
20th ICTCT workshop Proceedings

SESSION V SAFETY STRATEGIES 1

National States, Regions and Local Governments:
Association and Competition. How can safety be

taken into account in such complexity?

Dominique Fleury

INRETS
2 Avenue Malleret Joinville, 94114 Arcueil, France
Phone: 33 1 47 40 73 78, Fax: 33 1 45 47 56 06

E-mail: fleury@inrets.fr

Reflections on road systems today stress a ranked view of infrastructures. Such a viewpoint
integrates into the mesh of networks not only roads that carry heavy traffic but also more
protected areas laid out according to traffic-calming principles that have now been tested,
recognised and diffused. These layout principles have spread to many countries in Europe. If
these systems were initially designed for safety, however, their current use is much more
widespread.

Obviously, action on the urban environment is not taken in the sole aim of improving safety.
Operations whose objective was to prevent accidents, especially on a large scale, have
always considered other urban management objectives as having to be taken into account or
integrated. Thus, safety today must confront and explicitly work with a set of other values
and its consideration depends on the relations between actors with different objectives.

National policies are naturally sector-based. This means that special systems are
implemented in favour of safety, the environment or the integration of the handicapped in
cities. They are often under the authority of specific ministries and are implemented by
technical services with limited authority. Obviously, local action quickly exceeds the
framework of sector-based actions, as it deals with a complex system within which individual
and collective regulations are at work.

Increasingly, local governments are the ones who manage the networks where most fatal
accidents occur. Public policies are issued by the European Union and the National States.
Sometimes elected officials set safety objectives for themselves. Locally, it is not so easy to
act for prevention given the multitude of actors, procedures, objectives, constraints and
therefore regulations. The local level thus invents special know-how that we need to be able
to compare and discuss in terms of its most refined characteristics, integrating the
specificities of institutional and technical contexts, and those of the legislative frameworks
(such as that which defines the responsibility of technicians and elected officials if an
accident occurs). Research undertaken in this area brings together both technical and
political aspects in multidisciplinary processes. This discussion will mainly be based on French
research to encourage a debate on the specificity of local action.

Introduction

Road insecurity is one of the major problems of our modern societies which nonetheless
remains insufficiently taken into consideration. Leonard Evans noted that every month as
many people die on American roads as in the September 11th terrorist attack against the
Twin Towers, in nearly total indifference (Evans, 2004).
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Road insecurity as a public problem is often blamed on the individual responsibility of the
driver who, when he commits a violation, will be catalogued as a “road delinquent”. From
there it is just one step to deducing the equation: the fight against road insecurity equals a
fight against road delinquency.

It is true that such a limited view underlies the road safety policy carried out in many
countries. Nonetheless, certain actors/authors think that taking the very design of the road
system into account is essential to improving safety. In this context, research on safety
notably stresses the development of new technologies and particularly driver assistance
systems.

But this technical aspect of road safety research is not the subject of this paper; it will deal
with the actual design of infrastructures and road networks, the link between urban planning
and road safety. It seeks to demonstrate that the implementation of knowledge in road
safety runs up against technical difficulties, of course, but especially real institutional
complexity. Improving prevention is no longer a technical problem but rather a problem of
decisions, objectives, actors and institutions. This demonstration will more particularly be
based on current practices in France, the strategies implemented and their shortcomings, to
lead to questions that foreign experiences may be able to shed light on.

1 Technical approaches

1.1 The question of data and their spatialisation

After the central government withdrew from managing local networks following the various
phases of decentralisation in France, the local authorities became responsible for increasingly
long road networks and were thus confronted with nearly all of the accidents which occur on
the roads.

Awareness has been increasing over the past several years, firstly through the impetus given
by personalities who have sought to support the cause of fighting road insecurity. Thus,
people who seemed isolated have played a decisive role in local actions. In recent years we
have seen a more systematic, wide-ranging reflection on the subject emerge, notably due to
the need to apply the Law on Safety and Urban Renewal (SRU - Sécurité et Renouvellement
Urbain) which requires improvement in safety in the Urban Travel Plans (PDU - Plans de
Déplacements Urbains).

This awareness “that we must do something” always begins by implementing logistics to
gather data on road insecurity. We shall not discuss here the representativeness of the
accident data gathered. Indeed, this gathering is not exhaustive since, for many reasons,
many minor accidents are not included. Despite this slant, the view that it provides is, in a
first approximation, sufficient to give a snapshot of the safety challenge in terms of fatalities
on the one hand and of monitoring developments over time on the other.

Such data gathering has long been undertaken on the national level, whereas it is more or
less well done on the local level, notably for conurbations. The greater challenge at this level
is its coupling with mapping software to provide a good spatial representation of insecurity.

In the current state of practices, while many municipalities may work effectively on the scale
of a project – although this is not always the case – it is very difficult to crosscheck different
types of data: traffic, demographics and socioeconomics, for example for in-depth work on
the challenges. The stumbling blocks observed are far from being technical; they are mainly
institutional. The administrative structures and the prerogatives of each profession often
keep an effective transversal organisation from being set up, leaving partitioned structures in
place in which everyone deals with their own problems using their own data, without paying
much attention to potential mutual cooperation.
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And yet, computer systems could make it possible today to set up high-performance systems
that are able to:

- Provide more relevant information on each accident;

- Locate and crosscheck data from multiple sources;

- Provide ergonomics facilitating data handling by a wide range of users from varied origins.

1.2 Hardy know-how

It can be stated today that the available data have encouraged the fight against the most
obvious accumulations of accidents using “black spot” methods. These approaches have
provided know-how that has been reinjected into new road layout projects. The techniques
available today are the result of these practices, imitating what has been done in other cities
and foreign experiences. This layout “toolbox” is now available for setting up 30 km/h zones,
urban boulevards integrating high levels of traffic in dense environments and major effective
infrastructures for longer trips in urban and suburban areas. Current understanding provides
for layouts in multiple situations, suburban road systems, proximity to shopping centres,
tram line integration, etc.

Real know-how thus exists, based on previous analyses and feedback on experience. It
mobilises “common sense” that is sometimes useful in its ability to obtain wide acceptance,
notably among the general public. Thus, sensitive places will be laid out such as school
areas, residential zones, 30 km/h zones, reduced traffic spaces, speed calming and green
networks. Although the general trend is toward decreasing the number of accidents, and if
we may admit the relative efficacy of these processes and notably their generalised
application throughout France, it is nonetheless useful to analyse them to look into the level
of integration of safety into practices, if only to propose lines for progress.

1.3 The technical object becomes a "mediator" in favour of safety

Certain local authorities feel the need to act. They therefore start by implementing this data
compilation and, insofar as possible, an automatic localisation of accidents which is a useful
complement to the files drawn up by the authorities (police and gendarmerie). The first
analyses deal with areas of accumulated accidents and school areas. Our studies, however,
have clearly shown that, beyond these one-off projects, safety is not the primary criterion in
layout decisions.

Formally, the term safety is of course present in the list of objectives put forward, but
concretely, we do not observe among the local French authorities any plans that are clearly
spatialised and placed in a long-term view for improving travel safety. The impulse behind
layout work is always some other decision: building a tramway or another type of heavy
public transport line (reserved bus lanes, tram-trains, etc.), laying out several kilometres of
cycling lanes, requalifying a road with heavy traffic as an urban boulevard, modernising
underground networks or undertaking any other layout arising from demands from the
population.

At this stage, once again from a formal point of view, safety will find its place in technical
reasoning in which the evidence is unquestionable: if we install cycling layouts, we improve
safety. Likewise, if we reduce vehicle speeds by designing an urban boulevard, the number
of accidents will go down. Safety is thus covered in the media through certain types of
layouts which are supposed to improve it. This means that it is not clearly visible as a main
objective of the action: it is not concretely piloted for optimum effectiveness.
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2 What institution for dealing with the issue, and how?

2.1 Institutional positioning before the action

Locally, road safety concerns in the past have often been brought up by one or two
motivated people. This personality may be an elected official or a technician. The issue is
dealt with even more effectively if it is impelled jointly by an elected official and a technician
at the same time.

Today, this is becoming more common for local authorities. They "streamline". They get
organised around a technician in charge of gathering data. This technician is then able to
meet one-off needs for accident characteristics within the scope of a given project. But in
any case, he is rarely in the position to promote preventive action as such on a sufficiently
large scale to have a structural impact on traffic organisation.

From the point of view of the institutions, road safety tends to be dealt with today in
structures with authority over a sufficiently large scale to provide a wide enough view,
savings in resources and distance from direct operationality. This type of organisation, which
is easily pinpointed in the organisation charts, can be found in several areas where research
work has been carried out.

Thus, in the Lille Métropole Urban Community, one of the oldest urban communities in
France, the Safety Unit is located at the central level and works in close relations with the
Territorial Units which are in direct contact with the 87 communes in this intercommunal
structure.

At the Departmental Infrastructure Divisions (DDE), which are decentralised government
services in each département, the Departmental Operations and Safety Unit is located at the
central level in the prefecture city of the département. It works closely with the territorial
subdivisions of the DDE and, today, increasingly with the local authorities in the département
(Conseil Général [Departmental Council], Public Intercommunal Cooperation Establishments,
large urban communes).

Drawing up a PDU under the SRU law is an opportunity for conurbation committees to
indicate their road safety strategy when they cannot define an overall context that is mapped
and planned over time. “Metro”, the Grenoble conurbation committee, has been working
toward a “label”: the projects undertaken by the communes will be financed if they meet
certain criteria and if they receive the road safety label.

It thus appears today that local organisations are seeking to integrate road safety at a
sufficient level to be able to deal with relatively large territories. Such institutional structuring
is the result of a twofold dynamic produced by decentralisation and by the fact that road
safety was included in the SRU law as an objective in drawing up PDUs.

2.2 Toward conflicts of values, institutions and scales

Such a dynamic in favour of safety has been observed in several areas which we have
studied. But these analyses show that the often isolated “bearer” of road safety is confronted
with conflicts of interest, whether latent or explicit. In Aubagne, Grenoble, Aix-en-Provence
or even Paris, decisions on the organisation of traffic are, at the end of the day, based on
optimised management of travel, even if this sometimes corresponds to highly contrasted
viewpoints.

As an example, in Aix-en-Provence, the worst spots for safety are spread out over a vast
territory in which conflicts appear at the crossroads between long distance automobile
mobility and local life in small urban concentrations. There is a conflict of interest between
the State and the local authorities crystallising around discussions on the road network
model. For some, long-distance mobility needs to be dealt with, whereas for others this
model should be designed with short-distance accessibility in mind.
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We can see this type of opposition when it is a question of integrating expressways in urban
environments. Concretely, this gives rise to demands for changes in the road object
(transformation of an urban expressway into an urban boulevard), reduced speeds, an
increase in the number of on-ramps and exits, etc. Thus, Grenoble has experimented with
reduced speed on an urban motorway for different reasons, including the fight against urban
sprawl. In Aubagne, on the subject of creating an interchange centre, it is the status of the
motorway network, guaranteed by the State, which has been called into question. The city is
calling for its reuse as a ring road and wants many access links to improve the safety of the
community’s roads through a reorganisation of internal traffic.

We could also consider the case of the city of Paris, which has undertaken to reduce
automobile traffic drastically in the capital. This objective is obviously a priority, leading to
the specialisation of available spaces with two-way traffic for public transport and cyclists,
and one or two lanes of automobile traffic, which sometimes makes the spaces hard to read.
The press has brought up the safety concerns involved.

Such conflicting objectives can also turn up within a given institution or between technical
services and the urban planning agency in a given conurbation when it is a question of
designing a project or PDU. They are then more difficult to observe and require more in-
depth investigations.

The oppositions observed always lead us back to conflicts of values between road safety on
the one hand and economic development, mobility and accessibility on the other. As the
institutions specialise their services according to particular objectives, these conflicts will
crystallise into oppositions between professions and, consequently, often between scales of
analysis of the territory.

3 Practices in the layout of public spaces

3.1 Practices

While national policies are generally sector-based, their territorialisation at the local level
often causes a shake-up of the logic behind the distribution of roles between actors and
responsibilities among communities. Thus, to understand how safety is dealt with in local
management, the analysis of this complexity not only requires an analysis of the technical
aspects, but also of the various actors’ scenes and of how local public actions are
undertaken. These two sides of the analysis are complementary and therefore inseparable.

We should first recognise that the local institutional organisation reproduces categories from
the national policies, laid down by sector1. It follows that projects will be designed by
bringing together actors “bearing” highly defined challenges, which are sometimes
contradictory. These actors may be public or private; such as defence associations
(shopkeepers, public transport users, cyclists), playing roles that are increasingly obvious in
this process. The project is then negotiated; it is the subject of compromises and is the
result of a power struggle between different objectives and values… The “bearer” of safety
in such a process is rarely in a powerful position2. However, many techniques that were
originally developed for safety reasons are now being included for other objectives. This
leads to a formal connivance where all of this has an impact on accident prevention: the
design of a cycling network is based on the argument of improving safety, much more so
than on developing the use of bicycles.

                                          
1 This is always the case, even if these sector-based concerns are grouped together formally under

general watchwords such as sustainable development.
2 There are notable exceptions that are worth studying.
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In a very in-depth analysis of the design of the Marseille PDU, Frédérique Hernandez has
looked into how projects are related to each other. She was able to put forward the
hypothesis that setting up a “reference project” through the aggregation of "operational
projects" rather than through laying out actions after formalising common objectives, as one
might think. Some of these operational projects are decided upon outside the field of PDU
design, such as the tramway project. Other operational projects emerge "as processes of
territorialisation of technical concepts in layout and urban planning. These concepts which, at
first glance, appear to be technical solutions to the problem of the place of the automobile,
are first and foremost the product of an ideology and bring values with them before serving
actual interests…The "combining" of projects does not result from any concern for
coordinating the actions together, but rather is used, by laying down “inseparable links”
between the different projects selected, to obtain acceptance from the partners" for a
common reference system…"Laying down interdependent relations organises projects into
aggregates. A whole presented as being consistent is constructed by reiterating inseparable
links between the elementary projects" (Hernandez, 2001).

3.2 The reference system

The process thus described is relatively slow, requiring a search for formal agreements
between highly diverse actors. It is, however, remarkable that such a process for designing a
PDU is capable of producing coherent documents from such disparate issues.

Several scenarios thus appear as the result of the aggregation of “elementary projects” when
they are mentioned together, related to one another and discussed in their implications and
thus manage to develop over the course of the meetings. On the other hand, it is the non-
mentioning of the components of one scenario with those of another scenario during
working group discussions that enables us to demonstrate the existence of several
spatialised mental models with relatively independent existences.

A graphic modelling method was designed by Frédérique Hernandez to demonstrate the
dynamics behind the construction of these three main scenarios (each one constituting a
"coherent whole") based on reciprocal mentions during the meetings:

- the “city centre” scenario grouping together projects such as the "pedestrian-priority
hypercentre", the "tramway" and "bicycles";

- the "City of Marseille" scenario with the "green network", the "Urban Boulevard", "village
kernel layouts" (which are secondary town centres);

- the "conurbation" scenario with the "Regional Express Train Network ", "Relay Park", etc.
(Hernandez, 2000).

These scenarios operate at very different levels. The Marseille hypercentre is a dense space
structured around the Vieux Port (the old harbour). On another level, the city has developed
out of peripheral kernels which were the seeds of the current urbanisation. Lastly, the
metropolitan level, covering the entire southern part of the Bouches du Rhône département,
including Aix en Provence, Aubagne and Vitrolles, is concerned. It is therefore a “zoom” view
that has structured the discussions underlying the design of the PDU, at each level
demonstrating its coherency and mobilising particular technical objectives.

At each level we can find city management whose objective is to protect the city centres and
the secondary centres from being invaded by cars, reserving them for pedestrians, non-
motorised and non-polluting modes of travel and public transport systems. The ring roads
serve the twofold purpose of irrigating the city and protecting its islands. Thus, the European
city of our heritage is protected, a dense city that is attractive, tourist-friendly and festive,
with high property values.
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3.3 Unspoken rules of urban planning

For these scenarios for protection against automobiles to be able to apply to the territory,
the development of major road infrastructures which are more or less well integrated into
their urban environment is considered to be a necessity for the overall operation of urban
systems (Duflos, 2001). These infrastructures will mobilise financing without comparison
with what is programmed for the development of “soft” traffic. Because even if eco-mobility
is put forward, it is nonetheless true that the largest budgets are granted first of all to the
development of new transports systems, but also for major road infrastructures.

Current rhetoric in favour of eco-mobility has a consensus in technical documents and
programmes. It is nonetheless true that efforts are being made to eliminate "unbearable
urban congestion" by applying principles and standards in conurbations that are similar to
those used in the countryside. These practices are not in the forefront and often appear to
constitute so many "unspoken rules" for layouts.

The working group, sometimes aware of this type of contradiction, considers it necessary to
transform projects that had been planned as motorway projects in order to integrate them
into the urban fabric. Thus, in Marseille, the southern section of the L2 ring road, designed
as an Urban Expressway, will be replaced by the Southern Urban Boulevard carrying heavy
traffic, but operating at a speed of 50 km/h.

Planning will thus focus on certain "hard spots" for automobile traffic which need to be dealt
with, modifying the surface traffic design and protecting central areas. As an example, we
can point out the completion of the L2 in Marseille, the refurbishment of the docks in
Rennes, the construction of a bridge between Audincourt and Valentigney in Montbéliard, the
crossing of the Scorff in Lorient, the crossing of the Garonne in Bordeaux, the design of a
ring road for the incoming A89 and A10 motorways on the right bank in Aquitaine, a bypass
and detour (already included in the 12th State-Region Planning Contract) in Annecy, etc. The
justification for these programmes lies in the coherency between effective management of
traffic and the conservation of urban spaces. This can thus give rise to compromises
acceptable to all.

But this is not always the case and certain situations constitute obvious contradictions in a
planning project that seeks to be coherent. The working group then has to filter, to ignore
decisions which may not fit in with the dominant viewpoint or, at best, to situate the problem
without solving it. The final planning can only hold in terms of its coherency in reducing
automobile use if it ignores certain specific projects which would in fact have a real impact
on traffic. This is the case in Marseille with the Euroméditerranée project, which will drain
major traffic flows to the city centre, notably thanks to dedicated infrastructures supporting
this project. This is also the case of the difficult integration of an IKEA shop, which of course
requires major road infrastructures and parking capacities.

4 Differentiated spaces produced

4.1 An "Island Strategy"

The complex system for designing a project which we have just described produces a
representation of travel and the layout of public spaces which instantiates a generic cognitive
model, qualified as an "island strategy". A COST Action C63 working group has reported on
the strategies at work in the last few decades, strategies which have led to the emergence of
an original form of European city.

                                          
3 COST Action C6 - Town and infrastructure planning for safety and urban quality for pedestrians

(1997-2001). 
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Since the beginning of the 20th century, the observable layout dynamic has been the result
of the ability of motorised transport, and especially the automobile, to provide structuring for
large spaces of habitation, business and activity. From a spatial point of view, motorised
travel has made an explosion of urban spaces possible. In one century, the urban envelop
has increased considerably; density has decreased. An extension of the automobile use
allows vast urban regions to operate "effectively"4. It has thus allowed distant
suburbanisation, with automobility (Sajous, 2003) today constituting another way of living in
mono-functional spaces. The motorised vehicle provides somewhat easier access to various
functions that make up urbanity thanks to highly ranked, efficient road infrastructure
networks. The territory to automobile ratio varies, however: while there is a wide acceptance
here that it is a necessity, elsewhere it is rejected because emphasis is placed on preserving
a certain urban heritage quality (Dupuy, 1999).

In this situation, some territories are more able than others to defend themselves from the
primacy of the automobile. Facing this effective dynamic of living thanks to the automobile,
there is a desire to protect certain territories from invasion by these motorised vehicles. In
these places, often in urban centres characterised by high density and strong symbolic and
property value, the layout of public spaces seeks to limit traffic in terms of numbers and
speed. "Everything is happening as if, under the pressure of motorised transport and the
resulting explosion of the urban envelop, the pedestrian city has tried to defend itself
wherever the density of habitation and urban quality allowed such a survival reaction. The
apparent urban evolution thus appears to be the result of an island strategy in which certain
areas manage better than others to defend themselves against invasion by the automobile.
The result appears to be islands of urban quality where pedestrians have their place, but
which, at the end of the day, only represent a few percentage points of the vast urban
regions today. These islands are spread out in the urban territory and have highly varying
sizes. They range from small village layouts to the treatment of the entire community centre
in a conurbation" (Fleury, 2001).

The conditions for this to work are assuredly the development of feeder roads and ring
roads, as well as car parks5 providing easier access. Including the desire to stress both urban
quality and automobile efficiency in the space appears to go beyond the current concerns in
favour of conserving the environment and developing “soft” traffic. Overall, automobile use
continues to grow. In these protected areas, however, traffic appears to be stable and
sometimes is decreasing. This is the case in Paris and London under the influence of
different factors, layout and the development of public transports of course, but also the
process of gentrification which is pushing many activities into the first-ring of suburbs.

Thus, the qualitative development of the heart of the city is continuing. This process is not
surprising; it is based on various objectives and values: eco-mobility and environmental
conservation, urban quality, but also accessibility and the development of tourism. Several
types of territories are being put into place. While in some places it is natural to seek to limit
automobile use, in others suburbanisation has created conditions which make it
indispensable.

4.2 Safety and coherency of the model

The analysis of PDU designs sheds light on the logics at work in urban management. Very
generally, island strategies heavily mark out territories and each local actor has his own
corresponding technical logic, notably through their delegations and institutional breakdown.
                                          
4 Effectiveness is often considered from the point of view of accessibility to all urban spaces and the

fluidity of infrastructures.
5 In France, depending on the municipal sensitivities, cities privilege car parks in the city centre or

more distant feeder car parks connecting to public transport. In many cases, both of these options
are used simultaneously.
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Community electoral mandates require elected officials to adapt to the realities of their
territories: those in the city centre do not have the same concerns, or the same priorities, as
those from the periphery. Elected officials thus emphasise objectives focusing on the quality
of the territories they are in charge of. Several researchers have concluded that there are
several types of urban models: "presented as so many manifestations of the metropolitan
political project, these models refer to the values and strategies particular to the various
categories of actors involved in the decision-making process" (Désiré et al., 2001).

Thus, urban quality is stressed in high-density urban fabrics, while in the periphery, it will be
the design of high-performance infrastructures supporting heavy traffic. Consequently, it
depends on the situation as to which particular points of view the technical services
emphasise, with different technical cultures being based on expertises and know-how, or
even distinct professions.

Despite these discordant voices, however, it is mainly the common rhetoric focusing on
urban quality, eco-mobility and the development of public transports that is being heard
today. The major concerns set forward are the fight against urban sprawl, dysfunctional
situations linked to the automobile, pollution, noise and congestion. But the priority given to
economic development does not allow a drastic reduction in automobile use throughout the
territory.

Research has also shown that road safety is not highly present in the design of PDUs, even if
the technical arguments developed by the actors repeatedly stress its improvement. And yet,
except for speed limits, the options adopted will not have tangible effects on reducing the
number of accidents (Yerpez, 2001). Even in the cities in France known for their innovative
safety actions, this does not appear to be a priority concern in the PDUs, only including it in
the diagnosis and at best among the calculated objectives to be met.

The design of a major project is usually the result of the implementation of a prior technical
idea, more than a conceptual approach to the space and its use. Moreover, safety is not a
directly operational objective, so much so that when it is actually sought, it will involve
implementing technical tools that are currently the subject of a consensus. Unfortunately,
the effects of such a project are very rarely evaluated. We therefore doe not make use of a
way of verifying whether objectives are met nor of the possibility of increasing our
knowledge.

As we have already seen, coherency problems may arise. They may come from processes
which ignore certain territorial evolutions, from differences in the actors’ strategies due to
their special skills and different models of the city depending on the objectives pursued.
These coherency problems are also the result of urban temporalities when urban
developments generate new flows and unforeseen safety problems emerge.

4.3 Two spatial views of safety

Layouts respond to a number of principles behind the organisation of the relationships
between modes and between flows, such as the segregation or integration of users. These
principles are based on the ability of the users of public spaces to cope with road risks and
on the knowledge that they mobilise in such cases.

Road safety research has abundantly looked into models for regulating activity focusing on
the notion of risk6 (Saad, 1988; Evans, 1991). These models bring together subjective risks
and objective risks, the comparison of which will provide regulations. This is how certain
urban environments which appear not to be particularly dangerous encourage higher speeds

                                          
6 The best known of these models are those concerning risk homeostasis (Wilde, 1988), zero risk

(Näätänen and Summala, 1974), threat avoidance (Fuller, 1984) and hierarchy of risk (Van der
Mollen and Bötichen, 1988).
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and risk-taking while decreasing the level of attention; consequently, many accidents occur
there. It is therefore not only the characteristics of the dangers which determine insecurity,
but especially how they are perceived that allows proper adjustment.

These risk models show that two types of intervention strategies are possible for improving
safety. The first consists in reducing the objective risk by eliminating the dangers, for
example by keeping users from interacting through the segregation of flows. The second
consists in adjusting the subjective risk when necessary by shedding as much light as
possible on the dangers related to travel in the city, including precursors, so as to enable
users to deal with conflicts with a full understanding of the possible consequences. This
second approach consists in integrating modes and users into a given space.

Layout culture is defined by the tension between these two extreme notions: on the one
hand, the segregation of flows, whose real advantage lies in the elimination of conflicts, and
on the other, the integration of modes and users made possible by reducing speeds. The
choice between the different viewpoints should not be dogmatic, but rather depends on the
urban context, for example urban density, perceived density, activities, the amount of traffic,
etc. The design of urban layouts should be adjusted for user expectations, notably through
the concept of road readability (Fleury, 1998).

The apparent urban evolution, which seems to be the result of an “island strategy” in many
European areas, produces a spatialisation of the technical tools used in layout. On the one
hand, areas with high density, usually close to city centres, correspond to ideas on reducing
speeds and sharing the road network. On the other, in suburban areas where the declared
objective is more often economic development, dedicated infrastructures, notably for
automobile traffic, will be privileged over segregated networks; so speed and efficiency are
more clearly favoured. In a word, the application of the principle of segregation is privileged
today in the city’s periphery, whereas, in denser areas and notably in the city centre, the
integration of the road network into the environment is sought in the name of urban quality
(Fleury, 2005).

5 Research issues

5.1 Between territorial risk and network risk, the cost/benefit of risk

At this stage of our discussions, it is useful to place road risks within the whole set of risks
that may affect the integrity of the city and its inhabitants in order to gain a perspective of
the dimensions of their respective managements and the theoretical contexts they are a part
of.

Ulrich Beck (2001) clearly describes the evolution of our society toward a constant
management of the various risks that are feared and dealt with. The analysis of these risks
shows a disparity in their occurrence and their management. They can then be distinguished
according to many characteristics (whether major or minor, diffuse or not, natural or
artificial, frequent or rare, etc.). It is interesting to distinguish the typologies which can help
us to understand the particularities of road risks.

The risk typology proposed by Jean-Pierre Galland (2003) distinguishes territorial risk which
concerns a given, well circumscribed territory. It gives the example of Seveso-type industrial
risks which will have an impact whose geographical perimeter can be defined. This type of
hazard has an impact that is directly linked to the territory and which concerns the
neighbours and the inhabitants. “Network” risks have properties opposite to the
aforementioned risks. They are weakly territorialised, but are related to the network. They
may occur anywhere and can propagate as a function of the mesh of the network. The
examples given are those of air transport, railways and potable water supplies. The
concerned actors mainly include the users. Other risks are qualified as diffuse, with two sub-
categories, routine risks (collapse of a building or a fire) and emerging risks, for example
asbestos.
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Road risks are hard to classify and, when analysed, can come under all three categories. We
can see that the maps of traffic accidents clearly illustrate the diffuse character of the
phenomenon. Accidents are not highly grouped together, but are distributed throughout the
road system, at first glance according to the amount of traffic.

Road risks are obviously network risks, with accidents occurring in similar ways at different
points in the network. Handling safety entails an organised design for traffic in which flows
and overlaps are regulated. Traffic is shifted toward roads with medium to high capacities,
whereas the feeder road networks provide access to all urban functions: housing,
businesses, leisure activities, etc.

But traffic accidents also constitute a territorialized risk. First of all, this is because their
characteristics depend on the environment being crossed. Depending on the distance from
the city centre, accidents will differ, involving other types of users and occurring according to
scenarios determined by the space. This shows that road risk management also entails the
territory and mobilises the inhabitants. Roads are laid out not only for their role and their
level in the network, but also as a function of the characteristics of the environment, if only
for defining the regulatory speed limits. As a corollary, the network’s position in space
strongly marks its character through the effects of isolation, permeability and accessibility
that it generates.

Road risks are therefore, according to this type of typology, diffuse, territorialized and
network-related. This demonstrates a level of complexity in managing it that is greater than
for many other risks that society is confronted with. Compared with other risks, however,
traffic accidents are not characterised by a major impact on the territory, as are the effects
of an explosion or chemical contamination. From this point of view, the individual effect of
an accident on the territory is relatively weak. The most deadly accidents have involved
transport users rather than neighbours7. The consequence of this weak impact on the
neighbouring environment is that a traffic accident is not particularly spectacular in that it
has less media coverage than an accident such as the AZF explosion in Toulouse (except for
the few exceptions mentioned in the footnote).

Even when repeated, they are not considered a systemic phenomenon, but rather as the
result of a single, stigmatised cause. Thus, despite the heavy toll, road insecurity remains
socially tolerated as it is diffuse, with accidents occurring often but with little individual
impact.

To take this analysis further, other authors have introduced speculative risk through cost-
benefit analyses (Zeigler et al., 1983; November V., 2006). Such an approach makes it
possible to include negotiation between territories such areas of residence and urban quality
and areas with flows and automobile mobility.

All territories defend themselves from risks related to the automobile by limiting access and
driving speeds, but also by transferring flows considered to be undesirable toward other
spaces. Territorial governance should therefore be considered from the point of view of
reasoned management analysing the advantages of accessibility for automobiles and the
reduction of risks related to their use. The complexity of such management lies in the
diversity of the spaces and in the diversity of the levels of analysis of mobility, as was seen
in the aforementioned research. Such a cost-benefit approach to risks reintegrates risk as
being inherent to the territory and not as an externality. It provides an understanding of the
compromises at work in layout decisions and, at the end of the day, the cost that the city
accepts to pay for its development.

                                          
7 The accident which occurred at Beaune on 31 July 1982 killed 53 people, including 44 children,

riding in a long-distance coach. The Mont Blanc tunnel fire killed 39 people in their vehicles.
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5.2 Beyond stereotypes: What is an accident?

If road risks are an implicit part of the layout decision-making process, this means that we
need to raise the question of the nature of an accident. Posing such a question sheds light
on what we understand about insecurity, thus being able to position an effective approach in
terms of actions and perhaps rethinking relevant research. Indeed, an accident can be
viewed in different ways corresponding to various models of reality, and therefore modes of
actions which by essence are different.

An accident may be viewed as the product of a traffic violation; it is then the result of an
action by a “road delinquent”. This leads to policies focusing on following the rules and
which, even if they may be shown to be effective, are at the end of the day limited in scope.

An ergonomic point of view will privilege the analysis of "error" as an approach used to
integrate involuntary behaviour into systems with road safety objectives. Studies by Reason
(1993), Rasmussen (1981) and many others look into cognitive approaches to safety
problems showing the causal relations between the environment, the conditions for
performing tasks, the organisation of the workstation, the design of the production process
and the organisation of the company. These analyses have shown that each design and
organisation produces risk situations as consubstantial elements of a socio-technical system.

The traffic field is not exempt from this rule and many empirical results have demonstrated
this. Thus, each type of network will be characterised by its own level of risk, a function of
the road object defining it. One kilometre driven on a motorway, on a country road or on a
street does not expose users to the same probability of having an accident. The approach
coming into a city centre has an increase in the density of urban activities and their diversity
and, consequently, the number of pedestrians in the public space. The density of accidents
thus increases, as does their diversity, although their seriousness decreases.

The existence of black spots and our ability to deal with them shows how modifying the
organisation of the space and therefore the conditions of performing driving tasks enables us
to modify the nature of the accidents that occur. Consequently, the number of accidents and
their seriousness are modified not because the number of occurrences of a given event has
been reduced, but rather because the places have been transformed, producing other
accidents in smaller numbers than past accidents, when the layout operation is a success.

An accident appears to be a symptom of a dysfunctional situation when we adopt an
ergonomic view of the system (Leplat, 1985). In other words, errors are produced, errors
which will be analysed as varying from a “normal” mode of operation. These approaches are
productive, as they enable us to adapt existing configurations through modifications around
the edges which can eliminate the risk of error, allowing recovery and/or limiting bodily
injury. These approaches produce understanding which will then be useful in future designs.

The need for action therefore leads from one point of view to another, from individual fault
to user error. Moving from one modality of action to another requires this change in
paradigms. What is the case when the action seeks to integrate safety into an urban
planning view, which is a view that privileges reflections on structure, road network
organisation and their place in the living territory?

We should then consider the accident as being produced by the environment. We should no
longer consider it as a fault or an error resulting from a dysfunctional situation, but rather as
being part of the normal operation of the space and produced by the resulting behaviours. It
is not an atypical, abnormal event, but rather the result of a habitual, observable activity.
This brings us back to the Swedish vision zero, considering conflicts and accident risks as
inherent to the spaces where motorised vehicles and vulnerable users meet. The only way to
prevent fatalities is then to physically reduce speeds to 30 km/h, thus limiting the
seriousness of inevitable collisions.
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Considering in this way that accidents are normally produced by their environment therefore
entails looking into their origins, with all of their complexity, and not just limiting our
research to a fault which leads to a traffic violation or to the analysis of an error which limits
our understanding of the processes occurring just before the collision situation.

We must take into account the entire organisation of the networks and characteristics of the
environment and, with the diversity of situations behind potential meetings (modes,
activities, etc.), update the processes leading to these situations which can cause bodily
injuries.

The analysis of insecurity in terms of prototypical accident scenarios8 (Fleury, Brenac, 2001)
sheds light on this causal logic which, in a particular environment, will provide a
correspondence with specific scenarios. Such a view of accidents thus leads to producing
tools suited to their analysis which are these prototypical accident scenarios. This provides a
formal relationship between environments and prototypical scenarios which can be used to
modify infrastructures in order to reduce the severity of accidents as suggested by vision
zero.

This posture is also the basis for reflections on the organisation of networks as such, road
hierarchy, chains of sequences, etc. It also facilitates the pinpointing of atypical situations
which cannot be recognised by the user and which could lead to particular situations. The art
of the urban planner then consists in replacing these environments in contexts that are more
habitual and more readable, as suggested by the Dutch and their sustainable safety, thus
returning to a more habitual level of safety.

5.3 Integration in a process of analysis, understanding and action

If environments produce their own accident scenarios, it then becomes possible to act in a
reasoned fashion on the level of the urban planner, which is not the case today when the
object-solution appears to be the driving force behind safety actions.

This came to light with the observation of several areas in France for which layouts are
usually designed following a construction process based on projects already adopted
(tramway) and technical designs (30 km/h zones, green networks) which are therefore pre-
established givens, rather than by using a rational approach starting with a diagnosis,
deducing the technical consequences and moving toward an evaluation of the effects.
Adopting the viewpoint that accidents are products of the environment, and therefore each
prototypical environment has corresponding prototypical scenarios, means proposing an
approach for action which could be concretely laid out in several closely linked phases. In a
previous report (Fleury, 2005), we sought to look into the processes that would have to be
applied for road safety to be truly taken into account in layout projects. The following
diagram was deduced from this work.

                                          
8 This notion was defined as "a prototypical process, corresponding to a group of accidents presenting

overall similarities from the viewpoint of the chain of events and causal relations, in the different
phases leading to the collision" (Brenac and Fleury, 1999).



20th ICTCT workshop Proceedings

SESSION V SAFETY STRATEGIES 14

 Approach to planning or projects – Diagram of the procedure

A diagnosis is usually performed, referring to the characteristics of past accidents. But this is
rarely done by classifying the accidents into scenarios, which makes it possible to situate the
place being studied in comparison with places having similar characteristics. The study of
variations then reveals particularities in the environment, unusual activities, etc. This way of
shedding light on the subject can be used to qualify the nature of safety problems and
therefore to make progress in solving them. The link between diagnosis and action should
then be close.

The standards drawn up by the various technical authorities can play an essential role. But
the know-how that has been accumulated and validated is just as important in basing an
action on experience and our understanding of the effects.

One of the conditions behind this real integration of safety into action on the environment is
the existence of high-level road safety expertise and the real sharing of validated knowledge.
Systematic evaluation ensures that this knowledge is based on measured effects. By
proceeding in this way, a thorough approach can be formed to help in decision making. This
makes it possible to avoid adopting position based mainly on “common sense”.

Follow-up is essential; it can provide feedback on the completed project in case of problems.
Evaluations are obviously undertaken over longer periods of time, qualitatively and
quantitatively. They should systematically include an analysis of the scenarios for accident
occurring after completion of the project.

We can see here the usefulness of an approach that uses the notion of accident scenarios,
as is the case in other safety fields for major socio-technical systems. This approach is
productive for the diagnosis that it usefully formalises, for comparisons with prototypical
situations which can help to orient the choice of actions and, obviously, for evaluations since
it provides quantitative as well as qualitative appreciations.

The neighbouring populations naturally express themselves when layouts are undertaken.
This social demand is expressed all the more willingly when it is a question of a project on
the neighbourhood level. Faced with obvious arguments and faced with normal fears, we can
see the need to mobilise a coherent set of arguments based on a clear analysis of urban
complexities and an understanding of the nature of the prototypical accident scenarios
occurring depending on the type of environment. Otherwise, the arguments may be rejected
by the public and consequently by the policy makers.
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We should point out that, in some countries, safety audits are performed during all phases of
project design and implementation and their use reinforces the place of safety in this
process.

Conclusions

The purpose of this text was to demonstrate the complexity of the current situation in how
road safety is handled. Technical knowledge exists, which can solve many of the problems
encountered. Notably, enlightened management of speeds by the environment would help to
achieve much better levels of safety.

The observation of layout practices – in France – is helpful, however, in that it shows how
decisions are made by comparing technical principles or objects. Stereotypes are formed by
imitation, leaving less room for expertise. The object-solution then constitutes an easy,
effective recourse for action, to the detriment of an analysis of the situation itself. The
essential question of safety, however, is quickly dealt with by applying a technical solution
that is thought to be adaptable to the situation. In this context, the institutional handling of
safety, at least in France, is diluted within the layout. Everyone thinks they are dealing with
road safety since they ask for accident maps from the technician in charge of gathering the
data. We cannot help but regret the weakness of this local handling of road safety, which is
limited to a small unit made up with at most just a few people.

Channels for progress first involve comparative approaches between the various situations in
various countries. An in-depth analysis of these particular cases will enable us to understand
whether prevention strategies exist and how they are institutionalised.

Other channels are opening up to improve our methods of prevention and our means for
action. Using the notion of prototypical scenarios appears to be a promising method,
although it requires in-depth research to stabilise the notions. These approaches are at work
in the analysis of safety in major socio-technical systems. They will also be useful in road
safety.

While the technical tools for analysing insecurity need to be strengthened, the same holds
true for the expertise of those who are in charge of it. This notably means being able to
perform analyses at different levels. On the one-off level, this requires technical know-how
to analyse local dysfunctional situations which, even if they have been studied in many
countries, do not seem to be systematically implemented. On the project level, for a road or
a homogenous area, prototypical accident scenarios may be used to understand what is
meant by insecurity that is “normally” produced by the type of place and how this place is
atypical. Lastly, at the network level, the current high-performance geographical analysis
systems can be used to delve further into the relationship between the network and the
territory where road insecurity is found. The notion of coherency – while deserving of
criticism – constitutes a useful tool for studying the completeness of the network and the
safety problems which may crop up in the sensitive points of the spaces studied, so long as
we focus, of course, on the real questions of safety, i.e. those that our current technical
levels have a hard time solving.

Since this conference is concerned with the future of road safety research, I would like to
finish by pointing out that these technical and institutional analyses are indispensable to our
understanding of the phenomenon. It is urgent for us to admit that one of the limits to
better success in the fight against accidents is the absence of a real appropriation of these
questions by one or more effective professions, when all too often there is a formal dilution
of the tools and procedures among institutions which have many other concerns and do not
feel overly responsible for the accident that has just occurred on their roads.
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