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Présentation du cadre général

Industrie: Service pétrolier (exploration et exploitation de puits
de pétrole)

Investissement R&D = 500 M$ en 2009

Livrer un service au client final (Total, Shell, BP, etc.) en
utilisant des produits developpés en interne par des equipes
internes

5 centres de recherche et 7 centre de développement
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Présentation du cadre général

These CIFRE entre le Laboratoire de Génie Industriel de 'ECP
et Entreprise Client (confidentialité)

Contrat sur 3 ans, Avril 2007-Avril 2010
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Modéliser, simuler et optimiser
les opérations, les
flux et les stocks
: ' de production
Theme 1 Théme 2 et distribution
des biens et
Systémes de Systémes de des services
conceptio développement production et de
preliminairs de biens et de distribution de
biens et de
services

Présentation du cadre général — le LG

aracteriser et opti-
miser les modes
managéeriaux,
les processus
et les systemes
technologiques
harticipant au management
des connaissances et des

des outils d'aide Informations
I'innovation,

changement technique,

et organisation/innovation

Développer
les concepts
et méthodes
quantitatives
de vulnérabilité et de
maturité pour le pilotags
des projets dans un conte
incertain, changeant et
complexe. Analyser et élaborer

a la gestion : de

de I'économie du

des liens strategie/innovatio

Management
de projets

Management de
I'innovation
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Le contexte industriel — contexte de SRPC

Croissance de I'activité et sa variabilité
Croissance de la complexité sur différents niveaux:

Complexité des produits, intégrant de plus en plus de technologies de domaines différents
Complexité de I'environnement : exigence des clients, instabilité du marché

Complexité de la Supply Chain : de plus en plus de fournisseurs sont impliqué dans le
développement d’un produit et interviennent sur plusieurs phases (3000000 composants
externes)

==> Besoin de l'industriel
Maitrise du développement du produit
Maitrise de I'externalisation dans la fabrication et dans la conception
Accompagner la croissance sans que I'effectif croit
Accéder a de nouvelles technologies et compétences a I'extérieur de I'entreprise
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Deéeroulement de la presentation

Exploration de la littérature
Les approches de |'étude de 'externalisation
Les modeles et méethodes existants
Notre positionnement dans une approche systemique

Démarche de recherche

Nos propositions
Le processus général d’externalisation
Le modele multi critere d’aide a la décision

Conclusion et discussion
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Les approches de 'etude de 'externalisation

) ) Compare internal Transaction Costs Vs Transaction
Transaction Cost Perspective Costs with external suppliers

Resource-Based Perspective Evaluate Internal and External Resources in terms
of Competence and Capacity

Evaluate possible cost reduction to new

Cost Advantage perspective Product Development contracted with
suppliers
Core Competence Perspective Evaluate the Technological of the company in

terms of Strategic and Competitive Advantage

Relationship View Perspective Evaluate Synergy and Strategic Advantage inside
the relation with certain suppliers

Concentrates on contractual formalisms in relation

Legal Perspective with suppliers, Intellectual Property issues and
Privacy Arrangements
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Les modeles et méthodes existantes

modeles multicriteres | outsour ouTsouRCeR
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Criterion _ Criterion

C. Araz et al., 2007

Avantages Limites

Consensuelle Se focalise sur un
Aborde I'aspect seul aspect du
décisionnel probleme

Applications locales
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Les modeles et méthodes eX|stantes

modeles stratégiques

Arbres decisionnels

Tayles and Drury, 2001

Avantages Limites

Adaptée a la Risque de rigidité
dimension

opérationnelle
Formalisation
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Les modeles et méthodes ex

modeles stratégiques

Grouping methods

stantes

Technological

Complementarity \\

H4 Development
Costs

Technological
Codification

R&D Sourcing Strategies
e R&D Sourcing arrangements

® Types of Product Innovation H3
H3
Y. 'A. H Uang et al or 2008 Technological R Financial
Competency Profits
. . R&D Sourcing Arrangements
Avantag eS le IteS In-house R&D Sourcing Ré&D Outsourcing

Compatible avec la
dimension
stratégique

Facilement
appropriable en
entreprise par la
direction

Prise en compte de
quelques aspects
(bidimensionnelle)

Proposition de
préconisations
prédéfinies dans le
modéle
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I.  Determinants: II. Determinants:
Low Technological Codification High Technological Codification
w 2 "
L 8 Low Technological Competency Low Technological Competency
. E'8
B By oz . . ~ -
B o' 8 Consequences: Consequences:
e - .
-‘; = E High Development Costs Low Development Costs
g Low Financial Profits Median Financial Profits
g
E’ ITI. Determinants: IV. Determinants:
1 Low Technological Codification Low Technological Codification
(=] o - . . .
= = High Technological Competency Low Technological Competency
XA 5 =
2 2%
- ij“ = Consequences: Consequences:
.: E High Development Costs High Development Costs
High Financial Profits Low Financial Profits




Les modeles et méthodes existantes
modeles stratégiques

Grouping methods

Quinn et al., 1994

Avantages Limites
Compatible avec la Prise en compte de
dimension quelques aspects
stratégique (bidimensionnelle)
Facilement Proposition de
appropriable en préconisations
entreprise par la prédéfinies dans le
direction modele

high

Potential for
competitive
edge

Low

Produce
internally

Special venture

or contract
arrangement
Low control
needed, Buy off
the shelf
High Low

Degree of strategic Vulnerability
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Les modeles et méthodes existants

modeles stratégiques

Modele mixte

Fine et al., 2002

Avantages Limites

Prise en compte de | Réduction des
plusieurs dimensions | préconisations sur 2

Adapte a la prise de | dimensions
decision stratégique | Proposition de
préconisations
prédefinies dans le
modéle
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Customer Importance i
Technology Clockspeed
STRATEGIC
Competitive Position QUALITATIVE VALUE
. MoDEL

Capable Suppliers ADDED

Architecture

SYNTHESIS
ol
Cost EcoNOoMIC
VaLue
Assets | QUANTITATIVE "

Revenues MoDEL DOED

Competitive Cost Structure

STRATEGIC VALUE ADDED
High
LEVERAGE INSOURCE
Medium
QOUTSOURCE HARVEST
Low
Low Medium High
(negative) (break even) {positive)

Economic VaLUE ADDED

RECOMMENDATIONS:
= Sourcing
+* Investment
= Architecture
= Alliance Insights



Concepts cl
conception
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System Test, Launch

& Operations

System/Subsystem
Development

Technology
Demonstration

Technology
Development

Research to Prove
Feasibility
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TRL9

TRL 8

TRL7

Technology Improvement

Actual system “flight proven” through successful
mission operations

Actual system completed and “flight qualified”
through test and demonstration (Ground or Flight)

System prototype demonstration in a space
environment

System/subsystem model or prototype demonstration
in a relevant environment (Ground or Space)

Component and/or breadboard validation in relevant
environment

Component and/or breadboard validation in laboratory
environment

Analytical and experimental critical function and/or
characteristic proof-of-concept

Tamhnalarms aannaant andlas anhlinafion formulated

I

. I

New Invention |
L

I

I

Development Terms

Performance Terms

Diversification

(High Risk)

Redesign — Product

New Application - Market

Extended Product Family

> rted

ole Nasa

Development
(Medium Risk})

Development
(Low Risk)

ie and Whitney,
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Variant
(v.Low Risk)
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| | |
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MARKET _
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ADVANCE
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statement  ( T€chnology Life Cycle)
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eri[Hicks et al., 2009]

P(x.2 xx.3 xx4 xx5 xx6 xx7 xx8 xx9

New Product
Launch

Launch of
New Variant/
Application/
Product

[Sadin et al., 1989]



Positionnement dans une approche systemique

Besoin d'une approche globale:
Complexité du sujet
Multitude des parties prenantes, acteurs et objectifs

=>» Adoption de la modélisation systémique de J-L Le Moigne
[Le Moigne, 1990, 1994]

=>» Modélisation du cycle de vie, ingénierie systeme [ISO
15288]

=>» Approches multicriteres d’'aide a la décision
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Demarche et questions de recherche

Méthodologie de recherche
— Positionnement philosophique de la recherche action (Ottosson S., Tomp C.)

Démarche opérationnelle
— Recherche bibliographique

— Etude terrain a travers des entretiens individuels et implication dans I'entreprise:
1ere phase: compréhension de 'organisation, culture et processus(=10 entretiens)
2eme phase: compréhension de I'externalisation chez 'EC (=20 entretiens)
3eme phase: étude de cas de projets spécifiques (=10 entretiens)

Questions de recherche

— Comment déterminer qu’est ce que I'entreprise peut ou ne peut pas
externaliser

— Comment appliquer la décision d’externalisation (implémentation)
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La modélisation systemique

Le modele canonique d'un systeme selon Lemoigne
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Systeme de

decision
‘ | Systeme ‘ .
. I dlnformatl

Systeme

Systéme
complexe

operationnel




Modelisation du systeme d’externalisation dans
la conception

ODS Decision

System
‘ ODS Information '

utsourcin
eratin
ste
System
Outsourc ing -
System
ODS Operating

2 System
41212010 Outsourcm>

Decision System




Modelisation du systeme d’'externalisation dans
la conception

Axe Téléologique:
Assister la maitrise du développent du produit
Concevoir le systeme d'externalisation dans les prochaines phases
Axe Fonctionnel:
Processus stratégiques et processus opérationnels
Axe Genetique:
Existe dans la phase de conception
Prépare les prochaines phases du cycle de vie du produit
Axes Ontologique:
Les différents acteurs et parties prenantes de cette phase
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Intégration du systeme d’'externalisation au

systeme d'entreprise

Design System
/S § O\
Design
System
Y T
¥
1% A 4
& N, ]/
= - /
Outsourcing
Manufacturing
e FIRY
Manufacturi
1
/

T T
Outsourcing

Utilization
ystem
v \
Utilization
System
Sy
1 r
\‘ /“ /
Outsourcing
Support Systgm
Support
Q\'lcfnm

1 roy

Outsourcing
Retirement

Retirement

Svstem
4
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Introduction Multicritere

{Attributes construction

|
)

{Criteria construction

{Alternatives modeling

Alternatives construction

A

)
y
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Definition

Aggregation
Procedures

H

A

3

Recommendations
formulation

=

Decision aid
for outsourcing




Le systeme géneral d'externalisation

Strategic Outsourcing Process

- Decision aid model
— | - Supplier Panel

- Outsourcing classification

- Define Core/Non-Core

(Management Level)
FBroject Strategic Inputs
Needs ARL.

\ > > g
N S
@ @ Operational Outsourcing Process

(Project Level)

-Formalize operational actions
-Structure the relation with the supplier

»
411212010 > >> >> >——$uppller DevelOpment Proces:




Proposition d'une liste de point de vue pour

'externalisation

Supplier
Perenity
Competencies
adaptation
Capacity adaptation
Competencies
available

|Existence of plan B i

[ Financial Profit J

Technology
Market Value Technology Clock
speed

Adaptation
Capabilities

Capacity
available

Actual
Capabilities

Capable in
Engineering
Capable in
manufacturing
Capable in Eng&Mfg
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Technology
Dynamics ‘

Market
Availability

Maturity/codificati

on.

Integration
Capabilities

Internal
Competencies

Information
Protection

Reusability inside
the firm

Level of formal
specification




Criteres et
Alternatives

criteria & Alternatives

Management related

——
= -

Dutsourcing
Object
—-

Supplier
e

rganizationl

Strategic
Added Value

Literature

Technological
codification

Technolog

Compete

Techn

Clock

Cultural
Compatibility




The general Outsourcing Process Model

Strategic Outsourcing Process
(Management Level)

Project
Needs

Strategic Inputs

Supplier
Perenity
Competencies
adaptation
Capacity adaptation
Competencies
available
Capacity
available
Capable in
Engineering
Capable in
manufacturing
Capable in Eng&Mfg

[ Financial Profit [Exlstence EiTEEm B]

if failure

4

Strategic Added
value

Strategy
Key issues

Technology
Market Value

Market
Availability

Adaptation

Capabilities

Technology
Clock speed

Maturity/codificat

Information
Protection

Actual
Capabilities

Technology
Dynamics

Suppliers
Capabilities O S M

External

Integration

Capabilities

“Alternatives”
Model

Company
Capabilities

Reusability
inside the firm

Cultural
Compatibility

Internal
capacity

Internal
Competencies
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Technological
Competence

Level of formal
specification




Le modele des alternatives : cas d’utilisation

organizational

Object |Supplier |Mode
1|Choose |[foran object the appropriate object independently of the |organizational Mode [F V I
2[Choose [foran object the appropriate object with a certain organizational Mode |F V F
3|Choose |[foran object the appropriate object & organizational Modes |F Vv Vv
4|Choose |[foran Supplier the appropriate Supplier independently of the |organization Mode Vv F |
5|Choose |[foran Supplier the appropriate Supplier with a certain organization Mode Vv F F
6|Choose |[foran Supplier the appropriate Supplier & organization Modes |V F V
7|Choose |foran organization Mode | the appropriate organization Mode [independently of the |Supplier Vv I F
8|Choose |foran organization Mode | the appropriate organization Mode |with a certain Object F Vv F
9|Choose |[foran organization Mode | the appropriate organization Mode (& Suppliers Vv Vv F
10[Choose [foran Object the appropriate organization Modes |independently of the |Supplier F I V
11[(Choose [foran Supplier the appropriate Objects independently of the |organization Mode Vv F I
12[(Choose [foran organization Mode | the appropriate Suppliers independently of the |Object I V F
13[Choose |the appropriate |[Objects & Suppliers independently of the |organization Mode V V I
14(Choose |the appropriate [Objects & organization Modes [independently of the |Supplier V I V
15(Choose |[the appropriate |Suppliers & organization Modes |independently of the |Object I V V
16[{Choose |the appropriate |Objects & Suppliers & organization Modes |V V V
17[Evaluate |the Object & Supplier & organization Mode F F F
18[Evaluate |the Object & Supplier independently of the |organization Mode F F |
19(Evaluate |the Object & organization Mode [independently of the |Supplier F | F
20|Evaluate |the Supplier & organization Mode [independently of the |Object I F F
21|Evaluate |the Object independently of the |Supplier & organization Mode F | |
22|Evaluate |the Supplier independently of the |Object & organization Mode I F I
23|Evaluate |the organization Mode [independently of the [Object & Supplier | | F
24|Choose |the appropriate [Objects independently of the |Supplier & organization Mode Vv I I
25|Choose |the appropriate [Suppliers independently of the |Object & organization Mode I V I
26|Choose |the appropriate [organization Modes |independently of the [Object & Supplier I I V
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Le modele des alternatives : cas d’utilisation

Evaluation par rapport au fournisseur

Case 1: Evaluations on all possible alternatives for a specific technology with a specific management mo

Number of Evaluation of all possible alternatives for T1, M1 with all suppliers

triplets by

category

4 i

3

2 i

1

O _
W
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« Information about
the most adapted
supplier for a given
technology that we
want to manage
with a specific way

@ T1,%M1
\ /

Triplet evaluation

scale

de



Le modele des alternatives : cas d’utilisation

Evaluation par rapport a I'organisation

Case 2: Evaluations on all possible alternatives for a specific technology with a specific supplier

Number Evaluation of all possible alternatives for T1, S1 with all :
of triplets possible organizational modes * Information about
by the most adapted
category organization for a
; given technology
that we want to
4 outsource with a
3 BTLSL* specific supplier
2
1 \
0 Triplet evaluation
- - ++
ﬂ/’ scale
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Le modele des alternatives : cas d’utilisation

Evaluation par rapport a I'objet étudié

Case 3: Evaluations on all possible alternatives for a specific organizational mode with a specific su

pplier

Number
of triplets
by
category

o]

Evaluation of all possible alternatives for S1 and M1 with all possible objects
(techno,process,actor,etc...)

4 -

3

2

4/12/201—

@*S1,M1

Triplet evaluation

scale

\

« Evaluation of all
objects
(technologies for
instance) on the
preference of
outsourcing

. Find the most
adapted objects to
outsource with this

1
a)




An instantiation of the model

v

iapproved by the supplier 1
/

; . Follow-up Delivery
dN?e.d.s > Ol:jtSngClng .dSup]Emer.s RFQ |[—> lOrdeL > 2 > =
efinition ecision identification aunc Reporting validation
%J_ ...............................
1 Issues to be treated I Y . .. -
et ——— 3 e e = 1°0OK
/ -Product spec . " .Criteria processing : 1°KO -> RON &
*Process spec - «Decision framework PooaS ST - = -investigations
*Test spec [ | y *Pricing 1 1 1
*Follow-up Process e e gl = - Final validation with : e s e
Define relevant criteria~ * ! Supplier e .*Apply Tollow-up process
1 l 1 1defined earlier |
. R | = T s 1 *The process should be .

Strategic Outsourcing Process
(Management Level)

Z 0

Strateglc Inputs

An operational outsourcing process




Exemple d'application avec MACBETH

Description of the situation
3 Criteria

Criteria min max [Desription Preference

Integration capabilities of supplier 0| 4]aggregation of 3 sub-criteria  |Increasing preference for outsourcing
Technology market availability O 4|aggregation of 3 sub-criteria  |Increasing preference for outsourcing
strategic added value 0[ 3|Direct criteria Increasing preference for outsourcing
we suppose that all scales

are rich scales

3 Alternatives

Alternatives

Application to MCM technology (TMA & SAV)

with a specific supplie/(ICS)

Application to schemes drawing (TMA & SAV)

with supplier (1ICS)

Application to gear box (TMA & SAV)

with supplier [ (ICS)
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Example : The MACBETH model

M-MACBETH the software — elicitation of criteria

L
T [ e [0 [ o
4 strgexdr strong v.sfrong | extrerng || 100.00
3 - moderate | moderate | strong 50.00
2 - moderate  moderate 28.57
1 - very weak 7.14
0 oo

Consistent judgements

| 2% &1 Bl & 1

2 J
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extreme

¥. strong

strong

moderate |

—{ 4 | 100.00
50.00
2657
714
—( 0] o000

15 B 1 oo 1Sli-fiE;

FOONE
100 4

80

B0 -

40 -

20 -

100




Example : The MACBETH model
M-MACBETH the software — elicitation of criteria

Technology Market Va... |E3
Technology Market Value oo
100
1 3 5 1 0 S cxireme 100
scale | e
¥. strong a0
moderate | strang strang ¥, strong 100 |

strong

4

3 moderate stron stron 70 70
- g g moderate B0

2

1

- weak moderate 4005
weak

40 -
Consistent judgements 1 20
S O 955 & BEE S 4] | o

- . @23
& Strategic Added Value x
N 12
Current ‘El—lE 1[0 -ELIHE#' E

L ¥

3 5 1 0 extreme
scale | e Strategic Added Value
¥. strong hd -
3 moderate | mod-strg strang 100. 0 | e score
strong 100
2 - moderate | moderate 62,5 ] 100
moderate

1 - weak 25,0010
weak a0 4

Consistent judgements n £0 |

2 O 91515 &1 BlEE & X W

40

20 4
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Example : The MACBETH model
M-MACBETH the software — weighting of criteria

b X
Overal Intg CapaSupp | Strat AddValu | Tech Mar Aval Overal Inty Capa Supp | SmatAddValu | Tech Mar Aval Overal Intg Capa Supp | Stiat AddValu | Tach Mar Aval
references 4 3 4 references 4 3 4 feferences 4 3 4

| Intq Capa Supp | 3 , 3 [Intg Capa Supn | 3 2 3 [ Intg Capa Sup | 3 ! 3

| Strat Add Valu | 2 1 2 | Strat Add Valu | ) 1 2 [ Sirat Add Valu | 2 I 2

[ Tech Mar Avall| w 0 W [ Tech Har Aval | 1 0 1 | Tech Mar Aval | 1 0 1

[alllower | I 0 [allower | 0 0 [ alllower | 0 0
=

X

[Intg Capa Supp] | [ StratAdd Valu] | [ Tech MarAvail] | [alllawer] E;”Cr;'f;‘ extreme

v. strong

[ Intg Capa Supp ] strong strong positive 61.53 51.53

stron
[ afrat Add Yalu ] _ moderate posifive 30,77 . gt
moderate
[ Tech har Awvail ] _ positive 7.70
[all lower ] _ 0.00

Consistent judgements

2 O 9205 & B ¢ A

30.77

F. 70

Strat Add Walu
4/12/2010 Intg Capa Supp Tech Mar Avail



Example : The MACBETH model

Use of the model: Comparing 3 new alternatives

Ty

51
. Intg Capa Supp Strat Add Valu Tech Mar Avall
Options Intg Capa Supp | Strat Add Valu | Tech Mar Avail 4 3 1
Tech-MCM-I 2 2 3 Tech MM Tecr-vo IR oI
Drw._ 1 1 4 Dr-( | Gear Box - Gear Box
Gear Box D 1 > 1 Gear Box [ orv- I | Tech MOV
0 0 0
T
Options QOverall |Intg Capa Supp| Strat Add Valu | Tech Mar Avall
[ all upper ] 100.00 100.00 100.00 100.00
Tech-MCM-J 42.20 28.57 62.50 70.00
Gear Box | 31.32 7.14 62.50 100.00
B 19.79 7.14 25.00 100. 00
[ all lower ] 0.00 0.00 0.00 0.00
Weights : 0.6153 0.3077 0.0770
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Example : The MACBETH model

Use of the model: Insufficiency of the actual model

vich J Vi 3 e

Ty I | ¥ rhy rl |

Intg Capa Supp Tech Mar Avail Intg Capa Supp Tech Mar Avail Irtg Capa Supp Tech Mar Avail

Strat Add Valu Strar Add Valu Strat Add Valu
[ all upper | [all upper | 0 [ all upper | il
000
280 250
2057
&)
144 114

| all lower | [ Al lower ] [ all lower |
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-—— [ all upper ] 100.00

ch-MCM
good enough?!

s—[Tech-MCH| | 4220

w—| Gear Box| ] .32

mm LS

w—[ [allower] | 0.00

=



Example : The MACBETH model

Use of the model: Introduction of an Acceptanc

s
Options Qverall |Intg Capa Supp| Strat Add Valu | Tech Mar Avail
[ all upper] 100.00 100,00 100,00 100, 00
Min Acc Lev 55.39 50.00 62.50 70. 00
Tech-MCMI  42.20 28.57 62.50 70.00
Gear Box | 31.32 7.14 62.50 100.00
- 10.79 7.14 25.00 100.00
[ all lower ] 0.00 0.00 0,00 0,00

Weights : 0.6153 0.3077 0.0770

Company specific objective

Benchmark of industry

Expertise and experience knowledge

Market Standards

... (but must satisfy rational conditions for the decision maker)
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+—[ Mindccleyr |

[ Talewe ]

{W_I 100.00
c eV

55,33

Tech-MEM-- 42.20

ez JEE

o

n.oo

%

Minimal
Improvement
required



Example : The MACBETH model

Use of the model: Comparing to the reference level

By Differences profils My Differences profiles % g Diferences profles 4
My Tl HTech—MCM-—]MinAchev N iy, T ‘m- Min Acc Lev | iy Cf HM-]_ MnAccley -
Intg Capa Supp Tach Mar Aval Intg Capa Sup Tech Mar Aval Intg Capa Supp Tech Mar Aval
Strat Add 'Vl Strat Add Valu Strat Add Valu
il Il A0 Al
1l
R
4 A6 L
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Our contributions

Formalisation d'un processus global d’externalisation

Formalisation d’'une liste de point de vues pertinentes pour
I'externalisation

Application de I'approche systemique pour la conception
d’organisation
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Merci pour votre attention
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