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'HU� LQWUDSHULWRQHDOH� 'UXFN� GLHQW� DOV� *HJHQNUDIW� EHL� GHU� 'UDLQDJH� GHV� /LTXRU�

FHUHEURVSLQDOLV� DXV� GHQ� /LTXRUUlXPHQ� LQV� 3HULWRQHXP�� ZLH� HV� EHL� GHU� $QODJH�

YHQWULNXORSHULWRQHDOHU� 6KXQWV� HUIROJW�� $XV� WLHUH[SHULPHQWHOOHQ� 6WXGLHQ� OlVVW� VLFK� DEOHLWHQ��

GDVV� HV� VLFK� GDEHL� XP� HLQHQ� LQWULQVLVFKHQ� LQWUDSHULWRQHDOHQ� 'UXFN� KDQGHOW�� ZHOFKHU� GHQ�

K\GURVWDWLVFKHQ�'UXFN��EHUVWHLJW��%LVKHU�ODJHQ�MHGRFK�NHLQH�'DWHQ�EH]�JOLFK�GHV�LQWUDSHUL�

WRQHDOHQ� 'UXFNV� PRELOHU� 3DWLHQWHQ YRU�� ZHOFKH� YRQ� KRKHU� 5HOHYDQ]� EH]�JOLFK� GHU�

6KXQWWKHUDSLH�VLQG��8QVHUH�6WXGLH�KDW�GDV�=LHO�GLHVH�/�FNH�]X�VFKOLH�HQ� 8P�GLHV�]X�HUUHL�

FKHQ�XQG�DXVUHLFKHQG�YHUVWlQGOLFK�GDUVWHOOHQ�]X�N|QQHQ��LVW�]XQlFKVW�HLQ�*UXQGYHUVWlQGQLV�

GHU�1HXURDQDWRPLH� QRWZHQGLJ��ZHOFKHV� LQ� GHQ� IROJHQGHQ�$EVFKQLWWHQ� YHUPLWWHOW�ZHUGHQ�

VROO��'HV�:HLWHUHQ�ZLUG�HLQ�hEHUEOLFN��EHU�GLH�JUXQGOHJHQGHQ�SK\VLNDOLVFKHQ�=XVDPPHQ�

KlQJH� HLQHV� 6KXQWV\VWHPV� JHJHEHQ� VRZLH� GLH�*HVFKLFKWH� GHU� 6KXQWWKHUDSLH� HUOlXWHUW�� ,P�

$QVFKOXVV�DQ�GLHVH�(LQI�KUXQJ�ILQGHW�HLQH�QlKHUH�(UOlXWHUXQJ�GHU�GXUFKJHI�KUWHQ�6WXGLH�

XQG�GHU�(UJHEQLVVH�VWDWW�

��� $QDWRPLVFKH�*UXQGODJHQ

����� 'DV�9HQWULNHOV\VWHP

'DV� 9HQWULNHOV\VWHP� ²DXFK� LQQHUHU� /LTXRUUDXP� JHQDQQW² EH]HLFKQHW� GLH� PLW� /LTXRU�

FHUHEURVSLQDOLV�JHI�OOWHQ�LQWUDFHUHEUDOHQ�+RKOUlXPH��ZHOFKH��EHU�YHUVFKLHGHQH�9HUELQGXQ�

JHQ�VRZRKO�XQWHUHLQDQGHU DOV�DXFK PLW�GHQ�H[WHUQHQ�/LTXRUUlXPHQ�NRPPXQL]LHUHQ��'DEHL�

XQWHUVFKHLGHW�PDQ�]XQlFKVW�GLH�SDDULJHQ�6HLWHQYHQWULNHO� GLH VLFK�LQQHUKDOE�GHU�*UR�KLUQ�

KHPLVSKlUHQ� EHILQGHQ� �HUVWHU� XQG� ]ZHLWHU�9HQWULNHO�� XQG� MHZHLOV� LQ 9RUGHU���0LWWHO� XQG�

+LQWHUKRUQ� XQWHUWHLOW� ZHUGHQ�� 'LHVH� VWHKHQ� PLW� GHP� PLWWHOVWlQGLJHQ� XQSDDULJHQ GULWWHQ�

9HQWULNHO� GHV� =ZLVFKHQKLUQV� �EHU� GLH� )RUDPLQD�0RQURL �)RUDPLQD� LQWHUYHQWULFXODUHV� LQ�

9HUELQGXQJ��'HU�GULWWH�9HQWULNHO�ZLHGHUXP�GUDLQLHUW �EHU�GDV�$TXlGXNW�LQ�GHQ�NDXGDO�GD�

YRQ�LP�5DXWHQKLUQ�JHOHJHQHQ�YLHUWHQ�9HQWULNHO��'HU YLHUWH�9HQWULNHO�NRPPXQL]LHUW��EHU�GLH�

)RUDPLQD�/XVFKNDH �$SHUWXUDH�ODWHUDOHV� XQG�0DJHQGLL��$SHUWXUD�PHGLDQD��PLW�GHQ�H[WHU�

QHQ /LTXRUUlXPHQ��ZHOFKH� VLFK�ELV� LQ�GHQ�&DQDOLV� VSLQDOLV� HUVWUHFNHQ �$EELOGXQJ�����'HU�

lX�HUH� /LTXRUUDXP� HQWVSULFKW� KLHUEHL� GHP� 6XEDUDFKQRLGDOUDXP�� $OOHQ� LQQHUHQ�

/LTXRUUlXPHQ�LVW�JHPHLQ��GDVV�VLH�YRQ�(SHQG\P]HOOHQ�DXVJHNOHLGHW�VLQG��'LHVH�ELOGHQ�GDV�

VSH]LDOLVLHUWH�2EHUIOlFKHQHSLWKHO� GHU� 9HQWULNHO�� =XVlW]OLFK� EHLQKDOWHW� MHGHU�9HQWULNHO�(OH�
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PHQWH�GHV�3OH[XV�FKRURLGHXV��'LHVHU�EHILQGHW�VLFK� LQQHUKDOE�GHU�0LWWHOK|UQHU�GHU�6HLWHQ�

YHQWULNHO�XQG�HUVWUHFNW�VLFK�DQWHLOLJ�ELV�LQ�GLH�+LQWHUK|UQHU�KLQHLQ��=XVlW]OLFK�LVW�HU�LQ�GHQ�

'lFKHUQ� GHV� GULWWHQ� XQG� YLHUWHQ� 9HQWULNHOV� ORNDOLVLHUW� �$EELOGXQJ� ���� 'LH� YHUVFKLHGHQHQ�

$QWHLOH� GHV� 3OH[XV� NRPPXQL]LHUHQ� XQWHUHLQDQGHU� �EHU� GLH� )RUDPLQD�0RQURL�� =XVlW]OLFK�

EHVWHKW� �EHU� GLH� $XVGHKQXQJ� ELV� LQ� GLH� )RUDPLQD� /XVFKNDH� HLQ� .RQWDNW� ]XP� H[WHUQHQ�

/LTXRUUDXP��6FKXOWH�HW�DO��������$GLJXQ�XQG�%KLPML�������$XP�OOHU�HW�DO��������.LSS�XQG�

5DGODQVNL�������

����� 'LH�/LTXRUSURGXNWLRQ�XQG��]LUNXODWLRQ

'LH�/LTXRUSURGXNWLRQ�HUIROJW�JU|�WHQWHLOV���FD�����������GXUFK�GLH�3OH[XV�FKRURLGHL��GHUHQ�

$QWHLOH�VLFK�DXI�DOOH�YLHU�9HQWULNHO�YHUWHLOHQ��V��R����2UHVNRYLý�XQG�.ODULFD�������%ULQNHU�HW�

DO�� ������ $GLJXQ� XQG� %KLPML� ������ )LOLV� HW� DO�� ������� =XVlW]OLFK� HUIROJW� HLQ� 7HLO� GHU�

/LTXRUSURGXNWLRQ�GXUFK�GLH�(SHQG\P]HOOHQ�XQG�GDV�+LUQSDUHQFK\P�VHOEVW� �%ULQNHU�HW�DO��

������$GLJXQ�XQG�%KLPML�������)LOLV�HW�DO���������(SHQG\P]HOOHQ�XQG�+LUQSDUHQFK\P�KD�

EHQ�GDEHL�PLW�FD����������MHGRFK�GHQ�GHXWOLFK�JHULQJHUHQ�$QWHLO�DQ�GHU�*HVDPWSURGXNWLRQ�

�%ULQNHU�HW�DO��������)LOLV�HW�DO���������,QVJHVDPW�ZLUG��EHU�GLHVHV�6\VWHP�HLQH�WlJOLFKH�0HQ�

JH�YRQ�FD������PO�/LTXRU�SURGX]LHUW� �3URGXNWLRQVUDWH�FD����������PO�PLQ���'DEHL�EHVWHKW�

HLQ� NRPSOH[HV�*OHLFKJHZLFKW� ]ZLVFKHQ� /LTXRUSURGXNWLRQ� XQG �DEIOXVV� E]Z�� �UHVRUSWLRQ��

(QWVFKHLGHQG� LVW� GDEHL� GHU�$EIOXVV� YRP� LQQHUHQ� LQV� lX�HUH� /LTXRUV\VWHP� �EHU�PXOWLSOH�

gIIQXQJHQ�� $XV� GHP� 6XEDUDFKQRLGDOUDXP� HUIROJW� GLH� ZHVHQWOLFKH� 'UDLQDJH� GHV� /LTXRUV�

�EHU�GLH�*UDQXODWLRQHV�DUDFKQRLGHDH�

'DV�6\VWHP�DXV�9HQWULNHOQ�XQG� H[WHUQHQ�/LTXRUUlXPHQ� IDVVW� LQVJHVDPW� FD�� ����PO� �����

����PO��/LTXRU�DXI�HLQPDO��VRGDVV�WlJOLFK�HWZD�GUHLPDO�GDV�JHVDPWH�9ROXPHQ�DXVJHWDXVFKW�

ZLUG��%ULQNHU�HW�DO��������$GLJXQ�XQG�%KLPML�������$XP�OOHU�HW�DO��������)LOLV�HW�DO���������

%HL�JHVXQGHQ�(UZDFKVHQHQ�EHILQGHW�VLFK�GDYRQ�PLW�HWZD�������PO�MHGRFK�QXU�GHU�NOHLQHUH�

$QWHLO� LQQHUKDOE�GHU�9HQWULNHO �6FKXOWH�HW�DO��������$XP�OOHU�HW�DO��������)LOLV�HW�DO��������

.LSS� XQG� 5DGODQVNL� ������� 'HU� �EHUZLHJHQGH� $QWHLO� ]LUNXOLHUW� LQ� GHQ� H[WHUQHQ�

/LTXRUUlXPHQ��)XQNWLRQHOO�KDW�GLH�DXI�GHQ�HUVWHQ�%OLFN�JHULQJ�HUVFKHLQHQGH�0HQJH�LQQHU�

KDOE� GHU� 9HQWULNHO� MHGRFK� HLQH� VHKU� JUR�H� %HGHXWXQJ�� GD� VLH� GDV� HIIHNWLYH� *HZLFKW� GHU�

+LUQPDVVH�YRQ� LPPHUKLQ�!�����J�GXUFK�GHQ�$XIWULHE� LQ�GHU�)O�VVLJNHLW�GHXWOLFK�YHUULQ�

JHUW��$X�HUGHP�GLHQW�GHU�/LTXRU�DOV�PHFKDQLVFKHU�6FKXW]�JHJHQ�EHU�lX�HUHQ�.UDIWHLQIO�V�

VHQ��%ULQNHU�HW�DO��������$GLJXQ�XQG�%KLPML�������)LOLV�HW�DO��������

&KHPLVFK�HQWVSULFKW�GHU�/LTXRU�LQ�VHLQHU�=XVDPPHQVHW]XQJ�ZHLWHVWJHKHQG�GHU�LQWHUVWLWLHO�

OHQ�)O�VVLJNHLW��(V�KDQGHOW�VLFK�GDEHL�XP�HLQ�8OWUDILOWUDW�GHV�%OXWHV��'LHVH�=XVDPPHQVHW�
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]XQJ�LVW�XQWHU�DQGHUHP�QRWZHQGLJ��XP�HLQ�DGlTXDWHV�0LOLHX�I�U�GDV�]HQWUDOH�1HUYHQV\VWHP�

]X�VFKDIIHQ��'LH�ULFKWLJH�=XVDPPHQVHW]XQJ�GHV�/LTXRUV�LVW�GULQJHQG�HUIRUGHUOLFK��XP�HLQ�

*OHLFKJHZLFKW� EH]�JOLFK� GHU� RVPRWLVFK�ZLUNVDPHQ�.UlIWH� ]X� HUUHLFKHQ�� bQGHUXQJHQ� GHU�

(OHNWURO\W]XVDPPHQVHW]XQJ�Z�UGHQ�IROJOLFK�I�U�bQGHUXQJHQ�GHU�LQWUDNUDQLHOOHQ�9ROXPHQ�

YHUWHLOXQJ� VRUJHQ��ZRGXUFK�]��%��GLH�(QWVWHKXQJ�HLQHV�+\GUR]HSKDOXV�EHJ�QVWLJW�ZHUGHQ�

N|QQWH��$GLJXQ�XQG�%KLPML�������$XP�OOHU�HW�DO��������

9HUlQGHUXQJHQ� LQ� GHU� =XVDPPHQVHW]XQJ� GHV� /LTXRUV� N|QQHQ� DOV� GLDJQRVWLVFKHV� 0LWWHO�

ODERUFKHPLVFK�HUIDVVW�ZHUGHQ�XQG�VSLHOHQ�LQ�GHU�'LDJQRVWLN�]��%��HQW]�QGOLFKHU�RGHU�GHJH�

QHUDWLYHU�(UNUDQNXQJHQ�GHV�]HQWUDOHQ�1HUYHQV\VWHPV�HLQH�5ROOH��'LH�*HZLQQXQJ�GHV�/L�

TXRUV�NDQQ�KLHUI�U��EHU�HLQH�/XPEDOSXQNWLRQ�HUIROJHQ� 'HU�QRUPDOH�/LTXRU�LVW�LQ�GHU�5H�

JHO�IDUEORV�GXUFKVLFKWLJ��KDW�HLQHQ�*OXNRVHJHKDOW�YRQ�������PJ�GO��E]Z������GHU�%OXWJOX�

NRVH���HLQHQ�3URWHLQJHKDOW�YRQ�������PJ�GO�XQG�EHLQKDOWHW�PD[LPDO� I�QI�=HOOHQ�SUR�.X�

ELNPLOOLPHWHU��$GLJXQ�XQG�%KLPML�������

(LQ� .UDQNKHLWVELOG�� GDV� DXI� 6W|UXQJHQ� GHV� SK\VLRORJLVFKHQ� *OHLFKJHZLFKWV� YRQ�

/LTXRUSURGXNWLRQ�XQG� �DEIOXVV�]XU�FN]XI�KUHQ� LVW�� LVW GHU�+\GUR]HSKDOXV��'LHVH�(UNUDQ�

NXQJ�ZXUGH�EHUHLWV�GXUFK�+LSSRNUDWHV�EHVFKULHEHQ�XQG�]HLFKQHW�VLFK�]��%��GXUFK�6\PSWR�

PH�ZLH�.RSIVFKPHU]HQ�XQG�hEHONHLW� DXV�� NDQQ� MHGRFK� DXFK�YROOVWlQGLJ� DV\PSWRPDWLVFK�

YHUODXIHQ��5LQJ�0UR]LN�XQG�$QJHUSRLQWQHU�������6FKXOWH�HW�DO��������$XP�OOHU�HW�DO��������

.LSS�XQG�5DGODQVNL�������
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$EELOGXQJ����/LTXRUUlXPH�XQG��]LUNXODWLRQ

�PRGLIL]LHUW� QDFK 2SHQ6WD[ �����

KWWSV���FQ[�RUJ�FRQWHQWV�)3W.�]PK#�����I(,�&�2W#���3UHIDFH�� &&� %<� �����

KWWSV���FRPPRQV�ZLNLPHGLD�RUJ�Z�LQGH[�SKS"FXULG ��������� =XJULII�DP������������

��� +\GUR]HSKDOXV

����� 'HILQLWLRQ��bWLRORJLH�XQG�)RUPHQ

'HU� +\GUR]HSKDOXV�� Z|UWOLFK� �EHUVHW]W� Å:DVVHUNRSI´�� EH]HLFKQHW� HLQH� (UZHLWHUXQJ� GHU�

/LTXRUUlXPH� XQWHUVFKLHGOLFKHU� bWLRORJLH�� 'LHVH� (UZHLWHUXQJ� I�KUW� ]X� HLQHU� YHUPHKUWHQ�

5DXPIRUGHUXQJ�� YRUQHKPOLFK� GXUFK� GLH�9HQWULNHOUlXPH�� LQ� GHP�EHL�(UZDFKVHQHQ� GXUFK�

GLH�.DORWWH�ULJLGH�EHJUHQ]WHQ�6FKlGHOUDXP��'LH�lX�HUH�.RSIIRUP�DQ�VLFK�EOHLEW�LQ�GLHVHP�

)DOO� XQYHUlQGHUW�� ZHLO� HLQH� HQWVSUHFKHQGH�'UXFNVWHLJHUXQJ� HUVW� QDFK� YROOVWlQGLJHP�9HU�

VFKOXVV�GHU�+LUQQlKWH�HUIROJW��,P�*HJHQVDW]�GD]X�NDQQ�HLQ�NLQGOLFKHU�+\GUR]HSKDOXV��ZHO�

FKHU�VLFK�YRU�GHP�DEJHVFKORVVHQHQ�:DFKVWXP�XQG�GHU�9HUNQ|FKHUXQJ�GHU�6XWXUHQ�HQWZL�

FNHOW�� DXFK� ]X� HLQHU� 9HUJU|�HUXQJ� XQG� )RUPYHUlQGHUXQJ� GHV� lX�HUHQ� 6FKlGHOV� I�KUHQ�

�$GDPV�HW�DO���������
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'LH�(QWVWHKXQJ�HLQHV�+\GUR]HSKDOXV�NDQQ��HEHQVR�ZLH�DQGHUH�(UNUDQNXQJHQ��LQ�DNXW�XQG�

FKURQLVFK�HLQJHWHLOW ZHUGHQ��-H�QDFK�bWLRORJLH�ZLUG�HLQ�+\GUR]HSKDOXV�DOV�+\GUR]HSKDOXV�

FRPPXQLFDQV� �.RPPXQLNDWLRQ� GHU� LQQHUHQ� XQG� H[WHUQHQ /LTXRUUlXPH� EOHLEW� HUKDOWHQ��

RGHU� DOV� +\GUR]HSKDOXV� RFFOXVXV�PLW� HLQHU� 9HUOHJXQJ� GHV� /LTXRU]LUNXODWLRQVV\VWHPV� EH�

]HLFKQHW��(LQ�+\GUR]HSKDOXV�RFFOXVXV�HQWVWHKW�]� %��GXUFK�HLQH�7XPRUREVWUXNWLRQ�GHU�DE�

OHLWHQGHQ�9HQWULNHO|IIQXQJHQ��(LQH� GHU� KlXILJVWHQ�8UVDFKHQ� VWHOOW� KLHUEHL� HLQ�7XPRU� GHU�

+\SRSK\VH� GDU� �%HUJVQHLGHU� HW� DO�� �������'HU�*UXSSH� GHV�+\GUR]HSKDOXV� FRPPXQLFDQV�

NDQQ� DX�HUGHP� GHU�+\GUR]HSKDOXV�PDOUHVRUSWLYXV� ]XJHRUGQHW� ZHUGHQ�� EHL� ZHOFKHP� HLQ�

JHVW|UWHU�/LTRXUDEEDX�YRUOLHJW�

%HLGHQ�REHQ�JHQDQQWHQ�)RUPHQ�LVW�JHPHLQ��GDVV�VLH�PLW�HLQHU�6WHLJHUXQJ�GHV�LQWUDNUDQLHOOHQ�

'UXFNHV��,&3��HLQKHUJHKHQ��'�W]PDQQ�������6FKXOWH�HW�DO��������$XP�OOHU�HW�DO���������,P�

*HJHQVDW]� GD]X� EH]HLFKQHW� GHU� 1RUPDOGUXFNK\GUR]HSKDOXV� HLQHQ� =XVWDQG� EHL� GHP� HV�

QLFKW�RGHU�QXU�YRUU�EHUJHKHQG�LP�]LUNDGLDQHQ�9HUODXI ]X�HLQHU�(UK|KXQJ�GHV�LQWUDNUDQLHO�

OHQ�'UXFNHV�NRPPW��'HU�1RUPDOGUXFNK\GUR]HSKDOXV�XQWHUWHLOW� VLFK� LQ�HLQH� LGLRSDWKLVFKH�

�SULPlUH��XQG�HLQH�VHNXQGlUH�)RUP��'HU�LGLRSDWKLVFKH 1RUPDOGUXFNK\GUR]HSKDOXV�]HLFK�

QHW�VLFK�GDGXUFK�DXV��GDVV�NHLQ�$XVO|VHU�HUXLHUW�ZHUGHQ�NDQQ��ZRKLQJHJHQ�GLH�VHNXQGlUH�

)RUP PLW�HLQHP�]HLWOLFKHQ�$EVWDQG�LP�$QVFKOXVV DQ�HLQH�DXVO|VHQGH�(UNUDQNXQJ�EHJLQQW�

�]� %��0HQLQJLWLV��+LUQEOXWXQJ��HWF����$GDPV�HW�DO��������

(LQH�ZHLWHUH�)RUP�VWHOOW�GHU�NRQJHQLWDOH�+\GUR]HSKDOXV�GDU��ZHOFKH ZLH�GHU�1DPH�EHUHLWV�

DQGHXWHW� YRQ�*HEXUW�E]Z��IU�KHU�.LQGKHLW�DQ�EHVWHKW�

,P�5DKPHQ�GLHVHU�$UEHLW�P|FKWH�LFK�DXI�HLQH�ZHLWHUH�(UOlXWHUXQJ�GHU�YLHOIlOWLJHQ�bWLRORJLH�

GHV�+\GUR]HSKDOXV�YHU]LFKWHQ��(V�VHL�DXI�/HKUE�FKHU�GHU�1HXURORJLH�XQG�1HXURFKLUXUJLH

YHUZLHVHQ�� 7URW]GHP� LVW� DQ]XPHUNHQ�� GDVV� GLH� bWLRORJLH� GXUFKDXV� HLQHQ� (LQIOXVVIDNWRU�

EH]�JOLFK�GHU�7KHUDSLH�XQG�GHV�7KHUDSLHHUIROJHV�EHL�+\GUR]HSKDOXVSDWLHQWHQ�GDUVWHOOW�XQG�

GHPHQWVSUHFKHQG� SUlWKHUDSHXWLVFK� EHVWP|JOLFK� DEJHNOlUW� ZHUGHQ� VROOWH� �)UHLPDQQ� XQG�

6SUXQJ� ������ 'LHVQHU� HW� DO�� ������� ,QVEHVRQGHUH� LVW� KLHUEHL� HQWVFKHLGHQG�� RE� PLW� GHP�

+\GUR]HSKDOXV�HLQH�(UK|KXQJ�GHV�,&3�HLQKHUJHKW�RGHU�QLFKW�

$OV� 6\PSWRPH� ZHLVHQ� YRU� DOOHP� .RSIVFKPHU]�� hEHONHLW� XQG� (UEUHFKHQ�� 'RSSHOELOGHU��

9LJLODQ]VW|UXQJHQ�� *DQJXQVLFKHUKHLW� XQG� .UDPSIDQIlOOH� DXI� HLQHQ� +\GUR]HSKDOXV� KLQ�

�%HUJVQHLGHU�HW�DO���������'DEHL�N|QQHQ�VLFK�GLH�6\PSWRPH�DEKlQJLJ�YRQ�GHU�bWLRORJLH�GHV�

+\GUR]HSKDOXV� XQWHUVFKHLGHQ�� (LQ� �FKURQLVFKHU� NRPPXQL]LHUHQGHU� +\GUR]HSKDOXV�

PDOUHVRUSWLYXV� I�KUW� EHLVSLHOVZHLVH� GXUFK� GHQ� PHLVW� ODQJVDP� SURJUHGLHQWHQ� $QVWLHJ� GHV�

+LUQGUXFNV�HKHU ]X FKURQLVFKHQ %HVFKZHUGHQ��6\PSWRPH�HLQHV�FKURQLVFKHQ�+\GUR]HSKD�

OXV�VLQG�GDEHL�XQWHU�DQGHUHP�hEHONHLW�XQG��1�FKWHUQ��(UEUHFKHQ��(LQH�FKURQLVFKH�9HUlQ�
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GHUXQJ�GHV�+LUQGUXFNV�NDQQ�LQ�PDQFKHQ�)lOOHQ�DOOHUGLQJV�DXFK�YROONRPPHQ�DV\PSWRPD�

WLVFK�YHUODXIHQ�� ELV� ]X�GHP�=HLWSXQNW�� DQ�GHP�HLQ�NULWLVFKHU�+LUQGUXFN��EHUVWLHJHQ�ZLUG�

�$GDPV�HW�DO��������6FKLUPHU�������%HUJVQHLGHU�HW�DO��������'�W]PDQQ��������

%HL HLQLJHQ 3DWLHQWHQ�]HLJHQ� VLFK�DOV�%HVRQGHUKHLW�EHL� HLQHP�FKURQLVFKHQ�+\GURFHSKDOXV�

RFFOXVXV�WHLOZHLVH�lKQOLFKH�6\PSWRPH�ZLH�EHLP�1RUPDOGUXFNK\GUR]HSKDOXV �+DNLP�HW�DO��

������� 'LHVH� EHVWHKHQ� NODVVLVFKHUZHLVH� DXV�*DQJXQVLFKHUKHLW�� +DUQLQNRQWLQHQ]� XQG�'H�

PHQ]��.RSIVFKPHU]HQ�KLQJHJHQ�WUHWHQ�EHL�lOWHUHQ�3DWLHQWHQ�HKHU�VHOWHQ�DXI��%HUJVQHLGHU HW�

DO�� ������� ,Q� =XVDPPHQKDQJ� PLW� GHP� 1RUPDOGUXFNK\GUR]HSKDOXV� ZLUG� GHU�

6\PSWRPNRPSOH[�DXV�*DQJXQVLFKHUKHLW��+DUQLQNRQWLQHQ]�XQG�'HPHQ]�DXFK�DOV�Å+DNLP�

7ULDV´�EH]HLFKQHW��$GDPV�HW�DO���������'LH�6FKZLHULJNHLW�EHVWHKW�KlXILJ�GDULQ��GHQ�1RUPDO�

GUXFNK\GUR]HSKDOXV� YRQ� QHXURGHJHQHUDWLYHQ� (UNUDQNXQJHQ� ZLH� ]�� %�� GHU� $O]KHLPHU�

'HPHQ]� DE]XJUHQ]HQ�� 'LHV� LVW� DOOHUGLQJV� ZLFKWLJ�� ZHLO� GLH� $O]KHLPHU�'HPHQ]� QXU� VHKU�

EHJUHQ]W��GLH�PLW�GHP�1RUPDOGUXFNK\GUR]HSKDOXV�HLQKHUJHKHQGH�'HPHQ]�ZLHGHUXP�VHKU�

JXW�EHKDQGHOW�ZHUGHQ�NDQQ��

=X�HLQHP�DNXWHQ�+\GUR]HSKDOXV�NDQQ�HV�]��%��LP�5DKPHQ�HLQHU�7XPRUREVWUXNWLRQ�NRP�

PHQ�� ,Q� GLHVHP� )DOO� GRPLQLHUHQ� DXFK DNXWH� 6\PSWRPH� ZLH� hEHONHLW�� (UEUHFKHQ�� .RSI�

VFKPHU]�XQG�6FKZLQGHO��-H�QDFK�+|KH�GHV�LQWUDNUDQLHOOHQ�'UXFNV�N|QQHQ�VLFK�]XGHP�%H�

ZXVVWVHLQVVW|UXQJHQ�ELV�KLQ�]XP�.RPD�HQWZLFNHOQ��6FKLUPHU�������%HUJVQHLGHU�HW�DO��������

'�W]PDQQ��������

����� *HVFKLFKWH�GHU +\GUR]HSKDOXVWKHUDSLH

'LH�*HVFKLFKWH�GHU�+\GUR]HSKDOXV�7KHUDSLH�OlVVW�VLFK�PLWWOHUZHLOH��EHU�PHKUHUH�-DKUKXQ�

GHUWH� ]XU�FNYHUIROJHQ��$XFK�+LSSRNUDWHV�NDQQWH�VFKRQ�GDV�.UDQNKHLWVELOG�GHV�+\GUR]H�

SKDOXV��5LQJ�0UR]LN�XQG�$QJHUSRLQWQHU�������$VFKRII�HW�DO���������(LQH�RSHUDWLYH�9HUVRU�

JXQJ�GHV�+\GUR]HSKDOXV�ZXUGH�DOOHUGLQJV�HUVW� LP�VSlWHQ ����-DKUKXQGHUW�P|JOLFK��DOV�GLH�

DQDWRPLVFKHQ�XQG�SK\VLRORJLVFKHQ�$VSHNWH�GHV�/LTXRUV\VWHPV�EHVVHU�YHUVWDQGHQ�ZXUGHQ�

XQG�GLH�*UXQGODJHQ�HLQHU�DVHSWLVFKHQ�&KLUXUJLH�JHVFKDIIHQ�ZDUHQ��.RQVHUYDWLYH�9HUIDKUHQ�

HUZLHVHQ�VLFK�VHLWKHU�DOV�LQHIIHNWLY��5LQJ�0UR]LN�XQG�$QJHUSRLQWQHU��������,P�%HUHLFK�GHU�

RSHUDWLYHQ� QHXURFKLUXUJLVFKHQ� 7KHUDSLH� KLQJHJHQ� ZHUGHQ� VHLW� ���� NRQWLQXLHUOLFK� )RUW�

VFKULWWH� JHPDFKW�� =XQlFKVW� ZXUGH� PLW� HLQIDFKHQ� 9HQWULNHOSXQNWLRQHQ� XQG� H[WHUQHU�

/LTXRUGUDLQDJH� EHJRQQHQ�� $QVFKOLH�HQG� IROJWHQ� /XPEDOSXQNWLRQHQ� VRZLH� GHU� HUVWH� SHU�

PDQHQWH�6KXQW�GXUFK�0LNXOLF]� LP�-DKU������ �$VFKRII�HW�DO���������'LH�$QODJH�GHV�HUVWHQ�

YHQWULNXORSHULWRQHDOHQ�6KXQWV�HUIROJWH�LP�-DKUH������GXUFK :DOWHU .DXVFK��'LHVHV�9HUIDK�

UHQ� ZXUGH� DXIJUXQG� GHU� �EHUGUDLQDJHEHGLQJWHQ� KRKHQ� 0RUWDOLWlW� ]XQlFKVW� MHGRFK� QLFKW�
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ZHLWHU� YHUIROJW� �.DXVFK�������3XGHQ]�������� ,Q�GHU�)ROJH�ZXUGHQ�ELV� �����XQWHUVFKLHG�

OLFKVWH� 'UDLQDJHZHJH� YHUVXFKW�� (V� HUIROJWH� GLH� $QODJH� OXPERSHULWRQHDOHU��

YHQWULNXORSOHXUDOHU���YHQ|VHU�XQG��XUHWKUDOHU�6KXQWV �$EELOGXQJ�����'LHVH�(LQJULIIH�ZDUHQ�

MHGRFK�KlXILJ�HUIROJORV�XQG�KDWWHQ�]X�%HJLQQ�HEHQIDOOV�VHKU�KRKH�0RUWDOLWlWVUDWHQ��ZHOFKH�

YRU�DOOHP�DXV�LQIHNWL|VHQ�.RPSOLNDWLRQHQ�XQG�DXV�YHQWLOEHGLQJWHQ�.RPSOLNDWLRQHQ UHVXO�

WLHUWHQ� �$VFKRII� ������ $Q� HUVWHU� 6WHOOH� LVW� KLHU� GLH� hEHUGUDLQDJH� ]X� QHQQHQ�� ZHOFKH DOV�

VKXQWVSH]LILVFKH�.RPSOLNDWLRQ VFKRQ�LP�-DKU������GXUFK�'DQG\�(UZlKQXQJ�IDQG��]LWLHUW�

QDFK�5RV� HW� DO�� �������'XUFK� GLH�(QWZLFNOXQJ� GHU� HUVWHQ� 6KXQWYHQWLOH�� ]� %�� GHV� Å6SLW]�

+ROWHU�9HQWLOV´� DXV� GHP� -DKU� ������ NRQQWH� VLFK� GLH� /LTXRUGUDLQDJH� PLWWHOV�

YHQWULNXORSHULWRQHDOHU�E]Z��YHQWULNXORDWULDOHU�6KXQWV�GXUFKVHW]HQ��$VFKRII�HW�DO���������,Q�

GHQ�GDUDXIIROJHQGHQ -DKUHQ�ZXUGHQ�XQWHUVFKLHGOLFKH�6KXQWYHQWLOH�ZHLWHUHQWZLFNHOW��GLH�GLH�

7KHUDSLH�RSWLPLHUHQ�VROOWHQ��'HU�GHU]HLWLJH�7KHUDSLHVWDQGDUG�ZLUG�LQ�GHQ�IROJHQGHQ�.DSL�

WHOQ�QlKHU�HUOlXWHUW�

$EELOGXQJ����6KXQWV\VWHP

�PRGLIL]LHUW�QDFKW &DQFHU�5HVHDUFK�8. ���� �2ULJLQDO�HPDLO�IURP�&58.��>&&�%<�6$������

�KWWSV���FUHDWLYHFRPPRQV�RUJ�OLFHQVHV�E\�VD�����@��YLD�:LNLPHGLD�&RPPRQV��=XJULII�DP�

�����������
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����� 'LH�DNWXHOOH�7KHUDSLH�GHV�+\GUR]HSKDOXV

'LH�YHUVFKLHGHQHQ�bWLRORJLHQ�GHV�+\GUR]HSKDOXV��YJO��$EVFKQLWW��������HUIRUGHUQ�DXIJUXQG�

LKUHU�+HWHURJHQLWlW�VSH]LILVFKH�7KHUDSLHIRUPHQ��'DV�7KHUDSLH]LHO�OLHJW�GDEHL�JUXQGVlW]OLFK��

ZLH�EHL�GHP�*UR�WHLO�DQGHUHU�(UNUDQNXQJHQ�DXFK��LQ�GHU�%HVHLWLJXQJ�GHU�8UVDFKHQ��NDXVDOH�

7KHUDSLH��

'HU�YHQWULNXORSHULWRQHDOH 6KXQW�LVW�GDV�7KHUDSLHYHUIDKUHQ��ZHOFKHV�VLFK�LP�/DXIH�GHU�=HLW�

I�U�YLHOH�,QGLNDWLRQHQ�DOV�6WDQGDUG�GXUFKJHVHW]W�KDW��(V�ZLUG LQVEHVRQGHUH�I�U�GLH�%HKDQG�

OXQJ� GHV� NRPPXQL]LHUHQGHQ�� DEHU� DXFK� GHV� NRQJHQLWDOHQ +\GUR]HSKDOXV� DQJHZDQGW� %HL�

.RQWUDLQGLNDWLRQHQ� I�U HLQH�$EOHLWXQJ� LQ�GHQ�%DXFKUDXP��]� %��EHL� DXVJHGHKQWHQ�SHULWR�

QHDOHQ�9HUZDFKVXQJHQ��NDQQ�DOWHUQDWLY�GLH�$EOHLWXQJ�LQ�GHQ�+HU]YRUKRI��YHQWULNXORDWULDOHU�

6KXQW��HUIROJHQ �$EELOGXQJ����

%HLP�+\GUR]HSKDOXV�RFFOXVXV�KLQJHJHQ�NDQQ�DOWHUQDWLY�SULPlU�HLQH�NDXVDOH 7KHUDSLH�EHL�

VSLHOVZHLVH� GXUFK� GLH� %HVHLWLJXQJ� GHV� $EIOXVVKLQGHUQLVVHV�� ]� %�� HLQHV� 7XPRUV�� YHUVXFKW�

ZHUGHQ��+lXILJ� LVW� HLQH�NDXVDOH�7KHUDSLH� LQ�)RUP�HLQHU� VROFKHQ�%HVHLWLJXQJ� MHGRFK�QLFKW�

P|JOLFK�� VRGDVV� GXUFK� RSHUDWLYH� 0D�QDKPHQ� HLQ� DOWHUQDWLYHU� /LTXRUDEIOXVV� JHVFKDIIHQ�

ZHUGHQ�PXVV��'DEHL� JLEW� HV� MHGRFK� DXFK $OWHUQDWLYHQ� ]XP�YHQWULNXORSHULWRQHDOHQ�6KXQW��

%HLVSLHOVZHLVH EHVWHKW�GLH�0|JOLFKNHLW�]XU�'XUFKI�KUXQJ�HQGRVNRSLVFKHU�9HUIDKUHQ�RKQH�

GDV�(LQEULQJHQ HLQHV�GDXHUKDIWHQ�,PSODQWDWHV��'DEHL�ZLUG�GHU�%RGHQ�GHV�GULWWHQ�9HQWULNHOV�

JH|IIQHW�XQG�VR�HLQH�QHXH�$EIOXVVP|JOLFKNHLW�I�U�GHQ�/LTXRU�JHVFKDIIHQ��=LVWHUQRVWRPLH��

�6FKLUPHU�������*DQJHPL�HW�DO��������%HUJVQHLGHU�HW�DO��������'�W]PDQQ�������.LHIHU�������

5DVXO�HW�DO���������7URW]GHP�EHVWHKW�JUXQGVlW]OLFK�DXFK�EHL�RNNOXVLYHP�+\GUR]HSKDOXV�GLH�

0|JOLFKNHLW�HLQHU�H[WHUQHQ�/LTXRUGUDLQDJH RGHU�HLQHV�YHQWULNXORSHULWRQHDOHQ 6KXQWV�

'HU� YHQWULNXORSHULWRQHDOH� 6KXQW LVW� LQVEHVRQGHUH� EHL� 7KHUDSLHYHUVDJHQ� GXUFK� GLH�

=LVWHUQRVWRPLH�DXFK�LPPHU�LQ�(UZlJXQJ�]X�]LHKHQ �%HUJVQHLGHU�HW�DO��������6FKXOWH�HW�DO��

������$XP�OOHU�HW�DO���������$OOJHPHLQ�EHVWHKW�EHL�GHU�=LVWHUQRVWRPLH�LP�9HUJOHLFK�]X�HL�

QHP�YHQWULNXORSHULWRQHDOHQ�6KXQW�GHU�9RUWHLO�GDULQ��GDVV�ZHQLJHU�/DQJ]HLWNRPSOLNDWLRQHQ�

DXIWUHWHQ��*OHLFK]HLWLJ�LVW�GLH�LQLWLDOH�2SHUDWLRQ�MHGRFK�GHXWOLFK�ULVLNRUHLFKHU��%HUJVQHLGHU�HW�

DO��������6FKXOWH�HW�DO��������$XP�OOHU�HW�DO��������

������� 9HQWLOW\SHQ

'LH�KHXWLJH�4XDOLWlW�GHU�RSHUDWLYHQ�9HUVRUJXQJ�LVW�YRU�DOOHP�GXUFK�GLH�:HLWHUHQWZLFNOXQJ�

GHU�7HFKQLN�GHU�6KXQWYHQWLOH�P|JOLFK�JHZRUGHQ� �.LHIHU��������$XIJUXQG�GHVVHQ�ZLUG� LP�

)ROJHQGHQ� HLQ�hEHUEOLFN� �EHU� GLH�(QWZLFNOXQJ� GHU� XQWHUVFKLHGOLFKHQ�9HQWLOJHQHUDWLRQHQ�

JHJHEHQ�
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,Q�GHU�HUVWHQ�*HQHUDWLRQ�GHU�9HQWLOHQWZLFNOXQJ�HQWVWDQGHQ�HLQIDFKH�'LIIHUHQ]LDOGUXFNYHQ�

WLOH��ZHOFKH�MHGRFK�QRFK�NHLQHUOHL�0|JOLFKNHLW�]XU�$QSDVVXQJ�DQ�XQWHUVFKLHGOLFKH�.|USHU�

SRVLWLRQHQ�ERWHQ��.LHIHU��������'DV�EHGHXWHW��GDVV�GHU�9HQWLO|IIQXQJVGUXFN EDXDUWEHGLQJW�

IHVWJHOHJW�ZDU RGHU�HLQPDOLJ�LQWUDRSHUDWLY�HLQJHVWHOOW�ZXUGH �LQ�GHU�5HJHO�EHL������PP+J��

XQG�LP�$QVFKOXVV�QXU�GXUFK�HLQH�5HYLVLRQVRSHUDWLRQ�YHUlQGHUW�ZHUGHQ�NDQQ��.LHIHU��������

=X� VROFKHQ�9HQWLOHQ� HUVWHU�*HQHUDWLRQ� ]lKOHQ�.XJHO�.RQXV�9HQWLOH�� GDV� GLVWDOH� XQG� GDV�

SUR[LPDOH�6FKOLW]YHQWLO�VRZLH�GLH�VRJHQDQQWHQ�0HPEUDQYHQWLOH��$EELOGXQJ���� (LQH�.RP�

SOLNDWLRQ� VROFKHU� 9HQWLOH� VWHOOW� GHU� VRJHQDQQWH 6LSKRQ�(IIHNW� XQG� HLQH� GDUDXV� IROJHQGH�

hEHUGUDLQDJH� GDU� �VLHKH� �������� .RPSOLNDWLRQHQ� GHU� 6KXQWWKHUDSLH��� 'HU� 6LSKRQ�(IIHNW�

EHVFKUHLEW�GDV�%HVWUHEHQ�HLQHU�)O�VVLJNHLW��LQ�GLHVHP�)DOO�GHV�/LTXRUV��YRQ�HLQHP�K|KHUHQ�

�KLHU�� LQWUDNUDQLHOO�� ]X� HLQHP� QLHGULJHU� JHOHJHQHQ� 3XQNW� �KLHU�� LQWUDSHULWRQHDO�� ]X� IOLH�HQ��

8UVlFKOLFK�KLHUI�U�LVW�GHU�K\GURVWDWLVFKH�'UXFN��VLHKH�.DSLWHO�����3K\VLNDOLVFKH�*UXQGODJHQ�

GHU�6KXQWWKHUDSLH���3RUWQR\�������%HUJVQHLGHU�HW�DO��������/HPFNH�HW�DO��������

,Q�GHU�]ZHLWHQ�*HQHUDWLRQ�NDP�HV�]X�HLQHU�9HUEHVVHUXQJ�GLHVHU�7HFKQLN��LQGHP�XQWHU�DQ�

GHUHP�9HQWLOH� HQWZLFNHOW�ZXUGHQ��ZHOFKH� VLFK� DQ� GLH�bQGHUXQJHQ�GHU�'UXFNYHUKlOWQLVVH�

GXUFK� XQWHUVFKLHGOLFKH� .|USHUSRVLWLRQHQ� �/LHJHQ� YV�� 6WHKHQ�� DQSDVVHQ� NRQQWHQ �.LHIHU�

������� =X� GHQ�9HQWLOHQ� GHU� ]ZHLWHQ�*HQHUDWLRQ� JHK|UHQ X� D� GLH�$QWLVLSKRQYHQWLOH�� 6LH�

VROOHQ� GHP� 6LSKRQ�(IIHNW� EHL� bQGHUXQJ� GHU� .|USHUSRVLWLRQ� DXV� GHP� /LHJHQ� LQV� 6LW�

]HQ�6WHKHQ�PLWKLOIH� HLQHU�0HPEUDQ� HQWJHJHQZLUNHQ�� GLH� GHQ� YHUPHKUWHQ� /LTXRUIOXVV� LP�

6WHKHQ� YHUKLQGHUW� �.LHIHU� �������$X�HUGHP� H[LVWLHUHQ� IOXVVJHVWHXHUWH� 9HQWLOH�� %HL� GLHVHQ�

9HQWLOHQ�OLHJW�GDV�%HVWUHEHQ�GDULQ��GHQ�/LTXRUDEIOXVV�XQDEKlQJLJ�YRQ�GHU�.|USHUSRVLWLRQ�

DXI�HLQHP�NRQVWDQWHQ GHU�/LTXRUSURGXNWLRQ�HQWVSUHFKHQGHQ�/HYHO�]X�KDOWHQ��.LHIHU��������

(LQ�ZHLWHUHU�9HQWLOW\S� LVW� GDV� ÅSURJUDPPLHUEDUH´�9HQWLO��ZREHL�GHU�1DPH�]XQlFKVW� LUUH�

I�KUHQG�LVW��(V�KDQGHOW�VLFK�QLFKW�XP�9HQWLOH��GLH�VLFK�lKQOLFK�ZLH�&RPSXWHU�SURJUDPPLH�

UHQ� ODVVHQ��VRQGHUQ� OHGLJOLFK�XP�9HQWLOH��EHL�GHQHQ�GHU�9HQWLO|IIQXQJVGUXFN�SRVWRSHUDWLY�

DXFK�RKQH�HLQH�HUQHXWH�FKLUXUJLVFKH�,QWHUYHQWLRQ�YHUVWHOOW�ZHUGHQ�NDQQ��.LHIHU��������'D�

EHL� LVW� ]X� EHDFKWHQ�� GDVV� DXFK� GLHVH� (LQVWHOOXQJHQ� QXU� LQ� HLQHP� EHVWLPPWHQ�� GXUFK� GHQ�

9HQWLOW\S�YRUJHJHEHQHQ�5DKPHQ�HUIROJHQ�N|QQHQ �'LHVQHU�HW�DO���������

'LH�DNWXHOO�QHXHVWH�(QWZLFNOXQJ��GLH�9HQWLOH�GHU�GULWWHQ�*HQHUDWLRQ��VLQG�GLH�VRJHQDQQWHQ�

*UDYLWDWLRQVYHQWLOH �*�9HQWLOH� �.LHIHU��������+LHUEHL�KDQGHOW�HV�VLFK�XP�9HQWLOH��ZHOFKH�

LKUHQ�9HQWLO|IIQXQJVGUXFN�PLW�9HUlQGHUXQJ�GHU�.|USHUSRVLWLRQ�lQGHUQ�XQG�VLFK�VR�DXI�GLH�

9HUlQGHUXQJ�GHU�'UXFNYHUKlOWQLVVH�LQ�XQWHUVFKLHGOLFKHQ�.|USHUSRVLWLRQHQ�DQSDVVHQ��.LH�

IHU��������'DPLW�VLQG�GLHVH�QHXHUHQ�9HQWLOH�GHQHQ�GHU�YRUKHULJHQ�*HQHUDWLRQHQ��EHUOHJHQ�

�.LHIHU��������%HLVSLHOVZHLVH�KDW�GLH�+lXILJNHLW�PHFKDQLVFKHU�XQG�LQIHNWL|VHU�.RPSOLNDWL�

RQHQ�DEJHQRPPHQ� XQG�DXFK�GLH�+lXILJNHLW�YRQ�3UREOHPHQ�PLW�hEHU� XQG�8QWHUGUDLQDJH�
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NRQQWH�ODXW�6WXGLHQ�UHGX]LHUW�ZHUGHQ��&KDSPDQ�HW�DO��������:HLQ]LHUO�HW�DO��������/HH�HW�DO��

������)UHLPDQQ�XQG�6SUXQJ�������.LHIHU�������/HPFNH�HW DO��������)UHLPDQQ�HW�DO������F��

%R]KNRY�HW�DO���������'HQQRFK��'LH�hEHUGUDLQDJH�VWHOOW�QDFK�ZLH�YRU�HLQH�ZHVHQWOLFKH�XQG�

JHIlKUOLFKH� .RPSOLNDWLRQ� GHU� 9HUZHQGXQJ� YRQ� 9HQWLOHQ� LP� .RQWH[W� GHU�

+\GUR]HSKDOXVWKHUDSLH� GDU� �VLHKH� �������� .RPSOLNDWLRQHQ� GHU� 6KXQWWKHUDSLH�� �.DXVFK�

������ 3XGHQ]� ������ 5LQJ�0UR]LN� XQG� $QJHUSRLQWQHU� ������ +LUVFK� ������ $VFKRII� HW� DO��

������

$EELOGXQJ����6FKHPDWLVFKH�'DUVWHOOXQJ GHV�$XIEDXV HLQIDFKHU�6KXQWYHQWLOH GHU�HUVWHQ�*H�

QHUDWLRQ EHL�MHZHLOV�JH|IIQHWHP�XQG�JHVFKORVVHQHP�9HQWLO

������� .RPSOLNDWLRQHQ�GHU�6KXQWWKHUDSLH

%HL�GHQ�.RPSOLNDWLRQHQ�GHU�6KXQWWKHUDSLH�PXVV�]XQlFKVW�]ZLVFKHQ�GHQ�DOOJHPHLQHQ�RSH�

UDWLYHQ� XQG� GHQ� YHQWLOVSH]LILVFKHQ�.RPSOLNDWLRQHQ� XQWHUVFKLHGHQ� ZHUGHQ �$EELOGXQJ� ��

�%URZG�HW�DO������D��%URZG�HW�DO������E��

9RQ�DOOJHPHLQ�FKLUXUJLVFKHQ�.RPSOLNDWLRQHQ�VSULFKW�PDQ�HWZD�EHL�SRVWRSHUDWLYHQ�%OXWXQ�

JHQ� XQG� ,QIHNWLRQHQ��/HW]WHUH� HQWVWHKHQ� DXIJUXQG�GHU� YHUEHVVHUWHQ�+\JLHQHVWDQGDUGV� LQ�

]ZLVFKHQ�EHUHLWV�GHXWOLFK�VHOWHQHU��+LHU�KDEHQ�]� %��DQWLELRWLNDLPSUlJQLHUWH�.DWKHWHU�HLQHQ�

ZHVHQWOLFKHQ� %HLWUDJ� ]XU� 9HUULQJHUXQJ� GHU� SRVWRSHUDWLYHQ� 6KXQWLQIHNWLRQ� JHOHLVWHW�

�(\PDQQ�HW�DO���������(LQ�5HVWULVLNR�I�U�SRVWLQWHUYHQWLRQHOOH�,QIHNWLRQHQ�EHVWHKW�EHL�6KXQW�

2SHUDWLRQHQ�MHGRFK�ZHLWHUKLQ��JHQDX�ZLH�EHL�DOOHQ�DQGHUHQ�RSHUDWLYHQ�(LQJULIIHQ��=HPDFN�

XQG�5RPQHU�������(\PDQQ�HW�DO��������$UVODQ�HW�DO��������
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(EHQIDOOV� ]X� GHQ� DOOJHPHLQ� FKLUXUJLVFKHQ� JHK|UHQ� .RPSOLNDWLRQHQ� ZLH� HLQ�

6KXQWYHUVFKOXVV�� .DWKHWHUGLVORNDWLRQ� RGHU� DXFK� HLQH� )HKOSRVLWLRQLHUXQJ� GHV� .DWKHWHUV��

/HW]WHUH� VLQG� ]ZDU� DOV� VKXQW��� QLFKW� MHGRFK� DOV� YHQWLOVSH]LILVFKH� .RPSOLNDWLRQHQ� ]X� EH�

]HLFKQHQ��$EELOGXQJ�����

'LHVH�.RPSOLNDWLRQHQ�WUHWHQ�L �G� 5��]X�XQWHUVFKLHGOLFKHQ�=HLWSXQNWHQ�DXI��'LH�)HKOSRVLWL�

RQ�VRZLH�GLH�.DWKHWHUGLVORNDWLRQ�]lKOHQ�]X�GHQ�RSHUDWLRQVEHGLQJWHQ�)U�KNRPSOLNDWLRQHQ��

$XI�GHU�DQGHUHQ�6HLWH�]lKOHQ�DEGRPLQHOOH�.RPSOLNDWLRQHQ�VRZLH�HLQ�.DWKHWHUEUXFK�PHLVW�

]X�GHQ�6SlWNRPSOLNDWLRQHQ��'LH�.DWKHWHUREVWUXNWLRQ�ZLHGHUXP�NDQQ�VRZRKO�GLUHNW�SRVWR�

SHUDWLY� DOV� DXFK�QDFK� HLQHP� OlQJHUHQ� ,QWHUYDOO� DXIWUHWHQ� �'UDNH� HW� DO�� ������%URZG� HW� DO��

����D��%URZG HW�DO������E�� $P�KlXILJVWHQ�NRPPW�HV�GDEHL�SRVWRSHUDWLY�]X�PHFKDQLVFKHQ�

.RPSOLNDWLRQHQ�RGHU�HLQHU�2EVWUXNWLRQ�GHV�6KXQWV\VWHPV� �%URZG�HW�DO������D��%URZG�HW�

DO������E�� $OOJHPHLQ�LVW�HV�MHGRFK�VFKZLHULJ�HLQKHLWOLFKH�$QJDEHQ�EH]�JOLFK�GHU�+lXILJNHLW�

HLQ]HOQHU�DOOJHPHLQ�FKLUXUJLVFKHQ�.RPSOLNDWLRQHQ�DQ]XJHEHQ��GD�YHUVFKLHGHQH�6WXGLHQ�]X�

MHZHLOV� XQWHUVFKLHGOLFKHQ� (UJHEQLVVHQ� NRPPHQ� �'UDNH� HW� DO�� ������ %URZG� HW� DO�� ����D��

%URZG�HW DO������E��

'LH�ZLFKWLJVWHQ�XQG�WDWVlFKOLFK�YHQWLOVSH]LILVFKHQ�.RPSOLNDWLRQHQ�VLQG�GLH�hEHU� E]Z��GLH�

8QWHUGUDLQDJH� LP�$QVFKOXVV� DQ�HLQH�YHQWULNXORSHULWRQHDOH�6KXQW�2SHUDWLRQ� �%URZG�HW� DO��

����E��)UHLPDQQ�HW�DO������E���%HLGH�VROOHQ�DXIJUXQG�LKUHU�%HGHXWXQJ�I�U�GLH�YRUOLHJHQGH�

$UEHLW�LP�)ROJHQGHQ�QlKHU�GDUJHVWHOOW�ZHUGHQ�

$EELOGXQJ����.RPSOLNDWLRQHQ�GHU�6KXQWWKHUDSLH�
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������� hEHU� XQG�8QWHUGUDLQDJH

,P� IROJHQGHQ�$EVFKQLWW�ZLUG�QlKHU� DXI�GLH�.RPSOLNDWLRQ�GHU�hEHU� E]Z��8QWHUGUDLQDJH�

HLQJHJDQJHQ�XQG�GLH�MHZHLOLJH�.RPSOLNDWLRQ�QlKHU�HUOlXWHUW�

'LH� hEHUGUDLQDJH� EH]HLFKQHW� EHLP� YHQWULNXORSHULWRQHDOHQ� 6KXQW� GHQ� �EHUPl�LJHQ�

/LTXRUDEIOXVV� LQ�GDV�3HULWRQHXP�XQG�GHPHQWVSUHFKHQG�HLQHQ� LQWUDNUDQLHOOHQ�8QWHUGUXFN��

'LHVHU� YHUPLQGHUWH� LQWUDNUDQLHOOH�'UXFN� NDQQ�ELV�KLQ� ]XP�.ROODSV� GHU�9HQWULNHO� I�KUHQ��

'LHVH�hEHUGUDLQDJH�HQWVWHKW�ZLH�LP�IROJHQGHQ�.DSLWHO�����EHVFKULHEHQ�GXUFK�HLQH�YHUPHKU�

WHQ�K\GURVWDWLVFKHQ�'UXFN�LQ�GHU�VWHKHQGHQ�.|USHUSRVLWLRQ��6LSKRQ�(IIHNW��VLHKH�����3K\�

VLNDOLVFKH�*UXQGODJHQ�GHU�6KXQWWKHUDSLH�� �3RUWQR\�������%HUJVQHLGHU�HW�DO��������/HPFNH�

HW�DO���������-HGRFK�YHUPXWHQ�%HUJVQHLGHU�HW�DO�� ��������GDVV�GHP�6LSKRQ�(IIHNW� OHW]WHQG�

OLFK�]X�YLHO�$XIPHUNVDPNHLW�EH]�JOLFK�GHU�8UVDFKH�GHU�hEHUGUDLQDJH�]XJHVSURFKHQ�ZLUG��

6LH�VHKHQ�HLQH PD�JHEOLFKH�8UVDFKH� LQ GHU�(LQVWHOOXQJ�HLQHV�]X�JHULQJHQ�9HQWLO|IIQXQJV�

GUXFNHV�GHU�LPSODQWLHUWHQ�6KXQWV\VWHPH��%HUJVQHLGHU�HW�DO���������,QVJHVDPW�OlVVW�VLFK�GHU�

(IIHNW�GHU�YHUPHKUWHQ�hEHUGUDLQDJH� LP�6WHKHQ�QLFKW� DOOHLQ� DXI�GHQ� HUK|KWHQ�K\GURVWDWL�

VFKHQ�'UXFN�]XU�FNI�KUHQ�� ,Q�YHUVFKLHGHQHQ�6WXGLHQ� OLH�HQ�VLFK�XQWHUVFKLHGOLFKH�5LVLNR�

IDNWRUHQ E]Z��8UVDFKHQ�LGHQWLIL]LHUHQ��'D]X�JHK|UHQ�XQWHU�DQGHUHP�HLQ�MXQJHV�3DWLHQWHQDO�

WHU� �)UHLPDQQ�HW� DO�� ����E��'LHVQHU�HW� DO�� ������� HLQH� ODQJH�2SHUDWLRQVGDXHU� �0HLHU� HW� DO��

������� VRZLH� GHU� RNNOXVLYH�� GHU� NRQJHQLWDOH� XQG� GHU� PDOUHVRUSWLYH� +\GUR]HSKDOXV�

�%HUJVQHLGHU�HW�DO��������)UHLPDQQ�XQG�6SUXQJ�������'LHVQHU�HW�DO���������,P�5DKPHQ�GLH�

VHU� 6WXGLH� XQWHUVXFKHQ�ZLU� ]XVlW]OLFK� GLH� ODJHDEKlQJLJH�9DULDELOLWlW� GHV� LQWUDSHULWRQHDOHQ

'UXFNV� DOV� HLQ]LJH� *HJHQNUDIW� ]XP� K\GURVWDWLVFKHQ� 'UXFN� QHEHQ� GHP� 9HQWLO|IIQXQJV�

GUXFN�XQG�P|JOLFKHQ�(LQIOXVVIDNWRU�DXI�GLH�hEHUGUDLQDJH�

(LQH� hEHUGUDLQDJH� NDQQ� VRZRKO� DNXW� SRVWRSHUDWLY�� LP� $QVFKOXVV� DQ� $QSDVVXQJHQ� GHV�

9HQWLO|IIQXQJGUXFNHV� DOV� DXFK� FKURQLVFK� QDFK� ]XQlFKVW� DV\PSWRPDWLVFKHP�9HUODXI� DXI�

WUHWHQ�

.OLQLVFK� SUlVHQWLHUW� VLFK� GLH� hEHUGUDLQDJH� XQWHU� DQGHUHP� GXUFK� 9HUZLUUWKHLW�� hEHONHLW��

(UEUHFKHQ��RUWKRVWDWLVFKHQ�.RSIVFKPHU]��VXEGXUDOH�+\JURPH�RGHU�DXFK�VXEGXUDOH�+lPD�

WRPH��

=XVlW]OLFK�EHVWHKW�GLH�*HIDKU�GHU�(QWZLFNOXQJ�GHV�Å6OLW�9HQWULFOH�6\QGURPH´��EHL�ZHOFKHP�

GLH�9HQWULNHO�ELOGPRUSKRORJLVFK�QXU�QRFK�DOV�6FKOLW]H�LPSRQLHUHQ��6FKLUPHU�������%URZG�

HW�DO������E��)UHLPDQQ�XQG�6SUXQJ�������5RV�HW�DO���������

,Q�7HLOHQ�NRQQWH�GLH�+lXILJNHLW�YRQ�hEHUGUDLQDJHQ�GXUFK�GHQ�(LQVDW]�YRQ�$QWL�6LSKRQ�

(LQKHLWHQ�E]Z��*UDYLWDWLRQVYHQWLOHQ�JHJHQ�EHU�QRUPDOHQ�'LIIHUHQ]LDOGUXFNYHQWLOHQ�EHUHLWV�
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UHGX]LHUW�ZHUGHQ��'HQQRFK�VWHOOW�GLHVH�.RPSOLNDWLRQ�QDFK�ZLH�YRU�HLQH�ZHVHQWOLFKH�.RP�

SOLNDWLRQ�EHL�(LQVDW]� YRQ�YHQWULNXORSHULWRQHDOHQ�6KXQWV\VWHPHQ GDU� �.lVWQHU� HW� DO�� ������

:HLQ]LHUO�HW�DO��������)UHLPDQQ�HW�DO������D��/HPFNH�HW�DO��������0HLHU�HW�DO��������%R]KNRY�

HW�DO��������5RV�HW�DO��������

'LH�hEHUGUDLQDJH�ZLUG�YRQ�)UHLPDQQ�HW�DO�������E��PLW�HLQHU�+lXILJNHLW�YRQ�����DQJHJH�

EHQ� =HPDFN� XQG�5RPQHU ������� JHEHQ�ZLHGHUXP� HLQHQ�:HUW� YRQ� ������ DQ�� )UHLPDQQ�

XQG�6SUXQJ� �������EHULFKWHQ�YRQ�HLQHU�hEHUGUDLQDJHUDWH�YRQ�������XQG�)UHLPDQQ�HW� DO��

�����E�� EHVFKUHLEHQ� HLQH� +lXILJNHLW� YRQ� ������� 'HXWOLFK� QLHGULJHUH� hEHUGUDLQDJHUDWHQ�

ZHUGHQ�ZLHGHUXP�YRQ�'UDNH�HW�DO���������PLW������XQG�.LHIHU�HW�DO���������PLW����DQJH�

JHEHQ��'DEHL�LVW�DQ]XPHUNHQ��GDVV�MHZHLOV�XQWHUVFKLHGOLFKH�3DWLHQWHQNROOHNWLYH�XQG�9HQWLO�

W\SHQ�XQWHUVXFKW�ZXUGHQ��ZHVKDOE�VLFK�GLH�YRQHLQDQGHU�DEZHLFKHQGHQ�:HUWH�HUNOlUHQ�ODV�

VHQ�� 6R� XQWHUVXFKWHQ� EHLVSLHOZHLVH� )UHLPDQQ� HW� DO�� �����E�� 3DWLHQWHQ� PLW�1RUPDOGUXFN�

K\GUR]HSKDOXV��ZHOFKH�HQWZHGHU�HLQ�&RGPDQ�+DNLP �YHUVWHOOEDUHV�'LIIHUHQWLDOGUXFNYHQWLO�

RKQH�6LSKRQVFKXW]� RGHU�HLQ $HVFXODS�0LHWKNH�SUR*$9�9HQWLO��*�9HQWLO��HUKDOWHQ�KDWWHQ��

=HPDFN�XQG�5RPQHU������� ZLHGHUXP�XQWHUVXFKWHQ�]ZDU�HEHQIDOOV�3DWLHQWHQ�PLW�1RUPDO�

GUXFNK\GUR]HSKDOXV��MHGRFK�XQDEKlQJLJ�YRQ�HLQHP�VSH]LILVFKHQ�9HQWLO��=XGHP�ZXUGHQ�LQ�

GLHVHU�6WXGLH�VXEGXUDOH�+lPDWRPH�DOV�HLJHQVWlQGLJH�.ODVVLILNDWLRQ�GRNXPHQWLHUW�XQG�QLFKW�

GHU� hEHUGUDLQDJH� ]XJHRUGQHW�� )UHLPDQQ� XQG� 6SUXQJ� ������� XQWHUVXFKWHQ� 3DWLHQWHQ� PLW�

+\GUR]HSKDOXV�XQWHUVFKLHGOLFKHU�bWLRORJLHQ��ZHOFKH�HLQ�$HVFXODS�0LHWKNH�SUR*$9�9HQWLO�

HUKDOWHQ�KDWWHQ�XQG�HUIDVVWHQ�GDEHL�VRZRKO�SULPlUH�DOV�DXFK�VHNXQGlUH�hEHUGUDLQDJHHUHLJ�

QLVVH��'LHVH�H[HPSODULVFKHQ�(UOlXWHUXQJHQ�]HLJHQ��GDVV�GLH�XQWHUVFKLHGOLFKHQ�$QJDEHQ�GHU�

+lXILJNHLW�HLQHU�hEHUGUDLQDJH�VLFK�DOVR�NHLQHVIDOOV�ZLGHUVSUHFKHQ��GD�GHU�MHZHLOLJH�6WXGLHQ�

NRQWH[W�EHU�FNVLFKWLJW�ZHUGHQ�PXVV�

'LH�8QWHUGUDLQDJH�EH]HLFKQHW�HLQH�ZHLWHUH�.RPSOLNDWLRQ GHU�6KXQWWKHUDSLH��)UHLPDQQ�XQG�

6SUXQJ������� +LHUEHL�LVW�TXDQWLWDWLY�YRQ�HLQHP�XQ]XUHLFKHQGHQ�/LTXRUDEIOXVV�DXV]XJHKHQ��

GHU� LQ� HLQHU� IHKOHQGHQ� E]Z��PDQJHOKDIWHQ� 6\PSWRPYHUEHVVHUXQJ� UHVXOWLHUW� �%URZG� HW� DO��

����E��� 8P� GLHVHP� 7KHUDSLHYHUVDJHQ� HQWJHJHQ]XZLUNHQ N|QQHQ� ]XQlFKVW�� VRZHLW� GLH�

WHFKQLVFKHQ� 9RUDXVVHW]XQJHQ� EHVWHKHQ�� QLHGULJHUH� 9HQWLO|IIQXQJVGU�FNH� SURJUDPPLHUW�

ZHUGHQ� �)UHLPDQQ� XQG� 6SUXQJ� ������� 'LHVH� QLHGULJHUHQ� 9HQWLO|IIQXQJVGU�FNH� HUK|KHQ�

JOHLFK]HLWLJ� MHGRFK� GDV� 5LVLNR� HLQHU�hEHUGUDLQDJH� �%HUJVQHLGHU� HW� DO�� �������1HEHQ� HLQHU�

LQGLYLGXHOO�]X�KRKHQ (LQVWHOOXQJ�GHV�9HQWLO|IIQXQJVGUXFNHV�VLQG�DXFK�HLQ�K|KHUHV�3DWLHQ�

WHQDOWHU� VRZLH�%HWWOlJHULJNHLW�E]Z�� ,PPRELOLWlW�GHU�3DWLHQWHQ�5LVLNRIDNWRUHQ� I�U�HLQH�8Q�

WHUGUDLQDJH� �/HH�HW DO��������)UHLPDQQ�HW�DO������E��'LHVQHU�HW�DO���������'DEHL� LVW�]X�EH�

GHQNHQ��GDVV�VLFK�GLH�)DNWRUHQ�LQ�JHZLVVHU�:HLVH�JHJHQVHLWLJ�EHGLQJHQ�



� (LQOHLWXQJ ��

'D� EHLGH� R� J�� .RPSOLNDWLRQHQ� MHGRFK� KlXILJ� EHUHLWV� GXUFK� 5HMXVWLHUXQJ� GHU� PRGHUQHQ�

9HQWLOH�EHKREHQ�ZHUGHQ�N|QQHQ�XQG�QXU�QRFK�LQ�VHOWHQHUHQ�)lOOHQ�HLQH�HUQHXWH�RSHUDWLYH�

,QWHUYHQWLRQ�HUIRUGHUQ��ZXUGH�EHUHLWV�GHU�9RUVFKODJ�JHPDFKW��HLQH�SRVWRSHUDWLYH�)HKOHLQ�

VWHOOXQJ�E]Z��)HKOIXQNWLRQ�QLFKW�]ZDQJVOlXILJ�DOV�.RPSOLNDWLRQ��VRQGHUQ�YLHOPHKU�DOV�ÅEH�

KHEEDUH�'\VIXQNWLRQ´�]X�EH]HLFKQHQ��)UHLPDQQ�XQG�6SUXQJ�������

$XFK� I�U� GLH� GXUFK�hEHUGUDLQDJH� KHUYRUJHUXIHQHQ� VXEGXUDOHQ�+lPDWRPH� NRQQWHQ� )UHL�

PDQQ�XQG�6SUXQJ��������DQ�����3DWLHQWHQ�]HLJHQ��GDVV�NHLQH�HUQHXWH�2SHUDWLRQ�QRWZHQGLJ�

LVW�� VRIHUQ�GLH� HQWVSUHFKHQGHQ�*UDYLWDWLRQVYHQWLOH LPSODQWLHUW�ZXUGHQ��*UXQGVlW]OLFK� JLOW��

OHGLJOLFK� MHQH�NOLQLVFKHQ�%HVFKZHUGHQ��ZHOFKH�]X�HLQHU�5HYLVLRQVRSHUDWLRQ�I�KUHQ�� VROOWHQ�

DOV� WDWVlFKOLFKH� .RPSOLNDWLRQ� HLQJHRUGQHW� ZHUGHQ� �:HLQ]LHUO� HW� DO�� ������ )UHLPDQQ� XQG�

6SUXQJ��������2KQH�HUQHXWH�2SHUDWLRQ�EHKDQGHOEDUH�8QWHUGUDLQDJHQ�XQG�VXEGXUDOHQ�+l�

PDWRPH�]lKOHQ�GHPQDFK�QLFKW�PHKU�]ZDQJVOlXILJ�GD]X�

'HP�(IIHNW�GHU�hEHU� XQG�8QWHUGUDLQDJH�EHUHLWV�HQWJHJHQ�ZLUNHQ�GLH�PRGHUQHQ�*UDYLWDWL�

RQVYHQWLOH��LQGHP�VLH�ODJHDEKlQJLJ�GHQ�9HQWLO|IIQXQJVGUXFN�YHUlQGHUQ��'DGXUFK�EHGDUI HV�

LQ�VWHKHQGHU�.|USHUSRVLWLRQ�HLQHV�K|KHUHQ�LQWUDNUDQLHOOHQ�'UXFNV� XP�GHQ�HQWVSUHFKHQGHQ

gIIQXQJVGUXFN� ]X� �EHUZLQGHQ� �/HPFNH� HW� DO�� ������� 6R� NDQQ� EHL� LQLWLDO� QLHGULJHUHQ�

9HQWLO|IIQXQJGU�FNHQ� GLH� +lXILJNHLW� GHU� hEHUGUDLQDJH� UHGX]LHUW� ZHUGHQ�� RKQH� GDVV� HV�

JOHLFK]HLWLJ� ]X�HLQHP�$QVWLHJ�GHU�8QWHUGUDLQDJH�NRPPW� �)UHLPDQQ�HW� DO�� ����D��� ,P�*H�

JHQWHLO��GLH�7KHUDSLH�GHU�IXQNWLRQHOOHQ�8QWHUGUDLQDJH�ZLUG�GXUFK�GHQ�(LQVDW]�YRQ�*UDYLWD�

WLRQVYHQWLOHQ�VRJDU�HEHQIDOOV�YHUEHVVHUW��.LHIHU�HW�DO��������/HH�HW�DO��������:HLQ]LHUO�HW�DO��

������)UHLPDQQ� HW� DO�� ����D��/HPFNH� HW� DO�� ������)UHLPDQQ� HW� DO�� ����E��)UHLPDQQ� HW� DO��

����E��

+LHUDXV� OlVVW� VLFK�DEOHLWHQ��GDVV�EHL�GHU�(LQVWHOOXQJ�GHV�9HQWLO|IIQXQJVGUXFNV�HLQ�$EZHL�

FKHQ�LQ�EHLGH�5LFKWXQJHQ�]X�JUDYLHUHQGHQ�)ROJHQ�I�KUHQ�NDQQ��.lVWQHU�HW�DO��������:HLQ�

]LHUO�HW�DO��������/HPFNH�HW�DO���������

��� 3K\VLNDOLVFKH�*UXQGODJHQ�GHU�6KXQWWKHUDSLH

'LH�'UDLQDJH�GHV�/LTXRU�FHUHEURVSLQDOLV�HUIROJW�EHL�YHQWULNXORSHULWRQHDOHQ�6KXQWV�DXV�GHU�

LQWUDNUDQLHOOHQ� LQ� GLH� LQWUDSHULWRQHDOH .|USHUK|KOH��'HQ� HQWVFKHLGHQGHQ�(LQIOXVV� DXI� GLH�

)OXVVUDWH� XQG� VRPLW� DXI� GLH�0HQJH� GHV� GUDLQLHUWHQ� /LTXRUV� KDW� GDEHL� GHU�'UXFNJUDGLHQW�

]ZLVFKHQ�GHQ�9HQWULNHOQ�XQG�GHP�$EGRPHQ��



� (LQOHLWXQJ ��

'LHVHU 'UXFNJUDGLHQW �ƅ3� ZLUG�GXUFK GHQ 'UXFN�LQQHUKDOE GHV�1HXURNUDQLXPV��,&3���GHQ

gIIQXQJVGUXFN�GHV�9HQWLOV��239���GHQ K\GURVWDWLVFKHQ 'UXFN��+)� VRZLH�GHQ LQWUDSHULWR�

QHDOHQ 'UXFN��,33��EHHLQIOXVVW �$EELOGXQJ����

'DUDXV�HUJLEW�VLFK�IROJHQGH�)RUPHO��ƅ3� ��,&3�+)��² �,33�239���3RUWQR\������

$XV� GHU� )RUPHO� OlVVW� VLFK� DEOHLWHQ�� GDVV� GHU� LQWUDNUDQLHOOH�'UXFN� XQG� GLH� K\GURVWDWLVFKH�

.UDIW�GHQ�$EIOXVV�YRQ�/LTXRU��EHU�GDV�6KXQWV\VWHP�HUP|JOLFKHQ��ZRKLQJHJHQ�GHU�9HQWLO�

|IIQXQJVGUXFN� XQG� GHU� ,33�� VRIHUQ� GLHVHU� SRVLWLY� LVW�� GHP�$EIOXVV� HQWJHJHQZLUNHQ��'HU�

9HQWLO|IIQXQJVGUXFN�LVW��MH�QDFK�9HQWLOW\S� DEKlQJLJ�YRQ�GHU %DXDUW��GHU�(LQVWHOOXQJ�XQG��

RGHU� GHU�.|USHUSRVLWLRQ��=XGHP� LVW� HU� PLW�%OLFN� DXI� GLH�)RUPHO�� GLH� HLQ]LJH� GXUFK� GHQ�

$U]W�EHHLQIOXVVEDUH�9DULDEOH� (LQH�0RGLILNDWLRQ�GHV 9HQWLO|IIQXQJVGUXFNV�NDQQ�EHL�9HQWL�

OHQ�GHU�]ZHLWHQ�*HQHUDWLRQ�DXI�XQWHUVFKLHGOLFKH�$UW�XQG :HLVH�HUIROJHQ��9HQWLOH�GHU�GULWWHQ�

*HQHUDWLRQ�ELHWHQ�GDEHL�GLH�0|JOLFKNHLW�PLWWHOV�HLQHU�$QWL�6LSKRQ� E]Z��*UDYLWDWLRQVHLQ�

KHLW�DXI�GLH�bQGHUXQJHQ�GHU�.|USHUSRVLWLRQ�GHV�3DWLHQWHQ�]X�UHDJLHUHQ��+LHUEHL�NRPPW�HV�

LP� 6WHKHQ� ]X� HLQHP� K|KHUHQ� XQG� LP� /LHJHQ� ]X� HLQHP� QLHGULJHUHQ�9HQWLO|IIQXQJVGUXFN��

=XVlW]OLFK�ELHWHQ HLQ]HOQH QHXH�9HQWLOH�GLH�0|JOLFKNHLW�HLQHU�SRVWRSHUDWLYHQ�5HMXVWLHUXQJ��

VRGDVV�WURW]�GHV�(LQWUHWHQV�HLQHU�hEHU� E]Z��8QWHUGUDLQDJH�DXI�HLQH�RSHUDWLYH�,QWHUYHQWLRQ�

YHU]LFKWHW� ZHUGHQ� NDQQ� �.LHIHU� HW� DO�� ������ .XUWRP� XQG� 0DJUDP� ������ )UHLPDQQ� XQG�

6SUXQJ�������.LHIHU�������)UHLPDQQ�HW�DO������E��

'HU� LQWUDSHULWRQHDOH 'UXFN� VWHOOW� GLH� QRFK� DP�ZHQLJVWHQ� EHNDQQWH 9DULDEOH� LQ� GHU� REHQ�

JHQDQQWHQ�*OHLFKXQJ�GDU��%LVKHU�GXUFKJHI�KUWH 6WXGLHQ�EHVFKlIWLJHQ�VLFK SULPlU PLW�GHP�

LQWUDSHULWRQHDOHQ 'UXFN�NULWLVFK�NUDQNHU�XQG�VRPLW�OLHJHQGHU�XQG�LPPRELOHU�3DWLHQWHQ�RGHU�

PLW�GHP�LQWUDSHULWRQHDOHQ 'UXFN�DOV�ODJHDEKlQJLJHQ�3DUDPHWHU�LP�7LHUPRGHOO �6DQFKH]�HW�

DO��������0DOEUDLQ�HW�DO��������0DOEUDLQ�HW DO��������)UHLPDQQ�HW�DO������D�� (LQH�SRVLWLRQV�

DEKlQJLJH�0HVVXQJ�GHV� LQWUDSHULWRQHDOHQ 'UXFNV�DP�PRELOHQ�3DWLHQWHQ�KDW�ELVODQJ�QLFKW�

VWDWWJHIXQGHQ��'HU�LQWUDSHULWRQHDOH 'UXFN�VWHOOW��VRIHUQ�HU�SRVLWLYH�:HUWH�DQQLPPW��QHEHQ�

GHP� 9HQWLO|IIQXQJVGUXFN� GLH� HLQ]LJH� GHP� /LTXRUDEIOXVV� HQWJHJHQZLUNHQGH� .UDIW� GDU

�3RUWQR\��������*HUDGH�EH]�JOLFK�GHU�SRVWRSHUDWLYHQ�hEHU� XQG�8QWHUGUDLQDJH�XQG�LKUHU�

8UVDFKHQ�OLHJW�HLQ�VWDUNHU�(LQIOXVV�GHV�LQWUDSHULWRQHDOHQ 'UXFNV�QDKH��'LHVHU�ZXUGH�LQ�GHQ�

YRUDQJHJDQJHQHQ�6WXGLHQ�XQG�)RUVFKXQJHQ�MHGRFK�KlXILJ�YHUQDFKOlVVLJW� �6DKXTXLOOR�HW�DO��

�������



� (LQOHLWXQJ ��

$EELOGXQJ� ��� 6FKHPDWLVFKH�'DUVWHOOXQJ� GHU�'UXFNYHUKlOWQLVVH� EHL� YHQWULNXORSHULWRQHDOHQ�

6KXQWV�

��� 3UREOHPVWHOOXQJ

,P /DXIH�GHU� -DKUH� LVW� HLQH�9LHO]DKO�DQ�XQWHUVFKLHGOLFKHQ�6KXQW�9HQWLOHQ�HQWZLFNHOW�ZRU�

GHQ��ZHOFKH�XQWHU�DQGHUHP�DXI�GLH�XQWHUVFKLHGOLFKHQ�.|USHUSRVLWLRQHQ�XQG GDPLW�DXI�9HU�

lQGHUXQJHQ�GHV�K\GURVWDWLVFKHQ�'UXFNV�JH]LHOW�UHDJLHUHQ �.LHIHU��������,Q�YRUDQJHJDQJH�

QHQ�6WXGLHQ�NRQQWH�EHUHLWV�JH]HLJW�ZHUGHQ��GDVV�GLH�*UDYLWDWLRQVYHQWLOH�GHQ�QRUPDOHQ�SUR�

JUDPPLHUEDUHQ�9HQWLOHQ�GDEHL��EHUOHJHQ� VLQG��6LH�N|QQHQ�GLH�3UREOHPDWLN�GHU�SRVLWLRQV�

DEKlQJLJHQ�hEHUGUDLQDJH�]XPLQGHVW�WHLOZHLVH�YHUULQJHUQ��&KDSPDQ�HW�DO��������6DQFKH]�HW�

DO��������=HPDFN�XQG�5RPQHU�������&REE�HW�DO��������0DOEUDLQ�HW�DO��������.XUWRP�XQG�

0DJUDP�������%HUJVQHLGHU�HW�DO��������:HLQ]LHUO�HW�DO��������/HH�HW�DO��������)UHLPDQQ�XQG�

6SUXQJ������ :HLQ]LHUO�HW�DO��������)UHLPDQQ�HW�DO������D��/HPFNH�HW�DO��������0HLHU�HW�DO��

������)UHLPDQQ�HW�DO������E��)UHLPDQQ�HW�DO������E��%R]KNRY�HW�DO���������7URW]GHP�WUHWHQ�



� (LQOHLWXQJ ��

.RPSOLNDWLRQHQ�LQ�)RUP�YRQ�hEHU� E]Z��8QWHUGUDLQDJHQ�EHL�bQGHUXQJ�GHU�.|USHUSRVLWL�

RQ�QRFK�LPPHU�DXI��'LH�'UDLQDJH�ZLUG�GDEHL�YRQ�YHUVFKLHGHQHQ�'UXFNYHUKlOWQLVVHQ�EHHLQ�

IOXVVW�� 'D]X� ]lKOHQ�� ZLH� EHVFKULHEHQ�� GHU� LQWUDNUDQLHOOH�'UXFN�� GHU� 9HQWLO|IIQXQJVGUXFN��

GHU�K\GURVWDWLVFKH�'UXFN� VRZLH�GHU� LQWUDSHULWRQHDOH 'UXFN� �$EELOGXQJ���� V� R��� �3RUWQR\�

�������2EZRKO�DOO�GLHVH�'UXFNYHUKlOWQLVVH�DOVR�ZLFKWLJ�I�U�GLH�%HKDQGOXQJ�E]Z��3UlYHQWL�

RQ�YRQ�hEHU� RGHU�8QWHUGUDLQDJH�EHL�+\GUR]HSKDOXVSDWLHQWHQ�VLQG��EHVWHKW�HLQ�8QJOHLFK�

JHZLFKW�KLQVLFKWOLFK�GHV�MHZHLOV�YHUI�JEDUHQ�:LVVHQV��EHU�+|KH�XQG�%HHLQIOXVVEDUNHLW�

'HU�9HQWLO|IIQXQJVGUXFN�ZLUG�GXUFK�GHQ�EHKDQGHOQGHQ�$U]W�VHOEVW��E]Z��YRUDE�GXUFK�GHQ�

+HUVWHOOHU��HLQJHVWHOOW�XQG�LVW�VRPLW�EHNDQQW�

'HU�QRUPDOH�LQWUDNUDQLHOOH�'UXFN OLHJW GHU�/LWHUDWXU�]XIROJH EHL�����PP+J E]Z��EHL�������

FP+�2 LP�/LHJHQ �)LOLV�HW�DO���������(V�LVW� MHGRFK�]X�EHGHQNHQ��GDVV�GLH�6KXQWDQODJH EHL�

3DWLHQWHQ� HUIROJW�� EHL� GHQHQ� NHLQ� QRUPDOHU�� VRQGHUQ KlXILJ HLQ� HUK|KWHU� LQWUDNUDQLHOOHU�

'UXFN� YRUOLHJW��'DV� EHGHXWHW�� GDVV� GHU� LQWUDNUDQLHOOH�'UXFN� EHL 6KXQWSDWLHQWHQ� HEHQIDOOV�

VWDUNHQ�LQWHULQGLYLGXHOOHQ�6FKZDQNXQJHQ�XQWHUOLHJW��'HU�LQWUDNUDQLHOOH�'UXFN�NDQQ�LQ�NULWL�

VFKHQ�)lOOHQ EHL�%HGDUI MHGRFK� VFKRQ�QDKH]X� O�FNHQORV�GXUFK� WHOHPHWULVFKH� ,&3�6RQGHQ�

EHVWLPPW�XQG��EHUZDFKW�ZHUGHQ��)UHLPDQQ�HW�DO������D��$QWHV�HW�DO���������

:LHGHUXP�XQWHUOLHJW� GHU K\GURVWDWLVFKH�'UXFN� DOV� QlFKVWH�9DULDEOH� ]ZDU� 6FKZDQNXQJHQ��

GLHVH�VLQG�MHGRFK�GXUFK�JUDYLWDWLRQVDEKlQJLJH�9HQWLOH�]XPLQGHVW�LQ�7HLOHQ�NRPSHQVLHUEDU��

=XGHP�LVW�GHU�K\GURVWDWLVFKH�'UXFN�OHLFKW EHVWLPPEDU�

'HU� LQWUDSHULWRQHDOH 'UXFN�VWHOOW� LP�*HJHQVDW]�]X�GHQ�]XYRU�JHQDQQWHQ�'UXFNYHUKlOWQLV�

VHQ�HLQH�QRFK�ZHLWJHKHQG�XQEHNDQQWH�XQG�KlXILJ�YHUQDFKOlVVLJWH�9DULDEOH�GDU�

(QWVSUHFKHQG�OLHJHQ�KLHUI�U�ELVKHU�NHLQH�HLQKHLWOLFKHQ�5HIHUHQ]ZHUWH�YRU��+lXILJ�ZXUGH�HU�

LQ�GHU�9HUJDQJHQKHLW�SDXVFKDO�PLW�:HUWHQ�YRQ���PP+J�DQJHQRPPHQ� �6DKXTXLOOR� HW� DO��

�������'LHVH�$QQDKPH�ZXUGH�EHUHLWV�LQ�IU�KHUHQ�8QWHUVXFKXQJHQ�ZLGHUOHJW��,Q�WLHUH[SHUL�

PHQWHOOHQ�6WXGLHQ�DQ�6FKZHLQHQ�ZXUGH�EHLVSLHOVZHLVH�HLQ�GXUFKVFKQLWWOLFKHU�,33�YRQ�FD����

FP+�2 JHPHVVHQ��)UHLPDQQ�HW�DO������D���%HL�NULWLVFK�NUDQNHQ��LPPRELOHQ��3DWLHQWHQ�ZLH�

GHUXP� JHKW� PDQ� GHU]HLW� YRQ� HLQHP� QRUPDOHQ� ,33� YRQ� ���� PP+J� DXV� �0DOEUDLQ� HW� DO��

�������(LQH� DQGHUH�6WXGLH� DQ�KRVSLWDOLVLHUHQ�3DWLHQWHQ� HUJDE� KLQJHJHQ� HLQHQ�1RUPDOZHUW�

YRQ�����PP+J��ZREHL�GLH�0HVVXQJ�XQDEKlQJLJ�YRQ�HLQHU�0RELOLVDWLRQ�HUIROJWH��6DQFKH]�HW�

DO���������(LQ�HLQKHLWOLFKHU�1RUPZHUW��JHUDGH�DQ�PRELOHQ�3DWLHQWHQ��NRQQWH�MHGRFK�ELV�KHX�

WH�QLFKW�IHVWJHOHJW�ZHUGHQ��(LQH�6FKZLHULJNHLW�EHVWHKW�GDEHL�GDULQ��GDVV�GHU�LQWUDSHULWRQHDOH

'UXFN�VWDUNHQ�LQWHULQGLYLGXHOOHQ�6FKZDQNXQJHQ�XQWHUOLHJW�XQG�LQ�$EKlQJLJNHLW�YRQ�LQGLYL�

GXHOOHQ�.|USHUSDUDPHWHUQ�ZLH�]� %��GHP�%0,��GHP�%DXFKXPIDQJ�RGHU�GHP�*HZLFKW�XQ�

WHUVFKLHGOLFKH :HUWH� DQ]XQHKPHQ� VFKHLQW� �6XJHUPDQ� HW� DO�� ������ 6DQFKH]� HW� DO�� ������



� (LQOHLWXQJ ��

.XUWRP�XQG�0DJUDP�������6DKXTXLOOR�HW�DO���������=XVlW]OLFK�JHEHQ�HLQLJH�6WXGLHQ�+LQ�

ZHLVH�DXI�HLQHQ�JHVFKOHFKWVVSH]LILVFKHQ�8QWHUVFKLHG�EH]�JOLFK�GHU�:HUWH�GHV�ÅQRUPDOHQ´�

,33��%URZG�HW�DO������D��.XUWRP�XQG�0DJUDP�������%HUJVQHLGHU�HW�DO��������7RPD�HW�DO��

������ )UHLPDQQ� XQG� 6SUXQJ� ������ /HPFNH� HW� DO�� ������0HLHU� HW� DO�� ������'LHVQHU� HW� DO��

������

����� +\SRWKHVHQ XQG�=LHOVHW]XQJ

9RU� GHP�+LQWHUJUXQG� GHU� QRFK� LPPHU� EHVWHKHQGHQ� 3UREOHPDWLN� YRQ�hEHU� XQG�8QWHU�

GUDLQDJHQ�LP�=XVDPPHQKDQJ�PLW�+\GUR]HSKDOXVWKHUDSLHQ�VROO�LP�5DKPHQ�XQVHUHU�6WXGLH�

GLH� )UDJH� GDQDFK� EHDQWZRUWHW�ZHUGHQ��ZHOFKH� LQWUDSHULWRQHDOHQ 'UXFNZHUWH� EHL�PRELOHQ�

3DWLHQWHQ�DOV�QRUPZHUWLJ�JHOWHQ�N|QQHQ��XQG�ZHOFKH�.|USHUSDUDPHWHU�ZLH�*U|�H��*HZLFKW�

XQG�*HVFKOHFKW�HLQHQ 5�FNVFKOXVV DXI�GHQ� LQWUDSHULWRQHDOHQ�'UXFN�]XODVVHQ� 8QVHUH�(U�

JHEQLVVH�VROOHQ�VR�PD�JHEOLFK�GD]X�EHLWUDJHQ��]XN�QIWLJ�GHQ�LQWUDSHULWRQHDOHQ 'UXFN�SUlR�

SHUDWLY� DE]XVFKlW]HQ� ]X� N|QQHQ��'LHV� NDQQ� HLQH�(QWVFKHLGXQJVKLOIH� EH]�JOLFK� GHU�:DKO�

XQG�(LQVWHOOXQJ�GHV�9HQWLOV EHL YHQWULNXORSHULWRQHDOHQ�6KXQWV�GDUVWHOOHQ�XQG�HQWVSUHFKHQ�

GHQ�YHQWLOVSH]LILVFKHQ�.RPSOLNDWLRQHQ��ZLH�hEHU� RGHU�8QWHUGUDLQDJH YRUEHXJHQ��=XGHP�

ZlUH�HLQH�DXIZlQGLJH�XQG�WHLOZHLVH�LQYDVLYH�LQWUDSHULWRQHDOH 'UXFNPHVVXQJ�QXQPHKU�YHU�

]LFKWEDU� �6DKXTXLOOR�HW�DO���������6RPLW�ZLUG�HLQ�ZHVHQWOLFKHU�%HLWUDJ�]XU�3DWLHQWHQ]XIULH�

GHQKHLW�VRZLH��VLFKHUKHLW�QDFK�$QODJH�HLQHV�YHQWULNXORSHULWRQHODQHQ�6KXQWV�JHOHLVWHW�

=XU�%HDQWZRUWXQJ�XQVHUHU��EHUJHRUGQHWHQ�)UDJHVWHOOXQJ� VROOHQ� HLQH�5HLKH�YHUVFKLHGHQHU�

+\SRWKHVHQ�XQWHUVXFKW�ZHUGHQ��)U�KHUH� 6WXGLHQ�EH]LHKHQ� VLFK�HLQ]LJ� DXI� NULWLVFK� NUDQNH�

3DWLHQWHQ� XQWHU� LQWHQVLYPHGL]LQLVFKHQ� %HGLQJXQJHQ�� 'LH� 0HVVXQJHQ� HUIROJWHQ� IROJOLFK�

DXVVFKOLH�OLFK�LQ�OLHJHQGHU�.|USHUSRVLWLRQ��3RVLWLRQVDEKlQJLJH�0HVVXQJHQ�ZXUGHQ�ELVODQJ�

HLQ]LJ�DQ�WLHUH[SHULPHQWHOOHQ�0RGHOOHQ�GXUFKJHI�KUW� �0DOEUDLQ�HW�DO��������0DOEUDLQ�HW�DO��

������)UHLPDQQ�HW�DO������D���6WXGLHQ��ZHOFKH�DQ�PRELOHQ�3DWLHQWHQ�GXUFKJHI�KUW�ZXUGHQ��

EHVFKUlQNHQ�VLFK�LQ�LKUHU�8QWHUVXFKXQJ�DXI�GHQ�ODJHDEKlQJLJHQ�LQWUDNUDQLHOOHQ�'UXFN�E]Z��

/LTXRUIOXVV��ZREHL�GLH�ODJHEHGLQJWH�9DULDELOLWlW�GHV�LQWUDSHULWRQHDOHQ�'UXFNV�YHUQDFKOlVVLJW�

ZLUG� �&KDSPDQ� HW� DO�� �������:LH�GLH� WLHUH[SHULPHQWHOOHQ�8QWHUVXFKXQJHQ� ]HLJHQ� H[LVWLHUW�

HLQ�LQWULQVLVFKHU�LQWUDSHULWRQHDOHU�'UXFN��ZHOFKHU�ODJHDEKlQJLJ�XQWHUVFKLHGOLFKH�:HUWH�DQ�

QLPPW��)UHLPDQQ�HW�DO������D���'LH�hEHUWUDJEDUNHLW�GLHVHU�(UNHQQWQLVVH�DXI�GHQ�0HQVFKHQ�

VROO�LP�5DKPHQ�GHU�YRUOLHJHQGHQ�6WXGLH�XQWHUVXFKW�ZHUGHQ��'DEHL�VROO�]XQlFKVW�GHU�LQWULQ�

VLVFKH�XQG�ODJHDEKlQJLJH�LQWUDSHULWRQHDOH 'UXFN�VSH]LIL]LHUW�ZHUGHQ��'DU�EHU�KLQDXV�EHHLQ�

IOXVVW�DXFK�GHU�SRVLWLRQVDEKlQJLJ�YHUlQGHUWH K\GURVWDWLVFKH 'UXFN�GLH�/LTXRUGUDLQDJH�EHL�

YHQWULNXORSHULWRQHDOHQ�6KXQWV��)UHLPDQQ�HW�DO������D���=XVDPPHQJHIDVVW�QHKPHQ�ZLU�GD�

KHU�)ROJHQGHV�DQ�



� (LQOHLWXQJ ��

+\SRWKHVH��� (V�EHVWHKW�HLQ LQWULQVLVFKHU�XQG�ODJHDEKlQJLJHU�LQWUDSHULWRQHDOHU�'UXFN�

(V�LVW�DXI�%DVLV�YRUKHULJHU�6WXGLHQ�GDYRQ�DXV]XJHKHQ��GDVV�HV�VLFK�EHL�GHP�LQWUDSHULWRQHD�

OHQ�'UXFN�QLFKW�XP�HLQHQ�I�U�GLH�3RSXODWLRQ�HLQKHLWOLFKHQ�:HUW�KDQGHOW�� VRQGHUQ�GDVV�HU�

HLQHU�LQWHULQGLYLGXHOOHQ�6FKZDQNXQJVEUHLWH�XQWHUOLHJW��'LHVH�LQGLYLGXHOOH�6FKZDQNXQJVEUHL�

WH�LVW�GDEHL�DEKlQJLJ�YRQ�XQWHUVFKLHGOLFKHQ�.|USHUSDUDPHWHUQ��6XJHUPDQ�HW�DO��������6DQ�

FKH]� HW� DO� ������ &REE� HW� DO�� ������ 0DOEUDLQ� HW� DO�� ������ .XUWRP� XQG� 0DJUDP� ������

6DKXTXLOOR�HW�DO�������� :LU�QHKPHQ�GDKHU�)ROJHQGHV�DQ �

+\SRWKHVH����'HU�LQWUDSHULWRQHDOH 'UXFN�KlQJW�SRVLWLY�PLW�LQGLYLGXHOOHQ�.|USHUSDUDPHWHUQ�

ZLH�GHP�%0,�XQG�GHP�%DXFKXPIDQJ�]XVDPPHQ�

9RUKHULJH� 6WXGLHQ� ODVVHQ� ]XGHP� DXI� HLQH� JHVFKOHFKWVVSH]LILVFK� XQWHUVFKLHGOLFKH�1HLJXQJ�

]XU�hEHUGUDLQDJH� VFKOLH�HQ��'DEHL� WULWW� GLHVH�.RPSOLNDWLRQ� LQVEHVRQGHUH� EHL� )UDXHQ� JH�

KlXIW� DXI� �/HPFNH� HW� DO�� ������0HLHU� HW� DO�� ������'LHVQHU� HW� DO�� �������'DUDXI� DXIEDXHQG�

IRUPXOLHUHQ�ZLU�]XVlW]OLFK�IROJHQGH�+\SRWKHVH�

+\SRWKHVH����'DV�*HVFKOHFKW�KDW�HLQHQ�(LQIOXVV� DXI�GHQ� LQWUDSHULWRQHDOHQ 'UXFN��ZREHL�

)UDXHQ� HLQHQ LQVJHVDPW� QLHGULJHUHQ� LQWULQVLVFKHQ� LQWUDSHULWRQHDOHQ 'UXFN� DXIZHLVHQ� DOV�

0lQQHU�



� 3DWLHQWHQ�XQG�0HWKRGHQ ��

� 3DWLHQWHQ XQG�0HWKRGHQ

(V�KDQGHOW�VLFK�EHL�GHU�GXUFKJHI�KUWHQ�6WXGLH�XP�HLQH�H[SHULPHQWHOOH�NOLQLVFKH 6WXGLH��EHL�

ZHOFKHU�]X�]ZHL�0HVV]HLWSXQNWHQ�YHUVFKLHGHQH�3DWLHQWHQ�GHU�QHXURFKLUXUJLVFKHQ�$EWHLOXQJ�

GHU�8QLYHUVLWlWVPHGL]LQ�*|WWLQJHQ� XQWHUVXFKW ZXUGHQ��+LHUEHL� HUIROJWH� GLH�0HVVXQJ� GHV

LQWUDSHULWRQHDOHQ 'UXFNV� LQ�XQWHUVFKLHGOLFKHQ�.|USHUSRVLWLRQHQ� VRZLH� GLH�(UIDVVXQJ�YRQ�

DOOJHPHLQHQ�.|USHUSDUDPHWHUQ� 1lKHUHV�ZLUG�LQ�GHQ�IROJHQGHQ�8QWHUDEVFKQLWWHQ�HUOlXWHUW�

��� (WKLNYRWXP

'LH�GXUFKJHI�KUWH�6WXGLH�ZXUGH�YRQ�GHU�(WKLNNRPPLVVLRQ�GHU�8QLYHUVLWlWVPHGL]LQ�*|W�

WLQJHQ� JHQHKPLJW� �$QWUDJVQXPPHU� ��������� XQG� HQWVSULFKW� VRZRKO� QDWLRQDOHQ� DOV� DXFK�

LQWHUQDWLRQDOHQ�5LFKWOLQLHQ�

��� 3DWLHQWHQUHNUXWLHUXQJ

,QVJHVDPW� ZXUGHQ� ��� PRELOH� 3DWLHQWHQ� ���� ZHLEOLFK�� ��� PlQQOLFK�� LQ� GLH� 6WXGLH� HLQJH�

VFKORVVHQ��'LH�'DWHQHUKHEXQJ�IDQG�LP�=HLWUDXP�YRQ 2NWREHU������ELV�-XQL������VWDWW��'LH�

5HNUXWLHUXQJ�GHU�3DWLHQWHQ�HUIROJWH�LQ�GHU�.OLQLN�I�U�1HXURFKLUXUJLH�GHU�8QLYHUVLWlWVPHGL�

]LQ�*|WWLQJHQ�

����� (LQ� XQG�$XVVFKOX�NULWHULHQ

*UXQGVlW]OLFK� ZXUGHQ DOOH� ��� ELV� ���MlKULJHQ� 3DWLHQWHQ� ]XQlFKVW� XQDEKlQJLJ� YRQ� LKUHU�

*UXQGHUNUDQNXQJ� E]Z�� GHU� JHSODQWHQ� QHXURFKLUXUJLVFKHQ� 2SHUDWLRQ� HLQJHVFKORVVHQ��

*UXQGYRUDXVVHW]XQJ�ZDU� GLH� )lKLJNHLW� XQG� %HUHLWVFKDIW� GHU� 3DWLHQWHQ� ]XU� ÅLQIRUPLHUWHQ�

=XVWLPPXQJ´�I�U�GLH�7HLOQDKPH�DQ�GHU�6WXGLH��'DV�EHGHXWHW��GDVV�GLH�3DWLHQWHQ�YROOVWlQGLJ�

LQ�GHU�/DJH�VHLQ�PXVVWHQ��GHQ�8PIDQJ�XQG�GLH�SHUV|QOLFKHQ�.RQVHTXHQ]HQ�GHU�6WXGLHQ�

WHLOQDKPH�]X�YHUVWHKHQ��*OHLFK]HLWLJ�PXVVWH�GDV�(LQYHUVWlQGQLV�GHU�3DWLHQWHQ�]XU�6WXGLHQ�

WHLOQDKPH� YRUOLHJHQ� XQG� HLQH� HQWVSUHFKHQGH�(UNOlUXQJ� XQWHUVFKULHEHQ�ZHUGHQ�� $OV� $XV�

VFKOX�NULWHULHQ�JDOWHQ�DEGRPLQDO�FKLUXUJLVFKH�(LQJULIIH�LQQHUKDOE�GHU�YHUJDQJHQHQ����-DK�

UH��GD�YRUKHULJH�6WXGLHQ�DXI�HLQHQ�(LQIOXVV�DXI�GHQ�JHPHVVHQHQ�,33�GXUFK�YRUKHULJH�2SH�

UDWLRQHQ� KLQZHLVHQ XQG� HLQH� 2SHUDWLRQ� P|JOLFKH� %ULGHQELOGXQJHQ� YHUXUVDFKHQ� N|QQWH

�6DQFKH]�HW�DO�������� 'DPLW�ZDUHQ�DXFK�3DWLHQWHQ�PLW�(LQJULIIHQ�DQ�GHU�+DUQEODVH�LQQHU�

KDOE�GHU�YHUJDQJHQHQ����-DKUH�DXV�GHU�6WXGLH�DXVJHVFKORVVHQ� =XGHP�PXVVWH�HLQH�DXVUHL�



� 3DWLHQWHQ�XQG�0HWKRGHQ ��

FKHQGH�0RELOLVLHUEDUNHLW�GHU�3DWLHQWHQ��JHZlKUOHLVWHW�VHLQ��XP�GLH�0HVVXQJHQ�LQ�YHUVFKLH�

GHQHQ�.|USHUSRVLWLRQHQ�GXUFKI�KUHQ�]X�N|QQHQ��)�U�GHQ�6WXGLHQHLQVFKOXVV�ZDU�HV�GDU��

EHU�KLQDXV�QRWZHQGLJ��GDVV�EHL�GHQ�3DWLHQWHQ�HLQ�%ODVHQ�'DXHUNDWKHWHU�PHGL]LQLVFK� LQGL�

]LHUW�XQG�JHOHJW�ZDU��GD�GLH�0HVVXQJHQ��EHU�GLHVHQ�HUIROJWHQ� (V�HUIROJWH�NHLQH�$QODJH�HL�

QHV�%ODVHQNDWKHWHUV�HLQ]LJ�]XU�'XUFKI�KUXQJ�GHU�6WXGLHQPHVVXQJHQ��

��� $OOJHPHLQH�.|USHUSDUDPHWHU

%HL�GHQ�3DWLHQWHQ�ZXUGHQ�DOOJHPHLQH�'DWHQ�ZLH�GDV�$OWHU��LQ�-DKUHQ��XQG�GDV�*HVFKOHFKW�

�PlQQOLFK��ZHLEOLFK��VRZLH�LQGLYLGXHOOH�.|USHUPD�H�ZLH�GLH�.|USHUK|KH��LQ�FP���GDV�*H�

ZLFKW��LQ�NJ���GHU�%DXFKXPIDQJ��PLW�5HIHUHQ]�]XP�%DXFKQDEHO��LQ�FP� JHPHVVHQ�XQG�GR�

NXPHQWLHUW��'HU�%RG\�0DVV�,QGH[ �%0,� LQ NJ�Pñ��XQG�GLH�.|USHUREHUIOlFKH��%6$� LQ Pñ��

ZXUGHQ�GHV�:HLWHUHQ DXV�GLHVHQ�JHPHVVHQHQ�:HUWHQ�EHUHFKQHW� �0RVWHOOHU������� �7DEHOOH�

���

��� 0HVVXQJ�GHV�LQWUDSHULWRQHDOHQ 'UXFNV

'LH�0HVVXQJ�GHV�LQWUDSHULWRQHDOHQ�'UXFNV�HUIROJWH�LQGLUHNW�XQG�QLFKW�LQYDVLY�EHL�Q�FKWHU�

QHQ� 3DWLHQWHQ� PLWWHOV� LQWUDYHVLNDOHU� 'UXFNPHVVXQJ �%DORJK� HW� DO�� ������ 0DOEUDLQ� ������

)UHLPDQQ�HW�DO������D��&KRSUD�HW�DO��������$UVODQ�HW�DO���������'DEHL�ZXUGH�HLQ�NRQYHQWLR�

QHOOHU�'UXFNDXIQHKPHU�DQ�GHQ�EHUHLWV� OLHJHQGHQ�%ODVHQ�'DXHUNDWKHWHUQ�GHU�3DWLHQWHQ�DQ�

JHVFKORVVHQ��=XQlFKVW�ZDU�HLQH�YROOVWlQGLJH (QWOHHUXQJ�GHU�%ODVH�QRWZHQGLJ��$QVFKOLH�HQG�

ZXUGH�GLH�%ODVH�PLW�HLQHU�GHILQLHUWHQ�0HQJH�YRQ����PO�LVRWRQHU�.RFKVDO]O|VXQJ XQWHU�VWH�

ULOHQ�.DXWHOHQ JHI�OOW��hEHU�GLHVHV�6\VWHP�EHVWDQG�QXQ�GLH�0|JOLFKNHLW��GHQ�LQWUDYHVLNDOHQ�

XQG�VR�LQGLUHNW�DXFK�GHQ�LQWUDSHULWRQHDOHQ�'UXFN�]X�PHVVHQ��'LH�0HVVXQJ�HUIROJWH�GDEHL

�EHU�HLQHQ�JHVDPWHQ�$WHP]\NOXV�KLQZHJ��&KRSUD�HW�DO���������'LH�0HVVXQJHQ�GHV�LQWULQVL�

VFKHQ�,33�ZXUGHQ�MHZHLOV�LQ�OLHJHQGHU�XQG�VWHKHQGHU�.|USHUSRVLWLRQ�DP�K|FKVWJHOHJHQHQ�

3XQNW�GHU�%DXFKK|KOH�GXUFKJHI�KUW��XP�GHQ�K\GURVWDWLVFKHQ�'UXFN�LQQHUKDOE�GHV�3HULWR�

QHXPV�QLFKW�LQ�GHQ�0HVVZHUW�GHV�LQWULQVLVFKHQ�LQWUDSHULWRQHDOHQ�'UXFNV�HLQIOLH�HQ�]X�ODV�

VHQ��'DEHL�GLHQWH�]XP�HLQHQ�GHU�%DXFKQDEHO��OLHJHQG���]XP�DQGHUHQ�GDV�;LSKRLG��VWHKHQG��

DOV� 5HIHUHQ]SXQNW�� =XVlW]OLFK� HUIROJWH� LQ� EHLGHQ�.|USHUSRVLWLRQHQ HLQH�0HVVXQJ� ��� FP�

XQWHUKDOE �YHUWLNDO� GHV� MHZHLOLJHQ�5HIHUHQ]SXQNWHV� XP�GLH�HLQ]HOQHQ�0HVVZHUWH� DXI� LKUH�

5HSURGX]LHUEDUNHLW ������FP+�2�K\GURVWDWLVFKHU�'UXFN� ]X�NRQWUROOLHUHQ� �$EELOGXQJ����

$EELOGXQJ�����

'D�LQ�OLHJHQGHU�3RVLWLRQ�DEKlQJLJ�YRP�9ROXPHQ�GHV�GD]ZLVFKHQOLHJHQGHQ�*HZHEHV��)HWW��

0XVNHO��+DXW��QRFK�HLQH�'LIIHUHQ]�]ZLVFKHQ�GHU�+|KH�GHV�%DXFKQDEHOV�XQG�GHP�K|FKVWHQ�



� 3DWLHQWHQ�XQG�0HWKRGHQ ��

3XQNW�GHU�%DXFKK|KOH�YRUOLHJW��ZXUGH�GLHVH�'LVWDQ]�PLWWHOV�8OWUDVFKDOO�JHPHVVHQ��$FXVRQ�

;�����6LHPHQV��*HUPDQ\� �$EELOGXQJ�����'LHVH�'LVWDQ]�HQWVSULFKW�HLQHP�K\GURVWDWLVFKHQ�

'UXFNXQWHUVFKLHG� LQ� FP+�2� ]ZLVFKHQ� GHP� 5HIHUHQ]SXQNW� DP� %DXFKQDEHO� XQG� GHP�

K|FKVWHQ� 3XQNW� LQQHUKDOE� GHU� %DXFKK|KOH�� 'DPLW� NRQQWH� LP� $QVFKOXVV� GHU� JHPHVVHQH�

'UXFNZHUW�GDKLQJHKHQG�NRUULJLHUW�ZHUGHQ��GDVV�GHP�JHPHVVHQHQ�'UXFNZHUW�GLH�GXUFK�GLH�

'LVWDQ]� ]ZLVFKHQ� 5HIHUHQ]SXQNW� XQG� K|FKVWHP� 3XQNW� GHV� 3HULWRQHXPV� HQWVWDQGHQH�

K\GURVWDWLVFKH� .UDIW� LQ� FP+�2� DGGLHUW� ZXUGH�� 6R� NRQQWH� GHU� WDWVlFKOLFKH� LQWULQVLVFKH�

'UXFN�LQWUDSHULWRQHDO�EHUHFKQHW�ZHUGHQ��'LHVH�.RUUHNWXU�LVW�QRWZHQGLJ��GD�GHU�5HIHUHQ]�

SXQNW�GHU�0HVVXQJ�XP�GHQ� LP�8OWUDVFKDOO�JHPHVVHQHQ�$EVWDQG�DQ�%DXFKIHWW�K|KHU� OLHJW�

DOV� GHU� K|FKVWH� 3XQNW� LQQHUKDOE� GHU� %DXFKK|KOH�� XQG� DQGHUQIDOOV� GHU� ,33� VRPLW� XQWHU�

VFKlW]W� Z�UGH� �0DOEUDLQ ������ 'LH� 0HVVXQJHQ� ZXUGHQ� ]XU� 4XDOLWlWVVLFKHUXQJ� ]ZHLPDO�

GXUFKJHI�KUW��]XQlFKVW�DP�$EHQG�GHU�2SHUDWLRQ�XQG�]XVlW]OLFK�DP�0RUJHQ�GHV�)ROJHWD�

JHV� /HW]WHQGOLFK�HUPLWWHOWHQ�ZLU�DXV�GHQ�]ZHL�JHZRQQHQ�0HVVZHUWHQ�SUR�3DWLHQWHQ�HLQHQ�

0LWWHOZHUW��VRGDVV�GLH�ZHLWHUHQ�VWDWLVWLVFKHQ�8QWHUVXFKXQJHQ�PLW�HLQHP�:HUW�SUR�3DWLHQWHQ�

HUIROJWHQ�

$EELOGXQJ��� 0HVVXQJHQ�GHV�,33�DQ�GHQ� MHZHLOV�K|FKVWHQ�3XQNWHQ�GHU�%DXFKK|KOH��DXI�

UHFKWH�3RVWLRQ�DP�;LSKRLG��$���OLHJHQGH�3RVLWLRQ�DXI�+|KH�GHV�%DXFKQDEHOV��%��XQG�NRUUL�

JLHUW�PLW�GHU�'LIIHUHQ]�]ZLVFKHQ�%DXFKQDEHO�XQG�K|FKVWHP�3XQNW�GHU�%DXFKK|KOH��&��

��� 6WDWLVWLVFKH�$QDO\VH

'LH�0HVVXQJHQ�GHV� LQWUDSHULWRQHDOHQ 'UXFNV�HUIROJWHQ�EHL� MHGHP�3DWLHQWHQ�]ZHLIDFK��'LH�

]ZHL�JHZRQQHQHQ�0HVVZHUWH�SUR�3DWLHQW�ZXUGHQ�PLWHLQDQGHU�JHPLWWHOW��VRGDVV�OHW]WHQGOLFK�

SUR�3DWLHQWHQ HLQ�'UXFNZHUW�I�U�GLH�IROJHQGHQ�$QDO\VHQ�YHUZHQGHW�ZLUG�
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'LH�ZHLWHUHQ�JHZRQQHQHQ�0HVVZHUWH�ZHUGHQ�DOV�0LWWHOZHUWH� ���6WDQGDUWDEZHLFKXQJ��DQ�

JHJHEHQ��'LH�LQWUDSHULWRQHDOHQ 'U�FNH�ZHUGHQ�LQ�FP+�2 DQJHJHEHQ��'LH�VWDWLVWLVFKH�$XV�

ZHUWXQJ�HUIROJWH�PLWWHOV� 67$7,67,&$���� �6WDW6RIW�(XURSH��+DPEXUJ��*HUPDQ\�� (V�HU�

IROJWH�GLH�3U�IXQJ�GHU�HUPLWWHOWHQ�'DWHQ LP�6KDSLUR�:LON�7HVW��'D�VLFK�OHW]WHQGOLFK�MHGRFK�

QLFKW� I�U� DOOH�:HUWH� HLQH�1RUPDOYHUWHLOXQJ�QDFKZHLVHQ� OLH�� HUIROJWH GLH�ZHLWHUH�$XVZHU�

WXQJ�PLWWHOV�QLFKW�SDUDPHWULVFKHU�7HVWYHUIDKUHQ��+HPPHULFK�����D��

'LH�.RUUHODWLRQHQ�ZXUGHQ GDEHL�HQWVSUHFKHQG�PLWWHOV�6SHDUPDQ¶V�.RUUHODWLRQVNRHIIL]LHQ�

WHQ� EHUHFKQHW� 'HU� JHVFKOHFKWVVSH]LILVFKH� 8QWHUVFKLHG� ZXUGH� PLWWHOV� 0DQQ�:KLWQH\�8�

7HVW� JHSU�IW� XQG� GLH� ODJHDEKlQJLJHQ� 9HUlQGHUXQJHQ� ZXUGHQ PLWWHOV� :LOFR[RQ�

5DQJVXPPHQWHVW� EHVWLPPW� 'DEHL� ZXUGHQ� S�:HUWH� ������ DOV� VLJQLILNDQW� DQJHQRPPHQ�

$XIJUXQG�GHU�PXOWLSOHQ�7HVWXQJHQ�HUIROJWH�LP�$QVFKOXVV�]XVlW]OLFK�HLQH�%RQIHUURQL�.RU�

UHNWXU� GHU� S�:HUWH� XP� GLH� (UJHEQLVVH� DXI� LKUH� WDWVlFKOLFKH� 6LJQLILNDQ]� ]X� �EHUSU�IHQ

�+HPPHULFK�����E���+LHUEHL�LVW�]X�EHDFKWHQ��GDVV�]ZDU�IDOVFK�SRVLWLYH�.RUUHODWLRQHQ�DXV�

JHVFKORVVHQ�ZHUGHQ��DXI�GHU�DQGHUHQ�6HLWH�MHGRFK GLH�*HIDKU�EHVWHKW��GDVV�GXUFK�GLH�.RU�

UHNWXU� WDWVlFKOLFK� YRUKDQGHQH�(IIHNWH� VWDWLVWLVFK� QLFKW�PHKU� VLJQLILNDQW�ZHUGHQ��'HVKDOE�

HUIROJW�GLH�DQVFKOLH�HQGH�'LVNXVVLRQ�WHLOZHLVH�XQWHU�%HU�FNVLFKWLJXQJ�GHU XQNRUULJLHUWHQ�S�

:HUWH �+HPPHULFK�����E��



� (UJHEQLVVH ��

� (UJHEQLVVH

��� $OOJHPHLQH�'DWHQ�XQG�.|USHUPD�H�

'LH�NOLQLVFKH�6WXGLH�XPIDVVW�LQVJHVDPW����3DWLHQWHQ��GDUXQWHU����PlQQOLFKH�������XQG����

ZHLEOLFKH� ������� ,QQHUKDOE� GHU� 6WXGLHQJUXSSH� JLEW� HV� DXIJUXQG� GHU� $XVVFKOXVVNULWHULHQ�

NHLQH�7HLOQHKPHU�PLW� DEGRPLQDO�FKLUXUJLVFKHQ�(LQJULIIHQ� LQ� GHQ�YHUJDQJHQHQ���� -DKUHQ��

%HL�DFKW�������GHU�ZHLEOLFKHQ�6WXGLHQWHLOQHKPHULQQHQ�KDWWH�LQ�GHU�9RUJHVFKLFKWH�HLQH�RGHU�

PHKU�6FKZDQJHUVFKDIWHQ�YRUJHOHJHQ��'DV�GXUFKVFKQLWWOLFKH�$OWHU�GHU�3DWLHQWHQ�XQG�3DWLHQ�

WLQQHQ ODJ�EHL���������������-DKUHQ��GLH�GXUFKVFKQLWWOLFKH�.|USHUK|KH�EHL���������������FP��

'XUFKVFKQLWWOLFK�ODJ�GDV�*HZLFKW�EHL�������������NJ�XQG�GHU�%RG\�0DVV�,QGH[ �%0,��EHL������

��������NJ�Pñ��'LH�GXUFKVFKQLWWOLFKH�.|USHUREHUIOlFKH��%6$��HUJDE�HLQHQ�:HUW�YRQ������

�����Pñ�XQG�GHU�PLWWOHUH�%DXFKXPIDQJ�ODJ�EHL����������������FP��7DEHOOH�����

7DEHOOH� ��� $OOJHPHLQH�.|USHUPD�H� GHU� 6WXGLHQJUXSSH VRZLH� GHU� JHVFKOHFKWVVSH]LILVFKHQ�

8QWHUJUXSSHQ�

$Q]DKO $OWHU�

�-DKUH�

.|USHUK|KH�

�FP�

*HZLFKW�

�NJ�

%0,�

�NJ�Pñ�

%6$�

�Pñ�

%DXFKXPIDQJ�

�FP�

%DXFKIHWW�FP�

:HLEOLFK �� ����
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� (UJHEQLVVH ��

��� ,QWUDSHULWRQHDOHU 'UXFN

'LH�(UJHEQLVVH�GHU�0HVVXQJ�GHV�LQWUDSHULWRQHDOHQ 'UXFNV�LQ�YHUVFKLHGHQHQ�.|USHUSRVLWL�

RQHQ�VLQG�LQ�7DEHOOH���GDUJHVWHOOW�

'HU�GXUFKVFKQLWWOLFKH�LQWUDSHULWRQHDOH�'UXFN JHPHVVHQ�LQ�OLHJHQGHU�3RVLWLRQ�XQG�PLW�5HIH�

UHQ]� ]XU�+|KH� GHV�%DXFKQDEHOV ODJ� EHL� ���� ��� ����� FP+�2� �$EELOGXQJ� ���$EELOGXQJ� ���

7DEHOOH����

'XUFKVFKQLWWOLFK�ODJ�HLQ�$EVWDQG�YRQ�������������FP�]ZLVFKHQ�GHP�%DXFKQDEHO�XQG�GHP�

K|FKVWHQ�PLWWHOV�8OWUDVFKDOO� EHVWLPPWHQ�3XQNW� GHU�%DXFKK|KOH� �7DEHOOH� ����$XV� GHQ� JH�

PHVVHQHQ�:HUWHQ� OLH�� VLFK� GHU� LQWULQVLVFKH� LQWUDSHULWRQHDOH�'UXFN� LP�/LHJHQ� EHUHFKQHQ��

LQGHP�GHU�XUVSU�QJOLFK� UHIHUHQ]LHUWH�'UXFN�PLWWHOV GHU DXV�GHU JHPHVVHQHQ�'LVWDQ]�]ZL�

VFKHQ�%DXFKGHFNH��LQ�3RVLWLRQ�GHV�%DXFKQDEHOV� XQG�3HULWRQHXP�EHUHFKQHWHQ�K\GURVWDWL�

VFKHQ�.UDIW NRUULJLHUW�ZXUGH��'DUDXV�HUJDE�VLFK�HLQ�:HUW�YRQ�������������FP+�2��$EELO�

GXQJ����$EELOGXQJ����7DEHOOH�����

'HU�GXUFKVFKQLWWOLFKH�LQWUDSHULWRQHDOH�'UXFN��ZHOFKHU�LQ�DXIUHFKWHU�3RVLWLRQ�DXI�+|KH�GHV�

;LSKRLGV�UHIHUHQ]LHUW�ZXUGH��EHWUXJ�������������FP+�2��$EELOGXQJ����$EELOGXQJ����7DEHOOH�

����'LH�GXUFKVFKQLWWOLFKHQ�:HUWH�PLW�5HIHUHQ]����FP�XQWHUKDOE�GHV�;LSKRLGV�ODJHQ�EHL������

��������FP+�2��7DEHOOH�����(V�HUJDE�VLFK�HLQH�'LIIHUHQ]�YRQ�������������FP+�2 ]ZLVFKHQ�

GHQ�:HUWHQ�DXI�+|KH�GHV�;LSKRLGV�XQG�MHQHQ����FP�XQWHUKDOE�GHU�UHIHUHQ]LHUWHQ�:HUWHQ�

�$EELOGXQJ����$EELOGXQJ����7DEHOOH�����

'HU� LQWULQVLVFKH� �NRUULJLHUWH�� LQWUDSHULWRQHDOH�'UXFN� LQ� OLHJHQGHU�.|USHUSRVLWLRQ�ZDU� ODXW�

:LOFR[RQ�5DQJVXPPHQWHVW� VLJQLILNDQW�K|KHU� DOV� GHU� LQWUDSHULWRQHDOH�'UXFN� LQ� DXIUHFKWHU�

3RVLWLRQ������FP+�2�YV������FP+�2��S �������



� (UJHEQLVVH ��

7DEHOOH����(UJHEQLVVH�GHU�,33�0HVVXQJHQ�GHU�6WXGLHQJUXSSH VRZLH GHU�JHVFKOHFKWVVSH]LIL�

VFKHQ�8QWHUJUXSSHQ�

,33� OLH�

JHQG�� PLW�

5HIHUHQ]�

]XP�

%DXFKQDEHO�

�FP�+�2�

$EVWDQG� YRP�

%DXFKQDEHO�

]XP� K|FKVWHQ�

3XQNW� GHU�

%DXFKK|KOH

�FP�

,33 OLH�

JHQG��

NRUULJLHUW

�FP+�2�

'LIIHUHQ]�

]ZLVFKHQ� ,33�

LP�/LHJHQ�PLW�

5HIHUHQ]�

]XP� %DXFK�

QDEHO� XQG� ���

FP� XQWHUKDOE�

GHV� %DXFK�

QDEHOV

�FP+�2�

,33� VWHKHQG�

PLW� 5HIHUHQ]�

]XP� ;LSKRLG

�FP+�2�

,33� VWH�

KHQG�

��FP�

XQWHUKDOE�

GHV�

;LSKRLGV

�FP+�2�

'LIIHUHQ]�

]ZLVFKHQ� GHP�

,33� VWHKHQG�

PLW� 5HIHUHQ]�

]XP� ;LSKRLG�

XQG� ��FP�

XQWHUKDOE� GHV�

;LSKRLGV

�FP+�2��

:HLEOLFK ���� ���� ������ ���� ������ ���� ������ ���� ������ ���� ���� ��

�����

������� ����

0lQQOLFK ������ �� ������ ���� ������ ���� ������ ���� ������ ���� ����� ��
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� (UJHEQLVVH ��

$EELOGXQJ����,33�:HUWH�LQ�OLHJHQGHU�.|USHUSRVLWLRQ�PLW�5HIHUHQ]�]XU�+|KH�GHV�%DXFKQD�

EHOV��$���NRUULJLHUW�PLW�GHU�K\GURVWDWLVFKHQ�'LIIHUHQ]�]ZLVFKHQ�%DXFKQDEHO�XQG�K|FKVWHP�

3XQNW�GHU�%DXFKK|KOH��%���LQ�DXIUHFKWHU�3RVLWLRQ�PLW�5HIHUHQ]�]XU�+|KH�GHV�;LSKRLGV��&��

XQG��� FP�XQWHUKDOE�GHV�;LSKRLGV��'���

����� *HVFKOHFKWVVSH]LILVFKH�8QWHUJUXSSHQ

'HU�LQWUDSHULWRQHDOH�'UXFN�GHU�PlQQOLFKHQ�8QWHUJUXSSH�ODJ�EHL�������������FP+�2�LQ�OLH�

JHQGHU�3RVLWLRQ��NRUULJLHUW���VRZLH�EHL�������������FP+�2�LP�6WHKHQ��7DEHOOH���� 'HU�LQWUD�

SHULWRQHDOH�'UXFN�GHU�ZHLEOLFKHQ�8QWHUJUXSSH�ODJ�EHL�������������FP+�2�LP�/LHJHQ��NRUUL�

JLHUW��XQG�EHL�������������FP+�2�LQ�DXIUHFKWHU�.|USHUSRVLWLRQ��7DEHOOH�����

=ZLVFKHQ�GHQ�EHLGHQ�JHVFKOHFKWVVSH]LILVFKHQ�8QWHUJUXSSHQ�ZXUGH� LP�0DQQ�:KLWQH\�8�

7HVW ZHGHU�LP�/LHJHQ��S� ��������QRFK�LP�6WHKHQ��S� �������HLQ�VLJQLILNDQWHU�8QWHUVFKLHG�

JHIXQGHQ��



� (UJHEQLVVH ��

��� .RUUHODWLRQHQ PLW�DOOJHPHLQHQ�.|USHUSDUDPHWHUQ

0LW�%OLFN�DXI�+\SRWKHVH�� HUJDE�VLFK�HLQH�SRVLWLYH�.RUUHODWLRQ�]ZLVFKHQ�GHP�LQWUDSHULWR�

QHDOHQ�'UXFN�XQG�GHP�%0,�LQ�OLHJHQGHU�.|USHUSRVLWLRQ��NRUULJLHUW���5 ������S ��������

VRZLH�LQ�DXIUHFKWHU�.|USHUSRVLWLRQ��5 ������S ���������1DFK�%RQIHUURQL�.RUUHNWXU OlVVW�

VLFK�MHGRFK�OHGLJOLFK�HLQH�.RUUHODWLRQ�]ZLVFKHQ�GHP�%0,�XQG�GHP�LQWUDSHULWRQHDOHQ�'UXFN�

LQ� OLHJHQGHU�.|USHUSRVLWLRQ� �NRUULJLHUW�� QDFKZHLVHQ� �S�NRUULJLHUW� ��������� �$EELOGXQJ����

$EELOGXQJ����7DEHOOH�����(EHQVR�ODJ�HLQH�SRVLWLYH�.RUUHODWLRQ�]ZLVFKHQ�GHP�LQWUDSHULWRQHD�

OHQ�'UXFN�XQG�GHP�%DXFKXPIDQJ�YRU��OLHJHQGH�.|USHUSRVLWLRQ��NRUULJLHUW�� 5 ������S �

��������S�NRUULJLHUW� ���������

,Q�GHQ�ZHLWHUHQ�0HVVXQJHQ�OLH�HQ�VLFK�GLH 6LJQLILNDQ]HQ�QDFK�%RQIHUURQL�.RUUHNWXU�QLFKW�

PHKU�QDFKZHLVHQ�

(LQH�SRVLWLYH�.RUUHODWLRQ HUJDE�VLFK�]ZLVFKHQ�GHP�LQWUDSHULWRQHDOHQ�'UXFN�XQG�GHU�'LV�

WDQ]�]ZLVFKHQ�%DXFKQDEHO�XQG�GHP�K|FKVWHQ�3XQNW�GHU�%DXFKK|KOH�LQ�OLHJHQGHU�.|USHU�

SRVLWLRQ� �NRUULJLHUW�� �5 ������ S �������� QLFKW� MHGRFK� LQ� DXIUHFKWHU�.|USHUSRVLWLRQ� �5 

������S ������� �$EELOGXQJ����7DEHOOH�����=XVlW]OLFK�NRQQWH�HLQH�SRVLWLYH�.RUUHODWLRQ�]ZL�

VFKHQ�GHP� LQWUDSHULWRQHDOHQ�'UXFN�XQG�GHP�*HZLFKW� IHVWJHVWHOOW�ZHUGHQ� �OLHJHQGH�.|U�

SHUSRVLWLRQ� �NRUULJLHUW���5 ������S �������� �7DEHOOH�����(LQH�QHJDWLYH�.RUUHODWLRQ�ZXUGH�

]ZLVFKHQ�GHP�LQWUDSHULWRQHDOHQ�'UXFN�XQG�GHU�.|USHUK|KH�JHIXQGHQ��OLHJHQGH�.|USHUSR�

VLWLRQ��NRUULJLHUW���5 ��������S ���������(V�ZXUGHQ�NHLQH�VLJQLILNDQWHQ�.RUUHODWLRQHQ�]ZL�

VFKHQ�LQWUDSHULWRQHDOHP�'UXFN��ZHGHU�LP�/LHJHQ��QRFK�LP 6WHKHQ��XQG�GHP�$OWHU�RGHU�GHU�

.|USHUREHUIOlFKH�QDFKJHZLHVHQ �7DEHOOH����



� (UJHEQLVVH ��

7DEHOOH� ��� .RUUHODWLRQ� GHU� ,33�0HVVXQJHQ PLW� DOOJHPHLQHQ� .|USHUSDUDPHWHUQ� � �

S�������

.RUUHODWLRQVNRHIIL�

]LHQW�

,33�OLHJHQG��NRUULJLHUW�

S�QDFK�

%RQIHUURQL

�.RUUHNWXU

�,33�OLH�

JHQG��NRU�

ULJLHUW�

.RUUHODWLRQVNRHIIL�

]LHQW

,33�VWHKHQG�PLW�5HIH�

UHQ]�]XP�;LSKRLG

S�QDFK�

%RQIHUURQL

�.RUUHNWXU

�,33�VWH�

KHQG�

$OWHU��-DKUH� �������S ������ � ������S ������ �

.|USHUK|KH�

�FP�

�������S �������� ����� �������S ������ �

*HZLFKW��NJ� ������S �������� ����� ������S ������ ����

%0,��NJ�Pñ�� ������S ��������� ������ ������S ��������� �����

%6$��Pñ� ������S ������ ���� ������S ����� �

%DXFKXP�

IDQJ��FP�

������S ��������� ������ ������S ������ ����

%DXFK�

IHWW�FP�

������S �������� ����� ������S ������ ����
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$EELOGXQJ����6SHDUPDQ� .RUUHODWLRQ�GHV�LQWUDSHULWRQHDOHQ�'UXFNV�PLW�GHP�%0,�LQ�OLHJHQ�

GHU��5� �������NRUULJLHUW��XQG�DXIUHFKWHU�.|USHUSRVLWLRQ �5� �������

,33��FP+�2��OLHJHQG��NRUULJLHUW

,33� �FP+�2�� VWHKHQG PLW� 5HIHUHQ]�
]XP�;LSKRLG

,33��FP
+
�2
��VWHKHQG��P

LW�5
HIHUHQ]�]XP

�;
LSKRLG

,3
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� 'LVNXVVLRQ ��

� 'LVNXVVLRQ

��� 'HU�ÅQRUPDOH´ LQWUDSHULWRQHDOH 'UXFN

9HQWULNXORSHULWRQHDOH�6KXQWV�VLQG�HLQ�VLFKHUHV�XQG�VFKRQ�VHLW�YLHOHQ -DKUHQ GXUFKJHI�KUWHV�

9HUIDKUHQ� ]XU�RSHUDWLYHQ�7KHUDSLH�GHV�+\GUR]HSKDOXV�� XQDEKlQJLJ� YRQ� VHLQHU�bWLRORJLH��

1LFKWVGHVWRWURW]�VWHOOHQ�GLH�YHQWLOVSH]LILVFKHQ�.RPSOLNDWLRQHQ��GLH�KlXILJ�PLW�GLHVHP�(LQ�

JULII�HLQKHUJHKHQ��HLQ�QRFK�LPPHU�XQJHO|VWHV�3UREOHP�LQ�GHU�0HGL]LQ�GDU��,QVEHVRQGHUH�]X�

QHQQHQ�VLQG�GDEHL�GLH�3UREOHPH�GHU�hEHU� XQG�8QWHUGUDLQDJH��'UDNH�HW�DO��������=HPDFN�

XQG�5RPQHU� ������%HUJVQHLGHU� HW� DO�� ������ /HH� HW� DO�� ������ )UHLPDQQ�XQG�6SUXQJ� ������

.LHIHU�������:HLQ]LHUO�HW�DO��������/HPFNH�HW�DO��������0HLHU�HW DO��������)UHLPDQQ�HW�DO��

����E��'LHVQHU�HW�DO����������8UVlFKOLFK�KLHUI�U�VLQG�YHUVFKLHGHQH�)DNWRUHQ�

'LH�WDWVlFKOLFKHQ�'UXFNYHUKlOWQLVVH�LQQHUKDOE�GHV�6KXQW�6\VWHPV�VLQG�QRFK�LPPHU�XQYRU�

KHUVHKEDUH� :HUWH�� 'HU� /LTXRUIOXVV� LVW� DOOHUGLQJV� YRQ� GHP� OHW]WHQGOLFK� HQWVWHKHQGHQ�

'UXFNJUDGLHQWHQ�DEKlQJLJ��'LHVHU�'UXFNJUDGLHQW�EHUHFKQHW�VLFK��ZLH� LQ�$EVFKQLWW�����EH�

UHLWV�HUOlXWHUW��ZLH�IROJW�

ƅ3� ��,&3�+)��²�,33�239���3RUWQR\�������

,QVEHVRQGHUH�GHU�LQWUDSHULWRQHDOH 'UXFN�VWHOOW�LQ�GLHVHU�)RUPHO�HLQH�XQEHNDQQWH�XQG�ELVKHU�

ZHLWJHKHQG�XQYHUVWDQGHQH�9DULDEOH�GDU��

,Q�HLQHU�WLHUH[SHULPHQWHOOHQ�6WXGLH�DQ�6FKZHLQHQ�NRQQWH�EHUHLWV�HLQ�GXUFK�GLH�.|USHUSRVL�

WLRQ�EHHLQIOXVVWHU�LQWULQVLVFKHU�LQWUDSHULWRQHDOHU 'UXFN�QDFKJHZLHVHQ�ZHUGHQ��'DEHL�HUJDE�

VLFK�HLQ�GXUFKVFKQLWWOLFKHU�:HUW�YRQ�FD����FP+�2��'LH�0HVVXQJ�HUIROJWH�KLHUEHL�DP�K|FKV�

WHQ�3XQNW�GHU�%DXFKK|KOH��)UHLPDQQ�HW�DO������D���,QVJHVDPW�VLQG�GLH�(UJHEQLVVH�YRUKHUL�

JHU�6WXGLHQ�EH]�JOLFK�HLQHV�5LFKWZHUWHV�I�U�GHQ�LQWUDSHULWRQHDOHQ 'UXFN�HKHU�KHWHURJHQ��6R�

ZLUG� GLHVHU� YRQ� 6DQFKH]� HW� DO�� ������ PLW� ���� PP+J�� YRQ� &REE� HW� DO�� ������ PLW� �����

PP+J�VLW]HQG�XQG��� PP+J�VWHKHQG�XQG�YRQ�6DKXTXLOOR�HW�DO�������� PLW�����FP+�2�EHL�

1RUPDOJHZLFKW�XQG�����FP+�2�EHL�)HWWOHLELJNHLW�DQJHJHEHQ�

$QGHUH� YRUDQJHJDQJHQH� 6WXGLHQ�� ZHOFKH� VLFK� PLW� GHP� %DXFKGUXFN� EHLP� 0HQVFKHQ� EH�

VFKlIWLJWHQ�� VHW]WHQ� GHQ� )RNXV� ]XGHP� ELVODQJ� DXI� LPPRELOLVLHUWH� 3DWLHQWHQ�� KlXILJ� XQWHU�

LQWHQVLYPHGL]LQLVFKHQ�%HGLQJXQJHQ��'HPHQWVSUHFKHQG�HUIROJWHQ�0HVVXQJHQ�DXVVFKOLH�OLFK�

LQ�OLHJHQGHU�.|USHUSRVLWLRQ��0DOEUDLQ�HW�DO���������'LH�0HVVXQJHQ�HUIROJWHQ�PLW�5HIHUHQ]�

]XU�PLWWOHUHQ�D[LOOlUHQ�/LQLH��XQG�QLFKW�PLW�5HIHUHQ]�]XP�K|FKVWHQ�3XQNW�GHU�%DXFKK|KOH��



� 'LVNXVVLRQ ��

8QVHUH�6WXGLH�I�OOW�VRPLW�HLQH�/�FNH��LQGHP�GLH�0HVVXQJHQ�DQ�PRELOHQ�PHQVFKOLFKHQ�6WX�

GLHQWHLOQHKPHUQ� GXUFKJHI�KUW� ZXUGHQ�� $X�HUGHP� ZlKOWHQ� ZLU� DOV� 5HIHUHQ]SXQNWH� GHQ�

%DXFKQDEHO�LQ�OLHJHQGHU�.|USHUSRVLWLRQ�XQG�GDV�;LSKRLG�LP�6WHKHQ��XP�GHQ�MHZHLOV�K|FKV�

WHQ�3XQNW�GHU�%DXFKK|KOH�]X�HUIDVVHQ�

'HU�QRUPDOH� LQWUDSHULWRQHDOH 'UXFN�ZLUG�EHLP�NULWLVFK�NUDQNHQ�3DWLHQWHQ�GHU]HLW�PLW�����

PP+J� DQJHJHEHQ� XQG� GLHQW� LQVEHVRQGHUH� GHP� 'HWHNWLHUHQ� GHV� LQWUDDEGRPLQHOOHQ�

.RPSDUWPHQWV\QGURPV� �0DOEUDLQ� HW� DO�� ������� $OV� ([SHUWHQNRQVHQV� ZXUGH� GLH�

LQWUDDEGRPLQDOH�+\SHUWRQLH� DE�:HUWHQ� !���PP+J� �HQWVSULFKW� !����� FP+�2�� XQG� GDV�

DEGRPLQHOOH� .RPSDUWPHQWV\QGURP� DE� :HUWHQ� !��� PP+J� �HQWVSULFKW� !����� FP+�2��

GHILQLHUW��0DOEUDLQ�HW�DO���������7LHUH[SHULPHQWHOOH�6WXGLHQ�ODVVHQ�DNWXHOO�MHGRFK�YHUPXWHQ��

GDVV�GHU�WDWVlFKOLFKH�SK\VLRORJLVFKH LQWUDSHULWRQHDOH 'UXFN����FP+�2�OLHJW� �)UHLPDQQ�HW�

DO������D���2KQHKLQ�EH]LHKW�VLFK�GLH�%H]HLFKQXQJ�ÅQRUPDO´�KLHU�OHGLJOLFK�DXI�GLH�7DWVDFKH��

GDVV� HV� QLFKW� ]X� GHU� .RPSOLNDWLRQ� HLQHV� DEGRPLQHOOHQ� .RPSDUWPHQWV\QGURPV� NDP�

�0DOEUDLQ�HW�DO���������=XGHP�LVW�QXU�HLQH�IUDJOLFKH�9HUJOHLFKEDUNHLW�PLW�XQVHUHP�6WXGLHQ�

NROOHNWLY�JHJHEHQ��%HL�XQVHUHP�3DWLHQWHQNROOHNWLY�KDQGHOW�HV�VLFK�QLFKW�XP�NULWLVFK�NUDQNH�

3DWLHQWHQ�XQWHU�,QWHQVLYEHGLQJXQJHQ�XQG�LQ�GHQ�]XJUXQGHOLHJHQGHQ�6WXGLHQ�ZXUGHQ�3DWL�

HQWHQ�RKQH�5LVLNRIDNWRUHQ�I�U�HLQH�DEGRPLQHOOH�+\SHUWRQLH�YRQ�YRUQHUHLQ�DXVJHVFKORVVHQ��

'HPHQWVSUHFKHQG�LVW�HV�VFKZLHULJ� LQ�%H]XJ�DXI�GHQ�([SHUWHQNRQVHQV YRQ�HLQHP�ÅQRUPD�

OHQ´� LQWUDSHULWRQHDOHQ 'UXFN�]X� VSUHFKHQ� �0DOEUDLQ�HW� DO�� �������(QWVSUHFKHQG� LVW�GDYRQ�

DXV]XJHKHQ��GDVV�GLHVH�6WXGLHQ�GHQ�,33�HKHU��EHUVFKlW]HQ��=XVlW]OLFK�N|QQHQ�DXFK�DQGHUH�

.RPRUELGLWlWHQ� GHQ� LQWUDSHULWRQHDOHQ 'UXFN� EHHLQIOXVVW� KDEHQ�� $XFK� GLH� LP� WLHUH[SHUL�

PHQWHOOHQ�0RGHOO� DQJHQRPPHQHQ�:HUWH� GHV� LQWUDSHULWRQHDOHQ 'UXFNV� �EHUVFKlW]HQ� GHQ�

LQWUDSHULWRQHDOHQ 'UXFN� LP� 9HUJOHLFK� ]X� XQVHUHQ� 6WXGLHQHUJHEQLVVHQ� �)UHLPDQQ� HW� DO��

����D���$OV�P|JOLFKH�8UVDFKH�I�U�GLH�'LYHUJHQ]�GHU�(UJHEQLVVH�N|QQHQ�GLH�DQDWRPLVFKHQ�

8QWHUVFKLHGH�]ZLVFKHQ 0HQVFKHQ�XQG�GHQ�YHUZHQGHWHQ�6FKZHLQHQ�JHQDQQW�ZHUGHQ��2K�

QHKLQ� EHVWHKW� DOOJHPHLQ� HLQH� HLQJHVFKUlQNWH� hEHUWUDJEDUNHLW� WLHUH[SHULPHQWHOOHU� XQG� LP�

/DERU�JHZRQQHQHU�'DWHQ�DXI�GHQ�0HQVFKHQ�LP�NOLQLVFKHQ�6HWWLQJ��1RFK�GD]X�ZXUGHQ�GLH�

6FKZHLQH�]XQlFKVW�VHGLHUW�XQG�IL[LHUW��ZDV�EHLGHV�HEHQIDOOV�HLQHQ�(LQIOXVV�DXI�GLH�JHZRQ�

QHQ�(UJHEQLVVH�KDEHQ�N|QQWH� �)UHLPDQQ�HW�DO������D���=XGHP�ZXUGH�GHU�%DXFKGUXFN�GL�

UHNW� GXUFK� LQWUDSHULWRQHDOH� 6RQGHQ� XQG� QLFKW� �EHU� HLQH� LQWUDYHVLNDOH�0HVVXQJ� EHVWLPPW��

ZRGXUFK�PHWKRGHQEHGLQJWH�8QWHUVFKLHGH�HQWVWHKHQ�N|QQHQ��)UHLPDQQ�HW�DO������D���

:LH�LQ�GHQ�7LHUH[SHULPHQWHQ�NRQQWHQ�ZLU�MHGRFK�]HLJHQ��GDVV�HLQ�LQWULQVLVFKHU�LQWUDSHULWR�

QHDOHU 'UXFN�H[LVWLHUW��ZHOFKHU�DXFK�DOV�YRP�K\GURVWDWLVFKHQ�'UXFN�XQDEKlQJLJH�9DULDEOH�

GHU�/LTXRUGUDLQDJH�EHL�YHQWULNXORSHULWRQHDOHQ�6KXQWV�HQWJHJHQVWHKW�
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0LW�:HUWHQ�YRQ����� ��������FP+�2�LP�/LHJHQ�VLQG�GLH�YRQ�XQV�DOV� LQWULQVLVFKHU�,33�EH�

VWLPPWHQ�:HUWH XQWHUKDOE� GHU� REHQ� JHQDQQWHQ� Å1RUPDOZHUWH´�� ,P� 6WHKHQ� NRQQWHQ� ZLU�

QRFK�VLJQLILNDQW�QLHGULJHUH :HUWH�YRQ�������������FP+�2�PHVVHQ��S ���������'LHVHU�8Q�

WHUVFKLHG YHUGHXWOLFKW�GLH�1RWZHQGLJNHLW�GHU�%HU�FNVLFKWLJXQJ�GHU�XQWHUVFKLHGOLFKHQ�.|U�

SHUSRVLWLRQHQ�XQG�VRPLW�GLH�8QWHUVXFKXQJ�DQ�PRELOHQ�3DWLHQWHQ��$XFK�YRUKHULJH�6WXGLHQ�

]HLJWHQ�EHUHLWV�HLQ�HUK|KWHV�5LVLNR�GHU�8QWHUGUDLQDJH�EHL�lOWHUHQ�XQG�EHWWOlJHULJHQ�3DWLHQ�

WHQ��ZDV�PLW�HLQHP�K|KHUHQ�,33� LP�/LHJHQ�XQG�VRPLW�HLQHU�K|KHUHQ�*HJHQNUDIW� I�U�GHQ�

/LTXRU�$EIOXVV� ]X� HUNOlUHQ� LVW� �/HH� HW DO�� ������)UHLPDQQ� HW� DO�� ����E���$XI�GHU� DQGHUHQ�

6HLWH�QHLJHQ�YRU�DOOHP�M�QJHUH�²GHPHQWVSUHFKHQG�YHUPXWOLFK�DNWLYHUH² 3DWLHQWHQ�]X�HLQHU�

hEHUGUDLQDJH� �%HUJVQHLGHU� HW DO�� ������ )UHLPDQQ� HW� DO�� ����E��'LHVQHU� HW� DO�� �������'LHV�

OlVVW�VLFK�DXI�HLQHQ�QLHGULJHUHQ�,33�LP�6WHKHQ�]XU�FNI�KUHQ��'DV�3KlQRPHQ�GHV�QLHGULJH�

UHQ�,33�LQ�DXIUHFKWHU�.|USHUSRVLWLRQ�OlVVW�VLFK�P|JOLFKHUZHLVH�PLW�GHP�%HFNHQERGHQ�DOV�

DQDWRPLVFKH�6FKZDFKVWHOOH�LP�6WHKHQ�HUNOlUHQ �/HPFNH�HW�DO��������0HLHU�HW�DO��������'LHV�

QHU�HW�DO���������=XVlW]OLFK�N|QQWH�GDV�VXENXWDQH�)HWWHZHEH�XQG�GDV�2PHQWXP�HLQHQ�(LQ�

IOXVV�DXI�GHQ�LQWUDSHULWRQHDOHQ 'UXFN�QHKPHQ��6XJHUPDQ�HW�DO��������'LHVQHU�HW�DO���������

'HPHQWVSUHFKHQG�ZlUH�HLQ�K|KHUHU�LQWUDSHULWRQHDOHU 'UXFN�EHLP�PlQQOLFKHQ�*HVFKOHFKW�

DXIJUXQG�GHU�HKHU�DEGRPLQHOOHQ�)HWWYHUWHLOXQJ�SODXVLEHO��6XJHUPDQ�HW�DO��������'LHVQHU�HW�

DO���������'HV�:HLWHUHQ�N|QQWH�GLH�6SDQQXQJ�GHU�5XPSIPXVNXODWXU��ZHOFKH�VLFK�HEHQIDOOV�

LQ�$EKlQJLJNHLW�YRQ�GHU�.|USHUSRVLWLRQ�YHUlQGHUW��HLQHQ�(LQIOXVV�DXI�GHQ�LQWUDSHULWRQHD�

OHQ�'UXFN�KDEHQ��'LHVHU� LVW�DNWXHOO� MHGRFK�QRFK�QLFKW�QlKHU�XQWHUVXFKW�XQG�GHPHQWVSUH�

FKHQG�QLFKW�HLQ]XVFKlW]HQ�

8QVHUH�0HVVZHUWH�ODVVHQ�GDUDXI�VFKOLH�HQ��GDVV�GHU�LQWUDSHULWRQHDOH 'UXFN��LQVEHVRQGHUH�LQ�

OLHJHQGHU�3RVLWLRQ��GHP�/LTXRUIOXVV�GXUFK�GHQ�YHQWULNXORSHULWRQHDOHQ�6KXQW�HQWJHJHQZLUNW�

XQG� LKQ� LQVEHVRQGHUH�EHL�QLHGULJHQ�E]Z��QRUPDOHQ� LQWUDNUDQLHOOHQ�'U�FNHQ��ZLH� LP�)DOOH�

HLQHV� 1RUPDOGUXFNK\GUR]HSKDOXV�� VRJDU� XQWHUELQGHQ� NDQQ�� $X�HUGHP� LVW� DQ]XQHKPHQ��

GDVV� GHU� JHULQJH� LQWUDSHULWRQHDOH 'UXFN� LP� 6WHKHQ� HLQH� JHULQJHUH� *HJHQNUDIW� ]XP�

/LTXRUIOXVV� GDUVWHOOW�� VRGDVV� GLHV�� ]XVlW]OLFK� ]XP� 6LSKRQ�(IIHNW�� HLQHQ� )DNWRU� I�U� HLQHQ�

YHUPHKUWHQ�/LTXRUIOXVV�LP�6WHKHQ�GDUVWHOOW��,Q�HLQ]HOQHQ�)lOOHQ�HQWVWHKW�VRJDU�HLQ�QHJDWLYHU�

LQWUDSHULWRQHDOHU 'UXFN� LP� 6WHKHQ�� VRGDVV� GHU� %DXFKGUXFN� V\QFKURQ� PLW� GHP� 6LSKRQ�

(IIHNW� HLQH� hEHUGUDLQDJH� EHJ�QVWLJHQ� NDQQ�� 'HPHQWVSUHFKHQG� LVW� GHU� LQWUDSHULWRQHDOH

'UXFN� HLQH�ZLFKWLJH�9DULDEOH� LQ�%H]XJ� DXI� GLH�(QWVWHKXQJ� WHLOV� VFKZHUZLHJHQGHU� 6KXQW�

.RPSOLNDWLRQHQ�ZLH�hEHU� E]Z��8QWHUGUDLQDJH��'LH�JHZRQQHQHQ�(UNHQQWQLVVH��EHU�QLHG�

ULJH�LQWUDSHULWRQHDOH 'U�FNH�LP�6WHKHQ�VLQG�JXW�YHUHLQEDU�PLW�DXV�IU�KHUHQ�6WXGLHQ�JHZRQ�

QHQ�(UJHEQLVVHQ��GLH�HLQH�hEHUGUDLQDJH�YRU�DOOHP�LQ�VWHKHQGHU�.|USHUSRVLWLRQ�EHVFKUHLEHQ�
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�+LUVFK�HW�DO��������$VFKRII�HW�DO��������&]RVQ\ND�HW�DO��������.lVWQHU�HW�DO��������5RV�HW�DO��

�������

'HU�K\GURVWDWLVFKH�&KDUDNWHU�GHV�LQWUDSHULWRQHDOHQ 'UXFNV�ZXUGH�EHUHLWV�LQ�WLHUH[SHULPHQ�

WHOOHQ� 6WXGLHQ� GHPRQVWULHUW� �)UHLPDQQ� HW� DO�� ����D���'HPHQWVSUHFKHQG� JHKHQ�ZLU� GDYRQ

DXV�� GDVV� GLH� 3RVLWLRQ� GHU�.DWKHWHUVSLW]H� GHV� YHQWULNXORSHULWRQHDOHQ� 6KXQWV\VWHPV� LQQHU�

KDOE�GHV�9HQWULNHOV�NHLQHQ�(LQIOXVV�DXI�GHQ�HQWVWHKHQGHQ�/LTXRUIOXVV�KDW��'HU�K\GURVWDWL�

VFKH�'UXFN�VWHLJW�LQ�9HUELQGXQJ�PLW�GHU�WLHIHUHQ�/DJH�GHU�.DWKHWHUVSLW]H�JOHLFKHUPD�HQ�DQ�

XQG�NRPSHQVLHUW�VR�GHQ�VWHLJHQGHQ�6LSKRQ�(IIHNW��)UHLPDQQ�HW�DO������D��)UHLPDQQ�HW�DO��

����E��

��� .RUUHODWLRQ�PLW�DOOJHPHLQHQ�.|USHUSDUDPHWHUQ

,Q� GHU�/LWHUDWXU� HUJHEHQ� VLFK�+LQZHLVH� DXI� GLH�.RUUHODWLRQ� ]ZLVFKHQ�GHP�*HZLFKW� E]Z��

GHP�%0,�HLQHV�3DWLHQWHQ�XQG�GHP�LQWUDSHULWRQHDOHQ 'UXFN��ZHOFKH�ZLU�PLW�XQVHUHQ�8QWHU�

VXFKXQJHQ� XQWHUVW�W]HQ NRQQWHQ� �6XJHUPDQ� HW� DO�� ������ 6DQFKH]� HW� DO�� ������&REE� HW� DO��

������0DOEUDLQ�HW�DO��������6DKXTXLOOR�HW�DO��������$UVODQ�HW�DO���������=XVlW]OLFK�NRQQWHQ�

ZLU� HEHQIDOOV� HLQH� .RUUHODWLRQ� ]ZLVFKHQ� GHP� %DXFKXPIDQJ VRZLH ²XQDEKlQJLJ� YRQ� GHU�

%RQIHUURQL�.RUUHNWXU� GHU�0HQJH� DQ� VXENXWDQHP�)HWWJHZHEH�PLW� GHP� LQWUDSHULWRQHDOHQ�

'UXFN� IHVWVWHOOHQ�� $OO� GLHVH� .RUUHODWLRQHQ HUODXEHQ� GHQ� 5�FNVFKOXVV�� GDVV� hEHUJHZLFKW�

HLQHQ� SUlGLVSRQLHUHQGHQ� )DNWRU� I�U� HLQHQ� K|KHUHQ� LQWUDSHULWRQHDOHQ 'UXFN� GDUVWHOOW�

�6XJHUPDQ� HW� DO�� ������ 6DQFKH]� HW� DO�� ������.XUWRP�XQG�0DJUDP������� 6DKXTXLOOR� HW� DO��

�������'LH�.RUUHODWLRQ�GHV�LQWUDSHULWRQHDOHQ 'UXFNV�LQ�GHQ�YHUVFKLHGHQHQ�.|USHUSRVLWLR�

QHQ� PLW� LQGLYLGXHOOHQ� .|USHUPD�HQ� HU|IIQHW� XQV� GLH� 0|JOLFKNHLW�� GHQ� LQWUDSHULWRQHDOHQ

'UXFN� HLQHV� 3DWLHQWHQ� DQKDQG� HLQIDFKHU� QLFKW�LQYDVLYHU� 0HVVXQJHQ� E]Z�� %HUHFKQXQJHQ�

ZLH�GHP�%0,�DE]XVFKlW]HQ��'HU�%0,�VFKHLQW�XQV�GLHVEH]�JOLFK�GHU�DP�EHVWHQ�JHHLJQHWH�

3DUDPHWHU��GD�HLQ�=XVDPPHQKDQJ�]ZLVFKHQ� LKP�XQG�GHP�,33�]XVlW]OLFK�]X�XQVHUHQ�(U�

JHEQLVVHQ�VFKRQ�LQ�YRUKHULJHQ�6WXGLHQ�PHKUIDFK�QDFKJHZLHVHQ�ZHUGHQ�NRQQWH��6XJHUPDQ�

HW� DO�� ������ 6DQFKH]� HW� DO�� ������&REE� HW� DO�� ������0DOEUDLQ� HW� DO�� ������ 6DKXTXLOOR� HW� DO��

������ $UVODQ� HW� DO�� ������� 'LHVEH]�JOLFK� ZXUGH� LQ� IU�KHUHQ� 8QWHUVXFKXQJHQ� MHGRFK� GLH�

.|USHUSRVLWLRQ�DOV�(LQIOXVVIDNWRU�DX�HU�$FKW�JHODVVHQ��VRGDVV�ZLU�PLW�XQVHUHU�6WXGLH�HLQH�

ELV� GDKLQ� EHVWHKHQGH� /�FNH� I�OOHQ� NRQQWHQ�� (LQH�'DUVWHOOXQJ� GHU�.RUUHODWLRQ� YRQ� %0,�

XQG� ,33� VRZRKO� LQ� OLHJHQGHU DOV� DXFK� LQ� VWHKHQGHU� 3RVLWLRQ� ]HLJW�$EELOGXQJ� ���'LH� %H�

VWLPPXQJ�GHV�LQWUDSHULWRQHDOHQ�'UXFNHV�N|QQWH�]XN�QIWLJ�HLQH�+LOIHVWHOOXQJ�EH]�JOLFK�GHU�

$XVZDKO� GHV� RSWLPDOHQ� 9HQWLOV� XQG� 9HQWLO|IIQXQJVGUXFNV� EHL� YHQWULNXORSHULWRQHDOHQ�
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6KXQWV� GDUVWHOOHQ�� RKQH GDVV� NRPSOL]LHUWH� 0HVVXQJHQ� QRWZHQGLJ� ZlUHQ�� (QWVSUHFKHQG�

N|QQWH� GLH�+lXILJNHLW� GHU� SRVWRSHUDWLYHQ�'UXFNUHJXOLHUXQJHQ� XQG� GHPHQWVSUHFKHQG� GHU�

LQLWLDOHQ� hEHUGUDLQDJHHUHLJQLVVH� ZHLWHU� UHGX]LHUW� ZHUGHQ� �.LHIHU� ������ /HH� HW� DO�� ������

)UHLPDQQ�XQG�6SUXQJ������ /HPFNH�HW�DO��������0HLHU�HW�DO���������1LFKWVGHVWRWURW]�ZHU�

GHQ�,33�0HVVXQJHQ�DXFK�LQ�=XNXQIW�WHLOZHLVH�XQXPJlQJOLFK�VHLQ��+LHUYRQ�VLQG�]XP�%HL�

VSLHO�H[WUHP��EHUJHZLFKWLJH�3DWLHQWHQ�RGHU�3DWLHQWHQ�PLW�HLQHP�H[WUHP�QLHGULJHQ�LQWUD]H�

UHEUDOHQ�'UXFN� XQG� HLQHP� KRKHQ� 5LVLNR� GHU�8QWHUGUDLQDJH� EHWURIIHQ�� (EHQVR� LVW� HV� LP�

5DKPHQ�YRQ�6FKZDQJHUVFKDIWHQ�ZHLWHUKLQ�QRWZHQGLJ��GLH�9HUlQGHUXQJHQ�GHV�,33�LP�9HU�

ODXI� ]X� EHVWLPPHQ�� XP� HLQ� DEGRPLQHOOHV� .RPSDUWPHQWV\QGURP� IU�K]HLWLJ� ]X� HUNHQQHQ�

�&KXQ�XQG�.LUNSDWULFN��������

��� *HVFKOHFKWVVSH]LILVFKH�8QWHUJUXSSHQ

:LU�NRQQWHQ�NHLQHQ�VLJQLILNDQWHQ�8QWHUVFKLHG�]ZLVFKHQ�PlQQOLFKHQ�XQG�ZHLEOLFKHQ�3DWL�

HQWHQ KLQVLFKWOLFK� GHU�+|KH� GHV� LQWUDSHULWRQHDOHQ 'UXFNV IHVWVWHOOHQ�� 6RPLW� NRQQWHQ�ZLU�

+\SRWKHVH� �� PLW� XQVHUHQ� (UJHEQLVVHQ� QLFKW� EHVWlWLJHQ�� $XFK� GLH� YRUDQJHJDQJHQHQ

6FKZDQJHUVFKDIWHQ�EHL�DFKW�GHU�6WXGLHQWHLOQHKPHULQQHQ�KDEHQ�GLHVEH]�JOLFK�NHLQHQ�ZHLWH�

UHQ�(LQIOXVV�JHQRPPHQ� %HL�GHU�,QWHUSUHWDWLRQ�GLHVHU�(UJHEQLVVH�LVW�DOOHUGLQJV�]X�EHDFKWHQ��

GDVV�GLH�6WLFKSUREHQJU|�H�LQ�XQVHUHU�6WXGLH�VHKU�JHULQJ�LVW� )ROJW�PDQ�LKQHQ�GHQQRFK��VR�

N|QQWHQ� VLH� DXFK� HLQ�+LQZHLV� GDUDXI� VHLQ�� GDVV� GLH� JHVFKOHFKWVVSH]LILVFKHQ�8QWHUVFKLHGH�

]XYRU��EHUVFKlW]W�ZXUGHQ��$OOHUGLQJV�]HLJWHQ�DXFK�XQVHUH�(UJHEQLVVH�PLW�HLQHP�,33��VWH�

KHQG�� YRQ� ���� ������� FP+�2� GHU� ZHLEOLFKHQ� XQG� HLQHP� ,33� �VWHKHQG�� YRQ� ���� �������

FP+�2� GHU�PlQQOLFKHQ� 3UREDQGHQ� GXUFKDXV� HLQH� 7HQGHQ]� ]X� QLHGULJHUHQ�'U�FNHQ� EHL�

GHQ�)UDXHQ��'LHVHU�8QWHUVFKLHG�ZDU� MHGRFK�QLFKW�VLJQLILNDQW�XQG�EOHLEW�GHVKDOE�]XQlFKVW�

GHVNULSWLY�� $XFK� DQGHUH� 6WXGLHQ� NRQQWHQ� ]XP�7HLO� NHLQHQ� VLJQLILNDQWHQ�8QWHUVFKLHG� GHU�

*HVFKOHFKWHU� EH]�JOLFK� GHV� LQWUDSHULWRQHDOHQ 'UXFNHV� IHVWVWHOOHQ� �&REE� HW� DO�� ������

6DKXTXLOOR�HW�DO��������)UHLPDQQ�XQG�6SUXQJ�������)UHLPDQQ�HW�DO������E���'LHVH�(UJHEQLV�

VH� VLQG� LQVRIHUQ� �EHUUDVFKHQG�� GD HV� QDKHOLHJHQG LVW�� GDVV� JHVFKOHFKWVVSH]LILVFKH� 8QWHU�

VFKLHGH�� LQVEHVRQGHUH� LQ� GHU�$QDWRPLH� GHV�%HFNHQV�� DEHU� DXFK� GHU�.|USHUIHWWYHUWHLOXQJ��

HLQHQ�(LQIOXVV�DXI�GHQ�LQWUDSHULWRQHDOHQ 'UXFN�KDEHQ��'LHVH�+\SRWKHVH�OlVVW�VLFK�GDGXUFK�

EHVWlUNHQ��GDVV�YRUKHULJH�6WXGLHQ�HLQH�HUK|KWH�5DWH�YRQ�GXUFK�hEHUGUDLQDJH�KHUYRUJHUXIH�

QHQ� %HVFKZHUGHQ� EHL� ZHLEOLFKHQ� 6KXQW�3DWLHQWHQ� QDFKZHLVHQ� NRQQWHQ� �6XJHUPDQ� HW� DO��

������/HPFNH�HW�DO��������0HLHU�HW�DO��������'LHVQHU�HW�DO���������(V�LVW�P|JOLFK��GDVV�GLHVH�

hEHUGUDLQDJH� GXUFK� HLQHQ� JHULQJHUHQ� ,33� GHU� ZHLEOLFKHQ� 3RSXODWLRQ� SURYR]LHUW� ZHUGHQ�

N|QQWH� )UDJOLFK�LVW�MHGRFK��RE�QLFKW�DQGHUH�)DNWRUHQ��ZLH�HLQ�DOOJHPHLQ�KlXILJHUHV�$XIWUH�
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WHQ� YRQ� .RSIVFKPHU]HQ� EHL� )UDXHQ� �ZHOFKH� JJI�� IlOVFKOLFKHUZHLVH� DOV� 6\PSWRP� HLQHU�

hEHUGUDLQDJH�LQWHUSUHWLHUW�ZXUGHQ��RGHU�DXFK�GLH�XQWHUVFKLHGOLFKH�bWLRORJLH�GHV�+\GUR]H�

SKDOXV��EHL�)UDXHQ�XQG�0lQQHUQ��VRZLH�LQ�GHQ�YHUVFKLHGHQHQ�$OWHUVJUXSSHQ�VHKU�LQKRPR�

JHQ��YRUKHULJH�6WXGLHQHUJHEQLVVH�YHUIlOVFKW�KDEHQ��)UHLPDQQ�XQG�6SUXQJ�������/HPFNH�HW�

DO��������0HLHU�HW�DO��������'LHVQHU�HW�DO���������6R�JLEW HV�+LQZHLVH�DXV�YRUDQJHJDQJHQHQ�

6WXGLHQ�� GDVV� VRZRKO� GHU� NRQJHQLWDOH�+\GUR]HSKDOXV�� GHU� REVWUXNWLYH�+\GUR]HSKDOXV DOV�

DXFK� GHU� PDOUHVRUSWLYH� +\GUR]HSKDOXV� 5LVLNRIDNWRUHQ� I�U� HLQH� hEHUGUDLQDJH� GDUVWHOOHQ�

�%HUJVQHLGHU�HW�DO��������)UHLPDQQ�XQG�6SUXQJ�������'LHVQHU�HW�DO�������� =XVlW]OLFK�VWHOOW�

VLFK�GLH�)UDJH�RE�6FKZDQJHUVFKDIWHQ��ZHOFKH�ZLHGHUXP�GLH�$QDWRPLH�GHV�%HFNHQERGHQV�

XQG�GHU�%DXFKZDQG YHUlQGHUQ��HLQHQ�ZHLWHUHQ�)DNWRU�EH]�JOLFK�GHU�9DULDELOLWlW�GHV�LQWUD�

SHULWRQHDOHQ 'UXFNHV� GDUVWHOOHQ�� 'LHVHU� =XVDPPHQKDQJ� ZXUGH� LQ� XQVHUHU� 6WXGLH� MHGRFK�

QLFKW�QlKHU XQWHUVXFKW��,QVJHVDPW�PXVV�GHU�(LQIOXVV�YRP *HVFKOHFKW�DXI�GHQ�LQWUDSHULWR�

QHDOHQ 'UXFN�LQ�IROJHQGHQ�6WXGLHQ�ZHLWHU�XQWHUVXFKW�ZHUGHQ�

��� 0HVVXQJ�GHV�LQWUDSHULWRQHDOHQ 'UXFNV

8QVHUH� 0HVVXQJHQ� HUIROJWHQ� LQGLUHNWH� �EHU� GLH� %HVWLPPXQJ� GHV� LQWUDYHVLNDOHQ� 'UXFNV��

'LHVHV�9HUIDKUHQ�LVW�VHKU�JXW�JHHLJQHW��GD�HV�QLFKW�LQYDVLY�LVW�XQG�NHLQHUOHL�]XVlW]OLFKH�8Q�

DQQHKPOLFKNHLWHQ�I�U�GHQ�3DWLHQWHQ�EHGHXWHW��'HPHQWVSUHFKHQG�ZDU�HLQ�EHUHLWV�YRUOLHJHQ�

GHU�%ODVHQ�'DXHUNDWKHWHU�9RUDXVVHW]XQJ�I�U�GHQ�6WXGLHQHLQVFKOXVV��'LHVHV�9HUIDKUHQ�KDW�

VLFK�DXFK� LQ�DQGHUHQ�6WXGLHQ�EHUHLWV�DOV�6WDQGDUG�HWDEOLHUW��GD�GLH�JHPHVVHQHQ�:HUWH�VHKU�

QDK� DQ� GHQ� LQYDVLY� JHPHVVHQHQ� LQWUDSHULWRQHDOHQ 'U�FNHQ� OLHJHQ� �%DORJK� HW� DO�� ������

0DOEUDLQ�������)UHLPDQQ�HW�DO������D��&KRSUD�HW�DO��������$UVODQ�HW�DO���������(LQH�LQYDVLYH�

0HVVXQJ� KlWWH� GDKHU� NHLQH� UHOHYDQWHQ� 9RUWHLOH� JHJHQ�EHU� GHQ� LQGLUHNWHQ�� �EHU� GHQ�

LQWUDYHVLNDOHQ�'UXFN�JHPHVVHQHQ�:HUWHQ��0DOEUDLQ�������)UHLPDQQ�HW�DO������D��&KRSUD�HW�

DO�� �������7URW]GHP�EULQJW� DXFK�GLHVHV�QLFKW�LQYDVLYH�9HUIDKUHQ�1DFKWHLOH�PLW� VLFK��=XP�

HLQHQ�EHVWHKW�GXUFK�GHQ�%ODVHQNDWKHWHU�DQ�VLFK�VFKRQ�HLQ�HUK|KWHV�5LVLNR�I�U�,QIHNWLRQHQ�

GHV�DEOHLWHQGHQ�+DUQWUDNWV��6WDPP�XQG�&RXWLQKR��������'LHVHV�5LVLNR�ZLUG�GXUFK�GLH�0D�

QLSXODWLRQ�DQ�GHP�6\VWHP�QRFK�]XVlW]OLFK�HUK|KW��)�U�MHGH�0HVVXQJ�PXVV�GDV�DQ�VLFK�VWHUL�

OH�6\VWHP�XQWHUEURFKHQ�ZHUGHQ��VRGDVV�(LQWULWWVVWHOOHQ� I�U�.HLPH�HQWVWHKHQ�N|QQHQ��8P�

GDV�5LVLNR�]X�PLQLPLHUHQ��ZXUGH�VWUHQJ�DXI�HLQ�VWHULOHV�9RUJHKHQ�EHL�MHGHU�GXUFKJHI�KUWHQ�

0HVVXQJ� JHDFKWHW�� $X�HUGHP�PXVV� EHL� GHU�0HVVXQJ� �EHU� GLH� HLQJHEUDFKWH�:DVVHUVlXOH�

VWHWV� VWUHQJ� GDUDXI� JHDFKWHW� ZHUGHQ�� GDVV� HV� ]X� NHLQHUOHL� /XIWHLQVFKO�VVHQ� LP� 6\VWHP�

NRPPW��ZHOFKH�GLH�0HVVZHUWH�YHUIlOVFKHQ�Z�UGHQ��0DOEUDLQ��������(LQ�ZHLWHUHU�1DFKWHLO�

XQVHUHV� 9HUIDKUHQV� OLHJW� GDULQ�� GDVV� QXU� SXQNWXHOOH� :HUWH� JHZRQQHQ� ZHUGHQ�� 0|JOLFKH�



� 'LVNXVVLRQ ��

WDJHV]HLWOLFKH�6FKZDQNXQJHQ�GHV�LQWUDSHULWRQHDOHQ�'UXFNV�N|QQHQ�VRPLW�QLFKW�HUIDVVW�ZHU�

GHQ��%DORJK�HW�DO��������0DOEUDLQ��������$OOHUGLQJV�ZXUGH�HLQH�DEHQGOLFKH�XQG�HLQH�PRU�

JHQGOLFKH�0HVVXQJ� GXUFKJHI�KUW�� DQKDQG�GHUHU� NHLQH� JUDYLHUHQGHQ� WDJHV]HLWOLFKHQ�8QWHU�

VFKLHGH�IHVWJHVWHOOW�ZHUGHQ�NRQQWHQ��'LH�0HVVXQJ�DQ�]ZHL�DXIHLQDQGHUIROJHQGHQ�7DJHQ�ZDU�

]XGHP�HLQH�(LJHQNRQWUROOH��XP�HLQH�5HSURGX]LHUEDUNHLW�GHU�JHPHVVHQHQ�:HUWH�]X�JHZlKU�

OHLVWHQ��8P� DXFK� GHQ�(LQIOXVVIDNWRU� GHU�8QWHUVXFKHUDEKlQJLJNHLW� EHL� GHQ�0HVVXQJHQ� ]X�

HOLPLQLHUHQ�� ZXUGHQ� GLH� 0HVVXQJHQ� VWHWV� YRQ� GHUVHOEHQ� 3HUVRQ� GXUFKJHI�KUW� �0DOEUDLQ�

�������(LQH�ZHLWHUH�/LPLWDWLRQ�XQVHUHU�0HVVXQJHQ�HUJLEW�VLFK�GDUDXV��GDVV�GLH�0HVVXQJHQ�

DOOH� DQ� Q�FKWHUQHQ�3DWLHQWHQ� GXUFKJHI�KUW�ZXUGHQ��'HPHQWVSUHFKHQG� N|QQHQ� QDKUXQJV�

DEKlQJLJH�6FKZDQNXQJHQ�HEHQIDOOV�QLFKW�EHXUWHLOW�ZHUGHQ� $QGHUHUVHLWV�NDQQ�GLHVHU�)DNWRU�

DXFK�DOV�9RUWHLO�JHVHKHQ�ZHUGHQ��GD�GLH�0HVVXQJHQ�VWDQGDUGLVLHUW� LQ�Q�FKWHUQHP�=XVWDQG�

HLQH�EHVVHUH�LQWUD� XQG�LQWHULQGLYLGXHOOH�9HUJOHLFKEDUNHLW�HUP|JOLFKHQ�� =X�EHGHQNHQ�LVW�EHL�

GHU�LQWUDYHVLNDOHQ�0HVVXQJ�ZHLWHUKLQ�GHU�P|JOLFKH�(LQIOXVV�YRQ�YRUDQJHJDQJHQHQ�%ODVHQ�

WUDXPDWD��QHXURJHQHQ�%ODVHQHQWOHHUXQJVVW|UXQJHQ��HLQHU�2EVWUXNWLRQ�GHU�XQWHUHQ�+DUQZH�

JH�VRZLH�P|JOLFKHU�3DWKRORJLHQ�LP�%HUHLFK�GHV�%HFNHQV��%DORJK�HW�DO��������&KRSUD�HW�DO��

������

$OWHUQDWLY�]X�XQVHUHU�7HFKQLN�EHVW�QGH�GLH�0|JOLFKNHLW�GHQ�LQWUDSHULWRQHDOHQ 'UXFN�PLW�

WHOV�3DOSDWLRQ�GHU�%DXFKGHFNH�DE]XVFKlW]HQ�E]Z��HLQH�%DXFKGHFNHQSHULPHWULH�GXUFK]XI�K�

UHQ�� 'LHVH� 9HUIDKUHQ� HUZLHVHQ� VLFK� MHGRFK� DOV� VHKU� XQWHUVXFKHUDEKlQJLJ� XQG� LQYDOLGH�

�0DOEUDLQ��������,QVEHVRQGHUH��GD�HLQH�LQWUDSHULWRQHDOH 'UXFNVWHLJHUXQJ�QLFKW�]ZDQJVOlXILJ�

PLW�HLQHP�JHVSDQQWHQ�$EGRPHQ�HLQKHUJHKW��0DOEUDLQ�������&KRSUD�HW�DO���������(LQH�ZHL�

WHUH� QLFKW�LQYDVLYH�0HWKRGH�ZlUH� GLH�0HVVXQJ� �EHU� HLQH� JDVWUDOH� 6RQGH� �0DOEUDLQ� ������

)UHLPDQQ�HW�DO������D���+LHUEHL�LVW�]X�EHGHQNHQ��GDVV�GLH�JHPHVVHQHQ�:HUWH��YHUJOLFKHQ�PLW�

GHU�LQWUDYHVLNDOHQ�0HWKRGH��HLQH�JU|�HUH�$EZHLFKXQJ�]XP�WDWVlFKOLFKHQ�LQWUDSHULWRQHDOHQ

'UXFN�HUJHEHQ��0DOEUDLQ�������&KRSUD�HW�DO���������*HUDGH�LQ�%H]XJ�DXI�HLQ�DEGRPLQHOOHV�

.RPSDUWPHQWV\QGURP� ]HLJWH� VLFK� GLH� LQWUDJDVWUDOH� 'UXFNPHVVXQJ� DOV� XQJHHLJQHW�� GD� VLH�

GD]X�QHLJW�GHQ� LQWUDSHULWRQHDOHQ 'UXFN�]X�XQWHUVFKlW]HQ��'HPHQWVSUHFKHQG�N|QQWHQ�NUL�

WLVFK�KRKH�LQWUDSHULWRQHDOH 'U�FNH��EHUVHKHQ�ZHUGHQ��&KRSUD�HW�DO��������

:HLWHUH� DOWHUQDWLYH�0HVVPHWKRGHQ��ZHOFKH� MHGRFK� DXIJUXQG� LKUHU� NRPSOL]LHUWHQ�+DQGKD�

EXQJ�E]Z��6W|UDQIlOOLJNHLW�QLFKW� LQ�(UZlJXQJ�JH]RJHQ�ZXUGHQ�� VLQG�GLH� UHNWDOH VRZLH�GLH�

LQWUDXWHULQH�0HVVXQJ��0DOEUDLQ�������

:LU�NRQWUROOLHUWHQ�XQVHUH�0HVVZHUWH�VHOEVW��LQGHP�ZLU�GLH�JOHLFKH�0HVVXQJ�DQ�HLQHP�3XQNW�

���FP�XQWHUKDOE�GHV�SULPlUHQ�0HVVSXQNWHV��;LSKRLG�E]Z��%DXFKQDEHO��ZLHGHUKROWHQ��(QW�

VSUHFKHQG�ZDU�HLQH�(UK|KXQJ�GHU�]XYRU�JHPHVVHQHQ�:HUWH�XP���� FP+�2�]X�HUZDUWHQ�



� 'LVNXVVLRQ ��

8QVHUH�0HVVXQJHQ�HUZLHVHQ�VLFK�DOV�YDOLGH��ZHLO�GLH�JHPHVVHQHQ�'UXFNXQWHUVFKLHGH�PLW�����

������FP+�2�OLHJHQG�XQG�������������FP+�2�VWHKHQG�GHU�+|KHQGLIIHUHQ]�]XP�SULPlUHQ�

0HVVSXQNW�LQ�FP�HQWVSUHFKHQ��7DEHOOH����

��� /LPLWDWLRQHQ�GHU�6WXGLH

8QVHUH� 6WXGLH� XPIDVVW� PLW� LQVJHVDPW� ��� 3DWLHQWHQ� HLQ� UHODWLY� NOHLQHV� 3DWLHQWHQNROOHNWLY��

+LHUEHL�ZLUG�MHGRFK�HLQ�DXVJHZRJHQHV�*HVFKOHFKWHUYHUKlOWQLV�PLW����0lQQHUQ ������XQG�

��� )UDXHQ� ������ DEJHELOGHW�� VRZLH� 3DWLHQWHQ� XQWHUVFKLHGOLFKHQ� $OWHUV�� XQWHUVFKLHGOLFKHU�

*U|�H�XQG�XQWHUVFKLHGOLFKHQ�*HZLFKWV� �7DEHOOH�����%HU�FNVLFKWLJW ZHUGHQ�PXVV��GDVV� LQ�

QHUKDOE�GHU�6WXGLH�NHLQH�.LQGHU�XQWHUVXFKW�ZXUGHQ�� VRGDVV�GLH�0|JOLFKNHLW�EHVWHKW��GDVV�

DOWHUVDEKlQJLJH�8QWHUVFKLHGH�YRUOLHJHQ��GLH�ZLU�PLW�XQVHUHU�6WXGLH�QLFKW�HUIDVVHQ�NRQQWHQ��

1RFK� GD]X� KDEHQ� ZLU� GLH� 6WXGLH� GXUFK� GHQ�$XVVFKOXVV� YRQ� 3DWLHQWHQ�PLW� DEGRPLQDOHQ�

9RURSHUDWLRQHQ LQ� GHQ� YHUJDQJHQHQ� ��� -DKUHQ DXI� 3DWLHQWHQ�PLW� YHUPXWOLFK� ÅQRUPDOHQ´�

LQWUDSHULWRQHDOHQ 9HUKlOWQLVVHQ� EHVFKUlQNW�� 'LH� (UJHEQLVVH� VLQG� VRPLW� P|JOLFKHUZHLVH�

QLFKW�DXI�3DWLHQWHQ�QDFK�FKLUXUJLVFKHQ�(LQJULIIHQ�GHV�%DXFKUDXPHV�RGHU�PLW�DQGHUHQ�DE�

GRPLQDOHQ�3DWKRORJLHQ RKQH�5HVWLWXWLR� DG� LQWUHJUXP �EHUWUDJEDU��9RUKHULJH�6WXGLHQ�ZHL�

VHQ� GLHVEH]�JOLFK� H[SOL]LW� DXI� HLQHQ� (LQIOXVV� DEGRPLQDO�FKLUXUJLVFKHU� (LQJULIIH� DXI� GHQ�

LQWUDSHULWRQHDOHQ 'UXFN�KLQ��6DQFKH]�HW�DO���������

(LQH�ZHLWHUH�/LPLWDWLRQ�HUJLEW�VLFK�GXUFK�GLH�'XUFKI�KUXQJ�XQVHUHU�6WXGLH�DQ�PLW�%OLFN�DXI�

LKUHQ�LQWUDNUDQLHOOHQ�'UXFN�JHVXQGHQ�3UREDQGHQ��'DKHU�ZDU�HV�XQV�ZHGHU�P|JOLFK��LQYDVL�

YH�0HVVXQJHQ�GHV�LQWUDSHULWRQHDOHQ 'UXFNHV�GXUFK]XI�KUHQ��QRFK�PLWWHOV�LQYDVLYHU�7HFK�

QLN�GHQ� LQWUDNUDQLHOOHQ�'UXFN�]X�EHVWLPPHQ�XQG�HYHQWXHOO�HEHQIDOOV�PLW�GHP� LQWUDSHULWR�

QHDOHQ 'UXFN�]X�NRUUHOLHUHQ��'LHVH�LQYDVLYHQ�9HUIDKUHQ�VROOWHQ�QLFKW�DOOHLQ�]X�6WXGLHQ]ZH�

FNHQ�GXUFKJHI�KUW�ZHUGHQ��+LHU]X�EHG�UIH�HV�GHPQDFK�HLQHV�DQGHUHQ�3DWLHQWHQNROOHNWLYV��

EHL�ZHOFKHP�HLQH�PHGL]LQLVFKH�,QGLNDWLRQ�]XU�hEHUZDFKXQJ GHV�LQWUDNUDQLHOOHQ�E]Z��LQWUD�

SHULWRQHDOHQ 'UXFNHV� EHVWHKW�� (EHQ� GLHVH� 3DWLHQWHQ� VLQG� XQWHU� 8PVWlQGHQ� MHGRFK� QLFKW�

DXVUHLFKHQG�PRELO��XP�GLH�0HVVXQJHQ�LQ�XQWHUVFKLHGOLFKHQ�.|USHUSRVLWLRQHQ�GXUFKI�KUHQ�

]X� N|QQHQ��(LQH�$XVVDJH� ]XP�=XVDPPHQKDQJ� ]ZLVFKHQ� ,&3�XQG� ,33� LQ� YHUVFKLHGHQHQ�

3RVLWLRQHQ�ZlUH�DOVR�Z�QVFKHQVZHUW��ZDU�DEHU�DXV�GHQ�JHQDQQWHQ�*U�QGHQ�QLFKW�]X�UHDOL�

VLHUHQ�

��� 6FKOXVVIROJHUXQJ

$XFK�ZHQQ�GLH�6KXQWWKHUDSLH�HLQ�VLFKHUHV�9HUIDKUHQ�GDUVWHOOW�XQG�LP�$OOWDJ�GHU�1HXURFKL�

UXUJLH�EHUHLWV�DOV�5RXWLQH�EH]HLFKQHW�ZHUGHQ�NDQQ��N|QQHQ�GLH�RSHUDWLRQVEHGLQJWHQ�5LVLNHQ�



� 'LVNXVVLRQ ��

XQG�3UREOHPH�ELVKHU�QLFKW�YROOVWlQGLJ�NRQWUROOLHUW�ZHUGHQ��9RU�DOOHP�GLH�hEHU� XQG�8QWHU�

GUDLQDJH� GXUFK� YHQWULNXORSHULWRQHDOH� 6KXQWV� VLQG� QRFK� UHODWLY� KlXILJH� XQG� SRWHQWLHOO� JH�

IlKUOLFKH�.RPSOLNDWLRQHQ��ZHOFKH�DXI�%DVLV�GHV�DNWXHOOHQ�:LVVHQVVWDQGHV�QLFKW�]XYHUOlVVLJ�

YHUKLQGHUW�ZHUGHQ�N|QQHQ��1DFKGHP�GDV�RSHUDWLYH�9HUIDKUHQ�GHU�YHQWULNXORSHULWRQHDOHQ�

6KXQWV�VLFK�LQ�GHQ�YHUJDQJHQHQ�-DKUHQ�QLFKW�JUDYLHUHQG�YHUlQGHUW�KDW��JDE�HV�]XQHKPHQG�

%HP�KXQJHQ�QHXH�9HQWLOV\VWHPH�]X�HQWZLFNHOQ��XP�GHU�JHQDQQWHQ�3UREOHPDWLN�HQWJHJHQ�

]XZLUNHQ�� %HVRQGHUV� GLH� SRVLWLRQVEHGLQJWH� hEHUGUDLQDJH� NRQQWH� GXUFK� GHQ� (LQVDW]� YRQ�

*UDYLWDWLRQVYHQWLOHQ�E]Z��$QWL�6LSKRQ�(LQKHLWHQ�EHGHXWHQG�UHGX]LHUW�ZHUGHQ��&KDSPDQ�HW�

DO�� ������ .LHIHU� HW� DO�� ������ =HPDFN� XQG� 5RPQHU� ������ /HH� HW� DO�� ������ )UHLPDQQ� XQG�

6SUXQJ�������:HLQ]LHUO�HW�DO��������/HPFNH�HW�DO��������)UHLPDQQ�HW�DO������E��)UHLPDQQ�HW�

DO������E��%R]KNRY�HW�DO��������

0LW� GHU� DNWXHOOHQ� 6WXGLH� KDEHQ�ZLU� GDV� =LHO� YHUIROJW�� GHQ� LQWULQVLVFKHQ� LQWUDSHULWRQHDOHQ

'UXFN DXFK LQ�$EKlQJLJNHLW�YRP�K\GURVWDWLVFKHQ�'UXFN�LP�6KXQW�6\VWHP��6LSKRQ�(IIHNW��

GDU]XVWHOOHQ�� ZHVKDOE� GLH� 0HVVXQJHQ� LQ� YHUVFKLHGHQHQ� .|USHUSRVLWLRQHQ� GXUFKJHI�KUW�

ZXUGHQ��:LH�DXIJUXQG�WLHUH[SHULPHQWHOOHU�9RUDUEHLWHQ�HUZDUWHW��NRQQWHQ�ZLU�GDEHL�VLJQLIL�

NDQWH� 8QWHUVFKLHGH� GHU� LQWUDSHULWRQHDOHQ 'U�FNH� LP� 6WHKHQ� XQG� LP� /LHJHQ� IHVWVWHOOHQ�

�)UHLPDQQ�HW� DO�� ����E�� (LQH�.RUUHODWLRQ PLW� DOOJHPHLQHQ�3DWLHQWHQPD�HQ NRQQWH�HEHQ�

IDOOV�JH]HLJW�ZHUGHQ��'DPLW�LVW�GLH�0|JOLFKNHLW�JHJHEHQ��DQKDQG�GLHVHU�'DWHQ�GLH�]XN�QIWL�

JH� 6KXQWWKHUDSLH� QRFK� JH]LHOWHU� LQGLYLGXHOO� DQ]XSDVVHQ�� XP�P|JOLFKH�hEHU� RGHU�8QWHU�

GUDLQDJHNRPSOLNDWLRQHQ�]X�YHUPHLGHQ�

8QVHUH� (UJHEQLVVH� EHVWlWLJHQ�� GDVV� HLQ� LQWULQVLVFKHU� LQWUDSHULWRQHDOHU 'UXFN� EHL�PRELOHQ�

3DWLHQWHQ�H[LVWLHUW��'DEHL�OLHJHQ�NHLQH�JHVFKOHFKWVVSH]LILVFKHQ�8QWHUVFKLHGH�YRU��

'LH�0HVVXQJ� LQ�XQWHUVFKLHGOLFKHQ�.|USHUSRVLWLRQHQ�DQ�PRELOHQ�3DWLHQWHQ KDW�HLQH�VWDUNH�

NOLQLVFKH�5HOHYDQ]��6LH�VSLHJHOW�GLH�DOOWlJOLFKHQ�%HODVWXQJHQ�HLQHV�6KXQW�6\VWHPV�YHUEHVVHUW�

ZLGHU��]XPDO�GLH�.RPSOLNDWLRQ�GHU�hEHUGUDLQDJH�YRU�DOOHP�EHLP�:HFKVHO�GHU�.|USHUSRVL�

WLRQ�SURYR]LHUW�ZLUG��+LUVFK�HW�DO��������$VFKRII�HW�DO������� &]RVQ\ND�HW�DO��������.lVWQHU�

HW�DO��������5RV�HW�DO���������'LH�(UJHEQLVVH�N|QQHQ�VRPLW�JHUDGH�I�U�6KXQW�3DWLHQWHQ�LP�

$OOWDJ� YRQ� JUR�HU�%HGHXWXQJ� VHLQ��(EHQVR� N|QQHQ� VLH� LP� NOLQLVFKHQ�$OOWDJ� GLH�$XVZDKO�

HLQHV� LQGLYLGXHOO� JHHLJQHWHQ� 9HQWLOV\VWHPV� XQG� 9HQWLO|IIQXQJVGUXFNV� HUOHLFKWHUQ�

�6DKXTXLOOR�HW�DO��������/HPFNH�HW�DO��������0HLHU�HW�DO��������'LHVQHU�HW�DO��������



� =XVDPPHQIDVVXQJ ��

� =XVDPPHQIDVVXQJ

'HU� LQWUDSHULWRQHDOH� 'UXFN� GLHQW� DOV� *HJHQNUDIW� EHL� GHU� 'UDLQDJH� GHV� /LTXRU�

FHUHEURVSLQDOLV� DXV� GHQ� /LTXRUUlXPHQ� LQV� 3HULWRQHXP�� ZLH� HV� EHL� GHU� $QODJH�

YHQWULNXORSHULWRQHDOHU� 6KXQWV� HUIROJW�� $XV� WLHUH[SHULPHQWHOOHQ� 6WXGLHQ� OlVVW� VLFK� DEOHLWHQ��

GDVV� HV� VLFK� GDEHL� XP� HLQHQ� LQWULQVLVFKHQ� LQWUDSHULWRQHDOHQ� 'UXFN� KDQGHOW�� ZHOFKHU� GHQ�

K\GURVWDWLVFKHQ�'UXFN��EHUVWHLJW��%LVKHU�ODJHQ�MHGRFK�NHLQH�'DWHQ�EH]�JOLFK�GHV�LQWUDSHUL�

WRQHDOHQ�'UXFNV�PRELOHU�3DWHLQWHQ� YRU��ZHOFKH� HLJHQWOLFK� YRQ�KRKHU�5HOHYDQ]� EH]�JOLFK�

GHU�6KXQWWKHUDSLH�VLQG�

,P�5DKPHQ�GHU�6WXGLH�HUIROJWH�GLH�0HVVXQJ�GHV�LQWUDSHULWRQHDOHQ�'UXFNV�LQGLUHNW��EHU�GHQ�

%ODVHQGUXFN�DQ�PRELOHQ�3DWLHQWHQ��'LH�0HVVXQJHQ�HUIROJWHQ�VRZRKO�LQ�OLHJHQGHU DOV�DXFK�

LQ�VWHKHQGHU�.|USHUSRVLWLRQ�DQ�GHU�MHZHLOV�DQJHQRPPHQHQ�K|FKVWHQ�6WHOOH�GHU�%DXFKK|KOH�

�%DXFKQDEHO�E]Z��;LSKRLG���'LH�JHPHVVHQHQ�:HUWH�ZXUGHQ�LP�$QVFKOXVV�PLW�DOOJHPHLQHQ�

.|USHUPD�HQ�NRUUHOLHUW�

,Q�GLH�6WXGLH�ZDUHQ�LQVJHVDPW����3DWLHQWHQ�����PlQQOLFK�����ZHLEOLFK��HLQJHVFKORVVHQ��'HU�

NRUULJLHUWH�GXUFKVFKQLWWOLFKH�LQWUDSHULWRQHDOH�'UXFN�LQ�OLHJHQGHU�.|USHUSRVLWLRQ�ODJ�EHL�����

��������FP+�2��ZRKLQJHJHQ�VLFK�LP�6WHKHQ�HLQ�GXUFKVFKQLWWOLFKHU�LQWUDSHULWRQHDOHU�'UXFN�

YRQ�������������FP+�2�HUJDE��S ����������(LQH�VLJQLILNDQWH�SRVLWLYH�.RUUHODWLRQ�IDQG�VLFK�

]ZLVFKHQ� %0,� XQG� GHP� LQWUDSHULWRQHDOHQ�'UXFN� LQ� OLHJHQGHU� .|USHUSRVLWLRQ� �5 � ������

VRZLH�]ZLVFKHQ�GHP�%DXFKXPIDQJ�XQG�GHP�LQWUDSHULWRQHDOHQ�'UXFN�LP�/LHJHQ��5 �������

8QVHUH�(UJHEQLVVH�]HLJHQ�HLQHQ�LQWULQVLVFKHQ�LQWUDSHULWRQHDOHQ�'UXFN�EHL�PRELOHQ�3DWLHQ�

WHQ�� ZHOFKHU� GHQ� K\GURVWDWLVFKHQ� LQWUDSHULWRQHDOHQ� 'UXFN� �EHUVWHLJW�� 'HPHQWVSUHFKHQG�

ZLUNW� GLHVHU� LQWUDSHULWRQHDOH� 'UXFN� DOV� XQDEKlQJLJH� 9DULDEOH� GHU� 'UDLQDJH� GHV� /LTXRU�

FHUHEURVSLQDOLV EHL� YHQWULNXORSHULWRQHDOHQ� 6KXQWV LQ� GLH� %DXFKK|KOH� HQWJHJHQ�� (V� ODVVHQ�

VLFK�.RUUHODWLRQHQ�I�U�GHQ�LQWULQVLVFKHQ�LQWUDSHULWRQHDOHQ�'UXFN�PLW�DOOJHPHLQHQ�.|USHU�

PD�HQ�QDFKZHLVHQ�



� /LWHUDWXUYHU]HLFKQLV ��

� /LWHUDWXUYHU]HLFKQLV

$GDPV�5'��)LVKHU�&0��+DNLP�6��2MHPDQQ�5*��6ZHHW�:+���������6\PSWRPDWLF�2FFXOW�

+\GURFHSKDOXV�ZLWK�1RUPDO�&HUHEURVSLQDO�)OXLG�3UHVVXUH��1�(QJO�-�0HG������

���²���

$GLJXQ�22��%KLPML�66��$QDWRP\��&HUHEURVSLQDO�)OXLG��LQ��6WDW3HDUOV��6WDW3HDUOV�3XEOLVKLQJ��

7UHDVXUH�,VODQG��)/��������'RZQORDG�YRQ�

KWWSV���ZZZ�QFEL�QOP�QLK�JRY�ERRNV�1%.���������=XJULII�DP�������������
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