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Abstract  
The main objective of this paper is to describe the importance of value networks for ITS services and how 
value networks should become part of ITS service impact assessment with focus on the assessment that 
takes place before the ITS service is implemented. The paper describes the terms business models and 
value networks and the relationship between them as they are often mixed. Further, the paper describes a 
generic role and responsibility model that could be applied for value networks for ITS services. Finally, the 
paper describes how value networks could be used for impact assessment both before (ex ante) and after 
(ex post) the ITS service has been implemented. However, the focus is on ex ante assessment trying to 
support the answer to the question often asked: Is this an ITS service that is beneficial for the user and the 
society and should it be implemented?  It seems crucial that the awareness and importance of the ex ante 
impact assessment is increased avoiding that an ITS service is implemented on wrong assumptions or 
inefficient or even lack of thorough impact evaluations. This could again cause a waste of public funding, 
loss for private service providers and loss of reputation both for the involved actors and ITS services in 
general.   
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Introduction 
Intelligent transport systems are defined as transport systems where information and communication 
technologies have been implemented to make the transport systems more safe, more secure, more efficient, 
more environmental friendly, more available for all types of transport users and more comfortable. The ITS 
service user is the main role in focus. However, both European and national authorities have also focused 
on that ITS should be an important measure regarding innovation and development of new products and 
services. In European research and development (R&D) projects the impacts of the projects are getting 
more and more important and not only the results. In the assessment of R&D project proposals, the 
development of new products, services and business models is getting more and more attention. This should 
also be taking into account in impact assessments of new ITS services which implies that the economic 
benefits should also cover the benefits of the roles that develop, operate, provide and maintain the ITS 
services. Hence, the economic benefits should be added to the benefits listed above as illustrated in Figure 
1 (next page). 
The main objective of this paper is to describe the importance of value networks and how value networks 
should become part of ITS service impact assessment with focus on the assessment that takes place before 
the ITS service is implemented. A thorough ex ante impact assessment could avoid that an ITS service is 
implemented on wrong assumptions or inefficient or even lack of thorough impact assessments. This could 
again cause a waste of public funding, loss for private service providers and loss of reputation both for the 
involved actors and ITS services in general. 
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Figure 1: Major impacts of ITS services 

 
A literature search and review indicates that there is not so much focus on the ITS service economy impacts 
for the involved roles other than the user. The economy impacts for the society are of course there, often 
represented by roles like transport authority and regulators and transport system owners and operators. 
However, the economy impacts for the ITS equipment industry, ITS service providers, support service 
providers and ICT infrastructure operators are seldom mentioned and/or included in the impact evaluation 
of an ITS service. There is certainly an awareness regarding the need for robust and working business 
models but not so much on the complete value network and how the value network could be used for an 
impact evaluation both before the ITS service is implemented and after the ITS service has been in stable 
operation for a certain period. The Finnish Pastori project is one of the projects that has looked into the 
challenges related to the introduction of new ITS services. As stated by Vilkman (Vilkman, A. et al, 2010) 
the greatest challenges facing developers of ITS services are the lack of working business models, the 
ambiguity and complexity of value networks, fixed standard practices through regulation or long history, as 
well as a lack of risk-allowing approaches that should be facilitated. The business model evolution for ITS 
services is described by Kostiainen (Kostiainen, J. et al., 2013). The future form of service business may 
transform into more open and flexible ecosystems that would enable services to be created with less 
platforms and brand limitations. The paper also points to the challenges in evaluating the roles and shares 
of the different stakeholders due to the involvement of several public and private actors. New technology 
and new business models also cause changes and new concepts as big data, open source and cloud 
computing introduces new roles and responsibilities. In ITS one of the most valuable assets is information 
and Leviäkangas (Leviäkangas, P., 2011) describes how analysing information service supply chains and 
value attributes can be used for building value in ITS services. An interesting issue discussed is how the 
same information has a different value and different set of critical value attributes in different parts of the 
chain. As other authors have pointed out the set of roles and responsibilities in value networks for ITS 
service are complex and this complexity is also discussed in (Fuchs, S. and Bankosegger, D., 2008). The 
paper also describes a set of roles for a value network in the co-operative systems context. The set of roles 
is also depending on whether the roles are related to a safety-critical service or a convenience service.  
This paper describes the terms business models and value networks and the relationship between them as 
they are often mixed. Further, the paper describes: 

 the development of a generic role and responsibility model that could be applied for value networks 
for all types of ITS services as the existing models are related to a specific set of ITS services. The 
generic model is based on a generic system architecture for services in intelligent transport 
systems. 

 an example of the application of the generic model, i.e. how it could be applied for the ITS service 
In-Vehicle Traffic and road information 

 how value networks could be used in ITS service impact assessment as economy impacts for all 
involved actors (and not only the user and the society) are becoming more and more relevant in 
ITS service impact assessment. The focus in this paper is on impact evaluation before the ITS 
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service is implemented.  
 
 
The terms Business models and Value networks 
Business models 
There are many definitions of the term business models. One of the simpler ones is 'A business model is 
the way in which a company generates revenue and makes a profit from company operations' (Investopedia, 
2017). Another definition is 'This (the business model) describes the method or means by which a company 
tries to capture value from its business' (Financial times, 2017). Another more complex and comprehensive 
is 'The business model is an abstract representation of an organization, be it conceptual, textual, and/or 
graphical, of all core interrelated architectural, co-operational, and financial arrangements designed and 
developed by an organization presently and in the future, as well as all core products and/or services the 
organization offers, or will offer, based on these arrangements that are needed to achieve its strategic goals 
and objectives' (Al-Debei, M. et al., 2008).  
Common for all definitions is that they are company or organisation centric and the focus seems first to be 
on the internal life and value generation of the company or organisation. 
 
Value networks 
Verna Allee defines value networks (Allee, V., 2005) as a web of relationships that generates economic 
value and other benefits through complex dynamic exchanges between two or more individuals, groups or 
organisations. Any organisation or group of organisations engaged in both tangible and intangible 
exchanges can be viewed as a value network, whether private industry, government or public sector. 
The value networks covers more than just transactions around goods, services and revenue (Allee, V., 
2000). It also covers the knowledge and intangible value or benefits. Hence, the values in a value network 
are grouped in the following (Allee, V., 2000): 

 Goods, services and revenues that covers exchanges for services or goods, including all 
transactions involving contracts and invoices, return receipts of orders, request for proposals, 
confirmations or payment. Knowledge products or services that generate revenue are part of the 
flow of goods, services and revenues.  

 Knowledge which covers exchanges of strategic information, planning knowledge, process 
knowledge, technical know-how, collaborative design, policy development etc. which flow around 
and support the core product and value chain 

 Intangible benefits that covers exchanges of value and benefit that go beyond the actual service 
and that are not accounted for in traditional financial measures, such as a sense of community, 
customer loyalty, image enhancement or co-branding opportunities 

 
Information is a crucial value in ITS and the value could belong to both the first and second group of value 
flows. This is shown in Figure 2 where the roles (also called nodes) is shown as ellipsis according to value 
network analysis diagram symbols. Tangible values (goods, services and revenues) are shown as solid 
arrows and the intangible values are shown as dashed arrows. An ITS service provider provides an ITS 
service to the ITS service user, e.g. a user of traffic information where the information from the service 
provider to the user is an important part of the service. The user pays for the use of the service, e.g. by 
downloading an app or an annual fee. The ITS service provider will in many cases be able to collect 
information about the use of the service and the app and how the user behaves based on the service 
received as well as feedback from the user itself to the ITS service provider. This information will be a 
knowledge value that could be used by the service provider to improve the service and make it more 
attractive and/or accessible for other users or it could be used to develop other services as spin-offs from 
the first service. If the ITS service was a success the users of the service could give the provider an 
intangible value in the form of a good reputation which could have an economic impact for the provider. 
 



ITS World Congress 2017 Montreal, October 29 – November 2 
 
 

Impact evaluation of value networks for ITS services 
 

4 
 

 
 

Figure 2: Value flows example 

From the definitions of the business model, it looks as if the business model of an entity is focusing on how 
the entity, e.g. a company or organisation, is able to generate revenues or capture values from its business. 
However, a business model will always depend on relationships to its environment, e.g. someone has to 
provide the products and services used by the entity to generate the added value, e.g. new products and 
services. ITS services will build on products, services and information provided by other actors and it is 
therefore important to look beyond each company business model to the value network that take into 
account all the value flows that are needed to provide the ITS service to the ITS service user. When it comes 
to the impact evaluation of an ITS service the value network becomes essential regarding economic impacts 
of an ITS service, robustness of the ITS service, availability of actors fulfilling the responsibilities of the roles 
(nodes) in the value network, a fair balance of costs and benefits for the actors and flexibility of the value 
network concerning new or leaving participants in the provision of the ITS service.   
Information (data) will be an important part of the value flows in value networks. This implies that the value 
network for an ITS service should also include unambiguous agreements on data ownership. Who owns the 
raw data, who owns the managed data and how should the economic impacts of the data management and 
added values be shared or distributed between the actors in the value network are important questions that 
have to be answered. 
 
 
A generic role model for value networks for ITS services 
Introduction 
This section describes a specific and a generic value network for ITS services that has been developed in 
a Norwegian R&D project focusing on impacts of ITS services. The specific value network is related to a 
specific set of ITS services provided to car drivers on Austrian motorways. The generic value network 
model is meant to cover any known or future ITS service. The generic model has been tested in some 
examples and one of them are included in this paper. However, using the model for many other ITS 
services and value networks may reveal that the model should be modified to accommodate for all types 
of different value networks and ITS services, e.g. for covering new technology, new ITS and supporting 
services and new service providers. Hence, the model presented here should be regarded as the first 
version of the model.     
 
The Austrian value network for information services to road users 
A value network is developed for a specific set of ITS services provided to drivers on Austrian motorways 
(Fuchs, S. and Bankosegger, D., 2008). The ITS services are related to services supported by applications 
using real-time data communication between infrastructure and vehicle. Some examples on services are 
Roadwork information, Weather condition warning and Estimated journey time. The services includes 7 
safety-critical services and 5 convenience services. The roles (nodes) defined in the value network are the 
following: 

 The Content provider that is the first link in the value chain and that provides raw data and data that 
are partly processed, e.g. aggregated. The Content provider controls the quality and usability of the 
data. Examples on data are map data, weather data, road status data and traffic data. The Content 
provider could be both a public entity, e.g. a road administration, and a private entity, e.g. a private 
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company collecting any type of data that could be relevant for an ITS service. 
 The Application provider that is the next role downstream the value chain and that is the entity that 

processes data from one or more content providers and adds value to the data received or collected 
from the content providers. The On-Board equipment is also regarded as a Content provider as it 
provides information about the vehicle positions. 

 The Data clearance is a role that handles information related to ITS services provided to increase 
the safety on the motorways, e.g. weather condition warning or traffic congestion warning. This 
entity is responsible for the content of the final message that will be given to the end users. 

 The Service provider is the entity interfacing the user. The service provider offers the service to the 
users (customers) and handles everything related to billing, customer management and service 
marketing to new users. 

 The End user is for this set of ITS services the motorway driver and the customer of the Service 
provider. The End user for the information services that are provided can be divided in three 
categories: private drivers, professional driver and emergency services drivers. 

 The Data distributor is the entity responsible for the communication channels between the Service 
provider and the end user. Typical actors are telecom companies. 

 The Provider of the On-Board unit (OBU) used by the user for receiving information messages and 
sending vehicle position is also a role in the Austrian value network.  

    
A generic role model for value networks for ITS services 
A new role model inspired by the ARKTRANS framework for ITS (Natvig, M. et al., 2009) is presented below 
and in Figure 3. The figure shows some typical logical links between the roles (nodes), e.g. between the 
ITS sub-system operator and the ITS sub-system provider and between the ITS service provider and the 
ITS service user. Value flows are not shown in the figure, as they will vary from one ITS service to another.  
The roles are as follows: 

 The ITS service user which is the entity, e.g. a person, company, organisation or authority benefitting 
from an ITS service. The person could for instance be a driver or a public transport customer, the 
company could e.g. be a commercial vehicle fleet owner and the authority could be a public roads 
administration managing the traffic in its road infrastructure. 

 The ITS service provider is the entity providing the ITS service to the user and the entity interfacing 
the user regarding service application provision, management of the implicit or explicit agreement 
with the user, invoicing, billing, user support etc. The ITS service provider could e.g. be a 
commercial private company, an organisation, a transport authority, a transport system operator or 
a public transport company.    

 

 
 

Figure 3: A generic value network for ITS services 

 The Data provider is collecting and providing the raw data that are needed for the provision of the 
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ITS service. The Data provider could be both private companies and transport infrastructure 
operators. Data could for instance be collected by a car manufacturer collecting information from 
the vehicle ICT system, it could be collected by a telecom company, it could be collected by a public 
transport operator, it could be collected by a road operator via the Roadside ITS sub-systems and 
it could be collected by a meteorological institute. The Data provider is responsible for the quality of 
the raw data and will normally perform some kind of quality assurance of the data before they are 
forwarded to the Data Processor, either as raw data or as aggregated data.  

 The Data processor is collecting or receiving the data from the Data providers. Value is added to 
the data as they are processed to be input to the ITS application supporting the actual ITS service. 
Data from one data provider may be merged and processed with data from other data providers. A 
road operator may for instance merge and process his own road and traffic status data from 
Roadside ITS sub-system with data from weather stations operated by a weather bureau as input 
to an ITS service informing drivers about the driving conditions. 

 The ITS subsystem provider is the ITS industry providing the intelligent transport systems with 
equipment used as Roadside, Personal, Vehicle and Central ITS subsystems (ISO 21217-1, 2014). 
A Roadside ITS subsystem could include a Roadside ITS station with several types of sensors and 
traffic signs and signals connected to it. A Personal ITS subsystem could be a smartphone with 
different types of sensors and user interface. A Vehicle ITS subsystem could include the Vehicle ITS 
station connected to many types of vehicle and driver sensors and an audiovisual interface to the 
driver.   

 The ITS subsystem operator is also assumed to be the owner of the subsystem. The subsystem is 
often used for collecting data and the Data provider very often has an exchange of value flows with 
the ITS subsystem operator, although they are in most cases the same legal entity, e.g. a road 
infrastructure operator that collects data by means of his roadside ITS stations. 

 The Support services provider is the entity providing support services enabling not only the ITS 
service provider to deliver the ITS service to the user but also other roles to exchange value flows. 
Providers of communication services is a typical example. Other ITS service providers are also 
included here in case an ITS service depends on other ITS services or vice versa. Security, e.g. 
security key management is also an example as well as infotainment providers and web services 
providers. Positioning services are also included here. 

 
Mapping of the Austrian model to the proposed generic model 
The Austrian model for ITS information services provided to the motorway drivers are mapped to the 
proposed generic model for value networks for ITS services in Table 1. As shown in the table the specific 
roles in the Austrian model is able to map to the generic model proposed in this paper. 
 

Role in proposed generic 
model 

Role in the Austrian model Comment 

 
ITS service user 

 
End user 

The End user in the Austrian model is the 
same as the generic role ITS service user. 
The actor fulfilling the role is also the 
same, i.e. the car driver. 

 
ITS service provider 

 
Service provider 

The two roles have the same 
responsibilities, e.g. providing the ITS 
service and being a user (customer) 
interface. 

Data provider Content provider No specific differences in the 
responsibilities, both are collecting raw 
data. 

Data processor Application provider No specific differences in the 
responsibilities 

Support services 
provider 

Data clearance Entity, Third 
parties, Data distribution, 
Position provider 

The Support service role in the generic 
model covers any type of service that is 
needed for the final provision of the ITS 
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Role in proposed generic 
model 

Role in the Austrian model Comment 

service. For each ITS service there will be 
a more detailed set of sub-roles for the 
Support service provider role.  

ITS sub-system operator  Present but not shown explicitly in the 
Austrian model 

ITS sub-system provider On-Board unit provider The ITS sub-system provided in this case 
is a simplified version of the Vehicle ITS 
sub-system.  

  
Table 1: Mapping of roles 

Examples 
The generic model for the value network is applied in a simplified example below. The ITS service studied 
is Traffic and road information defined in (ISO 14813-1, 2014) as: 
This service shall provide information about the current state of traffic and the road.  The traffic information 
shall show the traveler the current real-time state of traffic flows, including such things as speed, headway 
and congestion state, plus queues at toll stations, bridges and road ferry terminals.  Information about the 
road shall highlight such things as the presence of ice, snow, surface water and other conditions that have 
the possibility to affect the freedom of movement for road vehicles. 
 
Figure 4 shows how the ITS service is implemented in Denmark. The picture shows parts of Copenhagen 
city center (Vejdirektoratet, 2017a) on February 23, 2017 at 10:57. The ITS service user may also click on 
the 'Glat føre' (slippery roads) and 'Snerydning and salting' (Snow removal and salting) to show the road 
surface status.  
 

    
 

Figure 4: ITS service Traffic and road information in Copenhagen 

The ITS service user is in this case any traveller that plan to travel by car on the Danish road network. It 
could also be transport companies, commercial vehicle fleet owners, logistic analysers and media informing 



ITS World Congress 2017 Montreal, October 29 – November 2 
 
 

Impact evaluation of value networks for ITS services 
 

8 
 

the road users about the traffic and road status. The ITS service provider is the Danish Road Directorate 
which also covers roles like Data provider, Data processor and ITS subsystem operator. There are several 
Support service providers like communication companies, Danish weather service and Google Maps. 
Finally, there are ITS subsystem providers that have delivered equipment to the Roadside ITS stations and 
weather stations. During winter time there is a similar app for smartphones in operation (Vejdirektoratet, 
2017b). 
The generic model is also applied in Figure 5, which shows a simplified example on how a value network 
for a similar ITS service could look like. In this case the information to the ITS service user is sent directly 
to the driver as the ITS service: In-vehicle Real time road and traffic information (ISO 14813-1, 2014).   
 

 

 
 

Figure 5: Simplified Value network for ITS service: In-vehicle Traffic and road information 

There are three Data providers in this example. Data provider 1 is the car manufacturer collecting data from 
the Vehicle ITS subsystem. Data provider 2 is the road operator collecting data from the Roadside ITS 
subsystem. Data provider 3 is the meteorological institute collecting weather data from its own weather 
stations. The meteorological institute is also a data processor (not shown in the figure) as it also delivers 
weather prognoses. The Data processor is a commercial entity that collects data from data providers and 
adds value to the data by merging and handling the data in way that is suitable for providers of different ITS 
services. The ITS service user is the car driver as he/she receives the ITS service via an audiovisual user 
interface in the car. The value flow in the opposite direction (payment) could be an annual fee or it could be 
included in the payment for the car. There will also be other roles in the value network, e.g. providers of 
supporting services like communication services (not shown in the figure for simplification reasons).  
The example shows four types of value flow: Financial values (payment), Products (in this case the 
Roadside ITS subsystem), Information values and Immaterial values as knowledge, market preference and 
reputation. The example is not complete and the main purpose is just to show the principle of how a value 
network could look like.    
The introduction and implementation of the ITS service In-vehicle Traffic and Road status will have an impact 
on all the roles (nodes) in the example value network. Usually the impact evaluation is focusing on the 
impacts for the user and the society. However, the development of value networks for ITS services clearly 
shows that other roles than the user and society will also have an impact of an ITS service. Each of the 
roles will evaluate the positive and negative impacts against each other to find the net impact. The net 
impact will again be compared with the costs to evaluate whether being part of the value network is 
worthwhile. 
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The value network used for impact assessment 
The ITS service provider may want to have answers to the two questions:  1) Is the ITS service beneficial 
for my own business, for the users and the society and should we invest in the service? and 2) What have 
we learned from the implementation of the ITS service and how beneficial was it really? The value network 
for the ITS service supports the search for the answers to both questions. 
The impact evaluation that should take place before an ITS service is developed in details and implemented 
should give answers to amongst others the following questions: 
 

 What are the prerequisites, premises, frameworks and assumptions, interfaces to other ITS 
systems, and services (context) that are the basis for the impact evaluation. It is important that this 
is documented concerning transparency and re-examination of the impact evaluation. What is for 
instance, the assumed number of users and what is the status of the legal basis for the ITS service 
to be implemented?   

 What are the expected impacts (qualitative or quantitative and on a high level) in relation to traffic 
safety, comfort, security, efficiency, environment, availability for different types of users and 
economy for the actors that are involved in the use and provision of the ITS service? 

 What is the user willing to pay for the ITS service in case he or she has to pay for it, e.g. to a 
commercial ITS service provider? 

 Is the sum of the estimated values of the positive and negative impacts more than the estimated 
costs for the establishment and operation of the ITS service, i.e. is the ITS service sustainable 
concerning economy? This question could be difficult to answer before the service has been 
specified to a more detailed level and/or it has been in stable operation for some time. 

 Are the objectives for the implementation realistic as regards the possible achievement of the 
objectives? 

 Are there actors that are able to deliver the ITS service and the required support services and are 
they willing to enter into a value network and business model? 

 Are identified risks related to the implementation lower than the acceptable risk level and are there 
measures that could bring identified high risks down to the acceptable level? 

 
The value network could be used for defining the context for the ITS services. The value network will 
support the identification of the prerequisites, premises, frameworks and assumptions and interfaces to 
other ITS systems and services. The roles (nodes) in the network will be defined as well as their 
responsibilities. The value flows will for instance identify the dependencies and assumptions that the ITS 
service implementation is built on. As shown in the simplified example in Figure 5 the ITS service depends 
on the information flows from three different Data providers. As described later the context is an important 
part of the basis for the ex ante impact evaluation, e.g. for identifying and evaluating the risks related to 
the ITS service implementation and operation. 
The value network will be a crucial part of the basis for identifying and evaluating the economic impacts for 
the involved actors that fulfil the responsibilities of the roles in the value network. The values for each actor 
will be defined in the value network but it remains to estimate the money value and the volume of the flows. 
This is one of the most complex issues related to the impact evaluation of ITS services. In traditional impact 
evaluations of new road infrastructure there are well-known transport models that are able to calculate the 
number of users of the new infrastructure. There are also well-known empirical data on the benefits and the 
cost attributes such as accident costs, environmental cost and delay costs. The same models and the same 
empirical data on benefits does not yet exist for many ITS services. Take for instance the example in Figure 
5 that shows the service and payment (value) flows between the ITS service user and the ITS service 
provider. How many users in a city will use the Real-time road and traffic information if implemented in the 
city? How many minutes and seconds will the user save when using the service? Will the user always use 
the service when he/she travels by car? How much is the user willing to pay for the service?  For the ex 
ante impact evaluation there has to be several assumptions taken by the ITS service provider. Too optimistic 
or wrong assumptions may cause that ITS services are implemented on an erroneous impact evaluation. 
Many of the questions above could be answered in the ex post evaluation, e.g. by surveys but that could be 
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too late.  
It should be noted that the value network as described in this paper does not include the impacts for the 
society, as the society is not part of the value network role model presented in this paper. The society will 
for instance have economic impacts as reduced traffic accident costs, reduced environmental costs and 
reduced infrastructure costs in those cases where the ITS service reduce the need for new transport 
infrastructure, e.g. by a more effective use of the infrastructure.   
The user acceptance and willingness to pay for the ITS service are important issues when it comes to an 
evaluation of whether an ITS service should be implemented or not. The value network will support the 
calculation of the fee to be charged by the ITS service provider in those cases where there is no public 
funding of the ITS service and there is a commercial ITS service provider interfacing the user. In the example 
in Figure 5 the ITS service provider has a payment flow to the Data processor that again has three payment 
flows to the Data providers. The price that has to be paid by the ITS service user will depend on the price 
the ITS service provider has to pay to the Data processor and the price the Data processor has calculated 
will again depend on what he has to pay to the three Data providers.  
The sum of the negative and positive impacts should be more than the costs for the implementation and 
operation of the ITS service. Otherwise the ITS service is not economically sustainable and should not be 
implemented. Most of the economic positive impacts will be the reduced costs for a reduction in fatal 
accidents, travel time and pollution. However, these impacts will be beneficial for the society and the user 
but not so much for the commercial roles in the value network. It will be less complex to find the balance 
between benefits and costs as long as all roles are only public organisations, only road operators or only 
transport authorities. It will be more complex to find the right balance in those cases where there is a mixture 
of commercial and public roles or there are only commercial roles. As the society will collect most of the 
benefits it seems fair that the society is funding whole or parts of the ITS service implementation and 
operation. The value network will support the identification of benefits and cost for the different roles in the 
value network and the fair distribution of public funding.   
The ITS service objectives should be clearly defined at a very early stage of the lifecycle of the ITS service. 
The value network will support the evaluation of whether the objectives related to the economic objectives 
are realistic or not. An objective could be that the ITS service should be economically sustainable and the 
value network will support the evaluation of whether the objective is realistic. The value network will enable 
that each actor (node) and each value flow is studied and checked to ensure that there are no weak links 
threatening the sustainability. 
The value network will also identify present and potential new actors in the provision of the ITS service. The 
identification of the actors is quite important in an ex ante impact evaluation because it will reveal if there 
are missing actors to fulfil the responsibilities of the roles (nodes) in the value network. It will also enable to 
evaluate ex ante if the value network is as expandable and flexible as it has to be to cover any reduction or 
increase in the use of the ITS service. Each of the actors will need their own business model to get involved 
in the value network but it seems to be outside of the scope of the ex ante evaluation to require each actor 
to provide their business models to the evaluators. This is also a reason for that the value network should 
be flexible enough to let new actors in if one or more actors want to get out.   
Finally, the value network will support the identification of risks that could represent obstacles to the 
implementation and operation of the ITS service. Each of the nodes (roles/actors) and the value flows will 
have risks like lack of availability, quality, timeliness, confidentiality and integrity. This will be crucial for all 
the safety related ITS services where incorrect management of the risks may have fatal consequences. 
Hence, in an ex ante impact evaluation it seems quite important to evaluate the risks that could occur. If the 
risks are too high, even after possible measures have been implemented, the ITS service should not be 
implemented.  
 
 
Conclusions 
The impact evaluation for ITS services is very often focusing on the impacts for the user and the society 
while the roles in the value network enabling the provision of the service have not had the same focus. 
This seems to partly be due to that the impact evaluation methods for new transport infrastructure is not 
applicable for all types of new ITS services and partly due to lack of empirical data enabling more 
quantitative evaluation of the impacts. This paper argue that establishing and evaluating value networks 
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for ITS services could fill part of the gap between the well-known methods for impact evaluation of new 
transport infrastructure and partly missing methods for the new domain of ITS services. There is often 
focus on that there should be a sustainable business model for an ITS service. This is of course important 
for the ITS service provider but an ITS service is very often build on a value network where for instance 
providers of information and communication services and other ITS service providers are crucial. Hence, 
the focus should shift from sustainable and robust business models for the ITS service providers to a 
sustainable and robust value network for the ITS service. A generic role model for an ITS service value 
network is proposed in the paper. The roles are described by a high-level set of responsibilities and should 
be more detailed, e.g. by sub-roles, for the ITS service subject to an impact evaluation. The primary 
objective of the role model presented in this paper is first to be a framework that is so generic that it could 
be used for any real-life configuration of existing and new actors. The paper also describes how the value 
network could support impact evaluation focusing on ex ante evaluation, i.e. an impact evaluation before 
the ITS service is implemented with the primary objective to decide whether the ITS service should be 
implemented or not. The value network will support both defining the ITS service context, the expected 
impacts for all the actors involved in the service provision, it will support the identification of costs and 
benefits and the relationship between those two factors, it will support the establishment of the value 
network and it will support the identification and assessment of risks related to the implementation of the 
ITS service.     
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