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Abstract: The subject of this paper is the collalive practices used in the product
development process in SME’s (Small and Medium nige). The starting point is an
empirical study, part of industry-based fieldwonk the introduction of a PDM system.
Our results highlight the need for new approacbdale into account the socio-technical
complexity of the collaborative processes. A neal tamed CoCa is proposed to analyse
collaborative practicem situ This tool is designed to be used by researchersultants
or, eventually, project managers in order to tratlkthe collaborative events and the
project context. The background and industrial ciisdy, the theoretical basis and design
of the tool are described and, finally, some intiica is given of its potential use in
gaining understanding of complex collaborative psses.Copyright © 2006 IFAC
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1. INTRODUCTION project manager, such aspects are difficult to take
into account in the every day life of a project.eTh

Many studies have tried to identify the best pcsi  main problem is that of proposing to design actors
and strategies developed by enterprises (Balbcettin, the best context as possible (e.g. objectives,
al., 2000) in order to improve the development of information, resources, tools, methods) in order to
new products taking into account environmental foster collaboration and to reach project objestive
challenges, market and customer characteristicsin this paper co-ordination and collaboration arst f
marketing process, product characteristics, newstudied as complementary aspects and we
product development process, organizational demonstrate that existing tools for coordination do
characteristics and corporate culture, learningnot support collaboration (Legardeur 2004). The
practices, and performance. Today design projectSollowing section, an industrial case study in alSM
depend on the ability to co-ordinate and to control focuses on the needs for project managers to
the collaboration between the numerous actorsunderstand how actors collaborate before trying to
participating in such projects: e.g. designerseetp  improve this aspect. Finally, we describe a toal fo
from different disciplines and with different capturing collaborative events that occur during a
experiences, external partners. design project in order to allow its users to idfgnt
On the one hand (Coatest al, 2000) suggest that best practices thanks to their knowledge, expegienc
task management, scheduling, planning, and resourcgnd skills.
management are the most important issues when it

comes to operational coordination. Clearly, a pbje
manager intends to apply these aspects to cohiol t 2. CO-ORDINATION AND COLLABORATION IN

design process. ENGINEERING DESIGN
On the other hand, collaboration between co-design
partners (Martinezet al, 2001, Giannini,et al,
2002) and also with suppliers offers the possibi
gaining fast access to specialist knowledge and
capabilities, of spreading and sharing costs agic ri
and of better exploitation of the expertise of the
partners. From the operational point of view of the

2.1 Co-ordination of engineering design

Co-ordination and control of engineering design are
part of a global approach to the development of new
products which implies the need to identify the
different situations occurring during the design



process and adequate resources to satisfy thaliniti project managers which would allow them to co-
objectives. ordinate and control collaborative design processes
In the “succession of hierarchical steps” model of Before proposing such functionalities we must first
design (Pahl and Beitz, 1996), the project manageranalyse and understand collaboration in design and
acts upon traditional costs-quality-delays pararmsete see how a project manager might integrate this
Other models define technical evaluation based ondimension into the job of coordinating a project
document deliverables or on resource managementteam.

The design coordination approach (Andreasen, 96)After describing the industrial case study the éssu
integrates several models in order to improve peodu of tools for analysing collaboration will be studia
design. In the GRAI engineering method (Girard and order to support the project manager in gaining
Merlo, 2003) guidelines are defined to improve understanding of collaboration in design projects.
performance in collaborative design by proposing a
multi-level structure for design projects. This huat
intends to integrate traditional work on co-ordioat
;:(;r;og\sh((al\s/limtzberg 1990) and new human based-A study in an SME supports our research work. This

New parameters (Perrin, 1999) are now introduced,SME’ some years ago, deve[oped a new means of
based on the level of  collaboration and manufacturing structures using honeycomb sub-

communication between actors in order to improve a_sse_r_nblies. .Thi$ innovation confers lightness _and
ideas, solutions, innovation and flexibility of the significant vibration absorption on products whilst

predefined scheduling or the actors’ skills. These maintgining s_imilar rigidity to steel. Qur methmﬂ 0
parameters are still fuzzy and difficult to experimentation was based on a socio-technical

characterise approach (Boujut and Tiger, 2002). Our role was to

A project manager now has a wide range of criteria PArticipate in a company workgroup and  thus

to take into account in order to control all aspeuit mtrodupe an external point of view. In this conex
a project such as the product development stepsthe objec'uve_ of the company was to_reorgamse Its
objectives and results, tasks and scheduling,StrUCture to introduce the role of “project mandger

resources, expert skills, actors’ network, levels o for managing projects.
interest, collaborative guidelines, and heterogaseo
collective and individual objectives. 3.1 Context and objectives

3. INDUSTRIAL CASE STUDY

The company has captured several markets with
products manufactured using its technology and
In this paper we address collaborative aspects in afons4eoquently tq% number ofoemplot)t/?es greyvdfrotrrr: 4
pragmatic way based on empirical studies of 0 4 over years. LVer s perio N

organisational structure and internal processe® hav

industrial situations. Our goal is to go deepetha . L
understanding and in the characterisation of these "t been formally revised. The obje(_:t|ve of thedgtu
as to help the company to reorganise and to manage

complex processes. We have adopted a constructivis

point of view based on the actor-network theory urther growth.
(ANT) in line with the works of Callon (1998).
Therefore we consider that collaboration is a socio
technical process that entails the development of
alliances among groups of actors, the evolution of
practices and knowledge, the creation of specific
mediating artefacts and finally organizational thif

2.2 Collaboration in design between actors

In this context, problems of organisation, project
management and relationships with suppliers,
customers, and subcontractors come into play. As a
consequence, managers need to implement product
data and process management tools which are well-
adapted to the company setting. In a previous
intervention in the company we had studied and
2.3 Towards collaborative toals analysed the company’s design and industrialisation
department: its re-organisation, the processes of
Much research has been aimed at developing tools talevelopment of new products, the management of
support collaboration such as CSCW (Computer technical information and of product data, as \asl|
Supported Cooperative Work) or PLM (Product relationships between actors. So we have focused ou
Lifecycle Management) tools (Johansen, 1991), (Pol,work on the organisation, and on the design project
2005). Such tools support co-ordination between co-ordination (Duffyet al, 1997).
actors in projects by sharing a reference envirarime The objective of the next study will be to oriehéir
composed of the same language, objectives, methodmanagement of projects towards a new
and tools. However, the collaborative aspects oforganisational structure. Project managers would be
projects are not sufficiently taken into account by responsible for the whole design project progress,
these tools. They act, for example, ‘ovhat, when, schedule project tasks and define resources insterm
who, for what”, but they do not define how actors of persons and of material to allocate to a project
work: are they in synchronous or asynchronous The objective of the associated research will be to
mode, in the same place - or not, and with whattest and validate a tool to help with the analydis
degree of formality? In fact CSCW and PLM tools collaboration.
do not address the operational functionalities for



3.2 Defining project co-ordination taskdesign several scenarios were observed which represent
process re-engineering different forms of collaboration in carrying outigh
collaborative activity: actors can collaborate in a
In order to create an environment for the synchronous or asynchronous way, in the same place
management of projects by a “project manager”, theor not, with or without guidelines to achieve their
design process has been re-engineered by focusingiork and so on, with scheduled tasks, non-scheduled
on project co-ordination tasks. The followed guidelines or only objectives, being autonomous ...
methodology is divided into 4 steps (Pol et al. 200  These alternatives depend on the situation and the
- Definition of the organisational structure incingl collaborative practices used in the company.
internal structure, external structure and defmnitof This example shows that the same result can be
the project launch phase. achieved through several types of collaborationusTh
This first step defines the role of each actor asd scheduling is not enough for the project manager to
implications in the global context of the company.  describe the conditions for achievement of a design
- Definition of the future global design process by sjtuation. He can use several forms of collaboratio
describing the product development process and then order to define the inter-actors exchanges.
project management process separately. We observe that in our case of an innovative ptojec
This second step defines the main tasks andand non-routine activity the project leaders preger
milestones of design projects. For the case studymaintain flexibility by using “encouraged
company a “project manager oriented” organisation collaboration” in order to let actors be reactiVée
has been defined for managing design projects. collaborative dimension must be studied to help
- Definition of the information flow by identifying  project managers to define not only scheduling but
pertinent information to be managed through the also prescribed interactions, methods and tools
design process, and characterising the relatechetween actors, depending on each design situation.
lifecycles in order to specify responsibilities, |n the next section we propose a tool to capture
resources, and validation processes. collaborative events. The main objective of thisl to
This step focuses on data management and allows thg to support the analysis of collaborative design
creation of a shared environment to supportsituations, in order to help managers to identify
information structuring and sharing between actors. “good practice” and to define flexible design stéps
- Detailed definition of the product development the product design process and the right type of
process. collaboration between actors.
This model brings together information flow and

human activities in order to specify detailed atigg
for team members upon identified sets of 4. ATOOL TO ANALYSE DESIGN

information. The aim is to specify the future rolds ~ COLLABORATION: CoCa (Collaborative Capture)

each team member that may be implemented through ) ) ) )
an information system. The final process is describ !N SPite of various works on design collaboratioa,
through a phase / department table that charaeseris 9€neric rules and operational principles have been

information links and dependencies between actors’defined to help project managers in their daily kvor
tasks, in a similar way to Fagerstrom’s (2001) ose AS €ach company and each project is different, the
a Design Structure Matrix. assistance for the project manager must take into

This dedicated environment is enough to manageacc_ount the specificities of the Iocal_ context b@t
routine projects led by a “project manager” and to project and the company. However |§ is e_ssentlal to
ensure, in this context, efficiency in progressing clegr!y unde_rstand Wha_t collaboratlon is, before
projects. Thus the proposed product developmentd€fining devices to assist project managers. The
model for the company presents similarities wite th Study and the characterisation of the types of
third generation stage-gate model (Brown, 2006) in Collaboration used in companies is an importantess
his description of Dynamic Product Development. fOr Project managers in anticipating design sitzi
However, we have also to take into account theduring projects and defining the best form of
character of collaboration between actors in otder ~collaboration in accordance with the specific desig
foster flexibility within the design process (Vajna context. However there is a lack of devices to help

1997) and to bring the company closer to a dynamicthe project manager to analyse the collaborative
model. practices.
This section deals with the presentation of a tool

help the analysis of the collaborative practices in
3.3 Example: a collaborative event SMEs. First we describe the theoretical model
underlying the tool implementation. The second
Consider, for example, in our case study companysection presents the tool in concrete terms wih it
the relationship from the marketing department GUI (Graphical User Interface) and finally we
which gives information to technical department discuss some perspectives for the use of such.a too
which, in turn, have to estimate the cost to
manufacture a product. This estimate is based ®n th
information given by marketing. This activity is 4.1 Theoretical model, a support for the tool
formalised and planned with tasks and milestones. o ) )
But, the actors may use various forms of We propose a model inspired by our literature ngvie

collaboration to achieve these tasks. For example@nd industrial case study. It deals with the



identification of the main relevant elements foe th
characterisation of the collaborative situations in
design. Collaborative situations could be defined
from a co-ordination point of view, with scheduljng * *
planning, formalisation, with the definition of Q 1
milestones and activities. Alternatively, it coube

defined from a human relationship point of viewtwit Actor ContextProject
the persons who are involved in the collaborative -version : int

event, with their skills, their motivation, and the liste_evenement : Event
form of communication. In fact both these two psint
of view must be taken into account in several Link 0.1
collaborative factors to define collaborative egent _causal : int
such as: do actors work in the same place or mot? i -problem : int
synchronous or asynchronous mode? do they use 1
predefined tasks? and so on. All these factors must Event .
be included in a tool which helps managers to 01 0
analyse collaborative situations that occur in ActivityAchievement_'e"e"tcmte’(t T
projects. The theoretical concepts are shown in the L

following class diagram (see figure 1). 011 ’j

User Project

1 Evaluation

=y

Analyse

The theoretical model is built to represent CollaborativeCriterias
collaborative situations which occur in companies.
This model is based on the capture of information
characterising collaborative events and their cdnte
_ - The ‘context of the project’ class, with the mai  rig 1. Class diagram of the theoretical model
information to situate the actor’s tasks in thebglo
project work of the company.

- The ‘event’ class that identifies any 4.2 Tool with GUI
collaborative tasks and situations occurring in the
project. This class allows the capture of eachA tool has been developed named CoCa (for
collaborative event - whether formal or informaher ~ Collaborative Capture) in order to support the nhode
first level of description of an event is its adjy ~ presented in the previous paragraph. CoCa's
type (such as report, scheduling, validation, architecture is a stand-alone client with a shared
milestone, co-design...) and its achievement form database.

(such as meeting, discussion, videoconference,Three kinds of users are defined: project managers,
conflict resolution...) through the Wwho have extended rights concerning their own

“Activity/Achievement class. projects; designers, with restricted rights to publ

- ‘Collaborative criteria’ class which details the €lements of an event (i.e. no access to analysis
form of collaboration used by actors in the event. elements); and finally analysts, with all rights alh
This definition is focused on the collaboration Projects.
definition in order to differentiate the variougrioof ~ Project managers or analysts generally begin \uigh t
collaboration used in projects: e.g. location, time definition of the context of the project. This cexit
schedule, methods... ensures the capture of the global view of the gtoje
The project manager can also evaluate the situatiorin order to facilitate the interpretation of therioais
and introduce some analysis parameters andcollaborative practices occurring. Information abou
comments to prepare future analysis through theactors, the customer, and any other data like the
‘analyse’ class. Events may not only be ‘linked’ain  impact of the project in the strategy of the compan
temporal mode, but also with causal links or proble or any text field to refine the description of the
links. For example, non-formalised data could lead ~ context of the project are included. This context
losing time: in order to collect this informationew Sshows the list of the events occurring in a project
can link two events to show that one event willdav together with the links between them. After the
a problem which comes from the other event, this context of the project, CoCa ensures the capture of
function is named “Link Problem” in our tool. We detailed information about the context of
can also make links between events in order to showgollaborative events included in the project. Esent
that an event is the cause of the creation of @moth are so contextualised for a specific project cantex
one. Events stored may be scheduled tasks as svell a
un-scheduled events in order to identify formalised For example in our case study, a specific
procedures but also real and flexible tasks seqsenc collaborative situation has been studied. The

at a more detailed level. This information is Situation occurs at the beginning of the design
generally useful to identify shortcuts or altermasi ~ Process, when a financial estimate has to be define

in the traditional process, then to analyse theto the customer before the real start of the ptojec

parameters leading to these situations. This situation is representative of the variousrfer
of collaboration achieved for the same activity
defined initially in detail. In this situation weathe




found four different practices of collaboration. In
order to differentiate these collaborative practios
have introduced collaborative criteria (Merlo et, al
2005). These criteria are used in the tool to diescr
the form of collaboration used in the event, so we
can know if actors work in the same time or not, in
the same place or not, if the event is planed,
prescribed or formalised, if actors used specifiald,

or information resources to do their work (figude 2
Three other tabs record extra data on the
collaborative event of the project like the type of
activities done during the event, or like evaluatad

the form of collaboration used or to make an ad-hoc

analysis of the collaboration.

The evaluation of collaborative events by the astaly
depends on the context of the project. For this
reason, this tool manages the versions of the gtroje
context in order to have a history of the
modifications done on the project context and an th
event list during the project. For each versiorihef
project context (figure 3) a comment field is filléo
give to the user the opportunity to explain why
modifications have been made.

For the analyst the main issue is to find a goadte

< Testing Form [ProjectDisplay] [W=E
1200805

Version N°

Project

Context of the project

Client CiTet Dal of creation 12/08/05
sl fmportant 1o enodification: 25/09/05
Actors of the project
Add Actor
Delete actor
Contest presentation
#n ambitious project for an SME. ..
[ History all events ] [ List of events l [ Add new Event Delete Event

Save

Fig. 3. Form of the “project context”

4.3 Discussion and Perspectives

information in order to analyse the collaborative When a problem of collaboration between actors
practices used in the company and to improve hisappears in a design event, the project manager is
forecasts. Thus the tool needs firstly to provide ainterested in analysing this event in order to
search by keywords and attributes to find main textunderstand what was wrong and what could be
data. Secondly in the final version of the tool, a improved. This will orient the decision to take,
graphical visualisation of information will be improve or reject a collaborative practice that has
implemented to represent and compare various formsccurred in projects.
of collaboration with common criteria. The main limit of such a tool is the subjectivitfytbe
observer. The actual architecture of the tool da#s
Finally, the tool will provide a specific form of allow us to have a multiple points of view of the
output to visualise information from large datalsase same event. Indeed two persons cannot collect
(Jourdan and Mélancon, 2004). The visualisation ofinformation on the same event in the same
data recorded supports the analysis of collabaratio database.However, the capture of different
and allows the establishment of a memory of designinterpretations and analyses would be interestimg f
projects and best practices from the perspective ofa future version of the CoCa tool.
collaboration. For the moment, this tool is in an alpha versiod &n
is being tested during a new study in our SME
partner. The main difficulty is the acceptance b t

EioTesting Form [CveutDisplay] Ch observer by designers. Here the fact that we know
Project Name: 120805 people in the company well as a consequence of
Event Name: Mecting 250803 earlier interventions is a key to success. Neviatise

Context of the event | Activity / Achlevemmt| Criterias ‘ Fvaluation/Analyse

designers have generally a large amount of work and
their motivation depends strongly on the positién o
their hierarchy: sometimes we had to explain again

Description of the collaboration

Synchronous O O Asgynchronous ’
and convince people because some messages from
oFhce O © Detant heads of departments were misunderstood. These
P T g tests will alloyv evaluation of the level of assrma.
of the tool in the analysis of the collaborative
Forced J Fres practice of the company and what kind of impact it
S o foommliosd can have on the decisions of project managers. This
will ensure the improvement of the tool toward a
Epaatie el ‘ ‘ version that is usable in company. These tests will
also allow better characterising the results ttat c
Data used ‘ ‘ help project managers.

5. CONCLUSION

Cotnments ‘

Co-ordination in design is essential to reduce,cost

Fig. 2. Form of the tab “Collaborative criteria” improve product quality and to meet deadlines. But



collaboration between actors is important to fetdera International Conference on Information
actors and make co-ordination effective. Choosing a Visualization pp. 388-393, UK IEEE Computer
good form of collaboration between actors is Society, London.

necessary and requires analysis of the collaberativ Legardeur, J., C. Merlo and G. Pol, (2004). On the
practice of the company. We have noticed in our use of annotation functionality in PDM tools to

research field a lack of tools to help the analydis foster collaborative design processes. Tine
the collaboration. Thus, we are implementing such proceedings of the 5th International Conference
an analysis tool, CoCa: it does not help with co- on Integrated Design and Manufacturing in
ordination (decision taking) but helps to underdtan Mechanical Engineering DMME, Bath.
design activities and collaborative practices c# th Martinez, M.T., P. Fouletier, K.H. Park and J. Favr
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