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PDOLJQHP�0HODQRP�
�
�
�

,QDXJXUDO�'LVVHUWDWLRQ�
]XU�(UODQJXQJ�GHV�'RNWRUJUDGHV�

GHU�0HGL]LQ�
�
�
�

GHU�0HGL]LQLVFKHQ�)DNXOWlW�
GHU�(EHUKDUG�.DUOV�8QLYHUVLWlW�

]X�7�ELQJHQ�
�
�
�

YRUJHOHJW�YRQ�
�
�

�
9HQRKU��0DUD�6RSKLH�

�

�

��
������

�
�
�



� Ϯ�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
'HNDQ��� � 3URIHVVRU�'U��%��3LFKOHU�
�
��%HULFKWHUVWDWWHU�� 3URIHVVRU�'U��/��)ODW]� �
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,QKDOWVYHU]HLFKQLV�

)UHTXHQ]�0HODQR]\WHQGLIIHUHQ]LHUXQJVDQWLJHQ�VSH]LILVFKHU�7�=HOOHQ�LP�
6HQWLQHO�/\PSKNQRWHQ�EHL�PDOLJQHP�0HODQRP��������������������������������������������������

YRUJHOHJW�YRQ����������������������������������������������������������������������������������������������������������

$EN�U]XQJVYHU]HLFKQLV������������������������������������������������������������������������������������������

7DEHOOHQYHU]HLFKQLV������������������������������������������������������������������������������������������������

$EELOGXQJVYHU]HLFKQLV�������������������������������������������������������������������������������������������

��� (LQOHLWXQJ����������������������������������������������������������������������������������������������������������

����� 'DV�PDOLJQH�0HODQRP��������������������������������������������������������������������������������

������� .UDQNKHLWVVWDGLHQ���������������������������������������������������������������������������������

������� 'LDJQRVWLN���������������������������������������������������������������������������������������������

������� 6HQWLQHO�/\PSKNQRWHQ�������������������������������������������������������������������������

������� 7KHUDSLHP|JOLFKNHLWHQ�������������������������������������������������������������������������

����� 7XPRULQILOWULHUHQGH�/\PSKR]\WHQ���������������������������������������������������������������

������� &'���7XPRULQILOWULHUHQGH�7�/\PSKR]\WHQ������������������������������������������

������� &'���7XPRULQILOWULHUHQGH�7�/\PSKR]\WHQ������������������������������������������

����� 0HODQR]\WHQ�'LIIHUHQ]LHUXQJVDQWLJHQH������������������������������������������������������

������� *O\NRSURWHLQ��������������������������������������������������������������������������������������

������� 0HODQ�$������������������������������������������������������������������������������������������������

������� 7\URVLQDVH��������������������������������������������������������������������������������������������

������� 'RSDFKURP�7DXWRPHUDVH��������������������������������������������������������������������

����� =LHOVHW]XQJ��������������������������������������������������������������������������������������������������

��� 0DWHULDO�XQG�0HWKRGHQ�����������������������������������������������������������������������������������

����� 0DWHULDO��������������������������������������������������������������������������������������������������������

������� $OOJHPHLQH�9HUEUDXFKVPDWHULDOLHQ������������������������������������������������������

������� 3HSWLGSRROV�������������������������������������������������������������������������������������������

������� $QWLN|USHU���������������������������������������������������������������������������������������������



� ϰ�

������� =XVDPPHQVHW]XQJ�,96�1lKUPHGLXPV������������������������������������������������

������� =XVDPPHQVHW]XQJ�GHV�)$&6��3XIIHUV�����������������������������������������������

����� 0HWKRGHQ����������������������������������������������������������������������������������������������������

������� 3UREHQJHZLQQXQJ��������������������������������������������������������������������������������

������� ,VRODWLRQ�SHULSKHUHU�PRQRQXNOHlUHU�%OXW]HOOHQ������������������������������������

������� *HZLQQXQJ�YRQ�6HUXP������������������������������������������������������������������������

������� ,Q�YLWUR�7�=HOO�6WLPXODWLRQ���������������������������������������������������������������������

������� 3KlQRW\SLVLHUXQJ�PLWWHOV�'XUFKIOXVV]\WRPHWULH����������������������������������

������� *DWLQJ�6WUDWHJLH�GHU�'XUFKIOXVV]\WRPHWULH�����������������������������������������

������� 7XPRUGLFNH�XQG�8O]HUDWLRQ������������������������������������������������������������������

��� (UJHEQLVVH��������������������������������������������������������������������������������������������������������

����� (UJHEQLVVH�GHU�'XUFKIOXVV]\WRPHWULH��������������������������������������������������������

������� +lXILJNHLW�GHU�0HODQR]\WHQGLIIHUHQ]LHUXQJVDQWLJHQH�������������������������

������� 6WDWXV�GHV�6HQWLQHO�/\PSKNQRWHQV�����������������������������������������������������

������� 7XPRUGLFNH�XQG�8O]HUDWLRQ������������������������������������������������������������������

����� 9LDELOLWlW�GHU�=HOOHQ�������������������������������������������������������������������������������������

����� $Q]DKO�&'��&'���7�/\PSKR]\WHQ�LQ�/\PSKNQRWHQ�XQG�3%0&V������������

����� 9HUKlOWQLV�&'��&'��5$��&'��&'��5$��7�/\PSKR]\WHQ�LQ�

/\PSKNQRWHQ�XQG�3%0&V������������������������������������������������������������������������������������

����� 8QWHUVFKLHGOLFKH�/RNDOLVDWLRQ�GHU�/\PSKNQRWHQ���������������������������������������

����� 8QWHUVFKLHGH�LQ�/\PSKNQRWHQ�GHVVHOEHQ�3DWLHQWHQ���������������������������������

��� 'LVNXVVLRQ��������������������������������������������������������������������������������������������������������

����� )UHTXHQ]�PHODQR]\WHQGLIIHUHQ]LHUXQJVDQWLJHQ�VSH]LILVFKHU�7�=HOOHQ�LP�

6HQWLQHO�/\PSKNQRWHQ�XQG�3%0&V����������������������������������������������������������������������

����� 6WDWXV�GHV�6HQWLQHO�/\PSKNQRWHQV������������������������������������������������������������

����� .RUUHODWLRQ�PLW�7XPRUGLFNH�XQG�8O]HUDWLRQ������������������������������������������������

����� 9LDELOLWlW�GHU�=HOOHQ�������������������������������������������������������������������������������������

����� *HPHVVHQH�=HOO]DKOHQ�������������������������������������������������������������������������������
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������� 9HUKlOWQLV�&'���XQG�&'���7�/\PSKR]\WHQ���������������������������������������

������� 9HUKlOWQLV�&'���&'��5$��XQG�&'���&'��5$��7�/\PSKR]\WHQ����

����� 8QWHUVFKLHGH�GHU�D[LOOlUHQ�XQG�LQJXLQDOHQ�6HQWLQHO�/\PSKNQRWHQ�����������

����� 0HKUHUH�/\PSKNQRWHQ�GHV�JOHLFKHQ�3DWLHQWHQ�����������������������������������������

����� /LPLWDWLRQHQ�������������������������������������������������������������������������������������������������

��� =XVDPPHQIDVVXQJ������������������������������������������������������������������������������������������

��� /LWHUDWXUYHU]HLFKQLV����������������������������������������������������������������������������������������

��� (UNOlUXQJ�]XP�(LJHQDQWHLO�����������������������������������������������������������������������������

'DQNVDJXQJ������������������������������������������������������������������������������������������������������������

�

� �
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$EN�U]XQJVYHU]HLFKQLV�
�

$/0� � $NUROHQWLJLQ|VHV�0HODQRP�

$3&� � $QWLJHQSUlVHQWLHUHQGH�=HOOHQ� �

%6$� � %RYLQHV�6HUXPDOEXPLQ�

&()� � &09��(%9��,QIOXHQ]DYLUXV�

&09� � &\WRPHJDOLHYLUXV�

&7/$�� =\WRWR[LVFKHV�7�/\PSKR]\WHQ�DVVR]LLHUWHV�3URWHLQ���

'&&� � 'LVVHPLQLHUWH�7XPRU]HOOHQ�

'&7� � 'RSDFKURP�7DXWRPHUDVH�

'00� � 'HVPRSODVWLVFKHV�0HODQRP�

(%9�� � (SVWHLQ�%DUU�9LUXV�

('7$�� (WK\OHQGLDPLQWHWUDHVVLJVlXUH�

)$&6�� )OXRUHVFHQFH�$FWLYDWHG�&HOO�6RUWLQJ�

*S����� *O\NRSURWHLQ�����

+(� � +lPDWR[\OLQ�(RVLQ�

+/$� � +XPDQHV�/HXNR]\WHQ�$QWLJHQ�

+0%���� +XPDQ�0HODQRPD�%ODFN����

,&,� � ,PPXQFKHFNSRLW�,QKLELWRUHQ�

,1)�� � ,QWHUIHURQ�DOSKD�

,1)� �� ,QWHUIHURQ�JDPPD�

,7� � ,PPXQWKHUDSLH�

,96� � ,Q�YLWUR�6WLPXODWLRQ�

/',� � /\PSKNQRWHQ�'LVDJJUHJDWLRQV�,PPXQ]\WRORJLH�

/.� � /\PSKNQRWHQ�

/00� � /HQWLJR�PDOLJQD�0HODQRP�

0$57�� 0HODQRPD�DQWLJHQ�UHFRJQL]HG�E\�7�FHOOV�

0'$� � 0HODQR]\WHQGLIIHUHQ]LHUXQJVDQWLJHQ�

0+&� � 0DMRU�KLVWRFRPSDWLELOLW\�FRPSOH[�

P51$�� PHVVHQJHU�5LERQXNOHLQVlXUH�

1$1��� 1DWULXPD]LG� �

10� � 1RGXOlUHV�0HODQRP�
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3�6� � 3HQLFLOOLQ�6WUHSWRP\FLQ�

3%0&�� 3HULSKHUH�PRQRQXNOHlUH�%OXW]HOOHQ�

3%6� � 3KRVSKDW�JHSXIIHUWH�6DO]O|VXQJ�

3'��3'/�� 3URJUDPPHG�FHOO�GHDWK�SURWHLQ���3URJUDPPHG�GHDWK�OLJDQG���

57�3&5� 5HYHUVH�7UDQVNULSWDVH�3RO\PHUDVH�.HWWHQUHDNWLRQ��

6/1� � 6HQWLQHO�/\PSKNQRWHQ��

6/1(�� 6HQWLQHO�/\PSKRQRGHNWRPLH�

660� � 6XSHUIL]LHOO�VSUHLWHQGHV�0HODQRP�

7,/� � 7XPRULQILOWULHUHQGH�/\PSKR]\WHQ�

71)��� 7XPRUQHNURVHIDNWRU�DOSKD�

750� � UHVLGHQW�PHPRU\�7�=HOOHQ�

753� � 7\URVLQDVH�UHODWHG�SURWHLQ�

77� � =LHOJHULFKWHWH�7KHUDSLH�
� �
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7DEHOOHQYHU]HLFKQLV�
�

7DEHOOH����7�.ODVVLILNDWLRQ�GHV�3ULPlUWXPRUV�EHLP�PDOLJQHQ�0HODQRP��$-&&�

�����8,&&�������/HLWOLQLHQSURJUDPP�2QNRORJLH��'HXWVFKH�.UHEVJHVHOOVFKDIW��

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

7DEHOOH����(PSIHKOXQJ�6LFKHUKHLWVDEVWDQG�*DUEH�HW�DO�������������������������������������

7DEHOOH����$OOJHPHLQ�YHUZHQGHWH�0DWHULDOLHQ����������������������������������������������������������

7DEHOOH����3URWHLQVSDQQHQGH�3HSWLGRROV�YRQ�*HQ6FULSW����������������������������������������

7DEHOOH����$QWLN|USHU�I�U�'XUFKIOXVV]\WRPHWULH�������������������������������������������������������

7DEHOOH����%HVWDQGWHLOH�GHV�,96�1lKUPHGLXPV�������������������������������������������������������
�

� �
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$EELOGXQJVYHU]HLFKQLV�
�

$EELOGXQJ����%HLVSLHO�*DWLQJ�6WUDWHJLH�/.���������0HGLXP��YRQ�OLQNV�REHQ�QDFK�

UHFKWV�XQWHQ��$OOH�/\PSKR]\WHQ�→(LQ]HOQH�=HOOHQ�→�/HEHQGH�=HOOHQ�→�1LFKW��

QDLYH�7�=HOOHQ�→�&'���XQG�&'���=HOOHQ�→&'���/LJDQG�����=HOOHQ→�,1)�71)�

SURGX]LHUHQGH�&'���=HOOHQ�→�,1)�71)�&'���=HOOHQ�͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϯϮ�

$EELOGXQJ����=XVWDQGHNRPPHQ�GHU�DXVJHZHUWHWHQ�3UREHQDQ]DKO�͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϯϰ�

$EELOGXQJ����3DWLHQWHQ��/\PSKNQRWHQNULWHULHQ�͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϯϰ�

$EELOGXQJ����REHQ�OLQNV��%HLVSLHO�5HDNWLRQ�YRQ�&'���7�=HOOHQ�GHU�3%0&V�YRQ�

/.�����DXI�0HODQ�$��UHFKWV��%HLVSLHO�5HDNWLRQ�YRQ�&'���7�=HOOHQ�GHV�/.�����

DXI�7\URVLQDVH��XQWHQ��%HLVSLHO�5HDNWLRQ�YRQ�&'���7�=HOOHQ�GHU�3%0&V�YRQ�/.�

���DXI�JS�����0HODQ�$�XQG�7\URVLQDVH�͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϯϲ�

$EELOGXQJ����1HJDWLYNRQWUROOHQ�PLW�6WLPXODWLRQ�QXU�GXUFK�GDV�0HGLXP�YRQ�/����

3%0&V��/������XQG�/���3%0&V�DXV�$EELOGXQJ���]XP�$XVVFKOXVV�HLQHU�

6SRQWDQVHNUHWLRQ�͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϯϲ�

$EELOGXQJ����OLQNV�%HLVSLHO�5HDNWLRQ�&'���7�=HOOHQ�GHU�3%0&V�YRQ�/.�����DXI�

0HODQ�$��UHFKWV�%HLVSLHO�5HDNWLRQ�YRQ�&'���7�=HOOHQ�GHV�/.����DXI�7\URVLQDVH

�͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϯϳ�

�ďďŝůĚƵŶŐ�ϳ͗�OLQNV��&'����,QI���&'��5$��7�=HOOHQ�QDFK�7�=HOOVWLPXODWLRQ�PLW�

SURWHLQVSDQQHQGHQ�3HSWLGSRROV�YRQ�JS�����0HODQ�$��7\URVLQDVH��753���XQG�

&()�LQ�3UR]HQW��5HFKWV��3RVLWLYLWlW�GHV�61/�I�U�7XPRU]HOOHQ�XQG�7XPRUGLFNH�LQ�

7�6WDGLHQ�͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϯϵ�

$EELOGXQJ����OLQNV��&'����,QI���&'��5$��7�=HOOHQ�QDFK�7�=HOOVWLPXODWLRQ�PLW�

SURWHLQVSDQQHQGHQ�3HSWLGSRROV�YRQ�JS�����0HODQ�$��7\URVLQDVH��753���XQG�

&()�LQ�3UR]HQW��5HFKWV��3RVLWLYLWlW�GHV�61/�I�U�7XPRU]HOOHQ�XQG�7XPRUGLFNH�LQ�

7�6WDGLHQ�͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϰϬ�

$EELOGXQJ����=XRUGQXQJ�GHU�MHZHLOLJHQ�7�6WDGLHQ�]X�GHQ�6/1�LQ�3UR]HQW�͘͘͘͘͘͘͘͘�ϰϭ�

$EELOGXQJ�����6WDWLVWLVFKHU�9HUJOHLFK�GHU�5HDNWLRQHQ�DXI�0'$V�LQ�/.�YRQ�7��7��

7XPRUHQ�GHU�&'���7�=HOOHQ�͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϰϮ�

$EELOGXQJ������6WDWLVWLVFKHU�9HUJOHLFK�GHU�5HDNWLRQHQ�DXI�0'$V�LQ�/.�YRQ�7��

7��7XPRUHQ�GHU�&'���7�=HOOHQ�͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϰϯ�



� ϭϬ�

$EELOGXQJ�����'XUFKVFKQLWWOLFKH�9LDELOLWlW�GHU�/.�=HOOHQ��OLQNV��XQG�GHU�3%0&V�

�UHFKWV��LQ�3UR]HQW͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϰϰ�

$EELOGXQJ�����9HUJOHLFK�GXUFKVFKQLWWOLFKH�$Q]DKO�&'���&'���&'��5$��7�

/\PSKR]\WHQ�LQ�GHQ�6/1�QDFK�7�=HOOVWLPXODWLRQ�PLW�SURWHLQVSDQQHQGHQ�

3HSWLGSRROV�͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϰϱ�

$EELOGXQJ�����9HUJOHLFK�GXUFKVFKQLWWOLFKH�$Q]DKO�GHU�&'���&'���&'��5$��7�

/\PSKR]\WHQ�LQ�GHQ�3%0&V�QDFK�7�=HOOVWLPXODWLRQ�PLW�SURWHLQVSDQQHQGHQ�

3HSWLGSRROV�͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϰϲ�

$EELOGXQJ�����GXUFKVFKQLWWOLFKHU�$QWHLO�&'��&'��5$��7�=HOOHQ�LQ�/.�XQG�

3%0&V�LQ�3UR]HQW�LP�9HUKlOWQLV�]X�GHQ�&'��&'��5$��7�=HOOHQ�͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϰϳ�

$EELOGXQJ�����6WDWLVWLVFKHU�9HUJOHLFK�GHU�&()�.RQWUROOH�LQ�/.�GHU�/HLVWH�XQG�

$[LOOD�&'���7�=HOOHQ�͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϰϵ�

$EELOGXQJ�����6WDWLVWLVFKHU�9HUJOHLFK�GHU�&()�.RQWUROOH�LQ�/.�GHU�/HLVWH�XQG�

$[LOOD�&'���7�=HOOHQ�͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϰϵ�

$EELOGXQJ�����6WDWLVWLVFKHU�9HUJOHLFK�GHU�5HDNWLRQHQ�DXI�PLQGHVWHQV�HLQ�0'$�

LQ�/.�GHU�/HLVWH�XQG�$[LOOD�&'���7�=HOOHQ�͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϱϬ�

$EELOGXQJ�����6WDWLVWLVFKHU�9HUJOHLFK�GHU�5HDNWLRQHQ�DXI�PLQGHVWHQV�HLQ�0'$�

LQ�/.�GHU�/HLVWH�XQG�$[LOOD�&'���7�=HOOHQ�͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϱϬ�

$EELOGXQJ�����%HLVSLHO�/.������XQG������YRP�JOHLFKHQ�3DWLHQWHQ��OLQNV�NHLQH�

$NWLYLHUXQJ�GXUFK�753����UHFKWV�$NWLYLHUXQJ�GHU�&'���7�=HOOHQ�GXUFK�753���͘ �ϱϭ�

�

�
� �
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��� (LQOHLWXQJ�
�

����� 'DV�PDOLJQH�0HODQRP�
�

'DV�PDOLJQH�0HODQRP� LVW�PLW� HLQHU� ,Q]LGHQ]� YRQ� IDVW� ������� LP�-DKU� ����� LQ�

'HXWVFKODQG�� SURJQRVWLVFK� ZHLWHU� VWHLJHQG�� HLQ� KlXILJHU� YRQ� 0HODQR]\WHQ�

DXVJHKHQGHU�7XPRU��(UGPDQQ�HW�DO����������'DV�PLWWOHUH�(UNUDQNXQJVDOWHU�OLHJW�

I�U�)UDXHQ�EHL����XQG�EHL�0lQQHUQ�EHL����-DKUHQ��(UGPDQQ�HW�DO����������,P�-DKU�

����� VWDUEHQ� LQ� 'HXWVFKODQG� HWZD� ������ 0HQVFKHQ� DQ� GHQ� )ROJHQ� HLQHV�

PDOLJQHQ�0HODQRPV��(UGPDQQ�HW�DO�����������

�
������� .UDQNKHLWVVWDGLHQ�

�

'LH� .ODVVLIL]LHUXQJ� GHV� PDOLJQHQ� 0HODQRPV� HUIROJW� QDFK� GHU� LQWHUQDWLRQDO�

J�OWLJHQ� 710�.ODVVLILNDWLRQ�� +LHUEHL� ZHUGHQ� GLH� 7XPRUDXVGHKQXQJ� �7��� GHU�

/\PSKNQRWHQEHIDOO��1��XQG�GLH�0HWDVWDVLHUXQJ��0��PLWHLQEH]RJHQ��HEHQVR�ZLH�

GLH� 7XPRUGLFNH� QDFK� %UHVORZ� XQG� GLH� 8O]HUDWLRQ� GHV� 7XPRUV�� 'LH� ULFKWLJH�

6WDGLHQHLQWHLOXQJ� LVW� VRZRKO� I�U� GLH� 'LDJQRVWLN� DOV� DXFK� I�U� GLH� :DKO� HLQHU�

JHHLJQHWHQ�7KHUDSLH�XQHUOlVVOLFK���

�

7DEHOOH����7�.ODVVLILNDWLRQ�GHV�3ULPlUWXPRUV�EHLP�PDOLJQHQ�0HODQRP��$-&&������8,&&�
������/HLWOLQLHQSURJUDPP�2QNRORJLH��'HXWVFKH�.UHEVJHVHOOVFKDIW��������

6WDGLXP� 7XPRUGLFNH� 8O]HUDWLRQ�

��

�D�

�E�

≤�����PP�

������PP�

�����PP�

��������PP�

XQEHNDQQW�

RKQH��

PLW��

PLW�RKQH��

��

D��

!����–�����PP� XQEHNDQQW��

RKQH��
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E� PLW�

����

D��

E��

!����–�����PP� XQEHNDQQW���

RKQH��

PLW�

���

D��

E�

!����PP� XQEHNDQQW��

RKQH��

PLW�

�

������� 'LDJQRVWLN�
�

��������� $OOJHPHLQH�'LDJQRVWLN�
�

'LH� 'LDJQRVH� GHV� PDOLJQHQ� 0HODQRPV� ZLUG�� QDFK� (LJHQ�� XQG�

)DPLOLHQDQDPQHVH�� GXUFK� GLH� $XIOLFKWPLNURVNRSLH� XQG� HLQH� %LRSVLH� E]Z��

([]LVLRQ� GHV� DXIIlOOLJHQ� *HZHEHV� JHVWHOOW� �.UDPSH�6FKHLGOHU� DQG� )RUVFKQHU��

��������

�

��������� :HLWHUI�KUHQGH�'LDJQRVWLN��
�

$E�����PP�7XPRUGLFNH�RGHU�EHL�HLQHP�XO]HULHUWHQ�7XPRU�VROOWHQ�DXIJUXQG�HLQHV�

HUK|KWHQ�0HWDVWDVLHUXQJVULVLNR�]XVlW]OLFKH�GLDJQRVWLVFKH�0D�QDKPHQ��ZLH�HLQH�

/\PSKNQRWHQVRQRJUDSKLH��GLH�%HVWLPPXQJ�GHV�7XPRUPDUNHUV�6���%��8JXUHO��

������LP�%OXW�XQG�HLQH�6HQWLQHO�/\PSKNQRWHQ��6/1��%LRSVLH�GXUFKJHI�KUW�ZHUGHQ�

�+DXVZLUWK���������

�

�



� ϭϯ�

������� 6HQWLQHO�/\PSKNQRWHQ�
�

'HU�6/1�LVW�GHU�HUVWH�/\PSKNQRWHQ��/.��LP�/\PSKDEIOXVVJHELHW�HLQHV�7XPRUV��

GHQ�7XPRU]HOOHQ�EHLP�9RUJDQJ�GHU�0HWDVWDVLHUXQJ�SDVVLHUHQ��.LPPLJ���������

'HU� %HIDOO� GHV� 6/1�PLW� 7XPRU]HOOHQ� HUZLHV� VLFK� DOV�ZLFKWLJHU� SURJQRVWLVFKHU�

)DNWRU�LQ�%H]XJ�DXI�GDV�5H]LGLYULVLNR�XQG�GDV�*HVDPW�EHUOHEHQ�GHU�3DWLHQWHQ�

�-DQVHQ�HW� DO��� ������� $XFK� I�U� GLH�ZHLWHUH� 7KHUDSLHSODQXQJ� LVW� HLQH� VFKQHOOH�

$ENOlUXQJ� GHV� 61/� 6WDWXV� HVVHQ]LHOO� �8OPHU� DQG� .RIOHU�� ������� $E� HLQHU�

7XPRUGLFNH� YRQ� ���� PP� JLOW� GLH� DOOJHPHLQH� (PSIHKOXQJ� ]XU� 6HQWLQHO�

/\PSKRQRGHNWRPLH� �6/1(�� �/HLWOLQLHQSURJUDPP� 2QNRORJLH� �'HXWVFKH�

.UHEVJHVHOOVFKDIW���������'DI�U�ZLUG�GHU�6/1�PLWWHOV�HLQHV�UDGLRDNWLY�PDUNLHUWHQ�

7HFKQHWLXP�.ROORLGV����P7F��DXVILQGLJ�JHPDFKW��GXUFK�GHQ�)DUEVWRII�3DWHQWEODX�

ZLUG� HU� VLFKWEDU� XQG� NDQQ� VR� RSHUDWLY� HQWIHUQW� ZHUGHQ� �.LPPLJ�� ������� ,P�

$QVFKOXVV�IROJHQ�XQWHUVFKLHGOLFKH�8QWHUVXFKXQJHQ�GHV�6/1���

�

��������� +LVWRSDWKRORJLH�
�

'HU�6/1�ZLUG�DXI�GDV�9RUKDQGHQVHLQ�YRQ�7XPRU]HOOHQ�XQWHUVXFKW��(LQH� UHLQH�

%HWUDFKWXQJ� YRQ� KLVWRORJLVFKHQ�� PLW� +lPDWR[\OLQ�(RVLQ� �+(�� JHIlUEWHQ�

6FKQLWWHQ��ZlUH�DXIJUXQG�GHU�KRKHQ�$Q]DKO�DQ�6FKQLWWHQ��GLH�EHJXWDFKWHW�ZHUGHQ�

P�VVWHQ��XP�DXFK�RNNXOWH�0HWDVWDVHQ�]X�HQWGHFNHQ��LP�NOLQLVFKHQ�$OOWDJ�QLFKW�

SUDNWLNDEHO� �YDQ� 'LHVW�� ������ YDQ� 'LHVW� HW� DO��� ������� 'HVKDOE� ZHUGHQ� PHLVW�

YHUVFKLHGHQH� 9HUIDKUHQ� NRPELQLHUW�� 'LH� KLVWRORJLVFKHQ� 6FKQLWWH� ZHUGHQ�

]XVlW]OLFK� LPPXQKLVWRFKHPLVFK�PLWWHOV�+XPDQ�0HODQRPD�%ODFN���� �+0%������

$QWLN|USHUQ� JHJHQ� GDV� 6���� 3URWHLQ� RGHU� DXFK� JHJHQ� 0HODQ� $� DQJHIlUEW�

�&RFKUDQ�� �������'DV�6����3URWHLQ�ZLUG� YRQ�0HODQRP�=HOOHQ�� DEHU�DXFK� YRQ�

DQGHUHQ�=HOOHQ�LP�/\PSKNQRWHQ�H[SULPLHUW��6WDU]��������YDQ�'LHVW�HW�DO����������

*S����XQG�0HODQ�$�VLQG�]ZDU�VSH]LILVFKHUH�0DUNHU��DOOHUGLQJV�ZHUGHQ�VLH�QLFKW�

YRQ�DOOHQ�0HODQRP�=HOOHQ�H[SULPLHUW��6WDU]��������YDQ�'LHVW�HW�DO���������5LPROGL�

HW� DO��� ������� 'LH� .RPELQDWLRQ� GHU� KLVWRORJLVFKHQ� 8QWHUVXFKXQJ� PLW�

YHUVFKLHGHQHQ�LPPXQKLVWRFKHPLVFKHQ�)lUEXQJHQ�HUK|KW�GLH�:DKUVFKHLQOLFKNHLW�



� ϭϰ�

DXFK� 0LNURPHWDVWDVHQ� QLFKW� ]X� �EHUVHKHQ� �&RFKUDQ�� ������� (LQ� ZHLWHUHV�

9HUIDKUHQ� LVW� GLH� PROHNXODUH� $QDO\VH� GHU� 6/1� PLWWHOV� 7\URVLQDVH� 5HYHUVH�

7UDQVNULSWDVH�3RO\PHUDVH�.HWWHQUHDNWLRQ��57�3&5���(V�ZXUGH�HUNDQQW��GDVV�GLH�

$QZHQGXQJ� GHU� 57�3&5� GLH� 3UlGLNWLRQ� HLQHV� 5H]LGLYV� XQG� GHV�

*HVDPW�EHUOHEHQV� GXUFKDXV� YHUEHVVHUQ� NDQQ� �6KLYHUV� HW� DO��� ������� 'DEHL�

N|QQHQ�0HODQRP�=HOOHQ�XQG�1lYXV]HOOHQ�QDFKJHZLHVHQ��DEHU�QLFKW�YRQHLQDQGHU�

GLIIHUHQ]LHUW� ZHUGHQ�� ZHVZHJHQ� DXFK� GLHVH� 0HWKRGH� QXU� LQ� .RPELQDWLRQ� PLW�

ZHLWHUHQ�YHUZHQGHW�ZLUG��5LPROGL�HW�DO���������6WDU]�HW�DO�����������

�

��������� /\PSKNQRWHQ�'LVDJJUHJDWLRQV�,PPXQ]\WRORJLH�
�

'LH�/\PSKNQRWHQ�'LVDJJUHJDWLRQV�,PPXQ]\WRORJLH��/',��RGHU�DXFK�TXDQWLWDWLYH�

,PPXQ]\WRORJLH�LVW�HLQ�9HUIDKUHQ��EHL�GHP�GLH�$Q]DKO�GLVVHPLQLHUWHU�7XPRU]HOOHQ�

�'&&��SUR���0LOOLRQHQ�/\PSKNQRWHQ]HOOHQ�EHVWLPPW�ZLUG� �8OPHU�HW� DO��� �������

'DI�U� ZLUG� GLH� +lOIWH� HLQHV� 6/1� VR� PHFKDQLVFK� GLVDJJUHJLHUW�� GDVV� HLQH�

(LQ]HO]HOOVXVSHQVLRQ� HQWVWHKW� �8OPHU� HW� DO��� ������� (V� IROJW� HLQH� )lUEXQJ�PLW�

$QWLN|USHUQ� JHJHQ� JS���� XQG�0HODQ� $�� ZRGXUFK�0HODQRP� =HOOHQ� XQWHU� GHP�

0LNURVNRS�GHWHNWLHUW�ZHUGHQ�N|QQHQ��8OPHU�HW�DO����������:HQQ�P|JOLFK�ZHUGHQ�

�[106�=HOOHQ�SUR�/.�XQWHUVXFKW��8OPHU�HW�DO����������(V�NRQQWH�JH]HLJW�ZHUGHQ��

GDVV� GLH� $Q]DKO� GHU� '&&� PLW� GHU� 3URJQRVH� GHV� hEHUOHEHQV� GHU� 3DWLHQWHQ�

]XVDPPHQKlQJW��8OPHU�HW�DO����������6FKRQ�GDV�$XIILQGHQ�YRQ���RGHU�ZHQLJHU�

'&&V� SUR� 0LOOLRQHQ� /\PSKNQRWHQ]HOOHQ� UHLFKW� DXV�� XP� GDV� 5LVLNR� LQ� GHQ�

QlFKVWHQ���-DKUHQ�DQ�HLQHP�0HODQRP�]X�YHUVWHUEHQ�XP����]X�HUK|KHQ��8OPHU�

HW�DO���������� ,Q�HLQHU�6WXGLH�ZXUGH�GLHVH�0HWKRGH�]XP�$XVILQGLJPDFKHQ�YRQ�

7XPRU]HOOHQ�LP�9HUJOHLFK�]XU�'LDJQRVWLN�QXU�PLWWHOV�+(�XQG�LPPXQKLVWRFKHPLVFK�

JHIlUEWHQ�6FKQLWWHQ�EHZHUWHW��8OPHU�HW�DO����������,Q����3UR]HQW�GHU�6/1�NRQQWHQ�

0HODQRP�=HOOHQ�GXUFK�GLH�/',�HQWGHFNW�ZHUGHQ��ZRKLQJHJHQ�GLHV�GXUFK�GLH�UHLQ�

SDWKRORJLVFKH�%HJXWDFKWXQJ�QXU�EHL����3UR]HQW�JHODQJ��8OPHU�HW�DO����������,Q�

HLQLJHQ�)lOOHQ�� LQ�GHQHQ�QXU�GLH�/',�7XPRU]HOOHQ�QDFKZHLVHQ�NRQQWH��lQGHUWH�

VLFK�GDGXUFK�GHU�61/�6WDWXV�YRQ�QHJDWLY�]X�SRVLWLY��8OPHU�HW�DO���������� �'DV�



� ϭϱ�

YHUGHXWOLFKW��GDVV�GLH�/',�HLQH�GXUFKDXV�ZLFKWLJH�0HWKRGH�LQ�GHU�'LDJQRVWLN�YRQ�

0HODQRP�6/1�GDUVWHOOW���

�

������� 7KHUDSLHP|JOLFKNHLWHQ�
�

'LH� FKLUXUJLVFKH� 5HVHNWLRQ� PLW� HLQHP� GHILQLHUWHQ� 6LFKHUKHLWVDEVWDQG� LVW� GHU�

*ROGVWDQGDUG�LQ�GHU�0HODQRP�7KHUDSLH��.ULHWHU�HW�DO�����������

7DEHOOH����(PSIHKOXQJ�6LFKHUKHLWVDEVWDQG��*DUEH�HW�DO���������

7XPRUGLFNH�QDFK�%UHVORZ� 6LFKHUKHLWVDEVWDQG�

,Q�VLWX� ����FP�

%LV��PP� � ��FP�

!��PP� ��FP�

�

,P�7XPRUVWDGLXP�,,�ZXUGH�ELV�YRU�NXU]HP�]XVlW]OLFK�]XU�RSHUDWLYHQ�5HVHNWLRQ�

QRFK� HLQH� DGMXYDQWH� 7KHUDSLH� PLW� ,QWHUIHURQ� DOSKD� �,1)��� GXUFKJHI�KUW��

�/HLWOLQLHQSURJUDPP�2QNRORJLH� �'HXWVFKH�.UHEVJHVHOOVFKDIW�� �������$OOHUGLQJV�

HUZLHV�VLFK�HLQH�7KHUDSLH�PLW�,1)��QXU�EHL�XO]HULHUWHQ�7XPRUHQ�DOV�VLQQYROO��,YHV�

HW� DO��� �������6\VWHPLVFKH�&KHPRWKHUDSHXWLND�ZLH�EHLVSLHOVZHLVH�'DFDUED]LQ�

VFKHLQHQ�QDKH]X�NHLQHQ�9RUWHLO�I�U�GDV�*HVDPW�EHUOHEHQ�]X�ELHWHQ��:LOVRQ�DQG�

6FKXFKWHU���������*HUDGH�GHVKDOE�VLQG�GLH�QHXHQ�7KHUDSLHRSWLRQHQ��GLH�LQ�GHQ�

OHW]WHQ� -DKUHQ� LQ� GHU� %HKDQGOXQJ� GHV� 0HODQRPV� DXINDPHQ�� HLQ� ZLFKWLJHU�

)RUWVFKULWW��%LVKHU�NRQQWH�YRU�DOOHP�3DWLHQWHQ�PLW�7XPRUVWDGLXP� ,,,�,9�GDU�EHU�

KLQDXV� HLQH� DGMXYDQWH� ]LHOJHULFKWHWH� 7KHUDSLH� �WDUJHWHG� WKHUDS\� 77�� RGHU�

,PPXQWKHUDSLH��,7��HPSIRKOHQ�ZHUGHQ��/HLWOLQLHQSURJUDPP�2QNRORJLH��'HXWVFKH�

.UHEVJHVHOOVFKDIW���������6HLW�-XQL������LVW�GHU�,PPXQFKHFNSRLQWLQKLELWRU��,&,��

3HPEUROL]XPDE�VRJDU�VFKRQ�DE�7XPRUVWDGLXP�,,�]XJHODVVHQ��6FKURHGHU���������

(LQH�77�PLW�%5$)��RGHU�0(.�,QKLELWRUHQ�NDQQ�I�U�3DWLHQWHQ�PLW�HLQHU�%5$)�9����

0XWDWLRQ� HLQH� 2SWLRQ� VHLQ� �/HLWOLQLHQSURJUDPP� 2QNRORJLH� �'HXWVFKH�

.UHEVJHVHOOVFKDIW���������6LH�KHPPHQ�GHQ�GXUFK�GLH�0XWDWLRQ�DNWLYLHUWHQ�0$3.�



� ϭϲ�

6LJQDOZHJ�� ZHOFKHU� XQWHU� DQGHUHP� ]X� XQNRQWUROOLHUWHU� =HOOSUROLIHUDWLRQ� I�KUW�

�2OV]DQVNL�� ������� 'DEUDIHQLE� NRQQWH� GDV� SURJUHVVLRQVIUHLH� hEHUOHEHQ� I�U�

3DWLHQWHQ� VLJQLILNDQW� YHUOlQJHUQ� �+DXVFKLOG� HW� DO��� ������� $XFK� 9HPXUDIHQLE�

]HLJWH� HLQ� K|KHUHV� *HVDPW�EHUOHEHQ� GHU� 3DWLHQWHQ� LP� 9HUJOHLFK� ]X� HLQHU�

7KHUDSLH� PLW� 'DFDUED]LQ� �&KDSPDQ� HW� DO��� ������� (V� ZHUGHQ� LQ� GHU� 5HJHO�

.RPELQDWLRQHQ�YHUVFKLHGHQHU�%5$)��0(.�,QKLELWRUHQ�DQJHZHQGHW��7pWX�HW�DO���

�������(EHQVR�ZLUG�GHU�(LQVDW]�YRQ�GLHVHQ�EHUHLWV�LQ�GHU�QHRDGMXYDQWHQ�6LWXDWLRQ�

LQ�HLQLJHQ�6WXGLHQ�XQWHUVXFKW��7pWX�HW�DO����������$OOHUGLQJV�VLQG�QXU�FD������GHU�

NXWDQHQ�0HODQRPH�7UlJHU�HLQHU�VROFKHQ�0XWDWLRQ��ZRGXUFK�GLHVH�7KHUDSLHIRUP�

DXFK�QXU�I�U�HLQHQ�7HLO�GHU�3DWLHQWHQ�LQ�)UDJH�NRPPW��7pWX�HW�DO����������(LQH�

ZHLWHUH�ZLFKWLJH�6lXOH�LQ�GHU�0HODQRP�%HKDQGOXQJ�VWHOOHQ�,PPXQWKHUDSLHQ�GDU��

9RU�DOOHP�GLH�,&,��ZLH�=\WRWR[LVFKHV�7�/\PSKR]\WHQ�DVVR]LLHUWHV�3URWHLQ��&7/$��

��,QKLELWRUHQ�RGHU�SURJUDPPHG�FHOO�GHDWK�SURWHLQ���SURJUDPPHG�GHDWK�OLJDQG���

,QKLELWRUHQ��3'��3'/����VSLHOHQ�LQ]ZLVFKHQ��QLFKW�QXU�EHLP�0HODQRP��HLQH�VHKU�

JUR�H� 5ROOH� �5REHUW�� ������� 6HLW� ����� ZLUG� ,SLOLPXPDE�� HLQ� PRQRNORQDOHU�

$QWLN|USHU�JHJHQ�GDV�3URWHLQ�&7/$����WKHUDSHXWLVFK�JHQXW]W��5REHUW���������(V�

LVW� HUZLHVHQ�� GDVV� ,SLOLPXPDE� VRZRKO� EHL� XQEHKDQGHOWHQ� DOV� DXFK�EHL� EHUHLWV�

YRUEHKDQGHOWHQ� 3DWLHQWHQ� GDV� *HVDPW�EHUOHEHQ� VLJQLILNDQW� YHUEHVVHUQ� NDQQ�

�5REHUW� HW� DO��� ������ +RGL� HW� DO��� ������� 'DQDFK� GUlQJWHQ� GLH� PRQRNORQDOHQ�

$QWLN|USHU�JHJHQ�3'���ZLH�3HPEUROL]XPDE�XQG�1LYROXPDE��XQG�JHJHQ�3'/���

ZLH�EHLVSLHOVZHLVH�$WH]ROL]XPDE��DXI�GHQ�0DUNW��5REHUW���������(LQH�3KDVH�,,,�

6WXGLH�NRQQWH�]HLJHQ��GDVV�HLQH�%HKDQGOXQJ�PLW�3HPEUROL]XPDE�LP�9HUJOHLFK�]X�

,SLOLPXPDE� HLQ� YHUOlQJHUWHV� SURJUHVVLRQVIUHLHV� XQG� *HVDPW�EHUOHEHQ�� EHL�

JOHLFK]HLWLJ�JHULQJHUHP�$XIWUHWHQ�VFKZHUHU�1HEHQZLUNXQJHQ��DXIZLHV��5REHUW�HW�

DO����������=X�lKQOLFKHQ�(UJHEQLVVHQ�NDP�DXFK�HLQH�6WXGLH��LQ�GHU�GLH�3DWLHQWHQ�

1LYROXPDE��,SLOLPXPDE�RGHU�HLQH�.RPELQDWLRQ�DXV�EHLGHQ�HUKLHOWHQ��%HL�GLHVHU�

�EHUOHEWHQ� GLH� 3DWLHQWHQ�� GHUHQ� 7KHUDSLH� 1LYROXPDE� EHLQKDOWHWH�� LQVJHVDPW�

OlQJHU� �/DUNLQ� HW� DO��� ������� $OOHUGLQJV� EULQJHQ� GLHVH� QHXHQ� 7KHUDSLHQ� DXFK�

XQHUZ�QVFKWH�:LUNXQJHQ�PLW�VLFK��GLH�VLFK�YRQ�GHQ�NODVVLVFKHQ�1HEHQZLUNXQJHQ�

YRQ� =\WRVWDWLND� 7KHUDSLHQ� XQWHUVFKHLGHQ�� %HL� GHQ� 3DWLHQWHQ� NDQQ� HV� XQWHU�

DQGHUHP� ]X� (QW]�QGXQJHQ� GHU� +DXW�� .ROLWLV�� 3QHXPRQLWLV��

6FKLOGGU�VHQIXQNWLRQVVW|UXQJHQ� XQG� QRFK� YLHOHQ� ZHLWHUHQ� 3KlQRPHQHQ�� GLH�



� ϭϳ�

YHUPXWOLFK� PLW� GHU� hEHUDNWLYLHUXQJ� GHV� ,PPXQV\VWHPV� GXUFK� GLH� ,&,�

]XVDPPHQKlQJHQ��NRPPHQ��%RXWURV�HW�DO����������'D�GLHVH�1HEHQZLUNXQJHQ�

WHLOZHLVH� VHKU� JUDYLHUHQG� VHLQ� N|QQHQ�� ZLUG� EHUHLWV� LQ� HLQLJHQ� 6WXGLHQ� QDFK�

P|JOLFKHQ� %LRPDUNHUQ� JHIRUVFKW�� GLH� YRUDXVVDJHQ� VROOHQ�� ZHOFKH�

3DWLHQWHQJUXSSH� DP� ZDKUVFKHLQOLFKVWHQ� RKQH� HUZDUWHWH� VFKZHUH�

1HEHQZLUNXQJHQ�YRQ�HLQHU�,7�PLW�,&,�SURILWLHUHQ�N|QQHQ��1XxH]�HW�DO����������(LQH�

ZHLWHUH� 7KHUDSLHRSWLRQ� VLQG� GLH� 3HSWLGYDN]LQLHUXQJHQ�� (V� ZXUGH� EHUHLWV� HLQH�

,PSIXQJ�PLW�GHQGULWLVFKHQ�=HOOHQ��GLH�]XYRU�PLW�PHODQRPVSH]LILVFKHQ�3HSWLGHQ�

EHODGHQ� ZXUGHQ�� XQWHUVXFKW� �1HVWOH� HW� DO��� ������� 'DEHL� NRQQWH� EHL� HLQLJHQ�

3DWLHQWHQ�HLQH�DQWLJHQVSH]LILVFKH�,PPXQDQWZRUW�QDFKJHZLHVHQ�ZHUGHQ��1HVWOH�

HW� DO��� ������� $QVWHOOH� YRQ� GHQGULWLVFKHQ� =HOOHQ� ZXUGH� DXFK� VFKRQ� HLQH�

9DN]LQLHUXQJ�PLW�YLUDOHQ�9HNWRUHQ��GLH�PLW�GHP�$QWLJHQ�*O\NRSURWHLQ�����JS�����

EHODGHQ� ZDUHQ�� JHWHVWHW� XQG� NRQQWH� LP� 0DXVPRGHOO� HLQH� VSH]LILVFKH� 7�=HOO�

$QWZRUW�DXVO|VHQ��5LQJ�HW�DO����������)�U�GLH�1XW]XQJ�GHUDUWLJHU�7KHUDSLHQ�LVW�HV�

DEHU� XQHUOlVVOLFK�� JHQDX� ]X� ZLVVHQ�� GHU� .RQWDNW� ]X� ZHOFKHQ� $QWLJHQHQ� HV�

HUP|JOLFKW��JHJHQ�GDV�0HODQRP�JHULFKWHWH�,PPXQDQWZRUWHQ�]X�HU]HXJHQ��

�
����� 7XPRULQILOWULHUHQGH�/\PSKR]\WHQ�

�

6FKRQ� YRU� HLQLJHU� =HLW� ILHO� DXI�� GDVV� 0HODQRP� 3DWLHQWHQ� KlXILJ� HLQH� 9LWLOLJR�

HQWZLFNHOQ�� 0HKUHUH� 6WXGLHQ� ZLHVHQ� GDUDXI� KLQ� QDFK�� GDVV� GLHVH�

3DWLHQWHQJUXSSH�HLQ�YHUODQJVDPWHV�7XPRUZDFKVWXP�]HLJWH��LP�9HUJOHLFK�]X�GHU��

GLH�NHLQH�9LWLOLJR�EHNDP��1RUGOXQG�HW�DO���������%\VWU\Q�HW�DO����������'DUDXIKLQ�

QDKP�PDQ�DQ��GDVV�GLH�+\SRSLJPHQWLHUXQJ�GDV�(UJHEQLV�HLQHU� ,PPXQDQWZRUW�

VHL��GLH�DXFK�I�U�GLH�=HUVW|UXQJ�YRQ�0HODQRP�7XPRU]HOOHQ�YHUDQWZRUWOLFK�VHL�XQG�

VRPLW� GDV� 7XPRUZDFKVWXP� YHUODQJVDPHQ� N|QQH� �%\VWU\Q� HW� DO��� ������� 'DV�

9RUKDQGHQVHLQ� YRQ� WXPRULQILOWULHUHQGHQ� /\PSKR]\WHQ� �7,/�� VWHOOWH� VLFK� DOV�

SURJQRVWLVFK�J�QVWLJHU�)DNWRU�KHUDXV��0RUULVRQ�HW�DO����������$X�HUGHP�ZXUGH�

HLQ� =XVDPPHQKDQJ� ]ZLVFKHQ� 0HODQRPHQ�� GLH� HLQ� JU|�HUHV� 7�=HOOLQILOWUDW�

DXIZLHVHQ��XQG�HLQHU�HUK|KWHQ�3'/���([SUHVVLRQ�HQWGHFNW��ZDV�DXI�HLQ�EHVVHUHV�

$QVSUHFKHQ�DXI�HLQH�7KHUDSLH�PLW�,&,�VFKOLH�HQ�OlVVW��.OXJHU�HW�DO���������3XLJ�

6DXV� HW� DO��� ������� 9RU� DOOHP� &'��� ]\WRWR[LVFKH� 7,/V�� GLH� LQ� GHU� /DJH� VLQG�



� ϭϴ�

7XPRUDQWLJHQH�]X�HUNHQQHQ�XQG�GXUFK�GDV�$XVVFK�WWHQ�]\WRWR[LVFKHU�*UDQXOD��

,QWHUIHURQ�JDPPD� RGHU� 7XPRUQHNURVHIDNWRU�DOSKD� �71)��� 7XPRU]HOOHQ� ]X�

]HUVW|UHQ��N|QQHQ�KlXILJ�LQ�0HODQRPHQ�JHIXQGHQ�ZHUGHQ��%UDDWKHQ�HW�DO����������

$EHU� DXFK� &'��� 7�=HOOHQ�� UHJXODWRULVFKH� 7�=HOOHQ�� %�=HOOHQ� XQG� QDW�UOLFKH�

.LOOHU]HOOHQ� VLQG� 3RSXODWLRQHQ� GHU� 7,/V� �7LHW]H�� ������� (LQH� $UEHLWVJUXSSH�

XQWHUVXFKWH�EHUHLWV� GLH�=XVDPPHQVHW]XQJ�GHU�7�=HOOSRSXODWLRQHQ� LQ�%OXW� XQG�

*HZHEH� DXV� %DUULHUHVWHOOHQ� GHV� ,PPXQV\VWHPV�� ZLH� EHLVSLHOVZHLVH� +DXW��

/XQJH��-HMXQXP��/\PSKNQRWHQ�XQG�ZHLWHUHQ� O\PSKDWLVFKHQ�2UJDQHQ��3RRQ�HW�

DO����������'DEHL�VWHOOWH�VLFK�KHUDXV��GDVV�VLFK�GXUFKDXV�8QWHUVFKLHGH�]ZLVFKHQ�

]LUNXOLHUHQGHQ� 7�=HOOHQ� DXV� EHLVSLHOVZHLVH� %OXW� XQG� 7�=HOOHQ�� GLH� VLFK� LQ�

*HZHEHQ�DXIKLHOWHQ��ILQGHQ�OLH�HQ��3RRQ�HW�DO����������(V�ZLUG�VLFK�]HLJHQ��RE�LQ�

GLHVHU�$UEHLW�HEHQIDOOV�8QWHUVFKLHGH�LQ�=HOOHQ�DXV�6/1�XQG�%OXW�QDFKJHZLHVHQ�

ZHUGHQ�N|QQHQ���

�

������� &'���7XPRULQILOWULHUHQGH�7�/\PSKR]\WHQ�
�

hEHU����3UR]HQW�GHU�SULPlUHQ�XQG�PHWDVWDVLHUWHQ�0HODQRPH�H[SULPLHUHQ� ODXW�

HLQHU�6WXGLH�+XPDQH�/HXNR]\WHQ�$QWLJHQ�+/$��,�.ODVVH�$QWLJHQH��7DUDPHOOL�HW�

DO����������8QWHU�([SHUWHQ�KHUUVFKW�ELVKHU�DOOHUGLQJV�QRFK�NHLQ�.RQVHQV�GDU�EHU��

RE�HLQH�,QILOWUDWLRQ�PLW�&'���7�=HOOHQ�I�U�3DWLHQWHQ�HLQHQ�hEHUOHEHQVYRUWHLO�ELHWHW��

(LQLJH� 8QWHUVXFKXQJHQ� ]HLJWHQ�� GDVV� GHUHQ� 3UlVHQ]� GXUFKDXV� SURJQRVWLVFK�

J�QVWLJ� LVW� �0DLEDFK� HW� DO��� ������ 3LUDV� HW� DO��� ������� ZRKLQJHJHQ� DQGHUH�

(UJHEQLVVH�GLHV�QLFKW�EHVWlWLJHQ�NRQQWHQ��-HQVHQ�HW�DO����������8P�VR�ZLFKWLJHU�

LVW�HV��GLH�$XVZLUNXQJHQ�GLHVHU�=HOOSRSXODWLRQ�QRFK�JHQDXHU�]X�EHREDFKWHQ���

�

������� &'���7XPRULQILOWULHUHQGH�7�/\PSKR]\WHQ�
�

&'��� 7�=HOOHQ� HUNHQQHQ� $QWLJHQH�� GLH� LKQHQ� YRQ� 0DMRU� KLVWRFRPSDWLELOLW\�

FRPSOH[� �0+&��,,� H[SULPLHUHQGHQ� DQWLJHQSUlVHQWLHUHQGHQ� =HOOHQ� �$3&��

SUlVHQWLHUW�ZHUGHQ��(V�LVW�HUZLHVHQ��GDVV�VLFK�DXI�HWZD�GHU�+lOIWH�GHU�0HODQRPH�



� ϭϵ�

+/$�,,�.ODVVH�$QWLJHQH�ILQGHQ�ODVVHQ��7DUDPHOOL�HW�DO����������$XFK�GLH�5ROOH�YRQ�

&'���7�=HOOHQ� LQ�0HODQRPHQ�ZLUG�QRFK� NRQWURYHUV�GLVNXWLHUW�� ,Q� HLQHU�6WXGLH�

VWHOOWH�VLFK�GLH�3UlVHQ]�YRQ�GLHVHQ�LQ�61/��LQ�GHQHQ�7XPRU]HOOHQ�QDFKJHZLHVHQ�

ZXUGHQ�� DOV� SURJQRVWLVFK� J�QVWLJ� KHUDXV� �.DNDYDQG� HW� DO��� ������� bKQOLFKH�

%HREDFKWXQJHQ�]HLJWHQ�DXFK�DNWXHOOHUH�6WXGLHQ��LQ�GHQHQ�&'���7�=HOOHQ�IlKLJ�

ZDUHQ��GXUFK�$NWLYLHUXQJ�LPPXQRORJLVFKHU�3UR]HVVH��7XPRU]HOOHQ�]X�EHNlPSIHQ�

�.UXVH�HW�DO���������%DZGHQ�HW�DO���������� ,P�*HJHQVDW]�GD]X� IDQGHQ�DQGHUH�

8QWHUVXFKXQJHQ�NHLQHQ�=XVDPPHQKDQJ�YRQ�&'���7�=HOOHQ�XQG�HLQHP�OlQJHUHQ�

*HVDPW�EHUOHEHQ��(UGDJ�HW�DO����������(LQH�JHQDXHUH�%HWUDFKWXQJ�GLHVHU�=HOOHQ�

LVW� IROJOLFK� Q|WLJ�� XP� LKUHQ� VSH]LILVFKHQ� 6WHOOHQZHUW� LQ� GHU� 7XPRUEHNlPSIXQJ�

EHVVHU�]X�YHUVWHKHQ����

�

����� 0HODQR]\WHQ�'LIIHUHQ]LHUXQJVDQWLJHQH�
�

6HLW�ODQJHU�=HLW�LVW�EHNDQQW��GDVV�0HODQRPH�LPPXQRJHQH�7XPRUH�VLQG�XQG�HV�

EHVWLPPWH�$QWLJHQH�JLEW��GLH�YRQ�0HODQRP�=HOOHQ�H[SULPLHUW�XQG�YRQ�7�=HOOHQ�

GHV�HLJHQHQ�,PPXQV\VWHPV�HUNDQQW�ZHUGHQ�N|QQHQ��%HFNHU��������+DHQ�HW�DO���

�������8P�GLHVH�WXPRUDVVR]LLHUWHQ�$QWLJHQH�DOV�WKHUDSHXWLVFKHV�=LHO�VLQQYROOHU�

QXW]HQ� ]X� N|QQHQ�� PXVV� JHQDXHU� KLQWHUIUDJW� ZHUGHQ�� ZHOFKH� $QWLJHQH� DOV�

VSH]LILVFKH�=LHOH�YRQ�,PPXQWKHUDSLHQ�LQ�)UDJH�NRPPHQ��

�

������� *O\NRSURWHLQ�����
�

'DV�*O\NRSURWHLQ������JS�����LVW�HLQ�7UDQVPHPEUDQSURWHLQ��GDV�XQWHU�DQGHUHP�

DQ�GHU�0HODQRJHQHVH�XQG�GHU�5HLIXQJ�YRQ�0HODQRVRPHQ�EHWHLOLJW�LVW��.DZDNDPL�

DQG�5RVHQEHUJ���������(V�ZLUG�YRQ�GHQ�PHLVWHQ�0HODQRP�=HOOHQ�H[SULPLHUW�XQG�

JHK|UW�GDPLW�]X�GHQ�WXPRUVSH]LILVFKHQ�$QWLJHQHQ�GHV�0HODQRPV��.DZDNDPL�DQG�

5RVHQEHUJ�� ������� 'HU� $QWLN|USHU� +0%���� JHJHQ� GDV� $QWLJHQ� JS���� VSLHOW�

EHUHLWV�LQ�GHU�'LDJQRVWLN�GHV�0HODQRPV�HLQH�JUR�H�5ROOH��%XUJ�HW�DO����������(V�

LVW�EHNDQQW��GDVV�JS����YRQ�7,/�HUNDQQW�ZHUGHQ�NDQQ��%DNNHU�HW�DO����������'DPLW�

ZLUG�HV�]X�HLQHP�P|JOLFKHQ�=LHO�QHXHU�,PPXQWKHUDSLHQ��(V�H[LVWLHUW�EHUHLWV�GHU�



� ϮϬ�

ELVSH]LILVFKH�7�FHOO�HQJDJHU�7HEHQWDIXVS��GHU�VLFK�JHJHQ�GDV�LPPXQRGRPLQDQWH�

+/$�$������ SUlVHQWLHUWH� JS���� (SLWRS� ULFKWHW� XQG� EHLP� $GHUKDXWPHODQRP�

$QZHQGXQJ�ILQGHW��0DUWLQH]�3HUH]�HW�DO����������7HEHQWDIXVS�NDQQ�DOOHUGLQJV�QXU�

DQ� =HOOHQ� ELQGHQ�� GLH� HLQ� (SLWRS� YRQ� JS���� PLWWHOV� HLQHV� VSH]LILVFKHQ� +/$�

.RPSOH[HV��QlPOLFK�+/$�$�������SUlVHQWLHUHQ��0DUWLQH]�3HUH]�HW�DO����������8P�

GHQ�P|JOLFKHQ� WKHUDSHXWLVFKHQ�1XW]HQ�YRQ�JS����QRFK�EHVVHU�]X�YHUVWHKHQ��

VROOWH� JHQDXHU� XQWHUVXFKW� ZHUGHQ�� YRQ� ZHOFKHQ� =HOOHQ� XQG� ZLH� KlXILJ� HV� DQ�

YHUVFKLHGHQHQ�/RNDOLVDWLRQHQ�HUNDQQW�ZLUG��

�

������� 0HODQ�$�
�

(LQ� ZHLWHUHV� 0HODQR]\WHQGLIIHUHQ]LHUXQJVDQWLJHQ�� GDV� YRQ� 7�=HOOHQ� HUNDQQW�

ZHUGHQ�NDQQ��LVW�0HODQ�$��DXFK�EHNDQQW�DOV�0HODQRPD�DQWLJHQ�UHFRJQL]HG�E\�7�

FHOOV��0$57�����%XVDP�DQG�-XQJEOXWK���������$XFK�$QWLN|USHU�JHJHQ�0HODQ�$�

ZHUGHQ� LQ� GHU� LPPXQKLVWRFKHPLVFKHQ� 'LDJQRVWLN� I�U� GLH� ,GHQWLILNDWLRQ� YRQ�

0HODQRP� =HOOHQ� JHQXW]W� XQG� VLQG� VRJDU� VHQVLWLYHU� DOV� +0%���� �%XVDP� DQG�

-XQJEOXWK���������(V�NRQQWH�EHUHLWV�JH]HLJW�ZHUGHQ��GDVV�HV� LQ�3DWLHQWHQ��GLH�

HLQH�9DN]LQLHUXQJ�PLW��0HODQ�$�$QWLJHQ�EHODGHQHQ�GHQGULWLVFKHQ�=HOOHQ�HUKLHOWHQ��

]X�HLQHU�,PPXQDQWZRUW�LQ�)RUP�YRQ�,1)��SURGX]LHUHQGHQ�UHDNWLYHQ�7�=HOOHQ�LP�

%OXW�NDP��7HUKH\GHQ�HW�DO����������(V�JLOW�]X��EHUSU�IHQ��RE�DXFK�LQ�6/1�0HODQ�

$�UHDNWLYH�7�=HOOHQ�JHIXQGHQ�ZHUGHQ�N|QQHQ��

�

������� 7\URVLQDVH�
�

$XFK�GLH�7\URVLQDVH�LVW�HLQ�(Q]\P��GDV�DQ�GHU�6\QWKHVH�YRQ�0HODQLQ�EHWHLOLJW�LVW��

,Q� HLQHU� 6WXGLH� ZXUGH� QDKHJHOHJW�� GDVV� GDV� 9RUKDQGHQVHLQ� YRQ� 7\URVLQDVH�

PHVVHQJHU�51$��P51$�� LQ�SHULSKHUHP�%OXW�YRQ�0HODQRP�3DWLHQWHQ�PLW�GHP�

7XPRUVWDGLXP� NRUUHOLHUHQ� N|QQWH� XQG�PLWWHOV� 57�3&5� QDFKJHZLHVHQ� ZHUGHQ�

NDQQ� �6WHYHQV� HW� DO��� ������� 'D� ZHLWHUH� 8QWHUVXFKXQJHQ� DEHU� ]HLJWHQ�� GDVV�

7\URVLQDVH� P51$� QXU� LQ� XQWHU� ���� GHU� 3DWLHQWHQ� PLW� 0HODQRP� LP� %OXW�



� Ϯϭ�

QDFKJHZLHVHQ�ZHUGHQ�NRQQWH��LVW�HV�HVVHQ]LHOO�]X��EHUSU�IHQ��RE�7\URVLQDVH�DQ�

DQGHUHQ� /RNDOLVDWLRQHQ�� ZLH� EHLVSLHOVZHLVH� LQ� GHQ� 61/�� DOV� 1DFKZHLV� I�U�

]LUNXOLHUHQGH�0HODQRP�=HOOHQ�GLHQHQ�NDQQ��)DUWKPDQQ�HW�DO�����������

�

������� 'RSDFKURP�7DXWRPHUDVH�
�

'LH� 'RSDFKURP�7DXWRPHUDVH� �'&7�� RGHU� DXFK� 7\URVLQDVH�UHODWHG�3URWHLQ� ��

�753���� LVW� HEHQIDOOV� HLQ� (Q]\P� GHU� 0HODQRJHQHVH�� 753��� VWHOOWH� VLFK� DOV�

ZHLWHUHV�$QWLJHQ�GDU��GDV�YRQ�7,/�HUNDQQW�ZHUGHQ�NDQQ��:DQJ�HW�DO����������(V�

LVW�EHNDQQW��GDVV�753���VRZRKO�DXI�0HODQR]\WHQ�GHU�QRUPDOHQ�+DXW�DOV�DXFK�DXI�

0HODQRP�=HOOHQ� H[SULPLHUW� ZHUGHQ� NDQQ�� DOOHUGLQJV� VHOWHQHU� DOV� DQGHUH�0'$�

�$YRJDGUL�HW�DO����������,Q�HLQHU�6WXGLH�NRQQWH�EHUHLWV�LQ�0lXVHQ�PLW�0HODQRPHQ��

GLH�HLQH�3HSWLGYDN]LQLHUXQJ�PLW�753���HUKLHOWHQ��HLQH�,PPXQDQWZRUW�LQ�)RUP�YRQ�

HUK|KWHU�,)1��3URGXNWLRQ�YRQ�7�=HOOHQ�JH]HLJW�ZHUGHQ��9DVLHYLFK�HW�DO����������

'LH�5HOHYDQ]�YRQ�753���DOV�7KHUDSLHRSWLRQ�EHL�0HQVFKHQ��VROOWH�GXUFK�ZHLWHUH�

6WXGLHQ�QlKHU�XQWHUVXFKW�ZHUGHQ���

�

����� =LHOVHW]XQJ�
�

,Q� GHU� IROJHQGHQ� $UEHLW� ZXUGH� GLH� ,PPXQPRGXODWLRQ� LQ� 6/1� YRQ� 0HODQRP�

3DWLHQWHQ� XQWHUVXFKW�� 'DEHL� VROOWH� GLH� )UHTXHQ]� YRQ�

0HODQR]\WHQGLIIHUHQ]LHUXQJVDQWLJHQ�VSH]LILVFKHQ� 7�/\PSKR]\WHQ� LP� 61/�

EHVWLPPW�ZHUGHQ��$X�HUGHP�JDOW�HV�KHUDXV]XILQGHQ��RE�HLQHV�GHU�0'$V�JS�����

0HODQ�$��7\URVLQDVH�XQG�753���EHVRQGHUV�KlXILJ�HLQH�,PPXQDQWZRUW�DXVO|VHQ�

NRQQWH��,P�:HLWHUHQ�VROOWHQ�GLH�(UJHEQLVVH�GHU�=HOOHQ�DXV�GHQ�6/1�PLW�3%0&V�

GHU� 3DWLHQWHQ� YHUJOLFKHQ� ZHUGHQ�� (EHQVR� ZXUGHQ� ZHLWHUH� )DNWRUHQ�� ZLH�

EHLVSLHOVZHLVH�GLH�7XPRUGLFNH�XQG�8O]HUDWLRQ��GHU�/.�6WDWXV�RGHU�GLH�9LDELOLWlW�

GHU�=HOOHQ�EHWUDFKWHW��XP�P|JOLFKH�=XVDPPHQKlQJH�RIIHQ]XOHJHQ��'D�6/1�YRQ�

YHUVFKLHGHQHQ� /RNDOLVDWLRQHQ� ]XU� 9HUI�JXQJ� VWDQGHQ�� VROOWHQ� DXFK� GLHVH�

EH]�JOLFK� LKUHV� 5HDNWLRQVYHUKDOWHQV� PLWHLQDQGHU� YHUJOLFKHQ� ZHUGHQ�� %HL�



� ϮϮ�

3DWLHQWHQ��YRQ�GHQHQ�PHKU�DOV�HLQ�/.�]XU�9HUI�JXQJ�VWDQG��ZXUGH�XQWHUVXFKW��RE�

GLH�/.�lKQOLFKH�RGHU�XQWHUVFKLHGOLFKH�5HDNWLRQVPXVWHU�]HLJWHQ���

�

� �



� Ϯϯ�

��� 0DWHULDO�XQG�0HWKRGHQ�
�

����� 0DWHULDO�
�

������� $OOJHPHLQH�9HUEUDXFKVPDWHULDOLHQ�
�
'LH� YHUZHQGHWHQ� DOOJHPHLQHQ� 0DWHULDOLHQ� ZXUGHQ� LQ� 7DEHOOH� ��

]XVDPPHQJHIDVVW���

7DEHOOH����$OOJHPHLQ�YHUZHQGHWH�0DWHULDOLHQ�

1DPH� +HUVWHOOHU� .DWDORJQXPPHU�

530,������ 6LJPD�$OGULFK� 5�����

3HQLFLOOLQ��
6WUHSWRP\FLQ�

*LEFR� ����������

1LFKW�HVVHQ]LHOOH�
$PLQRVlXUHQ�

6LJPD�$OGULFK� 0�����

1DWULXPS\UXYDW� /RQ]D� %(�������(�

.DQDP\FLQ� *LEFR� ���������� �

���0HUFDSWRHWKDQRO� *LEFR� ����������

+XPDQVHUXP� %LRZHVW� 6�����

,QWHUOHXNLQ���
�3UROHXNLQ��

1RYDUWLV� �������������

���:HOO�3ODWWH� 6DUVWHGW� �����������

���:HOO�3ODWWH� &RUQLQJ�&RVWDU� �����

Dulbecco’s Phosphate 
%XIIHUHG�6DOLQH��3%6��

6LJPD�$OGULFK� '�����

%UHIHOGLQ�$� 6LJPD�$OGULFK� %�����



� Ϯϰ�

&\WR�)DVW�)L[�3HUP�
6ROXWLRQ�

%LR/HJHQG� ����������

&\WR�)DVW�3HUP�:DVK�
6ROXWLRQ���;�

%LR/HJHQG� ����������

('7$� &DUO�5RWK�*PE+� &1�����

1DWULXPD]LG� &DUO�5RWK�*PE+� .������

%6$� 6LJPD�$OGULFK� $��������*�

3DQFROO�KXPDQ� 3DQ�%LRWHFK� 3���������

7U\SDQ�%OXH�6WDLQ�
�������

*LEFR� ����������

&U\R6WRU�&6��� 6WHPFHOO�7HFKQRORJLHV� ������

�

������� 3HSWLGSRROV�
�

,Q� 7DEHOOH� �� VLQG� GLH� ]XU� 7�=HOO� 6WLPXODWLRQ� YHUZHQGHWHQ� SURWHLQVSDQQHQGHQ�

3HSWLGSRROV� DXIJHI�KUW�� *HQ6FULSW� KDW� DXV� GHU� NDQRQLVFKHQ� 3URWHLQVHTXHQ]�

��PHUH�PLW����$PLQRVlXUH�hEHUODSSXQJHQ�KHUJHVWHOOW��'LH�3HSWLGSRROU|KUFKHQ�

ZXUGHQ� MH� PLW� �� PO� ,Q�YLWUR�6WLPXODWLRQV� �,96��0HGLXP� DXIJHO|VW� XQG�

DQVFKOLH�HQG�DXI���PO�,96�0HGLXP�DXIJHI�OOW�XQG�HLQJHIURUHQ���

7DEHOOH����3URWHLQVSDQQHQGH�3HSWLGSRROV�YRQ�*HQ6FULSW�

1DPH� +HUVWHOOHU�

*S����� *HQ6FULSW�

0HODQ�$� *HQ6FULSW�

7\URVLQDVH� *HQ6FULSW�



� Ϯϱ�

753��� *HQ6FULSW�

&()�3RRO� *HQ6FULSW�

�

������� $QWLN|USHU�
�

'LH�$QWLN|USHU��GLH�I�U�GLH�GXUFKIOXVV]\WRPHWULVFKH�3KlQRW\SLVLHUXQJ�

QRWZHQGLJHQ�)lUEXQJHQ��JHQXW]W�ZXUGHQ��VLQG�7DEHOOH���]X�HQWQHKPHQ��

7DEHOOH����$QWLN|USHU�I�U�'XUFKIOXVV]\WRPHWULH�

1DPH� .ORQDOLWlW� ,VRW\S� +HUVWHOOHU�� .DWDORJQXPPHU�

3HU&3�DQWL�
KXPDQ�&'��

0RQRNORQDO� 0DXV� %LR/HJHQG� �������

3(�&\DQLQH��
DQWL�KXPDQ�
&'��

0RQRNORQDO� 0DXV� %LR/HJHQG� �������

$3&�&\DQLQH��
DQWL�KXPDQ�
&'��

0RQRNORQDO� 0DXV� %LR/HJHQG� �������

),7&�DQWL�
KXPDQ�&'����

0RQRNORQDO� 0DXV� %LR/HJHQG� �������

%ULOOLDQW�9LROHW�
����DQWL�
KXPDQ�
&'��5$�

0RQRNORQDO� 0DXV� %LR/HJHQG� �������

$3&�DQWL�
KXPDQ�71)��α��

0RQRNORQDO� 0DXV� %LR/HJHQG� �������

+XPDQ�,)1��γ�
5�3(�
&RQMXJDWH�

0RQRNORQDO� 0DXV�� ,QYLWURJHQ� 0+&,)*���



� Ϯϲ�

=RPELH�$TXD�
)L[DEOH�
9LDELOLW\�.LW�

.HLQH� �� %LR/HJHQG� �������

�

������� �=XVDPPHQVHW]XQJ�,96�1lKUPHGLXPV�
�
7DEHOOH����%HVWDQGWHLOH�GHV�,96�1lKUPHGLXPV�

1DPH� 0HQJH�I�U���)ODVFKH�530,�

530,������ ����PO��

3HQLFLOOLQ�6WUHSWRP\FLQ� ��PO�

1DWULXPS\UXYDW� ��PO�

1LFKW�HVVHQ]LHOOH�$PLQRVlXUHQ� ��PO�

.DQDP\FLQ� ��PO�

��EHWD�0HUFDSWRHWKDQRO� ����PO�

+XPDQVHUXP� ���PO�

�

������� =XVDPPHQVHW]XQJ�GHV�)$&6��3XIIHUV�
�

=XU�+HUVWHOOXQJ�GHV�)OXRUHVFHQFH�$FWLYDWHG�&HOO�6RUWLQJ��)$&6��3XIIHUV�ZXUGH�

3KRVSKDW�JHSXIIHUWH�6DO]O|VXQJ��3%6��PLW��P0�(WK\OHQGLDPLQWHWUDHVVLJVlXUH�

�('7$��������1DWULXPD]LG��1D1���XQG����ERYLQHV�6HUXPDOEXPLQ��%6$��

YHUVHW]W���

�

����� 0HWKRGHQ�
�

������� 3UREHQJHZLQQXQJ�
�



� Ϯϳ�

,Q�GDV�3URMHNW�HLQJHVFKORVVHQ�ZXUGHQ�DOOH�3DWLHQWHQ�PLW�HLQHP�0HODQRP��GLH�LP�

=HLWUDXP�YRQ���������ELV��������� LQ�GHU�8QLYHUVLWlWVKDXWNOLQLN�7�ELQJHQ�HLQH�

6HQWLQHOO\PSKRQRGHNWRPLH� HUKLHOWHQ�XQG� LKU� (LQYHUVWlQGQLV� ]XU� 7HLOQDKPH� DQ�

GHU�6WXGLH�HUWHLOWHQ��'LH�/\PSKNQRWHQ�ZXUGHQ�QDFK�(QWQDKPH�]XQlFKVW�LP�/DERU�

GHU�TXDQWLWDWLYHQ�,PPXQ]\WRORJLH�GHU�+DXWNOLQLN��ZLH�YRUKHU�EHUHLWV�EHVFKULHEHQ��

YRQ�PHGL]LQLVFK�WHFKQLVFKHQ�/DERUDVVLVWHQW��LQQHQ�YHUDUEHLWHW��'LH�GDQDFK�QRFK�

YHUEOLHEHQH�=HOOVXVSHQVLRQ�GLHQWH�)RUVFKXQJV]ZHFNHQ��VRIHUQ�VLH�QRFK�PHKU�DOV�

����0LOOLRQHQ�=HOOHQ�HQWKLHOW��,P�:HLWHUHQ�HUIROJWH�EHL�GHQ�3DWLHQWHQ�HLQH�YHQ|VH�

%OXWHQWQDKPH� YRQ� VHFKV� JUR�HQ� ('7$�5|KUFKHQ� ��� PO�� XQG� ]ZHL� 6HUXP�

0RQRYHWWHQ� �����PO��� 'LHVH� ZDU� MHGRFK� QLFKW� EHL� DOOHQ� 3DWLHQWHQ�P|JOLFK�� GD�

3DWLHQWHQ�PDQFKPDO�VFKRQ�IU�K]HLWLJ�HQWODVVHQ�ZXUGHQ�RGHU�GLH�%OXWHQWQDKPH�

DEOHKQWHQ���

�

������� ,VRODWLRQ�SHULSKHUHU�PRQRQXNOHlUHU�%OXW]HOOHQ�
�

'LH� ,VRODWLRQ� GHU� SHULSKHUHQ� PRQRQXNOHlUHQ� %OXW]HOOHQ� �3%0&V�� DXV�

3DWLHQWHQEOXW�HUIROJWH�PLWWHOV�'LFKWHJUDGLHQWHQ]HQWULIXJDWLRQ��=XHUVW�ZXUGHQ�MH����

PO�%OXW�DXI����PO�PLW�3%6�DXIJHI�OOW�XQG�LQYHUWLHUW��'DYRQ�ZXUGHQ�YRUVLFKWLJ�MH����

PO�DXI����PO�GHV�6HSDUDWLRQVPHGLXPV�3DQFROO�JHVFKLFKWHW��,P�$QVFKOXVV�ZXUGHQ�

GLH�3UREHQ����0LQXWHQ�PLW�����J�EHL�QLHGULJVWHU�%UHPVVWXIH�XQG���&�]HQWULIXJLHUW��

'LH�GXUFK�GLH�=HQWULIXJDWLRQ�HQWVWDQGHQH�6FKLFKW�PRQRQXNOHlUHU�=HOOHQ�ZXUGH�

DESLSHWWLHUW� XQG� HUQHXW� PLW� 3%6� DXI� ��� PO� DXIJHI�OOW�� 1DFK� ���PLQ�WLJHU�

=HQWULIXJDWLRQ�EHL�����J�� ��&�XQG�K|FKVWHU�%UHPVVWXIH��ZXUGH�GHU�hEHUVWDQG�

DEJHNLSSW�XQG�GDV�DP�%RGHQ�YHUEOHLEHQGH�=HOOSHOOHW�LQ���PO�3%6�UHVXVSHQGLHUW��

����O�GLHVHU�=HOOVXVSHQVLRQ�ZXUGHQ�HUVW�LQ�����O�3%6��GDQQ�LQ�����O�7U\SDQEODX�

�EHUI�KUW� XQG� DQVFKOLH�HQG� DXI� HLQH� 1HXEDXHU� =lKONDPPHU� DXIJHWUDJHQ�� (V�

HUIROJWH�HLQH�(UPLWWOXQJ�GHU�=HOO]DKO�XQWHU�GHP�0LNURVNRS��,P�:HLWHUHQ�ZXUGHQ�

YRQ� GHU� =HOOVXVSHQVLRQ� ��0LOOLRQHQ� =HOOHQ� DESLSHWWLHUW�� %HLGH� 3UREHQ� ZXUGHQ�

ZLHGHU�PLW�3%6�DXI����PO�DXIJHI�OOW�XQG�I�U���0LQXWHQ�����J����&��]HQWULIXJLHUW��

1DFK�$ENLSSHQ�GHV�hEHUVWDQGV�ZXUGH�GDV�=HOOSHOOHW�PLW�GHQ���0LOOLRQHQ�=HOOHQ�

LQ����PO�1lKUPHGLXP�UHVXVSHQGLHUW�XQG�DXI�HLQHU����:HOO�3ODWWH�DXVJHVlW��'DV�



� Ϯϴ�

]ZHLWH�=HOOSHOOHW�ZXUGH�LQ�&U\RVWRU�&6���0HGLXP�UHVXVSHQGLHUW��'DI�U�ZXUGH�SUR�

��� 0LOOLRQHQ� =HOOHQ� �� PO� .U\RNRQVHUYLHUXQJVPHGLXP� YHUZHQGHW�� 'LH� =HOOHQ�

ZXUGHQ� LQ� .U\RU|KUFKHQ� SLSHWWLHUW� XQG� ]XQlFKVW� I�U� ��� 0LQXWHQ� LQ� GHQ�

.�KOVFKUDQN�JHVWHOOW��EHYRU�VLH�EHL� �����&�HLQJHIURUHQ�ZXUGHQ���%HL�HLQHP�7HLO�

GHU� 3UREHQ� ZXUGHQ� QRFK� ��� 0LOOLRQHQ� =HOOHQ� DOV� =HOOSHOOHW� HLQJHIURUHQ�� 'LH�

3%0&V�ZXUGHQ�HLQPDO�LQ�GHU�:RFKH�I�U�GLH�HQGJ�OWLJH�/DJHUXQJ�LQ�HLQHQ������&�

*HIULHUVFKUDQN�JHEUDFKW���

�

������� �*HZLQQXQJ�YRQ�6HUXP�
�

'LH� ]ZHL� 6HUXPU|KUFKHQ� PLW� MH� ���� PO� %OXW� ZXUGHQ� EHL� ���� J� XQG� ��&� PLW�

QLHGULJVWHU� %UHPVVWXIH� I�U� ��� 0LQXWHQ� ]HQWULIXJLHUW�� 'DQDFK� NRQQWHQ� MH� �� PO�

6HUXP�DESLSHWWLHUW�ZHUGHQ�XQG�LQ���.U\RU|KUFKHQ�EHL�����&�HLQJHIURUHQ�ZHUGHQ���

�

������� ,Q�YLWUR�7�=HOO�6WLPXODWLRQ��
�

6RZRKO�PLW� GHQ� =HOOHQ� GHV� 6HQWLQHO� /\PSKNQRWHQV� DOV� DXFK�PLW� GHQ�3%0&V�

ZXUGH� HLQH� 7�=HOO� 6WLPXODWLRQ� QDFK� HLQHP� HWDEOLHUWHQ� 3URWRNROO� GXUFKJHI�KUW�

�%HUQHU�HW�DO����������'LH�=HOOVXVSHQVLRQ�DXV�GHP�/\PSKNQRWHQ�ZXUGH�DP�7DJ�

GHU�3UREHQJHZLQQXQJ�]XQlFKVW�DXI����PO�PLW�3%6�DXIJHI�OOW�XQG�I�U����0LQXWHQ�

EHL� ���� J� ]HQWULIXJLHUW�� 'DV� QDFK� $ENLSSHQ� GHV� hEHUVWDQGHV� YHUEOHLEHQGH�

=HOOSHOOHW�ZXUGH�LQ����PO�1lKPHGLXP�UHVXVSHQGLHUW�XQG�DXI�HLQHU����:HOO�3ODWWH�

DXVJHVlW��0LW�GHQ�3%0&V�ZXUGH�ZLH�]XYRU�EHVFKULHEHQ�YRUJHJDQJHQ��'LH�=HOOHQ�

ZXUGHQ�ZlKUHQG�GHU�JHVDPWHQ�=HLW�EHL����&�XQG����&2��LQNXELHUW��(V�ZXUGHQ��

IDOOV�GLH�6XVSHQVLRQ�VHKU�]HOOUHLFK�ZDU�����0LOOLRQHQ�=HOOHQ�DXVJHVlW�����0LOOLRQHQ�

=HOOHQ�DOV�=HOOSHOOHW�EHL� ����&�HLQJHIURUHQ�XQG�DOOH�ZHLWHUHQ�=HOOHQ� LQ�&U\RVWRU�

&6�������0LOOLRQHQ�=HOOHQ�SUR�PO��HUVW�EHL�����&�HLQJHIURUHQ�XQG�OHW]WHQGOLFK�EHL�

�����&�JHODJHUW���

�



� Ϯϵ�

��������� 7DJ���–�6WLPXODWLRQ��
�

$P� QlFKVWHQ� 7DJ� HUIROJWH� GLH� 6WLPXODWLRQ� PLW� YLHU� SURWHLQVSDQQHQGHQ�

3HSWLGSRROV� �*O\NRSURWHLQ� ����� 0HODQ� $�� 7\URVLQDVH� XQG� 753����� $OV�

3RVLWLYNRQWUROOH� GLHQWH� HLQ� &()�3RRO� �&09�� (%9�� ,QIOXHQ]D�� XQG� DOV�

1HJDWLYNRQWUROOH�GDV�1lKUPHGLXP��)�U�GLH�6WLPXODWLRQ�ZXUGH�DXV�MHGHP�:HOO���

PO� HQWIHUQW�� RKQH� GDEHL� GLH� DP� %RGHQ� GHV� :HOOV� EHILQGOLFKH� =HOOVFKLFKW� ]X�

EHU�KUHQ�� XQG� ZLHGHU� �PO� GHU� 3HSWLGSRROV�� GLH� ]XYRU� LQ� 1lKUPHGLXP� JHO|VW�

ZXUGHQ��KLQ]XJHI�JW���

�

��������� 7DJ�����–�:HFKVHO�GHV�,96�0HGLXPV��
�

(V� HUIROJWH� �EHU� ��� 7DJH� HLQH� ([SDQVLRQ� GHU� UHDNWLYHQ� 7�=HOOHQ� PLWWHOV�

,QWHUOHXNLQ����,/�����'DI�U�IDQG�DOOH���7DJH�HLQ�:HFKVHO�GHV�,96�0HGLXPV�VWDWW��

(V� ZXUGH� ��PO� SUR�:HOO� DESLSHWWLHUW� XQG� HUQHXW� �PO� 0HGLXP��PLW� ���� �O� ,/���

YHUVHW]W��KLQ]XJHI�JW���

�

��������� 7DJ����–�5HVWLPXODWLRQ�
�

$Q� 7DJ� ��� ZXUGH� GLH� 5HVWLPXODWLRQ� GXUFKJHI�KUW�� 'DI�U� ZXUGH� HLQH� IULVFKH�

)ODVFKH�530,������PLW� ��PO�3HQLFLOOLQ�6WUHSWRP\FLQ� �3�6�� JHQXW]W��'LH�=HOOHQ�

ZXUGHQ� DXV� GHQ� :HOOV� HQWIHUQW� XQG� LQ� ��� PO� )DOFRQ� 7XEHV� WUDQVIHULHUW�� ,P�

$QVFKOXVV�HUIROJWH�HLQH�:DVFKXQJ�PLW�MH���PO�530,�����3�6�XQG�HLQH�,QNXEDWLRQ�

LQ���PO�530,����3�6�I�U����0LQXWHQ�EHL����&�����&2���'DQDFK�ZXUGH�I�U���

0LQXWHQ�EHL�����J�XQG���&�]HQWULIXJLHUW��GHU�hEHUVWDQG�VR�HQWIHUQW��GDVV�PD[LPDO�

�����O� YHUEOLHEHQ�XQG�GLHVHV�9ROXPHQ� LQ� HLQH����:HOO�3ODWWH� SLSHWWLHUW��1DFK�

HUQHXWHU�=HQWULIXJDWLRQ� �����J����&����PLQ��XQG�$EVFK�WWHQ�GHV�hEHUVWDQGHV��

ZDV�LP�:HLWHUHQ�EHL�MHGHU�=HQWULIXJDWLRQ�JHVFKDK��ZXUGHQ������O�GHU�3HSWLGSRROV�

LQ� ,96�0HGLXP� JHO|VW� KLQ]XJHJHEHQ�� $X�HUGHP� ZXUGH� %UHIHOGLQ� $� LQ� HLQHU�

.RQ]HQWUDWLRQ�YRQ������O�SUR������O�,96�0HGLXP�YHUG�QQW�XQG�GDYRQ������O�SUR�



� ϯϬ�

:HOO� ]XJHI�JW�� ,P� )ROJHQGHQ� ZXUGHQ� GLH� =HOOHQ� I�U� �� K� EHL� ���&�� ��� &2��

LQNXELHUW�� $OV� 1lFKVWHV� ZXUGH�� QDFK� HLQHU� :DVFKXQJ� PLW� ���� �O� 3%6� XQG�

=HQWULIXJDWLRQ�����J����&����PLQ���HLQH�9LDELOLWlWVIlUEXQJ�PLWWHOV�=RPELH�$TXD™��

YRQ�ZHOFKHP���O�LQ������O�3%6�JHJHEHQ�ZXUGH��GXUFKJHI�KUW��ZRUDXI�VLFK�HLQH�

,QNXEDWLRQ�I�U����0LQXWHQ�EHL���&�DQVFKORVV��'DQQ�ZXUGHQ������O�)$&6�3XIIHU�

�3%6��P0�('7$������1D1�����%6$��SUR�:HOO�KLQ]XJHJHEHQ��JHIROJW�YRQ�

HLQHU�ZHLWHUHQ�=HQWULIXJDWLRQ������J����&����PLQ����

�

��������� 2EHUIOlFKHQIlUEXQJ�
�

)�U� GLH� 2EHUIOlFKHQIlUEXQJ� ZXUGHQ� GLH� PLW� )OXRUHV]HQ]IDUEVWRII� PDUNLHUWHQ�

$QWLN|USHU� &'��$3&�&\��� &'��3(�&\��� &'��3HU&3� XQG� &'��/�),7&� LP�

9HUKlOWQLV� ������ XQG� &'��5$�%9���� LP� 9HUKlOWQLV� ������ LQ� )$&6�3XIIHU�

UHVXVSHQGLHUW��'DYRQ�ZXUGHQ�����O�SUR�:HOO�KLQ]XJHI�JW�XQG�GLH�=HOOHQ�I�U����

0LQXWHQ�EHL���&�LP�'XQNHOQ�LQNXELHUW��(V�IROJWH�HLQH�:DVFKXQJ�PLW������O�)$&6�

3XIIHU�PLW�DQVFKOLH�HQGHU�=HQWULIXJDWLRQ������J����&����PLQ����

�

��������� 3HUPHDELOLVDWLRQ��
�

'HU�QlFKVWH�6FKULWW�ZDU�GLH�)L[LHUXQJ�GHU�=HOOHQ��'DI�U�ZXUGHQ�MH������O�HLQHU�

)L[LHUXQJVO|VXQJ� KLQ]XJHJHEHQ�� 1DFK� ��� 0LQXWHQ� ,QNXEDWLRQ� EHL� ��&� LP�

.�KOVFKUDQN�IROJWH�HLQH�=HQWULIXJDWLRQ������J����&����PLQ���)�U�GHQ�3HUP�3XIIHU�

ZXUGHQ������O�&\WR�)DVW�3HUP�:DVK�6ROXWLRQ���;�DXI���PO�YROOHQWVDO]WHV�:DVVHU�

DXIJHI�OOW�� 'LH� =HOOHQ� ZXUGHQ� PLW� MH� ���� �O� GLHVHV� 3XIIHUV� JHZDVFKHQ� XQG�

]HQWULIXJLHUW������J����&����PLQ����

�

��������� ,QWUD]HOOXOlUH�)lUEXQJ�
�

)�U�GLH�LQWUD]HOOXOlUH�)lUEXQJ�ZXUGHQ�GLH�$QWLN|USHU�,)1��3(�XQG�71)��$3&�

LP�9HUKlOWQLV�������LQ�3HUP�3XIIHU�UHVXVSHQGLHUW��'DYRQ�ZXUGHQ�����O�SUR�:HOO�



� ϯϭ�

KLQ]XJHI�JW�XQG�GLH�3ODWWH�I�U�HLQH�6WXQGH�EHL���&�LQNXELHUW��'DQDFK�HUIROJWHQ���

=HQWULIXJDWLRQHQ������J����&����PLQ��XQG�GD]ZLVFKHQ�MHZHLOV�HLQH�:DVFKXQJ��PLW�

�����O�3HUP�3XIIHU�XQG�PLW������O�)$&6�3XIIHU��'LH�=HOOHQ�ZXUGHQ�DOV�/HW]WHV�LQ�

���� �O� )$&6�3XIIHU� UHVXVSHQGLHUW� XQG� ELV� ]XP� QlFKVWHQ� 7DJ� EHL� ��&� LP�

.�KOVFKUDQN�JHODJHUW��

�

������� 3KlQRW\SLVLHUXQJ�PLWWHOV�'XUFKIOXVV]\WRPHWULH�
�

$P�7DJ�QDFK�GHU�5HVWLPXODWLRQ�HUIROJWH�GLH�3KlQRW\SLVLHUXQJ�GHU�=HOOHQ�PLWWHOV�

'XUFKIOXVV]\WRPHWULH�� 'DI�U� ZXUGH� GDV� 'XUFKIOXVV]\WRPHWHU� &\WHN�� $XURUD�

YHUZHQGHW���

�

������� *DWLQJ�6WUDWHJLH�GHU�'XUFKIOXVV]\WRPHWULH�
�

)�U�GDV�*DWLQJ�ZXUGHQ�MHZHLOV�GLH�3UREHQ��GLH�QXU�PLW�0HGLXP�VWLPXOLHUW�ZXUGHQ��

KHUDQJH]RJHQ��=XHUVW�ZXUGHQ�GXUFK�%HWUDFKWXQJ�GHV�)RUZDUGV�XQG�6LGHZDUGV�

6FDWWHUV� GLH� /\PSKR]\WHQ� JHJDWHW�� ZRUDXIKLQ�DXV� GLHVHU� 3RSXODWLRQ� QRFK�GLH�

=HOOHQ��GLH�QLFKW�HLQ]HOQ�GXUFK�GDV�'XUFKIOXVV]\WRPHWHU�IORVVHQ��DXVJHVFKORVVHQ�

ZXUGHQ��$OV�1lFKVWHV�ZXUGHQ�GLH�GXUFK�=RPELH�$TXD�JHIlUEWHQ�WRWHQ�=HOOHQ�

DXVVRUWLHUW��$XV�GHQ� OHEHQGHQ�=HOOHQ�ZXUGHQ�GDQQ�GLH�=HOOHQ��GLH�&'��SRVLWLY�

XQG� &'��5$� QHJDWLY� ZDUHQ�� DOV� QLFKW�QDLYH� 7�=HOOHQ� HUPLWWHOW�� ,P� $QVFKOXVV�

ZXUGHQ�GLHVH� LQ�&'��XQG�&'��SRVLWLYH�7�=HOOHQ�HLQJHWHLOW��9RQ�EHLGHQ�GLHVHU�

3RSXODWLRQHQ� ZXUGHQ� QXQ� GLH� =HOOHQ� EHWUDFKWHW�� GLH� 71)�� XQG� ,1)��

DXVJHVFK�WWHW�KDEHQ��=XVlW]OLFK�ZXUGH�EHL�GHQ�&'���7�=HOOHQ�QRFK� LQ�&'���

/LJDQG�SRVLWLYH�XQG�QHJDWLYH�7�=HOOHQ�XQWHUVFKLHGHQ��(V�ZXUGH�VLFK�YRU�DOOHP�DXI�

,1)��&'��5$�� XQG� ,1)��71)�&'��5$�� =HOOHQ� DOV� 1DFKZHLV� HLQHU�

VWDWWJHIXQGHQHQ�,PPXQDQWZRUW�IRNXVVLHUW��'DEHL�ZXUGH�HLQH�5HDNWLRQ�DOV�SRVLWLY�

JHZHUWHW�� VREDOG� EHL� �� 3UR]HQW� GLHVHU� 7�=HOOHQ� HLQH� 6HNUHWLRQ� HUIROJWH�� ,P�

ZHLWHUHQ�9HUODXI�VWHOOW�VLFK�DXFK�GHU�$QWHLO�GHU�QDLYHQ�7�=HOOHQ�DOV� LQWHUHVVDQW�

KHUDXV��ZHVZHJHQ�HLQ�ZHLWHUHV�*DWH�I�U�&'��&'��5$��=HOOHQ�JHVHW]W�ZXUGH��



� ϯϮ�

'LHVH� =HOOHQ� ZXUGHQ� GDQQ�� ZLH� I�U� GLH� &'��&'��5$�� 7�=HOOHQ� EHUHLWV�

EHVFKULHEHQ��ZHLWHU�DXIJHWHLOW��'D�VLFK�MHGHV�:HOO�HWZDV�LQ�GHQ�:HUWHQ�I�U�QDLYH�

XQG�QLFKW�QDLYH�7�=HOOHQ�XQWHUVFKLHG��ZXUGH�MHZHLOV�GHU�GXUFKVFKQLWWOLFKH�$QWHLO�

I�U�HLQHQ�/.�EH]LHKXQJVZHLVH�HLQH�3%0&�3UREH�EHUHFKQHW�XQG�]XU�$XVZHUWXQJ�

KHUDQJH]RJHQ��

�

������� 7XPRUGLFNH�XQG�8O]HUDWLRQ�
�

,P�:HLWHUHQ�ZXUGH�DXFK�GLH�7XPRUGLFNH�GHU�0HODQRPH�PLWHLQEH]RJHQ��*HPl��

GHU� $-&&� ����� ZXUGHQ� GLH� 7XPRUH� GHQ� 7XPRUVWDGLHQ� ���� ]XJHRUGQHW�

�/HLWOLQLHQSURJUDPP�2QNRORJLH� �'HXWVFKH�.UHEVJHVHOOVFKDIW�� ������� (V�ZXUGH�

HEHQIDOOV�HUIDVVW��RE�HLQH�8O]HUDWLRQ�GHV�7XPRUV�YRUODJ�RGHU�QLFKW���

$EELOGXQJ����%HLVSLHO�*DWLQJ�6WUDWHJLH�/.���������0HGLXP��YRQ�OLQNV�REHQ�QDFK�UHFKWV�XQWHQ��$OOH�/\PSKR]\WHQ�
→(LQ]HOQH�=HOOHQ�→�/HEHQGH�=HOOHQ�→�1LFKW��QDLYH�7�=HOOHQ�→�&'���XQG�&'���=HOOHQ�→&'���/LJDQG�����=HOOHQ→�
,1)�71)�SURGX]LHUHQGH�&'���=HOOHQ�→�,1)�71)�&'���=HOOHQ�

�



� ϯϯ�

��� (UJHEQLVVH�
�

,P� =HLWUDXP� YRQ� 0lU]� ELV� $XJXVW� ����� ZXUGHQ� LQ� GHU� 8QLYHUVLWlWVKDXWNOLQLN�

7�ELQJHQ� YRQ� ��� 0HODQRP� 3DWLHQWHQ� =HOOSUREHQ� DXV� 61/� JHVDPPHOW� XQG�

DXVJHZHUWHW�� %HL� ��� ������ GLHVHU� 3DWLHQWHQ� NRQQWH� ]XVlW]OLFK� HLQH� YHQ|VH�

%OXWHQWQDKPH�PLW�QDFKIROJHQGHU�,VRODWLRQ�YRQ�3%0&V�XQG�6HUXP�HUIROJHQ��:LH�

DXV� $EELOGXQJ� �� HUVLFKWOLFK� LVW�� NRQQWH� QLFKW� EHL� DOOHQ� GHU� LQVJHVDPW� ���

JHVDPPHOWHQ�/.�DXFK�HLQH�7�=HOO�6WLPXODWLRQ�GXUFKJHI�KUW�ZHUGHQ��9RQ���/.�

�������� JDE� HV� QXU� 3UREHQ� PLW� �� ����0LR� =HOOHQ�� 9RQ� GLHVHQ� ZXUGHQ� NHLQH�

=HOONXOWXUHQ�DQJHOHJW��,P�=HLWUDXP�YRP������������ELV�������������PXVVWHQ���

��������NXOWLYLHUWH�3UREHQ�DXIJUXQG�HLQHV�SUlDQDO\WLVFKHQ�3UREOHPV�YHUZRUIHQ�

ZHUGHQ�� ,P� 5DKPHQ� GHU� /\PSKNQRWHQSUlSDUDWLRQ� NDP� HV� GDEHL� ]X� HLQHU�

3LO]NRQWDPLQDWLRQ� GLHVHU� 3UREHQ�� VR� GDVV� VLH� QLFKW� PHKU� ]XU� 6WLPXODWLRQ�

YHUZHQGHW�ZHUGHQ�NRQQWHQ����/\PSKNQRWHQ��������PXVVWH�QDFKWUlJOLFK�DXV�GHU�

:HUWXQJ�HQWIHUQW�ZHUGHQ��GD�VLFK�GLH�XUVSU�QJOLFKH�'LDJQRVH�HLQHV�0HODQRPV�

]X�GHU�HLQHV�3ODWWHQHSLWKHO�.DU]LQRPV�lQGHUWH�XQG�GHU�3DWLHQW�VRPLW�QLFKW�PHKU�

I�U�GLHVH�6WXGLH�JHHLJQHW�ZDU��(LQ�ZHLWHUHU�/\PSKNQRWHQ��������IORVV�DXIJUXQG�

YRQ� HLQHU� VHKU� JHULQJHQ� =HOO]DKO� QLFKW� PLW� LQ� GLH� $XVZHUWXQJ� HLQ�� GD� GLH�

(UJHEQLVVH� GHU� 6WLPXODWLRQ� GDGXUFK� QLFKW� DOV� UHSUlVHQWDWLY� DQ]XVHKHQ� VLQG��

VRGDVV� YRQ� GLHVHP� 3DWLHQWHQ� QXU� GLH� 3%0&V� EHWUDFKWHW� ZXUGHQ�� 6R� ZXUGH�

OHW]WHQGOLFK� EHL� ��� /.� 3UREHQ� �������� XQG� ��� 3%0&� 3UREHQ� HLQH� 7�=HOO�

6WLPXODWLRQ� GXUFKJHI�KUW� XQG� DXVJHZHUWHW�� ,Q� $EELOGXQJ� �� ZXUGHQ� GLH�

YHUVFKLHGHQHQ� 3DWLHQWHQ��/\PSKNQRWHQNULWHULHQ� DXIJHWUDJHQ�� 'DI�U� ZXUGHQ�

$OWHU�� *HVFKOHFKW�� 7XPRUDUW�� 8O]HUDWLRQ�� 7XPRUGLFNH�� %5$)�6WDWXV� XQG� GLH�

(UJHEQLVVH� GHU� /',� XQG� 3DWKRORJLH� KLQVLFKWOLFK� GHV� %HIDOOV� GHU� 6/1� YRQ�

7XPRU]HOOHQ�HUPLWWHOW���



� ϯϰ�

�

�

�
$EELOGXQJ����=XVWDQGHNRPPHQ�GHU�DXVJHZHUWHWHQ�3UREHQDQ]DKO�

<ƌŝƚĞƌŝƵŵ �ŶǌĂŚů
ŵŝƚƚůĞƌĞƐ��ůƚĞƌͲ�:ĂŚƌĞ�;^ƉĂŶŶĞͿ ϲϭ͕ϯ�;ϮϲͲϴϲͿ
'ĞƐĐŚůĞĐŚƚ�;йͿ
ǁ ϭϰ�;ϯϱͿ
ŵ� Ϯϲ�;ϲϱͿ
dƵŵŽƌĂƌƚ�;йͿ
^^D Ϯϰ�;ϲϬͿ
�>D ϯ�;ϳ͕ϱͿ
ED ϲ�;ϭϱͿ
>DD Ϭ�;ϬͿ
�DD Ϯ�;ϱͿ
ĂŶĚĞƌĞ ϰ�;ϭϬͿ
ƵŶďĞŬĂŶŶƚ ϭ�;Ϯ͕ϱͿ
hůǌĞƌĂƚŝŽŶ�;йͿ
ũĂ ϵ�;ϮϮ͕ϱͿ
ŶĞŝŶ ϯϭ�;ϳϳ͕ϱͿ
dƵŵŽƌĚŝĐŬĞ
dϭ ϰ�;ϭϬͿ
dϮ ϮϬ�;ϱϬͿ
dϯ ϭϭ�;Ϯϳ͕ϱͿ
dϰ ϱ�;ϭϮ͕ϱͿ
�Z�&Ͳ^ƚĂƚƵƐ
ŵƵƚŝĞƌƚ ϱ�;ϭϭ͕ϭͿ
tŝůĚƚǇƉ ϱ�;ϭϭ͕ϭͿ
ƵŶďĞŬĂŶŶƚ ϯϱ�;ϳϳ͕ϴͿ
><�WĂƚŚŽ�;йͿ
ƉŽƐ ϭ�;Ϯ͕ϮͿ
ŶĞŐ ϰϰ�;ϵϳ͕ϴͿ
><�>�/�;йͿ
ƉŽƐ ϱ�;ϭϭͿ
ŶĞŐ ϰϬ�;ϴϵͿ
$EELOGXQJ����3DWLHQWHQ��/\PSKNQRWHQNULWHULHQ�



� ϯϱ�

����� (UJHEQLVVH�GHU�'XUFKIOXVV]\WRPHWULH�
�

������� +lXILJNHLW�GHU�0HODQR]\WHQGLIIHUHQ]LHUXQJVDQWLJHQH�
�

,Q�GHU�'XUFKIOXVV]\WRPHWULH�ZXUGH�GDV�$XIWUHWHQ�HLQHU� ,PPXQDQWZRUW�DXI�HLQH�

]HKQWlJLJH� 7�=HOOVWLPXODWLRQ� PLW� SRUWHLQVSDQQHQGHQ� 3HSWLGSRROV� YRQ� GHQ�

0HODQR]\WHQGLIIHUHQ]LHUXQJVDQWLJHQHQ�JS�����0HODQ�$��7\URVLQDVH�XQG�753����

VRZLH�HLQHP�&()�3RRO�DOV�3RVLWLYNRQWUROOH��JHPHVVHQ��,Q�GHQ�$EELOGXQJHQ���XQG�

��VLQG�GLH�(UJHEQLVVH�GHU�6WLPXODWLRQHQ� MHZHLOV� I�U�&'���XQG�&'���7�=HOOHQ�

GDUJHVWHOOW��$X�HUGHP�ZXUGH�I�U�MHGHQ�/.�DXFK�GLH�7XPRUGLFNH�GHV�0HODQRPV�

XQG�GHU�%HIDOO�GHV�/.�PLW�7XPRU]HOOHQ�PLWHLQEH]RJHQ���

�

��������� &'���7�/\PSKR]\WHQ�
�

%HL� GHQ�&'���=HOOHQ� ULHI� GLH�3RVLWLYNRQWUROOH�PLWWHOV�&()�3RRO� EHL� ������GHU�

3%0&V�XQG�EHL� �������GHU� /.�HLQH�5HDNWLRQ�KHUYRU��'DV�0'$��DXI� GDV�GLH�

PHLVWHQ�&'���7�=HOOHQ�GHU�3%0&V���������XQG�GHU�/.�=HOOHQ���������UHDJLHUWHQ��

ZDU�753����'LH�7\URVLQDVH�HU]HXJWH�EHL�����GHU�3%0&V�XQG�EHL�������GHU�/.�

HLQH�,PPXQDQWZRUW��%HL�������GHU�PLW�JS����VWLPXOLHUWHQ�3%0&V�XQG�EHL�������

GHU�61/�SURGX]LHUWHQ�!���GHU�=HOOHQ�,1)��'XUFK�HLQH�6WLPXODWLRQ�PLW�0HODQ�$�

NRQQWH� OHGLJOLFK� EHL� ������ GHU� 3%0&V� HLQH�5HDNWLRQ� QDFKJHZLHVHQ�ZHUGHQ��

.HLQHU�GHU�&'���7�=HOOHQ�GHU�61/�UHDJLHUWH�DXI�0HODQ�$��'LH�&'���7�=HOOHQ�

]HLJWHQ�LP�9HUJOHLFK�]X�GHQ�&'���LQVJHVDPW�KlXILJHU�HLQH�,PPXQUHDNWLRQ��'DEHL�

ZDUHQ�LQVEHVRQGHUH�GLH�3%0&V�GHU�3DWLHQWHQ�GHXWOLFK�UHDNWLYHU��DOV�GLH�=HOOHQ�

DXV�GHQ�61/��(V�ILHO�DX�HUGHP�DXI��GDVV�EHL�������GHU�3%0&V�HLQH�5HDNWLRQ�

DXI�PHKUHUH�$QWLJHQH�JHPHVVHQ�ZHUGHQ�NRQQWH��%HL�GHQ�=HOOHQ�GHU�/.�ZDU�GLHV�

QXU�EHL������GHU�)DOO��(LQ�=XVDPPHQKDQJ�]ZLVFKHQ�GHQ�$NWLYLHUXQJHQ�GXUFK�

0'$V�LP�6/1�XQG�LQ�GHQ�3%0&V�NRQQWH�QLFKW�HUNDQQW�ZHUGHQ��

�



� ϯϲ�

�

�

�

$EELOGXQJ����REHQ�OLQNV��%HLVSLHO�5HDNWLRQ�YRQ�&'���7�=HOOHQ�GHU�3%0&V�YRQ�/.�����DXI�0HODQ�$��UHFKWV��%HLVSLHO�
5HDNWLRQ�YRQ�&'���7�=HOOHQ�GHV�/.�����DXI�7\URVLQDVH��XQWHQ��%HLVSLHO�5HDNWLRQ�YRQ�&'���7�=HOOHQ�GHU�3%0&V�YRQ�/.�
���DXI�JS�����0HODQ�$�XQG�7\URVLQDVH�

$EELOGXQJ����1HJDWLYNRQWUROOHQ�PLW�6WLPXODWLRQ�QXU�GXUFK�GDV�0HGLXP�YRQ�/����3%0&V��/������XQG�/���3%0&V�DXV�
$EELOGXQJ���]XP�$XVVFKOXVV�HLQHU�6SRQWDQVHNUHWLRQ��



� ϯϳ�

��������� &'���7�/\PSKR]\WHQ�
�

9RQ�GHQ�&'���7�=HOOHQ�GHU�3%0&V�UHDJLHUWHQ�������XQG�GHU�61/�������DXI�

GLH�3RVLWLYNRQWUROOH�GXUFK�6WLPXODWLRQ�PLW�GHP�&()�3RRO��ZREHL�GLH�5HDNWLRQHQ�

PHLVW�GHXWOLFKHU�ZDUHQ��DOV�GLH�EHL�GHQ�&'���=HOOHQ��������GHU�3%0&V�ZXUGHQ�

GXUFK�JS����XQG�����GXUFK�753���DNWLYLHUW��JHIROJW�YRQ�������GXUFK�0HODQ�$�

XQG�������GXUFK�7\URVLQDVH��'LH�=HOOHQ�GHU�6/1�ZXUGHQ�]X������GXUFK�JS�����

]X������GXUFK�753���XQG�]X�MHZHLOV������GXUFK�7\URVLQDVH�XQG�GXUFK�0HODQ�$�

]XU� ,1)�3URGXNWLRQ� DQJHUHJW�� $XFK� ZHQQ� GLH� $Q]DKO� DQ� JHPHVVHQHQ�

,PPXQUHDNWLRQHQ� DXI� HLQH� 6WLPXODWLRQ� PLW� 0'$V� EHL� GHQ� &'��� 7�=HOOHQ�

LQVJHVDPW� K|KHU� ZDU�� ]HLJWH� VLFK� EHL� DOOHLQLJHU� %HWUDFKWXQJ� GHU� 6/1� HLQH�

lKQOLFKH�+lXILJNHLW��$XFK�EHL�GHQ�&'���7�/\PSKR]\WHQ�]HLFKQHWH�VLFK�EHL�GHQ�

3%0&V� LQ� PHKU� )lOOHQ� HLQH� ,PPXQUHDNWLRQ� DE�� DOV� EHL� GHQ� /.� =HOOHQ�� (LQH�

$NWLYLHUXQJ�GXUFK�PHKUHUH�0'$V�ZXUGH�OHGLJOLFK�EHL�������GHU�3%0&V�HUUHLFKW��

$XFK� EHL� GHQ� &'��� 7�=HOOHQ� VWHOOWH� VLFK� NHLQ� =XVDPPHQKDQJ� ]ZLVFKHQ� GHQ�

5HDNWLRQHQ�LP�6/1�XQG�LQ�GHQ�3%0&V�KHUDXV���

�

�

$EELOGXQJ����OLQNV�%HLVSLHO�5HDNWLRQ�&'���7�=HOOHQ�GHU�3%0&V�YRQ�/.�����DXI�0HODQ�$��UHFKWV�%HLVSLHO�
5HDNWLRQ�YRQ�&'���7�=HOOHQ�GHV�/.����DXI�7\URVLQDVH�



� ϯϴ�

������� 6WDWXV�GHV�6HQWLQHO�/\PSKNQRWHQV�
�

%HL�MHGHP�3DWLHQWHQ�ZXUGH�GXUFK�%HWUDFKWXQJ�GHU�(UJHEQLVVH�GHU�/',�XQG�GHU�

SDWKRORJLVFKHQ�8QWHUVXFKXQJ�GHU�61/��EHUSU�IW��RE�LQ�GLHVHQ�7XPRU]HOOHQ�GHV�

0HODQRPV�JHIXQGHQ�ZHUGHQ�NRQQWHQ�RGHU�QLFKW��8QWHU�GHQ�HLQJHVFKORVVHQHQ�

6/1�EHIDQGHQ�VLFK��ZLH�DXFK�LQ�GHQ�$EELOGXQJHQ���XQG���HUNHQQWOLFK�������������

GLH� VLFK� DOV� YRQ� 7XPRU]HOOHQ� EHIDOOHQ� KHUDXVVWHOOWHQ�� %HL� GHQ� �EULJHQ� ��� /.�

�������� NRQQWH� NHLQ� 0HODQRP� HLQGHXWLJ� QDFKJHZLHVHQ� ZHUGHQ�� %HL� NHLQHP�

GLHVHU�SRVLWLYHQ�6/1�NRQQWH�HLQH�$NWLYLHUXQJ�GXUFK�GLH�6WLPXODWLRQ�PLW�GHQ�0'$V�

KHUYRUJHUXIHQ�ZHUGHQ��9RQ�GUHL� ������GHU�3DWLHQWHQ�PLW� SRVLWLYHP�/.�6WDWXV�

NRQQWHQ�3%0&V�JHZRQQHQ�ZHUGHQ��,Q�DOOHQ�GUHL�3UREHQ�UHDJLHUWHQ�GLH�&'���7�

=HOOHQ�DXI�7\URVLQDVH�XQG�LQ�]ZHL�)lOOHQ�DXI�753����'LH�&'���7�=HOOHQ�]HLJWHQ�

VLFK�QXU�LQ�HLQHP�)DOO�GXUFK�7\URVLQDVH�DNWLYLHUEDU��



� ϯϵ�

��ďďŝůĚƵŶŐ�ϳ͗�OLQNV��&'����,QI���&'��5$��7�=HOOHQ�QDFK�7�=HOOVWLPXODWLRQ�PLW�
SURWHLQVSDQQHQGHQ�3HSWLGSRROV�YRQ�JS�����0HODQ�$��7\URVLQDVH��753���XQG�&()�LQ�
3UR]HQW��5HFKWV��3RVLWLYLWlW�GHV�61/�I�U�7XPRU]HOOHQ�XQG�7XPRUGLFNH�LQ�7�6WDGLHQ�



� ϰϬ�

� �

�

$EELOGXQJ����OLQNV��&'����,QI���&'��5$��7�=HOOHQ�QDFK�7�=HOOVWLPXODWLRQ�PLW�
SURWHLQVSDQQHQGHQ�3HSWLGSRROV�YRQ�JS�����0HODQ�$��7\URVLQDVH��753���XQG�&()�LQ�
3UR]HQW��5HFKWV��3RVLWLYLWlW�GHV�61/�I�U�7XPRU]HOOHQ�XQG�7XPRUGLFNH�LQ�7�6WDGLHQ�



� ϰϭ�

������� 7XPRUGLFNH�XQG�8O]HUDWLRQ�
�

,Q�GHQ�$EELOGXQJHQ���XQG���ZXUGH�]XGHP�GLH�7XPRUGLFNH�GDUJHVWHOOW��$X�HUGHP�

ZXUGH� HUIDVVW�� RE� HLQH� 8O]HUDWLRQ� GHV� 7XPRUV� YRUODJ� RGHU� QLFKW�� %HL� ��� /.�

��������ZDU�GHU�3ULPlUWXPRU�XO]HULHUW��EHL����/.���������ODJ�EHL�GHP�0HODQRP�

NHLQH� 8O]HUDWLRQ� YRU�� $EELOGXQJ� �� ]HLJW�� ]X� ZHOFKHQ� 7XPRUVWDGLHQ� GLH�

3ULPlUWXPRUH�GHU�6/1�]XJHRUGQHW�ZXUGHQ����6/1�VWDPPWHQ�YRQ�3DWLHQWHQ�PLW�

7��7XPRUHQ�����6/1�YRQ�7��7XPRUHQ�����6/1�YRQ�7��7XPRUHQ�XQG���6/1�YRQ�

7��7XPRUSDWLHQWHQ��

�

$EELOGXQJ����=XRUGQXQJ�GHU�MHZHLOLJHQ�7�6WDGLHQ�]X�GHQ�6/1�LQ�3UR]HQW�

�

(V�JDE���������5HDNWLRQHQ�GHU�&'���7�=HOOHQ�DXI�HLQ�0'$��GLH�&()�.RQWUROOH�

DXVJHQRPPHQ�� GLH� LQ� /.� SDVVLHUWHQ�� GLH� ]X� HLQHP� 7XPRU� PLW� 7�6WDGLXP� ��

]XJHRUGQHW�ZXUGHQ�� 6WDGLXP� �� XQG� �� IROJWHQ�PLW� MH� ������� GHU� JHPHVVHQHQ�

5HDNWLRQHQ��,P�H[DNWHQ�7HVW�QDFK�)LVKHU�HUJLEW�GLHV�HLQHQ�S�:HUW�YRQ�������XQG�

VRPLW� NHLQHQ� VLJQLILNDQWHQ� 8QWHUVFKLHG� ]ZLVFKHQ� GHQ� 5HDNWLRQHQ� XQG� GHQ�

YHUVFKLHGHQHQ� 7XPRUVWDGLHQ�� $XFK� EHL� GHQ� ]XJHK|ULJHQ� &'��� 7�=HOOHQ� GHU�

3%0&V�NRQQWHQ�GLH�PHLVWHQ�,PPXQUHDNWLRQHQ��QlPOLFK�������������LQ�6/1�YRQ�

7XPRUHQ�GHV�7�6WDGLXP����JHIROJW�YRQ�6WDGLXP������������EHREDFKWHW�ZHUGHQ��

ϲ

Ϯϯ

ϭϮ

ϰ

Ϭ

ϱ

ϭϬ

ϭϱ

ϮϬ

Ϯϱ

ϭ Ϯ ϯ ϰ
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]D
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7�6WDGLXP�GHV�0HODQRPV

6/1�XQG�7�6WDGLXP�GHU�]XJHK|ULJHQ�0HODQRPH



� ϰϮ�

%HL�GHQ�&'���7�=HOOHQ�DXV�GHQ�/.�ZXUGHQ�GLH�PHLVWHQ�$NWLYLHUXQJHQ���������LQ�

VROFKHQ�YRQ�7��7XPRUHQ�JHPHVVHQ��DQVRQVWHQ�]HLJWH�VLFK�HLQH�DXVJHJOLFKHQH�

SUR]HQWXDOH�9HUWHLOXQJ�GHU�5HDNWLRQHQ��������LQ�/.�YRQ�7��XQG�MH��������LQ�/.�

YRQ�7��XQG�7���� ,P�H[DNWHQ�7HVW�QDFK�)LVKHU�]HLJWH�VLFK� LP�7��6WDGLXP�HLQH�

K|KHUH� $Q]DKO� DQ� 5HDNWLRQHQ�� DOV� VWDWLVWLVFK� ]X� HUZDUWHQ� ZDU�� 0LW� HLQHP�

6LJQLILNDQ]QLYHDX�YRQ�������LVW�GLHVHV�(UJHEQLV�VWDWLVWLVFK�VLJQLILNDQW��$OOHUGLQJV�

NDQQ�DXIJUXQG�GHU�JHULQJHQ�3UREHQDQ]DKO�XQG�GHU�XQWHUVFKLHGOLFKHQ�+lXILJNHLW�

GHU� 7�6WDGLHQ� NHLQH� VWDWLVWLVFK� VLJQLILNDQWH� .RUUHODWLRQ� QDFKJHZLHVHQ�ZHUGHQ��

����GHU�,PPXQDQWZRUWHQ�EHL�GHQ�&'���3%0&V�IDQGHQ�VLFK�LQ�GHQ�6WDGLHQ���

XQG���������� LQ�6WDGLXP���XQG������ LQ�7��/.��/HGLJOLFK���6/1�������HLQHV�

3DWLHQWHQ� PLW� XO]HULHUWHP� 7XPRU� ]HLJWH� HLQH� ,PPXQUHDNWLRQ� GHU� &'��� 7�

/\PSKR]\WHQ�DXI�HLQH�6WLPXODWLRQ�PLW�JS�����

�

�

�

�

$EELOGXQJ�����6WDWLVWLVFKHU�9HUJOHLFK�GHU�5HDNWLRQHQ�DXI�0'$V�LQ�/.�YRQ�7��7��7XPRUHQ�GHU�
&'���7�=HOOHQ�



� ϰϯ�

�

�

$EELOGXQJ������6WDWLVWLVFKHU�9HUJOHLFK�GHU�5HDNWLRQHQ�DXI�0'$V�LQ�/.�YRQ�7��7��7XPRUHQ�GHU�&'���7�
=HOOHQ�

� �



� ϰϰ�

����� 9LDELOLWlW�GHU�=HOOHQ�
�

��

$EELOGXQJ�����'XUFKVFKQLWWOLFKH�9LDELOLWlW�GHU�/.�=HOOHQ��OLQNV��XQG�GHU�3%0&V��UHFKWV��LQ�3UR]HQW�



� ϰϱ�
$EELOGXQJ�����9HUJOHLFK�GXUFKVFKQLWWOLFKH�$Q]DKO�&'���&'���&'��5$��7�/\PSKR]\WHQ�LQ�GHQ�6/1�QDFK�7�=HOOVWLPXODWLRQ�PLW�
SURWHLQVSDQQHQGHQ�3HSWLGSRROV�

'LH�$EELOGXQJ����]HLJW��GDVV�VLFK�GLH�9LDELOLWlW�]ZLVFKHQ�GHQ�/.�=HOOHQ�XQG�GHQ�

3%0&V�WHLOZHLVH�GHXWOLFK�XQWHUVFKLHG��ZREHL�VLFK�EHL�GHQ�3%0&V�LQ�GHQ�PHLVWHQ�

)lOOHQ�HLQH�K|KHUH�9LDELOLWlW�DE]HLFKQHWH��%HL�DOOHLQLJHU�%HWUDFKWXQJ�GHU�=HOOHQ�

DXV�GHQ�6/1� ILHO�DXI��GDVV�GLH�$Q]DKO�GHU�QDFK�]HKQWlJLJHU�6WLPXODWLRQ�QRFK�

OHEHQGHQ�=HOOHQ�VHKU�YDULDEHO�ZDU��'D�VHOEVW�XQWHU�GHQ�PLW�GHQ�YHUVFKLHGHQHQ�

3HSWLGSRROV�VWLPXOLHUWHQ�=HOOHQ� LQQHUKDOE�HLQHV�/.�8QWHUVFKLHGH� LQ�GHU�$Q]DKO�

GHU� OHEHQGHQ� =HOOHQ� DXIJHZLHVHQ� ZXUGHQ�� ZXUGH� I�U� MHGHQ� /.� GLH�

GXUFKVFKQLWWOLFKH�9LDELOLWlW� EHUHFKQHW� XQG� LQ�$EELOGXQJ����GDUJHVWHOOW��(V�ZLUG�

HEHQIDOOV�GHXWOLFK��GDVV�DXFK�LQ�YHUVFKLHGHQHQ�/.�GHV�JOHLFKHQ�3DWLHQWHQ��ZLH�LQ�

$EELOGXQJ����EHLVSLHOVZHLVH�/.������������XQG�������HLQH�YDULDEOH�$Q]DKO�DQ�

OHEHQGHQ� XQG� WRWHQ� =HOOHQ� EHILQGHQ� NDQQ�� 'LH� 3%0&V�� I�U� GLH� DXFK� HLQH�

GXUFKVFKQLWWOLFKH� 9LDELOLWlW� EHUHFKQHW� ZXUGH�� YDULLHUWHQ� LQ� GLHVHU� +LQVLFKW�

LQVJHVDPW�YLHO�ZHQLJHU��ZDV�LQ�$EELOGXQJ����HEHQIDOOV�GHXWOLFK�ZLUG��

�

����� $Q]DKO� &'��&'��� 7�/\PSKR]\WHQ� LQ� /\PSKNQRWHQ� XQG�
3%0&V�

�

,Q� GHQ� $EELOGXQJHQ� ��� XQG� ��� ZXUGH� GLH� GXUFKVFKQLWWOLFKH� $Q]DKO� GHU�

&'���&'���7�=HOOHQ�GDUJHVWHOOW���

�



� ϰϲ�

�

'DEHL�ILHO�DXI��GDVV�VLFK�VRZRKO�LQ�GHQ�/.��DOV�DXFK�LQ�GHQ�3%0&�3UREHQ��QDFK�

���WlJLJHU�7�=HOOVWLPXODWLRQ�PLW�GHQ�0'$V�LQ�GHQ�PHLVWHQ�)lOOHQ�GHXWOLFK�PHKU�

&'��� 7�/\PSKR]\WHQ� EHIDQGHQ�� ,QVEHVRQGHUH� XQWHU� GHQ� 6/1� YDULLHUWH� GLH�

$Q]DKO�DQ�&'���XQG�&'���7�=HOOHQ�VWDUN��ZREHL�GLH�GHU�&'���LQ�DOOHQ�/.�JU|�HU�

ZDU��%HL�GHQ�3%0&V�HQWKLHOWHQ�������GHU�3UREHQ�PHKU�&'���7�/\PSKR]\WHQ�

XQG�EHL��������EHUZRJ�GHU�$QWHLO�GHU�&'���7�=HOOHQ���

�

����� 9HUKlOWQLV�&'��&'��5$��&'��&'��5$��7�/\PSKR]\WHQ�LQ�
/\PSKNQRWHQ�XQG�3%0&V�

�

'LH� $EELOGXQJ� ��� ]HLJW� GHQ� GXUFKVFKQLWWOLFKHQ� SUR]HQWXDOHQ� $QWHLO� GHU�

&'��&'��5$��7�=HOOHQ� LP�9HUKlOWQLV�]X�GHQ�&'��&'��5$��7�=HOOHQ� LQ�GHQ�

/\PSKNQRWHQ�XQG�GHQ�3%0&V�LQ��'DEHL�]HLFKQHWH�VLFK��LQVEHVRQGHUH�XQWHU�GHQ�

3%0&V��PLW�:HUWHQ�]ZLVFKHQ�����XQG�����GXUFKVFKQLWWOLFK�HLQ�K|KHUHU�$QWHLO�

DQ�QLFKW�QDLYHQ�7�=HOOHQ�DE��$XFK� LQ�GHQ�EHWUDFKWHWHQ�/.�3UREHQ�IDQGHQ�VLFK�

�

ϭϯ�

$EELOGXQJ�����9HUJOHLFK�GXUFKVFKQLWWOLFKH�$Q]DKO�GHU�&'���&'���&'��5$��7�/\PSKR]\WHQ�LQ�GHQ�3%0&V�QDFK�7�
=HOOVWLPXODWLRQ�PLW�SURWHLQVSDQQHQGHQ�3HSWLGSRROV�



� ϰϳ�

PHKU�QLFKW�QDLYH�DOV�QDLYH�7�=HOOHQ��ZREHL�VLFK�PLW�:HUWHQ�YRQ�����ELV�����HLQH�

HWZDV�ZHLWHUH� 9HUWHLOXQJ� ]HLJWH�� DOV� EHL� GHQ�3%0&V�� %HL� GHQ�3DWLHQWHQ�� YRQ�

GHQHQ�PHKUHUH� /.�DXVJHZHUWHW� ZXUGHQ��ZDU� GDV� 9HUKlOWQLV� GHU� YHUJOLFKHQHQ�

=HOOW\SHQ�VWHWV�VHKU�lKQOLFK�LQ�GHQ�MHZHLOLJHQ�/.���

�

�

����� 8QWHUVFKLHGOLFKH�/RNDOLVDWLRQ�GHU�/\PSKNQRWHQ�
�

8QWHU�GHQ�LQ�GLH�6WXGLH�HLQJHVFKORVVHQHQ�/\PSKNQRWHQ�EHIDQGHQ�VLFK����D[LOOlUH�

/.� ���� ��� XQG� ��� /.� ������� GLH� GHQ� 3DWLHQWHQ� DXV� GHU� /HLVWH� HQWQRPPHQ�

ZXUGHQ�� (V� VROOWH� �EHUSU�IW� ZHUGHQ�� RE� VLFK� GLH� =HOOHQ� LQ� GHQ� YHUVFKLHGHQ�

ORNDOLVLHUWHQ� /.� � EH]�JOLFK� LKUHV� 5HDNWLRQVYHUKDOWHQV� XQWHUVFKLHGHQ�� 'DEHL�

ZXUGH�HUVW�GLH�&()�.RQWUROOH�DOOHLQH�XQG�GDQQ�DXFK�GLH�5HDNWLRQ�GHU�=HOOHQ�HLQHV�

/.V� DXI� PLQGHVWHQV� HLQHV� GHU� 0'$V�� DX�HU� GHU� 3RVLWLYNRQWUROOH�� PLW� GHQHQ�

VWLPXOLHUW�ZXUGH��EHWUDFKWHW��(LQ�9HUJOHLFK�GHU�$NWLYLHUXQJHQ�LQ�GHQ�/.�GXUFK�GLH�

&()�.RQWUROOH�]HLJW��GDVV�GLHVH�LQ�GHQ�D[LOOlUHQ�/.�EHL�GHQ�&'���7�=HOOHQ�EHL�

$EELOGXQJ�����GXUFKVFKQLWWOLFKHU�$QWHLO�&'��&'��5$��7�=HOOHQ�LQ�/.�XQG�3%0&V�LQ�3UR]HQW�LP�9HUKlOWQLV�
]X�GHQ�&'��&'��5$��7�=HOOHQ�



� ϰϴ�

������ XQG� GHQ� &'��� 7�=HOOHQ� EHL� ������ HUIROJUHLFK� ZDU�� ,Q� GHQ�

/HLVWHQO\PSKNQRWHQ�UHDJLHUWHQ�QXU������GHU�/.�PLW�HLQHU� ,1)�3URGXNWLRQ�GHU�

&'��� XQG� ���� GHU� /.� PLW� HLQHU� ,1)� 3URGXNWLRQ� GHU� &'��� 7�=HOOHQ�� ,P�

VWDWLVWLVFKHQ�9HUJOHLFK�PLWWHOV� H[DNWHP�7HVW� QDFK�)LVKHU� HUJDEHQ� VLFK� I�U� GLH�

&'��� HLQ� S�:HUW� YRQ� ������ XQG� I�U� GLH� &'��� YRQ� ������� %HL� HLQHP�

6LJQLILNDQ]QLYHDX�YRQ������VLQG�VRPLW�EHL�GHU�&()�.RQWUROOH�NHLQH�VLJQLILNDQWHQ�

8QWHUVFKLHGH�I�U�GLH�$NWLYLHUXQJ�LQ�D[LOOlUHQ�XQG�/HLVWHQ�/.�]X�EHREDFKWHQ��8P�

GLH�$NWLYLHUXQJHQ�GXUFK�GLH�0'$V�DQ�GHQ�YHUVFKLHGHQHQ�/RNDOLVDWLRQHQ�JHQDXHU�

]X�XQWHUVXFKHQ��ZXUGH�HEHQIDOOV�HLQ�H[DNWHU�7HVW�QDFK�)LVKHU�GXUFKJHI�KUW���0LW�

S�:HUWHQ�YRQ�������EHL�GHQ�&'���7�]HOOHQ�XQG�������EHL�GHQ�&'���7�=HOOHQ�

NRQQWHQ� EHL� HLQHP� 6LJQLILNDQ]QLYHDX� YRQ� ����� HEHQIDOOV� NHLQH� VLJQLILNDQWHQ�

8QWHUVFKLHGH� ]ZLVFKHQ� GHQ� /.� DXV� GHU� $[LOOD� XQG� GHU� /HLVWH� QDFKJHZLHVHQ�

ZHUGHQ��'LH�(UJHEQLVVH�ZXUGHQ�DXFK�LQ�GHQ�$EELOGXQJHQ�������GDUJHVWHOOW���



� ϰϵ�

�

�

$EELOGXQJ�����6WDWLVWLVFKHU�9HUJOHLFK�GHU�&()�.RQWUROOH�LQ�/.�GHU�/HLVWH�XQG�$[LOOD�
&'���7�=HOOHQ�

$EELOGXQJ�����6WDWLVWLVFKHU�9HUJOHLFK�GHU�&()�.RQWUROOH�LQ�/.�GHU�/HLVWH�XQG�$[LOOD�&'���7�
=HOOHQ�



� ϱϬ�

�

�

$EELOGXQJ�����6WDWLVWLVFKHU�9HUJOHLFK�GHU�5HDNWLRQHQ�DXI�PLQGHVWHQV�HLQ�0'$�
LQ�/.�GHU�/HLVWH�XQG�$[LOOD�&'���7�=HOOHQ�

$EELOGXQJ�����6WDWLVWLVFKHU�9HUJOHLFK�GHU�5HDNWLRQHQ�DXI�PLQGHVWHQV�HLQ�0'$�LQ�/.�
GHU�/HLVWH�XQG�$[LOOD�&'���7�=HOOHQ�



� ϱϭ�

����� 8QWHUVFKLHGH�LQ�/\PSKNQRWHQ�GHVVHOEHQ�3DWLHQWHQ�
�

,Q� �� )lOOHQ� ZXUGHQ� EHL� HLQHP� 3DWLHQWHQ� PHKU� DOV� HLQ� /.� HQWIHUQW� XQG�

DQVFKOLH�HQG�VWLPXOLHUW��%HL���3DWLHQWHQ�JLEW�HV�(UJHEQLVVH�YRQ���XQG�EHL�HLQHP�

VRJDU�YRQ���/.��.HLQH�GHU�]XVDPPHQJHK|ULJHQ�/.�]HLJWHQ�5HDNWLRQHQ�DXI�GLH�

JOHLFKHQ�0'$V���

�

� �

�

�

$EELOGXQJ�����%HLVSLHO�/.������XQG������YRP�JOHLFKHQ�3DWLHQWHQ��OLQNV�NHLQH�$NWLYLHUXQJ�GXUFK�753����UHFKWV�
$NWLYLHUXQJ�GHU�&'���7�=HOOHQ�GXUFK�753���



� ϱϮ�

��� 'LVNXVVLRQ�
�

'LH� GXUFKJHI�KUWH� 6WXGLH� ]HLJWH�� GDVV� VLFK� SULQ]LSLHOO� GXUFK� HLQH� 7�=HOO�

6WLPXODWLRQ�PLW�GHQ�0'$V�JS�����0HODQ�$��7\URVLQDVH�XQG�753���LQ�=HOOHQ�DXV�

6/1�YRQ�0HODQRP�3DWLHQWHQ�XQG�GHQ�GD]XJHK|ULJHQ�3%0&V�,PPXQUHDNWLRQHQ�

QDFKZHLVHQ�ODVVHQ��'LHV�EHVWlWLJW�GLH�LQ�GHU�/LWHUDWXU�EHUHLWV�KlXILJ�EHVFKULHEHQH�

$QQDKPH�� GDVV� 0HODQRP� =HOOHQ� $QWLJHQH� SUlVHQWLHUHQ�� GLH� YRQ� GHQ� 7�

/\PSKR]\WHQ�GHV�,PPXQV\VWHPV�HUNDQQW�ZHUGHQ�N|QQHQ� �+DHQ�HW�DO����������

(LQH�6WXGLH�GHXWHWH�]XGHP�DQ��GDVV�VLFK�LQ�%DUULHUHVWHOOHQ�GHV�,PPXQV\VWHPV��

ZLH� EHLVSLHOVZHLVH� LQ� /.�� VRJHQDQQWH� UHVLGHQW�PHPRU\� 7�=HOOHQ� �750��

DXIKDOWHQ��GLH�HLQH�5ROOH�EHL��GHU�,PPXQDQWZRUW�VSLHOHQ��3RRQ�HW�DO����������$XFK�

XQVHUH� (UJHEQLVVH� ]HLJHQ�� GDVV� VLFK� 7�=HOOHQ�� GLH� $QWLJHQH� ZLHGHUHUNHQQHQ�

N|QQHQ��LQ�6/1�YRQ�0HODQRP�3DWLHQWHQ�EHILQGHQ��(V�ZlUH�VHKU�LQWHUHVVDQW�GLHVH�

=HOOHQ�QlKHU�]X�XQWHUVXFKHQ�XQG�]X��EHUSU�IHQ��RE�HV�VLFK�KLHUEHL�XP�VROFKH�

750�KLHOW��'LHV�N|QQWH�PDQ�]XP�%HLVSLHO�GXUFK�HLQH�GXUFKIOXVV]\WRPHWULVFKH�

3KlQRW\SLVLHUXQJ�KHUDXVILQGHQ��'HQQ�750�LQ�PHQVFKOLFKHQ�/.�H[SULPLHUHQ�LQ�

YLHOHQ�)lOOHQ�GHQ�2EHUIOlFKHQPDUNHU�&'���XQG�VLQG�&'����QHJDWLY��6]DER�HW�

DO����������'LH�3RVLWLYNRQWUROOH�LQ�)RUP�HLQHV�&()�3RROV�IXQNWLRQLHUWH�KlXILJHU�EHL�

GHQ�3UREHQ�GHU�3%0&V�XQG�LQVEHVRQGHUH�EHL�GHQ�&'���7�/\PSKR]\WHQ�IDQG�

HLQH� HUK|KWH� ,1)�3URGXNWLRQ� VWDWW�� 9RU� DOOHP� GLH� $NWLYLHUXQJ� GHU� &'���

]\WRWR[LVFKHQ�7�=HOOHQ� VSLHOW� EHNDQQWOLFK� LP�5DKPHQ�HLQHU�9LUXVLQIHNWLRQ�HLQH�

JUR�H� 5ROOH� �6FKXVWHU� DQG� .UHWK�� ������� 'HU� +DXSWJUXQG� I�U� GLH� JHULQJHUH�

6WLPXODWLRQ�GHU�&'���7�=HOOHQ�LVW�DOOHUGLQJV��GDVV�GHU�&()�3RRO�QXU�3HSWLGH�PLW�

+/$�2EHUIOlFKHQPROHN�OHQ�PLW�GHQ�+/$�$��XQG�+/$�%�$QWLJHQHQ�HQWKlOW��'LHVH�

FRGLHUHQ� +/$�.ODVVH� ,� =HOOREHUIOlFKHQUH]HSWRUHQ� XQG� JHK|UHQ� VRPLW� ]X� GHQ�

3HSWLGHQ��GLH�YRQ�&'���7�/\PSKR]\WHQ�HUNDQQW�ZHUGHQ��6RPLW�ZDU�GLH�KlXILJHUH�

$NWLYLHUXQJ� GHU�&'��� 7�=HOOHQ� ]X� HUZDUWHQ�� (V� JDE� DXFK�3UREHQ�� EHL� GHQHQ�

ZHGHU�GLH�6/1�=HOOHQ��QRFK�GLH�3%0&V�DXI�GLH�6WLPXODWLRQ�PLW�&()�UHDJLHUWHQ��

(LQH�P|JOLFKH�8UVDFKH�GDI�U�N|QQWH�VHLQ��GDVV�GHU�&()�3HSWLGSRRO��YRQ�GHP�

LPPHU�HLQLJH�5|KUFKHQ�YRUUlWLJ�PLW�,96�0HGLXP�JHO|VW�ZXUGHQ��PDQFKPDO�QLFKW�

ULFKWLJ� IXQNWLRQLHUWH�� (V� ZlUH� WKHRUHWLVFK� DXFK� GHQNEDU�� GDVV� GHU� 3DWLHQW�

WDWVlFKOLFK�QRFK�NHLQHQ�.RQWDNW�PLW�GHP�&\WRPHJDOLHYLUXV��&09���GHP�(SVWHLQ�



� ϱϯ�

%DUU�9LUXV� �(%9�� RGHU� ,QIOXHQ]D� KDWWH� XQG� GHVZHJHQ� NHLQH� 7�=HOOHQ� DNWLYLHUW�

ZHUGHQ� NRQQWHQ�� �'LH�6HURSUlYDOHQ]� YRQ�&09� LQ�GHU� GHXWVFKHQ�%HY|ONHUXQJ�

EHWUlJW�DEHU�����XQG�GLH�YRQ�(%9�EHL�(UZDFKVHQHQ�!������/DFKPDQQ�HW�DO���

������ :DOWKHU� HW� DO��� ������� 0LW� ,QIOXHQ]D� LQIL]LHUHQ� VLFK� LQ� 'HXWVFKODQG� SUR�

(UNUDQNXQJVZHOOH� ������ GHU� %HY|ONHUXQJ� �%UXGHU�� ������� $XIJUXQG� GLHVHU�

KRKHQ�6HURSUlYDOHQ]HQ�LVW�HV�HKHU�XQZDKUVFKHLQOLFK��GDVV�QRFK�QLH�.RQWDNW�]X�

HLQHP� GLHVHU� (UUHJHU� EHVWDQG�� $X�HUGHP� NRQQWH� LQ� PDQFKHQ� 3UREHQ� HLQH�

$NWLYLHUXQJ�GHV�0HGLXPV�JHPHVVHQ�ZHUGHQ��]X�GHP�HLJHQWOLFK�NHLQH�$QWLJHQH�

KLQ]XJHI�JW�ZXUGHQ��$XFK�KLHUI�U�JLEW�HV�HLQLJH�GHQNEDUH�8UVDFKHQ��'D�GLH�:HOOV�

GHU� ���:HOO� 3ODWWHQ� VHKU� GLFKW� QHEHQHLQDQGHU� OLHJHQ�� NDQQ� HV� WURW]� HUK|KWHU�

9RUVLFKW�EHLP�%HZHJHQ�GHU�3ODWWHQ�XQG�3LSHWWLHUHQ�SDVVLHUHQ��GDVV�7U|SIFKHQ�

HLQHV� DQGHUHQ� :HOOV� LQ� GDV� PLW� 0HGLXP� JHODQJHQ� XQG� VR� HLQH� $NWLYLHUXQJ�

DXVO|VHQ�� (LQH� ,1)�3URGXNWLRQ� LQ� GHU� 1HJDWLYNRQWUROOH� N|QQWH� DXFK� GXUFK�

DQGHUH� $QWLJHQH�� GLH� LP� %OXW� RGHU� GHQ� /.� GHU� 3DWLHQWHQ� ]X� GHP� =HLWSXQNW�

YRUKDQGHQ� ZDUHQ� XQG� QLFKWV� PLW� GHP�0HODQRP� ]X� WXQ� KDWWHQ�� KHUYRUJHUXIHQ�

ZRUGHQ� VHLQ�� 'D� GDV� 0HGLXP� ZlKUHQG� GHV� *DWLQJV� LPPHU� DOV� 5HIHUHQ]�

JHQRPPHQ�ZXUGH�� VROOWHQ�DEHU� DXFK�GLH�(UJHEQLVVH� LQ� GHQ�3UREHQ�PLW� OHLFKW�

DNWLYHP�0HGLXP�DOV�DXVZHUWEDU�DQJHVHKHQ�ZHUGHQ���

�

����� )UHTXHQ]�PHODQR]\WHQGLIIHUHQ]LHUXQJVDQWLJHQ�VSH]LILVFKHU�
7�=HOOHQ�LP�6HQWLQHO�/\PSKNQRWHQ�XQG�3%0&V�

�

'DV�0'$��GDV�EHL�GHQ�&'���7�=HOOHQ�GHU�6/1�DP�KlXILJVWHQ�HLQH�,PPXQDQWZRUW�

DXVO|VWH�� ZDU� 753���� GLFKW� JHIROJW� YRQ� GHU� 7\URVLQDVH�� 'LH� &'��� 7�=HOOHQ�

ZXUGHQ�YRU�DOOHP�GXUFK�GLH�6WLPXODWLRQ�PLW�JS����XQG�753���DNWLYLHUW��%HL�GHQ�

3%0&V�ULHIHQ�YRU�DOOHP�753����7\URVLQDVH�XQG�JS����HLQH�5HDNWLRQ�GHU�&'���

7�=HOOHQ� XQG� JS���� XQG� 753��� HLQH� 5HDNWLRQ� GHU� &'��� 7�=HOOHQ� KHUYRU��

,QVJHVDPW� ZDUHQ� GLH� ,PPXQUHDNWLRQHQ� VHOWHQHU�� DOV� YRUKHU� HUZDUWHW�� 'D� GLH�

0'$V� LQ� GHU� /LWHUDWXU� DOV�� YRQ� HLQHU� 0HKUKHLW� GHU� 0HODQRPH� H[SULPLHUW��

EHVFKULHEHQ�ZHUGHQ��QDKPHQ�ZLU�DQ��KlXILJHU�,PPXQUHDNWLRQHQ�GHU�7�=HOOHQ�]X�

PHVVHQ��%HQODODP�HW�DO����������9RU�DOOHP�JS����XQG�0HODQ�$�ZLUG�QDFKJHVDJW��

YRQ� GHQ� PHLVWHQ� 0HODQRP� =HOOOLQLHQ� H[SULPLHUW� ]X� ZHUGHQ� �.DZDNDPL� DQG�



� ϱϰ�

5RVHQEHUJ�� ������� 'DKHU� ZDU� HV� LUULWLHUHQG�� GDVV� LQVEHVRQGHUH� DXI� HLQH�

6WLPXODWLRQ�PLW�0HODQ�$�QXU��ZHQLJH�3UREHQ�UHDJLHUWHQ��'LH�ELVKHU�YHU|IIHQWOLFKHQ�

(UJHEQLVVH�EH]�JOLFK�GHU�7\URVLQDVH�EH]LHKHQ�VLFK�RIW�DXI�0HVVXQJHQ�DXV�GHP�

%OXW�� 'DEHL� ZLUG� EHVFKULHEHQ�� GDVV� EHL� XQWHU� ���� GHU� 3DWLHQWHQ� 7\URVLQDVH�

P51$� JHIXQGHQ� ZHUGHQ� NRQQWH� �)DUWKPDQQ� HW� DO��� ������� ,Q� XQVHUHU� 6WXGLH�

NRQQWH�EHL� GHQ�&'���7�=HOOHQ�GHU�3%0&V� LQ�����GHU�)lOOH� HLQH�$NWLYLHUXQJ�

GXUFK� GLH� 7\URVLQDVH� EHREDFKWHW� ZHUGHQ�� ZDV� VRPLW� ]X� GHQ� ELVKHULJHQ�

(UNHQQWQLVVHQ�SDVVW��,QWHUHVVDQWHUZHLVH�ZXUGH�753���ELVKHU�DOV�QLFKW�VR�KlXILJ�

YRUNRPPHQGHV� 0'$� EH]HLFKQHW� �$YRJDGUL� HW� DO��� ������� %HL� XQVHUHQ�

%HREDFKWXQJHQ�VWHOOWH�HV�VLFK�DEHU�VRZRKO�LQ�GHQ�6/1��DOV�DXFK�LQ�GHQ�3%0&V�

DOV� GDV�0'$� KHUDXV�� DXI� GDV� GLH�PHLVWHQ� 3UREHQ�PLW� HLQHU� ,1)�3URGXNWLRQ�

UHDJLHUWHQ��8P�QRFK�DXVVDJHNUlIWLJHUH�(UJHEQLVVH�EH]�JOLFK�GHU�)UHTXHQ]�GHU�

YHUVFKLHGHQHQ� 0'$V� ]X� HUKDOWHQ� ]X� HUKDOWHQ�� LVW� HV� VLQQYROO�� PHKU� 6/1� ]X�

DQDO\VLHUHQ��,QVJHVDPW�]HLJWHQ�VLFK�GLH�&'���7�/\PSKR]\WHQ�UHDNWLYHU��DOV�GLH�

&'��� 7�/\PSKR]\WHQ�� $X�HUGHP� OLH�HQ� VLFK� GLH� 3%0&V� GHXWOLFK� KlXILJHU�

DNWLYLHUHQ��DOV�GLH�=HOOHQ�GHU�6/1��(V�ZXUGH�EHUHLWV�GDYRQ�EHULFKWHW��GDVV�VLFK�

750�� GLH� VLFK� LQ� RUWVVSH]LILVFKHQ� *HZHEHQ� DXIKDOWHQ�� YRQ� ]LUNXOLHUHQGHQ�

PHPRU\� 7�=HOOHQ� XQWHUVFKHLGHQ� �3RRQ� HW� DO��� ������� 'DEHL� VROOHQ� GLH� LP�%OXW�

]LUNXOLHUHQGHQ�PHPRU\�7�=HOOHQ�GLVVHPLQLHUWHU�XQG�GLIIHUHQ]LHUWHU�VHLQ��DOV�GLH�

JHZHEHVSH]LILVFKHQ� 750� �3RRQ� HW� DO��� ������� 9LHOOHLFKW� LVW� GLH� KlXILJHU�

JHPHVVHQH�$NWLYLHUXQJ�GXUFK�0'$V�LQ�GHQ�3%0&V�GDUDXI�]XU�FN]XI�KUHQ��GDVV�

GLH�]LUNXOLHUHQGHQ�=HOOHQ�LP�%OXW�DXIJUXQG�LKUHU�K|KHUHQ�([SDQVLRQ�PLW�JU|�HUHU�

:DKUVFKHLQOLFKNHLW�DXI�$QWLJHQH�GHV�7XPRUV�WUHIIHQ��DOV�GLH�7�=HOOHQ��GLH�QXU�LQ�

GHQ�/.�EOHLEHQ��$XFK�XQVHUH�%HREDFKWXQJ��GDVV�GLH�3%0&V�LQ�HLQLJHQ�)lOOHQ�

DXI� PHKU� DOV� HLQ� 0'$� PLW� HLQHU� ,1)�3URGXNWLRQ� UHDJLHUWHQ�� N|QQWH� ]X� GHU�

$QQDKPH�SDVVHQ��GDVV�GLH�]LUNXOLHUHQGHQ�7�=HOOHQ�ZHLWHU� LP�.|USHU�YHUEUHLWHW�

VLQG� XQG� GDPLW� YLHOOHLFKW� DXFK� DXI� PHKUHUH� YHUVFKLHGHQHQ� $QWLJHQH� WUHIIHQ�

N|QQHQ��(LQH�,PPXQDQWZRUW�DXI�PHKU�DOV�HLQ�0'$�NRQQWH�VRZRKO�EHL�)lOOHQ�GHU�

3%0&V��DOV�DXFK�EHL�6/1�EHREDFKWHW�ZHUGHQ��0|JOLFKHUZHLVH� IDQG� LQ�GLHVHQ�

)lOOHQ� HLQH� (SLWRS� $XVZHLWXQJ� VWDWW�� ZDV� EHGHXWHW�� GDVV� 7�=HOOHQ� LP� 9HUODXI�

PHKUHUH�(SLWRSH�HLQHV�$QWLJHQV�RGHU�VRJDU�DQGHUHU�$QWLJHQH�HUNHQQHQ�N|QQHQ��

ZDV�DXFK�EHL�$XWRLPPXQHUNUDQNXQJHQ�HLQH�JUR�H�5ROOH�VSLHOW��9DQGHUOXJW�DQG�



� ϱϱ�

0LOOHU���������'HU�0HFKDQLVPXV�ZXUGH�DXFK�VFKRQ�EHL�0HODQRP�3DWLHQWHQ��GLH�

HLQH�3HSWLGYDN]LQLHUXQJ�HUKLHOWHQ��EHREDFKWHW��+X�HW�DO�����������

�

����� 6WDWXV�GHV�6HQWLQHO�/\PSKNQRWHQV�
�

,Q�NHLQHP�GHU�6/1��LQ�GHQHQ�7XPRU]HOOHQ�JHIXQGHQ�ZHUGHQ�NRQQWHQ��UHDJLHUWHQ�

GLH�7�/\PSKR]\WHQ�DXI�GLH�6WLPXODWLRQ�PLW�GHQ�0'$V��%H]�JOLFK�GHV�6/1�6WDWXV�

ZlUHQ� YHUVFKLHGHQH� 6]HQDULHQ� GHQNEDU�� =XQlFKVW� N|QQWH� HV� VHLQ�� GDVV� HLQ�

0HODQRP� PLW� VHLQHQ� $QWLJHQHQ� NHLQH� ,PPXQUHDNWLRQ� GHU� 7�/\PSKR]\WHQ�

DXVO|VHQ� NRQQWH� XQG� DXFK� QRFK� NHLQH� 7XPRU]HOOHQ� �EHU� GDV� /\PSKV\VWHP�

YHUEUHLWHW�ZXUGHQ��ZDV�]X�HLQHP�QHJDWLYHQ�6/1�6WDWXV�XQG�NHLQHU�5HDNWLRQ�DXI�

GLH�0'$V�LQ�GHQ�6/1�I�KUWH��(EHQVR�P|JOLFK�ZlUH�HV��GDVV�GDV�0HODQRP�]ZDU�

NHLQH�7�=HOODQWZRUW�KHUYRUUXIHQ�NRQQWH��DEHU�LP�6/1�7XPRU]HOOHQ�]X�ILQGHQ�VLQG��

'DGXUFK�HUJlEH�VLFK�HLQ�SRVLWLYHU�6/1�6WDWXV��DEHU�NHLQH�5HDNWLRQHQ�DXI�GLH�

6WLPXODWLRQ�PLW� GHQ�0'$V�� (LQH�ZHLWHUH�2SWLRQ�ZlUH� GLH� 6LWXDWLRQ�� GDVV� GDV�

0HODQRP� GXUFK� VHLQH� 0'$V� EHL� GHQ� 7�/\PSKR]\WHQ� HLQH� ,PPXQUHDNWLRQ�

EHZLUNW�� 9RU� DOOHP� GLH� &'��� ]\WRWR[LVFKHQ� 7�=HOOHQ� N|QQHQ� GDUDXIKLQ�

HUZLHVHQHUPD�HQ� GLH� 7XPRU]HOOHQ� LP� 3ULPlUWXPRU� XQG� JHJHEHQHQIDOOV� DXFK�

7XPRU]HOOHQ� LP�6/1�]HUVW|UHQ� �%UDDWKHQ�HW�DO����������'DGXUFK�NRPPW�HV�]X�

HLQHP�QHJDWLYHQ�6/1�6WDWXV��REZRKO�GXUFK�GLH�7�=HOOVWLPXODWLRQ�PLW�GHQ�0'$V��

7�=HOOHQ�DNWLYLHUW�ZHUGHQ�NRQQWHQ��1RFK�HLQH�$OWHUQDWLYH�ZlUH��GDVV�GHU�7XPRU�

HLQH�7�=HOODQWZRUW� HU]HXJW�� DEHU� WURW]GHP�7XPRU]HOOHQ� LP�6/1�QDFKJHZLHVHQ�

ZHUGHQ�N|QQHQ��0|JOLFKHUZHLVH�NRQQWHQ�LQ�GLHVHQ�)lOOHQ�]ZDU�$QWLJHQH�HUNDQQW��

DEHU� NHLQH� DGlTXDWH� 7XPRUEHNlPSIXQJ� GXUFK� 7�=HOOHQ� DXVJHI�KUW� ZHUGHQ��

'DI�U�VSULFKW�DXFK��GDVV�VLFK� LQ�PDQFKHQ�3%0&�3UREHQ��GLH�]X�3DWLHQWHQ�PLW�

EHIDOOHQHP�6/1�JHK|UWHQ��HLQH�5HDNWLRQ�DXI�GLH�6WLPXODWLRQ�PLW�7\URVLQDVH�XQG�

753���KHUYRUUXIHQ�OLH���'DV�EHGHXWHW��GDVV��7�=HOOHQ�LP�%OXW�YRUKDQGHQ�ZDUHQ��

GLH�VFKRQ�.RQWDNW�PLW�GLHVHQ��YHUPXWOLFK�YRQ�GHQ�0HODQRP�=HOOHQ�H[SULPLHUWHQ�

$QWLJHQHQ��KDWWHQ��'DEHL�KDQGHOWH�HV�VLFK�DOOHUGLQJV�JU|�WHQWHLOV�XP�&'���7�

/\PSKR]\WHQ��GHQHQ�]ZDU�DXFK�HLQH�GLUHNW�DQWLWXPRU|VH�:LUNXQJ�]XJHVSURFKHQ�

ZLUG��7LHW]H���������DEHU�GLH�JU|�HUH�5ROOH�LQ�GHU�GLUHNWHQ�7XPRUWR[L]LWlW�VSLHOHQ�

YHUPXWOLFK�GLH�&'���7�=HOOHQ��3XLJ�6DXV�HW�DO����������'DV�N|QQWH�HLQH�(UNOlUXQJ�
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GDI�U�VHLQ��ZDUXP�GLH�6/1�WURW]�,PPXQUHDNWLRQ�QLFKW�IUHL�YRQ�7XPRU]HOOHQ�ZDUHQ��

(V� ZXUGH� DXFK� VFKRQ� YRQ� /.�0HWDVWDVHQ� EHULFKWHW�� GLH� PLWWHOV� WXPRU�

LQWULQVLVFKHP� ,1)�3URJUDPP��GLH�.RORQLVDWLRQ�GHU�/.�PLW�7XPRU]HOOHQ� I|UGHUQ�

�5HWLFNHU�)O\QQ�HW�DO����������6LH�HQWZLFNHOQ�DXFK�0HFKDQLVPHQ��XP�GHU�7�=HOO�

YHUPLWWHOWHQ� =\WRWR[L]LWlW� ]X� HQWJHKHQ�� ZLH� EHLVSLHOVZHLVH� GLH� ,QGXNWLRQ� YRQ�

DQWLJHQVSH]LILVFKHQ�UHJXODWRULVFKHQ�7�=HOOHQ��5HWLFNHU�)O\QQ�HW�DO����������'LHV�

N|QQWH�HEHQIDOOV�HLQH�5ROOH�JHVSLHOW�KDEHQ��8P�GLH�,PPXQPRGXODWLRQ�LQ�GHQ�6/1�

QRFK� EHVVHU� ]X� YHUVWHKHQ�� VROOWHQ� QRFK� PHKU� 6/1� XQWHU� (LQEH]XJ� GHV� 6/1�

6WDWXV�XQWHUVXFKW�ZHUGHQ��(V�ZlUH�DXFK�LQWHUHVVDQW�ZHLWHU�]X�YHUIROJHQ��ZHOFKH�

GHU� REHQ� DXIJHI�KUWHQ� )lOOH� HKHU� HLQ� 5H]LGLY� EHNRPPHQ� RGHU� HKHU� ]X� HLQHU�

0HWDVWDVLHUXQJ�QHLJHQ��$XFK�GLHV�VROOWH�LQ�ZHLWHUHQ�6WXGLHQ�EHREDFKWHW�ZHUGHQ��

XP�GLH�3URJQRVH�GHV�3DWLHQWHQ�EHVVHU�XQG�IU�KHU�YRUKHUVDJHQ�]X�N|QQHQ��

��

����� .RUUHODWLRQ�PLW�7XPRUGLFNH�XQG�8O]HUDWLRQ��
�

'LH�7XPRUGLFNH�LVW�HLQ�ZLFKWLJHU�SURJQRVWLVFKHU�0DUNHU�I�U�GHQ�%HIDOO�GHV�6/1�

PLW�7XPRU]HOOHQ��+DGGDG�HW�DO����������'DYRQ�DXVJHKHQG�OLHJW�QDKH��GDVV�DXFK�

GLH�:DKUVFKHLQOLFKNHLW��LQ�6/1�0'$�VSH]LILVFKH�7�=HOOHQ�]X�ILQGHQ��SRVLWLY�PLW�

GHU� 7XPRUGLFNH� GHV� 3ULPlUWXPRUV� NRUUHOLHUW�� %HL� GHQ� 6/1� ZDUHQ� LQ� 7�� GLH�

PHLVWHQ�5HDNWLRQHQ�GHU�&'���7�=HOOHQ� DXI� HLQ�0'$�XQG� LQ�7��GHU�&'���7�

=HOOHQ��,P�9HUJOHLFK�GD]X�]HLJWHQ�VLFK�EHL�GHQ�3%0&V�GLH�PHLVWHQ�$NWLYLHUXQJHQ�

LQ� 3UREHQ� YRQ� 7�� XQG� 7�� 3DWLHQWHQ�� 'D� XQWHU� GHQ� 3UREHQ� DEHU� HLQH� VHKU�

XQJOHLFKH�9HUWHLOXQJ��PLW�YLHOHQ�3UREHQ�YRQ�7��7��0HODQRPHQ�XQG�QXU�ZHQLJ�YRQ�

7��7�� 6WDGLHQ�� EHVWDQG�� NDQQ� DXIJUXQG� GLHVHU� (UJHEQLVVH� NHLQH� .RUUHODWLRQ�

]ZLVFKHQ� 7XPRUGLFNH� XQG� GHU� $Q]DKO�0'$� VSH]LILVFKHU� 7�=HOOHQ� LQ� 6/1� XQG�

3%0&V�QDFKJHZLHVHQ�ZHUGHQ��/HGLJOLFK�HLQ�3DWLHQW�PLW�XO]HULHUWHP�3ULPlUWXPRU�

]HLJWH� HLQH� 5HDNWLRQ� DXI� HLQ� 0'$�� VRGDVV� DXFK� GLHVEH]�JOLFK� PLW� GHQ�

YRUOLHJHQGHQ�'DWHQ�NHLQH�YDOLGH�$XVVDJH��EHU�HLQH�.RUUHODWLRQ�JHWURIIHQ�ZHUGHQ�

NDQQ�� (V� LVW� QRWZHQGLJ�� GLH� .RUUHODWLRQ� PLW� GHU� 7XPRUGLFNH� LQ� ZHLWHUHQ�

8QWHUVXFKXQJHQ� ]X� �EHUSU�IHQ�� 'HQQ� � GDUDXV� � XQG� DXV� GHU� .HQQWQLV� GHU�

,PPXQUHDNWLRQHQ� GHU� 0'$� VSH]LILVFKHQ� 7�=HOOHQ� HUJHEHQ� VLFK� QHXH�

,QIRUPDWLRQHQ� EH]�JOLFK� P|JOLFKHU� 7KHUDSLHQ�� 'D]X� ]lKOHQ� EHLVSLHOVZHLVH�
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3HSWLGYDN]LQLHUXQJHQ� PLW� 0'$V�� GLH� HLQH� $NWLYLHUXQJ� XQG� ([SDQVLRQ� YRQ�

DQWLJHQVSH]LILVFKHQ� ]\WRWR[LVFKHQ� 7�]HOOHQ� DXVO|VHQ� VROOHQ� XQG� VFKRQ� VHLW�

HLQLJHU� =HLW� HUIRUVFKW� ZHUGHQ� �-lHJHU� HW� DO��� ������� $XFK� GLH� 7KHUDSLH� GHV�

DGRSWLYHQ�7�=HOO�7UDQVIHUV��EHL�GHP�DQWLJHQVSH]LILVFKH�7,/V��YHUDEUHLFKW�ZHUGHQ��

ZXUGH� EHUHLWV� GLVNXWLHUW� �:X� HW� DO��� ������� =XU� :HLWHUHQWZLFNOXQJ� GLHVHU�

7KHUDSLHQ�LVW�HEHQIDOOV�HLQ�EHVVHUHV�9HUVWlQGQLV�GHU�,PPXQUHDNWLRQHQ�DXI�0'$V�

HUIRUGHUOLFK���

�

����� 9LDELOLWlW�GHU�=HOOHQ�
�

:LH� EHUHLWV� EHVFKULHEHQ�� VWHOOWHQ� VLFK� JUR�H�6FKZDQNXQJHQ� GHU� 9LDELOLWlW� GHU�

XQWHUVXFKWHQ�=HOOHQ�KHUDXV��'DEHL�]HLJWHQ�VLFK�8QWHUVFKLHGH�]ZLVFKHQ�/.�XQG�

3%0&V�� DEHU� DXFK� ]ZLVFKHQ� GHQ� HLQ]HOQHQ� /.�� � 'LH� GXUFKVFKQLWWOLFK� K|KHUH�

$Q]DKO� DQ� OHEHQGHQ� =HOOHQ� LQ� GHQ� 3UREHQ� GHU� 3%0&V�� OlVVW� VLFK� GXUFK� GHQ�

=HLWSXQNW� GHU� $XVVDDW� HUNOlUHQ�� 'LH� 3%0&V� ZXUGHQ� XQPLWWHOEDU� QDFK� GHU�

YHQ|VHQ�%OXWHQWQDKPH� LVROLHUW�XQG� LQ� ,96�1lKUPHGLXP�DXVJHVlW��VRGDVV�KLHU�

NHLQ�JUR�HU�=HOOYHUOXVW�]X�HUZDUWHQ�ZDU��'LH�6/1�NDPHQ�HUVW�DP�7DJ�QDFK�GHU�

RSHUDWLYHQ�(QWIHUQXQJ� LQ�GLH�/',��ZR�VLH�]XQlFKVW�EHDUEHLWHW�ZXUGHQ��'DQDFK�

ZXUGHQ�GLH��EULJHQ�=HOOHQ�GLUHNW�DEJHKROW�XQG�LQ�1lKUPHGLXP�DXVJHVlW��2EZRKO�

GLH�/.�QDFK�(QWQDKPH�VWHWV�LQ�JHHLJQHWHP�0HGLXP�JHODJHUW�ZXUGHQ��VLQG�GXUFK�

GLH� ]HLWOLFKH� 9HU]|JHUXQJ� XQG� � DXFK� GXUFK� GHQ� PHFKDQLVFKHQ� 3UR]HVV� GHU�

'LVDJJUHJDWLRQ��GHU�ZlKUHQG�GHU�/',�GXUFKODXIHQ�ZXUGH��9HUOXVWH�DQ�OHEHQGHQ�

=HOOHQ� XQYHUPHLGOLFK�� 'LH� WHLOZHLVH� GHXWOLFKHQ� 8QWHUVFKLHGH�� GLH� EHL� HLQHP�

9HUJOHLFK� GHU� HLQ]HOQHQ� 6/1� XQWHUHLQDQGHU�� DXIILHOHQ�� ODVVHQ� VLFK� GDGXUFK�

DOOHUGLQJV�QLFKW�YROOVWlQGLJ�HUNOlUHQ��'LH�4XDQWLILNDWLRQ�GHU�=HOO]DKO�HUIROJWH� LP�

5DKPHQ� GHU� 5RXWLQHDXIDUEHLWXQJ� GHU� /.� LQ� GHU� /',�� 'RUW� ZLUG� GLH� =HOO]DKO�

DXWRPDWLVLHUW�PLWWHOV�HLQHV�=HOO]lKOHUV��&RXQWHVV™�YRQ�,QYLWURJHQ��GXUFKJHI�KUW��

WHLOZHLVH� QDFK� 9HUG�QQXQJ� GXUFK� GLH� WHFKQLVFKHQ� $VVLVWHQWLQQHQ�� 'DPLW�

YHUEXQGHQH� 0HVVXQJHQDXLJNHLWHQ� N|QQHQ� HLQH� ZHLWHUH� )HKOHUTXHOOH� VHLQ��

'DUDXV�OlVVW�VLFK�VFKOLH�HQ��GDVV�6FKZDQNXQJHQ�GHU�JHVDPWHQ�=HOO]DKO�LQ�GHQ�

HLQ]HOQHQ�3UREHQ�P|JOLFK�VLQG��GLH�VLFK�GDQQ�DXFK�DXI�GLH�$Q]DKO�DQ�OHEHQGHQ�

=HOOHQ�DXVZLUNHQ�N|QQWHQ��%HL�ZHLWHUHQ�8QWHUVXFKXQJHQ�VROOWH�GDUDXI�JHDFKWHW�



� ϱϴ�

ZHUGHQ��]HLWOLFKH�9HU]|JHUXQJHQ�VR�NXU]�ZLH�P|JOLFK�]X�KDOWHQ��XP�HLQH�KRKH�

9LDELOLWlW�GHU�=HOOHQ�]X�JHQHULHUHQ���

�

����� *HPHVVHQH�=HOO]DKOHQ�
�

������� 9HUKlOWQLV�&'���XQG�&'���7�/\PSKR]\WHQ�
�

(LQH�IU�KHUH�8QWHUVXFKXQJ�]HLJWH��GDVV�VLFK�GLH�*HVDPW]DKO�GHU�7�=HOOHQ�LQ�6/1���

EHL� PHODQR]\WlUHP� %HIDOO�� UHGX]LHUW� �%HUJHU�� ������� %HL� %HWUDFKWXQJ� GHU�

9HUWHLOXQJ�GHU�7�=HOOHQ�VWHOOWH�VLFK�LQ�XQVHUHU�6WXGLH�KHUDXV��GDVV�GLH�$Q]DKO�GHU�

&'���7�=HOOHQ� LQ�DOOHQ�/.�XQG� LQ�GHQ�PHLVWHQ�3%0&V�K|KHU�ZDU��DOV�GLH�GHU�

&'��� 7�=HOOHQ�� ZDV� HLQHU� SK\VLRORJLVFKHQ� 9HUWHLOXQJ� GLHVHU� =HOOSRSXODWLRQHQ�

HQWVSULFKW��,Q�GHU�/LWHUDWXU�ZXUGH�HEHQIDOOV�EHVFKULHEHQ��GDVV�VLFK�GLH�9HUWHLOXQJ�

GHU�&'���XQG�&'���7�=HOOHQ�LQ�6/1�DXFK�EHL�PHODQR]\WlUHP�%HIDOO�QLFKW�lQGHUW�

�%HUJHU�� ������� 'D]X� SDVVHQ� GLH� (UJHEQLVVH�� GLH� KLHU� LQ� GHQ�6/1�JHPHVVHQ�

ZXUGHQ��$XFK�LQ�GHQ�6/1��GLH�VLFK�DOV�YRQ�7XPRU]HOOHQ�HLQHV�0HODQRPV�EHIDOOHQ�

KHUDXVVWHOOWHQ��ZDU�GLH�9HUWHLOXQJ�GHU�&'���XQG�&'���7�=HOOHQ�QLFKW�YHUlQGHUW��

%HL�GHQ�3%0&V�ZDUHQ�GLH���)lOOH��GLH�HLQ�XPJHNHKUWHV�9HUKlOWQLV��DOVR�PHKU�

&'��� 7�=HOOHQ�� DXIZLHVHQ�� PLW� HLQHU� $XVQDKPH� DOOHV� 3UREHQ�� LQ� GHQHQ� HLQH�

$NWLYLHUXQJ� GXUFK�PLQGHVWHQV� HLQHV� GHU�� ]XU� 6WLPXODWLRQ� YHUZHQGHWHQ�� 0'$V�

VWDWWIDQG��(V�KDQGHOWH�VLFK�GDEHL��LQ���GLHVHU�)lOOH�XP�HLQH�JHPHVVHQH�5HDNWLRQ�

GHU�&'���7�=HOOHQ�XQG�QXU�LQ�HLQHP�)DOO�DXFK�XP�HLQH�JHPHVVHQH�5HDNWLRQ�GHU�

&'���7�=HOOHQ��(V�ZlUH�HKHU�]X�HUZDUWHQ�JHZHVHQ��GDVV�HLQH�KRKH�$Q]DKO�DQ�

&'���7�=HOOHQ� LQ�3UREHQ�DXIWULWW�� LQ�GHQHQ�GLHVH�=HOOHQ�HLQ�0'$�HUNDQQW�XQG�

GHVKDOE�VWDUN�H[SDQGLHUW�KDEHQ��'D�LQ�GHQ�)lOOHQ�DEHU�YRU�DOOHP�HLQH�5HDNWLRQ�

GHU�&'���DXI�HLQ�0'$�JHPHVVHQ�ZXUGHQ��ZlUH�HV�GHQNEDU��GDVV�GLH�&'���7�

=HOOHQ�HLQ�$QWLJHQ�HUNDQQW�XQG�GDUDXIKLQ�YHUPHKUW�DXFK�&'���DNWLYLHUW�KDEHQ��

'DV� N|QQWH� GLH� K|KHUH� $Q]DKO� GLHVHU� =HOOSRSXODWLRQ� HUNOlUHQ�� 'DV�

9RUKDQGHQVHLQ�YRQ�&'���7,/�ZLUG�DOV�SURJQRVWLVFK�J�QVWLJHU�)DNWRU�DQJHVHKHQ�

�3LUDV�HW�DO���������0RUULVRQ�HW�DO����������'DKHU�ZlUH�HV�VLFKHUOLFK�LQWHUHVVDQW��

LQ� ZHLWHUHQ� 6WXGLHQ� ]X� XQWHUVXFKHQ�� RE� GLH� 3DWLHQWHQ�� GLH� EHVRQGHUV� KRKH�

=HOO]DKOHQ�DQ�&'���7�=HOOHQ� LQ�/.�XQG�3%0&V�DOOJHPHLQ�XQG�YRU�DOOHP�DXFK�



� ϱϵ�

GLH�� GLH� PHKU� &'��� DOV� &'��� 7�=HOOHQ� LQ� GHQ� 3%0&V� KDWWHQ�� HLQ� EHVVHUHV�

*HVDPW�EHUOHEHQ�DXIZHLVHQ��

�

������� 9HUKlOWQLV�&'���&'��5$��XQG�&'���&'��5$��7�/\PSKR]\WHQ�
�

1LFKW�QXU�GDV�9HUKlOWQLV�YRQ�&'���XQG�&'���7�=HOOHQ�LVW�YRQ�,QWHUHVVH��VRQGHUQ�

DXFK� GDV� 9HUKlOWQLV� YRQ� QDLYHQ� �&'��&'��5$��� XQG� QLFKW� QDLYHQ�

�&'��&'��5$���7�/\PSKR]\WHQ��,Q�HLQLJHQ�ELVKHULJHQ�8QWHUVXFKXQJHQ�VWHOOWH�

VLFK�LQ�6/1��GLH�YRQ�7XPRU]HOOHQ�EHIDOOHQ�ZDUHQ��HLQH�=XQDKPH�GHU�QDLYHQ�7�

=HOOHQ� EHL� $EQDKPH� GHU�*HVDPW]DKO� GHU� 7�=HOOHQ� GDU� �0RUWDULQL� HW� DO��� ������

%HUJHU�� ������� 'HV� :HLWHUHQ� EHVFKUHLEW� HLQH� 6WXGLH�� GDVV� YLHOH� GHU�

]LUNXOLHUHQGHQ�0HODQ�$�VSH]LILVFKH�7�=HOOHQ�HLQHQ�QDLYHQ��&'��5$���3KlQRW\S�

DXIZHLVHQ� �5RPHUR� HW� DO��� ������� (V� ZlUH� GDKHU� GHQNEDU�� GDVV� VLFK� LQ� GHQ�

3UREHQ�� GLH� HLQH� KRKH� $Q]DKO� DQ� QDLYHQ� 7�=HOOHQ� HQWKLHOWHQ�� DXFK� 0HODQ� $�

VSH]LILVFKH�7�=HOOHQ�EHIDQGHQ��'LHV�N|QQWH�DXFK�HLQH�(UNOlUXQJ�GDI�U�VHLQ��GDVV�

LQ� XQVHUHQ� (UJHEQLVVHQ� YHUKlOWQLVPl�LJ� ZHQLJ� 5HDNWLRQHQ� DXI� 0HODQ� $�

JHPHVVHQ�ZXUGHQ��%HL�XQVHUHQ�0HVVXQJHQ�]HLJWH�VLFK�EHL�MHGHP�GHU���6/1��GLH�

QDFKZHLVOLFK�YRQ�7XPRU]HOOHQ�EHIDOOHQ�ZDUHQ��HLQH�$Q]DKO�QLFKW�QDLYHU�7�=HOOHQ��

GLH�GLH�GHU�QDLYHQ�7�=HOOHQ�GHXWOLFK��EHUVWLHJ��'D�HV�DEHU�QXU���GLHVHU�SRVLWLYHQ�

6/1�JDE��NDQQ�PLW�GHQ�'DWHQ�NHLQH�YDOLGH�$XVVDJH�EH]�JOLFK�HLQHU�6WHLJHUXQJ�

GHU� QDLYHQ� 7�=HOO]DKO� JHWURIIHQ�ZHUGHQ��:HQQ�PDQ� VLFK�DEHU� GLH� =DKOHQ� GHV�

SUR]HQWXDOHQ�9HUKlOWQLVVHV� GHU� QDLYHQ� XQG� QLFKW�QDLYHQ� 7�=HOOHQ� GHU� 6/1� LP�

9HUJOHLFK�]X�GHQ�3%0&V�YRU�$XJHQ�KlOW��IlOOW�GXUFKDXV�DXI��GDVV�LQ�GHQ�6/1�HLQ�

GXUFKVFKQLWWOLFK�K|KHUHU�SUR]HQWXDOHU�$QWHLO�GHU�QDLYHQ�7�=HOOHQ�]X�ILQGHQ�LVW��8P�

QRFK�DXVVDJHNUlIWLJHUH�(UJHEQLVVH�]X�HUKDOWHQ��VROOWHQ�QRFK�PHKU�6/1�DXI�LKU�

9HUKlOWQLV�DQ�QDLYHQ�XQG�QLFKW�QDLYHQ�7�=HOOHQ�XQWHUVXFKW�ZHUGHQ��9RU�DOOHP�I�U�

6/1��GLH�YRQ�7XPRU]HOOHQ�EHIDOOHQ�VLQG��ZlUH�GDV�VHKU�LQWHUHVVDQW��

�

����� 8QWHUVFKLHGH� GHU� D[LOOlUHQ� XQG� LQJXLQDOHQ� 6HQWLQHO�
/\PSKNQRWHQ�

�



� ϲϬ�

%H]�JOLFK�GHU��DQ�XQWHUVFKLHGOLFKHQ�/RNDOLVDWLRQHQ�HQWQRPPHQHQ��6/1�NRQQWH��

]XPLQGHVW�I�U�GLH�&()�.RQWUROOH��HLQH�HWZDV�K|KHUH�$Q]DKO�DQ�$NWLYLHUXQJHQ�LQ�

GHQ�D[LOOlUHQ�/.��DOV�LQ�GHQ�/HLVWHQ�/.�EHREDFKWHW�ZHUGHQ��'LH�&'���7�=HOOHQ�

GHU�D[LOOlUHQ�/.�UHDJLHUWHQ� LQ�������XQG�GLH�&'���LQ�������GHU�)lOOH�� ,Q�GHQ�

/HLVWHQ�/.�OLH�HQ�VLFK������GHU�&'���XQG�����GHU�&'���7�=HOOHQ�PLWWHOV�&()�

DNWLYLHUHQ�� 'LHV� N|QQWH� HYHQWXHOO� GDUDQ� OLHJHQ�� GDVV� ]XPLQGHVW� (%9� XQG�

,QIOXHQ]D��9LUHQ�VLQG��GLH�YRU�DOOHP�GHQ�1DVHQ�5DFKHQ�5DXP�DOV�(LQWULWWVSIRUWH�

QXW]HQ��(V�OLHJW�QDKH��GDVV�GLH�D[LOOlUHQ�/.��VFKRQ�ZHJHQ�LKUHU�/RNDOLVDWLRQ��HKHU�

LQ�.RQWDNW�PLW�GLHVHQ�(UUHJHUQ�NRPPHQ�XQG�GLH�7�=HOOHQ�GRUW�VR�DXFK�KlXILJHU�

DXI�GHQ�&()�3RRO�PLW�HLQHU�,1)�3URGXNWLRQ�UHDJLHUHQ��'DVV�(UUHJHU�YRQ�&09��

(%9�XQG�,QIOXHQ]D�DEHU�WURW]GHP�DXFK�YRQ�7�/\PSKR]\WHQ�LQ�/HLVWHQ�/.�HUNDQQW�

ZHUGHQ�� ]HLJHQ� XQVHUH�(UJHEQLVVH�HEHQIDOOV��%H]�JOLFK�GHU�0'$V�HUJDE� VLFK�

NHLQ�8QWHUVFKLHG���

�

����� 0HKUHUH�/\PSKNQRWHQ�GHV�JOHLFKHQ�3DWLHQWHQ�
�

:HQQ�PHKUHUH�/.�HLQHV�3DWLHQWHQ�]XU�9HUI�JXQJ�VWDQGHQ��ZDUHQ�GLHVH�VWHWV�/.�

GHU�JOHLFKHQ�/RNDOLVDWLRQ��$XIJUXQG�GHU�P|JOLFKHQ�$XVEUHLWXQJ�YRQ�7XPRU]HOOHQ�

�EHU� GDV� /\PSKV\VWHP� ODJ� GLH� 9HUPXWXQJ� QDKH�� GDVV� LQ� GHQ� /.�� GLH� HLQHP�

3DWLHQWHQ�HQWIHUQW�ZXUGHQ��DXFK�HLQ�lKQOLFKHV�0XVWHU�DQ� ,PPXQUHDNWLRQHQ�]X�

ILQGHQ� VHL�� 8QVHUH� (UJHEQLVVH� ]HLJWHQ� DOOHUGLQJV�� GDVV� EHL� NHLQHP� GLHVHU�

3DWLHQWHQ�/.�GXUFK�GLH�JOHLFKHQ�0'$V�DNWLYLHUW�ZXUGHQ��$OV�(UNOlUXQJ�GDI�U�ZlUH�

GHQNEDU�� GDVV� GLH� 7XPRU]HOOHQ� GHV� 0HODQRPV� VLFK� QRFK� QLFKW� VR� ZHLW�

DXVJHEUHLWHW� KDWWHQ�� GDVV�DOOH� GHU� HQWIHUQWHQ�/.�EHUHLWV� LQ�.RQWDNW�PLW� GLHVHQ�

NRPPHQ� NRQQWHQ� XQG� VLFK� GHVZHJHQ� GRUW� NHLQH� 0'$� VSH]LILVFKHQ� 7�=HOOHQ�

ILQGHQ� OLH�HQ�� 'HV� :HLWHUHQ� ZXUGH� EHVFKULHEHQ�� GDVV� MHGHV� *HZHEH� VHKU�

XQWHUVFKLHGOLFKH��VSH]LILVFKH�7�=HOOHQ�HQWKlOW�XQG�MHGHU�GUDLQLHUHQGH�/.�GHVKDOE�

DXFK� HLQH� 0LVFKXQJ� GLHVHU� 7�/\PSKR]\WHQ� HQWKDOWHQ� NDQQ�� ZDV� ]X�

XQWHUVFKLHGOLFKHQ�,PPXQUHDNWLRQHQ�I�KUHQ�NDQQ��$WDLGH�HW�DO����������$X�HUGHP�

PXVV�EHGDFKW�ZHUGHQ��GDVV�HV�QXU�YRQ���3DWLHQWHQ�(UJHEQLVVH�PHKUHUHU�/.�JDE��

ZDV�QDW�UOLFK�HLQH�]X�NOHLQH�6WLFKSUREHQJU|�H� LVW��XP�HLQH�YDOLGH�$XVVDJH�]X�



� ϲϭ�

WlWLJHQ��'LH�(UJHEQLVVH�VROOWHQ�EHL�HLQHU�JU|�HUHQ�3DWLHQWHQJUXSSH�XQG�ZHLWHUHQ�

/.��EHUSU�IW�ZHUGHQ��

�

����� /LPLWDWLRQHQ�
�

,Q� GLHVHU� 6WXGLH�ZXUGH� GLH� ,PPXQPRGXODWLRQ� LQ� 6/1� YRQ�0HODQRP�3DWLHQWHQ�

XQWHUVXFKW�� ,P� =HLWUDXP� YRQ� 0lU]�$XJXVW� ����� NRQQWHQ� LQVJHVDPW� ��� /.�

DXVJHZHUWHW�ZHUGHQ��:LH�VFKRQ�]XYRU�EHVFKULHEHQ��ZlUH�HLQH�JU|�HUH�$Q]DKO�

DQ�/.�Q|WLJ��XP�GLH�(UJHEQLVVH�JHQHUDOLVLHUHQ�]X�N|QQHQ��(V�VROOWH�EHL� MHGHP�

3DWLHQWHQ�]XVlW]OLFK�HLQH�YHQ|VH�%OXWHQWQDKPH�HUIROJHQ��'D�GLHV�YRQ�HLQLJHQ�

3DWLHQWHQ�DEJHOHKQW�ZXUGH�RGHU�3DWLHQWHQ�EHUHLWV� IU�K]HLWLJ�HQWODVVHQ�ZRUGHQ�

ZDUHQ�� NRQQWH� GLHV� QXU� EHL� ���� GHU� )lOOH� GXUFKJHI�KUW� ZHUGHQ�� ,Q� ZHLWHUHQ�

6WXGLHQ�VROOWH�YHUVXFKW�ZHUGHQ��EHL�PHKU�3DWLHQWHQ�3%0&V�]XP�9HUJOHLFK�PLW�

GHQ�6/1�=HOOHQ�]X�JHZLQQHQ��'LH�=HLW�YRQ�GHU� ,QIRUPDWLRQ�GHU�/',��GDVV�HLQH�

3UREH�]XU�9HUI�JXQJ�VWDQG��ELV�]XU�$XVVDDW�GHU�=HOOHQ�ZDU�QLFKW� LPPHU�Y|OOLJ�

LGHQWLVFK�� -H� OlQJHU� VLFK� GLHVH� =HLWVSDQQH� JHVWDOWHW�� GHVWR� JHULQJHU� LVW� GLH�

9LDELOLWlW� GHU� =HOOHQ�� 'HVKDOE� VROOWH� GLH� 9HU]|JHUXQJ� VR� JHULQJ� ZLH� P|JOLFK�

JHKDOWHQ�ZHUGHQ��(LQH�ZHLWHUH�(LQVFKUlQNXQJ�VWHOOW�GLH�JHULQJH�$Q]DKO�DQ�6/1��

GLH�YRQ�7XPRU]HOOHQ�EHIDOOHQ�ZDUHQ��GDU��'LHV�ZDUHQ� OHGLJOLFK���)lOOH��ZDV�]X�

ZHQLJ� LVW�� XP� DOOJHPHLQ� J�OWLJH� $XVVDJHQ� �EHU� GDV� 9HUKDOWHQ� YRQ� 0'$�

VSH]LILVFKHQ�7�=HOOHQ�LQ�SRVLWLYHQ�6/1�]X�WUHIIHQ��'DVVHOEH�WULIIW�DXI�$QJDEHQ�]XP�

9HUKDOWHQ� YRQ� PHKUHUHQ� /.� HLQHV� 3DWLHQWHQ� ]X�� $XFK� KLHU� OlVVW� GLH� JHULQJH�

$Q]DKO�DQ�YHUI�JEDUHQ�3UREHQ�QXU�9HUPXWXQJHQ�]X��:HLWHUH�8QWHUVXFKXQJHQ�

PLW�HLQHU�JU|�HUHQ�3UREHQ]DKO�ZlUHQ�DXFK�EH]�JOLFK�GHU�5HDNWLRQVPXVWHU�GHU�

0'$V� LQ� 6/1� XQG�3%0&V� Q|WLJ�� XP� JHQDXHUH� $XVVDJHQ� WUHIIHQ� ]X� N|QQHQ��

$X�HUGHP� NDQQ� PDQ� PLW� GHQ� DNWXHOOHQ� 'DWHQ� QRFK� NHLQH� (UNHQQWQLVVH� LP�

+LQEOLFN� DXI� GDV� *HVDPW�EHUOHEHQ� XQG� GDV� 5LVLNR� I�U� 5H]LGLYH� RGHU� HLQH�

0HWDVWDVLHUXQJ�]LHKHQ��'LH�)lOOH�VROOWHQ�LQ�ZHLWHUHQ�6WXGLHQ�]X�HLQHP�VSlWHUHQ�

=HLWSXQNW� HUQHXW� EHWUDFKWHW� ZHUGHQ�� XP� EHVVHU� ]X� YHUVWHKHQ�� ZHOFKH�

.RQVHTXHQ]HQ� GDV� 9RUNRPPHQ� YRQ� 0'$� VSH]LILVFKHQ� 7�=HOOHQ� LQ� 6/1� XQG�

3%0&V�I�U�GLH�3DWLHQWHQ�KDEHQ��



� ϲϮ�

��� =XVDPPHQIDVVXQJ�
�

'DV�PDOLJQH�0HODQRP�LVW�HLQ�KlXILJHU�YRQ�0HODQR]\WHQ�DXVJHKHQGHU�7XPRU�GHU�

+DXW�� ,Q� GHQ� OHW]WHQ� -DKUHQ� JDE� HV� EHUHLWV� JUR�H� )RUWVFKULWWH� LQ� GHU�

0HODQRPWKHUDSLH��6R�GUlQJHQ�YRU�DOOHP�,PPXQWKHUDSHXWLND�LPPHU�PHKU�DXI�GHQ�

0DUNW�� ,QIROJHGHVVHQ� LVW� HV�ZLFKWLJHU� GHQQ� MH�� GLH� =XVDPPHQKlQJH� ]ZLVFKHQ�

0HODQRP�XQG�,PPXQV\VWHP�QRFK�EHVVHU�]X�YHUVWHKHQ��,Q�GLHVHU�6WXGLH�ZXUGH�

GLH�,PPXQPRGXODWLRQ�LQ�6/1�XQWHUVXFKW��'DI�U�ZXUGH�GLH�+lXILJNHLW�YRQ�0'$�

VSH]LILVFKHQ�7�=HOOHQ�LQ�6/1�XQG�LQ�3%0&V�YRQ�0HODQRP�3DWLHQWHQ�JHPHVVHQ�

XQG� YHUJOLFKHQ�� (V� ZXUGHQ� DX�HUGHP� )DNWRUHQ� ZLH� EHLVSLHOVZHLVH� GLH�

7XPRUGLFNH�XQG�GHU�/.�6WDWXV�PLWHLQEH]RJHQ��'LH�=HOOHQ�ZXUGHQ� LP�5DKPHQ�

HLQHU�7�=HOOVWLPXODWLRQ�PLW�GHQ�0'$V�JS�����0HODQ�$��7\URVLQDVH�XQG�753���

VWLPXOLHUW��'LH�DNWLYLHUWHQ�7�=HOOHQ�ZXUGHQ�PLWWHOV�,/���]XU�([SDQVLRQ�DQJHUHJW��

1DFK� ��� 7DJHQ� HUIROJWH� HLQH� GXUFKIOXVV]\WRPHWULVFKH� 3KlQRW\SLVLHUXQJ� GHU�

=HOOHQ�� (V� NRQQWHQ� 0'$� VSH]LILVFKH� 7�=HOODQWZRUWHQ� LQ� 6/1� XQG� 3%0&V�

QDFKJHZLHVHQ�ZHUGHQ��DP�KlXILJVWHQ�DXI�HLQH�6WLPXODWLRQ�PLW�753���XQG�JS�����

'LH�3%0&V�]HLJWHQ�VLFK�LQVJHVDPW�UHDNWLYHU�DOV�GLH�7�=HOOHQ�GHU�6/1��6RZRKO�

GLH� 5HDNWLRQVPXVWHU� YRQ� &'��� XQG� &'��� 7�/\PSKR]\WHQ� DOV� DXFK� YRQ�

PHKUHUHQ� 6/1� GHVVHOEHQ� 3DWLHQWHQ� ZLHVHQ� HLQLJH� 8QWHUVFKLHGH� DXI�� 8QVHUH�

(UJHEQLVVH� EHVWlWLJHQ�� GDVV� VRZRKO� LQ� 6/1� DOV� DXFK� LQ� 3%0&V�

,PPXQPRGXODWLRQ�VWDWWILQGHW��GLH�VLFK�DEHU�WHLOZHLVH�XQWHUVFKLHGOLFK�GDUVWHOOW��8P�

KHUDXV]XILQGHQ��ZHOFKH�0'$V�LQ�=XNXQIW�DOV�WKHUDSHXWLVFKH�0|JOLFKNHLW�JHQXW]W�

ZHUGHQ� N|QQHQ�� VROOWH� GHUHQ� ,QWHUDNWLRQ� PLW� GHP� ,PPXQV\VWHP� XQG�

LQVEHVRQGHUH�GHQ�7�=HOOHQ�ZHLWHU�HUIRUVFKW�ZHUGHQ���

�

� �
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��� /LWHUDWXUYHU]HLFKQLV�
�

$7$,'(��0��$���.1g33(5��.���&58=�'(�&$6$6��3���8*85��0���(,&.+2))��6���
=28��0���6+$,.+��+���75,9(',��$���*5$)(1��$���<$1*��7���35,1=��,���
2+/6(1��.���*20(=�'(�$*h(52��0���%(,/+$&.��$���+8(+1��-���*$<$��
0���6$/,%$��$��(���*$67(,*(5��*��	�.$67(10h//(5��:��������/\PSKDWLF�
PLJUDWLRQ�RI�XQFRQYHQWLRQDO�7�FHOOV�SURPRWHV�VLWH�VSHFLILF�LPPXQLW\�LQ�GLVWLQFW�
O\PSK�QRGHV��,PPXQLW\����������������H���

$92*$'5,��)���*1-$7,&��6���7$66(//2��-���)526,1$��'���+$1621��1���
/$8'(1%$&+��0���5,77(5��(���0(5*+28%��7���%86$0��.��-��	�
-81*%/87+��$��$��������3URWHLQ�([SUHVVLRQ�$QDO\VLV�RI�0HODQRF\WH�
'LIIHUHQWLDWLRQ�$QWLJHQ�753����$P�-�'HUPDWRSDWKRO�������������

%$..(5��$��%���6&+5(856��0��:���'(�%2(5��$��-���.$:$.$0,��<���526(1%(5*��
6��$���$'(0$��*��-��	�),*'25��&��*��������0HODQRF\WH�OLQHDJH�VSHFLILF�
DQWLJHQ�JS����LV�UHFRJQL]HG�E\�PHODQRPD�GHULYHG�WXPRU�LQILOWUDWLQJ�
O\PSKRF\WHV��-�([S�0HG���������������

%$:'(1��(��*���:$*1(5��7���6&+5g'(5��-���())(51��0���+,1=(��'���1(:/$1'��
/���$775,//��*��+���/((��$��5���(1*(/��6���)5((6721(��'���'(�/,0$�
025(,5$��0���*5(66,(5��(���0&%$,1��1���%$&+(0��$���+$48(��$���'21*��
5���)(5*8621��$��/���(':$5'6��-��-���)(5*8621��3��0���6&2/<(5��5��
$���:,/0277��-��6���-(:(//��&��0���%522.6��$��*���*<25.,��'��(���
3$/(1',5$��8���%('28,��6���:$,7+0$1��-���+2&++(,6(5��.���+g/=(/��0��
	�*(%+$5'7��7��������&'��VXS!���VXS!�7�FHOO�LPPXQLW\�DJDLQVW�FXWDQHRXV�
PHODQRPD�HQFRPSDVVHV�PXOWLIDFHWHG�0+&�,,	�[�����GHSHQGHQW�UHVSRQVHV��
6FLHQFH�,PPXQRORJ\�����HDGL������

%(&.(5��-��&���*(25*,,��6���%5g&.(5��(��%��������,PPXQV\VWHP�XQG�0HODQRP�
>2QOLQH@��$YDLODEOH��KWWSV���ZZZ�RQNRGLQ�GH�H��H������H������H�������WRS�
>$FFHVVHG�����������@��

%(1/$/$0��+���/$%$55,Ê5(��1���/,1$5'��%���'(55e��/���',(=��(���3$1'2/),12��
0��&���%211(9,//(��0��	�-27(5($8��)��������&RPSUHKHQVLYH�DQDO\VLV�RI�
WKH�IUHTXHQF\�RI�UHFRJQLWLRQ�RI�PHODQRPD�DVVRFLDWHG�DQWLJHQ��0$$��E\�&'��
PHODQRPD�LQILOWUDWLQJ�O\PSKRF\WHV��7,/���LPSOLFDWLRQV�IRU�LPPXQRWKHUDS\��(XU�-�
,PPXQRO���������������

%(5*(5��0��������&KDUDNWHULVLHUXQJ�GHU�/\PSKR]\WHQSRSXODWLRQ�LP�
:lFKWHUO\PSKNQRWHQ�EHL�3DWLHQWHQ�PLW�PDOLJQHP�0HODQRP��(EHUKDUG�.DUOV�
8QLYHUVLWlW�7�ELQJHQ��

%(51(5��)���%20=(��'���',(0��6���$/,��2��+���)b66/(5��0���5,1*��6���1,('(5(5��
5���$&.(50$11��&��-���%$80*$(571(5��3���3,.25��1���&58=��&��*���9$1�
'(�9((1��:���$.',6��0���1,.2/$(9��6���/b8%/,��+���=,33(/,86��$���
+$570$11��)���&+(1*��+��:���+g1*(5��*���5(&+(5��0���*2/'0$1��-���
&2==,2��$���)5h+��0���1(()-(6��-���'5,(66(1��&���/8'(:,*��%���
+(*$=<��$��1���-2&+80��:���63(,6(5��'��(��	�)/$7=��/��������$VVRFLDWLRQ�
RI�&KHFNSRLQW�,QKLELWRU�,QGXFHG�7R[LF�(IIHFWV�:LWK�6KDUHG�&DQFHU�DQG�7LVVXH�
$QWLJHQV�LQ�1RQ�6PDOO�&HOO�/XQJ�&DQFHU��-$0$�2QFRO����������������

https://www.onkodin.de/e2/e55749/e55750/e56086/#top


� ϲϰ�

%287526��&���7$5+,1,��$���5287,(5��(���/$0%277(��2���/$'85,(��)��/���
&$5%211(/��)���,==('',1(��+���0$5$%(//(��$���&+$03,$7��6���
%(5'(/28��$���/$12<��(���7(;,(5��0���/,%(1&,8&��&���(**(50217��$��
0���625,$��-��&���0$7(86��&��	�52%(57��&��������6DIHW\�SURILOHV�RI�DQWL�
&7/$���DQG�DQWL�3'���DQWLERGLHV�DORQH�DQG�LQ�FRPELQDWLRQ��1DW�5HY�&OLQ�
2QFRO��������������

%5$$7+(1��/��5���+81*(5��5��(��	�%5$1'��&��8��������>,PPXQRWKHUDS\�LQ�
PDOLJQDQW�PHODQRPD@��=HQWUDOEO�&KLU��������������

%58'(5��'��������,QIOXHQ]D�–�3UlYDOHQ]��%HGHXWXQJ�XQG�,PSOLNDWLRQHQ�I�U�GLH�
3UlYHQWLRQ�XQG�*HVXQGKHLWVI|UGHUXQJ��,Q��7,(0$11��0��	�02+2.80��0��
�HGV���3UlYHQWLRQ�XQG�*HVXQGKHLWVI|UGHUXQJ��%HUOLQ��+HLGHOEHUJ��6SULQJHU�
%HUOLQ�+HLGHOEHUJ��

%85*��*��1���1(67/(��)��	�'800(5��5��������1HXH�(UNHQQWQLVVH�]XP�PDOLJQHQ�
0HODQRP��'WVFK�$U]WHEO�,QWHUQDWLRQDO������$�������

%86$0��.��-��	�-81*%/87+��$��$��������0HODQ�$��D�QHZ�PHODQRF\WLF�GLIIHUHQWLDWLRQ�
PDUNHU��$GY�$QDW�3DWKRO�����������

%<675<1��-��&���5,*(/��'���)5,('0$1��5��-��	�.23)��$��������3URJQRVWLF�
VLJQLILFDQFH�RI�K\SRSLJPHQWDWLRQ�LQ�PDOLJQDQW�PHODQRPD��$UFK�'HUPDWRO�������
��������

&+$30$1��3��%���52%(57��&���/$5.,1��-���+$$1(1��-��%���5,%$6��$���+2**��'���
+$0,'��2���$6&,(572��3��$���7(6725,��$���/25,*$1��3��&���'800(5��5���
6260$1��-��$���)/$+(57<��.��7���&+$1*��,���&2/(0$1��6���&$52��,���
+$86&+,/'��$��	�0&$57+85��*��$��������9HPXUDIHQLE�LQ�SDWLHQWV�ZLWK�
%5$)9����PXWDWLRQ�SRVLWLYH�PHWDVWDWLF�PHODQRPD��ILQDO�RYHUDOO�VXUYLYDO�UHVXOWV�
RI�WKH�UDQGRPL]HG�%5,0���VWXG\��$QQ�2QFRO�����������������

&2&+5$1��$��-��������7KH�SDWKRORJLVW
V�UROH�LQ�VHQWLQHO�O\PSK�QRGH�HYDOXDWLRQ��6HPLQ�
1XFO�0HG������������

(5'$*��*���6&+$()(5��-��7���602/.,1��0��(���'($&21��'��+���6+($��6��0���
'(1*(/��/��7���3$77(5621��-��:��	�6/,1*/8))��&��/���-5�������
,PPXQRW\SH�DQG�,PPXQRKLVWRORJLF�&KDUDFWHULVWLFV�RI�7XPRU�,QILOWUDWLQJ�,PPXQH�
&HOOV�$UH�$VVRFLDWHG�ZLWK�&OLQLFDO�2XWFRPH�LQ�0HWDVWDWLF�0HODQRPD��&DQFHU�
5HVHDUFK�����������������

(5'0$11��)���63,;��&���.$7$/,1,&��$���&+5,67��0���)2/.(576��-���+$160$11��
-���.5$1=+g)(5��.���.81=��%���0$1(*2/'��.���3(1=.2)(5��$���75(0/��
.���92//0(5��*���:(*�5(0(56��6���%$51(6��%���%8770$11�
6&+:(,*(5��1���'$+0��6���),(%,*��-���)5$1.(��0���*8581*�
6&+g1)(/'��,���+$%(5/$1'��-���,0+2))��0���.5$<:,1.(/��.���
67$5.(5��$���921�%(5(1%(5*�*266/(5��3��	�:,(1(&.(��$��������
.UHEV�LQ�'HXWVFKODQG�I�U������������5REHUW�.RFK�,QVWLWXW��

)$57+0$11��%���(%(5/(��-���.5$6$*$.,6��.���*67g771(5��0���:$1*��1���
%,6621��6��	�25)$126��&��(��������57�3&5�IRU�W\URVLQDVH�P51$�SRVLWLYH�
FHOOV�LQ�SHULSKHUDO�EORRG��HYDOXDWLRQ�VWUDWHJ\�DQG�FRUUHODWLRQ�ZLWK�NQRZQ�
SURJQRVWLF�PDUNHUV�LQ�����PHODQRPD�SDWLHQWV��-�,QYHVW�'HUPDWRO��������������



� ϲϱ�

GARBE, C., TERHEYDEN, P., KEILHOLZ, U., KˆLBL, O. & HAUSCHILD, A. 2008. 
7KHUDSLH�GHV�0HODQRPV��'WVFK�$U]WHEO�,QWHUQDWLRQDO����������������

+$''$'��)��)���67$//��$���0(66,1$��-���%52%(,/��$���5$01$7+��(���*/$66��/��)���
&586(��&��:���%(50$1��&��*��	�5(,17*(1��'��6��������7KH�SURJUHVVLRQ�RI�
PHODQRPD�QRGDO�PHWDVWDVLV�LV�GHSHQGHQW�RQ�WXPRU�WKLFNQHVV�RI�WKH�SULPDU\�
OHVLRQ��$QQ�6XUJ�2QFRO������������

+$(1��6��3���/g))/(5��0��:���5$00(16((��+��*��	�%5266$57��3��������
7RZDUGV�QHZ�KRUL]RQV��FKDUDFWHUL]DWLRQ��FODVVLILFDWLRQ�DQG�LPSOLFDWLRQV�RI�WKH�
WXPRXU�DQWLJHQLF�UHSHUWRLUH��1DW�5HY�&OLQ�2QFRO���������������

+$86&+,/'��$���*52%��-��-���'(0,'29��/��9���-28$5<��7���*87=0(5��5���
0,//:$5'��0���587.2:6.,��3���%/$1.��&��8���0,//(5��:��+���-5���
.$(03*(1��(���0$57Ë1�$/*$55$��6���.$5$6=(:6.$��%���0$8&+��&���
&+,$5,21�6,/(1,��9���0$57,1��$��0���6:$11��6���+$1(<��3���0,5$.+85��
%���*8&.(57��0��(���*22'0$1��9��	�&+$30$1��3��%��������'DEUDIHQLE�LQ�
%5$)�PXWDWHG�PHWDVWDWLF�PHODQRPD��D�PXOWLFHQWUH��RSHQ�ODEHO��SKDVH���
UDQGRPLVHG�FRQWUROOHG�WULDO��/DQFHW���������������

+$86:,57+��8��������0DOLJQHV�0HODQRP��,Q��02//��,���HG���'XDOH�5HLKH�
'HUPDWRORJLH�����YROOVWlQGLJ��EHUDUEHLWHWH�$XIODJH�HG���*HRUJ�7KLHPH�9HUODJ�
.*��

+2',��)��6���2
'$<��6��-���0&'(50277��'��)���:(%(5��5��:���6260$1��-��$���
+$$1(1��-��%���*21=$/(=��5���52%(57��&���6&+$'(1'25)��'���+$66(/��
-��&���$.(5/(<��:���9$1�'(1�((57:(*+��$��-���/87=.<��-���/25,*$1��3���
9$8%(/��-��0���/,1(77(��*��3���+2**��'���277(160(,(5��&��+���/(%%e��
&���3(6&+(/��&���48,57��,���&/$5.��-��,���:2/&+2.��-��'���:(%(5��-��6���
7,$1��-���<(//,1��0��-���1,&+2/��*��0���+226��$��	�85%$��:��-��������
,PSURYHG�VXUYLYDO�ZLWK�LSLOLPXPDE�LQ�SDWLHQWV�ZLWK�PHWDVWDWLF�PHODQRPD��1�(QJO�
-�0HG���������������

+8��=���/((7��'��(���$//(6�(��5��/���2/,9(,5$��*���/,��6���/820$��$��0���/,8��-���
)250$1��-���+8$1*��7���,25*8/(6&8��-��%���+2/'(1��5���6$5.,=29$��6���
*2+,/��6��+���5(''��5��$���681��-���(/$*,1$��/���*,2%%,(�+85'(5��$���
=+$1*��:���3(7(5��/���&,$175$��=���52',*��6���2/,9(��2���6+(77<��.���
3<5'2/��-���8'80$1��0���/((��3��&���%$&+,5(''<��3���%8&+%,1'(5��(��
,���<221��&��+���1(8%(5*��'���3(17(/87(��%��/���+$&2+(1��1���/,9$.��.��
-���6+8./$��6��$���2/6(1��/��5���%$528&+��'��+���:8&+(53)(11,*��.��
:���)5,76&+��(��)���.(6.,1��'��%���:8��&��-��	�277��3��$��������3HUVRQDO�
QHRDQWLJHQ�YDFFLQHV�LQGXFH�SHUVLVWHQW�PHPRU\�7�FHOO�UHVSRQVHV�DQG�HSLWRSH�
VSUHDGLQJ�LQ�SDWLHQWV�ZLWK�PHODQRPD��1DW�0HG���������������

,9(6��1��-���68&,8��6���(**(50217��$��0��0���.,5.:22'��-���/25,*$1��3���
0$5.29,&��6��1���*$5%(��&��	�:+($7/(<��.��������$GMXYDQW�LQWHUIHURQ�α 
IRU�WKH�WUHDWPHQW�RI�KLJK�ULVN�PHODQRPD��$Q�LQGLYLGXDO�SDWLHQW�GDWD�PHWD�
DQDO\VLV��(XU�-�&DQFHU���������������

-b(*(5��(���%(51+$5'��+���520(52��3���5,1*+2))(5��0���$5$1'��0���
.$5%$&+��-���,/6(0$11��&���+$*('251��0��	�.187+��$��������
*HQHUDWLRQ�RI�F\WRWR[LF�7�FHOO�UHVSRQVHV�ZLWK�V\QWKHWLF�PHODQRPD�DVVRFLDWHG�



� ϲϲ�

SHSWLGHV�LQ�YLYR��LPSOLFDWLRQV�IRU�WXPRU�YDFFLQHV�ZLWK�PHODQRPD�DVVRFLDWHG�
DQWLJHQV��,QW�-�&DQFHU�������������

-$16(1��/���1,(:(*��2��(���3(7(56(��-��/���+2()1$*(/��&��$���2/026��5��$��	�
.5221��%��%��������5HOLDELOLW\�RI�VHQWLQHO�O\PSK�QRGH�ELRSV\�IRU�VWDJLQJ�
PHODQRPD��%U�-�6XUJ�������������

-(16(1��7��2���6&+0,'7��+���0�//(5��+��-���'216.29��)���+�<(5��0���
6-2(*5(1��3���&+5,67(16(1��,��-��	�67(,1,&+(��7��������,QWUDWXPRUDO�
QHXWURSKLOV�DQG�SODVPDF\WRLG�GHQGULWLF�FHOOV�LQGLFDWH�SRRU�SURJQRVLV�DQG�DUH�
DVVRFLDWHG�ZLWK�S67$7��H[SUHVVLRQ�LQ�$-&&�VWDJH�,�,,�PHODQRPD��&DQFHU�������
�����������

.$.$9$1'��+���9,/$,1��5��(���:,/0277��-��6���%85.(��+���<($5/(<��-��+���
7+203621��-��)���+(56(<��3���/21*��*��9��	�6&2/<(5��5��$��������
7XPRU�3'�/��H[SUHVVLRQ��LPPXQH�FHOO�FRUUHODWHV�DQG�3'����O\PSKRF\WHV�LQ�
VHQWLQHO�O\PSK�QRGH�PHODQRPD�PHWDVWDVHV��0RGHUQ�3DWKRORJ\�����������������

.$:$.$0,��<��	�526(1%(5*��6��$��������,PPXQRELRORJ\�RI�KXPDQ�PHODQRPD�
DQWLJHQV�0$57���DQG�JS����DQG�WKHLU�XVH�IRU�LPPXQR�JHQH�WKHUDS\��,QW�5HY�
,PPXQRO��������������

.,00,*��:��������([VWLUSDWLRQ�GHV�6HQWLQHO�/\PSKNQRWHQV��,Q��02//��,���HG���'XDOH�
5HLKH�'HUPDWRORJLH�����YROOVWlQGLJ��EHUDUEHLWHWH�$XIODJH�HG���*HRUJ�7KLHPH�
9HUODJ�.*��

./8*(5��+��0���=,72��&��5���%$55��0��/���%$,1(��0��.���&+,$1*��9��/��6���6=12/��
0���5,00��'��/���&+(1��/��	�-,/$9($18��/��%��������&KDUDFWHUL]DWLRQ�RI�3'�
/��([SUHVVLRQ�DQG�$VVRFLDWHG�7�FHOO�,QILOWUDWHV�LQ�0HWDVWDWLF�0HODQRPD�
6DPSOHV�IURP�9DULDEOH�$QDWRPLF�6LWHV��&OLQLFDO�&DQFHU�5HVHDUFK�����������
������

.5$03(�6&+(,'/(5��$��	�)256&+1(5��$��������0DOLJQHV�0HODQRP�VFKZDU]HU�
+DXWNUHEV�>2QOLQH@��2QNR�,QWHUQHWSRUWDO��'HXWVFKH�.UHEVJHVHOOVFKDIW��$YDLODEOH��
KWWSV���ZZZ�NUHEVJHVHOOVFKDIW�GH�RQNR�LQWHUQHWSRUWDO�EDVLV�LQIRUPDWLRQHQ�
NUHEV�NUHEVDUWHQ�KDXWNUHEV�PDOLJQHV�PHODQRP�VFKZDU]HU�KDXWNUHEV�KWPO�
>$FFHVVHG�����������@��

.5,(7(5��0���6&+8/7=��(��	�'(%86��'��������'DV�PDOLJQH�0HODQRP��00:���
)RUWVFKULWWH�GHU�0HGL]LQ��������������

.586(��%���%8==$,��$��&���6+5,'+$5��1���%5$81��$��'���*(//(57��6���.1$87+��
.���32=1,$.��-���3(7(56��-���',770$11��3���0(1*21,��0���9$1�'(5�
6/8,6��7��&���+g+1��6���$1725$1=��$���.521(��$���)8��<���<8��'���
(66$1'��0���*())(56��5���028*,$.$.26��'���.$+/)86��6���.$6+.$5��
+���*$))$/��(���%26,6,2��)��0���%(&+7(5��2���5$0%2:��)���0$5,1(��-��
&���.$67(10h//(5��:���0h//(5��$��-��	�7h7,1*��7��������&'���7�FHOO�
LQGXFHG�LQIODPPDWRU\�FHOO�GHDWK�FRQWUROV�LPPXQH�HYDVLYH�WXPRXUV��1DWXUH�������
�����������

/$&+0$11��5���/2(1(1%$&+��$���:$7(5%2(5��7���%5(11(5��1���3$:/,7$��0���
0,&+(/��$���7+$00��0���32(7+.2�0h//(5��&���:,&+0$11��2��	�:,(6(�

https://www.krebsgesellschaft.de/onko-internetportal/basis-informationen-krebs/krebsarten/hautkrebs/malignes-melanom-schwarzer-hautkrebs.html
https://www.krebsgesellschaft.de/onko-internetportal/basis-informationen-krebs/krebsarten/hautkrebs/malignes-melanom-schwarzer-hautkrebs.html


� ϲϳ�

3266(/7��0��������&\WRPHJDORYLUXV��&09��VHURSUHYDOHQFH�LQ�WKH�DGXOW�
SRSXODWLRQ�RI�*HUPDQ\��3/R6�2QH������H���������

/$5.,1��-���&+,$5,21�6,/(1,��9���*21=$/(=��5���*52%��-��-���587.2:6.,��3���
/$2��&��'���&2:(<��&��/���6&+$'(1'25)��'���:$*67$))��-���'800(5��
5���)(558&&,��3��)���60</,(��0���+2**��'���+,//��$���0È548(=�52'$6��
,���+$$1(1��-���*8,'2%21,��0���0$,2��0���6&+g))6.,��3���&$5/,12��0��6���
/(%%e��&���0&$57+85��*���$6&,(572��3��$���'$1,(/6��*��$���/21*��*��9���
%$67+2/7��/���5,==2��-��,���%$/2*+��$���026+<.��$���+2',��)��6��	�
:2/&+2.��-��'��������)LYH�<HDU�6XUYLYDO�ZLWK�&RPELQHG�1LYROXPDE�DQG�
,SLOLPXPDE�LQ�$GYDQFHG�0HODQRPD��1HZ�(QJODQG�-RXUQDO�RI�0HGLFLQH�������
�����������

/(,7/,1,(1352*5$00�21.2/2*,(��'(876&+(�.5(%6*(6(//6&+$)7��'��.���
$:0)���������'LDJQRVWLN��7KHUDSLH�XQG�1DFKVRUJH�GHV�0HODQRPV�>2QOLQH@��
$YDLODEOH��KWWSV���ZZZ�OHLWOLQLHQSURJUDPP�
RQNRORJLH�GH�ILOHDGPLQ�XVHUBXSORDG�'RZQORDGV�/HLWOLQLHQ�0HODQRP�0HODQRPB9
HUVLRQB��//B0HODQRPB.XU]YHUVLRQB����SGI�>$FFHVVHG�����������@��

0$,%$&+��)���6$'2=$,��+���6(<('�-$)$5,��6��0���+81*(5��5��(��	�6&+(1.��0��
������7XPRU�,QILOWUDWLQJ�/\PSKRF\WHV�DQG�7KHLU�3URJQRVWLF�9DOXH�LQ�&XWDQHRXV�
0HODQRPD��)URQWLHUV�LQ�,PPXQRORJ\������

0$57,1(=�3(5(=��'���9,f$/��'���62/$5(6��,���(63,126$��(��	�)(/,8��-��������
*S�����DV�D�1RYHO�7KHUDSHXWLF�7DUJHW�LQ�8YHDO�0HODQRPD��&DQFHUV��%DVHO���
����

0255,621��6��/���+$1��*���(/(1:$��)���9(772��-��7���)2:/(5��*���/(21*��6��3���
.$6+$1,�6$%(7��0���32&.$-��%��$���.26,25(.��+��(���=$*(5��-��6���
621'$.��9��.���0(66,1$��-��/���02==,//2��1���6&+1((%$80��6��	�+$1��
'��������,V�WKH�SUHVHQFH�RI�WXPRU�LQILOWUDWLQJ�O\PSKRF\WHV�SUHGLFWLYH�RI�
RXWFRPHV�LQ�SDWLHQWV�ZLWK�PHODQRPD"�&DQFHU������������������

0257$5,1,��5���3,5,6��$���0$85,&+,��$���02//$��$���%(56$1,��,���%212��$���
%$572/,��&���6$17,1$0,��0���/20%$5'2��&���5$9$*1$1,��)���
&$6&,1(//,��1���3$50,$1,��*��	�$1,&+,1,��$��������/DFN�RI�7HUPLQDOO\�
'LIIHUHQWLDWHG�7XPRU�VSHFLILF�&'���7�&HOOV�DW�7XPRU�6LWH�LQ�6SLWH�RI�$QWLWXPRU�
,PPXQLW\�WR�6HOI�$QWLJHQV�LQ�+XPDQ�0HWDVWDWLF�0HODQRPD���&DQFHU�5HVHDUFK��
���������������

1(67/(��)��2���$/,-$*,&��6���*,//,(7��0���681��<���*5$%%(��6���'800(5��5���
%85*��*��	�6&+$'(1'25)��'��������9DFFLQDWLRQ�RI�PHODQRPD�SDWLHQWV�ZLWK�
SHSWLGH��RU�WXPRU�O\VDWH�SXOVHG�GHQGULWLF�FHOOV��1DW�0HG�������������

125'/81'��-��-���.,5.:22'��-��0���)25*(7��%��0���0,/721��*���$/%(57��'��0��
	�/(51(5��$��%��������9LWLOLJR�LQ�SDWLHQWV�ZLWK�PHWDVWDWLF�PHODQRPD��D�JRRG�
SURJQRVWLF�VLJQ��-�$P�$FDG�'HUPDWRO�������������

18f(=��1��*���%(51(5��)���)5,(%(/��(���81*(5��6���:<66��1���*20(=��-��0���
385'(��0��7���1,('(5(5��5���3256&+��0���/,&+7(167(,*(5��&���
.5$0(5��5���(5'0$11��0���6&+0,77��&���+(,1=(5/,1*��/���$%'28��0��
7���.$5%$&+��-���6&+$'(1'25)��'���=,00(5��/���8*85(/��6���./h03(5��
1���+g/=(/��0���32:(5��/���.5(870$,5��6���&$321(��0���0$'211$��*���

https://www.leitlinienprogramm-onkologie.de/fileadmin/user_upload/Downloads/Leitlinien/Melanom/Melanom_Version_3/LL_Melanom_Kurzversion_3.3.pdf
https://www.leitlinienprogramm-onkologie.de/fileadmin/user_upload/Downloads/Leitlinien/Melanom/Melanom_Version_3/LL_Melanom_Kurzversion_3.3.pdf
https://www.leitlinienprogramm-onkologie.de/fileadmin/user_upload/Downloads/Leitlinien/Melanom/Melanom_Version_3/LL_Melanom_Kurzversion_3.3.pdf


� ϲϴ�

&(9+(57$6��/���+(,'(5��$���$0$5$/��7���+$6$1�$/,��2���%20=(��'���
',0,75,28��)���',(0��6���$6&,(572��3��$���'800(5��5���-b*(5��(���
'5,(66(1��&���/(9(648(��0��3���9$1�'(�9((1��:���-2(5*(5��0���)5h+��
0���%(&+(5��%��	�)/$7=��/��������,PPXQH�VLJQDWXUHV�SUHGLFW�GHYHORSPHQW�RI�
DXWRLPPXQH�WR[LFLW\�LQ�SDWLHQWV�ZLWK�FDQFHU�WUHDWHG�ZLWK�LPPXQH�FKHFNSRLQW�
LQKLELWRUV��0HG�������������H���

2/6=$16.,��$��-��������&XUUHQW�DQG�IXWXUH�UROHV�RI�WDUJHWHG�WKHUDS\�DQG�
LPPXQRWKHUDS\�LQ�DGYDQFHG�PHODQRPD��-�0DQDJ�&DUH�6SHF�3KDUP����������
����

3,5$6��)���&2/20%$5,��5���0,1(5%$��/���0857$6��'���)/25,6��&���0$;,$��&���
&25%8��$���3(55$��0��7��	�6,5,*8��3��������7KH�SUHGLFWLYH�YDOXH�RI�&'���
&'���&'����DQG�KXPDQ�OHXNRF\WH�DQWLJHQ�'�UHODWHG�FHOOV�LQ�WKH�SURJQRVLV�RI�
FXWDQHRXV�PDOLJQDQW�PHODQRPD�ZLWK�YHUWLFDO�JURZWK�SKDVH��&DQFHU������������
����

3221��0��0��/���&$521��'��3���:$1*��=���:(//6��6��%���&+(1��'���0(1*��:���
6=$%2��3��$���/$0��1���.8%27$��0���0$7680272��5���5$+0$1��$���
/81,1*�35$.��(��7���6+(1��<���6,06��3��$��	�)$5%(5��'��/��������7LVVXH�
DGDSWDWLRQ�DQG�FORQDO�VHJUHJDWLRQ�RI�KXPDQ�PHPRU\�7�FHOOV�LQ�EDUULHU�VLWHV��
1DWXUH�,PPXQRORJ\���������������

38,*�6$86��&���6(11,12��%���3(1*��6���:$1*��&��/���3$1��=���<8(1��%���
385$1'$5(��%���$1��'���48$&+��%��%���1*8<(1��'���;,$��+���-,/$1,��6���
6+$2��.���0&+8*+��&���*5((5��-���3($%2'<��3���1$<$.��6���+229(5��-���
6$,'��6���-$&2%<��.���'$/0$6��2���)2<��6��3���&2152<��$���<,��0��&���
6+,(+��&���/8��:���+((5,1*$��.���0$��<���&+,=$5,��6���3,//,1*��0��-���
7,1*��0���7818*817/$��5���6$1'29$/��6���0227��5���+817(5��7���
=+$2��6���6$&2��-��'���3(5(=�*$5&,/$=2��,���0(',1$��(���9(*$�
&5(632��$���%$6(/*$�&$55(7(52��,���$%5,/�52'5,*8(=��*���&+(55<��
*���:21*��'��-���+81'$/��-���&+0,(/2:6.,��%���63(,6(5��'��(���
%(7+81(��0��7���%$2��;��5���*526��$���*5,)),7+��2��/���*5,)),7+��0���
+($7+��-��5���)5$1=862))��$���0$1'/��6��-��	�5,%$6��$��������
1HRDQWLJHQ�WDUJHWHG�&'���7�FHOO�UHVSRQVHV�ZLWK�3'���EORFNDGH�WKHUDS\��
1DWXUH����������������

5(7,&.(5�)/<11��1��(���=+$1*��:���%(/.��-��$���%$672��3��$���(6&$/$17(��1��
.���3,/$52:6.,��*��2��:���%(-122'��$���0$57,16��0��0���.(1.(/��-��$���
/,1'(��,��/���%$*&+,��6���<8$1��5���&+$1*��6���63,7=(5��0��+���&$50,��<���
&+(1*��-���72/(17,12��/��/���&+2,��2���:8��1���.21*��&��6���*(17/(6��$��
-���681:22��-��%���6$73$7+<��$��7���3/(95,7,6��6��.��	�(1*/(0$1��(��*��
������/\PSK�QRGH�FRORQL]DWLRQ�LQGXFHV�WXPRU�LPPXQH�WROHUDQFH�WR�SURPRWH�
GLVWDQW�PHWDVWDVLV��&HOO�����������������H����

5,02/',��'���/(02,1(��5���.857��$��0���6$/9,��6���%(56(7��0���0$77(5��0���
52&+(��%���&(5277,1,��-��3���*8**,6%(5*��'���.5,6&+(5��-���%5$81��
5���:,//,��-��3���$1721(6&8��&���6/260$1��'���/(-(81(��)��-��	�
/,e1$5'��'��������'HWHFWLRQ�RI�PLFURPHWDVWDVHV�LQ�VHQWLQHO�O\PSK�QRGHV�IURP�
PHODQRPD�SDWLHQWV��GLUHFW�FRPSDULVRQ�RI�PXOWLPDUNHU�PROHFXODU�DQG�
LPPXQRSDWKRORJLFDO�PHWKRGV��0HODQRPD�5HV��������������



� ϲϵ�

5,1*��6��6���.5Ï/,.��0���+$570$11��)���6&+0,'7��(���$/,��2��+���/8'(:,*��%���
.2&+$1(.��6��	�)/$7=��/��������+HWHURORJRXV�3ULPH�%RRVW�9DFFLQDWLRQ�
,QGXFHV�3URWHFWLYH�0HODQRPD�6SHFLILF�&'�����7�&HOO�5HVSRQVHV��0RO�7KHU�
2QFRO\WLFV���������������

52%(57��&��������$�GHFDGH�RI�LPPXQH�FKHFNSRLQW�LQKLELWRUV�LQ�FDQFHU�WKHUDS\��1DW�
&RPPXQ������������

52%(57��&���6&+$&+7(5��-���/21*��*��9���$5$1&(��$���*52%��-��-���0257,(5��
/���'$8'��$���&$5/,12��0��6���0&1(,/��&���/27(0��0���/$5.,1��-���
/25,*$1��3���1(<16��%���%/$1.��&��8���+$0,'��2���0$7(86��&���6+$3,5$�
)5200(5��5���.26+��0���=+28��+���,%5$+,0��1���(%%,1*+$86��6��	�
5,%$6��$��������3HPEUROL]XPDE�YHUVXV�,SLOLPXPDE�LQ�$GYDQFHG�0HODQRPD��1�
(QJO�-�0HG����������������

52%(57��&���7+20$6��/���%21'$5(1.2��,���2
'$<��6���:(%(5��-���*$5%(��&���
/(%%(��&���%$85$,1��-��)���7(6725,��$���*52%��-��-���'$9,'621��1���
5,&+$5'6��-���0$,2��0���+$86&+,/'��$���0,//(5��:��+���-5���*$6&21��3���
/27(0��0���+$50$1.$<$��.���,%5$+,0��5���)5$1&,6��6���&+(1��7��7���
+803+5(<��5���+226��$��	�:2/&+2.��-��'��������,SLOLPXPDE�SOXV�
GDFDUED]LQH�IRU�SUHYLRXVO\�XQWUHDWHG�PHWDVWDWLF�PHODQRPD��1�(QJO�-�0HG�������
���������

520(52��3���=,33(/,86��$���.857+��,���3,77(7��0��-���72895(<��&���,$1&8��(��
0���&257+(6<��3���'(9(95(��(���63(,6(5��'��(��	�58)(5��1��������)RXU�
IXQFWLRQDOO\�GLVWLQFW�SRSXODWLRQV�RI�KXPDQ�HIIHFWRU�PHPRU\�&'���7�
O\PSKRF\WHV��-�,PPXQRO���������������

6&+52('(5��,��������3HPEUROL]XPDE�]XU�DGMXYDQWHQ�7KHUDSLH�LP�6WDGLXP�,,�
]XJHODVVHQ��,Q)R�+lPDWRORJLH���2QNRORJLH�������������

6&+867(5��9��	�.5(7+��+��:��������9LUXVLQIHNWLRQHQ��,Q��63((5��&��3���*$+5��0��
	�'g76&+��-���HGV���3lGLDWULH��%HUOLQ��+HLGHOEHUJ��6SULQJHU�%HUOLQ�+HLGHOEHUJ��

6+,9(56��6��&���:$1*��;���/,��:���-26(3+��(���0(66,1$��-���*/$66��/��)���
'(&217,��5���&586(��&��:���%(50$1��&���)(16.(��1��$���/<0$1��*��+��	�
5(,17*(1��'��6��������0ROHFXODU�VWDJLQJ�RI�PDOLJQDQW�PHODQRPD��FRUUHODWLRQ�
ZLWK�FOLQLFDO�RXWFRPH��-DPD���������������

67$5=��+���&2&+5$1��$�-���%$/'$��%��5��������'LH�6HQWLQHO�/\PSKRQRGHNWRPLH�
DXV�KLVWRSDWKRORJLVFKHU�6LFKW��$NW�'HUPDWRO���������������

67$5=��+���+$$6��&��-���6&+8/=��*��0��	�%$/'$��%��5��������7\URVLQDVH�57�3&5�
DV�D�6XSSOHPHQW�WR�+LVWRORJ\�IRU�'HWHFWLQJ�0HODQRPD�DQG�1HYXV�&HOOV�LQ�
3DUDIILQ�6HFWLRQV�RI�6HQWLQHO�/\PSK�1RGHV��0RGHUQ�3DWKRORJ\���������������

67(9(16��*��/���6&+((5��:��'��	�/(9,1(��(��$��������'HWHFWLRQ�RI�W\URVLQDVH�
P51$�IURP�WKH�EORRG�RI�PHODQRPD�SDWLHQWV��&DQFHU�(SLGHPLRO�%LRPDUNHUV�
3UHY������������

6=$%2��3��$���0,521��0��	�)$5%(5��'��/��������/RFDWLRQ��ORFDWLRQ��ORFDWLRQ��7LVVXH�
UHVLGHQW�PHPRU\�7�FHOOV�LQ�PLFH�DQG�KXPDQV��6FL�,PPXQRO�����



� ϳϬ�

7$5$0(//,��'���)266$7,��*���0$==2&&+,��$���'(/,$��'���)(5521(��6��	�
3$50,$1,��*��������&ODVVHV�,�DQG�,,�+/$�DQG�PHODQRPD�DVVRFLDWHG�DQWLJHQ�
H[SUHVVLRQ�DQG�PRGXODWLRQ�RQ�PHODQRPD�FHOOV�LVRODWHG�IURP�SULPDU\�DQG�
PHWDVWDWLF�OHVLRQV��&DQFHU�5HV�������������

7(5+(<'(1��3���6&+5$0$��'���3('(56(1��/������$1'(56(1��0��+���.b03*(1��
(���7+25�675$7(1��3��	�%(&.(5��-��&��������/RQJLWXGLQDO�$QDO\VLV�RI�
0$57���+/$�$��5HDFWLYH�7�&HOOV�2YHU�WKH�&RXUVH�RI�0HODQRPD�3URJUHVVLRQ��
6FDQGLQDYLDQ�-RXUQDO�RI�,PPXQRORJ\���������������

7e78��3���%$528'-,$1��%��	�/(%%(��&��������7DUJHWLQJ�%5$)�DQG�0(.�LQKLELWRUV�LQ�
PHODQRPD�LQ�WKH�PHWDVWDWLF��QHRDGMXYDQW�DQG�DGMXYDQW�VHWWLQJ��&XUU�2SLQ�
2QFRO�������������

7,(7=(��-��.��������>7XPRU�LQILOWUDWLQJ�QDWXUDO�NLOOHU�DQG�7�FHOOV�LQ�PHODQRPD@��
'HUPDWRORJLH��+HLGHOE����������������

8*85(/��6��������>6HUXP�PDUNHUV�IRU�PHODQRPD@��+DXWDU]W���������������������

8/0(5��$���',(7=��.���+2'$.��,���32/=(5��%���6&+(,7/(5��6���<,/',=��0���&=<=��
=���/(+1(57��3���)(+0��7���+$)1(5��&���6&+$1=��6���5g&.(1��0���
*$5%(��&���%5(81,1*(5��+���),(5/%(&.��*��	�./(,1��&��$��������
4XDQWLWDWLYH�PHDVXUHPHQW�RI�PHODQRPD�VSUHDG�LQ�VHQWLQHO�O\PSK�QRGHV�DQG�
VXUYLYDO��3/R6�0HG������H���������

8/0(5��$��	�.2)/(5��/��������>6HQWLQHO�QRGH�ELRSV\�DQG�O\PSK�QRGH�GLVVHFWLRQ�LQ�
WKH�HUD�RI�QHZ�V\VWHPLF�WKHUDSLHV�IRU�PDOLJQDQW�PHODQRPD@��+DXWDU]W����������
�����

8/0(5��$���3)())(5/(��9���:$/7(5��9���*5$1$,��0���.(,0��8���)(1'��)���
68/<2.��0��	�%g60h//(5��+��������5HSRUWLQJ�RI�PHODQRPD�FHOO�GHQVLWLHV�LQ�
WKH�VHQWLQHO�QRGH�UHILQHV�RXWFRPH�SUHGLFWLRQ��(XU�-�&DQFHU����������������

9$1�',(67��3��-��������+LVWRSDWKRORJLFDO�ZRUNXS�RI�VHQWLQHO�O\PSK�QRGHV��KRZ�PXFK�
LV�HQRXJK"�-�&OLQ�3DWKRO�������������

9$1�',(67��3��-���3(7(56(��+��/���%25*67(,1��3��-���+2(.675$��2��	�0(,-(5��
&��-��������3DWKRORJLFDO�LQYHVWLJDWLRQ�RI�VHQWLQHO�O\PSK�QRGHV��(XU�-�1XFO�0HG��
����6������

9$1'(5/8*7��&��-��	�0,//(5��6��'��������(SLWRSH�VSUHDGLQJ��&XUU�2SLQ�,PPXQRO�����
�������

9$6,(9,&+��(��$���5$0,6+(77,��6���=+$1*��<��	�+8$1*��/��������7US��3HSWLGH�
9DFFLQH�$GMXYDQWHG�ZLWK��5��'27$3�,QKLELWV�7XPRU�*URZWK�LQ�DQ�$GYDQFHG�
0HODQRPD�0RGHO��0ROHFXODU�3KDUPDFHXWLFV��������������

:$/7+(5��/��(���,/*1(5��-���2(+0(��$���6&+0,'7��3���6(//+$86��%���*8'=,2/��
+���%(/(,7(6��(��	�:(67+2)(1��0��������'LH�LQIHNWL|VH�0RQRQXNOHRVH��
+12���������������



� ϳϭ�

:$1*��5��)���$33(//$��(���.$:$.$0,��<���.$1*��;��	�526(1%(5*��6��$��������
,GHQWLILFDWLRQ�RI�753���DV�D�KXPDQ�WXPRU�DQWLJHQ�UHFRJQL]HG�E\�F\WRWR[LF�7�
O\PSKRF\WHV��-�([S�0HG����������������

:,/621��0��$��	�6&+8&+7(5��/��0��������&KHPRWKHUDS\�IRU�0HODQRPD��&DQFHU�
7UHDW�5HV���������������

:8��5���)25*(7��0��$���&+$&21��-���%(51$7&+(=��&���+$<0$.(5��&���&+(1��-��
4���+:8��3��	�5$'9$1<,��/��*��������$GRSWLYH�7�FHOO�WKHUDS\�XVLQJ�
DXWRORJRXV�WXPRU�LQILOWUDWLQJ�O\PSKRF\WHV�IRU�PHWDVWDWLF�PHODQRPD��FXUUHQW�
VWDWXV�DQG�IXWXUH�RXWORRN��&DQFHU�-��������������

�

�

�

�

� �



� ϳϮ�

��� (UNOlUXQJ�]XP�(LJHQDQWHLO�
�

'LH�$UEHLW�ZXUGH�LQ�GHU�8QLYHUVLWlWVKDXWNOLQLN�7�ELQJHQ�XQWHU�%HWUHXXQJ�YRQ�3URI��

'U�� /XNDV� )ODW]� GXUFKJHI�KUW�� 'LH� .RQ]HSWLRQ� GHU� 6WXGLH� HUIROJWH� LQ�

=XVDPPHQDUEHLW�PLW� 3URI�� 'U�� /XNDV� )ODW]� XQG�'U�� 9LQFHQW�:DOWHU�� 6lPWOLFKH�

9HUVXFKH� ZXUGHQ� QDFK� (LQDUEHLWXQJ� GXUFK� 'U�� 9LQFHQW� :DOWHU� YRQ� PLU�

HLJHQVWlQGLJ� GXUFKJHI�KUW�� 'LH� LQ� YLWUR� 7�=HOO� 6WLPXODWLRQ� HUIROJWH� PLWWHOV�

HWDEOLHUWHQ�3URWRNROOV��%HUQHU�HW�DO����������'LH�VWDWLVWLVFKH�$XVZHUWXQJ�HUIROJWH�

HLJHQVWlQGLJ�QDFK�$QOHLWXQJ�GXUFK�'U��9LQFHQW�:DOWHU�GXUFK�PLFK��,FK�YHUVLFKHUH��

GDV�0DQXVNULSW�VHOEVWVWlQGLJ�YHUIDVVW�]X�KDEHQ�XQG�NHLQH�ZHLWHUHQ�DOV�GLH�YRQ�

PLU�DQJHJHEHQHQ�4XHOOHQ�YHUZHQGHW�]X�KDEHQ��

� �



� ϳϯ�

'DQNVDJXQJ�
�

$OV� HUVWHV� P|FKWH� LFK� PLFK� EHL� 3URI�� 'U�� /XNDV� )ODW]� I�U� GLH� $QQDKPH� DOV�

'RNWRUDQGLQ��GLH�$XIQDKPH�LQ�VHLQH�$UEHLWVJHPHLQVFKDIW�XQG�GLH�VWHWV�VHKU�JXWH�

XQG� LQWHQVLYH� %HWUHXXQJ� ZlKUHQG� PHLQHV� 3URMHNWHV� EHGDQNHQ�� %HVRQGHUHQ�

'DQN�DXFK�GDI�U��GDVV�LFK�GLH�0|JOLFKNHLW�KDWWH��GLH�JUR�DUWLJH�=XVDPPHQDUEHLW�

PLW� GHQ� .ROOHJHQ� DXV� 6W�� *DOOHQ� LP� 5DKPHQ� HLQHV� %HVXFKV� SHUV|QOLFK� ]X�

HUIDKUHQ��0HLQ�KHU]OLFKHU�'DQN�JHKW�DQ�'U��9LQFHQW�:DOWHU��GHU�PLFK�JHGXOGLJ�DQ�

GLH�$UEHLW�LP�/DERU�KHUDQI�KUWH��EHL�DOOHQ�3UREOHPHQ�XQG�6FKZLHULJNHLWHQ�VWHWV�

]XU�6WHOOH�ZDU�XQG�MHGHU]HLW�I�U�)UDJHQ�]XU�9HUI�JXQJ�VWDQG��,FK�ELQ�VHKU�IURK��

�EHU�GLHVH�]XYHUOlVVLJH�%HWUHXXQJ��0HLQ�'DQN�JLOW�DX�HUGHP�GHU�JHVDPWHQ�$*�

)ODW]��GLH�PLFK�VHKU�JXW�DXIQDKPHQ�XQG�VLFK�LPPHU�KLOIVEHUHLW�XQG�XQWHUVW�W]HQG�

]HLJWHQ��'HV�:HLWHUHQ�GDQNH�LFK�+HUU�3URI��'U��0DUWLQ�5|FNHQ��GDVV�LFK�PHLQH�

$UEHLW� DQ� GHU� 8QLYHUVLWlWVKDXWNOLQLN� 7�ELQJHQ� GXUFKI�KUHQ� GXUIWH�� (LQ� JUR�HU�

'DQN�JHKW�DXFK�DQ�)UDX�3URI��'U��$QMD�8OPHU�� GLH�PLU�GLH�=HOOHQ�GHU�6/1�]X�

9HUI�JXQJ� VWHOOWH�� ,FK� P|FKWH� PLFK� HEHQIDOOV� EHL� GHQ� IUHXQGOLFKHQ�

0LWDUEHLWHULQQHQ�GHU�/',�GHU�+DXWNOLQLN�7�ELQJHQ�EHGDQNHQ��GLH�PLFK�MHGHQ�7DJ�

]XYHUOlVVLJ�LQIRUPLHUWHQ��ZHQQ�3UREHQ�I�U�PHLQH�$UEHLW�EHUHLW�ZDUHQ��(LQ�JUR�HU�

'DQN� JHKW� DQ� PHLQH� )DPLOLH�� LQVEHVRQGHUH� PHLQH� (OWHUQ�� GLH� PLFK� LPPHU�

XQWHUVW�W]HQ� XQG� PLU� PHLQ� 0HGL]LQVWXGLXP� HUP|JOLFKHQ�� 'DQNH� DQ� DOOH�

)DPLOLHQPLWJOLHGHU�XQG�)UHXQGH��GLH�VLFK��JHUDGH�LQ�=HLWHQ��LQ�GHQHQ�HV�HWZDV�DQ�

0RWLYDWLRQ�PDQJHOWH��PHLQH�%HVFKZHUGHQ�VWHWV�DQK|UWHQ�XQG�PLFK�LPPHU�ZLHGHU�

QHX�DXIEDXWHQ�XQG�PRWLYLHUWHQ���


	Frequenz Melanozytendifferenzierungsantigen-spezifischer T-Zellen im Sentinel-Lymphknoten bei malignem Melanom
	vorgelegt von

	Abkürzungsverzeichnis
	Tabellenverzeichnis
	Abbildungsverzeichnis
	1. Einleitung
	1.1. Das maligne Melanom
	1.1.1. Krankheitsstadien
	1.1.2. Diagnostik
	1.1.2.1. Allgemeine Diagnostik
	1.1.2.2. Weiterführende Diagnostik

	1.1.3. Sentinel Lymphknoten
	1.1.3.1. Histopathologie
	1.1.3.2. Lymphknoten-Disaggregations-Immunzytologie

	1.1.4. Therapiemöglichkeiten

	1.2. Tumorinfiltrierende Lymphozyten
	1.2.1. CD8+ Tumorinfiltrierende T-Lymphozyten
	1.2.2. CD4+ Tumorinfiltrierende T-Lymphozyten

	1.3. Melanozyten Differenzierungsantigene
	1.3.1. Glykoprotein 100
	1.3.2. Melan A
	1.3.3. Tyrosinase
	1.3.4. Dopachrom-Tautomerase

	1.4. Zielsetzung

	2. Material und Methoden
	2.1. Material
	2.1.1. Allgemeine Verbrauchsmaterialien
	2.1.2. Peptidpools
	2.1.3. Antikörper
	2.1.4.  Zusammensetzung IVS Nährmediums
	2.1.5. Zusammensetzung des FACS- Puffers

	2.2. Methoden
	2.2.1. Probengewinnung
	2.2.2. Isolation peripherer mononukleärer Blutzellen
	2.2.3.  Gewinnung von Serum
	2.2.4. In vitro T-Zell Stimulation
	2.2.4.1. Tag 1 – Stimulation
	2.2.4.2. Tag 2-9 – Wechsel des IVS-Mediums
	2.2.4.3. Tag 10 – Restimulation
	2.2.4.4. Oberflächenfärbung
	2.2.4.5. Permeabilisation
	2.2.4.6. Intrazelluläre Färbung

	2.2.5. Phänotypisierung mittels Durchflusszytometrie
	2.2.6. Gating Strategie der Durchflusszytometrie
	2.2.7. Tumordicke und Ulzeration


	3. Ergebnisse
	3.1. Ergebnisse der Durchflusszytometrie
	3.1.1. Häufigkeit der Melanozytendifferenzierungsantigene
	3.1.1.1. CD4+ T-Lymphozyten
	3.1.1.2. CD8+ T-Lymphozyten

	3.1.2. Status des Sentinel Lymphknotens
	3.1.3. Tumordicke und Ulzeration

	3.2. Viabilität der Zellen
	3.3. Anzahl CD4/CD8+ T-Lymphozyten in Lymphknoten und PBMCs
	3.4. Verhältnis CD3+CD45RA+/CD3+CD45RA- T-Lymphozyten in Lymphknoten und PBMCs
	3.5. Unterschiedliche Lokalisation der Lymphknoten
	3.6. Unterschiede in Lymphknoten desselben Patienten

	4. Diskussion
	4.1. Frequenz melanozytendifferenzierungsantigen spezifischer T-Zellen im Sentinel Lymphknoten und PBMCs
	4.2. Status des Sentinel Lymphknotens
	4.3. Korrelation mit Tumordicke und Ulzeration
	4.4. Viabilität der Zellen
	4.5. Gemessene Zellzahlen
	4.5.1. Verhältnis CD4+ und CD8+ T-Lymphozyten
	4.5.2. Verhältnis CD3+ CD45RA+ und CD3+ CD45RA- T-Lymphozyten

	4.6. Unterschiede der axillären und inguinalen Sentinel Lymphknoten
	4.7. Mehrere Lymphknoten des gleichen Patienten
	4.8. Limitationen

	5. Zusammenfassung
	6. Literaturverzeichnis
	7. Erklärung zum Eigenanteil
	Danksagung

