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Abstract
In the last two decades, traffic Incident Management (IM) has become an advanced new tool
to reduce and prevent congestion on the road network, especially in urban areas. IM involves
the coordinated interactions of many public and private actors. To support these tasks in an
effective way, advanced information systems are increasingly important. This paper offers a
broad overview of the principles and practices of IM, with particular reference to the Dutch
situation. It aims to provide an empirical analysis of the critical success conditions for
effective IM in the Netherlands based on an Internet survey questionnaire administered to
stakeholders.
Keywords: traffic incident management, organization, information systems, actor-network
approach
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1. INTRODUCTION
Only a few centuries ago, 20 per cent of the worlds population lived in cities. With more than
half the population living in urban areas since 2007, there is a gradual transition of our society
towards what has been called the ‘urban century’. This transition is continuing with
urbanization rates exceeding 70 per cent in various European countries (Mega, 2010). This
mega-trend in population movement towards the city is the result of an exponential growth in
world population and a rural-urban drift (Nijkamp and Kourtit, 2011). According to a
European Commission (2010) report, the urbanization rate may have risen to about 80 per
cent in the EU. The phenomenon of the ‘Urban centuary’ raises many research and policy
concerns.
Clearly, policy makers have made many efforts in the last 20 years to design policies which
promote the use of Information and Communication Technologies (ICT) in order to realize
sustainable urban development. The digital revolution enabled cities and policy makers to
realise the link between ICT and urban development. As a result, various forms of city
concepts have been developed including such as; wired cities (Dutton, 1987); technocities
(Downey and McGuigan, 1999); creative cities (Florida, 2005); knowledge-based cities
(Carrillo, 2006); real-time city (Townsend, 2000; Calabrese et al., 2011); WIKI cities
(Calabrese et al., 2007; Ratti et al., 2007); digital cities (Komninos, 2008), Live City (Resch
et al., 2012) and one of the latest concepts is the smart city.
Smart cities can be defined as “territories with a high capacity for learning and innovation,
which results from the creativity of their population, their institutions of knowledge creation,
and their digital infrastructure for communication and knowledge management” (Komninos,
2006). The term ‘smart city’ is often used interchangeably with intelligent, wired, or digital
city. Hollands (2008) provides a comprehensive review on the smart city concept. The role of
ICT is the main smart city subject discussed in the literature. Smart cities are mostly related
with the design and applications of ICT – both as digital infrastructure and ICT usage – at the
level of cities and regions (Komninos, 2002). Digital technologies have changed our ways of
living and working. For example, the relationship between physical travel and
telecommunications has been studied extensively in the literature as an objective to
understand the direction in which the use of telecommunications influence mobility behaviour
(Nobis and Lenz, 2009). Mokhtarian (2003) has identifies four possible relationships between
physical travel and telecommunications: Substitution, complementarity, modification, and
neutrality.
There is a great potential for digital technologies which should be exploited for the better
management of complex urban systems. These systems are marked by connectivity and
accessibility, and need to be governed from a systematic perspective in which ICT may plays
an important role. An important problem in densely-populated urban agglomerations is the
vulnerability caused by traffic accidents. This paper aims to map out critical success factors of
Incident Management (IM) which is based on advanced digital technologies. The paper
presents the results from an empirical application of IM in the urbanized part of the
Netherlands. It starts of with a broad overview of IM, with particular emphasis on the Dutch
situation. It then highlights the regulatory framework involved with effective traffic IM. The
critical success factors are derived by using an Internet survey questionnaire administered to
the relevant stakeholders. The overall aim of this paper is to address the role of traffic IM,
with the goal to reduce and prevent congestion on the road network, especially in urban areas.
Section 2 describes the challenges to reduce the inefficiencies of present-day urban systems.
In Section 3, we first look at developments in the Netherlands in terms of regulation, policy,
mobility, and safety issues. Section 4 focusses in more detail on the public and private actors
involved, and the emergence of the information chain based on an actor-network approach. In
Section 5 we present our main findings from the Internet survey. Finally, in Section 6, we
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analyse the increasingly important role of information, and the introduction of new
information concepts to support traffic IM.
2. TRAFFIC INCIDENT MANAGEMENT
Europe has a relatively high population density, and consequently also a dense transportation
network, especially in and around urban agglomerations in Western Europe. This region is
one of the most urbanized areas in the world. High density networks may become vulnerable
in peak hours. This prompts the question whether information technology can be instrumental
in guaranteeing these networks a smooth throughflow in urban areas. Road networks are part
of a country’s transport infrastructure, and are therefore subject to general transport policies.
Traffic incidents have a significant impact on the normal operation of road networks. This
impact has a vast effect on all road users and the surrounding community. Casualties need to
be recovered quickly from the scene of an incident, and secondary incidents need to be
avoided. Traffic delays due to incidents result in loss of time, disruptions to public transport
schedules, financial loss to freight operators and businesses, and increased vehicle emissions
due to traffic idling for extended periods of time.
An ‘incident’ is generally defined as “an unforeseen (unpredictable) event that impacts on the
safety and the capacity of the road network and that causes extra delay to road users”
(EasyWay, 2011). The term ‘incident’ is defined in the Dutch regulatory framework as “all
the events (such as accidents, dropped cargo, stranded vehicles, collisions with incidents
involving hazardous materials), which affect (or may affect) the capacity of the road and
hinder the smooth flow of traffic with the exception of broken down vehicles on the hard
shoulder, where there is a minimal and acceptable risk regarding the traffic flow and safety of
the other traffic” (Dutch Ministry of Transportation and Water Management, 1999). Each EU
Member State has its own strategy and definitions for handling traffic incidents (Dutch
Ministry of Transportation and Water Management, 1999; ECMT, 2007; UK HWA, 2009;
CEDR, 2011; EasyWay, 2011). Central in all these definitions are the planned and
coordinated measures for safe and quick restoration to normality. IM is, in general, the policy
that, through a set of measures, aims to reduce both the negative effects on the traffic flow
conditions and the effects on safety, by shortening the period needed to clear the road after an
incident has happened. It can also been seen as a process to detect, respond, and remove
traffic incidents, and to restore traffic capacity.
The handling of an incident can be described on the basis of the activities necessary to reduce
the damage caused by an incident. This serves to show where problems arise in the clearing of
incidents, and is useful for determining what measures are needed (Knibbe et al., 2006;
Immers et al., 2009). In the literature there is no general agreement on the different phases of
IM (see Table 1; Özbay and Kachroo, 1999; Nam and Mannering, 2000; Corbin and Noyes,
2003; US FHWA, 2000; Dutch Ministry of Transportation and Water Management, 2005a;
UK HWA, 2009). In our analysis, we use Zwaneveld et al.’s (2000) simplified version of IM
phases, which comprises four phases: alerting; response and arrival; action; and
normalization. In some examples, the detection and warning phase are combined. In the
literature, sometimes the normalization and flow recovery time are also combined into one
phase. The verification phase is also an important process. However, in many examples, this
phase is not included. An attempt to create a shared European agreement on the process
phases can be found in CEDR (2011).
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Table 1: Differences in the definition of traffic IM process phases
United States
Europe
Europe
Netherlands
Federal Highway CEDR (2011)
EasyWay (2011) Zwaneveld et al.
Administration
Deployment
(2000)
(2000)
guide

detection
verification
response
site management
clearance

discovery
verification
initial response

discovery
verification
initial response

detection

Netherlands
Dutch Ministry of
Transportation
and Water
Management
(2005a)
alerting

warning
response
driving or arrival
scene management scene management operation or action action
recovery
recovery
normalization
normalization
restoration to
restoration to
flow recovery
normality
normality
normality

Strategies to prevent incidents are, of course, preferable to strategies designed to respond to
incidents. In many cases, human or technical failure plays an important role (Wegman, 2007).
The main causes of road deaths are speeding, driving under the influence of alcohol or drugs,
and not using seat belts1. Governments need to ensure that comprehensive laws cover the
main risk factors (World Health Organization, 2009; European Transport Safety Council,
2011).
Traffic IM can be seen as a special case of (simplified) crisis or disaster management in terms
of organization and work processes. Disaster management involves a cycle which should
consist of an organized effort to mitigate against, prepare for, respond to, and recover from a
disaster (FEMA, 1998). Informed decisions are a prerequisite for the formulation of
successful mitigation, response, preparedness, and recovery strategies. To a great extent,
however, successful strategies depend on the availability of accurate information presented in
an appropriate and timely manner (Grothe et al., 2005). This is more or less in line with traffic
IM. Cooperation between the emergency services, in terms of coordination, communication,
and information-sharing, is becoming increasingly important in order to apply traffic IM
successfully. The emergency services have traditionally been alerted and have shared
information via traditional landline and mobile phone calls. Historically, each organization
has developed information systems which are primarily designed as closed systems that
mainly support their own specific IM tasks. Even within organizations there are still many
problems in terms of system diversity, architecture, and standards used. However,
organizations have begun to realize that introducing new interoperable system concepts is
important for significantly improving cooperation. It is important to observe that almost all
information has a spatial (geographical) component, so that geo-science tools – especially in
urban areas – play a crucial role for developing innovative ICT tools for traffic IM. We now
provide a concise overview of recent IM developments in the Netherlands.
3. IM DEVELOPMENTS IN THE NETHERLANDS
3.1. Introduction
The origin of traffic IM can be found in the US (Koehne et al., 1991). To “keep Washington
on the move”, an Incident Response (IR) programme has been initiated by the Washington
State Department of Transportation (WSDOT), which started as a pilot in 1990. Washington
1

http://ec.europa.eu/transport/road_safety/topics/behaviour/index_en.htm
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is a state of contrasts: on the one hand, the state has vast unpopulated areas. On the other
hand, it has a number of large urban areas which have major mobility problems. In the northwestern part of Washington, Seattle and Tacoma form a large conurbation. Vancouver in the
south-west of Washington is a part of the cross-state Portland conurbation. The SeattleTacoma conurbation is most comparable with the Dutch traffic situation in terms of mobility
problems. This area is a vast metropolitan area that has a population of about 3.2 million. The
size and population density of the Seattle-Tacoma metropolitan area are roughly comparable
with that of the northern part of the main Dutch urban area, the Randstad (Lassche and
Jacobs, 2009). In 1991, the Washington State Department of Transportation commissioned a
study that led to the "Framework for developing Incident Management Systems" (US FHWA,
1991)2.
The US definition of Traffic IM is “a planned and coordinated process to detect, respond and
remove traffic incidents and restore traffic capacity as safely and quickly as possible” (US
FHWA, 2000). Events like September 11 in 2001 and the widespread impacts of major
weather events like Hurricane Katrina in 2005 caused the realignment and redefinition of
traffic IM, and underscored its critical role in national preparedness. Transportation agencies
are recognizing that traffic IM is more than just a tool for increasing mobility and reducing
congestion. In 2003, the U.S. Department of Homeland Security developed the National
Incident Management System (NIMS)3 which provides a framework for incident planning and
response, at all levels, regardless of cause, size, or complexity (US Department of Homeland
Security, 2008). All incident responders came to understand that it is increasingly important
to be aware and understand each other’s role, regardless of incident size or scope. The
Netherlands is the first country in Europe where a formal structure for IM was introduced in
the early 1990s.
3.2. Regulation on mobility and safety
In the Netherlands, the Ministery of Infrastructure and Environment is responsible for public
works, transport, and water management, which includes the maintenance of the primary road
network of 3,249 km, ensuring that the infrastructure is safe and in a good state, and that the
flow of vehicles is as smooth as possible. The Dutch national government has only limited
possibilities to enforce strict rules regarding IM because of the large number of involved
organizations and the many laws that (in-) directly deal with IM. Therefore, IM was built
upon the existing rules and responsibilities of the parties involved. The first policy rules
focussed more on mobility issues. Later, the policy rules focussed more on the safety of
emergency workers and road users, and on specific measures for towing services. A clear list
of priorities has been set in mutual agreements between the emergency services (Dutch
Ministry of Transportation and Water Management, 2005a; 2007).
Regulating the traffic flow around incidents by means of regional traffic centres, and ensuring
the safety of the people involved are the most important tasks of the road inspectors, which is
a task for the Police in normal situations. Effective use of the road network is achieved by
ensuring that the infrastructure is safe and in a good state, stimulating a smooth traffic flow
and reducing traffic jams as much as possible. Rijkswaterstaat is also responsible for the
speedy and safe restoration of traffic circulation4.
2
Since then this handbook has been updated twice (US FHWA, 2000; US FHWA, 2010), so IM has a history of over 2 decades. The US
traffic IM policy are stated in the ‘National Unified Goals’ (NUG): (1) Responder Safety, (2) Safe and Quick Clearance, and, (3) prompt,
reliable and interoperable communications which are to implemented by 18 strategies (US FHWA, 2010).
3
http://www.fema.gov/emergency/nims/
4
Tuning and safeguarding the interests of all involved parties makes it possible to act satisfactorily on the basis of violating Article 5 which
is concerned with endangering road safety. The Road Traffic Law (1994) lays down additional rules based on Article 2 of the Road Traffic
Law (1881) or Wrongful act (Civil law book Article 6:162 BW and Rijksweg 12-arrest HR 19 December 1975, NJ 1976/280) against
Rijkswaterstaat or infringement of title of ownership of Rijkswaterstaat as road owner. Removing damaged vehicles from incidents, stalled
vehicles, and lost cargo (spilled loads) from roads is based on laws in the private domain as a result of a tort (Wrongful act) committed
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IM in the Netherlands is primarily based on two basic regulations which have improved the
organization of the salvage process. First, there is the national private car (NPR) regulation,
whereby every private car in the Netherlands must have compulsory car insurance for primary
post-accident recovery. The policy thus covers the costs (in kind) of the recovery of the
vehicle at the scene of the incident, and its transfer to the first available safe location, such as
a petrol-filling station or parking place. This means that, immediately after an accident, a
salvage company can be called to remove the vehicle(s) from the main lane, instead of first
calling the Police to investigate the situation. This saves not only time in dealing with an
incident but also reduces the risk of subsequent accidents. This results in a reduction of
handling time of 15 minutes (Feenstra et al., 2002; Immers, 2007b). The second regulation,
the National Truck Regulation (NTR), is similar to the NPR, but for trucks and lorries. The
reduction in handling time is 60 to 90 minutes (Dutch Ministry of Transportation and Water
Management, 1997). Many trucks in the Netherlands are not insured for primary post-accident
emergency recovery. The main Dutch road authority (Rijkswaterstaat) guarantees the
transport costs to a safe (working) spot5.
In practice, there are a number of relevant laws, directives, and guidelines which have a direct
or indirect relationship with the daily use of operational information systems. Examples are:
the descriptive location identification system; the multidisciplinary questioning protocol; and
incident evaluation. (see Dutch Ministry of Transportation and Water Management, 2003a,
2003b, 2004a). The Netherlands is one of the first European countries where IM regulations
were established to create a solid basis to develop a professional IM organization and
different specific IM measures.
3.3. Balance between policy and operation
Before 1975 there were a limited number of highways, and traffic jams did not lead to major
problems in terms of mobility and safety on a nationwide scale. Between 1975 and 1995
many new main roads were built, leading to a large increase in mobility, which in turn led to
serious congestion problems. The issue of traffic jams caused by incidents then came high on
the political agenda. Until that time, incidents were handled only by the Police (Dutch
Ministry of Transportation and Water Management, 2010). In general, traffic becomes
congested when the demand is greater than the supply. The ambition of the government,
defined in the Memorandum on Mobility (Dutch Ministry of Transportation and Water
Management, 2004b), is to provide reliable and smooth travel over the entire travel trip by
2020. IM is one of the main pillars of the dynamic traffic management programme that is
applied to the Dutch road network. In the policy framework Better utilization of existing
infrastructure (Dutch Ministry of Transportation and Water Management, 2008a), IM is
regarded as one of the structural measures for a network-wide approach. Traffic incidents can
have different effects at specific locations or times in the day. Therefore, in the Netherlands, a
segment approach is currently been considered (Dutch Ministry of Transportation and Water
Management, 2012).
against the road operator. This power is described in the Policy rules for Incident Management (Dutch Ministry of Transportation and Water
Management, 1999) (Staatscourant 27 April 1999, No. 89 and amendments of 5 March 2003, 15 September 2004, and 19 November 2007).
5
For this first initial recovery, the towing company nearest to the incident location will be used. In 2008 more than 4000 truck incidents took
place (of which approx. 750 were accidents), with a monthly average of more than 330. In incidents involving trucks it tends to take some
time before the main lane can be cleared for other traffic, thus causing traffic congestion.
A broken down vehicle which is left on the highway without any passengers can also be removed by the Road Authorities or the Police. The
costs for towing are borne by the car owner. Similarly, there is a delayed and fast towing measure for trucks (Staatscourant 27 April 1999,
No. 89 and amendments, 9 November 2007/ Nr. RWSCD BJV 2007/28228). Delayed towing is a first towing to remove the truck from the
driving lane. The fast towing measure is a first towing where no special measures are taken to avoid the damage to the truck. These measures
are taken when there is a hinderance to traffic flow and safety. The costs for these towing activities are borne by the Road Authorities (Dutch
Ministry of Transportation and Water Management, 2008a). The Initial Safety Measures for Incidents on Motorways for the emergency
workers defines how to secure an incident situation (Dutch Ministry of Transportation and Water Management, 2005b, renewed in 2011).
This results in a lower probability of a secondary accident.
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The cost-effectiveness of IM measures in terms of traffic flow, safety, and sustainability is
high on the political agenda. Traffic organizations need to achieve a balance between
(economic) benefits and investment in a broad range of traffic management measures. In the
Netherlands, historically, there has been considerable experience with the implementation
and evaluation of traffic management measures. Since the 1990s there has been a tendency to
a shift from the building of new infrastructure to a better utilization of existing infrastructure.
The results of this policy have become clearly visible for road users. Since 1970, this has
involved the development and implementation of many traffic measures, such as traffic
signalling, ramp metering, variable message signs, and specific IM measures.
Approximately 13 per cent of the traffic jams on Dutch roads are the result of incidents such
as crashes and vehicles shedding their loads. The majority of these traffic jams are caused by
incidents with cars (Dutch Ministry of Transportation and Water Management, 2004b). All
these traffic jams contribute significantly to the economic damage. A traffic jam also creates
an unsafe traffic situation, and in many cases collisions occur in the tail of the jam. This
entails the risk of further material damage, as well as injury. Therefore, there is sufficient
reason to limit, as far as is possible, the length and duration of such traffic jams. With the
introduction of various measures (organizational and technical), it is possible to shorten the
total incident duration and vehicle-loss hours. Since the introduction of IM in 1994, by 2004
there has been a reduction of 25 per cent in the average time of incident-related IM actions
(Grontmij, 2004). Between 2004 and 2008 the incident duration decreased by another 10 per
cent. The target is that, by 2015, the 2008 process time will be reduced by another 25 per cent
(Dutch Ministry of Transportation and Water Management, 2008a).
At the beginning of the 1970s there were over 3000 fatal casualties (see Figure 2). By 2020
the Dutch government plans to reduce the number of fatal casualties to 500, and the number
of injured to 10,600. In 2010 there were 640 fatal casualties, and approximately 17,000
injured. The goals are defined in the strategic plan Traffic safety (Dutch Ministry of
Transportation and Water Management, 2008b) which includes an action programme, which
describe the specific measures.

Figure 2a: Number of fatal casualties
Figure 2b: Policy goals related to fatal casualties
Source: Dutch Ministry of Transportation and Water Management (2010).

3.4. Type and number of incidents: the problem of registration
On a yearly basis there are over 100,000 incidents (see Table 2: Leopold and Doornbos,
2009), varying from small accidents to major multi-vehicle incidents, causing casualties and
damage to the road and its supporting structures. While relatively few incidents involve
trucks, these incidents cause immediate, large-scale traffic jams that catch public attention.
Because there are different organizations involved in the operational handling of IM, there are
some difficulties in giving exact figures on IM. The main problem is the definition of
different types of incidents. For example, for the nationwide Network Information System
(NIS) of the Rijkswaterstaat (the Road Authority), there are four types of incidents:
breakdown of vehicles; incidents with only material damage; those involving injured persons,
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death, fire, and dangerous goods; and investigation of guilt or crime6. Another aspect is the
goal of registration. The traffic control centre is responsible for registering (logging) all the
incident data to support the complete IM process. These registrations are basic input for all
other off-line processes such as IM-evaluation and statistical accident registration. However,
the Road Inspector is the main source for all relevant data, but his primary task is to clear the
incident site as soon as possible. Registration is considered a secondary, low-priority task.
The involvement of towing services is financially regulated in contracts, which gives another
economic drive for good registration. Also data conversions from the regional traffic centre to
the national Network Information System (NIS) cause some loss of data quality. Table 2b and
2c contains the incidents registered by towing services.
Table 2 (a): Number of incidents in the Netherlands
Breakdown
Only
Heavy
of
material
accidents
vehicles
damage
(injured,
trucks)
61,287
12,926
1,720
number of
incidents
61%
13%
2%
percentage of total
incidents
36% 22% 26% 13% 17% 10%
contribution to
cars trucks cars trucks cars trucks
reduce incident
time (1994-2008)
Approximately 30%
mean contribution
reduction time
(1994-2008)
13%
6%
9%
3%
5%
2%
contribution to
cars trucks cars trucks cars trucks
reduce incident
time (2004-2008)
approximately 10%
mean contribution
reduction time
(2004-2008)
Source: Leopold and Doornbos (2009).
Table 2 (b): Registered private cars
number of
2000 2001 2002 2003 2004 2005
incidents with
passenger cars
breakdown
1141 1912 3096 3582 4831 5893
unknown
7471 5861 6098 6157 6047 6041
accident
15832 18138 17661 18663 20798 20692
Total
24444 25911 26855 28402 31676 32626

2006

Unknown

24,681
24%
-

-

2007

2008

2009

2010

11380 15847 22736 24558 33472
153
171
198 7399
123
24366 25294 24465 20571 20160
35899 41312 47399 52528 53755

6

There are five Regional Traffic Management Centres, and each use their own registration and information systems, and also use different
definitions of incident categories. Morever, not every incident (for example, a broken-down vehicle) is registered. The breakdown of vehicles
on the hard shoulder, where there is a minimal and acceptable risk regarding the traffic flow and safety, is handled by the ANWB (Royal
Dutch Automobile Association) without the involvement of the Road Inspector of the Rijkswaterstaat. The Police have their own
classification.
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Table 2 (c): Registered trucks
number of
2000 2001 2002 2003 2004 2005 2006
incidents with
trucks
breakdown
440 639 771 948 1051 1204 1559
load
7
14
21
11
2
4
unknown
6
5
8
38
8
16
10
accident
644 835 787 709 764 927 777
Total
1097 1493 1587 1706 1825 2151 2346

2007 2008 2009 2010

2057 2678 3008 3384
3
1
4
20
12
39
1034 1058 933 841
3098 3757 3953 4364

3.5. Economic costs of congestion and benefits
Recurring congestion occurs when normal traffic demand exceeds the physical capacity of the
freeway. This congestion typically occurs due to systematic capacity shortages during high
traffic volume periods (e.g. morning and afternoon peak periods), and is predictable in terms
of its location, duration, time, and effect (Skabardonis et al., 1997). Non-recurring congestion
is the result of a short-term reduction in the capacity of a roadway (e.g. traffic incidents, work
zones, special events etc). In the Netherlands, traffic accidents and delays are estimated to
cost €10.4-13.6b/year of which delays alone cost €2.8-3.6b/year. Delays attributable to
incidents amount to 12 per cent of this, i.e. €336-432m/year. IM is estimated to avoid €100130M in social costs compared with an annual investment of €27m, implying a high
Benefit/Cost Ratio (BCR) of between 4 and 5 (Leopold and Doornbos, 2009). The financial
sacrifices of road usage in congested urban areas is indeed significant.
4. IM AS AN ACTOR-NETWORK APPROACH
IM in the Netherlands depends on cooperation between Rijkswaterstaat (the Dutch Road
Authority) and other emergency response services. Together, they have set up new guidelines
and protocols in order to shorten the time which is needed to clear the road after incidents.
These guidelines are discussed and established in the National IM Platform. The cooperation
between different organizations is clearly defined in Article 2 of the Policy Rules (Dutch
Ministry of Transportation and Water Management, 1999). This was the initial start of the IM
network which can be seen as a public-private partnership. To get a full picture of this
network, we first look at how IM was introduced in different stages. Then we look in more
detail at the actors, their role, and the legal mandate. Finally, we focus on how IM is
becoming an information network.
4.1. IM development stages
Between 1995 and 2010, the development of IM in the Netherlands began to take shape, and
was introduced in six different stages or time frames which partially overlap (see Figure 3,
based on Zwaneveld et al., 2000).
The ‘orientation’ stage started at the end of the 1980s with an orientation on international IM
activities. A number of to the USA, England, and Sweden confirmed and stimulated the ideas
on IM in the Netherlands (Dutch Ministry of Transportation and Water Management, 1998,
2002, 2006, 2009). McKinsey and Company (1995) investigated the causes of congestion in
the Netherlands. The audit revealed that the congestion caused by incidents was a significant
proportion of the total. This stage ended in 1995 with the publication of an IM manual. (Dutch
Ministry of Transportation and Water Management, 1995).
The ‘pilot project’ stage started in 1994 and ended in 1997. Following the Action plan for
implementing the recommendations from the report Traffic jam poor road management
(McKinsey and Company, 1995), in 1996 and 1997 this resulted in the preparation of four
pilot projects for national implementation. Several IM measures were tested on motorways
around the cities of Utrecht, Rotterdam, and Amsterdam, which laid the basis for the national
9

introduction of the Policy Rules for IM (Dutch Ministry of Transportation and Water
Management, 1999).
The ‘organization’ stage started during the previous stage, and ended in January 1997 with
the foundation of the ‘Project office for Incident Management’. Several emergency services
are represented within this organization, e.g. the Police, Fire Brigade, transport authorities,
motorway operators and insurance companies. The platform’s task is to implement the
national regulations and different IM measures. To this end, the platform has formulated
agreements about the cooperation between the emergency services on motorways. Additional
measures were prepared and initiated to accelerate the handling of the different IM phases
(Dutch Ministry of Transportation and Water Management, 2005b). The ‘implementation’
stage started in 1997, and consisted of the national introduction of IM measures. To limit the
social damage that occurs when traffic jams form around incidents, in the late 1990s the
Rijkswaterstaat signed a covenant with the Insurers’ Association and the sector organizations.
The Rijkswaterstaat is committed to implementing IM measures on the Dutch trunk road
network. The aim of these IM measures is to ensure the safe and quick handling of incidents
so that the traffic flow restrictions caused by an incident are lifted as quickly and safely as
possible. It goes without saying that good victim assistance and the safety of both emergency
service workers and other road users are important considerations.
The ‘professionalization’ stage was created with the establishment of the IM Consultation in
2008 and the reports Guide to professional IM (Immers, 2007a, b) and Smart goals for IM
(Immers and Landman, 2008). This phase is characterized by the increasingly close
cooperation of partners and the sharper demarcation of responsibilities and powers.
Currently, we are in the ‘integration’ phase which is characterized by increased road use,
higher expectations of road users, and high ambitions in terms of traffic flows and safety. This
is closely linked to financial cuts in IM services and a slow retreat of the role of the police in
IM tasks that make it necessary for all parties to work together even more closely with an
emphasis on better communication and information sharing.
Since the start of the professionalization and integration phases, information-sharing between
the emergency services involved has become increasingly important for a quick and
appropriate response. These efforts have a direct correlation with public safety and mobility.
Information-sharing allows multiple agencies to identify the necessary resources and provide
coordinated traffic IM. It also provides the motoring public with information upon which to
base their travel choices. With the introduction of various measures (organizational and
technical) it seemed to be possible to shorten the total incident duration and lost vehiclehours. However, it is important to realize that the public and private IM actors involved have
their own specific task and legal responsibility. This is an important constraint to develop new
information architectures and systems to improve collaboration between different IM chain
members.
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Figure 3: IM development stages in the Netherlands

4.2. Public IM actors
The public IM emergency services are the Road Authority, Police, Fire Brigade, and the
Ambulance services. The Rijkswaterstaat has, in the context of the law the
Rijkswaterstaatworks Management Act (1996), the public responsibility for the efficient and
safe use of the main road network7.
The Dutch Police Law (1993) makes the Police responsible for settling the incident. Most
incidents on the highways are reported by the 112 emergency lines coming in to the control
room of the Police. They will inform the surveillance units of the Police and, if necessary the
Fire Department Control Centre, the Ambulance Dispatch Centre and the regional traffic
centre. The Police coordinate the effective handling of the incident with the other emergency
services. In the case of disasters, this responsibility shifts to the Fire Department and
Municipality. The handling of IM by the Police is based on the Dutch Road Traffic Law
(1994). Under Article 2 of the Police Law, the police have the legal responsibility to support
public transportation with IM-related tasks, in terms of road safety and towing services.
The activities of the Fire Brigade are based on the Dutch Fire Brigade Law (1985) and the
Dutch Municipality Law (1992). Their primary tasks are ministering first aid to road victims,
removing victims from crashed (damaged) cars, and avoiding or reducing the release of toxic
or dangerous substances. The Ambulance team makes an estimate of the magnitude of the
injured, determines which victims need first aid, and handles life-threatening situations based
on the Dutch Law on Medical Aid in Accidents and Disasters (WGHOR, 1991). In
cooperation with the Fire Brigade it assists in removing victims from damaged vehicles. In
2010 the legal basis of the Police, Fire Brigade and Ambulance was replaced by the Dutch
Law on Safety Regions (2010). Private actors also play an important role in the daily handling
of traffic IM. Hence, information systems need to have clearly defined interfaces to share
public-private information.
4.3. Private IM actors
Towing, repair, and insurance services are the main tasks of private IM parties. To structure
these activities on a nationwide scale, different foundations have been formed. Salvage help
7

In the Netherlands, there is one National Traffic Management Centre for the coordination of major incidents. For the daily operational
tasks, there are five Regional Traffic Management Centres, from which traffic management measures can be taken for the entire road
network. These centres are managed by the Rijkswaterstaat, and are in close contact with the Central Dispatch Centre of the National Police
(KLPD), the control rooms of the Regional Police and other emergency services (Dutch Ministry of Transportation and Water Management,
2000). The Netherlands Traffic Centre (VCNL)’s main objective is to stimulate a safe traffic flow, and provide reliable travel information.
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after an incident is a private matter between the insurer and the driver of the vehicle, arranged
through an insurance policy. Insurers have assigned the execution of this service to Alarm
Control Centres.
The Netherlands Incident Management Foundation (SIMN) is responsible for the towing of
passenger vehicles (Gross Vehicle weight of <3500 kg) on the major roads in the Netherlands.
The Foundation was established to provide support to the Road Authorities for their efforts in
the area of IM. In the Netherlands, passenger cars need at least liability insurance. In this
liability insurance coverage, a fee is included for initial emergency towing services, after an
accident, to a safe location, such as a gas station or a parking lot. Towing aid is a private
matter. The insurers have assigned this task to the call centres. The Foundation ensures the
involvement of individual companies. This operational role is fulfilled by exploiting what is
called the National Central Hotline (LCM)8.
The Lorry Incident Management Foundation (STIMVA) is responsible for the central
coordination of the use of towing services and equipment. In practice, this is a cooperation
between insurance companies, the Dutch branch organization for Transport and Logistics,
their own transport organization, the Royal Dutch Transport Organization (KNV), and the
Rijkswaterstaat9.
The Lorry Salvage Consultant (STI) is a cooperation between the Dutch fire insurance
companies, expertise bureaus, and cleaning reconditioning companies. All salvage message
are handled directly from the Fire Department to the international Insurance Aid Service
(VHD-group). The primary goal is to minimize the direct and indirect claims, by respecting
the needs of the insured at the time. The VHD-group provides assistance for medical
treatment and has financial responsibility as a central organization for governments. The
Royal Dutch Automobile Association (ANWB) operates emergency car-repair and towing
services for broken-down vehicles.
4.4. The IM information chain
There are many private and public organizations involved in the daily handling of IM. These
have their own tasks and legal responsibility (see Table 3). IM organizations are strongly
related and need to collaborate for an effective incident response. Each organization has the
same kind of problems in terms of system diversity, architecture, and standards used.
Information-sharing between traffic management control centres, emergency control centres,
towing services and insurance companies is becoming increasingly important. To have
identical situational awareness and a common handling framework for effective IM is
necessary for the further improvement of cooperation.

8

The LCM acts as a central sharing point for incoming incident reports on the part of the Police and Road Authorities. Each message
received by the LCM, is translated into a mission for a towing company which has a contract with the Foundation.
9
The STIMVA provides the use of salvage companies for trucks (Gross Vehicle weight > 3500 kg). This operational role is fulfilled by
exploiting what is called the Central Service Desk for Truck Accidents (CMV). Application of the usual method of disposal trucks often
requires the careful use of advanced equipment, and the application of prescribed procedures for storage as safely and quickly as possible. In
this way, the chance of damage to vehicles, cargo, and the roads is as small as possible. After that, the truck is towed to a safe place. This
recovery process is usually time-consuming, and causes significant delays for traffic on the network. The handling costs of recovering and
towing of breakdown trucks are borne by the vehicle owner, regardless of the location of the incident.
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Table 3: Overview of IM organizations and their roles
Organization
Public Private Mobility (Road)
safety
Road Authority
X
X
X
(Rijkswaterstaat)
- Regional Traffic
Control Centre
(RVMC)
- Road Inspector
Police
X
X
X
- Police Control Centre
- Police officer
Fire Brigade
X
X
- Fire Control Centre
- Firemen
Medical services
X
X
(GHOR)
- Ambulance Dispatch
Centre
- Ambulance men
Netherlands IM
X
X
Foundation (SIMN)
- IM Recovery
Dispatch Centre
(LCM)
Lorry IM Foundation
X
X
(STIMVA)
- IM Lorry Recovery
Dispatch Centre
(CMV)
Recovery (towing)
X
X
Service Company
VHD-group
X
X
Lorry Salvage
X
X
Consultant (STI)
ANWB
X
X

Question
of Guilt

Medical Insurance Towing
Aid
Repair

X

X

X

X

X

X

X
X
X
X

Timely and accurate information plays an important role in the information chain between all
the IM emergency services. The increasing importance of information is clearly visible from a
historical perspective, which shows how traffic IM was introduced in different stages. Interagency exchange of information is the key to obtaining the most rapid, efficient, and
appropriate response to highway incidents from all agencies. Information systems play an
important role within and between organizations. A distinction can be made between the
different activities (see Table 4).
Table 4: Activities to support traffic IM within and between organizations (Based on CEDR,
2011)
Within an organization Between organizations (Cooperation)
Command
Coordination
Control
Communication
Information
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‘Command’ means the authority for an organization to direct the actions of its own resources.
The CEDR (2011c) report acknowledges that local scene commanders will determine the
deployment of resources to the scene of traffic incidents. ‘Control’ means the authority to
direct strategic and tactical operations in order to complete an assigned function. It includes
the ability to direct the activities of other agencies engaged in the completion of that function.
The control of an assigned function also carries with it a responsibility for the health and
safety of those involved. ‘Cooperation’ is working together to achieve a common aim.
‘Coordination’ is the harmonious integration of the resources, expertise, and activities of
partner organizations, with the objective of effectively and efficiently resolving the incident.
‘Communication’ is the timely exchange of ‘information’ within and between organizations.
Developments in information, communication and sensor technology can provide new
concepts and possibilities. The increasing number of incidents and the related economic
problems are forcing IM organizations to improve their cooperation on many levels,
particulary with respect to information sharing in urban agglomerations.
5. ASSESSMENT OF CRITICAL SUCCESS FACTORS OF URBAN TRAFFIC IM
Traffic IM is apparently a sine qua non for the smooth operation of infrastructure in urban
areas. It is a complex undertaking that needs to be reviewed regularly, with the aim to identify
critical success conditions for effective traffic IM. In our analyses of the current status of
traffic IM deployment, we used an Internet questionnaire administered to the relevant
stakeholders. The main goals of this research are to get a clear and critical overview of the
main information, communication, and coordination issues; to gain knowledge of the main
information needs of each IM organization; and to see what is the information dependency
from an actor-network approach. The respondents to this questionnaire are the Rijkswaterstaat
(in particular VCNL as the National Traffic Management Centres and five regional traffic
management centres), the Safety regions (Police, Fire Brigade and Ambulance), the towing
services (LCM and CMV), and the Royal Dutch Automobile Association (ANWB) (see also
Table 5).
Table 5: Results of the survey questionnaire
Frequency Percentage Valid
percentage
Valid
Police
74
25.7
31.4
Fire Brigade
41
14.2
17.4
Ambulance
34
11.8
14.4
(GHOR)
ANWB
4
1.4
1.7
RWS (RTMC)
52
18.1
22.0
RWS (VCNL)
9
3.1
3.8
Towing (LCM)
11
3.8
4.7
Towing (CMV)
11
3.8
4.7
Total
236
81.9
100.0
Missing
52
18.1
Total
288
100.0

Cumulative
percentage
31.4
48.7
63.1
64.8
86.9
90.7
95.3
100.0

5.1. Information, communication and coordination problems
Figure 4 describes the main information problems during the incident notification. Problems
are, in general, issues which delay or confuse the effective handling of an incident. We made
a distinction between nine categories. The safety regions (Police, Fire Brigade and
Ambulance) give approximately the same picture. The Ambulance services has most
problems with respect to receiving the wrong number of involved casualties. The main
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problems for the Police and Fire Brigade are false incident notifications. The towing services
main problems are also false incident notifications, and the LCM regularly faces having the
wrong number of involved vehicles. The ANWB is sometimes not informed about an
incident. The Regional Traffic Management’s Central main issues concern the wrong incident
location and the wrong number of involved vehicles.
false incident notification
notification not communicated
notification by multiple sources
wrong incident type
wrong incident location
wrong number of involved vehicles
wrong number of involved casualties
wrong status of blocked roads
wrong environmental information

Figure 4: Incident information notification issues.
Note: 1 = never; 2 = sometimes; 3 = regularly; 4 = often; 5 = very often.
Note: Politie = Police; Brandweer = Fire Brigade; GHOR = Ambulance services; ANWB = The Royal Dutch Automobile Association; RWS
RVC = Rijkswaterstaat Regional Traffic Management Centre; RWS VCNL = Rijkswaterstaat National Traffic Management Centre; Bergers
LCM = Towing Central Service Desk for Car Accidents; Bergers CMV = Towing Central Service Desk for Truck Accidents.

There is a strong (quadratic) relationship between the duration of an incident and the response
time required from the Traffic Management Centre and the emergency services (Steenbruggen
et al., 2012). The early and reliable detection and verification of incidents, together with
integrated traffic management strategies, are important contributions which can improve the
efficiency of the incident response. Figure 5a indicates in which phase IM organizations have
the most information problems. Here, it is clearly visible that the most problems occur in the
first phases of the incident.
Also the coordination of IM measures plays an important role for effective IM handling.
Figure 5 shows that organizations do not have a good overview of the activities of the other
organizations. It is clear that these two aspects need some improvements in the cooperation
between emergency services.

most information problems in the alerting/response phase
most information problems in the site management phase

Figure 5a: Information problems per phase

knowing when other organizations are at the incident scene
good overview of activities of other organizations

5b: Coordination problems

Note: 1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree.
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5.2. Information needs
The second part of the questionnaire was designed to see what specific information is
necessary to support a traffic IM information system. We made a distinction between three
categories: incident; surrounding environment; and organization information. Figure 6 gives
an overview per organization.
location
type incident
number of vehicles
number of casualties
status of casulties
dangerous goods
cargo information

Figure 6: Information needs about the incident
Note: 1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree.

In the guideline, First Safety Measure for incidents on the highways there is a clear list of
priorities for the handling of traffic incidents. These are the safety of the emergency workers,
primary aid for the victims, smooth traffic flow, and control of infrastructure. In order of
importance, safety has a higher priority then smooth traffic flow. It is however, surprising to
see that the safety and status of potential victims scores lower than the other information
categories. The Ambulance (GHOR) score is clearly higher than that of the other
organizations. Location information has the highest score. Also cargo information and
dangerous goods have a high priority, with the exception of the LCM. Nearly all the items
score between 4 and 5. This indicates that information about the incident has a high priority.
The need for environmental information is divided into nine categories (Figure 7). Here, is
clearly more variety in the scores. Information about blocked lanes is scored high by the
Regional Traffic Management Centre and VCNL. The status of blocked roads and the best
driving route to the incident scene scored high for all organizations. The Ambulance services
(GHOR) and LCM are less interested in environmental damage. This group is considered as
important but scores significantly lower than information about the incident.
environmental damage
infrastructure damage
status blocked roads / lanes
best driving route to incident
traffic jams
alternative driving routes
roadworks
special events
weather information

Figure 7: Information needs
Note: 1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree.
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The third group is organization information. It is remarkable that these information needs
score approximate equally for all organization with exception of the LCM. The need for
organization information is at approximately the same level as environmental information.
Within the safety regions (Police, Fire Brigade and Ambulance) this functionality to view the
status and location of fieldworkers of other organizations already exists. For the
Rijkswaterstaat, ANWB, LCM and CMV this functionality does not yet exist. This could
clearly improve the cooperation between emergency organizations.
location of fieldworkers other organizations
allocation of resources of other organizations
status information of all fieldworkers

Figure 8: Information needs
Note: 1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree.

5.3. Information dependency
The collaboration between emergency organizations is clearly described in Article 2 of the
Policy Rules (Dutch Ministry of Transportation and Water Management, 1999). This was
initially the start of the IM actor network of different public and private organizations on the
national and the regional level. In these policy rules there is some general agreement on how
to cooperate for effective IM handling. This includes specific measurements on organization,
communication, cooperation, and responsibilities. This is necessary because each organization
has its specific role and legal responsibility.
To understand the network operation it is important to understand the inter-organizational
strength in terms of information dependency. Table 6 indicates how each organization scores
its information dependency on other organizations: in other words, how dependent
organizations are on information from other organizations in order to be able to effectively
handle an incident.
From this table it is clear that various organizations are most dependent on the Rijkswaterstaat
and the Police. In second place, we find the Fire Brigade and the Ambulance services and
then the towing and repair services. We did not distinguish between different types of
incidents. In addiction, we can see that the CMV (trucks) is more dependent on the Fire
Brigade and the Ambulance than LCM is while LCM has a stronger relation with the ANWB
than CMV does. The Fire Brigade and the Ambulance service results indicate that they are
less dependent on the towing services.
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Table 6: Information dependency on other organizations
Fire
RWS
Police
Brigade
Ambulance
RWS
4.26
4.21
4.00
3.77
(RTMC)
3.75
3.00
2.75
RWS (VCNL) 4.50
3.71
3.94
3.45
3.49
Police
3.71
4.07
4.11
4.11
Fire brigade
2.94
4.06
3.89
4.00
Ambulance
4.33
3.33
3.00
3.00
ANWB
Towing
4.27
4.00
1.82
1.82
(LCM)
Towing
4.00
3.78
2.67
2.67
(CMV)
Total
3.85
4.02
3.58
3.54

ANWB

Towing

3.60
3.00
2.76
2.32
2.56
4.33

3.81
3.75
2.71
2.18
1.89
3.33

3.55

3.64

2.78
2.97

3.89
2.98

In Table 7 we asked how the actors’ own information is relevant for other IM organizations.
The Rijkswaterstaat, the Police and the ANWB all indicate that they believe that they are
strong information provider, for other organizations. This is in line with Table 6, with the
exception of the ANWB.
Table 7: Own information that is valuable for other organizations
RWS Police Fire Brigade Ambulance ANWB Towing Total
4.14
4.05
3.58
4.30
RWS (RTMC) 4.33 4.21
4.10
3.00
2.75
4.25
2.50
RWS (VCNL) 4.50 3.25
3.38
4.22 4.20
4.04
4.00
3.20
4.00
Police
3.94
3.57 4.00
4.04
4.04
2.68
3.00
Fire brigade
3.56
2.94 3.89
3.83
3.89
2.44
2.17
Ambulance
3.19
4.67 4.00
4.00
4.00
4.67
4.00
ANWB
4.22
2.36
2.36
2.82
4.36
Towing (LCM) 3.45 3.00
3.06
2.78
2.78
2.89
4.22
Towing (CMV) 3.67 3.56
3.32

Finally, in Table 8 we compare the results from Table 6 to see how organizations score each
other. This is interesting because this defines the interdependency of the organizations
involved. This defines the strength of the individual relation in terms of information
dependency. The cells shaded in green indicate, for each of the organizations in Column 1,
what are the organizations on which they most depend. The main IM organizations for the
Traffic Management Centre are the Police, Fire Brigade and the Ambulance service. The
towing and repair services score a little lower. The National Traffic Management Centre sees
the Police as its most important player.
The Police are seen as the strongest information organization. This can be explained
historically, because originally they also had the responsibility for traffic management. In
recent years, this role has slowly been handed over to the Traffic Management Centre. The
Fire Brigade is strongly related to the Police and the Ambulance services. The Police is the
most important player for the Ambulance services. The ANWB sees all players as important.
LCM’s main players are the Rijkswaterstaat, the Police and the ANWB. CMV has a strong
relationship with the Rijkswaterstaat, the Police, the Fire Brigade and the Ambulance
services. This provides a good guidance for developing new information systems to support
traffic IM.
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Table 8: Interdependency of information between organizations
Fire
RWS Police
Brigade Ambulance ANWB
1.13
1.08
1.28
0.83
RWS (RTMC)
RWS (VCNL)
1.01
0.81
0.94
0.69
0.88
0.85
0.86
0.83
Police
1.18
1.06
0.77
0.93
Fire Brigade
1.16
0.95
0.85
0.78
Ambulance
1.20
1.21
1.29
1.17
ANWB
1.12
1.48
0.83
0.96
1.07
Towing (LCM)
1.05
1.39
1.22
1.41
0.83
Towing (CMV)

Towing
0.92
0.94
0.69
1.00
0.87
1.00
-

Note 1: In the first column only the Regional Traffic Management Centre is included.
Note 2: In the last column the mean value of the towing services (LCM and CMV) is presented.

6. NEW CONCEPTS IN INFORMATION SHARING
The introduction of new data sets and information concepts can be helpful in solving the
identified problems and in reducing the time interval between the detection of the incident and
the re-establishment of traffic flows in a significant way. This is particulary the case when
information systems are linked to the information needs of the actors involved in the IM
process. Almost all the information needs to have a geographical component (Grothe et al.,
2005). The main goal is to improve the Situational Awareness of the emergency services.
Therefore, we can use the three-level model of Endsley (1995). For typical questions related
to traffic IM, we refer to Table 9. These information needs should be combined in a ‘situation
report’ (Sitrap) or a ‘Common Operational Picture’ (COP).
Table 9: Levels of Situational Awareness and spatial IM information needs
Information questions
Situational
Awareness
a person’s perception • Incident location – where, extent?
• Who is where?
of elements in the
environment within a • Where are the incident managers / emergency
services?
volume of time and
• Where is congestion located; where are the traffic
space
jams?
• Where are the road users?
the comprehension of • What is the nature of the event?
their meaning
• How should we respond?
• What are they doing?
• What causes congestion: incidents, events, weather?
• What is the accessibility of the incident site for the
emergency services?
• How many people are in the area?
• Which traffic management strategies do I have at my
disposal?
the projection of
• What will they do? (activity)
their near future
• At what time will they be (t)here
• How far do the consequences of an incident
reverberate on the road network?
• What risks are there for the surrounding area (e.g.
chemical releases)?
Source: Endsley (1995)
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This intelligence can be better handled with the introduction of new information systems
based on ‘net-centric’ peer-to-peer solutions which offer new possibilities for cooperation in
terms of information, communication, and coordination (Steenbruggen et al., 2012). A COP
supports operational activities on the lowest GRIP level 0. Incidents or disasters on higher
GRIP levels are more based on a Common Strategic Picture (CSP) to support managers and
policy makers. Both pictures need to contain spatial information (Scholten and van der Vlist,
2011). Effective communication both within and between the emergency services is essential
for the common appreciation of the situation, and rapid and unambiguous decision making,
together with command and control, and the coordinated deployment of resources necessary
to achieve an agreed outcome (UK HWA, 2009).
7. DISCUSSION
At its core, IM is a vehicular traffic-support system, originally intended to clear traffic
incidents as quickly as possible, but its implementation in practice has always taken the
functionality further, to include any activity to support the most efficient movement of traffic,
regardless of the circumstances. As such, a large number of agencies and people are involved
in its implementation, its uses, and its consequences. This organically-grown and extended IM
is a systematic, planned, and coordinated effort to prevent, detect, respond to, and remove any
incident, or remedy any condition that hinders optimal traffic flow, spanning all agencies and
other concerned organizations and individuals that have a stake in its effectiveness. Much of
what is needed is already available. Each of the communities mentioned above has been or is
working on its own private optimizations, data structures, communication protocols,
procedures and knowledge-base, both theoretical and practical. Each group operates as a
team, trying to optimize its own part of the world. However, the optimal position for each
group separately will not automatically produce a system-wide optimal position. The reason is
the synergetic behaviour of the components of such complex systems. If we are concerned
only about clearing incidents, but not about improving the everyday performance of the
transportation network, then we are missing the larger savings (systems pay-back) possible
from improvements in the entire system.
The use of location methods and the sharing of spatial information is currently limited. A
typical location report will consist of a road number, and a direction and distance marker
number, which is considered to be ambiguous. Furthermore, it reflects the current practice in
which IM is limited to highways. On secondary roads, road markers may not always be
present. Noting a location by (secondary) road number will only give the emergency services
an indication of where the accident has taken place. Using geo-spatial information can not
only speed up an event in IM but also provide a cheaper alternative to current methods.
However, before considering the service, the data sets and infrastructure have to be addressed.
The current situation in IM clearly does not satisfactorily address new technologies or
interoperability between systems. While there can be an argument about privacy issues, this is
a matter for policy not technology.
Since the 1990s, ITS in the Netherlands has been based on cooperation between the
government and the private sector. ITS Netherlands was founded as a public-private
institution in 1996. Traffic IM is one of the main priorities in the Netherlands in terms of
creating ITS tools in the several steps involved in this process, including: incident detection
(e.g. with cameras and e-Call); communication between emergency services; and the
provision of traffic information to the end-user. In terms of ITS standards, the Netherlands
actively participates in existing global and European standardization platforms such as ETSI,
CEN and ISO. An overview of the ITS-related initiatives in the Netherlands, based on
Directive 2010/40/EC, can be found in the document ITS in the Netherlands (Connect, 2011).
DATEX2, for example, is used in information-sharing in the national road database (NDW)
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for traffic management, but is not used to share incident information between responders.
Currently, within crisis management, the safety regions are implementing the National Crisis
Management System (LCMS - Landelijk Crisis Management Systeem), which is based on a
net-centric approach. However, this system only supports large-scale disasters, and not daily
traffic IM and does not have a direct relationship with traffic management. From the geoinformation sector, GEONOVEM is currently working on an information model on homeland
security (IMOOV). This provides the definition of information elements (semantic) and the
exchange platform (UML and XML), which is basically the implementation of a Service
Oriented Architecture (SOA). The Netherlands is the first EU country which has tried to
develop a COP for IM based on a net-centric approach to improve Situational Awareness.
This is a challenging task when there is a lack of concepts, architecture, and standards.
However, this can set the scene for future developments in the EU. The following general
conclusions can be drawn:
 In an urbanized Europe with a dense transportation network, the professional development
of IM technology is a prerequisite for sustainable urban and transportation strategies.
 Since the 1970s there have been an increasing number of incidents on the European roads.
In the Netherlands there are approximately 270 incidents a day, which are an increasing
cause of traffic jams, congestion and vehicle lost-hours.
 National governments have limited possibilities to enforce strict rules regarding IM
because of the large number of involved organizations and the many laws that (in-)
directly deal with IM. However, legal aspects and the political context have become
increasingly important for accomplishing interoperability.
 Almost all IM-related information has a spatial component to improve Situational
Awareness.
 More public and private actors are getting involved, which has led to the IM information
network.
 Net-centric information services are seen as an important instrument to improve
cooperation.
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