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1. Einleitung

1.1 Lokaler Zusammenhang

'LH�9%6+�OLHVVHQ�XQWHUVXFKHQ��RE�HV�RSSRUWXQ�VHL��DXI�GHU�/LQLH����HLQHU�GHU
+DXSWDFKVHQ�LKUHV�1HW]HV��GHQ�7UROOH\EXVEHWULHE�ZHLWHU]XI�KUHQ��=X�GLHVHP�=ZHFN
EHDXIWUDJWHQ�VLH�GDV�%HUDWXQJVXQWHUQHKPHQ�,QIUDV�PLW�GHU�'XUFKI�KUXQJ�HLQHU
HQWVSUHFKHQGHQ�6WXGLH���'HU�%HULFKW�VWHOOW�GHP�ZHLWHUHQ�%HVWHKHQ�GHV
7UROOH\EXVEHWULHEV�DXIJUXQG�VHLQHU�.RVWHQVWUXNWXU�HLQH�XQJ�QVWLJH�3URJQRVH�DXV�

(V�PXVV�EHWRQW�ZHUGHQ��GDVV�GUHL�+\SRWKHVHQ�VWLOOVFKZHLJHQG�YRUDXVJHVHW]W�ZXUGHQ�
• .HLQH�GHWDLOOLHUWH�%HZHUWXQJ�GHU�$XVZLUNXQJHQ�DXI�/HEHQVTXDOLWlW�GHU�(LQZRKQHU
• 7UHLEVWRIISUHLVH�XQG��YHUI�JEDUNHLW�VLQG�NRQVWDQW�XQG�ELV������JHVLFKHUW
• 'LH�JOREDOH�(QHUJLHHIIL]LHQ]�ZXUGH�QLFKW�XQWHUVXFKW
8P�GLH�VHKU� WHFKQLVFKH�6LFKW�GHU� ,QIUDV�%HULFKW� ]X� UHODWLYLHUHQ�� VWHOOW� GLHVHU�%HULFKW
YRQ� DOOJHPHLQ� ELV� JDQ]� VSH]LILVFK� GLH� $VSHNWH� GHV� 9HUNHKUVPLWWHOV� 7UROOH\EXV� LQ
=XVDPPHQJDQJ�PLW�GHU�KHXWLJHQ�XQG�]XN�QIWLJHQ�(QWZLFNOXQJ�YRU�

1.2 Globaler Zusammenhang

'HU� 7UROOH\EXV� KDW� GLH� =XNXQIW� QRFK� YRU� VLFK�� 'LH� +DXSWJU�QGH� VLQG� YRQ
HQHUJHWLVFKHU��XPZHOWIUHXQGOLFKHU�XQG�JHVHOOVFKDIWOLFKHU�1DWXU��0LW�HLQHU�HUZHLWHUWHQ
6LFKW� NDQQ� PDQ� IHVWVWHOOHQ�� GDVV� GHU� $QWULHEVHQHUJLH� HLQ� HQWVFKHLGHQGHV� *HZLFKW
�PHKU�DOV������LQ�GHU�6XPPH�6FKDGVWRII�$XVVWRVV��YRQ�$XWREXV�7UROOH\EXV��%HWULHE
KDW�� ,P� *HJHQWHLO� LQ� GHU� SUR� .LORPHWHU�� .RVWHQEHU�FNVLFKWLJXQJ� GDV� *HZLFKW� GHU
(QHUJLHNRVWHQ� LVW� IDVW� YHUQDFKOlVVLJEDU� ��� ELV� ����� 'LHVH� 5HODWLRQ� ZLUG� GXUFK� GLH
1XW]XQJ�GHU�6WUDVVHQLQIUDVWUXNWXU�QLFKW�YHUlQGHUW��GD�VLH�EHL�EHLGHQ�7UDNWLRQVDUWHQ
LQ�HWZD�JOHLFK�LVW�

$XI�*UXQG�GHV�.RVWHQNULWHULXPV��XQG�QRFK�PHKU�PLW�GHU�%HWULHEVIOH[LELOLWlW��N|QQWHQ
$XWREXV��XQG�7UROOH\EXVEHWULHE� DOV� EHOLHELJ� XQWHUHLQDQGHU� DXVWDXVFKEDU� DQJHVHKHQ
ZHUGHQ�� 'LH� .XQGHQ�� JHZLVVH� 6WHXHU]DKOHU� XQG� 3ROLWLNHU� EHZHUWHQ� MHGRFK� GHQ
7UROOH\EXV�DXIJUXQG�VHLQHU�JOREDOHQ�XQG�ORNDOHQ�/HLVWXQJHQ�DOV�EHVVHUH�/|VXQJ�

                                                          
1 Matthias Lebküchner, «Zukunft des Trolleybusbetriebes » - VBSH, Infras, 2007
2  Olivier Jolliet, « Développement durable – Défis pour l’environnement », EPFL, 2003
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$QGHUVHLWV� HUZDUWHQ� GLH� ([SHUWHQ�� GHV� (UG|ONRQ]HUQHV� 7RWDO� GDV
(UG|OI|UGHUPD[LPXP��3HDN�2LO��LP�=HLWUDXP��������������'LHVHU�=HLWKRUL]RQW�LVW�PLW
GHU� /HEHQVGDXHU� YRQ� )DKU]HXJHQ� YHUJOHLFKEDU�� GLH� ELV� ����� LQ� %HWULHE� JHVHW]W
ZHUGHQ��1DFK�GHP�3HDN�2LO�NDQQ�GDV�1LYHDX�GHV�(QHUJLHYHUEUDXFKV�QXU�GXUFK�GHQ
8PVWLHJ�DXI�DQGHUH�SULPlUH�(QHUJLHTXHOOHQ�ZLH��(UGJDV�JHKDOWHQ�ZHUGHQ��-HGRFK�LVW
GDV�(UGJDV��RGHU�:DVVHUVWRII��I�U�GHQ�$QWULHE�YRQ�)DKU]HXJHQ�DXV�ILQDQ]LHOOHQ�XQG
HQHUJHWLVFKHQ� *U�QGHQ� SUREOHPDWLVFK�� ,P� XUEDQHQ� /HEHQVUDXP� ELHWHQ� GLH
PRGHUQVWHQ�7UROOH\EXVVH�HLQH�EHZlKUWH�WHFKQRORJLVFKH�/|VXQJ�DQ��6LH�HUODXEHQ�HLQH
UDWLRQDOH� (QHUJLHQXW]XQJ� EHL� EHPHUNHQVZHUWHU� /HLVWXQJVELODQ]�� ,Q� GHQ� QlFKVWHQ
0RQDWHQ� �-DKUHQ�� ZHUGHQ� LQ� GHQ� 7UROOH\EXVVHQ� (QHUJLHVSHLFKHU� �6XSHUFDS�
HLQJHEDXW��XP�GLH�9HUVRUJXQJ�PLW�HOHNWULVFKHU�(QHUJLH�EHL�JDQ]]HLWOLFKHU�$XWRQRPLH
GHV� )DKU]HXJV� �DXFK� EHL� 6WUHFNHQWUHQQHUQ� XQG� YRP� 8QWHUZHUN� ZHLW� HQIHUQWHQ
6WUHFNHQ��]X�JHZlKUHQ��'DPLW�YHUVFKZLQGHQ�DXFK�GLH� OHW]WHQ�ZLFKWLJVWHQ�1DFKWHLOH
GHV�7UROOH\EXVEHWULHEHV�

                                                          
3  Yves-Louis Darricarrère, « Notre énergie en partage »  Rapport sociétal et environnemental, TOTAL, 2003
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2. Welt

2.1 Energie

$XV� PHKUHUHQ� *U�QGHQ� ZLUG� GHU� YHUQ�QIWLJVWH� (LQVDW]� GHU� (QHUJLH� HLQH
1RWZHQGLJNHLW��,Q�GHU�:HOW�LVW�GDV�(UG|O�GLH�KHXWLJH�+DXSWHQHUJLHTXHOOH����Figur 1�
'DV�(UG|O�ZLUG� ]X�PHKU�DOV� �����DOV� (QHUJLHTXHOOH�� EHQXW]W�� GDYRQ������ I�U� GHQ
9HUNHKU�XQG������I�U�GLH�+HL]XQJ���Figur 2�

Figur 1 – Weltweite Verteilung der primären Energiequellen 2000

Erdöl: 40%

Kohle: 23%

Erdgas: 22%

Erneuerbar: 8%

Kernkraft: 7%

Figur 2 – Weltweite Nutzung des Erdöles 2000

Verkehr: 50%

Heizung: 28%

Petrochemie: 9%

Elektrizität: 8%

Andere: 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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'LH�DXV�GHP�(UG|O�JHZRQQHQHQ�7UHLEVWRIIH� OLHIHUQ�PHKU�DOV������GHU�(QHUJLH�GHV
9HUNHKUV��'HU�6WUDVVHQYHUNHKU�YHUEUDXFKW�����GHU�7UHLEVWRIIQDFKIUDJH���Figur 3�
Figur 3 – Weltweite Verteilung der Energienutzung des Verkehrs im Jahr 2000

Strasse: 80%

Luft: 10%

See: 5%

Andere: 5%

'LH�EHLGHQ�+DXSWQXW]XQJHQ�GHV�(UG|OV�DOV�(QHUJLHOLHIHUDQW�VLQG�GHU�9HUNHKU�XQG�GLH
+HL]XQJ�� $XI� GLHVH� %HUHLFKH� P�VVHQ� VLFK� YRU]XJVZHLVH� GLH� 0DVVQDKPHQ� ]XU
:LUNVDPNHLWVYHUEHVVHUXQJ�NRQ]HQWULHUHQ��%HLP�6WUDVVHQYHUNHKU�VWHOOW�GHU�7UROOH\EXV
GLH� HLQ]LJH� UHLQ� HOHNWULVFKH� 7UDNWLRQVDQZHQGXQJ� GDU�� GLH� XQWHU� ILQDQ]LHOO
ZHWWEHZHUEVIlKLJHQ�XQG�WHFKQLVFK�EHZlKUWHQ�%HGLQJXQJHQ�IXQNWLRQLHUW��$XVVHU�GHU
(LVHQEDKQ�� GLH� HLQH� ,QIUDVWUXNWXU� DXI� KRKHP� ,QYHVWLWLRQVQLYHDX� EHQ|WLJW�� VWHOOW� HU
DXFK� GDV� HLQ]LJH� 3RWHQWLDO� ]XU� GLUHNWHQ� 5HGXNWLRQ� YRQ� WUHLEVWRIIEHWULHEHQHQ
)DKU]HXJH�GDU�

2.2 Neue Netze

=DKOUHLFKH�QHXH�7UROOH\EXVQHW]H�ZHUGHQ�MHGHV�-DKU�ZHOWZHLW�LQ�'LHQVW�JHVWHOOW��(LQLJH
XQWHU�GLHVHQ�VLQG�
Tabelle 1

Jahr Stadt Land Fahrzeug

 -Anzahl

2003 Landskrona Schweden 3

2005 Rom Italien 30

2007 Barquisimeto Venezuela 88

'LH�(QHUJLHHIIL]LHQ]��GHU�.RPIRUW�GHU�)DKUJlVWH��GLH�G\QDPLVFKHQ�/HLVWXQJHQ�XQG�GLH
6HQNXQJ�GHU�QHJDWLYHQ�$XVZLUNXQJHQ� VLQG�QLFKW�QXU�HLQ�6FKZHL]HU�$QOLHJHQ��'LHVH
QHXHQ� /LQLHQ� VLQG� LQ� GLHVHQ�1HW]HQ� VRZRKO�+DXSW�� DOV� DXFK�(UJlQ]XQJVOLQLHQ�� � 'LH
(UNHQQEDUNHLW�GHU�6WUHFNHQI�KUXQJ�ZLUG�GXUFK�GLH�2EHUOHLWXQJHQ�YHUVWlUNW�
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3. Schweiz

3.1 Hauptsachen

Vergangenheit

+LVWRULVFK� JHVHKHQ� HUVHW]WHQ� GLH� 7UROOH\EXVVH� PHLVWHQV� YHUDOWHWH� 7UDPQHW]H� YRQ
JHULQJHU�.DSD]LWlW��'LH�8PVWHOOXQJ�GHU�DOWHQ�6WUDVVHQEDKQOLQLHQ�DXI�7UROOH\EXVOLQLHQ
ZDU�HLQ�ZLUNVDPHV�0LWWHO��XP�GLH�EHVWHKHQGH�,QIUDVWUXNWXU�ZHLWHU�QXW]HQ�]X�N|QQHQ�
$XVVHUGHP�ZDUHQ� ]X� MHQHU� =HLW� ������������ GLH� 7UROOH\EXVVH� OHLVWXQJVVWlUNHU� XQG
NRPIRUWDEOHU� DOV� GLH� 'LHVHOEXVVH�� 6HLWGHP� KDW� VLFK� GLH� /DJH� VWDUN� YHUlQGHUW�
1LFKWVGHVWRWURW]�ZDUHQ� LQ� GHU� 6FKZHL]� GHU� QHXQ]LJHU� -DKUH� GLH� $XIWUDJVE�FKHU� GHU
+HUVWHOOHU� I�U�GLH�0RGHUQLVLHUXQJ�GHV�)DKU]HXJSDUNV�IDVW�JDQ]� OHHU��ZDV�]HLJW��GDVV
GLH�/RJLN�GHU�����HU�-DKUH�QLFKW�JHlQGHUW�ZXUGH��IDVW�NHLQH�1HW]HQZLFNOXQJ��

Gegenwart

7UROOH\EXVVH�HUP|JOLFKHQ�HV��GLH�PLW�GHP�9HUNHKU� YHUEXQGHQHQ�$XVZLUNXQJHQ� YRQ
/lUP��(PLVVLRQHQ�XQG�(QHUJLHYHUEUDXFK�VS�UEDU�]X�UHGX]LHUHQ��6LH�XQWHUVW�W]HQ�GLH
DOOJHPHLQHQ�%HP�KXQJHQ�]XU�9HUEHVVHUXQJ�GHU�/XIWTXDOLWlW��'DQN�GHU�/DXIUXKH�GHV
7UROOH\EXVVHV� HQWVWHKW� I�U� GLH� )DKUJlVWH� HLQ� VHKU� DQJHKPHV� )DKUNOLPD�� ZDV� GDPLW
GHU�6LFKWEDUNHLW�GHU�6WUHFNHQI�KUXQJ�XQG�GHP�HUK|KWHQ�)DKUNRPIRUW�GLH�$WWUDNWLYLWlW
GHV� |IIHQWOLFKHQ� 9HUNHKUV� HUK|KHQ�� 6LH� SURILWLHUHQ� YRQ� HLQHU� GXUFK� GLH� .RQ]HVVLRQ
EHVWLPPWHQ� 6WUHFNH�� YRQ� GHU� VLH� LP� %HGDUIVIDOO� DEZHLFKHQ� N|QQHQ�� 'XUFK� GLH
JHPlVVLJWHQ� ,QIUDVWUXNWXULQYHVWLWLRQHQ� GLH� LKQHQ� HLJHQ� VLQG�� HUIRUGHUQ� VLH� HLQH
EHVVHUH� PLWWHOIULVWLJH� 5DXP�� XQG� 9HUNHKUVSODQXQJ�� 6LH� JDUDQWLHUHQ� HLQH� JHZLVVH
6WDELOLWlW� GHV� $QJHERWHV� I�U� GLH� .XQGHQ�� $OV� *HJHQOHLVWXQJ� I�U� LKUH� KRKH
/HEHQVGDXHU� P�VVHQ� GLH� )DKU]HXJH� GHQ� 6LFKHUKHLWV��� .RPIRUW��� =XJDQJV�� XQG
,QIRUPDWLRQVNULWHULHQ�GHU�NRPPHQGHQ�-DKUH�VR�JXW�ZLH�P|JOLFK�HQWVSUHFKHQ�
'DV� ©�7UROOH\EXV�ª� 6\VWHP� �EHUVFKUHLWHW� MHQHV� HLQHV� HLQ]LJHV� )DKU]HXJV�� 6HLQH
JOREDOH� /HLVWXQJ� LVW� DXI� GLH� 7UHQQXQJ� GHU� 3URGXNWLRQV�� XQG� 9HUEUDXFKV�� 2UWH� GHU
HOHNWULVFKHQ� (QHUJLH� ]XU�FN]XI�KUHQ�� 'HU� %HVLW]HU� NDQQ� GLH� +HUNXQIW� RGHU� 7\S� GHU
3ULPlUHQHUJLH��WKHUPLVFK��:DVVHU���:LQG���RKQH�]XVlW]OLFKH�PDWHULHOOH�,QYHVWLWLRQ�LP
*HJHQVDW]�GHQ�/LQLHQEXVVHQ�PLW�DQ�%RUGWUHLEVWRII��'LHVHO��*DV��ZlKOHQ�
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Zukunft

'HU� 6WUDVVHQYHUNHKU� NDQQ� VLFK� QLFKW� RGHU� QXU� VHKU� ODQJIULVWLJ� DXV� GHP
.RKOHQVWRII]\NOXV� �IRVVLO� RGHU� HUQHXHUEDU�� I�U� GLH� 6WUDVVHQ�� 5HLIHQ�� 3ODVWLNEDXWHLOH�
HQWIHUQHQ��HV�EHVWHKW�DXFK�JDU�NHLQH�3ULRULWlW��'HQ�ZHVHQWOLFKHQ�$QWHLO�GHV�KHXWLJHQ
.RKOHQZDVVHUVWRIIYHUEUDXFKV� LP� 9HUNHKUVEHUHLFK� YHUZHQGHW� MHGRFK� GLH
7UDNWLRQVHQHUJLH�� 'LHV� LVW� LP� VWlGWLVFKHP� /HEHQVUDXP� REMHNWLY� JHVHKHQ� ZHQLJ
ZLUNVDP��GD�HV�VLFK�XP�WKHUPLVFKH�0DVFKLQHQ�KDQGHOW��GLH�DXI�GHP�&DUQRW�3UR]HVV
EDVLHUHQ��XQG�GDVV�GLH�NDOWH�4XHOOH�QLFKWV�DQGHUHV�DOV�GLH�VWlGWLVFKH�8PZHOW� LVW�� LQ
GLH�DOOH�9HUEUHQQXQJVSURGXNWH�DXVJHVWRVVHQ�ZHUGHQ�
6R�ZHUGHQ�VLFK�]ZHL�YHUEXQGHQH�3UREOHPH�PLWWHOIULVWLJ��EHUHLQDQGHUOHJHQ�

• GLH�(QHUJLHYHUI�JEDUNHLW
• GLH�8PZHOWDXVZLUNXQJHQ

'LH� UHDOLVWLVFKVWHQ� ([SHUWHQ� LP� gOEHUHLFK� VWLPPHQ� �EHUHLQ�� GDV� ©�3HDN� 2LO�ª
�(UG|OI|UGHUPD[LPXP�� LP�=HLWUDXP������ �� ����� ]X�GHILQLHUHQ��'DV� EHGHXWHW�� GDVV
GDV�0D[LPXP�YRQ�(UG|OSURGXNWLRQ��� LQ�$QEHWUDFKW�GHU�YHUZLUNOLFKWHQ�(QWGHFNXQJHQ
XQG�,QYHVWLWLRQHQ��� LQ�GLHVHP�,QWHUYDOO�HUUHLFKW�ZLUG��XQG�GDVV�GDU�EHU� WURW]� LPPHU
JU|VVHUHU� ,QYHVWLWLRQHQ� XQG� LPPHU� DXVJHIHLOWHUHQ� 7HFKQLNHQ� GLH� MlKUOLFKH
(UG|OSURGXNWLRQ� QLFKW� HUK|KW� ZLUG�� 'LHVH� /DJH� ZLUG� DXI� GHP� 0DUNW� ]X� QHXHQ
3UREOHPHQ� I�KUHQ�� GD� HV� HQWJHJHQ� GHQ� QRUPDOHQ� 0DUNWPHFKDQLVPHQ� QLFKW� PHKU
P|JOLFK� VHLQ� ZLUG�� GLH� HUK|KWH� 1DFKIUDJH� XQG� GLH� GDPLW� VWHLJHQGHQ� 3UHLVH�PLWWHOV
HLQHU�(UK|KXQJ�GHU�)|UGHUPHQJH�]X�EHIULHGLJHQ��(V�ZLUG�VLFK�VRPLW�XP�HLQH�ZLUNOLFKH
9HUlQGHUXQJ� GHV� (U|OYHUEUDXFKV� KDQGHOQ�� GD� GLHVHU�ZHOWZHLW� IDVW� LPPHU� JHVWLHJHQ
ZDU� �DXVVHU� LQ� GHQ� -DKUHQ� QDFK� GHU� (UG|ONULVH� YRQ� ������� ZHLO� GLH� 3URGXNWLRQ� HV
HUODXEWH��,Q�(XURSD�QLPPW�GLH�IRVVLOH�(QHUJLHHU]HXJXQJ��(UG|O��(UGJDV��DE��VR�GDVV
VHLQH�$EKlQJLJNHLW�JHJHQ�EHU�GHQ�DQGHUHQ�SURGX]LHUHQGHQ�/lQGHUQ�VWHWLJ�VWHLJW�

'LH� 5HGX]LHUXQJ� GHU� 6FKDGVWRIIH� VLQG� JHVHOOVFKDIWOLFK� VRZRKO� DXV� *HVXQGKHLW�� DOV
DXFK�DXV�8PZHOWVFKXW]JU�QGHQ�ZHLWJHKHQG�DN]HSWLHUW� �XPZHOWIUHXQGOLFKH�1RUPHQ�
.\RWR�3URWRNROO���'LHVH�5HGX]LHUXQJ�NDQQ�DE�KHXWH�PLW�VHKU�JHULQJHUHQ�]XVlW]OLFKHQ
,QYHVWLWLRQHQ�PLW�+LOIH�GHV�7UROOH\EXVVHV�HUUHLFKW�ZHUGHQ��(V� LVW�RIIHQVLFKWOLFK��GDVV
HLQH� 9HUODJHUXQJ� GHV� $XWRYHUNHKUV� DXI� HOHNWULVFK� EHWULHEHQH� |IIHQWOLFKH
9HUNHKUVPLWWHO� GLH� :LUNXQJ� GHU� 6FKDGVWRIIHGXNWLRQ� PLW� HLQHP� YHUYLHOIlOWLJHQGHQ
.RHIIL]LHQWHQ�PDVVLY�YHUVWlUNW�
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3.2 Entwicklung der Treibstoffpreise

(UIDKUXQJVJHPlVV� LVW� HV� VFKZLHULJ�� GLH� PLWWHO�� XQG� ODQJIULVWLJH� (QWZLFNOXQJ� GHV
(UG|OSUHLVHV� XQG� GDPLW� DXFK� GHU� 7UHLEVWRIISUHLVH� � YRUDXV]XVHKHQ�� � ,Q� GHQ� OHW]WHQ
]HKQ�-DKUHQ�VWLHJ�GHU�'LHVHOQHWWRSUHLV�DQ�GHU�7DQNVWHOOH�SUR�-DKU�XP�GXUFKVFKQLWWOLFK
�����Figur 4��)�U�GLH�|IIHQWOLFKHQ�9HUNHKUVEHWULHEH�LVW�GLH�UHODWLYH�(UK|KXQJ�JU|VVHU�
GLHV� DXIJUXQG� GHU� 7HLOU�FNHUVWDWWXQJ� GHU� 0LQHUDO|OVWHXHU� XQG� YRQ
*URVVKDQGHOUDEDWWHQ�

Figur 4 – Diesel- und Benzin- Tankstellenpreise von 1996 bis 20066

3.3 Neue Trolleybusse von 1970 bis 2010

'LH�(UQHXHUXQJ�GHU�7UROOH\EXVIORWWHQ� LVW�GXUFK�NODUH�=\NOHQ� FKDUDNWHULVLHUW��Figur 5�
'HU� (UG|OSUHLV� XQG� GHVVHQ� 6FKZDQNXQJHQ� �EHQ� HLQHQ� GHXWOLFKHQ� (LQIOXVV� DXI� GLH
$Q]DKO�GHU�7UROOH\EXVVH�DXV��GLH�LQ�GHU�6FKZHL]�LQ�%HWULHE�JHVWHOOW�ZXUGHQ�

                                                          
6 «Tankstellenpreise» , Schweizerische Erdöl-Vereinigung, 2006
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Figur 5 – Inbetriebnahme von Trolleybussen und Erdölpreis von 1970 bis 2010

'LH� KHXWLJH� XQG� N�QIWLJH� 7HQGHQ]� KRKHU� 7UHLEVWRIISUHLVH� OlVVW� HEHQIDOOV� HLQ� KRKHV
$QWUDJVQLYHDX� HUZDUWHQ�� 'LHVH� 6LWXDWLRQ� HUK|KW� HLQHUVHLWV� GLH� $QJHERWVTXDOLWlW� LP
7UROOH\EXVVHNWRU�XQG��UHGX]LHUW�DQGHUHUVHLWV�GHQ�3UHLV�SUR�(LQKHLW��

3.4 Die VMCV,  ein ähnlicher Fall wie die VBSH

$QIDQJ�GHU������-DKUH�EHWULHEHQ�GLH�9HUNHKUVEHWULHEH�9HYH\�±�0RQWUHX[�±�&KLOORQ�±
9LOOHQHXYH��90&9��HLQH�HLQ]LJH�7UROOH\EXVOLQLH�LQ�HLQHU�WRXULVWLVFKHQ�5HJLRQ��,KUH
6LWXDWLRQ�ZDU�PLW�GHU�KHXWLJHQ�GHU�9HUNHKUVEHWULHEH�6FKDIIKDXVHQ�YHUJOHLFKEDU�XQG
DXV�WHFKQLVFKH�*U�QGHQ�VRJDU�QRFK�VFKZLHULJHU��'HU�JDQ]H�)DKU]HXJSDUN�YRQ���
)DKU]HXJHQ�PXVVWH�]X�HLQHP�XQJ�QVWLJHQ�=HLWUDXP�I�U�7UROOH\EXVDQVFKDIIXQJHQ
HUQHXHUW�ZHUGHQ��7DWVlFKOLFK�ZDU�GHU�7UROOH\EXVPDUNW�VHKU�XQDWWUDNWLY�PLW�VHKU
KRKHQ�6W�FNSUHLVHQ�I�U�WHFKQLVFKH�YHUDOWHWH�/|VXQJHQ��$XVVHUGHP�YHUODQJWH�GHU
=XVWDQG�GHU�2EHUOHLWXQJHQ�XQG��GHV�'HSRWV��HLQHQ�NRPSOHWWHQ�1HXDXIEDX�
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'DV�7UROOH\EXVQHW]�EOLHE�GDQN�HLQHV�JURVVHQ�(LQVDW]HV�GHV�8QWHUQHKPHQV�HUKDOWHQ�
'LH� EHVFKDIIWHQ�� DQV� 1HW]� DQJHSDVVWHQ� 1LHGHUIOXUJHOHQNWUROOH\EXVVH� YHUNHKUHQ� VHLW
�����]XU�YROOHQ�=XIULHGHQKHLW�GHU�8QWHUQHKPXQJ�XQG�GHU�.XQGHQ��(LQH�9HUOlQJHUXQJ
GHU�7UROOH\EXVOLQLH�LVW�PLWWHOIULVWLJ�YRUJHVHKHQ�

3.5 Netzerweiterungen

0HKUHUH�9HUOlQJHUXQJHQ�ZXUGHQ�LQ�GHQ�OHW]WHQ�-DKUHQ�LQ�GHU�6FKZHL]�UHDOLVLHUW�
Tabelle 2

Jahr Stadt Linie Neue Endstation Länge

[km]

2002 Lausanne  8 Paudex / Verrière 0.82

2004 Luzern  7 Unterlöchli 0.74

2004 Genf  3 Grand-Saconnex / Gardiol 1.22

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

2005 Bern 12 Centre Paul Klee 0.66

2007 Genf  7 Hôpital 1.45

-HGH�GLHVHU�9HUOlQJHUXQJHQ�YRQ�GXUFKVFKQLWWOLFK�HLQHP�.LORPHWHU�EHZHLVW��GDVV�GLH
$WWUDNWLYLWlW� GLHVHU� 7UDNWLRQVDUW� LQ� GHU� 6FKZHL]� ZHLWHUKLQ� DNWXHOO� LVW�� 'LH� QHXHQ
6WUHFNHQ� ZXUGHQ� LQ� :RKQTXDUWLHUHQ� RGHU� DOV� 9HUELQGXQJ� ]ZLVFKHQ� ZLFKWLJHQ
6WDQGRUWHQ�JHEDXW�
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4. Schaffhausen

4.1 Varianten

)�U� GLH� 8QWHUVXFKXQJ� ZXUGHQ� YLHU� 9DULDQWHQ� YRUJHVFKODJHQ�� HLQH� GDYRQ� PLW� ]ZHL
2SWLRQHQ����Figur 6�
- 9DULDQWH�©�7UROOH\EXV�ª
- 9DULDQWH�©�'LHVHOEXV�ª�DE�����
- 9DULDQWH�©�'LHVHOEXV�ª�DE�����
- 9DULDQWH�©�*DVEXV�ª�DE�������2SWLRQ�(UGJDV
- 9DULDQWH�©�*DVEXV�ª�DE�������2SWLRQ�%LRJDV

Figur 6 – Varianten Einsatzdiagramm

Trolleybus

+ Dieselbus

Einsatz von 2 

Dieselbussen für 

Ersatzbetrieb 

2007 2008

Wiederaufbau 

der Oberleitung 

in Neuhausen

Anschaffung

neuer Dieselbusse 

Anschaffung

neuer Trolleybusse

Anschaffung

neuer Gasbusse

Anschaffung

neuer Dieselbusse 

2009 2011

Variante 

« Trolley » 

 Variante 

« Gasbus »

ab 2011

Variante 

« Dieselbus »

ab 2011

Variante 

« Dieselbus »

ab 2009

'LH� %DXDUEHLWHQ� LQ� 1HXKDXVHQ� HUIRUGHUW� DE� -XOL� ����� GHQ� (LQVDW]� YRQ� ]ZHL
'LHVHOEXVVHQ��XP�GHQ�%HWULHE�DXI�GHU�/LQLH���]X�JHZlKUOHLVWHQ�

4.2 Netzerweiterungen

/DQJULHW�Z�UGH�DOV�:RKQTXDUWLHU�HLQ�XPZHOWIUHXQGOLFKHV�XQG�GLH�(LQZRKQHU
VFKRQHQGHV�9HUNHKUVPLWWHO�EHVRQGHUV�VFKlW]HQ��'RFK�LQ�GHU�7DW�ZLUG�GLH
$WWUDNWLYLWlWVVWHLJHUXQJ�GDQN�GHU�EHVVHUHQ�(UVFKOLHVVXQJ�GXUFK�GLH�9HUOlQJHUXQJ
HLQHU�YRQ�������ELV�������8KU�PLW�'LHVHOEXVVHQ�EHWULHEHQHQ�/LQLH�ZHJHQ�GHU�GDPLW
YHUEXQGHQH�=XQDKPH�GHV�/lUPV�ZHLWJHKHQG�DXIJHKREHQ�
'DV�:RKQTXDUWLHU�©�/HV�'DLOOHV�ª�LQ�9LOODUV�VXU�*OkQH��)ULERXUJ��SURILWLHUW�VHLW�����
YRQ�GHU�(OHNWULIL]LHUXQJ�GHU�/LQLH����'LHVH�9HUOlQJHUXQJ�GHU�2EHUOHLWXQJ�ZXUGH�VHLW
ODQJHP�YRQ�GHQ�EHWURIIHQHQ�(LQZRKQHUQ�YHUODQJW�
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5. Analyse der Varianten

5.1 Schwerpunkt

%HL�GHU�%HUHFKQXQJ�GHU�%HWULHEVNRVWHQ�VSLHOWHQ�GLH�(QHUJLHNRVWHQ�HLQH�5ROOH��'HU
3UHLV�GHV�GXUFK�GLH�,QGXVWULHZHUNH�JHOLHIHUWHQ�6WURPV�GLIIHULHUW�VHKU�VWDUN��MH
QDFKGHP�RE�GDV�(:6��6FKDIIKDXVHQ��RGHU�GDV�(.6��1HXKDXVHQ��DOV�/LHIHUDQW
EHU�FNVLFKWLJW�ZLUG��,Q�GHU�,QIUDV�6WXGLH��ZXUGH�GLH�.RVWHQEHUHFKQXQJ�PLW�HLQHP
HLQ]LJHQ��XQG�]ZDU�HUVW�QRFK�GHP�K|FKVWHQ�7DULI�������5S��N:K��GXUFKJHI�KUW��'LHV
I�KUW�]X�HLQHU�MlKUOLFKHQ�9HU]HUUXQJ�]X�XQJXQVWHQ�GHV�7UROOH\EXVVHV�YRQ�XQJHIlKU
��
����&+)�RGHU����
����&+)�DXI�GHP�1HWWREDUZHUW��Tabelle 3��
'HU� *UXQG� I�U� GLH� KRKHQ� 7DULIH�� GLH� GXUFK� GDV� (:6�� �WURW]� HLQHV� VROFK� KRKHQ
9HUEUDXFKV�� XQG� .UDIWQLYHDXV�� SUDNWL]LHUW� ZXUGHQ�� OLHJW� ZDKUVFKHLQOLFK� LQ
=XVDPPHQKDQJ� PLW� GHP� JURVVHQ� $QWHLO� GHV� /HLVWXQJVSUHLV� LP� *HVDPWSUHLV� GHV
JHOLHIHUWHV�N:K��(LQH�QHXH�9HUWUDJVDXVKDQGOXQJ��GLH�GLH�9%6+�LQ�%HWUDFKW�]LHKW��DOV
QXU�HLQ�.XQGH�GHU� (:6�� GHU� DXI�PHKUHUHQ�6WDQGRUWHQ� YHUVRUJW�ZXUGH��P��WH�GHQ
%HWUDJ�GHU�.UDIWSUlPLHQ��/HLVWXQJVSUHLV��PHUNOLFK�VHQNHQ�]X�ODVVHQ�HUODXEHQ�
(LQ� DQGHUHU� :HJ� Z�UGH� GDULQ� EHVWHKHQ�� GDV� KHXWLJH� 6WURPSUHLVQLYHDX� ]ZDU
EHL]XEHKDOWHQ�� GLH� HOHNWULVFKH� 9HUVRUJXQJ� DEHU� PLW� GHU� )|UGHUXQJ� GHU� ORNDOHQ
HUQHXHUEDUHQ� 6WURPSURGXNWLRQ� ]X� VLFKHUQ� �NOHLQH� :DVVHUNUDIWZHUNH�� 6RQQH�
%LRPDVVH�� :LQG��� 'LHV� LVW� HLQ� 9RUVFKODJ�� � GHU� VLFK� DQ� GLH� YRUJHVHKHQHQ
8PZHOWVFKXW]NRPSHQVDWLRQVPDVVQDKPHQ�QlKHUW�

5.2 Offene Punkte

'LH�)HLQVWDXE��(PLVVLRQHQ�DXI�GHU�/LQLH���LQ�=XVDPPHQKDQJ�PLW�GHQ�/LQLHQHLQVDW]
YRQ�(XUR���RGHU���$XWREXVVHQ�HQWVSUHFKHQ�HWZD����NJ�-DKU�YRQ�GHQ�ZDKUVFKHLQOLFK
K|FKVWHQ�NDU]LQRJHQHQ�5XVVSDUWLNHOQ�� ,P�*HJHQVDW]�]XU�7DEHOOH����� � GLH� YRQ������
J�NP� )HLQVWDXE� DXVJHKW�� � HUJHEHQ� )HOGPHVVXQJHQ� LP� UHDOHQ� (LQVDW]� I�U� GLH
PRGHUQVWHQ� *HOHQNGLHVHOEXVVH� :HUWH� YRQ� XQJHIlKU� ������ J�NP��� ZDV� GHU
]XJHODVVHQHQ�*UHQ]H�(XUR�����HQWVSULFKW�
'LH�/lUPUHGX]LHUXQJ�LPSOL]LHUW�0DVVQDKPHQ��GLH�LP�$OOJHPHLQHQ�H[WUHP�WHXHU�VLQG�
'LH� 6%%��� KDEHQ� HLQH� DNWLYH� /lUPUHGX]LHUXQJVWUDWHJLH� GHILQLHUW�� LQGHP� VLH� GDV
3UREOHP� KDXSWVlFKOLFK� DQ� GHU� 4XHOOH� EHNlPSIHQ�� QlPOLFK� EHLP� 5ROOPDWHULDO�� )DOOV
Q|WLJ�� ZHUGHQ� /lUPVFKXW]ZlQGH� JHEDXW� RGHU� LQQHUKDOE� YRQ� *HElXGHQ
                                                          
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 « Ruhe bitte ! » - Kampf dem Lärm Broschüre, SBB, 2000
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/lUPVDQLHUXQJHQ�XQWHUQRPPHQ��(LQ�.UHGLW�YRQ�������0LD��)UDQNHQ�LVW�GDI�U�JHZlKUW
ZRUGHQ�� 'LH� )HOGPHVVHQ� EHZHLVHQ�� GDVV� DXI� 6WUDVVHQ� ZR� GDV� 9HKUNHKUVQLYHDX
NOHLQHU� DOV� ��
���� )DKU]HXJH�7DJ� LVW�� GHU� 'LHVHOEXVEHWULHE� YHUXUVDFKVW� ���� GHU
/lUPHPLVVLRQHQ����6R�NDQQ��ZDV�6FKDIIKDXVHQ�EHWULIIW��QLFKW�JHGXOGHW�ZHUGHQ��GDVV
ZHJHQ� GHU� ,QEHWULHEQDKPH� YRQ� 'LHVHOEXVVHQ� EHL� MHGHU� 'XUFKIDKUW� HLQHV� 9%6+�
/LQLHQIDKU]HXJV�HLQH�DFKWIDFKH�/lUPHUK|KXQJ����G%���HQWVWHKW��'LHV�JLOW�VHOEVW�GDQQ
ZHQQ� GLH� ,PPLVVLRQVJUHQ]ZHUWH� DOV� VROFKH� QLFKW� �EHUVFKULWWHQ� ZHUGHQ�� ,Q� GLHVHP
EHVRQGHUHQ�)DOO�LVW�NHLQHUOHL�.RPSHQVDWLRQVPDVVQDKPH�YRUJHVHKHQ�
'HU� SULPlUH� (QHUJLHYHUEUDXFK� XQG� EHVRQGHUV� YRQ� QLFKW� HUQHXHUEDUHU� SULPlUHU
(QHUJLH�LVW�HLQ�JXWHU�,QGLNDWRU�I�U�GLH�/HLVWXQJVIlKLJNHLW�XQG�GLH�$XVZLUNXQJHQ�HLQHV
3UR]HVVHV�

Figur 7 – Benötigte primäre nicht-erneuerbare Energie bei den vier Varianten
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5.3 Kostenvergleich

'HU�.RVWHQYHUJOHLFK�GHU�YHUVFKLHGHQHQ�9DULDQWHQ�XQG�2SWLRQHQ��(UGJDV��%LRJDV��
]HLJW�I�U�GHQ�=HLWUDXP�������������GLH�IROJHQGHQ�1HWWREDUZHUWH�
                                                          
11 « Plan des mesures d’assainissement du bruit routier selon OPB art 19 », Rép. et Canton de Genève, 1998
12 « ESU Energie und CO2 Datenbank » - teaching version, EPFL – GECOS, 2003
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Tabelle 3

Nettobarwert in Mio. CHF der Investitions- und Betriebkosten 2008-2027

« Trolley » « Dieselbus »  « Dieselbus » «  Gasbus » ab 2011

ab 2009 ab 2011 Erdgas Biogas

23.4 17.2 17.8 20.7 22.4

5.4 Umweltschutzkompensationsmassnahmen

'LH� ,QIUDV�6WXGLH� HPSIHKOW� GLH� 8PWHOOXQJ� GHU� /LQLH� �� DXI� 'LHVHOEXV�� EHJOHLWHW� YRQ
8PZHOWVFKXW]NRPSHQVDWLRQPDVVQDKPHQ�� 'LHVH� 0DVVQDKPHQ� VLQG� QLFKW� VHKU
GHWDLOOLHUW������6HLWH��XQG�DXV�PHKUHUHQ�*U�QGHQ�GLVNXWLHUEDU�
• &2�����1HXWUDOLWlW��

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

%HLP�3UHLVXQWHUVFKLHG�YRQ������5S��NJ�]ZLVFKHQ�(UGJDV�XQG�%LRJDV�PXVV�HLQ
MlKUOLFKHU�%HWUDJ�YRQ����
�����&+)�DOV�.RPSHQVDWLRQ�HLQEH]DKOW�ZHUGHQ�

• .RVWHQQHXWUDOLWlW���
���
����&+)��!�����W�&+�

'LH�.RVWHQQHXWUDOLWlW�]ZLVFKHQ�'LHVHO�XQG�%LRJDV�I�KUW�PLW�GHQ�=DKOHQ�YRQ�����
]XP�MlKUOLFKHQ�(LQNDXI�YRQ�����W�&+��I�U�GLH�5HGXNWLRQ�YRQ������W�&2��

(V�LVW�H[WUHP�VFKZLHULJ��VLFK�YRQ�GHU�ZLUNOLFKHQ�:LUNVDPNHLW�HLQHV�VROFKHQ�9RUJHKHQV
�EHU]HXJHQ� ]X� ODVVHQ�� (V� LVW� QXU� HLQH� .RPSHQVDWLRQ� I�U� GLH� &2�� ±� (PLVVLRQHQ�
ZHOFKH� GLH� DQGHUHQ� QHJDWLYHQ� $XVZLUNXQJHQ� �30��12[�� /lUP�� QLFKW� EHU�FNVLFKWLJW�
'LH�&2����1HXWUDOLWlW�HUIRUGHUW��GDVV�GHU�.DXI�GHV�%LRJDVHV�]X�HLQHU�HQWVSUHFKHQGHQ(UK|KXQJ� GHU� %LRJDVSURGXNWLRQ� I�KUW�� XQG� GDVV� HV� NHLQ� DQGHUHV�� ZHQLJHU
NRVWVSLHOLJHV� 0LWWHO� JLEW�� XP� GLHVHV� =LHO� ]X� HUUHLFKHQ�� 'LHV� LVW� QLFKW� ZLUNOLFK
RIIHQVLFKWOLFK�]X�EHZHLVHQ�
'LH�.RVWHQQHXWUDOLWlW� LP�9HUJOHLFK�]XP�%LRJDV� LVW�QRFK�ZHQLJHU�VLQQYROO��ZHQQ�PDQ
EHU�FNVLFKWLJW��GDVV�GLHVH�.RPSHQVDWLRQ�]X�*HVDPWNRVWHQ�I�KUW��GLH�VR�KRFK�VLQG�ZLH
GLHMHQLJHQ�HLQHV�%LRJDVEXVEHWULHEV��DXI�GHQ�YHU]LFKWHW�ZXUGH��Tabelle 3��
$XI� MHGHQ� )DOO� LVW� GLH� (LQVLFKW� I�U� HLQH� VROFKH� .RPSHQVDWLRQ� VHKU� QLHGULJ�� 'LH
ILQDQ]LHOOH�'XUFKI�KUEDUNHLW� LVW�GXUFK�ZDKUVFKHLQOLFKH�(UK|KXQJHQ�GHV�'LHVHOSUHLVHV
NRPSURPLWLHUW��XQG�GLH�1DFKKDOWLJNHLW�LQ�$QEHWUDFKW�GHU�QXU�SDUWLHOOHQ�.RPSHQVDWLRQ
GHU� QHJDWLYHQ� $XVZLUNXQJHQ� XQJHQ�JHQG�� $XVVHUGHP� I�KUW� VLH� ]X� HLQHU
YRONVZLUWVFKDIWOLFK� XQHUZ�QVFKWHQ� 6XEYHQWLRQLHUXQJ�� GHUHQ� 5DKPHQ� HV� QRFK� ]X
GHILQLHUHQ�JLEW�
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5.5 Synthese

8QWHU�GHQ�YLHU� DQDO\VLHUWHQ�9DULDQWHQ�PXVV� MHQH�PLW�*DVEXVVHQ�DXV�YHUVFKLHGHQHQ
*U�QGH�UDVFK�DEJHOHKQW�ZHUGHQ�
• 'LH� %LRJDVRSWLRQ� HU]HXJW� ]X� KRKH� .RVWHQ� LP�9HUJOHLFK�PLW� GHP� 7UROOH\EXV� XQG

YHUODQJW� HLQH� WHFKQLVFK� NRPSOH[H� XQG� GLVNXWLHUEDUH� (LQI�KUXQJ�� )�U� GDV� %LRJDV
H[LVWLHUHQ�EHVVHUH�$QZHQGXQJHQ�DOV�HLQ�6WDGWEXVDQWULHE�

• 'LH� (UGJDVRSWLRQ� HU]HXJW� LQ� 9HUJOHLFK� PLW� GHP� 'LHVHOEXV� ]X� KRKH� .RVWHQ� XQG
YHUI�JW� ]XU� =HLW� JHJHQ�EHU� LKP� �EHU� XQJHQ�JHQGH� 9RUWHLOH�� 'HU� SULPlUH
(QHUJLHYHUEUDXFK�LVW�LP�9HUJOHLFK�PLW�'LHVHO�VLJQLILNDQW�JU|VVHU��DXVVHUGHP�LVW�GHU
*DVSUHLV�DQ�MHQHP�GHV�(UG|OV�LQGH[LHUW�

,Q� GHU� 6FKZHL]� KDEHQ� DOOH� 6WlGWH�� GLH� 7UROOH\EXVVH� EHWUHLEHQ� �� DXVVHU� %DVHO� XQG
%HUQ��GLH�%LRJDVEHWULHE�JHZlKOW�KDEHQ�±�N�U]OLFK�LKUHQ�7UROOH\EXVSDUN�HUQHXHUW�RGHU
]X� HUQHXHUQ� EHVFKORVVHQ�� 'DV� EHZHLVW� GHXWOLFK� GDV� ,QWHUHVVH�� DXFK� LP� KHXWLJHQ
.RQWH[W� GHQ� %HWULHE� GLHVHV� )DKU]HXJW\SV� ZHLWHU]XI�KUHQ�� 'HU� %HVFKOXVV� GHU
5KHLQVWDGW� VROO�QRFK�DP����� -XQL�EHL�GHU�9RONVHQWVFKHLGXQJ�DN]HSWLHUW�ZHUGHQ��'LH
SROLWLNXQWHUVW�W]XQJ� YHUVWlUNW� VLFK� MHGHVPDO� ZHQQ� GLH� 7UHLEVWRIISUHLVH�� XQG
9HUVFKPXW]XQJV�� 1LYHDXV� HWZDV� K|FKHU� ZHUGHQ�� 'LH� %LRJDVEXVEHQ�W]XQJ� LQ� GHU
+DXSWVWDGW� LVW� YHUEXQGHQ�� PLW� GHP� =HLW�� EHJUHQ]WHQ� $XVEDX� GHU� 7UDPOLQLHQ
©�:HVW�ª��/DXVDQQH�KDW�VHLQHUVHLWV�GLH�(UQHXHUXQJ�DQJHIDQJHQ��PLW�GHU�$QVFKDIIXQJ
YRQ� ���� QHXHQ� 7UROOH\EXVVHQ� XQG� LQWHUHVVLHUW� VLFK� VHKU� I�U� HLQH� JHPHLQVDPH
%HVWHOOXQJ�PLW�PHKUHUHQ�DQGHUHQ� VFKZHL]HULVFKHQ�6WlGWH� ]X� UHDOLVLHUHQ��'HU�*UXQG
OLHJW�LP�3UHLV�SUR�6W�FN��DE]XVHQNHQ�
'HU� HLQ]LJH� *UXQG�� HLQH� 7UROOH\EXVOLQLH� DXI� 'LHVHOEXV� XP]XVWHOOHQ�� OLHJW� LQ� GHU
HUKRIIWHQ� 5HGXNWLRQ� GHU� .RVWHQ�� $XV� GLHVHU� /RJLN� PXVV� GLH� 'LHVHOEXVYDULDQWH� DE
����� DEJHOHKQW� ZHUGHQ�� GLHV� ]XJXQVWHQ� HLQHU� 8PVWHOOXQJ� DE� ������ 'LH
.RVWHQUHGX]LHUXQJ�NDQQ� MHGRFK�QLFKW�GDV�HLQ]LJH�=LHO� HLQHV�9HUNHKUVEHWULHEHV�VHLQ�
'LHV�EHVRQGHUV�ZHQQ�GLH�%HUHFKQXQJ�GHU�9DULDQWHQ�DXI�GHU�IUDJZ�UGLJHQ�+\SRWKHVH
HLQHV� NRQVWDQWHQ� 'LHVHOSUHLVHV� EDVLHUW�� -lKUOLFKH� (UK|KXQJHQ� GHV� 'LHVHOSUHLVHV� LQ
LGHQWLVFKHU�*U|VVHQRUGQXQJ�ZLH�]ZLVFKHQ������XQG�����������SUR�-DKU��HUPLWWHOW
Z�UGH�GLH�HUZDUWHWH�(LQVSDUXQJ�EHWUlFKWOLFK�UHGX]LHUHQ�
'LH� YRUJHVFKODJHQHQ� 8PZHOWVFKXW]NRPSHQVDWLRQVPDVVQDKPHQ� KDEHQ� NHLQH
JHQ�JHQG�IHVWH�*UXQGODJH��XP�HLQH�8PWHOOXQJ�GHV�7UROOH\EXVVHV�DXI�'LHVHOEXVVH�GHU
/LQLH� �� GHU� 9HUNHKUVEHWULHEH� 6FKDIIKDXVHQ� ]X� UHFKWIHUWLJHQ�� 'HU� %HWULHE� GHU
2EHUOHLWXQJVEXVVH�PXVV�GHVKDOE�ZHLWHUJHI�KUW�ZHUGHQ�
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6. Schlussfolgerungen

'DV�ZHOWZHLWH�(QHUJLHXPZHOW�HUIlKUW�EHWUlFKWOLFKH�bQGHUXQJHQ��GLH�7HQGHQ]�]X�HLQHU
LPPHU�VFKZLHULJHUHQ�9HUVRJXQJ�PLW�(UG|O�XQG�(UGJDV�VRZLH�]X�VWHLJHQGHQ�3UHLVH�I�U
GLH� IRVVLOHQ� %UHQQVWRIIH� ]HLFKQHW� VLFK� DE�� (V� PXVV� HLQ� NRRUGLQLHUWHV�� ORNDOHV
0DVVQDKPHQSDNHW� XPJHVHW]W� ZHUGHQ�� 'D]X� JHK|UHQ� DXV� (QHUJLH�� XQG� 8PZHOW�
JU�QGHQ� GLH� (UKDOWXQJ� XQG� (UZHLWHUXQJ� GHU� 7UROOH\EXVQHW]H�� =DKOUHLFKH� QHXH
7UROOH\EXVOLQLHQ� LQ� GHU� :HOW� XQG� LQ� GHU� 6FKZHL]� EHZHLVHQ� GLH� $NWXDOLWlW� XQG
$WWUDNWLYLWlW� GLHVHV� 9HUNHKUVPLWWHOV�� 'LH� 6WlGWH� 6FKDIIKDXVHQ� XQG� 1HXKDXVHQ
YHUI�JHQ� EHUHLWV� �EHU� HLQH� VROFKH� ,QIUDVWUXNWXU�� GLH� HV� ]X� PRGHUQLVLHUHQ� XQG
DQ]XSDVVHQ�JLOW���2EZRKO� LQ�GHU�,QIUDV�6WXGLH�GLH�ILQDQ]LHOOHQ�.ULWHULHQ�EHL�GHU�:DKO
GHU� YRUJHVFKODJHQHQ� 9DULDQWH� GRPLQLHUHQ�� ZXUGHQ� NHLQH� GHU� GXUFKDXV� P|JOLFKHQ
6SDUPDVVQDKPHQ� EHLP� (OHNWUL]LWlWVHLQNDXI� XQWHUVXFKW�� 'LH� $XVZLUNXQJHQ� GHU
YRUJHVFKODJHQHQ� 8PZHOWVFKXW]NRPSHQVDWLRQVPDVVQDKPHQ� VLQG� LQ� GHU� 6WXGLH� QLFKW
JHQ�JHQG� XQWHUVXFKW�� XP� DOV� ]XIULHGHQVWHOOHQGH� $OWHUQDWLYH� ]XP� 7UROOH\EXV
DXI]XWUHWHQ�� -HGH�.RPSHQVDWLRQHUZHLWHUXQJ� DXI�*UXQG� GHV� GHU]HLWLJHQ� 9RUVFKODJHV
HUK|KW� MHGRFK� GLH� .RVWHQ� GHU�'LHVHOEXVYDULDQWH�� GLH� VR� EDOG� GDV� .RVWHQQLYHDX� GHV
7UROOH\EXVVHV�HUUHLFKHQ�

$XV�DOO�GLHVHQ�*U�QGHQ�PXVV�GHU�7UROOH\EXVEHWULHE�LQ�6FKDIIKDXVHQ�XQG�1HXKDXVHQ
DP�5KHLQIDOO�ZHLWHUJHI�KUW�ZHUGHQ�

0LW� GHU� 1XW]XQJ� YRQ� HUQHXHUEDUHQ� (QHUJLHTXHOOHQ�� GLH� PLW� GHU� %HQXW]XQJ� GHU
HOHNWULVFKHQ� 7UDNWLRQ� XQWHUVW�W]W�ZLUG�� I�KOW� VLFK� MHGHU� .XQGH� DOV� 7HLOQHKPHU� HLQHV
QDFKKDOWLJHQ� 9RUJHKHQV� XQG� SURILWLHUW� GDYRQ�� 'DV� LVW� HLQ� 0LWWHO�� XP� ]X� EHZHLVHQ�
GDVV� GLH� |NRORJLVFKH� (QHUJLHQXW]XQJ� HLQ�ZLFKWLJHU� %HVWDQGWHLO� GHU� +DQGOXQJHQ� GHU
,QVWLWXWLRQHQ�LVW��XQG�GDVV�VLH�ILQDQ]LHOO�GXUFKDXV�HUVFKZLQJOLFK�LVW��'HU�7UROOH\EXV�LVW
DXFK� HLQ� SUDJPDWLVFKHV�:HUEHPLWWHO� GHU� ,QQRYDWLRQ� LQ� GLH� 5LFKWXQJ� YRQ� EHOLHEWHQ
|IIHQWOLFKHQ�9HUNHKUVOLQLHQ��ZHLO�VLH�GDQN�GHU�2EHUOHLWXQJ�GHXWOLFK�LGHQWLIL]LHUEDU�VLQG�


