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To be efficient the event management procedure has to 
provide decision-makers elements to anticipate an event and 
its impacts (prospective) and also to be reactive when an 
event appears (real-time project management). So, the system 
life-cycle modeling described in this section is too conceptual 
to be really operational. Next sections present a more precise 
decomposition of the functional, organic and operational 
models of the system and the use of a risk management 
approach to allow decision-maker managing design projects 
by anticipation and in real-time.   

3. MODELLING THE SYSTEM AND ITS
ENVIRONMENT TO MANAGE ITS EVOLUTION 

To make appear all the relationships between the different 
levels of decision-making, we have to define each entity of 
the system and their interactions. The system regroups many 
projects, is composed with many teams, many actors, many 
resources. Moreover, in the system, projects begin and finish 
at different times, teams are created according to the needs of 
collaborations, actors take part of the project for specific 
activities, they could leave the enterprise, etc. In a nutshell, 
all these entities of the system and their own lifecycle have to 
be considered to understand the current and the possible 
evolutions of the system. So, we proposed to decompose the 
system by considering the enterprise, the design system and 
the actors which are essential to achieve project. The choice 
of the actor as smallest entity is justified by the fact that an 
actor is affected to projects, he works alone or in a team and 
he is in the design system, in the enterprise or in the other 
enterprises of the network. So, by focusing on the actor and 
factors influencing his evolution helps us to obtain a precise 
level of description of the factors impacting the design 
system and the enterprise. To take into account of the 
evolution of the system, we adopt a temporal view 
considering specific entities lifecycles. 

3.1. Focus on the actor in the design system 

In the context of extended enterprise, actors could be implied 
in the design project or not, could be in the design system or 
not, in the enterprise or not but they are compulsorily in the 
network of enterprises. The customers and the society have 
also to be taken into account regarding to their influences on 
the design product evolution (Boztepe, 2007). Factors 
influencing design performance concern in one hand the 
DFWRU&V(DFWLYLWLHV(DQG(RQ(WKH(RWKHU(KDQG(WKH(DFWRU&V(FRQWH[W(RI(
evolution. These activities have to be analyzed regarding to 
the product, the process and the organizational viewpoints. 
7KH( SURGXFW( YLHZ( SHUPLWV( WR( VKRZ( WKH( DFWRU&V( LQfluence on 
the product. The models manipulated by the actor could be 
product or service models (designers), process or activity 
models (co-coordinators) or different kind of models 
(enterprise modeling, etc.6( GHSHQGLQJ( RQ( WKH( DFWRU&V(
attributions in a project. These models and their evolution 
have an interest only if we capitalized also the context in 
which they evolve. That obliges to consider the activities that 
bring the model evolution (process view) and the project 
associated to these activities (organizational view). 
Considering evolution of these models permits to define the 
UHDO( DQG( SRVVLEOH( DFWRU&V( DFWLRQV( RQ( WKH( PRGHOV( (Gonnet, 
2007). Models help to know what the actor has done, what 

he/she is doing and what he will be able to do on the product, 
in a given process and organization (Patanakul, 2008) that 
GHVFULEH( WKH( DFWRU&V( FRQWH[W( RI(ZRUN;(7R( VSHFLI\( WKH( DFWRU&V(
context of evolution, we describe aspects from the actor 
himself to the system in which he has to work (figure 3). 
6RPH( IDFWRUV( FRQFHUQV( DFWRU&V( SHUVRQDO( DVSHFWV( DQG( VWDWH( RI(
mind to help decision-maker understanding the actor to adapt 
his management style (Yang, 2008). Far from personality, 
DFWRU&V( NQRZOHGJH( LV( DOVR( D( SHUIRUPDQFH( GHWHUPLQDQW;( ,I( ZH(
identify what an actor knows, what he has to know and how 
he uses his knowledge, we are able to provide to him tools, 
methodologies, physical supports or training courses to 
achieve properly his tasks and to increase its self-esteem. 
Finally, to express his personality and his knowledge, actor 
PXVW(EH(LQ(?JRRG(FRQGLWLRQV¥;(&RQVHTXHQWO\C(ZH(KDYH(WR(trace 
KLV( LQWHUQDO( DQG( H[WHUQDO( UHODWLRQVKLSV( WR( LGHQWLI\( KLV( ?DXWR-
RUJDQL]DWLRQ¥(DQG(WR(FUHDWH(D( favorable collaborative context 
of work (Girard, 2006). All these factors contribute to help 
decision-maker to optimize his management in the current 
projects and the future projects. 

3.2 The design system in the company 

Factors impacting performance of the design system are an 
aggregated vision of the lower description level (actor 
viewpoint). Managing information about each actor of the 
design allows building a global view of the design system. 
The partial product models of each actor designing this 
product are part of a more global product model in the design 
system. The aggregation of models of WKH( DFWRUV&( DFWLYLWLHV(
permits to obtain a global vision of the design process model. 
And all the processes are parts of the design projects which 
are organized in the design system. These elements are local 
performance factors for the design system. Internal and 
external resources, knowledge are identified too. Internal and 
external interactions between these elements contribute to 
make evolve the model of the design system and favor 
performance of design process (Chang, 2008). All these 
factors evolve with their own lifecycle and contribute to 
ensure performance of design (Hicks, 2002). 

3.3 The design system in the company 

$FWRUV&(HYROXWLRQ(DQG(HYROXWLRQ(RI(WKH(GHVLJQ(V\VWHP(DUH(DOVR(
influenced by the enterprise, the network of enterprises and 
their interdependencies. The design actors, the design system 
are described and we focus here on the interactions between 
them, the company and the network of enterprises. Factors 
influencing design project at a strategic level have to be 
LGHQWLILHG;( 7KDW( REOLJHV( WR( HQODUJH( WKH( QRWLRQ( RI( ?SURMHFW¥;(
Projects not only concern design project. Projects of the 
company may be financial or investment projects, expansion 
projects, partnerships projects (find new industrial partners), 
etc. A decision in one of these projects could affect design 
projects and could modify their evolution. Many processes 
composed these projects and could also impact the design. 
The results of these processes (products) could change the 
design product evolution. Consequently, the local 
performance determinants concern these projects regarding to 
the product, process and organizational viewpoints and the 
global determinants describe the enterprise on the whole.  









Table 3: Treatment actions 

Predecessors Successors Duration 
(UT) 

Fixed cost 
(UM) 

A 111 Delineate the area Prepare the core 1  4  
A 121 Core drilling of the area Study carrots  1  4  
A 131 Core drilling of the area Study carrots  0.2  24  
A 141 Delineate the area Prepare the core 1  4  
A 142 Core drilling of the area Study carrots  0.2  24  
A 211 Assembly of the structure Equipping the structure  0.2  4  
A 221 Assembly of the structure Equipping the structure  1  8  

Table 4: The critical resources 

Tasks requiring the CR 
Beginning of the availability 
period 

Duration of the 
availability (UT) 

Drum Make the basement of the structure t0 25 
Steamroller Steam the access t0 13 

5.2 Presentation of the results 

Table 5 shows the different project scenarios possible in this 
study. It is possible from this table to assess the relevance of 

the implementation of each corrective strategy for each risk 
scenario in terms of criticality. Criticality of zero means that 
the project complies with contractual commitments. 
Probability and impacts on duration and cost are identified.  

Table 5: Set of project scenarios 

N° ScP Probability Couple (Risk,Strategy) Duration (UT) Cost (UM) Criticality 
1 0,64 (.,ST11) 183 4 0,000 
2 0,56 180 0 0,000 
3 0,24 (R1,.) 195 0 0,000 
4 0,24 (R1,StT12) 185 4 0,000 

5 0,24 (R1,StT13) 181 24 0,000 
6 0,16 (R1,ST11) 183 4 0,000 
7 0,16 (R1,StT14) 186 28 0,022 
8 0,16 (.,ST11) (R2,.) 193 4 0,000 
9 0,16 (.,ST11) (R2,StT21) 183 8 0,000 
10 0,16 (.,ST11) (R2,StT22) 183 12 0,000 
11 0,14 (R2,.) 190 0 0,000 
12 0,14 (R2,StT21) 180 4 0,000 
13 0,14 (R2,StT22) 180 8 0,000 
14 0,06 (R1,.) (R2,.) 205 0 0,030 
15 0,06 (R1,.) (R2,StT21) 195 4 0,000 
16 0,06 (R1,.) (R2,StT22) 195 8 0,000 
17 0,06 (R1,StT12) (R2,.) 195 4 0,000 
18 0,06 (R1,StT12) (R2,StT21) 185 8 0,000 
19 0,06 (R1,StT12) (R2,StT22) 185 12 0,000 
20 0,06 (R1,StT13) (R2,.) 191 24 0,000 
21 0,06 (R1,StT13) (R2,StT21) 181 28 0,008 

22 0,06 (R1,StT13) (R2,StT22) 181 32 0,019 
23 0,04 (R1,ST11) (R2,.) 193 4 0,000 
24 0,04 (R1,ST11) (R2,StT21) 183 8 0,000 
25 0,04 (R1,ST11) (R2,StT22) 183 12 0,000 
26 0,04 (R1,StT14) (R2,.) 196 28 0,007 
27 0,04 (R1,StT14) (R2,StT21) 186 32 0,013 
28 0,04 (R1,StT14) (R2,StT22) 186 36 0,020 

5.3 Analysis of possible decisions 

The objective of this research work is to give decision makers 
a methodological tool to compare the impact of risks and 
their treatment on the project, but also to have a light on the 
feasibility with regard on the availability of critical resources. 

The proposed approach permits evaluate the relevance of 
corrective treatments of risk, this whatever the context of 
preventive treatment implemented. Knowing which 
corrective treatment will be decided in all possible cases, it is 
possible to decide what would be the best possible preventive 

treatment strategy. For each scenario, information about the 
feasibility is given. In a first approach it is possible to know 
whether the schedule is feasible with the availability granted 
E\( WKH( RUJDQL]DWLRQ;( ,I( LW( GRHVQ&W( FRUUHVSRQGC( WKH( SURMHFW(
manager can specify the dates where critical resources are 
needed. If all its resources are already preempted for other 
projects over the periods of requirement, negotiation can be 
started with the business manager. If the business manager 
offers different resources with different ranges of availability, 
the PM can select those that can best ensure the progress of 
the tasks for which they would be in charge knowing the 
potential occurrence of risks. 



The example is deliberately simple for the demonstration 
purposes, but the behavior of the proposed approach can be 
extrapolated to wider problems and situations more 
representative of actual project. 

Risks do not relate directly to critical resources. But the 
impact of these risks can modify the period of critical 
resources requirement. Risks relating to resources are then 
transferred on the tasks, within the framework of this 
approach. 

6. CONCLUSIONS

The choice of the best strategy for dealing with the risks of a 
project is often difficult. When the project aims to deliver a 
product with technological innovations, specific resources 
may be required. Resources with particular characteristics are 
often limited in organizations. It becomes necessary to ensure 
that they will be available at the right time and will be used 
when available. We propose an approach to model and assess 
the impact of risks on the duration and cost of the project. 
This approach uses the principles of the synchronized project 
planning and risk management. It is based on the concepts of 
risk scenario, risk treatment scenario and project scenario to 
characterize and evaluate the effects of risks on the project. 
This method evaluates the overall level of risk and selects the 
best risk treatment strategy while analyzing the feasibility. 
An estimate of the overall risk of the project gives an 
overview of possible scenarios. We illustrate the principles of 
our approach through a case study and a software tool has 
been developed. 

It is often difficult to compare criteria antagonists such as 
compliance with contractual commitments and resource 
overload. The first perspective of this work is to facilitate the 
integration of the resource overload in the other two criteria 
(cost and duration). Given that different actors may be 
required for specific tasks, the second perspective of this 
research is to examine the influence of the skills required in 
the project in the model. 
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