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������ 6\QWKHVHVWUDWHJLHQ�I�U��µ��µ�'LGHVR[\��
��
�GLGHK\GURWK\PLGLQ��G�7��������� ���
������ 'DUVWHOOXQJ�YRQ��µ��µ�'LGHVR[\���
��
�GLGHK\GURWK\PLGLQ��G�7������������������ ���
���� 'DUVWHOOXQJ�GHU�F\FOR6DO�G�703�9HUELQGXQJHQ ������������������������������������������ ���
������ 'DUVWHOOXQJ�GHU�F\FOR6DO�G�703�9HUELQGXQJHQ���D�F�H�K�PLWWHOV�3KRV�

SKRU�,,,��&KHPLH��6\QWKHVHYDULDQWH�$���������������������������������������������������������� ���
������ 'DUVWHOOXQJ�GHU�F\FOR6DO�G�703�9HUELQGXQJHQ���F��6\QWKHVHYDULDQWH�%� � ���
������ 'DUVWHOOXQJ�GHU�F\FOR6DO�G�7�9HUELQGXQJHQ���D�F��6\QWKHVHYDULDQWH�&� ��� ���
���� (LJHQVFKDIWHQ�GHU�F\FOR6DO�G�703�9HUELQGXQJHQ �������������������������������������� ���
������ 9HUWHLOXQJVNRHIIL]LHQWHQ�GHU�F\FOR6DO�G�703�9HUELQGXQJHQ���H�K ����������� ���
������ +\GURO\VHNLQHWLNHQ�GHU�F\FOR6DO�G�703�9HUELQGXQJHQ���H�K ������������������� ���
������ $QWL�+,9�7HVWV�GHU�F\FOR6DO�G�703�9HUELQGXQJHQ���H�K ������������������������� ���
���� 'DUVWHOOXQJ�GHU�F\FOR6DO��
�G$03�9HUELQGXQJHQ���������������������������������������� ���
������ 6\QWKHVHVWUDWHJLH ������������������������������������������������������������������������������������������� ���
������ 'DUVWHOOXQJ�GHU�F\FOR6DO��
�G$03�9HUELQGXQJHQ���D�F��6\QWKHVH�

YDULDQWH�$� ����������������������������������������������������������������������������������������������������� ���
���� (LJHQVFKDIWHQ�GHU�F\FOR6DO��
�G$03�9HUELQGXQJHQ������������������������������������ ���
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������ 9HUWHLOXQJVNRHIIL]LHQWHQ�GHU�F\FOR6DO��
�G$03�9HUELQGXQJHQ���D�F ������������
������ +\GURO\VHNLQHWLNHQ�GHU�F\FOR6DO��
�G$03�9HUELQGXQJHQ���D�F ��������������������
������ $QWL�+,9�$NWLYLWlWHQ�GHU�F\FOR6DO��
�G$03�9HUELQGXQJHQ���D�F �����������������

�� =XVDPPHQIDVVXQJ�XQG�$XVEOLFN�������������������������������������������������������������������������������������
�� ([SHULPHQWHOOHU�7HLO ���������������������������������������������������������������������������������������������������������

��� $OOJHPHLQH�H[SHULPHQWHOOH�%HGLQJXQJHQ ���������������������������������������������������������
����� &KURPDWRJUDSKLH �����������������������������������������������������������������������������������������������
������� '�QQVFKLFKWFKURPDWRJUDSKLH��'&� ������������������������������������������������������������������
������� 3UlSDUDWLYH�FKURPDWRJUDSKLVFKH�7UHQQXQJ�������������������������������������������������������
������� 3UlSDUDWLYH�6lXOHQFKURPDWRJUDSKLH��)ODVK�&KURPDWRJUDSKLH� ������������������������
������� +RFKOHLVWXQJVIO�VVLJNHLWVFKURPDWRJUDSKLH��+3/&������������������������������������������
����� )RXULHU�7UDQVIRUP��,QIUDURWVSHNWURVNRSLH��)7�,5��������������������������������������������
����� .HUQUHVRQDQ]VSHNWURVNRSLH��105�������������������������������������������������������������������
����� 8OWUDYLROHWWVSHNWURVNRSLH��89��������������������������������������������������������������������������
����� 0DVVHQVSHNWURPHWULH��06� �������������������������������������������������������������������������������
����� *HUlWH ����������������������������������������������������������������������������������������������������������������
����� 9HUZHQGHWH�3XIIHU�XQG�5HDJHQ]LHQ ������������������������������������������������������������������
��� 6\QWKHVH�YRQ��
��
�'LGHVR[\��
��
�GLGHK\GURDGHQRVLQ��G�$���� ����������������������
����� 'DUVWHOOXQJ�YRQ��
��
�2�0HWKR[\HWK\OLGHQDGHQRVLQ���������������������������������������
����� 'DUVWHOOXQJ�YRQ��
�%URP��
�GH[R[\��
��
�GL�2�DFHW\ODGHQRVLQ��� �������������������
����� 'DUVWHOOXQJ�YRQ��
�2�$FHW\O��
��
�GLGHVR[\��
��
�GLGHK\GURDGHQRVLQ��� ���������
����� 'DUVWHOOXQJ�YRQ��
��
�'LGHVR[\��
��
�GLGHK\GURDGHQRVLQ��G�$���� ������������������
��� 6\QWKHVH�YRQ��
��
��'LGHVR[\DGHQRVLQ��GG$�����������������������������������������������������
����� 'DUVWHOOXQJ�YRQ��
�2�WHUW�%XW\OGLPHWK\OVLO\O��
�GHVR[\DGHQRVLQ��� ���������������
����� 'DUVWHOOXQJ�YRQ��
�2�WHUW�%XW\OGLPHWK\OVLO\O��
�PHWK\OWKLRFDUERQ\O��
�

GHVR[\DGHQRVLQ��� ��������������������������������������������������������������������������������������������
����� 'DUVWHOOXQJ�YRQ��
�2�WHUW�%XW\OGLPHWK\OVLO\O��
��
�GLGHVR[\DGHQRVLQ��� ��������
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����� 'DUVWHOOXQJ�YRQ��
��
�'LGHVR[\DGHQRVLQ��GG$��� ������������������������������������������ ���
��� 6\QWKHVH�GHU�+\SR[DQWKLQ�1XFOHRVLGH��
��
�'LGHVR[\LQRVLQ��GG,����XQG

�
��
�'LGHVR[\��
��
�GLGHK\GURLQRVLQ��G�,�����GXUFK�HQ]\PDWLVFKH�5HDNWLRQ
PLW�$GHQRVLQ�'HVDPLQDVH��$'$������������������������������������������������������������������ ���

����� $OOJHPHLQH�0HWKRGH�]XU�'DUVWHOOXQJ�YRQ�+\SR[DQWKLQ�1XFOHRVLGHQ�DXV
GHQ�HQWVSUHFKHQGHQ�$GHQLQ�9HUELQGXQJHQ�GXUFK�HQ]\PDWLVFKH�'HV�
DPLQLHUXQJ�PLW�$'$ ������������������������������������������������������������������������������������� ���

����� 'DUVWHOOXQJ�YRQ��
��
�'LGHVR[\LQRVLQ��GG,��� ������������������������������������������������ ���
����� 'DUVWHOOXQJ�YRQ��
��
�'LGHVR[\��
��
�GLGHK\GURLQRVLQ��G�,������������������������� ���
��� 6\QWKHVH�GHU�6DOLF\ODONRKROH ������������������������������������������������������������������������� ���
����� $OOJHPHLQH�0HWKRGH�]XU�5HGXNWLRQ�YRQ���+\GUR[\EHQ]RHVlXUHQ����]X�GHQ

MHZHLOLJHQ�6DOLF\ODONRKROHQ��� ���������������������������������������������������������������������� ���
������� 'DUVWHOOXQJ�YRQ���0HWKR[\VDOLF\ODONRKRO���E ��������������������������������������������� ���
������� 'DUVWHOOXQJ�YRQ���0HWK\OVDOLF\ODONRKRO���F������������������������������������������������� ���
����� 'DUVWHOOXQJ�YRQ���+\GUR[\�����GLPHWK\OEHQ]DOGHK\G���G �������������������������� ���
����� 'DUVWHOOXQJ�YRQ�����'LPHWK\OVDOLF\ODONRKRO���G������������������������������������������ ���
����� $OOJHPHLQH�0HWKRGH�]XU�RUWKR�)RUP\OLHUXQJ�YRQ�DON\OVXEVWLXLHUWHQ

3KHQROHQ�]X�GHQ�MHZHLOLJHQ�6DOLF\ODOGHK\GHQ�QDFK�&DVLUDJKL>���@ ���������������� ���
������� 'DUVWHOOXQJ�YRQ���WHUW�%XW\O�VDOLF\ODOGHK\G���H ������������������������������������������ ���
������� 'DUVWHOOXQJ�YRQ���VHN�%XW\O�VDOLF\ODOGHK\G���I ������������������������������������������� ���
������� 'DUVWHOOXQJ�YRQ���WHUW�%XW\O�VDOLF\ODOGHK\G���J ������������������������������������������ ���
������� 'DUVWHOOXQJ�YRQ���VHN�%XW\O�VDOLF\ODOGHK\G���K ������������������������������������������ ���
����� $OOJHPHLQH�0HWKRGH�]XU�5HGXNWLRQ�YRQ�DON\OVXEVWLWXLHUWHQ�6DOLF\O�

DOGHK\GHQ����]X�GHQ�MHZHLOLJHQ�6DOLF\ODONRKROHQ��� ������������������������������������ ���
������� 'DUVWHOOXQJ�YRQ���WHUW�%XW\O�VDOLF\ODONRKRO���H ������������������������������������������� ���
������� 'DUVWHOOXQJ�YRQ���VHN�%XW\O�VDOLF\ODONRKRO���I �������������������������������������������� ���
������� 'DUVWHOOXQJ�YRQ�'DUVWHOOXQJ�YRQ���WHUW�%XW\O�VDOLF\ODONRKRO���J ���������������� ���
������� 'DUVWHOOXQJ�YRQ���VHN�%XW\O�VDOLF\ODONRKRO���K ������������������������������������������� ���
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��� 6\QWKHVH�GHU�F\FOLVFKHQ�6DOLJHQ\OFKORUSKRVSKDQH��� ��������������������������������������
����� $OOJHPHLQH�0HWKRGH�]XU�'DUVWHOOXQJ�YRQ�F\FOLVFKHQ�6DOLJHQ\OFKORU�

SKRVSKDQHQ���+�������%HQ]RGLR[DSKRVSKLQLQ���FKORULG�������������������������������
������� 'DUVWHOOXQJ�YRQ�6DOLJHQ\OFKORUSKRVSKDQ���D���������������������������������������������������
������� 'DUVWHOOXQJ�YRQ���0HWKR[\VDOLJHQ\OFKORUSKRVSKDQ���E ���������������������������������
������� 'DUVWHOOXQJ�YRQ���0HWK\OVDOLJHQ\OFKORUSKRVSKDQ���F�������������������������������������
������� 'DUVWHOOXQJ�YRQ�����'LPHWK\OVDOLJHQ\OFKORUSKRVSKDQ���G������������������������������
������� 'DUVWHOOXQJ�YRQ���WHUW�%XW\OVDOLJHQ\OFKORUSKRVSKDQ���H ��������������������������������
������� 'DUVWHOOXQJ�YRQ���VHN�%XW\OVDOLJHQ\OFKORUSKRVSKDQ���I ���������������������������������
������� 'DUVWHOOXQJ�YRQ���WHUW�%XW\OVDOLJHQ\OFKORUSKRVSKDQ���J ��������������������������������
������� 'DUVWHOOXQJ�YRQ���VHN�%XW\OVDOLJHQ\OFKORUSKRVSKDQ���K ��������������������������������
��� 'DUVWHOOXQJ�YRQ�F\FOLVFKHQ�6DOLJHQ\OSKRVSKRUDPLGLWHQ��� �����������������������������
����� 'DUVWHOOXQJ�YRQ���������
�0HWK\O�EHQ]RGLR[D���1�1
�GLLVRSURS\O�

DPLQRSKRVSKRULQDQ����F �����������������������������������������������������������������������������������
��� 'DUVWHOOXQJ�YRQ�F\FOLVFKHQ�6DOLJHQ\OSKRVSKRUFKORULGDWHQ��� �������������������������
����� $OOJHPHLQH�0HWKRGH�]XU�2[LGDWLRQ�YRQ�F\FOLVFKHQ�6DOLJHQ\OFKORUSKRV�

SKDQHQ�]X�GHQ�MHZHLOLJHQ�F\FOLVFKHQ�6DOLJHQ\OSKRVSKRUFKORULGDWHQ��� ����������
������� 'DUVWHOOXQJ�YRQ���&KORU���������
�PHWKR[\EHQ]R��GLR[DSKRVSKLQLQ�

��FKORU���R[LG����E �������������������������������������������������������������������������������������������
������� 'DUVWHOOXQJ�YRQ���&KORU���������
�PHWK\OEHQ]R��GLR[DSKRVSKLQLQ�

��FKORU���R[LG����F��������������������������������������������������������������������������������������������
��� 6\QWKHVH�GHU�F\FOR6DOLJHQ\O��
��
�'LGHVR[\��
��
�GLGHK\GURDGHQRVLQ��
�

PRQRSKRVSKDWH��F\FOR6DO�G�$03���� �������������������������������������������������������������
����� $OOJHPHLQH�0HWKRGH�]XU�'DUVWHOOXQJ�YRQ�F\FOR6DOLJHQ\O��
�2���
��
�GL�

GHVR[\��
��
�GLGHK\GURDGHQRVLQ\O�SKRVSKDWHQ��F\FOR6DO�G�$03����D�G
PLWWHOV�3KRVSKRU�,,,��&KHPLH��6\QWKHVHYDULDQWH�$������������������������������������������

����� 'DUVWHOOXQJ�YRQ�F\FOR6DOLJHQ\O��
�2���
��
�GLGHVR[\��
��
�GLGHK\GUR�
DGHQRVLQ\O�SKRVSKDW��F\FOR6DO�G�$03����D����������������������������������������������������
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����� 'DUVWHOOXQJ�YRQ�F\FOR���0HWKR[\VDOLJHQ\O���
�2���
��
�GLGHVR[\��
��
�
GLGHK\GURDGHQRVLQ\O�SKRVSKDW����20H�F\FOR6DO�G�$03����E ������������������� ���

����� 'DUVWHOOXQJ�YRQ�F\FOR���0HWK\OVDOLJHQ\O���
�2���
��
�GLGHVR[\��
��
�
GLGHK\GURDGHQRVLQ\O�SKRVSKDW����0H�F\FOR6DO�G�$03����F ���������������������� ���

����� 'DUVWHOOXQJ�YRQ�F\FOR�����'LPHWK\OVDOLJHQ\O���
�2���
��
�GLGHVR[\��
��
�
GLGHK\GURDGHQRVLQ\O�SKRVSKDW������'L�0H�F\FOR6DO�G�$03����G ������������� ���

���� 6\QWKHVH�GHU�F\FOR6DOLJHQ\O��
�2���
��
�GLGHVR[\DGHQ\O�SKRVSKDWH
�F\FOR6DO�GG$03���� ������������������������������������������������������������������������������������ ���

������ $OOJHPHLQH�0HWKRGH�]XU�'DUVWHOOXQJ�YRQ�F\FOR6DOLJHQ\O��
�2���
��
�
GLGHVR[\DGHQ\O�SKRVSKDWHQ��F\FOR6DO�GG$03����D�K�PLWWHOV
3KRVSKRU�,,,��&KHPLH��6\QWKHVHYDULDQWH�$� ������������������������������������������������� ���

������ $OOJHPHLQH�0HWKRGH�]XU�'DUVWHOOXQJ�YRQ�F\FOR���0HWK\OVDOLJHQ\O��
�
�2���
��
�GLGHVR[\DGHQ\O�SKRVSKDW����0H�F\FOR6DO�GG$03����F
PLWWHOV�3KRVSKRU�,,,��&KHPLH��6\QWKHVHYDULDQWH�%� ������������������������������������� ���

������ $OOJHPHLQH�0HWKRGH�]XU�'DUVWHOOXQJ�YRQ�F\FOR6DOLJHQ\O��
�2���
��
�
GLGHVR[\DGHQ\O�SKRVSKDWHQ��F\FOR6DO�GG$03�����PLWWHOV�3KRVSKRU�9��
&KHPLH��6\QWKHVHYDULDQWH�&� ������������������������������������������������������������������������ ���

������ 'DUVWHOOXQJ�YRQ�F\FOR6DOLJHQ\O��
�2���
��
�GLGHVR[\DGHQ\O�SKRVSKDW
�F\FOR6DO�GG$03����D ���������������������������������������������������������������������������������� ���

������ 'DUVWHOOXQJ�YRQ�F\FOR���0HWKR[\VDOLJHQ\O���
�2���
��
�GLGHVR[\�
DGHQ\O�SKRVSKDW����20H�F\FOR6DO�GG$03����E������������������������������������������ ���

������ 'DUVWHOOXQJ�YRQ�F\FOR���0HWK\OVDOLJHQ\O���
�2���
��
�GLGHVR[\�
DGHQ\O�SKRVSKDW����0H�F\FOR6DO�GG$03����F��6\QWKHVHYDULDQWH�$� ���������� ���

������ 'DUVWHOOXQJ�YRQ�F\FOR���0HWK\OVDOLJHQ\O���
�2���
��
�GLGHVR[\�
DGHQ\O�SKRVSKDW����0H�F\FOR6DO�GG$03����F��6\QWKHVHYDULDQWH�%� ���������� ���

������ 'DUVWHOOXQJ�YRQ�F\FOR���0HWK\OVDOLJHQ\O���
�2���
��
�GLGHVR[\�
DGHQ\O�SKRVSKDW����0H�F\FOR6DO�GG$03����F��6\QWKHVHYDULDQWH�&� ���������� ���

������ 'DUVWHOOXQJ�YRQ�F\FOR�����'LPHWK\OVDOLJHQ\O���
�2���
��
�GLGHVR[\�
DGHQ\O�SKRVSKDW������'L�0H�F\FOR6DO�GG$03����G ������������������������������������ ���

������� 'DUVWHOOXQJ�YRQ�F\FOR���WHUW�%XW\OVDOLJHQ\O���
�2���
��
�GLGHVR[\�
DGHQRV\O�SKRVSKDW����WHUW�%X�F\FOR6DO�GG$03����H ����������������������������������� ���
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������� 'DUVWHOOXQJ�YRQ�F\FOR���VHN�%XW\OVDOLJHQ\O���
�2���
��
�GLGHVR[\�
DGHQRV\O�SKRVSKDW����VHN�%X�F\FOR6DO�GG$03����I����������������������������������������

������� 'DUVWHOOXQJ�YRQ�F\FOR���WHUW�%XW\OVDOLJHQ\O���
�2���
��
�GLGHVR[\�
DGHQRV\O�SKRVSKDW����WHUW�%X�F\FOR6DO�GG$03����J���������������������������������������

������� 'DUVWHOOXQJ�YRQ�F\FOR���VHN�%XW\OVDOLJHQ\O���
�2���
��
�GLGHVR[\�
DGHQRV\O�SKRVSKDW����VHN�%X�F\FOR6DO�GG$03����K���������������������������������������

���� 6\QWKHVH�GHU�F\FOR6DOLJHQ\O�3KRVSKDWWULHVWHU�PLW�GHU�1XFOHREDVH
+\SR[DQWKLQ ������������������������������������������������������������������������������������������������������

������ 'DUVWHOOXQJ�YRQ�F\FOR���0HWK\OVDOLJHQ\O���
�2���
��
�GLGHVR[\��
��
�
GLGHK\GURLQRVLQ\O�SKRVSKDW����0H�F\FOR6DO�G�,03����F��������������������������������

������ 'DUVWHOOXQJ�YRQ�F\FOR���0HWK\OVDOLJHQ\O���
�2���
��
�GLGHVR[\�LQRVLQ\O��
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��� (LQOHLWXQJ
'DV�+,�9LUXV�� LVW�HLQ�9LUXV��GDV� VHLW� VHLQHU�(QWGHFNXQJ� LP�-DKUH������GXUFK�/��0RQWDJQLHU
XQG�5��*DOOR>���@�GDV� ,QWHUHVVH�GHU�:LVVHQVFKDIW� DXI� VLFK� ]LHKW�XQG�PLW�ZHOFKHP� LQ]ZLVFKHQ
ZHOWZHLW�VFKlW]XQJVZHLVH����0LOOLRQHQ�0HQVFKHQ�LQIL]LHUW�VLQG�>�@�(V�O|VW�EHL�,QIL]LHUWHQ�GLH
VRJHQDQQWH� HUZRUEHQH� ,PPXQVFKZlFKHNUDQNKHLW� $,'6� �$FTXLUHG� ,PPXQRGHILFLHQF\� 6\Q�
GURPH��DXV��,KU�9HUODXI�HQGHW�IDVW�LPPHU�W|GOLFK�
:HOWZHLW�KDEHQ�VLFK�OHW]WHV�-DKU�����0LOOLRQHQ�0HQVFKHQ�QHX�LQIL]LHUW��LP�JOHLFKHQ�=HLWUDXP
VWDUEHQ�����0LOOLRQHQ�0HQVFKHQ�DQ�GHQ�)ROJHQ�YRQ�$,'6�>�@�'LH�JHJHQZlUWLJH�JOREDOH�9HU�
WHLOXQJ�GHU�+,9�,QIL]LHUWHQ�LVW�LQ�$EELOGXQJ���JH]HLJW��'HU�DIULNDQLVFKH�.RQWLQHQW�LVW�]XVDP�
PHQ�PLW�6�G��XQG�6�GRVWDVLHQ�DP�VWlUNVWHQ�EHWURIIHQ��$OOHLQ�LQ�6FKZDU]DIULND�VLQG������0LO�
OLRQHQ�0HQVFKHQ�PLW�+,9�LQIL]LHUW�� ,Q�YLHOHQ�/lQGHUQ�GHV�V�GOLFKHQ�$IULND�LVW�GLH�$XVEUHLW�
XQJ�GHV�9LUXV�LQ�HLQHP�0D�H�IRUWJHVFKULWWHQ��GD��KLHU�LQ�GHQ�QlFKVWHQ�-DKU]HKQWHQ�HLQH�LP�
PHQVH�'H]LPLHUXQJ� GHU�%HY|ONHUXQJ� HLQWUHWHQ�ZLUG�� /DXW� 6FKlW]XQJHQ� GHU�8QLWHG�1DWLRQV
�81�� XQG� GHU�:RUOG�+HDOWK�2UJDQLVDWLRQ� �:+2�� LVW� LQ� /lQGHUQ�ZLH� %RWVZDQD�� =LPEDZH�
6�GDIULND�XQG�1DPLELD�GHU]HLW�VRJDU�DQQlKHUQG�MHGHU�GULWWH�(LQZRKQHU�LP�$OWHU�]ZLVFKHQ���
ELV����-DKUHQ�LQIL]LHUW�>�@

$EELOGXQJ��� *OREDOH�(SLGHPLRORJLH�YRQ�+,9��6WDQG����������
$XFK� LQ� GHQ� ,QGXVWULHOlQGHUQ� KDW� VLFK� GDV�+,�9LUXV� LQ� GHQ� OHW]WHQ� -DKU]HKQWHQ� HQRUP� DXV�
JHEUHLWHW�XQG�IRUGHUW�MHGHV�-DKU�HLQH�9LHO]DKO�YRQ�7RGHVRSIHUQ��$OOHUGLQJV�NRQQWHQ�VWDDWOLFKH
$XINOlUXQJVNDPSDJQHQ�HLQH�=XQDKPH�GHU�1HXLQIHNWLRQHQ�XQWHU�GHU�%HY|ONHUXQJ�YHUKLQGHUQ�
(LQH�(LQGlPPXQJ�GHU�(SLGHPLH��YRU�DOOHP�LQ�GHQ�ZLUWVFKDIWOLFK�XQWHUHQWZLFNHOWHQ�/lQGHU�LVW
GHU]HLW� QRFK� QLFKW� DE]XVHKHQ�� GD� GLH� (QWZLFNOXQJ� HLQHV� ,PSIVWRIIHV� QRFK� QLFKW� HUIROJUHLFK



� ���(LQOHLWXQJ

ZDU�� =XU� =HLW� LVW� GHVKDOE� HLQH� PHGLNDPHQW|VH� %HKDQGOXQJ� GHU� LQIL]LHUWHQ� 3HUVRQHQ� Q|WLJ�
ZHOFKH�VWDUNH�1HEHQZLUNXQJHQ�QDFK�VLFK�]LHKW��'LH�ELVKHU�ZLUNVDPVWH�7KHUDSLHIRUP� LVW�GLH
.RPELQDWLRQ�XQWHUVFKLHGOLFKHU�7\SHQ�YRQ�DQWL�+,9�ZLUNVDPHQ�6WRIIHQ��+$$57��+LJKO\�$F�
WLYH�$QWLUHWURYLUDO�7KHUDS\>�@��QDFK�GHU�EHL�HLQLJHQ�3UREDQGHQ�GLH�9LUHQODVW�LP�%OXW�XQWHU�GLH
1DFKZHLVJUHQ]H� YRQ� ��� 9LUHQ� SUR� 0LOLOLWHU� ILHO�>�@� *OHLFK]HLWLJ� HUK|KWH� VLFK� GLH� =DKO� GHU
,PPXQ]HOOHQ�� %LVODQJ� JHOLQJW� HV� DOOHUGLQJV� QLFKW�� PLW� GHQ� YHUI�JEDUHQ� 0HGLNDPHQWHQ� GHQ
7RWDOVFKDGHQ�DP�,PPXQV\VWHP�YROOVWlQGLJ�]X�EHKHEHQ��$XFK�ZHQQ�GLH�9LUXVODVW� ODQJIULVWLJ
XQWHU� GHU�1DFKZHLVJUHQ]H� EOHLEW�� VR� VLQG� IDVW� HLQH�0LOOLRQ� =HOOHQ� LP�PHQVFKOLFKHQ�.|USHU
LPPHU�QRFK�GDXHUKDIWH�%HZDKUHU�GHU�(UELQIRUPDWLRQ�YRQ�+,9��'LH�GHU]HLWLJH�PHGLNDPHQW|VH
%HKDQGOXQJ�YRQ�+,9�3DWLHQWHQ�LVW�DX�HUGHP�VHKU�NRVWHQLQWHQVLY��VR�GD��HV�IDVW�DXVVFKOLH�OLFK
GHQ�,QIL]LHUWHQ�GHU� ,QGXVWULHOlQGHU�P|JOLFK�LVW��DXI�HLQH�6\PSWRPH�YHUPLQGHUQGH�XQG�GDPLW
OHEHQVYHUOlQJHUQGH�.RPELQDWLRQVWKHUDSLH�]XU�FN]XJUHLIHQ�
'HU�*UXQG�I�U�GDV�ELVKHULJH�6FKHLWHUQ�LQ�GHU�(QWZLFNOXQJ�HLQHV�,PSIVWRIIHV�LVW�GLH�7DWVDFKH�
GD��GDV�+,�9LUXV�HLQ�KRFKYDULDEOHV�5HWURYLUXV�LVW��6R�]HLJW�GLH�JHQHWLVFKH�$QDO\VH�YRQ�+,9��
XQG�+,9���� GD�� VLFK� GLH� (UELQIRUPDWLRQ� YRQ�+,9��� XQG�+,9��� XP� ��� 3UR]HQW� XQWHUVFKHL�
GHW�>�@

$EELOGXQJ��� 6FKHPDWLVFKH�'DUVWHOOXQJ��OLQNV��XQG�IL[LHUWHU�.XQVWKDU]VFKQLWW��UHFKWV��GHV�+XPDQ�,PPXQRGHILFLHQF\�9LUXV���+,9���
1HEHQ�+,9���XQG�+,9���H[LVWLHUW� HLQH�9LHO]DKO�YRQ�6XEW\SHQ��XQG�GLH�9LHO]DKO�GHU�9LUXV�
YDULDQWHQ� VWHLJW� VWlQGLJ�� :lKUHQG� VLFK� GLH� +,9���(SLGHPLH� ELVODQJ� LP� ZHVHQWOLFKHQ� DXI
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:HVWDIULND��3RUWXJDO�XQG�,QGLHQ�EHVFKUlQNW��LVW�GHU�+DXSWWHLO�GHU�ZHOWZHLWHQ�+,9�,QIHNWLRQHQ
GXUFK�+,9���EHGLQJW��'DV�+,�9LUXV�JHK|UW�]X�GHU�)DPLOLH�GHU�Ä5HWURYLULGDH³��'HU�$XIEDX�GHV
9LUXV� LVW� LQ�$EELOGXQJ��� GDUJHVWHOOW��'LH�+�OOH� EHVWHKW� DXV� HLQHU�'RSSHOVFKLFKW� /LSLGPROH�
N�OHQ� DXI�GHUHQ�2EHUIOlFKH� VLFK�3URWHLQH� EHILQGHQ��'LHVH� �6WDFKHO�� GHV�9LUXV� EHVWHKHQ� DXV
GHQ�*O\FRSURWHLQHQ�JS����XQG�JS����'DV�JS���EHILQGHW�VLFK�GDEHL� LQ�GHU�+�OOPHPEUDQ�GHV
9LUXV��'LHVH�EHLGHQ�3URWHLQH�GLHQHQ�GHP�9LUXV�]XP�(LQGULQJHQ�LQ�HLQH�,PPXQ]HOOH��+LHUEHL
KHIWHW�VLFK�JS����DQ�HLQ�3URWHLQ�GHU�:LUWV]HOOH�XQG�XQWHU�GHP�(LQIOX��YRQ�JS���YHUVFKPHO]HQ
GLH�+�OOHQ�YRQ�9LUXV�XQG�:LUWV]HOOH��'DV�+,�9LUXV�NDQQ�EHVRQGHUV�HIIHNWLY�=HOOHQ�EHIDOOHQ
GLH�GDV� VRJHQQDQWH�&'��3URWHLQ� LQ� LKUHU�+�OOH� WUDJHQ��+LHU]X�]lKOHQ�GLH�&'��+HOIHU]HOOHQ�
GHQGULWLVFKH� =HOOHQ� GHU� 6FKOHLPKDXW� XQG� 0DNURSKDJHQ�� 8QWHU� GHU� +�OOH� EHILQGHW� VLFK� HLQ
0DWUL[SURWHLQ� �S�����'HU�.HUQEHUHLFK�S��� �&DSVLG���GHU�GLH�)RUP� HLQHV�.HJHOVWXPSIHV�KDW�
HQWKlOW� GDV� JHQHWLVFKH�0DWHULDO� �51$�� XQG� GLH� (Q]\PH� 5HYHUVH� 7UDQVNULSWDVH� �57��� ,QWH�
JUDVH��3URWHDVH�XQG�5LERQXFOHDVH�
'DV�+,�9LUXV�NDQQ�VLFK�QXU�YHUPHKUHQ�� LQGHP�HV�GHQ�6\QWKHVH�$SSDUDW�YRQ�HXNDULRWLVFKHQ
=HOOHQ�LQ�$QVSUXFK�QLPPW�XQG�I�U�GHVVHQ�HLJHQHQ�%HG�UIQLVVH�DXVQXW]W��'LH�(UELQIRUPDWLRQ
HLQHV�5HWURYLUXV�OLHJW�LQ�)RUP�YRQ�51$�YRU�XQG�PX��QDFK�GHU�,QIHNWLRQ�HLQHU�=HOOH�]XQlFKVW
LQ�'1$�XPJHZDQGHOW�ZHUGHQ��EHYRU�HV�LQ�GDV�*HQRP�GHU�:LUWV]HOOH�HLQJHEDXW�ZHUGHQ�NDQQ�

$EELOGXQJ��� 'HU�UHWURYLUDOH�5HSOLNDWLRQV]\NOXV
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+LHU]X�ZLUG� YRQ� GHP�+,�9LUXV� GDV� YLUXVHLJHQHV�(Q]\P�5HYHUVH�7UDQVNULSWDVH� �57�� LQ� GLH
:LUWV]HOOH�HLQJHVFKOHXVW��ZHOFKHV�VSH]LILVFK�GLH�51$�LQ�YLUDOH�'1$�XPVFKUHLEW��'HU� UHWUR�
YLUDOH� 5HSOLNDWLRQV]\NOXV� EHVWHKW� DXV� IROJHQGHQ� VLHEHQ� 6FKULWWHQ� �$EELOGXQJ� ��� 6HLWH� ���>�@
=XQlFKVW�ELQGHW�GDV�9LUXV�DQ�HLQHQ�VSH]LILVFKHQ�=HOOREHUIOlFKHQUH]HSWRU��GHQ�&'��5H]HSWRU
GHU� 7�/\PSKR]\WHQ� ���� 5H]HSWRU�%LQGXQJ��� 'LH� +�OOPHPEUDQ� YHUVFKPLO]W� PLW� GHU� =\WR�
SODVPDPHPEUDQ�XQG�GDV�&DSVLG�JHODQJW�LQ�GDV�,QQHUH�GHU�=HOOH��'RUW�O|VW�VLFK�GDV�&DSVLG�DXI
XQG� GLH� EHLGHQ� HLQ]HOVWUlQJLJHQ� 51$�*HQRPH� VRZLH� GLH� (Q]\PH� 5HYHUVH� 7UDQVNULSWDVH
�57���3URWHDVH�XQG� ,QWHJUDVH�ZHUGHQ� IUHLJHVHW]W� ����(LQGULQJHQ�XQG�)UHLVHW]XQJ��� ,P�GULWWHQ
6FKULWW� ZLUG� GDV� YLUDOH� 51$�*HQRP� LP� =\WRSODVPD� GXUFK� GDV� YLUXVVSH]LILVFKH� (Q]\P
5HYHUVH� 7UDQVNULSWDVH� �57�� LQ� GRSSHOVWUlQJLJH�� YLUDOH� '1$� WUDQVNULELHUW� ���� 6\QWKHVH� GHU
YLUDOHQ�'1$���'DQDFK�ZLUG�GLHVH�'1$�LQ�GHQ�=HOONHUQ�JHVFKOHXVW�XQG�PLW�+LOIH�GHU�YLUDOHQ
,QWHJUDVH�DOV�VRJHQDQQWHV�3URYLUXV�LQ�GDV�(UEJXW�GHU�=HOOH�HLQJHEDXW������,QWHJUDWLRQ���'LH�QXQ
YRUOLHJHQGH�Ä3URYLUXV�'1$³�ZLUG�GXUFK�GLH�51$�3RO\PHUDVH� ,,�GHU�=HOOH� WUDQVNULELHUW�XQG
HV� HQWVWHKW� YLUDOH� P51$� ���� 6\QWKHVH� GHU� YLUDOHQ� 51$��� 'LH� P51$� YHUIROJW� ]ZHL
XQWHUVFKLHGOLFKH�:HJH�� =XP� HLQHQ� ZLUG� VLH� QDFK� GHP� 7UDQVSRUW� DXV� GHP� =HOONHUQ� LQ� GDV
=\WRSODVPD�]X�UHJXODWRULVFK�DNWLYHQ�3URWHLQHQ�WUDQVODWLHUW�����6\QWKHVH�GHU�YLUDOHQ�3URWHLQH��
'LHVH� 3URWHLQH� JUHLIHQ� QDFK� LKUHP� HUQHXWHP�7UDQVSRUW� LQ� GHQ� =HOONHUQ� UHJXODWRULVFK� LQ� GLH
7UDQVNULSWLRQ� HLQ� XQG� DOV� )ROJH� ZHUGHQ� ZHLWHUH� P51$�0ROHN�OH� JHELOGHW�� =XP� DQGHUHQ
ZHUGHQ� GLH� P51$�0ROHN�OH� QDFK� GHP� 7UDQVSRUW� LQ� GDV� =\WRSODVPD� LQ� YLUDOH� 6WUXNWXU�
SURWHLQH�XPJHZDQGHOW�RGHU�DOV�9LUXVJHQRP�YHUZHQGHW��'DV�9LUXVJHQRP�XQG�GLH�YLUDOHQ�3UR�
WHLQH� ODJHUQ� VLFK� DQ�GHU�=\WRSODVPDPHPEUDQ�]XVDPPHQ��ZRUDXI� HV� ]X� HLQHU�.QRVSXQJ�XQ�
UHLIHU�9LUXVSDUWLNHO� DQ� GHU� =HOOREHUIOlFKH� NRPPW��'LH�5HLIXQJ� ]X� LQIHNWL|VHQ�9LUHQ� HUIROJW
�EHU�GLH�6SDOWXQJ�YLUDOHU�9RUOlXIHUSURWHLQH�GXUFK�GLH�YLUDOH�3URWHDVH�����$XIEDX�XQG�.QRVS�
XQJ���'LH�VR�JHELOGHWHQ�LQIHNWL|VHQ�9LUXVSDUWLNHO�ZHUGHQ�DXV�GHU�=HOOH�DXVJHVFKOHXVW�XQG�VLQG
QXQ�LQ�GHU�/DJH��ZHLWHUH�=HOOHQ�]X�LQIL]LHUHQ��8P�QXQ�LQ�GLHVHQ�5HSOLNDWLRQV]\NOXV�PHGLND�
PHQW|V� HLQJUHLIHQ� ]X� N|QQHQ�� ZXUGHQ� YHUVFKLHGHQDUWLJH� .RQ]HSWH�� ZHOFKH� JDQ]� EHVWLPPWH
9RUJlQJH�LP�+,9�5HSOLNDWLRQV]\NOXV�LQKLELHUHQ��HQWZLFNHOW�>�������@�(LQH�0|JOLFKNHLW�EHVWHKW
GDULQ�� GLH�$QKHIWXQJ� GHV�+,�9LUXV� DQ� GHQ�&'��5H]HSWRU� GHU�:LUWV]HOOH� ]X� LQKLELHUHQ��'DV
(LQGULQJHQ�GHV�9LUXV�ZLUG� VRPLW�YHUKLQGHUW��(LQ�ZHLWHUHU�$QVDW]�XPID�W�GLH�+HPPXQJ�GHV
YLUXVHLJHQHQ� (Q]\PV� 5HYHUVH� 7UDQVNULSWDVH� �57��� ZRGXUFK� GLH� 8PZDQGOXQJ� GHU� YLUDOHQ
51$�LQ�'1$�XQWHUEXQGHQ�ZLUG��'LH�%LQGXQJ�YRQ�7ULSHO�+HOLFHV�GXUFK�2OLJRQXFOHRWLGH�DQ
GHU�YLUDOHQ�'1$�YHUKLQGHUW� LP�GULWWHQ�6FKULWW� GHV�5HSOLNDWLRQV]\NOXV�GLH� ,QWHJUDWLRQ� LQ�GDV
:LUWVJHQRP�� :HLWHUKLQ� VWHOOW� GLH� ,QKLELHUXQJ� GHU� YLUXVHLJHQHQ� ,QWHJUDVH� GLH� YLHUWH
0|JOLFKNHLW�GDU��GLH�9HUPHKUXQJ�GHV�9LUXV�]X�VWRSSHQ��,P�I�QIWHQ�$QVDW]�N|QQHQ�$QWLVHQVH�



���(LQOHLWXQJ �

2OLJRQXFOHRWLGH� GXUFK� +\EULGLVLHUXQJ� PLW� GHU� P51$� HLQH� 'XSOH[�6WUXNWXU� DXVELOGHQ�
+LHUGXUFK� NDQQ� GLH� 7UDQVODWLRQ� GHU� YLUDOHQ� 51$� LQ� 3URWHLQH� DQ� GHQ� 5LERVRPHQ� JHKHPPW
ZHUGHQ��(LQH�ZHLWHUH�VHKU� HUIROJUHLFKH�0HWKRGH�EHVWHKW� LQ�GHU� ,QKLELWLRQ�GHU�+,9�3URWHDVH�
'XUFK� VRJHQDQQWH� 3URWHDVHLQKLELWRUHQ� N|QQHQ� GDGXUFK� GLH� QDFK� GHU� 7UDQVODWLRQ� JHELOGHWHQ
9RUOlXIHUSURWHLQH� QLFKW� LQ� YLUDOH� 6WUXNWXUSURWHLQH� JHVSDOWHQ� ZHUGHQ�� 'LH� IUHLJHVHW]HQ
9LUXVSDUWLNHO�VLQG�DXIJUXQG�GLHVHU�IHKOHQGHQ�3URWHDVH�5HDNWLRQ�QLFKW�PHKU�LQIHNWL|V�
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��� .HQQWQLVVWDQG
���� =XJHODVVHQH�+,9�0HGLNDPWH
(LQ� VHKU�ZLFKWLJHU� $VSHNW� EHL� GHU� (QWZLFNOXQJ� YRQ� DQWLYLUDOHQ�0HGLNDPHQWHQ� LVW�� GD�� GLH
QDW�UOLFKHQ� =HOOIXQNWLRQHQ� VR� ZHQLJ� ZLH� P|JOLFK� YRQ� GHQ� :LUNVWRIIHQ� EHHLQIOX�W� ZHUGHQ
VROOWHQ��$XI�*UXQG�GHVVHQ��JLEW�HV�DXI�GHP�KHXWLJHQ�$U]QHLPLWWHOPDUNW�DXVVFKOLH�OLFK�0HGL�
NDPHQWH� JHJHQ�+,9��GLH� UHODWLY� VSH]LILVFK� GLH� EHLGHQ� YLUXVHLJHQHQ�(Q]\PH�5HYHUVH�7UDQV�
NULSWDVH��57��XQG�3URWHDVH�LQKLELHUHQ��(LQ�HUVWHU�(UIROJ�ZXUGH�VFKRQ�0LWWH�GHU�DFKW]LJHU�-DKUH
PLW�GHP�1XFOHRVLGDQDORJRQ��µ�$]LGR��
��
�GLGHVR[\WK\PLGLQ����$=7��=LGRYXGLQ��5HWURYLU��
HU]LHOW��$=7��� LVW� HLQLJH�-DKUH� ]XYRU� JHJHQ�GLH�%HNlPSIXQJ�YRQ�.UHEV� HQWZLFNHOW�ZRUGHQ�
ZHLO�VFKRQ�IU�K�5HWURYLUHQ�EHNDQQW�ZDUHQ��GLH�EHL�7LHUHQ�.UHEV�DXVO|VHQ��'LHVH�6XEVWDQ]HQ
ZDUHQ� ]ZDU� JHJHQ�.UHEV� EHLP�0HQVFKHQ�ZHQLJ�ZLUNVDP�� KDWWHQ� DEHU� DQWL�UHWURYLUDOH�:LU�
NXQJ�XQG�NRQQWHQ� GDKHU� ÄGLUHNW� DXV� GHP�5HJDO³� I�U�7HVW� JHJHQ� GDV� QHXH�9LUXV� YHUZHQGHW
ZHUGHQ��'HU�:LUNPHFKDQLVPXV�GLHVHU�$UW�YRQ�:LUNVWRIIHQ�EHUXKW�DXI�GHU�,QKLELHUXQJ�GHU�5H�
YHUVHQ� 7UDQVNULSWDVH� �57��� 'DV� YHUDEUHLFKWH� 1XFOHRVLGDQDORJRQ� ZLUG� LQWUD]HOOXDU� ]XQlFKVW
PLW�+LOIH�YRQ�.LQDVHQ�]XP��µ�7ULSKRVSKDW� �173��SKRVSKRU\OLHUW��'LHVHV�KHPPW�NRPSHWLWLY
GHQ�(LQEDX�YRQ�7K\PLGLQ��µ�3KRVSKDW�XQG�I�KUW�VR�LQ�GHU�'1$�6\QWKHVH�GXUFK�9HUKLQGHU�
XQJ�GHU�%LOGXQJ�YRQ��µ��µ�3KRVSKDWGLHVWHUEU�FNHQ�]X�6WUDQJDEEU�FKHQ�
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$EELOGXQJ��� 1XFOHRVLGLVFKH�5HYHUVH�7UDQVNULSWDVH�,QKLELWRUHQ��157,�
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'DGXUFK�NDQQ�GDV�9LUXV�NHLQH�'1$�.RSLH� VHLQHU�YLUDOHQ�51$�KHUVWHOOHQ�XQG�VLFK�QLFKW� LQ
GDV�:LUWVJHQRP�LQWHJULHUHQ�
1XFOHRVLG�$QDORJD�VLQG�UHODWLY�VSH]LILVFK�I�U�GLH�YLUDOH�57��]HLJW�DOOHUGLQJV�DXFK�$IILQLWlW�]X
GHQ�6lXJHU�'1$�3RO\PHUDVHQ��VSH]LHOO�]X�GHU�]HOOXOlUHQ�3RO\PHUDVH�g�LQ�GHQ�0LWRFKRQGULHQ�
$XIJXQG�GHV�(UIROJHV�YRQ�$=7���0LWWH�GHU�DFKW]LJHU�-DKUH�ZXUGHQ�LQ�GHQ�GDUDXI�IROJHQGHQ
-DKUHQ� YHUVFKLHGHQH� ZHLWHUH� QXFOHRVLGLVFKH� 57�,QKLELWRUHQ� �157,V�� PLW� lKQOLFKHP� :LUN�
PHFKDQLVPXV�HQWZLFNHOW��)�QI�ZHLWHUH�:LUNVWRIIH�GLHVHU�.ODVVH�VLQG�EHUHLWV�DOV�$U]QHLPLWWHO
]XJHODVVHQ��=XVDPPHQ�PLW�$=7����ZHUGHQ�DX�HUGHP��µ��µ�'LGHVR[\��µ��µ�GLGHK\GURWK\PL�
GLQ��� �G�7�� 6WDYXGLQ�� =HULW���� �µ��µ�'LGHVR[\F\WLGLQ� �� �GG&�� =DOFLWDELQ��+LYLG����b�/�����
�
7KLDF\WLGLQ��� ��7&��/DPLYXGLQ��(SLYLU�����µ��µ�'LGHVR[\LQRVLQ��� �GG,��'LGDQRVLQ��9LGH[���
XQG� ����8����� �$%9��$EDFDYLU�� =LDJHQ��� HUIROJUHLFK� DP� 3DWLHQWHQ� I�U� GHQ�.DPSI� JHJHQ
$,'6�HLQJHVHW]W��$EELOGXQJ����6HLWH����
'DV�+,�9LUXV�LVW�DOOHUGLQJV�LQ�GHU�/DJH�JHJHQ�GLHVH�.ODVVH�YRQ�6XEVWDQ]HQ�EHL�0RQRWKHUDSLH�
G�K��EHL�9HUDEUHLFKXQJ�QXU�HLQHV�HLQL]LJHQ�:LUNVWRIIHV��VHKU�VFKQHOO�5HVLVWHQ]HQ�]X�ELOGHQ�>��@
$XFK�GXUFK�ZHFKVHOQGH�XQG�NRPELQLHUWH�*DEH�YHUVFKLHGHQHU�157,V�NRQQWH�GLH�(QWVWHKXQJ
YRQ� .UHX]UHVLVWHQ]HQ� QLFKW� YHUKLQGHUW� ZHUGHQ�� VR� GD�� GLH� DQIlQJOLFKHQ� (UIROJH� GHU� 57�
,QKLELWRUHQ� VFKQHOO� GHUHQ�*UHQ]HQ�DXI]HLJWH��6HLW� �����KDEHQ� ]ZHL� QHXH�.ODVVHQ� YRQ�$QWL�
+,9�:LUNVWRIIHQ�GDV�PHGL]LQLVFKH�5HSHUWRLUH�HUZHLWHUW�
'LH�VRJHQDQQWHQ�QLFKW�QXFOHRVLGLVFKHQ�57�,QKLELWRUHQ��1157,V��KHPPHQ�HEHQIDOOV�GLH�+,9�
5HSOLNDWLRQ��DOOHUGLQJV�VHW]HQ�VLH�EHL�GHU�5HYHUVHQ�7UDQVNULSWDVH��57��DQ�HLQHU�DQGHUHQ�6WHOOH
DOV� GLH� 1XFOHRVLG�$QDORJD� �157,V�� DQ�� 6LH� LQKLELHUHQ� GLH� 57� GXUFK� %LQGXQJ� DQ� HLQHU
K\GURSKREHQ�7DVFKH�LQ�GHU�1lKH�GHV�DNWLYHQ�=HQWUXPV��(LQH�GDGXUFK�EHGLQJWH�9HUlQGHUXQJ
GHU�7HUWLlUVWUXNWXU� I�KUW�]XP�9HUOXVW�GHU�(Q]\PDNWLYLWlW��'DKHU�N|QQHQ�VLH� LQ�.RPELQDWLRQ
PLW�GHQ�157,V�HLQJHVHW]W�ZHUGHQ��%LVKHU�VLQG�GUHL�:LUNVWRIIH�GLHVHU�.ODVVH�DXI�GHP�$U]QHL�
PLWWHOPDUNW�� 'HODYLULGLQ� �'/9�� 5HVFULSWRU���� 1HYLUDSLQ� �193�� 9LUDPXQH��� XQG� (IDYLUHQ]
�'03������6XVWLYD����6LH�ZHUGHQ� LQ�.RPELQDWLRQ�PLW�DQGHUHQ�:LUNVWRIINODVVHQ� HUIROJUHLFK
LQ�GHU�+$$57�HLQJHVHW]W��'RFK�QLFKW�QXU�GDV�(Q]\P�5HYHUVH�7UDQVNULSWDVH� LVW� HLQ�7DUJHW�
XP�LQ�GHQ�5HSOLNDWLRQV]\NOXV�HLQ]XJUHLIHQ�
:LH�VFKRQ�LQ�$EELOGXQJ���DXI�6HLWH���JH]HLJW��EHVLW]W�GDV�+,9�DXFK�DQGHUH�(Q]\PH��GLH�DOV
$QJULIIV]LHOH� GLHQHQ� N|QQHQ�� ,QKLELWRUHQ� GHU� ,QWHJUDVH�� GLH� ]XP� (LQEDX� GHV� YLUDOHQ� '1$�
*HQRPV� LQ� GDV� :LUWVJHQRP� Q|WLJ� LVW�� VRZLH� GHU� 3URWHDVH�� GLH� I�U� GLH� %LOGXQJ� UHLIHU�
LQIHNWL|VHU� 3DUWLNHO� HVVHQWLHOO� LVW�� VLQG� ]ZHL� KRFKHIIL]LHQWH�:LUNVWRIINODVVHQ��'XUFK� JH]LHOWH
2SWLPLHUXQJ� VLQG� LQ]ZLVFKHQ� VHFKV� 3URWHDVHLQKLELWRUHQ� �5LWRQDYLU� �1RUYLU���� $PSUHQDYLU
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�$JHQHUDVH���� ,QGLQDYLU� �&UL[LYDQ����6DTXLQDYLU� �)RUWRYDVH���� /RSLQDYLU� �$OXYLUDQ����1HOIL�
QDYLU� �9LUDFHSW���� HQWZLFNHOW�ZRUGHQ��GLH� LQ�.RPELQDWLRQVWKHUDSLH�PLW�1157,V�XQG�157,V
VHKU�HUIROJUHLFK�HLQJHVHW]W�ZHUGHQ�
'D�GLH�=DKO�GHU�0XWDWLRQHQ�XQG�GDPLW�GLH�$Q]DKO� DQ�+,9�6XEW\SHQ� VWlQGLJ� ]XQHKPHQ�� LVW
WURW]� GHU� 9LHO]DKO� YRQ� 0HGLNDPHQWHQ� GLH� 6XFKH� QDFK� ZHLWHUHQ� :LUNVWRIIHQ� XQHUOlVVOLFK�
(LQLJH�VHOWHQH�6XEW\SHQ��]XP�%HLVSLHO�GHU�6XEW\S�2�GHV�+,9����VLQG�KHXWH�VFKRQ�PLW�GHQ�GHU�
]HLW�EHNDQQWHQ�:LUNVWRIIHQ�VFKZHU�WKHUDSLHUEDU�>��@�'HVKDOE�ZLUG�GULQJHQG�QDFK�QHXHQ�:LUN�
VWRIIHQ�YHUODQJW��GLH�DQ�DQGHUHU�6WHOOH�GHV�5HSOLNDWLRQV]\NOXV�DQVHW]HQ��(LQ�KRFKDNWXHOOHV�%HL�
VSLHO�KLHUI�U�LVW�GHU�)XVLRQVLQKLELWRU�7�����GHU�VLFK�EHUHLWV�LQ�GHU�NOLQLVFKHQ�6WXGLH��3KDVH�,,�
EHILQGHW�>�����������@

���� :HLWHUH�1XFOHRVLG�$QDORJD�±�LKUH�:LUNXQJVZHLVH�XQG�(LJHQVFKDIWHQ
'LH�ELVKHU�YRUJHVWHOOWHQ�QXFOHRVLGLVFKHQ�57�,QKLELWRUHQ�VLQG�GLHMHQLJHQ��GLH�YRQ�GHU�)RRG�DQG
'UXJ�$GPLQLVWUDWLRQ��)'$��DOV�0HGLNDPHQWH� I�U�GHQ�86�DPHULNDQLVFKHQ�0DUNW�]XJHODVVHQ
VLQG�� 'DQHEHQ� JLEW� HV� YLHOH� DQGHUH� KRFKZLUNVDPH� 1XFOHRVLG�$QDORJD�� PLW� lKQOLFKHQ
0RGLILNDWLRQHQ�GHV�=XFNHUV�RGHU�GHU�%DVH��$OOHQ�LVW�JHPHLQ��GD��LKQHQ�DQ�GHU��µ�3RVLWLRQ�GHV
=XFNHUV� GLH� +\GUR[\IXQNWLRQ� IHKOW�� 2KQH� VLH� LVW� HLQH� .HWWHQYHUOlQJHUXQJ� GHU� GHV� '1$�
6WUDQJHV� EHL� GHU� UHYHUVHQ� 7UDQVNULSWLRQ� XQWHUEURFKHQ� XQG� GLH� 9HUPHKUXQJ� GHV� 9LUXV� ZLUG
GDGXUFK�JHVWRSSW��=XVlW]OLFK�ZLUNHQ�GLH��µ�7ULSKRVSKDWH�GHU�1XFOHRVLG�$QDORJD�DOV�NRPSH�
WHWLYH�,QKLELWRUHQ�GHU�57>�����@�XQG�YHUVWlUNHQ�GDGXUFK�GHQ�DQWLYLUDOHQ�(IIHNW��'RFK�QLFKW�GDV
1XFOHRVLG� VHOEVW� LVW� YHUDQWZRUWOLFK� I�U� GLH� EHREDFKWHWH� DQWLYLUDOH� :LUNXQJ�� 8P� ]X� GHP
DNWLYHQ�0HWDEROLWHQ��GHP��µ�7ULSKRVSKDW��]X�JHODQJHQ��PX��GDV�1XFOHRVLG�PLW�+LOIH�YRQ�]HOO�
HLJHQHQ�.LQDVHQ� GUHLIDFK� SKRVSKRU\OLHUW�ZHUGHQ�� (LQLJH�1XFOHRVLG�$QDORJD�ZHUGHQ� GLUHNW�
G�K���EHU�GUHL�6WXIHQ��SKRVSKRU\OLHUW��%HGLQJW�GXUFK�GLH�VWUXNWXUHOOHQ�8QWHUVFKLHGH�GHU�$QD�
ORJD� LP�9HUJOHLFK�PLW� GHQ� QDW�UOLFKHQ� �µ�'HVR[\QXFOHRVLGHQ�� LVW� HV� GXUFKDXV�P|JOLFK�� GD�
GLH�3KRVSKRU\OLHUXQJ�YHUODQJVDPW��RGHU�VRJDU�YROOVWlQGLJ� LQKLELHUW�ZLUG��$QGHUH�1XFOHRVLG�
$QDORJD� ZLHGHUXP� VHW]WHQ� GDV� JHZ�QVFKWH� �µ�7ULSKRVSKDW� HUVW� �EHU� PHKUHUH� PHWDEROLVFKH
6WXIHQ�IUHL��ZRGXUFK�]XVlW]OLFK�HLQ�HUKHEOLFKHU�7HLO�GHU�HLQJHVHW]HQ�9HUELQGXQJ�GXUFK�NDWD�
EROLVFKH�3UR]HVVH�YHUORUHQ�JHKHQ�NDQQ��(LQ�%HLVSLHO�KLHUI�U� VLQG�$QDORJD��ZHOFKH�GLH�%DVH
$GHQLQ�DOV�$JO\FRQ�EHLQKDOWHQ�

������ �µ��µ�'LGHVR[\DGHQRVLQ��GG$����XQG��
��
�'LGHVR[\LQRVLQ��GG,���
(LQ�1XFOHRVLG�$QDORJRQ��ZHOFKHV�KRKH�DQWLYLUDOH�+,9�$NWLYLWlW�DXIZHLVW��LVW��
��
�'LGHVR[\�
DGHQRVLQ��GG$�����$EELOGXQJ����6HLWH������'RFK�ZLH�EHL�DOOHQ�1XFOHRVLG�$QDORJD��GLH�JHJHQ
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GDV�+,�9LUXV�DNWLY�VLQG��PX��DXFK�LP�)DOOH�YRQ�GG$���]XQlFKVW�HLQH�%LRWUDQVIRUPDWLRQ�LQ�GDV
HQWVSUHFKHQGH��
�7ULSKRVSKDW��GG$73������VWDWWILQGHQ��$EELOGXQJ����6HLWH�����1XU�GLHVHV�LVW�LQ
GHU�/DJH��DOV�,QKLELWRU�GHV�7DUJHWHQ]\PV��GHU�UHYHUVHQ�7UDQVNULSWDVH��57���]X�ZLUNHQ�>��@�'LH
HUVWH�3KRVSKRU\OLHUXQJVVWXIH�]XP��
�0RQRSKRVSKDW��GG$03�����ZLUG�YRQ�GHQ�(Q]\PHQ�$GH�
QRVLQ�.LQDVH� �$.�� RGHU� 'HVR[\F\WLGLQ�.LQDVH� �G&.�� NDWDO\VLHUW�� 'G$� �� EHVLW]W� DOOHUGLQJV
QXU�HLQH�VHKU�JHULQJH�$IILQLWlW�]X�GLHVHQ�DNWLYLHUHQGHQ�(Q]\PHQ�>�����@�'HVKDOE�ZLUG�QXU�HLQ
7HLO�GHV�YHUDEUHLFKWHQ�GG$V���GXUFK�GLUHNWH�3KRVSKRU\OLHUXQJ�]X�GHU�:LUNVDPNHLW��(&��� ����
����m0>��@�� EHLWUDJHQ�� 6WDWW� GHVVHQ� PX�� GDV� GG$73� ��� �EHU� DQGHUH� :HJH� LQWUD]HOOXOlU
JHQHULHUW�ZHUGHQ��'HU�0HWDEROLW�GG$73�VHOEVW�]HLJW�LPPHUKLQ�LP�9HUJOHLFK�]X��µ�$]LGR��
��
�
GLGHVR[\WK\PLGLQWULSKRVSKDW��$=773��.L� �����m0�>��@�DQ�LVROLHUWHU�57�HLQHQ�lKQOLFK�VWDUNHQ
LQKLELWRULVFKHQ�(IIHNW�GHU�+,9�57��.L� ������m0��>��@� ,P�*HJHQVDW]�]X�GHQ��
��
�'LGHVR[\�
QXFOHRVLGHQ�PLW�3\ULPLGLQEDVHQ��ZLH�]XP�%HLVSLHO�$=7���XQG�G�7����XQWHUOLHJW�GG$���HLQHP
H[WHQVLYHQ�NDWDEROLVFKHQ�XQG�PHWDEROLVFKHQ�$EEDX��$EELOGXQJ����

$G

2
+2

�

+[

2
+2

�

$G

22
3

2
3

2

22

22

3
2

2

2

$G

22
3

2
3

2

22

22

$G

22
3

2

2

2

1

1+ 1

1+

2

+[

22
3

2

2

2

+[

22
3

2
3

2

22

22

3
2

2

2

� � ��

����

��

$.�G&.

�
�1XFOHR�
WLGDVH

$GHQRVLQ�
'HVDPLQDVH
�$'$�

3XULQ�1XFOHRVLG
3KRVSKRU\ODVH��313�
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$EELOGXQJ��� 0HWDEROLVPXV�YRQ�GG$���LQ�GHU�=HOOH
*HODQJW�GG$��� LQ�GLH�=HOOH��VR�ZLUG�HV� LQ�HLQHP�HUVWHQ�6FKULWW�GXUFK�GDV�(Q]\P�$GHQRVLQ�
'HVDPLQDVH� �$'$�� ]X� HWZD� ����� LQ� �
��
�'LGHVR[\LQRVLQ� �GG,�� �� XPJHZDQGHOW� �GHVDPL�
QLHUW��>�����@�'DV� ,QRVLQ�'HULYDW� GG,� �� NDQQ� QXQ� ]XP� HLQHQ� GXUFK� GLH� 3XULQ�1XFOHRVLG�3KRV�
SKRU\ODVH� �313��]X�+\SR[DQWKLQ���� �+[�� LQDNWLYLHUW�ZHUGHQ��RGHU�PLW�+LOIH�GHU��
�1XFOHR�
WLGDVH>��@�� HLQ� ]HOOHLJHQHV� (Q]\P� GHVVHQ� HQ]\PDWLVFKH� $NWLYLWlW� UHODWLY� NRQVWDQW� LQ� DOOHQ
3KDVHQ�GHV�=HOOF\FOXV�EOHLEW>�����@��ZHLWHU�]X�GG,03����NRQYHUWLHUW�ZHUGHQ��(LQH�ZHLWHUH�3KRV�
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SKRU\OLHUXQJ�]X�GG,73����NRQQWH� LQWUD]HOOXOlU�ELVKHU�QLFKW�QDFKJHZLHVHQ�ZHUGHQ��DOOHUGLQJV
ILQGHW�HLQH�5HDPLQLHUXQJ�GHV�GG,03�]X�GG$03���VWDWW��=ZHL�(Q]\PH�WUDJHQ�KLHUEHL�GD]X�EHL�
]XP�HLQHQ�GLH�$GHQ\OVXFFLQDW�6\QWKHWDVH��$66��XQG�]XP�DQGHUHQ�GLH�$GHQ\OVXFFLQDW�/\DVH
�$6/��>�����@�/HLGHU�LVW�GLHVH�.RQYHUWLHUXQJ�YRQ�GG,03�]X�GG$03�QLFKW�VHKU�HIIL]LHQW��VR�GD�
GLH�EHLGHQ�HQ]\PDWLVFKHQ�6FKULWWH��QHEHQ�GHU�REHQ�EHVFKULHEHQHQ�0RQRSKRVSKRU\OLHUXQJ�YRQ
GG$���]X�GG$03����HLQHQ�ZHLWHUHQ�VRJHQDQQWHQ��)ODVFKHQKDOV��LP�0HWDEROLVPXV�YRQ�GG$��
GDUVWHOOHQ��'LH�ZHLWHUH�3KRVSKRU\OLHUXQJ� GXUFK� ]HOOHLJHQH�.LQDVHQ� LVW� XQSUREOHPDWLVFK� XQG
OLHIHUW� �EHU� GDV� GG$��
�'LSKRVSKDW� �� �GG$'3�� GLH� JHZ�QVFKWH�� ELRDNWLYH� .RPSRQHQWH
GG$73����>�����@
1HEHQ�GHQ�YLHOHQ�PHWDEROLVFKHQ�6FKULWWHQ�LVW�GLH�H[WUHPH�6lXUHODELOLWlW�YRQ�GG$���XQG�GG,��
HLQ�ZHLWHUHU�1DFKWHLO��ZHOFKH�GLH�RUDOH�$SSOLNDWLRQ�GLHVHU�9HUELQGXQJHQ�NRPSOL]LHUW��,Q�VDX�
UHQ�0HGLHQ�ZLUG�GLH�JO\FRVLGLVFKH�%LQGXQJ�QDFK�3URWRQLHUXQJ�GHU�1��3RVLWLRQ�GHU�%DVH�JH�
VSDOWHQ��'HU�0HFKDQLVPXV�GHU�VDXUHQ�+\GURO\VH�YRQ�GG$���LVW�LQ�$EELOGXQJ����JH]HLJW��'LH
+DOEZHUWV]HLWHQ�YRQ���XQG���EHWUDJHQ����6HNXQGHQ�EHL�S+����ZDV� HWZD���������GHU�+DOE�
ZHUWV]HLW�YRQ�$GHQRVLQ�HQWVSULFKW�>��@�'XUFK�(LQI�KUXQJ�YRQ�HOHNWURQHQ]LHKHQGHQ�*UXSSHQ�DQ
GLH��
�2+�3RVLWLRQ��ZLH�]XP�%HLVSLHO�YRQ�3KRVSKDWHVWHU�*UXSSHQ��HU]LHOW�PDQ�HLQHQ�VWDELOL�
VLHUHQGHQ�(IIHNW� DXI� GLH� JO\FRVLGLVFKH�%LQGXQJ�>��@� (EHQVR� WUDJHQ�+\GUR[\JUXSSHQ>��@� RGHU
)OXRUVXEVWLWXHQWHQ>�����@� LQ� GHU�&�
� RGHU�&�
�3RVLWLRQ� ]XU�9HUOlQJHUXQJ� GHU�+DOEZHUWV]HLW� LQ
VDXUHQ�0HGLHQ�EHL�
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$EELOGXQJ��� 6SDOWXQJ�GHU�JO\FRVLGLVFKHQ�%LQGXQJ�YRQ�GG$���EHL�6lXUHHLQZLUNXQJ

������ b�'��µ��µ�'LGHVR[\��µ��µ�GLGHK\GURDGHQRVLQ��G�$����
(LQ�GHP�GG$��� VWUXNWXUHOO� lKQOLFKHV�1XFOHRVLG�$QDORJRQ� LVW��
��
�'LGHVR[\��
��
�GLGHK\GUR�
DGHQRVLQ��G�$������'HU�0HWDEROLVPXV�YRQ�G�$�HQWVSULFKW�GHP�YRQ�GG$����VLHKH�$EELOGXQJ
���6HLWH����
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$EELOGXQJ��� �
��
�'LGHVR[\��
��
�GLGHK\GURDGHQRVLQ�����G�$�
:LH�VFKRQ�LP�)DOO�YRQ��
��
�'LGHVR[\DGHQRVLQ��GG$����ILQGHW�DXFK�KLHU�HLQ�H[WUHP�VFKQHOOHU
%UXFK�GHU�JO\FRVLGLVFKHQ�%LQGXQJ�XQWHU�6lXUHNDWDO\VH�VWDWW���'DV�GDEHL�HQWVWHKHQGH�DOO\OLVFKH
&DUERNDWLRQ��YHUJO��$EELOGXQJ����6HLWH�����LVW�VHKU�YLHO�VWDELOHU�DOV�GDV�&DUERNDWLRQ�YRQ��
��
�
'LGHVR[\ULERVHQ��'HVKDOE�LVW�GLH�6WDELOLWlW�YRQ��
��
�'LGHVR[\��
��
�GLGHK\GURDGHQRVLQ��G�$�
��� EHL� S+����� QRFK� JHULQJHU� DOV� YRQ� GG$� ��� 0DQ� JHKW� GDYRQ� DXV�� GD�� GHU� LQWUD]HOOXOlUH
0HWDEROLVPXV�YRQ�G�$����GHP�YRQ�GG$���HQWVSULFKW��$EELOGXQJ����6HLWH����XQG�GDEHL�GLH�
VHOEHQ�(Q]\PH�EHWHLOLJW�VLQG�
�
��
�'LGHVR[\��
��
�GLGHK\GURDGHQRVLQ� �G�$�� ��� VHOEVW� ZHLVW� H[WUHP� XQWHUVFKLHGOLFKH� DQWL�
YLUDOH�$NWLYLWlW�JHJHQ�EHU�GHP�+,�9LUXV�DXI�MH�QDFKGHP�PLW�ZHOFKHP�=HOOW\S�GHU�7HVW�GXUFK�
JHI�KUW�ZLUG��6R�ILQGHQ�&�.��&KX�HW�DO��LQ�3%0�=HOOHQ��3HULSKHUH�PRQRQXFOHDUH�%OXW]HOOHQ�
JXWH� DQWL�+,9�$NWLYLWlW� �(&���  � �����m0>��@��� ZlKUHQG�&��0F*XLJDQ� HW� DO�� LQ�0RQRF\WHQ�
0DNURSKDJHQ� �0�0��E]Z�� LQ�&(0���=HOOHQ� QXU�Pl�LJH� DQWL�+,9�$NWLYLWlW� ILQGHQ� �(&���  
��m0>��@�E]Z��(&��� ����m0>��@���$XFK�LQ�07���=HOOHQ��(&��� �!���m0>�����@��VRZLH�LQ�$7+��
=HOOHQ��(&��� ������m0>��������@��NRQQWH�QXU�HLQH�UHODWLY�JHULQJH�DQWLYLUDOH�$NWLYLWlW�JHIXQGHQ
ZHUGHQ��:HLWHUKLQ�LVW�VRZRKO�EHL�GG$���DOV�DXFK�EHL�G�$����NHLQHUOHL�F\WRVWDWLVFKH�$NWLYLWlW
VRZRKO� LQ� PXULQHQ� DOV� DXFK� LQ� KXPDQHQ� =HOOLQLHQ� ]X� EHREDFKWHQ�>��@� &�� 0F*XLJDQ� HW� DO�
NRQQWH� DOOHUGLQJV� DXFK� ]HLJHQ�� GD�� GLH� G�$�� XQG� GG$�'HULYDWH� VHLQHU� $U\OR[\SKRVSKRU�
DPLGDW�3UR�1XFOHRWLGH�VRZRKO�JXWH�DQWL�+,9�DOV�DXFK�HUVWPDOV�JXWH�DQWL�+%9�$NWLYLWlW�DXI�
]HLJHQ��VLHKH�.DSLWHO����������6HLWH�����>��@

������ �µ�'HVR[\DGHQRVLQ��&RUG\FHSLQ����
1XFOHRVLG�$QDORJD� ILQGHQ� QLFKW� QXU� DOV� 9LUXVWDWLND� $QZHQGXQJ�� VRQGHUQ� ZHLVHQ� DXFK
DQWLEDNWHULHOOH�(LJHQVFKDIWHQ�DXI���
�'HVR[\DGHQRVLQ�����&RUG\FHSLQ��]�%��LVW�HLQ�1XFOHRVLG�
ZHOFKHV�VRZRKO�DQWLYLUDOH��DOV�DXFK�DQWLELRWLVFKH�(LJHQVFKDIWHQ�]HLJW�>��@�(V� LVW� HLQ�QDW�UOLFK
YRUNRPPHQGHV� 1XFOHRVLG�� GDV� ����� HUVWPDOV� DXV� GHP� 6FKLPPHOSLO]� &RUG\FHSV� PLOLWDULV
LVROLHUW� XQG� FKDUDNWHULVLHUW� ZXUGH�>��@� &RUG\FHSLQ� ��� LVW� LQ� GHU� /DJH� GDV� :DFKVWXP� YHU�
VFKLHGHQHU� %DNWHULHQ>�����������@�� GHV� 7XEHUNHOED]LOOXV>��@� XQG� KXPDQHU� 7XPRU]HOOHQ>��������@
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LQ�YLWUR�]X�LQKLELHUHQ��'LH�:LUNXQJVZHLVH�GLHVHV�:LUNVWRIIHV�EDVLHUW�DXI�GHU�,QKLELHUXQJ�GHU
51$�6\QWKHVH�� &RUG\FHSLQ� ZLUG� QDFK� %LRWUDQVIRUPDWLRQ� LQ� GDV� �
�7ULSKRVSKDW� DQ� GDV
�
�(QGH�GHV�51$�6WUDQJHV�HLQJHEDXW�XQG�YHUKLQGHUW�VRPLW�GHQ�ZHLWHUHQ�$XIEDX�GHU�51$�>��@
'LH�6WUXNWXU�YRQ�&RUG\FHSLQ>�����@�LVW�LQ�$EELOGXQJ���JH]HLJW�
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$EELOGXQJ��� 6WXNWXU�YRQ��
�'HVR[\DGHQRVLQ��&RUG\FHSLQ����
0LWWHOV��+�105�6SHNWURVNRSLH�E]Z��5|QWJHQVWUXNWXUDQDO\VH�NRQQWH�IHVWJHVWHOOW�ZHUGHQ��GD�
&RUG\FHSLQ�VRZRKO�LP�.ULVWDOO>��@�DOV�DXFK�LQ�/|VXQJ>��@�HLQH�&�
�HQGR��1RUWK��.RQIRUPDWLRQ
HLQQLPPW��$EELOGXQJ�����'LH�8UVDFKHQ�I�U�HLQH�EHYRU]XJWH�.RQIRUPDWLRQ�GHV�=XFNHUULQJV�LQ
1XFOHRVLGHQ� XQG� GLH� $XVZLUNXQJHQ� DXI� GLH� ELRORJLVFKH� $NWLYLWlW� E]Z�� DXI� GLH� 6XEVWUDW�
VSH]LILWlW�LQ�EH]XJ�DXI�]HOOXOlUH�(Q]\PH�ZLUG�LQ�.DSLWHO������DXI�6HLW����GLVNXWLHUW�

������ �µ�)OXRU�DUD��µ��µ�GLGHVR[\DGHQRVLQ���
�)�DUD�GG$����
'HU�$XVWDXVFK�HLQHV�:DVVHUVWRIIDWRPV�GXUFK�HLQ�)OXRUDWRP�ZXUGH�EHUHLWV�IU�K�I�U�GLH�6XFKH
QDFK�:LUNVWRIIHQ� LQ�GHU�%LRFKHPLH�XQG�PHGL]LQLVFKHQ�&KHPLH�JHQXW]W�� XP�JU|�HUH� FKHPL�
VFKH� XQG�RGHU�PHWDEROLVFKH�6WDELOLWlW� EHL� QDKH]X� JOHLFKEOHLEHQGHU� ELRORJLVFKHU�$NWLYLWlW� ]X
HU]LHOHQ�>�����@� 'LH� YHUJOHLFKEDUH� *U|�H�� GLH� HOHNWURQHQ]LHKHQGHQ� (LJHQVFKDIWHQ� XQG� GLH
JU|�HUH� 6WDELOLWlW� GHU� &�)�%LQGXQJ� LP� 9HUJOHLFK� ]XU� &�+�%LQGXQJ� VLQG� )DNWRUHQ�� GLH� GHQ
(LQVDW]�YRQ�)OXRU�LQ�ELRDNWLYHQ�0ROHN�OHQ�LQWHUHVVDQW�PDFKHQ�>��@�*OHLFK]HLWLJ�YHUXUVDFKW�HV
QXU�PLQLPDOH�VWHULVFKH�:HFKVHOZLUNXQJHQ�XQG�GLH�)lKLJNHLW�]XU�%LQGXQJ�DQ�5H]HSWRUHQ�RGHU
(Q]\PHQ� ZLUG� GDEHL� NDXP� EHHLQIOX�W�� �µ�)OXRU�DUD��µ��µ�GLGHVR[\DGHQRVLQ� ��
�)�DUD�GG$�
/RGHQRVLQ�� ��� �$EELOGXQJ� ��� 6HLWH� ���� ZXUGH� DOV� $QDORJRQ� YRQ� �
��
�'LGHVR[\DGHQRVLQ� �
HQWZLFNHOW�� XP� GLH� REHQ� EHVFKULHEHQHQ� 1DFKWHLOH� YRQ� GG$� �� ]X� HOLPLQLHUHQ� XQG� XP� HLQH
EHYRU]XJWH�.RQIRUPDWLRQ�LP�)XUDQRVHULQJ�]X�HU]LHOHQ���
�)�DUD�GG$����QLPPW�]X�IDVW�����
HLQH� &�
�HQGR� �6RXWK�� .RQIRUPDWLRQ� HLQ�� GLH� DXI� GHQ� �JDXFKH��(IIHNW� ]XU�FN]XI�KUHQ� LVW
�VLHKH�GD]X�DXFK�.DSLWHO���������6HLWH�����>��@�'LH�6XEVWLWXWLRQ�HLQHV�:DVVHUVWRIIDWRPV�GXUFK
HLQ�)OXRUDWRP�DQ�GHU�&�
�3RVLWLRQ�GHV�)XUDQRVHULQJHV�LQ�1XFOHRVLGHQ�YHUULQJHUW�GHUHQ�GXUFK
6lXUH�NDWDO\VLHUWH�FKHPLVFKH�+\GURO\VH�>�����@
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�
�)OXRU�DUD��
��
�GLGHVR[\DGHQRVLQ��
�WULSKRVSKDW���

$EELOGXQJ��� 6WUXNWXU� XQG� .RQIRUPDWLRQ� YRQ� �µ�)OXRU�DUD��µ��µ�GLGHVR[\DGHQRVLQ� ��XQG��µ�)OXRU�DUD��µ��µ�GLGHVR[\DGHQRVLQ��µ�WULSKRVSKDW���
'LHV� JLOW� EHVRQGHUV� I�U� GHQ� )DOO� GHU� 3XULQH�>��@�'LH� JO\FRVLGLVFKH� %LQGXQJ� GHU� GXUFK� )OXRU
VXEVWLWXLHUWHQ�1XFOHRVLGH��LVW�H[WUHP�VWDELOLVLHUW��ZlKUHQG�JOHLFK]HLWLJ�LP�)DOOH�YRQ��µ�)�DUD�
GG$����GHU�HQ]\PDWLVFKH�$EEDX�GXUFK�GDV�(Q]\P�$GHQRVLQ�'HVDPLQDVH�XP�GHQ�)DNWRU���
YHUODQJVDPW�ZLUG�>��@���
�)�DUD�GG$����HQWZLFNHOW�LQ�LQ�YLWUR�7HVWV\VWHPHQ�DQWLYLUDOH�$NWLYLWlW
�(&��� ����m0�07��>��@��(&��� ���m0�$7+�>�����@��(&��� ������m0�&(0��>��@���DEHU�DXFK�LQ
LQ�YLYR�7HVWV�PLW�+X�3%/�6&,'�0lXVHQ>�����@�KDW�VLFK�GDV�HQRUPH�DQWLYLUDOH�3RWHQWLDO�YRQ��
�
)�DUD�GG$�EHVWlWLJW��8QWHUVXFKXQJHQ�GHV��µ�7ULSKRVSKDWV����DXI�LVROLHUWHU�57�]HLJWHQ�ZHLWHU�
KLQ��GD���µ�)OXRU�DUD�GG$73�GHXWOLFK�LQKLELHUW��,&���57� ����m0��>��@
'HU�0HWDEROLVPXV�YRQ��
�)�DUD�GG$����LQ�GHU�=HOOH�lKQHOW�VHKU�GHP�YRQ�GG$��$EELOGXQJ���
6HLWH����,P�*HJHQVDW]�]X�GG$����ZLUG��
�)�DUD�GG$����DOOHUGLQJV�VFKOHFKWHU�]X��
�)�DUD�GG,
GHVDPLQLHUW�� $XFK� HLQH� GLUHNWH� 3KRVSKRU\OLHUXQJ� ]XP� �
�7ULSKRVSKDW� ��� LVW� GXUFK� HLQH
HIIL]LHQWHUH�0RQRSKRVSKRU\OLHUXQJ� ]XP� �
�0RQRSKRVSKDW� ��
�)�DUD�GG$03��PLW� +LOIH� GHU
(Q]\PH��
�'HVR[\F\WLGLQ�.LQDVH��G&.��E]Z��$GHQRVLQ�.LQDVH��$.��EHJ�QVWLJW�>��@�'DV�'HV�
DPLQLHUXQJVSURGXNW��
�)�DUD�GG,�ZLUG��LP�8QWHUVFKLHG�]X�GG$����QLFKW�ZHLWHU�YRQ�GHU�3XULQ�
1XFOHRVLG�3KRVSKRU\ODVH� �313�� ]X�+\SR[DQWKLQ� ��� DEJHEDXW�� (LQ� ]XVlW]OLFKHU� 9HUOXVW� GHU
+,9�DNWLYHQ�6SH]LHV�GXUFK�GLHVHQ�NDWDEROLVFKHQ�3UR]HVV�WULWW�GDGXUFK�QLFKW�HLQ�>�����@
(LQ� ZHLWHUHU� JUR�HU� 9RUWHLO� YRQ� �
�)�DUD�GG$� ��� JHJHQ�EHU� DQGHUHUHQ� 157,V� LVW�� GD�� GLH
'1$�6\QWKHVH�LQ�GHQ�0LWRFKRQGULHQ�GHU�=HOOHQ��VRJDU�EHL�9HUDEUHLFKXQJ�KRKHU�'RVHQ��QLFKW
ZHVHQWOLFK�LQKLELHUW�ZLUG�>�����@�$XV�5HVLVWHQ]�6WXGLHQ�LVW�EHNDQQW��GD���
�)�DUD�GG$�NHLQHUOHL
.UHX]UHVLVWHQ]HQ�VRZRKO�]X��
�$]LGRWK\PLGLQ� �$=7����XQG��
��
�'LGHVR[\LQRVLQ� �GG,���� DOV
DXFK�]X�GHQ�QLFKW�QXFOHRVLGLVFKHQ�57�,QKLELWRUHQ��DXIZHLVW�>��@�$X�HUGHP�ZXUGH�IHVWJHVWHOOW�
GD��HV�DXVVFKOLH�OLFK�GXUFK�SDVVLYHQ�=HOOWUDQVSRUW� LQ�GDV� ,QQHUH�GHU�=HOOH�JHODQJW�XQG�QLFKW
DXI�GDV�3XULQ�1XFOHRVLG�7UDQSRUW�&DUULHUV\VWHP� �.DSLWHO� �������6HLWH����� DQJHZLHVHQ� LVW�>��@
'LHVH�'DWHQ�KDEHQ��
�)�DUD�GG$����DOV�LQWHUHVVDQWHQ�:LUNVWRII�I�U�GLH�DQWL�+,9�7KHUDSLH�LVW
DXVJHZLHVHQ� XQG� ZXUGH� GHVKDOE� EHUHLWV� DOV� 3UlSDUDW� I�U� GLH� .RPELQDWLRQVWKHUDSLH� LQ
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NOLQLVFKHQ� 6WXGLHQ� HLQJHVHW]W�>��@� /HLGHU�PX�WH� DXIJUXQG� YRQ� DXIWUHWHQGHQ�1HEHQZLUNXQJHQ
�/HEHUWR[L]LWlW���ZHOFKH�]��7��GHQ�7RG�YRQ�3DWLHQWHQ�YHUXUVDFKWHQ��GLH�NOLQLVFKH�6WXGLH�����
JHVWRSSW�ZHUGHQ�

������ �µ�)OXRU�ULER��µ��µ�GLGHVR[\DGHQRVLQ���
�)�ULER�GG$����
'LH� .RQILJXUDWLRQ� DQ� GHU� &�
�3RVLWLRQ� KDW� QLFKW� QXU� HLQHQ� � VWDUNHQ� (LQIOX�� DXI� GLH� .RQ�
IRUPDWLRQ� GHV� 1XFOHRVLGV�� VRQGHUQ� EHHLQIOX�W� DXFK� LP� )DOO� YRQ� �
�)OXRU��
��
�GLGHVR[\�
DGHQRVLQ�GLH�DQWLYLUDOH�$NWLYLWlW��,P�*HJHQVDW]�]X��µ�)OXRU�DUD��µ��µ�GLGHVR[\DGHQRVLQ����LVW
�µ�)OXRU�ULER��µ��µ�GLGHVR[\DGHQRVLQ� ��
�)�ULER�GG$�� ��� YROONRPPHQ� DQWLYLUDO� LQDNWLY�>�����@
'LH�9HUPXWXQJ�� GD�� GLH� HQWJHJHQJHVHW]H�.RQILJXUDWLRQ� GHV� )OXRUVXEVWLWXHQWHQ� DQ� GHU� &�
�
3RVLWLRQ�I�U�GLHVHQ�(IIHNW�YHUDQWZRUWOLFK�JHPDFKW�ZHUGHQ�NDQQ��ZHLO�VLH�DXVVFKODJJHEHQG�I�U
GLH�.RQIRUPDWLRQ�GHV�=XFNHUULQJV�LVW��OLHJW�GHVKDOE�QDKH��$EELOGXQJ�����
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�
�)OXRU�ULER��
��
�GLGHVR[\DGHQRVLQ��
�WULSKRVSKDW���

$EELOGXQJ���� 6WUXNWXU� XQG� .RQIRUPDWLRQ� YRQ� �µ�)OXRU�ULER��µ��µ�GLGHVR[\DGHQRVLQ� ��XQG��µ�)OXRU�ULER��µ��µ�GLGHVR[\DGHQRVLQ��µ�WULSKRVSKDW���
(UVWDXQOLFK� LVW� MHGRFK�� GD�� GDV� �
�7ULSKRVSKDW� YRQ� ��
�)�ULER�GG$73�� ��� LQ� GHU� /DJH� LVW
LVROLHUWH�57�GHV�+,�9LUXV�]X�LQKLELHUHQ��,&��� ����m0��>��@�,P�9HUJOHLFK�]X��µ�)�DUD�GG$73
���XQWHUVFKHLGHQ�VLFK�GLH�HUKDOWHQHQ�:HUWH�XP�HLQHQ�)DNWRU�YLHU��'LHVH�%HREDFKWXQJ�Ol�W�YHU�
PXWHQ�� GD�� (Q]\PH�� GLH� DQ� GHU� 8PZDQGOXQJ� GHV� 1XFOHRVLG�$QDORJRQ� EHWHLOLJW� VLQG�� GLH
ULJLGH� &�
�HQGR� .RQIRUPDWLRQ� YRQ� ��� QLFKW� WROHULHUHQ� N|QQWHQ�� 'HVKDOE� PX�� XQWHUVXFKW
ZHUGHQ��RE�VLFK�GLH�.RQIRUPDWLRQ�ZlKUHQG�GHU�%LRWUDQVIRUPDWLRQ�]XP��
�7ULSKRVSKDW�lQGHUW
XQG� DQ�ZHOFKHU� 6WHOOH� LP�0HWDEROLVPXV� YRQ� �
�)�ULER�GG$���� VLFK� GHU� OLPLWLHUHQGH� 6FKULWW
EHILQGHW�
���� 'DV�3URGUXJ�.RQ]HSW
'HU� YRQ�$��$OEHUW� HLQJHI�KUWH� %HJULII� �3URGUXJ�� EHVFKUHLEW� HLQH� SKDUPDNRORJLVFK� LQDNWLYH
9HUELQGXQJ��GLH�GXUFK�HLQHQ�PHWDEROLVFKHQ�8PZDQGOXQJVSUR]HVV��$NWLYLHUXQJ��LQ�HLQHQ�DN�
WLYHQ�:LUNVWRII��EHUI�KUW�ZLUG�>�����@�'LHVH�$NWLYLHUXQJ�NDQQ�VRZRKO�YRU��ZlKUHQG�RGHU�DEHU
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DXFK�QDFK�GHU�$XIQDKPH�VWDWWILQGHQ�� ,GHDOHUZHLVH�ZLUG�GHU�DNWLYH�:LUNVWRII� HUVW� DQ� VHLQHP
VSH]LILVFKHQ�:LUNRUW�LP�.|USHU�IUHLJHVHW]W��'LH�GD]X�QRWZHQGLJHQ�$NWLYLHUXQJVPHFKDQLVPHQ
N|QQHQ�HQ]\PDWLVFK��DEHU�DXFK�FKHPLVFK�]�%��XQWHU�+\GURO\VH�DEODXIHQ��8P�GHQ�9RUDXVVHW]�
XQJHQ�HLQHV�3URGUXJV�]X�JHQ�JHQ��P�VVHQ�IROJHQGH�%HGLQJXQJHQ�HUI�OOW�VHLQ�>��@
D�� $XVUHLFKHQGH�+\GURSKLOLH��XP�LP�%OXWVHUXP�JHO|VW�]X�ZHUGHQ�
E�� $XVUHLFKHQG�KRKH�6WDELOLWlW��GD�HV�VHLQHQ�HLJHQWOLFKHQ�:LUNRUW�HUUHLFKHQ�PX��
F�� $XVUHLFKHQG�JUR�H�/LSKRSKLOLH��GD�HV�GLH�=HOOPHPEUDQ�SDVVLHUHQ�PX��
G�� )UHLVHW]XQJ�GHV�:LUNVWRIIHV�DXI�FKHPLVFK�RGHU�HQ]\PDWLVFK�LQGX]LHUWHU�%DVLV�
H�� 'LH�DEJHVSDOWHQH�+LOIVNRPSRQHQWH�GDUI�QLFKW�WR[LVFK�VHLQ�
(LQ� 3URGUXJ� VROOWH� VRPLW� GLH� %LRYHUI�JEDUNHLW� YHUEHVVHUQ�� GLH� LQWUD]HOOXOlUH� )UHLVHW]XQJ
HUK|KHQ�XQG�HLQH�YHUEHVVHUWH�3KDUPDNRNLQHWLN�GHV�:LUNVWRIIHV�HU]LHOHQ��'DGXUFK�HUKlOW�PDQ
GLH�0|JOLFKNHLW��:LUNVWRIIH�GHP�.|USHU�GDU]XELHWHQ�� GLH� LKUHQ�:LUNRUW� XQWHU�GHQ� JlQJLJHQ
$SSOLNDWLRQVIRUPHQ�QLFKW�HUUHLFKHQ�N|QQHQ�RGHU�XQWHU�SK\VLRORJLVFKHQ�%HGLQJXQJHQ�LQVWDELO
VLQG��'LH�HLQIDFKVWH�)RUP�HLQHV�3URGUXJV� LVW�GDV�VRJHQDQQWH��=ZHL�.RPSRQHQWHQ�3URGUXJ��
+LHU� ZLUG� GHU�:LUNVWRII� GXUFK� QXU� HLQHQ� OLSRSKLOHQ� &DUULHU� PDVNLHUW�� 'HU�:LUNVWRII� LVW� LQ
GLHVHU� )RUP� ]XQlFKVW� Y|OOLJ� LQDNWLY� XQG� ZLUG� HUVW� QDFK� GHU� $EVSDOWXQJ� GHU� 0DVNH� GXUFK
VSRQWDQH�RGHU�HQ]\PDWLVFKH�5HDNWLRQ�ZLHGHU�LQ�VHLQHU�DNWLYHQ�)RUP�IUHLJHVHW]W�>�����@

:LUNVWRII
�L�Q�D�N�W�L�Y�

$NWLYLHUXQJ :LUNVWRII 0DVNH�

�D�N�W�L�Y�
0DVNH

$EELOGXQJ���� =ZHL�.RPSRQHQWHQ�3URGUXJ�6\VWHPH
(LQ� GUHLWHLOLJHV�&DUULHU�3URGUXJ� 6\VWHP� �'UHL�.RPSRQHQWHQ�3URGUXJ� 6\VWHP�� XQWHUVFKHLGHW
VLFK�YRQ�HUVWHUHP�GXUFK�HLQ�]XVlW]OLFKHV�%U�FNHQJOLHG��EHU�ZHOFKHV�GLH�&DUULHUNRPSRQHQWH
PLW�GHP�:LUNVWRII�YHUNQ�SIW�LVW�>��@

0DVNH�, 0DVNH�,, :LUNVWRII
�L�Q�D�N�W�L�Y�

$NWLYLHUXQJ

VSRQWDQ

0DVNH�,, :LUNVWRII 0DVNH�

:LUNVWRII�0DVNH�,,

�L�Q�D�N�W�L�Y�

�D�N�W�L�Y�



$EELOGXQJ���� 'UHL�.RPSRQHQWHQ�3URGUXJ�6\VWHP



�� ���.HQQWQLVVWDQG

'LH�0DVNH�EHVWHKW�KLHUEHL�DXV�]ZHL�.RPSRQHQWHQ��GLH�LQ�LKUHU�6SDOWXQJ�YRQ�GHP�:LUNVWRII
YRQHLQDQGHU�DEKlQJLJ�VLQG��'HVKDOE�LVW�GHU�)UHLVHW]XQJVPHFKDQLVPXV�HLQ�DQGHUHU��ZREHL�DEHU
ZLH�VFKRQ�EHLP�=ZHL�.RPSRQHQWHQ�3URGUXJ�6\VWHP�DXFK�GHU�PDVNLHUWH�:LUNVWRII�QLFKW�DNWLY
LVW��'XUFK� HLQH� HUVWH� HQ]\PDWLVFKH� RGHU� FKHPLVFKH�5HDNWLRQ�ZLUG� GHU� HUVWH�7HLO� GHU�0DVNH
DEJHVSDOWHQ�XQG�GLH�$EVSDOWXQJ�GHU�]ZHLWHQ�0DVNH�GXUFK�GLHVH�3ULPlUUHDNWLRQ�DNWLYLHUW�E]Z�
LQGX]LHUW��'LHVH�]ZHLWH��VSRQWDQ�YHUODXIHQGH�5HDNWLRQ�VHW]W�GDQQ�GHQ�:LUNVWRII�IUHL�
(LQH�JDQ]�DQGHUH�$UW�YRQ�3URGUXJV� VLQG� VROFKH�� GLH� DXI�GHP�3ULQ]LS�GHU�%LRWUDQVIRUPDWLRQ
EHUXKHQ�� 6LH� HQWKDOWHQ� GHQ�:LUNVWRII� QLFKW� LQ� LQDNWLYHU� )RUP�� VRQGHUQ� LQ� )RUP� HLQHV� 9RU�
OlXIHUPHWDEROLWHQ�PLW�HLQHU�YRQ�GHU�DNWLYHQ�)RUP�DEZHLFKHQGHQ�6WUXNWXU�

9RUOlXIHU�PHWDEROLW %LRWUDQVIRUPDWLRQ :LUNVWRII
�D�N�W�L�Y��L�Q�D�N�W�L�Y�

$EELOGXQJ���� %LRWUDQVIRUPDWLRQV�3URGUXJ
'XUFK� HLQIDFKHV� $EVSDOWHQ� HLQHU� .RPSRQHQWH� JHOLQJW� HV� GHVKDOE� QLFKW� GHQ� :LUNVWRII
IUHL]XVHW]HQ��6WDWWGHVVHQ�PX��GXUFK�PROHNXODUH�0RGLILNDWLRQ�GHU�9RUOlXIHUPHWDEROLW�]X�HLQHU
QHXHQ� 9HUELQGXQJ� WUDQVIRUPLHUW� ZHUGHQ�� GLH� HUVW� GDGXUFK� LQ� GHQ� DNWLYHQ�:LUNVWRII� XPJH�
ZDQGHOW�ZLUG��(LQ�SURPLQHQWHV�%HLVSLHO�KLHUI�U�LVW�GDV�$QDOJHWLND�XQG�$QWLSKORJLVWLFD�$FHW\O�
VDOLF\OVlXUH��+DQGHOVQDPH�$VSLULQÇ���ZHOFKHV�QDFK�RUDOHU�$XIQDKPH�LP�3ODVPD�VFKQHOO�]XU
6DOLF\OVlXUH�ELRWUDQVIRUPLHUW�ZLUG�>��@

������ 3URGUXJ�6\VWHPH�I�U�1XFOHRVLG��µ�0RQRSKRVSKDWH
3URGUXJ�6\VWHPH�I�U�1XFOHRVLG�0RQRSKRVSDWH��1XFOHRWLGH��VLQG�LQ�GHU�DQWLYLUDOHQ�7KHUDSLH
GHVKDOE�YRQ�KRKHP�,QWHUHVVH��GD�HLQH�GLUHNWH�9HUDEUHLFKXQJ�GHU�0RQRSKRVSKDWH�DXIJUXQG�GHU
EHLGHQ�QHJDWLYHQ�/DGXQJHQ�DP�3KRVSKDWUHVW�QLFKW�HUIROJHQ�NDQQ��$X�HUGHP�NDQQ�GXUFK�HLQ
VROFKHV� 3URGUXJ� GHU� PHWDEROLVFKH� XQG� RIW� DXFK� OLPLWLHUHQGH� 6FKULWW� YRP� 1XFOHRVLG� ]XP
1XFOHRWLG�XPJDQJHQ�ZHUGHQ�
,P�)DOO�YRQ�1XFOHRWLGHQ�P�VVHQ�JOHLFK�]ZHL�3KRVSKRUVlXUH�)XQNWLRQHQ�GXUFK�5HDNWLRQ�PLW
HLQHP�$ONRKRO�JHVFK�W]W�ZHUGHQ��(UIROJW�GLHV�GXUFK�HLQH�9HUHVWHUXQJ�PLW�GHPVHOEHQ�$ONRKRO
�=ZHL�.RPSRQHQWHQ�3URGUXJ�6\VWHP��� VR�ZLUG� GHU� HQWVWDQGHQH� 3KRVSKDWWULHVWHU� ]ZDU� HLQHQ
DONRKROLVFKHQ� 5HVW� GXUFK� VSRQWDQH� +\GURO\VH� DEVSDOWHQ�� DEHU� GHU� YHUEOHLEHQGH� 3KRVSKDW�
GLHVWHU�ZlUH�JHJHQ�EHU�HLQHU�]ZHLWHQ�K\GURO\WLVFKHQ�6SDOWXQJ�]XP�1XFOHRWLG�VWDELO�>�����@�(LQ
]XVlW]OLFKHV� 3UREOHP�� GDV� EHL� GHU� +\GURO\VH� YRQ� 3KRVSKDWGLHVWHUQ� DXIWULWW�� LVW� GLH� 3VHXGR�
URWDWLRQ�GHV�3KRVSKRUDWRPV��(V�NDQQ�GDGXUFK�]X�HLQHU�QLFKW�JHZROOWHQ�$EVSDOWXQJ�GHV�1XF�
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OHRVLGV�NRPPHQ�>��@�'HU�:LUNVWRII��GDV�0RQRSKRVSKDW��N|QQWH�LQ�VROFK�HLQHP�)DOO�QXU�GXUFK
HQ]\PDWLVFKH�+\GURO\VH�HUKDOWHQ�ZHUGHQ�
)�U� 1XFOHRVLG�0RQRSKRVSKDWH� LVW� GDV� 'UHL�.RPSRQHQWHQ�3URGUXJ� 6\VWHP� ZHLWDXV� YRUWHLO�
KDIWHU��+LHU�N|QQHQ�]ZHL�JOHLFKH�RGHU�DXFK�YHUVFKLHGHQH�0DVNLHUXQJVJUXSSHQ� LQ�GHQ�3KRV�
SKDWPRQRHVWHU� NRYDOHQW� HLQJHI�KUW�ZHUGHQ��ZREHL� GLH� REHQ� HUZlKQWHQ� 3UREOHPH� GHV� =ZHL�
.RPSRQHQWHQ�3URGUXJ� 6\VWHPV� QLFKW� DXIWUHWHQ�� %HL� HLQHU� HUVWHQ� $NWLYLHUXQJ�ZLUG� HLQH� GHU
EHLGHQ� OLSRSKLOHQ� 0DVNHQ� DEJHVSDOWHQ�� 'LHV� LVW� VRZRKO� HQ]\PDWLVFK� DOV� DXFK� FKHPLVFK
�K\GURO\WLVFK��P|JOLFK��'HU� LQWHUPHGLlU�JHELOGHWH�3KRVSKDWGLHVWHU�]HUVHW]W� VLFK�QXQ� LQ�HLQHU
VSRQWDQ�DEODXIHQGHQ�5HDNWLRQ�]XP�JHZ�QVFKWHQ�:LUNVWRII��1XFOHRWLG��
,Q� GHU� /LWHUDWXU� VLQG� HLQLJH� 3URGUXJ�.RQ]HSWH� I�U� GLH� )UHLVHW]XQJ� YRQ� 1XFOHRWLGHQ�
VRJHQDQQWH� 3UR�1XFOHRWLG�.RQ]HSWH� EHNDQQW�>��������@� ,P� IROJHQGHQ� ZHUGHQ� HLQLJH� %HLVSLHOH
NXU]�YRUJHVWHOOW�

�������� 3UR�1XFOHRWLG�.RQ]HSWH
$XV� GHU� /LWHUDWXU� VLQG� PHKUHUH� 3UR�1XFOHRWLG�.RQ]HSWH� EHNDQQW�� GLH� DXVVFKOLH�OLFK� DXI
HQ]\PDWLVFKHU� )UHLVHW]XQJ� GHV� 1XFOHRWLGV� EHUXKHQ�� +LHUEHL� ZLUG� GLH� NDWDO\WLVFKH�:LUNXQJ
YRQ�(VWHUDVHQ�RGHU�3KRVSKRUDPLGDVHQ�DXVJHQXW]W��,P�$EELOGXQJ����VLQG�GLH�3UR�1XFOHRWLGH
HLQLJHU� $UEHLWVJUXSSHQ� GDUJHVWHOOW�� 'LH� YRQ� '�� )DUTXKDU� HW� DO�� 8QWHUVXFKWHQ� %LV�SLYDOR\O�
R[\PHWK\O��QXFOHRVLGSKRVSKDWHQ� �%LV�320��1XFOHRWLGH�� ��� ZXUGHQ� ELVKHU� I�U� �
��
�'LGHV�
R[\XULGLQ>��@��I�U�$=7��>��@��I�U�GDV�DQWL�+HUSHV�9LUXV�XQG�DQWL�+,9�DNWLYH������3KRVSKRQ\O�
PHWKR[\HWK\O�DGHQLQ� �30($�>��@� XQG� I�U� GDV� DQWLWXPRU� DNWLYH� ��)OXRU��
�GHVR[\XULGLQ
�)G8�>��@� XQWHUVXFKW��(LQ�1DFKWHLO� GLHVHV�3UR�1XFOHRWLG�.RQ]HSWHV�EHVWHKW� LQ� GHU� ]ZHLPDOLJ
]X� GXUFKODXIHQGHQ� (VWHUDVH�$NWLYLHUXQJ�� GD� GHU� LQWHUPHGLlU� JHELOGHWH� 3KRVSKDWGLHVWHU
DXIJUXQG�VHLQHU�QHJDWLYHQ�/DGXQJ�QXU�QRFK�HLQ� VFKOHFKWHV�6XEVWUDW� I�U�GLH�&DUER[\HVWHUDVH
LVW�>��@�=XGHP� LVW� GLH�)UHLVHW]XQJ�YRQ�)RUPDOGHK\G� DXIJUXQG�GHVVHQ�7R[L]LWlW� YRQ�1DFKWHLO�
'LH�%LV�320�30($�9HUELQGXQJ��$GHIRYLU�'LSLYR[LO��3UHYHRQ���ZLUG�EHUHLWV�HUIROJUHLFK�LQ
NOLQLVFKHQ�6WXGLHQ�XQWHUVXFKW��ZREHL�GHU�DXVVFKODJJHEHQGH�)DNWRU�LQ�GHU�EHVVHUHQ�%LRYHUI�J�
EDUNHLW�YRQ�30($�OLHJW�>��@
:HLWHUH�HQ]\PDWLVFK�DNWLYLHUEDUH��GUHLWHLOLJH�3UR�1XFOHRWLG�.RQ]HSWH� VLQG�GLH�YRQ�-��/��,P�
EDFK� HQWZLFNHOWHQ� %LV�6�$FHW\O���WKLRHWK\O��SKRVSKDWWULHVWHU� �6$7(��>��@� 'DV� %LV�6$7(��
3UR�1XFOHRWLG�.RQ]HSW�ZXUGH� EHUHLWV� DXI� GLH�1XFOHRVLGH�$=7>�����@��G�7>��@�� GG$>�����@��b�/�
GG$>��@�� LVR�GG$>��@� b�/�)GG&>���@, b�/�)'�&>���@�� )G8>���@�� GG8>���@�� GG&�>���@� �7&�>���@�$FL�
FORYLU>�������@�XQG�30($>���@�DQJHZHQGHW�
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$EELOGXQJ���� 3UR�1XFOHRWLG�.RQ]HSWH�YRQ�'��)DUTXKDU����� -��/�� ,PEDFK�����6��)UHHPDQ����&��0F*XLJDQ����XQG�&�5��:DJQHU���
+LHUEHL� HUIROJW� GLH� HQ]\PDWLVFKH� $NWLYLHUXQJ� GXUFK� HLQH� &DUER[\HVWHUDVH�� 'LH� 6WDELOLWlW
GLHVHU�(VWHU�3URGUXJV�ZLUG�YRQ�VWHULVFKHQ�XQG�HOHNWURQLVFKHQ�)DNWRUHQ�EHVWLPPW��+LHUEHL�KDW
VLFK�JH]HLJW��GD��GLH�VWHULVFK�DQVSUXFKVYROOH�WHUW�%XW\O�*UXSSH�GLH�HQ]\PDWLVFKH�6WDELOLWlW�GHU
%LV�W�%X6$7(��3URGUXJV�HUK|KW��ZDV�VLFK�J�QVWLJ� LP�+LQEOLFN�DXI�HLQH� LQ�YLYR�$QZHQGXQJ
DXVZLUNW��'HU�0HWDEROLVPXV�GHU�%LV�W�%X6$7(��9HUELQGXQJHQ����ZXUGH�DXVUHLFKHQG�VRZRKO
LQ�YLWUR�DOV�DXFK�EHUHLWV�LQ�YLYR�GRNXPHQWLHUW>��������������@���'HU�1DFKWHLO�GLHVHV�3URGUXJ�.RQ�
]HSWHV�EHVWHKW�GDULQ��GD��SUR�1XFOHRWLG�QHEHQ�]ZHL�0ROHN�OHQ�&DUERQVlXUH�DXFK�]ZHL�0ROH�
N�OH�GHV�EHL�0lXVHQ�RGHU�5DWWHQ�WR[LVFK�ZLUNHQGHQ�(SLVXOILGV�IUHLJHVHW]W�ZHUGHQ�>���@
:LH� ]XYRU� EHL� GHQ� %LV�320��6\VWHPHQ� VWHOOW� DXFK� KLHU� GHU� HUKDOWHQH� 3KRVSKDWGLHVWHU� HLQ
VFKOHFKWHV�6XEVWUDW�I�U�GLH�&DUER[\HVWHUDVH�GDU��:HLWHUH�1DFKWHLOH�EHVWHKHQ�LQ�GHU�VFKOHFKWHQ
+\GURSKLOLH� XQG� GHU� GDPLW� VFKOHFKWHQ� %LRYHUI�JEDUNHLW� GHU� %LV�6$7(��9HUELQGXQJHQ�� 8P
GLHVH� 1DFKWHLOH� ]X� EHVHLWLJHQ�� ZXUGH� DQVWHOOH� HLQHU� GHU� EHLGHQ� 6$7(�*UXSSHQ� HLQH� DQGHUH
HQ]\PDWLVFK� ODELOH� *UXSSH� YHUZHQGHW�� =XP� HLQHQ� ZXUGH� HLQH� 6$7(�*UXSSH� GXUFK� HLQHQ
$U\O�6XEVWLWXHQWHQ�HUVHW]W>�����������@��ZDV�]XU�)ROJH�KDW��GD��GLH�)UHLVHW]XQJ�GHV�1XFOHRWLGV�LP
]ZHLWHQ�6FKULWW�QLFKW�GXUFK�HLQH�&DUER[\HVWHUDVH�VRQGHUQ�GXUFK�HLQH�3KRVSKRGLHVWHUDVH�HLQ�
JHOHLWHW�ZLUG��+LHUGXUFK�ZXUGH�HEHQVR�GLH�+\GURSKLOLH�GHU�9HUELQGXQJHQ�HUK|KW�� DOOHUGLQJV
LVW� GLH� HU]LHOWH� DQWLYLUDOH� $NWLYLWlW� LQ� &(0�7.��=HOOHQ� VFKOHFKWHU� DOV� GLH� GHU� 0RGHOOYHU�
ELQGXQJ�%LV�W%X6$7(��>���@�=XP�DQGHUHQ�ZXUGH�HLQH�3KRVSKRUDPLGDW�*UXSSH�YHUZHQGHW�GLH
&��0F*XLJDQ�I�U�VHLQ�3UR�1XFOHRWLG�.RQ]HSW�HQWZLFNHOW�KDW��VLHKH�$EELOGXQJ�����6HLWH�����
%HL�GLHVHU�$UW�3UR�1XFOHRWLGHQ�QXW]W�PDQ�I�U�GHQ�]ZHLWHQ�6FKULWW�GLH�3KRVSKRUDPLGDVH��'LHVH
6$7(�3KRVSKRUDPLGDW�'LHVWHU� ZXUGHQ� DXI� LKUH� DQWL�+,9� $NWLYLWlW� XQG� DXI� LKUHQ
)UHLVHW]XQJVPHFKDQLVPXV� KLQ� XQWHUVXFKW�>�������@� ,Q� QHXHVWHQ� $UEHLWHQ� ZXUGHQ� W%X6$7(�
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DON\ODPLQSKRVSKRUDPLGDW�'LHVWHU�PLW�XQWHUVFKLHGOLFKHU�%DVL]LWlW�XQG�VWHULVFKHQ�(LJHQVFKDI�
WHQ�XQWHUVXFKW�>���@�:HLWHUKLQ�ZXUGH�HLQ�ELV�6$7(��$=703�3URGUXJ�PLW�HLQ�]ZHL�+\GUR[\�
JUXSSHQ�V\QWKHWLVLHUW�XQG�DXI� LQ�YLWUR�DQWL�+,9�$NWLYLWlW��6WDELOLWlW�XQG�RUDOH�$XIQDKPH�KLQ
XQWHUVXFKW�>���@�+LHUEHL�KDEHQ�GLH�+\GUR[\�*UXSSHQ�GLH�3RODULWlW�XQG�GDPLW�DXFK�GLH�:DVVHU�
O|VOLFKNHLW�GHU�9HUELQGXQJHQ�H[WUHP�HUK|KW��DX�HUGHP�LVW�NRQQWH�HLQH�KRKH�HQ]\PDWLVFKH�6WD�
ELOLWlW�JHJHQ�EHU�(VWHUDVHQ�IHVWJHVWHOOW�ZHUGHQ��(LQH�P|JOLFKH�RUDOH�$XIQDKPH�GHU�9HUELQG�
XQJHQ�ZXUGHQ�PLW�+LOIH�HLQHV�LQ�YLWUR�0RGHOV�DQ�&DFR���0RQROD\HU�=HOOHQ�XQWHUVXFKW�
'LH� %LV����$F\OR[\EHQ]\O��3KRVSKDWWULHVWHU>��@���� YRQ� 6�� )UHHPDQ� VWHOOHQ� HLQH�0|JOLFKNHLW
GDU��DQLRQLVFKH�=ZLVFKHQVWXIHQ�DOV�6XEVWUDWH�I�U�(VWHUDVHQ�]X�YHUEHVVHUQ�>���������������@�+LHUEHL
ZXUGH�GHU�$EVWDQG�]ZLVFKHQ�GHP�5HDNWLRQV]HQWUXP�GHU�&DUER[\HVWHUDVH�XQG�GHU�DQLRQLVFKHQ
3KRVSKDWJUXSSH� GXUFK� (LQI�KUXQJ� HLQHU� $F\OR[\EHQ]\O�*UXSSH� �6SDFHU�� YHUJU|�HUW�� 'HU
1DFKWHLO�GHV�(Q]\PV�EHVWHKW�GDULQ��GD��LQ�XQPLWWHOEDUHU�8PJHEXQJ�GHV�DNWLYHQ�=HQWUXPV�HLQ
%HQ]\ONDWLRQ�HQWVWHKW��'LHV�NDQQ�]X�XQHUZ�QVFKWHQ�1HEHQUHDNWLRQHQ�DP�(Q]\P�I�KUHQ�
'DV� YRQ� &�� 0F*XLJDQ� HQWZLFNHOWH� 3URGUXJ�6\VWHP�� EHUXKW� DXI� GHU� %DVLV� YRQ� $U\OR[\�
SKRVSKRUDPLGDWHQ�����'LHVH�VHW]HQ�VLFK�QHEHQ�GHP�1XFOHRWLG�DXV�HLQHP�3KHQRO�'HULYDW�XQG
HLQHP� (VWHU� HLQHU�a�$PLQRVlXUH� ]XVDPPHQ�� 'LHVHV� .RQ]HSW� ZXUGH� DXI� HLQH� 9LHO]DKO� YRQ
DQWLYLUDO�DNWLYHQ�1XFOHRVLGHQ��ZLH�$=7��>���@��G�7��>���@���7&��>���@��GG$��>��@��G�$����>������@�
$FLFORYLU>���@��30($>���@�XQG�303$>���@�DQJHZDQGW��'HU�0HWDEROLVPXV�GLHVHU�9HUELQGXQJV�
NODVVH�ZXUGHQ� LP� )DOO� GHU� G�7�$U\OR[\SKRVSKRUDPLGDWHVWHU�PLW� +LOIH� YRQ� UDGLRDNWLY�PDU�
NLHUWHQ� 9HUELQGXQJHQ� XQWHUVXFKW�>���@� (LQ� 7HLO� GHV� +\GURO\VHPHFKDQLVPXV� NRQQWH� GXUFK
+\GURO\VHVWXGLHQ� LQ� ELRORJLVFKHQ� 0HGLHQ� DXIJHNOlUW� ZHUGHQ�>�������@� ,QWHUHVVDQW� VLQG� GLH
6WUXNWXU�$NWLYLWlWVEH]LHKXQJHQ��GLH�PDQ�I�U�GLHVH�3URGUXJ�6\VWHPH�JHIXQGHQ�KDW��6R� LVW�GLH
*HJHQZDUW�HLQHU�a�$PLQRVlXUH�]�%��HVVHQWLHOO�I�U�GLH�ELRORJLVFKH�$NWLYLWlW�>�������@�ZREHL�GLH
9DULDWLRQ�YRQ�a�$PLQRVlXUHQ�JH]HLJW�KDW��GD��GLH�/�$ODQLQ�9HUELQGXQJ�LP�*HJHQVDW]�]X�GHQ
XQQDW�UOLFKHQ�'�'HULYDWHQ� GLH�PLW�$EVWDQG� EHVWHQ� (UJHEQLVVH� LQ� EH]XJ� DXI� GHUHQ�$NWLYLWlW
HUUHLFKWH�>�����������@� ,Q�QHXHVWHQ�$UEHLWHQ�ZXUGH�DOOHUGLQJV�DXFK�JHIXQGHQ��GD��GHU�/�$ODQLQ�
5HVW�GXUFKDXV�GXUFK�XQQDW�UOLFKH�$PLQRVlXUHQ�HUVHW]W�ZHUGHQ�NDQQ�RKQH�GDEHL�GLH�DQWLYLUDOH
$NWLYLWlW�]X�YHUOLHUHQ�>���@�9HUVFKLHGHQH�&DUER[\OHVWHUJUXSSHQ�DP�/�$ODQLQ�5HVW�ZLHVHQ�PLW
HLQLJHQ� $X�QDKPHQ� �]��%�� WHUW�%XW\O�(VWHU�� EHL� XQWHUVFKLHGOLFKHQ� (VWHUDVH�6WDELOLWlWHQ� JXWH
DQWLYLUDOH�$NWLYLWlW�DXI�>���@�$X�HUGHP�ZXUGHQ�6XEVWLWXHQWHQ�LP�$U\O�5HVW�YRQ�G�7�3KRVSKRU�
DPLGDWHQ� HLQJHI�KUW��ZREHL� HLQH�.RUUHODWLRQ� ]ZLVFKHQ� /LSKRSKLOLH� XQG� DQWLYLUDOHU�$NWLYLWlW
IHVWJHVWHOOW� ZXUGH�>���@� (LQ� 1DFKWHLO� GLHVHU� 9HUELQXQJHQ� VLQG� ]XP� HLQHQ� GHUHQ� VFKOHFKWH
:DVVHUO|VOLFKNHLW� XQG� GLH�7R[L]LWlW� GHV� IUHLJHVHW]WHQ� 3KHQROV�� (V�ZXUGH� YHUVXFKW�� GDV� 3UR�
EOHP� GHU� JHULQJHQ� +\GURSKLOLH� GHU� 9HUELQGXQJHQ� GXUFK� 3RO\HWKHU�6XEVWLWXHQWHQ� LP� $U\O�
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5LQJ� ]X� O|VHQ��ZlKUHQG� GHU� (UVDW]� GHV� 3KHQRO�5HVWHV� GXUFK� HLQ� 7\URVLQ�5HVW� GLH� 7R[L]LWlW
KHUDEVHW]HQ�VROOWH�>���@�/HW]WHUHV� VFKHLWHUWH�DQ�HLQHU�]X�JHULQJHQ�/LSKRSKLOLH�GHU�9HUELQGXQJ
XQG�GDPLW�DQ�HLQHP�9HUOXVW�DQ�DQWLYLUDOHU�$NWLYLWlW��(LQLJH�G�7�3KRVSKRUDPLGDWH�ZXUGHQ�]X�
VlW]OLFK�HLQHU�46$5�6WXGLH�XQWHU]RJHQ��GLH�VWUXNWXUHOOH�)DNWRUHQ�GLHVHV�3URGUXJ�6\VWHPV�I�U
HLQH�DQWLYLUDOH�$NWLYLWlW� LQ� YLWUR� EHVWLPPHQ� VROOWHQ�>�������@�'LHVH�6WUXNWXU�$NWLYLWlWV�%H]LHK�
XQJHQ�ZHLVHQ�DXI�HLQHQ�VSH]LILVFKHQ�HQ]\PDWLVFKHQ�3UR]H��]XU�)UHLVHW]XQJ�GHV�G�703V�KLQ�
%HL� GHQ� YRQ� &�5��:DJQHU� NRQ]LSLHUWHQ� $PLQRVlXUH�SKRVSKRUDPLGDWGLHVWHU>���������������@� ��
KDQGHOW� HV� VLFK� XP� QHJDWLY� JHODGHQH� 3KRVSKRUDPLGDWH�� GLH� VLFK� DXV� HLQHU� DURPDWLVFKHQ
$PLQRVlXUH� XQG� HLQHP� 1XFOHRWLG� ]XVDPPHQVHW]HQ�� 'HU� +\GURO\VHPHFKDQLVPXV� LVW� ELVKHU
QRFK� QLFKW� HLQGHXWLJ� JHNOlUW�� N|QQWH�9HUPXWXQJHQ�ZHLVHQ� DXI� HLQH� ELVKHU� QRFK� XQEHNDQQWH
3KRVSKRUDPLGDVH�KLQ��GLH�HLQH�GLUHNWH�6SDOWXQJ�GHU�3�1�%LQGXQJ�NDWDO\VLHUHQ�VROO�>�����������@
0|JOLFKHUZHLVH�LVW�GLHVHV�XQEHNDQQWH�(Q]\P�LGHQWLVFK�PLW�GHU�3KRVSKRUDPLGDVH��GLH�LP�)DOO
GHV� 3UR�1XFOHRWLG� 6\VWHPV� YRQ� &�� 0F*XLJDQ� ��� GDV� 3KRVSKRUDPLGDW� ]XP� 1XFOHRWLG
XPVHW]W�>�����������@

������ 3UREOHPH�GHU�3UR�1XFOHRWLG�.RQ]HSWH
$OOHQ� EHVFKULHEHQHQ� 3UR�1XFOHRWLG�.RQ]HSWHQ� LVW� JHPHLQVDP�� GD�� VLH� ]XU� )UHLVHW]XQJ� GHV
1XFOHRWLGV�HLQHU�HQ]\PDWLVFKHQ�5HDNWLRQ�EHG�UIHQ��'LHV�EHGHXWHW�HLQH�GHXWOLFKH�(LQVFKUlQN�
XQJ�LQ�EH]XJ�DXI�GLH�9HUI�JEDUNHLW�GHV�MHZHLOLJHQ�(Q]\PV��VRZLH�LQ�EH]XJ�DXI�GLH�6XEVWUDW�
DIILQLWlW� GHU� MHZHLOLJHQ� 3UR�1XFOHRWLGH�� (V� ]HLFKQHQ� VLFK�7UHQGV� DE�� I�U�ZHOFKH�1XFOHRVLG�
$QDORJD�3UR�1XFOHRWLG�.RQ]HSWH�HUIROJUHLFK�VLQG�XQG�I�U�ZHOFKH�QLFKW��6R�VLQG�]�%��GLH�3UR�
GUXJ�9HUELQGXQJHQ�YRQ�G�7��GG$�XQG�G�$�HUIROJUHLFK��,P�*HJHQVDW]�GD]X��VLQG�GLH�3UR�1XF�
OHRWLG�.RQ]HSWH�PLW�$=7��� XQG� )G8� QLFKW� HUIROJUHLFK�� ,P� )DOO� YRQ�$=7��� HUJLEW� VLFK� HLQ
(UNOlUXQJVDQVDW]� DXV�GHU�7DWVDFKH��GD��KLHU� GHU� OLPLWLHUHQGH�6FKULWW� LQ� GHU�0HWDEROLVLHUXQJ
]XP�7ULSKRVSKDW� QLFKW� GLH�%LOGXQJ�GHV�0RQRSKRVSKDWHV�� VRQGHUQ� GLH� %LOGXQJ� GHV�'LSKRV�
SKDWHV� GDUVWHOOW�� $=7��
�PRQRSKRVSKDW� �$=703�� LVW� DXIJUXQG� VHLQHU� 6WUXNWXU� QXU� HLQ� VHKU
VFKOHFKWHV�6XEVWUDW�I�U�GLH�7K\PLG\ODW�.LQDVH�>�����������@�,Q�GLHVHP�VSH]LHOOHQ�)DOO�ZlUH�HLQH
9HUZHQGXQJ� YRQ� 3URGUXJ� 6\VWHPHQ� I�U� 1XFOHRVLG�'LSKRVSKDWH� VLQQYROOHU�� GLH� DEHU� QRFK
HQWZLFNHOW�ZHUGHQ�P�VVHQ�

������ &\FOR6DOLJHQ\O�3KRVSKDWWULHVWHU��(LQ�QHXHV�GUHLWHLOLJHV�3UR�1XFOHRWLG�.RQ]HSW
(LQ�QHXHV�GUHLWHLOLJHV�3UR�1XFOHRWLG�6\VWHP�VWHOOHQ�GLH�YRQ�&��0HLHU�HW�DO��HQWZLFNHOWHQ��+�
������%HQ]RGLR[DSKRVSKLQLQ���QXFOHRV\O���R[LGH� ��� �$EELOGXQJ� ���� GDU�� ,P� *HJHQVDW]� ]X
DOOHQ�]XYRU�EHVFKULHEHQHQ�.RQ]HSWHQ�ZXUGH�HLQ�)UHLVHW]XQJVPHFKDQLVPXV�NRQ]LSLHUW��GHU�GDV
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1XFOHRVLG�0RQRSKRVSKDW� VRZLH� GLH� PDVNLHUHQGH� *UXSSH� VHOHNWLY� GXUFK� HLQH� NRQWUROOLHUWH�
FKHPLVFK� LQGX]LHUWH� +\GURO\VH� IUHLVHW]W�� (V� KDQGHOW� VLFK� KLHUEHL� XP� F\FOLVFKH� 3KRVSKDW�
WULHVWHU�'HULYDWH�� LQ� GHQHQ� HLQ� 6DOLF\ODONRKRO� �0DVNH�� PLW� HLQHP�1XFOHRVLG�0RQRSKRVSKDW
]ZHLIDFK� F\FOLVFK� YHUHVWHUW� LVW��'HU� DURPDWLVFKH�5LQJ� GLHVHU� 3KRVSKDWWULHVWHU�9HUELQGXQJHQ
VRUJW� I�U� HLQH� DXVUHLFKHQGH� /LSRSKLOLH�� VR� GD�� HLQ� SDVVLYHU� =HOOPHPEUDQWUDQVSRUW� P|JOLFK
VHLQ� VROOWH�� 'LH� 6DOLF\ODONRKROH� ZXUGH� PHKUIDFK� LQ� YLWUR>�������@� XQG� EHUHLWV� LQ� YLYR>���@� DQ
6&,'�0lXVHQ� LP� +LQEOLFN� DXI� LKUH� 7R[L]LWlW� JHWHVWHW�� +LHUEHL� ZXUGH� IHVWJHVWHOOW�� GD�� GLH
'LROH�ZHGHU�HLQ�(LQIOX��DXI�GLH�DQWLYLUDOH�$NWLYLWlW�QRFK�HLQH�HUK|KWH�7R[L]LWlW�ELV�]X�HLQHU
.RQ]HQWUDWLRQ�YRQ�!�����m0�]X�EHREDFKWHQ�LVW��=XU�9HUHLQIDFKXQJ�GHU�1RPHQNODWXU�ZHUGHQ
GLHVH�9HUELQGXQJHQ�QDFKIROJHQG�DOV��
�F\FOR6DOLJHQ\O�1XFOHRVLG�0RQRSKRVSKDWH� �F\FOR6DO�
103�����DEJHN�U]W�
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$EELOGXQJ���� $OOJHPHLQH�6WUXNWXU�GHU�F\FOR6DO�1XFOHRVLG�0RQRSKRVSKDWH���
'LH� 1XPPHULHUXQJ� LP� DURPDWLVFKHQ� 5LQJ� RULHQWLHUW� VLFK� DQ� GHU� 6DOLF\OVlXUH� XQG� VHLQHQ
'HULYDWHQ�� 'LH� GLHVHP� .RQ]HSW� ]XJUXQGH� OLHJHQGH� ,GHH� EDVLHUW� DXI� GHQ� XQWHUVFKLHGOLFKHQ
/DELOLWlWHQ� GHU� EHLGHQ� 3KRVSKDWHVWHUELQGXQJHQ� ]XP� 6DOLF\ODONRKRO�� (V� KDQGHOW� VLFK� KLHUEHL
XP�HLQHQ�SKHQROLVFKHQ�XQG�HLQHQ�EHQ]\OLVFKHQ�3KRVSKDWHVWHU��'LH�XQWHUVFKLHGOLFKH�/DELOLWlW
GHU� (VWHUELQGXQJHQ� LVW� GDEHL� GLH� 9RUDXVVHW]XQJ� I�U� GLH� XQWHUVFKLHGOLFKHQ� +\GURO\VH�
HLJHQVFKDIWHQ�GLHVHU�EHLGHQ�3KRVSKDWHVWHU��:lKUHQG�RUWKR��RGHU�SDUD�$N]HSWRU�VXEVWLWXLHUWH
3KHQ\OSKRVSKDWWULHVWHU�XQWHU�DONDOLVFKHQ�%HGLQJXQJHQ�HLQHU�VFKQHOOHQ�+\GURO\VH�]XP�3KRV�
SKDWGLHVWHU�XQWHUOLHJHQ��EHREDFKWHWH�PDQ�I�U�%HQ]\OSKRVSKDWWULHVWHU�HLQH�VFKQHOOH�+\GURO\VH
QXU�LP�)DOO�GHU�RUWKR��RGHU�SDUD�'RQRU�VXEVWLWXLHUWHQ�9HUELQGXQJHQ�>�������@��)�U�EHLGH�3KRV�
SKDWWULHVWHUW\SHQ� JLOW�� GD�� GLH� UHVXOWLHUHQGHQ� 3KRVSKDWGLHVWHU� JHJHQ�EHU� QLFKWHQ]\PDWLVFKHU
+\GURO\VH�DXVJHVSURFKHQ�VWDELO�VLQG�>�����@
'LH�VHOHNWLYH�)UHLVHW]XQJ�YRQ�1XFOHRWLGHQ�DXV�GHQ�F\FOR6DO�103�'HULYDWHQ����YHUOlXIW��EHU
HLQH�7DQGHP�5HDNWLRQ��ZLH�VLH�LQ�$EELOGXQJ����DXI�6HLWH����GDUJHVWHOOW�LVW��,P�HUVWHQ�6FKULWW
ZLUG� VHOHNWLY� GLH� SKHQROLVFKH� 3KRVSKDWHVWHUELQGXQJ� K\GURO\WLVFK� JHVSDOWHQ�� GD� GLH
HQWVWHKHQGH�QHJDWLYH�/DGXQJ�LQ�GHQ�DURPDWLVFKHQ�5LQJ�GHORNDOLVLHUW�ZHUGHQ�NDQQ��'LHV�I�KUW
]XP���+\GUR[\EHQ]\OSKRVSKDWGLHVWHU�����'LH�DOWHUQDWLYH�6SDOWXQJ�GHU�%HQ]\OHVWHUELQGXQJ�LQ
����GLH�]XP���+\GUR[\PHWK\OSKHQ\OSKRVSKDWGLHVWHU����I�KUHQ�Z�UGH�LVW�I�U�GLH�LQ�$EELOGXQJ
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���DXI�6HLWH����JH]HLJWH�DOOJHPHLQH�6WUXNWXU�XQZDKUVFKHLQOLFK��'LH� HOHNWURQLVFKHQ�9HUKlOW�
QLVVH�LP�UHVXOWLHUHQGHQ���+\GUR[\EHQ]\OSKRVSKDWGLHVWHU����KDEHQ�VLFK�JHJHQ�EHU�GHP�3KRV�
SKDWWULHVWHU����XPJHNHKUW�
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$EELOGXQJ���� 3RVWXOLHUWHU�+\GURO\VHPHFKDQLVPXV�YRQ�F\FOR6DO�103���
6WHOOWH�LP�3KRVSKDWWULHVWHU�GHU�3KHQ\O�3KRVSKDWHVWHU�QRFK�HLQHQ�(OHNWURQHQ�$N]HSWRU�GDU��VR
LVW� LP� 3KRVSKDWGLHVWHU� ��� GLH� IUHLH� +\GUR[\OJUXSSH� HLQ� VWDUNHU� (OHNWURQHQ�'RQRU�� 'LHVHU
6XEVWLWXHQW�LVW�DXIJUXQG�GHU�HUVWHQ�DNWLYLHUHQGHQ�5HDNWLRQ��XPJHSROW��ZRUGHQ��'DV�5HVXOWDW
GLHVHU� �8PSROXQJ�� LVW� HLQH� VSRQWDQH� 6SDOWXQJ� GHU�&%HQ]\O�2�%LQGXQJ� XQWHU� )UHLVHW]XQJ� GHV
1XFOHRWLGV����VRZLH�GHV�&KLQRQPHWKLGV�����ZHOFKHV�QDFKIROJHQG�]XP�6DOLF\ODONRKRO�'HULYDW
��� K\GURO\VLHUW� ZHUGHQ� NDQQ�� � 'D� GLH� 6SDOWXQJ� GHV� 'LHVWHUV� ��� LP�*HJHQVDW]� ]XU� 3ULPlU�
UHDNWLRQ�GXUFK�HLQHQ�VSRQWDQHQ�&%HQ]\O�2�%LQGXQJVEUXFK�HUIROJW��NDQQ�GLH�EHL�GHU�+\GURO\VH
YRQ�3KRVSKDWGLHVWHUQ�DXIWUHWHQGHQ�3VHXGRURWDWLRQ�DP�3KRVSKRUDWRP�QLFKW�VWDWWILQGHQ�>��@�'LH
EHL�GHP�LQ�$EELOGXQJ����DXI�6HLWH����JH]HLJWHQ�3URGUXJ�6\VWHP�YHUZHQGHWHQ��0DVNHQ��VLQG
'HULYDWH� GHU� ��+\GUR[\EHQ]\ODONRKROH� �6DOLF\ODONRKROH�� ���� GLH� LQ� RUWKR�� XQG�RGHU� SDUD�
3RVLWLRQ� ]XU�+\GUR[\OJUXSSH� VXEVWLWXLHUW� VLQG��'LH�9HUZHQGXQJ� YRQ� XQWHUVFKLHGOLFKHQ�$N�
]HSWRU��XQG�'RQRU�6XEVWLWXHQWHQ�VROOWHQ�GLH�6SDOWXQJ�GHV�SKHQROLVFKHQ�3KRVSKDWHVWHUV�EHHLQ�
IOXVVHQ��$N]HSWRU�6XEVWLWXHQWHQ� VROOWHQ� GLH�6SDOWXQJ� EHVFKOHXQLJHQ��ZlKUHQG�'RQRU�6XEVWL�
WXHQWHQ�GHQ�SKHQROLVFKHQ�3KRVSKDWHVWHU�VWDELOLVLHUHQ��'XUFK�HLQH�JHHLJQHWH�$XVZDKO�YRQ�6XE�
VWLWXHQWHQ� LVW� HV� VRPLW�P|JOLFK��GLH�6WDELOLWlW� �+DOEZHUWV]HLW��GHU�F\FOR6DO�9HUELQGXQJHQ���
]X�EHHLQIOXVVHQ��XP�HLQH�LQWUD]HOOXOlUH�)UHLVHW]XQJ�YRQ�1XFOHRWLGHQ�]X�JHZlKUOHLVWHQ�
'HU�+DXSWXQWHUVFKLHG�]X�GHQ�]XYRU�HUOlXWHUWHQ�3URGUXJ�.RQ]HSWHQ�EHVWHKW�GDULQ��GD��QXU�HLQ
$NWLYLHUXQJVVFKULWW� QRWZHQGLJ� LVW�� 'LHVH� $NWLYLHUXQJ� HUIROJW� QRFK� GD]X� FKHPLVFK� LQGX]LHUW
XQG� LVW� VRPLW� XQDEKlQJLJ� YRQ� (Q]\PHQ� XQG� LKUHU� LQWUD]HOOXOlUHQ� 9HUWHLOXQJ�� 'HV� ZHLWHUHQ
ZLUG�LP�F\FOR6DO�.RQ]HSW�SUR�F\FOR6DO�9HUELQGXQJ�QXU�HLQ�0ROHN�O�GHU�PDVNLHUWHQ�*UXSSH
IUHLJHVHW]W��'DV�9HUKlOWQLV�0DVNH�:LUNVWRII�������LVW�GDPLW�RSWLPDO�
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'LHVHV�QHXH�3UR�1XFOHRWLG�.RQ]HSW�ZXUGH�ELVKHU�I�U��
�$]LGRWK\PLGLQ��$=7���>���@���
��
�'L�
GHVR[\��
��
�GLGHK\GURWK\PLGLQ� �G�7�� �>���@�� �
��
�'LGHVR[\WK\PLGLQ� �GG7�>���@�� ��)OXRU��
�
GHVR[\XULGLQ� �)G8�>���@�� �
��
�'LGHVR[\DGHQRVLQ� �GG$�� �>���@� XQG� ��>�(����%URPYLQ\O@��
�
GHVR[\XULGLQ� �%9'8�>�����������@� VRZLH� I�U�GLH�DF\FOLVFKHQ�1XFOHRVLGH�$F\FORYLU� �$&9�>���@�
3HQFLFORYLU� �3&9�>�������@�� 7�3HQFLFORYLU� �7�3&9�>���@� XQG� 7�*DQFLFORYLU� �7�*&9�>���@� DQJH�
ZDQGW��%HL�DOOHQ�ELVKHU�XQWHUVXFKWHQ�F\FOR6DO�103V����ZXUGH�HLQH�$EKlQJLJNHLW�GHU�+DOE�
ZHUWV]HLW� YRQ� GHQ� MHZHLOLJHQ� 6XEVWLWXHQWHQ� LP� DURPDWLVFKHQ� 5LQJ� EHREDFKWHW�� 6R� NRQQWH
GXUFK�HLQH�0HWK\OJUXSSH�LQ�GHU���3RVLWLRQ�GLH�+DOEZHUWV]HLW�GHU�F\FOR6DO�103V�VR�YHUOlQJHUW
ZHUGHQ��GD��GHP�F\FOR6DO�3UR�1XFOHRWLG����DXVUHLFKHQG�=HLW�]XP�SDVVLHUHQ�GHU�=HOOPHPEUDQ
EOHLEW�� (LQH� YRU]HLWLJH� +\GURO\VH� LP� H[WUD]HOOXOlUHP� 5DXP� ZLUG� GDGXUFK� YHUKLQGHUW�� (LQH
VHOHNWLYH�� LQWUD]HOOXOlUH� )UHLVHW]XQJ� GHV� MHZHLOLJHQ� 1XFOHRWLGV� ��� NRQQWH� I�U� GLH� G�703�
3URGUXJV>�������@� XQG� I�U� GLH� $&903�3URGUXJV>���@� QDFKJHZLHVHQ� ZHUGHQ�� 'LH� F\FOR6DO�
G�703�3KRVSKDWWULHVWHU�]HLJWHQ�VHKU�JXWH�DQWL�+,9�$NWLYLWlWHQ�� VRZRKO� LQ�7�/\PSKR]\WHQ�
]HOOHQ��:LOGW\S��DOV�DXFK�LQ�7K\PLGLQ�.LQDVH�GHIL]LHQWHQ�=HOOHQ��)�U�GLH�F\FOR6DO�$&903�
'HULYDWH�ZXUGHQ�HEHQIDOOV�VHKU�JXWH�$NWLYLWlWHQ�LQ�:LOGW\S]HOOLQLHQ�VRZLH�GHQ�HQWVSUHFKHQGH
7.��=HOOLQLHQ� HUPLWWHOW�� ,P� )DOO� GHV� F\FOR6DO�$=703�3KRVSKDWWULHVWHUV� ]HLJWHQ� DQWL�+,9�
7HVWV�LQ�:LOGW\S]HOOLQLHQ�HLQH�$NWLYLWlW�LQ�GHU�*U|�HQRUGQXQJ�YRQ�$=7����'LHVH�ELRORJLVFKH
$NWLYLWlW�JLQJ�LQ�GHQ�7K\PLGLQ�.LQDVH�GHIL]LHQWHQ�=HOOLQLHQ�DOOHUGLQJV�ZLHGHU�YHUORUHQ��8P
GLHVH� %HREDFKWXQJ� HUNOlUHQ� ]X� N|QQHQ� ZXUGHQ� MHZHLOV� HLQH� 7ULWLXP�PDUNLHUWH� F\FOR6DO�
$=703��XQG�F\FOR6DO�G�703�9HUELQGXQJ�V\QWKHWLVLHUW��PLW�&(0����E]Z��&(0�7.��=HOOHQ
LQNXELHUW�XQG�GLH�0HWDEROLWHQ�TXDQWLIL]LHUW�>�������@�'DEHL�VWHOOWH�VLFK�KHUDXV��GD��GLH�F\FOR6DO�
>��0H��+@$=703�9HUELQGXQJ� LQWUD]HOOXOlU� ]ZDU�$=703� IUHLVHW]HQ� NDQQ�� GLHVHV� DEHU� NHL�
QHUOHL�0|JOLFKNHLW�]XP�$NNXPXOLDWLRQ�KDW��GD�HV�YRQ�GHU��
�1XFOHRWLGDVH�VFKQHOO�]X�$=7��
GHSKRVSKRU\OLHUW�ZLUG��9PD[�.P� �������'DV�IUHLH�1XFOHRVLG�XQWHUOLHJW�GDQQ�HLQHU�VFKQHOOHQ
8PZDQGOXQJ� ]X� $=703� GXUFK� GLH� 7.� LQ� &(0���=HOOHQ�� MHGRFK� QLFKW� LQ� &(0�7.��
=HOOHQ�>���@�'DV�LVW�GHU�*UXQG�ZDUXP�$=7�3UR�1XFOHRWLGH�LQ�7.�GHIL]LHQWHQ�=HOOHQ�NHLQHUOHL
$NWLYLWlW�HQWZLFNHOQ�N|QQHQ��,P�*HJHQVDW]�GD]X�LVW�GDV�GXUFK�GDV�F\FOR6DO�G�703�3UR�1XF�
OHRWLG� LQWUD]HOOXOlU� IUHLJHVHW]WH� G�703� ZHLWDXV� VWDELOHU� JHJHQ�EHU� HLQHQ� HQ]\PDWLVFKHQ
$EEDX�]X�G�7���GXUFK�GLH�7.��9PD[�.P� �����>���@�'�703�NDQQ�DOVR�VR�]X�G�773�SKRVSKR�
U\OLHUW� ZHUGHQ� XQG� GLH� DQWLYLUDOH� $NWLYLWlW� ZLUG� VLFKWEDU�� 'LH� F\FOR6DO�3KRVSKDWWULHVWHU� GHV
3HQFLFORYLU� NRQQWHQ� HEHQIDOOV� NHLQ� 1XFOHRVLG�0RQRSKRVSKDW� IUHLVHW]HQ�� 8QWHUVXFKXQJHQ
]HLJWHQ��GD��GRUW�GDV�F\FOLVFKHV��
��
�1XFOHRVLGSKRVSKDW�HQWVWDQG��ZHOFKHV�NHLQH�$NWLYLWlW�LQ
GHQ�7K\PLGLQ�.LQDVH�GHIL]LHQWHQ�=HOOHQ�DXIZLHV�>���@



�� ���.HQQWQLVVWDQG

,Q�QHXHVWHQ�$UEHLWHQ�ZXUGH�DX�HUGHP�GHU�(LQIOX��HLQHV�6XEVWLWXHQWHQ�LQ�GHU�EHQ]\O�3RVLWLRQ
GHV� F\FOR6DO�3UR�1XFOHRWLGHV� LP� +LQEOLFN� DXI� GLH� EHREDFKWHWH� 7R[L]LWlW� GHU� 9HUELQGXQJHQ
XQG� GHQ� )UHLVHW]XQJVPHFKDQLVPXV� JHPDFKW�>�������@� +LHUEHL� NRQQWH� IHVWJHVWHOOW� ZHUGHQ�� GD�
QHEHQ�GHP�JHZ�QVFKWHQ�+\GURO\VHZHJ��GHU�]XU�)UHLVHW]XQJ�GHV�1XFOHRWLGV� I�KUW��GHU�XQJH�
Z�QVFKWH�'LHVWHU����HQWVWHKW��+LHU]X�ZXUGHQ�DX�HUGHP�DE� LQLWLR�5HFKQXQJHQ�PLW�+LOIH�GHV
3URJUDPPV� Ä*$866,$1���³� ]X� GHQ� *UXQG�� XQG� hEHUJDQJV]XVWlQGHQ� HLQHV� EHQ]\OLVFKHQ
&�2�%LQGXQJVEUXFKHV�GXUFKJHI�KUW�>���@
:HLWHUKLQ�ZXUGH�YHUVXFKW��GDV�3ULQ]LS�HLQHV�ÄORFN�LQ³��(LQVFKOX���GHU�F\FOR6DO�1XFOHRWLGH���
LQ�GLH�=HOOH�]X�YHUZLUNOLFKHQ�>���@�+LHUEHL�VROOHQ�(VWHUJUXSSHQ�LQ�GHU�6HLWHQNHWWH�GHV�6DOLF\O�
DONRKROULQJV� QDFK� 'LIIXVLRQ� GXUFK� LQWUD]HOOXOlU� YRUKDQGHQH� &DUER[\HVWHUDVHQ� K\GURO\VLHUW
ZHUGHQ��'LH� GDGXUFK� UHVXOWLHUHQGH� SRODUH�&DUERQVlXUH�� RGHU�$ONRKROJUXSSH� VROO� HLQHQ� SDV�
VLYHQ�(IIOX[�GHV�3UR�1XFOHRWLGV�DXV�GHU�=HOOH�YHUKLQGHUQ�
'HU� )UHLVHW]XQJVPHFKDQLVPXV� GHV� F\FOR6DO�3UR�1XFOHRWLG� .RQ]HSWHV� NDQQ� DX�HUGHP� ]XU
'DUVWHOOXQJ�YRQ�1XFOHRWLGHQ�DXV�QHXHQ�1XFOHRVLG�$QDORJD�SUlSDUDWLY�JHQXW]W�ZHUGHQ��'LHVH
ZXUGHQ�LP�$QVFKOX��DXI�GHUHQ�6XEVWUDWHLJHQVFKDIWHQ��7K\PLGLODW�.LQDVH�HWF���JHWHVWHW�>���@
,Q� GHU� YRUOLHJHQGHQ�$UEHLW� ZXUGH� GLHVHV� QHXH� 3UR�1XFOHRWLG� .RQ]HSW� DXI� ZHLWHUH� DQWLYLUDO
DNWLYH� 1XFOHRVLG�$QDORJD� DQZHQGHW�� XP� (QJSlVVH� LQ� GHUHQ� 0HWDEROLVPXV� ]X� XPJHKHQ�
$X�HUGHP� ZXUGHQ� 8QWHUVXFKXQJHQ� ]X� 6WUXNWXU�$NWLYLWlWVEH]LHKXQJHQ� YRQ� NRQIRUPDWLY
ULJLGHQ�1XFOHRVLGHQ�JHPDFKW�
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��� 3UREOHPVWHOOXQJ
&\FOR6DOLJHQ\O�1XFOHRWLGH�8QWHUVXFKXQJHQ�]XP�7.���XQG�$'$�%\SDVV

DQWLYLUDO�DNWLYHU�3UR�1XFOHRWLGH
,P�5DKPHQ�GLHVHU�$UEHLW�VROOWH�GDV�LQ�GLHVHU�$UEHLWVJUXSSH�HQWZLFNHOWH�F\FOR6DO�3UR�1XFOHR�
WLG�.RQ]HSW� DXI�1XFOHRVLG�$QDORJD�PLW� GHU�%DVH�$GHQLQ��7K\PLQ� XQG�&\WLGLQ� DQJHZHQGHW
ZHUGHQ��'DEHL��EHQ�6XEVWLWXHQWHQ� LQ�RUWKR��XQG�SDUD�3RVLWLRQ�]XP�SKHQROLVFKHQ�3KRVSKDW�
HVWHU�HLQHQ�PD�JHEOLFKHQ�(LQIOX��DXI�GLH�/LSRSKLOLH��GLH�+\GURO\VHHLJHQVFKDIWHQ�XQG�GLH�DQWL�
YLUDOH� $NWLYLWlW� GHU� F\FOR6DO�9HUELQGXQJHQ� DXV�� 'LHVHU� (LQIOX�� VROOWH� XQWHUVXFKW� ZHUGHQ�
:HLWHUKLQ� VROOWH� XQWHUVXFKW� ZHUGHQ�� LQZLHZHLW� PLW� +LOIH� GHU� F\FOR6DO�9HUELQGXQJHQ� HLQHQ
(LQEOLFN�LQ�GHQ�0HWDEROLVPXV�YRQ�1XFOHRVLG�$QDORJD�P|JOLFK�LVW�
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����F\FOR6DO�G�$03
����F\FOR6DO�GG$03
����F\FOR6DO�GG,03
����F\FOR6DO�G�,03

����F\FOR6DO��
�)�DUD�GG$03
����F\FOR6DO��
�)�ULER�GG$03
����F\FOR6DO��
�)�DUD�GG,03
����F\FOR6DO��
�)�ULER�GG,03

����F\FOR6DO�G�703
����F\FOR6DO��
�G$03
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$EELOGXQJ���� F\FOR6DO�3UR�1XFOHRWLGH
=XQlFKVW�ZDU�HV�=LHO��GLH�1XFOHRVLGH��
��
�'LGHVR[\DGHQRVLQ��GG$������
��
�'LGHVR[\��
��
�GL�
GHK\GURDGHQRVLQ� �G�$����� XQG� �
�)OXRU�ULER��
��
�GLGHVR[\DGHQRVLQ� ��
�)�ULER�GG$�� ��� DXV
$GHQRVLQ����RGHU��
�'LGHVR[\DGHQRVLQ����E]Z���
��
�'LGHVR[\��
��
�GLGHK\GURWK\PLGLQ��G�7�
�� DXV� 7K\PLGLQ� ��� ]X� V\QWKHWLVLHUHQ�� :HLWHUKLQ� VROOWHQ� GLH� HQWVSUHFKHQGHQ� +\SR[DQWKLQ�
1XFOHRVLGH� �
��
�'LGHVR[\��
��
�GLGHK\GURDGHQRVLQ� �G�,�� ���� �
��
�'LGHVR[\LQRVLQ� �GG,�� ��
�
�)OXRU�DUD��
��
�GLGHVR[\LQRVLQ� ��
�)�DUD�GG,�� ��� XQG� �
�)OXRU�ULER��
��
�GLGHVR[\LQRVLQ
��
�)�ULER�GG,����� GDUJHVWHOOW�ZHUGHQ�� )�U� GLH�6\QWKHVH� GHU�F\FOR6DO�9HUELQGXQJHQ� GLHQWHQ�
QHEHQ� GHQ� 1XFOHRVLG�$QDORJD�� GLH� 6DOLF\ODONRKROH� ��D�K� DOV� ZHLWHUH� *UXQGEDXVWHLQH�� 6LH



�� ���3UREOHPVWHOOXQJ

VROOWHQ�GXUFK�5HGXNWLRQ�GHU�HQWVSUHFKHQGHQ�6DOLF\OVlXUHQ�RGHU�GXUFK�VHOHNWLYH�RUWKR�)RUP\�
OLHUXQJ� GHU� HQWVSUHFKHQGHQ� 3KHQROH� ��� XQG� DQVFKOLH�HQGHU� 5HGXNWLRQ� GDUVWHOOEDU� VHLQ�� 'LH
3KRVSKDWJUXSSH�GHU�F\FOR6DO�9HUELQGXQJHQ�NDQQ��EHU�YHUVFKLHGHQH�:HJH�HLQJHI�KUW�ZHUGHQ�
(V� VROOWH�XQWHUVXFKW�ZHUGHQ�� LQZLHZHLW�3KRVSKRU�,,,��5HDJHQ]LHQ����XQG���� DOV� DXFK�3KRV�
SKRU�9��5HDJHQ]LHQ� ��� JHHLJQHW� VLQG�� XP� F\FOR6DO�9HUELQGXQJHQ� KHU]XVWHOOHQ�� $X�HUGHP
VROOWHQ�GLH�5HDNWLRQVEHGLQJXQJHQ�I�U�GLH�6\QWKHVH�GHU�F\FOR6DO�G�703�9HUELQGXQJHQ����PLW
GHP� F\FOLVFKHQ� 6DOLJHQ\OSKRVSKRUDPLGLW� RSWLPLHUW� ZHUGHQ� XQG� ZHLWHUKLQ� YHUVXFKW� ZHUGHQ�
PLW�YHUVFKLHGHQHQ�FKLUDOHQ�$NWLYDWRUHQ�GDV�'LDVWHUHRPHUHQYHUKlOWQLV�]X�EHHLQIOXVVHQ�
'LH� HUKDOWHQHQ� F\FOR6DO�9HUELQGXQJHQ� VROOWHQ� LQ� EH]XJ� DXI� LKUH� (LJHQVFKDIWHQ� XQWHUVXFKW
ZHUGHQ��'LH�%HVWLPPXQJ�GHU�9HUWHLOXQJVNRHIIL]LHQWHQ�GLHQWH�GDEHL�DOV�TXDOLWDWLYHU�+LQZHLV
I�U�GLH�/LSRSKLOLH��+\GURO\VHVWXGLHQ�EHL�HLQHP�S+�:HUW�YRQ�����VROOWHQ�HLQHQ�%HZHLV�I�U�GLH
VHOHNWLYH� LQWUD]HOOXOlUH� )UHLVHW]XQJ� GHV� �
�0RQRSKRVSKDWHV� OLHIHUQ�� $X�HUGHP� VROOWHQ� GLH
F\FOR6DO�9HUELQGXQJHQ�PLW�GHU�%DVH�$GHQLQ�DXI�LKUH�6WDELOLWlW�XQWHU�VDXUHQ�%HGLQJXQJXQJHQ
XQG� DXI� LKUH� 6WDELOLWlW� JHJHQ�EHU� GHQ� GHVDPLQLHUHQGHQ� (Q]\PHQ� $GHQRVLQ�'HVDPLQDVH
�$'$��XQG�$GHQRVLQPRQRSKRVSKDW�'HVDPLQDVH��$03'$��JHSU�IW�ZHUGHQ��'LH�=HOOWHVWV�]XU
%HVWLPPXQJ�GHU�DQWLYLUDOHQ�$NWLYLWlW� VROOWH� LQ�=XVDPPHQDUEHLW�PLW�3URI�� -��%DO]DULQL� �5HJD
,QVWLWXW�LQ�/HXYHQ��%HOJLHQ��GXUFKJHI�KUW�ZHUGHQ�
,P� )DOO� YRQ� �
�)OXRU�DUD�GG$� ���� �
�)OXRU�ULER�GG$� ���� �
�)OXRU�DUD�GG,� ��� XQG� �
�)OXRU�
ULER�GG,����VROOWHQ�GLH�HQWVSUHFKHQGHQ��
�0RQRSKRVSKDWH�������V\QWKHWLVLHUW�XQG�HLQHU�TXDOL�
WDWLYHQ� E]Z�� TXDQWLWDWLYHQ� .RQIRUPDWLRQVDQDO\VH� XQWHU]RJHQ� ZHUGHQ� �$EELOGXQJ� ����� 'LH
TXDOLWDWLYH�.RQIRUPDWLRQVDQDO\VH�PLW�+LOIH�GHU�3URJDPPH�36(8527�XQG�)/82527�VROOWH
LQ�=XVDPPHQDUEHLW�PLW�-�-��%DUFKL��1,+��%HWKHVGD��86$��GXUFKJHI�KUW�ZHUGHQ�
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$EELOGXQJ���� �
�IOXRULHUWH�1XFOHRWLGH��'LQDWULXPVDO]H�������
=LHO� ZDU� ZHLWHUKLQ�� GXUFK� 9HUJOHLFK� GHU� ELRORJLVFKHQ� (LJHQVFKDIWHQ� GHU� F\FOR6DO�9HU�
ELQGXQJHQ�������XQG�GHU�1XFOHRVLGH��
�)�DUD�GG$������
�)�ULER�GG$������
�)�DUD�GG,����XQG
�
�)�ULER�GG,�����HLQHQ�*UXQG�I�U�GLH�YHUVFKLHGHQHQ�ELRORJLVFKHQ�$NWLYLWlWHQ�YRQ����XQG���
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]X� ILQGHQ� E]Z�� GLH� %ORFNDGH� LP� 0HWDEROLVPXV� YRQ� �µ�)�ULER�GG$� ��� DXI]XGHFNHQ
�$EELOGXQJ�����
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$EELOGXQJ���� �
�)OXRU��
��
�GLGHVR[\QXFOHRVLGH����������������XQG�F\FOR6DO��
�)OXRU��
��
�GLGHVR[\QXFOHRWLGH��F\FOR6DO��
�)�GG103�������



�� ���5HVXOWDWH�XQG�'LVNXVVLRQHQ

��� 5HVXOWDWH�XQG�'LVNXVVLRQHQ
���� 6\QWKHVH�YRQ��µ��µ�'LGHVR[\��µ��µ�GLGHK\GURDGHQRVLQ��G�$�
,Q�GLHVHP�$EVFKQLWW�VROO�GLH�6\QWKHVH�YRQ��µ��µ�'LGHVR[\��µ��µ�GLGHK\GURDGHQRVLQ��G�$����
EHVFKULHEHQ�ZHUGHQ�

������ 6\QWKHVHVWUDWHJLHQ�I�U��µ��µ�'LGHVR[\��µ��µ�GLGHK\GURDGHQRVLQ��G�$����
,Q�GHU�/LWHUDWXU�VLQG�HLQLJH�6\QWKHVHZHJH�I�U��µ��µ�'LGHVR[\��µ��µ�GLGHK\GURDGHQRVLQ��G�$�
EHNDQQW>��@��YRQ�GHQHQ�KLHU�GLH�I�QI�ZLFKWLJVWHQ�YRUJHVWHOOW�ZHUGHQ�VROOHQ�
=XP� HLQHQ� NDQQ� DXVJHKHQG� YRQ� $GHQRVLQ� ��� GLH� �
��
�XQJHVlWWLJWH� 9HUELQGXQJ� ��� GXUFK
&RUH\�:LQWHU�(OLPLQLHUXQJ�HLQHV�F\FOLVFKHQ��
��
�2�7KLRQRFDUERQDWV���>���@�RGHU�GXUFK� HLQH
PLOGH�'HVR[\JHQLHUXQJ>�����������@��:HJ�'��HUKDOWHQ�ZHUGHQ��:HLWHUKLQ�KDW�VLFK�GLH�5HGXNWLRQ
HLQHV�%LV[DQWKDWHV�����:HJ�%��EHZlKUW��XP�G�$����LQ�JXWHQ�$XVEHXWHQ�GDU]XVWHOOHQ�>���@
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$EELOGXQJ����6\QWKHVHVWUDWHJLHQ�I�U��µ��µ�'LGHVR[\��µ��µ�GLGHK\GURDGHQRVLQ��G�$����
(LQH�ZHLWHUH�XQG�GD]X�QRFK�VHKU�HIIL]LHQWH�0HWKRGH�LVW�GLH�gIIQXQJ�HLQHV��
��
�2UWKRDFHWDWHV
��>���@�PLW�$FHW\OEURPLG>�������@�XQG�DQVFKOLH�HQGHU�UHGXNWLYHU�(OLPLQLHUXQJ�GHV�%URPDFHWDWV



���5HVXOWDWH�XQG�'LVNXVVLRQHQ ��

��� �:HJ� $��>���@� �
�� XQG� �
�WUDQV�%URPDFHWDWH� ���� XQG� ���� N|QQHQ� DX�HUGHP� GLUHNW� GXUFK
5HDNWLRQ�YRQ�$GHQRVLQ�PLW����$FHWR[\LVREXW\U\OEURPLG�HUKDOWHQ�ZHUGHQ��:HJ�(��>�������@�0LW
7HOOXU�9HUELQGXQJHQ��GLH�GDV�7HOOXULG�'LDQLRQ��7H����IUHLVHW]HQ�N|QQHQ��LVW�PDQ�LQ�GHU�/DJH
DXV�GHQ��
��
�'LPHV\ODWHQ����GHU��
�JHVFK�W]HQ�1XFOHRVLGH�GLH�HQWVSHFKHQGHQ��
��
�XQJHVlWWLJ�
WHQ� 9HUELQGXQJHQ� KHU]XVWHOOHQ� �:HJ� &��>���@� $OV� 4XHOOH� I�U� 7HOOXULG�'LDQLRQHQ� GLHQW� 'L�
OLWKLXPGLWHOOXULG� �/L�7H��� GDV� GXUFK� =XJDEH� YRQ� 6XSHU�+\GULG� �(W�%+/L�� ]X� 7HOOXUVWDXE� LQ
7+)�JHQHULHUW�ZHUGHQ�NDQQ�>���@�6RZRKO�I�U�3\ULPLGLQH�DOV�DXFK�I�U�3XULQH�LVW�GLHVH�0HWKRGH
]XU�'DUVWHOOXQJ�YRQ��µ��µ�'LGHVR[\��µ��µ�GLGHK\GURQXFOHRVLGH�JHHLJQHW�XQG�OLHIHUW�GXUFKZHJ
JXWH�ELV�VHKU�JXWH�$XVEHXWHQ�
'LH� 6\QWKHVH� YRQ� �
��
�XQJHVlWWLJWHQ� 1XFOHRVLGHQ� DXVJHKHQG� YRQ� �
�'HVR[\DGHQRVLQ� ��
HUIRUGHUW�HLQH�EDVHQLQGX]LHUWH�b�(OLPLQLHUXQJ��'LHVH�5HDNWLRQ�ZXUGH�I�U�8UDFLO��>���@�7K\PLQ�
>���@�XQG�$GHQLQ�1XFOHRVLGH>�������@�EHVFKULHEHQ��,P�)DOO�GHU�$GHQLQ�1XFOHRVLGH�ILQGHW�GLH�b�
(OLPLQLHUXQJ�PLW�1DWULXPPHWKDQRODW�LQ�'0)�DXVJHKHQG�YRQ�HLQHP��
�2�6XOIRQ\OHVWHU����LQ
����LJHU�$XVEHXWH�VWDWW��$EELOGXQJ�����
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$EELOGXQJ���� 6\QWKHVH�YRQ�G�$����DXVJHKHQG�YRQ��
�'HVR[\DGHQRVLQ���
$XIJUXQG�GHU�JHULQJHUHQ�.RVWHQ�ZXUGH�HLQH�6\QWKHVH�DXVJHKHQG�YRQ�$GHQRVLQ����JHZlKOW�
+LHUEHL�ILHO�GLH�:DKO�DXI�GLH�5RXWH�$��EHU�GLH�9HUELQGXQJHQ����XQG�����GD�KLHU�LP�9HUJOHLFK
]X� GHQ� 5RXWHQ� %�� &� XQG� '� �EHU� GLH� 9HUELQGXQJHQ� ������ QLFKW� VHOHNWLY� GLH� �
�2�3RVLWLRQ
JHVFK�W]W� ZHUGHQ�PX��� +LHUEHL� GDUI� GLH� JHZlKOWH� 6FKXW]JUXSSH� DQ� GHU� �
�2�3RVLWLRQ� QLFKW
VDXHU� DEVSDOWEDU� VHLQ�� GD� EHL� DQVFKOLH�HQGHU� (QWVFK�W]XQJ� ]XP� G�$� ��� HLQH� 6SDOWXQJ� GHU
JO\FRVLGLVFKHQ� %LQGXQJ� HLQWUHWHQ�Z�UGH� �$EELOGXQJ� ��� 6HLWH� ����� 'D� KLHUEHL� GLH� VDXHU� DE�
VSDOWEDUH�6FKXW]JUXSSH����
�'LPHWKR[\WULSKHQ\OPHWK\O��'07U��XQG�GLH�UHODWLY�WHXUH�6FKXW]�
JUXSSH� WHUW�%XW\OGLPHWK\OVLO\O� �7%'06��YHUZHQGHW�ZRUGHQ�VLQG�XQG�DX�HUGHP�QXU�Pl�LJH
$XVEHXWHQ�HUUHLFKW�ZHUGHQ��ZXUGH�DXI�GLHVH�6\QWKHVHYDULDQWHQ�YHU]LFKWHW��'LH�5RXWH�(��EHU
GLH�9HUELQGXQJHQ����XQG���� I�KUW�]X�VFKOHFKWHQ�$XVEHXWHQ�XQG�YLHOHQ�1HEHQSURGXNWHQ�GLH
FKURPDWRJUDSKLVFK�P�KVDP�DEJHWUHQQW�ZHUGHQ�P�VVHQ��$XIJUXQG�GHU�JHULQJHUHQ�.RVWHQ�XQG



�� ���5HVXOWDWH�XQG�'LVNXVVLRQHQ

GHU�JHULQJHUHQ�$Q]DKO�DQ�5HDNWLRQVVFKULWWHQ�ZXUGH�GLH�6\QWKHVH��EHU�GDV��
��
�2UWKRDFHWDW���
PLW�DQVFKOLH�HQGHU�UHGXNWLYHU�(OLPLQLHUXQJ�GHV�%URPDFHWDWV����YHUZHQGHW�

������ 'DUVWHOOXQJ�YRQ��µ��µ�'LGHVR[\��µ��µ�GLGHK\GURDGHQRVLQ��G�$����
�µ��µ�'LGHVR[\��µ��µ�GLGHK\GURDGHQRVLQ��G�$�����NRQQWH�DXV�$GHQRVLQ����QDFK�GHU�0HWKRGH
YRQ�:DONHU� �:HJ� $�� V\QWKHWLVLHUW� ZHUGHQ�>���@� 'D]X� ZXUGH� $GHQRVLQ� ��� ]XQlFKVW� PLW� ���
bTXLYDOHQWHQ� � 7ULPHWK\ORUWKRDFHWDW� XQG� ���� bTXLYDOHQWHQ� S�7ROXROVXOIRQVlXUH�0RQRK\GUDW
LQ� '0)� ]X� �
��
�2�0HWKR[\HWK\OLGHQDGHQRVLQ� ��� XPJHVHW]W�� 'HU� IDUEORVH� )HVWVWRII� NRQQWH
GXUFK�FKURPDWRJUDSKLVFKH�$XIUHLQLJXQJ�PLW�HLQHP�'LFKORUPHWKDQ�0HWKDQRO�*UDGLHQWHQ�YRQ
������LQ�����LJHU�$XVEHXWH�LVROLHUW�ZHUGHQ��$EELOGXQJ�����
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$EELOGXQJ���� 6\QWKHVH�YRQ�G�$����DXVJHKHQG�YRQ�$GHQRVLQ���
'LH�DQVFKOLH�HQGH�5HDNWLRQ�PLW�����bTXLYDOHQWHQ�$FHW\OEURPLG� LQ�ZDVVHUIUHLHP�$FHWRQLWULO
EHL����&�OLHIHUWH��
�%URP��
�GHVR[\��
��
�GL�2�DFHW\ODGHQRVLQ����LQ������$XVEHXWH��'LH�$XI�
UHLQLJXQJ� HUIROJWH�ZLHGHUXP� FKURPDWRJUDSKLVFK�PLW� HLQHP�'LFKORUPHWKDQ�0HWKDQRO�*UDGL�
HQWHQ�YRQ��������$EELOGXQJ������)�U�GHQ�QlFKVWHQ�6FKULWW�ZXUGH�]XQlFKVW�GDV�=LQN�.XSIHU�
3DDU>���@�KHUJHVWHOOW��+LHUEHL�ZXUGH�]X�HLQHU�KHL�HQ�/|VXQJ�YRQ�.XSIHU�,,�DFHWDW�PRQRK\GUDW
LQ�(LVHVVLJ�=LQNVWDXE�KLQ]XJHJHEHQ�XQG�ELV�]XU�(QWIlUEXQJ�JHU�KUW��1DFK� ,VROLHUXQJ�ZXUGH
GDV� =LQN�.XSIHU�3DDU� LQ� ZDVVHUIUHLHP�'0)� VXVSHQGLHUW� XQG� EHL� ��&�PLW� GHP� �
�%URP��
�
GH[R[\��
��
�GL�2�DFHW\ODGHQRVLQ� ��� XPJHVHW]W�� ,Q� HLQHU� $XVEHXWH� YRQ� ����� NRQQWH� �
�2�
$FHW\O��
��
�GLGHVR[\��
��
�GLGHK\GURDGHQRVLQ� ��� DOV� IDUEORVHU� )HVWVWRII� HUKDOWHQ� ZHUGHQ�
$QVFKOLH�HQGH�$EVSDOWXQJ� GHU�$FHW\O�6FKXW]JXSSH� DQ� GHU� �
�2�3RVLWLRQ�PLW� NDOWJHVlWWLJWHU



���5HVXOWDWH�XQG�'LVNXVVLRQHQ ��

DPPRQLDNDOLVFKHU� 0HWKDQRO�/|VXQJ� OLHIHUWH� LQ� ����LJHU� $XVEHXWH� �µ��µ�'LGHVR[\��µ��µ�
GLGHK\GURDGHQRVLQ� �G�$�� ��� DOV� IDUEORVHQ� )HVWVWRII� �$EELOGXQJ� ����� $XVJHKHQG� YRQ
$GHQRVLQ����ZXUGH�G�$����LQ�HLQHU�*HVDPWDXVEHXWH�YRQ�������HUKDOWHQ�
���� 6\QWKHVH�YRQ��µ��µ�'LGHVR[\DGHQRVLQ��GG$�
,P�IROJHQGHQ�$EVFKQLWW�VROO�GLH�6\QWKHVH�YRQ��
��
�'LGHVR[\DGHQRVLQ���EHVFKULHEHQ�ZHUGHQ�

������ 6\QWKHVHVWUDWHJLHQ�I�U��µ��µ�'LGHVR[\DGHQRVLQ��GG$���
$XV�GHU�/LWHUDWXU�VLQG�HLQLJH�6\QWKHVHZHJH�I�U�GLH�'DUVWHOOXQJ�YRQ��µ��µ�'LGHVR[\DGHQRVLQ
�GG$�� �� EHNDQQW�>��@�'LH�PHLVWHQ� JHKHQ� KLHUEHL� YRQ� �
�'HVR[\DGHQRVLQ� ��� DXV�� ZHOFKHV� LQ
HLQHP�HUVWHQ�6FKULWW�VHOHNWLY�DQ�GHU��
�2�3RVLWLRQ�JHVFK�W]W�ZHUGHQ�PX���XP�1HEHQUHDNWLRQHQ
ZlKUHQG�GHU�6\QWKHVH�YRQ�GG$���]X�YHUKLQGHUQ��=ZHFNPl�LJHUZHLVH� IlOOW�GLH�:DKO�KLHUEHL
DXI�EDVHQODELOH�6FKXW]JUXSSHQ�ZLH�$FHW\O��XQG�%HQ]R\OVFKXW]JUXSSHQ�DEHU�DXFK�6LO\OVFKXW]�
JUXSSHQ��ZHOFKH�PLW�)OXRULG�,RQHQ�DEVSDOWEDU�VLQG��VLQG�JHHLJQHW�
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$EELOGXQJ���� �6\QWKHVHVWUDWHJLHQ�I�U��µ��µ�'LGHVR[\DGHQRVLQ��GG$���
6DXHU�DEVSDOWEDUH�6FKXW]JUXSSHQ�ZLH�]�%��'07U�VLQG��ZLH�DXFK�LP�)DOO�I�U�G�$����DXFK�I�U
GG$� ��� XQJHHLJQHW�� GD� EHL� HLQHU� DEVFKOLH�HQGHQ� (QWVFK�W]XQJ� GHU� �
�2+�*UXSSH�� HLQH



�� ���5HVXOWDWH�XQG�'LVNXVVLRQHQ

6SDOWXQJ� GHU� JO\FRVLGLVFKHQ� %LQGXQJ� XQYHUPHLGEDU� ZlUH� �.DSLWHO� ������� 6HLWH� ���� ,Q
$EELOGXQJ���� DXI�6HLWH� ��� VLQG� GLH�6\QWKHVHVWUDWHJLHQ� I�U� �µ��µ�'LGHVR[\DGHQRVLQ� �GG$���
DXIJH]HLJW�� 1DFK� 6FK�W]XQJ� GHU� �
�2+�3RVLWLRQ� YRQ� �
�'HVR[\DGHQRVLQ� ��� NDQQ� �EHU� HLQ
�
�7KLRQRFDUERQDW����PLW�DQVFKOLH�HQGHU�UDGLNDOLVFKHU�'HVR[\JHQLHUXQJ�XQG�EDVHQLQGX]LHUWHU
(QWVFK�W]XQJ� GHU� � �
�+\GUR[\OJUXSSH� � �
��
�'LGHVR[\DGHQRVLQ� �� HUKDOWHQ� ZHUGHQ� �:HJ� &��
'LHVH�5HDNWLRQVIROJH�EDVLHUW�DXI�$UEHLWHQ�YRQ�%DUWRQ�HW�DO�>���������������@�DXV�GHQ�-DKUHQ������
����� XQG� VLQG� HLQLJH� -DKUH� GDQDFK� DXFK� DXI� GLH� 6\QWKHVH� YRQ� �
��
�'LGHVR[\QXFOHRVLGHQ
DQJHZHQGHW�ZRUGHQ�>�����������@�(LQH�$OWHUQDWLYH�XQG�JOHLFK]HLWLJ� VHKU� HIIL]LHQWH�0HWKRGH�]XU
'DUVWHOOXQJ� YRQ� �µ��µ�'LGHVR[\DGHQRVLQ� �� VWHOOW� GLH� +\GULHUXQJ� GHU� �
��
�XQJHVlWWLJWHQ
9HUELQGXQJ� �
��
�'LGHVR[\��
��
�GLGHK\GURDGHQRVLQ� �G�$�� ��� GDU� �:HJ�'��>�������@�hEOLFKHU�
ZHLVH�ZLUG�PLW�:DVVHUVWRII��DQ�HLQHP�DXI�$NWLYNRKOH�IHLQ�YHUWHLOWHP��0HWDOONDWDO\VDWRU��PHLVW
3DOODGLXP��HLQH�+\GULHUXQJ�GHU�'RSSHOELQGXQJ�HUUHLFKW��'HU�V\QWKHWLVFKH�=XJDQJ�]X�G�$���
ZXUGH�EHUHLWV�LQ�.DSLWHO�������DXI�6HLWH����DXVI�KUOLFK�EHVFKULHEHQ��$XVJHKHQG�YRQ�$GHQRVLQ
����NDQQ�GG$��� DXFK�� QDFK�gIIQXQJ�GHV� �
��
�2UWKRDFHWDWHV���>���@�PLW�$FHW\OEURPLG>�������@
�EHU� GDV� ,QWHUPHGLDW� �
�%URP��
�GHVR[\��
��
�GL�2�DFHW\ODGHQRVLQ� ��� GDUJHVWHOOW� ZHUGHQ
�:HJ�%��>���@�'LHVH�*HVDPWDXVEHXWH�GLHVHU�I�QIVWXILJHQ�6\QWKHVH�OLHJW�EHL�������:HLWHUKLQ�LVW
DXI� GLH� SKRWRFKHPLVFK� DEODXIHQGH� 5HDNWLRQ� YRQ� �
��
��
�7UL�PHWD��7ULIOXRUPHWK\O�EHQ]RDW�
HVWHUQ����KLQ]XZHLVHQ>������@��ZREHL�PDQ�LQ�$QZHVHQKHLW�YRQ�0J&O2��XQG�1�0HWK\OFDUED]RO
�0&=���
�2�JHVFK�W]WHV��
��
�'LGHVR[\DGHQRVLQ��GG$���� LQ�HLQHU�$XVEHXWH�YRQ������HUKlOW
�:HJ�$��

������ 'DUVWHOOXQJ�YRQ��µ��µ�'LGHVR[\DGHQRVLQ��GG$���
)�U� GLH� 'DUVWHOOXQJ� YRQ� �µ��µ�'LGHVR[\DGHQRVLQ� �GG$�� ZXUGH� DXVJHKHQG� YRQ� �
�'HVR[\�
DGHQRVLQ���
�G$�����GLH�YLHUVWXILJH�6\QWKHVHURXWH�&��$EELOGXQJ�����6HLWH������EHU�HLQH�%DU�
WRQ�'HVR[\JHQLHUXQJ� JHZlKOW�� ,P� HUVWHQ� 6FKULWW� PX�WH� UHJLRVHOHNWLY� GLH� �
�+\GUR[\JUXSSH
JHVFK�W]W�ZHUGHQ��GD�GLH�VHNXQGlUH�2+�*UXSSH�DQ�GHU��
�3RVLWLRQ�GHV��
�'HVR[\DGHQRVLQV���
HLQ�ZHLWHUHV� 5HDNWLRQV]HQWUXP� GDUVWHOOW�� (LQH� 6LO\OVFKXW]JUXSSH�ZLH� WHUW�%XW\OGLPHWK\OVLO\O
LVW��QHEHQ�GHQ�JHHLJQHWHQ�$EVSDOWXQJVEHGLQJXQJHQ��DXFK�GXUFK�LKUH�KRKH�2�6HOHNWLYLWlW�XQG
GHU� K|KHUHQ� 5HDNWLYLWlW� JHJHQ�EHU� SULPlUHQ� $ONRKROHQ� DXVJHVSURFKHQ� JHHLJQHW� I�U� GLH
WHPSRUlUH�%ORFNLHUXQJ�GHU��
�2+�3RVLWLRQ�>�������@��
�'HVR[\DGHQRVLQ����ZXUGH�PLW�����bTXL�
YDOHQWHQ� WHUW�%XW\OGLPHWK\OVLO\OFKORULG� XQG� ���� bTXLYDOHQWHQ� ,PLGD]RO� LQ� 3\ULGLQ� DOV� /|�
VXQJVPLWWHO� EHL�5DXPWHPSHUDWXU� ���K� JHU�KUW��1DFK� FKURPDWRJUDSKLVFKHU�$XIUHLQLJXQJ�PLW
HLQHP� 'LFKORUPHWKDQ�0HWKDQRO�*UDGLHQW� ��������� NRQQWH� �
�2�WHUW�%XW\OGLPHWK\OVLO\O��
�
GHVR[\DGHQRVLQ� ��� LQ� JXWHQ� $XVEHXWHQ� ������� DOV� IDUEORVHU� )HVWVWRII� HUKDOWHQ� ZHUGHQ�� ,P



���5HVXOWDWH�XQG�'LVNXVVLRQHQ ��

QlFKVWHQ� 6FKULWW� ZXUGH� �
�2�WHUW�%XW\OGLPHWK\OVLO\O��
�GHVR[\DGHQRVLQ� ��� LQ� 'LPHWK\O�
IRUPDPLG� �'0)�� JHO|VW� XQG� EHL� ����&� � PLW� ���
�7KLRFDUERQ\OGLLPLGD]RO� XPJHVHW]W�� 1DFK
$ENRQGHQVLHUHQ�GHV�/|VXQJVPLWWHOV�XQG�=XJDEH�YRQ�ZDVVHUIUHLHP�0HWKDQRO�ZXUGH�QRFKPDOV
��K� DXI� ����&� HUKLW]W�� 1DFK�$XIDUEHLWXQJ� XQG�$XIUHLQLJXQJ�PLWWHOV� 6lXOHQFKURPDWRJUDSKLH
NRQQWH��
�2�WHUW�%XW\OGLPHWK\OVLO\O��
�PHWK\OWKLRFDUERQ\O��
�GHVR[\DGHQRVLQ����DOV�IDUEORVHU
)HVWVWRII�LQ�HLQHU�$XVEHXWH�YRQ������HUKDOWHQ�ZHUGHQ�
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$EELOGXQJ�����6\QWKHVH�YRQ��
��
�'LGHVR[\DGHQRVLQ���DXVJHKHQG�YRQ��
�'HVR[\DGHQRVLQ���
'LH� QXQ� IROJHQGH� %DUWRQ�'HVR[\JHQLHUXQJ� YHUOlXIW� �EHU� HLQHQ� UDGLNDOLVFKHQ�0HFKDQLVPXV
PLW� +LOIH� YRQ� 7UL�Q�EXW\O]LQQK\GULG� XQG� NDWDO\WLVFKHQ� 0HQJHQ� a�a
�$]RLVREXW\URQLWULO
�$,%1���+LHU]X�ZXUGH��
�2�WHUW�%XW\OGLPHWK\OVLO\O��
�PHWK\OWKLRFDUERQ\O��
�GHVR[\DGHQRVLQ
��� LQ� 7ROXRO� JHO|VW� XQG�1�1
�$]RLVREXW\URQLWULO� VRZLH� GDV� 7UL�Q�EXW\O]LQQK\GULG� KLQ]XJH�
JHEHQ��1DFK�(QWJDVHQ�GHU�5HDNWLRQVPLVFKXQJ�XQG�DQVFKOLH�HQGHP�(UKLW]HQ� DXI������&� I�U
��K�ZXUGH�GDV�/|VXQJVPLWWHO�DENRQGHQVLHUW�XQG�VlXOHQFKURPDWRJUDSKLVFK�PLW�HLQHP�'LFKORU�
PHWKDQ�0HWKDQRO�*UDGLHQWHQ� �������� 0HWKDQRO�� DXIJHUHLQLJW�� 0DQ� HUKLHOW� �
�2�WHUW�%XW\O�
GLPHWK\OVLO\O��
��
�GLGHVR[\DGHQRVLQ����DOV�IDUEORVHQ�)HVWVWRII�LQ�����LJHU�$XVEHXWH��=XU�DE�
VFKOLH�HQGHQ�$EVSDOWXQJ� GHU� WHUW�%XW\OGLPHWK\OVLO\O�6FKXW]JUXSSH� ZXUGH� �
�2�WHUW�%XW\OGL�
PHWK\OVLO\O��
��
�GLGHVR[\DGHQRVLQ����LQ�ZDVVHUIUHLHP�7HWUDK\GURIXUDQ��7+)��JHO|VW�XQG�PLW
����bTXLYDOHQWHQ�7HWUDEXW\ODPPRQLXPIOXRULG�YHUVHW]W�XQG���K�EHL�5DXPWHPSHUDWXU�JHU�KUW�
1DFK�$ENRQGHQVLHUHQ�GHV�/|VXQJVPLWWHOV�XQG�FKURPDWRJUDSKLVFKHU�$XIUHLQLJXQJ�PLW�HLQHP
0HWKDQRO�*UDGLHQWHQ����������LQ�'LFKORUPHWKDQ����������7ULHWK\ODPLQ��NRQQWH�HLQ�IDUEORVHU
)HVWVWRII� LQ� �����$XVEHXWH� HUKDOWHQ�ZHUGHQ��$XVJHKHQG� YRQ� �
�'HVR[\DGHQRVLQ���� NRQQWH
�
��
�'LGHVR[\DGHQRVLQ���VRPLW�LQ�HLQHU�*HVDPWDXVEHXWH�YRQ������HUKDOWHQ�ZHUGHQ�� ,Q�HLQHU



�� ���5HVXOWDWH�XQG�'LVNXVVLRQHQ

IU�KHUHQ�9DULDQWH�]XU�'DUVWHOOXQJ�YRQ�GG$���ZXUGH�LP�HUVWHQ�6\QWKHVHVFKULWW�DQVWHOOH�GHU��
�
2�WHUW�%XW\OGLPHWK\OVLO\O�6FKXW]JUXSSH� HLQH� %HQ]R\OVFKXW]JUXSSH� JHZlKOW�>���@� 'LH� UHJLR�
VHOHNWLYH� (LQI�KUXQJ� HUIROJWH� KLHUEHL� QDFK� HLQHU� 0HWKRGH� YRQ� $�� /LJXRUL�>���@� 'LH� HU]LHOWH
$XVEHXWH�DQ��
�EHQ]R\OLHUWHP��
�'HVR[\DGHQRVLQ�ODJ�DEHU�QXU�EHL������XQG�LVW�VRPLW�GHU�REHQ
EHVFKULHEHQHQ� 6LO\OLHUXQJ� GHU� �
�3RVLWLRQ� GHXWOLFK� XQWHUOHJHQ�� 'DQDFK� ZXUGH� GLH� �
�2+�
*UXSSH� XQWHU� LGHQWLVFKHQ� %HGLQJXQJHQ� LQ� HLQHQ� 7KLRFDUERQVlXUHPHWK\OHVWHU� �EHUI�KUW� ZDV
DOOHUGLQJ�LP�)DOO�GHV��
�2�%HQ]R\O��
�GHVR[\DGHQRVLQ�LQ�����LJHU�$XVEHXWH�JHODQJ��'LH�DQ�
VFKOLH�HQGH�%DUWRQ�'HVR[\JHQLHUXQJ�XQG�DEVFKOLH�HQGH�(QWVFK�W]XQJ�GHU��
�3RVLWLRQ�JHODQJ
HEHQIDOOV�SUREOHPORV�PLW�QDKH]X� LGHQWLVFKHQ�$XVEHXWHQ�YRQ������E]Z��������'LH�*HVDPW�
DXVEHXWH�GLHVHU�HUVWHQ�6\QWKHVHYDULDQWH�YRQ��
�'LGHVR[\DGHQRVLQ��� ODJ�EHL�QXU������XQG�LVW
VRPLW�GHU�KLHU�EHVFKULHEHQHQ���
�6LO\O�9DULDQWH��XQWHUOHJHQ�
���� 6\QWKHVH� GHU�+\SR[DQWKLQ�1XFOHRVLGH� �
��
�'LGHVR[\LQRVLQ� �GG,�� XQG

�
��
�'LGHVR[\��
��
�GLGHK\GURLQRVLQ��G�,�
������ 6\QWKHVHVWUDWHJLHQ� I�U� �
��
�'LGHVR[\LQRVLQ� �GG,�� �� XQG� �
��
�'LGHVR[\��
��
�

GLGHK\GURLQRVLQ��G�,����
'LH�6\QWKHVH�GHU�+\SR[DQWKLQ�1XFOHRVLGH��
��
�'LGHVR[\LQRVLQ��GG,������
��
�'LGHVR[\��
��
�
GLGHK\GURLQRVLQ� �G�,����� JHOLQJW� DXI� FKHPLVFKHQ�:HJ�� LVW� DEHU� DXFK�PLW�+LOIH�YRQ�GHVDPL�
QLHUHQGHQ�(Q]\PHQ�GXUFK]XI�KUHQ��$EELOGXQJ�����
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$EELOGXQJ���� 6\QWKHVHVWUDWHJLHQ�GHU�+\SR[DQWKLQ�1XFOHRVLGH�GG,���XQG�G�,���
'LH�LQ�GHP�.DSLWHO�������XQG�������EHVFKULHEHQH�UHGXNWLYH�(OLPLQLHUXQJ�GHV�%URPDFHWDWV��
�
%URP��
�GHVR[\��
��
�GL�2�DFHW\ODGHQRVLQ� ��� PLW� HLQHP� =Q�&X�3DDU� NDQQ� DXFK� PLW� GHP



���5HVXOWDWH�XQG�'LVNXVVLRQHQ ��

HQWVSUHFKHQGHQ� +\SR[DQWKLQ�'HULYDW� �
�%URP��
�GHVR[\��
��
�GL�2�DFHW\OLQRVLQ� ��� GXUFK�
JHI�KUW�ZHUGHQ�>���@�+LHUEHL�HUKlOW�PDQ�QDFK�(QWVFK�W]XQJ�GHU��
�2+�*UXSSH��
��
�'LGHK\GUR�
�
��
�GLGHVR[\LQRVLQ� �G�,�� ��� E]Z�� QDFK� DQVFKOLH�HQGHU� +\GULHUXQJ� YRQ� ��� �
��
�'LGHV�
R[\LQRVLQ��GG,�����:HJ�$��>���@
'LH�8PZDQGOXQJ�GHU�%DVH�$GHQLQ� LQ�+\SR[DQWKLQ�GXUFK�'HVDPLQLHUXQJ�VWHOOW�HLQH�ZHLWHUH
0HWKRGH� GDU� �$EELOGXQJ� ���� 6HLWH� ����� 6LH� ELHWHW� VLFK� GDQQ� DQ�� ZHQQ� EHUHLWV� GLH
HQWVSUHFKHQGHQ� $GHQLQ�1XFOHRVLG�$QDORJD� ]XU� 9HUI�JXQJ� VWHKHQ� �:HJ� %��� $XI� HLQH
DXIZHQGLJHUH�� XQG� NRVWHQLQWHQVLYHUH� VHSDUDWH� 6\QWKHVH� GHU� +\SR[DQWKLQ�1XFOHRVLGH� GG,� �
XQG� G�,� ��� NDQQ� VRPLW� YHU]LFKWHW� ZHUGHQ�� 'LH� 'HVDPLQLHUXQJ� LVW� DXI� YHUVFKLHGHQH� $UWHQ
GXUFKI�KUEDU��=XP�HLQHQ�NDQQ�GLH�8PVHW]XQJ�GHU�HQWVSUHFKHQGHQ�$GHQRVLQ�'HULYDWH���XQG
��� PLW� 1DWULXPQLWULW� �1D12��� LQ� (LVHVVLJ� GXUFKJHI�KUW� ZHUGHQ�>��@� :HLWDXV� HOHJDQWHU� LVW
MHGRFK� HLQH� HQ]\PDWLVFKH� 'HVDPLQLHUXQJ�� +LHUEHL� LVW� GLH� 9HUZHQGXQJ� GHU� NRPPHU]LHOO
HUKlOWOLFKHQ�$GHQRVLQ�'HVDPLQDVH��(&����������GLH�DP�KlXILJVWHQ�EHVFKULHEHQH�0HWKRGH�]XU
+HUVWHOOXQJ�YRQ�+\SR[DQWKLQ�1XFOHRVLG�$QDORJD�>��@

������ 'DUVWHOOXQJ�GHU�+\SR[DQWKLQ�1XFOHRVLGH��
��
�'LGHVR[\LQRVLQ��GG,����XQG��
��
�
'LGHVR[\��
��
�GLGHK\GURLQRVLQ��G�,����

'D��
��
�'LGHVR[\DGHQRVLQ��GG$����XQG��
��
�'LGHVR[\��
��
�GLGHK\GURDGHQRVLQ��G�$�����EH�
UHLWV� ]XU� 9HUI�JXQJ� VWDQGHQ�� NRQQWH� I�U� GLH� 6\QWKHVH� GHU� HQWVSUHFKHQGHQ� +\SR[DQWKLQ�
1XFOHRVLGH���XQG����HLQH�HQ]\PDWLVFKH�'HVDPLQLHUXQJ�GXUFKJHI�KUW�ZHUGHQ�
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$GHQVRVLQ�'HVDPLQDVH
$'$��(�&���������
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$GHQVRVLQ�'HVDPLQDVH
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$EELOGXQJ���� 6\QWKHVH�GHU�+\SR[DQWKLQ�1XFOHRVLGH�GG,���XQG�G�,���
'D]X�ZXUGH�GDV�1XFOHRVLG� LQ�:DVVHU� JHO|VW� XQG�PLW�7ULHWK\ODPLQ� �7($�� YHUVHW]W��ZHOFKHV
GHQ�S+�:HUW�GHU�/|VXQJ�DXI���HUK|KW��'LHV�LVW�Q|WLJ��XP�ZlKUHQG�GHU�5HDNWLRQ�HLQH�6SDOWXQJ



�� ���5HVXOWDWH�XQG�'LVNXVVLRQHQ

GHU� JO\FRVLGLVFKHQ�%LQGXQJ� ]X� YHUKLQGHUQ�� ,P�$QVFKOX��ZXUGHQ� ���8QLWV� GHV� NRPPHU]LHOO
HUKlOWOLFKHQ�(Q]\PV�$GHQRVLQ�'HVDPLQDVH� �(&���������� DXV�.lOEHUGDUPVFKOHLPKDXW� KLQ]X�
JHJHEHQ� XQG� EHL� 5DXPWHPSHUDWXU� �EHU� 1DFKW� JHU�KUW�� 'DV� (Q]\P� ZXUGH� PLW� NDOWHP�0H�
WKDQRO�JHIlOOW�XQG�DE]HQWULIXJLHUW��'HU�hEHUVWDQG�ZXUGH�GXUFK� HLQHQ�0HPEUDQILOWHU� ILOWULHUW�
XP�UHVWOLFKHV�(Q]\P�]X�HQWIHUQHQ��'LH�ZHLWHUH�$XIUHLQLJXQJ�HUIROJWH�FKURPDWRJUDSKLVFK�PLW
HLQHP�'LFKORUPHWKDQ�0HWKDQRO�*UDGLHQWHQ�YRQ�����������0DQ�HUKLHOW� IDUEORVH� )HVWVWRIIH� LQ
HLQHU�$XVEHXWH�YRQ�����������
���� 6\QWKHVH�GHU�F\FOR6DOLJHQ\O�1XFOHRVLG�0RQRSKRVSKDWH
������ 6\QWKHVHVWUDWHJLHQ
$XVJHKHQG� YRQ� GHP� 1XFOHRVLG� JLEW� HV� PHKUHUH� 0|JOLFKNHLWHQ� I�U� GLH� 6\QWKHVH� GHU
F\FOR6DOLJHQ\O�1XFOHRWLGH� �F\FOR6DO�103�� ���� 'LH� 3KRVSKDW�*UXSSH� N|QQWH� �EHU� YHUVFKLH�
GHQDUWLJH�6DOLF\ODONRKRO�'HULYDWH�HLQJHI�KUW�ZHUGHQ��$EELOGXQJ�����

2

2

3
2

2

5

��

2

3
2 1

2

3
2 &O

5

5

�� ��

&

%

2+

2+

5

+2

��

&+2

2+

5

&22+

2+

5

2

2

3
2

5

��

��

��

2

3
2

&O5

2

1XFOHRVLG

1XFOHRVLG�

1XFOHRVLG

$

'

��

2+

5

��

+2 1XFOHRVLG

+2 1XFOHRVLG

�

�

$EELOGXQJ���� 6\QWKHVHVWUDWHJLH�GHU�F\FOR6DO�3KRVSKDWWULHVWHU�'HULYDWH��9DULDQWH�$��%��&�



���5HVXOWDWH�XQG�'LVNXVVLRQHQ ��

'HQNEDU� KLHUI�U� LVW� GLH� 8PVHW]XQJ� GHV� 1XFOHRVLGV� PLW� GHP� F\FOLVFKHQ� 6DOLJHQ\O�
FKORUSKRVSKDQ���� ]X� GHP�HQWVSUHFKHQGHQ� F\FOLVFKHQ� 3KRVSKLW����ZHOFKHV� LP�$QVFKOX�� ]X
GHP�JHZ�QVFKWHQ�3KRVSKDWWULHVWHU����R[LGLHUW�ZHUGHQ�PX���9DULDQWH�$���'LH�F\FOLVFKHQ�6DOL�
JHQ\OFKORUSKRVSKDQH� ��� ZlUHQ� DXV� GHQ� HQWVSUHFKHQGHQ� 6DOLF\ODONRKROHQ� ��� GDUVWHOOEDU�
ZHOFKH� LKUHUVHLWV�DXV�GHQ�6DOLF\OVlXUHQ����RGHU�6DOLF\ODOGHK\GHQ����GXUFK� HLQIDFKH�5HGXN�
WLRQ�]X�HUKDOWHQ�VLQG��:HJ�'���(LQH�ZHLWHUH�6\QWKHVHYDULDQWH�LVW�GLH�9HUZHQGXQJ�YRQ�F\FOL�
VFKHQ�6DOLJHQ\OSKRVSKRUDPLGLWHQ���� ]XU�6\QWKHVH�GHU�F\FOR6DO�1XFOHRWLGH���� �9DULDQWH�%��
+LHUEHL� N|QQWH� GDV� F\FOLVFKH� 6DOLJHQ\OFKORUSKRVSKDQ� ��� PLW� ',3$� ]X� GHP� JHZ�QVFKWHQ
3KRVSKRUDPLGLW����XPJHVHW]W�ZHUGHQ��%HL�GHU�DQVFKOLH�HQGHQ�6\QWKHVH�GHU�3KRVSKDWWULHVWHU
��� XQWHU� 9HUZHQGXQJ� GHU� F\FOLVFKHQ� 6DOLJHQ\OSKRVSKRUDPLGLWH� ��� �9DULDQWH� %�� LVW� HLQ
$NWLYDWRU�QRWZHQGLJ��XP�GDV�3KRVSKLW����]X�JHQHULHUHQ��+LHUI�U�JHHLJQHWH�$NWLYDWRUHQ�VLQG
6lXUHQ�ZLH�]�%���+�7HWUD]RO�>���@�$XFK�EHL�GLHVHU�6\QWKHVHYDULDQWH�ZlUH� HLQH�DEVFKOLH�HQGH
2[LGDWLRQ� ]XP� 3KRVSKDWWULHVWHU���� QRWZHQGLJ��'HU�9RUWHLO� HLQHU� VROFKHQ� 5HDNWLRQVI�KUXQJ
JHJHQ�EHU�GHU�9HUZHQGXQJ�YRQ�F\FOLVFKHQ�6DOLJHQ\OFKORUSKRVSKDQHQ�����9DULDQWH�$��N|QQWH
VLFK�LQ�HLQHU�EHVVHUHQ�1�2�6HOHNWLYLWlW�EHL�1XFOHRVLGHQ�PLW�]XVlW]OLFKHU�UHDNWLYHU�*UXSSH�ZLH
GHU� IUHLHQ� $PLQRJUXSSH� GHU� %DVHQ� $GHQLQ�� &\WRVLQ� XQG� *XDQLQ� QLHGHUVFKODJHQ�� %HDFKWHW
ZHUGHQ�PX��GDEHL�DOOHUGLQJV��GD��GXUFK�GHQ�(LQVDW]�GHV�$NWLYDWRUV�XQWHU�VDXUHQ�5HDNWLRQV�
EHGLQJXQJHQ� JHDUEHLWHW�ZHUGHQ�PX���'LHV� N|QQWH� VLFK� EHL� VlXUHHPSILQGOLFKHQ�1XFOHRVLGHQ
QDFKWHLOLJ�DXI�GLH�5HDNWLRQ�DXVZLUNHQ�� ,P�)DOO�GHU�6\QWKHVHYDULDQWH�$�ZLUG�GDJHJHQ��GXUFK
GHQ�(LQVDW]�GHU�%DVH�',3($��XQWHU�EDVLVFKHQ�%HGLQJXQJHQ�JHDUEHLWHW�
8P� GLH� 2[LGDWLRQ� LP� OHW]HQ� 6FKULWW� ]X� XPJHKHQ�� OLHJW� HLQ� (LQVDW]� YRQ� 3KRVSKRU�9��
9HUELQGXQJHQ�QDKH� �9DULDQWH�&���+LHU]X�N|QQWH� DXVJHKHQG�YRP�F\FOLVFKHQ�6DOLJHQ\OFKORU�
SKRVSKDQ� ��� HLQ� F\FOLVFKHV� 6DOLJHQ\OSKRVSKRUFKORULGDW� ��� V\QWKHWLVLHUW� ZHUGHQ�� ZHOFKHV
GXUFK�HLQIDFKH�2[LGDWLRQ�PLW�6DXHUVWRII�]XJlQJOLFK�ZlUH��9RUWHLO�GLHVHU�0HWKRGH�LVW�GHU�V\Q�
WKHWLVFKH� =XJDQJ� YRQ� F\FOR6DO�3UR�1XFOHRWLGHQ� ���� GLH� VLFK� JHJHQ�EHU� GHU� DEVFKOLH�HQGHQ
2[LGDWLRQ�PLW� WHUW�%XW\OK\GURSHUR[LG� DOV� HPSILQGOLFK� HUZHLVHQ��(LQ�%HLVSLHO� KLHUI�U� LVW� GLH
&\FORSURS\O�*UXSSH� GHV� DQWLYLUDO� DNWLYH� 1XFOHRVLGV� ����8��� �$EDFDYLU�� =LDJHQÇ�
�$EELOGXQJ� ��� 6HLWH� ���>���@� :HLWHUKLQ� KDEHQ� 3KRVSKRU�9��5HDJHQ]LHQ� GHQ� 9RUWHLO�� GD��
DXIJUXQG� LKUHU� JHULQJHUHQ�5HDNWLYLWlW�� EHVVHUH� 1�2�6HOHNWLYLWlWHQ� LP� )DOO� YRQ�1XFOHREDVHQ
PLW� H[RF\FOLVFKHQ� $PLQRJUXSSHQ� �]�� %VS��� $GHQLQ� RGHU� *XDQLQ�� ]X� HUZDUWHQ� VLQG�� 'HU
0DQJHO�DQ�5HDNWLYLWlW�GHU�3KRVSKRU�9��5HDJHQ]LHQ�N|QQWH�VLFK�DOOHUGLQJV�DXFK�QDFKWHLOLJ�DXI
GLH�$XVEHXWH�DXVZLUNHQ�



�� ���5HVXOWDWH�XQG�'LVNXVVLRQHQ

������ 'DUVWHOOXQJ�GHU�6DOLF\ODONRKROH���E�K
'LH� VXEVWLWXLHUWHQ� 6DOLF\ODONRKROH� VLQG�� QHEHQ� GHQ� 1XFOHRVLGHQ�� GLH� *UXQGEDXVWHLQH� GHU
F\FOR6DO�1XFOHRWLG�9HUELQGXQJHQ��$XV�*U�QGHQ� GHU� 6WDELOLWlW� XQG� LQ� IU�KHUHQ�$UEHLWHQ� HU�
KDOWHQHQ�ELRORJLVFKHQ�'DWHQ�ZXUGHQ�DXVVFKOLH�OLFK�'RQRUVXEVWLWXHQWHQ� LQ����XQG���3RVLWLRQ
LP�DURPDWLVFKHQ�5LQJ�V\QWKHWLVLHUW��+LHUI�U�NDPHQ�GLH���0HWKR[\����E����0HWK\O����F�XQG
����'L�PHWK\O�9HUELQGXQJ� ��G� LQ� )UDJH�� 8P� GLH� /LSRSKLOLH� GHU� F\FOR6DO�3KRVSKDWWULHVWHU
ZHLWHU�]X�HUK|KHQ�ZXUGHQ�DX�HUGHP�6DOLF\ODONRKROH�PLW���WHUW�%XW\O����H�XQG���VHN�%XW\O�
��I�E]Z����WHUW�%XW\O����J�XQG���VHN�%XW\O�6XEVWLWXHQWHQ���K�YHUZHQGHW��$OV�QHXWUDOH�9HU�
JOHLFKVVXEVWDQ]�GLHQWH�GLH�XQVXEVWLWXLHUWH�9HUELQGXQJ���D��'LH�1XPPHULHUXQJ�GHU�HLQ]HOQHQ
3RVLWLRQHQ� GHU� 6DOLF\ODONRKROH� ��� RULHQWLHUHQ� VLFK� DQ� GHU� 6DOLF\OVlXUH� XQG� LKUHQ� 'HULYDWHQ
�$EELOGXQJ�����6HLWH�����
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$EELOGXQJ���� 6XEVWLWXLHUWH�6DOLF\ODONRKROH���D�K
:lKUHQG�9HUELQGXQJ���D� NlXIOLFK� HUZRUEHQ�ZHUGHQ� NRQQWH��PX�WHQ� GLH� DQGHUHQ�'HULYDWH
]XQlFKVW�V\QWKHWLVLHUW�ZHUGHQ����0HWKR[\����E�XQG�GHU���0HWK\OVDOLF\ODONRKRO���F�NRQQWHQ
DXV� GHQ� HQWVSUHFKHQGHQ� 6DOLF\OVlXUHQ� ��E� XQG� ��F� GXUFK� 5HGXNWLRQ� XQWHU� 6WDQGDUGEH�
GLQJXQJHQ>���@� PLW� ����bTXLYDOHQWHQ� /LWKLXPDOXPLQLXPK\GULG� LQ� ZDVVHUIUHLHP� 7HWUDK\GUR�
IXUDQ�DOV�/|VXQJVPLWWHO�HUKDOWHQ�ZHUGHQ��$EELOGXQJ�����6HLWH������=XU�9HUYROOVWlQGLJXQJ�GHU
5HDNWLRQ�ZXUGH���K�XQWHU�5�FNIOX��HUKLW]W��1DFK�YRUVLFKWLJHU�+\GURO\VH�PLW�(LVZDVVHU�XQG
$QVlXHUQ�PLW�����LJHU�6FKZHIHOVlXUH�DXI�S+���ZXUGHQ�GLH�6DOLF\ODONRKROH�GXUFK�([WUDNWLRQ
PLW�(VVLJVlXUHHWK\OHVWHU�DOV�5RKSURGXNW�LVROLHUW�
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$EELOGXQJ���� 6\QWKHVH�GHV���0HWKR[\��XQG���0HWK\OVDOLF\ODONRKROV���E�XQG���F



���5HVXOWDWH�XQG�'LVNXVVLRQHQ ��

'HU���0HWKR[\����E�XQG���0HWK\O�VDOLF\OVDONRKRO���F�NRQQWHQ��DOV�IDUEORVH�NULVWDOOLQH�6WRIIH
QDFK� FKURPDWRJUDSKLVFKHU� $XIUHLQLJXQJ� PLW� HLQHP� 3HWUROHWKHU�'LFKORUPHWKDQ� *UDGLHQWHQ
�����������RGHU�GXUFK�PHKUPDOLJHV�8PNULVWDOOLVLHUHQ�DXV�'LFKORUPHWKDQ�3HWUROHWKHU�HUKDOWHQ
ZHUGHQ��(V�ZXUGHQ�$XVEHXWHQ�YRQ������E]Z�������HU]LHOW�
,P� )DOO� GHU� ����'LPHWK\O�VXEVWLWXLHUWHQ� 9HUELQGXQJHQ� ��G� ZDU� GLH� HQWVSUHFKHQGH
6DOLF\OVlXUH�NlXIOLFK�QLFKW� ]X� HUZHUEHQ��$QDORJ� ]X� GHU� YRQ�0��/RUH\� GXUFKJHI�KUWHQ�6\Q�
WKHVH� NRQQWH� GHU� ����'LPHWK\OVDOLF\ODONRKRO� V\QWKHWLVLHUW� ZHUGHQ�>�������@�$OV� $XVJDQJVVXE�
VWDQ]�GLHQWH�GDV�����'LPHWK\OSKHQRO���G��ZHOFKHV�]XQlFKVW� LQ�RUWKR�3RVLWLRQ�]XU�+\GUR[\O�
*UXSSH�QDFK�5LHFKH>�������@�PLW�RUWKR�'LFKORUPHWK\OPHWK\OHWKHU�LQ�*HJHQZDUW�YRQ�7LWDQWHWUD�
FKORULG�IRUP\OLHUW�ZHUGHQ�PX�WH���������(LQH�DQVFKOLH�HQGH�5HGXNWLRQ�GHV�HUKDOWHQHQ�$OGH�
K\GV� ��G� PLW� 1DWULXPERUK\GULG� XQWHU� 6WDQGDUGEHGLQJXQJHQ>���@� OLHIHUWH� GHQ� ����'LPHWK\O�
VDOLF\ODONRKRO���G�LQ�����LJHU�$XVEHXWH��$EELOGXQJ�����
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$EELOGXQJ���� 6\QWKHVH�YRQ�����'LPHWK\OVDOLF\ODONRKRO���G
'LH�6DOLF\ODONRKROH���H�K�ZXUGHQ�DXVJHKHQG�YRQ�GHQ�HQWVSUHFKHQGHQ�3KHQROHQ���H�K�QDFK
GHU�0HWKRGH�YRQ�&DVLUDJKL>���@�GDUJHVWHOOW��'LHVH�0HWKRGH�ZHLVW� JHJHQ�EHU�GHU�5LHFKH�)RU�
P\OLHUXQJ�HLQH�JU|�HUH�RUWKR�6HOHNWLYLWlW�DXI��VR�GD��DXFK�EHL�3KHQROHQ�PLW�IUHLHU�SDUD�3RVL�
WLRQ�DXVVFKOLH�OLFK�GDV�RUWKR�IRUP\OLHUWH�3URGXNW�HQWVWHKW��%HL�GHU�9HUZHQGXQJ�GHU�0HWKRGH
QDFK�5LHFKH�Z�UGH�HV�LP�)DOO�GHU�3KHQROH���H�XQG���I�DXFK�]X�HLQHP�7HLO�]X�HLQHU�)RUP\OLHU�
XQJ�GHU�SDUD�3RVLWLRQ�NRPPHQ�
'LH�RUWKR�3RVLWLRQ�GHV�3KHQROV�ZXUGH�KLHU]X�PLW�3DUDIRUPDOGHK\G��=LQQWHWUDFKORULG�XQG�7UL�
RFW\ODPLQ� IRUP\OLHUW� �VLHKH�$EELOGXQJ����� 6HLWH� �����'LH�3KHQROH����ZXUGHQ� LQ� WURFNHQHP
7ROXRO�JHO|VW� XQG�PLW�����bTXLYDOHQWHQ�=LQQWHWUDFKORULG�YHUVHW]W��=X�GHU�NODUHQ� JU�QHQ�/|�
VXQJ� ZXUGH� ����bTXLYDOHQWH� 7ULRFW\ODPLQ� KLQ]XJHJHEHQ� XQG� EHL� 5DXPWHPSHUDWXU� JHU�KUW�
'LH�QXQ�NODUH� JHOEH�/|VXQJ�ZXUGH�PLW�����bTXLYDOHQWHQ�3DUDIRUPDOGHK\G�YHUVHW]W� XQG� ��K
XQWHU� 5�FNIOX�� HUKLW]W�� 'LH� ]XQlFKVW� WU�EH�� JHOEH� 6XVSHQVLRQ�ZXUGH� QDFK� HLQLJHU� =HLW� HLQH
NODUH� JHOEH� /|VXQJ��1DFK�+\GURO\VH�PLW�(LVZDVVHU� XQG�$QVlXHUQ�PLW� �1�6DO]VlXUH�ZXUGH
PLW�'LHWK\OHWKHU�H[WUDKLHUW��0DQ�LVROLHUW�HLQ�JU�QOLFK�JHOEHV�gO��GDV�QHEHQ�GHP�JHZ�QVFKWHQ
$OGHK\G� QRFK� (GXNW� XQG� =LQQVDO]H� HQWKlOW�� 'LH� $OGHK\GH� ��� ZXUGHQ� ]XU� YROOVWlQGLJHQ



�� ���5HVXOWDWH�XQG�'LVNXVVLRQHQ

$EWUHQQXQJ�GHU�=LQQVDO]H�PLW�:DVVHUGDPSI�GHVWLOOLHUW��'DV�'HVWLOODW�ZXUGH�DEHUPDOV�PLW�'L�
HWK\OHWKHU�H[WUDKLHUW�� ,Q�GHQ�HUKDOWHQHQ�5RKSURGXNWHQ�NRQQWH�G�QQVFKLFKWFKURPDWRJUDSKLVFK
QRFK�5HVWH�YRQ�(GXNW��3KHQRO��GHWHNWLHUW�ZHUGHQ��(LQ�NOHLQHU�7HLO�GHU�JHOEHQ�gOH�ZXUGH�]XU
&KDUDNWHULVLHUXQJ� FKURPDWRJUDSKLVFK� PLW� HLQHP� 3HWUROHWKHU�'LFKORUPHWKDQ�*UDGLHQWHQ� YRQ
�������DP�&KURPDWRWURQ�DXIJHUHLQLJW��0DQ�HUKLHOW�KLHUEHL�IDUEORVH�gOH�
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$EELOGXQJ���� 6\QWKHVH�GHU�6DOLF\ODONRKROH���H�K
(LQ]LJ� GHU� ��VHN�%XW\OVDOLF\ODOGHK\G� ��K� ZXUGH� NRPSOHWW� VlXOHQFKURPDWRJUDSKLVFK� DXIJH�
UHLQLJW��XP�GDV�3KHQRO���K�DXV�GHP�5RKJHPLVFK�DE]XWUHQQQHQ��+LHUEHL�KDW�VLFK�GLH�.LHVHO�
JHOVlXOH�ZlKUHQG� GHU� &KURPDWRJUDSKLH� JU�QOLFK� YHUIlUEW�� =ZDU� JHODQJ� HV� GHQ� ��VHN�%XW\O�
SKHQRO� ��K� DE]XWUHQQHQ�� MHGRFK� HUKLHOW� PDQ� GHQ� 6DOLF\ODOGHK\G� LQ� VHKU� JHULQJHU� $XVEHXWH
������� 'LH� 5RKSURGXNWH� ��H�J� ZXUGHQ� GHVKDOE� RKQH� ZHLWHUH� $XIDUEHLWXQJ� PLW� ���� bTXL�
YDOHQWHQ� 1DWULXPERUK\GULG� LQ� (WKDQRO� EHL� 5DXPWHPSHUDWXU� ZHLWHU� XPJHVHW]W�� 1DFK� VDXUHU
+\GURO\VH� PLW� �1� +&O� XQG� ([WUDNWLRQ� PLW� 'LHWK\OHWKHU� ZXUGH� FKURPDWRJUDSKLVFK� DXIJH�
UHLQLJW� �3HWUROHWKHU�'LFKORUPHWKDQ�*UDGLHQW� ����������� ,P� )DOO� GHV� ��WHUW�%XW\OVDOLF\ODONR�
KROV���H� NRQQWH� HLQ� IDUEORVHU� )HVWVWRII� LQ� HLQHU�$XVEHXWH� YRQ� ����� DXVJHKHQG� YRP���WHUW�
%XW\OSKHQRO� ��H� HUKDOWHQ� ZHUGHQ�� 'LH� 6DOLF\ODONRKROH� ��I�K� ZXUGHQ� DOV� JHOEOLFKH� gOH� HU�
KDOWHQ��+LHU�EHWUXJHQ�GLH�$XVEHXWHQ�DXVJHKHQG�YRQ�GHQ�HQWVSUHFKHQG�VXEVWLWXLHUWHQ�3KHQROHQ
�����I�U���I�������I�U���J�XQG������I�U���K�

������ 'DUVWHOOXQJ�GHU�F\FOLVFKHQ�6DOLJHQ\OFKORUSKRVSKDQH���D�K
,Q� GHU� 6\QWKHVHYDULDQWH� $� �$EELOGXQJ� ���� 6HLWH� ���� VLQG� GLH� F\FOLVFKHQ� 6DOLJHQ\OFKORU�
SKRVSKDQH���+�������%HQ]RGLR[DSKRVSKLQLQ���FKORULG����D�K�GLH�$XVJDQJVYHUELQGXQJHQ�I�U
GLH�F\FOR6DO�1XFOHRWLG�'HULYDWH�����$XVJHKHQG�YRQ�GHQ�]XYRU�GDUJHVWHOOWHQ�6DOLF\ODONRKROHQ
��E�K�OLH�HQ�VLFK�GLH�F\FOLVFKHQ�6DOLJHQ\OFKORUSKRVSKDQH�LQ�JXWHQ�$XVEHXWHQ�LQ�HLQHU�5HDN�
WLRQ�PLW�3KRVSKRUWULFKORULG�LQ�*HJHQZDUW�YRQ�3\ULGLQ�LQ�'LHWK\OHWKHU�XQWHU�)HXFKWLJNHLWVDXV�
VFKOX���$UJRQ�$WPRVSKlUH��V\QWKHWLVLHUHQ��$EELOGXQJ�����6HLWH�����>���@
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$EELOGXQJ���� 6\QWKHVH�GHU�F\FOLVFKHQ�6DOLJHQ\OFKORUSKRVSKDQH���D�K
(QWVSUHFKHQG�GHU�5HDNWLRQVI�KUXQJ�LQ�GHU�/LWHUDWXU�ZXUGH�GHU�MHZHLOLJH�6DOLF\ODONRKRO���D�K
XQWHU�$UJRQ�LQ�ZDVVHUIUHLHP�'LHWK\OHWKHU�JHO|VW�XQG�DXI� ������&�JHN�KOW��1DFK�=XJDEH�YRQ
����bTXLYDOHQWHQ�3KRVSKRUWULFKORULG�ZXUGH��EHU�HLQHQ�=HLWUDXP�YRQ���K�HLQH�/|VXQJ�YRQ����
bTXLYDOHQWHQ�ZDVVHUIUHLHP�3\ULGLQ�LQ�'LHWK\OHWKHU�ODQJVDP�KLQ]XJHWURSIW��'DEHL�ILHO�DOV�IDUE�
ORVHU�1LHGHUVFKODJ�3\ULGLQK\GURFKORULG�DXV��1DFK�%HHQGLJXQJ�GHU�=XJDEH�ZXUGH�GLH�5HDN�
WLRQ�]XQlFKVW���K�EHL�5DXPWHPSHUDWXU� JHU�KUW� XQG�GDQQ��EHU�1DFKW� ]XU� YROOVWlQGLJHQ�$XV�
IlOOXQJ�GHV�3\ULGLQK\GURFKORULGV�EHL� ������&�JHODJHUW��'HU�1LHGHUVFKODJ�ZXUGH�XQWHU�$UJRQ
DEILOWULHUW�XQG�QDFK�GHVWLOODWLYHU�(QWIHUQXQJ�GHV�/|VXQJVPLWWHOV�LP�gOSXPSHQYDNXXP�HUKLHOW
PDQ� GLH� F\FOLVFKHQ� 6DOLJHQ\OFKORUSKRVSKDQH� ��D�K� DOV� JHOEOLFKH� gOH�� 'LH� F\FOLVFKHQ� 6DOL�
JHQ\OFKORUSKRVSKDQH���D�F�ZXUGHQ�PLWWHOV�.XJHOURKUGHVWLOODWLRQ� LP�gOSXPSHQYDNXXP�DXI�
JHUHLQLJW�� ZlKUHQG� GLH� 6DOLJHQ\OFKORUSKRVSKDQH� ��G�K� DXIJUXQG� QXU� ZHQLJHQ� 9HUXQUHLQL�
JXQJHQ�RKQH�GHVWLOODWLYH�$XIUHLQLJXQJ�HLQJHVHW]W�ZXUGHQ��0DQ�HUKLHOW�IDUEORVH�gOH��GLH�ZlK�
UHQG� GHU� /DJHUXQJ� EHL� ������&� HUVWDUUWHQ�� 'LH� VR� HUKDOWHQHQ� F\FOLVFKHQ� 6DOLJHQ\OFKORUSKRV�
SKDQH���D�K�ZXUGHQ� LQ� GHU�6\QWKHVHYDULDQWH�$�PLW� GHQ� YHUVFKLHGHQHQ�1XFOHRVLGHQ� ]X� GHQ
HQWVSUHFKHQGHQ�F\FOR6DO�3KRVSKDWWULHVWHUQ����XPJHVHW]W�

������ 'DUVWHOOXQJ�GHV�F\FOLVFKHQ�6DOLJHQ\OSKRVSKRUDPLGLWV���F
,Q�GHU�6\QWKHVHYDULDQWH�%��$EELOGXQJ�����6HLWH�����LVW�GDV�F\FOLVFKH�6DOLJHQ\OSKRVSKRUDPLGLW
��+����������0HWK\O�EHQ]RGLR[D���1�1
�GLRVRSURS\ODPLQRSKRVSKRULQDQ�� ��F� GLH� $XVJDQJV�
YHUELQGXQJ�I�U�GLH�6\QWKHVH�GHU�F\FOR6DO�1XFOHRWLGH�����$XVJHKHQG�YRP�F\FOLVFKHQ�6DOLJH�
Q\OFKORUSKRVSKDQ� ��F� ZXUGH� GXUFK� 8PVHW]XQJ� PLW� ����bTXLYDOHQWHQ� 'LLVRSURS\ODPLQ
�',3$��LQ�ZDVVHUIUHLHP�'LHWK\OHWKHU�EHL�������&�GDV�JHZ�QVFKWH�3KRVSKRUDPLGLW���F�KHUJH�
VWHOOW��$EELOGXQJ�����6HLWH�����>���@�1DFK�$EILOWULHUHQ�GHV�HQWVWDQGHQHQ�1LHGHUVFKODJHV�EHVWH�
KHQG� DXV�'LLVRSURS\ODPPRQLXPFKORULG� XQG� DQVFKOLH�HQGHP�$ENRQGHQVLHUHQ� GHV� /|VXQJV�
PLWWHOV� LP�gOSXPSHQYDNXXP�� NRQQWH�9HUELQGXQJ���F� JHOEHV�gOH� HUKDOWHQ�ZHUGHQ�>���@� $Q�
VFKOLH�HQG� ZXUGH� YHUVXFKW� GDV� F\FOLVFKH� 6DOLJHQ\OSKRVSKRUDPLGLW� ��F� PLWWHOV� .XJHOURKU�
GHVWLOODWLRQ�DXI]XUHLQLJHQ��'LH���3�105�$QDO\VH�]HLJWH�DOOHUGLQJV��GD��GDV�HUKDOWHQH�LVROLHUWH
gO�QDFK�GHU�'HVWLOODWLRQ�PHKU�3KRVSKRUVLJQDOH�HQWKLHOW�� DOV�GDV�5RKSURGXNW��'LH�JUR�H�$Q�



�� ���5HVXOWDWH�XQG�'LVNXVVLRQHQ

]DKO� GHU� 3KRVSKRUVLJQDOH� OLH�� GDUDXI� VFKOLH�HQ�� GD�� VLFK� GDV� F\FOLVFKH� 6DOLJHQ\O�
SKRVSKRUDPLGLW���F� LQ�YLHOH�YHUVFKLHGHQH�SKRVSKRUKDOWLJH�9HUELQGXQJHQ�]HUVHW]W�KDWWH��$XV
GLHVHP� *UXQG� ZXUGH� I�U� GLH� ZHLWHUH� 6\QWKHVH� DXI� HLQH� $XIUHLQLJXQJ� GHV� F\FOLVFKHQ� 6DOL�
JHQ\OSKRVSKRUDPLGLWV���F�YHU]LFKWHW�
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$EELOGXQJ���� 6\QWKHVH�GHV�F\FOLVFKHQ�6DOLJHQ\OSKRVSKRUDPLGLWV���F

������ 'DUVWHOOXQJ�GHU�F\FOLVFKHQ�6DOLJHQ\OSKRSKRUFKORULGDWH���D�F
,Q� GHU� 6\QWKHVHYDULDQWH� &� �$EELOGXQJ� ���� 6HLWH� ���� VLQG� GLH� F\FOLVFKHQ� 6DOLJHQ\OSKRVSKR�
FKORULGDWH� ��+�������%HQ]RGLR[DSKRVSKLQLQ���FKORULG���R[LG�����GLH�$XVJDQJVYHUELQGXQJHQ
I�U� GLH� 6\QWKHVH� GHU� F\FOR6DO�1XFOHRWLGH� �F\FOR6DO�103�� ���� 'LHVH� OLH�HQ� VLFK� ODXW
/LWHUDWXU>���@�DXVJHKHQG�YRQ�GHQ�]XYRU�GDUJHVWHOOWHQ�F\FOLVFKHQ�6DOLJHQ\OFKORUSKRVSKDQHQ���
GXUFK�8PVHW]XQJ�PLW�6DXHUVWRII�GDUVWHOOHQ�
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F\FOLVFKH�6DOLJHQ\O�
SKRVSKRUVlXUH

$EELOGXQJ���� 6\QWKHVH�GHU�F\FOLVFKHQ�6DOLJHQ\OSKRVSKRFKORULGDWHQ���D�F�XQG�+\GURO\VHYRQ���F�PLW�'HXWHULXPR[LG
+LHU]X� ZXUGH� HLQ� NRQWLQXLHUOLFKHU� 6DXHUVWRII�6WURP�� GHU� ]XYRU� �EHU� 3KRVSKRUSHQWR[LG� JH�
WURFNQHW�ZXUGH��LQ�HLQH�/|VXQJ�YRQ����LQ�ZDVVHUIUHLHP�7ROXRO��EHU�HLQHQ�=HLWUDXP�YRQ����K
HLQJHOHLWHW�� 'HU� )RUWJDQJ� GHU� 5HDNWLRQ� ZXUGH� PLW� +LOIH� YRQ� ��3�105� HUPLWWHOW�� +LHUEHL
NRQQWH�HLQ�3HDNVKLIW�YRQ�������SSP����E��E]Z��������SSP����F��DXI�������SSP����E��E]Z���
����� SSP� ���F�� I�U� GDV� F\FOLVFKH� 6DOLJHQ\OSKRVSKRUFKORULGDW� ��� EHREDFKWHW� ZHUGHQ�� 'LH
5HDNWLRQ� NRQQWH� EHHQGHW�ZHUGHQ��ZHQQ� HLQH�'HWHNWLRQ� GHV� 6LJQDOV� YRQ���E�F� EHL� ����SSP
E]Z������SSP�QLFKW�PHKU�P|JOLFK�ZDU��8P�DXV]XVFKOLH�HQ��GD��ZlKUHQG�GHU�5HDNWLRQV]HLW
HLQH� +\GURO\VH� GHV� F\FOLVFKHQ� &KORUSKRVSKDQV� ��F� HLQJHWUHWHQ�ZDU�� ZXUGH� ]XP�9HUJOHLFK



���5HVXOWDWH�XQG�'LVNXVVLRQHQ ��

��F� PLW� '�2� K\GURO\VLHUW� XQG� HLQ� ��3�105�6SHNWUXP� DXIJHQRPPHQ�� +LHUEHL� HUKLHOW� PDQ
HLQHQ� 3KRVSKRUVLJQDO� EHL� ������ SSP��ZHOFKHV� GHU� F\FOLVFKHQ� 6DOLJHQ\OSKRVSKRUVlXUH� ]XJH�
RUGQHW� ZHUGHQ� NRQQWH� �$EELOGXQJ� ���� 6HLWH� ����� 'LHVHV� � ZDV� GDUDXI� KLQGHXWHW�� GD�� HLQH
+\GURO\VH� GHV� F\FOLVFKHQ� 6DOLJHQ\OFKORUSKRVSKDQV� ��F� EHGLQJW� GXUFK� IHXFKWHQ� 6DXHUVWRII
RGHU� /|VXQJVPLWWHO� QLFKW� VWDWWJHIXQGHQ� KDW�� 1DFK� $ENRQGHQVLHUHQ� GHV� /|VXQJVPLWWHOV� LP
gOSXPSHQYDNXXP�NRQQWHQ�IDUEORVH��]lKH�gOH�GHU�9HUELQGXQJHQ����HUKDOWHQ�ZHUGHQ��GLH�I�U
GLH� DQVFKOLH�HQGH� 6\QWKHVH� GHU� F\FOR6DO�103V� ��� QLFKW� ZHLWHU� DXIJHUHLQLJW� ZXUGHQ�� 'DV
F\FOLVFKH� 6DOLJHQ\OSKRVSKRUFKORULGDW� ��D� ZXUGH� ]XU� ZHLWHUHQ� 8PVHW]XQJ� PLW� GHQ
YHUVFKLHGHQHQ�1XFOHRVLGHQ� YRQ� 'U�� )�� +DOOHU�0HLHU� V\QWKHWLVLHUW� XQG� IUHXQGOLFKHUZHLVH� ]X
9HUI�JXQJ�JHVWHOOW�
'LH� 8PVHW]XQJ� GHU� 1XFOHRVLGH� PLW� GHQ� VR� HUKDOWHQHQ� F\FOLVFKHQ� 6DOLJHQ\OSKRVSKRU�
FKORULGDWHQ���D�F�]X�GHQ�F\FOR6DO�103V����VROOWH�LQ�+LQEOLFN�DXI�GLH�5HDNWLRQVEHGLQJXQJHQ
LP�9HUJOHLFK�]XU�6\QWKHVHYDULDQWH�$��$EELOGXQJ�����6HLWH�����XQWHUVXFKW�ZHUGHQ��9RU�DOOHP
DEHU�LVW�GLH�1�2�6HOHNWLYLWlW�EHL�1XFOHRVLGHQ�PLW�]XVlW]OLFKHQ�UHDNWLYHQ�=HQWUHQ��ZLH�]�%��GLH
H[RF\FOLVFKHQ� $PLQRJUXSSHQ� GHU� %DVHQ� $GHQLQ� XQG� *XDQLQ� YRQ� EHVRQGHUHP� ,QWHUHVVH�
$X�HUGHP� HQWIlOOW� EHL� 8PVHW]XQJ� GHU� 1XFOHRVLGH� PLW� GHQ� F\FOLVFKHQ� 6DOLJHQ\OSKRVSKRU�
FKORULGDWHQ����GLH�2[LGDWLRQ�PLW�WHUW�%XW\OK\GURSHUR[LG��ZDV�HLQHQ�HQRUPHQ�9RUWHLO�EHL�GHU
6\QWKHVH�YRQ�F\FOR6DO�9HUELQGXQJHQ�PLW�R[LGDWLRQVHPSILQGOLFKHQ�*UXSSHQ�YHUVSULFKW�

������ 'DUVWHOOXQJ�GHU�F\FOR6DO�G�$03�9HUELQGXQJHQ���D�F��F\FOR6DO�GG$03�9HUELQ�
GXQJHQ���D�K����0H�F\FOR6DO�G�,03���F����0H�F\FOR6DO�GG,03���F����0H�F\FOR�
6DO�GG&03���F�XQG���0H�F\FOR6DO��7&03���F

�������� 'DUVWHOOXQJ� GHU� F\FOR6DO�G�$03�9HUELQGXQJHQ� ��D�F�� F\FOR6DO�GG$03�
9HUELQGXQJHQ���D�K����0H�F\FOR6DO�G�,03���F����0H�F\FOR6DO�GG,03���F�PLWWHOV
3KRVSKRU�,,,��&KHPLH��6\QWKHVHYDULDQWH�$�

0LW�+LOIH�GHU�F\FOLVFKHQ�6DOLJHQ\OFKORUSKRVSKDQH����NRQQWHQ�ELVKHU�XQWHU�9HUZHQGXQJ�GHU
6\QWKHVHYDULDQWH� $>�������@� �$EELOGXQJ� ���� 6HLWH� ���� GLH� F\FOR6DO�G�$03�� XQG� F\FOR6DO�
GG$03�9HUELQGXQJHQ���D�F�XQG���D�K�DOV�DXFK�GHUHQ�HQWVSUHFKHQGH�+\SR[DQWKLQ�'HULYDWH
��F�XQG���F�HUIROJUHLFK�GDUJHVWHOOW�ZHUGHQ��'LH�1XFOHRVLGH��
��
�'LGHVR[\DGHQRVLQ��GG$����
�
��
�'LGHVR[\��
��
�GLGHK\GURDGHQRVLQ� �G�$������ �
��
�'LGHVR[\LQRVLQ� �GG,���� E]Z�� �
��
�'L�
GHVR[\��
��
�GLGHK\GURLQRVLQ� �G�,�����ZXUGHQ�GD]X� LQ� HLQHU�/|VXQJ�YRQ�'LPHWK\OIRUPDPLG
XQG� 7HWUDK\GURIXUDQ� ������ JHO|VW� XQG�PLW� ����bTXLYDOHQWHQ� 'LLVRSURS\OHWK\ODPLQ� �',3($�
YHUVHW]W��'LH�/|VXQJ�ZXUGH�LP�.lOWHEDG�DXI�������&�JHN�KOW��'DQDFK�ZXUGHQ�����bTXLYDOHQWH
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GHV� MHZHLOLJHQ� F\FOLVFKHQ� 6DOLJHQ\OFKORUSKRVSKDQV� ��D�K� LQ� ����PO� $FHWRQLWULO� JHO|VW� XQG
�EHU�HLQHQ�=HLWUDXP�YRQ���6WXQGHQ�KLQ]XJHWURSIW��1DFK�GHU�=XJDEH�ZXUGH����PLQ�EHL�������&
JHU�KUW�XQG�PLWWHOV�'&�.RQWUROOH�DXI�YROOVWlQGLJH�8PVHW]XQJ�GHV�1XFOHRVLGV��EHUSU�IW��$Q�
VFKOLH�HQG�ZXUGH�EHL�������&�PLW�����bTXLYDOHQWHQ�WHUW�%XW\OK\GURSHUR[LG�R[LGLHUW��'DV�5H�
DNWLRQVJHPLVFK� OLH�� PDQ� DXI� 5DXPWHPSHUDWXU� DXIWDXHQ� XQG� GDV� /|VXQJVPLWWHO� ZXUGH� DQ�
VFKOLH�HQG� LP�gOSXPSHQYDNXXP�HQWIHUQW��0DQ� HUKLHOW� HLQ� JHOEHV�gO��1DFK� FKURPDWRJUDSK�
LVFKHU�$XIUHLQLJXQJ�HUKLHOW�PDQ�GLH�3KRVSKDWWULHVWHU���D�G����D�K����F�XQG���F�DOV� IDUEORVH
gOH�E]Z��QDFK�/\RSKLOLVLHUHQ�DOV�ZHL�H�:DWWHQ�LQ�$XVEHXWHQ�YRQ������������$EELOGXQJ�����
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$EELOGXQJ���� 6\QWKHVH� GHU� F\FOR6DO�103�'HULYDWH� ��D�G�� ��D�K�� ��F� XQG� ��F� PLWWHOV9DULDQWH�$
'LH� 9HUELQGXQJHQ� ZXUGHQ� GXUFK� �+�105��� ��&�105��� ��3�105�� XQG� 89�6SHNWURVNRSLH
VRZLH� PDVVHQVSHNWURPHWULVFK� QDFKJHZLHVHQ� XQG� FKDUDNWHULVLHUW�� 0DQ� HUKLHOW� 'LDVWHUHR�
PHUHQJHPLVFKH�� GLH� VLFK� LQ� GHU� .RQILJXUDWLRQ� DP� 3KRVSKRU� XQWHUVFKLHGHQ�� 'DV� 'LDVWHUHR�
PHUHQYHUKlOWQLV�I�U�GLH�F\FOR6DO�3UR�1XFOHRWLGH���D�G����D�H�J����F�XQG���F�NRQQWH�DQKDQG
GHU�JHWUHQQWHQ���3�105�6LJQDOH�RGHU�DQKDQG�GHU�EHLGHQ�+��6LJQDOH�LP��+�105�6SHNWUXP
EHVWLPPW� ZHUGHQ�� 'LH� EHVWLPPHQWHQ� 'LDVWHUHRPHUHQYHUKlOWQLVVH� GHU� 9HUELQGXQJHQ� ��D�G�
��D�H�J�� ��F� XQG� ��F� ZXUGHQ� QDFK� FKURPDWRJUDSKLVFKHU� $XIUHLQLJXQJ� DXV� GHQ� 5HLQVXE�
VWDQ]HQ� EHVWLPPW��+LHUEHL�PX�� GDUDXI� KLQJHZLHVHQ�ZHUGHQ�� GD�� DXIJUXQG� GHU� XQWHUVFKLHG�
OLFKHQ�/DXIHLJHQVFKDIWHQ�GHU�EHLGHQ�'LDVWHUHRPHUH��ZlKUHQG�GHU�&KURPDWRJUDSKLH�SULQ]LSLHOO
GLH�0|JOLFKNHLW�EHVWDQG��HLQ�'LDVWHUHRPHU�LQ�JHULQJHQ�0HQJHQ�DE]XWUHQQHQ��'LH�LQ�7DEHOOH��
DXI�6HLWH����DQJHJHEHQHQ�'LDVWHUHRPHUHQYHUKlOWQLVVH�N|QQHQ�GHVKDOE�LP�9HUJOHLFK�]X�GHQHQ
GHU� 5RKJHPLVFKH� OHLFKW� YDULLHUHQ�� ,P� )DOO� GHU� ��0HWKR[\� VXEVWLWXLHUWHQ� 9HUELQGXQJ� ��E
NRQQWHQ� GLH� EHLGHQ� 'LDVWHUHRPHUH� PLW� +LOIH� YRQ� VHPLSUlSDUDWLYHU� �UHYHUVHG� SKDVH� +3/&�
�53�+3/&�� YRQHLQDQGHU� JHWUHQQW� ZHUGHQ�� 'LH� DQJHJHEHQHQ� 'LDVWHUHRPHUHQ� $XI� GLH
XQWHUVFKLHGOLFKHQ�(LJHQVFKDIWHQ�GLHVHU� JHWUHQQWHQ�'LDVWHUHRPHUH�ZLUG� LP�.DSLWHO� �����6HLWH
���JHQDXHU�HLQJHJDQJHQ�



���5HVXOWDWH�XQG�'LVNXVVLRQHQ ��

9HUELQGXQJ 6XEVWLWXHQW FKHPLVFKH�9HUVFKLHEXQJ>SSP@ 'LDVWHUHRPHUHQ�YHUKlOWQLV
��D + ������������� ��������
��E ��20H ��������IDVW����������VORZ� ��������
��F ��0H ������������� ��������
��G ����'L0H ����������� ��������
��D + ������������� ��������
��E ��20H ������������� ��������
��F ��0H ������������� ��������
��G ����'L0H ������������� ��������
��H ��WHUW�%X ������������� ��������
��I ��VHN�%X �������������������� Q��E�
��J ��WHUW�%X ������������� ��������
��K ��VHN�%X �������������������� Q��E�
��F ��0H ������������� ��������
��F ��0H ������������� ��������

7DEHOOH��� &KHPLVFKH� 9HUVFKLHEXQJ� LP� ��3�105�6SHNWUXP� XQG� 'LDVWHUHRPHUHQYHU�KlOWQLV�GHU�F\FOR6DO�103�'HULYDWH���D�G����D�K����F�XQG���F
:LH� VLFK� HEHQIDOOV� DXV� 7DEHOOH� �� HQWQHKPHQ� Ol�W�� NRUUHOOLHUHQ� GLH� HOHNWURQLVFKHQ
(LJHQVFKDIWHQ�GHU�6XEVWLWXHQWHQ�PLW�GHU�FKHPLVFKHQ�9HUVFKLHEXQJ�LP���3�105�6SHNWUXP��-H
VWlUNHU�GLH�'RQRUHLJHQVFKDIW�GHV�6XEVWLWXHQWHQ��GHVWR�WLHIIHOGLJHU�EHILQGHQ�VLFK�GLH�FKHPLVFKH
9HUVFKLHEXQJ�GHU�3KRVSKRU�6LJQDOH�LP�6SHNWUXP�

�������� 'DUVWHOOXQJ�YRQ���0H�F\FOR6DO�GG$03���F����0H�F\FOR6DO�GG&03���F�XQG���0H�
F\FOR6DO��7&03���F�PLWWHOV�6\QWKHVHYDULDQWH�%

(LQH� DQGHUH�9DULDQWH� GHU�6\QWKHVH� GHU�F\FOR6DO�103�9HUELQGXQJHQ� VWHOOW� GLH�9HUZHQGXQJ
YRQ� F\FOLVFKHQ� 6DOLJHQ\OSKRVSKRUDPLGLWHQ� ��� GDU� �$EELOGXQJ� ���� 6HLWH� ����>���@� :LH
DOOJHPHLQ�LQ�GHU�3KRVSKRDPLGLW�&KHPLH�XQG�YRU�DOOHP�LQ�GHU�2OLJRQXFOHRWLGV\QWKHVH��EOLFK�
PX��LQ�GHP�5HDNWLRQVJHPLVFK�QHEHQ�GHP�3KRVSKRUDPLGLW�HLQ�DOV�VFKZDFKH�6lXUH�ZLUNHQGHU
$NWLYDWRU�ZLH�]�%���+�7HWUD]RO>���@�]XJHJHQ�VHLQ��1HEHQ�GLHVHP�NODVVLVFKHQ�$NWLYDWRU�N|QQHQ
DXFK� DQGHUH� VFKZDFKH� 6lXUHQ� ZLH� ]�%�� 3\ULGLQLXPWHWUDIOXRURERUDW�� 3\ULGLQLXPFKORULG�
,PLGD]ROLXPWULIODW� RGHU� %HQ]LPLGD]ROLXPWULIODW� ]XU� .XSSOXQJ� HLQHV� 3KRVSKRUDPLGLWV� PLW
HLQHP�$ONRKRO� HLQJHVHW]W� ZHUGHQ�>���@�'LH� 5HDNWLRQ� VROOWH� LQ� +LQEOLFN� DXI� GHQ� (LQIOX�� GHU
REHQ� JHQDQQWHQ�$NWLYDWRUHQ�� DXI� GLH� 7HPSHUDWXU� ZlKUHQG� GHU� =XJDEH� GHV� F\FOLVFKHQ� 6DOL�



�� ���5HVXOWDWH�XQG�'LVNXVVLRQHQ

JHQ\OSKRVSKRUDPLGLWV�� DXI� GHQ� /|VXQJVPLWWHOHLQIOX�� XQG� DXI� GHQ� (LQIOX�� GHV� YHUZHQGHWHQ
1XFOHRVLGV�KLQ�XQWHUVXFKW�ZHUGHQ�>���@
(LQH� 9DULDWLRQ� GHU� 5HDNWLRQV]HLW� XQG� GLH� GDGXUFK� HUKDOWHQH� $XVEHXWH� LVW� HLQ� ZHLWHUHU
ZLFKWLJHU�3DUDPHWHU�GHU� LQ�GHU�6\QWKHVHYDULDQWH�%�XQWHUVXFKW�ZHUGHQ�VROOWH��1HEHQ��
��
�'L�
GHVR[\DGHQRVLQ� �GG$�� �� ZXUGHQ� ZHLWHUH� 1XFOHRVLGH� PLW� UHDNWLRQVIlKLJHQ� =HQWUHQ� LP
+HWHURF\OXV� YHUZHQGHW� ��
��
�'LGHVR[\F\WLGLQ� �GG&�� �� XQG� b�/������
�7KLDF\WLGLQ� ��7&�� ���
$X�HUGHP�ZXUGH�GLHVH�6\QWKHVHYDULDQWH� DQKDQG�GHV�3\ULPLGLQ�1XFOHRVLGHV� �
��
�'LGHVR[\�
�
��
�GLGHK\GURWK\PLGLQ��G�7����RSWLPLHUW���.DSLWHO���������6HLWH������>�������@
�
��
�'LGHVR[\DGHQRVLQ� �GG$���� XQG�GLH�$NWLYDWRUHQ�ZXUGHQ� ]XQlFKVW� JHWUHQQW� YRQHLQDQGHU
PLW�ZDVVHUIUHLP�7ROXRO�FRHYDSRULHUW��XP�UHVWOLFKHV�:DVVHU�]X�HQWIHUQHQ��,P�$QVFKOX��GDUDQ
ZXUGH�GG$���LQ�HLQHP�'0)�7+)�*HPLVFK�������JHO|VW��=X�GLHVHU�/|VXQJ�ZXUGHQ�����bTXL�
YDOHQWH� GHV� $NWLYDWRUV� KLQ]XJHJHEHQ� XQG� LP� $QVFKOX�� GDUDQ� ���� bTXLYDOHQWH� F\FOLVFKHV
6DOLJHQ\OSKRVSKRUDPLGLW� ��F� DOV� /|VXQJ� LQ� $FHWRQLWULO� EHL� ���&� E]Z� EHL� 5DXPWHPSHUDWXU
KLQ]XJHWURSIW�
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1XFOHRVLG1XFOHRVLG �
��$NWLYDWRU��'0)�7+)������
���RGHU�&+�&1

���WHUW�%X22+

1XFOHRVLG� �GG$��
�������������������GG&��
��������������������7&��

+2

1XFOHRVLG� �GG$����F�������
1XFOHRVLG� �GG&����F�������
1XFOHRVLG� ��7&����F�������

$EELOGXQJ���� 6\QWKHVH� GHU� F\FOR6DO�103�'HULYDWH� ��F�� ��F� XQG� ��F� PLWWHOV� 6\QWKHVH�YDULDQWH�%
1DFK�GHU�=XJDEH�ZXUGH�GLH�5HDNWLRQ�PLWWHOV�'&�.RQWUROOH�DXI�YROOVWlQGLJH�8PVHW]XQJ�GHV
1XFOHRVLGV��EHUSU�IW��$QVFKOLH�HQG�ZXUGH�EHL����&�PLW�����bTXLYDOHQWHQ� �LQ�EH]XJ� DXI�GDV
3KRVSKRUDPLGLW�� WHUW�%XW\OK\GURSHUR[LG� R[LGLHUW�� 'DV� 5HDNWLRQVJHPLVFK� OLH��PDQ� ]XQlFKVW
DXI�5DXPWHPSHUDWXU� DXIWDXHQ��GDQDFK�ZXUGH�QRFK����PLQ�EHL�5DXPWHPSHUDWXU� JHU�KUW� XQG
GDV� /|VXQJVPLWWHO� DQVFKOLH�HQG� LP� gOSXPSHQYDNXXP� HQWIHUQW�� 0DQ� HUKLHOW� HLQ� JHOEHV� gO�
1DFK� FKURPDWRJUDSKLVFKHU� $XIUHLQLJXQJ� HUKLHOW� PDQ� GHQ� ��0H�F\FOR6DO�GG$�3KRVSKDW�
WULHVWHU���F�DOV�IDUEORVHV�gO�E]Z��QDFK�/\RSKLOLVLHUHQ�DOV�ZHL�H�:DWWH�LQ�HLQHU�$XVEHXWH�YRQ
�������$EELOGXQJ������'LH�5HDNWLRQ�YRQ�GG$���PLW�GHP�F\FOLVFKHQ�6DOLJHQ\OSKRVSKRUDPLGLW
��F� JHODQJ� QXU� LQ� VHKU� VFKOHFKWHQ� $XVEHXWHQ�� ,Q� ZHLWHUHQ� 9HUVXFKHQ� XQWHU� YHUlQGHUWHQ
5HDNWLRQVEHGLQJXQJHQ�NRQQWH�NHLQ�JHZ�QVFKWHV�3URGXNW�LVROLHUW�ZHUGHQ��8UVDFKH�KLHUI�U� LVW
JDQ]� RIIHQEDU� GDV� YHUZHQGHWH� /|VXQJVPLWWHOJHPLVFK� 'LPHWK\OIRUPDPLG� XQG� 7HWUD�
K\GURIXUDQ��GD�DXFK�SDUDOOHOH�6\QWKHVHYHUVXFKH�PLW�GHP�1XFOHRVLG��
��
�'LGHVR[\��
��
�GLGH�



���5HVXOWDWH�XQG�'LVNXVVLRQHQ ��

K\GURWK\PLGLQV��G�7����EHL�9HUZHQGXQJ�GLHVHV�/|VXQJVPLWWHOJHPLVFKHV�NHLQ�3URGXNW�LVROLHUW
ZHUGHQ�NRQQWH�
1XFOHRVLG $NWLYDWRU bTXLY� 5HDNWLRQV�WHPSHUDWXU 5HDNWLRQV]HLW�YRU�2[�� $XVEHXWH>�@ 'LDVWHUHR�PHUHQYHUKlOWQLV

GG$ 3\ULGLQ�K\GURFKORULG � 5W ����K �� Q�G
�7& 3\ULGLQ�K\GURFKORULG � 5W ���� �� Q�G
GG& �+�7HWUD]RO � 5W �����K �� ������

3\ULGLQ�K\GURFKORULG � 5W ����K �� ������
3\ULGLQLXP�WHWUDIOXRUERUDW � 5W �����K �� ������

� 5W �����K �� ������
� 5W �����K �� ������

,PLGD]ROLXP�7ULIODW � 5W ��K �� ������
� 5W �����K �� ������
� 5W ����K �� ������
� 5W �����K �� ������

7DEHOOH��� $XVEHXWHQ� XQG� 'LDVWHUHRPHUHQYHUKlOWQLVVH� YRQ� ��0H�F\FOR6DO�GG$��F\FOR6DO�GG&�� XQG� F\FOR6DO��7&�3KRVSKDWWULHVWHU� ��F�� ��F� XQG� ��F� XQWHUYHUVFKLHGHQHQ�%HGLQJXQJHQ
9HUZHQGHWH� PDQ� MHGRFK� GDV� /|VXQJVPLWWHO� $FHWRQLWULO�� VR� HUKLHOW� PDQ� JXWH� ELV� VHKU� JXWH
$XVEHXWHQ�GHV�JHZ�QVFKWHQ���0H�F\FOR6DO�G�703�9HUELQGXQJHQ���F��.DSLWHO���������6HLWH
������'D�VLFK�GG$���QLFKW�LQ�$FHWRQLWULO�O|VW��PX��QDFK�ZHLWHUHQ�JHHLJQHWHQ�/|VXQJVPLWWHOQ
JHVXFKW� ZHUGHQ�� GDPLW� GLHVH� 6\QWKHVHYDULDQWH� DXI� $GHQLQ�KDOWLJH� 1XFOHRVLGH� DQJHZHQGHW
ZHUGHQ�NDQQ��'LH�'DUVWHOOXQJ�GHV�F\FOR6DO�GG&03����F�XQG�GHV�F\FOR6DO��7&03�'HULYDWHV
��F� JHODQJ� �EHU� GLH� 3KRVSKRUDPLGLW� 5RXWH� PLW� $FHWRQLWULO� DOV� /|VXQJVPLWWHO� LQ� DOOJHPHLQ
JXWHQ�ELV�VHKU�JXWHQ�$XVEHXWHQ��ZlKUHQG�GLH�6\QWKHVH�GHV�F\FOR6DO�GG$03�3KRVSKDWWULHVWHU
��F� LQ� HLQHP�'0)�7+)�/|VXQJVPLWWHOJHPLVFK� ������ LQ� HLQHU� VFKOHFKWHQ�$XVEHXWH� YRQ� QXU
����� JHODQJ� �7DEHOOH� ��� 6HLWH� ����� 'LH� JHWHVWHWHQ� $NWLYDWRUHQ� 3\ULGLQLXP�WHWUDIOXRURERUDW�
3\ULGLQLXP�K\GURFKORULG�XQG� ,PLGD]ROLXPWULIODW� I�KUWHQ� DOOH� LQ� JXWHQ�$XVEHXWHQ�]X�GHQ� JH�
Z�QVFKWHQ�3KRVSKDWWULHVWHUQ��ZREHL�VLFK�GHU�(LQVDW]�YRQ�����bTXLYDOHQWHQ�$NWLYDWRU�KLHUEHL
DOV�DP�HIIHNWLYVWHQ�KHUDXVJHVWHOOW�KDW��(LQHQ�(LQIOX��GHU�$NWLYDWRUHQ�DXI�GLH�6WHUHRFKHPLH�DP
3KRVSKRUDWRP� NRQQWH� QLFKW� EHREDFKWHW� ZHUGHQ�� 'DV� 9HUKlOWQLV� GHU� EHLGHQ� 'LDVWHUHRPHUHQ
5S�6S�ODJ�LQ�DOOHQ�)lOOHQ�EHL�QDKH]X�����



�� ���5HVXOWDWH�XQG�'LVNXVVLRQHQ

'LH� KLHU� JH]HLJWH� 3KRVSKRUDPLGLW�0HWKRGH� LVW� LP� 9HUJOHLFK� ]XU� 6\QWKHVHYDULDQWH� $
�$EELOGXQJ� ���� 6HLWH� ���� EHVRQGHUV� YRUWHLOKDIW� I�U� GLH� 6\QWKHVH� YRQ� F\FOR6DO��7&03�
9HUELQGXQJHQ����� GD� HUVWPDOV�%LOGXQJ�YRQ�1��2�
�GLSKRVSKRU\OLHUWHP�3URGXNW�Y|OOLJ� XQWHU�
GU�FNW�ZHUGHQ�NRQQWH��'LH�KLHUEHL�HU]LHOWH�$XVEHXWH��������OLHJW�GHXWOLFK��EHU�GHU�$XVEHXWH�
GLH�XQWHU�9HUZHQGXQJ�GHV�F\FOLVFKHQ�6DOLJHQ\OFKORUSKRVSKDQV��6\QWKHVHYDULDQWH�$��HUUHLFKW
ZXUGH� �������>���@� (LQ� ZHLWHUHU� 9RUWHLO� GLHVHU� 6\QWKHVHPHWKRGH� LVW�� GD�� GHU� $NWLYDWRU
3\ULGLQK\GURFKORULG�DOV�$OWHUQDWLYH�]X��+�7HWUD]RO�YHUZHQGHW�ZHUGHQ�NDQQ��'D�GHU�(LQVDW]
YRQ�LPPHUKLQ�����6\QWKHVHlTXLYDOHQWHQ�GHV�$NWLYDWRUV�VLFK�DOV�XQEHGLQJW�Q|WLJ�KHUDXVJHVWHOOW
KDW��N|QQHQ�GDPLW�GLH�6\QWKHVHNRVWHQ�HUKHEOLFK�YHUULQJHUW�ZHUGHQ�

�������� 'DUVWHOOXQJ�GHU���0H�F\FOR6DO�GG$03�9HUELQGXQJ���F�PLWWHOV�6\QWKHVHYDULDQWH�&
'LH���0H�F\FOR6DO�GG$03�9HUELQGXQJ���F�NRQQWH�PLWWHOV�9DULDQWH�&�DXVJHKHQG�YRQ�GG$��
V\QWKHWLVLHUW�ZHUGHQ��'D]X�ZXUGH�GG$���QDFK�GHU�9RUVFKULIW�YRQ�0F*XLJDQ�HW�DO�>���@�LQ�HLQHP
'0)�7+)�*HPLVFK�������JHO|VW�XQG�PLW�1�0HWK\OLPLGD]RO�DOV�%DVH�YHUVHW]W�
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$EELOGXQJ���� 6\QWKHVH�YRQ���0H�F\FOR6DO�GG$03���F�PLWWHOV�3KRVSKRU�9��&KHPLH
%HL�5DXPWHPSHUDWXU�ZXUGHQ� ����bTXLYDOHQWH� F\FOLVFKHV� 6DOLJHQ\OSKRVSKRUFKORULGDW���� XQ�
YHUG�QQW� KLQ]XJHJHEHQ� XQG� �EHU� 1DFKW� EHL� 5DXPWHPSHUDWXU� JHU�KUW�� 'DV� /|VXQJVPLWWHO
ZXUGH� LP�gOSXPSHQYDNXXP�HQWIHUQW� XQG� GDV� HUKDOWHQH� JHOEH�gO� FKURPDWRJUDSKLVFK� DXIJH�
UHLQLJW��'LH�HUKDOWHQH�$XVEHXWH�ODJ�EHL�������,P�9HUJOHLFK�]X�GHU�6\QWKHVHPHWKRGH�$�LVW�GLH
6\QWKHVHPHWKRGH� &� ]XU� 'DUVWHOOXQJ� YRQ� F\FOR6DO�GG$�3KRVSKDWWULHVWHU� ��� ELV� GDWR� NHLQH
$OWHUQDWLYH�� GD� VLFK� GLH� FKURPDWRJUDSKLVFKH�$XIUHLQLJXQJ� DOV� VFKZLHULJ� HUZLHV��'HU� HLQJH�
VHW]WH�JUR�H�hEHUVFKX�� DQ�1�0HWK\OLPLGD]RO�ZDU� QXU� VHKU� VFKZHU� DE]XWUHQQHQ� XQG� GLH� HU�
]LHOWH�$XVEHXWH�NDQQ�PLW�GHU�6\QWKHVHPHWKRGH�$�QLFKW�NRQNXULHUHQ��%HU�FNVLFKWLJW�ZHUGHQ
PX�� DOOHUGLQJV�� GD�� GLH� GXUFKJHI�KUWHQ�8QWHUVXFKXQJHQ� ]XU� 6\QWKHVH� YRQ�$GHQLQ�KDOWLJHQ
F\FOR6DO�3KRVSKDWWULHVWHU� �EHU� GLH� 3KRVSKRU�9��5RXWH� QLFKW� RSWLPLHUW� ZXUGH� XQG� VRPLW� GLH
P|JOLFKH�$XVEHXWH�QRFK�JHVWHLJHUW�ZHUGHQ�N|QQWH�



���5HVXOWDWH�XQG�'LVNXVVLRQHQ ��

���� 6\QWKHVH�YRQ��
��
�'LGHVR[\DGHQRVLQ��
�0RQRSKRVSKDW
������ 6\QWKHVHVWUDWHJLH�]XU�DOOJHPHLQHQ�'DUVWHOOXQJ�YRQ��
�0RQRSKRVSKDWHQ���
=ZHFNV�&RLQMHNWLRQ�I�U�VSlWHUH�+3/&�+\GURO\VHVWXGLHQ�VROOWHQ�DXFK�GLH��µ�0RQRSKRVSKDWH
GHU�1XFOHRVLG�$QDORJD���������������XQG����GDUJHVWHOOW�ZHUGHQ�� ,Q�GHU�/LWHUDWXU�ZHUGHQ��µ�
0RQRSKRVSKDWH� ��� GXUFK� GLUHNWH� (LQI�KUXQJ� GHV� 3KRVSKDWHV� DQ� GLH� �µ�3RVLWLRQ� GHU
HQWVSUHFKHQGHQ� 1XFOHRVLGH� GDUJHVWHOOW� �VLHKH� $EELOGXQJ� ����� )�U� GLH� (LQI�KUXQJ� GHV
3KRVSKDWHV� DQ�GHU��µ�3RVLWLRQ� VWHKHQ�GDEHL�XQWHUVFKLHGOLFKH�5HDJHQ]LHQ� ]XU�9HUI�JXQJ�� ,P
IROJHQGHQ�VROOHQ�HLQLJH�GLHVHU�0HWKRGHQ�NXU]�YRUJHVWHOOW�ZHUGHQ�
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$EELOGXQJ�����6\QWKHVHP|JOLFKNHLWHQ�YRQ���
�0RQRSKRVSKDWHQ���
(QGH� GHU� ��HU� -DKUH� XQWHUVXFKWH� <RVKLNDZD� GLH� 5HDNWLRQ� YRQ� �µ��µ�2�,VRSURS\OLGHQ�JH�
VFK�W]WHQ�XQG��µ��µ�XQJHVFK�W]WHQ�5LERQXFOHRVLGHQ�PLW�3KRVSKRU\OFKORULG�LQ�7ULPHWK\O��E]Z�
7ULHWK\OSKRVSKDW� DOV�/|VXQJVPLWWHO�>�����������@��:HJ�$��+LHUEHL�NRQQWHQ� JXWH�$XVEHXWHQ� GHU
�µ�0RQRSKRVSKDWH�HU]LHOW�ZHUGHQ��(LQLJH�-DKUH� VSlWHU�NRQQWHQ�7��6RZD�XQG�6��2XFKL�GLHVH
0HWKRGH� YHUIHLQHUQ�� LQGHP� VLH� GDV� /|VXQJVPLWWHO� 7ULDON\OSKRVSKDW� GXUFK� $FHWRQLWULO� XQG
3\ULGLQ� HUVHW]HQ� �:HJ�%��>���@�6HW]W�PDQ�KLHUEHL�3KRVSKRU\OFKORULG��:DVVHU�XQG�3\ULGLQ� LP
PRODUHQ�9HUKlOWQLV�������HLQ��VR�HQWVWHKW�7HWUDFKORURS\URSKRVSKDW��3�2�&O����ZHOFKHV�UHJLR�
VHOHNWLY�GLH��µ�2+�*UXSSH�SKRVSKRU\OLHUW��$OOHUGLQJV�I�KUWH�LP�)DOO�YRQ��µ�'HR[\ULERQXFOHR�
VLGHQ�GLHVH�0HWKRGH�QLFKW�]XP�(UIROJ��GD�HLQH�6SDOWXQJ�GHU�JO\FRVLGLVFKHQ�%LQGXQJ�DXIJUXQG
GHU� VDXUHQ� 5HDNWLRQVEHGLQJXQJHQ� EHREDFKWHW� ZXUGH�� %HLGH� 0HWKRGHQ� VLQG� LP� )DOO� YRQ
3XULQHQ�XQG�3\ULPLGLQHQ�HUIROJUHLFK�XQG�WROHULHUHQ�ZHLWHUKLQ�VHNXQGlUH�+\GUR[\JUXSSHQ�
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(LQH�ZHLWHUH�0|JOLFKNHLW�GLH��µ�3RVLWLRQ�YRQ�1XFOHRVLGHQ�]X�SKRVSKRU\OLHUHQ� LVW� GLH�5HDN�
WLRQ�PLW� %LV�2�&\DQRHWKR[\���1�1�GLLVRSURS\ODPLQR�SKRVSKLQ� �:HJ� &��>�������@� 'LHVH� 3KRV�
SKRUDPLGLW�0HWKRGH� ZLUG� XQWHU� 6lXUHNDWDO\VH� PLW� VFKZDFKHQ� 6lXUHQ� �]�� %��� �+�7HWUD]RO�
GXUFKJHI�KUW�� 0LW� ����3KHQ\OHQ�SKRVSKRUFKORULGDW� N|QQHQ� EDVHQNDWDO\WLVFK� XQG� QDFK� DQ�
VFKOLH�HQGHU�+\GURO\VH�XQG�2[LGDWLRQ�YHUVFKLHGHQH�SULPlUH�XQG�WHUWLlUH�$ONRKROH�LQ�LQ�VHKU
JXWHQ�$XVEHXWHQ�LQ�GLH��µ�0RQRSKRVSKDWH��EHUI�KUW�ZHUGHQ��:HJ�'��>���@
:HLWHUKLQ� EHVWHKW� DXFK� GLH� 0|JOLFKNHLW� GXUFK� EDVHQLQGX]LHUWH� +\GURO\VH� GHU� F\FOR6DO�
3KRVSKDWWULHVWHU����HLQHQ�=XJDQJ�]X�GHQ�1XFOHRWLGHQ����]X�HUKDOWHQ��:HJ�(���+LHUEHL�NDQQ
GHU�LQ�.DSLWHO�������DXI�6HLWH����SRVWXOLHUWH�)UHLVHW]XQJVPHFKDQLVPXV�I�U�GLH�'DUVWHOOXQJ�GHU
1XFOHRWLGH�SUlSDUDWLY�DXVJHQXW]W�ZHUGHQ��'LHVH�0HWKRGH�KDW�ZHLWHUKLQ�GHQ�9RUWHLO��GD��GLH
JO\FRVLGLVFKH� %LQGXQJ� YRQ� VlXUHODELOHQ� 1XFOHRVLGHQ� DXIJUXQG� GHU� EDVLVFKHQ� 5HDNWLRQVEH�
GLQJXQJHQ�NHLQHUOHL�6FKDGHQ�QLPPW��$X�HUGHP�LVW�GLH�$XIDUEHLWXQJ�GHV�5HDNWLRQVJHPLVFKHV
�/\RSKLOLVLHUHQ� PLW� DQVFKOLH�HQGHU� FKURPDWRJUDSKLVFKHU� $XIDUEHLWXQJ� �53������ GHQNEDU
HLQIDFK�
,P� )DOO� YRQ� �µ��µ�'LGHVR[\DGHQRVLQ� �� PX��� DXIJUXQG� GHU� H[WUHPHQ� 6lXUHODELOLWlW� GHU
JO\FRVLGLVFKHQ�%LQGXQJ�� XQWHU� EDVLVFKHQ�5HDNWLRQVEHGLQJXQJHQ� JHDUEHLWHW�ZHUGHQ��'HVKDOE
VLQG�GLH�5HDNWLRQHQ�$�XQG�%�PLW�3KRVSKRU\OFKORULG��$EELOGXQJ�����6HLWH�����]XU�'DUVWHOOXQJ
YRQ��
��
�'LGHVR[\DGHQRVLQ��
�0RQRSKRVSKDW��GG$03��DXIJUXQG�GHU�ZlVVULJHQ�$XIDUEHLWXQJ
XQJHHLQJQHW�

������ 'DUVWHOOXQJ� YRQ� �
��
�'LGHVR[\DGHQRVLQ��
�0RQRSKRVSKDWH� �GG$03��1D��� �a
DXV� F\FOR6DOLJHQ\O��
�2���
��
�GLGHVR[\DGHQRVLQ\O�SKRVSKDW� �F\FOR6DO�GG$03�
��D

8P� HLQHQ�%HZHLV� I�U� GLH� )UHLVHW]XQJ� GHV�1XFOHRWLGV� DXV� GHQ� F\FOR6DO�3UR�1XFOHRWLGHQ� ]X
HUKDOWHQ��ZXUGH�YHUVXFKW�XQWHU�EDVLVFKHQ�%HGLQJXQJHQ�LP�SUlSDUDWLYHQ�0D�VWDE��
��
�'LGHV�
R[\DGHQRVLQ��
�0RQRSKRVSKDW� �a� DXV� F\FOR6DO�GG$03� ��D� GDU]XVWHOOHQ� �VLHKH� $EELOGXQJ
�����'D]X�ZXUGH� GLH� F\FOR6DO�9HUELQGXQJ���D� LQ�ZHQLJ�$FHWRQLWULO� JHO|VW� XQG�PLW�:DVVHU
YHUG�QQW�� 'DEHL� PX�� GDUDXI� JHDFKWHW� ZHUGHQ�� GD�� GLH� 6XEVWDQ]� QLFKW� ZLHGHU� DXVIlOOW�� 'LH
ZlVVULJH�/|VXQJ�ZXUGH�QXQ�PLW�7ULHWK\ODPLQ�YHUVHW]W�ZRGXUFK�GHU�S+�:HUW�GHU�/|VXQJ�DXI
��� HUK|KW� ZXUGH� XQG� GDQDFK� VRODQJH� EHL� 5DXPWHPSHUDWXU� JHU�KUW�� ELV� PLWWHOV� '�QQ�
VFKLFKWFKURPDWRJUDSKLH�NHLQ�(GXNW�PHKU�GHWHNWLHUW�ZHUGHQ�NRQQWH��1DFK�GHP�/\RSKLOLVLHUHQ
ZXUGH�VlXOHQFKURPDWRJUDSKLVFK��53������mP��PLW�HLQHP�:DVVHU�$FHWRQLWULO�*UDGLHQWHQ�DXI�
JHUHLQLJW�
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'RZH[
�1D��)RUP�

������DXVJHKHQG�YRQ���D�

$EELOGXQJ���� 'DUVWHOOXQJ� YRQ� �
��
�'LGHVR[\DGHQRVLQ��
�0RQRSKRVSKDW� �GG$03��1D��
�a�DXV�DXV�F\FOR6DO�GG$03���D

'DV�VR�HUKDOWHQH�7ULHWK\ODPPRQLXP�6DO]��b�ZXUGH�DQVFKOLH�HQG�PLWWHOV�HLQHU�,RQHQWDXVFKHU�
6lXOH��'RZH[��1D��)RUP��LQ�GDV�1DWULXP�6DO]��a��EHUI�KUW��0DQ�HUKLHOW�GDV��
��
�'LGHVR[\�
DGHQRVLQ��
�0RQRSKRVSKDW��GG$03��1D����a�DOV� IDUEORVHQ��ZDWWLJHQ�)HVWVWRII� LQ�HLQHU�*H�
VDPWDXVEHXWH�YRQ������
���� (LJHQVFKDIWHQ� GHU� F\FOR6DO�G�$03�� XQG� F\FOR6DO�GG$03�9HUELQ�

GXQJHQ
������ 'HU�=HOOPHPEUDQWUDQVSRUW�XQG�GLH�=XVDPPHQKlQJH�PLW�GHU�/LSRSKLOLH
(V�JLEW�YLHU�YHUVFKLHGHQH�0HFKDQLVPHQ�I�U�GHQ�=HOOPHPEUDQWUDQVSRUW��GLH�SDVVLYH�'LIIXVLRQ�
GLH� HUOHLFKWHUWH� 'LIIXVLRQ�� GHU� DNWLYH� 7UDQVSRUW� XQG� GLH� 3LQR]\WRVH�� 3KDJR]\WRVH� XQG� 3HU�
VRUSWLRQ�>���@�%HL�GHU�SDVVLYHQ�'LIIXVLRQ�LVW�GHU�6WRIIWUDQVSRUW�GLUHNW�SURSRUWLRQDO�]X�GHP�.RQ�
]HQWUDWLRQVJUDGLHQWHQ��]X�GHU�0HPEUDQIOlFKH�VRZLH�]X�GHP�9HUWHLOXQJVNRHIIL]LHQWHQ�GHU�EH�
WUHIIHQGHQ� 6XEVWDQ]� XQG� XPJHNHKUW� SURSRUWLRQDO� ]X� GHU� 0HPEUDQGLFNH�� 'LHVHU� 3UR]H�� LVW
GXUFK�DQDORJH�9HUELQGXQJHQ�XQG�GXUFK�6WRIIZHFKVHOEORFNDGH�QLFKW�KHPPEDU��6LH�LVW�ZHGHU
GXUFK�VWHUHRVSH]LILVFKH�0HUNPDOH�GHV�6WRIIHV�QRFK�YRQ�GHU�$QZHVHQKHLW�YRQ�1DWULXPLRQHQ
DEKlQJLJ�>���@� 'LH� HUOHLFKWHUWH� 'LIIXVLRQ� LVW� ZLH� GLH� 'LIIXVLRQ� HLQ� SDVVLYHU� 3UR]HVV�� 'LH
WUHLEHQGH�.UDIW�VWHOOW�GHU�.RQ]HQWUDWLRQVJUDGLHQW�]ZLVFKHQ� ,QWUD��XQG�([WUD]HOOXOlUUDXP�GDU�
%HL�K\GURSKLOHQ�6XEVWDQ]HQ��GHUHQ�0HPEUDQSHUPHDELOLWlW�JHULQJ�LVW��HUP|JOLFKW�GLH�:HFKVHO�
ZLUNXQJ�PLW�VSH]LHOOHQ�3URWHLQHQ��VRJHQDQQWHQ��&DUULHUQ��HLQH�7UDQVSRUWHUOHLFKWHUXQJ�GXUFK
GLH�0HPEUDQ� LQV� =HOOLQQHUH�� 'DV� 3XULQ�1XFOHRVLG�7UDQVSRUW�&DUULHU�6\VWHP� LVW� HLQ� VROFKHV
DNWLYHV�=HOOPHPEUDQWUDQVSRUW�6\VWHP��&DUULHU�HUOHLFKWHUWH�7UDQVSRUWSUR]HVVH�VLQG�GXUFK�KRKH
6WUXNWXUVSH]LILWlW��6lWWLJXQJ�GHV�7UDQVSRUWV\VWHPV�EHL�KRKHQ�6XEVWUDWNRQ]HQWUDWLRQHQ��GLH�]XU
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%HVHW]XQJ� VlPWOLFKHU� %LQGXQJVVWHOOHQ� DXI� HLQHU� 0HPEUDQVHLWH� I�KUHQ� VRZLH� GXUFK� HLQH
+HPPEDUNHLW� GXUFK� ,QKLELWRUHQ� FKDUDNWHULVLHUW�� ,Q� HLQLJHQ� )lOOHQ� NDQQ� GLHVHU� 7UDQVSRUW
VWHUHRVSH]LILVFK�YHUODXIHQ�>�������@� �'HU� DNWLYH�7UDQVSRUW� GDJHJHQ� LVW� HLQ�ZLFKWLJHV�:HUN]HXJ
EHL�VHKU�JHULQJHU�H[WUD]HOOXOlUHU�.RQ]HQWUDWLRQ��(U�LVW�LQ�GHU�/DJH��DXFK�JHJHQ�HLQHQ�.RQ]HQ�
WUDWLRQVJUDGLHQWHQ�]X�DUEHLWHQ��'LH�KLHUI�U�EHQ|WLJWH�(QHUJLH�ZLUG�LQ�GHU�5HJHO�YRQ�$GHQRVLQ�
WULSKRVSKDW��$73��]X�9HUI�JXQJ�JHVWHOOW��$XFK� LQ�GLHVHP�)DOO� WUHWHQ�VSH]LILVFKH� ,QKLELWRUHQ
DXI� XQG� GHU� 7UDQVSRUW� NDQQ� VWHUHRVSH]LILVFK� YHUODXIHQ�>�������@� %HL� GHU� 3LQR]\WRVH� ZHUGHQ
NOHLQH�)O�VVLJNHLWVWURSIHQ�� EHL� GHU�3KDJR]\WRVH� )HVWVWRIISDUWLNHO� DXV� GHP�([WUD]HOOXOlUUDXP
DXIJHQRPPHQ��'LHVH�9DULDQWH�GHV�=HOOPHPEUDQWUDQVSRUWHV�YHUOlXIW��EHU�HLQH�(LQVW�OSXQJ�GHU
HQWVSUHFKHQGHQ� 3DUWLNHO� GXUFK� GLH� 2EHUIOlFKHQPHPEUDQ� XQG� DQVFKOLH�HQGHU� )UHLVHW]XQJ� LQ
GDV�=HOOLQQHUH��%HL�GHU�3HUVRUSWLRQ�JHODQJHQ�IHVWH�7HLOFKHQ�LQWHU]HOOXOlU��G�K�� �]ZLVFKHQ�GHQ
(SLWKHO]HOOHQ�KLQGXUFK��LQ�GHQ�2UJDQLVPXV�>���@
8QWHUVXFKXQJHQ�DQ�1XFOHRVLGHQ�KDEHQ�JH]HLJW��GD��QDW�UOLFKH�1XFOHRVLGH��EHU�HLQH�HUOHLFK�
WHUWH� 'LIIXVLRQ� WUDQVSRUWLHUW� ZHUGHQ�� ,P� *HJHQVDW]� GD]X� ZLUG� �
�$]LGR��
�GHVR[\WK\PLGLQ
�$=7���� �EHU� SDVVLYH�'LIIXVLRQ� LQ� GLH� =HOOHQ� WUDQVSRUWLHUW�>���@� ,P� )DOO� YRQ� �
��
�'LGHVR[\�
DGHQVRQLQ� �GG$�� �� XQG� �
�)OXRU�DUD��
��
�GLGHVR[\DGHQRVLQ� ��
�)�DUD�GG$�� ��� HUIROJW� GHU
=HOOPHPEUDQWUDQVSRUW�HEHQIDOOV�IDVW�DXVVFKOLH�OLFK��EHU�HLQHQ�SDVVLYHQ�0HPEUDQWUDQVSRUW�>��@

�������� %HVWLPPXQJ�GHV�1HUQVW
VFKHQ�9HUWHLOXQJVNRHIIL]LHQWHQ
'LH�%HVWLPPXQJ�GHV�1HUQVW
VFKHQ�9HUWHLOXQJVNRHIIL]LHQWHQ��SDUWLWLRQ�FRHIILFLHQW��ORJ3�:HUW�
LQ�HLQHP�2FWDQRO�:DVVHU�*HPLVFK��Y�Y������KDW�VLFK�DOV� HLQH�JlQJLJH�0|JOLFKNHLW�]XU�9RU�
DXVVDJH��EHU�GLH�/LSRSKLOLH�HLQHU�9HUELQGXQJ�HWDEOLHUW��'LHVHV�UHLQ�HPSLULVFKH�9HUIDKUHQ�HU�
ODXEW�GLH�%HVWLPPXQJ�GHU�/LSRSKLOLH�HLQHU�9HUELQGXQJ�DQKDQG�YRQ�9HUJOHLFKVGDWHQ�DQGHUHU
9HUELQGXQJHQ�>���@�,P�)DOO�YRQ�1XFOHRVLGHQ�XQG�1XFOHRWLG�'HULYDWHQ�ZLUG�GHU�9HUWHLOXQJVNR�
HIIL]LHQW�YRQ�$=7����ORJ3������>���@�DOV�9HUJOHLFKZHUW�KHUDQJH]RJHQ��GD�HV�GLH�=HOOPHPEUDQ
DXVVFKOLH�OLFK� GXUFK� SDVVLYHQ� 7UDQVSRUW� GXUFKZDQGHUW�� /LHJW� GHU� HUKDOWHQH� /LSRSKLOLHZHUW
�ORJ3�:HUW�� LP�%HUHLFK�YRQ�$=7���E]Z��GDU�EHU��NDQQ�PDQ�GHQ�5�FNVFKOX��]XODVVHQ��GD�
HLQ�SDVVLYHU�0HPEUDQWUDQVSRUW�ZDKUVFKHLQOLFK�LVW��'LH�9HUWHLOXQJVNRHIIL]LHQWHQ�GHU�YHUVFKLH�
GHQHQ�1XFOHRVLGH�XQG�1XFOHRVLG�$QDORJD�N|QQHQ�GHU�/LWHUDWXU�HQWQRPPHQ�ZHUGHQ�>�������@
)�U� GLH� %HVWLPPXQJ� GHV� 9HUWHLOXQJVNRHIIL]LHQWHQ� ZXUGH� HLQH� 6XEVWDQ]SUREH� LQ� ����mO
��2FWDQRO�JHO|VW��PLW�����mO�:DVVHU�YHUVHW]W�XQG����PLQ�LQWHQVLY�GXUFKPLVFKW��,P�$QVFKOX�
ZXUGH�GDV�=ZHLSKDVHQJHPLVFK���PLQ�EHL�������USP�]HQWULIXJLHUW��'LH�6XEVWDQ]PHQJH�LQ�GHQ
JHWUHQQWHQ�3KDVHQ�ZXUGH�+3/&�DQDO\WLVFK� TXDQWLIL]LHUW��'DV�9HUKlOWQLV� GHU�$EVROXWIOlFKHQ
GHU� 3HDNIOlFKHQ� YRQ� ��2FWDQRO� ]X� :DVVHU� HUJLEW� GHQ� 9HUWHLOXQJVNRHIIL]LHQWHQ� �3&�:HUW��



���5HVXOWDWH�XQG�'LVNXVVLRQHQ ��

9RUDXVVHW]XQJ� I�U�GLHVH�%HVWLPPXQJ� LVW��GD��GLH�XQWHUVXFKWHQ�6XEVWDQ]HQ�XQWHU�GLHVHQ�%H�
GLQJXQJHQ�VWDELO�VLQG�
:LH� DXV� GHQ� 'DWHQ� DXV� 7DEHOOH� �� HUVLFKWOLFK� LVW�� VLQG� GLH� 9HUWHLOXQJVNRHIIL]LHQWHQ� DOOHU
F\FOR6DO�9HUELQGXQJHQ� ��D�G�� ��D�K�� ��F� XQG� ��F� !� �� XQG� ZHLVHQ� GXUFKJHKHQG� SRVLWLYH
ORJ3�:HUWH� DXI�� $OOH� F\FOR6DO�9HUELQGXQJHQ� VLQG� DX�HUGHP� OLSRSKLOHU� DOV� GLH� $XVJDQJV�
YHUELQGXQJHQ�GG$����G�$�����GG,���XQG�G�,����

9HUELQGXQJ 6XEVWLWXHQW 3&�:HUW ORJ3�:HUW
��D + ���� ����
��E ��20H��IDVW� ���� ����
��E ��20H��VORZ� ���� ����
��F ��0H ���� ����
��G ����'L0H ���� ����

G�$��� ��� ���� �����
��D + ���� ����
��E ��20H ���� ����
��F ��0H ���� ����
��G ����'L0H ���� ����
��H ��WHUW�%XW\O ���� ����
��I ��VHN�%XW\O ���� ����
��J ��WHUW�%XW\O ���� ����
��K ��VHN�%XW\O ��� ����
GG$�� ��� ���� �����>���@
��F ��0H ���� �����

G�,��� ��� ���� �����
��F ��0H ���� ����
GG,�� ��� ���� �����>���@
$=7�� ��� ���� ����>���@

7DEHOOH��� 9HUWHLOXQJVNRHIIL]LHQWHQ�GHU�F\FOR6DO�'HULYDWH���D�G����D�K����F�XQG���FXQG�GHU�HQWVSUHFKHQGHQ�1XFOHRVLGH����������XQG���
9HUJOHLFKW� PDQ� GLH� F\FOR6DO�9HUELQGXQJHQ� PLW� LKUHQ� HQWVSUHFKHQGHQ� 1XFOHRVLGHQ� VR� VLQG
GHUHQ�3&�:HUWH�LP�)DOOH�GHU�9HUELQGXQJHQ���D�K�XP�HLQHQ�)DNWRU���������K|KHU�DOV�GG$��
XQG�LP�)DOOH�GHU�'HULYDWH���D�G�XP�HLQHQ�)DNWRU����������K|KHU�DOV�G�$�����9HUJOHLFKW�PDQ
GLH�HUKDOWHQHQ�:HUWH�PLW�GHP�9HUWHLOXQJVNRHIIL]LHQWHQ�YRQ�$=7����VR�NDQQ�PDQ�GDYRQ�DXV�
JHKHQ��GD��I�U�DOOH�F\FOR6DO�9HUELQGXQJHQ�LQ�7DEHOOH���HLQ�SDVVLYHU�0HPEUDQWUDQVSRUW�P|J�
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OLFK�LVW��'DV�OLSRSKLOVWH�'HULYDW�LVW��VLHKW�PDQ�YRQ�GHQ�WHUW��XQG�VHN�%XW\O�9HUELQGXQJHQ���H�
K� DE�� VRZRKO� LP�)DOO� GHU�F\FOR6DO�GG$03�9HUELQGXQJHQ���D�G� DOV� DXFK� EHL� GHQ�F\FOR6DO�
G�$�'HULYDWHQ���D�G�HUZDUWXQJVJHPl��GLH�����'LPHWK\O�VXEVWLWXLHUWH�9HUELQGXQJ���G�E]Z�
��G��0DQ�HUKLHOW�I�U�GLH�6XEVWLWXHQWHQ�HLQH�5HLKXQJ�GHU�/LSRSKLOLH�YRQ�����'L0H�!���0H�!
��20H�!�+��:LH�GLH�3&�:HUWH� GHU� EHLGHQ� JHWUHQQWHQ�'LDVWHUHRPHUHQ� GHU�9HUELQGXQJ���E
]HLJHQ�� KDW� GLH� .RQILJXUDWLRQ� DP� 3KRVSKRUDWRP� NHLQH� JUDYLHUHQGHQ� $XVZLUNXQJHQ� DXI� GLH
/LSRSKLOLH�GHU�9HUELQGXQJHQ��:LH�VFKRQ�EHL�GHQ�1XFOHRVLGHQ�GG$����GG,����G�$����XQG�G�,
���]X�EHREDFKWHQ�ZDU��VLQG�GLH�F\FOR6DO�9HUELQGXQJHQ�PLW�GHU�%DVH�+\SR[DQWKLQ����F����F�
K\GURSKLOHU� DOV� GLH� HQWVSUHFKHQGHQ� 9HUELQGXQJHQ� PLW� $GHQLQ� DOV� %DVH� ���F�� ��F��� (LQHQ
EHVRQGHUV�GUDVWLVFKHQ�(IIHNW��EHQ� WHUW�� E]Z�� VHN�%XW\O�6XEVWLWXHQWHQ� LP�DURPDWLVFKHQ�5LQJ
DXV�� ,P�9HUJOHLFK� ]X�GHU���0HWK\O�9HUELQGXQJ���F� HUK|KW� VLFK� GHU�3&�:HUW� GXUFK� HLQH� ��
WHUW�%XW\O� E]Z�� ��VHN�%XW\O�*UXSSH� ���H�I�� XP� HLQHQ� )DNWRU� ���� E]Z�� ������ $X�HUGHP
]HLFKQHW�VLFK�LP�)DOO�GHU�F\FOR6DO�GG$03�3KRVSKDWWULHVWHU���H�K�GHU�7UHQG�DE��GD��HLQ�VHN�
%XW\O�6XEVWLWXHQW�GLH�/LSRSKLOLH�VWlUNHU�HUK|KW�DOV�HLQ� WHUW�%XW\O�6XEVWLWXHQW��(LQ�VHN�%XW\O�
6XEVWLWXHQW� LQ� GHU� ��3RVLWLRQ� LVW� KLQJHJHQ� ZHQLJHU� OLSRSKLO� DOV� HLQ� ��VHN�%XW\O� 5HVW� LP
DURPDWLVFKHQ� 5LQJ�� +RKH� /LSRSKLOLHZHUWH� VWHLJHUQ� IRUPDO� ]ZDU� GLH� 0|JOLFKNHLW� HLQHU
=HOOSHQHWUDWLRQ��MHGRFK�LVW�EHL�H[WUHP�KRKHQ�3&�:HUWHQ�ZLH�LP�)DOO�GHU�9HUELQGXQJHQ���H�K
GLH�:DVVHUO|VOLFKNHLW�VWDUN�KHUDEJHVHW]W�XQG�VRPLW�DXFK�GLH�9HUDEUHLFKXQJ�GHV�:LUNVWRIIV�LQ
=HOOHQ�HLQH�QLFKW�XQZHVHQWOLFKH�3UREOHPDWLN�

������ +\GURO\VHNLQHWLNHQ� GHU� F\FOR6DO�G�$03��� F\FOR6DO�GG$03��� F\FOR6DO�G�,03�
XQG�F\FOR6DO�GG,03�9HUELQGXQJHQ���D�G����D�K����F�XQG���F

,P�*HJHQVDW]�]X�GHQ�EHVFKULHEHQHQ�3UR�1XFOHRWLG�.RQ]HSWHQ��.DSLWHO����������6HLWH�����EH�
UXKW� GDV� KLHU� GLVNXWLHUWH� F\FOR6DO�1XFOHRWLG�.RQ]HSW� DXI� HLQHP� VHOHNWLYHQ�� FKHPLVFKHQ
+\GURO\VHPHFKDQLVPXV��GHU�GDV�1XFOHRWLG�VRZLH�GLH�0DVNH�VHOHNWLY�GXUFK�HLQH�NRQWUROOLHUWH
7DQGHP�5HDNWLRQ� IUHLVHW]W�� 'DV� 3ULQ]LS� GHU� )UHLVHW]XQJ� ZXUGH� EHUHLWV� LQ� .DSLWHO� ������ DXI
6HLWH����DXVI�KUOLFK�GLVNXWLHUW��'LH�EHLGHQ�P|JOLFKHQ�+\GURO\VHZHJH�GHU�F\FOR6DO�3KRVSKDW�
WULHVWHU���� VLQG� LQ� �$EELOGXQJ� ��� DXI� 6HLWH� ��� QRFKPDOV� ]XVDPPHQJHID�W�� 'LH� +\GURO\VH�
NLQHWLNHQ�ZXUGHQ�EHL�HLQHU�7HPSHUDWXU�YRQ�����&�LQ�ZlVVULJHQ�3XIIHUO|VXQJHQ�EHL�S+�����XQG
EHL�S+�����E]Z��S+�����GXUFKJHI�KUW��XP�SK\VLRORJLVFKH�%HGLQJXQJHQ�E]Z��GDV�VDXUH�0LOLHX
GHV�PHQVFKOLVFKHQ�0DJHQV�]X�VLPXOLHUHQ��'LH�XQWHUVXFKWHQ�F\FOR6DO�9HUELQGXQJHQ�XQG�GHUHQ
+\GURO\VHSURGXNWH�ZXUGHQ�PLW�+LOIH�YRQ�+RFKOHLVWXQJVIO�VVLJNHLWVFKURPDWRJUDSKLH��+3/&�
DQDO\VLHUW�
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$EELOGXQJ���� 0|JOLFKH�+\GURO\VHZHJH�GHU�F\FOR6DO�3KRVSKDWWULHVWHU���

�������� +\GURO\VHNLQHWLNHQ�LQ�Zl�ULJHQ�3XIIHUV\VWHPHQ
8P�GLH�VHOHNWLYH�)UHLVHW]XQJ�YRQ��
��
�'LGHVR[\DGHQRVLQ��
�PRQRSKRVSKDW��GG$03����E]Z�
�
��
�'LGHVR[\��
��
�GLGHK\GURDGHQRVLQ��
�PRQRSKRVSKDW��G�$03��DXV�GHQ�F\FOR6DO�GG$03�
9HUELQGXQJHQ���D�G�XQG�GHQ�F\FOR6DO�G�$03�9HUELQGXQJHQ���D�G�QDFK]XZHLVHQ�XQG�VRPLW
GHUHQ� (LJQXQJ� DOV� 3UR�1XFOHRWLGH� ]X� EHZHLVHQ�� ZXUGHQ� +\GURO\VHNLQHWLNHQ� LQ� ZlVVULJHQ
3XIIHUV\VWHPHQ�GXUFKJHI�KUW��'LH�9HUELQGXQJHQ�ZXUGHQ�]XHUVW�LQ�HLQHP������P0�3KRVSKDW�
SXIIHU�QDFK�6|UHQVHQ>���@�PLW�HLQHP�S+�:HUW�YRQ�����EHL�HLQHU�7HPSHUDWXU�YRQ�����&�K\GUR�
O\VLHUW��2EZRKO� GHU� S+�:HUW� LP�PHQVFKOLFKHQ�.|USHU� YRQ� ���� KDXSWVlFKOLFK� GXUFK� HLQHQ
&DUERQDW�+\GRJHQFDUERQDW�3XIIHU�UHJXOLHUW�ZLUG��VROOWH�GDV�KLHU�JHZlKOWH�0RGHOO��3KRVSKDW�
SXIIHU��S+�:HUW������GDV�UHDOH�6\VWHP�VLPXOLHUHQ�
:HLWHUKLQ� VROO� EHL� GHQ� +\GURO\VHVWXGLHQ� GHU� (LQIOX�� HLQHU� 3XULQEDVH� LP� 9HUJOHLFK� ]X� GHQ
ELVKHU� XQWHUVXFKWHQ� F\FOR6DO�1XFOHRWLGHQ� PLW� 3\ULPLGLQEDVHQ� �F\FOR6DO�$=703� XQG
F\FOR6DO�G�703�����XQWHUVXFKW�ZHUGHQ�
+LHU]X� ZXUGH� ]XQlFKVW� HLQH� ���P0� 6WDPPO|VXQJ� GHU� ]X� XQWHUVXFKHQGHQ� 6XEVWDQ]� LQ� 'L�
PHWK\OVXOIR[LG�KHUJHVWHOOW��(LQH�GHILQLHUWH�0HQJH�GLHVHU�6WDPPO|VXQJ�ZXUGH�]XVDPPHQ�PLW
HLQHP�LQWHUQHQ�6WDQGDUG��ZlVVULJH�/|VXQJ�YRQ�$=7�������PJ�PO�� LQ�:DVVHU�YHUG�QQW��NXU]
GXUFKPLVFKW� XQG� PLW� GHP� Zl�ULJHQ� 3XIIHU� LP� 9HUKlOWQLV� ���� EHL� ����&� LP� 7KHUPRPL[HU
LQNXELHUW��'LH�(QGNRQ]HQWUDWLRQ�GHV�3XIIHUV�LP�5HDNWLRQVJHIl��EHWUXJ�KLHUEHL������P0��GLH
GHU� ]X� XQWHUVXFKHQGHQ� 6XEVWDQ]� ODJ� EHL� ����P0��'DV� HUVWH�$OLTXRW� �W���ZXUGH� VRIRUW� QDFK
=XJDEH� GHV� 3XIIHUV� HQWQRPPHQ�� 'LH� +\GURO\VH� ZXUGH� GXUFK� HLQ� VRIRUWLJHV� $EN�KOHQ� GHU
3UREHQ� LQ� IO�VVLJHP� 6WLFNVWRII� JHVWRSSW�� ,P� )DOO� GHU� +\GURO\VHVWXGLHQ�PLW� 3KRVSKDWSXIIHU�
ZXUGH�DXI�HLQ�$EVWRSSHQ�GHU�5HDNWLRQ�GXUFK�HLQHQ�7URSIHQ�(VVLJVlXUH�YHU]LFKWHW��XP�HLQHQ
]XVlW]OLFKHQ�(IIHNW�GXUFK�%UXFK� GHU� JO\FRVLGLVFKHQ�%LQGXQJ� DXV]XVFKOLH�HQ� �.DSLWHO� ������
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6HLWH� ����'LH�+\GURO\VHJHPLVFKH�ZXUGHQ�ZHLWHUKLQ� EHL� ��� �&� WHPSHULHUW� XQG� LQ�$EVWlQGHQ
ZXUGHQ�ZHLWHUH�$OLTXRWH�HQWQRPPHQ��=XU�%HVWLPPXQJ�GHU�3URGXNWH�ZXUGHQ�GLH�$OLTXRWH�DQ�
VFKOLH�HQG�+3/&�DQDO\WLVFK�EHL� HLQHU�:HOOHQOlQJH�YRQ� ���� QP�XQWHUVXFKW�� )�U� GLH�+\GUR�
O\VHQ�LP�3KRVSKDWSXIIHU�YHUZHQGHWH�PDQ�HLQH�ÄUHYHUVHG�SKDVH��+3/&�6lXOH�PLW�HLQHP�/|�
VXQJVPLWWHOJUDGLHQWHQ� DXV� $FHWRQLWULO� XQG� ���� P0� 7HWUDEXW\ODPPRQLXPSKRVSKDW�3XIIHU
�7%$3�3XIIHU��� S+������'DV�7HWUDEXW\ODPPRQLXP�.DWLRQ� YHUXUVDFKW� EHL� QHJDWLY� JHODGHQHQ
9HUELQGXQJHQ�� ZLH� ]XP� %HLVSLHO� EHL� 1XFOHRWLGHQ�� HLQH� (UK|KXQJ� GHU� /LSRSKLOLH� GXUFK
,RQHQSDDUXQJ��'LHVH�/LSRSKLOLHVWHLJHUXQJ�SRODUHU�+\GURO\VHSURGXNWH�KDW�]XU�)ROJH��GD��PDQ
DXIJUXQG�GHU�5HWHQWLRQV]HLWHQ�]ZLVFKHQ�HLQHP�HLQIDFK�JHODGHQHQ�3KRVSKDWGLHVWHU�XQG�HLQHP
]ZHLIDFK�JHODGHQHQ�0RQRSKRVSKDW�XQWHUVFKHLGHQ�NDQQ��2KQH�GLH�9HUZHQGXQJ�HLQHV�VROFKHQ
3XIIHUV��Z�UGHQ�VRZRKO�GLH�1XFOHRWLGH����DOV�DXFK�GLH�3KRVSKDWGLHVWHU����E]Z�����DXI�HLQHU
ÄUHYHUVHG�SKDVH³�+3/&�6lXOH� QLFKW� ELQGHQ� XQG�PLW� GHU� /|VXQJVPLWWHOIURQW� VRIRUW� HOXLHUHQ�
=XU� $XVZHUWXQJ� GHU� &KURPDWRJUDPPH� ZXUGHQ� GLH� 3HDNIOlFKHQLQWHJUDOH� PLW� +LOIH� GHV
LQWHUQHQ� 6WDQGDUGV� QRUPLHUW� XQG� LQ� $EKlQJLJNHLW� YRQ� GHU� =HLW� DXIJHWUDJHQ�� $XV� GHP
H[SRQHQWLHOOHQ�VRZLH�GHP�KDOEORJDULWKPLVFKHQ�.XUYHQYHUODXI�LVW�HUVLFKWOLFK��GD��HV�VLFK�XP
HLQH�.LQHWLN�SVHXGR�HUVWHU�2UGQXQJ��>$@W� �>$@�H�NW��KDQGHOW��'LH�*HVFKZLQGLJNHLWVNRQVWDQWH�N
I�U� GLH�+\GURO\VH� GHU� HLQ]HOQHQ�F\FOR6DO�9HUELQGXQJHQ�ZXUGH� DQKDQG� HLQHU� H[SRQHQWLHOOHQ
$XVJOHLFKVIXQNWLRQ��GLH�PLW�+LOIH�GHV�7DEHOOHQNDONXODWLRQVSURJUDPPHV�([FHOÇ�HUVWHOOW�ZXUGH�
EHVWLPPW�� 'LH� +DOEZHUWV]HLW� W���� OLH�� VLFK� DXV� GHU� *HVFKZLQGLJNHLWVNRQVWDQWH� N� EHUHFKQHQ
�W���� ��OQ���N���'LH�(UJHEQLVVH�VLQG�0LWWHOZHUWH�DXV�PLQGHVWHQV�]ZHL�XQDEKlQJLJ�YRQHLQDQGHU
GXUFKJHI�KUWHQ�([SHULPHQWHQ�XQG�LQ�7DEHOOH���]XVDPPHQJHID�W�� ,Q�GHQ�XQWHUVXFKWHQ�)lOOHQ
YHUIROJWH�PDQ�GLH�$EQDKPH�GHU�(GXNWH�MH�QDFK�+DOEZHUWV]HLW�ELV�PD[LPDO�����K�
0DQ� NDQQ� LP� )DOO� GHU� 9HUELQGXQJHQ� ��D�G� XQG� ��D�G� HLQH� NODUH� .RUUHODWLRQ� ]ZLVFKHQ
6WDELOLWlW�E]Z��+DOEZHUWV]HLW�LP�3KRVSKDWSXIIHU�XQG�GHQ�6XEVWLWXHQWHQ�LP�DURPDWLVFKHQ�5LQJ
HUNHQQHQ��-H�DXVJHSUlJWHU�GLH�'RQRUHLJHQVFKDIW�GHV�6XEVWLWXHQWHQ�LVW��GHVWR�K|KHU�LVW�DXFK�GLH
JHPHVVHQH�+DOEZHUWV]HLW� LP�3KRVSKDWSXIIHU��S+�������0DQ�HUKlOW�I�U�GLH�6XEVWLWXHQWHQ�HLQH
5HLKXQJ�GHU�JHPHVVHQHQ�+DOEZHUWV]HLWHQ�YRQ������'L0H�!���0H�!���20H�!�+��,P�9HUJOHLFK
]X�GHQ�]XYRU�XQWHUVXFKWHQ�F\FOR6DO�9HUELQGXQJHQ�PLW�3\ULPLGLQEDVHQ��F\FOR6DO�$=703>���@�
F\FOR6DO�G�703>���@�� VLQG� GLH� KLHU� XQWHUVXFKWHQ� F\FOR6DO�'HULYDWH� GHXWOLFK� VWDELOHU�� 'RFK
QLFKW�QXU�GHU�+HWHURF\FOXV�VFKHLQW�HLQHQ�(LQIOX��DXI�GLH�+\GURO\VH�]X�KDEHQ��9HUJOHLFKW�PDQ
GLH� +DOEZHUWV]HLWHQ� GHU� F\FOR6DO�G�$03�9HUELQGXQJHQ� ��D�G� XQG� F\FOR6DO�GG$03�3KRV�
SKDWWULHVWHU� ��D�G� PLWHLQDQGHU� VR� HUNHQQW� PDQ�� GD�� GLH� G�$03�'HULYDWH� ODELOHU� DOV� GLH
GG$03�'HULYDWH� VLQG�� 2IIHQVLFKWOLFK� �EW� QLFKW� QXU� GLH� %DVH�� VRQGHUQ� DXFK� GLH� 1DWXU� GHV
*O\FRQV�HLQHQ�JUR�HQ�(LQIOX��DXI�GLH�FKHPLVFKH�+\GURO\VHJHVFKZLQGLJNHLW�GHU�F\FOR6DO�3UR�
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1XFOHRWLGH�DXV��'LHVHU�EHREDFKWHWH�(IIHNW�GHU�1XFOHREDVH�E]Z��GHV�*O\FRQV�DXI�GLH�+\GUR�
O\VHJHVFKZLQGLJNHLW� NDQQ�ELVKHU� QRFK� QLFKW� HUNOlUW�ZHUGHQ��'LH� EHVFKULHEHQH�$EKlQJLJNHLW
GHU� 6XEVWLWXHQWHQ� YRQ� GHQ� 'RQRUHLJHQVFKDIWHQ� LVW� EHL� GHQ� 9HUELQGXQJHQ� ��H�K� DOOHUGLQJV
QLFKW� ]X� EHREDFKWHQ��'D� VHN�� XQG� WHUW�%XW\O�*UXSSHQ� lKQOLFKH� HOHNWURQLVFKH� (LJHQVFKDIWHQ
EHVLW]WHQ��VROOWHQ�GLH�F\FOR6DO�GG$03�7ULHVWHU�PLW�VHN�%XW\O��XQG� WHUW�%XW\O�5HVWHQ� ���H�K�
LQ�GHU����E]Z����3RVLWLRQ�lKQOLFKH�+DOEZHUWV]HLWHQ�DXIZHLVHQ��:LH�MHGRFK�DXV�7DEHOOH���DXI
6HLWH����HUVLFKWOLFK�LVW�]HLJHQ�GLH�9HUELQGXQJHQ�PLW�HLQHP�6XEVWLWXHQWHQ�LQ���3RVLWLRQ����E�
��J�K�� lKQOLFKH� +DOEZHUWV]HLWHQ� �������K��� ZlKUHQG� EHL� GHQ� 9HUELQGXQJHQ� PLW� HLQHP
6XEVWLWXHQWHQ�LQ���3RVLWLRQ����F����H�I��HLQH�GHXWOLFKH�$EVWXIXQJ�]X�EHREDFKWHQ�LVW����F�����K�
��I�� ���K�� ��H�� ����K��� 'HU� *UXQG� I�U� GLHVH� %HREDFKWXQJ� OLHJW� LQ� GHP� XQWHUVFKLHGOLFKHQ
VWHULVFKHQ�(LQIOX��GHU�6XEVWLWXHQWHQ��6WHULVFK�DQVSUXFKVYROOH�*UXSSHQ�ZLH�VHN�%XW\O�XQG�WHUW�
%XW\O� LQ�GHU���3RVLWLRQ�GHV�DURPDWLVFKHQ�5LQJV�EHHLQIOXVVHQ�HLQHQ�QXFOHRSKLOHQ�$QJULII� DP
3KRVSKRUDWRP� NDXP�� 'D� 6XEVWLWXHQWHQ� LQ� GHU� ��3RVLWLRQ� VHKU� QDKH� DP� 5HDNWLRQV]HQWUXP
OLHJHQ��HUVFKZHUHQ�6XEVWLWXHQWHQ�ZLH�VHN�%XW\O�XQG�WHUW�%XW\O�HLQHQ�QXFOHRSKLOHQ�$QJULII�XQG
HUK|KHQ� VRPLW� GLH� +DOEZHUWV]HLW�� 'D� HLQ� WHUW�%XW\O� 6XEVWLWXHQW� GXUFK� VHLQH� GUHL� 0HWK\O�
*UXSSHQ� VWHULVFK� DQVSUXFKVYROOHU� LVW� DOV� HLQ� VHN�%XW\O� 6XEVWLWXHQW�� HUNOlUW� GLHV� DXFK� GLH
H[WUHP�KRKH�+DOEZHUW]HLW�YRQ���H������K��LP�9HUJOHLFK�]X���I�����K��
=XU� ,GHQWLIL]LHUXQJ�GH�+\GURO\VHSURGXNWH� LP�3KRVSKDWSXIIHU�ZXUGHQ�&RLQMHNWLRQHQ�PLW�GHQ
6DOLF\ODONRKROHQ� ��D�G� XQG� GHP� �µ��µ�'LGHVR[\DGHQRVLQ��µ�PRQRSKRVSKDW� �GG$03�� �
GXUFKJHI�KUW��,Q�$EELOGXQJ����DXI�6HLWH����LVW�GLHV�H[HPSODULVFK�DQ�GHU�9HUELQGXQJ�F\FOR6DO�
GG$03� ��D� GDUJHVWHOOW�� =XU� %HVWLPPXQJ� GHU� 5HWHQWLRQV]HLWHQ� GHU� P|JOLFKHQ� +\GURO\VH�
SURGXNWH�ZXUGHQ� GHU� 6DOLF\ODONRKRO���D� �W5�  � ������PLQ��� GDV� �µ�0RQRSKRVSKDW� GG$03��
�W5� �������PLQ�� XQG� DX�HUGHP� GDV� 1XFOHRVLG� �µ��µ�'LGHVR[\DGHQRVLQ� �GG$�� �
�W5� �������PLQ�� LQML]LHUW�� 9HUJOHLFKW� PDQ� GDV� +\GURO\VH�&KURPDWRJUDPP� YRQ� F\FOR6DO�
GG$03� ��D� PLW� GHP� &KURPDWRJUDPP� GHU� &RLQMHNWLRQ� YRQ� �� VR� HUNHQQW� PDQ�� GD�� IDVW
DXVVFKOLH�OLFK� GG$03� �� �W5� ������� PLQ�� IUHLJHVHW]W� ZLUG�� 'D� GHU� 6DOLF\ODONRKRO� ��D� HLQ
$EVRUSWLRQVPD[LPXP�EHL�����QP�EHVLW]W��GLH�'HWHNWLRQVZHOOHQOlQJH�MHGRFK�EHL�����QP�OLHJW�
LVW� GLHVHU� QXU� VHKU� VFKZDFK� ]X� VHKHQ�� NDQQ� DOOHUGLQJ� GXUFK� &RLQMHNWLRQ� DXFK� HLQGHXWLJ� DOV
+\GURO\VHSURGXNW�QHEHQ�GG$03�LGHQWLIL]LHUW�ZHUGHQ��:HLWHUKLQ�IDOOHQ�]ZHL�ZHLWHUH�3HDNV�LP
+\GURO\VHFKURPDWRJUDPP�������PLQ�XQG������PLQ�DXI��1DFK�(QGH�GHU�+\GURO\VH�LVW�MHGRFK
QXU�QRFK�GHU�3HDN� EHL� �����PLQ� ]X� GHWHNWLHUWHQ� �VLHKH�$EELOGXQJ����� 6HLWH� �����%HL� GLHVHQ
EHLGHQ�QRFK�QLFKW� LGHQWLIL]LHUWHQ�+\GURO\VHSURGXNWHQ�N|QQWH�XP�GHQ� WHPSRUlU� DXIWUHWHQGHQ
F\FOR6DO�3KRVSKDWGLHVWHU�����������PLQ��E]Z��XP�GHQ�ÄIDOVFKHQ³�F\FOR6DO�3KRVSKDWGLHVWHU���
������PLQ�� 0HWDEROLW� ;�� KDQGHOQ� �VLHKH� .DSLWHO� ������� 6HLWH� ����� +LHUI�U� VSULFKW� GLH� ODQJH
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5HWHQWLRQV]HLW� DXIJUXQG� GHU� KRKHQ� /LSRSKLOLH� GXUFK� GLH� QRFK� YRUKDQGHQH� 0DVNH� XQG� GHQ
7HWUDEXW\ODPPRQLXP�,RQHQ� DOV�*HJHQNDWLRQHQ��:HLWHUKLQ� LVW� GLHVHU� QLFKW� LQ� GHU� /DJH� ]XP
1XFOHRWLG� ]X� K\GURO\VLHUHQ� XQG� N|QQWH� GHVKDOE� DOV� 1HEHQSURGXNW� VLFKWEDU� ZHUGHQ�� (LQH
HLQGHXWLJH� =XRUGQXQJ� NDQQ� MHGRFK� QXU� GXUFK� &RLQMHNWLRQ� GHU� VHSDUDW� V\QWKHWLVLHUWHQ� XQG
FKDUDNWHULVLHUWHQ�9HUELQGXQJHQ����E]Z�����JHPDFKW�ZHUGHQ�

$EELOGXQJ���� +\GURO\VH�YRQ�F\FOR6DO�GG$03���D� XQG�&RLQMHNWLRQHQ�YRQ��� XQG���D� LQ7%$3�3XIIHU

$EELOGXQJ���� (QGH�GHU�+\GURO\VH�YRQ�F\FOR6DO�GG$03���D��+\GURO\VHSURGXNWH�
:HLWHUKLQ�VLQG�JHULQJH�0HQJHQ�DQ�GG$����W5� �������PLQ��HQWVWDQGHQ��VLHKH�$EELOGXQJ�����
'D�QLFKW�XQWHU�VWHULOHQ�%HGLQJXJHQ�JHDUEHLWHW�ZXUGH��NDQQ�GDV�GHWHNWLHUWH�GG$��� VRPLW�DXI�
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JUXQG� YRQ�9HUXQUHLQLJXQJHQ� �3KRVSKDWDVHQ�� DXV� GHP� GG$03� �� JHELOGHW�ZRUGHQ� VHLQ�� (LQ
$XIWUHWHQ� YRQ� GG$� �� DOV� GLUHNWHV� +\GURO\VHSURGXNW� DXV� GHP� F\FOR6DO�7ULHVWHU� ��D� PX��
DXIJUXQG�GHU�JHULQJHQ�.RQ]HQWUDWLRQ��lPD[�GG$� �����QP���DXVJHVFKORVVHQ�ZHUGHQ�
(LQ� JUDYLHUHQGHU� 1DFKWHLO� GHU� �
��
�'LGHVR[\QXFOHRVLGH� PLW� 3XULQEDVHQ� LVW� LKUH� H[WUHPH
6lXUHODELOLWlW� LQ�+LQEOLFN� DXI� GLH� JO\FRVLGLVFKH� %LQGXQJ��$XI�*UXQG� GHVVHQ�PX�� EHL� HLQHU
+,9�7KHUDSLH�PLW�GG,� �'LGDQRVLQ��9LGH[�����GLHVHU�:LUNVWRII�EHL�RUDOHU�9HUDEUHLFKXQJ�PLW
KRKHQ�.RQ]HQWUDWLRQHQ�DQ�3XIIHUVDO]HQ�HLQJHQRPPHQ�ZHUGHQ��XP�GHQ�S+�:HUW�GHV�0DJHQV
DQ]XKHEHQ�� $X�HU� GHQ� ZLUNVWRIIEHGLQJWHQ� 1HEHQZLUNXQJHQ� I�KUW� GDV� EHLP� 3DWLHQWHQ� ]X
hEHONHLW� XQG� (UEUHFKHQ�� ZDV� GLH� (LQQDKPH� ZHLWHUHU� 0HGLNDPHQWH�� LQ� 5DKPHQ� HLQHU
.RPELQDWLRQVWKHUDSLH� HUKHEOLFK� HUVFKZHUW�� 'LH� 6XFKH� QDFK� DOWHUQDWLYHQ� :LUNVWRIIHQ�� GLH
DXIJUXQG� LKUHU� 6lXUHVWDELOLWlW� ZHLW� ZHQLJHU� E]Z�� JDU� NHLQH� 3XIIHUVDO]H� PHKU� QRWZHQLJ
PDFKHQ��LVW�GHVKDOE�XQHUOl�OLFK�
9HUJOHLFKW� PDQ� GLH� F\FOR6DO�9HUELQGXQJHQ� PLW� LKUHQ� HQWVSUHFKHQGHQ� 1XFOHRVLGHQ� VR� VLQG
GHUHQ�3&�:HUWH�LP�)DOOH�GHU�9HUELQGXQJHQ���D�K�XP�HLQHQ�)DNWRU���������K|KHU�DOV�GG$��
XQG� LP� )DOOH� GHU�'HULYDWH���D�G� XP� HLQHQ� )DNWRU� ��������� K|KHU� DOV� G�$� ���� 'LH� +3/&�
DQDO\WLVFKHQ� 8QWHUVXFKXQJHQ� ]XU� 6lXUHVWDELOLWlW� GHU� F\FOR6DO�9HUELQGXQJHQ� XQG� LKUHU
HQWVSUHFKHQGHQ� 1XFOHRVLGH� ZXUGHQ� DQDORJ� GHP� REHQ� EHVFKULHEHQHQ� 3URWRNROO� I�U� GLH
+\GURO\VHVWXGLHQ� LP� 3KRVSKDWSXIIHU� GXUFKJHI�KUW�� 'LH� (UJHEQLVVH� VLQG� 0LWWHOZHUWH� DXV
PLQGHVWHQV� ]ZHL� XQDEKlQJLJ� YRQHLQDQGHU� GXUFKJHI�KUWHQ� ([SHULPHQWHQ� XQG� LQ� 7DEHOOH� ��
6HLWH����]XVDPPHQJHID�W��'LH�.LQHWLNHQ�ZXUGHQ�HEHQIDOOV�PLW�+LOIH�HLQHU�ÄUHYHUVHG�SKDVH³�
+3/&�6lXOH�� GXUFKJHI�KUW�� DOOHUGLQJV�ZXUGH� HLQ� /|VXQJVPLWWHOJUDGLHQW� DXV�$FHWRQLWULO� XQG
:DVVHU�JHZlKOW��ZDV�]XU�)ROJH�KDWWH��GD��DXVVFKOLH�OLFK�GHU�$EEDX�GHU�F\FOR6DO�9HUELQGXQJ
EHREDFKWHW� ZHUGHQ� NRQQWH�� (LQH� $XVVDJH� ]XU� 3URGXNWYHUWHLOXQJ� OLH�� VLFK� XQWHU� GLHVHQ
%HGLQJXQJHQ� +3/&�DQDO\WLVFK� QLFKW� WUHIIHQ�� 6RZRKO� LQQHUKDOE� GHU� F\FOR6DO�GG$03�6HULH
��D�G�DOV�DXFK�LQQHUKDOE�GHU�F\FOR6DO�G�$03�'HULYDWH���D�G�HUKLHOW�PDQ�QDKH]X�LGHQWLVFKH
+DOEZHUW]HLWHQ�YRQ�UXQG����K�XQG������K�EHL�S+�����E]Z��UXQG�����K�XQG������K�EHL�HLQHP�S+
YRQ� ���� �7DEHOOH� ���� 'DV� EHGHXWHW�� GD�� GLH� VlXUHNDWDO\VLHUWH� 6SDOWXQJ� GHU� JO\FRVLGLVFKHQ
%LQGXQJ� HUZDUWXQJVJHPl�� XQDEKlQJLJ� YRQ� GHP� 6XEVWLWXHQWHQ� GHV� DURPDWLVFKHQ� 5LQJHV
LVW�>��@�:HLWHUKLQ�IlOOW�DXI��GD��GLH�F\FOR6DO�G�$03�7ULHVWHU���D�G�XP�HLQHQ�)DNWRU����E]Z�
��� ODELOHU� VLQG� DOV� GLH� F\FOR6DO�GG$03�7ULHVWHU� ��D�G�� 'HU� *UXQG� KLHUI�U� OLHJW� LQ� GHU
JU|�HUHQ� 6WDELOLWlW� GHV� LQWHUPHGLlU� HQWVWHKHQGHQ� DOO\OLVFKHQ� &DUERNDWLRQV� DXIJUXQG
PHVRPHUHU�(IIHNWH� �YHUJO��.DSLWHO� �������6HLWH�����9HUJOHLFKW�PDQ�QXQ�GLH� HUKDOWHQHQ�+DOE�
ZHUWV]HLWHQ�GHU�=LHOYHUELQGXQJHQ�PLW�GHQ�HQWVSUHFKHQGHQ�1XFOHRVLGHQ�EHL�S+�����XQG�����VR
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HUNHQQW�PDQ��GD��GLH�(LQI�KUXQJ�HLQHU�3KRVSKDW�*UXSSH�PLW�F\FOR6DO�5HVW�DQ�GLH��
�3RVLWLRQ
YRQ�GG$����E]Z��G�$����GLH�JO\FRVLGLVFKH�%LQGXQJ�������IDFK�VWDELOLVLHUW�

+DOEZHUWV]HLW��W�����LQ�ZlVVULJHQ3XIIHUV\VWHPHQ�EHL�����&�>K@
9HUELQGXQJ 6XEVWLWXHQW��5� S+���� S+���� S+����

��D + ���� ���� ����
��E ��20H ���� ���� �����
��F ��0H ���� ���� ������
��G ����'L0H ���� ���� ����

G�$��� ��� ��� ���� �������
��D + ���� ���� ����
��E ��20H ���� ���� ����
��F ��0H ���� ���� ����
��G ����'L0H ���� ���� ����
��H ��WHUW�%XW\O ��� ��� ���
��I ��VHN�%XW\O �� ��� ���
��J ��WHUW�%XW\O ���� ��� ���
��K ��VHN�%XW\O ���� ��� ���
GG$�� ��� ��� ���� ����
��F ��0H ���� ���� �������
G�, ��� ��� ������� �������
��F ��0H ���� ��� ����
GG,�� ��� ��� ��� ����
��F ��0H ���� ��� ��

7DEHOOH��� (UJHEQLVVH� GHU� +\GURO\VH�.LQHWLNHQ� GHU� F\FOR6DO�9HUELQGXQJHQ� ��D�G���D�K����F����F�XQG���F�LQ������P0�ZlVVULJHP�3XIIHUV\VWHPHQ�EHL�����&
$X�HUGHP�QLPPW�GLH�6WDELOLWlW�GHU�F\FOR6DO�GG$03�6HULH���D�G�XQG�GHU�F\FOR6DO�G�$03�
'HULYDWH���D�G�GHXWOLFK�DE��ZHQQ�GHU�S+�:HUW�YRQ�����DXI����� HUQLHGULJW�ZLUG��%HL�S+����
HUIROJW� GLHVH� 6SDOWXQJ� GHU� F\FOR6DO�9HUELQGXQJHQ�PLW� HLQHU� ������IDFK� K|KHUHQ�*HVFKZLQ�
GLJNHLW�DOV�EHL�HLQHP�S+�YRQ������,P�)DOO�YRQ��
��
�'LGHVR[\DGHQRVLQ��GG$����EHREDFKWHW�PDQ
HLQH�(UK|KXQJ�GHU�6SDOWXQJVUDWH�EHL�S+�����DXI�GDV����IDFKH�LP�9HUJOHLFK�]X�S+������,P�)DOO
GHV� G�$� ��� OLHJW� GLH� +DOEZHUWV]HLW� XQWHUKDOE� GHU� 0H�JUHQ]H� YRQ� ����� 6WXQGHQ� ���
6HNXQGHQ��
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'D� LP�S+�%HUHLFK� YRQ� ���� ELV� ���� HLQH� VlXUHNDWDO\VLHUWH�+\GURO\VH� GHU�F\FOR6DO�3KRVSKDW�
WULHVWHU�%LQGXQJHQ� QLFKW� DXVJHVFKORVVHQ� ZHUGHQ� NDQQ�� ZXUGH� HLQ� VlXUHVWDELOHU� 3KRVSKDW�
WULHVWHU� ���0H�F\FOR6DO�)�DUD�GG$03�� ��F�� XQWHU� JOHLFKHQ� %HGLQJXQJHQ� K\GURO\VLHUW�� 'LH
JHPHVVHQH�+DOEZHUWV]HLW�JLEW�VRPLW�GLH�6WDELOLWlW�GHU�GUHL�7ULHVWHUELQGXQJHQ�LP�VDXUHQ�0LOLHX
ZLHGHU��%HL�S+�����ZXUGH� HLQH�+DOEZHUWV]HLW�YRQ�����K� �LP�9HUJOHLFK��FD�����K� I�U���D�G�
XQG�EHL�S+�����HLQH�+DOEZHUWV]HLW�YRQ����K��LP�9HUJOHLFK��FD�������K� I�U���D�G��JHPHVVHQ
�7DEHOOH�����(LQH�9HUIlOVFKXQJ�GHU�6lXUHK\GURO\VHQ�GXUFK�HLQH�JOHLFK]HLWLJH�3KRVSKDWHVWHU�
+\GURO\VH� LVW�GDPLW�DXVJHVFKORVVHQ��$XFK�EHL�GHQ�F\FOR6DO�9HUELQGXQJHQ�PLW�+\SR[DQWKLQ
DOV�%DVH����F����F��NDQQ�GLHVH�%HREDFKWXQJ�JHPDFKW�ZHUGHQ��bKQOLFKH�8QWHUVXFKXQJHQ�YRQ
,PEDFK� HW� DO�� DQ� GHQ� %LV�6$7(��GG$03�7ULHVWHUQ� ]HLJWHQ� HEHQIDOOV� HLQH� (UK|KXQJ� GHU
6WDELOLWlW�EHL�S+�����XP�HLQHQ�)DNWRU����>��@�:LH�VLFK�HEHQIDOOV�DXV�7DEHOOH���HQWQHKPHQ�Ol�W�
ZHLVHQ� GLH� �
��
�'LGHVR[\DGHQRVLQ�'HULYDWH� ��F� XQG� ��F� LP� 9HUJOHLFK� ]X� LKUHQ� �
��
�
'LGHVR[\LQRVLQ�'HULYDWHQ���F�XQG���F� HLQH�K|KHUH�6WDELOLWlW� DXI�� ,P�)DOO� YRQ���F� XQG���F
ILQGHW� PDQ� HLQHQ� )DNWRU� ���� E]Z�� ���� LP� 6WDELOLWlWVXQWHUVFKLHG� ]X� GHQ� HQWVSUHFKHQGHQ
F\FOR6DO�9HUELQGXQJHQ�PLW�$GHQLQ�DOV�%DVH� ���F�E]Z����F���'LHVHU�7UHQG�ZXUGH�VFKRQ�EHL
GHQ�1XFOHRVLGHQ� GG,��� XQG� GG$��� IHVWJHVWHOOW� XQG� NDQQ� QXQ� DXFK� EHL� G�,� ��� XQG� G�$� ��
EHREDFKWHW�ZHUGHQ�
=XVDPPHQIDVVHQG� Ol�W� VLFK� VDJHQ�� GD�� GLH� V\QWKHWLVLHUWHQ� F\FOR6DO�GG$03�� ��D�K� XQG
F\FOR6DO�G�$03�'HULYDWH���D�G�HUK|KWH�6WDELOLWlW�GHU�JO\FRVLGLVFKHQ�%LQGXQJ�LP�9HUJOHLFK
]X�GG$����G�$����XQG�GG,���DXIZHLVHQ�XQG�VRPLW�HLQH�RUDOH�$SSOLNDWLRQ�EHJ�QVWLJW�LVW�

������ $QWL�+,9�7HVWV� GHU� F\FOR6DO�G�$03�� ��D�G� XQG� F\FOR6DO�GG$03�9HUELQG�
XQJHQ���D�K

,Q� =XVDPPHQDUEHLW� PLW� GHU� $UEHLWVJUXSSH� YRQ� 3URI�� 'U�� -DQ� %DO]DULQL�� 5HJD� ,QVWLWXWH� IRU
0HGLFDO� 5HVHDUFK�� /HXYHQ�%HOJLHQ� ZXUGHQ� GLH� F\FOR6DO�GG$03�'HULYDWH� ��D�K� XQG� GLH
F\FOR6DO�G�$03�9HUELQGXQJHQ� ��D�G� DXI� LKUH� LQ� YLWUR� DQWL�+,9�$NWLYLWlW� LQ� =HOONXOWXUHQ
XQWHUVXFKW��:HLWHUKLQ�ZXUGHQ�GLH�EHLGHQ�+\SR[DQWKLQ�9HUELQGXQJHQ� ��0H�F\FOR6DO�GG,03
��F�XQG���0H�F\FOR6DO�G�,03���F�LQ�GHQ�DQWLYLUDOHQ�7HVW�PLW�HLQEH]RJHQ��GD�VLH�LQWUD]HOOXOlU
GG,03� ��� E]Z�� G�,03� IUHLVHW]WHQ�� 8P� GDUDXV� GLH� ELRDNWLYH� .RPSRQHQWH� GG$73� ��� ]X
HUKDOWHQ��PX��G�,03�E]Z��GG,03����]XQlFKVW�GXUFK�HLQH�]ZHLVWXILJH�HQ]\PDWLVFKH�5HDNWLRQ
]X�GG$03���E]Z��G�$03�UHDPLQLHUW�ZHUGHQ��.DSLWHO��������6HLWH�����'LHVH�5HDNWLRQ�GXUFK
GLH�EHLGHQ��(Q]\PH�$66�XQG�$6/�LVW�QLFKW�VHKU�HIIL]LHQW�>��@�'LH�9HUELQGXQJHQ���F�XQG���F
VROOWHQ�GHVKDOE�HLQH�JHULQJHUH�DQWLYLUDOH�$NWLYLWlW�DOV�LKUH�HQWVSUHFKHQGQH�$GHQLQ�9HUELQGXQ�
JHQ���F�XQG���F�DXIZHLVHQ��9RU�GHQ�7HVWUHLKHQ�ZXUGH�PLWWHOV�+3/&�$QDO\WLN�VLFKHUJHVWHOOW�
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GD��GLH�]X�XQWHUVXFKHQGHQ�9HUELQGXQJHQ�NHLQHUOHL�1XFOHRVLG�RGHU�DQGHUH�9HUXQUHLQLJXQJHQ
HQWKLHOWHQ��$OV�5HIHUHQ]YHUELQGXQJHQ�ZXUGHQ�GLH�1XFOHRVLGH�GG$����GG,����G�$�����G�,���
PLWJHWHVWHW��$OV�7HVWV\VWHP�GLHQWH�HLQH�:LOGW\S]HOOOLQLH�KXPDQHU�7�/\PSKR]\WHQ��&(0����

$QWLYLUDOH�$NWLYLWlW�(&��>m0@
=\WRWR[L]LWlW

9HUELQGXQJ 6XEVWLWXHQW &(0��+,9�� &(0��+,9�� &�+��7�069 &(0��
&&���>m0@

&�+��7�
0&&�>m0@

6,�&(0�
��D + ����� ���� ���� �� !��� ����
��E ��20H��P� ���� ����� ���� �� !��� ���
��E ��20H��I� ����� ����� ���� �� !��� ���
��E ��20H��V� ���� ���� ���� �� !��� ���
��F ��0H ����� ���� ���� �� !��� ���
��G ����'L0H ���� ����� ���� �� !��� ���
G�$ ��� �� �� �� �� !��� �
��D + ���� ���� ���� �� !��� ����
��E ��20H ����� ���� ��� �� !��� ����
��F ��0H ����� ���� ���� �� !��� ���
��G ����'L0H ����� ����� ���� �� !��� ���
��H ��WHUW�%XW\O ���� ���� ��� �� ��� ����
��I ��VHN�%XW\O ���� ���� ��� ��� ��� ���
��J ��WHUW�%XW\O ���� ���� ��� �� ��� ���
��K ��VHN�%XW\O ���� ��� ��� �� ��� ���
GG$ ��� ���� ��� �� !���� !��� !���
��F ��0H ��� ��� !��� �� !��� ��
G�, ��� ��� !��� !��� �� !��� ��
��F ��0H ��� ��� !��� �� !��� ��
GG, ��� ��� ��� !��� ��� !��� ��

7DEHOOH��� $QWLYLUDOH�$NWLYLWlW�GHU�F\FOR6DO�'HULYDWH���D�G����D�K����F�XQG���F
$X�HUGHP�ZXUGHQ� GLH�9HUELQGXQJHQ� ]XVlW]OLFK� JHJHQ� GDV�0RORQH\�PXULQH� VDUFRPD�9LUXV
�069��LQ�&�+��7��HPEU\RQDOHQ�)LEUREODVWHQ�JHWHVWHW��'LH�&(0���=HOOHQ�ZXUGHQ�]XP�HLQHQ
PLW�+,9���XQG�]XP�DQGHUHQ�PLW�+,9���LQIL]LHUW��0DQ�EHVWLPPWH�GLH�HIIHNWLYH�.RQ]HQWUDWLRQ�
EHL� GHU� ��� �� GHU� 9LUXVUHSOLNDWLRQ� XQWHUGU�FNW� ZHUGHQ� �(&���� XQG� GLH� ]\WRWR[LVFKH
.RQ]HQWUDWLRQ��EHL�GHU������GHU�=HOOHQ� DXIJUXQG� WR[LVFKHU�(LJHQVFKDIWHQ� DEVWHUEHQ� �&&����
'LH� DQWLYLUDOHQ� $NWLYLWlWVGDWHQ� GHU� F\FOR6DO�G�$03�9HUELQGXQJHQ� ��D�G� XQG� F\FOR6DO�
GG$03�'HULYDWH���D�K� VLQG� LQ�7DEHOOH� �� GDUJHVWHOOW�� %HLGH�1XFOHRVLG�$QDORJD� GG$��� XQG
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G�$� ��� ]HLJHQ� JXWH� DQWLYLUDOH� $NWLYLWlW� VRZRKO� LQ� +,9��� DOV� DXFK� LQ� +,9��� LQIL]LHUWHQ
/\PSKR]\WHQ��ZREHL�PDQ�HLQH����IDFK�K|KHUH�$NWLYLWlW�I�U�GG$��� LP�9HUJOHLFK�]X�G�$���
EHREDFKWHQ�NDQQ�����(&��� �����m0�XQG�����m0���������m0�XQG����m0���,P�*HJHQVDW]�GD]X
]HLJHQ� GLH� F\FOR6DO�GG$03�7ULHVWHU� ��D�K� HLQH� ������ IDFKH� (UK|KXQJ� GHU� $NWLYLWlW
JHJHQ�EHU�GG$���LQ�+,9���LQIL]LHUWHQ�=HOOHQ��'LHVHU�7UHQG�]HLJW�VLFK�DXFK�LP�)DOO�YRQ�+,9��
LQIL]LHUWHQ� &(0���=HOOHQ�� %HVRQGHUV� EHPHUNHQVZHUW� LVW� GHU� 6HOHNWLYLWlWVLQGH[� 6,� GHU
XQWHUVXFKWHQ�9HUELQGXQJHQ��(U�HUJLEW�VLFK�DXV�GHP�4XRWLHQWHQ�DXV�=\WRWR[L]LWlW��&&����XQG
GHU� DQWLYLUDOHQ� $NWLYLWlW� �(&���� XQG� LVW� HLQ� 0D�� I�U� GDV� �WKHUDSHXWLVFKH� )HQVWHU�� HLQHU
9HUELQGXQJ�� 'LH� 6,�:HUWH� GHU� F\FOR6DO�GG$03�7ULHVWHU� ��D�K� OLHJHQ� XP� HLQHQ� ELV� ]X
���IDFK�K|KHUHQ�:HUW� LP�9HUJOHLFK�]X�GHP�1XFOHRVLG�GG$����'LHVH�HQRUPH�6WHLJHUXQJ�GHU
DQWLYLUDOHQ� $NWLYLWlW� XQG� GDPLW� GHV� 6HOHNWLYLWlWVLQGH[HV� �6,�� LVW� DXVVFKOLH�OLFK� GXUFK� HLQH
LQWUD]HOOXOlUH� )UHLVHW]XQJ� GHV� �
�0RQRSKRVSKDWHV� DXV� GHQ� F\FOR6DO�9HUELQGXQJHQ� ]X� HU�
NOlUHQ��'HU�$'$�%\SDVV�LVW�JHOXQJHQ�XQG�HLQH�GLUHNWH�3KRVSKRU\OLHUXQJ�]XP�ELRDNWLYHQ��
�
7ULSKRVSKDW�LVW�P|JOLFK�
9HUJOHLFKW�PDQ�GLH�DQWLYLUDOH�$NWLYLWlW��(&����GHU�F\FOR6DO�GG$03�9HUELQGXQJHQ���D�K�PLW
GHUHQ�]XYRU�HUPLWWHOWHQ�/LSRSKLOLH�:HUWHQ��ORJ3���7DEHOOH����6HLWH������VR�HUNHQQW�PDQ��GD�
VLFK� HLQ� VLFK� VWHLJHUQGHU� ORJ3�:HUW�ZHGHU� SRVLWLY� QRFK� QHJDWLY� DXI� GLH� DQWLYLUDOH� $NWLYLWlW
DXVZLUNW��9HUELQGXQJ���D�EHVLW]W�GHQ�NOHLQVWHQ� ORJ3�:HUW�YRQ������XQG�ZHLVW�KLHUEHL�HLQHQ
(&���:HUW�YRQ������m0��LQ�+,9���LQIL]LHUWHQ�=HOOHQ�E]Z��HLQHQ�(&���:HUW�YRQ������m0�LQ
+,9���LQIL]LHUWHQ�&(0���=HOOHQ�DXI��(UK|KW�PDQ�QXQ�GLH�/LSRSKLOLH�GXUFK�$ON\OVXEVWLWXHQWHQ
LQ����XQG���3RVLWLRQ�GHV�DURPDWLVFKHQ�5LQJV��]��%VS����F��ORJ3���������K��ORJ3������VR�NDQQ
NHLQH� GHXWOLFKH� (UK|KXQJ� GHU� DQWLYLUDOHQ� $NWLYLWlW� VRZRKO� LQ� +,9���� DOV� DXFK� LQ� +,9��
LQIL]LHUWHQ� =HOOHQ� EHREDFKWHW� ZHUGHQ� ���F�� (&���  � ������m0� E]Z�� �����m0�� ��K�� (&���  
�����m0�E]Z������m0��
:LH�HUZDUWHW�]HLJW�GG,���HLQHQ�lKQOLFKHQ�(&����XQG�6,�:HUW�ZLH�GG$����'DV�UHVXOWLHUW�DXV�GHU
VFKQHOOHQ� 8PZDQGOXQJ� YRQ� GG$� LQ� GG,� GXUFK� GDV� (Q]\P� $GHQRVLQ�'HVDPLQDVH� �$'$��
(UVWDXQOLFK�LVW�DXFK��GD��GLH�9HUELQGXQJ���0H�F\FOR6DO�GG,03���F�UXQG���PDO�DNWLYHU�LVW�DOV
GG,� �� VHOEVW�� 'LHVH� 6WHLJHUXQJ� NDQQ� PDQ� HLQHUVHLWV� DXI� HLQH� K|KHUH� LQWUD]HOOXOlUH
.RQ]HQWUDWLRQ� YRQ� GG,03���� GXUFK� GDV� 3URGUXJ� ]XU�FNI�KUHQ�� $QGHUHUVHLWV� LVW� GHU� $EEDX
YRQ�GG,�GXUFK�GLH�3XULQ�1XFOHRVLG�3KRVSKRU\ODVH��313��]X�+\SR[DQWKLQ��+[�����LQIROJH�GHU
)UHLVHW]XQJ� YRQ� GG,03� ��� DXV� GHU� F\FOR6DO�9HUELQGXQJ� QLFKW� PHKU� P|JOLFK�� � 'HU
VLJQLILNDQWH� 8QWHUVFKLHG� LQ� GHU� :LUNVDPNHLW� YRQ� ��0H�F\FOR6DO�GG$03� ��F� XQG� ��0H�
F\FOR6DO�GG,03� ��F� �(&���� ������ m0� E]Z�� ���� m0�� VSLHJHOW� GLH� JHULQJH� (IIL]LHQ]� GHU
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5HDPLQLHUXQJ�YRQ�GG,03����]X�GG$03���GXUFK�GLH�EHLGHQ�(Q]\PH�$66�XQG�$6/�ZLHGHU�
'LHVHV� PDFKW� VLFK� DXFK� LQ� GHQ� 6,�:HUWHQ� EHPHUNEDU� ���F�� 6,� ����� ��F�� 6,� ����� 'LH
*UXQGVWUXNWXU�XQG�GHU�)UHLVHW]XQJVPHFKDQLVPXV�GHU�EHLGHQ�9HUELQGXQJHQ�LVW�LGHQWLVFK��'LH
(UK|KXQJ� GHV� 6HOHNWLYLWlWVLQGH[� XP� HLQHQ� )DNWRU� ��� LVW� GDKHU� GDV� 5HVXOWDW� HLQHV
XQWHUVFKLHGOLFKHQ� PHWDEROLVFKHQ� 3URILOV�� 'LH� JHULQJVWH� =\WRWR[L]LWlW� �&&���� ZXUGH� EHL� GHU
F\FOR6DO�GG$03�9HUELQGXQJ� ��D� EHREDFKWHW�� ZHOFKH� GDGXUFK� GHQ� ELVKHU� K|FKVWHQ
6HOHNWLYLWlWVLQGH[�DOOHU�ELVKHU�JHWHVWHWHQ�F\FOR6DO�9HUELQGXQJHQ�YRQ������DXIZHLVW�
(LQH� .RUUHODWLRQ� ]ZLVFKHQ� ]XYRU� HUPLWWHOWHU� +DOEZHUWV]HLW� W���� GHU� F\FOR6DO�GG$03�� XQG
F\FOR6DO�G�$03�7ULHVWHU���D�K�XQG���D�G�LQ�3KRVSKDW�3XIIHU��.DSLWHO����������6HLWH�����XQG
DQWLYLUDOHU�$NWLYLWlW� LVW� KLHU� QLFKW� IHVW]XVWHOOHQ�� HEHQVR� NDQQ� DXIJUXQG� GHU� JHPHVVHQHQ� 3&�
:HUWH�� QLFKW� DXI� HLQH� EHVVHUH�0HPEUDQSHUPHDELOLWlW�� XQG� VRPLW� DXI� HLQH� HUK|KWH� DQWLYLUDOH
$NWLYLWlW�HLQLJHU�9HUELQGXQJHQ�JHVFKORVVHQ�ZHUGHQ�
2EZRKO� GG$� �� HLQ� ��� IDFK� K|KHUHV� DQWLYLUDOHV� 3RWHQWLDO� DOV� G�$� ��� DXIZHLVW�� ]HLJHQ� GLH
F\FOR6DO�G�$03�7ULHVWHU���D�G�YHUJOHLFKEDUH�DQWLYLUDOH�$NWLYLWlWHQ�ZLH�GLH� HQWVSUHFKHQGHQ
F\FOR6DO�GG$03�'HULYDWH� ��D�G�� 'DV� I�KUW� ]X� HLQHU� DX�HUJHZ|KQOLFK� KRKHQ� $NWLYLWlWV�
VWHLJHUXQJ�XP�HLQHQ�)DNWRU����������*OHLFK]HLWLJ�HUK|KW�VLFK�DXFK�GHU�6HOHNWLYLWlWVLQGH[�YRQ
��I�U�G�$����DXI����������������XQG������I�U�GLH�F\FOR6DO�9HUELQGXQJHQ���D�G��,Q�IU�KHUHQ
8QWHUVXFKXQJHQ�ZXUGH� JHIXQGHQ�� GD�� GLH�.RQILJXUDWLRQ� DP� 3KRVSKRUDWRP�PD�JHEOLFK� GLH
ELRORJLVFKH�$NWLYLWlW�EHHLQIOX�W�>���@�,P�)DOO�GHU���20H�F\FOR6DO�G�$03�9HUELQGXQJ���E�LVW
HV�JHOXQJHQ��GLH�EHLGHQ�'LDVWHUHRPHUQ�PLWWHOV�VHPLSUlSDUDWLYHU�+3/&�]X�WUHQQHQ�XQG�VHSDUDW
]X�XQWHUVXFKHQ��:LH�VFKRQ�EHL�GHQ�F\FOR6DO�G�703�7ULHVWHUQ�]XYRU�EHREDFKWHW>�������@��]HLJW
VLFK� DXFK� KLHU� ZLHGHU�� GD�� GLH� YHUVFKLHGHQHQ� 'LDVWHUHRPHUH� XQWHUVFKLHGOLFKH� DQWLYLUDOH
$NWLYLWlW�EHVLW]HQ��'DV��IDVW��'LDVWHUHRPHU�ZHLVW�GDEHL�HLQ�K|KHUHV�DQWLYLUDOHV�3RWHQWLDO�DXI�
DOV�GDV��VORZ��'LDVWHUHRPHU��ZREHL�LP�)DOOH�GHU�JHWUHQQWHQ�F\FOR6DO�G�703�'HULYDWH�GLHVHV
9HUKlOWQLV� XPJHNHKUW� ZDU� XQG� LPPHU� GDV� �VORZ��'LDVWHUHRPHU� PLW� 5S�.RQILJXUDWLRQ� DP
3KRVSKRUDWRP� GLH� DNWLYHUH� 9HUELQGXQJ� GDUVWHOOWH�� (LQH� %HVWLPPXQJ� GHU� DEVROXWHQ� .RQ�
ILJXUDWLRQ� GLHVHU� EHLGHQ� 'LDVWHUHRPHUH� LVW� Q|WLJ�� XP� VLH� PLW� GHQ� F\FOR6DO�G�703�9HUELQ�
GXQJHQ� YHUJOHLFKHQ� ]X� N|QQHQ�� 'LH� DQWLYLUDOH� $NWLYLWlW� GHV� 'LDVWHUHRPHUHQJHPLVFKHV� ��E
EHILQGHW� VLFK� LQWHUHVVDQWHUZHLVH� QLFKW� ]ZLVFKHQ� GHQ� :HUWHQ� GHV� IDVW�HOXLHUHQGHQ� XQG� GHV
VORZ�HOXLHUHQGHQ�'LDVWHUHRPHUHQ�
'LH���0H�F\FOR6DO�G�,03�9HUELQGXQJ���F�]HLJW�HLQHQ�lKQOLFK�JUR�HQ�:HUW�ZLH�G�,���� DXI
XQG�LVW�JOHLFK]HLWLJ���PDO�DNWLYHU�DOV�G�$�����hEHUUDVFKHQGHUZHLVH�EHVLW]W�G�,�VHOEVW�HLQHQ�XP
)DNWRU� �� K|KHUHV� DQWLYLUDOHV� 3RWHQWLDO� DOV� G�$��:LH� VFKRQ� EHL� GHP� ��0H�F\FOR6DO�GG,03�
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7ULHVWHU� ��F� HUUHLFKW� PDQ� DXFK� LP� )DOO� GHV� ��0H�F\FOR6DO�G�,03�9HUELQGXQJ� ��F� NHLQHQ
GHUDUW�JUR�HQ�ELRORJLVFKHQ�(IIHNW��GHU�YHUJOHLFKEDU�PLW�GHP�GHU�F\FOR6DO�G�$03�6HULH���D�G
LVW�
,P� *HJHQVDW]� ]X� GHQ� ELVKHULJHQ� %HREDFKWXQJHQ�� ILQGHW� PDQ� EHL� GHQ� F\FOR6DO�GG$03�
7ULHVWHUQ� ��D�G� DOV� DXFK� EHL� GHQ� F\FOR6DO�G�$03�7ULHVWHUQ� ��D�G� NHLQHUOHL� .RUUHODWLRQ
]ZLVFKHQ�+DOEZHUWV]HLW�XQG�ELRORJLVFKHU�$NWLYLWlW��,Q�IU�KHUHQ�8QWHUVXFKXQJHQ�DQ�F\FOR6DO�
G�703�9HUELQGXQJHQ>�������@�� NRQQWH�PDQ� VWHWV� HLQH� NODUH� $EKlQJLJNHLW� ]ZLVFKHQ� GHU� DQWL�
+,9�$NWLYLWlW�XQG�GHQ�6XEVWLWXHQWHQ�GHV�DURPDWLVFKHQ�5LQJV�XQG�GDPLW�DXFK��YRQ�GHU�+DOE�
ZHUWV]HLW�EHREDFKWHQ��2EZRKO�LP�)DOO�GHU�F\FOR6DO�GG$03�9HUELQGXQJHQ�XQG�GHU�F\FOR6DO�
G�$03�7ULHVWHU�GLH�.RUUHODWLRQ�]ZLVFKHQ�+DOEZHUWV]HLW�LP�3KRVSKDW�3XIIHU��S+�����XQG�GHQ
'RQRUHLJHQVFKDIWHQ� GHU� 6XEVWLWXHQWHQ� LP� DURPDWLVFKHQ� 5LQJ� EHVWHKW�� OLHJHQ� GLH� DQWLYLUDOHQ
$NWLYLWlWHQ� GHU� 3URGUXJV� DOOH� LP� JOHLFKHQ� %HUHLFK�� 'LHVHV� 5HVXOWDW� N|QQWH� GDGXUFK� HUNOlUW
ZHUGHQ�� GD�� GLH� GG$�� XQG� G�$�3KRVSKDWWULHVWHU���� XQG���� HLQHQ� DQGHUHQ�$NWLYLHUXQJVPH�
FKDQLVPXV�KDEHQ��DOV�GLH�G�7�3KRVSKDWWULHVWHU��2EZRKO�GDV�F\FOR6DO�.RQ]HSW�DXVVFKOLH�OLFK
DXI�FKHPLVFK�LQGX]LHUWHU�+\GURO\VH�]XU�)UHLVHW]XQJ�GHU��
�0RQRSKRVSKDWH�EDVLHUW��NDQQ�PDQ
DXIJUXQG�GHU�KLHU�HUKDOWHQHQ�:HUWH�HLQH�HQ]\PDWLVFKH�%HWHLOLJXQJ�DP�)UHLVHW]XQJVPHFKDQLV�
PXV�QLFKW�DXVVFKOLH�HQ��'HU�6HOHNWLYLWlWVLQGH[�GHU�LQ�7DEHOOH���DXI�6HLWH����XQWHUVXFKWHQ�9HU�
ELQGXQJHQ� VLQNW�PLW� ]XQHKPHQGHU� 'RQRUHLJHQVFKDIW� GHU� 6XEVWLWXHQWHQ�� 'LHV� LVW� GXUFK� HLQH
K|KHUH� =\WRWR[L]LWlW� �&&���� GHU� 9HUELQGXQJHQ� EHJU�QGHW�� ZREHL� GLH� 8UVDFKH� KLHUI�U� QRFK
QLFKW�JHNOlUW� LVW��+LHUEHL� LVW�DQ]XPHUNHQ��GD��GLH�DEJHVSDOWHQHQ�6DOLF\ODONRKROH���D�G�GLHVH
]\WRWR[LVFKHQ� :LUNXQJHQ� QLFKW� DXVO|VHQ� N|QQHQ�� GD� EHUHLWV� LQ� ]XYRU� GXUFKJHI�KUWHQ� DQWL�
YLUDOHQ�7HVWV�GLHVH�6XEVWDQ]HQ�NHLQHUOHL�7R[L]LWlW��&&���!�����m0��LQ�&(0���/\PSKR]\WHQ
DXIZLHVHQ�>���@� =XVlW]OLFK� ]X� GHU� DQWLYLUDOHQ� $NWLYLWlW� LQ� +,9�LQIL]LHUWHQ� &(0���=HOOHQ�
ZXUGHQ� GLH� F\FOR6DO�3URGUXJV� ��� XQG� ��� JHJHQ� GDV� Ä0RORQH\� PXULQH� VDUFRPD� 9LUXV³� LQ
&�+��7�� HPEU\RQDOHQ�)LEUREODVWHQ� JHWHVWHW��:LH� LQ�7DEHOOH� �� ]X� VHKHQ� ]HLJHQ� VRZRKO� GLH
F\FOR6DO�GG$03�9HUELQGXQJHQ�����DOV�DXFK�GLH�F\FOR6DO�G�$03�9HUELQGXQJHQ����HLQH�HU�
K|KWH� %LRDNWLYLWlW� JHJHQ�EHU�069� LP� 9HUJOHLFK� ]X� GHQ� 1XFOHRVLGHQ� GG$� �� XQG� G�$� ���
/HW]WHUH�VLQG�LQDNWLY�JHJHQ�EHU�069��(&��� ����E]Z�����m0��,P�)DOO�GHU�F\FOR6DO�GG$03�
'HULYDWH���� OLHJW� HLQH� ELV� ]X� ��� IDFKH�9HUEHVVHUXQJ� YRU�� GLH� F\FOR6DO�G�$03�'HULYDWH���
ZHLVHQ�GDJHQHQ�HLQH�ELV�]X����IDFKH�9HUEHVVHUXQJ�GHU�DQWLYLUDOHQ�$NWLYLWlW�DXI��'LH�PLQLPDOH
]\WRWR[LVFKH�.RQ]HQWUDWLRQ��0&&��LQ�GLHVHP�=HOOHVVD\�OLHJW�I�U�DOOH�9HUELQGXQJHQ�EHL��EHU
���m0��:LH�VFKRQ�LP�+,9�&(0�=HOOWHVW�EHREDFKWHW��ZXUGHQ�NHLQH�JUDYLHUHQGHQ�8QWHUVFKLH�
GH� LQ� GHU� DQWLYLUDOHQ�$NWLYLWlW� EHREDFKWHW�� GLH� DXIJUXQG�GHU� XQWHUVFKLHGOLFKHQ�6XEVWLWXHQWHQ
GHV�DURPDWLVFKHQ�5LQJV�]XU�FN]XI�KUHQ�ZlUHQ�
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������ (Q]\PDWLVFKH�6WDELOLWlW
:LH�LQ�.DSLWHO��������6HLWH���HUZlKQW�ZXUGH��ZLUG�GG$��� VHKU�VFKQHOO�YRQ�GHVDPLQLHUHQGHQ
(Q]\PHQ�]X�GHP�HQWVSUHFKHQGHQ�,QRVLQ�'HULYDWH�GG,���XPJHZDQGHOW��0DQ�NDQQ�GDYRQ�DXV�
JHKHQ�� GD�� GLHVHU� HQ]\PDWLVFKH� 0HWDEROLVPXV� I�U� GHQ� GRFK� HUKHEOLFKHQ� 9HUOXVW� DQ
%LRDNWLYLWlW� YRQ� GG$� YHUDQWZRUWOLFK� LVW�� GD� GLH� LP� ZHLWHUHQ� 9HUODXI� ]X� GXUFKODXIHQGHQ
UHDPLQLHUHQGHQ�6FKULWWH�]X�GG$03���DXVJHVSURFKHQ�LQHIIL]LHQW�VLQG��'LH�IUHLH��
�2+�*UXSSH
VSLHOW� EHL� GHU� HQ]\PDWLVFKHQ�'HVDPLQLHUXQJ� HLQH� HQWVFKHLGHQGH�5ROOH��%HUHLWV� ����� IDQGHQ
%ORFK�HW�DO���GD��GLH�%ORFNDGH�GHU��
�+\GUR[\O�*UXSSH�HLQHQ�$EEDX�GHU�$GHQLQ�1XFOHRVLGH
GXUFK� $'$� YHUKLQGHUW�>���@� 'DV� KLHU� EHVFKULHEHQHQ� F\FOR6DO�.RQ]HSW� ZXUGH� DXI� GLH
3UREOHPDWLN� GHU� 'HVDPLQLHUXQJ� YRQ� GG$� DQJHZDQGW�� XP� HLQHQ� $'$�%\SDVV� GXUFK� �
�
0RGLILNDWLRQ�GHV�1XFOHRVLGV�EHL�JOHLFK]HLWLJHU�VHOHNWLYHQ�)UHLVHW]XQJ�GHV��
�0RQRSKRVSKDWHV
]X� HUP|JOLFKHQ�� 'D� GLH� F\FOR6DO�9HUELQGXQJHQ� VR]XVDJHQ� �GHULYDWLVLHUWH� 1XFOHRWLGH�� VLQG�
PX�� ]XVlW]OLFK� EHU�FNVLFKWLJW�ZHUGHQ�� GD�� GDV�(Q]\P�$GHQRVLQPRQRSKRVSKDW�'HVDPLQDVH
�$03'$���ZHOFKHV�YHUDQWZRUWOLFK�I�U�GLH�8PZDQGOXQJ�YRQ�$GHQRVLQ��
�0RQRSKRVSKDW�]X
,QRVLQ��
�0RQRSKRVSKDW� LVW�� WKHRUHWLVFK� DXFK� LQ� GHU� /DJH� VHLQ� N|QQWH�� GLH� F\FOR6DO�3UR�
1XFOHRWLGH����XQG���� LQ�GLH�HQWVSUHFKHQGHQ�+\SR[DQWKLQ�3UR�1XFOHRWLGH����XQG���� XP]X�
ZDQGHOQ�� 'HVKDOE� P�VVHQ� QLFKW� QXU� GLH� 6XEVWUDWHLJHQVFKDIWHQ� JHJHQ�EHU� $'$� XQWHUVXFKW
ZHUGHQ�� VRQGHUQ� HV�PX�� DXFK� HLQ� $EEDX� GHU� F\FOR6DO�GG$03�9HUELQGXQJHQ� ]X� F\FOR6DO�
GG,03�'HULYDWHQ�GXUFK�$03'$�DXVJHVFKORVVHQ�ZHUGHQ��'LH�HQ]\PDWLVFKHQ�6WXGLHQ�ZXUGHQ
DQKDQG� GHU� ��0HWK\O� VXEVWLWXLHUWHQ� 9HUELQGXQJHQ� ��F� XQG� ��F�� XQG� ]XU� .RQWUROOH� DQ� GHQ
EHLGHQ� 1XFOHRVLGHQ� GG$� �� XQG� G�$� ��� XQWHU� LGHQWLVFKHQ� %HGLQJXQJHQ� GXUFKJHI�KUW�� 'LH
([SHULPHQWH�PLW�GHQ�1XFOHRVLGHQ�ZXUGHQ�PLW�HLQHU�6XEVWUDWNRQ]HQWUDWLRQ�����m0�LQ�HLQHP
���P0� 3KRVSKDW�3XIIHU� GXUFKJHI�KUW�� =X� ���� PO� GLHVHU� /|VXQJ� ZXUGH� GDV� (Q]\P� KLQ]X�
SLSHWWLHUW�XQG�GLH�5HDNWLRQ�89�VSHNWURVNRSLVFK��&DU\��(��9DULDQ��EHL�HLQHU�:HOOHQOlQJH�YRQ
����QP�YHUIROJW��'HU�]X�EHREDFKWHQGH�$EIDOO�GHU�$EVRUSWLRQ�EHUXKW�DXI�GHQ�XQWHUVFKLHGOLFKHQ
$EVRUSWLRQVPD[LPD� GHU� %DVHQ� $GHQLQ� XQG� +\SR[DQWKLQ�� 9RU� XQG� QDFK� GHU� (Q]\P]XJDEH
ZXUGH�DX�HUGHP�MHZHLOV�HLQ�89�6SHNWUXP�DXIJHQRPPHQ��$OV�.RQWUROOH[SHULPHQW�ZXUGH�GLH
]X�XQWHUVXFKHQGH�9HUELQGXQJ��EHU�GHQ�JOHLFKHQ�=HLWUDXP�RKQH�(Q]\P�LQNXELHUW�
'LH� 1XFOHRVLGH� ZXUGHQ� PLW� �����8� $GHQRVLQ� 'HVDPLQDVH� �(&��������� DXV� .lOEHUGDUP�
VFKOHLPKDXW��LQ�HLQHP����P0�3KRVSKDW�3XIIHU��QDFK�6|UHQVHQ���S+�����XQG�HLQHU�7HPSHUDWXU
YRQ�����&�LQNXELHUW�XQG�89�VSHNWURVNRSLVFK��EHU�HLQHQ�=HLWUDXP�YRQ����PLQ�YHUIROJW��'HU
S+�:HUW� GHU� /|VXQJ�ZXUGH� OHLFKW� EDVLVFK� HLQJHVWHOOW�� XP� HLQHP� %UXFK� GHU� JO\FRVLGLVFKHQ
%LQGXQJ�HQWJHJHQ]XZLUNHQ��'LHV�Z�UGH�]X�HLQHU�9HUIlOVFKXQJ�GHU�0H�ZHUWH�I�KUHQ��9RU�XQG
QDFK�=XJDEH�GHV�(Q]\PV�ZXUGHQ�DX�HUGHP�89�6SHNWUHQ�GHU�9HUELQGXQJHQ�DXIJHQRPPHQ�
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'G$���XQG�G�$����ZXUGHQ�XQWHU�GLHVHQ�%HGLQJXQJHQ�LQQHUKDOE�YRQ���PLQ�E]Z�����PLQ�YROO�
VWlQGLJ� ]X� GHQ� HQWVSUHFKHQGHQ� ,QRVLQ�'HULYDWHQ� XPJHZDQGHOW� �VLHKH� .DSLWHO� �� �$QKDQJ��
���$EELOGXQJ���'LHV�ZLUG�GXUFK�GDV�89�6SHNWUXP�EHOHJW��ZDV�QDFK�(QGH�GHU�5HDNWLRQV]HLW
YRQ����0LQXWHQ�DXIJHQRPPHQ�ZXUGH�
(V�]HLJWH�VLFK��GD��VLFK�GDV�$EVRUSWLRQVPD[LPXP�XP����QP�DXI�����QP�YHUVFKREHQ�KDW��ZDV
GHP�0D[LPXP�GLH�%DVH�+\SR[DQWKLQ����HQWVSULFKW��'HU���0H�F\FOR6DO�GG$03�7ULHVWHU���F
XQG� GHU� ��0H�F\FOR6DO�G�$03�7ULHVWHU� ��F� ZXUGHQ� XQWHU� LGHQWLVFKHQ� %HGLQJXQJHQ
XQWHUVXFKW�� DOOHUGLQJV�PX�WH� GHU� S+�:HUW� GHU� 3XIIHUO|VXQJ� DXI� ���� HLQJHVWHOOW� ZHUGHQ�� XP
HLQH�+\GURO\VH�GHU�3KRVSKDWHVWHUELQGXQJHQ�]X�YHUPHLGHQ��'LH�(Q]\PPHQJH�EHWUXJ�LP�)DOO
GHU� F\FOR6DO�9HUELQGXQJHQ� ����8�� :LH� HUZDUWHW� ZDUHQ� GLH� �
�PRGLIL]LHUWHQ� F\FOR6DO�3KRV�
SKDWWULHVWHU� JHJHQ�EHU� HLQHU� 'HVDPLQLHUXQJ� GXUFK� $'$� LQQHUKDOE� GHU� 5HDNWLRQV]HLW� YRQ
���PLQ� DXVQDKPVORV� VWDELO� �VLHKH� .DSLWHO� �� �$QKDQJ��� ��� $EELOGXQJ��� 6RZRKO� GLH� 9HUGRS�
SOXQJ�GHU�(Q]\PPHQJH�YRQ������8�DXI�����8�LP�9HUJOHLFK�]X�GHQ�1XFOHRVLGHQ��DOV�DXFK�HLQH
9HUOlQJHUXQJ� GHU� 5HDNWLRQV]HLW� DXI� ���K� I�KUWH� ]X� NHLQHUOHL� GHWHNWLHUEDUHQ� $EEDXUHDNWLRQ�
'HU���0H�F\FOR6DO�GG$03�7ULHVWHU���F�HEHQVR�ZLH�GLH���0H�F\FOR6DO�G�$03�9HUELQGXQJ
��F� ]HLJWHQ� QDFK� GHU� 5HDNWLRQV]HLW� GLHVHOEHQ� 89�6SHNWUHQ� ZLH� YRU� =XJDEH� GHV� (Q]\PV�
'XUFK�GLHVH�%HREDFKWXQJ�NDQQ�DXVJHVFKORVVHQ�ZHUGHQ��GD��VLFK���0H�F\FOR6DO�GG,03���F
E]Z�� ��0H�F\FOR6DO�G�,03� ��F� GXUFK� 'HVDPLQLHUXQJ� GHU� HQWVSUHFKHQGHQ� $GHQLQ�9HU�
ELQGXQJHQ�JHELOGHW�KDW��8P�DXV]XVFKOLH�HQ��GD��GLH�$GHQRVLQ�'HVDPLQDVH��$'$��GXUFK�GLH
F\FOR6DO�9HUELQGXQJHQ� LQKLELHUW�ZLUG��ZXUGH� ]XQlFKVW� ]X� GHU�ZlVVULJHQ� /|VXQJ� GHV� ��0H�
F\FOR6DO�GG$03�7ULHVWHUV���F�����8�GHV�(Q]\PV�KLQ]XSLSHWWLHUW��GXUFKPLVFKW�XQG����PLQ�EHL
����&� LQNXELHUW�� +LHUEHL� NRQQWH� NHLQH� HQ]\PDWLVFKH� 5HDNWLRQ� QDFKJHZLHVHQ� ZHUGHQ�� ,P
$QVFKOX��ZXUGH�GLH�5HDNWLRQVPLVFKXQJ�PLW�GHP�6XEVWUDW��
�'HVR[\DGHQRVLQ���
�G$�����YHU�
VHW]W�XQG�����PLQ�ZLHGHUXP�89�VSHNWURVNRSLVFK�EHL�����QP�XQWHUVXFKW��'LH�$EQDKPH�GHU
$EVRUSWLRQ� NXU]� QDFK� GHU� =XJDEH� GHV�6XEVWUDWHV� �
�G$���� ]HLJWH�� GD�� GLH� ]XYRU� JHIXQGHQH
6WDELOLWlW� GHU� F\FOR6DO�9HUELQGXQJHQ� QLFKW� DXI� HLQH� ,QKLELHUXQJ� GHV� (Q]\PV� $'$� ]XU�FN�
]XI�KUHQ�LVW�
$OV� 5HIHUHQ]YHUELQGXQJHQ� I�U� GLH� $03'$�6WDELOLWlWVVWXGLHQ� ZXUGH� �
�'HVR[\DGHQRVLQ��
�
PRQRSKRVSKDW���
�G$03�� XQG� �
��
�'LGHVR[\DGHQRVLQ��
�PRQRSKRVSKDW� �GG$03�� �� YHU�
ZHQGHW��'LH�.LQHWLNHQ�ZXUGHQ�LQ�HLQHP����P0�3KRVSKDWSXIIHU�EHL�HLQHP�S+�:HUW�YRQ����
XQG�HLQHU�7HPSHUDWXU�YRQ�����&�GXUFKJHI�KUW��:LH� ]XYRU�ZXUGH� ]X� HLQHU� ����P0�/|VXQJ
YRQ� �
�G$03� EH]LHKXQJVZHLVH� GG$03� �� ����8� E]Z� ����8� $GHQRVLQPRQRSKRVSKDW�'HV�
DPLQDVH��$03'$��(&���������DXV�+DVHQPXVNHO��KLQ]XSLSHWWLHUW�XQG�����0LQXWHQ�89�VSHN�
WURVNRSLVFK�EHL�HLQHU�:HOOHQOlQJH�YRQ�����QP�LQNXELHUW��$XFK�KLHU�ZXUGHQ�YRU�XQG�QDFK�GHU
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(Q]\P]XJDEH� MHZHLOV� HLQ� 89�6SHNWUXP� DXIJHQRPPHQ�� 8QWHU� GLHVHQ� %HGLQJXQJHQ� ZXUGH
�
�G$03� LQQHUKDOE� YRQ� ��� PLQ� YROOVWlQGLJ� ]X� �
�G,03� GHVDPLQLHUW�� ZlKUHQG� GG$03� �
LQQHUKDOE�GHU�5HDNWLRQV]HLW�YRQ�����PLQ�QXU�]X������]X�GG,03����GHVDPLQLHUW�ZXUGH��VLHKH
.DSLWHO� �� �$QKDQJ��� ��� $EELOGXQJ��� 1DFK� ��� K� ,QNXEDWLRQV]HLW� NRQQWH� DXFK� LP� )DOO� YRQ
GG$03�HLQH�YROOVWlQGLJH�'HVDPLQLHUXQJ�GXUFK�89�6SHNWUHQ�IHVWJHVWHOOW�ZHUGHQ��,P�)DOO�GHU
F\FOR6DO�GG$03��XQG�F\FOR6DO�G�$03�9HUELQGXQJHQ���F�XQG���F�ZXUGH�GLH�5HDNWLRQV]HLW
HEHQIDOOV�DXI�����0LQXWHQ�EHJUHQ]W�XQG�GLH�YHUZHQGHWH�(Q]\PPHQJH�DXI� � ��8�HUK|KW��'LH
([LVWHQ]� GHU� LQWDNWHQ� H[RF\FOLVFKHQ� $PLQRJUXSSH� EHL� GHQ� F\FOR6DO�9HUELQGXQJHQ� QDFK
,QNXEDWLRQ�PLW�GHP�(Q]\P��ZXUGH�ZLHGHUXP�GXUFK�GDV�FKDUDNWHULVWLVFKH�89�0D[LPXP�EHL
����QP�QDFKJHZLHVHQ��VLHKH�.DSLWHO����$QKDQJ������$EELOGXQJ���$XFK�LP�)DOO�GHU�$03'$
ZXUGH� HLQ� .RQWUROOH[SHULPHQW� GXUFKJHI�KUW�� XP� HLQH� ,QKLELWLRQ� GHV� (Q]\PV� GXUFK� GLH
F\FOR6DO�7ULHVWHU� DXV]XVFKOLH�HQ�� =X� GHU�ZlVVULJHQ�/|VXQJ� GHV� ��0H�F\FOR6DO�GG$03�7UL�
HVWHUV���F�ZXUGHQ�����8�GHV�(Q]\PV�KLQ]XSLSHWWLHUW�� GXUFKPLVFKW�XQG����PLQ�EHL����&� LQ�
NXELHUW�� +LHUEHL� NRQQWH� NHLQH� HQ]\PDWLVFKH� 5HDNWLRQ� QDFKJHZLHVHQ� ZHUGHQ�� ,P� $QVFKOX�
ZXUGH�GLH�5HDNWLRQVPLVFKXQJ�PLW�GHQ�6XEVWUDW��
�'HVR[\DGHQRVLQ�0RQRSKRVSKDW���
�G$03�
YHUVHW]W� XQG� ����PLQ�ZLHGHUXP�89� VSHNWURVNRSLVFK� EHL� ����QP� XQWHUVXFKW��'LH�$EQDKPH
GHU�$EVRUSWLRQ�NXU]�QDFK�GHU�=XJDEH�GHV�6XEVWUDWHV��
�G$03�]HLJWH�� GD��GLH� ]XYRU�JHIXQ�
GHQH� HQ]\PDWLVFKH� 6WDELOLWlW� GHU� F\FOR6DO�9HUELQGXQJHQ� QLFKW� DXI� HLQH� ,QKLELHUXQJ� GHU
$03'$�]XU�FN]XI�KUHQ�LVW�
'LHVH� 8QWHUVXFKXQJHQ� ]HLJHQ�� GD�� GLH� F\FOR6DO�GG$03�7ULHVWHU� ��� XQG� GLH� F\FOR6DO�
G�$03�9HUELQGXQJHQ����YROONRPPHQ�VWDELO�JHJHQ�EHU�HQ]\PDWLVFKHQ�$EEDX�VRZRKO�GXUFK
$'$�DOV�DXFK�JHJHQ�EHU�$03'$�VLQG��6LH�ZLUNHQ� HEHQIDOOV�QLFKW� DOV� ,QKLELWRU�GHU�EHLGHQ
JHQDQQWHQ� (Q]\PH�� 'HVKDOE� VHW]HQ� VLH� LQWUD]HOOXOlU� QLFKW� GG,03� ��� E]Z�� G�,03�� VRQGHUQ
DXVVFKOLH�OLFK�GLH�$GHQLQ�1XFOHRWLGH�GG$03���XQG�G�$03�IUHL�
���� 6\QWKHVH�YRQ��
�)OXRU�ULER��
��
�GLGHVR[\DGHQRVLQ���
�)�ULER�GG$�
,Q�GLHVHP�.DSLWHO�VROO�GLH�6\QWKHVH�YRQ��
�)OXRU�ULER��
��
�GLGHVR[\DGHQRVLQ��)�ULER�GG$����
EHVFKULHEHQ�ZHUGHQ�

������ 6\QWKHVHVWUDWHJLH�I�U��
�)OXRU�ULER��µ��µ�GLGHVR[\DGHQRVLQ��)�ULER�GG$����
'UHL�6\QWKHVHZHJH�]XU�'DUVWHOOXQJ�GHV��
�)OXRU�ULER��µ��µ�GLGHVR[\DGHQRVLQ��)�ULER�GG$����
VLQG� EHVFKULHEHQ� ZRUGHQ�>�����������@� $OOH� GUHL� :HJH� I�KUHQ� �EHU� GLH� DQ� GHU� �
�2+�3RVLWLRQ
JHVFK�W]WH�=ZLVFKHQYHUELQGXQJ������'HVR[\�b�'�WKUHR�SHQWRIXUDQRV\O�DGHQLQ����
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6*� �6FKXW]JUXSSH
5� �0HWK\OVXOIRQ\O��0HV\O��RGHU
��������S�7RO\OVXOIRQ\O��7RV\O�

����5� �0HV\O
����5� �7RV\O

$EELOGXQJ�����6\QWKHVHQ�I�U��
�)OXRU�ULER��µ��µ�GLGHVR[\DGHQRVLQ���
(V� NDQQ� DXVJHKHQG� YRQ� &RUG\FHSLQ� ��� QDFK� GHVVHQ� 6FK�W]XQJ� GHU� �
�2�3RVLWLRQ� GXUFK
2[LGDWLRQ� LQ� GDV� HQWVSUHFKHQGH� �
�.HWRQXFOHRVLG� ��� XQG� DQVFKOLH�HQGHU� 5HGXNWLRQ� XQWHU
,QYHUVLRQ�GHU�.RQILJXUDWLRQ�DQ�&�
�GDUJHVWHOOW�ZHUGHQ��:HJ�$��>���@�(LQ�ZHLWHUHU�V\QWKHWLVFKHU
=XJDQJ� I�U�GLH�=ZLVFKHQYHUELQGXQJ���� OLHIHUW�DXVJHKHQG�YRQ�$GHQRVLQ����QDFK�6FK�W]XQJ
GHU� �
�2+�3RVLWLRQ� HLQH� b�(OLPLQLHUXQJ� GHV� �
��
�'L�2�0HV\ODWHV� ��� PLW� DQVFKOLH�HQGHP
>���@�+\GULG�6KLIW� �:HJ�%��>���@�1DFK� HLQHU�0HWKRGH� YRQ�+HUGHZLMQ� HW� DO�� NDQQ� DXVJHKHQG
YRQ�$GHQRVLQ�GXUFK�(OLPLQLHUXQJV�5HDNWLRQ�DQ��
��
�'L�2�7RV\O�DGHQRVLQ����PLW�/LWKLXPWUL�
HWK\OERUK\GULG� �/L(W�%+�� �����'HVR[\�b�'�WKUHR�SHQWRIXUDQRV\O�DGHQLQ� ��� GDUJHVWHOOW
ZHUGHQ� �:HJ� &��>���@� 'LH� DQVFKOLH�HQGH� QXFOHRSKLOH� 6XEVWLWXWLRQ� GHU� �
�2+�*UXSSH� GXUFK
)OXRU�PLW�+LOIH�YRQ�'LHWK\ODPLQRVFKZHIHOWULIOXRULG� �'$67��XQWHU� ,QYHUVLRQ�GHU�.RQILJXUD�
WLRQ� XQG� DQVFKOLH�HQGHU� $EVSDOWXQJ� GHU� 6FKXW]JUXSSHQ� OLHIHUW� GDV� JHZ�QVFKWH� IOXRULHUWH
1XFOHRVLG��
�)�ULER�GG$�����:HJ�'��

������ 'DUVWHOOXQJ�YRQ��
�)OXRU�ULER��µ��µ�GLGHVR[\DGHQRVLQ��)�ULER�GG$����
1��2�
�%LV����
�GLPHWKR[\WULSKHQ\OPHWK\O�DGHQRVLQ� ��� NRQQWH� DXV� $GHQRVLQ� ��� QDFK� GHU
0HWKRGH�YRQ�0��.DZDQD�HW�DO��V\QWKHWLVLHUW�ZHUGHQ��$EELOGXQJ�����6HLWH�����>���@�'D]X�ZXUGH
$GHQRVLQ���� ]XQlFKVW�PLW� ����bTXLYDOHQWHQ� ���
�'LPHWKR[\WULSKHQ\OPHWK\OFKORULG� �'07U�
&O�� LQ�HLQHP�*HPLVFK�DXV�ZDVVHUIUHLHP�3\ULGLQ�XQG�'0)� ������XPJHVHW]W��1��2�
�%LV����
�
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GLPHWKR[\WULSKHQ\OPHWK\O�DGHQRVLQ� ��� NRQQWH� QDFK� FKURPDWRJUDSKLVFKHU� $XIUHLQLJXQJ� DOV
JHOEOLFKHU�6FKDXP�LQ�HLQHU�$XVEHXWH�YRQ������LVROLHUW�ZHUGHQ�
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$EELOGXQJ���� 6\QWKHVH�YRQ��
�)�ULER�GG$����DXVJHKHQG�YRQ�$GHQRVLQ���
'LH� 5HDNWLRQ� PLW� ���� bTXLYDOHQWHQ� 0HV\OFKORULG� LQ� ZDVVHUIUHLHP� 3\ULGLQ� EHL� ���&� XQG
DQVFKOLH�HQGHP�5�KUHQ� EHL�5DXPWHPSHUDWXU� �EHU�1DFKW� OLHIHUWH�1��2�
�%LV����
�GLPHWKR[\�
WULSKHQ\OPHWK\O���
��
�GL�2�PHV\ODGHQRVLQ� ��� LQ� �����$XVEHXWH�� 'LH� $XIUHLQLJXQJ� HUIROJWH
FKURPDWRJUDSKLVFK� PLW� HLQHP� 3HWUROHWKHU�'LFKORUPHWKDQ�*UDGLHQWHQ� YRQ� ������� ��� ,P
GULWWHQ� 6FKULWW�ZXUGH���� LQ� HLQHP�*HPLVFK� DXV� %HQ]RO� XQG�0HWKDQRO� ������ JHO|VW� XQG�PLW
HLQHU� /|VXQJ� YRQ� ���bTXLYDOHQWHQ� .DOLXPK\GUR[LG� �.2+�� LQ� 0HWKDQRO� XQG� ����bTXL�
YDOHQWHQ� 1DWULXPERUK\GULG� YHUVHW]W� XQG� EHL� 5DXPWHPSHUDWXU� �EHU� 1DFKW� JHU�KUW�� 1��2�
�
%LV����
�GLPHWKR[\WULSKHQ\OPHWK\O�������GHVR[\�b�'�WKUHR�SHQWRIXUDQRV\O�DGHQLQ� ��� NRQQWH
QDFK�&KURPDWRJUDSKLH�PLW�HLQHP�'LFKORUPHWKDQ�0HWKDQRO�*UDGLHQWHQ�DOV�IDUEORVHU�)HVWVWRII
LQ�HLQHU�$XVEHXWH�YRQ������HUKDOWHQ�ZHUGHQ��'LH�6XEVWLWXWLRQ�GHU��
�+\GUR[\OJUXSSH�GXUFK
)OXRU� HUIROJWH� QDFK� HLQHU� 0HWKRGH� YRQ� 7�� 7HZVRQ� HW� DO�>���@� GXUFK� 5HDNWLRQ� YRQ� ��� PLW
����bTXLYDOHQWHQ� 'LHWK\ODPLQRVFKZHIHOWULIOXRULG� �'$67�>����������@� LQ� 'LFKORUPHWKDQ� XQG
3\ULGLQ�EHL����&��1DFK�FKURPDWRJUDSKLVFKHU�$XIUHLQLJXQJ�NRQQWH�1��2�
�%LV����
�GLPHWKR[\�
WULSKHQ\OPHWK\O���
�IOXRU�ULER��
��
�GLGHVR[\DGHQRVLQ� ��� DOV� IDUEORVHU� 6FKDXP� LQ� HLQHU
$XVEHXWH�YRQ������LVROLHUW�ZHUGHQ�
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7U� �7ULSKHQ\OPHWK\O

$EELOGXQJ���� 6\QWKHVH�YRQ��
�)�ULER�GG$����DXVJHKHQG�YRQ�$GHQRVLQ���
$OOHUGLQJV�ZXUGH�QDFK�GHU�FKURPDWRJUDSKLVFKHQ�$XIUHLQLJXQJ�]XVlW]OLFK�1������
�GLPHWKR[\�
WULSKHQ\OPHWK\O���
�IOXRU�ULER��
��
�GLGHVR[\DGHQRVLQ���� GHWHNWLHUW��2IIHQEDU� VSDOWHW� VLFK� GLH
���
�'LPHWKR[\WULSKHQ\OPHWK\O�*UXSSH�XQWHU�GHQ�EHL�GLHVHU�5HDNWLRQ�KHUUVFKHQGHQ�VFKZDFK
VDXUHQ�%HGLQJXQJHQ�DE��1DFK�DEVFKOLH�HQGHU�(QWVFK�W]XQJ�GHU�1���XQG�2�
�3RVLWLRQ�PLW�HLQHU
���LJHQ� /|VXQJ� YRQ� %HQ]ROVXOIRQVlXUH� LQ� 'LFKORUPHWKDQ�0HWKDQRO� ������ RGHU� PLW� HLQHU
����LJHQ� 7ULIOXRUHVVLJVlXUH� EHL� 5DXPWHPSHUDWXU� NRQQWH� GDV� JHZ�QVFKWH� 1XFOHRVLG�$QD�
ORJRQ� �
�)OXRU�ULER�GG$� ���� LQ� HLQHU�$XVEHXWH� YRQ� ����� HUKDOWHQ�ZHUGHQ�� $XVJHKHQG� YRQ
$GHQRVLQ����ZXUGH��
�)�ULER�GG$�����EHU�GLH�EHVFKULHEHQHQ�I�QI�6FKULWWH� LQ�HLQHU�*HVDPW�
DXVEHXWH�YRQ������HUKDOWHQ��$QVWHOOH�GHU����
�'LPHWKR[\WULSKHQ\OPHWK\O�*UXSSH�ZXUGH�YHU�
VXFKW� GLH� VlXUHVWDELOHUH� XQG� NRVWHQJ�QVWLJHUH� 6FKXW]JUXSSH� 7ULSKHQ\OPHWK\OFKORULG� I�U� GLH
6\QWKHVH�GHV��
�)�ULER�GG$����]X�YHUZHQGHQ��1��2�
�%LV�WULSKHQ\OPHWK\O�DGHQRVLQ����NRQQWH
DXV� $GHQRVLQ� ��� V\QWKHWLVLHUW� ZHUGHQ�� 'D]X� ZXUGH� $GHQRVLQ� ��� ]XQlFKVW� PLW� 7ULSKHQ\O�
PHWK\OFKORULG� �7U�&O��XQG�NDWDO\WLVFKHQ�0HQJHQ�'LPHWK\ODPLQRS\ULGLQ� �'0$3��EHL� ����&
LQ� HLQHP�*HPLVFK� DXV�ZDVVHUIUHLHP�3\ULGLQ�XQG�ZDVVHUIUHLHP�'0)� ������XPJHVHW]W��1DFK
ZlVVULJHU�$XIDUEHLWXQJ��([WUDNWLRQ�PLW�'LHWK\OHWKHU�XQG�FKURPDWRJUDSKLVFKHU�$XIUHLQLJXQJ
PLW�HLQHP�'LFKORUPHWKDQ�0HWKDQRO�*UDGLHQWHQ� ��������NRQQWH�1��2�
�%LV�WULSKHQ\OPHWK\O��
DGHQRVLQ����LQ�HLQHU�$XVEHXWH�YRQ������LVROLHUW�ZHUGHQ��'LH�DQVFKOLH�HQGH�5HDNWLRQ�PLW����
bTXLYDOHQWHQ�0HV\OFKORULG�LQ�ZDVVHUIUHLHP�3\ULGLQ�EHL����&�XQG�DQVFKOLH�HQGHP�5�KUHQ�EHL
5DXPWHPSHUDWXU��EHU�1DFKW�OLHIHUWH�1��2�
�%LV�WULSKHQ\OPHWK\O���
��
�GL�2�PHV\ODGHQRVLQ���
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LQ������$XVEHXWH��'LH�$XIUHLQLJXQJ�HUIROJWH�ZLH�VFKRQ�LP�)DOO�GHU����
�'LPHWKR[\WULSKHQ\O�
PHWK\O�JHVFK�W]WHQ�9HUELQGXQJ����FKURPDWRJUDSKLVFK�PLW�HLQHP�3HWUROHWKHU�'LFKORUPHWKDQ�
*UDGLHQWHQ�YRQ�����������,P�GULWWHQ�6FKULWW�ZXUGH����LQ�HLQHP�*HPLVFK�DXV�%HQ]RO�XQG�0H�
WKDQRO�������JHO|VW�XQG�PLW�HLQHU�/|VXQJ�YRQ����bTXLYDOHQWHQ�.DOLXPK\GUR[LG��.2+��LQ�0H�
WKDQRO�XQG�����bTXLYDOHQWHQ�1DWULXPERUK\GULG�YHUVHW]W�XQG�EHL�5DXPWHPSHUDWXU��EHU�1DFKW
JHU�KUW�� 1��2�
�%LV����
�GLPHWKR[\WULSKHQ\OPHWK\O�������GHVR[\�b�'�WKUHR�SHQWRIXUDQRV\O��
DGHQLQ����NRQQWH�QDFK�&KURPDWRJUDSKLH�PLW�HLQHP�'LFKORUPHWKDQ�0HWKDQRO�*UDGLHQWHQ�DOV
IDUEORVHU�)HVWVWRII� LQ�HLQHU�$XVEHXWH�YRQ������HUKDOWHQ�ZHUGHQ��'LH�6XEVWLWXWLRQ�GHU��
�+\�
GUR[\OJUXSSH� GXUFK� )OXRU� HUIROJWH� ZLHGHUXP� QDFK� GHU� 0HWKRGH� YRQ� 7��7HZVRQ� HW� DO�>���@
1��2�
�%LV�WULSKHQ\OPHWK\O���
�IOXRU�ULER��
��
�GLGHVR[\DGHQRVLQ� ��� NRQQWH� QDFK� FKURPDWR�
JUDSKLVFKHU�$XIUHLQLJXQJ�DOV�IDUEORVHU�6FKDXP�LQ�HLQHU�$XVEHXWH�YRQ������LVROLHUW�ZHUGHQ�
+LHUEHL�ZXUGH�NHLQHUOHL�1HEHQSURGXNW�GHWHNWLHUW��1DFK�DEVFKOLH�HQGHU�(QWVFK�W]XQJ�GHU�1��
XQG�2�
�3RVLWLRQ�PLW� HLQHU� ����LJHQ�7ULIOXRUHVVLJVlXUH� EHL�5DXPWHPSHUDWXU� NRQQWH� GDV� JH�
Z�QVFKWH� 1XFOHRVLG�$QDORJRQ� �
�)OXRU�ULER�GG$� � ��� LQ� HLQHU� $XVEHXWH� YRQ� ����� HUKDOWHQ
ZHUGHQ�
$XVJHKHQG�YRQ�$GHQRVLQ����NRQQWH��
�)�ULER�GG$�����PLW�+LOIH�YRQ�7ULSKHQ\OPHWK\OFKORULG
�7U�&O��DOV�6FKXW]JUXSSH�GHU�2�
��XQG�1��3RVLWLRQ�LQ�HLQHU�$XVEHXWH�YRQ������HUKDOWHQ�ZHU�
GHQ��9HUJOHLFKW�PDQ�EHLGH�6\QWKHVHURXWHQ�YRQ��
�)�ULER�GG$����PLWHLQDQGHU�VR�LVW�GLH�9HU�
ZHQGXQJ� GHU� 7ULSKHQ\OPHWK\O�6FKXW]JUXSSH� LP� +LQEOLFN� DXI� GLH� *HVDPWDXVEHXWH� �����
YHUVXV�������HIIL]LHQWHU�
���� 6\QWKHVH� GHU� +\SR[DQWKLQ�1XFOHRVLGH� �
�)OXRU�DUD��
��
�GLGHVR[\�

LQRVLQ� ��
�)�DUD�GG,��XQG��
�)OXRU�ULER��
��
�GLGHVR[\LQRVLQ� ��
�)�ULER�
GG,�

������ 6\QWKHVHVWUDWHJLHQ� I�U� �
�)OXRU�DUD��
��
�GLGHVR[\LQRVLQ� ��
�)�DUD�GG,�� ��� XQG
�
�)OXRU�ULER��
��
�GLGHVR[\LQRVLQ���
�)�ULER�GG,����

'LH�+\SR[DQWKLQ�1XFOHRVLGH��
�)�DUD�GG,���� XQG��
�)�ULER�GG,���� VLQG�SUREOHPORV� DXV�GHQ
HQWVSUHFKHQGHQ� $GHQLQ�1XFOHRVLGHQ� �
�)OXRU�DUD��
��
�GLGHVR[\DGHQRVLQ� ��
�)�DUD�GG$�� ��
XQG� �
�)OXRU�ULER��
��
�GLGHVR[\DGHQRVLQ� ��
�)�ULER�GG$�� ��� GXUFK� GHVDPLQLHUHQGH� 5HDN�
WLRQHQ� GDUVWHOOEDU�� 'LH� 8PZDQGOXQJ� YRQ� $GHQLQ� LQ� +\SR[DQWKLQ� GXUFK� 'HVDPLQLHUXQJ
JHOLQJW�VRZRKO�DXI�FKHPLVFKHQ�DOV�DXFK�DXI�HQ]\PDWLVFKH�:HJ��(LQH�VROFKH�5HDNWLRQ�ELHWHW
VLFK� EHVRQGHUV� GDQQ� DQ�� ZHQQ� EHUHLWV� GLH� HQWVSUHFKHQGHQ� $GHQLQ�1XFOHRVLG�$QDORJD� ]XU
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9HUI�JXQJ� VWHKHQ� XQG� DXI� HLQH� DXIZHQGLJHUH� XQG� NRVWHQLQWHQVLYHUH�� VHSDUDWH� 6\QWKHVH� GHU
+\SR[DQWKLQ�1XFOHRVLGH��
�)�DUD�GG,����XQG��
�)�ULER�GG,����YHU]LFKWHW�ZHUGHQ�NDQQ�
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$EELOGXQJ���� 6\QWKHVHVWUDWHJLHQ� GHU� +\SR[DQWKLQ�1XFOHRVLGH� �
�)�DUD�GG,� ��� XQG� �
�)�ULER�GG,���
'D�LP�$OOJHPHLQHQ�YRU�GHU�HQ]\PDWLVFKHQ�'HVDPLQLHUXQJ�GLH�6\QWKHVH�GHU�HQWVSUHFKHQGHQ
$GHQLQ�'HULYDWH� HUIRUGHUOLFK� LVW�� VROO� NXU]� DXI� HLQLJH�6\QWKHVHP|JOLFKNHLWHQ� EHVRQGHUV� YRQ
�
�)�DUD�GG$���� HLQJHJDQJHQ�ZHUGHQ� �$EELOGXQJ� ���� 6HLWH� ����>���@� 'LH� 6\QWKHVHVWUDWHJLHQ
YRQ��
�)�ULER�GG$����XQG�GHUHQ�'DUVWHOOXQJ�ZXUGHQ�EHUHLWV�DXVI�KUOLFK�LQ�.DSLWHO������6HLWH
���GLVNXWLHUW�
$XVJHKHQG�YRQ��
�'HVR[\DGHQRVLQ� �&RUG\FHSLQ����� NDQQ�QDFK�6FK�W]XQJ�GHU��
�+\GUR[\O�
*UXSSH� GLH� �
�3RVLWLRQ� PLW� 'LHWK\ODPLQRVFKZHIHOWULIOXRULG� �'$67�� GXUFK� HLQ� )OXRUDWRP
VXEVWLWXLHUW� ZHUGHQ�>��@� (LQH� ZHLWHUH� 0|JOLFKNHLW�� DXVJHKHQG� YRQ� ��%URP���2�DFHW\O���2�
EHQ]R\O���GHR[\���IOXRU�'�DUDELQRIXUDQRVH� ���� LVW� GHU� $XIEDX� GHV� 1XFOHRVLGHV� GXUFK
5HDNWLRQ�PLW� ��&KORUSXULQ� XQG� DQVFKOLH�HQGHU� %DUWRQ�'HVR[\JHQLHUXQJ� GHU� �
�2+�*UXSSH
�����>�����@� +LHUEHL� PX�� DOOHUGLQJV� HLQH� DXIZHQGLJH� ,VRPHUHQWUHQQXQJ� LQ� .DXI� JHQRPPHQ
ZHUGHQ�� 'DV� EHUHLWV� EHL� GHU� 6\QWKHVH� YRQ� �
��
�'LGHVR[\��
��
�GLGHK\GURDGHQRVLQ� �G�$�� ��
YHUZHQGHWH� �
�%URP��
�GHVR[\��
��
�GL�2�DFHW\ODGHQRVLQ� ��� �.DSLWHO� ������� 6HLWH� ���� NDQQ
DXFK�]XU�'DUVWHOOXQJ�YRQ��
�)�DUD�GG$����YHUZHQGHW�ZHUGHQ��1DFK�UHJLRVHOHNWLYHU�'HDFHW\O�
LHUXQJ�GHU��
�3RVLWLRQ�XQG�'HEURPLHUXQJ�PLWWHOV�+\GULHUXQJ�NDQQ�GLH��
�+\GUR[\OJUXSSH�YRQ
��� ZLHGHUXP�PLW� 'LHWK\ODPLQRVFKZHIHOWULIOXRULG� �'$67�� GXUFK� HLQ� )OXRUDWRP� VXEVWLWXLHUW
ZHUGHQ�>���@�'LH�*HVDPWDXVEHXWH� GLHVHU�5RXWH� ����������� OLHJW� EHL� ������� (LQH�'HVDPL�
QLHUXQJ�YRQ��
�)�DUD�GG$����XQG��
�)�ULER�GG$���� LVW�DXI�YHUVFKLHGHQH�$UWHQ�GXUFKI�KUEDU�
=XP� HLQHQ� NDQQ� GLH� 8PVHW]XQJ� GHU� HQWVSUHFKHQGHQ� $GHQRVLQ�'HULYDWH� PLW� 1DWULXPQLWULW
�1D12���LQ�(LVHVVLJ�GXUFKJHI�KUW�ZHUGHQ�>��@�:HLWDXV�HOHJDQWHU�LVW�MHGRFK�HLQH�HQ]\PDWLVFKH
'HVDPLQLHUXQJ�� +LHUEHL� LVW� GLH� 9HUZHQGXQJ� GHU� NRPPHU]LHOO� HUKlOWOLFKHQ� $GHQRVLQ�'HV�
DPLQDVH� �(&����������� GLH� DP�KlXILJVWHQ� EHVFKULHEHQH�0HWKRGH� ]XU�+HUVWHOOXQJ� YRQ�+\SR�
[DQWKLQ�1XFOHRVLG�$QDORJD�>��@
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$EELOGXQJ���� 6\QWKHVHP|JOLFKNHLWHQ� YRQ� �
�)OXRU�DUD��
��
�GLGHVR[\DGHQRVLQ� ��
�)�DUD�GG$����

������ 'DUVWHOOXQJ�YRQ��
�)OXRU�DUD��
��
�GLGHVR[\LQRVLQ���
�)�DUD�GG,�����XQG��
�)OXRU�
ULER��
��
�GLGHVR[\LQRVLQ���
�)�ULER�GG,����

'D�GLH�$GHQLQ�1XFOHRVLGH��
�)�DUD�GG$�����6SHQGH�YRQ�9��(��0DUTXH]��1&,��XQG��
�)�ULER�
GG$� ��� EHUHLWV� ]XU� 9HUI�JXQJ� VWDQGHQ�� NRQQWH� I�U� GLH� 6\QWKHVH� GHU� HQWVSUHFKHQGHQ
+\SR[DQWKLQ�1XFOHRVLGH����XQG����HLQH�HQ]\PDWLVFKH�'HVDPLQLHUXQJ�GXUFKJHI�KUW�ZHUGHQ�
+LHUEHL� ZXUGH� lKQOLFK� GHU� 6\QWKHVH� YRQ� � �
��
�'LGHVR[\LQRVLQ� �GG,�� �� XQG� �
��
�'LGHVR[\�
�
��
�GLGHK\GURLQRVLQ� �G�,����� GDV� HQWVSUHFKHQGH�1XFOHRVLG� LQ�:DVVHU� JHO|VW��$XIJUXQG�GHU
6lXUHVWDELOLWlW� GHU� �
�IOXRULHUWHQ� 1XFOHRVLGH� NRQQWH� DXI� GHQ� 7ULHWK\ODPLQ�=XVDW]� YHU]LFKWHW
ZHUGHQ� �.DSLWHO� ������� 6HLWH� ����� ,P� $QVFKOX�� GDUDQ� ZXUGHQ� ��� 8QLWV� GHV� NRPPHU]LHOO
HUKlOWOLFKHQ�(Q]\PV�$GHQRVLQ�'HVDPLQDVH� �(&���������� DXV�.lOEHUGDUPVFKOHLPKDXW� KLQ]X�
JHJHEHQ�XQG�EHL�5DXPWHPSHUDWXU��EHU�1DFKW�JHU�KUW�
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$GHQVRVLQ�'HVDPLQDVH
$'$��(�&���������
+�2

$EELOGXQJ���� 6\QWKHVH�GHU�+\SR[DQWKLQ�1XFOHRVLGH��
�)�DUD�GG,����XQG��
�)�ULER�GG,���
'DV� (Q]\P� ZXUGH� PLW� NDOWHP�0HWKDQRO� JHIlOOW� XQG� DE]HQWULIXJLHUW�� 'HU� hEHUVWDQG� ZXUGH
GXUFK� HLQHQ� 0HPEUDQILOWHU� ILOWULHUW�� XP� UHVWOLFKHV� (Q]\P� ]X� HQWIHUQHQ�� 'LH� ZHLWHUH
$XIUHLQLJXQJ� HUIROJWH� FKURPDWRJUDSKLVFK� PLW� HLQHP� 'LFKORUPHWKDQ�0HWKDQRO�*UDGLHQWHQ
YRQ�����������0DQ�HUKLHOW�HLQHQ�IDUEORVHQ�)HVWVWRII�LQ�HLQHU�$XVEHXWH�YRQ������E]Z�������
���� 'DUVWHOOXQJ� GHU� F\FOR6DO��
�)�DUD�GG$03��� F\FOR6DO��
�)�ULER�

GG$03��� F\FOR6DO��
�)�DUD�GG,03��� XQG� F\FOR6DO��
�)�ULER�GG,03�
9HUELQGXQJHQ

������ 'DUVWHOOXQJ� GHU� F\FOR6DO��
�)�DUD�GG$03��� F\FOR6DO��
�)�ULER�GG$03��
F\FOR6DO��
�)�DUD�GG,03���XQG�F\FOR6DO��
�)�ULER�GG,03�9HUELQGXQJHQ���D�F�H�
I����D�F����F�XQG���F��6\QWKHVHYDULDQWH�$�

$XVJHKHQG� YRQ� GHQ� HQWVSUHFKHQGHQ� 1XFOHRVLGHQ� �
�)�DUD�GG$� ���� �
�)�ULER�GG$� ���� �
�)�
DUD�GG,����XQG��
�)�ULER�GG,����NRQQWHQ�GLH�F\FOR6DO�103�9HUELQGXQJHQ���D�F�H�K����D�F�
��F� XQG� ��F� LQ� GLHVHU� 9DULDQWH�PLWWHOV� 3KRVSKRU�,,,��&KHPLH>�������@� XQWHU� 9HUZHQGXQJ� GHU
F\FOLVFKHQ�6DOLJHQ\OFKORUSKRVSKDQH����HUIROJUHLFK�GDUJHVWHOOW�ZHUGHQ��'DV�1XFOHRVLG�ZXUGH
]XVDPPHQ� PLW� ���� bTXLYDOHQWHQ� 'LLVRSURS\OHWK\ODPLQ� �',3($�� LQ� HLQHP� /|VXQJVPLWWHO�
JHPLVFK�DXV�'LPHWK\OIRUPDPLG�XQG�7HWUDK\GURIXUDQ�������JHO|VW�XQG�DXI�������&�DEJHN�KOW�
$QVFKOLH�HQG�ZXUGH� GD]X� ODQJVDP�HLQH� /|VXQJ� DXV� ����bTXLYDOHQWHQ� GHV� MHZHLOLJHQ� F\FOL�
VFKHQ� 6DOLJHQ\OFKORUSKRVSKDQV� ��D�F�H�K� LQ� ����PO� $FHWRQLWULO� �EHU� HLQHQ� =HLWUDXP� YRQ
]ZHL�6WXQGHQ�KLQ]XJHWURSIW��1DFK�GHU�=XJDEH�ZXUGH����PLQ�EHL�������&�JHU�KUW�XQG�PLWWHOV
'&�.RQWUROOH�DXI�YROOVWlQGLJH�8PVHW]XQJ�GHV�1XFOHRVLGV��EHUSU�IW��$QVFKOLH�HQG�ZXUGH�EHL
������&� PLW� ���� bTXLYDOHQWHQ� WHUW�%XW\OK\GURSHUR[LG� R[LGLHUW�� 'DV� 5HDNWLRQVJHPLVFK� OLH�
PDQ� DXI� 5DXPWHPSHUDWXU� HUZlUPHQ� XQG� GDV� /|VXQJVPLWWHO� ZXUGH� DQVFKOLH�HQG� LP� gO�
SXPSHQYDNXXP�HQWIHUQW��0DQ�HUKLHOW�HLQ�JHOEHV�gO�
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�1XFOHRVLG 1XFOHRVLG

1XFOHRVLG���
�)�DUD�GG$���
������������������
�)�ULER�GG$���
������������������
�)�DUD�GG,���
������������������
�)�ULER�GG,���

1XFOHRVLG� ��
�)�DUD�GG$����D�F�H�K����������
1XFOHRVLG� ��
�)�ULER�GG$����D�F����������
1XFOHRVLG� ��
�)�DUD�GG,����F�������
1XFOHRVLG� ��
�)�ULER�GG,����F�������

D��5�� �+��5�� �+
E��5�� �+��5�� �2&+�
F��5�� �&+���5�� �+
H��5�� �W�%X��5�� �+
I��5�� �V�%X��5�� �+
J�5�� �+��5�� �W�%X
K��5�� �+��5�� �V�%X

5�

5�

5�

5�

$EELOGXQJ���� 6\QWKHVH� GHU� F\FOR6DO�3KRVSKDWWULHVWHU� ��D�F�H�K�� ��D�F�� ��F� XQG� ��FPLWWHOV�3KRVSKRU�,,,��&KHPLH��6\QWKHVHYDULDQWH�$�
1DFK�FKURPDWRJUDSKLVFKHU�$XIUHLQLJXQJ� HUKLHOW�PDQ� VRZRKO� GLH�F\FOR6DO��
�)�DUD�GG$03�
XQG� F\FOR6DO��
�)�ULER�GG$03�7ULHVWHU� ��D�F�H�K�� XQG� ��D�F� DOV� DXFK� GLH� EHLGHQ� ��0H�
F\FOR6DO��
�)�DUD�GG,03�� XQG� ��0H�F\FOR6DO��
�)�ULER�GG,03�7ULHVWHU� ��F� XQG� ��F� DOV
IDUEORVH�gOH� E]Z�� QDFK� GHP� /\RSKLOLVLHUHQ� DOV�ZHL�H�:DWWHQ� LQ�$XVEHXWHQ� YRQ� ���������
�$EELOGXQJ� ����� 'LH� 9HUELQGXQJHQ� ZXUGHQ� GXUFK� 105�� XQG� 89�6SHNWURVNRSLH� VRZLH
PDVVHQVSHNWURPHWULVFK�QDFKJHZLHVHQ�XQG�FKDUDNWHULVLHUW�

9HUELQGXQJ 6XEVWLWXHQW FKHPLVFKH�9HUVFKLHEXQJ>SSP@ 'LDVWHUHRPHUHQ�YHUKlOWQLV
��D + ������������� ��������
��E ��20H ������������� ��������
��F ��0H ������������� ��������
��H ��WHUW�%X ������������� ��������
��I ��VHN�%X ��������������������������� ����������������������
��J ��WHUW�%X ������������� ��������
��K ��VHN�%X ������������� Q��E�
��D + ������������� �����
��E ��20H ��������VORZ����������IDVW� ��������
��F ��0H ������������� ��������
��F ��0H ������������� ��������
��F ��0H ������������� �����

�7DEHOOH��� &KHPLVFKH� 9HUVFKLHEXQJ� LP� ��3�105�6SHNWUXP� XQG� 'LDVWHUHRPHUHQYHU�KlOWQLV�GHU�F\FOR6DO�103�9HUELQGXQJHQ���D�F�H�K����D�F����F�XQG���F
0DQ�HUKLHOW�'LDVWHUHRPHUHQJHPLVFKH��GLH�VLFK�LQ�GHU�.RQILJXUDWLRQ�DP�3KRVSKRU�XQWHUVFKLH�
GHQ�� 'HUHQ� 9HUKlOWQLV� ZXUGH� QDFK� ]ZHLPDOLJHU� FKURPDWRJUDSKLVFKHU� $XIUHLQLJXQJ� PLWWHOV
�+�� E]Z�� ��3�105�6SHNWURVNRSLH� EHVWLPPW� XQG� VLQG� LQ� 7DEHOOH� �� DXIJHOLVWHW�� ,P� )DOO� GHV



���5HVXOWDWH�XQG�'LVNXVVLRQHQ ��

��20H�F\FOR6DO��
�)�ULER�GG$�3KRVSKDWWULHVWHUV� ��E� NRQQWHQ� GLH� 'LDVWHUHRPHUH� PLW� +LOIH
YRQ� VHPLSUlSDUDWLYHU� +3/&� �53�+3/&�� YRQHLQDQGHU� JHWUHQQW� ZHUGHQ�� 'LH� EHLGHQ� 'LD�
VWHUHRPHUH�NRQQWHQ�VR�MHZHLOV�GHQ�+\GURO\VHXQWHUVXFKXQJHQ�LP�3KRVSKDWSXIIHU�XQG�GHQ�DQWL�
YLUDOHQ� LQ� YLWUR� =HOOWHVWV� XQWHU]RJHQ� ZHUGHQ�� 6\QWKHVHYHUVXFKH� GHU� �
�IOXRULHUWHQ� F\FOR6DO�
3KRVSKDWWULHVWHU��EHU�GLH�9DULDQWH�%�E]Z��9DULDQWH�&�ZXUGHQ�QLFKW�GXUFKJHI�KUW�

������ 'DUVWHOOXQJ� YRQ� F\FOR6DO����0HWK\OVDOLJHQ\O���
�2���
�IOXRU�DUD��
��
�GLGHVR[\�
DGHQRVLQ\O�SKRVSKDW����0H�F\FOR6DO�)�DUD�GG$03����F�XQWHU�9HUZHQGXQJ�YRQ
���
�'LPHWKR[\WULSKHQ\OPHWK\OFKORULG�DOV�6FKXW]JUXSSH

'D�EHL�9HUZHQGXQJ�GHU�6\QWKHVHYDULDQWH�$�LP�)DOO�YRQ�$GHQLQ�1XFOHRVLGHQ�LPPHU�DXFK�GLH
XQHUZ�QVFKWH� 1��2�
�%LV�F\FOR6DO�9HUELQGXQJ� LVROLHUW� ZXUGH�� YHUVXFKWH� PDQ�� �EHU� GLH
9HUZHQGXQJ�HLQHU�1��6FKXW]JUXSSH�1HEHQSURGXNWH�]X�YHUPHLGHQ��(LQH�6\QWKHVHP|JOLFKNHLW
EHVWHKW�GDULQ��GD��GDV�1XFOHRVLG��
�)�DUD�GG$����VHOHNWLY�LQ�GHU�1��3RVLWLRQ�GHV�+HWHURF\FOXV
JHVFK�W]W� ZLUG� XQG� GDQQ� PLW� GHP� F\FOLVFKHQ� 6DOLJHQ\OFKORUSKRVSKDQ� ��� ]X� HLQHU� 1��JH�
VFK�W]WHQ� �
�F\FOR6DO��
�)�DUD�GG$03�9HUELQGXQJ� XPJHVHW]W� ZLUG� �VLHKH� $EELOGXQJ� ���
6HLWH������'LHVH�ZLUG�GDQQ�LQ�HLQHP�DEVFKOLH�HQGHQ�6FKULWW�HQWVFK�W]W��'D�GLH�JO\FRVLGLVFKH
%LQGXQJ� YRQ� �
�)�DUD�GG$���� EHL� 6lXUHHLQZLUNXQJ� QLFKW� JHVSDOWHQ�ZLUG� XQG� GHU� F\FOR6DO�
3KRVSKDWWULHVWHU�EDVHQODELO�LVW��P�VVHQ�VlXUHODELOH�6FKXW]JUXSSHQ�I�U�GLH�2�
��XQG�GLH�1��3RVL�
WLRQ� GHV�1XFOHRVLGHV� JHZlKOW�ZHUGHQ��+LHUI�U� LVW� ���
�'LPHWKR[\WULSKHQ\OPHWK\OFKORULG� DOV
6FKXW]JUXSSH�JHHLJQHW�
'LH� VHOHNWLYH� 6FK�W]XQJ� GHU� H[RF\FOLVFKHQ�$PLQRJUXSSH� NRQQWH� QXU� �EHU� HLQH� ]ZHLVWXILJH
5HDNWLRQ� JHOLQJHQ�� ,Q� HLQHP� HUVWHQ� 6FKULWW� ZXUGH� HLQH� /|VXQJ� DXV� ���� bTXLYDOHQWHQ� GHV
1XFOHRVLGV� �
�)�DUD�GG$� ��� PLW� ���� bTXLYDOHQWHQ� ����'LPHWKR[\WULSKHQ\OPHWK\OFKORULG� LQ
3\ULGLQ�DOV�/|VXQJVPLWWHO�XQG�GHP�=XVDW]�YRQ�����bTXLYDOHQWHQ�1�1�'LPHWK\ODPLQRS\ULGLQ
�'0$3�� XPJHVHW]W�� � 0DQ� HUKLHOW� 1��2�
�%LV����
�GLPHWKR[\WULSKHQ\OPHWK\O���
�IOXRU�DUD�
�
��
�GLGHVR[\DGHQRVLQ���� LQ� HLQHU�$XVEHXWH� YRQ� ������ ,P�QlFKVWHQ�6FKULWW�ZXUGH� GLH� ���
�
'LPHWKR[\WULSKHQ\OPHWK\O�*UXSSH�DQ�GHU�2�
�3RVLWLRQ�GXUFK�NXU]H�(LQZLUNXQJ�HLQHU����LJHQ
%HQ]ROVXOIRQVlXUH� LQ� HLQHP� ���� *HPLVFK� DXV� 'LFKORUPHWKDQ� XQG� 0HWKDQRO� VHOHNWLY
DEJHVSDOWHQ��VLHKH�$EELOGXQJ������8P�GLH�RSWLPDOHQ�$EVSDOWXQJVEHGLQJXQJHQ�]X�HUPLWWHOQ�
ZXUGH� HLQH� NOHLQH� 0HQJH� GHV� 1��2�
�%LV����
�'LPHWKR[\WULSKHQ\OPHWK\O���
�IOXRU�DUD��
��
�
GLGHVR[\DGHQRVLQ� ���PLW� HLQHP� hEHUVFKX�� DQ� ��LJHU� %HQ]ROVXOIRQVlXUH� YHUVHW]W� XQG� GLH
5HDNWLRQ� LQ� $EVWlQGHQ� YRQ� ����0LQXWHQ� G�QQVFKLFKWFKURPDWRJUDSKLVFK� YHUIROJW�� 'LH� VR
HUPLWWHOWH� RSWLPDOH� 5HDNWLRQV]HLW� I�U� HLQH� VHOHNWLYH� 'HWULW\OLHUXQJ� GHU� �
�2+�3RVLWLRQ� ODJ
]ZLVFKHQ���XQG���0LQXWHQ�
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$EELOGXQJ���� 'DUVWHOOXQJ� YRQ� ��0H�F\FOR6DO��
�)�DUD�GG$03� ��F� PLWWHOV� 6FKXW]�JUXSSHQVWUDWHJLH
1��2�
�%LV����
�GLPHWKR[\WULSKHQ\OPHWK\O���
�IOXRU�DUD��
��
�GLGHVR[\DGHQRVLQ����ZXUGH� QXQ
PLW�HLQHP�hEHUVFKX��DQ���LJHU�%HQ]ROVXOIRQVlXUH�LQ�HLQHP�����*HPLVFK�DXV�'LFKORUPHWKDQ
XQG�0HWKDQRO� YHUVHW]W�� � 'LH� 5HDNWLRQ� ZXUGH� QDFK� ����0LQXWHQ� GXUFK� VRIRUWLJH� FKURPDWR�
JUDSKLVFKH�$XIUHLQLJXQJ� JHVWRSSW��'LH� VHOHNWLYH�'HWULW\OLHUXQJ� GHU� �
�3RVLWLRQ�ZXUGH� GXUFK
GLH�([LVWHQ]�GHU��
�2+�*UXSSH�EHL������SSP�E]Z��GHV�1+�3URWRQV�EHL������SSP�PLWWHOV��+�
105�6SHNWURVNRSLH�QDFKJHZLHVHQ��VLHKH�.DSLWHO���������6HLWH�������0DQ�HUKLHOW�VR�1������
�
'LPHWKR[\WULSKHQ\OPHWK\O���
�IOXRU�DUD��
��
�GLGHVR[\DGHQRVLQ� ��� LQ� HLQHU� $XVEHXWH� YRQ
������(V�NRQQWHQ�ZHLWHUKLQ�����GHV�HLQJHVHW]WHQ�(GXNWHV���� UHLVROLHUW�ZHUGHQ��1������
�'L�
PHWKR[\WULSKHQ\OPHWK\O���
�IOXRU�DUD��
��
�GLGHVR[\DGHQRVLQ� ��� ZXUGH� LP� $QVFKOX�� LQ
ZDVVHUIUHLHP�$FHWRQLWULO�JHO|VW�XQG�PLW�����bTXLYDOHQWHQ�1�1�'LLVRSURS\OHWK\ODPLQ�YHUVHW]W�
'LH� /|VXQJ� ZXUGH� DXI� ���&� JHN�KOW� XQG� HLQH� /|VXQJ� YRQ� ���� bTXLYDOHQWHQ� F\FOLVFKHP
6DOLJHQ\OFKORUSKRVSKDQ���F� KLQ]XJHWURSIW��1DFK�2[LGDWLRQ�PLW� WHUW�%XW\OK\GURSHUR[LG� XQG
DQVFKOLH�HQGHU�FKURPDWRJUDSKLVFKHU�$XIUHLQLJXQJ�NRQQWHQ������GHV�DQ�GHU�1��3RVLWLRQ�JH�
VFK�W]WHQ� F\FOR6DO�3KRVSKDWWULHVWHUV� ��� LVROLHUW� ZHUGHQ�� ,Q� HLQHP� OHW]HQ� 6FKULWW� ZXUGH�1��
����
�'LPHWKR[\WULSKHQ\OPHWK\O���
�2�F\FOR��
�PHWK\OVDOLJHQ\O���
�IOXRU�DUD��
��
�GLGHVR[\�
DGHQRVLQ����PLW� ���LJHU� %HQ]ROVXOIRQVlXUH� LQ� HLQHP� ���� *HPLVFK� DXV� 'LFKORUPHWKDQ� XQG
0HWKDQRO�YHUVHW]W� �$EELOGXQJ������'LH�HUPLWWHOWH�RSWLPDOHQ�5HDNWLRQV]HLW� I�U�HLQH� VHOHNWLYH
'HWULW\OLHUXQJ� GHU� H[RF\FOLVFKHQ� $PLQRJUXSSH� OLHJW� ]ZLVFKHQ� ��� XQG� ��� 0LQXWHQ�� 1DFK
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VRIRUWLJHU� FKURPDWRJUDSKLVFKHU� $XIUHLQLJXQJ� HUKLHOW� PDQ� F\FOR���0HWK\OVDOLJHQ\O���
�IOXRU�
DUD��
��
�GLGHVR[\DGHQRVLQ� ���0H�F\FOR6DO��
�)�DUD�GG$03�� ��F� LQ� HLQHU� $XVEHXWH� YRQ
������ $XVJHKHQG� YRQ� �
�)OXRU�DUD�GG$� ��� NRQQWH� F\FOR���0HWK\OVDOLJHQ\O���
�IOXRU�DUD�
�
��
�GLGHVR[\DGHQRVLQ����0H�F\FOR6DO��
�)�DUD�GG$03����F�PLW�+LOIH�YRQ����
�'LPHWKR[\�
WULSKHQ\OPHWK\OFKORULG� �'07U�&O�� DOV� 6FKXW]JUXSSH� GHU�2�
�� XQG�1��3RVLWLRQ� LQ� HLQHU�$XV�
EHXWH� YRQ� ��� �� HUKDOWHQ� ZHUGHQ�� 'LHVH� 0HWKRGH� LVW� VRPLW� QLFKW� QXU� DXIJUXQG� GHU� ]X
HU]LHOHQGHQ�$XVEHXWH��VRQGHUQ�DXFK�GXUFK�GHQ�HUIRUGHUOLFKHQ�]HLWOLFKHQ�0HKUDXIZDQG�XQG�GLH
9HUZHQGXQJ� GHU� UHODWLY� WHXUHQ� 6FKXW]JUXSSH� ���
�'LPHWKR[\WULSKHQ\OPHWK\OFKORULG� GHU
6\QWKHVHYDULDQWH� $� XQWHUOHJHQ�� %HU�FNVLFKWLJW� ZHUGHQ� PX�� DOOHUGLQJV�� GD�� GLH� 6\QWKHVH�
YDULDQWH�%�]XU�'DUVWHOOXQJ�GHV�1��JHVFK�W]WHQ�F\FOR6DO�1XFOHRWLGV�EHL�GLHVHU�0HWKRGH�ELVKHU
QRFK�QLFKW�DQJHZHQGHW�ZXUGH��'DPLW�N|QQWH�HLQH�6WHLJHUXQJ�GHU�$XVEHXWH��ZLH� LP�)DOO�GHU
F\FOR6DO�G�703�7ULHVWHU���� HUUHLFKW�ZHUGHQ� �VLHKH�.DSLWHO� ������6HLWH����I���$X�HUGHP� LVW
GLH� 9HUZHQGXQJ� GHU� 7ULSKHQ\OPHWK\O�6FKXW]JUXSSH� DQVWHOOH� GHU� � ���
�'LPHWKR[\WULSKHQ\O�
PHWK\O�6FKXW]JUXSSH� �VLHKH� GD]X� DXFK� .DSLWHO� ������� 6HLWH� ���� HLQH� ZHLWHUH� LQWHUHVVDQWH
9DULDWLRQ�LQ�+LQEOLFN�DXI�GLH�6\QWKHVHNRVWHQ�
�����6\QWKHVH� GHU� �µ�)OXRU��
��
�'LGHVR[\DGHQRVLQ��
�0RQRSKRVSKDWH� XQG

�µ�)OXRU��
��
�'LGHVR[\LQRVLQ��
�0RQRSKRVSKDWH

������� 'DUVWHOOXQJ� YRQ� �µ�)�DUD�GG$03� ��a�� �µ�)�ULER�GG$03� ��a�� �µ�)�DUD�GG,03
��a�XQG��µ�)�ULER�GG,03���a

:LH� ]XYRU� LQ�.DSLWHO� ������ DXI� 6HLWH� ��� EHVFKULHEHQ� H[LVWLHUHQ�PHKUHUH�0|JOLFKNHLWHQ� GHU
'DUVWHOOXQJ�YRQ�1XFOHRWLGHQ�DXVJHKHQG�YRQ�GHQ�HQWVSUHFKHQGHQ�1XFOHRVLGHQ��,P�)DOO�GHU��µ�
IOXRULHUWHQ� 1XFOHRVLGH� ���� ���� ��� XQG� ��� ILQGHW� MHGRFK� NHLQH� 6SDOWXQJ� GHU� JO\FRVLGLVFKHQ
%LQGXQJ�XQWHU� VDXUHQ�5HDNWLRQVEHGLQJXQJHQ� VWDWW�� VR� GD�� DXFK� GLH�6\QWKHVHZHJH�$�XQG�%
�VLHKH�.DSLWHO��������6HLWH�����]XU�'DUVWHOOXQJ�GHU��µ�)OXRU��
��
�'LGHVR[\DGHQRVLQ��
�0RQR�
SKRVSKDWH� ��a�� ��a� XQG� �µ�)OXRU��
��
�'LGHVR[\LQRVLQ��
�0RQRSKRVSKDWH� ��a�� ��a� LQ� %H�
WUDFKW� JH]RJHQ�ZHUGHQ� N|QQHQ�� 'D� MHGRFK� GLH� 'DUVWHOOXQJ� YRQ� �µ��µ�'LGHVR[\DGHQRVLQ��µ�
0RQRSKRVSKDW� �GG$03���� DXV� F\FOR6DO�GG$03� ��D� HUIROJUHLFK�ZDU�� �VLHKH� .DSLWHO� ������
6HLWH� � ���� VROOWH� GLHVH� QHXH� 0HWKRGH� DXFK� DXI� DQGHUH� 1XFOHRVLGH� DQJHZHQGHW� ZHUGHQ�
'HVKDOE� ZXUGH� LP� )DOO� GHU� �µ�IOXRULHUWHQ� 1XFOHRVLGH� HEHQIDOOV� YHUVXFKW�� GHUHQ� �µ�0RQR�
SKRVSKDWH���a���a�DXV�GHQ�F\FOR6DO�3KRVSKDWWULHVWHUQ����D����D����D�XQG���D�GXUFK�EDVHQ�
LQGX]LHUWH�+\GURO\VH�GDU]XVWHOOHQ��'LH�'XUFKI�KUXQJ�HQWVSULFKW�GHU�I�U�GG$03��� LQ�.DSLWHO
������DXI�6HLWH����EHVFKULHEHQ�
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DOOH�$XVEHXWHQ�DXVJHKHQG
YRQ���D���D

a� �7HWUDEXW\ODPPRQLXP�6DO]
b� �1DWULXPVDO]

$EELOGXQJ�����'DUVWHOOXQJ�GHU��µ�0RQRSKRVSKDWH���a���a
'LH� HUUHLFKWH� $XVEHXWH� ODJ� I�U� �µ�)�DUD�GG$03��1D�� ��a� EHL� ������ �µ�)�ULER�
GG$03��1D�� ��a� EHL� ������ I�U� �µ�)�DUD�GG,03��1D�� ��a� EHL� ������ �µ�)�ULER�
GG,03��1D����a�EHL������
�����(LJHQVFKDIWHQ� GHU� F\FOR6DO��
�)�DUD�� XQG� F\FOR6DO��
�)�ULER�

9HUELQGXQJHQ
������� 9HUWHLOXQJVNRHIIL]LHQW� GHU� F\FOR6DO��
�)�DUD�� XQG� F\FOR6DO��
�)�ULER�1XFOHRVLG�

0RQRSKRVSKDWH���D�F�H�K����D�F����F�XQG���F
:LH�]XYRU�LQ�.DSLWHO���������DXI�6HLWH����EHVFKULHEHQ��ZXUGHQ�I�U�GLH�F\FOR6DO��
�)�DUD��XQG
F\FOR6DO��
�)�ULER�1XFOHRWLGH� ��D�F�G�K�� ��D�F�� ��F� XQG� ��F� GLH� 1HUQVW
VFKHQ� 9HUWHLOXQJV�
NRHIIL]LHQWHQ��3&��XQG�ORJ3�:HUWH��LQ�HLQHP���2FWDQRO�:DVVHU�*HPLVFK�������Y�Y��EHVWLPPW�
$OV�5HIHUHQ]YHUELQGXQJ� I�U�GLH�$EVFKlW]XQJ� HLQHV�SDVVLYHQ�=HOOPHPEUDQWUDQVSRUWHV�GLHQWH
$=7����'HVZHLWHUHQ�ZXUGHQ�GLH�HUPLWWHOWHQ�9HUWHLOXQJVNRHIIL]LHQWHQ�PLW�GHP�HQWVSUHFKHQGHQ
$XVJDQJVQXFOHRVLG��
�)�DUD�GG$������
�)�ULER�GG$������
�)�DUD�GG,����XQG��
�)�ULER�GG,���
YHUJOLFKHQ�� 'LH� 'XUFKI�KUXQJ� HUIROJWH� ZLH� LQ� .DSLWHO� �������� EHVFKULHEHQ�� :LH� DXV� GHQ
(UJHEQLVVHQ� DXV� 7DEHOOH� �� HUVLFKWOLFK�� VLQG� GLH� 9HUWHLOXQJVNRHIIL]LHQWHQ� DOOHU� F\FOR6DO�
9HUELQGXQJHQ� ��D�F�G�K�� ��D�F�� ��F� XQG� ��F� !� �� XQG� ZHLVHQ� GXUFKJHKHQG� SRVLWLYH� ORJ3�
:HUWH� DXI��$OOH� F\FOR6DO�9HUELQGXQJHQ� VLQG� DX�HUGHP� OLSRSKLOHU� DOV� GLH�$XVJDQJVYHUELQG�
XQJHQ��
�)�DUD�GG$����� �
�)�ULER�GG$����� �
�)�DUD�GG,���� XQG� �
�)�ULER�GG,�����9HUJOHLFKW
PDQ�GLH�3&�:HUWH�GHU�F\FOR6DO�9HUELQGXQJHQ�PLW�GHQHQ�LKUHU�HQWVSUHFKHQGHQ�1XFOHRVLGH��VR
VLQG�GLHVH�LP�)DOOH�GHU�9HUELQGXQJHQ���D�F�H�K�XP�HLQHQ�)DNWRU��������K|KHU�DOV��
�)�DUD�
GG$����XQG� LP�)DOOH�GHU�'HULYDWH���D�F�XP�HLQHQ�)DNWRU������K|KHU�DOV��
�)�ULER�GG$����
'HU� (IIHNW� GHU� $ON\OVXEVWLWXHQWHQ� WHUW�%XW\O� XQG� VHN�%XW\O� LQ� GHU� ��� XQG� ��3RVLWLRQ� LP
DURPDWLVFKHQ�5LQJ��EHQ�HLQHQ�HQRUPHQ�(IIHNW�DXI�GLH�3&�:HUWH�DXV�
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9HUELQGXQJ 6XEVWLWXHQW 3&�:HUW ORJ3�:HUW
��D + ���� ����
��E ��20H ���� ����
��F ��0H ���� ����
��H ��WHUW�%X ��� ����
��I ��VHN�%X ��� ����
��J ��WHUW�%X ��� ����
��K ��VHN�%X ��� ����

�
�)�DUD�GG$��� ��� ���� �����>���@
��D + ���� ����
��E ��20H��PL[� ���� ����
��E ��20H��IDVW� Q�E� Q�E�
��E ��20H��VORZ� Q�E� Q�E�
��F ��0H ���� ����

�
�)�ULER�GG$��� ��� ���� �����
��F ��0H ���� ����

�
�)�DUD�GG,��� ��� ���� �����
��F ��0H ���� ����

�
�)�ULER�GG,��� ��� ���� �����
$=7�� ��� ���� ����>���@

7DEHOOH��� 9HUWHLOXQJVNRHIIL]LHQWHQ� GHU� F\FOR6DO��
�)�DUD�� XQG� F\FOR6DO��
�)�ULER�1XFOHRWLGH���D�F�H�K����D�F����F�XQG���F
'LH�6WHLJHUXQJ�LQ�GHU�/LSRSKLOLH�LVW�VR�GUDPDWLVFK��GD��HLQH�]XYHUOlVVLJH�%HVWLPPXQJ�GHU�3&�
:HUWH�PLWWHOV�+3/&�$QDO\WLN�QLFKW�PHKU�P|JOLFK�LVW��7URW]GHP�]HLFKQHW�VLFK�KLHU�ZLH�DXFK
VFKRQ� LP�)DOO�GHU�F\FOR6DO�GG$03�3KRVSKDWWULHVWHU���H�K�GHU�7UHQG�DE��GD�� HLQ�VHN�%XW\O�
6XEVWLWXHQW� GLH� /LSRSKLOLH� GHU� 9HUELQGXQJ� VWlUNHU� HUK|KW� DOV� HLQ� WHUW�%XW\O�6XEVWLWXHQW�
:HLWHUKLQ�NDQQ�PDQ�DXV�GHQ�(UJHEQLVVHQ�LQ�7DEHOOH���HUNHQQHQ��GD��HLQ�VHN�%XW\O�5HVW�LQ�GHU
��3RVLWLRQ�GHV�DURPDWLVFKHQ�5LQJV�ZHVHQWOLFK� OLSRSKLOHU� LVW�� DOV�HLQ���VHN�%XW\O�6XEVWLWXHQW�
'XUFK� GHQ� 9HUJOHLFK� ]X� $=7� ��� ZHOFKHV� HLQHQ� ORJ3�:HUW� YRQ� ����>���@� EHVLW]W�� XQG� GLH
=HOOPHPEUDQ� DXVVFKOLH�OLFK� GXUFK� SDVVLYHQ� 7UDQVSRUW� SDVVLHUW�� NDQQ�PDQ� GDYRQ� DXVJHKHQ�
GD�� GLH� LQ� 7DEHOOH� �� JHQDQQWHQ� F\FOR6DO��
�)�DUD�� XQG� F\FOR6DO��
�)�ULER�GG$�
3KRVSKDWWULHVWHU� ��D�F�H�K� XQG� ��D�F� HEHQIDOOV� DXIJUXQG� LKUHU� ORJ3�:HUWH� SDVVLY� GLH
0HPEUDQ�GXUFKGULQJHQ�N|QQHQ�
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'LH�9HUWHLOXQJVNRHIIL]LHQWHQ�GHU�1XFOHRVLGH���� XQG���� XQWHUVFKHLGHQ� VLFK�QLFKW�ZHVHQWOLFK
����� ���������� �������ZRKLQJHJHQ� GLH� 3&�:HUWH� GHU� HQWVSUHFKHQGHQ� F\FOR6DO�7ULHVWHU���D�F
XQG���D�F�XP�HLQHQ�)DNWRU���YRQHLQDQGHU�DEZHLFKHQ��2IIHQVLFKWOLFK�WUDJHQ�GLH�YHUVFKLHGHQHQ
F\FOR6DO�0DVNHQ�HLQHQ�XQWHUVFKLHGOLFK�JUR�HQ�%HLWUDJ�]X�GHU�/LSRSKLOLH�GHU�7ULHVWHU�EHL�� MH
QDFKGHP�� XP�ZHOFKHV�1XFOHRVLG� HV� VLFK� KDQGHOW�� 'LHVH� %HREDFKWXQJ� NDQQ� DOOHUGLQJV� QRFK
QLFKW� HUNOlUW� ZHUGHQ�� +LHU]X� N|QQWHQ� FRPSXWHUJHVW�W]WH� 8QWHUVXFKXQJHQ� �0ROHFXODU
0RGHOOLQJ�� XQG� 105�6WXGLHQ� ZHLWHUKHOIHQ�� XP� HYHQWXHOOH� VWUXNWXUHOOH� 8QWHUVFKLHGH� GHU
9HUELQGXQJHQ�� GLH� ]X� XQWHUVFKLHGOLFKHU� /LSRSKLOLH� I�KUHQ� N|QQHQ�� DXI]XGHFNHQ��:HLWHUKLQ�
VLQG� KRKH� /LSRSKLOLHZHUWH� QLFKW� DXVVFKOLH�OLFK� I�U� HLQH� LQWUD]HOOXOlUH� $QUHLFKHUXQJ� GHV
:LUNVWRIIV� YHUDQWZRUWOLFK�� (LQH� GLUHNWH� .RUUHODWLRQ� ]ZLVFKHQ� /LSRSKLOLH� XQG� HUOHLFKWHUWHP
=HOOPHPEUDQWUDQSRUW� LVW� QLFKW� LPPHU� P|JOLFK�� ]XPDO� HLQ� VHKU� KRKHU� 3&�:HUW� HLQHU
9HUELQGXQJ�GLH�:DVVHUO|VOLFKNHLW� YHUULQJHUW� XQG� VRPLW� GLH�9HUDEUHLFKXQJ� HQRUP� HUVFKZHUW
ZLUG��'LHV�ZLUG�GHXWOLFK�� YHUJOHLFKW�PDQ�GHQ� ORJ3�:HUW�YRQ��
�)�DUD�GG$����PLW� GHP�YRQ
GG$�����
�)�DUD�GG$�LVW�OLSRSKLOHU�DOV�GG$������ �����>���@���� �����>���@���WURW]GHP�NDQQ�GG$��
ZHLWDXV�EHVVHU�LQ�GDV�=HOOLQQHUH�JHODQJHQ�DOV�)�DUD�GG$����>��@

������� +\GURO\VHNLQHWLNHQ�LQ�Zl�ULJHQ�3XIIHUV\VWHPHQ
'LH� F\FOR6DO��
�)�DUD�� XQG� F\FOR6DO��
�)�ULER�1XFOHRWLGH� ��D�F�H�K�� ��D�F�� ��F� XQG� ��F
ZXUGHQ�� ZLH� ]XYRU� DXFK� GLH� F\FOR6DO�GG$03�� XQG� F\FOR6DO�G�$03�7ULHVWHU� ��D�K� XQG
��D�G�� LQ� ZlVVULJHQ� 3XIIHUV\VWHPHQ� DXI� LKUH� +\GURO\VHHLJHQVFKDIWHQ� XQWHUVXFKW� �.DSLWHO
���������6HLWH������0DQ�YHUZHQGHWH�HLQHQ�3KRVSKDWSXIIHU�QDFK�6|UHQVHQ�������P0��S+�����
EHL�HLQHU�7HPSHUDWXU�YRQ�����&��'LH�'XUFKI�KUXQJ�GHU�+\GURO\VHNLQHWLNHQ�HUIROJWH�DQDORJ�]X
GHQ� LQ�.DSLWHO���������DXI�6HLWH����EHVFKULHEHQHQ�+\GURO\VHNLQHWLNHQ�I�U�GLH�F\FOR6DO�GG$�
XQG�F\FOR6DO�G�$�3KRVSKDWWULHVWHU�����������:LH�LQ�7DEHOOH���]XVDPPHQJHID�W�LVW�OLHJHQ�GLH
JHPHVVHQHQ�+DOEZHUWV]HLWHQ�GHU�3KRVSKDWWULHVWHU����XQG����]ZLVFKHQ�����XQG�������6WXQGHQ�
$XFK� KLHU� NRQQWH�� ZLH� VFKRQ� LP� )DOO� GHV� F\FOR6DO�GG$03�7ULHVWHUV� ��D� �VLHKH� .DSLWHO
���������6HLWH����E]Z��$EELOGXQJ�����6HLWH������GXUFK�&RLQMHNWLRQ�GHV�HQWVSUHFKHQGHQ�6DOLF\O�
DONRKROV���D� E]Z�� GHV� HQWVSUHFKHQGHQ�1XFOHRWLGV� ��� PLWWHOV� +3/&� QDFKJHZLHVHQ�ZHUGHQ�
GD�� XQWHU� GLHVHQ� %HGLQJXQJHQ� GDV� 1XFOHRWLG� �µ�)�DUD�GG$03� ��� IUHLJHVHW]W� ZLUG�� �VLHKH
$EELOGXQJ� ���� 6HLWH� ����� ,QWHUHVVDQWHUZHLVH� KDW� GLH� 6WHOOXQJ� GHV� )OXRUDWRPV� DQ� GHU� &�
�
3RVLWLRQ�GHU�5LERVH�NHLQHUOHL�$XVZLUNXQJHQ�DXI�GLH�6WDELOLWlW�GHU�7ULHVWHU��9HUJOHLFKW�PDQ�GLH
HUKDOWHQHQ�:HUWH�GHU�9HUELQGXQJHQ���F�XQG���F�E]Z����F�XQG���F�PLWHLQDQGHU��VR�Ol�W�VLFK
DX�HUGHP�IHVWVWHOOHQ��GD��DXFK�GHU�+HWHURF\FOXV�$GHQLQ�E]Z��+\SR[DQWKLQ�GLH�+DOEZHUWV]HLW
QLFKW�ZHVHQWOLFK�EHHLQIOX�W�
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$EELOGXQJ����+\GURO\VH� YRQ�F\FOR6DO��µ�)�DUD�GG$03���D� XQG�&RLQMHNWLRQHQ� YRQ���� XQG
��D�LQ�7%$3�3XIIHU
:LH�LQ�7DEHOOH���DXI�6HLWH����JH]HLJW�ZXUGH��VLQG�DOOHUGLQJV�GLH�+DOEZHUWV]HLWHQ�GHU�F\FOR6DO�
�
�)�GG$03�9HUELQGXQJHQ� ��� XQG� ��� XP� HWZD� GLH� +lOIWH� NOHLQHU�� DOV� GLH� GHU� F\FOR6DO�
GG$03�7ULHVWHU�����'DV�OHJW�GHQ�6FKOX��QDKH��GD��GDV�)OXRUDWRP�DQ�GHU�&�
�3RVLWLRQ��HLQHQ
DNWLYLHUHQGHQ� (IIHNW� DXI� GDV�+\GURO\VH]HQWUXP� DP� 3KRVSKDUDWRP� DXV�EW�� REZRKO� HV� VHFKV
%LQGXQJHQ�GDYRQ�HQWIHUQW�LVW��:LH�DXFK�LP�)DOO�GHU�F\FOR6DO�G�$03�7ULHVWHU���D�F�]X�VHKHQ
LVW�� VFKHLQW� DXFK� HLQH� 'RSSHOELQGXQJ� ]ZLVFKHQ� GHU� &�
� XQG� GHU� &�
�3RVLWLRQ� HLQHQ
DNWLYLHUHQGHQ�(IIHNW�DXV]X�EHQ��7DEHOOH����6HLWH�����
,P�)DOO�GHU�F\FOR6DO��
�)�DUD�GG$03�7ULHVWHU����XQG�F\FOR6DO��
�)�ULER�GG$03�'HULYDWH���
LVW�ZLHGHUXP�HLQH�$EKlQJLJNHLW�GHU�+DOEZHUWV]HLW�YRQ�GHQ�(LJHQVFKDIWHQ�GHV�'RQRUVXEVWLWX�
HQWHQ� LP� DURPDWLVFKHQ� 5LQJ� ]X� HUNHQQHQ�� $XI� +\GURO\VHH[SHULPHQWH� DOOHU� IOXRULHUWHQ
F\FOR6DO�9HUELQGXQJHQ� XQWHU� VDXUHQ� %HGLQJXQJHQ� ZXUGH� YHU]LFKWHW�� GD� LP� )DOO� GHU
1XFOHRVLGH��
�)�DUD�GG$����XQG��
�)�ULER�GG$����EHUHLWV�HLQH� H[WUHPH�KRKH�6lXUHVWDELOLWlW
GHU� JO\FRVLGLVFKHQ� %LQGXQJ� EHZLHVHQ� ZRUGHQ� LVW>��@� XQG� IROJOLFK� DXFK� GLH� HQWVSUHFKHQGHQ
F\FOR6DO�9HUELQGXQJHQ����XQG����GLHVH�(LJHQVFKDIW�EHLEHKDOWHQ�VROOWHQ��7URW]GHP�ZXUGH�DP
%HLVSLHO�GHV���0H�F\FOR6DO��
�)�DUD�GG$03�7ULHVWHUV���F�H[HPSODULVFK�GLH�+DOEZHUWV]HLW�LQ
HLQHP�*O\FLQ�+&O� 3XIIHU� ������P0�� ����&�� EHL� HLQHP� S+� YRQ� ���� XQG� ���� EHVWLPPW�� 'LH
'XUFKI�KUXQJ�GHU�+\GURO\VHNLQHWLNHQ�HUIROJWH�DQDORJ�]X�GHQ�LQ�.DSLWHO���������DXI�6HLWH���
EHVFKULHEHQHQ� +\GURO\VHNLQHWLNHQ� I�U� GLH� F\FOR6DO�GG$03�� XQG� F\FOR6DO�G�$03�7ULHVWHU
���������
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+DOEZHUWV]HLW��W�����LQ�ZlVVULJHQ3XIIHUV\VWHPHQ�������P0��EHL�����&�>K@
3KRVSKDWSXIIHU *O\FLQ�+&O

9HUELQGXQJ 6XEVWLWXHQW��5� S+���� S+���� S+����
��D + ��� ��� ���
��E ��20H ���� ��� ���
��F ��0H ���� �� ���
��H ��WHUW�%XW\O ����� ��� ���
��I ��VHN�%XW\O ���� ��� ���
��J ��WHUW�%XW\O ���� ��� ���
��K ��VHN�%XW\O ���� ��� ���

�
�)�DUD�GG$��� ��� ��� VWDELO>��@
��D + ��� ��� ���
��E ��20H��PL[� ���� ��� ���
��E ��20H��IDVW� ���� ��� ���
��E ��20H��VORZ� ��� ��� ���
�F ��0H ���� ��� ���

�
�)�ULER�GG$��� ��� ��� VWDELO>��@
��F ��0H ���� ��� ���
��F ��0H ���� ��� ���

7DEHOOH��� +DOEZHUWV]HLWHQ�GHU�F\FOR6DO�'HULYDWH���D�F�H�K����D�G����F�XQG���F
:LH�HUZDUWHW�NRQQWH�HLQ�%UXFK�GHU�JO\FRVLGLVFKHQ�%LQGXQJ�QLFKW�EHREDFKWHW�ZHUGHQ��MHGRFK
ZXUGH� HLQH� S+�:HUW� DEKlQJLJH� +\GURO\VH� GHV� 3KRVSKDWWULHVWHUV� GHWHNWLHUW�� 'HU
3KRVSKDWWULHVWHU���F�ZHLVW�HLQH�+DOEZHUWV]HLW�W����EHL�S+�����YRQ�����6WXQGHQ�DXI��'LH�VWDUNH
$EQDKPH�GHU�+DOEZHUWV]HLW�EHL�S+������W���� ����K�� LVW�GDEHL�GLH�)ROJH�GHU�VlXUHNDWDO\VLHUHQ
6SDOWXQJ� GHU� 3KRVSKDWHVWHUELQGXQJHQ�� ,P� )DOO� GHV� ��20H�F\FOR6DO��
�)�ULER�GG$�
3KRVSKDWWULHVWHUV���E� LVW�HV�JHOXQJHQ�GLH�EHLGHQ�'LDVWHUHRPHUH�]X�WUHQQHQ�XQG�VHSDUDW�HLQHU
+\GURO\VHNLQHWLN�LP�3KRVSKDWSXIIHU�EHL�S+�����DXV]XVHW]HQ��+LHUEHL�ZXUGH�IHVWJHVWHOOW��GD�
GDV� �IDVW��'LDVWHUHRPHU� XQWHU� GHQ� REHQ� JHQDQQWHQ� %HGLQJXQJHQ� VWDELOHU� LVW� DOV� GDV
HQWVSUHFKHQGH� �VORZ��'LDVWHUHRPHU�� 'LHVH� (UJHEQLVVH� GHFNHQ� VLFK� QLFKW� PLW� GHQ
%HREDFKWXQJHQ��GLH� LP�)DOO�GHU�YRQ�0��/RUH\�XQWHUVXFKWHQ�F\FOR6DO�G�703�9HUELQGXQJHQ
JHPDFKW� ZXUGHQ�>�������@� +LHU� ZDU� GDV� �VORZ��'LDVWHUHRPHU� PLW� 5S�.RQILJXUDWLRQ� DP
3KRVSKRUDWRP� GDV� VWDELOHUH� ,VRPHU�� 'D� GDV� (OXWLRQVYHUKDOWHQ� GHU� HLQ]HOQHQ� 'LDVWHUHRPHUH
QLFKW�HLQKHLWOLFK� LVW��PX���XP�GLHVH�%HREDFKWXQJHQ�PLWHLQDQGHU�YHUJOHLFKHQ�]X�N|QQHQ��GLH
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DEVROXWH�.RQILJXUDWLRQ���20H�F\FOR6DO��
�)�ULER�GG$03�9HUELQGXQJHQ���E� �IDVW��XQG���E
�VORZ�� EHVWLPPW�ZHUGHQ�� 'LHV� N|QQWH� GXUFK� HLQH� 5|QWJHQVWUXNWXUDQDO\VH� YRQ� (LQNULVWDOOHQ
GHU�VORZ��E]Z��IDVW�9HUELQGXQJHQ�HUPLWWHOW�ZHUGHQ��.ULVWDOOLVDWLRQVYHUVXFKH�GHU�9HUELQGXQJ
��E�ZXUGHQ�EHUHLWV�HUIROJUHLFK�GXUFKJHI�KUW��DOOHUGLQJV�NRQQWHQ�GLH�HUKDOWHQHQ�5HIOH[H�QLFKW
LQWHJULHUW� ZHUGHQ�� (LQH� ZHLWHUH�0|JOLFKNHLW� LVW� GHU� 9HUJOHLFK� HLQHU� 0RGHOOYHUELQGXQJ� PLW
EHNDQQWHU�.RQILJXUDWLRQ��%HUHLWV�LP�)DOO�GHU�F\FOR6DO�G�703�9HUELQGXQJHQ�ZXUGH�]XU�$XI�
NOlUXQJ�GHU�.RQILJXUDWLRQ�DP�3KRVSKRUDWRP�GLH�0RGHOOYHUELQGXQJ�F\FOR���&KORUVDOLJHQ\O��
����PHQWK\OPRQRSKRVSKDW�KLQ]XJH]RJHQ�>���@�'LH�YRQ�'U��:��/DX[�V\QWKHWLVLHUWH�9HUELQGXQJ
NRQQWH�� QDFK� GHU� 7UHQQXQJ� GHU� 'LDVWHUHRPHUHQ�� LQ� (LQNULVWDOOHQ� HUKDOWHQ� ZHUGHQ� XQG� PLW
+LOIH� YRQ�5|QWJHQVWUXNWXUDQDO\VH� HLQGHXWLJ� GHP�5S�� XQG� 6S�'LDVWHUHRPHU� ]XJHRUGQHW�ZHU�
GHQ��,Q�GHQ�DQVFKOLH�HQG�JHPHVVHQHQ�&'�6SHNWUHQ�NRQQWH�LQ�EH]XJ�DXI�GLH�.RQILJXUDWLRQ�DP
3KRVSKRUDWRP�HLQ�SRVLWLYHU�&RWWRQ�(IIHNW� I�U�GDV�6S�,VRPHU�EHVWLPPW�ZHUGHQ��ZlKUHQG�GDV
5S�,VRPHU�HLQHQ�QHJDWLYHQ�&RWWRQ�(IIHNW�]HLJWH�>���@

������� $QWL�+,9� $NWLYLWlW� GHU� F\FOR6DO��
�)�DUD�� XQG� F\FOR6DO��
�)�ULER�1XFOHRVLG�
0RQRSKRVSKDWH���D�F�H�K����D�F����F�XQG���F

,Q�=XVDPPHQDUEHLW�PLW�GHU�$UEHLWVJUXSSH�YRQ�3URI��'U��-DQ�%DO]DULQL�YRP�5HJD�,QVWLWXWH�IRU
0HGLFDO� 5HVHDUFK�� LQ� /HXYHQ� �%HOJLHQ��� ZXUGHQ� GLH� F\FOR6DO��
�)�DUD�GG$03�'HULYDWH
��D�F�H�K�� GLH� F\FOR6DO��
�)�ULER�GG$03�9HUELQGXQJHQ� ��D�F� VRZLH� GLH� F\FOR6DO��
�)�
GG,03�'HULYDWH���F�XQG���F�DXI� LKUH� LQ�YLWUR�DQWL�+,9�$NWLYLWlW� LQ�=HOONXOWXUHQ�XQWHUVXFKW�
$XFK� LQ� GLHVHP� )DOO� GLHQWH� HLQH� :LOGW\S]HOOLQLH� KXPDQHU� 7�/\PSKR]\WHQ� �&(0���� DOV
7HVWV\VWHP��'LH�F\FOR6DO�9HUELQGXQJHQ���D����D����F����F�XQG���F�ZXUGHQ�]XVlW]OLFK�JHJHQ
GDV�0RORQH\�PXULQH�VDUFRPD�9LUXV� �069�� LQ�&�+��7��HPEU\RQDOHQ�)LEUREODVWHQ�JHWHVWHW�
'LH�&(0���=HOOHQ�ZXUGHQ�PLW�+,9���XQG�+,9���LQIL]LHUW��'LH�(&����XQG�&&���:HUWH�VLQG�LQ
7DEHOOH���]XVDPPHQJHID�W��=XVlW]OLFK�ZXUGHQ�GLH�HQWVSUHFKHQGHQ�1XFOHRVLGH��
�)�DUD�GG$
�����
�)�ULER�GG$������
�)�DUD�GG,����XQG��
�)�ULER�GG,����DOV�9HUJOHLFKVVXEVWDQ]HQ�JHWHVWHW�
:LH� GLH� (UJHEQLVVH� DXV� 7DEHOOH� �� ]HLJHQ�� LVW� HLQH� 9HUEHVVHUXQJ� GHU� DQWLYLUDOHQ� $NWLYLWlW
F\FOR6DO��
�)�GG$03�3URGUXJV�LP�9HUJOHLFK�]X�GHQ�HQWVSUHFKHQGHQ�1XFOHRVLGHQ�HLQJHWUHWHQ�
'LH�F\FOR6DO��
�)�DUD�GG$03�9HUELQGXQJHQ���D�F�H�K�VLQG������PDO�DNWLYHU�DOV�GDV�1XFOHR�
VLG�����ZlKUHQG� GLH� F\FOR6DO��
�)�ULER�GG$03�3URGUXJV���D�F� HLQH�9HUEHVVHUXQJ� GHU� DQWL�
+,9�$NWLYLWlW� XP� HLQHP� )DNWRU� !� ������ LP�9HUJOHLFK� ]X� GHP� LQDNWLYHQ� �
�)�ULER�GG$� ��
DXIZHLVHQ�
'LHV� LVW� ZLH� VFKRQ� LP� )DOO� GHU� QLFKW�IOXRULHUWHQ� F\FOR6DO�GG$03�� XQG� F\FOR6DO�G�$03�
9HUELQGXQJHQ����XQG����DXVVFKOLH�OLFK�DXI�GLH�VHOHNWLYH�)UHLVHW]XQJ�GHV��
�0RQRSKRVSKDWHV
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XQG� VRPLW� DXI� HLQHQ� HUIROJUHLFKHQ�$'$�%\SDVV� ]XU�FN]XI�KUHQ��:LH� VLFK� DEHU� VSlWHU�QRFK
]HLJHQ�ZLUG�H[LVWLHUW� LP�)DOO�GHU��µ�)OXRU�1XFOHRVLGH����XQG���� �HLQ�ZHLWHUHU�PHWDEROLVFKHU
Ä)ODVFKHQKDOV³�GHU�GXUFK�GLH�F\FOR6DO�9HUELQGXQJHQ���F����F����F�XQG���F�ORNDOLVLHUW�ZHUGHQ
NRQQWH�
:LH�LQ�7DEHOOH���DXI�6HLWH����]X�VHKHQ�Ol�W�VLFK�NHLQHUOHL�$EKlQJLJNHLW�]ZLVFKHQ�GHQ�'RQRU�
HLJHQVFKDIWHQ� GHV� 6XEVWLWXHQWHQ� GHV� DURPDWLVFKHQ� 5LQJV� XQG� GHU� DQWLYLUDOHQ� $NWLYLWlW
IHVWVWHOOHQ�� 'LH� EHLGHQ� �
�)�ULER�1XFOHRVLGH� ��� XQG� ��� VLQG� ZLH� HUZDUWHW� RKQH� MHJOLFKHV
DQWLYLUDOH�3RWHQWLDO� �(&���!�����m0���KLQJHJHQ�ZHLVHQ�GLH�(&���:HUWH�GHU�EHLGHQ��
�)�DUD�
1XFOHRVLGH����XQG����JHJHQ�+,9���XQG�+,9���HLQHQ�lKQOLFKHQ�:HUW�DXI��(&��� �������m0��
'LHVH�:HUWH�VWLPPHQ�JXW�PLW�GHQ�JHIXQGHQHQ�+,9�$NWLYLWlWHQ�LQ�07���=HOOHQ��EHUHLQ��(&��

FD�����m0��>��@�,P�JOHLFKHQ�=HOODVVD\�ZHLVW�GG$���HLQHQ���IDFK�K|KHUHQ�:HUW�DXI��DOV�)�DUD�
GG$����� REZRKO�PDQ� LQWUD]HOOXOlU� HLQH� K|KHUH� �
�)�DUD�GG$'3�� XQG� �
�)�DUD�GG$73�.RQ�
]HQWUDWLRQ�HUZDUWHQ�VROOWH��'HQ�*UXQG�I�U�GLHVH�$QQDKPH�]HLJW�HLQ�([SHULPHQW�DQ�02/7��
=HOOHQ��LQ�GHP�GLH�.RQ]HQWUDWLRQ�DQ�'LSKRVSKDW�XQG�7ULSKRVSKDW�LQ�GHU�=HOOH�LQ�$EKlQJLJNHLW
YRQ�GHU�=HLW�XQWHUVXFKW�ZXUGH��+LHUEHL�ZXUGHQ�LQQHUKDOE�HLQHV�EHVWLPPWHQ�=HLWUDXPV�LP�9HU�
JOHLFK� ]X� GG$'3��� XQG� GG$73���� HLQ� ���� E]Z�� ��IDFK� K|KHUHU� /HYHO� DQ� �
�)�DUD�GG$'3
E]Z���
�)�DUD�GG$73����JHIXQGHQ�>��@
,QWHUHVVDQW� LVW�DXFK��GD��GLH�HUKDOWHQHQ�DQWLYLUDOHQ�$NWLYLWlWHQ�JHJHQ�EHU�+,9���XQG�+,9��
XQG�GHU�6HOHNWLYLWlWVLQGH[��6,��VRZRKO� LP�)DOO�GHU�F\FOR6DO��
�)�DUD�GG$03�7ULHVWHU����DOV
DXFK� EHL� GHU� ��0H�F\FOR6DO��
�)�DUD�GG,03�9HUELQGXQJ� ��F� LQ� GHP� %HUHLFK� YRQ� GG$� �
OLHJHQ�� 'LH� 9HUELQGXQJHQ� ��H�K� VLQG�� REZRKO� VLH� DXIJUXQG� GHU� WHUW�%XW\O� XQG� VHN�%XW\O�
6XEVWLWXHQWHQ�LP�DURPDWLVFKHQ�5LQJ�HLQH�H[WUHP�KRKH�/LSRSKLOLH�DXIZHLVHQ��7DEHOOH����6HLWH
�����JOHLFKHUPD�HQ�DQWLYLUDO�DNWLY��ZLH�GLH�UHVWOLFKHQ�9HUELQGXQJHQ���D�F��'LH�(UK|KXQJ�GHU
/LSRSKLOLH� GXUFK� YHUVFKLHGHQHQ� 6XEVWLWXHQWHQ� KDW� DOVR� ZHGHU� SRVLWLYH� QRFK� QHJDWLYH
$XVZLUNXQJHQ�DXI�GDV�ELRORJLVFKH�3RWHQWLDO�
:LH� ELVKHU� I�U� F\FOR6DO�3UR�1XFOHRWLGH� DXVVFKOLH�OLFK� EHREDFKWHW�� LVW� DXFK� LP� )DOO� GHU
'HULYDWH� ��D�F�H�K� NHLQHUOHL� .RUUHODWLRQ� ]ZLVFKHQ� 3&�:HUW� XQG� ELRORJLVFKHU� $NWLYLWlW
IHVW]XVWHOOHQ��'HVZHLWHUHQ�ZXUGHQ� GLH� DQWLYLUDOHQ�$NWLYLWlWHQ� GHU� JHWUHQQWHQ�'LDVWHUHRPHUH
GHU� ��20H�F\FOR6DO��
�)�ULER�GG$03�9HUELQGXQJ� ��E� EHVWLPPW�� 0DQ� HUNHQQW�� GD�� GDV
�IDVW��'LDVWHUHRPHU� DNWLYHU� DOV� GDV� ÄVORZ³�'LDVWHUHRPHU�� 'LHVH� %HREDFKWXQJ� LVW
XQJHZ|KQOLFK�� GD� LP� )DOOH� GHU� JHWUHQQWHQ� F\FOR6DO�G�703�7ULHVWHU� GDV� �VORZ�� HOXLHUHQGH
'LDVWHUHRPHU��5S��LQ�DOOHQ�)lOOHQ�DNWLYHU�LVW�DOV�GDV��IDVW��HOXLHUHQGH��6S��'LDVWHUHRPHU�>�������@
'DEHL�KDW�PDQ�HLQHQ�)DNWRU�YRQ���ELV����EHREDFKWHQ�N|QQHQ��$OOHUGLQJV�LVW�]X�EHGHQNHQ��GD�
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VLFK�GLH�(OXWLRQVHLJHQVFKDIWHQ� GHU�5S�� XQG�6S�'LDVWHUHRPHUH� YRQ���E� LP�9HUJOHLFK� ]X� GHQ
F\FOR6DO�G�703�7ULHVWHU�YHUlQGHUW�KDEHQ�

$QWLYLUDOH�$NWLYLWlW�(&��>m0@
=\WRWR[L]LWlW

9HUE� 6XEVW� &(0��+,9�� &(0��+,9�� &�+��7�069 &(0��
&&���>m0@

&�+��7�
0&&�>m0@

6,�&(0�
��D + ���� ���� ��� ��� !��� ��
��E ��20H ���� ���� ��� ��� ��� ��
��F ��0H ���� ��� ��� ��� ��� ��
��H ��WHUW�%XW\O ��� ��� ��� ���� ��� ��
��I ��VHN�%XW\O ��� ��� ��� ���� ��� ��
��J ��WHUW�%XW\O ��� ��� ��� ���� ��� ��
��K ��VHN�%XW\O ��� ��� ��� ���� ��� ��
�����
�)�DUD�GG$� �� ���� !��� !���� !��� !����
��D + ���� ���� ��� !���� !��� !���
��E ��20H��P� ���� ���� ��� !���� ��� !���
��E ��20H��I� ���� ���� ��� ��� ��� ���
��E ��20H��V� ���� ���� ��� !���� ��� ���
��F ��0H ���� ���� ���� ��� !��� ��
�����
�)�ULER�GG$� !���� !���� !��� !���� !��� !��
��F ��0H ���� ���� !��� �� !��� ��
�����
�)�DUD�GG,� ���� ���� !��� !���� !��� !����
��F ��0H ���� ���� !��� !���� !��� ��
�����
�)�ULER�GG,� !���� !���� !��� !���� !��� ��

���GG$� ���� ���� ���� !���� !��� !���
���GG,� ��� ��� !��� ��� !��� ��

7DEHOOH��� $QWLYLUDOH� $NWLYLWlW� GHU� �
�IOXRULHUWHQ� F\FOR6DO�9HUELQGXQJHQ� ��D�F�H�K���D�F����F�XQG���F
%HVRQGHUV� LQWHUHVVDQW� VLQG� GLH� (UJHEQLVVH� GHU� F\FOR6DO��
�)�ULER�GG$03�7ULHVWHU� ���� ,P
*HJHQVDW]� ]X� GHP� 1XFOHRVLG� �
�)�ULER�GG$� ��� ]HLJHQ� DOOH� �
�)�ULER�'HULYDWH� DQWLYLUDOH
$NWLYLWlW� �(&���  � ������ m0�� VRZRKO� LQ� +,9��� DOV� DXFK� LQ� +,9��� LQIL]LHUWHQ� &(0���
/\PSKR]\WHQ��%HL�GHQ�9HUELQGXQJHQ���D�F�LVW�DXFK�KLHU�ZLHGHUXP�HLQH�.RUUHODWLRQ�]ZLVFKHQ
GHQ� 6XEVWLWXHQWHQ� GHU� F\FOR6DO�0DVNH� XQG� GHU� DQWLYLUDOHQ� $NWLYLWlW� QLFKW� P|JOLFK�� 'DV
DNWLYVWH� 3UR�1XFOHRWLG� LQ� GLHVHU� 5HLKH� LVW� GLH� ��0HWK\O�VXEVWLWXLHUWH� 9HUELQGXQJ� ��F�� 'DV
F\FOR6DO�.RQ]HSW�LVW�GHPQDFK�LQ�GHU�/DJH��GDV�JlQ]OLFK�LQDNWLYH�1XFOHRVLG��
�)�ULER�GG$���
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LQ�HLQH�DQWLYLUDO�DNWLYH�9HUELQGXQJ�]X�YHUZDQGHOQ��'LH�HUKDOWHQHQ�(&���:HUWH�GHU�F\FOR6DO�
�
�)�ULER�GG$03�7ULHVWHU����]HLJHQ�HLQH�����PDO�K|KHUH�$NWLYLWlW�DOV�I�U�GDV�1XFOHRVLG��
�)�
DUD�GG$� ���� ZHOFKHV� ]ZLVFKHQ]HLWOLFK� EHUHLWV� GLH� NOLQLVFKH� 3KDVH� ,� HUIROJUHLFK� EHVWDQGHQ
KDW�>��@�7URW]GHP�ILQGHW�PDQ�]ZLVFKHQ�GHQ�F\FOR6DO�)�DUD��XQG�GHQ�F\FOR6DO�)�ULER�GG$03�
9HUELQGXQJHQ� ��D�F�H�K� XQG� ��D�F� LPPHU� QRFK� HLQHQ� ���� IDFKHQ� 8QWHUVFKLHG� LP� ELR�
ORJLVFKHQ� 3RWHQWLDO�� 'LHVHU� 8QWHUVFKLHG� LVW� H[DNW� GHU� JOHLFKH�� GHQ� +�� 0LWVX\D� XQG� 9�(�
0DUTXH]� I�U� GLH� ,&���:HUWH� GHU� HQWVSUHFKHQGHQ� 7ULSKRVSKDWH� �
�)�DUD�GG$73� ��� ����m0�
XQG��
�)�ULER�GG$73��������m0��DXI�LVROLHUWHU��UHNRPELQDQWHU�57�JHIXQGHQ�KDEHQ�>���@�'LHVH
%HREDFKWXQJ�N|QQWH�GDUDXI�]XU�FN]XI�KUHQ�VHLQ��GD��GLH�3KRVSKRU\OLHUXQJ�]XP�7ULSKRVSKDW
XQDEKlQJLJ�YRQ�GHU�.RQILJXUDWLRQ�GHV�)OXRUDWRPV�DQ�GHU�&�
�3RVLWLRQ�LVW��2IIHQVLFKWOLFK�OLHJW
GHU�OLPLWLHUHQGH��6FKULWW�LP�0HWDEROLVPXV�GHV��
�)�ULER�GG$V����DQ�HLQHU�DQGHUHQ�6WHOOH��0LW
+LOIH�GHV�F\FOR6DO�.RQ]HSWHV�ZXUGH�YHUVXFKW�� GLHVH�PHWDEROLVFKH�%ORFNDGH� ]X� ORNDOLVLHUHQ�
=X� GHQ� ELVKHULJHQ� hEHUOHJXQJHQ� LVW� HV� ZHLWHUKLQ� ZLFKWLJ�� GLH� DQWLYLUDOHQ� $NWLYLWlWHQ� GHU
F\FOR6DO��
�)�GG,03�9HUELQGXQJHQ���F�XQG���F�LP�9HUJOHLFK�]X�GHQ�1XFOHRVLGHQ��
�)�ULER�
GG,����XQG��
�)�DUD�GG,����XQG�]X�GHQ�HQWVSUHFKHQGHQ�F\FOR6DO��
�)�GG$03�9HUELQGXQJHQ
��F�XQG���F�KLQ]X]X]LHKHQ��'D��GLH�EHLGHQ�HQ]\PDWLVFKHQ�5HDPLQLHUXQJVVFKULWWH�YRQ��
�)�
GG,03�]X� �
�)�GG$03�QXU� LP�)DOO� GHU� ULER�9HUELQGXQJ�QLFKW� HIIL]LHQW� DEOlXIW��ZLUG� GXUFK
9HUJOHLFK� GHU� DQWLYLUDOHQ�'DWHQ� GHU�9HUELQGXQJHQ���F� ������m0�� XQG���F� ������m0�� E]Z�
��F�������m0��XQG���F�����m0��GHXWOLFK�
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$EELOGXQJ���� /LPLWLHUHQGH�6FKULWWH�LP�0HWDEROLVPXV�YRQ��
�)�DUD�GG$����XQG��
�)�ULER�GG$���
'LH� F\FOR6DO��
�)�DUD�9HUELQGXQJHQ� ��F� XQG� ��F� ZHLVHQ� QDKH]X� LGHQWLVFKH� DQWL�+,9�
$NWLYLWlWHQ� DXI�� ZDV� I�U� HLQH� HIIHNWLYH� 8PZDQGOXQJ� YRQ� �
�)�DUD�GG,03� ��� ]X� �
�)�DUD�



���5HVXOWDWH�XQG�'LVNXVVLRQHQ ��

GG$03����GXUFK�GLH�EHLGHQ�(Q]\PH�$66�XQG�$6/�VSULFKW��.DSLWHO��������6HLWH������,P�)DOO
GHU�ULER�9HUELQGXQJHQ���F�XQG���F�ZHLVW�GHU�9HUOXVW�DQ�DQWLYLUDOHU�$NWLYLWlW�LP�)DOO�YRQ���
0H�F\FOR6DO��
�)�ULER�GG,03���F�GDUDXI�KLQ��GD��GLH�8PZDQGOXQJ�YRQ��
�)�ULER�GG,03���
]X� �
�)�ULER�GG$03� ��� VHKU� LQHIIHNWLY� LVW�� (LQ� ZHLWHUHU� OLPLWLHUHQGHU� 6FKULWW� LVW� GLH
3KRVSKRU\OLHUXQJ�YRQ��
�)�ULER�GG,����]X��
�)�ULER�GG,03����GXUFK�GLH��
�1XFOHRWLGDVH�
'LHV� ZLUG� GHXWOLFK�� YHUJOHLFKW� PDQ� GLH� DQWLYLUDOHQ� 'DWHQ� GHV� F\FOR6DO��
�)�ULER�GG,03�
7ULHVWHUV���F�����m0��PLW�GHQ�DQWLYLUDOHQ�'DWHQ�GHV�1XFOHRVLGV���������!�����m0���'DV�DQWL�
+,9�LQDNWLYH� �
�)�ULER�GG,���� NDQQ��ZLH� LQ�7DEHOOH� �� ]X� VHKHQ� LVW�� HUVW�PLW�+LOIH� F\FOR6DO�
.RQ]HSWHV�XQG�GHU�HQWVSUHFKHQGHQ�9HUELQGXQJ���F�DQWLYLUDOHV�3RWHQWLDO�DXIEDXHQ��GD�GDGXUFK
GHU� SKRVSKRU\OLHUHQGH� 6FKULWW� ]XP� �
�)�ULER�GG,03� ��� XPJDQJHQ� ZLUG�� 'LHVHU� 9HUOXVW� DQ
$NWLYLWlW� GXUFK� HLQH� LQHIIHNWLYH� 3KRVSKRU\OLHUXQJ� GXUFK� GDV� (Q]\P� �
�1XFOHRWLGDVH�� ZLUG
DXFK� EHL� GHU�8PZDQGOXQJ� � YRQ� �
�)�DUD�GG,���� ]X� �
�)�DUD�GG,03���� GHXWOLFK�� YHUJOHLFKW
PDQ� GLH� DQWLYLUDOHQ� 'DWHQ� GHV� F\FOR6DO��
�)�DUD�GG,03�7ULHVWHUV� ��F� ������m0�� PLW� GHQ
DQWLYLUDOHQ�'DWHQ�GHV�1XFOHRVLGV����������m0���$EELOGXQJ�����6HLWH�����
=XVDPPHQIDVVHQG�OlVVW�VLFK�IHVWVWHOOHQ��GD��GXUFK�GLH�6\QWKHVH�GHU�F\FOR6DO�3KRVSKDWWULHVWHU
��F�� ��F�� ��F� XQG� ��F� XQG� GHQ� 9HUJOHLFK� GHU� DQWLYLUDOHQ� $NWLYLWlWHQ� XQWHUHLQDQGHU�� HLQH
OLPLWLHUWH�8PZDQGOXQJ� LQQHUKDOE�GHV�YLHUVWXILJHQ�8PZHJV� LP�0HWDEROLVPXV�QDFKJHZLHVHQ
ZHUGHQ� NRQQWH�� :HLWHUKLQ� LVW� HV� HLQH� hEHUOHJXQJ� ZHUW�� LQZLHZHLW� GDV� (Q]\P� $GHQRVLQ�
'HVDPLQDVH��$'$��DQ�GHU�PHWDEROLVFKHQ�%ORFNDGH�EHWHLOLJW� LVW��8P�GLHVHV�KHUDXV]XILQGHQ�
ZXUGHQ�9HUVXFKH�]XU�HQ]\PDWLVFKHQ�6WDELOLWlW�PLWWHOV�89�6SHNWURVNRSLH�GXUFKJHI�KUW��GHUHQ
5HVXOWDWH�LP�QlFKVWHQ�.DSLWHO�DXVI�KUOLFK�EHVFKULHEHQ�ZHUGHQ�

������� (Q]\PDWLVFKH�6WDELOLWlW
:LH�LQ�.DSLWHO�������DXI�6HLWH����EHUHLWV�HUZlKQW�ZXUGH��ZHUGHQ�DXFK��
�)�DUD�GG$����XQG��
�
)�ULER�GG$� ��� GXUFK� GHVDPLQLHUHQGH� (Q]\PH� ]X� LKUHQ� +\SR[DQWKLQ� 'HULYDWHQ� DEJHEDXW�
$XIJUXQG� GLHVHU� HQ]\PDWLVFKHQ� 5HDNWLRQ� P�VVHQ�� ZLH� LP� YRUDXVJHJDQJHQHQ� .DSLWHO� EH�
VFKULHEHQ�ZXUGH��ZHLWHUH��]�7��OLPLWLHUHQGH�6FKULWWH�GXUFKODXIHQ�ZHUGHQ��XP�GDV�7ULSKRVSKDW
]X� JHQHULHUHQ�� 6LH� EHGHXWHQ� ]ZDQJVOlXILJ� HLQHQ� 9HUOXVW� GHV� ELRORJLVFKHQ� 3RWHQWLDOV�� $XV
*U�QGHQ�� GLH� EHUHLWV� LQ� .DSLWHO� ������ DXI� 6HLWH� ��� EHVFKULHEHQ� VLQG�� ZXUGHQ� H[HPSODULVFK
VRZRKO�GLH���0H�F\FOR6DO��
�)�GG$03�9HUELQGXQJHQ���F�XQG���F��DOV�DXFK�GLH�HQWVSUHFKHQ�
GHQ�1XFOHRVLGH� �
�)�DUD�GG$���� XQG� �
�)�ULER�GG$���� XQG� GDV� �
�0RQRSKRVSKDW� �
�)�DUD�
GG$03� ��� DXI� LKUH� HQ]\PDWLVFKH� 6WDELOLWlW� JHJHQ�EHU� $GHQRVLQ�'HVDPLQDVH� �$'$�� (&
��������� E]Z�� $GHQRVLQPRQRSKRVSKDW�'HVDPLQDVH� �$03'$�� (&� ��������� JHWHVWHW�� 'LH� HQ�



�� ���5HVXOWDWH�XQG�'LVNXVVLRQHQ

]\PDWLVFKHQ� 6WXGLHQ� ZXUGHQ�� ZLH� EHUHLWV� LQ� .DSLWHO� ������ DXI� 6HLWH� ��� EHVFKULHEHQ�� XQWHU
LGHQWLVFKH�%HGLQJXQJHQ�GXUFKJHI�KUW�
'LH�EHLGHQ�1XFOHRVLGH����XQG����ZXUGHQ�PLW�QXU������8�$'$�YHUVHW]W��GD�HLQH�YROOVWlQGLJH
'HVDPLQLHUXQJ�GHV��
�)�ULER�GG$����EHUHLWV�QDFK�����PLQ��GHV��
�)�DUD�GG$����EHUHLWV�QDFK
���PLQ� ]X� EHREDFKWHQ�ZDU� �VLHKH�.DSLWHO� �� �$QKDQJ��� ���$EELOGXQJ��� 'LH� H[WUHP� VFKQHOOH
'HVDPLQLHUXQJ�YRQ��
�)�ULER�GG$���� LP�9HUJOHLFK�]X�GG$������PLQ���G�$���� ����PLQ��XQG
�
�)�DUD�GG$��������PLQ��LVW�K|FKVWZDUVFKHLQOLFK�DXI�GLH�.RQIRUPDWLRQ�GHV�=XFNHUULQJV�GHV
�
�)�ULER�GG$V� ]XU�FN]XI�KUHQ�'DV�(Q]\P�$GHQRVLQ�'HVDPLQDVH� �$'$�� VFKHLQW� HLQH�&�
�
HQGR�.RQIRUPDWLRQ� �1RUWK���ZLH� VLH� LP��
�)OXRU�ULER�=XFNHUULQJHQ� �.DSLWHO��������6HLWH����
XQG�EHL�GG$���YRUNRPPW��]X�EHYRU]XJHQ���
�)�DUD�GG$����ZHOFKHV�]XP�+DXSWWHLO�DXV�HLQHU
&�
�HQGR�.RQIRUPDWLRQ��6RXWK��EHVWHKW��.DSLWHO��������6HLWH������E]Z��1XFOHRVLGH�GLH�NHLQHU�
OHL�NRQIRUPDWLYHQ�3UlIHUHQ]�GHV�5LERVHULQJV�EHVLW]HQ��G�$�����ZHUGHQ�ZHQLJHU�HIIL]LHQW�GHV�
DPLQLHUW��'LH�KLHU�JHPDFKWHQ�%HREDFKWXQJHQ�VLQG�LGHQWLVFK�PLW�NLQHWLVFKHQ�XQG�VWUXNWXUHOOHQ
8QWHUVXFKXQJHQ�NRQIRUPDWLY�HLQJHVFKUlQNWHU�1XFOHRVLGH��GLH�9�(��0DUTXH]�HW�DO��SDUDOOHO�]X
GHQ� KLHU� GLVNXWLHUWHQ� 6WXGLHQ� JHPDFKW� KDEHQ�>��@� :HLWHUKLQ� ZXUGH� GLH� $EEDXUHDNWLRQ� YRQ
�µ�)�DUD�GG$03� ��� ]X� �µ�)�DUD�GG,03� ��� PLWWHOV� $03'$� �EHU� HLQHQ� =HLWUDXP� YRQ
����PLQ� XQWHUVXFKW�� +LHUEHL� ZXUGH� HLQH� ����LJH� 'HVDPLQLHUXQJ� YRQ� ��� ]X� ��� EHREDFKWHW
�VLHKH�.DSLWHO����$QKDQJ������$EELOGXQJ���,P�9HUJOHLFK�]X�GG$03���ZLUG��µ�)�DUD�GG$03
��� VFKQHOOHU�GHVDPLQLHUW�� DOOHUGLQJV� LVW� LP�9HUJOHLFK� ]X� GHP�QDW�UOLFKHQ�6XEVWUDW� �µ�G$03
GLH�'HVDPLQLHUXQJ�YRQ����LPPHU�QRFK�H[WUHP�YHUODQJVDPW��ZDV�DXI�GLH�VWUXNWXUHOOHQ�8QWHU�
VFKLHGH�]XU�FN]XI�KUHQ�LVW�
:LH�VFKRQ�LP�)DOO�GHU���0H�F\FOR6DO�GG$03��XQG�F\FOR6DO�G�$03�9HUELQGXQJHQ���F�XQG
��F� JH]HLJW�ZHUGHQ� NRQQWH�� LVW� DXFK� LP�)DOO� GHU� �
�IOXRULHUWHQ� ��0H�F\FOR6DO�GG$03�'HUL�
YDWH� ��F� XQG� ��F� NHLQHUOHL� 'HVDPLQLHUXQJ� GXUFK� $'$� �����8� $'$�� E]Z�� $03'$� ���8
$03'$��LQQHUKDOE�YRQ�����PLQ�]X�EHREDFKWHQ��VLHKH�.DSLWHO����$QKDQJ������XQG����$EELOG�
XQJ���$XFK�KLHU�ZXUGHQ�YRU�XQG�QDFK�GHU�(Q]\P]XJDEH�89�6SHNWUHQ�DXIJHQRPPHQ��ZHOFKH
GXUFK� HLQH� 9HUlQGHUXQJ� GHV� $EVRUSWLRQVPD[LPXPV� �l$GHQLQ�� ���� QP�� l+\SR[DQWKLQ�� ���� QP�
HLQH� 'HVDPLQLHUXQJ� GHU� ��0H�F\FOR6DO��
�)�GG$03�9HUELQGXQJHQ� ��F� XQG� ��F� VLFKWEDU
PDFKHQ� Z�UGHQ�� 8P� VLFKHU]XVWHOOHQ�� GD�� LQKLELWRULVFKH� (IIHNWH� GHU� XQWHUVXFKWHQ� ��0H�
F\FOR6DO�'HULYDWH� EHL� GHP� ([SHULPHQW� NHLQH� 5ROOH� VSLHOHQ� ZXUGH� ]XQlFKVW� GHU� ��0H�
F\FOR6DO��
�)�DUD�GG$�3KRVSKDWWULHVWHU� ��F� ]XVDPPHQ� PLW� ��8� $03'$� LQ� HLQHP� ���P0
3KRVSKDWSXIIHU� I�U� ���PLQ� LQNXELHUW�� =X� GHQ� =HLWSXQNWHQ� W���� XQG� W����� ZXUGHQ�ZLHGHUXP
89�6SHNWUHQ� JHPHVVHQ�� +LHUEHL� NRQQWH� HEHQIDOOV� NHLQHUOHL� 9HUVFKLHEXQJ� GHV� $EVRUSWLRQ�
PD[LPXV�YRQ�����QP�IHVWJHVWHOOW�ZHUGHQ�� ,P�$QVFKOX��GDUDQ�ZXUGH�GDV�QDW�UOLFKH�6XEVWUDW



���5HVXOWDWH�XQG�'LVNXVVLRQHQ ��

GHU� $03'$� ��
�G$03�� KLQ]XJHJHEHQ�� 0DQ� EHREDFKWHWH� HLQHQ� ]�JLJHQ� $EIDOO� GHU� $E�
VRUSWLRQ�EHL�����QP�LQQHUKDOE�YRQ���6WXQGHQ��VLHKH�.DSLWHO����$QKDQJ���$EELOGXQJ���XQG����
,QQHUKDOE�HLQHU�6WXQGH�ZXUGHQ�GDEHL�HWZD������GHV�KLQ]XSLSHWWLHUWHQ��
�G$03�GHVDPLQLHUW�
'DV� (Q]\P�ZDU� VRPLW� QRFK� LQ� GHU� /DJH� �
�G$03� ]X� �
�G,03� XP]XVHW]HQ�� %HU�FNVLFKWLJW
PDQ� HLQHQ� $EIDOO� GHU� (Q]\PDNWLYLWlW� ZlKUHQG� GHU� HLQVW�QGLJHQ� ,QNXEDWLRQ� EHL� HLQHU
7HPSHUDWXU�YRQ�����&�XQG�HWZDLJHU�6FKZDQNXQJHQ�GHU�(Q]\PNRQ]HQWUDWLRQ�LQ�XQWHUVFKLHG�
OLFK� YHUZHQGHWHQ� (Q]\P�&KDUJHQ�� VR� NRUUHOLHUW� GDV� HUKDOWHQH� (UJHEQLV� JXW� PLW� GHQ� ]XYRU
JHPDFKWHQ�%HREDFKWXQJHQ�RKQH�7ULHVWHU]XVDW]��VLHKH�.DSLWHO����$QKDQJ���$EELOGXQJ�����%HL
OHW]WHUHP�9HUVXFK�ZXUGH� �
�G$03� LQQHUKDOE� HLQHU�6WXQGH� YROOVWlQGLJ� GHVDPLQLHUW� ��������
'LHV�ZHLVW�HLQGHXWLJ�GDUDXI�KLQ��GD��GLH�F\FOR6DO�'HULYDWH�QLFKW�DOV�,QKLELWRUHQ�GHU�$03'$
ZLUNHQ�
,P� *HJHQVDW]� GD]X� NRQQWH� I�U� GDV� 1XFOHRWLG� �
�)�DUD�GG$03� ��� HLQ� $EEDX� ]X� �
�)�DUD�
GG,03� ��� GXUFK� GDV� (Q]\P� $03'$� EHREDFKWHW� ZHUGHQ� �VLHKH� .DSLWHO� �� �$QKDQJ��
$EELOGXQJ� ���� %HGLQJW� GXUFK� GLH� VWUXNWXUHOOHQ� 8QWHUVFKLHGH� YRQ� �
�)�DUD�GG$03� ��� LP
9HUJOHLFK�]X�GHP�QDW�UOLFKHQ�6XEVWUDW��
�'HVR[\DGHQRVLQ��
�PRQRSKRVSKDW���
�G$03��ZLUG
GDV� �
�IOXRULHUWH�1XFOHRWLG� DOOHUGLQJV� LQ� GHP� XQWHUVXFKWHQ� =HLWUDXP� �����PLQ�� QXU� ]X� HWZD
������GHVDPLQLHUW��ZlKUHQ��
�G$03�EHUHLWV�QDFK�HLQHU�6WXQGH�YROOVWlQGLJ�GHVDPLQLHUW�ZXUGH�
$OV� .RQWUROOH[SHULPHQW� ZXUGH� GLH� ]X� XQWHUVXFKHQGHQ� 9HUELQGXQJHQ� �EHU� GHQ� JOHLFKHQ
=HLWUDXP�RKQH�(Q]\P�LQNXELHUW�
�����.RQIRUPDWLRQVDQDO\VH�YRQ�1XFOHRVLGHQ
6HLW� GHU� (QWGHFNXQJ� YRQ� $=7� DOV� 0HGLNDPHQW� LQ� GHU� $,'6� 7KHUDSLH� VLQG� GLH� PHLVWHQ
1XFOHRVLG�$QDORJD� QXU� LQ� +LQEOLFN� DXI� GDV� )HKOHQ� GHU� �
�2+�*XSSH� HQWZLFNHOW� ZRUGHQ�
GDPLW� GDV� HQWVSUHFKHQGH� 7ULSKRVSKDW� GLH� 57� GHV� +,�9LUXV� LQKLELHUHQ� NDQQ�� 'RFK� ZXUGH
VFKQHOO� NODU�� GD��GLHVHV�.ULWHULXP�QLFKW� XQEHGLQJW� GHU�ZLFKWLJVWH� VWUXNWXUHOOH�3DUDPHWHU� LVW�
ZHOFKHU� EHQ|WLJW� ZLUG�� XP� HLQH� 9HUELQGXQJ� � ]X� HLQHP� ELRORJLVFK� DNWLYHQ� :LUNVWRII� ]X
PDFKHQ�
9LHOPHKU� LVW� GLH� .HQQWQLV� GHU� EHWHLOLJWHQ� (Q]\PH� LP�0HWDEROLVPXV� GHV� 1XFOHRVLGV�� GHUHQ
6XEVWUDWSUlIHUHQ]� XQG� OHW]WOLFK� DXFK� GLH� :HFKVHOZLUNXQJHQ� YRQ� 6XEVWUDW� XQG� (Q]\P
HQWVFKHLGHQG�� XP� ]X� YHUVWHKHQ�� ZDUXP� HLQH� 9HUELQGXQJ� ELRORJLVFK� DNWLY� RGHU� ELRORJLVFK
LQDNWLY�LVW��(LQ�ZHVHQWOLFKHU�)DNWRU�GHU�GLHVH�$XINOlUXQJ�YRQ�6WUXNWXU�$NWLYLWlWVEH]LHKXQJHQ
HUVFKZHUW�� LVW� GLH� YRUKDQGHQGH� VWUXNWXUHOOH� )OH[LELOLWlW� GHV� 1XFOHRVLGV�>���@� +LHUEHL
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EHVFKUHLEHQ� GUHL� 3DUDPHWHU� GLH� ZLFKWLJVWHQ� NRQIRUPDWLYHQ� (LJHQVFKDIWHQ� HLQHV
1XFOHRVLGV�>���@
��� 'HU�7RUVLRQVZLQNHO�GHU�JO\FRVLGLVFKHQ�%LQGXQJ�c� �GHU�:LQNHO�&��1��&�
�2�
� LP�)DOOH

GHU� 3\ULPLGLQH� XQG� GHU� :LQNHO� &��1��&�
�2�
� LP� )DOO� GHU� 3XULQH��� EHVFKUHLEW� GLH
2ULHQWLHUXQJ�GHU�%DVH�UHODWLY�]X�GHP�)XUDQRVHULQJ��:LH�LQ�$EELOGXQJ����JH]HLJW�LVW��VLQG
KLHUEHL�]ZHL�YHUVFKLHGHQH�6WHOOXQJHQ��V\Q��DQWL��GHU�%DVH��P|JOLFK�
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3�\�U�L�P�L�G�L�Q�H 3�X�U�L�Q�H

$EELOGXQJ���� 9HUVFKLHGHQH� *HRPHWULHQ� GHU� JO\FRVLGLVFKHQ� %LQGXQJ� DP� %HLVSLHO� GHU3\ULPLGLQ��XQG�3XULQ�%DVHQ
��� 'HU�7RUVLRQVZLQNHO�g�XP�GLH�&�
�&�
�$FKVH�EHVFKUHLEW�GLH�2ULHQWLHUXQJ�GHU��
�+\GUR[\�

JUXSSH�UHODWLY�]XP�)XUDQRVHULQJ��+LHUEHL�VLQG�GUHL�:LQNHO�P|JOLFK� �$EELOGXQJ�����YRQ
GHQHQ���VF�XQG�DS�GLH�EHL�1XFOHRVLGHQ�DP�KlXILJVWHQ�DXIWUHWHQGHQ�VLQG�>���@
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V\QFOLQDO����VF� DQWLSHULSODQDU��DS� V\QFOLQDO����VF�

$EELOGXQJ���� 2ULHQWLHUXQJ�GHU�&�
�2�
�%LQGXQJ�UHODWLY�]XP�)XUDQRVHULQJ
��� 'HU�3VHXGRURWDWLRQVZLQNHO�3� XQG� GHU�PD[LPDOH�7RUVLQVZLQNHO�nPD[� EHVFKUHLEHQ�� LQZLH�

ZHLW�GLH� I�QI�$WRPH�GHV�=XFNHUULQJV�GXUFK�9HUGULOOXQJ�YRQ�HLQHU�SODQDUHQ�6WUXNWXU� DE�
ZHLFKHQ��(V�N|QQHQ�KLHUEHL� HLQ�$WRP��HQYHORSH��RGHU� DXFK�]ZHL� �WZLVW��$WRPH� DXV�GHU
(EHQH�KHUDXVUDJHQ��(V�NRQQWH�HLQH�JXWH�.RUUHODWLRQ�]ZLVFKHQ�GHP�3VHXGRURWDWLRQVZLQNHO
3�XQG�GHU�6WHOOXQJ�GHU��
�2+�*UXSSH��g��IHVWJHVWHOOW�ZHUGHQ�>���@�'HU�7RUVLRQVZLQNHO�nPD[

JLEW�GDV�$XVPD��GLHVHU�9HUGULOOXQJ�GHV�)XUDQRVHULQJV�DQ�� ,Q�$EELOGXQJ�����6HLWH���� LVW
GHU� 3VHXGRURWDWLRQV]\NOXV� PLW� GHQ� YHUVFKLHGHQHQ� $QRUGQXQJHQ� GHV� )XUDQRVHULQJV
DXIJH]HLJW�



���5HVXOWDWH�XQG�'LVNXVVLRQHQ ��

$EELOGXQJ���� 3VHXGRURWDWLRQVZLQNHO�3�XQG�nPD[�GHV�)XUDQRVHULQJV
'LH� PHLVWHQ� 1XFOHRVLGH� OLHJHQ� LQ� /|VXQJ� LQ� HLQHP� G\QDPLVFKHQ� *OHLFKJHZLFKW� ]ZLVFKHQ
HLQHU�&�
�HQGR��3� ������1RUWK��.RQIRUPDWLRQ�XQG�HLQHU�&�
�HQGR��3� �������6RXWK��.RQIRU�
PDWLRQ�YRU��ZREHL�1RUWK��1��E]Z��6RXWK��6��MHZHLOV�HLQ�(QHUJLHPLQLPXP�GDUVWHOOHQ��'LHVHV
1�6�8PZDQGOXQJ� LVW� DXI� GHU� 105�=HLWVNDOD� VHKU� VFKQHOO��:lKUHQG� GHU� 1�6�8PZDQGOXQJ
P�VVHQ� 1RUWK�� E]Z�� 6RXWK�.RQIRUPHUH� HLQH� (QHUJLHEDUULHUH� �EHUZLQGHQ�� ZREHL� YRQ� GHQ
EHLGHQ� P|JOLFKHQ� ]X� GXUFKODXIHQGHQ� hEHUJDQJV]XVWlQGHQ�� GHUMHQLJH� PLW� HLQHU� 2�
�H[R
.RQIRUPDWLRQ� �3� ������ (DVW�� HQHUJHWLVFK� J�QVWLJHU� LVW�� DOV� GHUMHQLJH� PLW� 2�
�HQGR
.RQIRUPDWLRQ��3� �������:HVW��
'DV�1�6�*OHLFKJHZLFKW�YHUOlXIW�GHVKDOE�YRUZLHJHQG��EHU�GLH�UHFKWH�6HLWH��(DVW��GHV�3VHXGR�
URWDWLRQV]\NOXV��,Q�$EELOGXQJ����DXI�6HLWH����LVW�GLH�K|KH�GHU�(QHUJLHEDUULHUHQ��D*��LQ�$E�
KlQJLJNHLW�GHV�3VHXGRURWDWLRQVZLQNHOV�3�GDUJHVWHOOW�>���@� ,Q�105�6WXGLHQ�ZXUGH�LP�)DOO�GHU
�µ�)OXRUULERQXFOHRVLGH�HLQH�1�6�(QHUJLHGLIIHUHQ]��D*R��YRQ�����������N-�PRO�HUPLWWHOW�>��@�'LH
-H�QDFKGHP��RE�HV� VLFK�XP�5LERVLGH��'HVR[\ULERVLGH��3XULQH�RGHU�3\ULPLGLQH�KDQGHOW� NDQQ
GHU�EHUHFKQHWH�3�:HUW�LP�)DOO�YRQ�1RUWK�E]Z��6RXWK�VHKU�XQWHUVFKLHGOLFK�VHLQ��(LQ�*UR�WHLO
GHU�1XFOHRVLGH�PLW�1RUWK�.RQIRUPDWLRQ�ZHLVHQ�3�:HUWH� ]ZLVFKHQ� ������ DXI� �31��� ,P�)DOO
YRQ� 6RXWK�1XFOHRVLGHQ� LVW� GHU� %HUHLFK� DQ� P|JOLFKHQ� 3�:HUWHQ� JU|�HU�� KLHU� OLHJHQ� GLH
JHPHVVHQHQ� 3VHXGRURWDWLRQVZLQNHO� 3� �36�� ]ZLVFKHQ� ������ XQG� ������ �3«3XULQH� ������
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3«3\ULPLGLQH� �������� � 1XFOHRVLGH�� GHUHQ� .RQIRUPDWLRQ� LQ� /|VXQJ� QLFKW� HLQGHXWLJ� IL[LHUW� LVW�
VLQG�I�U�HLQH�6WUXNWXU�$NWLYLWlWVXQWHUVXFKXQJ�QLFKW�JHHLJQHW�

$EELOGXQJ���� (QHUJLHEDUULHUH��D*��LQ�$EKlQJLJNHLW�GHV�3VHXGRURWDWLRQVZLQNHOV�3
9LHOPHKU� VLQG� KLHUEHL� 1XFOHRVLG�$QDORJD� YRQ� JU|�HUHP� ,QWHUHVVH�� GHUHQ� 3VHXGR�
URWDWLRQVZLQNHO�3�HLQGHXWLJ��RGHU�LQQHUKDOE�HLQHV�7ROHUDQ]EHUHLFKHV�ZHQLJHU�*UDGH�IHVWJHOHJW
LVW�� 0DQ� JHKW� GDEHL� GDYRQ� DXV�� GD�� HLQ� ]X� XQWHUVXFKHQGHV� (Q]\P� QXU� HLQHV� GHU� EHLGHQ
.RQIRUPHUH� DOV� 6XEVWDW� DN]HSWLHUW� XQG� DQ� VHLQHU� �DFWLYH� VLWH�� HIIL]LHQW� XPVHW]W�� 'LH� REHQ
EHVFKULHEHQHQ�3DUDPHWHU�c��g��3� XQG�nPD[�ZXUGHQ� DQ� DXVJHZlKOWHQ�1XFOHRVLGHQ� VFKRQ� IU�K
PLW� +LOIH� YRQ� 5|QWJHQVWUXNWXUDQDO\VH�� PLW� �+�105�6WXGLHQ� XQG� PLW� FRPSXWHUJHVW�W]HU
.RQIRUPDWLRQDQDO\VH� XQWHUVXFKW�>���������������@� +LHUEHL� PX�� EHDFKWHW� ZHUGHQ�� GD�� GLH� .RQ�
IRUPDWLRQ� GHV� 1XFOHRVLG�$QDORJRQV� LQ� /|VXQJ� QLFKW� XQEHGLQJW� LGHQWLVFK� PLW� GHU
.RQIRUPDWLRQ�LP�.ULVWDOO� LVW��'HVKDOE�VLQG�ZHLWHUH�8QWHUVXFKXQJHQ� LQ�/|VXQJ�XQDEGLQJEDU�
0LW� +LOIH� GHU� +RFKIHOG�3URWRQHQ�.HUQUHVRQDQ]VSHNWURVNRSLH� N|QQHQ� GLH� 9HUlQGHUXQJ� GHU
�+��+�.RSSOXQJVNRQVWDQWHQ�LQ�$EKlQJLJNHLW�GHU�7HPSHUDWXU�JHPHVVHQ�ZHUGHQ��XP�GDV�$XV�
PD��DQ�)OH[LELOLWlW�GHV�)XUDQRVHULQJV�]X�EHVWLPPHQ�DEHU�DXFK��XP�GLH�3RSXODWLRQ�YRQ�1RUWK
XQG�6RXWK�XQG�GLH�GHU�GUHL�5RWDPHUH�GHU��
�2+�*UXSSH�LQ�/|VXQJ�]X�HUPLWWHOQ��+HUEHL�LVW�GLH
*U|�H�GHU�.RSSOXQJVNRQVWDQWHQ�-�GHU�UHVRQDQ]IlKLJHQ�$WRPH��3URWRQHQ��)OXRU��GHV�=XFNHU�
ULQJV� YRQ� ,QWHUHVVH�� (LQ�*UR�WHLO� GHU� EHQ|WLJWHQ�.RSSOXQJVNRQVWDQWHQ� N|QQHQ� LGHDOHUZHLVH
GLUHNW� DXV� GHP� JHPHVVHQHQ� 6SHNWUXP� HUKDOWHQ� ZHUGHQ� XQG� PLW� +LOIH� GHU� .DUSOXV�%H�
]LHKXQJ>�������@� NDQQ� HUPLWWHOW� ZHUGHQ�� RE� EHYRU]XJW� HLQH� 1RUWK�� RGHU� 6RXWK�.RQIRUPDWLRQ
YRUOLHJW�� ,Q� $EELOGXQJ� ��� XQG� $EELOGXQJ� ��� DXI� 6HLWH� ��� VLQG� GLH� 1HZPDQ�3URMHNWLRQHQ
HQWODQJ�GHU�GUHL�%LQGXQJHQ�&�
�&�
��&�
�&�
�XQG�&�
�&�
�VRZRKO�I�U�GLH�1RUWK��DOV�DXFK�I�U
GLH�6RXWK�.RQIRUPDWLRQ�DP�%HLVSLHO�HLQHV��
��
�'LGHVR[\QXFOHRVLGHV�E]Z���
�'HVR[\QXFOHR�
VLGHV�DXIJH]HLJW�>���@



���5HVXOWDWH�XQG�'LVNXVVLRQHQ ��

$EELOGXQJ���� 1HZPDQ�3URMHNWLRQHQ�HQWODQJ�GHU�GUHL�%LQGXQJHQ�&�
�&�
��&�
�&�
�XQG�&�
�&�
��1RUWK�.RQIRUPDWLRQ�

$EELOGXQJ���� 1HZPDQ�3URMHNWLRQHQ�HQWODQJ�GHU�GUHL�%LQGXQJHQ�&�
�&�
��&�
�&�
�XQG�&�
�&�
��6RXWK�.RQIRUPDWLRQ�
,Q� 7DEHOOH� ��� VLQG� GLH� EHUHFKQHWHQ� .RSSOXQJVNRQVWDQWHQ� GHU� YLHU� YHUVFKLHGHQHQ� .RPEL�
QDWLRQHQ�GHU�EHLGHQ�([WUHPZHUWH�YRQ�31�XQG�36�DXIJHOLVWHW��%�(���'LH�.RSSOXQJVNRQVWDQWHQ
GHU� =HLOH� $� HQWVSUHFKHQ� GHQ� GXUFKVFKQLWWOLFKHQ� 3VHXGRURWDWLRQVZLQNHOQ� 3� �31�  � ����
36� ��������%HUHLWV� �����ZXUGH�PLW�+LOIH� GLHVHU�0HWKRGH� YHUVXFKW��.RQIRUPDWLRQVDQDO\VHQ
YRQ�YHUVFKLHGHQHQ�1XFOHRVLGHQ�GXUFK]XI�KUHQ�>���@�9LHOH�ZHLWHUH�105�8QWHUVXFKXQJHQ�]XU
.RQIRUPDWLRQ�LQ�1XFOHRVLGHQ�IROJWHQ�>�������������������@������ZXUGH�HUVWPDOV�GXUFK�-�-��%DUFKL
XQG�9��(��0DUTXH]�PRQRIOXRULHUWH� �
��
�'LGHVR[\XULGLQH�PLW�+LOIH� GHU� ����0+]��+�105�
6SHNWURVNRSLH�XQWHUVXFKW�>���@
,WHUDWLY�DUEHLWHQGH�&RPSXWHUSURJUDPPH�ZLH�]�%��36(8527>���@�VLQG�HQWZLFNHOW�ZRUGHQ��XP
DXV� GHQ� H[SHULPHQWHOO� HUPLWWHOWHQ� YLFLQDOHQ�.RSSOXQJVNRQVWDQWHQ� GLH� HQWVSUHFKHQGHQ� 3DUD�
PHWHU�c��g��3�XQG�nPD[�]X�HUUHFKQHQ�
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0LWWHOV�GHU��.DUSOXV�%H]LHKXQJ��ZHOFKH�HLQH�)XQNWLRQ�GHV�GLKHGUDOHQ�:LQNHOV�q GDUVWHOOW�XQG
GLH�DEKlQJLJ�YRQ�GHU�(OHNWURQHJDWLYLWlW�GHU�6XEVWLWXHQWHQ�XQG�LKUHU�UHODWLYHQ�2ULHQWLHUXQJ�]X
GHQ�EHQDFKEDUWHQ�3URWRQHQ�LVW��N|QQHQ�REHQ�JHQDQQWH�3DUDPHWHU�HUUHFKQHW�ZHUGHQ�>���@

31�>�@ �1�6 ���� ���� ���� ���� ���� ���� 36�>�@
$ �� -�
��


-�
��

-�
��


���
���
����

���
���
���

���
���
���

���
���
���

���
���
���

����
���
���

���

% � -�
��

-�
��

-�
��


���
���
���

���
���
���

���
���
���

���
���
���

���
���
���

����
���
���

���

& �� -�
��

-�
��

-�
��


���
���
����

���
���
���

���
���
���

���
���
���

���
���
���

���
���
���

���

' � -�
��

-�
��

-�
��


���
���
���

���
���
���

���
���
���

���
���
���

���
���
���

���
���
���

���

( �� -�
��

-�
��

-�
��


���
���
����

���
���
���

���
���
���

���
���
���

���
���
���

����
���
���

���

7DEHOOH���� %HUHFKQHWH� �-++�.RSSOXQJVNRQVWDQWHQ� >+]@� YRQ�1RUWK� XQG� 6RXWK�.RQIRUPD�WLRQHQ�I�U�I�QI�YHUVFKLHGHQH�31��XQG�36�.RPELQDWLRQHQ

������� 6WUXNWXUHOO�ULJLGH��
��
�'LGHVR[\QXFOHRVLG�$QDORJD
8P�GLH�.RQIRUPDWLRQ� YRQ�1XFOHRVLGHQ� �HLQ]XIULHUHQ�� JLEW� HV�PHKUHUH�0|JOLFKNHLWHQ�� YRQ
GHQHQ� GLH� EHLGHQ�ZLFKWLJVWHQ� KLHU� YRUJHVWHOOW�ZHUGHQ� VROOHQ��'LH� HUVWH� EHHLQIOX�W� GHQ� )XUD�
QRVHULQJ�PLW�+LOIH�YRQ�VWHUHRHOHNWURQLVFKHQ�(IIHNWHQ��+LHUEHL�VSLHOW�QLFKW�GHU�LQ�=XFNHUQ�EH�
NDQQWHUZHLVH� ZLUNHQGH� �DQRPHUH��(IIHNW>�������@� GLH� ZLFKWLJVWH� 5ROOH�� (OHNWURQHQ]LHKHQGH
*UXSSHQ�ZLH�]�%��+DORJHQH�RGHU�2+�*UXSSHQ� LQ�&�
�RGHU�&�
�3RVLWLRQ�GHV�=XFNHUV� I�KUHQ
GD]X��GD��HQWZHGHU� HLQH�&�
�HQGR� �1RUWK��RGHU� HLQH�&�
�HQGR� �6RXWK��.RQIRUPDWLRQ� HLQJH�
QRPPHQ� ZLUG�� 'HU� *UXQG� I�U� GLHVH� EHYRU]XJWHQ� .RQIRUPDWLRQHQ� LVW� GHU� VRJHQDQQWH
�JDXFKH��(IIHNW>���������������@�� GHU� DXV� 2UELWDO�:HFKVHOZLUNXQJHQ� ]ZLVFKHQ� GHP� 6DXHUVWRII�
DWRP�GHV�=XFNHUV�XQG�GHU�HOHNWURQHQ]LHKHQGHQ�*UXSSH�UHVXOWLHUW�
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2
+2

%DVH

)

2
+2

%DVH

)

2
%DVH

)+2

2

%DVH
+2

)

�


&�
�HQGR

�


&�
�HQGR

��
���)���D�U�D

��
���)���U�L�E�R

&�
�HQGR
�1RUWK�

&�
�HQGR
�6RXWK�

$EELOGXQJ���� (IIHNW�HLQHV��
�)OXRUVXEVWLWXHQWHQ�DXI�GLH�.RQIRUPDWLRQ
'HU��JDXFKH��(IIHNW�KDW�HLQHQ�HQRUPHQ�VWHUHRHOHNWURQLVFKHQ�(LQIOX��DXI�GLH�VWHUHRFKHPLVFKH
2ULHQWLHUXQJ� GHU� 1DFKEDUJUXSSHQ�� (U� ]ZLQJW� GHQ� HOHNWURQHJDWLYHQ� 6XEVWLWXHQWHQ� LQ� HLQH
D[LDOH�3RVLWLRQ��$EELOGXQJ�����
)OXRU�DOV�6XEVWLWXHQW�KDW�DXIJUXQG�VHLQHU�HQRUPHQ�(OHNWURQHJDWLYLWlW�YRQ������QDFK�$OOUHG�XQG
5RFKRZ�>���@� HLQHQ�JU|�HUHQ�(LQIOX��DXI�GLH�=XFNHUNRQIRUPDWLRQ� DOV� DQGHUH� HOHNWURQHJDWLYH
*UXSSHQ�>���@� %HLVSLHOH� KLHUI�U� VLQG� �µ�)OXRU�DUD�� XQG� �
�)OXRU�ULER�1XFOHRVLG�$QDORJD�
ZHOFKH�YRUZLHJHQG�LQ�GHU�&�
�HQGR�.RQIRUPDWLRQ�YRUOLHJHQ�XQG��µ�)OXRU�ULER��XQG��
�)OXRU�
DUD�1XFOHRVLG�$QDORJD�� ZHOFKH� IDVW� DXVVFKOLH�OLFK� LQ� GHU� &�
�HQGR� .RQIRUPDWLRQ� YRU�
NRPPHQ�>�������������������@� ,Q�$EELOGXQJ����LVW�GLHVHV�DP�%HLVSLHO�YRQ��
�)OXRU��
��
�GLGHVR[\�
QXFOHRVLGHQ�GDUJHVWHOOW�

�2�
%DVH+2

�2�
%DVH+2

+2
%DVH

%DVH
+2

%LF\FOR>�����@KH[DQ
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�HQGR
�1RUWK�
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�HQGR
�6RXWK�
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$EELOGXQJ���� .RQIRUPDWLY� VWDUUH� )RUPHQ� YRQ� 1XFOHRVLG�$QDORJD� PLW� %LF\FOR>�����@�KH[DQ�(LQKHLW
(LQH� DQGHUH�0|JOLFKNHLW� ]XP� �(LQIULHUHQ�� GHU� .RQIRUPDWLRQ� HLQHV� 1XFOHRVLGV� LVW�� DQVWHOOH
HLQHV�)XUDQRVHULQJV�HLQH�%LF\FOR>�����@KH[DQ�(LQKHLW�HLQ]XI�KUHQ��VLHKH�$EELOGXQJ�����
'XUFK� GLHVHQ� %LF\FOXV� KDQGHOW� HV� VLFK� QXQ� IRUPDO� XP� FDUERF\FOLVFKH� 1XFOHRVLGH�� GLH
DXIJUXQG�GHV�]XVlW]OLFKHQ�&\FORSURSDQULQJV�]ZLVFKHQ�GHP�&�
�XQG�&�
�E]Z��&�
�XQG�&�
�LQ
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HLQHQ� NRQIRUPDWLYH� 9RU]XJVULFKWXQJ� JH]ZXQJHQ� ZHUGHQ�>�������@� 'XUFK� $XVWDXVFK� GHV
6DXHUVWRIIDWRPV� GXUFK� HLQ�.RKOHQVWRIIDWRP� VSLHOHQ� QXQ� VRZRKO� GHU� DQRPHUH�� DOV� DXFK� GHU
�JDXFKH��(IIHNW�NHLQH�5ROOH�PHKU�

������� .RQIRUPDWLRQVDQDO\VH�PLWWHOV�+RFKIHOG��+�105�6SHNWURVNRSLH�YRQ��
�IOXRULHU�
WHQ��
�0RQRSKRVSKDWHQ�XQG�F\FOR6DO�3UR�1XFOHRWLGHQ

'LH�$XINOlUXQJ��ZDUXP��
�)�DUD�GG$����XQG�QLFKW�HWZD��
�)�ULER�GG$����JHJHQ�GDV�+,�9LUXV
DNWLY� LVW�� VWHOOW� HLQH� HQRUPH� +HUDXVIRUGHUXQJ� GDU�� 'LH� .RUUHODWLRQ� YRQ� 6WUXNWXU� XQG
$NWLYLWlWVSRWHQWLDO�DQWLUHWURYLUDOHU�1XFOHRVLGH�LVW�DXIJUXQG�GHU�NRPSOH[HQ�DQDEROLVFKHQ�3UR�
]HVVH��GLH�GHU�$NWLYLHUXQJ�]XP�HLJHQWOLFKHQ�:LUNVWRII��GHP��
�7ULSKRVSKDW��YRUDXVJHKHQ�VHKU
NRPSOL]LHUW�� 'HU� $NWLYLHUXQJVSUR]HVV� EHVWHKW� EHVWHQIDOOV� DXV� GUHL�� LP� )DOO� GHU� $GHQLQ�
1XFOHRVLGH�DXV�PHKUHUHQ�HQ]\PDWLVFKHQ�6FKULWWHQ��.DSLWHO��������6HLWH������GHU�DEVFKOLH�HQ�
GHQ�:HFKVHOZLUNXQJ�PLW�GHP��7DUJHW�(Q]\P���GHU�5HYHUVHQ�7UDQVNULSWDVH��57��XQG�OHW]WOLFK
GHU� 6WDELOLWlW� GHU� 1XFOHRVLG�7ULSKRVSKDWH� LQ� GHU� =HOOH�� 1XU� GXUFK� HLQH� $QDO\VH� GHU� EHYRU�
]XJWHQ� .RQIRUPDWLRQ� GHV� 1XFOHRVLGHV�� ]ZLVFKHQ� GLHVHQ� HQ]\PDWLVFK� NDWDO\VLHUWHQ� 6WXIHQ�
NDQQ�P|JOLFKHUZHLVH�HLQH�(UNOlUXQJ�I�U�GLH�8QWHUVFKLHGH� LQ�DQWLYLUDOHU�$NWLYLWlW�GHU�EHLGHQ
GLDVWHUHRPHUHQ�1XFOHRVLGH��
�)�DUD�GG$����XQG��
�)�ULER�GG$����JHIXQGHQ�ZHUGHQ��:LH�GLH
DQWLYLUDOHQ�'DWHQ�GHU�F\FOR6DO��
�)�ULER�GG$03�9HUELQGXQJHQ���� LQ�7DEHOOH���]HLJHQ��NDQQ
GXUFK�HLQHQ�HUIROJUHLFKHQ�$'$�%\SDVV�GLH�DQWLYLUDOH�$NWLYLWlW�GHV��
�)�ULER�GG$V����VLFKWEDU
JHPDFKW�ZHUGHQ��'LHVHV�3KlQRPHQ�VROOWH�$QOD��JHQXJ�VHLQ��XP�]X�XQWHUVXFKHQ��ZDUXP��
�)�
ULER�GG$����QLFKW�DQWLYLUDO� DNWLY� LVW�XQG� LQ�ZHOFKHU�$UW�XQG�:HLVH�GLH�YHUVFKLHGHQHQ�.RQ�
IRUPDWLRQHQ�GHU�1XFOHRVLGH����XQG���� HLQH�5ROOH� LP�0HWDEROLVPXV� VSLHOHQ�� ,Q�=XVDPPHQ�
DUEHLW�PLW�9�(��0DUTXH]�XQG�-�-��%DUFKL�ZXUGH�YHUVXFKW��$QWZRUWHQ�DXI�GLH�JHVWHOOWHQ�)UDJHQ
]X�EHNRPPHQ�
=XU� .OlUXQJ� GHU� .RQIRUPDWLRQ� GHV� 5LERVHULQJV� LQ� /|VXQJ� LVW� GLH� +RFKIHOG��+�105�
6SHNWURVNRSLH�HLQH�ZLFKWLJH�0HWKRGH��0LW� LKU�NDQQ�PDQ�GXUFK�%HUHFKQXQJ�GHU�.RSSOXQJV�
NRQVWDQWHQ�� GLH� .RQIRUPDWLRQ� GHU� 1XFOHRVLGH� LQ� /|VXQJ� EHVWLPPHQ�� :HLWHUKLQ� LVW� HV� PLW
+LOIH�GHV�&RPSXWHUSURJUDPPV�36(8527�P|JOLFK�GLH�3DUDPHWHU�GHV�=XFNHUULQJV��3��nPD[��g�
EHUHFKQHQ�]X�ODVVHQ��,P�)DOO�GHU�1XFOHRVLGH�ZXUGHQ�����0+]��+�105�6SHNWUHQ�LQ�'062�
G�� XQG� LQ� '�2� DXIJHQRPPHQ� XQG� GLH� .RSSOXQJVNRQVWDQWHQ� -+�
�+�
�� -+�
�+�

�� -+�
�+�
�� -+�
�+�

�
-+�

�+�
�� XQG� -+�

�+�

� EHVWLPPW�� ,Q� 7DEHOOH� ��� DXI� 6HLWH� ��� VLQG� GLHVH� JH]HLJW�� 6WHKW� GDV� �
�
)OXRUDWRP� LQ� GHU� DUD�3RVLWLRQ� LP� 5LERVHULQJ� ����� ����� VR� LVW� HLQH� 6RXWK�$QRUGQXQJ� �&�
�
HQGR�� GLH� EHYRU]XJWH� .RQIRUPDWLRQ�� ,P� )DOO� GHU� �
�)OXRU�ULER�1XFOHRVLGH� ��� XQG� ��� OLHJW
DXIJUXQG�GHU�JHPHVVHQHQ�.RSSOXQJVNRQVWDQWHQ�HLQH�1RUWK�.RQIRUPDWLRQ��&�
�HQGR��YRU�



���5HVXOWDWH�XQG�'LVNXVVLRQHQ ��

1XFOHRVLG /|VXQJVP� -+�
�+�
 -+�
�+�

 -+�
�+�
 -+�
�+�

 -+�

�+�
 -+�

�+�
 EHYRU]�.RQIRUP�
�
�)�DUD�GG$��� '062�G� ��� ��� ��� ��� ��� ��� 6RXWK

'�2 ��� ��� ��� ��� ��� ��� 6RXWK
�
�)�ULER�GG$��� '062�G� ��� ��� ��� ��� ��� ��� 1RUWK

'�2 ��� ��� ��� ��� ��� ��� 1RUWK
�
�)�DUD�GG,��� '062�G� ��� ��� ��� ��� ��� ��� 6RXWK
�
�)�ULER�GG,��� '062�G� ��� ��� ��� ��� ��� ��� 1RUWK
7DEHOOH����� �+��+�.RSSOXQJVNRQVWDQWHQ�GHU�1XFOHRVLGH������������XQG����LQ�'062�G�XQG�'�2�LQ�+HUW]�>+]@
(LQLJH� (Q]\PH� UHDJLHUHQ� GXUFKDXV� VHQVLEHO� DXI� VROFK� NRQIRUPDWLYHQ� 8QWHUVFKLHGH�� GD� LKUH
�DFWLYH�VLWH��QXU�I�U�HLQH�EHVWLPPWH�6WUXNWXU�]XJlQJOLFK� LVW�XQG�QXU�HLQ�0ROHN�O�ZHOFKHV� LQ
GLHVH� �DFWLYH� VLWH�� SDVVW�� XPJHVHW]W� ZLUG�� 'HVKDOE� LVW� HV� GHQNEDU�� GD�� VRZRKO� GDV� (Q]\P
$GHQRVLQ�'HVDPLQDVH��$'$����DOV�DXFK�GLH��
�1XFOHRWLGDVH��GLH�EHLGHQ�1XFOHRVLGH���
�)�DUD�
E]Z���
�)�ULER���XQWHUVFKLHGOLFK�PHWDEROLVLHUHQ��=XVlW]OLFK�ZXUGHQ�]X�GHQ�1XFOHRVLGHQ�GLH��
�
0RQRSKRVSKDWH�GHU�YLHU��
�IOXRULHUWHQ�1XFOHRVLGH�KHUJHVWHOOW�XQG�HLQH�TXDOLWDWLYH�.RQIRUPD�
WLRQVDQDO\VH�PLW�+LOIH�GHU� �+�105�6SHNWURVNRSLH� LQ�'�2�YRUJHQRPPHQ��+LHU� VROOWH�XQWHU�
VXFKW�ZHUGHQ��RE�GLH��
�3KRVSKDWJUXSSH�HLQH�8PNHKUXQJ�GHU�.RQIRUPDWLRQ�LP�9HUJOHLFK�]X
GHP�IUHLHQ�1XFOHRVLG�DXV�EW�XQG�GDGXUFK�HYHQWXHOO�GLH�ZHLWHUH�8PVHW]XQJ�]XP�DNWLYHQ�0H�
WDEROLWHQ�YHUKLQGHUW�ZLUG�
:LH�LQ�7DEHOOH����DXI�6HLWH����]X�VHKHQ�LVW��LVW�GLHV�QLFKW�GHU�)DOO��:LH�VFKRQ�]XYRU�LP�)DOO
GHU�1XFOHRVLGH�OLHJHQ�DXFK�GLH��
�0RQRSKRVSDWH�LQ�GHQ�HUZDUWHWHQ�.RQIRUPDWLRQHQ�YRU��'LH
�
�)OXRU�DUD�1XFOHRWLGH��
�)�DUD�GG$03����XQG��
�)�DUD�GG,03����EHYRU]XJHQ�HLQH�6RXWK�
GLH��
�)OXRU�ULER�$GHQ\ODWH��
�)�ULER�GG$03����XQG��
�)�ULER�GG,03����OLHJHQ��LQ�GHU�1RUWK
.RQIRUPDWLRQ�YRU�

1XFOHRWLG -+�
�+�
 -+�
�+�

 -+�
�+�
 -+�
�+�

 -+�

�+�
 -+�

�+�
 EHYRU]�.RQIRUP�
�
�)�DUD�GG$03��� ��� ��� ��� ��� ��� ��� 6RXWK
�
�)�ULER�GG$03��� ��� ��� ��� ��� ��� ��� 1RUWK
�
�)�DUD�GG,03��� ��� ��� ��� ��� ��� ��� 6RXWK
�
�)�ULER�GG,03��� ��� ��� ��� ��� ��� ��� 1RUWK

7DEHOOH���� �+��+�.RSSOXQJVNRQVWDQWHQ�GHU�1XFOHRWLGH�������LQ�'�2�LQ�+HUW]



��� ���5HVXOWDWH�XQG�'LVNXVVLRQHQ

,Q�=XVDPPHQDUEHLW�PLW�9��0DUTXH]�XQG�-�-��%DUFKL�ZXUGHQ�GLH��
�1XFOHRVLG�0RQRSKRVSKDWH
������ HLQHU� TXDQWLWDWLYHQ� .RQIRUPDWLRQVDQDO\VH� XQWHU]RJHQ� XQG� PLW� +LOIH� GHU� 3URJUDPPH
36(8527�XQG�)/82527�GLH�NRQIRUPDWLYHQ�3DUDPHWHU�EHVWLPPW�>�������@�'LH�HUKDOWHQHQ�(U�
JHEQLVVH�ZXUGHQ�PLW�GHQ�GHQHQ�GHU�1XFOHRVLGH�XQG�GHU��
�7ULSKRVSKDWH�YHUJOLFKHQ��:LH� LQ
7DEHOOH����]X�VHKHQ�LVW��EHKDOWHQ�VRZRKO�GLH��
�0RQRSKRVSKDWH�������DOV�DXFK�GLH�HQWVSUHFK�
HQGHQ� �
�7ULSKRVSKDWH� ��� XQG� ��� GLH� XUVSU�QJOLFKH� .RQIRUPDWLRQ� GHU� 1XFOHRVLGH� ��� �FD�
�����6RXWK��XQG�����FD��������1RUWK��EHL��'LH�VSHNWUDOHQ�8QWHUVFKLHGH�GHU��
�7ULSKRVSKDWH
���XQG����XQG�GHU��
�0RQRSKRVSKDWH����XQG����VLQG�PLQLPDO�XQG�KlQJHQ��EHUZLHJHQG�PLW
XQWHUVFKLHGOLFKHQ� FKHPLVFKHQ�9HUVFKLHEXQJHQ� E]Z��PLW� NOHLQHQ�bQGHUXQJHQ� GHV� 7RUVLRQV�
ZLQNHO�g� ��VF��DS�� �VF� ]XVDPPHQ�� ,P�)DOO�YRQ��
�)�DUD�GG$03����XQG��
�)�DUD�GG$73���
ZXUGH� GLH� %HUHFKQXQJ� GHU�.RSSOXQJVNRQVWDQWHQ� GXUFK� GLH� .RPSOH[LWlW� GHU� 3HDNV� GHU� +�

XQG�+�

�3URWRQHQ�EHKLQGHUW��'XUFK�(QWNRSSOXQJVH[SHULPHQWH�XQG�6SHNWUHQVLPXODWLRQ�GLHVHU
5HJLRQ�NRQQWH�GLHVHV�3UREOHP�]XPLQGHVW�]XP�7HLO�JHO|VW�ZHUGHQ�
%HL� GHQ� �
�)OXRU�DUD�9HUELQGXQJHQ� OLHJW� GDV�*OHLFKJHZLFKW� QLFKW� ]X� ������ DXI� GHU� 6RXWK�
.RQIRUPDWLRQ��+LHU�LVW�GLH�GRPLQDQWH�.RQILJXUDWLRQ�HLQGHXWLJ�GLH�6RXWK�.RQIRUPDWLRQ��DOOHU�
GLQJV�QHKPHQ�DOOH�GUHL�XQWHUVXFKWHQ�9HUELQGXQJHQ�LPPHUKLQ�QRFK�FD�������GHU�1RUWK�.RQ�
IRUPDWLRQ� HLQ�� 2IIHQVLFKWOLFK� KDW� HLQH� �
�3KRVSKRU\OLHUXQJ� YRQ� �
�)�DUD�GG$� ��� XQG� �
�)�
ULER�GG$���� IDVW�NHLQHQ�(IIHNW�DXI�GLH�=XFNHUNRQIRUPDWLRQ��'LH�3VHXGRURWDWLRQV�3DUDPHWHU
ZHUGHQ� GHVKDOE� DXVVFKOLH�OLFK� GXUFK� GHQ� HOHNWURQLVFKHQ� &KDUDNWHU� GHV� )OXRUDWRPV� GHU
1XFOHRVLG��XQG�1XFOHRWLG�$QDORJD�EHVWLPPW�

1XFOHRWLG 31 n1 36 n6 �1 UPV g� gt g�
�
�)�DUD�GG$��� ����� ���� ����� ���� �� ����� ����� ����� �����
�
�)�ULER�GG$��� ���� ���� ����� ���� �� ����� ����� ����� �����

�
�)�DUD�GG$03��� ����� ���� ����� ���� �� ����� ����� ����� �����
�
�)�ULER�GG$03��� ���� ���� ����� ���� ��� ����� ����� ����� �����
�
�)�DUD�GG,03��� ����� ��� ��� ��� �� ����� ��� ��� ���
�
�)�ULER�GG,03��� ���� ��� ��� ��� �� ����� ���� ���� ����
�
�)�DUD�GG$73��� ����� ���� ����� ���� �� ����� ����� ����� �����
�
�)�ULER�GG$73��� ���� ���� ����� ���� �� ����� ����� ����� �����

31� E]Z�� 36�� 3VHXGRURWDWLRQV�3DUDPHWHU�� n1�� n6�� 7RUVLRQVZLQNHO� GHU� 5LERVH�� �1�� SUR]HQWXDOHU� $QWHLO� DQ� 1RUWK�.RQIRUPDWLRQ�� UPV�� �URRW�PHDQ�VTXDUH�� GXUFKVFKQLWWOLFKH�$EZHLFKXQJ� GHU� EHUHFKQHWHQ� XQG� GHU� H[SHULPHQWHOO� EHVWLPPWHQ
.RSSOXQJVNRQVWDQWHQ�>+]@��g���gt, g���2ULHQWLHUXQJ�GHU��
�2+�*UXSSH�UHODWLY�]XP�)XUDQRVHULQJ���VF��DS���VF�
7DEHOOH���� .RQIRUPDWLYH�3DUDPHWHU� GHU� �µ�0RQRSKRVSKDWH� ������ LP� 9HUJOHLFK� PLWGHQ��
�7ULSKRVSKDWHQ����XQG����XQG�GHQ�1XFOHRVLGHQ����XQG���



���5HVXOWDWH�XQG�'LVNXVVLRQHQ ���

�����6\QWKHVH��
��
�'LGHVR[\��
��
�GLGHK\GURWK\PLGLQ��G�7�
%HYRU�DXI�GLH�6\QWKHVH�YRQ��
��
�'LGHVR[\��
��
�GLGHK\GURWK\PLGLQ��G�7��QlKHU�HLQJHJDQJHQ
ZLUG��VROO�]XQlFKVW�GHU�0HWDEROLVPXV�YRQ�G�7���NXU]�EHVFKULHEHQ�ZHUGHQ�

������� �µ��µ�'LGHVR[\��µ��µ�GLGHK\GURWK\PLGLQ��G�7���
7K\PLGLQ�$QDORJD�ZLH�$=7��� RGHU� G�7���ZHUGHQ� LQWUD]HOOXOlU� HEHQIDOOV� HQ]\PDWLVFK� ]XP
�µ�7ULSKRVSKDW�PHWDEROLVLHUW��VLHKH�$EELOGXQJ������+LHUEHL�LVW�GLH�7K\PLGLQ�.LQDVH��7.��I�U
GLH�8PZDQGOXQJ�GHV�1XFOHRVLGV� LQ�GDV��µ�0RQRSKRVSKDW�YHUDQWZRUWOLFK��'LH�8PZDQGOXQJ
]XP��µ�'LSKRVSKDW� HUIROJW� GXUFK� GLH�7K\PLGLODW�.LQDVH� XQG� LP�$QVFKOX�� GDUDQ� NDWDO\VLHUW
GLH�1XFOHRVLG�'LSKRVSKDW�.LQDVH�GLH�3KRVSKRU\OLHUXQJ�]XP��µ�7ULSKRVSKDW�
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G�703

G�7'3 G�773

7K\PLGLQ�.LQDVH��7.� 7K\PLGLODW�.LQDVH

1XFOHRVLG�'LSKRVSKDW�.LQDVH

OLPLWLHUHQGHU�6FKULWW

$EELOGXQJ���� ,QWUD]HOOXOlUHU�0HWDEROLVPXV�YRQ��µ��µ�'LGHVR[\��µ��µ�GLGHK\GURWK\PLGLQ��
$XFK�KLHU�NDQQ�HV�DXIJUXQG�GHU�VWUXNWXUHOOHQ�8QWHUVFKLHGH�]ZLVFKHQ�QDW�UOLFKHQ�1XFOHRVLGHQ
XQG�GHQ�1XFOHRVLG�$QDORJD�]X�0HWDEROLHVLHUXQJVHQJSlVVHQ�NRPPHQ��,P�)DOO�YRQ�G�7�LVW�GLH
3KRVSKRU\OLHUXQJ�YRP�1XFOHRVLG� LQ�GDV�0RQRSKRVSKDW� JHKHPPW��'LH� ]HOOHLJHQH�7K\PLGLQ
.LQDVH�DN]HSWLHUW�G�7���QXU�XQ]XUHLFKHQ�DOV�6XEVWUDW�XQG�GLH�0HWDEROLVLHUXQJ�]X�G�703�ILQ�
GHW�GHVKDOE�QXU�VHKU�ODQJVDP�VWDWW�>�������@�'LH�QDFKIROJHQGHQ�3KRVSKRU\OLHUXQJHQ�]XP��µ�7UL�
SKRVSKDW��G�703��VWHOOHQ�NHLQ�+LQGHUQLV�PHKU�GD��$XIJXQG�GLHVHV�ÄPHWDEROLVFKHQ�)ODVFKHQ�
KDOVHV³�YHUDEUHLFKW�PDQ�LQ�GHU�DQWL�+,9�7KHUDSLH�G�7��� LQ�K|KHUHQ�'RVHQ��XP�LQWUD]HOOXOlU
GLH�HUIRUGHUOLFKH�.RQ]HQWUDWLRQ�DQ�DNWLYHQ�0HWDEROLWHQ�]X�HUUHLFKHQ��'D�GLHV�DEHU�PLW�HUKHE�
OLFKHQ�1HEHQZLUNXQJHQ�HLQKHUJHKW��YHUVXFKW�PDQ�PLW�3UR�'UXJV�GLHVHQ�PHWDEROLVFKHQ�(QJ�
SDVV�]X�XPJHKHQ��7.�%\SDVV���'DV�F\FOR6DO�.RQ]HSW�ZXUGH�EHUHLWV�HUIROJUHLFK�YRQ�0��/RUH\
DXI�G�7��� DQJHZHQGHW�>�������@�1XQ� VROO� YHUVXFKW�ZHUGHQ� LQZLHZHLW� VLFK� WHUW�%XW\O�� XQG� VHN�
%XW\O�6XEVWLWXHQWHQ� LP� DURPDWLVFKHQ� 5LQJ� GLH� (LJHQVFKDIWHQ� GHU� F\FOR6DO�G�703�3UR�
1XFOHRWLGH�EHHLQIOXVVHQ�



��� ���5HVXOWDWH�XQG�'LVNXVVLRQHQ

������� 6\QWKHVHVWUDWHJLHQ�I�U��µ��µ�'LGHVR[\��
��
�GLGHK\GURWK\PLGLQ��G�7���
$XV�GHU�/LWHUDWXU�VLQG�HLQLJH�6\QWKHVHZHJH�I�U��µ��µ�'LGHVR[\��
��
�GLGHK\GURWK\PLGLQ��G�7�
�� EHNDQQW�>��@� $XVJHKHQG� YRQ� 7K\PLGLQ� ��� NDQQ� G�7� �� �EHU� GLH� ���
�$QK\GURWK\PLGLQ�
9HUELQGXQJ� ��� �:HJ� $�>���@� RGHU� �EHU� �
��
�$QK\GURWK\PLGLQ� ��� �:HJ� %�>���@� GDUJHVWHOOW
ZHUGHQ� �$EELOGXQJ� ����� )�U� GLH� 6\QWKHVH� YRQ� G�7��� �EHU� GLH�9HUELQGXQJ� ��� Z�UGHQ� YLHU
5HDNWLRQVVFKULWWH� EHQ|WLJW� ZlKUHQG� GLH� 5HDNWLRQ� �EHU� 9HUELQGXQJ� ��� QXU� GUHL� 6FKULWWH
EHQ|WLJW�� 'HV� ZHLWHUHQ� ZHUGHQ� EHL� GHU� 6\QWKHVH� �EHU� GLH� =ZLVFKHQVWXIH� ��� UHODWLY� WHXUH
6FKXW]JUXSSHQ� YHUZHQGHW�� $XIJUXQG� GHU� JHULQJHUHQ� .RVWHQ� XQG� GHU� JHULQJHUHQ� $Q]DKO� DQ
5HDNWLRQVVFKULWWHQ�ZXUGH�GLH�6\QWKHVH��EHU�GDV��
��
�$QK\GURWK\PLGLQ����JHZlKOW�
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$EELOGXQJ���� 6\QWKHVHVWUDWHJLHQ�I�U��µ��µ�'LGHVR[\���
��
�GLGHK\GURWK\PLGLQ��G�7���

������� 'DUVWHOOXQJ�YRQ��µ��µ�'LGHVR[\���
��
�GLGHK\GURWK\PLGLQ��G�7���
�µ��µ�'LGHVR[\���
��
�GLGHK\GURWK\PLGLQ� �G�7���� NRQQWH� DXV�7\PLGLQ���� QDFK� GHU�0HWKRGH
YRQ�0DQVXUL�V\QWKHWLVLHUW�ZHUGHQ�>���@�'D]X�ZXUGH�7K\PLGLQ����]XQlFKVW�PLW�0HV\OFKORULG�LQ
]XP��
��
�'LPHV\OWK\PLGLQ���� XPJHVHW]W��'LH� NULVWDOOLQH�9HUELQGXQJ���� NRQQWH� GXUFK�8P�
NULVWDOOLVDWLRQ�DXV�$FHWRQ� LQ������$XVEHXWH� LVROLHUW�ZHUGHQ� �$EELOGXQJ������'LH� DQVFKOLH��
HQGH� 5HDNWLRQ� PLW� 1DWULXPK\GUR[LG� XQWHU� 5�FNIOX�� OLHIHUWH� QDFK� 8PNULVWDOOLVDWLRQ� DXV
(WKDQRO��
��
�$QK\GURWK\PLGLQ���� LQ�����LJHU�$XVEHXWH� �$EELOGXQJ������ ,P� OHW]WHQ�6FKULWW
ZXUGH� ��� PLW� .DOLXP�WHUW�EXW\ODW� EHL� 5DXPWHPSHUDWXU� XPJHVHW]W�� ,Q� HLQHU� $XVEHXWH� YRQ
�����NRQQWH��µ��µ�'LGHVR[\���
��
�GLGHK\GURWK\PLGLQ� �G�7���� DOV� IDUEORVHU�)HVWVWRII� LVROLHUW
ZHUGHQ� �$EELOGXQJ� ���� 6HLWH� ������ $XVJHKHQG� YRQ� 7K\PLGLQ� ��� ZXUGH� G�7� �� LQ� HLQHU
*HVDPWDXVEHXWH�YRQ������HUKDOWHQ��GD�YRU�DOOHP�GLH�$XVEHXWH�GHV�OHW]WHQ�6\QWKHVHVFKULWWHV
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GXUFK� ZLHGHUKROWHV� $XVVFK�WWHOQ� GHU� ZlVVULJHQ� 3KDVH� PLW� (VVLJVlXUHHWK\OHVWHU� HQRUP
JHVWHLJHUW�ZHUGHQ�NRQQWH�
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$EELOGXQJ���� 6\QWKHVH�YRQ��µ��µ�'LGHVR[\���
��
�GLGHK\GURWK\PLGLQ��G�7���
+RUZLW]�HW�DO��NRQQWH� LQ�VHLQHU�6\QWKHVH�QXU�HLQH�*HVDPWDXVEHXWH�YRQ������I�U�G�7��� DXV�
JHKHQG�YRQ�7K\PLGLQ����HU]LHOHQ��'LHV�VWHOOW� LP�9HUJOHLFK�]XU�/LWHUDWXUYRUVFKULIW�HLQH�6WHL�
JHUXQJ�XP�������EHU�DOOH�6\QWKHVHVFKULWWH�GDU�
�����'DUVWHOOXQJ�GHU�F\FOR6DO�G�703�9HUELQGXQJHQ
������� 'DUVWHOOXQJ�GHU�F\FOR6DO�G�703�9HUELQGXQJHQ���D�F�H�K�PLWWHOV�3KRVSKRU�,,,��

&KHPLH��6\QWKHVHYDULDQWH�$�
$XVJHKHQG�YRQ��
��
�'LGHVR[\��
��
�GLGHK\GURWK\PLGLQ��G�7����ZXUGHQ�GLH�F\FOR6DO�G�703�
9HUELQGXQJHQ� ��� QDFK� 9DULDQWH� $>�������@� XQWHU� 9HUZHQGXQJ� GHU� F\FOLVFKHQ� 6DOLJHQ\O�
FKORUSKRVSKDQH���� HUIROJUHLFK�GDUJHVWHOOW��'D]X�ZXUGH�]X� HLQHU�/|VXQJ�YRQ�G�7��� XQG����
bTXLYDOHQWHQ� 'LLVRSURS\OHWK\ODPLQ� �',3($�� LQ� ZDVVHUIUHLHP� $FHWRQLWULO� QDFK� $EN�KOXQJ
DXI�������&� ODQJVDP�HLQH�/|VXQJ�DXV�����bTXLYDOHQWHQ�GHV� MHZHLOLJHQ�F\FOLVFKHQ�6DOLJHQ\O�
FKORUSKRVSKDQV� ��D�F�H�K� LQ� ����PO� $FHWRQLWULO� �EHU� HLQHQ� =HLWUDXP� YRQ� ]ZHL�6WXQGHQ
KLQ]XJHWURSIW��1DFK�GHU�=XJDEH�ZXUGH����PLQ�EHL������&�JHU�KUW�XQG�PLWWHOV�'&�.RQWUROOH
DXI�YROOVWlQGLJH�8PVHW]XQJ�GHV�1XFOHRVLGV��EHUSU�IW��$QVFKOLH�HQG�ZXUGH�EHL������&�PLW����
bTXLYDOHQWHQ� WHUW�%XW\OK\GURSHUR[LG� R[LGLHUW�� 'DV� 5HDNWLRQVJHPLVFK� OLH�� PDQ� DXI� 5DXP�
WHPSHUDWXU� DXIWDXHQ� XQG� GDV� /|VXQJVPLWWHO� ZXUGH� DQVFKOLH�HQG� LP� gOSXPSHQYDNXXP� HQW�
IHUQW�� 0DQ� HUKLHOW� HLQ� JHOEHV� gO�� 1DFK� FKURPDWRJUDSKLVFKHU� $XIUHLQLJXQJ� HUKLHOW� PDQ� GLH



��� ���5HVXOWDWH�XQG�'LVNXVVLRQHQ

F\FOR6DO�G�703�7ULHVWHU� ��D�F�H�K� DOV� IDUEORVH� gOH� E]Z�� QDFK� /\RSKLOLVLHUHQ� DOV� ZHL�H
:DWWHQ�LQ�$XVEHXWHQ�YRQ������������VLHKH�$EELOGXQJ�����
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$EELOGXQJ���� 6\QWKHVH� GHU� F\FOR6DO�G�703�'HULYDWH� ��D�F�H�I� PLWWHOV� 3KRVSKRU�,,,��&KHPLH��6\QWKHVHYDULDQWH�$�
'LH� 9HUELQGXQJHQ� ZXUGHQ� GXUFK� �+�105��� ��&�105��� ��3�105� XQG� 89�6SHNWURVNRSLH
VRZLH�PDVVHQVSHNWURPHWULVFK�QDFKJHZLHVHQ�XQG�FKDUDNWHULVLHUW��0DQ�HUKLHOW�'LDVWHUHRPHUHQ�
JHPLVFKH�LP�9HUKlOWQLV�YRQ�QDKH]X������7DEHOOH������'LH�KLHU�DXIJHI�KUWHQ�'LDVWHUHRPHUHQ�
YHUKlOWQLVVH� VLQG�� ZLH� VFKRQ� EHL� GHQ� F\FOR6DO�$GHQ\ODWHQ� QDFK� ]ZHLPDOLJHU� FKURPDWR�
JUDSKLVFKHU�$XIUHLQLJXQJ�GHU�5RKJHPLVFKH�HUPLWWHOW�ZRUGHQ�

9HUELQGXQJ 6XEVWLWXHQW FKHPLVFKH�9HUVFKLHEXQJ>SSP@ 'LDVWHUHRPHUHQ�YHUKlOWQLV
��D + ����������� ��������
��F ��0H ����������� Q�G
��H ��WHUW�%X ��������IDVW����������VORZ� ��������
��I ��VHN�%X ��������������������������� ��������������������
��J ��WHUW�%X ��������IDVW����������VORZ� ��������
��K ��VHN�%X �������������������� Q��E�

7DEHOOH���� &KHPLVFKH� 9HUVFKLHEXQJ� LP� ��3�105�6SHNWUXP� XQG� 'LDVWHUHRPHUHQYHU�KlOWQLV�GHU�F\FOR6DO�G�703�'HULYDWH���D�F�H�K
,P�)DOO�GHU���WHUW�%XW\O�XQG���WHUW�%XW\O� VXEVWLWXLHUWHQ�9HUELQGXQJHQ���H� XQG���J� NRQQWHQ
GLH�'LDVWHUHRPHUH�PLW�+LOIH�YRQ�VHPLSUlSDUDWLYHU�+3/&�YRQHLQDQGHU� JHWUHQQW�ZHUGHQ��$XI
GLH� XQWHUVFKLHGOLFKHQ� (LJHQVFKDIWHQ� GLHVHU� JHWUHQQWHQ�'LDVWHUHRPHUH�ZLUG� LP�.DSLWHO� �����
6HLWH�����JHQDXHU�HLQJHJDQJHQ�



���5HVXOWDWH�XQG�'LVNXVVLRQHQ ���

������� 'DUVWHOOXQJ�GHU�F\FOR6DO�G�703�9HUELQGXQJHQ���F��6\QWKHVHYDULDQWH�%�
,P� *HJHQVDW]� ]X� GHQ� 3XULQ�KDOWLJHQ� 1XFOHRVLGHQ� VWHOOW� GLH� 9HUZHQGXQJ� YRQ� F\FOLVFKHQ
6DOLJHQ\OSKRVSKRUDPLGLWHQ����GLH�ELVKHU�HIIHNWLYVWH�9DULDQWH� I�U�GLH�6\QWKHVH�GHU�F\FOR6DO�
G�703�9HUELQGXQJHQ� GDU� �$EELOGXQJ� ���� 6HLWH� �����:LH� DOOJHPHLQ� LQ� GHU� 3KRVSKRDPLGLW�
&KHPLH�XQG�YRU�DOOHP�LQ�GHU�2OLJRQXFOHRWLGV\QWKHVH��EOLFK��PX�� LQ�GHP�5HDNWLRQVJHPLVFK
QHEHQ� GHP� 3KRVSKRUDPLGLW� HLQH� VFKZDFKH� 6lXUH� DOV� $NWLYDWRU� ZLH� ]�%�� �+�7HWUD]RO>���@
]XJHJHQ�VHLQ��1HEHQ�GLHVHP�NODVVLVFKHQ�$NWLYDWRU�N|QQHQ�DXFK�DQGHUH�VFKZDFKH�6lXUHQ�ZLH
]�%��3\ULGLQLXP�WHWUDIOXRURERUDW��3\ULGLQ�K\GURFKORULG�RGHU�,PLGD]ROLXP�WULIODW�]XU�.XSSOXQJ
HLQHV�3KRVSKRUDPLWV�PLW�HLQHP�$ONRKRO�HLQJHVHW]W�ZHUGHQ��$XIJUXQG�GLHVHU�ÄVDXUHQ³�5HDN�
WLRQVEHGLQJXQJHQ�PX��EHU�FNVLFKWLJW�ZHUGHQ��GD��VlXUHHPSILQGOLFKH�1XFOHRVLGH��P|JOLFKHU�
ZHLVH�GLHVHQ�%HGLQJXQJHQ�ZlKUHQG�GHU�5HDNWLRQ�QLFKW� VWDQGKDOWHQ�� )�U� VROFKH�)lOOH� LVW� GLH
6\QWKHVHYDULDQWH� $� DXIJUXQG� GHU� 6WLFNVWRIIEDVH� ',3($� HYHQWXHOO� J�QVWLJHU�� 'LH� 5HDNWLRQ
ZXUGH� LQ� +LQEOLFN� DXI� GHQ� (LQIOX�� GHU� REHQ� JHQDQQWHQ� $NWLYDWRUHQ�� DXI� GLH� 7HPSHUDWXU
ZlKUHQG�GHU�=XJDEH�GHV�F\FOLVFKHQ�6DOLJHQ\OSKRVSKRUDPLGLWV��DXI�GHQ�/|VXQJVPLWWHOHLQIOX�
XQG�DXI�GLH�5HDNWLRQV]HLW�KLQ�XQWHUVXFKW��'XUFK�GLH�9HUZHQGXQJ�YHUVFKLHGHQHU�FKLUDOHU�7HW�
UD]RO�� XQG� ,PLGD]RO�$NWLYDWRUHQ�� N|QQWH� ]XVlW]OLFK� GDV�'LDVWHUHRPHUHQYHUKlOWQLV� GHU�5HDN�
WLRQ� DP�3KRVSKRUDWRP�EHHLQIOX�W�ZHUGHQ��$QKDQG�GHV�1XFOHRVLGV��
��
�'LGHVR[\��
��
�GLGH�
K\GURWK\PLGLQ��G�7����ZXUGH�GLHVH�6\QWKHVHYDULDQWH�RSWLPLHUW�>�������@
'LH�1XFOHRVLGH�XQG�GLH�$NWLYDWRUHQ�ZXUGHQ�]XQlFKVW�JHWUHQQW�YRQHLQDQGHU�PLW�7ROXRO�FRHYD�
SRULHUW��XP�UHVWOLFKHV�:DVVHU�]X�HQWIHUQHQ��,P�$QVFKOX��GDUDQ�ZXUGH�G�7���LQ�$FHWRQLWULO�JH�
O|VW��=X�GLHVHU�/|VXQJ�ZXUGHQ�]ZLVFKHQ�����XQG�����bTXLYDOHQWH�GHV�$NWLYDWRUV�KLQ]XJHJH�
EHQ�XQG�LP�$QVFKOX��GDUDQ�����bTXLYDOHQWH�F\FOLVFKHV�6DOLJHQ\OSKRVSKRUDPLGLW���F�DOV�/|�
VXQJ�LQ�$FHWRQLWULO�EHL����&�E]Z��EHL�5DXPWHPSHUDWXU�KLQ]XJHWURSIW�
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$EELOGXQJ���� 6\QWKHVH�GHV�F\FOR6DO�G�703�'HULYDWHV���F�PLWWHOV�3KRVSKRU�,,,��&KHPLH�6\QWKHVHYDULDQWH�%�
1DFK�GHU�=XJDEH�ZXUGH�GLH�5HDNWLRQ�PLWWHOV�'&�.RQWUROOH�DXI�YROOVWlQGLJH�8PVHW]XQJ�GHV
1XFOHRVLGV�NRQWUROOLHUW��$QVFKOLH�HQG�ZXUGH�EHL����&�PLW�����bTXLYDOHQWHQ��LQ�EH]XJ�DXI�GDV
3KRVSKRUDPLGLW��PLW�WHUW�%XW\OK\GURSHUR[LG�R[LGLHUW�



��� ���5HVXOWDWH�XQG�'LVNXVVLRQHQ

$NWLYDWRU bTXLYDOHQWH 5HDNWLRQV�WHPSHUDWXU 5HDNWLRQV]HLW�YRU�2[�� $XVEHXWH>�@ 'LDVWHUHRPHUHQ�YHUKlOWQLV
�+�7HWUD]RO � ���& ��K �� ������

� ���& ��K �� ������
� ���& ����K �� ������
� ���& ����K �� ������
� 5W ��K �� ������
� 5W ��K �� ������

3\ULGLQ�K\GURFKORULG � ���& !����K �� ������
� ���& !����K �� �����
� ���& ��K �� ������
� ���& ����K �� ������
� 5W ��K �� �����
� 5W ��K �� ������

3\ULGLQLXP�WHWUDIOXRUERUDW � ���& �����K �� ������
� ���& �����K �� ������
� ���& �����K �� ������
� ���& �����K �� ������
� 5W ����K �� ������
� 5W ����K �� ������

,PLGD]ROLXP�7ULIODW � ���& �����K �� ������
� ���& �����K �� ������
� ���& ��K �� ������
� ���& ����K �� ������
� ���& ��K �� ������
� ���& ��K �� ������
� 5W ����K �� ������
� 5W ����K �� ������
� 5W NHLQH�5HDNWLRQ>D@
� 5W NHLQH�5HDNWLRQ>D@

>D@'LH�5HDNWLRQ�ZXUGH�LQ�'0)�7+)�������GXUFKJHI�KUW

7DEHOOH���� $XVEHXWHQ�XQG�'LDVWHUHRPHUHQYHUKlOWQLVVH�YRQ���0H�F\FOR6DO�G�703���FXQWHU�YHUVFKLHGHQHQ�%HGLQJXQJHQ>���@



���5HVXOWDWH�XQG�'LVNXVVLRQHQ ���

'LH� JHZlKOWHQ� 5HDNWLRQVEHGLQJXQJHQ� XQG� GLH� GDPLW� HUKDOWHQHQ� $XVEHXWHQ� XQG
'LDVWHUHRPHUHQYHUKlOWQLVVH� VLQG� LQ�7DEHOOH���� DXI�6HLWH�����GDUJHVWHOOW��$XIIDOOHQG� LVW�� GD�
GLH� 1DWXU� GHV� $NWLYDWRUV� ��+�7HWUD]RO�� 3\ULGLQ�K\GURFKORULG�� 3\ULGLQLXP�WHWUDIOXRUERUDW�
,PLGD]ROLXP�7ULIODW�� NHLQHQ� (LQIOX�� DXI� GLH� $XVEHXWH� GHU� 5HDNWLRQ� KDW�� $OOH� YHUZHQGHWHQ
$NWLYDWRUHQ� I�KUWHQ� ]X� JXWHQ� ELV� VHKU� JXWHQ� $XVEHXWHQ� ������������� 8P� GLHVH� KRKHQ
$XVEHXWHQ� ]X� HUKDOWHQ� KDW� HV� VLFK� JH]HLJW�� GD�� PLQGHVWHQV� ����bTXLYDOHQWH� GHV� $NWLYDWRUV
Q|WLJ�VLQG��6HW]W�PDQ�ZHQLJHU�DOV�����bTXLYDOHQWH�HLQ��VR�PDFKW�VLFK�GLHV�LQ�HLQHU�JHULQJHUHQ
$XVEHXWH� EHPHUNEDU�� 'LH� HUPLWWHOWHQ� 'LDVWHUHRPHUHQYHUKlOWQLVVH� OLHJHQ� EHL� DOOHQ� YHU�
ZHQGHWHQ� 5HDNWLRQVEHGLQJXQJHQ� EHL� QDKH]X� ����� GD� NHLQHUOHL� FKLUDOH� ,QGXNWLRQ� GXUFK� GLH
$NWLYDWRUHQ� VWDWWILQGHW�� 8P� ]X� XQWHUVXFKHQ�� RE� GDV� 'LDVWHUHRPHUHQYHUKlOWQLV� GHU� F\FOR6DO�
3UR�1XFOHRWLGH��EHU�GLH�6\QWKHVHYDULDQWH�%�]X�EHHLQIOXVVHQ�LVW��ZXUGHQ�YHUVFKLHGHQH�FKLUDOH
,PLGD]ROH� XQG� 7HWUD]ROH� �����µ��µ�'LPHWK\OELSKHQ\O���\O������GLF\DQLPLGD]RO�� ����µ��µ��µ�
7ULPHWK\OELSKHQ\O���\O������GLF\DQLPLGD]RO�� ���7ULSKHQ\OPHWK\O������GLF\DQLPLGD]RO�� ������
������0HWKR[\�ERUQ\O����WHWUD]RO>���@��YHUZHQGHW��0LW�LKQHQ�OLH�HQ�VLFK�HLQLJH�-DKUH�]XYRU�EHL
GHU� GLDVWHUHRVHOHNWLYHQ� 6\QWKHVH� YRQ�0HWK\OSKRVSKRQDW�'LPHUHQ� �EHU� GLH� 3KRVSKRUDPLGLW�
5RXWH�JXWH�(UIROJH�]XJXQVWHQ�GHV�5S�'LDVWHUHRPHUV�HU]LHOHQ�>�������@�6LH�ZXUGHQ�IUHXQGOLFKHU�
ZHLVH� YRQ� 3�� 6FKHOO� �8QLYHUVLWlW� )UDQNIXUW�0��� ]X� 9HUI�JXQJ� JHVWHOOW�� 'LHVH� FKLUDOHQ
$NWLYDWRUHQ�KDWWHQ�DOOHUGLQJV�NHLQHQ�(LQIOX��DXI�GDV�'LDVWHUHRPHUHQYHUKlOWQLV�GHU���0HWK\O�
F\FOR6DO�G�703�9HUELQGXQJ� ��F�� =XVlW]OLFK� ZDUHQ� GLH� HUKDOWHQHQ� $XVEHXWHQ� ZHVHQWOLFK
JHULQJHU�DOV�PLW�GHQ�DFKLUDOHQ�$NWLYDWRUHQ��>���@

������� 'DUVWHOOXQJ�GHU�F\FOR6DO�G�7�9HUELQGXQJHQ���D�F��6\QWKHVHYDULDQWH�&�
'LH�F\FOR6DO�G�703�'HULYDWH���D�F�NRQQWHQ�DXFK�PLWWHOV�3KRVSKRU�9��&KHPLH�V\QWKHWLVLHUW
ZHUGHQ��'D]X�ZXUGH�GDV�1XFOHRVLGH�G�7���lKQOLFK�GHU�9RUVFKULIW�YRQ�0F*XLJDQ�HW�DO�>���@�LQ
$FHWRQLWULO�JHO|VW�XQG�PLW�1�0HWK\OLPLGD]RO�DOV�%DVH�YHUVHW]W��%HL�5DXPWHPSHUDWXU�ZXUGHQ
����bTXLYDOHQWH�F\FOLVFKH�6DOLJHQ\OSKRVSKRUFKORULGDW����XQYHUG�QQW�KLQ]XJHJHEHQ�XQG��EHU
1DFKW�EHL�5DXPWHPSHUDWXU�JHU�KUW��'DV�/|VXQJVPLWWHO�ZXUGH�LP�gOSXPSHQYDNXXP�HQWIHUQW
XQG�GDV�HUKDOWHQH�JHOEH�gO�FKURPDWRJUDSKLVFK�DXIJHUHLQLJW��'LH�HUKDOWHQHQ�$XVEHXWHQ�ODJHQ
]ZLVFKHQ� ��� XQG� ������ 'LH� FKURPDWRJUDSKLVFKH� $XIUHLQLJXQJ� GHU� QDFK� GHU� 6\QWKHVH�
YDULDQWH�&�KHUJHVWHOOWHQ�F\FOR6DO�3UR�1XFOHRWLGH�HUZLHV�VLFK�DOV�VFKZLHULJ��'DV�LP�hEHUVFKX�
����� bTXLYDOHQWH�� HLQJHVHW]WH�1�0HWK\OLPLGD]RO� �10,�� OLH�� VLFK� QXU� VFKZHU� YRQ� GHP� JH�
Z�QVFKWHQ�3URGXNW�DEWUHQQHQ��VR�GD��PHKUHUH�FKURPDWRJUDSKLVFKH�7UHQQXQJHQ�Q|WLJ�ZDUHQ�
XP�GHQ�UHLQHQ�F\FOR6DO�G�7�3KRVSKDWWULHVWHU����]X�HUKDOWHQ�
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$EELOGXQJ���� 6\QWKHVH�GHU�F\FOR6DO�G�703�'HULYDWH���D�F�QDFK�6\QWKHVHYDULDQWH�&
'HU�9HUVXFK�GDV�3URGXNW�QDFK�GHU�5HDNWLRQ�GXUFK�HLQH�ZlVVULJH�$XIDUEHLWXQJ�YRQ�GHU�%DVH
]X� WUHQQHQ�� I�KUWH� ]X� HUKHEOLFKHQ� $XVEHXWHYHUOXVWHQ�� 'D� I�U� GLHVH� 5HDNWLRQVYDULDQWH� QRFK
NHLQH� LQWHQVLYH� 5HDNWLRQVRSWLPLHUXQJ� ZLH� LP� )DOO� GHU� 6\QWKHVHYDULDQWH� %� GXUFKJHI�KUW
ZRUGHQ� LVW�� NDQQ� GDV� V\QWKHWLVFKH� 3RWHQWLDO� GLHVHU� 9DULDQWH� I�U� QRFK� QLFKW� DEVFKOLH�HQG
HLQJHVFKlW]W�ZHUGHQ�
�����(LJHQVFKDIWHQ�GHU�F\FOR6DO�G�703�9HUELQGXQJHQ
������� 9HUWHLOXQJVNRHIIL]LHQWHQ�GHU�F\FOR6DO�G�703�9HUELQGXQJHQ���H�K
:LH� ]XYRU� LQ� .DSLWHO� �������� DXI� � 6HLWH� ��� EHVFKULHEHQ�� ZXUGHQ� I�U� GLH� F\FOR6DO�G�703�
7ULHVWHU� ��� GLH� 1HUQVW
VFKHQ� 9HUWHLOXQJVNRHIIL]LHQWHQ� �3&�� XQG� ORJ3�:HUWH�� LQ� HLQHP
��2FWDQRO�:DVVHU�*HPLVFK� ������ Y�Y�� H[SHULPHQWHOO� EHVWLPPW�� $OV� 5HIHUHQ]YHUELQGXQJ� I�U
GLH� $EVFKlW]XQJ� HLQHV� SDVVLYHQ� =HOOPHPEUDQWUDQVSRUWHV� GLHQWH� ZLHGHUXP� $=7� ��
'HVZHLWHUHQ� ZXUGHQ� GLH� HUPLWWHOWHQ� 9HUWHLOXQJVNRHIIL]LHQWHQ� PLW� GHP� HQWVSUHFKHQGHQ
$XVJDQJVQXFOHRVLG� �
��
�'LGHVR[\��
��
�GLGHK\GURWK\PLGLQ� �G�7�� �� YHUJOLFKHQ�� 'LH� 'XUFK�
I�KUXQJ�HUIROJWH�ZLHGHUXP�ZLH�LQ�.DSLWHO���������EHVFKULHEHQ��'LH�(UJHEQLVVH�VLQG�LQ�7DEHOOH
���]XVDPPHQJHID�W�
'LH�F\FOR6DO�G�703�9HUELQGXQJHQ���H�K�ZHLVHQ�VHKU�KRKH�3&�:HUWH�YRQ���������DXI��'LHVH
:HUWH�VLQG�LP�9HUJOHLFK�]X�GHU�$XVJDQJVYHUELQGXQJ�G�7�XP�HLQHQ�)DNWRU�����������K|KHU�
,P�9HUJOHLFK�]X�$=7���NRQQWH�HLQ�)DNWRU�YRQ���������HU]LHOW�ZHUGHQ��'LH�EHLGHQ�'LDVWHUHR�
PHUH�YRQ���H�XQG���J�XQWHUVFKHLGHQ�VLFK�QLFKW�ZHVHQWOLFK�LQ�LKUHU�/LSRSKLOLH��:LH�VFKRQ�I�U
GLH�F\FOR6DO�GG$03��XQG�F\FOR6DO��
�)�DUD�GG$03�7ULHVWHU����������JH]HLJW�ZHUGHQ�NRQQWH�
]HLFKQHW� VLFK� DXFK� LP� )DOO� GHU� F\FOR6DO�G�703�9HUELQGXQJHQ� HLQH� $EKlQJLJNHLW� YRQ� GHU
*U|�H� GHU� 3&�:HUWH� XQG� GHU� YHUVFKLHGHQHQ� %XW\O�5HVWH� LQ� ��� E]Z�� ��3RVLWLRQ� LP� DURPD�
WLVFKHQ�5LQJ�DE�



���5HVXOWDWH�XQG�'LVNXVVLRQHQ ���

9HUELQGXQJ 6XEVWLWXHQW 3&�:HUW ORJ3�:HUW
��H��IDVW� ��WHUW�%X ���� ����
��H��VORZ� ��WHUW�%X ���� ����

��I ��VHN�%X ���� ����
��J��IDVW� ��WHUW�%X ���� ����
��J��VORZ� ��WHUW�%X ���� ����

��I ��VHN�%X ���� ����
G�7�� ��� ���� ����>���@
$=7�� ��� ���� ����>���@

7DEHOOH��� 9HUWHLOXQJVNRHIIL]LHQWHQ�GHU�F\FOR6DO�G�703�9HUELQGXQJHQ���H�K
(LQ�VHN�%XW\O�5HVW�LP�DURPDWLVFKHQ�5LQJ�LVW�LP�9HUJOHLFK�]X�HLQHP�WHUW�%XW\O�6XEVWLWXHQWHQ
GHXWOLFK� OLSRSKLOHU��ZREHL�GHU���VHN�%XW\O�6XEVWLWXHQW�ZLHGHUXP� OLSRSKLOHU� LVW� DOV�HLQ���VHN�
%XW\O�5HVW��'LH�UHODWLY�QLHGULJHQ�3&�:HUWH�����������LP�9HUJOHLFK�]X�GHQ�F\FOR6DO�3KRVSKDW�
WULHVWHUQ�PLW�HLQHU�3XULQ�%DVH������������UHVXOWLHUHQ�DXV�GHU�K|KHUHQ�+\GURSKLOLH�GHU�3\ULPL�
GLQH�

������� +\GURO\VHNLQHWLNHQ�GHU�F\FOR6DO�G�703�9HUELQGXQJHQ���H�K
'LH� V\QWKHWLVLHUWHQ� F\FOR6DO�G�703�9HUELQGXQJHQ� ��H�K� ZXUGHQ�� ZLH� ]XYRU� DXFK� GLH
F\FOR6DO�GG$03�� XQG� F\FOR6DO�G�$03�7ULHVWHU� ��D�K� XQG� ��D�G�� LQ� ZlVVULJHQ� 3XIIHU�
V\VWHPHQ� DXI� LKUH� +\GURO\VHHLJHQVFKDIWHQ� XQWHUVXFKW� �VLHKH� .DS�� ��������� 6HLWH� ����� =XYRU
ZDU� HV� P|JOLFK�� GLH� 'LDVWHUHRPHUHQJHPLVFKH� GHU� ��WHUW�%XW\O� E]Z�� ��WHUW�%XW\O�9HUELQG�
XQJHQ� ��H� E]Z�� ��J� PLWWHOV� VHPLSUlSDUDWLYHU� 53�+3/&� ]X� WUHQQHQ� XQG� VHSDUDW� ]X� XQWHU�
VXFKHQ�� $OV� 5HIHUHQ]� ZXUGHQ� GLH� YRQ� 0�� /RUH\� V\QWKHWLVLHUWHQ� 'HULYDWH� F\FOR6DO�G�703
��D�� ��0H�F\FOR6DO�G�703� �IDVW�� ��F�� ��0H�F\FOR6DO�G�703� �VORZ�� ��F� XQG� ��0H�
F\FOR6DO�G�703���M�KLQ]XJH]RJHQ�XQG�XQWHU�JOHLFKHQ�%HGLQJXQJHQ�XQWHUVXFKW�>�������@
'LH�'XUFKI�KUXQJ�GHU�+\GURO\VHNLQHWLNHQ� HUIROJWH� DQDORJ�GHUHU� LQ�.DSLWHO����������6HLWH���
EHVFKULHEHQHQ� +\GURO\VHNLQHWLNHQ� I�U� GLH� F\FOR6DO�GG$03�� XQG� F\FOR6DO�G�$03�7ULHVWHU
����������:LH�LQ�7DEHOOH����DXI�6HLWH�����]XVDPPHQJHID�W� LVW�� OLHJHQ�GLH�JHPHVVHQHQ�+DOE�
ZHUWV]HLWHQ�GHU�3KRVSKDWWULHVWHU���D�F�H�M�LQ�HLQHP������P0�3KRVSKDWSXIIHU��S+����������&�
]ZLVFKHQ�����XQG�����6WXQGHQ��$X�HUJHZ|KQOLFK�ODQJH�+DOEZHUWV]HLWHQ�EHVLW]HQ��ZLH�VFKRQ
]XYRU� EHL� GHQ� F\FOR6DO�GG$03�� XQG� F\FOR6DO��
�)�DUD�GG$03�9HUELQGXQJHQ� ��� XQG� ��
EHREDFKWHW�ZHUGHQ�NRQQWH��GLH���WHUW�%XW\O��XQG���VHN�%XW\O�F\FOR6DO�G�703�9HUELQGXQJHQ
��H�XQG���I�



��� ���5HVXOWDWH�XQG�'LVNXVVLRQHQ

+DOEZHUWV]HLW��W�����LQ3KRVSKDWSXIIHU������P0��EHL�����&�>K@
9HUELQGXQJ 6XEVWLWXHQW��5� S+����

��D + ���
��F��IDVW� ��0H ����
��F��VORZ� ��0H ����
��H��IDVW� ��WHUW�%X ���
��H��VORZ� ��WHUW�%X ���

��I ��VHN�%X ����
��J��IDVW� ��WHUW�%X ����
��J��VORZ� ��WHUW�%X ����

��K ��VHN�%X ����
��M ��0H ����

7DEHOOH���� +DOEZHUWV]HLWHQ��W�����GHU�F\FOR6DO�G�703�9HUELQGXQJHQ���H�M�XQG���D�F
:LH� DXV� 7DEHOOH� ��� HUVLFKWOLFK� LVW� ]HLJHQ� GLH� 9HUELQGXQJHQ� PLW� HLQHP� 6XEVWLWXHQWHQ� LQ
��3RVLWLRQ� ���J�M�� lKQOLFKH� +DOEZHUWV]HLWHQ� �������K��� ZlKUHQG� EHL� GHQ� 9HUELQGXQJHQ� PLW
HLQHP�6XEVWLWXHQWHQ�LQ���3RVLWLRQ����F�H�I��HLQH�GHXWOLFKH�$EVWXIXQJ�]X�EHREDFKWHQ�LVW����F�
���E]Z�����K����I�����K����H������E]Z������K���'HU�*UXQG�I�U�GLHVH�%HREDFKWXQJ�OLHJW�DXFK
KLHU� LQ� GHP� XQWHUVFKLHGOLFKHQ� VWHULVFKHQ� (LQIOX�� GHU� 6XEVWLWXHQWHQ�� $XFK� KLHU� �EHQ
6XEVWLWXHQWHQ� ZLH� VHN�%XW\O� XQG� WHUW�%XW\O� LQ� GHU� ��3RVLWLRQ� GHV� DURPDWLVFKHQ� 5LQJV� QXU
HLQHQ� NOHLQHQ� (LQIOX��� 6XEVWLWXHQWHQ� LQ� GHU� ��3RVLWLRQ� DOOHUGLQJV� HLQHQ� JUR�HQ� (LQIOX�� DXI
HLQHQ�QXFOHRSKLOHQ�$QJULII�DP�3KRVSKRUDWRP�DXV��:LH�VFKRQ�EHL�GHQ�F\FOR6DO�GG$03��XQG
F\FOR6DO��
�)�DUD�GG$03�9HUELQGXQJHQ����XQG����]X�EHREDFKWHQ�ZDU��LVW��EHGLQJW�GXUFK�GHQ
JU|�HUHQ� VWHULVFKHQ� $QVSUXFK� HLQHU� WHUW�%XW\O� *UXSSH� LP� 9HUJOHLFK� ]X� HLQHU� VHN�%XW\O
*UXSSH�� GLH� +DOEZHUWV]HLW� YRQ� ��H� XP� QDKH]X� GDV� �� IDFKH� JU|�HU� DOV� LP� )DOO� YRQ� ��I�
,QWHUHVVDQW�LVW�GLH�XQWHUVFKLHGOLFKH�6WDELOLWlW�GHU�JHWUHQQWHQ�'LDVWHUHRPHUHQ�GHU�9HUELQGXQJHQ
��F����H�XQG���J��+LHUEHL�]HLJHQ�VLFK�XQWHUVFKLHGOLFK�VWDUNH�'LIIHUHQ]HQ�GHU�+DOEZHUWV]HLWHQ
LP�3KRVSKDWSXIIHU�LQQHUKDOE�GHUVHOEHQ�9HUELQGXQJ��:lKUHQG�LP�)DOO�GHV���0HWK\O�VXEVWLWX�
LHUWHQ� 3KRVSKDWWULHVWHUV� ��F� GLH� 6WDELOLWlW� GHU� EHLGHQ� 'LDVWHUHRPHUH� �IDVW�� XQG� �VORZ�� XP
HLQHQ�)DNWRU���YDULLHUHQ�� ILQGHW�PDQ�EHL�GHU�9HUELQGXQJ���J�QXU�QRFK�HLQHQ�)DNWRU����9HU�
JOHLFKW�PDQ�QXQ�GLH�EHLGHQ���WHUW�%XW\O�F\FOR6DO�'HULYDWH���H��IDVW��XQG���H���VORZ���PLWHLQ�
DQGHU��VR�NDQQ�PDQ�NHLQH�GHXWOLFKH�$EZHLFKXQJ�GHU�+DOEZHUWV]HLWHQ�YRQHLQDQGHU�PHKU�IHVW�
VWHOOHQ��(LQH�8UVDFKH�I�U�GLHVHV�3KlQRPHQ�LVW�QRFK�QLFKW�EHNDQQW��:HLWHUKLQ�IlOOW�DXI��GD��VR�



���5HVXOWDWH�XQG�'LVNXVVLRQHQ ���

ZRKO� LP� )DOO� GHV� ��WHUW�%XW\O�F\FOR6DO�3KRVSKDWWULHVWHUV� ��H� DOV� DXFK� EHL� GHU� ��WHUW�%XW\O�
9HUELQGXQJ� ��J� GDV� �IDVW��HOXLHUHQGH� 'LDVWHUHRPHU� LPPHU� GDV� VWDELOHUH� XQG� GDV� �VORZ��
HOXLHUHQGH�'LDVWHUHRPHU�GDV� LQVWDELOHUH� LVW��%HL�GHU���0HWK\O�VXEVWLWXLHUWHQ�9HUELQGXQJ���F
LVW�GLHVHV�9HUKlOWQLV�XPJHNHKUW��:DKUVFKHLQOLFK�KDEHQ�GDV�5S��E]Z��GDV�6S�'LDVWHUHRPHU� MH
QDFK� 6XEVWLWXHQW� LP� DURPDWLVFKHQ� 5LQJ� XQWHUVFKLHGOLFKH� (OXWLRQVHLJHQVFKDIWHQ�� 1XU� HLQH
%HVWLPPXQJ�GHU�DEVROXWHQ�.RQILJXUDWLRQ�DP�3KRVSKRUDWRP�NDQQ�GLHVH�)UDJH�NOlUHQ�

������� $QWL�+,9�7HVWV�GHU�F\FOR6DO�G�703�9HUELQGXQJHQ���H�K
'LH�F\FOR6DO�G�703�9HUELQGXQJHQ���H�K�ZXUGHQ�LQ�=XVDPPHQDUEHLW�PLW�GHU�$UEHLWVJUXSSH
YRQ�3URI��'U�� -DQ�%DO]DULQL� DXI� LKUH� LQ� YLWUR� DQWL�+,9�$NWLYLWlW� XQWHUVXFKW��$XFK� LQ� GLHVHP
)DOO� GLHQWH� HLQH�:LOGW\S]HOOLQLH� KXPDQHU� 7�/\PSKR]\WHQ� �&(0���� DOV� 7HVWV\VWHP�� $X�HU�
GHP�ZXUGH�HLQH�7K\PLGLQ�.LQDVH�GHIL]LHQWH� �&(0�7.���=HOOLQLH�YHUZHQGHW��'LHVHV�(Q]\P
LVW�I�U�GLH�LQWUD]HOOXOlUH�8PZDQGOXQJ�YRQ�G�7���]X�G�703�YHUDQWZRUWOLFK��)HKOW�GLHVHV�(Q�
]\P�GHU�=HOOH��VR�JHKW�GLH�$NWLYLWlW�YRQ�G�7���YHUORUHQ�� ,P�)DOO�GHU�F\FOR6DO�9HUELQGXQJHQ
VROOWH�GDV�)HKOHQ�GHU�7K\PLGLQ�.LQDVH�NHLQH�$XVZLUNXQJHQ�DXI�GLH�$NWLYLWlW�KDEHQ��GD�GDV
�
�0RQRSKRVSKDW� G�703� LQWUD]HOOXlU� IUHLJHVHW]W� ZLUG�� 'LH� EHREDFKWHWH� DQWLYLUDOH�$NWLYLWlW
GHU�:LOGW\S]HOOLQLH�&(0���VROOWH�LQ�&(0�7.��=HOOHQ�HUKDOWHQ�EOHLEHQ��%HL�ELVKHULJHQ�8QWHU�
VXFKXQJHQ�YRQ�F\FOR6DO�G�703�7ULHVWHUQ�PLW�GHQ�6XEVWLWXHQWHQ�+����20H����0H����0H�XQG
����'L0H� NRQQWH� EHREDFKWHW� ZHUGHQ�� GD�� GLH� F\FOR6DO�G�703�'HULYDWH� LQ� GHQ� 7K\PLGLQ�
.LQDVH�GHIL]LHQWHQ� =HOOHQ� �&(0�7.��� LKUH� DQWLYLUDOH� $NWLYLWlW� ZHLWJHKHQG� EHLEHKDOWHQ�� ,Q
7DEHOOH����DXI�6HLWH�����VLQG�GLH�DQWLYLUDOHQ�'DWHQ�GHU�WHUW��XQG�VHN�%XW\O�F\FOR6DO�G�703�
'HULYDWH� ]XVDPPHQJHVWHOOW�� $OV� 9HUJOHLFK� ZXUGH� DX�HUGHP� GDV� ��0HWK\O� VXEVWLWXLHUWH
F\FOR6DO�G�703�'HULYDW���F�JHWHVWHW�
'LH� F\FOR6DO�G�703�9HUELQGXQJHQ� ��H�K� ZHLVHQ� LQ� GHU� :LOGW\S]HOOOLQLH� �&(0���� HLQH
$NWLYLWlW� JHJHQ� +,9��� XQG� +,9��� DXI�� GLH� LQ� GHU� JOHLFKHQ� *U|�HQRUGQXQJ� OLHJW� ZLH� GLH
$XVJDQJVYHUELQGXQJ�G�7����:HLWHUKLQ�LVW�]X�EHPHUNHQ��GD��LQ�GHU�+,9���LQIL]LHUWHQ�=HOOLQLH
GLH�$NWLYLWlW�VFKOHFKWHU�LVW��DOV�LQ�+,9���LQIL]LHUWHQ�=HOOHQ��(QWVFKHLGHQG�LVW�DOOHUGLQJV��GD��LQ
GHQ�+,9���LQIL]LHUWHQ�7K\PLGLQ�.LQDVH�GHIL]LHQWHQ�=HOOHQ��&(0�7.���GLH�DQWLYLUDOH�$NWLYLWlW
LP�)DOO�GHU�9HUELQGXQJHQ���H����H��IDVW��XQG���I�]XQLPPW�E]Z��LP�)DOO�YRQ���J��IDVW��QDKH�
]X� HUKDOWHQ�EOHLEW��%HL� DOOHQ� DQGHUHQ�9HUELQGXQJHQ� ���H� �VORZ�����J����J� �VORZ��XQG���K�
JHKW� GLH� EHREDFKWHWH� $NWLYLWlW� YHUORUHQ�� 'LHVHU� $NWLYLWlWVYHUOXVW� ZXUGH� ELVKHU� LP� )DOO� GHU
F\FOR6DO�G�7�3UR�1XFOHRWLGH� QLFKW� EHREDFKWHW� XQG� NDQQ� DXFK� QLFKW� DXI� HLQH� ,QVWDELOLWlW� GHU
9HUELQGXQJHQ�]XU�FNJHI�KUW�ZHUGHQ��VLHKH�7DEHOOH�����6HLWH������
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$QWLYLUDOH�$NWLYLWlW
(&���>m0@

=\WRWR[L]LWlW
9HUELQGXQJ 6XEVWLWXHQW &(0��+,9�� &(0��+,9�� &(0�7.� &(0��

&&���>m0@
��F ��0H ����� ���� ��� ����

��H��PL[� ��WHUW�%X ���� ���� ���� ����
��H��IDVW� ��WHUW�%X ���� ���� ���� ����
��H��VORZ� ��WHUW�%X ���� ��� ��� ����

��I ��VHN�%X ���� ���� ���� ����
��J��PL[� ��WHUW�%X ���� ��� ��� ����
��J��IDVW� ��WHUW�%X ���� ��� ��� ����
��J��VORZ� ��WHUW�%X ���� ���� ��� ����

��K ��VHN�%X ���� ���� ��� ����
G�7�� ��� ���� ���� ���� ����

7DEHOOH���� $QWLYLUDOH�'DWHQ�GHU�F\FOR6DO�G�703�9HUELQGXQJHQ���H�K�XQG���F
'HV�ZHLWHUHQ�ZXUGHQ�GLH�DQWLYLUDOHQ�$NWLYLWlWHQ�GHU�JHWUHQQWHQ�'LDVWHUHRPHUH�GHU���WHUW��XQG
��WHUW�%XW\O�9HUELQGXQJHQ���H�XQG���J�JHWHVWHW��0DQ�HUNHQQW��GD��GDV��IDVW��HOXLHUHQGH�'LD�
VWHUHRPHU� DNWLYHU� LVW�� DOV� GDV� �VORZ�� HOXLHUHQGH�'LDVWHUHRPHU��(LQH�0|JOLFKNHLW� I�U� GLH� (U�
NOlUXQJ�GLHVHV�(IIHNWHV�OLHJW�LQ�GHQ�XQWHUVFKLHGOLFKHQ�+DOEZHUWV]HLWHQ�GHU�9HUELQGXQJHQ��:LH
7DEHOOH����DXI�6HLWH�����]HLJW��ZHLVW�GDV��IDVW��HOXLHUHQGH�'LDVWHUHRPHU�LQ�EHLGHQ�)lOOHQ�HLQH
K|KHUH�+DOEZHUWV]HLW�DXI�DOV�GDV��VORZ��HOXLHUHQGH�'LDVWHUHRPHU������XQG�����K�E]Z�����XQG
���K���(LQH�ZHLWHUH�0|JOLFKNHLW�ZlUH� HLQ� XQWHUVFKLHGOLFKHU� =HOOPHPEUDQWUDQVSRUW� DEKlQJLJ
YRQ�GHU�.RQILJXUDWLRQ�GHV�3KRVSKRUDWRPV�RGHU�HLQ�XQWHUVFKLHGOLFKHU�LQWUD]HOOXOlUHU��HQ]\PD�
WLVFKHU�$EEDX�GHU�EHLGHQ�'LDVWHUHRPHUH�
�����'DUVWHOOXQJ�GHU�F\FOR6DO��
�G$03�9HUELQGXQJHQ
������� 6\QWKHVHVWUDWHJLH
,P� )DOO� YRQ� �
�'HVR[\DGHQRVLQ� �&RUG\FHSLQ�� ��� PX��PDQ� EHL� GHU� 6\QWKHVH� GHU� F\FOR6DO�
&RUG\FHSLQ�PRQRSKRVSKDWH����EHDFKWHQ��GD��GDV�1XFOHRVLG�QHEHQ�GHU�SULPlUHQ��
�+\GUR[\O�
*UXSSH� XQG� GHU� H[RF\FOLVFKHQ� $PLQRJUXSSH� HLQH� ZHLWHUH� +\GUR[\OJUXSSH� EHVLW]W�� 'LHVH
VHNXQGlUH� +\GUR[\OJUXSSH� DQ� GHU� �
�3RVLWLRQ� GHU� 5LERVH� VWHOOW� HLQ� ZHLWHUHV�� SRWHQWLHOOHV
5HDNWLRQV]HQWUXP�GDU��(LQH�6\QWKHVHP|JOLFKNHLW�EHVWHKW�QXQ�GDULQ��GDV�1XFOHRVLG� ]XQlFKVW
DQ� GHU� �
�3RVLWLRQ� ]X� VFK�W]HQ� ����� XQG� GDQQ� HUVW� PLW� GHP� F\FOLVFKHQ� 6DOLJHQ\OFKORUSKRV�
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SKDQHQ���� ]X� GHU� �
�JHVFK�W]WHQ�F\FOR6DO��
�G$03�9HUELQGXQJ���� XP]XVHW]HQ��'LHVH�PX�
GDQQ�LQ�HLQHP�DEVFKOLH�HQGHQ�6FKULWW�HQWVFK�W]W�ZHUGHQ��:HJ�$��$EELOGXQJ�����
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$EELOGXQJ���� 6\QWKHVHVWUDWHJLH�GHU�F\FOR6DO��
�G$03�'HULYDWH����QDFK�6\QWKHVHYDULDQWH$��:HJ�$�XQG�:HJ�%
'HVZHLWHUHQ�N|QQWH�PDQ�&RUG\FHSLQ����DXFK�GLUHNW�PLW�GHP�F\FOLVFKHQ�6DOLJHQ\OFKORUSKRV�
SKDQ�XPVHW]HQ�XQG�YHUVXFKHQ�HLQHQ�5HDNWLYLWlWVXQWHUVFKLHG�]ZLVFKHQ�GHU�SULPlUHQ�XQG�GHU
VHNXQGlUHQ�+\GUR[\O�*UXSSH�DXV]XQXW]HQ��:HJ�%��$EELOGXQJ������$XI�GLHVHP�:HJ�Z�UGH
PDQ�GLH�F\FOR6DO��
�G$03�'HULYDWH����LQ�HLQHP�6FKULWW�DXVJHKHQG�YRP�1XFOHRVLG����HUKDO�
WHQ�� %HL� GLHVHU� 6\QWKHVHYDULDQWH� PX�� DOOHUGLQJV� DXIJUXQG� GHU� GUHL� P|JOLFKHQ� 5HDNWLRQV�
]HQWUHQ�GLH�%LOGXQJ�GLYHUVHU�1HEHQSURGXNWH�XQG�GHUHQ�DQVFKOLH�HQGH�7UHQQXQJ�YRQ�GHP�JH�
Z�QVFKWHQ�F\FOR6DO�3KRVSKDWWULHVWHU����EHGDFKW�ZHUGHQ�
'LH�REHQ�HUZlKQWH�6FKXW]JUXSSHQVWUDWHJLH�ZXUGH�EHUHLWV�YRQ�0��/RUH\�LP�)DOO�GHU�6\QWKHVH
GHU� F\FOR6DO���IOXRU��
�GHVR[\XULGLQ��
�PRQRSKRVSKDW�9HUELQGXQJHQ� DQJHZHQGHW�>���@� 'D
DOOHUGLQJV�GLH�9HUZHQGXQJ�YRQ�6FKXW]JUXSSHQ�LP�)DOO�YRQ���)OXRU��
�GHVR[\XULGLQ��)G8��QXU
XQ]XUHLFKHQG�]XP�=LHO�I�KUWH��ZXUGH�LP�)DOO�YRQ�&RUG\FHSLQ����]XQlFKVW�YHUVXFKW���EHU�GHQ
GLUHNWHQ� 6\QWKHVHZHJ� RKQH� 6FKXW]JUXSSHQ� GLH� JHZ�QVFKWHQ� F\FOR6DO��
�G$03�9HUELQ�
GXQJHQ�GDU]XVWHOOHQ�
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������� 'DUVWHOOXQJ�GHU�F\FOR6DO��
�G$03�9HUELQGXQJHQ���D�F��6\QWKHVHYDULDQWH�$�
'DV�1XFOHRVLG��
�'HVR[\DGHQRVLQ��&RUG\FHSLQ�����ZXUGH�LQ�HLQHU�/|VXQJ�YRQ�ZDVVHUIUHLHP
'LPHWK\OIRUPDPLG�XQG�ZDVVHUIUHLHP�7HWUDK\GURIXUDQ�������GXUFK�OHLFKWHV�(UZlUPHQ�GHU�/|�
VXQJVPLWWHO�JHO|VW�XQG�PLW�����bTXLYDOHQWHQ�'LLVRSURS\OHWK\ODPLQ��',3($��YHUVHW]W��'LH�/|�
VXQJ�ZXUGH�LP�.lOWHEDG�DXI�������&�JHN�KOW��'DQDFK�ZXUGHQ�����bTXLYDOHQWH�GHV�MHZHLOLJHQ
F\FOLVFKHQ� 6DOLJHQ\OFKORUSKRVSKDQ� ��D�F� LQ� ����PO� $FHWRQLWULO� JHO|VW� XQG� �EHU� HLQHQ� =HLW�
UDXP�YRQ���6WXQGHQ�KLQ]XJHWURSIW��1DFK�GHU�=XJDEH�ZXUGH����PLQ�EHL� ������&�JHU�KUW�XQG
PLWWHOV� '&�.RQWUROOH� DXI� YROOVWlQGLJH� 8PVHW]XQJ� GHV� 1XFOHRVLGV� �EHUSU�IW�� $QVFKOLH�HQG
ZXUGH� EHL� ������&�PLW� ���� bTXLYDOHQWHQ� WHUW�%XW\OK\GURSHUR[LG� R[LGLHUW�� 'DV� 5HDNWLRQVJH�
PLVFK�OLH��PDQ�DXI�5DXPWHPSHUDWXU�DXIWDXHQ�XQG�GDV�/|VXQJVPLWWHO�ZXUGH�DQVFKOLH�HQG�LP
gOSXPSHQYDNXXP� HQWIHUQW�� 0DQ� HUKLHOW� HLQ� JHOEHV� gO� ZHOFKHV� ODXW� '&�.RQWUROOH� GUHL
+DXSWSURGXNWH� HQWKLHOW�� 1DFK� FKURPDWRJUDSKLVFKHU� $XIUHLQLJXQJ� HUKLHOW� PDQ� GLH� JH�
Z�QVFKWHQ�F\FOR6DO�3KRVSKDWWULHVWHU���D�F�DOV�IDUEORVH�gOH�E]Z��QDFK�GHP�/\RSKLOLVLHUHQ�DOV
ZHL�H�:DWWHQ�LQ�$XVEHXWHQ�YRQ����������$EELOGXQJ������(V�ZXUGH�NHLQ�(GXNW�UHLVROLHUW�
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$EELOGXQJ���� 6\QWKHVH� GHU� F\FOR6DO��
�G$03�'HULYDWH� ��D�F� PLWWHOV� 3KRVSKRU�,,,��&KHPLH��6\QWKHVHYDULDQWH�$�
'LH� 9HUELQGXQJHQ� ZXUGHQ� GXUFK� �+�105��� ��&�105��� ��3�105�� XQG� 89�6SHNWURVNRSLH
VRZLH� PDVVHQVSHNWURPHWULVFK� QDFKJHZLHVHQ� XQG� FKDUDNWHULVLHUW�� 0LW� +LOIH� GHU� F\FOLVFKHQ
6DOLJHQ\OFKORUSKRVSKDQH� ��� NRQQWHQ� VRPLW� XQWHU� 9HUZHQGXQJ� GHU� 6\QWKHVHYDULDQWH� $
�$EELOGXQJ�����6HLWH�����PLWWHOV�3KRVSKRU�,,,��&KHPLH>�������@�GLH�F\FOR6DO��
�G$03�9HUELQ�
GXQJHQ���D�F� HUIROJUHLFK�GDUJHVWHOOW�ZHUGHQ��0DQ�HUKLHOW�'LDVWHUHRPHUHQJHPLVFKH��GLH� VLFK
LQ�GHU�.RQILJXUDWLRQ�DP�3KRVSKRU�XQWHUVFKLHGHQ��'DV�'LDVWHUHRPHUHQYHUKlOWQLV�I�U�GDV�F\FOR�
6DOLJHQ\O�3UR�1XFOHRWLG� ��F� NRQQWH� QDFK� ]ZHLPDOLJHU� FKURPDWRJUDSKLVFKHU� $XIUHLQLJXQJ
DQKDQG� GHU� JHWUHQQWHQ� ��3�105�6LJQDOH� EHVWLPPW� ZHUGHQ�� ,P� )DOO� GHU� 9HUELQGXQJHQ� ��D
XQG���E�ZXUGHQ�KLHUI�U�GLH��+�105�6LJQDOH�KHUDQJH]RJHQ��7DEHOOH�����6HLWH������



���5HVXOWDWH�XQG�'LVNXVVLRQHQ ���

9HUELQGXQJ 6XEVWLWXHQW FKHPLVFKH�9HU�VFKLHEXQJ�>SSP@ 'LDVWHUHRPHUHQ�YHUKlOWQLV
��D + ������ �����
��E ��20H ������ ��������
��F ��0H ������������� ��������

7DEHOOH���� &KHPLVFKH�9HUVFKLHEXQJ�GHU� ��3�6LJQDOH� XQG�'LDVWHUHRPHUQYHUKlOWQLV� GHUF\FOR6DO��
�G$03�9HUELQGXQJHQ���D�F
�����(LJHQVFKDIWHQ�GHU�F\FOR6DO��
�G$03�9HUELQGXQJHQ
������� 9HUWHLOXQJVNRHIIL]LHQWHQ�GHU�F\FOR6DO��
�G$03�9HUELQGXQJHQ���D�F
1DFK�GHU�LQ�.DSLWHO���������DXI�6HLWH����EHVFKULHEHQ�DOOJHPHLQHQ�0HWKRGH��ZXUGHQ�HEHQIDOOV
I�U�GLH�F\FOR6DO��
�G$03�7ULHVWHU���D�F�GLH�1HUQVW
VFKHQ�9HUWHLOXQJVNRHIIL]LHQWHQ��3&��XQG
ORJ3�:HUWH�� LQ� HLQHP���2FWDQRO�:DVVHU�*HPLVFK� ������ Y�Y�� EHVWLPPW��'LH� HUPLWWHOWHQ�9HU�
WHLOXQJVNRHIIL]LHQWHQ� ZXUGHQ� PLW� &RUG\FHSLQ� ��� YHUJOLFKHQ�� 'LH� 'XUFKI�KUXQJ� HUIROJWH
DQDORJ�GHU� LQ�.DSLWHO� �������� EHVFKULHEHQHQ��'LH�(UJHEQLVVH� VLQG� LQ�7DEHOOH� ��� ]XVDPPHQ�
JHID�W�

9HUELQGXQJ 6XEVWLWXHQW 3&�:HUW ORJ3�:HUW
��D + ��� ����
��E ��20H ��� ����
��F ��0H ��� ����

&RUG\FHSLQ��� ��� ���� ������
$=7�� ��� ���� ����>���@

7DEHOOH���� 9HUWHLOXQJVNRHIIL]LHQWHQ�GHU�F\FOR6DO��
�G$03�9HUELQGXQJHQ���D�F
:LH� DXV� 7DEHOOH� ��� ]X� HUNHQQHQ� LVW�� VLQG� DOOH� ORJ3�:HUWH� GHU� V\QWKHWLVLHUWHQ� F\FOR6DO��
�
G$03� 9HUELQGXQJHQ� GXUFKJHKHQG� SRVLWLY�� ,P� 9HUJOHLFK� ]X� GHU� $XVJDQJVYHUELQGXQJ
&RUG\FHSLQ����HUNHQQW�PDQ�HLQH�GHXWOLFKH�(UK|KXQJ�GHU�/LSRSKLOLH��:LH�VFKRQ�]XYRU�EHL�GHQ
F\FOR6DO�GG$03��� F\FOR6DO�G�$03�� XQG� �
�)�GG$03�7ULHVWHUQ� HUNHQQW� PDQ� HLQH� .RUUH�
ODWLRQ� ]ZLVFKHQ� GHP� 6XEVWLWXHQWHQ� LP� DURPDWLVFKHQ� 5LQJ� XQG� GHP� 3&�:HUWH�� 'LH
9HUELQGXQJHQ�RKQH�6XEVWLWXHQW�E]Z��PLW�HLQHU���0HWKR[\JUXSSH�EHVLW]HQ�HLQH�lKQOLFKH�JUR�H
/LSRSKLOLH�� ZlKUHQG� GHU� 3KRVSKDWWULHVWHU� PLW� GHU� ��0HWK\O�*UXSSH� HLQHQ� GHXWOLFK� K|KHUHQ
3&�:HUW�DXIZHLVHQ��,P�9HUJOHLFK�]X�$=7��ZHOFKHV�HLQHQ�ORJ3�:HUW�YRQ�����>���@�EHVLW]W��XQG
GLH� =HOOPHPEUDQ� DXVVFKOLH�OLFK� GXUFK� SDVVLYHQ� 7UDQVSRUW� SDVVLHUW�� NDQQ� DXFK� LP� )DOO� GHU



��� ���5HVXOWDWH�XQG�'LVNXVVLRQHQ

F\FOR6DO��
�G$03�7ULHVWHU����GDYRQ�DXVJHJDQJHQ�ZHUGHQ��GD��GLH� LQ�7DEHOOH����JHQDQQWHQ
9HUELQGXQJHQ�HEHQIDOOV�GLH�0HPEUDQ�GXUFKGULQJHQ�N|QQHQ�

������� +\GURO\VHNLQHWLNHQ�GHU�F\FOR6DO��
�G$03�9HUELQGXQJHQ���D�F
'LH� F\FOR6DO��
�G$03�9HUELQGXQJHQ� ��D�F� ZXUGHQ� LQ� ZlVVULJHQ� 3XIIHUV\VWHPHQ� DXI� LKUH
+\GURO\VHHLJHQVFKDIWHQ�XQWHUVXFKW��.DSLWHO����������6HLWH�����

+DOEZHUWV]HLW��W�����LQ3KRVSKDWSXIIHU������P0��EHL�����&�>K@
9HUELQGXQJ 6XEVWLWXHQW��5� S+����

��D + ����
��E ��20H ����
��F ��0H ����

7DEHOOH���� +DOEZHUWV]HLWHQ� GHU� F\FOR6DO�9HUELQGXQJHQ���D�F� LQ� �����P0�ZlVVULJHP3KRVSKDWSXIIHU�EHL�����&
'LH�'XUFKI�KUXQJ�GHU�+\GURO\VHNLQHWLNHQ�HUIROJWH�DQDORJ�GHU�LQ�.DSLWHO���������DXI�6HLWH���
EHVFKULHEHQHQ�+\GURO\VHNLQHWLNHQ� I�U� GLH� F\FOR6DO�GG$�� XQG� F\FOR6DO�G�$�3KRVSKDWWULHVWHU
����������:LH� LQ�7DEHOOH� ��� ]XVDPPHQJHID�W� LVW�� EHZHJHQ� VLFK� GLH� JHPHVVHQHQ�+DOEZHUWV�
]HLWHQ� GHU� 3KRVSKDWWULHVWHU���D�F� ]ZLVFKHQ� ����� XQG� ����� 6WXQGHQ�� $XFK� KLHU� LVW� HLQH� $E�
KlQJLJNHLW� GHU� +DOEZHUWV]HLW� YRQ� GHU� 'RQRUHLJHQVFKDIW� GHV� 6XEVWLWXHQWHQ� LP� DURPDWLVFKHQ
5LQJ�]X�HUNHQQHQ��-H�VWlUNHU�GHU�'RQRU��GHVWR�OlQJHU�GLH�+DOEZHUWV]HLW�LP�3KRVSKDWSXIIHU�

������� $QWL�+,9�$NWLYLWlWHQ�GHU�F\FOR6DO��
�G$03�9HUELQGXQJHQ���D�F
$XFK�GLH�F\FOR6DO��
�'HVR[\DGHQRVLQ�3KRVSKDWWULHVWHU���D�F�ZXUGHQ�LQ�=XVDPPHQDUEHLW�PLW
GHU� $UEHLWVJUXSSH� YRQ� 3URI�� 'U�� -DQ� %DO]DULQL�� 5HJD� ,QVWLWXWH� IRU� 0HGLFDO� 5HVHDUFK�
/HXYHQ�%HOJLHQ� HLQHP� LQ� YLWUR� =HOOWHVW� LQ� +,9��� XQG� +,9��� LQIL]LHUWHQ� &(0���=HOOHQ
XQWHUZRUIHQ�� 'XUFK� 9HUJOHLFK� GHU� (&���:HUWH� LQ� 7DEHOOH� ��� GHU� 3KRVSKDWWULHVWHU� PLW� GHP
1XFOHRVLG�&RUG\FHSLQ���� NDQQ� HLQH�9HUEHVVHUXQJ� GHU� %LRDNWLYLWlW� IHVWJHVWHOOW� ZHUGHQ�� 'LH
HUPLWWHOWHQ�=\WRWR[L]LWlWHQ�GDJHJHQ�VLQG�ELV�DXI�9HUELQGXQJ���F�JXW�XQG�NRPPHQ�GHP�&&���
:HUW�YRQ�&RUG\FHSLQ�VHKU�QDKH��'HU�*UXQG�I�U�GLHVH�UHODWLY�VFKOHFKWHQ�DQWLYLUDOHQ�$NWLYLWlWHQ
UHVXOWLHUW� RIIHQVLFKWOLFK� DXV� HLQHU� YHUPLQGHUWHQ� E]Z�� LQHIIHNWLYHQ� )UHLVHW]XQJ� GHV� �
�&RUG\�
FHSLQ�0RQRSKRVSKDWHV�



���5HVXOWDWH�XQG�'LVNXVVLRQHQ ���

$QWLYLUDOH�$NWLYLWlW
(&���>m0@

=\WRWR[L]LWlW
9HUELQGXQJ 6XEVWLWXHQW &(0��+,9�� &(0��+,9�� &(0��

&&���>m0@
6,�&(0�

��D + ���� ���� ���� ���
��E ��20H ���� ���� ���� ���
��F ��0H ���� ���� ���� ���

&RUG\FHSLQ��� ��� !��� !��� ���� �����
7DEHOOH���� $QWL�+,9�$NWLYLWlWHQ�GHU�F\FOR6DO��
�G$03�9HUELQGXQJHQ���D�F
)RUPDO� N|QQWH� KLHUI�U� HLQ� LQWUDPROHNXODUHU� $QJULII� GHU� IUHLHQ� 2+�*UXSSH� DQ� GHP� 3KRV�
SKDWUHVW��PLW�DQVFKOLH�HQGHU�6SDOWXQJ�GHU�3KRVSKDWHVWHUELQGXQJHQ�GHV�6DOLJHQ\OUHVWHV�YHUDQW�
ZRUWOLFK�VHLQ��'DV�VR�HQWVWDQGHQH��VLHEHQJOLHGULJH�F\FOLVFKH�0RQRSKRVSKDW�EHVLW]W�QLFKW�GLH
HUZDUWHWH� ELRORJLVFKH�$NWLYLWlW��:HLWHUH�8QWHUVXFKXQJHQ� ]XU�$XINOlUXQJ� GHU� 6SDOWSURGXNWH
XQWHU�EDVLVFKHQ�%HGLQJXQJHQ� VLQG�KLHU�XQEHGLQJW� HUIRUGHUOLFK�� XP�GHQ�+\GURO\VHPHFKDQLV�
PXV�GHU�F\FOR6DO��
�'HVR[\DGHQRVLQ�0RQRSKRVSKDWH����DXI]XNOlUHQ�



��� ���=XVDPPHQIDVVXQJ�XQG�$XVEOLFN

��� =XVDPPHQIDVVXQJ�XQG�$XVEOLFN
,P�5DKPHQ� GLHVHU�$UEHLW�ZXUGHQ� YHUVFKLHGHQH� F\FOR6DO�1XFOHRWLGH���� V\QWKHWLVLHUW� XQG� LQ
EH]XJ�DXI�/LSRSKLOLH��+\GURO\VHHLJHQVFKDIWHQ��HQ]\PDWLVFKH�6WDELOLWlW�XQG�DQWL�+,9�$NWLYLWlW
XQWHUVXFKW��$XVJDQJVYHUELQGXQJHQ� I�U�GLH�6\QWKHVH�GLHVHU�=LHOYHUELQGXQJHQ�ZDUHQ�GLH�HQW�
VSUHFKHQGHQ�6DOLF\ODONRKROH���� XQG� GLH� HQWVSUHFKHQGHQ�1XFOHRVLGDQDORJD��$OV�6DOLF\ODONR�
KRO�'HULYDWH�ZXUGHQ�GLH�'RQRU�VXEVWLWXLHUWHQ�9HUELQGXQJHQ���D�K�VRZLH�GDV�XQVXEVWLWXLHUWH
'HULYDW���D�YHUZHQGHW��'LHVH�ZDUHQ�DXV�GHQ�MHZHLOLJHQ�6DOLF\OVlXUHQ����E]Z��GHQ�HQWVSUHFK�
HQGHQ�VXEVWLWXLHUWHQ�3KHQROHQ����GDUVWHOOEDU��.DSLWHO��������6HLWH������'LH�1XFOHRVLG�$QDORJD
NRQQWHQ�DXV�QDW�UOLFKHQ�1XFOHRVLGHQ�E]Z��GXUFK�DQVFKOLH�HQGH�HQ]\PDWLVFKH�'HVDPLQLHUXQJ
LQ�JXWHQ�$XVEHXWHQ�GDUJHVWHOOW�ZHUGHQ���G�$�����.DSLWHO������6HLWH���I��GG$����.DSLWHO�����
6HLWH���I��GG,���XQG�G�,����������6HLWH���I���µ�)�ULER�GG$����������6HLWH���I���µ�)�DUD�GG,���
XQG��µ�)�ULER�GG,����������6HLWH���I��G�7����������6HLWH����I�
'LH� 6\QWKHVH� GHU� F\FOR6DO�1XFOHRWLGH� ��D�G�� ��D�K�� ��F�� ��F�� ��D�F�H�K�� ��D�F�� ��F�� ��F�
��H�K� XQG���D�F� JHODQJ� GXUFK�9HUZHQGXQJ� GHU� F\FOLVFKHQ� 6DOLJHQ\OFKORUSKRVSKDQH� ��D�K
�6\QWKHVHYDULDQWH�$��.DSLWHO����������6HLWH�����.DSLWHO��������6HLWH�����.DSLWHO���������6HLWH
����� .DSLWHO� �������� 6HLWH� ������ $X�HUGHP� ZXUGHQ� ]ZHL� ZHLWHUH� 6\QWKHVHYDULDQWHQ� YRQ
F\FOR6DO�3KRVSKDWWULHVWHUQ� XQWHUVXFKW� �.DSLWHO� ��������� 6HLWH� ���� .DSLWHO� ��������� 6HLWH� ���
.DSLWHO� �������� 6HLWH� ���� XQG�.DSLWHO� �������� 6HLWH� ������ +LHUEHL� NRQQWH� VRZRKO�PLW� +LOIH
HLQHV� $NWLYDWRUV� XQG� GHV� F\FOLVFKHQ� 6DOLJHQ\OSKRVSKRUDPLGLWV� ��F� �6\QWKHVHYDULDQWH� %�
.DSLWHO� ������� 6HLWH� ����.DSLWHO� ��������� 6HLWH� ����.DSLWHO� �������� 6HLWH� ����� DOV� DXFK� XQWHU
9HUZHQGXQJ� GHV� F\FOLVFKHQ� 6DOLJHQ\OSKRVSKRUFKORULGDWHV���F� �6\QWKHVHYDULDQWH�&��.DSLWHO
�������6HLWH�����.DSLWHO����������6HLWH�����GLH�F\FOR6DO�3KRVSKDWWULHVWHU�GDUJHVWHOOW�ZHUGHQ��'LH
'DUVWHOOXQJ�GHU�F\FOR6DO�G�703�9HUELQGXQJHQ���F�JHODQJ��EHU�DOOH�GUHL�6\QWKHVHYDULDQWHQ
�.DSLWHO�������6HLWH����I���'LH�HUUHLFKWHQ�$XVEHXWHQ�GHU�GUHL�0HWKRGHQ�VFKZDQNWHQ�HUKHEOLFK�
$OV�H[]HOOHQW�HUZLHV�VLFK�GLH�6\QWKHVHYDULDQWH�%�QDFK�2SWLPLHUXQJ�GHU�9HUVXFKVEHGLQJXQJHQ
DXIJUXQG�GHU�VHKU�JXWHQ�$XVEHXWHQ�YRQ�ELV�]X�������.DSLWHO���������6HLWH�������,P�9HUJOHLFK
GHU� GUHL� 6\QWKHVHP|JOLFKNHLWHQ� LVW� GLH� 9HUZHQGXQJ� YRQ� F\FOLVFKHQ� 6DOLJHQ\OFKORUSKRV�
SKDQHQ�����6\QWKHVHYDULDQWH�$��EHL�$GHQLQ�KDOWLJHQ�1XFOHRVLGHQ�GHQ�DQGHUHQ�0HWKRGHQ��ZDV
GHQ�]HLWOLFKHQ�$QVSUXFK�DEHU�YRU�DOOHP�GLH�$XVEHXWHQ�DQJHKW���EHUOHJHQ��.DSLWHO��������6HLWH
����
,P�)DOO�YRQ��7&�LVW�GLH�6\QWKHVHYDULDQWH�%�DXIJUXQG�GHU�5HJLRVHOHNWLYLWlW�XQG�GHU�HU]LHOWHQ
$XVEHXWH� GHQ� DQGHUHQ� YRU]X]LHKHQ� �.DSLWHO� ��������� 6HLWH� ����� %HU�FNVLFKWLJW� ZHUGHQ�PX�
DOOHUGLQJV�� GD�� GLH� 8QWHUVXFKXQJHQ� ]X� GHQ� 6\QWKHVHYDULDQWHQ�%� XQG� &� I�U� $GHQLQ�KDOWLJH



���=XVDPPHQIDVVXQJ�XQG�$XVEOLFN ���

F\FOR6DO�3KRVSKDWWULHVWHU�QLFKW�RSWLPLHUW�ZXUGH�XQG�VRPLW�GLH�$XVEHXWH�P|JOLFKHUZHLVH�QRFK
JHVWHLJHUW�ZHUGHQ�N|QQWH�
,Q�DOOHQ�6\QWKHVHZHJHQ�ZXUGHQ�F\FOR6DO�1XFOHRWLGH����DOV�*HPLVFKH�]ZHLHU�'LDVWHUHRPHUH
HUKDOWHQ�� (LQH� 7UHQQXQJ� GHU� 'LDVWHUHRPHUHQSDDUH� GXUFK� VHPLSUlSDUDWLYH� 53�+3/&� NRQQWH
QXU�LP�)DOOH�GHU�9HUELQGXQJHQ���E����E����H����J�HU]LHOW�ZHUGHQ�
$OV�HLQ�$QKDOWVSXQNW�I�U�GLH�/LSRSKLOLH�GHU�F\FOR6DO�1XFOHRWLGH����GLHQWHQ�GLH�9HUWHLOXQJV�
NRHIIL]LHQWHQ� �ORJ3�:HUWH�� ]ZLVFKHQ� ��2FWDQRO� XQG� :DVVHU�� 'LH� HUPLWWHOWHQ� 9HUWHLOXQJV�
NRHIIL]LHQWHQ� GHU� F\FOR6DO�1XFOHRWLGH� ��D�G�� ��D�K�� ��F�� ��F�� ��D�F�H�K�� ��D�F�� ��F�� ��F�
��H�K�XQG���D�F�ZHLVHQ�DOOH�HLQH�JU|�HUH�/LSRSKLOLH�DOV�$=7���DXI��.DSLWHO����������6HLWH����
.DSLWHO���������6HLWH�����.DSLWHO���������6HLWH������.DSLWHO���������6HLWH�������,QVJHVDPW�VLQG
GLH�HUKDOWHQHQ�:HUWH�VRPLW�DXVUHLFKHQG��XP�HLQHQ�SDVVLYHQ�=HOOPHPEUDQWUDQVSRUW�]X�JHZlKU�
OHLVWHQ��,P�)DOO�GHU�WHUW��XQG�VHN�%XW\O�VXEVWLWXLHUWHQ�3KRVSKDWWULHVWHU���H�I�ZDU�DOOHUGLQJV�]X
EHI�UFKWHQ��GD��DXIJUXQG�GHU�DX�HUJHZ|KQOLFK�KRKHQ�/LSRSKLOLH�XQG�GHU�GDPLW�YHUEXQGHQHQ
H[WUHP�JHULQJHQ�:DVVHUO|VOLFKNHLW�NHLQHUOHL�DQWLYLUDOH�$NWLYLWlW�EHREDFKWHW�ZHUGHQ�NDQQ�
'DV�+\GURO\VHYHUKDOWHQ� GHU� F\FOR6DO�1XFOHRWLGH� ��D�G�� ��D�K�� ��F�� ��F�� ��D�F�H�K�� ��D�F�
��F����F����H�K�XQG���D�F�ZXUGH�]XQlFKVW�LQ������P0�3KRVSKDWSXIIHU�EHL�S+�����XQWHUVXFKW
�.DSLWHO����������6HLWH�����.DSLWHO���������6HLWH�����.DSLWHO���������6HLWH������.DSLWHO��������
6HLWH� ������ (V� NRQQWH� DQKDQG� GHU� 9HUELQGXQJHQ� ��D� XQG� ��D� JH]HLJW� ZHUGHQ�� GD�� GLHVH
F\FOR6DO�3KRVSKDWWULHVWHU�XQWHU�GLHVHQ�%HGLQJXQJHQ�VHOHNWLY�]X�GG$03���E]Z��]X��µ�)�DUD�
GG$03���� K\GURO\VLHUHQ� �$EELOGXQJ� ��� XQG�$EELOGXQJ� ���� 6HLWH� ����$EELOGXQJ� ���� 6HLWH
�����'DEHL�NRQQWH�HLQH�GHXWOLFKH�.RUUHODWLRQ�GHV�6XEVWLWXHQWHQ�LP�DURPDWLVFKHQ�5LQJ�PLW�GHU
+\GURO\VHJHVFKZLQGLJNHLW� EHREDFKWHW� ZHUGHQ�� -HGRFK� KDW� QLFKW� QXU� GLH� 'RQRUHLJHQVFKDIW�
VRQGHUQ�DXFK�GHU�VWHULVFKH�$QVSUXFK�GHV�6XEVWLWXHQWHQ�LQ�GHU���3RVLWLRQ�HLQHQ�(LQIOX��DXI�GLH
6WDELOLWlW�� $OV� DX�HUJHZ|KQOLFK� VWDELO� HUZLHVHQ� VLFK� GLH� ��WHUW�� XQG� ��VHN�%XW\O�'HULYDWH
��H�I�� ��H�I� XQG� ��H�I�� :HLWHUH� 8QWHUVXFKXQJHQ� GHU� F\FOR6DO�GG$03�� ��D�K�� F\FOR6DO�
G�$03�'HULYDWH���D�G�LQ�HLQHP������P0�*O\FLQ�+&O�3XIIHU�EHL�HLQHP�S+�YRQ�����XQG����
]HLJWHQ�� GD�� GLH� JO\FRVLGLVFKH� %LQGXQJ� GHU� F\FOR6DO�3UR�1XFOHRWLGH� LP� VDXUHQ� 0LOLHX� LP
9HUJOHLFK�]X�GHQ�1XFOHRVLGHQ�GG$���XQG�G�$���� VWDELOLVLHUW� LVW� �.DSLWHO����������6HLWH�����
'LH�3KRVSKDW�*UXSSH�PLW�F\FOR6DO�5HVW�DQ�GHU��
�3RVLWLRQ�YHUPLQGHUW�DOVR�GLH�6lXUHODELOLWlW
YRQ�GG$����E]Z��G�$�����(LQH�RUDOH�$SSOLNDWLRQ�GHU�F\FOR6DO�GG$03����D�K�XQG�F\FOR6DO�
G�$03�3KRVSKDWWULHVWHU���D�G�VROOWH�VRPLW�LP�9HUJOHLFK�]X�GHQ�HQWVSUHFKHQGHQ�1XFOHRVLGHQ
GG$����G�$����XQG�GG,���EHJ�QVWLJW�VHLQ��$XIJUXQG�GHU�JHPHVVHQHQ�+DOEZHUWV]HLWHQ�VROOWHQ
GLH� F\FOR6DO�3UR�1XFOHRWLGH� DOV� SRWHQWLHOOH� 1XFOHRWLG�4XHOOHQ� VRZRKO� I�U� GLH� LQ� YLWUR� DQWL�
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+,9�=HOOWHVWV�DOV�DXFK�I�U�ZHLWHUH�LQ�YLYR�DQWL�+,9�8QWHUVXFKXQJHQ�LQWHUHVVDQW�VHLQ��8P�GLH
6lXUHVWDELOLWlW� GHU� 3KRVSKDWHVWHUELQGXQJHQ� GHU� F\FOR6DO�3UR�1XFOHRWLGH� ]X� XQWHUVXFKHQ�
ZXUGHQ�HEHQIDOOV�H[HPSODULVFK�DQ�GHU�9HUELQGXQJ���F�+\GURO\VHVWXGLHQ�EHL�S+�����XQG����
GXUFKJHI�KUW��'LH�KLHUEHL�HUPLWWHOWHQ�+DOEZHUWV]HLWHQ�YRQ�����K�E]Z�����K�VFKOLH�HQ�EHL�GHQ
6lXUHK\GURO\VHQ� GHU� F\FOR6DO�GG$03�� ��D�K� XQG� F\FOR6DO�G�$03�3KRVSKDWWULHVWHU� ��D�G
DX�HUGHP� HLQH� 9HUIlOVFKXQJ� GXUFK� JOHLFK]HLWLJH� 3KRVSKDWHVWHU�+\GURO\VH� DXV� �.DSLWHO�
���������6HLWH�����
'LH� LQ� YLWUR� DQWL�+,9�=HOOWHVWV� GHU� F\FOR6DO�1XFOHRWLGH� ��D�G�� ��D�K�� ��F�� ��F�� ��D�F�H�K�
��D�F����F�XQG���F�]HLJWHQ�VHKU�JXWH�DQWLYLUDOH�$NWLYLWlWHQ�JHJHQ�+,9���XQG�+,9����.DSLWHO
������� 6HLWH� ���� 7DEHOOH� ��� .DSLWHO� �������� 6HLWH� ���� 7DEHOOH� ��� .DSLWHO� �������� 6HLWH� ����
7DEHOOH������'LH�(&���:HUWH�GHU�F\FOR6DO�G�$03�3KRVSKDWWULHVWHU����XQG�F\FOR6DO�GG$03�
��� ZDUHQ� LP� )DOO� YRQ� +,9��� LQIL]LHUWHQ� /\PSKR]\WHQ� DOOH� lKQOLFK� JXW� �(&��� @� �����m0��
(UVWDXQOLFK�LVW��GD��PDQ�LP�)DOO�GHU�F\FOR6DO�1XFOHRWLGH���D�G����D�K����D�F�H�K����D�F�XQG
��H�K�NHLQH�$EKlQJLJNHLW�GHU�$NWLYLWlW�YRQ�GHU�+\GURO\VHVWDELOLWlW�GHU�9HUELQGXQJHQ�ILQGHW�
:HLWHUKLQ� LVW� DXFK� HLQH� .RUUHODWLRQ� ]ZLVFKHQ� /LSRSKLOLH� XQG� DQWLYLUDOHU� $NWLYLWlW� QLFKW� ]X
HUNHQQHQ� �7DEHOOH����6HLWH����XQG�7DEHOOH����6HLWH� �����'LH� LQ� YLWUR� DQWL�+,9�=HOOWHVWVW� GHU
F\FOR6DO�G�703�9HUELQGXQJHQ���H�K�]HLJWHQ�lKQOLFK�JXWH�DQWLYLUDOH�$NWLYLWlWHQ�JHJHQ�+,9�
��XQG�JHJHQ�+,9���ZLH�GDV�1XFOHRVLG�G�7����.DSLWHO���������6HLWH����I��7DEHOOH������8QWHU�
VXFKXQJHQ� GHU� F\FOR6DO�G�703�7ULHVWHU� ��H�K� LQ� 7K\PLGLQ�.LQDVH�GHIL]LHQWHQ� +,9��
LQIL]LHUWHQ�=HOOHQ�]HLJWHQ�LQ�HLQLJHQ�)lOOHQ�HLQHQ�9HUOXVW�DQ�$NWLYLWlW����H� �VORZ�����J����J
�VORZ�����K��LQ�)DOO�GHU�9HUELQGXQJHQ���H����H��IDVW�����I�XQG���J��IDVW��HLQHQ�(UKDOW�E]Z�
*HZLQQ�DQ�DQWLYLUDOHU�$NWLYLWlW�LP�9HUJOHLFK�]X�GHU�&(0���=HOOLQLH��+,9�����'HU�LQ�IU�KHUHQ
8QWHUVXFKXQJHQ� DQ� F\FOR6DO�G�703�9HUELQGXQJHQ� EHREDFKWHWH� 7.�%\SDVV� NDQQ� EHL� GHQ
VHKU�OLSRSKLOHQ�9HUELQGXQJHQ���H�K�QLFKW�PHKU�EHREDFKWHW�ZHUGHQ��(LQ�9HUOXVW�GHU�$NWLYLlW
DXIJUXQG�]X�JHULQJHU�6WDELOLWlW�NDQQ�KLHUEHL�QLFKW�GHU�*UXQG�VHLQ�
=XVDPPHQIDVVHQG� Ol�W� VLFK� VDJHQ�� GD�� GDV� F\FOR6DO�3UR�1XFOHRWLG�.RQ]HSW� HUIROJUHLFK� DXI
GG$����G�$������µ�)�DUD�GG$����XQG��µ�)�ULER�GG$����DQJHZHQGHW�ZXUGH��(V�NRQQWH�JH]HLJW
ZHUGHQ��GD��GXUFK�GLH� LQWUDPROHNXODUH�)UHLVHW]XQJ�GHU�1XFOHRWLGH�GLH�ELRORJLVFKH�$NWLYLWlW
LP�9HUJOHLFK�]X�GHQ�HQWVSUHFKHQGHQ�1XFOHRVLGHQ�GHXWOLFK�HUK|KW�ZHUGHQ�NRQQWH��'LH�YRUKDQ�
GHQH� PHWDEROLVFKH� %ORFNDGH� ZXUGH� LQ� DOOHQ� )lOOHQ� HUIROJUHLFK� XPJDQJHQ� �$'$�%\SDVV��
'XUFK�GLH�6\QWKHVH�GHU�F\FOR6DO�3KRVSKDWWULHVWHU���F����F����F�XQG���F� XQG�GHQ�9HUJOHLFK
GHU� DQWLYLUDOHQ�$NWLYLWlWHQ� XQWHUHLQDQGHU�� NRQQWH� HLQH� OLPLWLHUWH�8PZDQGOXQJ� LQQHUKDOE� GHV
YLHUVWXILJHQ� 8PZHJV� LP� 0HWDEROLVPXV� QDFKJHZLHVHQ� ZHUGHQ� �.DSLWHO� �������� 6HLWH� ����
%HVRQGHUV�EHPHUNHQVZHUW�LVW�ZHLWHUKLQ�GLH�8PZDQGOXQJ�GHV�LQDNWLYHQ�1XFOHRVLGV��
�)�ULER�
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GG$����LQ�HLQHQ�DNWLYHQ�:LUNVWRII�PLW�+LOIH�GHU�F\FOR6DO�0DVNH��'LH�V\QWKHWLVLHUWHQ�F\FOR6DO�
�
�)�ULER�GG$03�9HUELQGXQJHQ� ��D�F� EHVD�HQ� LP� *HJHQVDW]� ]X� GHP� HQWVSUHFKHQGHQ
1XFOHRVLG����DOOH�JXWH�DQWL�+,9�$NWLYLWlWHQ��ZDV�DXI�HLQH�PHWDEROLVFKH�%ORFNDGH� LQQHUKDOE
GHV�0HWDEROLVPXV�YRQ��
�)�ULER�GG$V����KLQJHZLHVHQ�KDW��'LH�6\QWKHVH�GHU�HQWVSUHFKHQGHQ
+\SR[DQWKLQ�7ULHVWHU���F�XQG���F�KDW�GLH�/RNDOLVLHUXQJ�GHV��PHWDEROLVFKHQ�)ODVFKHQKDOVHV�
HUP|JOLFKW�� 'XUFK� 9HUJOHLFK� GHU� DQWLYLUDOHQ� 'DWHQ� PLWHLQDQGHU� NRQQWH� IHVWJHVWHOOW� ZHUGHQ�
GD��VRZRKO�GLH�5HDPLQLHUXQJ�YRQ��
�)�ULER�GG,03����]X��
�)�ULER�GG$03����DOV�DXFK�GLH
8PZDQGOXQJ� YRQ� �
�)�ULER�GG,� ��� ]X� �
�)�ULER�GG,03� ��� QLFKW� HIIL]LHQW� DEOlXIW�� 'DV
F\FOR6DO�3UR�1XFOHRWLG�.RQ]HSW�EHZLUNW�KLHU�QLFKW�QXU�HLQHQ�HUQHXWHQ�$'$�%\SDVV��VRQGHUQ
VWHXHUW�LQ�GLHVHP�)DOO�]XVlW]OLFK�HLQHQ�ZLFKWLJHQ�%HLWUDJ�]X�GHU�$XINOlUXQJ�GHV�0HWDEROLVPXV
GHV�1XFOHRVLGHV����EHL��(LQ�ZHLWHUHU�XQG�GDEHL�EHVRQGHUV�HIIL]LHQWHU�$'$�%\SDVV� LVW�VRPLW
JHOXQJHQ�
8P� GHQ� $EEDX� GHU� 1XFOHREDVH� $GHQLQ� ]XP� HQWVSUHFKHQGHQ� +\SR[DQWKLQ�'HULYDW� ]X
YHUKLQGHUQ��G�UIHQ�GLH�F\FOR6DO�3KRVSKDWWULHVWHU�NHLQH�6XEVWUDWH�I�U�GHVDPLQLHUHQGH�(Q]\PH
VHLQ��'HVKDOE�ZXUGH� GLH� HQ]\PDWLVFKH� 6WDELOLWlW� GHU� F\FOR6DO�3UR�1XFOHRWLGH� ��F����F����F
XQG���F�JHJHQ�EHU�$GHQRVLQ�'HVDPLQDVH��$'$��XQG�$GHQRVLQ�0RQRSKRVSKDW�'HVDPLQDVH
�$03'$�� 89�VSHNWURPHWULVFK� LQ� HLQHP� 3KRVSKDWSXIIHU� EHVWLPPW� �.DSLWHO� ������� 6HLWH� ��
6HLWH����XQG�.DSLWHO���������6HLWH������+LHUEHL�NRQQWH�NHLQ�$EEDX�]XP�+\SR[DQWKLQ�3KRV�
SKDWWULHVWHU�GHWHNWLHUW�ZHUGHQ��=XVlW]OLFKH�([SHULPHQWH�PLW�GHP�QDW�UOLFKHQ�6XEVWUDW��
�'HV�
R[\DGHQRVLQ� ��� XQG� �
�'HVR[\DGHQRVLQ��
�0RQRSKRVSKDW� NRQQWHQ� ]HLJHQ�� GD�� GLH� XQWHU�
VXFKWHQ� F\FOR6DO�3UR�1XFOHRWLGH� NHLQH� ,QKLELWRUHQ� GHU� YHUZHQGHWHQ� (Q]\PH� GDUVWHOOWHQ
�.DSLWHO��������6HLWH�����
:HLWHUKLQ�ZXUGHQ�GLH��
�0RQRSKRVSKDWH�GHU�1XFOHRVLGH��
�)�DUD�GG$������
�)�ULER�GG$����
�
�)�DUD�GG,����XQG��
�)�ULER�GG,���� DXV�GHQ�F\FOR6DO�9HUELQGXQJHQ�V\QWKHWLVLHUW�XQG�HLQHU
.RQIRUPDWLRQVDQDO\VH�GXUFK��+�105�6SHNWURVNRSLH�XQWHUZRUIHQ��.DSLWHO���������6HLWH�����
+LHUEHL�NRQQWH�DQKDQG�GHU�.RSSOXQJVNRQVWDQWHQ�GHU�3URWRQHQ�LP�5LERVHULQJ�JH]HLJW�ZHUGHQ�
GD��LP�)DOO�GHU��
�)OXRU�DUD�1XFOHRVLGH����XQG����EHYRU]XJW�HLQH�6RXWK�XQG�LP�)DOO�GHU��
�
)OXRU�ULER�1XFOHRVLGH����XQG����HLQH�1RUWK�.RQIRUPDWLRQ�YRUOLHJW��'LHVHV�(UJHEQLV�VWHKW�LP
(LQNODQJ�PLW�GHQ�.RQIRUPDWLRQHQ�GHU�HQWVSUHFKHQGHQ�1XFOHRWLGH��������.DSLWHO���������6HLWH
����7DEHOOH����XQG�7DEHOOH�����6HLWH�����
=XVlW]OLFK�ZXUGH�HLQH�3VHXGRURWDWLRQVDQDO\VH�GHU�0RQRSKRVSKDWH��
�)�DUD�GG$03������
�)�
ULER�GG$03������µ�)�DUD�GG,03����XQG��µ�)�ULER�GG,03����LQ�.RRSHUDWLRQ�PLW�-�-��%DUFKL
�1,+��%HWKHVGD��86$��GXUFKJHI�KUW�XQG�PLW�GHQ�3VHXGRURWDWLRQVSDUDPHWHU�GHU�HQWVSUHFKHQ�
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GHQ� 1XFOHRVLGH� XQG� GHU� �
�7ULSKRVSKDWH� ��� XQG� ��� YHUJOLFKHQ� �.DSLWHO� �������� 6HLWH� ��I�
7DEHOOH������+LHUEHL�NRQQWH�JH]HLJW�ZHUGHQ��GD��VRZRKO�GLH��
�0RQRSKRVSKDWH�������DOV�DXFK
GLH�HQWVSUHFKHQGHQ�7ULSKRVSKDWH����XQG����GLH�XUVSU�QJOLFKH�.RQIRUPDWLRQ�GHU�1XFOHRVLGH
�µ�)�DUD�GG$����E]Z���µ�)�DUD�GG,�����6RXWK��XQG��µ�)�ULER�GG$����E]Z���µ�)�ULER�GG,���
�1RUWK��EHLEHKDOWHQ��'LH��
�3KRVSKDWJUXSSH��EW�VRPLW�NHLQH�8PNHKUXQJ�GHU�=XFNHU�.RQIRU�
PDWLRQ�LP�9HUJOHLFK�]XP�IUHLHQ�1XFOHRVLG�DXV��'DKHU�NDQQ�HLQH�YHUlQGHUWH�.RQIRUPDWLRQ�GHV
�
�0RQRSKRVSKDWHV�QLFKW�GLH�8UVDFKH� I�U� HLQH� VFKOHFKWHUH�6XEVWUDWHLJHQVFKDIW� LP�9HUJOHLFK
]XP�1XFOHRVLG�VHLQ��.DSLWHO���������6HLWH�����
9RQ�GHP�DQWLYLUDO�XQG�DQWLEDNWHULHOO�ZLUNVDPHQ�1XFOHRVLG��
�'HVR[\DGHQRVLQ� �&RUG\FHSLQ�
���ZXUGHQ� GLH� F\FOR6DO�9HUELQGXQJHQ���D�F� �EHU� GLH� 6\QWKHVHYDULDQWH�$� V\QWKHWLVLHUW� XQG
GHUHQ�FKHPLVFKH�XQG�ELRORJLVFKH�(LJHQVFKDIWHQ�XQWHUVXFKW��.DSLWHO�������6HLWH�����XQG�.D�
SLWHO�������6HLWH�������'LH�/LSRSKLOLH�GHU�F\FOR6DO��
�'HVR[\DGHQRVLQ�'HULYDWH���D�F� LVW� LP
9HUJOHLFK�]X�GHQ�ELVKHULJHQ�F\FOR6DO�3UR�1XFOHRWLGHQ�DXIJUXQG�GHU�IUHLHQ�2+�*UXSSH�DQ�GHU
�
�3RVLWLRQ�JHULQJHU��7URW]GHP�ZHLVHQ� VLH�QRFK� HLQHQ�XP�HLQHQ�)DNWRU� ������ K|KHUH� /LSKR�
SKLOLH� DOV�$=7��� DXI� �.DSLWHO� �������� 6HLWH� ������'LH� � +\GURO\VHVWXGLHQ� LQ� 3KRVSKDWSXIIHU
]HLJWHQ�GLH�JOHLFKH�$EKlQJLJNHLW�YRP�6XEVWLWXHQWHQ�GHV�DURPDWLVFKHQ�5LQJHV�ZLH�LP�)DOO�GHU
9HUELQGXQJHQ���D�F����D�F����D�F�XQG���D�F�EHREDFKWHW�ZHUGHQ�NRQQWH��.DSLWHO���������6HLWH
������'LH�LQ�YLWUR�GXUFKJHI�KUWHQ�DQWLYLUDOHQ�=HOOWHVWV��.DSLWHO���������6HLWH������]HLJWHQ�HLQH
JHULQJH�9HUEHVVHUXQJ�GHU�%LRDNWLYLWlW�LP�9HUJOHLFK�]XP�1XFOHRVLG�&RUG\FHSLQ�
(LQH�ZHLWHUHU�YLHOYHUVSUHFKHQGHU�(LQVDW]�GHV�F\FOR6DO�.RQ]HSWV�LVW�GHU�$QZHQGXQJ�DXI������
3KRVSKRQ\OPHWKR[\HWK\O�DGHQLQ��30($���'LHVHV�DF\FOLVFKH�1XFOHRVLGSKRVSKRQDW�ZHLVW�VHKU
JXWH� DQWLYLUDOH� $NWLYLWlWHQ� JHJHQ� +,9��� XQG� +,9��� VRZLH� HLQH� 5HLKH� YRQ� '1$�9LUHQ
DXI�>�������@�$XIJUXQG�VHLQHU�]ZHLIDFK�QHJDWLYHQ�/DGXQJ�GHV�3KRVSKRQDW�5HVWHV�EHVLW]W�30($
HLQH�VFKOHFKWH�%LRYHUI�JEDUNHLW��'LH�6\QWKHVH�GHV�F\FOR6DO�'HULYDWHV�YRQ�30($�N|QQWH�HLQH
=HOOSHQHWUDWLRQ�HQWVFKHLGHQG�YHUEHVVHUQ�
:HLWHUI�KUHQGH� 8QWHUVXFKXQJHQ� ]XU� %HVWLPPXQJ� GHU� .RQILJXUDWLRQ� GHU� JHWUHQQWHQ� 'LD�
VWHUHRPHUHQ���E�XQG���E�PLWWHOV�&'�6SHNWURVNRSLH�XQG�5|QWJHQVWUXNWXUDQDO\VH� VLQG� HEHQ�
IDOOV�YRQ�JUR�HP�,QWHUHVVH��GD�HLQ�GRFK�JDQ]�HUKHEOLFKHU�8QWHUVFKLHG�LQ�ELRORJLVFKHU�$NWLYLWlW
XQG�+\GURO\VHJHVFKZLQGLJNHLW�GHU�YHUVFKLHGHQHQ�'LDVWHUHRPHUHQ�EHREDFKWHW�ZLUG��,Q�$QEH�
WUDFKW� HLQHU� GHXWOLFK� K|KHUHQ� DQWLYLUDOHQ� $NWLYLWlW� HLQHU� GHU� EHLGHQ� 'LDVWHUHRPHUHQ� LVW� GLH
(QWZLFNOXQJ�HLQHU�GLDVWHUHRVHOHNWLYHQ�6\QWKHVH�YRQ�9RUWHLO�
,P�)DOO�GHU��
�)OXRU�1XFOHRVLGH����XQG����NDQQ�GLH�EHVWHKHQGH�PHWDEROLVFKH�%ORFNDGH�GXUFK
]XVlW]OLFKH�HQ]\PDWLVFKH�6WDELOLWlWVWHVW�PLW�GHQ�(Q]\PHQ��
�1XFOHRWLGDVH��$GHQ\ORVXFFLQDW�
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/\DVH��$6/��XQG�$GHQ\ORVXFFLQDW�6\QWKDVH��$66��JHVLFKHUW�ZHUGHQ��'LH�(Q]\PH��
�1XFOHR�
WLGDVH��(&�����������XQG�$6/��(&�����������VLQG�NlXIOLFK��ZlKUHQG�GDV�(Q]\P�$66�DXV�:HL�
]HQNHLPHQ�LVROLHUW�ZHUGHQ�NDQQ�>���@�+LHUEHL�N|QQWHQ�ZLH�VFKRQ�EHL�GHQ�8QWHUVXFKXQJHQ�PLW
$GHQRVLQ�'HVDPLQDVH���$'$��XQG�$GHQRVLQPRQRSKRVSKDW�'HVDPLQDVH��$03'$��PLW�+LOIH
YRQ�89�6SHNWURVNRSLH�GLH�6XEVWUDWHLJHQVFKDIWHQ�GHU�EHLGHQ�1XFOHRVLGH��
�)�DUD�GG,����XQG
�
�)�ULER�GG,���� E]Z�� GHUHQ� �
�0RQRSKRVSKDWH���� XQG���� LP�+LQEOLFN� DXI� GLH� (Q]\PH� �
�
1XFOHRWLGDVH��$6/�XQG�$66�XQWHUVXFKW�ZHUGHQ�
:HLWHUKLQ�KDW�VLFK�GXUFK�+\GURO\VHVWXGLHQ�LQ�ELRORJLVFKHQ�0HGLHQ�YRQ��UDGLRDNWLY�PDUNLHUWHQ
F\FOR6DO�$=703��XQG�F\FOR6DO�G�703�3UR�1XFOHRWLGHQ�JH]HLJW��GD��GDV�F\FOR6DO�.RQ]HSW
EHL�$=7�DXIJUXQG�HLQHV�XQWHUVFKLHGOLFKHQ�0HWDEROLVPXV�QLFKW�]XP�(UIROJ�I�KUW�>�������@�+LHU
ZlUH� HLQ�3UR�1XFOHRWLG�.RQ]HSW� YRUWHLOKDIWHU��ZHOFKHV� QLFKW� GDV� �
�0RQRSKRVSKDW�� VRQGHUQ
GDV��
�'LSKRVSKDW�GHV�1XFOHRVLGHV� IUHLVHW]W��(LQH�(QWZLFNOXQJ�HLQHV� VROFKHQ�.RQ]HSWHV� DXI
%DVLV�GHV�F\FOR6DO�.RQ]HSWHV�N|QQWH�$=7���HLQ�QRFK�K|KHUHV�DQWLYLUDOHV�3RWHQWLDO�JHEHQ�
:LH�GLH�LQ�YLWUR�8QWHUVXFKXQJHQ�JH]HLJW�KDEHQ��N|QQWH�DXIJUXQG�GHU�HUKHEOLFKHQ�6WHLJHUXQJ
GHU� DQWLYLUDOHQ� $NWLYLWlWHQ� GXUFK� GLH� F\FOR6DO�'HULYDWLVLHUXQJ�� EHVRQGHUV� YRQ� GG$� ��� �
�)�
DUD�GG$���� XQG� �
�)�ULER�GG$����� LQ� HLQHP�QlFKVWHQ� 6FKULWW�+\GURO\VHXQWHUVXFKXQJHQ� GHU
3UR�1XFOHRWLGH� LQ� =HOOK\GURO\VDW� XQG� 6HUHQ� YHUVFKLHGHQHU� 6lXJHU� VHLQ�� +LHUEHL� N|QQWH� GDV
WKHUDSHXWLVFKH� 3RWHQWLDO� GHU� F\FOR6DO�9HUELQGXQJHQ� LQ� $QZHVHQKHLW� GHU� LP� .|USHU� YRU�
NRPPHQGHU�(Q]\PH�HUPLWWHOW�ZHUGHQ�
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6XPPDU\
7KH� V\QWKHVLV�� K\GURO\VLV�� HQ]\PDWLF� VWDELOLW\� DQG� DQWLYLUDO� HYDOXDWLRQ� RI� QRYHO� OLSRSKLOLF
F\FOR6DO�1XFOHRWLGHV����ZHUH�UHSRUWHG��7KH�SKRVSKRWULHVWHUV�ZHUH�V\QWKHVL]HG�� UHVSHFWLYHO\�
IURP�VXEVWLWXWHG�VDOLF\OLF�DOFRKROV����DQG�WKH�XQSURWHFWHG�QXFOHRVLGHV��7KH�VDOLF\OLF�DOFRKROV
���ZHUH�SUHSDUHG�E\� UHGXFWLRQ� RI� WKH� VDOLF\OLF� DFLGV���� RU� E\� VHOHFWLYH� IRUP\ODWLRQ� RI� � WKH
FRUUHVSRQGLQJ�SKHQROV�����7KH�QXFOHRVLGH�DQDORJXHV�ZHUH�V\QWKHVL]HG�E\�PXOWLVWHS�UHDFWLRQV
RI�WKH�QDWXUDO�RFFXULQJ�QXFOHRVLGHV�DGHQRVLQH���µ�GHR[\DGHQRVLQ�RU�WK\PLGLQH�
$OO�F\FOR6DO�1XFOHRWLGHV���D�G����D�K����F����F����D�F�H�K����D�F����F����F���H�K�DQG���D�F
ZHUH� V\QWKHVL]HG� LQ� JRRG� \LHOGV� XVLQJ� WKH� F\FOLF� VDOLJHQ\OFKORURSKRVSKDQHV� ��D�K
�PHWKRG�$���%HVLGHV��WZR�GLIIHUHQW�PHWKRGV�ZHUH�XVHG�LQ�ZKLFK�WKH�F\FOR6DO�SKRVSKRWULHVWHUV
FRXOG�EH�SUHSDUHG�E\�WKH�XVH�RI�D�F\FOLF�VDOLJHQ\OSKRVSKRDPLGLWH���F��0HWKRG�%��DV�ZHOO�DV
E\� WKH�XVH�RI� F\FOLF� VDOLJHQ\OSKRVSKRFKORULGDWHV���� �0HWKRG�&���7KH� \LHOGV�RI� WKH� WULHVWHUV
ZKLFK�ZHUH� REWDLQHG� E\� WKH� WKUHH�PHWKRGV��ZHUH� H[WUHPHO\� GLIIHUHQW�� $IWHU� RSWLPL]LQJ� WKH
UHDFWLRQ�FRQGLWLRQV��PHWKRG�%�FRXOG�EH�SRLQWHG�RXW�DV�DQ�H[FHOOHQW�PHWKRG�IRU�WKH�V\QWKHVLV�RI
F\FOR6DO�G�703�WULHVWHUV��\LHOG��������7KH�FRPSDULVRQ�RI�PHWKRG�$��%�DQG�&�VKRZHG� WKDW
WKH�XVH�RI�F\FOLF�VDOLJHQ\OFKORURSKRVSKDQHV�����PHWKRG�$��LV�WKH�EHVW�RQH�IRU�WKH�V\QWKHVLV�RI
DGHQLQ�FRQWDLQLQJ� QXFOHRVLGHV��2Q� WKH� RWKHU� KDQG��PHWKRG� %� LVW� EHWWHU� IRU� WKH� V\QWKHVLV� RI
F\FOR6DO�G�703�� DQG� F\FOR6DO��7&03�SKRVSKRWULHVWHUV� DFFRUGLQJ� WR� \LHOG� DQG� VLGH� SUR�
GXFWV�� &RQVLGHULQJ� WKDW� WKH� UHDFWLRQ� FRQGLWLRQV� IRU� WKH� V\QWKHVLV� RI� DGHQLQH�FRQWDLQLQJ
F\FOR6DO�WULHVWHUV�YLD�PHWKRG�%�DQG�PHWKRG�&�ZHUH�QRW�RSWLPL]HG�� WKH�REWDLQHG�\LHOG� FRXOG
SRVVLEO\�EH�LQFUHDVHG�
$OO�F\FOR6DO�WULHVWHUV�ZHUH� LVRODWHG� DV�GLDVWHUHRPHULF�PL[WXUHV�ZLWK� UHVSHFW� WR� WKH� FRQILJXU�
DWLRQ� DW� WKH� SKRVSKRURXV� DWRP�� ,Q� VRPH� FDVHV� ���E�� ��E�� ��H�� ��J�� WKH� VHSDUDWLRQV� RI� WKH
GLDVWHUHRPHUV�ZHUH�SRVVLEOH�E\�PHDQV�RI�VHPLSUHSDUDWLYH�+3/&�
$V� D� TXDOLWDWLYH� HVWLPDWLRQ� RI� WKH� OLSRSKLOLF� SURSHUWLHV� RI� WKH� GHVFULEHG� FRPSRXQGV�� WKHLU
SDUWLWLRQ� FRHIILFLHQWV� �ORJ3�� LQ� ��RFWDQRO�ZDWHU� ZHUH� GHWHUPLQHG�� $OO� F\FOR6DO�SKRVSKR�
WULHVWHUV� ���D�G����D�K����F����F����D�F�H�K����D�F����F����F���H�K����D�F�� VKRZHG�SRVLWLYH
ORJ3� YDOXHV� ZKLFK� ZHUH� KLJKHU� WKDQ� WKRVH� RI� $=7� ��� &RQVHTXHQWO\�� WKH� SDVVLYH� GLIIXVLRQ
WKURXJK�D�PHPEUDQH�VKRXOG�EH�HDVLHU� WKDQ�IRU� WKH� IUHH�QXFOHRVLGHV��%HFDXVH�RI� WKH�H[WUHPH
KLJK�OLSRSKLOLFLW\�DQG�WKHUHIRUH�ORZ�K\GURSKLOLFLW\�RI�WKH�WHUW�EXW\O�DQG�VHF�EXW\O�VXEVWLWXWHG
SKRVSKRWULHVWHUV���H�I��LW�PXVW�EH�DVVXPHG�WKDW�QR�DQWLYLUDO�DFWLYLW\�ZDV�REVHUYHG�
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+\GURO\VLV�VWXGLHV�RI�WKH�F\FOR6DO�QXFOHRWLGHV���D�G����D�K����F����F����D�F�H�K����D�F����F�
��F����H�K�DQG���D�F�ZHUH�FDUULHG�RXW�LQ������P0�SKRVSKDWH�EXIIHU��S+�������&RPSRXQG���D
DQG���D�ZHUH�WDNHQ�DV�PRGHO�FRPSRXQGV�WR�GHPRQVWUDWH�WKDW�WKH�F\FOR6DO�QXFOHRWLGHV�UHOHDVH
WKH�QXFOHRWLGHV�VHOHFWLYHO\�E\�D�FRQWUROOHG��FKHPLFDO�LQGXFHG�WDQGHP�UHDFWLRQ�7KH�QXFOHRWLGHV
GG$03� �� DQG� �µ�)�DUD�GG$03� ��� DV� ZHOO� DV� WKH� VDOLF\OLF� DOFRKRO� ��D� ZHUH� GHWHFWHG� E\
+3/&�DQDO\VLV�DV�WKH�H[FOXVLYH�SURGXFWV�RI�WKH�K\GURO\VLV��7KH�REWDLQGHG�KDOI�OLIHV�VKRZHG�D
FOHDU� FRUUHODWLRQ� EHWZHHQ� K\GURO\WLF� VWDELOLW\� DQG� WKH� VXEVWLWXHQWV� RQ� WKH� DURPDWLF� ULQJ�� ,Q
SKRVSKDWH�EXIIHU�� WKH�KDOI�OLIHV� LQFUHDVHG�FRPPHQVXUDWHO\�ZLWK� WKH�HOHFWURQ�GRQDWLQJ�DELOLW\
RI�WKH�VXEVWLXWHQW��,Q�DGGLWLRQ��WKH�VWHULF�EXON�RI�WKH�VXEVWLWXHQW�LQ�WKH���SRVLWLRQ�KDG�D�VWURQJ
LQIOXHQFH� RQ� WKH� VWDELOLW\�� 7KHUHIRUH� WKH� ��WHUW�EXW\O� DQG� WKH� ��VHF�EXW\O�GHULYDWLYHV� ��H�I�
��H�I�DQG���H�I�ZHUH�H[WUDRUGLQDU\�VWDEOH�XQGHU�EDVLF�FRQGLWLRQV��7R�LQYHVWLJDWH�WKH�VWDELOLW\
WRZDUGV�DFLG�FDWDO\]HG�FOHDYDJH�RI�WKH�JO\FRVLGLF�ERQG�� WKH�F\FOR6DO�G�$03��DQG�F\FOR6DO�
GG$03�WULHVWHUV����D�G����D�K��DV�ZHOO�DV�WKH�FRUUHVSRQGLQJ�F\FOR6DO�G�,03��DQG�F\FOR6DO�
GG,03�WULHVWHUV����F����F���ZHUH�LQFXEDWHG�LQ������P0�JO\FLQH�+&O�EXIIHU��S+�����DQG������
:LWKLQ�HDFK�VHULHV� ���D�G�DQG���D�K�� WKH� W����YDOXHV� UHPDLQHG�FRQVWDQW��ZKLFK�VXJJHVWV� WKDW
WKH�SURWRQ�LQGXFHG�FOHDYDJH�RI�WKH�JO\FRVLGLF�ERQG�LV�LQGHSHQGHQW�RI�WKH�VXEVWLWXWLRQ�SDWWHUQ
LQ�WKH�F\FOR6DO�UHVLGXH��+RZHYHU��DV�FDQ�EH�FRQFOXGHG�IURP�WKH�KDOI�OLIHV��WKH�LQWURGXFWLRQ�RI
WKH�F\FOR6DO�PRLHW\�DW� WKH��µ�SRVLWLRQ�RI� WKH�GLGHR[\ULERVH� UHVLGXH�VWDELOL]HG� WKH�JO\FRVLGLF
ERQG� FRQVLGHUDEO\� ZLWK� UHVSHFW� WR� QXFOHRVLGHV� ��� ��� ��� DQG� ���� $Q� RUDO� DSSOLFDWLRQ� RI� WKH
F\FOR6DO�G�$03����D�G� DQG� F\FOR6DO�GG$03�WULHVWHUV� ��D�K� WKHUHIRUH� VKRXOG� EH� SRVVLEOH�
7R�LQYHVWLJDWH�WKH�DFLG�VWDELOLW\�RI�WKH�SKRVSKDWH�HVWHU�ERQGV�RI�WKH�F\FOR6DO�SKRVSKRWULHVWHUV�
K\GURO\VLV�VWXGLHV�DW�S+�����DQG�S+�����ZHUH�FDUULHG�RXW�IRU�WKH���PHWK\O�F\FOR6DO�GHULYDWLYH
RI��µ�)�DUD�GG$���F��DQ�DFLG�VWDEOH�DQDORJXH�RI�GG$���XQGHU� LGHQWLFDO�FRQGLWLRQV��7KH�KDOI
OLIHV�VKRZHG��S+����������K�FRPSDUHG�WR����K�IRU���F��S+���������K�FRPSDUHG�WR������K�IRU
��F�� WKDW� WKH�GHFUHDVH�RI� WKH� WULHVWHU�SHDN� LQ� WKH�+3/&�FKURPDWRJUDPP�ZDV� FDXVHG� QHDUO\
H[FOXVLYHO\� E\� JO\FRVLGLF� ERQG� FOHDYDJH� DQG� QRW� E\� SURWRQ� LQGXFHG� K\GURO\VLV� RI� WKH
SKRVSKRWULHVWHUV�
7KH� F\FOR6DO�QXFOHRWLGHV� ��D�G�� ��D�K�� ��F�� ��F�� ��D�F�H�K�� ��D�F�� ��F� DQG� ��F� ZHUH
HYDOXDWHG�IRU�WKHLU�DELOLW\�WR�LQKLELW�WKH�UHSOLFDWLRQ�RI�+,9���DQG�+,9���LQ�&(0�FHOOV��7KH\
H[KLELWHG�DQ� LQFUHDVH� LQ�DQWLYLUDO�SRWHQF\� LQ�FRPSDULVRQ� WR� WKHLU� FRUUHVSRQGLQJ�QXFOHRVLGHV�
$Q� LQWHUHVWLQJ� GLIIHUHQFH� WR� RXU� SUHYLRXV� ILQGLQJV�ZDV� WKH� YLUWXDO� LQGHSHQGHQFH� RI� WKH� ELR�
ORJLFDO� DFWLYLW\� RI� WKH� F\FOR6DO� FRPSRXQGV� LQ� UHODWLRQ� WR� WKH� VXEVWLWXWLRQ� SDWWHUQ� RI� WKH
DURPDWLF�ULQJ�RI� WKH�F\FOR6DO�PRLHW\��$GGLWLRQDOO\��QR�FRUUHODWLRQ�RI� WKH�K\GURO\VLV�VWDELOLW\
DQG�WKH�OLSRSKLOLFLW\�RI�WKH�FRPSRXQGV�ZDV�REVHUYHG�
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7KH� LQ� YLWUR� DQWL�+,9� WHVWV� RI� WKH� F\FOR6DO�G�703� FRPSRXQGV� ��H�K� H[KLELWHG� VLPLODU
DQWLYLUDO�DFWLYLWLHV�LQ�+,9���DQG�+,9���LQIHFWHG�FHOOV�DV�IRU�WKH�QXFOHRVLGH�G�7�����,Q�+,9��
LQIHFWHG� DQG� WK\PLGLQH�NLQDVH� GHILFLHQW� FHOOV�� VRPH� RI� WKH� F\FOR6DO�G�703�WULHVWHUV� ��
VKRZHG�DQ�GHFUHDVH�LQ�DQWLYLUDO�DFWLYLW\����H�ÄVORZ³����J����J�ÄVORZ³����K��DQG�VRPH�VKRZHG
DQ�LQFUHDVHG�RU�UHPDLQLQJ�LQ�DQWLYLUDO�DFWLYLW\����H����H�ÄIDVW³����I����J�ÄIDVW³���$�VXFFHVVIXO
WK\PLGLQH� NLQDVH� E\SDVV� FRXOG� WKHUHIRUH� QRW� EH� REVHUYHG�� 7KH� ORVV� RI� DFWLYLW\� EHFDXVH� RI
ORZHU�VWDELOLW\�RI�WKH�F\FOR6DO�FRPSRXQGV���H�K�FDQQRW�EH�WKH�UHDVRQ�IRU�WKLV�REVHUYDWLRQ�
,W� FDQ�EH� FRQFOXGHG� WKDW� WKH�SUR�QXFOHRWLGH�FRQFHSW�ZDV� VXFFHVVIXOO\�DSSOLHG� WR� WKH�QXFOHR�
VLGHV�GG$����G�$������µ�)�DUD�GG$����DQG��µ�)�ULER�GG$�����7KH�F\FOR6DO�SKRVSKRWULHVWHUV
DUH� VXLWDEOH� WR� VHOHFWLYHO\� GHOLYHU� WKH� QXFOHRWLGHV� LQWUDFHOOXODU\� DQG� WKHUHIRUH� D� PDUNHG
LPSURYHPHQW�LQ�DQWLYLUDO�DFWLYLW\�FDQ�EH�REVHUYHG��7KH�PHWDEROLF�EORFNDGH�ZDV�VXFFHVVIXOO\
FLUFXPYHQWHG��$'$�%\SDVV���'XH�WR�WKH�V\QWKHVLV�DQG�WKH�FRPSDULVRQ�RI�WKH�DQWLYLUDO�GDWD�RI
WKH�F\FOR6DO�SKRVSKRWULHVWHUV���F����F����F�DQG���F�D�VHFRQG�PHWDEROLF�EORFNDGH�ZLWKLQ�WKH
IRXU�VWHS�PHWDEROLVP�ZDV�SURYHG�
3DUWLFXODU\�UHPDUNDEOH�LV�WKH�FRQYHUVLRQ�RI�DQ�DQWLYLUDOO\�LQDFWLYH�QXFOHRVLGH�DQDORJXH���µ�)�
ULER�GG$����� LQWR�DQ�DFWLYH�FRPSRXQG�E\�PHDQV�RI� WKH�F\FOR6DO�FRQFHSW�� ,Q�FRQWUDVW� WR� WKH
QXFOHRVLGH�����WKH�F\FOR6DO��µ�)�ULER�GG$03�WULHVWHUV���D�F�VKRZHG�JRRG�DQWLYLUDO�DFWLYLWLHV�
ZKLFK� LQGLFDWHV� WKDW� WKHUH�PXVW�EH�D�PHWDEROLF�ÄERWWOHQHFN³��7KH�V\QWKHVLV�RI� WKH�K\SR[DQ�
WKLQH�F\FOR6DO�SKRVSKRWULHVWHUV���F�DQG���F�KHOSHG�WR�ORFDOL]HG�WKH�OLPLWDWLQJ�HQ]\PDWLF�VWHS�
%\�FRPSDULVRQ�RI�WKH�DQWLYLUDO�GDWD�RI���F����F����F�DQG���F�LW�ZDV�IRXQG�WKDW�WKH�UHDPLQDWLRQ
RI��µ�)�ULER�GG,03���� LQWR��µ�)�ULER�GG$03����DV�ZHOO�DV� WKH�FRQYHUVLRQ�RI��µ�)�ULER�GG,
���LQWR��µ�)�ULER�GG,03����GRHV�QRW�UXQ�HIILFLHQWO\��,Q�VXPPDU\��WKH�F\FOR6DO�SUR�QXFOHRWLGH
FRQFHSW�KHOSV�WR�E\SDVV�WKH�$'$�GHDPLQDWLRQ�UHDFWLRQ�DV�ZHOO�DV�VHW�OLJKW�LQ�WKH�PHWDEROLVP
RI�WKH�QXFOHRVLGH��µ�)�ULER�GG$�����7KHUHIRUH��DQ�DGGLWLRQDO�DQG�SDUWLFXODU\�HIILFLHQW�$'$�
E\SDVV�ZDV�SUHVHQWHG�LQ�WKLV�ZRUN�
6LQFH�WKH�JRDO�ZDV�WR�E\SDVV�WKH�GHDPLQDWLRQ�E\�$'$�E\��µ�PRGLILFDWLRQ�LW�ZDV�DOVR�QHFHV�
VDU\� WR�VWXG\� WKH�VWDELOLW\�RI� WKH�F\FOR6DO�QXFOHRWLGHV���F����F����F��DQG���F�DJDLQVW�DGHQR�
VLQH�GHDPLQDVH� �$'$��� ,Q� DGGLWLRQ�� ZH� VWXGLHG� WKH� HQ]\PDWLF� VWDELOLW\� DJDLQVW� DGHQRVLQH�
PRQRSKRVSKDWH�GHDPLQDVH� �$03'$�� WR� H[FOXGH� WKH� SRVVLEOLOLW\� RI� WKH� F\FOR6DO�WULHVWHUV
EHLQJ�GHDPLQDWHG�WR�JLYH�WKH�FRUUHVSRQGLQJ�K\SR[DQWKLQH�F\FOR6DO�WULHVWHUV���F����F����F�DQG
��F�� +RZHYHU�� D� GHDPLQDWLRQ� UHDFWLRQ� WR� WKH� K\SR[DQWKLQH� F\FOR6DO�WULHVWHUV� KDV� QRW� EHHQ
GHWHFWHG�LQ�DOO�FDVHV��$GGLWLRQDO�H[SHULPHQWV��WR�H[FOXGH�DQ�LQKLELWRU\�HIIHFW�RI� WKH�HQ]\PHV
$'$� DQG� $03'$� E\� WKH� F\FOR6DO�WULHVWHUV�� ZHUH� FDUULHG� RXW� ZLWK� WKH� QDWXUDO� VXEVWUDWH
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�µ�GHR[\DGHQRVLQH����DQG��µ�GHR[\DGHQRVLQH��µ�PRQRSKRVSKDWH��7KHVH�H[SHULPHQWV�VKRZHG
QR�LQKLELWRU\�HIIHFWV�GXH�WR�FRPSHWHWLYH�LQWHUDFWLRQV�RI�WKH�WULHVWHU�DQG�WKH�HQ]\PH�
7KH��µ�PRQRSKRVSKDWHV�RI�WKH�QXFOHRVLGHV��µ�)�DUD�GG$������µ�)�ULER�GG$������µ�)�DUD�GG,
��� DQG� �µ�)�ULER�GG,� ��� ZHUH� V\QWKHVL]HG� IRU� FRQIRUPDWLRQDO� DQDO\VLV� YLD� �+�105�� 7KH
GHVLUHG� QXFOHRWLGHV� ZHUH� V\QWKHVL]HG� E\� EDVH� LQGXFHG� K\GURO\VLV� RI� WKH� FRUUHVSRQGLQJ
F\FOR6DO�WULHVWHUV� RQ� D� SUHSDUDWLYH� VFDOH�� 7KH� FRXSOLQJ� FRQVWDQWV� RI� WKH� �+�105� VSHFWUD
VKRZHG�WKDW�WKH��µ�)�DUD�QXFOHRVLGHV����DQG����SUHIHUUHG�D�ÄVRXWK³�FRQIRUPDWLRQ�DQG�WKDW�WKH
�µ�)�ULER�QXFOHRVLGHV����DQG����SUHIHUUHG�D�ÄQRUWK³�FRQIRUPDWLRQ��7KLV�JRHV�FRQILUP�ZLWK�WKH
SUHIHUUHG�FRQIRUPDWLRQV�RI�WKH�FRUUHVSRQGHQW�QXFOHRWLGHV�������
,Q� FRRSHUDWLRQ� ZLWK� -�-�� %DUFKL� �1,+�� %HWKHVGD�� 86$�� D� SVHXGRURWDWLRQDO� DQDO\VLV� RI� WKH
QXFOHRWLGHV��µ�)�DUD�GG$03����DQG��µ�)�ULER�GG$03������µ�)�DUD�GG,03����DQG��µ�)�ULER�
GG,03����ZDV� FDUULHG�RXW� WR�FDOFXODWH� WKH�FRQIRUPDWLRQDO�SDUDPHWHUV�DQG� WR� FRPSDUH� WKHP
ZLWK�WKRVH�RI�WKH�FRUUHVSRQGLQJ�QXFOHRVLGHV�DQG��µ�WULSKRVSKDWHV����DQG�����,W�ZDV�VKRZQ�WKDW
WKH�RULJLQDO�FRQIRUPDWLRQ�RI�WKH�QXFOHRVLGHV��µ�)�DUD�GG$����DQG��µ�)�DUD�GG,�����VRXWK��RU
�µ�)�ULER�GG$����DQG��µ�)�ULER�GG,�����QRUWK���UHVSHFWLYO\��DUH�PDLQWDLQHG�E\�WKH�QXFOHRWLGHV
������DV�ZHOO�DV�WKH�FRUUHVSRQGLQJ��µ�WULSKRVSKDWHV��7KH��µ�SKRVSKDWH�JURXS�GRHV�QRW�DIIHFW
WKH�VXJDU�FRQIRUPDWLRQ�LQ�FRPSDULVRQ�WR�WKH�QXFOHRVLGH�DQG�WKHUHIRUH�WKH�FRQIRUPDWLRQ�RI�WKH
QXFOHRWLGH�FDQQRW�EH�WKH�UHDVRQ�RI�D�SRRUHU�VXEVWUDWH�SURSHUW\�
7KH�F\FOR6DO�WULHVWHUV�RI� WKH� DQWLYLUDO� DQG� DQWLEDFWHULDO� DFWLYH�QXFOHRVLGH��µ�GHR[\DGHQRVLQH
�FRUG\FHSLQH�����ZHUH�V\QWKHVL]HG�YLD�PHWKRG�$�DQG�WKHLU�FKHPLFDO�DQG�ELRORJLFDO�SURSHUWLHV
ZHUH�DQDO\]HG��7KH�F\FOR6DO��µ�G$03�WULHVWHUV���D�F�VKRZHG�SRVLWLYH�ORJ3�YDOXHV�DQG�ZHUH
KLJKHU�WKDQ�WKRVH�RI�$=7���DOWKRXJK�WKHUH�ZDV�WKH�IUHH�K\GUR[\O�JURXS�DW�WKH��µ�SRVLWLRQ�RI
WKH� DJO\FRQ�� 7KH� K\GURO\VLV� VWXGLHV� RI� WKH� F\FOR6DO�QXFOHRWLGHV� ��D�F� REWDLQHG� KDOI�OLIHV�
ZKLFK� VKRZHG� D� FOHDU� FRUUHODWLRQ� EHWZHHQ� K\GURO\WLF� VWDELOLW\� DQG� WKH� VXEVWLWXHQWV� RQ� WKH
DURPDWLF�ULQJ��7KH�LQ�YLWUR�DQWLYLUDO�WHVWV�VKRZHG�DQ�LQFUHDVH�LQ�DFWLYLW\�LQ�FRPSDULVRQ�WR�WKH
QXFOHRVLGH�FRUG\FHSLQH����
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��� ([SHULPHQWHOOHU�7HLO
���� $OOJHPHLQH�H[SHULPHQWHOOH�%HGLQJXQJHQ
������ &KURPDWRJUDSKLH

�������� '�QQVFKLFKWFKURPDWRJUDSKLH��'&�
(V� ZXUGHQ� .LHVHOJHO���� EHVFKLFKWHWH� $OXPLQLXPIROLHQ� PLW� )OXRUHQ]HQ]LQGLNDWRU� �0HUFN�
6FKLFKWGLFNH�����PP��YHUZHQGHW��'LH�3ODWWHQ�ZXUGHQ�DXI�HLQH�*U|�H�YRQ����������FP�]XJH�
VFKQLWWHQ�� GLH� /DXIVWUHFNH� EHWUXJ� ����FP�� $OOH� 5I�:HUWH� ZXUGHQ� EHL� .DPPHUVlWWLJXQJ� HU�
PLWWHOW�� 'LH� 'HWHNWLRQ� 89�DNWLYHU� 9HUELQGXQJHQ� HUIROJWH� PLW� HLQHU� 89�/DPSH� EHL� HLQHU
:HOOHQOlQJH� YRQ� ����QP�� 'HVR[\ULERVH�=XFNHU� NRQQWHQ� PLW� +LOIH� HLQHV� 6SU�KUHDJHQ]HV
QDFKJHZLHVHQ� ZHUGHQ�� GDV� DXV� ���PO� ����LJHP� (WKDQRO�� ���PO� NRQ]HQWULHUWHU� (VVLJVlXUH�
����PO�$QLVDOGHK\G�XQG�����PO�NRQ]HQWULHUWHU�6FKZHIHOVlXUH�EHVWDQG��'D]X�ZXUGHQ�'&�.DU�
WHQ�PLW�GHP�5HDJHQ]�EHVWULFKHQ�XQG�DQVFKOLH�HQG�PLW�HLQHP�+HL�OXIWI|Q�HUKLW]W��'LH�=XFNHU�
YHUELQGXQJHQ� IlUEWHQ� VLFK� KLHUGXUFK� EUDXQ��:HLWHUKLQ�ZXUGH� HLQ�&HU�6SU�KUHDJHQ]� EHL� GHU
,GHQWLIL]LHUXQJ�YRQ�%HQ]\ODONRKROHQ�YHUZHQGHW��'LHVHV�6SU�KUHDJHQ]�VHW]WH�VLFK�DXV���J�0R�
O\EGDWRSKRVSKRUVlXUH�� ��J� &HU�,9�VXOIDW�� ���PO�:DVVHU� XQG� ���PO� NRQ]HQWULHUWHU� 6FKZHIHO�
VlXUH�]XVDPPHQ��%HQ]\ODONRKROH�IlUEWHQ�VLFK�GDGXUFK�EODX�

�������� 3UlSDUDWLYH�FKURPDWRJUDSKLVFKH�7UHQQXQJ
6XEVWDQ]JHPLVFKH�PLW�5RKDXVEHXWHQ�ELV�]X�����J�ZXUGHQ�DQ�HLQHP�&KURPDWRWURQ�GHU�)LUPD
+DUULVRQ� 5HVHDUFK�� 0RGHOO� ����� 7� JHWUHQQW�� $OV� 7UHQQPDWHULDO� GLHQWH� KLHUEHL� JLSVKDOWLJHV
.LHVHOJHO����3)�����0HUFN���GDV�LQ�6FKLFKWGLFNHQ�YRQ������XQG���PP�DXI�HQWVSUHFKHQGH�*ODV�
SODWWHQ� �«���� FP�� DXIJHWUDJHQ� ZXUGH�� 'LH� 'HWHNWLRQ� 89�DNWLYHU� 6XEVWDQ]HQ� HUIROJWH� PLW
HLQHU�89�/DPSH�GHU�)LUPD�.RQUDG�%HQGD�EHL�HLQHU�:HOOHQOlQJH�YRQ�����QP�

�������� 3UlSDUDWLYH�6lXOHQFKURPDWRJUDSKLH��)ODVK�&KURPDWRJUDSKLH�
6XEVWDQ]JHPLVFKH� PLW� PHKU� DOV� ����J� 5RKDXVEHXWH� ZXUGHQ� �EHU� HLQH� 6lXOH� PLW� OHLFKWHP
hEHUGUXFN� DXIJHUHLQLJW�>���@� $OV� 7UHQQPDWHULDO� ZXUGH� .LHVHOJHO� PLW� HLQHU� .RUQJU|�H� YRQ
�������mP�YHUZHQGHW�
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�������� +RFKOHLVWXQJVIO�VVLJNHLWVFKURPDWRJUDSKLH��+3/&�
'LH� +RFKOHLVWXQJVIO�VVLJNHLWVFKURPDWRJUDSKLH� ZXUGH� DQ� 0HUFN�+LWDFKL�$QODJHQ� GXUFK�
JHI�KUW�
6RIWZDUH� &KURPDWRJUDSKLH� 'DWD� 6WDWLRQ� 6RIWZDUH� +3/&�0DQDJHU

9HUVLRQ����+3/&�6\VWHP�0DQDJHU�9HUVLRQ����
,QWHUIDFH� 0RGHO�'�������/�����
3XPSH� /������,QWHOOLJHQW�3XPS��/�����
$XWRPDWLVFKHU�3UREHQZHFKVOHU� $6�����$��$6�/�����
'HWHNWLRQ� 89������QP��'$'�/�����
$QDO\WLVFKH�6lXOHQ�� /L&KUR&$57� ������ PLW� /L&KURVSKHU� ���� 53���� ���mP�

)�OOPDWHULDO��)OX�JHVFKZLQGLJNHLW� �����PO�PLQ
(FR&$57� ������ PLW� /L&KURVSKHU� ���� 53���� ���mP�
)�OOPDWHULDO��)OX�JHVFKZLQGLJNHLW� �����PO�PLQ

6HPLSUlSDUDWLYH�6lXOH� /L&KUR&$57��������PLW�/L&KURVSKHU�����53��������mP�
)�OOPDWHULDO��)OX�JHVFKZLQGLJNHLW� ���PO�PLQ

������ )RXULHU�7UDQVIRUP��,QIUDURWVSHNWURVNRSLH��)7�,5�
'LH�,QIUDURWVSHNWUHQ�ZXUGHQ�DXI�HLQHP�3HUNLQ�(OPHU������6HULHV�)7�,5�DXIJHQRPPHQ�

������ .HUQUHVRQDQ]VSHNWURVNRSLH��105�
�+�105
%UXNHU�$0;����������0+]���%UXNHU�'0;����������0+]���%UXNHU�'5;����������0+]��
'LH� 6WDQGDUGLVLHUXQJ� HUIROJWH� JHJHQ� &'&O�� �d� ������SSP��� '062�G�� �d� ������SSP�� XQG
'�2� �d� ������SSP�� E]Z�� JHJHQ� GDV� 5HIHUHQ]VLJQDO� GHV� GHXWHULHUWHQ� /|VXQJVPLWWHOV�� 'LH
)HLQVWUXNWXU�GHU�3URWRQHQVLJQDOH�ZXUGHQ�PLW��V��I�U�6LQJXOHWW���G��I�U�'XEOHWW���W��I�U�7ULSOHWW�
�T�� I�U� 4XDUWHWW�� �P�� I�U� 0XOWLSOHWW�� �GG�� I�U� 'RSSHOGXEOHWW�� �GGG�� I�U� 'XEOHWW� YRP
'RSSHOGXEOHWW���GGGG��'RSSHOGXEOHWW�YRQ�'RSSHOGXEOHWW���GT��'XEOHWW�YRQ�4XDUWHWW�XQG��WG�
I�U�7ULSOHWW�YRQ�'XEOHWW�DQJHJHEHQ�
��&�105
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%UXNHU� $0;����� �������0+]��� %UXNHU� '0;����� �������0+]��� %UXNHU�'5;����
�������0+]��� 'LH� 6WDQGDUGLVLHUXQJ� HUIROJWH� JHJHQ� &'&O�� �d� ������SSP�� XQG� '062�G�
�d� ������SSP��E]Z��JHJHQ�GDV�5HIHUHQ]VLJQDO�GHV�GHXWHULHUWHQ�/|VXQJVPLWWHOV�
��3�105
%UXNHU�$0;������������0+]���%UXNHU�'5;����������0+]���'LH�6WDQGDUGLVLHUXQJ�HUIROJWH
JHJHQ� HLQHQ� H[WHUQHQ� 6WDQGDUG� �����LJH� 3KRVSKRUVlXUH�� d� ������ SSP�� E]Z�� JHJHQ� GDV
5HIHUHQ]VLJQDO�GHV�GHXWHULHUWHQ�/|VXQJVPLWWHOV�
��)�105
%UXNHU�$0;������������0+]���%UXNHU�$0;����������0+]���'LH�6WDQGDUGLVLHUXQJ�HUIROJWH
JHJHQ� HLQHQ� H[WHUQHQ� 6WDQGDUG� �&)&O��� d� �����SSP�� E]Z�� JHJHQ� GDV� 5HIHUHQ]VLJQDO� GHV
GHXWHULHUWHQ�/|VXQJVPLWWHOV�
'LH�FKHPLVFKHQ�9HUVFKLHEXQJHQ��d��ZXUGHQ�LQ�SSP�DQJHJHEHQ��'LH�.RSSOXQJHQ��-��ZXUGHQ
LQ� +HUW]� �+]�� DQJHJHEHQ�� $OOH� 6SHNWUHQ� ZXUGHQ� EHL� 5DXPWHPSHUDWXU� DXIJHQRPPHQ�
0H�IUHTXHQ]�XQG�/|VXQJVPLWWHO�ZXUGHQ�LQ�.ODPPHUQ�DQJHJHEHQ�

������ 8OWUDYLROHWWVSHNWURVNRSLH��89�
'LH� 89�6SHNWUHQ� ZXUGHQ� DQ� HLQHP� 89�6SHNWUDOSKRWRPHWHU� �&DU\� �(�� GHU� )LUPD� 9DULDQ
DXIJHQRPPHQ�

������ 0DVVHQVSHNWURPHWULH��06�
'LH�0DVVHQVSHNWUHQ�ZXUGHQ� DXI� HLQHP�(OHNWURVSUD\�*HUlW� GHU� )LUPD� )LQQLJDQ�0$7�� 764
�����JHPHVVHQ�XQG�PLW�GHU�6RIWZDUH�,6,6�����QDFKEHDUEHLWHW�

������ *HUlWH
*HIULHUWURFNQXQJ
:lVVULJH� /|VXQJHQ� ZXUGHQ� DQ� HLQHU� $PVFR�)LQQ�$TXD� /\RYDF� *7�� *HIULHUWURFNQXQJV�
DQODJH�XQG�DQ�HLQHU�&KULVW�$OSKD�����*HIULHUWURFNQXQJVDQODJH�O\RSKLOLVLHUW�
7KHUPRPL[HU
'LH� +\GURO\VHVWXGLHQ� ZXUGHQ� EHL� ����&� LQ� HLQHP� (SSHQGRUI� 7KHUPRPL[HU� 7\S�����
GXUFKJHI�KUW�
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������ 9HUZHQGHWH�3XIIHU�XQG�5HDJHQ]LHQ
$PPRQLDN�JHVlWWLJWH�0HWKDQROO|VXQJ
,Q�HLQHP������PO�5XQGNROEHQ�ZXUGH�$PPRQLDNJDV�LQ�FD������PO�ZDVVHUIUHLHV�0HWKDQRO�EHL
±����&�I�U�HWZD����PLQ�HLQJHOHLWHW��'HU�JDVI|UPLJH�$PPRQLDN�ZXUGH�GDEHL�GXUFK�]ZHL�PLW
.DOLXPK\GUR[LGSOlW]FKHQ� YRUJHVFKDOWHWH� :DVFKIODVFKHQ� YRUJHWURFNQHW�� GLH� .�KOXQJ� GHU
0HWKDQROO|VXQJ� HUIROJWH� GXUFK� HLQH� H[WHUQH� (LV�.RFKVDO]�.lOWHPLVFKXQJ�� 'LH� IHUWLJH
$PPRQLDO�JHVlWWLJWH�0HWKDQROO|VXQJ�ZXUGH�DQVFKOLH�HQG�EHL�±����&�JHODJHUW
7%$3�3XIIHU
����PO� HLQHU� ZlVVULJHQ� 7HWUDEXW\O�DPPRQLXPK\GUR[LG�/|VXQJ� �)OXND��  � ����LJ�� ZXUGHQ
LQ�����PO�0LOOL�4�:DVVHU�JHO|VW��3XIIHU� ,��XQG�PLW�YHUG�QQWHU�3KRVSKRUVlXUH�DXI�HLQHQ�S+
:HUW�YRQ�����HLQJHVWHOOW�����PO�GLHVHV�3XIIHUV�ZXUGHQ�QRFKPDOV� LQ������PO�0LOOL�4�:DVVHU
YHUG�QQW��3XIIHU�,,��XQG�GXUFK�HLQHQ�0HPEUDQILOWHU�ILOWULHUW��XP�IHVWH�3DUWLNHO�]X�HQWIHUQHQ�
/|VXQJVPLWWHO�I�U�GLH�+3/&
$FHWRQLWULO� JUDGLHQW� JUDGH� �I�U� GLH� +RFKOHLVWXQJVIO�VVLJNHLWVFKURPDWRJUDSKLH�� GHU� )LUPD
0HUFN��'DV�:DVVHU�ZXUGH�PLW�+LOIH�GHU�5HLQVWZDVVHUDQODJH�($6<SXUHÇ�89�8)�GHU�)LUPD
:HUQHU�DXIJHUHLQLJW�
��LJH�%HQ]ROVXOIRQVlXUH�/|VXQJ�LQ�'LFKORUPHWKDQ�0HWKDQRO������
,Q� HLQHU� 0LVFKXQJ� DXV� ����PO� 'LFKORUPHWKDQ� XQG� ����PO� 0HWKDQRO� ZXUGHQ� �����J
%HQ]ROVXOIRQVlXUH�JHO|VW
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���� 6\QWKHVH�YRQ��
��
�'LGHVR[\��
��
�GLGHK\GURDGHQRVLQ��G�$����
,Q� GLHVHP� .DSLWHO� ZLUG� GLH� 6\QWKHVH� YRQ� �
��
�'LGHVR[\��
��
�GLGHK\GURDGHQRVLQ� �G�$�� ��
DXVJHKHQG�YRQ�$GHQRVLQ����EHVFKULHEHQ�>���@

������ 'DUVWHOOXQJ�YRQ��
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�2�0HWKR[\HWK\OLGHQDGHQRVLQ���
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�����J� �������PPRO�� ����bTXLY��� $GHQRVLQ� ���� ����J� ������PO�� �����PPRO�� ����bTXLY��� 7UL�
PHWK\ORUWKRDFHWDW� XQG� �����J� ������PPRO�� ����bTXLY��� SDUD�7ROXROVXOIRQVlXUH�0RQRK\GUDW
ZXUGHQ�]XVDPPHQ� LQ������PO�'LPHWK\OIRUPDPLG�VXVSHQGLHUW�XQG����K�EHL�5DXPWHPSHUDWXU
JHU�KUW�� 'LH� 5HDNWLRQ� ZXUGH� G�QQVFKLFKWFKURPDWRJUDSKLVFK� DXI� YROOVWlQGLJHQ� 8PVDW]� GHV
(GXNWHV� NRQWUROOLHUW�� $QVFKOLH�HQG�ZXUGH� GHU� S+�:HUW� GHU� 5HDNWLRQVO|VXQJ�PLW� HLQHU� ��0
PHWKDQROLVFKHQ� 1DWULXPPHWKDQRODW�/|VXQJ� �1D2&+��� DXI� �� HUK|KW�� 'DV� /|VXQJVPLWWHO�
0HWKDQRO�XQG��EHUVFK�VVLJHV�7ULPHWK\ORUWKRDFHWDW�ZXUGHQ�DP�1��O��JHN�KOWHQ�5RWDWLRQVYHU�
GDPSIHU�DEGHVWLOOLHUW��ZREHL�GLH�7HPSHUDWXU�GHV�:DVVHUEDGHV�����&�QLFKW��EHUVWLHJ��'DV�HU�
KDOWHQH�gO�ZLUG�LQ�&KORURIRUP�JHO|VW�XQG�YRP�YHUEOHLEHQGHQ�)HVWVWRII�DEILOWULHUW�XQG�PHKU�
PDOV�PLW�&KORURIRUP�QDFKJHZDVFKHQ��'LH�YHUHLQLJWHQ�RUJDQLVFKHQ�3KDVHQ�ZXUGHQ��EHU�1D�
WULXPVXOIDW�JHWURFNQHW�XQG�DP�5RWDWLRQVYHUGDPSIHU�YRP�/|VXQJVPLWWHO�EHIUHLW��'DV�JHOEOLFKH
gO�ZXUGH�FKURPDWRJUDSKLVFK�PLW�HLQHP�'LFKORUPHWKDQ�0HWKDQRO�*UDGLHQWHQ����������DXIJH�
UHLQLJW��0DQ�HUKLHOW�HLQHQ�IDUEORVHQ�)HVWVWRII�
$XVEHXWH� ����J������PPRO��������HLQHV�'LDVWHUHRPHUHQJHPLVFKHV
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,Q� HLQHU� ,QHUWJDVDWPRVSKlUH� XQWHU� )HXFKWLJNHLWVDXVVFKOX�� � ZXUGHQ� �����J� ������PPRO�
����bTXLY��� GHV� �
��
�2�0HWKR[\HWK\OLGHQDGHQRVLQ� ��� LQ� DEVROXWHP� $FHWRQLWULO� VXVSHQGLHUW
XQG�DXI����&�JHN�KOW��$QVFKOLH�HQG�ZXUGHQ������J� �����PO�� �����PPRO�� ����bTXLY���$FHW\O�
EURPLG� LQ� �����PO� DEVROXWHP� $FHWRQLWULO� YHUG�QQW� XQG� ]X� GHU� 5HDNWLRQVPLVFKXQJ� KLQ]X�
JHWURSIW�� 1DFK� HLQLJHU� =HLW� ZXUGH� GLH� ]XQlFKVW� WU�EH� 5HDNWLRQVO|VXQJ� NODU� XQG� QDFK� %H�
HQGLJXQJ� GHU� =XJDEH� ILHO� HLQ� IDUEORVHU� )HVWVWRII� DXV�� (V� ZXUGH� LP� $QVFKOX�� ���PLQ� XQWHU
5�FNIOX��HUKLW]W�ZREHL�VLFK�GHU�1LHGHUVFKODJ�ZLHGHU� O|VWH��1DFK�$EN�KOXQJ�GHU�5HDNWLRQV�
PLVFKXQJ� ZXUGH� GDV� /|VXQJVPLWWHO� DP� 1��O��JHN�KOWHQ� 5RWDWLRQVYHUGDPSIHU� DEGHVWLOOLHUW�
ZREHL�GLH�7HPSHUDWXU�GHV�:DVVHUEDGHV�����&�QLFKW��EHUVWLHJ��'HU�HUKDOWHQHQ�)HVWVWRII�ZXUGH
LQ�&KORURIRUP� DXIJHQRPPHQ�XQG�PLW� ���LJHU�1DWULXPK\GURJHQFDUERQDW�/|VXQJ� H[WUDKLHUW�
'LH�OHLFKW�RUDQJHIDUEHQH�/|VXQJ�ZXUGH�GDEHL�IDUEORV��'LH�Zl�ULJH�3KDVH�ZLUG�QRFKPDOV�PLW
&KORURIRUP� DXVJHVFK�WWHOW�� ,P� $QVFKOX�� ZXUGHQ� GLH� YHUHLQLJWHQ� RUJDQLVFKHQ� 3KDVHQ� �EHU
1DWULXPVXOIDW� JHWURFNQHW� XQG� DP� 5RWDWLRQVYHUGDPSIHU� YRP� /|VXQJVPLWWHO� EHIUHLW�� 'DV
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5RKSURGXNW� ZXUGH� PLWWHOV� 6lXOHQFKURPDWRJUDSKLH� PLW� HLQHP� 'LFKORUPHWKDQ�0HWKDQRO�
*UDGLHQWHQ�DXIJHUHLQLJW��0DQ�HUKLHOW�HLQHQ�IDUEORVHQ�)HVWVWRII�
$XVEHXWH� ����J������PPRO�������
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'DUVWHOOXQJ� GHV� =LQN�.XSIHU�3DDUHV�� =X� HLQHU� KHL�HQ� /|VXQJ� YRQ� ����PJ� ������PPRO�
����bTXLY��� .XSIHU�,,�DFHWDW�PRQRK\GUDW� LQ� �����PO� (LVHVVLJ� ZXUGH� �����J� ������PPRO�
���bTXLY���=LQNVWDXE�KLQ]XJHJHEHQ��'LH�]XQlFKVW� WLHIEODXH�/|VXQJ�HQWIlUEWH� VLFK� LQQHUKDOE
ZHQLJHU�0LQXWHQ��6RIRUW�QDFKGHP�VLFK�GLH�/|VXQJ�HQWIlUEW�KDWWH��ZXUGH�YRP�/|VXQJVPLWWHO
DEGHNDQWLHUW�XQG�GDV�GXQNHOURW�JUDXH�3XOYHU�PLW�(LVHVVLJ�XQG�DEVFKOLH�HQG�GUHLPDO�PLW�'L�
HWK\OHWKHU� QDFKJHZDVFKHQ�� 'DV� =LQN�.XSIHU�3DDU� ZXUGH� LP� gOSXPSHQYDNXXP� JHWURFNQHW
XQG�GDQDFK�LQ�ZDVVHUIUHLHP�'0)�VXVSHQGLHUW�
(LQH� /|VXQJ� YRQ� �
�%URP��
�GH[R[\��
��
�GL�2�DFHW\ODGHQRVLQ� ��� LQ� DEVROXWHP� 'LPHWK\O�
IRUPDPLG�ZXUGH�EHL���&�]X�GHU�6XVSHQVLRQ�GHV�=LQN�.XSIHU�3DDUHV�KLQ]XJHWURSIW�XQG����K
EHL� 5DXPWHPSHUDWXU� JHU�KUW�� 'LH� 5HDNWLRQVO|VXQJ� ZXUGH� JU�Q�� $QVFKOLH�HQG� ZXUGH� �EHU
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&HOLWHÇ� DEILOWULHUW� XQG� GDV� /|VXQJVPLWWHO� DP�5RWDWLRQVYHUGDPSIHU� DENRQGHQVLHUW�� 'LH� $XI�
UHLQLJXQJ� HUIROJWH� FKURPDWRJUDSKLVFK� PLW� HLQHP� 'LFKORUPHWKDQ�0HWKDQRO�*UDGLHQWHQ� YRQ
��������'HP�'LFKORUPHWKDQ�ZXUGH�]XYRU�������7ULHWK\ODPLQ�]XJHVHW]W��XP�HLQHQ�%UXFK�GHU
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�2�$FHW\O�
�
��
�GLGHVR[\��
��
�GLGHK\GURDGHQRVLQ����DOV�IDUEORVHU�)HVWVWRII�HUKDOWHQ�ZHUGHQ�
$XVEHXWH� �����J�������PPRO�������
�+�105� d [SSP@������0+]��'062�G���������V���+��+����������V���+��+����������V�

�+��1+����������GW���+��+�
���-++�
� �����+]���-++�
� �����+]���-++�
� ����
+]���������GGG���+��+�
���-++�
� �����+]���-++�
� �����+]���-++�
� �����+]��
������GGG���+��+�
���-++�
� �����+]���-++�
� �����+]���-++�
� �����+]�������
�P���+��+�
��������������P���+��+�
��+�

���������V���+��&+��

��&�105� d [SSP@� ���� 0+]�� '062�G��� ������� �& 2��� ������� �&���� ������� �&���
������� �&���� ������� �&���� ������� �&�
��� ������� �&�
��� ������� �&���� �����
�&�
����������&�
����������&�
�����������
�&+��

06��(6,�� P�]������
5I�:HUW� �'LFKORUPHWKDQ�0HWKDQRO�����Y�Y������

������ 'DUVWHOOXQJ�YRQ��
��
�'LGHVR[\��
��
�GLGHK\GURDGHQRVLQ��G�$����

1

11

1

1+�

2

+2

��

1+��&+�2+

1

11

1

1+�

2

2

2

��

&��+��1�2�
>������@

�


�


�

�


�


�


�
�

�

�

=X������J�������PPRO���
�2�$FHW\O��
��
�GLGHVR[\��
��
�GLGHK\GURDGHQRVLQ����ZXUGHQ������PO
HLQHU� NDOWJHVlWWLJWHQ� DPPRQLDNDOLVFKHQ� 0HWKDQROO|VXQJ� KLQ]XJHJHEHQ� XQG� EHL� 5DXP�
WHPSHUDWXU� �EHU�1DFKW� JHU�KUW�� (V� IlOOW� HLQ� IDUEORVHU� )HVWVWRII� DXV�� 'LH�5HDNWLRQVPLVFKXQJ
ZXUGH�YRP�/|VXQJVPLWWHO�DP�5RWDWLRQVYHUGDPSIHU�EHIUHLW�XQG�FKURPDWRJUDSKLVFK�PLW�HLQHP
'LFKORUPHWKDQ�0HWKDQRO�*UDGLHQWHQ� ���������� DXIJHUHLQLJW�� 'HP� 'LFKORUPHWKDQ� ZXUGH
]XYRU�������7ULHWK\ODPLQ�]XJHVHW]W��XP�HLQHQ�%UXFK�GHU�JO\FRVLGLVFKHQ�%LQGXQJ�HQWJHJHQ�
]XZLUNHQ�� ,Q�HLQHU�$XVEHXWH�YRQ������NRQQWH��
��
�'LGHVR[\��
��
�GLGHK\GURDGHQRVLQ����DOV
IDUEORVHU�)HVWVWRII�HUKDOWHQ�ZHUGHQ�



��� ���([SHULPHQWHOOHU�7HLO

$XVEHXWH� �����J�������PPRO�������
�+�105� d [SSP@������0+]��'062�G���������V���+��+����������V���+��+����������V�

EU���+��1+����������GGG���+��+�
���-++�
� �����+]���-++�
� �����+]���-++�
� 
����+]�������� �GGG���+��+�
�� �-++�
� �����+]�� �-++�
� �����+]�� �-++�
� ����
+]���������GGG���+��+�
���-++�
� �����+]���-++�
� �����+]���-++�
� �����+]��
������W���+��2+���-++� �����+]��������������P���+��+�
��������������P���+�
+�
��+�

�

��&�105� d [SSP@� ���� 0+]�� '062�G��� ������� �&���� ������� �&���� ������� �&���
������� �&���� ������� �&�
��� ������� �&�
��� ������� �&���� ������ �&�
��� �����
�&�
����������&�
��

06��(6,�� P�]������
89�&+�&1�� lPD[��������QP���������QP��lPLQ��������QP
,5��.%U�� na  >FP��@� ������ ������ ������ ������ ������ ������ ������ ������ ������ �����

�����������������������������������������������������������������
5I�:HUW� �'LFKORUPHWKDQ�0HWKDQRO�����Y�Y������
���� 6\QWKHVH�YRQ��
��
��'LGHVR[\DGHQRVLQ��GG$�
������ 'DUVWHOOXQJ�YRQ��
�2�WHUW�%XW\OGLPHWK\OVLO\O��
�GHVR[\DGHQRVLQ���

1

11

1

1+�

2

+2

2+

��

6L &O�

,PLGD]RO
3\ULGLQ

1

11

1

1+�

2

2

2+

��

6L

&��+��1�2�6L
�>������@

�


�


�

�


�


�


�
�

�

�

,Q�HLQHU�,QHUWJDVDWPRVSKlUH�XQG�XQWHU�)HXFKWLJNHLWVDXVVFKOX��ZXUGHQ������J�������PPRO�����
bTXLY��� �
�'HVR[\DGHQRVLQ� ��� LQ� ����� PO� ZDVVHUIUHLHP� 3\ULGLQ� JHO|VW�� =X� GLHVHU� /|VXQJ
ZXUGHQ������J�������PPRO������bTXLY���WHUW�%XW\OGLPHWK\OVLO\OFKORULG�XQG������J�������PPRO�
���� bTXLY��� ,PLGD]RO� � KLQ]XJHJHEHQ� XQG� ���K� EHL� 5DXPWHPSHUDWXU� JHU�KUW�� $QVFKOLH�HQG
ZXUGH�GDV�/|VXQJVPLWWHO� DP�5RWDWLRQVYHUGDPSIHU� DENRQGHQVLHUW� XQG� LP�gOSXPSHQYDNXXP
JHWURFNQHW��'HU�5�FNVWDQG�ZXUGH�LP������PO�'LFKORUPHWKDQ�DXIJHQRPPHQ�XQG�GUHLPDO�PLW
MH������PO�:DVVHU�JHZDVFKHQ��'LH�RUJDQLVFKH�3KDVH�ZXUGH��EHU�1DWULXPVXOIDW�JHWURFNQHW�XQG



���([SHULPHQWHOOHU�7HLO ���

GDV�/|VXQJVPLWWHO� DQVFKOLH�HQG�DP�5RWDWLRQVYHUGDPSIHU� DENRQGHQVLHUW��'DV� VR� JHZRQQHQH
5RKSURGXNW� ZXUGH� FKURPDWRJUDSKLVFK� PLW� HLQHP� 'LFKORUPHWKDQ�0HWKDQRO�*UDGLHQWHQ� ���
������DXIJHUHLQLJW��'LH�3URGXNWIUDNWLRQHQ�ZXUGHQ�YRP�/|VXQJVPLWWHO�EHIUHLW�XQG�PDQ�HUKLHOW
HLQHQ�IDUEORVHQ�)HVWVWRII�
$XVEHXWH� �����J�������PPRO�������
6FKPHO]SXQNW� ���������&
�+�105� d [SSP@������0+]��&'&O���������V���+��+����������V���+��+����������W���+�

+�
���-++� �����+]���������V��EU���+��1+����������P���+��+�
���������GG���+�
+�
���-++�
� �����+]���������GG���+��+�
���-++� ������+]���-++�
� �����+]��
������GG���+��+�
���-++� ������+]���-++�
� �����+]�������� �V��EU���+��2+��
����� �P�� �+��+�
��� ����� �P�� �+��+�
��� ����� �V�� �+�� WHUW�%X��� ����� �V�� �+�
6L�&+����

��&�105� d [SSP@�����0+]��&'&O�����������&����������� �&����������� �&����������
�&������������&�����������&�
����������&�
����������&�
����������&�
��������
�&�
����������&+��WHUW�%X����������&TXDUW�WHUW�%X����������&+�����������&+��

��6L�105� d [SSP@�����0+]��&'&O��������
06��(6,�� P�]��������0���
89�&+�&1�� lPD[�������QP��������QP��lPLQ�������QP
,5��.%U�� na � >FP��@� ������ ������ ������ ������ ������ ������ ������ ������ ������ �����

��������������������������������������������������������������������
5I�:HUW� �'LFKORUPHWKDQ�0HWKDQRO�����Y�Y���������(VVLJVlXUHHWK\OHVWHU�0HWKDQRO����

Y�Y������



��� ���([SHULPHQWHOOHU�7HLO

������ 'DUVWHOOXQJ� YRQ� �
�2�WHUW�%XW\OGLPHWK\OVLO\O��
�PHWK\OWKLRFDUERQ\O��
�GHVR[\�
DGHQRVLQ���

1

11

1

1+�

2

2

2+

��

6L

1 1

6

11

���'0)
���&+�2+

1

11

1

1+�

2

2

2

6L

6

2&+�

�

��

&��+��1�2�66L
>������@

�


�


�

�


�


�


�
�

�

�

,Q�HLQHU�,QHUWJDVDWPRVSKlUH�XQG�XQWHU�)HXFKWLJNHLWVDXVVFKOX��ZXUGHQ������J�������PPRO�����
bTXLY��� �
�2�WHUW�%XW\OGLPHWK\OVLO\O��
�GHVR[\DGHQRVLQ� ��� XQG� ����� J� ������PPRO�
����bTXLY��� ���
�7KLRFDUERQ\OGLLPLGD]RO� LQ� �����PO�ZDVVHUIUHLHP�'LPHWK\OIRUPDPLG� JHO|VW�
1DFKGHP�GLH�5HDNWLRQ�����K�EHL�5DXPWHPSHUDWXU�JHU�KUW�ZXUGH��ZXUGH�GDV�/|VXQJVPLWWHO�DP
5RWDWLRQVYHUGDPSIHU�DENRQGHQVLHUW��1DFK�=XJDEH�YRQ������PO�ZDVVHUIUHLHP�0HWKDQRO�ZXUGH
GLH�5HDNWLRQ�DXI�����&�HUKLW]W�XQG���K�JHU�KUW��$QVFKOLH�HQG�ZXUGH�GDV�/|VXQJVPLWWHO�HUQHXW
DP�5RWDWLRQVYHUGDPSIHU� DENRQGHQVLHUW��0DQ�HUKLHOW� HLQ�EUDXQHV�gO��ZHOFKHV� LQ�'LFKORUPH�
WKDQ�DXIJHQRPPHQ�ZXUGH�XQG�GUHLPDO�PLW�MH������PO�:DVVHU�JHZDVFKHQ�ZXUGH��'LH�RUJDQL�
VFKH�3KDVH�ZXUGH��EHU�1DWULXPVXOIDW�JHWURFNQHW�GDV�/|VXQJVPLWWHO�DENRQGHQVLHUW��'DV�VR�HU�
KDOWHQH� 5RKSURGXNW� ZXUGH� 6lXOHQFKURPDWRJUDSKLVFK� PLW� HLQHP� 'LFKORUPHWKDQ�0HWKDQRO�
*UDGLHQWHQ� �������� DXIJHUHLQLJW�� 'LH� 3URGXNWIUDNWLRQHQ�ZXUGHQ� YRP� /|VXQJVPLWWHO� EHIUHLW
XQG�PDQ�HUKLHOW�HLQHQ�IDUEORVHQ�)HVWVWRII�
$XVEHXWH� �����J�������PPRO�������
6FKPHO]SXQNW� �����&
�+�105� d [SSP@������0+]��&'&O��������V���+��+����������V���+��+����������W���+�

+�
���-++� �����+]��������P���+��+�
���������V��EU���+��1+����������P���+�
+�
�������� �V���+��2&+���� ����� �GG���+��+�
�� �-++� ������+]�� �-++�
� ����
+]���������GG���+��+�
���-++� ������+]���-++�
� �����+]���������P���+��+�
�
+�

���������P���+��+�
���������V���+��WHUW�%X���������V���+��6L�&+����

��&�105� d [SSP@�����0+]��&'&O�����������&����������� �&����������� �&����������
�&������������&�����������&�
����������&�
����������&�
����������&�
��������
�2&+�����������&�
����������WHUW�%X����������&TXDUW��WHUW�%X����������&+�����
������&+��



���([SHULPHQWHOOHU�7HLO ���
��6L�105� d [SSP@�����0+]��&'&O��������
06��(6,�� P�]��������0���
89�&+�&1�� lPD[�������QP��e� ��������lPLQ� ��������QP��e�� ������
,5��.%U�� na � >FP��@� ������ ������ ������ ������ ������ ������ ������ ������ ������ �����

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

5I�:HUW� �'LFKORUPHWKDQ�0HWKDQRO�����Y�Y���������(VVLJVlXUHHWK\OHVWHU�0HWKDQRO����
Y�Y������

������ 'DUVWHOOXQJ�YRQ��
�2�WHUW�%XW\OGLPHWK\OVLO\O��
��
�GLGHVR[\DGHQRVLQ���

1

11

1

1+�

2

2

2

6L

6

2&+�

��

Q�%X�6Q+�

7ROXRO
$,%1

1

11

1

1+�

2

26L

��

&��+��1�2�6L
>������@

�


�


�

�


�


�


�
�

�

�

,Q� HLQHU� ,QHUWJDVDWPRVSKlUH� XQG� XQWHU� )HXFKWLJNHLWVDXVVFKOX�� ZXUGHQ� ����� J� ������ PPRO�
����bTXLY��� �
�2�WHUW�%XW\OGLPHWK\OVLO\O��
�PHWK\OWKLRFDUERQ\O��
�GHVR[\DGHQRVLQ� ��� LQ
���PO� ZDVVHUIUHLHP� 7ROXRO� JHO|VW� XQG� QDFKHLQDQGHU� PLW� ����PJ� ������ PPRO�� ���� bTXLY��
$]RLVREXW\URQLWULO��$,%1��XQG������PO�������PPRO������bTXLY���WUL�Q�%XW\O]LQQK\GULG�KLQ]X�
JHJHEHQ��'DV�5HDNWLRQVJHPLVFK�ZXUGH�PHKUHUH�0DOH�HQWJDVW�XQG�LP�$QVFKOX��XQWHU�$UJRQ�
DWPRVSKlUH� JHVHW]W�� 'LH� /|VXQJ� ZXUGH� GDGXUFK� ]lKIO�VVLJ�� VR� GD�� QRFK� ZHLWHUH� ����� PO
ZDVVHUIUHLHV�7ROXRO�KLQ]XJHJHEHQ�ZHUGHQ�PX�WHQ��'LH�5HDNWLRQ�ZXUGH���K�DXI������&�HUKLW]W�
ZREHL� HLQH� NODUH� /|VXQJ� HQWVWDQG�� 'LH� 5HDNWLRQ� ZXUGH� DEJHN�KOW� XQG� DP� 5RWDWLRQV�
YHUGDPSIHU�YRP�/|VXQJVPLWWHO�EHIUHLW��'HU�JHOEH�5�FNVWDQG�ZXUGH�VlXOHQFKURPDWRJUDSKLVFK
PLW�HLQHP�'LFKORUPHWKDQ�0HWKDQRO�*UDGLHQWHQ����������DXIJHUHLQLJW��'LH�3URGXNWIUDNWLRQHQ
ZXUGHQ�YRP�/|VXQJVPLWWHO�EHIUHLW�XQG�PDQ�HUKLHOW�HLQHQ�IDUEORVHQ�)HVWVWRII�
$XVEHXWH� �����J�������PPRO�������
6FKPHO]SXQNW� ���������&
�+�105� d [SSP@������0+]��&'&O���������V���+��+����������V���+��+����������W���+�

+�
���-++� �����+]���������P���+��+�
���������V��EU���+��1+����������P���+�



��� ���([SHULPHQWHOOHU�7HLO

+�
���������V���+��2&+����������GG���+��+�
�� �-++� ������+]�� �-++�
� ����
+]���������GG���+��+�
���-++� ������+]���-++�
� �����+]���������P���+��+�
�
+�

���������V���+��WHUW�%X���������V���+��6L�&+����

��&�105� d [SSP@�����0+]��&'&O�����������&����������� �&����������� �&����������
�&������������&�����������&�
����������&�
����������&�
����������&�
��������
�WHUW�%X����������&�
����������&TXDUW��WHUW�%X����������6L�&+����

��6L�105� d [SSP@�����0+]��&'&O��������
89�&+�&1�� lPD[��������QP��e� ���������������QP�e  ���������������QP�e� �������

lPLQ��������QP��e� ���������������e� �����
,5��.%U�� na � >FP��@� ������ ������ ������ ������ ������ ������ ������ ������ ������ �����

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

5I�:HUW� �'LFKORUPHWKDQ�0HWKDQRO�����Y�Y���������(VVLJVlXUHHWK\OHVWHU�0HWKDQRO����
Y�Y������

������ 'DUVWHOOXQJ�YRQ��
��
�'LGHVR[\DGHQRVLQ��GG$���

1

11

1

1+�

2

26L
7+)
7%$)

1

11

1

1+�

2

+2

�� �

&��+��1�2�
>������@

�


�


�

�


�


�


�
�

�

�

,Q�HLQHU�,QHUWJDVDWPRVSKlUH�XQG�XQWHU�)HXFKWLJNHLWVDXVVFKOX��ZXUGHQ������J�������PPRO�����
bTXLY���7HWUD�EXW\O�DPPRQLXPIOXRULG��7%$)��]X�HLQHU�/|VXQJ�YRQ������J� ������PPRO�����
bTXLY��� �
�2�WHUW�%XW\OGLPHWK\OVLO\O��
��
�GLGHVR[\DGHQRVLQ� ��� LQ� ����� PO� ZDVVHUIUHLHP
7HWUDK\GURIXUDQ�KLQ]XJHJHEHQ��(V�ILHO�HLQ�IDUEORVHU�)HVWVWRII�DXV��'LH�5HDNWLRQ�ZXUGH���K�EHL
5DXPWHPSHUDWXU� JHU�KUW�� $QVFKOLH�HQG� ZXUGH� GDV� /|VXQJVPLWWHO� XQWHU� UHGX]LHUWHP� 'UXFN
HQWIHUQW� XQG� FKURPDWRJUDSKLVFK� PLW� HLQHP� 'LFKORUPHWKDQ�0HWKDQRO�*UDGLHQWHQ� ��������
DXIJHUHLQLJW��'HP�'LFKORUPHWKDQ�ZXUGH�]XYRU�������7ULHWK\ODPLQ�]XJHVHW]W��XP�HLQHQ�%UXFK
GHU�JO\FRVLGLVFKHQ�%LQGXQJ�HQWJHJHQ]XZLUNHQ�� ,Q�HLQHU�$XVEHXWH�YRQ������NRQQWH��
��
�'L�
GHVR[\DGHQRVLQ���DOV�IDUEORVHU�)HVWVWRII�HUKDOWHQ�ZHUGHQ�
$XVEHXWH� �����J�������PPRO�������



���([SHULPHQWHOOHU�7HLO ���

6FKPHO]SXQNW� ���������&��=HUV��
�+�105� d [SSP@������0+]��&'&O���������V���+��+����������V���+��+����������GG���+�

+�
���-++� �����+]���-++� �����+]���������V��EU���+��1+����������P���+��+�
��
������GG���+��+�
���-++� ������+]���-++�
� �����+]���������GG���+��+�
���-++
 ������+]���-++�
� �����+]���������P���+��+�
��+�

���������P���+��+�
��+�

�

��&�105� d [SSP@�����0+]��&'&O�����������&����������� �&����������� �&����������
�&������������&�����������&�
����������&�
����������&�
����������&�
��������
�&�
�

89�&+�&1�� lPD[��������QP�e� ���������������QP�e� ���������������QP� �e� �������
lPLQ��������QP�e� ���������������QP�e� �����

,5��.%U�� na � >FP��@� ������ ������ ������ ������ ������ ������ ������ ������ ������ �����
������������������������������������������

5I�:HUW� �'LFKORUPHWKDQ�0HWKDQRO�����Y�Y���������(VVLJVlXUHHWK\OHVWHU�0HWKDQRO����
Y�Y������

���� 6\QWKHVH�GHU�+\SR[DQWKLQ�1XFOHRVLGH��
��
�'LGHVR[\LQRVLQ��GG,����XQG
�
��
�'LGHVR[\��
��
�GLGHK\GURLQRVLQ� �G�,�� ��� GXUFK� HQ]\PDWLVFKH
5HDNWLRQ�PLW�$GHQRVLQ�'HVDPLQDVH��$'$�

'LH�+\SR[DQWKLQ�1XFOHRVLGH��
��
�'LGHVR[\LQRVLQ��GG,����XQG��
��
�'LGHVR[\��
��
�GLGHK\GUR�
LQRVLQ� �G�,����� NRQQWHQ� GXUFK� HQ]\PDWLVFKH�'HVDPLQLHUXQJ�PLW� $GHQRVLQ�'HVDPLQDVH� DXV
.lOEHUGDUPVFKOHLPKDXW��(&����������HUIROJUHLFK�V\QWKHWLVLHUW�ZHUGHQ��%HYRU�DXI�GLH�6\QWKHVH
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JUDSKLVFK� PLW� HLQHP� 'LFKORUPHWKDQ�0HWKDQRO�*UDGLHQWHQ� YRQ� ������� RGHU� GXUFK� .ULVWDO�
OLVDWLRQ�DXV�HLQHP��'LFKORUPHWKDQ�0HWKDQRO�*HPLVFK�UHLQ�HUKDOWHQ�ZHUGHQ��0DQ�HUKLHOW�HLQHQ
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5DXPWHPSHUDWXU�JHU�KUW��0DQ�HUKlOW�HLQH�NODUH��IDUEORVH�/|VXQJ��$QVFKOLH�HQG�ZXUGH�GLH�/|�
VXQJ�PLW������PO�HLVNDOWHP�0HWKDQRO�]XP�$XVIlOOHQ�GHV�(Q]\PV�YHUVHW]W�XQG�EHL�������USP
]HQWULIXJLHUW��'HU�hEHUVWDQG�ZXUGH�GXUFK�HLQHQ�0HPEUDQILOWHU�GHU�)LUPD�6DUWRULXV��0LQLVDUW�
�����m�� ILOWULHUW�� 1DFK� GHP� /\RSKLOLVLHUHQ� XQG� FKURPDWRJUDSKLVFKHU� $XIUHLQLJXQJ� NRQQWH
�
��
�'LGHVR[\LQRVLQ��GG,����DOV�IDUEORVHU�)HVWVWRII�HUKDOWHQ�ZHUGHQ�
$XVEHXWH� �����PJ�������PPRO�������
�+�105� d [SSP@������0+]��'062�G����������V���+��1+���������V���+��+����������V�

�+��+����������GG���+��+�
���-++� �����+]���-++� �����+]���������W���+��2+�
�-++� �����+]���������P���+��+�
���������GGG���+��+�
���-++� ������+]���-++�

 �����+]���-+2+� �����+]���������GW���+��+�
���-++� ������+]���-++� �����+]��
�����������P���+��+�
��������������P���+��+�
��������������P���+��+�
��+�

�



���([SHULPHQWHOOHU�7HLO ���
��&�105� d [SSP@� ����� 0+]�� '062�G��� ������� �&���� ������� �&���� ������� �&���

��������&������������&�����������&�
����������&�
����������&�
����������&�
��
�������&�
�

89�&+�&1�� lPD[�������QP��������QP��������QP��lPLQ�������QP��������QP
,5��.%U�� na  >FP��@� ������ ������ ������ ������ ������ ������ ������ ������ ������ �����

��������������

������ 'DUVWHOOXQJ�YRQ��
��
�'LGHVR[\��
��
�GLGHK\GURLQRVLQ��G�,����

1

11

1

1+�

2

+2

��

1+

11

1

2

2

+2

��

$'$��(&���������

+�2��7ULHWK\ODPLQ

&��+��1�2�
>������@

�


�

�


�


�


�
�

�

�

�


'LH� 'DUVWHOOXQJ� YRQ� �
��
�'LGHVR[\��
��
�GLGHK\GURLQRVLQ� �G�,�� ��� ZXUGH� QDFK� GHU� DOOJH�
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$XVIlOOHQ�GHV�(Q]\PV�YHUVHW]W�XQG�EHL�������USP�]HQWULIXJLHUW��'HU�hEHUVWDQG�ZXUGH�GXUFK
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,Q� HLQHU� ,QHUWJDVDWPRVSKlUH�ZXUGH� ]X� HLQHU� 6XVSHQVLRQ� YRQ� ����bTXLY�� /LWKLXPDOXPLQLXP�
K\GULG�LQ�WURFNHQHP�7HWUDK\GURIXUDQ�XQWHU�.�KOXQJ�XQG�)HXFKWLJNHLWVDXVVFKOX��HLQH�/|VXQJ
YRQ� ����bTXLY�� GHU� MHZHLOLJHQ� ��+\GUR[\EHQ]RHVlXUH� LQ� WURFNHQHP� 7HWUDK\GURIXUDQ� VR
KLQ]XJHWURSIW��GD��GLH�5HDNWLRQVPLVFKXQJ�QXU�VFKZDFK�VLHGHWH��$QVFKOLH�HQG�U�KUWH�PDQ���K
EHL�5DXPWHPSHUDWXU�XQG�HUKLW]WH���K�DXI�����&��1DFK�$EN�KOXQJ�DXI��5DXPWHPSHUDWXU�ZXUGH
GLH�5HDNWLRQVPLVFKXQJ�GXUFK�=XJDEH�YRQ�(LVZDVVHU�K\GURO\VLHUW�XQG�PLW�����LJHU�6FKZHIHO�
VlXUH� DXI� S+��� DQJHVlXHUW�� 'LH� 7+)�3KDVH� ZXUGH� DEJHWUHQQW� XQG� DP�5RWDWLRQVYHUGDPSIHU
YRP�/|VXQJVPLWWHO�EHIUHLW��'LH�ZlVVULJH�3KDVH�H[WUDKLHUWH�PDQ�PLW�(VVLJVlXUHHWK\OHVWHU�XQG
WURFNQHWH� GLH� YHUHLQLJWHQ� RUJDQLVFKHQ� 3KDVHQ� �EHU� 1DWULXPVXOIDW�� 1DFK� $EGHVWLOOLHUHQ� GHV
/|VXQJVPLWWHOV� DP� 5RWDWLRQVYHUGDPSIHU� HUKLHOW� PDQ� )HVWVWRIIH� RGHU� gOH�� GLH� HQWZHGHU
XPNULVWDOOLVLHUW�RGHU�FKURPDWRJUDSKLVFK�DXIJHUHLQLJW�ZXUGHQ�
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'LH�5HDNWLRQ�ZXUGH�QDFK�GHU�DOOJHPHLQHQ�0HWKRGH�LQ�.DSLWHO�������GXUFKJHI�KUW����+\GUR[\�
��PHWKR[\EHQ]RHVlXUH���E�ZXUGH� ]XYRU� DXV�'LFKORUPHWKDQ�3HWUROHWKHU� XPNULVWDOOLVLHUW�� XP
IDUELJH� 9HUXQUHLQLJXQJHQ� ]X� HQWIHUQHQ�� �����J� ������PPRO�� ����bTXLY��� ��+\GUR[\���PH�
WKR[\EHQ]RHVlXUH���E�ZXUGH�PLW������J������PPRO������bTXLY���/LWKLXPDOXPLQLXPK\GULG�LQ
����PO� ZDVVHUIUHLHP� 7HWUDK\GURIXUDQ� XQWHU� .�KOXQJ� XQG� )HXFKWLJNHLWVDXVVFKOX�� ]X� ��



���([SHULPHQWHOOHU�7HLO ���

0HWKR[\VDOLF\ODONRKRO���E� UHGX]LHUW��$OV�5RKSURGXNW�HUKLHOW�PDQ�HLQHQ�IDUEORVHQ�)HVWVWRII�
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'LH� 5HDNWLRQ� ZXUGH� QDFK� GHU� DOOJHPHLQHQ� 0HWKRGH� LQ� .DSLWHO� ������ GXUFKJHI�KUW�� �����J
�����PPRO������bTXLY�����+\GUR[\���PHWK\OEHQ]RHVlXUH���F�ZXUGHQ�PLW������J������PPRO�
����bTXLY���/LWKLXPDOXPLQLXPK\GULG�LQ�����PO�ZDVVHUIUHLHP�7HWUDK\GURIXUDQ�XQWHU�.�KOXQJ
XQG�)HXFKWLJNHLWVDXVVFKOX��]X���0HWK\OVDOLF\ODONRKRO���F� UHGX]LHUW��$OV�5RKSURGXNW�HUKLHOW
PDQ�HLQ�KHOOJHOEHV�gO��ZHOFKHV�DXV�'LFKORUPHWKDQ�3HWUROHWKHU�������NULVWDOOLVLHUW�ZXUGH�
$XVEHXWH� �����J��������PPRO��������IDUEORVHU�NULVWDOOLQHU�)HVWVWRII
6FKPHO]SXQNW� ����&
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'LH�5HDNWLRQ�ZXUGH�XQWHU�)HXFKWLJNHLWVDXVFKOX�� LQ� HLQHU� ,QWHUWJDVDWPRVSKlUH�GXUFKJHI�KUW�
=X� HLQHU� /|VXQJ� YRQ� �����J� ������PPRO�� ����bTXLY��� ����'LPHWK\OSKHQRO� ��G� LQ� ����PO
ZDVVHUIUHLHP�'LFKORUPHWKDQ�ZXUGHQ�EHL����&��ODQJVDP������J������PPRO������bTXLY���7LWDQ�
WHWUDFKORULG� KLQ]XJHWURSIW�� 'DEHL� IlUEWH� VLFK� GLH� /|VXQJ� �EHU� RUDQJH� QDFK� WLHIURW�� $Q�
VFKOLH�HQG� WURSIWH�PDQ� EHL�ZHLWHUHU�.�KOXQJ� �����J� �����PPRO�� ����bTXLY���RUWKR�'LFKORU�
PHWK\OPHWK\OHWKHU�KLQ]X��ZREHL�VLFK�GLH�5HDNWLRQVO|VXQJ�GXQNHOJU�Q�IlUEWH��1DFK�(UZlUPHQ
DXI�5DXPWHPSHUDWXU�ZXUGH�GLH�5HDNWLRQ���K�JHU�KUW��'DEHL�NRQQWH�HLQH�*DVHQWZLFNOXQJ�EH�
REDFKWHW�ZHUGHQ��,P�$QVFKOX��ZXUGH�GLH�5HDNWLRQVO|VXQJ�]X�HLQHU�0LVFKXQJ�DXV�(LV�XQG���1
6DO]VlXUH� JHJHEHQ�� 'LH� 3KDVHQ�ZXUGHQ� JHWUHQQW� XQG� GLH� Zl�ULJH� 3KDVH� PHKUPDOV� PLW� 'L�
FKORUPHWKDQ�H[WUDKLHUW��'LH�YHUHLQLJWHQ�RUJDQLVFKHQ�3KDVHQ�ZXUGHQ�PLW�JHVlWWLJWHU�1DWULXP�
FKORULG�/|VXQJ�JHZDVFKHQ�XQG��EHU�1DWULXPVXOIDW�JHWURFNQHW��'DV�/|VXQJVPLWWHO�ZXUGH�DP
5RWDWLRQVYHUGDPSIHU�DEGHVWLOOLHUW�XQG�GDV�5RKSURGXNW�DP�&KURPDWRWURQ�PLW�HLQHP�'LFKORU�
PHWKDQ�0HWKDQRO�*UDGLHQWHQ�DXIJHUHLQLJW��'DV�3URGXNW�ZXUGH�LP�gOSXPSHQYDNXXP�JHWURN�
NQHW�
$XVEHXWH� �����J�������PPRO����������HLQHV�KHOOJHOEHQ�gOV
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=X� HLQHU� /|VXQJ� DXV� �����J� ������PPRO�� ����bTXLY��� ��+\GUR[\�����GLPHWK\OEHQ]DOGHK\G
��G�LQ�����PO�LVR�3URSDQRO�JDE�PDQ�SRUWLRQVZHLVH�����PJ�������PPRO������bTXLY���1DWULXP�
ERUK\GULG� KLQ]X�� VR� GD�� GLH� /|VXQJ� QXU� Pl�LJ� VLHGHWH�� 'LH� 5HDNWLRQ� ZXUGH� ��K� EHL
5DXPWHPSHUDWXU�JHU�KUW�XQG�DQVFKOLH�HQG����PLQ�DXI�����&�HUKLW]W��1DFK�(UNDOWHQ�DXI�5DXP�
WHPSHUDWXU�ZXUGH�PLW� YHUG�QQWHU� 6DO]VlXUH� K\GURO\VLHUW��'DQQ� HQWIHUQWH�PDQ� GDV� /|VXQJV�
PLWWHO� DP� 5RWDWLRQVYHUGDPSIHU�� QDKP� GHQ� 5�FNVWDQG� LQ� :DVVHU� DXI� XQG� H[WUDKLHUWH� PLW
(VVLJVlXUHHWK\OHVWHU�� 'LH� YHUHLQLJWHQ� RUJDQLVFKHQ� 3KDVHQ� ZXUGHQ� PLW� JHVlWWLJWHU� 1DWULXP�
FKORULG�/|VXQJ�JHZDVFKHQ���EHU�1DWULXPVXOIDW�JHWURFNQHW�XQG�DP�5RWDWLRQVYHUGDPSIHU�YRP
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WKDQ�0HWKDQRO�*UDGLHQWHQ�DXIJHUHLQLJW�
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6FKPHO]SXQNW� ����&
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=X�HLQHU�/|VXQJ�YRQ�����bTXLY��GHU�MHZHLOLJHQ�3KHQROH����LQ�ZDVVHUIUHLHP�7ROXRO�ZXUGH�EHL
5DXPWHPSHUDWXU�����bTXLY��=LQQWHWUDFKORULG�KLQ]XJHJHEHQ��'LH�YRUHUVW�IDUEORVH�/|VXQJ�YHU�
IlUEWH�VLFK�JU�Q��1DFK�=XJDEH�YRQ�����bTXLY��7ULRFW\ODPLQ��72$��]X�GHP�5HDNWLRQVJHPLVFK
YHUIlUEWH� VLFK� GLH� /|VXQJ� YRQ� JU�Q� QDFK� JHOE�� $QVFKOLH�HQG� � U�KUWH� PDQ� ��K� EHL� 5DXP�
WHPSHUDWXU� XQG� HUKLW]WH� QDFK� =XJDEH� YRQ� ����bTXLY�� 3DUDIRUPDOGHK\G� GLH� 6XVSHQVLRQ� ��K
XQWHU�5�FNIOX���1DFK�HLQLJHU�=HLW�ZXUGH�GLH�JHOEOLFKH�6XVSHQVLRQ�NODU��1DFK�$EN�KOXQJ�DXI
5DXPWHPSHUDWXU�ZXUGH�GLH�5HDNWLRQVPLVFKXQJ�LQ�:DVVHU�K\GURO\VLHUW�XQG�PLW���1�6DO]VlXUH
DXI�S+���DQJHVlXHUW��'DQQ�H[WUDKLHUWH�PDQ�PLW�'LHWK\OHWKHU�XQG�WURFNQHWH�GLH�YHUHLQLJWHQ�RU�
JDQLVFKHQ�3KDVHQ��EHU�1DWULXPVXOIDW��1DFK�$EGHVWLOOLHUHQ�GHV�/|VXQJVPLWWHOV�DP�5RWDWLRQV�
YHUGDPSIHU� HUKLHOW� PDQ� JU�Q�JHOEH� gOH�� GLH� ]XU� YROOVWlQGLJHQ� $EWUHQQXQJ� GHU� =LQQVDO]H
PLWWHOV�:DVVHUGDPSIGHVWLOODWLRQ�DXIJHUHLQLJW�ZXUGHQ��'DV�'HVWLOODW�ZXUGH�HUQHXW�PLW�'LHWK\O�
HWKHU�H[WUDKLHUW�XQG�GLH�YHUHLQLJWHQ�RUJDQLVFKHQ�3KDVHQ�ZXUGHQ�LP�$QVFKOX���EHU�1DWULXP�
VXOIDW� JHWURFNQHW�� 1DFK� $EGHVWLOOLHUHQ� GHV� /|VXQJVPLWWHOV� DP� 5RWDWLRQVYHUGDPSIHU� HUKLHOW
PDQ�JHOEH�gOH�GLH�QRFK�(GXNW�HQWKLHOWHQ��=ZHFNV�&KDUDNWHULVLHUXQJ�ZXUGH�HLQ�NOHLQHU�7HLO
GHV� 5RKSURGXNWV� DP� &KURPDWRWURQ� PLW� HLQHP� 3HWUROHWKHU�'LFKORUPHWKDQ�*UDGLHQWHQ� YRQ
������� DXIJHUHLQLJW�� 'LH� 5RKSURGXNWH� ��� ZXUGHQ� RKQH� ZHLWHUH� $XIUHLQLJXQJ� I�U� GLH� DQ�
VFKOLH�HQGH�5HGXNWLRQ�HLQJHVHW]W�
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'LH� 5HDNWLRQ� ZXUGH� QDFK� GHU� DOOJHPHLQHQ� 0HWKRGH� LQ� .DSLWHO� ������ GXUFKJHI�KUW�� �����J
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�72$��XQG������J������PPRO������bTXLY���3DUDIRUPDOGHK\G�LQ����PO�7ROXRO��EHL�5DXPWHPS�
HUDWXU�XQG�)HXFKWLJNHLWVDXVFKOX��]X���WHUW�%XW\O�VDOLF\ODOGHK\G���H�RUWKR�VHOHNWLY�IRUP\OLHUW�
$OV�5RKSURGXNW�HUKLHOW�PDQ�HLQ�JHOEHV�gO��ZHOFKHV�QRFK�HUKHEOLFKH�0HQJHQ�GHV�(GXNWV�HQW�
KLHOW��'DV�5RKSURGXNW�ZXUGH�QLFKW�ZHLWHU�DXIJHUHLQLJW�
$XVEHXWH� Q�E�
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'LH� 5HDNWLRQ� ZXUGH� QDFK� GHU� DOOJHPHLQHQ� 0HWKRGH� LQ� .DSLWHO� ������ GXUFKJHI�KUW�� �����J
������PO������PPRO������bTXLY�����VHN�%XW\OSKHQRO���I�ZXUGH�PLW�����J������PO�������PPRO�
����bTXLY���=LQQWHWUDFKORULG�XQG������J� ������PO�� �����PPRO�� ����bTXLY���7ULRFW\ODPLQ�XQG
����J� �����PPRO�� ����bTXLY��� 3DUDIRUPDOGHK\G� LQ� ���PO� 7ROXRO� EHL� 5DXPWHPSHUDWXU� XQG
)HXFKWLJNHLWVDXVFKOX��]X���VHN�%XW\O�VDOLF\ODOGHK\G���I�RUWKR�VHOHNWLY� IRUP\OLHUW��$OV�5RK�
SURGXNW�HUKLHOW�PDQ�HLQ�JHOEHV�gO��ZHOFKHV�QRFK�HUKHEOLFKH�0HQJHQ�GHV�(GXNWV�HQWKLHOW��'DV
5RKSURGXNW�ZXUGH�QLFKW�ZHLWHU�DXIJHUHLQLJW�
$XVEHXWH� Q�E�
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�-+&+�� �����+]���������G���+��&+�&+����-++� �����+]���������W���+��&+��&+��
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'LH� 5HDNWLRQ� ZXUGH� QDFK� GHU� DOOJHPHLQHQ� 0HWKRGH� LQ� .DSLWHO� ������ GXUFKJHI�KUW�� ����� J
������PO������PPRO������bTXLY�����WHUW�%XW\OSKHQRO���J�ZXUGH�PLW�����J������PO�������PPRO�
����bTXLY��� =LQQWHWUDFKORULG� XQG� �����J� ������PO�� �����PPRO�� ����bTXLY��� 7ULRFW\ODPLQ� XQG
����J� �����PPRO�� ����bTXLY��� 3DUDIRUPDOGHK\G� LQ� ��� PO� 7ROXRO� EHL� 5DXPWHPSHUDWXU� XQG
)HXFKWLJNHLWVDXVFKOX�� ]X� ��WHUW�%XW\O�VDOLF\ODOGHK\G� ��J� RUWKR�VHOHNWLY� IRUP\OLHUW�� $OV
5RKSURGXNW�HUKLHOW�PDQ�HLQ�JHOEHV�gO��ZHOFKHV�QRFK�HUKHEOLFKH�0HQJHQ�GHV�(GXNWV�HQWKLHOW�
'DV�5RKSURGXNW�ZXUGH�QLFKW�ZHLWHU�DXIJHUHLQLJW�
$XVEHXWH� Q�E�
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'LH� 5HDNWLRQ� ZXUGH� QDFK� GHU� DOOJHPHLQHQ� 0HWKRGH� LQ� .DSLWHO� ������ GXUFKJHI�KUW�� �����J
�����PPRO�� ���� bTXLY��� ��VHN�%XW\OSKHQRO� ��K� ZXUGH� PLW� �����J� ������PO�� �����PPRO�
����bTXLY��� =LQQWHWUDFKORULG�� �����J� ������PO�� �����PPRO�� �����bTXLY��� 7ULRFW\ODPLQ� XQG
���PO� ������PPRO�� ����� bTXLY��� � ����/XWLGLQ� XQG� �����J� ����� PPRO�� ���� bTXLY��
3DUDIRUPDOGHK\G�LQ����PO�7ROXRO��EHL�5DXPWHPSHUDWXU�XQG�)HXFKWLJNHLWVDXVFKOX��]X���VHN�
%XW\O�VDOLF\ODOGHK\G���K�RUWKR�VHOHNWLY�IRUP\OLHUW��$OV�5RKSURGXNW�HUKLHOW�PDQ�HLQ�JHOEHV�gO�
ZHOFKHV� QRFK� HUKHEOLFKH�0HQJHQ� GHV� (GXNWV� HQWKLHOW�� 'DV� 5RKSURGXNW� ZXUGH� QLFKW� ZHLWHU
DXIJHUHLQLJW�
$XVEHXWH� Q�E�
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=X�HLQHU�/|VXQJ�DXV�����bTXLY��1DWULXPERUK\GULG�LQ�(WKDQRO�ZLUG�EHL�5DXPWHPSHUDWXU�HLQH
/|VXQJ�YRQ�����bTXLY��GHV�MHZHLOLJHQ�6DOLF\ODOGHK\GV���� LQ�(WKDQRO�ODQJVDP�KLQ]XJHWURSIW�
'DEHL� NRQQWH� HLQH� *DVHQWZLFNOXQJ� EHREDFKWHW� ZHUGHQ�� 'LH� 5HDNWLRQ� ZLUG� G�QQVFKLFKW�
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:DVVHU� YRUVLFKWLJ� K\GURO\VLHUW� XQG� PLW� ��1� 6DO]VlXUH� DQJHVlXHUW�� 'DEHL� NRQQWH� PDQ� HLQH
KHIWLJH�6FKDXPELOGXQJ�EHREDFKWHQ��(V�HQWVWDQGHQ�]ZHL�NODUH�3KDVHQ��GLH�LP�6FKHLGHWULFKWHU
YRQHLQDQGHU�JHWUHQQW�ZXUGHQ��'LH�ZlVVULJH�3KDVH�ZXUGH�PLW�'LHWK\OHWKHU�H[WUDKLHUW��'LH�YHU�
HLQLJWHQ� RUJDQLVFKHQ� 3KDVHQ� ZXUGHQ� �EHU� 1DWULXPVXOIDW� JHWURFNQHW� XQG� DP� 5RWDWLRQV�
YHUGDPSIHU� YRQ� /|VXQJVPLWWHO� EHIUHLW�� 'DV� 5RKSURGXNW� ZXUGH� LP� gOSXPSHQYDNXXP� JH�
WURFNQHW�XQG�PLWWHOV�6lXOHQFKURPDWRJUDSKLH�PLW�HLQHP�3HWUROHWKHU�'LFKORUPHWKDQ�*UDGLHQWHQ
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'LH�5HDNWLRQ�ZXUGH�QDFK�GHU�DOOJHPHLQHQ�0HWKRGH�LQ�.DSLWHO�������GXUFKJHI�KUW�������J�GHV
5RKSURGXNWHV� ��H� ZXUGH� PLW� �����J� �����PPRO�� 1DWULXPERUK\GULG� LQ� ���PO� (WKDQRO� EHL
5DXPWHPSHUDWXU�]X���WHUW�%XW\O�VDOLF\ODONRKRO���H�UHGX]LHUW��$OV�5RKSURGXNW�HUKLHOW�PDQ�HLQ
JHOEOLFKHV�gO��ZHOFKHV�VlXOHQFKURPDWRJUDSKLVFK�PLW�HLQHP�3HWUROHWKHU�'LFKORUPHWKDQ�*UDGL�
HQWHQ������������DXIJHUHLQLJW�ZXUGH�
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'LH� 3URGXNWIUDNWLRQHQ�� ZHOFKH� GDV� %LV�WULHWK\ODPPRQLXPVDO]�� GHU� �
�1XFOHRVLGPRQRSKRV�
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�+�105� d [SSP@������0+]��'062�G�� 8.37 �V���+��+����������V���+��+����������V�

�+��1+��� ���������� �P�� ��+�� 7ULW\O��� ����� �G�� �+��+�µ�� �-++�µ�  � ���� +]��
������G���+���µ2+���-++� �����+]���������G���+���µ2+���-++� �����+]�������
�T���+��+�µ���-� �����+]���������T���+��+�µ��-� �����+]���������T���+��+�µ���-
 �����+]���������P���+��+�µ��+�µµ�

��&�105� d [SSP@� ������� 0+]�� '062�G�� 153.98 (&���� ������� �&���� ������� �&���
������� �\��µ2�7ULW\O��� ������� �&��1��7ULW\O��� ������� �&���� ������� �&��
�µ2�7ULW\O��� ������� �&��1��7ULW\O��� ������� �&���µ2�7ULW\O��� ������� �&��
1��7ULW\O��� ������� �&���µ2�7ULW\O��� ������� �&��1��7ULW\O��� ������� �&���
������ �&�µ��� ������ �TXDUW���µ2�7ULW\O��� ������ �&�µ��� ������ �&�µ��� �����
�&�µ����������&�µ�

06��0$/',� P�]��������0�+�����������0�1D������������0�.��
89�&+�&1�� lPD[�������QP��������QP��lPLQ�������QP
5I�:HUW� �'LFKORUPHWKDQ�0HWKDQRO������Y�Y������



���([SHULPHQWHOOHU�7HLO ���

������� 'DUVWHOOXQJ�YRQ�1��2�
�%LV�WULSKHQ\OPHWK\O���
��
�GL�2�PHV\ODGHQRVLQ���
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,Q� HLQHU� ,QHUWJDVDWPRVSKlUH� XQWHU� )HXFKWLJNHLWVDXVVFKOX�� ZXUGHQ� �����J� ������ PPRO�
����bTXLY���1��2�
�%LV�WULSKHQ\OPHWK\O�DGHQRVLQ� ��� LQ� �����PO� ZDVVHUIUHLHP� 3\ULGLQ� JHO|VW
XQG�DXI����&�JHN�KOW��'LH�/|VXQJ�YHUIlUEWH�VLFK�JHOE��=X�GHU�/|VXQJ�ZXUGHQ������J�������PO�
�����PPRO�� ����bTXLY��� 0HV\OFKORULG� KLQ]XJHJHEHQ�� 'LH� 5HDNWLRQVO|VXQJ� ZLUG� EHL� 5DXP�
WHPSHUDWXU� ���K� JHU�KUW�� 'LH� URW�EUDXQH� XQG� NODUH� /|VXQJ�ZLUG� GXUFK� =XJDEH� YRQ� �����PO
HLQHU�����LJHQ�ZlVVULJHQ�3\ULGLQ�/|VXQJ�DEJHEURFKHQ�XQG�PLW�'LHWK\OHWKHU� H[WUDKLHUW��'LH
YHUHLQLJWHQ�RUJDQLVFKHQ�3KDVHQ�ZXUGHQ�QDFKHLQDQGHU�PLW�:DVVHU��JHVlWWLJWHU�1DWULXPK\GUR�
JHQFDUERQDW�/|VXQJ� XQG� ZLHGHUXP� :DVVHU� JHZDVFKHQ�� 1DFK� GHP� 7URFNQHQ� �EHU� 0DJ�
QHVLXPVXOIDW�ZXUGH�GDV�/|VXQJVPLWWHO�DP�5RWDWLRQVYHUGDPSIHU�DEGHVWLOOLHUW��5HVWH�DQ�3\ULGLQ
ZXUGHQ�GXUFK�&RHYDSRULHUHQ�PLW�7ROXRO�DP�5RWDWLRQVYHUGDPSIHU�DXV�GHP�5RKSURGXNW�HQW�
IHUQW�� 'LH� $XIUHLQLJXQJ� GHV� 5RKSURGXNWHV� HUIROJWH� DP� &KURPDWRWURQ� PLW� HLQHP� 'LFKORU�
PHWKDQ�0HWKDQRO�*UDGLHQWHQ����������0DQ�HUKLHOW�HLQHQ�JHOEOLFKHQ�6FKDXP�
$XVEHXWH� �����J�������PPRO�������
�+�105� d [SSP@������0+]��'062�G���������V���+��+����������V���+��+����������V�

�+��1+������������� �P�����+��7ULW\O��� ����� �G�� �+��+�µ�� �-++�µ� �����+]��
������W���+��+�µ���-++� �����+]���������W���+��+�µ���-++� �����+]������������
�P���+��+�µ���������GG���+��+�µ���-++� ������+]���-++�µ� �����+]������������
�P���+��+�µµ���������V���+��&+����������V���+��&+��

��&�105� d [SSP@� �������0+]��'062�G��� ������� �&���� ������� �&���� ������� �&���
������� �&���µ2�7ULW\O��� ������� �&��1��7ULW\O��� ������� �&���� ������� �&��
�µ2�7ULW\O��� ������� �&��1��7ULW\O��� ������� �&���µ2�7ULW\O��� ������� �&��
1��7ULW\O��� ������� �&���µ2�7ULW\O��� ������� �&��1��7ULW\O��� ������� �&���



��� ���([SHULPHQWHOOHU�7HLO

������ �&�µ��� ������ �TXDUW���µ2�7ULW\O��� ��� ��� �&�µ��� ������ �&�µ��� �����
�&�µ����������TXDUW��1��7ULW\O����������&�µ����������&+�����������&+��

06��0$/',� P�]��������0�+������������0�1D�������������0�.��
89�&+�&1�� lPD[��������QP��������QP��lPLQ�������QP
5I�:HUW� �'LFKORUPHWKDQ�0HWKDQRO������Y�Y������

������� 'DUVWHOOXQJ�YRQ�1��2�
�%LV�WULSKHQ\OPHWK\O�������GHVR[\�b�'�WKUHR�SHQWRIXUDQR�
V\O�DGHQLQ���
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,Q� HLQHU� ,QHUWJDVDWPRVSKlUH� XQWHU� )HXFKWLJNHLWVDXVVFKOX�� ZXUGHQ� �����J� ������PPRO�
����bTXLY���1��2�
�%LV�WULSKHQ\OPHWK\O���
��
�GL�2�PHV\ODGHQRVLQ� ��� LQ� HLQHP� *HPLVFK� DXV
�����PO�%HQ]RO�XQG������PO�0HWKDQRO�JHO|VW�������J�������PPRO�����bTXLY���.DOLXPK\GUR[LG
ZXUGHQ� LQ� �����PO�0HWKDQRO� JHO|VW� XQG� ]X� GHU� /|VXQJ� GHV� 1XFOHRVLGV� KLQ]XJHJHEHQ�� 'LH
/|VXQJ�ZXUGH�WU�E��$QVFKOLH�HQG�ZXUGHQ������J�������PPRO������bTXLY���1DWULXPERUK\GULG
KLQ]XJHJHEHQ��ZREHL�HLQ�VFKOHLPLJHU��JHOEOLFKHU�1LHGHUVFKODJ�HQWVWDQG��'LH�5HDNWLRQ�ZXUGH
���K� EHL� 5DXPWHPSHUDWXU� JHU�KUW�� DQVFKOLH�HQG� XQWHU� (LVN�KOXQJ� YRUVLFKWLJ� PLW� $FHWRQ
DEJHEURFKHQ� XQG� PLW� 'LHWK\OHWKHU� H[WUDKLHUW�� 'LH� YHUHLQLJWHQ� RUJDQLVFKHQ� 3KDVHQ� ZXUGHQ
GUHLPDO�PLW�:DVVHU� JHZDVFKHQ��1DFK� GHP�7URFNQHQ� �EHU�0DJQHVLXPVXOIDW�ZXUGH� GDV� /|�
VXQJVPLWWHO� DP�5RWDWLRQVYHUGDPSIHU� DEGHVWLOOLHUW� XQG� LP�gOSXPSHQYDNXXP�JHWURFNQHW��$OV
5RKSURGXNW� HUKLHOW� PDQ� HLQHQ� IDUEORVHQ� 6FKDXP�� 'LH� $XIUHLQLJXQJ� GHV� 5RKSURGXNWHV
HUIROJWH�DP�&KURPDWRWURQ�PLW�HLQHP�'LFKORUPHWKDQ�0HWKDQRO�*UDGLHQWHQ�����������0DQ�HU�
KLHOW�HLQHQ�IDUEORVHQ�6FKDXP�
$XVEHXWH� �����J�������PPRO��������



���([SHULPHQWHOOHU�7HLO ���
�+�105� d [SSP@������0+]��'062�G���������V���+��+����������V���+��+�������������

�P����+��7ULW\O�+��1+���������G���+��+�
���-++�
� �����+]���������G���+��2+�
�-++�
� �����+]���������GGG���+��+�
���-++�
� �����+]���-++�
� �����+]���-+2+� 
���� +]��� ���������� �P�� �+�� +�
��� ���������� �P�� �+�� +�
$��� ����� �GG�� �+�
+�
%���-++� ������+]���-++�
� �����+]���������GGG���+��+�
$���-++� ������+]�
�-++�
� �����+]���-++�
� �����+]���������GGG���+��+�
%���-++� ������+]���-++�

 �����+]���-++� �����+]�

��&�105� d [SSP@� �������0+]��'062�G��� ������� �&���� ������� �&���� ������� �&���
������� �&���µ2�7ULW\O��� ������� �&��1��7ULW\O��� ������� �&���� ������� �&��
�µ2�7ULW\O��� ������� �&��1��7ULW\O��� ������� �&���µ2�7ULW\O��� ������� �&��
1��7ULW\O��� ������� �&���µ2�7ULW\O��� ������� �&��1��7ULW\O��� ������� �&���
������ �TXDUW���µ2�7ULW\O��� ������ �&�µ��� ������ �&�µ��� ������ �&�µ��� �����
�TXDUW��1��7ULW\O����������&�µ����������&�µ�

06��0$/',� P�]��������0�+�����������0�1D������������0�.��
89�&+�&1�� lPD[�������QP��������QP��lPLQ�������QP
5I�:HUW� �'LFKORUPHWKDQ�0HWKDQRO������Y�Y������

������� 'DUVWHOOXQJ�YRQ�1��2�
�%LV�WULSKHQ\OPHWK\O���
�IOXRU�ULER��
��
�GLGHVR[\DGHQRVLQ
��
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,Q�HLQHU�,QHUWJDVDWPRVSKlUH�XQWHU�)HXFKWLJNHLWVDXVVFKOX���ZXUGHQ������J������mO�������PPRO�
����bTXLY���'LHWK\ODPLQRVFKZHIHOWULIOXRULG� �'$67�� LQ� �����PO�'LFKORUPHWKDQ� XQG� �����PO
3\ULGLQ�JHO|VW�XQG�DXI����&�JHN�KOW��(LQH�/|VXQJ�YRQ������J�������PPRO������bTXLY���1��2�
�
%LV�WULSKHQ\OPHWK\O�������GHVR[\�b�'�WKUHR�SHQWRIXUDQRV\O�DGHQLQ� ��� LQ� �����PO� 'LFKORU�



��� ���([SHULPHQWHOOHU�7HLO

PHWKDQ� ZLUG� ODQJVDP� KLQ]XJHWURSIW�� 'LH� 5HDNWLRQ� ZLUG� DXI� 5DXPWHPSHUDWXU� HUZlUPW� XQG
HLQH�6WXQGH�JHU�KUW��1DFK�$ENRQGHQVLHUHQ�GHV�/|VXQJVPLWWHOV�ZLUG�GDV�5RKSURGXNW�FKURPD�
WRJUDSKLVFK�]XQlFKVW�LVRNUDWLVFK�PLW�'LFKORUPHWKDQ�3HWUROHWKHU�������GDQQ�PLW�HLQHP�'LFKORU�
PHWKDQ�0HWKDQRO�*UDGLHQWHQ���������DXIJHUHLQLJW��0DQ�HUKLHOW�HLQHQ�IDUEORVHQ�6FKDXP�
$XVEHXWH� �����J�������PPRO�������
�+�105� d [SSP@������0+]��'062�G���������V���+��+����������V���+��+����������V�

�+��1+������������� �P�� ���+�� 7ULW\O��� ����� �G�� �+��+�µ�� �-+)�  � �����+]��
������G���+��+�µ���-+)� ������+]���-++� �����+]��������������P���+��+�µ��
����� �GG���+��+�µ�� �-++�  ������+]�� �-++�µ�  � ����+]��� ����� �+�µ�� �+��+�µ�
�-++� ������+]���-++�µ� �����+]���������GGGG���+��+�µ���-++� ������+]���-+)
 ������+]���-++�µ� ������+]���-++�µ� �����+]���������GGG���+��+�µµ���-++� 
�������-+)� ������+]���-++�µ� �����+]�

��&�105� d [SSP@� �������0+]��'062�G��� ������� �&���� ������� �&���� ������� �&���
������� �&���µ2�7ULW\O��� ������� �&��1��7ULW\O��� ������� �&���� ������� �&��
�µ2�7ULW\O��� ������� �&��1��7ULW\O��� ������� �&���µ2�7ULW\O��� ������� �&��
1��7ULW\O��� ������� �&���µ2�7ULW\O��� ������� �&��1��7ULW\O��� ������� �&���
������ �&�µ��� ������ �TXDUW���µ2�7ULW\O��� ������ �&�µ��� ������ �&�µ��� �����
�TXDUW��1��7ULW\O����������&�µ�����������������&�µ�

06��0$/',� P�]��������0�+�����������0�1D������������0�.��
89�&+�&1�� lPD[�������QP��������QP��lPLQ�������QP
5I�:HUW� �'LFKORUPHWKDQ�0HWKDQRO������Y�Y������

�������� 'DUVWHOOXQJ�YRQ��
�)OXRU�ULER��
��
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���([SHULPHQWHOOHU�7HLO ���

=X� HLQHU� /|XQJ� YRQ� �����J� ������PPRO�� 1��2�
�%LV�WULSKHQ\OPHWK\O���
�IOXRU�ULER��
��
�
GLGHVR[\DGHQRVLQ� ��� LQ� ZHQLJ� 'LFKORUPHWKDQ� ZXUGHQ� �����PO� HLQHU� ���LJHQ� /|VXQJ� YRQ
%HQ]ROVXOIRQVlXUH� LQ�'LFKORUPHWKDQ�0HWKDQRO� ������KLQ]XJHJHEHQ�XQG�EHL�5DXPWHPSHUDWXU
��K� ODQJ� JHU�KUW��'LH�YROOVWlQGLJH�$EVSDOWXQJ�EHLGHU�6FKXW]JUXSSHQ�ZXUGH�G�QVFKLFKWFKUR�
PDWRJUDSKLVFK� NRQWUROOLHUW�� 1DFK� $ENRQGHQVLHUHQ� GHV� /|VXQJVPLWWHOV� DP� 5RWDWLRQV�
YHUGDPSIHU�ZXUGH� GDV�5RKSURGXNW� FKURPDWRJUDSKLVFK�PLW� HLQHP�'LFKORUPHWKDQ�0HWKDQRO�
*UDGLHQWHQ�YRQ��������DXIJHUHLQLJW��0DQ�HUKLHOW�HLQHQ�IDUEORVHQ�6FKDXP�GHU�DOOHUGLQJV�QRFK
PLW�%HQ]ROVXOIRQVlXUH�YHUXQUHLQLJW�ZDU��'LHVH�NDQQ�PDQ�PLW�FKURPDWRJUDSKLVFKHQ�0HWKRGHQ
QXU�VHKU�VFKOHFKW�DEWUHQQHQ��(LQH�ZHLWHUH�0|JOLFKNHLW�LVW�GLH�$EVSDOWXQJ�GHU�6FKXW]JUXSSHQ
PLW� HLQHU� ����LJHQ� 7ULIOXRUHVVLJVlXUH�� 'LH� 5HDNWLRQ� GDXHUWH� LQ� GLHVHP� )DOO� �� 7DJH�� PDQ
HUKlOW� QDFK� HLQPDOLJHU� FKURPDWRJUDSKLVFKHU� $XIDUEHLWXQJ� �
�)OXRU�ULER��
��
�GLGHVR[\�
DGHQRVLQ����RKQH�9HUXQUHLQLJXQJ�
$XVEHXWH� ����PJ�������PPRO�������
'LH�KLHUEHL�HUKDOWHQHQ�VSHNWURVNRSLVFKHQ�'DWHQ���+�105����&�105����)�105��HQWVSUDFKHQ
GHQHQ�GHU�LQ�.DSLWHO��������DXI�6HLWH�����]XVDPPHQJHID�WHQ�'DWHQ�
�����6\QWKHVH� GHU� +\SR[DQWKLQ�1XFOHRVLGH� �
�)OXRU�DUD��
��
�GLGHVR[\LQR�

VLQ� ��
�)�DUD�GG,�� ��� XQG� �
�)OXRU�ULER��
��
�GLGHVR[\DGHQVRQLQ� ��
�)�
ULER�GG,�����GXUFK�HQ]\PDWLVFKH�5HDNWLRQ�PLW�$GHQRVLQ�'HVDPLQDVH

'LH� +\SR[DQWKLQ�1XFOHRVLGH� �
�)OXRU�DUD��
��
�GLGHVR[\LQRVLQ� ��
�)�DUD�GG,�� ��� XQG� �
�
)OXRU�ULER��
��
�GLGHVR[\DGHQVRQLQ���
�)�ULER�GG,�����NRQQWHQ�GXUFK�HQ]\PDWLVFKH�'HVDPLQ�
LHUXQJ�PLW�$GHQRVLQ�'HVDPLQDVH� DXV�.lOEHUGDUPVFKOHLPKDXW� �(&� ��������� HUIROJUHLFK� V\Q�
WKHWLVLHUW�ZHUGHQ��%HYRU�DXI�GLH�6\QWKHVH�GHU�HLQ]HOQHQ�9HUELQGXQJHQ�HLQJHJDQJHQ�ZLUG��VROO
]XQlFKVW�GLH�DOOJHPHLQH�0HWKRGH�]XU�'DUVWHOOXQJ�GLHVHU�9HUELQGXQJHQ�YRUJHVWHOOW�ZHUGHQ�

������� $OOJHPHLQH� 0HWKRGH� ]XU� 'DUVWHOOXQJ� YRQ� +\SR[DQWKLQ�1XFOHRVLGHQ� DXV� GHQ
HQWVSUHFKHQGHQ�$GHQLQ�9HUELQGXQJHQ�GXUFK� HQ]\PDWLVFKH�'HVDPLQLHUXQJ�PLW
$'$
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��� ���([SHULPHQWHOOHU�7HLO

(V�ZXUGHQ� ����bTXLY�� GHV�1XFOHRVLGV� LQ�:DVVHU� VXVSHQGLHUW� XQG�PLW� ���8�$GHQRVLQ�'HV�
DPLQDVH� �(&� ��������� YHUVHW]W�� (V� ZXUGH� ���K� EHL� 5DXPWHPSHUDWXU� JHU�KUW�� $QVFKOLH�HQG
ZXUGH� GDV� (Q]\P� PLW� NDOWHP� 0HWKDQRO� JHIlOOW� XQG� DE]HQWULIXJLHUW�� 'HU� hEHUVWDQG� ZXUGH
GXUFK� HLQHQ� JHHLJQHWHQ� 0HPEUDQILOWHU� �6DUWRULXV�� 0LQLVDUW�� ����� m�� ILOWULHUW�� XP� UHVWOLFKHV
(Q]\P� ]X� HQWIHUQHQ��1DFK� GHP�(QWIHUQHQ� GHV� /|VXQJVPLWWHOV� DQ� GHU� /\RSKLOOH� NRQQWH� GLH
9HUELQGXQJ� FKURPDWRJUDSKLVFK�PLW� HLQHP�'LFKORUPHWKDQ�0HWKDQRO�*UDGLHQWHQ� YRQ� ������
RGHU�GXUFK�.ULVWDOOLVDWLRQ�DXV�HLQHP��'LFKORUPHWKDQ�0HWKDQRO�*HPLVFK�UHLQ�HUKDOWHQ�ZHUGHQ�
0DQ�HUKLHOW�HLQHQ�IDUEORVHQ�)HVWVWRII�LQ�HLQHU�$XVEHXWH�YRQ���������
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RUDQJH�JU�QH�� 1DFK� ���K� 5�KUHQ� EHL� 5DXPWHPSHUDWXU� ZXUGH� GLH� 5HDNWLRQVPLVFKXQJ� LQ
����PO� ���&� NDOWHV� 7ROXRO� JHJHEHQ�� ZREHL� HLQ� JHOEOLFKHU� 1LHGHUVFKODJ� HQWVWDQG�� 'LH
0LVFKXQJ� ZXUGH� ���PLQ� JHU�KUW�� DQVFKOLH�HQG� DEILOWULHUW� XQG� HLQPDO� PLW� NDOWHP� 7ROXRO
JHZDVFKHQ��'HU�5�FNVWDQG�ZXUGH�LQ�:DVVHU�JHO|VW��LQ�HLQHQ�6FKHLGHWULFKWHU��EHUI�KUW�XQG�GLH
RUJDQLVFKH�3KDVH��UHVWOLFKHV�7ROXRO��DEJHWUHQQW��'LH�ZlVVULJH�3KDVH�ZXUGH�LQ�HLQ�%HFKHUJODV
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+]�� �-++�µ�  � ����+]�� �-++�  � ����+]��� ����� �GGG�� �+��+�µ�� �-++�  � ����+]�
�-++�µ� �����+]���-++� �����+]��������������P���+��&+��EHQ]\O������������
�P���+��+�µ��������������P���+��+�µ��+�µµ��������������P���+��&+���������V�
�+��&+��7K\PLQ���������V���+��&+��7K\PLQ��������������P���+��&+��������
�G����+��&+�&+����-++� �����+]���������W���+��&+��&+����-++� �����+]��
������W���+��&+��&+����-++� �����+]�

��&�105� d [SSP@� �������� 0+]�� '062�G��� �������� ������� �&���� �������� ������
�&��������������������G��&��DU\O���-&3� �����+]�����������&��DU\O����������
������� �&���� �������� ������� �&�µ��� �������� �������� ������� �&��DU\O��
�������� ������� �&�µ��� �������� �������� �������� ������� �&��DU\O��� �������
����������������G��&��DU\O���-&3� �����+]�����������&��DU\O�����������������
�&������������������&�µ�����������������&�µ�����������������G��&+��EHQ]\O�



���([SHULPHQWHOOHU�7HLO ���
�-&3�  � ����+]��� ������� ������ �G�� &�µ�� �-&3�  � ���� +]��� ������� ������ �&+��
������� ������� ������� ������ �&+���� ������� ������� ������� ������ �&+�&+���
���������������&+��&+�����������������&+��7K\PLQ�

��3�105�� d [SSP@������0+]��'062�G�� �������������������
06��0$/',�� P�]��������0�1D������������0�.��
89�&+�&1�� lPD[�������QP��������QP��lPLQ�������QP
,5��.%U�� na  >FP��@� ������ ������ ������ ������ ������ ������ ������ ������ ������ �����

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

5I�:HUW� �'LFKORUPHWKDQ�0HWKDQRO�����Y�Y������
�����6\QWKHVH� GHU� F\FOR6DOLJHQ\O��
�2���
�GHVR[\DGHQRVLQ\O�SKRVSKDWH

�F\FOR6DO��
�G$03����D�F
'LH� F\FOR6DOLJHQ\O��
�2���
�GHVR[\DGHQRVLQ\O�SKRVSKDWH� �F\FOR6DO��
�G$03�� ��D�F� ZXUGHQ
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GHU� HLQ]HOQHQ� 9HUELQGXQJHQ� HLQJHJDQJHQ� ZLUG�� VROO� ]XQlFKVW� GLH� DOOJHPHLQH� 0HWKRGH� ]XU
'DUVWHOOXQJ�GLHVHU�9HUELQGXQJHQ�YRUJHVWHOOW�ZHUGHQ�

������� $OOJHPHLQH�0HWKRGH� ]XU� 'DUVWHOOXQJ� YRQ� F\FOR6DOLJHQ\O��
�2���
�GHVR[\DGHQR�
VLQ\O�SKRVSKDWH� �F\FOR6DO��
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1�1�'LLVRSURS\OHWK\ODPLQ� �',3($�� XQG� F\FOLVFKHV� 6DOLJHQ\OFKORUSKRVSKDQ� ��� HUQHXW
KLQ]XJHWURSIW��(V�ZXUGH�DXI�YROOVWlQGLJHQ�8PVDW]�GHV�&RUG\FHSLQV����JHDFKWHW��,P�$QVFKOX�
ZXUGHQ� ���� bTXLY�� �EH]RJHQ� DXI� GLH� 0HQJH� DQ� HLQJHVHW]WHP� F\FOLVFKHQ� 6DOLJHQ\O�
FKORUSKRVSKDQ����� HLQHU� ����0� /|VXQJ� YRQ� WHUW�%XW\OK\GURSHUR[LG� LQ� Q�'HFDQ� EHL� ������&
KLQ]XJHJHEHQ�XQG�DXI�5DXPWHPSHUDWXU�HUZlUPW��'LH�5HDNWLRQ�ZXUGH�ZHLWHUH����PLQ�JHU�KUW
EHYRU�LP�gOSXPSHQYDNXXP�GDV�/|VXQJVPLWWHO�DENRQGHQVLHUW�ZXUGH��0DQ�HUKLHOW�HLQ�JHOEHV
gO�� ZHOFKHV� FKURPDWRJUDSKLVFK� DXIJHUHLQLJW� ZXUGH�� 'D]X� ZXUGH� GDV� 5RKSURGXNW� LQ� ZHQLJ
'LFKORUPHWKDQ� DXIJHQRPPHQ� XQG� ]XHUVW� PLW� HLQHP� (VVLJVlXUHHWK\OHVWHU�0HWKDQRO�
*UDGLHQWHQ� ��������� YRQ� YRUKDQGHQ� 6DO]HQ� EHIUHLW�� ,Q� HLQHU� ]ZHLWHQ� 7UHQQXQJ� ZXUGH� PLW
HLQHP�'LFKORUPHWKDQ�0HWKDQRO�*UDGLHQWHQ����������DXIJHUHLQLJW��1DFK�$ENRQGHQVLHUHQ�GHV
/|VXQJVPLWWHOV�DP�5RWDWLRQVYHUGDPSIHU�XQG�DQVFKOLH�HQGHP�O\RSKLOLVLHUHQ�HUKLHOW�PDQ�HLQHQ
IDUEORVHQ��ZDWWLJHQ�)HVWVWRII�
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�'HVR[\DGHQRVLQ��&RUG\FHSLQ��LQ�HLQHP�*HPLVFK�DXV������PO�'L�
PHWK\OIRUPDPLG� XQG� �����PO� 7HWUDK\GURIXUDQ� JHO|VW� XQG� PLW� ����PJ� �����mO�� �����PPRO�
����bTXLY��� 1�1�'LLVRSURS\OHWK\ODPLQ� �',3($�� XQG� ����PJ� �����PPRO�� ����bTXLY��� GHV
F\FOLVFKHQ� 6DOLJHQ\OFKORUSKRVSKDQV� ��D� EHL� ������&� XPJHVHW]W�� 'DV� LQWHUPHGLlU� JHOELOGHWH
3KRVSKLW� ZXUGH� PLW� ����� PO� ������PPRO�� ����bTXLY��� HLQHU� ����0� /|VXQJ� YRQ� WHUW�%XW\O�
K\GURSHUR[LG�LQ�Q�'HFDQ�R[LGLHUW�
$XVEHXWH� ������PJ�������PPRO�������
�+�105� d [SSP@������0+]��'062�G�� ������V���+��+����������V���+��+����������V�

�+��+����������V���+��+���������������P���+��1+���+��DU\O���������GG���+�
+��DU\O���-++� �����+]���-++� �����+]�������� �GG���+��+��DU\O�� �-++� ����
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+]���-++� �����+]���������W���+��+��DU\O���-++� �����+]���������GG���+��+��
DU\O���-++� �����+]���-++� �����+]���������GG���+��+��DU\O���-++� �����+]�
�-++� �����+]���������G���+��+�µ��-++�µ� �����+]���������G���+���-++� ����
+]���������W���+��2+���-++�µ� �����+]���������GG���+��+$�EHQ]\O���-++� �����
+]�� �-+3�  � �����+]��� ����� �GG�� �+��+$�EHQ]\O��+�� �-++�  � �����+]�� �-+3�  
�����+]���������GG���+��+%�EHQ]\O���-++� ������+]���-+3� �����+]���������GG�
�+��+%�EHQ]\O�� �-++�  � ����� +]�� �-+3�  � ���� +]��� ���������� �P�� �+�� +�µ��
���������� �P�� �+��+�µ��� ���������� �P�� �+��+�µ��+�µµ��� ���������� �P�� �+�
+�µ��������������P���+��+�µµ�

��&�105� d [SSP@��������0+]��'062�G�����������&������������&������������������
�G�� &��DU\O�� �-&3�  � ���� +]��� ������� �&���� �������� ������� �&���� �������
������� �&��DU\O��� ������� �&��DU\O��� �������� ������� �&��DU\O��� �������
������� �G��&��DU\O�� �� �-&3�  � ����+]��� ������� �&���� �������� ������� �G��&��
DU\O���-&3� �����+]�����������������&�µ�����������������G��&�µ���-&3� �����+]��
������� ������ �&�µ��� ������� ������ �G�� &+��EHQ]\O�� �-&3�  � ���� +]��� ������
�������G��&�µ���-&3� �����+]�����������������&�µ�

��3�105� d [SSP@� ������� 0+]�� '062�G��� ������ �GLH� FKHPLVFKH� 9HUVFKLHEXQJ� GHU
EHLGHQ� 'LDVWHUHRPHUHQ� LVW� LGHQWLVFK�� 'DV� 9RUKDQGHQVHLQ� HLQHV� 'LDVWHUHR�
PHUHQJHPLVFKHV�JHKW�DXV�GHP��+�105�6SHNWUXP�KHUYRU��
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'LH� 'DUVWHOOXQJ� YRQ� F\FOR���0HWKR[\VDOLJHQ\O���
�2���
�GHVR[\DGHQRVLQ\O�SKRVSKDW
���20H�F\FOR6DO��
�G$03�� ��E� ZXUGH� QDFK� GHU� DOOJHPHLQHQ� 0HWKRGH� LQ� .DSLWHO� ������
GXUFKJHI�KUW��(V�ZXUGHQ�����PJ� ������PPRO�� ����bTXLY��� �
�'HVR[\DGHQRVLQ� �&RUG\FHSLQ�
���LQ�HLQHP�*HPLVFK�DXV������PO�'LPHWK\OIRUPDPLG�XQG������PO�7HWUDK\GURIXUDQ�JHO|VW�XQG
PLW�����PJ������mO�������PPRO������bTXLY���1�1�'LLVRSURS\OHWK\ODPLQ��',3($��XQG�����PJ
�����PPRO�� ����bTXLY��� GHV� F\FOLVFKHQ� 6DOLJHQ\OFKORUSKRVSKDQV� ��E� EHL� ������&� XPJHVHW]W�
'DV�LQWHUPHGLlU�JHOELOGHWH�3KRVSKLW�ZXUGH�PLW������PO�������PPRO������bTXLY���HLQHU�����0
/|VXQJ�YRQ�WHUW�%XW\OK\GURSHUR[LG�LQ�Q�'HFDQ�R[LGLHUW�
$XVEHXWH� ���PJ�������PPRO�������
�+�105� d [SSP@������0+]��'062�G�� ������V���+��+����������V���+��+����������V�

�+��+����������V���+��+����������V���+��1+����������G���+��+��DU\O���-++� 
����+]���������G���+��+��DU\O���-++� �����+]���������GG���+��+��DU\O���-++� 
����+]�� �-++� �����+]��� ����� �GG�� �+��+��DU\O�� �-++�  � ����+]�� �-++�  � ���
+]���������G���+��+��DU\O���-++� �����+]���������G���+��+��DU\O���-++� ����
+]���������G���+��+�µ���-++�µ� �����+]���������G���+��+�µ���-++� �����+]��
������V��EU��2+����������GG���+��+$�EHQ]\O���-++� ������+]���-+3� ������+]��
������GG���+��+$�EHQ]\O���-++� ������+]���-+3� ������+]���������GG���+��+%�
EHQ]\O���-++� ������+]���-+3� �����+]���������GG���+��+%�EHQ]\O���-++� �����
+]���-+3� �����+]��������������P���+��+�µ��������������P���+��+�µ��������
������P���+��+�µ��+�µµ���������V���+��2&+���������������P���+��+�µ��������
������P���+��+�µµ�

��&�105� d [SSP@� ������� 0+]�� '062�G��� ������� �&���� �������� ������� �&��DU\O��
������� �&���� ������� �&���� �������� ������� �G�� &��DU\O�� �-&3�  � ���� +]��
�������� ������� �&���� �������� ������� �G�&��DU\O�� �-&3�  � ���� +]��� ������
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�&��������������������G��&��DU\O���-&3� �����+]�������������������&��DU\O��
��������������� �&��DU\O���������������� �&�µ��� ������������� �G��&�µ�� �-&3� 
���� +]��� ������� ������ �&�µ��� ������� ������ �&+��EHQ]\O�� �-&3�  � ���� +]��
��������������G��&�µ���-&3� �����+]����������2&+������������������&�µ�
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EHLGHQ� 'LDVWHUHRPHUHQ� LVW� LGHQWLVFK�� 'DV� 9RUKDQGHQVHLQ� HLQHV� 'LDVWHUHR�
PHUHQJHPLVFKHV�JHKW�DXV�GHP��+�105�6SHNWUXP�KHUYRU��

��3�105� d [SSP@��������0+]��'062�G����+�JHNRSSHOW� ���������������P�
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'LH� 'DUVWHOOXQJ� YRQ� F\FOR���0HWK\OVDOLJHQ\O���
�2���
�GHVR[\DGHQRVLQ\O�SKRVSKDW� ���0H�
F\FOR6DO��
�G$03����F�ZXUGH�QDFK�GHU�DOOJHPHLQHQ�0HWKRGH�LQ�.DSLWHO��������GXUFKJHI�KUW�
(V� ZXUGHQ� ���� PJ� ������ PPRO�� ���� bTXLY��� �
�'HVR[\DGHQRVLQ� �&RUG\FHSLQ�� LQ� HLQHP
*HPLVFK�DXV������PO�'LPHWK\OIRUPDPLG�XQG������PO�7HWUDK\GURIXUDQ�JHO|VW�XQG�PLW�����PJ
�����mO�������PPRO������bTXLY���1�1�'LLVRSURS\OHWK\ODPLQ��',3($��XQG�����PJ������PPRO�
����bTXLY��� GHV� F\FOLVFKHQ� 6DOLJHQ\OFKORUSKRVSKDQV� ��F� EHL� �����&� XPJHVHW]W�� 'DV� LQWHU�
PHGLlU�JHOELOGHWH�3KRVSKLW�ZXUGH�PLW������PO�������PPRO������bTXLY���HLQHU�����0�/|VXQJ
YRQ�WHUW�%XW\OK\GURSHUR[LG�LQ�Q�'HFDQ�R[LGLHUW�
$XVEHXWH� �����PJ�������PPRO��������
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�+�105� d [SSP@������0+]��'062�G�� ������V��+����������V���+��+�����������V���+�

+�����������V���+��+����������V���+��1+���������������P���+��+��DU\O��������
������P���+��+��DU\O��+��DU\O���������G���+��+�µ���-++� �����+]���������G�
�+��+�µ���-++� �����+]��������������P���+��2+���������GG���+��+$�EHQ]\O�
�-++� ������+]���-+3� ������+]���������GG���+��+$�EHQ]\O���-++� ������+]�
�-+3� ������+]���������GG���+��+%�EHQ]\O���-++� ������+]���-+3� �����+]��
������GG���+��+%�EHQ]\O���-++� ������+]���-+3� �����+]��������������P���+�
+�µ��������������P���+��+�µ��������������P���+��+�µ��+�µµ��������������P�
�+��+�µ���������V���+��&+����������V���+��&+���������������P���+��+�µµ�

��&�105� d [SSP@� �������0+]��'062�G��� ������� �&���� ������� �&���� ������� �&���
�������� ������� �G�� &��DU\O�� �-&3�  � ���� +]��� �������� ������� �&���� �������
������� �&��DU\O������������������ �&��DU\O���������� �&��DU\O���������� �&��
DU\O��� �������� ������� �&��DU\O��� ������� �&���� ������� ������ �&�µ��� ������
������ �&�µ��� ������� ������ �&�µ��� ������� ������ �G�� &+��EHQ]\O�� �-&3�  � ���
+]�����������������G��&�µ���-&3� �����+]�����������������&�µ���������������
�&+��

��3�105� d [SSP]��������0+]��'062�G���������������
��3�105�� d [SSP@��������0+]��'062�G����+�JHNRSSHOW�����������������P�
06��0$/',�� P�]��������0�+�����������0�1D�����������0�.��
89�&+�&1�� lPD[�������QP�������QP��lPLQ�������QP
,5��.%U�� na  >FP��@� ������ ������ ������ ������ ������ ������ ������ ������ ������ �����

�����������������������������
5I�:HUW� �'LFKORUPHWKDQ�0HWKDQRO�����Y�Y������
DQDO\W��+3/&� W5��������PLQ��������*UDGLHQW�,,,�
�����6\QWKHVH� YRQ� F\FOR6DO����0HWK\OVDOLJHQ\O���
�2���
�IOXRU�DUD��
��
�GL�

GHVR[\DGHQRVLQ\O�SKRVSKDW� ���0H�F\FOR6DO�)�DUD�GG$03�� ��F� XQWHU
9HUZHQGXQJ� YRQ� ���
�'LPHWKR[\WULSKHQ\OPHWK\OFKORULG� DOV� 6FKXW]�
JUXSSH

'XUFK� GLH� I�U� QXFOHRSKLOH� 6XEVWLWXWLRQHQ� VHKU� UHDNWLYH� H[RF\FOLVFKH� $PLQRJUXSSH� GHV
$GHQLQV� NRPPW� HV� ZlKUHQG� GHU� 5HDNWLRQ� ]X� 1HEHQSURGXNWHQ�� GLH� GXUFK� HLQH� JHHLJQHWH



���([SHULPHQWHOOHU�7HLO ���

6FKXW]JUXSSHQVWUDWHJLH� YHUKLQGHUW� ZHUGHQ� N|QQHQ�� (V� ZXUGH� KLHUI�U� GLH� VlXUHODELOH
6FKXW]JUXSSH����
�'LPHWKR[\WULSKHQ\OPHWK\OFKORULG�JHZlKOW�

������� 'DUVWHOOXQJ� YRQ�1��2�
�%LV����
�GLPHWKR[\WULSKHQ\OPHWK\O���
�IOXRU�DUD��
��
�GL�
GHVR[\DGHQRVLQ���
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,Q� HLQHU� ,QHUWJDVDWPRVSKlUH� XQWHU� )HXFKWLJNHLWVDXVVFKOX�� ZXUGHQ� ���PJ� ����� PPRO�
����bTXLY��� �
�)OXRU�DUD��
��
�GLGHVR[\DGHQRVLQ� ��
�)�DUD�GG$�� ��� LQ� �����PO� ZDVVHUIUHLHP
3\ULGLQ�VXVSHQGLHUW�XQG�PLW�����PJ�������PPRO������bTXLY���'LPHWK\ODPLQRS\ULGLQ��'0$3�
YHUVHW]W�� $QVFKOLH�HQG� ZXUGHQ� ���� PJ� ������ PPRO�� ���� bTXLY��� ���
�'LPHWKR[\WULSKHQ\O�
PHWK\OFKORULG� �'07U&O��KLQ]XJHJHEHQ��'LH�6XVSHQVLRQ�YHUIlUEWH� VLFK�JHOE�XQG�ZXUGH����K
EHL�5DXPWHPSHUDWXU�JHU�KUW��=X�GHU�5HDNWLRQVPLVFKXQJ�ZXUGH�����PO�HLQHU�����LJHQ�ZlVV�
ULJHQ�/|VXQJ�YRQ�3\ULGLQ�KLQ]XJHJHEHQ�XQG�LP�$QVFKOX��]ZHLPDO�PLW�MH����PO�'LHWK\OHWKHU
H[WUDKLHUW��'LH� YHUHLQLJWHQ� RUJDQLVFKHQ�3KDVHQ�ZXUGHQ� QDFKHLQDQGHU�PLW�:DVVHU�� JHVlWWLJWH
1DWULXPK\GURJHQFDUERQDW�/|VXQJ�XQG�ZLHGHUXP�:DVVHU�JHZDVFKHQ�XQG� ��EHU�0DJQHVLXP�
VXOIDW�JHWURFNQHW��'DV�5RKSURGXNW�ZXUGH�DP�5RWDWLRQVYHUGDPSIHU�YRP�/|VXQJVPLWWHO�EHIUHLW
XQG�UHVWOLFKHV�3\ULGLQ�PLW�7ROXRO�FRHYDSRLHUW��1DFK�7URFNQXQJ�LP�gOSXPSHQYDNXXP�HUKLHOW
PDQ� HLQHQ� KHOOJHOEHQ� 6FKDXP�� 'LH� $XIUHLQLJXQJ� HUIROJWH� FKURPDWRJUDSKLVFK� ]XQlFKVW� PLW
HLQHP� 3HWUROHWKHU�'LFKORUPHWKDQ�*HPLVFK� ���������� 'LFKORUPHWKDQ��� DQVFKOLH�HQG� ZXUGH
HLQ�0HWKDQRO�*UDGLHQW�YRQ�������YHUZHQGHW��0DQ�HUKLHOW�HLQHQ�IDUEORVHQ�6FKDXP�
$XVEHXWH� ����PJ�������PPRO��������
�+�105� d [SSP@� �����0+]��&'&O�������� �V�� �+��+��������� �G�� �+��+��� �-+)� ����

+]��������������P�����+��'07U���������V��EU���+��1+������������� �P���+�
'07U��� ����� �GG���+��+�
�� �-+)�  � �����+]�� �-++�
�  � ����+]��� ����� �G�� �+�
+�
���-+)� ������+]��������������P���+��+�
���������V���+��2&+����������V�
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�+��2&+����������V���+��2&+����������GG���+��+�
���-++� ������+]���-++�
� 
����+]���������GG���+��+�
���-++� ������+]���-++�
� �����+]��������������P�
�+��+�
��+�

�

��&�105� d [SSP@� �������0+]�� '062�G��� �������� ������� �&���µ2�'07U��� ������
�&��1��'07U��� ������� �&���� ������� �&���� ������� �&���� ������� �&�µ�1��
'07U��� ������� �&�µ��µ2�'07U��� ������� �G�� &��� �-&)� ����� +]��� ������
�&��1��'07U��� ������� �&���µ2�'07U��� ������� �&���µ2�'07U��� ������
�&��1��'07U���������� �&�µ��µ2�'07U���������� �&�µ�1��'07U���������
�&�µ��µ2�'07U��� ������� �&�µ�1��'07U��� ������� �&�µ��µ2�'07U��
��������&�µ�1��'07U�����������&������������&���µ2�'07U�����������&��
1��'07U��� ������ �G��&�µ�� �-&)� �������+]��� ������ �TXDUW��&�� �µ2�'07U��
������ �G�� &�µ�� �-&)� ������ +]��� ������ �&�µ��� ������ �TXDUW�� &�� 1��'07U��
�������2&+�����������2&+�����������&�µ����������G��&�µ���-&)� ������+]�

��)�105�� d [SSP@���������0+]�'062�G�����������
��)�105�� d [SSP@���������0+]�'062�G����+�JHNRSSHOW�������������������
89�&+�&1�� lPD[�������QP��������QP��������QP��lPLQ�������QP

������� 'DUVWHOOXQJ� YRQ�1������
�GLPHWKR[\WULSKHQ\OPHWK\O���
�IOXRU�DUD��
��
�GLGHVR[\�
DGHQRVLQ���
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=X� HLQHU� /|VXQJ� DXV� ���� PJ� ������PPRO�� ����bTXLY��� 1��2�
�%LV����
�GLPHWKR[\WULSKHQ\O�
PHWK\O���
�IOXRU�DUD��
��
�GLGHVR[\DGHQRVLQ� ��� LQ� ZHQLJ� 'LFKORUPHWKDQ� ZXUGHQ� PLW� ����PO
HLQHU� ���LJHQ� %HQ]ROVXOIRQVlXUH�/|VXQJ� LQ� HLQHP� 'LFKORUPHWKDQ�0HWKDRQO�*HPLVFK� �����
YHUVHW]W��1DFK� JHQDX� ����0LQXWHQ�5HDNWLRQV]HLW�ZXUGH� GLH� 5HDNWLRQVPLVFKXQJ� VRIRUW� FKUR�
PDWRJUDSKLVFK� PLW� HLQHP� 'LFKORUPHWKDQ�0HWKDQRO�*UDGLHQWHQ� ������ ��� DXIJHUHLQLJW�� 'LH
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3URGXNWIUDNWLRQHQ� ZXUGHQ� YHUHLQLJW� XQG� YRP� /|VXQJVPLWWHO� EHIUHLW�� 0DQ� HUKLHOW� HLQHQ
IDUEORVHQ�6FKDXP�
$XVEHXWH� ���PJ�������PPRO��������
�+�105� d [SSP@������0+]��'062�G���������G���+��+����-+)� �����+]���������V���+�

+���� ����� �V�� EU�� �+�� 1+��� ���������� �P�� �+�� '07U��� ���������� �P�� �+�
'07U���������GG���+��+�µ���-+)� ������+]�� ���-++�µ� �����+]���������GGGG�
�+��+�µ���-+)� ������+]���-++�µ� �����+]���-++�µ� �����+]���-++�µµ� �����+]��
����� �V�� EU�� �+�� 2+��� ���������� �P�� �+�� +�µ��� ����� �V�� �+�� 2&+���� ����
�GGGG���+��+�µ���-+)� ������+]���-++� ������+]���-++�µ� �����+]���-++�µ� ����
+]���������GGGG���+��+�µµ���-+)� ������+]���-++� ������+]���-++�µ� �����+]�
�-++�µ� �����+]�

��&�105� d [SSP@� �������0+]��'062�G���������� �&��'07U���������� �&���� ������
�&���� ������� �&���� ������� �&�µ�'07U��� ������� �&���� ������� �&��'07U��
��������&��'07U�����������&�µ�'07U�����������&�µ�'07U�����������&�µ�
'07U�����������&������������&��'07U����������G��&�µ���-&)� �������+]��
�������G��&�µ���-&)� ������+]����������&�µ����������TXDUW��&��'07U��������
�&�µ����������2&+�����������G��&�µ���-&)� ������+]�

��)�105�� d [SSP@��������0+]�'062�G���������
��)�105�� d [SSP@��������0+]�'062�G����+�JHNRSSHOW�����������GGGG���-)+�µ� �����

+]���-)+�µ� ������+]���-)+�µ� ������+]���-)+�µ�� ������+]�
5I�:HUW� �'LFKORUPHWKDQ�0HWKDQRO�����Y�Y������

������� 'DUVWHOOXQJ� YRQ� 1������
�GLPHWKR[\WULSKHQ\OPHWK\O��F\FOR���0HWK\OVDOLJHQ\O��
�
�2���
�IOXRU�DUD��
��
�GLGHVR[\DGHQRVLQ\O�SKRVSKDW���
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��� ���([SHULPHQWHOOHU�7HLO

���PJ� ������PPRO�� ����bTXLY���1������
�GLPHWKR[\WULSKHQ\OPHWK\O���
�IOXRU�DUD��
��
�GLGHV�
R[\DGHQRVLQ� ���ZXUGHQ� ]ZHLPDO� PLW� ZDVVHUIUHLHP� 3\ULGLQ� FRHYDSRLHUW�� LQ� ����PO� ZDVVHU�
IUHLHP�$FHWRQLWULO� JHO|VW� XQG� ���PJ� ����mO�� �����PPRO�� ����bTXLY���1�1�'LLVRSURS\OHWK\O�
DPLQ��',3($��KLQ]XJHJHEHQ��'LH�/|VXQJ�ZXUGH�DXI����&�JHN�KOW�XQG�HLQH�/|VXQJ�DXV����PJ
������ PPRO�� ���� bTXLY��� F\FOLVFKHP� 6DOLJHQ\OFKORUSKRVSKDQ� ��F� LQ� ���� PO� ZDVVHUIUHLHP
$FHWRQLWULO�KLQ]XJHWURSIW��'LH�5HDNWLRQ�ZXUGH�G�QQVFKLFKWFKURPDWRJUDSKLVFK�NRQWUROOLHUW��(V
ZXUGH� DXI� HLQHQ� YROOVWlQGLJHQ�8PVDW]� GHV�1������
�GLPHWKR[\WULSKHQ\OPHWK\O���
�IOXRU�DUD�
�
��
�GLGHVR[\DGHQRVLQ����JHDFKWHW��'DV�LQWHUPHGLlU�JHOELOGHWH�3KRVSKLW�ZXUGH�PLW�LW������PO
������PPRO������bTXLY���HLQHU�����0�/|VXQJ�YRQ�WHUW�%XW\OK\GURSHUR[LG�LQ�Q�'HFDQ�EHL����&
R[LGLHUW�XQG�DXI�5DXPWHPSHUDWXU�HUZlUPW��1DFK�GHP�$ENRQGHQVLHUHQ�GHV�/|VXQJVPLWWHOV�LP
gOSXPSHQYDNXXP�HUKLHOW�PDQ�HLQ�JHOEHV�gO��ZHOFKHV�FKURPDWRJUDSKLVFK�DXIJHUHLQLJW�ZXUGH�
'D]X�ZXUGH� GDV�5RKSURGXNW� LQ� ZHQLJ� 'LFKORUPHWKDQ� DXIJHQRPPHQ� XQG� ]XHUVW�PLW� HLQHP
(VVLJVlXUHHWK\OHVWHU�0HWKDQRO�*UDGLHQWHQ� ��������� YRQ� YRUKDQGHQ� 6DO]HQ� EHIUHLW�� ,Q� HLQHU
]ZHLWHQ� 7UHQQXQJ� ZXUGH� PLW� HLQHP� 'LFKORUPHWKDQ�0HWKDQRO�*UDGLHQWHQ� ��������� DXIJH�
UHLQLJW��1DFK�$ENRQGHQVLHUHQ�GHV�/|VXQJVPLWWHOV�DP�5RWDWLRQVYHUGDPSIHU�XQG�DQVFKOLH�HQ�
GHP�O\RSKLOLVLHUHQ�HUKLHOW�PDQ�HLQHQ�IDUEORVHQ��ZDWWLJHQ�)HVWVWRII�
$XVEHXWH� ������PJ��������PPRO��������
�+�105� d [SSP@� �����0+]��'062�G�������� �G�� �+��+��� �-+)� � ����+]��� ����� �G�

�+��+��� �-+)� � ����+]��� ����� �V�� �+��+���� ����� �V�� �+��+���� ����� �V�� �+�
1+�������� �V���+��1+������������� �P����+��'07U��+�DU\O��� ���������� �P�
�+��+�DU\O��������������P���+��'07U���������GG���+��+�µ���-+)� ������+]���
�-++�µ� �����+]��� ����� �GG���+��+�µ��-+)� � �����+]�� �� �-++�µ� � ����+]��
���������� �P�� �+��+�EHQ]\O��+�µ��� ���������� �P�� �+��+�µ��� ���������� �P�
�+��+�µ��+�µ���������V����+��2&+���������������P���+��+�µ��������������P�
�+��+�µµ���������V�����+��&+����������V�����+��&+��

��&�105� d [SSP@� ������� 0+]�� '062�G��� ������� �&��1��'07U��� ������� �&���
������� �&���� �������� ������� �&���� �������� ������� �G�� &��DU\O�� �-&3�  � ���
+]��� ������� �&�
�1��'07U��� ������� �&���� ������� �&��1��'07U��� �������
������� �&��DU\O��� ������� �&��1��'07U��� ������� �&�
�1��'07U��� ������
�&�
�1��'07U�������������������&��DU\O�����������&�
�1��'07U����������
��������&��DU\O�������������������&��DU\O�������������������G��&��DU\O���-&3
 �����+]�������������������&������������&��1��'07U����������G��&�
���-&)� 
������+]�����������������G��&�
���-&)� ������+]�����������������&�
��������
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�TXDUW��&��'07U����������&+��EHQ]\O������������������G��&�
���-&3� �����+]��
�������2&+�����������2&+�����������G��&�
���-&)� ������+]���������������
�&+��

��3�105�� d [SSP@���������0+]��'062�G���������������
��)�105� d [SSP@��������0+]�'062�G�����������������
5I�:HUW� �'LFKORUPHWKDQ�0HWKDQRO�����Y�Y������

������� 'DUVWHOOXQJ�YRQ�F\FOR���0HWK\OVDOLJHQ\O���
�2���
�IOXRU�DUD��
��
�GLGHVR[\DGHQR�
VLQ\O�SKRVSKDW���F
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���LJH�%HQ]ROVXOIRQVlXUH�LQ
0HWKDQRO�'LFKORUPHWKDQ������

��� PJ� �������PPRO�� ���� bTXLY��� 1������
�GLPHWKR[\WULSKHQ\OPHWK\O��F\FOR���0HWK\OVDOL�
JHQ\O���
�2���
�IOXRU�DUD��
��
�GLGHVR[\DGHQRVLQ\O�SKRVSKDW����ZXUGHQ� LQ�ZHQLJ�'LFKORUPH�
WKDQ� JHO|VW� XQG� DQVFKOLH�HQG�PLW� �����PO� HLQHU� ���LJHQ� /|VXQJ� %HQ]ROVXOIRQVlXUH� LQ�0H�
WKDQRO�'LFKORUPHWKDQ�������JHO|VW��,Q�NXU]HQ�$EVWlQGHQ����������XQG����0LQXWHQ��5HDNWLRQV�
]HLW� ZXUGH� GLH� 5HDNWLRQ� PLWWHOV� '�QQVFKLFKWFKURPDWRJUDSKLH� NRQQWUROOLHUW� XQG� QDFK� ��
0LQXWHQ�RKQH�ZHLWHUH�$XIDUEHLWXQJ�VRIRUW�FKURPDWRJUDSKLVFK�DXIJHUHLQLJW�� ,Q�HLQHU�]ZHLWHQ
7UHQQXQJ�ZXUGH�PLW�HLQHP�'LFKORUPHWKDQ�0HWKDQRO�*UDGLHQWHQ����������DXIJHUHLQLJW��1DFK
$ENRQGHQVLHUHQ� GHV� /|VXQJVPLWWHOV� GHU� HUKDOWHQHQ� 3URGXNWIUDNWLRQHQ� DP� 5RWDWLRQVYHU�
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/��0X��6�*��6DUDILDQRV��0��&��1LFNODXV��3��5XVV��0��$��6LGGLTXL��+��)RUG��-U���+��0LWVX\D�5��/H��(��.RGDPD��&��0HLHU��7��.QLVSHO��/��$QGHUVRQ�� -�-��%DUFKL� -U���9�(��0DUTXH]�� ,QWHU�DFWLRQV� RI� &RQIRUPDWLRQDOO\� %LDVHG� 1RUWK� DQG� 6RXWK� �µ�)OXRUR��µ��µ�GLGHR[\QXFOHRVLGH�µ�7ULSKRVSKDWHV�ZLWK�WKH�$FWLYH�6LWH�RI�+,9���5HYHUVH�7UDQVNULSWDVH%LRFKHPLVWU\�����������������������
-��%DO]DULQL��6��$TXDUR��7��.QLVSHO��&��5DPRD]]R��9��%LDQFKL��&��)��3HUQR��(��'H�&OHUFT��&�0HLHU�� &\FOR6DOLJHQ\O��
��
�'LGHK\GUR��
��
�GLGHR[\WK\PLGLQH� PRQRSKRVSKDWH� �&\FOR6DO�G�703���(IILFLHQW�LQWUDFHOOXODU�GHOLYHU\�RI�G�7030RO��3KDUPDFRO���������������������
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/��H��E��H��Q��V��O��D��X��I

3HUV|QOLFKH�'DWHQ� 7LQD�.QLVSHO
JHERUHQ�DP������������LQ�)UDQNIXUW�0�

6FKXOELOGXQJ�
����������� *UXQGVFKXOH�LQ�6FKZDOEDFK�7V�
����������� /HLEQL]�*\PQDVLXP�)UDQNIXUW�0�
����������� )ULHGULFK�(EHUW�*HVDPWVFKXOH�6FKZDOEDFK�7V�
������������ $OEHUW�(LQVWHLQ�*\PQDVLXP�6FKZDOEDFK�7V�
���������� $OOJHPHLQH�+RFKVFKXOUHLIH��1RWH������
$XVELOGXQJ�
Okt. 1992 - Okt. 1994 Studium der Lebensmittelchemie an der Johann Wolfgang

Goethe-Universität Frankfurt/Main

28.10.1994 Diplom-Chemiker Vorprüfung (Note: sehr gut)

2NW���������0lU]����� &KHPLHVWXGLXP� DQ� GHU� -RKDQQ� :ROIJDQJ� *RHWKH�8QLYHUVLWlW)UDQNIXUW�0DLQ
'LSORPDUEHLW� LQ� GHU� $UEHLWVJUXSSH� YRQ� 3ULYDWGR]HQW� 'U�� &�0HLHU
7KHPD�� �&\FOR6DOLJHQ\O���
�IOXRU�DUD���
��
�GLGHVR[\DGHQRVLQ�PRQRSKRVSKDWH� �F\FOR6DO��)�GG$03�� �� HIIL]LHQWH� 3UR�1XFOHRWLGH�]XP�$'$�%\SDVV�

17.03.1997� Abschluss: Diplom-Chemikerin (Note: sehr gut)

3URPRWLRQ�
0DL��������0lU]����� 3URPRWLRQ� DQ� GHU� %D\HULVFKHQ� -XOLXV�0D[LPLOLDQV�8QLYHUVLWlW:�U]EXUJ� LQ� GHU� $UEHLWVJUXSSH� YRQ� 3URI�� 'U�� &�� 0HLHU� ]XP7KHPD���6\QWKHVH��(LJHQVFKDIWHQ�XQG�ELRORJLVFKH�:LUNXQJ�YRQF\FOR6DO�3UR�1XFOHRWLGHQ�
0lU]������±�0lU]����� )RUWI�KUXQJ� GHU� 3URPRWLRQ� DQ� GHU� 8QLYHUVLWlW� +DPEXUJHEHQIDOOV�LQ�GHU�$UEHLWVJUXSSH�YRQ�3URI��'U��&��0HLHU
%HUXIVWlWLJNHLW�
Mai 1997 - März 1999 Wissenschaftliche Angestellte am Institut für Organische

Chemie der Julius-Maximilians Universität Würzburg

März 1999 - März 2001 Wissenschaftliche Angestellte am Institut für Organische
Chemie der Universität Hamburg





(UNOlUXQJ
+LHUPLW� HUNOlUH� LFK� HKUHQZ|UWOLFK�� GD�� LFK� GLH� 'LVVHUWDWLRQ� Ä&\FOR6DOLJHQ\O�1XFOHRWLGH�
8QWHUVXFKXQJHQ�]XP�7.��XQG�$'$�%\SDVV�DQWLYLUDO�DNWLYHU�3UR�1XFOHRWLGH³�VHOEVWlQGLJ�DQ�
JHIHUWLJW� XQG� NHLQH� DQGHUHQ� DOV� GLH� YRQ� PLU� DQJHJHEHQHQ� 4XHOOHQ� XQG� +LOIVPLWWHO� EHQXW]W
KDEH�

,FK� HUNOlUH� DX�HUGHP�� GD�� GLHVH� 'LVVHUWDWLRQ� ZHGHU� LQ� JOHLFKHU� RGHU� DQGHUHU� )RUP� EHUHLWV
HLQHP�DQGHUHQ�3U�IXQJVYHUIDKUHQ�YRUJHOHJW�KDEH�

,FK�KDEH� IU�KHU�DX�HU�GHQ�PLW�GHP�=XODVVXQJVJHVXFK�XUNXQGOLFK�YRUJHOHJWHQ�*UDGHQ�NHLQH
ZHLWHUHQ�DNDGHPLVFKH�*UDGH�HUZRUEHQ�RGHU�]X�HUZHUEHQ�YHUVXFKW�

+DPEXUJ��GHQ

�7LQD�.QLVSHO�


