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.DSLWHO�� 0HWKRGHQ� ]XU� NRQWDNWORVHQ� &KDUDNWHULVLHUXQJ
LQWHJULHUWHU� +RFK�� XQG� +|FKVWIUHTXHQ]�%DX�
HOHPHQWH�XQG��6FKDOWXQJHQ�±�HLQ�hEHUEOLFN

'LH� (LQOHLWXQJ� KDWWH� GDV� =LHO�� GLH� 1RWZHQGLJNHLW� HLQHU� NRQWDNWORV� XQG
VFKDOWXQJVLQWHUQ�DUEHLWHQGHQ�0H�WHFKQLN�]XU�&KDUDNWHULVLHUXQJ�YRQ�+RFK��XQG
+|FKVWIUHTXHQ]EDXHOHPHQWHQ� XQG� �VFKDOWXQJHQ�� ZHOFKH� MHGRFK� GDV� ]X
XQWHUVXFKHQGH� HOHNWURPDJQHWLVFKH� )HOG� GHU� SURSDJLHUHQGHQ� 0LNURZHOOH� QXU
P|JOLFKVW� JHULQJ� VW|UHQ� GDUI�� YRU� $XJHQ� ]X� I�KUHQ� XQG� GDV� )RUVFKHQ� QDFK
VROFKHQ� 0|JOLFKNHLWHQ� ]X� PRWLYLHUHQ�� 'HP� QXQ� IROJHQGHQ� hEHUEOLFN� �EHU
YHUVFKLHGHQH� +|FKVWIUHTXHQ]�0H�PHWKRGHQ� VROOHQ� GLHVH� $QIRUGHUXQJHQ�
ZHOFKH�]X�HUI�OOHQ�VLQG��QRFKPDO�GHWDLOOLHUWHU�YRUDQJHVWHOOW�ZHUGHQ�

6FKDOWXQJVLQWHUQHV�0HVVHQ��EHL�GHU�)�OOH�YRQ�(LQ]HONRPSRQHQWHQ��GLH�PLWWOHU�
ZHLOH� ]X�HLQHU� LQWHJULHUWHQ�6FKDOWXQJ�]XVDPPHQJHID�W�ZHUGHQ�� XP�GLH
JHVWHLJHUWHQ� $QIRUGHUXQJHQ� DQ� PRGHUQH� 00,&V� HUI�OOHQ� ]X� N|QQHQ�
UHLFKW� HLQH� &KDUDNWHULVLHUXQJ� GLHVHU� 6FKDOWXQJ� DOV� *DQ]HV� QLFKW� PHKU
DXV��XP�VR�HLQHQ�)XQNWLRQVWHVW�RGHU�HLQH�)HKOHUDQDO\VH�GXUFK]XI�KUHQ�
(V� NRPPW� LPPHU�PHKU� GDUDXI� DQ�� GLH� 7HLOEHUHLFKH� RGHU� JDQ]� NRQNUHW
GDV�(LQ]HOHOHPHQW�LQQHUKDOE�GHV�,&V�DXVILQGLJ�]X�PDFKHQ��ZHOFKHV�QLFKW
NRPSDWLEHO� LVW�PLW�GHU�JHZ�QVFKWHQ�6\VWHPVSH]LILNDWLRQ�RGHU�JDU�GXUFK
IHKOHUKDIWH� 7HFKQRORJLHVFKULWWH� GDV� )XQNWLRQLHUHQ� GHU� 6FKDOWXQJ� YHU�
KLQGHUW�� XP� VR� JDQ]� JH]LHOW� GLHVHQ� %HUHLFK� RGHU� GLHVH� .RPSRQHQWH
PRGLIL]LHUHQ�]X�N|QQHQ�

+RKH�2UWVDXIO|VXQJ�� GLHV� NDQQ�QXU� EHZHUNVWHOOLJW�ZHUGHQ��ZHQQ�GLH�2UWVDXI�
O|VXQJ� GHU� 0H�WHFKQLN� LQ� GHU� *U|�HQRUGQXQJ� GHU� %DXHOHPHQWH� OLHJW�
+LHU� LVW� OlQJVW� GDV� =HLWDOWHU� GHU� VXE��P�7HFKQRORJLH� DQJHEURFKHQ� ±
DXFK� KHXWH� VFKRQ� VWHKHQ� +|FKVWIUHTXHQ]EDXHOHPHQWH� PLW� 6WUXNWXU�
EUHLWHQ�YRQ�����QP�XQG�ZHQLJHU�]XU�9HUI�JXQJ�>����@�±�VR�GD��DXFK�GLH
0H�VRQGH�LQ�GHU�/DJH�VHLQ�PX���GLHVH�'LPHQVLRQHQ�DXI]XO|VHQ�

+RKH� )UHTXHQ]EDQGEUHLWH�� $UEHLWVIUHTXHQ]HQ� JU|�HU� ���� *+]� ZHUGHQ� YRQ
PRGHUQHQ� 00,&V� EHUHLWV� HUUHLFKW�� 'DV� 0H�V\VWHP� VHOEVW� PX�� DOVR
GLHVH�%DQGEUHLWH�]XU�9HUI�JXQJ�VWHOOHQ��)�U�GHQ�=HLWEHUHLFK�HUJLEW�GLHV
HLQH�]X�IRUGHUQGH�]HLWOLFKH�$XIO|VXQJ�NOHLQHU���SV�

+RKH� (PSILQGOLFKNHLW�� EHGLQJW� GXUFK� GLH� LPPHU� NOHLQHUHQ� 6LJQDOVSDQQXQJHQ�
GLH�DQ�GLH� LPPHU�PLQLDWXULVLHUWHUHQ�6FKDOWXQJHQ�DQJHOHJW�ZHUGHQ��PX�



.DSLWHO�� 0HWKRGHQ�]XU�NRQWDNWORVHQ�&KDUDNWHULVLHUXQJ�LQWHJULHUWHU�+RFK��XQG
+|FKVWIUHTXHQ]�%DXHOHPHQWH�XQG��6FKDOWXQJHQ�±�HLQ�hEHUEOLFN

�

GLH�0H�WHFKQLN�LQ�GHU�/DJH�VHLQ��DXFK�NOHLQVWH�HOHNWULVFKH�6SDQQXQJHQ
]X�GHWHNWLHUHQ�

*HULQJH� %HHLQIOXVVXQJ� GXUFK� GLH� 0HVVXQJ�� DXV� GHP� JOHLFKHQ� *UXQG� PX�
JHIRUGHUW� ZHUGHQ�� GD�� GLH� 0H�WHFKQLN� GDV� ]X� PHVVHQGH� HOHNWULVFKH
6LJQDO�QXU�VR�ZHQLJ�ZLH�P|JOLFK�VW|UW��1XU�GDQQ�N|QQHQ�DXVVDJHNUlIWLJH
(UJHEQLVVH� �EHU� GLH� +RFKIUHTXHQ]HLJHQVFKDIWHQ� GHV� '87� HU]LHOW
ZHUGHQ�

.RPSDWLELOLWlW� PLW� 0RGHOOUHFKQXQJHQ�� VFKOLH�OLFK� ZLUG� HLQH� 0H�WHFKQLN� YRU
DOOHP� GDQQ� YRQ� 1XW]HQ� I�U� 6FKDOWXQJVHQWZLFNOHU� XQG� �GHVLJQHU� VHLQ�
ZHQQ� GLH� JHPHVVHQHQ� *U|�HQ� GLUHNWHQ� (LQ]XJ� LQ� GLH� 6LPXODWLRQV�
SURJUDPPH�KDOWHQ�E]Z��ZHQQ�XPJHNHKUW� GLH�0H�HUJHEQLVVH�GLUHNW�PLW
GHQ�6LPXODWLRQVHUJHEQLVVHQ�YHUJOLFKHQ�ZHUGHQ�N|QQHQ�

*HPl��GLHVHV�)RUGHUXQJVNDWDORJV�� GHU� VLFKHUOLFK� QXU� GLH�ZLFKWLJVWHQ�(LJHQ�
VFKDIWHQ� HLQHV� 0H�YHUIDKUHQV� I�U� +RFK�� XQG� +|FKVWIUHTXHQ]EDXHOHPHQWH
HQWKlOW�� VROOHQ� QXQ� YHUVFKLHGHQH� 0H�PHWKRGHQ� YRUJHVWHOOW� XQG� LKUH� 6WlUNHQ
XQG� 6FKZlFKHQ� EHQDQQW� ZHUGHQ�� $XIJUXQG� GHU� )�OOH� XQWHUVFKLHGOLFKHU
9HUIDKUHQ� XQG� GHU� ]DKOUHLFKHQ� 9HU|IIHQWOLFKXQJHQ� DXI� GHP� *HELHW� GHU
0LNURZHOOHQPH�WHFKQLN� NDQQ� KLHU� QXU� HLQ� EHJUHQ]WHU� hEHUEOLFN� JHJHEHQ
ZHUGHQ�� GHU� NHLQHQ� $QVSUXFK� DXI� 9ROOVWlQGLJNHLW� HUKHEW�� %HJRQQHQ� ZLUG� PLW
GHQ�9HUIDKUHQ��GLH�QLFKWRSWLVFK�DUEHLWHQ�

��� 1LFKWRSWLVFKH�0H�YHUIDKUHQ

(OHNWURQHQVWUDKOWHVWYHUIDKUHQ�

(LQ� 5DVWHUHOHNWURQHQPLNURVNRS� �5(0�� LVW� EHNDQQW� I�U� VHLQH� VHKU� JXWH� 2UWV�
DXIO|VXQJ�LQ�GHU�*U|�HQRUGQXQJ�ZHQLJHU�QP��'LH�3UREH�ZLUG�LQ�HLQH�9DNXXP�
NDPPHU�HLQJHVFKOHXVW�XQG�PLW�HLQHP�VHKU� IHLQ� JHE�QGHOWHQ�(OHNWURQHQVWUDKO
�EHVFKRVVHQ���ZRGXUFK�6HNXQGlUHOHNWURQHQ�DXV�GHP�'87�KHUDXVJHVFKODJHQ
XQG� GHWHNWLHUW� ZHUGHQ�� $XI� GLHVH� :HLVH� NDQQ� GDV� 5(0� ]X� 0LNURVNRSLH�
]ZHFNHQ� EHQXW]W� ZHUGHQ�� (V� JLEW� DEHU� DXFK� $XVNXQIW� �EHU� GDV� HOHNWULVFKH
3RWHQWLDO�DXI�GHP�'87��GHQQ�GLH�NLQHWLVFKH�(QHUJLH�GHU�6HNXQGlUHOHNWURQHQ
LVW�SURSRUWLRQDO�]X�GLHVHP�>��@��'LHVH�0HWKRGH�]HLFKQHW�VLFK�YRU�DOOHP�GXUFK
LKUH�KRKH�2UWVDXIO|VXQJ�DXV�XQG�HUP|JOLFKW�0HVVXQJHQ�DXI�MHGHP�EHOLHELJHQ
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6XEVWUDW�� 'XUFK� 7UDQVLW]HLWHIIHNWH� GHU� 6HNXQGlUHOHNWURQHQ� ]XP� 'HWHNWRU
EHVLW]W�VLH�DEHU�QXU�HLQH�EHJUHQ]WH�%DQGEUHLWH�YRQ�HWZD����*+]�>��@�XQG�HLQH
XP� HWZD� HLQH� *U|�HQRUGQXQJ� VFKOHFKWHUH� 6SDQQXQJVHPSILQGOLFKNHLW� DOV� GLH
HOHNWURRSWLVFKH�0H�WHFKQLN�>�@��$X�HUGHP�LVW�PDQ�JH]ZXQJHQ��GLH�3UREHQ�]X
MHGHU�0HVVXQJ�LQ�GLH�9DNXXPNDPPHU�GHV�5(0�HLQ]XEDXHQ�

3KRWRHPLVVLRQVPLNURVNRS�

(UVHW]W�PDQ� LQ�HLQHP�5DVWHUHOHNWURQHQPLNURVNRS�GHQ�(OHNWURQHQVWUDKO� GXUFK
HLQHQ� /DVHU� KRKHU� ,QWHQVLWlW�� VR� ZHUGHQ� DXFK� GXUFK� GLHVHQ� 6HNXQGlU�
HOHNWURQHQ�HU]HXJW��GHUHQ�(QHUJLH�SURSRUWLRQDO�GHP�HOHNWULVFKHQ�3RWHQWLDO�DXI
GHU� 7HVWVWUXNWXU� DP� 2UW� GHU� 0HVVXQJ� LVW��� 'XUFK� GLH� 9HUZHQGXQJ� HLQHV
JHSXOVWHQ� /DVHUV� NDQQ� GLH� %DQGEUHLWH� ZLH� DXFK� GLH� (PSILQGOLFKNHLW� LP
*HJHQVDW]�]XP�5(0�JHVWHLJHUW�ZHUGHQ�>��@��'LH�UlXPOLFKH�$XIO|VEDUNHLW�OLHJW
LP� %HUHLFK� GHV� 6WUDKOGXUFKPHVVHUV� YRQ� XQJHIlKU� ���� �P�� XQG� GDV� ]HLWOLFKH
$XIO|VXQJVYHUP|JHQ� LVW� EHJUHQ]W� GXUFK� GLH� =HLW�� ZHOFKH� GLH� 6HNXQGlU�
HOHNWURQHQ� EHQ|WLJHQ�� XP� GDV� '87� ]X� YHUODVVHQ�� $XI� GHU� DQGHUHQ� 6HLWH
ZHUGHQ� VHKU� KRKH� )HOGHU� ]ZLVFKHQ� GHP� %DXHOHPHQW� XQG� GHP� 'HWHNWRU
DQJHOHJW�� ZDV� GHVVHQ� 9HUKDOWHQ� EHHLQWUlFKWLJW� XQG� ZDV� DXFK� KLHU� ]XU
9HUPHLGXQJ� YRQ� )HOGHQWODGXQJHQ� GHQ� (LQEDX� GHU� 7HVWVWUXNWXU� LQ� HLQH
9DNXXPNDPPHU�HUIRUGHUW�

5DVWHUNUDIWPLNURVNRSLH�

%HLP� 5DVWHUNUDIWPLNURVNRS� �6)0�� VFDQQLQJ� IRUFH� PLFURVFRSH�� ZLUG� HLQH
DWRPDU�IHLQH�6SLW]H��GLH�DQ�HLQHP�+HEHODUP��HQJOLVFK��FDQWLOHYHU��EHIHVWLJW�LVW�
�EHU�GLH�0LNURVWUXNWXU�JHI�KUW�XQG�GLH�$XVOHQNXQJ�GLHVHV�+HEHODUPV�RSWLVFK
JHPHVVHQ��'D]X�ZLUG�GLH�5�FNVHLWH�GHV�&DQWLOHYHU�PLW�HLQHP�/DVHU�EHOHXFKWHW
XQG� GDV� UHIOHNWLHUWH� /LFKW� YRQ� HLQHP� 3KRWRGHWHNWRU� GHWHNWLHUW�� GHU� DXV� �
4XDGUDQWHQ� EHVWHKW� XQG� GDGXUFK� VHQVLWLY� I�U� GLH� 3RVLWLRQ� GHV� UHIOHNWLHUWHQ
/LFKWV�� VSULFK� I�U� GLH� $XVOHQNXQJ� GHV� +HEHODUPV� LVW�� ,P� VRJ�� 7RSRJUDSKLH�
0RGXV� >��@��GDV�EHGHXWHW��GD��GLH�3UREHQVSLW]H�QXU�ZHQLJH�1DQRPHWHU��EHU
GLH�2EHUIOlFKH�EHZHJW�ZLUG��VLQG�YDQ�GHU�:DDOV�.UlIWH�I�U�GLH�$XVOHQNXQJ�GHV
&DQWLOHYHU� YHUDQWZRUWOLFK�� ,VW� GLH� ]X� XQWHUVXFKHQGH� 3UREH� HLQ� 0LNURZHOOHQ�
EDXHOHPHQW��VR�NDQQ�PDQ�DQ�GLH�0H�VSLW]H�HLQH�EHNDQQWH�:HFKVHOVSDQQXQJ
DQOHJHQ� XQG� GHQ� $EVWDQG�0H�VSLW]H±00,&� HUK|KHQ�� ZRGXUFK� QXU� QRFK� GLH

����������������������������������������������������������
��$XV�GLHVHP�*UXQG�ZLUG�GLHVH�0HWKRGH�KLHU�EHL� GHQ�QLFKW�RSWLVFKHQ�0H�YHUIDKUHQ�DXIJHI�KUW��'HU
EHQXW]WH�/DVHU�GLHQW�KLHU� OHGLJOLFK�GHU�(U]HXJXQJ�GHU�6HNXQGlUHOHNWURQHQ��GHUHQ�NLQHWLVFKH�(QHUJLH
ZLH�EHLP�5(0�JHPHVVHQ�ZLUG��(V�ZLUG�NHLQH�0RGXODWLRQ�GHV�/DVHUV�JHPHVVHQ��GLH�GXUFK�GDV��EHU
GDV�'87�SURSDJLHUHQGH�0LNURZHOOHQVLJQDO�KHUYRUJHUXIHQ�ZLUG�
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&RXORPE�:HFKVHOZLUNXQJ� ]ZLVFKHQ� '87� XQG� 6SLW]H� GRPLQLHUW�� 'LHVH� .UDIW�
ZLUNXQJ�YDULLHUW�TXDGUDWLVFK�PLW�GHU�6SDQQXQJ�]ZLVFKHQ�'87�XQG�0H�VSLW]H�
ZDV�GD]X�I�KUW��GD��0LVFKWHUPH�LP�)UHTXHQ]VSHNWUXP�HQWVWHKHQ��X�D��PLW�GHU
'LIIHUHQ]IUHTXHQ]� ]ZLVFKHQ� GHU� :HFKVHOVSDQQXQJ� GHU� 0H�VSLW]H� XQG� GHU
:HFKVHOVSDQQXQJ� GHV� 0LNURZHOOHQVLJQDOV�� 'LHVH� 'LIIHUHQ]IUHTXHQ]� NDQQ
GHWHNWLHUW� XQG� GDV� XQEHNDQQWH� +RFKIUHTXHQ]VLJQDO� �+)�6LJQDO�� KLJK
IUHTXHQF\�� GHV� 00,&� H[WUDKLHUW� ZHUGHQ�� $XI� GLHVH� :HLVH� VLQG� VFKRQ
6WUXNWXUHQ�PLW� ODWHUDOHQ� $EPHVVXQJHQ� LP� VXE��P� %HUHLFK� XQG� 6LQXVVLJQDOH
ELV�����*+]�JHPHVVHQ�ZRUGHQ� >��� ����@��GRFK�GDUI�QLFKW�YHUJHVVHQ�ZHUGHQ�
GD�� D�� GLH� NRQVWDQWH� 3RVLWLRQLHUXQJ� GHU� 0H�VSLW]H� QXU� ZHQLJH� ��� QP� �EHU
GHP�'87�lX�HUVW�GLIIL]LO� LVW�XQG�GD��E��DXIJUXQG�GLHVHU�1lKH�HLQH�NDSD]LWLYH
6W|UXQJ�GHV�%DXHOHPHQWV�XQYHUPHLGEDU�LVW�

0RGXODWHG�6FDWWHULQJ�

%HL� GLHVHP�9HUIDKUHQ��ZHOFKHV�PDQ� LQV�'HXWVFKH�PLW� �PRGXOLHUWH� 6WUHXXQJ�
�EHUVHW]HQ�P��WH��ZLUG�DQVWHOOH�GHU�SDVVLYHQ�0H�VSLW]H�EHLP�6)0�HLQH�DNWLYH
'LSRO�� RGHU� 0RQRSRODQWHQQH� LQ� GDV� 1DKIHOG� �EHU� GHU� 0LNURZHOOHQVFKDOWXQJ
JHEUDFKW� >��@�� $XI� GLHVHU� $QWHQQH� EHILQGHW� VLFK� HLQH� 'LRGH�� GHUHQ� ELDV�
6SDQQXQJ� PLW� HLQHP� QLHGHUIUHTXHQWHQ� 6LJQDO� �/)�6LJQDO�� ORZ� IUHTXHQF\�
PRGXOLHUW�ZLUG��'LHVH�$QWHQQH�LVW�HEHQIDOOV�ZLH�EHLP�6)0�IUHL��EHU�GHP�'87
SRVLWLRQLHUEDU��'DV�+)�6LJQDO��ZHOFKHV��EHU�GLH�6FKDOWXQJ� OlXIW��ZLUG�YRQ�GHU
$QWHQQH�GHUJHVWDOW�EHHLQIOX�W��GD��HV�QXQ�DOV�PLW�GHU�)UHTXHQ]�/)�PRGXOLHUWHV
+)�6LJQDO� VRZRKO� ]XP� (LQJDQJVSRUW� GHU� 6FKDOWXQJ� ]XU�FNJHVWUHXW� ZLUG� DOV
DXFK�]XP�$XVJDQJVSRUW�ZHLWHUOlXIW��9RQ�EHLGHQ�H[WHUQHQ�$QVFKO�VVHQ�JHODQJW
HV� DXI� HLQHQ� 4XDGUDWXUPL[HU�� ZR� HV� KRPRG\Q� PLW� GHP� XQPRGXOLHUWHQ� +)�
6LJQDO�GHV�0LNURZHOOHQV\QWKHVL]HUV�JHPLVFKW�ZLUG��$XV�GHU�$PSOLWXGH�XQG�GHU
3KDVH� GHV� ]XU�FNJHVWUHXWHQ� E]Z�� GHV� WUDQVPLWWLHUWHQ� PRGXOLHUWHQ� 6LJQDOV
HUKlOW�PDQ�VR�$XVNXQIW��EHU�GLH�HOHNWULVFKHQ�)HOGYHUWHLOXQJ�LP�'87�DP�2UW�GHU
$QWHQQH��'LHV�EHGHXWHW��GD��GLHVH�0H�WHFKQLN�QXU�GXUFKJHI�KUW�ZHUGHQ�NDQQ
DQ�0H�RUWHQ��GLH��EHU�HLQH�GLUHNWH�=XOHLWXQJ�]X�GHQ�(LQ��E]Z��$XVJlQJHQ�GHU
6FKDOWXQJ� YHUI�JHQ�� 0HVVXQJHQ� DQ� HLQIDFKHQ� 0LNURVWUHLIHQ�� XQG� .RSODQDU�
OHLWXQJHQ� ELV� ��� *+]� VLQG� DXI� GLHVH� $UW� GXUFKJHI�KUW� ZRUGHQ� VRZLH� ]ZHL�
GLPHQVLRQDOH�)HOGYHUWHLOXQJVPHVVXQJHQ�DQ�HLQHP�%DQGSD�ILOWHU� EHL� ���*+]
E]Z�� DQ� HLQHP� 9HUVWlUNHU� EHL� ����� *+]� >��@�� 'LH� 2UWVDXIO|VXQJ� GLHVHV
6\VWHPV�ZLUG�PLW������P�DQJHJHEHQ��ZDV�GHU�*U|�H�GHU�LQV�1DKIHOG�GHV�'87
JHKDOWHQHQ�$QWHQQH�HQWVSULFKW��$X�HUGHP�OHLGHW�DXFK�GLHVH�0H�WHFKQLN�XQWHU
GHP�3RVLWLRQLHUDXIZDQG��ZLH�HU�]�%��EHLP�6)0�EHWULHEHQ�ZHUGHQ�PX��
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0HVVXQJ�GHU�3KRWROHLWIlKLJNHLW�

(LQ�3KRWRVFKDOWHU�LVW�SULQ]LSLHOO�VR�DXIJHEDXW��GD��HLQH�HOHNWULVFKH�/HLWXQJ�DXI
HLQHP� +DOEOHLWHUPDWHULDO� DQ� HLQHU� 6WHOOH� XQWHUEURFKHQ� LVW�� %HOHXFKWHW� PDQ
GLHVHQ� )OHFN� MHGRFK� PLW� /LFKW� JHHLJQHWHU� :HOOHQOlQJH�� VR� ZHUGHQ� LP
+DOEOHLWHUPDWHULDO� (OHNWURQHQ�/RFK�3DDUH� HU]HXJW� XQG� GHU� 6WURPNUHLV� I�U� GLH
'DXHU�GHU�%HOHXFKWXQJ�JHVFKORVVHQ��%HQXW]W�PDQ�GD]X�/DVHU�PLW�VHKU�NXU]HQ
3XOVHQ�� VR� HU]HXJW� PDQ� LQ� GHU� /HLWXQJ� HLQHQ� 6WURPSXOV� YRQ� lKQOLFK� NXU]HU
'DXHU�� ,Q� HLQHU� 9DULDQWH� YRQ� +XDQJ� HW� DO�� >��@� EHILQGHW� VLFK� HLQ� VROFKHU
6FKDOWHU� YRU� E]Z�� KLQWHU� GHU� ]X� XQWHUVXFKHQGHQ� 6FKDOWXQJ� XQPLWWHOEDU� DXI
GHPVHOEHQ� 6XEVWUDW�� VR� GD�� GXUFK� GHQ� NXU]]HLWLJ� EHOHXFKWHWHQ
(LQJDQJVSKRWRVFKDOWHU�HLQ�HOHNWULVFKHU�3XOV�JHQHULHUW�ZLUG��GHU�QXQ�GXUFK�GDV
'87� ZDQGHUW�� 'HU� /DVHUVWUDKO� LVW� YRUKHU� LQ� ]ZHL� 7HLOVWUDKOHQ� DXIJHVSDOWHQ
ZRUGHQ�� VR� GD�� GHU� ]ZHLWH� 7HLOVWUDKO� QDFK� 'XUFKODXIHQ� HLQHU� JHHLJQHWHQ
RSWLVFKHQ�9HU]|JHUXQJVVWUHFNH�GHQ�$XVJDQJVSKRWRVFKDOWHU�NXU]VFKOLH�W��'DV
6LJQDO�� ZHOFKHV� LQ]ZLVFKHQ� GXUFK� GDV� '87� JHODXIHQ� LVW�� NDQQ� VR� GHWHNWLHUW
ZHUGHQ� XQG� OLHIHUW� GLH� 6WUHXSDUDPHWHU� GHU� XQWHUVXFKWHQ� 6FKDOWXQJ� lKQOLFK
HLQHP�KHUN|PPOLFKHQ�1HW]ZHUNDQDO\VDWRU���$OVR�ZLUG�DXFK�KLHU�DQ�GHUHQ�(LQ�
E]Z��$XVJDQJ�XQG�QLFKW� VFKDOWXQJVLQWHUQ�JHPHVVHQ��XQG�PDQ�KDW� ]XVlW]OLFK
HQWZHGHU� ZLH� LP� REHQ� HUZlKQWHQ� )DOO� GDV� 6FKDOWXQJVGHVLJQ� XP� GLH
PRQROLWKLVFK�LQWHJULHUWHQ�3KRWRVFKDOWHU�]X�HUZHLWHUQ��RGHU�PDQ�YHUELQGHW�GLHVH
6FKDOWHU� K\EULG� �EHU� %RQGGUlKWH� PLW� GHQ� (LQ�� E]Z�� $XVJlQJHQ� GHU� ]X
WHVWHQGHQ� 6WUXNWXU� >��@�� (UVW� PRGLIL]LHUWH� 9HUIDKUHQ�� EHL� GHQHQ� HLQ
3KRWRVFKDOWHU�LQ�HLQH�IUHL�SRVLWLRQLHUEDUH�0H�VSLW]H�LQWHJULHUW�LVW�XQG��EHU�HLQH
DQJHNOHEWH� *ODVIDVHU� DQJHVWHXHUW� ZLUG�� HUP|JOLFKHQ� VFKDOWXQJVLQWHUQH
0HVVXQJHQ� ELV� ����*+]� >��� �� ��@�� +LHU]X� ZLUG� GHU� 3UREHU� DXI� GDV� '87� DQ
XQWHUVFKLHGOLFKHQ� 6WHOOHQ� DXIJHVHW]W�� $EVROXWPHVVXQJHQ� GHV
0LNURZHOOHQVLJQDOV� NRQQWHQ� GHPRQVWULHUW� ZHUGHQ� >��@�� XQG� GLH� HUUHLFKWH
(PSILQGOLFKNHLW�OLHJW�EHL����Q9� +] �>��@�

��� 2SWLVFKH�0H�YHUIDKUHQ

����������������������������������������������������������
��$XV�GLHVHP�*UXQG�ZLUG�GLHVH�0HWKRGH�KLHU�EHL� GHQ�QLFKW�RSWLVFKHQ�0H�YHUIDKUHQ�DXIJHI�KUW��'HU
EHQXW]WH�/DVHU�GLHQW�KLHU�OHGLJOLFK�GHU�(U]HXJXQJ�GHV�HOHNWULVFKHQ�3XOVHV��DXV�GHP�DQVFKOLH�HQG�GLH
6WUHXSDUDPHWHU�GHU�6FKDOWXQJ�lKQOLFK�HLQHP�1:$�EHVWLPPW�ZHUGHQ��(V�ZLUG�NHLQH�0RGXODWLRQ�GHV
/DVHUV�JHPHVVHQ��GLH�GXUFK�GDV��EHU�GDV�'87�SURSDJLHUHQGH�0LNURZHOOHQVLJQDO�KHUYRUJHUXIHQ�ZLUG�
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'LH� :HFKVHOZLUNXQJ� YRQ� /LFKW� PLW� 0DWHULH� LVW� YLHOIlOWLJ� XQG� NDQQ� I�U
XQWHUVFKLHGOLFKVWH� 8QWHUVXFKXQJVYHUIDKUHQ� ZLH� 3KRWROXPLQHV]HQ]�� 5DPDQ�
6SHNWURVNRSLH�RGHU�(OOLSVRPHWULH�HLQJHVHW]W�ZHUGHQ��)�U�GLH�0LNURZHOOHQPH��
WHFKQLN� EHVRQGHUV� LQWHUHVVDQW� VLQG�3KlQRPHQH�ZLH� GHU� SODVPDRSWLVFKH�� GHU
HOHNWURDEVRUSWLYH� RGHU� GHU� HOHNWURRSWLVFKH� (IIHNW�� *DQ]� DOOJHPHLQ� ]HLFKQHQ
VLFK�GLH�RSWLVFKHQ�0H�YHUIDKUHQ�GXUFK�LKUH�KRKH�6HQVLWLYLWlW�DXV�VRZLH�GXUFK
GLH�7DWVDFKH��GD��VLH�YRUQHKPOLFK�LP�=HLWEHUHLFK�DUEHLWHQ�>��@��'DV�EHGHXWHW�
GD�� LQ� GHU� )RXULHU�7UDQVIRUPLHUWHQ� GHU� 3XOVDQWZRUW� GHV� '87�� GLH� PDQ� PLW
HLQHP� RSWLVFKHQ� $EWDVWSXOV� HUKlOW�� DOOH� )UHTXHQ]DQWHLOH� GHV� '87� HQWKDOWHQ
VLQG��6RPLW�NDQQ�DXFK�GDV�QLFKWOLQHDUH�9HUKDOWHQ�GHU�7HVWVWUXNWXU�XQWHUVXFKW
ZHUGHQ��ZRKLQJHJHQ�GLH�0HVVXQJ�PLW�HLQHP�HOHNWULVFKHQ�1HW]ZHUNDQDO\VDWRU�
GHU� LP� )UHTXHQ]EHUHLFK� DUEHLWHW�� YHUODQJHQ�Z�UGH�� GLH�0H�IUHTXHQ]� DXI� GHU
6XFKH� QDFK� QLFKWOLQHDUHQ� )UHTXHQ]NRPSRQHQWHQ� NRQWLQXLHUOLFK� GXUFK]X�
VWLPPHQ��'XUFK�GLH�NRPPHU]LHOOH�9HUI�JEDUNHLW�YRQ�/DVHUV\VWHPHQ�PLW�3XOV�
EUHLWHQ�QXU�QRFK�ZHQLJHU�)HPWRVHNXQGHQ�VLQG�0HVVXQJHQ�PLW�%DQGEUHLWHQ�!��
7+]�P|JOLFK�>��@�

(OHNWURRSWLVFKH�0H�WHFKQLN�

'LHVHV�0H�SULQ]LS�ZXUGH�]X�%HJLQQ�GHU���HU�-DKUH�]XP�HUVWHQ�0DO�YRUJHVWHOOW
>������@�XQG�VHLWKHU�NRQWLQXLHUOLFK�YHUEHVVHUW�XQG�HUZHLWHUW��,Q�GHU�5HJHO�QXW]W
HV� GLH� LQGX]LHUWH� RSWLVFKH� 'RSSHOEUHFKXQJ� DXV�� GLH� LQ� QLFKW�]HQWUDO�
V\PPHWULVFKHQ�.ULVWDOOHQ�GXUFK�HLQ�DQOLHJHQGHV�HOHNWULVFKHV�)HOG�HU]HXJW�ZLUG
�OLQHDUHU� HOHNWURRSWLVFKHU�� RGHU� 3RFNHOV�(IIHNW� >��@�� VLHKH� .DSLWHO� ������ $OV
GRSSHOEUHFKHQGHV�0HGLXP� NDQQ� GDEHL� VRZRKO� GDV� 7UlJHUVXEVWUDW� GHV� %DX�
HOHPHQWV�VHOEVW�JHZlKOW�ZHUGHQ� �GLUHNWH�0H�WHFKQLN�� >��@��VRIHUQ�GLHVHV�GHQ
OLQHDUHQ� HOHNWURRSWLVFKHQ� (IIHNW� ]HLJW�� RGHU� HV� ZLUG� HLQ� GRSSHOEUHFKHQGHU
.ULVWDOO��]�%��/L7D2���/L1E2���.'3��%62�RGHU�*D$V��DOV�H[WHUQH�6RQGH�LQ�GDV
1DKIHOG� GHV� '87� JHEUDFKW� �LQGLUHNWH� 0H�WHFKQLN�� >��� �� ��@�� $XIJUXQG� GHU
LQGX]LHUWHQ�'RSSHOEUHFKXQJ�lQGHUW�HLQ�SRODULVLHUWHU�/DVHUVWUDKO��GHU� LQ�GLHVHV
0HGLXP� IRNXVVLHUW� ZLUG�� VHLQH� 3RODULVDWLRQVHEHQH� DEKlQJLJ� YRQ� GHU� DP
0H�SXQNW� KHUUVFKHQGHQ� HOHNWULVFKHQ� )HOGVWlUNH�� 'LHVH� 3RODULVDWLRQV�
PRGXODWLRQ� ZLUG� GXUFK� GLH� 9HUZHQGXQJ� MH� HLQHV� 3RODULVDWRUV� YRU� XQG� KLQWHU
GHP�'87��PDQ�VSULFKW�GDQQ�YRQ�HLQHU�3RFNHOV�=HOOH��VLHKH�.DSLWHO������LQ�HLQH
,QWHQVLWlWVPRGXODWLRQ�GHV�/LFKWV�WUDQVIRUPLHUW�XQG�GHWHNWLHUW��'LH�WUDQVPLWWLHUWH
/LFKWOHLVWXQJ�,DXV�LVW�SURSRUWLRQDO�GHP�HOHNWULVFKHQ�)HOG�DP�0H�RUW�>��@

����������������������������������������������������������
��VLHKH�)X�QRWH�6HLWH��
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ZREHL�(]�GLH�)HOGVWlUNHNRPSRQHQWH�GHV�HOHNWULVFKHQ�)HOGHV�LQ�6WUDKOULFKWXQJ�]
EHGHXWHW� XQG�K� GLH�:HFKVHOZLUNXQJVVWUHFNH�GHV�/LFKWV�PLW� GHP�HOHNWULVFKHQ
)HOG�DQJLEW��'LHV� LVW�DEHU�QLFKWV�DQGHUHV�DOV�GLH�HOHNWULVFKH�6SDQQXQJ�8�DP
2UW�GHU�0HVVXQJ�

$OV� /LFKWTXHOOH� GLHQW� LQ� GHU� 0HKU]DKO� GHU� )lOOH� HLQ� JHSXOVWHV� /DVHUV\VWHP
�PRGHQJHNRSSHOWH� 1G�<$*�/DVHU�� 7L�6DSKLU�/DVHU�� LQ� M�QJHUHU� =HLW� DXFK
J�WHJHVFKDOWHWH� /DVHUGLRGHQ�� PLW� 3XOVEUHLWHQ� ELV� KLQDE� LQ� GHQ� IV�%HUHLFK�
8QWHU�$QZHQGXQJ�GHU�VRJ��6DPSOLQJ�7HFKQLN��VLHKH�.DSLWHO������ZLUG�KLHU�GDV
'87� VWURERVNRSLVFK� EHOHXFKWHW�� 'LHV� HUP|JOLFKW� =HLWEHUHLFKVPHVVXQJHQ� PLW
HLQHU� ]HLWOLFKHQ� $XIO|VXQJ� LP� VXE�SV�%HUHLFK�� ZDV� LP� )UHTXHQ]EHUHLFK� PLW
%DQGEUHLWHQ� GHXWOLFK� !� ���� *+]� NRUUHVSRQGLHUW�� 'DU�EHU� KLQDXV� LVW� HV� VR
P|JOLFK�� GDV� +)�6LJQDO� LQ� QLHGULJHUH� )UHTXHQ]UHJLRQHQ� KHUXQWHU� ]X� WUDQV�
IRUPLHUHQ��]X�VDPSHOQ��lKQOLFK�GHU�VWURERVNRSLVFKHQ�%HOHXFKWXQJ�EHL�3ODWWHQ�
VSLHOHUQ�YRU�GHP�$XINRPPHQ�GHU�&RPSDFW�'LVF��&'��

=XQlFKVW�ZXUGH�GLHVH�0H�WHFKQLN�DQ�DXVJHZlKOWHQ�.QRWHQSXQNWHQ�LQQHUKDOE
YRQ�0LNURZHOOHQEDXHOHPHQWHQ� DQJHZHQGHW�� VRZRKO� LP� )UHTXHQ]EHUHLFK� >��@
DOV�DXFK�LP�=HLWEHUHLFK�>��@��,P�/DXIH�GHU�=HLW�NRQQWH�GLHVH�0H�WHFKQLN�LPPHU
ZHLWHU� YHUIHLQHUW� ZHUGHQ�� VR� GD�� DXFK� HLQGLPHQVLRQDOH� 0HVVXQJHQ� HQWODQJ
NRSODQDUHU�/HLWXQJVVWUXNWXUHQ�JHODQJHQ� >��@�� ]ZHLGLPHQVLRQDOH�0HVVXQJHQ�±
GDV� VRJ�� ILHOG� PDSSLQJ� ±� DQ� VROFKHQ� 6WUXNWXUHQ� >��@� XQG� VFKOLH�OLFK� DXFK
]ZHLGLPHQVLRQDOH�0HVVXQJHQ� DQ�00,&V�� HEHQIDOOV� VRZRKO� LP� )UHTXHQ]�� DOV
DXFK� LP� =HLWEHUHLFK� >���� ��@�� 9HUJOHLFKH� PLW� 1:$�8QWHUVXFKXQJHQ� KDEHQ
EHOHJW��GD��GLH�HOHNWURRSWLVFKH�0H�WHFKQLN�LQ�GHU�/DJH�LVW��/HLWXQJV��ZLH�DXFK
6FKDOWXQJVSDUDPHWHU� TXDQWLWDWLY� ]X� EHVWLPPHQ� >��� �� ��@�� (EHQIDOOV� LVW� PLW
GLHVHU� 0HWKRGH� GLH� $QUHJXQJ� SDUDVLWlUHU� 0RGHQ� LQ� .RSODQDUOHLWXQJHQ
DQDO\VLHUW� ZRUGHQ� >���� ��@� RGHU� GDV� +RFKIUHTXHQ]YHUKDOWHQ� QLFKWOLQHDUHU
7UDQVPLVVLRQVOHLWXQJHQ�>�������������@�

'LHVH� /HLVWXQJVIlKLJNHLW� GHU� HOHNWURRSWLVFKHQ�0H�WHFKQLN� ]HLJW� VLFK� DXFK� LQ
GHU� )�OOH� GHU� YHU|IIHQWOLFKWHQ� (UJHEQLVVH�� 6WXGLHUW� PDQ� GLHVH�� VR� DUEHLWHQ
GHU]HLW� PHKU� DOV� ��� *UXSSHQ� ZHOWZHLW� PLW� GLHVHU� 7HFKQLN� E]Z�� DQ� 9HU�
EHVVHUXQJHQ� GHV� HOHNWURRSWLVFKHQ� 6DPSOLQJ� >��@�� .DOLEULHUXQJVYRUVFKULIWHQ
XQG� 8QWHUVXFKXQJHQ� ]XU� TXDQWLWDWLYHQ� $XVZHUWXQJ� GHU� HOHNWURRSWLVFK
JHZRQQHQHQ� 'DWHQ� H[LVWLHUHQ� >��� �� ��@�� %]JO�� GHU� )UHTXHQ]EDQGEUHLWH�� GHU
(PSILQGOLFKNHLW�RGHU�GHV�UlXPOLFKHQ�$XIO|VXQJVYHUP|JHQV�ZHUGHQ�:HUWH�ZHLW
�EHU� ���� *+]� I�U� GLH� %DQGEUHLWH� XQG� (PSILQGOLFKNHLWHQ� ELV� KLQDE� ]X� ���
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Q9� +] �JHQDQQW� >������� ����@� VRZLH�HLQH�2UWVDXIO|VXQJ�EHVVHU������P� >���
��@�� ZDV� GHU� EHXJXQJVEHGLQJWHQ� *UHQ]H� GHU� HOHNWURRSWLVFKHQ� 0H�WHFKQLN
HQWVSULFKW�� (V� KlXIHQ� VLFK� LQ� GHU� /LWHUDWXU� DXFK� %HLWUlJH�� LQ� GHQHQ� GLHVHV
9HUIDKUHQ� ]XU� 'HWHNWLRQ� IUHLVWUDKOHQGHU� 0LNURZHOOHQ� ELV� LQ� GHQ� 7+]�%HUHLFK
HLQJHVHW]W�ZLUG�>�������@�

(V� VHL� GDUDXI� KLQJHZLHVHQ�� GD�� I�U� GLH� HOHNWURRSWLVFKH� 0H�WHFKQLN� QLFKW
]ZDQJVOlXILJ� HLQ� JHSXOVWHV� /DVHUV\VWHP� YRQ� Q|WHQ� LVW�� (V� H[LVWLHUHQ� DXFK
6\VWHPH�� EHL� GHQHQ� HLQ� E]Z�� ]ZHL� NRQWLQXLHUOLFK� HPLWWLHUHQGH� /DVHU� DOV
/LFKWTXHOOH�HLQJHVHW]W�ZHUGHQ�>��������������@��$XI�GLHVH�0|JOLFKNHLWHQ�ZLUG�LP
YLHUWHQ� .DSLWHO� DXVI�KUOLFKHU� HLQJHJDQJHQ� ZHUGHQ�� GD� GLHVH� bQGHUXQJHQ
*HJHQVWDQG�GHU�YRUOLHJHQGHQ�$UEHLW�VLQG�

/DGXQJVGLFKWHPHVVXQJ�

'HU�SODVPDRSWLVFKH�(IIHNW�EHWUDFKWHW�GLH�:HFKVHOZLUNXQJ�HLQHU�HOHNWURPDJQH�
WLVFKHQ� :HOOH� PLW� GHQ� IUHLHQ� /DGXQJVWUlJHUQ� LQ� +DOEOHLWHUQ�� ZREHL� GLH
%HWRQXQJ� DXI� IUHLHQ� /DGXQJVWUlJHUQ� LP� *HJHQVDW]� ]XP� 3RFNHOV�(IIHNW� OLHJW
�VLHKH�.DSLWHO�������(U�EHZLUNW��GD��VLFK�GHU�NRPSOH[H�%UHFKXQJVLQGH[�GXUFK
GLH�bQGHUXQJ�GHU�IUHLHQ�/DGXQJVWUlJHUNRQ]HQWUDWLRQ�lQGHUW�XQG�LVW�EHVRQGHUV
LQ� 6LOL]LXP� YRQ� %HGHXWXQJ� >��@�� =X� VROFKHQ� bQGHUXQJHQ� GHU� /DGXQJVWUlJHU�
NRQ]HQWUDWLRQ� NRPPW� HV� ]�%�� LQ� YLHOHQ� DNWLYHQ� HOHNWURQLVFKHQ� %DXHOHPHQWHQ�
EHL� GHQHQ� GDV�6SDQQXQJVVLJQDO�PLW� GLHVHU� NRUUHOLHUW� LVW�� )�U� GLH�0H�WHFKQLN
EHGHXWHW�GLHV��GD��HLQ�/DVHUVWUDKO��GHU�DXI�GDV�%DXHOHPHQW�IlOOW��VHLQH�3KDVH
DXIJUXQG� GHV� JHlQGHUWHQ� %UHFKXQJVLQGH[HV� lQGHUW�� %HWUDFKWHW� PDQ� GHQ
UHIOHNWLHUWHQ�6WUDKO��QDFKGHP�HU�HLQHQ�SRODULVLHUHQGHQ�6WUDKOWHLOHU�SDVVLHUW�KDW�
VR�VWHOOW�PDQ�HLQH�,QWHQVLWlWVlQGHUXQJ�IHVW��GLH�SURSRUWLRQDO�]XU�bQGHUXQJ�GHU
IUHLHQ� /DGXQJWUlJHUGLFKWH� DP� 0H�RUW� LVW� >��@�� :LH� EHL� GHU� HOHNWURRSWLVFKHQ
0H�WHFKQLN� LVW� DXFK� KLHU� GDV� UlXPOLFKH� $XIO|VXQJVYHUP|JXQJ� EHXJXQJVEH�
JUHQ]W��DOVR�GXUFK�GLH�YHUZHQGHWH�:HOOHQOlQJH�GHV�/DVHUV�JHJHEHQ��VRZLH�GLH
0H�EDQGEUHLWH� DEKlQJLJ� YRQ� GHU� 3XOVGDXHU� GHV� YHUZHQGHWHQ� /DVHUV�
([SHULPHQWHOOH�(UJHEQLVVH�PLW�GLHVHU�0HWKRGH�]HLJHQ�HLQH�(PSILQGOLFKNHLW�YRQ
ZHQLJHQ��9� +] �>��@�

2SWLVFKH�$QUHJXQJ�GHU�]ZHLWHQ�+DUPRQLVFKHQ�

'LH�HOHNWURRSWLVFKH�0H�WHFKQLN�HUIRUGHUW�EHL�]HQWUDOV\PPHWULVFKHQ�6XEVWUDWHQ
ZLH� HWZD� 6LOL]LXP� GLH� 9HUZHQGXQJ� HLQHV� H[WHUQHQ� .ULVWDOOV�� ZHOFKHU� GHQ
3RFNHOV�(IIHNW�]HLJW��LQGLUHNWH�0H�WHFKQLN���8P�GLHV�]X�XPJHKHQ��EHVWHKW�GLH
0|JOLFKNHLW��GHQ�QLFKWOLQHDUHQ�(IIHNW�GHU�)UHTXHQ]YHUGRSSOXQJ� �6+*��VHFRQG
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KDUPRQLF�JHQHUDWLRQ��]�%��LQ�6LOL]LXP�]X�QXW]HQ��'DUXQWHU�LVW�]X�YHUVWHKHQ��GD�
LQ� ]HQWUDOV\PPHWULVFKHQ� .ULVWDOOHQ� DEKlQJLJ� YRQ� GHU� 3RODULVDWLRQ� XQG� GHU
2ULHQWLHUXQJ�GHV�HLQJHVWUDKOWHQ�/DVHUV�]XU�RSWLVFKHQ�$FKVH�GHV�.ULVWDOOV�HLQH
2EHUZHOOH� HU]HXJW� ZLUG�� GHUHQ� )UHTXHQ]� GRSSHOW� VR� JUR�� LVW� ZLH� GLH� GHV
HLQJHVWUDKOWHQ� /LFKWV�� 'LH� ,QWHQVLWlW� GLHVHU� 2EHUZHOOH� LVW� SURSRUWLRQDO� ]XU
)HOGVWlUNH�DP�0H�RUW�XQG�NDQQ�YRP�UHIOHNWLHUWHQ�/LFKW�PLW�GHU�XUVSU�QJOLFKHQ
)UHTXHQ]� GXUFK� HLQHQ� 0RQRFKURPDWRU� VHSDULHUW� ZHUGHQ�� 1DKDWD� HW� DO�� >��@
GHWHNWLHUWHQ� DXI� GLHVH� :HLVH� HLQHQ� HOHNWULVFKHQ� 3XOV�� GHU� HQWODQJ� HLQHU
.RSODQDUOHLWXQJ� DXI� 6LOL]LXP� SURSDJLHUWH�� PLW� HLQHU� +DOEZHUWVEUHLWH� YRQ� �� SV
XQG�HLQHU�(PSILQGOLFKNHLW�YRQ�����P9� +] �

'HU�9ROOVWlQGLJNHLW�KDOEHU�VHL�GDUDXI�KLQJHZLHVHQ��GD��DXFK�HOHNWURDEVRUSWLYH
(IIHNWH� ZLH� GLH� H[]LWRQLVFKH� (OHNWURDEVRUSWLRQ� >��@� RGHU� GHU� TXDQWHQXQWHU�
VW�W]WH� 6WDUN�(IIHNW� EHUHLWV� I�U� GLH� +RFKIUHTXHQ]PH�WHFKQLN� EHQXW]W� ZXUGHQ
>��@�� (EHQVR� H[LVWLHUHQ� $UEHLWHQ�� LQ� GHQHQ� GHU� SKRWRHODVWLVFKH� (IIHNW� HLQJH�
VHW]W�ZXUGH��DOVR�GLH�0HVVXQJ�DNXVWLVFKHU�:HOOHQ�>��@��RGHU�GDV�3KDVH�6SDFH
$EVRUSWLRQ� 4XHQFKLQJ�� EHL� GHP� GLH� 9DULDWLRQ� GHV� 5HIOH[LRQVNRHIIL]LHQWHQ
DXIJUXQG�GHU�XQWHUVFKLHGOLFKHQ�/DGXQJVWUlJHUNRQ]HQWUDWLRQ�HQWODQJ�GHU�SURSD�
JLHUHQGHQ�0LNURZHOOH�GHWHNWLHUW�ZLUG�>��@�

,Q� GHU� IROJHQGHQ� 7DEHOOH� VLQG� GLH� .HQQGDWHQ� GHU� VRHEHQ� YRUJHVWHOOWHQ�
NRQWDNWORV� DUEHLWHQGHQ� +RFKIUHTXHQ]PH�YHUIDKUHQ� QRFK� HLQPDO� JHJHQ�EHU�
JHVWHOOW��'LH�GDULQ�HQWKDOWHQH�OHW]WH�6SDOWH�ID�W�LQ�ZHQLJHQ�:RUWHQ�QRFKPDO�GLH
MHZHLOLJHQ� PH�WHFKQLVFKHQ� %HVRQGHUKHLWHQ� ]XVDPPHQ� >��@�� (V� LVW� RIIHQ�
VLFKWOLFK�� GD�� YRUHUVW� GDV� 5DVWHUHOHNWURQHQ�� E]Z�� GDV� 5DVWHUNUDIWPLNURVNRS
GDV� 0D�� DOOHU� 'LQJH� LQ� +LQEOLFN� DXI� GDV� UlXPOLFKH� $XIO|VXQJVYHUP|JHQ
GDUVWHOOHQ�� 'HP� LVW� VSH]LHOO� LP� HUVWHUHQ� )DOO� GLH� EHJUHQ]WH� 0H�EDQGEUHLWH
VRZLH�GDV�WHXUH�(TXLSPHQW�HLQHV�5(0�HQWJHJHQ]XKDOWHQ��ZDV�GLHVH�0HWKRGH
DOV�QLFKW�DOO]X�YRUWHLOKDIW�HUVFKHLQHQ�Ol�W��*HJHQ�GDV�9HUIDKUHQ�GHV�PRGXODWHG
VFDWWHULQJ� VSULFKW� VHLQH� JHULQJH� 2UWVDXIO|VXQJ�� $XFK� OLHJHQ� ELVODQJ� QXU
9HU|IIHQWOLFKXQJHQ�PLW�0H�HUJHEQLVVHQ�ELV�]X�)UHTXHQ]HQ�YRQ������*+]�YRU�

%HL� GHQ� RSWLVFKHQ�0H�YHUIDKUHQ� KDW� VLFK� JDQ]� HLQGHXWLJ� GLH� HOHNWURRSWLVFKH
0H�WHFKQLN�GXUFKJHVHW]W��'LHV� OLHJW�YRU�DOOHP�EHJU�QGHW� LQ�GHU�9HUI�JEDUNHLW
YRQ� .XU]SXOVODVHUV\VWHPHQ� XQG� GHU� GDPLW� YHUEXQGHQHQ� KRKHQ
0H�EDQGEUHLWH�� 'LH� PLW� LKU� HU]LHOWHQ� (UJHEQLVVH� EHOHJHQ�� GD�� VLH� WURW]� GHU
)�OOH� GHU� YHUVFKLHGHQHQ� 0H�YHUIDKUHQ� DXFK� ZHLWHUKLQ� DOV� HLQH
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