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ABSTRACT

In today’s very competitive and changing environtneeveloping a competitive advantage is a huge
challenge for companies. But it is not their singlallenge. They have to be different from and
always better than the others on a lot of criteaCiampanies’ performance has become multi-criteria;
the performance can be for example scientific, etati ethical or economical performance. In this
context, companies that plan to create a new ocsgan or department have to think ahead all these
strategic objectives to fulfil. This article presgn systemic approach for the multi-criteria degifa
research centre, MIBen(Molecular Imaging Research Centre).

MIRCen is a research centre developed by the CEA (Conamégsa I'Energie Atomique) on
preclinical imaging dedicated to gene, cell andgdtherapies. Its main objective is to facilitatedan
accelerate new drug and new therapies creatiordanelopment thanks to the gathering on a single
geographical site of technological skills, mediskills and industrial network. The general objegtiv
of this research is to design, anticipate and imprine management of such a pole of competence,
especially in terms of costs and creation of valigesh as scientific, environmental, social or ehi
values).

Our systemic approach, called SCOS'D (SystemicLfamplex Organisational Systems’ Design), is
used to design this new organisational system tet inethe best possible way the expectations of all
stakeholders. This paper presents the differendilplesperspectives of the proposed method too, for
example performance measurement and control, guaéhagement or costs/values balance, through
the tool SCOS’C2 (Systemics for Complex Organisetic®ystems’ Command and Control).

Keywords: Systemic approach, multi-criteria desigiodelling, research and development,
organisation theory, health services

1 INTRODUCTION

In July 2005, through the labelling of 66 “pbdles dempétitivité” (the French equivalent of
“clusters”), the French government formalised theation of synergies between companies, research
units and education centres on specific geographieas. This political choice aims at facing the
evolution of the competitive environment. Todaympanies have not only to well control their costs
in order to develop a competitive advantage, bbemoperformance criteria have appeared since the
1990’s, such as environmental, ethical, socialctendific criteria. Moreover in today’s very instab
economic environment, companies have to adapt gieituction and their organisation to the very
changing needs of their customers. As Peter Drugkderlines [1], companies cannot design stable
organisational structures anymore: in order to s@ypetitive, they have to be agile and flexible.
Project and network managements have appearedtlsedenenable companies to adapt their
structural organisation to their environment. Thassnagement practices designed for short periods
are thus temporary. And temporary organisationatesatisfactory in terms of transmission, sharing
and perpetuation of knowledge. Many authors dedh whis knowledge transfer problem within
project-oriented organisations in particular [2] [&] [5]. We can wonder whether organisation
structures that would be both long term and flexitbuld be designed. This question is an operdtiona
issue for companies in developed countries. Theseideal organisation structures have to take into
account the expectations of all stakeholders ofotiganisation. As Peter Drucker specifies [Ghe"
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organisation must “be sold” to its members — empley, volunteers or connections — as much, and
perhaps more carefully, as it sells its productsl aervices. It has to attract people, retain them,
appreciate them and gratify them, motivate themvesthem and satisfy thein

Systemic approaches are today used for the dekjgoducts or services in order to take into actoun
the changing expectations of the customers. Thsicial modelling methods are the preceding model
method (reasoning by analogy) and the analyticalhate (cause and effect relations) [7]. The
systemic approach is opposed to the analytic metwbith decomposes the reality into more and
more little units and analyses the linear causalithat link these units, running the risk of deston

of any possibility of reconstruction of the whol@].[ These systemic approaches used to design
products or services could inspire approaches agitiodologies to design organisational structures.
Leaning on systemics means having tools and tgsiediples of modelling when we face complex
phenomena such as decision [9] or knowledge [10i &pproach also makes it possible to develop
the concept of point of view (organisation, pro¢gsssicture) on a phenomenon.

In order to experiment the relevance of such aegyist method to design organisations, we have
conducted a case study on a research centreChHiRMolecular Imaging Research Centre) is an
integrated research centre developed by the CEM(@ssariat a I'Energie Atomique: French Atomic
Energy Commission) on preclinical imaging dedicatdene, cell and drug therapies. This centre is
planed to open at the beginning of the year 200Bontenay-aux-Roses (92 — FRANCE). Its main
objective is to facilitate and accelerate new draigd new therapies creation and development thanks
to the gathering on a single geographical siteeshnological skills, medical skills and industrial
network. This centre belongs to the “péle de coitipiéé” Medicen Paris Region. Its strategic driser
are scientific excellence, innovation at all levatal transversal research. The general objectiogiof
study is to design, anticipate and improve suchla pf competence, especially in terms of creation
values. Through this study, the CEA aims at redmucbest preclinical research, new technologies
and the needs of the biomedical and pharmaceuticapanies. The systemic approach can be used to
design new organisational systems to meet in th& pessible way the expectations of the
stakeholders. This method can be combined withrotleeial methods in order to design the
organisational structure of MBenwith an objective of global values criteria.

In the second part of this article, some desigrhous are described with their particularities aradrt
lacks; then the systemic approach is introduced pgssible multi-criteria design method. The third
part describes the principles of the proposed amprand the case of study MIBn The steps of the
design process and its possible perspectives asemed in the fourth and last part, for example
performance measurement, quality management o twatues piloting.

2 SYSTEMIC APPROACHES AND THE DESIGN OF ORGANISATIONS

The performance criteria, the company’s values,nanitiple and evolve through time. The design
methods based on these values enable the comparadapt themselves to them. Few multi-criteria
design methods exist. The enhancement of the caitplaf performance and design criteria reveals
the limits of the existing tools. The systemic aygmh, particularly adapted to the study of complex
objects, can inspire new ways of organisationsgthesi

2.1 The multiple types of values

Performance is the essential motivation of all canigs. In the past it was formulated only in teohs

profitability (financial performance); today it expressed not only as a function of the cost, dkdn

Taylorist period, but also as a function of othatecia like quality, deadline, innovation, etc.1]1

[12]. The purely financial performance representatis more and more contested [13]. In addition

companies are perpetually on the lookout for therowement of this performance.

This evolution of the performance is placed in ¢helution of the markets context, in particular the

inversion of the offer and demand ratio, classycdéscribed in three phases [14] [15]:

. 1945 - 1975: the demand exceeds the offer; th@aance is mono-criterion, focused on the
costs;

. 1975 - End of the 1980's: the offer balances thmated, then exceeds it; the performance
becomes multi-criteria [16], centred on qualitysicand deadline;

. Beginning of the 1990’s - Today: the offer is vepper than the demand; performance criteria
are becoming more numerous with new aspects astiragkcommunication, innovation,
personalisation, after sales service, etc.
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These last years, a new criterion is added to thetszia appeared in the 1990’s: it is the matfathe
renewal of the Corporate Social Responsibility nmeet [17], which brings over another type of
performance: the social, societal, ethical andremvnental performance.

The multi-criteria aspect of the performance goasdhin hand with the multidimensional aspect of
value: then we speak about values (like socialnecical or ethical). These one represent so the
financial value but also the image, the competentie knowledge capitalisation, the technologies o
the innovation for example. They have to satisfy thole stakeholders of the company, like the
employees, the shareholders, the customers, tipdiengp the partners and the societal environment.
The evolution of the context and the matter giveesustainable development drive companies having
to command and control a multi-criteria performaftbat is productivity, flexibility, costs, deadés,
quality, security, social performances or environtakperformances) on the whole products life cycle
(design, production, use, destruction/recyclind)isTevolution of the performance criteria leadsato
reconsideration of the organisations design methods

2.2 The lack of multi-criteria design methods

The existent theories, methods and tools do nott noEly companies’ operational needs. Indeed
many multi-criteria analysis methods exist but ¢here few multi-criteria design methods for
organisations. Moreover there are few organisata@sgn methods. Products design methods, like
design to cost, design for manufacturing or de$igrX, could perhaps inspire organisational design
methods. But there are few researches about thjectu

2.3 Systemic approach and organisations design

System dynamics analysis can be used to desigmieag@ns. An organisational structure constitutes
in essence a complex system. Jean-Louis Le Moighsyhthesises a General System description as
“an object which, in an environment, equipped witialities, carries out an activity and sees its
intern structure evolving through time, withoutitagits own identity/(cf. Figure 1).

FUNCTIONS

TRANSFORMATIONS

Figure 1. Canonical model of the General System (Source: extracted from [7])

In order to design new organisational structurées, finality, that is the objective (to create an
organisational structure which produces values laaldnces its budgets for example), guides the
design step which makes the new structure parasnet@ive (like its means, its operating modes, its
growth mode and its finalities). This single entityes not lose its identity of engineering and glesi
department (of design office). Paraphrasing Le Mejghe organisational structure design system can
be defined as the structure (engineering and dexdfgie or project team for example) which, in the
environment (that is the company and its scienpbticy), equipped with finalities (such as working
out an organisational structure and equipping thentry with new means), carries out a design
activity and sees its intern structure (that is hapfinancial, informational and technical resosjce
evolving through time (such as feasibility studylpfpstudy, study or launching), without losing its
structure identity (engineering and design offidd)e systemic approach enables to contribute to the
design of new organisations. Indeed, it initialgquires to isolate the system without forgettirgy it
relations with its environment, and thus to distiisg what the design field is from what it is not,
from what interface is. It also requires distindping what the system to be designed is from whiat it
not, or from what its interfaces are. As theseesyst(design system, produced system) go through the
phases of their respective life cycle, charactegishese phases results in considering for eackepha
the specific needs of its stakeholders (such asekbklers, employees or suppliers). This kind of
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requirements engineering allows a robust expressibmeeds for the engineering and design
department that produces the system as well ahdosystem to be designed. Then the robustness of
the requirements makes it possible to work outpttoeesses which will carry out these requirements.
These processes are directly worked out to meeexpected requirements and thus to create the
strictly necessary (and why not sufficient) addatlie.

3 SYSTEMIC ANALYSIS AS A MULTI-CRITERIA DESIGN METHOD: FROM

THE SYSTEMS TO THE PROCESSES AND RESOURCES

The systemic approach is a systematic method wd@ohbe used to contribute to the design process.
The general principle consists in starting from ldid down strategic objectives and the expectation
of the stakeholders in order to set up the procefis& are necessary to answer them as well as
possible. The first step is to define the considesgstem and decompose it into sub-systems if
necessary. When the boundaries of the system hngitdd, the phases of the life cycle of this syste
have to be clarified. For each of these phasesstidieeholders and their expectations can then be
listed. Finally, the processes which answer themitleas be set up (Part 4).

This part aims at presenting the proposed methath{fPaph 3.1) and at presenting the case of study
(Paragraph 3.2). The systems and phases decoropasithen applied to this case (Paragraph 3.3).

3.1 The SCOS'D method (Systemics for Complex Organi  sational Systems’ Design)

Every industrial system is composed of the same rl@iments, or almost. Jean-Louis Le Moigne [7]
proposes a modelling prototype of the articulatba complex system in nine levels:

The phenomenon is identifiable,

The phenomenon is active: it “makes”,

The phenomenon is controlled,

The phenomenon is informed on its own behaviour,

The system decides on its behaviour,

The system memorises,

The system coordinates its decisions of action,

The system imagines and conceives new possiblsidesj

. The system is finalised.

The first systemic decomposition of the enterpagstem is the canonical model O.1.D. (Operating
system / Information system / Decision System)eaindLouis Le Moigne [7] (cf. Figure 2).

CoNohrwWNE

GOVERNANCE system

Figure 2. Canonical model O.1.D. (Source: extracted from [7])

This decomposition, classical in system sciencas,be decomposed to a lower level. Jean-Louis Le
Moigne [7] proposes such a sub-decomposition ferdicision system. Sylvain Perron [18] proposes
such a sub-decomposition for the operating system.

Each system and sub-system is composed of seveaakg all along its life cycle [18]. A generic
representation of theses phases may be the ona drawigure 3.

FEASIBILITY DEFINITION DEVELOPMENT > PRODUCTION USE END OF
LIFETIME

Figure 3. Phases of an industrial system (Source: extracted from [18])

Time
)

ICED’07/423 4



The systemic approach is opposed to the analytiethod, which breaks up reality into as many
small units and analyses linear causalities whicdll bthese units, running the risk of destruction of
any possibility of rebuilding of the whole [8]. itakes it possible to adopt an overall step in otder
describe the creation of values as a whole. Thergéprinciple of the employed systemic approach is
to leave from the laid down strategic objectived arpectations of the stakeholders of the company i
order to determine the processes necessary to aitsagewell as possible and then to evaluate the
values created through these processes. The std&ehoepresent here the whole of the “people” who
are concerned in a way or another by the good wlike considered company, for example in terms
of finance (shareholders), remuneration and waellpdemployees), scientific projection (scientific
community) or work and environmental impact (compamankind), without forgetting utility,
returned service (final customers). All these dtakders do not expect the same things of the
considered system, even expect incompatible thiegaeen themselves. They thus do not perceive
the same created values.

The systemic approach we propose in this articiled SCOS'D (Systemics for Complex
Organisational Systems’ Design), is a method whkithbles us to integrate the different aspectseof th
stakeholders’ demands (such as sustainable devefdpranvironment protection, safety, hygiene,
ethics or working conditions). The general devetbpgethod can be represented as Figure 4. The
researched values are clarified for each phaskeediife cycle and for each customer at the beginnin
of the general process, so that all creating vapresesses are developed to meet this search. It
becomes “easy” to establish a feedback to contmlefficiency of the processes. The processes are
under control.

. Clarifying the Formulating th eveloping proci s Affecting the .
I.fDecolmpotsm%th> finalities of finalities into to produce the necessary Executing the
ffecycle Into pnase each custom deliverable: deliverable: resource processes

Controlling the satisfactio
of the demands and the
respect of the constraints

Figure 4. Overview of the SCOS’D general method

3.2 Presentation of the case of study

Our approach originates from the systemic apprgaiebented previously. In this paper, it is applied
to the design of the integrated research centreQ@iRThe finality of the engineering and design
office is here to work out a structure of reseafan organisational structure of research and
development) which is itself a system. Indeed ttgawisational system of research and development
can be defined like the structure (the researclr&ewhich, in the environment (that is competing,
market of the drug, regional, national, internatioscientific policy), equipped with finalities (©u as
producing very high level scientific results andding results of experiments supporting new drugs
development), carries out an activity of productigeientific) and sees its internal structure (like
human, financial, informational and technical rases) evolving through time (feasibility, definitip
development, production, use, end of lifetime) haiit losing its structure identity (biological raseh
centre). This research centre can be regardedysstem insofar as, it is a structure (a researctreg
which, in its environment (CEA, public researchdlgpde compétitivité” Medicen Paris Region and
other networks), provided with finalities (to demplnew physiopathological models, to develop new
tools of imagery and to test and validate new thies), carries out activities (scientific researahyl
sees its internal structure evolving during itedifcle, without losing its own identity (resear@nte

in preclinical imaging). The systemic approach fegiroposed is a method which makes it possible to
integrate the various aspects of performance agation of values (such as sustainable development,
environmental protection, safety, hygiene, ethicsworking conditions). The suggested method
consists in simultaneously considering the system iés interfaces, which makes it possible to
preserve a global vision of the system. The systaapproach thus makes it possible to cover the
whole of the aspects of the research centre@éifrand to face its complexity. That is why we chose
to use a systemic approach to get onto our studg,dm face complexity, multiple aspects and
interactions of MIRCen in order to take into account the various objadiof performance and the
necessity to be flexible. To the source of our gtisgdthe CEA'’s wish to design this research ceintre
the objective to guarantee a global performancel |@s well on the point of view of economical \&alu

ICED’07/423 5



creation as on the one of the scientific, sociatal environmental values. The general objectivibief
study is to design, to foresee and to optimise fthmetioning of such a pole of competence, in
particular in terms of creation of values (likeestific, environmental, societal and ethical vajues
MIRCen (Molecular Imaging Research Centre) regroups apitalises existing competencies and
creates new competencies about medical imaginguiiticplar. Its vocation is to become a European,
even a world pole. This centre is a centre of pmaal imaging, i.e. the experiments are executed
exclusively with animals. The results are aftergairdnsferred to the human being. Used techniques
are Magnetic Resonance Imaging and Positron Emisgionography. The project belongs to one of
the four priority development axes of the CEA: tirologies for information and health” and results
from an association of several actors. It functiomsarrow collaboration with public institutions,
hospital departments and other poles and networke\ative context).

It is foreseen that MIRBen represents about 6.000 m2 and 80 permanent pemoviiBe site and
approximately 150 persons which are linked to tlogegt, like physicians, mathematicians, chemists,
neurobiologists, pharmacologists, clinicians or oa&ld practitioners. The research topics are
pharmacological tests, cardiovascular diseasesiaterervous system diseases, hepatic diseases and
AIDS. MIRCenhas three goals: to develop fundamental researtthdsvelop innovative therapeutics
and to develop and validate new tools of imagingt B is not only a pole of development. It is a
technological valorisation pole too and it hasatiht formation missions.

Performance, innovation and values creation are fbu this centre a priority. In order to better
understand the different levels of analysis on Whhis study is located, this work lays on an arrow
collaboration with different persons of the CEAetleader of the industrial partnerships of the
Fontenay-aux-Roses centre, the scientific projemmtager of the future research centre IR the
director of the Institut d’Imagerie BioMédicale gtldirector of the Fontenay-aux-Roses centre and the
second-director of the Direction des Sciences dvaMi This collaboration enables to regroup
technical operational vision, organisational operatl vision and strategic vision. The most
significant characteristics of this study casetheemultiplicity of the stakeholders, the multifptycof

the values, the type of the system (an organisatisystem) and the phases (feasibility, design and
production) to consider. The design system andi&sgned system are presented in Table 1.

Table 1. SCOS’D general method and application
to the design system and the system to be designed

SCOS’D general method Design system System to Sigruzd
Decomposing into phases of itd=easibility study, preliminary | Feasibility, definition,
life cycle study, study, launching... development, production, use,
end of life...

For each phase, clarifying the| Working out a structure of Producing high level scientific
finalities of each customer angdresearch, an organisational | results, providing results of

the constraints of each structure to advance scientifig experiments, supporting new
environment research, to equip the country drugs development...

with means of research ...
Formulating these finalities | Argued report about the A profit and loss account of the
into deliverables governance modes which havecreation of values...

to be set up for the new R&D
centre, a balanced scorecard |of
the creation of values...
Developing the processes Design processes of the
which are going to produce thegovernance modes, of the
deliverables balanced scorecard...
Affecting the necessary
resources to the activation of
the processes

Executing the processes
Controlling the satisfaction of
the demands and the respect|of
the constraints
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3.3 The systems and phases decomposition

The aim of this study is to design and install $pecific and appropriated processes for this system
and its strategic objectives. The systemic appraaables to cover all aspects of the centre and to
face its complexity. From its principal issues aolojectives, the necessary organisation can be
structured. For instance, we can consider the $irsttegic driver of MIRen scientific excellence.
This issue can be stated as “generate and prodigieab and innovative scientific results”. In orde

to answer this objective, we need processes amg flchich generate, produce and create the values,
human resources and means which the scientifidtsemte resulting from, and a positioning strategy
and measure tools so as to define and evaluaterigfieal and innovative aspects. Considering now
the two principal phases of the project (settingamol exploitation), each element (like processes,
flows or human resources) can be associated tocaonato set up. These actions can then be
regrouped into systems and make the links betwseam appear. A first structural organisation of the
research centre is thus obtained (cf. Figure 5).

scientific results

Ioriginal and in

/S N\

/

S

Processes Flows Human resources Means Positioning Measure

Activities Competencies Knowledge Materials Animal houses
o
kel
s Processes and Recruitment Specification Recruitment ~ Measure
8 flows definition Formation Installation <:$ policy definition
2

[ [ [ [

c < < < <
kel
& | Processes and flows Competencies and Tools use and (::$ Objectives Measure
% execution and control knowledge management definition control
| management

[ : Setting up system

[ : Activities system

[ : Governance system

Figure 5. System decomposition method

This approach can be reiterated for each actionctsider then the action as an objective and we
decompose it into needs (such as processes, flawsan resources or means), then into actions. By
repeating and detailing this method, a fine decaitipm in systems and sub-systems necessary to
answer the issues is obtained.

By applying this approach to the integrated redearentre MIRCen a first modelling of this
organisation is obtained (cf. Figure 6). The atiigi system is the research system by itselfolsis

the scientific production meeting the expectati@m the needs of the customers (internal or
external). It is composed of:

. a scientific activity system, core business ofrémearch centre MIBen which produces the
scientific experiments;

. a provisioning activity system, which attends tpy the necessary raw material for these
experiments;

. a valorisation system, which is responsible forvarisation of the obtained scientific results
under the form of patents or publications for exlEmp

. a methodological activity system, which attendaltsupport activities, such as finances,

human resources, maintenance and juridical a&viti
The setting up system aims at designing and pradutiie activities system and the governance
system from the established specifications. Ithisstanterior to the activities system and continues
until the launching of this system. The governasgetem aims at strategically positioning and
repositioning the activities system from its desagul during all duration of its use.
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Schedule of conditions Strategic requirements

Needs of research / stakeholders

SETTING UP SYSTEM GOVERNANCE SYSTEM

ACTIVITIES SYSTEM

PROVISIONING VALORISATION
Realisation ACTIVITY ACTIVITY Repositioning
SYSTEM SYSTEM

METHODOLOGICAL ACTIVITY SYSTEM

Scientific production
Figure 6. Decomposition of the MIRCen system®

For each of these systems, the different phasdkeofifecycle are formulated (cf. Figure 7). For
example, the governance system role is basicallfixtdhe strategic objectives and establish the
measure tools. Its three principal phases aredhstitution of the governance structure, the exenut
of the governance and finally the dissolution af tiovernance structure. We will not detail in this
article the object of each phase.

SET. UP STRUCT. ACTIV. SYSTEM SET. UP STRUCT.
CONSTITUTION PRODUCTION DISSOLUTION

Time

Phases of the setting up system

GOV. STRUCT. STRATEGIC GOV. STRUCT.
CONSTITUTION DECISION-MAKING DISSOLUTION

Time

Phases of the governance system

FEASABILITY DEFINITIOI\> DEVELOPME> PRO_DUCTIO> USE >END OF LIFET@
Tig
AN J

Operating systems = Operating systems = Operating systems =
setting up system + activities system + setting up system +
governance system governance system governance system

Phases of the activities system

Figure 7. Phases of the MIRCen systems

! The different term$iave been chosen to communicate with the membetsedfEA, who are not familiar to
the systemic language.
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The core business phase of the KBHsystem is the use phase of the activities system.

4 STEPS AND FOLLOWINGS OF THE SCOS’D METHOD

4.1 The different steps of the SCOS’D method detail ed for MIR Cen

To design the activities system for example, wesm@r it in its principal phase, the core business
phase, which is its use phase. Then the stakelsolidsues, deliverables, processes, and resotiates t
are necessary to execute correctly this phasested.|\We can thus design the useful organisatoh a
establish the essential means which enable to tmeelemands of the stakeholders in the best pessibl
way. Here these steps are presented in depth.

4.1.1. List of the stakeholders and of their issues and deliverables

After this work of decomposition, for each phasesath system, the method consists in establishing
the list of the stakeholders. We chose to presmmeafter the activities system in its phase of ceee
business phase of the integrated research cenREdM The different stakeholders of the use of the
activities system are identified using the decortjppspresented in Table 2:

Table 2. Classical categorisation of the activities system use stakeholders

1. | Customers Who does the activities system useg lam added value to?
1.1.| Final customerg Who is this use intended to?
1.2.| Shareholders Who invests (time or money for exajnplthis use?
1.3.| Employees Who realises the activities system use?
1.4.| Mankind What is the contribution of this use te gociety?

2. | Environment In which environment is the actestisystem use located?
2.1.| Competitors Who are the competitors of this use?
2.2.| Suppliers Who provides the necessary elementhifouse?
2.3.| Market What is the market of the activities systesa?
2.4.| Mankind Which society constraints does this usesha respect?

This decomposition results from different analydess inspired from “4C” of Bourrier et al. [19]:
Customers, Capitalists, Collaborators, Citizenssoaisiting other stakeholders appearing in the
competitive forces of Michael Porter [20]. The idsato not dissociate the customers (creation of
values) and the environment (constraints and degiru of values). The objective is to create the
maximum of values while avoiding destructing otbees. The customers are considered in terms of
creation of values whereas the environment is densd in terms of constraints. In the Table 3 a
sample of different selected stakeholders is ptedeithe list is not exhaustive.

Table 3. Examples of stakeholders of the activities system use phase

Customers Environment
Final customers 1/ Internal Competitors 1/ Other imaging centres
2/ Collaboration 2/ Other CEA’s research
3/ Providing centres
Shareholders 1/ CEA Suppliers 1/ Chemical products
2/ Région lle-de-France 2/ Animals
Employees 1/ Technicians Market 1/ Scientific research
2/ Researchers
Mankind 1/ Sick persons associations Mankind 1/ Environmental associations
2/ Scientific community

Each stakeholder has to be taken into account apeédfic weigh has to be assessed for each of them
so that the list is usable. This first list is vémportant as it defines who the system has taefyatBut
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how can this satisfaction be ensured? What arexpectations of each stakeholder? How can their
satisfaction be measured?

The list of the issues and deliverables aims attifyéng the expectations of each stakeholder. The
work has only been drafted for the moment andilisrsprogress. However, some examples of issues
and deliverables can be presented in order tdhclle study and present its continuations.

It can be interesting to distinguish two kinds sfues for each stakeholder: the classical issudshw
are common to most industrial systems, and theifspessues to research systems in general and to
the activities system of MIBenin particular. We adopted this decomposition tespnt the following
issues and we applied it to the use phase of tihétes system (cf. Table 4).

Table 4. Examples of issues for the different stakeholders of the activities system use

I. Examples of classical issues for the differeaaksholders of an industrial system
Final customers 1/ Conformity product and/of Employees 1/ Interest of the work

service 2/ Remuneration
2/ Continuous improvement 3/ Gratification
3/ Innovation 4/ Social climate

5/ Working conditions

Shareholders 1/ Value Mankind 1/ Ethic

2/ Profitability 2/ Employment
3/ Image 3/ Environment care

Il. Examples of specific issues for the differetatkeholders of the activities system of MIEn

CEA 1/ Publications value Researchers 1/ Available means
2/ Industrial contracts 2/ Collaboration networks
Providing 1/ To develop more quickly

2/ To develop less expensive
3/ To decrease attrition rate

These issues have to be supported and specifie¢dea@rctivities system of MiRen

For each of these issues, a list of interestssfaations, criteria of satisfaction, and then daiables
can be found. For example, for the issue “to dgvetmre quickly”, the deadline respect is a very
significant criterion for the providing. We thustalm an ensemble of deliverables which may be
redundant (two industrialists which would like aadBne inferior to 6 months), or contradictory (an
industrialist which would like the total availalyliof the equipments for 1 month and the CEA which
always wants to have the quarter of time to itpassl), or useless (most of the industrialists Wwhic
would like a deadline inferior to 6 months; anotlo@e which would like a deadline inferior to 2
years)... They have to be aggregated to eliminat¢halle problems (for example by choosing the
minimum of all wished deadlines). The weighing thah be set up enables to take into account the
relative importance of the stakeholders. We thusinka restricted list of homogeneous deliverables
on which we can rely on to build the necessarymsgdion to answer them.

4.1.2 Necessary processes and resources

The system can now be designed to meet the is$wch stakeholder in the best possible way. The
necessary processes to produce each of these aggteadeliverables can be determined. Then the
activities to be set up for each of these procesarde listed. Finally the resources used for @hch
these activities can be established.

Since we are in a design phase, some uncertamatesally remain. That is why we chose the most
global possible analysis even if it requires remgwvaspects of this analysis thereafter if necessary

To define precisely the activities system, it isessary to establish well its structure (what gstesn

is: who is implied and to what level in its usd®,activity (what the system does: what is the raif

the activities system?), its evolution (what theteyn becomes: what is the envisaged future of the
activities system?) and its finality (what the gystbrings: who and what is this system meant to be
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good for?). Then with some sensitivity analysescam find the most significant points and thus itleta
them. This method has to be applied to all phatall systems of MIen

4.2 Perspectives of the SCOS’D method

This systematic approach can be used on all sbdsganisational systems to design them and set up
performance measurement, quality management, testses command and control, or to study the
various methods of research valorisation for instart enables to create adaptive structures:eif th
environment of an organisation changes, the imdina of this change for the issues and then fer th
necessary structure and resources can be seelyrapid

It is not so easy to control the R&D processesquarédnce [21]. But if we consider the different
customers’ demands and environments’ constraints the three efficiency types of Michel Kalika
[22] (economic, organisational, and social, we add environmental too), we have a robust indicators
database to measure this efficiency. We have dpedlsome indicators roadmaps, but we have not
developed piloting processing to change the dysiomag processes.

This study has conducted us to develop a tool ohagament called SCOS’'C? (Systemics for
Complex Organisational Systems’ Command and Contitadleals with a database which gathers the
whole data of MIZen This tool enables to process simultaneously lgias of the research centre,
such as resources, values, costs, systems, pre@as@hases, and so to manage this research.centre
The SCOS’D method and the SCOS’C? tool are attims validated by the CEA which uses them to
design MIRCen

5 CONCLUSION AND PERSPECTIVES

In this paper we present an exploratory research pwlti-criteria design method for organisational
structures, called SCOS'D. Based on a systemicoagfrinspired from the works of Jean-Louis Le
Moigne, this method enables to integrate all corgjzastakeholders’ points of view and expectations
in order to design an organisational structurettifeumore, this method could also be used to manage
the evolution of the organisational structure amdallow its performance. Thanks to our systemic
design approach, we suggest that companies coalat #ukir organisation to the economic changing
environment and set up changing performance inoisatWe have developed this theoretical
proposition thanks to the beginning of the MI&is design. The development of this study case is
one of the perspectives of our research. A firstehdhas been produced for the integrated research
centre MIRCenand leads to promising results to support. Ousggstive is to improve this model and
to validate it with other study cases; two of tham on study: the NeuroSpin centre of the CEA of
Saclay and the Service Hospitalier Frédéric JdloOrsay. The multi-criteria point of view on
performance should enable to represent the glotegltion of values of a company, through the
SCOS’'C? tool. These values are often very subjectivd not directly countable; it is appropriate to
set up values indicators that are comparable bettwleemselves and representative of the reality,
which is one of our work perspectives. We will hawevalue more specifically whether managers
could use easily such methods to design, managedaqut organisational structures. Furthermore, in
our future researches, we also aim at charactgrigia impact of such designed organisations on
global value creation for a company.
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