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ABSTRACT

DUMAS has achieved its objective of producing a framework for the design and
evaluation of urban safety initiatives by bringing together the existing knowledge on the
affects of safety measures with the overall planning and management of urban safety
programmes; particularly the interactions between engineers, politicians and the public,
and the interactions with other urban initiatives. The DUMAS project has completed the
Research phase and work is completed on WorkPackages 1 to 8. WorkPackage 1 Report
and the reports for WorkPackages 4 to 7 have been published. Town studies are under
way. The research phase has led to the formulation of a Framework for the Design of
USM schemes, and the initial formulation of an Assessment Framework which will be
further developed during the Town Studies phase of the project.
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EXECUTIVE SUMMARY

The objective of DUMAS is to produce a framework for the design and evaluation of
urban safety initiatives. DUMAS has achieved this by bringing together the existing
knowledge on the affects of safety measures with the overall planning and management
of urban safety programmes. In particular DUMAS has considered both interactions
between engineers, politicians and the public, and the interactions with other urban
initiatives. The framework is robust and represents 'best European practice'. 

The European accident problem cannot be conquered in piecemeal fashion - either
piecemeal in point of application or piecemeal in an administrative sense. Urban Safety
Management (USM) is an area-wide approach that integrates all the disciplines found in
town planning and management. These include traffic management, enforcement,
education, public transport, town planning, etc, as well as road safety. By bringing all
parties together to tackle the safety problem, a far larger range of possible solutions is
available. Effective USM goes further than the integration of professional disciplines by
utilising two more sets of key players - the politicians and the public.

The DUMAS project has completed the Research phase and work is completed on
WorkPackages 1 to 8. WorkPackage 1 Report and the reports for WorkPackages 4 to 7
have been published. Town studies are under way.

The research phase has led to the formulation of a Framework for the Design of USM
schemes and an Assessment Framework, both of which will be further developed during
the Town Studies phase of the project. These Frameworks should allow robust USM
scheme design and give guidance on how to manage the project to a successful
conclusion. It is hoped that the design framework can link to a design manual that gives
information on individual measures and their effectiveness. 

Urban Safety Management has been around for over 10 years, but the number of
implemented schemes and on-going projects in Europe is virtually zero. The knowledge
is available, but it just has not caught on. There are many reasons for this, which the
DUMAS partners investigated. The conclusion was that USM is complex, political and
costly. It is the non-technical factors that have usually been the stumbling blocks, and it
is these that the DUMAS Partners have attempted to analyse in the Reports. Whether
we have succeeded, only time will tell, but hopefully DUMAS will provide the impetus
for more USM schemes and a raising of the importance of road safety in Europe and
individual countries.
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1. INTRODUCTION

1.1 The EU safety problem

Road accidents are currently ranked as the eighth largest cause of death in the world,
and it is predicted that by the year 2020 they will be the third largest (World Health
Organisation  1996). It is terrifying to think that the wonderful invention of the motor
car, which has given us such freedom, is such a killer.

The safety of vulnerable road users is a major concern in many European countries (EU
1997). Traffic accidents result, not only in bodily damage, loss of life, severe pain to
individuals and their families, but also in economic loss to the society and in reduction
of movements for the most vulnerable sections of the population (OECD, 1997).

Over 45,000 people are killed on the roads in the EC every year, and there are 1.5
million reported casualties. This figure could be as high as 3.5 million when under-
reporting is taken into account, which demonstrates the need for good accident
recording and analysis systems (ETSC 1997a).

More than half of these accidents occur in urban areas, with a disproportionately large
number of vulnerable road users being killed by cars. Nearly half the deaths in urban
areas are now outside the vehicle, which brings into question the huge amounts spent on
making vehicle safer for occupants, while little is currently being done about making
them more pedestrian or cyclist-friendly. For the EU as a whole 55% of fatalities are car
users but about one in six  fatalities is a pedestrian and one in 16 is a cyclist. (ETSC
1997b)

Road accidents often fall into one of two categories - concentrated at ‘black sites’, or
‘scattered’ randomly in an area. Measures exist to deal with concentrated accidents, but
scattered accidents have been more of a problem to deal with. Area-wide treatments are
necessary which have led to Urban Safety Management (USM) as being the way to treat
scattered accidents. There has been much excellent research done on USM in the past
and the method has proven successful; but it has not found wide usage or been taken up
by practitioners. The DUMAS project has taken another look at the question of Urban
Safety management, with the aim of answering the question why has so little USM been
done?

With the concerns about the environment and the move towards sustainable transport,
balancing the safety of the road networks in our towns and cities with mobility is
rapidly becoming one of the most serious challenges faced by engineers and planners.
USM is central to this process and is necessary to ensure safety has a high priority in
urban development programmes.
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1.2 The EU safety research programme

A number of other EU projects are addressing issues which are relevant to DUMAS. 

MASTER - Managing Speeds of Traffic on European Roads - is looking at
speed/accident relationships, at speed management tools, both current and innovative,
and at strategies and policies for speed management.

PROMISING - Promoting of Measures for Vulnerable Road Users - is looking at
measures for pedestrians, two wheeler riders and young drivers and considering the
costs and benefits of a wide range of measures. 

CARE - Deals with the development of an EU disaggregate accident database.

CARE PLUS is concerned with improvements to the comparability of accident data
across Europe and the development of databases.

WALCYNG - How to enhance Walking and Cycling instead of shorter car trips and to
make these modes safer. This project applies a Marketing Model to the goal of showing
how short car trips could be replaced by walking or cycling. WALCYNG describes the
conditions for walking and cycling in Europe and identifies safety problems and
relevant solutions.

ADONIS - Analysis and Development of New Insight into Substitution of short car
trips by cycling and walking. This project has considered the behavioural factors
affecting modal choice, best practice to promote cycling and walking, and an  analysis
of cyclist and pedestrian accident factors.

SAFESTAR –Safety Standards for Road Design and Redesign. The overall objective of
the project is the formulation of safety arguments for selecting certain design elements
or recommending certain decisions. It concentrates on roads that can be part of the
TERN network. Some attention is devoted to urban conditions.

ARROWS - Advanced Research on Road Work Zone Safety. This project analyses
work zone strategies, explores the effectiveness of road work zone measures, develops
improved sets of such measures, recommends a European framework for road work
zone safety standards and produces a practical guide to network managers at all levels.

COST C 6 – Town and Infrastructure Planning for Safety and Urban Quality for
Pedestrians. This project compares empirical research in more than 20 European cities.
The group will publish a book to assist readers in understanding the complexity of local
management using specific examples and making comparisons at an international level. 
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1.3 The EU safety strategy.

It is estimated that a fatality costs around 1 Million EURO, and the cost of road
accidents in the EU countries is about 145 Billion EUROs per year. Reducing the
number of accidents is an important part of the work of the Commission and a deal of
thought has gone into defining a road safety strategy (ETSC 1997b and EU 1997).

The ETSC report identifies road engineering as an important element of the strategy
which will deliver safety benefits. For scattered accidents in urban areas this means
supporting an Urban Safety Management programme. The DUMAS project framework
will be vital in getting USM implemented in towns and cities, ensuring the optimal
application of resources to achieve maximum safety benefit.

1.4 How DUMAS can help

The objective of DUMAS is to produce a framework for the design and evaluation of
urban safety initiatives. DUMAS has achieved this by bringing together the existing
knowledge on the affects of safety measures with the overall planning and management
of urban safety programmes. In particular DUMAS has considered both interactions
between engineers, politicians and the public, and the interactions with other urban
initiatives. The framework is robust and represents 'best European practice'. 

The DUMAS framework can be part of a Strategic Road Safety Plan for towns in
Europe. Such a plan is vital in that it will encourage the application of common
transport policies across the EC that will benefit the safety and environment of town and
city dwellers. DUMAS’ partners feel that safety is currently too low a priority and that
it needs a higher profile in the Common Transport Policy. 

The real value of a Strategic Road Safety Plan will be in reducing the death and injury
toll in Europe caused by vehicles. Over 45,000 people a year are killed in the EC. This is
equivalent to about 80 jumbo jets crashing every year, or one every 4.5 days ! There
would be a public outcry if this were the case, but deaths in road accidents go un-noticed
- why should this be ?
 

The fact is,  we can have an EC target to reduce these deaths by at least 40%1 by the year
2010, and the resources to support country initiatives to achieve this.

…DUMAS can help make this happen.

                                                
1  EU programme 1997-2001



DUMAS RESEARCH REPORT

7 17 August, 2001

The main direct beneficiaries of a strategic road safety plan are likely to be the many
safety professionals across Europe, who would be provided with:

• Up-to-date information about safety measures
• ‘How to’ information to initiate and manage a USM programme
• ‘How to’ information to obtain backing for such a safety initiative
• ‘How to’ information to rally essential political support
• A working knowledge on what level of benefits can realistically be expected
• Confidence from the town studies that initiatives can work

DUMAS’ reports will benefit all disciplines in town and city planning and management,
so all local authority officers and politicians should be better informed and have tools
that will aid their decision making.

Because Urban Safety Management includes all aspects of transportation, DUMAS’
broad ranging outputs can play an important role in developing European Transport
Strategies that balance safety, mobility and environmental issues.

2. BACKGROUND

2.1 What is Urban Safety Management?

Urban Safety Management (USM) is a method of reducing road accident casualties in a
town or city by bringing together a variety of approaches and people to bear on the
accident problem in a strategic way. USM is thus a carefully planned broad front attack
requiring all players - from the public to politicians - to work together.

The method has been developed because of the need to deal not only with concentrated
accidents (“black spots”) but also with ‘scattered accidents’, i.e. those that do not occur
at specific sites, but are more randomly scattered through the urban area. Typically the
casualties are children playing near their homes and pedestrians and cyclists injured on
the main roads. These scattered accidents cannot be treated by specific localised
actions, but require an area-wide approach which involves managing the flows and
speeds of traffic.

2.2 Why is Urban Safety Management so important?

The European accident problem cannot be conquered in piecemeal fashion - either
piecemeal in point of application or piecemeal in an administrative sense. Urban Safety
Management (USM) is an area-wide approach that integrates all the disciplines found in
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town planning and management. These include traffic management, enforcement,
education, public transport, town planning, etc, as well as road safety. By bringing all
parties together to tackle the safety problem, a far larger range of possible solutions is
available. Effective USM goes further than the integration of professional disciplines by
utilising two more sets of key players - the politicians and the public.

2.3 In support of USM: the OECD report

This important report (OECD 1990) broke new ground in linking safety objectives with
wider activities in an ‘integrated programme’. It accepted that safety on its own was not
always a sufficiently powerful motive to get programmes under way, and therefore
suggested ‘embedding safety measures in other policies’.

It identified fundamental principles for working on an ‘area-wide’ or town-wide basis,
which include: The inter-dependency of safety and mobility; the ‘knock-on’ effect of
changes in one part of the town to neighbouring areas;  and the effect on safety of
different policies such as engineering, education, enforcement, traffic management and
transportation.

The framework proposed by the study comprised 6 stages:

 a)  Local policy and decision making.
 b)  Problem diagnosis and assessment of targets.
 c)  Goal setting.
 d)  Design of the integrated programme.
 e)  Operations and implementation.
 f)  Evaluation.

A sample of 37 schemes from 11 countries were studied. These identified the
importance of local political will and consultation with the local community. The
importance of broader objectives was stressed, along with the involvement of a wider
range of expertise and sectors of activity. New links were as important as new tools, and
the whole management process was seen to be critical to the success of getting schemes
funded and to achieving objectives.

This framework is very soundly based and is still relevant to present conditions. 

2.4 In support of USM: the UK IHT report

This key report (IHT 1990) provides much factual evidence in support of USM. As
highway authorities treat more and more of the obvious ‘clustered’ accidents, the
proportion of scattered accidents in their list of treatment priorities increases, hence
increasing the importance of area-wide techniques. This report proposed USM as the
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best method of treating ‘scattered’ accidents in towns; which make up about 50% of the
total. It also concluded that the cost benefits of such treatments were very high - up to
200%. 

The report defined ‘safety management’ as a structured approach to accident prevention
and casualty reduction on urban roads - helping local highway authorities implement
safety works through a strategy for each urban area as a whole, allowing:

• National, regional and local targets for accident reduction to be reflected in
safety initiatives in the urban area.

• These initiatives to be related to wider policies for the area: balancing safety,
traffic, environmental and land use objectives.

• Consistency in local safety objectives as part of a wider area of concern.
 
 The report considers a safety strategy for a whole urban area; which requires broad
appraisals of:
 

• Current and possible future hierarchy of main roads, local distributor roads and
access roads with associated pedestrian and cycle routes.

• Accident occurrence and public perception of safety on these various kinds of
road in different parts of the area.

 
 The framework described in the report consists of an urban area treated as a series of
local area safety schemes. Each of these schemes considers issues under two headings:
safety strategy and other policies influencing safety. 
 
 Safety Strategy:

• Measures for pedestrians and cyclists
• Measures at high risk sites
• Enforcement
• Education training and publicity

 
 Other polices influencing safety:

• Road construction and maintenance
• Public transport
• Environment
• Land use
• Health, welfare and education services

This is shown schematically in Figure 1.
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The need to fit in with existing programmes was also identified as a key issue in
balancing safety and other objectives. This is shown schematically in Figure 2.
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3. URBAN SAFETY MANAGEMENT

3.1 What DUMAS has achieved

The DUMAS programme consisted of three phases:

• Collection, collation and reporting on research findings and current practice
relevant to urban safety management. This produced individual country 'state of the
art' reports, along with an overall summary.

 
• Investigation of specific important issues in detail. Issues included the role of

traffic management, accident data collection, speed management, vulnerable road
users, political factors and linking safety with other initiatives such as the
environment.

 
• Involvement of towns and cities in partner countries, where safety initiatives have

been or are being implemented. These experiences  were embedded into the
DUMAS frameworks.

 
 The WorkPackages are as follows:
 
• WorkPackage 1 - Existing experience; led by SWOV, Netherlands
• WorkPackage 2/3 - a combined WorkPackage that covers areas needing more

research and draft USM Frameworks. Led by INRETS, France.
• WorkPackage 4 - Accident investigation. Led by DENCO, Greece.
• WorkPackage 5 - Speed Management. Led by Road Directorate, Denmark.
• WorkPackage 6 - Safety for Pedestrians and Two Wheelers. Led by University of

Brescia, Italy.
• WorkPackage 7 - Safety Consequences of Traffic Management. Led by TRL, United

Kingdom.
• WorkPackage 8 - Linking Frameworks with Other Initiatives. Led by INRETS,

France.
• WorkPackage 9 - Town Studies.
• WorkPackages 10 & 11 - Final Frameworks and Project Management.

3.1.1 WorkPackage 1 - Existing experience

“The use of Urban Safety Management frameworks is understood but under-used.
These should be promoted on a national as well as a local level.”
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This report contains an overview of the national state-of-the-art reports of each of the 9
countries involved in DUMAS - Austria, the Czech Republic, Denmark, France,
Germany, Greece, Italy, the Netherlands and the United Kingdom. 

The report addresses four subjects on which the national reports the requested to
gather information. These subjects are: 

• Problem analysis and problem statement: “what are the safety problems and
how have they been stated ?”

• Policies: “what policies and/or strategies are entailed and applied in dealing
with such problems ?” 

• Design and implementation: “into what measures and/or tactics are such
policies / strategies ‘translated’ and how are such measures or schemes
implemented in practice ?”

• Evaluation and monitoring: “how are the safety effects of such measures
assessed and monitored (product evaluation) and how is the urban safety
initiative appraised (process evaluation) ?”

The extent of the safety problem differs considerably among the countries involved in
the study, as does its development over the last decades. These days, traffic results in a
yearly toll of 35,000 fatalities in the nine countries in this project. The number of
fatalities per 100,000 inhabitants varies among these countries by a factor of three. In
the last 20 years, the number of fatalities decreased in most countries by some 30 - 45
%; it increased however by 50 - 80 % in the Czech Republic and Greece.

These differences between the EU countries are, in part, due to the different education
and mentality of users or of the quality of the road network and the systematic effort
carried out to improve the above two factors. However, modal split is also a very
important factor. High use of public transport reduces accident rates in developed
countries. The opposite is true for the extensive use of motor cycles and mopeds (e.g.
Greece; one per six inhabitants) for which the accident rates are up to 20 times higher
than those of private cars.

In each of the countries, between half and three-quarters of all injury accidents
occur in built-up areas. However, for understanding and, thus, for effectively
treating the urban traffic safety problem quite an effort still has to be made in
creating, organising and applying databases which offer reliable information on
the local situation. In that respect  administrative improvements seem a major
requirement.

Knowledge on virtually all traffic safety management policies and specific
measures turned out to be widespread among the countries in the study and
applied in practice, albeit sometimes on a minor scale. So, lack of knowledge ‘as
such’ cannot solely explain differences in accident records.
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However, reviewing the national reports, the central role of policy and decision-
making became obvious. After all, it is at this level that problem solving is getting
priority, legal embedding, funding and implementation, the ‘top-down’ raising of
public awareness, etc. Adequate organisational structures are part of it. They play
a key role in structuring and organising the co-operation of the many different
partners to be involved in safety initiatives, in monitoring the processes, the
information transfer, and so on.

The strategies of ‘sharing interests’ and of ‘goal setting’ turned out to be
successful safety policies. At the same time, they appeared to be effective in
getting and, if necessary, keeping the traffic safety issue on the political agenda or
priority list. In the ‘sharing interests’ strategy, common goals of different policies
are intended to be achieved by combined and attuned efforts. The forming of such
coalitions was especially successful in alliances with environmental and well-
being policies. In the ‘goal setting’ strategy, the responsible authority commits
itself to achieve a fixed traffic safety target within a certain period of time. The
strategy turned out to be effective in achieving previously set targets. Indirectly,
some other results of the strategy seem to be at least as important, for they will
have a profound impact on future safety initiatives, in setting the scene and
conditions for their approach. The strategy requires, among others, long-range
comprehensive action programmes, reliable organisational structures, monitoring
procedures and information transfer. Importantly, the role and responsibilities of
all actors involved also have to be established. ‘Safety audits’ and ‘safety impact
assessment’ - in which the impact on road safety should, like the environmental
impact, be systematically assessed at the decision stage - might be supportive to
both aforementioned strategies.

Some urban traffic safety concepts have been developed over time and have
become generally accepted. In this context, the ‘area-wide safety approach’ is of
particular interest. The approach, being an integrated traffic safety management
philosophy, embeds past beneficial experiences in the field of traffic safety, taking
into account other local interests and related policies as well.

New developments regard the so called ‘sustainable traffic safety concept’ and the
‘vision-zero approach’. The starting point of the ‘sustainable traffic safety
concept’ is the principle that man is taken as the reference standard. The
probability of accidents should be reduced in advance, by means of the
infrastructure design. And where accidents still might occur, the process which
determines the severity of these accidents should be influenced such that death and
serious injury is virtually excluded. In the ‘vision-zero approach’, it is essential
that the traffic system has to be dimensioned in such a way that possible conflicts
or incidents which might cause fatal or serious injury, never result in a pre-defined
level of unacceptable loss of health to be exceeded.

Urban traffic safety concepts have been elaborated into a wide range of measures
and schemes, and adapted to and implemented in practice. The main and generally
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accepted concept of relevance here is the ‘hierarchical network structure’, in
which the design of the road and its place in the hierarchy corresponds to its
functions of respectively:
- rapid processing of through traffic;
- distributing traffic for rapid accessing districts of built-up areas; or 
- providing for local access.

Its leading safety principle is that road users are able to recognise the function of
the road - and thus the kind of traffic conditions they will have to deal with -
enabling them to adjust their behaviour accordingly.

With regard to residential areas, the access function of making destinations along a
street accessible is combined with making a street as safe as a meeting place. In
residential areas the ‘habitat’ function of the public space has to be of major
importance.

Traffic calming measures turned out to be most valuable in residential areas,
mainly due to their impact on speed reduction and diminished exposure of
motorised vehicles. Among these, the ‘30 km/h speed limit zone’ type of measure
has been elaborated extensively over the time. Positive experiences in practice
were also gained. This most cost-effective traffic calming measure can be
considered as ‘mature’ and, thus, suitable for further application.

In the final chapter on ‘Conclusions and recommendations’, special attention has
been given to what is seen as the crucial general outcome of this review: it is the
question ‘how can we elevate the exception - of only applying measures of proven
effectiveness on an incidental scale - to the general rule’. In that perspective, the
individual outcomes of the review were considered once more and combined.

The conclusion can be drawn that the use of Urban Safety Management frameworks is
understood but under-used. These should be promoted on a national as well as a local
level. The value of the DUMAS project is to point out how different national
approaches to the issue allow the development of a fairly uniform framework which
would assist in encouraging the changes in political decision making which will be
required.

3.1.2 WorkPackage 2/3 - Areas needing more Research & Draft Frameworks

Areas needing more Research

The following areas were identified and covered in the report:

• General intervention strategies
• Collecting data and making statistical analysis
• Hierarchy of the network
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• Roads with dense traffic 
• Cycling networks
• Pedestrian facilities
• Moped/motorcycle use
• Specific assessments
• Stakeholders, design and decision-making processes

• Management level. Specificity of local management
• Legal aspects
• Policy and priorities at the national level
• Definition of an integrated policy
• Technical aspects
• The stakeholders
• Funding
• Impediments

 
 Other major areas where a lack of information was identified were:
 
• Politics
• Public relations
• Parking
• Planning
• Links between environment and safety
 
 The second part of this study looked at what, in general terms, needed to be included in
the draft frameworks.
 
 Draft Frameworks
 
 A) There are principles which DUMAS will take as fundamental to its strategic
framework. These are:
 
• area-wide treatments are necessary to deal with scattered accidents
• there is an inter-dependency between safety, mobility and the environment
• safety benefits can be achieved by a variety of actions (not just safety measures)
• politics and public opinion are important
• funding is critical in achieving success
• expertise from many different areas is necessary
• shared objectives must be agreed and publicised
• people must work together for common goals
• the processes of communication and implementation must be managed as an

integrated programme
• the safety problem has to be analysed
• knowledge on technical solutions has to be available
 
 B) The technical content of a USM project will need to contain the following elements:
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• a strategic plan with objectives and targets

 to take into account all town policies
• problem analysis

 safety 
 mobility 
 environment

• design of action plans - area safety schemes
 new road hierarchy
 decide sub-areas
 treat high-risk sites
 route treatments
 reduce car trips
 treat residential areas
 reduce speeds
 help vulnerable road users
 enforcement
 education
 land use
 public transport
 traffic management

• implementation
 consultation
 funding
 design to meet objectives
 timing

• evaluation
 accidents
 vulnerable road users
 flows
 speed
 public opinion

Part of the technical framework will be a guide as to the effectiveness of specific road
engineering and safety measures, as reported in the available literature.

3.1.3 WorkPackage 4 - Accident Investigation

“Efficient road accident analysis requires high quality input data related to the accident
and the exposure on the one hand and appropriate assessment methodology on the
other.”

DUMAS work package report WP4 offers an overview of the macro-analysis practice
followed at national scale in each of the nine countries that were involved in the project:
Austria, Czech Republic, Denmark, France, Germany, Greece, Italy, Netherlands and
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the United Kingdom, with emphasis on urban areas.  Furthermore, an attempt is made
for a comparative macro-analysis of road safety in 20 selected European cities, aiming
at indicating some special characteristics of these cities in road safety rather than to
provide a comparison of road safety levels.  An evaluation of the various Accident
Analysis Systems used in each of the nine countries is also given in order to help in the
development of better systems. DUMAS’ in depth evaluation of the potential for
accident investigation both nationally and inter-nationally can:

• Assist with the preparation of EU proposals
• Assist with the formulation of EU guidelines
• Improve the quality of road accident investigation across the EU.

The main findings are summarised below:

1. Today there exists a great potential for road accident investigation at national level
given that data have been collected, processed and analysed for decades. Some
effort should be put into the further enhancement of data reliability (under-reporting,
inaccuracies in location and alcohol data etc.) as well as with other data files (road
network, vehicle fleet, vehicle mileage etc.)

 
2. There is a growing need for road accident analysis at European level, which faces

the problems of incompatibility, unavailability of both accident and traffic data, and
the near non-existence of European-level data. The CARE database with disagregate
accident data, the IRTAD database covering more countries and the CARE PLUS
project to harmonise data at European level, are some useful efforts to cover this
need.

 
3. Many different accident analysis systems exist across the EU, with varying

potential. Some of them were developed years ago, while other have been developed
more recently, taking advantage of the new information technology. Each system is
used for different purposes - from simple recording and querying of data to more
complex in-depth analyses, such as “black spot” identification and “before and
after” studies

 
4. Due to the different urban development and traffic patterns in the various European

cities, European level road safety comparisons at the city macro-scale is a difficult
task and may lead to erroneous conclusions. However, the exchange of experience
between the various European cities can be very beneficial.

Conclusions

• The fast evolution of computer hardware and software now gives the EU the ability
to develop very powerful and user friendly Accident Analysis Systems which could
greatly contribute to the identification of road safety problems and the improvement
of road safety on national and European levels. The advent of information
technology applications in urban road safety analysis (e.g. GIS) has started already to
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produce very useful results. However the motivation of those on the ground to
provide good data is a pre-requisite even if the technology is available.

 
• Early establishment of a common EU framework for the development and use of an

Accident Analysis System is vital in order to standardise (as much as possible) the
type of inputs, outputs and processing methods used.

 
• With a common framework established, urban authorities, in the near future, will be

able to use their powerful national system of accident data collection and processing
in order to identify road accident characteristics in their area and use this to
effectively implement action plans of countermeasures. In doing so they will be able
to draw upon pooled European experience and data - the exchange of experience
between the various European cities will be very beneficial both for the road safety
problem analysis and the elaboration and implementation of related countermeasures.
Successful practices can be imitated whereas repetition of errors can he avoided.

3.1.4 WorkPackage 5 - Speed Management

“Studies show that posted speed limits have no-or very little effect of their own; only a
combination of massive law enforcement and/or changes in road layout will reduce the
speed level.”

DUMAS work package report WP5 summarises national practice and experiences for
design and assessment of speed management programs in the United Kingdom, the
Netherlands and in Denmark. This is based on three substantial reports, one for each
country, which provide useful detail on practice and experience, and which are
appended to the summary report. Apart from the facts and figures, an important theme
seems to emerge from this work package, and this is summarised below:

1. The amount of speeders (drivers exceeding the speed level) is quite high for urban
roads in all three countries. On Danish urban roads the amount of speeders has been
estimated to approximately 62%. On UK urban roads the amount is over 72% and in
NL the amount goes as high as 80% at certain links.

2. In all three countries, counties and municipalities follow the national objectives,
though they may have to be adapted to the local situation. National strategies are not
just seen as guidelines, but provide both inspiration and political support for local
action plans.

3. In all three countries public participation in local safety planning and management
varies greatly. This depends largely on the desires of local authorities and the nature
and scope of the scheme.

4. Urban safety management is, in all three countries, basically a task of “working
with” the historical road network, rather than radically altering or re-designing it.
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5. Wide-area traffic calming projects dealing with combinations of different types of
speed reducing measures have been and are continuously implemented in several
urban areas in all three countries. Accident savings can be impressive – in the order
of 50% to 60% reductions in casualties.

6. Financial support from central government is a considerable incentive for the local
authorities to initiate planning and implementation of speed management schemes.
To a large extent, though, it is also the "power of example", which forms the basis
for the initiation of a traffic-calming scheme with many local authorities seeking to
follow in the footsteps of others.

Conclusions

• A road hierarchy or classification is the essential basis for the planning process of
speed management schemes. The construction of a road hierarchy for the road
network in urban areas seems to be widely accepted in many European countries
including the UK, the Netherlands and Denmark.

 
• Experiences show that ownership, understanding, and acceptance by the public

locally is of major importance for the success of a speed management scheme. Local
residents have a very useful knowledge base regarding local traffic problems and
traffic behaviour -which, if used in the planning process, improves the quality of the
scheme.

 
• Generally, experiences concerning public participation are mainly positive, but do

also show that they can be very time consuming.
 
• Engineering measures are available that have been tried and tested, and research

evidence shows they do work in a variety of environments.
 
• Public participation is too important to be solely determined by the basic statutory

requirements (usually aimed at collating opinion only) and the often vague desires of
the local authorities.

3.1.5 WorkPackage 6 - Safety for Pedestrians and Two Wheelers 

“…large-scale progress is still possible to reduce the number and severity of accidents
to vulnerable road users…”

DUMAS work package report WP6 is a review of an in-depth investigation into the
problems and policies surrounding Vulnerable Road Users (VRUs). This report sets out
the main safety problems faced by vulnerable road users along with a consideration of:
their mobility patterns and accident characteristics, the challenges uniquely presented
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by VRUs, and the range of measures needed to improve the safety situation. This report
could be used to improve current knowledge and experience in order to assist in the
formulation of EU policies aimed at the protection of vulnerable road users. It is hoped
that the future trend will therefore be to encourage development of non-motorised
traffic in order to improve living conditions both for road users and for urban residents.

The key findings are summarised below:

1. Vulnerable road users (VRU) are not one entity, but a gathering of different groups
of people with different characteristics, travel habits and behavioural patterns,
having in common their difficulties to cope with motorised traffic in an environment
which has seldom been primarily designed for them. In some countries, mopeds (or
light motorcycles) are assimilated with bicycles, in the law, in statistics, and in the
way the road infrastructure is designed, while in others, mopeds are treated as
motorcycles (Greece). These two approaches  make it somewhat difficult to
compare accident and risk figures in different countries, and they produce different
evaluation results as to the effects of various infrastructure measures aimed at
improving bicycle or two-wheeler safety. 

 
2. Among VRU, children and the elderly are the weakest. Half of pedestrians fatalities

are elderly people in all EU member countries and since the population of Europe is
ageing this figure may increase.

 
3. With regards to children, most of the efforts are concentrated on the improvement of

unsafe situations, such as school routes, while little is done to consider a safer urban
environment which considers children specifically.

 
4. A field where different laws can still explain different accident records is that of

moped riders: while legislation for car drivers  is very similar in EU member
Countries, laws concerning moped riders are quite different from one another. This
could be a reason for different accident records.

 
5. Current practice in investigating VRU accidents is considered to be relatively poor

in most countries, as is any understanding of the relationship between accidents and
exposure, the desire for travel, the opportunity for travel, and the volume of trips
undertaken.

Conclusions

• Even though the total amount of fatalities has decreased since the early 1990s in
many European countries, the ratio of fatal to all injury accidents in urban areas still
remains a major concern. Reduction of the more serious accidents will require
special regard for vulnerable road users, particularly pedestrians, cyclists, children,
the elderly and the disabled.

 

• There is an urgent need to define a variety of exposure, use and safety indicators for
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VRUs which are common to all EU members, and to calculate and utilise these in a
uniform and agreed manner. Only then can international comparisons be made that
may draw upon the valuable experiences and knowledge obtained in different
countries.

3.1.6 WorkPackage 7 - Safety Consequences of Traffic Management 

“…a great deal of information is available, although many of the results are not widely
known, or for that matter, applied by engineers when designing schemes.”

This report identifies urban measures that can have safety and/or traffic management
implications; in practice this covers the whole range of  measures that are part of the
urban environment. With the integration of the different objectives (mobility and safety)
under the umbrella of USM, an understanding of these interactions is critical. The report
identifies the interactions and quantifies them where possible. 

Report WP7 categorises traffic management measures in terms of the following
dynamics:

• capacity and flow
• speeds, 
• effect on accidents - including categories of road user where possible
• cost and cost benefit

Much of the information on the implication of traffic management measures on safety
has been determined using 'before' and 'after' studies. Report WP7 also assesses some of
the computer models currently in use and development.

The key findings are summarised below:

1. UK studies of cycle lanes have shown that cycle traffic increases along a cycle
route, although it may decline elsewhere. Where the cycle lane is part of the
carriageway, there is generally no change in the number of accidents to cyclists
along the route. Advanced stop lines provide a waiting area (reservoir) for cyclists
at the front of a signal controlled junction allowing them to turn or advance straight
on safely before other vehicles. 

 
2. While pedestrians often feel threatened by cyclists in pedestrianised areas, the

evidence is that there are very few (if any) reportable accidents in areas where
cyclists share the space: there are clear safety benefits for cyclists who are no longer
using the surrounding road network
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3. Properly designed pedestrian crossings allow for easy pedestrian movement across
busy roads and help those to cross roads who would have difficulty even in light
traffic. Whilst pedestrian crossings interfere with traffic flow,  the benefit to
pedestrians in terms of mobility and safety is high.

 
4. Parking measures can influence traffic conditions considerably and have significant

safety implications. Park and ride usually involves the completion of a journey to a
town centre by public transport after parking at a specific site. Parking controls have
major positive and negative influences on the safety of urban areas. Reduction of
on-street parking can increase flow and capacity, which can lead to increased
speeds, endangering pedestrians. However, parking controls can contain the
problem of crossing pedestrians hidden by parked vehicles.

 
5. Public transport is a safer mode of travel than the private car, has environmental

benefits and makes better use of limited road space. Bus lanes improve journey
times and service reliability, and can be shared by other road users such as cyclists,
taxis and motorcycles. Other bus priority measures either compliment bus lanes or
provide adequate priority for buses alone. Light rail offers many benefits over
conventional forms of public transport: unlike heavy rail, it offers better penetration
into cities by following highway alignments, but is not delayed by other road traffic.

 
6. Planning policies in relation to new developments need to consider traffic effects.

Traffic restraint polices are normally aimed at reducing car travel into city centres in
favour of more sustainable modes.  There are many policies available: changing bus
fares, changing fuel prices, changing car parking costs, changing the number of car
parking spaces,  applying cordon charges for entry into the city centre etc. 

 
7. Traffic calming is a generic term to refer to road engineering measures that are

designed to reduce vehicle speed and thereby reduce the number and severity of
accidents. Traffic calming measures give more space for pedestrians and cyclists
and reduce speed and accidents effectively without significant impact on flow and
capacity. 

 
8. Junctions are a compromise of space, performance and safety. Roundabouts, signal

controlled roundabouts, mini-roundabouts, right-turn bays, turning bans, road
closures and signalised junctions are all improvements over the basic priority
junction in that they can increase traffic capacity, flow and speed whilst reducing
accidents to vehicles and other road users. 

 
9. Traffic Management, including the automatic central control of signals in urban

areas, can be used to influence flows and hence safety. The basic principle is to
transfer traffic from roads of higher risk to those with lower risk.

Conclusions
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• A very broad collection of potential safety measures, systems and concepts is
summarised under the key facts for this section. The first, and most obvious,
conclusion must surely be that improvement in road safety across Europe is not
restricted by virtue of current knowledge, and engineering ‘know-how’. 

 
• It is therefore concluded that significant future benefits are likely to arise from a

careful consideration of the planning, management, finance and political aspects of
urban safety.

3.1.7 WorkPackage 8 - Linking Frameworks with Other Initiatives

“Urban areas form a complex, dynamic system in which various factors inter-relate in
many different ways. What is the place of transport safety within this system and how
does it link with other system components ?”

This report looked at the relationship between transport safety and the other objectives
of urban management - town planning, environment, transport, economics, mobility, etc
- in terms of political frameworks, ‘urban morphology’ and motivations. 

It is based on research into the relevant literature and is focused on publications dealing
with road safety in urban areas, and urban transport in general.

Particular attention was paid to combined reports published by OECD, EU, ECMT,
conference proceedings (ATEC, AIPCR, ADEME) and publications produced by
specialists in various fields (town planning, environment, transport, road safety etc)

The key issues covered in the report are:

• Mobility - which includes such factors as the transport network, trips, urban
structure, traffic management practices.

• Planning policies - these have a major influence on travel and are usually prescribed
in legislation. These link with real estate and economic viability.

• Transport policies - covering such issues as parking, public transport and local public
opinions and politics.

• Other policies - including urban growth, employment, social policies, town image,
environment.

 
 Planning is part of a negotiated process which includes the local population, elected
members and town engineers. These political processes, at both national and local level,
are critical to the urban development process and hence the safety of the road network.
There is now considerable effort to combine the planning of land use and transport in
many European countries, and in the UK money from property developers is available
for new infrastructures.
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 Pollution in the form of car-emitted air pollution, noise and water and land pollution, is
becoming an important issue in many countries. This can often be used as a catalyst for
change and lead to a reduction in car trips that can benefit road safety.
 
 The report proposes a model in which the urban system is split into three parts - urban
structure, transport networks and mobility/behaviour. The influencing factors on this
system is then considered in terms of the consequences - which includes the qualities
such as accessibility, living conditions and distribution of urban space; and the
malfunctions which includes pollution, urban hazards, congestion, insecurity, poor
living conditions and public transport problems. These consequences link to reactive
actions and measures that feed back into the urban system.
 
 They also affect management policies, that cover - transport, economy, land use,
energy, image, environment, social and ‘others’. These link to complex political
systems that are often key to setting policies and implementing measures.
 
 Finally the urban system is influenced by exogenic factors, which can be economic,
social, or environmental.
 
 Public policies are conceived and implemented in different ways depending on towns
and national contexts.
 
 Literature shows different ways of conception:
• From national policy models which are based on quantified efficiency measures to

implement
• to market based policy models in which municipalities seem to distribute financial

resources according to demand.

Another point of view on public policies is based on an urban development vision that
is more prospective and long term. Sustainability as a concept is one of these long term
visions.. 

Further analysis of these questions will take place within the Town Studies in WP9

The conclusion to be drawn is that while information gathering and analysis can lead to
sound policies for urban development, it is often the political systems that are more
important in defining the policies and that an understanding of these is crucial in urban
management.

3.1.8 WorkPackage 9 - Town Studies: USM in action

The current position is that 10 town studies are being funded by the EU as part of the
DUMAS project. Each of the Partners is managing a town study (two in Greece) as
follows:

Partner Town Population
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France Urban Community of Lille 1.100,000
Italy Brescia 200,000

Netherlands Maastrict 150,000
Greece (DENCO) Larissa 150.000

Germany Cottbus 122,000
United Kingdom Gloucester 105,000

Denmark Gladsaxe 62,000
Greece (University of Thessalonika) Katerini 60,000

Czech Republic Kromeritz 26,000
Austria Baden 23,500

The towns cover a range of sizes. Given the short timescale of the DUMAS project it is
not possible to implement measures and assess the effectiveness, so existing measures
are required and proposals for further measures are proposed. Towns where some safety
programmes have already been undertaken have been selected.

The experiences in the towns will add to our knowledge of engineering and other safety
initiatives by assessing the safety benefits obtained. There will also be an analysis of the
political processes that will answer the question ‘why this town and not a neighbouring
one?’.

In general the measures will be assessed in terms of the DUMAS Assessment
Framework. However the experience within the Town Studies will allow the further
development and elaboration of the Assessment Framework.

The objectives of the town studies have been set out in DUMAS Report 10.2 as:

• To investigate the political/legal/social pressures on implementing safety measures
in an urban environment.

 
• To identify the stakeholders whose actions in the town can affect the

implementation of safety measures and analyse their “values”.
 
• To demonstrate the benefits of taking an overall strategic view of safety in an urban

environment and identify inter-relationships (quantifying these where possible ).
 
• To investigate the relationship between urban management strategies within a town

(e.g. transport, environment, safety, political, health, enforcement) and the safety
benefits which can be achieved

 
• To demonstrate the effect of particular measures against a town wide framework of

accidents.
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 The individual towns are also looking at some specific objectives.
 
 France - Urban Community of Lille
• to assess the political frameworks which apply in the different towns in the region to

evaluate effectiveness.

 Italy - Brescia
• evaluation of management processes required to increase safety in the urban

environment
 
 Netherlands - Maastrict
• assessment of the influence of other urban initiatives on urban safety.
 
 Greece - Larissa
• evaluation of traffic management measures and assessment of public opinion on the

effectiveness of the area wide changes.
 
 Germany - Cottbus
• demonstration of the management processes and political frameworks required to

implement an integrated urban safety programme
 
 United Kingdom - Gloucester
• demonstration of area-wide approach and evaluation of specific local measures.
 
 Denmark - Gladsaxe
• demonstration of how urban safety initiatives can be developed and implemented

(including political forces on such initiatives)
 
 Greece - Katerini
• evaluation of traffic management measures and assessment of public opinion on the

effectiveness of the area wide changes.
 
 Czech Republic - Kromeritz
• investigation of the links between safety and other urban planning initiatives.
 
 Austria - Baden 
• demonstration of effectiveness of public consultation and feedback within the

planning of urban safety measures and of the value of close political co-operation.
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4. THE DUMAS FRAMEWORKS

The objective of the DUMAS project is to encourage the implementation of USM
projects in two ways:

• Firstly by creating a positive political environment where support and funding can
be obtained

• Secondly by encouraging engineers and urban managers by making available
information, guidance and encouragement to undertake a USM programme.

Hopefully some of the information and recommendations in this report will help to
increase the importance of safety on the political agenda. This process should also be
helped by the town studies.

The following frameworks are primarily designed to deal with this second objective.

4.1 Overview

The principles identified in Work Package 2/3 can be redefined into six main areas:

• The safety problem has to be analysed and shared objectives must be agreed
and publicised. Technical knowledge and expertise from many different areas
is necessary.

• There is an inter-dependency between safety, mobility and the environment
with safety benefits achieved by a variety of actions (not just safety
measures)

• People must work together for common goals. The support of local
politicians and people is vital

• Communications and implementation must be managed as an integrated
programme

• Area-wide treatments are necessary to deal with scattered accidents
• Funding is critical in achieving success

These are embodied in the following diagram, which represents DUMAS’ vision of
effective USM
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The DUMAS Design Framework defines these interactions in order to make urban
designers, planners and engineers more aware of the effect of their strategies on others. 

Integrated with this is an Assessment Framework, that DUMAS is developing that will
encourage urban initiatives to measure standard common data. This concentrates on
proven methods which allow robust comparisons using the best assessment techniques
and should ensure maximum benefit.

DUMAS can continue to serve the European community be serving as a source of
guidance to urban safety practitioners by means of reports, guidelines and dissemination
of information via seminars etc. Application of the frameworks will ensure that scarce
EU resources are applied effectively and efficiently, to maximise the safety benefit.

4.2 The DUMAS Design Framework

The objective of the Design Framework is to provide a  ‘how to’ guide to engineers or
managers wishing to implement a USM scheme. It, therefore, applies once the problem
analysis has identified what the issue is which will be addressed by the USM scheme. It
does not contain answers, but aims to provide all the questions which need answering; it
then attempts to describe an action plan that experience has shown can be successful.
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It should be borne in mind, however, that situations vary considerably between
countries and cities, and that there is no single ‘best’ method or solution. The
framework should be seen as guidance only, and not definitive.
Process for an Urban Safety Management Project
1. THE PRELIMINARIES

1.1 Are you sure ? If not, stop here

1.2 Have you got sufficient
support ?

Support is needed from:
• Politicians – local and central Government
• The public – local residents are most important
• Technical staff in the local Authorities
• Transport operators
• Network operators
• Police

1.3 Have you got finance? if not; give up now and seek funds

1.4 Are there legal barriers? Check out before starting project 

2. STARTING THE PROJECT

2.1 Set up structures • management structure 
• communications channels

2.2 Launch Have a big press announcement to get the project launched

2.3 Set objectives Have clear high-level  objectives for the Project e.g. casualty reductions of X% by year Y.

3. RUNNING THE USM PROJECT

3.1 Analysis phase • What are the safety and mobility problems ? 
• Where do the accidents occur ? to whom ? at what time of day ? etc. 
• Understand the problems in the town/city – safety, environmental and mobility.
• Listen to everyone’s complaints.

3.2  Strategy phase. • Given the high-level Objective and the Problems; how do we go about fixing the Problems to achieve
the Objective ? 

• Break the town/city down into sub-areas and produce a safety strategy for each.
• Check these strategies with everyone – get commitment.

3.3 Planning stage. • Plan to tackle problems in order, usually starting with the biggest. 
• Use as many approaches as possible to deal with problems. 
• Check the consequences of solutions proposed. 
• Have timescales that are reasonable, with some contingency.
• Check these solutions with everyone to get support.

3.4 Design stage. • For the solutions proposed, design measures.
• Make designs acceptable to as many people as possible. 
• Check costs do not exceed finance limits.
• Check resources are available to design and implement each measure proposed.
• Check designs are supported by everyone.

3.5 Implementation stage • Implement measures in stages, starting with a ‘quick fix’ to a large problem – you need a success to
start with.

• An individual initiative might follow these stages:
 Consultation
 Detail design – involve as many as possible
 Implementation
 Flow/speed changes – getting used to it.
 Assessment
 Note: the full benefits may not be realised until all the measures are in place.

3.6 Assessment stage • Measure accidents, casualties and flows etc. Check against objectives – where objectives not achieved,
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reconsider and possibly introduce additional measures.
• Make sure everybody knows about successes and failures during the Project with regular press

releases and announcements.
• Report back on achievement of objectives.

4.2.1 Before Starting the Project

4.2.1.1 Political Will

Experience has shown that getting the support of local politicians for a safety
programme is one of the most important requirements for success. Implementing
measures will not always be popular, so it is vital that safety remains a high priority
with the decision makers, compared to public criticism or votes. A political ‘champion’
is very helpful in maintaining support for the programme, so time spent in bringing
together supporting facts about accidents and convincing the important local politicians
to support the programme, is time well spent.

Getting local politicians support can be made a lot easier if there is general support for
safety at Central Government level. Many countries have Government targets to reduce
casualties and this has provided a strong incentive to do things locally. The move in
some countries away from road building to sustainable transport indicates that the
balance between mobility and safety is beginning to swing towards environment and
safety. These new policies are an opportunity to launch safety schemes with central
Government backing.

This same principle can also be applied at the European level, where again the balance
is moving from capacity to sustainable transport. A European casualty reduction target
set by the EU would be a powerful motivator for USM schemes.

4.2.1.2 Public Opinion/Public Participation

It is unlikely that local political support can be achieved without first getting public
interest in and support for casualty reductions. Probably the most critical area for
support lies with the local population, so local public opinion is critical. Experience has
shown that in many urban societies know very little about the accident risk - “accidents
always happen to other people, not to me”. Bringing home the fact that accidents do
happen and people are dying is most important.  Awareness of the environmental effects
as well as the safety benefits will also effect public opinion.

4.2.1.3 Funding
Lack of finance is often thought of as a stumbling block to planning and implementing a
USM scheme. Indeed USM schemes do require a lot of resources. In the UK a relatively
small city like Gloucester can spend over £7M and still have areas of the city untreated.
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Th experience of the DUMAS partners is that funding can be very different in different
countries. There are often 3 ways funding can be obtained:

• from central government
• from local government
• from other sources, such as local firms, developers, insurance companies, etc.

Funding will generally be easier once the political will (see Section 4.2.1.1) and public
opinion (see Section 4.2.1.2) have been dealt with. It is also likely that funding will be
easier if a comprehensive plan exists which is ready for implementing. The message is
that even though funding might not be readily available at this point in time, developing
a plan and strategy will still be useful as it will allow an opportunistic approach to
getting funding at short notice should an opportunity arise at short notice.

4.2.1.4  Legal issues

Urban areas form a complex, dynamic system in which the various factors inter-relate in
many ways. Specific attention must be given to those elements which influence the
management process at urban level, which refer to the institutional and legal frame of
each country, namely:

i. the institutional framework at national, regional and local level;
ii. the legislative framework that guides the elected people;
iii. the rules and regulations for technical projects and countermeasures.

It must be assumed as almost impossible to compare different countries following this
scheme, but it is very useful to have a framework to illustrate different situations.
A few comparative works have been done about European rules and regulations, but the
main goal of DUMAS is to draw the “flow chart” the decision makers follow to
implement and management urban safety at a wide scale. That is a crucial part of the
assessment protocol to be drawn up for town studies.

As it is quite difficult to draw the picture of all existing legislation, five classes of laws
related to safety management in an urban environment will need to be assessed:

1. EXOGENIC factors: economic changes (i.e. disparity of transport costs, pressure
of car manufactures,...), social changes (i.e. number of retired, more women
working,...)
 
2. URBAN development: urban planning codes (strategic plans, master plans,
actuative plans), transport policies (circulation planning, parking policies, ...)
 
3. MANAGEMENT policies: traffic, transport, energy, environment,...
 
4. QUALITIES: accessibility, handicapped people, living conditions,...
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5. MALFUNCTIONS: environmental qualities (pollution, noise), urban hazards
(insecurity, congestion, delinquency).

4.2.2 Starting the Project

4.2.2.1 People – involve everybody

Experience has shown that one of the most important features of a successful USM
project is getting everyone involved and committed at the start. Historically, in many
countries, the safety department has been separate from the road building and
maintenance departments, which in turn have been separate from the building and
planning departments. These barriers must be broken down and staff from all these
areas formed into a team. 

In some countries there is an added complication of several layers of urban management
– local city and higher regional management. Again these barriers need to be broken
down. It needs to be borne in mind that people from the different areas will have
different objectives, and to be successful the project will have to satisfy the key aims of
all the divergent groups.

It is likely that in most cases having a defined leader or ‘champion’ will be beneficial.
The USM process is in many respects visionary, so a charismatic champion can be a
very powerful way of bringing together different disciplines into a common objective.
The champion can also be very important in dealing with outside agencies and
obtaining funding etc.

4.2.2.2 Setting up the management structure

Bringing the diverse skills together is the first step in setting up the management
process. This is a necessary first step and it is vital that all parties are involved from the
start, especially in the formulation of the objectives and targets for the project.

Management structures will vary depending upon the country, but a possible model
would start with a main project team which would consist of all the ‘major players’
such as the mayor, chief executive, senior officials and ‘champion’. This team would be
responsible for formulating the casualty reduction targets and setting the strategy. This
strategy formulation is vital to the project and should define the way in which the
casualty reductions will be achieved.

For example: in its simplest form, a casualty reduction target might be to bring
casualties within the urban areas down to 100 per year by year 2002, with sub-
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categories for fatal, serious and slights. There may then also be figures for vulnerable
road user groups – pedestrians and cyclists – where the reductions might be
proportionally greater than for car occupants.

The strategy would then consider the methods available and their suitability for
providing the reductions required. Again in simple terms this might involve reducing
flows on some dangerous routes, along with reducing speeds more generally. Flow
changes can be managed through road engineering, but also through better provision of
public transport, parking, traffic control, etc. 

There might then be sub-teams dealing with specific elements of the strategy. The USM
approach is multi-disciplinary, with the main disciplines as follows:

• safety: introducing features to help vulnerable road users (cyclists and pedestrians)
using road engineering, 30kph zones, etc. Make roads safer for traffic by managing
flows to reduce conflicts (ban left [right in UK] turns), and reducing speeds.

• traffic control: improving junctions, managing flows with traffic signals
• police and enforcement: reducing speeds, improving driving behaviour.
• public transport: managing flows by improving the public transport service using

buses, trains, trams, etc. Improve the public transport interchanges and scheduling.
• education: affecting behaviour through publicity and routes to school etc.
• network management: using traffic management techniques, such as road closures

and mini-roundabouts to manage flows. This might include reducing ‘rat-running’
by improving the capacity of the main roads and reducing the capacity and speeds
on the residential roads.

• health: improving the speed of attention to reduce accident severity.
• planning: to ensure new traffic generators had appropriate connections to the

transport network; introducing pedestrianisation, etc.
 
 The above outline examples of measures in each of the categories, and more detail on
some of the topics is available in the DUMAS WorkPackage Reports, as well as many
country-specific design guides. 
 
 As well as the design, implementation and assessment sub-teams, the process should
directly involve the elected representatives of the city, possibly as part of a ‘forum’
which allows all other interested parties to include their views. These other parties
might include:
 
• Local residents associations
• Minority group representatives
• Local businesses
• Local bus operators
• Taxi representatives
• The press (local paper etc)
• Parking suppliers
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• Emergency services
• Magistrates / Legal representatives
• Health providers (hospitals etc)
• Action groups (including pedestrian and cycle groups, environmental groups etc.)

4.2.3 The USM Process

Having set up the management structure and defined the overall objectives of the
project, the project team and the sub-teams will then need to carry forward the USM
principles through the analysis, strategy/targets, design, implementation and assessment
phases.

4.2.3.1 The Analysis Phase

This phase looks at the current situation in the city and links with the formulation of the
strategy to set the casualty reduction targets and the strategic direction. Generally it will
follow the standard safety accident analysis process, where accident data for the city
and immediate surrounding area is analysed under different headings. These include:

• By time of day
• By road user type
• By type of road
• By accident type
• By vehicle type
• By road condition (wet etc)

This type of analysis allows common types of accident to be identified and measures
designed to reduce them. For example accidents between vehicles on the main roads in
wet conditions near to junctions would suggest speeds were too high and the surface
was slippery. This type of accident investigation and prevention technique is well know
and used effectively in most European countries.

Having dealt with the common groups of accidents and their counter-measures, the
remainder can then be analysed. In general these will be the ‘scattered’ accidents and
need to be treated using an area-wide approach. Dividing the city into areas bounded by
barriers such as railway lines, can be a useful step at this stage. The analysis should
show which areas have the higher accident rates, indicating where measures might be
installed first.

Particular attention needs to be paid to the vulnerable road users. As cars get faster and
safer, so pedestrians and cyclists are put at even more risk in urban areas. 
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In many cases residential areas can be treated using traffic calming and 30kph zones to
reduce vehicle speeds, along with some engineering features that give priority to
cyclists and pedestrians. Many such measures, like cycle lanes and advanced stop-lines
for cyclists, have been used extensively in Europe.

As well as the accidents, the analysis phase will also need to consider the flows and
speeds; data will need to be collected if it is not already available. Safety can easily be
improved at the expense of mobility, so this trade-off is a vital part of the strategy
formulation. Is the aim to improve safety keeping flows at existing levels, or are
reductions desired ? A similar argument applies to speeds.

A key step in this process is the analysis of road hierarchy, which considers the design
of the road, the existing flows and the desired function and flow levels. It is common for
cities to have roads used inappropriately – usually higher flow levels than the road was
designed for – due to weak links between the planning process and travel demands. The
analysis needs to consider the function of each road in the network and define an ideal
categorisation – usually main road, mixed traffic route, or residential. Comparisons
between the ideal and existing flows identifies roads which have inappropriate levels of
flow, and reducing these should be part of the USM strategy.

4.2.3.2 The Strategy Phase

Having analysed the accidents, road function, speed and flow data, the strategy can then
be formulated. Following this, targets can be set and the design process started. As
stated above, the main factors when considering the strategy are:

• the overall casualty reductions
• casualty reductions by road user group
• casualty reductions by area
• changes in flows and/or speed to attain the required road hierarchy
• casualty reductions by discipline (i.e. those achieved by publicity, safer routes to

school etc)

The strategy should also link to other urban objectives, such as environmental
improvements. These links are often through reductions in vehicle flows and can prove
a powerful ally to a USM scheme.

The strategy needs to be agreed and supported by all the participants and disciplines,
along with the politicians, at all levels, and public opinion. Targets should follow from
the strategy, by the categories selected. 

The strategy should also consider timescales and be realistic in defining objectives.
Implementing safety schemes is a time-consuming and costly process, with the supply
of funds and expertise being limiting factors. In order for a scheme to succeed, it must
have local backing. This will involve a great deal of consultation, which will inevitably
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slow down the implementation. It is vital, however, that schemes are put in right first
time and not subsequently removed because of violent local protests.

The strategy will need to consider the phasing of scheme implementation, and set local
area targets for each stage of the programme.

4.2.3.3 The Design Stage

Once the strategy has been formulated and the targets set, then the measures can be
designed that will deliver the reductions in flow, speed and casualties required. The
USM process is naturally complicated because of the wide range of measures that are
applied when dealing with any particular safety problem.

For example the target might be to reduce casualties on a main road. The measures
employed might include improving the bus route to encourage drivers onto public
transport – adding bus lanes and giving priority at junctions might be used. This will
reduce vehicle flows on the route. Other measures might include junction
improvements, speed cameras, anti-skid surfaces, pedestrian crossings, and possibly an
education programme directed at local school children with a safer routes to school
campaign. This example is not meant to be comprehensive but aims to indicate that
there are many disciplines that can be applied to give safety benefits.

Due to limited resources, the design and subsequent implementation stages will
normally operate on a local area-by-area and/or route-by-route basis; starting with the
areas and routes with the highest risk. Along with the design of measures there should
be a global publicity and information campaign that aims to raise the profile of safety in
the city. Having central Government involvement and support can increase the
effectiveness of such campaigns.

At every stage in the design of local schemes, the management structure and sub-teams
will ensure that all disciplines are involved and can contribute to the improvement in
safety.

4.2.3.4 Implementation 

As each phase is designed and implemented, monitoring will be required to ensure that
the phasing of the implementation does not produce unwanted effects. For example road
closures or traffic calming in one part of the town may force traffic onto other roads
which are not suitable for the new flows. These are factors which should have been
considered at the design stage but predicting the detailed use made of the network when
changes are made to it is not an exact science. 
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The phasing of the implementation is therefore an important element of the design and
planning

As the phases of the design are implemented it should be possible to use the results of
the initial phases to reassure the public in other areas where later phases will be
introduced. In many cases opposition to USM schemes is much reduced once the
scheme is seen to be working. The use of the earlier areas as examples can be used to
defuse opposition to later phases of the implementation.

4.3 The DUMAS Assessment Framework

During each phase of the implementation it will be important to monitor the changes by
recording before and after speeds and flows on critical and/or representative links. The
timing of the implementation is important as when considering accident changes, the
period covering the installation of the measures needs to be ignored.

It is only by evaluation that the most effective measures can be identified and
improvements made in future schemes. It is important to assess both the individual
elements and the whole USM process and to identify what went well as well as what
was less successful. The evaluation and publishing of results is therefore very important
for ensuring that information is shared and lessons do not have to be re-learnt. 

To encourage the assessment of schemes the DUMAS Assessment Framework aims to
provide guidance on what, how and when to measure. The Town Studies (WP9) give
the DUMAS partners an opportunity to demonstrate a range of assessment
methodologies. Further development of the DUMAS Assessment Framework will result
from these studies.

The Assessment Framework will include the following:

a) Accidents - the ultimate measures of success will be accident reductions following
scheme implementation. Before and After studies and the use of Control Studies are
major issues, along with sub-areas, sample size and the categories of accidents.
Analyses of categories of accidents includes time of day, cause, involvement, etc. This
can be important when considering vulnerable road users, who often feature as high
priority in accident reduction targets.

b) Speeds - these are often measured as a surrogate for risk and are particularly useful
for assessing individual measures or groups of measures. Robust accident speed
relationships have been measured (in MASTER), which can be used to support the link
between lower speeds and accident reductions. The report of Work Package 5 Speed
Management includes details of assessment of speed measures.
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c) Flows - Accident benefits are often achieved in USM schemes by changing travel
patterns (e.g. from high risk minor rods to safer main roads) and/or reducing flows on
routes (e.g. by engineering measures and/or improving public transport). It is often
difficult to assess an individual measure as other initiatives can also have a peripheral
effect. Ideally measures should be implemented one at a time, so that proper
assessments can be carried out. This rarely happens in practice however, and this makes
assessments difficult.

d) Public opinion - Success in accident reduction must be accompanied by public
acknowledgement of this success. If this is not achieved there will be a continuing
problem in maintaining the measures introduced and a difficult task in introducing
measures in other areas.

5. SUMMARY

The DUMAS project has completed the Research phase and work is completed on
WorkPackages 1 to 8. WorkPackage 1 Report and the reports for WorkPackages 4 to 7
have been published. Town studies are under way.

The research phase has led to the formulation of a Framework for the Design of USM
schemes, and the initial formulation of an Assessment Framework which will be further
developed during the Town Studies phase of the project. These Frameworks should
allow robust USM scheme design and give guidance on how to manage the project to a
successful conclusion. It is hoped that the design framework can link to a design manual
that gives information on individual measures and their effectiveness. 

Urban Safety Management has been around for over 10 years, but the number of
implemented schemes and on-going projects in Europe is virtually zero. It just has not
caught on. There are many reasons for this, which the DUMAS partners looked into,
and the conclusion was that USM is complex, political and costly. It is therefore the
non-technical factors that have usually been the stumbling blocks, and it is these that the
DUMAS Partners have attempted to analyse in the Reports. Whether we have
succeeded, only time will tell, but hopefully DUMAS will provide the impetus for more
USM schemes and a raising of the importance of road safety in Europe and individual
countries.
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