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=XVDPPHQIDVVXQJ�
'DV�8URWKHONDU]LQRP��8&��VWHOOW�GHQ�KlXILJVWHQ�6XEW\S�GHV�+DUQEODVHQNDU]LQRPV�GDU�XQG�
LVW�LQ�IRUWJHVFKULWWHQHQ�6WDGLHQ�PLW�HLQHU�VFKOHFKWHQ�hEHUOHEHQVSURJQRVH�DVVR]LLHUW��(LQHQ�
EHGHXWHQGHQ�7KHUDSLHEDXVWHLQ� VWHOOHQ�&KHPRWKHUDSHXWLND�� DOOHQ� YRUDQ�&LVSODWLQ�� GDU�� GLH�
MHGRFK� PLW� ]DKOUHLFKHQ� 1HEHQZLUNXQJHQ� VRZLH� 5HVLVWHQ]ELOGXQJ� HLQKHUJHKHQ�� 'LHVH�
8PVWlQGH� XQWHUVWUHLFKHQ� GHQ� %HGDUI� QDFK� QHXHQ� 7KHUDSLHRSWLRQHQ� I�U� GDV� 8&�� 6WXGLHQ�
KDEHQ�JH]HLJW��GDVV�GLH�)HKOUHJXODWLRQ�GHU�$SRSWRVH��ZLH�GHU�%�FHOO�O\PSKRPD����%&/�����
)DPLOLH� VRZLH� GHU� LQKLELWRU� RI� DSRSWRVLV� �,$3��*UXSSH�� DQ� GHU� (QWVWHKXQJ� YRQ�
.UHEVHUNUDQNXQJHQ�EHWHLOLJW�VLQG�XQG�GLH�$XVELOGXQJ�YRQ�7KHUDSLHUHVLVWHQ]HQ�EHJ�QVWLJHQ��
'DU�EHU�KLQDXV�VSLHOHQ�HSLJHQHWLVFKH�9HUlQGHUXQJHQ�HLQH�5ROOH��GLH�PDQQLJIDOWLJ�VLQG�XQG�
GLH�$EHUUDWLRQ�YRQ�+LVWRQGHDFHW\ODVHQ��+'$&V��HLQVFKOLH�HQ��'HU�(LQVDW]�HSLJHQHWLVFKHU�
,QKLELWRUHQ��(3,LV��NDQQ�KLHU�$EKLOIH�VFKDIIHQ��,P�8&�VLQG�GLH�)HKOUHJXODWLRQ�GHU�$SRSWRVH�
VRZLH�GHU�(IIHNW�YRQ�(3,LV�QRFK�QLFKW�LQ�*lQ]H�YHUVWDQGHQ��0LWKLOIH�GLHVHU�$UEHLW�VROOWH�GDV�
:LVVHQ�XP�DSRSWRWLVFKH�VRZLH�HSLJHQHWLVFKH�9HUlQGHUXQJHQ�LP�8&�HUZHLWHUW�XQG�JHQXW]W�
ZHUGHQ��XP�SRWHQWHUH�7KHUDSLHQ�]X�ILQGHQ��'D]X�ZXUGHQ�]XQlFKVWPLW�+LOIH�GHU�TXDQWLWDWLYHQ�
5HDO�7LPH� 3&5� �T57�3&5�� XQG� GHU� :HVWHUQ�%ORW�$QDO\VH� GDV� 1LYHDX� YHUVFKLHGHQHU�
$SRSWRVHIDNWRUHQ� GHU� %&/���)DPLOLH� VRZLH� GHU� ,$3�*UXSSH� LQ� 8&�=HOOOLQLHQ� �8&&V���
&LVSODWLQ� UHVLVWHQWHQ�6XEOLQLHQ� �/77V��XQG�.RQWUROO]HOOOLQLHQ�EHVWLPPW��+LHU� ]HLJWH� VLFK��
GDVV� SUR�� XQG� DQWLDSRSWRWLVFKH� )DNWRUHQ� LP� 8&� ]HOOOLQLHQ�� XQG� IDNWRUDEKlQJLJ� DEHUUDQW�
YRUOLHJHQ�� ,Q� GHU� 7HQGHQ]� ZXUGHQ� DQWLDSRSWRWLVFKH� )DNWRUHQ� �EHUH[SULPLHUW�� (LQH�
%HKDQGOXQJ�PLW�(3,LV�YHUlQGHUWH�GLH�([SUHVVLRQ�GHU�$SRSWRVHIDNWRUHQ�VRZRKO�LQ�5LFKWXQJ�
HLQHU� YHUPHKUWHQ� DOV� DXFK� HLQHU� YHUPLQGHUWHQ� 6\QWKHVH�� 'LH� LQGX]LHUWHQ� 9HUlQGHUXQJHQ�
YDULLHUWHQ�LQ�$EKlQJLJNHLW�YRQ�GHP�YHUZHQGHWHQ�HSLJHQHWLVFKHQ�,QKLELWRU��'DU�EHU�KLQDXV�
ZXUGH�GDV�1LYHDX�ZHLWHUHU�DP�=HOOWRG�EHWHLOLJWHQ�)DNWRUHQ�YHUlQGHUW��ZLH�]�%��YRQ�&DVSDVHQ�
XQG�+LW]HVFKRFNSURWHLQHQ��ZDV�VLFK�DQKDQG�HLQHV�GXUFKJHI�KUWHQ�$SRSWRVH�3URWHLQ�$UUD\V�
]HLJHQ� OLH��� 8P� GLH� :LUNVDPNHLW� YRQ� +'$&LV� LQ� .RPELQDWLRQ� PLW� %&/���,QKLELWRUHQ�
�%&/��LV��DXI�GLH�=HOOWRGLQGXNWLRQ�]X�XQWHUVXFKHQ��ZXUGHQ�077�7HVWV�GXUFKJHI�KUW��GLH�
]HLJWHQ�� GDVV� VLFK� GHU� %&/���,QKLELWRU� �%&/��L�� 1DYLWRFOD[� DXIJUXQG� VHLQHU� 7R[L]LWlW�
JHJHQ�EHU� QRUPDOHP� +DUQEODVHQJHZHEH� I�U� GLH� %HKDQGOXQJ� GHV� 8&� QLFKW� HLJQHWH�� ,Q�
.RPELQDWLRQ�PLW�9HQHWRFOD[�]HLJWHQ�VLFK�WHLOV�V\QHUJLVWLVFKH�(IIHNWH��'HU�(IIHNW�YRQ�(3,LV�
XQG� +'$&�6PDOO� LQWHUIHULQJ� 51$� �VL51$�� DXI� GLH� =HOOWRGIRUP� LQ� 8&&V� ZXUGH�
GXUFKIOXVV]\WRPHWULVFK�XQWHUVXFKW�XQG�HUJDE��GDVV�8&&V�QDFK�HLQHU�%HKDQGOXQJ�YRUUDQJLJ�
GXUFK�HLQH�0LVFKXQJ�YRQ�$SRSWRVH�XQG�1HNURVH�]XJUXQGH�JLQJHQ��'DV�=HOOVWHUEHQ�ZDU�X�D��
DXI� GLH� ,QGXNWLRQ� YRQ� '1$�'RSSHOVWUDQJEU�FKHQ� ]XU�FN]XI�KUHQ�� ZDV� PLWWHOV�
)OXRUHV]HQ]IlUEXQJ�QDFKJHZLHVHQ�ZXUGH��'HU�NRPELQLHUWH�.QRFNGRZQ�YRQ�+'$&��XQG�
+'$&��]HLJW�HLQH�VWlUNHUH�]HOOWRGLQGX]LHUHQGH�:LUNXQJ�DOV�GHU�HLQ]HOQH�.QRFNGRZQ�GLHVHU�
(Q]\PH�� +'$&LV� KDWWHQ� HLQH� VWlUNHUH� ]HOOWRGLQGX]LHUHQGH� :LUNXQJ� DOV� +'$&�VL51$�
$EVFKOLH�HQG� OlVVW� VLFK� VDJHQ�� GDVV� GLH� )HKOUHJXODWLRQ�YRQ�$SRSWRVHIDNWRUHQ� LP�8&�GLH�
7KHUDSLH�HUVFKZHUHQ�XQG�]XU�5HVLVWHQ]DXVELOGXQJ�I�KUHQ�NDQQ��'LH�9HUZHQGXQJ�YRQ�(3,LV��
HYHQWXHOO�JHSDDUW�PLW�ZHLWHUHQ�0HGLNDPHQWHQ��N|QQWH�$EKLOIH�OHLVWHQ��
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8URWKHOLDO�FDUFLQRPD��8&��LV�WKH�PRVW�FRPPRQ�VXEW\SH�RI�EODGGHU�FDQFHU�DQG�LV�DVVRFLDWHG�
ZLWK� D� SRRU� VXUYLYDO� SURJQRVLV� LQ� DGYDQFHG� VWDJHV�� &KHPRWKHUDSHXWLF� DJHQWV�� DERYH� DOO�
FLVSODWLQ��UHSUHVHQW�DQ�LPSRUWDQW�WKHUDSHXWLF�FRPSRQHQW��EXW�DUH�DVVRFLDWHG�ZLWK�QXPHURXV�
VLGH�HIIHFWV�DQG�WKH�GHYHORSPHQW�RI�UHVLVWDQFH��7KHVH�FLUFXPVWDQFHV�HPSKDVLVH�WKH�QHHG�IRU�
QHZ�WUHDWPHQW�RSWLRQV�IRU�8&��6WXGLHV�KDYH�VKRZQ�WKDW�WKH�G\VUHJXODWLRQ�RI�DSRSWRVLV��VXFK�
DV� WKH�%�FHOO� O\PSKRPD��� �%&/���� IDPLO\�DQG� WKH� LQKLELWRU�RI� DSRSWRVLV� �,$3��JURXS�� LV�
LQYROYHG�LQ�WKH�GHYHORSPHQW�RI�FDQFHU�DQG�IDYRXUV�WKH�GHYHORSPHQW�RI�UHVLVWDQFH�WR�WKHUDS\��
,Q�DGGLWLRQ��HSLJHQHWLF�FKDQJHV�SOD\�D�UROH��ZKLFK�DUH�PDQLIROG�DQG�LQFOXGH�WKH�DEHUUDWLRQ�RI�
KLVWRQH�GHDFHW\ODVHV��+'$&V���7KH�XVH�RI�HSLJHQHWLF�LQKLELWRUV��(3,LV��FDQ�SURYLGH�D�UHPHG\�
KHUH�� ,Q� 8&�� WKH� G\VUHJXODWLRQ� RI� DSRSWRVLV� DQG� WKH� HIIHFW� RI� (3,LV� DUH� QRW� \HW� IXOO\�
XQGHUVWRRG��:LWK�WKH�KHOS�RI�WKLV�ZRUN��WKH�NQRZOHGJH�RI�DSRSWRWLF�DQG�HSLJHQHWLF�FKDQJHV�
LQ�8&�VKRXOG�EH�H[SDQGHG�DQG�XVHG�WR�ILQG�PRUH�SRWHQW�WKHUDSLHV��7R�WKLV�HQG��TXDQWLWDWLYH�
UHDO�WLPH�3&5��T57�3&5��DQG�:HVWHUQ�EORW�DQDO\VLV�ZHUH�XVHG�WR�GHWHUPLQH�WKH�OHYHO�RI�
YDULRXV�DSRSWRVLV�IDFWRUV�RI�WKH�%&/���IDPLO\�DQG�WKH�,$3�JURXS�LQ�8&�FHOO�OLQHV��8&&V���
FLVSODWLQ�UHVLVWDQW�VXEOLQHV� �/77V�� DQG�FRQWURO� FHOO� OLQHV��7KLV�VKRZHG� WKDW�SUR��DQG�DQWL��
DSRSWRWLF�IDFWRUV�DUH�DEHUUDQWO\�SUHVHQW�LQ�WKH�8&�GHSHQGLQJ�RQ�WKH�FHOO�OLQH�DQG�IDFWRU��7KHUH�
ZDV�D�WHQGHQF\�IRU�DQWL�DSRSWRWLF�IDFWRUV�WR�EH�RYHUH[SUHVVHG��7UHDWPHQW�ZLWK�(3,LV�DOWHUHG�
WKH�H[SUHVVLRQ�RI�DSRSWRVLV�IDFWRUV�LQ�WKH�GLUHFWLRQ�RI�ERWK�LQFUHDVHG�DQG�GHFUHDVHG�V\QWKHVLV��
7KH�LQGXFHG�FKDQJHV�YDULHG�GHSHQGLQJ�RQ�WKH�HSLJHQHWLF�LQKLELWRU�XVHG��,Q�DGGLWLRQ��WKH�OHYHO�
RI�RWKHU�IDFWRUV�LQYROYHG�LQ�FHOO�GHDWK��VXFK�DV�FDVSDVHV�DQG�KHDW�VKRFN�SURWHLQV��ZDV�DOWHUHG��
DV�GHPRQVWUDWHG�E\�DQ�DSRSWRVLV�SURWHLQ�DUUD\��7R� LQYHVWLJDWH� WKH� HIILFDF\�RI�+'$&LV� LQ�
FRPELQDWLRQ� ZLWK� %&/��� LQKLELWRUV� �%&/��LV�� RQ� FHOO� GHDWK� LQGXFWLRQ�� 077� WHVWV� ZHUH�
SHUIRUPHG�ZKLFK�VKRZHG�WKDW�WKH�%&/���LQKLELWRU��%&/��L��QDYLWRFOD[�ZDV�QRW�VXLWDEOH�IRU�
WKH�WUHDWPHQW�RI�8&�GXH�WR�LWV�WR[LFLW\�WR�QRUPDO�XULQDU\�EODGGHU�WLVVXH��,Q�FRPELQDWLRQ�ZLWK�
YHQHWRFOD[��V\QHUJLVWLF� HIIHFWV�ZHUH�VHHQ� LQ�VRPH�FDVHV��7KH� HIIHFW�RI�(3,LV� DQG�+'$&��
6PDOO�LQWHUIHULQJ�51$��VL51$��RQ�FHOO�GHDWK�LQ�8&&V�ZDV�DQDO\VHG�E\�IORZ�F\WRPHWU\�DQG�
UHYHDOHG�WKDW�8&&V�GLHG�SULPDULO\�E\�D�PL[WXUH�RI�DSRSWRVLV�DQG�QHFURVLV�DIWHU�WUHDWPHQW��
7KH�FHOO�GHDWK�ZDV�SDUWO\�GXH� WR� WKH� LQGXFWLRQ�RI�'1$�GRXEOH�VWUDQG�EUHDNV��ZKLFK�ZDV�
GHWHFWHG�E\�IOXRUHVFHQFH�VWDLQLQJ��7KH�FRPELQHG�NQRFNGRZQ�RI�+'$&��DQG�+'$&��VKRZV�
D� VWURQJHU� FHOO� GHDWK�LQGXFLQJ� HIIHFW� WKDQ� WKH� LQGLYLGXDO� NQRFNGRZQ� RI� WKHVH� HQ]\PHV��
+'$&LV�KDG�D�VWURQJHU�FHOO�GHDWK�LQGXFLQJ�HIIHFW�WKDQ�+'$&�VL51$�,Q�FRQFOXVLRQ��LW�FDQ�
EH�VDLG�WKDW�WKH�PLVUHJXODWLRQ�RI�DSRSWRVLV�IDFWRUV�LQ�8&�FDQ�FRPSOLFDWH�WKHUDS\�DQG�OHDG�WR�
WKH�GHYHORSPHQW� RI� UHVLVWDQFH��7KH�XVH�RI�(3,LV�� SRVVLEO\�SDLUHG�ZLWK�RWKHU� GUXJV�� FRXOG�
SURYLGH�D�UHPHG\��
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�&� *UDG�&HOVLXV� %(7� %URPRGRPDLQ�DQG�

H[WUDWHUPLQDO�GRPDLQ�

��-h� ��-DKUHV�hEHUOHEHQ� %(7L� %(7�,QKLELWRU�

$'&V� $QWLN|USHU�.RQMXJDWH� %(7LV� %(7�,QKLELWRUHQ�

$0/� $NXWH�P\HORLVFKH�

/HXNlPLH�

%+�'RPlQH� %&/���KRPRORJH�'RPlQH�

$3��� $NWLYDWRU�3URWHLQ��� %,'� %+��LQWHUDFWLQJ�GRPDLQ�

GHDWK�DJRQLVW�

$SDI��� DSRSWRWLF�SURWHDVH�

DFWLYDWLQJ�IDFWRU���

%,0� %FO���LQWHUDFWLQJ�PHGLDWRU�RI�

FHOO�GHDWK�

$36� $PPRQLXPSHUVXOIDW� %,5&�� %DFXORYLUDO�,$3�5HSHDW�

&RQWDLQLQJ���

$7� $QQHDOLQJ�7HPSHUDWXU� %,5&�� %DFXORYLUDO�,$3�5HSHDW�

&RQWDLQLQJ�

%$.� %FO���KRPRORJRXV�

DQWDJRQLVW�

%5&$� EUHDVW�FDQFHU�JHQH�

%$;� %FO���DVVRFLDWHG�;�

SURWHLQ�

%5'6� %URPRGRPlQHQ�

%&$� %LFLQFKRQLQVlXUH� %5'7� %URPRGRPDLQ�WHVWLV�VSHFLILF�

%&/��� %�FHOO�O\PSKRPD��� %6$� %RYLQHV�6HUXPDOEXPLQ�

%&/��L� %&/���,QKLELWRU� &$5� FKLPHULF�DQWLJHQ�UHFHSWRU�

%&/��LV� %&/���,QKLELWRUHQ� &$5'V� &DVSDVH��

5HNUXWLHUXQJVGRPlQHQ�

%&/�:� %FO���OLNH�SURWHLQ��� F'1$� .RPSOHPHQWlUH�'1$�

%&/�;/� %�FHOO�O\PSKRPD�H[WUD�

ODUJH�

F)/,3� FHOOXODU�)/,&(�OLNH�

LQKLELWRU\�SURWHLQ�

%&/�;6� %�FHOO�O\PSKRPD�H[WUD�

VKRUW�
'107L� '1$��

0HWK\OWUDQVIHUDVHLQKLELWRU�
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'107LV� '1$��

0HWK\OWUDQVIHUDVHLQKLELWRUHQ�

+'$&LV� +'$&�,QKLELWRUHQ�

'107V� '1$�0HWK\OWUDQVIHUDVHQ� +'$&V� +LVWRQGHDFHW\ODVHQ�

'2&� 1DWULXPGHR[\FKRODW� HIF1α� +\SR[LH�LQGX]LHUWHU�)DNWRU�

DOSKD�

'5V� 7RGHVUH]HSWRUHQ� +2� +lPR[\JHQDVH�

'6%V� '1$�'RSSHOVWUDQJEU�FKH� +53� KRUVHUDGLVK�SHUR[LGDVH�

('7$� (WK\OHQGLDPLQWHWUDHVVLJVlXUH� +63� +LW]HVFKRFNSURWHLQ�

(3,L� (SLJHQHWLVFKHU�,QKLELWRU� +WU$�� 6HULQH�SURWHDVH�+75$���

PLWRFKRQGULDO�

(3,LV� (SLJHQHWLVFKH�,QKLELWRUHQ� ,$3� LQKLELWRU�RI�DSRSWRVLV�

)$� )RUPDOGHK\G� ,&��� 0LWWOHUH�LQKLELWRULVFKH�

.RQ]HQWUDWLRQ�

)$&6� 'XUFKIOXVV]\WRPHWULH� L�G�5�� LQ�GHU�5HJHO�

)$''� )DV�$VVRFLDWLQJ�'HDWK�

'RPDLQ�&RQWDLQLQJ�3URWHLQ�

-1.� F�-81�1�WHUPLQDOH�.LQDVH�

)%6� )HWDOHV�.lOEHUVHUXP� N'D� .LORGDOWRQ�

)&6� +LW]HLQDNWLYLHUWHV�IHWDOHV�

.lOEHUVHUXP�

/77� &LVSODWLQ�UHVLVWHQWH�8&&�

),7&� )OXRUHVFHLQ�,VRWKLRF\DQDW� /77V� &LVSODWLQ�UHVLVWHQWH�8&&V�

*Y+'� *UDIW�YHUVXV�+RVW�5HDNWLRQ� 0$3� PLWRJHQ�DFWLYDWHG�SURWHLQ�

+�2� :DVVHU� 0&/��� ,QGXFHG�P\HORLG�OHXNHPLD�

FHOO�GLIIHUHQWLDWLRQ�SURWHLQ�

+DUQEODVHQ��

&$�

+DUQEODVHQNDU]LQRP� 0'6� 0\HORG\VSODVWLVFKHV�

6\QGURP�

+&O� 6DO]VlXUH� 0(.LV� 0(.�,QKLELWRUHQ�

+'$&� +LVWRQGHDFHW\ODVH� 0(0� 0LQLPDO�(VVHQWLDO�0HGLXP�

+'$&L� +'$&�,QKLELWRU� PO� 0LOOLOLWHU�
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PP� 0LOOLPHWHU� 3$53V� 3RO\�$'3�ULERVH��

3RO\PHUDVHQ�

P0� 0LOOLPRO� 3%6� 3KRVSKDWJHSXIIHUWH�

6DO]O|VXQJ�

0203� PLWRFKRQGULDO�RXWHU�

PHPEUDQH�SHUPHDELOL]DWLRQ�

3�JS� 3�*O\NRSURWHLQ�

P51$� 0HVVHQJHU�51$� 3ODWWHQHSLWKHO��

&$�

3ODWWHQHSLWKHONDU]LQRP�

Q� 1RUPDOJHZHEH� 321�� 6HUXP�

SDUDR[RQDVH�DU\OHVWHUDVH���

1D&O� 1DWULXPFKORULG� S5DG��� SKRVSKRU\OLHUWHV�5DG���

1$'�� 1LNRWLQDPLGDGHQLQGLQXNOHRWLG� 37&/� 3HULSKHUHV�7�=HOO�/\PSKRP�

1(5� 1XNOHRWLGH[]LVLRQVUHSDUDWXU� 380$� S���XSUHJXODWHG�PRGXODWRU�

RI�DSRSWRVLV�

QJ��O� 1DQRJUDPP�SUR�0LNUROLWHU� T57�3&5� TXDQWLWDWLYH�5HDO�7LPH�3&5�

QP� 1DQRPHWHU� U� .RUUHODWLRQVNRHIIL]LHQW�

Q0� 1DQRPRO� 5�� %HVWLPPWKHLWVPD��

12;$� 3KRUERO����0\ULVWDW�����

$FHWDW�LQGX]LHUWHV�3URWHLQ���

5E� 5HWLQREODVWRP�3URWHLQ�

Q730� QRUPDOL]HG�7UDQVFULSWV�3HU�

0LOOLRQ�

5,3$� 5DGLRLPPXQRSUHFLSLWDWLRQ�

$VVD\�

R�J�� REHQ�JHQDQQW� 51$� 5LERQXNOHLQVlXUH�

3$$� 3RO\DFU\ODPLG� 51DVH� 5LERQXFOHDVH�

3$53� 3RO\�$'3�ULERVH���

3RO\PHUDVH�

526� 5HDNWLYH�6DXHUVWRIIVSH]LHV�

3$53L� 3$53�,QKLELWRU� USP� URXQGV�SHU�PLQXWH�

3$53LV� 3$53�,QKLELWRUHQ� 57� 5DXPWHPSHUDWXU�
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6$0� 6�$GHQRV\OPHWKLRQLQ� 7U[� 7KLRUHGR[LQUHGXNWDVH�

6'6� 1DWULXPGRGHF\OVXOIDW� 785%7� 7UDQVXUHWKUDOH�5HVHNWLRQ�

GHV�%ODVHQWXPRUV�

VL51$� VPDOO�LQWHUIHULQJ�

5LERQXNOHLQVlXUH�

X�D�� XQWHU�DQGHUHP�

6,57� 6LUWXLQH� 8&� 8URWKHONDU]LQRP�

67$7�� VLJQDO�WUDQVGXFHU�DQG�DFWLYDWRU�

RI�WUDQVFULSWLRQ���

8&&� 8&�=HOOOLQLH�

675� 6KRUW�WDQGHP�UHSHDWV� 8&&V� 8&�=HOOOLQLHQ�

W%,'� 7UXQFDWHG�%,'� Y�D�� YRU�DOOHP�

7%3� 7$7$�%LQGHSURWHLQ� 9(*)� YDVFXODU�HQGRWKHOLDO�

JURZWK�IDFWRU�
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]�%�� ]XP�%HLVSLHO�

7%7%� 7KLD]RO\OEODX�WHWUD]ROLXPEURPLG� =/� =HOOOLQLH�Q��

7(0('� 7HWUDPHWK\OHWK\OHQGLDPLQ� �O� 0LNUROLWHU�

71)� 7XPRUQHNURVHIDNWRU� �P� 0LNURPHWHU�

710� 7XPRU�QRGH�PHWDVWDVLV� �0� 0LNURPRO�

75$''� 7XPRU�1HFURVLV�)DFWRU�5HFHSWRU�

7\SH���$VVRFLDWHG�'HDWK�'RPDLQ�
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75$,/� 71)�5HODWHG�$SRSWRVLV�,QGXFLQJ�

/LJDQG�5HFHSWRU�
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������%+��0LPHWLND����������������������������������������������������������������������������������������������������������
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������'LH�$EXQGDQ]�YRQ�$SRSWRVHIDNWRUHQ�NDQQ�VLFK�DXI�P51$��XQG�3URWHLQHEHQH�
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������'LH�([SUHVVLRQ�YRQ�SUR��XQG�DQWLDSRSWRWLVFKHQ�)DNWRUHQ�NRUUHOLHUW�LQ�8&&V�

RIWPDOV�QLFKW�PLWHLQDQGHU�������������������������������������������������������������������������������������������������

����(SLJHQHWLVFKH�,QKLELWRUHQ�YHUlQGHUQ�GLH�([SUHVVLRQ�YRQ�$SRSWRVHIDNWRUHQ�LP�
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������(SLJHQHWLVFKH�,QKLELWRUHQ�YHUlQGHUQ�GLH�([SUHVVLRQ�YRQ�SUR��XQG�
DQWLDSRSWRWLVFKHQ�)DNWRUHQ�DXI�P51$�(EHQH�����������������������������������������������������������������

������(SLJHQHWLVFKH�,QKLELWRUHQ�YHUlQGHUQ�GLH�$EXQGDQ]�YHUVFKLHGHQHU�

$SRSWRVHIDNWRUHQ�DXI�3URWHLQHEHQH�QXU�PDUJLQDO������������������������������������������������������������

������+'$&LV�YHUlQGHUQ�GLH�%LOGXQJ�YHUVFKLHGHQVWHU�SUR��XQG�DQWLDSRSWRWLVFK�
ZLUNHQGHU�)DNWRUHQ�DXI�3URWHLQHEHQH�������������������������������������������������������������������������������

������'LH�.RPELQDWLRQVEHKDQGOXQJ�PLW�HLQHP�3$53L�XQG�HLQHP�%(7L�YHUlQGHUW�GLH�

*HQH[SUHVVLRQ�LQ�8&&V�XQG�/77V�VWlUNHU�DOV�HLQH�(LQ]HOEHKDQGOXQJ�����������������������������

����'LH�+HPPXQJ�XQG�GHU�.QRFNGRZQ�YRQ�+'$&V�I�KUHQ�]X�=HOOWRG�LQ�)RUP�

HLQHU�0LVFKXQJ�DXV�$SRSWRVH�XQG�1HNURVH���������������������������������������������������������������������
������+'$&LV�I�KUHQ�LP�8&�]X�=HOOWRG�LQ�)RUP�YRQ�$SRSWRVH�XQG�1HNURVH�����������������

������'HU�NRPELQLHUWH�.QRFNGRZQ�YRQ�+'$&��XQG���LQGX]LHUW�SRWHQWHU�GHQ�=HOOWRG�

DOV�HLQ�DOOHLQLJHU�.QRFNGRZQ��������������������������������������������������������������������������������������������

������'LH�%LOGXQJ�YRQ�'1$�'RSSHOVWUDQJEU�FKHQ��'6%V��LVW�DQ�GHU�=HOOWRGLQGXNWLRQ�

LP�8&�EHWHLOLJW������������������������������������������������������������������������������������������������������������������

����:LUNXQJVDQDO\VHQ�YRQ�+'$&LV�LQ�.RPELQDWLRQ�PLW�%&/��LV�LP�8&��������������������
������'LH�.RPELQDWLRQ�YRQ�+'$&LV�PLW�9HQHWRFOD[�ZLUNW�LQ�8&&V�WHLOV�V\QHUJLVWLVFK�

XQG�WHLOV�DQWDJRQLVWLVFK�����������������������������������������������������������������������������������������������������

������'LH�,&���:HUWH�YRQ�1DYLWRFOD[�YDULLHUHQ�]HOOOLQLHQDEKlQJLJ�VWDUN������������������������

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

����'LH�%HGHXWXQJ�GHU�IHKOUHJXOLHUWHQ�$SRSWRVH�LP�8&�������������������������������������������������

������'LH�([SUHVVLRQ�YRQ�SUR��XQG�DQWLDSRSWRWLVFKHQ�)DNWRUHQ�LVW�LP�8&�IHKOUHJXOLHUW�
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�����(3,LV�YHUlQGHUQ�GLH�([SUHVVLRQ�YRQ�$SRSWRVHIDNWRUHQ�LP�8&������������������������������

������(3,LV�XQG�$SRSWRVHIDNWRUHQ�LP�8&��=HOOOLQLHQDEKlQJLJH�(IIHNWH�������������������������

������6\QHUJLVWLVFKH�(IIHNWH�YRQ�3$53LV�XQG�%(7LV�DXI�GLH�([SUHVVLRQ�YRQ�
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������'HU�NRPELQLHUWH�.QRFNGRZQ�YRQ�+'$&��XQG���I�KUW�]X�=HOOWRG�XQG�'6%V�LP�
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����.RPELQDWLRQVEHKDQGOXQJHQ�YRQ�+'$&LV�XQG�%&/��LV�LP�8&�����������������������������

������6\QHUJLVWLVFKH�(IIHNWH�GHU�+'$&LV��XQG�9HQHWRFOD[�.RPELQDWLRQ����������������������
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(LQOHLWXQJ�

��

�

�

��(LQOHLWXQJ�
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������(SLGHPLRORJLH�XQG�.ODVVLILNDWLRQ�
'LH� +DUQEODVH� LVW� HLQ� PXVNXOlUHV� +RKORUJDQ�� GDV� LP� PHQVFKOLFKHQ� .|USHU� I�U� GLH�

+DUQVSHLFKHUXQJ� XQG� �HQWOHHUXQJ� VRUJW� �$QGHUVVRQ� 	� $UQHU�� ������� ,KUH� PDOLJQHQ�

(UNUDQNXQJHQ�ZHUGHQ�KlXILJ�XQWHU�GHP�%HJULII�GHV�+DUQEODVHQNDU]LQRPV��+DUQEODVHQ�&$��

]XVDPPHQJHIDVVW� �&KDODVDQL� HW� DO��� ������� GDV� ZHOWZHLW� ]X� GHQ� ]HKQ� KlXILJVWHQ�

.UHEVHUNUDQNXQJHQ�JHK|UW��6XQJ�HW�DO����������,Q�'HXWVFKODQG�EHOHJWH�GDV�+DUQEODVHQ�&$�

LP�-DKU������3ODW]�]Z|OI�GHU�DP�ZHLWHVWHQ�YHUEUHLWHWHQ�E|VDUWLJHQ�1HXELOGXQJHQ�EHL�GHU�

)UDX�XQG�3ODW]�YLHU�EHLP�0DQQ��,P�VHOEHQ�-DKU�ZXUGHQ�LQ�GHU�%XQGHVUHSXEOLN�UXQG��������

+DUQEODVHQ�&$V� QHX� GLDJQRVWL]LHUW� XQG� FD�� ������ 7RGHVIlOOH� YHU]HLFKQHW�� GLH� LP�

=XVDPPHQKDQJ�PLW�GHU�(UNUDQNXQJ�VWDQGHQ��5REHUW�.RFK�,QVWLWXW���������'DV�+DUQEODVHQ��

&$�WULWW�JHKlXIW�LQ�(XURSD�XQG�1RUGDPHULND�DXI��6XQJ�HW�DO���������XQG�EHWULIIW�YRUUDQJLJ�

0lQQHU��GLH�PLW�HLQHU�YLHUPDO�K|KHUHQ�:DKUVFKHLQOLFKNHLW�GDUDQ�HUNUDQNHQ�DOV�)UDXHQ��&RRN�

HW�DO����������1HEHQ�GHP�*HVFKOHFKW�VSLHOW�GDV�$OWHU�HLQH�SUlGLVSRQLHUHQGH�5ROOH��GHQQ�GDV�

+DUQEODVHQ�&$�ILQGHW�VLFK�YRUUDQJLJ�LP�JHULDWULVFKHQ�%HKDQGOXQJV�6HWWLQJ�ZLHGHU��,P�0LWWHO�

EHOlXIW�VLFK�GDV�$OWHU�EHL�'LDJQRVHVWHOOXQJ�I�U�0lQQHU�DXI����-DKUH��)UDXHQ�VLQG�LP�6FKQLWW�

]ZHL� -DKUH� lOWHU� �5REHUW� .RFK� ,QVWLWXW�� ������� 2EZRKO� $OWHU� XQG� *HVFKOHFKW� ZLFKWLJH�

SUlGLVSRQLHUHQGH�)DNWRUHQ�GDUVWHOOHQ��JHOWHQ�GDV�9RUOLHJHQ�HLQHU�5DXFKHUKLVWRULH�E]Z��GHU�

DNWLYH�.RQVXP�DOV�UHOHYDQWHVWH�5LVLNRIDNWRUHQ��)UHHGPDQ�HW�DO����������1HEHQ�SHUV|QOLFKHP�

/HLG� JHKW� GDV� +DUQEODVHQ�&$� PLW� JUR�HQ� ILQDQ]LHOOHQ� +HUDXVIRUGHUXQJHQ� I�U� GDV�

*HVXQGKHLWVV\VWHP�HLQKHU��0RVVDQHQ�	�*RUH���������

:LH�HLQJDQJV�HUZlKQW��VWHOOW�GLH�%H]HLFKQXQJ�GHV�+DUQEODVHQ�&$�HLQHQ�6DPPHOEHJULII�I�U�

YHUVFKLHGHQH� PDOLJQH� (UNUDQNXQJHQ� GHU� +DUQEODVH� GDU�� ��� �� HQWIDOOHQ� DXI� GDV�

8URWKHONDU]LQRP��8&���'LH�UHVWOLFKHQ������VHW]HQ�VLFK�DXV�GHP�EDVDO�VTXDP|VHQ�6XEW\S�

VRZLH�VHOWHQHUH�)RUPHQ�]XVDPPHQ��&KDODVDQL�HW�DO����������'DV�+DUQEODVHQ�&$�NDQQ�ORNDO�

EHJUHQ]W��DEHU�DXFK�LQILOWUDWLY�ZDFKVHQ��'LH�6WDGLHQHLQWHLOXQJ�HUIROJW�QDFK�GHU�7XPRU�QRGH�

PHWDVWDVLV� �710��Klassifikation, wobei das „T< die Tumorgröße beschriebt, „N< den 

/\PShknotenbefall und „M< den Metastasierungsgrad definiert. Ab dem Stadium pT2 ist 

YRQ�HLQHP�PXVNHO�LQYDVLYHQ�+DUQEODVHQ�&$�GLH�5HGH��&KHQJ�HW�DO����������DXI�GDV�UXQG����

�� DOOHU� +DUQEODVHQ�&$V� HQWIDOOHQ� �6DJLQDOD� HW� DO��� ������� (V� JHKW� PLW� HLQHU� EHVRQGHUV�

VFKOHFKWHQ�3URJQRVH�HLQKHU��.DQJ�HW�DO����������$XIJUXQG�GHU�+lXILJNHLW�GHV�8&�ZHUGHQ�LP�

weiteren Verlauf die Begriffe „UC< und „Harnblasen�CA< synonym YHUZHQGHW��
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������'LDJQRVWLN��7KHUDSLH�XQG�3URJQRVH�
=X� GHQ� 5HG� IODJV�� GLH� DXI� HLQ� 8&� KLQGHXWHQ�� ]lKOHQ� GHU� 1DFKZHLV� YRQ� %OXW� LP� 8ULQ�

�+lPDWXULH�� VRZLH� XQVSH]LILVFKH� 6\PSWRPH�� ZLH� %DXFKVFKPHU]HQ� RGHU� HUVFKZHUWHV�

:DVVHUODVVHQ��6KHSKDUG�HW�DO����������%LVODQJ�VWHKW�NHLQ�7HVWYHUIDKUHQ�]XU�9HUI�JXQJ��GDV�

GLH� ]XYHUOlVVLJH� )U�KHUNHQQXQJ� HLQHV�8&� HUP|JOLFKW� �&XPEHUEDWFK�	�1RRQ�� ������� ,P�

9HUGDFKWVIDOO�JLOW�GLH�+DUQEODVHQVSLHJHOXQJ��LP�5DKPHQ�GHUHU�*HZHEHSUREHQ�I�U�GLH�ILQDOH�

'LDJQRVHVWHOOXQJ�JHZRQQHQ�ZHUGHQ��DOV�HPSIRKOHQHV�3URFHGHUH��3RZOHV�HW�DO����������

'LH�7KHUDSLH�GHV�8&�ULFKWHW�VLFK�QDFK�VHLQHP�,QYDVLRQVJUDG��/RNDO�EHJUHQ]WH�&$�ZHUGHQ�

PLQLPDOLQYDVLY� EHKDQGHOW�� ,KUH� (QWIHUQXQJ� �EHU� GLH� +DUQU|KUH�� GLH� VRJ�� 7UDQVXUHWKUDOH�

5HVHNWLRQ�GHV�%ODVHQWXPRUV��785%7���VWHOOW�GDEHL�GDV�6WDQGDUGSUR]HGHUH�GDU��,KU�VFKOLH�W�

VLFK�KlXILJ�HLQH�ORNDOH�&KHPRWKHUDSLH�DQ��+DOO�HW�DO����������'LH�(QWIHUQXQJ�GHV�LQYDVLYHQ�

8&�JHVWDOWHW�VLFK�DXIZlQGLJHU�XQG�EHLQKDOWHW�QHEHQ�GHU�'XUFKI�KUXQJ�HLQHU�QHRDGMXYDQWHQ�

&KHPRWKHUDSLH� KlXILJ� GLH� RSHUDWLYH� (QWIHUQXQJ� GHU� +DUQEODVH�� ,P� 5DKPHQ� GHU�

QHRDGMXYDQWHQ� &KHPRWKHUDSLH� N|QQHQ� JlQJLJH� &KHPRWKHUDSHXWLND�� GDUXQWHU� &LVSODWLQ��

9HUZHQGXQJ�ILQGHQ��DEHU�DXFK�QHXHUH�0HGLNDPHQWH�HLQJHVHW]W�ZHUGHQ��=X�GLHVHQ�]lKOHQ�GLH�

,PPXQFKHFNSRLQW�,QKLELWRUHQ� �1LHJLVFK� HW� DO��� ������RGHU�$QWLN|USHU�.RQMXJDWH� �$'&V��

�.LP� 	� &KDQJ�� ������� (LQH� %HKDQGOXQJ� PLW� &LVSODWLQ� JHKW� PLW� ]DKOUHLFKHQ�� WHLOV�

JUDYLHUHQGHQ�1HEHQZLUNXQJHQ�HLQKHU��)ORUHD�	�%�VVHOEHUJ��������XQG�]HLJW�GDU�EHU�KLQDXV�

LQ� YHUVFKLHGHQHQ� 7XPRUHQWLWlWHQ� QXU� PDUJLQDOH� WKHUDSHXWLVFKH� (UIROJH� �'DVDUL� 	�

7FKRXQZRX���������(UVFKZHUHQG�NRPPW�KLQ]X��GDVV�GLH�$XVELOGXQJ�HLQHU�&LVSODWLQUHVLVWHQ]�

LP�8&�KlXILJ�EHREDFKWHW�ZLUG��%XWWLJOLHUR�HW�DO����������

'LH���-DKUHV�hEHUOHEHQVUDWH�YRQ�3DWLHQWHQ��GLH�DQ�HLQHP�8&�OHLGHQ��YDULLHUW�LQ�$EKlQJLJNHLW�

YRQ�GHVVHQ�,QYDVLRQVJUDG��3DWLHQWHQ�PLW�HLQHP�ORNDO�EHJUHQ]WHQ�7XPRUZDFKVWXP�ZHLVHQ�

HLQH�GXUFKVFKQLWWOLFKH���-DKUHV�hEHUOHEHQVUDWH�YRQ������DXI��:lFKVW�GDV�8&�MHGRFK�VWDUN�

LQILOWUDWLY� XQG� JHKW� PLW� GHU� %LOGXQJ� YRQ� 0HWDVWDVHQ� HLQKHU�� VR� VLQNW� GLH� ��-DKUHV��

hEHUOHEHQVUDWH�DXI�OHGLJOLFK������6LHJHO�HW�DO����������

����'LH�$SRSWRVH�

������*UXQGODJHQ�GHU�$SRSWRVH��&DVSDVHQ�XQG�LKUH�)XQNWLRQ�
'LH� $SRSWRVH�� DXFK� DOV� SURJUDPPLHUWHU� =HOOWRG� EH]HLFKQHW�� NDQQ� EDVLHUHQG� DXI� LKUHP�

$NWLYLHUXQJVPRGXV�LQ�]ZHL�7\SHQ�XQWHUWHLOW�ZHUGHQ��GLH�DOV�LQWULQVLVFKH�VRZLH�H[WULQVLVFKH�

)RUP� EH]HLFKQHW� ZHUGHQ� �3IHIIHU� 	� 6LQJK�� ������� %HGHXWHQGH� $SRSWRVHVWLPLOL� VWHOOHQ�

6FKlGHQ� GHU� 'HVR[\ULERQXNOHLQVlXUH� �'1$�� �%DUWNRYD� HW� DO��� ������ RGHU� =HOOJLIWH�

�-DPVKLGL�$GHJDQL� HW� DO��� ������ GDU�� ,P� 9HUODXI� GHU� $SRSWRVH� WUHWHQ� FKDUDNWHULVWLVFKH�
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Veränderungen der Zellgestalt auf. Diese beinhalten die „Kondensation des Zellkerns und 

GHV�=\WRSODVPDV�XQG�GLH�)UDJPHQWLHUXQJ�GHU�=HOOH�LQ�HLQH�5HLKH�YRQ�PHPEUDQJHEXQGHQHQ��

ultrastrukturell gut erhaltenen Fragmenten<. Diese werden final durch spezialisierte Zellen 

HQWIHUQW��ZRGXUFK�HLQH�(QW]�QGXQJVUHDNWLRQ�DXVEOHLEW��.HUU�HW�DO����������'LH�$SRSWRVH�JLOW�

DOV�HLQ��EHUOHEHQVQRWZHQGLJHU�9RUJDQJ��7KRPSVRQ���������I�U�GHVVHQ�$EODXI�GLH�&DVSDVHQ�

HVVHQ]LHOO� VLQG� �+XD� HW� DO��� ������ =XR� HW� DO��� ������� %HL� LKQHQ� KDQGHOW� HV� VLFK� XP�

SURWHLQVSDOWHQGH�(Q]\PH��GHUHQ�NDWDO\WLVFKH�'RPlQH�&\VWHLQ�DXIZHLVW�XQG�GLH�6XEVWUDWH�

KLQWHU�$VSDUWDWUHVWHQ�VSDOWHQ��(DUQVKDZ�HW�DO����������,P�PHQVFKOLFKHQ�.|USHU�NRQQWHQ�ELV�

KHXWH� ]Z|OI� YHUVFKLHGHQH�&DVSDVHQ� LGHQWLIL]LHUW�ZHUGHQ�� GLH� VLFK�GUHL�*UXSSHQ� ]XRUGQHQ�

ODVVHQ��6KDOLQL�HW�DO����������

��� ,QLWLDWRUFDVSDVHQ��&DVSDVHQ��������������

��� (IIHNWRUFDVSDVHQ��&DVSDVHQ����������

��� ,QIODPPDWRULVFKH�&DVSDVHQ��&DVSDVHQ������������������

'LH�&DVSDVHQ�OLHJHQ�DOV�LQDNWLYH�9RUOlXIHU�LP�=\WRSODVPD�YRU��(DUQVKDZ�HW�DO����������,KUH�

$NWLYLHUXQJ�HUIROJW�PLWWHOV�3URWHRO\VH�GXUFK�GLH�,QLWLDWRUFDVSDVHQ��6WHQQLFNH�	�6DOYHVHQ��

�������GLH�ZLHGHUXP�GXUFK�SURDSRSWRWLVFKH�6WLPXOL�DNWLYLHUW�ZHUGHQ��%DR�	�6KL���������

������'LH�H[WULQVLVFKH�$SRSWRVH�
'LH�H[WULQVLVFKH�$SRSWRVH�ZLUG�GXUFK�lX�HUH�5HL]H�JHWULJJHUW��GLH�YLHOJHVWDOWLJ�VHLQ�N|QQHQ�

�5HKHPWXOOD� HW� DO��� ������=KRX� HW� DO��� ������XQG�GXUFK�GLH� ,QWHUDNWLRQ�YRQ�/LJDQGHQ�PLW�

VSH]LDOLVLHUWHQ� 5H]HSWRUHQ� DXI� GHU� =HOOREHUIOlFKH� LQV� ,QQHUH� IRUWJHWUDJHQ� ZHUGHQ�� 'LH�

„Todesrezeptoren (DRs) gehören der Tumornekrosefaktor (TNF)�Rezeptorfamilie an<. Ihr 

1DPH�JHKW�DXI�HLQH�LQWUD]HOOXOlU�ORNDOLVLHUWH�7RGHVGRPlQH��''��]XU�FN��$VKNHQD]L�	�'L[LW��

�������'LH�''�HUP|JOLFKW�GLH�,QWHUDNWLRQ�GHU�'5V�PLW�$GDSWHUSURWHLQHQ��GDUXQWHU�7XPRU�

1HFURVLV� )DFWRU� 5HFHSWRU� 7\SH� �� $VVRFLDWHG� 'HDWK� 'RPDLQ� 3URWHLQ� �75$''��� GDV� ]X�

%HJLQQ�GHU�H[WULQVLVFKHQ�$SRSWRVH�DQ�GLH�'5V�UHNUXWLHUW�ZLUG��+VX�HW�DO����������75$''�

EHVLW]W�HEHQIDOOV�HLQH�''���EHU�GLH�HV�LP�QlFKVWHQ�6FKULWW�)DV�$VVRFLDWLQJ�'HDWK�'RPDLQ��

&RQWDLQLQJ� 3URWHLQ� (FADD) bindet (Bender et al., 2005). „FADD verfügt über eine 

Todeseffektordomäne (DED)< (Chinnaiyan et al., 1995), die unter anderem (u.a.) der 

5HNUXWLHUXQJ� YRQ� 3UR�&DVSDVH� �� GLHQW� �&DUULQJWRQ� HW� DO��� ������� 'HU� .RPSOH[� DXV� '5��

$GDSWHUSURWHLQHQ�VRZLH�3UR�&DVSDVH���ZLUG�DOV�GHDWK�LQGXFLQJ�VLJQDOLQJ�FRPSOH[��',6&��

EH]HLFKQHW�XQG�HUP|JOLFKW�GLH�$NWLYLHUXQJ�GHU�&DVSDVH��.LVFKNHO�HW�DO����������&DVSDVH���

JHK|UW� GHU� *UXSSH� GHU� ,QLWLDWRUFDVSDVHQ� DQ� XQG� LVW� DOV� VROFKH� I�U� GLH� $NWLYLHUXQJ� GHU�

(IIHNWRUFDVSDVHQ�QRWZHQGLJ� �6KDOLQL�HW�DO����������'LH�8PVHW]XQJ�YRQ�3UR�&DVSDVH���]X�
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&DVSDVH���NDQQ�GXUFK�FHOOXODU�)/,&(�OLNH�LQKLELWRU\�SURWHLQ��F)/,3��XQWHUEXQGHQ�ZHUGHQ�

�&KDQJ�HW�DO����������'LH�0LWJOLHGHU�GHU�LQKLELWRU�RI�DSRSWRVLV��,$3��*UXSSH��UHSUlVHQWLHUW�

GXUFK� ;�/LQNHG� ,QKLELWRU� RI� $SRSWRVLV� �;,$3��� I�KUHQ� ]X� GHP� )XQNWLRQVYHUOXVW� GHU�

(IIHNWRUFDVSDVHQ��GDUXQWHU���XQG����6FRWW�HW�DO����������%HGHXWHQGH�9HUWUHWHU�GHU�,$3V�VWHOOHQ�

%DFXORYLUDO�,$3�5HSHDW�&RQWDLQLQJ����%,5&����$PEURVLQL�HW�DO���������VRZLH�%DFXORYLUDO�

,$3� 5HSHDW� &RQWDLQLQJ� �� �%,5&��� �5R\� HW� DO��� ������ GDU�� (LQ� ZHLWHUHV� 3URWHLQ�� GDV�

PD�JHEOLFK� DQ� GHU� H[WULQVLVFKHQ� $SRSWRVH� EHWHLOLJW� LVW�� LVW� 'HDWK�DVVRFLDWHG� SURWHLQ� ��

�'$;;���'LHVHV�QLPPW�LQ�%H]XJ�DXI�GLH�$SRSWRVH�GLH�5ROOH�HLQHV�=ZLWWHUV�HLQ��$OV�VROFKHU�

XQWHUVW�W]W� HV� SURDSRSWRWLVFKH� 6WLPXOL� �EHU� GHQ� F�-81�1�WHUPLQDOH� .LQDVH� �-1.��:HJ�

�<DQJ�HW�DO����������KDW�DEHU�DXFK�DQWLDSRSWRWLVFKH�(IIHNWH��&KHQ�	�&KHQ���������2EZRKO�

GHU� H[WULQVLVFKHQ� XQG� LQWULQVLVFKHQ� $SRSWRVH� LQ� GLHVHU� $UEHLW� XQWHUVFKLHGOLFKH�

7H[WDEVFKQLWWH�JHZLGPHW�VLQG��JUHLIHQ�VLH� LQ�GHU�5HDOLWlW� LQHLQDQGHU��'LH� LP�5DKPHQ�GHU�

H[WULQVLVFKHQ�$SRSWRVH�DNWLYLHUWH�&DVSDVH���ZDQGHOW�%+��LQWHUDFWLQJ�GRPDLQ�GHDWK�DJRQLVW�

�%,'��LQ�WUXQFDWHG�%,'��W%,'��XP��/L�HW�DO����������GDV�VRZRKO�%FO���DVVRFLDWHG�;�SURWHLQ�

�%$;��DNWLYLHUW��(VNHV�HW�DO���������DOV�DXFK�%FO���KRPRORJRXV�DQWDJRQLVW��%$.��VWLPXOLHUW�

�:HL�HW�DO����������%HLGH�VLQG�I�U�GLH�)UHLVHW]XQJ�YRQ�&\WRFKURP�F�DXV�GHP�0LWRFKRQGULXP�

QRWZHQGLJ��(LQ�3UR]HVV��GHU�]X�GHQ�HQWVFKHLGHQGVWHQ�6FKULWWHQ�GHU�$SRSWRVH�]lKOW��:HL�HW�

DO����������

������'LH�LQWULQVLVFKH�$SRSWRVH�
,P�*HJHQVDW]� ]XU� H[WULQVLVFKHQ�$SRSWRVH�ZLUG�GLH� LQWULQVLVFKH� )RUP�GXUFK� LQQHUH�5HL]H�

DQJHVWR�HQ� �=DPDQ� HW� DO��� ������� 'D� GDV� 0LWRFKRQGULXP� HLQH� ZLFKWLJH� 5ROOH� LQ� GHU�

LQWULQVLVFKHQ� $SRSWRVH� VSLHOW�� ZLUG� GLHVH� JHPHLQKLQ� DXFK� DOV� PLWRFKRQGULDOH� $SRSWRVH�

EH]HLFKQHW��3IHIIHU�	�6LQJK���������,P�9HUODXI�GHU�LQWULQVLVFKHQ�$SRSWRVH�ZLUG�GLH�lX�HUH�

0LWRFKRQGULHQPHPEUDQ� GXUFKO|FKHUW� �9RQ� $KVHQ� HW� DO��� ������� (LQ� 9RUJDQJ�� GHU� DOV�

PLWRFKRQGULDO� RXWHU� PHPEUDQH� SHUPHDELOL]DWLRQ� �0203�� (LQ]XJ� LQ� GLH� /HKUE�FKHU�

JHKDOWHQ� KDW� XQG� KlXILJ� DOV�ZLFKWLJVWHU� 6FKULWW� GHU�$SRSWRVH� DQJHVHKHQ�ZLUG� �3IHIIHU�	�

6LQJK�� ������� (VVHQ]LHOO� I�U� GLH� 3HUPHDELOLVLHUXQJ� GHU� 0LWRFKRQGULHQPHPEUDQ� VLQG� GLH�

SRUHQELOGHQGHQ� 3URWHLQH� %$;� XQG� %$.� �:HL� HW� DO��� ������� GLH� GLH� )UHLVHW]XQJ� YRQ�

&\WRFKURP� F� JHZlKUOHLVWHQ�� 'LHVHV� ELOGHW� XQWHU� %HWHLOLJXQJ� YRQ� DSRSWRWLF� SURWHDVH�

DFWLYDWLQJ� IDFWRU� �� �$SDI���� XQG� 'HVR[\DGHQRVLQWULSKRVSKDW� �G$73�� HLQHQ�

=XVDPPHQVFKOXVV��/L�HW�DO����������GDV�DOV�$SRSWRVRP�EH]HLFKQHW�ZLUG��<XDQ�HW�DO����������

hEHU�&DVSDVH�5HNUXWLHUXQJVGRPlQHQ��&$5'V��YHUPDJ�GDV�$SRSWRVRP�PLW�3UR�&DVSDVH���

LQ� ,QWHUDNWLRQ� ]X� WUHWHQ� �=RX� HW� DO��� ������ XQG� GLHVH� ]X� DNWLYLHUHQ�� 'LH� HQWVWHKHQGH�

HLQVDW]EHUHLWH� ,QLWLDWRUFDVSDVH� VWLPXOLHUW� GLH� %LOGXQJ� YRQ� (IIHNWRUFDVSDVHQ�� QDPHQWOLFK�
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&DVSDVH����%UDWWRQ�HW�DO����������1HEHQ�&\WRFKURP�F�ZLUG�DXFK�6PDF�',$%/2�DXV�GHP�

0LWRFKRQGULXP�IUHLJHVHW]W��GDV�GLH�0LWJOLHGHU�GHU�,$3�*UXSSH�KHPPW�XQG�DXI�GLHVH�:HLVH�

GLH� LQWULQVLVFKH�$SRSWRVH� DQNXUEHOW� �'X� HW� DO��� �������%HLGH�6XEVWDQ]HQ�PLWRFKRQGULDOHQ�

8UVSUXQJV� N|QQHQ� GXUFK�%�FHOO� O\PSKRPD� �� �%&/���� RGHU�%�FHOO� O\PSKRPD�H[WUD� ODUJH�

�%&/�;/��JHKHPPW�ZHUGHQ��'LHV�JHVFKLHKW�GXUFK�GLH�,QKLELWLRQ�GHU�3RUHQELOGQHU�%$;�XQG�

%$.��ZRGXUFK�GLH�0203�YHUKLQGHUW�ZLUG��&KHQJ�HW�DO����������,QGXFHG�P\HORLG�OHXNHPLD�

FHOO� GLIIHUHQWLDWLRQ� SURWHLQ� �0&/���� WULWW� PLW� %$.� LQ� .RQWDNW� XQG� XQWHUGU�FNW� GHVVHQ�

)XQNWLRQ� �:LOOLV� HW� DO��� �������%�FHOO� O\PSKRPD�H[WUD� VKRUW� �%&/�;6�� LVW� HLQH� 6SOLFLQJ��

9DULDQWH�YRQ�%&/�;/�XQG�ZLUNW�SURDSRSWRWLVFK��LQGHP�HV�DQWLDSRSWRWLVFKH�)DNWRUHQ�KHPPW�

�%RLVH�HW�DO����������

'LH�$EOlXIH�GHU�LQWULQVLVFKHQ�XQG�H[WULQVLVFKHQ�$SRSWRVH�VLQG�LQ�$EELOGXQJ���GDUJHVWHOOW��

�

�
$EE�����(LJHQH�'DUVWHOOXQJ�GHU�LQWULQVLVFKHQ�XQG�H[WULQVLVFKHQ�$SRSWRVH��'LH�SURDSRSWRWLVFKHQ�
)DNWRUHQ� ZHUGHQ� JU�Q� KHUYRUJHKREHQ�� GLH� DQWLDSRSWRWLVFKHQ� )DNWRUHQ� URW�� :HLWHUH� WRROV� GHU�
$SRSWRVH�VLQG�JUDX�XQWHUOHJW��
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������'LH�%&/���3URWHLQIDPLOLH�
'LH�%&/���)DPLOLH�VWHOOW�HLQH�3URWHLQJUXSSH�GDU��GLH�PD�JHEOLFK�DQ�GHU�$SRSWRVH�PLWZLUNW�

�3HWURV�HW�DO����������,KUH�%H]HLFKQXQJ�JHKW�DXI�%&/���]XU�FN��GDV�DOV�HUVWHU�9HUWUHWHU�GHU�

*UXSSH�LQ�GHQ�����HU�-DKUHQ�LGHQWLIL]LHUW�ZXUGH��7VXMLPRWR�HW�DO����������+HXWH�VLQG�PHKU�

DOV����0LWJOLHGHU�EHNDQQW��GLH�VRZRKO�SUR��DOV�DXFK�DQWLDSRSWRWLVFKH�.RPSRQHQWHQ�XPIDVVHQ�

XQG�VLFK�LQ�GUHL�*UXSSHQ�HLQWHLOHQ�ODVVHQ��3HWURV�HW�DO����������$XV�GLGDNWLVFKHQ�*U�QGHQ�

ZHUGHQ�LQ�GHU�IROJHQGHQ�hEHUVLFKW�OHGLJOLFK�GLH�%&/���)DPLOLHQPLWJOLHGHU�DXIJHI�KUW��GLH�

LQ�GLHVHU�$UEHLW�XQWHUVXFKW�ZXUGHQ�RGHU�(UZlKQXQJ�ILQGHQ��

��� $QWLDSRSWRWLVFKH�3URWHLQH��%&/����%&/�;/��0&/����%&/�:��

��� 3URDSRSWRWLVFKH�0XOWLGRPlQHQ�3URWHLQH��%$;��%$.��

��� 3URDSRSWRWLVFKH�%+��RQO\�3URWHLQH��%$'��%,'��%&/�;6��%,0��380$��12;$��

6LH�ZHLVHQ� VWUXNWXUHOOH�*HPHLQVDPNHLWHQ� DXI�� GLH� VLFK� YRUUDQJLJ� LQ� GHP� 9RUKDQGHQVHLQ�

PLQGHVWHQV�HLQHU�%&/���KRPRORJHQ�'RPlQH��%+�'RPlQH��ZLGHUVSLHJHOQ��9RQ�GLHVHQ�VLQG�

YLHU�EHNDQQW��GLH�QXPHULVFK�JHRUGQHW�DOV�%+��ELV�%+��EH]HLFKQHW�ZHUGHQ��'DV�*URV�GHU�

DQWLDSRSWRWLVFKHQ�3URWHLQH�VHW]W�VLFK�DXV�YLHU�%+�'RPlQHQ�]XVDPPHQ��3HWURV�HW�DO����������

ZREHL�$XVQDKPHQ�YRUNRPPHQ��(LQH�VROFKH�VWHOOW�]�%��0&/���GDU��GDV�VLFK�PRUSKRORJLVFK�

YRQ� GHP� 1DPHQVJHEHU� GHU� %&/���)DPLOLH� XQWHUVFKHLGHW� �.R]RSDV� HW� DO��� ������� 'LH�

SURDSRSWRWLVFKHQ� 0XOWLGRPlQHQ�3URWHLQH� VHW]HQ� VLFK� DXV� GHQ� %+�'RPlQHQ� �� ELV� ��

]XVDPPHQ��ZlKUHQG� GLH�%+��RQO\�3URWHLQH� QXU� PLW� %+�� DXIZDUWHQ� �+XDQJ�	�6WUDVVHU��

������� 'LH� %&/���)DPLOLHQPLWJOLHGHU� N|QQHQ� PLWHLQDQGHU� LQ� ,QWHUDNWLRQ� WUHWHQ��

,QWHUDNWLRQHQ�VLQG�VRZRKO�]ZLVFKHQ�SUR��XQG�DQWLDSRSWRWLVFKHQ�9HUWUHWHUQ�P|JOLFK��2OWYDO�

HW� DO��� ������ DOV� DXFK� LQQHUKDOE� HLQHU� *UXSSH�� ZDV� VLFK� DQKDQG� GHU� SURDSRSWRWLVFKHQ�

0XOWLGRPlQHQ�3URWHLQH�]HLJHQ�OlVVW��:HL�HW�DO����������6FKRQ�IU�K�ZXUGH�GLH�%+��'RPlQH�

DOV�*UXQGYRUDXVVHW]XQJ�I�U�GLH�:HFKVHOZLUNXQJHQ� LGHQWLIL]LHUW� �&KLWWHQGHQ� HW�DO����������

JHQDXVR�ZLH� HLQH� YRQ� GHQ�%+�'RPlQHQ� JHELOGHWH�%LQGXQJVWDVFKH� �3HWURV� HW� DO��� �������

,QIROJH� GHU� ,QWHUDNWLRQHQ� NDQQ� HV� ]X� HLQHU� ,QDNWLYLHUXQJ� YRQ� SURDSRSWRWLVFKHQ� GXUFK�

DQWLDSRSWRWLVFKH�)DNWRUHQ�NRPPHQ��<LQ�HW�DO����������'DU�EHU�KLQDXV�N|QQHQ�]�%��GLH�%+���

RQO\�3URWHLQH�DQWLDSRSWRWLVFKH�)DNWRUHQ�KHPPHQ�RGHU�SURDSRSWRWLVFKH�)DPLOLHQPLWJOLHGHU�

DNWLYLHUHQ�� 'LH� :HFKVHOZLUNXQJHQ� ]ZLVFKHQ� GHQ� %&/���)DPLOLHQPLWJOLHGHUQ� VLQG� YRQ�

JUR�HU�5HOHYDQ]�XQG�HQWVFKHLGHQG�I�U�GDV�6FKLFNVDO�HLQHU� MHGHQ�=HOOH��'LH�'HYLVH� ODXWHW��

„Leben�RGHU�Tod<��$GDPV�	�&RUH\���������

'LH�%&/���)DPLOLHQPLWJOLHGHU�VLQG�LQ�YHUVFKLHGHQHQ�=HOONRPSDUWLPHQWHQ�ORNDOLVLHUW��'LH�

DQWLDSRSWRWLVFKHQ�9HUWUHWHU�OLHJHQ�EHYRU]XJW�LP�%HUHLFK�YRQ�=HOORUJDQHOOHQ�YRU��ZlKUHQG�

GLH� SURDSRSWRWLVFKHQ� )DNWRUHQ� IUHL� IORWWLHUHQ� �3HWURV� HW� DO��� ������ XQG� HUVW� DXI� HLQHQ�
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SURDSRSWRWLVFKHQ� 6WLPXOXV� KLQ� DQ� GLH� 0LWRFKRQGULHQ� PRELOLVLHUW� ZHUGHQ� �:ROWHU� HW� DO���

�������

������%+��0LPHWLND�
%+��0LPHWLND�VWHOOHQ�0HGLNDPHQWH�GDU��GLH�GHQ�%+��RQO\�3URWHLQHQ�QDFKHPSIXQGHQ�VLQG��

6LH�WUHWHQ�PLW�GHQ�SURDSRSWRWLVFKHQ�0LWJOLHGHUQ�GHU�%&/���)DPLOLH�LQ�.RQNXUUHQ]�XP�GLH�

K\GURSKREH� %LQGXQJVWDVFKH� GHU� DQWLDSRSWRWLVFKHQ� .RPSRQHQWHQ�� $XI� GLHVH� :HLVH�

UHGX]LHUHQ�VLH�GLH�:DKUVFKHLQOLFKNHLW� I�U�3URWHLQLQWHUDNWLRQHQ��GLH�]X�HLQHU� ,QDNWLYLHUXQJ�

YRQ�SURDSRSWRWLVFKHQ�)DNWRUHQ�I�KUHQ�Z�UGHQ��'DGXUFK�ZLUG�GLH�3URSDSRSWRVH�JHI|UGHUW�

�0HULQR�HW�DO����������0DQFKH�%+��0LPHWLND�N|QQHQ�VHOHNWLY�HLQ]HOQH�9HUWUHWHU�GHU�%&/��

��)DPLOLH� WDUJHWLHUHQ��6LH�XPIDVVHQ�,QKLELWRUHQ�YRQ�%&/����6RXHUV�HW�DO����������0&/���

�7URQ�HW�DO���������VRZLH�%&/�;/��:DQJ�HW�DO����������'DU�EHU�KLQDXV�H[LVWLHUHQ�SDQ�%&/��

��,QKLELWRUHQ� �%&/��LV���ZLH� ]�%��$%7������ GDV� HLQ�%+��0LPHWLNXP� GHU� HUVWHQ� 6WXQGH�

GDUVWHOOW� XQG�%&/����%&/�;/� VRZLH�%FO���OLNH�SURWHLQ��� �%&/�:�� LQ�GHQ� )RNXV�QLPPW�

�2OWHUVGRUI�HW�DO����������,QIROJH�YRQ�XPIDVVHQGHQ�9HUVWRIIZHFKVHOXQJVSUR]HVVHQ�QDFK�GHU�

RUDOHQ� (LQQDKPH� �7VH� HW� DO��� ������� HUVFKHLQW�$%7����� I�U� GHQ� NOLQLVFKHQ�*HEUDXFK� DOV�

ZHQLJ�SUDNWLNDEHO��

,Q� GLHVHU�$UEHLW�ZXUGH� GLH�:LUNXQJ� YRQ�1DYLWRFOD[� XQG�9HQHWRFOD[� LP�8&� XQWHUVXFKW��

1DYLWRFOD[�VWHOOW�HLQH�:HLWHUHQWZLFNOXQJ�YRQ�$%7�����GDU�XQG�KHPPW�DOV�VROFKH�HEHQIDOOV�

%&/����%&/�;/�VRZLH�%&/�:��7VH�HW�DO����������hEHU�GLH�+HPPXQJ�YRQ�%&/�;/�I�KUW�

1DYLWRFOD[� HLQHQ� %OXWSOlWWFKHQPDQJHO� KHUEHL�� ZDV� PLW� SRWHQ]LHOOHQ� 5LVLNHQ� I�U� GLH�

3DWLHQW,QQHQ� HLQKHUJHKW� �5XGLQ� HW� DO��� ������� %LV� GDWR� KDW� 1DYLWRFOD[� QRFK� NHLQH�

0DUNW]XODVVXQJ�HUKDOWHQ��3RWOXUL�HW�DO����������,P�5DKPHQ�ZHLWHUHU�)RUVFKXQJVDNWLYLWlWHQ�

NRQQWH� DXV� 1DYLWRFOD[� 9HQHWRFOD[� V\QWKHWLVLHUW� ZHUGHQ�� GDV� HLQHQ� VHOHNWLYHQ� %&/����

,QKLELWRU� �%&/��L�� GDUVWHOOW�� 'D� LQ� GLHVHP� )DOO� GLH� +HPPXQJ� YRQ� %&/�;/� XQWHUEOHLEW��

UHVXOWLHUW�HLQH�%HKDQGOXQJ�PLW�9HQHWRFOD[�QLFKW�LQ�HLQHP�%OXWSOlWWFKHQPDQJHO��6RXHUV�HW�

DO��� ������� 9HQHWRFOD[� LVW� VHLW� ����� I�U� GLH� %HKDQGOXQJ� GHU� FKURQLVFK� O\PSKDWLVFKHQ�

/HXNlPLH��&//��]XJHODVVHQ��'HHNV���������

([SHULPHQWH� LQ�GHU�&//�KDEHQ�JH]HLJW��GDVV�GLH�.RPELQDWLRQ�DXV�GHP�%+��0LPHWLNXP�

$%7����� XQG� ZHLWHUHQ� 0HGLNDPHQWHQ� HIIHNWLY� DQWLWXPRU|V� ZLUNW� �0DVRQ� HW� DO��� �������

'LHVHV�:LVVHQ�N|QQWH�DOV�*UXQGODJH�I�U�GLH�(UIRUVFKXQJ�ZHLWHUHU�:LUNVWRIINRPELQDWLRQHQ�

GLHQHQ��
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������'LH�)HKOUHJXODWLRQ�GHU�$SRSWRVH�LP�8&�
'HQ�0LWJOLHGHUQ�GHU�%&/���)DPLOLH�NRPPHQ�YHUVFKLHGHQH�5ROOHQ�LQ�GHU�(QWZLFNOXQJ�GHV�

8&�]X��6R�I�KUW�%&/����GHU�1DPHQVJHEHU�GHU�*UXSSH��QLFKW�QXU� ]X�HLQHU�+HPPXQJ�GHU�

$SRSWRVH��/LSSRQHQ�HW�DO����������VRQGHUQ�DXFK�]XU�5HVLVWHQ]DXVELOGXQJ��&KR�HW�DO����������

'LH�5ROOH�YRQ�%&/���LP�6SH]LHOOHQ�ZLUG�LP�8&�DPELYDOHQW�EHZHUWHW��:lKUHQG�]XP�HLQHQ�

NRQVWDWLHUW�ZLUG��GDVV�HV�NHLQHQ�=XVDPPHQKDQJ�]ZLVFKHQ�GHU�([SUHVVLRQ�GHV�)DNWRUV�XQG�

GHP� 7XPRUJUDG� JLEW� �.RUNRORSRXORX� HW� DO��� ������� EHULFKWHQ� DQGHUH� 6WXGLHQ� YRQ� HLQHU�

YHUPHKUWHQ�%&/���([SUHVVLRQ�PLW�]XQHKPHQGHP�0DOLJQLWlWVJUDG��.LQJ�HW�DO���������/L�HW�

DO����������1HEHQ�%&/���LVW�DXFK�HLQH�hEHUH[SUHVVLRQ�YRQ�%&/�;�LP�8&�YRUEHVFKULHEHQ��

GLH�EHLGH�6SOLFH�9DULDQWHQ�EHWULIIW��.LUVK�HW�DO����������'LH�([SUHVVLRQ�YRQ�%&/�;/�NDQQ�

PLW� HLQHU� YHUN�U]WHQ� hEHUOHEHQV]HLW� EHWURIIHQHU� 3DWLHQW,QQHQ� LQ� 9HUELQGXQJ� JHEUDFKW�

ZHUGHQ��<RVKLPLQH�HW�DO����������'LH�([SUHVVLRQ�YRQ�%$;�KLQJHJHQ�ZLUNW�VLFK�I|UGHUOLFK�

DXI�GLH�/HEHQVHUZDUWXQJ�DXV��+XVVDLQ�HW�DO����������

1HEHQ�GHU�%&/���)DPLOLH�LVW�DXFK�GLH�,$3�*UXSSH�PD�JHEOLFK�DQ�GHU�(QWVWHKXQJ�GHV�8&�

EHWHLOLJW�� 'LH� ([SUHVVLRQ� YRQ� ;�/LQNHG� ,QKLELWRU� RI� $SRSWRVLV� �;,$3�� ZXUGH� PLW� HLQHU�

HUK|KWHQ�hEHUOHEHQVWHQGHQ]�YRQ�8&�=HOOOLQLHQ��8&&V��LQ�9HUELQGXQJ�JHEUDFKW��%LOLP�HW�

DO��� ������� HLQ� KRKHV� /LYLQ�/HYHO� ZXUGH� LQ� =XVDPPHQKDQJ� PLW� GHU� 3URJUHVVLRQ� YRQ�

REHUIOlFKOLFKHP� %ODVHQNUHEV� JHVWHOOW� �*D]]DQJLJD� HW� DO��� ������� 'DV� 9RUKDQGHQVHLQ� YRQ�

%,5&��LVW�PLW�HLQHP�HUK|KWHQ�5H]LGLYULVLNR�DVVR]LLHUW��6ZDQD�HW�DO����������1DFKJHZLHVHQ�

ZHUGHQ� NRQQWHQ� LP� 8&� GDU�EHU� KLQDXV� DXFK� GHXWOLFK� HUK|KWH� :HUWH� GHU� ,$3V� FHOOXODU�

LQKLELWRU�RI�DSRSWRVLV�SURWHLQ����&,$3���VRZLH�YRQ�%,5&���<LQ�HW�DO����������

����(SLJHQHWLN�

������(SLJHQHWLVFKH�0HFKDQLVPHQ�XQG�LKUH�(LQIOXVVIDNWRUHQ�
Der Begriff „Epigenetik< fand erstmals 1942 Erwähnung (Waddington, 1942) und 

beschreibt „jeden Prozess, der die Genaktivität verändert, ohne die DNA�6HTXHQ]� ]X�

verändern< (Weinhold, 2006). Die epigenetischen Mechanismen sind vielfältig und 

VFKOLH�HQ� QHEHQ� 0HWK\OLHUXQJV�� XQG� $FHW\OLHUXQJVSUR]HVVHQ� �$OOIUH\� HW� DO��� ������ DXFK�

%URPRGRPlQHQ�PLW�HLQ��GLH�DOV�.RQWDNWVWHOOH�I�U�7UDQVNULSWLRQVIDNWRUHQ�IXQJLHUHQ�RGHU�GLH�

&KURPDWLQVWUXNWXU�DXIORFNHUQ�XQG�VR�GLH�7UDQVNULSWLRQ�HUP|JOLFKHQ��=DZDUH�	�=KRX���������

8PZHOWHLQIO�VVH� N|QQHQ� GLH� (SLJHQHWLN� GHV� 0HQVFKHQ� YHUlQGHUQ� XQG� XPIDVVHQ� ]�%��

EHVWLPPWH�(UQlKUXQJVJHZRKQKHLWHQ��*UHFR�HW�DO���������RGHU�SUlJHQGH�/HEHQVHUIDKUXQJHQ�

�-LDQJ� HW� DO��� ������� ,QWHUHVVDQWHUZHLVH� N|QQHQ� HSLJHQHWLVFKH� 0RGLILNDWLRQHQ� YRQ� HLQHU�

*HQHUDWLRQ�]XU�DQGHUHQ�WUDGLHUW�ZHUGHQ��5HLN�HW�DO����������
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$EELOGXQJ� �� ]HLJW� HLQH� hEHUVLFKW� GHU� LQ� GLHVHU� $UEHLW� XQWHUVXFKWHQ� HSLJHQHWLVFKHQ�

0RGLILNDWLRQHQ�� 'HWDLOOLHUWHUH� $XVI�KUXQJHQ� VLQG� GHQ� IROJHQGHQ� 7H[WDEVFKQLWWHQ� ]X�

HQWQHKPHQ��
�

�

�
$EE�� ��� hEHUVLFKW� �EHU� GLH� HSLJHQHWLVFKHQ� 0RGLILNDWLRQHQ�� GLH� LP� 5DKPHQ� GLHVHU� $UEHLW�
XQWHUVXFKW� ZXUGHQ�� ,Q� 5RW� ZHUGHQ� GLH� XQWHUVXFKWHQ�0HGLNDPHQWH� GDUJHVWHOOW�� ,P� .RQWH[W� GHU�
'LVVHUWDWLRQ� LVW� OHGLJOLFK� GLH�'1$�0HWK\OLHUXQJ� DQ�&\WRVLQ� UHOHYDQW��'HU�9ROOVWlQGLJNHLW� KDOEHU�
ZLUG�MHGRFK�DXFK�DXI�GLH�0HWK\OLHUXQJ�YRQ�$GHQLQ�HLQJHJDQJHQ��
�
�
������'1$�0HWK\OLHUXQJ�
„Die DNA�0HWK\OLHUXQJ�ZLUG�GXUFK�GLH�)DPLOLH� GHU�'1$�0HWK\OWUDQVIHUDVHQ� �'107V��

NDWDO\VLHUW�� GLH� HLQH� 0HWK\OJUXSSH� YRQ� 6�$GHQRV\OPHWKLRQLQ� �6$0�� DXI� GHQ� I�QIWHQ�

Kohlenstoff eines Cytosinrestes übertragen< (Moore et al., 2012). Die Methylierung von 

&\WRVLQ� HUIROJW� SULPlU� LQQHUKDOE� YRQ� &S*�,QVHOQ� �%LUG�� ������� GLH� JHKlXIW� LQ�

*HQSURPRWRUUHJLRQHQ�QDFKZHLVEDU�VLQG��6D[RQRY�HW�DO����������,QIROJHGHVVHQ�NRPPW�HV�]X�

HLQHU�9HUGLFKWXQJ�GHV�&KURPDWLQV��ZDV�LQ�HLQHU�UHGX]LHUWHQ�*HQH[SUHVVLRQ�P�QGHW��&RVWHOOR�

HW� DO��� ������� ,P�PHQVFKOLFKHQ�.|USHU� VLQG�GUHL� YHUVFKLHGHQH�'107V�EHNDQQW��'107��

�%HVWRU���������'107�$�VRZLH�'107�%��2NDQR�HW�DO����������6WXGLHQ�KDEHQ�JH]HLJW��GDVV�

GDV�0HWK\OLHUXQJVPXVWHU�LQ�.UHEVHUNUDQNXQJHQ�YHUlQGHUW�LVW��)HLQEHUJ�	�9RJHOVWHLQ��������

&RVWHOOR�HW�DO���������=KDQJ�	�/RQJ���������(V�VLQG�VRZRKO�+\SHUPHWK\OLHUXQJV�3UR]HVVH�
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QDFKZHLVEDU��&RVWHOOR�HW�DO���������DOV�DXFK�$EOlXIH��GLH�LQ�HLQHU�+\SRPHWK\OLHUXQJ�P�QGHQ�

�)HLQEHUJ�	�9RJHOVWHLQ���������,QIROJH�GHV�YHUlQGHUWHQ�0HWK\OLHUXQJVPXVWHUV�NDQQ�HV�]XU�

6WXPPVFKDOWXQJ� YRQ� 7XPRUVXSSUHVVRUJHQHQ�� ZLH� GHP� 5HWLQREODVWRP�3URWHLQ� �5E���

NRPPHQ��6DNDL�HW�DO����������

��������'107�,QKLELWRUHQ�
'LH� HEHQ� EHVFKULHEHQH� ,QDNWLYLHUXQJ� YRQ� 7XPRUVXSSUHVVRUJHQHQ� LQIROJH� YRQ�

0HWK\OLHUXQJVSUR]HVVHQ�� NDQQ� GXUFK� GLH� 9HUZHQGXQJ� YRQ� '1$��

0HWK\OWUDQVIHUDVHLQKLELWRUHQ� �'107LV��ZLHGHU� U�FNJlQJLJ�JHPDFKW�ZHUGHQ��%U�FNQHU� HW�

DO��� �������'LHVH�ZLUNHQ� DXI�'107V�HLQ�XQG�XQWHUELQGHQ�GHUHQ�PHWK\OLHUHQGH�:LUNXQJ�

�0HKGLSRXU�HW�DO����������'107LV�ODVVHQ�VLFK�LQ�]ZHL�6XEJUXSSHQ�HLQWHLOHQ��GLH�:LUNVWRIIH�

ZLH�'HFLWDELQ��0RPSDUOHU��������RGHU�&XUFXPLQ��+DVVDQ�HW�DO���������XPIDVVHQ��'HFLWDELQ�

UHSUlVHQWLHUW�GLH�*UXSSH�GHU�1XFOHRVLG�$QDORJD��GLH�YRQ�GHQ�=HOOHQ�IlOVFKOLFKHUZHLVH�DOV�

QRUPDOH� 1XNOHRVLGH� HUNDQQW� XQG� LQ� GLH� '1$� HLQJHEDXW� ZHUGHQ�� (UVW� GRUW� HQWIDOWHQ�

1XFOHRVLG�$QDORJD�LKUH�LQKLELWRULVFKH�:LUNXQJ��0RPSDUOHU���������'HU�:LUNPHFKDQLVPXV�

YRQ�1LFKW�1XFOHRVLG�,QKLELWRUHQ� LVW�XQPLWWHOEDUHU�� GHQQ�VLH�ELQGHQ�GLUHNW�DQ�GLH�'107V�

�+DVVDQ� HW� DO��� ������� %LV� GDWR� ZXUGHQ� GLH� ]ZHL� 1XFOHRVLG�$QDORJH� 'HFLWDELQ� VRZLH�

$]DFLWLGLQ�I�U�GLH�%HKDQGOXQJ�GHV�P\HORG\VSODVWLVFKHQ�6\QGURPV��0'6���.LP�HW�DO���������

.DPLQVNDV�HW�DO���������VRZLH�I�U�GLH�7KHUDSLH�GHU�DNXWHQ�P\HORLVFKHQ�/HXNlPLH��$0/��

�1LHWR�HW�DO���������-HQ�HW�DO���������]XJHODVVHQ��

,Q�GHU�YRUOLHJHQGHQ�$UEHLW�VROOWH�GLH�:LUNXQJ�YRQ�'HFLWDELQ�DXI�GLH�$SRSWRVHUHJXODWLRQ�LP�

8&�QlKHU�EHWUDFKWHW�ZHUGHQ��:LH�EHUHLWV�EHVFKULHEHQ��KDQGHOW�HV�VLFK�EHL�'HFLWDELQ�XP�HLQ�

1XFOHRVLG�$QDORJRQ�� JHQDXHU� JHVDJW�� XP� HLQ� &\WLGLQ�$QDORJRQ�� GDV� HUVW� QDFK� HUIROJWHU�

Aktivierung in die DNA eingebaut werden kann. Decitabin stellt ein „S�3KDVH�VSH]LILVFKHV�

Agens< dar (Momparler, 2005). Der Effekt einer Decitabin�%HKDQGOXQJ� ZXUGH� LP� 8&�

EHUHLWV�JURE�XQWHUVXFKW��'RUW�YHUlQGHUWH�GDV�0HGLNDPHQW�GDV�*OHLFKJHZLFKW�]ZLVFKHQ�SUR��

XQG� DQWLDSRSWRWLVFKHQ� 3URWHLQHQ� XQG� YHUVWlUNWH� DX�HUGHP� GLH� :LUNXQJ� HLQHU� FKLPHULF�

DQWLJHQ� UHFHSWRU� �&$5��7�=HOO�JHVW�W]WHQ� 7KHUDSLH� �*UXQHZDOG� HW� DO��� ������ VRZLH� YRQ�

&KHPRWKHUDSHXWLND��.KDQGHOZDO�HW�DO����������

������'LH�%URPRGRPDLQ�DQG�H[WUDWHUPLQDO�GRPDLQ��%(7��)DPLOLH�
%HL� %URPRGRPlQHQ� �%5'V�� KDQGHOW� HV� VLFK� XP� DFHW\O�O\VLQVSH]LILVFKH�

(UNHQQXQJVGRPlQHQ��GLH�DQ�+LVWRQVFKZlQ]H�ELQGHQ�XQG�GLH�$GKlVLRQ�YRQ�3URWHLQHQ�DQ�GDV�

&KURPDWLQ�HUP|JOLFKHQ��'KDOOXLQ�HW�DO���������� ,P�PHQVFKOLFKHQ�.|USHU�NRQQWHQ�ELVODQJ�

�EHU����YHUVFKLHGHQH�%5'V�DXVJHPDFKW�ZHUGHQ��GLH�DQ�GHU�%LOGXQJ�YRQ��EHU����3URWHLQHQ�
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EHWHLOLJW� VLQG� �)LOLSSDNRSRXORV� HW� DO��� ������� 'LHVH� 3URWHLQH� ZHLVHQ� PDQQLJIDOWLJH�

)XQNWLRQHQ� DXI�� VLQG� ]�%�� LQ� GLH�0RGLILNDWLRQ�GHV�&KURPDWLQV� HLQJHEXQGHQ� �<DQJ� HW� DO���

�������VWHOOHQ�%HVWDQGWHLOH�YRQ�&RDNWLYDWRUHQ�GDU��9HQWXULQL�HW�DO���������RGHU�HUOHLFKWHUQ�

GLH�7UDQVNULSWLRQ��<DQJ�HW�DO����������

'LH�EHNDQQWHQ�%5'V�N|QQHQ�LQ�YHUVFKLHGHQH�*UXSSHQ�HLQJHWHLOW�ZHUGHQ��)LOLSSDNRSRXORV�

HW�DO����������9RQ�5HOHYDQ]�I�U�GLH�YRUOLHJHQGH�$UEHLW�VLQG�GLH�0LWJOLHGHU�GHU�%URPRGRPDLQ�

DQG�H[WUDWHUPLQDO�GRPDLQ��%(7��)DPLOLH��GLH�VLFK�DXV�YLHU�.RPSRQHQWHQ�]XVDPPHQVHW]W��

'LHVH�YHUI�JHQ�MHZHLOV��EHU�]ZHL�%5'V��0�OOHU�HW�DO����������:lKUHQG�%5'���%5'��XQG�

%5'�� EUHLW� JHVWUHXW� YRUNRPPHQ�� OlVVW� VLFK� %URPRGRPDLQ� WHVWLV�VSHFLILF� �%5'7��

DXVVFKOLH�OLFK�LP�+RGHQ�QDFKZHLVHQ��6KDQJ�HW�DO����������

0XWDWLRQHQ� LQ� GHQ� %(7�)DPLOLHQPLWJOLHGHUQ� N|QQHQ� GLH� (QWVWHKXQJ� YRQ�

.UHEVHUNUDQNXQJHQ�I|UGHUQ��%UDGQHU�HW�DO���������XQG�GDU�EHU�KLQDXV�GDV�$QVSUHFKHQ�DXI�

SKDUPDNRORJLVFKH�,QWHUYHQWLRQHQ�VFKPlOHUQ��'UXPRQG�%RFN�HW�DO����������%5'��VWHOOW�GDV�

DP�EHVWHQ�HUIRUVFKWH�)DPLOLHQPLWJOLHG�GDU�XQG�LVW�]�%��DQ�GHU�(QWVWHKXQJ�GHU�$0/��=XEHU�

HW� DO��� ������ RGHU� GHP� 3ODWWHQHSLWHONDU]LQRP� �3ODWWHQHSLWKHO�&$�� �)UHQFK� HW� DO��� ������

EHWHLOLJW��,P�8&�OLHJW�%5'���EHUH[SULPLHUW�YRU�XQG�EHVLW]W�HLQHQ�ZHLWUHLFKHQGHQ�QHJDWLYHQ�

(LQIOXVV��X�D��I|UGHUW�HV�GHQ�.UDQNKHLWVSURJUHVV�XQG�YHUVFKOHFKWHUW�GLH�hEHUOHEHQVFKDQFHQ�

�<DQ�HW�DO����������

��������%(7�,QKLELWRUHQ�
%(7�,QKLELWRUHQ��%(7LV��VLQG�0HGLNDPHQWH��GLH�GLH�:LUNXQJ�YRQ�%(7�3URWHLQHQ�KHPPHQ��

LQGHP� VLH� DQ� GHUHQ� %5'V� ELQGHQ� XQG� GDGXUFK� GLH� :LUNXQJ� GHU� %(7�3URWHLQH� DOV�

3URWHLQLQWHUDNWLRQVGRPlQHQ�XQWHUELQGHQ��)LOLSSDNRSRXORV�HW�DO����������=X�GHQ�%(7LV�GHU�

HUVWHQ� 6WXQGH� ]lKOHQ� GLH� 3DQ�,QKLELWRUHQ� ,�%(7���� �=KDR� HW� DO��� ������ VRZLH� -4��

�)LOLSSDNRSRXORV�HW�DO����������6LH�LQKLELHUHQ�DOOH�EHNDQQWHQ�0LWJOLHGHU�GHU�%(7�)DPLOLH��

MHGRFK�PLW�XQWHUVFKLHGOLFKHU�$IILQLWlW��=KDR�HW�DO���������)LOLSSDNRSRXORV�HW�DO���������XQG�

VWHOOHQ�GLH�3HQGDQWV�]X�GHQ�VHOHNWLYHQ�%(7LV�GDU��GLH�DOOJHPHLQ�ZHQLJHU�1HEHQZLUNXQJHQ�

YHUXUVDFKHQ� �)LOLSSDNRSRXORV� HW� DO��� ������� =X� GHQ� VHOHNWLYHQ� %(7LV� ]lKOW� 3/;�������

GHVVHQ� :LUNXQJ� LP� 8&� LQ� GHU� YRUOLHJHQGHQ� $UEHLW� XQWHUVXFKW� ZXUGH�� 3/;������

XQWHUVFKHLGHW�VLFK�VWUXNWXUHOO�YRQ�R�J��%(7LV��GD�HV�NHLQ�%HQ]RGLD]HSLQJHU�VW�EHVLW]W��2]HU�

HW�DO����������

'LH� 5HVXOWDWH� HLQHU� 3KDVH�,�6WXGLH�� LP� 5DKPHQ� GHUHU� 3/;������ LQ� .RPELQDWLRQ� PLW�

$]DFLWLGLQ� ]XU�%HKDQGOXQJ� GHV�0'6� XQG� GHU�$0/� XQWHUVXFKW�ZXUGH�� VLQG� YRU�.XU]HP�

YHU|IIHQWOLFKW�ZRUGHQ��6HQDSDWL�HW� DO����������3/;������]HLJW�YLHOIlOWLJH�:LUNXQJHQ��(V�
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PRGXOLHUW�GDV�,PPXQXPIHOG�YRQ�7XPRUHQ��(UNHV�HW�DO����������ZLUNW�VLFK�DXI�GHQ�=HOO]\NOXV�

DXV�XQG�I�KUW�$SRSWRVH�KHUEHL��2]HU�HW�DO����������'LH�:LUNXQJ�YRQ�3/;������ZXUGH�EHUHLWV�

WHLOZHLVH� LP�8&�XQWHUVXFKW��+LHU�EHHLQWUlFKWLJWH�GDV�0HGLNDPHQW�YRU�DOOHP��Y�D���'1$��

5HSDUDWXUPHFKDQLVPHQ� �+RIIPDQQ� HW� DO��� ������ XQG� ZLHV� LQ� .RPELQDWLRQ� PLW� ZHLWHUHQ�

0HGLNDPHQWHQ�HLQH�V\QHUJLVWLVFKH�:LUNXQJ�DXI��7K\�HW�DO����������

������+LVWRQGHDFHW\ODVH�,QKLELWRUHQ��+'$&LV��
+LVWRQGHDFHW\ODVH�,QKLELWRUHQ� �+'$&LV�� VLQG� 0HGLNDPHQWH�� GLH� +LVWRQGHDFHW\ODVHQ�

�+'$&V�� KHPPHQ� �=KDQJ� HW� DO��� ������ XQG� EDVLHUHQG� DXI� LKUHU� )XQNWLRQVZHLVH� LQ� 3DQ��

+'$&LV��0HQJ�HW�DO���������VRZLH�VHOHNWLYH�+'$&LV��)XUXPDL�HW�DO���������XQWHUVFKLHGHQ�

ZHUGHQ��$XVJHKHQG�YRQ�GHU�FKHPLVFKHQ�6WUXNWXU�ELHWHW�VLFK�GLH�(LQWHLOXQJ�LQ�YLHU�*UXSSHQ�

DQ��=KDQJ�HW�DO����������

��� +\GUR[DPVlXUHQ��

��� =\NOLVFKH�7HWUDSHSWLGH��

��� .XU]NHWWLJH�)HWWVlXUHQ��

��� %HQ]DPLGH��

'LH�:LUNXQJ�YRQ�+'$&LV�EHUXKW�DXI�HLQHP�GUHLJOLHGULJHQ�0ROHN�ODQWHLO��GHU�VLFK�DXV�HLQHU�

=LQN� �=Q����ELQGHQGHQ� *UXSSH�� HLQHU� &$3�'RPlQH� VRZLH� HLQHU� 9HUELQGXQJVVWUXNWXU�

�/LQNHU��]XVDPPHQVHW]W��=KDQJ�HW�DO����������'XUFK�/HW]WHUH�ELQGHQ�+'$&LV�DQ�GDV�DNWLYH�

=HQWUXP�YRQ�=Q���DEKlQJLJHQ�+'$&V�XQG�KHPPHQ�GLHVH��)LQQLQ�HW�DO����������=X�GHQ�=Q����

DEKlQJLJHQ�+'$&V�]lKOHQ�GLH�.ODVVHQ�,�� ,,�XQG�,9��3RUWHU�	�&KULVWLDQVRQ���������hEHU�

9HUlQGHUXQJHQ� LP�%HUHLFK�GHU�&$3�5HJLRQ� VRZLH�GHV�/LQNHUV�NDQQ�GLH�6HOHNWLYLWlW� YRQ�

+'$&LV�PRGLIL]LHUW�ZHUGHQ��=KDQJ�HW�DO����������

%LVODQJ�ZXUGHQ�PHKUHUH�+'$&LV�I�U�GHQ�NOLQLVFKHQ�*HEUDXFK�]XJHODVVHQ��'LH�=XODVVXQJHQ�

EH]LHKHQ� VLFK� SULPlU� DXI� GLH� %HKDQGOXQJ� PDOLJQHU� (UNUDQNXQJHQ� GHV� O\PSKDWLVFKHQ�

6\VWHPV��0DQQ�HW�DO���������)U\H�HW�DO���������/HH�HW�DO����������9RULQRVWDW�PDUNLHUWH�LP�-DKU�

�����GHQ�HUVWHQ�]XJHODVVHQHQ�+'$&�,QKLELWRU��+'$&L���0DQQ�HW�DO����������

'DV�XPIDVVHQGH�:LUNVSHNWUXP�YRQ�+'$&V�]HLJW�VLFK�DQ�GHQ� WLHIJUHLIHQGHQ�)ROJHQ�LKUHU�

SKDUPDNRORJLVFKHQ� +HPPXQJ�� +'$&LV� VWHLJHUQ� QLFKW� QXU� GLH� *HQH[SUHVVLRQ�� VRQGHUQ�

N|QQHQ� GLHVH� DXFK� GURVVHOQ� �+RQWHFLOODV�3ULHWR� HW� DO��� ������� ZHLWHUKLQ� KHPPHQ� VLH� GLH�

$QJLRJHQHVH��+HLGHU�HW�DO���������XQG�PRGLIL]LHUHQ�'1$�5HSDUDWXUPHFKDQLVPHQ��0XQVKL�

HW� DO��� �������'DV�PHGLNDPHQW|VH�7DUJHWLQJ�YRQ�+'$&V�]HLJWH�EHUHLWV� LQ� YHUVFKLHGHQHQ�

.UHEVDUWHQ�HLQH�JXWH�DQWLWXPRU|VH�:LUNXQJ��8HGD�HW�DO���������%XWOHU�HW�DO����������GLH�VLFK�
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LQ�.RPELQDWLRQ�PLW�ZHLWHUHQ�0HGLNDPHQWHQ�QRFKPDOV�VWHLJHUQ�OLH���'RQDGHOOL�HW�DO���������

+H�HW�DO����������

$EELOGXQJ���YLVXDOLVLHUW�GDV�EUHLWH�:LUNVSHNWUXP�YRQ�+'$&V�LQ�.UHEVHUNUDQNXQJHQ��
�
�

�

�
$EE�����hEHUVLFKW��EHU�GLH�YHUVFKLHGHQHQ�3UR]HVVH��DQ�GHQHQ�+'$&V�LQ�.UHEVHUNUDQNXQJHQ�
EHWHLOLJW�VLQG��(V�KDQGHOW�VLFK�XP�HLQH�HLJHQH�$EELOGXQJ��GLH�GXUFK�GLH�'DUVWHOOXQJ�YRQ�+RQWHFLOODV��
3ULHWR�HW�DO��������LQVSLULHUW�ZXUGH��

�
��������'LH�+'$&LV�5RPLGHSVLQ�XQG�4XLVLQRVWDW�
,Q� GLHVHU� $UEHLW� ZXUGH� GLH� :LUNXQJ� GHU� +'$&LV� 5RPLGHSVLQ� XQG� 4XLVLQRVWDW� LP� 8&�

XQWHUVXFKW��5RPLGHSVLQ�VWHOOW�HLQHQ�.ODVVH� ,�+'$&L�GDU��GHU�HLQH�EHVRQGHUH�$IILQLWlW� ]X�

+'$&��XQG���DXIZHLVW��)XUXPDL�HW�DO���������XQG�QDW�UOLFKHQ�8UVSUXQJV�LVW��8HGD�HW�DO���

�������(V�KDQGHOW�VLFK�XP�HLQ�3URGUXJ��GXUFK�GDV�*OXWDWKLRQ�DEKlQJLJ�LQ�VHLQH�DNWLYH�)RUP�

XPJHZDQGHOW�ZLUG��)XUXPDL�HW�DO���������XQG�LQ�YHUVFKLHGHQHQ�.UHEVHQWLWlWHQ�DQWLWXPRU|V�

ZLUNVDP�LVW��8HGD�HW�DO����������(LQH�%HKDQGOXQJ�PLW�5RPLGHSVLQ�EHHLQIOXVVW�GLH�)XQNWLRQ�

QRUPDOHU� =HOOHQ� QXU� PDUJLQDO� �3DLOODV� HW� DO��� ������� 5RPLGHSVLQ� ZXUGH� ����� I�U� GLH�
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%HKDQGOXQJ�GHV�NXWDQHQ�7�=HOO�/\PSKRPV��&7&/��]XJHODVVHQ��)U\H�HW�DO���������XQG�GDUI�

GDU�EHU�KLQDXV�DXFK�LQ�GHU�7KHUDSLH�GHV�SHULSKHUHQ�7�=HOO�/\PSKRPV��37&/��YHUZHQGHW�

ZHUGHQ� �3LHNDU]� HW� DO��� ������� 'LH� (IIHNWH� HLQHU� 5RPLGHSVLQEHKDQGOXQJ� LQ�

.UHEVHUNUDQNXQJHQ� VLQG� YLHOIlOWLJ� XQG� EHLQKDOWHQ� QHEHQ� GHU� ,QGXNWLRQ� GHU� LQWULQVLVFKHQ�

$SRSWRVH��'RL�HW�DO���������DXFK�GLH�(LQOHLWXQJ�GHV�=HOO]\NOXVDUUHVWV��/L�HW�DO���������VRZLH�

GLH�%LOGXQJ�UHDNWLYHU�6DXHUVWRIIVSH]LHV��526���0L]XWDQL�HW�DO����������,P�.RQWH[W�GHV�8&�

I�KUW�5RPLGHSVLQ�]XU�$SRSWRVH�XQG�]XP�=HOO]\NOXVVWRS�VRZLH�]XU�,QGXNWLRQ�YRQ�S���VRZLH�

S��� �.DUDP�HW� DO��� �������'DU�EHU� KLQDXV�EHHLQIOXVVW�5RPLGHSVLQ�GHQ�PLWRJHQ�DFWLYDWHG�

SURWHLQ��0$3��.LQDVH�:HJ�XQG�VWHLJHUW�GLH�%LOGXQJ�YRQ�526��&KRXGKDU\�HW�DO����������,Q�

.RPELQDWLRQ�PLW�ZHLWHUHQ�0HGLNDPHQWHQ��]�%��&KHPRWKHUDSHXWLND��OlVVW�VLFK�GLH�:LUNXQJ�

YRQ�5RPLGHSVLQ�LP�8&�SRWHQ]LHUHQ��3DWWDUDZDW�HW�DO����������

,Q�$QDORJLH� ]X�5RPLGHSVLQ� KDQGHOW� HV� VLFK� DXFK� EHL�4XLVLQRVWDW� XP� HLQHQ� ,QKLELWRU� GHU�

.ODVVH� ,�+'$&V��$UWV�HW�DO����������(U� OlVVW� VLFK�GHQ�+\GUR[DPVlXUHQ�]XRUGQHQ��ZXUGH�

ELVKHU�QRFK�QLFKW�I�U�GHQ�NOLQLVFKHQ�*HEUDXFK�]XJHODVVHQ��LVW�MHGRFK�%HVWDQGWHLO�YRQ�6WXGLHQ�

�9HQXJRSDO� HW� DO��� ������� 4XLVLQRVWDW� ]HLJW� HLQH� ]\WRWR[LVFKH�:LUNXQJ� LQ� YHUVFKLHGHQHQ�

.UHEVDUWHQ� �$UWV�HW� DO����������bKQOLFK�ZLH�5RPLGHSVLQ� LQGX]LHUW�HV�$SRSWRVH�XQG�HLQHQ�

=HOO]\NOXVDUUHVW��VR�]�%��LQ�/HEHUNUHEV��/L�HW�DO����������:HLWHUKLQ�I�KUW�4XLVLQRVWDW�]X�HLQHU�

YHUPHKUWHQ�$FHW\OLHUXQJ�YRQ�+LVWRQSURWHLQHQ��7RUUHV�HW�DO���������VRZLH�]XP�=HOOWRG�GXUFK�

$XWRSKDJLH� �.RPPDODSDWL� HW� DO��� �������'LH� ,QGXNWLRQ� YRQ� 6HQHV]HQ]�ZXUGH� QDFK� HLQHU�

%HKDQGOXQJ�PLW�4XLVLQRVWDW� HEHQVR�EHREDFKWHW� �+H� HW� DO��� ������� ,P�5KDEGRP\RVDUNRP�

HUK|KW� 4XLVLQRVWDW� GLH� 6HQVLWLYLWlW� I�U� &KHPRWKHUDSHXWLND� �+HLQLFNH� HW� DO��� ������� 'LH�

:LUNXQJ� YRQ� 4XLVLQRVWDW� LP� 8&� ZXUGH� ELVODQJ� NDXP� HUIRUVFKW�� (LQH� GHU� ZHQLJHQ�

YRUKDQGHQHQ� 6WXGLHQ� VWDPPW� YRQ�0HQHFHXU� HW� DO�� ������� XQG� EHULFKWHW� YRQ� GHP� (IIHNW�

4XLVLQRVWDW�JHVW�W]WHU�.RPELQDWLRQVWKHUDSLHQ�LP�8&��0HQHFHXU�HW�DO����������

������(SLJHQHWLVFKH�0RGLILNDWLRQHQ�LP�8&�
,P�HSLJHQHWLVFKHQ�.RQWH[W�ODVVHQ�VLFK�YHUVFKLHGHQH�0RGLILNDWLRQHQ�LP�8&�LGHQWLIL]LHUHQ��

+lXILJ�NRPPW�HV�]X�HLQHU�+\SHUPHWK\OLHUXQJ�PLW�GDUDXV�IROJHQGHU�6WXPPVFKDOWXQJ�YRQ�

*HQHQ�� GDUXQWHU� 7XPRUVXSSUHVVRUHQ� �/HH� 	� 6RQJ�� ������� $XFK� =HOODGKlVLRQVPROHN�OH�

N|QQHQ�YRQ�GHP�6LOHQFLQJ�EHWURIIHQ�VHLQ��+RULZDND�HW�DO����������'LH�JUR�H�%HGHXWXQJ�GHV�

0HWK\OLHUXQJVVWDWXV�I�U�GDV�8&�]HLJW�VLFK�DQKDQG�GHU�6WXGLH�YRQ�%HLMHUW�HW�DO����������LP�

5DKPHQ�GHUHU�DXI�GLH�P|JOLFKH�9HUZHQGXQJ�YRQ�PHWK\OLHUWHQ�3URWHLQHQ�DOV�%LRPDUNHU�LP�

8&�KLQJHZLHVHQ�ZLUG��%HLMHUW�HW�DO����������(LQHQ�VROFKHQ�0DUNHU�N|QQWH�7$*0H�GDUVWHOOHQ�

�<DQJ�HW�DO����������
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$XIIlOOLJ�VLQG�EHLP�8&�]XGHP�UHJHOPl�LJ�0RGLILNDNWLRQHQ�GHU�+LVWRQPROHN�OH��]�%��GXUFK�

$FHW\OLHUXQJ��(OOLQJHU�HW�DO����������$FHW\OLHUXQJVSUR]HVVH�VSLHOHQ�I�U�GLH�(QWVWHKXQJ�XQG�

$XIUHFKWHUKDOWXQJ�YRQ�.UHEVHUNUDQNXQJHQ�LP�$OOJHPHLQHQ�HLQH�]HQWUDOH�5ROOH��<DQJ�HW�DO���

������� 'LH� 'HDFHW\OLHUXQJVYRUJlQJH� ZHUGHQ� GXUFK� +'$&V� YHUPLWWHOW� �GH� 5XLMWHU� HW� DO���

�������GHUHQ�7DUJHWLQJ�LQ�GHU�.UHEVWKHUDSLH�DOV�YLHOYHUVSUHFKHQG�DQJHVHKHQ�ZLUG��*OR]DN�

	�6HWR�� �������8P�GLH�'HDFHW\OLHUXQJ� ]X� VWRSSHQ��ZLUG� LP�8&�Y�D�� HLQH� ,QKLELWLRQ�YRQ�

+'$&�,VRHQ]\PHQ�LQ�%HWUDFKW�JH]RJHQ��(LQH�JXWH�:LUNXQJ�ZLUG�EHVRQGHUV�GHU�+HPPXQJ�

YRQ�.ODVVH�,�,VRHQ]\PHQ��ZLH�HWZD�+'$&��XQG���]XJHVFKULHEHQ��3LQNHUQHLO�HW�DO����������

'LH�5HJXOLHUXQJ�YRQ�+'$&��NRQQWH� LQ�6WXGLHQ�GHPJHJHQ�EHU� GLH�/HEHQVIlKLJNHLW� YRQ�

8&&V�QLFKW�WKHUDSHXWLVFK�Q�W]OLFK�EHHLQIOXVVHQ��/HKPDQQ�HW�DO����������$PELYDOHQW�EHZHUWHW�

ZLUG�EHVRQGHUV�GLH�+HPPXQJ�GHV�.ODVVH�,,�,VRHQ]\PV�+'$&���5RVLN�HW�DO���������.XURNL�HW�

DO����������

'LH� %HHLQIOXVVXQJ� GHU� %(7V� ZLUG� HEHQIDOOV� PLW� GHU� 7KHUDSLH� GHV� 8&� LQ� 9HUELQGXQJ�

JHEUDFKW�� ,Q� 6WXGLHQ� ZXUGH� EHVRQGHUV� HLQ� =XVDPPHQKDQJ� ]ZLVFKHQ� GHP� YHUPHKUWHQ�

1DFKZHLV� YRQ�%5'��XQG�GHU�(QWZLFNOXQJ�GHV�8&�KHUJHVWHOOW� �<DQ� HW� DO��� �������%5'��

NRQQWH�DXFK�VFKRQ�PLW�DQGHUHQ�.UHEVHQWLWlWHQ��ZLH�]��%��/HXNlPLHQ��LQ�9HUELQGXQJ�JHEUDFKW�

ZHUGHQ��=XEHU�HW�DO����������,P�NDVWUDWLRQVUHVLVWHQWHQ�3URVWDWDNDU]LQRP�]HLJWH�GHU�%(7L�-4��

HLQH� YLHOYHUVSUHFKHQGH� DQWLWXPRU|VH�:LUNXQJ�� GLH� X�D�� DXI� GLH� -4�� LQGX]LHUWH� $SRSWRVH�

]XU�FN]XI�KUHQ�ZDU��$VDQJDQL�HW�DO����������$OV�YLHOYHUVSUHFKHQG�HUZHLVW�VLFK�LQ�6WXGLHQ�

EHVRQGHUV�GLH�V\QHUJLVWLVFKH�,QGXNWLRQ�GHU�$SRSWRVH�LQ�8&&V�GXUFK�GLH�.RPELQDWLRQ�YRQ�

%(7LV�XQG�+'$&LV��+|OVFKHU�HW�DO����������

����(LQIOXVVQDKPH�DXI�GLH�'1$�5HSDUDWXU�

������'LH�)XQNWLRQVZHLVH�YRQ�3RO\�$'3�5LERVH��3RO\PHUDVHQ��3$53V��
3RO\�$'3�5LERVH��3RO\PHUDVHQ� �3$53V�� VWHOOHQ� (Q]\PH� GDU�� GLH� DXI� ]DKOUHLFKH�

LQWUD]HOOXOlUH� 3UR]HVVH� (LQIOXVV� QHKPHQ� XQG� DXFK� DQ� GHU� '1$�5HSDUDWXU� EHWHLOLJW� VLQG�

�+HUFHJ�	�:DQJ���������*HJHQZlUWLJ�VLQG����3$53V�EHNDQQW��&KDXGKXUL�	�1XVVHQ]ZHLJ��

�������'LH�*UXQGVWUXNWXU�GHU�3$53V�JOHLFKW�VLFK�XQG�EHVWHKW�X�D��DXV�HLQHP�=Q���$QWHLO��GHU�

GLH�,QWHUDNWLRQ�GHU�(Q]\PH�PLW�EHVFKlGLJWHQ�'1$�$EVFKQLWWHQ�HUP|JOLFKW��0pQLVVLHU��GH�

0XUFLD� HW� DO��� ������� 'DU�EHU� KLQDXV� ZHLVHQ� 3$53V� HLQH� 1LNRWLQDPLGDGHQLQGLQXNOHRWLG�

�1$'���ELQGHQGH�'RPlQH�DXI��GLH�GLH�:HFKVHOZLUNXQJ�PLW�1$'��HUODXEW��GDV�DOV�6XEVWUDW�

I�U�HLQH�LQGX]LHUWH�3RO\�$'3�5LERV\OLHUXQJ�IXQJLHUW��'�$PRXUV�HW�DO����������3$53V�VLQG�

YRUUDQJLQJ�DQ�GHU�5HSDUDWXU�YRQ�'1$�(LQ]HOVWUDQJEU�FKHQ�EHWHLOLJW��LQGHP�VLH�]�%��GLH�LQ�

GLH�%DVHQH[]LVLRQVUHSDUDWXU��%(5��LQYROYLHUWHQ�(Q]\PH�DQ�GLH�6FKDGHQVVWHOOH�UHNUXWLHUHQ�
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�

�.XWX]RY� HW� DO��� ������ RGHU� XQWHUVW�W]HQG� DXI� GLH� 1XNOHRWLGH[]LVLRQVUHSDUDWXU� �1(5��

HLQZLUNHQ��)ORKU�HW�DO����������%HYRU�GLH�5HSDUDWXU�YRQ�'1$�6FKlGHQ�ILQDO�HUIROJHQ�NDQQ��

P�VVHQ�GLH�3$53V�YRQ�GHU�/lVLRQVVWHOOH�ZHJGLIIXQGLHUHQ��6DWRK�	�/LQGDKO���������

������3$53�,QKLELWRUHQ�
(V� EHVWHKW� GLH�0|JOLFKNHLW�� GLH�$NWLYLWlW� YRQ� 3$53V� SKDUPDNRORJLVFK� ]X� KHPPHQ��'LH�

YHUZHQGHWHQ�:LUNVWRIIH�ZHUGHQ�DOV�3$53�,QKLELWRUHQ��3$53LV��EH]HLFKQHW��5RXOHDX�HW�DO���

������XQG�XPIDVVHQ�0HGLNDPHQWH�ZLH�1LUDSDULE��-RQHV�HW�DO����������2ODSDULE��0HQHDU�HW�

DO����������7DOD]RSDULE� �6KHQ�HW�DO���������RGHU�5XFDSDULE� �&DODEUHVH�HW�DO����������'LHVH�

ILQGHQ�LQ�YHUVFKLHGHQHQ�.UHEVHQWLWlWHQ�WKHUDSHXWLVFKH�9HUZHQGXQJ��*RQ]iOH]�0DUWtQ�HW�DO���

������GH�%RQR�HW�DO���������%KDWWDFKDUMHH� HW� DO����������'LH� LQKLELWRULVFKH�:LUNXQJ�ZLUG�

GXUFK� GLH� %LQGXQJ� GHU� 3$53LV� DQ� 3$53V� HU]LHOW�� *UXQGODJH� KLHUI�U� LVW� GLH� VWUXNWXUHOOH�

bKQOLFKNHLW�GHU� ,QKLELWRUHQ�]X�1$'��XQG�GHP�GDUDXV� UHVXOWLHUHQGHQ�:HWWEHZHUE�XP�GLH�

1$'��%LQGXQJVVWHOOH��&DQDQ�.RFK�HW�DO����������,VW�GLH�1$'���%LQGXQJVVWHOOH�EHVHW]W��ZLUG�

GHU�3UR]HVV�GHU�3RO\�$'3�5LERV\OLHUXQJ�XQWHUEXQGHQ�XQG�GLH�3$53V�EOHLEHQ�ODQJIULVWLJ�DQ�

GHU� '1$� JHEXQGHQ�� 'LHVHU� 9RUJDQJ�ZLUG� DOV� 3$53�7UDSSLQJ� EH]HLFKQHW� �0XUDL� HW� DO���

������ XQG� HUP|JOLFKW� HV� GHQ� DQ� GHU� '1$�5HSDUDWXU� EHWHLOLJWHQ� (Q]\PHQ� QLFKW�� DQ� GLH�

JHVFKlGLJWH�'1$� ]X� ELQGHQ� XQG� GHUHQ�5HSDUDWXU� HLQ]XOHLWHQ� �5RVH� HW� DO��� ������� (V� LVW�

JHPHLQKLQ�EHNDQQW��GDVV�GLH�$NNXPXODWLRQ�YRQ�JHVFKlGLJWHU�'1$�]XP�=HOOXQWHUJDQJ�I�KUW�

�:DQJ���������
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����=LHOVHW]XQJ�
'DV� 8&� VWHOOW� HLQH� ZHLW� YHUEUHLWHWH� .UHEVHUNUDQNXQJ� GDU� XQG� ZLUG� DXIJUXQG� VHLQHU�

GHPRJUDSKLVFKHQ�9HUWHLOXQJ�DQ�+lXILJNHLW�]XQHKPHQ��'DUDXV�UHVXOWLHUW�QHEHQ�HLQHU�JUR�HQ�

|NRQRPLVFKHQ� %HODVWXQJ� GLH� 1RWZHQGLJNHLW�� ZLUNVDPH� %HKDQGOXQJVP|JOLFKNHLWHQ� ]X�

HQWZLFNHOQ��'LH�ELVKHULJHQ�7KHUDSLHRSWLRQHQ��DOOHQ�YRUDQ�GHU�(LQVDW]�YRQ�&LVSODWLQ��]HLJHQ�

NHLQH�DXVUHLFKHQGH�:LUNXQJ�XQG�JHKHQ�KlXILJ�PLW�5HVLVWHQ]HQ�HLQKHU��

6WXGLHQ� LP�8&�XQG� GDU�EHU� KLQDXV�KDEHQ�JH]HLJW�� GDVV� GLH� )HKOUHJXODWLRQ�GHU�$SRSWRVH�

VRZLH� HSLJHQHWLVFKH� 9HUlQGHUXQJHQ� GLH� (QWVWHKXQJ� YRQ� .UHEVHUNUDQNXQJHQ� XQG�

7KHUDSLHUHVLVWHQ]HQ� I|UGHUQ�� %HLGH� $VSHNWH� VWHOOHQ� IROJOLFK� YLHOYHUVSUHFKHQGH�

$QJULIIVSXQNWH�LQ�GHU�.UHEVWKHUDSLH�GDU�XQG�LKU�7DUJHWLQJ�N|QQWH�DXFK�LP�8&�VLQQYROO�VHLQ��

'LH�)HKOUHJXODWLRQ�GHU�$SRSWRVH�LVW�LP�8&�MHGRFK�ELVODQJ�QLFKW�DXVUHLFKHQG�YHUVWDQGHQ�XQG�

GLH�YRUKDQGHQHQ�6WXGLHQ�VHW]HQ�VLFK�]XPHLVW�QXU�PLW�HLQHP�HLQ]HOQHQ�$VSHNW�GHU�$SRSWRVH�

RGHU�GHU�(SLJHQHWLN�DXVHLQDQGHU��

'DV�=LHO�GLHVHU�$UEHLW�LVW��HLQ�EHVVHUHV�9HUVWlQGQLV��EHU�GLH�$SRSWRVHUHJXODWLRQ�LQ�8&&V�

VRZLH� LQ� LKUHQ� NRUUHVSRQGLHUHQGHQ� &LVSODWLQ� UHVLVWHQWHQ� 6XEOLQLHQ�� GHQ� VRJ�� ORQJ�WHUP�

WUHDWHG� FHOOV� �/77V��� ]X� JHZLQQHQ� XQG� GDUDXI� DXIEDXHQG� QHXH�� ZLUNVDPHUH�

7KHUDSLHP|JOLFKNHLWHQ�I�U�GDV�8&�]X�HWDEOLHUHQ��'LHVH�VROOHQ�EHL�0|JOLFKNHLW�GHQ�(LQVDW]�

YRQ�HSLJHQHWLVFKHQ�,QKLELWRUHQ��(3,LV��XPIDVVHQ��'LH�(3,LV�VROOHQ�LQ�YLWUR�DXI�LKUH�=HOOWRG�

LQGX]LHUHQGH�:LUNXQJ�VRZLH�LKUH�PROHNXODUHQ�(IIHNWH�XQWHUVXFKW�ZHUGHQ��:HLWHUKLQ�VROOHQ�

LKUH�$XVZLUNXQJHQ�DXI�GLH�([SUHVVLRQ�YRQ�$SRSWRVHIDNWRUHQ�GHU�%&/���)DPLOLH�XQG�GHU�

,$3�*UXSSH�VSH]LIL]LHUW�ZHUGHQ��

8P�GLH�JHQDQQWHQ�=LHOH�]X�HUUHLFKHQ��ZXUGH�]XQlFKVW�HLQH�V\VWHPDWLVFKH�$QDO\VH�YRQ�HOI�

YHUVFKLHGHQHQ� $SRSWRVHIDNWRUHQ� DXI� PROHNXODUHU� (EHQH� GXUFKJHI�KUW�� 'LH� $QDO\VHQ�

HUIROJWHQ�PLW�+LOIH�GHU�TXDQWLWDWLYHQ�5HDO�7LPH�3&5��T57�3&5��LQ�YHUVFKLHGHQHQ�8&&V��

/77V� VRZLH� LQ� .RQWUROO]HOOOLQLHQ� YRU� XQG� QDFK� HLQHU� %HKDQGOXQJ� PLW� (3,LV�� (V� NDPHQ�

YHUVFKLHGHQH�(3,LV�]XP�(LQVDW]��GDUXQWHU�+'$&LV��'107LV�VRZLH�%(7LV��=XGHP�ZXUGH�

GLH�:LUNXQJ�HLQHV�VL51$�YHUPLWWHOWHQ�+'$&�.QRFNGRZQV�XQWHUVXFKW��'LH�([SUHVVLRQ�GHU�

$SRSWRVHIDNWRUHQ�DXI�3URWHLQHEHQH�ZXUGH�PLWWHOV�:HVWHUQ�%ORW�XQWHUVXFKW��0LW�+LOIH�HLQHV�

$SRSWRVH� $UUD\V� VROOWHQ� ZHLWHUH� DSRSWRWLVFKH� .RPSRQHQWHQ� LGHQWLIL]LHUW� ZHUGHQ�� GHUHQ�

([SUHVVLRQ�GXUFK�GLH�9HUZHQGXQJ�YRQ�+'$&LV�YHUlQGHUW�ZLUG��$QVFKOLH�HQG�VROOWHQ�GLH�

=HOOWRGIRUPHQ� LQ� 8&&V� GXUFKIOXVV]\WRPHWULVFK� EHVWLPPW� ZHUGHQ�� 'LH� (USUREXQJ� QHXHU�

:LUNVWRIINRPELQDWLRQHQ��GLH�VLFK�DXV�%&/��LV�XQG�(3,LV�]XVDPPHQVHW]WHQ��HUIROJWH�PLWWHOV�

077�7HVWV��



0DWHULDO�

���

�

�

��0DWHULDO�
����=HOONXOWXUPDWHULDOLHQ�
'LH�YHUZHQGHWHQ�NRPPHU]LHOOHQ�8&&V�VWDPPWHQ�DXV�GHP�0'�$QGHUVRQ�&DQFHU�&HQWHU�LQ�

+RXVWRQ��7H[DV� VRZLH�GHU�'HXWVFKHQ�6DPPOXQJ�YRQ�0LNURRUJDQLVPHQ�XQG�=HOONXOWXUHQ�

*PE+�� 7(57�1+8&�ZXUGHQ� YRQ�0DJJLH� .QRZOHV�� 6FKRRO� RI�0HGLFLQH��8QLYHUVLW\� RI�

/HHGV�]XU�9HUI�JXQJ�JHVWHOOW��'LH�KXPDQH�XURWKHOLDOH�=HOOOLQLH� �=/��+%/$.�ZXUGH�YRQ�

GHP� 6FKZHL]HU� 8QWHUQHKPHQ� &(//Q7(&� EH]RJHQ�� 'LH� /77V� ZXUGHQ� HLJHQVWlQGLJ� LP�

XURORJLVFKHQ�)RUVFKXQJVODERU�JH]�FKWHW��'LHVH�XPIDVVWHQ�7���/77��-���/77��57����/77�

XQG����-�/77��%HL�GHQ�QRUPDOHQ�=/�83����XQG�83����KDQGHOWH�HV�VLFK�XP�SULPlUH�=/�DXV�

GHP�+DUQOHLWHUHSLWKHO�DQRQ\PHU�6SHQGHU,QQHQ��'LHVHQ�ZXUGHQ�LP�5DKPHQ�GHU�%HKDQGOXQJ�

LKUHV�1LHUHQWXPRUV�LQ�GHU�8URORJLVFKHQ�.OLQLN�GHV�8QLYHUVLWlWVNOLQLNXPV�'�VVHOGRUI�1LHUH�

XQG� +DUQOHLWHU� HQWIHUQW�� =XYRU� ZXUGHQ� GLH� 6SHQGHU,QQHQ� �EHU� GDV� JHSODQWH� 3URFHGHUH�

DXIJHNOlUW� XQG� LKU� (LQYHUVWlQGQLV� HLQJHKROW� �6WXGLHQ�1U�� ����� XQG� ������� 'LH�

5LERQXNOHLQVlXUH��51$��YRQ�83����VRZLH�83����ZDU�EHUHLWV�YRQ�GHQ�0LWDUEHLWHU,QQHQ�GHU�

XURORJLVFKHQ� )RUVFKXQJVJUXSSH� H[WUDKLHUW� ZRUGHQ� XQG� ZXUGH� LQ� GLHVHU� $UEHLW� DOV�

1RUPDONRQWUROOH� PLWWHOV� T57�3&5� YHUPHVVHQ�� 'LH� hEHUSU�IXQJ� GHU� 3UREHQ� DXI�

9HUXQUHLQLJXQJHQ� XQG� LKUH� ,GHQWLWlW� HUIROJWH� GXUFK� GDV� ,QVWLWXW� I�U� 5HFKWVPHGL]LQ� GHU�

+HLQULFK�+HLQH�8QLYHUVLWlW�'�VVHOGRUI�PLWWHOV�VKRUW�WDQGHP�UHSHDWV��675��3URILOLQJ��

7DEHOOH����hEHUVLFKW��EHU�GLH�YHUZHQGHWHQ�=HOOOLQLHQ��'LH�=/�N|QQHQ�LQ�QRUPDOH�+DUQEODVHQ�=/�
VRZLH�LQ�8&&V�HLQJHWHLOW�ZHUGHQ��)�U�GLH�QRUPDOHQ�+DUQEODVHQ�=/�ZHUGHQ��IDOOV�EHNDQQW��*HVFKOHFKW�
XQG�$OWHU� GHU� 3DWLHQW,QQHQ� VRZLH�8UVSUXQJ� XQG�%HVRQGHUKHLW� GHU�=/� DQJHJHEHQ�� )�U� GLH� 8&&V�
ZHUGHQ�GDV�7XPRUVWDGLXP�QDFK�710�.ODVVLILNDWLRQ��GDV�*UDGLQJ�XQG�GDV�*HVFKOHFKW��0��PlQQOLFK��
:��ZHLEOLFK�� VRZLH� GDV�$OWHU� GHU� 3DWLHQW,QQHQ� DXIJHI�KUW�� $X�HUGHP�ZLUG� GLH� /LWHUDWXUUHIHUHQ]�
DQJHJHEHQ��

�
=HOOOLQLHQ� *HVFKOHFKW��

$OWHU��-DKUH��
8UVSUXQJ��
%HVRQGHUKHLW�

/LWHUDWXUUHIHUHQ]�

1RUPDOH�=HOOOLQLHQ�
83���� �� �� ��
83���� �� �� ��

7(57�1+8&� �� 8URWKHO� &KDSPDQ�HW�DO��������
+%/$.� 0����� 8URWKHO��VSRQWDQ�

LPPRUWDOLVLHUW�
+RIIPDQQ�HW�DO��������

=HOOOLQLHQ� *HVFKOHFKW��
$OWHU��-DKUH��

710�*UDGLQJ� /LWHUDWXUUHIHUHQ]�

8&&V�
80�8&��� 0� 7&&� *URVVPDQQ�HW�DO��������
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90�&8%��� 0� 7&&� :LOOLDPV�HW�DO��������
%)7&���� )����� 7D��*�� 7]HQJ�HW�DO��������

57���� )� *�� 0DVWHUV�HW�DO��������

6:������ )����� *�� .\ULD]LV�HW�DO��������

80�8&��� 0� 7&&� *URVVPDQQ�HW�DO��������

57��� 0����� *���� 5LJE\�HW�DO��������
���Y� 0����� 7��7��7�D��*�� :LOOLDPV�HW�DO��������

���-� 0����� 7���*�� (OOLRWW�HW�DO��������

+7������ )����� 7���*�� 5DVKHHG�HW�DO��������

����� 0����� *�� )RJK�������

7��� )����� *�� %XEHQLN�HW�DO��������

���Y� 0����� *�� (OOLRWW�HW�DO��������

-��� 0� 7���*�� 2�7RROH�HW�DO��������
6&D%(5� 0� �� 2�7RROH�HW�DO��������

�
7DEHOOH����hEHUVLFKW��EHU�GLH�YHUZHQGHWHQ�=HOONXOWXUPDWHULDOLHQ��

�
0DWHULDO� +HUVWHOOHU�
$FFXWDVH��/|VXQJ�VWHULO�ILOWULHUW�
$XWRPDWLVLHUWHU�=HOO]lKOHU�7&��70�

&HOOVWDU��5|KUFKHQ���������0LOOLOLWHU��PO��
&HOOVWDU��=HOONXOWXUIODVFKH����������PO�

&HOOVWDU��=HOONXOWXUIODVFKH�IRUWJHVFKULWWHQH�*HZHEHNXOWXUHQ����������PO�
&HOOVWDU��=HOONXOWXU�0XOWLZHOOSODWWH����:HOO�

&HOOVWDU��=HOONXOWXU�0LNURSODWWH�����:HOO�

&HOOVWDU��=HOONXOWXU�0LNURSODWWH�IRUWJHVFKULWWHQH�*HZHEHNXOWXUHQ�����:HOO�

&Q7�3ULPH�(SLWKHO]HOONXOWXUPHGLXP�

&RVWDU��6WULSHWWHQ��VWHULO��������������PO�

+HUDFHOO70����L�.RKOHQVWRIIGLR[LG��&2���,QNXEDWRU�

'LPHWK\OVXOIR[LG�(DMSO) g 99,5 % (GC)�

'XOEHFFR�V�0RGLILHG�(DJOH�V�0HGLXP��'0(0����*OXWD0$;70�

'XOEHFFR�V�3KRVSKDWJHSXIIHUWH�.RFKVDO]O|VXQJ��3%6���PRGLIL]LHUW�

(SSHQGRUI�7XEHV��������������PO�

)HWDOHV�.lOEHUVHUXP��)%6��

+XPDQHV�.ROODJHQ�7\S�,9�
0HKUIDFKGLVSHQVHU�3LSHWWHQ�����������PO��

1LNRQ�(FOLSVH�7(�����6�0LNURVNRS�
0XOWLSLSHWWH��

6LJPD�
%LR�5DG�

*UHLQHU�%LR�2QH�
*UHLQHU�%LR�2QH�

*UHLQHU�%LR�2QH�
*UHLQHU�%LR�2QH�
*UHLQHU�%LR�2QH�
*UHLQHU�%LR�2QH�

&(//Q7(&�

*UHLQHU�%LR�2QH�
7KHUPR�)LVKHU�
6LJPD�

*LEFR�

6LJPD�

(SSHQGRUI�
%LRFKURP�0HUFN�

6LJPD�

(SSHQGRUI�

1LNRQ�
(SSHQGRUI�
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3DVWHXUSLSHWWHQ�DXV�.DONQDWURQJODV�
3LSHWXV��

7U\SDQEODX�/|VXQJ��������VWHULO�ILOWULHUW�

7U\SVLQ�(WK\OHQGLDPLQWHWUDHVVLJVlXUH��('7$��/|VXQJ����������

=lKONDPPHU�
=HQWULIXJH������

%UDQG�
+LUVFKPDQQ�

6LJPD�

6LJPD�
%LR�5DG�

(SSHQGRUI�

�
7DEHOOH����hEHUVLFKW��EHU�GLH�YHUZHQGHWHQ�=HOONXOWXUPHGLHQ��

�
=HOOOLQLH� .XOWXUPHGLXP� +HUVWHOOHU�
+%/$.�
80�8&����90�&8%�

&Q7�3ULPH�(SLWKHO]HOONXOWXUPHGLXP�
��� '0(0���[����*OXWD0$;��������

KLW]HLQDNWLYLHUWHV�)%6�

&(//Q7(&�
*LEFR��
%LRFKURP�0(5&.�

�
����)XQNWLRQHOOH�7HVWV�
7DEHOOH����hEHUVLFKW��EHU�GLH�YHUZHQGHWHQ�3KDUPDND��

�
3KDUPDNRQ� /|VXQJVPLWWHO� +HUVWHOOHU�

'HFLWDELQ� '062� 6LJPD�$OGULFK�

2ODSDULE� '062� 6HOOHFN�&KHPLFDOV�
3/;������ '062� 6HOOHFN�&KHPLFDOV�

5RPLGHSVLQ� '062� 6HOOHFN�&KHPLFDOV�
4XLVLQRVWDW� '062� 6HOOHFN�&KHPLFDOV�

21�7$5*(7�SOXV�FRQWURO�
SRRO�

VL51$�3XIIHU� 'KDUPDFRQ�

21�7$5*(7�SOXV�60$57�
SRRO�KXPDQ�+'$&��

VL51$�3XIIHU� 'KDUPDFRQ�

21�7$5*(7�SOXV�60$57�
SRRO�KXPDQ�+'$&��

VL51$�3XIIHU� 'KDUPDFRQ�

21�7$5*(7�SOXV�60$57�
SRRO�KXPDQ�+'$&��

VL51$�3XIIHU� 'KDUPDFRQ�

9HQHWRFOD[� '062� 6HOOHFN�&KHPLFDOV�
1DYLWRFOD[� '062� 0HG&KHP([SUHVV�

�
7DEHOOH����hEHUVLFKW��EHU�GLH�YHUZHQGHWHQ�0DWHULDOLHQ�I�U�GLH�VL51$�7UDQVIHNWLRQ��

�
0DWHULDO� +HUVWHOOHU�
/LSRIHFWDPLQ70������7UDQVIHNWLRQVUHDJHQ]� 7KHUPR�)LVKHU�

2SWL�0(070�0HGLXP���*OXWD0D[70� *LEFR�
3ODVWLNU|KUFKHQ� 6DUVWHGW�
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7DEHOOH����hEHUVLFKW��EHU�GLH�YHUZHQGHWHQ�0DWHULDOLHQ�I�U�GHQ�077�7HVW��
�

0DWHULDO� +HUVWHOOHU�
'062� 6LJPD�
0HKUIDFKGLVSHQVHU�3LSHWWHQ�����������PO�� (SSHQGRUI�

0XOWLSLSHWWH�� (SSHQGRUI�

+HUDFHOO70����L�&2��,QNXEDWRU� 7KHUPR�)LVKHU�
7KLD]RO\OEODX�WHWUD]ROLXPEURPLG��7%7%������� 6LJPD�

�
7DEHOOH����hEHUVLFKW��EHU�GLH�YHUZHQGHWHQ�0DWHULDOLHQ�I�U�GLH�)$&6�0HVVXQJHQ��

�
0DWHULDO� +HUVWHOOHU�
$FFXWDVH��/|VXQJ�VWHULO�ILOWULHUW� 6LJPD�
$QQH[LQ�9�%LQGHSXIIHU����[�� 0LOWHQ\L�%LRWHF�

$QQH[LQ�9�)OXRUHVFHLQ�,VRWKLRF\DQDW��),7&��.RQMXJDW� 0LOWHQ\L�%LRWHF�
3RO\VW\URO�5|KUFKHQ�����PO� *UHLQHU�%LR�2QH�

0$&64XDQW�$QDO\]HU����)ORZ�&\WRPHWHU� 0LOWHQ\L�%LRWHF�

3DVWHXUSLSHWWHQ�DXV�.DONQDWURQJODV� %UDQG�

3%6� 6LJPD�

3LSHWXV�� +LUVFKPDQQ�
3URSLGLXPLRGLG�g������ 6LJPD�

7U\SVLQ�('7$�/|VXQJ���������� 6LJPD�
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/|VXQJ� XQG� DOWHP�1lKUPHGLXP� I�U� I�QI�0LQXWHQ� EHL� HLQHU� *HVFKZLQGLJNHLW� YRQ� ������

URXQGV� SHU� PLQXWH� �USP�� ]HQWULIXJLHUW�� 'HU� hEHUVWDQG� ZXUGH� DEJHVDXJW� XQG� GHP�

=HOOVHGLPHQW���PO�ELV����PO�IULVFKHV�1lKUPHGLXP�KLQ]XJHI�JW��

������%HVWLPPXQJ�GHU�=HOO]DKO�
,P� 5DKPHQ� GLHVHU� $UEHLW� ZXUGHQ� YHUVFKLHGHQH� IXQNWLRQHOOH� 7HVWV� GXUFKJHI�KUW�� I�U� GLH�

]XHUVW�GLH�%HVWLPPXQJ�GHU�=HOO]DKO�XQG�HLQH�$XVVDDW�GHU�=HOOHQ�LQ�:HOOV�QRWZHQGLJ�ZDU��

8P�GLH�=HOO]DKO�]X�EHVWLPPHQ��ZXUGHQ�����O�7U\SDQEODX�LQ�HLQ�(SSHQGRUIJHIl��JHJHEHQ�

XQG�PLW�����O�=HOOHQ�YHUPLVFKW��1DFK�DXVJLHELJHP�$XI��XQG�$ESLSHWWLHUHQ�ZXUGHQ�����O�GHV�

*HPLVFKV�LQ�HLQH�=lKONDPPHU��EHUI�KUW��GLH�LQ�HLQHQ�DXWRPDWLVFKHQ�=HOO]lKOHU�HLQJHOHVHQ�

ZXUGH��'LH�$QJDEH�GHU�=HOO]DKO�HUIROJWH�SUR�PO�0HGLXP��

������$XVVDDW�LQ�:HOOV�
'LH�$XVVDDW�GHU�8&&V�XQG�GHU�.RQWUROO�=/�+%/$.�HUIROJWH� LQ���:HOO��XQG� LQ����:HOO��

3ODWWHQ��)�U�GHQ�$SRSWRVH�$UUD\�ZXUGHQ�GLH�=HOOHQ�DX�HUGHP�LQ�.XOWXUVFKDOHQ�PLW�HLQHP�

'XUFKPHVVHU� YRQ����=HQWLPHWHU� �FP�� DXVJHVlW��3UR�.XOWXUVFKDOH�ZXUGHQ���������=HOOHQ�

DXVJHVlW�� 0LWKLOIH� HLQHV� DXWRPDWLVFKHQ� =HOO]lKOHUV� ZXUGH� GDV� =HOOVXVSHQVLRQYROXPHQ�

EHVWLPPW��GDV�EHQ|WLJW�ZXUGH��XP�GLH�LQ�7DEHOOH����XQG����JH]HLJWHQ�=HOO]DKOHQ�]X�HUKDOWHQ��

'LH�$XVVDDW�YRQ�+%/$.�HUIROJWH�LQ�:HOOV�PLW�$GYDQFHG�7&�%HVFKLFKWXQJ��$XIJUXQG�GHU�

XQWHUVFKLHGOLFK�VFKQHOOHQ�:DFKVWXPVJHVFKZLQGLJNHLWHQ�YDULLHUWH�GLH�0HQJH�GHU�DXVJHVlWHQ�

=HOOHQ�]HOOOLQLHQDEKlQJLJ��

7DEHOOH�����0HQJH�DXVJHVlWHU�=HOOHQ�SUR�:HOO�LQ���:HOO�3ODWWHQ��
�

=HOOOLQLH� =HOO]DKO�:HOO� $XVVDDWYROXPHQ���O��
90�&8%��� �������� ������
80�8&��� �������� ������

+%/$.� �������� ������

�
7DEHOOH�����0HQJH�DXVJHVlWHU�=HOOHQ�SUR�:HOO�LQ����:HOO�3ODWWHQ��

�
=HOOOLQLH� =HOO]DKO�:HOO� $XVVDDWYROXPHQ���O��
90�&8%��� ������ ���

80�8&��� ������ ���
+%/$.� ������ ���
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����)XQNWLRQHOOH�7HVWV�

������077�7HVW�
0LWKLOIH� GHV� 077�7HVWV� NRQQWHQ� $XVVDJHQ� �EHU� GLH� 6WRIIZHFKVHODNWLYLWlW� YRQ� 8&&V�

JHWURIIHQ�ZHUGHQ��,P�5DKPHQ�GLHVHU�$UEHLW�ZXUGHQ�PHKUHUH�077�7HVWV�GXUFKJHI�KUW��XP�

GLH�]HOOWRGLQGX]LHUHQGH�:LUNXQJ�YHUVFKLHGHQHU�6XEVWDQ]HQ�XQG�6XEVWDQ]NRPELQDWLRQHQ�]X�

WHVWHQ��

��� 1DYLWRFOD[��

��� 9HQHWRFOD[��

��� 5RPLGHSVLQ�XQG�9HQHWRFOD[��

��� 4XLVLQRVWDW�XQG�9HQHWRFOD[��

)�U�GLH�'XUFKI�KUXQJ�GHU�077�7HVWV�ZXUGHQ�GLH�8&&V�90�&8%���XQG�80�8&���VRZLH�

GLH�.RQWUROO�=/�+%/$.�LQ�4XDGUXSOLNDWHQ�LQ����:HOO�3ODWWHQ�DXVJHVlW�����6WXQGHQ�VSlWHU�

ZXUGHQ�GLH�=HOOHQ�PLW�GHQ�9LHOIDFKHQ�GHU�,&���:HUWH�GHU�R�J��6XEVWDQ]HQ�EHKDQGHOW��'LH�

,&���:HUWH�ZHUGHQ�LQ�7DEHOOH����JH]HLJW��'LH�9LHOIDFKHQ�GHU�,&���:HUWH�VLQG�LQ�7DEHOOH�

���]XVDPPHQJHIDVVW��

7DEHOOH�����hEHUVLFKW��EHU�GLH� ,&���:HUWH�GHU� LP�077�7HVW�YHUZHQGHWHQ�6XEVWDQ]HQ��'LH�
$QJDEHQ�HUIROJHQ�LQ�1DQRPRO��Q0��RGHU�0LNURPRO���0���

�
6XEVWDQ]� ,&���:HUW�
5RPLGHSVLQ� ��Q0�

4XLVLQRVWDW� �����Q0��80�8&����+%/$.��
���Q0��90�&8%����

9HQHWRFOD[� ���0�

�
7DEHOOH� ���� $XIOLVWXQJ� GHU� YHUZHQGHWHQ� :LUNVWRIINRQ]HQWUDWLRQHQ� YRQ� 5RPLGHSVLQ��
4XLVLQRVWDW�XQG�9HQHWRFOD[�LP�5DKPHQ�GHV�077�7HVWV��

�
[,&��� 5RPLGHSVLQ��Q0�� 4XLVLQRVWDW���0�� 9HQHWRFOD[���0��

���� ���� �� ����

����� ���� ���� �����

���� �� �� ����

����� ���� ���� �����

�� �� ��� ��

���� �� ��� ����

�
$OV� /|VXQJVNRQWUROOH� ZXUGH� '062� YHUZHQGHW�� )�U� GLH� %ODQNRPHVVXQJ� ZXUGHQ� ��� �O�

0HGLXP�SUR�:HOO�YHUZHQGHW��1DFK�HLQHU�,QNXEDWLRQV]HLW�YRQ����6WXQGHQ�ZXUGH�GHU�077��

7HVW�GXUFKJHI�KUW��'D]X�ZXUGHQ�����O�077�SUR�:HOO�KLQ]XJHJHEHQ�XQG� I�U�HLQH�6WXQGH�
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�90�&8%���80�8&����E]Z��YLHU�6WXQGHQ��+%/$.��EHL�����&�LQNXELHUW��'DQDFK�ZXUGHQ�

GDV�077�VRZLH�GDV�DOWH�1lKUPHGLXP�DEJHJRVVHQ�XQG�����O�'062�SUR�:HOO�DXIJHWUDJHQ��

'DGXUFK� ZXUGH� GLH� 8PZDQGOXQJ� YRQ�077� LQ� HLQHQ� YLROHWW�EUDXQHQ� 6WRII� VLFKWEDU�� 'LH�

3ODWWHQ� NRQQWHQ� QXQ� NRORULPHWULVFK� EHL� ���� 1DQRPHWHUQ� �QP�� XQG� ���� QP� HLQJHOHVHQ�

ZHUGHQ�� )�U� GLH� $XVZHUWXQJ� ZXUGH� GHU� 0LWWHOZHUW� GHU� YLHU� JHPHVVHQHQ� ([WLQNWLRQHQ�

JHELOGHW�XQG�DXI�GLH�/|VXQJVNRQWUROOH�QRUPLHUW��

��������&KRX�7DODOD\�$QDO\VHQ�
'LH� &KRX�7DODOD\�$QDO\VH� GLHQWH� GHU� (UPLWWOXQJ� V\QHUJLVWLVFKHU�� DGGLWLYHU� RGHU�

DQWDJRQLVWLVFKHU� (IIHNWH� YHUVFKLHGHQHU�0HGLNDPHQWHQNRPELQDWLRQHQ� LP�8&��1DPHQWOLFK�

ZXUGH� GLH� .RPELQDWLRQ� GHU� +'$&LV� 5RPLGHSVLQ� RGHU� 4XLVLQRVWDW� PLW� GHP� %&/��L�

9HQHWRFOD[�XQWHUVXFKW��%HYRU�GLH�'XUFKI�KUXQJ�HLQHU�&KRX�7DODOD\�$QDO\VH�P|JOLFK�ZDU��

ZXUGHQ�GLH�,&���:HUWH�JHQDQQWHU�0HGLNDPHQWH�LQ�GHQ�8&&V�90�&8%���XQG�80�8&���

VRZLH�LQ�GHU�.RQWUROO�=/�+%/$.�PLWKLOIH�HLQHV�077�7HVWV�EHVWLPPW��*OHLFKHV�ZXUGH�I�U�

GLH�0HGLNDPHQWHQNRPELQDWLRQHQ�GXUFKJHI�KUW��'LH�(UJHEQLVVH�ZXUGHQ�LQ�GLH�&RPSX6\Q��

6RIWZDUH�HLQJHOHVHQ��GLH�DXI�%DVLV�GHU�HPSIDQJHQHQ�6LJQDOH�DXV�GHQ�HLQ]HOQHQ�:HOOV�GHU�����

:HOO�3ODWWH�� GLH� HEHQIDOOV� GLH� XQEHKDQGHOWH� .RQWUROOH� �'062�� EHLQKDOWHWHQ�� GLH� IUDFWLRQ�

DIIHFWHG�VRZLH�LP�ZHLWHUHQ�9HUODXI�GHQ�.RPELQDWLRQVLQGH[��&,��EHUHFKQHWH��

��������%HVWLPPXQJ�GHV�,&���:HUWV�YRQ�1DYLWRFOD[�
'LH�%HVWLPPXQJ� GHV� ,&���:HUWV� YRQ�1DYLWRFOD[� HUIROJWH�PLWKLOIH� HLQHV�077�7HVWV��'D�

1DYLWRFOD[� LQ� 3XOYHUIRUP� XQG� QLFKW� LQ� IO�VVLJHU� )RUP� JHOLHIHUW� ZRUGHQ� ZDU�� PXVVWH�

1DYLWRFOD[�YRU�'XUFKI�KUXQJ�GHV�077�7HVWV�LQ�'062�JHO|VW�ZHUGHQ��'LHV�HUIROJWH�XQWHU�

VWHULOHQ�%HGLQJXQJHQ��'LH�$XVJDQJVNRQ]HQWUDWLRQ�YRQ�1DYLWRFOD[�EHWUXJ����P0��'D�I�U�GLH�

8&&V�90�&8%���XQG�80�8&��� VRZLH� I�U� GLH�.RQWUROO�=/�+%/$.�QRFK�NHLQH� ,&����

:HUWH� I�U� 1DYLWRFOD[� EHNDQQW� ZDUHQ�� ZXUGHQ� QDFK� HLQHU� /LWHUDWXUUHFKHUFKH� VHFKV�

YHUVFKLHGHQH�'RVLHUXQJHQ�IHVWJHOHJW��GLH�HUSUREW�ZHUGHQ�VROOWHQ��$QIlQJOLFK�ZXUGHQ� DOOH�

JHQDQQWHQ� =/� PLW� GHQVHOEHQ� 'RVLHUXQJHQ� EHKDQGHOW�� ,P� 9HUODXI� HUIROJWH� HLQH�

'RVLVDQSDVVXQJ��'LH�YHUVFKLHGHQHQ�'RVLHUXQJHQ�VLQG�LQ�7DEHOOH����DXIJHI�KUW��

7DEHOOH�����9HUVFKLHGHQH�'RVLHUXQJHQ�]XU� ,&���%HVWLPPXQJ�YRQ�1DYLWRFOD[��8QWHUVFKLHGHQ�
ZHUGHQ�DQIlQJOLFKH�'RVLHUXQJHQ�XQG�VROFKH�QDFK�'RVLVDQSDVVXQJ��

�
'RVLHUXQJHQ���0��DQIlQJOLFK�� �����������������������

'RVLHUXQJHQ���0��VSlWHU��
90�&8%���

80�8&���

�
���������������������

���������������������
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+%/$.� ���������������������������������

�
������=HOOWRGDQDO\VH�PLWWHOV�)$&6�0HVVXQJ�
)�U�GLH�=HOOWRGDQDO\VH�ZXUGHQ�GLH�8&&V�90�&8%���XQG�80�8&���VRZLH�GLH�.RQWUROO�=/�

+%/$.� LQ���:HOO�3ODWWHQ� DXVJHVlW� XQG� DQVFKOLH�HQG�PLW� GHQ� ,&���:HUWHQ�GHU�.ODVVH� ,�

+'$&LV� 5RPLGHSVLQ� XQG� 4XLVLQRVWDW� VRZLH� PLW� +'$&�VL51$� EHKDQGHOW�� 'XUFK� GLH�

9HUZHQGXQJ�YRQ�+'$&�VL51$�ZXUGH�HLQ�.QRFNGRZQ�YRQ�+'$&�����XQG���HU]LHOW�VRZLH�

HLQ�NRPELQLHUWHU�.QRFNGRZQ�YRQ�+'$&��XQG����'062�XQG�GLH�VL51$�.RQWUROOH��FWUO���

ZXUGHQ�DOV�/|VXQJVNRQWUROOHQ�YHUZHQGHW��'LH�YHUZHQGHWHQ�:LUNVWRIINRQ]HQWUDWLRQHQ�VLQG�

LQ�7DEHOOH����DXIJHI�KUW��

7DEHOOH�����hEHUVLFKW��EHU�GLH�YHUZHQGHWHQ�:LUNVWRIINRQ]HQWUDWLRQHQ�I�U�GLH�=HOOWRGDQDO\VHQ��
�

:LUNVWRII� .RQ]HQWUDWLRQ�
'062� ���Q0��90�&8%����

�����Q0��80�8&����+%/$.��
5RPLGHSVLQ� ��Q0�

4XLVLQRVWDW� ���Q0��90�&8%����
�����Q0��80�8&����+%/$.��

VL51$�+'$&��������� -H����O��6WRFN�.RQ]HQWUDWLRQ������0��

�
'LH�=HOOWRGDQDO\VH�PLWWHOV�)$&6�0HVVXQJ�HUVWUHFNWH�VLFK��EHU�LQVJHVDPW����6WXQGHQ��'LH�

%HKDQGOXQJ�PLW�R�J��6XEVWDQ]HQ�HUIROJWH�DP�]ZHLWHQ�7DJ��GLH�=HOOHUQWH�DP�I�QIWHQ�7DJ��,P�

5DKPHQ�GHU�=HOOHUQWH�ZXUGH� ]XQlFKVW� GHU�=HOO�EHUVWDQG� HQWIHUQW� XQG� LQ� HLQ�5HDJHQ]JODV�

�EHUI�KUW��'LH�=HOOHQ�ZXUGHQ�PLW� ��PO� 7U\SVLQ�('7$�/|VXQJ� �90�&8%����80�8&����

RGHU�$FFXWDVH�/|VXQJ� �+%/$.�� DXV�GHQ�:HOOV�JHO|VW� XQG� HEHQIDOOV� LQ� GDV�5HDJHQ]JODV�

�EHUWUDJHQ��'DQDFK�ZXUGH�GLH�=HOOVXVSHQVLRQ�I�U�I�QI�0LQXWHQ�EHL�HLQHU�*HVFKZLQGLJNHLW�

YRQ�����J�]HQWULIXJLHUW��'HU�hEHUVWDQG�ZXUGH�LP�$QVFKOXVV�DEJHVDXJW�XQG�MH�5HDJHQ]JODV�

�����O�3%6�KLQ]XJHI�JW��'DQDFK�IROJWH�HLQH�ZHLWHUH�=HQWULIXJDWLRQ��'HU�hEHUVWDQG�ZXUGH�

YHUZRUIHQ��1XQ�ZXUGH�GHU�)$&6�0DVWHUPL[�KLQ]XJHJHEHQ��'HVVHQ�=XVDPPHQVHW]XQJ�]HLJW�

7DEHOOH�����-H�5HDJHQ]JODV�ZXUGHQ�����O�0DVWHUPL[�KLQ]XJHJHEHQ��

7DEHOOH�����=XVDPPHQVHW]XQJ�GHV�)$&6�0DVWHUPL[��0HQJHQDQJDEH�MH�$QVDW]��
�

6XEVWDQ]� 0HQJH���O��
$QQH[LQ�9�%LQGHSXIIHU� ���

$QQH[LQ�9�),7&�.RQMXJDW� ����

3URSLGLXPLRGLG�6WRFN� ����
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,P�$QVFKOXVV�ZXUGHQ�GLH�3UREHQ�JHYRUWH[W�XQG�I�U����0LQXWHQ�EHL�5DXPWHPSHUDWXU��57��

XQG� 9HUGXQNHOXQJ� LQNXELHUW�� 9RU� GHU� 0HVVXQJ� PLW� GHP� )$&6�*HUlW� ZXUGHQ� ���� �O�

$QQH[LQ�9�%LQGHSXIIHU�KLQ]XJHJHEHQ�XQG�GLH�3UREHQ�QRFKPDOV�JHYRUWH[W��'LH�$XVZHUWXQJ�

HUIROJWH�PLWKLOIH�HLQHU�VSH]LHOOHQ�6RIWZDUH��QDFK�LQ�$EELOGXQJ���GDUJHVWHOOWHP�6FKHPD��
�

$EE�����%HLVSLHOKDIWH�$XVZHUWXQJ�HLQHU�)$&6�0HVVXQJ��

�
������+'$&�.QRFNGRZQ�GXUFK�VL51$�7UDQVIHNWLRQ�
:LH� REHQ� EHVFKULHEHQ�� HUIROJWH� GLH� 'XUFKI�KUXQJ� HLQHU� =HOOWRGDQDO\VH� X�D�� QDFK� HLQHU�

%HKDQGOXQJ�PLW�VL51$��)�U�GLH�'XUFKI�KUXQJ�GHU�VL51$�7UDQVIHNWLRQ�ZXUGHQ�GLH�8&&V�

90�&8%���XQG�80�8&���VRZLH�GLH�.RQWUROO�=/�+%/$.�LQ���:HOO�3ODWWHQ�DXVJHVlW��$P�

QlFKVWHQ� 7DJ� HUIROJWH� HLQ� 1lKUPHGLXPZHFKVHO�� 3UR� :HOO� ZXUGHQ� ���� PO� 1lKUPHGLXP�

YHUZHQGHW�� 'DQDFK� ZXUGHQ� ]ZHL� YHUVFKLHGHQH� $QVlW]H�� EH]HLFKQHW� DOV� $QVDW]� �� XQG� ���

YRUEHUHLWHW��'HUHQ�=XVDPPHQVHW]XQJ�LVW�7DEHOOH����]X�HQWQHKPHQ��

7DEHOOH� ���� =XVDPPHQVHW]XQJ� GHU� $QVlW]H� �� XQG� �� VRZLH� GHUHQ� 0HQJHQDQJDEHQ�� 'LH�
0HQJHQDQJDEHQ�HQWVSUHFKHQ�HLQHP�$QVDW]��

�
$QVDW]��� $QVDW]���
2SWL�0(0�UHGX]LHUWHV�6HUXP�0HGLXP������
�O��

2SWL�0(0�UHGX]LHUWHV�6HUXP�0HGLXP������
�O��

VL51$�6WRFN��6WRFN�.RQ]HQWUDWLRQ������0��
YHUZHQGHWH�0HQJH�����O��

/LSRIHFWDPLQ������5HDJHQ]�����O��

�
1DFK�GHU�+HUVWHOOXQJ�GHU�EHLGHQ�$QVlW]H�ZXUGHQ�GLHVH�YHUPHQJW��'DEHL�ZDU�HV�ZLFKWLJ��GDVV�

$QVDW]���]X�$QVDW]���KLQ]XJHJHEHQ�ZXUGH�XQG�QLFKW�XPJHNHKUW��1DFK�HLQHU�,QNXEDWLRQV]HLW�

YRQ����0LQXWHQ�EHL�57�ZXUGHQ������O�GHV�$QVDW]JHPLVFKHV�LQ�MHGHQ�:HOO�KLQ]XJHJHEHQ��

'LH�=XJDEH�HUIROJWH�WU|SIFKHQZHLVH��9HUZHQGHW�ZXUGH�+'$&������XQG���VL51$��=XGHP�

HUIROJWH� HLQH� .RPELQDWLRQ� YRQ� +'$&�� XQG� �� VL51$�� VL51$� FWUO�� ZXUGH� DOV�

/|VXQJVNRQWUROOH� YHUZHQGHW��$P� I�QIWHQ� 7DJ� HUIROJWH� GLH� =HOOWRGDQDO\VH�PLWWHOV� )$&6��

0HVVXQJ��
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������,PPXQIOXRUHV]HQ]IlUEXQJ�QDFK�VL51$�7UDQVIHNWLRQ�
'LH� 8&&V� 90�&8%��� XQG� 80�8&��� VRZLH� GLH� .RQWUROO�=/� +%/$.� ZXUGHQ� DXI�

'HFNJOlVFKHQ� LQ� ��:HOO�3ODWWHQ� DXVJHVlW� XQG� I�U� ��� 6WXQGHQ� LP� ,QNXEDWRU� DQJH]�FKWHW��

'DQDFK�HUIROJWH�GLH�%HKDQGOXQJ�PLW�+'$&������XQG���VL51$�VRZLH�HLQHU�.RPELQDWLRQ�YRQ�

+'$&��XQG���VL51$��$OV�/|VXQJVNRQWUROOH�ZXUGH�VL51$�FWUO��YHUZHQGHW��1DFK����6WXQGHQ�

ZXUGH�GDV�DOWH�1lKUPHGLXP�DEJHVDXJW�XQG�GLH�=HOOHQ�PLW���PO�3%6�SUR�:HOO�JHZDVFKHQ��

'LH�)L[LHUXQJ�GHU�=HOOHQ�DXI�GHQ�'HFNJOlVFKHQ�HUIROJWH�PLW���PO����LJHP�)RUPDOGHK\G�

�)$��MH�'HFNJOlVFKHQ�I�U�]HKQ�0LQXWHQ�EHL�57��,P�$QVFKOXVV�ZXUGH�GDV�)$�DEJHVDXJW�XQG�

GLH�=HOOHQ�PLW�3%6�JHZDVFKHQ��'DQDFK�ZXUGHQ�VLH�PLW���PO�������7ULWRQ�;������LQ�3%6�7�

SHUPHDELOLVLHUW�XQG�I�U�]HKQ�0LQXWHQ�EHL�57�LQNXELHUW��$QVFKOLH�HQG�HUIROJWH�GLH�]ZHLPDOLJH�

5HLQLJXQJ�GHU�=HOOHQ�I�U�MH�]HKQ�0LQXWHQ�LQ�3%6�7�XQG�GDV�%ORFNHQ�PLW���PO�%ORFNLQJ�

5HDJHQ]��GDV�DXV������=LHJHQVHUXP��������7ULWRQ�;�����XQG�����0�*O\FLQ�LQ�3%6�EHVWDQG��

'DV�%ORFNHQ�HUIROJWH�I�U����0LQXWHQ�EHL�57��'DQDFK�ZXUGH�GHU�3ULPlUDQWLN|USHU�3KRVSKR�

+LVWRQH� +�$�;� DXIJHWUDJHQ�� GHU� ]XYRU� LP� 9HUKlOWQLV� YRQ� ������ LQ� $QWLN|USHUSXIIHU�

YHUG�QQW�ZRUGHQ�ZDU��'HU�$QWLN|USHUSXIIHU�VHW]WH�VLFK�DXV�����%6$�XQG�������7ULWRQ�;�

����LQ�3%6�]XVDPPHQ��'HU�3ULPlUDQWLN|USHU�LQNXELHUWH��EHU�1DFKW�EHL�HLQHU�7HPSHUDWXU�YRQ�

���&��$P�QlFKVWHQ�7DJ�ZXUGHQ�GLH�=HOOHQ�YLHUPDO�I�U�MH�]HKQ�0LQXWHQ�LQ�3%6�7�JHZDVFKHQ��

,P�$QVFKOXVV�ZXUGH�GHU�6HNXQGlUDQWLN|USHU�*RDW�DQWL�5DEELW�����DXIJHWUDJHQ��'LHVHU�ZDU�

]XYRU�LQ�$QWLN|USHU�3XIIHU�������YHUG�QQW�ZRUGHQ��(U�LQNXELHUWH�I�U�HLQH�6WXQGH�EHL�57�LP�

'XQNHOQ��'DQDFK�ZXUGHQ�GLH�=HOOHQ�GUHLPDO�I�U�MH�]HKQ�0LQXWHQ�PLW�3%6�7�JHZDVFKHQ��'LH�

]\WRFKHPLVFKH�)lUEXQJ�HUIROJWH�PLW���PO�'$3,�MH�:HOO�I�U�]ZHL�0LQXWHQ�EHL�57��'DQDFK�

ZXUGHQ�GLH�=HOOHQ�]ZHLPDO�I�U�]HKQ�0LQXWHQ�LQ�3%6�7�JHZDVFKHQ�XQG�HLQJHGHFNHOW��'D]X�

ZXUGH� HLQ� 7URSIHQ�0RXQWLQJ�0HGLXP�YHUZHQGHW�� 'LH� /DJHUXQJ� GHU� 3UREHQ� HUIROJWH� LP�

$QVFKOXVV�EHL����&��

'LH�]\WRFKHPLVFKHQ�)lUEXQJHQ�ZXUGHQ�PLW�GHP�0LNURVNRS�/HLFD�'0��%�GDUJHVWHOOW�XQG�

PLW�GHU�.DPHUD�/HLFD�')&����*7�DXIJHQRPPHQ��0LW�GHU�/HLFD�6RIWZDUH�/$6�;�NRQQWHQ�

GLH�%LOGHU�]XJHVFKQLWWHQ�ZHUGHQ��

����5LERQXNOHLQVlXUH��51$��$QDO\VH�

������,VRODWLRQ�GHU�51$�
'LH� ,VRODWLRQ� GHU� 51$� HUIROJWH� PHKUVFKULWWLJ� PLWKLOIH� ]ZHLHU� ,VRODWLRQV�.LWV�� )�U� GLH�

,VRODWLRQ�GHU�51$�ZXUGHQ�GLH�8&&V�90�&8%���XQG�80�8&���VRZLH�GLH�.RQWUROO�=/�

+%/$.� LQ� .XOWXUIODVFKHQ� PLW� HLQHP� 9ROXPHQ� YRQ� ��� PO� RGHU� LQ� ��:HOO�3ODWWHQ�

DQJH]�FKWHW��8P�GLH�=HOOHQ�DXI]XEUHFKHQ��ZXUGH� HUVW�GDV� DOWH�1lKUPHGLXP�HQWIHUQW��GLH�
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=HOOHQ�PLW���PO�3%6�SUR�:HOO�JHZDVFKHQ�XQG�LP�$QVFKOXVV�HLQ�/\VHPL[�KLQ]XJHJHEHQ��'HU�

/\VHPL[�VHW]WH�VLFK�DXV������O����:HOO�3ODWWH��E]Z�������O��.XOWXUIODVFKH��5/7�3XIIHU�XQG�

6 µl ³�0HUFDSWRHWKDQRO�SUR�$QVDW]�]XVDPPHQ��'XUFK�JU�QGOLFKHV�$XI��XQG�$ESLSHWWLHUHQ�

HUIROJWH�HLQH�JXWH�'XUFKPLVFKXQJ�GHU�=HOOHQ�PLW�GHP�/\VHPL[��,P�$QVFKOXVV�ZXUGH�GDV�

=HOOO\VDW� LQ� HLQ� =HUJOLHGHUXQJVV\VWHP� �4,$VKUHGGHU�� �EHUWUDJHQ�� 1DFK� ]ZHLPLQ�WLJHU�

=HQWULIXJDWLRQ�EHL��������USP�ZXUGH�GDV�=HOOVHGLPHQW�YHUZRUIHQ��'DQDFK�ZXUGHQ������O�

E]Z�������O����LJHV�(WKDQRO�]X�MHGHU�6KUHGGHU�6lXOH�KLQ]XJHJHEHQ��'DV�*HPLVFK�ZXUGH�

LQ�51HDV\�0LQL�VSLQ�FROXPQV��EHUWUDJHQ�XQG�I�U����6HNXQGHQ�EHL��������USP�]HQWULIXJLHUW��

'DV�=HOOVHGLPHQW�ZXUGH�ZLHGHU�YHUZRUIHQ��'LH�'1DVH�,�9HUGDXXQJ�HUIROJWH�RSWLRQDO�XQG�

ZXUGH�QXU�QDFK�GHU�%HKDQGOXQJ�PLW�(3,LV�GXUFKJHI�KUW��)�U�GLH�'1DVH�,�9HUGDXXQJ�ZXUGHQ�

GLH� 3UREHQ�PLW� ���� �O�5:��:DVFKSXIIHU� JHUHLQLJW� XQG� GDQDFK� HLQ�'1DVH� ,�3XIIHU�0L[�

KLQ]XJHJHEHQ��'LHVHU�VHW]WH�VLFK�DXV�����O�(Q]\P�XQG�����O�3XIIHU�MH�$QVDW]�]XVDPPHQ��

(LQH� ,QNXEDWLRQV]HLW� YRQ� ��� 0LQXWHQ� EHL� 57� HUP|JOLFKWH� GLH� 6SDOWXQJ� GHU� '1$��

0ROHN�ONHWWHQ��,P�$QVFKOXVV�HUIROJWH�HLQH�HUQHXWH�5HLQLJXQJ�PLW������O�5:��:DVFKSXIIHU�

XQG������O�53(�3XIIHU��'LH�=HQWULIXJDWLRQ�HUIROJWH�I�U����6HNXQGHQ�EHL��������USP�XQG�

DQVFKOLH�HQG�I�U�]ZHL�0LQXWHQ�EHL��������USP��'LH�6KUHGGHU�6lXOHQ�ZXUGHQ�DXI�(SSHQGRUI��

*HIl�H� YRQ� ���� PO� �EHUWUDJHQ� XQG� ]ZHLPDO� ��� �O� 51DVH�IUHLHV� :DVVHU� KLQ]XJHJHEHQ��

'D]ZLVFKHQ�ZXUGHQ�GLH�3UREHQ�I�U�HLQH�0LQXWH�EHL��������USP�]HQWULIXJLHUW��1DFK�HUIROJWHU�

51$�([WUDNWLRQ�ZXUGHQ�GLH�3UREHQ�EHL������&�JHN�KOW��

������%HVWLPPXQJ�GHU�51$�.RQ]HQWUDWLRQ�PLWWHOV�1DQR'URS�
'LH� %HVWLPPXQJ� GHU� 51$�.RQ]HQWUDWLRQ� HUIROJWH� PLWWHOV� 0LNURYROXPHQ��

6SHNWUDOSKRWRPHWHU�VRZLH�1DQR'URS�6RIWZDUH��=X�%HJLQQ�ZXUGH�PLWKLOIH�YRQ����O�51DVH��

IUHLHP�GHVWLOOLHUWHP�:DVVHU�HLQH�%ODQNRPHVVXQJ�GXUFKJHI�KUW��'LH�3UREHQ�ZXUGHQ�YRU�GHU�

0HVVXQJ�JXW� GXUFKPLVFKW� XQG� DQVFKOLH�HQG����O�3UREHQPDWHULDO� DXIJHWUDJHQ��'LH�51$��

.RQ]HQWUDWLRQ�ZXUGH�LQ�1DQRJUDPP�SUR�0LNUROLWHU��QJ��O��DQJHJHEHQ��

������+HUVWHOOXQJ�YRQ�NRPSOHPHQWlUHU�'1$��F'1$��GXUFK�UHYHUVH�7UDQVNULSWLRQ�
'XUFK�UHYHUVH�7UDQVNULSWLRQ�ZXUGH�51$�LQ�NRPSOHPHQWlUH�'1$��F'1$��XPJHVFKULHEHQ��

,Q�����PO�JUR�HQ�3&5�7XEHV�ZXUGHQ����J�51$�XQG�$PSXZD�:DVVHU�]XVDPPHQJHJHEHQ��

'DV�9ROXPHQ�SUR�3&5�7XEH�VROOWH�LQVJHVDPW�������O�EHWUDJHQ��$QVFKOLH�HQG�HUIROJWH�GLH�

=XJDEH�GHV�HUVWHQ�0DVWHUPL[HV��'HVVHQ�=XVDPPHQVHW]XQJ�LVW�LQ�7DEHOOH����DXIJHI�KUW��
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7DEHOOH� ���� .RPSRQHQWHQ� GHV� HUVWHQ� 0DVWHUPL[HV� I�U� GLH� UHYHUVH� 7UDQVNULSWLRQ�� 'LH�
0HQJHQDQJDEHQ�EH]LHKHQ�VLFK�DXI�HLQHQ�$QVDW]��

�
6XEVWDQ]� 0HQJH���O��
G173�0L[� ���.DWDORJ��5������7KHUPR�6FLHQWLILF��
2OLJR�G7����3ULPHU� ������.DWDORJ��6������7KHUPR�6FLHQWLILF��
5DQGRP�+H[DPHU�3ULPHU� ������.DWDORJ��6������7KHUPR�6FLHQWLILF��

�
1DFK�=XJDEH�GHV�0DVWHUPL[HV�ZXUGHQ�GLH�3UREHQ� I�U� I�QI�0LQXWHQ�EHL�����&� LQNXELHUW��

$QVFKOLH�HQG�ZXUGHQ�GLH�3UREHQ�I�U����6HNXQGHQ�KHUXQWHU]HQWULIXJLHUW�XQG�DXI�(LV�JHODJHUW��

(LQ�]ZHLWHU�0DVWHUPL[�ZXUGH�KLQ]XJHJHEHQ��'HVVHQ�=XVDPPHQVHW]XQJ�]HLJW�7DEHOOH�����

7DEHOOH� ���� .RPSRQHQWHQ� GHV� ]ZHLWHQ� 0DVWHUPL[HV� I�U� GLH� UHYHUVH� 7UDQVNULSWLRQ�� 'LH�
0HQJHQDQJDEHQ�EH]LHKHQ�VLFK�DXI�HLQHQ�$QVDW]��

�
6XEVWDQ]� 0HQJH���O��
0D[LPD�+�0LQXV�5HYHUVH�7UDQVNULSWDVH� ���.DWDORJ��(3������7KHUPR�6FLHQWLILF��
5LER/RFN�51DVH�,QKLELWRU� �����.DWDORJ��(2������7KHUPR�6FLHQWLILF��
57�3XIIHU� ��

�
(LQH�PHKUVFKULWWLJH� ,QNXEDWLRQ�GHU�3UREHQ�EHL� ��� �&� ����0LQXWHQ��� ��� �&� ����0LQXWHQ��

VRZLH�����&����0LQXWHQ��JHZlKUOHLVWHWH�GLH�RSWLPDOH�:LUNXQJ�GHU�0DVWHUPL[NRPSRQHQWHQ��

'LH� F'1$�ZXUGH� LP�$QVFKOXVV� LQ� HLQHP�9HUKlOWQLV� YRQ� ����� LQ� 51DVH�IUHLHP�:DVVHU�

YHUG�QQW�XQG�EHL������&�JHODJHUW��

������'XUFKI�KUXQJ�GHU�TXDQWLWDWLYHQ�5HDO�WLPH�3&5��T57�3&5��
0LWKLOIH� GHU� T57�3&5� HUIROJWH� GLH� 9HUYLHOIlOWLJXQJ� XQG� GLH� 0HQJHQEHVWLPPXQJ� YRQ�

*HQVHTXHQ]HQ�GHV�8&�� ,P�5DKPHQ�GLHVHU�$UEHLW�ZXUGHQ� ]ZHL�� XQG�GUHLVFKULWWLJH�3&5V�

GXUFKJHI�KUW��%HL�GHU�'XUFKI�KUXQJ�GHU�]ZHLVFKULWWLJHQ�3&5V�ZXUGH�/XQD�8QLYHUVDO�T3&5�

0DVWHUPL[�DOV�5HDNWLRQVJHPLVFK�YHUZHQGHW��)�U�GLH�GUHLVFKULWWLJHQ�3&5V�ZXUGH�GHU�6<%5�

*UHHQ�0DVWHUPL[�YHUZHQGHW��'LH�0HVVXQJ�GHU�3UREHQ�HUIROJWH�LQ�7ULSOLNDWHQ��'LH�6WDQGDUG��

=/�ZXUGH�LQ�)RUP�HLQHU�9HUG�QQXQJVUHLKH�DXIJHEUDFKW��'DI�U�ZXUGHQ�HLQH�������������XQG�

������9HUG�QQXQJ�JHZlKOW��'LH�9HUG�QQXQJ�HUIROJWH�PLWKLOIH�YRQ�$PSXZD�:DVVHU��0LW�

HLQHU�0XOWLSLSHWWH�ZXUGHQ�����O�0DVWHUPL[�SUR�:HOO�DSSOL]LHUW��'DQDFK�ZXUGHQ�MH�:HOO����O�

3ULPHUPL[�KLQ]XJHJHEHQ��'HVVHQ�=XVDPPHQVHW]XQJ�]HLJW�7DEHOOH�����
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7DEHOOH�����=XVDPPHQVHW]XQJ�GHV�3ULPHUPL[HV�I�U�GLH�T57�3&5��'LH�0HQJHQDQJDEHQ�EH]LHKHQ�
VLFK�DXI�GLH�$EGHFNXQJ�HLQHV�5HVHUYRLUV�PLW�3ULPHUPL[��

�
6XEVWDQ]� 0HQJH���O��

$PSXZD�:DVVHU� ����

)RUZDUG�3ULPHU� �����

5HYHUVHG�3ULPHU� �����

�
'LH�$XVJDQJVNRQ]HQWUDWLRQ�GHU�YHUZHQGHWHQ�3ULPHU�EHWUXJ������0��$P�(QGH�ZXUGHQ�MH�

:HOO����O�F'1$�KLQ]XJHJHEHQ��'DV�3LSHWWLHUHQ�HUIROJWH�VWHWV�DXI�(LV��,P�$QVFKOXVV�ZXUGH�

GLH�3&5�3ODWWH�I�U�]ZHL�0LQXWHQ�EHL�YRQ�������USP�]HQWULIXJLHUW��'LH�$XVZHUWXQJ�HUIROJWH�

PLWKLOIH� HLQHV�/LJKW&\FOHUV��'D]X�ZXUGH�GHU�0LWWHOZHUW�DXV�GHQ�7ULSOLNDWHQ�JHELOGHW�XQG�

GLHVHU�DXI�GDV�KRXVHNHHSLQJ�*HQ�7%3�QRUPLHUW��

����3URWHLQ�$QDO\VH�

������'XUFKI�KUXQJ�GHU�3URWHLQH[WUDNWLRQ�
)�U�GLH�3URWHLQH[WUDNWLRQ�ZXUGHQ�GLH�8&&V�90�&8%���XQG�80�8&���VRZLH�GLH�.RQWUROO��

=/�+%/$.�LQ�.XOWXUIODVFKHQ�PLW�HLQHP�9ROXPHQ�YRQ����PO�DQJH]�FKWHW��,P�$QVFKOXVV�

HUIROJWH�HLQH�%HKDQGOXQJ�PLW�GHQ�MHZHLOLJHQ�,&���:HUWHQ�GHU�.ODVVH�,�+'$&LV�5RPLGHSVLQ�

XQG�4XLVLQRVWDW�VRZLH�PLW����O�+'$&������XQG���VL51$��)�U�GLH�3URWHLQHUQWH�ZXUGH�GDV�DOWH�

1lKUPHGLXP� DEJHVDXJW� XQG� GLH� =HOOHQ� PLW� �� PO� 3%6� SUR�.XOWXUIODVFKH� JHZDVFKHQ�� ,P�

$QVFKOXVV�ZXUGHQ������O�HLQHV�/\VHPL[HV�KLQ]XJHJHEHQ��'HVVHQ�=XVDPPHQVHW]XQJ�LVW�LQ�

7DEHOOH����DXIJHI�KUW��

7DEHOOH� ���� =XVDPPHQVHW]XQJ� GHV� /\VHPL[HV� I�U� GLH� 3URWHLQH[WUDNWLRQ��0HQJHQDQJDEH� SUR�
$QVDW]��

�
6XEVWDQ]� 0HQJH��Y�Y��
�[�5,3$�3XIIHU� 6LHKH�7DEHOOH���

3KRVSKDWDVHLQKLELWRU� ����
3URWHDVHLQKLELWRU� ����

�
0LWKLOIH�HLQHV�&HOO�6FUDSHUV�ZXUGH�GHU�/\VHPL[�JOHLFKPl�LJ�LQ�GHU�)ODVFKH�YHUWHLOW�XQG�GLH�

=HOOHQ�PHFKDQLVFK�DXIJHVFKORVVHQ��:lKUHQGGHVVHQ�HUIROJWH�GLH�/DJHUXQJ�GHU�=HOOHQ�DXI�(LV��

'LH�/\VHPL[�=HOOVXVSHQVLRQ�ZXUGH�LP�$QVFKOXVV�LQ�HLQ�(SSHQGRUIJHIl���EHUI�KUW�XQG�I�U�

���0LQXWHQ�DXI�(LV�JHVFKZHQNW��'DQDFK�ZXUGHQ�GLH�3UREHQ�I�U�I�QI�0LQXWHQ�EHL����&�XQG�

�������J�]HQWULIXJLHUW��'HU�=HOO�EHUVWDQG�ZXUGH�DESLSHWWLHUW�XQG�EHL������&�JHODJHUW��
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������%HVWLPPXQJ�GHU�3URWHLQ�.RQ]HQWUDWLRQ�PLWWHOV�%LFLQFKRQLQVlXUH��%&$��7HVWV�
)�U� �GLH� 'XUFKI�KUXQJ� GHV� %&$�7HVWV� ZXUGHQ� VLHEHQ� 6WDQGDUGO|VXQJHQ� PLW�

XQWHUVFKLHGOLFKHQ�.RQ]HQWUDWLRQHQ�YHUZHQGHW��'LHVH�ZHUGHQ�LQ�7DEHOOH����JH]HLJW��

7DEHOOH�����hEHUVLFKW��EHU�GLH�6WDQGDUGO|VXQJHQ�XQG�GHUHQ�MHZHLOLJHU�.RQ]HQWUDWLRQ�I�U�GHQ�
%&$�7HVW��

�
6WDQGDUG� .RQ]HQWUDWLRQ���J�PO��
�� ������

�� ������
�� ����

�� ����

�� ����
�� ���

�� ���

�
'LH�3UREHQ�ZXUGHQ�����PLW�5,3$�3XIIHU�YHUG�QQW�XQG�DXI�HLQH����:HOO�3ODWWH�DXIJHWUDJHQ��

'LH�0HVVXQJ� HUIROJWH� LQ�'XSOLNDWHQ�� 3UR�:HOO�ZXUGHQ� ��� �O� 3UREHQPDWHULDO� YHUZHQGHW��

'DQQ�ZXUGHQ������O�%&$�0L[�KLQ]XJHJHEHQ��'LHVHU�EHVWDQG�DXV������O�YRQ�5HDJHQ]�$�

XQG����O�YRQ�5HDJHQ]�%�SUR�:HOO��,Q�GLH�:HOOV��GLH�I�U�GLH�%ODQNRPHVVXQJHQ�YRUJHVHKHQ�

ZDUHQ�� ZXUGHQ� OHGLJOLFK� ��� �O� 5,3$�3XIIHU� XQG� ���� �O� %&$�0L[� JHJHEHQ�� 1DFK� HLQHU�

GUHL�LJPLQ�WLJHQ� ,QNXEDWLRQV]HLW� EHL� ��� �&� HUIROJWH� GLH� 0HVVXQJ�� 'D]X� ZXUGH� GDV�

$EVRUSWLRQVYHUKDOWHQ�GHU�3UREHQ�GXUFK�GDV�(/,6$�*HUlW�)/82VWDU�237,0$�EHL�����QP�

JHPHVVHQ��'LH�$QJDEH�GHU�3URWHLQPHQJH�HUIROJWH�LQ��J�PO��

������6'6�3DJH�
)�U�GLH�6'6�3RO\DFU\ODPLGJHOHOHNWURSKRUHVH�ZXUGHQ� MH�3UREH�����J�3URWHLQ� DXIEHUHLWHW��

0LWKLOIH�YRQ�5,3$�3XIIHU�ZXUGH�GDV�3UREHQYROXPHQ�HLQKHLWOLFK�DXI�����O�DXIJHI�OOW��'LHVHQ�

ZXUGHQ����O�527,�/RDG���3UREHQSXIIHU�KLQ]XJHJHEHQ��(V�IROJWH�HLQH�,QNXEDWLRQV]HLW�YRQ�

I�QI�0LQXWHQ�EHL�����&��

$OV� 7UHQQPHGLXP� ZXUGHQ� 6'6�3RO\DFU\ODPLG�*HOH� XQWHUVFKLHGOLFKHU� .RQ]HQWUDWLRQHQ�

YHUZHQGHW�� )�U� GHQ�1DFKZHLV� YRQ�%&/��� XQG�%,'� LQ� XQEHKDQGHOWHQ�8&&V�ZXUGH� HLQH�

*HONRQ]HQWUDWLRQ�YRQ������JHZlKOW��'HU�3URWHLQQDFKZHLV� LQ�EHKDQGHOWHQ�8&&V� HUIROJWH�

PLWWHOV� HLQHV� ����LJHQ�*HOV��'LH�=XVDPPHQVHW]XQJ�GHU�7UHQQJHOH�XQG�GHV�YHUZHQGHWHQ�

6DPPHOJHOV�LVW�LQ�7DEHOOH����DXIJHI�KUW��
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7DEHOOH�����=XVDPPHQVHW]XQJ�GHU�7UHQQJHOH�XQG�GHV�6DPPHOJHOV��'LH�$QJDEHQ�EH]LHKHQ�VLFK�
DXI�GLH�+HUVWHOOXQJ�YRQ�]ZHL�*HOHQ��

�
7UHQQJHO�������� 7UHQQJHO�������� 6DPPHOJHO�

+�2� ��PO� ����PO� ����PO�
3$$������ ����PO� ��PO� �����PO�

7ULV�
����0�S+�����
��0�S+�����

�
����PO�

��

�
����PO�

��

�
��

�����PO�

�����6'6� ����PO� ����PO� �����PO�

�����$36� ����PO� ����PO� �����PO�

7HPHG� ������PO� ������PO� ������PO�

�
'LH� *HOH� ZXUGHQ� LQ� HLQ� 6\VWHP� HLQJHVSDQQW�� GDV� PLW� (LV� XPVFKORVVHQ� ZXUGH� XQG� GLH�

.DPPHUQ�GHV�6\VWHPV�PLW�6'6�3DJH�/DXISXIIHU�JHI�OOW��'HU�*HONDPP�ZXUGH�HQWIHUQW�XQG�

GLH�*HOWDVFKHQ�PLW�HLQHU�6SULW]H�DXVJHZDVFKHQ��-H�3UREH�ZXUGHQ�����J�3URWHLQ�DXIJHWUDJHQ��

$OV�*U|�HQPDUNHU�IXQJLHUWHQ����O�3DJH�5XOHU�3UHVWDLQHG�3URWHLQ�/DGGHU��=XQlFKVW�ZXUGH�

HLQH�6SDQQXQJ�YRQ�����9ROW�I�U����0LQXWHQ�DQJHOHJW��'DQDFK�HUIROJWH�GLH�$XIWUHQQXQJ�EHL�

����9ROW�I�U�HWZD�HLQH�6WXQGH��

������:HVWHUQ�%ORW�
'LH�DXIJHWUHQQWHQ�3URWHLQH�ZXUGHQ�DXI�HLQH�3RO\YLQ\OIOXRULG�0HPEUDQ��39')�0HPEUDQ��

�EHUWUDJHQ��'LHVH�ZDU�]XYRU�LQ�������0HWKDQRO��HLQH�0LQXWH���GHVWLOOLHUWHP�:DVVHU��]ZHL�

0LQXWHQ��XQG�%ORWWLQJ�3XIIHU��I�QI�0LQXWHQ��YRUEHUHLWHW�ZRUGHQ��'DV�:KDWPDQ�)LOWHUSDSLHU�

ZXUGH� I�U� I�QI�0LQXWHQ� LQ�%ORWWLQJ�3XIIHU� HLQJHZHLFKW�� 3UR� *HO�ZXUGHQ� YLHU�:KDWPDQ��

3DSLHUH�EHQ|WLJW��'HU�%ORW�ZXUGH�LQ�HLQHU�6FKDOH�PLW�%ORWWLQJ�3XIIHU�]XVDPPHQJHEDXW�XQG�

LQ�GHQ�6HPLGU\�%ORWWHU�HLQJHOHJW��'LH�3URWHLQ�EHUWUDJXQJ�HUIROJWH�EHL����9ROW�XQG�GDXHUWH�

���0LQXWHQ��,P�$QVFKOXVV�ZXUGH�GLH�0HPEUDQ�YLHUPDO�I�U�MH�]HKQ�0LQXWHQ�LQ�7%67�3XIIHU�

JHZDVFKHQ��'DV�DQVFKOLH�HQGH�%ORFNHQ�HUIROJWH�PLW�����0LOFK��XQEHKDQGHOWH�8&&V��E]Z��

�� �� %6$� �EHKDQGHOWH� 8&&V� %&/���� I�U� HLQH� 6WXQGH� EHL� 57�� 'LH� 3ULPlUDQWLN|USHU�

LQNXELHUWHQ� �EHU� 1DFKW� EHL� �� �&� DXI� HLQHP� 6FK�WWOHU�� $P� QlFKVWHQ� 7DJ� ZXUGHQ� GLH�

0HPEUDQHQ�I�U�YLHUPDO�]HKQ�0LQXWHQ�LQ�7%67�3XIIHU�JHZDVFKHQ��'HU�6HNXQGlUDQWLN|USHU�

ZXUGH�LP�$QVFKOXVV�DXIJHWUDJHQ�XQG�LQNXELHUWH�EHL�57�I�U�HLQH�6WXQGH��

'LH�3URWHLQGHWHNWLRQ�HUIROJWH�PLWKLOIH�GHV�(&/�:HVWHUQ�%ORWWLQJ�'HWHFWLRQ�.LWV�������O�YRQ�

/|VXQJ� $� XQG� ���� �O� YRQ� /|VXQJ� %� ZXUGHQ� LQ� HLQHP� (SSHQGRUIJHIl�� YHUPHQJW� XQG�

DQVFKOLH�HQG�DXI�GLH�0HPEUDQ�DXIJHWUDJHQ��1DFK�HLQHU�,QNXEDWLRQV]HLW�YRQ�I�QI�0LQXWHQ�

ZXUGH� GLH�0HPEUDQ�PLW� HLQHU� GXUFKVLFKWLJHQ� )ROLH� EHGHFNW� XQG� LQ� GDV� &KHPL'RF�03�
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,PDJLQJ�6\VWHP�JHOHJW��'LHVHV�PDFKWH�%LOGHU�GHU�0DUNLHUXQJ�XQG�GHV�&KHPLOXPLQHV]HQ]��

6LJQDOV��GLH�VLFK�LP�5DKPHQ�HLQHV�0HUJLQJV�YHUHLQHQ�OLH�HQ��

������6WULSSLQJ�
8P�PHKUHUH�3URWHLQH� DXI�HLQHU�0HPEUDQ�QDFKZHLVHQ�]X�N|QQHQ�XQG�8QVDXEHUNHLWHQ� LP�

+LQWHUJUXQG�]X�YHUULQJHUQ��ZXUGHQ�GLH�0HPEUDQHQ�GXUFK�PLOGHV�6WULSSLQJ�YRQ�3ULPlU��XQG�

6HNXQGlUDQWLN|USHUQ� VRZLH� 3URWHLQIUDJPHQWHQ� EHIUHLW�� 'DI�U� ZXUGHQ� GLH� 0HPEUDQHQ�

]ZHLPDO�PLW�PLOGHP�6WULSSLQJSXIIHU��7DEHOOH�����I�U�]HKQ�0LQXWHQ�EHL�57�LQNXELHUW��

7DEHOOH�����=XVDPPHQVHW]XQJ�YRQ�����PO�PLOGHP�6WULSSLQJSXIIHU��
�

����PO� .RQ]HQWUDWLRQ�
*O\FLQ� ����J� ������

6'6� ����J� ������

7ZHHQ���� ��PO� ����

�
'HU�6WULSSLQJSXIIHU�ZXUGH�DXI�HLQHQ�VDXUHQ�S+�:HUW�YRQ�����PLWKLOIH�YRQ�+&O�HLQJHVWHOOW��

'LH�,QNXEDWLRQ�HUIROJWH�LQ�3ODVWLNFRQWDLQHUQ�PLW����PO�6WULSSLQJSXIIHU�DXI�HLQHP�6FK�WWOHU��

'DQDFK�ZXUGHQ�GLH�0HPEUDQHQ�]ZHLPDO�LQ�3%67�JHZDVFKHQ�XQG�I�U�HLQH�6WXQGH�PLW�����

0LOFK�JHEORFNW��'DQDFK�NRQQWH�HLQ�QHXHU�3ULPlUDQWLN|USHU�DSSOL]LHUW�ZHUGHQ��

������3URWHRPH�3URILOHU�$UUD\�

��������3UREHQYRUEHUHLWXQJ�
0LWKLOIH� GHV� 3URWHRPH� 3URILOHU70� $UUD\V� NRQQWH� GLH� UHODWLYH� ([SUHVVLRQ� YRQ� ���

YHUVFKLHGHQHQ� $SRSWRVHIDNWRUHQ� DXI� 3URWHLQHEHQH� EHVWLPPW� ZHUGHQ�� =XU� 'XUFKI�KUXQJ�

ZXUGH�HLQ�+XPDQ�$SRSWRVLV�$UUD\�.LW�YHUZHQGHW��9RU�GHU�([SUHVVLRQVDQDO\VH�ZXUGH�GLH�

8&&�80�8&��� LQ�.XOWXUVFKDOHQ�PLW� ���PO�1lKUPHGLXP� DXVJHVlW�� ,Q� MHGH�.XOWXUVFKDOH�

ZXUGHQ���������=HOOHQ�DXVJHVlW��(LQHQ�7DJ�VSlWHU�HUIROJWH�GLH�%HKDQGOXQJ�YRQ�80�8&���

ZLH�LQ�7DEHOOH����GDUJHVWHOOW��

7DEHOOH�����hEHUVLFKW��EHU�GLH�YHUZHQGHWHQ�6XEVWDQ]HQ�I�U�GHQ�3URWHRPH�3URILOHU�$UUD\�XQG�
GHUHQ�MHZHLOLJH�.RQ]HQWUDWLRQ��

�
6XEVWDQ]� .RQ]HQWUDWLRQ�
'062� �����Q0�
5RPLGHSVLQ� ��Q0�

4XLVLQRVWDW� �����Q0�

(WRSRVLG� ������0�
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1DFK�HLQHU�,QNXEDWLRQV]HLW�YRQ����6WXQGHQ�ZXUGH�GDV�DOWH�1lKUPHGLXP�DEJHVDXJW�XQG�GLH�

=HOOHQ�PLW���PO�3%6�JHZDVFKHQ��'LH�=HOOHQ�ZXUGHQ�JH]lKOW�XQG�MH�$QVDW]���[�����=HOOHQ�PO�

LQ� HLQ� *UHLQHU�5|KUFKHQ� �EHUI�KUW�� 3UR� 5|KUFKHQ� ZXUGHQ� ���� �O� /\VLV� %XIIHU� ���

KLQ]XJHJHEHQ��'LHVHU�ZXUGH�YRU�*HEUDXFK�IULVFK�]XEHUHLWHW�XQG�PLW�����J�PO�$SURWLQLQ�����

�J�PO� /HXSHSWLQ� XQG� ��� �J�PO� 3HSVWDWLQ� YHUVHKHQ�� 'LH� =HOOHQ� ZXUGHQ� GXUFK� $XI�� XQG�

$ESLSHWWLHUHQ� LQ�GHP�/\VHSXIIHU� UHVXVSHQGLHUW��'DQDFK�ZXUGH�GDV�/\VDW�EHL��� �&�I�U����

0LQXWHQ�YRUVLFKWLJ�JHVFKZHQNW�� ,P�$QVFKOXVV� HUIROJWH�GLH�=HQWULIXJDWLRQ�GHU�3UREHQ�EHL�

���&�XQG��������J�I�U�I�QI�0LQXWHQ��'HU�hEHUVWDQG�ZXUGH�DEJHQRPPHQ�XQG�LQ�HLQ�QHXHV�

(SSHQGRUIJHIl���EHUWUDJHQ��'LH�3UREHQ�ZXUGHQ�EHL�3�����&�HLQJHIURUHQ��

��������'XUFKI�KUXQJ�GHV�$UUD\V�
,Q�HLQH���:HOO�3ODWWH�ZXUGHQ�MH�:HOO���PO�$UUD\�%XIIHU���KLQ]XJHJHEHQ��,Q�MHGHP�:HOO�ZXUGH�

HLQH�$UUD\�0HPEUDQ�SODW]LHUW��'LH�0HPEUDQHQ�ZXUGHQ�I�U�HLQH�6WXQGH�EHL�57�DXI�HLQHP�

6FK�WWOHU� LQNXELHUW�� :lKUHQGGHVVHQ� ZXUGHQ� GLH� 3UREHQ� YRUEHUHLWHW�� =XYRU� ZDU� GHUHQ�

3URWHLQJHKDOW� PLWWHOV� %&$�7HVWV� EHVWLPPW� ZRUGHQ�� -H� 3UREH� ZXUGHQ� ���� �J� 3URWHLQ�

YHUZHQGHW��'HP�ZXUGHQ������PO�$UUD\�%XIIHU���KLQ]XJHJHEHQ��,QVJHVDPW�ZDU�HLQ�9ROXPHQ�

YRQ� ���� PO� MH� 3UREH� JHZ�QVFKW�� 'HU� 5HVW� ZXUGH� PLW� /\VLV� %XIIHU� ��� DXIJHI�OOW�� 'LH�

3UREHQYRUEHUHLWXQJ�HUIROJWH�DXI�(LV��1DFK�HLQHU�6WXQGH�ZXUGH�GHU�$UUD\�%XIIHU���DXV�GHQ�

:HOOV�GHU���:HOO�3ODWWH�HQWIHUQW�XQG������/�3UREHQO\VDW�MH�$UUD\�0HPEUDQ�DXIJHWUDJHQ��(V�

IROJWH�HLQH�,QNXEDWLRQ��EHU�1DFKW�EHL����&�DXI�HLQHP�6FK�WWOHU��

$P�QlFKVWHQ�7DJ�ZXUGHQ�GLH�$UUD\�0HPEUDQHQ�GUHLPDO�I�U�MH�]HKQ�0LQXWHQ�LQ����PO��;�

:DVK� %XIIHU� JHZDVFKHQ�� 'D]X� ZXUGHQ� ��� PO� ��;�:DVK� %XIIHU� &RQFHQWUDWH� LQ� ���� PO�

0LOOLSRUH�:DVVHU� YHUG�QQW�� 'DQDFK� ZXUGHQ� ���� PO� 'HWHFWLRQ� $QWLERG\� &RFNWDLO� SUR�

0HPEUDQ�DXIJHWUDJHQ��'LHVHU�ZDU�]XYRU�YHUG�QQW�ZRUGHQ��LQGHP�����O�'HWHFWLRQ�$QWLERG\�

.RQ]HQWUDW�LQ�����PO��;�$UUD\�%XIIHU�����MH�$QVDW]�JHO|VW�ZXUGHQ��(V�IROJWH�HLQH�,QNXEDWLRQ�

YRQ�HLQHU�6WXQGH�EHL�57��'DQDFK�ZXUGHQ�GLH�0HPEUDQHQ�DEHUPDOV�GUHLPDO�LQ����PO��;�

:DVK�%XIIHU�I�U�MH�]HKQ�0LQXWHQ�JHZDVFKHQ��:lKUHQGGHVVHQ�ZXUGH�6WUHSWDYLGLQ�+53�LQ�

HLQHP�9HUKlOWQLV�YRQ���������LQ��;�$UUD\�%XIIHU�����JHO|VW����PO�GHU�/|VXQJ�ZXUGHQ�MHGHU�

0HPEUDQ� KLQ]XJHJHEHQ�� (V� IROJWH� HLQH� ,QNXEDWLRQ� I�U� ��� 0LQXWHQ� EHL� 57� DXI� HLQHP�

6FK�WWOHU��'DQDFK�ZXUGHQ�GLH�0HPEUDQHQ�QRFKPDO�JHZDVFKHQ��

��������3URWHLQGHWHNWLRQ�
'LH�$UUD\�0HPEUDQHQ�ZXUGHQ�DXI�HLQH�3ODVWLNIROLH��EHUI�KUW��)�U�GLH�3URWHLQGHWHNWLRQ�GHU�

PLW�5RPLGHSVLQ�EHKDQGHOWHQ�3UREHQ�ZXUGHQ������O�&KHPL�5HDJHQW���XQG������O�&KHPL�

5HDJHQW� �� YHUPLVFKW� XQG� JOHLFKPl�LJ� DXI� GHU� 0HPEUDQ� YHUWHLOW�� )�U� 4XLVLQRVWDW� XQG�
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(WRSRVLG�ZXUGH���PO�6XSHU6LJQDO�:HVW�)HPWR�0D[LPXP�6HQVLWLYLW\�6XEVWUDWH�DXIJHWUDJHQ��

QDFKGHP�GDV�6LJQDO�QDFK�DQIlQJOLFKHU�9HUZHQGXQJ�GHV�&KHPL�5HDJHQW�0L[HV�QLFKW�VWDUN�

JHQXJ� ZDU�� 'LH� 3ODVWLNIROLH� ZXUGH� JHVFKORVVHQ� XQG� YRUVLFKWLJ� DXVJHVWULFKHQ�� XP� GHQ�

�EHUVFK�VVLJHQ� &KHPL� 5HDJHQW� 0L[� ]X� HQWIHUQHQ�� 'DQDFK� ZXUGH� GHU� REHUH� 7HLO� GHU�

3ODVWLNIROLH�HQWIHUQW�XQG�GLH�$UUD\�0HPEUDQHQ�PLW�)ULVFKKDOWHIROLH�XPZLFNHOW��(V�IROJWH�GLH�

(LQOHJXQJ�GHU�0HPEUDQHQ�LQ�GDV�&KHPL'RF�03�,PDJLQJ�6\VWHP�XQG�HLQH�$XVZHUWXQJ�QDFK�

]HKQ�0LQXWHQ��

'LH�$XVZHUWXQJ�GHU�3L[HOGLFKWH�HUIROJWH�PLW�+LOIH�GHU�,PDJH�/DE�6RIWZDUH��,Q�GLHVH�ZXUGHQ�

GLH� PLW� GHP� &KHPL'RF� 03� ,PDJLQJ� 6\VWHP� DQJHIHUWLJWHQ� %LOGHU� HLQJHOHVHQ� XQG� LP�

$QVFKOXVV�GLH�2SWLRQ�9ROXPH�7RROV�JHZlKOW��'LH�3XQNWH�DXI�GHQ�%LOGHUQ�ZXUGHQ�QXQ�HLQ]HOQ�

XPNUHLVW� XQG�PLW� GHQ� MHZHLOLJHQ�3UREHQQDPHQ�YHUVHKHQ��'DQDFK�ZHUWHWH� GLH� ,PDJH�/DE�

6RIWZDUH� GLH� 3L[HOGLFKWH� GHU� HLQ]HOQHQ� 3XQNWH� DXV� XQG� �EHUI�KUWH� GLHVH� LQ� HLQH� ([FHO��

7DEHOOH��0LWKLOIH� GHU� ([FHO�7DEHOOH� NRQQWH� GHU�0LWWHOZHUW� I�U� MHGHV� 3UREHQSDDU� JHELOGHW�

ZHUGHQ� VRZLH� I�U� GLH� GUHL� 5HIHUHQ]SXQNWH�� GLH� LP� $QVFKOXVV� LQV� 9HUKlOWQLV� ]XHLQDQGHU�

JHVHW]W�ZXUGHQ��(EHQVR�ZXUGHQ�GLH�6WDQGDUGDEZHLFKXQJHQ�EHUHFKQHW��'LH�:HUWH�ZXUGHQ�LQ�

HLQH�*UDILN��EHUI�KUW��ZREHL�GLH�[�$FKVH�GLH�YHUVFKLHGHQHQ�$SRSWRVHIDNWRUHQ�]HLJWH�XQG�

GLH�\�$FKVH�GLH�3L[HOGLFKWH�LQ�5HODWLRQ�]X�GHQ�5HIHUHQ]HQ��

����6WDWLVWLN�
)�U�GHQ�VWDWLVWLVFKHQ�9HUJOHLFK�GHU�*HQH[SUHVVLRQ�YRQ�$SRSWRVHUHJXDWRUHQ�LQ�EHKDQGHOWHQ�

8&&V� JHJHQ�EHU� LKUHQ� .RQWUROOHQ� �'062� RGHU� VL51$� FWUO���� ZXUGH� HLQ� XQSDLUHG� WZR��

VDPSOHV� W�7HVW�YHUZHQGHW��'LHVHU�ZXUGH�PLWWHOV�*UDSK3DG�3ULVP�6RIWZDUH�GXUFKJHI�KUW��

'LH�HUPLWWHOWHQ�S�:HUWH�JDOWHQ��������DOV�VLJQLILNDQW��VROFKH��������DOV�KRFKVLJQLILNDQW��
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���

�

�

��(UJHEQLVVH�
����'LH�$SRSWRVH�LVW�LP�8&�IHKOUHJXOLHUW�

������3UR��XQG�DQWLDSRSWRWLVFKH�)DNWRUHQ�VLQG�LQ�8&&V�DXI�PHVVHQJHU�51$��P51$���
(EHQH�IHKOUHJXOLHUW�
'LH�)HKOUHJXODWLRQ�GHU�$SRSWRVH�LVW�HLQ�&KDUDNWHULVWLNXP�YRQ�.UHEV]HOOHQ��GDV�LKQHQ�HLQHQ�

hEHUOHEHQV�� XQG� :DFKVWXPVYRUWHLO� YHUVFKDIIW� XQG� GDU�EHU� KLQDXV� GLH� (QWVWHKXQJ� YRQ�

7KHUDSLHUHVLVWHQ]HQ� EHJ�QVWLJW�� $XV� GLHVHQ� *U�QGHQ� ZLUG� GLH� $SRSWRVH� DOV�

YLHOYHUVSUHFKHQGHU�$QJULIIVSXQNW�LQ�GHU�.UHEVWKHUDSLH�JHKDQGHOW��,P�8&�ZXUGH�VLH�MHGRFK�

HUVW� REHUIOlFKOLFK� XQWHUVXFKW�� ZREHL� HLQ� WLHIHUHV� 9HUVWlQGQLV� GHU� $SRSWRVHPHFKDQLVPHQ�

KLOIUHLFK�I�U�GLH�(QWZLFNOXQJ�ZLUNVDPHU�7KHUDSLHQ�VHLQ�N|QQWH��

8P�GDV�EHNDQQWH�:LVVHQ�]X�HUZHLWHUQ��ZXUGH�GLH�*HQH[SUHVVLRQ�YRQ�HOI�YHUVFKLHGHQHQ�SUR��

XQG�DQWLDSRSWRWLVFKHQ�)DNWRUHQ�GHU�%&/���)DPLOLH�XQG�GHU�,$3V�LQ�GLYHUVHQ�8&&V��/77V�

VRZLH�LQ�YLHU�QRUPDOHQ�.RQWUROO�=/�XQWHUVXFKW��'LH�$QDO\VHQ�HUIROJWHQ�PLW�+LOIH�GHU�T57��

3&5��'LH�$XVZDKO�GHU�8&&V�VROOWH�GLH�+HWHURJHQLWlW�GHV�8&�ZLGHUVSLHJHOQ�XQG�HQWVSULFKW�

GHQ�LP�/DERU��EOLFKHUZHLVH�YHUZHQGHWHQ�8&&V��

'LH� $EELOGXQJHQ� �� ELV� �� VWHOOHQ� GLH� UHODWLYH� ([SUHVVLRQ� SURDSRSWRWLVFKHU� )DNWRUHQ� DXI�

P51$�(EHQH� LQ� HUZlKQWHQ� =/� GDU�� 8P� HLQ� EHVVHUHV� 9HUVWlQGQLV� GHU� (UJHEQLVVH� ]X�

JHZlKUOHLVWHQ��HUIROJWH�HLQH�WKHPDWLVFKH�(LQWHLOXQJ�GHU�SURDSRSWRWLVFKHQ�)DNWRUHQ�EDVLHUHQG�

DXI�LKUHU�)XQNWLRQ�LP�.RQWH[W�GHU�$SRSWRVH��

$EELOGXQJ� �� ]HLJW� GLH� ([SUHVVLRQ� YRQ� )$''� XQG� 75$''�� EHL� GHQHQ� HV� VLFK� XP�

$GDSWHUSURWHLQH�KDQGHOW��GLH�DQ�GHU�H[WULQVLVFKHQ�$SRSWRVH�PLWZLUNHQ��
�
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$EE�� ��� 'LH� SURDSRSWRWLVFKHQ� )DNWRUHQ� )$''� XQG� 75$''� VLQG� LQ� 8&&V� IHKOUHJXOLHUW��
8QWHUVXFKW�ZXUGH�GLH�([SUHVVLRQ�JHQDQQWHU�)DNWRUHQ�DXI�P51$�(EHQH�PLW�+LOIH�GHU�T57�3&5��
*HPHVVHQ�ZXUGHQ�7ULSOLNDWH��'HU�0LWWHOZHUW�ZXUGH�PLW�GHU�([SUHVVLRQ�GHV�KRXVHNHHSLQJ�*HQV�7%3�
LQV�9HUKlOWQLV�JHVHW]W��XP�GLH�UHODWLYH�*HQH[SUHVVLRQ�]X�EHUHFKQHQ��'LH�GXUFKVFKQLWWOLFKH�([SUHVVLRQ�
GHV�MHZHLOLJHQ�)DNWRUV�LQ�GHQ�YLHU�.RQWUROO�=/�ZLUG�GXUFK�HLQH�/LQLH�GDUJHVWHOOW��:HLWHUKLQ�VLQG�GLH�
6WDQGDUGDEZHLFKXQJHQ�GDUJHVWHOOW��'LH�$EV]LVVH�]HLJW�GLH�YHUZHQGHWHQ�=/�HLQJHWHLOW�LQ�QRUPDOH�=/��
7XPRU�=/� VRZLH� 7XPRU�=/�PLW� NRUUHVSRQGLHUHQGHQ� &LVSODWLQ� UHVLVWHQWHQ� =/�� $XI� GHU� 2UGLQDWH�
EHILQGHW�VLFK�GLH�UHODWLYH�*HQH[SUHVVLRQ��

$XV�GHU�$EELOGXQJ�JHKW�KHUYRU��GDVV�GLH�.RQWUROO�=/�HLQH�YDULLHUHQGH�([SUHVVLRQ�YRQ�)$''�

XQG� 75$''� DXIZHLVHQ�� ZREHL� 75$''� VWlUNHU� H[SULPLHUW� ZLUG� DOV� )$''�� 'LH� UHODWLYH�

)$''�([SUHVVLRQ�XQWHUVFKHLGHW�VLFK�GDU�EHU�KLQDXV�LQ�$EKlQJLJNHLW�YRQ�GHU�XQWHUVXFKWHQ�

7XPRU�=/��:lKUHQG�PDQFKH�HLQH�K|KHUH�([SUHVVLRQ�DOV�GLH�.RQWUROO�=/�DXIZHLVHQ��]HLJHQ�

DQGHUH�7XPRU�=/�HLQH�YHUJOHLFKEDUH� RGHU� QLHGULJHUH�)$''�([SUHVVLRQ��%HVRQGHUV�KRFK�

IlOOW�GLH�([SUHVVLRQ�YRQ�)$''�LQ�GHQ�8&&V�90�&8%���XQG����Y�DXV��ZDV� EHUHLWV� QDFK�

HLQHP�NXU]HQ�%OLFN�DXI�RELJH�$EELOGXQJ�KHUYRUVWLFKW��,Q�GHQ�/77V�HUJLEW�VLFK�HLQ�HEHQVR�

KHWHURJHQHV�%LOG�ZLH�LQ�GHQ�8&&V��:lKUHQG�]XP�%HLVSLHO����-�/77�HLQ�K|KHUHV�)$''�

([SUHVVLRQVQLYHDX� DXIZHLVW� DOV� GLH� .RQWUROO�=/�� ZDUWHQ� DQGHUH� /77V� PLW� QLHGULJHUHQ�

([SUHVVLRQVOHYHOQ�DXI��

,Q� DEVROXWHQ� =DKOHQ� H[SULPLHUHQ� YLHOH� 8&&V� lKQOLFK� YLHO� RGHU� VRJDU� PHKU� 75$''� DOV�

)$''��9HUJOHLFKW�PDQ�MHGRFK�GLH�75$''�([SUHVVLRQ�LQ�8&&V�PLW�GHU�LQ�GHQ�.RQWUROO�=/��

VR�IlOOW�DXI��GDVV�QXU�ZHQLJH�7XPRU�=/�PHKU�75$''�H[SULPLHUHQ�DOV�GLH�.RQWUROO�=/��ZDV�

LP�)DOOH�YRQ�)$''�JHJHQWHLOLJ�LVW��(V�]HLJW�VLFK��GDVV�GLH�75$''�([SUHVVLRQ�LQ�GHQ�8&&V�

80�8&��� XQG� 57��� DP� VWlUNVWHQ� LVW�� ZlKUHQG� 90�&8%��� XQG� ���Y�� GLH� YLHO� )$''�

H[SULPLHUHQ��QXU�JHULQJI�JLJ�PHKU�75$''�ELOGHQ�DOV�GLH�.RQWUROO�=/��
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8QVHUH�(UJHEQLVVH�GHXWHQ�GDUDXI�KLQ��GDVV�GLH�)DNWRUHQ�GHU�H[WULQVLVFKHQ�$SRSWRVH�LQ�GHQ�

PHLVWHQ�8&&V�IHKOUHJXOLHUW�VLQG��2E�VLFK�lKQOLFKH�%HREDFKWXQJHQ�DXFK�I�U�GLH�EHLGHQ�DP�

0203�EHWHLOLJWHQ�)DNWRUHQ�%,'�XQG�%$;�PDFKHQ�ODVVHQ��]HLJW�$EELOGXQJ����
�

�

$EE�����'LH�SURDSRSWRWLVFKHQ�)DNWRUHQ�%,'�XQG�%$;�VLQG�LQ�8&&V�IHKOUHJXOLHUW��8QWHUVXFKW�
ZXUGH� GLH�([SUHVVLRQ� JHQDQQWHU� )DNWRUHQ� DXI�P51$�(EHQH�PLW�+LOIH� GHU� T57�3&5��*HPHVVHQ�
ZXUGHQ� 7ULSOLNDWH�� 'HU� 0LWWHOZHUW� ZXUGH� PLW� GHU� ([SUHVVLRQ� GHV� KRXVHNHHSLQJ� *HQV� 7%3� LQV�
9HUKlOWQLV�JHVHW]W��XP�GLH�UHODWLYH�*HQH[SUHVVLRQ�]X�EHUHFKQHQ��'LH�GXUFKVFKQLWWOLFKH�([SUHVVLRQ�
GHV�MHZHLOLJHQ�)DNWRUV�LQ�GHQ�YLHU�.RQWUROO�=/�ZLUG�GXUFK�HLQH�/LQLH�GDUJHVWHOOW��:HLWHUKLQ�VLQG�GLH�
6WDQGDUGDEZHLFKXQJHQ�GDUJHVWHOOW��'LH�$EV]LVVH�]HLJW�GLH�YHUZHQGHWHQ�=/�HLQJHWHLOW�LQ�QRUPDOH�=/��
7XPRU�=/� VRZLH� 7XPRU�=/�PLW� NRUUHVSRQGLHUHQGHQ� &LVSODWLQ� UHVLVWHQWHQ� =/�� $XI� GHU� 2UGLQDWH�
EHILQGHW�VLFK�GLH�UHODWLYH�*HQH[SUHVVLRQ��

,Q�GHQ�QRUPDOHQ�=/�EHWUlJW�GLH�UHODWLYH�%,'�([SUHVVLRQ�HWZD����,Q�GHQ�7XPRU�=/�YDULLHUW�

VLH�]HOOOLQLHQDEKlQJLJ�XQG�IlOOW�EHVRQGHUV�VWDUN�LQ�GHU�8&&�57���DXV��'DQHEHQ�]HLJHQ�DXFK�

80�8&���VRZLH����Y�HUK|KWH�([SUHVVLRQVZHUWH��$Q�GLHVHU�6WHOOH�JLOW�HV�]X�HUZlKQHQ��GDVV�
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57���DXIJUXQG�YRQ�7%3�9HUlQGHUXQJHQ�KlXILJ�=HOOH[SUHVVLRQVDUWHIDNWH�DXIZHLVW�XQG�GDKHU�

LP�.RQWH[W�YRQ�*HQH[SUHVVLRQVDQDO\VHQ�PLW�=XU�FNKDOWXQJ�]X�EHZHUWHQ� LVW��'LH��EULJHQ�

8&&V�ZHLVHQ�HQWZHGHU�HLQH�YHUJOHLFKEDUH�RGHU�QLHGULJHUH�%,'�([SUHVVLRQ�DOV�GLH�.RQWUROO��

=/� DXI�� 'LH� %LOGXQJ� YRQ� %,'� YDULLHUW� LQ� /77V�� 'DV� HLQH� 0DO� ZLUG� GDV� %,'��

([SUHVVLRQVQLYHDX�GHU�.RQWUROO�=/��EHUVFKULWWHQ��HLQ�DQGHUHV�0DO�XQWHUVFKULWWHQ��6LFKHU�LVW��

GDVV�KLHU�NHLQH�VLJQLILNDQWH�hEHUH[SUHVVLRQ�ZLH�LQ�57���]X�EHREDFKWHQ�LVW��

:LH� REHQ� EHVFKULHEHQ�� VLQG� %,'� XQG� %$;� DQ� GHP� 3UR]HVV� GHU� RXWHU� PHPEUDQH�

SHUPHDELOL]DWLRQ�EHWHLOLJW�XQG�LQWHUDJLHUHQ�LQ�GLHVHP�.RQWH[W��'LHVHU�8PVWDQG�I�KUW�]X�GHU�

9HUPXWXQJ��GDVV�EHLGH�)DNWRUHQ�LQ�HWZD�JOHLFK�VWDUN�H[SULPLHUW�ZHUGHQ��MHGRFK�KDQGHOW�HV�

VLFK� GDEHL� XP� HLQH� )HKODQQDKPH�� 'HQ� YRUOLHJHQGHQ� 'DWHQ� ]XIROJH� ZLUG� %$;� LQ� GHQ�

.RQWUROO�=/� EHLQDKH� GRSSHOW� VR� VWDUN� H[SULPLHUW� ZLH� %,'�� %ULFKW� PDQ� GLH� YRUOLHJHQGHQ�

(UJHEQLVVH�DXI�DEVROXWH�:HUWH�KHUXQWHU�� VR�]HLJW�VLFK��GDVV�GLH�8&&V�PHKU�%$;�DOV�%,'�

H[SULPLHUHQ�� MHGRFK� LP� 9HUJOHLFK� ]X� GHQ� QRUPDOHQ� =/� HLQH� JHULQJHUH� %$;�([SUHVVLRQ�

DXIZHLVHQ��$XFK�KLHU�VWLFKW�DEHUPDOV�GLH�8&&�57���KHUYRU��GLH�HLQH�EHVRQGHUV�KRKH�%$;��

([SUHVVLRQ�]HLJW��HEHQVR�ZLH�GLH�/77�-���/77��

$EVFKOLH�HQG�VROOHQ�GLH�SURDSRSWRWLVFKHQ�)DNWRUHQ�'$;;�XQG�%&/�;6�VRZLH�GHUHQ�UHODWLYH�

*HQH[SUHVVLRQ�LQ�$EELOGXQJ���QlKHU�EHOHXFKWHW�ZHUGHQ��
�
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�
$EE�� ��� 'LH� SURDSRSWRWLVFKHQ� )DNWRUHQ� '$;;� XQG� %&/�;6� VLQG� LQ� 8&&V� IHKOUHJXOLHUW��
8QWHUVXFKW�ZXUGH�GLH�([SUHVVLRQ�JHQDQQWHU�)DNWRUHQ�DXI�P51$�(EHQH�PLW�+LOIH�GHU�T57�3&5��
*HPHVVHQ�ZXUGHQ�7ULSOLNDWH��'HU�0LWWHOZHUW�ZXUGH�PLW�GHU�([SUHVVLRQ�GHV�KRXVHNHHSLQJ�*HQV�7%3�
LQV�9HUKlOWQLV�JHVHW]W��XP�GLH�UHODWLYH�*HQH[SUHVVLRQ�]X�EHUHFKQHQ��'LH�GXUFKVFKQLWWOLFKH�([SUHVVLRQ�
GHV�MHZHLOLJHQ�)DNWRUV�LQ�GHQ�YLHU�.RQWUROO�=/�ZLUG�GXUFK�HLQH�/LQLH�GDUJHVWHOOW��:HLWHUKLQ�VLQG�GLH�
6WDQGDUGDEZHLFKXQJHQ�GDUJHVWHOOW��'LH�$EV]LVVH�]HLJW�GLH�YHUZHQGHWHQ�=/�HLQJHWHLOW�LQ�QRUPDOH�=/��
7XPRU�=/� VRZLH� 7XPRU�=/�PLW� NRUUHVSRQGLHUHQGHQ� &LVSODWLQ� UHVLVWHQWHQ� =/�� $XI� GHU� 2UGLQDWH�
EHILQGHW�VLFK�GLH�UHODWLYH�*HQH[SUHVVLRQ��

$XFK� DQKDQG� GHU� ([SUHVVLRQ� YRQ� '$;;� XQG� %&/�;6� ZLUG� GDV� GHXWOLFK�� ZDV� LQ� GHQ�

YRUKHULJHQ� 7H[WVHJPHQWHQ� LPPHU� ZLHGHU� KHUYRUJHKREHQ� ZXUGH�� 'LH� ([SUHVVLRQ� YRQ�

SURDSRSWRWLVFKHQ� )DNWRUHQ� LVW� LQ� 8&&V� XQG� /77V� IHKOUHJXOLHUW�� 'LH� ,QWHQVLWlW� EHVDJWHU�

)HKOUHJXODWLRQ�XQWHUVFKHLGHW�VLFK�LQ�HLQHU�]HOOOLQLHQ��XQG�IDNWRUDEKlQJLJHQ�$UW�XQG�:HLVH�

XQG� GDV� QLFKW� QXU� ]ZLVFKHQ� GHQ� YHUVFKLHGHQHQ� =/�.DWHJRULHQ�� VRQGHUQ� DXFK� LQQHUKDOE�

GLHVHU��VRGDVV�VLFK�HLQ�YLHOJHVWDOWLJHV�%LOG�HUJLEW��

,Q�%H]XJ�DXI�%&/�;6�VROO�QLFKW�XQHUZlKQW�EOHLEHQ��GDVV�HV�VLFK�XP�GHQ�HLQ]LJHQ�LQ�GLHVHU�

$UEHLW� XQWHUVXFKWHQ� SURDSRSWRWLVFKHQ� )DNWRU� KDQGHOW�� GHU� LQ� NHLQHU� HLQ]LJHQ� 8&&� LP�

9HUJOHLFK�]X�GHQ�.RQWUROO�=/��EHUH[SULPLHUW�ZLUG��$OOHLQLJ�-���/77�ELOGHW�PHKU�%&/�;6�

DOV� GLH� .RQWUROOJUXSSH� DXV�� %H]LHKW� PDQ� GLH� YRUKHULJHQ� $EELOGXQJHQ� PLW� HLQ�� VR� ZLUG�

GHXWOLFK��GDVV�-���/77�VWHWV�PHKU�SURDSRSWRWLVFKH�)DNWRUHQ�H[SULPLHUW�DOV�GLH�]XJHK|ULJH�

SDUHQWDOH�=/��'LHV�WULIIW�DXI�NHLQH�DQGHUH�/77�]X��

(V� NDQQ� IHVWJHKDOWHQ� ZHUGHQ�� GDVV� HLQLJH� 8&&V� SURDSRSWRWLVFKH� )DNWRUHQ� VWlUNHU�

H[SULPLHUHQ� DOV� LQ� GHQ� .RQWUROO�=/�� =X� GHQ� EHWURIIHQHQ� )DNWRUHQ� ]lKOHQ� ]�%�� %,'� XQG�

75$''��'LH�DQGHUHQ�)DNWRUHQ��)$''��%$;��%&/�;6��ZHUGHQ�MHGRFK��EHUZLHJHQG�JHULQJHU�

H[SULPLHUW�DOV�LQ�GHU�.RQWUROOJUXSSH��
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2E�VLFK�GLH�([SUHVVLRQ�DQWLDSRSWRWLVFKHU�)DNWRUHQ�LQ�8&&V�XQG�/77V�lKQOLFK�JHVWDOWHW�ZLH�

GLH�LKUHU�SURDSRSWRWLVFKHQ�*HJHQVSLHOHU��]HLJHQ�GLH�$EELOGXQJHQ���ELV�����
�

�

�
$EE�� ��� 'LH� DQWLDSRSWRWLVFKHQ� )DNWRUHQ� %&/��� XQG� 0&/��� VLQG� LQ� 8&&V� IHKOUHJXOLHUW��
8QWHUVXFKW�ZXUGH�GLH�([SUHVVLRQ�JHQDQQWHU�)DNWRUHQ�DXI�P51$�(EHQH�PLW�+LOIH�GHU�T57�3&5��
*HPHVVHQ�ZXUGHQ�7ULSOLNDWH��'HU�0LWWHOZHUW�ZXUGH�PLW�GHU�([SUHVVLRQ�GHV�KRXVHNHHSLQJ�*HQV�7%3�
LQV�9HUKlOWQLV�JHVHW]W��XP�GLH�UHODWLYH�*HQH[SUHVVLRQ�]X�EHUHFKQHQ��'LH�GXUFKVFKQLWWOLFKH�([SUHVVLRQ�
GHV�MHZHLOLJHQ�)DNWRUV�LQ�GHQ�YLHU�.RQWUROO�=/�ZLUG�GXUFK�HLQH�/LQLH�GDUJHVWHOOW��:HLWHUKLQ�VLQG�GLH�
6WDQGDUGDEZHLFKXQJHQ�GDUJHVWHOOW��'LH�$EV]LVVH�]HLJW�GLH�YHUZHQGHWHQ�=/�HLQJHWHLOW�LQ�QRUPDOH�=/��
7XPRU�=/� VRZLH� 7XPRU�=/�PLW� NRUUHVSRQGLHUHQGHQ� &LVSODWLQ� UHVLVWHQWHQ� =/�� $XI� GHU� 2UGLQDWH�
EHILQGHW�VLFK�GLH�UHODWLYH�*HQH[SUHVVLRQ��

'LH�UHODWLYH�%&/���([SUHVVLRQ�EHOlXIW�VLFK�LQ�GHQ�QRUPDOHQ�=/�DXI�XQWHU�����XQG�IlOOW�GDPLW�

YHUJOHLFKVZHLVH�QLHGULJ�DXV��'HPJHJHQ�EHU�VWHKHQ�GLH�8&&V��GLH��EHUZLHJHQG�HLQH�OHLFKWH�

ELV� GHXWOLFK� HUK|KWH�([SUHVVLRQ�YRQ�%&/��� LP�9HUJOHLFK� ]XU�.RQWUROOJUXSSH� DXIZHLVHQ��
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%HVRQGHUV�VWLFKW�GLH�=/�6:������LQV�$XJH��GLH�HLQ�lX�HUVW�KRKHV�%&/���([SUHVVLRQVOHYHO�

]HLJW��JHIROJW�YRQ�-����$XIIlOOLJ�LVW��GDVV�DOOH�DQDO\VLHUWHQ�/77V�ZHQLJHU�%&/���H[SULPLHUHQ�

DOV� GLH� ]XJHK|ULJHQ� SDUHQWDOHQ� =/�� 'LH� VWlUNVWH� 'LVNUHSDQ]� OLHJW� EHL� -��� XQG� GHU�

HQWVSUHFKHQGHQ�UHVLVWHQWHQ�/LQLH�-���/77�YRU��

'LH�UHODWLYH�0&/���([SUHVVLRQ�LQ�GHQ�.RQWUROO�=/�HUUHLFKW�EHLQDKH�GRSSHOW�VR�KRKH�:HUWH�

ZLH�GLH�YRQ�%&/����,P�8QWHUVFKLHG�]X�%&/���ZLUG�0&/���MHGRFK�QXU�LQ�ZHQLJHQ�8&&V�

GHXWOLFK��EHUH[SULPLHUW��'D]X�]lKOHQ�GLH�=/�57���XQG�6&D%(5��'UHL�ZHLWHUH�8&&V�ZHLVHQ�

HLQH�OHLFKW�HUK|KWH�0&/���([SUHVVLRQ�LP�9HUJOHLFK�]XU�.RQWUROOJUXSSH�DXI��+HUYRU]XKHEHQ�

LVW�� GDVV� VlPWOLFKH� /77V� PHKU� 0&/��� ELOGHQ� DOV� LKUH� SDUHQWDOHQ� =/�� ZREHL� GLH�

([SUHVVLRQVZHUWH�GHU�/77V�GHQQRFK�XQWHUKDOE�GHUMHQLJHQ�LQ�GHQ�.RQWUROO�=/�YHUEOHLEHQ��
�
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$EE�� ��� 'LH� DQWLDSRSWRWLVFKHQ� )DNWRUHQ� %,5&�� XQG� %,5&�� VLQG� LQ� 8&&V� IHKOUHJXOLHUW��
8QWHUVXFKW�ZXUGH�GLH�([SUHVVLRQ�JHQDQQWHU�)DNWRUHQ�DXI�P51$�(EHQH�PLW�+LOIH�GHU�T57�3&5��
*HPHVVHQ�ZXUGHQ�7ULSOLNDWH��'HU�0LWWHOZHUW�ZXUGH�PLW�GHU�([SUHVVLRQ�GHV�KRXVHNHHSLQJ�*HQV�7%3�
LQV�9HUKlOWQLV�JHVHW]W��XP�GLH�UHODWLYH�*HQH[SUHVVLRQ�]X�EHUHFKQHQ��'LH�GXUFKVFKQLWWOLFKH�([SUHVVLRQ�
GHV�MHZHLOLJHQ�)DNWRUV�LQ�GHQ�YLHU�.RQWUROO�=/�ZLUG�GXUFK�HLQH�/LQLH�GDUJHVWHOOW��:HLWHUKLQ�VLQG�GLH�
6WDQGDUGDEZHLFKXQJHQ�GDUJHVWHOOW��'LH�$EV]LVVH�]HLJW�GLH�YHUZHQGHWHQ�=/�HLQJHWHLOW�LQ�QRUPDOH�=/��
7XPRU�=/� VRZLH� 7XPRU�=/�PLW� NRUUHVSRQGLHUHQGHQ� &LVSODWLQ� UHVLVWHQWHQ� =/�� $XI� GHU� 2UGLQDWH�
EHILQGHW�VLFK�GLH�UHODWLYH�*HQH[SUHVVLRQ��

$QDORJ�]X�GHU�UHODWLYHQ�%&/���([SUHVVLRQ�LQ�GHQ�QRUPDOHQ�=/�IlOOW�DXFK�GLH�([SUHVVLRQ�YRQ�

%,5&��YHUKlOWQLVPl�LJ�JHULQJ�DXV��,Q�GHQ�XQWHUVXFKWHQ�8&&V�]HLJW�VLFK�HLQ�KHWHURJHQHV�%LOG�

LQ�%H]XJ�DXI�GLH�%LOGXQJ�YRQ�%,5&���ZREHL�GDV�*URV�GHU�7XPRU�=/�%,5&��VWlUNHU�RGHU�

VRJDU�GHXWOLFK�VWlUNHU�H[SULPLHUHQ��,Q�GLHVHP�=XVDPPHQKDQJ�IDOOHQ�LQVEHVRQGHUH�GLH�8&&V�

80�8&����6&D%(5�VRZLH����-�DXI��'LH�K|FKVWH�%,5&��([SUHVVLRQ�ILQGHW�VLFK�LQ�-���/77�

ZLHGHU��

$XFK�GLH�EDVDOH�([SUHVVLRQ�YRQ�%,5&��LQ�GHU�.RQWUROOJUXSSH�LVW��EHUVFKDXEDU��%HL�%,5&��

KDQGHOW� HV� VLFK� XP� GHQ� HLQ]LJHQ� KLHU� DQDO\VLHUWHQ� DQWLDSRSWRWLVFKHQ� )DNWRU�� GHU� LQ� DOOHQ�

8&&V� XQG� /77V� VWlUNHU� H[SULPLHUW� ZLUG� DOV� LQ� GHQ� QRUPDOHQ� =/�� ZDV� VHLQH� P|JOLFKH�

%HGHXWXQJ� LP�8&� EHWRQW�� 'LH� VWlUNVWH� ([SUHVVLRQ� YRQ� %,5&��ZXUGH� LQ� GHU� 8&&� �����

EHREDFKWHW��+HUYRU]XKHEHQ�LVW��GDVV�%,5&��LQ�DOOHQ�/77V��DEJHVHKHQ�YRQ����-�/77��VWlUNHU�

H[SULPLHUW�ZLUG�DOV�LQ�GHQ�GD]XJHK|ULJHQ�SDUHQWDOHQ�=/��ZDV�GDUDXI�KLQGHXWHW��GDVV�GLHVHU�

$SRSWRVHIDNWRU�DXFK�DQ�GHU�(QWVWHKXQJ�GHU�&LVSODWLQUHVLVWHQ]�LP�8&�EHWHLOLJW�VHLQ�N|QQWH��
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$EE������'HU�DQWLDSRSWRWLVFKH�)DNWRU�%&/�;/�LVW�LQ�8&&V�IHKOUHJXOLHUW��8QWHUVXFKW�ZXUGH�GLH�
([SUHVVLRQ�GHV�JHQDQQWHQ�)DNWRUV�DXI�P51$�(EHQH�PLW�+LOIH�GHU�T57�3&5��*HPHVVHQ�ZXUGHQ�
7ULSOLNDWH��'HU�0LWWHOZHUW�ZXUGH�PLW� GHU�([SUHVVLRQ� GHV� KRXVHNHHSLQJ�*HQV�7%3� LQV�9HUKlOWQLV�
JHVHW]W�� XP� GLH� UHODWLYH� *HQH[SUHVVLRQ� ]X� EHUHFKQHQ�� 'LH� GXUFKVFKQLWWOLFKH� ([SUHVVLRQ� GHV�
MHZHLOLJHQ�)DNWRUV� LQ� GHQ� YLHU�.RQWUROO�=/�ZLUG� GXUFK�HLQH�/LQLH� GDUJHVWHOOW��:HLWHUKLQ� VLQG� GLH�
6WDQGDUGDEZHLFKXQJHQ�GDUJHVWHOOW��'LH�$EV]LVVH�]HLJW�GLH�YHUZHQGHWHQ�=/�HLQJHWHLOW�LQ�QRUPDOH�=/��
7XPRU�=/� VRZLH� 7XPRU�=/�PLW� NRUUHVSRQGLHUHQGHQ� &LVSODWLQ� UHVLVWHQWHQ� =/�� $XI� GHU� 2UGLQDWH�
EHILQGHW�VLFK�GLH�UHODWLYH�*HQH[SUHVVLRQ��

'LH�EDVDOH�([SUHVVLRQ�YRQ�%&/�;/�IlOOW�LQ�GHQ�QRUPDOHQ�=/�PLW�HLQHP�:HUW�YRQ�HWZD���

YHUJOHLFKVZHLVH�KRFK�DXV��bKQOLFK�YHUKLHOW�HV�VLFK�PLW�GHP�SURDSRSWRWLVFKHQ�6SOLFH�3URGXNW�

%&/�;6��GDV�LQ�GHQ�.RQWUROO�=/�lKQOLFK�YLHO�JHELOGHW�ZXUGH��,P�9HUJOHLFK�PLW�GHQ�DQGHUHQ�

DQWLDSRSWRWLVFKHQ�)DNWRUHQ�IlOOW�GLH�DEVROXWH�([SUHVVLRQ�YRQ�%&/�;/�LQ�8&&V�K|KHU�DXV��

EHILQGHW� VLFK� MHGRFK� LQ� UHODWLYHQ�:HUWHQ� XQWHUKDOE� GHU� LQ� GHQ� QRUPDOHQ� =/� JHPHVVHQHQ�

5HIHUHQ]�� ,Q�%H]XJ� DXI� GLH� /77V� HUJLEW� VLFK� HLQ�KHWHURJHQHV�%LOG��:lKUHQG�GLH� UHODWLYH�

([SUHVVLRQ�YRQ�%&/�;/� LQ�-���/77�XQG����-�/77�YHUKlOWQLVPl�LJ�KRFK�DXVIlOOW�XQG� LQ�

HWZD�DXI�GHP�([SUHVVLRQVOHYHO�GHU�.RQWUROOJUXSSH�OLHJW��ELOGHQ�7���/77�VRZLH�57����/77�

GHXWOLFK�ZHQLJHU�%&/�;/�DXV��

hEHUJUHLIHQG� EHWUDFKWHW� OlVVW� VLFK� IHVWVWHOOHQ�� GDVV� GLH�$SRSWRVH� LP�8&� IHKOUHJXOLHUW� LVW��

ZREHL�HV�PLWXQWHU�]X�HLQHU�YHUPLQGHUWHQ�([SUHVVLRQ�YRQ�SURDSRSWRWLVFKHQ�)DNWRUHQ�NRPPW�

VRZLH�]X�HLQHU�VWlUNHUHQ�%LOGXQJ� DQWLDSRSWRWLVFKHU�5HJXODWRUHQ� �%&/����%,5&���%,5&����

'LHVH� 0HFKDQLVPHQ� N|QQWHQ� ]XU� (QWVWHKXQJ� HLQHU� $SRSWRVH�� XQG� 7KHUDSLHUHVLVWHQ]�

EHLWUDJHQ��
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������'LH�$EXQGDQ]�YRQ�$SRSWRVHIDNWRUHQ�NDQQ� VLFK�DXI�P51$��XQG�3URWHLQHEHQH�
XQWHUVFKHLGHQ�
'LH�RELJHQ�$EELOGXQJHQ�KDEHQ�JH]HLJW��GDVV�SUR��XQG�DQWLDSRSWRWLVFKH�)DNWRUHQ�LP�8&�DXI�

P51$�(EHQH� IHKOUHJXOLHUW� VLQG�� 'D� VROFKH� 9HUlQGHUXQJHQ� HUVW� �EHU� GHQ� 3URWHLQVWDWXV�

ELRORJLVFKH� $XVZLUNXQJHQ� ]HLJHQ�� ZXUGH� LQ� HLQHP� ZHLWHUHQ� 6FKULWW� XQWHUVXFKW�� RE� VLFK�

hEHUHLQVWLPPXQJHQ�RGHU�8QWHUVFKLHGH�LQ�GHU�([SUHVVLRQ�GHU�$SRSWRVHIDNWRUHQ�DXI�P51$��

XQG�3URWHLQHEHQH� ]HLJHQ��8P�GLHV� IHVW]XVWHOOHQ��ZXUGHQ�GHU� SURDSRSWRWLVFKH� )DNWRU�%,'�

VRZLH�DQWLDSRSWRWLVFKHV�%&/���DOV�UHSUlVHQWDWLY�DXVJHZlKOW��'LH�8QWHUVXFKXQJHQ�HUIROJWHQ�

PLWWHOV�:HVWHUQ�%ORW�XQWHU�9HUZHQGXQJ�YRQ�VLHEHQ�8&&V�VRZLH�+%/$.�DOV�.RQWUROO�=/��

'LH�JHZRQQHQHQ�(UJHEQLVVH�VLQG�LQ�$EELOGXQJ����DXIJHI�KUW��

�

�
$EE������1DFKZHLV�YRQ�SURDSRSWRWLVFKHP�%,'�XQG�DQWLDSRSWRWLVFKHP�%&/���DXI�3URWHLQHEHQH�
LQ� YHUVFKLHGHQHQ� 8&&V� VRZLH� LQ� GHU� .RQWUROO�=/� +%/$.�� 'HU� 1DFKZHLV� HUIROJWH� PLWWHOV�
:HVWHUQ�%ORW��$OV�/DGXQJVNRQWUROOH�IXQJLHUWH�α�7XEXOLQ�����.LORGDOWRQ��N'D����%UHLWH�XQG�,QWHQVLWlW�
GHU�%DQGHQ�]HLJHQ�GDV�$XVPD��GHU�3URWHLQDEXQGDQ]��

'HU�9HUJOHLFK�YRQ�$EELOGXQJ����PLW�GHQ�YRUDQJHKHQGHQ�*UDILNHQ�]HLJW��GDVV�GLH�$EXQGDQ]�

YRQ�%,'�XQG�%&/���DXI�P51$��XQG�3URWHLQHEHQH�WHLOZHLVH�lKQOLFK�DXVIlOOW��MHGRFK�DXFK�

8QWHUVFKLHGH� RIIHQEDU� ZHUGHQ�� 6R� ZLUG� %,'� LQ� GHU� .RQWUROO�=/� +%/$.� VRZRKO� DXI�

7UDQVNULSWLRQVHEHQH�DOV�DXFK�DXI�3URWHLQQLYHDX�JHULQJI�JLJ�JHELOGHW��,P�*URV�GHU�8&&V�IlOOW�

GLH�([SUHVVLRQ�YRQ�%,'�DXI�P51$�(EHQH�JHULQJHU�DXV�DOV�DXI�GHU�3URWHLQHEHQH��$OOH�YRQ�

XQV� XQWHUVXFKWHQ� 8&&V� ZLHVHQ� HLQ� VWlUNHUHV� %,'�3URWHLQQLYHDX� DXI�� DOV� GLHVHV� LQ� GHU�

.RQWUROO�=/� +%/$.� GHWHNWLHUEDU� ZDU�� 'DEHL� KDQGHOW� HV� VLFK� XP� HLQH� EHGHXWHQGH�

)HVWVWHOOXQJ��GHQQ�PDQ�KlWWH�PLW�GHP�*HJHQWHLO�UHFKQHQ�N|QQHQ��VFKOLH�OLFK�]HLJHQ�6WXGLHQ��

GDVV� .UHEV]HOOHQ� GXUFK� GLH� UHGX]LHUWH� ([SUHVVLRQ� YRQ� SURDSRSWRWLVFKHQ� )DNWRUHQ� HLQHQ�

:DFKVWXPVYRUWHLO� KDEHQ� �3IHIIHU� 	� 6LQJK�� ������� $Q� GLHVHU� 6WHOOH� JLOW� HV� MHGRFK�

KHUYRU]XKHEHQ��GDVV�LQ�GHU�.RQWUROO�=/�+%/$.�ZHQLJHU�7XEXOLQ�GHWHNWLHUW�ZXUGH�DOV� LQ�

8&&V�� ZDV� GDUDXI� KLQGHXWHW�� GDVV� LP� 5DKPHQ� GHU�:HVWHUQ� %ORW�$QDO\VHQ� DEZHLFKHQGH�

3URWHLQPHQJHQ�YHUZHQGHW�ZXUGHQ��ZDV�HLQHQ�IXQGLHUWHQ�9HUJOHLFK�HUVFKZHUW��
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:LH� $EELOGXQJ� �� EHUHLWV� JH]HLJW� KDW�� H[SULPLHUHQ� GLH� .RQWUROO�=/� DXI� P51$�(EHQH�

ZHQLJHU�%&/���DOV�GDV�*URV�GHU�8&&V��'LHVH�%HREDFKWXQJ�VHW]W�VLFK�DXFK�DXI�3URWHLQHEHQH�

IRUW��$EELOGXQJ����YLVXDOLVLHUW�� GDVV� I�QI� GHU� XQWHUVXFKWHQ�8&&V�PHKU�%&/���ELOGHQ� DOV�

+%/$.��$P�VWlUNVWHQ�ZLUG�%&/���DXI�3URWHLQHEHQH�LQ�6:������JHELOGHW��+LHU�VWLPPHQ�

GLH�T57�3&5��XQG�:HVWHUQ�%ORW�(UJHEQLVVH��EHUHLQ��'LH�T57�3&5�]HLJW�DEHU�DXFK��GDVV�

%&/���LQ�7���ZHQLJHU�VWDUN�H[SULPLHUW�ZLUG�DOV�LQ�-����ZDV�VLFK�DXI�3URWHLQHEHQH�XPJHNHKUW�

GDUVWHOOW��

������ 'LH� ([SUHVVLRQ� YRQ� SUR�� XQG� DQWLDSRSWRWLVFKHQ� )DNWRUHQ� NRUUHOLHUW� LQ� 8&&V�
RIWPDOV�QLFKW�PLWHLQDQGHU�
'DV� 9HUKlOWQLV� YRQ� SUR�� ]X� DQWLDSRSWRWLVFKHQ� )DNWRUHQ� WUlJW� PD�JHEOLFK� ]X� GHU�

(QWVFKHLGXQJ��EHU�=HOOWRG�RGHU���EHUOHEHQ�EHL��'LH�0LWJOLHGHU�GHU�%&/���)DPLOLH�N|QQHQ�

GXUFK�GLH� )RUPLHUXQJ�YRQ�+HWHURGLPHUHQ� LQ� ,QWHUDNWLRQ� WUHWHQ�XQG� VLFK� DXI� GLHVH�:HLVH�

JHJHQVHLWLJ�KHPPHQ�RGHU�DNWLYLHUHQ��<LQ�HW�DO����������

8P�GLH�9HUELQGXQJ�YRQ�SUR��XQG�DQWLDSRSWRWLVFKHQ�)DNWRUHQ�LP�8&�EHVVHU�]X�YHUVWHKHQ��

ZXUGH� GHU� .RUUHODWLRQVNRHIIL]LHQW� �U�� ]ZLVFKHQ� HOI� SUR�� XQG� DQWLDSRSWRWLVFKHQ� )DNWRUHQ�

HUPLWWHOW��GHUHQ�([SUHVVLRQ�]XYRU�DXI�P51$�(EHQH�EHVWLPPW�ZRUGHQ�ZDU��VLHKH���������'LH�

EHUHFKQHWHQ�.RUUHODWLRQVNRHIIL]LHQWHQ�ZHUGHQ�LQ�7DEHOOH����GDUJHVWHOOW��

7DEHOOH� ���� 7DEHOODULVFKH� =XVDPPHQIDVVXQJ� GHU� EHUHFKQHWHQ� .RUUHODWLRQVNRHIIL]LHQWHQ� �U��
YHUVFKLHGHQHU� $SRSWRVHIDNWRU�.RPELQDWLRQHQ�� 'LH� SURDSRSWRWLVFKHQ� )DNWRUHQ� VLQG� JU�Q�
KHUYRUJHKREHQ�� =X� LKQHQ� ]lKOHQ� %$;�� %&/�;6�� %,'�� )$''�� 75$''� XQG� '$;;�� 'LH�
DQWLDSRSWRWLVFKHQ�)DNWRUHQ�VLQG�URW�KHUYRUJHKREHQ��=X�LKQHQ�]lKOHQ�%&/����%&/�;/��%,5&���%,5&��
XQG�0&/����'LH�'DWHQ��GLH�I�U�GLH�%LOGXQJ�GHU�.RUUHODWLRQVNRHIIL]LHQWHQ�YHUZHQGHW�ZXUGHQ��ZXUGHQ�
PLW�+LOIH�GHU�T57�3&5�HUKREHQ��U�EHVFKUHLEW�GLH�6WlUNH�XQG�5LFKWXQJ�GHV�OLQHDUHQ�=XVDPPHQKDQJV��
'LHVHU�NDQQ�QHJDWLY� �U�������SRVLWLY� �U�!����RGHU�QLFKW�YRUKDQGHQ��U� ���� VHLQ��9RQ�HLQHU� VWDUNHQ�
linearen Korrelation ist die Rede, wenn r g 0,5 oder r f ­ 0,5 beträgt. Stark positive oder negative 
=XVDPPHQKlQJH�ZHUGHQ�LQ�GHU�*UDILN�JUDX�KHUYRUJHKREHQ��
�

�
,QVJHVDPW�ZXUGH�U�I�U����.RPELQDWLRQHQ�EHUHFKQHW��(LQ�SRVLWLYHU�OLQHDUHU�=XVDPPHQKDQJ�

LVW�LQ����)lOOHQ�QDFKZHLVEDU��ZlKUHQG�HLQ�QHJDWLYHU�OLQHDUHU�=XVDPPHQKDQJ� LQ�NHLQHU�GHU�
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XQWHUVXFKWHQ� $SRSWRVHIDNWRU�.RPELQDWLRQHQ� DXIWULWW�� ,Q� GHU� �EHUZLHJHQGHQ� $Q]DKO� LVW�

ZHGHU�HLQ�SRVLWLYHU�QRFK�HLQ�QHJDWLYHU�OLQHDUHU�=XVDPPHQKDQJ�QDFKZHLVEDU��

$EELOGXQJ����]HLJW�EHLVSLHOKDIW�VHFKV�DXVJHZlKOWH�$SRSWRVHIDNWRU�.RPELQDWLRQHQ��
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�

�
$EE�� ���� %HLVSLHOKDIWH� 'DUVWHOOXQJ� DXVJHZlKOWHU� $SRSWRVHIDNWRU�.RPELQDWLRQHQ�� =X� GHQ�
$SRSWRVHIDNWRUHQ�]lKOHQ�SURDSRSWRWLVFKHV�%,'��%$;��)$''��%&/�;6��75$''� VRZLH�'$;;��=X�
GHQ� DQWLDSRSWRWLVFKHQ� )DNWRUHQ� JHK|UHQ� %&/�;/�� 0&/��� VRZLH� %,5&��� U� VWHKW� I�U� GHQ�
.RUUHODWLRQVNRHIIL]LHQWHQ�� 5�� LVW� GDV� %HVWLPPWKHLWVPD�� XQG� 4XDGUDW� YRQ� U�� 'LH� $EV]LVVH� XQG�
2UGLQDWH�]HLJHQ�GLH�$SRSWRVHIDNWRUHQ��GHUHQ�.RUUHODWLRQ�XQWHUVXFKW�ZXUGH��

3RVLWLYH� OLQHDUH� =XVDPPHQKlQJH� EHVWHKHQ� VRZRKO� LQQHUKDOE� GHU� *UXSSH� GHU�

SURDSRSWRWLVFKHQ�)DNWRUHQ�DOV�DXFK�XQWHU�GHQ�DQWLDSRSWRWLVFKHQ�)DNWRUHQ��6R�]HLJW�VLFK�HLQ�

VWDUN�SRVLWLYHU�OLQHDUHU�=XVDPPHQKDQJ�]ZLVFKHQ�GHQ�SURDSRSWRWLVFKHQ�)DNWRUHQ�%$;�XQG�

%,'� �U� �������GHU� LP�)DOOH�YRQ�%$;�XQG�'$;;�QRFKPDOV� LQWHQVLYHU� DXVIlOOW� �U� ��������

75$''�0&/���

)$
''

�
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'DU�EHU�KLQDXV�EHVWHKW�HLQ�VWDUNHU�OLQHDUHU�=XVDPPHQKDQJ�]ZLVFKHQ�GHQ�DQWLDSRSWRWLVFKHQ�

)DNWRUHQ�%&/�;/�XQG�0&/����U� �������,QWHUHVVDQWHUZHLVH�JLEW�HV�DXFK�]ZLVFKHQ�SUR��XQG�

DQWLDSRSWRWLVFKHQ�)DNWRUHQ�HLQH�SRVLWLYH�OLQHDUH�%H]LHKXQJ��ZDV�VLFK�DP�%HLVSLHO�YRQ�%&/��

;/�XQG�%&/�;6��U� �������]HLJW��'LH�YHUPHKUWH�([SUHVVLRQ�DQWLDSRSWRWLVFKHU�)DNWRUHQ�I�KUW�

DOVR� QLFKW� XQZHLJHUOLFK� ]X� HLQHU� UHGX]LHUWHQ� %LOGXQJ� SURDSRSWRWLVFKHU� )DNWRUHQ� XQG�

XPJHNHKUW��(V�EHVWHKW�DX�HUGHP�GLH�0|JOLFKNHLW��GDVV�NHLQ�=XVDPPHQKDQJ�]ZLVFKHQ�GHU�

([SUHVVLRQ�YRQ�$SRSWRVHIDNWRUHQ�EHVWHKW��:LH�DXV�$EELOGXQJ����KHUYRUJHKW��NRQQWH�HWZD�

I�U�%,5&��XQG�%$;��U� �������NHLQH�NODUH�.RUUHODWLRQ�QDFKJHZLHVHQ�ZHUGHQ��

����(SLJHQHWLVFKH�,QKLELWRUHQ�YHUlQGHUQ�GLH�([SUHVVLRQ�YRQ�$SRSWRVHIDNWRUHQ�LP�8&�

������ (SLJHQHWLVFKH� ,QKLELWRUHQ� YHUlQGHUQ� GLH� ([SUHVVLRQ� YRQ� SUR�� XQG�
DQWLDSRSWRWLVFKHQ�)DNWRUHQ�DXI�P51$�(EHQH�
&KHPRWKHUDSHXWLND� VSLHOHQ� LQ� GHU� %HKDQGOXQJ� GHV� 8&� HLQH� ]HQWUDOH� 5ROOH�� ZREHL� LKUH�

9HUZHQGXQJ� PLW� ]DKOUHLFKHQ� 1HEHQZLUNXQJHQ� HLQKHUJHKW� XQG� GLH� hEHUOHEHQVUDWH� QXU�

JHULQJI�JLJ�JHVWHLJHUW�ZLUG��$XV�GLHVHQ�*U�QGHQ�LVW�GHU�%HGDUI�DQ�QHXHQ�7KHUDSLHQ�I�U�GDV�

8&� JUR��� ,Q� GHU� 9HUJDQJHQKHLW� ZXUGHQ� +'$&V� DOV� SRWHQ]LHOOH� $QJULIIVSXQNWH� LQ� GHU�

%HKDQGOXQJ� GHV� 8&� LGHQWLIL]LHUW�� 'DKHU� VROOWH� LP� 5DKPHQ� GHU� YRUOLHJHQGHQ� $UEHLW�

XQWHUVXFKW�ZHUGHQ��DXI�ZHOFKH�:HLVH�(3,LV��GLH�GLHVH�+'$&V�DGUHVVLHUHQ��LP�8&�ZLUNHQ�

XQG�RE�VLH�HLQHQ�lKQOLFKHQ�(IIHNW�DXIZHLVHQ�ZLH�HLQ�VL51$�YHUPLWWHOWHU�+'$&�.QRFNGRZQ��

8P�GLHVHU�)UDJHVWHOOXQJ�QDFK]XJHKHQ��ZXUGHQ�GLH�8&&V�90�&8%���XQG�80�8&���VRZLH�

GLH� .RQWUROO�=/�+%/$.�PLW� GHQ� +'$&LV� 5RPLGHSVLQ� XQG� 4XLVLQRVWDW� VRZLH�PLW� GHP�

'107L� 'HFLWDELQ� XQG� GHP� %(7L� 3/;������ EHKDQGHOW�� 'DU�EHU� KLQDXV� HUIROJWH� GLH�

$SSOLNDWLRQ�YRQ�VL51$��GLH�]X�HLQHP�.QRFNGRZQ�YRQ�+'$&�����RGHU���I�KUWH��$X�HUGHP�

ZXUGH�HLQ�NRPELQLHUWHU�.QRFNGRZQ�YRQ�+'$&��XQG���LQGX]LHUW��'HU�+'$&�.QRFNGRZQ�

ZXUGH� LQ� 9RUDUEHLWHQ� GHU� $UEHLWVJUXSSH� YDOLGLHUW�� 0LW� +LOIH� GHU� T57�3&5� ZXUGH� LP�

$QVFKOXVV�GLH�([SUHVVLRQ�YRQ�HOI�SUR��XQG�DQWLDSRSWRWLVFKHQ�)DNWRUHQ�GHU�%&/���)DPLOLH�

XQG�GHU�,$3V�EHVWLPPW��

'LH�UHODWLYH�([SUHVVLRQ�SURDSRSWRWLVFKHU�)DNWRUHQ�LP�9HUJOHLFK�]XU�'062��RGHU�VL51$��

.RQWUROOH�LVW�GHQ�$EELOGXQJHQ����ELV����]X�HQWQHKPHQ��
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$EE�� ���� 'LH� %HKDQGOXQJ� PLW� (3,LV� VRZLH� PLW� VL51$� YHUlQGHUW� GLH� ([SUHVVLRQ� GHU�
SURDSRSWRWLVFKHQ�)DNWRUHQ�)$''�XQG�75$''�LQ�8&&V��'HU�0LWWHOZHUW�ZXUGH�]XQlFKVW�PLW�GHU�
([SUHVVLRQ�GHV�KRXVHNHHSLQJ�*HQV�7%3�LQV�9HUKlOWQLV�JHVHW]W��XP�GLH�UHODWLYH�*HQH[SUHVVLRQ�]X�
EHUHFKQHQ�� ,P� $QVFKOXVV� ZXUGH� GLH� ILQDOH� 'DUVWHOOXQJ� LQ� )RUP� HLQHV� ORJ�� IROG� FKDQJHV� PLW�
6WDQGDUGDEZHLFKXQJHQ�YRUJHQRPPHQ��'LH�'DWHQHUKHEXQJ�HUIROJWH�LQ�7ULSOLNDWHQ�QRUPDOLVLHUW�JHJHQ�
HLQH�'062��RGHU�VL51$�.RQWUROOH��'LH�$EV]LVVH�]HLJW�GLH�EHWUDFKWHWH�=/�VRZLH�GLH�YHUDEUHLFKWH�
6XEVWDQ]��'LH�2UGLQDWH� VWHOOW�GLH� UHODWLYH�*HQH[SUHVVLRQ� LP�9HUJOHLFK� ]XU�'062�� RGHU� VL51$�
.RQWUROOH�GDU��HQWVSULFKW�HLQHP�:HUW�YRQ�����6LJQLILNDQWH�8QWHUVFKLHGH�VLQG�PLW�
�PDUNLHUW��
� �S���
������

� �S���������


� �S�����������

'LH�(3,LV�I�KUHQ�]X�HLQHU�]HOOOLQLHQ��XQG�IDNWRUDEKlQJLJHQ�0RGLILNDWLRQ�GHU�*HQH[SUHVVLRQ�

YRQ� $SRSWRVHIDNWRUHQ�� 'LH� 9HUZHQGXQJ� YRQ� 'HFLWDELQ� UHVXOWLHUW� LQ� HLQHU� NRQVLVWHQWHQ�

$EQDKPH�YRQ�)$''�XQG�75$''��ZlKUHQG�GLH�:LUNXQJ�YRQ�5RPLGHSVLQ�YDULDEOHU�DXVIlOOW�

XQG� LQ� %H]XJ� DXI� )$''� ]�%�� H[SUHVVLRQVVWHLJHUQG� RGHU� �VHQNHQG� ZLUNW�� +LQVLFKWOLFK�

75$''�I�KUW�5RPLGHSVLQ�DXVVFKOLH�OLFK�]X�HLQHU�9HUVWlUNXQJ�GHU�*HQH[SUHVVLRQ��GLH�LQ�GHU�

.RQWUROO�=/� +%/$.� DXVJHSUlJWHU� LVW� DOV� LQ� GHQ� 8&&V�� 4XLVLQRVWDW� VRZLH� GHU� %(7L�
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3/;������ ZHLVHQ� HLQH� HEHQVR� KHWHURJHQH� :LUNXQJ� DXI� GLH� *HQH[SUHVVLRQ� DXI� ZLH�

5RPLGHSVLQ��:HQQ�PDQ�GLH�5HVXOWDWH�HLQHV�VL51$�YHUPLWWHOWHQ�+'$&�.QRFNGRZQV�DXI�GLH�

([SUHVVLRQ� YRQ� )$''� XQG� 75$''� EHOHXFKWHW�� ZLUG� GHXWOLFK�� GDVV� GHU� NRPELQLHUWH�

.QRFNGRZQ� YRQ� +'$&�� XQG� �� VWlUNHUH� *HQH[SUHVVLRQVYHUlQGHUXQJHQ� LQGX]LHUW� DOV� GHU�

DOOHLQLJH� .QRFNGRZQ� YRQ� +'$&��� $XFK� KLHU� OLHJW� DEHUPDOV� HLQH� ]HOOOLQLHQDEKlQJLJH�

:LUNXQJ� YRU�� ZREHL� GHU� +'$&�.QRFNGRZQ� LQ� GHU� 8&&� 80�8&��� �EHUZLHJHQG� DP�

SRWHQWHVWHQ�ZLUNW��

:HQQ�GHU�(IIHNW�HLQHU�HSLJHQHWLVFKHQ�,QKLELWLRQ�XQG�GLH�5HVXOWDWH�HLQHV�VL51$�YHUPLWWHOWHQ�

+'$&�.QRFNGRZQV�DXI�GLH�([SUHVVLRQ�YRQ�)$''�XQG�75$''�QHEHQHLQDQGHU�EHWUDFKWHW�

ZHUGHQ�� IlOOW� DXI�� GDVV� OHW]WHUHU� Y�D�� LQ� %H]XJ� DXI� )$''� GLH� *HQH[SUHVVLRQ� VWlUNHU�

PRGLIL]LHUW�DOV�HV�(3,LV�YHUP|JHQ��'LHV�LVW� MHGRFK�QLFKW� LPPHU�I|UGHUOLFK��GHQQ� WHLOZHLVH�

ZLUG� GHU� SURDSRSWRWLVFKH� )DNWRU� )$''� LQIROJH� HLQHU� %HKDQGOXQJ� PLW� VL51$�

KHUXQWHUUHJXOLHUW�� ZDV� LQ� .UHEV]HOOHQ� ]X� ZHQLJHU� $SRSWRVH� I�KUHQ� N|QQWH�� +LQVLFKWOLFK�

75$''�VLQG�GLH�$XVZLUNXQJHQ�YRQ�(3,LV�XQG�HLQHP�+'$&�.QRFNGRZQ�lKQOLFK��
�
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$EE�� ���� 'LH� %HKDQGOXQJ� PLW� (3,LV� VRZLH� PLW� VL51$� YHUlQGHUW� GLH� ([SUHVVLRQ� GHU�
SURDSRSWRWLVFKHQ� )DNWRUHQ� %,'� XQG�%$;� LQ� 8&&V��'HU�0LWWHOZHUW� ZXUGH� ]XQlFKVW� PLW� GHU�
([SUHVVLRQ�GHV�KRXVHNHHSLQJ�*HQV�7%3�LQV�9HUKlOWQLV�JHVHW]W��XP�GLH�UHODWLYH�*HQH[SUHVVLRQ�]X�
EHUHFKQHQ�� ,P� $QVFKOXVV� ZXUGH� GLH� ILQDOH� 'DUVWHOOXQJ� LQ� )RUP� HLQHV� ORJ�� IROG� FKDQJHV� PLW�
6WDQGDUGDEZHLFKXQJHQ�YRUJHQRPPHQ��'LH�'DWHQHUKHEXQJ�HUIROJWH�LQ�7ULSOLNDWHQ�QRUPDOLVLHUW�JHJHQ�
HLQH�'062��RGHU�VL51$�.RQWUROOH��'LH�$EV]LVVH�]HLJW�GLH�EHWUDFKWHWH�=/�VRZLH�GLH�YHUDEUHLFKWH�
6XEVWDQ]��'LH�2UGLQDWH� VWHOOW�GLH� UHODWLYH�*HQH[SUHVVLRQ� LP�9HUJOHLFK� ]XU�'062�� RGHU� VL51$�
.RQWUROOH�GDU��HQWVSULFKW�HLQHP�:HUW�YRQ�����6LJQLILNDQWH�8QWHUVFKLHGH�VLQG�PLW�
�PDUNLHUW��
� �S���
������

� �S���������


� �S�����������

,P�*HJHQVDW]�]X�)$''�XQG�75$''�I�KUW�'HFLWDELQ�LQ�GHQ�DQ�GHU�LQWULQVLVFKHQ�$SRSWRVH�

EHWHLOLJWHQ�)DNWRUHQ�%,'�XQG�%$;�]X�HLQHU�VLJQLILNDQWHQ�6WHLJHUXQJ�GHU�*HQH[SUHVVLRQ��'LHV�

GHXWHW�GDUDXI�KLQ��GDVV�GLH�:LUNXQJ�YRQ�'HFLWDELQ�LQ�$EKlQJLJNHLW�YRQ�GHP�EHWUDFKWHWHQ�

$SRSWRVHZHJ�YDULLHUW��'LH�+'$&LV�5RPLGHSVLQ�XQG�4XLVLQRVWDW�VHQNHQ�GLH�([SUHVVLRQ�YRQ�

%,'��EHUZLHJHQG��ZlKUHQG�GLH�%LOGXQJ�YRQ�%$;�JHI|UGHUW�ZLUG��,Q�%H]XJ�DXI�3/;������

]HLFKQHW�VLFK�HUQHXW�HLQ�KHWHURJHQHV�%LOG��:lKUHQG�GLH�6XEVWDQ]�LQ�GHU�.RQWUROO�=/�+%/$.�

GLH�([SUHVVLRQ�YRQ�)$''�XQG�75$''�VRZLH�YRQ�%,'�XQG�%$;�DXVVFKOLH�OLFK�VWHLJHUW��LVW�

GDV�%LOG�LQ�GHQ�7XPRU�=/�GLIIHUHQ]LHUWHU��,P�)DOO�YRQ�%,'�I�KUW�GHU�NRPELQLHUWH�.QRFNGRZQ�

YRQ� +'$&�� XQG� �� ]X� lKQOLFK� SRWHQWHQ� *HQH[SUHVVLRQVYHUlQGHUXQJHQ� ZLH� GHU� DOOHLQLJH�

.QRFNGRZQ�YRQ�+'$&���ZREHL�VLFK�GLH�5LFKWXQJ�GHU�9HUlQGHUXQJHQ�KlXILJ�XQWHUVFKHLGHW��

%$;�EHWUHIIHQG�KDW�GHU�YRQ�XQV�XQWHUVXFKWH�+'$&�.QRFNGRZQ�HLQH�YHUVWlUNWH�([SUHVVLRQ�

GHV�)DNWRUV�]XU�)ROJH��ZREHL�GLH�:LUNXQJVLQWHQVLWlW�XQJHIlKU�PLW�GHU�YRQ�5RPLGHSVLQ�XQG�

4XLVLQRVWDW�YHUJOHLFKEDU�LVW��
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$EE�� ���� 'LH� %HKDQGOXQJ� PLW� (3,LV� VRZLH� PLW� VL51$� YHUlQGHUW� GLH� ([SUHVVLRQ� GHU�
SURDSRSWRWLVFKHQ�)DNWRUHQ�'$;;�XQG�%&/�;6�LQ�8&&V��'HU�0LWWHOZHUW�ZXUGH�]XQlFKVW�PLW�GHU�
([SUHVVLRQ�GHV�KRXVHNHHSLQJ�*HQV�7%3�LQV�9HUKlOWQLV�JHVHW]W��XP�GLH�UHODWLYH�*HQH[SUHVVLRQ�]X�
EHUHFKQHQ�� ,P� $QVFKOXVV� ZXUGH� GLH� ILQDOH� 'DUVWHOOXQJ� LQ� )RUP� HLQHV� ORJ�� IROG� FKDQJHV� PLW�
6WDQGDUGDEZHLFKXQJHQ�YRUJHQRPPHQ��'LH�'DWHQHUKHEXQJ�HUIROJWH�LQ�7ULSOLNDWHQ�QRUPDOLVLHUW�JHJHQ�
HLQH�'062��RGHU�VL51$�.RQWUROOH��'LH�$EV]LVVH�]HLJW�GLH�EHWUDFKWHWH�=/�VRZLH�GLH�YHUDEUHLFKWH�
6XEVWDQ]��'LH�2UGLQDWH� VWHOOW�GLH� UHODWLYH�*HQH[SUHVVLRQ� LP�9HUJOHLFK� ]XU�'062�� RGHU� VL51$�
.RQWUROOH�GDU��HQWVSULFKW�HLQHP�:HUW�YRQ�����6LJQLILNDQWH�8QWHUVFKLHGH�VLQG�PLW�
�PDUNLHUW��
� �S���
������

� �S���������


� �S�����������

'LH�:LUNXQJ�YRQ�'HFLWDELQ�LVW�LQ�'$;;�GDV�HUVWH�0DO�QLFKW�JOHLFKJHULFKWHW��:lKUHQG�HV�LQ�

GHU� 8&&� %)7&���� XQWHU� 'HFLWDELQ�(LQIOXVV� ]X� HLQHU� 6WHLJHUXQJ� GHU�'$;;�([SUHVVLRQ�

NRPPW��UHVXOWLHUW�VHOELJH�,QWHUYHQWLRQ�LQ�80�8&���LQ�HLQHU�UHGX]LHUWHQ�%LOGXQJ��'DEHL�VLQG�

GLH� LQGX]LHUWHQ� ([SUHVVLRQVYHUlQGHUXQJHQ� MHGRFK� QLFKW� VLJQLILNDQW�� 'LH� +'$&LV�

5RPLGHSVLQ�XQG�4XLVLQRVWDW�I�KUHQ�HUQHXW�HLQ�XQHLQKHLWOLFKHV�([SUHVVLRQVPXVWHU�KHUEHL��,Q�

=XVDPPHQVFKDX�PLW�GHQ�YRUKHULJHQ�*UDILNHQ�VFKHLQW�HV��DOV�RE�5RPLGHSVLQ� LQ�GHU�8&&�

80�8&��� � SRWHQWHUH� � *HQH[SUHVVLRQVYHUlQGHUXQJHQ� � KHUYRUUXIW� � DOV� � LQ� � 90�&8%����
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4XLVLQRVWDW�KLQJHJHQ�VFKHLQW�VWlUNHU�LQ�90�&8%���]X�ZLUNHQ��'LHVH�%HREDFKWXQJ�GHXWHW�

DXI� HLQH� ]HOOVSH]LILVFKH� :LUNXQJVZHLVH� YRQ� +'$&LV� KLQ�� 3/;������ VHQNW� GLH� '$;;��

([SUHVVLRQ�LQ�DOOHQ�XQWHUVXFKWHQ�=/��ZlKUHQG�GLH�%LOGXQJ�YRQ�%&/�;6�QXU�LQ�80�8&���

UHGX]LHUW�ZLUG��

,QVJHVDPW� ]HLJW� VLFK�� GDVV� GLH� XQWHUVXFKWHQ� (3,LV� ]HOOOLQLHQDEKlQJLJH� XQG� WHLOV�

JHJHQVlW]OLFKH� (IIHNWH� DXI� GLH� ([SUHVVLRQ� YRQ� SURDSRSWRWLVFKHQ� )DNWRUHQ� DXIZHLVHQ��

:lKUHQG�5RPLGHSVLQ�LQ�GHU�5HJHO��L�G�5���HLQH�K|KHUH�3RWHQ]�LQ�80�8&���DXIZHLVW��]HLJW�

4XLVLQRVWDW�HLQHQ�JU|�HUHQ�(IIHNW�LQ�90�&8%����3/;������KDW�HLQH�JU|�HUH�:LUNVDPNHLW�

LQ� GHU� .RQWUROO�=/�+%/$.� LP�9HUJOHLFK� ]X� GHQ� 8&&V�� ZDV� DXI� HLQH� XQWHUVFKLHGOLFKH�

6HQVLWLYLWlW�XQG�HLQ�GLYHUJLHUHQGHV�$QWZRUWYHUKDOWHQ�GHU�=/�KLQGHXWHW��$OOHV�LQ�DOOHP�OlVVW�

VLFK� MHGRFK� IHVWVWHOOHQ�� GDVV� (3,LV�� VSH]LHOO� VROFKH� GLH� PLW� GHU� +LVWRQDFHW\OLHUXQJ�

LQWHUIHULHUHQ��ZLH�+'$&LV�XQG�%(7LV��GLH�([SUHVVLRQ�YRQ�SURDSRSWLWLVFKHQ�)DNWRUHQ�LQ�GHQ�

7XPRU�=/�VWHLJHUQ��'HU�NRPELQLHUWH�.QRFNGRZQ�YRQ�+'$&��XQG���I�KUW�LP�9HUJOHLFK�]XU�

SKDUPDNRORJLVFKHQ� ,QKLELWLRQ� ]X� VWlUNHUHQ� ([SUHVVLRQVYHUlQGHUXQJHQ� YRQ� )$''� XQG�

75$''��MHGRFK�QLFKW�LPPHU�LQ�GLH�JHZ�QVFKWH�5LFKWXQJ��,P�)DOOH�YRQ�%,'�XQG�%$;�VLQG�

GLH�$XVZLUNXQJHQ� HLQHV�+'$&�.QRFNGRZQV�PLW� GHQHQ�YRQ�(3,LV� YHUJOHLFKEDU��ZDV� DXI�

IXQNWLRQHOOH�hEHUVFKQHLGXQJHQ�KLQGHXWHW��

2E�VLFK�lKQOLFKH�%HREDFKWXQJHQ�DXFK�I�U�DQWLDSRSWRWLVFKH�)DNWRUHQ�PDFKHQ�ODVVHQ��]HLJHQ�

GLH�QXQ�IROJHQGHQ�$EELOGXQJHQ��
�
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�
$EE�� ���� 'LH� %HKDQGOXQJ� PLW� (3,LV� VRZLH� PLW� VL51$� YHUlQGHUW� GLH� ([SUHVVLRQ� GHU�
DQWLDSRSWRWLVFKHQ�)DNWRUHQ�%&/���XQG�0&/���LQ�8&&V��'HU�0LWWHOZHUW�ZXUGH�]XQlFKVW�PLW�GHU�
([SUHVVLRQ�GHV�KRXVHNHHSLQJ�*HQV�7%3�LQV�9HUKlOWQLV�JHVHW]W��XP�GLH�UHODWLYH�*HQH[SUHVVLRQ�]X�
EHUHFKQHQ�� ,P� $QVFKOXVV� ZXUGH� GLH� ILQDOH� 'DUVWHOOXQJ� LQ� )RUP� HLQHV� ORJ�� IROG� FKDQJHV� PLW�
6WDQGDUGDEZHLFKXQJHQ�YRUJHQRPPHQ��'LH�'DWHQHUKHEXQJ�HUIROJWH�LQ�7ULSOLNDWHQ�QRUPDOLVLHUW�JHJHQ�
HLQH�'062��RGHU�VL51$�.RQWUROOH��'LH�$EV]LVVH�]HLJW�GLH�EHWUDFKWHWH�=/�VRZLH�GLH�YHUDEUHLFKWH�
6XEVWDQ]��'LH�2UGLQDWH� VWHOOW�GLH� UHODWLYH�*HQH[SUHVVLRQ� LP�9HUJOHLFK� ]XU�'062�� RGHU� VL51$�
.RQWUROOH�GDU��HQWVSULFKW�HLQHP�:HUW�YRQ�����6LJQLILNDQWH�8QWHUVFKLHGH�VLQG�PLW�
�PDUNLHUW��
� �S���
������

� �S���������


� �S�����������

'HFLWDELQ�I�KUW�LQ�GHQ�YHUZHQGHWHQ�8&&V�]X�HLQHU�VLJQLILNDQWHQ�RGHU�JDU�KRFKVLJQLILNDQWHQ�

5HGXNWLRQ�GHU�%&/���([SUHVVLRQ��'HU�(IIHNW�GHU�+'$&LV�5RPLGHSVLQ�XQG�4XLVLQRVWDW�LVW�

GLYHUVHU��:lKUHQG�VLFK�GLH�EHLGHQ�6XEVWDQ]HQ�LQ�GHU�.RQWUROO�=/�+%/$.�I|UGHUOLFK�DXI�GLH�

%&/���([SUHVVLRQ�DXVZLUNHQ��SUlVHQWLHUW�VLFK�LQ�GHQ�8&&V�HLQ�KHWHURJHQHV�0XVWHU��,Q�80��

8&���UHVXOWLHUW�GHU�(LQVDW]�YRQ�5RPLGHSVLQ�RGHU�4XLVLQRVWDW� LQ�GHU�YHUULQJHUWHQ�%LOGXQJ�

YRQ�%&/����'LH�$QZHQGXQJ�JHQDQQWHU�+'$&LV�LQ�90�&8%���KDW�GDV�*HJHQWHLO�]XU�)ROJH��

'LH�KLHU�GHWHNWLHUEDUHQ�9HUlQGHUXQJHQ�GHU�*HQH[SUHVVLRQ�VLQG�WHLOV�KRFKVLJQLILNDQW�XQG�YRQ�

ELRORJLVFKHU�5HOHYDQ]��3/;������VWHLJHUW�GLH�%LOGXQJ�YRQ�%&/���LQ�+%/$.�VLJQLILNDQW�

XQG�VHQNW�VLH�LQ�GHQ�8&&V�LQ�YHUJOHLFKEDUHU�6LJQLILNDQ]��ZREHL�GDV�0HGLNDPHQW� LQ�90��

&8%���VWlUNHUH�*HQH[SUHVVLRQVYHUlQGHUXQJHQ�KHUYRUUXIW�DOV�LQ�80�8&����'HU�NRPELQLHUWH�

.QRFNGRZQ�YRQ�+'$&��XQG���LQ�GHU�8&&�80�8&���EHZLUNW�GLH�VWlUNVWHQ�9HUlQGHUXQJHQ�

GHU�%&/���([SUHVVLRQ�XQWHU�DOOHQ�JHWHVWHWHQ�VL51$V��,Q�GHU�.RQWUROO�=/�+%/$.�VRZLH�LQ�

GHU�8&&�80�8&���ZLUNW�GHU�NRPELQLHUWH�.QRFNGRZQ�SRWHQWHU�DOV�GHU�HLQ]HOQH�.QRFNGRZQ�

YRQ�+'$&���9RP�$XVPD��KHU�YHUlQGHUW�GHU�VL51$�LQGX]LHUWH�.QRFNGRZQ�GLH�([SUHVVLRQ�

YRQ�%&/���lKQOLFK�VWDUN�ZLH�GHU�(LQVDW]�YRQ�+'$&LV��-HGRFK�EHVWHKW�E]JO��GHV�.QRFNGRZQV�

GHU�9RUWHLO��GDVV�GLHVHU�QLFKW�LQ�HLQHU�YHUPHKUWHQ��VRQGHUQ�LQ�HLQHU�JHULQJHUHQ�([SUHVVLRQ�

YRQ�%&/���P�QGHW��
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9HUJOHLFKEDU�PLW�%&/���UHGX]LHUW�'HFLWDELQ�DXFK�LQ�%H]XJ�DXI�0&/���GLH�*HQH[SUHVVLRQ��

,Q� %)7&����� HUIROJW� GLHV� DXI� VLJQLILNDQWH� $UW� XQG� :HLVH�� LQ� 80�8&��� LQ� JHULQJHUHP�

$XVPD���'HU�(LQVDW]�YRQ�5RPLGHSVLQ�XQG�4XLVLQRVWDW�I�KUW�LQ�GHQ�XQWHUVXFKWHQ�8&&V�]X�

HLQHU� 6WHLJHUXQJ� GHU�0&/���([SUHVVLRQ��ZREHL� HV� LQ� GHU�.RQWUROO�=/� OHGLJOLFK� ]X� HLQHU�

PLQLPDOHQ�([SUHVVLRQVVWHLJHUXQJ�RGHU��VHQNXQJ�NRPPW��3/;������VWHLJHUW�VRZRKO�LQ�GHU�

.RQWUROO�=/�DOV�DXFK�LQ�GHQ�8&&V�GLH�%LOGXQJ�YRQ�0&/����'HU�NRPELQLHUWH�.QRFNGRZQ�

YRQ�+'$&��XQG���I�KUW�]X�HLQHU�$EQDKPH�GHU�*HQH[SUHVVLRQ�YRQ�0&/���LQ�90�&8%���

XQG� ]X� HLQHU� 6WHLJHUXQJ� GHV� )DNWRUV� LQ� 80�8&���� 'LH� LQGX]LHUWHQ�

*HQH[SUHVVLRQVYHUlQGHUXQJHQ�IDOOHQ�VWlUNHU�DXV�DOV�QDFK�HLQHU�%HKDQGOXQJ�PLW�+'$&���

VL51$�� ,Q� %H]XJ� DXI� 0&/��� LVW� GHU� JOHLFK]HLWLJH� .QRFNGRZQ� YRQ� +'$&�� XQG� ��

ZDKUVFKHLQOLFK� YRUWHLOKDIWHU� DOV� GHU� (LQVDW]� YRQ� (3,LV�� GD� HUVWHUHU� ]X� HLQHU� VWlUNHUHQ�

5HGXNWLRQ�GLHVHV�DQWLDSRSWRWLVFKHQ�)DNWRUV�I�KUW��
�

�
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$EE�� ���� 'LH� %HKDQGOXQJ� PLW� (3,LV� VRZLH� PLW� VL51$� YHUlQGHUW� GLH� ([SUHVVLRQ� GHU�
DQWLDSRSWRWLVFKHQ�)DNWRUHQ�%,5&��XQG�%,5&��LQ�8&&V��'HU�0LWWHOZHUW�ZXUGH�]XQlFKVW�PLW�GHU�
([SUHVVLRQ�GHV�KRXVHNHHSLQJ�*HQV�7%3�LQV�9HUKlOWQLV�JHVHW]W��XP�GLH�UHODWLYH�*HQH[SUHVVLRQ�]X�
EHUHFKQHQ�� ,P� $QVFKOXVV� ZXUGH� GLH� ILQDOH� 'DUVWHOOXQJ� LQ� )RUP� HLQHV� ORJ�� IROG� FKDQJHV� PLW�
6WDQGDUGDEZHLFKXQJHQ�YRUJHQRPPHQ��'LH�'DWHQHUKHEXQJ�HUIROJWH�LQ�7ULSOLNDWHQ�QRUPDOLVLHUW�JHJHQ�
HLQH�'062��RGHU�VL51$�.RQWUROOH��'LH�$EV]LVVH�]HLJW�GLH�EHWUDFKWHWH�=/�VRZLH�GLH�YHUDEUHLFKWH�
6XEVWDQ]��'LH�2UGLQDWH� VWHOOW�GLH� UHODWLYH�*HQH[SUHVVLRQ� LP�9HUJOHLFK� ]XU�'062�� RGHU� VL51$�
.RQWUROOH�GDU��HQWVSULFKW�HLQHP�:HUW�YRQ�����6LJQLILNDQWH�8QWHUVFKLHGH�VLQG�PLW�
�PDUNLHUW��
� �S���
������

� �S���������


� �S�����������

'HFLWDELQ� I�KUW� LQ� DOOHQ� XQWHUVXFKWHQ� 8&&V� ]X� HLQHU� 5HGXNWLRQ� GHU� *HQH[SUHVVLRQ� YRQ�

%,5&��XQG�%,5&���'DV�$XVPD��GLHVHU�5HGXNWLRQ�LVW�I�U�EHLGH�$SRSWRVHIDNWRUHQ�lKQOLFK��

MHGRFK�LP�)DOOH�GHU�8&&�%)7&�����HWZDV�DXVJHSUlJWHU�DOV�LQ�80�8&����'LH�9HUZHQGXQJ�

YRQ� 5RPLGHSVLQ� LQGX]LHUW� LQ� +%/$.� XQG� Y�D�� LQ� 80�8&��� HLQH� VWDUNH�

([SUHVVLRQVVWHLJHUXQJ� YRQ� %,5&��� ,QWHUHVVDQWHUZHLVH� KDW� 5RPLGHSVLQ� DXI� %,5&�� HLQH�

JHJHQWHLOLJH�:LUNXQJ��+LHU�VHQNW�HV�GLH�([SUHVVLRQ�YRQ�%,5&��VWDUN��Y�D��LQ�GHU�.RQWUROO��

=/� +%/$.�� 4XLVLQRVWDW� ]HLJW� LQ� %H]XJ� DXI� GLH� %,5&��([SUHVVLRQ� HLQ� KHWHURJHQHV�

(IIHNWSURILO��GHQQ�LQ�HLQLJHQ�=/�I�KUW�4XLVLQRVWDW�]X�HLQHU�6WHLJHUXQJ�GHU�*HQH[SUHVVLRQ��LQ�

DQGHUHQ� MHGRFK� ]X� HLQHU�5HGXNWLRQ�GLHVHU��+LQVLFKWOLFK�%,5&�� I�KUW�4XLVLQRVWDW� ]X� HLQHU�

OHLFKWHQ�([SUHVVLRQVVWHLJHUXQJ�XQG�]HLJW�VRPLW�HLQH�JHJHQVlW]OLFKH�:LUNXQJ�]X�5RPLGHSVLQ��

ZREHL� GLH� LQGX]LHUWHQ� ([SUHVVLRQVYHUlQGHUXQJHQ� JHULQJHU� DXVJHSUlJW� VLQG� DOV� XQWHU� GHP�

(LQIOXVV�YRQ�5RPLGHSVLQ��3/;������ZLUNW�LQ�%H]XJ�DXI�GHQ�)DNWRU�%,5&��VHKU�KHWHURJHQ�

DXI�GLH�*HQH[SUHVVLRQ�XQG�LQGX]LHUW�GLH�VWlUNVWHQ�([SUHVVLRQVYHUlQGHUXQJHQ�LQ�90�&8%�

���,Q�%,5&��I�KUW�3/;������DXVVFKOLH�OLFK�]X�HLQHU�+HUDEUHJXODWLRQ�GHV�$SRSWRVHIDNWRUV�

XQG�GDV��LQ�$QDORJLH�]X�%,5&���DEHUPDOV�DP�VWlUNVWHQ�LQ�GHU�8&&�90��&8%����$QGHUV�DOV�

GHU�(LQVDW]�YRQ�(3,LV�I�KUW�GLH�9HUZHQGXQJ�YRQ�+'$&�VL51$�LQ�GHQ�XQWHUVXFKWHQ�=/�]X�

HLQHU�+HUDEUHJXODWLRQ�YRQ�%,5&���$P�SRWHQWHVWHQ�ZLUNW�GDEHL�GHU�(LQVDW]�YRQ�+'$&���XQG�

��VL51$�LQ�90�&8%����'HU�(IIHNW�HLQHV�+'$&�VL51$�YHUPLWWHOWHQ�.QRFNGRZQV�LQ�%H]XJ�

DXI�%,5&��LVW�GHXWOLFK�PDUJLQDOHU�DOV�LQ�%,5&��XQG�IlOOW�VFKZlFKHU�DXV�DOV�QDFK�GHP�(LQVDW]�

YRQ�(3,LV��
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$EE�� ���� 'LH� %HKDQGOXQJ� PLW� (3,LV� VRZLH� PLW� VL51$� YHUlQGHUW� GLH� ([SUHVVLRQ� GHV�
DQWLDSRSWRWLVFKHQ�)DNWRUV�%&/�;/�LQ�8&&V��'HU�0LWWHOZHUW�ZXUGH�]XQlFKVW�PLW�GHU�([SUHVVLRQ�
GHV�KRXVHNHHSLQJ�*HQV�7%3�LQV�9HUKlOWQLV�JHVHW]W��XP�GLH�UHODWLYH�*HQH[SUHVVLRQ�]X�EHUHFKQHQ��,P�
$QVFKOXVV�ZXUGH�GLH�ILQDOH�'DUVWHOOXQJ�LQ�)RUP�HLQHV�ORJ��IROG�FKDQJHV�PLW�6WDQGDUGDEZHLFKXQJHQ�
YRUJHQRPPHQ�� 'LH� 'DWHQHUKHEXQJ� HUIROJWH� LQ� 7ULSOLNDWHQ� QRUPDOLVLHUW� JHJHQ� HLQH�'062�� RGHU�
VL51$�.RQWUROOH�� 'LH� $EV]LVVH� ]HLJW� GLH� EHWUDFKWHWH� =/� VRZLH� GLH� YHUDEUHLFKWH� 6XEVWDQ]�� 'LH�
2UGLQDWH� VWHOOW� GLH� UHODWLYH� *HQH[SUHVVLRQ� LP� 9HUJOHLFK� ]XU� '062�� RGHU� VL51$�.RQWUROOH� GDU�
�HQWVSULFKW�HLQHP�:HUW�YRQ�����6LJQLILNDQWH�8QWHUVFKLHGH�VLQG�PLW�
�PDUNLHUW��
� �S���������

� �S���
������


� �S�����������

$QDORJ�]X�GHQ�(IIHNWHQ�LQ�%&/���XQG�0&/���I�KUW�'HFLWDELQ�DXFK�]X�HLQHU�5HGXNWLRQ�GHU�

%&/�;/�([SUHVVLRQ��GLH�KRFKVLJQLILNDQW�DXVIlOOW��'LH�$SSOLNDWLRQ�GHU�+'$&LV�5RPLGHSVLQ�

XQG�4XLVLQRVWDW� UHVXOWLHUW� DXVVFKOLH�OLFK� LQ�GHU� JHVWHLJHUWHQ�%LOGXQJ�YRQ�%&/�;/��ZREHL�

5RPLGHSVLQ� HUQHXW� VWlUNHUH� ([SUHVVLRQVYHUlQGHUXQJHQ� KHUYRUUXIW� DOV� 4XLVLQRVWDW��

3/;������]HLJW�HUQHXW�HLQ�KHWHURJHQHV�:LUNXQJVPXVWHU�XQG�VHQNW�GLH�%&/�;/�([SUHVVLRQ�

DP� SRWHQWHVWHQ� LQ� 80�8&��� VRZLH� LQ� +%/$.�� +LQVLFKWOLFK� HLQHV� VL51$�LQGX]LHUWHQ�

.QRFNGRZQV�]HLFKQHW�VLFK�DEHUPDOV�HLQ�XQHLQKHLWOLFKHV�0XVWHU�DE��,Q�HLQLJHQ�)lOOHQ�ZLUG�

GLH�%&/�;/�([SUHVVLRQ�YHUULQJHUW��LQ�DQGHUHQ�JHVWHLJHUW��

$OOHV�LQ�DOOHP�I�KUW�'HFLWDELQ�]X�HLQHU�HIIHNWLYHQ�6HQNXQJ�DQWLDSRSWRWLVFKHU�)DNWRUHQ�GHU�

%&/���)DPLOLH�� MHGRFK� QLFKW� GHU� ,$3V�� GHUHQ� ([SUHVVLRQ� HV� VWHLJHUW�� 'LH� +'$&LV�

5RPLGHSVLQ�XQG�4XLVLQRVWDW�I�KUHQ�]X� WHLOV�JHJHQVlW]OLFKHQ�(IIHNWHQ��ZREHL�5RPLGHSVLQ�

L�G�5�� VWlUNHUH�*HQH[SUHVVLRQVYHUlQGHUXQJHQ� KHUYRUUXIW� DOV�4XLVLQRVWDW�� 3/;������ I�KUW�

KHWHURJHQH� ([SUHVVLRQVYHUlQGHUXQJHQ� KHUEHL�� ,P� %HUHLFK� GHU� +'$&�VL51$� I�KUW� GHU�

NRPELQLHUWH�.QRFNGRZQ�YRQ�+'$&��XQG���]X�VWlUNHUHQ�*HQH[SUHVVLRQVYHUlQGHUXQJHQ�DOV�

GHU�HLQ]HOQH�.QRFNGRZQ�YRQ�+'$&���
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������ (SLJHQHWLVFKH� ,QKLELWRUHQ� YHUlQGHUQ� GLH� $EXQGDQ]� YHUVFKLHGHQHU�
$SRSWRVHIDNWRUHQ�DXI�3URWHLQHEHQH�QXU�PDUJLQDO�
:HLWHUHU�8QWHUVXFKXQJVJHJHQVWDQG�LVW��RE�GLH�LQ�GHQ�$EELOGXQJHQ����XQG����DXIJHI�KUWHQ�

(UJHEQLVVH�DXFK�DXI�GLH�3URWHLQHEHQH��EHUWUDJEDU�VLQG��$QKDQG�GHU�QDFKIROJHQGHQ�*UDILN�

OlVVW�VLFK�.ODUKHLW�LQ�%H]XJ�DXI�GLH�)UDJHVWHOOXQJ�JHZLQQHQ��

�

$EE������1DFKZHLV�YRQ�DQWLDSRSWRWLVFKHP�%&/���XQG�%&/�;/�VRZLH�YRQ�FOHDYHG�3$53�DXI�
3URWHLQHEHQH�LQ�YHUVFKLHGHQHQ�8&&V�VRZLH�LQ�GHU�.RQWUROO�=/�+%/$.�QDFK�%HKDQGOXQJ�PLW�
GHQ� +'$&LV� 5RPLGHSVLQ� XQG� 4XLVLQRVWDW�� 'HU� 1DFKZHLV� HUIROJWH� PLWWHOV�:HVWHUQ� %ORW�� $OV�
Ladungskontrollen fungierten α�7XEXOLQ�����N'D��XQG�WRWDO�3$53������N'D���

$EELOGXQJ� ��� ]HLJW� GLH� $EXQGDQ]� YRQ� DQWLDSRSWRWLVFKHP� %&/��� XQG� %&/�;/� DXI�

3URWHLQHEHQH�QDFK�HLQHU�%HKDQGOXQJ�PLW�5RPLGHSVLQ�XQG�4XLVLQRVWDW��'DU�EHU�KLQDXV�ZLUG�

GLH� $EXQGDQ]� YRQ� FOHDYHG� 3$53� YHUDQVFKDXOLFKW�� EHL� GHP� HV� VLFK� XP� HLQHQ�

$SRSWRVHLQGLNDWRU�KDQGHOW��.DXIPDQQ�HW�DO����������'LH�8QWHUVXFKXQJHQ�HUIROJWHQ�PLWWHOV�

:HVWHUQ� %ORW� XQWHU� GHU� 9HUZHQGXQJ� GHU� 8&&V� 90�&8%��� XQG� 80�8&��� VRZLH� GHU�

.RQWUROO�=/�+%/$.�DOV�=HOOPRGHOOH��,Q�$QDORJLH�]X�������ZXUGH�GLH�(IIL]LHQ]�GHV�+'$&��

.QRFNGRZQ�DQKDQG�YRQ�9RUDUEHLWHQ�GHU�$UEHLWVJUXSSH�YDOLGLHUW��

'LH�$EELOGXQJ� ]HLJW�� GDVV� HV� ]X� NHLQHU� GHXWOLFKHQ� 9HUlQGHUXQJ� GHU� 6LJQDOLQWHQVLWlW� YRQ�

%&/���XQG�%&/�;/�LQ�GHQ�8&&V�NRPPW��QDFKGHP�GLHVH�PLW�5RPLGHSVLQ�XQG�4XLVLQRVWDW�

EHKDQGHOW� ZXUGHQ�� $OOHLQLJ� KLQVLFKWOLFK� GHV� =HOOWRGPDNHUV� FOHDYHG� 3$53� WUHWHQ�

8QWHUVFKLHGH� DXI�� 'LHVHU� ZLUG� EHVRQGHUV� VWDUN� LQ� 80�8&��� QDFK� GHU� %HKDQGOXQJ� PLW�

+'$&LV�H[SULPLHUW��,QVJHVDPW�IlOOW�DXI��GDVV�GLH�%DQGHQLQWHQVLWlW�YRQ�FOHDYHG�3$53�LQ�GHQ�

GUHL�EHWUDFKWHWHQ�=/�QDFK�9HUZHQGXQJ�YRQ�5RPLGHSVLQ�HLQH�VWlUNHUH�$XVSUlJXQJ�]HLJW�DOV�

QDFK� GHP� *HEUDXFK� YRQ� 4XLVLQRVWDW�� 'LHV� GHXWHW� GDUDXI� KLQ�� GDVV� 5RPLGHSVLQ� PHKU�

$SRSWRVH�LQGX]LHUW�DOV�4XLVLQRVWDW��
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8P� GLH� (IIHNWH� HLQHU� +'$&�,QKLELWLRQ� PLW� GHQHQ� HLQHV�.QRFNGRZQV� DXI� 3URWHLQHEHQH�

YHUJOHLFKHQ�]X�N|QQHQ��ZXUGH�GDV�REHQ�GDUJHVWHOOWH�8QWHUVXFKXQJVYHUIDKUHQ�QRFKPDOV�XQWHU�

9HUZHQGXQJ�YRQ�+'$&�VL51$�GXUFKJHI�KUW��
�

$EE������1DFKZHLV�YRQ�DQWLDSRSWRWLVFKHP�%&/���XQG�%&/�;/�VRZLH�YRQ�FOHDYHG�3$53�DXI�
3URWHLQHEHQH�LQ�YHUVFKLHGHQHQ�8&&V�VRZLH�LQ�GHU�.RQWUROO�=/�+%/$.�QDFK�%HKDQGOXQJ�PLW�
+'$&�VL51$��'HU�1DFKZHLV�HUIROJWH�PLWWHOV�:HVWHUQ�%ORW. Als Ladungskontrollen fungierten α��
7XEXOLQ�����N'D��XQG�WRWDO�3$53������N'D���

'LH�$EELOGXQJ�YHUGHXWOLFKW��GDVV�GHU�DQWLDSRSWRWLVFKH�)DNWRU�%&/���VRZRKO�LQ�GHU�VL51$��

.RQWUROOH�DOV�DXFK�QDFK�HLQHU�%HKDQGOXQJ�PLW�+'$&�VL51$�JHELOGHW�ZLUG��'LH�$EXQGDQ]�

YRQ� %&/�;/� KLQJHJHQ� ZLUG� GXUFK� HLQHQ� VL51$� LQGX]LHUWHQ� +'$&�.QRFNGRZQ� NDXP�

YHUlQGHUW�� ,Q� GHU� 8&&� 80�8&��� VRZLH� LQ� GHU� .RQWUROO�=/� +%/$.� UHVXOWLHUW� HLQH�

%HKDQGOXQJ�PLW�VL51$��GLH�JHJHQ�+'$&��XQG���JHULFKWHW�LVW��LQ�HLQHU�OHLFKWHQ�5HGXNWLRQ�

GHV�%&/�;/�3URWHLQQLYHDXV��&OHDYHG�3$53� LVW� LQ� GHU� VL51$�.RQWUROOH� QXU� JHULQJI�JLJ�

QDFKZHLVEDU�� 'LHV� GHXWHW� GDUDXI� KLQ�� GDVV� LQ� XQEHKDQGHOWHQ� =HOOHQ� QXU� ZHQLJ� $SRSWRVH�

VWDWWILQGHW��,Q�90�&8%���XQG�+%/$.�KDW�GHU�NRPELQLHUWH�.QRFNGRZQ�YRQ�+'$&��XQG���

HLQHQ�$QVWLHJ�YRQ�FOHDYHG�3$53�XQG�GDPLW�HLQH�YHUVWlUNWH�$SRSWRVH�]XU�)ROJH��,Q�80�8&��

��I�KUW�GHU�.QRFNGRZQ�YRQ�+'$&��]X�GHU�K|FKVWHQ�FOHDYHG�3$53�$EXQGDQ]��

$OOHV�LQ�DOOHP�]HLJW�VLFK��GDVV�5RPLGHSVLQ�XQG�4XLVLQRVWDW�GLH�%LOGXQJ�YRQ�%&/���XQG�%&/�

;/�LQ�8&&V�DXI�3URWHLQHEHQH�QXU�ZHQLJ�UHJXOLHUHQ��'HU�+'$&�.QRFNGRZQ��EW�HEHQIDOOV�

QXU�PDUJLQDOH�(IIHNWH�DXV��ZREHL�GLHVH�GHQQRFK�VWlUNHU�DXVIDOOHQ�DOV�QDFK�GHU�%HKDQGOXQJ�

PLW�+'$&LV��5RPLGHSVLQ�VFKHLQW�GLH�$SRSWRVH�VWlUNHU�]X�LQGX]LHUHQ�DOV�4XLVLQRVWDW��ZDV�

VLFK�DQKDQG�GHV�YHUPHKUWHQ�1DFKZHLVHV�YRQ�FOHDYHG�3$53�YLVXDOLVLHUHQ�OlVVW��
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������ +'$&LV� YHUlQGHUQ� GLH� %LOGXQJ� YHUVFKLHGHQVWHU� SUR�� XQG� DQWLDSRSWRWLVFK�
ZLUNHQGHU�)DNWRUHQ�DXI�3URWHLQHEHQH�
+'$&LV� VLQG�GDI�U� EHNDQQW�� LP�8&�QLFKW� QXU� GLH� ([SUHVVLRQ�YRQ�$SRSWRVHIDNWRUHQ�GHU�

%&/���)DPLOLH�RGHU�GHU�,$3V�]X�PRGLIL]LHUHQ��VRQGHUQ�DXFK�YHUVFKLHGHQH�ZHLWHUH�3UR]HVVH�

]X�EHHLQIOXVVHQ��]X�GHQHQ�GHU�=HOO]\NOXV�RGHU�GLH�=HOOWHLOXQJ�JHK|UHQ��.DOHWVFK�HW�DO����������

=XU� GHWDLOOLHUWHQ� (UIDVVXQJ� GHU� 9HUlQGHUXQJHQ�� GLH� DXV� HLQHU� %HKDQGOXQJ� PLW� .ODVVH� ,�

+'$&LV� UHVXOWLHUHQ�� ZXUGH� GLH� 8&&� 80�8&��� UHSUlVHQWDWLY� PLW� 5RPLGHSVLQ� XQG�

4XLVLQRVWDW� EHKDQGHOW� XQG� LP� $QVFKOXVV� HLQ� $SRSWRVH� $UUD\� GXUFKJHI�KUW�� $OV�

3RVLWLYNRQWUROOH� ZXUGH� GDV� =\WRVWDWLNXP� (WRSRVLG� YHUZHQGHW�� DOV� /|VXQJVNRQWUROOH�

IXQJLHUWH�'062��*HPHVVHQ�ZXUGH�GLH�$EXQGDQ]�YRQ����SULPlU�SURDSRSWRWLVFK�ZLUNHQGHQ�

)DNWRUHQ�VRZLH�GLH�YRQ����YRUUDQJLJ�DQWLDSRSWRWLVFKHQ�0HGLDWRUHQ�DXI�3URWHLQHEHQH��'LH�

(UJHEQLVVH�VLQG�LQ�GHQ�$EELOGXQJHQ����XQG����GDUJHVWHOOW��
�

$EE������1DFKZHLV�YHUVFKLHGHQHU�SURDSRSWRWLVFK�ZLUNHQGHU�)DNWRUHQ�DXI�3URWHLQHEHQH�LQ�80�
8&��� QDFK� %HKDQGOXQJ� PLW� GHQ� +'$&LV� 5RPLGHSVLQ� XQG� 4XLVLQRVWDW� VRZLH� PLW� GHP�
=\WRVWDWLNXP�(WRSRVLG��'HU�1DFKZHLV�HUIROJWH�GXUFK�HLQHQ�$SRSWRVH�$UUD\��$OV�/|VXQJVNRQWUROOH�
IXQJLHUWH� '062�� 'LH� $EV]LVVH� ]HLJW� GLH� SURDSRSWRWLVFK� ZLUNVDPHQ� )DNWRUHQ�� GLH� 2UGLQDWH� GHQ�
0LWWHOZHUW�5HIHUHQ]��

$EELOGXQJ����]HLJW��GDVV�GLH�DQDO\VLHUWHQ�SURDSRSWRWLVFKHQ�)DNWRUHQ�LQ�GHU�/|VXQJVNRQWUROOH�

XQWHUVFKLHGOLFKH�3URWHLQOHYHO�DXIZHLVHQ��:lKUHQG�PDQFKH�)DNWRUHQ��ZLH�

]�%��S����71)�5H]HSWRU���RGHU�%$'�QXU�VFKZDFK�GHWHNWLHUEDU�VLQG��ZHUGHQ�DQGHUH��GDUXQWHU�

3URFDVSDVH����YHUPHKUW�JHELOGHW��$XIIDOOHQG�LVW��GDVV�DXFK�(WRSRVLG��GDV�DOV�3RVLWLYNRQWUROOH�

GLHQW�� ]X� NHLQHP� QHQQHQVZHUWHQ� =XZDFKV� GHU� 0HQJH� SURDSRSWRWLVFKHU� )DNWRUHQ� DXI�

3URWHLQHEHQH�I�KUW��(LQH�$XVQDKPH�VWHOOW�OHGLJOLFK�3URFDVSDVH���GDU��
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(LQH�%HKDQGOXQJ�PLW�5RPLGHVSLQ� I�KUW� LQ�80�8&��� ]X� HLQHU� JHULQJHUHQ�$EXQGDQ]� GHU�

PHLVWHQ�SURDSRSWRWLVFKHQ�)DNWRUHQ��$OOHLQLJ�GLH�3URWHLQOHYHO�YRQ�71)�5HODWHG�$SRSWRVLV��

,QGXFLQJ� /LJDQG� 5HFHSWRU� �� �75$,/�5��� XQG� %$;� ZHUGHQ� QDFK� GHU� ,QWHUYHQWLRQ� PLW�

5RPLGHSVLQ�JHVWHLJHUW��$QKDQG�YRQ�$EELOGXQJ����ZLUG�GHXWOLFK��GDVV�5RPLGHSVLQ�QLFKW�QXU�

GLH�$EXQGDQ]�YRQ�SURDSRSWRWLVFKHQ�)DNWRUHQ�DXV�GHU�%&/���)DPLOLH�PRGLIL]LHUW��VRQGHUQ�

DXFK�GLH�ZHLWHUHU�NUHEVXQWHUGU�FNHQGHU�)DNWRUHQ��GLH�]�%��DP�=HOO\]NOXV�EHWHLOLJW�VLQG�RGHU�

GHU�*UXSSH�GHU�&DVSDVHQ�E]Z��GHQ�$SRSWRVHUH]HSWRUHQ�]X]XRUGQHQ�VLQG��

$QDORJ�]X�5RPLGHSVLQ�I�KUW�DXFK�4XLVLQRVWDW�LQ�80�8&���]X�HLQHU�JHULQJHUHQ�$EXQGDQ]�

GHU�PHLVWHQ�SURDSRSWRWLVFK�ZLUNHQGHQ�)DNWRUHQ��$XVQDKPHQ�VWHOOHQ�)$''��&\WRFKURP�F��

3UR�&DVSDVH� �� XQG� FOHDYHG� &DVSDVH� �� GDU�� 'LH� 0HQJHQXQWHUVFKLHGH�� GLH� DXV� HLQHU�

%HKDQGOXQJ�PLW�4XLVLQRVWDW�UHVXOWLHUHQ��IDOOHQ�MHGRFK�LQVJHVDPW�HKHU�JHULQJ�DXV��DEJHVHKHQ�

YRQ�GHQ�3URWHLQOHYHOQ�YRQ�3UR�&DVSDVH���VRZLH�FOHDYHG�&DVSDVH����

:LH�REHQ�GDUJHOHJW��UHVXOWLHUW�GLH�9HUZHQGXQJ�YRQ�(WRSRVLG�HEHQIDOOV�LQ�HLQHU�JHULQJHUHQ�

$EXQGDQ]�]DKOUHLFKHU�SURDSRSWRWLVFKHU�)DNWRUHQ��9HUJOHLFKW�PDQ�GLH�:LUNXQJ�YRQ�+'$&LV�

PLW�GHU�YRQ�(WRSRVLG��VR�IlOOW�DXI��GDVV�OHW]WHUH�6XEVWDQ]�HLQH�DXVJHSUlJWHUH�5HGXNWLRQ�GHU�

3URWHLQOHYHO� EHZLUNW�� REZRKO� HV� VLFK� EHL� (WRSRVLG� XP� GLH� 3RVLWLYNRQWUROOH� KDQGHOW� XQG�

GHPHQWVSUHFKHQG� PLW� HLQHP� JHJHQWHLOLJHQ� (IIHNW� ]X� UHFKQHQ� JHZHVHQ� ZlUH�� 0|JOLFKH�

*U�QGH� I�U� GLH� �EHUUDVFKHQGH� %HREDFKWXQJ� N|QQWHQ� ]�%�� LQ� GHU� $NWLYLHUXQJ� YRQ� '1$��

5HSDUDWXUSUR]HVVHQ�LQIROJH�GHU�7RSRLVRPHUDVH�,,�+HPPXQJ�RGHU�LQ�GHU�$XWRUHJXODWLRQ�GHU�

7XPRU]HOOHQ�PLW� 5HGXNWLRQ� GHU�$EXQGDQ]� SURDSRSWRWLVFKHU� )DNWRUHQ� ]X� ILQGHQ� VHLQ��'D�

MHGRFK�QDKH]X�DOOH�SURDSRSWRWLVFKHQ�3URWHLQH�JHJHQ�EHU�GHU�'062�.RQWUROOH�YHUPLQGHUW�

GHWHNWLHUEDU�VLQG��LVW�HLQ�$XVZHUWXQJV�$UWHIDNW�QLFKW�YROONRPPHQ�DXV]XVFKOLH�HQ��

$EELOGXQJ����]HLJW�GLH�3URWHLQOHYHO�GLYHUVHU�YRUUDQJLJ�DQWLDSRSWRWLVFK�ZLUNHQGHU�)DNWRUHQ�

QDFK�HLQHU�%HKDQGOXQJ�PLW�+'$&LV�XQG�(WRSRVLG��
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$EE�� ���� 1DFKZHLV� YHUVFKLHGHQHU� DQWLDSRSWRWLVFK�ZLUNHQGHU� )DNWRUHQ� DXI� 3URWHLQHEHQH� LQ�
80�8&��� QDFK� %HKDQGOXQJ�PLW� GHQ�+'$&LV�5RPLGHSVLQ� XQG�4XLVLQRVWDW� VRZLH�PLW� GHP�
=\WRVWDWLNXP�(WRSRVLG��'HU�1DFKZHLV�HUIROJWH�GXUFK�HLQHQ�$SRSWRVH�$UUD\��$OV�/|VXQJVNRQWUROOH�
IXQJLHUWH� '062�� 'LH� $EV]LVVH� ]HLJW� GLH� XQWHUVXFKWHQ� DQWLDSRSWRWLVFK� ZLUNHQGHQ� )DNWRUHQ�� 'LH�
2UGLQDWH�]HLJW�GHQ�0LWWHOZHUW�5HIHUHQ]��

,Q�hEHUHLQVWLPPXQJ�PLW� GHQ� SURDSRSWRWLVFKHQ� )DNWRUHQ� YDULLHUW� DXFK� GLH�$EXQGDQ]� GHU�

PHKUKHLWOLFK� DQWLDSRSWRWLVFK�ZLUNHQGHQ�0RGXODWRUHQ� LQ� GHU�/|VXQJVNRQWUROOH��'DV�:RUW�

„mehrheitlich<�JLOW�HV�DQ�GLHVHU�6WHOOH�]X�EHWRQHQ��GHQQ�XQWHU�GHQ�DQWLDSRSWRWLVFKHQ�)DNWRUHQ�

ILQGHQ� VLFK� DXFK� VROFKH�� GLH� SURDSRSWRWLVFKH� $VSHNWH� DXIZHLVHQ�� ZLH� ]�%�� GLH� &DWDODVH�

�*ORULHX[�	�&DOGHURQ��������RGHU�&OXVWHULQ��&XQLQ�HW�DO���������=KDQJ�HW�DO����������$XV�

GLGDNWLVFKHQ�*U�QGHQ�ZXUGHQ�VLH�MHGRFK�GHQ�DQWLDSRSWRWLVFKHQ�)DNWRUHQ�]XJHRUGQHW��

'LH�9HUVRUJXQJ�PLW�5RPLGHSVLQ� I�KUW� LQ�80�8&��� ]X� HLQHU� UHGX]LHUWHQ�$EXQGDQ]� DOOHU�

XQWHUVXFKWHQ� DQWLDSRSWRWLVFKHQ� )DNWRUHQ� PLW� $XVQDKPH� YRQ� %&/��� XQG� S���� GHUHQ�

3URWHLQOHYHO�MHGRFK�QXU�JHULQJI�JLJ�JHVWHLJHUW�ZHUGHQ��

4XLVLQRVWDW�]HLJW�lKQOLFKH�(IIHNWH�ZLH�5RPLGHSVLQ��MHGRFK�PLW�HLQLJHQ�8QWHUVFKLHGHQ�LQ�GHU�

$EXQGDQ]�EHVWLPPWHU�)DNWRUHQ��6R�ZHUGHQ�&DWDODVH��+lPR[\JHQDVH��+2����XQG���VRZLH�

SKRVSKRU\OLHUWHV� 5DG� ��� YHUPHKUW� JHELOGHW�� :lKUHQG� 4XLVLQRVWDW� GDV� 3URWHLQOHYHO� GHU�

&DWDODVH� XP� GDV� ���IDFKH� VWHLJHUW��ZLUG� GLH�%LOGXQJ� GHU� DQGHUHQ� )DNWRUHQ� QXU� PDUJLQDO�

HUK|KW��,P�GLUHNWHQ�9HUJOHLFK�YRQ�5RPLGHSVLQ�XQG�4XLVLQRVWDW�IlOOW�DXI��GDVV�4XLVLQRVWDW�

GLH�$EXQGDQ]�DQWLDSRSWRWLVFKHU�)DNWRUHQ�DXI�3URWHLQHEHQH��EHUZLHJHQG�VWlUNHU�UHGX]LHUW�DOV�

5RPLGHSVLQ��
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'LH� %HKDQGOXQJ� YRQ� 80�8&��� PLW� (WRSRVLG� I�KUW� ]X� HLQHU� DOOJHPHLQHQ� $EQDKPH� GHU�

$EXQGDQ]�DOOHU�EHWUDFKWHWHQ�)DNWRUHQ��PLW�$XVQDKPH�GHU�&DWDODVH��'DEHL�VWHLJHUW�(WRSRVLG�

GLH� $EXQGDQ]� GHU� &DWDODVH� MHGRFK� ZHQLJHU� VWDUN� DOV� 4XLVLQRVWDW�� :LH� VFKRQ� EHL� GHQ�

SURDSRSWRWLVFKHQ� )DNWRUHQ� EHREDFKWHW�� I�KUW� (WRSRVLG� VWlUNHUH� 8QWHUVFKLHGH� GHU�

3URWHLQQLYHDXV�KHUEHL� DOV� GLH�+'$&LV��(LQH�5DQJIROJH�GHU�6XEVWDQ]HQ�KLQVLFKWOLFK� LKUHU�

3RWHQ]�LQ�%H]XJ�DXI�GLH�9HUlQGHUXQJ�GHU�$EXQGDQ]HQ�Z�UGH�GHPHQWVSUHFKHQG�ZLH�IROJW�

DXVVHKHQ��(WRSRVLG�!�5RPLGHSVLQ�!�4XLVLQRVWDW��

������'LH�.RPELQDWLRQVEHKDQGOXQJ�PLW�HLQHP�3$53L�XQG�HLQHP�%(7L�YHUlQGHUW�GLH�
*HQH[SUHVVLRQ�LQ�8&&V�XQG�/77V�VWlUNHU�DOV�HLQH�(LQ]HOEHKDQGOXQJ�
3$53LV�VLQG�6XEVWDQ]HQ��GLH�GLH�5HSDUDWXU�YRQ�'1$�6FKlGHQ�YHUKLQGHUQ�XQG� LP�8&�LQ�

.RPELQDWLRQ�PLW�(3,LV�HLQH�V\QHUJLVWLVFKH�:LUNXQJ�HQWIDOWHQ��7K\�HW�DO���������&ULVFXROR�HW�

DO��� ������� 'LHVH� LVW� P|JOLFKHUZHLVH� GDUDXI� ]XU�FN]XI�KUHQ�� GDVV� GLH�

.RPELQDWLRQVEHKDQGOXQJ� GLH� ([SUHVVLRQ� YRQ�$SRSWRVHIDNWRUHQ� VWlUNHU� YHUlQGHUW� DOV� GLH�

(LQ]HOWKHUDSLH��

8P� GLHVH� +\SRWKHVH� JHQDXHU� ]X� XQWHUVXFKHQ�� ZXUGHQ� YHUVFKLHGHQH� 8&&V� XQG� LKUH�

NRUUHVSRQGLHUHQGHQ�/77V�PLW�GHP�3$53L�2ODSDULE�VRZLH�GHP�%(7L�3/;������EHKDQGHOW��

'LH�%HKDQGOXQJ�ZXUGH�VRZRKO�HLQ]HOQ�DOV�DXFK�LQ�.RPELQDWLRQ�GXUFKJHI�KUW��$QVFKOLH�HQG�

ZXUGH�PLW�+LOIH�GHU�T57�3&5�GLH�([SUHVVLRQ�YRQ�VHFKV�SUR��XQG�DQWLDSRSWRWLVFKHQ�)DNWRUHQ�

JHPHVVHQ��

$EELOGXQJ����VWHOOW�GLH�UHODWLYH�([SUHVVLRQ�GHU�SURDSRSWRWLVFKHQ�)DNWRUHQ�GDU��
�
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$EE�� ���� 'LH� %HKDQGOXQJ� PLW� 2ODSDULE� XQG� 3/;������ YHUlQGHUW� GLH� ([SUHVVLRQ� YRQ�
SURDSRSWRWLVFKHQ� )DNWRUHQ� LQ� 8&&V� XQG� NRUUHVSRQGLHUHQGHQ� /77V�� 'DUJHVWHOOW� VLQG� GLH�
)DNWRUHQ�%,'�XQG�%&/�;6��'HU�0LWWHOZHUW�ZXUGH�]XQlFKVW�PLW�GHU�([SUHVVLRQ�GHV�KRXVHNHHSLQJ�
*HQV�7%3�LQV�9HUKlOWQLV�JHVHW]W��XP�GLH�UHODWLYH�*HQH[SUHVVLRQ�]X�EHUHFKQHQ��,P�$QVFKOXVV�ZXUGH�
GLH�ILQDOH�'DUVWHOOXQJ�LQ�)RUP�HLQHV�ORJ�� IROG�FKDQJHV�PLW�6WDQGDUGDEZHLFKXQJHQ�YRUJHQRPPHQ��
'LH�'DWHQHUKHEXQJ�HUIROJWH�LQ�7ULSOLNDWHQ�QRUPDOLVLHUW�JHJHQ�HLQH�'062�.RQWUROOH��'LH�$EV]LVVH�
]HLJW� GLH� EHWUDFKWHWH� =/� VRZLH� GLH� YHUDEUHLFKWH� 6XEVWDQ]�� 'LH� 2UGLQDWH� VWHOOW� GLH� UHODWLYH�
*HQH[SUHVVLRQ�LP�9HUJOHLFK�]XU�'062�.RQWUROOH�GDU��HQWVSULFKW�HLQHP�:HUW�YRQ�����6LJQLILNDQWH�
8QWHUVFKLHGH�VLQG�PLW�
�PDUNLHUW��
� �S���������

� �S���������


� �S�����������

:LH� DXV� $EELOGXQJ� ��� KHUYRUJHKW�� I�KUW� VRZRKO� GLH� 0RQRWKHUDSLH� PLW� 2ODSDULE� RGHU�

3/;������ DOV� DXFK� GLH� NRPELQLHUWH� %HKDQGOXQJ� PLW� EHLGHQ� 6XEVWDQ]HQ� ]X�

*HQH[SUHVVLRQVYHUlQGHUXQJHQ� YRQ� SURDSRSWRWLVFKHQ� )DNWRUHQ� LQ� 8&&V� XQG� /77V�� 'LH�

LQGX]LHUWHQ�9HUlQGHUXQJHQ�VLQG�]HOOOLQLHQ��XQG�IDNWRUDEKlQJLJ�XQG�I�KUHQ�QLFKW�QXU�]X�HLQHU�

VWlUNHUHQ�%LOGXQJ�SURDSRSWRWLVFKHU�)DNWRUHQ��VRQGHUQ�DXFK�]X�HLQHU�JHULQJHUHQ�3URGXNWLRQ�

GLHVHU��

'LH�0HGLNDWLRQ�PLW�2ODSDULE�UHVXOWLHUW�LQ�HLQHU�YHUVWlUNWHQ��DEHU�DXFK�UHGX]LHUWHQ�([SUHVVLRQ�

YRQ�%,'�XQG�%&/�;6��ZREHL�GLH�KHUEHLJHI�KUWHQ�([SUHVVLRQVYHUlQGHUXQJHQ�PHKUKHLWOLFK�

JHULQJ� DXVIDOOHQ�� ,QWHUHVVDQWHUZHLVH� VFKHLQHQ� GLH� LQ� GHU� $UEHLW� XQWHUVXFKWHQ� /77V�

XQHPSILQGOLFKHU�JHJHQ�EHU�2ODSDULE�]X�VHLQ�DOV�LKUH�NRUUHVSRQGLHUHQGHQ�8&&V��ZDV�VLFK�LQ�

JHULQJHU�DXVJHSUlJWHQ�([SUHVVLRQVYHUlQGHUXQJHQ�SURDSRSWRWLVFKHU�)DNWRUHQ�]HLJW��

$QGHUV�DOV�2ODSDULE�I�KUW�3/;������LQ�GHQ�PHLVWHQ�8&&V�XQG�/77V�HLQH�JHULQJHUH�%,'��

([SUHVVLRQ�KHUEHL��ZlKUHQG�GHU�(IIHNW�DXI�GLH�([SUHVVLRQ�YRQ�%&/�;6�XQHLQKHLWOLFKHU�LVW��

,P�9HUJOHLFK�]X�2ODSDULE�LQGX]LHUW�3/;������VWlUNHUH�*HQH[SUHVVLRQVYHUlQGHUXQJHQ�YRQ�

SURDSRSWRWLVFKHQ�)DNWRUHQ��'HV�:HLWHUHQ�UHDJLHUHQ�/77V�VHQVLEOHU�DXI�3/;������DOV�DXI�

GHQ�3$53L��



(UJHEQLVVH�

���

�

�

'LH� NRPELQLHUWH� %HKDQGOXQJ� PLW� 2ODSDULE� XQG� 3/;������ NDQQ� GD]X� I�KUHQ�� GDVV� GLH�

([SUHVVLRQ� SURDSRSWRWLVFKHU� )DNWRUHQ� ZHQLJHU� VWDUN� JHGURVVHOW� ZLUG� DOV� LQIROJH� HLQHU�

0RQRWKHUDSLH��'LHV�Z�UGH�GD]X�I�KUHQ��GDVV�8&&V�XQG�/77V�VWlUNHU�]XU�$SRSWRVH�QHLJHQ��

*OHLFK]HLWLJ� NDQQ� HLQH� .RPELQDWLRQVEHKDQGOXQJ� DEHU� DXFK� ]X� HLQHU� VWlUNHUHQ� ,QGXNWLRQ�

SURDSRSWRWLVFKHU�)DNWRU�I�KUHQ�DOV�GLH�(LQ]HOLQWHUYHQWLRQ��ZDV�DQWLDSRSWRWLVFKH�7HQGHQ]HQ�

]XU�)ROJH�KlWWH��

2E�VLFK�LQ�%H]XJ�DXI�GLH�DQWLDSRSWRWLVFKHQ�)DNWRUHQ�HLQ�lKQOLFKHV�%LOG�]HLFKQHQ�OlVVW��JHEHQ�

GLH�$EELOGXQJ����XQG����SUHLV��$XV�GLGDNWLVFKHQ�*U�QGHQ�HUIROJW�GLH�9LVXDOLVLHUXQJ�GHU�

(UJHEQLVVH� LQ� ]ZHL� JHWUHQQWHQ� $EELOGXQJHQ�� GLH� VFKULIWOLFKH� (UOlXWHUXQJ� MHGRFK�

�EHUZLHJHQG�LQ�HLQHP�]XVDPPHQJHK|UHQGHQ�7H[W��
�

�

$EE�� ���� 'LH� %HKDQGOXQJ� PLW� 2ODSDULE� XQG� 3/;������ YHUlQGHUW� GLH� ([SUHVVLRQ� YRQ�
DQWLDSRSWRWLVFKHP�%&/���XQG�%&/�;/�LQ�8&&V�XQG�NRUUHVSRQGLHUHQGHQ�/77V��'HU�0LWWHOZHUW�



(UJHEQLVVH�

���

�

�

ZXUGH� ]XQlFKVW�PLW� GHU� ([SUHVVLRQ� GHV� KRXVHNHHSLQJ�*HQV� 7%3� LQV� 9HUKlOWQLV� JHVHW]W�� XP� GLH�
UHODWLYH�*HQH[SUHVVLRQ�]X�EHUHFKQHQ��,P�$QVFKOXVV�ZXUGH�GLH�ILQDOH�'DUVWHOOXQJ�LQ�)RUP�HLQHV�ORJ��
IROG�FKDQJHV�PLW�6WDQGDUGDEZHLFKXQJHQ�YRUJHQRPPHQ��'LH�'DWHQHUKHEXQJ�HUIROJWH�LQ�7ULSOLNDWHQ�
QRUPDOLVLHUW� JHJHQ� HLQH� '062�.RQWUROOH�� 'LH� $EV]LVVH� ]HLJW� GLH� EHWUDFKWHWH� =/� VRZLH� GLH�
YHUDEUHLFKWH� 6XEVWDQ]�� 'LH� 2UGLQDWH� VWHOOW� GLH� UHODWLYH�*HQH[SUHVVLRQ� LP� 9HUJOHLFK� ]XU� '062��
.RQWUROOH�GDU��HQWVSULFKW�HLQHP�:HUW�YRQ�����6LJQLILNDQWH�8QWHUVFKLHGH�VLQG�PLW�
�PDUNLHUW��
� �S���
������

� �S���������


� �S�����������
�

�

�
$EE�� ���� 'LH� %HKDQGOXQJ� PLW� 2ODSDULE� XQG� 3/;������ YHUlQGHUW� GLH� ([SUHVVLRQ� YRQ�
DQWLDSRSWRWLVFKHP�%,5&��XQG�%,5&��LQ�8&&V�XQG�NRUUHVSRQGLHUHQGHQ�/77V��'HU�0LWWHOZHUW�
ZXUGH� ]XQlFKVW�PLW� GHU� ([SUHVVLRQ� GHV� KRXVHNHHSLQJ�*HQV� 7%3� LQV� 9HUKlOWQLV� JHVHW]W�� XP� GLH�
UHODWLYH�*HQH[SUHVVLRQ�]X�EHUHFKQHQ��,P�$QVFKOXVV�ZXUGH�GLH�ILQDOH�'DUVWHOOXQJ�LQ�)RUP�HLQHV�ORJ��
IROG�FKDQJHV�PLW�6WDQGDUGDEZHLFKXQJHQ�YRUJHQRPPHQ��'LH�'DWHQHUKHEXQJ�HUIROJWH�LQ�7ULSOLNDWHQ�
QRUPDOLVLHUW� JHJHQ� HLQH� '062�.RQWUROOH�� 'LH� $EV]LVVH� ]HLJW� GLH� EHWUDFKWHWH� =/� VRZLH� GLH�
YHUDEUHLFKWH� 6XEVWDQ]�� 'LH� 2UGLQDWH� VWHOOW� GLH� UHODWLYH�*HQH[SUHVVLRQ� LP� 9HUJOHLFK� ]XU� '062��
.RQWUROOH�GDU��HQWVSULFKW�HLQHP�:HUW�YRQ�����6LJQLILNDQWH�8QWHUVFKLHGH�VLQG�PLW�
�PDUNLHUW��
� �S���
������

� �S���������


� �S�����������



(UJHEQLVVH�

���

�

�

9HUJOHLFKEDU�PLW�GHQ�.HUQDXVVDJHQ�DXV�$EELOGXQJ����YHUGHXWOLFKHQ�DXFK�GLH�'DUVWHOOXQJHQ�

��� XQG� ���� GDVV� ([SUHVVLRQVXQWHUVFKLHGH� DQWLDSRSWRWLVFKHU� )DNWRUHQ� VRZRKO� GXUFK� HLQH�

(LQ]HOEHKDQGOXQJ�PLW�2ODSDULE� RGHU� 3/;������ VRZLH� GXUFK� HLQH�.RPELQDWLRQVWKHUDSLH�

LQGX]LHUW� ZHUGHQ� N|QQHQ�� (LQ� ZHLWHUHV� 0DO� VLQG� GLH� KHUYRUJHUXIHQHQ� 9HUlQGHUXQJHQ�

]HOOOLQLHQ��XQG�IDNWRUDEKlQJLJ��

'HU�3$53L�2ODSDULE�I�KUW�VRZRKO�]X�HLQHU�VWlUNHUHQ�DOV�DXFK�]X�HLQHU�UHGX]LHUWHQ�([SUHVVLRQ�

YRQ�DQWLDSRSWRWLVFKHQ�)DNWRUHQ��,P�*URV�GHU�XQWHUVXFKWHQ�8&&V�ZHUGHQ�%&/���XQG�%,5&��

QDFK�HLQHU�%HKDQGOXQJ�PLW�2ODSDULE�YHUPLQGHUW�H[SULPLHUW��,P�)DOOH�YRQ�%,5&��XQG�%&/��

;/�LVW�GLH�5HDNWLRQ�GHU�=/�DXVJHZRJHQHU��$XIIlOOLJHUZHLVH�VSUHFKHQ�GLH�YHUVFKLHGHQHQ�=/�

XQWHUVFKLHGOLFK� VWDUN� DXI� 2ODSDULE� DQ�� 57���� /77� EHLVSLHOVZHLVH� UHDJLHUW� DXI� HLQH�

%HKDQGOXQJ�PLW�GLHVHU�6XEVWDQ]�PLW�HLQHU�GHXWOLFKHQ�5HGXNWLRQ�GHU�%,5&��([SUHVVLRQ��

,P� 9HUJOHLFK� ]X� 2ODSDULE� I�KUW� 3/;������ VWlUNHUH� ([SUHVVLRQVYHUlQGHUXQJHQ� YRQ�

DQWLDSRSWRWLVFKHQ�)DNWRUHQ�KHUEHL��'DEHL�KDQGHOW�HV�VLFK�XP�HLQH�%HREDFKWXQJ��GLH�EHUHLWV�

LP�=XVDPPHQKDQJ�PLW�GHQ�SURDSRSWRWLVFKHQ�)DNWRUHQ�JHPDFKW�ZXUGH��:HQQ�2ODSDULE�GLH�

([SUHVVLRQ�HLQHV�EHVWLPPWHQ�DQWLDSRSWRWLVFKHQ�)DNWRUV�HUK|KW��JHVFKLHKW�GLHV�LQ�GHU�5HJHO�

DXFK�GXUFK�3/;�������MHGRFK�LQ�HLQHP�VWlUNHUHQ�$XVPD���(LQ�lKQOLFKHV�0XVWHU�]HLJW�VLFK�

EHL�GHU�UHGX]LHUWHQ�([SUHVVLRQ�DQWLDSRSWRWLVFKHU�)DNWRUHQ��

'LH� NRPELQLHUWH� %HKDQGOXQJ� PLW� 2ODSDULE� XQG� 3/;������ NDQQ� GD]X� I�KUHQ�� GDVV� GLH�

([SUHVVLRQ� DQWLDSRSWRWLVFKHU� )DNWRUHQ� VWlUNHU� JHPLOGHUW� ZLUG� DOV� QDFK� HLQHU�

(LQ]HOEHKDQGOXQJ�� *OHLFK]HLWLJ� NDQQ� HV� DEHU� DXFK� GD]X� NRPPHQ�� GDVV� HLQH�

.RPELQDWLRQVEHKDQGOXQJ�GLH�([SUHVVLRQ� DQWLDSRSWRWLVFKHU� )DNWRUHQ�QLFKW� YHUlQGHUW� RGHU�

VRJDU�VWlUNHU�VHQNW��DOV�HV�GLH�(LQ]HOEHKDQGOXQJ�WXW��

$OOHV� LQ�DOOHP�I�KUW� HLQH�.RPELQDWLRQVEHKDQGOXQJ�YRQ�2ODSDULE�PLW�3/;������ ]X�HLQHU�

YHUULQJHUWHQ�([SUHVVLRQ�YRQ�DQWLDSRSWRWLVFKHQ�)DNWRUHQ�XQG�HLQHU�JHVWHLJHUWHQ�([SUHVVLRQ�

YRQ�SURDSRSWRWLVFKHQ�)DNWRUHQ��(LQH�.RPELQDWLRQVEHKDQGOXQJ�ZLUNW��EHUZLHJHQG�SRWHQWHU�

DOV�HLQH�(LQ]HOEHKDQGOXQJ��

����'LH�+HPPXQJ�XQG�GHU�.QRFNGRZQ�YRQ�+'$&V�I�KUHQ�]X�=HOOWRG�LQ�)RUP�HLQHU�
0LVFKXQJ�DXV�$SRSWRVH�XQG�1HNURVH�

������+'$&LV�I�KUHQ�LP�8&�]X�=HOOWRG�LQ�)RUP�YRQ�$SRSWRVH�XQG�1HNURVH�
'LH� YRUDE� SUlVHQWLHUWHQ� $EELOGXQJHQ� KDEHQ� JH]HLJW�� GDVV� +'$&LV� GLH� ([SUHVVLRQ�

YHUVFKLHGHQVWHU� SUR�� XQG� DQWLDSRSWRWLVFKHU� )DNWRUHQ� YHUlQGHUQ�� ,P� :HLWHUHQ� VROOWH�

XQWHUVXFKW�ZHUGHQ��LQ�ZHOFKHU�=HOOWRGIRUP�GLHVH�9HUlQGHUXQJHQ�P�QGHQ��



(UJHEQLVVH�

���

�

�

'D]X�ZXUGHQ�GLH�8&&V�90�&8%���XQG�80�8&��� VRZLH�GLH�.RQWUROO�=/�+%/$.�PLW�

5RPLGHSVLQ� XQG� 4XLVLQRVWDW� EHKDQGHOW�� ,P� $QVFKOXVV� ZXUGHQ� GXUFKIOXVV]\WRPHWULVFKH�

0HVVXQJHQ�GXUFKJHI�KUW�XQG�VR�GLH�=HOOWRGIRUP�EHXUWHLOW��

'LH�(UJHEQLVVH�VLQG�GHQ�$EELOGXQJHQ����ELV����]X�HQWQHKPHQ��
�
�

�
$EE������'XUFKIOXVV]\WRPHWULVFKH�=HOOWRGDQDO\VH�GHU�.RQWUROO�=/�+%/$.�QDFK�%HKDQGOXQJ�
PLW�GHQ�+'$&LV�5RPLGHSVLQ�XQG�4XLVLQRVWDW��'LH�/|VXQJVNRQWUROOH� LVW�'062��,Q�GHU�REHUHQ�
5HLKH�ZHUGHQ�MHZHLOV�GLH�5RKGDWHQ�GDUJHVWHOOW��,P�8KU]HLJHUVLQQ�DXVJHKHQG�YRQ�OLQNV�REHQ�ILQGHQ�
VLFK�� 1HNURVH�� 6SlWDSRSWRVH�� )U�KDSRSWRVH�� YLWDOH� =HOOHQ�� 1DFK� GHP� *DWLQJ� ZXUGH� HLQ�
%DONHQGLDJUDPP�DQJHIHUWLJW��'LH�$EV]LVVH� ]HLJW� GDV�0HGLNDPHQW��PLW� GHP�GLH�=HOOHQ� EHKDQGHOW�
ZXUGHQ��'LH�2UGLQDWH�]HLJW�GHQ�$QWHLO�GHU�=HOOHQ�LQ�3UR]HQW�LQ�$EKlQJLJNHLW�YRQ�GHU�=HOOWRGIRUP��
(V�KDQGHOW�VLFK�XP�HLQH�UHSUlVHQWDWLYH�'DUVWHOOXQJ�YRQ�LQVJHVDPW�GUHL�XQDEKlQJLJ�GXUFKJHI�KUWHQ�
9HUVXFKHQ��'LH�JHQDXHQ�3UR]HQWDQJDEHQ�VLQG�QHEHQ�GHP�%DONHQGLDJUDPP�]X�ILQGHQ��

$EELOGXQJ� ��� ]HLJW�� GDVV� GLH� +'$&LV� 5RPLGHSVLQ� XQG� 4XLVLQRVWDW� LQ� GHU� .RQWUROO�=/�

+%/$.�ZHQLJ�=HOOWRG�LQGX]LHUHQ��1DFK�HLQHU�%HKDQGOXQJ�PLW�5RPLGHSVLQ�LVW�GHU�*UR�WHLO�

GHU� =HOOHQ� ������� ��� OHEHQGLJ�� 1XU� HLQ� NOHLQHU� $QWHLO� JHKW� GXUFK� 1HNURVH� ��� ��� RGHU�

$SRSWRVH���������]XJUXQGH��4XLVLQRVWDW�ZLUNW�LP�9HUJOHLFK�]X�5RPLGHSVLQ�ZHQLJHU�SRWHQW��

6R�EOHLEHQ�QDFK�HLQHU�%HKDQGOXQJ�UXQG������GHU�EHKDQGHOWHQ�=HOOHQ�YLWDO��ZDV�PLW�GHP�:HUW�

LQ�GHU�'062�.RQWUROOH�YHUJOHLFKEDU�LVW��



(UJHEQLVVH�

���

�

�

�

�
�
$EE������'XUFKIOXVV]\WRPHWULVFKH�=HOOWRGDQDO\VH�GHU�8&&�90�&8%���QDFK�%HKDQGOXQJ�PLW�
GHQ�+'$&LV�5RPLGHSVLQ�XQG�4XLVLQRVWDW��'LH�/|VXQJVNRQWUROOH�LVW�'062��,Q�GHU�REHUHQ�5HLKH�
ZHUGHQ�MHZHLOV�GLH�5RKGDWHQ�GDUJHVWHOOW��,P�8KU]HLJHUVLQQ�DXVJHKHQG�YRQ�OLQNV�REHQ�ILQGHQ�VLFK��
1HNURVH��6SlWDSRSWRVH��)U�KDSRSWRVH��YLWDOH�=HOOHQ��1DFK�GHP�*DWLQJ�ZXUGH�HLQ�%DONHQGLDJUDPP�
DQJHIHUWLJW��'LH�$EV]LVVH�]HLJW�GDV�0HGLNDPHQW��PLW�GHP�GLH�=HOOHQ�EHKDQGHOW�ZXUGHQ��'LH�2UGLQDWH�
]HLJW�GHQ�$QWHLO�GHU�=HOOHQ�LQ�3UR]HQW�LQ�$EKlQJLJNHLW�YRQ�GHU�=HOOWRGIRUP��(V�KDQGHOW�VLFK�XP�HLQH�
UHSUlVHQWDWLYH�'DUVWHOOXQJ�YRQ�LQVJHVDPW�GUHL�XQDEKlQJLJ�GXUFKJHI�KUWHQ�9HUVXFKHQ��'LH�JHQDXHQ�
3UR]HQWDQJDEHQ�VLQG�QHEHQ�GHP�%DONHQGLDJUDPP�]X�ILQGHQ��

5RPLGHSVLQ�ZLUNW�LQ�GHU�8&&�90�&8%���HWZDV�SRWHQWHU�DOV�LQ�+%/$.��'HU�*UR�WHLO�GHU�

=HOOHQ�EOHLEW�DEHU�DXFK�KLHU�OHEHQGLJ��(LQH�%HKDQGOXQJ�PLW�5RPLGHSVLQ�I�KUW�LQ�90�&8%��

�� ]X� =HOOWRG� LQ� )RUP� HLQHU�0LVFKXQJ� DXV� $SRSWRVH� XQG� 1HNURVH�� 'DEHL� �EHUZLHJW� GHU�

QHNURWLVFKH�$QWHLO���������GLH�DSRSWRWLVFKH�%HWHLOLJXQJ����������'LH�PHLVWHQ�DSRSWRWLVFKHQ�

=HOOHQ�EHILQGHQ�VLFK�LQ�GHU�6SlWDSRSWRVH����������$QDORJ�]X�GHQ�%HREDFKWXQJHQ�LQ�+%/$.��

O|VW�4XLVLQRVWDW� DXFK� LQ�90�&8%���NDXP�=HOOWRG� DXV��'LH�:LUNXQJ�YRQ�4XLVLQRVWDW� LVW�

HUQHXW�PLW�GHP�(IIHNW�GHU�'062�.RQWUROOH�YHUJOHLFKEDU��



(UJHEQLVVH�

���

�

�

�

�
�
$EE������'XUFKIOXVV]\WRPHWULVFKH�=HOOWRGDQDO\VH�GHU�8&&�80�8&���QDFK�%HKDQGOXQJ�PLW�
GHQ�+'$&LV�5RPLGHSVLQ�XQG�4XLVLQRVWDW��'LH�/|VXQJVNRQWUROOH�LVW�'062��,Q�GHU�REHUHQ�5HLKH�
ZHUGHQ�MHZHLOV�GLH�5RKGDWHQ�GDUJHVWHOOW��,P�8KU]HLJHUVLQQ�DXVJHKHQG�YRQ�OLQNV�REHQ�ILQGHQ�VLFK��
1HNURVH��6SlWDSRSWRVH��)U�KDSRSWRVH��YLWDOH�=HOOHQ��1DFK�GHP�*DWLQJ�ZXUGH�HLQ�%DONHQGLDJUDPP�
DQJHIHUWLJW��'LH�$EV]LVVH�]HLJW�GDV�0HGLNDPHQW��PLW�GHP�GLH�=HOOHQ�EHKDQGHOW�ZXUGHQ��'LH�2UGLQDWH�
]HLJW�GHQ�$QWHLO�GHU�=HOOHQ�LQ�3UR]HQW�LQ�$EKlQJLJNHLW�YRQ�GHU�=HOOWRGIRUP��(V�KDQGHOW�VLFK�XP�HLQH�
UHSUlVHQWDWLYH�'DUVWHOOXQJ�YRQ�LQVJHVDPW�GUHL�XQDEKlQJLJ�GXUFKJHI�KUWHQ�9HUVXFKHQ��'LH�JHQDXHQ�
3UR]HQWDQJDEHQ�VLQG�QHEHQ�GHP�%DONHQGLDJUDPP�]X�ILQGHQ��

5RPLGHSVLQ�ZLUNW� LQ�80�8&���SRWHQWHU�=HOOWRG� LQGX]LHUHQG�DOV� LQ�GHU�8&&�90�&8%���

RGHU�GHU�.RQWUROO�=/�+%/$.��1DFK�HLQHU�%HKDQGOXQJ�PLW�5RPLGHSVLQ�VLQG�UXQG������GHU�

=HOOHQ�GXUFK�1HNURVH�]XJUXQGH�JHJDQJHQ��OHGLJOLFK�����GXUFK�DSRSWRWLVFKH�3UR]HVVH��'LH�

:LUNXQJ�YRQ�4XLVLQRVWDW�LVW�]XP�ZLHGHUKROWHQ�0DO�JHULQJ��4XLVLQRVWDW�I�KUW�LQ�80�8&���

]X�HLQHU�0LVFKXQJ�DXV�QHNURWLVFKHP���������XQG�DSRSWRWLVFKHP���������=HOOWRG��

=XVDPPHQIDVVHQG� OlVVW� VLFK� VDJHQ�� GDVV� 5RPLGHSVLQ� LQ� GHQ� XQWHUVXFKWHQ� 8&&V� XQG� LQ�

+%/$.�SRWHQWHU�ZLUNW�DOV�4XLVLQRVWDW��1DFK�HLQHU�%HKDQGOXQJ�PLW�5RPLGHSVLQ�VWHUEHQ�GLH�

=HOOHQ�GXUFK�HLQH�0LVFKXQJ�DXV�$SRSWRVH�XQG�1HNURVH��5RPLGHSVLQ�ZHLVW�LQ�GHU�.RQWUROO��

=/�+%/$.�QXU�JHULQJH�(IIHNWH�DXI��ZlKUHQG�HV�LQ�GHU�8&&�80�8&���DP�SRWHQWHVWHQ�GHQ�

=HOOWRG� LQGX]LHUW��'LH�]\WRWR[LVFKH�:LUNXQJ�YRQ�4XLVLQRVWDW� LVW��EHUZLHJHQG�PLW�GHU�GHU�

'062�.RQWUROOH�YHUJOHLFKEDU��



(UJHEQLVVH�

���

�

�

������'HU�NRPELQLHUWH�.QRFNGRZQ�YRQ�+'$&��XQG���LQGX]LHUW�SRWHQWHU�GHQ�=HOOWRG�
DOV�HLQ�DOOHLQLJHU�.QRFNGRZQ�
1DFKGHP� HLQH� HLQJHKHQGH� ([SORUDWLRQ� GHU� GXUFK� +'$&LV� LQGX]LHUWHQ� =HOOWRGIRUPHQ�

VWDWWJHIXQGHQ� KDW�� EHVWDQG� LP� :HLWHUHQ� GLH� )UDJH�� RE� HLQ� VL51$� YHUPLWWHOWHU� +'$&��

.QRFNGRZQ�]X�lKQOLFKHQ�5HVXOWDWHQ�I�KUHQ�Z�UGH��8P�GLHV�]X�SU�IHQ��ZXUGHQ�GLH�8&&V�

90�&8%���XQG�80�8&���VRZLH�GLH�.RQWUROO�=/�+%/$.�PLW�+'$&�VL51$�EHKDQGHOW��

ZDV� LQ� GHP� .QRFNGRZQ� YRQ� +'$&��� �� RGHU� �� UHVXOWLHUWH�� =XVlW]OLFK� HUIROJWH� GHU�

NRPELQLHUWH�.QRFNGRZQ� YRQ�+'$&� �� XQG� ��� ,P�$QVFKOXVV� DQ� GLH�%HKDQGOXQJ�ZXUGHQ�

GXUFKIOXVV]\WRPHWULVFKH� 0HVVXQJHQ� GXUFKJHI�KUW�� GHUHQ� (UJHEQLVVH� VLFK� LQ� GHQ�

$EELOGXQJHQ����ELV����ZLHGHUILQGHQ��

�



(UJHEQLVVH�

���
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�

$EE������'XUFKIOXVV]\WRPHWULVFKH�=HOOWRGDQDO\VH�GHU�.RQWUROO�=/�+%/$.�QDFK�%HKDQGOXQJ�
PLW�GHQ�+'$&�VL51$��'LH�%HKDQGOXQJ�I�KUWH�]X�HLQHP�.QRFNGRZQ�YRQ�+'$&������RGHU���VRZLH�
]X�HLQHP�NRPELQLHUWHQ�.QRFNGRZQ�YRQ�+'$&��XQG����$OV�.RQWUROOH�GLHQWH�VL51$�FWUO��'LH�REHUH�
5HLKH�]HLJW�MHZHLOV�GLH�5RKGDWHQ��,P�8KU]HLJHUVLQQ�DXVJHKHQG�YRQ�OLQNV�REHQ�ILQGHQ�VLFK��1HNURVH��
6SlWDSRSWRVH��)U�KDSRSWRVH��YLWDOH�=HOOHQ��1DFK�GHP�*DWLQJ�ZXUGH�HLQ�%DONHQGLDJUDPP�DQJHIHUWLJW��
'LH�$EV]LVVH�]HLJW�GDV�0HGLNDPHQW��PLW�GHP�GLH�=HOOHQ�EHKDQGHOW�ZXUGHQ��'LH�2UGLQDWH�]HLJW�GHQ�
$QWHLO� GHU� =HOOHQ� LQ� 3UR]HQW� LQ� $EKlQJLJNHLW� YRQ� GHU� =HOOWRGIRUP�� (V� KDQGHOW� VLFK� XP� HLQH�
UHSUlVHQWDWLYH�'DUVWHOOXQJ�YRQ�LQVJHVDPW�GUHL�XQDEKlQJLJ�GXUFKJHI�KUWHQ�9HUVXFKHQ��'LH�JHQDXHQ�
3UR]HQWDQJDEHQ�VLQG�QHEHQ�GHP�%DONHQGLDJUDPP�]X�ILQGHQ��

$EELOGXQJ����]HLJW��GDVV�HLQ�+'$&�.QRFNGRZQ�LQ�GHU�.RQWUROO�=/�+%/$.�]XP�=HOOWRG�

I�KUW�� ,Q� $EKlQJLJNHLW� YRQ� GHU� +'$&�� GLH� YRQ� GHP� .QRFNGRZQ� EHWURIIHQ� LVW�� ZLUG�

XQWHUVFKLHGOLFK�KlXILJ�GHU�=HOOWRG�DXVJHO|VW��6R�I�KUHQ�GHU�.QRFNGRZQ�YRQ�+'$&��VRZLH�

GHU� NRPELQLHUWH�.QRFNGRZQ�YRQ�+'$&�� XQG� �� DP� VWlUNVWHQ� GHQ� =HOOWRG� KHUEHL��'DEHL�

JHKHQ�GLH�=HOOHQ�YRUUDQJLJ�GXUFK�1HNURVH�XQG�]X�HLQHP�JHULQJHQ�$QWHLO�DXFK�DSRSWRWLVFK�

]XJUXQGH��:LH�DXV�$EELOGXQJ����KHUYRUJHKW��I�KUW�HLQ�+'$&�.QRFNGRZQ�LQ�GHU�.RQWUROO��

=/�+%/$.�]X�NHLQHU�ZHVHQWOLFK�K|KHUHQ�=HOOWRGUDWH�DOV�LQ�GHU�XQEHKDQGHOWHQ�.RQWUROOH��
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�
$EE������'XUFKIOXVV]\WRPHWULVFKH�=HOOWRGDQDO\VH�GHU�8&&�90�&8%���QDFK�%HKDQGOXQJ�PLW�
GHQ�+'$&�VL51$��'LH�%HKDQGOXQJ�I�KUWH�]X�HLQHP�.QRFNGRZQ�YRQ�+'$&������RGHU���VRZLH�]X�
HLQHP�NRPELQLHUWHQ�.QRFNGRZQ�YRQ�+'$&��XQG����$OV�.RQWUROOH�GLHQWH� VL51$�FWUO��'LH�REHUH�
5HLKH�]HLJW�MHZHLOV�GLH�5RKGDWHQ��,P�8KU]HLJHUVLQQ�DXVJHKHQG�YRQ�OLQNV�REHQ�ILQGHQ�VLFK��1HNURVH��
6SlWDSRSWRVH��)U�KDSRSWRVH��YLWDOH�=HOOHQ��1DFK�GHP�*DWLQJ�ZXUGH�HLQ�%DONHQGLDJUDPP�DQJHIHUWLJW��
'LH�$EV]LVVH�]HLJW�GDV�0HGLNDPHQW��PLW�GHP�GLH�=HOOHQ�EHKDQGHOW�ZXUGHQ��'LH�2UGLQDWH�]HLJW�GHQ�
$QWHLO� GHU� =HOOHQ� LQ� 3UR]HQW� LQ� $EKlQJLJNHLW� YRQ� GHU� =HOOWRGIRUP�� (V� KDQGHOW� VLFK� XP� HLQH�
UHSUlVHQWDWLYH�'DUVWHOOXQJ�YRQ�LQVJHVDPW�GUHL�XQDEKlQJLJ�GXUFKJHI�KUWHQ�9HUVXFKHQ��'LH�JHQDXHQ�
3UR]HQWDQJDEHQ�VLQG�QHEHQ�GHP�%DONHQGLDJUDPP�]X�ILQGHQ��

(LQ�+'$&�.QRFNGRZQ� I�KUW� DXFK� LQ� GHU�8&&�90�&8%��� ]X� =HOOWRG��+LHU�ZLUNHQ� GHU�

.QRFNGRZQ�YRQ�+'$&��XQG�GHU�NRPELQLHUWH�.QRFNGRZQ�YRQ�+'$&��XQG���DP�VWlUNVWHQ��

'LH� JHULQJVWH� =HOOWRG�LQGX]LHUHQGH� :LUNXQJ� KDW� GHU� .QRFNGRZQ� YRQ� +'$&��� 'HU�

JOHLFK]HLWLJH�.QRFNGRZQ�YRQ�+'$&��XQG�+'$&��I�KUW�YRUUDQJLJ�]XU�1HNURVH��HLQ�7HLO�
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GHU�=HOOHQ�VWLUEW�MHGRFK�DXFK�GXUFK�$SRSWRVH��'DEHL�EHILQGHW�VLFK�HLQH�YHUJOHLFKEDUH�$Q]DKO�

DQ�=HOOHQ�LQ�GHU�)U�K��XQG�6SlWDSRSWRVH��

�

�
$EE������'XUFKIOXVV]\WRPHWULVFKH�=HOOWRGDQDO\VH�GHU�8&&�80�8&���QDFK�%HKDQGOXQJ�PLW�
GHQ�+'$&�VL51$��'LH�%HKDQGOXQJ�I�KUWH�]X�HLQHP�.QRFNGRZQ�YRQ�+'$&������RGHU���VRZLH�]X�
HLQHP�NRPELQLHUWHQ�.QRFNGRZQ�YRQ�+'$&��XQG����$OV�.RQWUROOH�GLHQWH� VL51$�FWUO��'LH�REHUH�
5HLKH�]HLJW�MHZHLOV�GLH�5RKGDWHQ��,P�8KU]HLJHUVLQQ�DXVJHKHQG�YRQ�OLQNV�REHQ�ILQGHQ�VLFK��1HNURVH��
6SlWDSRSWRVH��)U�KDSRSWRVH��YLWDOH�=HOOHQ��1DFK�GHP�*DWLQJ�ZXUGH�HLQ�%DONHQGLDJUDPP�DQJHIHUWLJW��
'LH�$EV]LVVH�]HLJW�GDV�0HGLNDPHQW��PLW�GHP�GLH�=HOOHQ�EHKDQGHOW�ZXUGHQ��'LH�2UGLQDWH�]HLJW�GHQ�
$QWHLO� GHU� =HOOHQ� LQ� 3UR]HQW� LQ� $EKlQJLJNHLW� YRQ� GHU� =HOOWRGIRUP�� (V� KDQGHOW� VLFK� XP� HLQH�
UHSUlVHQWDWLYH�'DUVWHOOXQJ�YRQ�LQVJHVDPW�GUHL�XQDEKlQJLJ�GXUFKJHI�KUWHQ�9HUVXFKHQ��'LH�JHQDXHQ�
3UR]HQWDQJDEHQ�VLQG�QHEHQ�GHP�%DONHQGLDJUDPP�]X�ILQGHQ��

$QDORJ�]X�+%/$.�XQG�90�&8%����ZLUNW�GHU�NRPELQLHUWH�.QRFNGRZQ�YRQ�+'$&��XQG���

DXFK�LQ�80�8&���DP�HIIHNWLYVWHQ�]HOOWRGI|UGHUQG��'HU�=HOOWRG�LVW�DEHUPDOV�JHNHQQ]HLFKQHW�
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GXUFK� HLQH� 0LVFKXQJ� DXV� 1HNURVH� XQG� $SRSWRVH�� ZREHL� GLH� PHLVWHQ� =HOOHQ� QHNURWLVFK�

XQWHUJHKHQ�� $P� ZHQLJVWHQ� ZLUNVDP� LQ� %H]XJ� DXI� GHQ� =HOOWRG� LVW� GHU� .QRFNGRZQ� YRQ�

+'$&���

'HU�NRPELQLHUWH�.QRFNGRZQ�YRQ�+'$&���XQG�+'$&��I�KUW�LQ�DOOHQ�EHWUDFKWHWHQ�=/�DP�

SRWHQWHVWHQ�]X�=HOOWRG��8&&V�VFKHLQHQ�DXI�HLQHQ�+'$&�.QRFNGRZQ�VHQVLWLYHU�]X�UHDJLHUHQ�

DOV�HV�GLH�.RQWUROO�=/�+%/$.�WXW��'LHV�XQWHUVWUHLFKW�GLH�%HGHXWXQJ�GHV�=XVDPPHQVSLHOV�

YRQ�+'$&��XQG���I�U�GLH�(QWVWHKXQJ�XQG�GDV�:DFKVWXP�GHV�8&��

'DVV�GHU�.QRFNGRZQ�]XYRU�JHQDQQWHU�+'$&V�JHJO�FNW�LVW�XQG�GLH�DXIJH]HLJWHQ�'DWHQ�GDPLW�

DXVVDJHNUlIWLJ�VLQG��OlVVW�VLFK�DQKDQG�YRQ�$EELOGXQJ����EHZHLVHQ��
�

�
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�
$EE������1DFKZHLV��EHU�GHQ�HUIROJUHLFKHQ�(LQ]HO�.QRFNGRZQ�YRQ�+'$&�����XQG���VRZLH��EHU�
GHQ�NRPELQLHUWHQ�.QRFNGRZQ�YRQ�+'$&��XQG���PLWWHOV�+'$&�VL51$� LQ�GHU�.RQWUROO�=/�
+%/$.�VRZLH�LQ�GHQ�8&&V�90�&8%���XQG�80�8&����'LH�REHUVWH�$EELOGXQJ�]HLJW�GHQ�(LQ]HO��
.QRFNGRZQ� YRQ�+'$&�� VRZLH� GHQ� NRPELQLHUWHQ�.QRFNGRZQ� YRQ�+'$&�� XQG� ��� 'LH�PLWWOHUH�
$EELOGXQJ� JHKW� DXI� GHQ�(LQ]HO�.QRFNGRZQ�YRQ�+'$&��XQG� GHQ� NRPELQLHUWHQ�.QRFNGRZQ�YRQ�
+'$&��XQG���HLQ��'LH�XQWHUVWH�$EELOGXQJ�QLPPW�GHQ�.QRFNGRZQ�YRQ�+'$&��LQ�GHQ�)RNXV��'LH�
$EV]LVVH� ]HLJW� GLH� EHWUDFKWHWH� =/� VRZLH� GLH� YHUDEUHLFKWH� +'$&�VL51$��'LH�2UGLQDWH� VWHOOW� GLH�
UHODWLYH� *HQH[SUHVVLRQ� GDU�� 'HU� EHVVHUHQ� 'DUVWHOOXQJ� KDOEHU� ZXUGH� DXI� GLH� %H]HLFKQXQJ� YRQ�
6WDQGDUGDEZHLFKXQJHQ�YHU]LFKWHW��
�
�
������'LH�%LOGXQJ�YRQ�'1$�'RSSHOVWUDQJEU�FKHQ��'6%V��LVW�DQ�GHU�=HOOWRGLQGXNWLRQ�
LP�8&�EHWHLOLJW�
:LH�LP�YRUKHULJHQ�7H[WDEVFKQLWW�HUOlXWHUW��I�KUWH�GHU�VL51$�YHUPLWWHOWH�+'$&�.QRFNGRZQ�

LP�8&� ]XP�=HOOWRG� LQ� )RUP� YRQ�$SRSWRVH� XQG�1HNURVH��'D� GLH�%LOGXQJ� YRQ�'6%V� LQ�

$SRSWRVH�UHVXOWLHUHQ�NDQQ��JDOW�HV�]X�XQWHUVXFKHQ��RE�GHU�IHVWJHVWHOOWH�=HOOWRG�LQ�+%/$.�

XQG�8&&V�GXUFK�GLH�,QGXNWLRQ�YRQ�'6%V�DXVJHO|VW�ZXUGH��

8P�GHP�QDFK]XJHKHQ��ZXUGHQ�GLH�8&&V�90�&8%���XQG�80�8&���VRZLH�GLH�.RQWUROO��

=/�+%/$.�PLW�+'$&�VL51$�EHKDQGHOW��GLH�]X�HLQHP�.QRFNGRZQ�YRQ�+'$&�����RGHU���

VRZLH�]X�HLQHP�NRPELQLHUWHQ�.QRFNGRZQ�YRQ�+'$&��XQG���I�KUWH��,P�$QVFKOXVV�ZXUGHQ�

GLH� =/� PLW� HLQHP� )OXRUHV]HQ]�PDUNLHUWHQ� $QWLN|USHU� DQJHIlUEW� XQG� XQWHU� HLQHP�

)OXRUHV]HQ]PLNURVNRS� XQWHUVXFKW�� 0LWKLOIH� YRQ� '$3,� NRQQWHQ� GLH� =HOONHUQH� GDUJHVWHOOW�

ZHUGHQ��=XU�,GHQWLIL]LHUXQJ�YRQ�'6%V�ZXUGH�\+�$;�YHUZHQGHW��

'LH�(UJHEQLVVH�VLQG�LQ�GHQ�$EELOGXQJHQ����ELV����GDUJHVWHOOW��
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$EE������1DFKZHLV�YRQ�'6%V�XQG�=HOONHUQHQ�LQ�+%/$.�QDFK�HLQHU�%HKDQGOXQJ�PLW�+'$&��
VL51$��'DUJHVWHOOW�VLQG�YHUVFKLHGHQH�$XIQDKPHQ�QDFK�)OXRUHV]HQ]IlUEXQJ�PLW�'$3,��EODX��VRZLH�
phosphoryliertem ´H2AX (grün) und deren Überlagerung (0(5*(��� 'LH� %HKDQGOXQJ� I�KUWH� ]X�
HLQHP�.QRFNGRZQ�YRQ�+'$&������RGHU���VRZLH�]X�HLQHP�NRPELQLHUWHQ�.QRFNGRZQ�YRQ�+'$&��
XQG����'LH�%LOGHU�ZXUGHQ�LQ�HLQHU�YLHUIDFKHQ�9HUJU|�HUXQJ�DXIJHQRPPHQ��'HU�LQ�GHU�$EELOGXQJ�URW�
KHUYRUJHKREHQH�0D�VWDE�HQWVSULFKW�LQ�VHLQHU�YROOHQ�/lQJH�������0LNURPHWHU���P���

(LQ� +'$&�.QRFNGRZQ� I�KUW� LQ� GHU� .RQWUROO�=/� +%/$.� ]X� 9HUlQGHUXQJHQ� GHU�

=HOONHUQDQ]DKO�VRZLH�]XU�%LOGXQJ�YRQ�'6%V��'LH�$XVZLUNXQJHQ�GHV�.QRFNGRZQV�YDULLHUHQ�

MH�QDFKGHP��ZHOFKH�+'$&�EHWURIIHQ�LVW��,Q�GHU�.RQWUROOJUXSSH�VLQG�GLH�PHLVWHQ�=HOONHUQH�

VLFKWEDU��ZlKUHQG�GLH�=HOONHUQDQ]DKO� QDFK� HLQHP�NRPELQLHUWHQ�.QRFNGRZQ�YRQ�+'$&��

XQG���DP�JHULQJVWHQ�DXVIlOOW��'LH�PHLVWHQ�'6%V� ODVVHQ�VLFK�QDFK�HLQHP�.QRFNGRZQ�YRQ�
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+'$&��GHWHNWLHUHQ��ZlKUHQG�QDFK�HLQHU�%HKDQGOXQJ�PLW�+'$&��VL51$�GLH�JHULQJVWH�=DKO�

YRQ�'6%V�QDFKJHZLHVHQ�ZLUG��

'LH� (UJHEQLVVH� GHXWHQ� GDUDXI� KLQ�� GDVV� GLH� +'$&�7\SHQ� LQ� GHU� .RQWUROO�=/� +%/$.�

VSH]LILVFKH�)XQNWLRQHQ�]X�HUI�OOHQ�KDEHQ��6R�VFKHLQW�+'$&��EHLVSLHOVZHLVH�HLQH�ZLFKWLJH�

5ROOH�LQ�GHU�5HSDUDWXU�YRQ�'6%V�HLQ]XQHKPHQ��

�

�
$EE�� ���� 1DFKZHLV� YRQ� '6%V� XQG� =HOONHUQHQ� LQ� 90�&8%��� QDFK� HLQHU� %HKDQGOXQJ� PLW�
+'$&�VL51$��'DUJHVWHOOW�VLQG�YHUVFKLHGHQH�$XIQDKPHQ�QDFK�)OXRUHV]HQ]IlUEXQJ�PLW�'$3,��EODX��
sowie phosphoryliertem ´H2AX (grün) und deren Überlagerung (0(5*(���'LH�%HKDQGOXQJ�I�KUWH�
]X�HLQHP�.QRFNGRZQ�YRQ�+'$&������RGHU���VRZLH�]X�HLQHP�NRPELQLHUWHQ�.QRFNGRZQ�YRQ�+'$&��
XQG����'LH�%LOGHU�ZXUGHQ�LQ�HLQHU�YLHUIDFKHQ�9HUJU|�HUXQJ�DXIJHQRPPHQ��'HU�LQ�GHU�$EELOGXQJ�URW�
KHUYRUJHKREHQH�0D�VWDE�HQWVSULFKW�LQ�VHLQHU�YROOHQ�/lQJH��������P��
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$XFK� LQ� GHU� 8&&� 90�&8%��� I�KUW� HLQ� +'$&�.QRFNGRZQ� ]X� 9HUlQGHUXQJHQ� GHU�

=HOONHUQDQ]DKO�XQG�]XU�(QWVWHKXQJ�YRQ�'6%V�� ,Q�90�&8%���VLQG�GLH�PHLVWHQ�=HOONHUQH�

QDFK�HLQHU�%HKDQGOXQJ�PLW�+'$&���RGHU�+'$&��VL51$�VLFKWEDU�� ,Q�hEHUHLQVWLPPXQJ�

PLW�+%/$.�LVW�GLH�QLHGULJVWH�=HOONHUQDQ]DKO�DXFK�LQ�90�&8%���QDFK�GHP�NRPELQLHUWHQ�

.QRFNGRZQ�YRQ�+'$&��XQG���VLFKWEDU��'LH�PHLVWHQ�'6%V�WUHWHQ�QDFK�GHP�.QRFNGRZQ�YRQ�

+'$&��DXI��'LH�JHULQJVWH�$Q]DKO�YRQ�'6%V�LVW�QDFK�GHP�NRPELQLHUWHQ�.QRFNGRZQ�YRQ�

+'$&��XQG���HUNHQQEDU��
�

$EE������1DFKZHLV�YRQ�'6%V�XQG�=HOONHUQHQ�LQ�80�8&���QDFK�HLQHU�%HKDQGOXQJ�PLW�+'$&��
VL51$��'DUJHVWHOOW� VLQG� YHUVFKLHGHQH� $XIQDKPHQ� QDFK� ]\WRFKHPLVFKHU� )OXRUHV]HQ]IlUEXQJ� PLW�
'$3,��EODX��VRZLH�SKRVSKRU\OLHUWHP�´H2AX (grün) und�GHUHQ�hEHUODJHUXQJ��0(5*(���80�8&���
ZXUGH� ]XYRU� PLW� +'$&�VL51$� EHKDQGHOW�� 'LH� %HKDQGOXQJ� I�KUWH� ]X� HLQHP� .QRFNGRZQ� YRQ�
+'$&������XQG���VRZLH�HLQHP�NRPELQLHUWHQ�.QRFNGRZQ�YRQ�+'$&��XQG����'LH�%LOGHU�ZXUGHQ�LQ�
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HLQHU�YLHUIDFKHQ�9HUJU|�HUXQJ�DXIJHQRPPHQ��'HU�LQ�GHU�$EELOGXQJ�URW�KHUYRUJHKREHQH�0D�VWDE�
HQWVSULFKW�LQ�VHLQHU�YROOHQ�/lQJH��������P��

9HUJOHLFKEDU�PLW�GHU�.RQWUROO�=/�+%/$.�XQG�GHU�8&&�90�&8%���WUHWHQ�DXFK�LQ�80��

8&���QDFK�HLQHU�%HKDQGOXQJ�PLW�+'$&�VL51$�'6%V�XQG�HLQH�YHUlQGHUWH�=HOONHUQDQ]DKO�

DXI��'LH�PHLVWHQ�=HOONHUQH�ODVVHQ�VLFK�LQ�GHU�.RQWUROOH�QDFKZHLVHQ��GLH�ZHQLJVWHQ�QDFK�GHU�

,QWHUYHQWLRQ� PLW� +'$&��� RGHU� +'$&��VL51$�� 'LH� PHLVWHQ� '6%V� WUHWHQ� QDFK� HLQHU�

%HKDQGOXQJ� PLW� +'$&��VL51$� DXI�� JHIROJW� YRQ� GHP� JOHLFK]HLWLJHQ� .QRFNGRZQ� YRQ�

+'$&��XQG����

$OOHV�LQ�DOOHP�EOHLEW�IHVW]XKDOWHQ��GDVV�GLH�YHUVFKLHGHQHQ�+'$&V�XQWHUVFKLHGOLFK�VWDUN�LQ�

GLH� 5HSDUDWXU� E]Z�� ,QGXNWLRQ� YRQ� '6%V� LQ� GHQ� YHUVFKLHGHQHQ� =/� HLQJHEXQGHQ� VLQG��

%HVRQGHUV�SRWHQW�DXI�GLH�5HGXNWLRQ�GHU�=HOO]DKO�ZLUNW� LQ�DOOHQ�GUHL�XQWHUVXFKWHQ�=/�GHU�

NRPELQLHUWH�.QRFNGRZQ�YRQ�+'$&��XQG����

����:LUNXQJVDQDO\VHQ�YRQ�+'$&LV�LQ�.RPELQDWLRQ�PLW�%&/��LV�LP�8&�

������'LH�.RPELQDWLRQ�YRQ�+'$&LV�PLW�9HQHWRFOD[�ZLUNW�LQ�8&&V�WHLOV�V\QHUJLVWLVFK�
XQG�WHLOV�DQWDJRQLVWLVFK�
+'$&LV�YHUP|JHQ�GLH�([SUHVVLRQ�YRQ�VRZRKO�SUR��DOV�DXFK�DQWLDSRSWRWLVFKHQ�)DNWRUHQ�LP�

8&�]X�VWHLJHUQ��$QWLDSRSWRWLVFKH�)DNWRUHQ��ZLH�]�%��%&/����GLH�LQ�7XPRU�=/�RIWPDOV�SHU�

VH�YHUPHKUW�H[SULPLHUW�ZHUGHQ�DOV�LQ�GHQ�QRUPDOHQ�.RQWUROO�=/��ZHUGHQ�DXI�GLHVH�:HLVH�

QRFKPDOV�VWlUNHU�LQGX]LHUW��$XI�%DVLV�GHU�JHQDQQWHQ�%HREDFKWXQJHQ�VWHOOW�VLFK�GLH�)UDJH��RE�

VLFK�GLH�$SRSWRVH�VWlUNHU�IRUFLHUHQ�OlVVW��ZHQQ�PDQ�+'$&LV�PLW�HLQHP�,QKLELWRU�GHU�%&/��

��)DPLOLH��ZLH�9HQHWRFOD[��NRPELQLHUW��

=XQlFKVW� VROOWH� GHU� (IIHNW� HLQHU�9HQHWRFOD[�0RQRWKHUDSLH� DXI� GLH�.RQWUROO�=/�+%/$.�

XQWHUVXFKW� ZHUGHQ�� XP� GLH� 7R[L]LWlW� GHV� %&/��L� DXI� GDV� QRUPDOH� +DUQEODVHQJHZHEH�

HLQVFKlW]HQ�]X�N|QQHQ��8P�GLH�:LUNXQJ�HLQHU�VROFKHQ�.RPELQDWLRQ�]X�XQWHUVXFKHQ��ZXUGHQ�

GLH� 8&&V� 90�&8%��� XQG� 80�8&��� PLW� 5RPLGHSVLQ� RGHU� 4XLVLQRVWDW� JHSDDUW� PLW�

9HQHWRFOD[�EHKDQGHOW��,P�$QVFKOXVV�HUIROJWH�GLH�'XUFKI�KUXQJ�YRQ�077�7HVWV�VRZLH�GLH�

hEHUWUDJXQJ�GHU�'DWHQ�LQ�HLQH�&KRX�7DODOD\�$QDO\VH��'LH�MHZHLOLJHQ�$QDO\VHQ�ZHUGHQ�LQ�

GHQ�$EELOGXQJHQ����XQG����JH]HLJW��
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$EE�� ���� 'LH� ,&���:HUWH� YRQ� 9HQHWRFOD[� IDOOHQ� LQ� GHU� .RQWUROO�=/� +%/$.� JHULQJ� DXV��
'DUJHVWHOOW� LVW� HLQH� 'RVLV�:LUNXQJV�.XUYH�� GLH� GXUFK� 077�7HVWV� EHVWLPPW� ZXUGH�� 9HUZHQGHW�
ZXUGHQ�XQWHUVFKLHGOLFKH�'RVLHUXQJHQ�YRQ�9HQHWRFOD[��GLH�DXI�GHU�$EV]LVVH�GDUJHVWHOOW�VLQG��'062�
LVW�GLH�/|VXQJVNRQWUROOH��'LH�%HKDQGOXQJ�GHU�=HOOHQ�HUIROJWH��EHU�HLQHQ�=HLWUDXP�YRQ����K��'LH�
2UGLQDWH�]HLJW�GLH�UHODWLYH�=HOOYLDELOLWlW��QRUPLHUW�DXI�'062��

:LH� DXV� $EELOGXQJ� ��� KHUYRUJHKW�� QLPPW� GLH� UHODWLYH� =HOOYLDELOLWlW� YRQ� +%/$.� PLW�

VWHLJHQGHU�9HQHWRFOD[�'RVLV�DE��*HPl��GHU�$EELOGXQJ�OLHJW�GHU�,&���:HUW�YRQ�9HQHWRFOD[�

LQ�+%/$.�LQ�HLQHP�%HUHLFK�]ZLVFKHQ�����XQG�������0��LQ�GHP�JOHLFK]HLWLJ�GHU�VWlUNVWH�

5�FNJDQJ�GHU�UHODWLYHQ�=HOOYLDELOLWlW�]X�YHU]HLFKQHQ�LVW��%HL�HLQHU�9HQHWRFOD[�'RVLV�YRQ���

�0�VLQG�NHLQH�YLDEOHQ�+%/$.�=HOOHQ�PHKU�QDFKZHLVEDU��
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�
$EE�� ����'LH�.RPELQDWLRQ� YRQ�5RPLGHSVLQ�PLW�9HQHWRFOD[�ZLUNW� LQ�$EKlQJLJNHLW� YRQ�GHU�
EHWUDFKWHWHQ�8&&�XQG�GHU�'RVLHUXQJ�V\QHUJLVWLVFK�RGHU�DQWDJRQLVWLVFK��'LH�'DUVWHOOXQJ�HUIROJW�
LQ�)RUP�HLQHU�&KRX�7DODOD\�$QDO\VH��'LH�'DWHQ�KLHUI�U�VWDPPHQ�DXV�HLQHP�077�7HVW��'LH�&KRX��
7DODOD\�$QDO\VH�]HLJW�DXI�GHU�$EV]LVVH�GLH� IUDFWLRQ�DIIHFWHG����3�UHODWLYH�9LDELOLWlW���'LH�2UGLQDWH�
]HLJW�GHQ�FRPELQDWLRQ�LQGH[��'HU�FRPELQDWLRQ�LQGH[�GHILQLHUW�6\QHUJLVPXV��&,�������DGGLWLYHQ�(IIHNW�
�&,� ����RGHU�$QWDJRQLVPXV��&,�!�����

$EELOGXQJ����]HLJW��GDVV�GLH�.RPELQDWLRQ�DXV�5RPLGHSVLQ�XQG�9HQHWRFOD[� LQ�GHQ�8&&V�

90�&8%���XQG�80�8&��� V\QHUJLVWLVFK�=HOOWRG� LQGX]LHUW�� ,Q�90�&8%��� ]HLJW� VLFK�GHU�

V\QHUJLVWLVFKH�(IIHNW�VRZRKO�EHL�QLHGULJHQ�DOV�DXFK�EHL�KRKHQ�'RVHQ��,Q�80�8&���EHVWHKW�

GHU�V\QHUJLVWLVFKH�(IIHNW�ELV�]X�HLQHU�IUDFWLRQ�DIIHFWHG�YRQ�����XQG�VFKOlJW��EHU�GLHVHQ�:HUW�

KLQDXV�LQ�HLQHQ�DQWDJRQLVWLVFKHQ�(IIHNW�XP��

$EELOGXQJ����SUlVHQWLHUW�GLH�&KRX�7DODOD\�$QDO\VHQ�I�U�GLH�.RPELQDWLRQ�YRQ�4XLVLQRVWDW�

PLW�9HQHWRFOD[��
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�
$EE�� ���� 'LH�.RPELQDWLRQ� YRQ�4XLVLQRVWDW�PLW�9HQHWRFOD[�ZLUNW� LQ�$EKlQJLJNHLW� YRQ� GHU�
EHWUDFKWHWHQ�8&&�XQG�GHU�'RVLHUXQJ�V\QHUJLVWLVFK�RGHU�DQWDJRQLVWLVFK��'LH�'DUVWHOOXQJ�HUIROJW�
LQ�)RUP�HLQHU�&KRX�7DODOD\�$QDO\VH��'LH�'DWHQ�KLHUI�U�VWDPPHQ�DXV�HLQHP�077�7HVW��'LH�&KRX��
7DODOD\�$QDO\VH�]HLJW�DXI�GHU�$EV]LVVH�GLH� IUDFWLRQ�DIIHFWHG����3�UHODWLYH�9LDELOLWlW���'LH�2UGLQDWH�
]HLJW�GHQ�FRPELQDWLRQ�LQGH[��'HU�FRPELQDWLRQ�LQGH[�GHILQLHUW�6\QHUJLVPXV��&,�������DGGLWLYHQ�(IIHNW�
�&,� ����RGHU�$QWDJRQLVPXV��&,�!�����

$XV�$EELOGXQJ����JHKW�KHUYRU��GDVV�GLH�.RPELQDWLRQ�YRQ�4XLVLQRVWDW�PLW�9HQHWRFOD[� LQ�

90�&8%��� QXU� HLQHQ� DQWDJRQLVWLVFKHQ� (IIHNW� EHZLUNW�� 'LHVHU� WULWW� EHUHLWV� EHL� JHULQJHQ�

'RVLHUXQJHQ�DXI�XQG�LVW�EHL�HLQHU�IUDFWLRQ�DIIHFWHG�YRQ�����DP�VWlUNVWHQ�DXVJHSUlJW��hEHU�

GLHVHQ�:HUW�KLQDXV�IODFKW�GHU�DQWDJRQLVWLVFKH�(IIHNW�HLQ�ZHQLJ�DE��,Q�80�8&���I�KUW�GLH�

.RPELQDWLRQ� YRQ� 4XLVLQRVWDW� PLW� 9HQHWRFOD[� LQ� JHULQJHQ� 'RVLHUXQJHQ� ]X� HLQHP�

V\QHUJLVWLVFKHQ�(IIHNW��%HL�K|KHUHQ�'RVLHUXQJHQ�WULWW�MHGRFK�DXFK�KLHU�HLQ�DQWDJRQLVWLVFKHU�

(IIHNW�HLQ��'HU�:HFKVHO�YRQ�V\QHUJLVWLVFKHP�]X�DQWDJRQLVWLVFKHP�(IIHNW�HUIROJW�EHL�HLQHU�

IUDFWLRQ�DIIHFWHG�YRQ������

������'LH�,&���:HUWH�YRQ�1DYLWRFOD[�YDULLHUHQ�]HOOOLQLHQDEKlQJLJ�VWDUN�
1HEHQ�GHQ�VHOHNWLYHQ�%&/��LV�H[LVWLHUHQ�%UHLWVSHNWUXP�%&/��LV��]X�GHQHQ�1DYLWRFOD[�]lKOW�

�7VH�HW�DO����������$XIJUXQG�LKUHV�HUZHLWHUWHQ�:LUNXQJVEHUHLFKV�N|QQWH�GLH�6XEVWDQ]�LP�8&�
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SRWHQWHU� =HOOWRG� LQGX]LHUHQ� DOV� 9HQHWRFOD[�� %LVODQJ� VLQG� QRFK� NHLQH� ,&���:HUWH� YRQ�

1DYLWRFOD[�LP�8&�EHVWLPPW�ZRUGHQ��

8P�GLHVH�:LVVHQVO�FNH�]X�VFKOLH�HQ��ZXUGHQ�GLH�8&&V�90�&8%���XQG�80�8&���VRZLH�

GLH�.RQWUROO�=/�+%/$.�PLW�YHUVFKLHGHQHQ�1DYLWRFOD[�'RVHQ�EHKDQGHOW�XQG�LP�$QVFKOXVV�

GDUDQ�077�7HVWV�GXUFKJHI�KUW��'LH�8QWHUVXFKXQJVHUJHEQLVVH�VLQG�LQ�GHQ�$EELOGXQJHQ����

XQG����GDUJHVWHOOW��
�

�
$EE������'LH�,&���:HUWH�YRQ�1DYLWRFOD[�IDOOHQ�LQ�GHU�.RQWUROO�=/�+%/$.�VHKU�JHULQJ�DXV��
'DUJHVWHOOW� LVW� HLQH� 'RVLV�:LUNXQJV�.XUYH�� GLH� GXUFK� 077�7HVWV� EHVWLPPW� ZXUGH�� 9HUZHQGHW�
ZXUGHQ�XQWHUVFKLHGOLFKH�'RVLHUXQJHQ�YRQ�1DYLWRFOD[��GLH�DXI�GHU�$EV]LVVH�GDUJHVWHOOW�VLQG��'062�
LVW�GLH�/|VXQJVNRQWUROOH��'LH�%HKDQGOXQJ�GHU�=HOOHQ�HUIROJWH��EHU�HLQHQ�=HLWUDXP�YRQ����K��'LH�
2UGLQDWH�]HLJW�GLH�UHODWLYH�=HOOYLDELOLWlW��QRUPLHUW�DXI�'062��

$XV�GHU�IROJHQGHQ�$EELOGXQJ�JHKW�KHUYRU��GDVV�GLH�XQWHUVXFKWHQ�=/�XQWHUVFKLHGOLFK�DXI�HLQH�

%HKDQGOXQJ�PLW�1DYLWRFOD[� UHDJLHUHQ��'DEHL� VFKHLQW� GLH�.RQWUROO�=/�+%/$.�EHVRQGHUV�

VHQVLEHO�DXI�GLH�0HGLNDWLRQ�DQ]XVSUHFKHQ��GHQQ�VFKRQ�JHULQJH�1DYLWRFOD[PHQJHQ�I�KUHQ�

VWDUNHQ�=HOOWRG�KHUEHL��:LH�DXV�$EELOGXQJ����KHUYRUJHKW��OLHJHQ�QDFK�HLQHU�%HKDQGOXQJ�PLW�

���� �0� 1DYLWRFOD[� EHUHLWV� NHLQH� YLDEOHQ� +%/$.�=HOOHQ� PHKU� YRU�� 'DUDXV� OlVVW� VLFK�

VFKOLH�HQ��GDVV�GHU�,&���:HUW�YRQ�1DYLWRFOD[�LQ�+%/$.�XQWHUKDOE�YRQ������0�]X�YHURUWHQ�

LVW��
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$EE������'LH�,&���:HUWH�YRQ�1DYLWRFOD[�LQ�8&&V�90�&8%���XQG�80�8&����'DUJHVWHOOW�VLQG�
'RVLV�:LUNXQJV�.XUYHQ�I�U�1DYLWRFOD[��GLH�GXUFK�077�7HVWV�EHVWLPPW�ZXUGHQ��9HUZHQGHW�ZXUGHQ�
XQWHUVFKLHGOLFKH�'RVLHUXQJHQ�YRQ�1DYLWRFOD[��GLH�DXI�GHU�$EV]LVVH�GDUJHVWHOOW�VLQG��'062�LVW�GLH�
/|VXQJVNRQWUROOH��'LH�%HKDQGOXQJ�GHU�=HOOHQ�HUIROJWH��EHU�HLQHQ�=HLWUDXP�YRQ����K��'LH�2UGLQDWH�
]HLJW�GLH�UHODWLYH�=HOOYLDELOLWlW��QRUPLHUW�DXI�'062��

,P�)DOOH�YRQ�90�&8%���]HLJW�$EELOGXQJ����HLQH�DEQHKPHQGH�UHODWLYH�=HOOYLDELOLWlW�QDFK�

6WHLJHUXQJ�GHU�1DYLWRFOD[�'RVLV��*HPl��GHU�$EELOGXQJ�OLHJW�GHU�,&���:HUW�YRQ�1DYLWRFOD[�

LQ�90�&8%���]ZLVFKHQ����0�XQG����0��0LWKLOIH�HLQHV�,&���5HFKQHUV�NDQQ�GHU�:HUW�DXI�

������0�SUl]LVLHUW�ZHUGHQ��'HU�VWlUNVWH�5�FNJDQJ�GHU�UHODWLYHQ�=HOOYLDELOLWlW�HUJLEW�VLFK�LQ�

GHP�%HUHLFK�]ZLVFKHQ����0�XQG����0��'RUW�VLQNW�GLH�UHODWLYH�=HOOYLDELOLWlW�YRQ������DXI�

�����DE��%HL�HLQHU�1DYLWRFOD[�'RVLV�YRQ�����0�VLQG�NHLQH�YLDEOHQ�90�&8%���=HOOHQ�PHKU�

QDFKZHLVEDU��
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$XFK�GLH�UHODWLYH�=HOOYLDELOLWlW�YRQ�80�8&���QLPPW�PLW�VWHLJHQGHU�1DYLWRFOD[�'RVLV�DE��

'LHV�JHVFKLHKW�MHGRFK�ZHQLJHU�VFKQHOO�DOV�EHL�+%/$.�RGHU�90�&8%����)ROJOLFK�UHDJLHUHQ�

QLFKW�QXU�GLH�.RQWUROO�=/�+%/$.�XQG�GLH�8&&V�XQWHUVFKLHGOLFK�DXI�HLQH�%HKDQGOXQJ�PLW�

1DYLWRFOD[�� VRQGHUQ� DXFK� LQQHUKDOE� GHU� *UXSSH� GHU� 8&&V� EHVWHKHQ� 'LVNUHSDQ]HQ��

$EELOGXQJ����IROJHQG�OLHJW�GHU�,&���:HUW�I�U�1DYLWRFOD[�LQ�80�8&���EHL�FD������0��'HU�

,&���5HFKQHU� JLEW� HLQHQ� :HUW� YRQ� ������ �0� DQ�� 'HU� JU|�WH� $EIDOO� GHU� UHODWLYHQ�

=HOOYLDELOLWlW�WULWW�]ZLVFKHQ�����0�XQG�����0�DXI��ZR�HLQ�5�FNJDQJ�YRQ������DXI������]X�

YHU]HLFKQHQ�LVW��$QGHUV�DOV�EHL�90�&8%����VLQG�LP�)DOOH�YRQ�80�8&���EHL�����0�QRFK����

��ELV������GHU�=HOOHQ�YLDEHO��

$XIJUXQG�GHU�DXIJHI�KUWHQ�'DWHQ�XQG�GHU�GDUDXV�DEOHLWEDUHQ�KRKHQ�7R[L]LWlW�YRQ�1DYLWRFOD[�

LQ�+%/$.��HUVFKHLQW�GLH�.RPELQDWLRQ�GLHVHV�%&/��L�PLW�+'$&LV�LP�8&�ZHQLJ�VLQQYROO�

XQG�ZXUGH�QLFKW�ZHLWHU�XQWHUVXFKW��1DFK�GHQ�HUVWHQ�8QWHUVXFKXQJHQ�GLHVHU�$UEHLW�VLQG�EHLGH�

,QKLELWRUHQ�GHU�%&/���)DPLOLH�VFKHLQEDU�NHLQH�JHHLJQHWH�%HKDQGOXQJVRSWLRQ�I�U�GDV�8&��
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��'LVNXVVLRQ�
����'LH�%HGHXWXQJ�GHU�IHKOUHJXOLHUWHQ�$SRSWRVH�LP�8&�

������'LH�([SUHVVLRQ�YRQ�SUR��XQG�DQWLDSRSWRWLVFKHQ�)DNWRUHQ�LVW�LP�8&�IHKOUHJXOLHUW�
'LH�YRUOLHJHQGH�$UEHLW�KDW�VLFK�]XP�=LHO�JHVHW]W��GLH�$SRSWRVHUHJXODWLRQ�LP�8&�HLQJHKHQG�

]X� XQWHUVXFKHQ� XQG� EDVLHUHQG� DXI� GHQ� JHZRQQHQHQ� (UNHQQWQLVVHQ� LQQRYDWLYH�

7KHUDSLHDQVlW]H�I�U�GDV�8&�]X�IRUPXOLHUHQ��GLH�(3,LV�LQ�GHQ�9RUGHUJUXQG�VWHOOHQ��=X�GHP�

=ZHFN� HUIROJWH� GLH� 'XUFKI�KUXQJ� T57�3&5� JHVW�W]WHU� ([SUHVVLRQVDQDO\VHQ� YRQ� HOI�

YHUVFKLHGHQHQ�$SRSWRVHIDNWRUHQ� LQ�8&&V��/77V�VRZLH� LQ�.RQWUROO�=/��'LH�XQWHUVXFKWHQ�

$SRSWRVHIDNWRUHQ� OLH�HQ� VLFK� HQWZHGHU� GHU�%&/���)DPLOLH� RGHU� GHQ� ,$3V� ]XRUGQHQ��'LH�

JHZRQQHQ� 'DWHQ� LPSOL]LHUHQ� HLQH� XPIDVVHQGH� )HKOUHJXODWLRQ� VRZRKO� SUR�� DOV� DXFK�

DQWLDSRSWRWLVFKHU�)DNWRUHQ�LP�8&��GLH�HLQHP�]HOOOLQLHQ��XQG�IDNWRUDEKlQJLJHQ�0XVWHU�IROJW��

'DV�:LVVHQ�XP�GLH�)HKOUHJXODWLRQ�GHU�$SRSWRVH�LQ�.UHEVHUNUDQNXQJHQ�VWHOOW�NHLQ�1RYXP�

GDU��+DQDKDQ�	�:HLQEHUJ���������%HWURIIHQ�VLQG�VRZRKO�GLH�0LWJOLHGHU�GHU�%&/���)DPLOLH�

�7HVVRXOLQ�HW�DO���������DOV�DXFK�GLYHUVH�9HUWUHWHU�GHU�,$3V��)DONHQKRUVW�HW�DO����������

7DEHOOH� ��� ]HLJW� HLQH� GHWDLOOLHUWH� $XIVFKO�VVHOXQJ� �EHU� GLH� ([SUHVVLRQVQLYHDXV�

YHUVFKLHGHQHU�$SRSWRVHIDNWRUHQ�LQ�GHQ�JlQJLJVWHQ�.UHEVHQWLWlWHQ��HLQVFKOLH�OLFK�GHP�8&��

DQKDQG�|IIHQWOLFK�]XJlQJOLFKHU�'DWHQ��+XPDQ�3URWHLQ�$WODV���

7DEHOOH�����hEHUVLFKW��EHU�GLH�([SUHVVLRQ�GLYHUVHU�$SRSWRVHIDNWRUHQ�LQ�KlXILJHQ�.UHEVDUWHQ�
LP� 9HUJOHLFK� ]XP�1RUPDOJHZHEH� �Q���'LH� 'DWHQ� HQWVWDPPHQ� GHP�+XPDQ� 3URWHLQ� $WODV� XQG�
ZHUGHQ� LQ� GHU� (LQKHLW� QRUPDOL]HG�7UDQVFULSWV� 3HU�0LOOLRQ� �Q730�� DQJHJHEHQ�� 'LH�PHKUKHLWOLFK�
SURDSRSWRWLVFK�ZLUNVDPHQ�)DNWRUHQ�ZHUGHQ�JU�Q�KHUYRUJHKREHQ��GLH�DQWLDSRSWRWLVFKHQ�URW��
�

�
(V�ZLUG�GHXWOLFK��GDVV�LQ�HLQHU�9LHO]DKO�GHU�SUlVHQWLHUWHQ�.UHEVDUWHQ�HLQH�hEHUH[SUHVVLRQ�

YRQ� SURDSRSWRWLVFKHQ� )DNWRUHQ� LP� 9HUJOHLFK� ]XP� 1RUPDOJHZHEH� ]X� YHU]HLFKQHQ� LVW��

6SH]LHOO�%$;;�LVW�LQ�DOOHQ�DQJHJHEHQHQ�(QWLWlWHQ�VWlUNHU�GHWHNWLHUEDU��%,5&��XQG�0&/���

VLQG�GLH�DQWLDSRSWRWLVFKHQ�)DNWRUHQ��GLH�LQ�DOOHQ�GDUJHVWHOOWHQ�.UHEVHUNUDQNXQJHQ�ZHVHQWOLFK�

KRFKUHJXOLHUW�VLQG��'LHVHV�:LVVHQ�ZXUGH�EHUHLWV�LQ�GHU�9HUJDQJHQKHLW�JHQXW]W��
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XP� GXUFK� GLH� ,QKLELWLRQ� GLHVHU� DQWLDSRSWRWLVFKHQ� )DNWRUHQ� LQ� .UHEV� HLQH� WKHUDSHXWLVFKH�

:LUNXQJ�]X�HU]LHOHQ� �2OWHUVGRUI�HW�DO���������7VH�HW�DO����������'LH�'DWHQ�DXV�GHU�RELJHQ�

7DEHOOH� VWLPPHQ�PLW� GHQ� 7UHQGV� �EHUHLQ�� GLH� LQ� 7H[WDEVFKQLWW� ������ IRUPXOLHUW� ZXUGHQ��

*OHLFK]HLWLJ��EHUUDVFKHQ�VLH��GD�LP�=XVDPPHQKDQJ�PLW�.UHEVHUNUDQNXQJHQ�KlXILJ�YRQ�HLQHU�

hEHUH[SUHVVLRQ� DQWLDSRSWRWLVFKHU� )DNWRUHQ� GLH� 5HGH� LVW�� ZlKUHQG� GLH� %LOGXQJ�

SURDSRSWRWLVFKHU�)DNWRUHQ�UHGX]LHUW�LVW��3IHIIHU�	�6LQJK���������8P�]X�HUXLHUHQ��RE�VLFK�GLH�

EHVFKULHEHQHQ� 7HQGHQ]HQ� DXFK� LQ� DOOJHPHLQ� YHUI�JEDUHQ� 'DWHQ� ]X� 8&&V� ZLHGHUILQGHQ�

ODVVHQ��HUIROJW� LQ�7DEHOOH����]XQlFKVW�GLH�VWUXNWXULHUWH�'DUVWHOOXQJ�EHVDJWHU�'DWHQ��GLH�LP�

)ROJHQGHQ�DOV�'LVNXVVLRQVJUXQGODJH�I�U�ZHLWHUH�$XVI�KUXQJHQ�GLHQHQ�VROO��

7DEHOOH�����hEHUVLFKW��EHU�GLH�([SUHVVLRQ�GLYHUVHU�$SRSWRVHIDNWRUHQ�LQ�JlQJLJHQ�8&&V�LP�
9HUJOHLFK�]XP�1RUPDOJHZHEH��.RQWUROOH���'LH�'DWHQ�HQWVWDPPHQ�GHP�+XPDQ�3URWHLQ�$WODV�XQG�
ZHUGHQ� LQ� GHU� (LQKHLW� Q730� DQJHJHEHQ�� 'LH� PHKUKHLWOLFK� SURDSRSWRWLVFK� ZLUNVDPHQ� )DNWRUHQ�
ZHUGHQ�JU�Q�KHUYRUJHKREHQ��GLH�DQWLDSRSWRWLVFKHQ�URW��
�

�
,P�GLUHNWHQ�9HUJOHLFK�GHU�7DEHOOHQLQKDOWH�PLW�GHQ�LQ�GHU�$UEHLW�JHQHULHUWHQ�'DWHQ�IlOOW�DXI��

GDVV�VRZRKO�hEHUHLQVWLPPXQJHQ�DOV� DXFK�'LVNUHSDQ]HQ�EHVWHKHQ��*HPl��������ZLUG�GHU�

SURDSRSWRWLVFKH� )DNWRU� )$''� LQ� GHQ� 8&&V� 80�8&���� ����� XQG� ���Y� VFKZlFKHU�

H[SULPLHUW� DOV� LQ� GHU� .RQWUROOJUXSSH�� 7DEHOOH� ��� ]HLJW� *HJHQWHLOLJHV�� bTXLYDOHQWH�

8QWHUVFKLHGH�WUHWHQ�GDU�EHU�KLQDXV�LQ�GHU�([SUHVVLRQ�YRQ�75$''�LQ�%)7&�����XQG�57���

VRZLH� EHL� %$;� LQ� GLYHUVHQ� 8&&V� DXI�� hEHUHLQVWLPPHQG� ZLUG� HLQH� VLJQLILNDQWH�

hEHUH[SUHVVLRQ� YRQ� %,5&�� LQ� EHLGHQ� 'DWHQVlW]HQ� EHREDFKWHW�� 'LH� IHVWJHVWHOOWHQ�

8QWHUVFKLHGH� N|QQWHQ� DXI� PHWKRGRORJLVFKH� 9DULDWLRQHQ�� XQWHUVFKLHGOLFKH� 3UREHQTXHOOHQ�

RGHU�GLH�ELRORJLVFKH�+HWHURJHQLWlW�GHU�8&&V�]XU�FN]XI�KUHQ�VHLQ��

6WXGLHQ�� GLH� VLFK� PLW� GHU� ([SUHVVLRQ� YRQ� %&/���)DPLOLHQPLWJOLHGHUQ� XQG� ,$3V� LP� 8&�

DXVHLQDQGHUVHW]HQ��VLQG�UDU�XQG�QHKPHQ�RIWPDOV�QXU�ZHQLJH�8&&V�XQG�$SRSWRVHIDNWRUHQ�LQ�

GHQ� )RNXV�� ,KUH� $XVVDJHNUDIW� LVW� IROJOLFK� EHJUHQ]W�� ,Q� (UPDQJHOXQJ� JUR�HU� XQG�

XPIDQJUHLFKHU� 'DWHQVlW]H�� VROOHQ� EHVDJWH� NOHLQHUH� 6WXGLHQ� DQ� GLHVHU� 6WHOOH� ]ZHFNV�
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9HUJOHLFKV�PLW�GHQ�LQ�GHU�$UEHLW�DXIJHI�KUWHQ�(UJHEQLVVHQ�GHQQRFK�(UZlKQXQJ�ILQGHQ��,Q�

hEHUHLQVWLPPXQJ�PLW�GHQ�5HVXOWDWHQ�DXV�������VRZLH�GHQ�$QJDEHQ�DXV�7DEHOOH����]HLJWHQ�

.LUVK�HW�DO����������GDVV�%&/���LQ�8&&V�QXU�VFKZDFK�H[SULPLHUW�ZLUG��ZlKUHQG�%&/�;/�

XQG�%&/�;6�YHUPHKUW�JHELOGHW�ZHUGHQ��.LUVK�HW�DO����������.RUNRORSRXORX�HW�DO�� �������

EHULFKWHWHQ�]XGHP�YRQ�HLQHU�YHUPHKUWHQ�([SUHVVLRQ�YRQ�%$;�XQG�%&/�;/�LP�*URV�GHU�

XQWHUVXFKWHQ� 8&�3UREHQ�� ZlKUHQG� GLH� ([SUHVVLRQ� YRQ� %&/��� XQG� %&/�;6� VR� JHULQJ�

DXVILHO��GDVV�GLH�)DNWRUHQ�NDXP�QDFKJHZLHVHQ�ZHUGHQ�NRQQWHQ��'LH�)RUVFKHU,QQHQ�IDQGHQ�

�EHUGLHV�KHUDXV��GDVV�HLQH�YHUPHKUWH�([SUHVVLRQ�YRQ�%&/�;�LQ�GLUHNWHP�=XVDPPHQKDQJ�

PLW�HLQHP�IRUWJHVFKULWWHQHQ�7XPRUVWDGLXP�VWDQG��.RUNRORSRXORX�HW�DO����������(LQH�6WXGLH�

YRQ�=KDQJ�HW�DO���������]HLJWH��GDVV�GLH�,$3V�%,5&��XQG�%,5&��LP�8&�YHUPHKUW�JHELOGHW�

ZHUGHQ��=KDQJ�HW�DO����������'LHVH�)HKOUHJXODWLRQ�DQWLDSRSWRWLVFKHU�)DNWRUHQ�LVW�RIW�PLW�HLQHU�

VFKOHFKWHQ� 3URJQRVH� GHV� 8&� YHUEXQGHQ� �<RVKLPLQH� HW� DO��� ������ XQG� N|QQWH� I�U� GLH�

6LQQKDIWLJNHLW�HLQHU�,$3�,QKLELWLRQ�SOlGLHUHQ��,P�5DKPHQ�HLQHU�5HYLHZ�KRE�:ROI��������GLH�

]HQWUDOH�5ROOH�GHU� ,$3V� LP�8&�KHUYRU��(U�NDP�]X�GHP�6FKOXVV��GDVV�GLH�hEHUH[SUHVVLRQ�

YHUVFKLHGHQHU� ,$3V� LP�8&�PLW� HLQHU�VFKOHFKWHQ�3URJQRVH�YHUEXQGHQ� LVW�XQG�GDV�JH]LHOWH�

$GUHVVLHUHQ� GLHVHU� 3URWHLQH�� HWZD� GXUFK� 6PDF�0LPHWLND�� HLQH� YLHOYHUVSUHFKHQGH�

WKHUDSHXWLVFKH�6WUDWHJLH�GDUVWHOOHQ�N|QQWH��:ROI���������'LH�VSH]LILVFKH�5ROOH�YRQ�%,5&��

LP�8&�ZLUG�LQ�$EVFKQLWW�������EHKDQGHOW��$OOHV�LQ�DOOHP�EHVWlWLJHQ�GLH�DXIJHI�KUWHQ�6WXGLHQ�

GLH�.HUQDXVVDJH�GHU�YRUOLHJHQGHQ�$UEHLW��QDFK�GHU�GLH�$SRSWRVH�LP�8&�IHKOUHJXOLHUW�LVW�XQG�

GLH�$SRSWRVHIDNWRUHQ�LQ�HLQHP�XQWHUVFKLHGOLFKHQ�$XVPD��YRQ�GHU�)HKOUHJXODWLRQ�EHWURIIHQ�

VLQG��

'LH�SRWHQ]LHOOHQ�8UVDFKHQ� I�U� GLH� EHVFKULHEHQH� )HKOUHJXODWLRQ� VLQG�YLHOJHVWDOWLJ� XQG� DXI�

XQWHUVFKLHGOLFKHQ� (EHQHQ� ZLHGHU]XILQGHQ�� 'D� .UHEV]HOOHQ� HLQH� KRKH� 7HLOXQJVUDWH�

DXIZHLVHQ�� VLQG� VLH� HLQHU� GHXWOLFKHQ�'1$�5HSOLNDWLRQVEHODVWXQJ� DXVJHVHW]W� �+DQDKDQ�	�

:HLQEHUJ�� ������� GLH� LQ� 6\QWKHVHIHKOHUQ� XQG� OHW]WOLFK� $SRSWRVH� UHVXOWLHUHQ� NDQQ�

�0DVDPVHWWL�HW�DO����������'DU�EHU�KLQDXV�JHKW�GDV�.UHEVZDFKVWXP�PLW�GHU�%LOGXQJ�YRQ�526�

HLQKHU��'LH�R[LGDWLYHQ�0HWDEROLWHQ�N|QQHQ�I|UGHUOLFK�DXI�GDV�:DFKVWXP�HLQZLUNHQ��I�KUHQ�

MHGRFK� LQ� KRKHQ� 0HQJHQ� PHKUKHLWOLFK� ]X� =HOOVFKlGHQ�� GLH� DOV� ,QGXNWRUHQ� I�U� GHQ�

SURJUDPPLHUWHQ� =HOOWRG� IXQJLHUHQ� �$UILQ� HW� DO��� ������� *UXQGODJH� GHU� EHVFKULHEHQHQ�

3UR]HVVH�LVW�GLH�$NWLYLHUXQJ�YRQ�7UDQVNULSWLRQVIDNWRUHQ��ZLH�]�%��S����6KL�HW�DO���������RGHU�

F�0\F��%HQDVVL�HW�DO����������GLH�GLH�([SUHVVLRQ�YRQ�SURDSRSWRWLVFKHQ�)DNWRUHQ�UHJXOLHUHQ�

�0L\DVKLWD�	�5HHG��������2GD�HW�DO���������0LWFKHOO�HW�DO����������S���0XWDWLRQHQ�VLQG�LP�

8&�HLQ�KlXILJ�YRUNRPPHQGHV�3KlQRPHQ��6LGUDQVN\�HW�DO����������(V�LVW�GHQNEDU��GDVV�GLHVH�

LQ� HLQHU� %HHLQWUlFKWLJXQJ� RGHU� JDU� HLQHP� )XQNWLRQVYHUOXVW� YRQ� S��� UHVXOWLHUHQ� N|QQHQ��
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:HLWHUH�(UNOlUXQJVDQVlW]H�I�U�GLH�YHUlQGHUWH�([SUHVVLRQ�SURDSRSWRWLVFKHU�)DNWRUHQ�LP�8&�

VLQG�DXI�GHU�(EHQH�YRQ�0XWDWLRQHQ�RGHU�HSLJHQHWLVFKHQ�9HUlQGHUXQJHQ�]X�YHURUWHQ��'LHVH�

N|QQHQ�LQ�.UHEVHUNUDQNXQJHQ�VRZRKO�LP�%HUHLFK�YRQ�3URPRWRUHQ�YRUNRPPHQ��+XDQJ�HW�

DO����������MHGRFK�DXFK�LQ�(QKDQFHUQ��&DUXOOR�	�'D\��������RGHU�6LOHQFHUQ��'LHGHULFKV�HW�

DO���������DXIWUHWHQ��,P�)DOOH�YRQ�%$;�ZXUGHQ�LQ�GHU�%�=HOO�/HXNlPLH�3URPRWRUPXWDWLRQHQ�

EHVFKULHEHQ��GLH�]X�HLQHU�9HUYLHOIlOWLJXQJ�GHV�)DNWRUV�I�KUWHQ��0RVK\QVND�HW�DO����������,P�

8&�XQWHUOLHJHQ�]DKOUHLFKH�*HQH�HLQHU�5HJXODWLRQ�GXUFK�3URPRWRUK\SHUPHWK\OLHUXQJ��/HH�

	�6RQJ���������*HQHWLVFKH�9DULDWLRQHQ� LQ�(QKDQFHUQ�XQG�6LOHQFHUQ�ZHUGHQ�KLQJHJHQ�LP�

8&��EHUZLHJHQG�QLFKW�EHVFKULHEHQ��

'DV� $XIWUHWHQ� YRQ� HSLJHQHWLVFKHQ� 9HUlQGHUXQJHQ� LVW� HLQ� LQ� .UHEVHUNUDQNXQJHQ� KlXILJ�

EHREDFKWHWHV�3KlQRPHQ��6KDUPD�HW�DO����������GDV�]X�HLQHU�0RGLILNDWLRQ�GHU�*HQH[SUHVVLRQ�

I�KUW��,P�)DOOH�GHV�8&�LVW�EHNDQQW��GDVV�LQIROJH�GHU�HSLJHQHWLVFKHQ�3UR]HVVH�GLH�%LOGXQJ�YRQ�

SURDSRSWRWLVFKHP�$SDI���JHGURVVHOW�ZLUG��&KULVWRSK�HW�DO���������XQG�DXFK�GLH�([SUHVVLRQ�

YRQ�&DVSDVHQ�HLQHU�5HGXNWLRQ�XQWHUOLHJHQ�NDQQ��0DOHN]DGHK�HW�DO����������

(V�EOHLEW�IHVW]XKDOWHQ��GDVV�GLH�9HUlQGHUXQJHQ�GHU�$SRSWRVHUHJXODWLRQ�LP�8&�DXI�NRPSOH[H�

3UR]HVVH� ]XU�FN]XI�KUHQ� VLQG� XQG� HEHQVR� NRPSOH[H� 7KHUDSLHDQVlW]H� HUIRUGHUQ�� 'LH�

%HREDFKWXQJ��GDVV�GDV�([SUHVVLRQVPXVWHU�GHU�$SRSWRVHIDNWRUHQ�]HOOOLQLHQDEKlQJLJ�YDULLHUW��

XQWHUVWUHLFKW� QLFKW� QXU� GLH� 1RWZHQGLJNHLW� NRPSOH[HU� 7KHUDSLHQ�� VRQGHUQ� DXFK�

SHUVRQDOLVLHUWHU� %HKDQGOXQJVYHUIDKUHQ� LP� 8&�� 'LH� LP� (UJHEQLVWHLO� GLHVHU� $UEHLW�

JHVFKLOGHUWHQ� $QDO\VHQ�� QDFK� GHQHQ� SURDSRSWRWLVFKH� )DNWRUHQ� LQ� 8&&V� PLWXQWHU�

�EHUH[SULPLHUW� YRUOLHJHQ�� HUODXEHQ� GLH� +\SRWKHVH�� GDVV� GLHVH� 8&&V� HPSILQGOLFK� DXI�

SURDSRSWRWLVFKH�6WLPXOL�UHDJLHUHQ�N|QQWHQ�XQG�VR�HIIL]LHQWHU�LQ�$SRSWRVH�]X�EULQJHQ�VLQG��

'LH�EHREDFKWHWH�)HKOUHJXODWLRQ� DQWLDSRSWRWLVFKHU�)DNWRUHQ�KLQJHJHQ�ELHWHW� HLQH�P|JOLFKH�

%HJU�QGXQJ�GDI�U��ZDUXP�8&&V�HUIDKUXQJVJHPl��QXU�VFKZHU�GHP�=HOOWRG�]X]XI�KUHQ�VLQG��

'LH�PHGLNDPHQWHQLQGX]LHUWH�+HPPXQJ�DQWLDSRSWRWLVFKHU�)DNWRUHQ�N|QQWH�GLH�$SRSWRVH�LP�

8&�I|UGHUQ��

������%,5&���(LQ�6FKO�VVHOIDNWRU�GHU�$SRSWRVH�LP�8&"�
:LH�REHQ�EHVFKULHEHQ��KDQGHOW�HV�VLFK�EHL�%,5&��XP�GHQ�HLQ]LJHQ�DQWLDSRSWRWLVFKHQ�)DNWRU��

GHU� LQ� DOOHQ� XQWHUVXFKWHQ� 8&&V� XQG� /77V� �EHUH[SULPLHUW� ZXUGH�� ,Q� GHQ� .RQWUROO�=/�

KLQJHJHQ�ZDU�%,5&��NDXP�GHWHNWLHUEDU��'LHVH�8PVWlQGH� ODVVHQ�GLH�9HUPXWXQJ�]X��GDVV�

%,5&��YRQ��EHUJHRUGQHWHU�:LFKWLJNHLW�I�U�GLH�(QWVWHKXQJ�XQG�GHQ�3URJUHVV�GHV�8&�VHLQ�

N|QQWH��
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'LH�hEHUH[SUHVVLRQ�YRQ�%,5&��ZLUG�QLFKW�QXU� LP�8&�EHVFKULHEHQ��6ZDQD�HW�DO����������

VRQGHUQ�LVW�DXFK�LQ�DQGHUHQ�.UHEVHQWLWlWHQ�YRUEHNDQQW��+HUQDQGH]�HW�DO���������:ULJKW�HW�

DO����������'LH�LP�.RQWH[W�GHU�YRUOLHJHQGHQ�$UEHLW�JHWlWLJWH�%HREDFKWXQJ��GDVV�%,5&��QXU�

PDUJLQDO� LQ� JHVXQGHQ� +DUQEODVHQ�=/� JHELOGHW� ZLUG�� ZXUGH� EHUHLWV� YRQ� DQGHUHQ�

)RUVFKHU,QQHQ�EHVFKULHEHQ��6KDULDW�HW�DO���������&KHQ�HW�DO���������XQG�XQWHUVWUHLFKW�GDPLW�

GLH�9DOLGLWlW�GHU�LQ�������JHZRQQHQHQ�'DWHQ��6WXGLHQ�VWHOOHQ�QLFKW�QXU�GLH�hEHUH[SUHVVLRQ�

YRQ�%,5&��LP�8&�KHUDXV��VRQGHUQ�EHWRQHQ�GDU�EHU�KLQDXV�GHQ�=XVDPPHQKDQJ�]ZLVFKHQ�

QLHGULJHQ� %,5&��6SLHJHOQ� XQG� HLQHP� YHUOlQJHUWHQ� *HVDPW�EHUOHEHQ� �(FNH� HW� DO��� ������

VRZLH�HLQHP�HUK|KWHQ�5H]LGLYULVLNR�LQIROJH�YHUPHKUWHU�%,5&��:HUWH��6KDULDW�HW�DO����������

:HLWHUKLQ�VWHKW�GLH�([SUHVVLRQ�YRQ�%,5&�� LP�HQJHQ�=XVDPPHQKDQJ�PLW�GHU�(QWVWHKXQJ�

YRQ� &KHPRWKHUDSLHUHVLVWHQ]HQ� �.UDIIW� HW� DO��� ������� (LQH� 6HQVLELOLVLHUXQJ� GHV� 8&� I�U�

.UHEVPHGLNDPHQWH� NDQQ� GXUFK� GHQ� JH]LHOWHQ� .QRFNGRZQ� YRQ� %,5&�� HUIROJHQ�� GHU�

DX�HUGHP�LQ�HLQHU�UHGX]LHUWHQ�7XPRUJU|�H�P�QGHW��.XQ]H�HW�DO����������1HXH�$QVlW]H�]XU�

5HGXNWLRQ�GHU�%,5&��([SUHVVLRQ�ZHUGHQ�GHU]HLW�HUIRUVFKW�XQG�JHOWHQ�DOV�YLHOYHUVSUHFKHQG�

�/LQ� HW� DO��� ������:DQJ� HW� DO��� ������� 7URW]� EHVWHKHQGHU�8QVLFKHUKHLWHQ� KLQVLFKWOLFK� GHU�

]XYHUOlVVLJHQ�9HUZHQGXQJ�YRQ�8ULQ�%LRPDUNHUQ� �1J�HW�DO���������� VWHKHQ�KHXWH�PHKUHUH�

8ULQWHVWV� ]XU�'HWHNWLRQ�GHV�8&�]XU�9HUI�JXQJ�� GLH� MHGRFK�QLFKW� DXI� GHP�1DFKZHLV� YRQ�

%,5&�� IX�HQ� �(FNH� HW� DO��� ������� %DVLHUHQG� DXI� GHQ� YRUDQJHJDQJHQHQ� (UOlXWHUXQJHQ�

YHUZXQGHUW� GLHV�� VFKOLH�OLFK�ZXUGH� GLH�%HGHXWXQJ� YRQ�%,5&�� I�U� GDV�8&� RIIHQEDU� XQG�

GHVVHQ�3RWHQ]LDO�DOV�%LRPDUNHU�I�U�GDV�8&�GXUFK�'RQJ�HW�DO���������EHWRQW��'RQJ�HW�DO���

�������

=XVDPPHQIDVVHQG�GHXWHW�GLH�GHU]HLWLJH�6WXGLHQODJH�GDUDXI�KLQ��GDVV�HV�VLFK�EHL�%,5&��XP�

HLQHQ�EHGHXWHQGHQ�)DNWRU� LQ� GHU�(QWVWHKXQJ�XQG�GHP�:DFKVWXP�GHV�8&�KDQGHOW��'DKHU�

VROOWHQ�]XN�QIWLJH�)RUVFKXQJVYRUKDEHQ�%,5&��]XQHKPHQG�LQ�GHQ�%OLFN�QHKPHQ�XQG�GHVVHQ�

%HGHXWXQJ�Y�D��LP�5DKPHQ�SHUVRQDOLVLHUWHU�7KHUDSLHDQVlW]H�HLQJHKHQG�HYDOXLHUHQ��

������ 'LH� )HKOUHJXODWLRQ� YRQ� $SRSWRVHIDNWRUHQ� WUlJW� LP� 8&� ]XU� (QWVWHKXQJ� GHU�
&LVSODWLQUHVLVWHQ]�EHL�
'LH� GXUFKJHI�KUWHQ� 8QWHUVXFKXQJHQ� ]HLJHQ�� GDVV� GLH� ([SUHVVLRQ� YRQ� $SRSWRVHIDNWRUHQ�

QLFKW�QXU�LQ�8&&V��VRQGHUQ�DXFK�LQ�/77V�IHKOUHJXOLHUW�LVW��'DUDXV�UHVXOWLHUW�GLH�9HUPXWXQJ��

GDVV� GLH� YHUlQGHUWH� ([SUHVVLRQ� YRQ� $SRSWRVHIDNWRUHQ� DQ� GHU� (QWVWHKXQJ� GHU�

&LVSODWLQUHVLVWHQ]� LP�8&�EHWHLOLJW� VHLQ�N|QQWH��'LH�9HUZHQGXQJ�YRQ�&LVSODWLQ�VWHOOW�HLQH�

JlQJLJH�%HKDQGOXQJVPHWKRGH�GHV�8&�GDU��1LHJLVFK�HW�DO����������JHKW�DOOHUGLQJV�KlXILJ�PLW�

GHU�$XVELOGXQJ�YRQ�5HVLVWHQ]HQ�HLQKHU��%XWWLJOLHUR�HW�DO����������ZDV�VLFK�I�U�GLH�7KHUDSLH�

YRQ�.UHEVSDWLHQWHQ�DOV�QDFKWHLOLJ�HUZHLVW��
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'LH�&LVSODWLQUHVLVWHQ]�LP�$OOJHPHLQHQ�EDVLHUW�DXI�YHUVFKLHGHQHQ�0HFKDQLVPHQ��]X�GHQHQ�

HSLJHQHWLVFKH�9HUlQGHUXQJHQ��6WHHOH�HW�DO���������XQG�0RGLILNDWLRQHQ�LQ�GHU�*HQH[SUHVVLRQ�

YRQ�$SRSWRVHIDNWRUHQ��YRUUDQJLJ�GHU�%&/���)DPLOLH��YDQ�2RVWHUZLMN�HW�DO����������]lKOHQ��

'DV� 8PJHKHQ� DSRSWRWLVFKHU� 3UR]HVVH� LVW� HLQ� EHGHXWHQGHU� 6FKULWW� LQ� GHU� 3RVW� 7DUJHW�

5HVLVWDQFH�YRQ�&LVSODWLQ��*DOOX]]L�HW�DO����������9RU�GHP�+LQWHUJUXQG�HUVFKHLQW�GLH�LQ�GHU�

$UEHLW�JHWlWLJWH�%HREDFKWXQJ��GDVV�HLQLJH�/77V�PHKU�DQWLDSRSWRWLVFKH�)DNWRUHQ�H[SULPLHUHQ�

DOV� GLH� SDUHQWDOHQ� 8&&V�� SODXVLEHO�� :lKUHQG� VLFK� GLH� JHUDGH� JHWlWLJWHQ� $XVVDJHQ� DXI�

YHUVFKLHGHQH� 7XPRUDUWHQ� EH]LHKHQ�� VLQG� GLH�0HFKDQLVPHQ� GHU�&LVSODWLQUHVLVWHQ]� LP�8&�

QRFK� XQ]XUHLFKHQG� HUIRUVFKW�� ,QVEHVRQGHUH� GHU� =XVDPPHQKDQJ� ]ZLVFKHQ� GHU� ([SUHVVLRQ�

YRQ� $SRSWRVHIDNWRUHQ� XQG� GHP� $XIWUHWHQ� HLQHU� &LVSODWLQUHVLVWHQ]� PXVV� QRFK� QlKHU�

H[SORULHUW� ZHUGHQ�� ,Q� HLQHU� IU�KHUHQ� 6WXGLH� VWHOOWHQ� 6NRZURQ� HW� DO�� ������� IHVW�� GDVV� GLH�

([SUHVVLRQ�YRQ�$SRSWRVHIDNWRUHQ�/77�DEKlQJLJ�YDULLHUWH��6R�ZXUGHQ�%&/�;/��%&/�;6�

XQG�%,5&��LQ�HLQLJHQ�/77V��EHUH[SULPLHUW��ZlKUHQG�%&/���ZHQLJHU�VWDUN�JHELOGHW�ZXUGH�

�6NRZURQ�HW�DO����������'LHVH�(UJHEQLVVH�GHFNHQ�VLFK�PLW�GHQ�'DWHQ�GHU�YRUOLHJHQGHQ�$UEHLW��

'LH� 5HOHYDQ]� GHU� )HKOUHJXODWLRQ� YRQ� $SRSWRVHIDNWRUHQ� I�U� GLH� $XVELOGXQJ� HLQHU�

&LVSODWLQUHVLVWHQ]�]HLJW�VLFK�DQKDQG�GHU�(IIHNWLYLWlW�YRQ�.RPELQDWLRQVWKHUDSLHQ��GLH�VLFK�DXV�

&LVSODWLQ� XQG� $SRSWRVHIDNWRU�,QKLELWRUHQ� ]XVDPPHQVHW]HQ�� 6R� YHUPDJ� GHU� 3DQ�%&/��L�

2EDWRFOD[�GDV�8&�I�U�HLQH�%HKDQGOXQJ�PLW�&LVSODWLQ�]X�VHQVLELOLVLHUHQ��6WHHOH�HW�DO����������

ZlKUHQG� GHU�%,5&�L�<0���� GLH�:LUNXQJ� YRQ�&LVSODWLQ� LP�8&� YHUVWlUNW� XQG� DXI� GLHVH�

:HLVH�GDV�=HOOVWHUEHQ�VWHLJHUW��6NRZURQ�HW�DO����������1HEHQ�GHU�3DDUXQJ�YRQ�&LVSODWLQ�PLW�

HLQHP�ZHLWHUHQ�,QKLELWRU��ZLUNW�DXFK�GLH�.RPELQDWLRQ�PLW�=ZHLHQ�=HOOWRG�LQGX]LHUHQG��'LHV�

]HLJW�VLFK�DQKDQG�GHV�NRPELQLHUWHQ�.QRFNGRZQV�YRQ�%&/�;/�XQG�%,5&���GLH�GLH�:LUNXQJ�

YRQ�&LVSODWLQ�XQWHUVW�W]WHQ��.XQ]H�HW�DO����������

������'LH�NRPSOH[HQ�,QWHUDNWLRQHQ�GHU�$SRSWRVHIDNWRUHQ�LP�8&�
'HU� 1DFKZHLV� YRQ� .RUUHODWLRQHQ� ]ZLVFKHQ� YHUVFKLHGHQHQ� $SRSWRVHIDNWRUHQ� ELHWHW� GLH�

0|JOLFKNHLW��UHJXODWRULVFKH�=XVDPPHQKlQJH�LP�8&�]X�HUIDVVHQ�XQG�VLFK�GLHVH�JJI��]ZHFNV�

$SRSWRVHLQGXNWLRQ�]X�1XW]H�]X�PDFKHQ��$XV�GHU�YRUOLHJHQGHQ�$UEHLW�JHKW�KHUYRU��GDVV�GLH�

,QWHUDNWLRQHQ� ]ZLVFKHQ� SUR�� XQG� DQWLDSRSWRWLVFKHQ� )DNWRUHQ� LP� 8&� YLHOIlOWLJ� XQG�

�EHUZLHJHQG� QLFKW� NODU� NRUUHOLHUW� VLQG�� -HGRFK� NRQQWHQ� DXFK� HLQLJH� VLJQLILNDQWH�

.RUUHODWLRQHQ�KHUDXVJHDUEHLWHW�ZHUGHQ��

(LQH� SRVLWLYH� .RUUHODWLRQ� LVW� ]ZLVFKHQ� GHQ� SURDSRSWRWLVFKHQ� )DNWRUHQ� %,'� XQG� %$;�

QDFKZHLVEDU��%HLGH�VLQG� I�U�GLH�%LOGXQJ�GHV�0203�HVVHQ]LHOO� �:HL�HW�DO���������XQG�HV�

EHVWHKW�HLQH�YRUEHNDQQWH�:HFKVHOZLUNXQJ�]ZLVFKHQ�GHQ�)DNWRUHQ��LP�5DKPHQ�GHUHU�%,'�
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DQ�GHU�$NWLYLHUXQJ�YRQ�%$;�EHWHLOLJW� LVW��(VNHV�HW�DO����������$OOHUGLQJV�LVW�%,'�I�U�GHQ�

$NWLYLHUXQJVSUR]HVV�QLFKW�]ZLQJHQG�YRQQ|WHQ��=KDQJ�HW�DO����������ZDV�GDUDXI�KLQGHXWHW��

GDVV� ZHLWHUH� 8UVDFKHQ� I�U� GLH� .RUUHODWLRQ� ]ZLVFKHQ� EHLGHQ� )DNWRUHQ� YRUOLHJHQ�� (LQH�

P|JOLFKH�%HJU�QGXQJ�LVW�DXI�(EHQH�GHV�7UDQVNULSWLRQVIDNWRUV�S���]X�ILQGHQ��GHU�VRZRKO�DXI�

GLH� ([SUHVVLRQ� YRQ� %,'� HLQZLUNW� �6D[� HW� DO��� ������ DOV� DXFK� GLH� %LOGXQJ� YRQ� %$;�

PD�JHEOLFK�EHHLQIOXVVW��0L\DVKLWD�HW�DO����������

(LQ�ZHLWHUHV�%HLVSLHO�I�U�HLQH�.RUUHODWLRQ�]ZLVFKHQ�]ZHL�SURDSRSWRWLVFKHQ�)DNWRUHQ�VWHOOW�

VLFK�I�U�%$;�XQG�'$;;�GDU��$Q�GLHVHU�6WHOOH�JLOW�HV�]X�HUZlKQHQ��GDVV�'$;;�LP�.RQWH[W�

GHU�$SRSWRVH�DOV�+\EULG�IXQJLHUW�XQG�VRZRKO�SURDSRSWRWLVFKH�(OHPHQWH��<DQJ�HW�DO���������

DOV�DXFK�DQWLDSRSWRWLVFKH�$VSHNWH��&KHQ�	�&KHQ��������LQ�VLFK�YHUHLQW��,Q�GHU�YRUOLHJHQGHQ�

$UEHLW�ZXUGH�'$;;�GHU�*UXSSH�GHU�SURDSRSWRWLVFKHQ�)DNWRUHQ�]XJHRUGQHW��REJOHLFK�VHLQH�

DSRSWRVHKHPPHQGH� :LUNXQJ� QLFKW� JlQ]OLFK� YHUQDFKOlVVLJW� ZHUGHQ� GDUI�� VFKOLH�OLFK�

XQWHUELQGHQ�DQWLDSRSWRWLVFKH�)DNWRUHQ�KlXILJ�SURDSRSWRWLVFKH�3UR]HVVH��.DOH�HW�DO����������

'LH� SRVLWLYH� .RUUHODWLRQ� ]ZLVFKHQ� %$;� XQG� '$;;� HUVFKHLQW� DXI� GHQ� HUVWHQ� %OLFN�

XQJHZ|KQOLFK��GD�GLH�EHLGHQ�)DNWRUHQ�XQWHUVFKLHGOLFKH�$XIJDEHQ�LP�.RQWH[W�GHU�$SRSWRVH�

HUI�OOHQ��:lKUHQG�%$;�I�U�GHQ�3UR]HVV�GHU�RXWHU�PHPEUDQH�SHUPHDELOL]DWLRQ�HVVHQ]LHOO�LVW�

�:HL�HW�DO����������QLPPW�'$;;�YHUVFKLHGHQH�DQGHUH�$XIJDEHQ�ZDKU��<DQJ�HW�DO���������

XQG� LVW� GDU�EHU� KLQDXV� DQ� GHU� '1$�5HSDUDWXU� EHWHLOLJW� �*XOYH� HW� DO��� ������� $XI�

WUDQVNULSWLRQDOHU�(EHQH�OlVVW�VLFK�HEHQIDOOV�NHLQH�HLQGHXWLJH�%HJU�QGXQJ�I�U�GLH�IHVWJHVWHOOWH�

.RUUHODWLRQ�ILQGHQ��,Q�%H]XJ�DXI�GHQ�7UDQVNULSWLRQVIDNWRU�S���YHUKlOW�HV�VLFK�]�%��VR��GDVV�

GLHVHU�DQ�GHU�5HJXOLHUXQJ�GHU�%$;�([SUHVVLRQ�EHWHLOLJW�LVW��0L\DVKLWD�HW�DO���������XQG�DXFK�

GHVVHQ�$NWLYLWlW�VWHXHUW��&KLSXN�HW�DO����������'$;;�ZLHGHUXP�VHQNW�GLH�$NWLYLWlW�YRQ�S���

�=KDR� HW� DO��� ������� ZDV� LQIROJH� LQ� HLQHU� JHULQJHUHQ� %$;�([SUHVVLRQ� XQG� $NWLYLWlW�

UHVXOWLHUHQ�P�VVWH��-HGRFK�JLEW�HV�DXFK�+LQZHLVH��GDVV�'$;;�DXI�SURDSRSWRWLVFKH�:HLVH�

PLW� S��� LQ� ,QWHUDNWLRQ� WUHWHQ� NDQQ��ZREHL� VLFK� GLHVH� QLFKW� DXI� GLH� ([SUHVVLRQ� YRQ�%$;�

DXV]XZLUNHQ�VFKHLQW��/L�HW�DO����������,Q�GHU�)DFKOLWHUDWXU�ZXUGH�GLH�.RUUHODWLRQ�]ZLVFKHQ�

%$;� XQG� '$;;� ELVKHU� QRFK� QLFKW� EHVFKULHEHQ�� %HULFKWH� �EHU� GLH� (IIHNWH� HLQHU�

PHGLNDPHQWHQLQGX]LHUWHQ�+HPPXQJ�EHLGHU�)DNWRUHQ�DXI�GLH�$SRSWRVHLQGXNWLRQ�ODVVHQ�VLFK�

HEHQIDOOV�QLFKW�LGHQWLIL]LHUHQ��

(LQ�]XVlW]OLFKHV�%HLVSLHO�I�U�HLQH�SRVLWLYH�.RUUHODWLRQ�VWHOOW�GDV�=XVDPPHQVSLHO�]ZLVFKHQ�

GHQ�DQWLDSRSWRWLVFKHQ�)DNWRUHQ�0&/���XQG�%&/�;/�GDU��6WXGLHQ�KDEHQ�HUJHEHQ��GDVV�GDV�

JOHLFK]HLWLJH� 7DUJHWLQJ� EHLGHU� )DNWRUHQ� GLH� $SRSWRVH� LQ� 7XPRU]HOOHQ� GHXWOLFK� YHUVWlUNW�

�:HHGHQ� HW� DO��� ������ .HKU� HW� DO��� ������� bKQOLFK� ZLH� EHL� %$;� XQG� %,'� N|QQWH� GLH�

.RUUHODWLRQ� GXUFK� JHPHLQVDPH� 7UDQVNULSWLRQVIDNWRUHQ� HUNOlUW� ZHUGHQ�� 'LH� ([SUHVVLRQ�
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UHVSHNWLYH�$NWLYLHUXQJ�YRQ�0&/���ZLUG�VRZRKO�GXUFK�1)�κB (Liu et al., 2014) als auch 

GXUFK�VLJQDO�WUDQVGXFHU�DQG�DFWLYDWRU�RI�WUDQVFULSWLRQ����67$7����%KDWWDFKDU\D�HW�DO���������

YHUPLWWHOW��bKQOLFK�YHUKlOW�HV�VLFK�LP�)DOOH�YRQ�%&/�;/��/HH�HW�DO����������

,Q�6XPPH�]HLJW� VLFK�� GDVV� LP�8&�QXU�ZHQLJH�.RUUHODWLRQHQ� ]ZLVFKHQ�$SRSWRVHIDNWRUHQ�

IHVWVWHOOEDU� VLQG�� 'LH� .RUUHODWLRQHQ�� GLH� YRUKDQGHQ� VLQG�� XQWHUOLHJHQ� NRPSOH[HQ�

0HFKDQLVPHQ��GLH�HV�ZHLWHU�]X�HUIRUVFKHQ�XQG�EHVVHU�]X�YHUVWHKHQ�JLOW��(LQHQ�P|JOLFKHQ�

WKHUDSHXWLVFKHQ�$QJULIIVSXQNW�N|QQWHQ�JHPHLQVDPH�7UDQVNULSWLRQVIDNWRUHQ�GDUVWHOOHQ��

�����(3,LV�YHUlQGHUQ�GLH�([SUHVVLRQ�YRQ�$SRSWRVHIDNWRUHQ�LP�8&�

������(3,LV�XQG�$SRSWRVHIDNWRUHQ�LP�8&��=HOOOLQLHQDEKlQJLJH�(IIHNWH�
(LQ�EHGHXWHQGHV�=LHO�GLHVHU�$UEHLW�ZDU��GLH�(IIHNWH�HLQHU�HSLJHQHWLVFKHQ�%HKDQGOXQJ�DXI�GLH�

([SUHVVLRQ�YRQ�$SRSWRVHIDNWRUHQ� LP�8&�]X�XQWHUVXFKHQ�XQG� DXI�%DVLV� GHU� JHZRQQHQHQ�

(UNHQQWQLVVH�HLQ�HLQJHKHQGHUHV�9HUVWlQGQLV�GDI�U�]X�HQWZLFNHOQ��ZLH�(3,LV�LP�.RQWH[W�GHU�

$SRSWRVH� ZLUNHQ�� 'D]X� ZXUGHQ�8&&V� XQG� GLH� .RQWUROO�=/�+%/$.�PLW� YHUVFKLHGHQHQ�

(3,LV� EHKDQGHOW� XQG� LP� $QVFKOXVV� T57�3&5V� GXUFKJHI�KUW�� :LH� LQ� 7H[WSDVVDJH� ������

GDUJHVWHOOW��ZLHV�GHU�'107L�'HFLWDELQ�HLQH�YRUUDQJLQJ�SURDSRSWRWLVFKH�:LUNXQJ�DXI��ZDV�

VLFK�DQ�GHU�([SUHVVLRQVVWHLJHUXQJ�SURDSRSWRWLVFKHU�)DNWRUHQ�]HLJWH��ZlKUHQG�GLH�%LOGXQJ�

DQWLDSRSWRWLVFKHU�0RGXODWRUHQ�JHVHQNW�ZXUGH��$QGHUV� DOV�'HFLWDELQ� I�KUWHQ�GLH�+'$&LV�

5RPLGHSVLQ�XQG�4XLVLQRVWDW�HLQH�JHPLVFKWH�5HJXODWLRQ�KHUEHL��LP�5DKPHQ�GHUHU�HV�]X�HLQHU�

([SUHVVLRQVVWHLJHUXQJ�XQG��UHGXNWLRQ�YRQ�VRZRKO�SUR��DOV�DXFK�DQWLDSRSWRWLVFKHQ�)DNWRUHQ�

NDP�� ,P� GLUHNWHQ�9HUJOHLFK� EHLGHU�+'$&LV�ZLHV� 4XLVLQRVWDW�ZHQLJHU� VWDUN� DXVJHSUlJWH�

(IIHNWH�DXI�GLH�*HQH[SUHVVLRQ�DXI�DOV�5RPLGHSVLQ��'HU�%(7L�3/;������ZLHV�GLH�JU|�WH�

9DULDELOLWlW� DOOHU� XQWHUVXFKWHQ� (3,LV� DXI� GLH�*HQH[SUHVVLRQ� DXI��ZREHL� HU� WHQGHQ]LHOO� GLH�

LQWULQVLVFKH�$SRSWRVH�I|UGHUWH��'LHV�ZXUGH�DQKDQG�GHU�,QGXNWLRQ�YRQ�SURDSRWRWLVFKHP�%$;�

RIIHQEDU��'LH�$XVZDKO� ILHO� DXI� GLH� JHQDQQWHQ� (3,LV�� GD� VLFK� GLHVH� LQ� GHU�9HUJDQJHQKHLW�

EHUHLWV�DOV�ZLUNVDPH�.UHEVPHGLNDPHQWH�HUZLHVHQ�KDWWHQ��8HGD�HW�DO���������$UWV�HW�DO���������

<X�HW�DO���������RGHU� LQ�GLHVHP�.RQWH[W�DOV�YLHOYHUVSUHFKHQG�JHOWHQ� �(UNHV�HW�DO����������

(LQLJH� 6XEVWDQ]HQ� ZXUGHQ� EHUHLWV� LP�8&� XQWHUVXFKW�� MHGRFK� ZXUGH� LKU� (LQIOXVV� DXI� GLH�

$SRSWRVHUHJXODWLRQ�KlXILJ�QLFKW�DXVUHLFKHQG�EHU�FNVLFKWLJW��/L�HW�DO���������:X�HW�DO���������

7K\�HW�DO����������

'LH�GLYHUJLHUHQGHQ�(IIHNWH�GHU�(3,LV�DXI�GLH�([SUHVVLRQ�YRQ�$SRSWRVHIDNWRUHQ� LQ�8&&V�

N|QQHQ� VRZRKO� DXI� PROHNXODUHQ� 0HFKDQLVPHQ� EHUXKHQ� DOV� DXFK� DXI� GLH� ]HOOXOlUH�

+HWHURJHQLWlW� GHV�8&� ]XU�FNJHI�KUW�ZHUGHQ�� (LQHQ�ZHVHQWOLFKHQ�$VSHNW� VWHOOHQ� GDU�EHU�

KLQDXV�GLH�:LUNPHFKDQLVPHQ�GHU�(3,LV�GDU��GLH�VLFK�WHLOV�GHXWOLFK�XQWHUVFKHLGHQ��'107LV�
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HQWIDOWHQ� LKUH� :LUNXQJ� GXUFK� GLH� 5HDNWLYLHUXQJ� YRQ� *HQHQ�� GLH� ]XYRU� GXUFK�

+\SHUPHWK\OLHUXQJ� VWXPP� JHVFKDOWHW� ZRUGHQ� ZDUHQ�� %HL� GHQ� VWXPPJHVFKDOWHWHQ� *HQHQ�

NDQQ�HV�VLFK�DXFK�XP�SURDSRSWRWLVFKH�9HUWUHWHU�KDQGHOQ��6DNDL�HW�DO����������'LH�(UJHEQLVVH�

LQ� GLHVHU� $UEHLW� ]HLJHQ�� GDVV� GHU� '107L� 'HFLWDELQ� GDU�EHU� KLQDXV� GLH� ([SUHVVLRQ�

DQWLDSRSWRWLVFKHU� )DNWRUHQ� LP� 8&� I|UGHUW�� 'DUDXV� OlVVW� VLFK� DEOHLWHQ�� GDVV�

+\SHUPHWK\OLHUXQJVSUR]HVVH� DQ� GHU� ([SUHVVLRQVUHJXODWLRQ� DQWLDSRSWRWLVFKHU� )DNWRUHQ� LP�

8&�EHWHLOLJW�VLQG�XQG�QLFKW�QXU�SURDSRSWRWLVFKH�3URWHLQH�EHWUHIIHQ��(LQH�6FKOXVVIROJHUXQJ��

GLH�GXUFK�GLH�)RUVFKXQJVHUJHEQLVVH�YRQ�*UXQHZDOG�HW�DO���������LP�8&�JHVW�W]W�ZLUG��'LH�

LQ�GHU�$UEHLW�IHVWJHVWHOOWH�]HOOOLQLHQDEKlQJLJH�:LUNXQJ�YRQ�'HFLWDELQ�N|QQWH�DXI�YDULLHUHQGH�

0HWK\OLHUXQJVPXVWHU�]ZLVFKHQ�GHQ�=/�]XU�FN]XI�KUHQ�VHLQ��-HQH�9HUPXWXQJ�ZXUGH�LQ�GHU�

9HUJDQJHQKHLW�DXFK�LQ�DQGHUHQ�7XPRUHQWLWlWHQ�EHVWlWLJW��6X]XNL�	�%LUG���������

+'$&LV�PRGLIL]LHUHQ�GDV�&KURPDWLQPXVWHU��LQGHP�VLH�(LQIOXVV�DXI�GLH�+LVWRQDFHW\OLHUXQJ�

QHKPHQ��)XUXPDL�HW�DO���������$UWV�HW�DO����������9HUVFKLHGHQH�6WXGLHQ�GHXWHQ�GDUDXI�KLQ��

GDVV�+'$&LV�GLH�([SUHVVLRQ�SURDSRSWRWLVFKHU�)DNWRUHQ�YHUVWlUNHQ��ZlKUHQG�GLH�%LOGXQJ�

DQWLDSRSWRWLVFKHU�)DNWRUHQ�UHGX]LHUW�ZLUG��'XDQ�HW�DO���������&RQGRUHOOL�HW�DO���������%ROGHQ�

HW�DO����������$XV�GHQ�$XVI�KUXQJHQ�XQWHU�3XQNW�������JHKW�KHUYRU��GDVV�VLFK�GLH�JHQDQQWHQ�

(UNHQQWQLVVH�QLFKW�RKQH�:HLWHUHV�DXI�GDV�8&��EHUWUDJHQ�ODVVHQ��9LHOPHKU�VLQG�GLH�(IIHNWH�

LQ� 8&&V� KHWHURJHQ�� 5RPLGHSVLQ� UHGX]LHUW� ]�%�� GLH� ([SUHVVLRQ� YHUVFKLHGHQHU�

SURDSRSWRWLVFKHU� .RPSRQHQWHQ� GHU� LQWULQVLVFKHQ� XQG� H[WULQVLVFKHQ� $SRSWRVH�� ]X� GHQHQ�

6PDF�� &\WRFKURP� F�� 3UR�&DVSDVH� �� RGHU� GHU� )DV�/LJDQG� ]lKOHQ�� 'XUFK� GLH� YHUPLQGHUWH�

([SUHVVLRQ� SURDSRSWRWLVFKHU� XQG� GLH� JHVWHLJHUWH� ([SUHVVLRQ� DQWLDSRSWRWLVFKHU� )DNWRUHQ�

N|QQWH�GLH�]HOOWRGLQGX]LHUHQGH�:LUNXQJ�YRQ�+'$&LV�QHJDWLY�EHHLQIOXVVW�ZHUGHQ��$EKLOIH�

VWHOOW�GLH�.RPELQDWLRQ�YRQ�+'$&LV�PLW�ZHLWHUHQ�0HGLNDPHQWHQ�GDU��5DPDNULVKQDQ�HW�DO��

�������ZHLVHQ�]�%��DXI�GLH�3RWHQ]�HLQHU�.RPELQDWLRQVWKHUDSLH�YRQ�5RPLGHSVLQ�PLW�0(.��

,QKLELWRUHQ��0(.LV��RGHU�%&/��LV�LP�PXOWLSOHQ�0\HORP�KLQ��5DPDNULVKQDQ�HW�DO����������

$QKDQG� YHUVFKLHGHQHU� 7XPRUHQWLWlWHQ� DX�HUKDOE� GHV� 8&� NRQQWH� LQ� GHU� 9HUJDQJHQKHLW�

JH]HLJW�ZHUGHQ��GDVV�GLH�*HQH[SUHVVLRQ�YRQ�$SRSWRVHIDNWRUHQ�LQ�$EKlQJLJNHLW�YRQ�GHU�=/�

XQG�GHQ�VSH]LILVFKHQ�)DNWRUHQ�GXUFK�5RPLGHSVLQ��3DROX]]L�HW�DO���������&RUWLJXHUD�HW�DO���

������ XQG�4XLVLQRVWDW� �+H� HW� DO��� ������%DR� HW� DO��� ������ YHUlQGHUW�ZHUGHQ� NDQQ��'LHVH�

(UNHQQWQLV�ZXUGH�DXFK�VFKRQ�LP�=XVDPPHQKDQJ�PLW�GHP�8&�JHZRQQHQ��+|OVFKHU�HW�DO���

������XQG�XQWHUVWUHLFKW�GHVVHQ�PROHNXODUH�+HWHURJHQLWlW��%HVDJWH�+HWHURJHQLWlW�N|QQWH�HLQH�

DXI�GHU�$SRSWRVH�EDVLHUHQGH�7KHUDSLH�GHV�8&�HUVFKZHUHQ��GD�HLQH�2QH�VL]H�ILWV�DOO�/|VXQJ�

QLFKW�JHHLJQHW�ZlUH��9LHOPHKU�VFKHLQW�HLQ�SHUVRQDOLVLHUWHU�7KHUDSLHDQVDW]�HPSIHKOHQVZHUW��

=ZLVFKHQ� GHQ� +'$&LV� 5RPLGHSVLQ� XQG� 4XLVLQRVWDW� EHVWHKHQ� 3RWHQ]XQWHUVFKLHGH�� GLH�
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EHUHLWV� DQKDQG� LKUHU� ZLUNVDPHQ� 'RVLV� RIIHQEDU� ZHUGHQ�� :lKUHQG� 5RPLGHSVLQ� LP�

QDQRPRODUHQ� %HUHLFK� ZLUNVDP� LVW�� ZXUGH� 4XLVLQRVWDW� LQ� GLHVHU� $UEHLW� LP� ]ZHLVWHOOLJHQ�

PLNURPRODUHQ� 6HNWRU� HLQJHVHW]W�� XP� HLQHQ� DXVUHLFKHQGHQ� (IIHNW� ]X� HU]LHOHQ�� 'LH�

3RWHQ]XQWHUVFKLHGH�EHLGHU�6XEVWDQ]HQ�VLQG�YHUPXWOLFK�DXI�HLQH�VSH]LILVFKHUH�+HPPXQJ�YRQ�

+'$&��XQG���GXUFK�5RPLGHSVLQ� ]XU�FN]XI�KUHQ� �)XUXPDL� HW� DO��� �������%HLGH�+'$&V�

JHK|UHQ� ]XU� .ODVVH� ��� GHUHQ� EHVRQGHUH� %HGHXWXQJ� I�U� GLH� 7XPRUHQWVWHKXQJ� XQG� GDV� ��

ZDFKVWXP� DQKDQG� YRQ� $EELOGXQJ� �� QDFKYROO]RJHQ� ZHUGHQ� NDQQ�� 'LH� DQGHUHQ� +'$&��

.ODVVHQ��]�%��.ODVVH����VLQG�KLQJHJHQ�ZHQLJHU�UHOHYDQW��*ODVHU�HW�DO����������4XLVLQRVWDW�ZLUG�

YRQ� 3KDUPDKHUVWHOOHUQ� DOV� SDQ�+'$&L� YHUWULHEHQ� �0HG&KHP([SUHVV��� ZDV� HLQ� EUHLWHUHV�

:LUNVSHNWUXP�LP�9HUJOHLFK�]X�5RPLGHSVLQ�EHWRQW��'LHV�N|QQWH�]XODVWHQ�GHU�+'$&��XQG�

��,QKLELWLRQ�JHKHQ��

%(7LV��]X�GHQHQ�3/;������]lKOW��YHUKLQGHUQ�GLH�,QWHUDNWLRQ�YRQ�7UDQVNULSWLRQVIDNWRUHQ�PLW�

DFHW\OLHUWHQ�+LVWRQHQ�XQG�XQWHUELQGHQ�DXI�GLHVH�:HLVH�GLH�*HQDNWLYLHUXQJ��)LOLSSDNRSRXORV�

HW�DO����������3/;������LVW�HLQ�ZHLWJHKHQG�XQHUIRUVFKWHU�%(7L��GHU�ELVKHU�QXU�LQ�ZHQLJHQ�

3XEOLNDWLRQHQ� %HU�FNVLFKWLJXQJ� IDQG�� (LQH� LP� 0lU]� ����� GXUFKJHI�KUWH� 3XE0HG��

5HFKHUFKH�HUJDE� OHGLJOLFK����7UHIIHU� I�U�3/;�������3XE0HG��� ,P�8&�LVW�GLH�'DWHQODJH�

QRFK�EHJUHQ]WHU��'LH�LQ�GHU�$UEHLW�HUPLWWHOWH�]HOOOLQLHQVSH]LILVFKH�:LUNXQJ�YRQ�3/;������

LQ� 8&&V� GHXWHW� DXI� GDV� 9RUOLHJHQ� YHUVFKLHGHQHU�� ]HOOW\SEH]RJHQHU� 6LJQDOZHJH� KLQ�� GLH�

GXUFK� GHQ� %(7L� EHHLQIOXVVW� ZHUGHQ�� (LQH� 3XEOLNDWLRQ�� GLH� VLFK� PLW� GHU� :LUNXQJ� YRQ�

3/;������ LP�8&�EHIDVVW��EHULFKWHW�YRQ�HLQHU� UHGX]LHUWHQ�%&/���([SUHVVLRQ��7K\�HW�DO���

�������'LH�9HUZHQGXQJ�YRQ�-4���HLQHP�%(7L�GHU� HUVWHQ�6WXQGH��)LOLSSDNRSRXORV� HW�DO���

������� UHVXOWLHUWH� LP�8&�LQ�GHU�YHUPHKUWHQ�%LOGXQJ�YRQ�%&/����%&/�;/�XQG�%&/�;6��

ZREHL�PDQFKH�8&&V�EHVRQGHUV�HPSILQGOLFK�DXI�GLH�%HKDQGOXQJ�UHDJLHUWHQ��+|OVFKHU�HW�DO���

�������$QKDQG�EHLGHU�6WXGLHQ�ZLUG�GLH�*HQH[SUHVVLRQV�PRGLIL]LHUHQGH�:LUNXQJ�YRQ�%(7LV�

EHWRQW� XQG� OlVVW� VLFK� GXUFK� $UEHLWHQ� LQ� YHUVFKLHGHQHQ� ZHLWHUHQ� .UHEVHQWLWlWHQ�� ZLH�

O\PSKDWLVFKHQ�7XPRUHQ��&XPPLQ�HW�DO���������RGHU�GHP�PDOLJQHQ�0HODQRP��7LDJR�HW�DO���

������HUJlQ]HQ��9HUJOHLFKEDU�PLW�-4��EHHLQIOXVVW�3/;������ZDKUVFKHLQOLFK�YHUVFKLHGHQVWH�

6LJQDOWUDQVGXNWLRQVZHJH��GDUXQWHU�GLH�0$3.��RGHU�3,�.�$.7�6LJQDOZHJH��'DUDXV�IROJHQ�

XQWHUVFKLHGOLFKH�$SRSWRVH��RGHU�hEHUOHEHQVVLJQDOH�MH�QDFK�JHQHWLVFKHU�XQG�HSLJHQHWLVFKHU�

$XVVWDWWXQJ� GHU� =HOOH� �-LDQJ� HW� DO��� ������� ,Q� EHVWLPPWHQ� =/� N|QQWHQ� GDKHU� YHUVWlUNWH�

SURDSRSWRWLVFKH� 6LJQDOH� DXIWUHWHQ�� ZlKUHQG� LQ� DQGHUHQ� DQWLDSRSWRWLVFKH� 0HFKDQLVPHQ�

�EHUZLHJHQ��

:LH� HLQJDQJV� HUZlKQW�� N|QQWHQ� XQWHUVFKLHGOLFKH� PROHNXODUH� 0HFKDQLVPHQ� XQG� GHUHQ�

9HUlQGHUXQJHQ�*U�QGH�I�U�GLH�YDULDEOH�:LUNXQJ�YRQ�(3,LV�LP�8&�GDUVWHOOHQ��%HL�GHP�8&�
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KDQGHOW�HV�VLFK�XP�HLQH�VRZRKO�LQ�JHQHWLVFKHU�DOV�DXFK�HSLJHQHWLVFKHU�+LQVLFKW�KHWHURJHQH�

7XPRUDUW� �5REHUWVRQ� HW� DO��� ������� 8QWHUVFKLHGH� LQ� 0HWK\OLHUXQJV�� XQG�

$FHW\OLHUXQJVPXVWHUQ�VRZLH�LQ�GHU�([SUHVVLRQ�YRQ�$SRSWRVH�UHJXOLHUHQGHQ�)DNWRUHQ��ZLH�

S����%HUJJUHQ�HW�DO���������RGHU�5E��0L\DPRWR�HW�DO����������N|QQWHQ�GLH�(PSILQGOLFKNHLW�

JHJHQ�EHU�HSLJHQHWLVFKHQ�0RGXODWRUHQ�EHHLQIOXVVHQ��6R�N|QQWHQ�=HOOHQ�P|JOLFKHUZHLVH�DXI�

GLH�5HDNWLYLHUXQJ�SURDSRSWRWLVFKHU�*HQH�PLW�HLQHU�+RFKUHJXODWLRQ�YRQ�hEHUOHEHQVIDNWRUHQ�

UHDJLHUHQ��ZDV�GLH�(IIHNWLYLWlW�HLQHU�7KHUDSLH�VFKPlOHUQ�N|QQWH��'DU�EHU�KLQDXV�LQWHUDJLHUHQ�

(3,LV� PLW� DQGHUHQ� 6LJQDOZHJHQ�� ZLH� 3,�.�$.7� RGHU� 0$3.�� ZDV� GDV� *HVDPWHUJHEQLV�

EHHLQIOXVVHQ�NDQQ��

'LH� JHWlWLJWHQ� %HREDFKWXQJHQ� XQG� (UOlXWHUXQJHQ� XQWHUVWUHLFKHQ� GLH� :LFKWLJNHLW� HLQHU�

JDQ]KHLWOLFKHQ�%HWUDFKWXQJVZHLVH�GHV�8&�XQG�VHLQHV�]HOOXOlUHQ�.RQWH[WHV��1XU�DXI�GLHVH�

:HLVH� LVW�GDV�7UHIIHQ�HIIHNWLYHU�7KHUDSLHHQWVFKHLGXQJHQ�P|JOLFK��GLH� LP�,GHDOIDOO�HLQHP�

LQGLYLGXDOLVLHUWHQ� $QVDW]� IROJHQ� VROOWHQ�� 8&� PLW� KRKHU� '1$�0HWK\OLHUXQJ� N|QQWHQ� DXI�

'107LV�EHVVHU�DQVSUHFKHQ��ZlKUHQG�VROFKH��GLH�HLQH�HUK|KWH�+'$&�$NWLYLWlW�DXIZHLVHQ��

VHQVLEOHU� DXI� +'$&LV� UHDJLHUHQ� Z�UGHQ�� :lKUHQG� GHU� 7KHUDSLH� VROOWH� VWHWV� DXI� HLQH�

P|JOLFKH� hEHUH[SUHVVLRQ� YRQ� DQWLDSRSWRWLVFKHQ� )DNWRUHQ� JHDFKWHW� ZHUGHQ�� XP� GHQ�

7KHUDSLHHUIROJ�QLFKW�]X�JHIlKUGHQ��

������ 6\QHUJLVWLVFKH� (IIHNWH� YRQ� 3$53LV� XQG� %(7LV� DXI� GLH� ([SUHVVLRQ� YRQ�
$SRSWRVHIDNWRUHQ�LP�8&�
,Q�GHU�YRUOLHJHQGHQ�$UEHLW�ZXUGH�IHVWJHVWHOOW��GDVV�GLH�NRPELQLHUWH�%HKDQGOXQJ�YRQ�8&&V�

PLW� GHP� %(7L� 3/;������ VRZLH� GHP� 3$53L� 2ODSDULE� �EHUZLHJHQG� VWlUNHUH�

*HQH[SUHVVLRQVYHUlQGHUXQJHQ� GHU� $SRSWRVHIDNWRUHQ� LQGX]LHUWH� DOV� GLH� DOOHLQLJH�

9HUZHQGXQJ�HLQHV�GHU�0HGLNDPHQWH��

3$53LV�KHPPHQ�GDV�(Q]\P�3$53��5RXOHDX�HW�DO����������GDV�DQ�GHU�5HSDUDWXU�YRQ�'1$��

6FKlGHQ��YRUQHKPOLFK�'6%V��EHWHLOLJW�LVW��+HUFHJ�	�:DQJ��������XQG�GDU�EHU�KLQDXV�DXFK�

GLH�*HQH[SUHVVLRQ�PRGXOLHUHQ�NDQQ��.H�HW�DO����������3$53LV�ZLUNHQ�EHVRQGHUV�HIIL]LHQW�LQ�

.UHEVHUNUDQNXQJHQ�� GLH� PLW�0XWDWLRQHQ� LQ� '1$�5HSDUDWXUSURWHLQHQ� HLQKHUJHKHQ�� 'LHVH�

0XWDWLRQHQ�N|QQHQ�]�%��EUHDVW�FDQFHU�JHQH��%5&$����RGHU���EHWUHIIHQ��$XGHK�HW�DO����������

VLQG�LP�8&�MHGRFK�WHQGHQ]LHOO�VHOWHQ�QDFKZHLVEDU��0RXZ���������

9HUVFKLHGHQH�6WXGLHQ�KDEHQ�VLFK�EHUHLWV�PLW�GHQ�(IIHNWHQ�HLQHU�.RPELQDWLRQVWKHUDSLH�DXV�

%(7LV�XQG�3$53LV� LQ�.UHEVHUNUDQNXQJHQ� DXVHLQDQGHUJHVHW]W� XQG�EHULFKWHWHQ�YRQ� HLQHP�

XQWHUVW�W]HQGHQ� (IIHNW� DXI� GLH� =HOOWRGLQGXNWLRQ�� =X� GHQ� LQ� GHP� =XVDPPHQKDQJ�

XQWHUVXFKWHQ�7XPRUHQWLWlWHQ�]lKOWHQ�GDV�2YDULDO�&$��/XL�HW�DO���������VRZLH�%UXVW���<DQJ�
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HW�DO���������RGHU�3DQNUHDVNUHEV��0LOOHU�HW�DO����������9RUEHVWHKHQGH�)RUVFKXQJVHUJHEQLVVH�

OHJHQ�QDKH��GDVV�GLH�%(7LV�LQGX]LHUWH�6HQVLELOLVLHUXQJ�YRQ�.UHEV]HOOHQ�JHJHQ�EHU�3$53LV�

HLQH�ZLFKWLJH�*UXQGODJH�GHV�6\QHUJLVPXV�GDUVWHOOW��<DQJ�HW�DO���������7K\�HW�DO����������$XI�

ZHOFKHU� 6WXIH� GHU� 6HQVLELOLVLHUXQJVSUR]HVV� HUIROJW�� LVW� MHGRFK� QLFKW� DEVFKOLH�HQG� JHNOlUW��

(LQH� 0|JOLFKNHLW� VWHOOW� GLH� (EHQH� GHU� $SRSWRVHIDNWRUHQ� GDU�� ZLH� VLFK� DQKDQG� YRQ�

7H[WDEVFKQLWW� ������ ]HLJW�� 'LH� .RPELQDWLRQ� YRQ� 3/;������ XQG� 2ODSDULE� I�KUWH� ]X�

]HOOOLQLHQ��XQG�IDNWRUDEKlQJLJHQ�*HQH[SUHVVLRQVlQGHUXQJHQ�LQ�8&&V��GLH�VRZRKO�SUR��DOV�

DXFK�DQWLDSRSWRWLVFKH�)DNWRUHQ�EHWUDIHQ��,Q�PDQFKHQ�)lOOHQ�UHVXOWLHUWH�GLH�.RPELQDWLRQ�LP�

9HUJOHLFK�]XU�(LQ]HOEHKDQGOXQJ�LQ�HLQHU�YHUVWlUNWHQ�([SUHVVLRQ�DQWLDSRSWRWLVFKHU�)DNWRUHQ��

ZDV� DXV� NUHEVWKHUDSHXWLVFKHU� 6LFKW� XQJ�QVWLJ� LVW� XQG� JOHLFK]HLWLJ� GLH� .RPSOH[LWlW� GHU�

]XJUXQGH� OLHJHQGHQ� 0HFKDQLVPHQ� EHWRQW�� ,QWHUHVVDQWHUZHLVH� I�KUWH� GLH�

.RPELQDWLRQVEHKDQGOXQJ�LQ�/77V�VWlUNHUH�*HQH[SUHVVLRQVYHUlQGHUXQJHQ�KHUEHL�DOV�LQ�GHQ�

SDUHQWDOHQ� =/�� *UXQG� I�U� GLHVH� %HREDFKWXQJ� N|QQWH� GDV� YHUPHKUWH� $XINRPPHQ� YRQ�

0XWDWLRQHQ� LQ� '1$�5HSDUDWXUJHQHQ� LQ� /77V� VHLQ�� ZDV� VLH� HPSIlQJOLFKHU� I�U� HLQH�

%HKDQGOXQJ�PLW�3$53LV�PDFKW��7DWVlFKOLFK�NRQQWHQ�)RUVFKHU,QQHQ�LQ�&LVSODWLQ�UHVLVWHQWHQ�

=HOOHQ� HLQ� YHUPHKUWHV� 9RUNRPPHQ� YRQ� 0XWDWLRQHQ� GHU� '1$�5HSDUDWXUPDVFKLQHULH�

QDFKZHLVHQ��$HEL�HW�DO����������*HJHQ�GLHVHQ�(UNOlUXQJVDQVDW]�VSULFKW�DOOHUGLQJV��GDVV�GLH�

.RPELQDWLRQ� DXV� HLQHP� %(7L� XQG� HLQHP� 3$53L� DXFK� LQ� 7XPRUHQ� PLW� LQWDNWHU� '1$��

5HSDUDWXU�V\QHUJLVWLVFK�ZLUNW��<DQJ�HW�DO���������.DUDNDVKHY�HW�DO���������0LR�HW�DO����������

)ROJOLFK�JLOW�HV�DQGHUH�%HJU�QGXQJHQ�DXV]XORWHQ��(LQH�VROFKH�N|QQWH�VHLQ��GDVV�3$53��QLFKW�

QXU�DQ�GHU�'1$�5HSDUDWXU�EHWHLOLJW�LVW��VRQGHUQ�DXFK�DQ�GHU�5HJXODWLRQ�GHU�*HQH[SUHVVLRQ�

PLWZLUNW��LQGHP�HV�GDV�DXIVSLUDOLVLHUWH�&KURPDWLQ�|IIQHW�XQG�VR�GLH�7UDQVNULSWLRQ�HUP|JOLFKW�

�.ULVKQDNXPDU� 	� .UDXV�� ������� 3$53�� ZLUNW� GDU�EHU� KLQDXV� DQ� GHU� $NWLYLHUXQJ� YRQ�

3URPRWRUHQ��(QKDQFHUQ�sowie verschiedener Transkriptionsfaktoren mit, zu denen NFκB 

�+DVVD� 	� +RWWLJHU�� ������� $NWLYDWRU�3URWHLQ��� �$3���� �$QGUHRQH� HW� DO��� ������ XQG� S���

�*DMHZVNL� 	� +DUWZLJ�� ������ JHK|UHQ�� /HW]WHUHV� IXQJLHUW� DOV� EHGHXWHQGHU� 5HJXODWRU� GHU�

([SUHVVLRQ�YHUVFKLHGHQHU�0LWJOLHGHU�GHU�%&/���)DPLOLH�XQG�I�KUW�]�%��]X�GHU�YHUPHKUWHQ�

%LOGXQJ�YRQ�%$;��%DVX�	�+DOGDU��������RGHU�%,'��6D[�HW�DO����������%(7LV�YHUP|JHQ�GLH�

$NWLYLHUXQJ�YRQ�S���]X�XQWHUVW�W]HQ��$GDPV�HW�DO���������XQG�N|QQWHQ�DXI�GLHVH�:HLVH�GLH�

*HQH[SUHVVLRQ�QRFK�HLQPDO�PHKU�VWHLJHUQ��

'LH� LQ� GHU� $UEHLW� JHZRQQHQHQ� (UJHEQLVVH� EHWRQHQ� GHQ� SRWHQ]LHOOHQ� 1XW]HQ� YRQ�

.RPELQDWLRQVWKHUDSLHQ� LP�8&��'LH�:HFKVHOZLUNXQJ� ]ZLVFKHQ� 3/;������ XQG�2ODSDULE�

N|QQWH�8&&V�HPSILQGOLFKHU�I�U�SURDSRSWRWLVFKH�6WLPXOL�PDFKHQ��ZDV�LP�NOLQLVFKHQ�6HWWLQJ�

KLOIUHLFK�ZlUH��,KUH�YHUVWlUNWH�:LUNXQJ�LQ�/77V�PDFKW�+RIIQXQJ�DXI�QHXH�7KHUDSLHRSWLRQHQ��
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GD� GLH� %HKDQGOXQJ� GHV� FKHPRWKHUDSLHUHVLVWHQWHQ� 8&� GHU]HLW� QRFK� HLQH� JUR�H�

+HUDXVIRUGHUXQJ�GDUVWHOOW��

����+'$&LV�LQGX]LHUHQ�=HOOWRG�LP�8&�

������+'$&LV�LP�8&��0XOWLPHFKDQLVWLVFKH�,QGXNWLRQ�YRQ�$SRSWRVH�XQG�1HNURVH�
'LH�(IIHNWH�YRQ�+'$&LV�DXI�PROHNXODUHU�(EHQH�VLQG�YLHOIlOWLJ��NRPSOH[�XQG�GDKHU� WHLOV�

VFKZHU�JUHLIEDU��8P�GDV�HUUXQJHQH�:LVVHQ�]X�NRQNUHWLVLHUHQ�XQG�KHUDXV]XILQGHQ��ZLH�VLFK�

GLH�9HUZHQGXQJ�YRQ�+'$&LV�DXI�GLH�=HOOWRGLQGXNWLRQ�DXVZLUNW��ZXUGHQ�GLH�8&&V�90��

&8%��� XQG�80�8&��� VRZLH� GLH�.RQWUROO�=/�+%/$.�PLW�5RPLGHSVLQ� XQG�4XLVLQRVWDW�

EHKDQGHOW�XQG�LP�$QVFKOXVV�GXUFKIOXVV]\WRPHWULVFKH�=HOOWRG�0HVVXQJHQ�GXUFKJHI�KUW��(V�

VWHOOWH�VLFK�KHUDXV��GDVV�GLH�%HKDQGOXQJ�PLW�+'$&LV�]X�=HOOWRG�LQ�)RUP�YRQ�$SRSWRVH�XQG�

1HNURVH�I�KUWH��ZREHL�GHU�QHNURWLVFKH�$QWHLO�TXDQWLWDWLY��EHUZRJ��'DV�*URV�GHU�=HOOHQ�EOLHE�

QDFK� GHU� %HKDQGOXQJ� YLWDO�� 'LH� 8&&V� ZLHVHQ� LP� 9HUJOHLFK� ]XU� .RQWUROOH� HLQH� HUK|KWH�

6HQVLELOLWlW�JHJHQ�EHU�5RPLGHSVLQ�XQG�4XLVLQRVWDW�DXI��ZDV�DXI�HLQH�VHOHNWLYH�:LUNXQJ�YRQ�

+'$&LV� LQ� .UHEV]HOOHQ� KLQGHXWHW�� 'DULQ� N|QQWH� HLQ� HQWVFKHLGHQGHU� 9RUWHLO� JHJHQ�EHU�

KHUN|PPOLFKHQ�.UHEVPHGLNDPHQWHQ��ZLH�&LVSODWLQ��EHVWHKHQ��GLH�DXFK�JHVXQGHV�*HZHEH�

VFKlGLJHQ��

9HUVFKLHGHQH� 6WXGLHQ� KDEHQ� EHUHLWV� DXI� GLH� VHOHNWLYH� :LUNVDPNHLW� YRQ� +'$&LV� LQ�

.UHEV]HOOHQ� YHUZLHVHQ�� ZlKUHQG� QRUPDOHV� *HZHEH� QDFK� HLQHU� %HKDQGOXQJ� �EHUZLHJHQG�

LQWDNW�EOLHE��'LH�YRUKDQGHQHQ�)RUVFKXQJHQ�EH]LHKHQ�VLFK�VRZRKO�DXI�GDV�8&��+RIIPDQQ�HW�

DO���������3DLOODV�HW�DO����������DOV�DXFK�DXI�ZHLWHUH�.UHEVHUNUDQNXQJHQ��8HGD�HW�DO���������

%\UG�HW�DO����������)RUVFKHU,QQHQ�KDEHQ�GLH�YHUPHKUWH�([SUHVVLRQ�YRQ�3�*O\NRSURWHLQ��3��

JS��DOV�HLQHQ�5HVLVWHQ]PHFKDQLVPXV�JHJHQ�5RPGHSVLQ�LGHQWLIL]LHUW��5REH\�HW�DO����������(V�

EHVWHKW�GLH�0|JOLFKNHLW��GDVV�+%/$.�PHKU�3�JS�H[SULPLHUW�DOV�GLH�XQWHUVXFKWHQ�8&&V��ZDV�

LKP�HLQH�UHODWLYH�5HVLVWHQ]�JHJHQ�EHU�+'$&LV�YHUOHLKW��3DLOODV�HW�DO���������]HLJWHQ��GDVV�

5RPLGHSVLQ� LQ� 8&&V� '1$�6FKlGHQ� KHUYRUULHI�� ZlKUHQG� VROFKH� LQ� JHVXQGHP�

+DUQEODVHQJHZHEH�QLFKW�GHWHNWLHUEDU�ZDUHQ��3DLOODV�HW�DO����������(V�EHVWHKW�GLH�0|JOLFKNHLW��

GDVV� JHVXQGH� =HOOHQ� �EHU� HLQH� LQWDNWHUH� '1$�5HSDUDWXUPDVFKLQHULH� YHUI�JHQ� DOV�

.UHEV]HOOHQ��ZRGXUFK� VLH� LQ� GHU�/DJH� VLQG��6FKlGLJXQJHQ�GHV�(UEPDWHULDOV� HIIHNWLYHU� ]X�

NRUULJLHUHQ�XQG�GDGXUFK�YLWDO� ]X�EOHLEHQ��'DU�EHU� KLQDXV�NRQQWH� DQKDQG�YRQ�.DSLWHO� ����

JH]HLJW� ZHUGHQ�� GDVV� +'$&LV� GLH� ([SUHVVLRQ� YRQ� $SRSWRVHIDNWRUHQ� LQ� 8&&V� VWlUNHU�

YHUlQGHUWHQ� DOV� LQ� GHU� .RQWUROO�=/� +%/$.�� ZRGXUFK� GDV� =HOOVWHUEHQ� QRFKPDO� VWlUNHU�

LQGX]LHUW�ZHUGHQ�N|QQWH��
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:LH�HLQJDQJV�HUZlKQW��HUJDEHQ�GLH�HLJHQHQ�0HVVXQJHQ��GDVV�GDV�*URV�GHU�=HOOHQ�QDFK�HLQHU�

%HKDQGOXQJ�PLW�+'$&LV�OHEHQGLJ�EOLHE��ZlKUHQG�VLFK�GHU��EHUZLHJHQGH�5HVW�LQ�1HNURVH�

RGHU�GHP�6WDGLXP�GHU�6SlWDSRSWRVH�ZLHGHUIDQG��'LH�(UJHEQLVVH�XQWHUVFKHLGHQ�VLFK�GDPLW�

YRQ�GHQ�%HIXQGHQ�YRQ�+|OVFKHU�HW�DO�� ��������QDFK�GHQHQ�5RPLGHSVLQ� LQ�GHU�8&&�90��

&8%����EHUZLHJHQG�IU�KDSRSWRWLVFKHV�=HOOVWHUEHQ�LQGX]LHUWH��ZlKUHQG�QXU�ZHQLJH�=HOOHQ�

GXUFK� 1HNURVH� ]XJUXQGH� JLQJHQ� �+|OVFKHU� HW� DO��� ������� 'LH� IHVWJHVWHOOWHQ� 8QWHUVFKLHGH�

N|QQWHQ� DXI� XQWHUVFKLHGOLFKH� %HKDQGOXQJV]HLWHQ� XQG� �GRVLHUXQJHQ� ]XU�FN]XI�KUHQ� VHLQ��

'DVV�+'$&LV�]X�DSRSWRWLVFKHP�=HOOVWHUEHQ�I�KUHQ���EHUUDVFKW�QLFKW�XQG�]HLJW�VLFK� DXFK�

GDUDQ�� GDVV� VLH� ]�%�� GLH� H[WULQVLVFKH� $SRSWRVH� DNWLYLHUHQ�� LQGHP� GLH� %LOGXQJ� YRQ�

7RGHVUH]HSWRUHQ��=KDQJ�	�=RQJ��������VRZLH�GHUHQ�/LJDQGHQ��1HEELRVR�HW�DO���������=KDQJ�

	�=RQJ��������JHVWHLJHUW�ZLUG��'DU�EHU�KLQDXV�WULJJHUQ�+'$&LV�GLH�%LOGXQJ�YRQ�526��GLH�

ZLHGHUXP�=HOOVFKlGHQ�LQGX]LHUHQ�XQG�DXI�GLHVHP�:HJ�]XU�$SRSWRVH�I�KUHQ��0L]XWDQL�HW�DO���

�������+'$&LV�VWHOOHQ�=HOOJLIWH�GDU��ZDV�VLFK�DQ�LKUHP�XPIDQJUHLFKHQ�1HEHQZLUNXQJVSURILO�

]HLJW� �)U\H� HW� DO��� ������� 'LH� EHVWHKHQGH� =\WRWR[L]LWlW� NDQQ� DOV� $XVO|VHU� I�U� 1HNURVH�

EHWUDFKWHW�ZHUGHQ��

'LH�%HREDFKWXQJ��GDVV�GDV�*URV�GHU�=HOOHQ�QDFK�HLQHU�%HKDQGOXQJ�PLW�+'$&LV�YLWDO�EOHLEW��

N|QQWH�PLW�GHU�YHUPHKUWHQ�([SUHVVLRQ�DXVJHZlKOWHU�DQWLDSRSWRWLVFKHU�)DNWRUHQ�EHJU�QGHW�

ZHUGHQ��YJO����������'DU�EHU�KLQDXV�LVW�EHNDQQW��GDVV�+'$&LV�LP�8&�]X�=HOO]\NOXVDUUHVW�

I�KUHQ��EHYRU]XJW� LQ�GHU�*��0�3KDVH� �+RIIPDQQ�HW�DO���������� DEHU�DXFK� LP�%HUHLFK�GHU�

*��6�7UDQVLWLRQ��ZDV�VLFK�DQ�GHU�HUK|KWHQ�([SUHVVLRQ�GHV�=HOO]\NOXV�,QKLELWRUV�S���]HLJW�

�6DW\DQDUD\DQD�HW�DO����������=HOOHQ��GLH�VLFK� LQ� HLQHP�=HOO]\NOXVDUUHVW�EHILQGHQ��EOHLEHQ�

YLWDO�XQG�GXUFKODXIHQ�ZHGHU�$SRSWRVH�QRFK�1HNURVH��(V�LVW�MHGRFK�ZLFKWLJ�]X�EHWRQHQ��GDVV�

VWHWV�HLQ�=XVDPPHQVSLHO�PHKUHUHU�)DNWRUHQ��EHU�=HOOWRG�RGHU���EHUOHEHQ�HQWVFKHLGHW�XQG�

GLH�LP�9HUODXI�GHV�7H[WHV�JHQDQQWHQ�$VSHNWH� OHGLJOLFK�DOV�%HLVSLHOH�I�U�HLQ�NRPSOH[HUHV�

*HI�JH�LP�+LQWHUJUXQG�JHZHUWHW�ZHUGHQ�VROOWHQ��

������'HU�NRPELQLHUWH�.QRFNGRZQ�YRQ�+'$&��XQG���I�KUW�]X�=HOOWRG�XQG�'6%V�LP�
8&�
,P� $QVFKOXVV� DQ� GLH� 8QWHUVXFKXQJ� GHU� )ROJHQ� HLQHU� +'$&LV�%HKDQGOXQJ� DXI� GLH�

=HOOWRGIRUP�LQ�8&&V��ZXUGHQ�GLH�([SHULPHQWH�XQWHU�9HUZHQGXQJ�YRQ�+'$&�VSH]LILVFKHU�

VL51$� ZLHGHUKROW�� XP� HLQHQ� :LUNXQJVYHUJOHLFK� ]ZLVFKHQ� EHLGHQ� 6XEVWDQ]JUXSSHQ� ]X�

HUP|JOLFKHQ��%HVRQGHUV�UHOHYDQW�ZDU�LQ�GLHVHP�=XVDPPHQKDQJ�GLH�)UDJH��RE�GLH�+HPPXQJ�

RGHU�GHU�9HUOXVW�HLQ]HOQHU�+'$&�3URWHLQH�VWlUNHU�]HOOWRGLQGX]LHUHQG�ZLUNW��'LH�$SSOLNDWLRQ�

YRQ�VL51$�UHVXOWLHUWH�LQ�GHP�HLQ]HOQHQ�.QRFNGRZQ�YRQ�+'$&�����RGHU���VRZLH�LQ�GHP�

NRPELQLHUWHQ� � .QRFNGRZQ� � YRQ� � +'$&�� � XQG� � ��� � /HW]WHUHU� � ZLHV� � GLH� � VWlUNVWH�
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]HOOWRGLQGX]LHUHQGH�:LUNXQJ�DXI��5RPLGHSVLQ�lKQHOWH�LQ�VHLQHU�3RWHQ]�GHP�NRPELQLHUWHQ�

.QRFNGRZQ�YRQ�+'$&��XQG����ZlKUHQG�4XLVLQRVWDW�LQVJHVDPW�ZHQLJHU�=HOOWRG�DXVO|VWH��

(LQH� %HKDQGOXQJ� PLW� +'$&�VSH]LILVFKHU� VL51$� UHGX]LHUW� GLH� %LOGXQJ� GHU� WDUJHWLHUWHQ�

+'$&V��ZREHL� HLQH� YROOVWlQGLJH� ([SUHVVLRQV�6XSSUHVVLRQ� QLFKW� LPPHU� JHZlKUOHLVWHW� LVW�

�(OEDVKLU�HW�DO����������'LH�LQ�GHU�YRUOLHJHQGHQ�$UEHLW�GXUFKJHI�KUWHQ�%HKDQGOXQJHQ�I�KUWHQ�

]X� HLQHU� GHXWOLFKHQ� 5HGXNWLRQ� GHU� +'$&�([SUHVVLRQ� LQ� 8&&V�� HLQ� YROOVWlQGLJHU�

3URWHLQYHUOXVW� ZDU� MHGRFK� QLFKW� ]X� YHU]HLFKQHQ�� 'DV� EHGHXWHW�� GDVV� WURW]� VXIIL]LHQWHU�

%HKDQGOXQJ�HLQ�7HLO�GHU�+'$&V�DNWLY�EOHLEW��ZRGXUFK�GLH�]XP�=HOOWRG�I�KUHQGH�:LUNXQJ�

YRQ�+'$&�VL51$�JHVFKPlOHUW�ZLUG��,Q�%H]XJ�DXI�+'$&LV�JLOW�HV�]X�HUZlKQHQ��GDVV�GLHVH�

QHEHQ�GHU�+HPPXQJ�YRQ�+'$&V�ZHLWHUH��QLFKW�NDQRQLVFKH�:LUNPHFKDQLVPHQ�DXIZHLVHQ��

GLH�GLH�]HOOWRGLQGX]LHUHQGH�:LUNXQJ�LP�9HUJOHLFK�]X�HLQHP�+'$&�.QRFNGRZQ�QRFKPDOV�

YHUVWlUNHQ� N|QQWH�� =X� GHQ� QLFKW�NDQRQLVFKHQ� (IIHNWHQ� ]lKOW� X�D�� GLH� ,QGXNWLRQ� YRQ�

R[LGDWLYHP�6WUHVV��5XHIOL�HW�DO���������RGHU�YRQ�'1$�6FKlGHQ��5RVDWR�HW�DO����������GLH�LQ�

GHU�=XVDPPHQVFKDX�GLH�3URSDRSWRVH�I|UGHUQ��$XIIlOOLJ�LVW�MHGRFK��GDVV�4XLVLQRVWDW�JHPl��

������XQG�������]X�ZHQLJHU�=HOOWRG�I�KUW�DOV�HLQ�VL51$�YHUPLWWHOWHU�+'$&�.QRFNGRZQ��ZDV�

GDUDXI� KLQGHXWHW�� GDVV� GLH� HUZlKQWHQ� QLFKW�NDQRQLVFKHQ�(IIHNWH� YRQ�+'$&LV� QLFKW� GD]X�

I�KUHQ��GDVV�+'$&LV�HLQHP�+'$&�.QRFNGRZQ�SULQ]LSLHOO��EHUOHJHQ�VLQG��'LH�JHULQJHUH�

3RWHQ]�YRQ�4XLVLQRVWDW�N|QQWH�GDPLW�]XVDPPHQKlQJHQ��GDVV�+'$&V�WURW]�PHGLNDPHQW|VHU�

+HPPXQJ� QRFK� GD]X� LQ� GHU� /DJH� VLQG�� DQ� GHU�%LOGXQJ� YRQ�0XOWLSURWHLQ�&R�5HSUHVVRU��

.RPSOH[HQ� PLW]XZLUNHQ�� GLH� DQ� GHU� 6WHXHUXQJ� GHU� *HQH[SUHVVLRQ� EHWHLOLJW� VLQG�� (LQ�

YROOVWlQGLJHU�+'$&�.QRFNGRZQ�N|QQWH�GLHVH�3DUWL]LSDWLRQ�XQWHUELQGHQ��

'LH�LQ�7H[WDEVFKQLWW�������DXIJHI�KUWHQ�(UJHEQLVVH�]HLJHQ��GDVV�GHU�NRPELQLHUWH�.QRFNGRZQ�

YRQ� +'$&�� XQG� �� HLQH� DXVJHSUlJWH� =HOOWRGLQGXNWLRQ� LQ� 8&&V� ]XU� )ROJH� KDW�� ZDV� GLH�

%HGHXWXQJ�JHQDQQWHU�+'$&V�I�U�GDV�hEHUOHEHQ�XQG�GLH�3HUVLVWHQ]�GHV�8&�KHUYRUKHEW��'LH�

(IIL]LHQ]� HLQHV� NRPELQLHUWHQ�.QRFNGRZQV� YRQ� +'$&�� XQG� �� JHJHQ�EHU� HLQHP� (LQ]HO��

.QRFNGRZQ�DXI�GLH�=HOOWRGLQGXNWLRQ�ZXUGH�DXFK�LQ�DQGHUHQ�.UHEVDUWHQ�EHVFKULHEHQ��'RUW�

ZXUGH�EHREDFKWHW��GDVV�GHU�.QRFNGRZQ�HLQHU�HLQ]HOQHQ�+'$&�]X�HLQHU�NRPSHQVDWRULVFKHQ�

hEHUH[SUHVVLRQ� GHV� MHZHLOV� DQGHUHQ� ,VRHQ]\PV� I�KUWH�� ZDV� DOV� XUVlFKOLFK� I�U� GLH�

EHREDFKWHWHQ�3RWHQ]XQWHUVFKLHGH�DQJHQRPPHQ�ZXUGH��/DJJHU�HW�DO���������/LQ�HW�DO����������

'LHVH� $QQDKPH� OlVVW� VLFK�P|JOLFKHUZHLVH� DXI� GDV� 8&� �EHUWUDJHQ� XQG� ZXUGH� LQ� GLHVHP�

.RQWH[W�EHUHLWV�YRQ�3LQNHUQHLO�HW�DO���������DXIJHJULIIHQ��'LH�)RUVFKHU,QQHQ�EHVWlWLJWHQ�GLH�

+\SRWKHVH��LQGHP�VLH�]HLJWHQ��GDVV�GHU�JOHLFK]HLWLJH�.QRFNGRZQ�YRQ�+'$&��XQG���LQ�8&&V�

]X� PHKU� $SRSWRVH� I�KUWH� DOV� GHU� (LQ]HO�.QRFNGRZQ�� $XFK� LQ� GLHVHP� )DOO� NRQQWH� HLQH�

NRPSHQVDWRULVFKH�hEHUH[SUHVVLRQ�GHV�MHZHLOV�DQGHUHQ�,VRHQ]\PV�EHREDFKWHW�ZHUGHQ��ZREHL�
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GLH� 0HKUH[SUHVVLRQ� YRQ� +'$&�� ZHQLJHU� VWDUN� DXVJHSUlJW� ZDU� DOV� GLH� YRQ� +'$&��

�3LQNHUQHLO�HW�DO����������'LHVHU�8PVWDQG�N|QQWH�HLQH�%HJU�QGXQJ�GDI�U�OLHIHUQ��ZDUXP�GHU�

.QRFNGRZQ� YRQ� +'$&�� LQ� GHQ� 8&&V� 90�&8%��� XQG� 80�8&��� HIIHNWLYHU� =HOOWRG�

LQGX]LHUWH�DOV�GHU�.QRFNGRZQ�YRQ�+'$&���'LH�HQJH�9HUELQGXQJ�YRQ�+'$&��XQG��� LVW�

QLFKW��EHUUDVFKHQG��VFKOLH�OLFK�ZHLVHQ�EHLGH�(Q]\PH�QLFKW�QXU��EHUODSSHQGH�)XQNWLRQHQ�DXI�

�+RQWHFLOODV�3ULHWR� HW� DO��� ������� VRQGHUQ� VWHOOHQ�%HVWDQGWHLOH� GHUVHOEHQ�0XOWLSURWHLQ�&R��

5HSUHVVRU�.RPSOH[H�GDU��.HOO\�	�&RZOH\���������%HVDJWH�.RPSOH[H�VSLHOHQ�HLQH�ZLFKWLJH�

5ROOH�I�U�GLH�5HJXOLHUXQJ�GHU�'1$�5HSDUDWXU�VRZLH�GHU�$SRSWRVH��6PHHQN�HW�DO���������XQG�

ZLUNHQ�]XGHP�DOV�7UDQVNULSWLRQVUHJXODWRUHQ��.RQZDU�HW�DO����������

=XVDPPHQIDVVHQG� OlVVW� VLFK� VDJHQ�� GDVV� GLH� NRPELQLHUWH� ,QKLELWLRQ� YRQ� +'$&�� XQG� ��

3RWHQ]LDO� I�U�GLH�VXIIL]LHQWH�7KHUDSLH�GHV�8&�KDW�XQG�ZHLWHU�HUIRUVFKW�ZHUGHQ�VROOWH��'LH�

+HPPXQJ� NDQQ� GXUFK� GLH� 9HUZHQGXQJ� YRQ� VL51$� RGHU� ,QKLELWRUHQ�� ZLH� 5RPLGHSVLQ��

HUIROJHQ��,Q�GHP�=XVDPPHQKDQJ�LVW�HV�MHGRFK�ZLFKWLJ�KHUDXV]XVWHOOHQ��GDVV�VLFK�QLFKW�MHGHU�

,QKLELWRU�JOHLFKHUPD�HQ�I�U�GLH�7KHUDSLH�GHV�8&�HLJQHW��ZLH�DP�%HLVSLHO�YRQ�4XLVLQRVWDW�

GHXWOLFK�ZLUG��

����.RPELQDWLRQVEHKDQGOXQJHQ�YRQ�+'$&LV�XQG�%&/��LV�LP�8&�

������6\QHUJLVWLVFKH�(IIHNWH�GHU�+'$&LV��XQG�9HQHWRFOD[�.RPELQDWLRQ�
$QKDQG� YRQ� .DSLWHO� ���� NRQQWH� JH]HLJW� ZHUGHQ�� GDVV� GLH� 9HUZHQGXQJ� GHU� +'$&LV�

5RPLGHSVLQ� XQG� 4XLVLQRVWDW� LP� 8&� LQ� HLQHU� YHUPHKUWHQ� ([SUHVVLRQ� DQWLDSRSWRWLVFKHU�

)DNWRUHQ�� GDUXQWHU�%&/���� UHVXOWLHUHQ� NDQQ��'D� GLHVHU�8PVWDQG� GLH�$SRSWRVH� I|UGHUQGH�

:LUNXQJ� YRQ�+'$&LV� HLQVFKUlQNW�� VROOWH� GHU� (IIHNW� HLQHU�.RPELQDWLRQVEHKDQGOXQJ� DXV�

+'$&LV� PLW� GHP� %&/��L� 9HQHWRFOD[� QlKHU� XQWHUVXFKW� ZHUGHQ�� 'LH�

.RPELQDWLRQVEHKDQGOXQJ� ]HLJWH� HLQH� GRVLV�� VRZLH� ]HOOOLQLHQDEKlQJLJH� :LUNXQJ�� 'LH�

.RPELQDWLRQ�DXV�5RPLGHSVXQ�PLW�9HQHWRFOD[�ZLHV�LQ�JHULQJHQ�'RVHQ�HLQHQ�V\QHUJLVWLVFKHQ�

(IIHNW�DXI��GHU�VSlWHU�LQ�HLQHQ�$QWDJRQLVPXV�P�QGHWH��'DV�=XVDPPHQVSLHO�YRQ�4XLVLQRVWDW�

PLW�9HQHWRFOD[�ZDU�YRQ�%HJLQQ�DQ�DQWDJRQLVWLVFKHU�1DWXU��

9HUVFKLHGHQH�6WXGLHQ�KDEHQ�VLFK�EHUHLWV�PLW�GHP�(IIHNW�HLQHU�.RPELQDWLRQVEHKDQGOXQJ�DXV�

+'$&LV�PLW�%&/��LV��ZLH�2EDWRFOD[�RGHU�EHIDVVW��GDUXQWHU�VRZRKO�LQ�VROLGHQ�7XPRUHQ�ZLH�

GHP�*OLREODVWRP��3RQW�HW�DO���������DOV�DXFK�LQ�/\PSKRPHQ��;DUJD\�7RUUHQW�HW�DO����������

,Q�EHLGHQ�7XPRUDUWHQ�ZXUGH�HLQ��EHUZLHJHQG�V\QHUJLVWLVFKHU�(IIHNW�EHREDFKWHW��3RQW�HW�DO���

������;DUJD\�7RUUHQW�HW�DO����������GHU�LP�)DOOH�GHV�&7&/�DEHU�HUVW�EHL�K|KHUHQ�'RVLHUXQJHQ�

DXIWUDW��&\UHQQH�HW�DO����������
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1HEHQ� GHQ� (IIHNWHQ� YRQ� 5RPLGHSVLQ� DXI� GLH� ([SUHVVLRQ� YRQ� $SRSWRVHUHJXODWRUHQ� LVW�

GHQNEDU�� GDVV� ZHLWHUH�0HFKDQLVPHQ� I�U� GLH� V\QHUJLVWLVFKH�:LUNXQJ� XUVlFKOLFK� VLQG�� 6R�

VWHOOWHQ�&\UHQQH�HW�DO���������IHVW��GDVV�GLH�.RPELQDWLRQ�YRQ�5RPLGHSVLQ�PLW�9HQHWRFOD[�]X�

HLQHU�VWlUNHUHQ�&DVSDVH�$NWLYLHUXQJ�I�KUWH�DOV�GLHV�HLQH�(LQ]HOWKHUDSLH�WDW��&\UHQQH�HW�DO���

�������

1HEHQ�V\QHUJLVWLVFKHQ�$VSHNWHQ�EHREDFKWHWHQ�ZLU�DXFK�DQWDJRQLVWLVFKH�(OHPHQWH��GLH�DXI�

]HOOXOlUH�$EZHKUPHFKDQLVPHQ� JHJHQ� GHQ�=HOOWRG� ]XU�FN]XI�KUHQ� VHLQ� N|QQWHQ��:HLWHUH�

8QWHUVXFKXQJHQ�VLQG�QRWZHQGLJ��XP�GLH�]XJUXQGH�OLHJHQGHQ�0HFKDQLVPHQ�]X�YHUVWHKHQ��

������'LH�EHJUHQ]WH�$QZHQGEDUNHLW�YRQ�1DYLWRFOD[�LP�8&�
,P� =XJH� GHU� ,&���%HVWLPPXQJ� YRQ� 1DYLWRFOD[� LQ� 8&&V� XQG� GHU� .RQWUROO�=/�+%/$.�

VWHOOWH� VLFK� KHUDXV�� GDVV� GLH� 8&&V� ZHQLJ� VHQVLWLY� DXI� HLQH� %HKDQGOXQJ� PLW� 1DYLWRFOD[�

UHDJLHUWHQ��ZlKUHQG�GDV�0HGLNDPHQW�LQ�GHU�.RQWUROO�=/�EHUHLWV�LQ�JHULQJHQ�'RVHQ�VWDUNHV�

=HOOVWHUEHQ�LQGX]LHUWH��

%HL� 1DYLWRFOD[� KDQGHOW� HV� VLFK� XP� HLQH� 6XEVWDQ]�� GLH� ]X� HLQHU� +HPPXQJ� GHU�

DQWLDSRSWRWLVFKHQ�)DNWRUHQ�%&/����%&/�;/�VRZLH�%&/�:�I�KUW��7VH�HW�DO���������XQG�GHQ�

9RUOlXIHU�YRQ�9HQHWRFOD[�GDUVWHOOW��6RXHUV�HW�DO����������6WXGLHQ�KDEHQ�JH]HLJW��GDVV�VLFK�GLH�

1DYLWRFOD[�6HQVLWLYLWlW� LQ� $EKlQJLJNHLW� YRQ� GHU� EHWUDFKWHWHQ� .UHEVHQWLWlW� XQWHUVFKHLGHW��

:lKUHQG� PDOLJQH� KlPDWRORJLVFKH� (UNUDQNXQJHQ� �EHUZLHJHQG� HPSILQGOLFK� DXI� HLQH�

%HKDQGOXQJ�PLW�1DYLWRFOD[�UHDJLHUHQ��VWHOOW�VLFK�GLHV�EHL�VROLGHQ�7XPRUHQ�DQGHUV�GDU��7VH�

HW�DO����������'D�GDV�8&�GHQ�VROLGHQ�7XPRUHQ�]X]XUHFKQHQ�LVW��LVW�HV�QDFKYROO]LHKEDU��GDVV�

GLH�LQ�GHU�$UEHLW�JHQHULHUWHQ�'DWHQ�KRKH�,&���:HUWH�I�U�1DYLWRFOD[�HUJDEHQ�XQG�GDPLW�DXI�

HLQH�UHGX]LHUWH�6HQVLWLYLWlW�JHJHQ�EHU�GHU�6XEVWDQ]�KLQGHXWHQ��'LHVH�6HQVLWLYLWlWVUHGXNWLRQ�

LVW� P|JOLFKHUZHLVH� DXI� 9HUlQGHUXQJHQ� LQ� GHU� *HQH[SUHVVLRQ� YRQ� $SRSWRVHIDNWRUHQ�

]XU�FN]XI�KUHQ��,Q�6WXGLHQ�NRQQWH�JH]HLJW�ZHUGHQ��GDVV�GLH�YHUPHKUWH�([SUHVVLRQ�YRQ�%&/��

��XQG�%&/�;/�=HOOHQ�I�U�1DYLWRFOD[�VHQVLELOLVLHUWH��ZlKUHQG�0&/���VRZLH�HLQ�0DQJHO�GHU�

SURDSRSWRWLVFKHQ� )DNWRUHQ� %$;� XQG� %$.� GDV� $XIWUHWHQ� HLQHU� 1DYLWRFOD[�5HVLVWHQ]�

EHJ�QVWLJWHQ��7VH�HW�DO����������=XVlW]OLFK�KHPPW�1DYLWRFOD[�%&/����%&/�;/�XQG�%&/�:�

XQWHUVFKLHGOLFK� VWDUN��ZREHL� GLH�+HPPXQJ�YRQ�%&/���YRQ�EHVRQGHUHU�5HOHYDQ]� ]X� VHLQ�

VFKHLQW��5RRVZLQNHO�HW�DO����������'HU�+XPDQ�3URWHLQ�$WODV�]HLJW��GDVV�QRUPDOH�%ODVHQ�=/�

PHKU�%&/���XQG�%&/�;/�H[SULPLHUHQ�DOV�8&&V��+XPDQ�3URWHLQ�$WODV���'LHV�N|QQWH�HLQ�

(UNOlUXQJVDQVDW]�I�U�GLH�JHVWHLJHUWH�6HQVLWLYLWlW�YRQ�+%/$.�JHJHQ�EHU�1DYLWRFOD[�VHLQ��

'LH�(UJHEQLVVH�OHJHQ�QDKH��GDVV�VLFK�1DYLWRFOD[�QLFKW�I�U�GLH�%HKDQGOXQJ�GHV�8&�HLJQHW��

'LHV�LVW�YRUUDQJLJ�DXI�GLH�DXVJHSUlJWH�7R[L]LWlW�JHJHQ�EHU�GHU�QRUPDOHQ�%ODVHQ�=/�+%/$.�
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]XU�FN]XI�KUHQ��EHL�JOHLFK]HLWLJHU�UHODWLYHU�8QHPSILQGOLFKNHLW�GHU�8&&V��=XGHP�NDQQ�GLH�

$QZHQGXQJ�YRQ�1DYLWRFOD[�]X�HLQHP�%OXWSOlWWFKHQPDQJHO�I�KUHQ��5XGLQ�HW�DO����������ZDV�

GLH�6XEVWDQ]� I�U�GHQ�NOLQLVFKHQ�*HEUDXFK�]XVlW]OLFK�XQDWWUDNWLY�PDFKW��=XN�QIWLJ�VROOWHQ�

ZHLWHUH� EHQLJQH� =HOODUWHQ� DXI� LKUH� 6HQVLWLYLWlW� JHJHQ�EHU� ,QKLELWRUHQ� GHU� %&/�)DPLOLH�

XQWHUVXFKW�ZHUGHQ��
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��$EELOGXQJVYHU]HLFKQLV�

$EE�����(LJHQH�'DUVWHOOXQJ�GHU�LQWULQVLVFKHQ�XQG�H[WULQVLVFKHQ�$SRSWRVH�������������������������������

$EE�����hEHUVLFKW��EHU�GLH�HSLJHQHWLVFKHQ�0RGLILNDWLRQHQ��GLH�LP�5DKPHQ�GLHVHU�$UEHLW�

XQWHUVXFKW�ZXUGHQ����������������������������������������������������������������������������������������������������������������������

$EE�����hEHUVLFKW��EHU�GLH�YHUVFKLHGHQHQ�3UR]HVVH��DQ�GHQHQ�+'$&V�LQ�.UHEVHUNUDQNXQJHQ�

EHWHLOLJW�VLQG������������������������������������������������������������������������������������������������������������������������������

$EE�����%HLVSLHOKDIWH�$XVZHUWXQJ�HLQHU�)$&6�0HVVXQJ���������������������������������������������������������

$EE�����'LH�SURDSRSWRWLVFKHQ�)DNWRUHQ�)$''�XQG�75$''�VLQG�LQ�8&&V�IHKOUHJXOLHUW�������

$EE�����'LH�SURDSRSWRWLVFKHQ�)DNWRUHQ�%,'�XQG�%$;�VLQG�LQ�8&&V�IHKOUHJXOLHUW�����������������

$EE�����'LH�SURDSRSWRWLVFKHQ�)DNWRUHQ�'$;;�XQG�%&/�;6�VLQG�LQ�8&&V�IHKOUHJXOLHUW�������

$EE�����'LH�DQWLDSRSWRWLVFKHQ�)DNWRUHQ�%&/���XQG�0&/���VLQG�LQ�8&&V�IHKOUHJXOLHUW��������

$EE�����'LH�DQWLDSRSWRWLVFKHQ�)DNWRUHQ�%,5&��XQG�%,5&��VLQG�LQ�8&&V�IHKOUHJXOLHUW���������

$EE������'HU�DQWLDSRSWRWLVFKH�)DNWRU�%&/�;/�LVW�LQ�8&&V�IHKOUHJXOLHUW�������������������������������

$EE�� ���� 1DFKZHLV� YRQ� SURDSRSWRWLVFKHP� %,'� XQG� DQWLDSRSWRWLVFKHP� %&/��� DXI�

3URWHLQHEHQH�LQ�YHUVFKLHGHQHQ�8&&V�VRZLH�LQ�GHU�.RQWUROO�=/�+%/$.��������������������������������

$EE������%HLVSLHOKDIWH�'DUVWHOOXQJ�DXVJHZlKOWHU�$SRSWRVHIDNWRU�.RPELQDWLRQHQ�����������������

$EE�� ���� 'LH� %HKDQGOXQJ� PLW� (3,LV� VRZLH� PLW� VL51$� YHUlQGHUW� GLH� ([SUHVVLRQ� GHU�

SURDSRSWRWLVFKHQ�)DNWRUHQ�)$''�XQG�75$''�LQ�8&&V��������������������������������������������������������

$EE�� ���� 'LH� %HKDQGOXQJ� PLW� (3,LV� VRZLH� PLW� VL51$� YHUlQGHUW� GLH� ([SUHVVLRQ� GHU�

SURDSRSWRWLVFKHQ�)DNWRUHQ�%,'�XQG�%$;�LQ�8&&V�����������������������������������������������������������������

$EE�� ���� 'LH� %HKDQGOXQJ� PLW� (3,LV� VRZLH� PLW� VL51$� YHUlQGHUW� GLH� ([SUHVVLRQ� GHU�

SURDSRSWRWLVFKHQ�)DNWRUHQ�'$;;�XQG�%&/�;6�LQ�8&&V��������������������������������������������������������

$EE�� ���� 'LH� %HKDQGOXQJ� PLW� (3,LV� VRZLH� PLW� VL51$� YHUlQGHUW� GLH� ([SUHVVLRQ� GHU�

DQWLDSRSWRWLVFKHQ�)DNWRUHQ�%&/���XQG�0&/���LQ�8&&V��������������������������������������������������������

$EE�� ���� 'LH� %HKDQGOXQJ� PLW� (3,LV� VRZLH� PLW� VL51$� YHUlQGHUW� GLH� ([SUHVVLRQ� GHU�

DQWLDSRSWRWLVFKHQ�)DNWRUHQ�%,5&��XQG�%,5&��LQ�8&&V���������������������������������������������������������

$EE�� ���� 'LH� %HKDQGOXQJ� PLW� (3,LV� VRZLH� PLW� VL51$� YHUlQGHUW� GLH� ([SUHVVLRQ� GHV�

DQWLDSRSWRWLVFKHQ�)DNWRUV�%&/�;/�LQ�8&&V���������������������������������������������������������������������������

$EE������1DFKZHLV�YRQ�DQWLDSRSWRWLVFKHP�%&/���XQG�%&/�;/�VRZLH�YRQ�FOHDYHG�3$53�DXI�

3URWHLQHEHQH�LQ�YHUVFKLHGHQHQ�8&&V�VRZLH�LQ�GHU�.RQWUROO�=/�+%/$.�QDFK�%HKDQGOXQJ�

PLW�GHQ�+'$&LV�5RPLGHSVLQ�XQG�4XLVLQRVWDW��������������������������������������������������������������������������
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$EE������1DFKZHLV�YRQ�DQWLDSRSWRWLVFKHP�%&/���XQG�%&/�;/�VRZLH�YRQ�FOHDYHG�3$53�DXI�

3URWHLQHEHQH�LQ�YHUVFKLHGHQHQ�8&&V�VRZLH�LQ�GHU�.RQWUROO�=/�+%/$.�QDFK�%HKDQGOXQJ�

PLW�+'$&�VL51$����������������������������������������������������������������������������������������������������������������������

$EE������1DFKZHLV�YHUVFKLHGHQHU�SURDSRSWRWLVFK�ZLUNHQGHU�)DNWRUHQ�DXI�3URWHLQHEHQH�LQ�

80�8&���QDFK�%HKDQGOXQJ�PLW�GHQ�+'$&LV�5RPLGHSVLQ�XQG�4XLVLQRVWDW�VRZLH�PLW�GHP�

=\WRVWDWLNXP�(WRSRVLG���������������������������������������������������������������������������������������������������������������

$EE������1DFKZHLV�YHUVFKLHGHQHU�DQWLDSRSWRWLVFK�ZLUNHQGHU�)DNWRUHQ�DXI�3URWHLQHEHQH�LQ�

80�8&���QDFK�%HKDQGOXQJ�PLW�GHQ�+'$&LV�5RPLGHSVLQ�XQG�4XLVLQRVWDW�VRZLH�PLW�GHP�

=\WRVWDWLNXP�(WRSRVLG���������������������������������������������������������������������������������������������������������������

$EE�� ���� 'LH� %HKDQGOXQJ� PLW� 2ODSDULE� XQG� 3/;������ YHUlQGHUW� GLH� ([SUHVVLRQ� YRQ�

SURDSRSWRWLVFKHQ�)DNWRUHQ�LQ�8&&V�XQG�NRUUHVSRQGLHUHQGHQ�/77V���������������������������������������

$EE�� ���� 'LH� %HKDQGOXQJ� PLW� 2ODSDULE� XQG� 3/;������ YHUlQGHUW� GLH� ([SUHVVLRQ� YRQ�

DQWLDSRSWRWLVFKHP�%&/���XQG�%&/�;/�LQ�8&&V�XQG�NRUUHVSRQGLHUHQGHQ�/77V��������������������

$EE�� ���� 'LH� %HKDQGOXQJ� PLW� 2ODSDULE� XQG� 3/;������ YHUlQGHUW� GLH� ([SUHVVLRQ� YRQ�

DQWLDSRSWRWLVFKHP�%,5&��XQG�%,5&��LQ�8&&V�XQG�NRUUHVSRQGLHUHQGHQ�/77V����������������������

$EE������'XUFKIOXVV]\WRPHWULVFKH�=HOOWRGDQDO\VH�GHU�.RQWUROO�=/�+%/$.�QDFK�%HKDQGOXQJ�

PLW�GHQ�+'$&LV�5RPLGHSVLQ�XQG�4XLVLQRVWDW��������������������������������������������������������������������������

$EE������'XUFKIOXVV]\WRPHWULVFKH�=HOOWRGDQDO\VH�GHU�8&&�90�&8%���QDFK�%HKDQGOXQJ�

PLW�GHQ�+'$&LV�5RPLGHSVLQ�XQG�4XLVLQRVWDW��������������������������������������������������������������������������

$EE������'XUFKIOXVV]\WRPHWULVFKH�=HOOWRGDQDO\VH�GHU�8&&�80�8&���QDFK�%HKDQGOXQJ�PLW�

GHQ�+'$&LV�5RPLGHSVLQ�XQG�4XLVLQRVWDW��������������������������������������������������������������������������������

$EE������'XUFKIOXVV]\WRPHWULVFKH�=HOOWRGDQDO\VH�GHU�.RQWUROO�=/�+%/$.�QDFK�%HKDQGOXQJ�

PLW�GHQ�+'$&�VL51$���������������������������������������������������������������������������������������������������������������

$EE������'XUFKIOXVV]\WRPHWULVFKH�=HOOWRGDQDO\VH�GHU�8&&�90�&8%���QDFK�%HKDQGOXQJ�

PLW�GHQ�+'$&�VL51$���������������������������������������������������������������������������������������������������������������

$EE������'XUFKIOXVV]\WRPHWULVFKH�=HOOWRGDQDO\VH�GHU�8&&�80�8&���QDFK�%HKDQGOXQJ�PLW�

GHQ�+'$&�VL51$���������������������������������������������������������������������������������������������������������������������

$EE������1DFKZHLV��EHU�GHQ�HUIROJUHLFKHQ�(LQ]HO�.QRFNGRZQ�YRQ�+'$&�����XQG���VRZLH�

�EHU�GHQ�NRPELQLHUWHQ�.QRFNGRZQ�YRQ�+'$&��XQG���PLWWHOV�+'$&�VL51$�LQ�GHU�.RQWUROO��

=/�+%/$.�VRZLH�LQ�GHQ�8&&V�90�&8%���XQG�80�8&�������������������������������������������������������

$EE������1DFKZHLV�YRQ�'6%V�XQG�=HOONHUQHQ�LQ�+%/$.�QDFK�HLQHU�%HKDQGOXQJ�PLW�+'$&��

VL51$����������������������������������������������������������������������������������������������������������������������������������������

$EE�� ����1DFKZHLV� YRQ�'6%V�XQG�=HOONHUQHQ� LQ� 90�&8%���QDFK� HLQHU�%HKDQGOXQJ�PLW�
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$EE�� ����1DFKZHLV� YRQ� '6%V� XQG� =HOONHUQHQ� LQ� 80�8&��� QDFK� HLQHU� %HKDQGOXQJ�PLW�

+'$&�VL51$����������������������������������������������������������������������������������������������������������������������������

$EE������'LH�,&���:HUWH�YRQ�9HQHWRFOD[�IDOOHQ�LQ�GHU�.RQWUROO�=/�+%/$.�JHULQJ�DXV��������

$EE������'LH�.RPELQDWLRQ�YRQ�5RPLGHSVLQ�PLW�9HQHWRFOD[�ZLUNW�LQ�$EKlQJLJNHLW�YRQ�GHU�

EHWUDFKWHWHQ�8&&�XQG�GHU�'RVLHUXQJ�V\QHUJLVWLVFK�RGHU�DQWDJRQLVWLVFK��������������������������������

$EE������'LH�.RPELQDWLRQ�YRQ�4XLVLQRVWDW�PLW�9HQHWRFOD[�ZLUNW�LQ�$EKlQJLJNHLW�YRQ�GHU�

EHWUDFKWHWHQ�8&&�XQG�GHU�'RVLHUXQJ�V\QHUJLVWLVFK�RGHU�DQWDJRQLVWLVFK��������������������������������

$EE������'LH�,&���:HUWH�YRQ�1DYLWRFOD[�IDOOHQ�LQ�GHU�.RQWUROO�=/�+%/$.�VHKU�JHULQJ�DXV��
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7DEHOOH����hEHUVLFKW��EHU�GLH�YHUZHQGHWHQ�0DWHULDOLHQ�I�U�GLH�)$&6�0HVVXQJHQ�����������������

7DEHOOH����hEHUVLFKW��EHU�GLH�YHUZHQGHWHQ�0DWHULDOLHQ�I�U�GLH�,PPXQIOXRUHV]HQ]IlUEXQJ��
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7DEHOOH�����hEHUVLFKW��EHU�GLH�YHUZHQGHWHQ�0DWHULDOLHQ�I�U�GLH�51$�,VRODWLRQ���������������������

7DEHOOH�����hEHUVLFKW��EHU�GLH�YHUZHQGHWHQ�0DWHULDOLHQ�I�U� GLH�'XUFKI�KUXQJ�GHU� T57��
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7DEHOOH�����hEHUVLFKW��EHU�GLH�YHUZHQGHWHQ�3ULPHU�I�U�GLH�T57�3&5������������������������������������

7DEHOOH�����hEHUVLFKW��EHU�GLH�YHUZHQGHWHQ�0DWHULDOLHQ�I�U�GLH�3URWHLQH[WUDNWLRQ����������������
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7DEHOOH�����hEHUVLFKW��EHU�GLH�YHUZHQGHWHQ�SULPlUHQ�$QWLN|USHU�I�U�GHQ�:HVWHUQ�%ORW��������

7DEHOOH�����hEHUVLFKW��EHU�GLH�YHUZHQGHWHQ�VHNXQGlUHQ�$QWLN|USHU�I�U�GHQ�:HVWHUQ�%ORW��
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7DEHOOH�����0HQJH�DXVJHVlWHU�=HOOHQ�SUR�:HOO�LQ���:HOO�3ODWWHQ��������������������������������������������
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7DEHOOH�����0HQJH�DXVJHVlWHU�=HOOHQ�SUR�:HOO�LQ����:HOO�3ODWWHQ������������������������������������������

7DEHOOH�����hEHUVLFKW��EHU�GLH�,&���:HUWH�GHU�LP�077�7HVW�YHUZHQGHWHQ�6XEVWDQ]HQ����������

7DEHOOH� ���� $XIOLVWXQJ� GHU� YHUZHQGHWHQ� :LUNVWRIINRQ]HQWUDWLRQHQ� YRQ� 5RPLGHSVLQ��

4XLVLQRVWDW�XQG�9HQHWRFOD[�LP�5DKPHQ�GHV�077�7HVWV�����������������������������������������������������������

7DEHOOH�����9HUVFKLHGHQH�'RVLHUXQJHQ�]XU�,&���%HVWLPPXQJ�YRQ�1DYLWRFOD[�����������������������
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7DEHOOH�����=XVDPPHQVHW]XQJ�GHU�$QVlW]H���XQG���VRZLH�GHUHQ�0HQJHQDQJDEHQ������������������

7DEHOOH�����.RPSRQHQWHQ�GHV�HUVWHQ�0DVWHUPL[HV�I�U�GLH�UHYHUVH�7UDQVNULSWLRQ��������������������

7DEHOOH�����.RPSRQHQWHQ�GHV�]ZHLWHQ�0DVWHUPL[HV�I�U�GLH�UHYHUVH�7UDQVNULSWLRQ������������������

7DEHOOH�����=XVDPPHQVHW]XQJ�GHV�3ULPHUPL[HV�I�U�GLH�T57�3&5������������������������������������������

7DEHOOH�����=XVDPPHQVHW]XQJ�GHV�/\VHPL[HV�I�U�GLH�3URWHLQH[WUDNWLRQ����������������������������������

7DEHOOH�����hEHUVLFKW��EHU�GLH�6WDQGDUGO|VXQJHQ�XQG�GHUHQ�MHZHLOLJHU�.RQ]HQWUDWLRQ�I�U�

GHQ�%&$�7HVW����������������������������������������������������������������������������������������������������������������������������

7DEHOOH�����=XVDPPHQVHW]XQJ�GHU�7UHQQJHOH�XQG�GHV�6DPPHOJHOV�����������������������������������������

7DEHOOH�����=XVDPPHQVHW]XQJ�YRQ�����PO�PLOGHP�6WULSSLQJSXIIHU�����������������������������������������

7DEHOOH�����hEHUVLFKW��EHU�GLH�YHUZHQGHWHQ�6XEVWDQ]HQ�I�U�GHQ�3URWHRPH�3URILOHU�$UUD\�

XQG�GHUHQ�MHZHLOLJH�.RQ]HQWUDWLRQ�������������������������������������������������������������������������������������������

7DEHOOH�����7DEHOODULVFKH�=XVDPPHQIDVVXQJ�GHU�EHUHFKQHWHQ�.RUUHODWLRQVNRHIIL]LHQWHQ��U��

YHUVFKLHGHQHU�$SRSWRVHIDNWRU�.RPELQDWLRQHQ�������������������������������������������������������������������������

7DEHOOH� ���� hEHUVLFKW� �EHU� GLH� ([SUHVVLRQ� GLYHUVHU� $SRSWRVHIDNWRUHQ� LQ� KlXILJHQ�

.UHEVDUWHQ�LP�9HUJOHLFK�]XP�1RUPDOJHZHEH��Q����������������������������������������������������������������������

7DEHOOH�����hEHUVLFKW��EHU�GLH�([SUHVVLRQ�GLYHUVHU�$SRSWRVHIDNWRUHQ�LQ�JlQJLJHQ�8&&V�LP�

9HUJOHLFK�]XP�1RUPDOJHZHEH��.RQWUROOH���������������������������������������������������������������������������������
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