. RUHRPILOT is a non-commercial web portal. 
Public transport schedules from 15 cities are combined with each other to cover the whole 
geographical area. In parallel a dynamic car routing is offered.  

RUHRPILOT*s aim is to steer traffic in order to avoid congestions and accidents. The basic 
idea is that any user will select the route best suited for him.  This might be the route with the 
least travel time – which might be including a public transport trip in times of high traffic load 
on the road network which would, in turn, reduce the load on the road network. 

 

 

Figure 37: Ruhrpilot's organisation 



The user fills in start and destination address and gets back comparable results for driving by 
car (dynamic routing) or using one or more public transport modes (duration, distance, 
number of changes). The price for long distance public transport tickets is provided, for cars 
the length of the car route is presented. 

The following figure illustrates the general processes as implemented in the Ruhrpilot service. 

 

Figure 38: general processes of route planning incl uding traffic information  

Ruhrpilot integrates car routing, public transport information and also pedestrian routing in one 
common platform. The user receives co-modal routes, which can comprise one or more 
modes of transport (e.g. car and train.  

The event-driven-graph shows the interaction between the stakeholders and the actions to be 
performed for the route calculation. 

 

Figure 39: event-driven-graph of Ruhrpilot – combin ing car routing and traffic 
information 



 

 

It becomes clear, that the processes required to deliver a high quality route is complex and 
dependant on numerous sources, among others traffic data of high quality.  

 

Figure 40: function blocks of Ruhrpilot  

The picture above shows the main functions in the very same way as it was done for the 
generic services in chapter 3. For easy comparability. It should be noted, that the basic 
functions go well beyond those presented for generic services since information is dynamic 
(for road traffic and public transport) and routes can be combined and easily compared 
between transport modes to select the alternative best suitable for the user at a specific point 
of time. 

 

4.2 Example Opodo.com (citytrip) 

Opodo is a European wide travel portal. It offers flights, hotels, car rentals, package tours and 
holiday cruises. In addition the user can combine a limited number of flights and hotels by 
himself.  Opodo is driven by Amadeus and the airlines Lufthansa, AirFrance, Air Linghus, 
Alitalia, Austrian Airlines, British Airlines, Finnair, Iberia and KLM.  

Opodo is a commercial service. It’s main purpose is to sell tickets / capacity in order to 
increase revenues and market shares. Concerning integrated travel information, opodo plays 
a leading role in Europe. The company recognised that the users need for integrated reliable 
information is an opportunity for a unique selling proposition and offers the user to combine 
flight or train, hotel and car rental for city trips.  

Opodo’s value chain is as follows: 



 

Figure 41: general processes of opodo's city trip o ffer  

Compared to the Ruhrpilot, which is solely an information portal, opodo also offers the 
functionality to book the selected travel route including related services such as hotel rooms 
or rental cars.  



The following graph shows the process chain of Opodo’s city-trip-offer on example of a plane 
route and related hotel room booking.  

 

Figure 42: Event driven graph of opodo 

The figure above shows the events and processes as used for the booking of a plane seat 
and a hotel room at the destination. Of course, the plane ticket would be substitutable by e.g. 
a train ticket as far as offered by opodo and thus serves only as example. What opodo does 
not do is to provide co-modal routes e.g. by train and plane without having the user to 
explicitly ask for it by defining and assembling the required route pieces by himself. 

Based on the example used above, a plane ride with subsequent hotel stay at the destination, 
the corresponding functions of this service are as follows: 

 

 

Figure 43: generic functions of opodo’s city trip p lanning 



Similar functions would apply if the user would like to use the train instead of the plane, which 
means, that any i-Travel agent would receive the train instead of the plane departure location 
and times instead. Since all those processes are rather similar not all possible combinations 
between travel mode, hotel booking and car rental are depicted in detail here, especially since 
the information the user would have to provide is similar in all cases (personal data, payment 
mode and data, trip specifics). 

4.3 Conclusion –existing services 

The services examined above show, that there are generic functions and processes that are 
used by almost every service provider or service operator. We have to take a closer look at 
these functions in order to be able to find a common information exchange. 

The general functional steps found in the chapters three and four are: 

 
·  Sign in 
·  Provide request form 
·  List Information 
·  Booking / payment 
·  Ticketing / confirmation 
·  Check in 

Not every function is necessary for all kinds of services. In fact, the main difference is in 
services that have to be paid or not paid by the end-user. Sign in, payment and ticketing are 
necessary for paid services like booking flight, booking train ticket etc. Even hotel booking 
requires a confirmation, whereas any free of charge route calculation or sheer information 
provision e.g. as in the Ruhrpilot service does naturally not require any payment data.  

Looking at the value chains and functions of existing services of different clusters it becomes 
evident, that most of them are structured very similarly. Only providers of route planners and 
traffic information have a diverging process structure. 

Transport operators and hotel / accommodation operators as well as operators of social 
infrastructure and terminals pursue the same goal – they offer a physical service of which they 
need to make full use. They distribute information about their services in order to sell capacity 
(tickets, reservations, contracts) and thus exploit the full economical potential of the service.  

The following chapters analyse the functional steps displayed above in detail.  

4.3.1 Sign in or registration 

A sign in typically permits a service provider to collect the users personal data for marketing 
issues and to offer additional services or information to the user. 

The user may either register to a service such as i-Travel by providing a general sign in or he 
approaches each and every service one by one if he deems it is necessary.  

The following table provides an example which information an i-Travel registration must 
provide to enable an i-Travel client to perform all relevant actions. It also holds personal data 
related to payment options, in case of booking activities, and security relevant information 
such as ID card number which is (or can be) relevant for flight bookings. 

 Sign in form 

Personal data Name  
Address 
number of identity card 



Ordered services �  Planning assistance (pre-trip) 

�  Travel assistance (on-Trip) 

�  Accounting and reporting (after-trip) 
 

Assign the service �  Information 

�  Information and suggest alternative 

�  Information, suggest alternative and rebooking 

�  Information and automatic rebooking 
 

Bank details (if necessary)  Preferred payment mode: 

�  credit card (type of card, number, bank details, name, due date) 

�  bank collection (sort code, account code, account holder, OR name of bank 

Personal preferences Preferences for certain operator (e.g. wants to fly with Lufthansa) 

Price … 

Maximum budget Is only available for automatic rebooking 

Used hardware (mobile 
device) 

If the user wants to use on-trip or accounting functions 

After entering the personal details the i-Travel (or any similar) service will provide a 
confirmation to the user listing all relevant information for final clearance by the user.  

 

Confirmation of sign in: 

 Sign in form 

List of information given in 
sign in form 

�  Personal data 

�  Ordered services 

�  Mandat to i-Travel 

�  Bank details 

�  Pesonal preferences 

�  Maximum budget 

�  Used hardware 

Provide possibility to 
confirm or to refuse this 
information 

�  Confirm or refuse 

Once the user confirmed that all information is correct the system will use this information for 
any actions the user is requesting (and the service is capable of). The advantage is, that the 
information is automatically provided by the i-Travel service and the user does not have to 
enter it over and over again if i-Travel uses several different existing services requiring the 
same information.  

4.3.2 Request form and information output 

In addition to the basic information the user has to provide with his registration to an i-Travel 
service several other pieces of information are required to find the requested routes, 
accommodations and other travel related information sets according to the preferences of the 
user. In contrary to the rather “static” information provided with the registration these pieces of 
information are rather “dynamic” on side of the user, meaning that they are mostly to change 
with every request since they are trip-specific.  

The following table gives an overview on the information which needs to be provided by the 
user for a specific transport mode (e.g. rail, co-modal etc. which are all in the same cluster) or 
cluster (hotel or social infrastructure (parking spaces)). The last row of the table above 



provides the most likely output format (e.g. textual) which is received upon the request and is 
to be used by i-Travel within further processes.  

 
 Flight Train Public local 

transport 
comodal 
route 
planning 

Taxi Ferry Parking 
space 

Hotel 

Location Start- and 
destination 
airport 

Start- and 
destination 
train station 
or address 

Start- and 
destination 
train station 
or address 

Start- and 
destination 
address 

Location 
(address) 

Location Location 
(address) 

Location 

Date Start- and 
destination 
airport 

Date of 
departure 
and return 

Default - 
today 

Default -
today 

Default - 
today 

Date of 
departure 
(and 
return) 

Default - 
today 

Date of 
arrival and 
departure 

Time hour hour default – 
now 

default – 
now 

default – 
now 

 time and 
duration of 
parking 

 

Preferen
ces 

Price / rate 
Category  
flexibility 
Airline 
Travel 
duration 

Price / rate 
time of 
departure / 
arrival 
Travel 
duration 
 

 Shortest, 
fastest, 
economic 
route 

 Long 
distance 
ferry: 
category 
(cabin, 
seat … 

 Price / rate, 
equipment, 
board, room 
(single, 
double, 
ocean view 
…) 

Informati
on 
mode 

textual textual 
(table) 

textual 
(table) 

textual  + 
map 

textual textual textual  
possibly 
map with 
parking 
space 
centralised 

Textual 
possibly map 
with hotels 

These input data are similar for wide areas and thus the user’s input can be used for 
numerous similar requests illustrating the high potential of i-Travel for easy usability and high 
convenience for the end-user of the system.  

 

4.3.3 Booking and payment 

Online booking (and searching) is a core process within payable services for most transport 
and accommodation related services. Social infrastructure services might not always be 
potent for online reservation (or booking) but it can be expected, that also those services will 
share this important functionality in the near future.  

"Booking” is the prerequisite for a payment process since it states the (jurisdictionally 
relevant) interest of the user in a binding reservation, e.g. of a seat on a specific plane, and is 
closely followed by payment processes (see below).  

It is the goal of the operators of payable services to make full use of their capacities in using 
service providers (travel agencies, travel portals …) as distributors. Typical payable travel 
services are hotel, train, flight, car rental bookings. 

 



 

Figure 44: events and actions of booking and paymen t 

As the figure above shows, the payment process is a series of individual processes which 
require the data entered during the registration of an end-user to an i-Travel service. This 
again illustrates, that the same information can be used for several payment processes, e.g. 
in case of a co-modal route for payment of the plane and train ticket at different providers. 
This is managed by i-Travel which is why the end user does not “see” the complexity of the 
whole process scheme and does not have to provide the same information over and over 
again.  

Payment process: 

Booking form:  

The booking form holds all relevant information which is required to book a service. Credit 
card information are, at this stage, only required to “guarantee” the booking for the user. This 
means, that the provider of the service can rest assured, that the user is willing to actually use 
the service he has booked since a given credit card provides a cash limit which can be drawn 
upon even if the user does not show up (e.g, penalty fees which might apply if a user does not 
actually use a booked hotel room or goes “no show” for a plane ride. This, however, might 
rather be a psychological effect. Further details on the content of the specific information sets 
(e.g. contact data) are provided in the tables further below. 

 

 

Booking form: 
Booking form: Confirm selection of service 

Terms of payment 

Name, first name 

Mode of payment: 

-  credit card (type of card, number, bank details, name, due date) 

- bank collection (sort code, account code, account holder, OR 
name of bank 

Registration for ticket buy per mobile device 
Registration form: Mobile contact data (number, pin, model) 

Personal data 

Terms of payment and bank details 

Contact data form: 
Personal data Name, first name 

Contact data Address 



Telephone number 

Mobile phone 

Email address 

The contact data hold information on the person of the end user required to contact him and 
required for the booking process itself. The required information is displayed in the table 
below. 

Terms of payment:  
Terms of payment (textual information) 

Standard form 
contract conditions 

(textual information) 

Confirm terms Press button 

Payment data: 

Since payment is electronic in terms of i-Travel the relevant information sets need to be 
requested from the user. Most common payment methods are by credit card and bank 
transfer. Alternative payment methods (e.g. PayPal®) are usually rather used for payment of 
smaller amounts (e.g. in the frame of shopping in the internet) and are usually specialised 
towards these business cases. However, alternative payment concepts can easily be included 
within i-Travel in the future (e.g. by adding another account number or other relevant payment 
information required by a specific payment methodology).  
credit card Name of credit card holder 

Card no. 

(possibly Code) 

Due date 

Type of card (Master, Visa, Diner, American Express) 

Bank collection Sort code 

Account code 

Account holder OR name of bank 

Payment confirmation: 

The end user will be provided with a payment receipt stating the details and amount of his 
payment. The following table shows the typical information stated by such a receipt on hands 
of the example of a parking space originating from the social infrastructure cluster.  
Service description Name of the parking space 

Date Date of arrival and departure 

Time Parking duration 

Equipment Confirm equipment 

 

4.3.4 Ticketing / confirmation 

Paid services usually lead to a ticket or confirmation with which the user can prove his 
booking. The information a ticket may contain differs from service to service. E.g. trains may 
or may not contain a seat reservation. Usually they are not personalised. For flights an 
additional personal boarding pass is required. Local public transport systems often only need 
a valid ticket (not personalised, without any reservation) while hotels only send a confirmation 
of a booking. 



Figure 45: events and actions of ticketing  

The figure above displays the information sets, decision points and processes involved in the 
payment and ticketing process chain.  

Exchanged information within ticketing  

The following table provides an overview on the information stated by ticketing services. 
Ticketing can also serve as payment confirmation. Of course, the information stated on the 
ticket(s) itself (themselves) need to be provided by the user where applicable. 

 Flight Train Public local 
transport 

comodal route 
planning 

Taxi Ferry Parking space

Service 
description 

Start- and 
destination 
airport 

category 

Start- and destination 
train station or address 

category 

 

Start- and 
destination 
train station or 
address 

Start- and 
destination 
station or 
address 

Location 
(address)cate
gory 

Location Location 
(address) 

Date Date of 
departure 
and return 
or time span 
for 
departure 
and retur 

Date of departure and 
return 

Default - today default - today Default - 
today 

Date of 
departure 
(and return) 

Default - today 

Time hour hour Default - now default - now Default - now  Time and 
duration of 
parking 

Price Total price, 
VAT, rate 

Total price, VAT, rate Total price, 
rate 

 Price, rate   

Equipment e.g. Meal e.g Board-restaurant, 
web available, 
equipped for 
handicapped 

e.g. Equipped 
for handi-
capped 

 e.g Type of 
vehicle 

 

e.g. Cabin, 
seat, meal … 

 

After having handled the ticketing / confirmation process the functions i-Travel can support so 
far are completed.  

 

 



5. PROCESSES OF NEW SERVICES 

Work package 3’s objective is to demonstrate what a real connected traveller needs before, 
during and after a trip. In addition i-Travel explores all necessary structures, processes and 
“rules” that enables a service provider and / or a service operator to create all these functions 
for the user. 

Therefore it is due not only to examine existing services but also explore new functions. 
Based on work package 2’s use case scenarios the steps a traveller has to make were 
examined, described and analysed. From this one can recognise at a glance which functions 
the user has to manager by his own today that could be undertaken by an intelligent software 
in the future. 

5.1 New pre-trip planning - real multi modal trip p lanning 

Pre-trip planning is a service that exists many hundred times. Pre-trip planning is offered 
through service operators and service providers and even through searching engines. Existing 
pre-trip planning examples can be found in chapter 4.  

A real multi-modal trip planning needs information that can be combined. If a user requests a 
multi-modal itinerary from A to B, i-Travel has to be able to combine airports, train stations 
and other addresses as stopovers. The use case scenarios that were described in work 
package two lend to demonstrate the functions a combined service needs. 

In a first step the actions a traveller has to make today were described. In a next step possible 
new functions are emphasized and described. The involved processes are depicted on hands 
of examples detailing the decisions to be taken by the traveller(s), the related processes and 
the information sets required for pre-trip planning, booking and on-trip assistance. Also, as 
already done in the two former chapters, the principle required functions are analysed and 
depicted for each example.  

Madeleine visits her son in rural Spain 

“Madeleine is a single and recently retired Dutch psychoanalyst with a tight budget. Her son 
has moved to Spain and is converting a Castilian Farmhouse into a B&B in a rural setting, in 
the midst of a natural park. Madeleine has decided to visit her son and take a low-budget flight 
(unfamiliar trip), taking with her a set of new curtains for her son. Her daughter has offered to 
make the arrangements through internet. She lives in Wageningen, in the centre/east of the 
Netherlands. Madeleine is accepting, she doesn’t like mobility but considers it as necessary. 
She experiences travelling often as unpleasant and seeks reassurance.” 

Madeleine follows the procedure depicted in the figure below to plan her trip beforehand (pre-
trip planning): 
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Figure 46: event-driven-graph – Madeleines trip pla nning 



 

The steps Madeleine has to make during her trip are as follows: 

M starts the trip

driving to airport
by using dynamic

navigation
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Düsseldorf

M check in inclu.
luggage

M is checked in

M is travelling
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M travels by train
and bus

M arrives at home

 

Figure 47: event-driven-graph – Madeleine on trip 



Madeleine took her trip as everyone does today, selecting the appropriate means of 
transportation followed by the physical execution of the trip.  

This example contains several actions which are taken by Madeleine and need (at least 
partially) to be taken over by an i-Travel agent if it shall provide assistance  The following 
figure shows the principle processes as present during a pre-trip planning. The execution or 
“service fulfilment” refers to Madelein´s physical trip, so e.g. sitting in the plane, and hence is 
not relevant for i-Travel. 
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Figure 48: Madeleine's processes for trip planning 

One of the most challenging actions for an individual is certainly to combine various offers into 
the most suitable one. This is where automated information and booking systems can offer 
the most assistance to the user.  

The following tables gives a detailed overview of events, activities and exchanged information 
during Madeleines multi-modal-trip planning. The fields with the red text describe activities 
and information that have to be done or organised by the traveller himself, today. In future this 
could be a service, an travel agent can realise if the i-Travel structure is used and hence it is 
essential for i-Travel to analyse, which detailed information sets are exchanged between 
Madeleine and her counterparts (e.g. the travel agent) so that i-Travel can supply this vital 
information in the future.  

The table below describes the processes if Madeleine is asking a human travel agent who – in 
principle – supports her quite like i-Travel would do. A travel agent will support her by 
providing easy to understand information but is also relying on automatic systems for best 
support. The detailed information sets depicted in the following tables are hence relevant for i-
Travel. 

In order to find the best option for her trip Madeline has to place some thought on this topic. 
The following thoughts are taken by Madeleine and the respective information sets are 
depicted in the table below. She could either use i-Travel or a similar service or provide this 
information to a travel agent for assistance and booking.  

 

EVENT ACTIVITY EXCHANGED INFORMATION 

Trip planning 

Madeleine wants to travel from 
Wageningen to northern Spain. 

She has to define her requirements - travel mode preferences 

- possible date(s) of departure 



 - possible date(s) of her journey back 

- preferred travel times 

- preferences (e.g. price, travel 
duration e.g.) 

- Get prices per travel mode  

- Get information about baggage 
allowance (in plane) 

Check different travel modes 
(schedules, prices) 

- Flights from different airports 

- Trains to and from different airports 

- Buses from train stations to 
Wageningen 

- Route planning to different airports 

- Check parking situation at airports 

- Check baggage allowance 

Combine the different streches to 
one itinerary.  

- date 

- time 

- travel duration 

- combined travel modes 

- prices 

- restrictions (e.g. baggage weight) 

Madeleine decides for one “travel 
chain”.  

She decides for �  

  

By car to the airport in Dusseldorf 

By plane to the airport in Bilbao 

By car to her son 

back from Bilbao airport to Dusseldorf 
Airport 

train to Ede-Wageningen 

bus to Wageningen 

date 

time 

Madeleine has to book her 
itinerary 

Book each single ticket - flight no. 

- depart place and time 

- arrival place and time 

- seat reservation 

- baggage regulations 

- prices 

The operators confirm the bookings - ticket (is booking confirmation) 

- depart place and time 

- arrival place and time 

- possibly seat reservation 

Madeleine has to pay her 
bookings 

Pay each single booking - flights, train, bus (price, payment 
mode, standard form contract 
conditions) 

- credit card no and due date 

- personal data (name, bank details, 
no. of identity card) 

Madeleine needs to know how to 
get to Dusseldorf Airport by car 
and the predicted traffic situation  

Activate route planner - depart place 

- arrival place and time 

- possible: fast or slow driver 



- possible: avoid highways 

Get information from the route 
planner 

- best departure time (according to 
distance, functional class, predicted 
traffic situation) 

- route 
- show route on map 
- show waylist 

Ticketing: Madeleine needs to 
have her tickets with her * 

Get tickets Receive tickets 

In principle, i-Travel agents require the same sets of information as any travel agent does. 
Hence these information sets need to be collected by an i-Travel agent to be able to support 
an end user with his pre trip planning.  

5.2 On-trip assistance 

In contrary to pre-trip planning, on-trip assistance provides assistance to the traveller during 
his trip. This means, that any changes in schedules e.g. caused by delays are forwarded to 
the client´s mobile device (this is a prerequisite since the core idea is to supply mobile devices 
which are at hand during the trip). Another example shall illustrate, which aspects i-Travel 
would have to support on-trip assistance. 

INGRID goes to the BELGIAN COAST 

Ingrid is 58 years old and lives in The Hague. She does not travel a lot (unfamiliar trip). For 
Ingrid, mobility has a social function; she likes to chat with other people during trips. For her, 
travelling has to be relaxing, time doesn’t really matter. Ingrid wants to go to Oostende for the 
weekend together with her daughter. They travel separately and stay in a hotel. Her daughter 
is travelling by car from Brussels to Oostende. Ingrid doesn’t want to drive there by car she 
has looked on the internet which train she should take. Ingrid has her mobile phone with her 
so she can call her daughter when she arrives at Oostende to pick her up at the station.  

Before arriving at Antwerp station, the train halts. They have to wait some time before the train 
moves again and drives into the station. Meanwhile, Ingrid gets a message on her mobile 
phone that she missed her connection to Oostende. There is a train leaving for Oostende on a 
far away platform in four minutes. Ingrid hates to run and stress, so she decides to take the 
train to Oostende half an hour later. 

As in the first example the following figure presents the processes Ingrid has to execute her 
alternate trip. She has to look for a new suitable train and book a taxi and hotel according to 
the changed trip details. 
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Figure 49: event-driven-graph – Ingrid plans her tr ip to Oostende 

The corresponding functions can be found in the value chain below: 
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Figure 50: Processes of Ingrid's trip planning 

After having started her trip the service fulfilment which is not  dependant on i-Travel, starts. 
But as Ingrid is missing her train to Oostende, she has to “replan” parts of her trip. Therefore 
there is a planning during the service fulfilment (on-trip assistance). 

In case of Ingrid’s trip the service operator (Belgian rail) informs her about the delay and gives 
her an alternative train only half an hour later. This is possible, because her original service 
operator can provide an alternative (Belgian Rail runs many trains).  

If the original service provider could not offer a suitable alternative, e.g. there is only one train 
a day operated by this provider, others exists but are operators by competitors, things would 



get complex. I-Travel would cover distributed service environments, since it would look for 
alternatives with other providers as well (the original provider might not do this since he wants 
to sell his available capacity). The following figure depicts the processes, decisions and 
actions within the example from Ingrid´s perspective in more detail. 
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Figure 51: even-driven-graph - Ingrid on trip 
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Figure 52: general processes of Ingrid during her t rip 

Again, the relevant information sets are vital for i-Travel since it would have to provide the 
same pieces of information within a suitable scheme, among others for rescheduling and 
rebooking. The following table shows the information Ingrid passes on to her travel agent 
during initial booking.  

 

EVENT ACTIVITY INFORMATION 

Before starting using the travel agent 

The travel agent needs to have 
some information from Ingrid 

travel agent asks Ingrid for her 
personal (initial) data 

- name 
- address 
- mode of payment (credit card, direct 

debit, micropayment …) 
- number of identity card 
- personal preferences (travel 

duration, price, little changes etc.) 

Ingrid has to place an order with 
the travel agent 

1. Ingrid has to enter the portal that 
works with the travel agent 
2. She has to order certain services 
3. Ingrid has to confirm her order 

- Order 
- Confirmation 
- Personal data (s.o.) 

The travel agent needs to 
register Ingrid and her mobile 
phone as a customer 

The travel agent includes the 
phone and Ingrid’s personal data to 
his customer list. 

- Personal data (s.o.) 
- Ordered services 
- Smartphones data (no.) 
- Mode of payment 

The following table shows the information Ingrid requires as well as  decisions and processes 
she has to take in order to initially book her trip.  

 

Trip planning 
Ingrid wants to travel from The 
Hague to Oostende for a 
weekend 

She has to define her requirements - travel mode preferences 

- possible date(s) of departure 

- possible date(s) of her journey 
back 



- preferred travel times 

- preferences (e.g. price, travel 
duration e.g.) 

- Get prices per travel mode  

- Which kind of hotel (category, 
equipment, location …) 

Ingrid has to find a suitable travel 
mode and a hotel 

- Check different travel modes 
(schedules, prices) and  

- find hotel 

- Train schedules 

- Travel times and duration 

- changes  

- Prices of trains and hotel 

Ingrid has to take a decision Take decision 

  

Time of train departure – includes train 

Choosen hotel 

Choosen price of the hotel 

Taxi to the train station 

Ingrid has to book her itinerary Book each single ticket - Train (including seat reservation) to 
and from Oostende 

- Hotel from date x to date y and 
choosen options like double room, 
non smokers, ocean view …) 

The operators confirm the bookings - Train ticket (is booking 
confirmation) 

- depart place and time 

- arrival place and time 

- possibly seat reservation 

- confirmation of hotel reservation 
and receipt 

Ingrid has to pay her bookings Pay each single booking - train, hotel (price, payment mode, 
standard form contract conditions) 

- credit card no and due date 

- personal data (name, bank details, 
no. of identity card) 

Ticketing: Ingrid needs to have 
her train tickets with her * 

Get tickets Receive tickets 

The following table shows, which actions and information are vital to make Ingrid and 
informed and happy traveller who is informed about alternatives during her trip. 
 

On trip 
Ingrid missed her train from 
Antwerp to Oostende 

Get information (on trip alert) - regular arrival of Ingrid’s train 

- regular depart of the connection 

�  connection will not be reached in 
time 

next trains from Antwerp to Oostende: 

- depart 

- arrival time 

Ingrid wants to announce when 
she will arrive for her daughter 

Ingrid calls her daughter - arrival time 



It is essential, that the Ingrid´s original trip planning is known by a system (e.g. also the travel 
agent, but rather i-Travel) so that she can be informed on alternatives. I-Travel would be able 
to provide an added value since it can not only draw on multiple service providers but also 
covers all required service sectors (transport, accommodation, social infrastructure etc.). Thus 
i-Travel can provide high quality alternatives without compromising user friendliness.  

 

A disrupted JOURNEY to the MUSEUM of National Scien ce and History 

Helen is a young dynamic woman living in the city of Gent. She’s got a part-time job in the 
museum of national science and history in the centre of Brussels near the European 
Commission parliament. She enjoys working in the city centre and prefers the public transport 
instead of a car (regular trip). 

Helen waits for the bus which will bring her from the suburban village she lives in to the Gent 
main train station. From thereon an inter city train will bring her to the Brussels South station. 
The final leg of the journey is covered by tramway ride and a small walk unto the museum. 
Helen knows the itinerary by heart and always takes the same bus, train and tramway rides.  

Helen uses an on-line ticketing service operated by the public transport company. This service 
allows her to order a monthly pass on-line and get the confirmation information via SMS. The 
NFC micropayment system integrated in the mobile phone allows her to swiftly hop on 
busses, trams, trains, subways in Flanders and Brussels. The service is pretty state of the art 
and prevents her from having to visit the public sales office once a month.  

… At the tramway stop a rather large crowd was already waiting…. Luckily the Brussels public 
transport operator offers a mobile service via SMS which informs travellers about tramway, 
bus and subway arrival and wait times. She only has to send the name of the tramway stop 
and the tram number to the service SMS number and swiftly she receives a return SMS with 
real-time travel information. The short message said: “Service disrupted due to accident”.  

The public transport company operates an electronic kiosk service inside the station, helping 
travellers out with their public transport issues. She enters her destination station to find an 
alternative bus or tramway service. … A few meters north to the station a bike rental station 
has been made available. The bike station allows travellers to pick a bike and drop it off at 
another station elsewhere in the city. The kiosk also indicates a bike station near the 
museum…. The kiosk also indicates that the system accepts smartphone micropayment and 
her public transport pass is also good for bike renting. She pays at the bike station with her 
micropayment enabled smartphone and takes a bike from the rack. Because she does not 
know exactly how to get to the museum by bike, she types her place of departure and arrival 
in her smartphone and it displays the cycle route to the museum.  

Helen is a frequent traveller knowing exactly when to leave and which travel modes to use. 
Her monthly ticket enforces her to change travel modes flexible. As Helen does not have to 
plan her trip any more the activity description concentrates on her on-trip assistance. 
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Figure 53: event-driven graph – Helen on-trip 
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Figure 54: general processes – Helen on-trip 

Some of the more challenging and thus inconvenient aspects are to know about alternatives 
one a trip cannot be executed as planned. This is also one of the most important features of 
on-trip assistance systems. Since i-Travel is not limited to one supplier the provided 
assistance can be expected to be beneficial.  

The following table shows which information Helen surrenders to her travel agent before the 
trip.  

 

EVENT ACTIVITY INFORMATION 

Before starting using the travel agent 
The travel agent needs to have 
some information from Helen 

travel agent asks Helen for her 
personal (initial) data 

- name 

- address 

- mode of payment (credit card, direct 
debit, micropayment …) 

- number of identity card 

- personal preferences (travel 
duration, price, little changes etc.) 

Helen has to place an order with 
the travel agent 

Helen has to enter the portal that 
works with the travel agent 

She has to order certain services 

Helen has to confirm her order 

- Order 

- Confirmation 

- Personal data (s.o.) 

The travel agent needs to 
register Helen and her 
smartphone as a customer 

The travel agent includes the 
phone and Helen’s personal data 
to his customer list. 

- Personal data (s.o.) 

- Ordered services 

- Smartphones data (no.) 

- Mode of payment 

The related processes and information sets are provided in the following tables, where the 
table below shows the details for the pre-trip planning.   

 



 

Trip planning 
Helen wants to travel to work 
from Gent to Brussels 

Get schedules - Bus schedules 

- Train schedules 

Get information about tickets Get information about all possible 
travel modes from Antwerp to 
Brussels and within Brussels 

- possible types of tickets 

- prices 

- period of validity 

- scope 

Decide for one ticket pass and 
book it 

Take decision for the Flanders 
and Brussels ticket pass 

- ticket type 

- price 

- period of validity 

- scope 

Pay ticket pass Payment - type of ticket, price, validity, scope) 

- credit card no and due date 

- personal data (name, bank details, 
no. of identity card) 

One on the trip Helen´s experiences and the related processes, decisions and information 
pieces are provided in detail in the table below: 

On trip 
Helen finds a large crowd at the 
tramway station. The trams are 
not able to drive due to an 
accident 

Get information 

 

- Delay 

- Tramway (line, time) 

- (Reason for delay) 

Find alternative ways to work Request alternatives - tramway stop or address 

- time and date 

- destination address 

- preferences (e.g. travel duration) 

Get, sort and show information - start and destination place 

- depart and arrival time 

- mode 

- price 

- travel duration 

- distance 

Take decision and pay Helen decides to go by bike. She 
goes to the rental station and 
pays per micropayment via her 
smartphone 

- smartphone and Helen’s ID 

- Helen’s payment mode 

- Price 

- Bank details 

Helen needs the route on her 
mobile device 

She asks the travel agent for the 
route 

- Start- and destination address 

- Travel mode (by bike) 

The travel agent sends the route 
tto her mobile device 

- Route (waypoints) 

Again, the travel agent is heavily supporting Helen in her decision taking and especially 
provides vital information which is used as a basis for the alternate trip planning and 
execution. I-Travel could support a traveller quite the same way as the travel agent in the 
example described above would do. Hence i-Travel requires the same information as the 
travel agent to support a traveller.  



A final example illustrates another common use case: 

Off TO WORK we go! 

Five colleagues who work for the municipality of Amsterdam carpool daily from Almere to their 
office in the centre of Amsterdam. They carpool to work because of environmental reasons 
and to save money. 

They gather at a parking space located close to the highway and transfer to one car for their 
journey to Amsterdam. To divide the cost of fuel, they take turns on who drives. To plan this 
they use a website. They also use a service to alert them of expected traffic jams on their 
route.  

One morning four out of the five are at the parking space ready to go. They use an online 
agenda to check if their missing colleague will come. While they are doing this their colleague 
arrives and they set off. When they reach the city border, the parking space reservation 
service at their office detects their approach and makes a reservation. 

During the day the driver of the group is called back. He signs off as the driver on the carpool 
website and leaves. His four colleagues receive a message from the website alerting them of 
this situation. The message also suggests to take the train and to book as a group, this way 
they will receive a discount. The four colleagues confirm they want to take the train. The 
system registers them as a group and sends them their e-tickets for which they pay via their 
mobile service provider.  

The following figure shows the actions and processes which are taken and executed during 
the trip.  

 



 



 

Figure 55 event-driven-graph - driving pool on-trip  

As within the former examples, the related principle functions can be derived from the 
processes mentioned in the figure above. These are depicted in the figure below. 
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Figure 56: process of driving pool 

Each member of the travelling group must supply the following information to a travel agent 
before starting the trip:  

EVENT ACTIVITY INFORMATION 

Before starting using the travel agent 

The travel agent needs to have 
some information from each 
member of the travelling group 

travel agent asks them for their 
personal (initial) data 

- name 

- address 

- mode of payment (credit card, direct 
debit, micropayment …) 

- number of identity card 

- personal preferences (travel 
duration, price, little changes etc.) 

Each traveller has to place an 
order with the travel agent 

They have to enter the portal that 
works with the travel agent 

And have to order the services they 
need. 

They have to confirm their orders 

- Orders 

- Confirmations 

- Personal data (s.o.) 

The travel agent needs to 
register the travellers and their 
smartphones as customers 

The travel agent includes the 
phone and the traveller’s personal 
data to his customer list. 

- Personal data (s.o.) 

- Ordered services 

- data of mobile phone(no.) 

- Mode of payment 

 

Trip planning 
Plan meeting point and time To be able to find a common 

place and time they come to an 
agreement via a webpage (similar 
to doodle) 

- Webpage 

- Possible times 

- Possible meeting places 

- Name of the “passengers” 

- Cost 

Mobile agenda Activate mobile online agenda - Name of the members 

- Calendar 

- “booked” days 



 

On trip 
One member is delayed. The 
others have to know, whether he 
will come or not 

Get information 

 

- agenda of the person 

Reserve parking space Send GPS position to parking 
space reservation centre 

GPS position 

Destination 

Predicted arrival time 

Confirm reservation - number of the parking slot 

One member (driver) leaves 
earlier with the car 

Inform the other members Leaving time 

 

Find alternative way home Check different travel modes 
(schedules, prices) 

- Trains  

- Buses 

- Taxi 

Suggest one suitable connection - Depart and arrival place 

- Depart and arrival time 

- Price for four members 

The four members have to 
decide for one alternative 

Book the ticket as a group - Depart and arrival place 

- Depart and arrival time 

- Price for four members 

The group has to pay the tickets Payment - type of ticket, price, validity, scope) 

- credit card no and due date 

- personal data (name, bank details, 
no. of identity card) 

The tickets have to be submitted Send e-ticket to each of the 
member’s mobile devices 

- ticket  

- Depart and arrival place 

- Depart and arrival time 

- Reduced price for the group 

i-Travel must hold all relevant information given in the right most column of the three tables 
presented above. This information has, of course, to be provided by the users (where 
relevant) but i-Travel must be designed to handle this information correctly. Thus it is not only 
essential to know, which information is required, but also for which purpose, e.g to book a 
ticket or to suggest suitable alternative connections.  

As this chapter shows, new services provide better support and new possibilities to the 
traveller, but the processes become increasingly complex and even too complex for an 
unassisted traveller to handle. In a society where efficiency, also in travelling, and mobility 
become increasingly important unassisted travellers can get lost quickly or find only 
unsuitable or sub optimal solutions by themselves. I-Travel offers the opportunity to generate 
useful assistance to the traveller, especially in the frame of new services, since it is not 
necessarily bound to one supplier who wishes to place his services first which could render 
the found solutions unlikely of good quality. Also, i-Travel is likely to be able to efficiently cope 
with increasing number of service operators and other relevant services since the concept 
incorporates a significant flexibility.  
 

 



6. COOPERATION ENVIRONMENT 

Intermodal trips require information on all modes of transports and thus from all stakeholders 
to provide a decision basis of true usefulness to the traveller. He must decide, in the end, how 
and by which means he would like to execute his trip. Hence an interaction or a toleration of 
the i-Travel concept needs to be achieved with all stakeholders, meaning that possible 
conflicts in interests need to be solved in order to allow the i-Travel concept to be 
implemented. 

6.1 Current situation 

Current portals sometimes provide a subset of information sets on their website e.g. providing 
trip suggestions with rail and flight to choose from, but not yet cover all transport modes. But 
also here different modes already compete (in this example plane and rail) which both are 
interested in acquiring as many customers as possible to sell their services to. However, the 
current portals are either financing their services on B2C basis requesting a service charge 
from the customer with booking where it is of second priority to the portal which mode of 
transport they sell or on basis of B2B agreements where the provider from the relevant sector 
- in this example from the transport sector - issue a bonus for any sold trip. Hence the portal 
operator himself does, at least not to a large extent, care which service is sold. Thus the 
current business models solve competition related conflicts among stakeholders of the same 
service cluster - e.g. transport - but cannot provide models for the solution for conflicts 
between stake holders of different service clusters as required within i-Travel.   

Since information from all stakeholders must be acquired to create the information set 
requested by the traveller the relevant processes at the stakeholder’s side and the ancillary 
conditions which might apply shall be investigated. Special focus shall be placed on possibly 
conflicting business models between the stakeholders which might hinder the implementation 
of a service according to the i-Travel concept.  

** shared/distributed computing might result in speed problems 

6.2 Competitive Business Models between Stakeholder s  

Stakeholders within one service 
cluster provide similar services 
in competition, for example 
airlines and railways for the 
transportation service cluster. 
This competitive situation is 
normally solved by the user by 
selecting the offer with the 
highest quality in terms of 
requested features, e.g. time 
and duration of trip, hotel 
category and location as well 
as, of course, the price. This 
competition is thus regulated 
through classical market forces 
and is already solved by 
today´s portals which present 
different offers e.g. by different 
airlines for one itinerary.  

Figure 57: The stakeholders major business interest s 

 



Conflict zones  define those areas, where the interests of the stakeholders are contrary or, at 
least, not parallel to each other. Thus for the entities of business processes in those conflict 
areas which can not exist in parallel a concept must be developed which provides a solution 
to those conflicts in terms of integrated business processes. Competing interests within one 
service cluster do not constitute a conflict zone since they are considered purely competitive.  

6.3 Stakeholders’ interest in information exchange 

Hotel/accommodation 

These stakeholders primarily want to sell the available capacity to a maximum extent and thus 
either tie existing and also acquire new clients for their services. Those stakeholders are 
normally private companies with no public participation.  

Transportation Sector 

This service sector holds all stakeholders providing collective public transport services such 
as flights, train or taxi services. The primary goal of the stakeholders is to sell their services 
and exploit the available capacity at best possible level.  Stakeholders of the transport sector 
are mostly private companies with some minor exceptions. However, the latter do also follow 
the business  principles set by their private competitors in respect of information provision and 
booking of individual trips and thus no distinction is made between these two groups in the 
frame of this report. 

The individual transport, however, is not directly represented as a stakeholder group since the 
user is the sole stakeholder in this respect. However, information from road operators, route 
planners and traffic information services are vital for the correct planning of a trip using 
individual means (car, bike, pedestrians). Thus the individual means of transport are indirectly 
represented by the stakeholders mentioned above.  

Social Infrastructure 

Operators of social infrastructure facilities have the same aim as those of the transportation 
and accommodation sector – they want to make full use of their capacity. From this point of 
view it does not matter whether we mean a hospital, an operator of parking lots or a museum. 
All of them want to gain the public awareness in order to increase exploitation. 

Terminal Operators 

Terminal operators want to provide best possible service quality to the transport operators and 
users using their terminal. Terminal operators are mostly privately organised and public 
operators follow mostly the same business principles as their privately organised 
counterparts.  

Road Operators  

Road operators maintain the road network and construct new roads. Their goals vary in detail 
depending on the organisational structure of the company. Those stakeholders are either 
public bodies or private companies, depending on national regulations and prerequisites.  

Public road operators normally favour a good traffic status on the road network, which means 
"no or low delays", above the attraction of road users to their roads. Thus they see the 
stakeholders in the transportation sector service cluster rather as partners who´s services 
decrease the load on their road network than as competition. They are, especially during peak 
hours, interested in the sound and equal exploitation of all available capacities, also in 
different transport modes. The traffic data can normally be obtained based on national or 
authority regulations.  



Private operators are, since the business models normally involve fees for the road usage 
paid by the user, rather interested in acquiring new customers than in maintaining a sound 
traffic condition at all costs. The latter is relevant for a good service quality and customer 
binding but normally not first priority. Private road operators may see other stakeholders as 
direct competition rather than as partners.  

Also it might prove difficult to acquire traffic data if he cannot be sure, that this information is 
not used to his disadvantage. However, some operational models demand the provision of 
data if the operational service is executed within the frame of a contract with a public body.  

Traffic Information Services 

Stakeholders in the traffic information service clusters obtain traffic data from road operators 
and compute current and predicted traffic conditions for the respective road segments. They 
can be linked to the road operators - e.g. an information service covering road stretches in the 
realm of responsibility of a specific operator - and thus obtain the same organisational 
structure (public/private) and business principles as the mother company - but are mostly 
private organisations, especially if the information covers a geographical area in which more 
than one road operator is active.  

Route Planners 

Operators of route planners provide routing information for one or more transport modes. 
They concentrate on the transport service and traffic information service clusters but might 
provide also information on accommodations.  

Providers and / or operators of route planners are mostly privately organised although many 
of them are instructed and payd by contract-placing authorities.  

As the analysis of the business principles shows most stakeholders act complementary to 
each other to provide the best service quality to a given user. However, there is a conflict of 
interests between the road operators and the stakeholders of the transportation services 
cluster if the road operator perceives them as competition. Never the less this competitive 
relationship does not differ from competitive situations within the very same service cluster 
and thus is of no relevance within i-Travel. 

In fact we found that the alignment of the stakeholders’  organisation is not crucial for i-Travel. 
Rather it became obvious that the quality and the price- or business model of i-Travel are 
more important for it’s economic success. 

6.4 Quality of Data and Information 

The most important aspect of information especially if obtained via complex processes from a 
wide variety of proprietors, is the quality level of the end product. - in this case the itinerary 
information and booking service - equals on the lowest quality level within the group of 
information sets building this end product.  

This means that defined quality levels must be guaranteed by each entity to be allowed to 
participate in the i-Travel concept. Since the service execution is not within the perimeter of i-
Travel but within the realm of responsibility of the service provider himself (e.g. a plane 
company is responsible that a scheduled flight is really executed) it is not part of the i-Travel 
quality scheme.  

An example may make this idea clearer: If an itinerary involves a trip to the airport by taxi, a 
flight, a train ride from the destination airport and finally the hotel booking at the destination 
the customer will only be satisfied if the trip is executed without major obstacles, meaning that 
all transport modes and the hotel as well are booked according to his prerequisites. If the 



plane ticket was not booked correctly it is quite irrelevant for him, that the hotel booking might 
have went well. This founds liability questions to be answered by the i-Travel concept. 

Quality Indicators  

Quality indicators for information quality are commonly defined by the factors truthfulness and 
timeliness, meaning that the information received by a client must be true and in time to really 
be of help. Additionally, within a shared computing system as i-Travel with multiple information 
sources, the sheer availability of information sets is a third important indicator.  

Additional quality indicators might be applicable and useful for certain services, e.g. if the 
optimal flight was selected by a search engine according to the input parameters. The 
optimisation however can somewhat be covered by the i-Travel concept itself by requesting 
the same information from different suppliers and use the optimal one as building block for the 
full itinerary.  

The entities participating in i-Travel will take precautions to safeguard their product quality 
automatically since they are market participants already and/or without participation in i-
Travel. However, those quality levels are purely governed by the business conduct guidelines 
defined by this very entity and thus must probably be increased to match i-Travel 
requirements.  

To judge about the product quality from the point of view of a third party has been tried to 
solve across the industries with the introduction of the quality management norms ISO9001 
and ISO9001:20001. Certified organisations are guaranteed to have defined all relevant 
processes according to a set of core services required for all organisations to be able to 
monitor and improve product quality which is given by the norms.  

However, in contrary to why most organisations introduce certification (attract new customers 
through advertisement "certified guarantees excellent quality"), the norms only require 
processes and measurement points to be described in wording and introduced in the real 
processes and not the quality level of products. Extremely said, an organisation could provide 
a very bad product quality intentionally, the quality management system would just guarantee 
that the management of the organisation would be informed about this fact and has tools to 
improve the quality.  

This is why the i-Travel framework must define end product quality levels for each 
participating organisation. Since i-Travel involves many different product classes - which are 
here defined to hold products which can be directly compared in their features (e.g. flight 
booking, train booking - it has to be thought about how to group these) -  specific quality 
requirements have to be defined for each product class. The definition of the measurement 
concept (so what do I look at and how do I measure the level - e.g. how to measure a quality 
level of traffic information?) is challenging, as the concept should be very transparent. The 
concept can involve measurement processes ranging from continuous automatic surveillance 
to randomised manual checks (e.g. compare traffic situation from information pool to real 

                                                      

1 ISO 9001 is directed towards the production industries with clear processes to create a 
product in mass production. Early in the new millennium an update was introduced specifically 
designed for service oriented organisations with a higher volume of flexible production 
processes such e.g. with planning processes which cannot be standardised to a large extent, 
since they are largely based on customer´s specific requirements.  

  

 



traffic situation detected by probe drivers and specially equipped traffic monitoring systems) 
and is vital for a meaningful indicator.  

Hence i-Travel organisations must be certified according to the relevant ISO norms (ISO 
9001, ISO 9001:2000 and updates) and fulfil prescribed quality levels for their end products 
which must be surveyed according to processes defined by the i-Travel framework (not part of 
current project). These processes must be firmly integrated into the quality management 
schemes of the organisations.   

Quality Interfaces between Organisations 

When information is passed from one organisation to another they interface at a certain point, 
which shall be called "quality interface" within i-Travel.  

 

Figure 58: Quality interfaces between Organisations  

Product (or interim product) quality levels have to be measured and assessed at these 
interfaces meaning, that the providing company has to measure its end product quality and 
the receiving organisation has to measure the input data quality according to processes 
defined by i-Travel (not part of this project). This concept out rules that failures in data 
transmission cause drops in quality which go unnoticed and strengthens trust between 
organisations, a vital factor for the flexibility of the i-Travel framework. 

 

Figure 59: Measurement of quality 

One example is the measurement of end product quality of traffic information services. Those 
services are collecting and distributing traffic information. The quality indicator is best chosen 
if describing the quality perceived by the client - meaning here that the information should 
compared to reality.  One measurement option are sporadic checks involving human drivers 
which travel on defined road sections over a defined time span and to compare their data 
(congestion and other events) to those provided by the service over the same time period. Of 
course this would be implemented as frequent random checks since those tests are quite 
expensive. A cheaper method could be a computerised approach, e.g. for the input data 
quality measurement by the receiving partner. In this example the receiving entity - which 
might be the i-Travel agent - would have to measure, to which extent the information it 
receives is correct. Since i-Travel relies on shared computing and answering time to requests 



is vital for good service quality this process cannot be implemented online by the agent 
himself, but should be executed frequently (e.g. once per time period) by e.g. by a quality 
management (or quality clearing centre) entity defined within i-Travel. This entity could 
frequently - e.g. once per quarter of an hour - compare the data presented by different 
information services and find gaps in the message and data coverage of a specific service. 
However, since the information chain of several different services might rely on the same 
sources for the same geographical region (e.g. a road authority which operates loop 
detectors) all services might be prone to missing or low quality information for this very region 
(e.g. if the loops provide wrong data) and hence quality gaps might not be detected by 
automatic comparison of the information sets of different providers. This example should show 
the complexity of that matter and why it cannot be explored within the current project frame.   

Another example for input quality measurement would be plane bookings. Here an i-Travel 
quality management entity could compare the flights delivered as answer by a booking engine 
participating in i-Travel to a quality clearing centre, e.g. the airline´s own data bank, to make 
sure the flight information are correct. Price information, however, is no indicator since it is 
again prone to market forces - there is no "quality" in price, only business policy. 

Liability Questions 

Liability questions are relevant in case an i-Travel itinerary cannot be executed as planned 
due to a non-performing service part. As an example, a hotel room at the destination is not 
available despite being booked correctly. Existing liability schemes should be taken into 
consideration, e.g. methodologies used by existing travel portals to safeguard customer 
satisfaction using complaint and liability management processes. 

The i-Travel project will not cover these aspects in detail. However, a liability architecture 
must be developed in the future to clarify the legal processes involved in the scheme. Again 
this is necessary to invoke trust among the participants of the scheme safeguarding flexibility 
for the i-Travel framework.   

[NOTE: the quality management scheme could be dropped if i-Travel decides to implement a 
strong and transparent liability scheme. This would mean that every supplier in i-Travel would 
be forced to deliver good quality or else be liable for any damage done. This would, of course, 
also apply to information sets provided during booking and thus would again require a quality 
measurement of those data on side of the supplier and receiver to be able to clearly prove, on 
which side the error lay. This again, seen collectively, would result in a quality management 
scheme and hence the latter should be provided from the beginning on.] 

Implications for i-Travel architecture 

The i-Travel architecture to be developed within WP4 will have to consider the aspects related 
to quality and liability to form a sound system for the implementation of the i-Travel technology 
which is developed within this project. The project will have to consider, if the i-Travel concept 
aims on a controlled environment, where only assessed partners who join the i-Travel concept 
to the full extent are allowed to participate or if an open system shall be envisaged where any 
partner can provide his information. This also relates to the question, how liability and quality 
schemes can be reflected within the architecture, for example if a central entity will act as 
quality clearing house.   

6.5 Price Policy 

Price policy is a sensitive marketing tool that enables companies to steer their product policy. 
The price policy as well as the prices themselves depends on the extent of the service, on it’s 
uniqueness and it’s quality as well as on the price sensiveness of the target group. 

How can a price policy for i-Travel be defined? 



End users 

End users are usually not charged for getting information from webportals. (This is the reason 
why paid route planners have not been successful, yet). The user is paying for his web access 
and his mobile access but is used to get information for free. 

Even new or additional services that provide the user far more than information (e.g. mobile 
booking, on-trip alert etc.) can only be invoiced very carefully. Before starting an i-Travel 
supported service the service providers should carefully survey this issue. 

Service operators 

Service operators’ will usually pass on their information to service providers in order to 
increase their awareness in the market and to obtain a unique selling proposition or at least 
preserve their market position. The information service operators deliver may be a valuable 
contribution to service providers’ portals. Independent from the fact that i-travel is 
implemented in a service provider’s portal, it is a matter between the service provider and the 
service operators to agree a price model. 

Usual price models between service operators and se rvice providers 

Usually service operators benefit from strong service providers’ portals in spreading their 
information to their target group. Therefore typically it’s the service operator who pays for 
being implemented in a service portal. Common price models are: 

·  Single payment plus performance-based commission 
means that the implementation is paid once. In addition payments for sales that occurred 
through the portal can be invoiced. 

·  Cost-per-click 
is a very common price model for advertising  

·  Monthly fee 



7. SERVICE DEFINITION AND ASSESSMENT 

In section five of this document a first sketch of new services and the processes behind them 
was presented. Starting from the use cases defined in work package two a detailed analysis 
of a new real multimodal planning service and an on-trip assistant service was performed. For 
the purpose of service assessment we will consider the outcomes of the above mentioned 
chapter as the starting point. In figure X.Y the macro process which refers to the real 
multimodal trip planning service is shown. Three main components can be identified on the 
central line: Collect Data, Information and Customer service. These macro blocks are 
subdivided into sub processes. In order to achieve the Collect Data task several sub 
processes are activated and executed. First of all a suitable set of information providers needs 
to be identified. Raw data from one source or several content suppliers need to be collected. 
Once all these information and data are available a major effort is necessary to combine them 
and stretches to one itinerary. The information task deals with all the functionalities which 
allow the information flow from the system to the end-user. It provides the user with a full list 
of the calculated itineraries. As final step the customer service task comprises all the activities 
necessary for drawing up the financial contracts and to execute the transactions. 
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Service 
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Figure 60: functions of pre-trip planning 
 

A similar analysis was performed for the on-trip assistant service. After the service fulfilment 
task, which is part of the multimodal trip planning service, a sequence of macro blocks starts. 
Also in this case these macro blocks can be subdivided into sub processes for a more 
detailed analysis. The first task namely “Get known obstacles” comprises two sub tasks. 
“Collect and sort incoming data” and “find suitable alternatives”. The following steps are a 
repetition of the ones analysed for the Multimodal service. 

�
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Figure 61: functions of on-trip assistance 

This first division in macro and sub processes is a valid approach from the business process 
analysis point of view but not for an exhaustive assessment and evaluation of the services 
themselves. In order to identify the ranking criteria and the possible obstacles for the 
deployment in terms of time to market and market penetration of the sketched services a 
further division into activities is necessary. This task is also achieved in chapter five and 
constitutes a starting point for the assessment purpose..  

The combination of the tables sketched in section five and the ranking criteria identified and 
described in the next paragraph lead to the definition of a service vs ranking criteria matrix. 
Once this matrix is defined and the ranking marks are assigned some conclusions are 
outlined. 

7.1 Ranking criteria 

For a first basic and intuitive ranking approach a short scale of ranking marks fits better than a 
larger one. Three levels of ranking marks can be satisfactory: Low, Medium and High . 
Besides these marks a set of ranking criteria against which the services will be evaluated is 
defined. The criteria cover the major barriers domains which can obstacle the deployment in 
terms of time to market and market penetration of the sketched services. A detailed 
description of the identified criteria follows.  

Technological criteria:  This criteria comprises all the technological issues connected to the 
provisioning of a real multimodal planning and on trip assistance services. It deals with  
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Quality of data criteria : This criteria refers to different quality issues. Providing a better 
service to travellers has an important prerequisites – operators can only share better 
information if they have it themselves! For the time being, the best practice of operators is to 



provide static schedule information on their transport service. That data sometimes is 
available across Europe by means of the Internet. However, quite often the data lacks 
reliability, and short-term changes of schedules are not available. Many operators are still 
reluctant to even inform travellers about lateness or unavailability of services within their own 
systems, though real-time information on the actual performance of individual services is 
increasingly being deployed in some urban systems.    

Economical criteria : Some innovative services may require a substantial investment which 
has to be made by the service/content providers In work package 6 a more detailed 
cost/benefits analysis will be provided.  

User acceptance and willingness to pay  criteria . A critical step in the i-Travel analysis is 
gaining an understanding of sociological and behavioural responses to the offered services. 
What services will and won’t be accepted by which people? In the long run, the sociological 
and behavioural response will determine the take-up of services and hence their viability 
politically and commercially. The users’ major benefit from i-Travel will be to be provided with 
the information that covers his requirements best instead of letting him search information 
amongst e huge number of information providers. The users’ acceptance to us an i-Travel 
service is proven to be high. Their willingness to pay for the service will be stated in work 
package 6 but some inputs are already provided within deliverable 2.1 in Annex II. Information 
overflow is a regular feature of the information technology society and a competitive market 
will neglect any concepts or systems that are too complex to understand. The same applies 
for wide area networks that are operated by different service providers.  

Organizational  criteria : The appropriate involvement of both public and private organizations 
and their relative roles and responsibilities is also an issue, particularly related to the financing 
of new improved services.  The key to unlocking the potential benefits of ITS in traveller 
services is standardization of data requirements and data management, which will enable 
intermodal management and inter-operator information. Businesses are jealous of 
information: they invest a great deal in developing ways of collecting and presenting 
information to customers to get a market advantage and to develop internal management 
communications that make their operations more efficient. Therefore, a mechanism for 
integration will be difficult as they are reluctant to share internal and external information 
content or format. There is a subsidiary point that competition rules can make it difficult to 
share information without appearing to form a cartel. 

7.2 Assessment 

The following table is an abstract of the table reported in section five. The column  
functionality reports the activities necessary for the overall service fulfilment. Several of these 
functionalities are already in place but several others need to be executed manually or by a 
travel agency on behalf of the traveller, today. In future this could be a service, an travel agent 
can realise if the i-Travel structure is used and hence it is essential for i-Travel to analyse, 
which detailed information sets are exchanged between the traveller and his counterparts 
(e.g. the travel agent) so that i-Travel can supply this vital information in the future. For the 
first rows of the table, besides the ranking marks, a short explanation is given in order to 
familiarize the reader with the ranking approach.  

Before starting with the analysis let’s spend few words on the ranking marks which will be 
used. Since this is a qualitative analysis we identify only three levels: high, medium and low. A 
more detailed scale doesn’t make sense at this point of the work. A High ranking mark means 
that the service doesn’t highlight major obstacles in this specific domain. A  medium ranking 
mark means that there’s something missing and that there are a number of actions 
(investments, new technologies, agreements etc.) that are necessary before the service can 
be delivered. Last a low ranking mark stands for very complicated process chains. With 
various obstacles from both the B2C and the B2B point of view.  

Summarising: 



HIGH No major obstacles in the business and user processes 

MEDIUM A number of requirements are still open (technologies, agreements, 
investments etc.) 

LOW A heavy business or user process (strong connection to cooperative 
environments issues) 

 

Real Multimode Trip planning (Pre-Trip) 

Functionality Technological Quality of data Economi cal User acceptance and 
willingness to pay 

Organizational

The traveller 
has to define 
his/her 
requirements 

HIGH 

no major 
challenges on this 
point from a 
technological point 
of view. 

n.a. LOW  

SPs have to 
customize their 
services based 
on the user 
preferences 

MEDIUM  

Laziness of the traveller 
filling long forms; 
reluctance to submit 
personal data; it has to 
be free of charge 

MEDIUM 

Data standards and 
data exchange 
agreements

Check 
different travel 
modes 
(schedules, 
prices, etc.) 

MEDIUM 

This functionality 
put together 
several different 
data sources. In 
each of them 
several standards 
and data 
exchange 
technologies are 
already available.  

LOW  

usinesses are 
jealous of 
information. Quite 
often the data 
lacks reliability, 
and short-term 
changes of 
schedules are not 
available 

LOW 

Uncertain / 
unknown 
business 
models. 

HIGH 

Thanks to i-Travel like 
commercial initiatives it 
is proved that the user 
acceptance will be very 
good and also the 
willingness to pay 

LOW  

There is a subsidiary 
point that competition 
rules can make it 
difficult to share 
information without 
appearing to f
cartel. 

Combine the 
different 
stretches to 
one itinerary. 

LOW  

Automatic decision 
makers which are 
able to deal with 
so many different 
datas are not 
available. 

LOW LOW HIGH LOW 

Book each 
single ticket 

HIGH  

Online booking are 
already spread 
and well covered 
by existing 
technologies  

HIGH MEDIUM MEDIUM MEDIUM 

The operators 
confirm the 
bookings 

HIGH HIGH HIGH n.a. HIGH 

Pay each 
single booking 

MEDIUM HIGH MEDIUM MEDIUM MEDIUM 



Activate route 
planner 

HIGH MEDIUM HIGH MEDIUM MEDIUM 

 

On-trip Assistant 

Functionality Technological Quality of data Economi cal User acceptance and 
willingness to pay 

Organizational

Get 
information 

 

LOW LOW LOW HIGH LOW 

Request 
alternative 
routes 

LOW LOW LOW HIGH LOW 

Special 
modes 
(pedestrian, 
bike) 

HIGH LOW LOW MEDIUM LOW 

Send GPS 
position to 
parking space 
reservation 
centre – 
Location 
based service 

MEDIUM MEDIUM LOW MEDIUM LOW 

 

7.3 Conclusion 

By analysing the tables above it is possible to identify a first major obstacle for the deployment 
of new i-Travel services. In almost all functionalities there is a clash between the end-user 
wishes and the availability of the Service Providers to invest and co-operate with other 
operators in order to guarantee the service fulfilment. Travellers do not care about 
operational restraints or political agendas: they w ant the fastest, cheapest – and 
especially for elderly people – the most comfortabl e or convenient way to reach their 
destination and all the necessary information for a  secure journey. Hence passenger 
transport services imply a move from the supply side to the demand side – passenger needs 
are at the centre and i-Travel will provide the means to meet them. Especially the on-trip 
services present major obstacles with an evaluated average ranking mark between low and 
medium. This is mainly due to economical and organizational issues.  

 



8. CONCLUSION – I-TRAVEL’S PROCESSES 

Travelling becomes more convenient every day, but also more complex. Numerous service 
providers allow access to all transport modes and standing in competition to each other. 
However, it becomes also more complex to select the optimum combination of transport 
modes, especially if travelling across borders in Europe, since the amount of choices to 
combine is massive and language barriers may apply. Commercial travel portals understood 
the need for support of the traveller and provide systems which select the best choices of 
transport modes for a given journey. However, the portal operators are limited in choice of 
service partners to their business partners such as air carriers for services to draw upon. 
Many big service providers and service operators do that in a different way, which limits the 
access and comparability between services, quality and prices on a broader scale for the end 
user. Information exchange and thus access would be much easier and universal if all 
stakeholders would “speak the same language”. This is exactly, what the i-Travel concept 
supports. 

 

Figure 62: i-Travel concept of information exchange  

To achieve this goal, i-Travel defines a set of governing rules describing the required 
interfaces and organisational processes. 

As depicted in the figure above agents built upon the i-Travel framework will act as mediator 
between a given portal - which constitutes the interface to the user - and the service 
providers. Since service execution is not in the scope of i-Travel and there are numerous 
billing/payment solutions readily available on the market the i-Travel framework does not 
cover those aspects. However, i-Travel will make sure, that those existing solutions will be 
considered in the concept.  

The i-Travel concept provides a solid framework for the interactions required between the 
different stakeholders. Within the frame of this document, the single process types currently 
established at the side of the stakeholders are analysed and classified. Standardised 
interfaces which are defined by i-Travel will allow access to the functionalities defined in these 
processes and allow common access by providing the required data to the service provider’s 
processes.  

Organisational issues are also relevant for the i-Travel framework.  Existing solutions for 
leveraging competitive situations between carriers of the same or of different transport modes 
- existing portals offer flights from more than one airline and intermodal portals offer routes 



utilising one than one mode - can be drawn upon and are not perceived as critical within i-
Travel. The same counts for the cometitive situation in other service clusters.  

However, i-Travel should foresee quality management processes to be considered within its 
scheme since a large number of possible suppliers of information and services shall 
participate in the concept to guarantee a truly competitive environment - and thus optimal 
service for the user. Since the quality of service towards the user depends on the lowest 
quality of any of the pieces of information building up his itinerary, defined quality levels are 
decisive to generate trust in the system on side of the user.  

Within the previous chapters the processes of existing and new functions a travel portal can 
provide were described comprehensively. 

Below the functions are summed up again: 
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Figure 63: processes of pre-trip planning and on-tr ip assistance 
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One may wonder why most of the function blocks appear twice. This is due to the fact that in 
case of any disruption during the trip the complete planning machinery has to be made again. 

Pre-trip functions: 

Depending on the length and flexibility of a trip, pre-trip planning may include more than two 
different travel modes. Today a very limited number of travel modes can be combined to one 
itinerary “automatically”. Usually the user has to collect information of several providers, 
compare them in regard to his personal preferences and then put them together to one 
complete itinerary. Booking and payment often have to be made with every single provider. 
Tickets / confirmation are then coming from each provider.  

Needed functions and information for real multi-mod al trip planning: 

Prerequisites: Knowing the user's preferences and restrictions and the service operator's 
information pool (which information is available from which information provider?). 
 

Necessary steps Service provider's (travel agent's) actions 

Request of the user request form including  

start - /destination address,  

date,  

time,  

planned trip duration  

User's preferences  

(price, travel time, travel mode, flexibility of travel 
mode, comfort e.g. number of changes or stops 
…) 

possibilities of communication (email, telephone, 
short messages, mail …) 

collect and provide data / information find suitable information providers for the user's 
request,  

split itinerary into stretches, 

send request for each stretch to suitable 
information providers,  

collect incoming data 

put together streches to the requested 
itinerary 

 

list and sort itineraries after the use's 
preferences 

 

present possible itineraries to the user  

Booking / payment:  (may be unnecessary if user only requests route planning or traffic 
information) 

Necessary steps Service provider's (travel agent's) actions 

user's decision for one itinerary 
(possibly existing of different travel 
modes) 

 

booking form  provide booking form that contains all needed 
information for chosen itinerary). 



spread information to affected service 
operators 

 

 
Ticketing / confirmation:  

Necessary steps Service provider's (travel agent's) actions 

Ask user for communication  provide request form for contact data like name, 
address, telephone, mobile phone, email 
address … 

collect incoming tickets /confirmations  

send all tickets / confirmations to the 
user  

consider user's communication possibilities (s. 
request form)  

If necessary provide route planning including 
traffic forecast and poi (e.g. parking information 

Needed functions and information for on-trip assist ance: 

The user may want to be informed in case any obstacle may interrupt his planned trip. Then 
the on-trip alert would be a great help. An on-trip alert may contain only information during the 
traveller's trip but may also provide a re-booking if necessary. 
Necessary steps Service provider's (travel agent's) actions 

 Service provider has to provide a request form 
including the options for only getting information 
and suggested alternatives but may also contain 
an automatically rebooking if necessary 

store user's data / personal data, 
payment data, preferences2 

 

store user's itinerary and schedule  store itinerary under explicit ID, including tickets 
/ contracts and schedules 

collect incoming data collect incoming data about delays, 
cancellations, congestions, construction sites … 

associate incoming data to concerned 
users 

�  prerequisite for re-planning 

find suitable alternatives for affected 
stretches 

plan stretch again and further stretches if 
necessary 

sort, list and present new travel plan the processes are the same as for a new trip 
plan 

check user's possibilities for cancelling 
origin booking 

check if affected tickets / contracts can be 
cancelled in order to avoid double payment for 
re-planning 

inform user about obstacle and suitable 
alternatives 

including the information about possible 
cancellations / re-bookings and total price 

fulfil user's order in case of re-bookings a new payment / ticketing 
process has to be started (s.a.) and possible 
cancellations have to be done (same process as 
booking and payment but money goes into other 
direction) 

store all new data under explicit ID   

                                                      

2 Find more about this at the EC Directive 2002 / 58 / EC  



 

 

General functions are used for pre-trip planning, on-trip assistance and post-trip support. The 
functions we found are: 

Portal

ServiceDistributionPlatform

ServiceDistributionPlatform::Business Logic ServiceDistributionPlatform::ServiceAgent ServiceDistributionPlatform::SituationAgentServiceDistributionPlatform::Business Logic ServiceDistributionPlatform::ServiceAgent ServiceDistributionPlatform::SituationAgent

Transport

Transport::InfoT

Transport::Booking&P_T

Transport::TicketingT

Transport::CheckInT

Transport::AlertT

Ho&Re

Ho&Re::InfoHR

Ho&Re::Booking&P_H

Road

Road::Routing

Road::TrafficInfo

Road::AlertR

Social
Social::InfoS

Social::Ticketing&P_S

Terminal
Terminal::InfoTe

Transport::InfoT

Transport::Booking&P_T

Transport::TicketingT

Transport::CheckInT

Transport::AlertT

Ho&Re::InfoHR
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Terminal::InfoTe

xDependencyxDependencyxDependency xDependencyxDependencyxDependency xDependencyxDependencyxDependency xDependencyxDependencyxDependency xDependencyxDependencyxDependency

BPManager

BPManager:...
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BPManager:...
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BPManager:...
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BPManager:...
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xDependencyxDependencyxDependency

Figure 64: Team play of service distribution and se rvices  

 

 

 



The following terms have been used in this report. 

Term Definition 

EC European Commission 

 

 



ANNEX 

A.1. Generic existing services 

In work package three the generic processes of existing and potintial new services were 
described. In order to come to a general pattern, firstly existing services were enquired and 
described. The services that were examined about their organisation, products, value chain 
and activities correspond to the services that were used for the business models in work 
package one. 

The services are: 

4141.be (Sms-parking)  

4411.be is a private driven company offering sms parking systems for some Belgium cities. 
The company behind the service is Mobile-for n.v. was established in 2006 as a result of the 
need for an operator that could manage a mobile parking service in the city of Antwerp. 

After having registered for the service the user has to send an SMS to book a parking space, 
once he has arrived at that parking space. The corresponding parking fee can be payd via 
mobile phone invoice or via a separate parking invoice. Every user gets access to a personal 
webpage where the parking history, the settings and the invoice can be consulted. 

9292ov.be 

9292ov is a Belgium travel portal offering links to specitic travel portals like routplanners, 
providers of navigation systems, providers of traffic information etc. In this sense the portal is 
competing with other full-service travel portals (like opodo) while 9292ov.be chosse the way of 
linking information. 

ANWB website (www.anwb.nl/)  

The Royal Dutch tourist association ANWB is a membership driven organisation providing 
travel assistant services to its members. These service include insurances, road side 
assistance, traffic information, journey planning and much more. Additionally the ANWB is a 
lobby organisation defending the interests of its members to the government. 

The extended ANWB web portal offers a wide range of services to the end-user. Links are 
provided to 3rd party service providers such as bike renting services, railway operators, 
parking lot operators, car pooling operators etc. The site offers a door-to-door pan-European 
journey planner. The journey planner supports only travelling by car as ANWB is a road user’s 
organisation. The planner provides extended traffic information related to the calculated 
itinerary. Traffic information is also available as SMS alerts and by means of a phone service. 

B-Rail (NMBS route planner www.b-rail.be/nat/E/ ) 

This website providing a countrywide door-to-door timetable information system for Belgium. 
In addition to timetable information of the Belgian railway, all public transport information (bus 
and tram from TEC, De Lijn and MIVB/STIB) as well as all countrywide addresses have been 
integrated. 

Brussels Airlines ( www.snbrusselsairlines.be ) 

Brussels Airlines is a private driven Belgium airline offering flights through Europe, to Afrika 
and Asia. Besides offering flights Brussels Airlines managed to extend their online service 
with hotel bookings and car rentals. In behalf of these services Brussels Airlines concluded a 



contract with companies operating the hotel and car rental services while Brussels Airlines is 
only a broker. 

De Lijn (sms-ticketing for public transport in Flan ders www.delijn.be ) 

De Lijn is the Flemish public transport operator providing bus and tramway services. The 
organization was established in 1990 and took over the activities of the Antwerp public 
transport company, the public tansport company operating in the city of Gent, the Flemish part 
of the Belgian public transport operator NMVG. 

Ruhrpilot (www.ruhrpilot.de) 

RUHRPILOT is a multi-modal trip planner for the “Ruhr”-area in Germany, a highly 
industrialised conurbation area. The service is governmentally driven and fed by communities 
and thirteen public transport associations. RUHRPILOT is a non-commercial web portal. 
Public transport schedules from 15 cities are combined with each other to cover the whole 
geographical area. In parallel a dynamic car routing is offered.  

Slimweg – Van A naar B met minder CO2 ( www.slimweg.be ) 

In order to combine forces and to offer Flemish citizens and companies tailor-made travelling 
information on sustainable modes, all Flemish transport providers (bus, train, car sharing, car 
pooling, taxi, cycling federation and walking federation) joined forces and arranged for the first 
mobility centre ‘Smart on the road’ (or Slimweg). This centre serves as the first in a row of five 
Flemish mobility centres planned. 

In these mobility centres, companies and citizens can ask questions regarding their travel: 
walking, cycling, bus, tram, train, taxi and car sharing. Information can be sought online 
(www.slimweg.be), via telephone or by simply passing by the mobility centre reception desks. 
Further, a new online travel planner offers door-to-door travel information service. Not only 
travelling information on sustainable modes such as walking, cycling, bus, tram and train are 
included. But also carpool parks, park&ride parks, car sharing stations and taxi stands 
throughout the Flemish region are taken into account.  
Moreover, the website offers an overview of how to reach the most important tourist locations 
in Flanders in a sustainable way. Cultural events, amusement parks, shopping centres, etc. 
are all listed and travel information on sustainable modes is provided for.  

Spitsmail 

Spitsmail is a part of the slimweg.be-portal offering traffic information for Belgium. 

(www.verkeerscentrum.be/ ) 

Via this website, traffic information can be obtained for all highways and some regional roads 
in Flanders. The traffic information consists of flow information, information messages, 
incident information, information about current and planned road works, and real-time camera 
images at some important locations along the highways in Flanders. 

On verkeerscentrum.be one can also subscribe for a free e-mail service of the traffic centre 
Flanders that delivers traffic information cut to size when you want it. 
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A.1.2. Product trees 
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8.1.1 Value chains 
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8.2 Event-driven-activity graphs 
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