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1. Introduction

1.1 Contexte local

/HV� 9%6+� VH� SRVHQW� OD� TXHVWLRQ� GH� O¶RSSRUWXQLWp� GH� SRXUVXLYUH� O¶H[SORLWDWLRQ� GH
WUROOH\EXV�VXU� OD� OLJQH���GH� OHXU� UpVHDX��8QH�pWXGH�D�SRXU�FHOD�pWp�FRPPDQGpH�DX
EXUHDX�G¶pWXGH�,QIUDV���/H� UDSSRUW�GpOLYUH�XQ�SUpDYLV�GpIDYRUDEOH�j� OD�SRXUVXLWH�GH
O¶H[SORLWDWLRQ�GX�WUROOH\EXV�HQ�UDLVRQ�GHV�FR�WV�HQJHQGUpV�
,O�FRQYLHQW�GH�UHOHYHU�TXH�WURLV�K\SRWKqVHV�LPSOLFLWHV�RQW�pWp�UHWHQXHV��j�VDYRLU
• 3DV�G¶pYDOXDWLRQ�GpWDLOOpH�GHV�LPSDFWV�VXU�OD�TXDOLWp�GH�YLH�GHV�ULYHUDLQV
• 3UL[�HW�GLVSRQLELOLWp�GHV�FDUEXUDQWV�MXJpV�FRQVWDQWV�HW�DVVXUpV�MXVTX¶HQ�����
• (IILFLHQFH�pQHUJpWLTXH�JOREDOH�SDV�DQDO\VpH
$ILQ� G¶pODUJLU� OD� YLVLRQ� WUqV� WHFKQLTXH� SUpVHQWpH� GDQV� OH� UDSSRUW� ,QIUDV�� FH� UDSSRUW
SUpVHQWH� GX� SOXV� JpQpUDO� DX� SOXV� SDUWLFXOLHU� OHV� VSpFLILFLWpV� GX� WUROOH\EXV�� GDQV� OH
FRQWH[WH�DFWXHO�HW�IXWXU�

1.2 Contexte global

/H� WUROOH\EXV� D� O¶DYHQLU� GHYDQW� OXL�� /HV� SULQFLSDOHV� PRWLYDWLRQV� VRQW� GH� QDWXUH
pQHUJpWLTXH��HQYLURQQHPHQWDOH�HW� VRFLpWDOH��$YHF�XQ�KRUL]RQ�G¶DQDO\VH�pODUJL�� LO� HVW
SRVVLEOH� GH� FRQVWDWHU� TXH� O¶pQHUJLH� GH� WUDFWLRQ� D� XQH� LPSRUWDQFH� FDSLWDOH�� ��� GH
�����GDQV�OH�WRWDO�GHV�LPSDFWV�JpQpUpV�SDU�O¶H[SORLWDWLRQ�GH�EXV�WUROOH\EXV�DORUV�TXH
VRQ� FR�W� GH� UHYLHQW� DFWXHO� HVW� SUHVTXH� QpJOLJHDEOH� ��� j� ���� GDQV� OH� WRWDO� GHV
FKDUJHV� DX� NLORPqWUH�� &HV� SURSRUWLRQV� QH� VRQW� SDV� LQYHUVpHV� HQ� WHQDQW� FRPSWH� GH
O¶LQIUDVWUXFWXUH�URXWLqUH�XWLOLVpH��HOOH�HVW�FRPSDUDEOH�SRXU�OHV�GHX[�
$YHF�OH�FULWqUH�FR�W��HW�HQFRUH�SOXV�SRXU�OD�VRXSOHVVH�G¶H[SORLWDWLRQ���LO�HVW�WHQWDQW�GH
FRQVLGpUHU� O¶DXWREXV� HW� OH� WUROOH\EXV� FRPPH� SDUIDLWHPHQW� VXEVWLWXDEOHV�� &HSHQGDQW
DXVVL�ELHQ�OHV�FOLHQWV��FHUWDLQV�FRQWULEXDEOHV�HW�UHSUpVHQWDQWV�SROLWLTXHV�DFFRUGHQW�XQ
FUpGLW�VXSpULHXU�DX�WUROOH\EXV�HQ�UDLVRQ�GH�VHV�SHUIRUPDQFHV�DXVVL�ELHQ�JOREDOHV�TXH
ORFDOHV�

'¶DXWUH� SDUW�� OHV� H[SHUWV�� GX� JURXSH� SpWUROLHU� 7RWDO� SULYLOpJLHQW� O¶K\SRWKqVH� G¶XQ
©�SLF�ª�GH�SURGXFWLRQ�SpWUROLqUH�j�O¶KRUL]RQ������������KRUL]RQ�WHPSRUHO�FRPSDUDEOH
                                                          
1  Matthias Lebküchner, «Zukunft des Trolleybusbetriebes » - VBSH, Infras, 2007
2  Olivier Jolliet, « Développement durable – Défis pour l’environnement », EPFL, 2003
3  Yves-Louis Darricarrère, « Notre énergie en partage »  Rapport sociétal et environnemental, TOTAL, 2003
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DYHF�FHOXL�DWWHLQW�SDU� OHV�YpKLFXOHV�PLV�HQ� VHUYLFH�G¶LFL� ������$X�GHOj�GX�©�SLF�ª� OH
PDLQWLHQ�GX�QLYHDX�GH�OD�FRQVRPPDWLRQ�G¶pQHUJLH�QH�SHXW�VH�IDLUH�TXH�SDU�UHSRUW�VXU
G¶DXWUHV�pQHUJLHV�SULPDLUHV�WHO�OH�JD]�QDWXUHO��&HSHQGDQW��O¶XWLOLVDWLRQ�GH�JD]�QDWXUHO
HPEDUTXp� �RX� GX� YHFWHXU� K\GURJqQH�� SRXU� OD� SURSXOVLRQ� GHV� YpKLFXOHV� FUpH
QRWDPPHQW�GHV�SUREOqPHV�GH�FR�W�HW�GH�UHQGHPHQW�pQHUJpWLTXH��(Q�PLOLHX�XUEDLQ�
OHV� WUROOH\EXV� OHV� SOXV� PRGHUQHV� RIIUHQW� GHV� VROXWLRQV� EDVpHV� VXU� XQH� WHFKQRORJLH
pSURXYpH��,OV�SHUPHWWHQW�XQH�XWLOLVDWLRQ�UDWLRQQHOOH�GH�O¶pQHUJLH�HW�GHV�SHUIRUPDQFHV
UHPDUTXDEOHV��'DQV�OHV�SURFKDLQV�PRLV��DQQpHV���GHV�VWRFNHXUV�G¶pQHUJLH�HPEDUTXpV
�VXSHUFRQGHQVDWHXUV�� GDQV� OHV� WUROOH\EXV� VHURQW� XWLOLVpV� DILQ� G¶RIIULU� GH� PHLOOHXUHV
SHUIRUPDQFHV�HQ�DXWRQRPLH�HW�GH�JDUDQWLU�HQ�WRXW�WHPSV�XQH�DOLPHQWDWLRQ�pOHFWULTXH
FRQYHQDEOH� �PrPH� VRXV� OHV� VHFWLRQQHXUV� GH� OLJQH� HW� WURQoRQV� pORLJQpV� GHV� VRXV�
VWDWLRQV��� ,OV� SHUPHWWURQW� GH� OHYHU� OHV� GHUQLHUV� LQFRQYpQLHQWV� SULQFLSDX[� GH
O¶H[SORLWDWLRQ�GHV�WUROOH\EXV�
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2. Monde

2.1 Energie

3RXU�XQ�FHUWDLQ�QRPEUH�GH�UDLVRQV��O¶XWLOLVDWLRQ�OD�SOXV�UDWLRQQHOOH�GH�O¶pQHUJLH�GHYLHQW
XQH� QpFHVVLWp�� 'DQV� OH� PRQGH�� OH� SpWUROH� HVW� OD� SULQFLSDOH� UHVVRXUFH� pQHUJpWLTXH�
DFWXHOOH���Figure 1�
/H�SpWUROH�HVW�XWLOLVp�j�SOXV�GH�����FRPPH�UHVVRXUFH�pQHUJpWLTXH���GRQW�����SRXU
OHV�WUDQVSRUWV�HW�����SRXU�OH�FKDXIIDJH���Figure 2

Figure 1 – Répartition des sources d'énergie primaire dans le monde 2000

Pétrole: 40%

Charbon: 23%

Gaz: 22%

Renouvelable: 8%

Nucléaire: 7%

Figure 2 – Utilisation du pétrole dans le monde 2000

Transports: 50%

Chauffage: 28%

Pétrochimie: 9%

Electricité: 8%

Autres: 5%

                                                          
4 Pierre-René Bauquis, « Pétrole et Gaz Naturel » – Comprendre l’Avenir, Ed. Hirlé, 2004
5 Thierry Desmarest, « Energie du futur et environnement » - Journées AFTP 20-21 octobre 2004, TOTAL
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/HV�FDUEXUDQWV�LVVXV�GX�SpWUROH�IRXUQLVVHQW�SOXV�GH�����GH�O¶pQHUJLH�GHV�WUDQVSRUWV�
/HV�WUDQVSRUWV�URXWLHUV�FRQVWLWXHQW�����GH�OD�GHPDQGH�GHV�FDUEXUDQWV���Figure 3�
Figure 3 – Répartition de l'énergie pour les transports dans le monde 2000

routiers: 80%

aériens: 10%

maritimes: 5%

autres: 5%

/HV� GHX[� XWLOLVDWLRQV� SULQFLSDOHV� GX� SpWUROH� FRPPH� DJHQW� pQHUJpWLTXH� VRQW� OHV
WUDQVSRUWV� HW� OH� FKDXIIDJH�� &¶HVW� GRQF� VXU� FHV� GHX[� DSSOLFDWLRQV� TXH� GRLYHQW� VH
FRQFHQWUHU�HQ�SULRULWp� OHV�HIIRUWV�SRXU�XQH�PHLOOHXUH�HIILFLHQFH��3DUPL� OHV�WUDQVSRUWV
VXU�URXWH��OH�WUROOH\EXV�FRQVWLWXH�OD�VHXOH�DSSOLFDWLRQ�GH�WUDFWLRQ�SXUHPHQW�pOHFWULTXH�
j� GHV� FRQGLWLRQV� ILQDQFLqUHPHQW� FRQFXUUHQWLHOOHV� HW� WHFKQLTXHPHQW� MXVWLILpHV�� (Q
GHKRUV� GHV� YpKLFXOHV� IHUURYLDLUHV� QpFHVVLWDQW� XQH� LQIUDVWUXFWXUH� j� KDXW� QLYHDX
G¶LQYHVWLVVHPHQW��LO�FRQVWLWXH�DXVVL�OH�VHXO�SRWHQWLHO�GH�UpGXFWLRQ�GLUHFWH�GH�O¶HPSULVH
GHV�YpKLFXOHV�DOLPHQWpV�SDU�FDUEXUDQW�

2.2 Nouveaux réseaux

'H� QRPEUHX[� QRXYHDX[� UpVHDX[� GH� WUROOH\EXV� VRQW� PLV� HQ� VHUYLFH� FKDTXH� DQQpH
GDQV�OH�PRQGH�HQWLHU��4XHOTXHV�XQV�SDUPL�FHX[�FL��

Tableau 1

Année Ville Pays Nombre de

véhicules

2003 Landskrona Suède 3

2005 Rome Italie 30

2007 Barquisimeto Venezuela 88

/¶HIILFLHQFH�pQHUJpWLTXH��OH�FRQIRUW�GHV�SDVVDJHUV��OHV�SHUIRUPDQFHV�G\QDPLTXHV�HW�OD
GLPLQXWLRQ� GHV� LPSDFWV� JpQpUpV� QH� VRQW� SDV� TX¶XQH� SUpRFFXSDWLRQ� VXLVVH�� &HV
QRXYHOOHV� OLJQHV� FRQVWLWXHQW� DXVVL� ELHQ� OHV� OLJQHV� SULQFLSDOHV� TXH� FHOOHV� GH
UDFFRUGHPHQW� GHV� UpVHDX[� FRQFHUQpV�� /D� YLVLELOLWp� GX� WUDFp� HVW� UHQIRUFpH� SDU� OD
SUpVHQFH�GHV�OLJQHV�DpULHQQHV�
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3. Suisse

3.1 Enjeux principaux

Passés

+LVWRULTXHPHQW�OHV�WUROOH\EXV�RQW�OH�SOXV�VRXYHQW�UHPSODFp�GHV�WUDPZD\V�YpWXVWHV�HW
GH� IDLEOH� FDSDFLWp�� /D� FRQYHUVLRQ� GHV� DQFLHQQHV� OLJQHV� GH� WUDPZD\V� HQ� OLJQHV� GH
WUROOH\EXV� pWDLW� XQ� PR\HQ� HIILFDFH� G
XWLOLVHU� OHV� LQVWDOODWLRQV� IL[HV� GH� O¶pSRTXH�� 'H
SOXV�� OHV� WUROOH\EXV� pWDLHQW� SOXV� SHUIRUPDQWV� HW� FRQIRUWDEOHV� TXH� OHV� DXWREXV� GH
O
pSRTXH��������������'HSXLV�OD�VLWXDWLRQ�D�FKDQJp�GX�WRXW�DX�WRXW��0DOJUp�FHOD��GH
IDLW� HQ� 6XLVVH�� VHXO� OH�PDUFKp� GH� UHQRXYHOOHPHQW� WUqV� DQpPLTXH� GHV� DQQpHV� ��� D
DOLPHQWp�OH�FDUQHW�GH�FRPPDQGH�GHV�FRQVWUXFWHXUV��PRQWUDQW�TXH�OD�ORJLTXH�GH
�����Q
DYDLW�SDV�pYROXp�

Actuels

/HV�WUROOH\EXV�SHUPHWWHQW�GH�UpGXLUH�OHV�LPSDFWV�HQ�WHUPH�GH�EUXLW��G¶pPLVVLRQV�HW�GH
FRQVRPPDWLRQ� G¶pQHUJLH�� ,OV� V¶LQVFULYHQW� GDQV� OD� GpPDUFKH� JpQpUDOH� YLVDQW� j
DPpOLRUHU� OD�TXDOLWp�GH� O¶DLU��/HV� WUROOH\EXV�SHUPHWWHQW�G¶DXJPHQWHU� O¶DWWUDFWLYLWp�GHV
WUDQVSRUWV�SXEOLFV�SDU�O¶DFFXHLO�SRVLWLI�TXL�OXL�HVW�UpVHUYp��OD�OLVLELOLWp�GHV�LWLQpUDLUHV�HW
OH� FRQIRUW� DFFUX� TX¶LOV� DSSRUWHQW�� ,OV� EpQpILFLHQW� G¶XQ� LWLQpUDLUH� GpWHUPLQp� SDU� OD
FRQFHVVLRQ� WRXW� HQ� RIIUDQW� SRQFWXHOOHPHQW� OD� SRVVLELOLWp� GH� V¶HQ� pFDUWHU�� 3DU� OHV
LQYHVWLVVHPHQWV� PRGpUpV� G¶LQIUDVWUXFWXUH� TX¶LOV� UHSUpVHQWHQW�� LOV� H[LJHQW� XQH
PHLOOHXUH� SODQLILFDWLRQ� j� PR\HQ� WHUPH� GH� O¶DPpQDJHPHQW� GX� WHUULWRLUH� HW� GHV
WUDQVSRUWV�� ,OV� JDUDQWLVVHQW� XQH� FHUWDLQH� VWDELOLWp� GH� O¶RIIUH� SRXU� OHV� FOLHQWV�� (Q
FRQWUHSDUWLH��SDU� OHXU�GXUpH�GH�YLH�pOHYpH�� OHV�YpKLFXOHV�GRLYHQW�UpSRQGUH�DX�PLHX[
DX[� FULWqUHV� GH� VpFXULWp�� GH� FRQIRUW�� G¶DFFHVVLELOLWp� HW� G¶LQIRUPDWLRQ� GHV� DQQpHV� j
YHQLU�
/H� V\VWqPH� ©�WUROOH\EXV�ª� GpSDVVH� FHOXL� G¶XQ� YpKLFXOH� SULV� VpSDUpPHQW�� 6D
SHUIRUPDQFH� JOREDOH� HVW� GXH� j� OD� VpSDUDWLRQ� GHV� OLHX[� GH� SURGXFWLRQ� HW
FRQVRPPDWLRQ�GH�O¶pQHUJLH�pOHFWULTXH��/¶H[SORLWDQW�SHXW�FKRLVLU�OD�SURYHQDQFH�RX�W\SH
GH� O¶pQHUJLH� SULPDLUH� �WKHUPLTXH�� K\GUDXOLTXH�� pROLHQ�� VDQV� DXFXQ� LQYHVWLVVHPHQW
PDWpULHO�VXSSOpPHQWDLUH�FRQWUDLUHPHQW�DX[�DXWREXV�DYHF�pQHUJLH�HPEDUTXpH��GLHVHO�
JD]��
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Futurs

/HV�WUDQVSRUWV�WHUUHVWUHV�QH�SRXUURQW�SDV�RX�VHXOHPHQW�j�WUqV�ORQJ�WHUPH�VH�SDVVHU
GX� F\FOH� GX� FDUERQH� �IRVVLOH� RX�QRQ��� SRXU� OHV� URXWHV�� SQHXV�� SODVWLTXHV��� FH� Q¶HVW
PrPH� SDV� XQH� SULRULWp�� &HSHQGDQW� O
HVVHQWLHO� GH� OD� FRQVRPPDWLRQ� DFWXHOOH
G¶K\GURFDUEXUHV� GDQV� OHV� WUDQVSRUWV� SURYLHQW� GH� O
pQHUJLH� GH� WUDFWLRQ�� &H� TXL� HVW
REMHFWLYHPHQW�SHX�HIILFDFH�HQ�PLOLHX�XUEDLQ�YX�TXH�FH�VRQW�GHV�PDFKLQHV�WKHUPLTXHV
EDVpHV�VXU�OH�F\FOH�GH�&DUQRW�HW�TXH�OD�VRXUFH�IURLGH�Q
HVW�DXWUH�TXH�O
HQYLURQQHPHQW
XUEDLQ�GDQV�OHTXHO�VRQW�UHMHWpV�WRXV�OHV�SURGXLWV�GH�FRPEXVWLRQ�
$LQVL�GHX[�SUREOqPHV�OLpV�VH�VXSHUSRVHURQW�j�WHUPH��

• OD�GLVSRQLELOLWp�G¶pQHUJLH
• OHV�LPSDFWV�HQYLURQQHPHQWDX[

/HV�H[SHUWV�GX�GRPDLQH�SpWUROLHU�OHV�SOXV�UpDOLVWHV�V
DFFRUGHQW�j�GpILQLU�OH��3HDN�2LO�
�3LF� 3pWUROLHU�� GDQV� O
LQWHUYDOOH� ����� �� ������ &HOD� VLJQLILH� TXH� OH� PD[LPXP� GH
SURGXFWLRQ� SpWUROLqUH� �� FRPSWH� WHQX� GHV� GpFRXYHUWHV� HW� LQYHVWLVVHPHQWV� UpDOLVpV� �
VHUD�DWWHLQW�GDQV�FHW�LQWHUYDOOH�HW�TX
DX�GHOj��FRPSWH�WHQX�G
LQYHVWLVVHPHQWV�WRXMRXUV
SOXV�JUDQGV��GH�WHFKQLTXHV�WRXMRXUV�SOXV�pYROXpHV��OD�SURGXFWLRQ�DQQXHOOH�GH�SpWUROH
QH� VHUD� SDV� DXJPHQWpH�� $LQVL� FHWWH� VLWXDWLRQ� LQGXLUD� VXU� OH� PDUFKp� GH� QRXYHOOHV
FRQWUDLQWHV�R��SOXV� ULHQ�QH�SHUPHWWUD�GH�FRQWHQLU� OHV�SUL[� VL� OD�GHPDQGH�QH�EDLVVH
SDV�SRXU�FRUUHVSRQGUH�j�OD�SURGXFWLRQ��,O�V¶DJLUD�G¶XQ�UpHO�FKDQJHPHQW�GH�PRGH��YX
TXH�OD�FRQVRPPDWLRQ�PRQGLDOH�D�SUHVTXH�WRXMRXUV�DXJPHQWp��VDXI�GDQV�OHV�DQQpHV
TXL� RQW� VXLYL� OD� FULVH� SpWUROLqUH� GH� ������ SDUFH� TXH� OD� SURGXFWLRQ� OH� SHUPHWWDLW�
/¶(XURSH�HVW�HQWUpH�GDQV�XQH�SKDVH�GH�GLPLQXWLRQ�GH�VD�SURGXFWLRQ�G¶pQHUJLH�IRVVLOH
�SpWUROH�� JD]� QDWXUHO�� HW� VD� GpSHQGDQFH� YLV�j�YLV� GHV� DXWUHV� SD\V� SURGXFWHXUV
DXJPHQWH�FRQVWDPPHQW�
/D� UpGXFWLRQ� GHV� LPSDFWV�� j� OD� IRLV� SRXU� GHV�PRWLIV� GH� VDQWp� HW� GH� SURWHFWLRQ� GH
O¶HQYLURQQHPHQW� VRQW� ODUJHPHQW� DGPLV� �1RUPHV� DQWL�SROOXWLRQ�� SURWRFROH� GH�.\RWR��
&HWWH� UpGXFWLRQ� SHXW� rWUH� DWWHLQWH� GqV� DXMRXUG¶KXL� DYHF� WUqV� SHX� G¶LQYHVWLVVHPHQWV
VXSSOpPHQWDLUHV�j�O¶DLGH�GHV�WUROOH\EXV��,O�YD�GH�VRL�TX¶XQ�UHSRUW�GX�WUDILF�DXWRPRELOH
VXU� OHV� WUDQVSRUWV� SXEOLFV� j� WUDFWLRQ� pOHFWULTXH� DJLW� FRPPH� XQ� FRHIILFLHQW
PXOWLSOLFDWHXU�VXU�OHV�JDLQV�DWWHQGXV�

3.2 Evolution du prix des carburants

/¶H[SpULHQFH�PRQWUH�TX¶LO�HVW�WUqV�GLIILFLOH�GH�SUpYRLU�j�PR\HQ�HW�ORQJ�WHUPH�OH�SUL[�GX
SpWUROH� HW� GRQF� O¶pYROXWLRQ� GH� FHOXL� GHV� FDUEXUDQWV�� &HSHQGDQW�� DX� FRXUV� GHV� ��
GHUQLqUHV�DQQpHV��O¶DXJPHQWDWLRQ�GX�SUL[�77&�GX�GLHVHO�j�OD�SRPSH�Figure 4��FDOFXOpH
HQ�PR\HQQH�DQQXHOOH�HW� HQ� IUDQFV� FRQVWDQWV� DWWHLQW� ���� /¶DXJPHQWDWLRQ� VXELH� SDU
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OHV� HQWUHSULVHV� GH� WUDQVSRUWV� SXEOLFV� HVW� HQFRUH� SOXV� pOHYpH� HQ� UDLVRQ� GX
UHPERXUVHPHQW�SDUWLHO�GH�O¶LPS{W�VXU�OHV�KXLOHV�PLQpUDOHV�HW�GX�SUL[�GH�JURV�DFFRUGp�

Figure 4 – Evolution du prix du diesel à la pompe entre 1996 et 20066

3.3 Nouveaux trolleybus entre 1970-2010

/H�UHQRXYHOOHPHQW�GHV�WUROOH\EXV�HVW�FDUDFWpULVp�SDU�GHV�F\FOHV�PDUTXpV���Figure 5�
/H� SUL[� GX� SpWUROH� EUXW� HW� GRQF� OHV� YDULDWLRQV� VXU� FHOXL� GHV� FDUEXUDQWV� H[HUFH� XQH
LQIOXHQFH�QHWWH�VXU�OH�QRPEUH�GH�WUROOH\EXV�PLV�HQ�VHUYLFH�HQ�6XLVVH�

                                                          
6 «Evolution des prix des carburants à la pompe» , Union Pétrolière Suisse, 2006
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Figure 5 – Trolleybus mis en service et prix du pétrole entre 1970 et 2010

/D�WHQGDQFH�DFWXHOOH�HW�SRXU�OHV�DQQpHV�j�YHQLU�DX[�SUL[�pOHYpV�GHV�FDUEXUDQWV�ODLVVH
pJDOHPHQW�SHQVHU�j�XQ�QLYHDX�GH�FRPPDQGH�pOHYp��&HWWH�VLWXDWLRQ�SURILWH�DXVVL�ELHQ
j�OD�KDXVVH�GH�OD�TXDOLWp�GHV�RIIUHV�HQ�PDWLqUH�GH�WUROOH\EXV�TX¶j� OD�EDLVVH�GHV�SUL[
XQLWDLUH�

3.4 Les VMCV, un cas semblable aux VBSH

$X�GpEXW�GHV�DQQpHV�������OHV�WUDQVSRUWV�SXEOLFV�GH�OD�5LYLHUD��90&9��H[SORLWDQW�XQH
VHXOH� OLJQH� GH� WUROOH\EXV� GDQV� XQH� UpJLRQ� WRXULVWLTXH�� VH� WURXYDLHQW� GDQV� XQH
VLWXDWLRQ� FRPSDUDEOH� DX[� WUDQVSRUWV� SXEOLFV� GH� 6FKDIIKRXVH�� '¶XQ� SRLQW� GH� YXH
WHFKQLTXH��OD�VLWXDWLRQ�pWDLW�HQFRUH�SOXV�FRPSOH[H�SRXU�SOXVLHXUV�UDLVRQV��/¶HQWLHU�GX
SDUF� ���� YpKLFXOHV�� GHYDLW� rWUH� UHQRXYHOp�� GDQV� XQH� SpULRGH� R�� OH� PDUFKp� GX
WUROOH\EXV� pWDLW� DX� SOXV� EDV�� HQ� UDLVRQ� GX� IDLEOH� QLYHDX� GH� FRPPDQGHV�� &HFL
LPSOLTXDLW� GH� IDLW� GHV� SUL[� XQLWDLUHV� WUqV� pOHYpV� SRXU� GHV� VROXWLRQV� WHFKQLTXHV
REVROqWHV��'H�SOXV�OD�OLJQH�DpULHQQH�HW�OH�GpS{W�GHYDLHQW�rWUH�UHFRQVWUXLWV�
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/H� UpVHDX� GH� WUROOH\EXV� D� pWp� PDLQWHQX� JUkFH� j� XQ� HQJDJHPHQW� LPSRUWDQW� GH
O¶HQWUHSULVH�HW�j� O¶DFTXLVLWLRQ�G¶XQ� WUROOH\EXV�DUWLFXOp�j�SODQFKHU� VXUEDLVVp�� DGDSWp�j
O¶H[SORLWDWLRQ�� ,O�GRQQH�HQWLqUH�VDWLVIDFWLRQ�j� O¶H[SORLWDQW�HW�DX[�FOLHQWV�GHSXLV������
8QH�H[WHQVLRQ�GH�OD�OLJQH�HVW�SUpYXH�j�PR\HQ�WHUPH�

3.5 Extensions de réseau

3OXVLHXUV�H[WHQVLRQV�UpFHQWHV�RQW�pWp�UpDOLVpHV�HQ�6XLVVH�FHV�GHUQLqUHV�DQQpHV�

Tableau 2

Année Ville Ligne Nouveau terminus Longueur

[km]

2002 Lausanne  8 Paudex / Verrière 0.82

2004 Lucerne  7 Unterlöchli 0.74

2004 Genève  3 Grand-Saconnex / Gardiol 1.22

2005 Fribourg  2 Villars-sur-Glâne / Les Dailles 1.23

2005 Berne 12 Centre Paul Klee 0.66

2007 Genève  7 Hôpital 1.45

&KDFXQH�GH� FHV�H[WHQVLRQV�G¶XQ�NLORPqWUH�HQ�PR\HQQH�GpPRQWUH�TXH� FH�PRGH�GH
WUDQVSRUW�JDUGH�WRXWH�VRQ�DWWUDFWLYLWp�DXVVL�HQ�6XLVVH��&HV�QRXYHDX[�WURQoRQV�RQW�pWp
UpDOLVpV�GDQV�GHV�TXDUWLHUV�UpVLGHQWLHOV�RX�FRPPH�LQWHUFRQQH[LRQ�GH�S{OHV�G¶DFWLYLWp�
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4. Schaffhouse

4.1 Variantes

4XDWUH� YDULDQWHV�� GRQW� XQH� DYHF� GHX[� RSWLRQV� RQW� pWp� SURSRVpHV� SRXU� DQDO\VH� �
Figure 6�
- 9DULDQWH�©�7UROOH\EXV�ª
- 9DULDQWH�©�%XV�GLHVHO�ª�GqV�����
- 9DULDQWH�©�%XV�GLHVHO�ª�GqV�����
- 9DULDQWH�©�%XV�j�JD]�ª�GqV��������RSWLRQ�JD]�QDWXUHO
- 9DULDQWH�©�%XV�j�JD]�ª�GqV��������RSWLRQ�ELRJD]

Figure 6 – Diagramme de mise en place des variantes

Trolleybus

+ autobus diesel

Engagement de 
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Variante 

« Trolley »

Variante 

« Bus à gaz »

dès 2011

Variante 

« Bus diesel »

dès 2011

Variante 

« Bus diesel »

dès 2009

/HV�WUDYDX[�GqV�MXLOOHW������j�1HXKDXVHQ�QpFHVVLWHQW�O¶HQJDJHPHQW�GH�GHX[�DXWREXV
GLHVHO�SRXU�DVVXUHU�O¶H[SORLWDWLRQ�GH�OD�OLJQH���

4.2 Extensions de réseau

/DQJULHW� HVW� XQ� TXDUWLHU� G¶KDELWDWLRQ� R�� XQ� PR\HQ� GH� WUDQVSRUW� UHVSHFWXHX[� GH
O¶HQYLURQQHPHQW�HW�GHV�ULYHUDLQV�VHUDLW�OH�ELHQYHQX��(Q�HIIHW��DYHF�XQH�OLJQH�H[SORLWpH
GH���K���j���K���SDU�DXWREXV��OH�JDLQ�REWHQX�SDU�OD�PHLOOHXUH�DFFHVVLELOLWp�HVW�UpGXLW
SDU�O¶DXJPHQWDWLRQ�GX�EUXLW�
/H� TXDUWLHU� G¶KDELWDWLRQ� ©�/HV�'DLOOHV�ª� j� 9LOODUV�VXU�*OkQH� �)ULERXUJ�� SURILWH� GHSXLV
�����GH� O¶H[WHQVLRQ�GH� O¶pOHFWULILFDWLRQ�GH� OD� OLJQH���� � ORQJWHPSV�GHPDQGpH�SDU� OHV
KDELWDQWV�FRQFHUQpV�
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5. Analyse des variantes

5.1 Point clef

'DQV� OH� FDOFXO� GHV� FKDUJHV� G¶H[SORLWDWLRQ� LQWHUYLHQW� OH� FR�W� GH� O¶pQHUJLH�� /H� SUL[� GH
O¶pOHFWULFLWp� IRXUQLH�SDU� OHV�VHUYLFHV� LQGXVWULHOV�HVW� WUqV�GLIIpUHQW� VHORQ� VL� FH� VRQW� OHV
(:6� �6FKDIIKRXVH�� RX� OHV� (.6� �1HXKDXVHQ�� TXL� VRQW� FRQVLGpUpV�� 'DQV� OH� UDSSRUW
G¶pWXGH�,QIUDV��OH�FDOFXO�pFRQRPLTXH�D�pWp�UpDOLVp�DYHF�XQ�WDULI�XQLTXH��OH�SOXV�pOHYp
������ FW�N:K�� HW� LQWURGXLW� XQH� GLVWRUVLRQ� DQQXHOOH� HQ� GpIDYHXU� GX� WUROOH\EXV
G¶HQYLURQ�&+)���
����RX�&+)����
����VXU�OD�YDOHXU�DFWXDOLVpH�QHWWH��Tableau 3��
/D� FDXVH� GHV� WDULIV� pOHYpV� SUDWLTXpV� SDU� OHV� (:6�� �SRXU� XQ� WHO� QLYHDX� GH
FRQVRPPDWLRQ�HW�GH�SXLVVDQFH��HVW�YUDLVHPEODEOHPHQW�OLpH�j�OD�SDUW�LPSRUWDQWH�GH�OD
SULPH� GH� SXLVVDQFH� GDQV� OH� SUL[� WRWDO� GX� N:K� OLYUp�� 8QH� QRXYHOOH� QpJRFLDWLRQ� GH
FRQWUDW�FRQVLGpUDQW� OHV�9%6+�FRPPH�XQ�VHXO�FOLHQW�GHV�(:6�DOLPHQWp�VXU�SOXVLHXUV
VLWHV� GHYUDLW� SHUPHWWUH� GH� IDLUH� EDLVVHU� VHQVLEOHPHQW� OH� PRQWDQW� GHV� SULPHV� GH
SXLVVDQFHV�
8QH� DXWUH� YRLH� FRQVLVWHUDLW� j� FRQVHUYHU� OH� QLYHDX� GH� SUL[� DFWXHO� GX� FRXUDQW� HW� GH
JDUDQWLU� O¶DSSURYLVLRQQHPHQW� pOHFWULTXH� DYHF� OD� SURPRWLRQ� GX� UHQRXYHODEOH� ORFDO
�SHWLWH� K\GUDXOLTXH�� ELRPDVVH�� VRODLUH�� pROLHQ�� HOOH� UHMRLQW� OHV� PHVXUHV� GH
FRPSHQVDWLRQ�HQYLVDJpHV�

5.2 Points ouverts

/¶pPLVVLRQ�GH�SDUWLFXOHV�ILQHV�OLpH�j�O¶H[SORLWDWLRQ�G¶DXWREXV�(XUR���RX���VXU�OD�OLJQH
�� FRUUHVSRQG� j� ��� NJ�DQ� GH� VXLHV� YUDLVHPEODEOHPHQW� KDXWHPHQW� FDQFpULJqQHV�
&RQWUDLUHPHQW� j� OD� WDEHOOH� ��� TXL� PHQWLRQQH� ������ J�NP�� OH� QLYHDX� G¶pPLVVLRQ� HQ
H[SORLWDWLRQ�UpHOOH�V¶pWDEOLW�j�HQYLURQ�������J�NP��SRXU�GHV�DXWREXV�DUWLFXOpV�FH�TXL
FRUUHVSRQG�j�OD�OLPLWH�(XUR�����DXWRULVpH�
/D�UpGXFWLRQ�GX�EUXLW�LPSOLTXH�GHV�PHVXUHV�TXL�FR�WHQW�JpQpUDOHPHQW�H[WUrPHPHQW
FKHU��/HV�&))���RQW�GpILQL�XQH�VWUDWpJLH�DFWLYH�GH�UpGXFWLRQ�GX�EUXLW�HQ�DWWDTXDQW�OH
SUREOqPH�SULQFLSDOHPHQW�j�OD�VRXUFH��j�VDYRLU� OH�PDWpULHO� URXODQW��6L�QpFHVVDLUH�GHV
WUDYDX[�G¶LQVWDOODWLRQ�GH�SDURLV�DQWL�EUXLW�RX�j�O¶LQWpULHXU�GHV�EkWLPHQWV�VRQW�HQWUHSULV�
8Q�FUpGLW�GH�������PLD�GH�IUDQFV�D�pWp�DOORXp�
                                                          
7 « Strom Tarif »  - EWS, Stätische Werke Schaffhausen und Neuhausen am Rheinfall, 2006
8 Matthias Lebküchner, «Zukunft des Trolleybusbetriebes » - VBSH, Infras, 2007
9 Meinrad Signer, « Euro IV / V /EEV / VI Diesel- und Gasmotoren Vergleich und Aussichten» – VÖV Tagung
   9./10. Mai 2006 Thun, Iveco Irisbus
10 « Silence » - Brochure de lutte contre le bruit, CFF, 2000
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/HV� PHVXUHV� VXU� VLWH� GpPRQWUHQW� TXH� GDQV� OHV� UXHV� R�� OH� YROXPH� GH� WUDILF� HVW
LQIpULHXU�j���
����YpKLFXOHV�MRXU�� OD�FLUFXODWLRQ�GHV�DXWREXV�GLHVHO�FRQWULEXH� MXVTX¶j
���� GHV� QXLVDQFHV� VRQRUHV���� $LQVL�PrPH� VL� OHV� QLYHDX[� G¶LPPLVVLRQ� QH� VRQW� SDV
GpSDVVpV�HQ�FH�TXL�FRQFHUQH�6FKDIIKRXVH�� LO�Q¶HVW�SDV�DFFHSWDEOH�G¶DXJPHQWHU�G¶XQ
IDFWHXU������G%��OH�EUXLW�DX�SDVVDJH�GHV�EXV��'DQV�OH�FDV�SDUWLFXOLHU��DXFXQH�PHVXUH
GH�FRPSHQVDWLRQ�Q¶HVW�SUpYXH�
/D� FRQVRPPDWLRQ� G¶pQHUJLH� SULPDLUH� HW� SOXV� SDUWLFXOLqUHPHQW� G¶pQHUJLH� SULPDLUH
QRQ�UHQRXYHODEOH�HVW�XQ�ERQ�LQGLFDWHXU�GH�O¶HIILFLHQFH�HW�GHV�LPSDFWV�G¶XQ�SURFHVVXV�

Figure 7 – Energie primaire non renouvelable par variante de traction
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5.3 Comparaison économique

/D�FRPSDUDLVRQ�GHV�FR�WV�GHV�GLIIpUHQWHV�YDULDQWHV�HW�RSWLRQV��JD]�QDWXUHO��ELRJD]�
GRQQH�HQ�YDOHXU�DFWXDOLVpH�QHWWH�SRXU������������

                                                          
11 « Plan des mesures d’assainissement du bruit routier selon OPB art 19 », Rép. et Canton de Genève, 1998
12 « Base de données énergie et CO2 ESU » - teaching version, EPFL – GECOS, 2003
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Tableau 3

V.A.N. en Mio CHF des investissements et coûts d’exploitation 2008-2027

« Trolley » « Bus diesel »  « Bus diesel » «  Bus à gaz » dès 2011

dès 2009 dès 2011 Gaz naturel Biogaz

23.4 17.2 17.8 20.7 22.4

5.4 Mesures de compensation

/H�UDSSRUW�G¶pWXGH�,QIUDV�UHFRPPDQGH�GH�FRQYHUWLU�HQ�DXWREXV�GLHVHO�OD�OLJQH���HW�GH
O¶DFFRPSDJQHU� GH� PHVXUHV� GH� FRPSHQVDWLRQV� HQYLURQQHPHQWDOHV�� &HV� PHVXUHV� GH
FRPSHQVDWLRQ� QH� VRQW� SDV� WUqV� GpWDLOOpHV� ����� SDJH�� HW� GLVFXWDEOHV� SRXU� SOXVLHXUV
UDLVRQV�
• 1HXWUDOLWp�GX�ELODQ�&2���

���¶����O�GLHVHO��!����W�&2�
����W�&+���!����W�&2�

$YHF�XQH�GLIIpUHQFH�GH�SUL[�GH������FW�NJ�HQWUH�OH�JD]�QDWXUHO�HW�OH�ELRJD]��XQ
PRQWDQW�DQQXHO�GH�&+)����
����GRLW�rWUH�YHUVp�j�WLWUH�GH�FRPSHQVDWLRQ�

• 1HXWUDOLWp�ILQDQFLqUH��
&+)����¶�����!�����W�&+�

/D�QHXWUDOLWp�ILQDQFLqUH�HQWUH�GLHVHO�HW�ELRJD]�FRQGXLW�DYHF�OHV�FKLIIUHV�SRXU�����
j�O¶DFKDW�DQQXHO�GH�����W�GH�&+��SRXU������W�GH�&2��QRQ�pPLV�

,O� HVW� H[WUrPHPHQW� GLIILFLOH� GH� VH� FRQYDLQFUH� GH� O¶HIILFDFLWp� UpHOOH� G¶XQH� WHOOH
GpPDUFKH��'¶DXWDQW�SOXV�TX¶HOOH�FRUUHVSRQG�XQLTXHPHQW�j�XQH�FRPSHQVDWLRQ�GX�&2�
PDLV�SDV�GHV�DXWUHV�LPSDFWV��30��12[��EUXLW���/D�QHXWUDOLWp�G¶DSUqV�ELODQ�&2��LPSOLTXH
TXH� O¶DFKDW�GX�ELRJD]�SHUPHWWH�G¶DXJPHQWHU�GH� OD�PrPH�TXDQWLWp� OD�SURGXFWLRQ�GH
ELRJD]� HW� TX¶LO� Q¶\� D� SDV� G¶DXWUH� PR\HQ� PRLQV� FR�WHX[� G¶\� DUULYHU�� &H� Q¶HVW� SDV
IRUFpPHQW�pYLGHQW�j�GpPRQWUHU�
/D�QHXWUDOLWp�ILQDQFLqUH�SDU�UDSSRUW�DX�ELRJD]�D�HQFRUH�PRLQV�GH�VHQV��YX�TXH�FHWWH
FRPSHQVDWLRQ�JpQqUH�GHV�FR�WV�WRWDX[�DXVVL�pOHYpV�TX¶XQH�H[SORLWDWLRQ�GH�EXV�j�JD]
DOLPHQWp�SDU�GX�ELRJD]�j�ODTXHOOH�LO�HVW�UHQRQFp��Tableau 3��
'DQV� WRXV� OHV� FDV�� OD� YLVLELOLWp� G¶XQH� WHOOH� FRPSHQVDWLRQ� HVW� WUqV� IDLEOH�� OD� YLDELOLWp
ILQDQFLqUH� FRPSURPLVH� SDU� O¶DXJPHQWDWLRQ� SUREDEOH� GX� SUL[� GX� GLHVHO� HW� O¶pWHQGXH
LQVXIILVDQWH� HQ� UDLVRQ� G¶XQH� FRPSHQVDWLRQ� SDUWLHOOH� GHV� LPSDFWV�� 'H� SOXV� HOOH
FRUUHVSRQG�j�XQH�VXEYHQWLRQ�pFRQRPLTXH�LQRSSRUWXQH��GRQW�OH�FDGUH�UHVWH�j�GpILQLU�
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5.5 Synthèse

3DUPL� OHV�TXDWUH�YDULDQWHV�DQDO\VpHV��FHOOH�j�JD]�GRLW�rWUH�pFDUWpH�UDSLGHPHQW�SRXU
SOXVLHXUV�UDLVRQV�

• /¶RSWLRQ�ELRJD]�JpQqUH�GHV�FR�WV�WURS�pOHYpV�HQ�FRPSDUDLVRQ�DYHF�OH�WUROOH\EXV�HW
SUpVHQWH�XQH�PLVH�HQ�SODFH� WHFKQLTXHPHQW�FRPSOH[H�HW�GLVFXWDEOH��/H�ELRJD]�D
GH�PHLOOHXUHV�DSSOLFDWLRQV�TXH�OD�WUDFWLRQ�G¶DXWREXV�XUEDLQV�

• /¶RSWLRQ� JD]� QDWXUHO� JpQqUH� GHV� FR�WV� WURS� pOHYpV� HQ� FRPSDUDLVRQ� DYHF� OH� EXV
GLHVHO�HW�SUpVHQWH�DFWXHOOHPHQW�GHV�DYDQWDJHV�LQVXIILVDQWV�SDU�UDSSRUW�j�FHOXL�FL�
/D�FRQVRPPDWLRQ�G¶pQHUJLH�SULPDLUH�HVW�DXJPHQWpH�VLJQLILFDWLYHPHQW�SDU�UDSSRUW
DX�GLHVHO��OH�SUL[�GX�JD]�HVW�GDQV�WRXV�OHV�FDV�LQGH[p�VXU�FHOXL�GX�SpWUROH�

(Q�6XLVVH��WRXWHV�OHV�YLOOHV�H[SORLWDQW�GHV�WUROOH\EXV���j�O¶H[FHSWLRQ�GH�%kOH�HW�%HUQH
TXL�RQW� RSWp� SRXU� OH� ELRJD]� �� RQW� UpFHPPHQW� UHQRXYHOp� OHXU� SDUF� GH� WUROOH\EXV� RX
GpFLGp� GH� OH� IDLUH�� &HOD� GpPRQWUH� FODLUHPHQW� O¶LQWpUrW� GDQV� OH� FRQWH[WH� DFWXHO� GH
SRXUVXLYUH�O¶H[SORLWDWLRQ�GH�FH�W\SH�GH�YpKLFXOHV��/D�GpFLVLRQ�GH�OD�9LOOH�UKpQDQH�GRLW
HQFRUH�rWUH�DFFHSWpH�HQ�YRWDWLRQ�SRSXODLUH� OH���� MXLQ������� OH� VRXWLHQ�SROLWLTXH� VH
UHQIRUFH�j�PHVXUH�TXH�OH�SUL[�GHV�FDUEXUDQWV�HW�OH�QLYHDX�GHV�LQGLFDWHXUV�GH�SROOXWLRQ
DXJPHQWHQW�� /¶XWLOLVDWLRQ� GHV� EXV� j� ELRJD]� GDQV� OD� &DSLWDOH� HVW� OLpH� j� OD� SKDVH
WUDQVLWRLUH�GH�OD�FRQVWUXFWLRQ�GHV�QRXYHOOHV�OLJQHV�GH�WUDP�©�:HVW�ª��/DXVDQQH�D�SRXU
VD� SDUW� GpPDUUp� OH� UHQRXYHOOHPHQW� SRUWDQW� VXU� O¶DFTXLVLWLRQ� GH� ���� QRXYHDX[
WUROOH\EXV�HW�V¶LQWpUHVVH�YLYHPHQW�j� UpDOLVHU�XQH�FRPPDQGH�JURXSpH�DYHF�SOXVLHXUV
DXWUHV�YLOOHV�VXLVVHV�DILQ�GH�UpGXLUH�OHV�FR�WV�XQLWDLUHV�

/H�VHXO�PRWLI�GH�FRQYHUWLU�XQH�OLJQH�GH�WUROOH\EXV�HQ�DXWREXV�UpVLGH�HQ�OD�GLPLQXWLRQ
HVSpUpH� GHV� FR�WV�� 'DQV� FHWWH� ORJLTXH�� OD� YDULDQWH� %XV� GLHVHO� GqV� ����� GRLW� rWUH
pFDUWpH�DX�SURILW�G¶XQH�FRQYHUVLRQ�GqV�������&HSHQGDQW�� UpGXLUH� OHV� FR�WV�QH�SHXW
rWUH� O¶XQLTXH� REMHFWLI� G¶XQ� H[SORLWDQW�� '¶DXWDQW� SOXV� TXH� OH� FDOFXO� GHV� FR�WV� GHV
YDULDQWHV� VH� EDVH� VXU� O¶K\SRWKqVH� GLVFXWDEOH� G¶XQ� SUL[� GX� GLHVHO� FRQVWDQW�� 8QH
DXJPHQWDWLRQ� DQQXHOOH� GX�SUL[� GX�GLHVHO� LGHQWLTXH� j� FHOOH� FRQVWDWpH� HQWUH� ����� HW
����������SDU�DQ��UpGXLUDLW�FRQVLGpUDEOHPHQW�O¶pFRQRPLH�DWWHQGXH�
/HV� PHVXUHV� GH� FRPSHQVDWLRQ� SURSRVpHV� Q¶RQW� SDV� XQH� EDVH� VXIILVDPPHQW� VROLGH
SRXU�PRWLYHU� XQH� FRQYHUVLRQ� GX� WUROOH\EXV� YHUV� GHV� EXV� GLHVHO� VXU� OD� OLJQH� �� GHV
7UDQVSRUWV�SXEOLFV�GH�6FKDIIKRXVH��/¶H[SORLWDWLRQ�GHV�WUROOH\EXV�GRLW�rWUH�SRXUVXLYLH�
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6. Conclusions

/H�FRQWH[WH�pQHUJpWLTXH�PRQGLDO�VXELW�GHV�FKDQJHPHQWV�FRQVLGpUDEOHV�� OD�WHQGDQFH
YHUV� XQ� DSSURYLVLRQQHPHQW� SOXV� GLIILFLOH� HW� GHV� SUL[� SOXV� pOHYpV� GHV� FDUEXUDQWV
IRVVLOHV� VH�GHVVLQH��8Q�HQVHPEOH�GH�PHVXUHV� ORFDOHV� FRRUGRQQpHV�GRLW� rWUH�PLV�HQ
SODFH�� OH� PDLQWLHQ� HW� O¶H[WHQVLRQ� GHV� UpVHDX[� GH� WUROOH\EXV� HQ� IDLW� SDUWLH�
SULQFLSDOHPHQW� SRXU� GHV� UDLVRQV� pQHUJpWLTXHV� HW� HQYLURQQHPHQWDOHV�� 'H� QRPEUHX[
H[HPSOHV� UpFHQWV� GH� QRXYHOOHV� OLJQHV� GH� WUROOH\EXV� GDQV� OH� PRQGH� HW� HQ� 6XLVVH
SURXYHQW� O¶DFWXDOLWp� HW� O¶DWWUDFWLYLWp� GH� FH� PR\HQ� GH� WUDQVSRUW�� /HV� YLOOHV� GH
6FKDIIKRXVH� HW� 1HXKDXVHQ� GLVSRVHQW� GpMj� G¶XQH� WHOOH� LQIUDVWUXFWXUH� TX¶LO� V¶DJLW� GH
PRGHUQLVHU� HW� G¶DGDSWHU�� /HV� FULWqUHV� pFRQRPLTXHV� VRQW� GpWHUPLQDQWV� GDQV� O¶pWXGH
,QIUDV�SRXU�OD�YDULDQWH�SURSRVpH��DORUV�PrPH�TXH�WRXWHV�OHV�PHVXUHV�G¶pFRQRPLH�VXU
O¶DFKDW�G¶pOHFWULFLWp�Q¶RQW�SDV�pWp�DQDO\VpHV��/HV�PHVXUHV�GH�FRPSHQVDWLRQ�SURSRVpHV
QH�VRQW�j�FH�VWDGH�SDV�DVVH]�GpWDLOOpHV�SRXU�FRQVWLWXHU�XQH�DOWHUQDWLYH�VDWLVIDLVDQWH
DX�WUROOH\EXV��7RXWH�H[WHQVLRQ�SDU�UDSSRUW�j�OD�SURSRVLWLRQ�DFWXHOOH�UHQFKpULW�HQFRUH
OD�YDULDQWH�EXV�GLHVHO�HW�O¶DPqQH�DX�QLYHDX�GH�OD�YDULDQWH�WUROOH\EXV�

3RXU�WRXWHV�FHV�UDLVRQV��O¶H[SORLWDWLRQ�GX�WUROOH\EXV�GRLW�rWUH�SRXUVXLYLH�j�6FKDIIKRXVH
HW�1HXKDXVHQ�DP�5KHLQIDOO�

$YHF�GHV� VRXUFHV� G¶pQHUJLHV� UHQRXYHODEOHV� VRXWHQXHV�SDU� O¶XWLOLVDWLRQ�GH� OD� WUDFWLRQ
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