
$875,&+(
62/

32/,7,48(�'(�6(&85,7(
$50(0(17

5HYXH�0LOLWDLUH� 6XLVVH

/Q
��

D%

W��

!

!

!

N

(
DL

,-

(
8

J

?I�

JO
�

J��&W�.���

Ȣ�L*�"�I��



RMS+ N' 02-2025

Stratëgie
Le champ de bataille du futur : Technologique, insaisissable et omniprësent

Quentin Ladetto, Dr sc. EPFL, directeur du programme de recherche « prospective technologiques » ;
Kilian Wasmer, Dr sc. , chef du groupe « Anticipation» ;
Pascal Vorös, M.A. HSG, chef de l’ëtat major, tous armasuisse S+T

Le champ de bataille en mutation et Technologies (S+T) a pour mission d’assurer que le
DDPS et en particulier l’Armëe dispose des connaissances
adëquates pour anticiper, ëvaluer et maltriser les
technologies prësentes dans les systëmes et armes non
seulement d’aujourd’hui, mais aussi de demain. L’enjeu est
d’estimer non seulement les opportunitës mais ëgalement
les menaces associëes ä Ges technologies avant qu’elles ne
deviennent incontr61ëes.

Traditionnellement, le « champ de bataille » dësigne un
espace physique oü se dëroulent des affrontements armës
entre forces militaires opposëes, souvent caractërisë par
des lignes de front claires oÜl’ennemi setrouvait < devant >
et 1’ami « derriëre », des zones gëographiques dëfinies et
des objectifs territoriaux ou stratëgiques. Dans ce cadre
classique, les forces terrestres, maritimes et aëriennes
s’affrontent avec des rëgles (fengagement ëtablies et des
thëätres d’opërations spëcifiques et dëlimitës. Ce modële
reprësente un espace de confrontation oÜ l’occupation de
territoires et le contrÖle des ressources sont au ccEur des
stratëgies militaires. Cette conception pourrait incarner
ce que 1’on appelle « la bonne vieille ëpoque >.

Pour armasuisse S+T, cette anticipation implique non
seulement de protëger les intërëts suisses face aux
conflits hybrides modernes, mais aussi dorienter les
investissements technologiques de fagon stratëgique
afin doptimiser les ressources. Cette approche proactive
soutient la dëfense nationale en garantissant l’accës ä
des technologies critiques, adaptëes aux spëcificitës
helvëtiques. Elle contribue ëgalement ä l’indëpendance et
ä la rësilience de la Suisse dans un contexte international
otr la supërioritë technologique et 1’innovation sont au
cmur de la sëcuritë nationale.

Aujourd’hui, le champ de bataille s’ëtend bien au-delä
des espaces physiques traditionnels pour englober
des domaines immatëriels, globaux et mondiaux.
II inclut dësormais des dimensions numëriques,
informationnelles et ëconomiques, oü les frontiëres
entre rëgions et pays mais aussi entre guerre et paix
s’effacent. Les conflits incluront certainement – car ils
incluent dëjä - des cyberattaques, en particulier sur des
infrastructures critiques, des guerres informationnelles
cherchant ä influencer l’opinion publique, tout comme des
dëstabilisations ëconomiques et politiques.

L’incertitude et la complexitë des conflits futurs sont
amplifiëes par la vitesse des avancëes technologiques et la
convergence de domaines autrefois distincts. Ces ëvolutions
rendent les menaces imprëvisibles et accentuent la difficultë
d’anticiper les scënarios. Relever ce dëfi exige cfimaginer,
parfois ä la maniëre de la science-fiction, des usages et des
vulnërabilitës encore invisibles. En mobilisant la crëativitë
et des activitës de prospective, armasuisse S+T s’est dotë
d’un dispositif danticipation capable de contribuer ä
des stratëgies adaptëes aux ëvolutions technologiques
dans un monde oü les applications civiles et militaires se
confondent de plus en plus.

Le champ de bataille du futur redëfinit ainsi la notion de
guerre : il intëgre des technologies de pointe (Intelligence
artificielle (AI), robots autonomes, cybersëcuritë,
survei11ance biomëtrique, etc.) mais ëgalement
l’augmentation humaine (augmentation, physique,
sensorielle et cognitive, modifications biologiques et
gënëtiques) et engage des acteurs variës, au-delä des
seuls Etats-nations. Celui-ci implique des entreprises,
des individus et des institutions civiles dans un contexte
oü la guerre devient totale et universelle, touchant
potentiellement tous les aspects de la sociëtë.

High-Tech : Lëtalitë et automatisation

Les technologies digitales transforment les stratëgies
militaires et accëlërent de maniëre significative chaque
ëtape du cycle OODA (Observer, Orienter, Dëcider,
Agir). Elles permettent une vitesse d’action inëdite,
une prëcision renforcëe et une plus grande distance
physique entre les centres de dëcision et le champ de
bataille. En intëgrant des capacitës d’observation et de

En tant que centre de compëtences technologiques du
Dëpartement fëdëral suisse de la dëfense, de la protection
de la population et des sports (DDPS), armasuisse Science
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FLEODJH�UDSLGHV��OHV�IRUFHV�DUPHV�SHXYHQW��SDU� H[HPSOH�
LGHQWLILHU�HW�DQDO\VHU�GHV�PHQDFHV�HQ�XQ�WHPSV�UHFRUG�
PPH�¦�GLVWDQFH��JDUDQWLVVDQW�XQH�RULHQWDWLRQ�WDFWLTXH
SOXV� HIILFDFH��'H� SOXV�� VXU� OD� EDVH� GHV� REVHUYDWLRQV�
OHV�QRXYHOOHV�WHFKQRORJLHV�SHUPHWWURQW�GH�IDLUH�GHV
SUGLFWLRQV�TXDQWLILDEOHV�VXU� OȢYROXWLRQ�GHV� VFQDULRV
SRVVLEOHV�DLQVL� TXH�OHXUV� FRQVTXHQFHV�

FRPSRUWH� GHV� ULVTXHV�� /HV� F\EHUDWWDTXHV�� SDU� H[HPSOH�
SHXYHQW�FRPSURPHWWUH� GHV�V\VWPHV�FULWLTXHV�HW�SULYHU�OHV
IRUFHV�GH�OHXUV�RXWLOV�SULQFLSDX[�HQ�FDV�GH�GIDLOODQFH��3DU
DLOOHXUV��OȢDFFOUDWLRQ�GX�F\FOH�GFLVLRQQHO�DYHF�OȢDLGH�GH
VLPXODWLRQV�JQUHV�SDU� GH��Ȣ,$�WHOV�TXH�OȢDSSUHQWLVVDJH
SDU� UHQIRUFHPHQW��5HLQIRUFHPHQW�/HDUQLQJ�� UDFFRXUFLW
OH� WHPSV� GH� UIOH[LRQ�� DXJPHQWDQW� SRWHQWLHOOHPHQW� GH
IDLW� OH� ULVTXH�GȢHUUHXUV�GH�MXJHPHQW�RX�GH� GRPPDJHV
FR��DWUDX[��/H�FR¾W�OHY�GH�FHV�WHFKQRORJLHV� HW�OHV�GILV�GH
PDLQWHQDQFH�FRPSOH[LILHQW�OHXU�LQWJUDWLRQ��GHPDQGDQW
GHV�UHVVRXUFHV�FRQVLGUDEOHV�SRXU�DVVXUHU�OHXU�HIILFDFLW
¦�ORQJ�WHUPH�

��
��JXHUUH� XQLYHUVHOOH� VȢWHQG� ORJLTXHPHQW� DXVVL� ¦� GHV
GLPHQVLRQV�FRQRPLTXHV�HW� LQI�RUPDWLRQQHOOHV��FUDQW
GHV� FRQIOLWV� SOXV� LQVLGLHX[� PDLV� WRXW� DXVVL� LPSDFWDQWV
SRXU�OH�IXWXU�� /D�JXHUUH�FRQRPLTXH�VH�PQHUD�SDU�GHV
PDQLSXODWLRQV� GH� PDUFKV� ILQD�FLHUV�� GHV� VD
QFWLRQV
GJXLVHV�RX�HQFRUH�GHV�F\EHUDWWDTXHV�VXU� GHV�FKDLQHV
GȢDSSURYLVLRQQHPHQW� FULWLTXHV�� TXL� DIIDLEOLURQW� OHV
FRQRPLHV�VDQV� FRQIURQWDWLRQ� DUPH�GLUHFWH�� 'H�VRQ�F¸W�
OD� JXHUUH� LQIRUPDWLRQQHOOH� PDQLSXOHUD� OHV� SHUFHSWLRQ�
SXEOLTXHV�¦�WUDYHUV� OHV�UVHDX[�VRFLDX[�RX�GHV�FDPSDJQHV
GH� G�VLQIRUPDWLRQ�� LQVWLOODQW� LQVWDELOLW�� GILDQFH�� HW
PILDQFH��&HV� FRQIOLWV�LQYLVLEOHV��GRQW�OHV� DWWDTXHV�VH
GURXOHQW�HQ�VLOHQFH��SURGXLURQW�GHV�HIIHWV�FULDUGV�HW
GXUDEOHV�TXL�LQVWDXUHURQW� XQ�WDW�GH�JXHUUH�FRQWLQXH�GDQV
OHTXHO�YROXHURQW� OHV�VRFLWV� IXWXUHV�

,O� \� D� WRXW� OLHX� GH� SHQVHU� TXH� OHV� GYHORSSHPHQWV
GH�FHUWDLQV�QRXYHDX[�V\VWPHV�WHOV�TXH�GHV�DUPHV
K\SHUVRQLTXHV�ȟ�FDSDEOHV�GH�YROHU�¦�XQH�YLWHVVH�FLQT�IRLV
VXSULHXUH�¦�FHOOH�GX�VRQ�ȟ�LOOXVWUHQW�FHWWH�DYDQFH��&HV
DUPHV�SHUPHWWUDLHQW�GȢDWWHLQGUH�GHV�FLEOHV�VWUDWJLTXHV
DYHF�XQH�UDSLGLW�HW�XQH�SUFLVLRQ�H[WUPH��UHQGDQW�OHV
GIHQVHV�HQQHPLHV� TXDVLPHQW� LQHIILFDFHV�HW� UGXLVDQW
GUDVWLTXHPHQW� OH�GODL�HQWUH� OD�GFLVLRQ� GȢLQWHUYHQWLRQ
HW� VRQ�H[FXWLRQ��'H� PPH��OHV� UVHDX[�WDFWLTXHV�GH
QRXYHOOH�JQUDWLRQ��WHOV�TXH�OHV�UVHDX[�PDLOOV�DG�KRF
�0$1(7��� VRQW�FRQ4XV�SRXU�DVVXUHU�XQH�FRPPXQLFDWLRQ
UREXVWH�HW�VFXULVH�HQWUH�XQLWV�PRELOHV��VDQV�GSHQGUH
GȢLQIUDVWUXFWXUHV� IL[HV�� *U¦FH� ¦� GHV� UHODLV� PRELOHV�
ELHQW�W�VDWHOOLWDLUHV��HW�¦�XQ�URXWDJH�G\QDPLTXH��FHV
UVHDX[�JDUDQWLVVHQW�XQH� WUDQVPLVVLRQ�FRQWLQXH�GHV
GRQQHV��PPH�HQ�OȢDEVHQFH�GH�FRXYHUWXUH� WUDGLWLRQQHOOH�
SHUPHWWDQW�XQH� V\QFKURQLVDWLRQ�HQ� WHPSV� UHO�HQWUH
OHV� GLIIUHQWHV� VSKUHV� RSUDWLRQQHOOHV� HW� UGXLVDQW� OD
GLVWDQFH�HIIHFWLYH�HQWUH�OHV�FHQWUHV�GH�FRPPDQGHPHQW�HW
OH�WHUUDLQ�

(QILQ�� XQ� SRLQW�VRXYHQW�LJQRU�SDU� OHV� VFLHQWLILTXHV�HW
LQJQLHXUV�TXL�GYHORSSHQW�FHV�WHFKQRORJLHV��HVW�OHXU
DFFHSWDWLRQ� SDU� OȢKXPDLQ�� 8QH� WHFKQRORJLH� SHXW� WUH
UYROXWLRQQDLUH�HQ�VRL�PDLV�HOOH�VHUD�GLVUXSWLYH�GDQV�VRQ
XVDJH�TXH�VL�HOOH�HVW�XWLOLVH�¦�ERQ�HVFLHQW��HW�FH�TXHO�TXH
VRLW�OH�FRQWH[WH�

� 3RXU�UHQGUH�OH� WRXW�HQFRUH�SOXV�QEXOHX[��OHV�IXWXUV
FRQIOLWV�VHURQW�PDUTXV�SDU�OȢLQWHUGSHQGDQFH�FURLVVDQWH
GH� V\VWPHV�WHFKQRORJLTXHV�RUJDQLVV�HQ� m�V\VWPHV
GH� V\VWPHV�}�� R��FKDTXH�FRPSRVDQW�GSHQG�GȢDXWUHV
OPHQWV� SRXU� PDLQWHQLU� OD� WDELOLW� GH� �ȢHQVHPEOH�
&HWWH� VWUXFWXUH� FUH� GHV� YXOQUDELOLWV� PDMHXUHV� HW
GH�SRWHQWLHOOHV�SHUWXUEDWLRQV�HQ�FDVFDGH�GDQV�GHV
VHFWHXUV�FULWLTXHV�FRPPH�OȢQHUJLH��OHV�WUDQVSRUWV� RX�OHV
FRPPXQLFDWLRQV��/D� GSHQGDQFH�PRQGLDOH�DX[�VHPL�
FRQGXFWHXUV�� FRQFHQWUH�GDQV� TXHOTXHV�UJLRQV�� HVW�XQ
H[HPSOH�FRQFUHW�GH�FHV�SRLQWV�GH�YXOQUDELOLW��'DQV�OH
FKDPS�GH�EDWDLOOH�GX�IXWXU�� FKDTXH�OPHQW�LQWHUFRQQHFW
GHYLHQGUD�XQ� SRLQW� GȢDWWDTXH�SRWHQWLHO��R,O� XQH� DFWLRQ
FLEOH�SRXUUD� DYRLU� GHV� FRQVTXHQFHV�ELHQ� DX�GHO¦�GH
OȢREMHFWLILQLWLDO�

VXUYLH�HW�GH�FRPEDW�VDQV�DVVLVWDQFH�QXPULTXH��FRQVWLWXH
XQH� DXWUH� PHVXUH� FO� SRXU� PDLQWHQLU� XQH� FDSDFLW
RSUDWLRQQHOOH�GDQV�OD�GXUH�

/RZ�7HFK���6LPSOLFLW�HW�UVLOLHQFH $LQVL�� OHV� VWUDWJLHV� /RZ�7HFK� MRXHQW� XQ� U�OH� PDMHXU
SRXU� UHQIRUFHU� OD� UVLOLHQFH�� HW� QRQ� OD� VLPSOH� VREULW
GRQW�OȢLPSRUWDQFH�VH�YHXW�WRXWH�UHODWLYH�GDQV�XQ�FRQWH[WH
VFXULWDLUH��&HWWH� DSSURFKH�IDYRULVH�JDOHPHQW�XQH
IOH[LELOLW�VWUDWJLTXH�� FDU� HOOH� JDUDQWLW� DX[� DUPHV
XQ� IRQFWLRQQHPHQW�HIILFDFH�PPH� HQ� OȢDEVHQFH�GH
WHFKQRORJLHV�GH�SRLQWH��/H�/RZ�7HFK�SHUPHW�GH�GYHORSSHU
GHV�USRQVHV�SUDJPDWLTXHV�HW� DJLOHV�TXL�FRPSOWHQW�OHV
LQQRYDWLRQV�WHFKQRORJLTXHV��DVVXUDQW� XQH� FRQWLQXLW
RSUDWLRQQHOOH�IDFH�DX[�LPSUYXV�

6L� OHV� DYDQFHV� +LJK�7HFK� VHPEOHQW� LQGQLDEOHPHQW
WUDQVIRUPHU�OH�FKDPS�GH�EDWDLOOH��OHV�VWUDWJLHV�/RZ�
7HFK� GHPHXUHQW�HVVHQWLH��HV�SRXU� DVVXUHU� UVLOLHQFH�HW
HIILFDFLW�GDQV�XQ�HQYLURQQHPHQW�GH�JXHUUH�PRGHUQH��/D
UHGRQGDQFH�HW�OD� VLPSOLFLW�GHV�GLVSRVLWLIV�DQDORJLTXHV
MRXHQW�JDOHPHQW�XQ� U�OH�SURWHFWHXU�FUXFLDO�� HQ�YLWDQW
XQH�GSHQGDQFH�H[FHVVLYH�DX[�UVHDX[� QXPULTXHV� HW�HQ
JDUDQWLVVDQW�XQ�FRQWU�OH�GH�EDVH�GHV�RSUDWLRQV�&HV� LQQRYDWLRQV�SURPHWWHQW�GHSXLV�WRXMRXUV�QRQ

VHXOHPHQW� GH� SUVHUYHU� OD� VFXULW� GHV� SHUVRQQHOV
PLOLWDLUHV�HQ�OHV�ORLJQDQW�GX�FKDPS�GH�EDWDLOOH�GLUHFW�
PDLV�DXVVL�GȢDPOLRUHU�OD� UDSLGLW�HW� OD�SUFLVLRQ�GHV
RSUDWLRQV��DVVXUDQW� XQH�VXSULRULW� VWUDWJLTXH�GDQV�GHV
HQYLURQQHPHQWV�GH�SOXV�HQ�SOXV�FRPSOH[HV��&HSHQGDQW�
OȢXOWUD�GSHQGDQFH�HQYHUV� FHV� WHFKQRORJLHV�� VDQV
PHQWLRQQHU�OHXU� FRQVRPPDWLRQ�SHUPDQHQWH�GȢQHUJLH

&HWWH� LQWHUGSHQGDQFH� HW� FHWWH� SRURVLW� GHV� IURQWLUHV
HQWUH� FLYLO� HW� PLOLWDLUH� UHGILQLVVHQW� OHV� QRWLRQV� GH
JXHUUH�HW�GH�SDL[��'DQV�FH�IXWXU�GH�JXHUUH�XQLYHUVHOOH�HW
SHUPDQHQWH�� LO�GHYLHQGUD�GH�SOXV�HQ�SOXV�GLIILFLOH�GH�VDYRLU
R��FRPPHQFH�HW�R��ILQLW�OH�FRQIOLW��&KDTXH�DVSHFW�GH�OD
VRFLW��GHV�LQIUDVWUXFWXUHV� WHFKQRORJLTXHV�DX[�UVHDX[
GȢLQIRUPDWLRQ�� GHYLHQGUD� XQH� FRPSRVDQWH� SRWHQWLHOOH� GX
FRQIOLW��H[LJHDQW�XQH�YLJLODQFH�DFFUXH�HW�XQH�SUSDUDWLRQ
FRQVWDQWH�SRXU�SURWJHU�OHV�LQWUWV�QDWLRQDX[��PPH�HQ
OȢDEVHQFH�GH�JXHUUH�G�FODUH�

3DU� H[HPSOH�� OȢXWLOLVDWLRQ� GH� FDUWHV� WRSRJUDSKLTXHV
SDSLHU��GH�ERXVVROHV�HW�GȢTXLSHPHQWV�GH�FRPPXQLFDWLRQ
DQDORJLTXHV�UHQIRUFH�OD� VFXULW�HQ� FDV� GH
G\VIRQFWLRQQHPHQW�WHFKQRORJLTXH�RX�HQ�FDV�GH�SQXULH
QHUJWLTXH��/ȢHQWUDLQHPHQW� VDQV�WHFKQRORJLH�GHV�VROGDWV
VXU� GHV�WHUUDLQV� R¾�LOV�VȢH[HUFHQW�¦�GHV�FRPSWHQFHV�GH

&HV� GHX[�DVSHFWV��+LJK�7HFK�HW� /RZ�7HFK��FUHQW�XQ
TXLOLEUH�VWUDWJLTXH�HQWUH�SXLVVDQFH�WHFKQRORJLTXH�HW
FDSDFLW�GȢDGDSWDWLRQ�� (OOHV�VRQW�DPHQHV�¦�FRKDELWHU�VXU
,H�FKDPS�GH�EDWDLOOH��QH�VHUDLW�FH�TXH�SRXU�GHV�UDLVRQV�GH
FRIOWV�HW�GH�TXDQWLW�GH�V\VWPHV�GSOR\V��DX�VHLQ�GȢXQH
PPH�DUPH�WRXW�FRPPH�HQWUH�DGYHUVDLUHV�

7HQGDQFHV�WHFKQRORJLTXHV�FRQVLGUH�GDQV� 3ODQ�GH�5HFKHUFKH� ¦�/DQJ�7HUPH�GȢDUPDVXLVVH�6�7� HW�SUVHQW�GDQV� OH�UDSSRUW�GX�SURMHW
$QWLFLSD7HFK���KWWSV���DQWLFLSDWHFK�FRP

*XHUUH�SHUPDQHQWH�HW�XQLYHUVHOOH

/H� FKDPS�GH�EDWDLOOH�GX�IXWXU� GSDVVHUD�ODUJHPHQW�OHV
]RQHV�GH�FRPEDW�WUDGLWLRQQHOOHV��VH�WUDQVIRUPDQW�HQ�XQ
HVSDFH�GH�JXHUUH�XQLYHUVHO� HW�SHUPDQHQW�R¾�OHV�IURQWLUHV
HQWUH�OHV�VSKUHV�FLYLOH�HW�PLOLWDLUH�VȢHIIDFHQW��'DQV�FH
FRQWH[WH��FKDTXH�DYDQFH�WHFKQRORJLTXH��PPH�LVVXH
GX�VHFWHXU�FLYLO�� GHYLHQW�XQH�DUPH�SRWHQWLHOOH��/H�FRQIOLW
VȢWHQGUD� GRQH�ORJLTXHPHQW� ¦�WRXV�OHV�DVSHFWV� GH�OD�VRFLW�
FUDQW� XQ� WDW�GH�WHQVLRQ�HW�GH�SUSDUDWLRQ� FRQVWDQWH�TXL
UHGILQLUD�OD�QRWLRQ�GH�JXHUUH�

'IHQGRQV�QRWUH�IXWXU


� 7HFKQRORJLHV 'DQV�XQ�PRQGH�HQ�SHUSWXHOOH�PXWDWLRQ�WHFKQRORJLTXH��OD
SUSDUDWLRQ�DX[FRQIOLWV�GH�GHPDLQ�QFHVVLWH�XQHYLJLODQFH
VWUDWJLTXH�VDQV�SUFGHQW��3RXU�XQ�SD\V�FRPPH�OD�6XLVVH�
OD� TXHVWLRQ� QȢHJW� SOXV� VHXOHPHQW� GH� VXLYUH� OȢYROXWLRQ
GHV�LQQRYDWLRQV��PDLV�GDQWLFLSHU�OHV�LPSDFWV�GH�FHWWH
WUDQVIRUPDWLRQ�SRXU� VFXULVHU� VHV� LQWUWV�QDWLRQDX[�
/HV� DYDQFHV� WHFKQRORJLTXHV�� ELHQ� TXH� SRUWHXVHV� GH
VROXWLRQV��FUHQW�JDOHPHQW�GHV�YXOQUDELOLWV� ��LO�HVW�GRQF
HVVHQWLHO�GH�UGXLUH� OHV�GSHQGDQFHV� WRXW�HQ�DGDSWDQW�OHV
DSSURFKHV� GH�GIHQVH�
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/HV�WHFKQRORJLHV�GXDO�XVH��RX�¦�GRXEOH�XVDJH��LQFDUQHQW
SDUIDLWHPHQW�FHWWH�YROXWLRQ��(OOHV�UHQGHQW�GH�QRPEUHXVHV
LQQRYDWLRQV�FLYLOHV� LPPGLDWHPHQW�H[SORLWDEOHV�¦� GHV
ILQV�PLOLWDLUHV��TXȢL,�VȢDJLVVH�GHV�FRPPXQLFDWLRQV��GH�OD
F\EHUVFXULW��GH�OD�URERWLTXH�RX�HQFRUH�GH��ȢLQWHOOLJHQFH
DUWLILFLHOOH��/H� FKDPS�GH�EDWDLOOH�GX�IXWXU� VȢLQYLWH�GRQF
DXVVL� FKH]�OȢDJHQW�GH� EUHYHW�HW� OȢDYRFDW�GȢDIIDLUH��3DU
H[HPSOH��OHV�UVHDX[� GH�WOFRPPXQLFDWLRQ� FLYLOV�� FRPPH
OD��*�RX�GHV�FRQVWHOODWLRQV�VDWHOOLWDLUHV�SULYHV��SRXUURQW
WUH�UTXLVLWLRQQV�SRXU�VRXWHQLU�GHV�RSUDWLRQV�GH
GIHQVH��&HWWH�FRQYHUJHQFH�HQWUH�XVDJHV�FLYLO� HW�PLOLWDLUH
VLJQLILH�TXH�FKDTXH�LQIUDVWUXFWXUH� VWUDWJLTXH��TXȢHOOH�VRLW
SXEOLTXH�RX�SULYH��SRXUUDLW�GHYHQLU�XQ�OHYLHU�GH�SRXYRLU
PLOLWDLUH�RX�XQ�SRLQW�GH�YXOQUDELOLW�HQ�FDV�GH�FRQIOLW�
$LQVL�� FKDTXH�LQQRYDWLRQ�FRQJXH�SRXU� XQ� XVDJH�FLYLO
SRXUUDLW� ȟ�HW�VHUD�ȟ�GWRXUQH� VL�HOOH�RIIUH�DXWDQW�VRLW�SHX
XQ�DYDQWDJH�VXU�OȢDGYHUVDLUH�

1(:�:($3216 &H�FKDPS�GH�EDWDLOOH�IXWXU�VȢWHQG�DX[�VDOOHV�GH�FODVVH�
R��OȢGXFDWLRQ�GHYLHQW�XQ�SLOLHU� FHQWUDO�GH�OD� VFXULW
QDWLRQDOH��3USDUHU� OHV� FLWR\HQV�¦� XQH� FRPSUKHQVLRQ
FULWLTXH�GHV�WHKQRORJLHV�OHXU�SHUPHWWUD�GH�USRQGUH�DX[
PHQDFHV�GH�GHPDLQ�� TXȢHOOHV�VRLHQW�YLVLEOHV� RX�LQYLVLEOHV�
)DFH�¦�XQ�DYHQLU�GDQL�OHTXHO�VH�EURXLOOHQW�OHV�IURQWLUHV
HQWUH�SDL[�HW�JXHUUH��VHXOH�XQH�VRFLW�LQIRUPH�HW�XQLH�
PDLWULVDQW� OHV� HQMHX[�WHFKQRORJLTXHV��SRXUUD� VH�GUHVVHU
FRQWUH�OHV�GILV�GH�GHPDLQ�
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5L L &RPPH� OȢD� VL� ELHQ� GLW� OH���
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FLEODJH�UDSLGHV��OHV�IRUFHV�DUPHV�SHXYHQW��SDU� H[HPSOH�
LGHQWLILHU�HW�DQDO\VHU�GHV�PHQDFHV�HQ�XQ�WHPSV�UHFRUG�
PPH�¦�GLVWDQFH��JDUDQWLVVDQW�XQH�RULHQWDWLRQ�WDFWLTXH
SOXV� HIILFDFH��'H� SOXV�� VXU� OD� EDVH� GHV� REVHUYDWLRQV�
OHV�QRXYHOOHV�WHFKQRORJLHV�SHUPHWWURQW�GH�IDLUH�GHV
SUGLFWLRQV�TXDQWLILDEOHV�VXU� OȢYROXWLRQ�GHV� VFQDULRV
SRVVLEOHV�DLQVL� TXH�OHXUV� FRQVTXHQFHV�

FRPSRUWH� GHV� ULVTXHV�� /HV� F\EHUDWWDTXHV�� SDU� H[HPSOH�
SHXYHQW�FRPSURPHWWUH� GHV�V\VWPHV�FULWLTXHV�HW�SULYHU�OHV
IRUFHV�GH�OHXUV�RXWLOV�SULQFLSDX[�HQ�FDV�GH�GIDLOODQFH��3DU
DLOOHXUV��OȢDFFOUDWLRQ�GX�F\FOH�GFLVLRQQHO�DYHF�OȢDLGH�GH
VLPXODWLRQV�JQUHV�SDU� GH��Ȣ,$�WHOV�TXH�OȢDSSUHQWLVVDJH
SDU� UHQIRUFHPHQW��5HLQIRUFHPHQW�/HDUQLQJ�� UDFFRXUFLW
OH� WHPSV� GH� UIOH[LRQ�� DXJPHQWDQW� SRWHQWLHOOHPHQW� GH
IDLW� OH� ULVTXH�GȢHUUHXUV�GH�MXJHPHQW�RX�GH� GRPPDJHV
FR��DWUDX[��/H�FR¾W�OHY�GH�FHV�WHFKQRORJLHV� HW�OHV�GILV�GH
PDLQWHQDQFH�FRPSOH[LILHQW�OHXU�LQWJUDWLRQ��GHPDQGDQW
GHV�UHVVRXUFHV�FRQVLGUDEOHV�SRXU�DVVXUHU�OHXU�HIILFDFLW
¦�ORQJ�WHUPH�

��
��JXHUUH� XQLYHUVHOOH� VȢWHQG� ORJLTXHPHQW� DXVVL� ¦� GHV
GLPHQVLRQV�FRQRPLTXHV�HW� LQI�RUPDWLRQQHOOHV��FUDQW
GHV� FRQIOLWV� SOXV� LQVLGLHX[� PDLV� WRXW� DXVVL� LPSDFWDQWV
SRXU�OH�IXWXU�� /D�JXHUUH�FRQRPLTXH�VH�PQHUD�SDU�GHV
PDQLSXODWLRQV� GH� PDUFKV� ILQD�FLHUV�� GHV� VD
QFWLRQV
GJXLVHV�RX�HQFRUH�GHV�F\EHUDWWDTXHV�VXU� GHV�FKDLQHV
GȢDSSURYLVLRQQHPHQW� FULWLTXHV�� TXL� DIIDLEOLURQW� OHV
FRQRPLHV�VDQV� FRQIURQWDWLRQ� DUPH�GLUHFWH�� 'H�VRQ�F¸W�
OD� JXHUUH� LQIRUPDWLRQQHOOH� PDQLSXOHUD� OHV� SHUFHSWLRQ�
SXEOLTXHV�¦�WUDYHUV� OHV�UVHDX[�VRFLDX[�RX�GHV�FDPSDJQHV
GH� G�VLQIRUPDWLRQ�� LQVWLOODQW� LQVWDELOLW�� GILDQFH�� HW
PILDQFH��&HV� FRQIOLWV�LQYLVLEOHV��GRQW�OHV� DWWDTXHV�VH
GURXOHQW�HQ�VLOHQFH��SURGXLURQW�GHV�HIIHWV�FULDUGV�HW
GXUDEOHV�TXL�LQVWDXUHURQW� XQ�WDW�GH�JXHUUH�FRQWLQXH�GDQV
OHTXHO�YROXHURQW� OHV�VRFLWV� IXWXUHV�

,O� \� D� WRXW� OLHX� GH� SHQVHU� TXH� OHV� GYHORSSHPHQWV
GH�FHUWDLQV�QRXYHDX[�V\VWPHV�WHOV�TXH�GHV�DUPHV
K\SHUVRQLTXHV�ȟ�FDSDEOHV�GH�YROHU�¦�XQH�YLWHVVH�FLQT�IRLV
VXSULHXUH�¦�FHOOH�GX�VRQ�ȟ�LOOXVWUHQW�FHWWH�DYDQFH��&HV
DUPHV�SHUPHWWUDLHQW�GȢDWWHLQGUH�GHV�FLEOHV�VWUDWJLTXHV
DYHF�XQH�UDSLGLW�HW�XQH�SUFLVLRQ�H[WUPH��UHQGDQW�OHV
GIHQVHV�HQQHPLHV� TXDVLPHQW� LQHIILFDFHV�HW� UGXLVDQW
GUDVWLTXHPHQW� OH�GODL�HQWUH� OD�GFLVLRQ� GȢLQWHUYHQWLRQ
HW� VRQ�H[FXWLRQ��'H� PPH��OHV� UVHDX[�WDFWLTXHV�GH
QRXYHOOH�JQUDWLRQ��WHOV�TXH�OHV�UVHDX[�PDLOOV�DG�KRF
�0$1(7��� VRQW�FRQ4XV�SRXU�DVVXUHU�XQH�FRPPXQLFDWLRQ
UREXVWH�HW�VFXULVH�HQWUH�XQLWV�PRELOHV��VDQV�GSHQGUH
GȢLQIUDVWUXFWXUHV� IL[HV�� *U¦FH� ¦� GHV� UHODLV� PRELOHV�
ELHQW�W�VDWHOOLWDLUHV��HW�¦�XQ�URXWDJH�G\QDPLTXH��FHV
UVHDX[�JDUDQWLVVHQW�XQH� WUDQVPLVVLRQ�FRQWLQXH�GHV
GRQQHV��PPH�HQ�OȢDEVHQFH�GH�FRXYHUWXUH� WUDGLWLRQQHOOH�
SHUPHWWDQW�XQH� V\QFKURQLVDWLRQ�HQ� WHPSV� UHO�HQWUH
OHV� GLIIUHQWHV� VSKUHV� RSUDWLRQQHOOHV� HW� UGXLVDQW� OD
GLVWDQFH�HIIHFWLYH�HQWUH�OHV�FHQWUHV�GH�FRPPDQGHPHQW�HW
OH�WHUUDLQ�

(QILQ�� XQ� SRLQW�VRXYHQW�LJQRU�SDU� OHV� VFLHQWLILTXHV�HW
LQJQLHXUV�TXL�GYHORSSHQW�FHV�WHFKQRORJLHV��HVW�OHXU
DFFHSWDWLRQ� SDU� OȢKXPDLQ�� 8QH� WHFKQRORJLH� SHXW� WUH
UYROXWLRQQDLUH�HQ�VRL�PDLV�HOOH�VHUD�GLVUXSWLYH�GDQV�VRQ
XVDJH�TXH�VL�HOOH�HVW�XWLOLVH�¦�ERQ�HVFLHQW��HW�FH�TXHO�TXH
VRLW�OH�FRQWH[WH�

� 3RXU�UHQGUH�OH� WRXW�HQFRUH�SOXV�QEXOHX[��OHV�IXWXUV
FRQIOLWV�VHURQW�PDUTXV�SDU�OȢLQWHUGSHQGDQFH�FURLVVDQWH
GH� V\VWPHV�WHFKQRORJLTXHV�RUJDQLVV�HQ� m�V\VWPHV
GH� V\VWPHV�}�� R��FKDTXH�FRPSRVDQW�GSHQG�GȢDXWUHV
OPHQWV� SRXU� PDLQWHQLU� OD� WDELOLW� GH� �ȢHQVHPEOH�
&HWWH� VWUXFWXUH� FUH� GHV� YXOQUDELOLWV� PDMHXUHV� HW
GH�SRWHQWLHOOHV�SHUWXUEDWLRQV�HQ�FDVFDGH�GDQV�GHV
VHFWHXUV�FULWLTXHV�FRPPH�OȢQHUJLH��OHV�WUDQVSRUWV� RX�OHV
FRPPXQLFDWLRQV��/D� GSHQGDQFH�PRQGLDOH�DX[�VHPL�
FRQGXFWHXUV�� FRQFHQWUH�GDQV� TXHOTXHV�UJLRQV�� HVW�XQ
H[HPSOH�FRQFUHW�GH�FHV�SRLQWV�GH�YXOQUDELOLW��'DQV�OH
FKDPS�GH�EDWDLOOH�GX�IXWXU�� FKDTXH�OPHQW�LQWHUFRQQHFW
GHYLHQGUD�XQ� SRLQW� GȢDWWDTXH�SRWHQWLHO��R,O� XQH� DFWLRQ
FLEOH�SRXUUD� DYRLU� GHV� FRQVTXHQFHV�ELHQ� DX�GHO¦�GH
OȢREMHFWLILQLWLDO�

VXUYLH�HW�GH�FRPEDW�VDQV�DVVLVWDQFH�QXPULTXH��FRQVWLWXH
XQH� DXWUH� PHVXUH� FO� SRXU� PDLQWHQLU� XQH� FDSDFLW
RSUDWLRQQHOOH�GDQV�OD�GXUH�

/RZ�7HFK���6LPSOLFLW�HW�UVLOLHQFH $LQVL�� OHV� VWUDWJLHV� /RZ�7HFK� MRXHQW� XQ� U�OH� PDMHXU
SRXU� UHQIRUFHU� OD� UVLOLHQFH�� HW� QRQ� OD� VLPSOH� VREULW
GRQW�OȢLPSRUWDQFH�VH�YHXW�WRXWH�UHODWLYH�GDQV�XQ�FRQWH[WH
VFXULWDLUH��&HWWH� DSSURFKH�IDYRULVH�JDOHPHQW�XQH
IOH[LELOLW�VWUDWJLTXH�� FDU� HOOH� JDUDQWLW� DX[� DUPHV
XQ� IRQFWLRQQHPHQW�HIILFDFH�PPH� HQ� OȢDEVHQFH�GH
WHFKQRORJLHV�GH�SRLQWH��/H�/RZ�7HFK�SHUPHW�GH�GYHORSSHU
GHV�USRQVHV�SUDJPDWLTXHV�HW� DJLOHV�TXL�FRPSOWHQW�OHV
LQQRYDWLRQV�WHFKQRORJLTXHV��DVVXUDQW� XQH� FRQWLQXLW
RSUDWLRQQHOOH�IDFH�DX[�LPSUYXV�

6L� OHV� DYDQFHV� +LJK�7HFK� VHPEOHQW� LQGQLDEOHPHQW
WUDQVIRUPHU�OH�FKDPS�GH�EDWDLOOH��OHV�VWUDWJLHV�/RZ�
7HFK� GHPHXUHQW�HVVHQWLH��HV�SRXU� DVVXUHU� UVLOLHQFH�HW
HIILFDFLW�GDQV�XQ�HQYLURQQHPHQW�GH�JXHUUH�PRGHUQH��/D
UHGRQGDQFH�HW�OD� VLPSOLFLW�GHV�GLVSRVLWLIV�DQDORJLTXHV
MRXHQW�JDOHPHQW�XQ� U�OH�SURWHFWHXU�FUXFLDO�� HQ�YLWDQW
XQH�GSHQGDQFH�H[FHVVLYH�DX[�UVHDX[� QXPULTXHV� HW�HQ
JDUDQWLVVDQW�XQ�FRQWU�OH�GH�EDVH�GHV�RSUDWLRQV�&HV� LQQRYDWLRQV�SURPHWWHQW�GHSXLV�WRXMRXUV�QRQ

VHXOHPHQW� GH� SUVHUYHU� OD� VFXULW� GHV� SHUVRQQHOV
PLOLWDLUHV�HQ�OHV�ORLJQDQW�GX�FKDPS�GH�EDWDLOOH�GLUHFW�
PDLV�DXVVL�GȢDPOLRUHU�OD� UDSLGLW�HW� OD�SUFLVLRQ�GHV
RSUDWLRQV��DVVXUDQW� XQH�VXSULRULW� VWUDWJLTXH�GDQV�GHV
HQYLURQQHPHQWV�GH�SOXV�HQ�SOXV�FRPSOH[HV��&HSHQGDQW�
OȢXOWUD�GSHQGDQFH�HQYHUV� FHV� WHFKQRORJLHV�� VDQV
PHQWLRQQHU�OHXU� FRQVRPPDWLRQ�SHUPDQHQWH�GȢQHUJLH

&HWWH� LQWHUGSHQGDQFH� HW� FHWWH� SRURVLW� GHV� IURQWLUHV
HQWUH� FLYLO� HW� PLOLWDLUH� UHGILQLVVHQW� OHV� QRWLRQV� GH
JXHUUH�HW�GH�SDL[��'DQV�FH�IXWXU�GH�JXHUUH�XQLYHUVHOOH�HW
SHUPDQHQWH�� LO�GHYLHQGUD�GH�SOXV�HQ�SOXV�GLIILFLOH�GH�VDYRLU
R��FRPPHQFH�HW�R��ILQLW�OH�FRQIOLW��&KDTXH�DVSHFW�GH�OD
VRFLW��GHV�LQIUDVWUXFWXUHV� WHFKQRORJLTXHV�DX[�UVHDX[
GȢLQIRUPDWLRQ�� GHYLHQGUD� XQH� FRPSRVDQWH� SRWHQWLHOOH� GX
FRQIOLW��H[LJHDQW�XQH�YLJLODQFH�DFFUXH�HW�XQH�SUSDUDWLRQ
FRQVWDQWH�SRXU�SURWJHU�OHV�LQWUWV�QDWLRQDX[��PPH�HQ
OȢDEVHQFH�GH�JXHUUH�G�FODUH�

3DU� H[HPSOH�� OȢXWLOLVDWLRQ� GH� FDUWHV� WRSRJUDSKLTXHV
SDSLHU��GH�ERXVVROHV�HW�GȢTXLSHPHQWV�GH�FRPPXQLFDWLRQ
DQDORJLTXHV�UHQIRUFH�OD� VFXULW�HQ� FDV� GH
G\VIRQFWLRQQHPHQW�WHFKQRORJLTXH�RX�HQ�FDV�GH�SQXULH
QHUJWLTXH��/ȢHQWUDLQHPHQW� VDQV�WHFKQRORJLH�GHV�VROGDWV
VXU� GHV�WHUUDLQV� R¾�LOV�VȢH[HUFHQW�¦�GHV�FRPSWHQFHV�GH

&HV� GHX[�DVSHFWV��+LJK�7HFK�HW� /RZ�7HFK��FUHQW�XQ
TXLOLEUH�VWUDWJLTXH�HQWUH�SXLVVDQFH�WHFKQRORJLTXH�HW
FDSDFLW�GȢDGDSWDWLRQ�� (OOHV�VRQW�DPHQHV�¦�FRKDELWHU�VXU
,H�FKDPS�GH�EDWDLOOH��QH�VHUDLW�FH�TXH�SRXU�GHV�UDLVRQV�GH
FRIOWV�HW�GH�TXDQWLW�GH�V\VWPHV�GSOR\V��DX�VHLQ�GȢXQH
PPH�DUPH�WRXW�FRPPH�HQWUH�DGYHUVDLUHV�

7HQGDQFHV�WHFKQRORJLTXHV�FRQVLGUH�GDQV� 3ODQ�GH�5HFKHUFKH� ¦�/DQJ�7HUPH�GȢDUPDVXLVVH�6�7� HW�SUVHQW�GDQV� OH�UDSSRUW�GX�SURMHW
$QWLFLSD7HFK���KWWSV���DQWLFLSDWHFK�FRP

*XHUUH�SHUPDQHQWH�HW�XQLYHUVHOOH

/H� FKDPS�GH�EDWDLOOH�GX�IXWXU� GSDVVHUD�ODUJHPHQW�OHV
]RQHV�GH�FRPEDW�WUDGLWLRQQHOOHV��VH�WUDQVIRUPDQW�HQ�XQ
HVSDFH�GH�JXHUUH�XQLYHUVHO� HW�SHUPDQHQW�R¾�OHV�IURQWLUHV
HQWUH�OHV�VSKUHV�FLYLOH�HW�PLOLWDLUH�VȢHIIDFHQW��'DQV�FH
FRQWH[WH��FKDTXH�DYDQFH�WHFKQRORJLTXH��PPH�LVVXH
GX�VHFWHXU�FLYLO�� GHYLHQW�XQH�DUPH�SRWHQWLHOOH��/H�FRQIOLW
VȢWHQGUD� GRQH�ORJLTXHPHQW� ¦�WRXV�OHV�DVSHFWV� GH�OD�VRFLW�
FUDQW� XQ� WDW�GH�WHQVLRQ�HW�GH�SUSDUDWLRQ� FRQVWDQWH�TXL
UHGILQLUD�OD�QRWLRQ�GH�JXHUUH�

'IHQGRQV�QRWUH�IXWXU


� 7HFKQRORJLHV 'DQV�XQ�PRQGH�HQ�SHUSWXHOOH�PXWDWLRQ�WHFKQRORJLTXH��OD
SUSDUDWLRQ�DX[FRQIOLWV�GH�GHPDLQ�QFHVVLWH�XQHYLJLODQFH
VWUDWJLTXH�VDQV�SUFGHQW��3RXU�XQ�SD\V�FRPPH�OD�6XLVVH�
OD� TXHVWLRQ� QȢHJW� SOXV� VHXOHPHQW� GH� VXLYUH� OȢYROXWLRQ
GHV�LQQRYDWLRQV��PDLV�GDQWLFLSHU�OHV�LPSDFWV�GH�FHWWH
WUDQVIRUPDWLRQ�SRXU� VFXULVHU� VHV� LQWUWV�QDWLRQDX[�
/HV� DYDQFHV� WHFKQRORJLTXHV�� ELHQ� TXH� SRUWHXVHV� GH
VROXWLRQV��FUHQW�JDOHPHQW�GHV�YXOQUDELOLWV� ��LO�HVW�GRQF
HVVHQWLHO�GH�UGXLUH� OHV�GSHQGDQFHV� WRXW�HQ�DGDSWDQW�OHV
DSSURFKHV� GH�GIHQVH�
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/HV�WHFKQRORJLHV�GXDO�XVH��RX�¦�GRXEOH�XVDJH��LQFDUQHQW
SDUIDLWHPHQW�FHWWH�YROXWLRQ��(OOHV�UHQGHQW�GH�QRPEUHXVHV
LQQRYDWLRQV�FLYLOHV� LPPGLDWHPHQW�H[SORLWDEOHV�¦� GHV
ILQV�PLOLWDLUHV��TXȢL,�VȢDJLVVH�GHV�FRPPXQLFDWLRQV��GH�OD
F\EHUVFXULW��GH�OD�URERWLTXH�RX�HQFRUH�GH��ȢLQWHOOLJHQFH
DUWLILFLHOOH��/H� FKDPS�GH�EDWDLOOH�GX�IXWXU� VȢLQYLWH�GRQF
DXVVL� FKH]�OȢDJHQW�GH� EUHYHW�HW� OȢDYRFDW�GȢDIIDLUH��3DU
H[HPSOH��OHV�UVHDX[� GH�WOFRPPXQLFDWLRQ� FLYLOV�� FRPPH
OD��*�RX�GHV�FRQVWHOODWLRQV�VDWHOOLWDLUHV�SULYHV��SRXUURQW
WUH�UTXLVLWLRQQV�SRXU�VRXWHQLU�GHV�RSUDWLRQV�GH
GIHQVH��&HWWH�FRQYHUJHQFH�HQWUH�XVDJHV�FLYLO� HW�PLOLWDLUH
VLJQLILH�TXH�FKDTXH�LQIUDVWUXFWXUH� VWUDWJLTXH��TXȢHOOH�VRLW
SXEOLTXH�RX�SULYH��SRXUUDLW�GHYHQLU�XQ�OHYLHU�GH�SRXYRLU
PLOLWDLUH�RX�XQ�SRLQW�GH�YXOQUDELOLW�HQ�FDV�GH�FRQIOLW�
$LQVL�� FKDTXH�LQQRYDWLRQ�FRQJXH�SRXU� XQ� XVDJH�FLYLO
SRXUUDLW� ȟ�HW�VHUD�ȟ�GWRXUQH� VL�HOOH�RIIUH�DXWDQW�VRLW�SHX
XQ�DYDQWDJH�VXU�OȢDGYHUVDLUH�

1(:�:($3216 &H�FKDPS�GH�EDWDLOOH�IXWXU�VȢWHQG�DX[�VDOOHV�GH�FODVVH�
R��OȢGXFDWLRQ�GHYLHQW�XQ�SLOLHU� FHQWUDO�GH�OD� VFXULW
QDWLRQDOH��3USDUHU� OHV� FLWR\HQV�¦� XQH� FRPSUKHQVLRQ
FULWLTXH�GHV�WHKQRORJLHV�OHXU�SHUPHWWUD�GH�USRQGUH�DX[
PHQDFHV�GH�GHPDLQ�� TXȢHOOHV�VRLHQW�YLVLEOHV� RX�LQYLVLEOHV�
)DFH�¦�XQ�DYHQLU�GDQL�OHTXHO�VH�EURXLOOHQW�OHV�IURQWLUHV
HQWUH�SDL[�HW�JXHUUH��VHXOH�XQH�VRFLW�LQIRUPH�HW�XQLH�
PDLWULVDQW� OHV� HQMHX[�WHFKQRORJLTXHV��SRXUUD� VH�GUHVVHU
FRQWUH�OHV�GILV�GH�GHPDLQ�
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