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.DSLWHO�� 5HDOLVLHUXQJ� GHU� 0H�YHUIDKUHQ� XQG� 0H�HUJHE�
QLVVH

'LH� ELVKHULJHQ� .DSLWHO� KDEHQ� GLH� *UXQGODJHQ� EHKDQGHOW�� GLH� VRZRKO
SK\VLNDOLVFK�DOV�DXFK�WHFKQLVFK�KLQWHU�HLQHU�RSWLVFKHQ�0H�WHFKQLN�VWHFNHQ��PLW
GHUHQ� +LOIH� PRQROLWKLVFK� LQWHJULHUWH� +RFK�� XQG� +|FKVWIUHTXHQ]�%DXHOHPHQWH
XQG��6FKDOWXQJHQ�LP�0LNUR��XQG�0LOOLPHWHUZHOOHQEHUHLFK�FKDUDNWHULVLHUW�ZHUGHQ
VROOHQ�� 'LHVHV� .DSLWHO� QXQ� VWHOOW� GLH� YRUKDQGHQHQ� XQG� UHDOLVLHUWHQ� 0H�DXI�
EDXWHQ�YRU�XQG�]HLJW�GLH�PLW�LKQHQ�HU]LHOWHQ�0H�HUJHEQLVVH��%HJRQQHQ�ZHUGHQ
VROO�PLW�GHP�YRUKDQGHQHQ�XQG�HWDEOLHUWHQ�0H�DXIEDX��GHU�GHQ�3RFNHOV�(IIHNW
DQZHQGHW� XQG� VLFK� HLQHV� JHSXOVWHQ�1G�<$*�/DVHUV� EHGLHQW�� 'HU� ]ZHLWH� XQG
GULWWH�8QWHUDEVFKQLWW�GLHVHV�.DSLWHOV�ZLGPHW�VLFK�GDQQ�GHU�5HDOLVLHUXQJ�JODV�
IDVHUEDVLHUWHU�0H�V\VWHPH�XQWHU�$QZHQGXQJ�GHU�+HWHURG\Q�0H�WHFKQLN�XQG
HUOlXWHUW� GHUHQ� (UJHEQLVVH�� ,P� ]ZHLWHQ� 8QWHUDEVFKQLWW� ZLUG� DX�HUGHP� HLQ
3KRWRGHWHNWRU� YRUJHVWHOOW�� GHU� VSH]LHOO� I�U� GLH� KHWHURG\QH� 0LVFKXQJ� ]ZHLHU
/LFKWZHOOHQ�NRQ]LSLHUW�LVW�

1DFK� PHLQHU� .HQQWQLV� H[LVWLHUW� ELV� KHXWH� QXU� HLQ� 0H�DXIEDX�� GHU� I�U
0HVVXQJHQ� YRQ� 0LOOLPHWHUZHOOHQVLJQDOHQ� LQ� +RFKIUHTXHQ]�%DXHOHPHQWHQ
NRQVHTXHQW�GHQ�(LQVDW]�GHU�*ODVIDVHUWHFKQLN�YHUIROJW�>��@��,Q�MHQHU�$UEHLW�GLHQW
QXU�HLQ�NRQWLQXLHUOLFK�HPLWWLHUHQGHU�')%�/DVHU��')%��GLVWULEXWHG�IHHGEDFN��PLW
HLQHU�:HOOHQOlQJH�YRQ������QP�XQG�HLQHU�PLWWOHUHQ�RSWLVFKHQ�/HLVWXQJ�YRQ��
P:� DOV� /LFKWTXHOOH�� ZDV� GLH� EHUHLWV� HUZlKQWH� (LQVFKUlQNXQJ� GHU�0H�EDQG�
EUHLWH� GXUFK� GLH� *UHQ]IUHTXHQ]� GHU� EHQXW]WHQ� 3KRWRGLRGH� ]XU� )ROJH� KDW�
)ROJOLFK�ZLUG�PLW�GHU�YRUOLHJHQGHQ�'LVVHUWDWLRQ�]XP�HUVWHQ�0DO�HLQ�0H�DXIEDX
YHU|IIHQWOLFKW��GHU�GLH�9RU]�JH�GHU�*ODVIDVHUWHFKQLN�PLW�GHQHQ�GHU�+HWHURG\Q�
0H�WHFKQLN�YHUELQGHW�
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��� 'HU� 0H�DXIEDX� I�U� GLH� HOHNWURRSWLVFKH� 0H�WHFKQLN� PLW� HLQHP
JHSXOVWHQ�/DVHUV\VWHP

����� 0H�DXIEDX

%LOG� ���� ]HLJW� GHQ� $XIEDX� GHV� +)�0H�SODW]HV� I�U� 0HVVXQJHQ� LP� )UHTXHQ]�
EHUHLFK�� ZLH� HU� LP� )DFKJHELHW� 2SWRHOHNWURQLN� YRUKDQGHQ� LVW�� (U� ZLUG
DXVVFKOLH�OLFK�LQ�GHU�.RQILJXUDWLRQ�GHU�GLUHNWHQ�HOHNWURRSWLVFKHQ�0H�WHFKQLN�LQ
5HIOH[LRQ� YHUZHQGHW� �VLHKH� %LOG� ���D�� ]XU� 8QWHUVXFKXQJ� *D$V�� XQG� ,Q3�
EDVLHUWHU� %DXHOHPHQWH� XQG� 00,&V�� (LQH� JHQDXH� %HVFKUHLEXQJ� GHV
0H�DXIEDXV�ILQGHW�VLFK�LQ�>��@�

[�\�9HUVFKLHEHWLVFK�PLW�0LNUR�
ZHOOHQSUREHUQ�XQG�'87

0LNURVNRS�
REMHNWLY

3RODULVDWRU

3RODULVDWRU

3KRWR�
GLRGH

6WUDKO�
WHLOHU

l����3ODWWH

3XOVNRP�
SUHVVRU

0LNURVNRS�
REMHNWLY

0RGHORFN�
V\QWKHVL]HU

1G�<$*�
/DVHU

0LNURZHOOHQ�
V\QWKHVL]HU

3KDVHQ�
VWDELOLVLHUXQJ

6SHNWUXP�
DQDO\VDWRU

5HIHUHQ]�
V\QWKHVL]HU

/RFN�,Q�
9HUVWlUNHU

%LOG���� 0H�DXIEDX� I�U� )UHTXHQ]EHUHLFKVPHVVXQJHQ� PLW� GHU
HOHNWURRSWLVFKHQ�0H�WHFKQLN�PLW� HLQHP�DNWLY�PRGHQ�
JHNRSSHOWHQ�1G�<$*�/DVHU�XQG�QDFKIROJHQGHP�3XOV�
NRPSUHVVRU

'DV�+HU]�GLHVHV�$XIEDXV�ELOGHW�HLQ�DNWLY�PRGHQJHNRSSHOWHU�1G�<$*�/DVHU�LQ
9HUELQGXQJ�PLW�HLQHP�)DVHU�*LWWHU�3XOVNRPSUHVVRU��QDFK�GHVVHQ�'XUFKWULWW�GLH
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/DVHUSXOVH�HLQH�PLWWOHUH�/HLVWXQJ�YRQ�ELV�]X���:�XQG�HLQH�+DOEZHUWVEUHLWH�YRQ
HWZD���SV�KDEHQ��'DPLW�LVW�GLH�%DQGEUHLWH�GLHVHV�0H�SODW]HV�DXI�HWZD����*+]
EHJUHQ]W�

(LQ� *ODQ�7KRPVRQ�3RODULVDWRU� ELOGHW� GHQ� (LQJDQJVSRODULVDWRU� GHU� 3RFNHOV�
=HOOH�� GLH� DQVFKOLH�HQGH� l��� �� 9HU]|JHUXQJVSODWWH� GLHQW� GHU� VWDWLVFKHQ� (LQ�
VWHOOXQJ�GHV�$UEHLWVSXQNWHV��'XUFK�HLQHQ�6WUDKOWHLOHU�XQG�HLQ�0LNURVNRSREMHNWLY
WULIIW�GDV�/LFKW�YRQ�GHU�5�FNVHLWH�KHU�DXI�GLH�3UREH��ZHFKVHOZLUNW�GRUW�HQWODQJ
GHV� ,QWHJUDWLRQVZHJHV� K� �YJO�� *O�� ����� PLW� GHP� HOHNWULVFKHQ� )HOG� GHV
0LNURZHOOHQVLJQDOV� XQG�ZLUG� DQ� GHU�2EHUVHLWH� GHV�'87� UHIOHNWLHUW�� hEHU� GHQ
6WUDKOWHLOHU� JHODQJW� HV� GDQQ� ]XP� ]ZHLWHQ� 3RODULVDWRU� XQG� ZLUG� YRQ� HLQHP
ZHLWHUHQ�2EMHNWLY�DXI�HLQH�/DZLQHQSKRWRGLRGH��6LHPHQV��%3:����� IRNXVVLHUW�
'LHVH� NRQIRNDOH� $QRUGQXQJ� KDW� GHQ� 9RUWHLO�� GD�� QXU� GDV� /LFKW� YRP�0H�RUW�
DOVR� YRP� )RNXV� GHV� 0LNURVNRSREMHNWLYV�� LQ� GHQ� 3KRWRGHWHNWRU� JHODQJW�
ZRGXUFK� GHU� 6LJQDO�5DXVFK�$EVWDQG� �615�� VLJQDO� WR� QRLVH� UDWLR�� YHUEHVVHUW
ZLUG� >���@�� 'D� GLH� YHUZHQGHWH� 3KRWRGLRGH� EHL� ��� 0+]� LKUH� PD[LPDOH
(PSILQGOLFKNHLW� KDW��ZLUG� GLH�0H�IUHTXHQ]� ILI� JHPl��*O�� ���� DXI� GLHVHQ�:HUW
JHOHJW�

'LH� $XVZHUWXQJ� GHV� 3KRWRVWURPV� ,DXV�W�� HUIROJW� PLW� HLQHP� HOHNWULVFKHQ
6SHNWUXPDQDO\VDWRU� I�U� GLH� 0HVVXQJ� GHU� $PSOLWXGH� GHV� 0LNURZHOOHQVLJQDOV
RGHU�PLW�HLQHP�/RFN�,Q�9HUVWlUNHU�]XU�'HWHNWLRQ�GHU�3KDVH��:HJHQ�GHU�VFKRQ
DQJHVSURFKHQHQ�QRWZHQGLJHQ�SKDVHQVWDUUHQ�.RSSOXQJ� ]ZLVFKHQ�GHP�0LNUR�
ZHOOHQV\QWKHVL]HU��GHU�GDV�'87�PLW�GHP�HOHNWULVFKHQ�+)�6LJQDO�YHUVRUJW��XQG
GHQ� RSWLVFKHQ� $EWDVWSXOVHQ� VLQG� GHU� 0RGHORFNV\QWKHVL]HU� GHV� /DVHUV�� GHU
0LNURZHOOHQV\QWKHVL]HU� VRZLH� GLH� $XVOHVHJHUlWH�� DOVR� 6SHNWUXPDQDO\VDWRU
RGHU� 5HIHUHQ]V\QWKHVL]HU� GHV� /RFN�,Q�9HUVWlUNHUV�� �EHU� HLQH� H[WHUQH
5HIHUHQ]OHLWXQJ�V\QFKURQLVLHUW�

8P�PLW�GLHVHP�0H�V\VWHP�=HLWEHUHLFKVPHVVXQJHQ�GXUFK]XI�KUHQ��ZLUG�±�ZLH
LQ�.DSLWHO�����EHVFKULHEHQ�±�HLQ�]ZHLWHU�6WUDKOWHLOHU�KLQWHU�GHP�3XOVNRPSUHVVRU
DXIJHVWHOOW��'HU�VR�HU]HXJWH�ZHLWHUH�7HLOVWUDKO�WULIIW�DXI�HLQH�ZHLWHUH�3KRWRGLRGH�
'HUHQ� 3KRWRVWURP� ZLUG� YHUVWlUNW� XQG� DOV� HOHNWULVFKHV� 6LJQDO� DXI� GDV� '87
JHJHEHQ�� 'DEHL� NDQQ� HLQ� 3KDVHQVFKLHEHU� ]ZLVFKHQ� 9HUVWlUNHU� XQG� '87
LQWHJULHUW�ZHUGHQ�� VR� GD�� �EHU� GHVVHQ� NRQWLQXLHUOLFKH�bQGHUXQJ� GLH� ]HLWOLFKH
(QWZLFNOXQJ�GHV�HOHNWULVFKHQ�6LJQDOV�DQ�HLQHP�0H�RUW�YHUIROJW�ZHUGHQ�NDQQ�
2GHU�GDV�'87�ZLUG�EHL�VWDUUHU�3KDVHQODJH�]ZLVFKHQ�HOHNWULVFKHP�6LJQDO�XQG
RSWLVFKHP� $EWDVWSXOV� DEJHVFDQQW� XQG� HU]HXJW� VRPLW� HLQH� ]ZHLGLPHQVLRQDOH
0RPHQWDXIQDKPH�GHU�HOHNWULVFKHQ�)HOGYHUWHLOXQJ�DXI�GHP�'87�
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����� 0H�HUJHEQLVVH

0LW�GLHVHP�DSSDUDWLYHQ�$XIEDX�ZHUGHQ�00,&V�DXI�%DVLV�YRQ�*D$V�XQG�,Q3�LP
)UHTXHQ]�� ZLH� LP� =HLWEHUHLFK�� HLQGLPHQVLRQDO� ZLH� DXFK� ]ZHLGLPHQVLRQDO
HOHNWURRSWLVFK�JHWHVWHW�XQG�GLH�(UJHEQLVVH�PLW�GHQHQ�YRQ�1HW]ZHUNDQDO\VDWRU�
PHVVXQJHQ� XQG� QXPHULVFKHQ� %HUHFKQXQJHQ� TXDQWLWDWLY� YHUJOLFKHQ�� 'LH
PLQLPDO� GHWHNWLHUEDUH�6SDQQXQJ� EHWUlJW� �����P9��ZDV� ]X� HLQHU� 6SDQQXQJV�
HPSILQGOLFKNHLW�YRQ�����9� +] �I�KUW�>��@��'LH�2UWVDXIO|VXQJ�LVW�EHVVHU�DOV����
�P� >��@�� XQG� PLW� =HLWEHUHLFKVPHVVXQJHQ� N|QQHQ� ]�%�� GLH� (U]HXJXQJ� YRQ
6FKRFNZHOOHQ� XQG� 6ROLWRQHQ� LQ� QLFKWOLQHDUHQ� 7UDQVPLVVLRQVOHLWXQJHQ� �1/7/�
QRQOLQHDU�WUDQVPLVVLRQ�OLQH��PLW�)DOO]HLWHQ�E]Z��+DOEZHUWVEUHLWHQ�ELV�KLQDE�]X��
SV�QDFKJHZLHVHQ�ZHUGHQ�>���������@�

(LQHU� VROFKHQ� *HQHULHUXQJ� YRQ� 6FKRFNZHOOHQ� LP� =HLWEHUHLFK� HQWVSULFKW� LP
)UHTXHQ]EHUHLFK� GLH� )UHTXHQ]YHUYLHOIDFKXQJ�� 'D]X� VLQG� LQ� %LOG� ���� GLH
(UJHEQLVVH�HLQHU�]ZHLGLPHQVLRQDOHQ�HOHNWURRSWLVFKHQ�)HOGYHUWHLOXQJVPHVVXQJ
LQ�HLQHU�1/7/�PLW� ���SHULRGLVFK�DQJHRUGQHWHQ�'LRGHQ� JH]HLJW�� 7HLOELOG� ���D�
]HLJW�VFKHPDWLVFK�GLH�6WUXNWXU�GLHVHU�1/7/�DXI� ,Q3�%DVLV��hEHU�0LNURZHOOHQ�
SUREHU�ZLUG�HLQ�0LNURZHOOHQVLJQDO�PLW�HLQHU�)UHTXHQ]�YRQ���*+]�DXI�GLH�1/7/
JHJHEHQ��'LH�2UWVYHUWHLOXQJ� GHV� JHPHVVHQHQ� HOHNWURRSWLVFKHQ�6LJQDOV� LVW� LQ
7HLOELOG� ���E�� GDUJHVWHOOW�� 7HLOELOG� ���F�� JLEW� GLH� HOHNWURRSWLVFK� JHPHVVHQH
3RWHQWLDOYHUWHLOXQJ� GHU� ]ZHLWHQ� +DUPRQLVFKHQ� EHL� ��� *+]� ZLHGHU�� 0DQ
HUNHQQW�� GD�� LP� *HJHQVDW]� ]XU� *UXQGZHOOH� KLHU� GLH� $PSOLWXGH� GHV� HOHNWUR�
RSWLVFKHQ� 6LJQDOV� DQVWHLJW�� ZlKUHQG� GLH� 0LNURZHOOH� HQWODQJ� GHU� 1/7/� OlXIW�
'DV� OHW]WH� 7HLOELOG� VFKOLH�OLFK� ]HLJW� GLH� JHPHVVHQH� 3RWHQWLDOYHUWHLOXQJ� GHU
GULWWHQ� +DUPRQLVFKHQ�� $XFK� KLHU� VWHLJW� GDV� HOHNWURRSWLVFKH� 6LJQDO� LQ
$XVEUHLWXQJVULFKWXQJ�GHU�0LNURZHOOH�DQ��$XIIDOOHQG�DQ�DOOHQ���(UJHEQLVVHQ�LVW
GLH� $V\PPHWULH� LQ� GHU� HOHNWURRSWLVFKHQ� )HOGYHUWHLOXQJ� DXI� GHQ� 0DVVH�
NRQWDNWHQ�� 'LHVH� VLQG� ]ZDU� DOV� bTXLSRWHQWLDOIOlFKHQ� DXVJHDUEHLWHW�� GRFK
]HLJHQ� GLHVH� 8QV\PPHWULHQ�� GD�� RIIHQVLFKWOLFK� GXUFK� GDV� QLFKWOLQHDUH
9HUKDOWHQ�GHU�1/7/�HLQH�.RQYHUVLRQ�GHU�$QUHJXQJVPRGH�LQ�SDUDVLWlUH�0RGHQ
VWDWWILQGHW�>�������������@�
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��*+]�1/7/

���*+] ���*+]

�

PD[PLQ

UHO��$PSOLWXGH

D� E�

G�F�

%LOG���� (U]HXJXQJ� YRQ� +DUPRQLVFKHQ� LQ� HLQHU� QLFKWOLQHDUHQ
7UDQVPLVVLRQVOHLWXQJ�� D�� 6WUXNWXU� GHU� 0HWDOOLVLHUXQJ�
E�� 2UWVYHUWHLOXQJ� GHV� JHPHVVHQHQ� HOHNWURRSWLVFKHQ
6LJQDOV�GHU�*UXQGZHOOH�EHL���*+]��F��GHU�]ZHLWHQ�+DU�
PRQLVFKHQ� EHL� ���*+]�� G�� GHU� GULWWHQ�+DUPRQLVFKHQ
EHL����*+]

'LHVHV� (UJHEQLV� KlWWH� QLFKW� PLW� HLQHP� 1HW]ZHUNDQDO\VDWRU� HU]LHOW� ZHUGHQ
N|QQHQ�� 0DQ� KlWWH� ]ZDU� GHQ� (IIHNW� GHU� )UHTXHQ]YHUYLHOIDFKXQJ� DQ� VLFK
QDFKZHLVHQ�N|QQHQ��GRFK�ZlUHQ�DOOH�EDXHOHPHQWLQWHUQHQ�'HWDLOV�GHU�0RGHQ�
NRQYHUVLRQ�� DOVR� GLH� $V\PPHWULHQ� GHU� HOHNWURRSWLVFKHQ� )HOGYHUWHLOXQJ�
YHUERUJHQ� JHEOLHEHQ�� 'LHVHV� (UJHEQLV� XQWHUVWUHLFKW� GDKHU� QRFKPDO� VHKU
HLQGUXFNVYROO� GLH� %HGHXWXQJ� XQG� 1RWZHQGLJNHLW� HLQHU� VFKDOWXQJVLQWHUQHQ
0H�WHFKQLN� I�U�GLH�&KDUDNWHULVLHUXQJ�PRGHUQHU�0LNURZHOOHQEDXHOHPHQWH�XQG
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LQWHJULHUWHU� 6FKDOWXQJHQ� XQG� XQWHUPDXHUW� GDV� 3RWHQWLDO� GHU� HOHNWURRSWLVFKHQ
0H�WHFKQLN�

��� 'DV�KHWHURG\Q�HOHNWURRSWLVFKH�0H�V\VWHP

����� 0H�DXIEDX

$XVJHKHQG� YRQ� %LOG� ���� LVW� GDV� .RQ]HSW�� ZLH� HLQ� KHWHURG\Q�HOHNWURRSWLVFKHU
0H�SODW]� DXIJHEDXW�ZHUGHQ�PX��� NODU� YRUJHJHEHQ�� QXU� GDV� /LFKW� GHV� HUVWHQ
/DVHUV�PX�� DXI� GLH� 3UREH� WUHIIHQ� XQG� GRUW� GLH�0|JOLFKNHLW� KDEHQ�� �EHU� GHQ
3RFNHOV�(IIHNW� PLW� GHP� +)�6LJQDO� ZHFKVHOZLUNHQ� ]X� N|QQHQ�� XP� VR� GLH
6HLWHQElQGHU�I����IP� LP�6SHNWUXP�GHV�YRP�%DXHOHPHQW�UHIOHNWLHUWHQ�/LFKWV�]X
HU]HXJHQ��%LOG����F��

[�\�9HUVFKLHEHWLVFK�PLW�0LNUR�
ZHOOHQSUREHUQ�XQG�'87

=LUNXODWRU

3KRWR�
GHWHNWRU

0LNURVNRS�
REMHNWLY

6SHNWUXP�
DQDO\VDWRU

0LNURZHOOHQ�
V\QWKHVL]HU

)DVHUNRSSOHU

)DVHUNRSSOHU
RSWLVFKHV
/HLVWXQJV�
PH�JHUlW

3RODULVDWLRQV�
VWHOOHU

)DVHUNRSSOHU

)DVHUNRSSOHU

RSWLVFKHU
6SHNWUXP�
DQDO\VDWRU

/DVHU��

/DVHU��

0:�9HU�
VWlUNHU

0LVFKHU

� �

�

%LOG���� 0H�DXIEDX� I�U� GLH� KHWHURG\Q�HOHNWURRSWLVFKH� 0H��
WHFKQLN
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=X� GLHVHP� =ZHFN�PX�� IROJOLFK� HLQH� 3RFNHOV�=HOOH� YRP� /DVHU� �� GXUFKODXIHQ
ZHUGHQ�� 'D� GDV� GLUHNWH� 0H�YHUIDKUHQ� DQJHZHQGHW� ZHUGHQ� VROO�� LVW� GDV
6XEVWUDW�GHV�00,&�VHOEVW�GDV�GRSSHOEUHFKHQGH�0HGLXP�GLHVHU�3RFNHOV�=HOOH�
'DV� /LFKW� GHV� /DVHU� ��� ZHOFKHU� DOV� ORNDOHU� 2V]LOODWRU� ZLUNW�� PX�� HUVW� LP
3KRWRGHWHNWRU�GHP�YRP�'87�UHIOHNWLHUWHQ�/LFKW��EHUODJHUW�ZHUGHQ��$X�HUGHP
LVW�GLH�.HQQWQLV�GHV�)UHTXHQ]DEVWDQGHV�DI� � I�� �� I��GHU�EHLGHQ�/DVHU�ZLFKWLJ�
XP�JHPl��*O������GLH�)UHTXHQ]�IP�GHU�0LNURZHOOH�EHVWLPPHQ�]X�N|QQHQ��$XV
GLHVHP�*UXQG�LVW�HLQ�RSWLVFKHU�6SHNWUXPDQDO\VDWRU�LP�0H�DXIEDX�QRWZHQGLJ�
GHU�HLQHQ�7HLO�GHV�/LFKWV�EHLGHU�/DVHU�HPSIlQJW�XQG�DI�DQ]HLJW��'DUDXV�HUJLEW
VLFK�GHU�LQ�%LOG�����GDUJHVWHOOWH�DSSDUDWLYH�$XIEDX�

$OOH�RSWLVFKHQ�.RPSRQHQWHQ��DOVR�EHLGH�/DVHU��GLH�*ODVIDVHUQ�XQG�RSWLVFKHQ
(OHPHQWH�� GHU� 3UREHQWLVFK� XQG� GHU� 3KRWRGHWHNWRU�� EHILQGHQ� VLFK� DXI� HLQHP
VFKZLQJXQJVJHGlPSIWHQ�� RSWLVFKHQ�7LVFK�� XP� VR� GHQ�$XIEDX�ZHLWHVWJHKHQG
JHJHQ� 9LEUDWLRQHQ�� GLH� �EHU� GHQ� )X�ERGHQ� �EHUWUDJHQ� ZHUGHQ� XQG� GLH
0HVVXQJHQ�HPSILQGOLFK�VW|UHQ��]X� LVROLHUHQ��'DV�/DERU� LVW�NOLPDWLVLHUW��XP�VR
GLH� )UHTXHQ]VWDELOLWlW� GHU� /DVHU� GXUFK� HLQH� P|JOLFKVW� NRQVWDQWH� 5DXP�
WHPSHUDWXU�]X�HUK|KHQ�

'D�I�U�GLH�RSWLVFKH�1DFKULFKWHQWHFKQLN�GLH�:HOOHQOlQJH�XP�������P�YRQ�VHKU
JUR�HU�%HGHXWXQJ� LVW� XQG� ]XGHP� ]XP�=HLWSXQNW� GHV�3URMHNWEHJLQQV�(UELXP�
GRWLHUWH� )DVHUODVHU� GLH� OHLVWXQJVVWlUNVWHQ� /LFKWTXHOOHQ� LQ� GLHVHP� :HOOHQ�
OlQJHQEHUHLFK�GDUVWHOOWHQ��ZXUGHQ�]ZHL�()/�5���76�(UELXP�GRWLHUWH�5LQJODVHU
GHU�)LUPD�03%�7HFKQRORJLHV��.DQDGD��JHNDXIW�� ,KUH�VSH]LIL]LHUWHQ�/HLVWXQJV�
GDWHQ�VLQG

RSWLVFKH�$XVJDQJVOHLVWXQJ !����P:

:HOOHQOlQJHQGXUFKVWLPPEDUNHLW �����QP��������QP

6FKULWWZHLWH�GHU�'XUFKVWLPPEDUNHLW MHZHLOV����SP���6FKULWWH

�HQWVSULFKW��������*+]�

/LQLHQEUHLWH �����N+]

)UHTXHQ]GULIW �����0+]���7DJ�

,Q�(UELXP�GRWLHUWHQ�)DVHUODVHUQ��(')/��(UELXP�GRSHG�ILEHU�ODVHU��GLHQW�GLH�PLW
(UELXP� GRWLHUWH� *ODVIDVHU� DOV� DNWLYHV� 0HGLXP�� ZHOFKH� LQ� GHQ� JHNDXIWHQ
0RGHOOHQ� HLQHQ� ��� P� ODQJHQ� 5LQJUHVRQDWRU� ELOGHW�� GHU� GXUFK� HLQHQ� ]ZHLWHQ
*ODVIDVHUULQJ� YRQ� ��� FP� /lQJH� VWDELOLVLHUW� ZLUG� >����� ���@�� 'LH� /lQJH� GHV
+DXSWULQJHV�LVW�YHUDQWZRUWOLFK�I�U�GLH�KRKH�$XVJDQJVOHLVWXQJ�GHV�/DVHUV��GD�VR
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%LOG���� 6WDELOLWlWVPHVVXQJ� GHU� YHUZHQGHWHQ�(')/V� �EHU� GLH
=HLW��D��JHPHVVHQH�'LIIHUHQ]IUHTXHQ]��E��JHPHVVHQHU
6LJQDOSHJHO��F��JHPHVVHQHU�5DXVFKDEVWDQG
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YLHOH� (U�$WRPH� LQ� GHQ� DQJHUHJWHQ� =XVWDQG� DQJHKREHQ� ZHUGHQ� XQG� LKUH
(QHUJLH� GDQQ� VWLPXOLHUW� DEJHEHQ� N|QQHQ�� 6LH� LVW� DEHU� DXFK� YHUDQWZRUWOLFK
GDI�U�� GD�� GHU� $EVWDQG� ]ZHLHU� ORQJLWXGLQDOHU�0RGHQ� LQ� GLHVHU� ODQJHQ� &DYLW\
QXU�HWZD���0+]�EHWUlJW��ZHVKDOE�HLQH�6WDELOLVLHUXQJ�LQ�)RUP�GHV����FP�ODQJHQ
6XEUHVRQDWRUV�Q|WLJ�LVW��hEHU�HLQHQ�VRJ��IHHGEDFN�ORRS�LVW�GLHVHU�6XEUHVRQDWRU
PLW� GHP� +DXSWULQJ� JHNRSSHOW� XQG� GLHQW� ]XU� 8QWHUGU�FNXQJ� HYHQWXHOOHU
0RGHQVSU�QJH�LP�+DXSWUHVRQDWRU��'DV�/LFKW�WULWW�DXV��EHU�6LQJOHPRGH�)DVHUQ
±� LQ� GLHVHU�$UEHLW�ZLUG� DXVQDKPVORV� GLH�6LQJOHPRGHIDVHU�60)���� GHU� )LUPD
6LHFRU�YHUZHQGHW�±�DQ�GHUHQ�(QGHQ�VLFK�)&�3&���)DVHUNXSSOXQJHQ�EHILQGHQ�

'LH� 6WDELOLWlW� GHU� 'LIIHUHQ]IUHTXHQ]� GHU� /DVHU� LVW� DXVVFKODJJHEHQG� I�U� GLH
1XW]EDUNHLW� GHU� +HWHURG\Q�7HFKQLN� DOV� &KDUDNWHULVLHUXQJVPHWKRGH� YRQ� +)�
%DXHOHPHQWHQ��'D�GHU�EHQXW]WH�3KRWRGHWHNWRU�QLFKW� LQ�GHU�/DJH�LVW��GDV�/LFKW
GHU�/DVHU�GLUHNW�]X�GHWHNWLHUHQ��HLQH�:HOOHQOlQJH�YRQ������QP�HQWVSULFKW�HLQHU
)UHTXHQ]� YRQ�������7+]��� VROO� LQ�%LOG� ���D�� H[HPSODULVFK�HLQH���ò� VW�QGLJH
0HVVXQJ�SUlVHQWLHUW�ZHUGHQ��PLW�GHU�GLH�'ULIW�GHU�'LIIHUHQ]IUHTXHQ]�]ZLVFKHQ
EHLGHQ� /DVHUQ� �EHU� ��� PLQ� HUID�W� ZLUG�� 'LH� 0H�EDQGEUHLWH� GHV� 6SHNWUXP�
DQDO\VDWRUV� EHWUlJW� EHL� GLHVHU� 0HVVXQJ� ���� N+]�� GHU� YHUZHQGHWH� :DQGHU�
ZHOOHQ�3KRWRGHWHNWRU�ZLUG�PLW����9�YRUJHVSDQQW�

)�U�GLHVH�0HVVXQJ�ZLUG�NHLQ�0LNURZHOOHQVLJQDO�DQ�GDV�'87�±�HV�KDQGHOW�VLFK
XP�HLQH�*ROG�.RSODQDUOHLWXQJ�DXI�HLQHP�*D$V�6XEVWUDW�±�JHOHJW��'HU�3KRWR�
GHWHNWRU�PL�W�DOVR�GDV�XQPRGXOLHUWH�UHIOHNWLHUWH�/LFKW�GHV�/DVHU���XQG�PLVFKW
HV�KHWHURG\Q�PLW�GHP�/LFKW�GHV�/DVHU����'LHVHV�'LIIHUHQ]VLJQDO�LVW�LQ�%LOG����D�
DXIJHWUDJHQ�� 'HU� 6LJQDOSHJHO� �EHU� GLH� =HLW� LVW� LQ� %LOG� ���E�� GDUJHVWHOOW�� GHU
$EVWDQG� GHV� 6LJQDOV� ]XP� 5DXVFKHQ� �615��� ZHOFKHU� DEKlQJLJ� YRQ� GHU
HLQJHVWHOOWHQ�$XIO|VXQJ��DOVR�GHU�0H�EDQGEUHLWH�GHV�6SHNWUXPDQDO\VDWRUV�LVW�
LQ�%LOG����F��

'D�JOHLFK�PHKUHUH�)DVHUNRSSOHU�LQ�GHQ�0H�DXIEDX�LQWHJULHUW�VLQG��VHL�KLHU�DXI
LKUH� )XQNWLRQVZHLVH� HWZDV� QlKHU� HLQJHJDQJHQ�� 'LH� )DVHUNRSSOHU� ZXUGHQ
EHUHLWV�LQ�%LOG�����VR�VNL]]LHUW��GD��VLFK�LQ�LKUHP�,QQHUHQ�]ZHL�*ODVIDVHUQ�VHKU
QDKH�NRPPHQ��'HU�*UXQG�I�U�GLHVH�$QRUGQXQJ�GHU�)DVHUQ�LVW�LP�IROJHQGHQ�]X
VXFKHQ��'HU�.HUQ�HLQHU�*ODVIDVHU�KDW�HLQHQ�JU|�HUHQ�%UHFKXQJVLQGH[�DOV�GLH
LKQ� XPJHEHQGH�0DQWHOVFKLFKW�� 'LH� 6WHWLJNHLWVEHGLQJXQJHQ�� GLH� HLQH� HOHNWUR�
PDJQHWLVFKH�:HOOH�EHLP�hEHUJDQJ�YRQ�HLQHP�0HGLXP�LQ�HLQ�DQGHUHV�HUI�OOHQ
PX���EHZLUNHQ��GD��VLFK�GDV�/LFKW� LQQHUKDOE�GHV�RSWLVFK�GLFKWHUHQ�0HGLXPV�
DOVR� LP�.HUQ� IRUWEHZHJW��0DQ�VSULFKW�GDQQ�GDYRQ��GD��GDV�/LFKW� LP�.HUQ�GHU
*ODVIDVHU�´JHI�KUW´�ZLUG��LQ�GHU�6SUDFKH�GHU�6WUDKOHQRSWLN�EHGHXWHW�GLHV��GD�
GDV� /LFKW� DQ� GHU� *UHQ]IOlFKH� .HUQ�0DQWHO� VWlQGLJ� WRWDOUHIOHNWLHUW� ZLUG��� -HQH
6WHWLJNHLWVEHGLQJXQJHQ�EHVDJHQ� MHGRFK�DXFK��GD�� LPPHU�HLQ�7HLO� GHV�/LFKWV
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DXV� GHP� )DVHUNHUQ� DXVWULWW�� )LQGHW� QXQ� GLHVHU� H[SRQHQWLHOO� DENOLQJHQGH� 7HLO
GHU�/LFKWZHOOH��GLH�DP�HUVWHQ�(LQJDQJ�LQ�GLHVHV�IDVHURSWLVFKH�(OHPHQW�WULIIW��LQ
XQPLWWHOEDUHU� 1lKH� HLQH� ]ZHLWH� *ODVIDVHU� YRU�� LQ� GHU� HU� ZHLWHUSURSDJLHUHQ
NDQQ�� VR� NDQQ� PDQ� DXI� GLHVH� :HLVH� GDV� /LFKW� LQ� HLQH� ]ZHLWH� )DVHU
�EHUNRSSHOQ� �YJO�� >��@��� $XFK� KLHU� JLOW� QXQ�� GD�� GHU� JU|�WH� 7HLO� GLHVHV
�EHUJHWUHWHQHQ� /LFKWV� LQ� )DVHU� �� JHI�KUW�� VSULFK� DQ� GHUHQ� 5lQGHUQ
�WRWDOUHIOHNWLHUW��ZLUG��GD��DEHU�DXFK�KLHU�ZLHGHU�HLQ�7HLO�GHV�/LFKWV�DX�HUKDOE
GHU�)DVHU�H[SRQHQWLHOO�DENOLQJW�� IROJOLFK�]X�)DVHU����]XU�FNZDQGHUQ��NDQQ��-H
QDFK�GHU�/lQJH�GHU�.RSSHOVWUHFNH�]ZLVFKHQ�EHLGHQ�)DVHUQ�NDQQ�PDQ�GDKHU
GDV� 9HUKlOWQLV� GHU� /LFKWLQWHQVLWlWHQ� YDULLHUHQ�� ZHOFKH� GHQ� )DVHUNRSSOHU� DXI
GHVVHQ�$XVJDQJVVHLWH�YHUODVVHQ�

=XU� 0HVVXQJ� GHU� LQKHUHQWHQ� 3RODULVDWLRQ� GHU� /DVHU� ZLUG� GLH� $XVJDQJVIDVHU
HLQHV� /DVHUV� YRU� GDV� LQ� %LOG� ���� JH]HLFKQHWH� 3RZHUPHWHU� PRQWLHUW�� (LQ
3RODULVDWRU�EHILQGHW�VLFK�]ZLVFKHQ�GHP�)DVHUHQGH�XQG�GHP�3RZHUPHWHU��ZLUG
NRQWLQXLHUOLFK� LQ� ����6FKULWWHQ� JHGUHKW� XQG� GLH� /HLVWXQJVZHUWH� GHV� 3RZHU�
PHWHUV�DXVJHOHVHQ��%LOG�����]HLJW�GLHVHV�(UJHEQLV��ZDV�HLQH� OHLFKW�HOOLSWLVFKH
3RODULVDWLRQ�RIIHQOHJW��'DV�9HUKlOWQLV�GHU�EHLGHQ�+DOEDFKVHQ�LVW�HWZD������
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%LOG���� 0HVVXQJ�GHU�3RODULVDWLRQ�GHU�YHUZHQGHWHQ�(')/V

*HKW�PDQ�YRP��QRUPDOHQ��� LQ�%LOG�����JH]HLJWHQ�HOHNWURRSWLVFKHQ�0H�DXIEDX
DXV�� VR� IROJW� DOV� QlFKVWHU� %HVWDQGWHLO� GHV� $XIEDXV� GHU� RSWLVFKH� 6SHNWUXP�
DQDO\VDWRU� ]XU� %HVWLPPXQJ� GHU� 'LIIHUHQ]IUHTXHQ]� GHU� EHLGHQ� /DVHU�� -H� HLQ
)DVHUNRSSOHU� LVW� LQ� GHQ� RSWLVFKHQ� :HJ� LQWHJULHUW�� YRQ� GHQHQ� MHZHLOV� HLQH
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$XVJDQJVIDVHU�]XP�RSWLVFKHQ�6SHNWUXPDQDO\VDWRU�JHI�KUW�ZLUG��%HLGH�)DVHU�
NRSSOHU�KDEHQ�HLQ�7HLOXQJVYHUKlOWQLV�YRQ����]X������G�K��QXU�HLQ�=ZDQ]LJVWHO
HWZD� GHU� RSWLVFKHQ� /HLVWXQJ� ZLUG� GHQ� /DVHUVWUDKOHQ� HQWQRPPHQ�� XP� LKUH
'LIIHUHQ]IUHTXHQ]�]X�EHVWLPPHQ�

'LHV� JHVFKLHKW� LQ� HLQHP� RSWLVFKHQ� )DEU\�3HURW� 6SHNWUXPDQDO\VDWRU� �0RGHOO
7/�6HULHV¹� 7/������)7�� )D�� %XUOHLJK��� (V� ]HLFKQHW� VLFK� GDGXUFK� DXV�� GD�
VHLQH� )LQHVVH� !� ���� LVW� XQG� VHLQ� IUHLHU� 6SHNWUDOEHUHLFK� �)65�� IUHH� VSHFWUDO
UDQJH��LQ�GHQ�6WXIHQ����*+]�����*+]�����*+]������*+]������*+]������*+]
XQG� ����� *+]� GXUFK� HQWVSUHFKHQG� YHUVFKLHGHQH� $EVWDQGVKDOWHU� ]ZLVFKHQ
GHP� YRUGHUHQ� XQG� GHP� KLQWHUHQ� 6SLHJHO� HLQJHVWHOOW� ZHUGHQ� NDQQ� >���@�� 'LH
)XQNWLRQVZHLVH�HLQHV�VROFKHQ�)DEU\�3HURW�5HVRQDWRUV� LVW� GLH� IROJHQGH��hEHU
HLQHQ� *ODVIDVHUDQVFKOX�� WULIIW� GDV� /LFKW� LQ� GHQ� 5HVRQDWRU�� GHU� YRQ� ]ZHL
6SLHJHOQ�PLW� HLQHU�5HIOHNWLYLWlW�5� !� ������JHELOGHW�ZLUG�� YRQ�GHQHQ�GHU� HLQH
IHVW�PRQWLHUW�LVW�XQG�GHU�]ZHLWH�SHULRGLVFK��EHU�3LH]RHOHPHQWH�YRU�XQG�]XU�FN
EHZHJW�ZLUG��'XUFK�9LHOIDFKLQWHUIHUHQ]�GHU�VWlQGLJ�KLQ��XQG�]XU�FNUHIOHNWLHUWHQ
6WUDKOHQ� LQQHUKDOE� GLHVHU� &DYLW\� KDW� HLQ� VROFKHU� 5HVRQDWRU� HLQH� 7UDQV�
PLVVLRQVNXUYH�JHPl��GHU�$LU\�)XQNWLRQ�>��@

,W������k������5�VLQ���pQG�l�� *O�����

G�K��GLH�WUDQVPLWWLHUWH�,QWHQVLWlW�,W� LVW�QDKH]X�LPPHU�QXOO�DX�HU�DQ�GHQ�6WHOOHQ�
DQ�GHQHQ�GDV�$UJXPHQW�GHU�VLQ��)XQNWLRQ�HLQ�JDQ]]DKOLJHV�9LHOIDFKHV�YRQ�p
LVW�� G� LVW� GDEHL� GHU� $EVWDQG� GHU� EHLGHQ� 6SLHJHO� ]XHLQDQGHU�� GHU� SHULRGLVFK
YDULLHUW� ZLUG�� Q� EH]HLFKQHW� GHQ� %UHFKXQJVLQGH[� GHV� 0HGLXPV�� ZHOFKHV� GHQ
5HVRQDWRU� DXVI�OOW� �LQ� XQVHUHP� )DOO� DOVR� /XIW��� XQG� LQ� k�  � �� �� 5� VWHFNW� GLH
5HIOHNWLYLWlW�GHU�6SLHJHO��'HU�$EVWDQG�]ZHLHU�DXIHLQDQGHUIROJHQGHU�,QWHQVLWlWV�
SHDNV��DOVR�]ZHLHU�EHQDFKEDUWHU�2UGQXQJHQ��ZHOFKH�GLH�5HVRQDQ]EHGLQJXQJ
GHV� )DEU\�3HURW� 5HVRQDWRUV� HUI�OOHQ�� HUJLEW� GHQ� IUHLHQ� 6SHNWUDOEHUHLFK� GHV
)DEU\�3HURW�6SHNWUXPDQDO\VDWRUV�� GHU�4XRWLHQW� DXV� GHP�)65�XQG� GHU�+DOE�
ZHUWVEUHLWH�HLQHV�VROFKHQ�3HDNV�GLH�)LQHVVH��0LW� GHU�PLWJHOLHIHUWHQ�6RIWZDUH
7UXH9LHZ¹� GHV�RSWLVFKHQ�6SHNWUXPDQDO\VDWRUV� ODVVHQ� VLFK� GLHVH�:HUWH�ZLH
DXFK�GHU�$EVWDQG�GHU�EHLGHQ�/DVHUIUHTXHQ]HQ�VHKU�HLQIDFK�EHVWLPPHQ�

$OV�3HQGDQW�]X�GHQ�KHUN|PPOLFKHQ�l�����E]Z��l����9HU]|JHUXQJVSODWWHQ�I�U�GLH
)UHLVWUDKORSWLN��ZHOFKH� I�U�GLH�(LQVWHOOXQJ�GHV� OLQHDUHQ�%HUHLFKV�GHU�3RFNHOV�
=HOOH� QRWZHQGLJ� VLQG�� H[LVWLHUHQ� I�U� GLH� *ODVIDVHUWHFKQLN� 3RODULVDWLRQVVWHOOHU�
PHWDOOHQH��6FKODXIHQ��YRQ�HWZD���FP�'XUFKPHVVHU��XP�ZHOFKH�GLH�*ODVIDVHU
JHZLFNHOW�ZLUG�� XQG�GLH� MH� QDFK�.LSSZLQNHO� ]XHLQDQGHU� GHQ�3RODULVDWLRQVJUDG
GHV�/LFKWV�LQ�GHU�*ODVIDVHU�HLQVWHOOHQ�>�������@��'DV�(LQVWHOOHQ�GHU�3RODULVDWLRQ
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ZLUG�GDEHL��EHU�GLH�PHFKDQLVFKH�7RUVLRQ��ZHOFKH�GLH�)DVHU�LQ�GHQ�YHUNLSSWHQ
6FKODXIHQ�HUIlKUW��EHZHUNVWHOOLJW�

'HU� LQ� %LOG� ���� HLQJH]HLFKQHWH� =LUNXODWRU� LVW� GDV� IDVHURSWLVFKH� 3HQGDQW� ]X
HLQHP�6WUDKOWHLOHU� LQ� GHU� )UHLVWUDKORSWLN�� 9HUZHQGHW�ZLUG� GHU� =LUNXODWRU�0�&1
GHU�)LUPD�)2&,�I�U�GHQ�:HOOHQOlQJHQEHUHLFK������QP������QP��'LH�DQ�3RUW��
DQNRPPHQGH� )DVHU� �KLHU� EHJLQQW� GHU� HLQJH]HLFKQHWH�� NUHLVI|UPLJH� 3IHLO� LP
=LUNXODWRU�� HQGHW� LQQHUKDOE� VHLQHV� *HKlXVHV� XQG� GDV� /LFKW� GXUFKOlXIW� HLQH
$QRUGQXQJ�DXV�SRODULVLHUHQGHQ�6WUDKOWHLOHUQ��8POHQNSULVPHQ��HLQHP�)DUDGD\�
XQG�HLQHP��5HFLSURFDO��5RWDWRU�>���@��(V�JHODQJW�]X�GHQ�$XVJlQJHQ���XQG���
ZREHL�GHU�OHW]WJHQDQQWH�$XVJDQJ�QLFKW�JHQXW]W�ZLUG��XQG�GHVKDOE�DXFK�QLFKW�LQ
%LOG�����HLQJH]HLFKQHW� LVW���$Q�3RUW���ZLUG�GDV�/LFKW�ZLHGHU� LQ�HLQH�*ODVIDVHU
HLQJHNRSSHOW�XQG�]XP�'87�JHI�KUW��'DV�YRQ�GRUW� UHIOHNWLHUWH�/LFKW�GXUFKOlXIW
HUQHXW�GLH�6WUDKOWHLOHU�XQG�5RWDWRUHQ��ZHOFKH�MHGRFK�VR�DQJHRUGQHW�VLQG��GD�
GLH� 3RODULVDWLRQVULFKWXQJ�� LQ� GHU� GDV� /LFKW� ]XP� (LQJDQJ� �� JHOHQNW� Z�UGH�
XQWHUGU�FNW�ZLUG�XQG�VRPLW�QDKH]X�GLH�JHVDPWH�RSWLVFKH�/HLVWXQJ�GHQ�:HJ�]X
3RUW���XQG�YRQ�GRUW�ZLHGHU�LQ�HLQH�*ODVIDVHU�QLPPW��$XI�GLHVH�:HLVH�ZLUG�HLQH
,VRODWLRQ� !� ��� G%� I�U� GHQ� /LFKWSIDG� 3RUW� �� �� 3RUW� �� HUUHLFKW� >���@�� (QW�
VFKHLGHQGHU�LVW�MHGRFK��GD��GXUFK�GLHVH�.RQILJXUDWLRQ�(LQI�JHYHUOXVWH�����G%
HUUHLFKW� ZHUGHQ� N|QQHQ�� ZRKLQJHJHQ� GLH� 6XEVWLWXWLRQ� GHV� =LUNXODWRUV� GXUFK
HLQHQ�IDVHURSWLVFKHQ�,VRODWRU�LQ�9HUELQGXQJ�PLW�HLQHP�)DVHUNRSSOHU�LPPHU�]X
9HUOXVWHQ�����G%�I�KUHQ�Z�UGH�

=XQlFKVW� DEHU� PX�� GDV� /LFKW� ]XP� 00,&�� ZHOFKHU� HOHNWURRSWLVFK
FKDUDNWHULVLHUW�ZHUGHQ�VROO��%HL�DOOHQ�8QWHUVXFKXQJHQ�EHILQGHW�VLFK�GLHVHU�DXI
HLQHP� 3UREHQWLVFK�� GHU� KRUL]RQWDO� LQ� [�� XQG� \�5LFKWXQJ� YRQ� +DQG� E]Z�
FRPSXWHUJHVWHXHUW� YRQ� HLQHP� HOHNWULVFKHQ� 3RVLWLRQLHUHU� �0RGHOO� 0&/��� GHU
)LUPD� 0lU]KlXVHU�� EHZHJW� ZHUGHQ� NDQQ�� 'LHVHU� 3RVLWLRQLHUHU� HUODXEW� GDV
�$QIDKUHQ�� GHU� JHZ�QVFKWHQ� 3RVLWLRQ� DXI� ��� QP� JHQDX�� )�U� HLQ�� XQG
]ZHLGLPHQVLRQDOH�0HVVXQJHQ�NDQQ�VRPLW�GHU�7LVFK�PLW�GLHVHU�PHFKDQLVFKHQ
*HQDXLJNHLW� �EHU� GHP� /LFKWVWUDKO� YHUIDKUHQ� ZHUGHQ�� 'LH� 7LVFKSODWWH� GHV
3UREHQWLVFKV� LVW�JUR��JHQXJ��GD��VLFK�DXI� LKP�ELV� ]X�]ZHL�0LNURSRVLWLRQLHUHU
PLW� GHQ� 0LNURZHOOHQPH�VSLW]HQ� I�U� GLH� HOHNWULVFKH� .RQWDNWLHUXQJ� GHV� +)�
%DXHOHPHQWV� EHILQGHQ� N|QQHQ��$OV�0LNURZHOOHQSUREHU� VWHKHQ� ]XU�9HUI�JXQJ�
3LFRSUREH���$�*6*�����'3� GHU� )LUPD�*�*�%�� ,QGXVWULHV� ,QF�� VRZLH�$&3���
*6*����� GHU� )LUPD�&DVFDGH�0LFURWHFK��%HLGH�0H�VSLW]HQ� VLQG� ELV� ���*+]
VSH]LIL]LHUW�XQG�KDEHQ�HLQHQ�$EVWDQG�GHU�)LQJHU�]XHLQDQGHU�YRQ������P��'LH
.RQWDNWLHUXQJ� GHV�'87� GXUFK� GLH� 3UREHU�ZLH� DXFK� VSlWHU� GLH�'HILQLWLRQ� GHV
%HUHLFKV� GHV� '87�� GHU� YHUPHVVHQ� ZHUGHQ� VROO�� ZLUG� GXUFK� HLQ� 0LNURVNRS� ±
YHUZHQGHW�ZLUG�HLQ�/LFKWPLNURVNRS�GHU�)LUPD�HXURPH[�±��EHU�GHP�3UREHQWLVFK
PLW� DXIJHVHW]WHU� ,QIUDURW�.DPHUD� �0LFURYLHZHU� 0RGHO� ����� GHU� )LUPD
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(OHFWURSK\VLFV��NRQWUROOLHUW��'LH�*ODVIDVHU�EHILQGHW�VLFK�XQWHU�GHP�3UREHQWLVFK�
VWUDKOW�YRQ�XQWHQ�KHU�VHQNUHFKW�DXI�GDV�%DXHOHPHQW�XQG�LVW�LQ�GHU�YHUWLNDOHQ�]�
$FKVH� MXVWLHUEDU�� XP� GHQ� )RNXV� RSWLPDO� DXI� GLH� *UHQ]IOlFKH� 6XEVWUDW�
0HWDOOLVLHUXQJ�HLQVWHOOHQ�]X�N|QQHQ�

)�U�GLH�$XVNRSSOXQJ�GHV�/LFKWV�DXV�GHU�*ODVIDVHU�XQG�VHLQH�)RNXVVLHUXQJ�DXI
GDV� '87� VLQG� �� YHUVFKLHGHQH� .RQILJXUDWLRQHQ� GHQNEDU�� GLH� LQ� >��@� QlKHU
XQWHUVXFKW�VLQG�

D� 'DV� /LFKW�� ZHOFKHV� DXV� HLQHU� )DVHU� PLW� 6SLHJHOEUXFK� DXVWULWW�� ZLUG� YRQ
HLQHU�%LNRQYH[OLQVH�LP�$EVWDQG�LKUHU�%UHQQZHLWH�JHVDPPHOW�XQG�DXI�GDV
'87�� ZHOFKHV� VLFK� LP� $EVWDQG� GHU� U�FNVHLWLJHQ� %UHQQZHLWH� GHU� /LQVH
EHILQGHW��IRNXVVLHUW��'HU�5�FNZHJ�GHV�/LFKWV�HUIROJW�DXI�GLH�JOHLFKH�:HLVH
LQ�XPJHNHKUWHU�5LFKWXQJ�

E� (V� ZHUGHQ� VWDWWGHVVHQ� ]ZHL� /LQVHQ� EHQXW]W�� GLH� HLQH� .ROOLPDWRURSWLN
GDUVWHOOHQ��0DQ�HU]LHOW� VR�HLQHQ�JU|�HUHQ�)UHLKHLWVJUDG� I�U� GHQ�$EVWDQG
GHU�*ODVIDVHU�]XU�XQWHUVXFKWHQ�6FKDOWXQJ��$XFK�KLHU�OlXIW�GDV�UHIOHNWLHUWH
/LFKW�LQ�GHU�JOHLFKHQ�)DVHU�ZLHGHU�]XP�=LUNXODWRU�]XU�FN�

F� 'DV�YRP�'87� UHIOHNWLHUWH�/LFKW�ZLUG� LQ�HLQH�]ZHLWH�)DVHU� JHNRSSHOW�� GLH
HEHQIDOOV� LP� $EVWDQG� GHU� %UHQQZHLWH� GHV� 0LNURVNRSREMHNWLYV� XQWHU
GLHVHP� DQJHEUDFKW� ZLUG�� 'DGXUFK� ZLUG� GHU� IDVHURSWLVFKH� =LUNXODWRU
KLQIlOOLJ��$X�HUGHP�ZHUGHQ�3UREOHPH�PLW�HYHQWXHOOHQ�9LHOIDFKUHIOH[LRQHQ
]ZLVFKHQ� '87� XQG� 6SLHJHOEUXFK� GHU� )DVHU� YHUPLHGHQ�� 'DI�U� LVW� GLH
UlXPOLFKH�$XIO|VXQJ�EHL�GLHVHP�9RUJHKHQ�UHGX]LHUW��XQG�HV�ZHUGHQ�QHXH
3UREOHPH� EHLP� (LQVWHOOHQ� GHV� )RNXVDEVWDQGHV� EHLGHU� )DVHUQ� DXIJH�
ZRUIHQ�

G� (LQH� �OHQVHG� ILEHU���DOVR�HLQH�*ODVIDVHU��GHUHQ�(QGH�JHWDSHUW��G�K��XQWHU
:lUPHHLQZLUNXQJ�JHVWUHFNW�ZXUGH��ZLUG�RKQH�ZHLWHUH�RSWLVFKH�(OHPHQWH
XQPLWWHOEDU� XQWHU� GDV� %DXHOHPHQW� JHEUDFKW�� 'LH� 6WUHFNXQJ� XQG
9HUM�QJXQJ�GHU�)DVHU�ZLUNW�ZLH�HLQH�LQWHJULHUWH�� IRNXVVLHUHQGH�/LQVH�XQG
HUIRUGHUW�GLH�JHULQJVWH�-XVWLHUDUEHLW��GRFK�NDQQ�VR�GHU�)RNXV�QLFKW�DXI�GLH
JHZ�QVFKWH� *UHQ]IOlFKH� 6XEVWUDW�0HWDOOLVLHUXQJ� JHWULPPW� ZHUGHQ� XQG
UHIOHNWLHUWHV�/LFKW�JHKW�YHUORUHQ�

0DQ�VLHKW�DQ�GLHVHU�$XIOLVWXQJ��GD��QXU�PLW�GHQ�.RQILJXUDWLRQHQ�D��ELV�F��HLQ
NRQIRNDOHU� $XIEDX�P|JOLFK� LVW�� 'LHVHU� LVW� MHGRFK�ZLFKWLJ�� GD� QXU� EHL� LKP� GDV
/LFKW�� ZHOFKHV� YRQ� GHU� )RNXVHEHQH� UHIOHNWLHUW� ZLUG�� LP� ZHLWHUHQ� RSWLVFKHQ
6WUDKOHQJDQJ� EHU�FNVLFKWLJW� ZLUG�� /LFKW� DX�HUKDOE� GLHVHU� (EHQH�� ZHOFKHV
HQWVSUHFKHQG� DXFK� NHLQ� HOHNWURRSWLVFKHV� 6LJQDO� HQWKlOW� XQG� VRPLW� QXU� ]XP
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5DXVFKQLYHDX�GHV�0H�V\VWHPV�EHLWUDJHQ�Z�UGH��ZLUG�DXI�GLHVH�:HLVH�XQWHU�
GU�FNW�

)�U� GHQ� HOHNWURRSWLVFKHQ�$XIEDX� GHU� YRUOLHJHQGHQ� $UEHLW� ZXUGHQ� ]ZHL� *ODV�
IDVHUQ�EHVFKDIIW��HLQH�PLW�LQWHJULHUWHU�ó���SLWFK�*5,1�5RG�/LQVH��*5,1��JUDGHG
LQGH[��� GLH� ]ZHLWH� DOV� �OHQVHG� ILEHU��� (LQH� *5,1�)DVHU� RGHU� �6WDE� �HQJOLVFK�
URG�� KDW� HLQHQ� JUDGXHOOHQ� 9HUODXI� GHV� %UHFKXQJLQGH[HV�� ZRGXUFK� GDV� /LFKW
QLFKW� GXUFK� SHUPDQHQWH� 7RWDOUHIOH[LRQ� DP� lX�HUHQ� *ODVIDVHUPDQWHO� LQ� GHU
)DVHU�JHI�KUW�ZLUG�� VRQGHUQ�HKHU� HLQHQ�JHVFKZXQJHQHQ�� VLQXVI|UPLJHQ�:HJ
GXUFK�GLH�)DVHU�RGHU�GHQ�6WDE�EHVFKUHLEW�>���@��:lKOW�PDQ�GLH�/lQJH�GLHVHV
6WDEHV�HQWVSUHFKHQG�VR��GD��GHU�6WUDKOYHUODXI�DQ�VHLQHP�(QGH�SDUDOOHO� ]XP
*5,1�6WDE�JHULFKWHW�LVW��VR�ZLUNW�HU�ZLH�HLQH�.ROOLPDWRUOLQVH��XQG�GDV�/LFKW�WULWW
DOV�SDUDOOHOHV�%�QGHO�YRP�'XUFKPHVVHU�GLHVHV�6WDEHV��HWZD���PP��DXV�GLHVHU
*5,1�5RG�/LQVH�� 'LHV� LVW� GHU� )DOO� LQ� HLQHU� ó� �� SLWFK� *5,1�/LQVH�� 'LH
%H]HLFKQXQJ������3��U�KUW�JHQDX�GDKHU��GD��GLH�/lQJH�VR�JHZlKOW�ZXUGH��GD�
GDV�/LFKW�HLQ�9LHUWHO�HLQHU�6LQXVSHULRGH�GXUFKODXIHQ�KDW�

'XUFK� HLQHQ� VSH]LHOO� DQJHIHUWLJWHQ� +DOWHU�� GHU� DXI� GHP� RSWLVFKHQ� 7LVFK� IHVW
PRQWLHUW�LVW��LVW�GLH�VHQNUHFKW�VWHKHQGH�*ODVIDVHU�]XVlW]OLFK�QRFKPDO�KRUL]RQWDO
VRZLH� LQ� EHLGHQ� 5DXPZLQNHOQ� q� XQG� j� IUHL� EHZHJOLFK�� 'LHV� LVW� HLQH� VHKU
ZLFKWLJH� 0|JOLFKNHLW�� GD� ]XP� :LHGHUHLQNRSSHOQ� P|JOLFKVW� YLHO� RSWLVFKHU
UHIOHNWLHUWHU�/HLVWXQJ�LQ�GLH�*ODVIDVHU�HLQH�VHKU�SDUDOOHOH�-XVWLHUXQJ�GHU�)DVHU�
GHV�0LNURVNRSREMHNWLYV� XQG� GHV� '87� ±� OHW]WHUHV� DOV� �6SLHJHO�� I�U� GDV� /LFKW
QDW�UOLFK�VHQNUHFKW�]XP�RSWLVFKHQ�6WUDKOHQJDQJ�±�XQDEGLQJEDU�LVW�

$OV� �OHQVHG� ILEHU�� VWHKW� HLQH� 6LQJOHPRGH�)DVHU� GHU� )LUPD� 7(&26� ]XU
9HUI�JXQJ��GHUHQ�(QGH�VR�JHVWUHFNW�ZXUGH��GD��GHU�.U�PPXQJVUDGLXV�GLHVHV
(QGHV� �� �P� EHWUlJW�� ZRGXUFK� VLFK� HLQH� %UHQQZHLWH� LQ� HWZD� GHU� JOHLFKHQ
*U|�HQRUGQXQJ� HUJLEW�� 0DQ� HUNHQQW� OHW]WHUHV� GDUDQ�� GD�� GLH� (LQNRSSHO�
HIIL]LHQ]� LQ� GHQ�:DQGHUZHOOHQ�3KRWRGHWHNWRU� GDQQ� DP� JU|�WHQ� LVW�� ZHQQ� GLH
)DVHU�XQPLWWHOEDU�YRU�GLHVHP�HQGHW��LKQ�IDVW�EHU�KUW�

$OV�0LNURVNRSREMHNWLY�I�U�GLH�)RNXVVLHUXQJ�GHV�QXQ�SDUDOOHOHQ�6WUDKOHQE�QGHOV
EHILQGHW� VLFK�HLQH�2EMHNWLYOLQVH� I�U�'LRGHQODVHU��0RGHOO�)�/��%�� )D��1HZSRUW
&RUS��� DXI� HLQHP� LQ� ]�5LFKWXQJ� YHUVFKLHEEDUHQ�+DOWHU� XQPLWWHOEDU� XQWHU� GHP
'87��(V�KDQGHOW� VLFK�KLHUEHL� XP�HLQ�2EMHNWLY�PLW� HLQHU� QXPHULVFKHQ�$SHUWXU
1$�YRQ������XQG�HLQHP�$UEHLWVDEVWDQG�YRQ�����PP��'LH�QRPLQDOH�%UHQQZHLWH
ZLUG� PLW� ���� PP� DQJHJHEHQ� >���@�� 'DPLW� EHWUlJW� QDFK� >��@� GHU� PLQLPDO
HUUHLFKEDUH�)RNXVGXUFKPHVVHU�G�� DQ�GHU�*UHQ]IOlFKH�6XEVWUDW�0HWDOOLVLHUXQJ
HWZD� �� �P�� ZDV� HLQ� 0D�� I�U� GDV� UHLQ� RSWLVFKH� $XIO|VXQJVYHUP|JHQ� GHV
0H�DXIEDXV�LVW�
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,Q� %LOG� ���� VLQG� GLH� HEHQ� JHPDFKWHQ� (UNOlUXQJHQ� E]JO�� GHV� NRQ]LSLHUWHQ
3UREHQWLVFKHV� I�U� GHQ� JODVIDVHUEDVLHUWHQ�� HOHNWURRSWLVFKHQ� 0H�DXIEDX
QRFKPDO�JUDSKLVFK�GDUJHVWHOOW��*H]HLJW�LVW�GLH�9DULDQWH��LQ�GHU�GLH�*ODVIDVHU�PLW
LQWHJULHUWHU�*5,1�/LQVH�YHUZHQGHW�ZLUG��VLFK�DOVR�DXFK�QRFK�GLH�2EMHNWLYOLQVH
LP� 6WUDKOHQJDQJ� EHILQGHW�� ,Q� GHQ� )lOOHQ�� LQ� GHQHQ� GLH� �OHQVHG� ILEHU�� EHQXW]W
ZLUG�� ZLUG� GHU� 8QWHUVFKLHG� DOVR� VHLQ�� GD�� GLH� 2EMHNWLYOLQVH� HQWIlOOW� XQG� GLH
*ODVIDVHU�ELV�XQPLWWHOEDU�XQWHU�GDV�'87�JHI�KUW�ZLUG��'DGXUFK�NDQQ�PDQ�GDQQ
DXFK� QLFKW� PHKU� YRQ� HLQHP� IUHLRSWLVFKHQ� 7HLOVW�FN� GHV� RSWLVFKHQ� :HJHV
VSUHFKHQ�� ZLH� HU� LP� VNL]]LHUWHQ� )DOO� ]ZLVFKHQ� GHU� -XVWLHUYRUULFKWXQJ� I�U� GLH
*ODVIDVHU�XQG�GHU�XQWHUVXFKWHQ�6FKDOWXQJ�H[LVWLHUW�

RSWLVFKHU�7LVFK

.DPHUD

0LNURVNRS

0LNURSRVLWLRQLHUHU
PLW�0LNURZHOOHQ�
PH�VSLW]HQ[�\�3RVL�

WLRQLHUHU

]�9HUVFKLHEXQJ

2EMHN�
WLYOLQVH

*ODVIDVHU
PLW�*5,1�
/LQVH

3UREHQWLVFK

XQWHUVXFKWH
6FKDOWXQJ

-XVWLHUYRUULFKWXQJ
I�U�*ODVIDVHU

6lXOHQ�GHV
3UREHQWLVFKHV

%LOG���� 6NL]]H� GHV� NRQ]LSLHUWHQ� 3UREHQWLVFKHV� �LP� (LQVFKXE
HWZDV� GHWDLOOLHUWHU� GLH� 2EMHNWLYOLQVH�� '87� XQG� +)�
0H�VSLW]HQ�

$XI�GHP��5�FNZHJ��GHV�/LFKWV�SDVVLHUW�HV�KLQWHU�GHP�=LUNXODWRU�GHQ�]ZHLWHQ
IDVHURSWLVFKHQ� 3RODULVDWLRQVVWHOOHU� �V�� %LOG� ������ ZRPLW� GLH� 3RFNHOV�=HOOH
DEJHVFKORVVHQ� LVW�XQG� LP�)UHTXHQ]VSHNWUXP�GLH�EHLGHQ�6HLWHQElQGHU� I���� IP
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YRUKDQGHQ� VHLQ� VROOWHQ� �%LOG� ���F��� ,P� IROJHQGHQ� )DVHUNRSSOHU� WULWW� QXQ� GDV
/LFKW�GHV� ORNDOHQ�2V]LOODWRUV�KLQ]X�� VR�GD�� LQ�EHLGHQ�$XVJDQJVDUPHQ�GLHVHV
.RSSOHUV�DOOH���)UHTXHQ]HQ�DXV�%LOG����G��HQWKDOWHQ�VLQG��'DV�HUP|JOLFKWH�GLH
9HUZHQGXQJ�HLQHV��EDODQFHG�SKRWRGHWHFWRUV���LQ�GHP�GLH�'LIIHUHQ]�GHU�6LJQDOH
LQ�EHLGHQ�'HWHNWRUHQ�JHELOGHW�Z�UGH��'HQQ�EHLP�hEHUJDQJ�GHV�/LFKWV�YRQ�GHU
HUVWHQ�]XU�]ZHLWHQ�)DVHU�E]Z��XPJHNHKUW�HUOHLGHW�GDV�/LFKW� LQ�HLQHP�VROFKHQ
.RSSOHU� HLQH�3KDVHQYHUVFKLHEXQJ� HLQPDO� YRQ� �p���� HLQPDO� YRQ� �p��� >��@�� VR
GD��EHL�GHU�'LIIHUHQ]ELOGXQJ�HLQH�9HUGRSSOXQJ�GHV�6LJQDOV��QLFKW� MHGRFK�GHV
5DXVFKHQV�HLQWULWW��'XUFK�GLHVH�VRJ��GLIIHUHQWLDO� GHWHFWLRQ� HU]LHOW�PDQ� IROJOLFK
HLQH�9HUJU|�HUXQJ�GHV�615�XP���G%��ZDV�EHL�VHKU�VFKZDFKHQ�6LJQDOHQ�YRQ
HQWVFKHLGHQGHU� %HGHXWXQJ� VHLQ� NDQQ� >���� ���@�� 6LH� LVW� P|JOLFK�� ZHQQ� PDQ
EHLGH�HOHNWULVFKHQ�$XVJDQJVVLJQDOH�GHU�3KRWRGHWHNWRUHQ� LQ�HLQHQ�JHHLJQHWHQ
'LIIHUHQ]YHUVWlUNHU�VSHLVW��GHU�GDQQ�YRP�3KRWRVWURP�GHV�HUVWHQ�'HWHNWRUV�GHQ
GHV� ]ZHLWHQ�DE]LHKW� >���@�� 9RUDXVVHW]XQJ� I�U� GLHVH�0HWKRGH� LVW� MHGRFK�� GD�
EHLGH� 3KRWRGHWHNWRUHQ� LGHQWLVFK� IXQNWLRQLHUHQ�� G�K�� GD�� VLH� GLH� JOHLFKH
3XOVDQWZRUW�DXI�HLQ�RSWLVFKHV�6LJQDO�JHEHQ��LGHDOHUZHLVH�EHILQGHQ�VLFK�EHLGH
3KRWRGHWHNWRUHQ�VRJDU�QRFK�DXI�HLQ�XQG�GHPVHOEHQ�6XEVWUDW��VR�GD��DXFK�LKUH
8PJHEXQJVWHPSHUDWXU� LGHQWLVFK� LVW��� 6ROFKH� LGHQWLVFKHQ� 3KRWRGHWHNWRUHQ
OLHJHQ� GHP� )DFKJHELHW� 2SWRHOHNWURQLN� MHGRFK� HEHQVRZHQLJ� YRU� ZLH� HLQ
'LIIHUHQ]YHUVWlUNHU�

'D� HV� ]XGHP� VROFKH� �EDODQFHG� SKRWRGHWHFWRUV�� NRPPHU]LHOO� QXU� I�U� %DQG�
EUHLWHQ� ELV� ���� 0+]� XQG� RSWLVFKH� /HLVWXQJHQ� ELV� �� P:� JLEW� >���@�� ZLUG� LQ
GLHVHP�0H�DXIEDX� QXU� HLQ� 3KRWRGHWHNWRU� HLQJHVHW]W�� %HL� GLHVHP� KDQGHOW� HV
VLFK� QLFKW� XP� HLQHQ� KDQGHOV�EOLFKHQ� 3KRWRGHWHNWRU�� VR� GD�� LKP� GDV� JOHLFK
DQVFKOLH�HQGH� 8QWHUNDSLWHO� JHZLGPHW� LVW�� 'HU� ]ZHLWH� $XVJDQJ� GHV� )DVHU�
NRSSOHUV�ZLUG�]XP�(LQVWHOOHQ�GHV�)RNXV�YHUZHQGHW��'DV�JHVFKLHKW�� LQGHP�GLH
]ZHLWH�$XVJDQJVIDVHU�DQ�HLQ�RSWLVFKHV�/HLVWXQJVPH�JHUlW��3RZHUPHWHU�����
)�,5� GHU� )D�� 1HZSRUW� &RUS��� DQJHVFKORVVHQ� ZLUG�� 'LHVHV� PL�W� �EHU� HLQHQ
*HUPDQLXP�'HWHNWRU�GLH�RSWLVFKH� ,QWHQVLWlW�GHV�HLQJHNRSSHOWHQ�/LFKWV��'LHVH
$XVNXQIW� LVW� ZLFKWLJ�� GD� VLH� EHL� GLHVHP� IDVHURSWLVFKHQ� $XIEDX� GHQ� HLQ]LJHQ
+LQZHLV� GDUVWHOOW�� D��ZLHYLHO� /LFKW��ZHOFKHV� YRP�'87� UHIOHNWLHUW� ZXUGH�� LQ� GLH
*ODVIDVHU� ]XU�FNJHNRSSHOW� ZLUG� ±� RKQH� GLHVH� ,QIRUPDWLRQ�ZlUH� HLQ� -XVWLHUHQ
GHU� *ODVIDVHU� VFKOHFKWHUGLQJV� QLFKW� P|JOLFK� ±� XQG� E�� ZDQQ� GLH� )DVHU� LKUH
RSWLPDOH� 3RVLWLRQ� LQ� ]�5LFKWXQJ� HUUHLFKW� KDW�� VSULFK� ZDQQ� GHU� )RNXV� DXI� GLH
*UHQ]IOlFKH�6XEVWUDW�0HWDOOLVLHUXQJ�HLQJHVWHOOW�LVW�

'DPLW� LVW� GLH� %HVFKUHLEXQJ� GHV� RSWLVFKHQ� $XIEDXV� DEJHVFKORVVHQ� XQG� HV
IHKOHQ� QXU� QRFK� GLH� EHQXW]WHQ� HOHNWURQLVFKHQ� .RPSRQHQWHQ�� $OV� HOHNWULVFKH
/HLWXQJHQ�ZHUGHQ�DXVQDKPVORV�GLH�.RD[�/HLWXQJHQ�6XFRIOH[�����PLW�.�1RUP�
6WHFNHUQ�GHU�)LUPD�6XKQHU� YHUZHQGHW��6LH� I�KUHQ�HLQPDO�GDV�+)�6LJQDO�GHV
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0LNURZHOOHQV\QWKHVL]HUV��:LOWURQ��0RGHO������$��ZHOFKHU�)UHTXHQ]HQ�YRQ���
0+]� ELV� ��� *+]� HU]HXJW�� �EHU� GLH� 0LNURZHOOHQSUREHU� DXI� GHQ� 0LNUR�
SRVLWLRQLHUHUQ� ]XP� XQWHUVXFKWHQ� %DXHOHPHQW� VRZLH� GDV� GHWHNWLHUWH� HOHNWUR�
RSWLVFKH�6LJQDO� YRP�3KRWRGHWHNWRU� ]XP�HOHNWULVFKHQ�6SHNWUXPDQDO\VDWRU�+3
����� $� GHU� )LUPD� +HZOHWW� 3DFNDUG�� %HL� GHP� ]ZLVFKHQ� 3KRWRGHWHNWRU� XQG
6SHNWUXPDQDO\VDWRU� EHILQGOLFKHQ� 0LNURZHOOHQYHUVWlUNHU� KDQGHOW� HV� VLFK
HQWZHGHU� XP� HLQHQ�9HUVWlUNHU� I�U� GHQ� )UHTXHQ]EHUHLFK� �� �� ���*+]� �0RGHOO
&0$����������RGHU�XP�HLQHQ�9HUVWlUNHU�I�U�GHQ�)UHTXHQ]EHUHLFK���������*+]
�0RGHOO�&6$����������%HLGH�9HUVWlUNHU� OLHIHUQ�HLQHQ�*HZLQQ�YRQ����G%�XQG
VLQG� YRQ� GHU� )LUPD� 7UDQVWHFK� (OHNWURQLN�� 'HU� LQ� %LOG� ���� HLQJH]HLFKQHWH
0LVFKHU� ]ZLVFKHQ� 0:�9HUVWlUNHU� XQG� 6SHNWUXPDQDO\VDWRU� LVW� QXU� GDQQ� YRQ
Q|WHQ��ZHQQ� GDV� ]X� GHWHNWLHUHQGH�6LJQDO� !� �����*+]� LVW��'LHV� LVW� GLH�%DQG�
EUHLWH� GHV� YRUKDQGHQHQ� 6SHNWUXPDQDO\VDWRUV�� 6LH� NDQQ� MHGRFK� GXUFK� HLQHQ
VROFKHQ�H[WHUQHQ�0LVFKHU�±� IDOOV�HUIRUGHUOLFK�±�HUK|KW�ZHUGHQ��=XU�9HUI�JXQJ
VWHKHQ�GLH�0LVFKHU�+3������$� I�U�GHQ�%HUHLFK������*+]�ELV����*+]�VRZLH
+3������8�I�U�GHQ�%HUHLFK����*+]�ELV����*+]�

'LH�0H�ZHUWHUIDVVXQJ� JHVFKLHKW� UHFKQHUJHVW�W]W�� hEHU� HLQHQ� ,(((�%XV� VLQG
GHU� 0LNURZHOOHQV\QWKHVL]HU�� EHLGH� (U�/DVHU� VRZLH� GHU� HOHNWULVFKH� 6SHNWUXP�
DQDO\VDWRU� PLW� GHP� &RPSXWHU� YHUEXQGHQ�� ZHOFKHU� GLH� :HOOHQOlQJH� XQG� GLH
RSWLVFKH�$XVJDQJVOHLVWXQJ� GHU� /DVHU� HLQVWHOOW� VRZLH� GLH�0LNURZHOOHQIUHTXHQ]
GHV� 6\QWKHVL]HUV� XQG� LKUH� /HLVWXQJ�� 9RP� 6SHNWUXPDQDO\VDWRU� HPSIlQJW� GHU
5HFKQHU� 6WlUNH� XQG� )UHTXHQ]� GHV� GHWHNWLHUWHQ� 6LJQDOV�� 'LHVH� ZHUGHQ
JHVSHLFKHUW�XQG�GHU�MHZHLOLJHQ�3RVLWLRQ�GHU�0HVVXQJ�]XJHRUGQHW��ZHOFKH�GDV
I�U�GLHVHV�3URMHNW�JHVFKULHEHQH�3URJUDPP��EHU�GLH�56�����6FKQLWWVWHOOH�YRP
[�\� 3RVLWLRQLHUHU� GHU� 7LVFKSODWWH� HUIlKUW�� 'HU� %HUHLFK�� GHU� ]XU� 0HVVXQJ
JHVFDQQW� ZHUGHQ� VROO�� VRZLH� GLH� $Q]DKO� GHU� 0H�SXQNWH�� GLH� DXIJHQRPPHQ
ZHUGHQ�VROOHQ��VLQG�GHP�3URJUDPP�YRUKHU�HLQ]XJHEHQ�

'DPLW� VLQG� DOOH� YHUZHQGHWHQ�.RPSRQHQWHQ� GHV� UHDOLVLHUWHQ�� HOHNWURRSWLVFKHQ
0H�DXIEDXV�DXV�%LOG�����EHVFKULHEHQ��(V�IROJHQ�QXQ�GLH�(UJHEQLVVH��GLH�VLFK
PLW� LKP� HU]LHOHQ� ODVVHQ�� 9RUKHU� HUVFKHLQW� MHGRFK� QRFK� HLQH� HLQJHKHQGHUH
%HVFKUHLEXQJ�GHV�YHUZHQGHWHQ�3KRWRGHWHNWRUV�

����� 3KRWRGHWHNWRUHQ�I�U�GLH�+HWHURG\Q�0H�WHFKQLN

'HU� EHQXW]WH� 3KRWRGHWHNWRU� LVW� HLQH� LP� )DFKJHELHW� 2SWRHOHNWURQLN� LQ
=XVDPPHQDUEHLW� PLW� GHP� )DFKJHELHW� +DOEOHLWHUWHFKQLN�+DOEOHLWHUWHFKQRORJLH
KHUJHVWHOOWH�(LJHQHQWZLFNOXQJ��(V�KDQGHOW�VLFK�EHL�LKP�XP�HLQHQ�VRJ��:DQGHU�
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ZHOOHQ�3KRWRGHWHNWRU� �7:3'�� WUDYHOOLQJ�ZDYH� SKRWRGHWHFWRU��� GHVVHQ� %DQG�
EUHLWH�DXIJUXQG�GHV�:DQGHUZHOOHQSULQ]LSV�QLFKW�PHKU�GXUFK�GLH�VRQVW��EOLFKH
5&�=HLWNRQVWDQWH� EHJUHQ]W� LVW� >���@�� 'DV� NRPPW� GDKHU�� GD�� GLHVHV� %DX�
HOHPHQW� ODQJ� LP�9HUJOHLFK�]XU�:HOOHQOlQJH�GHV�HOHNWULVFKHQ�6LJQDOV� LVW��0DQ
VSULFKW� GDQQ� YRQ� HLQHP� YHUWHLOWHQ� %DXHOHPHQW� LP� *HJHQVDW]� ]X� HLQHP
NRQ]HQWULHUWHQ�%DXHOHPHQW�

'LHVH�7:3'V�VLQG�,Q3�EDVLHUWH�%DXHOHPHQWH��DXI�GLH�HSLWDNWLVFK�WHUQlUH�XQG
TXDUWHUQlUH�+DOEOHLWHUVFKLFKWHQ�EHVWHKHQG�DXV� ,Q��$V��$O�XQG�RGHU�*D�DXIJH�
EUDFKW�ZHUGHQ��$QVFKOLH�HQG�ZLUG�DXV�GLHVHQ�6FKLFKWHQ�HLQ�5LSSHQZHOOHQOHLWHU
PLW�HLQHU�/lQJH�YRQ�HWZD���PP�XQG�%UHLWHQ�]ZLVFKHQ���XQG�����P�KHUDXVJH�
DUEHLWHW� XQG�PHWDOOLVLHUW� >���� �� ����� ���� �� ���@��'DEHL� EHILQGHW� VLFK� DXI� GHP
5LSSHQZHOOHQOHLWHU� GHU� ,QQHQOHLWHU� GHU� JHZlKOWHQ� NRSODQDUHQ� :HOOHQOHLWHU�
VWUXNWXU��&3:���ZHOFKHU�HLQHQ�6FKRWWN\�.RQWDNW�]XP�+DOEOHLWHUPDWHULDO�ELOGHW�
$XI� GHQ� QD�FKHPLVFK� HQWIHUQWHQ� )OlFKHQ� EHILQGHQ� VLFK� GLH� 0DVVHOHLWXQJHQ
GHU� &3:� LQ� )RUP� YRQ� 2KP�.RQWDNWHQ�� =XP� 7DSHUDQVFKOX�� KLQ� VLQG� DOOH� �
0HWDOOLVLHUXQJHQ�GLUHNW�DXI�GDV�6XEVWUDWPDWHULDO�JHI�KUW��(LQH�GUHLGLPHQVLRQDOH
6NL]]H�GHV�%DXHOHPHQWV�]HLJW�%LOG�����

3RSW
9HUDUPXQJV]RQH

9GF 3HO

DNWLYHV�*HELHW

7DSHU�
DQVFKOX�

%LOG���� 6NL]]H�GHV�:DQGHUZHOOHQ�3KRWRGHWHNWRUV

.RQ]LSLHUW� VLQG� GLH� 7:3'V� I�U� 9HUNHKUVOHLWV\VWHPH�� GLH� EHL� ����� �P
:HOOHQOlQJH�DUEHLWHQ�ZHUGHQ��)�U�GLHVH�:HOOHQOlQJH� LVW� GLH�.RPSRVLWLRQ�GHU
HSLWDNWLVFK�DXIJHEUDFKWHQ�+DOEOHLWHUVFKLFKWHQ�VR�JHZlKOW��GD��GHU�:HOOHQOHLWHU
ZHLWHVWJHKHQG�WUDQVSDUHQW�LVW��VLFK�DXI�LKP�DEHU�HLQH�G�QQH�6FKLFKW�����ELV���
QP�GLFN�� EHILQGHW�� LQ� GHU� GDV� /LFKW� NRQWLQXLHUOLFK� DXI� VHLQHP�:HJ� GXUFK� GDV
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%DXHOHPHQW� DEVRUELHUW� ZLUG�� 'DV� /LFKW� ±� KLHU� PLW� 3RSW� EH]HLFKQHW� ±� ZLUG� LQ
5LFKWXQJ� GHV� :HOOHQOHLWHUV� DQ� GHU� 6WLUQIOlFKH� LQ� GLHVHQ� HLQJHNRSSHOW� XQG
JHI�KUW�� ,Q� GHP�0D�H� MHGRFK�� LQ� GHP� VWHWLJ� GLH� RSWLVFKH� ,QWHQVLWlW� DXIJUXQG
GLHVHU� G�QQHQ� $EVRUSWLRQVVFKLFKW� QDFKOl�W�� ZLUG� HLQ� HOHNWULVFKHV� 6LJQDO� 3HO

JHQHULHUW��ZHOFKHV�GLH�JOHLFKH�)UHTXHQ]�KDW�ZLH�GDV�6LJQDO��ZHOFKHV�RSWLVFK�LQ
GHQ� 3KRWRGHWHNWRU� HLQJHVSHLVW� ZLUG�� (V� LVW� LQVRIHUQ� NRUUHNW�� GLHVHQ
3KRWRGHWHNWRU�DXFK�DOV�0LNURZHOOHQJHQHUDWRU�]X�EH]HLFKQHQ�

'HU� 3KRWRGHWHNWRU� EHQ|WLJW� ]XU� (UK|KXQJ� VHLQHV�:LUNXQJVJUDGHV� QRFK� HLQH
QHJDWLYH�*OHLFKVSDQQXQJ�9GF��'DGXUFK�ZLUG�GLH�5DXPODGXQJV]RQH�XQWHU�GHP
6FKRWWN\�.RQWDNW� GHV�0LWWHOOHLWHUV� YRQ� IUHLHQ� /DGXQJVWUlJHUQ� EHIUHLW�� XQG� GLH
SKRWRLQGX]LHUWHQ� (OHNWURQHQ� XQG� /|FKHU� ZDQGHUQ�� EHVFKOHXQLJW� GXUFK� GDV
HLQJHSUlJWH�HOHNWULVFKH�)HOG��]X�GHQ�0DVVHOHLWHUQ�E]Z��]XP�,QQHQOHLWHU��'LHVH
*OHLFKVSDQQXQJ�EHWUlJW�EHLP�YHUZHQGHWHQ�7:3'�]ZLVFKHQ����XQG�����9��6LH
ZLUG�YRQ�HLQHU�6SDQQXQJVTXHOOH� �+3�����$��]XU�9HUI�JXQJ�JHVWHOOW�XQG�GHP
3KRWRGHWHNWRU� �EHU� HLQ� ELDV�WHH� �+3� �����$�� ]XJHI�KUW�� 'XUFK� GLHVHV� ZLUG
YHUKLQGHUW�� GD�� GLH� HLQJHSUlJWH� *OHLFKVSDQQXQJ� DXFK� DXI� GHQ� 6SHNWUXP�
DQDO\VDWRU�WULIIW��6RZRKO�GDV�ELDV�WHH�DOV�DXFK�GLH�6SDQQXQJVTXHOOH�VLQG�LQ�%LOG
����QLFKW�JH]HLJW�

=XU�RSWLPDOHQ�(LQNRSSOXQJ�GHV�/LFKWV�JHVFKLHKW�GLHV��EHU�3LH]RHOHPHQWH��PLW
GHQHQ�GLH�*ODVIDVHU�LQ�DOOHQ���5DXPULFKWXQJHQ�PLW�HLQHU�*HQDXLJNHLW�YRQ����
QP�MXVWLHUW�ZHUGHQ�NDQQ�>���@�

�� ���

��

��

��

�

���

�� ��
'LIIHUHQ]IUHTXHQ]�>*+]@

��

%LOG���� JHPHVVHQH�)UHTXHQ]DQWZRUW�GHV�7:3'
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(LQH� %HVRQGHUKHLW� GLHVHV� 7:3'� LVW�� GD�� HU� GDKLQJHKHQG� RSWLPLHUW� LVW�� GDV
HOHNWULVFKH� 0LNURZHOOHQVLJQDO� KHWHURG\Q� ]X� HU]HXJHQ�� (U� HPSIlQJW� DOVR� GLH
RSWLVFKHQ� :HOOHQ� ]ZHLHU� FZ� /DVHU�� GLH� JHJHQHLQDQGHU� LQ� LKUHU� :HOOHQOlQJH
YHUVFKREHQ� VLQG��PLVFKW� VLH� XQG�HU]HXJW� GLH� GDPLW� HLQKHUJHKHQGH�'LIIHUHQ]�
IUHTXHQ]�DOV�HOHNWULVFKHV�6LJQDO�DXIJUXQG�GHU�QLFKWOLQHDUHQ�(LJHQVFKDIWHQ�GHV
6FKRWWN\�.RQWDNWHV�� 'LH� UHDOLVLHUWHQ� %DXHOHPHQWH� ]HLFKQHQ� VLFK� GXUFK� HLQH
VHKU�KRKH�.RQYHUVLRQVHIIL]LHQ]�RSWLVFKHU�/HLVWXQJ�LQ�HOHNWULVFKH�/HLVWXQJ�DXV
XQG�EHVLW]HQ�HLQH��G%���)UHTXHQ]�!����*+]�>��������������������@��'LHV�LVW�LQ
%LOG� ���� ]X� VHKHQ�� $XIJHWUDJHQ� LVW� GLH� UHODWLYH� JHPHVVHQH� $PSOLWXGH� GHV
0LOOLPHWHUZHOOHQVLJQDOV� JHJHQ�GLH�'LIIHUHQ]IUHTXHQ]�GHU� EHQXW]WHQ� GLRGHQJH�
SXPSWHQ� FZ� 1G�<$*�/DVHU� �/LJKWZDYH� (OHFWURQLFV�� 6HULHV� ������ 'DV
GDUJHVWHOOWH�(UJHEQLV�EH]LHKW�VLFK�DXI�HLQH�0HVVXQJ�DQ�HLQHP�3KRWRGHWHNWRU
YRQ���PP�/lQJH�

'HU� �.QLFN�� EHL� HWZD� ��� *+]� ZLUG� GHP� hEHUJDQJ� GHV� 3KRWRGHWHNWRUV� YRQ
HLQHP�NRQ]HQWULHUWHQ�%DXHOHPHQW�LQ�HLQ�YHUWHLOWHV�]XJHVFKULHEHQ��$QGHUHUVHLWV
LVW� GHU� 7:3'� VR� NRQ]LSLHUW�� GD�� VHLQ� :HOOHQZLGHUVWDQG� QDKH]X� NHLQHQ
)UHTXHQ]JDQJ� DXIZHLVW�� 'LHV� LVW� GDV� (UJHEQLV� YRQ�1HW]ZHUNDQDO\VDWRUXQWHU�
VXFKXQJHQ�� YRQ� GHQHQ� HLQHV� LQ� %LOG� ���� ZLHGHUJHJHEHQ� LVW� �DXIJUXQG� GHV
YHUZHQGHWHQ� 1HW]ZHUNDQDO\VDWRUV� HUIROJW� GLHVH� 0HVVXQJ� QXU� ELV� ��� *+]�
>���@�

� �� �� �� ��
����

����

����

���

�

��

���

���

���

)UHTXHQ]�>*+]@

����

����

����

���

�

��

���

���

���

%LOG���� JHPHVVHQHU� )UHTXHQ]JDQJ� GHV� 5HDO�� �URW�� XQG� GHV
,PDJLQlUWHLOHV� �JU�Q�� GHV� NRPSOH[HQ� :HOOHQZLGHU�
VWDQGHV
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*H]HLJW� VLQG� KLHU� GHU� 5HDO�� XQG� ,PDJLQlUWHLO� GHV� NRPSOH[HQ� :HOOHQ�
ZLGHUVWDQGHV�=Z� GHV� 3KRWRGHWHNWRUV��0DQ� HUNHQQW� HLQHQ� QDKH]X� NRQVWDQWHQ
9HUODXI� GHV� :HOOHQZLGHUVWDQGHV� I�U� )UHTXHQ]HQ� REHUKDOE� �� *+]�� )�U� GDV
0H�V\VWHP�EHGHXWHW�GLHV��GD��GHU�5HIOH[LRQVIDNWRU�DP�hEHUJDQJ�GHV�3KRWR�
GHWHNWRUV� ]XU�$XVZHUWHHOHNWURQLN� NRQVWDQW� LVW� XQG� VRPLW� GHU�6SDQQXQJVDEIDOO
�EHU� GHP� (LQJDQJVZLGHUVWDQG� GHV� 0H�JHUlWHV� QLFKW� YRQ� GHU� )UHTXHQ]
DEKlQJW� >���@�� 1lKHUH� (LQ]HOKHLWHQ� ]X� GHQ� KHUJHVWHOOWHQ� :DQGHUZHOOHQ�
3KRWRGHWHNWRUHQ� XQG� ]X� LKUHP� (LQVDW]� LQ� RSWLVFKHQ� 0LOOLPHWHUZHOOHQYHU�
ELQGXQJHQ�DXI�%DVLV�GHU�RSWLVFKHQ�+HWHURG\Q�7HFKQLN�ILQGHQ�VLFK�LQ�>���@�

����� 0H�HUJHEQLVVH

*O�� ���� EHVDJW�� GD�� GLH� .RPSRQHQWH� GHV� 3KRWRVWURPV� EHL� GHU� 'LIIHUHQ]�
IUHTXHQ]� Dw�  � �p¼ DI� GHU� EHLGHQ� /DVHU� SURSRUWLRQDO� ]X� GHQ� HOHNWULVFKHQ
)HOGVWlUNHQ� GHV� RSWLVFKHQ� /LFKWIHOGHV� EHLGHU� /DVHU� LVW�� 'DV� 4XDGUDW� GHU
HOHNWULVFKHQ� )HOGVWlUNHQ� LVW� DEHU� GLH� ,QWHQVLWlW� GHV� /LFKWV�� GLH� PLW� HLQHP
RSWLVFKHQ�/HLVWXQJVPH�JHUlW�EHVWLPPW�ZHUGHQ�NDQQ�

,Q� 6LOL]LXP�EDVLHUWHQ� *ODVIDVHUQ� EHWUlJW� GLH� 'lPSIXQJ� EHL� ����� �P�:HOOHQ�
OlQJH�ZHQLJHU� DOV� �� G%�NP�� GLH� ]XVlW]OLFK� DXIWUHWHQGHQ�9HUOXVWH� SUR� )&�3&�
)DVHUNXSSOXQJ� W\SLVFKHUZHLVH� ���� G%� >���@�� ,Q� GHQ� )DVHUNRSSOHUQ� WUHWHQ
ZHLWHUH�9HUOXVWH�DXI��GD�GDV�/LFKW�YRQ�GHU�HUVWHQ�)DVHU�NRPPHQG�QRPLQHOO�]X
���� E]Z�� ]X� ���� LQ� GLH� ]ZHLWH� )DVHU� �EHUWULWW��:HQQ� DOVR� LQ� GDV� JHVDPWH
)DVHUV\VWHP�]X�%HJLQQ�QRPLQHOO� ]ZHLPDO�!����P:�RSWLVFKH�/HLVWXQJ�HLQJH�
VSHLVW� ZLUG�� VR� WULIIW� GLHVH� /HLVWXQJ� QLFKW� PHKU� DXI� GHQ� 3KRWRGHWHNWRU�� GHU
VHLQHUVHLWV� ]XVlW]OLFKH� 9HUOXVWH� EHUHLWKlOW�� 8P� IROJOLFK� HLQH� $EVFKlW]XQJ� ]X
HUKDOWHQ��ZLH�JUR��GLH�/LFKWOHLVWXQJ�LP�0H�DXIEDX�� LQ�GHU�VLFK�MD�DXFK�GDV�]X
PHVVHQGH� HOHNWURRSWLVFKH� 6LJQDO� YHUELUJW�� �EHUKDXSW� LVW�� VROOHQ� ]XQlFKVW� GLH
:HUWH�DQJHJHEHQ�ZHUGHQ��GLH�DQ�GHQ�MHZHLOV�]XJlQJOLFKHQ�9HUELQGXQJVVWHOOHQ
GHV� IDVHURSWLVFKHQ� $XIEDXV� PLW� GHP� RSWLVFKHQ� /HLVWXQJVPH�JHUlW� HUPLWWHOW
ZHUGHQ��1XU� GLHVHU� IDVHURSWLVFKH� 7HLO� GHV�0H�DXIEDXV� LVW� GD]X� LQ� %LOG� ����
QRFKPDO� ZLHGHUJHJHEHQ�� LQ� GHP� QXQ� GLH� HLQJHWUDJHQHQ� 1XPPHUQ� GLH
]XJlQJOLFKHQ�6WHOOHQ�PDUNLHUHQ�� DXI� GLH� VLFK� GLH� DQVFKOLH�HQG� DQJHJHEHQHQ
/HLVWXQJVZHUWH�EH]LHKHQ�
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RSWLVFKHU
6SHNWUXP�
DQDO\VDWRU

/DVHU��

/DVHU��
�

�

� �
�

�

�

�

��

�

��

%LOG����� )DVHURSWLVFKHU�7HLO�GHV�KHWHURG\QHQ�0H�DXIEDXV�PLW
0DUNLHUXQJ� GHU� 6WHOOHQ� GHU� RSWLVFKHQ� /HLVWXQJV�
PHVVXQJ

'LH�LQ�7DEHOOH���JHQDQQWHQ�:HUWH�EH]LHKHQ�VLFK�DXI�GHQ�$XIEDX�PLW�GHU�*5,1�
/LQVHQ�$EVFKOX�JODVIDVHU�XQG�GHU�2EMHNWLYOLQVH�XQWHU�GHP�'87�

3RVLWLRQ %HVFKUHLEXQJ RSW��/HLVWXQJ�>P:@

� $XVJDQJ�/DVHU�� �����

� $XVJDQJ�)DVHUNRSSOHU�/DVHU������ �����

� $XVJDQJ�)DVHUNRSSOHU�/DVHU������� �����

� =LUNXODWRU�3RUW�� ����

� $XVNRSSOXQJ�2EMHNWLYOLQVH��
� ����

� =LUNXODWRU�3RUW����QXU�UHIO��/LFKW� �����

� $XVJDQJ�)DVHUNRSSOHU��QXU�UHIO��/LFKW� �����

� $XVJDQJ�/DVHU�� �����

� $XVJDQJ�)DVHUNRSSOHU�/DVHU������ �����

�� $XVJDQJ�)DVHUNRSSOHU�/DVHU������� �����

�� $XVJDQJ�)DVHUNRSSOHU��/DVHU�����UHIO��/LFKW ����

7DEHOOH��� 2SWLVFKH� /HLVWXQJVZHUWH� DQ� GHQ� LQ� %LOG� ����� PDUNLHUWHQ
6WHOOHQ���
��RKQH�)&�3&�$GDSWHU

)�U�GDV�3RZHUPHWHU�H[LVWLHUW�HLQ�)&�3&�$GDSWHU��GHU�ELV�DXI�3RVLWLRQ���MHZHLOV
EHQXW]W�ZLUG��)�U�GLH�0HVVXQJ�DQ�3RVLWLRQ���ZLUG�GDV�%DXHOHPHQW�HQWIHUQW�XQG
GDV� RSWLVFKH� /HLVWXQJVPH�JHUlW� DXI� GHQ� 3UREHQWLVFK� JHOHJW�� ZDV� ]X� HLQHU
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9HUIlOVFKXQJ� GHV� JHPHVVHQHQ� :HUWHV� I�KUW�� GD� QXQ� GHU� *H�'HWHNWRU� GHV
3RZHUPHWHUV�DQGHUV�EHOHXFKWHW�ZLUG�DOV�PLW�GHP�DQVRQVWHQ�EHQXW]WHQ�)&�3&�
$GDSWHU��0LW��UHIO��/LFKW��LVW�LQ�7DEHOOH���GLH�RSWLVFKH�/HLVWXQJ�JHPHLQW��GLH�YRP
'87� UHIOHNWLHUW� XQG�ZLHGHU� LQ� GLH�*ODVIDVHU� HLQJHNRSSHOW�ZLUG��'D]X� EHILQGHW
VLFK�GDV�6XEVWUDW�ZLHGHU�DXI�GHP�3UREHQWLVFK��XQG�GHU�0D[LPDOZHUW�ZLUG��EHU
GLH�]�3RVLWLRQLHUXQJ�GHU�2EMHNWLYOLQVH�VRZLH��EHU�GLH�[�\�q�j�-XVWLHUYRUULFKWXQJ
GHU�*ODVIDVHU�HLQJHVWHOOW�

%HLP�$XIEDX�PLW�GHU��OHQVHG�ILEHU��VLQG�GLH�:HUWH�ELV�HLQVFKOLH�OLFK�3RVLWLRQ��
LGHQWLVFK�� 'RFK� REZRKO� GDV� YHUZHQGHWH� RSWLVFKH� /HLVWXQJVPH�JHUlW� LQ� GHU
/DJH�LVW��/HLVWXQJHQ�ELV�KLQDE�]X�����Q:�]X�PHVVHQ�>���@��ZLUG�PLW�GHU��OHQVHG
ILEHU�� NHLQ� /LFKW� PHKU� DQ� GHQ� 3RVLWLRQHQ� �� XQG� �� GHWHNWLHUW�� :LH� VFKRQ� LQ
.DSLWHO�������HUZlKQW� OLHJW�GLHV�GDUDQ��GD��GLH�%UHQQZHLWH�GHU� �OHQVHG� ILEHU��
EHGLQJW� GXUFK�GHUHQ�.U�PPXQJVUDGLXV�� HWZD� EHL� ��� �P� OLHJW� XQG� GHU� )RNXV
VRPLW� QLFKW� JH]LHOW� DXI� GLH� *UHQ]IOlFKH� 6XEVWUDW�0HWDOOLVLHUXQJ� HLQJHVWHOOW
ZHUGHQ�NDQQ��(LQH�NRQIRNDOH�$QRUGQXQJ�GHV�*ODVIDVHU�'87�.RQILJXUDWLRQ� LVW
PLW� GLHVHQ� .RPSRQHQWHQ� DOVR� QLFKW� P|JOLFK�� )�U� HLQH� HOHNWURRSWLVFKH� 0H��
WHFKQLN��GLH�LQ�5HIOH[LRQ�DUEHLWHW��VFKHLQW�HLQH��OHQVHG�ILEHU��IROJOLFK�XQJHHLJQHW
]X�VHLQ��ZHLO�VHKU�YLHO�/LFKW�YHUORUHQ�JHKW�

0LW�GHU�*5,1�/LQVHQ�*ODVIDVHU�XQG�GHU�2EMHNWLYOLQVH�ZHUGHQ�DP�$XVJDQJ�GHV
OHW]WHQ� )DVHUNRSSOHUV� QRFK� ��� �:� YRP� 3RZHUPHWHU� HPSIDQJHQ�� 'DV
EHGHXWHW�� GD�� GHU�3KRWRGHWHNWRU� QRFK� HWZD� ����� GHV� /LFKWV� HUKlOW�� ZHOFKHV
XUVSU�QJOLFK� DXI� GDV� +)�%DXHOHPHQW� JHVWUDKOW� ZXUGH�� 'LH� (LQNRSSHOHIIL]LHQ]
GHU�*5,1�/LQVHQ�*ODVIDVHU� EHWUlJW� DOVR� HWZD� ����'LHV� LVW� HLQ� VHKU� QLHGULJHU
:HUW��(U�Ol�W�VLFK�GDGXUFK�HUNOlUHQ��GD��GLH�/lQJH�GHU�*5,1�/LQVH�QLFKW�H[DNW
����3�EHWUlJW�XQG�GDV�/LFKW�VRPLW�QLFKW�H[DNW�SDUDOOHO�DXV� LKU�DXVWULWW��HV�VLFK
DOVR� JJI�� QLFKW� H[DNW� XP� HLQHQ� NRQIRNDOHQ� 0H�DXIEDX� KDQGHOW�� :HOFKHV
(UJHEQLV�Ol�W�VLFK�GDUDXV�DEOHLWHQ"

'D]X� ZHUGHQ� GLH� RSWLVFKHQ� ,QWHQVLWlWHQ� JHPl�� 7DEHOOH� �� LQ� GLH� *OQ�� ����
VRZLH����� XQG����� HLQJHVHW]W��0LW� ,HLQ�  � � ¼ ,��  � �����P:�DQ�3RVLWLRQ���� HLQHU
0LNURZHOOHQOHLVWXQJ� YRQ� ��� G%P��ZDV� DQ� ���W� HLQHU�6SDQQXQJ�8�K� YRQ� ��9
HQWVSULFKW��VRZLH�HLQHU�+DOEZHOOHQVSDQQXQJ�8p�YRQ�*D$V�EHL������QP�:HOOHQ�
OlQJH�YRQ�����N9��ZHJHQ�GHU�0HVVXQJ�LQ�5HIOH[LRQ�KDOELHUW�VLFK�GHU�:HUW�GHU
+DOEZHOOHQVSDQQXQJ�� YJO��.DSLWHO� �����HUKlOW�PDQ� I�U�GLH� RSWLVFKH�$XVJDQJV�
OHLVWXQJ�,DXV�GHU�3RFNHOV�=HOOH
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0LW� *O�� ���� HUJLEW� VLFK� VRPLW� HLQH� 0RGXODWLRQ� D,� GHU� RSWLVFKHQ� $XVJDQJV�
LQWHQVLWlW�YRQ�������

)UHTXHQ]�>*+]@
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%LOG����� )UHTXHQ]VSHNWUXP� GHV� +HWHURG\QVLJQDOV� GHU� EHLGHQ
(U�/DVHU� �/DVHU� �� DQ� '87� UHIOHNWLHUW�� RKQH� 0LNUR�
ZHOOHQVLJQDO

,Q� %LOG� ����� LVW� GDV� )UHTXHQ]VSHNWUXP� GHV� +HWHURG\QVLJQDOV� DI� GHU� EHLGHQ
(UELXP�/DVHU�� GHWHNWLHUW� PLW� GHP� :DQGHUZHOOHQ�3KRWRGHWHNWRU� JHPl�� GHV
0H�DXIEDXV�DXV�%LOG������DXIJHWUDJHQ��:LH�EHL�GHU�0HVVXQJ�]X�%LOG�����ZLUG
NHLQH�0LNURZHOOHQOHLVWXQJ�DQ�GDV�%DXHOHPHQW�DQJHOHJW��(V�KDQGHOW� VLFK�DOVR
XP�HLQH�0HVVXQJ�GHU�UHIOHNWLHUWHQ�/LFKWOHLVWXQJ�,���*HPl��.DSLWHO�����LVW�HLQH
VROFKH�UHLQH�5HIOH[LRQVPHVVXQJ�EHL�GHU�GLUHNWHQ�0H�PHWKRGH�QRWZHQGLJ��XP
GXUFK�GLH�.HQQWQLV�YRQ� ,�� ]X�$EVROXWZHUWHQ� I�U�8�K� ]X�JHODQJHQ��'DKHU� LVW� LQ
%LOG������HLQH�VROFKH�]ZHLGLPHQVLRQDOH�5HIOH[LRQVPHVVXQJ�DQ�HLQHU�.RSODQDU�
OHLWXQJ�DXI�*D$V�JH]HLJW�
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3RVLWLRQ�[�$FKVH�>PP@

D� E�

%LOG����� (UJHEQLV� HLQHU� ]ZHLGLPHQVLRQDOHQ
5HIOH[LRQVPHVVXQJ� DQ� HLQHU� &3:� DXI� *D$V�� DI�  
����� *+]�� D�� GUHLGLPHQVLRQDOH� 'DUVWHOOXQJ� PLW
$QJDEH� GHU� JHPHVVHQHQ� $PSOLWXGH�� E�
]ZHLGLPHQVLRQDOH�'DUVWHOOXQJ

%HL�GLHVHU�0HVVXQJ�ZLH�EHL�GHU� ]X�%LOG������ LVW� GHU�7:3'�PLW� ����9�YRUJH�
VSDQQW� XQG� GHU� ��G%�9HUVWlUNHU� I�U� ����� *+]� ]XU� 9HUVWlUNXQJ� GHV� 3KRWR�
VWURPV�]ZLVFKHQ�7:3'�XQG�HOHNWULVFKHQ�6SHNWUXPDQDO\VDWRU�JHVFKDOWHW��0DQ
HUNHQQW��GD��WURW]�GHU�VHKU�VXEWLOHQ�(LQNRSSOXQJ�GHV�/LFKWV�LQ�GHQ�7:3'��EHU
3LH]RHOHPHQWH� XQG� WURW]� GHU� 9HUVWlUNXQJ� GHV� 0LVFKVLJQDOV� GXUFK� GHQ
/RNDORV]LOODWRU� �*O�� ����� QXU� HLQ� 6LJQDOSHJHO� YRQ� HWZD� ���� G%P� HU]LHOW� ZLUG�
'LHVHU�6LJQDOSHJHO�LVW�DOVR�GDV�5HVXOWDW�GHU�8PZDQGOXQJ�RSWLVFKHU�/HLVWXQJ�±
]XU�9HUI�JXQJ�VWHKHQ�PD[LPDO�����:�XQG������P:�RSWLVFKH�/HLVWXQJ��ZHOFKH
DQ�GHQ�3RVLWLRQHQ���E]Z�����YRQ�%LOG������LQ�GHQ�3KRWRGHWHNWRU�JHODQJHQ�±�LQ
HOHNWULVFKH�/HLVWXQJ�GXUFK�GHQ�:DQGHUZHOOHQ�3KRWRGHWHNWRU��:HQQ�QXQ�DEHU
GHU� HOHNWURRSWLVFK� PRGXOLHUWH� $QWHLO� GHV� YRP� '87� UHIOHNWLHUWHQ� /LFKWV� QXU
������ EH]RJHQ� DXI� GHQ� JHVDPW� UHIOHNWLHUWHQ� 7HLO� EHWUlJW�� GDQQ� LVW� GDV
HOHNWURRSWLVFKH�6LJQDO�EHL�GHP��������IDFKHQ�6LJQDOSHJHO��DOVR�EHL

����G%P������G%� �����G%P

]X�HUZDUWHQ��'LHVHU�:HUW� OLHJW� MHGRFK�EHUHLWV� LP�5DXVFKHQ�GHV� YHUZHQGHWHQ
HOHNWULVFKHQ� 6SHNWUXPDQDO\VDWRUV�� 6HOEVW� EHL� HLQHP� 6SDQ� GHV� 6SHNWUXP�
DQDO\VDWRUV� YRQ� QXU� ��� 0+]�� HLQHU� $XIO|VXQJVEDQGEUHLWH� �5%:�� UHVROXWLRQ
EDQGZLGWK��YRQ���N+]�XQG�HLQHU�9LGHREDQGEUHLWH��9%:��YLGHR�EDQGZLGWK��YRQ
��N+]� OLHJW�VHLQ�5DXVFKQLYHDX� LPPHU�QRFK�EHL�HWZD� ����G%P��DOVR�XP�HWZD
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��G%��EHU�GHP�YHUPXWHWHQ�HOHNWURRSWLVFKHQ�6LJQDO��%HL� GLHVHQ�(LQVWHOOXQJHQ
EHQ|WLJW�GHU�6SHNWUXPDQDO\VDWRU�MHGRFK�VFKRQ�HLQH�6ZHHS]HLW��GDV�LVW�GLH�=HLW
I�U� GHQ� HLQPDOLJHQ� 'XUFKODXI� GHV� 6SHNWUXPDQDO\VDWRUV� �EHU� GHQ� 6SDQ�� YRQ
��V��HLQ�:HUW��GHU�I�U�MHGH�URXWLQHPl�LJH�0H�WHFKQLN�YLHO�]X�KRFK�LVW�

%HL� GHQ� YRUKDQGHQHQ� (U�/DVHUQ� NDQQ� GHU� 6SDQ� MHGRFK� ZHJHQ� GHU� VWHWV
YRUKDQGHQHQ�)UHTXHQ]GULIW�YRQ�WHLOZHLVH�HLQLJHQ����0+]�SUR�6WXQGH�QLFKW�VR
NOHLQ� JHZlKOW�ZHUGHQ��'DU�EHU� KLQDXV�Z�UGH�HLQH�0H�ZHUWHUIDVVXQJ� QXU� FD�
DOOH� ��� 6HNXQGHQ� EHL� HLQHU� ]ZHLGLPHQVLRQDOHQ� 0HVVXQJ� PLW� ]�%�� ��� [� ��
0H�SXQNWHQ� ]X� HLQHU� 0H�]HLW� YRQ� �EHU� ��� 6WXQGHQ� I�KUHQ�� 6HOEVW� EHL� QXU
HLQHP�0H�SXQNW�LVW�GLH�'HWHNWLRQ�GHV�HOHNWURRSWLVFKHQ�6LJQDOV�QXU�DOOH����V�]X
XQJHQDX�� XP� LQVWDQWDQH� bQGHUXQJHQ� IHVWVWHOOHQ� RGHU� DXI� 6FKZDQNXQJHQ� LQ
GHQ� /DVHU�)UHTXHQ]HQ� UHDJLHUHQ� ]X� N|QQHQ�� +LHUI�U� PX�� JHIRUGHUW� ZHUGHQ�
GD��GLH�6ZHHS]HLW�����V�EOHLEW��ZDV�]XU�)ROJH�KDW��GD��VRZRKO�5%:�DOV�DXFK
9%:�JU|�HU�JHZlKOW�ZHUGHQ�P�VVHQ��)�U�5%:� �9%:� ����N+]�XQG�6SDQ� 
���0+]� LVW� ]ZDU� GLH� 6ZHHS]HLW� QXU� QRFK� ���� PV�� GDV� 5DXVFKQLYHDX� VWHLJW
MHGRFK�DXI�FD������G%P�

'DV� (UJHEQLV� GLHVHU� 8QWHUVXFKXQJHQ� XQG�0HVVXQJHQ� ODXWHW� GDKHU�� GD��PLW
GHQ� YRUKDQGHQHQ� /DVHUQ� XQG� (LQNRSSHORSWLNHQ�� GHQ� *ODVIDVHUNRPSRQHQWHQ
XQG� GHP� :DQGHUZHOOHQ�3KRWRGHWHNWRU� VRZLH� GHQ� $XVZHUWHJHUlWHQ� NHLQ
HOHNWURRSWLVFKHV�6LJQDO�LQ�5HIOH[LRQ�GHWHNWLHUW�ZHUGHQ�NDQQ�

9HUEHVVHUXQJHQ�GHU�LQVWDOOLHUWHQ�0H�DQRUGQXQJ�ZHUGHQ�]�7��YRQ�GHQ�*HUlWHQ
VHOEVW� YHUKLQGHUW�� (LQH� SKDVHQVWDUUH� .RSSOXQJ� �3//�� SKDVH�ORFNHG� ORRS�
]ZLVFKHQ�EHLGHQ�(UELXP�/DVHUQ�NDQQ�QLFKW�KHUJHVWHOOW�ZHUGHQ��GD�NHLQ�=XJULII
DXI�GLH� LQWHUQHQ�3LH]RVWUHWFKHU�GHU�/DVHU�H[LVWLHUW��PLW�GHQHQ�GLH�/lQJHQ�GHV
+DXSW�� XQG� GHV� 6XEUHVRQDWRUV� QDFKJHUHJHOW� ZHUGHQ�� 'LHVHU� =XJULII� ZlUH
MHGRFK� YRQ� Q|WHQ�� XP� PLWWHOV� HLQHV� H[WHUQHQ� 3KDVHQGHWHNWRUV� XQG� HLQHU
5HIHUHQ]TXHOOH� GHQ� 3KDVHQXQWHUVFKLHG� ]ZLVFKHQ� EHLGHQ� /DVHUQ� GHWHNWLHUHQ
XQG�GDQQ�GLH�(PLVVLRQ�GHV�HLQHQ�/DVHUV�DXI�GLH�GHV�DQGHUHQ�DEVWLPPHQ�]X
N|QQHQ�>��������@��'XUFK�HLQH�VWDELOHUH�'LIIHUHQ]IUHTXHQ]�DI�]ZLVFKHQ�EHLGHQ
/DVHUQ� N|QQWH� GDQQ� GHU� 6SDQ� GHV� 6SHNWUXPDQDO\VDWRUV� YHUNOHLQHUW� ZHUGHQ�
ZDV� NOHLQHUH� 5%:� XQG� 9%:� EHL� LPPHU� QRFK� PRGHUDWHU� 6ZHHS]HLW
HUP|JOLFKWH�

'LH� 9HUZHQGXQJ� GHU� /RFN�,Q� 7HFKQLN�� ZHOFKH� EHQXW]W� ZLUG�� XP� VHKU� NOHLQH
6LJQDOH� ]X� GHWHNWLHUHQ�� LVW� DXV� GHP� JOHLFKHQ� *UXQG� QLFKW� P|JOLFK�� 'DV� ]X
PHVVHQGH� 6LJQDO� ZLUG� KLHUEHL� PLW� HLQHP� 5HIHUHQ]VLJQDO� LQ� HLQHP� SKDVHQ�
VHQVLWLYHQ�'HWHNWRU�PXOWLSOL]LHUW�� 6WHOOW�PDQ� HLQ� DQVFKOLH�HQGHV� %DQGSD�ILOWHU
VHKU�VFKPDOEDQGLJ�HLQ��VR�NDQQ�DXFK�GDV�5DXVFKHQ�EHL�HLQHU�QXU�JHULQJI�JLJ
DQGHUHQ� )UHTXHQ]� DOV� GHU� 6LJQDOIUHTXHQ]� DXVJHILOWHUW� ZHUGHQ� >���@�� 9RUDXV�
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VHW]XQJ�I�U�GLHVH�7HFKQLN�LVW�MHGRFK��GD��GDV�]X�PHVVHQGH�6LJQDO�VHKU�VWDELO
LVW�

1XQ� ]HLJW� DEHU� GDV�.DSLWHO� ��� GD��GHU�3RFNHOV�(IIHNW� QLFKW� GHU� HLQ]LJH�RSWR�
HOHNWURQLVFKH�:HFKVHOZLUNXQJVPHFKDQLVPXV�LVW��GHU�]XU�+)�&KDUDNWHULVLHUXQJ
YRQ�00,&V�EHQXW]W�ZHUGHQ�NDQQ��8QG�JHPl��.DSLWHO�����E]Z������H[LVWLHUHQ
DXFK� LQGLUHNWH�0H�WHFKQLNHQ�� ZHOFKH� GLH� 3UREOHPDWLN� GHU� 5HIOH[LRQVYHUOXVWH
XPJHKHQ��'LHVH�ZHUGHQ�LQ�GHQ�QXQ�IROJHQGHQ�8QWHUDEVFKQLWWHQ�YRUJHVWHOOW�

��� 'DV�+HWHURG\Q�0H�V\VWHP�I�U�2%,&�0HVVXQJHQ

����� 0H�DXIEDX

'HU� 9RUWHLO� HLQHU� 2%,&�0H�WHFKQLN� LQ� 00,&V� LVW� GLH� 0|JOLFKNHLW�� GDV� LQ
LUJHQGHLQHU�)RUP�RSWRHOHNWURQLVFK�GXUFK�GLH�0LNURZHOOH�PRGXOLHUWH�/LFKWV�GHV
$EWDVWVWUDKOV�RKQH�5�FNVLFKWQDKPH�DXI�5HIOH[LRQVYHUOXVWH�GHV�/LFKWV�PHVVHQ
]X� N|QQHQ�� 'DV�'87�ZLUNW� JOHLFK]HLWLJ� DOV�0H�VRQGH�� XQG� GDV� 2%,&�6LJQDO
ZLUG� GLUHNW� DQ� GLHVHP� DEJHJULIIHQ�� 'DUDXV� HUJHEHQ� VLFK� GLH� LQ� %LOG� ����
VNL]]LHUWHQ�0H�DXIEDXWHQ�I�U�2%,&�0HVVXQJHQ�LQ�00,&V�

,P�)DOO� D��ZLUG� QXU� HLQ� /DVHU� HLQJHVHW]W�� GHU� XQWHU� EHVWLPPWHQ�%HGLQJXQJHQ
]ZHL� :HOOHQOlQJHQ� HPLWWLHUW� �HQJOLVFK�� GXDO�PRGH��� +LHU� ZLUG� HLQ� GLRGHQJH�
SXPSWHU�FZ�1G�<$*�/DVHU�PLW����P:�$XVJDQJVOHLVWXQJ�XQG�HLQHU�]HQWUDOHQ
(PLVVLRQVZHOOHQOlQJH� YRQ� ����� QP� �/LJKWZDYH�(OHFWURQLFV��6HULHV� ����� YHU�
ZHQGHW�� GHU� EHL� HLQHU� EHVWLPPWHQ� $UEHLWVWHPSHUDWXU� ]ZHL� :HOOHQOlQJHQ� PLW
HLQHU�'LIIHUHQ]IUHTXHQ]�YRQ�������*+]�HPLWWLHUW��'LH�6WDELOLWlW�GLHVHU�)UHTXHQ]
LVW�VHKU�JXW��)UHTXHQ]VFKZDQNXQJHQ������N+]�PLQ���$XI�GHQ�RSWLVFKHQ�)DEU\�
3HURW� 6SHNWUXPDQDO\VDWRU� NDQQ� GDKHU� EHL� GLHVHU� .RQILJXUDWLRQ� YHU]LFKWHW
ZHUGHQ��'DV�/LFKW�GLHVHV�GLRGHQJHSXPSWHQ�/DVHUV�ZLUG��EHU�HLQ�0LNURVNRS�
REMHNWLY� LQ� HLQH� 6LQJOHPRGH�)DVHU� PLW� 6SLHJHOEUXFK� HLQJHNRSSHOW�� ZRQDFK
QRFK���P:�RSWLVFKHU�/HLVWXQJ� �JHPHVVHQ�PLW�GHP�RSWLVFKHQ�/HLVWXQJVPH��
JHUlW��]XU�9HUI�JXQJ�VWHKHQ��,P�)DOO�E��ZHUGHQ�EHLGH�(UELXP�/DVHU�EHUHLWV�YRU
GHP�%DXHOHPHQW� �EHU� GHQ� )DVHUNRSSOHU�� GHU� VLFK� ]XQlFKVW� YRU� GHP� 7:3'
XQG�GHP�3RZHUPHWHU�EHIDQG��YHUHLQW�

'XUFK�GLH�9HUZHQGXQJ�VHKU�VWDUN�JHWDSHUWHU�*ODVIDVHUQ�XQPLWWHOEDU�XQWHU�GHP
'87� LVW� HV� P|JOLFK�� GLH� 2UWVDXIO|VXQJ� GLHVHU� .RQILJXUDWLRQ� LQ� GLH� *U|�HQ�
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RUGQXQJ�GHU�HLQHV�RSWLVFKHQ�1DKIHOGPLNURVNRSV� �6120��VFDQQLQJ�QHDU� ILHOG
RSWLFDO�PLFURVFRSH��]X�EULQJHQ��+LHULQ� ODJ�ELVKHU�HLQ�1DFKWHLO�HLQHU� LQGLUHNWHQ
0H�PHWKRGH�JHJHQ�EHU�HLQHU�GLUHNWHQ�

[�\�9HUVFKLHEHWLVFK�PLW�0LNUR�
ZHOOHQSUREHUQ�XQG�'87

�OHQVHG
ILEHU�

RSWLVFKHU
6SHNWUXP�
DQDO\VDWRU

6SHNWUXP�
DQDO\VDWRU

0LNURZHOOHQ�
V\QWKHVL]HU

)DVHUNRSSOHU

)DVHUNRSSOHU )DVHUNRSSOHU

)DVHUNRSSOHU

6SDQQXQJV�
TXHOOH

ELDV�WHH

0:�
9HUVWlUNHU

FZ�/DVHU��

FZ�/DVHU��

0LVFKHU

[�\�9HUVFKLHEHWLVFK�PLW�0LNUR�
ZHOOHQSUREHUQ�XQG�'87

�OHQVHG
ILEHU�

6SHNWUXP�
DQDO\VDWRU

0LNURZHOOHQ�
V\QWKHVL]HU

ELDV�WHH

0:�
9HUVWlUNHU

'XDO�PRGH
/DVHU

0LVFKHU

D�

E�

0LNURVNRS�
REMHNWLY

6SDQQXQJV�
TXHOOH

%LOG����� +HWHURG\Q�0H�V\VWHP�I�U�2%,&�0HVVXQJHQ��D��XQWHU
9HUZHQGXQJ� HLQHV� FZ� 'XDO�0RGH�/DVHUV�� E�� XQWHU
9HUZHQGXQJ�]ZHLHU�FZ�/DVHU

'XUFK�GHQ�:HJIDOO�GHV�3RZHUPHWHUV�HUIROJW�QXQ�GLH�%HXUWHLOXQJ�GHU�*�WH�GHU
%HVWUDKOXQJ�GHV�%DXHOHPHQWV��GLH�%HJXWDFKWXQJ�GHVVHQ�DOVR��ZLH�JHQDX�GHU
)RNXV� XQG� GLH� *ODVIDVHU� XQWHU� GHP� '87� SRVLWLRQLHUW� LVW�� �EHU� HLQ� $PSHUH�
PHWHU��ZHOFKHV� GLH� 6SDQQXQJ� �EHU� HLQHP�6HULHQZLGHUVWDQG� LQ� GHU� =XOHLWXQJ
GHU� *OHLFKVSDQQXQJVYHUVRUJXQJ� DEJUHLIW� XQG� IROJOLFK� GHQ� 3KRWRVWURP� GHU
3UREH�PL�W��hEHU�GHQ�OLQNV�HLQJH]HLFKQHWHQ�0LNURZHOOHQSUREHU�JHODQJW�MHZHLOV
GDV� 0LNURZHOOHQVLJQDO� VRZLH� HLQH� 9HUVRUJXQJVJOHLFKVSDQQXQJ� ±� IDOOV
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HUIRUGHUOLFK� ±� ]XP� �GHYLFH� XQGHU� WHVW��� 'HU� UHFKWH� 0LNURZHOOHQSUREHU� JUHLIW
GLUHNW� GDV� KHUXQWHUJHPLVFKWH� 6LJQDO� DE�� YRQ� ZR� DXV� HV� LQ� HLQHP
0LNURZHOOHQYHUVWlUNHU� YHUVWlUNW� XQG� DQVFKOLH�HQG� YRP� 6SHNWUXPDQDO\VDWRU
DXVJHOHVHQ� ZLUG�� (V� KDQGHOW� VLFK� EHL� DOO� GHQ� LQ� GHQ� %LOGHUQ� ����D�� XQG� E�
DXIJHI�KUWHQ�*HUlWHQ�XP�GLHVHOEHQ��GLH�DXFK�VFKRQ�LQ�%LOG�����HLQJH]HLFKQHW
ZDUHQ� XQG� DQVFKOLH�HQG� HUNOlUW� ZXUGHQ��'HU� H[WHUQH�0LVFKHU�� GHU� DXFK� KLHU
ZLHGHU�]ZLVFKHQ�GHP�0:�9HUVWlUNHU�XQG�GHP�6SHNWUXPDQDO\VDWRU�DEJHELOGHW
LVW��PX��QXU�HLQJHVHW]W�ZHUGHQ��VROOWH�GDV�]X�GHWHNWLHUHQGH�6LJQDO�!������*+]
VHLQ�

����� 0H�HUJHEQLVVH

'LH� HUVWHQ�(UJHEQLVVH�� GLH� SUlVHQWLHUW� ZHUGHQ� VROOHQ�� EH]LHKHQ� VLFK� DXI� GDV
0H�V\VWHP� DXV� %LOG� ����D��� $OV� '87�� ZHOFKHV� PLW� GLHVHU� JHlQGHUWHQ� 0H��
DSSDUDWXU� JHWHVWHW� ZHUGHQ� VROO�� ELHWHQ� VLFK� .RSODQDUOHLWXQJHQ� DQ�� GLH� LP
:HOOHQOlQJHQEHUHLFK�XP������QP�E]Z�� XP������QP�QLFKW�PHKU� WUDQVSDUHQW
VLQG�� (LQH� VROFKH� &3:� PLW� HLQHU� ,Q*D$V�$EVRUSWLRQVVFKLFKW� ZLUG� PLW� GHQ
0LNURZHOOHQSUREHUQ� NRQWDNWLHUW� XQG� PLW� HLQHU� *OHLFKVSDQQXQJ� YRQ� ���� 9
YHUVRUJW�� 'LH� �OHQVHG� ILEHU�� ZLUG� XQWHU� GHP� DNWLYHQ� *HELHW� GHU� &3:� VR
SRVLWLRQLHUW��GD��GHU�YRP�$PSHUHPHWHU�DQJH]HLJWH�3KRWRVWURP�PD[LPDO�ZLUG�
0LW� GLHVHQ� 3DUDPHWHUQ� OLHVW� PDQ� DP� HOHNWULVFKHQ� 6SHNWUXPDQDO\VDWRU� HLQ
+HWHURG\QVLJQDO� GHV�/DVHUV�PLW� ����G%P�$PSOLWXGH�XQG�HLQHU� )UHTXHQ]� YRQ
��������*+]�DE�

*LEW� PDQ� QXQ�PLW� GHP�0LNURZHOOHQV\QWKHVL]HU� �EHU� GHQ� ]ZHLWHQ� 3UREHU� HLQ
6LJQDO� DXI� GLH� &3:�� VR� VROOWH� HEHQIDOOV� EHL� GHU� GXUFK� *O�� ���� GHILQLHUWHQ
=ZLVFKHQIUHTXHQ]� ILI� HLQ� 0LVFKVLJQDO� GHWHNWLHUEDU� VHLQ�� ZHOFKHV� QDFK� GHQ
%HWUDFKWXQJHQ� LQ� .DSLWHO� ���� HLQH� *U|�HQRUGQXQJ� �EHU� GHU� GHV� HOHNWUR�
RSWLVFKHQ� 0LVFKVLJQDOV� OLHJHQ� P��WH�� 'LHV� LVW� LQ� GHQ� %LOGHUQ� ����D�� XQG� E�
GHPRQVWULHUW�� ,P� %LOG� ����D�� EHWUlJW� GLH� +)�)UHTXHQ]� GHV� 6\QWKHVL]HUV� IP�  
����� *+]�� LQ� %LOG� ����E�� ����� *+]�� ZHVKDOE� GHU� LQ� %LOG� ����D�� RSWLRQDO
HLQJH]HLFKQHWH�H[WHUQH�0LVFKHU�HQWIlOOW��,Q�EHLGHQ�0HVVXQJHQ�LVW�GLH�/HLVWXQJ
GHU�+)�6LJQDOH�����G%P�

$XIIDOOHQG�DQ�EHLGHQ�6SHNWUHQ� LVW�GDV�JHULQJH�5DXVFKQLYHDX� LP�9HUJOHLFK�]X
%LOG� ������ 'LHVHV� HUJLEW� VLFK� DXV� GHP� VHKU� NOHLQ� JHZlKOWHQ� 6SDQ� GHV
6SHNWUXPDQDO\VDWRUV�YRQ�����N+]�LQ�%LOG�����D��E]Z��YRQ���0+]�LQ�%LOG�����E�
LP�*HJHQVDW]�]X���*+]� LQ�%LOG�������'DGXUFK�N|QQHQ�DXFK�5%:�XQG�9%:
VHKU�NOHLQ�JHZlKOW�ZHUGHQ��ZDV�]X�HLQHP�VHKU�QLHGULJHQ�5DXVFKQLYHDX� I�KUW�
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'LHV�LVW�QXU�P|JOLFK�DXIJUXQG�GHU�VHKU�JUR�HQ�)UHTXHQ]VWDELOLWlW�GHV�1G�<$*�
/DVHUV�� ZHQQ� HU� ]ZHL� )UHTXHQ]HQ� HPLWWLHUW� XQG� XQWHUVWUHLFKW� GLH�:LFKWLJNHLW�
GLH� EHLGHQ� FZ� /DVHU� SKDVHQVWDUU� NRSSHOQ� ]X� N|QQHQ��ZHQQ� ]ZHL� /DVHU� ]XP
(LQVDW]�NRPPHQ�VROOHQ��%HL�HLQHP�/DVHU��GHU�LQ�]ZHL�0RGHQ�VFKZLQJW��LVW�GLHV
DXWRPDWLVFK�JHJHEHQ�
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0H�IUHTXHQ]�>*+]@

0H�IUHTXHQ]�>*+]@

E�

D�

%LOG����� )UHTXHQ]VSHNWUHQ�]ZHLHU�2%,&�0HVVXQJHQ�PLW�HLQHP
'XDO�0RGH�/DVHU�� D�� 0LNURZHOOHQIUHTXHQ]� IP�  � ����
*+]�� 0H�IUHTXHQ]� ILI�  � ������ *+]�� 0LNURZHOOHQ�
OHLVWXQJ�3HO� �����G%P��E�� IP� ������*+]�� ILI�  ������
*+]��3HO� �����G%P

'LHVH� EHLGHQ�6SHNWUHQ� VLQG� GLH� HUVWHQ�0LNURZHOOHQVLJQDOH�� GLH� KHWHURG\Q� LP
5DKPHQ� GLHVHU� $UEHLW� GHWHNWLHUW� ZHUGHQ� N|QQHQ�� 7URW]� GHV� :HJIDOOV� GHU
5HIOH[LRQVYHUOXVWH��WURW]�GHU�UHODWLY�PRGHUDWHQ�0LNURZHOOHQIUHTXHQ]HQ�YRQ�����
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E]Z�������*+]�XQG�WURW]�GHU�$XVQXW]XQJ�GHU�$EVRUSWLRQ�PLW�LKUHU�LQWHQVLYHUHQ
:HFKVHOZLUNXQJ� LP� 9HUJOHLFK� ]XP� 3RFNHOV�(IIHNW� OLHJHQ� GLH� 6LJQDOSHJHO� EHL
���� G%P�� ZDV� DQ� ��� W� HLQHU� /HLVWXQJ� YRQ� ���� S:� HQWVSULFKW�� 'LHV
GRNXPHQWLHUW�GLH�6FKZLHULJNHLWHQ��GLH�HLQHP�LQ�5HIOH[LRQ�EHWULHEHQHQ��HOHNWUR�
RSWLVFKHQ�0H�SULQ]LS� LQQHZRKQHQ��$XIJUXQG�GLHVHU�/HLVWXQJVYHUOXVWH�N|QQHQ
PLW�GHQ�YRUKDQGHQHQ�*HUlWVFKDIWHQ�QXU�0LVFKVLJQDOH�ILI�GHWHNWLHUW�ZHUGHQ��GLH
HOHNWURDEVRUSWLY�JHQHULHUW�ZHUGHQ�

'DV� HOHNWURRSWLVFKH� 0H�VLJQDO� KlQJW� OLQHDU� YRQ� GHU� HOHNWULVFKHQ� )HOGVWlUNH
GHV�0LNURZHOOHQVLJQDOV�LP�XQWHUVXFKWHQ�00,&�DE��VLHKH�*O������E]Z��*O��������
'D�� DXFK� GDV� 2%,&�0LVFKVLJQDO� �LQ� G%P� DQJHJHEHQ�� OLQHDU� YRQ� GHU
0LNURZHOOHQOHLVWXQJ� DEKlQJW�� VROO� LP� IROJHQGHQ� GHPRQVWULHUW� ZHUGHQ�� =X
GLHVHP�=ZHFN�ZLUG�MHZHLOV�HLQ����*+]�6LJQDO�YRP�0LNURZHOOHQV\QWKHVL]HU�DXI
GLH� 3UREH� JHJHEHQ� XQG� GLH� /HLVWXQJ� ]ZLVFKHQ� ��� XQG� ���� G%P� YDULLHUW�
*HPl��*O������LVW�GLH�0H�IUHTXHQ]�IROJOLFK�VWHWV�������*+]��'LH�&3:�LVW�PLW��
���9� YRUJHVSDQQW�� ZDV� EHL� �������*+]� �DOVR� RKQH� DQJHOHJWHV�0LNURZHOOHQ�
VLJQDO�� ]X� HLQHP�+HWHURG\QVLJQDO� YRQ� ���� G%P� I�KUW�� 'LH� (LQVWHOOXQJHQ� GHV
6SHNWUXPDQDO\VDWRUV� EHL� GLHVHQ�0HVVXQJHQ� VLQG�� 6SDQ�  � ���� N+]�� 5%:�  
��N+]��9%:� �����+]��6ZHHS]HLW� ���V��'LH�(UJHEQLVVH�GLHVHU�0HVVXQJ�VLQG
LQ�%LOG������GDUJHVWHOOW�
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0LNURZHOOHQOHLVWXQJ�GHV�6\QWKHVL]HUV�>G%P@

� � �� �� �� ��

%LOG����� $EKlQJLJNHLW�GHV�2%,&�6LJQDOV�YRQ�GHU�0LNURZHOOHQ�
OHLVWXQJ�� IP�  � ��� *+]�� DI�  � ������� *+]�� ILI�  � �����
*+]

,P�JHVDPWHQ�EHWUDFKWHWHQ�/HLVWXQJVEHUHLFK�GHV�6\QWKHVL]HUV�VWHLJW�GDV�2%,&�
6LJQDO� OLQHDU� PLW� GHU� 0LNURZHOOHQOHLVWXQJ� �DQJHJHEHQ� LQ� G%P�� DQ�� (LQH
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6lWWLJXQJ�LVW�QLFKW�]X�HUNHQQHQ��.OHLQHUH�/HLVWXQJHQ�DOV����G%P�ZHUGHQ�QLFKW
EHWUDFKWHW��GD�GDV�2%,&�6LJQDO�GDQQ� LP�5DXVFKHQ�GHV�6SHNWUXPDQDO\VDWRUV
YHUVFKZLQGHW��8QG�/HLVWXQJHQ�JU|�HU�����G%P�N|QQHQ�YRP�6\QWKHVL]HU�QLFKW
JHQHULHUW�ZHUGHQ�

'HU�)UHTXHQ]JDQJ�GHV�%DXHOHPHQWV�LVW�LQ�%LOG������JH]HLJW��(UQHXW�EHWUlJW�GLH
9RUVSDQQXQJ�GHU�.RSODQDUOHLWXQJ�����9�XQG�GLH�0LNURZHOOHQOHLVWXQJ�3HO� ����
G%P��'D�GDV�+)�6LJQDO� VWHWV�PLW� GHU�'LIIHUHQ]IUHTXHQ]�GHV�1G�<$*�/DVHUV�
DOVR� PLW� ������� *+]� KHUXQWHUJHPLVFKW� ZLUG�� lQGHUW� VLFK� GLH� 0H�IUHTXHQ]
HQWVSUHFKHQG�*O�������G�K��MH�JU|�HU�GLH�0LNURZHOOHQIUHTXHQ]��GHVWR�NOHLQHU�GLH
0H�IUHTXHQ]�� (V� PX�� GDKHU� EHU�FNVLFKWLJW� ZHUGHQ�� GD�� LQ� GHU� IROJHQGHQ
0H�UHLKH�DXFK�HLQ�)UHTXHQ]JDQJ�GHV�6SHNWUXPDQDO\VDWRUV�YHUERUJHQ�LVW��'LH
(LQVWHOOXQJHQ�GHV�6SHNWUXPDQDO\VDWRUV�VLQG�LGHQWLVFK�PLW�GHQHQ�]X�%LOG������

� � � �
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���

���

���

���

���

���

���

���

)UHTXHQ]�GHV�0LNURZHOOHQVLJQDOV�>*+]@

� � �� �� �� ��

0H�IUHTXHQ]�>*+]@

������ ���������� ����� �����

%LOG����� $EKlQJLJNHLW� GHV� HOHNWURDEVRUSWLYHQ�6LJQDOV� YRQ� GHU
0LNURZHOOHQIUHTXHQ]��3HO� �����G%P

'D�DXFK� GHU� 6SHNWUXPDQDO\VDWRU� LQWHUQ�PLW�2EHUVFKZLQJXQJHQ� HLQHU�*UXQG�
ZHOOH�DUEHLWHW��XP�VR�GHQ�)UHTXHQ]EHUHLFK�ELV������*+]�DEGHFNHQ�]X�N|QQHQ�
lQGHUW�VLFK��EHU�GLH�)UHTXHQ]�VHLQ�(LJHQUDXVFKHQ�XQG�VHLQH�(PSILQGOLFKNHLW�
'D��GLH�JU|�WH�$PSOLWXGH�GHV�HOHNWURDEVRUSWLYHQ�6LJQDOV�EHL����E]Z�����*+]�
DOVR� EHL� HLQHU� 0H�IUHTXHQ]� ILI�  � ������ E]Z�� ������ *+]� OLHJW�� LVW� DXI� GLHVH
(LJHQVFKDIW�GHV�6SHNWUXPDQDO\VDWRUV�]XU�FN]XI�KUHQ��=XP�DQGHUHQ�NDQQ�GHU
0LNURZHOOHQV\QWKHVL]HU�QLFKW�LQ�VHLQHP�JHVDPWHQ�)UHTXHQ]EHUHLFK�6LJQDOH�PLW
GHU�JOHLFKHQ�$XVJDQJVOHLVWXQJ�JHQHULHUHQ�����*+]�PLW�HLQHU�/HLVWXQJ�YRQ����
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G%P�]X�HU]HXJHQ��LVW�EHUHLWV�GHU�*UHQ]EHUHLFK�GHV�HLQJHVHW]WHQ�6\QWKHVL]HUV�
(LQ�6LJQDO�PLW�HLQHU�)UHTXHQ]�YRQ����*+]�NDQQ�]�%��VFKRQ�QXU�QRFK�PLW�HLQHU
/HLVWXQJ�YRQ�PD[LPDO�������G%P�HPLWWLHUW�ZHUGHQ�

'LHVHV� (UJHEQLV�PX�� VR� LQWHUSUHWLHUW� ZHUGHQ�� GD�� ]ZHL� 0HVVXQJHQ� HLQ� XQG
GHVVHOEHQ� %DXHOHPHQWV� ]X� XQWHUVFKLHGOLFKHQ� (UJHEQLVVHQ� I�KUHQ� N|QQHQ�
ZHQQ�GLH�'LIIHUHQ]IUHTXHQ]HQ�DI�GHV�RGHU�GHU�/DVHU�QLFKW�DQ�GLH�0LNURZHOOHQ�
IUHTXHQ]� DQJHSD�W� ZHUGHQ� XQG� GDGXUFK� MHZHLOV� EHL� HLQHU� DQGHUHQ
0LVFKIUHTXHQ]�ILI�JHPHVVHQ�ZLUG�

$Q� GLHVHQ� 5HVXOWDWHQ� HUNHQQW� PDQ� HLQHQ� JDQ]� HNODWDQWHQ� 1DFKWHLO� HLQHV
0H�V\VWHPV�PLW�HLQHP�'XDO�PRGH�/DVHU��'LHVHU�DUEHLWHW�]ZDU�PLW�HLQHU�VHKU
JUR�HQ� )UHTXHQ]VWDELOLWlW�� NDQQ� DEHU� GDV� 0LNURZHOOHQVLJQDO� LPPHU� QXU� XP
GHQVHOEHQ� %HWUDJ� ±� LP� KLHVLJHQ� )DOO� VLQG� HV� VWHWV� ������� *+]� ±� KHUXQWHU�
PLVFKHQ��'LHVHV�9HUIDKUHQ�VW|�W�DOVR�DOVEDOG�DQ�GLH�JOHLFKHQ�*UHQ]HQ�ZLH�GLH
HOHNWURRSWLVFKH�0H�WHFKQLN�PLW� QXU�HLQHP�FZ�/DVHU��(LQ]LJHU�8QWHUVFKLHG� LVW
GLH�7DWVDFKH�� GD��GLH� LQ� GLHVHP�)DOO� OLPLWLHUHQGH�%DQGEUHLWH� GHU�3KRWRGLRGH
QXQ�XP�GLH�'LIIHUHQ]IUHTXHQ]�GHV�'XDO�PRGH�/DVHUV�HUZHLWHUW�ZLUG�

'LHVH�%HVFKUlQNXQJ�JLOW�QLFKW�PHKU�EHL�GHU�9HUZHQGXQJ�YRQ�]ZHL�FZ�/DVHUQ�
,KUH� 'LIIHUHQ]IUHTXHQ]� NDQQ� NRQWLQXLHUOLFK� DQ� GLH� ]X� PHVVHQGH�0LNURZHOOHQ�
IUHTXHQ]�DQJHSD�W�ZHUGHQ��'DKHU�ZHUGHQ�LP�ZHLWHUHQ�GLH�(UJHEQLVVH��GLH�PLW
GHQ�EHLGHQ�ZHOOHQOlQJHQYHUVWLPPEDUHQ�(UELXP�/DVHUQ��%LOG�����E��JHZRQQHQ
ZHUGHQ�� SUlVHQWLHUW�� 'DV� XQWHUVXFKWH� %DXHOHPHQW� LVW� QDFK�ZLH� YRU� HLQH� ,Q3�
EDVLHUWH�.RSODQDUOHLWXQJ�PLW�HLQHU�,Q*D$V�$EVRUSWLRQVVFKLFKW�

,Q� %LOG� ����� VHLHQ� GD]X� GLH� (UJHEQLVVH� ]ZHLHU�2%,&�0HVVXQJHQ� JH]HLJW�� ,Q
7HLOELOG� D�� ZLUG� HLQH�0LNURZHOOH�PLW� HLQHU� )UHTXHQ]� YRQ� �����*+]� XQG� HLQHU
/HLVWXQJ�YRQ����G%P�PLW�GHU�'LIIHUHQ]IUHTXHQ]�GHU�EHLGHQ�(UELXP�/DVHU�YRQ
HWZD������*+]�JHPLVFKW�XQG�EHL�GHU�0LVFKIUHTXHQ]�YRQ�HWZD������*+]�GHWHN�
WLHUW��'LH�9RUVSDQQXQJ�GHU�&3:�EHWUlJW�����9��5%:� ����N+]�XQG�9%:� ��
N+]��)�U�GDV�7HLOELOG�����E��KDEHQ�VLFK�GLH�9LGHR�%DQGEUHLWH�DXI��� N+]�XQG
GDV�0LNURZHOOHQVLJQDO�DXI����*+]�HUK|KW��$OOHUGLQJV�LVW�VHLQH�/HLVWXQJ�DXI���
G%P�JHVHQNW��'LH�'LIIHUHQ]IUHTXHQ]�EHLGHU�/DVHU�EHWUlJW�XQJHIlKU�������*+]�

'LHVH�(UJHEQLVVH�EHOHJHQ��GD��GXUFK�GLH�.RPELQDWLRQ�YRQ�2%,&�0HVVXQJHQ
PLW� GHU�+HWHURG\Q�7HFKQLN� QLHGHUIUHTXHQWH�$EELOGHU� YRQ�0LNURZHOOHQVLJQDOHQ
LQ�00,&V�HU]HXJW�XQG�$XVVDJHQ��EHU�GLH� ORNDOH�)HOGVWlUNH�GHV�HOHNWULVFKHQ
)HOGHV� LP� 00,&� JHPDFKW� ZHUGHQ� N|QQHQ�� 0LW� ]ZHL� JHJHQHLQDQGHU� ZHOOHQ�
OlQJHQYHUVWLPPEDUHQ� FZ� /DVHUQ� LVW� HV� DOVR�P|JOLFK�� GLH�0LVFKIUHTXHQ]�� EHL
GHU�GLH�0HVVXQJ�HUIROJHQ�VROO�� LPPHU� LQ�HLQHQ�)UHTXHQ]EHUHLFK�]X� OHJHQ��GHU
LQQHUKDOE� GHU� %DQGEUHLWH� KDQGHOV�EOLFKHU� 3KRWRGLRGHQ� OLHJW�� XQDEKlQJLJ� YRQ
GHU�0LNURZHOOHQIUHTXHQ]��GLH�EHVWLPPW�ZHUGHQ�VROO��'LHVH�NDQQ�WKHRUHWLVFK�LP
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7+]�%HUHLFK� OLHJHQ�� ZHQQ� HQWVSUHFKHQG� GLH� EHLGHQ� FZ� /DVHU� VRZHLW� JHJHQ�
HLQDQGHU�YHUVWLPPW�ZHUGHQ�N|QQHQ��'D�MHGRFK�QXQ�EHLGH�/LFKWZHOOHQ�I��XQG�I�
YRQ�]ZHL�XQDEKlQJLJ�YRQHLQDQGHU�DUEHLWHQGHQ�/DVHUQ�VWDPPHQ��PX��KLHU�GHU
6SDQ�GHV�6SHNWUXPDQDO\VDWRUV�XP�GDV������E]Z������IDFKH� LP�9HUJOHLFK�]X
%LOG�����D��YHUJU|�HUW�ZHUGHQ��ZDV�QDFKWHLOLJH�$XVZLUNXQJHQ�DXI�GDV�5DXVFK�
QLYHDX�GHV�6SHNWUXPDQDO\VDWRUV�KDW�

0H�IUHTXHQ]�>*+]@

D�
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%LOG����� )UHTXHQ]VSHNWUHQ� ]ZHLHU� 2%,&�0HVVXQJHQ� PLW� ]ZHL
FZ� /DVHUQ�� D�� 0LNURZHOOHQIUHTXHQ]� IP�  � ����� *+]�
'LIIHUHQ]IUHTXHQ]�DI� ������*+]��E��IP� ������*+]��DI
 �������*+]

,P�XQWHUHQ�7HLOELOG�YRQ�%LOG������HUNHQQW�PDQ��GD��GHU�6LJQDO�5DXVFK�$EVWDQG
JHUDGH�QRFK�HWZD���G%�EHWUlJW�LP�*HJHQVDW]�]X�XQJHIlKU���G%�LP�REHUHQ�%LOG�
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'LH�$XVZHLWXQJ�GLHVHU�0H�WHFKQLN�KLQ�]X�JU|�HUHQ�0LNURZHOOHQVLJQDOHQ�ZLUG
GDGXUFK� VHKU� EHHLQWUlFKWLJW�� +LQ]XNRPPW�� GD�� PLW� JU|�HU� ZHUGHQGHU
0LNURZHOOHQIUHTXHQ]� GLH� /HLVWXQJVDEJDEH� GHV� 6\QWKHVL]HUV� ZHLWHU� DEQLPPW�
6R�NDQQ�HLQ����*+]�6LJQDO�QXU�QRFK�PLW�HLQHU�/HLVWXQJ�YRQ�����G%P�JHQHULHUW
ZHUGHQ�� ZDV� JHPl�� %LOG� ����� HLQ� XP� HWZD� �� G%� NOHLQHUHV� 0LVFKVLJQDO
HUZDUWHQ�Ol�W�

1 9 , 5
1 9 , 6

1 9 , 7
1 9 , 8

1 9 , 9
2 0 , 0

2 0 , 1
2 0 , 2

2 0 , 3
2 0 , 4

1 9 , 6

1 9 , 7

1 9 , 8

1 9 , 9

2 0 , 0
2 0 , 1

2 0 , 2

- 8 5
- 8 3
- 8 1
- 7 9
- 7 7
- 7 5

P o s i t i o n
y - A c h s e
[ m m ] P o s i t i o n

x - A c h s e  [ m m ]

a )

b )

2 0 , 5

2 0 , 3

s . i .  I n P

P t T i P t A u

P o l y i m i d

I n G a A l A s : S i
I n G a A s

I n A l A s

M a s s e -
k o n t a k tI n n e n -

l e i t e r
M a s s e -
k o n t a k t

T a p e r a n s c h l u ß

T a p e r a n s c h l u ß

%LOG����� 2UWVYHUWHLOXQJ�GHV�2%,&�6LJQDOV��IP� ������*+]��DI� 
����� *+]�� ILI�  � ���� *+]� �� D�� GUHLGLPHQVLRQDOH� 'DU�
VWHOOXQJ�GHU�HOHNWULVFKHQ�)HOGYHUWHLOXQJ��E��6NL]]H�GHV
JHVFDQQWHQ�%HUHLFKV�PLW�$QJDEH�GHU�6FKLFKWVWUXNWXU
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$XV� GLHVHP� *UXQG� ZLUG� GLH� QXQ� IROJHQGH� ]ZHLGLPHQVLRQDOH� 'HWHNWLRQ� GHV
2%,&�6LJQDOV� LQ� HLQHU� &3:�PLW� ,Q*D$V�$EVRUSWLRQVVFKLFKW� EHL� HLQHU� 0LNUR�
ZHOOHQIUHTXHQ]� IP�  ������*+]�PLW�GHU�PD[LPDO�P|JOLFKHQ�6LJQDOOHLVWXQJ�YRQ
�����G%P�GXUFKJHI�KUW��'LH�+HWHURG\QIUHTXHQ]� GHU� /DVHU� EHWUlJW� �����*+]�
ZDV�]X�HLQHU�0H�IUHTXHQ]�YRQ�����*+]�I�KUW��%LOG�����D��]HLJW�GLH�EHL�����*+]
JHPHVVHQH�9HUWHLOXQJ�GHU�2%,&�6LJQDOH��ZRKLQJHJHQ�7HLOELOG�E��HLQH�6NL]]H
GHU� XQWHUVXFKWHQ�&3:� LQNO�� GHU� YHUZHQGHWHQ� 6FKLFKWVWUXNWXU� ZLHGHUJLEW�� 'LH
&3:� LVW� ���� �P� ODQJ�� XQG� VRZRKO� GLH� 6SDOWEUHLWHQ� ]ZLVFKHQ� $X�HQ�� XQG
,QQHQOHLWHU�DOV�DXFK�GLH�,QQHQOHLWHUEUHLWH�EHWUDJHQ�����P�

0DQ� HUNHQQW� GHXWOLFK� GLH� /DJH� GHU� ,Q*D$V�$EVRUSWLRQVVFKLFKW� GHU� XQWHU�
VXFKWHQ� /HLWXQJVVWUXNWXU�� 1XU� GRUW� LVW� HLQ� $QVWLHJ� GHV� 2%,&�6LJQDOV� ]X
PHVVHQ��$X�HUKDOE�GLHVHV�*HELHWV�EHILQGHW�VLFK�GLH�JHWDSHUWH�.RSODQDUOHLWXQJ
GLUHNW� DXI� GHP� ,Q3�6XEVWUDW� PLW� HLQHU� %DQGNDQWHQZHOOHQOlQJH� lJ�  � ���� QP�
'DKHU�ZLUG�GRUW�NHLQ�/LFKW�GHU�:HOOHQOlQJH������QP�DEVRUELHUW��=XU�6LFKWEDU�
PDFKXQJ� GHU� 0LNURZHOOH� DXFK� LQ� GLHVHP� %HUHLFK� PLWWHOV� 2%,&�0HVVXQJHQ
XQWHU�$QZHQGXQJ�GHU�+HWHURG\Q�7HFKQLN�P��WH� IROJOLFK�GLH�:HOOHQOlQJH�GHU
EHLGHQ�FZ�/DVHU�DQ�GDV�6XEVWUDWPDWHULDO�DQJHSD�W�ZHUGHQ�

'LHVH�(UJHEQLVVH�]HLJHQ�GLH�SULQ]LSLHOOH�(LQVDW]IlKLJNHLW�GLHVHV�9HUIDKUHQV�EHL
GHU�%HVWLPPXQJ�GHU�0LNURZHOOHQHLJHQVFKDIWHQ�YRQ�+RFKIUHTXHQ]EDXHOHPHQ�
WHQ��2%,&�0HVVXQJHQ�JHEHQ�$XVNXQIW��EHU�+)�(LJHQVFKDIWHQ�YRQ�00,&V�ZLH
EHLVSLHOVZHLVH� GLH� HOHNWULVFKH� 'lPSIXQJ�� 'HQQ� HLQ� ]X� %HJLQQ� GHU
XQWHUVXFKWHQ� /HLWXQJ� HU]HXJWHV�2%,&�6LJQDO� OHJW� HLQHQ� OlQJHUHQ�:HJ� GXUFK
GDV�'87�]XU�FN��ELV�HV�VFKOLH�OLFK� LP�6SHNWUXPDQDO\VDWRU�GHWHNWLHUW�ZLUG��DOV
HLQ�2%,&�6LJQDO��ZHOFKHV�LQ�GHU�0LWWH�RGHU�DP�(QGH�GHU�/HLWXQJ�HU]HXJW�ZLUG�
'LH�0H�EHGLQJXQJHQ� VLQG� DOVR� QLFKW� I�U� MHGHQ� 0H�SXQNW� LGHQWLVFK��:HUGHQ
GLHVH�$V\PPHWULHQ�GHU�0H�EHGLQJXQJHQ�MHGRFK�KHUDXVNDOLEULHUW��VR�JHEHQ�GLH
2%,&�6LJQDOH� DXFK� $XVNXQIW� �EHU� GLH� 6WlUNH� GHV� HOHNWULVFKHQ� )HOGHV� DP
0H�RUW��GD�EHL�/HLVWXQJVDQJDEH�LQ�G%P�HLQ�OLQHDUHU�=XVDPPHQKDQJ�]ZLVFKHQ
GHP�2%,&�6LJQDO�XQG�GHU�/HLVWXQJ�GHV�0LNURZHOOHQVLJQDOV�EHVWHKW��VLHKH�%LOG
������


