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INTRODUCTION
Safety in automobile travel depends for a large part on adjustments made by users,
drivers or pedestrians. Today, we are aware that improvements in these adjustments
must not be sought after by imposing behavioural standards alone: behavioural
changes can be obtained more effectively by taking into account the constraints and
contexts that users are faced with, notably the technical components of the system
(vehicle, road layout). This is the traffic calming principle, which modifies driving
behaviour through road layout work.

The same type of analysis can be applied to adjustments carried out on a more
macroscopic level by road designers and managers who lay out the system to meet
various objectives, including increased safety. For these macro-adjustments to evolve
in a way that is favourable for safety, it is not enough to promote or impose technical
standards — or even reference techniques such as traffic calming, for example —
without dealing with the context in which the designers and managers work. It is
therefore necessary to look into the processes involved in drawing up projects for
roads and public areas, the organisations involved, the different stakeholders and their
relationships, as well as the various objectives and motives which influence technical
decision above and beyond the simple question of safety.

Our paper, which gives the researcher's point of view, uses examples to present the
evolution of research problems developed within the "Safety in Traffic Networks and
Public Spaces" team of the Department of Accident Mechanisms at INRETS. Our
research objective is to improve integration in the technical design of new
understanding of road layout safety and the behaviour of the users, but we now also
aim to encourage the integration of safety in project procedures as well as in the
implementation process.

These ideas raise the question of how research teams are formed to work in this area
and beyond for the "necessary evolution of the job of road safety researcher" (Fleury,
1998).
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FROM A TECHNICAL APPROACH TO PROCESS ANALYSIS
The technical means for improving road safety in towns are relatively well known
today, especially those concerning the safety of vulnerable users. The one-off
measures implemented in programmes for handling "black spots" since the end of the
'50s have proven effective. More thorough systems based on reducing traffic and
speed were also shown to be relevant at the end of the '70s (Janssen, 1991). In the
'80s, safer cities, accident-free neighbourhoods operations (CETUR, 1990; CETUR,
1994) showed that massive reductions in road insecurity could be obtained through the
layout of urban roads, including major thoroughfares.

These safer cities, accident-free neighbourhoods operations were part of a movement
in multidisciplinary studies and local procedures which led to a questioning of technical
cultures, notably by stressing interdisciplinary co-operation (engineers, town planners,
landscape architects, etc.) and new project organisation. The objectives and
achievements of these studies concerned safety and traffic, but also the quality of life
and local dynamics. Furthermore, research on road safety insisted on the need to
integrate road safety into an overall city policy. (Ferrandez and Fleury, 1985 ; OCDE,
1990).

By integration we mean:

• safety becomes one objective among others in the city's action;
• all stakeholders must become involved;
• all spaces under the local managers' responsibility are concerned (Fleury, 1992).

Focusing on understanding the integration of road safety in urban management
requires looking into another level of analysis, that of the processes involved in action,
organisations, and relationships between the various stakeholders and professions
involved. As we have pointed out, "From a technical point of view, improvements in
road safety are the result of increasing the consistency of actions by several
professions on all levels of intervention..." (Fleury, 1998).

In the middle of the '90s, we worked on the integration of safety from a technical point
of view, particularly through a study of the hierarchical organisation of networks in the
city of Rennes (Fleury et al., 1995). Our questions also covered how users use space
(micro-adjustments by the user) within the framework of a study of the interaction
among stakeholders in the management of road safety in a French community area :
Lançon de Provence (Yerpez, 1994; Yerpez, 1998). By going beyond a purely
functional analysis, these detailed analyses of local spaces on the levels of a city and
community showed the complexity involved in an urban system and its relationship with
road safety.

The " Safety in Traffic Networks and Public Spaces" team is now delving into new
leads in analysis. Given the complexity of the urban system's operations, we are
looking into how road safety is taken into account in town planning and management
tools. We are thus focusing on everyday town management with, for example, the
European DUMAS project, which gives a snapshot of technical practices involved in
road safety and the contexts in which urban policy is made in nine countries of the
European Union (Fleury et al. 1998), as well as more limited urban town management
(limited in time and/or in space) within the framework of a project; this is the case of a
study on how road safety is taken into account in Urban Travel Plans (Yerpez, 1999).
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HIERARCHICAL ORGANISATION OF NETWORKS IN RENNES
In the Buchanan urban network model (1963), roads are broken down into primary,
secondary and tertiary networks. Tertiary roads are included in the environment zones
which can be treated as "30 km/h areas". The Danish model covers an entire city with
just two types of roads: traffic roads and local roads, which are then categorised by
speed (Greibe et al., 1997). In the "30 km/h area" model, the city is considered to be
one large “30 km/h area” and is laid out as a consequence of this. These models
stress a functional view of the traffic network based on mobility and safety. Taking into
account the diversity of urban functions and uses requires rethinking the extreme
diversity - or unity - of situations, generally in the form of road categories.

A better understanding of this complexity requires an overall view of how the city
operates and the objectives to be stressed. Safety concerns, as well as town planning,
developing social relations and the quality of life in economical and ecological terms
can all be factors in choosing public transportation, bicycles or cars, especially in town
centres and  commercial/industrial activity zones.

The approach applied in Rennes (Fleury et al., 1995) is a compromise between the
need for a detailed analysis of urban roads to adapt development to the environment,
movement management strategy, safety and requirements concerning treatment
principles that are sufficiently like to be understandable. Such a compromise led to the
design of a dozen different road categories. The system applied in Rennes is on the
level of a safety plan and a programme for action. There is a necessary aggregation of
information drawn from localised lack of safety to explain the general features that are
valid for each category. More over, at the end of this process, the principles laid down
can be used to integrate safety into the design of layout projects.

INTERACTION AMONG STAKEHOLDERS IN LANÇON DE
PROVENCE
In our research we will analyse safety layouts in a territorial perspective intertwining
population morphologies and the physiognomy and history of the place. The micro-
local study on a community scale shows the complexity of people and space - the
genius of the place. Road safety, and in particular traffic accidents, bring to the fore a
notion of inconsistency between urban development and road layouts. The local level
is the analysis scale that gives the best picture of this inconsistency insofar as the
community layout corresponds to modes of management which are different from
those applied to departmental roads, national roads or motorways. When looking into
the needs of the population, one might think that they would be solely directed against
these inconsistencies - as technical images of space - but the reality of the situation is
much more complex. These needs can be broken up into many components, if only
because the population evolves, uses space and makes it its own territory while
demanding safety, as well as comfort and amenities, and developing "protection
systems": an image of oneself and of others, "clientele" networks, protection of
property values, etc. which have an effect on needs. We can justify our choice of the
community for our level of analysis by the fact that it is a limited space to which we can
apply a micro-local analysis and which constitutes a real cultural and institutional entity.

We have pointed out the role of representation and the imaginary view of the city in the
layout process. "Usage and safety, when observed in the form of traffic, the opinion of
neighbours, and of accidents are among the main determinants in this layout policy.
"Improvements" are thus made in relation to these "responses" (with a time delay) from
the traffic system, although they are not always well suited... an imaginary city is built
on the designations of the places and their inhabitants..." This imaginary city, as the
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designation of the other (space and population) helps in understanding the logic
behind urban planning, its evolution and the priorities chosen (Fleury and Tarrius,
1980). Studying safety layout processes by analysing local society may seem
somewhat limited for a reflection on town planning. In reality, a safety action is not a
"banal" example of planning, since it is a socially sensitive area. It crystallises and
exacerbates social antagonism. It is a privileged subject for observing norms and the
formation of the town's image. But the reflection is also "wider": we have shown the
complexity of the subject and the problems, a meeting-place for theoretical fields
(analysis of road insecurity, analysis of local society).

By observing the evolution of the social space, urban planning and road layout,
mobility and use of the road network and its safety, we can observe the planning
mechanisms and the strategies developed through the image of the town. We can then
assess certain dysfunctional situations.

RESEARCH ON THE INTEGRATION OF ROAD SAFETY IN
URBAN MANAGEMENT : THE DUMAS PROJECT (DEVELOPING
URBAN MANAGEMENT AND SAFETY)
As stated previously, the influence of road design on safety in urban areas has given
rise to abundant literature that contributes to the establishment of a technical doctrine
and the production of various forms of standards, guidelines and recommendations.
The question that then comes up is why this knowledge is only used in a limited way in
certain cities, and not applied in a generalised fashion?

The European DUMAS (Developing Urban Management and Safety) project is
financed by DGVII of the European Commission. It aims to answer the question: How
do we develop urban policy that considers and improves road safety?

Ten partners from nine European countries are involved in the DUMAS project. The
project started in January 1997 and is about to finish. A first phase summarised the
knowledge and the current practices relevant to urban safety management in the nine
countries, and investigated specific topics in more details – accident data, speed
management, vulnerable road users, traffic management, the integration of safety into
other sectorial strategies in urban management. Town studies have been the second
phase of the project. Ten towns from the nine countries have been investigated. The
Urban Community of Lille is the French town studied by INRETS.

The research carried out in Lille is focused on the analysis of road safety's place in
urban management. Is safety taken into account in the form of sectorial management
or is it integrated into a management form based on an overall vision of the city? Is the
integration of safety in more or less complete forms – from establishing consistency
between safety policy and other sectorial policies to its integration in all policies and
actions in the city - as recommended by international and national authorities, used as
a management reference in Lille? What are the desires and blocks involved in
implementing integration principles in local policies?

These questions require as wide a vision as possible, in terms of fields, of urban
management in the Lille metropolitan area, but also an overlapping vision, i.e.
considering urban management from various viewpoints.

We thus looked into the objectives and priorities announced by the local authorities
and pressure groups, then policies designed to achieve these objectives, then, we
considered of how road safety interventions fit into these policies.
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We looked at the stakeholders who withold these objectives and their place in the
system of stakeholders involved in local management (institutions and their
organisation, their technical partners, associations, the public).

We also looked into the processes behind the elaboration of actions and, in particular,
the role of stakeholders involved in the progression and timing of the various moments
in technical design, discussions, maturation and decision-making.

These different points of view were overlapped to try to understand how the
organisation of institutions influences project procedures, how, in the end, the
processes of elaborating actions influence security improvements, etc.

The method chosen was the semi-directive interview of a set of stakeholders in charge
of safety questions for the urban community, those in charge of road and
transportation questions, and others who work in areas like public spaces, town
planning and development and have a less active influence on traffic safety. These
stakeholders are found on the urban community and on the individual town levels,
among such groups as technicians (technical services and private design firms) and
elected officials. Other road safety stakeholders, such as those in charge of
associations, were also interviewed.

The information thus gathered was compared and rounded out by an analysis of
written documents such as informational documents from local institutions and
stakeholders or technical reference documents (planning documents, charters), as well
as by the analysis of layout projects for roads and public spaces, either underway or
already completed, which provide a situational observation of local management
stakeholders and safety considerations in a concrete case of action that has a certain
effect on the level of safety.

This research showed 3 levels where road insecurity is taken into account and
processed in the urban management of the Urban Community of Lille.

The first road safety treatment level consists in providing a technical solution to
problems that statistics or social demands bring to the fore. Actions undertaken
correspond to standard actions given in existing guidebooks distributed throughout the
profession or drawn up locally, such as the "Buses, pedestrians-bicycles, and speed
moderation" charters appended to the Lille Urban Travel Plan, or ad hoc solutions
drawn from a detailed analysis of specific configurations.

These standard actions mainly call upon road design and operating techniques. They
come in the form of recommendations and norms, and are not apt to take into account
any objectives other than those related to the good functioning of the roads

This is the main way in which road safety is handled in the Lille metropolitan area. The
search for greater consistency in interventions in public spaces is leading the road and
road safety technicians to look into road network planning tools.

The second level takes on a more global vision of handling safety.

The objectives behind interventions in public spaces tends to become more diversified
and widespread. The quality of urban life is thus a major concern for actions in the city
of Lille. This requires the use of tools that go beyond handling road safety alone. The
scale of the interventions goes a step up from the local area to the neighbourhood,
town or even the entire metropolitan area. The hierarchical organisation of the road
network becomes a required tool for local managers.

The organisation of space in hierarchical road networks uses both the segregation
model and the model for the integration of different modes, depending on whether it is
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a structuring network (motorways, high-speed roads, major throughways) or a
secondary network.

The third level is where road safety is integrated into urban management. Road safety
is taken in relation to wider concerns.

The values underlying local development models and related sectorial policies, and in
particular those concerning sustainable development and the quality of urban life,
cause us to reconsider the question of road safety. The field considered by local road
safety stakeholders is widened to cover related fields of intervention (qualitative layout
of public spaces, multi-modal organisation of transportation, environmental concerns).
The attempt to integrate road safety into urban management becomes more relevant
here. From this point of view, the urban travel plans recently adopted by the urban
community's policy makers are a first step toward a transversal treatment of local
challenges related to mobility (Désiré, 1999).

Today, the 3 levels for handling road safety coexist in the Lille metropolitan
management. The first level may still be predominant, but the third, which consists in
integrating safety into urban management, is starting to become the model for
intervention among technicians and elected officials alike. The Urban Travel Plan has
provided an opportunity for integration.

The Lille example shows, however, that the question of integrating road safety is
confronted with technical shortcomings when it comes to considering safety in forward-
looking approaches. It also shows the determining role of systems of stakeholders
(organisation of institutions, relationship between the local and national levels) and the
process of drawing up an integration approach, notably the place given to public
discussions.

URBAN TRAVEL PLANS AND ROAD SAFETY
Analysing how road safety is taken into account should be done in special institutional
contexts, so opportunities should never be missed; the Urban Travel Plans, set up by
the Law on Air, give cities with more than 100 000 inhabitants a tool for an overall
reflection on movement, transportation, urban development and improving living
conditions... Work on drawing up these plans has been underway since 1998 and they
should be ready for validation in June 2000. Their novelty and the obligation to have
them make them a particularly interesting laboratory for observing how road safety is
handled.

The Domestic Transportation Guidelines Law (LOTI) instituted Urban Travel Plans
(PDU) in 1982, setting their objective as being to define "The general principles behind
the organisation of transportation, traffic and parking." The Law on Air and Rational
Energy Use (LAURE) of 1996 added new orientations and requested that PDUs
"ensure a sustainable balance between needs for mobility and easy access on the one
hand, and the protection of the environment and health on the other hand." They are
an opportunity to increase our understanding and to take user expectations into
account in the field of transportation and, more generally, in matters of town planning
and lifestyle. The LAURE made these procedures obligatory for cities with an urban
transportation perimeter exceeding 100 000 inhabitants and for cities with more than
250 000 inhabitants.

According to the orientations of the law, the PDU must work toward a decrease in
automobile traffic, developing public transport and economical means of transportation
that pollute less, laying out and operating the main city road network, organising
parking on public property, reducing the environmental impact of the transportation of
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goods and convincing companies and public authorities to encourage their personnel
to travel by public transport or car pooling.

PDUs are to be drawn up at the initiative of the Urban Transportation Organising
Authority (AOTU) for the area covered: When drawing up PDUs, the AOTU must work
with governmental services and consult representatives of the various transportation
professions and users, Chambers of Commerce and Industry and approved
environmental protection associations who so desire.

As for the topics to be covered and the procedure for the PDU, the law requires a very
tight calendar from the cities: urban travel plans must be approved in June 2000, three-
and-a-half years during which cities will have to work on a multi-modal approach to
transportation, on the analysis of the relationships between town planning and mobility,
etc., according to a procedure which is new for some of them and which includes
phases such as diagnosis, choice of scenarios, discussion and public inquiries.

As for the question of road safety, a circular note from the Ministry of Industrial
Development, concerning PDUs insists on the “Traffic Safety and Sharing Roads”
aspect. This is defined on three levels: hierarchy of city road networks, creation of “30
km areas” (for “a more user-friendly urban environment”), sharing roads “to encourage
types of transportation that are safer and less harmful to the environment, especially in
densely-populated areas”. The struggle against road insecurity, like the struggle
against air and noise pollution, is part of an overall reflection on the improvement of the
quality of urban life.

The initial observations of the place of road safety in PDUs (CERTU et al., 1999 ;
Duffait, 1999) show that it is taken into account in "quite contrasting ways". "Even
though the legislation does not require that road safety be explicitly integrated into
PDU documents, we observe that road safety often shows up in a transversal manner"
(Duffait, 1999). This work centres on road safety factors as they appear in the
documents drawn up in the first PDUs. Only a global approach to the phenomenon is
used, however.

We have chosen an in-depth analysis of PDU cases with a view to recognising the
kinds of road safety components found in different phases. Above and beyond a
simple study of written documents produced and published by the cities, we participate
in the various working groups which draw up the plans. Using the technical culture of
the road safety field, our research focuses on defining how techniques are used, for
what purposes and according to what arguments. We are basing our research on the
study of two cases: the PDUs of Aix-en-Provence and Marseille. This is field research
for which the researchers have observer status in the teams drawing up the PDUs.
This work is directed by the Department of Accident Mechanisms at INRETS, in co-
operation with the University of Aix-Marseille III (Yerpez, 1999 ; Yerpez and
Hernandez, 1999).

The observation of how road safety is handled in the different documents published in
the PDUs of Aix-en-Provence and Marseille gives a view of the objective factors
accepted during the various phases of the PDUs. Arguments developed by the
different stakeholders and which have a direct or indirect connection with road safety
can be recognised in the debates. This may resemble an alibi for pushing other actions
concerning comfort or social aspects (widening the pavement for the terrace of a café,
which will also make it easier for the elderly to get about…), etc., to get those in charge
to take ideas or projects into account (a request for cycling paths defended by a
cycling association insisting on a dangerous situation and stressing the risk of
accidents, etc.) These elements are currently being analysed.
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CONCLUSIONS
Town planning actions for improving road safety are well known but not commonly
implemented. This reality has become the subject of our research. Our work gets away
from normative, technical aspects and instead focuses on local practices. Our research
moves from "the technical project toward the project as a design process and a place
for explaining conflict and compromise between reference models and between values
dear to stakeholders who strongly defend their technical culture" (Fleury, 1997). The
objective of integrating road safety into urban management – like environmental
protection and ecomobility, etc. - is to be included in a logic of sustainable
development.

The Department of Accident Mechanics at INRETS has proposed a research project
for the coming years to study the integration of road safety in urban management. The
project deals with the technical and methodological dimension of integrating safety in
urban environments (diagnostic tools, safety audits, assessments), the legal aspects of
road safety in the design and management of public spaces and its implications in
terms of penal liability, safety in the design of public spaces and in urban projects. It
will also focus on the role of road safety in planning movement, the place and role of
safety in local urban management, special features in France and international
comparisons (Collective, 1999).
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