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Abstract 

This study is carried out in the framework of SUCCESS (Smaller Urban Communities in CIVITAS for 

Environmentally Sustainable Solutions), an European project funded by the European Commission under 

the CIVITAS program. These demonstration projects provide a means of testing out a wide range of 

projects in a number of cities and the results of the evaluation will assist in showing which were successful, 

in what way and how that was achieved. One of these projects is the car-sharing implementation. Car-

sharing is defined as a self service which allows to each subscriber for reaching a vehicle, for the duration 

and the way of his choice. In the current state, where the impacts of the pollution and the congestion of 

cities are increasingly acute, the car-sharing service can be an attractive complement for other means of 

transportation. For it, this type of service must ensure a high level of temporal and spatial availability. For 

the managers of a car-sharing service it means an efficient management of the existing system and for the 

local authorities it means the study of the opportunities of its extension. This work proposes to the decision 

makers an approach of aid to the extension of the service based on the modeling of the preferences of the 

potential users.  

Keywords: Public transport, modeling, electric vehicle   

1 Introduction 
Car-sharing is defined as a system which allows 
to each subscriber for reaching a vehicle, for the 
duration and the way of his choice. But to 
provide good interoperability between public 
transport and car sharing vehicles, it is essential 
to place the stations in adequate places. The main 
reason is that the car-sharing services are most 
successful there where is sufficient economic and 
social activity and when that activity has a strong 
relationship to public transport.  
Programs in some metropolitan cities such as 
Montreal, Boston, Seattle and San Francisco 
have grown rapidly, while others have stagnated 

or have been forced to close through lack of usage 
[1]. Generally, studies and surveys confirmed that 
the land use, the population density and 
availability of public transport are key 
considerations to implement a car-sharing system.  
Local authorities of the small cities are generally 
reticent for implementing it because of the 
difficulty to calibrate the car-sharing service 
(location, number of cars) and to ensure the 
extension of the system.  
Few works focuses on this last problem [2]. 
Multiple criteria evaluation (MCE) and 
optimization approaches are two major site 
selection approaches. During site selection 
procedure, MCE evaluates all locations on all 
attributes at the same level. Arentze [2] affirms 
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that Discrete MDCM (Multi Criteria Decision 
Making) methods help decision makers to judge 
the suitability of specific sites but they do not 
specify a search procedure for identifying the 
best sites from a given choice set. 
Optimization approaches are mostly involved in 
hierarchical site selection procedure and in this 
kind of procedure all locations are evaluated as 
groups, according to different levels of criteria 
group [3].  
Criteria such as the demographic level, the 
number of attractiveness points have been 
originally tested in past work by using the AHP 
method [4], [5]. We consider that several 
locations are pre-selected.  
Now the problem of the local authorities is a 
classification problem in order to choose 
locations and to calibrate the stations in 
agreement with the number of the potential users. 
A solution could be to understand and to exploit 
customer’s preferences, even in a fuzzy manner, 
in order to anticipate customers’ needs. Our work 
is focused in the development of a methodology 
to aid decision makers for classifying locations 
for the car-sharing stations.  
This paper is organized as follows: section 2 
presents the framework of this work. The interest 

of up-scaling principle is presented in section 3. 
Section 4 proposes a method to collect data, to 
model the preferences of potential subscribers 
living or working in the selected area. The final 
section outlines the conclusions and the 
perspectives of our works.  

2 Car-sharing in medium sized 
cities  

2.1 SUCCESS project  
This study is carried out in the framework of 
SUCCESS (Smaller Urban Communities in 
CIVITAS for Environmentally Sustainable 
Solutions, July 2005–December 2008) an 
European project funded by the European 
Commission under the CIVITAS program [6]. 
Three cities (Ploiesti-Romania, Preston-UK, La 
Rochelle-France) must implemented, tested and 
evaluated particular actions. There are 56 actions 
such as the introduction of LPG (liquefied 
petroleum gas) buses, the implantation of a park-
ride service, the car-sharing or bike-sharing, the 
information systems, access controlled areas, etc.  
The actions to carry out are distributed in the Work 
Packages (WP) (see Fig.1).   
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Figure1: Work packages of SUCCESS project [7] 
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Figure2: List of impacts of a transportation project  

For each one, an initial evaluation (before) and 
an ex-post evaluation (after) must be done (WP3) 
in order to estimate the impacts of these actions. 
Our work is done in the framework of the WP3 
(Evaluation of Impacts of projects included in 
WP5-WP12).  
The principal targets of actions are [7], [8], [9]: 
1) Transport systems must be environmentally 
sustainable, not only at the point of use, but 
throughout the fuel and equipment production 
lifecycle. Fuel consumption must be appraised in 
terms of natural resources and security of supply. 
2) To optimize urban transport of medium sized 
cities in an integrated manner. This will require a 
global approach to the design of the transport 
system in order to establish a coordinated 
mapping of resources, performance and user 
satisfaction.  
3) To demonstrate that clean urban transport is 
efficient for city activities on a medium term 
horizon. Clean urban transport must be 
technically reliable and economically 
satisfactory, which means that in order to do not 
increase city transport budgets, industrial and 
commercial performance must benefit from this 
implementation. 

Impacts are generally distributed in 5 categories: 
economy (costs and benefices), energy 
(consumption), environment (air quality and 
noise), society (accessibility, safety), transport 
(service quality, transport system). 
Each impact is characterized by one or more 
indicators: a list of 28 indicators was preliminarily 
established, e.g. Vehicles/km to illustrate the 
congestion, CO2 level for the quality of the air or 
degree of acceptance for safety, etc. [7] (see Fig.2 
for one example).  

2.2 Car-sharing project  
In 1999, La Rochelle introduced an electric car-
sharing system (“LISELEC” project) (Fig.3).  
 

 
Figure3: Car-sharing system in La Rochelle (Fr) 
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The system was devised by a grouping set up 
jointly by La Rochelle Urban Community, VIA 
GTI, PSA Peugeot Citroën, Alcatel CGA 
Transport. 
This type of service is generally organized as 
follows: 
Human resources: the manager of the system 
supervises the activity of 2 commercials (persons 
in charge of relations with the subscribers) and of 
5 workmen (jockeys) ensuring balance between 
the stations, maintenance operations such as the 
battery load of electric vehicles, the process of 
cleaning, repairs, the follow-up of the Technical 
Control. 
Users: The customers of the service are citizens 
who subscribe a subscription to use a car. The 
customers and the jockeys receive a smart card 
which gives them the possibility of using the car 
according to authorizations. 
Technical resources: the service offers 50 electric 
cars adapted to the urban traffic and for short 
trips. The electric cars are distributed in several 
stations located in the strategic points of the city. 
The number of places by stations can vary 
between 8 and 18. An information processing 
system is embedded in each vehicle to provide 
the interface between driver (jockey or customer) 
and vehicle. It memorizes information (e.g. hour 
of loan or hour of restitution, user ID, kilometer 
numbers, load state of the Ni-Cd batteries). Data 
are transmitted by frequency channel to an 
information processing system located on each 
station; the system sends through a phone line to 
the central post. The control post can emit alarms 
according to various criteria; for example if the 
number of cars available in a station is lower 
than two, or in the event of non-payment of 
subscription. This system manages all 
information about the car fleet and customers; it 
can act on the availability of cars such as holding 
a car for maintenance actions.  
 
Fig.4 shows the actors of this service and the 
interdependences between the entities. 
Since 1999, LISELEC has been entirely managed 
by the La Rochelle Urban Community, which 
financed the difference between subscriptions 
and revenues, and the exploitation costs. 
Experimentation was successful but difficulties 
appeared: 
- Specific maintenance problems occurred, 
information system begun to become obsolete, 
- Demand satisfaction was limited by 
administrative rules, 

Extension over the city needed to increase 
subscriptions and usage of vehicles. 
 Furthermore, it turned out that the current 
equipment (software, control system) do not 
provide a sufficient quality of services. 
Within CIVITAS-SUCCESS, the Urban 
Community took the opportunity to strongly 
change/improve the car-sharing system (see 
http://www.comox.fr/1/101.aspx). 
- Several improvements have been implemented 
thanks to the introduction of a new supervision 
system EILEO (based on GPRS localization) and 
to the adaptation of standard software to the 
specific requirements of LISELEC.  
- In addition, new services are available for the 
subscribers like: access to a 24/7 hotline available 
not only by phone but also directly from the cars 
(including real time route guidance), Internet 
booking facilities, newsletters for subscribers. 
 

 

Figure4: Actors and interrelations of LISELEC 

Results are globally positive. Fig.5 and Fig.6 show 
the gain in fuel consumption attributed to the use 
of the system car sharing. The algorithm to 
compute the gain in fuel consumption/month and 
NOx saved is based on the COPERT III 
methodology. 
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Figure5: Gain in fuel consumption (per month in tons): 

july 2007 – august 2008 
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Figure6: Gain in NOx (per month in tons): 

july 2007 – august 2008 

More than 40 % of people without subscribtion 
pointed out the fact that stations were not 
implemented near their residencies. 

3 Extension of car-sharing in 
medium sized cities  

3.1 Up-scaling of LISELEC service 
Main objective of SUCCESS is to propose to 
decision-makers approaches and tools in order to 
ensure successfully the transfer of these 
innovative projects at large scale or in other 
European cities.  
Up-scaling provides an estimate of what the 
impacts of a measure (or group of measures) 
would be if it was implemented fully throughout 
the city. It provides guidance to the city about 
further deployment and to other cities in Europe 
which may consider implementation of the 
measure(s).  
For the car-sharing service in La Rochelle, 
several studies were conducted: 
- simpler pricing strategy to meet as much as 
possible the customer’s needs: adapted pricing 
offer distinguishing “one way” and ”return” trips; 
subscriptions for short or long duration, in 
connection with other transport modes of La 
Rochelle Urban Community, 
- integration of the LISELEC ticketing system in 
the global ticketing system of the public transport 
network, 
- extension of the station number and creation of 
a virtual station mode for the whole hyper centre 
of the city. 

3.2 Extension of the car-sharing 
service 

Several approaches have been developed to 
implement car sharing systems. One of the most 
well known comes from the MOSES project but 

specific methods are also used by car sharing 
companies like Mobility or Cambio [10], [11]. All 
are adapted to a specific local context quite 
different from the one of French medium sized 
cities in 2005. According to Bach [12], the parking 
location problem shall be firstly based on the 
consideration spatial behaviour pattern. The spatial 
behaviour patterns are those spatial links that arise 
when users have to go to the location for the 
purpose of consuming infrastructure services or 
when infrastructure services are distributed by the 
suppliers to the locations of users. A dedicated 
approach has been designed for La Rochelle. This 
method is based on a multi criteria analysis and 
takes into account not only the demography but 
also economic activities (see Fig.7). 

 
Figure7: Location of the existing (in blue) and future 

stations (in red) 

Now the problem is the classification of the 
stations, in agreement with the needs of potential 
users. The efficiency of this type of service 
strongly depends on the use rate. 

4 Proposal of one approach to 
select new Liselec stations  

4.1 Choice of a method to model the 
preferences 

In general, travellers will choice the action that 
maximizes their perceived utilities.  
For local travellers, behavioural models are 
typically calibrated by using the observed 
preferences. But the database must be exhaustive 
in order to capture significant statistical 
information. The observed preferences are not 
useful when the number of customers is lower than 
300 subscribers for the small cities. For it, we 
considered that in our case, the modelling of the 
stated preferences remains the most efficient tool.  
Many techniques of advanced behavioural 
modelling have been developed past years in order 
to integrate the heterogeneity of preferences [13]. 
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For several years, a new generation models based 
on fuzzy logic [14] have been developed in order 
to capture the inherent vagueness in human 
perception and appreciation of attributes of trip 
chain. The experiences with the application of 
fuzzy logic in traffic engineering seem beneficial 
to a number of applications, especially in the 
human choice and decision processes (see [15] 
for a state of art). The difficulty of this method is 
to establish the decision rules IF-THEN. 
Theoretically, an ideal approach is to consider all 
the combinations of the variable levels, but that 
leads to an exhaustive explosion of number of 
rules. In our case, that would lead to a very high 
number of questions to submit to the subscribers. 
Let us suppose a questionnaire to examine the 
effects of the variation of 5 input variables, each 
one on 2 levels. In this case, 32 questions would 
be necessary for this kind of analysis. 

4.2 Steps of the selection approach  
Fig.8 presents the main steps for the extension of 
the car-sharing service. Next paragraphs will 
present briefly the mathematical approach for the 
modelling of preferences and estimation of the 
use rate (see our previous works [16]). 
 

 
Figure8: Main steps of our approach 

4.2.1 Step 1: Modelling of preferences 
The database will be collected by stated 
preferences of people living in the proximity of 
pre-selected locations for the car-sharing stations. 
The decision criteria for locating car-sharing 
stations were selected by literature review on car 
parks [17]. The retained input variables and which 
will be fuzzified (trapezoidal form) are: price of 
subscription/month (A), home-station walking 
distance (B), average length of the travel (C) and 
number of persons in the car (D). Each input 
variable has 3 levels: low, intermediate, high. The 
expected response is a score (range 1 to 9 in our 
case, in order to illustrate the interest for the 
displacement by using the car-sharing service). 
Two modalities exist for the output variable 
(response). 
To collect the preferences of users, a method 
generally employed for optimisation of industrial 
process has been used in order to reduce the 
number of scenarios to test. This approach is 
organised in two steps: 
• Collection of preferences for a part of 

scenario:  
An orthogonal factorial design is a subset of a 
complete array [18]. To study jointly the effects of 
the criteria and the interactions, the questionnaire 
must contain particular combinations: each level of 
each criterion must be present in an equal number 
of times as well as each combination between the 
levels of two distinct criteria. In each scenario, the 
simultaneous variation of several criteria in input 
can lead to interactive effects on the studied 
answer. An interaction between criteria exists; 
when the effect of a criterion depends on the level 
of another criterion (for example a low price and a 
low distance could have a positive impact on the 
perception of the choice of this trip).  
 

Table1: a part of questionnaire 
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Table1 shows 3 scenarios tested among nine. For 
example, the first question is: “IF the price is 
low, IF the distance is low,…THEN my answer 
is 9/9”. The answer is a score in the interval 1-9 
(and translates, in the growing direction, the 
degree of interest for the use of a car-sharing). 
 
• Modelling of preferences for untested 

scenario: 
In order to establish the scores for all the 
untested scenarios, we used the principles of the 
models of discrete choices [Ben-Akiva1999]. In 
general, travellers will choose the action that 
maximizes their perceived utilities.  
The utility function is the sum of two 
components:   

ininin SU ε+=  (1) 

Sin, a deterministic part is related to the 
characteristics of the alternative I (in our case 
called score);   

εin is a random variable of unknown value, 
which reflects the particular opinions (not 
measured) of each person, as well as the 
observation or errors of measurement made on 
the characteristics explicitly taken into account in  
Sin .  
Each customer has his own model. Thus one 
obtains, with only 9 questions, the set of 81 rules 
IF-THEN to prepare the table of inference for 
each customer. For all scenarios, the manager is 
able to know which could be the potential 
attitude of each subscriber: The variables are 
fuzzified (trapezoidal form), inference table is 
used in order to estimate the variable output, in 
our case the preference degree, in fuzzy form. 
For the variable output, two levels have been 
defined: very interested and not interested. 
After the application of the fuzzy logic, for each 
respondent, we can have 2 different situations:  
- the person is decided (the membership degree is 
1 for one of the modalities: “very interested” or 
“not interested”)  
- the person is undecided (the output variable is 
distributed on two modalities). 

4.2.2 Step 2: Estimation of the use rate 
Now imagine that we must classify several pre-
selected sites in order to implement a car-sharing 
station.  
The aggregation of the database will be done by 
using the theory of evidence that is a framework 
for representing the uncertainties [20], [21]. 
The Transferable belief model represents 
quantified beliefs based on beliefs functions. Let 

θ be a finite set of mutually exclusive and 
exhaustive hypotheses Hi, called the frame of 
discernment.  

{ },, 21 HH=θ  (2) 

The power set 2
θ

 contains singletons hypothesis as 
well as disjunctions of singletons. A Basic Belief 
Assignment (BBA) is a function called mass ( m ) 

from 2
θ

 to  [0,1] verifying:  

[ ] ( ) 1Am;1,02:m

2A

=→
∈ Θ

Θ

    (3) 
It represents the belief exactly associated to the 
hypothesis A. The subsets A of θ, such that 
m(A)>0, are called the focal elements. In fact, if 
the power set contains only the singletons, the 
mass is the classic probability. 
Let  be a finite set of hypotheses mutually 
exclusive and exhaustive called the frame of 
discernment. In our case  = {Not interested, Very 
interested}. Generally the mass assignment is the 
most critical stage and it depends on the 
application domain.  
In our case, the mass assignment is based on the 
frequentist analysis. By using results of 
behavioural models, for a given station Si we can 
obtain, for the tested scenario: n% persons for « 
very interested »; p % for « not interested »; and 
q% for «undecided». 
The mass assignment is m (very interested) = n; m 
(not interested) =p; m (undecided) = q. Beliefs are 
transformed into a probability measure denoted 
BetP [22] which is defined as: 

( ) Ω
Ω

⊆∀×
∩

=
⊆

ABm
B

BA
ABetP

B

   (4) 

|B| denotes the cardinality of the set B.  
For each station we will compute a utility function 
as proposed in [23]: 

=

×=
m

i
iiibetP HBetPHuSu

1

)()()(  (5) 

where u(Hi) is the utility of an hypothesis which 
can be obtained with a linear function. In this case, 

)()( 1 ii HuHu ≥+ if  Hi+1 is preferred to  Hi. If 
( ) ( )jbetPibetP SuSu ≥

, then the station Si  is 
preferred to station Sj.  

4.2.3 Step 3: Expert system 
The architecture of the decision tool that is under 
development for the site selection of the car 
sharing station is schematically presented in Fig.9.   
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Figure9: Modules of the site selection process 

By using this system, the decision maker can test 
scenarios: price of the subscription, walking 
distance (by using a GIS module and the address 
of the potential subscriber), length of the trip and 
number of car passenger.  
A behavioural analysis can be performed in 
different ways: 
- to establish which are the most pertinent 
parameters for the choice of the car-sharing 
service;   
- to classify the customers in different categories 
by using statistical means such as PAC (Principal 
Component Analysis ).  
 

5 Conclusion  
These works focused on the description of a 
hybrid approach for selecting the station sites of 
a car-sharing service in a small city. The criteria 
to classify the potential stations are based on the 
analysis of the preferences of the habitants of 
each urban area. The preferences are collected by 
using orthogonal arrays. The advantage is to have 
a low number of questions while respecting their 
privacy. The IF-THEN rules that alimented a 
fuzzy logic algorithm have been captured by 
modelling the preferences of respondents. The 
classification of the sites is performed by using 
the pignistic probability, after the aggregation of 
the results. The implementation of the algorithm 
in an expert system can be used in complement 
with the knowledge of specialists. It can be very 
useful for the decision makers (urban planners, 
local authorities) because of the important 

number of simulations. This kind of method and 
tool can be used to study locations of bus stations 
or for the implementation of a bike-sharing 
service.  
 
 

Acknowledgments 
The authors gratefully thank Miss Anne Chané 
(Comox manager, La Rochelle) for all information 
about the car-sharing service, Agnès Hulin 
(ATMO Poitou-Charentes La Rochelle) for the 
work done on the development and adaptation of 
COPERT tool. This work would not be possible 
without the implication of the Local Authorities: 
Charente Maritime Council, CdA-Transportation 
Service, La Rochelle. 
 
 

References 
[1] C. Celsor et. Al., Where does car-sharing 

work? Using GIS to access market, 
Transportation research record ISSN 0361-
1981, (2006) 

[2] J. Liu, Multi–functioned parking facility’s site 
selection in tourist towns, International 
institute for geo-information science and earth 
observation, Enschede, The Netherlands, 
(2003) 

[3] T.A. Arentze et. Al., An efficient search 
strategy for site-selection decisions in an 
expert-system, Geographical Analysis, 28-
2(1996), 126-146 

Page   0538

World Electric Vehicle Journal Vol. 3 - ISSN 2032-6653 - © 2009 AVERE



EVS24 International Battery  Hybrid and Fuel Cell Electric Vehicle Symposium  9 

[4] Etude ECOSYMPA198,  
http://www.aire198.org/index.php?id=26, 
accessed on 2009-01-06 

[5] A. Awasthi, L’autopartage: Une alternative 
à l’usage privatif de l’automobile, Round 
table session, Paris, 2005 

[6] Civitas Project,  http://www.civitas-
initiative.net/project_sheet?lan=fr&id=4, 
accessed on 2008-10-07 

[7] Civitas Project,  http://www.civitas-
initiative.net/project_sheet?lan=en&id=4, 
accessed on 2008-10-07 

[8] Civitas SUCCESS City description,  
http://www.civitas-
initiative.org/docs/leaflet%20SUCCESS%2
0update%20May%202006.pdf, accessed on 
2006-05-20 

[9] SUCCESS Project, Technical Annexes, 
Description of work, Feb. 2005 

[10] CarSharing Mobility is a Swiss carsharing 
cooperative, operated nationwide, 
http://www.mobility.ch, accessed on 2008-
05-20 

[11] Car-sharing system operating in several 
cities in Germany, the Netherlands and 
Belgium,  http://www.cambio-carsharing.de, 
accessed on 2008-05-20 

[12] L. Bach, Locational models for systems of 
private and public facilities based on 
concepts of accessibility and access 
opportunity, Environment and planning, 12-
A(1980), 301-320 

[13] M. Ben-Akiva et. Al., Discrete choice 
methods and their applications to short-
term travel decisions, HALL R.W. Eds. 
Handbook of Transportation Science, 1999  

[14] L.A. Zadeh, Fuzzy sets, Information and 
Computation, 8(1965), 338-353 

[15] V. Henn, Fuzzy route choice model for 
traffic assignment, Fuzzy Sets and Systems, 
116-1(2000), 77-101 

[16] T. Cucu et. Al., Gestion sous incertitude des 
transports publics en libre service, GDR 
Macs, Angers, France, 2009  

[17] R. Arnott and E. Inci, An integrated model 
of downtown parking and traffic congestion, 
Annual Meeting of ASSA on Expanding the 
Frontiers of Economics, Philadelphia, USA, 
2005  

[18] G. Taguchi, System of Experimental Design, 
UniPub/Kraus International Publications 
White Plains, New York and American 

Supplier Institute, Inc., Dearborn, Michigan, 
1987  

[19] J. Louviere, An experimental design approach 
to the development of conjoint based 
simulation systems with an application to 
forecasting future retirement choices, 
Golledge and Timmermans (eds.) Behavioral 
Modeling in Geography and Planning, Croom 
Helm Publisher, London, 1987  

[20] A.P. Dempster, A generalization of Bayesian 
inference, Journal of the Royal Statistical 
Society, B-30(1968), 205-247  

[21] G. Shafer, A Mathematical Theory of 
Evidence, Princeton University Press, 1976  

[22] P. Smets, Constructing the pignistic 
probability function in a context of 
uncertainty, Uncertainty in Artificial 
Intelligence, Elsevier Science Publishers, 
5(1990), 29-39  

[23] H. Omrani et. Al., A Decision Support Tool 
for Evaluating Mobility Projects, Journal of 
Computer, Information, and Systems Science, 
and Engineering, 2-3(2008), 146-155  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Page   0539

World Electric Vehicle Journal Vol. 3 - ISSN 2032-6653 - © 2009 AVERE



EVS24 International Battery  Hybrid and Fuel Cell Electric Vehicle Symposium  10 

Authors 

 

Luminita Ion is a doctor in Physical 
Sciences. Since 1997, she has been 
testing different approaches for 
modeling the complex systems (design 
of experiments, data fusion, multi 
criteria analysis) in battery tests and 
urban transport field. Member of the 
CIVITAS project, she studies impacts 
and new measures to improve the 
people mobility in sustainable cities. 
 
Tatiana Cucu-Graindorge obtained 
the Master Degree in Industrial 
Economics, Micro-economics and 
Econometrics of Paris. She had been 
involved in research works on 
econometrics such as ‘the evolution 
of the Water price’ or ‘the choice of 
transportation modes’. Her thesis 
works focus on the Cost-Benefits 
Analysis in Transportation projects.   
 
Jean-Marie Boussier is a doctor in 
Computer Sciences of EIGSI. Since 
2002 with a team of the L3i 
laboratory, his research works are 
about designing of realist behavior of 
agents representing city road network 
users in a dynamic context. For that, a 
methodical framework has been 
proposed, integrating data mining, 
stated preference surveys. 

 

 
Fei Teng obtained a Software 
Engineering Master (China) and a 
Production Management Master 
(France). Doctoral researcher of 
LIESP of Lyon University, his 
research interests are in enterprise 
modelling, production system and data 
analysis, in particular, on 
methodologies and architectures of 
long term knowledge retention. 

 

 
Dominique Breuil obtained his 
Doctorat d'Etat es Science at Bordeaux 
University in Production Management. 
Researcher in CNRS, he joined 
engineering companies for 10 years. 
Now, he is the head of Research 
Department of EIGSI, an engineer 
school at La Rochelle in which his 
team works on Urban mobility at 
European level. 

 

Page   0540

World Electric Vehicle Journal Vol. 3 - ISSN 2032-6653 - © 2009 AVERE


