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.DSLWHO�� 7HFKQLVFKH� *UXQGODJHQ� GHU� EHQXW]WHQ� 0H��
WHFKQLN

,P� .DSLWHO� �� ZXUGH� GHU� SK\VLNDOLVFKH� +LQWHUJUXQG�� GHU� KLQWHU� GHU� RSWRHOHN�
WURQLVFKHQ
��0H�WHFKQLN� VWHKW�� DOVR� LQ� HUVWHU� /LQLH� GHU� OLQHDUH� HOHNWURRSWLVFKH
VRZLH�GHU�HOHNWURDEVRUSWLYH�(IIHNW��YRUJHVWHOOW��:LH�NDQQ�PDQ�GLHVH�3K\VLN�QXQ
LQ� HLQHQ� DQZHQGEDUHQ�0H�DXIEDX� LQWHJULHUHQ"�'LHV� VROO� *HJHQVWDQG� GLHVHV
.DSLWHOV�ZHUGHQ�

��� 'LUHNWHV�XQG�LQGLUHNWHV�0H�YHUIDKUHQ

1LFKW� DOOH� .ULVWDOOH� ]HLJHQ� GHQ� 3RFNHOV�(IIHNW�� ,Q� GHU� HOHNWURRSWLVFKHQ� 0H��
WHFKQLN�JLEW�HV�GDKHU�]ZHL�JUXQGVlW]OLFKH�0|JOLFKNHLWHQ��HLQH�3RFNHOV�=HOOH�]XU
+RFKIUHTXHQ]XQWHUVXFKXQJ� YRQ�00,&V� ]X� HWDEOLHUHQ�� GLH� LQGLUHNWH�0HWKRGH�
ZHOFKH� YRQ� Q|WHQ� LVW�� ZHQQ� GDV� %DXHOHPHQW� RGHU� GLH� 6FKDOWXQJ� DXI� HLQHP
]HQWUDOV\PPHWULVFKHQ� 6XEVWUDW� ZLH� ]�%�� 6LOL]LXP� DXIJHEUDFKW� LVW�� XQG� GLH
GLUHNWH�0HWKRGH�� GLH� QXU� GDQQ�P|JOLFK� LVW��ZHQQ� VLFK� GLH�6FKDOWXQJ� ]�%�� DXI
*D$V�RGHU�,Q3�EHILQGHW�� ,Q�%LOG�����VLQG�EHLGH�9DULDQWHQ�VNL]]LHUW�� ,P�7HLOELOG
���D���ZHOFKHV�GLH�LQGLUHNWH�HOHNWURRSWLVFKH�0H�WHFKQLN�GDUVWHOOW��EHILQGHW�VLFK
HLQ� H[WHUQHU�� QLFKW�]HQWUDOV\PPHWULVFKHU� .ULVWDOO� LP� 1DKIHOG� REHUKDOE� GHV
XQWHUVXFKWHQ� %DXHOHPHQWV� ±� KLHU� DQJHGHXWHW� GXUFK� GHQ� 4XHUVFKQLWW� HLQHU
.RSODQDUOHLWXQJ� �&3:��FRSODQDU�ZDYHJXLGH��DXI�HLQHP�]HQWUDOV\PPHWULVFKHQ
6XEVWUDW� XQG� GHU� )HOGYHUWHLOXQJ� HLQHU� LQ� GLH� 3DSLHUHEHQH� ODXIHQGHQ
HOHNWURPDJQHWLVFKHQ� :HOOH� LP� HYHQ� PRGH�� 'HU� 6WUDKO� HLQHV� .XU]SXOVODVHUV
ZLUG�DXI�GLH�GHP�%DXHOHPHQW�]XJHZDQGWH�6WLUQIOlFKH�IRNXVVLHUW�XQG�YRQ�GRUW
UHIOHNWLHUW��'DV�6WUHXIHOG�REHUKDOE�GHV�'87�GULQJW�LQ�GLH�6RQGH�HLQ��lQGHUW�GRUW
GHQ�%UHFKXQJVLQGH[�GHV�.ULVWDOOV�XQG�VRPLW��EHU�GHQ�3RFNHOV�(IIHNW�GLH�3KDVH
GHV� /DVHUVWUDKOV� LQ� $EKlQJLJNHLW� GHU� DNWXHOOHQ� )HOGVWlUNH�� hEHU� HLQHQ
6WUDKOWHLOHU� ZLUG� GDV� UHIOHNWLHUWH� XQG� SRODULVDWLRQVPRGXOLHUWH� /LFKW� DXI� HLQH
3KRWRGLRGH�JHOHQNW��,Q�GLHVHU�.RQILJXUDWLRQ�GXUFKOlXIW�HV�MHGRFK�LP�*HJHQVDW]
]X�%LOG�����]ZHLPDO�GHQ�.ULVWDOO��VR�GD��VLFK�GHU�:HUW�YRQ�8p�KDOELHUW�>��@�
����������������������������������������������������������
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%LOG���� HOHNWURRSWLVFKH�0H�WHFKQLN��D��LQGLUHNWH�0H�PHWKRGH
DP�%HLVSLHO� HLQHU� .RSODQDUOHLWXQJ� DXI� HLQHP� ]HQWUDO�
V\PPHWULVFKHQ�6XEVWUDW�� E�� GLUHNWH�0H�PHWKRGH� DP
%HLVSLHO� HLQHU� &3:� DXI� HLQHP� QLFKW�]HQWUDO�
V\PPHWULVFKHQ�6XEVWUDW

7HLOELOG����E��]HLJW�GLH�GLUHNWH�0H�PHWKRGH��ZHOFKH�GLH�IHOGLQGX]LHUWH�'RSSHO�
EUHFKXQJ�XQPLWWHOEDU�LP�6XEVWUDWPDWHULDO�DXVQXW]W��'LH�%HOHXFKWXQJ�GHV�'87
JHVFKLHKW�KLHU�DOVR�YRQ�GHU�5�FNVHLWH��XQG�GHU�/DVHUVWUDKO�ZLUG�DXI�GLH�*UHQ]�
IOlFKH�+DOEOHLWHUPDWHULDO�0HWDOOLVLHUXQJ� IRNXVVLHUW�� $XFK� KLHU� KDOELHUW� VLFK� GHU
:HUW�YRQ�8p�

'LH� HUVWHQ� 9HU|IIHQWOLFKXQJHQ� �EHU� HOHNWURRSWLVFKH� 7HVWYHUIDKUHQ� EHQXW]WHQ
GLH�LQGLUHNWH�0HWKRGH�PLW�/L7D2��.ULVWDOOHQ�>������@��,Q�M�QJHUHQ�3XEOLNDWLRQHQ
ILQGHW�PDQ�DXFK�:LVPXWKVLOLNDWH��%62���GLH�HLQH�*UXQGIOlFKH�YRQ�NOHLQHU����
[������P��DXIZHLVHQ�>��@��'DPLW�NRQQWH�HLQH�2UWVDXIO|VXQJ�LP�%HUHLFK�HLQLJHU
�P�HU]LHOW�ZHUGHQ�

'HU�9RUWHLO�GHU�LQGLUHNWHQ�0HWKRGH�OLHJW�LQ�GHU�EHVVHUHQ�=HLWDXIO|VXQJ�XQG�GHU
XQLYHUVHOOHUHQ�$QZHQGEDUNHLW��GXUFK�GLH�IUHLH�:DKO�GHU�EHQXW]WHQ�/DVHUZHOOHQ�
OlQJH�±�PDQ�QXW]W�EHL�GLHVHU�9DULDQWH�MD�GHQ�3RFNHOV�(IIHNW�LP�H[WHUQHQ�.ULVWDOO
DXV� XQG� EUDXFKW� YRQ� GDKHU� NHLQH� 5�FNVLFKW� ]X� QHKPHQ�� RE� GLH� EHQXW]WH
:HOOHQOlQJH�HYWO�� LP�6XEVWUDWPDWHULDO�DEVRUELHUW�ZLUG�RGHU�QLFKW�±�N|QQHQ� IV�
)DUEVWRIIODVHU� HLQJHVHW]W� ZHUGHQ�� ZRPLW� EHUHLWV� 0HVVXQJHQ� PLW� HLQHU
=HLWDXIO|VXQJ�YRQ����� IV�GXUFKJHI�KUW�ZXUGHQ��ZDV�HLQHU�0H�EDQGEUHLWH�!��
7+]� HQWVSULFKW� >���� ��@�� :HJHQ� GLHVHU� H[WHUQHQ� 6RQGH�� GLH� ]XU� ,QWHQVLWlWV�
PRGXODWLRQ� LQ� GDV� 6WUHXIHOG� GHU� �EHU� GLH� 6FKDOWXQJ� ODXIHQGHQ� 0LNURZHOOH
JHKDOWHQ�ZLUG�� N|QQHQ�PLW�GLHVHP�9HUIDKUHQ�DXFK�6FKDOWXQJHQ�DXI�6XEVWUDW�
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PDWHULDOLHQ� RKQH� HOHNWURRSWLVFKH� (LJHQVFKDIWHQ� YHUPHVVHQ� ZHUGHQ� E]Z�
)HOGYHUWHLOXQJHQ� REHUKDOE� YRQ� $QWHQQHQ�� %HLGHV� LVW� I�U� GLH� GLUHNWH� HOHNWUR�
RSWLVFKH�0H�WHFKQLN�XQ]XJlQJOLFK�

+LHUDQ� VLHKW�PDQ� MHGRFK� DXFK� LKUHQ�1DFKWHLO�� I�U� DXVVDJHIlKLJH�0HVVXQJHQ
PX�� GHU� H[WHUQH� .ULVWDOO� lTXLGLVWDQW� �EHU� GHP� '87� SRVLWLRQLHUW� ZHUGHQ
�W\SLVFKHUZHLVH� EHWUlJW� GHU�$EVWDQG�.ULVWDOO�'87�HLQLJH�ZHQLJH� �P��� =X� QDK
GDUI� GLHV� MHGRFK� DXFK� QLFKW� JHVFKHKHQ�� GD� VRQVW� HLQH� ]X� JUR�H� XQG� GDV
0H�HUJHEQLV� YHUIlOVFKHQGH� 6W|UXQJ� GHV� '87� DXIWULWW� DXIJUXQG� GHU� KRKHQ
HOHNWULVFKHQ�3HUPLWWLYLWlW� GHU� H[WHUQHQ�3UREH� �]�%�� LVW� eU�  � ��� I�U� HLQHQ�.'3�
.ULVWDOO�� >��@�� (LQH� ZHLWHUH� 9HUIlOVFKXQJ� HUJLEW� VLFK� GXUFK� GHQ� UHODWLY� ODQJHQ
,QWHJUDWLRQVZHJ� GHV� 6LJQDOV� GXUFK� GHQ� H[WHUQHQ� .ULVWDOO� >��@�� $X�HUGHP� LVW
GLHVHV�9HUIDKUHQ�ZHJHQ�GHU�*U|�H�GHV�.ULVWDOOV� YRQ�HLQLJHQ�����P�.DQWHQ�
OlQJH�QLFKW�LQ�GHU�/DJH��2UWVDXIO|VXQJHQ������P�]X�HUUHLFKHQ�

'LHVHV� LVW�P|JOLFK�PLW� GHP� GLUHNWHQ� 9HUIDKUHQ�� 'XUFK� GLH� 9HUZHQGXQJ� VHKU
VWDUN� YHUNOHLQHUQGHU� 0LNURVNRSREMHNWLYH� OLHJW� GLH� 2UWVDXIO|VXQJ� EHL� GLHVHP
7HVWYHUIDKUHQ� XQWHU� ���� QP� >��@�� (EHQVR� HQWIlOOW� GHU� 3RVLWLRQLHUDXIZDQG� GHU
0H�VRQGH� XQG� GDGXUFK� DXFK� GLH� 6W|UXQJ� GHV� 00,&� GXUFK� GHQ� H[WHUQHQ
.ULVWDOO�� ,Q�8PNHKUXQJ� DOOHUGLQJV� ]XU� LQGLUHNWHQ�0HWKRGH� LVW� GHU�1DFKWHLO� GHU
GLUHNWHQ� 0H�WHFKQLN� IROJOLFK�� GD�� VLH� DXI� VFKDOWXQJVLQWHUQH� 0HVVXQJHQ� LQ
*D$V�� RGHU� ,Q3�EDVLHUWHQ� 6FKDOWXQJHQ� EHVFKUlQNW� EOHLEW�� (LQH� ZHLWHUH
%HVFKUlQNXQJ� EHVWHKW� LQ� GHU� :DKO� GHU� /LFKWTXHOOH�� =XU� 9HUPHLGXQJ� GHU
$EVRUSWLRQ�GHV�/DVHUOLFKWV�LP�'87��ZDV�GXUFK�GLH�(U]HXJXQJ�YRQ�(OHNWURQHQ�
/RFK�3DDUHQ�LP�]X�XQWHUVXFKHQGHQ�6FKDOWNUHLV�]X�HLQHU�ZHLWHUHQ�6WURPTXHOOH
QHEHQ� GHP� 0LNURZHOOHQJHQHUDWRU� I�KUHQ� Z�UGH�� LVW� PDQ� JH]ZXQJHQ�� GLH
:HOOHQOlQJH� GHU� /LFKWTXHOOH� VR� ]X� ZlKOHQ�� GD�� GLH� 3KRWRQHQHQHUJLH
KLQUHLFKHQG�NOHLQHU�LVW�DOV�GLH�%DQGNDQWHQHQHUJLH�GHU�+DOEOHLWHUVFKLFKWHQ�E]Z�
GHV� 6XEVWUDWHV�� 1XU� GDQQ� NDQQ� PDQ� YRQ� HLQHU� QDKH]X� VW|UXQJVIUHLHQ
0H�WHFKQLN�VSUHFKHQ�

'HV�ZHLWHUHQ�VLQG�EHL�GLHVHP�9HUIDKUHQ� MHZHLOV� ]ZHL�0HVVXQJHQ�QRWZHQGLJ�
'HQQ�GLH�,QWHQVLWlW�GHV�$XVJDQJVVLJQDOV�GHU�3RFNHOV�=HOOH� ,DXV� LVW� MD�GDV�0D�
I�U� GLH� 6WlUNH� GHV� ]X� PHVVHQGHQ� 0LNURZHOOHQVLJQDOV�� %HL� GLHVHU� 0HWKRGH
KlQJW�,DXV�DEHU�]XVlW]OLFK�QRFK�YRQ�GHU�%HVFKDIIHQKHLW�GHV�'87�DE��VSULFK�YRQ
GHU� 5HIOHNWLYLWlW� GHU� MHZHLOLJHQ� 0HWDOO�� E]Z�� *UHQ]VFKLFKW�� DXI� GLH� GHU
/DVHUVWUDKO�YRQ�XQWHQ�KHU� IRNXVVLHUW� LVW��9RQ�GDKHU�PX�� I�U�HLQH�TXDQWLWDWLYH
$XVZHUWXQJ�GHV�HOHNWULVFKHQ�3RWHQWLDOV�DP�DNWXHOOHQ�0H�RUW�YRQ�GLHVHP�DXFK
GLH� UHIOHNWLHUWH� /LFKWLQWHQVLWlW� RKQH� DQOLHJHQGHV� HOHNWULVFKHV� 6LJQDO�� LP
IROJHQGHQ�PLW�,��EH]HLFKQHW��EHNDQQW�VHLQ��,Q�GHU�3UD[LV�EHGHXWHW�GLHV��GD��GHU
%HUHLFK� GHV� %DXHOHPHQWV�� GHU� JHPHVVHQ� ZHUGHQ� VROO�� ]XQlFKVW� RKQH
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HLQJHSUlJWHV� 0LNURZHOOHQVLJQDO� PLW� GHP� /DVHU� DEJHVFDQQW� XQG� ,�� DXIJH�
QRPPHQ�ZLUG��(UVW� GDQQ�HUIROJW� GLH� HLJHQWOLFKH�HOHNWURRSWLVFKH�0HVVXQJ�� EHL
GHU� ,DXV� JHPHVVHQ� ZLUG�� $XV� GHU� 'LYLVLRQ� EHLGHU� 0HVVXQJHQ�� DOVR� EHLGHU
0H�ZHUWH� I�U� GLH� MHZHLOV� lTXLYDOHQWHQ� 0H�SXQNWH�� HUJLEW� VLFK� GDQQ� GLH
HOHNWULVFKH� 3RWHQWLDOGLIIHUHQ]�8�K� ]ZLVFKHQ� GHU� 3UREHQYRUGHU�� XQG� �U�FNVHLWH
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$OOJHPHLQ�JHVSURFKHQ�LVW�DOVR�HLQH�LQGLUHNWH�0H�WHFKQLN�YLHOVHLWLJHU�HLQVHW]EDU
XQG�HV�EHGDUI�QXU�HLQHU�0HVVXQJ� MH�'87��%HL�HLQHU�GLUHNWHQ�0HWKRGH�HQWIlOOW
GHU�3RVLWLRQLHUDXIZDQG�GHU�H[WHUQHQ�0H�VRQGH��XQG�LP�%HUHLFK�GHU�)UHLVWUDKO�
RSWLN� LVW� GLH� 2UWVDXIO|VXQJ� JU|�HU�� /HW]HUHV� ZLUG� DEHU� DP� (QGH� GHU� YRU�
OLHJHQGHQ� $UEHLW� UHYLGLHUW� ZHUGHQ� P�VVHQ�� ZHQQ� HLQ� IDVHUJHNRSSHOWHV
LQGLUHNWHV�0H�V\VWHP�DOV�(UJHEQLV�GLHVHU�'LVVHUWDWLRQ�SUlVHQWLHUW�ZHUGHQ�ZLUG�

��� 'LH�6DPSOLQJ�0HWKRGH

'DV� HOHNWURRSWLVFKH� 7HVWV\VWHP�� ZHOFKHV� LP� )DFKJHELHW� 2SWRHOHNWURQLN� GHU
*HUKDUG�0HUFDWRU�8QLYHUVLWlW� *HVDPWKRFKVFKXOH� 'XLVEXUJ� ]XU� 9HUI�JXQJ
VWHKW� XQG� GHQ� $XVJDQJVSXQNW� GHU� YRUOLHJHQGHQ� $UEHLW� ELOGHW�� GLHQW� GHU
NRKlUHQWHQ� 'HWHNWLRQ� VLQXVI|UPLJHU� HOHNWULVFKHU� 6LJQDOH� LQ
+RFKIUHTXHQ]EDXHOHPHQWHQ� XQG� �VFKDOWXQJHQ� LP� )UHTXHQ]�� ZLH� DXFK� LP
=HLWEHUHLFK�� (V� EDVLHUW� ZLH� GLH� 0HKU]DKO� GHU� H[LVWLHUHQGHQ� 0H�DXIEDXWHQ
DQGHUHU� )RUVFKXQJVHLQULFKWXQJHQ� DXI� HLQHP� JHSXOVWHQ� /DVHU�� 0HLVW� ZHUGHQ
GD]X� DNWLY� PRGHQJHNRSSHOWH� 1G�<$*�/DVHU� RGHU� SDVVLY� PRGHQJHNRSSHOWH
7L�6DSKLU�/DVHU� YHUZHQGHW�� 0LW� VROFKHQ� /DVHUV\VWHPHQ�� GLH� /LFKWSXOVH� PLW
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+DOEZHUWVEUHLWHQ� QXU� ZHQLJHU� 3LNRVHNXQGHQ� ELV� �� ���� IV� HPLWWLHUHQ�� ODVVHQ
VLFK� =HLWDXIO|VXQJHQ� LP� 6XE�3LNRVHNXQGHQEHUHLFK� HUUHLFKHQ�� GLH� HLQHU
0H�EDQGEUHLWH�ZHLW��EHU�����*+]�ELV�]X�ZHQLJHQ�7+]�HQWVSUHFKHQ��$UEHLWHW
PDQ� LP� =HLWEHUHLFK�� VR� VSULFKW� PDQ� YRQ� V\QFKURQHP� $EWDVWHQ� �HQJOLVFK�
V\QFKURQRXV� VDPSOLQJ��� LP� )UHTXHQ]EHUHLFK� YRQ� KDUPRQLVFKHP� 0LVFKHQ
�HQJOLVFK��KDUPRQLF�PL[LQJ��>������@�

'DV� VWURERVNRSLVFKH� $EJUHLIHQ� GHU� 0LNURZHOOHQIUHTXHQ]� GLHQW� GDEHL� GHU
7UDQVIRUPDWLRQ� GLHVHU� KRFKIUHTXHQWHQ� HOHNWURPDJQHWLVFKHQ� :HOOH� LQ
QLHGULJHUH�)UHTXHQ]EHUHLFKH�I�U�GLH�0H�ZHUWHUIDVVXQJ��'LHV�LVW�QRWZHQGLJ��GD
GLH� HOHNWURQLVFKHQ� $XVOHVHJHUlWH� ZLH� 6SHNWUXPDQDO\VDWRUHQ�� /RFN�,Q�
9HUVWlUNHU� RGHU� 6DPSOLQJRV]LOORVNRSH� QLFKW� LQ� GHU� /DJH� VLQG�� GHP
0LNURZHOOHQVLJQDO�GLUHNW�]X�IROJHQ��%HNDQQW�LVW�GLHVHV�9HUIDKUHQ�DXFK�YRQ�GHQ
DOWHQ� 3ODWWHQVSLHOHUQ�� LQ� GHQHQ� GLH� VWURERVNRSLVFKH� %HOHXFKWXQJ� GHV
3ODWWHQWHOOHUV� HLQ� VWHKHQGHV�%LOG� HU]HXJWH�� REZRKO� GLH� 3ODWWH�PLW� ��� RGHU� ��
8�PLQ�DEJHVSLHOW�ZXUGH�

'LHV� VROO� LQ� %LOG� ���� YHUGHXWOLFKW� ZHUGHQ�� 'LH� )UHTXHQ]� GHU� SHULRGLVFKHQ
0LNURZHOOH��GLH��EHU�GDV�'87� OlXIW��VHL�PLW� IP�EH]HLFKQHW�XQG�GLH�:LHGHUKRO�
IUHTXHQ]�GHV�/DVHUV��PLW�GHU�GLH�/LFKW]�JH�HPLWWLHUW�ZHUGHQ��PLW�IUHS��7\SLVFKHU�
ZHLVH� OLHJW� VLH� EHL� HWZD� ��� 0+]�� hEHU� GHQ� 3RFNHOV�(IIHNW� ZLUG� GLH
$XVJDQJVLQWHQVLWlW�GHU�/DVHUSXOVH�QDFK�3DVVLHUHQ�GHU�3RFNHOV�=HOOH� VWHWV� LQ
$EKlQJLJNHLW� GHU� JHUDGH� YRUKHUUVFKHQGHQ� HOHNWULVFKHQ� )HOGVWlUNH� GHV
HOHNWULVFKHQ� 6LJQDOV� VP�W��� ZHOFKHV� PLW� GHU� )UHTXHQ]� IP� YDULLHUW�� PRGXOLHUW�� ,VW
GDEHL�IP�DOV�HLQ�JDQ]]DKOLJHV�9LHOIDFKHV�P ¼ IUHS�GHU�3XOVZLHGHUKROIUHTXHQ]� IUHS
JHZlKOW��VR�GHWHNWLHUW�PDQ�PLW�HLQHU�3KRWRGLRGH��DXI�GLH�GDV�UHIOHNWLHUWH�/LFKW
IlOOW�� HLQHQ�NRQVWDQWHQ�3KRWRVWURP��GD�GDQQ�GLH�RSWLVFKHQ�3XOVH�VWHWV� ]X�HLQ
XQG� GHPVHOEHQ� =HLWSXQNW� PLW� GHP� VWHWV� LGHQWLVFKHQ� =HLWDXVVFKQLWW� LQQHUKDOE
GHU� P�WHQ� 3HULRGH� GHU� 0LNURZHOOH� ZHFKVHOZLUNHQ�� :lKOW� PDQ� IROJOLFK� GLH
)UHTXHQ]� GHV�0LNURZHOOHQVLJQDOV� VR�� GD�� VLH� XP� HLQHQ� NOHLQHQ�%HWUDJ� ILI� LP
%HUHLFK�HLQLJHU�N+]�RGHU�0+]�JHJHQ�GLH�P�WH�+DUPRQLVFKH�GHU�3XOVZLHGHUKRO�
IUHTXHQ]�YHUVFKREHQ�LVW��DOVR

IP� �P ¼ IUHS���ILI� *O�����

VR� NRPPW� HV� ]X� HLQHU� NRQWLQXLHUOLFKHQ� 3KDVHQYHUVFKLHEXQJ� ]ZLVFKHQ� GHP
$EWDVWVWUDKO� XQG� GHU� 0LNURZHOOH�� 'HQQ� EHL� MHGHP� QHXHQ� /LFKWSXOV� LVW� GLH
0LNURZHOOH�QXQ�P�PDO�GXUFKJHODXIHQ�SOXV� MHQHP�=HLWLQWHUYDOO���ILI�� VR�GD��GLH
RSWLVFKHQ�3XOVH�GDV�HOHNWULVFKH�6LJQDO�LPPHU�]X�GLHVHP�YHU]|JHUWHQ�=HLWSXQNW
�VHKHQ��� 'DGXUFK� Ol�W� VLFK� GLH� JHVDPWH� :HOOHQIRUP� GHU� 0LNURZHOOH
GHWHNWLHUHQ�
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%LOG���� VFKHPDWLVFKH� 'DUVWHOOXQJ� GHV� HOHNWURRSWLVFKHQ
V\QFKURQHQ� $EWDVWHQV�� D�� ]HLWOLFKHU� 9HUODXI� HLQHU
SHULRGLVFKHQ�0LNURZHOOH�GHU�)UHTXHQ]� IP��E��]HLWOLFKHU
9HUODXI�RSWLVFKHU�3XOVH�GHU�:LHGHUKROIUHTXHQ]� IUHS��F�
]HLWOLFKHU� 9HUODXI� GHU� UHSURGX]LHUWHQ� :HOOHQIRUP� PLW
GHU�)UHTXHQ]�ILI�>��@

'DV�RSWLVFKH�$XVJDQJVVLJQDO�GHU�3RFNHOV�=HOOH�,DXV� �,DXV�W��YDULLHUW�QXQ�PLW�GHU
)UHTXHQ]

ILI� �IP���P ¼ IUHS� *O�����

ZHOFKH� VHKU� YLHO� NOHLQHU� DOV� GLH� ]X� PHVVHQGH� )UHTXHQ]� IP� VHLQ� NDQQ�� 0DQ
HUKlOW� DOVR� HLQH� DXI� GLH� )UHTXHQ]� ILI� �HQJOLVFK�� LQWHUPHGLDWH� IUHTXHQF\�
KHUXQWHUWUDQVIRUPLHUWH� 5HSURGXNWLRQ� GHV�0LNURZHOOHQVLJQDOV� VP�W�� DP�2UW� GHU
/DVHUHLQVWUDKOXQJ��'LHV�LVW�LQ�%LOG�����GDUJHVWHOOW��LP�7HLOELOG�D��LVW�GHU�]HLWOLFKH
9HUODXI� GHV� SHULRGLVFKHQ� 0LNURZHOOHQVLJQDOV� GDUJHVWHOOW�� ZHOFKHV� SHULRGLVFK
PLW�GHQ�/DVHUSXOVHQ�EHOHXFKWHW�ZLUG��7HLOELOG�E����,Q�7HLOELOG�F��LVW�GDQQ�GLH�DXI
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GLH�0H�IUHTXHQ]� ILI� WUDQVIRUPLHUWH�:LHGHUJDEH� GHV� HOHNWULVFKHQ�6LJQDOV� VP�W�
]X�VHKHQ�

=XU�(UOlXWHUXQJ�GHV�%HJULIIV�GHV�KDUPRQLVFKHQ�0LVFKHQV�YHUZHLVH�LFK�DXI�GLH
/LWHUDWXU�>]�%������������@�

$OOJHPHLQ� JHVSURFKHQ� ZHQGHW� PDQ� =HLWEHUHLFKVPHVVXQJHQ� DQ�� XP� GHQ
]HLWOLFKHQ�9HUODXI�HLQHV�HOHNWULVFKHQ�6LJQDOV�DXI�HLQHP�0LNURZHOOHQEDXHOHPHQW
]X�YHUIROJHQ��XQG�)UHTXHQ]EHUHLFKVPHVVXQJHQ��XP�GLH�$PSOLWXGH�XQG�3KDVH
GLHVHV� 6LJQDOV� ]X� EHVWLPPHQ�� )UHTXHQ]EHUHLFKVPHVVXQJHQ� HUPLWWHOQ� DOOH
)UHTXHQ]DQWHLOH�� GLH� LP� )UHTXHQ]VSHNWUXP� GHV� %DXHOHPHQWV� HQWKDOWHQ� VLQG�
'LH�)UHTXHQ]EDQGEUHLWH�E]Z��GDV�]HLWOLFKH�$XIO|VXQJVYHUP|JHQ�HLQHV�VROFKHQ
0H�SULQ]LSV�LVW�LP�ZHVHQWOLFKHQ�JHJHEHQ�GXUFK�GLH�%UHLWH�GHU�RSWLVFKHQ�3XOVH
XQG�GLH�:HFKVHOZLUNXQJV]HLW�]ZLVFKHQ�GHP�'87�XQG�GHQ�$EWDVWVWUDKOHQ�>��@�

$Q� GHQ� YRUDQVWHKHQGHQ� (UNOlUXQJHQ� HUNHQQW� PDQ� DOOHUGLQJV�� GD�� I�U� GLHVH
0H�WHFKQLN�HLQH�6\QFKURQLVDWLRQ�]ZLVFKHQ�GHP�$EWDVWVWUDKO�GHV�/DVHUV�XQG
GHP�0LNURZHOOHQVLJQDO�XQDEGLQJEDU� LVW��1XU�GDQQ�KDEHQ�GLH�*OQ������XQG����
5HOHYDQ]�

'DV� HQWVSUHFKHQGH� 0H�V\VWHP�� ZHOFKHV� EHUHLWV� ]X� %HJLQQ� GLHVHU� $UEHLW
YRUKDQGHQ� LVW� XQG� ZHOFKHV� GLH� 6DPSOLQJ�0HWKRGH� XQG� GLH� GLUHNWH� HOHNWUR�
RSWLVFKH�0H�WHFKQLN�DQZHQGHW��ZLUG� LQ�.DSLWHO�����YRUJHVWHOOW��+LHU�VHL�GDUDXI
KLQJHZLHVHQ�� GD�� DXFK� GLHVHU�0H�DXIEDX�ZLH� DOOH� DQGHUHQ� HOHNWURRSWLVFKHQ
0H�V\VWHPH�PLW�JHSXOVWHQ�/DVHUQ�HLQH�EDXDUWEHGLQJWH�*UHQ]H�KDW��%HUHLWV�LQ
GHU� (LQOHLWXQJ� LVW� GLHVHU� 6DFKYHUKDOW� HUZlKQW� XQG� GDPLW� GDV� 6XFKHQ� QDFK
DOWHUQDWLYHQ� PH�WHFKQLVFKHQ� .RQ]HSWHQ� PRWLYLHUW� ZRUGHQ�� GDV� 3KDVHQ�
UDXVFKHQ��RGHU�DXFK�]HLWOLFKHU�-LWWHU�JHQDQQW��HLQHV�0H�V\VWHPV�PLW�JHSXOVWHU
/DVHUTXHOOH� ZlFKVW� OLQHDU�PLW� GHU� )UHTXHQ]�� GLH� JHPHVVHQ� ZHUGHQ� VROO�� 'LH
YRUKDQGHQH� 0H�DSSDUDWXU� ZlUH� DOVR� GDGXUFK� ]X� YHUEHVVHUQ�� GD�� VWDWW� GHV
1G�<$*�/DVHUV� LQ� 9HUELQGXQJ� PLW� GHP� 3XOVNRPSUHVVRU� HLQ� IV�/DVHU
HLQJHVHW]W�Z�UGH��'RFK�DXFK�GDQQ��ZHQQ�I�U�0HVVXQJHQ�HOHNWULVFKHU�6LJQDOH
PLW�)UHTXHQ]HQ�IP�!�����*+]�LPPHU�K|KHUH�+DUPRQLVFKH�GHU�3XOVZLHGHUKRO�
IUHTXHQ]� ]XP� +HUXQWHUPLVFKHQ� GHU� 0LNURZHOOHQIUHTXHQ]� JHQXW]W� ZHUGHQ
N|QQWHQ�� EOHLEW� DXFK�EHL� HLQHP� IV�/DVHU� GHU� ]HLWOLFKH� -LWWHU�� GDV� EHGHXWHW� GLH
$EZHLFKXQJ�GHV� WDWVlFKOLFKHQ�=HLWSXQNWV�GHU�(PLVVLRQ�HLQHV�/LFKW]XJHV�YRQ
GHP� =HLWSXQNW�� ]X� GHP� JHPl�� 3XOVZLHGHUKROIUHTXHQ]� HLQ� QHXHU� /LFKW]XJ
HPLWWLHUW� ZHUGHQ�P��WH�� GHU� EHJUHQ]HQGH� )DNWRU� I�U� GLH�0H�EDQGEUHLWH� >���
��@�� 1DFK� >��@� LVW� GLH� P|JOLFKH� =HLWDXIO|VXQJ� HLQHV� JHSXOVWHQ� 0H�V\VWHPV
JHJHEHQ�GXUFK
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t t t t tPLQ = + + +� � � �
ML HR ZZ � *O�����

t�EH]HLFKQHW�GDEHL�GLH�+DOEZHUWVEUHLWH�GHU�/DVHUSXOVH��GLH�EHL�IV�/DVHUQ������
IV� EHWUlJW� >��@�� PLW� tML� LVW� GHU� ]HLWOLFKH� -LWWHU� JHPHLQW�� GHU� PLW� �� �� SV� DQJH�
QRPPHQ�ZHUGHQ�NDQQ�>��@��tHR�EHGHXWHW�GLH�$QVSUHFK]HLW�GHV�3RFNHOV�(IIHNWV�
GLH� XQWHU� ���� IV� OLHJW� >��@�� XQG� tZZ� GLH� :HFKVHOZLUNXQJV]HLW� ]ZLVFKHQ� GHP
RSWLVFKHQ�3XOV�XQG�GHP�HOHNWULVFKHQ�6LJQDO� LP�*D$V�6XEVWUDW�� I�U�GLH�VLFK� LQ
GHU� /LWHUDWXU� HLQ�:HUW� YRQ� �� SV� ILQGHW� >��@�� 6HW]W� PDQ� GLHVH� =DKOHQ� HLQ�� VR
HUKlOW�PDQ�I�U�GLH�PLQLPDO�DXIO|VEDUH�=HLWVSDQQH�tPLQ� ������SV��'DV�EHGHXWHW
I�U�GLH�PD[LPDOH�%DQGEUHLWH

I G%�
� � �

= ¼
OQ� �

PLQp t
*/�����

HLQHQ�:HUW�YRQ�����*+]�

'LHVHU� :HUW� LVW� VR�� ZLH� HU� GRUW� VWHKW�� ULFKWLJ�� MHGRFK� HLQ� ZHQLJ� LUUHI�KUHQG�
'XUFK� HLQH� 3KDVHQVWDELOLVLHUXQJ� �3//�� SKDVH� ORFNHG� ORRS�� NDQQ� GHU� (LQIOX�
GHV�-LWWHUV�GHXWOLFK�KHUDEJHVHW]W�ZHUGHQ�� ,P�)DOO�GHU�=HLWEHUHLFKVPHVVXQJHQ
HQWIlOOW�GHU�]HLWOLFKH�-LWWHU�VRJDU�JDQ]��GD�GDQQ�GLH�HOHNWULVFKHQ�3XOVH��GLH��EHU
GDV�00,&�ODXIHQ��GXUFK�GLH�RSWLVFKHQ�3XOVH�VHOEVW�HU]HXJW�ZHUGHQ��'D]X�OHQNW
PDQ�HLQHQ�7HLO�GHU�RSWLVFKHQ�/HLVWXQJ�GHU�$EWDVWSXOVH��EHU�HLQHQ�6WUDKOWHLOHU
DXI� HLQH� 3KRWRGLRGH�� YHUVWlUNW� GHQ� 3KRWRVWURP� PLWWHOV� HLQHV� 0LNURZHOOHQ�
YHUVWlUNHUV� XQG� JLEW� GLHVHV� HOHNWULVFKH� 6LJQDO�� ZHOFKHV� DXV� GHP� RSWLVFKHQ
$EWDVWSXOV� HQWVWDQGHQ� LVW�� DOV� 0LNURZHOOHQVLJQDO� DXI� GDV� '87�� 'LHVHV� LVW
QDW�UOLFK�PLW�GHQ�JOHLFKHQ�]HLWOLFKHQ�6FKZDQNXQJHQ�EHKDIWHW�ZLH�GLH�RSWLVFKHQ
3XOVH�GHV�/DVHUV�>�������@�

:HJHQ� GLHVHV� OLPLWLHUHQGHQ� (LQIOXVVHV� GHV� -LWWHUV� DXI� GDV� ]HLWOLFKH
$XIO|VXQJVYHUP|JHQ�GHV�H[SHULPHQWHOOHQ�$XIEDXV�ILQGHW�PDQ� LQ�GHU�/LWHUDWXU
HWOLFKH� 9HU|IIHQWOLFKXQJHQ�� LQ� GHQHQ� 9HUIDKUHQ� ]XU� 5HGX]LHUXQJ� YRQ� tML
YRUJHVFKODJHQ�ZHUGHQ��(LQH�$EVHQNXQJ�GHV� -LWWHUV� ELV� KLQDE� ]X� ���� IV�ZLUG
EHULFKWHW� >��� �� ��@�� ZREHL� GLHV� WHLOV� HEHQVR� GXUFK� GLH� 9HUZHQGXQJ� HLQHV
5HIHUHQ]VLJQDOV� ]ZLVFKHQ� GHP� 0RGHORFNHUV\QWKHVL]HU� GHV� /DVHUV�� GHP
0LNURZHOOHQV\QWKHVL]HU� VRZLH� GHP� 6DPSOLQJRV]LOORVNRS� HUUHLFKW� ZXUGH�� WHLOV
GXUFK�EDXOLFKH�0D�QDKPHQ�DP�/DVHU�VHOEVW�

'DKHU� VROO� HLQ� DQGHUHU� :HJ�� GLHVH� (LQVFKUlQNXQJ� XPJHKHQ� ]X� N|QQHQ�� LQ
GLHVHU� $UEHLW� EHVFKULWWHQ� ZHUGHQ�� 'HQQ� DOV� $OWHUQDWLYH� ELHWHW� VLFK� DQ�� GHQ
JHSXOVWHQ� /DVHU� GXUFK� FZ� /DVHU� ]X� HUVHW]HQ�� 'DEHL� HUVFKHLQW� GLH� 1XW]XQJ
HLQHV�FZ�/DVHUV�HEHQIDOOV�DOV�XQJHHLJQHW�� GD�PDQ�DXFK�KLHU� VHKU� VFKQHOO� DQ
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HLQH� %DQGEUHLWHQJUHQ]H� VW|�W�� :LUG� QXU� HLQ� FZ� /DVHU� YHUZHQGHW�� VR� ILQGHW
NHLQH� 7UDQVIRUPDWLRQ� GHV�0LNURZHOOHQVLJQDOV� LQ� QLHGULJHUH� )UHTXHQ]EHUHLFKH
VWDWW�� 'HU� 3RFNHOV�(IIHNW� VRUJW� ]ZDU� DXFK� KLHU� I�U� HLQH� 0RGXODWLRQ� GHV
3KRWRVWURPV��*O�������LVW�DOVR�DXFK�KLHU�J�OWLJ��GRFK�GD�GDV�]X�XQWHUVXFKHQGH
%DXHOHPHQW� SHUPDQHQW�PLW� /LFKW� EHVWUDKOW� ZLUG�� lQGHUW� VLFK� DXFK� GHU� 3KRWR�
VWURP� PLW� GHU� )UHTXHQ]� GHU� 0LNURZHOOH�� 'LHV� EHGHXWHW�� GD�� GLH� %DQGEUHLWH
HLQHV� VROFKHQ� $XIEDXV� YRQ� GHU� 6FKQHOOLJNHLW� GHV� EHQXW]WHQ� 3KRWRGHWHNWRUV
DEKlQJW�� ZLH� ZHLW� GLHVHU� LQ� GHU� /DJH� LVW�� GLHVHQ� )OXNWXDWLRQHQ� ]X� IROJHQ�
.RPPHU]LHOO� HUKlOWOLFK� VLQG� 3KRWRGHWHNWRUHQ� ELV� ��� *+]� >��@�� $XV� GLHVHP
*UXQG� H[LVWLHUHQ� ELVKHU� DXFK� QXU� 9HU|IIHQWOLFKXQJHQ� PLW� JHPHVVHQHQ
)UHTXHQ]HQ�ELV����*+]�>����������@�

:HUGHQ� KLQJHJHQ� �� ZHOOHQOlQJHQDEVWLPPEDUH� FZ� /DVHU� PLW� VHKU� VFKPDOHU
/LQLHQEUHLWH� HLQJHVHW]W�� VR� LVW� GDV� 3KDVHQUDXVFKHQ� XQDEKlQJLJ� YRQ� GHU� ]X
PHVVHQGHQ�)UHTXHQ]�XQG�GLH�%DQGEUHLWH�GHV�0H�V\VWHPV�EHJUHQ]W�GXUFK�GLH
9HUVWLPPEDUNHLW� GHU�:HOOHQOlQJHQ� GHU� EHLGHQ� /DVHU�� 'HU� ]ZHLWH� /DVHU� GLHQW
EHL�GLHVHU�0HWKRGH��GLH�PDQ�DOV�+HWHURG\Q�0H�WHFKQLN�EH]HLFKQHW��DOV�ORNDOHU
2V]LOODWRU��G�K��HU�LVW�I�U�GLH�7UDQVIRUPDWLRQ�GHV�0LNURZHOOHQVLJQDOV�LQ�QLHGULJH
*+]��RGHU�VRJDU�0+]�%HUHLFKH�YHUDQWZRUWOLFK��'LH�YRUOLHJHQGH�$UEHLW�IX�W�DXI
GLHVHP�3ULQ]LS��ZHVKDOE�LKU�GDV�IROJHQGH�.DSLWHO�JHZLGPHW�LVW�

��� 'LH�+HWHURG\Q�7HFKQLN

1DFK� DOO� GLHVHQ� KLQOHLWHQGHQ� :RUWHQ� XQG� +LQZHLVHQ�� ZLH� ZLFKWLJ� GLH
0|JOLFKNHLW� LVW�� GDV� ]X� PHVVHQGH� +)�6LJQDO� LQ� QLHGULJHUH� )UHTXHQ]EHUHLFKH
KHUXQWHU�]X�PLVFKHQ��VROO�]XP�EHVVHUHQ�9HUVWlQGQLV�GLHVHV�.DSLWHO�PLW�HLQHU
6NL]]H� EHJRQQHQ� ZHUGHQ�� ZLH� EHL� GLHVHU� 0HWKRGH� VROFK� HLQH� ´LQWHUPHGLDWH
IUHTXHQF\´�ILI� LP�0+]��RGHU�QLHGULJHQ�*+]�%HUHLFK�HU]HXJW�ZHUGHQ�NDQQ��%LOG
���� VDJW� IROJHQGHV�� EHL� GHU� KHWHURG\QHQ� 'HWHNWLRQ� ZHUGHQ� �� FZ� /DVHU� PLW
P|JOLFKVW�NOHLQHU�VSHNWUDOHU�/LQLHQEUHLWH�EHQXW]W��/DVHU���HPLWWLHUH�NRQWLQXLHU�
OLFK�/LFKW�PLW�GHU�)UHTXHQ]�I���/DVHU���PLW�GHU�)UHTXHQ]�I���'D�GLH�/LQLHQEUHLWHQ
VHKU�NOHLQ�VLQG��EHVWHKHQ�LKUH�)UHTXHQ]VSHNWUHQ�DXV�MHZHLOV�QXU�HLQHU�/LQLH�EHL
GHU� )UHTXHQ]�� ZHOFKH� GHU� :HOOHQOlQJH� GHV� YRQ� LKQHQ� HPLWWLHUWHQ� /LFKWV
HQWVSULFKW�� ,Q� 7HLOELOG� ���D�� LVW� GDV� 6SHNWUXP� GHV� HUVWHQ� /DVHUV� GDUJHVWHOOW�
'LHVHV� /LFKW� ZHFKVHOZLUNW� �EHU� GHQ� MHZHLOV� DXVJHQXW]WHQ� RSWRHOHNWURQLVFKHQ
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(IIHNW�PLW�GHU�0LNURZHOOH�GHV�00,&��%LOG����E���VR�GD��6HLWHQElQGHU�XP�GLH
/DVHUIUHTXHQ]

/DVHU�
LQWHQVLWlW�
VSHNWUXP

6SHNWUXP
GHV�0LNUR�
ZHOOHQVLJQDOV

,QWHQVLWlWV�
VSHNWUXP�QDFK
RSWRHOHNWUR�
QLVFKHU�::

,QWHQVLWlWV�
VSHNWUXP
LP�3KRWR�
GHWHNWRU

JHILOWHUWHV
,QWHQVLWlWV�
VSHNWUXP
KLQWHU�3KRWR�
GHWHNWRU

7+]

*+]

7+]

7+]

0+]
I

I I
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%LOG���� 3ULQ]LSVNL]]H� GHU� +HWHURG\Q�0H�WHFKQLN�� D�� )UH�
TXHQ]VSHNWUXP� GHV� HUVWHQ� FZ� /DVHUV�� E�� )UHTXHQ]�
VSHNWUXP� GHV� 0LNURZHOOHQVLJQDOV�� F�� )UHTXHQ]�
VSHNWUXP� QDFK� GHU� RSWRHOHNWURQLVFKHQ� :HFKVHO�
ZLUNXQJ�� G�� )UHTXHQ]VSHNWUXP� LP� 3KRWRGHWHNWRU� PLW
]ZHLWHP� FZ� /DVHU�� H�� JHILOWHUWHV� )UHTXHQ]VSHNWUXP
GHV�JHPHVVHQHQ�3KRWRVWURPV

HQWVWHKHQ��%LOG����F���'DV�:HVHQWOLFKH�GHU�+HWHURG\Q�7HFKQLN� LVW�QXQ� LQ�%LOG
���G�� GDUJHVWHOOW�� 'HU� ]ZHLWH� /DVHU� ZLUG� GHP� YRP� '87� NRPPHQGHQ� /LFKW
�EHUODJHUW� XQG�ZHFKVHOZLUNW�PLW� GHQ���)UHTXHQ]DQWHLOHQ�� GLH� LQ� GLHVHP�/LFKW
YRUKDQGHQ� VLQG�� �)lKUW�� PDQ� VHLQH� )UHTXHQ]� I�� �GXUFK� (LQVWHOOHQ� GHU
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JHHLJQHWHQ�:HOOHQOlQJH��VHKU�QDK�DQ�HLQH�GHU�EHLGHQ�6HLWHQElQGHU�KHUDQ��VR
LVW�GLH�0H�IUHTXHQ]�ILI

ILI� �_�I����IP���I�_� *O�����

ZHOFKH� LP�0+]�%HUHLFK� OLHJHQ�NDQQ��.HQQW�PDQ�GLH�'LIIHUHQ]IUHTXHQ]� I�� �� I�
GHU� EHLGHQ� /DVHU�� VR� Ol�W� VLFK� GLH� XQEHNDQQWH� 0LNURZHOOHQIUHTXHQ]� IP
EHVWLPPHQ�� 'DPLW� ZLUG� NODU�� GD�� GLH� %HJUHQ]XQJ� GLHVHU� 0H�WHFKQLN� QLFKW
GXUFK�GHQ�YHUZHQGHWHQ�3KRWRGHWHNWRU�EHVWLPPW�LVW�ZLH�EHL�GHU�9DULDQWH�PLW�QXU
HLQHP� FZ� /DVHU�� VRQGHUQ� GD�� PLW� GLHVHU� 0HWKRGH� �WKHRUHWLVFK�� 7+]�
)UHTXHQ]HQ� ]�%��PLW� HLQHP���*+]�3KRWRGHWHNWRU� JHPHVVHQ�ZHUGHQ� N|QQHQ�
ZHQQ�QXU�GLH�9HUVWLPPEDUNHLW�GHU�EHLGHQ�/DVHU�JHJHQHLQDQGHU�JUR��JHQXJ�LVW
XQG�GLHVH�VWDELO�JHQXJ�DUEHLWHQ�

:LH� LVW� GLHV� P|JOLFK"� *HQHUHOO� DEVRUELHUW� HLQ� 3KRWRGHWHNWRU� GLH� DXI� LKQ
IDOOHQGHQ� 3KRWRQHQ� XQG� HU]HXJW� GDGXUFK� (OHNWURQHQ�/RFK�3DDUH�� VRIHUQ� GLH
3KRWRQHQHQHUJLH�JU|�HU� LVW�DOV�GLH�%DQGO�FNH�GHU�DEVRUELHUHQGHQ�+DOEOHLWHU�
VFKLFKW� GHV�3KRWRGHWHNWRUV� �YJO�� .DSLWHO� ������'LH� VR� LQV� /HLWXQJVEDQG� DQJH�
KREHQHQ�IUHL�EHZHJOLFKHQ�(OHNWURQHQ�ELOGHQ�GHQ�3KRWRVWURP�LSK�W���ZHOFKHU�GDV
0D�� I�U� GLH� ]HLWOLFK� YHUlQGHUOLFKH� ,QWHQVLWlW� ,�W�� GHV� HLQIDOOHQGHQ� /LFKWV� LVW�
GHQQ�>��@

LSK�W����_(�W�_�� �,�W�� *O�����

(�W�� LVW� GLH� ]HLWOLFK� YHUlQGHUOLFKH� 6WlUNH� GHV� HOHNWULVFKHQ� )HOGHV� GHU� HOHNWUR�
PDJQHWLVFKHQ� :HOOH�� 'LHVH� *OHLFKXQJ� EHVDJW�� GD�� HLQ� QLFKWOLQHDUHU
=XVDPPHQKDQJ� ]ZLVFKHQ� GHP� 3KRWRVWURP� XQG� GHU� HOHNWULVFKHQ� )HOGVWlUNH
GHV� LKQ� HU]HXJHQGHQ� /LFKWV� EHVWHKW� XQG� ELOGHW� GLH� %DVLV� GHU� KHWHURG\QHQ
0H�WHFKQLN��'HQQ�ZHUGHQ�]ZHL�/LFKWZHOOHQ�

a � �( W� �XQG�
a � �( W� �PLW�XQWHUVFKLHG�

OLFKHQ� .UHLVIUHTXHQ]HQ� w��  � �pI�� XQG� w��  � �pI�� LQ� HLQHP� 3KRWRGHWHNWRU
NRKlUHQW��EHUODJHUW��VR�LVW�GHU�3KRWRVWURP�>������@

L W ( W

( W ( W
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G�K�� HU� HQWKlOW� QHEHQ� GHQ�*OHLFKVWURPDQWHLOHQ�(�
�� XQG�(�

�� GHU� EHLGHQ� /DVHU�
LQWHQVLWlWHQ�DXFK�HLQHQ�,QWHUIHUHQ]WHUP��GHU�PLW�GHU�'LIIHUHQ]IUHTXHQ]�Dw� ��w�

�� w��� GHU� EHLGHQ� /DVHU� YDULLHUW�� Dj� LVW� GLH� 'LIIHUHQ]� GHU� EHLGHQ� 3KDVHQ� GHU
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/LFKWZHOOHQ�� ZHOFKH� GDV� +HWHURG\QVLJQDO� YHU]HUUW�� ZHQQ� VLH� XQNRQWUROOLHUW
VFKZDQNHQ�NDQQ��'DKHU�PX��GDI�U�6RUJH�JHWUDJHQ�ZHUGHQ��GD��Dj�HQWZHGHU
DNWLY� JHVWHXHUW� ZLUG�� RGHU� DEHU�� GD�� DOOH� PHFKDQLVFKHQ� ,QVWDELOLWlWHQ� GHV
0H�DXIEDXV�� ZHOFKH� ]X� HLQHU� 'ULIW� GHU� 3KDVHQEH]LHKXQJ� I�KUHQ� N|QQHQ�
HOLPLQLHUW�ZHUGHQ�>��@�

0DQ� HUNHQQW� MHGRFK� DXFK� DQ� *O�� ����� GD�� GHU� ,QWHUIHUHQ]WHUP� OLQHDU� YRP
HOHNWULVFKHQ� )HOG� (�� DEKlQJW� XQG� XP� GHQ� )DNWRU� �� (��(�� JHJHQ�EHU� GHU
GLUHNWHQ� 'HWHNWLRQ� YRQ� (�� YHUVWlUNW� LVW�� $XI� GLH� +)�0H�WHFKQLN� DQJHZDQGW
EHGHXWHW� GLHV�� KDW� PDQ� GXUFK� RSWRHOHNWURQLVFKH� (IIHNWH� GLH� LQ� %LOG� ���F�
HLQJH]HLFKQHWHQ�6HLWHQElQGHU�XP�I��HU]HXJW��G�K��HQWKlOW�(��.RPSRQHQWHQ�GHV
LQWHUHVVLHUHQGHQ� +)�6LJQDOV� IP� GHV� XQWHUVXFKWHQ� 00,&�� VR� VRUJW� GLH
1LFKWOLQHDULWlW� GHV� 3KRWRGHWHNWRUV� �*O�� ����� I�U� GLH� ZHLWHUH� 0LVFKXQJ� GLHVHU
)UHTXHQ]HQ�PLW�I���VR�GD��GLH�QLHGHUIUHTXHQWH�0H�IUHTXHQ]� ILI�JHPl��*O�����
HQWVWHKW� XQG� VP�W�� XP� GHQ� )DNWRU� �� (��(�� YHUVWlUNW� EHL� GHU� )UHTXHQ]� ILI
JHPHVVHQ� ZHUGHQ� NDQQ�� 'LH� VSHNWUDOH� $XIO|VEDUNHLW� GLHVHV� 3ULQ]LSV� LVW
EHJUHQ]W�GXUFK�GLH�/LQLHQEUHLWH�GHU�EHQXW]WHQ�/DVHU��GLH�(PSILQGOLFKNHLW�GXUFK
LKUH�)UHTXHQ]GULIW�>������@��,P�*HJHQVDW]�]XP�6DPSOLQJ�3ULQ]LS�ZHFKVHOZLUNHQ
KLHU� DOVR� XQDEKlQJLJ� YRQ� GHU� 0H�IUHTXHQ]� VWHWV� GLH� JOHLFKHQ� RSWLVFKHQ
)UHTXHQ]HQ� GHU� EHLGHQ� /DVHU� PLW� GHP� 0LNURZHOOHQVLJQDO�� ZRKLQJHJHQ� EHL
HLQHP� JHSXOVWHQ� /DVHU� HLQH� HQWVSUHFKHQGH� +DUPRQLVFKH� P ¼ IUHS� PLW� GHU
0LNURZHOOHQIUHTXHQ]� JHPLVFKW� ZLUG�� 'DUDXV� JHQDX� UHVXOWLHUW� GLH� EHUHLWV
HUZlKQWH� 8QDEKlQJLJNHLW� GHV� 3KDVHQUDXVFKHQV� HLQHV� +HWHURG\Q�
0H�V\VWHPV�

$QGHUHUVHLWV�PX��HUZlKQW�ZHUGHQ��GD��GXUFK�GLH�NRQWLQXLHUOLFKH�%HVWUDKOXQJ
GHV�0H�REMHNWV�PLW�/LFKW�QXQ�NHLQH�0HVVXQJHQ� LP�=HLWEHUHLFK�PHKU�P|JOLFK
VLQG��'LHVHV�ZDU�PLW�GHU�6DPSOLQJ�0HWKRGH�P|JOLFK�GXUFK�GLH�VWURERVNRSLVFKH
%HOHXFKWXQJ� GHV� '87� MHZHLOV� ]X� HLQHP� JHULQJI�JLJ� YHUlQGHUWHQ� =HLWSXQNW
LQQHUKDOE�GHU�P�WHQ�3HULRGH�GHU�0LNURZHOOH�JHJHQ�EHU�GHU�0H�ZHUWHUIDVVXQJ
EHLP�YRUKHULJHQ�$EWDVWSXOV��'LHVH�0|JOLFKNHLW�HQWIlOOW�KLHU�YROOVWlQGLJ�

'HQQRFK� LVW� HV� HUVWDXQOLFK�� GD�� GLHVH� 7HFKQLN� ±� QDFK� PHLQHP� :LVVHQ� ±
ELVODQJ� QXU� YRQ� /RXDOLFKH� HW� DO�� I�U� +)�0H�]ZHFNH� YRQ� 00,&V� HLQJHVHW]W
ZXUGH�>��@����'LRGHQ�JHSXPSWH�1G�<$*�/DVHUQ�ZXUGHQ�HLQJHVHW]W��XP�HLQ���
*+]�6LQXVVLJQDO� DXI� HLQHU� *D$V�0LNURVWUHLIHQOHLWXQJ� EHL� ������ 0+]� ]X
GHWHNWLHUHQ��'LH�HUUHLFKWH�0H�HPSILQGOLFKNHLW�ZLUG�PLW�����9� +] �DQJHJHEHQ�
%HGLQJW� GXUFK� GLH� YHUZHQGHWHQ� /DVHUTXHOOHQ� XQG� GLH� $XVZHUWHHOHNWURQLN� ODJ
KLHU�GLH�0H�EDQGEUHLWH�EHL����*+]�� ,Q�DQGHUHQ�$UEHLWHQ�ZLUG�GLH�+HWHURG\Q�
7HFKQLN� ]XU� 0HVVXQJ� GHU� 3XOVDQWZRUW� YRQ� 3KRWRGHWHNWRUHQ� RGHU� 3KRWR�
VFKDOWHUQ�ELV�]X�����*+]�EHQXW]W�>����������@�
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6RPLW� ZLUG� PLW� GLHVHU� $UEHLW� 1HXODQG� EHWUHWHQ�� ZHQQ�PLWWHOV� GHU� +HWHURG\Q�
0H�V\VWHPH�� GLH� LP� QDFKIROJHQGHQ� .DSLWHO� YRUJHVWHOOW� ZHUGHQ�� DXFK� ]ZHL�
GLPHQVLRQDOH� )HOGYHUWHLOXQJVPHVVXQJHQ� LQ� +)�%DXHOHPHQWHQ� YRUJHQRPPHQ
ZHUGHQ��=XU�EHVVHUHQ�+DQGKDEEDUNHLW�XQG�]XU�HLQIDFKHUHQ�hEHUODJHUXQJ�GHU
EHLGHQ�RSWLVFKHQ�:HOOHQ�ZHUGHQ�VLH� LP�*HJHQVDW]�]X�/RXDOLFKH�HW�DO�� >��@� LQ
*ODVIDVHUWHFKQLN�HQWZLFNHOW�

=XYRU� ZLUG� MHGRFK� QRFK� GDV� 3ULQ]LS� GHU� 2%,&�0H�WHFKQLN� HUNOlUW�� GD� HV
HQWVFKHLGHQGHQ�$QWHLO�DQ�GHQ�LQ�.DSLWHO���YRUJHVWHOOWHQ�0H�HUJHEQLVVHQ�KDW�

��� 'DV�3ULQ]LS�YRQ�2%,&�0HVVXQJHQ

,Q� GHU� (LQOHLWXQJ� VRZLH� LP� .DSLWHO� ���� ZXUGH� EHUHLWV� HUZlKQW�� GD�� GLH
$EVRUSWLRQ�YRQ�/LFKW�LQ�0DWHULH�XQG�GLH�GDPLW�HLQKHUJHKHQGH�(U]HXJXQJ�IUHLHU
/DGXQJVWUlJHU�JHQXW]W�ZHUGHQ�NDQQ��GDV�'87�DXFK�JOHLFK]HLWLJ�DOV�0H�VRQGH
]X�YHUZHQGHQ��'LH�ELVODQJ�YRUJHVWHOOWHQ�0H�YHUIDKUHQ�EHUXKWHQ�DOOH�DXI�GHP
3ULQ]LS�� GHQ� /DVHUVWUDKO� DP� XQWHUVXFKWHQ� %DXHOHPHQW� PLW� GHP� GRUW� YRU�
KDQGHQHQ� HOHNWULVFKHQ� )HOG� ZHFKVHOZLUNHQ� ]X� ODVVHQ� XQG� GDV� 0H�VLJQDO� LQ
5HIOH[LRQ� DQ� HQWIHUQWHU� 6WHOOH� ]X� GHWHNWLHUHQ�� ,P� QDFKIROJHQGHQ� .DSLWHO� ZLUG
VLFK� KHUDXVVWHOOHQ�� GD��PLW� GLHVHU�5HIOH[LRQ� GHV� /LFKWV� 3UREOHPH� YHUEXQGHQ
VLQG�� GLH� XPJDQJHQ�ZHUGHQ� N|QQHQ��ZHQQ� GLH�:HFKVHOZLUNXQJ�$EWDVWVWUDKO�
0LNURZHOOH�GLUHNW�DP�'87�DEJHJULIIHQ�ZLUG��PDQ�PL�W�GHQ�RSWLVFK� LQGX]LHUWHQ
3KRWRVWURP��2%,&��RSWLFDO�EHDP�LQGXFHG�FXUUHQW��DXI�GHP�0H�REMHNW�

,Q�%LOG����� LVW�GDV�2%,&�0H�YHUIDKUHQ�VNL]]LHUW��$Q�HLQHP�+DOEOHLWHU� OLHJW�GLH
lX�HUH�6SDQQXQJ�8�DQ��GRFK�NDQQ�QXU�HLQ�NOHLQHU�6WURP�GXUFK�GLHVHQ�IOLH�HQ�
GD�VHLQ�,QQHQZLGHUVWDQG�LP�XQEHOHXFKWHWHQ�=XVWDQG�VHKU�JUR��LVW��%HOHXFKWHW
PDQ� DEHU� GHQ� +DOEOHLWHU� PLW� /LFKW� HLQHU� JHHLJQHWHQ� :HOOHQOlQJH� �KLHU
GDUJHVWHOOW� GXUFK� GLH� 3KRWRQHQHQHUJLH� K ¼ I��� VR� ZLUG� VHLQ� ,QQHQZLGHUVWDQG
GXUFK� GLH� *HQHULHUXQJ� IUHLHU� (OHNWURQHQ� XQG� /|FKHU� GUDVWLVFK� KHUDEJHVHW]W�
1DFK� GLHVHP� 3ULQ]LS� IXQNWLRQLHUHQ� ]�%�� DXFK� GLH� LQ� .DSLWHO� ���� HUZlKQWHQ
3KRWRVFKDOWHU�]XU�(U]HXJXQJ�NXU]HU�HOHNWULVFKHU�3XOVH��hEHU�GHQ�NOHLQHQ�0H��
ZLGHUVWDQG�5P�NDQQ�GHU�LQGX]LHUWH�3KRWRVWURP�LSK� �9SK�5P�LP�$X�HQVWURPNUHLV
JHPHVVHQ� ZHUGHQ�� (U� LVW� GHU� DQOLHJHQGHQ� 6SDQQXQJ�� DOVR� GHP� 0LNUR�
ZHOOHQVLJQDO��SURSRUWLRQDO�>��@�
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%LOG����� 6NL]]H�]XP�2%,&�0H�YHUIDKUHQ

'D� GLHVHU� 3KRWRVWURP� DXI� GHP�0H�REMHNW� HU]HXJW� ZLUG�� NDQQ� HU� GLUHNW� GRUW
JHPHVVHQ�ZHUGHQ��'DV�0H�REMHNW� GLHQW� KLHU� DOVR� JOHLFK]HLWLJ� DOV�0H�VRQGH
lKQOLFK�GHP��PRGXODWHG�VFDWWHULQJ���'DEHL�NDQQ�DXFK�GLH�+HWHURG\Q�7HFKQLN
DQJHZHQGHW�ZHUGHQ��%HLGH�RSWLVFKHQ�)UHTXHQ]HQ� I�� XQG� I�� HU]HXJHQ�EHUHLWV
DXI� GHP� '87� GLH� 'LIIHUHQ]IUHTXHQ]� DI�� ZHOFKH� GDQQ� PLW� GHU� 0LNURZHOOHQ�
IUHTXHQ]�IP�PLVFKW��VR�GD��GLH�0H�IUHTXHQ]�ILI�JHPl��*O������HQWVWHKW��'LHVH
NDQQ� VRGDQQ� PLW� HLQHP� HOHNWULVFKHQ� 6SHNWUXPDQDO\VDWRU� GLUHNW� JHPHVVHQ
ZHUGHQ��'HU�8PZHJ� ]X� HLQHP�3KRWRGHWHNWRU� XQG� GDPLW� GLH� 3UREOHPDWLN�PLW
5HIOH[LRQVYHUOXVWHQ�HQWIlOOW�

'LH� %HQXW]XQJ� GHU� (OHNWURDEVRUSWLRQ� DOV� RSWRHOHNWURQLVFKH� :HFKVHOZLUNXQJ
]ZLVFKHQ� GHU� 0LNURZHOOH� XQG� GHP� $EWDVWVWUDKO� VFKUlQNW� GLH� :DKO� GHU
/DVHUTXHOOH� GHUJHVWDOW� HLQ�� GD�� QXQ� GLH� /DVHUZHOOHQOlQJH� VR� DQ� GDV� ]X
XQWHUVXFKHQGH�'87�DQJHSD�W�ZHUGHQ�PX���GD��VLH�LP�%HUHLFK�GHU�$EVRUSWLRQ
OLHJW��'DKHU� LVW�GLH�%HHLQIOXVVXQJ�GHV�0LNURZHOOHQVLJQDOV�DXI�GHP�00,&�HLQH
DQGHUH�DOV�EHL�GHU�HOHNWURRSWLVFKHQ�0H�WHFKQLN��'HQQ�]XVlW]OLFK� ]XP�0LNUR�
ZHOOHQVLJQDO� ZLUNW� DXI� GDV� %DXHOHPHQW� QXQ� QRFK� HLQH� ]ZHLWH�� ORNDOH� 6WURP�
TXHOOH�LQ�)RUP�GHV�JHQHULHUWHQ�3KRWRVWURPV�DP�2UW�GHU�/LFKWHLQVWUDKOXQJ��$XI
GHU�DQGHUHQ�6HLWH�EHGHXWHW�GHU�KLHU�JHZlKOWH�)DOO�GHU�(OHNWURDEVRUSWLRQ�HLQH
JU|�HUH� ,QWHQVLWlW� GHV�:HFKVHOZLUNXQJVPHFKDQLVPXV
��� =XGHP� NDQQ� VR� DXI
HLQH�0H�DQRUGQXQJ�LQ�5HIOH[LRQ�YHU]LFKWHW�ZHUGHQ�

����������������������������������������������������������

�*HPl��7DEHOOH���LQ�.DSLWHO�����LVW�EHL�JOHLFKHU�HOHNWULVFKHU�)HOGVWlUNH�GLH�bQGHUXQJ�GHV�%UHFKXQJV�
LQGH[HV� KLHU� HLQH� *U|�HQRUGQXQJ� JU|�HU� DOV� EHLP� 3RFNHOV�(IIHNW�� 'H� IDFWR� ZLUG� ]ZDU� EHL� GLHVHU
0H�PHWKRGH� GLH� )XQGDPHQWDODEVRUSWLRQ� LP� 6XEVWUDW� DXVJHQXW]W�� DQ� LVW� VRPLW� KLHUEHL� QLFKW� GLH
HQWVFKHLGHQGH� *U|�H�� $XV� *U�QGHQ� GHU� EHVVHUHQ� 9HUJOHLFKEDUNHLW� ZLUG� MHGRFK� GLH� bQGHUXQJ� GHV
%UHFKXQJVLQGH[HV�HUZlKQW��ZHOFKH��EHU�GLH�.UDPHUV�.URQLJ�5HODWLRQHQ�PLW�GHU�$EVRUSWLRQ�a�NRUUHOLHUW
LVW�
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(LQH�ZHLWHUH�(LQVFKUlQNXQJ�GLHVHU�0HWKRGH�LVW�GLH�7DWVDFKH��GD��PLW�GLHVHP
9HUIDKUHQ� QXU� GDQQ� VFKDOWXQJVLQWHUQH� 0HVVXQJHQ� P|JOLFK� VLQG�� ZHQQ� GDV
0H�VLJQDO� DP� $XVJDQJ� GHU� 6FKDOWXQJ� DEJHJULIIHQ� ZHUGHQ� NDQQ�� ZHQQ� DOVR
HLQH�HOHNWULVFKH�=XOHLWXQJ�]XP�0H�RUW�EHVWHKW�

$OV� 0H�YHUIDKUHQ� LQ� LQWHJULHUWHQ� 6FKDOWXQJHQ� ILQGHW� PDQ� 2%,&�0HVVXQJHQ
ELVODQJ�KDXSWVlFKOLFK�]XU�)HKOHUDQDO\VH�XQG� ]XU� /RNDOLVLHUXQJ�PHFKDQLVFKHU
ZLH�HOHNWULVFKHU�'HIHNWH�LQ�GLHVHQ�%DXHOHPHQWHQ�>���������@��=XU�%HVWLPPXQJ
GHV�+RFKIUHTXHQ]YHUKDOWHQV�YRQ�00,&V�LVW�HV�QRFK�QLFKW�HLQJHVHW]W�ZRUGHQ�
$XFK� H[LVWLHUW� QRFK� NHLQH� /LWHUDWXU�� LQ� GHU� GLH� +HWHURG\Q�7HFKQLN� DXI� 2%,&�
0HVVXQJHQ�DQJHZHQGHW�ZXUGH��*OHLFK� LQ� ]ZHLIDFKHU�+LQVLFKW� LVW� DOVR�GHU� LP
QXQ�IROJHQGHQ�.DSLWHO�YRUJHVWHOOWH�+HWHURG\Q�0H�DXIEDX�I�U�2%,&�0HVVXQJHQ
HLQH�1HXHQWZLFNOXQJ�


