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7HLOHUJHEQLVVH�GHU�YRUOLHJHQGHQ�$UEHLW�ZXUGHQ�YHU|IIHQWOLFKW�LQ�

6WUREDFK�7��$QWRQHQNR�'��6FKLQGOHU�7��)O|HO�$��6FKXEHUW�7��������0RGXODWLRQ�RI�H[HFXWLYH�

FRQWURO�LQ�WKH�WDVN�VZLWFKLQJ�SDUDGLJP�ZLWK�WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ��W'&6���

-RXUQDO�RI�3V\FKRSK\VLRORJ\������±��

(LQH�GHWDLOOLHUWH�%HVFKUHLEXQJ�GHV�%HLWUDJV�GHU�$XWRULQ�DQ�GHU�HUIROJWHQ�3XEOLNDWLRQ�VLQG�GHU�

$QWHLOVHUNOlUXQJ ]X�HQWQHKPHQ��VLHKH�6HLWH�����



,,,

ͳ ������������������

$EN�U]XQJVYHU]HLFKQLV ������������������������������������������������������������������������������������������������������������9,

$EELOGXQJVYHU]HLFKQLV ���������������������������������������������������������������������������������������������������������� 9,,,

7DEHOOHQYHU]HLFKQLV������������������������������������������������������������������������������������������������������������������,;

=XVDPPHQIDVVXQJ ��������������������������������������������������������������������������������������������������������������������� ;

$EVWUDFW ���������������������������������������������������������������������������������������������������������������������������������� ;,,

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

��� (LQI�KUXQJ�LQ�GLH�7KHPDWLN�����������������������������������������������������������������������������������������������

��� ([HNXWLYH�)XQNWLRQHQ��������������������������������������������������������������������������������������������������������

����� 0RGHOOH�H[HNXWLYHU�)XQNWLRQHQ����������������������������������������������������������������������������������

����� '\VIXQNWLRQHQ�GHU�NRJQLWLYHQ�)OH[LELOLWlW�QDFK�)URQWDOKLUQVFKlGLJXQJ��������������������

��� 'DV�$XIJDEHQZHFKVHOSDUDGLJPD���������������������������������������������������������������������������������������

����� 7KHRUHWLVFKH�(UNOlUXQJHQ�GHU�0L[NRVWHQ ������������������������������������������������������������������

����� 7KHRUHWLVFKH�(UNOlUXQJHQ�GHU�:HFKVHONRVWHQ ����������������������������������������������������������

���� $QDWRPLVFKH�*UXQGODJHQ �������������������������������������������������������������������������������������������������

������ $XIJDEHQZHFKVHO�LP�ODWHUDOHQ�SUlIURQWDOHQ�.RUWH[��O3)&���������������������������������������

��� 7UDQVNUDQLHOOH�*OHLFKVWURPVWLPXODWLRQ��W'&6�����������������������������������������������������������������

����� :LUNPHFKDQLVPXV �����������������������������������������������������������������������������������������������������

����� .OLQLVFKH�(IIHNWH �������������������������������������������������������������������������������������������������������

����� (LQIOXVV�DXI�NRJQLWLYH�)XQNWLRQHQ ����������������������������������������������������������������������������

��� )UDJHVWHOOXQJ�GHU�YRUOLHJHQGHQ�6WXGLH �����������������������������������������������������������������������������

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

��� .ULWHULHQ�GHU�3UREDQGHQUHNUXWLHUXQJ��������������������������������������������������������������������������������

��� 6WXGLHQGHVLJQ��������������������������������������������������������������������������������������������������������������������

����� ([SHULPHQWHOOHU�$EODXI ���������������������������������������������������������������������������������������������

����� 0HWKRGHQ�GHU�([SHULPHQWDOSKDVH �����������������������������������������������������������������������������

����� 9HUVXFKVDXIEDX�XQG�3UR]HGXU�GHU�([SHULPHQWDOSKDVH ���������������������������������������������
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��� )UDJHE|JHQ �����������������������������������������������������������������������������������������������������������������������

����� (GLQEXUJK�+lQGLJNHLWVLQYHQWDU���������������������������������������������������������������������������������

����� (UIDVVXQJ�GHU�6WLPPXQJ �������������������������������������������������������������������������������������������

����� 1HEHQZLUNXQJHQ�GHU�W'&6 ���������������������������������������������������������������������������������������

��� 1HXURSV\FKRORJLVFKH�7HVWEDWWHULH������������������������������������������������������������������������������������

����� 'HU�$XIPHUNVDPNHLWV�%HODVWXQJV�7HVW��7HVW�G�� �����������������������������������������������������

����� =DKOHQQDFKVSUHFKHQ ��������������������������������������������������������������������������������������������������

��� 6WDWLVWLVFKH�$XVZHUWXQJHQ������������������������������������������������������������������������������������������������

����� $QDO\VH�GHU�([SHULPHQWDOSKDVH ��������������������������������������������������������������������������������

����� $XVZHUWXQJ�GHU�)UDJHE|JHQ�XQG�GHU�QHXURSV\FKRORJLVFKHQ�7HVWEDWWHULH����������������

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

��� &KDUDNWHULVNWLND�GHU�6WLFKSUREH ���������������������������������������������������������������������������������������

����� $XIPHUNVDPNHLWV�%HODVWXQJV�7HVW ���������������������������������������������������������������������������

��� (UJHEQLVVH�GHU�([SHULPHQWDOSKDVH �����������������������������������������������������������������������������������

����� 5HDNWLRQV]HLWHQ ���������������������������������������������������������������������������������������������������������

����� )HKOHUUDWHQ�����������������������������������������������������������������������������������������������������������������

��� ,QWHUYHQWLRQVJUXSSHQ�LP�,QQHUVXEMHNWYHUJOHLFK ���������������������������������������������������������������

����� =DKOHQQDFKVSUHFKHQ ��������������������������������������������������������������������������������������������������

����� (IIHNWH�GHU�W'&6�DXI�GLH�6WLPPXQJ��������������������������������������������������������������������������

����� 1HEHQZLUNXQJHQ�GHU�W'&6 ���������������������������������������������������������������������������������������

����� 9HUEOLQGXQJ���������������������������������������������������������������������������������������������������������������

��� 7UDLQLQJVHIIHNW������������������������������������������������������������������������������������������������������������������

����� 5HDNWLRQV]HLW �������������������������������������������������������������������������������������������������������������

����� )HKOHUUDWH�������������������������������������������������������������������������������������������������������������������

����� ,QWHUYHQWLRQVJUXSSHQ�LP�=ZLVFKHQVXEMHNWYHUJOHLFK�GHU�HUVWHQ�6LW]XQJ�������������������

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

��� =HQWUDOH�(UJHEQLVVH ����������������������������������������������������������������������������������������������������������
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��� $EZHVHQKHLW�YRQ�W'&6�LQGX]LHUWHQ�(IIHNWHQ�LP�,QQHUVXEMHNWYHUJOHLFK �������������������������

��� 7UDLQLQJVHIIHNW������������������������������������������������������������������������������������������������������������������

��� 9HUEHVVHUWH�H[HNXWLYH�$UEHLWVJHGlFKWQLVOHLVWXQJ�GXUFK�DW'&6�LP�

=ZLVFKHQVXEMHNWYHUJOHLFK �����������������������������������������������������������������������������������������������������������

��� ,)-�� HLQ�LQ�$XIJDEHQZHFKVHOSUR]HVVH�LQYROYLHUWHV�+LUQDUHDO"����������������������������������������

��� W'&6�DOV�WKHUDSHXWLVFKH�2SWLRQ�EHL�'\VIXQNWLRQHQ�GHU�$UEHLWVJHGlFKWQLVOHLVWXQJHQ"���

��� $QVDW]SXQNWH�]XU�2SWLPLHUXQJ�GHU�6WLPXODWLRQVHIIHNWH ��������������������������������������������������

����� 0RGXODWLRQ�GHU�6WLPXODWLRQVSDUDPHWHU ���������������������������������������������������������������������

����� ,QWHULQGLYLGXHOOH�9DULDQ]�GHU�W'&6�(IIHNWH ��������������������������������������������������������������

����� $QZHQGXQJ�]HQWUDO�ZLUNVDPHU�3KDUPDND�����������������������������������������������������������������

����� .RPELQDWLRQ�DXV�NRJQLWLYHP�7UDLQLQJ�XQG�W'&6�����������������������������������������������������

��� 0HWKRGHQNULWLVFKH�hEHUOHJXQJHQ�������������������������������������������������������������������������������������

����� 6WXGLHQGHVLJQ ������������������������������������������������������������������������������������������������������������

����� 6WlUNHQ�XQG�6FKZlFKHQ�GHU�W'&6�����������������������������������������������������������������������������

����� hEHUWUDJEDUNHLW����������������������������������������������������������������������������������������������������������

��� 6FKOXVVIROJHUXQJ�XQG�$XVEOLFN ����������������������������������������������������������������������������������������

� /LWHUDWXU ���������������������������������������������������������������������������������������������������������������������������� ��

(LGHVVWDWWOLFKH�9HUVLFKHUXQJ ���������������������������������������������������������������������������������������������������� ��

$QWHLOVHUNOlUXQJ�DQ�HUIROJWHU�3XEOLNDWLRQ �������������������������������������������������������������������������������� ��

/HEHQVODXI �������������������������������������������������������������������������������������������������������������������������������� ��

3XEOLNDWLRQVOLVWH ��������������������������������������������������������������������������������������������������������������������� ���

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

$QKDQJ ����������������������������������������������������������������������������������������������������������������������������������� ���

$QKDQJ�$�� 3LORWVWXGLH ���������������������������������������������������������������������������������������������������������������
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���ò�����������������

$129$ HQJO� DQDO\VLV�RI�YDULDQFH

$129$50 HQJO� UHSHDWHG�PHDVXUHV�$129$

DW'&6 DQRGDOH��REHUIOlFKHQSRVLWLYH��W'&6

FW'&6 NDWKRGDOH �REHUIOlFKHQQHJDWLYH��W'&6

HW�DO� ODW� XQG�DQGHUH

) )UHLKHLWVJUDGH

I057 IXQNWLRQHOOH�0DJQHWUHVRQDQ]WRPRJUDSKLH

I1,56 IXQNWLRQHOOH�1DKLQIUDURWVSHNWURVNRSLH

,)- HQJO� LQIHULRU�IURQWDO�MXQFWLRQ

,QKLELWLRQ +HPPXQJ�YRUKHUUVFKHQGHU�$QWZRUWWHQGHQ]HQ

O3)& HQJO� ODWHUDO�SUHIURQWDO�FRUWH[

/6'� HQJO��)LVKHU
V�OHDVW�VLJQLILFDQW�GLIIHUHQFH

P 0LWWHOZHUW

P$ 0LOOLDPSHUH��0D�HLQKHLW�I�U�6WURPVWlUNH

0(3 PRWRULVFK�HYR]LHUWH�3RWHQWLDOH

0L[NRVWHQ /HLVWXQJ�GHU�:LHGHUKROXQJV� YHUVXV�(LQ]HOGXUFKJlQJH

056 0DJQHWUHVRQDQ]VSHNWURVNRSLH

PV 0LOOLVHNXQGHQ��0D�HLQKHLW�I�U�=HLW

Șð SDUWLHOOHV�(WD�4XDGUDW�

Q 6WLFKSUREHQJU|�H

RIIOLQH�W'&6 9HUDEUHLFKXQJ�GHU�W'&6�YRU�GHU�$XIJDEHQGXUFKI�KUXQJ

RQOLQH�W'&6 9HUDEUHLFKXQJ�GHU�W'&6�ZlKUHQG�GHU�$XIJDEHQGXUFKI�KUXQJ�

S ,UUWXPVZDKUVFKHLQOLFKNHLW

3$1$6 HQJO� 3RVLWLYH�DQG�1HJDWLYH�$IIHFW�6FDOHV

3(7 3RVLWURQHQ�(PLVVLRQV�7RPRJUDSKLH

3)& HQJO� SUHIURQWDO�FRUWH[

57 HQJO� UHDFWLRQ�WLPH

6' HQJO� VWDQGDUG�GHYLDWLRQ

6( HQJO��VWDQGDUG�HUURU

VKDP�W'&6 3ODFHERVWLPXODWLRQ

6KLIWLQJ� :HFKVHOQ�]ZLVFKHQ�PHKUHUHQ�$XIJDEHQ



9,,

6366 HQJO� 6WDWLVWLFDO�3DFNDJH�IRU�6RFLDO�6FLHQFHV

W'&6 HQJO� WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ

706 HQJO� WUDQVFUDQLDO�PDJQHWLF�VWLPXODWLRQ

8SGDWLQJ $NWXDOLVLHUXQJ�XQG�hEHUZDFKXQJ�GHU�$UEHLWVJHGlFKWQLVLQKDOWH

9$06� HQJO��9LVXDO�$QDORJ�0RRG�6FDOHV

YJO� YHUJOHLFKH

:HFKVHONRVWHQ /HLVWXQJ�GHU�:HFKVHO� YHUVXV�:LHGHUKROXQJVGXUFKJlQJH

]�%� ]XP�%HLVSLHO
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���/>�hE'�ϭ͗ ��^��Z��/d^'��	�,dE/^DK��>>͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϯ

���/>�hE'�Ϯ͗ �E�dKD/^�,��>K<�>/^�d/KE���^�>/E<�E�/E&�Z/KZͲ&ZKEd�>�E�<Z�h�hE'^�Z��>^ ;/&:Ϳ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϯ

���/>�hE'�ϯ͗ DK�h>�d/KE���Z��y�/d��/>/d	d��hZ�,�'>�/�,^dZKD^d/Dh>�d/KE�;d��^Ϳ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϲ

���/>�hE'�ϰ͗�E,�>d�E�� �ZZ�'��Z<�/d^s�Z	E��ZhE'�E �hZ�,��d��^ m��Z���D�WZ/D	Z�DKdKZ/^�,�E�<KZd�y͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϲ

���/>�hE'�ϱ͗ ^�,�D�d/^�,����Z^d�>>hE'���^�^dh�/�E��>�h&�^ /E���E�^/d�hE'�E�ϭ͕ Ϯ hE��ϯ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘Ϯϳ

���/>�hE'�ϲ͗ �y�DW>�Z/^�,��'$567(//81* �/E�^�^d/Dh>h^W��Z^���^��h&'���Et��,�>W�Z��/'D�^ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϯϭ
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+,17(5*581'� ,P� DOOWlJOLFKHQ� /HEHQ� HUIRUGHUW� HLQ� VLWXDWLRQDQJHSDVVWHV�� ]LHOI�KUHQGHV�

9HUKDOWHQ� HLQHQ� VWlQGLJHQ� :HFKVHO� ]ZLVFKHQ� YHUVFKLHGHQHQ� +DQGOXQJHQ�� ,Q� GHU� 3V\FKRORJLH�

ZHUGHQ� GLH� LQ� GLHVH� :HFKVHO� LQYROYLHUWHQ� H[HNXWLYHQ� 3UR]HVVH� PLWWHOV� GHV�

$XIJDEHQZHFKVHOSDUDGLJPDV� XQWHUVXFKW�� ,Q� GLHVHP� 3DUDGLJPD� EHDUEHLWHQ� 9HUVXFKVSHUVRQHQ�

PHKUHUH�XQWHUVFKLHGOLFKH�$XIJDEHQ�QDFKHLQDQGHU� �0RQVHOO��������%LOGJHEXQJVVWXGLHQ�NRQQWHQ�

QDFKZHLVHQ��GDVV�GLH�'XUFKI�KUXQJ�GHV�3DUDGLJPDV�PLW�HLQHU�NRUWLNDOHQ�$NWLYLWlWVVWHLJHUXQJ�GHV�

OLQNHQ� LQIHULRU�IURQWDOHQ� .UHX]XQJVDUHDOV� �LQIHULRU� IURQWDO� MXQFWLRQ�� ,)-�� HLQKHUJHKW�� GDV� LP�

ODWHUDOHQ� SUlIURQWDOHQ� .RUWH[� OLHJW� �%UDVV� HW� DO�� ������� %LVODQJ� LVW� MHGRFK� XQNODU�� RE� LP�

8PNHKUVFKOXVV�HLQH�9HUlQGHUXQJ�GHU�QHXURQDOHQ�(UUHJEDUNHLW�GHU�,)-�DXFK�PLW�GHU�EHKDYLRUDOHQ�

/HLVWXQJ� LP� $XIJDEHQZHFKVHOSDUDGLJPDV� NRUUHOLHUW�� =XU� (UNXQGXQJ� GLHVHV� NDXVDOHQ�

=XVDPPHQKDQJV�ZXUGH�LQ�GHU�YRUOLHJHQGHQ�$UEHLW�GLH�VRJHQDQQWH�QLFKW�LQYDVLYH�WUDQVNUDQLHOOH�

*OHLFKVWURPVWLPXODWLRQ��WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ��W'&6��HLQJHVHW]W�

0(7+2',.� ,P�5DKPHQ�HLQHU�SODFHERNRQWUROOLHUWHQ�6WXGLH�ZXUGH�GHU�(LQIOXVV�GHU� W'&6�DXI�

H[HNXWLYH� )XQNWLRQHQ� EHL� ��� JHVXQGHQ� 3UREDQGHQ� XQWHUVXFKW� $QKDQG� GHV�

$XIJDEHQZHFKVHOSDUDGLJPDV� ZXUGH� GLH 3HUIRUPDQFH �5HDNWLRQV]HLWHQ� XQG� )HKOHUUDWHQ�� GHU�

(LQ]HO���:LHGHUKROXQJV� XQG�:HFKVHODXIJDEHQ� HUKREHQ��:lKUHQG� GHU� $XIJDEHQGXUFKI�KUXQJ�

ZXUGH� LP� 5DKPHQ� YRQ� GUHL� DXIHLQDQGHUIROJHQGHQ� 6LW]XQJHQ� DQRGDOHU� �DW'&6��� N�F�DWKRGDOHU�

�FW'&6��XQG�VKDP�W'&6��EHU�GHU�OLQNHQ�,)-�DSSOL]LHUW��6WLPXODWLRQVHIIHNWH�DXI�GLH�3HUIRUPDQFH�

ZXUGHQ�MHZHLOV�LQ�PHKUIDNWRULHOOHQ�9DULDQ]DQDO\VHQ�PLW�0HVVZLHGHUKROXQJHQ�HYDOXLHUW��'D�VLFK�

0L[� �/HLVWXQJ�GHU�:LHGHUKROXQJV� YHUVXV�(LQ]HOGXUFKJlQJH��XQG�:HFKVHONRVWHQ��/HLVWXQJ�GHU�

:HFKVHO� YHUVXV� :LHGHUKROXQJVGXUFKJlQJH�� DOV� JHHLJQHWH� 3DUDPHWHU� I�U� H[HNXWLYH�

.RQWUROOPHFKDQLVPHQ� HUZLHVHQ� KDEHQ�� ODJ� GHU� )RNXV� LQVEHVRQGHUH� DXI� GHQ�$XVZLUNXQJHQ� GHU�

W'&6�DXI�GLHVH�.RVWHQ�

(5*(%1,66(�'LH�(UJHEQLVVH�]HLJWHQ��GDVV�NHLQ�LQWUD�LQGLYLGXHOOHU�8QWHUVFKLHG�]ZLVFKHQ�GHQ�

6WLPXODWLRQVEHGLQJXQJHQ� LP�5DKPHQ� DOOHU� 6LW]XQJHQ� DXIWUDW� �S !� ������� $OOHUGLQJV� ]HLJWH� GLH�

*UXSSH�GHU�HUVWHQ�6LW]XQJ��GLH�PLW�DW'&6�VWLPXOLHUW�ZXUGH��K|KHUH�0L[NRVWHQ�LP�9HUJOHLFK�]X�

GHQ�3UREDQGHQ��GLH�PLW�FW'&6��S  �������RGHU�VKDP�W'&6��S  �������VWLPXOLHUW�ZXUGHQ��



;,

6&+/866)2/*(581*�'LH�YRUOLHJHQGH�6WXGLH�OLHIHUW�]ZHL�ZLFKWLJH�(UNHQQWQLVVH��(LQHUVHLWV�

I�KUWH� GLH�PHKUPDOLJH�%HDUEHLWXQJ� GHV�$XIJDEHQZHFKVHOSDUDGLJPDV� �EHU� GLH� H[SHULPHQWHOOHQ�

6LW]XQJHQ� XQDEKlQJLJ� YRQ� GHU� 6WLPXODWLRQVEHGLQJXQJ� ]X� HLQHU� 5HGXNWLRQ� GHU� 0L[� XQG�

:HFKVHONRVWHQ XQG� VRPLW� ]X� HLQHU� 9HUEHVVHUXQJ� GHU� LQYROYLHUWHQ� H[HNXWLYHQ� )XQNWLRQHQ��

$QGHUHUVHLWV�]HLJWH�VLFK��GDVV�RKQH�%HU�FNVLFKWLJXQJ�GHV�7UDLQLQJVHIIHNWHV�DW'&6�EHL�GHU�HUVWHQ�

6LW]XQJ� HLQH� =XQDKPH� GHU� 0L[NRVWHQ� EHZLUNWH�� 'LHV� ZXUGH� EDVLHUHQG� DXI� GHQ� .RVWHQ�

]XJUXQGHOLHJHQGHQ� 7KHRULHQ�� DOV� 5HVXOWDW� HLQHU� YHUEHVVHUWHQ� $UEHLWVJHGlFKWQLVOHLVWXQJ�

LQWHUSUHWLHUW�� 'LH� (UJHEQLVVH� JHEHQ� VRPLW $XIVFKOXVV� �EHU� HLQHQ� OHLVWXQJVVWHLJHUQGHQ� (IIHNW�

VRZRKO�GXUFK�NRJQLWLYHV�7UDLQLQJ�DOV�DXFK�GXUFK�DW'&6�GHU�OLQNHQ�,)-�DXI�GLH�3HUIRUPDQFH�GHV�

$UEHLWVJHGlFKWQLVVHV�� =LHO�ZHLWHUI�KUHQGHU� 6WXGLHQ� VROOWH� GLH�8QWHUVXFKXQJ� GDUVWHOOHQ�� RE� VLFK�

GXUFK� HLQH�.RPELQDWLRQ� EHLGHU�9HUIDKUHQ� GLH� EHREDFKWHWHQ�(IIHNWH� YHUVWlUNHQ� ODVVHQ�� VR� GDVV�

W'&6�EHL�H[HNXWLYHQ�'\VIXQNWLRQHQ�SHUVSHNWLYLVFK�NOLQLVFKH�$QZHQGXQJ�ILQGHQ�NDQQ�



;,,
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%$&.*5281'�(YHU\GD\�OLIH�UHTXLUHV�SHUPDQHQW�VKLIWV�EHWZHHQ�PXOWLSOH DFWLRQV�� ,W� LV�ZHOO�

NQRZQ�WKDW�H[HFXWLYH�IXQFWLRQV�DUH�LQYROYHG�LQ�VXFK�WDVN�VZLWFKLQJ�SURFHVVHV��0RQVHOO��������7R�

WHVW�WKHVH�FRQWURO�PHFKDQLVPV�QHXURSV\FKRORJLFDO�UHVHDUFK�DSSOLHG�WKH�WDVN�VZLWFKLQJ�SDUDGLJP��

LQ� ZKLFK� SDUWLFLSDQWV� DUH� LQVWUXFWHG� WR� VZLWFK EHWZHHQ� GLIIHUHQW FRPSRQHQW WDVNV�� 6HYHUDO�

QHXURLPDJLQJ�VWXGLHV KDYH�VKRZQ WKDW�WDVN�VZLWFKLQJ�LV�DVVRFLDWHG�ZLWK�LQFUHDVHG�DFWLYLW\�LQ�WKH�

OHIW�LQIHULRU�IURQWDO�MXQFWLRQ �,)-��%UDVV�HW�DO���������7KH�H[LVWLQJ OLWHUDWXUH�SURYLGHV�QR FRQFOXVLRQV�

DERXW�WKH�UHYHUVH�UHODWLRQ��'R�GLIIHUHQW�OHYHOV�LQ�,)-�DFWLYLW\�OHDG�WR SHUIRUPDQFH�PRGXODWLRQV�LQ�

WKH� WDVN� VZLWFKLQJ� SDUDGLJP"� 7KH� SUHVHQW� VWXG\� DLPHV WR� JLYH� QRYHO LQVLJKWV� LQWR� WKH� FDXVDO�

DVVRFLDWLRQ� EHWZHHQ� DOWHUDWLRQ� RI� QHXURQDO� DFWLYLW\� DQG� HIILFLHQF\� RI� H[HFXWLYH� IXQFWLRQLQJ� E\�

XVLQJ�WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ��W'&6��DV�LQWHUYHQWLRQ�

0(7+2'6 :H� DVVHVVHG� WKH� HIIHFWV� RI� FRQFRPLWDQW� W'&6� RQ� H[HFXWLYH� IXQFWLRQLQJ� XQGHU�

FRQGLWLRQV�RI�VLQJOH�WDVNV��WDVN�UHSHWLWLRQV��DQG�WDVN�VZLWFKHV�LQ�WKH�WDVN�VZLWFKLQJ�SDUDGLJP��7KLUW\�

KHDOWK\�SDUWLFLSDQWV�UHFHLYHG�DQRGDO��DW'&6���FDWKRGDO��FW'&6�� DQG�VKDP�W'&6�RYHU�WKH�OHIW�,)-�

DFURVV� WKUHH� H[SHULPHQWDO� VHVVLRQV�� 7R� HYDOXDWH� WKH� LPSDFW� RI� VWLPXODWLRQ� RQ� WKH� SHUIRUPDQFH�

�UHDFWLRQ� WLPHV� DQG� HUURU� UDWHV�� ZH� FRQGXFWHG� D� UHSHDWHG� PHDVXUHV� DQDO\VLV� RI� YDULDQFH��

)XUWKHUPRUH��ZH� LQYHVWLJDWHG� WKH� VWLPXODWLRQ� HIIHFWV� RQ�PL[LQJ� FRVWV� �VLQJOH� WDVNV� YHUVXV� WDVN�

UHSHWLWLRQV��DQG�VZLWFKLQJ�FRVWV��WDVN�UHSHWLWLRQV�YHUVXV�WDVN�VZLWFKHV���JLYHQ�WKDW�WKHVH�FRVW�W\SHV�

UHIOHFW�GLIIHUHQW�VHWV�RI�H[HFXWLYH�FRQWURO�PHFKDQLVPV��

5(68/76 7KH�UHVXOWV�VKRZHG�QR�HYLGHQFH�RI�W'&6�LQGXFHG�HIIHFWV�RQ�PL[LQJ�DQG���RU�VZLWFKLQJ�

FRVWV��S !������� :KHQ�FRQGXFWLQJ�VHSDUDWH�DQDO\VLV�RI�WKH�ILUVW�VHVVLRQ�ZH�IRXQG�LQFUHDVHG�PL[LQJ�

FRVWV�LQ�WKH�DW'&6�FRQGLWLRQ�LQ�FRQWUDVW�ZLWK�FW'&6 �S  �������DQG�VKDP��S  ��������

&21&/86,216� 7KH� SUHVHQW� VWXG\� SURYLGHV� WZR� LPSRUWDQW� ILQGLQJV�� WUDLQLQJ� RI� WKH� WDVN�

VZLWFKLQJ�SDUDGLJP�DFURVV�H[SHULPHQWDO�VHVVLRQV��LQGHSHQGHQW�RI�VWLPXODWLRQ�FRQGLWLRQ��UHGXFHV�

WKH�PL[LQJ�DQG�VZLWFKLQJ�FRVWV�DQG�WKXV�LPSURYHV�WKH�LQYROYHG�H[HFXWLYH�IXQFWLRQLQJ��([FOXGLQJ�

WKHVH� SUDFWLFH� HIIHFWV� DW'&6� FDXVHG� DQ� LQFUHDVH� RI�PL[LQJ� FRVWV� LQ� WKH� ILUVW� VHVVLRQ��7KLV�ZDV�

LQWHUSUHWHG�LQ�WKH�FRQWH[W�RI� WDVN�VZLWFKLQJ�WKHRULHV��DW'&6�PD\�IDFLOLWDWH� WKH�HIILFLHQF\�RI� WKH�

ZRUNLQJ� PHPRU\� SHUIRUPDQFH� 7KH� UHVXOWV� JLYH� VRPH� LQGLFDWLRQ� RI� D� SHUIRUPDQFH�HQKDQFLQJ�

HIIHFW�WKURXJK�FRJQLWLYH�WUDLQLQJ�DV�ZHOO�DV�WKURXJK�DW'&6�RI�WKH�OHIW�,)-�RQ�WKH�SHUIRUPDQFH�RI�



;,,,

WKH�ZRUNLQJ�PHPRU\��)XUWKHU�VWXGLHV�VKRXOG�LQYHVWLJDWH�LI�FRPELQLQJ�ERWK�LQWHUYHQWLRQV�HQKDQFHV�

WKH UHSRUWHG�HIIHFWV�VR�WKDW�W'&6�FDQ�EH�XVHG�LQ�FOLQLFDO�DSSURDFKHV�IRU�H[HFXWLYH�G\VIXQFWLRQLQJ�
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ͳǤͳ ����ò���������������������

,Q� XQVHUHP� WlJOLFKHQ� /HEHQ� ZHFKVHOQ� ZLU� RKQH� 0�KH� SHUPDQHQW� ]ZLVFKHQ� YHUVFKLHGHQHQ�

NRJQLWLYHQ�$XIJDEHQ��$OV�%HLVSLHO�VHL�KLHU�GHU�$OOWDJ�DXI�GHU�,QWHQVLYVWDWLRQ�LQ�HLQHP�.UDQNHQKDXV�

EHWUDFKWHW�� (LQ� $U]W� VLW]W� DP� &RPSXWHU� XQG� �EHUSU�IW� GLH� /DERUZHUWH� VHLQHU 3DWLHQWHQ��� 'DV�

7HOHIRQ�NOLQJHOW��GHU�$U]W KHEW�GHQ�+|UHU�DE��(V� LVW�HLQ�$QJHK|ULJHU��GHU��EHU�GHQ�9HUODXI�GHU�

N�U]OLFK�GXUFKJHI�KUWHQ�2SHUDWLRQ�VHLQHV�9DWHUV�LQIRUPLHUW�ZHUGHQ�P|FKWH��'HU�$U]W�VXFKW�GHQ�

2SHUDWLRQVEHULFKW�XQG�JLEW�$XVNXQIW��EHU�GHVVHQ�,QKDOW��3O|W]OLFK�NOLQJHOW�GHU�5HDQLPDWLRQVDODUP��

'HU�$U]W�EHHQGHW�VFKQHOO�GDV�*HVSUlFK�XQG�UHQQW� LQ�GDV�=LPPHU�GHV�%HWURIIHQHQ��:LH� LQ�GHP�

EHVFKULHEHQHQ� %HLVSLHO� HUVLFKWOLFK� ZLUG�� LVW� HLQ� IOH[LEOHU� :HFKVHO� ]ZLVFKHQ� YHUVFKLHGHQHQ�

+DQGOXQJHQ� QRWZHQGLJ�� XP� VLFK VFKQHOO� XQG� DGlTXDW� DQ� HLQH� NRPSOH[H� XQG� VLFK� YHUlQGHUQGH�

8PJHEXQJ� DQ]XSDVVHQ�� (V� ZLUG� DQJHQRPPHQ�� GDVV� LQ� GLHVH� :HFKVHOSUR]HVVH� H[HNXWLYH�

/HLVWXQJHQ�LQYROYLHUW�VLQG��DXIJUXQG�GHUHU�HLQ�]LHOI�KUHQGHV�9HUKDOWHQ��EHUKDXSW�HUVW�P|JOLFK�LVW�

�%UDVV�HW�DO��������)ULHGPDQ�XQG�0L\DNH�������0L\DNH�HW�DO���������,Q�GHQ�1HXURZLVVHQVFKDIWHQ�

ZLUG� GLHVH� NRJQLWLYH� )OH[LELOLWlW� YLHOIDFK� PLW� GHP� VRJHQDQQWHQ� $XIJDEHQZHFKVHOSDUDGLJPD�

HUKREHQ��LQ�GHP�9HUVXFKVSHUVRQHQ�YHUVFKLHGHQH�$XIJDEHQ�DOWHUQLHUHQG�EHDUEHLWHQ��$OOSRUW�HW�DO��

������0RQVHOO� ������5RJHUV� XQG�0RQVHOO� �������0HKUHUH� IXQNWLRQHOOH� ELOGJHEHQGH�9HUIDKUHQ�

NRQQWHQ� QDFKZHLVHQ�� GDVV� GLH� 'XUFKI�KUXQJ� GLHVHU� 3DUDGLJPHQ� PLW� HLQHU� NRUWLNDOHQ�

$NWLYLWlWVVWHLJHUXQJ�GHV�OLQNHQ�LQIHULRU�IURQWDOHQ�.UHX]XQJVDUHDOV��LQIHULRU�IURQWDO�MXQFWLRQ��,)-��

HLQKHUJHKW �%UDVV�XQG�&UDPRQ�������%UDVV�HW�DO��������'HUUIXVV�HW�DO�������� 'LHVH�LP SRVWHULRUHQ�

$QWHLO� GHV� ODWHUDOHQ� SUlIURQWDOHQ�.RUWH[� �ODWHUDO� SUHIURQWDO� FRUWH[�� O3)&�� OLHJHQGH�+LUQUHJLRQ�

VFKHLQW�LQVEHVRQGHUH�I�U�HLQH�HIIL]LHQWH�$XIJDEHQYRUEHUHLWXQJ�UHOHYDQW�]X�VHLQ��%UDVV�XQG�&UDPRQ�

�������'RFK�NRUUHOLHUW�LP�8PNHKUVFKOXVV�HLQH�9HUlQGHUXQJ�GHU�QHXURQDOHQ (UUHJEDUNHLW�GHU�,)-�

DXFK� PLW� GHU� H[HNXWLYHQ� /HLVWXQJ�� ]ZLVFKHQ� PHKUHUHQ� $XIJDEHQ� ZHFKVHOQ� ]X� N|QQHQ"� 'LH�

0|JOLFKNHLW�]XU�(UNXQGXQJ�GLHVHU�)UDJHVWHOOXQJ�ELHWHW�GLH�WUDQVNUDQLHOOH�*OHLFKVWURPVWLPXODWLRQ�

�WUDQVFUDQLDO� GLUHFW� FXUUHQW� VWLPXODWLRQ�� W'&6�� PLWWHOV GHUHU� �EHU� ]ZHL� DQ� GHU� .RSIKDXW�

DQJHEUDFKWHQ�(OHNWURGHQ�NRQWLQXLHUOLFKHU�VFKZDFKHU�*OHLFKVWURP�DSSOL]LHUW�ZLUG �1LWVFKH�HW�DO��

� )�U� HLQH� OHLFKWHUH� /HVEDUNHLW� ZLUG� LQ� GHU� GDUJHERWHQHQ� $UEHLW� GLH� JHZRKQWH� PlQQOLFKH� 6SUDFKIRUP� EHL�
SHUVRQHQEH]RJHQHQ� 6XEVWDQWLYHQ� XQG� 3URQRPHQ� YHUZHQGHW�� 'LHV� VWHOOW� MHGRFK� NHLQH� 'LVNULPLQLHUXQJ� GHV�
ZHLEOLFKHQ�*HVFKOHFKWV�GDU��VRQGHUQ�VROO� LP�6LQQH�GHU�EHVVHUHQ�VSUDFKOLFKHQ�9HUVWlQGOLFKNHLW�GHV�7H[WHV�DOV�
JHVFKOHFKWVQHXWUDO�]X�YHUVWHKHQ�VHLQ�



�

������� 'LHV� I�KUW�]X�HLQHU�0RGXODWLRQ�GHU�.RUWH[DNWLYLWlW��2EHUIOlFKHQSRVLWLYH�DQRGDOH� W'&6�

HUK|KW� GDEHL� GLH� ([]LWDELOLWlW� GHU� 1HXURQHQYHUElQGH� ZlKUHQG� REHUIOlFKHQQHJDWLYH NDWKRGDOH

W'&6� GLHVH� YHUULQJHUW��+LHUGXUFK� N|QQHQ�5�FNVFKO�VVH� DXI� GLH� NDXVDOHQ� =XVDPPHQKlQJH� GHU�

VWLPXOLHUWHQ�+LUQUHJLRQ�XQG�GHU�XQWHUVXFKWHQ�/HLVWXQJ�JH]RJHQ�ZHUGHQ��'DU�EHU�KLQDXV�NDQQ�DXFK�

LQ�PDODGDSWLYH�9RUJlQJH�GHV�*HKLUQV�LQWHUYHQLHUHQG�HLQJHJULIIHQ�ZHUGHQ��$XV�GLHVHP�*UXQG�LVW�

HV�SHUVSHNWLYLVFK�GXUFKDXV�YRUVWHOOEDU��GDVV�W'&6�DXFK�DOV�ZHUWYROOHV�DGMXQNWLYHV�WKHUDSHXWLVFKHV�

9HUIDKUHQ�EHL�'\VIXQNWLRQHQ�GHU�NRJQLWLYHQ�)OH[LELOLWlW�$QZHQGXQJ�ILQGHW��'D�ELV�]XP�KHXWLJHQ�

=HLWSXQNW� ZHQLJ� V\VWHPDWLVFKH� W'&6�6WXGLHQ� ]X� H[HNXWLYHQ� +LUQIXQNWLRQHQ� YRUOLHJHQ�� LVW� HV�

XQHUOlVVOLFK� ]XQlFKVW� EHL� JHVXQGHQ� 3HUVRQHQ� JUXQGOHJHQGH� .HQQWQLVVH� �EHU� GHQ�

:LUNPHFKDQLVPXV GHU *OHLFKVWURPVWLPXODWLRQ ]X�HUODQJHQ� $XV�GLHVHP�*UXQG�XQWHUVXFKWH GLH�

YRUOLHJHQGH�SODFHERNRQWUROOLHUWH�6WXGLH�DQ����MXQJHQ��JHVXQGHQ�3UREDQGHQ�GHQ�(LQIOXVV�GHU�W'&6�

�EHU�GHU�OLQNHQ�,)-�DXI GLH�)lKLJNHLW� ]ZLVFKHQ�]ZHL�$XIJDEHQ�IOH[LEHO�DOWHUQLHUHQ�]X�N|QQHQ��

ͳǤʹ ����������	����������

(LQ 0\VWHULXP� GHU� NRJQLWLYHQ� 3V\FKRORJLH� VWHOOW� QDFK� ZLH� YRU� GDV� .RQ]HSW� GHU� H[HNXWLYHQ�

)XQNWLRQHQ� GDU��%LV� ]XP� MHW]LJHQ�=HLWSXQNW� KDW� VLFK� QRFK� NHLQH� HLQKHLWOLFKH�'HILQLWLRQ� GLHVHU�

)XQNWLRQHQ�GXUFKJHVHW]W�XQG�HV�ILQGHQ�VLFK�LQ�GHU�/LWHUDWXU�HLQH�9LHO]DKO�XQWHUVFKLHGOLFKHU�XQG�

WHLOV� ZLGHUVSU�FKOLFKHU� $XIIDVVXQJHQ� KLQVLFKWOLFK� GHUHQ 6\VWHPDWLN� $XIEDX� XQG�

:LUNPHFKDQLVPXV��)XQDKDVKL�XQG�$QGUHDX ������0L\DNH�HW�DO���������+lXILJ�ZHUGHQ�GLHMHQLJHQ�

NRJQLWLYHQ�3UR]HVVH�]XVDPPHQJHIDVVW��GLH�HLQ�VLWXDWLRQVDQJHSDVVWHV�XQG�]LHOI�KUHQGHV�9HUKDOWHQ�

HUP|JOLFKHQ� �)XQDKDVKL� ������ -XUDGR� XQG�5RVVHOOL� ������� 6LH� VSLHOHQ� LQVEHVRQGHUH� GDQQ� HLQH�

ZLFKWLJH� 5ROOH�� ZHQQ� QLFKW�URXWLQLHUWH� +DQGOXQJHQ� ]XU� %HZlOWLJXQJ� HLQHU� 6LWXDWLRQ� HUIRUGHUW�

ZHUGHQ��'UHFKVOHU��������3HUQHU�XQG�/DQJ������� EHVFKUHLEHQ�VLH�DOV�³SURFHVVHV�UHVSRQVLEOH�IRU�

KLJKHU�OHYHO�DFWLRQ�FRQWURO�WKDW�DUH�QHFHVVDU\�LQ�SDUWLFXODU�IRU�PDLQWDLQLQJ�D�PHQWDOO\�VSHFLILHG�

JRDO�DQG�IRU�EULQJLQJ�LW� WR� IUXLWLRQ�DJDLQVW�GLVWUDFWLQJ�DOWHUQDWLYHV³��3HUQHU�XQG�/DQJ ������6��

����

(LQYHUQHKPHQ�EHVWHKW�GDU�EHU��GDVV�XQWHU�H[HNXWLYHQ�)lKLJNHLWHQ�ÄK|KHUH³�NRJQLWLYH�3UR]HVVH�

YHUVWDQGHQ� ZHUGHQ�� EHL� GHQHQ GHU� SUlIURQWDOH� .RUWH[� �SUHIURQWDO� FRUWH[�� 3)&�� HLQH�

6FKO�VVHOIXQNWLRQ� ]X� �EHUQHKPHQ� VFKHLQW� �%DGGHOH\� ������ )XQDKDVKL� ������ )XQDKDVKL� XQG�

$QGUHDX�������0LOOHU� �������7DWVlFKOLFK�ZXUGHQ� DXFK�GLH� HUVWHQ� HQWVFKHLGHQGHQ�(UNHQQWQLVVH�

�EHU�H[HNXWLYH�)XQNWLRQHQ�DQKDQG�QHXURSV\FKRORJLVFKHU 6WXGLHQ�]X�3DWLHQWHQ�PLW�/lVLRQHQ�GHV�

)URQWDOODSSHQV�JHZRQQHQ��'XQFDQ�HW�DO��������*RGHIUR\�HW�DO��������.LPEHUJ�XQG�)DUDK�������



�

0LOQHU�������6WXVV�XQG�$OH[DQGHU��������%HPHUNHQVZHUWHUZHLVH�ZXUGH�GDEHL�VFKQHOO�HUVLFKWOLFK��

GDVV�HLQH�/lVLRQ�GHV�3)&�PLW�VFKZHUZLHJHQGHQ�3UREOHPHQ�KLQVLFKWOLFK�GHU�6HOEVWNRQWUROOH�XQG��

UHJXODWLRQ� �ZLOOSRZHU�� HLQKHUJHKHQ� XQG� VRPLW� GDV� DOOWlJOLFKH� /HEHQ� PD�JHEOLFK� EHHLQIOXVVHQ�

�+XQW� HW� DO�� ������ 0L\DNH� XQG� )ULHGPDQ� ������� 1LFKW� ]XOHW]W� DXV� GLHVHP� *UXQG� LVW� HV�

SHUVSHNWLYLVFK�XQDEGLQJEDU��HLQ WLHIHUJHKHQGHV�9HUVWlQGQLV��EHU�GHQ�:LUNPHFKDQLVPXV�XQG�GLH�

2UJDQLVDWLRQ�H[HNXWLYHU�)XQNWLRQHQ�]X�HUODQJHQ�

ͳǤʹǤͳ �������������������	����������

$UEHLWVJHGlFKWQLVPRGHOO

(LQHV�GHU�EHNDQQWHVWHQ�.RQ]HSWH�H[HNXWLYHU�)XQNWLRQHQ�ZXUGH�HUVWPDOLJ������YRQ�%DGGHOH\�XQG�

+LWFK� HQWZLFNHOW�� GDV� GUHL�ZLFKWLJH .RPSRQHQWHQ� GHV�$UEHLWVJHGlFKWQLVVHV� �ZRUNLQJ�PHPRU\��

SRVWXOLHUW��%DGGHOH\�XQG�+LWFK��������,Q�LKUHP�VRJHQDQQWHQ�$UEHLWVJHGlFKWQLVPRGHOO�JHKHQ�VLH�

YRQ�]ZHL�6SHLFKHUPRGXOHQ�DXV��GLH�HLQHUVHLWV�HLQH�YRU�EHUJHKHQGH�$XIUHFKWHUKDOWXQJ�VSUDFKOLFK�

DNXVWLVFKHU� ,QIRUPDWLRQHQ� �SKRQRORJLFDO� ORRS�� XQG� DQGHUHUVHLWV� HLQH� NXU]IULVWLJH� 6SHLFKHUXQJ�

YLVXHOO�UlXPOLFKHU� ,QIRUPDWLRQHQ� �YLVXDOVSDWLDO� VNHWFKSDG�� JHZlKUOHLVWHQ�� 'LH� ,QIRUPDWLRQHQ�

GLHVHU� Ä6NODYHQV\VWHPH³�ZHUGHQ�YRQ�GHU�GULWWHQ�.RPSRQHQWH�GHV�0RGHOOV�� GLH� DOV� VRJHQDQQWH�

Ä]HQWUDOH�([HNXWLYH³��FHQWUDO�H[HFXWLYH��HLQH��EHUJHRUGQHWH�.RQWUROOLQVWDQ]�HLQQLPPW��UHJXOLHUW��

NRRUGLQLHUW� XQG� ]LHOI�KUHQG� YHUDUEHLWHW�� 1DFK� PHKUHUHQ� -DKUHQ� ZXUGH� GDV�

$UEHLWVJHGlFKWQLVPRGHOO� YRQ� %DGGHOH\ ������ XP� HLQH� YLHUWH� .RPSRQHQWH� HUZHLWHUW�� 'LHVH

LQWHJULHUW�GLH�,QIRUPDWLRQHQ�EHLGHU�6SHLFKHUV\VWHPH�XQG�IDVVW�VLH�]X�(SLVRGHQ�]XVDPPHQ��HSLVRGLF�

EXIIHU��VLHKH�$EELOGXQJ�����

$EELOGXQJ� ��� 'DV� $UEHLWVJHGlFKWQLVPRGHOO�� 'HU� SKRQRORJLFDO� ORRS� VSHLFKHUW� VSUDFKOLFK�DNXVWLVFKH�
,QIRUPDWLRQHQ��GDV�YLVXRVSDFLDO VNHWFKSDG YLVXHOOH�XQG�UlXPOLFKH��GHU�HSLVRGLF�EXIIHU IDVVW�,QIRUPDWLRQHQ LQ�
)RUP�YRQ (SLVRGHQ�]XVDPPHQ��'LH�FHQWUDO�H[HFXWLYH NRRUGLQLHUW GLH�,QIRUPDWLRQHQ�GHU�GUHL�6SHLFKHUPRGXOH
�%DGGHOH\�������



�

(V� IROJWHQ� HLQH� 5HLKH� ZHLWHUHU� 0RGHOOH�� GLH� H[HNXWLYH� )XQNWLRQHQ� HEHQIDOOV� DXI� HLQHQ�

JUXQGOHJHQGHQ�0HFKDQLVPXV�]XU�FNI�KUWHQ�XQG�GLH�$QVLFKW�YHUWUDWHQ��GDVV�VLH�GXUFK�HLQ�HLQ]LJHV�

�EHUJHRUGQHWHV�.RQWUROOV\VWHP�JHUHJHOW�ZHUGHQ �'XQFDQ�HW�DO��������)ULDV�HW�DO��������1RUPDQ�

XQG�6KDOOLFH������� 'HPHQWVSUHFKHQG�ZXUGH�NHLQH�'LIIHUHQ]LHUXQJ�LQ�XQWHUVFKLHGOLFKH�H[HNXWLYH

)XQNWLRQHQ�YRUJHQRPPHQ�

.RQ]HSWXHOOH�5HGXNWLRQ�H[HNXWLYHU�)XQNWLRQHQ�DXI�GUHL�%DVLVSUR]HVVH

1HXH� ZLVVHQVFKDIWOLFKH� (UNHQQWQLVVH� VWHOOHQ� GLH� $QQDKPH� HLQHU� GRPlQHQ�EHUJUHLIHQGHQ�

.RQWUROOLQVWDQ]�MHGRFK�LQ�)UDJH��+D]\�HW�DO��������)ULHGPDQ�XQG�0L\DNH�������0L\DNH�HW�DO��������

3DUNLQ�������6WXVV�XQG�$OH[DQGHU��������(LQH�EHNDQQWH�$UEHLW�YRQ�0L\DNH�XQG�.ROOHJHQ�������

JLEW� EHLVSLHOVZHLVH� (YLGHQ]� GDI�U�� GDVV� HV� QHEHQ� HLQHP� KLHUDUFKLVFK� �EHUJHRUGQHWHQ� 6\VWHP�

�XQLW\�� DXFK� LQGLYLGXHOOH� 8QWHUVFKLHGH� ]ZLVFKHQ� HLQ]HOQHQ� H[HNXWLYHQ� /HLVWXQJHQ� JLEW�� ,P�

5DKPHQ�GLHVHV�GLYHUVLW\ 0RGHOOV�UHGX]LHUHQ�GLH�$XWRUHQ�H[HNXWLYH�)XQNWLRQHQ�NRQ]HSWXHOO�DXI�

GUHL�JUXQGOHJHQGH�YRQHLQDQGHU�XQDEKlQJLJH�%DVLVSUR]HVVH��GDV�6KLIWLQJ��GDV�8SGDWLQJ��VRZLH�GLH�

,QKLELWLRQ��'D�GLHVH�GUHL�+DXSWNRPSRQHQWHQ ZHUWYROOH�(LQEOLFNH� LQ�GHQ�$XIEDX�XQG�GLH�1DWXU�

H[HNXWLYHU�3UR]HVVH�HUP|JOLFKHQ��ZHUGHQ�VLH�LP�)ROJHQGHQ�QlKHU�HUOlXWHUW�

� :HFKVHOQ� ]ZLVFKHQ� PHKUHUHQ� $XIJDEHQ� �Ä6KLIWLQJ³��� 'LH� HUVWH� H[HNXWLYH�

+DXSWNRPSRQHQWH�6KLIWLQJ UHSUlVHQWLHUW�QDFK�$QVLFKW�YRQ�0L\DNH�HW��DO��������������GLH�

NRJQLWLYH�)OH[LELOLWlW��GLH�EHQ|WLJW�ZLUG��XP�]ZLVFKHQ�YHUVFKLHGHQHQ�$XIJDEHQ�XQG�KLHUI�U�

UHOHYDQWHQ�5HJHOQ�]X�ZHFKVHOQ��WDVN�VZLWFKLQJ���LP�ZHLWHVWHQ�6LQQH�EH]HLFKQHW�HV�XQWHU�

DQGHUHP�DXFK�GLH�)lKLJNHLW��PHKUHUH�$XIJDEHQ� VLPXOWDQ�]X�EHDUEHLWHQ� �6WUREDFK�HW� DO��

������ 6WUREDFK� XQG� $QWRQHQNR� ������� 6LWXDWLRQHQ�� GLH� VKLIWLQJ�3UR]HVVH� HUIRUGHUQ��

EHJHJQHQ�XQV�VWlQGLJ�LP�DOOWlJOLFKHQ�/HEHQ��%HL�GHU�$XIJDEH�Ä$XI�HLQH�$PSHO�UHDJLHUHQ³�

EUHPVW�HLQ�$XWRIDKUHU�EHL�GHP�5HL]�ÄURWH�$PSHO³�DE�XQG�UHDJLHUW�DXI�GLH�ÄJU�QH�$PSHO³�

PLW� %HVFKOHXQLJHQ�� (U� SDVVW� VLFK� IROJOLFK� DQ� VLFK� lQGHUQGH� 6LWXDWLRQHQ� XQG� GHQ� GDPLW�

HLQKHUJHKHQGHQ� QHXHQ� $QVSU�FKHQ� DQ� XQG� ZHFKVHOW� VFKHLQEDU� RKQH� 0�KH� HUIROJUHLFK�

]ZLVFKHQ�GHU�%HZlOWLJXQJ�GHU�YHUVFKLHGHQHQ�$XIJDEHQ�

� $NWXDOLVLHUXQJ�XQG�hEHUZDFKXQJ�GHU�$UEHLWVJHGlFKWQLVLQKDOWH��Ä8SGDWLQJ³�� 8QWHU�GHP�

8SGDWLQJ�YHUVWHKHQ�0L\DNH�HW�DO�� �������������HLQHQ�3UR]HVV�GHV�$UEHLWVJHGlFKWQLVVHV��

GHU�DNWLY�GHVVHQ�,QKDOWH�DQ�GLH�DNWXHOO�GXUFK]XI�KUHQGHQ�$XIJDEHQ�DQSDVVW��'LH�KLHUI�U�

UHOHYDQWHQ�XQG�QHXHQ�,QIRUPDWLRQHQ�VROOHQ�DXI�.RVWHQ�DOWHU��PRPHQWDQ�LUUHOHYDQWHU�,WHPV�

DXIJHQRPPHQ� XQG� DEJHVSHLFKHUW� ZHUGHQ�� 1DFK� $QVLFKW� GHU� $XWRUHQ� NDQQ� GXUFK� GLH�
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IRUWZlKUHQGH�hEHUZDFKXQJ�GHU�HLJHQHQ�/HLVWXQJHQ��0RQLWRULQJ��GHUHQ�(UIROJ��EHUSU�IW�

XQG�ZHQQ�Q|WLJ�HLQH�$NWXDOLVLHUXQJ�GHU�DXIJDEHQUHOHYDQWHQ�,WHPV�HUIROJHQ��=XP�%HLVSLHO�

ZLUG�LP�5DGLR�HLQHV�$XWRIDKUHUV�DQJHVDJW��GDVV�DXI�GHP��EOLFKHQ�$UEHLWVZHJ�HLQ�6WDX�LVW��

'HU�)DKUHU�ZlJW�LQ�N�U]HVWHU�=HLW�DE��ZHOFKH�GHU�DOWHUQDWLYHQ�:HJH��GLH�]X�HLQHU�8PJHKXQJ�

GHV�6WDXV�I�KUHQ��GHU�VFKQHOOVWH�LVW��YHUOlVVW�XPJHKHQG�GLH�$XWREDKQ�XQG�VFKOlJW�GLH�EHVWH�

5RXWH� HLQ��'DV�8SGDWLQJ�GHV�$UEHLWVJHGlFKWQLVVHV� HUP|JOLFKW� LKP� VRPLW�� VLFK� DQ� QHXH�

*HJHEHQKHLWHQ�IOH[LEHO�DQ]XSDVVHQ�XQG�VHLQH�+DQGOXQJHQ�HQWVSUHFKHQG�QHX�]X�SODQHQ��

� +HPPXQJ� YRUKHUUVFKHQGHU� $QWZRUWWHQGHQ]HQ� �Ä,QKLELWLRQ³��� 'LH� GULWWH� H[HNXWLYH�

+DXSWNRPSRQHQWH� ,QKLELWLRQ EH]HLFKQHW� GLH� ZLOOHQWOLFKH� 8QWHUGU�FNXQJ� RGHU� GDV�

$EEUHFKHQ�EHDEVLFKWLJWHU�+DQGOXQJHQ��0L\DNH�XQG�.ROOHJHQ� �������������QHKPHQ�DQ��

GDVV� GXUFK� GLH� +HPPXQJ� DXWRPDWLVFK� DEODXIHQGHU� $QWZRUWWHQGHQ]HQ�� GLH� GXUFK�

EHVWLPPWH�5HL]H�KHUYRUJHUXIHQ�ZHUGHQ XQG�SRWHQ]LHOO VLWXDWLRQVXQDQJHPHVVHQ�VLQG��HLQH�

$QSDVVXQJ� GHV� 9HUKDOWHQV� DQ� GLH� DNWXHOOH� 8PZHOWVLWXDWLRQ� HUP|JOLFKW� ZLUG�� %HL� GHP�

$XWRIDKUHU�VHL�EHLVSLHOVZHLVH�DQ�GLHVHP�7DJ�GLH�$PSHO�DQ�HLQHU�EHVWLPPWHQ�.UHX]XQJ�

DXVJHIDOOHQ�� GLH� DOWH� WUDLQLHUWH� 5HJHO� �ÄDXI� $PSHO� UHDJLHUHQ³�� PXVV� VRPLW� XQWHUGU�FNW�

ZHUGHQ� XQG� VWDWWGHVVHQ� GLH� DQ� GLHVHU� 6WHOOH� VHOWHQ� YHUZHQGHWH� 9RUIDKUWVUHJHO� JHQXW]W�

ZHUGHQ�� 3O|W]OLFK�ZLUG� LKP� GLH�9RUIDKUW� JHQRPPHQ�� HU�PXVV� VRIRUW� DEEUHPVHQ�� %HLGH�

%HLVSLHOH� ]HLJHQ� VHKU� HLQGU�FNOLFK�� LQZLHIHUQ� GLH� ,QKLELWLRQ� DXWRPDWLVFK� DEODXIHQGHU�

5HDNWLRQHQ�HVVHQWLHOO�I�U�HLQ�DGlTXDWHV�9HUKDOWHQ�LVW��

6RZRKO� GLH� XQLW\ DOV� DXFK� GLH� GLYHUVLW\ 3HUVSHNWLYH� ILQGHQ� GXUFK� PHKUHUH� $QKDOWVSXQNWH�

8QWHUVW�W]XQJ��(YLGHQ]�I�U�GLH�XQLW\ 7KHRULH�]HLJW HLQH�0HWDDQDO\VH�]X�ELOGJHEHQGHQ�9HUIDKUHQ��

LQ�GHU YHUVFKLHGHQH�H[HNXWLYH�/HLVWXQJHQ�PLW�HLQHU�$NWLYLWlWVVWHLJHUXQJ�GHV�O3)&��GHV�DQWHULRUHQ�

FLQJXOlUHQ� .RUWH[� �$&&�� XQG� GHV� IURQWRSRODUHQ� SUlIURQWDOHQ� .RUWH[� �)33&�� HLQKHUJHKHQ�

�1LHQGDP�HW�DO���������)ROJOLFK�LVW�GLH�$QQDKPH�QDKHOLHJHQG��GDVV�GLH�(UUHJEDUNHLWVlQGHUXQJHQ�

GLHVHU� IURQWDOHQ� 1HW]ZHUNH� HLQH� GHQ� 6XESUR]HVVHQ� �EHUJHRUGQHWH� K|KHUH� .RQWUROOLQVWDQ]�

ZLGHUVSLHJHOQ� N|QQWH�� 1HEHQ� GHP� (LQVDW]� ELOGJHEHQGHU� 9HUIDKUHQ� OLHIHUQ� /lVLRQVVWXGLHQ�

HEHQIDOOV� ZLFKWLJH� (UNHQQWQLVVH� KLQVLFKWOLFK� GHV� $XIEDXV� XQG� GHU� 2UJDQLVDWLRQ� H[HNXWLYHU�

)XQNWLRQHQ�� 6R� ZXUGH� XQWHU� DQGHUHP� IHVWJHVWHOOW�� GDVV� EHL� IRNDOHQ� +LUQVFKlGLJXQJHQ� GHV�

)URQWDOODSSHQV� QXU� HLQLJH� H[HNXWLYH� /HLVWXQJHQ� EHHLQWUlFKWLJW� ZXUGHQ�� ZRKLQJHJHQ� DQGHUH�

H[HNXWLYH�+LUQIXQNWLRQHQ�QDFK�ZLH�YRU�YROO�IXQNWLRQVIlKLJ�ZDUHQ��*RGHIUR\�HW�DO��������3DUNLQ�

������� 'LHVH� VRJHQDQQWH� 'LVVR]LDWLRQ� YHUVFKLHGHQHU� +LUQIXQNWLRQHQ XQWHUVW�W]HQ� GLH� GLYHUVLW\

+\SRWKHVH� XQG VSUHFKHQ� QLFKW� I�U GDV XQLW\� 0RGHOO�� EHL� GHP� EHL� HLQHP� $XVIDOO� HLQHU�

�EHUJHRUGQHWHQ�.RQWUROOLQVWDQ]�HLQ�HLQKHLWOLFKHV�.UDQNKHLWVELOG�]X�HUZDUWHQ�ZlUH��
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ͳǤʹǤʹ �����������������������������	���������¡�������	�������������¡������

6W|UXQJHQ�EHVWLPPWHU�+LUQIXQNWLRQHQ�LQIROJH�YRQ�+LUQVFKlGLJXQJHQ�OLHIHUQ�ZHUWYROOH�(LQEOLFNH�

KLQVLFKWOLFK� GHU� 5HOHYDQ]� H[HNXWLYHU� )XQNWLRQHQ� I�U� GLH� .RQWUROOH� XQG� 5HJXODWLRQ� GHV�

$OOWDJVYHUKDOWHQV� �.LPEHUJ� XQG� )DUDK� ������0LOOHU� ������0LOQHU� ������ 6WXVV� XQG�$OH[DQGHU�

�������%HPHUNHQVZHUWHUZHLVH�ZXUGH�VFKRQ�YRU��EHU����-DKUHQ�QDFKJHZLHVHQ��GDVV�HLQH�/lVLRQ�

GHV�)URQWDOODSSHQV�PLW� HLQHU�%HHLQWUlFKWLJXQJ�GHU� NRJQLWLYHQ�)OH[LELOLWlW� DVVR]LLHUW� LVW� �0LOQHU�

�������+LHUEHL�HUKRE�0LOQHU�H[HNXWLYHQ�/HLVWXQJHQ�GHU�3DWLHQWHQ�PLW�GHP�:LVFRQVLQ�&DUG�6RUWLQJ�

7HVW� �%HUJ�������� EHL� GHP�.DUWHQ�PLW�6\PEROHQ�YHUVFKLHGHQHU�)RUP��)DUEH�XQG�$Q]DKO�QDFK�

HLQHP�EHVWLPPWHQ�.ULWHULXP�VRUWLHUW�ZHUGHQ�VROOHQ��2KQH�GDV�=XRUGQXQJVNULWHULXP��)RUP��)DUEH�

RGHU� $Q]DKO�� ]X� NHQQHQ�� VROOWHQ� GLH� 3UREDQGHQ� HLQH� JH]RJHQH� .DUWH� YLHU� P|JOLFKHQ .DUWHQ�

]XRUGQHQ��'HU�9HUVXFKVOHLWHU�JDE EHL�MHGHU�=XRUGQXQJ�5�FNPHOGXQJ��RE�GLHVH�ULFKWLJ�RGHU�IDOVFK�

ZDU��'LH�+HUDXVIRUGHUXQJ�EHVWDQG GDULQ��GDVV�GLH�6RUWLHUUHJHOQ�ZlKUHQG�GHV�7HVWV�PHKUHUH�0DOH�

JHZHFKVHOW� ZXUGHQ� XQG� GLH� 3UREDQGHQ� VLFK� GDV� QHXH� =XRUGQXQJVNULWHULXP� GXUFK� 3URELHUHQ�

HUVFKOLH�HQ�PXVVWHQ��,QWHUHVVDQW�ZDU��GDVV�GLH�3DWLHQWHQ�PLW�)URQWDOKLUQVFKlGLJXQJ�QDFK�bQGHUXQJ�

GHV�.ULWHULXPV�WURW]�QHJDWLYHU�5�FNPHOGXQJ�QDFK�DOWHP�6FKHPD�ZHLWHU�VRUWLHUWHQ��0LOQHU I�KUWH

GLHVH�3HUVHYHUDWLRQ�DXI�GLH�8QIlKLJNHLW�]XU�FN��DNWLYLHUWH�9HUKDOWHQVPXVWHU�]X��EHUZLQGHQ�XQG�

VLFK�DNWXHOO�UHOHYDQWHQ�,QKDOWHQ�]X]XZHQGHQ��

'LH� %HREDFKWXQJHQ� GHU� YLHO]LWLHUWHQ� /lVLRQVVWXGLH� ]HLJHQ� VHKU� HLQGUXFNVYROO�� ZLH� HLQH�

'\VIXQNWLRQ� GHU� NRJQLWLYHQ� )OH[LELOLWlW� GLH� )lKLJNHLW� ]ZLVFKHQ� $XIJDEHQ� XQG� 5HJHOQ� ]X�

ZHFKVHOQ�� YHUVFKOHFKWHUW� XQG� ]X� HLQHU� VFKZHUZLHJHQGHQ� %HHLQWUlFKWLJXQJ� HLQHV�

VLWXDWLRQVDQJHSDVVWHQ�XQG�]LHOI�KUHQGHQ�9HUKDOWHQV�I�KUW��'D�GHU�GDEHL�YHUZHQGHWH�:67&�VHKU�

NRPSOH[� LVW�� LVW� GLH� $QQDKPH� QDKHOLHJHQG�� GDVV� PHKUHUH� NRJQLWLYH� 3UR]HVVH�� 6WUDWHJLHQ� XQG�

+LUQDUHDOH� LQ� VHLQH� $XVI�KUXQJ� LQYROYLHUW� VLQG�� ,P� 5DKPHQ� GHV� GLYHUVLW\ 0RGHOOV� JLEW� HV�

WDWVlFKOLFK� PHKUHUH� $QKDOWVSXQNWH�� GDVV� QHEHQ� GHU� H[HNXWLYHQ� .RPSRQHQWH� 6KLIWLQJ� DXFK� GLH

,QKLELWLRQ LP� 6LQQH� HLQHU� +HPPXQJ� GHV� DNWXHOO� QLFKW� PHKU� UHOHYDQWHQ� =XRUGQXQJVNULWHULXPV�

EHWHLOLJW� LVW� �.RQLVKL� HW� DO�� ������� (LQH� P|JOLFKVW� H[DNWH� %HXUWHLOXQJ� GHU� HLQ]HOQHQ�

+DXSWNRPSRQHQWH�GHU�H[HNXWLYHQ�)XQNWLRQHQ HUIRUGHUW�MHGRFK�HLQH�JU|�WP|JOLFKH�5HGXNWLRQ�GHU�

7HVWV�DXI�GLH�HQWVSUHFKHQGH�H[HNXWLYH�%DVLVOHLVWXQJ��0L\DNH�HW�DO���������)ROJOLFK�VROOWH�I�U�GLH�

8QWHUVXFKXQJ� GHU� NRJQLWLYHQ� )OH[LELOLWlW� HLQ� 7HVWYHUIDKUHQ� SUlIHULHUW� ZHUGHQ�� GDV� H[SOL]LW� GDV�

6KLIWLQJ HUIDVVW��'RFK ZLH�NDQQ�GLHVH�H[HNXWLYH�/HLVWXQJ�P|JOLFKVW�ÄUHLQ³�XQG�XQDEKlQJLJ�YRQ�

GHQ� DQGHUHQ� +DXSWNRPSRQHQWHQ� ,QKLELWLRQ� XQG� 8SGDWLQJ� RSHUDWLRQDOLVLHUW� ZHUGHQ"� :HOFKH�

NRJQLWLYHQ� .RQWUROOPHFKDQLVPHQ� HUP|JOLFKHQ� �EHUKDXSW� HLQ� IOH[LEOHV� :HFKVHOQ� ]ZLVFKHQ�

YHUVFKLHGHQHQ�$XIJDEHQ"�=XU�%HDQWZRUWXQJ�GLHVHU�)UDJHVWHOOXQJHQ�U�FNWH�0LWWH�GHU���HU�-DKUH�
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GDV� VRJHQDQQWH� $XIJDEHQZHFKVHOSDUDGLJPD� ZLHGHU� LQ� GHQ� 0LWWHOSXQNW� GHU� NRJQLWLYHQ�

1HXURZLVVHQVFKDIWHQ��

ͳǤ͵ �����������������������������

'LH� H[HNXWLYH� /HLVWXQJ� 6KLIWLQJ� ZXUGH� YLHOIDFK DQKDQG� GHV� $XIJDEHQZHFKVHOSDUDGLJPDV�

XQWHUVXFKW��,Q�GLHVHP�3DUDGLJPD�ZLUG�]ZLVFKHQ�GHU�%HDUEHLWXQJ�PHKUHUHU $XIJDEHQ�JHZHFKVHOW��

EHL�GHQHQ�VSH]LILVFKH�5HL]H�EHVWLPPWHQ�$QWZRUWHQ�]XJHRUGQHW�VLQG��$OOSRUW�HW�DO��������0HLUDQ�

������5RJHUV�XQG�0RQVHOO��������6ROFKH�9HUNQ�SIXQJHQ�ILQGHQ�VLFK�DXFK�KlXILJ� LP�WlJOLFKHQ�

/HEHQ��6R�LVW�EHLVSLHOVZHLVH�EHL�GHP�HLQJDQJV�EHVFKULHEHQHQ $OOWDJ HLQHV�$U]WHV�LP�.UDQNHQKDXV�

GHU�6WLPXOXV�Ä.OLQJHOQ�GHV�7HOHIRQV³�GHU�$QWZRUW�Ä$EKHEHQ�GHV�7HOHIRQK|UHUV³�XQG�GHU�5HL]�

Ä5HDQLPDWLRQVDODUP³�GHU�$QWZRUW�Ä5HQQHQ�LQ�GDV�=LPPHU�GHV�3DWLHQWHQ³�]XJHRUGQHW��,P�.RQWH[W�

GHV� $XIJDEHQZHFKVHOSDUDGLJPDV ZHUGHQ� GLH� $XIJDEHQUHJHOQ� XQG� GLH� HQWVSUHFKHQGHQ� 5HL]�

5HDNWLRQV�$VVR]LDWLRQHQ�YRU�9HUVXFKVEHJLQQ�IHVWJHOHJW��%HL�GHQ�$XIJDEHQ�KDQGHOW�HV�VLFK�KlXILJ�

XP�)DUE� XQG�2EMHNWEHQHQQXQJ��GDV�/HVHQ�YRQ�:|UWHUQ��GLH�(LQWHLOXQJ�YRQ�=DKOHQ�EH]�JOLFK�

LKUHU�*U|�HQRUGQXQJ�RGHU�*HUDG]DKOLJNHLW�RGHU�GLH�.ODVVLIL]LHUXQJ�YRQ�%XFKVWDEHQ�LQ�9RNDO�RGHU�

.RQVRQDQW��.LHVHO�HW�DO���������8P�HLQ�%HLVSLHO�]X�QHQQHQ� VHL�KLHU�DXI�HLQ�YLHOIDFK�YHUZHQGHWHV�

3DUDGLJPD�YHUZLHVHQ�� EHL� GHP�GLH�9HUVXFKVSHUVRQHQ� MH� QDFK� ,QVWUXNWLRQ� GHQ�6WLPXOXV� Ä=DKO³�

KLQVLFKWOLFK�VHLQHU�*HUDG]DKOLJNHLW��ÄJHUDGH³���ÄXQJHUDGH³��RGHU�*U|�HQRUGQXQJ��ÄJU|�HU�DOV��³���

ÄNOHLQHU� DOV� �³�� EHXUWHLOHQ� P�VVHQ�� +LHUEHL ZLUG� EHLVSLHOVZHLVH GHU� OLQNHQ� 5HDNWLRQVWDVWH� GLH�

.ODVVLILNDWLRQ�ÄJHUDGH³�XQG�ÄNOHLQHU�DOV��³�XQG�GHU�UHFKWHQ�5HDNWLRQVWDVWH�GLH�.DWHJRULHQ�ÄJHUDGH³�

RGHU� ÄJU|�HU� DOV� �³� ]XJHRUGQHW�� :HQQ� QXQ� HLQH� *HUDGH�8QJHUDGH�%HXUWHLOXQJ� HUIROJUHLFK�

GXUFKJHI�KUW� ZHUGHQ� VROO�� PXVV� HLQH� ,PSOHPHQWLHUXQJ� HLQHV� VRJHQDQQWHQ� 7DVN� 6HWV� HUIROJHQ��

+LHUXQWHU�ZHUGHQ�DOOH�I�U�GLH�%HDUEHLWXQJ�HLQHU�$XIJDEH�QRWZHQGLJHQ�NRJQLWLYHQ Ä(LQVWHOOXQJHQ³�

YHUVWDQGHQ��8P�EHLVSLHOVZHLVH�DXI�GHQ�6WLPXOXV�Ä=DKO³�DGlTXDW�UHDJLHUHQ�]X�N|QQHQ��PXVV�GDV�

7DVN� 6HW� QHEHQ� GHU� $XIJDEHQUHJHO� �]�%�� Ä.DWHJRULVLHUXQJ� GHU� =DKO³�� PLQGHVWHQV� DXFK� GLH�

UHOHYDQWH�5HL]�5HDNWLRQV�$VVR]LDWLRQ��]�%��ÄJHUDGH�=DKO³�Æ ÄOLQNH�7DVWH³��ÄXQJHUDGH�=DKO³ Æ

ÄUHFKWH�7DVWH³��HQWKDOWHQ��:HQQ�DQKDQG�GHV�6WLPXOXV�]XVlW]OLFK�QRFK�HLQH�ZHLWHUH�$XIJDEH�ZLH�

GLH� *U|�HQRUGQXQJ� GHU� =DKO� GXUFKJHI�KUW� ZHUGHQ� VROO�� GHUHQ� DGlTXDWH� $QWZRUW� DQGHUH� 5HL]�

5HDNWLRQV�$VVR]LDWLRQHQ� HUIRUGHUW� �ÄNOHLQHU DOV� �³�Æ ÄOLQNH�7DVWH³�� ÄJU|�HU� DOV� �³ Æ ÄUHFKWH�

7DVWH³���PXVV�DXFK�]ZLVFKHQ�GHQ�HQWVSUHFKHQGHQ�7DVN�6HWV�JHZHFKVHOW�ZHUGHQ��

1HEHQ� GHQ� HLQ]HOQHQ� $XIJDEHQ� XQWHUVFKHLGHQ� VLFK� GLH� $XIJDEHQZHFKVHOSDUDGLJPHQ� DXFK� LP�

+LQEOLFN� DXI� GLH� 5HLKHQIROJH� GHU� $XIJDEHQ� �$� XQG� %�� XQG� GHUHQ�9RUKHUVHKEDUNHLW�� %HL� GHP�

VRJHQDQQWHQ� WDVN�FXLQJ� SDUDGLJPD LVW� GLH� $XIJDEHQVHTXHQ]� ]XIlOOLJ� XQG� ZLUG� GXUFK� HLQHQ�
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+LQZHLVUHL]�IHVWJHOHJW��GHU�EHVWLPPWHQ�$XIJDEHQ�]XJHRUGQHW�LVW��H[SOL]LWHU�+LQZHLV���'LHVHU�JHKW�

GHU�6WLPXOXVSUlVHQWDWLRQ�YRUDQ� RGHU�EHJOHLWHW�VLH� XQG�]HLJW�GLH�DNWXHOO�]X�EHDUEHLWHQGH�$XIJDEH�

DQ� �$OWPDQQ� ������ +RIIPDQQ� HW� DO�� ������� %HL� GHQ� ([SHULPHQWHQ� PLW� IHVWJHOHJWHU�

$XIJDEHQDEIROJH�KDW�VLFK�YRU�DOOHP�GDV�DOWHUQDWH�UXQ�SDUDGLJPD GXUFKJHVHW]W��'LH�5HLKHQIROJH�

EHVWHKW�KLHUEHL�DXV�HLQHU�IHVWJHOHJWHQ�6HTXHQ]��]�%�� $$%%$$%%���'HPHQWVSUHFKHQG�ZHFKVHOQ�

GLH�$XIJDEHQ�MHGH 1WH$XIJDEH��ZREHL�1 NRQVWDQW�XQG�YRUJHJHEHQ�LVW��'LH�$XIJDEHQVHTXHQ]�ZLUG�

GHPQDFK�DXV�GHP�*HGlFKWQLV�GHU�9HUVXFKVSHUVRQ�DQJHJHEHQ��LPSOL]LWHU�+LQZHLV��

%HUHLWV� -HUVLOG� ������ VWHOOWH� ODQJVDPHUH� 5HDNWLRQV]HLWHQ� XQG� K|KHUH� )HKOHUUDWHQ� EHL� GHU�

DOWHUQLHUHQGHQ� %HDUEHLWXQJ� YRQ� ]ZHL� $XIJDEHQ� �$%$%$%�� LP� 9HUJOHLFK� ]X� GHU� NRQVWDQWHQ�

%HDUEHLWXQJ� HLQHU� GHU� $XIJDEHQ� �$$$$� RGHU� %%%%�� IHVW� 'HU� $XWRU� I�KUWH� GLHVH�

/HLVWXQJVYHUVFKOHFKWHUXQJ� DXI� ]HLWNRQVXPLHUHQGH� NRJQLWLYH� 9RUJlQJH� ]XU�FN�� GLH� HLQHQ�

$XIJDEHQZHFKVHO� HUP|JOLFKHQ��$OOHUGLQJV� KDW� -HUVLOG� DX�HU�$FKW� JHODVVHQ�� GDVV� GLH� NRQVWDQWH�

%HDUEHLWXQJ� HLQHU� $XIJDEH� LP� 9HUJOHLFK� ]X� GHU� DOWHUQLHUHQGHQ� $XIJDEHQEHDUEHLWXQJ� PLW�

XQWHUVFKLHGOLFK� KRKHQ� NRJQLWLYHQ�$QIRUGHUXQJHQ��$QVWUHQJXQJHQ� XQG� (UUHJXQJHQ� �Ä$URXVDO³��

HLQKHUJHKHQ��0HLUDQ�������5RJHUV�XQG�0RQVHOO��������=XP�%HLVSLHO�PXVV�EHL�GHU�DEZHFKVHOQGHQ�

%HDUEHLWXQJ�]ZHLHU�$XIJDEHQ�VRZRKO�GLH�$XIJDEHQVHTXHQ]�DOV�DXFK�GLH�I�U�GLH�EHLGHQ�$XIJDEHQ�

UHOHYDQWHQ�7DVN�6HWV�DXIUHFKWHUKDOWHQ�ZHUGHQ��ZRKLQJHJHQ�EHL�GHU�NRQVWDQWHQ�%HDUEHLWXQJ�HLQHU�

$XIJDEH�QXU�HLQH�5HL]�5HDNWLRQV�$VVR]LDWLRQ�DNWLY�LP�$UEHLWVJHGlFKWQLV�JHKDOWHQ�ZHUGHQ�PXVV��

$XV�GLHVHP�*UXQG�KDEHQ�VLFK�LQ�GHQ�OHW]WHQ����-DKUHQ�YRU�DOOHP�$XIJDEHQZHFKVHOSDUDGLJPHQ�

GXUFKJHVHW]W�� LQ�GHQHQ�$XIJDEHQZLHGHUKROXQJ� �$$�RGHU�%%��XQG�$XIJDEHQZHFKVHO� �$%�RGHU�

%$��LQQHUKDOE�HLQHV�LGHQWLVFKHQ�%ORFNV�EHDUEHLWHW�ZHUGHQ�P�VVHQ��0D\U�XQG�.HHOH�������0HLUDQ�

������5RJHUV�XQG�0RQVHOO��������$QDORJ�]X�GHQ�%HREDFKWXQJHQ�YRQ�-HUVLOG� ������ WUHWHQ�EHL�

GLHVHQ�0L[EO|FNHQ�HEHQIDOOV�/HLVWXQJVHLQEX�HQ�EHL�GHQ�:HFKVHOGXUFKJlQJHQ� LP�9HUJOHLFK�]X�

GHQ�:LHGHUKROXQJVGXUFKJlQJHQ� DXI�� GLH� DOV�:HFKVHONRVWHQ� EH]HLFKQHW� ZHUGHQ� �$OOSRUW� HW� DO��

������5RJHUV�XQG�0RQVHOO��������'DU�EHU�KLQDXV�OlVVW�VLFK�EHLP�9HUJOHLFK�GHU�/HLVWXQJHQ�EHL�

GHQ�$XIJDEHQZLHGHUKROXQJHQ� GHU�0L[EO|FNH� XQG� GHQHQ� GHU� NRQVWDQWHQ�%HDUEHLWXQJ� QXU� HLQHU�

$XIJDEH� �(LQ]HOEORFN� $$$$ RGHU� %%%%�� HLQ� ZHLWHUHV� 3KlQRPHQ� EHREDFKWHQ�� 6RZRKO� GLH�

5HDNWLRQV]HLWHQ� DOV� DXFK� GLH� )HKOHUUDWHQ� VLQG� EHL� GHQ�$XIJDEHQZLHGHUKROXQJHQ� LQQHUKDOE� GHV�

0L[EORFNV� GHXWOLFK� ODQJVDPHU� EH]LHKXQJVZHLVH� K|KHU� DOV� GLH� GHU� (LQ]HOEO|FNH�� 'LHVH�

/HLVWXQJVYHUVFKOHFKWHUXQJHQ UHSUlVHQWLHUHQ�GLH�VRJHQDQQWHQ�0L[NRVWHQ��.RFK�HW�DO��������.UD\�

XQG�/LQGHQEHUJHU�������5XELQ�XQG�0HLUDQ��������

%HL�GHQ�PHLVWHQ�$XWRUHQ�EHVWHKW�(LQYHUQHKPHQ�GDU�EHU��GDVV�GLH�0L[� XQG�:HFKVHONRVWHQ�DXI�

XQWHUVFKLHGOLFKH� NRJQLWLYH� .RQWUROOSUR]HVVH� ]XU�FN]XI�KUHQ� VLQG� XQG� IXQNWLRQHOO� LQ� ]ZHL�



�

.RPSRQHQWH� JHWUHQQW� ZHUGHQ� N|QQHQ� �%UDYHU� HW� DO�� ������ .RFK� HW� DO�� ������ .UD\� XQG�

/LQGHQEHUJHU��������'LHVH�$QQDKPH�EHUXKW�XQWHU�DQGHUHP�DXI�GHU�%HREDFKWXQJ��GDVV�0L[NRVWHQ�

PLW�GHP�$OWHU�]XQHKPHQ��ZREHL�GLH�:HFKVHONRVWHQ�GDYRQ�QDKH]X�XQEHHLQIOXVVW�EOHLEHQ��.UD\�XQG�

/LQGHQEHUJHU� ������� =XVlW]OLFK� NRQQWHQ� 7UDLQLQJVVWXGLHQ� QDFKZHLVHQ�� GDVV� VLFK� OHGLJOLFK�

0L[NRVWHQ��QLFKW�DEHU�:HFKVHONRVWHQ�GXUFK�hEXQJ�YROOVWlQGLJ�HOLPLQLHUHQ�ODVVHQ��%HUU\KLOO�XQG�

+XJKHV� ������ 6WUREDFK� HW� DO�� ������� 'DU�EHU� KLQDXV� QHKPHQ� ELOGJHEHQGH� 9HUIDKUHQ�

XQWHUVFKLHGOLFKH�QHXURQDOH�/RNDOLVDWLRQHQ�I�U�0L[� XQG�:HFKVHONRVWHQ�DQ��%UDYHU�HW�DO���������

,QVEHVRQGHUH� GLH� /lVLRQVVWXGLH� YRQ� .HHOH� XQG� 5DIDO� ������ YHUGHXWOLFKW�� GDVV� 0L[� XQG�

:HFKVHONRVWHQ� GLVVR]LLHUEDUH� +LUQOHLVWXQJHQ� GDUVWHOOHQ�� GD� HLQH� OLQNVKHPLVSKlULVFKH�

)URQWDOKLUQOlVLRQ�]X�GHXWOLFK�K|KHUHQ�0L[NRVWHQ�I�KUWH��ZlKUHQG�VLH�NDXP�$XVZLUNXQJHQ�DXI�GLH�

:HFKVHONRVWHQ�KDWWH��

ͳǤ͵Ǥͳ �����������������¡���������������������

(V� ZLUG� DQJHQRPPHQ�� GDVV� EHL� GHU� DOWHUQLHUHQGHQ� %HDUEHLWXQJ� YRQ� ]ZHL� �RGHU� PHKUHUHQ��

$XIJDEHQ�PHKUHUH�7DVN�6HWV�LP�$UEHLWVJHGlFKWQLV�DXIUHFKW�JHKDOWHQ ZHUGHQ�P�VVHQ��ZRKLQJHJHQ�

GLH�NRQVWDQWH�'XUFKI�KUXQJ�HLQHU�$XIJDEH�QXU�GLH�$XIUHFKWHUKDOWXQJ�HLQHV�7DVN�6HWV�HUIRUGHUW�

�%UDYHU�HW�DO��������.RFK�HW�DO��������.UD\�XQG�/LQGHQEHUJHU��������'HPHQWVSUHFKHQG�PXVV�GDV�

NRJQLWLYH�6\VWHP�EHL�GHQ�0L[EO|FNHQ��MH�QDFK�GHU�DNWXHOO�]X�EHDUEHLWHQGHQ�$XIJDEH��GDV�UHOHYDQWH�

7DVN�6HW�VHOHNWLHUHQ�XQG�IRUWZlKUHQG�DXIUHFKWHUKDOWHQ��EHL�JOHLFK]HLWLJHP�9RUKDQGHQVHLQ�ZHLWHUHU�

LUUHOHYDQWHU�7DVN�6HWV�LP�$UEHLWVJHGlFKWQLV��.UD\�XQG�/LQGHQEHUJHU��������'LH�NRJQLWLYH�/DGXQJ�

GHV�$UEHLWVJHGlFKWQLVVHV� LVW�GHPHQWVSUHFKHQG�EHL�GHQ�0L[EO|FNHQ�GXUFKJHKHQG�GHXWOLFK�K|KHU�

DOV�EHL�GHQ�(LQ]HOEO|FNHQ��ZDV�YHUPXWOLFK�XUVlFKOLFK�I�U�GLH�(QWVWHKXQJ�GHU�0L[NRVWHQ�LVW��=XU�

9HUDQVFKDXOLFKXQJ� VHL� HLQ� $XIJDEHQZHFKVHO�([SHULPHQW� YRQ� 5XELQ� XQG� 0HLUDQ� ������

EHWUDFKWHW�� 'HQ� 9HUVXFKVSHUVRQHQ� ZXUGH� KLHUEHL� EHL� HLQHP� %ORFN� DXVVFKOLH�OLFK� VRJHQDQQWH�

ELYDOHQWH� 6WLPXOL� SUlVHQWLHUW�� DQKDQG� GHUHU EHLGH� $XIJDEHQ� GHV� WDVN�FXLHQJ� SDUDGLJPDV

GXUFKJHI�KUW�ZHUGHQ�N|QQHQ��'HPJHJHQ�EHU�EHLQKDOWHWH�HLQ�DQGHUHU�%ORFN�OHGLJOLFK�XQLYDOHQWH�

6WLPXOL�� GLH� QXU�GLH�%HDUEHLWXQJ� HLQHU�$XIJDEH� ]XODVVHQ�� ,QWHUHVVDQW�ZDU�� GDVV�GLH�%O|FNH�PLW�

ELYDOHQWHQ�6WLPXOL�LP�9HUJOHLFK�]X�GHQHQ�PLW�XQLYDOHQWHQ�6WLPXOL�]X�K|KHUHQ�0L[NRVWHQ�I�KUWHQ��

'LHVHV�(UJHEQLV� VDKHQ�5XELQ� XQG�0HLUDQ� ������� DOV�%HZHLV� GDI�U�� GDVV� GXUFK� GHQ� ELYDOHQWHQ�

6WLPXOXV� GDV� NRQNXUULHUHQGH� 7DVN� 6HW� EH]LHKXQJVZHLVH� GLH� LUUHOHYDQWH� 5HL]�5HDNWLRQV�

$VVR]LDWLRQ� XQG� VRPLW� GLH� LUUHOHYDQWH� $QWZRUW� DNWLYLHUW� ZLUG�� 'LHV� I�KUW� VRZRKO� ]X� HLQHP�

$XIJDEHQ� DOV� DXFK� ]X� HLQHP�$QWZRUWNRQIOLNW�� GHU� VLFK� LQ� ODQJVDPHUHQ�XQG� IHKOHUEHKDIWHWHUHQ�

$QWZRUWHQ�ZLGHUVSLHJHOW��$XIJUXQG�GLHVHU�DXIWUHWHQGHQ�$XIJDEHQLQWHUIHUHQ]� LVW�GLH�9HUPXWXQJ�



��

QDKHOLHJHQG�� GDVV� GLH� EHLGHQ� I�U� HLQ� $XIJDEHQZHFKVHOSDUDGLJPD� UHOHYDQWHQ� 7DVN� 6HWV�

EH]LHKXQJVZHLVH�5HL]�5HDNWLRQ�$VVR]LDWLRQHQ�SHUPDQHQW�LP�$UEHLWVJHGlFKWQLV�DXIUHFKWHUKDOWHQ�

ZHUGHQ�XQG�VLFK�QXU�DQKDQG�GHV /HYHOV LKUHU�$NWLYDWLRQ�XQWHUVFKHLGHQ��.RFK�HW�DO��������.UD\�

XQG�/LQGHQEHUJHU�������0D\U�XQG�.OLHJO��������8QWHUVW�W]W�ZLUG�GLHVH�7KHRULH�GXUFK�IXQNWLRQHOOH�

ELOGJHEHQGH�6WXGLHQ��GLH�HLQH�NRQVWDQWH�$NWLYLHUXQJ�GHV 3)& ZlKUHQG�GHU�0L[EO|FNH�QDFKZHLVHQ�

NRQQWHQ� �%UDYHU� HW� DO�� ������ '
(VSRVLWR� HW� DO�� ����� XQG (YLGHQ]� GDI�U� YRUOLHJW�� GDVV� GLHVHV�

+LUQDUHDO�HLQH�6FKO�VVHOUROOH�I�U�GLH�3UR]HVVH�GHV�$UEHLWVJHGlFKWQLVVHV��EHUQLPPW��$QGUHZV�HW�

DO��������)UHJQL�HW�DO������D���

ͳǤ͵Ǥʹ �����������������¡������������������������

'LH�8UVDFKH�GHV�3KlQRPHQV�GHU�:HFKVHONRVWHQ� LVW� ELV� KHXWH� QRFK�QLFKW� DEVFKOLH�HQG�JHNOlUW��

YLHOPHKU� ZHUGHQ� HLQH� 5HLKH� YRQ� XQWHUVFKLHGOLFKHQ� $QVLFKWHQ� YHUWUHWHQ� �.LHVHO� HW� DO�� ������

5XELQVWHLQ�HW�DO��������:\OLH�XQG�$OOSRUW��������'LHVH�VLQG�PHKU�RGHU�PLQGHU�DQ�GHQ�]ZHL�0LWWH�

GHU���HU� -DKUHQ�SRVWXOLHUWHQ�XQG� VHKU�XQWHUVFKLHGOLFKHQ�+\SRWKHVHQ�YRQ�$OOSRUW�XQG�.ROOHJHQ�

������ XQG�5RJHUV�XQG�0RQVHOO������� DQJHOHKQW��%HLGH�7KHRULHQ�EDVLHUHQ�DXI�GHU�%HREDFKWXQJ�

YRQ�$XIJDEHQZHFKVHO�([SHULPHQWHQ��EHL�GHQHQ�GDV�=HLWLQWHUYDOO�YRU�5HL]EHJLQQ�YDULLHUW�ZXUGH��

%HL� GHQ� 3DUDGLJPHQ� PLW� YRUJHJHEHQHU� 5HLKHQIROJH� �]�%�� DOWHUQDWH� UXQ� SDUDGLJP�� ZXUGH� GDV�

,QWHUYDOO� ]ZLVFKHQ� GHU� 5HDNWLRQ� DXI� GLH� DNWXHOOH� $XIJDEH� XQG� GHU� 3UlVHQWDWLRQ� GHU� QlFKVWHQ�

$XIJDEH��UHVSRQVH�VWLPXOXV�LQWHUYDO��56,� YHUlQGHUW��%HL�GHQ�WDVN�FXHLQJ�SDUDGLJP YDULLHUW�GDV�

=HLWLQWHUYDOO�� GDV� ]ZLVFKHQ� GHP�+LQZHLVUHL]� XQG� GHP�5HL]EHJLQQ� OLHJW� �FXH�VWLPXOXV� LQWHUYDO��

&6,��� %HPHUNHQVZHUWHUZHLVH� ZXUGH� IHVWJHVWHOOW�� GDVV� HLQH� 9HUOlQJHUXQJ� GHV� 56,�

�EH]LHKXQJVZHLVH GHV�&6,��]X�HLQHU�VWHWLJHQ�$EQDKPH�GHU�:HFKVHONRVWHQ�I�KUWH��$OOSRUW�HW�DO��

������ 0HLUDQ� ������ 5RJHUV� XQG� 0RQVHOO� ������� $E� HLQHP� EHVWLPPWHQ� 3XQNW� EOLHEHQ� GLH�

:HFKVHONRVWHQ�WURW]�ZHLWHUHU�9HUOlQJHUXQJ�MHGRFK�NRQVWDQW��'LHVH�QLFKW�]X�HOLPLQLHUHQGHQ�.RVWHQ�

VWHOOHQ�GLH�VRJHQDQQWHQ�UHVLGXDOHQ�:HFKVHONRVWHQ�GDU�

$OOSRUW�XQG�.ROOHJHQ ������ LQWHUSUHWLHUWHQ�GLHVH�5HVXOWDWH�VR��GDVV�GLH�%HDUEHLWXQJ�HLQHU�$XIJDEH�

HLQH�$NWLYLHUXQJ�GHV�HQWVSUHFKHQGHQ�7DVN�6HWV�HUIRUGHUW�XQG�GLHVH�EHL�HLQHP�$XIJDEHQZHFKVHO�

QXU�ODQJVDP�]HUIlOOW��VR�GDVV�HV�]X�HLQHP�.RQIOLNW�]ZLVFKHQ�GHP�DOWHQ�XQG�GHP�DNWXHOO�UHOHYDQWHQ�

7DVN�6HW�NRPPW��6LH�QDKPHQ�DQ��GDVV�GDV�NRJQLWLYH�6\VWHP�GLH�DXIWUHWHQGH�,QWHUIHUHQ]�P|JOLFKVW�

JHULQJ�KlOW�XQG�GLH�UHOHYDQWH�5HL]�5HDNWLRQVDVVR]LDWLRQ�XQG�VRPLW�GLH�NRUUHNWH�$QWZRUW�DXVZlKOHQ�

PXVV�� ZDV� VLFK� LQ� GHQ� HUK|KWHQ�:HFKVHONRVWHQ� ZLGHUVSLHJHOW�� 'LHVH� SURDNWLYH� ,QWHUIHUHQ] LVW�

GHPHQWVSUHFKHQG� .RUUHODW� HLQHU� �EHUGDXHUQGHQ� $NWLYLHUXQJ� GHV� 7DVN� 6HWV� GHU� YRUKHULJHQ�



��

$XIJDEH��'LHVHV�3KlQRPHQ�EH]HLFKQHWHQ�$OOSRUW�XQG�.ROOHJHQ������� DOV�WDVN�VHW�LQHUWLD��76,���

'LH� SURDNWLYH� ,QWHUIHUHQ] GHV� LUUHOHYDQWHQ� 7DVN� 6HWV� QLPPW� �EHU� GLH� =HLW� JUDGXHOO� DE�� ZDV�

ZLHGHUXP�GLH�5HGX]LHUXQJ�GHU�:HFKVHONRVWHQ�EHL�OlQJHUHP�56,��RGHU�&6,��HUNOlUW��-HGRFK�LVW�HV�

QRFK�YRQ�VR�ODQJHU�'DXHU��GDVV�GLH�.RVWHQ�QLFKW�YROOVWlQGLJ�HOLPLQLHUW�ZHUGHQ�N|QQHQ��'LHV�]HLJW�

VLFK�LQ�GHP�$XIWUHWHQ�GHU�UHVLGXDOHQ�:HFKVHONRVWHQ��

*HJHQ� GLH� 7KHRULH� YRQ� $OOSRUW� XQG� .ROOHJHQ ������ VSULFKW� MHGRFK� GLH� 7DWVDFKH�� GDVV� EHL�

NRQVWDQWHP�56,��GHU�EHL�GHU�$QQDKPH�HLQHV�JUDGXHOOHQ�=HUIDOOV�GHU�SURDNWLYHQ�,QWHUIHUHQ] OHW]WOLFK�

DXVVFKODJJHEHQG� I�U� GLH� +|KH� GHU� :HFKVHONRVWHQ� VHLQ� P�VVWH�� HLQH� 9HUOlQJHUXQJ� GHV� &6,�

GHQQRFK� ]X� HLQHU� $EQDKPH� GLHVHU� .RVWHQ� I�KUW� �0RQVHOO� ������� (LQHQ� DOWHUQDWLYHQ�

(UNOlUXQJVDQVDW]� ELHWHQ� GDKHU� 5RJHUV� XQG� 0RQVHOO� �������� GLH� I�U� GLH� (QWVWHKXQJ� GHU�

:HFKVHONRVWHQ�DNWLYH�]HLWNRQVXPLHUHQGH�3UR]HVVH�YHUPXWHWHQ��,KUHU�0HLQXQJ�QDFK�PXVV�VLFK�GDV�

NRJQLWLYH� 6\VWHP� HQWVSUHFKHQG� GHU� UHOHYDQWHQ� Ä(LQVWHOOXQJHQ³� UHNRQILJXULHUHQ� XQG� GDV�

HQWVSUHFKHQGH� 7DVN� 6HW� DNWLYLHUHQ�� XP� HLQH� RSWLPDOH� 9RUEHUHLWXQJ� DXI� HLQH� $XIJDEH� YRU�

5HL]GDUELHWXQJ� ]X� HUP|JOLFKHQ� )ROJOLFK� LQWHUSUHWLHUWHQ� VLH� GLH� $EQDKPH� GHU� :HFKVHONRVWHQ�

GXUFK�HLQH�9HUOlQJHUXQJ�GHV�56,��RGHU�&6,��DOV�HQGRJHQH 5HNRQILJXUDWLRQ GHV�UHOHYDQWHQ�7DVN�

6HWV�YRU�5HL]EHJLQQ��,Q�GHQ�UHVLGXDOHQ�:HFKVHONRVWHQ VDKHQ�VLH�GHQ�%HZHLV�GDI�U��GDVV�HUVW�GXUFK�

HLQHQ�DXIJDEHQUHOHYDQWHQ�H[RJHQHQ�5HL]�GLH�5HNRQILJXUDWLRQ�YROOVWlQGLJ�DEJHVFKORVVHQ�ZHUGHQ�

NDQQ� �VWLPXOXV�FXHG� FRPSOHWLRQ��� 6LH� EH]HLFKQHWHQ� GLHVHQ� VWLPXOXVJHWULHEHQHQ� 3UR]HVV� DOV�

H[RJHQH�5HNRQILJXUDWLRQ�GHV�7DVN�6HWV �0D\U�XQG�.OLHJO�������5XELQVWHLQ�HW�DO���������

=XQHKPHQG� ZHUGHQ� LQWHUPHGLlUH� 3RVLWLRQHQ� HLQJHQRPPHQ�� GLH� GDYRQ� DXVJHKHQ�� GDVV� GLH�

YHUVFKLHGHQHQ� (UNOlUXQJVDQVlW]H� QLFKW� XQYHUHLQEDU� VLQG�� VRQGHUQ� YLHOPHKU� HLQ� NRPSOH[HV�

=XVDPPHQVSLHO� PHKUHUHU� 0HFKDQLVPHQ� GHQNEDU� LVW� �.RFK� XQG� $OOSRUW� ������ 0RQVHOO� ������

5XWKUXII�HW�DO���������%HLVSLHOVZHLVH�NRPELQLHUW 0RQVHOO��������EHLGH�7KHRULHQ�XQG�VLHKW�]ZHL�

XQWHUVFKLHGOLFKH�NRJQLWLYHQ�.RQWUROOYRUJlQJH�DOV�XUVlFKOLFK�I�U�GLH�:HFKVHONRVWHQ�DQ��(LQHUVHLWV�

GLH�SDVVLYH�SURDNWLYH�,QWHUIHUHQ]�GHU�YRUKHUJHKHQGHQ�$NWLYLHUXQJ�GHV�DNWXHOO�LUUHOHYDQWHQ�7DVN�

6HWV �VLHKH�DXFK�$OOSRUW�������0D\U�XQI�.HHOH�������:\OLH�XQG�$OOSRUW������ DQGHUHUVHLWV�GLH�

DNWLYHQ ]HLWNRQVXPLHUHQGHQ�3UR]HVVH� GHU ,PSOHPHQWLHUXQJ�GHV� I�U� GLH� EHYRUVWHKHQGH�$XIJDEH�

UHOHYDQWHQ�7DVN�6HWV �VLHKH�DXFK�0D\U�XQG�.OLHJO�������0HLUDQ�������5RJHUV�XQG�0RQVHOO��������

(LQHQ�hEHUEOLFN��EHU�GLH�2SHUDWLRQDOVLHUXQJ�GHU�0L[� XQG�:HFKVHONRVWHQ�VRZLH��EHU�GLH�LQ�GLHVH�

.RVWHQ�LQYROYLHUWHQ�H[HNXWLYHQ�)XQNWLRQHQ�JLEW�7DEHOOH���



��

7DEHOOH ���2SHUDWLRQDOLVLHUXQJ�GHU�0L[� XQG�:HFKVHONRVWHQ�XQG�LQYROYLHUWH�H[HNXWLYH�

/HLVWXQJHQ

.RVWHQ�GHU�57V�XQG�GHU�
)HKOHUUDWH

2SHUDWLRQDOLVLHUXQJ ,QYROYLHUWH�H[HNXWLYH�
/HLVWXQJHQ�

0L[NRVWHQ 'LIIHUHQ]�GHU�/HLVWXQJHQ�GHU�
:LHGHUKROXQJVGXUFKJlQJH�
GHU�0L[� YHUVXV�GLH�GHU�
(LQ]HOEO|FNH

$XVZDKO�XQG�
$XIUHFKWHUKDOWXQJ�GHV�
UHOHYDQWHQ�7DVN�6HWV�EHL�
JOHLFK]HLWLJHP�
9RUKDQGHQVHLQ�LUUHOHYDQWHU
7DVN�6HWV�LP�
$UEHLWVJHGlFKWQLV

:HFKVHONRVWHQ 'LIIHUHQ]�GHU�/HLVWXQJHQ�GHU�
:HFKVHO� YHUVXV�
:LHGHUKROXQJVGXUFKJlQJH�
GHU�0L[EO|FNH

,PSOHPHQWLHUXQJ�GHV�
UHOHYDQWHQ�7DVN�6HWV�GHU�
QDFKIROJHQGHQ�$XIJDEH
XQG���RGHU�,QKLELWLRQ�GXUFK�
GLH�YRUDQJHKHQGH�$XIJDEH

/HJHQGH��57V  �5HDNWLRQV]HLWHQ

ͳǤ͵Ǥ ������������
����������

ͳǤ͵ǤͳǤ �������������������������������¡�����������������ȋ��	�Ȍ

,Q� %H]XJ� DXI� GLH� H[HNXWLYH� %DVLVOHLVWXQJ� 6KLIWLQJ JHEHQ� YHUVFKLHGHQH /lVLRQV� XQG�

%LOGJHEXQJVVWXGLHQ�(YLGHQ] GDI�U��GDVV�GHU�3)& GDEHL�HLQH�HQWVFKHLGHQGH�)XQNWLRQ��EHUQLPPW�

�$URQ�HW�DO��������%UDVV�XQG�&UDPRQ�������.HHOH�XQG�5DIDO�������0LOQHU�������1LHQGDP�HW�DO��

������ ,QVEHVRQGHUH�GHU� O3)& VFKHLQW�HLQH�6FKO�VVHOSRVLWLRQ�EHL�GHU�$XIJDEHQYRUEHUHLWXQJ�YRU�

5HL]GDUELHWXQJ�]X�VSLHOHQ��EHL�GHU�YHUPXWOLFK�GLH ,PSOHPHQWLHUXQJ GHV�UHOHYDQWHQ�7DVN�6HWV�GHU�

EHYRUVWHKHQGHQ�$XIJDEH�HUIROJW��%UDVV�XQG�&UDPRQ�������%UDVV�XQG�&UDPRQ�������%UDVV�HW�DO��

������ %UDYHU� HW� DO�� ������ 'HUUIXVV� HW� DO�� ������ 0XKOH�.DUEH� HW� DO�� ������� (LQH� H[DNWHUH�

/RNDOLVLHUXQJ�GLHVHU�NRJQLWLYHQ�.RQWUROOYRUJlQJH�JHODQJ�%UDVV�XQG�.ROOHJHQ���������������GLH�

PLWWHOV� IXQNWLRQHOOHU� 0DJQHWUHVRQDQ]WRPRJUDSKLH �I057�� QDFKZHLVHQ� NRQQWHQ�� GDVV� GLH�

'XUFKI�KUXQJ�GHV�$XIJDEHQZHFKVHOSDUDGLJPDV�PLW�HLQHU�(UUHJEDUNHLWVVWHLJHUXQJ�HLQHV�ELVODQJ�

YHUQDFKOlVVLJWHQ $UHDO�GHV�O3)& HLQKHUJHKW��GHP�VRJHQDQQWHQ�LQIHULRU�IURQWDOHQ�.UHX]XQJVDUHDO�

�LQIHULRU�IURQWDO�MXQFWLRQ��,)-���'LHVH�+LUQUHJLRQ�EHILQGHW VLFK�LP SRVWHULRUHQ $QWHLO�GHV�O3)&��LQ�

� VWDUN�YHUHLQIDFKW



��

GHU� hEHUJDQJV]RQH� ]ZLVFKHQ� GHP� SUlPRWRULVFKHQ� XQG� SUlIURQWDOHQ� .RUWH[�� (V� VWHOOW� HLQHQ�

9HUELQGXQJVSXQNW� GHV� 6XOFXV� IURQWDOLV� LQIHULRU� XQG� GHV� 6XOFXV� SUlFHQWUDOLV� LQIHULRU� GDU �VLHKH�

$EELOGXQJ���� 'LHVH�DQDWRPLVFKH�/RNDOLVDWLRQ�WUXJ�ZHVHQWOLFK�]X�GHU�1DPHQVJHEXQJ�GHV�$UHDOV�

EHL��=XU�,)-�ZHUGHQ�7HLOH�GHU�%URGPDQQ�$UHDOH������XQG����JH]lKOW��%UDVV�HW�DO���������

$EELOGXQJ� ��� $QDWRPLVFKH� /RNDOLVDWLRQ� GHV OLQNHQ LQIHULRU�IURQWDOHQ� .UHX]XQJVDUHDOV� �LQIHULRU� IURQWDO�
MXQFWLRQ�� ,)-� XQG� LKUHU� DQJUHQ]HQGHQ� +LUQUHJLRQHQ� /DWHUDOH� $QVLFKW� GHV� *HKLUQV�� 'LH� ,)-� OLHJW� DXI� GHP�
9HUELQGXQJVSXQNW�GHV�6XOFXV�SUlFHQWUDOLV�LQIHULRU��LQIHULRU�SUHFHQWUDO�VXOFXV��XQG�GHV�6XOFXV�IURQWDOLV�LQIHULRU�
�LQIHULRU�IURQWDO�VXOFXV� LP�SRVWHULRUHQ�$QWHLO�GHV�O3)&��0XKOH�.DUEH�HW�DO��������

$XV�PHKUHUHQ�I057�6WXGLHQ�OLHJW�]ZDU�ZLH�HUZlKQW�(YLGHQ]�GDI�U�YRU��GDVV�GLH�'XUFKI�KUXQJ�

GHV�$XIJDEHQZHFKVHOSDUDGLJPDV�PLW� HLQHU� QHXURQDOHQ�$NWLYLWlWVVWHLJHUXQJ� GHU� ,)-� HLQKHUJHKW�

�%UDVV�XQG�&UDPRQ�������%UDVV�HW�DO��������'HUUIXVV�HW�DO���������MHGRFK�HUODXEHQ�ELOGJHEHQGH�

9HUIDKUHQ� NHLQH� 5�FNVFKO�VVH� KLQVLFKWOLFK� GHV� .DXVDO]XVDPPHQKDQJV� �/RJRWKHWLV� ������� 6R�

EOHLEW�ZHLWHUKLQ�XQNODU��RE�LP�8PNHKUVFKOXVV�HLQH�9HUlQGHUXQJ�GHU�NRUWLNDOHQ�([]LWDELOLWlW�GHU�

,)-� HEHQIDOOV�PLW� GHU� NRJQLWLYHQ�/HLVWXQJ�� ]ZLVFKHQ�PHKUHUHQ�$XIJDEHQ�ZHFKVHOQ� ]X� N|QQHQ��

NRUUHOLHUW�� (LQH� JHHLJQHWH� 0HWKRGH� ]XU� (UNXQGXQJ� GLHVHU� )UDJHVWHOOXQJ� ELHWHQ� QLFKWLQYDVLYH�

LQWHUYHQWLRQHOOH� 9HUIDKUHQ� ZLH� GLH� WUDQVNUDQLHOOH� *OHLFKVWURPVWLPXODWLRQ� �WUDQVFUDQLDO� GLUHFW�

FXUUHQW� VWLPXODWLRQ�� W'&6��� PLWWHOV� GHUHU� GLH� QHXURQDOH� (UUHJEDUNHLW� PRGXOLHUW ZHUGHQ� NDQQ��

+LHUGXUFK�ZLUG�HUP|JOLFKW ± VRIHUQ�W'&6�EHL GHU�$XVI�KUXQJ�HLQHU�$XIJDEH�DSSOL]LHUW�ZLUG ± LQ�

GLH�GDEHL�DEODXIHQGHQ�H[HNXWLYHQ�3UR]HVVH�LQWHUYHQLHUHQG�HLQ]XJUHLIHQ��)ROJOLFK�HU|IIQHW� W'&6�

GLH�0|JOLFKNHLW��GHQ�NDXVDOHQ�=XVDPPHQKDQJ�]ZLVFKHQ�GHU�VWLPXOLHUWHQ�+LUQUHJLRQ�XQG�GHU�PLW�

GHU�$XIJDEH�HUIDVVWHQ�/HLVWXQJ�]X�XQWHUVXFKHQ��
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ͳǤͶ ���������������
����������������������ȋ����Ȍ

'LH�W'&6�VWHOOW�HLQH�QLFKWLQYDVLYH�XQWHUVFKZHOOLJH�(OHNWURVWLPXODWLRQ�GDU��PLW�GHU��EHU�DXI�GHU�

.RSIKDXW�DQJHEUDFKWH�(OHNWURGHQ�NRQWLQXLHUOLFKHU�VFKZDFKHU�*OHLFKVWURP�DSSOL]LHUW�ZLUG��'XUFK�

GLH� GDUDXV� UHVXOWLHUHQGH�0RGXODWLRQ� GHU ([]LWDELOLWlW� GHU� 1HXURQHQYHUElQGH� NDQQ� DQKDQG� GHU�

$QZHQGXQJ�GHU� W'&6�XQWHUVXFKW�ZHUGHQ�� LQZLHIHUQ�VLFK HLQH�(UK|KXQJ�RGHU�9HUULQJHUXQJ�GHU�

NRUWLNDOHQ�$NWLYLWlW�GHU�VWLPXOLHUWHQ�.RUWLFHV�DXI�DVVR]LLHUWH�+LUQIXQNWLRQHQ�DXVZLUNW �1LWVFKH�XQG�

3DXOXV�������1LWVFKH�XQG�3DXOXV�������3ULRUL�HW�DO���������1LFKW�]XOHW]W�DXIJUXQG�GHU�0|JOLFKNHLW

HLQHU�HIIHNWLYHQ�3ODFHERVWLPXODWLRQ��+XPPHO�HW�DO��������*DQGLJD�HW�DO������� VRZLH�GHV�KRKHQ�

6LFKHUKHLWVSURILOV��*RGLQKR�HW�DO��������,\HU�HW�DO��������1LWVFKH�HW�DO������G��3RUHLV]�HW�DO�������

KDW�VLFK�W'&6�LQ�GHQ�OHW]WHQ�-DKUHQ�]X�HLQHP�EHOLHEWHQ�,QVWUXPHQW�LQ�GHQ�1HXURZLVVHQVFKDIWHQ�

XQG�GHU�NOLQLVFKHQ�)RUVFKXQJ�HQWZLFNHOW��

ͳǤͶǤͳ ���������������

'XUFK� GHQ (LQVDW]� GHU W'&6� NDQQ� GDV� 5XKHPHPEUDQSRWHQWLDO YRQ� 1HXURQHQSRSXODWLRQHQ

YHUlQGHUW� ZHUGHQ �1LWVFKH� XQG� 3DXOXV� ������� +LHUEHL� I�KUW� REHUIOlFKHQSRVLWLYH� DQRGDOH�

6WLPXODWLRQ��DW'&6��LP�5DKPHQ�HLQHU�XQWHUVFKZHOOLJHQ�'HSRODULVDWLRQ�]X�HLQHU�6WHLJHUXQJ�GHU�

NRUWLNDOHQ� 6SRQWDQDNWLYLWlW�� ZRKLQJHJHQ� REHUIOlFKHQQHJDWLYH� NDWKRGDOH� 6WLPXODWLRQ� �FW'&6��

GXUFK� GLH� HU]HXJWH� +\SHUSRODULVDWLRQ� GLHVH� YHUULQJHUW �1LWVFKH� XQG� 3DXOXV� �������

'HPHQWVSUHFKHQG� JHQHULHUW� GLH� W'&6� LP� *HJHQVDW]� ]X DQGHUHQ� QLFKWLQYDVLYHQ�

6WLPXODWLRQVPHWKRGHQ� ZLH� GHU WUDQVNUDQLHOOHQ 0DJQHWVWLPXODWLRQ� �WUDQVFUDQLDO� PDJQHWLF�

VWLPXODWLRQ� 706� NHLQH�GLUHNWHQ�$NWLRQVSRWHQWLDOH��GD� W'&6�GLH�GDI�U�EHQ|WLJWH�6WURPVWlUNHQ�

YRQ������P9�QLFKW�HUUHLFKW��:DJQHU�HW�DO������E��

'XUFK�GLH�6WXGLHQ�YRQ�3ULRUL�HW�DO�������� VRZLH�1LWVFKH�XQG�3DXOXV���������GHQHQ�HV�JHODQJ�GHQ�

(LQIOXVV�GHU�6WLPXODWLRQ�DXI�GLH�NRUWLNDOH�([]LWDELOLWlW�]X�TXDQWLIL]LHUHQ� U�FNWH�GLH�8QWHUVXFKXQJ�

GHU�W'&6 LQ�GHQ�)RNXV�GHV�)RUVFKXQJVLQWHUHVVHV��+LHUEHL�NRPELQLHUWHQ�GLH�:LVVHQVFKDIWOHU�GLH�

W'&6�PLW�GHU�706��6LH�OHLWHWHQ�GLH�GXUFK�GLH�706�HU]HXJWHQ�PRWRULVFKHQ�HYR]LHUWHQ�3RWHQWLDOH�

�0(3��YRU�XQG�ZlKUHQG�RGHU�QDFK�GHU�*OHLFKVWURPDSSOLNDWLRQ��EHU�GHP�SULPlUHQ�PRWRULVFKHQ�

.RUWH[�GHV�0HQVFKHQ�DE��$QKDQG�GHU�bQGHUXQJHQ�GHU�$PSOLWXGH�GHU�0(3V�NRQQWHQ�GLH�GXUFK�

W'&6� HU]HXJWHQ� 0RGLILNDWLRQHQ� GHU� QHXURQDOHQ� (UUHJEDUNHLW� JHQDXHU� XQWHUVXFKW� ZHUGHQ�� =XU�

9HUDQVFKDXOLFKXQJ�VHL�GDV�([SHULPHQW�YRQ�1LWVFKH�XQG�3DXOXV� ������ JHQDXHU�EHWUDFKWHW��'LH�

:LVVHQVFKDIWOHU�DSSOL]LHUWHQ�*OHLFKVWURP��EHU�GHP�0��+DQGDUHDO�XQG�HUIDVVWHQ�GLH�PRWRULVFKHQ�

$QWZRUWHQ� GHV� NRQWUDODWHUDOHQ�0XVNHOV� DEGXFWRU� GLJLWL� PLQLPL�� 6LH� NRQQWHQ� QDFKZHLVHQ�� GDVV�
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ZHQLJH�6HNXQGHQ�DW'&6�PLW���P$�]X�HLQHP�$QVWLHJ�GHU�0(3�$PSOLWXGH�XP�����I�KUWH �VLHKH�

$EELOGXQJ� ���� FW'&6� EHZLUNWH GDV� *HJHQWHLO�� 1HEHQ� GLHVHQ� JUXQGOHJHQGHQ� %HREDFKWXQJHQ�

NRQQWHQ GLH� $XWRUHQ� DE� HLQHU� ��PLQ�WLJHQ� 6WLPXODWLRQVGDXHU� ]XVlW]OLFK�

(UUHJEDUNHLWVYHUlQGHUXQJHQ� QDFKZHLVHQ�� GLH� WURW]� %HHQGLJXQJ� GHU� *OHLFKVWURPDSSOLNDWLRQ� I�U�

HLQLJH�0LQXWHQ� DQKLHOWHQ�� ,Q� LKUHP�GDUDXIIROJHQGHQ�([SHULPHQW� JHODQJ� HV�1LWVFKH�XQG�3DXOXV�

������ GDV� 3KlQRPHQ� GLHVHU� VRJHQDQQWH� 1DFKHIIHNWH� JHQDXHU ]X� H[SORULHUHQ�� $E� HLQHU� ��

EH]LHKXQJVZHLVH� ���PLQ�WLJHQ�*OHLFKVWURPVWLPXODWLRQ� �EHUGDXHUWHQ� GLH� QHXURPRGXODWRULVFKHQ

(IIHNWH�GHU�W'&6 GLH�6WLPXODWLRQ�I�U����EH]LHKXQJVZHLVH����0LQXWHQ �VLHKH�$EELOGXQJ����

%DVLHUHQG� DXI� GLHVHQ� 5HVXOWDWHQ� XQWHUVXFKWHQ� QDFKIROJHQGH� 6WXGLHQ� HQWZHGHU� GLH� (IIHNWH� GHU�

RQOLQH� W'&6 RGHU� GLH� GHU� RIIOLQH� W'&6�� %HL� HUVWHUHP� ZHUGHQ� SRWHQ]LHOOH� W'&6�LQGX]LHUWH�

9HUKDOWHQVHIIHNWH� ZlKUHQG� GHU� VLPXOWDQHQ� *OHLFKVWURPDSSOLNDWLRQ� H[SORULHUW�� ZRKLQJHJHQ� EHL�

OHW]WHUHP�W'&6�YRU�GHU�([SHULPHQWDOSKDVH�YHUDEUHLFKW�ZLUG�XQG�HUVW�QDFK�(QGH�GHU�6WLPXODWLRQ�

GLH�DQKDOWHQGHQ�1DFKHIIHNWH�XQWHUVXFKW�ZHUGHQ��%HPHUNHQVZHUWHUZHLVH�NRQQWH�EHL�]DKOUHLFKHQ�

ZHLWHUHQ�$UEHLWHQ��EHL�GHQHQ�GLH�*OHLFKVWURPDSSOLNDWLRQ��EHU�GHUVHOEHQ�+LUQULQGH�HUIROJWH��GHU�

YRQ�1LWVFKH� XQG� 3DXOXV� ������� EHVFKULHEHQH� JHJHQWHLOLJH DQRGDO�H[]LWDWRULVFKH� XQG� NDWKRGDO�

LQKLELWRULVFKH�(IIHNW�VRZRKO�EHL RQOLQH�W'&6 DOV�DXFK�EHL�RIIOLQH�W'&6 UHSOL]LHUW�ZHUGHQ��)UHJQL�

HW�DO������E��)XUXED\DVKL�HW�DO��������/DQJ�HW�DO������D��6WDJJ�HW�DO������D��
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$EELOGXQJ����0RGXODWLRQ�GHU�([]LWDELOLWlW� GXUFK�*OHLFKVWURPVWLPXODWLRQ �W'&6���(UKHEXQJ�GHU�(IIHNWH�GHU�
W'&6 �EHU� GHP� PHQVFKOLFKHQ� SULPlU� PRWRULVFKHQ� .RUWH[� GXUFK� GLH� PLWWHOV� 706� HU]HXJWHQ� PRWRULVFKHQ�
HYR]LHUWHQ�3RWHQWLDOH �0(3V���
S����������1LWVFKH�XQG�3DXOXV�������

$EELOGXQJ� �� $QKDOWHQGH� (UUHJEDUNHLWVYHUlQGHUXQJHQ� GXUFK� DW'&6� �EHU� GHP� SULPlU�PRWRULVFKHQ� .RUWH[��
%HPHUNHQVZHUWHUZHLVH�KLHOWHQ�GLH�1DFKHIIHNWH�HUVW� DE�HLQHU�6WLPXODWLRQVGDXHU�YRQ���0LQXWHQ� I�U��EHU�HLQH
KDOEH 6WXQGH�DQ��$XVJHI�OOWH�6\PEROH�NHQQ]HLFKQHQ�VLJQLILNDQWH�8QWHUVFKLHGH�]ZLVFKHQ�GHQ�0(3V�QDFK�GHU�
6WLPXODWLRQ�LP�9HUJOHLFK�]X�GHQHQ�GHU�EDVHOLQH��1LWVFKH�XQG�3DXOXV�������

%LV� KHXWH� LVW� GHU� GHQ� 6WLPXODWLRQVHIIHNWHQ� ]XJUXQGHOLHJHQGH� :LUNPHFKDQLVPXV� QRFK QLFKW�

YROOVWlQGLJ� JHNOlUW �3RODQLD� HW� DO�� ������� =XGHP� KDEHQ� GLH PHLVWHQ� 6WXGLHQ� ]X�



��

QHXURSK\VLRORJLVFKHQ�(IIHNWHQ�KDXSWVlFKOLFK�GHQ�SULPlU�PRWRULVFKHQ�.RUWH[�DOV�0RGHOOV\VWHP�

KHUDQJH]RJHQ��GD�VLFK�KLHU�GLH�(IIHNWH�DQKDQG�GHU�0(3V GLUHNW�XQWHUVXFKHQ�ODVVHQ �&OD�HQ�XQG�

6FKQLW]OHU������� 'DEHL�NRQQWH�HLQH�9LHO]DKO�YRQ�QHXURELRORJLVFKHQ��SKDUPDNRORJLVFKHQ�VRZLH�

ELOGJHEHQGHQ� 6WXGLHQ ]HLJHQ�� GDVV� VSH]LHOOH� 1HXURWUDQVPLWWHU�� GLH� (IIL]LHQ]� EHVWLPPWHU�

5H]HSWRUHQ� VRZLH� GLH� /HLWIlKLJNHLW� HLQ]HOQHU� ,RQHQNDQlOH� LQ� GLH� QHXURELRORJLVFKHQ� XQG� �

FKHPLVFKHQ�3UR]HVVH�LQYROYLHUW�VLQG��0HGHLURV�HW�DO��������1LWVFKH�HW�DO������E�� +LHUEHL�VFKHLQHQ�

GLH� DNXWHQ� (IIHNWH� DXI� GLH� SRODULWlWVVSH]LILVFKH� 9HUlQGHUXQJ� GHV� 0HPEUDQSRWHQWLDOV� GHU�

1HXURQHQSRSXODWLRQHQ� ]XU�FN]XI�KUHQ� ]X� VHLQ �&OD�HQ� XQG� 6FKQLW]OHU� ������� (YLGHQ]� GDI�U�

OLHIHUWH�GLH�%HREDFKWXQJ��GDVV�HLQH�PHGLNDPHQW|VH�%ORFNDGH�GHU�1DWULXP� XQG�.DO]LXPNDQlOH�GLH�

HUUHJEDUNHLWVVWHLJHUQGHQ� :LUNXQJHQ� GHU� DW'&6� ZlKUHQG� DEHU� DXFK� QDFK� GHU�

*OHLFKVWURPDSSOLNDWLRQ GHV�SULPlU�PRWRULVFKHQ�.RUWH[ DEVFKZlFKWH �/LHEHWDQ]�HW�DO���������,P�

*HJHQVDW]�GD]X�KDWWHQ�GLHVH�,RQHQNDQDOEORFNHU�NHLQHQ�(LQIOXVV�DXI�GLH�(UUHJEDUNHLWVPLQGHUXQJ�

GHU� FW'&6�� 'LHVH� (UJHEQLVVH ZXUGHQ� VR� LQWHUSUHWLHUW�� GDVV� GLH� GXUFK� DW'&6� KHUYRUJHUXIHQH�

0HPEUDQGHSRODULVLHUXQJ� YRQ� GHU� /HLWIlKLJNHLW� GHU� VSDQQXQJVDEKlQJLJHQ� 1DWULXP� XQG�

.DO]LXPNDQlOH� DEKlQJW�� FW'&6� I�KUW� KLQJHJHQ� �EHU� HLQH� HU]HXJWH� +\SHUSRODULVLHUXQJ� GHU�

=HOOPHPEUDQ� ]X� HLQHU� 'HDNWLYLHUXQJ� GLHVHU� .DQlOH� (LQHU� ZHLWHUHQ� 6WXGLH� JHODQJ� HV� GLH�

QHXURELRORJLVFKHQ 9RUJlQJH��GLH�GXUFK *OHLFKVWURPVWLPXODWLRQ�GHV�PRWRULVFKHQ�.RUWH[�HU]HXJW�

ZHUGHQ�� PLWKLOIH� GHU� 0DJQHWUHVRQDQ]VSHNWURVNRSLH� �056�� JHQDXHU� ]X� VSH]LIL]LHUHQ�� +LHUEHL�

YHUDEUHLFKWHQ�%DFKWLDU� XQG�.ROOHJHQ� ������ DW'&6� �EHU� GHP�0��$UHDO� XQG� EHREDFKWHWHQ� LP�

9HUJOHLFK� ]XU� VKDP� W'&6� ZlKUHQG� GHU� 6WLPXODWLRQ� HLQH� $EQDKPH� GHU� LQKLELWRULVFKHQ Ȗ�

$PLQREXWWHUVlXUH �JDPPD�$PLQREXW\ULF�DFLG� *$%$� �.RQ]HQWUDWLRQ�XQWHU�GHU�$QRGH��6LH�VDKHQ�

LQ�GLHVHP�(UJHEQLV�GHQ�%HZHLV�GDI�U��GDVV�GLH�5HGXNWLRQ�GHV�LQKLELWRULVFKHQ�1HXURWUDQVPLWWHUV�

]X�GHQ�H[]LWDWRULVFKHQ�DW'&6�LQGX]LHUWHQ�RQOLQH�(IIHNWHQ�PD�JHEOLFK�EHLWUlJW�

,P�+LQEOLFN�DXI�GLH�(IIHNWH�QDFK�%HHQGLJXQJ�GHU�6WLPXODWLRQ�GHV�0RWRUNRUWH[�ZXUGH�IHVWJHVWHOOW��

GDVV� HLQH� PHGLNDPHQW|VH� %ORFNDGH� GHV� 1�0HWK\O�'�$VSDUWDW �10'$��5H]HSWRUV� GLH�

ODQJDQGDXHUQGHQ� 1DFKHIIHNWH� ± SRODULWlWVXQDEKlQJLJ ± KHPPW �1LWVFKH� HW� DO�� ����E��� 'LHVH�

%HREDFKWXQJ�JLEW�(YLGHQ]��GDVV�GLH�(IIL]LHQ]�GHU�10'$�5H]HSWRUHQ�YHUPXWOLFK�GXUFK�DW'&6�

JHVWHLJHUW� XQG� GXUFK� FW'&6 UHGX]LHUW�ZLUG��ZREHL� GLHVH�0RGXODWLRQ�ZDKUVFKHLQOLFK� GXUFK� GLH�

SRODULWlWVVSH]LILVFKH� 'H� RGHU� +\SHUSRODULVDWLRQ� ZlKUHQG� GHU� 9HUDEUHLFKXQJ� GHU� W'&6�

KHUYRUJHUXIHQ�ZLUG �1LWVFKH�HW�DO������E���:HLWHUKLQ�VFKHLQW�DXFK�GLH LQKLELWRULVFKH *$%$ DQ�GHQ�

1DFKHIIHNWHQ�GHU�DW'&6 EHWHLOLJW�]X�VHLQ �1LWVFKH�HW�DO������F���FW'&6�KLQJHJHQ�I�KUW�YHUPXWOLFK�

�EHU�HLQH�5HGX]LHUXQJ�GHV�H[]LWDWRULVFK�ZLUNHQGHQ�*OXWDPDWV�]X�GHQ�LQKLELWRULVFKHQ�:LUNXQJHQ�

QDFK� %HHQGLJXQJ� GHU 6WLPXODWLRQ� �6WDJJ� HW� DO�� ����E��� %HPHUNHQVZHUWHUZHLVH� lKQHOQ� GLH�
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:LUNPHFKDQLVPHQ�GHU�1DFKHIIHNWH�VHKU�GHQHQ�GHU�/DQJ]HLWSRWHQWLHUXQJ��ORQJ�WHUP�SRWHQWLDWLRQ��

/73�� XQG� GHU� /DQJ]HLWGHSUHVVLRQ� �ORQJ�WHUP� GHSUHVVLRQ�� /7'��� GLH� HLQH� ODQJDQGDXHUQGH�

9HUVWlUNXQJ�EH]LHKXQJVZHLVH�$EVFKZlFKXQJ�GHU�V\QDSWLVFKHQ�hEHUWUDJXQJ�EHZLUNHQ�XQG�VRPLW�

HLQH�)RUP�GHU�V\QDSWLVFKHQ�3ODVWL]LWlW�GDUVWHOOHQ �&OD�HQ�XQG�6FKQLW]OHU�������1LWVFKH�XQG�3DXOXV�

�������)ROJOLFK�OLHJW�GLH�9HUPXWXQJ�QDKH��GDVV�GXUFK�GLH�$QZHQGXQJ�GHU�W'&6�GLH�(IIHNWLYLWlW

GHU�V\QDSWLVFKHQ�hEHUWUDJXQJ�GHU�PRWRULVFKHQ�+LUQULQGH�PRGXOLHUW�RGHU VRJDU�LQGX]LHUW�ZHUGHQ

NDQQ��1HEHQ�GLHVHQ�9RUJlQJHQ��EHUQHKPHQ�MHGRFK�DXFK�QLFKW�V\QDSWLVFKH�0HFKDQLVPHQ ± �EHU�

HLQH�GDXHUKDIWH�bQGHUXQJ�GHV�QHXURQDOHQ�0HPEUDQSRWHQWLDOV ± HLQH�6FKO�VVHOIXQNWLRQ�EHL� GHU�

(U]HXJXQJ�YRQ�1DFKHIIHNWHQ��$UGROLQR�HW�DO��������

:lKUHQG�GHU�QHXURSK\VLRORJLVFKH�:LUNPHFKDQLVPXV��EHU�GHP�0RWRUNRUWH[�YHUJOHLFKVZHLVH�RIW�

XQWHUVXFKW� ZXUGH�� LVW� GLH� 6WXGLHQODJH� LP� +LQEOLFN� DXI� QHXURELRORJLVFKH� 9RUJlQJH� DQGHUHU�

+LUQDUHDOH� ZLH� EHLVSLHOVZHLVH� GHV� O3)& VHKU� EHJUHQ]W� 'LHV� LVW� XQWHU� DQGHUHP� GDUDXI�

]XU�FN]XI�KUHQ��GDVV�LP *HJHQVDW]�]XU�6WLPXODWLRQ�GHV�PRWRULVFKHQ�.RUWH[ I�U�GLH�8QWHUVXFKXQJ�

GHU�6WLPXODWLRQVHIIHNWH�DXI�DQGHUH�+LUQIXQNWLRQHQ PHLVW�NHLQH�GLUHNWHQ�,QGLNDWRUHQ�ZLH�GLH�0(3V�

I�U�HLQH�0RGXODWLRQ�GHU�NRUWLNDOHQ�(UUHJEDUNHLW H[LVWLHUHQ��$XV�GLHVHP�*UXQG�JHVWDOWHW�VLFK�GHUHQ�

([SORUDWLRQ�GHXWOLFK�VFKZLHULJHU� ,P�+LQEOLFN�DXI�GDV�NRJQLWLYH�6\VWHP�ZHUGHQ�EHLVSLHOZHLVH�GLH�

$XVZLUNXQJHQ� GHU� 6WLPXODWLRQ� LQGLUHNW� GXUFK� 0HVVXQJHQ� HLQHU� %DQGEUHLWH� XQWHUVFKLHGOLFKHU�

3DUDPHWHU� ZLH� EHLVSLHOVZHLVH� 5HL]VFKZHOOHQ�� 5HDNWLRQV]HLWHQ� RGHU� )HKOHUUDWHQ� EHVWLPPW

�-DFREVRQ�HW�DO���������(V� LVW� IROJOLFK� OHLFKW�YRUVWHOOEDU��GDVV�GLH�8QWHUVXFKXQJ�GHU�(IIHNWH�GHU�

W'&6�DQKDQG�NRJQLWLYHU�$XIJDEHQ�VHKU� VW|UDQIlOOLJ� I�U�)HKOHUTXHOOHQ� LVW��/HGLJOLFK�GXUFK�HLQH�

.RPELQDWLRQ�GHU�W'&6�PLW�9HUIDKUHQ�ZLH�XQWHU�DQGHUHP�GHU�I057��GHU�3RVLWURQHQ�(PLVVLRQV�

7RPRJUDSKLH� �3(7�� GHU�(OHNWURHQ]HSKDORJUDILH �((*�� GHU 0DJQHWRHQ]HSKDORJUDSKLH �0(*�

RGHU GHU� IXQNWLRQHOOHQ� 1DKLQIUDURWVSHNWURVNRSLH� �I1,56�� ZLUG� GLH� (UIDVVXQJ� GHU� GLUHNWHQ�

$XVZLUNXQJ�GHU�*OHLFKVWURPDSSOLNDWLRQ� DXI� GLH� QHXURQDOH�([]LWDELOLWlW� GHV�$VVR]LDWLRQVNRUWH[�

HUP|JOLFKW��/DQJ�HW�DO��������0HU]DJRUD�HW�DO��������0HLQ]HU�HW�DO��������5R\�HW�DO��������6XQWUXS�

HW� DO�� ������� 6R� NDQQ� ]XP� %HLVSLHO� EHL� GHU� I057� DQKDQG� GHU� %OXWR[\JHQLHUXQJV� XQG�

%OXWIOXVVlQGHUXQJHQ� 5�FNVFKO�VVH� DXI� GLH� +LUQDNWLYLWlW� JH]RJHQ� ZHUGHQ�� ZRGXUFK� GLUHNWH�

(LQEOLFNH� LQ� GLH� .RUUHODWLRQ� ]ZLVFKHQ� GHU� W'&6�LQGX]LHUWHQ� 9HUKDOWHQVHIIHNWH� XQG� GHUHQ�

]XJUXQGHOLHJHQGHQ� QHXURSK\VLRORJLVFKHQ�9RUJlQJH� JHZRQQHQ�ZHUGHQ� N|QQHQ� �0HLQ]HU� HW� DO��

������



��

ͳǤͶǤʹ ������������������

)�U�HLQH�9LHO]DKO�YRQ QHXURSV\FKLDWULVFKHQ�(UNDQNXQJHQ�ZLH�'HSUHVVLRQHQ��$SKDVLH�RGHU�3DUHVHQ�

QDFK�6FKODJDQIDOO��7LQQLWXV��6XFKWHUNUDQNXQJHQ�DEHU�DXFK�EHL�NRJQLWLYHQ�'\VIXQNWLRQHQ�VLQG�GLH�

ELVODQJ�H[LVWLHUHQGHQ�7KHUDSLHQ�XQ]XUHLFKHQG �$QWRQHQNR�XQG�)O|HO�������%HUWKLHU�HW�DO��������

0DQJLDODVFKH�HW�DO���������)HUQHU�QLPPW�GLH�$Q]DKO�GLHVHU�.UDQNKHLWVELOGHU�XQG�GHUHQ�)ROJHQ�LQ�

XQVHUHU�lOWHU�ZHUGHQGHQ�*HVHOOVFKDIW�VWHWLJ�]X��$QWRQHQNR�XQG�)O|HO���������8PVR�JU|�HU�LVW�GDV�

,QWHUHVVH�� W'&6� DOV� WKHUDSHXWLVFKH� ,QWHUYHQWLRQ� LQ� GHU 1HXUROJLH XQG� 3V\FKDWULH HLQVHW]HQ� ]X�

N|QQHQ��)O|HO�������1LWVFKH�HW�DO��������:DJQHU�HW�DO������D���'D�QDFKJHZLHVHQ�ZHUGHQ�NRQQWH��

GDVV� HLQH� 9LHO]DKO� GLHVHU� (UNUDQNXQJHQ� PLW� HLQHU� SDWKRORJLVFKHQ� +\SHU� RGHU� +\SRDNWLYLWlW�

EHVWLPPWHU�+LUQUHJLRQHQ�HLQKHUJHKHQ��1LWVFKH�HW�DO���������LVW�GLH�$QQDKPH�QDKHOLHJHQG��GDVV�GLH�

DEQRUPH� ([]LWDELOLWlW� GXUFK� *OHLFKVWURPDSSOLNDWLRQ� �EHU� GHP� EHWURIIHQHQ� $UHDO� QRUPDOLVLHUW�

ZHUGHQ�NDQQ��+LHU]X�VHL�]XQlFKVW�DXI�HLQ�YRQ�3|WWHU�XQG�.ROOHJHQ��������HQWZRUIHQHV�0RGHOO�

YHUZLHVHQ�� GDV� GHQ� =XVDPPHQKDQJ� ]ZLVFKHQ� GHU� QHXURQDOHQ� (UUHJEDUNHLW� XQG� LQWDNWHQ� VRZLH�

JHVW|UWHQ� +LUQIXQNWLRQHQ� FKDUDNWHULVLHUW� (V� EHVFKUHLEW� HLQH� SK\VLRORJLVFKH� 6SDQQEUHLWH� GHV�

QHXURQDOHQ� $NWLYLWlWVQLYHDXV�� LQ� GHU� GLH� +LUQOHLVWXQJ� RSWLPDO� LVW�� (UVW� ZHQQ� HLQH� NULWLVFKH�

6FKZHOOH� �EHU� RGHU� XQWHUVFKULWWHQ� ZLUG�� VFKOlJW� VLFK� GLHV� LQ� HLQHU� %HHLQWUlFKWLJXQJ� GHU�

HQWVSUHFKHQGHQ�)XQNWLRQ�QLHGHU��+LHUEHL� LVW�GLH�'\VIXQNWLRQ�XPVR�DXVJHSUlJWHU�� MH� VWlUNHU�GDV�

UHJLRQDOH�1LYHDX�GHU�(UUHJEDUNHLW�YRQ�GHP�SK\VLRORJLVFKHQ�%HUHLFK�DEZHLFKW��(QWVSUHFKHQG�GHP�

YRQ� 3|WWHU� XQG� .ROOHJHQ� ������ SRVWXOLHUWHQ� 0RGHOO� LVW� HV� OHLFKW� YRUVWHOOEDU�� GDVV� HLQH�

1RUPDOLVLHUXQJ�GHU�([]LWDELOLWlW�XQG�VRPLW�HLQH�9HUEHVVHUXQJ�GHU�HQWVSUHFKHQGHQ�+LUQOHLVWXQJ�

GDGXUFK� HUUHLFKW� ZHUGHQ� N|QQWH�� LQGHP� HLQH� SDWKRORJLVFK� HUK|KWH� (UUHJEDUNHLW� GXUFK� FW'&6�

JHKHPPW�XQG�HLQ�DEQRUP�HUQLHGULJWHV�$NWLYLWlWVQLYHDX�GXUFK�DW'&6�JHVWHLJHUW�ZLUG�

7DWVlFKOLFK�ZLUG�GLHVH�$QQDKPH�GXUFK�PHKUHUH�NOLQLVFKH�3LORWVWXGLHQ�XQWHUVW�W]W��GLH�W'&6�DOV�

ZLUNVDPH� WKHUDSHXWLVFKH� 0HWKRGH� EHL� QHXURSV\FKLDWULVFKHQ� (UNUDQNXQJHQ� HLQVHW]HQ� NRQQWHQ

�$QWRQHQNR�XQG�)O|HO�������%RJJLR�HW�DO������E��)HUUXFFL�HW�DO��������)O|HO�������+XPPHO�HW�DO��

�������=XP�%HLVSLHO�NRQQWHQ�'HSUHVVLRQHQ��GLH�PLW�HLQHU�HUQLHGULJWHQ�UHJLRQDOHQ�([]LWDELOLWlW�GHV�

O3)& DVVR]LLHUW� VLQG� �1LWVFKH� HW� DO�� ����E��� GXUFK� HUUHJEDUNHLWVVWHLJHUQGH� DQRGDOH� W'&6� �EHU�

GLHVHU�+LUQUHJLRQ�JHPLQGHUW�ZHUGHQ��%RJJLR�HW�DO������D��)UHJQL�HW�DO������F���%HL�3DWLHQWHQ��GLH�

HLQHQ�6FKODJDQIDOO�PLW�+HPLSDUHVH�HUOLWWHQ�KDEHQ��I�KUW�GLH�HLQKHUJHKHQGH�)XQNWLRQVPLQGHUXQJ�

GHU� EHWURIIHQHQ� ([WUHPLWlW� PHLVW� ]X� HLQHU� +\SRDNWLYLWlW� GHV� NRUUHVSRQGLHUHQGHQ� +LUQDUHDOV��

=XVlW]OLFK�ZLUG�GLH�EHWURIIHQH�+HPLVSKlUH�LP�9HUODXI�GXUFK�GLH�NRQWUDODWHUDOH�LQWDNWH�+HPLVSKlUH�

LQKLELHUW� %HPHUNHQVZHUWHUZHLVH� NRQQWH� QDFKJHZLHVHQ� ZHUGHQ�� GDVV� GXUFK� DW'&6 �EHU� GHP�

EHWURIIHQHQ�$UHDO�RGHU�FW'&6��EHU�GHU�NRQWUDODWHUDOHQ�+LUQUHJLRQ�HLQH�*HJHQUHJXODWLRQ�HUIROJHQ�



��

NRQQWH��GLH�VLFK�LQ�HLQHU�GHXWOLFKHQ�9HUEHVVHUXQJ�GHU�PRWRULVFKHQ�)XQNWLRQHQ�QLHGHUJHVFKODJHQ�

KDW��%RJJLR�HW�DO������E��)UHJQL�HW�DO������E��+XPPHO�HW�DO���������

ͳǤͶǤ͵ �����������������������	���������

,P�+LQEOLFN DXI� NRJQLWLYH�+LUQIXQNWLRQHQ�ZXUGHQ�PLWWOHUZHLOH�PHKUHUH� NOLQLVFKH� 3LORWVWXGLHQ�

GXUFKJHI�KUW�� GLH� HEHQIDOOV� HLQH� :LUNVDPNHLW� GHU� W'&6� EHL� HUNUDQNWHQ� 3HUVRQHQ� IHVWVWHOOHQ�

NRQQWHQ��%RJJLR�HW�DO��������%RJJLR�HW�DO������D��)HUUXFFL�HW�DO��������)UHJQL�HW�DO������D���8QWHU�

DQGHUHP� XQWHUVXFKWHQ� )HUUXFFL� XQG� .ROOHJHQ� ������ GLH� )lKLJNHLW� GHV� $EUXIV� YRQ� YHUEDOHQ�

:|UWHUQ� DXV� GHP�/DQJ]HLWJHGlFKWQLV� EHL� DQ�$O]KHLPHU�'HPHQ]� HUNUDQNWHQ� 3HUVRQHQ��+LHUEHL�

ZXUGH�GLH�$Q]DKO�GHU�ULFKWLJHQ�$QWZRUWHQ�EHL�HLQHU�:RUWZLHGHUHUNHQQXQJV�$XIJDEH�GXUFK�DW'&6�

�EHU�GHU�WHPSRURSDULHWDOHQ�+LUQUHJLRQ�HUK|KW�XQG�GXUFK�FW'&6��EHU�GHPVHOEHQ�$UHDO�YHUULQJHUW��

,P�%HUHLFK�]XU�$QZHQGXQJ�YRQ W'&6�EHL�GHU�5HVWLWXWLRQ�FKURQLVFKHU )ROJHQ�HLQHV�6FKODJDQIDOOV�

ZLH� EHLVSLHOVZHLVH� GHU� 6SUDFKIXQNWLRQ OLHIHUQ GLH� )RUVFKXQJVJUXSSHQ XP� )O|HO ZLFKWLJH�

(UNHQQWQLVVH��)O|HO HW�DO�������� XQWHUVXFKWHQ�GLH�$XVZLUNXQJHQ�YRQ GUHLWlJLJHQ�%HQHQQWUDLQLQJV

EHL� ]Z|OI 6FKODJDQIDOOSDWLHQWHQ� PLW� HLQHU� FKURQLVFKHQ� $SKDVLH� DW'&6� �EHU� GHP� UHFKWHQ�

WHPSRURSDULHWDOHQ� .RUWH[ I�KUWH LP� 9HUJOHLFK� ]XU� FW'&6� XQG� 3ODFHERVWLPXODWLRQ ]X� HLQHP�

DXVJHSUlJWHUHQ� 7UDLQLQJVHIIHNW�� 'D� LQVEHVRQGHUH� ODQJDQKDOWHQGH� W'&6�(IIHNWH� EHGHXWVDP� I�U�

HLQHQ�NOLQLVFKHQ�(LQVDW]�GHU�W'&6�VLQG��EHOHXFKWHW�GLH�N�U]OLFK�YHU|IIHQWOLFKWH�6WXGLH�YRQ�0HLQ]HU�

XQG�.ROOHJHQ ������ HLQHQ�LQWHUHVVDQWHQ�$VSHNW��+LHUEHL�I�KUWH�HLQH�]ZHLZ|FKLJH�'XUFKI�KUXQJ�

YRQ�%HQHQQDXIJDEHQ QHEHQ HLQHP hEXQJVHIIHNW�DXFK�]X�HLQHU�9HUEHVVHUXQJ�GHV�DOOWDJVUHOHYDQWHQ�

9HUKDOWHQV�ZLH�EHLVSLHOVZHLVH�GDV�%HVWHOOHQ�YRQ�%U|WFKHQ�EHLP�%lFNHU��(V�NRQQWH�QDFKJHZLHVHQ�

ZHUGHQ�� GDVV� PLWWHOV� DW'&6� �EHU� GHP OLQNHQ� SULPlU�PRWRULVFKHQ� .RUWH[� LP� 9HUJOHLFK� ]XU�

3ODFHERVWLPXODWLRQ� DXVJHSUlJWHUH� 7UDLQLQJV� VRZLH� 7UDQVIHUHIIHNWH HU]LHOW� ZHUGHQ� NRQQWHQ��

%HPHUNHQVZHUWHUZHLVH� KLHOWHQ� GLH� SRVLWLYHQ� $XVZLUNXQJHQ� DXFK� QRFK� VHFKV� 0RQDWH� QDFK�

%HHQGLJXQJ� GHV� ([SHULPHQWV� DQ�� $XFK� GLH� (UJHEQLVVH� ZHLWHUHU� NOLQLVFKHU� 6WXGLHQ HUVFKHLQHQ�

HUIROJYHUVSUHFKHQG�� GD GXUFK� GLH� .RPELQDWLRQ� YRQ� W'&6� XQG� NRJQLWLYHP� 7UDLQLQJ� OlQJHU�

DQKDOWHQGH�6WLPXODWLRQVHIIHNWH�HU]LHOW ZHUGHQ�NRQQWHQ��$QWRQHQNR�XQG�)O|HO�������&RWHOOL�HW�DO��

������)ORHO�HW�DO��������0HLQ]HU�HW�DO��������5XI�HW�DO���������'LHV�HU|IIQHW�GLH�0|JOLFKNHLW��GDVV�

W'&6 SHUVSHNWLYLVFK DOV�7KHUDSLHRSWLRQ�EHL� HLQHU�%HHLQWUlFKWLJXQJ�YRQ�NRJQLWLYHQ�)XQNWLRQHQ�

$QZHQGXQJ�ILQGHQ�NDQQ�

(V�ILQGHQ�VLFK�PHKUHUH�6WXGLHQ�LQ�GHU�/LWHUDWXU��GLH�DXFK�EHL�JHVXQGHQ�3UREDQGHQ�HLQHQ�(LQIOXVV�

GHU� *OHLFKVWURPVWLPXODWLRQ� DXI� NRJQLWLYH� /HLVWXQJHQ� IHVWVWHOOHQ� NRQQWHQ�� 6R� ZXUGHQ� XQWHU�



��

DQGHUHP� 6WLPXODWLRQVHIIHNWH� DXI� /HUQHQ�� *HGlFKWQLVELOGXQJ� VRZLH� DXI� GLH�

$UEHLWVJHGlFKWQLVOHLVWXQJ� EHVFKULHEHQ �$QWDO� HW� DO�� ������ )ORHO� HW� DO�� ������ )ORHO� HW� DO�� ������

.LQFVHV�HW�DO��������1LWVFKH�HW�DO������D���)O|HO�XQG�.ROOHJHQ������� NRQQWHQ QDFKZHLVHQ��GDVV�

DW'&6��EHU�GHP�SHULV\OYLVFKHQ $UHDO�]X�HLQHU�9HUEHVVHUXQJ�GHV�YHUEDOHQ�/HUQHQV�I�KUWH��1HEHQ�

GLHVHQ�JUXQGOHJHQGHQ�3UR]HVVHQ�NRQQWHQ�DXFK�NRPSOH[HUH�+LUQIXQNWLRQHQ�ZLH�EHLVSLHOVZHLVH�GLH�

%HUHLWVFKDIW�]X�ULVLNRUHLFKHP�9HUKDOWHQ��)HFWHDX�HW�DO������D��)HFWHDX�HW�DO������E��)UHJQL�HW�DO��

����E� RGHU�SUREDELOLVWLVFKH�(LQVFKlW]XQJHQ��+HFKW�HW�DO������� GXUFK�W'&6�PRGXOLHUW�ZHUGHQ��

=XGHP�ZXUGH�DXFK�HLQH�%HHLQIOXVVXQJ�GHU GUHL�LQ�GHU�(LQOHLWXQJ�QlKHU�EHOHXFKWHWHQ�%DVLVSUR]HVVH�

H[HNXWLYHU� )XQNWLRQHQ� EHVFKULHEHQ �VLHKH� .DSLWHO �������� +LHUEHL� IDQGHQ� VLFK� YRUZLHJHQG�

OHLVWXQJVVWHLJHUQGH�(IIHNWH�GXUFK�DW'&6�GHV�O3)& EHL�GHP�8SGDWLQJ �$QGUHZV�HW�DO��������)UHJQL�

HW�DO������D���GHU�,QKLELWLRQ �%HHOL�HW�DO��������-DFREVRQ�HW�DO������� VRZLH�GHP�6KLIWLQJ �+VX�HW�DO��

������/HLWH� HW� DO�� ������ 6WUREDFK� HW� DO�� ������ 'HQQRFK� OlVVW GLH� GHU]HLWLJH� 6WXGLHQODJH� NHLQH�

DOOJHPHLQJ�OWLJHQ�$XVVDJHQ�KLQVLFKWOLFK�GHU�$XVZLUNXQJHQ�GHU�W'&6�DXI�H[HNXWLYH�)XQNWLRQHQ�

]X��6WUREDFK�XQG�$QWRQHQNR��������8P�GLHVEH]�JOLFK�PHKU�(UNHQQWQLVVH�JHZLQQHQ�]X�N|QQHQ�

VWHOOW� *HJHQVWDQG� GHU� YRUOLHJHQGHQ� $UEHLW� GLH� 8QWHUVXFKXQJ� GHV� (LQIOXVVHV� GHU�

*OHLFKVWURPVWLPXODWLRQ� �EHU� GHP� OLQNHQ� O3)& DXI� VKLIWLQJ�9RUJlQJH� VRZLH� DXI� GLH�

$UEHLWVJHGlFKWQLVOHLVWXQJ�EHL�JHVXQGHQ�3UREDQGHQ�GDU��

ͷǤͺǤ͹Ǥͷ ���������������Ǧ����������������

)�U� GLH� 0RGXODWLRQ� NRJQLWLYHU� +LUQIXQNWLRQHQ� LVW� VRZRKO� GDV� +LUQDUHDO� �EHU� GHP�

6WLPXODWLRQVHIIHNWH� HU]LHOW� ZHUGHQ� N|QQHQ� DOV� DXFK� HLQ� ZLUNVDPHV� W'&6�3URWRNROO� YRQ�

HQWVFKHLGHQGHU� %HGHXWXQJ�� $XV� GLHVHP� *UXQG� VLQG� I�U� GLH� YRUOLHJHQGH� $UEHLW� EHVRQGHUV� GLH�

$XIJDEHQZHFKVHO�6WXGLHQ YRQ�/HLWH�XQG�.ROOHJHQ������������� XQG�7D\HE�XQG�/DYLGRU��������

UHOHYDQW�� GD� GLHVH� W'&6�LQGX]LHUWH� (IIHNWH� DXI� GLH� H[HNXWLYH� )XQNWLRQ 6KLIWLQJ QDFKZHLVHQ�

NRQQWHQ� /HLWH�HW�DO�� ������ XQWHUVXFKWHQ�GLH�(IIHNWH�ELODWHUDOHU� W'&6��G�K��GDVV�HLQH�(OHNWURGH�

�EHU� GHP� OLQNHQ� O3)& SRVLWLRQLHUW ZXUGH�� ZlKUHQG� GLH� *HJHQHOHNWURGH� DXI� GHP�

NRUUHVSRQGLHUHQGHQ� $UHDO� GHU� UHFKWHQ� +HPLVSKlUH� DQJHEUDFKW� ZXUGH�� %HPHUNHQVZHUWHUZHLVH�

ZXUGH�KLHUGXUFK�HLQH�9HUEHVVHUXQJ�GHU�:HFKVHOSUR]HVVH�IHVWJHVWHOOW��7D\HE�XQG�/DYLGRU�������

NRQQWHQ�PLWWHOV�9HUZHQGXQJ�GHUVHOEHQ�(OHNWURGHQPRQWDJH�QDFKZHLVHQ��GDVV�GLHVH 2SWLPLHUXQJ�

GHU�/HLVWXQJ�LP�6LQQH�YHUULQJHUWHU :HFKVHONRVWHQ GXUFK 7UDLQLQJ�QRFK�YHUVWlUNW�ZHUGHQ�NDQQ��

$XI�GHU�*UXQGODJH�GHU�DXIJHI�KUWHQ�$XIJDEHQZHFKVHO�6WXGLHQ��VWHOOW�GHU�)RNXV�GHU�YRUOLHJHQGHQ�

$UEHLW�GLH�8QWHUVXFKXQJ�GHU�6WLPXODWLRQVHIIHNWH�ZlKUHQG�GHU�*OHLFKVWURPDSSOLNDWLRQ�GDU��+LHUEHL�



��

KDW�VLFK�GDV�YHUZHQGHWH�W'&6�3URWRNROO�LQVEHVRQGHUH�DQ�GHP�DOV�ZLUNVDP�HUZLHVHQHQ�3URWRNROO�

YRQ� /HLWH� XQG� .ROOHJHQ� ������ RULHQWLHUW�� $OOHUGLQJV� EOHLEW� GXUFK� GHUHQ� ELODWHUDOH�

(OHNWURGHQDQRUGQXQJ� XQNODU�� RE� DQRGDOH� W'&6�� NDWKRGDOH� W'&6� RGHU� EHLGH� JHPHLQVDP� GLH�

9HUlQGHUXQJ�GHU�:HFKVHONRVWHQ�KHUYRUJHUXIHQ�KDEHQ��8P�GLHVHU�)UDJH�QDFK]XJHKHQ�ZXUGH LQ�

GHU� YRUOLHJHQGHQ� 6WXGLH� VRZRKO� DQRGDOHU� DOV� DXFK� NDWKRGDOHU� *OHLFKVWURP� XQLODWHUDO� �EHU� GHU�

OLQNHQ�,)- YHUDEUHLFKW�

ͳǤͷ 	�������������������������������������

)UDJHVWHOOXQJ�GHU�YRUOLHJHQGHQ�6WXGLH�ZDU� RE�XQG� LQ�ZHOFKH�5LFKWXQJ� DQRGDOH�XQG�NDWKRGDOH�

*OHLFKVWURPVWLPXODWLRQ�H[HNXWLYH�/HLVWXQJHQ�EHHLQIOXVVW��8P�GLHVHU�)UDJH�QDFK]XJHKHQ��ZXUGH�

EDVLHUHQG� DXI� GHU� $QQDKPH�� GDVV� GLH� OLQNH� ,)-� ZLH� REHQ� GHWDLOOLHUW� HLQJHOHLWHW� HLQH�

6FKO�VVHOIXQNWLRQ� EHL� $XIJDEHQZHFKVHO�$XIJDEHQ� �EHUQLPPW�� GLHVHV� +LUQDUHDO� ZlKUHQG� GHU�

'XUFKI�KUXQJ�HLQHV�$XIJDEHQZHFKVHOSDUDGLJPDV�VWLPXOLHUW��(V�ZXUGHQ�GLH�(IIHNWH�GHU�W'&6�DXI�

GLH /HLVWXQJ�GHU�(LQ]HO���:LHGHUKROXQJV� XQG�:HFKVHOGXUFKJlQJH GHV�3DUDGLJPDV�XQWHUVXFKW�

'LH�HUVWHQ�EHLGHQ +\SRWKHVHQ EH]LHKHQ�VLFK�DXI�GLH :HFKVHONRVWHQ��/HLVWXQJ�GHU�:HFKVHO� YHUVXV�

:LHGHUKROXQJVGXUFKJlQJH� GHV�$XIJDEHQZHFKVHOSDUDGLJPDV��GLH VLFK�DOV�JHHLJQHWH�3DUDPHWHU�I�U�

H[HNXWLYH� :HFKVHOSUR]HVVH� HUZLHVHQ� KDEHQ�� $XI� *UXQGODJH� GHU� ZHLWHU� REHQ� EHVFKULHEHQHQ�

DQRGDO�H[]LWDWRULVFKHQ� XQG� �� RGHU� HLQHQ� NDWKRGDO�LQKLELWRULVFKHQ� W'&6�(IIHNWH� DXI NRJQLWLYH�

)XQNWLRQHQ�VRZLH VSH]LHOO�DXI�VKLIWLQJ�9RUJlQJH�ZLUG SRVWXOLHUW�

�� $QRGDOH� W'&6� I�KUW� LP� 9HUJOHLFK� ]XU� 3ODFHERVWLPXODWLRQ� ]X� HLQHU� 9HUEHVVHUXQJ� GHU�

H[HNXWLYHQ�:HFKVHOSUR]HVVH�XQG�VRPLW�]X�HLQHU�$EQDKPH�GHU�:HFKVHONRVWHQ��

�� .DWKRGDOH�W'&6�I�KUW LP�9HUJOHLFK�]XU�3ODFHERVWLPXODWLRQ ]X�HLQHU�9HUVFKOHFKWHUXQJ�GHU�

H[HNXWLYHQ�:HFKVHOSUR]HVVH�XQG�VRPLW�]X�HLQHU�=XQDKPH�GHU�:HFKVHONRVWHQ��

'LH� GULWWH� XQG�YLHUWH�+\SRWKHVH EH]LHKW VLFK� DXI� GLH�0L[NRVWHQ� �/HLVWXQJ�GHU�:LHGHUKROXQJV�

YHUVXV� (LQ]HOGXUFKJlQJH� GHV� $XIJDEHQZHFKVHOSDUDGLJPDV�� 'LHVH .RVWHQ KDEHQ VLFK� DOV�

JHHLJQHWH� 3DUDPHWHU� I�U� HLQH� VSH]LHOOH� H[HNXWLYH� $UEHLWVJHGlFKWQLVOHLVWXQJ HUZLHVHQ�� 'LH�

$XIUHFKWHUKDOWXQJ�PHKUHUHU�7DVN�6HWV�ZlKUHQG�GHU�0L[EO|FNH��'D�ZLH�HUZlKQW�HLQH�9HUEHVVHUXQJ�

GHU�3HUIRUPDQFH�GHV�$UEHLWVJHGlFKWQLVVHV�GXUFK�DW'&6��EHU�GHP�OLQNHQ�O3)& IHVWJHVWHOOW�ZXUGH�

ZLUG�SRVWXOLHUW�



��

�� $QRGDOH� W'&6� I�KUW� LP� 9HUJOHLFK� ]XU� 3ODFHERVWLPXODWLRQ� ]X� HLQHU� 9HUEHVVHUXQJ� GHU�

$XIUHFKWHUKDOWXQJ�GHU�7DVN�6HWV�LP�$UEHLWVJHGlFKWQLV�XQG�VRPLW�]X�HLQHU�$EQDKPH�GHU�

0L[NRVWHQ��

�� .DWKRGDOH�W'&6�I�KUW�LP�9HUJOHLFK�]XU�3ODFHERVWLPXODWLRQ�]X�HLQHU�9HUVFKOHFKWHUXQJ�GHU�

$XIUHFKWHUKDOWXQJ�GHU�7DVN�6HWV� LP�$UEHLWVJHGlFKWQLV�XQG�VRPLW�]X�HLQHU�=XQDKPH�GHU�

0L[NRVWHQ��



��

ʹ ��������

'LH�6WXGLH�ZXUGH�YRQ�GHU�(WKLNNRPPLVVLRQ�GHU�+XPEROGW�8QLYHUVLWlW�]X�%HUOLQ�JHQHKPLJW�XQG�

GHUHQ�'XUFKI�KUXQJ�HUIROJWH�LQ�hEHUHLQVWLPPXQJ�PLW�GHQ�HWKLVFKHQ�*UXQGVlW]HQ�I�U�PHGL]LQLVFKH�

)RUVFKXQJ�DP�0HQVFKHQ� �UHYLGLHUWH�'HNODUDWLRQ�YRQ�+HOVLQNL���������$OOH�7HLOQHKPHU�ZXUGHQ�

�EHU� GHQ�9HUVXFKVDEODXI� XQG� GLH� HLQJHVHW]WHQ�0HWKRGHQ� DXIJHNOlUW� XQG� JDEHQ� LKUH� IUHLZLOOLJH�

VFKULIWOLFKH�(LQYHUVWlQGQLVHUNOlUXQJ�

ʹǤͳ �����������������������������������

,Q�GHP�=HLWUDXP�YRP������������ELV�]XP������������ZXUGHQ����MXQJH�XQG�JHVXQGH�)UDXHQ�XQG�

0lQQHU��EHU�GLH�'DWHQEDQN�GHV�3V\FKRORJLVFKHQ�([SHULPHQWDOVHUYHU�GHV�,QVWLWXWV�I�U�3V\FKRORJLH�

$GOHUKRI��3(6$��GHU�+XPEROGW�8QLYHUVLWlW�]X�%HUOLQ�UHNUXWLHUW��3HUVRQHQ��GLH�DQ�GHU�7HLOQDKPH�

GHV�([SHULPHQWV�LQWHUHVVLHUW�ZDUHQ��ZXUGHQ�YRU�6WXGLHQEHJLQQ�LQ�HLQHP�WHOHIRQLVFKHQ�*HVSUlFK�

]X�GHQ�LQ 7DEHOOH�� DXIJHI�KUWHQ (LQ� XQG�$XVVFKOXVVNULWHULHQ�EHIUDJW�XQG�EHL�(LJQXQJ�]XU�HUVWHQ�

6LW]XQJ� HLQJHODGHQ�� ,QVJHVDPW� QDKPHQ� ��� 3UREDQGHQ� DQ� GHU� 6WXGLH� WHLO�� ZRYRQ� ]ZHL� ZHJHQ�

'DWHQYHUOXVW�DXIJUXQG�YRQ�*HUlWHPlQJHOQ�YRU]HLWLJ�GLH�6WXGLH�DEEUHFKHQ�PXVVWHQ��6RPLW�ZXUGHQ�

LQ�GLH�HQGJ�OWLJH�$XVZHUWXQJ����9HUVXFKVSHUVRQHQ�DXIJHQRPPHQ��)�U�GLH�7HLOQDKPH�HUKLHOWHQ�

GLH�7HLOQHKPHU�HLQH�$XIZDQGVHQWVFKlGLJXQJ�LQ�+|KH�YRQ���¼�I�U�MHGH�6LW]XQJ�

7DEHOOH����(LQ� XQG�$XVVFKOXVVNULWHULHQ�GHU�6WXGLHQWHLOQDKPH

(LQVFKOXVVNULWHULHQ
x $OWHU�]ZLVFKHQ����XQG����-DKUHQ��JHVXQGH�)UDXHQ�XQG�0lQQHU�
x 5HFKWVKlQGLJNHLW��/4�GHU�+lQGLJNHLW������
x 'HXWVFK�DOV�0XWWHUVSUDFKH
x QRUPDOHV�RGHU�NRUULJLHUWHV 6HKYHUP|JHQ

$XVVFKOXVVNULWHULHQ
x QHXURORJLVFKH�RGHU�SV\FKLDWULVFKH�9RUHUNUDQNXQJHQ
x (SLOHSVLH��(LJHQ� RGHU�)DPLOLHQDQDPQHVH�
x EHNDQQWHU�'URJHQ� XQG���RGHU $ONRKRONRQVXP
x (LQQDKPH�]HQWUDOQHUY|V�ZLUNVDPHU�0HGLNDPHQWH�
x +HU]VFKULWWPDFKHU�VRZLH�HOHNWULVFK��PDJQHWLVFK�RGHU�PHFKDQLVFK�DNWLYLHUWH�

,PSODQWDWH�LP�.RSIEHUHLFK
x 6RQVWLJHV�0HWDOO�LP�.RSIEHUHLFK��3LHUFLQJ��6SOLWWHU��6FKUDXEHQ�RGHU�&OLSV�
x 6WHQWV
x +|UJHUlWH
x /LQNVKlQGLJNHLW

/HJHQGH�� /4�� /DWHUDOLWlWVTXRWLHQW�� 5HFKWVKlQGLJNHLW� GHU� 3UREDQGHQ� ZXUGH� PLWWHOV GHV� (GLQEXUJK�
+lQGLJNHLWVLQYHQWDU�HUPLWWHO��2OGILHOG�������



��

ʹǤʹ �������������

%HL� GHP�([SHULPHQW� KDQGHOW� HV� VLFK� XP� HLQH� SODFHERNRQWUROOLHUWH�� HLQIDFK�YHUEOLQGHWH� ÄFURVV�

RYHU³� 6WXGLH�� 8P� LQWHULQGLYLGXHOOH� 6W|UIDNWRUHQ� ]X� UHGX]LHUHQ�� ZXUGH� HLQ� UDQGRPLVLHUWHV�

,QQHUVXEMHNWGHVLJQ� DQJHOHJW�� EHL� GHU� GLH� 3UREDQGHQ� MHGH�8QWHUVXFKXQJVEHGLQJXQJ� GXUFKODXIHQ�

�DW'&6��FW'&6 XQG�VKDP�W'&6� MHZHLOV�HLQH�W'&6�%HGLQJXQJ�SUR�6LW]XQJ���'LH�5HLKHQIROJH�GHU�

XQWHUVFKLHGOLFKHQ�6WLPXODWLRQVDUWHQ�ZXUGH�QDFK�GHP�9HUVXFKVVFKHPD�GHU�ODWHLQLVFKHQ�4XDGUDWH

DQJHRUGQHW��'DGXUFK�HUJDEHQ�VLFK�VHFKV�YHUVFKLHGHQH�8QWHUVXFKXQJVEHGLQJXQJHQ��GLH��EHU�GLH�

7HLOQHKPHU� UDQGRPLVLHUW� ZXUGHQ�� 'LH� 9HUVXFKVSHUVRQHQ�� GLH� GHQ� HUVWHQ� GUHL� %HGLQJXQJHQ�

]XJHRUGQHW� ZXUGHQ�� PXVVWHQ� GDV� 'HVLJQ� �� GHV� $XIJDEHQZHFKVHOSDUDGLJPDV� EHDUEHLWHQ��

ZRKLQJHJHQ� GLH� GHU� OHW]WHQ� GUHL� %HGLQJXQJHQ� GDV� 'HVLJQ� �� GXUFKI�KUHQ� VROOWHQ� �I�U� HLQH�

GHWDLOOLHUWH�%HVFKUHLEXQJ�GHV�$XIJDEHQZHFKVHOSDUDGLJPDV��XQG�GHU�'HVLJQV�VLHKH 7DEHOOH���XQG�

.DSLWHO����������

7DEHOOH��� 8QWHUVXFKXQJVEHGLQJXQJHQ

�ůŽĐŬͲZĞŝŚĞŶĨŽůŐĞ ĚĞƐ
�ƵĨŐĂďĞŶǁĞĐŚƐĞůƉĂƌĂĚŝŐŵĂƐ

hŶƚĞƌƐƵĐŚƵŶŐƐͲ
ďĞĚŝŶŐƵŶŐ

^ŝƚǌƵŶŐ ϭ ^ŝƚǌƵŶŐ Ϯ ^ŝƚǌƵŶŐ ϯ

�ĞƐŝŐŶ ϭ
ϭ Ăƚ��^ ƐŚĂŵ Đƚ��^

Ϯ Đƚ��^ Ăƚ��^ ƐŚĂŵ

ϯ ƐŚĂŵ Đƚ��^ Ăƚ��^

�ĞƐŝŐŶ Ϯ
ϰ Ăƚ��^ Đƚ��^ ƐŚĂŵ

ϱ ƐŚĂŵ Ăƚ��^ Đƚ��^

ϲ Đƚ��^ ƐŚĂŵ Ăƚ��^

/HJHQGH��DW'&6 �DQRGDOH�W'&6��FW'&6� �NDWKRGDOH�W'&6��VKDP�W'&6� �3ODFHERVWLPXODWLRQ�

ʹǤʹǤͳ ����������������������

'LH�GUHL�H[SHULPHQWHOOHQ�6LW]XQJHQ�ZXUGHQ�LQ�GHQ�7HVWUlXPHQ�GHV�1HXUR&XUH�&OLQLFDO�5HVHDUFK�

&HQWHU �1&5&��GHU�&KDULWp�± 8QLYHUVLWlWVPHG]LQ %HUOLQ�GXUFKJHI�KUW��6LH�HUIROJWHQ��LP�$EVWDQG�

YRQ�XQJHIlKU�HLQHU�:RFKH��=HLWLQWHUYDOO�]ZLVFKHQ�HUVWHU�XQG�]ZHLWHU�6LW]XQJ��0LWWHOZHUW��P�� �

����7DJH��6WDQGDUGDEZHLFKXQJ��VWDQGDUG�GHYLDWLRQ��6'�� �����8QWHU� XQG�2EHUJUHQ]H� �VHFKV�XQG�

DFKW�7DJH��=HLWLQWHUYDOO�]ZLVFKHQ�]ZHLWHU�XQG�GULWWHU�6LW]XQJ��P� �����7DJH��6'� �����8QWHU� XQG�

2EHUJUHQ]H� �VHFKV�XQG�HOI�7DJH���GD�HLQ�(LQIOXVV�GXUFK�GLH�6WLPXODWLRQVHIIHNWH�]ZLVFKHQ�GHQ�



��

6LW]XQJHQ�YHUKLQGHUW�ZHUGHQ�VROOWH��=XGHP�IDQG�GLH�8QWHUVXFKXQJ�LQ�HWZD�]XU�JOHLFKHQ�8KU]HLW�

VWDWW�� XP� JOHLFKH� %HGLQJXQJHQ� LP� +LQEOLFN� DXI� WDJHV]HLWDEKlQJLJH� .RQ]HQWUDWLRQV� XQG�

/HLVWXQJVIlKLJNHLW�]X�VFKDIIHQ��-HGH�6LW]XQJ�GDXHUWH�LQ�HWZD����0LQXWHQ�EHL�HLQHU�*HVDPWGDXHU�

GHV�([SHULPHQWV�YRQ���6WXQGHQ������0LQXWHQ���(LQHQ�hEHUEOLFN��EHU�GHQ�6WXGLHQDEODXI�VRZLH�

,QKDOW�MHGHU�HLQ]HOQHQ�6LW]XQJ�LVW�$EELOGXQJ�� ]X�HQWQHKPHQ�



��

$EELOGXQJ����6FKHPDWLVFKH�'DUVWHOOXQJ�GHV�6WXGLHQDEODXIHV� LQ�GHQ�6LW]XQJHQ������XQG����9$06� 9LVXDO�
$QDORJ�0RRG�6FDOHV �)ROVWHLQ�XQG�/XULD��������3$1$6� �3RVLWLYH�DQG�1HJDWLYH�$IIHFW�6FDOHV �:DWVRQ�HW�DO��
������



��

͸Ǥ͸ǤͷǤͷ �������������

(UVWHU�$EVFKQLWW %HL�GHP�HUVWHQ�$EVFKQLWW�GLHVHU�6LW]XQJ�ZXUGHQ�IRUPDOH�6DFKYHUKDOWH�JHNOlUW��

=XQlFKVW�ODV�GHU�([SHULPHQWDOWHLOQHKPHU�HLQH�$XINOlUXQJ��EHU�GHQ�$EODXI�GHU�6WXGLH�VRZLH��EHU�

GLH�YHUZHQGHWHQ�0HWKRGHQ�XQG�GHUHQ�SRWHQ]LHOOHQ�1HEHQZLUNXQJHQ�XQG�JDE�VHLQH� VFKULIWOLFKH�

(LQYHUVWlQGQLVHUNOlUXQJ�� ,P� $QVFKOXVV� GDUDQ� ZXUGHQ� ELRJUDILVFKH� 'DWHQ� ZLH� GDV� $OWHU��

*HVFKOHFKW��HUVWH�XQG�JHJHEHQHQIDOOV�]ZHLWH�0XWWHUVSUDFKH�VRZLH�6WXGLHQIDFK�EH]LHKXQJVZHLVH�

%HUXI� XQG� $Q]DKO� GHU� -DKUH� PLW� IRUPDOHU� %LOGXQJ� �6FKXOMDKUH� �� $XVELOGXQJV� XQG � RGHU�

6WXGLXPVMDKUH��HUKREHQ��'DQHEHQ�ZXUGH�HUQHXW��EHUSU�IW��RE�DOOH�(LQ� XQG�$XVVFKOXVVNULWHULHQ�

HUI�OOW�ZXUGHQ �VLHKH 7DEHOOH����

=ZHLWHU�$EVFKQLWW'HU�]ZHLWH�$EVFKQLWW GHU HUVWHQ 6LW]XQJ�ZXUGH�PLW�GHP�QHXURSV\FKRORJLVFKHQ�

7HVW� Ä=DKOHQQDFKVSUHFKHQ³ �7HZHV� ����� HLQJHOHLWHW�� GHU� GLH .XU]]HLW� XQG�

$UEHLWVJHGlFKWQLVOHLVWXQJ�XQWHUVXFKW��VLHKH�.DSLWHO ��������8P�HLQHQ�(LQIOXVV�GHU�W'&6�DXI�GHQ�

DIIHNWLYHQ�=XVWDQG�XQWHUVXFKHQ�]X�N|QQHQ��ZXUGH�GLH�6WLPPXQJ�XQPLWWHOEDU�YRU�XQG�QDFK�GHU�

([SHULPHQWDOSKDVH�DQKDQG�GHU�%|JHQ Ä9LVXDO�$QDORJ�0RRG�6FDOHV³��)ROVWHLQ�XQG�/XULD������

XQG�Ä3RVLWLYH�DQG�1HJDWLYH�$IIHFW�6FDOHV³��:DWVRQ�HW�DO������� HUIDVVW �VLHKH�.DSLWHO���������,QKDOW�

GHU�([SHULPHQWDOSKDVH�ZDU�GLH�'XUFKI�KUXQJ�GHV�$XIJDEHQZHFKVHOSDUDGLJPDV�PLW� VLPXOWDQHU�

*OHLFKVWURPDSSOLNDWLRQ��VLHKH�.DSLWHO ��������$P�(QGH�MHGHU�6LW]XQJ�PXVVWH�GHU�3UREDQG�PLWWHOV�

GHV�)UDJHERJHQV�ÄW'&6�1HEHQZLUNXQJHQ³�GDV�$XIWUHWHQ�YRQ�1HEHQZLUNXQJHQ�GHU�6WLPXODWLRQ�

VRZLH�GHUHQ�$XVSUlJXQJ�]X�3URWRNROO�JHEHQ��VLHKH�.DSLWHO �������

͸Ǥ͸ǤͷǤ͸ ��������������

'LH�]ZHLWH�6LW]XQJ�HUIROJWH�LP�$EVWDQG�YRQ�XQJHIlKU�HLQHU�:RFKH�QDFK�GHU�HUVWHQ�6LW]XQJ�XQG�

EHJDQQ� PLW� GHU� %HDUEHLWXQJ� GHV� Ä$XIPHUNVDPNHLWV�%HODVWXQJV�7HVW³ �2VZDOG� HW� DO�� �������

PLWKLOIH�GHVVHQ�GLH�.RQ]HQWUDWLRQVIlKLJHLW�XQG�$XIPHUNVDPNHLW�GHV�3UREDQGHQ�HUPLWWHOW�ZXUGH

�VLHKH�.DSLWHO�������� 'HU�UHVWOLFKH�$EODXI�HQWVSUDFK�GHP�]ZHLWHQ�$EVFKQLWW GHU�HUVWHQ�6LW]XQJ�

͸Ǥ͸ǤͷǤ͹ ��������������

'LH�GULWWH�6LW]XQJ�IDQG�XQJHIlKU�HLQH�:RFKH�QDFK�GHU�]ZHLWHQ�6LW]XQJ�VWDWW��:lKUHQG�GHU�$QIDQJ�

GHV�9HUVXFKVDEODXIV�LGHQWLVFK�PLW�GHP�]ZHLWHQ�$EVFKQLWW GHU�HUVWHQ�6LW]XQJ�ZDU��XQWHUVFKLHG�VLFK�

GHUHQ�(QGH��1DFK�$QJDEH�GHU�ZDKUJHQRPPHQHQ�1HEHQZLUNXQJHQ�GHU�W'&6��VLHKH�.DSLWHO��������

ZXUGH� GLH� +lQGLJNHLW� GHV� 3UREDQGHQ� PLWKLOIH� GHV� Ä(GLQEXUJK� +lQGLJNHLWVLQYHQWDU³ �2OGILHOG�



��

����� HUPLWWHOW �VLHKH�.DSLWHO���������+LHUPLW�JDOW�GDV�([SHULPHQW�DOV�EHHQGHW�XQG�GHP�3UREDQGHQ�

ZXUGH�GHVVHQ�)UDJHVWHOOXQJ��,QKDOW�XQG�=LHO�YHUVWlQGOLFK�HUNOlUW�

9HUEOLQGXQJ $EVFKOLH�HQG VROOWH� GHU�9HUVXFKVWHLOQHKPHU� HLQVFKlW]HQ�� EHL�ZHOFKHU� 6LW]XQJ� HU�

ZHOFKH�W'&6�%HGLQJXQJ��DQRGDO��NDWKRGDO� VKDP��YHUDEUHLFKW�EHNRPPHQ�KDWWH��+LHUGXUFK�ZXUGH�

GLH�3U�IXQJ�HLQHU�HUIROJUHLFKHQ�9HUEOLQGXQJ�HUP|JOLFKW�

ʹǤʹǤʹ ������������������������������

6FKZHUSXQNW� MHGHU� 6LW]XQJ� VWHOOWH� GLH ([SHULPHQWDOSKDVH� GDU�� +LHUEHL� ZXUGHQ� H[HNXWLYH�

/HLVWXQJHQ� DQKDQG� GHV� $XIJDEHQZHFKVHOSDUDGLJPDV� HUIDVVW� XQG� GHU� (LQIOXVV� VLPXOWDQHU�

*OHLFKVWURPDSSOLNDWLRQ��EHU�GHU�OLQNHQ�,)-�DXI�GLHVH�+LUQIXQNWLRQHQ�XQWHUVXFKW�

͸Ǥ͸Ǥ͸Ǥͷ ���������������������������

'DV� YHUZHQGHWH� $XIJDEHQZHFKVHOSDUDGLJPD� ZXUGH� PLW� GHU� 6RIWZDUH� 3UHVHQWDWLRQ��

�1HXUR%HKDYLRUDO�6\VWHPV��%HUNHOH\��86$��JHQHULHUW�XQG�LVW�DQ�GDV�DOWHUQDWH�UXQ�SDUDGLJPD YRQ�

5RJHUV�XQG�0RQVHOO��������DQJHOHKQW��0LW�HLQHU�LP�-DQXDU������GXUFKJHI�KUWHQ�3LORWVWXGLH�NRQQWH�

QDFKJHZLHVHQ�ZHUGHQ��GDVV�VLFK�GDV�I�U�GLH�6WXGLH�SURJUDPPLHUWH�$XIJDEHQZHFKVHOSDUDGLJPD�DOV�

,QVWUXPHQW�]XU�(UIDVVXQJ�GHU�0L[� XQG�:HFKVHONRVWHQ�XQG�VRPLW�GHU�LQ�.DSLWHO ����� XQG������

EHVFKULHEHQHQ�H[HNXWLYHQ�/HLVWXQJHQ�HLJQHW��VLHKH�$QKDQJ�$��

5HL]PDWHULDO� XQG�$XIJDEHQ� GHV� 3DUDGLJPDV 'HU� 6WLPXOXV� GHU� YRUOLHJHQGHQ�$UEHLW�ZDU� HLQ�

=HLFKHQSDDU��EHVWHKHQG�DXV�HLQHP�%XFKVWDEHQ�XQG�HLQHU�=DKO��'HU�%XFKVWDEH�ZDU�HQWZHGHU�HLQ�

.RQVRQDQW��DXV�GHP�%XFKVWDEHQVHW�*��.��0�XQG�5��RGHU�HLQ�9RNDO��DXV�GHP�%XFKVWDEHQVHW�$��(��

,�XQG�8���'LH�=DKO�ZDU�HQWZHGHU�JHUDGH��DXV�GHP�=DKOHQVHW���������XQG����RGHU�XQJHUDGH��DXV�GHP�

=DKOHQVHW���������XQG�����6RZRKO�GLH�$XVZDKO�GHU�HLQ]HOQHQ�=HLFKHQ�DOV�DXFK�GHUHQ�5HLKHQIROJH�

LP�=HLFKHQSDDU�HUIROJWH�UDQGRPLVLHUW��'LH�6WLPXOXVSDDUH�ZXUGHQ�LQ�GHU�6FKULIWDUW�+HOYHWLD�IRQW

SUlVHQWLHUW��%HL�HLQHP�$XJH�0RQLWRU�$EVWDQG�YRQ����FP�HQWVSUDFK�GLHV�HLQHP�YLVXHOOHQ�:LQNHO�

YRQ������LQ�GHU�+|KH�XQG������LQ�GHU�%UHLWH��'LH�7HVWUHL]H�HUVFKLHQHQ�LP�=HQWUXP�YLHU�JOHLFKJUR�HU�

4XDGUDWH�HLQHU�9LHUIHOGHUWDIHO��'DV�=HQWUXP�GHU�4XDGUDWH�ODJ�MHZHLOV������6HKZLQNHO�OLQNV�RGHU�

UHFKWV�VRZLH�K|KHU�RGHU�WLHIHU�YRQ�GHU�0LWWH�GHV�%LOGVFKLUPV�HQWIHUQW��,QVWUXNWLRQHQ�XQG�6WLPXOL�

ZXUGHQ� LQ� VFKZDU]HU� )DUEH� DXI� ZHL�HP� +LQWHUJUXQG� GDUJHERWHQ� %HL� GHP� YHUZHQGHWHQ�

$XIJDEHQZHFKVHOSDUDGLJPD� PXVVWH� GLH� 9HUVXFKVSHUVRQ� MH� QDFK� ,QVWUXNWLRQ� HLQH� YRQ� ]ZHL�

$XIJDEHQ� EHDUEHLWHQ�� %HL� GHU�%XFKVWDEHQDXIJDEH PXVVWH� GHU�%XFKVWDEH� GHV� =HLFKHQSDDUHV� LQ



��

.RQVRQDQW�RGHU�9RNDO�HLQJHWHLOW�ZHUGHQ��%HL�GHU�=DKOHQDXIJDEH PXVVWH�GLH�=DKO�GHV�3DDUHV�DOV�

JHUDGH� RGHU� XQJHUDGH� NODVVLIL]LHUW� ZHUGHQ�� +LHUEHL� VROOWH� GLH� OLQNH� $QWZRUWWDVWH� �<� DXI� HLQHU�

4:(57<�7DVWDWXUEHOHJXQJ��PLW�GHP�OLQNHQ�=HLJHILQJHU�EHWlWLJW�ZHUGHQ��ZHQQ�HLQ�.RQVRQDQW�

RGHU�HLQH�JHUDGH�=DKO� LP�=HLFKHQSDDU�SUlVHQWLHUW�ZXUGH��'LH�UHFKWH�$QWZRUWWDVWH� �0�DXI�HLQHU�

4:(57<�7DVWDWXUEHOHJXQJ��VROOWH�PLW�GHP�UHFKWHQ�=HLJHILQJHU�EHWlWLJW�ZHUGHQ��ZHQQ�HLQ�9RNDO�

RGHU�HLQH�XQJHUDGH�=DKO�GDUJHERWHQ�ZXUGH��'D�DQKDQG�HLQHV�5HL]HV�EHLGH�$XIJDEHQ�GXUFKJHI�KUW�

ZHUGHQ�NRQQWHQ��KDQGHOWH�HV�VLFK�XP�HLQHQ�VRJHQDQQWHQ�ELYDOHQWHQ�6WLPXOXV��VLHKH .DSLWHO �����

9HUVXFKVDXIEDX� XQG� 3UR]HGXU -HGHV� 6WLPXOXVSDDU� ZXUGH� VR� ODQJH� DXI� GHP� %LOGVFKLUP�

SUlVHQWLHUW�� ELV� GLH� 9HUVXFKVSHUVRQ� HLQH� GHU� $QWZRUWWDVWHQ� EHWlWLJW� KDW� RGHU� ����� PV� RKQH�

5HDNWLRQ�YHUVWULFKHQ�VLQG��:HQQ�GHU�3UREDQG�GLH�ULFKWLJH�5HDNWLRQVWDVWH�JHGU�FNW�KDWWH��HUVFKLHQ�

GHU�QHXH�5HL]�����PV�VSlWHU�DXI�GHP�%LOGVFKLUP��:XUGH�MHGRFK�GLH�IDOVFKH�7DVWH�EHWlWLJW��HUNODQJ�

HLQ����PV�DQKDOWHQGHU�+LQZHLVWRQ�XQG�GHU�=HLWUDXP�I�U�GLH�QDFKIROJHQGH�5HL]GDUELHWXQJ�ZXUGH�

DXI������PV�YHUOlQJHUW��,Q�MHGHP�%ORFN�VWDUWHWH�GLH�3UlVHQWDWLRQ�GHV�=HLFKHQSDDUHV�LQ�GHP�OLQNHQ�

REHUHQ�4XDGUDW�XQG�URWLHUWH�DQVFKOLH�HQG�LP�8KU]HLJHUVLQQ�LQ�GDV�MHZHLOV�QDFKIROJHQGH�4XDGUDW�

GHU� 9LHUIHOGHUWDIHO�� 'DV� YHUZHQGHWH� $XIJDEHQZHFKVHOSDUDGLJPD� EHVWDQG� DXV� �� YHUVFKLHGHQHQ�

%O|FNHQ�� GHQ� (LQ]HO� XQG� GHQ� 0L[EO|FNHQ�� %HL� GHQ� (LQ]HOEO|FNHQ� PXVVWH� GHU� 7HLOQHKPHU�

HQWZHGHU� GLH� %XFKVWDEHQDXIJDEH �%XFKVWDEHQEORFN�� RGHU� GLH� =DKOHQDXIJDEH� �=DKOHQEORFN��

EHDUEHLWHQ��.XU]H�(LQ]HOEO|FNH�EHVWDQGHQ�DXV�����ODQJH�(LQ]HOEO|FNH�DXV����'XUFKOlXIHQ��%HL�GHQ�

0L[EO|FNHQ� ZXUGH� QDFK� GHP� 9RUELOG� YRQ� 5RJHUV� XQG� 0RQVHOO ������ HLQ� DOWHUQDWH� UXQV�

SDUDGLJPD PLW� HLQHU�$$%%�6HTXHQ]� YHUZHQGHW�� 'DEHL� ]HLJWH� GLH� 3RVLWLRQ� GHV� 7HVWUHL]HV� GLH�

$XIJDEH�DQ��GLH�GXUFKJHI�KUW�ZHUGHQ�VROOWH��(UVFKLHQ�GHU�6WLPXOXV�LQ�GHQ�REHUHQ���4XDGUDWHQ��

VROOWH�GLH�%XFKVWDEHQDXIJDEH EHDUEHLWHW�ZHUGHQ��HUVFKLHQ�HU�LQ�GHQ�XQWHUHQ���4XDGUDWHQ��PXVVWH�

GLH� =DKOHQDXIJDEH� EHDUEHLWHW� ZHUGHQ� �VLHKH $EELOGXQJ� ���� 6RPLW� ZXUGH� GLH� DOWHUQLHUHQGH�

'XUFKI�KUXQJ� YRQ� :LHGHUKROXQJV� XQG� :HFKVHOGXUFKJlQJHQ� LQ� HLQHP� %ORFN� UHDOLVLHUW�� (LQ�

0L[EORFN�EHVWDQG�DXV����'XUFKOlXIHQ�



��

$EELOGXQJ����([HPSODULVFKH�'DUVWHOOXQJ�HLQHV�6WLPXOXVSDDUV GHV�$XIJDEHQZHFKHOSDUDGLJPDV��6FKHPDWLVFKHU�
$EODXI�GHU�0L[EO|FNH��LQ�$QOHKQXQJ�DQ�6WUREDFK�HW�DO��������

'DV�([SHULPHQW�ZXUGH�PLW�HLQHU�hEXQJVSKDVH�HLQJHOHLWHW��GLH�DXV���NXU]HQ�(LQ]HOEO|FNHQ�EHVWDQG��

GHP� =DKOHQ� XQG� GDUDXIIROJHQG� GHP� %XFKVWDEHQEORFN�� %HL� GHU� VLFK� DQVFKOLH�HQGHQ�

([SHULPHQWDOSKDVH�EHJDQQ�GLH�*OHLFKVWURPDSSOLNDWLRQ��EHU�GHU�OLQNHQ�,)-��'LHVH�3KDVH�EHVWDQG�

LQVJHVDPW�DXV���YHUVFKLHGHQHQ�%O|FNHQ��PLW�MHZHLOV����'XUFKJlQJHQ��+LHUEHL�JDE�HV�]ZHL�'HVLJQV�

GHV�3DUDGLJPDV�PLW�XQWHUVFKLHGOLFKHU�%ORFN�5HLKHQIROJH��'LH�+lOIWH�GHU�3UREDQGHQ�ZXUGH�'HVLJQ�

�� ]XJHRUGQHW� XQG�PXVVWH� ]XQlFKVW� HLQHQ� ODQJHQ� %XFKVWDEHQEORFN�� JHIROJW� YRQ� ��0L[EO|FNHQ�

EHDUEHLWHQ��$EVFKOLH�HQG�HUIROJWH�KLHU�GLH�'XUFKI�KUXQJ�HLQHV�ODQJHQ�=DKOHQEORFNV��'LH�DQGHUH�

+lOIWH�GHU�7HLOQHKPHU�ZXUGH�'HVLJQ���]XJHRUGQHW�XQG�PXVVWH�GLH�(LQ]HOEO|FNH�LQ�XPJHNHKUWHU�

5HLKHQIROJH�EHDUEHLWHQ��=DKOHQEORFN�± ��0L[EO|FNH�± %XFKVWDEHQEORFN��I�U�HLQH�VFKHPDWLVFKH�

'DUVWHOOXQJ�GHU���'HVLJQV�GHV�$XIJDEHQZHFKVHOSDUDGLJPDV�VLHKH 7DEHOOH�����9RU�MHGHP�%ORFN�

HUKLHOW� GHU� ([SHULPHQWDOWHLOQHKPHU� HLQH� ,QVWUXNWLRQ� �EHU� GLH� QDFKIROJHQG� ]X� EHDUEHLWHQGHQ�

$XIJDEHQ��GLH�VFKULIWOLFK�DXI�GHP�%LOGVFKLUP�HLQJHEOHQGHW�XQG�]XVlW]OLFK�YRQ�GHU�9HUVXFKVOHLWHULQ�

ODXW� XQG� GHXWOLFK� YRUJHOHVHQ� ZXUGH�� 'LH� 9HUVXFKVSHUVRQ� ZXUGH� GD]X� DQJHKDOWHQ�� PLW� YROOHU�

.RQ]HQWUDWLRQ��VR�VFKQHOO�XQG�IHKOHUIUHL�ZLH�P|JOLFK�]X�DUEHLWHQ��'LH�$QWZRUWHQ�XQG�VRPLW�GLH�

/HLVWXQJHQ� GHV� 3UREDQGHQ� ZXUGH� YRQ� GHP� 3UHVHQWDWLRQ��3URJUDPP� LQ� HLQHP� Ä�ORJ�ILOH³�

DEJHVSHLFKHUW�

(V�VHL�KLHU�EHUHLWV�GDUDXI�KLQJHZLHVHQ��GDVV�GLH�GXUFKVFKQLWWOLFKH�3HUIRUPDQFH��5HDNWLRQV]HLW�GHU�

NRUUHNWHQ�'XUFKJlQJH�VRZLH�GLH�)HKOHUUDWH��GHU�(LQ]HO���:LHGHUKROXQJV� XQG�:HFKVHODXIJDEHQ�

DQDO\VLHUW� ZXUGH�� ZREHL� GLH� $Q]DKO� GHU� 'XUFKJlQJH� GHU� GUHL� YHUVFKLHGHQHQ� $XIJDEHQW\SHQ�

LGHQWLVFK� ZDU�� 'LH� 'DWHQ� GHU� %XFKVWDEHQ� XQG� GHU� =DKOHQDXIJDEH ZXUGH� ]XU� (UIDVVXQJ� GHU�



��

/HLVWXQJHQ� DQDORJ� YRUDQJHKHQGHU� $XIJDEHQZHFKVHO�6WXGLHQ� QLFKW� JHWUHQQW� EHUHFKQHW� XQG�

]XVDPPHQJHIDVVW �/HLWH�HW�DO��������5RJHUV�XQG�0RQVHOO�������6RKQ�HW�DO���������(LQH�JHVRQGHUWH�

8QWHUVXFKXQJ� NRQJUXHQWHU� �]�%�� %XFKVWDEH� XQG� =DKO� HLQHV� 6WLPXOXVSDDUHV� VLQG� GHUVHOEHQ�

$QWZRUWWDVWH�]XJHRUGQHW��YHUVXV� LQNRQJUXHQWHU� �]�%��%XFKVWDEH�XQG�=DKO�HLQHV�6WLPXOXVSDDUHV�

VLQG� XQWHUVFKLHGOLFKHQ� $QWZRUWWDVWHQ� ]XJHRUGQHW�� 'XUFKOlXIH� ZXUGH� DXIJUXQG� GHU� JHULQJHQ�

$Q]DKO�GHU�'XUFKJlQJH�QLFKW�UHDOLVLHUW�

͸Ǥ͸Ǥ͸Ǥ͸ ��������������
���������������������

'DV�W'&6�3URWRNROO�KDW�VLFK�DQ�GHUHU DQGHUHU�$UEHLWVJUXSSHQ�XP�)O|HO��]�%���)ORHO�HW�DO��������

0HLQ]HU�HW�DO��������RULHQWLHUW��)�U�GLH�6WLPXODWLRQ�ZXUGH�HLQ�EDWWHULHEHWULHEHQHU�'&�6WLPXODWRU��

YHUZHQGHW� �1HXUR&RQQ��� ,OPHQDX�� 'HXWVFKODQG��� 'HU� 6WLPXODWRU� LVW� HLQ� &(�]HUWLIL]LHUWHV�

0HGL]LQSURGXNW�PLW�KRKHP�6LFKHUKHLWVVWDQGDUG��'HU�6WURP�ZXUGH�GDEHL�PLW� HLQHU�6WURPVWlUNH�

YRQ���P$��EHU�]ZHL�(OHNWURGHQ�YHUDEUHLFKW��GLH�DXI�GHU�.RSIREHUIOlFKH�DQJHEUDFKW�ZXUGHQ��8P�

HLQH�EHVVHUH�/HLWIlKLJNHLW�GHU�.RSIKDXW�]X�JHZlKUOHLVWHQ��ZXUGHQ�GLH�(OHNWURGHQ� LQ�PLW�1D&O�

/|VXQJ�������EHIHXFKWHWH�V\QWKHWLVFKH�6FKZlPPH�JHOHJW��(LQH�(OHNWURGH����FP�[���FP�����FPð��

ZXUGH��EHU�GHU�OLQNHQ�,)-�SRVLWLRQLHUW �VLHKH�$EELOGXQJ�����GLH�VLFK�QDFK�GHP ������((*�6\VWHP�

H[DNW�]ZLVFKHQ�)��XQG�&��EHILQGHW��VLHKH�$EELOGXQJ���� 'LH�:DKO�GHV�6WLPXODWLRQVDUHDOV�EHUXKW�

DXI�GHQ�(UJHEQLVVHQ�PHKUHUHU�%LOGJHEXQJVVWXGLHQ��GDVV�$XIJDEHQZHFKVHO�$XIJDEHQ��%UDVV�XQG�

&UDPRQ�������%UDVV�XQG�&UDPRQ������ VRZLH�DQGHUH�3UR]HVVH��GLH�HLQ�KRKHV�0D��GHU�H[HNXWLYHQ�

)XQNWLRQ� 6KLIWLQJ HUIRUGHUQ� �6FKXEHUW� XQG� 6]DPHLWDW� ������ 6]DPHLWDW� HW� DO�� ����� PLW� HLQHU�

NRUWLNDOHQ�$NWLYLWlWVVWHLJHUXQJ� GHU� LP� SRVWHULRUHQ�$QWHLO� GHV� O3)& OLHJHQGHQ� ,)-� HLQKHUJHKHQ�

�%UDVV�XQG�&UDPRQ�������%UDVV�HW�DO��������'HUUIXVV�HW�DO���������=XGHP�NRQQWH�LP�.RQWH[W�YRQ�

'RSSHODXIJDEHQ� EHUHLWV� QDFKJHZLHVHQ� ZHUGHQ�� GDVV� XPJHNHKUW� HLQH� W'&6�LQGX]LHUWH�

9HUlQGHUXQJ�GHU�([]LWDELOLWlW�GLHVHV�$UHDOV�]X�HLQHU�0RGXODWLRQ�GHU�%DVLVOHLVWXQJ�6KLIWLQJ�I�KUW�

�6WUREDFK�HW�DO��������6WUREDFK�HW�DO��������

'LH�6WURPGLFKWH�� GLH� VLFK� DXV�GHP�4XRWLHQWHQ�GHU�6WURPVWlUNH�XQG�GHU�)OlFKH�GHU�(OHNWURGHQ�

]XVDPPHQVHW]W�� ODJ� EHL� ������ P$�FPð�� 'LH� 5HIHUHQ]HOHNWURGH� ZXUGH� ZLH� LQ� YLHOHQ�

YRUEHVFKULHEHQHQ�6WLPXODWLRQVSURWRNROOHQ��EHU�GHP�NRQWUDODWHUDOHQ�VXSUDRUELWDOHQ�)URQWDOKLUQ�EHL�

)S��QDFK�GHP�������((*�6\VWHP�DQJHEUDFKW �VLHKH�$EELOGXQJ��� $QGUHZV�HW�DO��������&DUYDOKR�

HW�DO��������)LOPHU�HW�DO���������'D�GLH�5HIHUHQ]HOHNWURGH IXQNWLRQHOO�QLFKW�LQHUW�LVW��ZXUGH�PLW�GHU�

9HUZHQGXQJ�HLQHU�JU|�HUHQ�)OlFKH�����FP�[����FP������FPð��YHUVXFKW��GDV�$XIWUHWHQ�SRWHQ]LHOOHU�

6WLPXODWLRQVHIIHNWH� XQWHU� GHU� 5HIHUHQ]HOHNWURGH� ]X� PLQLPLHUHQ� �1LWVFKH� HW� DO�� ������� 'LH�



��

NRQWUDODWHUDOH� VXSUDRUELWDOH� 3RVLWLRQ� KDW� GHQ� 9RUWHLO�� GDVV� GLH� UHODWLY� JUR�H� 'LVWDQ]� ]ZLVFKHQ�

EHLGHQ�(OHNWURGHQ�]X�HLQHU�6WHLJHUXQJ�GHU�6WURPGLFKWH�LQ�GHU�7LHIH�I�KUW��0LUDQGD�HW�DO���������

'HV�:HLWHUHQ�IOLH�W�GHU�6WURP�KLHUEHL�LP�*HJHQVDW]�]X�HLQHU�H[WUD]HSKDOHQ�$QRUGQXQJ�QLFKW�GXUFK�

VXENRUWLNDOH� 6WUXNWXUHQ�� +LHUGXUFK� NDQQ� YHUKLQGHUW� ZHUGHQ�� GDVV DQGHUH +LUQDUHDOH� ZLH�

EHLVSLHOVZHLVH�GHU�+LUQVWDPP�HEHQIDOOV�GXUFK�W'&6�EHHLQIOXVVW�ZHUGHQ��&OD�HQ�XQG�6FKQLW]OHU�

������ 'LHVH� $QRUGQXQJ� GHU� 5HIHUHQ]HOHNWURGH� KDW� VLFK� EHUHLWV� LQ� YLHOHQ� ([SHULPHQWHQ� DOV�

ZLUNVDP�HUZLHVHQ��%RJJLR�HW�DO��������)UHJQL�HW�DO������D��1LWVFKH�XQG�3DXOXV������ XQG�ZXUGH�

DXFK� LQ� HLQHU� YRUKHUJHKHQGHQ� 6WXGLHQ� ]X� VKLIWLQJ�9RUJlQJHQ YHUZHQGHW� �/HLWH� HW� DO�� ������

6WUREDFK�HW�DO���������

$EELOGXQJ��� 9HUZHQGHWH�(OHNWURGHQPRQWDJH��6FKHPDWLVFKH�'DUVWHOOXQJ�GHU�3RVLWLRQ�GHU�HLQHQ�(OHNWURGH��EHU�
GHU�OLQNHQ�,)-�VRZLH�GLH�GHU�5HIHUHQ]HOHNWURGH��EHU�GHP�NRQWUDODWHUDOHQ�VXSUDRUELWDOHQ�)URQWDOKLUQ��6WUREDFK�HW�
DO��������

ʹǤʹǤ͵ �������������������������������������������������

'LH�$SSOLNDWLRQ� GHU� VKDP� EH]LHKXQJVZHLVH� GHU DNWLYHQ �DQRGDO�� NDWKRGDO�� W'&6� VWDUWHWH� QDFK�

%HHQGLJXQJ�GHU�hEXQJVSKDVH�GHV�$XIJDEHQZHFKVHOSDUDGLJPDV�XQG�OHLWHWH�GLH�([SHULPHQWDOSKDVH�

HLQ��+LHUEHL�ZXUGH�EHL� DOOHQ�6WLPXODWLRQVDUWHQ�GHU�6WURP�]X�%HJLQQ� I�U� ���6HNXQGHQ�JUDGXHOO�

HUK|KW� ELV� HLQH� 6WURPVWlUNH� YRQ� �� P$� HUUHLFKW� ZXUGH�� $QVFKOLH�HQG� ZXUGH� GLH� 6WURPVWlUNH�

NRQVWDQW� JHKDOWHQ�� :lKUHQG� GHU� 3ODFHERVWLPXODWLRQ� ZXUGH� GHU� 6WURP� I�U� QXU� LQVJHVDPW� ���

6HNXQGHQ�YHUDEUHLFKW XQG�DQVFKOLH�HQG�ZLHGHU�JUDGXHOO�UHGX]LHUW��XP�GDV�PLW�GHQ�HUVWHQ�6HNXQGHQ�

GHU� 6WLPXODWLRQ� HLQKHUJHKHQGH�.ULEEHOQ� XQWHU� GHU� (OHNWURGH� KHUYRU]XUXIHQ��+LHUGXUFK� N|QQHQ

9HUVXFKVSHUVRQHQ�LP�+LQEOLFN�DXI�GLH�W'&6�%HGLQJXQJ�YHUEOLQGHW�ZHUGHQ �*DQGLJD�HW�DO���������

'LH� 'DXHU� GHU DNWLYHQ 6WLPXODWLRQ� HQWVSUDFK� GHU� %HDUEHLWXQJV]HLW� I�U� GDV�

$XIJDEHQZHFKVHOSDUDGLJPD�ZlKUHQG�GHU�([SHULPHQWDOSKDVH�XQG�ODJ�]ZLVFKHQ�����6HNXQGHQ�����

0LQXWHQ��XQG�PD[LPDO������6HNXQGHQ�����0LQXWHQ���%HL�%HHQGLJXQJ�GHU�6WLPXODWLRQ�ZXUGH�GHU�

6WURP��EHU����6HNXQGHQ�JUDGXHOO�DXVJHVFKOLFKHQ��+LHUGXUFK�NRQQWHQ�0LVVHPSILQGXQJHQ�DXI�GHU�



��

.RSIKDXW� YHUKLQGHUW� ZHUGHQ�� GLH� GXUFK� HLQHQ� DEUXSWHQ� $EEUXFK� GHU� *OHLFKVWURPVWLPXODWLRQ�

HQWVWHKHQ�N|QQHQ��'HU�9HUVXFKVDXIEDX�GHU�([SHULPHQWDOSKDVH�LVW�$EELOGXQJ�� ]X�HQWQHKPHQ�

$EELOGXQJ����6WXGLHQGHVLJQ�GHU�([SHULPHQWDOSKDVH��LQ�$QOHKQXQJ�DQ�6WUREDFK�HW�DO��������

ʹǤ͵ 	�����Ú���

'LH� LP� )ROJHQGHQ� YRUJHVWHOOWHQ� )UDJHE|JHQ� GLHQWHQ� QHEHQ� GHU� (UPLWWOXQJ� GHU�+lQGLJNHLW� GHU�

3UREDQGHQ� DXFK� ]XU� (UIDVVXQJ� GHU� 6WLPPXQJ� VRZLH� GHU� 1HEHQZLUNXQJHQ� GHU�

*OHLFKVWURPVWLPXODWLRQ�

ʹǤ͵Ǥͳ �����������¡�����������������

'LH� +lQGLJNHLW� ZXUGH� PLW� +LOIH� GHV� UHOLDEOHQ� XQG� YDOLGHQ� Ä(GLQEXUJK� +lQGLJNHLWVLQYHQWDU³�

�2OGILHOG� ����� HUPLWWHOW�� 'HU� 7HVW� EHVWHKW� DXV� ]HKQ� ,WHPV�� GLH� MHZHLOV� HLQH� $OOWDJVVLWXDWLRQ�

EHVFKUHLEHQ� �VFKUHLEHQ�� ]HLFKQHQ�� ZHUIHQ�� *HEUDXFK� HLQHU� 6FKHUH�� *HEUDXFK� GHU� =DKQE�UVWH��

*HEUDXFK� GHV� 0HVVHUV�� *HEUDXFK� GHV� /|IIHOV�� NlPPHQ�� 6WUHLFKKRO]� DQ]�QGHQ�� gIIQHQ� HLQHU�

6FKDFKWHO���'HU�9HUVXFKVWHLOQHKPHU�PXVV�DQJHEHQ��RE�GLH�MHZHLOLJH�$XIJDEH YRUZLHJHQG�PLW�GHU�

OLQNHQ��GHU�UHFKWHQ�RGHU�PLW�EHLGHQ�+lQGHQ�DXVJHI�KUW�ZLUG��$QVFKOLH�HQG�ZLUG�GLH�+lQGJNHLW�LQ�

��PLWKLOIH� GHV� /DWHUDOLWlWVTXRWLHQWHQ� �$Q]DKO� GHU� Ä5HFKWV³�$QWZRUWHQ� ± $Q]DKO� GHU� Ä/LQNV³�

$QWZRUWHQ�����$Q]DKO�GHU�Ä5HFKWV³�$QWZRUWHQ���$Q]DKO�GHU�Ä/LQNV³�$QWZRUWHQ��
����EHUHFKQHW�



��

ʹǤ͵Ǥʹ ����������������������

8P� �EHUSU�IHQ� ]X� N|QQHQ�� RE� W'&6� GLH� 6WLPPXQJVODJH� EHHLQIOXVVW�� PXVVWH� GHU�

9HUVXFKVWHLOQHKPHU� EHL� DOOHQ� 6LW]XQJHQ� YRU� XQG� QDFK� GHU� ([SHULPHQWDOSKDVH� ]ZHL�

XQWHUVFKLHGOLFKH�)UDJHE|JHQ�EHDUEHLWHQ��GLH�GHQ�PRPHQWDQHQ�DIIHNWLYHQ�=XVWDQG�HUPLWWHOW�KDEHQ�

͸Ǥ͹Ǥ͸Ǥͷ ��������������������������ȋ����Ȍ

'HU� 9$06�)UDJHERJHQ� �)ROVWHLQ� XQG� /XULD� ����� HUP|JOLFKW� HLQH� JUDSKLVFKH� (UIDVVXQJ� GHU�

DNWXHOOHQ�*HI�KOVODJH�GHU�3UREDQGHQ��(U�EHVWHKW�DXV�LQVJHVDPW�DFKW�,WHPV��YRQ�GHQHQ�]ZHL�HLQH�

SRVLWLYH��3$��XQG�VHFKV�HLQH�QHJDWLYH�$ơHNWVNDOD �1$��ELOGHQ��%HL�GHQ�,WHPV�KDQGHOW�HV�VLFK�XP�

DFKW�YHUVFKLHGHQH�YLVXHOOH�$QDORJVNDOHQ��GLH�DXV�HLQHU����PP�ODQJHQ�YHUWLNDOHQ�/LQLH�EHVWHKHQ��

DQ�GHUHQ�(QGSXQNWHQ�HLQIDFKH�VFKHPDWLVFKH *HVLFKWVDXVGU�FNH�GDUJHVWHOOW�ZHUGHQ��:lKUHQG�DP�

REHUHQ�(QGSXQNW�LPPHU�HLQ�QHXWUDOHV�*HVLFKW�DEJHELOGHW�LVW��VLQG�DP�XQWHUHQ�(QGSXQNW�*HVLFKWHU�

GDUJHVWHOOW�� GLH� SRVLWLYH� �MHZHLOV� ]ZHL� ,WHPV�� WDWNUlIWLJ�� IU|KOLFK�� RGHU� QHJDWLYH� �MHZHLOV� VHFKV�

,WHPV�� lQJVWOLFK�� XQVLFKHU�� WUDXULJ�� Z�WHQG�� P�GH� XQG� EHODVWHW�� 6WLPPXQJHQ� ZLHGHUJHEHQ��

=XVlW]OLFK�ZLUG�MHGHV�*HVLFKW�EH]LHKXQJVZHLVH�GHUHQ�GDUJHVWHOOWH�(PRWLRQ�VFKULIWOLFK�EHVFKULHEHQ��

'LH� 9HUVXFKVSHUVRQ� VROO� LKUH� VXEMHNWLYH� 6WLPPXQJVODJH� DQKDQG� HLQHU� 0DUNLHUXQJ� DXI� GHU�

YHUWLNDOHQ� YLVXHOOHQ� $QDORJVNDOD� HLQRUGQHQ�� )�U� GLH� $QDO\VH� ZLUG� GHU� SUR]HQWXDOH� :HUW� GHU�

$XVSUlJXQJ�HLQHU�(PRWLRQ�VRZRKO�I�U�GLH�QHJDWLYH�DOV�DXFK�I�U�GLH�SRVLWLYH�6NDOD�JHELOGHW��6NDOD�

YRQ���ELV������>0DUNLHUXQJ�EHL���PP@� ���LJH�$XVSUlJXQJ�GHU�(PRWLRQ����>0DUNLHUXQJ�EHL����

PP@� �����LJH�$XVSUlJXQJ�GHU�(PRWLRQ���(LQ�KRKHU�:HUW�GHU�3$�6NDOD�HQWVSULFKW�KLHUEHL�HLQHP�

VHKU� IU|KOLFKHQ� XQG� WDWNUlIWLJHQ� =XVWDQG�� ZRKLQJHJHQ� HLQ� QLHGULJHU� :HUW� DXI� HLQH� JHULQJH�

$XVSUlJXQJ�GHU�JHQDQQWHQ�*HI�KOH�KLQZHLVW��8PJHNHKUW�EHGHXWHW�HLQ�KRKHU�:HUW�GHU�1$�6NDOD�

7UDXHU��bQJVWOLFKNHLW�XQG�KRKH�%HODVWXQJ��ZlKUHQG�HLQ�QLHGULJHU�:HUW�HLQ�QLHGULJHV�1LYHDX�GHU�

HQWVSUHFKHQGHQ�6WLPPXQJHQ�DQ]HLJW�

͸Ǥ͹Ǥ͸Ǥ͸ ������������������������������������ȋ�����Ȍ

%HL�GHP�3$1$6�)UDJHERJHQ��:DWVRQ�HW�DO������� KDQGHOW�HV�VLFK�XP�HLQ�6HOEVWEHVFKUHLEXQJV�

,QYHQWDU��GDV�GLH�PRPHQWDQH�6WLPPXQJVODJH�HUPLWWHOW��(U EHVWHKW�DXV�LQVJHVDPW�]ZDQ]LJ�,WHPV��

GLH�HLQH�SRVLWLYH��3$��XQG�HLQH�QHJDWLYH�$ơHNWVNDOD��1$��ELOGHQ��'LH ,WHPV�VLQG�$GMHNWLYH��GLH�

]HKQ� SRVLWLYH� �DNWLY�� LQWHUHVVLHUW�� IUHXGLJ� HUUHJW�� VWDUN�� DQJHUHJW�� VWRO]�� EHJHLVWHUW�� ZDFK��

HQWVFKORVVHQ�� DXIPHUNVDP�� VRZLH� ]HKQ� QHJDWLYH� �EHN�PPHUW�� YHUlUJHUW�� VFKXOGLJ�� HUVFKURFNHQ��

IHLQGVHOLJ�� JHUHL]W�� EHVFKlPW�� QHUY|V�� GXUFKHLQDQGHU�� lQJVWOLFK��6WLPPXQJHQ�ZLHGHUJHEHQ��'HU�

3UREDQG�ZLUG�DQJHZLHVHQ��VHLQH�PRPHQWDQH�6WLPPXQJ�DXI�HLQHU�I�QIVWHOOLJHQ�6NDOD�YRQ��� �ÄJDU�



��

QLFKW³��ELV��� �ÄlX�HUVW³�HLQ]XRUGQHQ��)�U�GLH�$QDO\VH�GHU�PRPHQWDQHQ�*HI�KOVODJH�ZLUG�I�U�EHLGH�

6NDOHQ�HLQ�6XPPHQVFRUH�EHUHFKQHW��+LHUEHL�HQWVSULFKW�HLQ�KRKHU�:HUW�DXI�GHU�3$�6NDOD�HLQHP�

=XVWDQG� KRKHU�$XIPHUNVDPNHLW�� IUHXGLJHU�(UUHJXQJ� XQG�$NWLYLWlW��ZlKUHQG� HLQ� JHULQJHU�:HUW�

VFKOHFKWH�6WLPPXQJ�VRZLH�*HUHL]WKHLW�XQG�*OHLFKJ�OWLJNHLW�EHGHXWHW��8PJHNHKUW�]HLJW�HLQ�KRKHU�

:HUW�DXI�GHU�1$�6NDOD�KRKH�%HODVWXQJ��1HUYRVLWlW�XQG�)HLQGVHOLJNHLW�DQ��ZRKLQJHJHQ�HLQ�JHULQJHU�

:HUW�DXI�6RUJORVLJNHLW��5XKH�XQG�$XVJHJOLFKHQKHLW�KLQZHLVW� %HL�GHU�YRUOLHJHQGHQ�6WXGLH�ZXUGHQ�

]ZHL�YHUVFKLHGHQH�9HUVLRQHQ�GHV�3$1$6�)UDJHERJHQV�YHUZHQGHW��%HL�GHU�HUVWHQ�9HUVLRQ��GLH�YRU�

GHU� ([SHULPHQWDOSKDVH� EHDUEHLWHW� ZHUGHQ� VROOWH�� ZXUGHQ� ]XQlFKVW� GLH� ]HKQ� SRVLWLYHQ� XQG� LP�

$QVFKOXVV�GDUDQ�GLH�]HKQ�QHJDWLYHQ�$GMHNWLYH�DQJHJHEHQ��%HL�GHU�]ZHLWHQ�9HUVLRQ�ZXUGHQ�GLH�

,WHPV��GLH�GLH�SRVLWLYHQ�XQG�QHJDWLYHQ�6WLPPXQJHQ�EHVFKUHLEHQ��GXUFKHLQDQGHU�DXIJHI�KUW�

ʹǤ͵Ǥ͵ �����������������������

8P� XQWHUVXFKHQ� ]X� N|QQHQ�� RE� VLFK� GLH� YHUVFKLHGHQHQ� W'&6�%HGLQJXQJHQ� KLQVLFKWOLFK� GHV�

1HEHQZLUNXQJHQSURILOV XQWHUVFKHLGHQ��VROOWHQ�GLH�9HUVXFKVSHUVRQHQ EHL�MHGHU�6LW]XQJ�QDFK�GHU�

([SHULPHQWDOSKDVH�GHQ�)UDJHERJHQ�ÄW'&6�1HEHQZLUNXQJHQ³�EHDQWZRUWHQ��+LHUEHL�ZXUGHQ�GLH�

IROJHQGHQ����1HEHQZLUNXQJHQ�DXIJHI�KUW��.RSIVFKPHU]HQ��1DFNHQVFKPHU]HQ��6FKPHU]HQ�DXI�GHU�

.RSIKDXW��.ULEEHOQ��-XFNHQ��%UHQQHQ��+DXWU|WXQJ��0�GLJNHLW� .RQ]HQWUDWLRQVVFKZlFKH XQG�DNXWH�

6WLPPXQJVVFKZDQNXQJHQ��'HU�3UREDQG�PXVVWH�I�U�MHGH�1HEHQZLUNXQJ�DQJHEHQ��RE�GLHVH�EHL�LKP�

DXIJHWUHWHQ�LVW�XQG�DQVFKOLH�HQG�GHUHQ�$XVSUlJXQJ�DXI�HLQHU�YLHUVWHOOLJHQ�6NDOD�YRQ��� ÄJDU�QLFKW³�

ELV�� � ÄVWDUN³ HLQRUGQHQ��=XU�$QDO\VH�GHU�$XIWUHWHQVKlXILJNHLW�GHU�1HEHQZLUNXQJHQ�XQG�GHUHQ�

,QWHQVLWlW�ZXUGH�MHZHLOV�HLQ�6XPPHQVFRUH�I�U�MHGH�GHU�GUHL�6WLPXODWLRQVEHGLQJXQJHQ�JHELOGHW�

ʹǤͶ ��������������������������������

$QKDQG�GHU�QHXURSV\FKRORJLVFKHQ�7HVWEDWWHULH�NRQQWH HLQ�XPIDQJUHLFKHV�%LOG��EHU�GLH�NRJQLWLYHQ�

/HLVWXQJHQ� GHU� 3UREDQGHQ� JHZRQQHQ� ZHUGHQ�� 'LHV XPIDVVWH GLH� $XIPHUNVDPNHLW� XQG�

.RQ]HQWUDWLRQ�VRZLH�GLH�.DSD]LWlW�XQG�GLH�/HLVWXQJ�GHV�.XU]]HLW� XQG�$UEHLWVJHGlFKWQLVVHV��'LH�

YHUZHQGHWHQ�7HVWV�ZHUGHQ�LP�)ROJHQGHQ�NXU]�HUOlXWHUW�

ʹǤͶǤͳ �������������������Ǧ����������Ǧ�����ȋ������ʹȌ

'HU� Ä$XIPHUNVDPNHLWV�%HODVWXQJV�7HVW³� �7HVW� G��� 2VZDOG� HW� DO�� ������ HUP|JOLFKW� HLQH�

&KDUDNWHULVLHUXQJ� GHU� 3UREDQGHQ� LP� +LQEOLFN� DXI� GHUHQ� $XIPHUNVDPNHLWV� XQG�

.RQ]HQWUDWLRQVIlKLJNHLW��(U�EHVWHKW�LQVJHVDPW�DXV�����,WHPV��GLH�DXI����=HLOHQ�DXIJHWHLOW�VLQG��MH�
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=HLOH����,WHPV���%HL�GHQ�,WHPV�KDQGHOW�HV�VLFK�XP�GLH�%XFKVWDEHQ�G�RGHU�S��2EHUKDOE�XQG���RGHU

XQWHUKDOE�GHU�%XFKVWDEHQ�EHILQGHQ�VLFK�HLQ�ELV�YLHU�6WULFKH��'HU�3UREDQG�ZLUG�LQVWUXLHUW��LQ�MHGHU�

=HLOH�DXVVFKOLH�OLFK�GLH�GCV��GLH�]ZHL�6WULFKH�KDEHQ��GXUFK]XVWUHLFKHQ��,P�*HJHQVDW]�GD]X�VROOHQ�

GCV��GLH�PLW�HLQHP�RGHU�PHKU�DOV�]ZHL�6WULFKHQ�YHUVHKHQ�VLQG�VRZLH�DOOH�SCV�XQPDUNLHUW�EOHLEHQ��

'HU� 7HLOQHKPHU� ZLUG� DQJHKDOWHQ�� VR� VFKQHOO� XQG� IHKOHUIUHL� ZLH� P|JOLFK� ]X� DUEHLWHQ�� 'LH�

%HDUEHLWXQJV]HLW� LVW� I�U� MHGH� =HLOH� DXI� ��� 6HNXQGHQ� EHVFKUlQNW�� =XU� $QDO\VH� GHU�

$XIPHUNVDPNHLWV� XQG�.RQ]HQWUDWLRQVOHLVWXQJ�ZHUGHQ� YHUVFKLHGHQH�0HVVZHUWH� EHUHFKQHW��'LH�

*HVDPW]DKO�DOOHU�EHDUEHLWHWHQ�=HLFKHQ��*=��VSLHJHOW�GDV�%HDUEHLWXQJVWHPSR�ZLGHU��ZRKLQJHJHQ�

GLH� )HKOHUDQ]DKO� �)�� GLH� 6RUJIDOW� UHSUlVHQWLHUW�� :HLWHUH� UHOHYDQWH� 0HVVZHUWH� VWHOOHQ� GLH�

IHKOHUNRUULJLHUWH� %HDUEHLWXQJVPHQJH� �*HVDPWOHLVWXQJ�� *=�)�� VRZLH� GLH� $Q]DKO� GHU� NRUUHNW�

DE]�JOLFK� GHU IDOVFK� GXUFKJHVWULFKHQHQ� =HLFKHQ� �.RQ]HQWUDWLRQVOHLVWXQJVZHUW�� ./�� GDU�� 'LH�

MHZHLOLJHQ� 0HVVZHUWH� ZHUGHQ� DQKDQG� YRQ� 1RUPHQWDEHOOHQ� GHU� GHXWVFKHQ� 6WLFKSUREH� GHU�

%XQGHVDQVWDOW� I�U� $UEHLW� �%I$�� PLW� GHUVHOEHQ� $OWHUVJUXSSH� YHUJOLFKHQ�� 'LHV� HUP|JOLFKW� HLQH�

(LQWHLOXQJ�GHU�HUEUDFKWHQ�/HLVWXQJ�]X�HLQHP�EHVWLPPWHQ�3UR]HQWUDQJSODW]�

ʹǤͶǤʹ ������������������

$QKDQG� GHV� 7HVWV Ä=DKOHQQDFKVSUHFKHQ³� �GLJLW� VSDQ�� NDQQ� GLH� YHUEDOH� .XU]]HLW� XQG� GLH�

$UEHLWVJHGlFKWQLVOHLVWXQJ� HUIDVVW� ZHUGHQ� �+$:,(�5�� 7HZHV� ������� 'HU� 7HVW� LVW� LQ� ]ZHL�

DXIHLQDQGHUIROJHQGH�8QWHUWHVWV�JHJOLHGHUW��GLH�DXV�VLHEHQ�$XIJDEHQ�PLW�MHZHLOV�]ZHL�'XUFKJlQJHQ�

EHVWHKHQ�� %HL� GHP� HUVWHQ�8QWHUWHVW�� GHP� Ä=DKOHQQDFKVSUHFKHQ� YRUZlUWV³�ZLUG� GHU� 7HVWSHUVRQ�

=DKOHQUHLKHQ� EHJLQQHQG� PLW� HLQHU� /lQJH� YRQ� GUHL� =LIIHUQ� YRUJHOHVHQ�� GLH� VLH� XQPLWWHOEDU� LQ�

JOHLFKHU�5HLKHQIROJH�ZLHGHUKROHQ�VROO��%HL�NRUUHNWHU�:LHGHUKROXQJ�HLQHU�GHU�EHLGHQ�'XUFKJlQJH�

HLQHU� $XIJDEH� ZLUG� GLH� =DKOHQUHLKH� XP� HLQH� =LIIHU� HUK|KW� 6REDOG� GHU� 3UREDQG� EHL� EHLGHQ�

'XUFKJlQJHQ�GHUVHOEHQ�$XIJDEH�YHUVDJW��HUIROJW�HLQ�$EEUXFK�GHV�8QWHUWHVWV��,P�*HJHQVDW]�GD]X��

VROO� EHL� GHP� Ä=DKOHQVSUHFKHQ� U�FNZlUWV³�� GHP� ]ZHLWHQ� 8QWHUWHVW�� GLH� YRUJHOHVHQHQ�

=DKOHQVHTXHQ]HQ� LQ� XPJHNHKUWHU� 5HLKHQIROJH� ZLHGHUJHJHEHQ� ZHUGHQ� 'D� KLHUEHL� QHEHQ� GHU�

NXU]IULVWLJHQ�$EVSHLFKHUXQJ�GHU�=LIIHUQ�DXFK�HLQH�1HXRUGQXQJ�GHU�5HLKHQIROJH�GHU�YRUJHOHVHQHQ�

=DKOHQUHLKH�HUIRUGHUW�ZLUG��HUIDVVW�GLHVHU�8QWHUWHVW� LQVEHVRQGHUH�GLH�$UEHLWVJHGlFKWQLVOHLVWXQJ��

'LHVHU�8QWHUWHVW�ZLUG�PLW�HLQHU�=DKOHQUHLKH�EHVWHKHQG�DXV�]ZHL�=LIIHUQ�EHJRQQHQ��'HU�UHVWOLFKH�

IRUPDOH� $EODXI� LVW� PLW� GHP� GHV� HUVWHQ� 8QWHUWHVWV� LGHQWLVFK� )�U� MHGHQ NRUUHNW� ZLHGHUKROWHQ�

'XUFKJDQJ�HLQHU�$XIJDEH�HUKlOW�GHU�3UREDQG�HLQHQ�3XQNW��'LH�*HVDPWSXQNW]DKO�ZLUG�I�U�EHLGH�

8QWHUWHVWV� JHWUHQQW� IHVWJHKDOWHQ� VRZLH� GHU� JHPHLQVDPH� :HUW� EHVWLPPW�� 'HU� 7HVW�

Ä=DKOHQQDFKVSUHFKHQ�YRUZlUWV³�HUIDVVW�YRUZLHJHQG�GLH�$XIPHUNVDPNHLW�XQG�GLH�.DSD]LWlW�GHV�
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.XU]]HLWJHGlFKWQLVVHV��ZRKLQJHJHQ� DQKDQG� GHV� Ä=DKOHQVSUHFKHQV� U�FNZlUWV³� LQVEHVRQGHUH� GLH

.DSD]LWlW� XQG� GDV� 8SGDWLQJ� GHV� $UEHLWVJHGlFKWQLVVHV EHXUWHLOW� ZHUGHQ� N|QQHQ� ,Q� GHU�

YRUOLHJHQGHQ� 6WXGLH� ZXUGHQ� ]Z|OI� YHUVFKLHGHQH� 9HUVLRQHQ� GHV� QHXURSV\FKRORJLVFKHQ� 7HVWV�

Ä=DKOHQQDFKVSUHFKHQ³�YHUZHQGHW��GLH��EHU�GLH�3UREDQGHQ�UDQGRPLVLHUW�ZXUGHQ�

ʹǤͷ ��������������������������

$OOH� 'DWHQ� ZXUGHQ� LQ� SVHXGRQ\PLVLHUWHU� )RUP� WDEHOODULVFK� LQ� HLQ� &RPSXWHUSURJUDPP�

�0LFURVRIW�� 2IILFH ([FHO� ������ �EHUWUDJHQ�� GDV VRZRKO� I�U� HLQIDFKH� PDWKHPDWLVFKH�

%HUHFKQXQJHQ��0LWWHOZHUW��6WDQGDUGDEZHLFKXQJ XQG��IHKOHU��DOV�DXFK�]XU�JUDSKLVFKHQ�'DUVWHOOXQJ�

GHU�(UJHEQLVVH�JHQXW]W�ZXUGH� 'LH�VWDWLVWLVFKHQ $QDO\VHQ ZXUGHQ�PLW GHP &RPSXWHUSURJUDPP�

Ä6WDWLVWLFDO� 3DFNDJH� IRU� 6RFLDO� 6FLHQFHV³� �6366�� I�U� :LQGRZV� �9HUVLRQ� ������ &6366� ,QF���

&KLFDJR�� ,OOLQRLV� EHUHFKQHW��$OOH� LQ�GHU� YRUOLHJHQGHQ�$UEHLW� HUKREHQHQ�'DWHQ�ZXUGHQ� VRZRKO�

GHVNULSWLY DOV�DXFK�VWDWLVWLVFK�DQDO\VLHUW��'LHV�EHWUDI�QHEHQ�GHU�8QWHUVXFKXQJ�GHU�/HLVWXQJHQ�EHL�

GHU� %HDUEHLWXQJ� GHV� $XIJDEHQZHFKVHOSDUDGLJPDV� DXFK� GLH� $XVZHUWXQJ� GHU�

QHXURSV\FKRORJLVFKHQ�7HVWEDWWHULH�XQG�GHU�)UDJHE|JHQ��(LQH�GHWDLOOLHUWH�%HVFKUHLEXQJ�GHU�KLHUI�U�

YHUZHQGHWHQ�VWDWLVWLVFKHQ�7HVWV�VLQG�GHQ�QDFKIROJHQGHQ�$EVFKQLWWHQ�]X�HQWQHKPHQ��

ʹǤͷǤͳ ������������������������������

=XU�3U�IXQJ�GHU�+\SRWKHVH��GDVV�W'&6��EHU�GHU�OLQNHQ�,)-�GLH�3HUIRUPDQFH�GHU�9HUVXFKVSHUVRQHQ�

EHL� GHU� %HDUEHLWXQJ� GHV� $XIJDEHQZHFKVHOSDUDGLJPDV ZlKUHQG� GHU� ([SHULPHQWDOSKDVH�

SRODULWlWVVSH]LILVFK�PRGXOLHUW��ZXUGH�]XQlFKVW�HLQH�$129$��DQDO\VLV�RI�YDULDQFH��$129$��PLW�

0HVVZLHGHUKROXQJ� �UHSHDWHG�PHDVXUHV $129$�� $129$50� DXI� GHQ� GUHLVWXILJHQ�

0HVVZLHGHUKROXQJVIDNWRUHQ� W'&6�%HGLQJXQJ� �DQRGDO� NDWKRGDO�� VKDP�� XQG� $XIJDEHQW\S

�(LQ]HODXIJDEH��$XIJDEHQZLHGHUKROXQJ��$XIJDEHQZHFKVHO��EHUHFKQHW��'D�GLH�3UREDQGHQ�EHL�GHP�

GHU�$UEHLW�]XJUXQGHOLHJHQGHQ ([SHULPHQW DQ�GUHL�DXIHLQDQGHUIROJHQGHQ�6LW]XQJHQ�WHLOJHQRPPHQ�

KDEHQ��LVW�HV�GXUFKDXV�YRUVWHOOEDU��GDVV�GLH�PHKUPDOLJH�%HDUEHLWXQJ�GHU�$XIJDEHQ�GHV�3DUDGLJPDV�

]X� HLQHP� /HUQHIIHNW� JHI�KUW� KDW� �%HUU\KLOO� XQG� +XJKHV� ������ 6WUREDFK� HW� DO�� ������� 8P� GDV�

SRWHQ]LHOOH� $XIWUHWHQ� GLHVHV� 7UDLQLQJVHIIHNWV� XQG� GHVVHQ� $XVZLUNXQJHQ� DXI� P|JOLFKH�

6WLPXODWLRQVHIIHNWH� ]X� SU�IHQ�� ZXUGHQ� GLH� /HLVWXQJHQ� GHU� YHUVFKLHGHQHQ� 6LW]XQJHQ� VHSDUDW�

DQDO\VLHUW�� 'D]X� ZXUGH� HLQH� ZHLWHUH $129$50 DXI� GHQ� ,QQHUVXEMHNWIDNWRUHQ� $XIJDEHQW\S�

�(LQ]HODXIJDEH��$XIJDEHQZLHGHUKROXQJ��$XIJDEHQZHFKVHO��XQG�6LW]XQJ ����������VRZLH�DXI�GHP�

=ZLVFKHQVXEMHNWIDNWRU�W'&6�%HGLQJXQJ �DQGRDO��NDWKRGDO��VKDP��GXUFKJHI�KUW��(V�VHL�EHUHLWV�KLHU�

GDUDXI�KLQJHZLHVHQ��GDVV�GDEHL�HLQ�=ZLVFKHQVXEMHNWGHVLJQ��EHWZHHQ�VXEMHFW�GHVLJQ� PLW�MHZHLOV�



��

GUHL� XQWHUVFKLHGOLFKHQ� ,QWHUYHQWLRQVJUXSSHQ� �MH� QDFK DSSOL]LHUWHU� W'&6�%HGLQJXQJ�� DQRGDO��

NDWKRGDO�� VKDP�� HQWVWHKW �'RFNHU\� HW� DO�� ������� %HL� DOOHQ� DXIJHI�KUWHQ� $QDO\VHQ� GLHQWHQ� DOV�

DEKlQJLJH� 9DULDEOH� GLH� PLWWOHUHQ� 5HDNWLRQV]HLWHQ� NRUUHNW� EHDQWZRUWHWHU� 'XUFKJlQJH� XQG� GLH�

GXUFKVFKQLWWOLFKH )HKOHUUDWH� GHU� (LQ]HODXIJDEHQ�� $XIJDEHQZLHGHUKROXQJV� XQG�

$XIJDEHQZHFKVHOGXUFKOlXIH�GHV�$XIJDEHQZHFKVHOSDUDGLJPDV��'LH�hEXQJVSKDVH�ZXUGH�QLFKW�LQ�

GLH�$XVZHUWXQJ�PLWHLQEH]RJHQ��'LH�'DWHQ�GHU�%XFKVWDEHQ� XQG�GHU�=DKOHQDXIJDEH ZXUGH� ]XU�

(UIDVVXQJ�GHU�/HLVWXQJHQ�QLFKW�JHWUHQQW�EHUHFKQHW�XQG�]XVDPPHQJHIDVVW�

͸ǤͻǤͷǤͷ �����������������������

8P� DXV]XVFKOLH�HQ�� GDVV� EHL� GHU� VHSDUDWHQ� $QDO\VH� GHU� HLQ]HOQHQ� 6LW]XQJHQ� P|JOLFKH�

6WLPXODWLRQVHIIHNWH� DXI� GHP� KLHUGXUFK� HQWVWHKHQGHQ� =ZLVFKHQVXEMHNWGHVLJQ� GHU� $129$V50

EHUXKHQ�� ZXUGHQ� 9HUJOHLFKH� GHU� GUHL� ,QWHUYHQWLRQVJUXSSHQ� �*UXSSH� ��  � DQRGDO�� *UXSSH� ��  �

NDWKRGDO��*UXSSH� ��  � VKDP�� GHU� HUVWHQ� 6LW]XQJ� GXUFKJHI�KUW��$QKDQG� GHV� H[DNWHQ�7HVWV� QDFK�

)LVKHU� �%�KO� ����� ZXUGHQ� 8QWHUVFKLHGH� LQ� GHU� *HVFKOHFKWHUYHUWHLOXQJ� ]ZLVFKHQ� GHQ�

3UREDQGHQJUXSSHQ�PLW� GHQ� 9DULDEOHQ� ,QWHUYHQWLRQVJUXSSH ���� ��� ��� XQG�*HVFKOHFKW �ZHLEOLFK�

YHUVXV� PlQQOLFK�� XQWHUVXFKW�� 'HUVHOEH� 7HVW� ZXUGH� I�U� GLH� 3U�IXQJ� GHU� 9HUEOLQGXQJ� PLW� GHQ�

9DULDEOHQ� ,QWHUYHQWLRQVJUXSSH ���� ��� ��� XQG� 6WLPXODWLRQVHLQVFKlW]XQJ� �ULFKWLJ� YHUVXV� IDOVFK��

YHUZHQGHW��'D�LP�+LQEOLFN�DXI�GLH�+lQGLJNHLW�GLH�9DULDQ]KRPRJHQLWlW�VFKZHUZLHJHQG�YHUOHW]W�

ZXUGH��/HYHQH�7HVW��S  �������ZXUGH�I�U�GLH�8QWHUVXFKXQJ�P|JOLFKHU�8QWHUVFKLHGH�GHU�*UXSSHQ�

KLQVLFKWOLFK�GLHVHU�9DULDEOH�GHU�QLFKW�SDUDPHWULVFKH�+�7HVW QDFK�.UXVNDO�XQG�:DOOLV��%�KO������

HLQJHVHW]W�� 0LWKLOIH� GHV� LGHQWLVFKHQ� 7HVWV� ZXUGHQ� ]HQWUDOH� 7HQGHQ]HQ GHU� DQJHJHEHQHQ�

,QWHQVLWlWHQ�GHU�1HEHQZLUNXQJHQ�GHU�YHUVFKLHGHQHQ�,QWHUYHQWLRQVJUXSSHQ�PLWHLQDQGHU�YHUJOLFKHQ��

'LH�$Q]DKO�GHU�-DKUH�PLW�IRUPDOHU�%LOGXQJ��GLH�/HLVWXQJHQ�GHV�Ä$XIPHUNVDPNHLWV�%HODVWXQJV�

7HVWV³�XQG�GHV�7HVWV�Ä=DKOHQQDFKVSUHFKHQ³�ZXUGHQ�PLWWHOV�HLQHU�XQLYDULDWHQ $129$�PLW GHP�

=ZLVFKHQVXEMHNWIDNWRU ,QWHUYHQWLRQVJUXSSH XQWHUVXFKW�� )�U� GLH� $XVZHUWXQJ� GHU�

VWLPPXQJVPRGXOLHUHQGHQ�$XVZLUNXQJHQ�GHU�W'&6�%HGLQJQJHQ�GHU�,QWHUYHQWLRQVJUXSSHQ�ZXUGH�

HLQH�$129$50�DXI�GHP�,QQHUVXEMHNWIDNWRU�=HLW �SUl�6WLPXODWLRQ�YHUVXV�SRVW�6WLPXODWLRQ��XQG�DXI�

GHP =ZLVFKHQVXEMHNWIDNWRU ,QWHUYHQWLRQVJUXSSH ���������� MHZHLOV� I�U�GLH�SRVLWLYH�XQG�QHJDWLYH�

$IIHNWVNDOD�GHV�9$06� XQG�3$1$6�)UDJHERJHQV�EHUHFKQHW��

� 'LH�KLHUEHL�HLQJHVHW]WHQ�$129$V50 VLQG�VRJHQDQQWH�PL[HG�$129$V��GD�VLH�GDV�,QQHUVXEMHNWGHVLJQ�XQG�
GDV�=ZLVFKHQVXEMHNWGHVLJQ�YHUELQGHQ�



��

ʹǤͷǤʹ ���������������	�����Ú���������������������������������������������

=DKOHQQDFKVSUHFKHQ

'LH� .XU]]HLW� XQG� $UEHLWVJHGlFKWQLVOHLVWXQJHQ�� GLH� GLH� 3UREDQGHQ� EHL� GHQ� 6LW]XQJHQ� GHU�

YHUVFKLHGHQHQ�,QWHUYHQWLRQVEHGLQJXQJHQ��DQRGDO��NDWKRGDO��VKDP��HUEUDFKW�KDEHQ��ZXUGHQ�PLWWHOV�

HLQHU� HLQIDNWRULHOOHQ� $129$� DXI� GHP� )DNWRU� W'&6�%HGLQJXQJ� �DQRGDO�� NDWKRGDO�� VKDP��

EHUHFKQHW�

6WLPPXQJ

)�U�GLH�YRU�XQG�QDFK�GHU�([SHULPHQWDOSKDVH�HUKREHQH�6WLPPXQJVODJH��SRVLWLYH�$IIHNWVNDOD��3$��

QHJDWLYH�$IIHNWVNDOD��1$��GHV�9$06� XQG�3$1$6�)UDJHERJHQV�ZXUGH�MHZHLOV�HLQH�$129$50

DXI�GHQ�,QQHUVXEMHNWIDNWRUHQ�=HLW �SUl�6WLPXODWLRQ�YHUVXV�SRVW�6WLPXODWLRQ��XQG�W'&6�%HGLQJXQJ

�DQRGDO��NDWKRGDO�� VKDP��GXUFKJHI�KUW��+LHUEHL� LQWHUHVVLHUWHQ�QXU�(IIHNWH�XQG� ,QWHUDNWLRQHQ��DQ�

GHQHQ�GHU�)DNWRU�W'&6�%HGLQJXQJ EHWHLOLJW�ZDU�

1HEHQZLUNXQJHQ

8P�]X�SU�IHQ��RE�VLFK�GLH�,QWHQVLWlWHQ�GHU�DQJHJHEHQHQ�1HEHQZLUNXQJHQ�]ZLVFKHQ�GHQ�W'&6�

%HGLQJXQJHQ� �DQRGDO�� NDWKRGDO�� VKDP� XQWHUVFKLHGHQ� KDEHQ�� ZXUGH� GHU� QLFKW�SDUDPHWULVFKH�

)ULHGPDQQ�7HVW�I�U�MHGH�HUIDVVWH�1HEHQZLUNXQJ�GXUFKJHI�KUW��/DJ�HLQH�6LJQLILNDQ]�YRU��ZXUGH�I�U�

GLH�SRVW�KRF�9HUJOHLFKH�HLQ�'XQQ�%RQIHUURQL�7HVW�YHUZHQGHW �%�KO��������

9HUEOLQGXQJ

(LQH� HUIROJUHLFKH� 9HUEOLQGXQJ� ZXUGH� PLWWHOV� GHU� VXEMHNWLYHQ� (LQVFKlW]XQJ� GHU� 3UREDQGHQ�

KLQVLFKWOLFK� GHU� DSSOL]LHUWHQ� 6WLPXODWLRQVDUW� XQWHUVXFKW� 8P� ]X� �EHUSU�IHQ�� RE� GLH W'&6�

%HGLQJXQJ�HLQHQ�(LQIOXVV� DXI�GLH�+lXILJNHLW�GHU� ULFKWLJHQ�(LQVFKlW]XQJ�GHU�6WLPXODWLRQ�KDWWH��

ZXUGH� HLQ� ELQlU� ORJLVWLVFK� JHPLVFKWHV� 0RGHOO� DXI� GHP� 6XEMHNW� 9HUVXFKVSHUVRQ XQG� GHU�

DEKlQJLJHQ�9DULDEHO�6WLPXODWLRQVHLQVFKlW]XQJ��ULFKWLJ�YHUXV�IDOVFK���VRZLH�GHQ�IHVWHQ�)DNWRUHQ�

W'&6�%HGLQJXQJ XQG�6LW]XQJ XQG�GHP�=XIDOOVIDNWRU�9HUVXFKVSHUVRQ GXUFKJHI�KUW��

'LH� *UXQGYRUDXVVHW]XQJHQ� I�U� GLH� 'XUFKI�KUEDUNHLW� GHU� EHVFKULHEHQHQ� 9DULDQ]DQDO\VHQ�� GLH�

1RUPDOYHUWHLOXQJ�GHU�'DWHQ�XQG�GLH 6SKlUL]LWlW� ZXUGHQ�PLWKLOIH�GHV�6KDSLUR�:LON�7HVWV�XQG�GHV�

0DXFKO\�7HVWV �EHUSU�IW �%�KO��������%HL�0LWWHOZHUWVYHUJOHLFKHQ�]ZLVFKHQ�GHQ�XQDEKlQJLJHQ�



��

,QWHUYHQWLRQVJUXSSHQ�EHL�GHU�$QDO\VH�GHU�HLQ]HOQHQ�6LW]XQJHQ�ZXUGH�]XVlW]OLFK�GLH�+RPRJHQLWlW�

GHU�)HKOHUYDULDQ]HQ�DQKDQG�GHV�/HYHQH�7HVWV�XQWHUVXFKW��%HL�9HUOHW]XQJ�GHU�1RUPDOYHUWHLOXQJ�

ZXUGH�GLH� HQWVSUHFKHQGH�9DULDEOH� GHQQRFK�QLFKW� YRQ� HLQHU�9DULDQ]DQDO\VH� DXVJHVFKORVVHQ�� GD�

HLQHUVHLWV�ODXW�GHP�]HQWUDOHQ�*UHQ]ZHUWVDW]�EHL�HLQHU�$Q]DKO�GHU�([SHULPHQWDOWHLOQHKPHU������GLH�

9HUWHLOXQJ GHU�6WLFKSUREH QRUPDOYHUWHLOW�VHLQ�ZLUG �.lKOHU��������DQGHUHUVHLWV�9DULDQ]DQDO\VHQ�

PLW� 0HVVZLHGHUKROXQJ UHODWLY� UREXVW� JHJHQ�EHU� 9HUOHW]XQJHQ GHU� 1RUPDOYHUWHLOXQJVDQQDKPH�

VLQG��3DJDQR��������:DU�GLH�6SKlUL]LWlW�QLFKW�JHJHEHQ� HUIROJWH�HLQH�)UHLKHLWVJUDGNRUUHNWXU�QDFK�

*UHHQKRXVH�*HLVVHU��'D�OHLFKWH�9HUOHW]XQJHQ�GHU�9DULDQ]KRPRJHQLWlW�EHL�JOHLFKJUR�HQ�*UXSSHQ�

XQSUREOHPDWLVFK�VLQG��ZXUGHQ JHPl��(PSIHKOXQJHQ QXU�EHL�VFKZHUZLHJHQGHQ�9HUOHW]XQJHQ�GDV�

6LJLILNDQ]QLYHDX� EHL� S  � ����� DQJHVHW]W �%�KO� ����� RGHU� QLFKW�SDUDPHWULVFKH� 9HUIDKUHQ�

YHUZHQGHW� �]�%��� +�7HVW� QDFK� .UXVNDO� XQG� :DOOLV� EHL� GHP� 9HUJOHLFK� GHU� +lQGLJNHLW� GHU�

,QWHUYHQWLRQVJUXSSHQ�GHU�HUVWHQ�6LW]XQJ���%HL�6LJQLILNDQ]�GHU�$129$V�HUIROJWHQ�SRVW�KRF�7HVWV��

GLH GLH�MHZHLOLJHQ�9DULDEOHQ�DXI�GHQ�NOHLQVWHQ�VLJQLILNDQWHQ�8QWHUVFKLHG��)LVKHU
V�OHDVW�VLJQLILFDQW�

GLIIHUHQFH� /6'� PLWHLQDQGHU�YHUJOLFK��)ROJOLFK�JLOW�HV�]X�EHDFKWHQ��GDVV�EHL�GHU�,QWHUSUHWDWLRQ GHU�

S�:HUWH GHU�SDDUZHLVHQ�9HUJOHLFKH NHLQH�.RUUHNWXU�I�U�PXOWLSOHV 7HVWHQ�DQJHZHQGHW�ZXUGH��VR�

GDVV�HLQH�Į�)HKOHU�,QIODWLRQ�QLFKW�DXVJHVFKORVVHQ�ZHUGHQ�NDQQ� 'DV�6LJQL¿NDQ]QLYHDX�ZXUGH�DXI�

S  � ���� IHVWJHVHW]W�� %HL� GHQ� YHUVFKLHGHQHQ� 9DULDQ]DQDO\VHQ� VLQG� GHU� 0LWWHOZHUW �P� XQG� GLH

6WDQGDUGDEZHLFKXQJ �VWDQGDUG� GHYLDWLRQ�� 6'�� DOV� 0D�� I�U� GLH� 9DULDQ]� DXIJHI�KUW� 'LH�

(IIHNWVWlUNH�HLQHV�VLJQLILNDQWHQ�(UJHEQLVVHV�GHU�$129$V�ZXUGH�GXUFK�GDV�SDUWLHOOH�(WD�4XDGUDW�

�Șð��DQJHJHEHQ�



��

͵ ����������

͵Ǥͳ �������������������������������

1DFK�hEHUSU�IXQJ�GHU�(LQ� XQG�$XVVFKOXVVVFKOXVVNULWHULHQ�ZXUGHQ��� 3UREDQGHQ���� )UDXHQ�����

0lQQHU��LQ�GLH�6WXGLH�HLQJHVFKORVVHQ��'LH�$OWHUVVSDQQH�GHU�7HLOQHKPHU�HUVWUHFNWH�VLFK�YRQ����ELV�

���-DKUH �P  ����-DKUH��6'� ����'LH�GXUFKVFKQLWWOLFKH�$Q]DKO�GHU�-DKUH�PLW�IRUPDOHU�%LOGXQJ�

�6FKXOMDKUH� �� $XVELOGXQJV� XQG� �� RGHU 6WXGLXPVMDKUH�� EHWUXJ� �� -DKUH� �6'�  � ���� $OOH�

9HUVXFKVSHUVRQHQ�ZDUHQ�UHFKWVKlQGLJ��JHPl��GHP�(GLQEXUJK�+lQGLJNHLWVLQYHQWDU��P� ���������

6'� ������ �2OGILHOG��������VSUDFKHQ�'HXWVFK�DOV�0XWWHUVSUDFKH�XQG�YHUI�JWHQ��EHU�HLQ�QRUPDOHV�

RGHU�NRUULJLHUWHV�6HKYHUP|JHQ��'LH�3UREDQGHQFKDUDNWHULVWLND�VLQG 7DEHOOH�� ]X�HQWQHKPHQ�

7DEHOOH����6WLFKSUREHQEHVFKUHLEXQJ

9HUVXFKVSHUVRQ *HVFKOHFKW $OWHU�
�-DKUH�

$XVELOGXQJV]HLW�
�-DKUH�

2OGILHOG�
�3UR]HQW�

�� Z �� �� ���
�� Z �� �� ���
�� Z �� �� ���
�� Z �� �� ���
�� Z �� �� ���
�� Z �� �� ���
�� Z �� �� ���
�� Z �� �� ���
�� Z �� �� ���
�� P �� �� ���
�� Z �� �� ���
�� P �� �� ���
�� Z �� �� ���
�� Z �� �� ��
�� Z �� �� ���
�� P �� �� ���
�� Z �� �� ���
�� Z �� �� ���
�� Z �� �� ���
�� Z �� �� ��
�� P �� �� ���
�� Z �� �� ���
�� P �� �� ���
�� Z �� �� ���
�� P �� �� ���
�� Z �� �� ���
�� P �� �� ���
�� P �� �� ��



��

�� P �� �� ���
�� P �� �� ���

0LWWHOZHUW �� Z����� P �� �� ����
6WDQGDUGDEZHLFKXQJ � � ����

/HJHQGH� Z� �ZHLEOLFK��P� �PlQQOLFK��2OGILHOG� �(GLQEXUJK�+lQGLJNHLWVLQYHQWDU��2OGILHOG�������
$XVELOGXQJV]HLW� �$Q]DKO�GHU�-DKUH�PLW�IRUPDOHU�%LOGXQJ��6FKXOMDKUH���$XVELOGXQJV� XQG���RGHU�6WXGLXPVMDKUH��

͵ǤͳǤͳ ���������������Ǧ����������Ǧ����

'HU� Ä$XIPHUNVDPNHLWV�%HODVWXQJV�7HVW³� HUP|JOLFKWH� HLQH� ZHLWHUH� &KDUDNWHULVLHUXQJ� GHU�

9HUVXFKVWHLOQHKPHU� KLQVLFKWOLFK� GHUHQ� $XIPHUNVDPNHLWV� XQG� .RQ]HQWUDWLRQVIlKLJNHLW�� 'DV�

%HDUEHLWXQJVWHPSR�� GLH� *HVDPWOHLVWXQJ VRZLH� GLH� .RQ]HQWUDWLRQVOHLVWXQJ GHU�

([SHULPHQWDOWHLOQHKPHU� HUUHLFKWH� YHUJOLFKHQ� PLW� 1RUPHQWDEHOOHQ� GHUVHOEHQ� $OWHUVJUXSSH� GHU�

GHXWVFKHQ�6WLFKSUREH� GHU�%XQGHVDQVWDOW� I�U�$UEHLW� �%I$�� HLQHQ�3UR]HQWUDQJSODW] �EHU� ��� 'LH�

HUPLWWHOWHQ�5RKZHUWH�GHV�7HVWV�VLQG LQ�7DEHOOH�� GDUJHVWHOOW�

7DEHOOH����$XIPHUNVDPNHLWV�%HODVWXQJV�7HVW

*= ) *=�) ./
0LWWHOZHUW ����� ���� ����� �����
6WDQGDUGDEZHLFKXQJ ���� ���� ���� ����

/HJHQGH�� 'DUJHVWHOOW� VLQG� GLH� 0LWWHOZHUWH� XQG� 6WDQGDUGDEZHLFKXQJ� GHU� YHUVFKLHGHQHQ� /HLVWXQJHQ�� *=�  �
%HDUEHLWXQJVWHPSR��)� �)HKOHUDQ]DKO��*=�)� �*HVDPWOHLVWXQJ���./� �.RQ]HQWUDWLRQVOHLVWXQJ�

͵Ǥʹ ���������������������������������

͵ǤʹǤͳ ����������������

$QDORJ� ]X� GHQ� (UJHEQLVVHQ� GHU� 3LORWVWXGLH �VLHKH� $QKDQJ� $� ]HLJWH� HLQH $129$50 GHU�

5HDNWLRQV]HLWHQ� GHU� NRUUHNW� EHDQWZRUWHWHQ� 'XUFKJlQJH� HLQHQ� VLJQLILNDQWHQ� +DXSWHIIHNW� GHV

$XIJDEHQW\SV �)������� �������  � �������� S � ����� SDUWLHOOHV� Șð  � ����� *UHHQKRXVH�*HLVVHU

NRUULJLHUW���'LHVHU�EHUXKWH�GDUDXI��GDVV�(LQ]HODXIJDEHQ VFKQHOOHU�EHDUEHLWHW�ZXUGHQ��P� ��������

PV�� 6'  �������� DOV� $XIJDEHQZLHGHUKROXQJV� �P�  � �������� 6'�  � �������� XQG�

$XIJDEHQZHFKVHOGXUFKJlQJH��P� ���������PV��6'  ����������'LH�SRVW�KRF�7HVWV��/6'��]HLJWHQ��

GDVV�VLFK�DOOH�GUHL�$XIJDEHQW\SHQ�VLJQLILNDQW�YRQHLQDQGHU�XQWHUVFKLHGHQ�KDEHQ��DOOH�SV����������

(V�WUDW�NHLQ�+DXSWHIIHNW�GHU�W'&6�%HGLQJXQJ �)��� ���� ������S  ������ RGHU GHU�,QWHUDNWLRQ�GHV�



��

)DNWRUV�PLW�GHP $XIJDEHQW\S DXI �)�������������  ������S  �������*UHHQKRXVH�*HLVVHU�NRUULJLHUW��

VLHKH�$EELOGXQJ����

$EELOGXQJ� �� 5HDNWLRQV]HLWHQ� GHV� $XIJDEHQZHFKVHOSDUDGLJPDV� DOOHU 6LW]XQJHQ�� 'DUJHVWHOOW� VLQG� GLH�
0LWWHOZHUWH� �� �� 6WDQGDUGIHKOHU� �VWDQGDUG HUURU�� 6(� NRUUHNWHU� 'XUFKJlQJH� GHU� (LQ]HODXIJDEH�� GHU�
$XIJDEHQZLHGHUKROXQJ�XQG�GHV�$XIJDEHQZHFKVHOV�EHL�GHU�%HDUEHLWXQJ�GHV�$XIJDEHQZHFKVHOSDUDGLJPDV�GHU�
YHUVFKLHGHQHQ�W'&6�%HGLQJXQJHQ�

͵ǤʹǤʹ 	����������

'LH�$129$50 ]HLJWH�HLQHQ�VLJQLILNDQWHQ�+DXSWHIIHNW�GHV�$XIJDEHQW\SV �)�������������� ������

S �� ������ SDUWLHOOHV Șð  � ������*UHHQKRXVH�*HLVVHU� NRUULJLHUW���'LH� SRVW�KRF�9HUJOHLFKH� �/6'�

]HLJWHQ��GDVV�EHL�GHQ�$XIJDEHQZHFKVHOGXUFKJlQJHQ��P� ����� ���6'  �������VLJQLILNDQW�PHKU�

)HKOHU� JHPDFKW� ZXUGHQ�� DOV� EHL� GHQ� (LQ]HODXIJDEHQ� �P�  � ���� ��� 6'  ������ XQG� GHQ�

$XIJDEHQZLHGHUKROXQJVGXUFKJlQJHQ��P� ����� ���6'� �������DOOH SV ���������'HU�9HUJOHLFK�GHU�

(LQ]HODXIJDEH�XQG�GHU�$XIJDEHQZLHGHUKROXQJ�HUUHLFKWH�NHLQH�VWDWLVWLVFKH�6LJQLILNDQ]��S !��������

(V�WUDW�NHLQ�+DXSWHIIHNW�GHU�W'&6�%HGLQJXQJ �)�������� ������S  �������RGHU�GHU ,QWHUDNWLRQ�W'&6�

%HGLQJXQJ [�$XIJDEHQW\S DXI� �)�������������� �������S  � ������*UHHQKRXVH�*HLVVHU�NRUULJLHUW��

VLHKH $EELOGXQJ������

�
���
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����
����
����

(LQ]HO�
DXIJDEH

$XIJDEHQ�
ZLHGHUKROXQJ

$XIJDEHQ�
ZHFKVHO

5
7
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V@

$XIJDEHQEHGLQJXQJ

DQRGDO

NDWKRGDO

VKDP



��

$EELOGXQJ���� )HKOHUUDWH�GHV�$XIJDEHQZHFKVHOSDUDGLJPDV�DOOHU 6LW]XQJHQ��'DUJHVWHOOW�VLQG�GLH�0LWWHOZHUWH���
��6(�NRUUHNWHU�'XUFKJlQJH�GHU�(LQ]HODXIJDEH��GHU�$XIJDEHQZLHGHUKROXQJ�XQG�GHV�$XIJDEHQZHFKVHOV�EHL�GHU�
%HDUEHLWXQJ�GHV�$XIJDEHQZHFKVHOSDUDGLJPDV�GHU�YHUVFKLHGHQHQ�W'&6�%HGLQJXQJHQ�

=XVDPPHQIDVVHQG�]HLJHQ�GLH�$QDO\VHQ��GDVV�W'&6�NHLQHQ�(LQIOXVV�DXI�/HLVWXQJ��5HDNWLRQV]HLW�

XQG�)HKOHUUDWH��EHL�GHU�'XUFKI�KUXQJ�GHV�$XIJDEHQZHFKVHOSDUDGLJPDV�KDWWH��

͵Ǥ͵ ���������������������������������������������

'HU� ,QQHUVXEMHNWYHUJOHLFK� DOOHU� 6LW]XQJHQ� KDWWH� GUHL� ,QWHUYHQWLRQVJUXSSHQ� �MH� QDFK� DSSOL]LHUWHU�

W'&6�� DQRGDO�� NDWKRGDO�� VKDP�� ]XU� )ROJH�� 'LH� IROJHQGHQ� $QDO\VHQ� SU�IHQ�� RE� SRWHQ]LHOOH�

8QWHUVFKLHGH�GHU�,QWHUYHQWLRQVJUXSSHQ�GLH�6WLPXODWLRQVHIIHNWH�EHHLQIOXVVW�KDEHQ�N|QQWHQ�

͵Ǥ͵Ǥͳ ������������������

'LH� HLQIDNWRULHOOH� $129$� ]HLJWH� ZHGHU� EHL� GHP� Ä=DKOHQQDFKVSUHFKHQ� YRUZlUWV³�� GHP�

Ä=DKOHQQDFKVSUHFKHQ�U�FNZlUWV³�QRFK�EHL�GHU�6XPPH�EHLGHU�/HLVWXQJHQ�HLQHQ�+DXSWHIIHNW�GHU�

W'&6�%HGLQJXQJ �)V���� ���� �� ����� DOOH� SV !� ������ VLHKH 7DEHOOH� ��� )ROJOLFK� WUDWHQ� NHLQH�

VLJQLILNDQWHQ� 8QWHUVFKLHGH� GHU� .XU]]HLW� XQG� $UEHLWVJHGlFKWQLVOHLVWXQJHQ DXI�� GLH� GLH�

([SHULPHQWDOWHLOQHKPHU�EHL�GHQ�6LW]XQJHQ�GHU�YHUVFKLHGHQHQ�,QWHUYHQWLRQVEHGLQJXQJHQ��DQRGDO��

NDWKRGDO��VKDP��HUEUDFKW�KDEHQ��
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7DEHOOH����=DKOHQQDFKVSUHFKHQ

=DKOHQQQDFKVSUHFKHQ DQRGDO NDWKRGDO VKDP

YRUZlUWV ��� ������ ���������� ����������

U�FNZlUWV ��� ������ ��� ������ ����������

JHVDPW ����������� ����������� �����������

/HJHQGH� 0LWWHOZHUWH� �6WDQGDUGDEZHLFKXQJ�� GHU� .XU]]HLW� XQG� $UEHLWVJHGlFKWQLVOHLVWXQJ� GHV�
Ä=DKOHQQDFKVSUHFKHQ�YRUZlUWV³��Ä=DKOHQQDFKVSUHFKHQ�U�FNZlUWV³��VRZLH�GHU�6XPPH�EHLGHU�/HLVWXQJHQ�

͵Ǥ͵Ǥʹ ���������������������������������

'LH�$129$50 ]HLJWH�NHLQHQ�+DXSWHIIHNW�GHU�W'&6�%HGLQJXQJ XQG���RGHU�GHU�,QWHUDNWLRQ�W'&6�

%HGLQJXQJ [�=HLW DXI� GLH� SRVLWLYH� $IIHNWVNDOD� �3$�� �� QHJDWLYH� $IIHNWVNDOD� �1$�� GHV� 9$06�

)UDJHERJHQV��)V��� ������������DOOH�SV !��������)V��� ������������DOOH�SV�!�������VLHKH�$EELOGXQJ������

'LH�$QDO\VH� GHU� SRVLWLYHQ� �� QHJDWLYHQ�$IIHNWVNDOD� GHV� 3$1$6� ]HLJWH� NHLQHQ�+DXSWHIIHNW� GHU�

W'&6�%HGLQJXQJ XQG���RGHU�GHU�,QWHUDNWLRQ�W'&6�%HGLQJXQJ [�=HLW �)V��� ������������DOOH�SV !�

�������)V��� ����������� DOOH SV�!������ $EELOGXQJ������

(V�NDQQ�GHPHQWVSUHFKHQG�IHVWJHKDOWHQ�ZHUGHQ��GDVV�GLH�W'&6�%HGLQJXQJ NHLQH�+DXSWHIIHNWH�XQG�

��RGHU�,QWHUDNWLRQVHIIHNWH�PLW�GHP�)DNWRU =HLW ]HLJWH��ZHVKDOE�GLH�6WLPPXQJVODJH�GHU�3UREDQGHQ�

NHLQH�ZHLWHUH�5HOHYDQ]�I�U�GLH�6WXGLHQDXVZHUWXQJ KDWWH�



��

$EELOGXQJ�����6WLPPXQJVODJH�HUIDVVW�DQKDQG�GHV�9$06��'DUJHVWHOOW�VLQG�GLH�0LWWHOZHUWH�����6(�GHU�SRVLWLYHQ�
XQG� QHJDWLYHQ�$IIHNWVNDOD� �3$�XQG�1$�� I�U� MHGH� W'&6�%HGLQJXQJ�� -H� K|KHU� GHU� 6NDOD�6XPPHQFRUH�� GHVWR�
LQWHQVLYHU�ZXUGH�GHU�SRVLWLYH�RGHU�QHJDWLYH�DIIHNWLYH�=XVWDQG�YRQ�GHQ�9HUVXFKWHLOQHKPHUQ�HLQJHVFKlW]W�

$EELOGXQJ���� 6WLPPXQJVODJH�HUIDVVW�DQKDQG�GHV�3$1$6��'DUJHVWHOOW�VLQG�GLH�0LWWHOZHUWH�����6(�GHU�SRVLWLYHQ�
XQG� QHJDWLYHQ�$IIHNWVNDOD� �3$�XQG�1$�� I�U� MHGH� W'&6�%HGLQJXQJ�� -H� K|KHU� GHU� 6NDOD�6XPPHQFRUH�� GHVWR�
LQWHQVLYHU�ZXUGH�GHU�SRVLWLYH�RGHU�QHJDWLYH�DIIHNWLYH�=XVWDQG�YRQ�GHQ�9HUVXFKWHLOQHKPHUQ�HLQJHVFKlW]W�

͵Ǥ͵Ǥ͵ �����������������������

,QVJHVDPW�ZXUGHQ�DP�(QGH�MHGHU�6LW]XQJ�QXU�VFKZDFKH�1HEHQZLUNXQJHQ�]X�3URWRNROO�JHJHEHQ�

�VLHKH�7DEHOOH�����+LHUEHL�ZDU�GLH�,QWHQVLWlW�GHU�1HEHQZLUNXQJHQ�LQ�NHLQHP�GHU�DQJHJHEHQHQ�)lOOH�

VR�VWDUN�DXVJHSUlJW��GDVV�GLHV�HLQHQ�$EEUXFK�GHU�7HVWXQJ�RGHU�HLQH�HLQJHVFKUlQNWH�/HLVWXQJ�EHL�

GHU�%HDUEHLWXQJ�GHV�$XIJDEHQZHFKVHOSDUDGLJPDV� ]XU�)ROJH� JHKDEW� KlWWH��'HU�)ULHGPDQQ�7HVW�

]HLJWH��GDVV�VLFK�GLH�,QWHQVLWlWHQ�GHU�DQJHJHEHQHQ�1HEHQZLUNXQJHQ�.RSIVFKPHU]HQ��6FKPHU]HQ�

DXI� GHU� .RSIKDXW�� .ULEEHOQ�� -XFNHQ�� %UHQQHQ�� +DXWU|WXQJ�� 0�GLJNHLW� XQG� DNXWH�
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��

6WLPPXQJVVFKZDQNXQJHQ ]ZLVFKHQ� GHQ� W'&6�%HGLQJXQJHQ� �DQRGDO�� NDWKRGDO�� VKDP�� QLFKW�

VLJQLILNDQW� XQWHUVFKLHGHQ� KDEHQ� �DOOH� &KL�4XDGUDWH���� �� ������ DOOH� SV !� ������� %HL� GHU�

1HEHQZLUNXQJ�1DFNHQVFKPHU]HQZDUHQ�GLH�0LWWHOZHUWH�VRZLH�GLH�6WDQGDUGDEZHLFKXQJHQ�EHL�GHQ�

XQWHUVFKLHGOLFKHQ� 6WLPXODWLRQVEHGLQJXQJHQ� LGHQWLVFK�� 'LH� $XVZHUWXQJ� GHU� 1HEHQZLUNXQJHQ�

.ULEEHOQ XQG�.RQ]HQWUDWLRQVVFKZlFKH ]HLJWH�]ZDU�HLQHQ�VLJQLILNDQWHQ�8QWHUVFKLHG�]ZLVFKHQ�GHQ�

6WLPXODWLRQVEHGLQJXQJHQ� �.ULEEHOQ�� &KL�4XDGUDW����  � ����� S  � � ������ Q  ����

.RQ]HQWUDWLRQVVFKZlFKH� &KL�4XDGUDW���� �������S  ��������Q  ������MHGRFK�KLHOW�GLH�6LJQLILNDQ]�

GHP�DQVFKOLH�HQG�GXUFKJHI�KUWHQ�SRVW�KRF�7HVW �'XQQ�%RQIHUURQL�7HVWV� QLFKW�VWDQG��EHL�EHLGHQ�

1HEHQZLUNXQJHQ�� DOOH� ]V� �� ��� DOOH� SVDQJHSDVVW !� ������ 'LHVHQ� (UJHEQLVVHQ� ]XIROJH� ZDUHQ� GLH�

,QWHQVLWlWHQ� GHU� 1HEHQZLUNXQJHQ� ]ZLVFKHQ� GHQ� YHUVFKLHGHQHQ� W'&6�%HGLQJXQJ� QLFKW�

XQWHUVFKLHGOLFK�

7DEHOOH����W'&6�%HGLQJXQJHQ�XQG�,QWHQVLWlW�GHU�DQJHJHEHQHQ�1HEHQZLUNXQJHQ

1HEHQZLUNXQJ DQRGDO NDWKRGDO VKDP

.RSIVFKPHU]HQ ��������� ��������� ���������

1DFNHQVFKPHU]HQ ��������� ��������� ���������

6FKPHU]HQ�DXI�GHU�
.RSIKDXW

��������� ��� ����� ��� �����

.ULEEHOQ ��� ������ ���������� ����������

-XFNHQ ��� ������ ��������� ��� �����

%UHQQHQ ��������� ��������� ���������

+DXWU|WXQJ ��� ����� ��� ����� ��� �����

0�GLJNHLW ��� ����� ��������� ��� �����

.RQ]HQWUDWLRQV�
VFKZlFKH

��������� ��� ����� ���������

$NXWH�6WLPPXQJV�
VFKZDQNXQJHQ

��������� ��� ����� ��� �����

/HJHQGH� 0LWWHOZHUWH� �6WDQGDUGDEZHLFKXQJ�� GHU� ,QWHQVLWlW� GHU�ZDKUJHQRPPHQHQ�1HEHQZLUNXQJHQ�� GLH� GLH�
3UREDQGHQ�QDFK�MHGHU�([SHULPHQWDOVLW]XQJ�HLQHU�YLHUVWHOOLJHQ�6NDOD�YRQ���� ÄJDU�QLFKW³�ELV���� ÄVWDUN³�]XRUGQHQ�
PXVVWHQ�



��

͵Ǥ͵ǤͶ �����������

'LH�$XVZHUWXQJ�GHU� VXEMHNWLYHQ�(LQVFKlW]XQJ�GHU�3UREDQGHQ� LP�+LQEOLFN�DXI�GLH� DSSOL]LHUWHQ�

W'&6�%HGLQJXQJHQ� GHU� GUHL� 6LW]XQJHQ� ]HLJWH�� GDVV� YRQ� GHQ� MHZHLOV� ��� (LQVFKlW]XQJHQ� ����

9HUVXFKVSHUVRQHQ� [� �� 6LW]XQJHQ�� OHGLJOLFK� ��� ULFKWLJ� ZDUHQ� ������ ���� $EELOGXQJ� ��

YHUDQVFKDXOLFKW��GDVV�EHL�GHQ����6LW]XQJHQ�PLW�DQRGDOHU�6WLPXODWLRQ�GLH�3UREDQGHQ�QHXQ�0DO�GLH�

6WLPXODWLRQVDUW� ULFKWLJ� HLQVFKlW]HQ� NRQQWHQ�� %HL� NDWKRGDOHU� W'&6� ODJHQ� GLH�9HUVXFKVSHUVRQHQ�

VLHEHQ� 0DO� PLW� LKUHU� (LQVFKlW]XQJ� ULFKWLJ�� $FKW� GHU� 9HUVXFKVSHUVRQHQ� NRQQWHQ� GLH� VKDP�

6WLPXODWLRQ� DOV� VROFKH� HUNHQQHQ�� 'HPHQWVSUHFKHQG� NRQQWHQ� GLH� ([SHULPHQWDOWHLOQHKPHU� GLH�

W'&6�%HGLQJXQJHQ� PLW� QXU� ��� ��� ����� �� XQG� ����� �� I�U� GLH� DQRGDOH�� NDWKRGDOH� XQG� VKDP�

6WLPXODWLRQ�ULFKWLJ�HLQVFKlW]HQ��'LHVH�=DKOHQ�OLHJHQ�LP�%HUHLFK�GHU�5DWHZDKUVFKHLQOLFKNHLW�������

���� VR� GDVV� GLH� 9HUEOLQGXQJ� DOV� HUIROJUHLFK� ]X� ZHUWHQ� LVW�� =XVlW]OLFK� ZXUGH� JHSU�IW�� RE� GLH�

6WLPXODWLRQVEHGLQJXQJ� HLQHQ� (LQIOXVV� DXI� GLH�$Q]DKO� GHU� ULFKWLJHQ� (LQVFKlW]XQJHQ� KDWWH��'DV�

ELQlU� ORJLVWLVFK� JHPLVFKWH�0RGHOO� ]HLJWH� NHLQHQ� VLJQLILNDQWHQ�(IIHNW� GHV� IHVWHQ�)DNWRUV� W'&6�

%HGLQJXQJ DXI�GLH�6WLPXODWLRQVHLQVFKlW]XQJ��ULFKWLJ�YHUVXV�IDOVFK� �&KL�4XDGUDW���� �������S  �

������Q  ������)�U�GLH�6FKlW]XQJ�GHU�0RGHOOJ�WH�ZXUGH�GLH�/RJ�/LNHOLKRRG �//��GHV�EHVFKULHEHQHQ�

5HJUHVVLRQVPRGHOOV�PLW����PXOWLSOL]LHUW�����//� ����������XQG�DQVFKOLH�HQG�PLW�GHP����//�:HUWHV�

HLQHV�VRJHQDQQWHQ�%DVLVPRGHOOV ����//� ����������&KL�4XDGUDW���� ������S  �������YHUJOLFKHQ��

GDV�DOV�IHVWHQ�)DNWRU�OHGLJOLFK�6LW]XQJ�EHLQKDOWHWH �G�K��GLH�W'&6�%HGLQJXQJ�ZXUGH�YRQ�GLHVHP�

0RGHOO� QLFKW� HUIDVVW��� +LHUGXUFK� NRQQWH� HUQHXW� QDFKJHZLHVHQ� ZHUGHQ�� GDVV� GLH�

:DKUVFKHLQOLFKNHLW�� GDVV� GLH� 6WLPXODWLRQVEHGLQJXQJ� GXUFK� GLH� 3UREDQGHQ� ULFKWLJ� HLQJHVFKlW]W�

ZLUG�� QLFKW� GXUFK� GHQ�)DNWRU� W'&6�%HGLQJXQJ EHHLQIOXVVW�ZXUGH� �/LNHOLKRRG�4XRWLHQWHQ�7HVW��

&KL�4XDGUDW���� ������S� �������



��

$EELOGXQJ� ��� 6WLPXODWLRQVHLQVFKlW]XQJ�� 'DUJHVWHOOW� LVW� GLH� $Q]DKO� GHU� ULFKWLJHQ� YHUVXV� GHU� IDOVFKHQ
(LQVFKlW]XQJHQ�GHU�W'&6�%HGLQJXQJHQ��DQRGDO��NDWKRGDO��VKDP��GHU�GUHL�6LW]XQJHQ�GXUFK�GLH�3UREDQGHQ�

=XVDPPHQIDVVHQG� ]HLJHQ� GLH� (UJHEQLVVH� GHU� QHXURSV\FKRORJLVFKHQ� 7HVWEDWWHULH� XQG� GHU�

)UDJHE|JHQ��GDVV�HV�NHLQH�VLJQLILNDQWHQ�8QWHUVFKLHGH�GHU�,QWHUYHQWLRQVJUXSSHQ��DQRGDO��NDWKRGDO��

VKDP�� LP� ,QQHUVXEMHNWYHUJOHLFK� LQ� +LQEOLFN� DXI� GHQ� DIIHNWLYHQ� =XVWDQG�� GLH� .XU]]HLW� XQG�

$UEHLWVJHGlFKWQLVOHLVWXQJ�� GLH� DQJHJHEHQHQ� ,QWHQVLWlWHQ� GHU� 1HEHQZLUNXQJHQ� RGHU� GLH�

9HUEOLQGXQJ�JDE��)ROJOLFK� LVW�HLQH�%HHLQIOXVVXQJ�GHU�6WLPXODWLRQVHIIHNWH�GXUFK�GLHVH�)DNWRUHQ

XQZDKUVFKHLQOLFK�

͵ǤͶ ����������������

'D� GLH� 3UREDQGHQ� DQ� GUHL� DXIHLQDQGHUIROJHQGHQ� 6LW]XQJHQ� WHLOJHQRPPHQ� KDEHQ�� N|QQWH� GLH�

PHKUPDOLJH� %HDUEHLWXQJ� GHV� $XIJDEHQZHFKVHOSDUDGLJPDV� ]X� HLQHP� 7UDLQLQJVHIIHNW� JHI�KUW�

KDEHQ� 8P� GLHVH� +\SRWKHVH� ]X� SU�IHQ�� ZXUGHQ� GLH� /HLVWXQJHQ GHU� YHUVFKLHGHQHQ� 6LW]XQJHQ�

DQDO\VLHUW�XQG�PLWHLQDQGHU�YHUJOLFKHQ��'D�GHU�)RNXV�EHL�GHQ�IROJHQGHQ�$XVZHUWXQJHQ�HLQHUVHLWV�

DXI�GHU�8QWHUVXFKXQJ�HLQHV�SRWHQ]LHOOHQ�hEXQJVHIIHNWV�XQG�VRPLW�DXI�GHU�/HLVWXQJVHQWZLFNOXQJ�

GHU�5HDNWLRQV]HLWHQ�XQG�GHU�)HKOHUUDWH�YRQ�GHU� HUVWHQ�]XU� OHW]WHQ�6LW]XQJ�XQG�DQGHUHUVHLWV� DXI�

GHVVHQ�$XVZLUNXQJHQ�DXI�GLH�6WLPXODWLRQVHIIHNWH�ODJ��LQWHUHVVLHUWHQ�QXU�$QDO\VHQ�PLW�%HWHLOLJXQJ�

GHU�)DNWRUHQ�6LW]XQJ XQG�W'&6�%HGLQJXQJ��

͵ǤͶǤͳ �������������

'LH�$129$50 ]HLJWH�HLQHQ�VLJQLILNDQWHQ�+DXSWHIIHNW�GHV�)DNWRUV 6LW]XQJ �)�������� ��������S ��

�����SDUWLHOOHV Șð  ��������'LHVHU�ZDU�GDUDXI�]XU�FN]XI�KUHQ��GDVV�GLH�PLWWOHUHQ�5HDNWLRQV]HLWHQ

�
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��

EHL�GHU�HUVWHQ �P  ���������6'� ���������YHUJOLFKHQ�PLW�GHU�]ZHLWHQ��P� ���������6'  ��������

XQG� GULWWHQ 6LW]XQJ �P  ��������� 6'� � �������� VLJQLILNDQW� ODQJVDPHU ZDUHQ �SV �� �������'HU�

9HUJOHLFK� GHU� ]ZHLWHQ� XQG� GULWWHQ� 6LW]XQJ� YHUIHKOWH� NQDSS� GLH� 6LJQLILNDQ]� �S� ! ������� � 'LH�

,QWHUDNWLRQ�6LW]XQJ [�$XIJDEHQW\S ZDU�VLJQLILNDQW �)�������������� ���������S���������SDUWLHOOHV�Șð

 �������*UHHQKRXVH�*HLVVHU�NRUULJLHUW���+LHUEHL�ZXUGH�GLH�JU|�WH�/HLVWXQJVYHUEHVVHUXQJ�EHL�GHP�

9HUJOHLFK�GHU�HUVWHQ�XQG�GHU�OHW]WHQ�6LW]XQJ�EHL�GHQ�$XIJDEHQZHFKVHO� �P� �����PV��JHIROJW�YRQ�

GHQ� $XIJDEHQZLHGHUKROXQJVGXUFKJlQJHQ� �P�  � ���� PV�� IHVWJHVWHOOW�� 'LH� JHULQJVWH

/HLVWXQJVHQWZLFNOXQJ� ]HLJWH� VLFK� EHL� GHQ� (LQ]HODXIJDEHQ� �P�  � ���PV��� 'LH�:HFKVHOZLUNXQJ�

W'&6�%HGLQJXQJ [� 6LW]XQJ �)��� ���  ������ S  ������ SDUWLHOOHV� Șð  � ����� ZXUGH HEHQIDOOV

VLJQLILNDQW� 'LHVHU�,QWHUDNWLRQVHIIHNW�ZXUGH�QDFKIROJHQG�DQKDQG�VHSDUDWHU�$QDO\VHQ GHU�HLQ]HOQHQ�

6LW]XQJHQ�JHQDXHU�H[SORULHUW��$EELOGXQJ��� YHUDQVFKDXOLFKW�GLH�/HLVWXQJHQ�GHU�HUVWHQ��]ZHLWHQ�XQG�

GULWWHQ�6LW]XQJ�EHL�GHU�%HDUEHLWXQJ�GHV�$XIJDEHQZHFKVHOSDUDGLJPDV�

$EELOGXQJ� ���� /HLVWXQJVHQWZLFNOXQJ� GHU� 5HDNWLRQV]HLWHQ� LP� 9HUODXI� GHU� 6LW]XQJHQ�� 'DUJHVWHOOW� VLQG� GLH�
0LWWHOZHUWH� �� �� 6(� NRUUHNWHU� 'XUFKJlQJH� GHU� (LQ]HODXIJDEH�� GHU� $XIJDEHQZLHGHUKROXQJ� XQG� GHV�
$XIJDEHQZHFKVHOV�EHL�GHU�%HDUEHLWXQJ�GHV�$XIJDEHQZHFKVHOSDUDGLJPDV�GHU�HUVWHQ��]ZHLWHQ�XQG�GULWWHQ�6LW]XQJ�

(UJHEQLVVH�GHU�HUVWHQ�6LW]XQJ

)�U� GLH�3U�IXQJ�� RE� GHP� VLJQLILNDQWHQ� ,QWHUDNWLRQVHIIHNW� W'&6�%HGLQJXQJ [�$XIJDEHQW\S�HLQH�

VWLPXODWLRQV�LQGX]LHUWH�0RGXODWLRQ�GHU�0L[NRVWHQ�XQG���RGHU�GHU�:HFKVHONRVWHQ�]XJUXQGH� ODJ��

ZXUGHQ� MHZHLOV� GUHL� $129$V50 DXI� GHP� )DNWRU� $XIJDEHQW\S� � �(LQ]HODXIJDEH��

:LHGHUKROXQJVDXIJDEH�� VRZLH� DXI� GHP� )DNWRU� $XIJDEHQW\S� � �:LHGHUKROXQJVDXIJDEH��

:HFKVHODXIJDEH��EHUHFKQHW��+LHUEHL�ZXUGHQ�GLH�YHUVFKLHGHQHQ�W'&6�%HGLQJXQJHQ �DQRGDO�YHUVXV�

VKDP��DQRGDO�YHUVXV�NDWKRGDO��NDWKRGDO�YHUVXV�VKDP� PLWHLQDQGHU�YHUJOLFKHQ�
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��

0L[NRVWHQ

'LH� (UJHEQLVVH� GHU� $129$V50 DXI GHP� )DNWRU $XIJDEHQW\S �� �:LHGHUKROXQJVDXIJDEH��

:HFKVHODXIJDEH� ]HLJWHQ� HLQHQ� VLJQLILNDQWHQ�+DXSWHIIHNW� I�U� GLH� W'&6�%HGLQJXQJ �)���� ����  �

������S� �������SDUWLHOOHV Șð� ��������GLH�5HDNWLRQV]HLWHQ�GHU�:LHGHUKROXQJVGXUFKJlQJH�ZDU�EHL�

DW'&6� ODQJVDPHU�� DOV�EHL� VKDP� W'&6� �S� � �������'HU�9HUJOHLFK�GHU�(LQ]HODXIJDEHQ ZDU�QLFKW�

VLJQLILNDQW��S  ��������)ROJOLFK�± ZLH�DXFK�HLQH�XQLYDULDWH�$129$�DXI�GHP�)DNWRU 0L[NRVWHQ�

]HLJWH ± ZXUGHQ�GLH�0L[NRVWHQ�GXUFK�DQRGDOH��P� ��������PV��6'� ���������LP�9HUJOHLFK�]XU�

VKDP�6WLPXODWLRQ��P� ��������PV� 6'� ��������VLJQLILNDQW�HUK|KW��S  ��������%HL�GHP�9HUJOHLFK�

GHU� DQRGDOHQ� PLW� GHU� NDWKRGDOHQ� *OHLFKVWURPVWLPXODWLRQ� YHUIHKOWH GLH� ,QWHUDNWLRQ� W'&6�

%HGLQJXQJ [�$XIJDEHQW\S � NQDSS�GLH�6LJQLILNDQ]��)�������� �������S� �������SDUWLHOOHV Șð� ��������

'LH�SRVW�KRF�9HUJOHLFKH��/6'��]HLJWHQ��GDVV�GLH�5HDNWLRQV]HLWHQ�GHU�:LHGHUKROXQJVGXUFKJlQJH�

EHL� DW'&6�PDUJLQDO� VLJQLILNDQW� ODQJVDPHU�ZDUHQ DOV� EHL FW'&6� �S� � �������'HU�9HUJOHLFK�GHU�

(LQ]HODXIJDEHQ�ZDU�QLFKW�VLJQLILNDQW��S !��������'LH�XQLYDULDWH�$129$�DXI�GHP�)DNWRU�0L[NRVWHQ

]HLJWH�� GDVV� GLH� 0L[NRVWHQ� GXUFK� DQRGDOH� �P�  � ������ PV� 6'�  � �������� LP� 9HUJOHLFK� ]XU�

NDWKRGDOHQ�6WLPXODWLRQ��P� ������� PV��6'� ���������PDUJLQDO�VLJQLILNDQW�HUK|KW�ZXUGHQ��S  �

������ 'HU�9HUJOHLFK�GHU�NDWKRGDOHQ XQG�GHU� VKDP� W'&6�]HLJWH�NHLQHQ�+DXSWHIIHNW� GHU W'&6�

%HGLQJXQJ RGHU�GHU ,QWHUDNWLRQ�W'&6�%HGLQJXQJ [�$XIJDEHQW\S � �)��� ����� ���� S  ��������

'LH�(UJHEQLVVH�GHU�GDUJHERWHQHQ�$UEHLW�OLHIHUWHQ�VRPLW�(YLGHQ]��GDVV�DQRGDOH�W'&6�0L[NRVWHQ�

VLJQLILNDQW� �YHUVXV VKDP� W'&6��EH]LHKXQJVZHLVH�PDUJLQDO� VLJQLILNDQW� �YHUVXV�NDWKRGDOH� W'&6��

HUK|KW��VLHKH�$EELOGXQJ��� XQG�$EELOGXQJ�����

:HFKVHONRVWHQ

'LH� (UJHEQLVVH� GHU� $129$V50 DXI GHP� )DNWRU $XIJDEHQW\S �� �:LHGHUKROXQJVDXIJDEH��

:HFKVHODXIJDEH�� ]HLJWH� JHULQJI�JLJH� 8QWHUVFKLHGH ]ZLVFKHQ� GHQ� YHUVFKLHGHQHQ�

6WLPXODWLRQVEHGLQJXQJHQ��'LH�:HFKVHONRVWHQ�ZDUHQ�EHL�DQRGDOHU�W'&6�K|KHU��P� ��������PV��

6'� ����������DOV�EHL�NDWKRGDOHU��P� ��������PV� 6'� ���������RGHU�VKDP 6WLPXODWLRQ��P� �������

PV��6'� ��������� VLHKH�$EELOGXQJ������'HQQRFK�HUUHLFKWH NHLQH�GHU�SDDUZHLVHQ�9HUJOHLFKH�GHU�

YHUVFKLHGHQHQ�W'&6�%HGLQJXQJHQ �DQRGDO�YHUVXV�VKDP��DQRGDO�YHUVXV�NDWKRGDO��NDWKRGDO�YHUVXV�

VKDP��VWDWLVWLVFKH�6LJQLILNDQ]��)V����������������SV !��������'HPHQWVSUHFKHQG�WUDW�EHL�GHU�HUVWHQ�

6LW]XQJ�NHLQ�W'&6�LQGX]LHUWHU�(LQIOXVV�DXI�GLH�:HFKVHONRVWHQ�DXI��



��

$EELOGXQJ� ��� 5HDNWLRQV]HLWHQ� GHV� $XIJDEHQZHFKVHOSDUDGLJPDV� GHU� HUVWHQ� 6LW]XQJ�� 'DUJHVWHOOW� VLQG� GLH�
0LWWHOZHUWH� �� �� 6(� NRUUHNWHU� 'XUFKJlQJH� GHU� (LQ]HODXIJDEH�� GHU� $XIJDEHQZLHGHUKROXQJ� XQG� GHV�
$XIJDEHQZHFKVHOV� EHL� GHU� %HDUEHLWXQJ� GHV� $XIJDEHQZHFKVHOSDUDGLJPDV� GHU� YHUVFKLHGHQHQ� W'&6�
%HGLQJXQJHQ�

$EELOGXQJ����0L[� XQG�:HFKVHONRVWHQ�GHU�YHUVFKLHGHQHQ�W'&6�%HGLQJXQJHQ�GHU�HUVWHQ�6LW]XQJ��'DUJHVWHOOW�
VLQG� GLH� 0LWWHOZHUWH� �� �� 6(� GHU� 5HDNWLRQV]HLWHQ� NRUUHNWHU� 'XUFKJlQJH� EHL� GHU� %HDUEHLWXQJ� GHV�
$XIJDEHQZHFKVHOSDUDGLJPDV�
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��

(UJHEQLVVH�GHU�]ZHLWHQ�XQG�GULWWHQ�6LW]XQJ

'LH�W'&6�%HGLQJXQJ ]HLJWH�EHL�GHU�]ZHLWHQ�XQG�GULWWHQ�6LW]XQJ�NHLQHQ�VLJQLILNDQWHQ�(IIHNW��ZHGHU�

DOV�+DXSWHIIHNW� �)V���� ������������S!� ������� QRFK� LQ� ,QWHUDNWLRQ�PLW� GHP�$XIJDEHQW\S� �]ZHLWH�

6LW]XQJ� )�������������� ������S  �������GULWWH�6LW]XQJ��)�������������� �������S  �������MHZHLOV�

*UHHQKRXVH�*HLVVHU�NRUULJLHUW���

͵ǤͶǤʹ 	����������

'D� JHPl�� GHV� /HYHQH�7HVWV� EHL�PHKUHUHQ�9DULDEOHQ� HLQH�9HUOHW]XQJ� GHU�9DULDQ]KRPRJHQLWlW�

YRUODJ��(LQ]HODXIJDEHQ�GHU�]ZHLWHQ�XQG�GULWWHQ�6LW]XQJ� SV���������:LHGHUKROXQJVGXUFKJDQJ�GHU�

]ZHLWHQ� 6LW]XQJ�� S  � ������ :HFKVHOGXUFKJDQJ� GHU� GULWWHQ� 6LW]XQJ� S  � ������ ZXUGH� EHL� GHQ�

QDFKIROJHQGHQ�$QDO\VHQ JHPl��(PSIHKOXQJHQ�GDV�6LJQLILNDQ]QLYHDX�EHL�S  ������DQJHVHW]W �%�KO�

������

'LH�$129$50 ]HLJWH�HLQHQ�VLJQLILNDQWHQ�+DXSWHIIHNW�GHV�)DNWRUV 6LW]XQJ �)�������  ����� S ��

������SDUWLHOOHV�Șð  ��������%HL�GHQ�SDDUZHLVHQ�9HUJOHLFKHQ�GHU�YHUVFKLHGHQHQ�6LW]XQJHQ�ZXUGHQ�

EHL�HLQHP�6LJQLILNDQ]QLYHDX�YRQ�S  ������]ZDU�NHLQH�VLJQLILNDQWHQ�(IIHNWH�IHVWJHVWHOOW��DOOH�SV�!�

�������WURW]GHP�YHUULQJHUWH�VLFK�GLH�PLWWOHUH�)HKOHUUDWH YRQ�GHU�HUVWHQ��P  ������� 6'� �������]XU�

]ZHLWHQ��P  �������� 6'� �������XQG�GULWWHQ 6LW]XQJ��P� ����� ���6'  ������ VLHKH�$EELOGXQJ������

'LH� ,QWHUDNWLRQ�6LW]XQJ [�$XIJDEHQW\S �)������� �������  � ������ �S  � ����� SDUWLHOOHV� Șð  � ������

*UHHQKRXVH�*HLVVHU�NRUULJLHUW� ZDU VLJQLILNDQW��KLHOW�MHGRFK�GHU�.RUUHNWXU�GHV�6LJQLILNDQ]QLYHDXV�

DXI� S  � ����� QLFKW� VWDQG� 'HU� 9HUJOHLFK� GHU� HUVWHQ� XQG� GHU� OHW]WHQ� 6LW]XQJ� ]HLJWH� GLH� JU|�WH�

/HLVWXQJVYHUEHVVHUXQJ� EHL� GHQ� $XIJDEHQZHFKVHOGXUFKJlQJHQ� �P�  � ���� ���� JHIROJW� YRQ� GHQ�

(LQ]HODXIJDEHQ �P  � ����� ���� 'LH� JHULQJVWH� /HLVWXQJVHQWZLFNOXQJ� ]HLJWH� VLFK� EHL� GHQ�

$XIJDEHQZLHGHUKROXQJVGXUFKJlQJHQ� �P�  � ����� ��� 'LH $129$50 ]HLJWH� ZHGHU� HLQHQ�

+DXSWHIIHNW� GHU� W'&6�%HGLQJXQJ �)���� ����  � �����S  � ������� QRFK� ,QWHUDNWLRQVHIIHNWH PLW� GHU�

6LW]XQJ �)��� ���  �����S� � ������RGHU�PLW�GHP $XIJDEHQW\S �)�������������� �������S  � ������

*UHHQKRXVH�*HLVVHU�NRUULJLHUW��



��

$EELOGXQJ���� /HLVWXQJVHQWZLFNOXQJ�GHU�)HKOHUUDWH�LP�9HUODXI�GHU�6LW]XQJHQ��'DUJHVWHOOW�VLQG�GLH�0LWWHOZHUWH�
�� �� 6(� GHU )HKOHUUDWH GHU� (LQ]HODXIJDEH�� GHU� $XIJDEHQZLHGHUKROXQJ� XQG� GHV� $XIJDEHQZHFKVHOV� EHL� GHU�
%HDUEHLWXQJ�GHV�$XIJDEHQZHFKVHOSDUDGLJPDV�GHU�HUVWHQ��]ZHLWHQ�XQG�GULWWHQ�6LW]XQJ�

=XVDPPHQIDVVHQG� HUJDE� GHU�9HUJOHLFK� GHU� 6WLPXODWLRQVJUXSSHQ� LQ� GHU� HUVWHQ� H[SHULPHQWHOOHQ�

6LW]XQJ�K|KHUH�5HDNWLRQV]HLWHQ�EHL�DQRGDOHU�LP�9HUJOHLFK�]X�NDWKRGDOHU�XQG�VKDP�W'&6��'LHVHU�

8QWHUVFKLHG� ZXUGH� YRU� DOOHP� LQ� GHQ� 0L[NRVWHQ �/HLVWXQJ� GHU� :LHGHUKROXQJV� YHUVXV�

(LQ]HOGXUFKJlQJH� GHU� $XIJDEH� GHXWOLFK� 'LH� :HFKVHONRVWHQ� �/HLVWXQJ� GHU� :HFKVHO� YHUVXV�

:LHGHUKROXQJVGXUFKJlQJH�� ZDUHQ� ]ZLVFKHQ� GHQ� 6WLPXODWLRQVJUXSSHQ� QLFKW� VLJQLILNDQW�

YHUVFKLHGHQ�

͵ǤͶǤ͵ �������������������� ��������������������������� ������������������

8P�DXVVFKOLH�HQ�]X�N|QQHQ��GDVV�GLH�DW'&6�LQGX]LHUWH�/HLVWXQJVPRGXODWLRQ�DXI JHQHUHOOH�

8QWHUVFKLHGH�GHU�,QWHUYHQWLRQVJUXSSHQ�GHU�HUVWHQ�6LW]XQJ�EHUXKWHQ��ZXUGHQ�GLHVH�QDFKIROJHQG�

DQKDQG�HLQHU�5HLKH�YRQ�=ZLVFKHQVXEMHNWDQDO\VHQ�PLWHLQDQGHU�YHUJOLFKHQ��(LQH�

6WLFKSUREHQEHVFKUHLEXQJ�GHU�GUHL�YHUVFKLHGHQHQ�,QWHUYHQWLRQVJUXSSHQ��*UXSSH��  �DQRGDO��

*UXSSH��� �NDWKRGDO��*UXSSH��� �VKDP��MHZHLOV�Q  ������GLH�EHL�GHU�$QDO\VH�GHU�HUVWHQ�6LW]XQJ�

HQWVWDQGHQ�VLQG��LVW�7DEHOOH���]X�HQWQHKPHQ�
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��

7DEHOOH����6WLFKSUREHQEHVFKUHLEXQJ�GHU�GUHL�,QWHUYHQWLRQVJUXSSHQ

,QWHUYHQWLRQV�
JUXSSH

,QWHUYHQWLRQ *HVFKOHFKW $OWHU�
�-DKUH�

$XVELOGXQJV]HLW�
�-DKUH�

2OGILHOG�
�3UR]HQW�

� DQRGDO � Z���� P ������ ������ �����������

� NDWKRGDO � Z���� P ������ ������ �����������

� VKDP � Z���� P ������ ������ ���������

/HJHQGH�� P� �PlQQOLFK�� Z �ZHLEOLFK�� GDUJHVWHOOW� VLQG�0LWWZHOZHUWH� �6WDQGDUGDEZHLFKXQJHQ��� 2OGILHOG�  �
(GLQEXUJK� +lQGLJNHLWVLQYHQWDU� �2OGILHOG� ������� $XVELOGXQJV]HLW�� $Q]DKO� GHU� -DKUH� PLW� IRUPDOHU� %LOGXQJ�
�6FKXOMDKUH���$XVELOGXQJV� XQG���RGHU�6WXGLXPVMDKUH��

'LH�$QDO\VHQ�]HLJWHQ��GDVV�VLFK�GLH GUHL�,QWHUYHQWLRQVJUXSSHQ�VLFK�LQ�DOOHQ�&KDUDNWHULVWLND�QLFKW�

XQWHUVFKHLGHQ��*HVFKOHFKWHUYHUWHLOXQJ��H[DNWH�7HVW�QDFK�)LVKHU��S  �������+lQGLJNHLW��+�7HVW�QDFK�

.UXVNDO�XQG�:DOOLV��&KL�4XDGUDW���� ������ S  ������� $Q]DKO�GHU�-DKUH�PLW�IRUPDOHU�%LOGXQJ��

$129$��)��� ���� ������S  �������Ä$XIPHUNVDPNHLWV�%HODVWXQJV�7HVWV³��$129$��)V��� ������

��� DOOH� SV !� ������ Ä=DKOHQQDFKVSUHFKHQ³�� $129$��)V���� ���� �� ����� DOOH� SV !� ����� =XGHP�

XQWHUVFKLHGHQ�VLFK�GLH�YHUVFKLHGHQHQ�W'&6�%HGLQJXQJHQ�QLFKW�KLQVLFKWOLFK�LKUHU�$XVZLUNXQJHQ�

DXI�GLH�6WLPPXQJ�XQG�GHQ�HU]HXJWHQ�1HEHQZLUNXQJHQ� (LQH�$129$50 ]HLJWH�I�U�GLH�SRVLWLYH���

QHJDWLYH�$IIHNWVNDOD�GHV�9$06�)UDJHERJHQV�ZHGHU�HLQHQ�+DXSWHIIHNW�GHU�,QWHUYHQWLRQVJUXSSH

QRFK�,QWHUDNWLRQVHIIHNWH�GHV�)DNWRUV�PLW�GHU�=HLW �)V��� �����������SV�!������ ��)V��� ����� ������SV�

!� ������ 'LHVHOEH� $QDO\VH� ]HLJWH� EHL� GHU� SRVLWLYHQ� �� QHJDWLYHQ� $IIHNWVNDOD� GHV� 3$1$6�

)UDJHERJHQV�NHLQHQ VLJQLILNDQWHQ�+DXSWHIIHNW�GHU�,QWHUYHQWLRQVJUXSSH��DOOH�SV !�������RGHU�GHU�

,QWHUDNWLRQ ,QWHUYHQWLRQVJUXSSH�[�=HLW �)V��� �����������SV�!��������)V��� ������������SV�!�������

'LH� ,QWHQVLWlW� GHU� 1HEHQZLUNXQJHQ� ZDU� EHL� GHQ� YHUVFKLHGHQHQ� W'&6�%HGLQJXQJHQ� QLFKW�

XQWHUVFKLHGOLFK��+�7HVW�QDFK�.UXVNDO�XQG�:DOOLV��DOOH�&KL�4XDGUDWH������������DOOH�SV�!��������(V�

JDE�NHLQHQ VLJQLILNDQWHQ�8QWHUVFKLHG KLQVLFKWOLFK�GHU�+lXILJNHLW�GHU�ULFKWLJHQ�(LQVFKlW]XQJ�GHU�

W'&6�%HGLQJXQJHQ��H[DNWHU�7HVW�QDFK�)LVKHU��S !��������6RPLW�NDQQ�HLQH�9HU]HUUXQJ�GXUFK�HLQH�

SV\FKRORJLVFKH�%HHLQIOXVVXQJ�DXIJUXQG�GHU�HUIROJUHLFKHQ�9HUEOLQGXQJ�DXVJHVFKORVVHQ�ZHUGHQ�



��

Ͷ ����������

'LH�YRUOLHJHQGH�6WXGLH�LVW�QDFK�.HQQWQLVVWDQG�GHU�$XWRULQ�GLH�HUVWH�6WXGLH�LQ�GHU�/LWHUDWXU��GLH�GHQ�

(LQIOXVV�GHU�RQOLQH�W'&6 �EHU�GHU�OLQNHQ�,)-��HLQHP�$UHDO�LP�SRVWHULRUHQ $QWHLO�GHV�GO3)&��DXI�

H[HNXWLYH� )XQNWLRQHQ� DQKDQG� GHV� $XIJDEHQZHFKVHOSDUDGLJPDV� XQWHUVXFKW� KDW�� :lKUHQG� GHU�

$XIJDEHQGXUFKI�KUXQJ� ZXUGH� GLH� QHXURQDOH� ([]LWDELOLWlW� GHU� ,)-� LP� 5DKPHQ� YRQ� GUHL�

DXIHLQDQGHUIROJHQGHQ�6LW]XQJHQ�PLWWHOV�DQRGDOHU��NDWKRGDOHU�XQG�VKDP�W'&6�PRGXOLHUW�XQG�GLH�

$XVZLUNXQJHQ� DXI� GLH� 3HUIRUPDQFH� �5HDNWLRQV]HLWHQ� XQG� )HKOHUUDWH�� HUKREHQ�� $QKDQG� HLQHU�

9HUlQGHUXQJ� GHU� 0L[� �/HLVWXQJ� GHU� :LHGHUKROXQJV� YHUVXV� (LQ]HOGXUFKJlQJH�� XQG�

:HFKVHONRVWHQ �/HLVWXQJ�GHU�:HFKVHO� YHUVXV�:LHGHUKROXQJVGXUFKJlQJH� NRQQWHQ�5�FNVFKO�VVH�

DXI� VWLPXODWLRQV�LQGX]LHUWH� (IIHNWH� DXI� GLH� H[HNXWLYH� $UEHLWVJHGlFKWQLV� XQG�

$XIJDEHQZHFKVHOOHLVWXQJ�JH]RJHQ�ZHUGHQ��'LH�$UEHLW� OLHIHUW� VRPLW�HLQHQ�ZLFKWLJHQ�%HLWUDJ�]X�

GHP� EHVVHUHQ� 9HUVWlQGQLV� H[HNXWLYHU� )XQNWLRQHQ� GHV� OLQNHQ� SUlIURQWDOHQ� .RUWH[�� ZDV� XQWHU�

DQGHUHP� *UXQGODJH� I�U� HLQH� NOLQLVFKH� 9HUZHQGXQJ� GHU� W'&6� EHL� 3HUVRQHQ� PLW� H[HNXWLYHQ�

'\VIXQNWLRQHQ�GDUVWHOOW��

ͶǤͳ �������������������

'LH (UJHEQLVVH� ]HLJHQ�� GDVV� NHLQ� LQWUD�LQGLYLGXHOOHU� 8QWHUVFKLHG� ]ZLVFKHQ� GHQ�

6WLPXODWLRQVEHGLQJXQJHQ� LP� 5DKPHQ� DOOHU� 6LW]XQJHQ� DXIWUDW�� $QKDQG� GHU� $QDO\VHQ� GHU

QHXURSV\FKRORJLVFKHQ 7HVWEDWWHULH� XQG� GHU� )UDJHE|JHQ� NRQQWHQ� P|JOLFKH� (LQIO�VVH DXI� GLH�

6WLPXODWLRQVHIIHNWH� GHU� YHUVFKLHGHQHQ� W'&6�%HGLQJXQJHQ� GXUFK� GHQ� DIIHNWLYHQ� =XVWDQG�� GLH�

$UEHLWVJHGlFKWQLVOHLVWXQJ�� GLH�.RQ]HQWUDWLRQVIlKLJNHLW�� GLH� ,QWHQVLWlW� GHU�1HEHQZLUNXQJHQ�XQG�

GLH�6WLPXODWLRQVHLQVFKlW]XQJ�DXVJHVFKORVVHQ�ZHUGHQ� (LQH�H[SORUDWLYH�%HWUDFKWXQJ HUJDE�MHGRFK��

GDVV� GLH� PHKUPDOLJH� %HDUEHLWXQJ� GHV� $XIJDEHQZHFKVHOSDUDGLJPDV� �EHU� GLH� H[SHULPHQWHOOHQ�

6LW]XQJHQ� XQDEKlQJLJ� YRQ� GHU� 6WLPXODWLRQVEHGLQJXQJ� ]X� HLQHU�9HUEHVVHUXQJ� GHU� 3HUIRUPDQFH�

JHI�KUW�KDW��+LHUEHL�]HLJWH�VLFK�GHU�JU|�WH�%HQHILW�GHU�5HDNWLRQV]HLWHQ�EHL�GHQ�$XIJDEHQZHFKVHO�

JHIROJW� YRQ� GHQ� $XIJDEHQZLHGHUKROXQJVGXUFKJlQJHQ� 'HU� JHULQJVWH� /HUQHIIHNW� WUDW� EHL� GHQ�

(LQ]HODXIJDEHQ DXI�� 'LHV� OLHIHUW� +LQZHLVH�� GDVV� 7UDLQLQJ LQ� HLQHU� 5HGXNWLRQ� GHU� 0L[� XQG�

:HFKVHONRVWHQ� UHVXOWLHUWH XQG� IROJOLFK� ]X� HLQHU� 9HUEHVVHUXQJ� GHU� LQ� GDV�

$XIJDEHQZHFKVHOSDUDGLJPD�LQYROYLHUWHQ�H[HNXWLYH�)XQNWLRQHQ�JHI�KUW�KDW��%HUU\KLOO�XQG�+XJKHV�

������6WUREDFK�HW�DO���������2KQH�%HU�FNVLFKWLJXQJ�GLHVHV�hEXQJVHIIHNWHV�]HLJWH�GLH�*UXSSH��GLH�

LQ�GHU HUVWHQ�6LW]XQJ�ZlKUHQG�GHU�$XIJDEHQGXUFKI�KUXQJ�PLW� DW'&6� VWLPXOLHUW�ZXUGH�� K|KHUH�

0L[NRVWHQ��5HDNWLRQV]HLWHQ�GHU�:LHGHUKROXQJV� YHUVXV�(LQ]HOGXUFKJlQJH��LP�9HUJOHLFK�]X�GHQ�



��

3UREDQGHQ�� EHL� GHQHQ� FW'&6� RGHU� VKDP� W'&6 DSSOL]LHUW� ZXUGH�� 2EZRKO� GLH� +\SRWKHVH� GHU�

YRUOLHJHQGHQ� $UEHLW� LP� +LQEOLFN� DXI� HLQH� LQWUD�LQGLYLGXHOOH� 0RGXODWLRQ� GHU� 0L[� XQG�

:HFKVHONRVWHQ�GXUFK� W'&6�VRPLW�QLFKW�EHVWlWLJW�ZXUGH��JHEHQ�GLH�(UJHEQLVVH�$XIVFKOXVV��EHU�

HLQHQ�OHLVWXQJVVWHLJHUQGHQ�(IIHNW�DXI�H[HNXWLYH�)XQNWLRQHQ�VRZRKO�GXUFK�7UDLQLQJ�GHU�$XIJDEHQ�

GHV�3DUDGLJPDV�DOV�DXFK�GXUFK�DW'&6�GHU�OLQNHQ�,)-��ZRUDXI�LQ�GHQ�IROJHQGHQ�$EVFKQLWWHQ�QlKHU�

HLQJHJDQJHQ�ZLUG�

ͶǤʹ ��������������������Ǧ���������������������������������������������

%HL� %HWUDFKWXQJ� DOOHU� 6LW]XQJHQ� WUDW� LQ� GHU� YRUOLHJHQGHQ� 6WXGLH� LP� 9HUJOHLFK� ]XU�

3ODFHERVWLPXODWLRQ� ZHGHU� GXUFK� DW'&6� QRFK� GXUFK� FW'&6� HLQH� 9HUlQGHUXQJ� GHU�

$UEHLWVJHGlFKWQLV� XQG�$XIJDEHQZHFKVHOOHLVWXQJ DXI��'DV�(UJHEQLV�GHU�YRUOLHJHQGHQ�$UEHLW�GHFNW�

VLFK� PLW� GHQ (UJHEQLVVHQ DQGHUHU� 6WXGLHQ�� GLH� HEHQIDOOV� XQWHU� $QZHQGXQJ� HLQHV�

,QQHUVXEMHNWGHVLJQV�NHLQHQ�W'&6�LQGX]LHUWHQ�(IIHNW DXI�NRJQLWLYH�)XQNWLRQHQ�EHVFKULHEHQ�KDEHQ�

�*LOO� HW� DO�� ������/HLWH� HW� DO�� ������/RR�HW� DO�� ������3OHZQLD� HW� DO�� �������'LH� LQVJHVDPW�KRKH�

3XEOLNDWLRQVUDWH�DQ�W'&6�6WXGLHQ��EHL�GHQHQ NHLQH�9HUKDOWHQVHIIHNWH EHREDFKWHW ZXUGHQ� N|QQWH�

GDUDXI�]XU�FN]XI�KUHQ�VHLQ��GDVV�LQGLYLGXHOOH�8QWHUVFKLHGH�YRQ�3HUVRQHQ�]X�HLQHU�KRKHQ�9DULDQ]�

GHU�W'&6�(IIHNWHQ�I�KUHQ�N|QQHQ��%RJJLR�HW�DO��������&KDLHE�HW�DO��������1LHUDWVFKNHU�HW�DO��������

3OHZQLD�HW�DO���������(V�ZXUGH�XQWHU�DQGHUHP�IHVWJHVWHOOW��GDVV�GDV�$OWHU��%RJJLR�HW�DO������� XQG�

GDV� *HVFKOHFKW� �&KDLHE� HW� DO�� ����� GDV� $XIWUHWHQ�� GLH� $XVSUlJXQJ� XQG� GLH� 5LFKWXQJ� GHU�

6WLPXODWLRQVHIIHNWH�EHHLQIOXVVHQ��)HUQHU�VFKHLQHQ�JHQHWLVFKH�3RO\PRUSKLVPHQ�HLQH�HQWVFKHLGHQGH�

5ROOH�]X�VSLHOHQ��3OHZQLD�XQG�.ROOHJHQ������� NRQQWHQ�QDFKZHLVHQ��GDVV�W'&6�EHL�KRPR]\JRWHQ�

0HW�$OOHO��0HW�0HW��7UlJHUQ�GHV�(Q]\PV�&DWHFKRO�2�0HWK\OWUDQVIHUDVH��&207��LP�9HUJOHLFK�

]X�9DO�9DO� XQG�9DO�0HW�7UlJHUQ�]X�HLQHU�9HUVFKOHFKWHUXQJ�GHU NRJQLWLYHQ�)OH[LELOLWlW�I�KUW��'LH�

0RGXODWLRQ�GHU�6WLPXODWLRQVHIIHNWH�GXUFK�LQWHULQGLYLGXHOO�YDULLHUHQGH )DNWRUHQ�KDW�]XU�)ROJH��GDVV

EHL� 0LWWHOZHUWVYHUJOHLFKHQ ± ZLH� GHU� YRUOLHJHQGHQ� 6WXGLH ± VHOWHQ� $XVZLUNXQJHQ� GHU� W'&6�

DXIWUHWHQ�

'HQQRFK�OLHJHQ�DXFK�6WXGLHQ�YRU��GLH�LP�,QQHUVXEMHNWYHUJOHLFK�6WLPXODWLRQVHIIHNWH�DXI�NRJQLWLYH�

)XQNWLRQHQ�EHVFKULHEHQ�KDEHQ �+VX�HW�DO��������/HLWH�HW�DO��������6WRQH�XQG�7HVFKH�������6WUREDFK�

HW�DO��������7D\HE�XQG�/DYLGRU��������=XP�%HLVSLHO�XQWHUVXFKWHQ�6WRQH�XQG�7HVFKH��������GLH�

$XIPHUNVDPNHLWVVWHXHUXQJ� DQKDQG� HLQHU� NRJQLWLYHQ� $XIJDEH�� EHL� GHU� ÄJOREDOH³� %XFKVWDEHQ�

SUlVHQWLHUW�ZXUGHQ��GLH�VLFK�DXV�NOHLQHQ�ÄORNDOHQ³�%XFKVWDEHQ ]XVDPPHQVHW]WHQ��(V�]HLJWH�VLFK��

GDVV� W'&6� GLH� NRJQLWLYH� )lKLJNHLW� ]ZLVFKHQ� GHU JREDOHQ� XQG� GHU� ORNDOHQ .ODVVLIL]LHUXQJ ]X�
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ZHFKVHOQ EHHLQIOXVVWH��,P�*HJHQVDW]�]XU�YRUOLHJHQGHQ�6WXGLH�HUIROJWH�GLH�*OHLFKVWURPVWLPXODWLRQ�

EHL�GLHVHP�([SHULPHQW��EHU�GHP�OLQNHQ�SRVWHULRUHQ�SDULHWDOHQ�.RUWH[��$XV�GLHVHP�*UXQG�LVW�GLH�

9HUPXWXQJ� QDKHOLHJHQG�� GDVV� GLH� IHKOHQGH�0RGXODWLRQ� GHU�:HFKVHOSUR]HVVH� GHU� GDUJHERWHQHQ�

$UEHLW� DXFK� DXI� GDV� DEZHLFKHQGH� 6WLPXODWLRQVDUHDO� ]XU�FN]XI�KUHQ� VHLQ� N|QQWH�� (LQ� ZHLWHUHU�

(UNOlUXQJVDQVDW]��ZHVKDOE�GLH�GDUJHERWHQH�$UEHLW�NHLQH� LQWUD�LQGLYLGXHOOHQ�6WLPXODWLRQVHIIHNWH�

HU]LHOHQ�NRQQWH��EHOHXFKWHW�GLH�6WXGLH�YRQ�2KQ�XQG�.ROOHJHQ���������%HL�LKUHP�([SHULPHQW�ZXUGH�

GHU�OLQNH�O3)& ZlKUHQG�GHU�'XUFKI�KUXQJ�HLQHV�3DUDGLJPDV��GDV�GLH�$UEHLWVJHGlFKWQLVOHLVWXQJ�

HUIDVVW��VWLPXOLHUW� 1DFK��������XQG����0LQXWHQ�ZlKUHQG�VRZLH����0LQXWHQ�QDFK�%HHQGLJXQJ�GHU�

6WLPXODWLRQ�HUKREHQ�VLH�GLH�HUEUDFKWH�/HLVWXQJ��'LH�$XWRUHQ VWHOOWHQ�IHVW��GDVV�GLH�9HUEHVVHUXQJ�

GHU�3HUIRUPDQFH�SRVLWLY�PLW�GHU�6WLPXODWLRQVGDXHU�NRUUHOLHUWH��'DEHL�NRQQWH�HUVW�DE����PLQ�WLJHU�

DW'&6� HLQH� VLJQLILNDQW� �EHUOHJHQHUH� $UEHLWVJHGlFKWQLVOHLVWXQJ� LP� 9HUJOHLFK� ]XU� VKDP� W'&6�

EHREDFKWHW� ZHUGHQ�� GLH� VLFK� PLW� VWHLJHQGHU� 6WLPXODWLRQVGDXHU� ZHLWHU� YHUEHVVHUWH�� 'D� EHL� GHU�

GDUJHERWHQHQ� $UEHLW GLH� 'DXHU� GHU� 6WLPXODWLRQ� PD[LPDO� ��� 0LQXWHQ� EHWUXJ�� N|QQWH� GLHVH�

=HLWVSDQQH� JHPl�� GHQ� (UJHEQLVVHQ� YRQ� 2KQ� HW� DO�� ������ ]X� JHULQJ� JHZHVHQ� VHLQ�� XP�

9HUKDOWHQVHIIHNWH� KHUYRU]XUXIHQ� ,QWHUHVVDQW� LVW� DXFK� GLH� 7DWVDFKH�� GDVV� GLH� (IIHNWH� �EHU� GDV�

6WLPXODWLRQVHQGH� KLQDXV� DQKLHOWHQ�� 'HQ� =XVDPPHQKDQJ� GHV� =HLWSXQNWHV� GHU�

*OHLFKVWURPDSSOLNDWLRQ�XQG�GHQ�W'&6�(IIHNWHQ�OHJHQ�+VX�XQG�.ROOHJHQ������� GDU��%HL� LKUHP�

([SHULPHQW�I�KUWHQ�GLH�7HLOQHKPHU�HLQH�'RSSHODXIJDEH�LP�5DKPHQ�]ZHL�6LW]XQJHQ�LP�$EVWDQG�

YRQ� HLQHU� 6WXQGH� GXUFK�� 'LH� 6WLPXODWLRQ� HUIROJWH� I�U� ]HKQ� 0LQXWHQ� �EHU� GHP� OLQNHQ� O3)&

XQPLWWHOEDU�YRU�GHU�'XUFKI�KUXQJ�GHU�HUVWHQ�6LW]XQJ��7DWVlFKOLFK�KDWWH�DW'&6�OHGLJOLFK�EHL�GHU�

]ZHLWHQ�6LW]XQJ�OHLVWXQJVVWHLJHUQGH�(IIHNWH�DXI�GLH�NRJQLWLYH�/HLVWXQJ��]ZHL�$XIJDEHQ�VLPXOWDQ�

]X�EHDUEHLWHQ��'LH�7DWVDFKH��GDVV�QXU�YHU]|JHUWH�(IIHNWH�VKLIWLQJ�9RUJlQJH�PRGXOLHUHQ�N|QQHQ��

N|QQWH�XUVlFKOLFK�I�U�GHQ�IHKOHQGHQ�(LQIOXVV�GHU�$XIJDEHQZHFKVHOOHLVWXQJ�GXUFK�RQOLQH W'&6�EHL�

GHP� YRUOLHJHQGHQ� ([SHULPHQW� VHLQ�� *HJHQ� GLHVH� $QQDKPH� VSUHFKHQ� GLH� (UJHEQLVVH� GHU�

$XIJDEHQZHFKVHOVWXGLH�YRQ�/HLWH�HW�DO����������EHL�GHU�ELODWHUDOH RQOLQH W'&6 ]X�HLQHU�0RGXODWLRQ�

GHU� :HFKVHONRVWHQ� I�KUWH�� %HPHUNHQVZHUWHUZHLVH� lKQHOWH� GHUHQ� 6WLPXODWLRQVSURWRNROO�

KLQVLFKWOLFK�GHU�6WURPGLFKWH�XQG��GDXHU�VRZLH�GHP�6WLPXODWLRQVDUHDO�XQG�GHV�6WXGLHQGHVLJQV�LQ�

YLHOHQ�3XQNWHQ�GHP�GHU�GDUJHERWHQHQ�$UEHLW��VR�GDVV�GLH�$QQDKPH�QDKHOLHJW��GDVV�GLH�YHUZHQGHWH�

(OHNWURGHQPRQWDJH�XUVlFKOLFK� I�U�GLH�XQWHUVFKLHGOLFKHQ�(UJHEQLVVH�VHLQ�N|QQWH��'LHVHU�$VSHNW�

ZLUG�LP�9HUODXI�GHU�$UEHLW�QRFK XPIDVVHQG�GLVNXWLHUW�

:LH�HUVLFKWOLFK�ZLUG��VLQG�GLH�(UJHEQLVVH�NRJQLWLYHU�6WXGLHQ�VHKU KHWHURJHQ XQG�WHLOZHLVH�VRJDU�

JHJHQVlW]OLFK��'LHV�LVW�QHEHQ�GHU�LQWHULQGLYLGXHOO�XQWHUVFKLHGOLFKHQ�)DNWRUHQ�DXFK�GHP�JHVFKXOGHW��

GDVV�GLH�6WLPXODWLRQVSDUDPHWHU�XQG�±SURWRNROOH� ZLH�GLH HUOlXWHUWHQ W'&6�6WXGLHQ�]HLJHQ��VWDUN�
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YDULLHUHQ �7UHPEOD\�HW�DO�������� (LQ�ZHLWHUHU�ELVODQJ�QRFK�QLFKW�QlKHU�EHOHXFKWHWHU�8PVWDQG�LVW�

GLH�7DWVDFKH��GDVV�HLQLJH�([SHULPHQWH�HLQ�=ZLVFKHQVXEMHNWGHVLJQ�LKUHU 6WXGLH�]XJUXQGH�OHJWHQ��

ZRKLQJHJHQ� DQGHUH� HLQ� ,QQHUVXEMHNWGHVLJQ� IDYRULVLHUWHQ��/HW]WHUHV� I�KUW GXUFK� GLH�PHKUPDOLJH�

'XUFKI�KUXQJ�GHV�([SHULPHQWHV�]X�HLQHP�7UDLQLQJ�GHU�$XIJDEHQ� 'LH�9HUPXWXQJ�LVW�QDKHOLHJHQG��

GDVV� GHU� GDUDXV� UHVXOWLHUHQGH� hEXQJVHIIHNW� HEHQIDOOV� PLW� GHQ� W'&6�LQGX]LHUWHQ� (IIHNWHQ�

LQWHUIHULHUHQ�N|QQWH�

ͶǤ͵ ����������������

'LH� GDUJHERWHQH� $UEHLW� JLEW� (YLGHQ]�� GDVV� GLH� PHKUPDOLJH� %HDUEHLWXQJ� GHV�

$XIJDEHQZHFKVHOSDUDGLJPDV� �EHU� GLH� H[SHULPHQWHOOHQ� 6LW]XQJHQ� XQDEKlQJLJ� YRQ� GHU�

6WLPXODWLRQVEHGLQJXQJ ]X�HLQHU�9HUEHVVHUXQJ�GHU�3HUIRUPDQFH�JHI�KUW�KDW��'LHV�]HLJWH�VLFK�GXUFK�

VLJQLILNDQW� VFKQHOOHUH� 5HDNWLRQV]HLWHQ� XQG� UHGX]LHUWH� )HKOHUUDWHQ� EHL� DOOHQ� 3UREDQGHQ� YRQ� GHU�

HUVWHQ� ELV� ]XU� OHW]WHQ� 6LW]XQJ�� ,QWHUHVVDQWHUZHLVH� ZXUGH� GHU� JU|�WH� %HQHILW� GHV� 7UDLQLQJV� GHU�

5HDNWLRQV]HLWHQ�EHL�GHQ�$XIJDEHQZHFKVHO� JHIROJW�YRQ�GHQ�$XIJDEHQZLHGHUKROXQJVGXUFKJlQJHQ

EHREDFKWHW��'HU�JHULQJVWH�/HUQHIIHNW�LVW�EHL�GHQ�(LQ]HODXIJDEHQ DXIJHWUHWHQ��'LHV�OLHIHUW�+LQZHLVH��

GDVV� hEXQJ� ]X� HLQHU� VLJQLILNDQWHQ 5HGXNWLRQ� GHU� 0L[� XQG� :HFKVHONRVWHQ XQG� VRPLW� HLQHU�

9HUEHVVHUXQJ�GHU�$UEHLWVJHGlFKWQLV� XQG�$XIJDEHQZHFKVHOOHLVWXQJ JHI�KUW�KDW��

'DV� (UJHEQLV GHFNW� VLFK� PLW� GHUHU DQGHUHU� 6WXGLHQ�� GHUHQ� )RNXV� GDV� NRJQLWLYH� 7UDLQLQJ� YRQ�

:HFKVHODXIJDEHQ�GDUVWHOOWH �%HUU\KLOO�XQG�+XJKHV�������6RYHUL�HW�DO��������6WUREDFK�HW�DO��������

:HQGW�HW�DO�������� %HLVSLHOVZHLVH�EHREDFKWHWHQ�6WUREDFK�HW�DO��������� GDVV�GLH�'XUFKI�KUXQJ�

HLQHV�$XIJDEHQZHFKVHOSDUDGLJPDV��EHU�DFKW�6LW]XQJHQ�QLFKW�QXU�]X�VFKQHOOHUHQ�5HDNWLRQV]HLWHQ�

XQG�UHGX]LHUWHQ�)HKOHUUDWHQ I�KUWH��VRQGHUQ�VLFK�GLH�0L[� XQG�:HFKVHONRVWHQ KLHUGXUFK�HEHQIDOOV�

UHGX]LHUHQ� OLH�HQ� )�U� GLH $XVZLUNXQJHQ GHV� 7UDLQLQJV� ZHUGHQ� ]ZHL� XQWHUVFKLHGOLFKH�

0HFKDQLVPHQ�GLVNXWLHUW��(LQHUVHLWV�NDQQ�GXUFK�GLH�PHKUIDFKH�'XUFKI�KUXQJ�GHU�(LQ]HODXIJDEHQ�

HUUHLFKW�ZHUGHQ��GDVV�GLHVH�DXWRPDWLVLHUW�XQG�VFKQHOOHU EHDUEHLWHW ZHUGHQ�N|QQHQ��)ROJOLFK�LVW�HV�

QDKHOLHJHQG�� GDVV� GLH� EHVVHUH� 3HUIRUPDQFH� GHU� HLQ]HOQHQ� $XIJDEHQ� DXFK� ]X� HLQHU� EHVVHUHQ�

/HLVWXQJ� I�KUW�� ZHQQ� GLHVH� LP� 5DKPHQ� YRQ� $XIJDEHQZHFKVHOEHGLQJXQJHQ� PLWHLQDQGHU�

NRPELQLHUW� ZHUGHQ�� 8QWHUVW�W]W� ZLUG� GLHVH� $QQDKPH�� GDVV� GDV� LVROLHUWH� 7UDLQLQJ� YRQ�

(LQ]HODXIJDEHQ� DXFK� ]X� HLQHU� YHUEHVVHUWHQ� $XIJDEHQZHFKVHOOHLVWXQJ� I�KUW �0LQHDU� XQG� 6KDK�

������ (V� VHL� KLHU� GDUDXI� KLQJHZLHVHQ�� GDVV� GLHVH� /HLVWXQJVYHUEHVVHUXQJ� VLFK� DXI� DOOH�

$XIJDEHQEHGLQJXQJHQ� DXVZLUNW� XQG� VRPLW� NHLQHQ� VSH]LILVFKHQ� (LQIOXVV� DXI� GLH� LP�

$XIJDEHQZHFKVHO� LQYROYLHUWHQ� H[HNXWLYHQ� )XQNWLRQHQ� KDW�� 1HEHQ� GHP 3UR]HVV GHU�
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$XWRPDWLVLHUXQJ�GHU�(LQ]HODXIJDEH VFKHLQW� MHGRFK HLQ�ZHLWHUHU VSH]LILVFKHUHU�0HFKDQLVPXV�DQ�

GHU�5HGXNWLRQ�GHU�0L[� XQG�:HFKVHONRVWHQ EHWHLOLJW�]X�VHLQ��+LQZHLVH�KLHUI�U�OLHIHUW�GLH�6WXGLH�

YRQ� 0LQHDU� XQG� 6KDK ������� GLH� GLH� $XVZLUNXQJHQ� YRQ� 7UDLQLQJ� DXI� GLH� H[HNXWLYH�

$XIJDEHQZHFKVHOOHLVWXQJ� ]ZLVFKHQ� GUHL� *UXSSHQ� XQWHUVXFKWHQ�� 'LH� HUVWH� *UXSSH� WUDLQLHUWH�

OHGLJOLFK�GLH�(LQ]HODXIJDEHQ��ZRKLQJHJHQ�GLH�]ZHLWH�XQG�GULWWH�*UXSSH�GLH�$XIJDEHQ�LP�:HFKVHO�

GXUFKI�KUWH� 'HU�8QWHUVFKLHG�GHU�OHW]WHQ�EHLGHQ�*UXSSHQ EHVWDQG�LQ�GHU�5HLKHQIROJH�GHU�$XIJDEHQ�

�$�XQG�%��XQG�GHUHQ�9RUKHUVHKEDUNHLW��:lKUHQG�EHL GHU�]ZHLWHQ�*UXSSH�GLH�$XIJDEHQVHTXHQ]�

IHVWJHOHJW�ZXUGH��$$%%$$«��HUIROJWH�EHL�GHU�GULWWHQ�*UXSSH�GLH�$XIJDEHQVHTXHQ]�]XIlOOLJ�XQG�

ZXUGH�GXUFK�HLQHQ�+LQZHLVUHL]�DQJH]HLJW��$EVFKOLH�HQG�ZXUGHQ�GLH�(IIHNWH�GHV�7UDLQLQJV�VRZRKO�

DQKDQG� GHU YRUKHU� JH�EWHQ� VRZLH PLWWHOV QHXHU� $XIJDEHQ� HLQHV� $XIJDEHQZHFKVHOSDUDGLJPDV�

XQWHUVXFKW��%HL�GHU�YRUKHU� WUDLQLHUWHQ�$XIJDEH� I�KUWH�7UDLQLQJ�EHL� DOOHQ�GUHL�*UXSSHQ�]X�HLQHU�

9HUEHVVHUXQJ� GHU� /HLVWXQJ LP� 6LQQH� HLQHU� 5HGXNWLRQ� GHU� 0L[� XQG� :HFKVHONRVWHQ��

%HPHUNHQVZHUWHUZHLVH� OLH�� VLFK� EHL� GHQ� 3UREDQGHQ�� GLH� GDV� 3DUDGLJPD PLW� ]XIlOOLJHU�

$XIJDEHQDEIROJH� �EWHQ�� GLH� 9HUEHVVHUXQJ� GHU� 3HUIRUPDQFH� DXFK� DXI� GDV� QHXH� QLFKW�WUDLQLHUWH�

3DUDGLJPD��EHUWUDJHQ��'LHV�XQWHUVWUHLFKW��GDVV�QLFKW�QXU�GLH�XQVSH]LILVFKH�$XWRPDWLVLHUXQJ�GHU�

HLQ]HOQHQ�$XIJDEH�DQ�GHU�5HGXNWLRQ�GHU�0L[� XQG�:HFKVHONRVWHQ�EHWHLOLJW�LVW��VRQGHUQ�7UDLQLQJ�

DXFK� DXIJDEHQXQDEKlQJLJ ]X� HLQHU� 2SWLPLHUXQJ� GHU� I�U� GDV� $XIJDEHQZHFKVHOSDUDGLJPD�

LQYROYLHUWHQ�H[HNXWLYHQ�)lKLJNHLWHQ�I�KUW �YJO��6WUREDFK�XQG�$QWRQHQNR�������

=XVDPPHQIDVVHQG�EOHLEW�IHVW]XKDOWHQ��GDVV�HV�GLYHUVH�$XIJDEHQZHFKVHO�6WXGLHQ�JLEW��GLH�ZLH�LQ�

GHU� YRUOLHJHQGHQ� 6WXGLH� DXFK� HLQH� 9HUEHVVHUXQJ� GHU� H[HNXWLYH $UEHLWVJHGlFKWQLV� XQG�

$XIJDEHQZHFKVHOOHLVWXQJ GXUFK�7UDLQLQJ�EHREDFKWHQ�NRQQWHQ��%HUU\KLOO�XQG�+XJKHV�������.UD\�

XQG�/LQGHQEHUJHU�������0LQHDU�XQG�6KDK�������6RYHUL�HW�DO��������6WUREDFK�HW�DO��������:HQGW�

HW�DO���������(V�LVW�VRPLW�YRUVWHOOEDU��GDVV�GHU�GXUFK�GLH�PHKUPDOLJH�%HDUEHLWXQJ�GHV�3DUDGLJPDV�

UHVXOWLHUHQGH� hEXQJVHIIHNW� GHU� GDUJHERWHQHQ� $UEHLW� DXVJHSUlJWHU� ZDU�� DOV� SRWHQ]LHOOH�

6WLPXODWLRQVHIIHNWH��'HPHQWVSUHFKHQG LVW� GLH�9HUPXWXQJ�QDKHOLHJHQG�� GDVV $XVZLUNXQJHQ�GHU�

W'&6�LP�,QQHUVXEMHNWYHUJOHLFK��EHUODJHUW ZXUGHQ�

ͶǤͶ ��������������������������������¡�������������� ���������������

�������������������������

(LQH�H[SORUDWLYH�%HWUDFKWXQJ�]HLJWH��GDVV�RKQH�%HU�FNVLFKWLJXQJ�GHV�7UDLQLQJVHIIHNWHV�EHL�GHU�

*UXSSH�GHU�HUVWHQ�6LW]XQJ��GLH�ZlKUHQG�GHU�$XIJDEHQGXUFKI�KUXQJ�PLW�DW'&6�VWLPXOLHUW�ZXUGH��

HLQH�0RGXODWLRQ�GHU�0L[NRVWHQ�LP�9HUJOHLFK�]X�GHQ�*UXSSHQ��GLH�FW'&6�RGHU�VKDP�W'&6�HUKDOWHQ�
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KDWWHQ�� DXIWUDW��+LHUEHL� I�KUWH� DQRGDOH�*OHLFKVWURPDSSOLNDWLRQ� ]X� ODQJVDPHUHQ�5HDNWLRQV]HLWHQ�

DOOHU�$XIJDEHQEHGLQJXQJHQ�VRZLH�]X�HUK|KWHQ�0L[NRVWHQ�LP�9HUJOHLFK�]X�NDWKRGDOHU�XQG�VKDP�

6WLPXODWLRQ�� 'LH�DW'&6�LQGX]LHUWH�(UK|KXQJ�GHU�0L[NRVWHQ�GHU�HUVWHQ�6LW]XQJ�VWHKW�]XQlFKVW�LP�

:LGHUVSUXFK�]X�GHU�GULWWHQ�+\SRWKHVH�GHU�$UEHLW��'D�GLHVH�SRVWXOLHUWH��GDVV�GLH�$XIUHFKWHUKDOWXQJ�

PHKUHUHU�7DVN�6HWV�LP�$UEHLWVJHGlFKWQLV�GXUFK�DW'&6�YHUEHVVHUW�ZLUG��.UD\�XQG�/LQGHQEHUJHU�

������5XELQ�XQG�0HLUDQ��������ZlUHQ�UHGX]LHUWH 0L[NRVWHQ�]X�HUZDUWHQ�JHZHVHQ�

:LH�HLQJDQJV HUOlXWHUW��HUIRUGHUW�GLH�%HDUEHLWXQJ�GHU�0L[EO|FNH�LP�9HUJOHLFK�]X�GHU�%HDUEHLWXQJ�

GHU�(LQ]HOEO|FNH��MH�QDFK�GHU�DNWXHOO�GXUFK]XI�KUHQGHQ�$XIJDEH��GLH�6HOHNWLRQ�XQG�IRUWZlKUHQGH�

$XIUHFKWHUKDOWXQJ� GHV� UHOHYDQWHQ 7DVN�6HWV� �.UD\� XQG�/LQGHQEHUJHU� �������%DVLHUHQG� DXI� GHU�

%HREDFKWXQJ�PHKUHUHU 6WXGLHQ��GDVV�DW'&6�NRJQLWLYH�)XQNWLRQHQ�YHUEHVVHUW��$QWDO�HW�DO��������

-DFREVRQ�HW�DO��������.LQFVHV�HW�DO��������� OLHJW�GLH�9HUPXWXQJ�QDKH��GDVV� LQ�GHU�YRUOLHJHQGHQ�

$UEHLW�DW'&6�GHV�OLQNHQ�O3)& GLH�$XIUHFKWHUKDOWXQJ�EHLGHU�I�U�GDV�$XIJDEHQZHFKVHOSDUDGLJPD�

UHOHYDQWHU� 7DVN� 6HWV� LP� $UEHLWVJHGlFKWQLV� EHJ�QVWLJW� KDW�� 'LH� JHQHUHOOH� 9HUEHVVHUXQJ� GLHVHU�

H[HNXWLYHQ� /HLVWXQJ� N|QQWH� ]X� HLQHP� LP� 9HUJOHLFK� ]X� GHP� UHOHYDQWHQ� 7DVN� 6HW� GRPLQDQWHQ�

LUUHOHYDQWHQ� 7DVN� 6HW� LP� $UEHLWVJHGlFKWQLV� JHI�KUW� KDEHQ�� +LHUGXUFK� N|QQWH� GLH�

$XIJDEHQLQWHUIHUHQ]�HUK|KW�XQG�VRPLW�GLH�$XVZDKO�XQG�$XIUHFKWHUKDOWXQJ�GHV�DNWXHOO�UHOHYDQWHQ�

7DVN� 6HWV� HUVFKZHUW� ZRUGHQ� VHLQ�� 'LHVH� 9RUJlQJH� N|QQWHQ� XUVlFKOLFK� I�U� GLH� GXUFK� DW'&6�

HUK|KWHQ�0L[NRVWHQ�LP�9HUJOHLFK�]XU�NDWKRGDOHQ�XQG�VKDP�6WLPXODWLRQ�VHLQ��'LH�(UJHEQLVVH�GHU�

YRUOLHJHQGHQ�$UEHLW�OLHIHUQ�VRPLW�HUVWH�+LQZHLVH��GDVV�DQRGDOH�W'&6��EHU�GHU�OLQNHQ�,)-�H[HNXWLYH�

)XQNWLRQHQ� LP� 6LQQH� YHUVWlUNWHU� $XIUHFKWHUKDOWXQJ� GHU� 7DVN� 6HWV� EHL� GHU� 'XUFKI�KUXQJ� GHV�

$XIJDEHQZHFKVHOSDUDGLJPDV� YHUEHVVHUW� *HVW�W]W� ZLUG� GLHVH� $QQDKPH� HLQHUVHLWV� GXUFK� HLQH�

I057�6WXGLH��GLH�QDFKZHLVHQ�NRQQWH��GDVV�GHU�LQ�GHU�YRUOLHJHQGHQ�$UEHLW�VWLPXOLHUWH�OLQNH�O3)&

LQ�:LHGHUKROXQJVGXUFKJlQJH�GHU�0L[EO|FNH�LQYROYLHUW�LVW��'
(VSRVLWR�HW�DO���������$QGHUHUVHLWV�

KDEHQ� PHKUHUH� 6WXGLHQ� HLQH� 9HUEHVVHUXQJ� GHU� $UEHLWVJHGlFKWQLVOHLVWXQJ� ± GLH� LQ� GLH�

$XIUHFKWHUKDOWXQJ�GHU�7DVN�6HWV�LQYROYLHUW�LVW�± GXUFK�DW'&6��EHU�GLHVHP�+LUQDUHDO�EHVFKULHEHQ�

�$QGUHZV� HW� DO�� ������ )UHJQL� HW� DO�� ����D�� 2KQ� HW� DO�� ������� $OOHUGLQJV� JLOW� KLHUEHL� ]X�

EHU�FNVLFKWLJHQ��GDVV�GDV�LQ�GLHVHQ�6WXGLHQ�YHUZHQGHWH�3DUDGLJPD�LP�*HJHQVDW]�]XU�GDUJHERWHQHQ�

$UEHLW� H[HNXWLYH� )XQNWLRQHQ� HUIDVVW�� GLH� HLQH� 6FKO�VVHOIXQNWLRQ� EHL� GHU� $NWXDOLVLHUXQJ� GHU�

$UEHLWVJHGlFKWQLVLQKDOWH�DQ�GLH�DNWXHOO�GXUFK]XI�KUHQGH�$XIJDEH�HLQQHKPHQ��,Q�%H]XJ�DXI�GLH�

� 'D�GLH�$QDO\VH�GHU�HUVWHQ�6LW]XQJ� LQ�HLQHP�=ZLVFKHQVXEMHNWGHVLJQ� UHVXOWLHUW�� LVW�HV�QRWZHQGLJ��GLH�GDUDXV�
HQWVWHKHQGHQ�GUHL�,QWHUYHQWLRQVJUXSSHQ��DQRGDO��NDWKRGDO�RGHU�VKDP��PLWHLQDQGHU�]X�YHUJOHLFKHQ��$QKDQG�HLQHU�
5HLKH�YRQ�=ZLVFKHQVXEMHNWDQDO\VHQ�NRQQWH�DXVJHVFKORVVHQ�ZHUGHQ��GDVV�GLH�DW'&6�LQGX]LHUWH�9HUlQGHUXQJ�GHU�
0L[NRVWHQ�DXI�JHQHUHOOH�8QWHUVFKLHGH�GHU�3UREDQGHQJUXSSHQ�EHUXKW��VLHKH�.DSLWHO��������
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/HLVWXQJ��GLH�GLH�$XIUHFKWHUKDOWXQJ�GHU�7DVN�6HWV�LP�$UEHLWVJHGlFKWQLV�JHZlKUOHLVWHW��EHOHXFKWHW�

GLH�6WXGLH�YRQ�/HLWH�XQG�.ROOHJHQ������� HLQHQ�LQWHUHVVDQWHQ�$VSHNW��'LH�$XWRUHQ�XQWHUVXFKWHQ�

GLH� $XVZLUNXQJ� GHU� W'&6� �EHU� GHP� OLQNHQ� O3)& DXI� H[HNXWLYH� )XQNWLRQHQ� DQKDQG� HLQHV�

$XIJDEHQZHFKVHOSDUDGLJPDV��'LH�(UJHEQLVVH�]HLJWHQ��GDVV�DW'&6�LP�9HUJOHLFK�]X�NDWKRGDOHU�XQG�

VKDP�6WLPXODWLRQ�]X�JHULQJHUHQ�5HDNWLRQV]HLWHQ�DOOHU�$XIJDEHQEHGLQJXQJHQ�I�KUWH��)ROJOLFK�KDWWH�

DW'&6� ]ZDU� NHLQH� (IIHNWH� DXI� GLH� :HFKVHOSUR]HVVH�� NRQQWH� DEHU� GLH�

9HUDUEHLWXQJVJHVFKZLQGLJNHLW�GHU�(LQ]HODXIJDEHQ�YHUEHVVHUQ��6WUREDFK�HW�DO��������6WUREDFK�XQG�

$QWRQHQNR��������(V�ZLUG�DQJHQRPPHQ��GDVV�GLH�(IIHNWH�GHV�NRJQLWLYHQ�7UDLQLQJV�DXI�GLH�GHU�

W'&6��EHUWUDJHQ�ZHUGHQ�N|QQHQ��6WUREDFK�XQG�$QWRQHQNR��������ZDV�LP�.RQWH[W�GLHVHU�7KHRULHQ�

EHGHXWHW�� GDVV� DW'&6�EHL� GHU�6WXGLH�YRQ�/HLWH� XQG�.ROOHJHQ� ������ OHGLJOLFK�(LQIOXVV� DXI� GLH�

$XWRPDWLVLHUXQJ�GHU�(LQ]HODXIJDEHQ�QHKPHQ�NRQQWH��VLHKH�.DSLWHO�������'LH�YRUOLHJHQGH�$UEHLW�

KLQJHJHQ��NRQQWH�NHLQH�9HUEHVVHUXQJ�GHU�3HUIRUPDQFH�GHU�(LQ]HODXIJDEHQ�IHVWVWHOOHQ��'LHV�N|QQWH�

GDUDXI� ]XU�FNJHI�KUW� ZHUGHQ�� GDVV� GLH� OHLVWXQJVVWHLJHUQGH� :LUNXQJ� GHU� DW'&6� DXI� GLH�

$XIUHFKWHUKDOWXQJ� GHU� 7DVN� 6HWV� HUVW� EHL� GHQ� 0L[EO|FNHQ� GXUFK� GLH� ,QWHUIHUHQ]HUK|KXQJ�

TXDQWLIL]LHUEDU�ZXUGH��'LH�IHKOHQGH�9HUEHVVHUXQJ GHU�3HUIRUPDQFH�GHU�(LQ]HODXIJDEHQ�± GHUHQ�

%HDUEHLWXQJ�NHLQH�H[HNXWLYHQ�)XQNWLRQHQ�HUIRUGHUW�± OLHIHUW�VRPLW�+LQZHLVH��GDVV�GLH�6WLPXODWLRQ�

lKQOLFK�ZLH�EHL�GHP�7UDLQLQJ�YRQ�$XIJDEHQZHFKVHOSDUDGLJPHQ�JDQ]�VSH]LILVFK (LQIOXVV�DXI�GLH�

H[HNXWLYH�/HLVWXQJ�GHV�$UEHLWVJHGlFKWQLVVHV�QHKPHQ�NRQQWH��VLHKH�.DSLWHO�������'LHVH�$QQDKPH�

ZLUG�GDGXUFK�XQWHUVW�W]W��GDVV�HLQH�DQGHUH�6WXGLH�]X�$XIJDEHQZHFKVHO�GXUFK�DW'&6�GHV�OLQNHQ�

XQG�FW'&6�GHV�UHFKWHQ�O3)& HEHQIDOOV�OHGLJOLFK�HLQH�0RGXODWLRQ�GHU�0L[NRVWHQ��QLFKW�DEHU�GHU�

GHU�(LQ]HODXIJDEHQ�EHREDFKWHQ�NRQQWH��7D\HE�XQG�/DYLGRU��������

.DWKRGDOHU *OHLFKVWURP� KDWWH� GHPJHJHQ�EHU� NHLQH� $XVZLUNXQJ� DXI� GLH�0L[NRVWHQ� GHU� HUVWHQ�

6LW]XQJ�XQG�GHPHQWVSUHFKHQG�ZXUGHQ�GLH�EHVFKULHEHQHQ�H[HNXWLYHQ�9RUJlQJH�KLHUGXUFK�QLFKW�

EHHLQIOXVVW��'LHV�NDQQ�WKHRUHWLVFK�DXI�PHKUHUH�7DWVDFKHQ�]XU�FNJHI�KUW�ZHUGHQ��(LQHUVHLWV N|QQWH�

GDV�FW'&6�3URWRNROO�QLFKW�JHHLJQHW� VHLQ��GLHVH�H[HNXWLYH�)XQNWLRQ�]X�PRGXOLHUHQ��DQGHUHUVHLWV�

N|QQWH�GLH�I�U�GLH�$XIUHFKWHUKDOWXQJ�PHKUHUHU�7DVN�6HWV�LP�$UEHLWVJHGlFKWQLV�UHOHYDQWHQ�3UR]HVVH�

LQ� DQGHUHQ�+LUQDUHDOHQ�� DOV� GHU� OLQNHQ� ,)-� ORNDOLVLHUW� VHLQ�� ,Q�$QEHWUDFKW� GHV� QDFKJHZLHVHQHQ�

(LQIOXVVHV� GHU� DW'&6� DXI� GLH�0L[NRVWHQ� EHL� GHU� HUVWHQ� 6LW]XQJ� HUVFKHLQW� GLH� OHW]WH� $QQDKPH�

]XQlFKVW� XQZDKUVFKHLQOLFK�� 9LHOPHKU� VFKHLQW� WDWVlFKOLFK� QXU� DW'&6� LQ� )RUP� H[]LWDWRULVFKHU�

(IIHNWH�GLH�$XIUHFKWHUKDOWXQJ�PHKUHUHU 7DVN�6HWV�LP�$UEHLWVJHGlFKWQLV�EHJ�QVWLJHQ�]X�N|QQHQ��

ZRKLQJHJHQ� FW'&6� NHLQHQ� (LQIOXVV� DXI� GLHVH� NRJQLWLYHQ� 3UR]HVVH� QHKPHQ� NRQQWH�� 'LHV� LVW�

LQVRIHUQ� �EHUUDVFKHQG�� GD� PHKUHUH� W'&6�6WXGLHQ� VRZRKO� HLQH� (UUHJEDUNHLWVVWHLJHUXQJ� GXUFK�
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DQRGDOHQ�*OHLFKVWURP�DOV�DXFK�HLQH�+HPPXQJ�GHU�NRUWLNDOHQ�([]LWDELOLWlW�GXUFK�NDWKRGDOH�W'&6�

QDFKJHZLHVHQ�KDEHQ��)HFWHDX�HW�DO������E��/DQJ�HW�DO������E��6WDJJ�HW�DO������D��6WRQH�XQG�7HVFKH�

������� %HL� JHQDXHUHU� %HWUDFKWXQJ� ZLUG� MHGRFK GHXWOLFK�� GDVV� VLFK� GLH� $QQDKPH� I�U� GLHVH�

SRODULWlWVDEKlQJLJHQ� $XVZLUNXQJHQ� LQVEHVRQGHUH� DXV� ([SHULPHQWHQ� HUJHEHQ�� GLH� *OHLFKVWURP�

�EHU�GHP�0RWRUNRUWH[�DSSOL]LHUW�KDEHQ��)UHJQL�HW�DO������E��-DFREVRQ�HW�DO��������-HIIHU\�HW�DO��

������1LWVFKH�XQG�3DXOXV��������,P�*HJHQVDW]�GD]X�� OlVVW�VLFK�GHU�GXDOH�DQRGDO�H[]LWDWRULVFKH�

XQG� NDWKRGDO�LQKLELWRULVFKH� (IIHNW� QXU� HLQJHVFKUlQNW� DXI� GLH� NRJQLWLYH� 'RPlQH� �EHUWUDJHQ�

�-DFREVRQ� HW� DO�� ������� 6R� EHVFKUHLEHQ� ]DKOUHLFKH� $XWRUHQ� EHL� GHU� 6WLPXODWLRQ� �EHU� GHQ� I�U�

NRJQLWLYH�+LUQIXQNWLRQHQ�UHOHYDQWHQ�.RUWL]HV�OHGLJOLFK�DQRGDO�H[]LWDWRULVFKH�(IIHNWH��%RJJLR�HW�

DO��������)ORHO� HW� DO������� ,\HU�HW� DO���������ZLH� VLH� LQ�GHU�YRUOLHJHQGHQ�6WXGLH�QDFKJHZLHVHQ�

ZXUGHQ��ZlKUHQG�DQGHUH�QXU�NDWKRGDO�LQKLELWRULVFKH�$XVZLUNXQJHQ�IHVWJHVWHOOW�KDEHQ��%HUU\KLOO�

HW�DO��������1LHUDWVFKNHU�HW�DO���������(LQHQ�(UNOlUXQJVDQVDW]�GDI�U��GDVV�EHL�GHU�YRUOLHJHQGHQ�

$UEHLW ]ZDU�HLQ�DQRGDO�H[]LWDWRULVFKHU�DEHU�NHLQ�NDWKRGDO�LQKLELWRULVFKHU�(IIHNW�IHVWJHVWHOOW�ZXUGH��

OLHIHUW�HLQH�0HWDDQDO\VH��GLH�VLFK�PLW�3RODULVDWLRQVHIIHNWHQ�EHIDVVWH� �-DFREVRQ�HW�DO���������6LH�

SRVWXOLHUW�� GDVV� GLH� 8UVDFKH� I�U� GLH� IHKOHQGHQ� 6WLPXODWLRQVHIIHNWH� GHU� FW'&6� EHL� NRJQLWLYHQ�

([SHULPHQWHQ� DXI� GLH� 7DWVDFKH� ]XU�FN]XI�KUHQ� VHL�� GDVV� EHL� GHU�%HDUEHLWXQJ� HLQHU� NRJQLWLYHQ�

$XIJDEH�PHKUHUH�+LUQDUHDOH�LQYROYLHUW�VLQG��)ROJOLFK�NDQQ�GLH�6WLPXODWLRQ�QXU�HLQHV�$UHDOV�GXUFK�

HLQH�NRPSHQVDWRULVFKH�(UUHJEDUNHLWVlQGHUXQJ�DQGHUHU�5HJLRQHQ��LQVEHVRQGHUH�GHV�NRQWUDODWHUDOHQ�

NRUUHVSRQGLHUHQGHQ� +LUQUHDOV� DXVJHJOLFKHQ� ZHUGHQ�� 'DGXUFK� VHL� HLQH� bQGHUXQJ� NRJQLWLYHU

)XQNWLRQHQ�GXUFK�FW'&6�XQZDKUVFKHLQOLFK��'HV�:HLWHUHQ�ZHLVHQ�GLH�:LVVHQVFKDIWOHU�GDUDXI�KLQ��

GDVV�GLH�'XUFKI�KUXQJ�HLQHU�NRJQLWLYHQ�$XIJDEH�]X�HLQHU�=XQDKPH�GHU�(UUHJEDUNHLW�I�KUW��(V�LVW�

]X�YHUPXWHQ��GDVV�DW'&6�GLHVH�ZHLWHU�VWHLJHUW��ZDV�]X�HLQHU�9HUEHVVHUXQJ�GHU�NRJQLWLYHQ�/HLVWXQJ�

EHLWUlJW�� FW'&6� KLQJHJHQ� NDQQ� QDFK� $QVLFKW� GHU� $XWRUHQ� P|JOLFKHUZHLVH� NHLQH� VXIIL]LHQWH�

$EQDKPH� GHU� (UUHJEDUNHLW� JHQHULHUHQ�� GD� GDV� LQLWLDOH� (UUHJEDUNHLWVQLYHDX�� GDV� GXUFK� GLH�

$XIJDEHQEHDUEHLWXQJ�KHUYRUJHUXIHQ�ZXUGH��]X�KRFK�LVW��

ͶǤͷ �	
�Ǧ ������������������������������ ����������������������ǫ

8QWHU�GHU�$QQDKPH��GDVV�GHU�7UDLQLQJVHIIHNW�GLH�6WLPXODWLRQVHIIHNWH��EHUODJHUW�KDEHQ�N|QQWH��

VWHOOW�VLFK�GHQQRFK�GLH�)UDJH��ZHVKDOE�WURW]�$XVNODPPHUXQJ�GLHVHV�(IIHNWHV�DW'&6�EHL�GHU�HUVWHQ�

6LW]XQJ� LP�9HUJOHLFK� ]X� 3ODFHERVWLPXODWLRQ� OHGLJOLFK�$XVZLUNXQJHQ� DXI� GLH� 3HUIRUPDQFH� GHV�

$UEHLWVJHGlFKWQLVVHV� KDWWH�� QLFKW� MHGRFK� DXI� GLH� $XIJDEHQZHFKVHOOHLVWXQJ�� ,Q� $QEHWUDFKW� GHU�

HLQJDQJV� HUZlKQWHQ� +\SRWKHVH�� GDVV�0L[� XQG�:HFKVHONRVWHQ� DXI� XQWHUVFKLHGOLFKH� NRJQLWLYH�

9RUJlQJH� ]XU�FN]XI�KUHQ� VLQG� XQG� GHPHQWVSUHFKHQG� GLVVR]LLHUEDUH� +LUQOHLVWXQJHQ� GDUVWHOOHQ�
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�.HHOH� XQG� 5DIDO� ������ .UD\� XQG� /LQGHQEHUJHU� ������� LVW� GLHVH� 7DWVDFKH� GXUFKDXV� P|JOLFK��

%LOGJHEHQGH�9HUIDKUHQ� JHKHQ� ]XGHP� YRQ� DEZHLFKHQGHQ� QHXURQDOHQ� /RNDOLVDWLRQHQ� I�U� GLH� LQ�

0L[� XQG� :HFKVHONRVWHQ� LQYROYLHUWHQ� +LUQDUHDOH� DXV� �%UDYHU� HW� DO�� ������� )ROJOLFK� LVW� GLH�

9HUPXWXQJ�QDKHOLHJHQG��GDVV�GLH�6WLPXODWLRQ��EHU�GHP�OLQNHQ�O3)& ]ZDU�GLH�H[HNXWLYH�)XQNWLRQ�

EHHLQIOXVVW�KDW��GLH�LQ�GLH�3UR]HVVH�GHU�$XIUHFKWHUKDOWXQJ�PHKUHUHU�7DVN�6HWV�LP�$UEHLWVJHGlFKWQLV�

LQYROYLHUW� LVW�� GLH� VKLIWLQJ�9RUJlQJH� MHGRFK� QLFKW� HUIDVVW� ZXUGHQ�� :LGHUVSU�FKOLFK� ]X� GLHVHU�

$QQDKPH� LVW� DOOHUGLQJV� GLH� %HREDFKWXQJ� PHKUHUHU� 6WXGLHQ�� GLH� GXUFK� DW'&6� �EHU� GHP� O3)&

$XVZLUNXQJHQ�DXI�GLH�H[HNXWLYH�$XIJDEHQZHFKVHOOHLVWXQJ�EHVFKULHEHQ�KDEHQ��/HLWH�HW�DO�������

7D\HE�XQG�/DYLGRU�������6WUREDFK�HW�DO��������6WUREDFK�HW�DO���������%HL�JHQDXHUHU�%HWUDFKWXQJ�

ZLUG�MHGRFK�GHXWOLFK��GDVV�OHGLJOLFK�]ZHL�GLHVHU�([SHULPHQWH��EHU�GHP�SRVWHULRUHQ $QWHLO�GHV�O3)&

*OHLFKVWURP�DSSOL]LHUW�KDEHQ��,)-��QDFK�GHP�������((*�]ZLVFKHQ�&��XQG�)���VLHKH�$EELOGXQJ����

XQG�GLHVH�LP�*HJHQVDW]�]XU�YRUOLHJHQGHQ�$UEHLW�GLH�VLPXOWDQH�9HUDUEHLWXQJ�]ZHLHU�$XIJDEHQ�LQ�

'RSSHODXIJDEHQ� XQWHUVXFKW� KDEHQ� XQG� VRPLW� NHLQHQ� $XIJDEHQZHFKVHO� LP� HLJHQWOLFKHQ� 6LQQH�

�6WUREDFK� HW� DO�� ������ 6WUREDFK� HW� DO�� ������� 'LH� 6WXGLHQ�� GLH� ELVODQJ� HLQH� 0RGXODWLRQ� GHU�

:HFKVHONRVWHQ�EHVFKULHEHQ�KDEHQ��DSSOL]LHUWHQ�GHQ�*OHLFKVWURP�LQ�HLQHU�5HJLRQ�URVWUDO�GHU�,)-�LP�

O3)& �/HLWH�HW�DO��������7D\HE�XQG�/DYLGRU��������'LH�H[DNWH�/RNDOLVDWLRQ�GHU�+LUQDUHDOH��GLH�GLH�

I�U� HLQHQ� $XIJDEHQZHFKVHO� UHOHYDQWHQ� H[HNXWLYHQ� 3UR]HVVH� JHZlKUOHLVWHQ�� LVW� QRFK� QLFKW�

DEVFKOLH�HQG� JHNOlUW�� (V� KHUUVFKW� LQ� GLHVHP� =XVDPPHQKDQJ� OHGLJOLFK� (LQLJNHLW� �EHU� GLH�

:LFKWLJNHLW�GHV�3)& �%UDVV�XQG�&UDPRQ�������1LHQGDP�HW�DO���������6RPLW�VLQG�P|JOLFKHUZHLVH�

GLH� $EZHLFKXQJHQ� KLQVLFKWOLFK� GHV� 6WLPXODWLRQVDUHDOV� GHU� XQWHUVFKLHGOLFKHQ� ([SHULPHQWH�

XUVlFKOLFK�I�U�GLH�LQNRQVLVWHQWHQ�(UJHEQLVVH�

1HEHQ�GHU�+LUQUHJLRQ�VFKHLQW�]XGHP�GLH�VWLPXOLHUWH�+HPLVSKlUH�HLQ�EHVWLPPHQGHU�)DNWRU�I�U�HLQH�

SRWHQ]LHOOH�0RGXODWLRQ�NRJQLWLYHU�9RUJlQJH�]X�VHLQ��&HUUXWL�XQG�6FKODXJ������� EHREDFKWHWHQ��

GDVV�EHL�HLQHU�YHUEDOHQ�3UREOHPO|VHDXIJDEH� OHGLJOLFK�DW'&6��EHU�GHP�OLQNHQ� O3)&��QLFKW�DEHU�

�EHU�GHP�UHFKWHQ�KRPRORJHQ�$UHDO�]X HLQHU��EHUOHJHQHQ�3HUIRUPDQFH�LP�9HUJOHLFK�]X�FW'&6�XQG�

VKDP�W'&6�I�KUWH��'LHV� OLHIHUW�+LQZHLVH��GDVV�EHLGH�+HPLVSKlUHQ�XQWHUVFKLHGOLFKH�)XQNWLRQHQ�

EHL�GHU�$XVI�KUXQJ�H[HNXWLYHU�/HLVWXQJHQ��EHUQHKPHQ��7DWVlFKOLFK�JLEW�HV�PHKUHUH�6WXGLHQ��GLH�

(YLGHQ]�I�U�HLQH�DV\PPHWULVFKH�,QYROYLHUXQJ�VRZLH�XQWHUVFKLHGOLFKH�6WUDWHJLHQ�GHV� OLQNHQ�XQG�

UHFKWHQ�3)& ]HLJHQ �$URQ�HW�DO��������)HFWHDX�HW�DO������E��+HFKW�HW�DO��������/HLWH�HW�DO���������

'HPHQWVSUHFKHQG�LVW�HV�QLFKW�YHUZXQGHUOLFK��GDVV�DXFK�GLH�(OHNWURGHQPRQWDJH�HLQ�EHVWLPPHQGHU�

)DNWRU�I�U�GLH�(QWVWHKXQJ�YRQ�9HUKDOWHQVHIIHNWHQ LVW��'LHV�YHUGHXWOLFKW�GLH�6WXGLH�YRQ�)HFWHDX�XQG�

.ROOHJHQ������D���GLH�GLH�(IIHNWH�VRZRKO�YRQ�XQLODWHUDOHU�DOV�DXFK�YRQ�ELODWHUDOHU�W'&6�DXI�GLH�

5LVLNREHUHLWVFKDIW� YRQ� 3UREDQGHQ� DQKDQG� HLQHV� *O�FNVVSLHO�3DUDGLJPDV� XQWHUVXFKW� KDW�� 'LH�
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(UJHEQLVVH�]HLJHQ��GDVV�XQLODWHUDOH�DW'&6�GHV�O3)& RKQH�(IIHNWH�EOLHE��$XVZLUNXQJHQ�DXI�GDV�

5LVLNRYHUKDOWHQ�ZXUGHQ�QXU�GDQQ�HU]LHOW��ZHQQ��EHU�GHP�KRPRORJHQ�$UHDO�GHU�NRQWUDODWHUDOHQ�

+HPLVSKlUH� JOHLFK]HLWLJ� FW'&6� DSSOL]LHUW� ZXUGH�� %HPHUNHQVZHUWHUZHLVH� ZXUGHQ�

:HFKVHOSUR]HVVH HEHQIDOOV�ELVODQJ�QXU�GXUFK�ELODWHUDOH�W'&6�EHHLQIOXVVW��/HLWH�HW DO��������7D\HE�

XQG�/DYLGRU��������ZRKLQJHJHQ�XQLODWHUDOH�*OHLFKVWURPDSSOLNDWLRQ�GHUVHOEHQ�+LUQUHJLRQ�NHLQH�

$XVZLUNXQJHQ�DXI�GLHVH�NRJQLWLYHQ�/HLVWXQJHQ�KDWWH��/HLWH�HW�DO���������'HPHQWVSUHFKHQG�LVW�I�U�

GLH� $XVI�KUXQJ� GHU� H[HNXWLYHQ� $XIJDEHQZHFKVHOOHLVWXQJ� YHUPXWOLFK� HLQ� =XVDPPHQVSLHO� GHU�

OLQNHQ� XQG� UHFKWHQ� +HPLVSKlUH� EH]LHKXQJVZHLVH� GHUHQ� LQWHUKHPLVSKlULVFKH�

(UUHJEDUNHLWVYHUWHLOXQJ�YRQ�HQWVFKHLGHQGHU�%HGHXWXQJ��'LHVH�$QQDKPH�ZLUG�GDGXUFK�EHVWlUNW��

GDVV� XQVSH]LILVFKH� (IIHNWH� DXI� NRJQLWLYH� 3UR]HVVH� ZLH� EHLVSLHOVZHLVH� GDV� 7UHIIHQ� YRQ�

(QWVFKHLGXQJHQ��GHFLVLRQ�PDNLQJ��HEHQIDOOV�OHGLJOLFK�GXUFK�ELODWHUDOH�(OHNWURGHQPRQWDJHQ�HU]LHOW�

ZHUGHQ�NRQQWHQ��%RJJLR�HW�DO������E��+HFKW�HW�DO��������)UHJQL�HW�DO������E�� 'HU�IHKOHQGH�(LQIOXVV�

GHU� DW'&6� DXI� GLH� VKLIWLQJ�3UR]HVVH� GHU� DXVJHZHUWHWHQ� 6WXGLH� NDQQ� VRPLW� VRZRKO� DXI� GDV�

6WLPXODWLRQVDUHDO� ]XU�FNJHI�KUW�ZHUGHQ��ZHOFKHV�YRQ�GHP�GHU� ]XP�9HUJOHLFK�KHUDQJH]RJHQHQ�

$XIJDEHQZHFKVHO�6WXGLHQ�DEZHLFKW��DOV�DXFK�DXI�HLQHP IHKOHQGHQ�QHXURPRGXODWRULVFKHQ�(LQIOXVV�

GHU�LQWHUKHPLVSKlULVFKHQ�(UUHJEDUNHLWVYHUWHLOXQJ�GXUFK�GLH�XQLODWHUDOH�6WLPXODWLRQ�EHUXKHQ��

ͶǤ͸ �����������������������������������������������������

����������¡����������������ǫ

(LQH�5HLKH�YRQ�QHXURSV\FKLDWULVFKHQ (UNUDQNXQJHQ�JHKHQ�PLW�H[HNXWLYHQ�'\VIXQNWLRQHQ ± ZLH�

XQWHU�DQGHUHP�HLQHU�%HHLQWUlFKWLJXQJ�GHV�$UEHLWVJHGlFKWQLVVHV�± HLQKHU��0L\DNH�XQG�)ULHGPDQ�

������3URXWHDX�HW�DO��������6HLIHUWK�HW�DO���������'D�VLFK GLH�ELVKHU HLQJHVHW]WHQ 7KHUDSLHQ�DOV�

XQ]XUHLFKHQG� HUZHLVHQ�� U�FNWH� GLH� (QWZLFNOXQJ� QHXHU� 7KHUDSLHRSWLRQHQ LQ� GHQ� OHW]WHQ� -DKUHQ�

]XQHKPHQG� LQ�GHQ�0LWWHOSXQNW�GHV�)RUVFKXQJVLQWHUHVVHV� �%RJGDQRYD�HW� DO��������3LOOLQJ�HW� DO��

������� $XV� GLHVHP� *UXQG LVW� HV� YRQ EHVRQGHUHP NOLQLVFKHQ ,QWHUHVVH�� RE� GLH� EHREDFKWHWH�

9HUEHVVHUXQJ�GHU�$UEHLWVJHGlFKWQLVOHLVWXQJ�GHU�JHVXQGHQ�3UREDQGHQ�GHU�YRUOLHJHQGHQ�$UEHLW�DXI�

3DWLHQWHQ�PLW�HLQHU�'\VIXQNWLRQ�GLHVHU�+LUQOHLVWXQJ��EHUWUDJHQ�ZHUGHQ�NDQQ� 6WXGLHQ�]HLJHQ��GDVV�

I�U� HLQH� hEHUWUDJEDUNHLW� DXI� NOLQLVFKH� 3RSXODWLRQHQ� GLH� SDWKRORJLVFK YHUlQGHUWH QHXURQDOH�

([]LWDELOLWlW� VRZLH� DEQRUPH� 7UDQVPLWWHUNRQ]HQWUDWLRQHQ� GLH� SRWHQ]LHOO PLW� GHQ� W'&6�(IHNWHQ�

LQWHUDJLHUHQ� EHU�FNVLFKWLJW�ZHUGHQ�P�VVHQ� �1LWVFKH�XQG�3DXOXV������� 'HQQRFK� OLHJW�(YLGHQ]�

YRU�� GDVV� GLH� EHL� JHVXQGHQ� 3HUVRQHQ� JHZRQQHQHQ� (UNHQQWQLVVH� DXFK� 5�FNVFKO�VVH� DXI� GLH�

EHKDYLRUDOH�/HLVWXQJ YRQ 3DWLHQWHQ�PLW�H[HNXWLYHQ '\VIXQNWLRQHQ ]XODVVHQ��6HLIHUWK�HW�DO���������



��

'D�VLFK�EHL�GHU�YRUOLHJHQGHQ�6WXGLH�QXU�HLQH�VFKZDFKH�(IIHNWVWlUNH�]HLJWH��VWHOOW�VLFK��EHUGLHV�GLH�

)UDJH��RE�GLH�QDFKJHZLHVHQHQ�SRVLWLYHQ�6WLPXODWLRQVHIIHNWH�EHL�(UNUDQNWHQ�P|JOLFKHUZHLVH�HLQH�

VWlUNHUH�:LUNXQJ� HQWIDOWHW�� VR GDVV� VLH� IXQNWLRQHOO� UHOHYDQW� ZLUG�� +LHU]X� VHL� DXI� GDV� HLQJDQJV�

EHVFKULHEHQH 0RGHOO� YRQ� 3|WWHU� XQG� .ROOHJHQ� ������ YHUZLHVHQ�� GDV� GHQ� =XVDPPHQKDQJ�

]ZLVFKHQ� GHU� NRUWLNDOHQ� (UUHJEDUNHLW� XQG� GHU� HQWVSUHFKHQGHQ�+LUQIXQNWLRQ� SRVWXOLHUW�� +LHUEHL�

ZLUG� HLQH� SK\VLRORJLVFKH� 6SDQQEUHLWH� GHU� QHXURQDOHQ� ([]LWDELOLWlW� EHVFKULHEHQ�� LQ� GHU� GLH�

+LUQIXQNWLRQ� RSWLPDO� LVW�� 'LH� $XWRUHQ� I�KUHQ� DQ�� GDVV� HUVW� GLH� hEHU� EH]LHKXQJVZHLVH�

8QWHUVFKUHLWXQJ�HLQHU�NULWLVFKHQ�6FKZHOOH�GHV�(UUHJEDUNHLWVQLYHDXV�VLFK�LQ�HLQHU�%HHLQWUlFKWLJXQJ�

GHU�+LUQIXQNWLRQ�QLHGHUVFKOlJW��$XVJHKHQG�YRQ�GLHVHP�0RGHOO�N|QQWH�HV�GXUFKDXV�P|JOLFK�VHLQ��

GDVV�GLH�GXUFK�W'&6�HU]HXJWHQ�(UUHJEDUNHLWVlQGHUXQJHQ�GHU�YRUOLHJHQGHQ�$UEHLW�VR�JHULQJ�ZDUHQ��

GDVV�VLH�VLFK�LP�5DKPHQ�GHV�EHVFKULHEHQHQ�SK\VLRORJLVFKHQ�%HUHLFKV�EHIXQGHQ�KDEHQ�XQG�VLFK�

GHVKDOE�OHGLJOLFK�HLQH�JHULQJH�(IIHNWVWlUNH�GHU�W'&6�DXI�GLH�H[HNXWLYH�$UEHLWVJHGlFKWQLVOHLVWXQJ�

LP� 6LQQH� YHUlQGHUWHU� 0L[NRVWHQ� EHL� GHU� HUVWHQ� 6LW]XQJ� QDFKZHLVHQ� OLH�HQ�� (V� ZlUH� OHLFKW�

YRUVWHOOEDU��GDVV�HLQ�JXW�IXQNWLRQLHUHQGHV�QHXURQDOHV�6\VWHP�PLW�HLQHU�DGlTXDWHQ�$QSDVVXQJ�DXI�

GLH�YRQ�DX�HQ�KHUYRUJHUXIHQHQ�9HUVFKLHEXQJHQ�GHU�UHJLRQDOHQ�(UUHJEDUNHLW�UHDJLHUHQ�XQG�GLHVH�

VFKQHOO�XQG�HIIHNWLY�DXVJOHLFKHQ�NDQQ��VR�GDVV�GDV�*HKLUQ�JHVXQGHU�9HUVXFKVSHUVRQHQ�JHJHQ�EHU�

W'&6�LQGX]LHUWHQ� 9HUlQGHUXQJHQ� GHU� ([]LWDELOLWlW� UHODWLY� XQHPSILQGOLFK� EOHLEW�� ,P� *HJHQVDW]�

GD]X N|QQWH� EHL� 3DWLHQWHQ�� GLH� JHVW|UWH� +LUQIXQNWLRQHQ� DXIZHLVHQ�� PLW� W'&6� GDV� YRQ� GHP�

SK\VLRORJLVFKHQ�%HUHLFK�DEZHLFKHQGH�(UUHJEDUNHLWVQLYHDX�QRUPDOLVLHUW�XQG�VRPLW�HLQH�HUKHEOLFKH�

%HVVHUXQJ�GHU�+LUQIXQNWLRQ�HUUHLFKW�ZHUGHQ��3|WWHU�HW�DO���������:HQQ�GDYRQ�DXVJHJDQJHQ�ZLUG��

GDVV� HLQH� EHHLQWUlFKWLJWH $UEHLWVJHGlFKWQLVOHLVWXQJ� PLW� HLQHU� SDWKRORJLVFK HUQLHGULJWHQ

(UUHJEDUNHLW� HLQKHUJHKW�� LVW� HV� QDKHOLHJHQG�� GDVV� GLHVH� GXUFK� DW'&6� �EHU� DXIJDEHQUHOHYDQWHQ�

+LUQDUHDOHQ� GHUJHVWDOW� JHVWHLJHUW� ZHUGHQ NDQQ�� GDVV� GLH� I�U� GLHVH� +LUQIXQNWLRQ� RSWLPDOH�

QHXURQDOHQ� ([]LWDELOLWlW HUUHLFKW ZLUG�� (V� LVW� DOVR� YRUVWHOOEDU�� GDVV� W'&6 EHL� 3HUVRQHQ� PLW�

H[HNXWLYHQ� '\VIXQNWLRQHQ� HLQHQ� VWlUNHUHQ� (IIHNW� DXI� GLH� /HLVWXQJ� GHV� $UEHLWVJHGlFKWQLVVHV�

HU]LHOHQ�NDQQ��DOV�EHL�GHU�YRUOLHJHQGHQ�6WXGLH� 'LHVH +\SRWKHVH VROOWH�GXUFK�ZHLWHUH�([SHULPHQWH

HPSLULVFK�JHSU�IW�ZHUGHQ�

ͶǤ͹ ����������������������������������������������������

'LH� (UJHEQLVVH� GLHVHU� $UEHLW� HU|IIQHQ� VRPLW� GLH� 0|JOLFKNHLW�� GDVV� W'&6� HLQH� ZHUWYROOH�

WKHUDSHXWLVFKH�2SWLRQ�EHL�G\VIXQNWLRQDOHU�$UEHLWVJHGlFKWQLVOHLVWXQJ�GDUVWHOOW��)�U�HLQH�NOLQLVFKH�

$QZHQGXQJ� LVW� HV� MHGRFK� QRWZHQGLJ�� GLH� QDFKJHZLHVHQHQ� DQRGDO�H[]LWDWRULVFKHQ�

6WLPXODWLRQVHIIHNWH� LP�6LQQH�GHU�YHUEHVVHUWHQ�3HUIRUPDQFH�GHV�$UEHLWVJHGlFKWQLVVHV�ZHLWHU�]X�



��

YHUVWlUNHQ�XQG�]X� VWDELOLVLHUHQ�� ,P�)ROJHQGHQ�ZHUGHQ�YHUVFKLHGHQH�$QVlW]H�GDUJHVWHOOW��GLH�]X�

HLQHU�2SWLPLHUXQJ�GHU�(IIHNWVWlUNH�GHU�W'&6�EHLWUDJHQ�N|QQHQ�

ͶǤ͹Ǥͳ ������������������������������������

'LH� 6WlUNH� GHU� (UUHJEDUNHLWVYHUlQGHUXQJHQ� XQG� VRPLW� GLH� $XVSUlJXQJ� GHU� (IIHNWH� GHU� W'&6�

KlQJHQ�KDXSWVlFKOLFK�YRQ�GHU�6WURPGLFKWH�DE��GLH�LQ��EOLFKHQ�W'&6�3URWRNROOHQ�]ZLVFKHQ������

XQG� ��� P$�FP� OLHJW� �:RRGV� HW� DO�� ������� ,QWHUHVVDQWHUZHLVH� ILQGHQ� VLFK� ]ZHL�6WXGLHQ� LQ� GHU�

/LWHUDWXU�� GLH� GHQ� =XVDPPHQKDQJ� ]ZLVFKHQ� GHU� 6WURPGLFKWH� XQG� GHQ� 6WLPXODWLRQVHIIHNWHQ�

GDUOHJHQ��/HGLJOLFK�EHL�GHU�6WLPXODWLRQ��EHU�GHP�OLQNHQ�O3)& PLW�HLQHU�6WURPVWlUNH��6WURPGLFKWH��

YRQ� �� P$� ����� P$�FPð��� QLFKW� DEHU� PLW� �� P$� ����� P$�FPð��� NRQQWH� HLQH� 0RGXODWLRQ� GHU�

H[HNXWLYHU�3HUIRUPDQFH�EHREDFKWHW�ZHUGHQ��%RJJLR�HW�DO��������,\HU�HW�DO�������� )ROJOLFK�LVW�HV�

GXUFKDXV�YRUVWHOOEDU��GDVV�HLQH�6WHLJHUXQJ�GHU�6WURPVWlUNH�± GLH�LQ�GHU�GDUJHERWHQHQ�$UEHLW�EHL���

P$� ������ P$�FPð�� ODJ� ± VWlUNHU� DXVJHSUlJWH� (IIHNWH� DXI� GLH� $UEHLWVJHGlFKWQLVOHLVWXQJ�

EH]LHKXQJVZHLVH� ZHLWHUH� W'&6� (IIHNWH� KlWWH� KHUYRUEULQJHQ� N|QQHQ�� (LQH� (UK|KXQJ� GHU�

6WURPGLFKWH�NDQQ�GXUFK�K|KHUH�6WURPVWlUNHQ�VRZLH�NOHLQHUH�(OHNWURGHQIOlFKHQ�HUUHLFKW�ZHUGHQ�

�1LWVFKH�HW�DO���������ZDV�QHEHQ�HLQHU�HIIHNWLYHUHQ�W'&6�DXFK�]X�HLQHU�6WLPXODWLRQ�WLHIHU�JHOHJHQH�

1HXURQH�I�KUW��0LUDQGD�HW�DO���������'LH�(UK|KXQJ�GHU�6WURPGLFKWH�LVW�DOOHUGLQJV�QLFKW�XQEHJUHQ]W�

P|JOLFK�� GD� ]X� KRKH� 6WURPVWlUNHQ� DXIJUXQG� YRQ� .RSIKDXWLUULWDWLRQHQ� ]X� 6FKPHU]HQ� I�KUHQ�

N|QQHQ��1LWVFKH�HW�DO���������7DWVlFKOLFK�NRQQWH�ELV�]XP�MHW]LJHQ�=HLWSXQNW�GLH�PD[LPDO�HIIHNWLYH�

DEHU�GHQQRFK�YHUWUlJOLFKH�6WURPGLFKWH� QRFK�QLFKW�EHVWLPPW�ZHUGHQ��1LWVFKH�XQG�3DXOXV��������

=ZDU� ZXUGH� WLHUH[SHULPHQWHOO� QDFKJHZLHVHQ�� GDVV� DE� HLQHU� 6WURPGLFKWH� YRQ� ������ $�Pð� HLQH�

]HKQPLQ�WLJH�6WLPXODWLRQ�]X�/lVLRQHQ�DP�5DWWHQKLUQ� I�KUWH� �/LHEHWDQ]�HW�DO���������GLHV�NDQQ�

MHGRFK�QLFKW�XQHLQJHVFKUlQNW�DXI�GDV�PHQVFKOLFKH�*HKLUQ��EHUWUDJHQ�ZHUGHQ��'HQQRFK�]HLJW�HV�

DXI�� GDVV� GHU� 6WLPXODWLRQ� PLW� W'&6� KLQVLFKWOLFK� VHLQHU� 6LFKHUKHLW� *UHQ]HQ� JHVHW]W� VLQG�� 'LH�

(QWZLFNOXQJ� PD[LPDO� HIIHNWLYHU� DEHU� GHQQRFK� VLFKHUHU� 6WLPXODWLRQVSURWRNROOH� LVW� GULQJHQG�

HUIRUGHUOLFK��LQVEHVRQGHUH�LP�+LQEOLFN�DXI�HLQH�NOLQLVFKH�$QZHQGXQJ�GHU�W'&6�

ͶǤ͹Ǥʹ ������������������������������������������

,QGLYLGXHOOH�8QWHUVFKLHGH�YRQ�3HUVRQHQ�ZLH�$OWHU��*HVFKOHFKW�XQG�JHQHWLVFKH�3RO\PRUSKLVPHQ�

I�KUHQ� ]X� HLQHU� KRKHQ� 9DULDQ]� GHU� W'&6� (IIHNWH� �%RJJLR� HW� DO�� ������ &KDLHE� HW� DO�� ������

1LHUDWVFKNHU�HW�DO��������3OHZQLD�HW�DO���������8P�LP�9RUDXV�3HUVRQHQ�GHWHNWLHUHQ�]X�N|QQHQ��EHL�

GHQHQ�GLH�6WLPXODWLRQ�]X�HLQHU 9HUEHVVHUXQJ�GHU�EHKDYLRUDOHQ�/HLVWXQJ�I�KUW��VROOWHQ�]XN�QIWLJH�

6WXGLHQ� )DNWRUHQ�� GLH� (LQIOXVV� DXI� GLH� :LUNXQJ� GHU� W'&6� KDEHQ�� ZHLWHU� XQWHUVXFKHQ� XQG�



��

6WLPXODWLRQVHIIHNWH�DXI�LQGLYLGXHOOHU�(EHQH�EHWUDFKWHQ��(V�LVW�GXUFKDXV�YRUVWHOOEDU��GDVV�GDGXUFK�

GLH�EHL�GHU�GDUJHERWHQHQ�$UEHLW�EHREDFKWHWHQ�(IIHNWH�LPPHQV�JHVWHLJHUW�ZHUGHQ�N|QQWHQ�

ͶǤ͹Ǥ͵ �������������������������������������

(LQ� ZHLWHUHU� ZLFKWLJHU� $QVDW]SXQNW�� GLH� $XVSUlJXQJ� XQG� 'DXHU� GHU� 6WLPXODWLRQVHIIHNWH� ]X�

VWHLJHUQ��HUJLEW�VLFK�DXV�GHU�]XVlW]OLFKHQ�9HUDEUHLFKXQJ�YRQ�]HQWUDO�ZLUNVDPHQ�3KDUPDND�ZLH�]XP�

%HLVSLHO� 10'$�$JRQLVWHQ�� VHOHNWLYHU 6HURWRQLQ�:LHGHUDXIQDKPHKHPPHU� �VHOHFWLYH� VHURWRQLQ�

UHXSWDNH�LQKLELWRU��665,� XQG�1DWULXPNDQDOEORFNHU��(V�EHVWHKW�DOOJHPHLQH�(LQLJNHLW�GDU�EHU��GDVV�

YHUVFKLHGHQH� 1HXURWUDQVPLWWHUV\VWHPH� lKQOLFK� ZLH� W'&6� VHOEVW� (LQIO�VVH� DXI� GLH�

/DQJ]HLWSRWHQWLHUXQJ�XQG�GHU�/DQJ]HLWGHSUHVVLRQ QHKPHQ��GLH�ZLHGHUXP�*UXQGODJH�I�U�/HUQHQ�

XQG�*HGlFKWQLVIRUPDWLRQ�ELOGHQ��&OD�HQ�XQG�6FKQLW]OHU�������1LWVFKH�XQG�3DXOXV������� 1LWVFKH�

HW�DO�������D� JHODQJ�HV��GHQ�GLUHNWHQ�=XVDPPHQKDQJ�GHU�6HURWRQLQ�.RQ]HQWUDWLRQHQ�XQG�W'&6�

GDU]XOHJHQ� %HL� LKUHP� ([SHULPHQW� I�KUWH� GHU� (LQVDW]� YRQ� &LWDORSUDP�� HLQ� 665,�� ]X� HLQHU�

9HUVWlUNXQJ� XQG�9HUOlQJHUXQJ� GHU� GXUFK� DW'&6�LQGX]LHUWHQ�1DFKHIIHNWH�� (LQH�ZHLWHUH� 6WXGLH�

NRQQWH� QDFKZHLVHQ�� GDVV� HLQH� .RPELQDWLRQ� DXV� 665,� XQG� DW'&6� ]X HLQHU� 9HUEHVVHUXQJ� GHU�

*HGlFKWQLVOHLVWXQJ�M�QJHUHU�VRZLH�lOWHUHU�JHVXQGHU�3UREDQGHQJUXSSHQ�I�KUWH��3UHKQ�HW�DO���������

$EHU�DXFK�DQGHUH�1HXURWUDQVPLWWHU�ZLH�'RSDPLQ��1RUDGUHQDOLQ�VRZLH�10'$�$JRQLVWHQ I�KUHQ�

]X� HLQHP� DXVJHSUlJWHUHQ� XQG� �� RGHU� YHUOlQJHUWHQ� (IIHNW� GHU� GXUFK� DW'&6� KHUYRUJHUXIHQHQ�

$OWHUDWLRQ�GHU�([]LWDELOLWlW��1LWVFKH�HW�DO������D��1LWVFKH�HW�DO������E���,P�+LQEOLFN�DXI�NDWKRGDOH�

6WLPXODWLRQ� NRQQWH� JH]HLJW� ZHUGHQ�� GDVV� $FKHW\OFKROLQHVWHUDVH�+HPPHU� VRZLH�

1DWULXPNDQDOEORFNHU�]X�HLQHU�YHUOlQJHUWHQ�9HUPLQGHUXQJ�GHU�NRUWLNDOHQ�([]LWDELOLWlW I�KUHQ��.XR�

HW�DO��������1LWVFKH�HW�DO������E���'LH�DXIJHI�KUWHQ�6WXGLHQ�]HLJHQ�VHKU�HLQGUXFNVYROO��GDVV�GLH�

9HUDEUHLFKXQJ� YRQ� 1HXURSKDUPDND� HLQHQ� YLHOYHUVSUHFKHQGHQ� $QVDW]� ]XU� 2SWLPLHUXQJ� YRQ�

6WLPXODWLRQVHIIHNWHQ�GDUVWHOOW��

ͶǤ͹ǤͶ ��������������� ���������� �����������������

'D�GLH�YRUOLHJHQGH�6WXGLH�(YLGHQ]� OLHIHUW��GDVV�VRZRKO�NRJQLWLYHV�7UDLQLQJ�DOV�DXFK�DW'&6�]X�

HLQHU�9HUEHVVHUXQJ�GHU� LQ�GDV�$XIJDEHQZHFKVHOSDUDGLJPD� LQYROYLHUWHQ�H[HNXWLYHQ�)XQNWLRQHQ�

I�KUW��HUJLEW�VLFK�GLH�)UDJH��RE�VLFK�GXUFK�HLQH�.RPELQDWLRQ�EHLGHU�7HFKQLNHQ�GLH�EHREDFKWHWHQ�

(IIHNWH�YHUVWlUNHQ�ODVVHQ��+LHU]X�VHL�DXI�GLH�6WXGLH�YRQ�7D\HE�XQG�/DYLGRU������� YHUZLHVHQ��GLH�

LQQHUKDOE�YRQ�GUHL�6LW]XQJHQ�XQWHUVXFKWHQ��RE�ELODWHUDOH�6WLPXODWLRQ��EHU�GHP�O3)& GHQ�GXUFK�GLH�

PHKUPDOLJH�%HDUEHLWXQJ�HLQHV�$XIJDEHQZHFKVHOSDUDGLJPDV HQWVWHKHQGHQ hEXQJVHIIHNW�VWHLJHUQ�

NDQQ�� ,Q� GHU� 7DW� ]HLJWH� VLFK�� GDVV� DW'&6� �EHU� GHP� OLQNHQ� O3)& GHQ� 1XW]HQ GHV� 7UDLQLQJV�



��

KLQVLFKWOLFK�GHU�$UEHLWVJHGlFKWQLVOHLVWXQJ�XQG�GHU�NRJQLWLYHQ:HFKVHOSUR]HVVH�YHUVWlUNHQ�NRQQWH��

'LHV�VFKOXJ�VLFK�LQ�HLQHU�VLJQLILNDQWHQ�SUR]HQWXDOHQ�5HGXNWLRQ�GHU�0L[� XQG�:HFKVHONRVWHQ�LP�

9HUODXI�GHU�GUHL�6LW]XQJHQ�LP�9HUJOHLFK�]XU�3ODFHERVWLPXODWLRQ�RGHU�FW'&6��EHU�GHP�OLQNHQ�O3)&

QLHGHU�� ,P�+LQEOLFN�DXI�GDV GLYHUVLW\ 0RGHOO�H[HNXWLYHU�)XQNWLRQHQ�NRQQWH�HLQH�DQGHUH�6WXGLH�

HEHQIDOOV� HLQHQ� SRVLWLYHQ� (IIHNW� YRQ� NRJQLWLYHP� 7UDLQLQJ� XQG� W'&6� DXI� GHQ� %DVLVSUR]HVV�

,QKLELWLRQ QDFKZHLVHQ��'LW\H�HW�DO���������%HL�GLHVHP�([SHULPHQW�I�KUWHQ�GLH�3UREDQGHQ�DQ�YLHU�

DXIHLQDQGHUIROJHQGHQ�7DJHQ�HLQ�3DUDGLJPD�GXUFK��GDVV�GLH�$QWZRUWLQKLELWLRQ�WUDLQLHUWH��ZREHL�EHL�

GHU�+lOIWH�GHU�7HLOQHKPHU��EHU�GHP�UHFKWHQ�LQIHULRUHQ�IURQWDOHQ�*\UXV�DW'&6�YHUDEUHLFKW�ZXUGH��

(V�]HLJWH�VLFK��GDVV�VLFK�QLFKW�QXU�GLH�LQKLELWLRQ�9RUJlQJH�GXUFK�GDV�7UDLQLQJ��EHU�DOOH�3UREDQGHQ�

KLQZHJ�YHUEHVVHUWH��VRQGHUQ�GDVV�DW'&6�LP�9HUJOHLFK�]XU�.RQWUROOJUXSSH�]X�HLQHU�9HUVWlUNXQJ�

GHV�EHVDJWHQ�7UDLQLQJVHIIHNWHV�I�KUWH��

+LQVLFKWOLFK� HLQHU� NOLQLVFKHQ�$QZHQGXQJ� GHU� W'&6� HUJLEW� VLFK� GLH� )UDJH� LQZLHIHUQ� VLFK� HLQH

.RPELQDWLRQ�DXV�7UDLQLQJ�XQG� W'&6 DXI�EHHLQWUlFKWLJWH�NRJQLWLYH�)XQNWLRQHQ�DXVZLUNW��(LQHQ�

ZLFKWLJHQ�$VSHNW�EHOHXFKWHW�HLQH�NOLQLVFKH�3LORWVWXGLH��GLH�W'&6�XQG�7UDLQLQJ�YRQ�6SUDFKH�EHL�DQ�

SULPlU� SURJUHGLHQWHU�$SKDVLH� HUNUDQNWHQ� GHPHQWHQ� 3HUVRQHQ� XQWHUVXFKWH� �&RWHOOL� HW� DO�� �������

hEHU�]HKQ�7DJH�HUIROJWH�ZlKUHQG�GHU�'XUFKI�KUXQJ�HLQHU�6SUDFKWKHUDSLH�GLH�9HUDEUHLFKXQJ�YRQ�

HQWZHGHU� DW'&6� RGHU� 6FKHLQVWLPXODWLRQ� �EHU� GHP� OLQNHQ� O3)&�� $EVFKOLH�HQG ZXUGH HLQ

%HQHQQWUDLQLQJ XQG HLQH�7HVWXQJ�GHU�OLQJXLVWLVFKHQ�)lKLJNHLWHQ�GXUFKJHI�KUW��+LHUEHL�HU]LHOWH�GLH

*UXSSH��GLH�DW'&6�YHUDEUHLFKW�EHNRPPHQ�KDWWH� LP�9HUJOHLFK�]XU�3ODFHERJUXSSH�HLQH�VLJQLILNDQW�

EHVVHUH� 3HUIRUPDQFH�� 9LHOH� ZHLWHUH� NOLQLVFKH� 6WXGLHQ� NRQQWHQ� GLH� SRVLWLYHQ� (IIHNWH� GHU�

NRPELQLHUWHQ�$QZHQGXQJ�YRQ�NRJQLWLYHP�7UDLQLQJ�XQG�W'&6�UHSOL]LHUHQ��$QWRQHQNR�XQG�)O|HO�

������)ORHO�HW�DO��������0HLQ]HU�HW�DO���������,P�*HJHQVDW]�]XU�GDUJHERWHQHQ�$UEHLW�IRNXVVLHUWH�

VLFK�GLH�JHQDQQWHQ 6WXGLHQ LQVEHVRQGHUH�DXI�GLH�(IIHNWH�GHU�VSUDFKOLFKHQ�)HUWLJNHLWHQ��ZDV�GLH�

)UDJH�DXIZLUIW��RE VLFK�GLH�GXUFK�EHLGH�,QWHUYHQWLRQHQ�HQWVWHKHQGHQ�VLFK�JHJHQVHLWLJ�EHJ�QVWLJWHQ�

(IIHNWH�DXFK�DXI�GLH�$UEHLWVJHGlFKWQLVOHLVWXQJ��EHUWUDJHQ�ODVVHQ��(LQH�$QWZRUW�OLHIHUW�GLH�6WXGLH�

YRQ�6DQWRV�XQG�.ROOHJHQ� ��������GLH�GLH�.RPELQDWLRQ�DXV�NRJQLWLYHP 7UDLQLQJ�XQG� W'&6�EHL�

%HHLQWUlFKWLJXQJ� GHV� $UEHLWVJHGlFKWQLVVHV� EHL� )LEURP\DOJLH�3DWLHQWHQ� XQWHUVXFKWHQ�� 'LH�

(UJHEQLVVH� ]HLJHQ�� GDVV� DW'&6� �EHU� GHP� O3)& LP� 9HUJOHLFK� ]XU� 6FKHLQVWLPXODWLRQ� ]X� HLQHU�

6WHLJHUXQJ�GHU�(IIL]LHQ]�GHV�$UEHLWVJHGlFKWQLVWUDLQLQJV I�KUWH��

$QKDQG�GHU�(UJHEQLVVH� GHU� DXIJHI�KUWHQ�NRJQLWLYHQ�6WXGLHQ� LVW� HV� VRPLW� YRUVWHOOEDU�� GDVV� HLQH�

.RPELQDWLRQ� DXV� GHP�7UDLQLQJ� GHV�$XIJDEHQZHFKVHOSDUDGLJPDV� XQG� DW'&6� �EHU� GHP� OLQNHQ�

O3)& ]X�HLQHU�9HUEHVVHUXQJ�GHU�$UEHLWVJHGlFKWQLVOHLVWXQJ�I�KUHQ�N|QQWH��8QWHUVW�W]HQG�I�U�HLQH�



��

NOLQLVFKH�$QZHQGXQJ�VSULFKW�GLH�7DWVDFKH��GDVV�PHKUIDFK�QDFKJHZLHVHQ ZXUGH��GDVV�GLH�SRVLWLYHQ�

(IIHNWH��GLH�GXUFK�GLH�9HUELQGXQJ�YRQ NRJQLWLYHQ�7UDLQLQJ�XQG� W'&6�HU]LHOW�ZXUGHQ��PHKUHUH�

:RFKHQ�ELV�]X���0RQDWH�QDFK�%HHQGLJXQJ�GHV�([SHULPHQWV�DQKLHOWHQ �&RWHOOL�HW�DO��������)ORHO�

HW�DO��������0HLQ]HU�HW�DO���������'LHVH %HREDFKWXQJ�LVW�EHGHXWVDP��GD�GLH�9RUDXVVHW]XQJ�I�U�HLQHQ�

HUIROJUHLFKHQ�WKHUDSHXWLVFKHQ�(LQVDW]�ODQJDQKDOWHQGH�(IIHNWH�LVW��(LQH�NRPELQLHUWH�$QZHQGXQJ�

DXV� NRJQLWLYHP� 7UDLQLQJ� XQG� W'&6� VFKHLQW� VRPLW� HLQ� YLHOYHUVSUHFKHQGHU� $QVDW]� ]X� VHLQ�� GLH�

(IIHNWVWlUNH� DXI�GLH�EHKDYLRUDOH�/HLVWXQJ�DXFK�GHUJHVWDOW� ODQJIULVWLJ ]X�RSWLPLHUHQ�� GDVV� W'&6�

SHUVSHNWLYLVFK� DOV� WKHUDSHXWLVFKHV� ,QVWUXPHQW EHL� HLQHU� %HHLQWUlFKWLJXQJ� YRQ� NRJQLWLYHQ�

)XQNWLRQHQ $QZHQGXQJ�ILQGHW�

ͶǤͺ ������������������o�����������

ͶǤͺǤͳ �������������

%HL�GHP�([SHULPHQW�KDQGHOW�HV�VLFK�XP�HLQH�SODFHERNRQWUROOLHUWH��HLQIDFK�YHUEOLQGHWH�ÄFURVVRYHU³�

6WXGLH��8P�GLH�9DULDQ]�]ZLVFKHQ�GHQ�3UREDQGHQ�XQG�VRPLW�LQWHULQGLYLGXHOOH�6W|UIDNWRUHQ�VRZLH�

GLH� $Q]DKO� GHU� ([SHULPHQWDOWHLOQHKPHU� ]X� UHGX]LHUHQ�� ZXUGH� GHU� 6WXGLH� HLQ� UDQGRPLVLHUWHV�

,QQHUVXEMHNWGHVLJQ�]XJUXQGH�JHOHJW��:LH�EHUHLWV�HUOlXWHUW NRQQWH�QDFKJHZLHVHQ�ZHUGHQ��GDVV�GLH�

PHKUPDOLJH�%HDUEHLWXQJ�GHV�3DUDGLJPDV�]X�HLQHP�GHXWOLFKHQ�7UDLQLQJVHIIHNW�JHI�KUW�KDW��GHU�GLH�

W'&6�(IIHNWH�LP�,QQHUVXEMHNWYHUJOHLFK��EHUODJHUW�KDW� /HGLJOLFK EHL�GHU�HUVWHQ�6LW]XQJ��EHL�GHU�

YRQ�HLQHU�$XVNODPPHUXQJ�GHV�hEXQJVHIIHNWV�DXV]XJHKHQ�LVW��]HLJWH�VLFK�HLQH�9HUEHVVHUXQJ�GHU�

$UEHLWVJHGlFKWQLVOHLVWXQJ�GXUFK�DW'&6��EHU�GHU�OLQNHQ�,)-��+LHUEHL�JLOW�]X�EHU�FNVLFKWLJHQ��GDVV�

LP� =ZLVFKHQVXEMHNWYHUJOHLFK� XQWHUVFKLHGOLFKH� ,QWHUYHQWLRQVJUXSSHQ� HQWVWHKHQ��

*UXSSHQXQWHUVFKLHGH�ZXUGHQ�]ZDU�DQKDQG YRQ�QHXURSV\FKRORJLVFKHQ�$QDO\VHQ�DXVJHVFKORVVHQ��

GHQQRFK�VLQG�ZHLWHUI�KUHQGH�UDQGRPLVLHUWH�=ZLVFKHQVXEMHNWVWXGLHQ�PLW�DQJHPHVVHQHU�.RQWUROOH�

XQG�3UREDQGHQDQ]DKO�Q|WLJ��XP�GLH�EHREDFKWHWHQ�(IIHNWH�ZHLWHU�]X�EHOHXFKWHQ��+LHUEHL�VROOWHQ�GLH�

YHUVFKLHGHQHQ� *UXSSHQ� KLQVLFKWOLFKH� GHPRJUDILVFKHU� 'DWHQ� VRZLH� QHXURSV\FKORJLVFKHU� 7HVWV�

PLWHLQDQGHU� YHUJOLFKHQ� ZHUGHQ�� XP� DXVVFKOLH�HQ� ]X� N|QQHQ�� GDVV� SRWHQ]LHOO� HU]HXJWH�

6WLPXODWLRQVHIIHNWH� DXI� 8QWHUVFKLHGH� GHU� 3UREDQGHQJUXSSHQ� EHUXKHQ� (LQH� (PSIHKOXQJ� I�U�

QDFKIROJHQGHQ� ,QQHUVXEMHNWVWXGLHQ ]X� W'&6� LVW� GLH� 9HUZHQGXQJ YRQ 3DUDOOHOYHUVLRQHQ GHU�

$XIJDEHQ ZlKUHQG�GHU HLQ]HOQHQ�6LW]XQJHQ��XP�HLQHQ�SRWHQWLHOOHQ�(LQIOXVV�GHV�7UDLQLQJV�DXI�GLH�

6WLPXODWLRQVHIIHNWH�P|JOLFKVW�JHULQJ�]X�KDOWHQ�



��

ͺǤ;ǤͷǤͷ o�����������

'LH� GHU� ([SHULPHQWDOSKDVH� YRUDQJHKHQGHQ hEXQJVSKDVH VWHOOW HLQHQ� 6FKZDFKSXQNW� GHU�

YRUOLHJHQGHQ� $UEHLW� GDU�� GD� GLH� KLHUGXUFK� KHUYRUJHUXIHQH� $OWHUDWLRQ� GHV� QHXURQDOHQ�

(UUHJEDUNHLWVQLYHDXV�QDFKIROJHQGH�(IIHNWH�GHU�QLFKWLQYDVLYHQ�+LUQVWLPXODWLRQ�DXVVFKODJJHEHQG�

PRGXOLHUHQ�NDQQ��&DUYDOKR�HW�DO��������6LHEQHU�HW�DO��������=LHPDQQ�HW�DO���������'LHVH�$QQDKPH�

LVW�XQWHU�DQGHUHP�DXI GLH�6WXGLH�YRQ�&DUYDOKR�XQG�.ROOHJHQ������� ]XU�FN]XI�KUHQ��GHUHQ�)RNXV�

GLH� 8QWHUVXFKXQJ� GDUVWHOOWH�� ZLH� VLFK� HLQH� 8QWHUEUHFKXQJ� GHU� 6WLPXODWLRQ� I�U� HLQ� GHILQLHUWHV�

=HLWLQWHUYDOO� DXI� 9HUKDOWHQVHIIHNWH� DXVZLUNW�� +LHUEHL� HUIROJWH� GLH� ]ZHLWH� W'&6� 6LW]XQJ�

�.RQGLWLRQLHUXQJ��ZlKUHQG�GHU�3KDVH�GHU�GXUFK�GLH�HUVWH�6LW]XQJ��3UlNRQGLWLRQLHUXQJ��LQGX]LHUWHQ�

1DFKHIIHNWH��(V�]HLJWH�VLFK��GDVV�NRQWLQXLHUOLFK�DSSOL]LHUWH�DW'&6��EHU�GHP�OLQNHQ�GO3)&�HLQH�

9HUEHVVHUXQJ� GHU� 3HUIRUPDQFH� KHUYRUULHI�� ZRKLQJHJHQ� HLQH� 3UlNRQGLWLRQLHUXQJ�PLW� DQRGDOHP�

*OHLFKVWURP� GLH� OHLVWXQJVVWHLJHUQGHQ� (IIHNWH� GHV� GDUDXIIROJHQGHQ� DW'&6� DEVFKZlFKWH�� (LQH�

3UlNRQGLWLRQLHUXQJ�PLW�NDWKRGDOHU�6WLPXODWLRQ�I�KUWH�]X�HLQHU�8PNHKUXQJ�QDFKIROJHQGHU�FW'&6�

LQGX]LHUWHU�(IIHNWH�XQG�GHPHQWVSUHFKHQG�]X�HLQHU�/HLVWXQJVYHUEHVVHUXQJ��'LHVH�%HREDFKWXQJHQ�

]HLJHQ�VHKU�HLQGUXFNVYROO��ZLH�HLQH�YRUDQJHKHQGH�9HUlQGHUXQJ�GHV�(UUHJEDUNHLWVQLYHDXV�HLQHV�

QHXURQDOHQ� 6\VWHPV�� GLH� $XVZLUNXQJHQ� QDFKIROJHQGHU� ,QWHUYHQWLRQHQ� DXI� GDVVHOEH� 6\VWHP�

PRGLIL]LHUHQ�XQG�VLFK�GLHV�VRJDU� LQ�JHJHQOlXILJHQ�(IIHNWHQ�ZLGHUVSLHJHOQ�NDQQ� )ROJOLFK� LVW�HV�

GXUFKDXV� YRUVWHOOEDU�� GDVV� GLH� hEXQJVSKDVH GHU� YRUOLHJHQGHQ� $UEHLW� ]X� HLQHU� QHXURQDOHQ�

$NWLYLWlWVlQGHUXQJ�GHUVHOEHQ�+LUQUHJLRQ�JHI�KUW�KDW���EHU�GHU�QDFKIROJHQG�W'&6�DSSOL]LHUW�ZXUGH��

'LH� P|JOLFKHUZHLVH� GDUDXV� UHVXOWLHUHQGH� 3UlNRQGLWLRQLHUXQJ� GHV� I�U� GHQ� $XIJDEHQZHFKVHO�

UHOHYDQWHQ�+LUQDUHDOV�N|QQWH�VRZRKO�GLH�5HL]VFKZHOOH�DOV�DXFK�GLH�5LFKWXQJ�GHU�QDFKIROJHQGHQ�

W'&6�LQGX]LHUWHQ� (IIHNWH� DXI� GLH� H[HNXWLYHQ� )XQNWLRQHQ� EHHLQIOXVVW� KDEHQ�� 'HPHQWVSUHFKHQG�

ZlUH HV� I�U�]XN�QIWLJH�6WXGLHQ HPSIHKOHQVZHUW�� HQWZHGHU�DXI�HLQH�hEXQJVSKDVH�]X�YHU]LFKWHQ�

RGHU�GLHVH�LQ�HLQHP�]HLWOLFKHQ�$EVWDQG�YRQ�PLQGHVWHQV�HLQHU�6WXQGH�YRU�GHU�([SHULPHQWDOSKDVH�

GXUFK]XI�KUHQ �&DUYDOKR�HW�DO���������VR�GDVV�HLQH�3UlNRQGLWLRQLHUXQJ�GHU UHOHYDQWHQ +LUQDUHDOH�

XQG�VRPLW�HLQH�SRWHQ]LHOOH�0RGXODWLRQ�GHU�6WLPXODWLRQVHIIHNWH�YHUPLHGHQ�ZHUGHQ�NDQQ�

ͺǤ;ǤͷǤ͸ ���������� ������������������������

'DV� YHUZHQGHWH� $XIJDEHQZHFKVHOSDUDGLJPDV� EHVWDQG� DXV� ]ZHL� $XIJDEHQ� �*HUDGH�8QJHUDGH�

.ODVVLILNDWLRQ�RGHU 9RNDO�.RQVRQDQW�.ODVVLILNDWLRQ� PLW�YHUJOHLFKEDUHP 6FKZLHULJNHLWVQLYHDX��

'LHV�NDQQ�GDKLQJHKHQG�DOV�/LPLWDWLRQ�GHU�YRUOLHJHQGHQ�$UEHLW�JHZHUWHW�ZHUGHQ��GD�GLH�$XIJDEHQ

VHOEVW� HLQHQ� HQWVFKHLGHQGHQ�(LQIOXVV� DXI�6WLPXODWLRQVHIIHNWH� QHKPHQ�N|QQHQ �%RUWROHWWR� HW� DO��

������/HLWH�HW�DO���������'LHV�YHUGHXWOLFKW�XQWHU�DQGHUHP�GLH�6WXGLH�YRQ�%RUWROHWWR�XQG�.ROOHJHQ�



��

������� DW'&6 I�KUWH EHL�HLQHU�HLQIDFKHQ�PRWRULVFKHQ�$XIJDEH�]X�HLQHU�9HUEHVVHUXQJ�XQG�EHL�

HLQHU�VFKZHUHQ�$XIJDEH�]X�HLQHU�9HUVFKOHFKWHUXQJ�GHU�/HLVWXQJ��$XV�GLHVHU�%HREDFKWXQJ�NDQQ�

JHVFKOXVVIROJHUW� ZHUGHQ�� GDVV� HLQH� .RPELQDWLRQ� GHU� DW'&6� PLW� HLQHU� GXUFK� GLH�

$XIJDEHQEHDUEHLWXQJ� KHUYRUJHUXIHQH� 6WHLJHUXQJ� GHU� QHXURQDOHQ� ([]LWDELOLWlW� GHUHQ�

OHLVWXQJVI|UGHUQGH� (IIHNWH� XPNHKUW��'HPQDFK� EHUXKHQ� GLH� HQGJ�OWLJHQ� (UJHEQLVVH� YRQ� W'&6�

6WXGLHQ�DXI�GHU�,QWHUIHUHQ]�GHU�(UUHJEDUNHLWVlQGHUXQJHQ��GLH�VRZRKO�GXUFK�GLH�$XIJDEH�DOV�DXFK�

GXUFK� GLH� 6WLPXODWLRQ� KHUYRUJHUXIHQ� ZHUGHQ�� 8P� MHGRFK� 5�FNVFKO�VVH� DXI� HLQHQ� JHQHUHOOHQ

DXIJDEHQXQDEKlQJLJHQ (LQIOXVV�GHU�6WLPXODWLRQ�DXI�H[HNXWLYH�)XQNWLRQHQ�]LHKHQ�]X�N|QQHQ� LVW�

HV IROJOLFK QRWZHQGLJ�� GDVV� QDFKIROJHQGH� W'&6�6WXGLHQ� ]ZHL� $XIJDEHQZHFKVHOSDUDGLJPHQ

XQWHUVFKLHGOLFKHQ�6FKZLHULJNHLWVOHYHOV YHUZHQGHQ �VLHKH�DXFK�6WUREDFK�XQG�$QWRQHQNR�������

ͶǤͺǤʹ ��¡�������������¡�������������

'D�GLH�W'&6�HLQH�QLFKWLQYDVLYH��VFKPHU]IUHLH��OHLFKW�GXUFKI�KUEDUH�XQG�NRVWHQJ�QVWLJH�0HWKRGH�

LVW��GLH�VLFK�DOV�ZLUNVDP�HUZLHVHQ�KDW��PRWRULVFKH��SHU]HSWXHOOH�VRZLH�NRJQLWLYH�+LUQIXQNWLRQHQ�

DNXW� DEHU� DXFK� DQKDOWHQG� ]X� PRGXOLHUHQ�� HQWZLFNHOWH� VLFK� GLH� *OHLFKVWURPVWLPXODWLRQ� LQ� GHQ�

OHW]WHQ� -DKUHQ� ]X� HLQHP� EHOLHEWHQ� ,QVWUXPHQW� LQ� GHQ� 1HXURZLVVHQVFKDIWHQ� XQG� GHU� NOLQLVFKHQ�

)RUVFKXQJ��1LWVFKH�HW�DO��������1LWVFKH�XQG�3DXOXV��������'DQHEHQ�JLOW�GLH�W'&6�EHL�9HUZHQGXQJ�

GHU� HPSIRKOHQHQ�6WLPXODWLRQVSDUDPHWHU� DOV� VHKU� VLFKHU� �*RGLQKR� HW� DO�� ������ ,\HU� HW� DO�� ������

1LWVFKH� HW� DO�� ����G�� 3RUHLV]� HW� DO�� ����� XQG� ]HLFKQHW� VLFK� GXUFK� HLQ� JHULQJHV�

1HEHQZLUNXQJVSURILO� DXV� �1LWVFKH� XQG� 3DXOXV� ������� 'HQQRFK� LVW� HV� YRU� GHU�

*OHLFKVWURPDSSOLNDWLRQ� HUIRUGHUOLFK�� GLH� 3UREDQGHQ� GDU�EHU� DXI]XNOlUHQ�� GDVV� YHUJOHLFKVZHLVH�

KlXILJ� 0LVVHPSILQGXQJHQ�� ZLH� HLQ� OHLFKWHV� .ULEEHOQ� XQG� -XFNHQ� XQWHU� GHQ� (OHNWURGHQ��

ZDKUJHQRPPHQ� ZHUGHQ�� =XGHP� N|QQHQ� VHOWHQ� DXFK� VFKZHUZLHJHQGHUH� 1HEHQZLUNXQJHQ� ZLH�

EHLVSLHOVZHLVH�(UP�GXQJ��.RSIVFKPHU]HQ�RGHU�hEHONHLW� DXIWUHWHQ� �3RUHLV]�HW� DO��������� ,Q�GHU�

GDUJHERWHQHQ�$UEHLW� ZXUGHQ� LQVJHVDPW� QXU� VFKZDFKH�1HEHQZLUNXQJHQ� ]X� 3URWRNROO� JHJHEHQ��

ZREHL�GLH�YHUVFKLHGHQHQ�6WLPXODWLRQVEHGLQJXQJHQ�NHLQHQ�(LQIOXVV�DXI�GHUHQ�$XVSUlJXQJ�KDWWHQ��

'LHV� XQWHUVWUHLFKW� GLH� JXWH� 9HUWUlJOLFKNHLW� GHU� W'&6��:HLWHUH� 9RU� XQG� 1DFKWHLOH� ZHUGHQ� LP�

)ROJHQGHQ�QlKHU�HU|UWHUW�

ͺǤ;Ǥ͸Ǥͷ �����������

'LH� W'&6 HUIUHXW� VLFK� QLFKW� ]XOHW]W� DXIJUXQG� LKUHU� 0|JOLFKNHLW� ]XU� VKDP� 6WLPXODWLRQ DQ

]XQHKPHQGHU�3RSXODULWlW��'D�GLH�3UREDQGHQ�QLFKW�]XYHUOlVVLJ�]ZLVFKHQ�DQRGDOHU��NDWKRGDOHU�XQG�

VKDP� 6WLPXODWLRQ� GLIIHUHQ]LHUHQ� N|QQHQ�� HLJQHW� VLH� VLFK� VHKU� JXW� I�U� GLH� 'XUFKI�KUXQJ�



��

SODFHERNRQWUROOLHUWHU� 6WXGLHQ� �+XPPHO� HW� DO�� ������*DQGLJD� HW� DO�� �������'XUFK� GLH� JUDGXHOOH�

(UK|KXQJ�GHU�6WURPVWlUNH�XQG�GHU�$SSOLNDWLRQ�GHV�6WURPV�I�U����6HNXQGHQ�LQ�GHU�VKDP�W'&6��

ZXUGHQ� GLH� PLW� GHU� 6WLPXODWLRQ� KlXILJ� LQQHUKDOE� GHU� HUVWHQ� 6HNXQGHQ� HLQKHUJHKHQGHQ�

0LVVHPSILQGXQJHQ� ZLH� .ULEEHOQ� RGHU� -XFNHQ� DXI� GHU� .RSIKDXW� KHUYRUJHUXIHQ� �I�U� HLQH�

GHWDLOOLHUWHUH�%HVFKUHLEXQJ�GHU�3ODFHERVWLPXODWLRQ�VLHKH�.DSLWHO���������'HQQRFK�KDW�HLQH�6WXGLH�

IHVWJHVWHOOW��GDVV�1HEHQZLUNXQJHQ�ZLH�.ULEEHOQ���������-XFNHQ���������%UHQQHQ��������|IWHU�EHL�

DNWLYHU��DQRGDO��NDWKRGDO��LP�9HUJOHLFK�]XU�VKDP�6WLPXODWLRQ�YRUNDPHQ��.HVVOHU�HW�DO���������%HL�

GHU� YRUOLHJHQGHQ�$UEHLW� ]HLJWH� VLFK� HLQ� lKQOLFKHV� (UJHEQLV�� %HL� GHU� 3ODFHERVWLPXODWLRQ� WUDWHQ�

EHLVSLHOVZHLVH�.ULEEHOQ�����������0�GLJNHLW��������XQG�.RQ]HQWUDWLRQVVFKZlFKH�����������HWZDV�

VHOWHQHU�DXI�DOV�EHL�NDWKRGDOHU�������������������������RGHU�DQRGDOHU������������������������

*OHLFKVWURPDSSOLNDWLRQ� 'LHV� ZLUIW� GLH� )UDJH� DXI�� RE� DXIJUXQG� GHU� XQWHUVFKLHGOLFKHQ�

$XIWUHWHQVKlXILJNHLW�GHU�1HEHQZLUNXQJHQ�GLH�7HLOQHKPHU�5�FNVFKO�VVH�DXI�GLH�6WLPXODWLRQVDUW�

]LHKHQ�NRQQWHQ XQG�GLH�6FKHLQVWLPXODWLRQ�GHPHQWVSUHFKHQG�NHLQH�DGlTXDWH�.RQWUROOEHGLQJXQJ�

GDUVWHOOWH�� 'DI�U� NRQQWHQ� NHLQH� EHGHXWVDPHQ� +LQZHLVH� JHIXQGHQ ZHUGHQ�� GD� GLH�

([SHULPHQWDOWHLOQHKPHU�GLH�XQWHUVFKLHGOLFKHQ�W'&6�%HGLQJXQJHQ�QXU�PLW��������������XQG������

�� I�U�GLH� DQRGDOH��NDWKRGDOH�XQG� VKDP�6WLPXODWLRQ� ULFKWLJ� HLQVFKlW]HQ�NRQQWHQ� �VLHKH�.DSLWHO�

�������� 'LHVH� =DKOHQ� OLHJHQ� LP� %HUHLFK� GHU� 5DWHZDKUVFKHLQOLFKNHLW� ������ ���� VR� GDVV� GLH�

9HUEOLQGXQJ�DOV�HUIROJUHLFK�]X�ZHUWHQ�LVW��

ͺǤ;Ǥ͸Ǥ͸ ����������������������������������

(LQ�6FKZDFKSXQNW�GHU�W'&6�NDQQ�LQ�VHLQHU�VWLPPXQJVPRGXOLHUHQGHQ�:LUNXQJ�JHVHKHQ�ZHUGHQ��

GD�HLQ�YHUlQGHUWHU�DIIHNWLYHU�=XVWDQG�GLH�6WXGLHQHUJHEQLVVH�EHHLQIOXVVHQ�N|QQWH��(LQ�ZLFKWLJHU�

$VSHNW� LVW� KLHUEHL�� GDVV� GLH� PHLVWHQ� ([SHULPHQWH�� EHL� GHQHQ� VLFK� HLQ� GHXWOLFKHU�

VWLPPXQJVVWHLJHUQGHQ� (IIHNW� GHU� W'&6� ]HLJWH�� DQ� GHSUHVVLYHQ� 3HUVRQHQ� GXUFKJHI�KUW� ZXUGHQ�

�%RJJLR�HW�DO������D��)UHJQL�HW�DO������F��5LJRQDWWL�HW�DO�������� %HL�JHVXQGHQ�3UREDQGHQ�KLQJHJHQ�

NRQQWH�ZHGHU��EHU�GHP�O3)& �)UHJQL�HW�DO������D��0RUJDQ�HW�DO��������1LWVFKH�HW�DO������� QRFK�

�EHU�GHP�UHFKWHQ�RUELWRIURQWDOHQ�.RUWH[��.RHQLJV�HW�DO������� HLQH�bQGHUXQJ�GHU�6WLPPXQJ�GXUFK�

W'&6�QDFKJHZLHVHQ�ZHUGHQ��7DWVlFKOLFK�]HLJWH�GLH�$XVZHUWXQJ�GHU�9$06� XQG�GHU�3$1$6�

%|JHQ�GHU�YRUOLHJHQGHQ�6WXGLH�HEHQIDOOV��GDVV�NHLQH�GHU�W'&6�%HGLQJXQJHQ�HLQHQ�(LQIOXVV�DXI�

GLH� 6WLPPXQJ� GHU� JHVXQGHQ� 9HUVXFKVSHUVRQHQ� KDWWH XQG� GHPQDFK� HLQH� 0RGLILNDWLRQ� GHU�

6WXGLHQHUJHEQLVVH�GXUFK�GLH�6WLPPXQJVODJH�QLFKW�QDFKJHZLHVHQ�ZHUGHQ�NDQQ���



��

ͺǤ;Ǥ͸Ǥ͹ 	������¡����������

(LQH� /LPLWDWLRQ� GHU� WUDQVNUDQLHOOHQ� *OHLFKVWURPVWLPXODWLRQ� NDQQ� LQ� GHUHQ� HLQJHVFKUlQNWHU�

)RNDOLWlW�JHVHKHQ�ZHUGHQ��'LHV�LVW�HLQHUVHLWV�GXUFK�GLH�UHODWLY�JUR�H�)OlFKH�GHU�(OHNWURGH�����FPð���

GLH� �EHU� GHU� OLQNHQ� ,)-� SRVLWLRQLHUW� ZXUGH�� XQG� DQGHUHUVHLWV� GXUFK� GLH� ELSRODUH� ]HSKDOH�

(OHNWURGHQDQRUGQXQJ�EHGLQJW��(UVWHUHV�I�KUW�GD]X��GDVV�EHL�GHU�6WLPXODWLRQ�GHU�,)-�QLFKW�QXU�ORNDOH�

9HUlQGHUXQJHQ�GHU�NRUWLNDOHQ�(UUHJEDUNHLW�KHUYRUJHUXIHQ��VRQGHUQ�DXFK�DQJUHQ]HQGH�QHXURQDOH�

1HW]ZHUNH� EHHLQIOXVVW� ZHUGHQ� �:DJQHU� HW� DO�� ����D��� 'HPQDFK� NDQQ� GLH� 0RGXODWLRQ� GHU�

0L[NRVWHQ�LQ�GHU�YRUOLHJHQGHQ�6WXGLH�DXFK�DXI�$NWLYLWlWVlQGHUXQJHQ�DQGHUHU�+LUQUHJLRQHQ�DOV�GHV�

HLJHQWOLFKHQ� 6WLPXODWLRQVDUHDOV� ]XU�FN]XI�KUHQ� VHLQ�� $XIJUXQG� GHU� ELSRODUHQ� ]HSKDOHQ�

(OHNWURGHQDQRUGQXQJ� LVW� HEHQIDOOV� QLFKW� DXV]XVFKOLH�HQ�� GDVV� GLH� EHREDFKWHWHQ� (IIHNWH� GXUFK�

(UUHJEDUNHLWVlQGHUXQJHQ�GHU�.RUWH[DUHDOH�XQWHU�GHU�5HIHUHQ]HOHNWURGH�EHGLQJW�VLQG��'LHVH�ZXUGH�

ZLH� LQ� YLHOHQ� YRUEHVFKULHEHQHQ� W'&6�3URWRNROOHQ� �EHU� GHP� NRQWUDODWHUDOHQ� VXSUDRUELWDOHQ�

)URQWDOKLUQ��)S��QDFK�GHP�������((*�6\VWHP��DQJHEUDFKW��&DUYDOKR�HW�DO��������)LOPHU�HW�DO��

������/HLWH�HW�DO��������6WUREDFK�HW�DO���������'DGXUFK�ZXUGH�HLQH UHODWLY�JUR�H�'LVWDQ]�]ZLVFKHQ�

EHLGHQ�(OHNWURGHQ�JHVFKDIIHQ��GLH�ZLHGHUXP�]X�HLQHU�6WHLJHUXQJ�GHU�6WURPGLFKWH�LQ�GHU�7LHIH�I�KUW�

�0LUDQGD�HW�DO���������1DFKWHLOLJ�LVW�MHGRFK��GDVV�GLH�5HIHUHQ]HOHNWURGH�IXQNWLRQHOO�QLFKW�LQHUW�LVW��

VRQGHUQ�HEHQIDOOV�6WLPXODWLRQVHIIHNWHQ�XQWHUOLHJW��'LHVH�VLQG�GHU�3RODULWlW�XQWHU�GHU�(OHNWURGH��GLH�

�EHU� GHP� ]X� XQWHUVXFKHQGHQ� +LUQDUHDO� DQJHEUDFKW� ZXUGH�� HQWJHJHQJHVHW]W�� 6R� I�KUW� DQRGDOH�

6WLPXODWLRQ��EHU�GHU�OLQNHQ�,)-�]X�HLQHU�NDWKRGDOHQ�6WLPXODWLRQ�XQWHU�GHU�5HIHUHQ]HOHNWURGH�XQG�

XPJHNHKUW��8P�HLQHQ�(LQIOXVV�GLHVHU�SRWHQ]LHOOHQ�(IIHNWH�DXI�GLH�6WXGLHQHUJHEQLVVH�]X�YHUPHLGHQ��

ZXUGH�LQ�GHU�YRUOLHJHQGHQ�6WXGLH�I�U�GLH�5HIHUHQ]HOHNWURGH�LP�9HUJOHLFK�]XU (OHNWURGH��GLH��EHU�

GHU�OLQNHQ�,)-�SRVLWLRQLHUW�ZXUGH��HLQH�JU|�HUH�)OlFKH������FPð��YHUZHQGHW�XQG�VRPLW�GLH�'LFKWH�

GHV� *OHLFKVWURPV� PLQLPLHUW� �1LWVFKH� HW� DO�� ������� =ZDU� OLHIHUQ� ELOGJHEHQGH� 8QWHUVXFKXQJHQ��

NHLQHQ� +LQZHLV�� GDVV� GHU� UHFKWH� RUELWRIURQWDOH .RUWH[� LQ� 3UR]HVVH� GHV� $XIJDEHQZHFKVHOV�

LQYROYLHUW�LVW��%UDVV�XQG�&UDPRQ�������%UDVV�HW�DO��������.LP�HW�DO��������:LWW�XQG�6WHYHQV��������

GHQQRFK�LVW�HLQH�%HHLQIOXVVXQJ�GHU�6WXGLHQHUJHEQLVVH�GXUFK�(UUHJEDUNHLWVlQGHUXQJHQ�XQWHU�GHU�

5HIHUHQ]HOHNWURGH� QLFKW� VLFKHU� DXV]XVFKOLH�HQ� 1DFKIROJHQGH� 6WXGLHQ� VROOWHQ� IROJOLFK�

6WLPXODWLRQVSURWRNROOH�HQWZLFNHOQ��GLH�IRNDOHUH�(IIHNWH�HU]HXJHQ��'LHV�NDQQ�EHLVSLHOVZHLVH�GXUFK�

HLQH�9HUNOHLQHUXQJ�GHU�(OHNWURGH��GLH��EHU�GHP�]X�XQWHUVXFKHQGHQ�+LUQDUHDO�SRVLWLRQLHUW�ZLUG��EHL�

JOHLFKEOHLEHQGHU�6WURPGLFKWH�HUUHLFKW�ZHUGHQ��1LWVFKH�HW�DO���������'HQ�GXUFK�GLH�ELSRODUH�]HSKDOH�

(OHNWURGHQDQRUGQXQJ�HU]HXJWHQ�6WLPXODWLRQVHIIHNWHQ�XQWHU�GHU�5HIHUHQ]HOHNWURGH�N|QQWH�VRZRKO�

PLW� HLQHU� H[WUD]HSKDOHQ� 3RVLWLRQLHUXQJ� DOV� DXFK� HLQHU� ZHLWHUHQ� 9HUJU|�HUXQJ� GHU�

5HIHUHQ]HOHNWURGH�HQWJHJHQJHZLUNW�ZHUGHQ��1LWVFKH�HW�DO��������



��

ͶǤͺǤ͵ o��������������

'LH�LQWHULQGLYLGXHOOH�9DULDQ]�GHU�W'&6�(IIHNWH�I�KUHQ�]X�HLQHU�HLQJHVFKUlQNWHQ�hEHUWUDJEDUNHLW��

'D�GLH�7HLOQHKPHU�GHU�DXVJHZHUWHWHQ�6WXGLH�UHODWLY�MXQJ�ZDUHQ��'XUFKVFKQLWWVDOWHU� ����-DKUH��LVW�

HLQH�hEHUWUDJXQJ�DXI�lOWHUH�3HUVRQHQ��EHL�GHQHQ�W'&6�YHUPXWOLFK�HLQH�DQGHUH�:LUNXQJ�HQWIDOWHW�

�%RJJLR�HW�DO���������QLFKW�RKQH�ZHLWHUHV�P|JOLFK��)HUQHU�KDEHQ�GLH�3UREDQGHQ�GHU�YRUOLHJHQGHQ�

$UEHLW HLQ�EHVRQGHUV�KRKHV�%LOGXQJVQLYHDX�DXIJHZLHVHQ��PLWWOHUH�$XVELOGXQJV]HLW� ����-DKUH���VR�

GDVV HLQH�hEHUWUDJXQJ�GHU�(UJHEQLVVH DXI�3HUVRQHQ�PLW�VFKOHFKWHUHP�%LOGXQJVJUDG�OLPLWLHUW�LVW��

GD�VLFK�GLH�IOXLGH�,QWHOOLJHQ] LQ�GHU�H[HNXWLYHQ 3HUIRUPDQFH ZLGHUVSLHJHOW �.UD\�XQG�/LQGHQEHUJHU�

������

ͶǤͻ �����������������������������

'LH�YRUOLHJHQGH�$UEHLW�OLHIHUW�]ZHL�ZLFKWLJH�(UNHQQWQLVVH��(LQHUVHLWV�NRQQWH�JH]HLJW�ZHUGHQ��GDVV�

GLH� PHKUPDOLJH� 'XUFKI�KUXQJ� GHV� $XIJDEHQZHFKVHOSDUDGLJPDV� �EHU� GLH� H[SHULPHQWHOOHQ�

6LW]XQJHQ� XQDEKlQJLJ� YRQ� GHU� 6WLPXODWLRQVEHGLQJXQJ� ]X� HLQHU� 9HUEHVVHUXQJ� GHU�

$UEHLWVJHGlFKWQLV� XQG�$XIJDEHQZHFKVHOOHLVWXQJ�JHI�KUW�KDW��'LHV�VFKOXJ�VLFK�LQ�HLQHU�5HGXNWLRQ�

GHU�0L[� XQG�:HFKVHONRVWHQ�GXUFK�hEXQJ�QLHGHU��(V�ILQGHQ�VLFK�GLYHUVH�6WXGLHQ�]X�NRJQLWLYHP�

7UDLQLQJ� XQG� $XIJDEHQZHFKVHO� LQ� GHU� /LWHUDWXU�� GLH� YHUJOHLFKEDUH� (IIHNWH� EHVFKULHEHQ� KDEHQ�

�%HUU\KLOO�XQG�+XJKHV�������.UD\�XQG�/LQGHQEHUJHU�������0LQHDU�XQG�6KDK�������6WUREDFK�HW�DO��

������:HQGW�HW�DO���������$QGHUHUVHLWV�NRQQWH�QDFKJHZLHVHQ�ZHUGHQ��GDVV�GXUFK�XQLODWHUDOH�DW'&6�

GHU� OLQNHQ�,)-�HLQH�0RGXODWLRQ�GHU�H[HNXWLYHQ�$UEHLWVJHGlFKWQLVOHLVWXQJ�KHUYRUJHUXIHQ�ZXUGH��

'D�GLHVHU�9HUKDOWHQVHIIHNW�OHGLJOLFK�EHL�GHU�HUVWHQ�6LW]XQJ�DXIWUDW��LVW�GDYRQ�DXV]XJHKHQ��GDVV�GHU�

EHREDFKWHWH� 7UDLQLQJVHIIHNW� VR� DXVJHSUlJW� ZDU�� GDVV� HU� GLH� $XVZLUNXQJHQ� GHU� W'&6� LP�

,QQHUVXEMHNWYHUJOHLFK��EHUODJHUW�KDW��

,P� +LQEOLFN� DXI� GHQ� 0HFKDQLVPXV� GHU� EHREDFKWHWHQ� VWLPXODWLRQV�LQGX]LHUWHQ� (IIHNWH� LVW�

DQ]XQHKPHQ�� GDVV� DW'&6� YHUPXWOLFK� GXUFK� (UK|KXQJ� GHU� NRUWLNDOHQ� ([]LWDELOLWlW� ]X� HLQHU�

YHUVWlUNWHQ� $XIUHFKWHUKDOWXQJ� GHU� 7DVN� 6HWV� LP� $UEHLWVJHGlFKWQLV� ZlKUHQG� GHU�

:LHGHUKROXQJVGXUFKJlQJH�GHU�0L[EO|FNH�JHI�KUW�KDW��'LH�RSWLPLHUWH�$XIUHFKWHUKDOWXQJ�GHU�7DVN�

6HWV� UHVXOWLHUWH� ZDKUVFKHLQOLFK� LQ� HLQHP� LP� 9HUJOHLFK� ]XP� UHOHYDQWHQ� 7DVN� 6HW� GRPLQDQWHQ�

LUUHOHYDQWHQ�7DVN�6HW�� VR�GDVV�GLH� HUK|KWH� ,QWHUIHUHQ]� ]X� HLQHU�=XQDKPH�GHU�0L[NRVWHQ� I�KUWH�

�VLHKH�.DSLWHO� ������ 'LH�+\SRWKHVH�� GDVV� VHOHNWLY GLH� LQ� GLH�0L[EO|FNH� LQYROYLHUWHQ� H[HNXWLYH�

)XQNWLRQHQ� EHHLQIOXVVW� ZXUGHQ�� ZLUG� GDGXUFK� XQWHUVW�W]W�� GDVV� DW'&6� NHLQH� (IIHNWH� DXI� GLH�

3HUIRUPDQFH� GHU� (LQ]HODXIJDEHQ� KDWWH� XQG� VRPLW� DXVJHVFKORVVHQ� ZHUGHQ� NDQQ�� GDVV� GLH�



��

6WLPXODWLRQ�OHGLJOLFK�GLH�XQVSH]LILVFKH�$XWRPDWLVLHUXQJ�GHU�HLQ]HOQHQ�$XIJDEHQ�EHJ�QVWLJW�KDW�

�VLHKH� .DSLWHO� ��� XQG� VLHKH� .DSLWHO� ������ 'LHVHV� (UJHEQLV� GHFNW� VLFK� PLW� GHP� GHU�

$XIJDEHQZHFKVHOVWXGLH� YRQ�7D\HE� XQG�/DYLGRU� �������� GLH� HEHQIDOOV� GXUFK� DW'&6�GHV� OLQNHQ�

O3)& HLQH� 9HUEHVVHUXQJ� GHU� $UEHLWVJHGlFKWQLVOHLVWXQJ�� QLFKW� DEHU� GHU� /HLVWXQJ GHU�

(LQ]HODXIJDEHQ� EHVFKULHEHQ� KDEHQ��'LH� VKLIWLQJ�9RUJlQJH�ZXUGHQ� LQ� GHU� GDUJHERWHQHQ�$UEHLW�

GXUFK�XQLODWHUDOH�W'&6 �EHU�GHU�OLQNHQ�,)-�DXFK�RKQH�%HU�FNVLFKWLJXQJ�GHV�7UDLQLQJVHIIHNWV�QLFKW�

EHHLQIOXVVW�� 'LHVH� 7DWVDFKH� NDQQ� VRZRKO� DXI� GLH� YHUZHQGHWH� (OHNWURGHQPRQWDJH� DOV� DXFK� GDV�

6WLPXODWLRQVDUHDO�]XU�FNJHI�KUW�ZHUGHQ��GD�:HFKVHONRVWHQ�ELVODQJ�QLFKW�GXUFK�XQLODWHUDOH��/HLWH�

HW� DO�� ������� VRQGHUQ� QXU� GXUFK�ELODWHUDOH� W'&6�HLQHU�5HJLRQ�GLH� VLFK� URVWUDO� GHU� ,)-� LP� O3)&

EHILQGHW��PRGXOLHUW�ZHUGHQ�NRQQWH��/HLWH�HW�DO��������6WUREDFK�XQG�$QWRQHQNR�������7D\HE�XQG�

/DYLGRU��������

'LH�(UJHEQLVVH�HU|IIQHQ�VRPLW�GLH�0|JOLFKNHLW��GDVV�VRZRKO�GXUFK�7UDLQLQJ�DOV�DXFK GXUFK DW'&6�

GHV� OLQNHQ� O3)& GLH� H[HNXWLYH� 3HUIRUPDQFH� GHV�$UEHLWVJHGlFKWQLVVHV� YHUEHVVHUW�ZHUGHQ� NDQQ��

+LHUGXUFK�VWHOOW�VLFK�GLH�)UDJH��RE�VLFK�GXUFK�HLQH�.RPELQDWLRQ�EHLGHU�7HFKQLNHQ GLH�EHREDFKWHWHQ�

SRVLWLYHQ�(IIHNWH�JHJHQVHLWLJ�YHUVWlUNHQ�ODVVHQ��,Q�GHU�7DW�NRQQWH�EHUHLWV�PHKUIDFK�QDFKJHZLHVHQ�

ZHUGHQ��GDVV�*OHLFKVWURPVWLPXODWLRQ�LP�9HUJOHLFK�]X�3ODFHERVWLPXODWLRQ�]X�HLQHU�VLJQLILNDQWHQ�

6WHLJHUXQJ� GHU� GXUFK� NRJQLWLYHV� 7UDLQLQJ� KHUYRUJHUXIHQHQ 9HUEHVVHUXQJ� GHU� EHKDYLRUDOHQ�

/HLVWXQJ I�KUW��'LW\H�HW�DO��������7D\HE�XQG�/DYLGRU��������=LHO�]XN�QIWLJHU�6WXGLHQ�VROOWH�HV�VHLQ��

GLH�NRPELQLHUWH�$QZHQGXQJ�YRQ NRJQLWLYHP�7UDLQLQJ�XQG�W'&6�ZHLWHU�]X�XQWHUVXFKHQ��VR�GDVV�

GLH� GXUFK� DW'&6� KHUYRUJHUXIHQH� SRVLWLYHQ� (IIHNWH� DXI� GDV� $UEHLWVJHGlFKWQLV� VWDELOLVLHUW� XQG�

YHUVWlUNW�ZHUGHQ�N|QQHQ�

(LQ�DQGHUHU�$QVDW]SXQNW�ZLH�W'&6�(IIHNWH�PD[LPLHUW�ZHUGHQ�N|QQHQ� OLHJW�LQ�GHU�2SWLPLHUXQJ�

GHU�6WLPXODWLRQVSURWRNROOH� .RJQLWLYH�6WXGLHQ�XQWHUVFKHLGHQ�VLFK�QLFKW�]XOHW]W�DXFK�KLQVLFKWOLFK�

GHU� YHUZHQGHWHQ� 6WLPXODWLRQVSDUDPHWHU�� ZDV� VLFK� LQ� GHU� JUR�HQ� +HWHURJHQLWlW� GHU� (UJHEQLVVH�

QLHGHUVFKOlJW� �-DFREVRQ� HW� DO�� ������ 7UHPEOD\� HW� DO�� ������� $XIJUXQG� GHU� GDGXUFK� IHKOHQGHQ�

9HUJOHLFKEDUNHLW�LVW�HV�VFKZLHULJ� EHREDFKWHWH�9HUKDOWHQVHIIHNWH�ULFKWLJ�]X�LQWHUSUHWLHUHQ��'DU�EHU�

KLQDXV�ZHUGHQ�LQWHULQGLYLGXHOO�YDULLHUHQGH�)DNWRUHQ��GLH�(LQIOXVV�DXI�GLH�:LUNXQJ�GHU�W'&6�KDEHQ��

QLFKW� KLQUHLFKHQG� EHU�FNVLFKWLJW� (V� VLQG� IROJOLFK� GULQJHQG� ZHLWHUH� V\VWHPDWLVFKH� 6WXGLHQ� GLH�

HLQKHLWOLFKHQ� 6WLPXODWLRQVSURWRNROOH� YHUZHQGHQ� Q|WLJ�� XP� GLH� I�U� HLQH�0RGXODWLRQ� NRJQLWLYHU�

+LUQIXQNWLRQHQ� ZLUNVDPHQ� XQG� PD[LPDO� HIIHNWLYHQ� 3DUDPHWHU� VRZLH� GLH� LQGLYLGXHOOHQ�

(LQIOXVVIDNWRUHQ�JHQDXHU�]X�HUIRUVFKHQ��$XI�GLHVH�:HLVH�N|QQHQ�LP�9RUDXV 3HUVRQHQ�GHWHNWLHUHQ�

ZHUGHQ��EHL�GHQHQ�GLH�6WLPXODWLRQ�]X�HLQHU�9HUEHVVHUXQJ�GHU�EHKDYLRUDOHQ�/HLVWXQJ�I�KUW��



��

'DU�EHU� KLQDXV� VWHOOW� HLQH� ZHLWHUH� *UXQGODJH� I�U� HLQHQ� JH]LHOWHUHQ� (LQVDW]� GHU�

*OHLFKVWURPVWLPXODWLRQ� GLH� 9HUELQGXQJ� PLW� ELOGJHEHQGHQ� 9HUIDKUHQ� GDU�� XP� HLQ� EHVVHUHV�

9HUVWlQGQLV��EHU�ORNDOH�XQG�JOREDOH�(IIHNWH�GHU�W'&6�DXI�GDV�QHXURQDOH�1HW]ZHUN�JHZLQQHQ�]X�

N|QQHQ��'XUFK�UHLQH�W'&6�6WXGLHQ�N|QQHQ�]ZDU�9HUKDOWHQVHIIHNWH�IHVWJHVWHOOW�ZHUGHQ��DEHU�GLH

GLUHNWH�$XVZLUNXQJ�GHU�*OHLFKVWURPDSSOLNDWLRQ�DXI�GDV�*HKLUQ�ZLUG�QLFKW�HUIDVVW� 6R�EOHLEW�]XP�

%HLVSLHO� XQNODU�� RE� QHEHQ� GHP� VWLPXOLHUWHQ� $UHDO� DXFK� ZHLWHUH� NRUWLNDOH� RGHU� VXENRUWLNDOH�

+LUQUHJLRQHQ� XQG� �� RGHU� GLH� .RQQHNWLYLWlW� GHV� QHXURQDOHQ� 1HW]ZHUNHV� YRQ� GHU� 6WLPXODWLRQ�

EHHLQIOXVVW� ZLUG� XQG� ZHOFKH� QHXURSK\VLRORJLVFKHQ� 9RUJlQJH� PLW� GHQ� W'&6�LQGX]LHUWHQ�

9HUlQGHUXQJHQ�GHU�+LUQOHLVWXQJHQ�DVVR]LLHUW�VLQG��)ROJOLFK�N|QQWHQ�GXUFK�HLQH�.RPELQDWLRQ�YRQ�

W'&6�6WXGLHQ� PLW� ELOGJHEHQGHU� 'LDJQRVWLN� ZLH� EHLVSLHOVZHLVH� GHU� 3(7�� I1,56� RGHU� I057�

5�FNVFKO�VVH� JH]RJHQ� ZHUGHQ�� LQ� ZHOFKH� 5LFKWXQJ� DQRGDOH� RGHU� NDWKRGDOH� 6WLPXODWLRQ� GLH�

$NWLYLWlW� QHXURQDOHU� 3RSXODWLRQHQ� PRGXOLHUW� XQG� ZHOFKH� +LUQDUHDOH� EHL� EHREDFKWHWHQ�

9HUKDOWHQVHIIHNWHQ�LQYROYLHUW�VLQG��+ROODQG�HW�DO��������0HLQ]HU�HW�DO��������0HLQ]HU�HW�DO��������

=XVDPPHQIDVVHQG� OLHIHUW� GLH� YRUOLHJHQGH� 6WXGLH� HLQHQ� ZLFKWLJHQ� %HLWUDJ� ]X� GHP�9HUVWlQGQLV�

H[HNXWLYHU�)XQNWLRQHQ�XQG�GHUHQ�9HUEHVVHUXQJ�VRZRKO�GXUFK�7UDLQLQJ�DOV�DXFK�GXUFK�DW'&6�GHU�

OLQNHQ�,)-��'D�(YLGHQ]�YRUOLHJW��GDVV�GLH�EHL�JHVXQGHQ�3HUVRQHQ�JHZRQQHQHQ�(UNHQQWQLVVH�DXFK�

5�FNVFKO�VVH�DXI�GLH�EHKDYLRUDOH�/HLVWXQJ�YRQ�3DWLHQWHQ�PLW�H[HNXWLYHU�'\VIXQNWLRQHQ ]XODVVHQ�

�6HLIHUWK�HW�DO���������LVW�HV�JXW�YRUVWHOOEDU��GDVV�W'&6�DOV ZHUWYROOH�WKHUDSHXWLVFKH�,QWHUYHQWLRQ�

EHL�3DWLHQWLQ�PLW�H[HNXWLYHQ�'\VIXQNWLRQHQ SHUVSHNWLYLVFK�NOLQLVFK�$QZHQGXQJ�ILQGHW��)�U�HLQHQ�

HUIROJUHLFKHQ� WKHUDSHXWLVFKHQ�(LQVDW]�VLQG� LQVEHVRQGHUH� ODQJDQKDOWHQGH�(IIHNWH UHOHYDQW��'LHVH�

N|QQHQ�QHEHQ�RSWLPLHUWHU�6WLPXODWLRQVSURWRNROOH�DXFK�GXUFK�GLH�$QZHQGXQJ�]HQWUDO�ZLUNVDPHU�

3KDUPDND HU]LHOW� ZHUGHQ �1LWVFKH� HW� DO�� ����D�� 1LWVFKH� HW� DO�� ����D��� hEHUGLHV� I�KUW� GLH�

NRPELQLHUWH�$QZHQGXQJ� DXV� NRJQLWLYHP�7UDLQLQJ� XQG� W'&6� QLFKW� QXU� ]X� HLQHU� (UK|KXQJ GHU�

(IIHNWVWlUNH��VRQGHUQ�DXFK�]X�HLQHU�9HUOlQJHUXQJ�GHU�OHLVWXQJVVWHLJHUQGHQ�(IIHNWH �&RWHOOL�HW�DO��

������)ORHO�HW�DO��������0HLQ]HU�HW�DO���������'LHV XQWHUVW�W]W�GLH $QQDKPH��GDVV�GLH�.RPELQDWLRQ�

EHLGHU� 9HUIDKUHQ� HLQHQ YLHOYHUVSUHFKHQGHQ $QVDW] GDUVWHOOW�� GHQ� (LQIOXVV� DXI� GLH� EHKDYLRUDOH�

3HUIRUPDQFH�GHUJHVWDOW RSWLPLHUHQ ]X N|QQHQ��GDVV�W'&6�NOLQLVFK�HLQJHVHW]W�ZHUGHQ�NDQQ�

� I057� 8QWHUVXFKXQJHQ� LP� 5XKH]XVWDQG� HUP|JOLFKW� GLH� 'DUVWHOOXQJ� IXQNWLRQHOOHU� .RQQHNWLYLWlW�
�DXIJDEHQXQDEKlQJLJ���ZRKLQJHJHQ� I057�0HVVXQJHQ�ZlKUHQG�GHU�$XIJDEHQGXUFKI�KUXQJ� HLQH�.RUUHODWLRQ�
]ZLVFKHQ�H[HNXWLYHU�/HLVWXQJ�XQG�GHU�$NWLYLWlW�]XJUXQGHOLHJHQGHU�+LUQDUHDOH�]XOlVVW��DXIJDEHQDEKlQJLJ��



��

ͷ ���������

$OOSRUW�$��6W\OHV�($��+VLHK�6��������6KLIWLQJ�,QWHQWLRQDO�6HW��([SORULQJ�WKH�'\QDPLF�&RQWURO�RI�

7DVNV��,Q��8PLOWD�&��0RVFRYLWFK�0��+UVJ��&RQVFLRXV�DQ�1RQFRQVFLRXV�,QIRUPDWLRQ�3URFHVVLQJ��

$WWHQWLRQ�DQG�3HUIRUPDQFH�;9��0,7�3UHVV��&DPEULGJH��6 ���±���

$OWPDQQ�(0��������7KH�SUHSDUDWLRQ�HIIHFW�LQ�WDVN�VZLWFKLQJ��&DUU\RYHU�RI�62$��0HPRU\�	�

FRJQLWLRQ�������±���

$QGUHZV�6&��+R\�.(��(QWLFRWW�3*��'DVNDODNLV�=-��)LW]JHUDOG�3%��������,PSURYLQJ�ZRUNLQJ�

PHPRU\��WKH�HIIHFW�RI�FRPELQLQJ�FRJQLWLYH�DFWLYLW\�DQG�DQRGDO�WUDQVFUDQLDO�GLUHFW�FXUUHQW�

VWLPXODWLRQ�WR�WKH�OHIW�GRUVRODWHUDO�SUHIURQWDO�FRUWH[��%UDLQ�VWLPXODWLRQ�����±��

$QWDO�$��1LWVFKH�0$��.LQFVHV�7=��.UXVH�:��+RIIPDQQ�.�3��3DXOXV�:��������)DFLOLWDWLRQ�RI�

YLVXR�PRWRU�OHDUQLQJ�E\�WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ�RI�WKH�PRWRU�DQG�H[WUDVWULDWH�

YLVXDO�DUHDV�LQ�KXPDQV��7KH�(XURSHDQ�MRXUQDO�RI�QHXURVFLHQFH��������±����

$QWRQHQNR�'��)O|HO�$��������1LFKWLQYDVLYH�6WLPXODWLRQVYHUIDKUHQ�LQ�GHU�1HXURORJLH1RQ�

LQYDVLYH�EUDLQ�VWLPXODWLRQ�LQ�QHXURORJ\��'HU�1HUYHQDU]W�������±���

$UGROLQR�*��%RVVL�%��%DUELHUL�6��3ULRUL�$��������1RQ�V\QDSWLF�PHFKDQLVPV�XQGHUOLH�WKH�DIWHU�

HIIHFWV�RI�FDWKRGDO�WUDQVFXWDQHRXV�GLUHFW�FXUUHQW�VWLPXODWLRQ�RI�WKH�KXPDQ�EUDLQ��7KH�-RXUQDO�RI�

SK\VLRORJ\��������±���

$URQ�$5��0RQVHOO�6��6DKDNLDQ�%-��5REELQV�7:��������$�FRPSRQHQWLDO�DQDO\VLV�RI�WDVN�

VZLWFKLQJ�GHILFLWV�DVVRFLDWHG�ZLWK�OHVLRQV�RI�OHIW�DQG�ULJKW�IURQWDO�FRUWH[��%UDLQ��D�MRXUQDO�RI�

QHXURORJ\���������±����

%DFKWLDU�9��1HDU�-��-RKDQVHQ�%HUJ�+��6WDJJ�&-��������0RGXODWLRQ�RI�*$%$�DQG�UHVWLQJ�VWDWH�

IXQFWLRQDO�FRQQHFWLYLW\�E\�WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ��(OLIH���H�����

%DGGHOH\�$��������([SORULQJ�WKH�FHQWUDO�H[HFXWLYH��7KH�4XDUWHUO\�-RXUQDO�RI�([SHULPHQWDO�

3V\FKRORJ\�6HFWLRQ�$�����±��

%DGGHOH\�$��������7KH�HSLVRGLF�EXIIHU��$�QHZ�FRPSRQHQW�RI�ZRUNLQJ�PHPRU\"�7UHQGV�LQ�

FRJQLWLYH�VFLHQFHV������±���

%DGGHOH\�$��������:RUNLQJ�PHPRU\��/RRNLQJ�EDFN�DQG�ORRNLQJ�IRUZDUG��1DWXUH�UHYLHZV��

1HXURVFLHQFH������±���

%DGGHOH\�$��+LWFK�*��������:RUNLQJ�PHPRU\��,Q��%RZHU�*+��+UVJ��7KH�3V\FKRORJ\�RI�

/HDUQLQJ�DQG�0RWLYDWLRQ��$FDGHPLF�3UHVV��1HZ�<RUN��6DQ�)UDQFLVFR��/RQGRQ��6 ��±��



��

%HHOL�*��&DVXWW�*��%DXPJDUWQHU�7��-DQFNH�/��������0RGXODWLQJ�SUHVHQFH�DQG�LPSXOVLYHQHVV�E\�

H[WHUQDO�VWLPXODWLRQ�RI�WKH�EUDLQ��%HKDYLRUDO�DQG�EUDLQ�IXQFWLRQV��%%)�����

%HUJ�($��������$�VLPSOH�REMHFWLYH�WHFKQLTXH�IRU�PHDVXULQJ�IOH[LELOLW\�LQ�WKLQNLQJ��7KH�-RXUQDO�

RI�JHQHUDO�SV\FKRORJ\������±��

%HUU\KLOO�0(��+XJKHV�+&��������2Q�WKH�PLQLPL]DWLRQ�RI�WDVN�VZLWFK�FRVWV�IROORZLQJ�ORQJ�WHUP�

WUDLQLQJ��$WWHQWLRQ��SHUFHSWLRQ�	�SV\FKRSK\VLFV�������±���

%HUU\KLOO�0(��:HQFLO�(%��%UDQFK�&RVOHWW�+��2OVRQ�,5��������$�VHOHFWLYH�ZRUNLQJ�PHPRU\�

LPSDLUPHQW�DIWHU�WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ�WR�WKH�ULJKW�SDULHWDO�OREH��1HXURVFLHQFH�

OHWWHUV��������±���

%HUWKLHU�0/��3XOYHUPXOOHU�)��'DYLOD�*��&DVDUHV�1*��*XWLHUUH]�$��������'UXJ�WKHUDS\�RI�SRVW�

VWURNH�DSKDVLD� D�UHYLHZ�RI�FXUUHQW�HYLGHQFH��1HXURSV\FKRORJ\�UHYLHZ�������±���

%RJGDQRYD�<��<HH�0.��+R�97��&LFHURQH�.'��������&RPSXWHUL]HG�&RJQLWLYH�5HKDELOLWDWLRQ�RI�

$WWHQWLRQ�DQG�([HFXWLYH�)XQFWLRQ�LQ�$FTXLUHG�%UDLQ�,QMXU\��$�6\VWHPDWLF�5HYLHZ

%RJJLR�36��)HUUXFFL�5��5LJRQDWWL�63��&RYUH�3��1LWVFKH�0��3DVFXDO�/HRQH�$��)UHJQL�)��������

(IIHFWV�RI�WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ�RQ�ZRUNLQJ�PHPRU\�LQ�SDWLHQWV�ZLWK�3DUNLQVRQ
V�

GLVHDVH��-RXUQDO�RI�WKH�QHXURORJLFDO�VFLHQFHV�������±��

%RJJLR�36��%HUPSRKO�)��9HUJDUD�$2��0XQL]�$/&5��1DKDV�)+��/HPH�3%��5LJRQDWWL�63��)UHJQL�

)������D��*R�QR�JR�WDVN�SHUIRUPDQFH�LPSURYHPHQW�DIWHU�DQRGDO�WUDQVFUDQLDO�'&�VWLPXODWLRQ�RI�

WKH�OHIW�GRUVRODWHUDO�SUHIURQWDO�FRUWH[�LQ�PDMRU�GHSUHVVLRQ��-RXUQDO�RI�DIIHFWLYH�GLVRUGHUV�������±

��

%RJJLR�36��1XQHV�$��5LJRQDWWL�63��1LWVFKH�0$��3DVFXDO�/HRQH�$��)UHJQL�)������E��5HSHDWHG�

VHVVLRQV�RI�QRQLQYDVLYH�EUDLQ�'&�VWLPXODWLRQ�LV�DVVRFLDWHG�ZLWK�PRWRU�IXQFWLRQ�LPSURYHPHQW�LQ�

VWURNH�SDWLHQWV��5HVWRUDWLYH�QHXURORJ\�DQG�QHXURVFLHQFH�������±���

%RJJLR�36��5LJRQDWWL�63��5LEHLUR�5%��0\F]NRZVNL�0/��1LWVFKH�0$��3DVFXDO�/HRQH�$��)UHJQL�

)������D��$�UDQGRPL]HG��GRXEOH�EOLQG�FOLQLFDO�WULDO�RQ�WKH�HIILFDF\�RI�FRUWLFDO�GLUHFW�FXUUHQW�

VWLPXODWLRQ�IRU�WKH�WUHDWPHQW�RI�PDMRU�GHSUHVVLRQ��7KH�LQWHUQDWLRQDO�MRXUQDO�RI�

QHXURSV\FKRSKDUPDFRORJ\�������±���

%RJJLR�36��6XOWDQL�1��)HFWHDX�6��0HUDEHW�/��0HFFD�7��3DVFXDO�/HRQH�$��%DVDJOLD�$��)UHJQL�)�

�����E��3UHIURQWDO�FRUWH[�PRGXODWLRQ�XVLQJ�WUDQVFUDQLDO�'&�VWLPXODWLRQ�UHGXFHV�DOFRKRO�FUDYLQJ��

D�GRXEOH�EOLQG��VKDP�FRQWUROOHG�VWXG\��'UXJ�DQG�DOFRKRO�GHSHQGHQFH������±��



��

%RJJLR�36��&DPSDQKD�&��9DODVHN�&$��)HFWHDX�6��3DVFXDO�/HRQH�$��)UHJQL�)��������0RGXODWLRQ�

RI�GHFLVLRQ�PDNLQJ�LQ�D�JDPEOLQJ�WDVN�LQ�ROGHU�DGXOWV�ZLWK�WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ��

7KH�(XURSHDQ�MRXUQDO�RI�QHXURVFLHQFH�������±���

%RUWROHWWR�0��3HOOLFFLDUL�0&��5RGHOOD�&��0LQLXVVL�&��������7KH�LQWHUDFWLRQ�ZLWK�WDVN�LQGXFHG�

DFWLYLW\�LV�PRUH�LPSRUWDQW�WKDQ�SRODUL]DWLRQ��D�W'&6�VWXG\��%UDLQ�VWLPXODWLRQ������±���

%UDVV�0��&UDPRQ�'<�YRQ��������7KH�UROH�RI�WKH�IURQWDO�FRUWH[�LQ�WDVN�SUHSDUDWLRQ��&HUHEUDO�

FRUWH[�������±���

%UDVV�0��&UDPRQ�'<�YRQ��������'HFRPSRVLQJ�FRPSRQHQWV�RI�WDVN�SUHSDUDWLRQ�ZLWK�IXQFWLRQDO�

PDJQHWLF�UHVRQDQFH�LPDJLQJ��-RXUQDO�RI�FRJQLWLYH�QHXURVFLHQFH�������±���

%UDVV�0��'HUUIXVV�-��)RUVWPDQQ�%��&UDPRQ�'<�YRQ��������7KH�UROH�RI�WKH�LQIHULRU�IURQWDO�

MXQFWLRQ�DUHD�LQ�FRJQLWLYH�FRQWURO��7UHQGV�LQ�FRJQLWLYH�VFLHQFHV������±���

%UDYHU�76��5H\QROGV�-5��'RQDOGVRQ�',��������1HXUDO�PHFKDQLVPV�RI�WUDQVLHQW�DQG�VXVWDLQHG�

FRJQLWLYH�FRQWURO�GXULQJ�WDVN�VZLWFKLQJ��1HXURQ�������±���

%�KO�$��������6366�����(LQI�KUXQJ�LQ�GLH�PRGHUQH�'DWHQDQDO\VH��3HDUVRQ�'HXWVFKODQG�*PE+��

%HUOLQ

&DUYDOKR�6��%RJJLR�36��*RQFDOYHV�2)��9LJDULR�$5��)DULD�0��6LOYD�6��*DXGHQFLR�GR�5HJR�*��

)UHJQL�)��/HLWH�-��������7UDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ�EDVHG�PHWDSODVWLFLW\�SURWRFROV�LQ�

ZRUNLQJ�PHPRU\��%UDLQ�VWLPXODWLRQ������±���

&HUUXWL�&��6FKODXJ�*��������$QRGDO�WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ�RI�WKH�SUHIURQWDO�

FRUWH[�HQKDQFHV�FRPSOH[�YHUEDO�DVVRFLDWLYH�WKRXJKW��-RXUQDO�RI�FRJQLWLYH�QHXURVFLHQFH��������±

����

&KDLHE�/��$QWDO�$��3DXOXV�:��������*HQGHU�VSHFLILF�PRGXODWLRQ�RI�VKRUW�WHUP�QHXURSODVWLFLW\�LQ�

WKH�YLVXDO�FRUWH[�LQGXFHG�E\�WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ��9LVXDO�QHXURVFLHQFH������±

��

&OD�HQ�-��6FKQLW]OHU�$��������,QWHUYHQWLRQHOOH 1HXURSK\VLRORJLH��*UXQGODJHQ�XQG�WKHUDSHXWLVFKH�

$QZHQGXQJHQ��*HRUJ�7KLHPH�9HUODJ�.*��6WXWWJDUW

&RWHOOL�0��0DQHQWL�5��3HWHVL�0��%UDPELOOD�0��&RVVHGGX�0��=DQHWWL�2��0LQLXVVL�&��3DGRYDQL�$��

%RUURQL�%��������7UHDWPHQW�RI�SULPDU\�SURJUHVVLYH�DSKDVLDV�E\�WUDQVFUDQLDO�GLUHFW�FXUUHQW�

VWLPXODWLRQ�FRPELQHG�ZLWK�ODQJXDJH�WUDLQLQJ��-RXUQDO�RI�$O]KHLPHU
V�'LVHDVH�������±���



��

'HUUIXVV�-��%UDVV�0��1HXPDQQ�-��&UDPRQ�'<�YRQ��������,QYROYHPHQW�RI�WKH�LQIHULRU�IURQWDO�

MXQFWLRQ�LQ�FRJQLWLYH�FRQWURO��PHWD�DQDO\VHV�RI�VZLWFKLQJ�DQG�6WURRS�VWXGLHV��+XPDQ�EUDLQ�

PDSSLQJ������±��

'
(VSRVLWR�0��'HWUH�-��$OVRS�'��6KLQ�5.��$WODV�6��*URVVPDQ�0��������7KH�QHXUDO�EDVLV�RI�WKH�

FHQWUDO�H[HFXWLYH�V\VWHP�RI�ZRUNLQJ�PHPRU\��1DWXUH��������±���

'LW\H�7��-DFREVRQ�/��:DOVK�9��/DYLGRU�0��������0RGXODWLQJ�EHKDYLRUDO�LQKLELWLRQ�E\�W'&6�

FRPELQHG�ZLWK�FRJQLWLYH�WUDLQLQJ��([SHULPHQWDO�EUDLQ�UHVHDUFK��������±���

'RFNHU\�&$��+XHFNHO�:HQJ�5��%LUEDXPHU�1��3OHZQLD�&��������(QKDQFHPHQW�RI�SODQQLQJ�

DELOLW\�E\�WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ��7KH�-RXUQDO�RI�QHXURVFLHQFH��WKH�RIILFLDO�MRXUQDO�

RI�WKH�6RFLHW\�IRU�1HXURVFLHQFH��������±����

'UHFKVOHU�5��������([HNXWLYH�IXQNWLRQHQ��=HLWVFKULIW�I�U�1HXURSV\FKRORJLH�������±���

'XQFDQ�-��(PVOLH�+��:LOOLDPV�3��-RKQVRQ�5��)UHHU�&��������,QWHOOLJHQFH�DQG�WKH�IURQWDO�OREH��

7KH�RUJDQL]DWLRQ�RI�JRDO�GLUHFWHG�EHKDYLRU��&RJQLWLYH�SV\FKRORJ\�������±���

)HFWHDX�6��3DVFXDO�/HRQH�$��=DOG�'+��/LJXRUL�3��7KHRUHW�+��%RJJLR�36��)UHJQL�)������D��

$FWLYDWLRQ�RI�SUHIURQWDO�FRUWH[�E\�WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ�UHGXFHV�DSSHWLWH�IRU�ULVN�

GXULQJ�DPELJXRXV�GHFLVLRQ�PDNLQJ��7KH�-RXUQDO�RI�QHXURVFLHQFH��WKH�RIILFLDO�MRXUQDO�RI�WKH�

6RFLHW\�IRU�1HXURVFLHQFH��������±����

)HFWHDX�6��.QRFK�'��)UHJQL�)��6XOWDQL�1��%RJJLR�3��3DVFXDO�/HRQH�$������E��'LPLQLVKLQJ�ULVN�

WDNLQJ�EHKDYLRU�E\�PRGXODWLQJ�DFWLYLW\�LQ�WKH�SUHIURQWDO�FRUWH[��D�GLUHFW�FXUUHQW�VWLPXODWLRQ�

VWXG\��7KH�-RXUQDO�RI�QHXURVFLHQFH��WKH�RIILFLDO�MRXUQDO�RI�WKH�6RFLHW\�IRU�1HXURVFLHQFH�

��������±�����

)HUUXFFL�5��0DPHOL�)��*XLGL�,��0UDNLF�6SRVWD�6��9HUJDUL�0��0DUFHJOLD�6��&RJLDPDQLDQ�)��

%DUELHUL�6��6FDUSLQL�(��3ULRUL�$��������7UDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ�LPSURYHV�

UHFRJQLWLRQ�PHPRU\�LQ�$O]KHLPHU�GLVHDVH��1HXURORJ\�������±���

)LOPHU�+/��0DWWLQJOH\�-%��'X[�3(��������,PSURYHG�PXOWLWDVNLQJ�IROORZLQJ�SUHIURQWDO�W'&6��

&RUWH[��D�MRXUQDO�GHYRWHG�WR�WKH�VWXG\�RI�WKH�QHUYRXV�V\VWHP�DQG�EHKDYLRU��������±����

)ORHO�$��5RVVHU�1��0LFKND�2��.QHFKW�6��%UHLWHQVWHLQ�&��������1RQLQYDVLYH�EUDLQ�VWLPXODWLRQ�

LPSURYHV�ODQJXDJH�OHDUQLQJ��-RXUQDO�RI�FRJQLWLYH�QHXURVFLHQFH��������±����

)ORHO�$��0HLQ]HU�0��.LUVWHLQ�5��1LMKRI�6��'HSSH�0��.QHFKW�6��%UHLWHQVWHLQ�&��������6KRUW�WHUP�

DQRPLD�WUDLQLQJ�DQG�HOHFWULFDO�EUDLQ�VWLPXODWLRQ��6WURNH��������±����



��

)ORHO�$��6XWWRUS�:��.RKO�2��.XUWHQ�-��/RKPDQQ�+��%UHLWHQVWHLQ�&��.QHFKW�6��������1RQ�

LQYDVLYH�EUDLQ VWLPXODWLRQ�LPSURYHV�REMHFW�ORFDWLRQ�OHDUQLQJ�LQ�WKH�HOGHUO\��1HXURELRORJ\�RI�

DJLQJ��������±����

)O|HO�$��������W'&6�HQKDQFHG�PRWRU�DQG�FRJQLWLYH�IXQFWLRQ�LQ�QHXURORJLFDO�GLVHDVHV��

1HXUR,PDJH�������±���

)ROVWHLQ�0)��/XULD�5��������5HOLDELOLW\��YDOLGLW\��DQG�FOLQLFDO�DSSOLFDWLRQ�RI�WKH�9LVXDO�$QDORJXH�

0RRG�6FDOH��3V\FKRORJLFDO�PHGLFLQH������±���

)UHJQL�)��%RJJLR�36��1LWVFKH�0��%HUPSRKO�)��$QWDO�$��)HUHGRHV�(��0DUFROLQ�0$��5LJRQDWWL�63��

6LOYD�07$��3DXOXV�:��3DVFXDO�/HRQH�$������D��$QRGDO�WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ�

RI�SUHIURQWDO�FRUWH[�HQKDQFHV�ZRUNLQJ�PHPRU\��([SHULPHQWDO�EUDLQ�UHVHDUFK�������±��

)UHJQL�)��%RJJLR�36��0DQVXU�&*��:DJQHU�7��)HUUHLUD�0-/��/LPD�0&��5LJRQDWWL�63��0DUFROLQ�

0$��)UHHGPDQ�6'��1LWVFKH�0$��3DVFXDO�/HRQH�$������E��7UDQVFUDQLDO�GLUHFW�FXUUHQW�

VWLPXODWLRQ�RI�WKH�XQDIIHFWHG�KHPLVSKHUH�LQ�VWURNH�SDWLHQWV��1HXURUHSRUW��������±����

)UHJQL�)��%RJJLR�36��1LWVFKH�0$��5LJRQDWWL�63��3DVFXDO�/HRQH�$������D��&RJQLWLYH�HIIHFWV�RI�

UHSHDWHG�VHVVLRQV�RI�WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ�LQ�SDWLHQWV�ZLWK�GHSUHVVLRQ��

'HSUHVVLRQ�DQG�DQ[LHW\�������±���

)UHJQL�)��%RJJLR�36��6DQWRV�0&��/LPD�0��9LHLUD�$/��5LJRQDWWL�63��6LOYD�07$��%DUERVD�(5��

1LWVFKH�0$��3DVFXDO�/HRQH�$������E��1RQLQYDVLYH�FRUWLFDO�VWLPXODWLRQ�ZLWK�WUDQVFUDQLDO�GLUHFW�

FXUUHQW�VWLPXODWLRQ�LQ�3DUNLQVRQ
V�GLVHDVH��0RYHPHQW�GLVRUGHUV��RIILFLDO�MRXUQDO�RI�WKH�0RYHPHQW�

'LVRUGHU�6RFLHW\��������±����

)UHJQL�)��%RJJLR�36��1LWVFKH�0$��0DUFROLQ�0$��5LJRQDWWL�63��3DVFXDO�/HRQH�$������F��

7UHDWPHQW�RI�PDMRU�GHSUHVVLRQ�ZLWK�WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ��%LSRODU�GLVRUGHUV�

�����±���

)UHJQL�)��/LJXRUL�3��)HFWHDX�6��1LWVFKH�0$��3DVFXDO�/HRQH�$��%RJJLR�36������D��&RUWLFDO�

VWLPXODWLRQ�RI�WKH�SUHIURQWDO�FRUWH[�ZLWK�WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ�UHGXFHV�FXH�

SURYRNHG�VPRNLQJ�FUDYLQJ��D�UDQGRPL]HG��VKDP�FRQWUROOHG�VWXG\��7KH�-RXUQDO�RI�FOLQLFDO�

SV\FKLDWU\������±��

)UHJQL�)��2UVDWL�)��3HGURVD�:��)HFWHDX�6��7RPH�)$0��1LWVFKH�0$��0HFFD�7��0DFHGR�(&��

3DVFXDO�/HRQH�$��%RJJLR�36������E��7UDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ�RI�WKH�SUHIURQWDO�

FRUWH[�PRGXODWHV�WKH�GHVLUH�IRU�VSHFLILF�IRRGV��$SSHWLWH������±��



��

)ULDV�&0�GH��'L[RQ�5$��6WUDXVV�(��������6WUXFWXUH�RI�IRXU�H[HFXWLYH�IXQFWLRQLQJ�WHVWV�LQ�KHDOWK\�

ROGHU�DGXOWV��1HXURSV\FKRORJ\�������±���

)ULHGPDQ�13��0L\DNH�$��������8QLW\�DQG�GLYHUVLW\�RI�H[HFXWLYH�IXQFWLRQV��,QGLYLGXDO�

GLIIHUHQFHV�DV�D�ZLQGRZ�RQ�FRJQLWLYH�VWUXFWXUH��&RUWH[�������±���

)XQDKDVKL�6��������1HXURQDO�PHFKDQLVPV�RI�H[HFXWLYH�FRQWURO�E\�WKH�SUHIURQWDO�FRUWH[��

1HXURVFLHQFH�UHVHDUFK�������±���

)XQDKDVKL�6��$QGUHDX�-0��������3UHIURQWDO�FRUWH[�DQG�QHXUDO�PHFKDQLVPV�RI�H[HFXWLYH�IXQFWLRQ��

-RXUQDO�RI�SK\VLRORJ\��3DULV��������±���

)XUXED\DVKL�7��7HUDR�<��$UDL�1��2NDEH�6��0RFKL]XNL�+��+DQDMLPD�5��+DPDGD�0��<XJHWD�$��

,QRPDWD�7HUDGD�6��8JDZD�<��������6KRUW�DQG�ORQJ�GXUDWLRQ�WUDQVFUDQLDO�GLUHFW�FXUUHQW�

VWLPXODWLRQ��W'&6��RYHU�WKH�KXPDQ�KDQG�PRWRU�DUHD��([SHULPHQWDO�EUDLQ�UHVHDUFK��������±���

*DQGLJD�3&��+XPPHO�)&��&RKHQ�/*��������7UDQVFUDQLDO�'&�VWLPXODWLRQ��W'&6���D�WRRO�IRU�

GRXEOH�EOLQG�VKDP�FRQWUROOHG�FOLQLFDO�VWXGLHV�LQ�EUDLQ�VWLPXODWLRQ��&OLQLFDO�QHXURSK\VLRORJ\��

RIILFLDO�MRXUQDO�RI�WKH�,QWHUQDWLRQDO�)HGHUDWLRQ�RI�&OLQLFDO�1HXURSK\VLRORJ\��������±���

*LOO�-��6KDK�%DVDN�33��+DPLOWRQ�5��������,W
V�WKH�WKRXJKW�WKDW�FRXQWV��H[DPLQLQJ�WKH�WDVN�

GHSHQGHQW�HIIHFWV�RI�WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ�RQ�H[HFXWLYH�IXQFWLRQ��%UDLQ�

VWLPXODWLRQ������±���

*RGHIUR\�2��&DEDUHW�0��3HWLW�&KHQDO�9��3UXYR�-�3��5RXVVHDX[�0��������&RQWURO�IXQFWLRQV�RI�

WKH�IURQWDO�OREHV��0RGXODULW\�RI�WKH�FHQWUDO�VXSHUYLVRU\�V\VWHP"�&RUWH[��D�MRXUQDO�GHYRWHG�WR�WKH�

VWXG\ RI�WKH�QHUYRXV�V\VWHP�DQG�EHKDYLRU�����±��

*RGLQKR�00��-XQTXHLUD�'5��&DVWUR�0/��/RNH�<��*ROGHU�6��1HWR�+3��������6DIHW\�RI�

WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ��(YLGHQFH�EDVHG�XSGDWH�������%UDLQ�VWLPXODWLRQ�������±

���

+D]\�7(��)UDQN�0-��2
5HLOO\�5&��������7RZDUGV�DQ�H[HFXWLYH�ZLWKRXW�D�KRPXQFXOXV��

&RPSXWDWLRQDO�PRGHOV�RI�WKH�SUHIURQWDO�FRUWH[�EDVDO�JDQJOLD�V\VWHP��3KLORVRSKLFDO�7UDQVDFWLRQV�

RI�WKH�5R\DO�6RFLHW\�%��%LRORJLFDO�6FLHQFHV���������±����

+HFKW�'��:DOVK�9��/DYLGRU�0��������7UDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ�IDFLOLWDWHV�GHFLVLRQ�

PDNLQJ�LQ�D�SUREDELOLVWLF�JXHVVLQJ�WDVN��7KH�-RXUQDO�RI�QHXURVFLHQFH��WKH�RIILFLDO�MRXUQDO�RI�WKH�

6RFLHW\�IRU�1HXURVFLHQFH��������±����



��

+RIIPDQQ�-��.LHVHO�$��6HEDOG�$��������7DVN�VZLWFKHV�XQGHU�*R�1R*R FRQGLWLRQV�DQG�WKH�

GHFRPSRVLWLRQ�RI�VZLWFK�FRVWV��(XURSHDQ�-RXUQDO�RI�&RJQLWLYH�3V\FKRORJ\�������±���

+ROODQG�5��/HII�$3��-RVHSKV�2��*DOHD�-0��'HVLNDQ�0��3ULFH�&-��5RWKZHOO�-&��&ULQLRQ�-��������

6SHHFK�IDFLOLWDWLRQ�E\�OHIW�LQIHULRU�IURQWDO�FRUWH[�VWLPXODWLRQ��&XUUHQW�ELRORJ\��&%��������±����

+VX�:�<��=DQWR�73��$QJXHUD�-$��/LQ�<�<��*D]]DOH\�$��������'HOD\HG�HQKDQFHPHQW�RI�

PXOWLWDVNLQJ�SHUIRUPDQFH��(IIHFWV�RI�DQRGDO�WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ�RQ�WKH�

SUHIURQWDO�FRUWH[��&RUWH[��D�MRXUQDO�GHYRWHG�WR WKH�VWXG\�RI�WKH�QHUYRXV�V\VWHP�DQG�EHKDYLRU�

������±���

+XPPHO�)��&HOQLN�3��*LUDX[�3��)ORHO�$��:X�:�+��*HUORII�&��&RKHQ�/*��������(IIHFWV�RI�QRQ�

LQYDVLYH�FRUWLFDO�VWLPXODWLRQ�RQ�VNLOOHG�PRWRU�IXQFWLRQ�LQ�FKURQLF�VWURNH��%UDLQ��D�MRXUQDO�RI�

QHXURORJ\��������±���

+XQW�$:��7XUQHU�*5��3RODWDMNR�+��%RWWDUL�&��'DZVRQ�'5��������([HFXWLYH�IXQFWLRQ��VHOI�

UHJXODWLRQ�DQG�DWWULEXWLRQ�LQ�DFTXLUHG�EUDLQ�LQMXU\��$�VFRSLQJ�UHYLHZ��1HXURSV\FKRORJLFDO�

UHKDELOLWDWLRQ�������±���

,\HU�0%��0DWWX�8��*UDIPDQ�-��/RPDUHY�0��6DWR�6� :DVVHUPDQQ�(0��������6DIHW\�DQG�

FRJQLWLYH�HIIHFW�RI�IURQWDO�'&�EUDLQ�SRODUL]DWLRQ�LQ�KHDOWK\�LQGLYLGXDOV��1HXURORJ\�������±���

-DFREVRQ�/��-DYLWW�'&��/DYLGRU�0��������$FWLYDWLRQ�RI�LQKLELWLRQ��GLPLQLVKLQJ�LPSXOVLYH�

EHKDYLRU�E\�GLUHFW�FXUUHQW�VWLPXODWLRQ�RYHU�WKH�LQIHULRU�IURQWDO�J\UXV��-RXUQDO�RI�FRJQLWLYH�

QHXURVFLHQFH��������±����

-DFREVRQ�/��.RVORZVN\�0��/DYLGRU�0��������W'&6�SRODULW\�HIIHFWV�LQ�PRWRU�DQG�FRJQLWLYH�

GRPDLQV��D�PHWD�DQDO\WLFDO�UHYLHZ��([SHULPHQWDO�EUDLQ�UHVHDUFK������±��

-HIIHU\�'7��1RUWRQ -$��5R\�)'��*RUDVVLQL�0$��������(IIHFWV�RI�WUDQVFUDQLDO�GLUHFW�FXUUHQW�

VWLPXODWLRQ�RQ�WKH�H[FLWDELOLW\�RI�WKH�OHJ�PRWRU�FRUWH[��([SHULPHQWDO�EUDLQ�UHVHDUFK��������±���

-HUVLOG�$7��������0HQWDO�VHW�DQG�VKLIW��$FKLHYHV�RI�SV\FKRORJ\��ZKROH�1U����

-XUDGR�0%� 5RVVHOOL�0��������7KH�HOXVLYH�QDWXUH�RI�H[HFXWLYH�IXQFWLRQV��$�UHYLHZ�RI�RXU�

FXUUHQW�XQGHUVWDQGLQJ��1HXURSV\FKRORJ\�UHYLHZ�������±���

.lKOHU�:0��������6WDWLVWLVFKH�'DWHQDQDO\VH��9HUIDKUHQ�YHUVWHKHQ�XQG�PLW�6366�JHNRQQW�

HLQVHW]HQ��9LHZHJ��:LHVEDGHQ



��

.HHOH�6:��5DIDO�5��������'HILFLWV�RI�WDVN�VHW�LQ�SDWLHQWV�ZLWK�OHIW�SUHIURQWDO�FRUWH[�OHVLRQV��,Q��

0RQVHOO�6��'ULYHU�-��+UVJ��&RQWURO�RI�FRJQLWLYH�SURFHVVHV��$WWHQWLRQ�DQG�SHUIRUPDQFH�;9,,,��

0,7�3UHVV��&DPEULGJH��6 ���±���

.HVVOHU�6.��7XUNHOWDXE�3(��%HQVRQ�-*��+DPLOWRQ�5+��������'LIIHUHQFHV�LQ�WKH�H[SHULHQFH�RI�

DFWLYH�DQG�VKDP�WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ��%UDLQ�VWLPXODWLRQ������±���

.LHVHO�$��6WHLQKDXVHU�0��:HQGW�0��)DONHQVWHLQ�0��-RVW�.��3KLOLSS�$0��.RFK�,��������&RQWURO�

DQG�LQWHUIHUHQFH�LQ�WDVN�VZLWFKLQJ²$�UHYLHZ��3V\FKRORJLFDO�EXOOHWLQ��������

.LP�&��&LOOHV�6(��-RKQVRQ�1)��*ROG�%7��������'RPDLQ�JHQHUDO�DQG�GRPDLQ�SUHIHUHQWLDO�EUDLQ�

UHJLRQV�DVVRFLDWHG�ZLWK�GLIIHUHQW�W\SHV�RI�WDVN�VZLWFKLQJ��D�PHWD�DQDO\VLV��+XPDQ�EUDLQ�PDSSLQJ�

������±���

.LPEHUJ�'<��)DUDK�0-��������$�XQLILHG�DFFRXQW�RI�FRJQLWLYH�LPSDLUPHQWV�IROORZLQJ�IURQWDO�

OREH�GDPDJH��7KH�UROH�RI�ZRUNLQJ�PHPRU\�LQ�FRPSOH[��RUJDQL]HG�EHKDYLRU��-RXUQDO�RI�

H[SHULPHQWDO�SV\FKRORJ\��*HQHUDO��������±���

.LQFVHV�7=��$QWDO�$��1LWVFKH�0$��%DUWIDL�2��3DXOXV�: �������)DFLOLWDWLRQ�RI�SUREDELOLVWLF�

FODVVLILFDWLRQ�OHDUQLQJ�E\�WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ�RI�WKH�SUHIURQWDO�FRUWH[�LQ�WKH�

KXPDQ��1HXURSV\FKRORJLD�������±���

.RFK�,��$OOSRUW�$��������&XH�EDVHG�SUHSDUDWLRQ�DQG�VWLPXOXV�EDVHG�SULPLQJ�RI�WDVNV�LQ�WDVN�

VZLWFKLQJ��0HPRU\�	�FRJQLWLRQ�������±���

.RFK�,��3ULQ]�:��$OOSRUW�$��������,QYROXQWDU\�UHWULHYDO�LQ�DOSKDEHW�DULWKPHWLF�WDVNV��WDVN�PL[LQJ�

DQG�WDVN�VZLWFKLQJ�FRVWV��3V\FKRORJLFDO�UHVHDUFK�������±���

.RHQLJV�0��8NXHEHUXZD�'��&DPSLRQ�3��*UDIPDQ�-��:DVVHUPDQQ�(��������%LODWHUDO�IURQWDO�

WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ��)DLOXUH�WR�UHSOLFDWH�FODVVLF�ILQGLQJV�LQ�KHDOWK\�VXEMHFWV��

&OLQLFDO�QHXURSK\VLRORJ\��RIILFLDO�MRXUQDO�RI�WKH�,QWHUQDWLRQDO�)HGHUDWLRQ�RI�&OLQLFDO�

1HXURSK\VLRORJ\�������±��

.RQLVKL�6��1DNDMLPD�.��8FKLGD�,��.LN\R�+��.DPH\DPD�0��0L\DVKLWD�<��������&RPPRQ�

LQKLELWRU\�PHFKDQLVP�LQ�KXPDQ�LQIHULRU�SUHIURQWDO�FRUWH[�UHYHDOHG�E\�HYHQW�UHODWHG�IXQFWLRQDO�

05,��%UDLQ��D�MRXUQDO�RI�QHXURORJ\������3W�������±���

.UD\�-��/LQGHQEHUJHU�8��������$GXOW�DJH�GLIIHUHQFHV�LQ�WDVN�VZLWFKLQJ��3V\FKRORJ\�DQG�DJLQJ�

������±���



��

.XR�0�)��*URVFK�-��)UHJQL�)��3DXOXV�:��1LWVFKH�0$��������)RFXVLQJ�HIIHFW�RI�DFHW\OFKROLQH�RQ�

QHXURSODVWLFLW\�LQ�WKH�KXPDQ�PRWRU�FRUWH[��7KH�-RXUQDO�RI�QHXURVFLHQFH��WKH�RIILFLDO�MRXUQDO�RI�

WKH�6RFLHW\�IRU�1HXURVFLHQFH���������±�����

/DQJ�1��1LWVFKH�0$��3DXOXV�:��5RWKZHOO�-&��/HPRQ�51������D��(IIHFWV�RI�WUDQVFUDQLDO�GLUHFW�

FXUUHQW�VWLPXODWLRQ�RYHU�WKH�KXPDQ�PRWRU�FRUWH[�RQ�FRUWLFRVSLQDO�DQG�WUDQVFDOORVDO�H[FLWDELOLW\��

([SHULPHQWDO�EUDLQ�UHVHDUFK��������±���

/DQJ�1��6LHEQHU�+5��(UQVW�'��1LWVFKH�0$��3DXOXV�:��/HPRQ�51��5RWKZHOO�-&������E��

3UHFRQGLWLRQLQJ�ZLWK�WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ�VHQVLWL]HV�WKH�PRWRU�FRUWH[�WR�UDSLG�

UDWH�WUDQVFUDQLDO�PDJQHWLF�VWLPXODWLRQ�DQG�FRQWUROV�WKH�GLUHFWLRQ�RI�DIWHU�HIIHFWV��%LRORJLFDO�

SV\FKLDWU\�������±���

/DQJ�1��6LHEQHU�+5��:DUG�16��/HH�/��1LWVFKH�0$��3DXOXV�:��5RWKZHOO�-&��/HPRQ�51��

)UDFNRZLDN�56��������+RZ�GRHV�WUDQVFUDQLDO�'&�VWLPXODWLRQ�RI�WKH�SULPDU\�PRWRU�FRUWH[�DOWHU�

UHJLRQDO�QHXURQDO�DFWLYLW\�LQ�WKH�KXPDQ�EUDLQ"�7KH�(XURSHDQ�MRXUQDO�RI�QHXURVFLHQFH�������±

���

/HLWH�-��&DUYDOKR�6��)UHJQL�)��*RQFDOYHV�2)��������7DVN�VSHFLILF�HIIHFWV�RI�W'&6�LQGXFHG�

FRUWLFDO�H[FLWDELOLW\�FKDQJHV�RQ�FRJQLWLYH�DQG�PRWRU�VHTXHQFH�VHW�VKLIWLQJ�SHUIRUPDQFH��3OR6�RQH�

��H�����

/HLWH�-��&DUYDOKR�6��)UHJQL�)��%RJJLR�36��*RQFDOYHV�2)��������7KH�HIIHFWV�RI�FURVV�KHPLVSKHULF�

GRUVRODWHUDO�SUHIURQWDO�FRUWH[�WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ��W'&6��RQ�WDVN�VZLWFKLQJ��

%UDLQ�VWLPXODWLRQ������±���

/HLWH�-��*RQFDOYHV�2)��3HUHLUD�3��.KDGND�1��%LNVRQ�0��)UHJQL�)��&DUYDOKR�6��������7KH�

GLIIHUHQWLDO�HIIHFWV�RI�XQLKHPLVSKHULF�DQG�ELKHPLVSKHULF�W'&6�RYHU�WKH�LQIHULRU�IURQWDO�J\UXV�RQ�

SURDFWLYH�FRQWURO��1HXURVFLHQFH�UHVHDUFK�������±��

/LHEHWDQ]�'��1LWVFKH�0$��7HUJDX�)��3DXOXV�:��������3KDUPDFRORJLFDO�DSSURDFK�WR�WKH�

PHFKDQLVPV�RI�WUDQVFUDQLDO�'&�VWLPXODWLRQ�LQGXFHG�DIWHU�HIIHFWV�RI�KXPDQ�PRWRU�FRUWH[�

H[FLWDELOLW\��%UDLQ��D�MRXUQDO�RI�QHXURORJ\���������±����

/LHEHWDQ]�'��.RFK�5��0D\HQIHOV�6��.RQLJ�)��3DXOXV�:��1LWVFKH�0$��������6DIHW\�OLPLWV�RI�

FDWKRGDO�WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ�LQ�UDWV��&OLQLFDO�QHXURSK\VLRORJ\��RIILFLDO�MRXUQDO�

RI�WKH�,QWHUQDWLRQDO�)HGHUDWLRQ�RI�&OLQLFDO�1HXURSK\VLRORJ\���������±����

/RJRWKHWLV�1.��������:KDW�ZH�FDQ�GR�DQG�ZKDW�ZH�FDQQRW�GR�ZLWK�I05,��1DWXUH��������±���



��

/RR�&.��6DFKGHY�3��0DUWLQ�'��3LJRW�0��$ORQ]R�$��0DOKL�*6��/DJRSRXORV�-��0LWFKHOO�3��������

$�GRXEOH�EOLQG��VKDP�FRQWUROOHG�WULDO�RI�WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ�IRU�WKH�WUHDWPHQW�

RI�GHSUHVVLRQ��7KH�LQWHUQDWLRQDO�MRXUQDO�RI�QHXURSV\FKRSKDUPDFRORJ\������±��

0DQJLDODVFKH�)��6RORPRQ�$��:LQEODG�%��0HFRFFL�3��.LYLSHOWR�0��������$O]KHLPHU
V�GLVHDVH��

FOLQLFDO�WULDOV�DQG�GUXJ�GHYHORSPHQW��7KH�/DQFHW��1HXURORJ\������±���

0D\U�8��.HHOH�6:��������&KDQJLQJ�LQWHUQDO�FRQVWUDLQWV�RQ�DFWLRQ��WKH�UROH�RI�EDFNZDUG�

LQKLELWLRQ��-RXUQDO�RI�H[SHULPHQWDO�SV\FKRORJ\��*HQHUDO������±��

0D\U�8��.OLHJO�5��������7DVN�VHW�VZLWFKLQJ�DQG�ORQJ�WHUP�PHPRU\�UHWULHYDO��-RXUQDO�RI�

H[SHULPHQWDO�SV\FKRORJ\��/HDUQLQJ��PHPRU\��DQG�FRJQLWLRQ��������±����

0HGHLURV�/)��6RX]D� ,]DEHO�&��&XVWRGLR�GH��9LGRU�/3��6RX]D�$�GH��'HLWRV�$��9RO]�06��)UHJQL�

)��&DXPR�:��7RUUHV�,/6��������1HXURELRORJLFDO�HIIHFWV�RI�WUDQVFUDQLDO�GLUHFW�FXUUHQW�

VWLPXODWLRQ��$�UHYLHZ��)URQWLHUV�LQ�SV\FKLDWU\������

0HLQ]HU�0��$QWRQHQNR�'��/LQGHQEHUJ�5��+HW]HU�6��8OP�/��$YLUDPH�.��)ODLVFK�7��)ORHO�$�

�������(OHFWULFDO�EUDLQ�VWLPXODWLRQ�LPSURYHV�FRJQLWLYH�SHUIRUPDQFH�E\�PRGXODWLQJ�IXQFWLRQDO�

FRQQHFWLYLW\�DQG�WDVN�VSHFLILF�DFWLYDWLRQ��7KH�-RXUQDO�RI�QHXURVFLHQFH��WKH�RIILFLDO�MRXUQDO�RI�WKH�

6RFLHW\�IRU�1HXURVFLHQFH��������±����

0HLQ]HU�0��/LQGHQEHUJ�5��$QWRQHQNR�'��)ODLVFK�7��)ORHO�$��������$QRGDO�WUDQVFUDQLDO�GLUHFW�

FXUUHQW�VWLPXODWLRQ�WHPSRUDULO\�UHYHUVHV�DJH�DVVRFLDWHG�FRJQLWLYH�GHFOLQH�DQG�IXQFWLRQDO�EUDLQ�

DFWLYLW\�FKDQJHV��7KH�-RXUQDO�RI�QHXURVFLHQFH��WKH�RIILFLDO�MRXUQDO�RI�WKH�6RFLHW\�IRU�

1HXURVFLHQFH���������±�����

0HLQ]HU�0��/LQGHQEHUJ�5��'DUNRZ�5��8OP�/��&RSODQG�'��)ORHO�$��������7UDQVFUDQLDO�GLUHFW�

FXUUHQW�VWLPXODWLRQ�DQG�VLPXOWDQHRXV�IXQFWLRQDO�PDJQHWLF�UHVRQDQFH�LPDJLQJ��-RXUQDO�RI�

YLVXDOL]HG�H[SHULPHQWV� -R9(�H�����

0HLQ]HU�0��'DUNRZ�5��/LQGHQEHUJ�5��)ORHO�$��������(OHFWULFDO�VWLPXODWLRQ�RI�WKH�PRWRU�FRUWH[�

HQKDQFHV�WUHDWPHQW�RXWFRPH�LQ�SRVW�VWURNH�DSKDVLD��%UDLQ��D�MRXUQDO�RI�QHXURORJ\���������±

����

0HLUDQ�1��������5HFRQILJXUDWLRQ�RI�SURFHVVLQJ�PRGH�SULRU�WR�WDVN�SHUIRUPDQFH��-RXUQDO�RI�

([SHULPHQWDO�3V\FKRORJ\��/HDUQLQJ��0HPRU\��DQG�&RJQLWLRQ��������±����

0HU]DJRUD�$&��)RIIDQL�*��3DQ\DYLQ�,��0RUGLOOR�0DWHRV�/��$JXLODU�-��2QDUDO�%��2OLYLHUR�$�

�������3UHIURQWDO�KHPRG\QDPLF�FKDQJHV�SURGXFHG�E\�DQRGDO�GLUHFW�FXUUHQW�VWLPXODWLRQ��

1HXUR,PDJH��������±����



��

0LOOHU�(.��������7KH�SUHIURQWDO�FRUWH[�DQG�FRJQLWLYH�FRQWURO��1DWXUH�UHYLHZV��1HXURVFLHQFH�

����±��

0LOQHU�%��������(IIHFWV�RI�GLIIHUHQW�EUDLQ�OHVLRQV�RQ�FDUG�VRUWLQJ��7KH�UROH�RI�WKH�IURQWDO�OREHV��

$UFKLYHV�RI�QHXURORJ\�����±���

0LQHDU�0��6KDK�3��������7UDLQLQJ�DQG�WUDQVIHU�HIIHFWV�LQ�WDVN�VZLWFKLQJ��0HPRU\�	�FRJQLWLRQ�

�������±����

0LUDQGD�3&��/RPDUHY�0��+DOOHWW�0��������0RGHOLQJ�WKH�FXUUHQW�GLVWULEXWLRQ�GXULQJ�WUDQVFUDQLDO�

GLUHFW�FXUUHQW�VWLPXODWLRQ��&OLQLFDO�QHXURSK\VLRORJ\��RIILFLDO�MRXUQDO�RI�WKH�,QWHUQDWLRQDO�

)HGHUDWLRQ�RI�&OLQLFDO�1HXURSK\VLRORJ\���������±����

0L\DNH�$��)ULHGPDQ�13��������7KH�1DWXUH�DQG�2UJDQL]DWLRQ�RI�,QGLYLGXDO�'LIIHUHQFHV�LQ�

([HFXWLYH�)XQFWLRQV��)RXU�*HQHUDO�&RQFOXVLRQV��&XUUHQW�GLUHFWLRQV�LQ�SV\FKRORJLFDO�VFLHQFH�

����±��

0L\DNH�$��)ULHGPDQ�13��(PHUVRQ�0-��:LW]NL�$+��+RZHUWHU�$��:DJHU�7'��������7KH�XQLW\�

DQG�GLYHUVLW\�RI�H[HFXWLYH�IXQFWLRQV�DQG�WKHLU�FRQWULEXWLRQV�WR�FRPSOH[�³IURQWDO�OREH´�WDVNV��$�

ODWHQW�YDULDEOH�DQDO\VLV��&RJQLWLYH�SV\FKRORJ\������±���

0RQVHOO�6��������7DVN�VZLWFKLQJ��7UHQGV�LQ�FRJQLWLYH�VFLHQFHV������±���

0RUJDQ�+0��'DYLV�1-��%UDFHZHOO�50��������'RHV�WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ�WR�

SUHIURQWDO�FRUWH[�DIIHFW�PRRG�DQG�HPRWLRQDO�PHPRU\�UHWULHYDO�LQ�KHDOWK\�LQGLYLGXDOV"�3OR6�RQH�

��H�����

0XKOH�.DUEH�36��'HUUIXVV�-��/\QQ�07��1HXEHUW�);��)R[�37��%UDVV�0��(LFNKRII�6%��������&R�

$FWLYDWLRQ�%DVHG�3DUFHOODWLRQ�RI�WKH�/DWHUDO�3UHIURQWDO�&RUWH[�'HOLQHDWHV�WKH�,QIHULRU�)URQWDO�

-XQFWLRQ�$UHD��&HUHEUDO�FRUWH[��������±����

1LHQGDP�7$��/DLUG�$5��5D\�./��'HDQ�<0��*ODKQ�'&��&DUWHU�&6��������0HWD�DQDO\WLF�

HYLGHQFH�IRU�D�VXSHURUGLQDWH�FRJQLWLYH�FRQWURO�QHWZRUN�VXEVHUYLQJ�GLYHUVH�H[HFXWLYH�IXQFWLRQV��

&RJQLWLYH��DIIHFWLYH�	�EHKDYLRUDO�QHXURVFLHQFH�������±���

1LHUDWVFKNHU�9��.LHIHU�&��*LHO�.��.UXJHU�5��3OHZQLD�&��������7KH�&207�9DO�0HW�

SRO\PRUSKLVP�PRGXODWHV�HIIHFWV�RI�W'&6�RQ�UHVSRQVH�LQKLELWLRQ��%UDLQ�VWLPXODWLRQ������±���

1LWVFKH�0$��3DXOXV�:��������([FLWDELOLW\�FKDQJHV�LQGXFHG�LQ�WKH�KXPDQ�PRWRU�FRUWH[�E\�ZHDN�

WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ��7KH�-RXUQDO�RI�SK\VLRORJ\�����3W������±���



��

1LWVFKH�0$��3DXOXV�:��������6XVWDLQHG�H[FLWDELOLW\�HOHYDWLRQV�LQGXFHG�E\�WUDQVFUDQLDO�'&�

PRWRU�FRUWH[�VWLPXODWLRQ�LQ�KXPDQV��1HXURORJ\��������±����

1LWVFKH�0$��3DXOXV�:��������7UDQVNUDQLHOOH�*OHLFKVWURPVWLPXODWLRQ��,Q��6LHEQHU�+5��=LHPDQQ�

8��+UVJ��'DV�706�%XFK��+DQGEXFK�GHU�WUDQVNUDQLHOOHQ�0DJQHWVWLPXODWLRQ��6SULQJHU��

+HLGHOEHUJ��%HUOLQ��6 ���±���

1LWVFKH�0$��3DXOXV�:��������7UDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ�� XSGDWH������ 5HVWRUDWLYH�

QHXURORJ\�DQG�QHXURVFLHQFH�������±���

1LWVFKH�0$��6FKDXHQEXUJ�$��/DQJ�1��/LHEHWDQ]�'��([QHU�&��3DXOXV�:��7HUJDX�)������D��

)DFLOLWDWLRQ�RI�LPSOLFLW�PRWRU�OHDUQLQJ�E\�ZHDN�WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ�RI�WKH�

SULPDU\�PRWRU�FRUWH[�LQ�WKH�KXPDQ��-RXUQDO�RI�FRJQLWLYH�QHXURVFLHQFH�������±���

1LWVFKH�0$��)ULFNH�.��+HQVFKNH�8��6FKOLWWHUODX�$��/LHEHWDQ]�'��/DQJ�1��+HQQLQJ�6��7HUJDX�)��

3DXOXV�:������E��3KDUPDFRORJLFDO�PRGXODWLRQ�RI�FRUWLFDO�H[FLWDELOLW\�VKLIWV�LQGXFHG�E\�

WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ�LQ�KXPDQV��7KH�-RXUQDO�RI�SK\VLRORJ\��������±���

1LWVFKH�0$��*UXQGH\�-��/LHEHWDQ]�'��/DQJ�1��7HUJDX�)��3DXOXV�:������D��&DWHFKRODPLQHUJLF�

FRQVROLGDWLRQ�RI�PRWRU�FRUWLFDO�QHXURSODVWLFLW\�LQ�KXPDQV��&HUHEUDO�FRUWH[��������±����

1LWVFKH�0$��-DXVVL�:��/LHEHWDQ]�'��/DQJ�1��7HUJDX�)��3DXOXV�:������E��&RQVROLGDWLRQ�RI�

KXPDQ�PRWRU�FRUWLFDO�QHXURSODVWLFLW\�E\�'�F\FORVHULQH��1HXURSV\FKRSKDUPDFRORJ\��RIILFLDO�

SXEOLFDWLRQ�RI�WKH�$PHULFDQ�&ROOHJH�RI�1HXURSV\FKRSKDUPDFRORJ\��������±����

1LWVFKH�0$��/LHEHWDQ]�'��6FKOLWWHUODX�$��+HQVFKNH�8��)ULFNH�.��)URPPDQQ�.��/DQJ�1��

+HQQLQJ�6��3DXOXV�:��7HUJDX�)������F��*$%$HUJLF�PRGXODWLRQ�RI�'&�VWLPXODWLRQ�LQGXFHG�

PRWRU�FRUWH[�H[FLWDELOLW\�VKLIWV�LQ�KXPDQV��7KH�(XURSHDQ�MRXUQDO�RI�QHXURVFLHQFH��������±����

1LWVFKH�0$� 1LHKDXV�/��+RIIPDQQ�.7��+HQJVW�6��/LHEHWDQ]�'��3DXOXV�:��0H\HU�%�8������G��

05,�VWXG\�RI�KXPDQ�EUDLQ�H[SRVHG�WR�ZHDN�GLUHFW�FXUUHQW�VWLPXODWLRQ�RI�WKH�IURQWDO�FRUWH[��

&OLQLFDO�QHXURSK\VLRORJ\��RIILFLDO�MRXUQDO�RI�WKH�,QWHUQDWLRQDO�)HGHUDWLRQ�RI�&OLQLFDO�

1HXURSK\VLRORJ\���������±����

1LWVFKH�0$��&RKHQ�/*��:DVVHUPDQQ�(0��3ULRUL�$��/DQJ�1��$QWDO�$��3DXOXV�:��+XPPHO�)��

%RJJLR�36��)UHJQL�)��3DVFXDO�/HRQH�$��������7UDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ��6WDWH�RI�

WKH�DUW�������%UDLQ�VWLPXODWLRQ������±���

1LWVFKH�0$��.XR�0�)��.DUUDVFK�5��:DFKWHU�%��/LHEHWDQ]�'��3DXOXV�:������D��6HURWRQLQ�

DIIHFWV�WUDQVFUDQLDO�GLUHFW�FXUUHQW�LQGXFHG�QHXURSODVWLFLW\�LQ�KXPDQV��%LRORJLFDO�SV\FKLDWU\�

������±���



��

1LWVFKH�0$��%RJJLR�36��)UHJQL�)��3DVFXDO�/HRQH�$������E��7UHDWPHQW�RI�GHSUHVVLRQ�ZLWK�

WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ��W'&6���D�UHYLHZ��([SHULPHQWDO�QHXURORJ\�������±��

1LWVFKH�0$��.RVFKDFN�-��3RKOHUV�+��+XOOHPDQQ�6��3DXOXV�:��+DSSH�6��������(IIHFWV�RI�IURQWDO�

WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ�RQ�HPRWLRQDO�VWDWH�DQG�SURFHVVLQJ�LQ�KHDOWK\�KXPDQV��

)URQWLHUV�LQ�SV\FKLDWU\�����

1RUPDQ�'$��6KDOOLFH�7��������$WWHQWLRQ�WR�DFWLRQ��,Q��'DYLGVRQ�5-��6FKZDUW]�*(��6KDSLUR�'�

�+UVJ��&RQVFLRXVQHVV�DQG�VHOI�UHJXODWLRQ��6SULQJHU��%RVWRQ��6 �±��

2KQ�6+��3DUN�&�,��<RR�:�.��.R�0�+��&KRL�.3��.LP�*�0��/HH�<7��.LP�<�+��������7LPH�

GHSHQGHQW�HIIHFW�RI�WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ�RQ�WKH�HQKDQFHPHQW�RI�ZRUNLQJ�

PHPRU\��1HXURUHSRUW������±��

2OGILHOG�5&��������7KH�DVVHVVPHQW�DQG�DQDO\VLV�RI�KDQGHGQHVV��7KH�(GLQEXUJK�LQYHQWRU\��

1HXURSV\FKRORJLD�����±���

2VZDOG�:'��+DJHQ�%��%ULFNHQNDPS�5��������7HVWUH]HQVLRQ�]X�7HVW�G��$XIPHUNVDPNHLWV�

%HODVWXQJV�7HVW��=HLWVFKULIW�I�U�'LIIHUHQWLHOOH�XQG�'LDJQRVWLVFKH�3V\FKRORJLH������±��

3DJDQR�55��������8QGHUVWDQGLQJ�VWDWLVWLFV�LQ�WKH�EHKDYLRUDO�VFLHQFHV��:DGVZRUWK�&HQJDJH�

/HDUQLQJ��%HOPRQW

3DUNLQ�$-��������7KH�FHQWUDO�H[HFXWLYH�GRHV�QRW�H[LVW��-RXUQDO�RI�WKH�,QWHUQDWLRQDO�

1HXURSV\FKRORJLFDO�6RFLHW\������±���

3HUQHU�-��/DQJ�%��������'HYHORSPHQW�RI�WKHRU\�RI�PLQG�DQG�H[HFXWLYH�FRQWURO��7UHQGV�LQ�

FRJQLWLYH�VFLHQFHV������±���

3LOOLQJ�6��%HEELQJWRQ�3��.XLSHUV�(��*DUHW\�3��*HGGHV�-��0DUWLQGDOH�%��2UEDFK�*��0RUJDQ�&�

�������3V\FKRORJLFDO�WUHDWPHQWV�LQ�VFKL]RSKUHQLD��,,��0HWD�DQDO\VHV�RI�UDQGRPL]HG�FRQWUROOHG�

WULDOV�RI�VRFLDO�VNLOOV�WUDLQLQJ�DQG�FRJQLWLYH�UHPHGLDWLRQ��3V\FKRORJLFDO�PHGLFLQH�������±���

3OHZQLD�&��=ZLVVOHU�%��/DQJVW�,��0DXUHU�%��*LHO�.��.UXJHU�5��������(IIHFWV�RI�WUDQVFUDQLDO�

GLUHFW�FXUUHQW�VWLPXODWLRQ��W'&6��RQ�H[HFXWLYH�IXQFWLRQV��LQIOXHQFH�RI�&207�9DO�0HW�

SRO\PRUSKLVP��&RUWH[��D�MRXUQDO�GHYRWHG�WR�WKH�VWXG\�RI�WKH�QHUYRXV�V\VWHP�DQG�EHKDYLRU�

�������±����

3RODQLD�5��1LWVFKH�0$��5XII�&&��������6WXG\LQJ�DQG�PRGLI\LQJ�EUDLQ�IXQFWLRQ�ZLWK�QRQ�

LQYDVLYH�EUDLQ�VWLPXODWLRQ��1DWXUH�QHXURVFLHQFH�������±���



��

3RUHLV]�&��%RURV�.��$QWDO�$��3DXOXV�:��������6DIHW\�DVSHFWV�RI�WUDQVFUDQLDO�GLUHFW�FXUUHQW�

VWLPXODWLRQ�FRQFHUQLQJ�KHDOWK\�VXEMHFWV�DQG�SDWLHQWV��%UDLQ�UHVHDUFK�EXOOHWLQ�������±���

3|WWHU�0��3HOOHU�0��6LHEQHU�+5��������7KHUDSHXWLVFKH�$QZHQGXQJ�GHU�UHSHWLWLYHQ�

WUDQVNUDQLHOOHQ�0DJQHWVWLPXODWLRQ�LQ�GHU�1HXURORJLH�0|JOLFKNHLWHQ�XQG�*UHQ]HQ��.OLQLVFKH�

1HXURSK\VLRORJLH�������±���

3UHKQ�.��6WHQJO�+��*ULWWQHU�8��.RVLROHN�5��2OVFKODJHU�$��:HLGHPDQQ�$��)ORHO�$��������(IIHFWV�

RI�$QRGDO�7UDQVFUDQLDO�'LUHFW�&XUUHQW�6WLPXODWLRQ�DQG�6HURWRQHUJLF�(QKDQFHPHQW�RQ�0HPRU\�

3HUIRUPDQFH�LQ�<RXQJ�DQG�2OGHU�$GXOWV��1HXURSV\FKRSKDUPDFRORJ\��RIILFLDO�SXEOLFDWLRQ�RI�WKH�

$PHULFDQ�&ROOHJH�RI�1HXURSV\FKRSKDUPDFRORJ\�������±���

3ULRUL�$��%HUDUGHOOL�$��5RQD�6��$FFRUQHUR�1��0DQIUHGL�0��������3RODUL]DWLRQ�RI�WKH�KXPDQ�

PRWRU�FRUWH[�WKURXJK�WKH�VFDOS��1HXURUHSRUW�������±����

3URXWHDX�$��$W]HQL�7��7DVWHW�+��%HUJXD�9��'HVWDLOODWV�-�0��9HUGRX[�+��������1HXURFRJQLWLYH�

LQVLJKW�DQG�H[HFXWLYH�IXQFWLRQLQJ�LQ�VFKL]RSKUHQLD��&RJQLWLYH�QHXURSV\FKLDWU\������±��

5LJRQDWWL�63��%RJJLR�36��0\F]NRZVNL�0/��2WWD�(��)LTXHU�-7��5LEHLUR�5%��1LWVFKH�0$��

3DVFXDO�/HRQH�$��)UHJQL�)��������7UDQVFUDQLDO�GLUHFW�VWLPXODWLRQ�DQG�IOXR[HWLQH�IRU�WKH�

WUHDWPHQW�RI�GHSUHVVLRQ��(XURSHDQ�SV\FKLDWU\��WKH�MRXUQDO�RI�WKH�$VVRFLDWLRQ�RI�(XURSHDQ�

3V\FKLDWULVWV������±��

5RJHUV�5'��0RQVHOO�6��������&RVWV�RI�D�SUHGLFWLEOH�VZLWFK�EHWZHHQ�VLPSOH�FRJQLWLYH�WDVNV��

-RXUQDO�RI�H[SHULPHQWDO�SV\FKRORJ\��*HQHUDO��������±���

5R\�$��%D[WHU�%��+H�%��������+LJK�GHILQLWLRQ�WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ�LQGXFHV�

ERWK�DFXWH�DQG�SHUVLVWHQW�FKDQJHV�LQ�EURDGEDQG�FRUWLFDO�V\QFKURQL]DWLRQ��$�VLPXOWDQHRXV�W'&6±

((*�VWXG\��,(((�7UDQVDFWLRQV�RQ�%LRPHGLFDO�(QJLQHHULQJ��������±����

5XELQ�2��0HLUDQ�1��������2Q�WKH�RULJLQV�RI�WKH�WDVN�PL[LQJ�FRVW�LQ�WKH�FXLQJ�WDVN�VZLWFKLQJ�

SDUDGLJP��-RXUQDO�RI�H[SHULPHQWDO�SV\FKRORJ\��/HDUQLQJ��PHPRU\��DQG�FRJQLWLRQ��������±����

5XELQVWHLQ�-6��0H\HU�'(��(YDQV�-(��������([HFXWLYH�FRQWURO�RI�FRJQLWLYH�SURFHVVHV�LQ�WDVN�

VZLWFKLQJ��-RXUQDO�RI�([SHULPHQWDO�3V\FKRORJ\��+XPDQ�3HUFHSWLRQ�DQG�3HUIRUPDQFH�������±

���

5XI�63��)DOOJDWWHU�$-��3OHZQLD�&��������$XJPHQWDWLRQ�RI�ZRUNLQJ�PHPRU\�WUDLQLQJ�E\�

WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ��W'&6���6FLHQWLILF�UHSRUWV������



��

5XWKUXII�(��5HPLQJWRQ�5:��-RKQVWRQ�-&��������6ZLWFKLQJ�EHWZHHQ�VLPSOH�FRJQLWLYH�WDVNV��WKH�

LQWHUDFWLRQ�RI�WRS�GRZQ�DQG�ERWWRP�XS�IDFWRUV��-RXUQDO�RI�([SHULPHQWDO�3V\FKRORJ\��+XPDQ�

3HUFHSWLRQ�DQG�3HUIRUPDQFH��������±����

6DQWRV��9LQLFLXV�6RX]D�'RV�6RX]D�'RV��=RUWHD�0��$OYHV�5/��1D]LD]HQR��&DWLD�&LOHQH�'RV�

6DQWRV��6DOGDQKD�-6��&DUYDOKR��6DQGUD�GD�&RQFHLFDR�5LEHLUR�GH��/HLWH��$QWRQLR�-RUJH�GD�&RVWD��

7RUUHV��,UDFL�/XFHQD�GD�6LOYD��6RX]D�$�GH��&DOYHWWL�38��)UHJQL�)��&DXPR�:��������&RJQLWLYH�

HIIHFWV�RI�WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ�FRPELQHG�ZLWK�ZRUNLQJ�PHPRU\�WUDLQLQJ�LQ�

ILEURP\DOJLD��D�UDQGRPL]HG�FOLQLFDO�WULDO��6FLHQWLILF�UHSRUWV��������

6FKXEHUW�7��6]DPHLWDW�$-��������)XQFWLRQDO�QHXURDQDWRP\�RI�LQWHUIHUHQFH�LQ�RYHUODSSLQJ�GXDO�

WDVNV��DQ�I05,�VWXG\��%UDLQ�UHVHDUFK��&RJQLWLYH�EUDLQ�UHVHDUFK�������±���

6HLIHUWK�1<��7KLHQHO�5��.LUFKHU�7��������([HNXWLYH�)XQNWLRQHQ�)XQNWLRQHOOH�057�LQ�

3V\FKLDWULH�XQG�1HXURORJLH��6SULQJHU��6 ���±���

6LHEQHU�+5��/DQJ�1��5L]]R�9��1LWVFKH�0$��3DXOXV�:��/HPRQ�51��5RWKZHOO�-&��������

3UHFRQGLWLRQLQJ�RI�ORZ�IUHTXHQF\�UHSHWLWLYH�WUDQVFUDQLDO�PDJQHWLF�VWLPXODWLRQ�ZLWK�WUDQVFUDQLDO�

GLUHFW�FXUUHQW VWLPXODWLRQ��HYLGHQFH�IRU�KRPHRVWDWLF�SODVWLFLW\�LQ�WKH�KXPDQ�PRWRU�FRUWH[��7KH�

-RXUQDO�RI�QHXURVFLHQFH���WKH�RIILFLDO�MRXUQDO�RI�WKH�6RFLHW\�IRU�1HXURVFLHQFH��������±����

6RKQ�0+��8UVX�6��$QGHUVRQ�-5��6WHQJHU�9$��&DUWHU�&6��������7KH�UROH�RI�SUHIURQWDO�FRUWH[�DQG�

SRVWHULRU�SDULHWDO�FRUWH[�LQ�WDVN�VZLWFKLQJ��3URFHHGLQJV�RI�WKH�1DWLRQDO�$FDGHP\�RI�6FLHQFHV�RI�

WKH�8QLWHG�6WDWHV�RI�$PHULFD���������±�����

6RYHUL�$��:DULV�2��/DLQH�0��������6HW�VKLIWLQJ�WUDLQLQJ�ZLWK�FDWHJRUL]DWLRQ�WDVNV��3OR6�RQH�

��H�����

6WDJJ &-��2
6KHD�-��.LQFVHV�=7��:RROULFK�0��0DWWKHZV�30��-RKDQVHQ�%HUJ�+������D��

0RGXODWLRQ�RI�PRYHPHQW�DVVRFLDWHG�FRUWLFDO�DFWLYDWLRQ�E\�WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ��

7KH�(XURSHDQ�MRXUQDO�RI�QHXURVFLHQFH��������±����

6WDJJ�&-��%HVW�-*��6WHSKHQVRQ�0&��2
6KHD�-��:\OH]LQVND�0��.LQFVHV�=7��0RUULV�3*��0DWWKHZV�

30��-RKDQVHQ�%HUJ�+������E��3RODULW\�VHQVLWLYH�PRGXODWLRQ�RI�FRUWLFDO�QHXURWUDQVPLWWHUV�E\�

WUDQVFUDQLDO�VWLPXODWLRQ��7KH�-RXUQDO�RI�QHXURVFLHQFH��WKH�RIILFLDO�MRXUQDO�RI�WKH�6RFLHW\�IRU�

1HXURVFLHQFH �������±����

6WRQH�'%��7HVFKH�&'��������7UDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ�PRGXODWHV�VKLIWV�LQ�

JOREDO�ORFDO�DWWHQWLRQ��1HXURUHSRUW��������±����



��

6WUREDFK�7��$QWRQHQNR�'��������W'&6�LQGXFHG�HIIHFWV�RQ�H[HFXWLYH�IXQFWLRQLQJ�DQG�WKHLU�

FRJQLWLYH�PHFKDQLVPV��D�UHYLHZ��-RXUQDO�RI�&RJQLWLYH�(QKDQFHPHQW�����±��

6WUREDFK�7��/LHSHOW�5��6FKXEHUW�7��.LHVHO�$��������7DVN�VZLWFKLQJ��HIIHFWV�RI�SUDFWLFH�RQ�VZLWFK�

DQG�PL[LQJ�FRVWV��3V\FKRORJLFDO�UHVHDUFK������±��

6WUREDFK�7��/LHSHOW�5��3DVKOHU�+��)UHQVFK�3$��6FKXEHUW�7��������(IIHFWV�RI�H[WHQVLYH�GXDO�WDVN�

SUDFWLFH�RQ�SURFHVVLQJ�VWDJHV�LQ�VLPXOWDQHRXV�FKRLFH�WDVNV��$WWHQWLRQ��SHUFHSWLRQ�	�

SV\FKRSK\VLFV�������±���

6WUREDFK�7��6RXWVFKHN�$��$QWRQHQNR�'��)ORHO�$��6FKXEHUW�7��������0RGXODWLRQ�RI�H[HFXWLYH�

FRQWURO�LQ�GXDO�WDVNV�ZLWK�WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ��W'&6���1HXURSV\FKRORJLD�����±

��

6WUREDFK�7��$QWRQHQNR�'��6FKLQGOHU�7��)O|HO�$��6FKXEHUW�7��������0RGXODWLRQ�RI�H[HFXWLYH�

FRQWURO�LQ�WKH�WDVN�VZLWFKLQJ�SDUDGLJP�ZLWK�WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ��W'&6���

-RXUQDO�RI�3V\FKRSK\VLRORJ\������±��

6WUREDFK�7��$QWRQHQNR�'��$EEDULQ�0��(VFKHU�0��)ORHO�$��6FKXEHUW�7��������0RGXODWLRQ�RI�

GXDO�WDVN�FRQWURO�ZLWK�ULJKW�SUHIURQWDO�WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ��W'&6���

([SHULPHQWDO�EUDLQ�UHVHDUFK��������±���

6WXVV�'7��$OH[DQGHU�03��������([HFXWLYH�IXQFWLRQV�DQG�WKH�IURQWDO�OREHV��$�FRQFHSWXDO�YLHZ��

3V\FKRORJLFDO�UHVHDUFK�������±���

6XQWUXS�6��7HLVPDQQ�,��:ROOEULQN�$��:LQNHOV�0��:DUQHFNH�7��)O|HO�$��3DQWHY�&��']LHZDV�5�

�������0DJQHWRHQFHSKDORJUDSKLF�HYLGHQFH IRU�WKH�PRGXODWLRQ�RI�FRUWLFDO�VZDOORZLQJ�SURFHVVLQJ�

E\�WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ��1HXUR,PDJH�������±���

6]DPHLWDW�$-��/HSVLHQ�-��&UDPRQ�'<�YRQ��6WHUU�$��6FKXEHUW�7��������7DVN�RUGHU�FRRUGLQDWLRQ�

LQ�GXDO�WDVN�SHUIRUPDQFH�DQG�WKH�ODWHUDO�SUHIURQWDO�FRUWH[��DQ�HYHQW�UHODWHG�I05,�VWXG\��

3V\FKRORJLFDO�UHVHDUFK�������±���

7D\HE�<��/DYLGRU�0��������(QKDQFLQJ�VZLWFKLQJ�DELOLWLHV��,PSURYLQJ�SUDFWLFH�HIIHFW�E\�

VWLPXODWLQJ�WKH�GRUVRODWHUDO�SUH�IURQWDO�FRUWH[��1HXURVFLHQFH�������±��

7HZHV�8��������+$:,(�5��+DPEXUJ�:HFKVOHU�,QWHOOLJHQ]WHVW�I�U�(UZDFKVHQH��5HYLVLRQ�������

+DQGEXFK�XQG�7HVWDQZHLVXQJ��+DQV�+XEHU��%HUQ��*|WWLQJHQ��7RURQWR��6HDWWOH

7UHPEOD\�6��/HSDJH�-�)��/DWXOLSH�/RLVHOOH�$��)UHJQL�)��3DVFXDO�/HRQH�$��7KHRUHW�+��������7KH�

XQFHUWDLQ�RXWFRPH�RI�SUHIURQWDO�W'&6��%UDLQ�VWLPXODWLRQ������±���



��

:DJQHU�7��9DOHUR�&DEUH�$��3DVFXDO�/HRQH�$������D��1RQLQYDVLYH�KXPDQ�EUDLQ�VWLPXODWLRQ��

$QQXDO�UHYLHZ�RI�ELRPHGLFDO�HQJLQHHULQJ������±���

:DJQHU�7��)UHJQL�)��)HFWHDX�6��*URG]LQVN\�$��=DKQ�0��3DVFXDO�/HRQH�$������E��7UDQVFUDQLDO�

GLUHFW�FXUUHQW�VWLPXODWLRQ��D�FRPSXWHU�EDVHG�KXPDQ�PRGHO�VWXG\��1HXUR,PDJH��������±����

:DWVRQ�'��&ODUN�/$��7HOOHJHQ�$��������'HYHORSPHQW�DQG�YDOLGDWLRQ�RI�EULHI�PHDVXUHV�RI�

SRVLWLYH�DQG�QHJDWLYH�DIIHFW��7KH�3$1$6�VFDOHV��-RXUQDO�RI�SHUVRQDOLW\�DQG�VRFLDO�SV\FKRORJ\�

�������±����

:HQGW�0��.OHLQ�6��6WUREDFK�7��������0RUH�WKDQ�$WWHQWLRQDO�7XQLQJ±,QYHVWLJDWLQJ�WKH�

0HFKDQLVPV�8QGHUO\LQJ�3UDFWLFH�*DLQV�DQG�3UHSDUDWLRQ�LQ�7DVN�6ZLWFKLQJ��)URQWLHUV�LQ�

SV\FKRORJ\������

:LWW�67��6WHYHQV�0&��������I05,�WDVN�SDUDPHWHUV�LQIOXHQFH�KHPRG\QDPLF�DFWLYLW\�LQ�UHJLRQV�

LPSOLFDWHG�LQ�PHQWDO�VHW�VZLWFKLQJ��1HXUR,PDJH�������±���

:RRGV�$-��$QWDO�$��%LNVRQ�0��%RJJLR�36��%UXQRQL�$5��&HOQLN�3��&RKHQ�/*��)UHJQL�)��

+HUUPDQQ�&6��.DSSHQPDQ�(6��.QRWNRYD�+��/LHEHWDQ]�'��0LQLXVVL�&��0LUDQGD�3&��3DXOXV�:��

3ULRUL�$��5HDWR�'��6WDJJ�&��:HQGHURWK�1��1LWVFKH�0$��������$�WHFKQLFDO�JXLGH�WR�W'&6��DQG�

UHODWHG�QRQ�LQYDVLYH�EUDLQ�VWLPXODWLRQ�WRROV��&OLQLFDO�QHXURSK\VLRORJ\��RIILFLDO�MRXUQDO�RI�WKH�

,QWHUQDWLRQDO�)HGHUDWLRQ�RI�&OLQLFDO�1HXURSK\VLRORJ\���������±����

:\OLH�*��$OOSRUW�$��������7DVN�VZLWFKLQJ�DQG�WKH�PHDVXUHPHQW�RI�³VZLWFK�FRVWV´��3V\FKRORJLFDO�

UHVHDUFK�������±���

=LHPDQQ�8��,OLF�79��3DXOL�&��0HLQW]VFKHO�)��5XJH�'��������/HDUQLQJ�PRGLILHV�VXEVHTXHQW�

LQGXFWLRQ�RI�ORQJ�WHUP SRWHQWLDWLRQ�OLNH�DQG�ORQJ�WHUP�GHSUHVVLRQ�OLNH�SODVWLFLW\�LQ�KXPDQ�PRWRU�

FRUWH[��7KH�-RXUQDO�RI�QHXURVFLHQFH��WKH�RIILFLDO�MRXUQDO�RI�WKH�6RFLHW\�IRU�1HXURVFLHQFH�

�������±����



��

����������������������������

Ä,FK� 7DPDUD�6FKLQGOHU��YHUVLFKHUH�DQ�(LGHV�VWDWW�GXUFK�PHLQH�HLJHQKlQGLJH�8QWHUVFKULIW��GDVV�LFK�

GLH�YRUJHOHJWH�'LVVHUWDWLRQ�PLW�GHP�7KHPD� Ä(IIHNWH WUDQVNUDQLHOOHU�*OHLFKVWURPVWLPXODWLRQ �EHU�

GHP� OLQNHQ� SUlIURQWDOHQ� .RUWH[� DXI� H[HNXWLYH� )XQNWLRQHQ³� VHOEVWVWlQGLJ� XQG� RKQH� QLFKW�

RIIHQJHOHJWH�+LOIH�'ULWWHU�YHUIDVVW�XQG�NHLQH�DQGHUHQ�DOV�GLH�DQJHJHEHQHQ�4XHOOHQ�XQG�+LOIVPLWWHO�

JHQXW]W�KDEH��

$OOH�6WHOOHQ��GLH�Z|UWOLFK�RGHU�GHP�6LQQH�QDFK�DXI�3XEOLNDWLRQHQ�RGHU�9RUWUlJHQ�DQGHUHU�$XWRUHQ�

EHUXKHQ�� VLQG� DOV� VROFKH� LQ NRUUHNWHU�=LWLHUXQJ� �VLHKH� Ä8QLIRUP�5HTXLUHPHQWV� IRU�0DQXVFULSWV�

�850�³� GHV� ,&0-(� �ZZZ�LFPMH�RUJ�� NHQQWOLFK� JHPDFKW�� 'LH� $EVFKQLWWH� ]X� 0HWKRGLN�

�LQVEHVRQGHUH� SUDNWLVFKH� $UEHLWHQ�� /DERUEHVWLPPXQJHQ�� VWDWLVWLVFKH� $XIDUEHLWXQJ�� XQG�

5HVXOWDWHQ��LQVEHVRQGHUH�$EELOGXQJHQ��*UDSKLNHQ�XQG�7DEHOOHQ��HQWVSUHFKHQ�GHQ�850��V�R��XQG�

ZHUGHQ�YRQ�PLU�YHUDQWZRUWHW��

0HLQH�$QWHLOH� DQ� HWZDLJHQ�3XEOLNDWLRQHQ� ]X�GLHVHU�'LVVHUWDWLRQ� HQWVSUHFKHQ�GHQHQ�� GLH� LQ� GHU�

XQWHQVWHKHQGHQ� JHPHLQVDPHQ� (UNOlUXQJ� PLW� GHP�GHU� %HWUHXHU�LQ�� DQJHJHEHQ� VLQG�� 6lPWOLFKH�

3XEOLNDWLRQHQ�� GLH� DXV� GLHVHU� 'LVVHUWDWLRQ� KHUYRUJHJDQJHQ� VLQG� XQG� EHL� GHQHQ� LFK� $XWRU� ELQ��

HQWVSUHFKHQ�GHQ�850��V�R��XQG�ZHUGHQ�YRQ�PLU�YHUDQWZRUWHW�

'LH� %HGHXWXQJ� GLHVHU� HLGHVVWDWWOLFKHQ� 9HUVLFKHUXQJ� XQG� GLH� VWUDIUHFKWOLFKHQ� )ROJHQ� HLQHU�

XQZDKUHQ�HLGHVVWDWWOLFKHQ�9HUVLFKHUXQJ�����������GHV�6WUDIJHVHW]EXFKHV��VLQG�PLU�EHNDQQW�XQG�

EHZXVVW�³

'DWXP 8QWHUVFKULIW



��
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7DPDUD�6FKLQGOHU�KDWWH�IROJHQGHQ�$QWHLO�DQ�GHU�IROJHQGHQ�3XEOLNDWLRQ�

6WUREDFK�7��$QWRQHQNR�'��6FKLQGOHU�7��)O|HO�$��6FKXEHUW�7��������0RGXODWLRQ�RI�H[HFXWLYH�

FRQWURO�LQ�WKH�WDVN�VZLWFKLQJ�SDUDGLJP�ZLWK�WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ��W'&6���

-RXUQDO�RI�3V\FKRSK\VLRORJ\������±��

%HLWUDJ� LP� (LQ]HOQHQ� ,FK�� 7DPDUD� 6FKLQGOHU� KDEH� VRZRKO GLH� 3UREDQG,QQHQ� I�U� GLH� 6WXGLH�

UHNUXWLHUW� DOV� DXFK GDV� ([SHULPHQW� VHOEVWVWlQGLJ� GXUFKJHI�KUW�� 'LH� HUKREHQHQ� 'DWHQ� GHU�

QHXURSV\FKRORJLVFKHQ� 7HVWEDWWHULH�� GHU� )UDJHE|JHQ� XQG� GHU� ([SHULPHQWDOSKDVH� KDEH� LFK�

GLJLWDOLVLHUW�� VRZLH� GHVNULSWLY XQG� VWDWLVWLVFK� DQDO\VLHUW�� $XV� GLHVHQ� $XVZHUWXQJHQ� VLQG� GLH�

7DEHOOHQ������XQG���XQG�GLH�$EELOGXQJ���GHU�JHQDQQWHQ�3XEOLNDWLRQ�HQWVWDQGHQ��'DU�EHU�KLQDXV�

KDEH�LFK�DQ�GHU�9HUIDVVXQJ�GHV�0DQXVNULSWV�XQG�GHU�hEHUDUEHLWXQJ�LP�5DKPHQ�GHV�3HHU�5HYLHZ�

3UR]HVVHV�PLWJHZLUNW�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

8QWHUVFKULIW��'DWXP�XQG�6WHPSHO�GHV�EHWUHXHQGHQ�+RFKVFKXOOHKUHUV�GHU�EHWUHXHQGHQ�+RFKVFKXOOHKUHULQ�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

8QWHUVFKULIW�GHV�'RNWRUDQGHQ�GHU�'RNWRUDQGLQ



��

�����������

0HLQ�/HEHQVODXI�ZLUG�DXV�GDWHQVFKXW]UHFKWOLFKHQ�*U�QGHQ�LQ�GHU�HOHNWURQLVFKHQ�9HUVLRQ�PHLQHU�

$UEHLW�QLFKW�YHU|IIHQWOLFKW



��

0HLQ�/HEHQVODXI�ZLUG�DXV�GDWHQVFKXW]UHFKWOLFKHQ�*U�QGHQ�LQ�GHU�HOHNWURQLVFKHQ�9HUVLRQ�PHLQHU�

$UEHLW�QLFKW�YHU|IIHQWOLFKW



���

�����������������

� 6WUREDFK�7��$QWRQHQNR�'��6FKLQGOHU�7��)O|HO�$��6FKXEHUW�7��������0RGXODWLRQ�RI�

H[HFXWLYH�FRQWURO�LQ�WKH�WDVN�VZLWFKLQJ�SDUDGLJP�ZLWK�WUDQVFUDQLDO�GLUHFW�FXUUHQW�

VWLPXODWLRQ��W'&6���-RXUQDO�RI�3V\FKRSK\VLRORJ\������±���



���
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$Q�HUVWHU�6WHOOH�P|FKWH�LFK�)UDX�3ULY��'R]��'U��PHG��$JQHV�)O|HO�I�U�GLH�hEHUODVVXQJ�GHV�7KHPDV��

GDV�HQWJHJHQJHEUDFKWH�9HUWUDXHQ��GLH�H[]HOOHQWHQ�+LOIHVWHOOXQJHQ�XQG�GLH�NULWLVFKH�%HXUWHLOXQJ�

PHLQHU�$UEHLW�GDQNHQ��

:HLWHUKLQ� JLOW� PHLQ� JDQ]� EHVRQGHUHU� 'DQN� +HUUQ� 3URI�� 'U�� KDELO�� 7LOR� 6WUREDFK�� I�U� GLH�

KHUYRUUDJHQGH� %HWUHXXQJ� ZlKUHQG� GHU 6WXGLHQGXUFKI�KUXQJ� XQG� �DXVZHUWXQJ� VRZLH� GLH�

XQHUP�GOLFKH� XQG� KLOIUHLFKH� 8QWHUVW�W]XQJ� ZlKUHQG� GHU� 9HUIDVVXQJ� GHU� YRUOLHJHQGHQ�

'LVVHUWDWLRQVVFKULIW��

(EHQIDOOV�EHGDQNHQ�P|FKWH� LFK�PLFK�EHL�)UDX�'U��'DULD�$QWRQHQNR��GLH�PLU� LQVEHVRQGHUH�GHQ�

%HJLQQ� GHU� 3URPRWLRQ� GXUFK� HLQH� (LQI�KUXQJ� LQ� GLH� RUJDQLVDWRULVFKHQ�$EOlXIH� VRZLH� GLH� GHV�

([SHULPHQWV�VHKU�HUOHLFKWHUW�KDW��'DQHEHQ�VWDQG�VLH�PLU�QLFKW�QXU�ELV�]XOHW]W VWHWV PLW�5DW�]XU�6HLWH��

VRQGHUQ�KDOI�PLU�DXFK�LQVEHVRQGHUH�ZlKUHQG�GHU�(QG]�JH�GHU�'LVVHUWDWLRQVVFKULIW��$XFK�EHL�GHQ�

DQGHUHQ�0LWDUEHLWHU,QQHQ�GHU�$*�NRJQLWLYH�1HXURORJLH�)O|HO�� LQVEHVRQGHUH�EHL�0DUDO�$EEDULQ��

EHGDQNH� LFK� PLFK� I�U� GLH� KHU]OLFKH� $XIQDKPH�� GLH� +LOIVEHUHLWVFKDIW� XQG� IDPLOLlUH�

$UEHLWVDWPRVSKlUH�

,FK�P|FKWH�PLFK� EHL� DOOHQ ([SHULPHQWDOWHLOQHKPHU,QQHQ� EHGDQNHQ�� GLH� VLFK� LQ� GHQ�'LHQVW� GHU�

:LVVHQVFKDIW�JHVWHOOW�XQG�GLHVH�6WXGLH��EHUKDXSW�HUVW�P|JOLFK�JHPDFKW�KDEHQ��

0HLQ�KHU]OLFKHU�'DQN�JLOW� DX�HUGHP�'RULW�3KLOLSSV�� ,VDEHO�3LQWR�� -DQLQD�5�Q]L��$QJHOLQD�1HE��

(PHOLQD�3UHLV� 1LNRODL�$OEHU�XQG�PHLQHQ�6FKZHVWHUQ -XOLD�XQG�/HD��GLH�PLFK�QLFKW�QXU�ZlKUHQG�

GHU�XQWHUVFKLHGOLFKHQ�3KDVHQ�GHU�(QWVWHKXQJ�PHLQHU�'LVVHUWDWLRQ�PRWLYLHUW�XQG�XQWHUVW�W]W�KDEHQ��

VRQGHUQ�DXFK�PHLQ�/HEHQ�LQ�MHGHU�HUGHQNOLFKHQ�+LQVLFKW�EHUHLFKHUQ��

6FKOLH�OLFK� P|FKWH� LFK� PLFK� EHL� PHLQHQ� (OWHUQ YRQ� JDQ]HP� +HU]HQ� I�U� LKUH� /LHEH� XQG�

XQHLQJHVFKUlQNWH� 8QWHUVW�W]XQJ� GDQNHQ�� GLH GDGXUFK� GDV )XQGDPHQW� I�U� PHLQHQ� ZHLWHUHQ�

/HEHQVZHJ JHVFKDIIHQ�KDEHQ��



���
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,P� -DQXDU� ����� ZXUGH� YRQ� GHU� $XWRULQ� DQ� GHU� &KDULWp� ± 8QLYHUVLWlWVPHGL]LQ� %HUOLQ� HLQH�

H[SHULPHQWHOOH�6WXGLH�GXUFKJHI�KUW��GLH�GHU�GDUJHERWHQHQ�$UEHLW�DOV�3LORWSURMHNW�GLHQWH��=LHO�GLHVHU�

3LORWVWXGLH� VWHOOWH� GLH� hEHUSU�IXQJ� GDU�� RE� GDV� I�U� GLH� GDUJHERWHQHQHQ� 6WXGLH� SURJUDPPLHUWH�

$XIJDEHQZHFKVHOSDUDGLJPD�GLH�]X�HUZDUWHWHQ�(IIHNWH�]HLJW�XQG�VRPLW�DOV�JHHLJQHWHV�,QVWUXPHQW�

]XU�(UIDVVXQJ�H[HNWLYHU�)XQNWLRQHQ�HLQJHVHW]W�ZHUGHQ�NDQQ��+LHUEHL�ODJ�GHU�)RNXV�DXVVFKOLH�OLFK�

DXI�GHU�8QWHUVXFKXQJ�GHU�ÄUHLQHQ³�H[HNXWLYHQ /HLVWXQJHQ�EHL�%HDUEHLWXQJ�GHV�3DUDGLJPDV�XQG�

GHPHQWVSUHFKHQG�ZXUGH�NHLQ�*OHLFKVWURP�DSSOL]LHUW���

0HWKRGH

9HUVXFKVWHLOQHKPHU

$Q� GHU� 3LORWVWXGLH� QDKPHQ� ]HKQ� UHFKWVKlQGLJH� 3UREDQGHQ� ��� ZHLEOLFK�� �� PlQQOLFK�� WHLO�� 'LH�

$OWHUVVSDQQH�GHU�9HUVXFKVSHUVRQHQ�HUVWUHFNWH�VLFK�YRQ����ELV����-DKUHQ -DKUHQ �P� ����-DKUH��6'�

 ����'LH�9HUVXFKVSHUVRQHQ�ZXUGHQ�GXUFK�SHUV|QOLFKHV�$QZHUEHQ�DXI�GHP�&DPSXV�GHU�&KDULWp�

UHNUXWLHUW�

5HL]PDWHULDO��9HUVXFKVDXIEDX�XQG�3UR]HGXU

'DV�5HL]PDWHULDO�VRZLH�GHU�9HUVXFKVDXIEDX�GHV�$XIJDEHQZHFKVHOSDUDGLJPDV�ZDUHQ�LGHQWLVFK�PLW�

GHP�GHU�6WXGLH�]XJUXQGHOLHJHQGHQ�([SHULPHQW��'HU�HLQ]LJH�8QWHUVFKLHG�GHU�([SHULPHQWDOSKDVH�

ODJ�GDULQ��GDVV�NHLQH�*OHLFKVWURPDSSOLNDWLRQ�HUIROJWH�

6WDWLVWLVFKH�$XVZHUWXQJ

'LH� VWDWLVWLVFKH� $QDO\VH� HUIROJWH� PLW� GHP� &RPSXWHUSURJUDPP� Ä6WDWLVWLFDO� 3DFNDJH� IRU� 6RFLDO�

6FLHQFHV³� �6366�� I�U� :LQGRZV� �9HUVLRQ� ������ &6366� ,QF��� &KLFDJR�� ,OOLQRLV��� 'LH�

*UXQGYRUDXVVHW]XQJHQ� I�U� GLH� 'XUFKI�KUEDUNHLW� GHU� YHUZHQGHWHQ� 9DULDQ]DQDO\VHQ�� GLH�

1RUPDOYHUWHLOXQJ�GHU�'DWHQ�XQG�GLH�6SKlUL]LWlW��ZXUGHQ�PLWKLOIH�GHV�6KDSLUR�:LON�7HVWV�XQG�GHV�

0DXFKO\�7HVWV��EHUSU�IW��:DU�GLH�6SKlUL]LWlW�QLFKW�JHJHEHQ��HUIROJWH�HLQH�)UHLKHLWVJUDGNRUUHNWXU�

QDFK� *UHHQKRXVH�*HLVVHU�� (V� ZXUGH� GLH� HUEUDFKWH� /HLVWXQJ� GHU� (LQ]HO��� :LHGHUKROXQJV� XQG�

:HFKVHOGXUFKJlQJH� EHL� GHU� %HDUEHLWXQJ� GHV� $XIJDEHQZHFKVHOSDUDGLJPDV� H[SORULHUW�� +LHUI�U�

JLQJHQ� GLH� GXUFKVFKQLWWOLFKHQ� 5HDNWLRQV]HLWHQ� NRUUHNW� EHDQWZRUWHWHU� 'XUFKJlQJH� VRZLH� GLH�

)HKOHUUDWH�MHZHLOV�LQ�HLQH�HLQIDNWRULHOOH�9DULDQ]DQDO\VH�PLW�0HVVZLHGHUKROXQJ��$129$50��DXI

GHP� )DNWRU� $XIJDEHQW\S� �(LQ]HODXIJDEH�� $XIJDEHQZLHGHUKROXQJ�� $XIJDEHQZHFKVHO�� HLQ�� 'LH�

'DWHQ� GHU� %XFKVWDEHQ� XQG� GHU� =DKOHQDXIJDEH� ZXUGHQ� QLFKW� JHWUHQQW� EHUHFKQHW� XQG�



���

]XVDPPHQJHIDVVW�� 'LH� hEXQJVSKDVH� ZXUGH� QLFKW� LQ� GLH� $XVZHUWXQJ� PLWHLQEH]RJHQ�� 'DV�

6LJQL¿NDQ]QLYHDX�ZXUGH�DXI�S  �����IHVWJHOHJW�

(UJHEQLVVH

5HDNWLRQV]HLWHQ

'LH� (UJHEQLVVH� ]HLJWHQ� HLQHQ� VLJQLILNDQWHQ� +DXSWHIIHNW� GHV� )DNWRUV $XIJDEHQW\S �)���� ����  �

��������S ��������SDUWLHOOHV�Șð�� ��������:LH�$EELOGXQJ��� HQWQRPPHQ�ZHUGHQ�NDQQ��ZXUGHQ�GLH�

(LQ]HODXIJDEHQ� HUZDUWXQJVJHPl�� VFKQHOOHU� EHDUEHLWHW� �P�  � ������� PV�� 6'  � ������� DOV� GLH�

$XIJDEHQZLHGHUKROXQJVGXUFKOlXIH��P� ��������PV��6'� ����������'LH�ODQJVDPVWH�5HDNWLRQV]HLW�

ZXUGH�EHL�GHQ�$XIJDEHQZHFKVHOGXUFKJlQJHQ�IHVWJHVWHOOW��P� ���������PV��6'  ����������'HQ�

SRVW�KRF�7HVWV� �/6'��ZDU� ]X� HQWQHKPHQ��GDVV� VLFK� DOOH�GUHL�$XIJDEHQW\SHQ�K|FKVW� VLJQLILNDQW�

YRQHLQDQGHU�XQWHUVFKLHGHQ�KDEHQ��DOOH�SV���������

$EELOGXQJ� ��� 5HDNWLRQV]HLWHQ� GHV� $XIJDEHQZHFKVHOSDUDGLJPDV� GHU� 3LORWVWXGLH�� 'DUJHVWHOOW� VLQG� GLH�
0LWWHOZHUWH� �� �� 6(� GHU� 5HDNWLRQV]HLWHQ� NRUUHNWHU� 'XUFKOlXIH� GHU� YHUVFKLHGHQHQ� $XIJDEHQW\SHQ� GHV�
$XIJDEHQZHFKVHOSDUDGLJPDV�

)HKOHUUDWH

,Q %H]XJ�DXI�GLH�)HKOHUUDWH�]HLJWH�GHU�)DNWRU�$XIJDEHQW\S HLQHQ�VLJQLILNDQWHQ�+DXSWHIIHNW �)�������

������� �������S ��������SDUWLHOOHV Șð  �������*UHHQKRXVH�*HLVVHU�NRUULJLHUW���'LH�LP�$QVFKOXVV�

GXUFKJHI�KUWHQ�SRVW�KRF�9HUJOHLFKH��/6'��]HLJWHQ��GDVV�EHL�GHQ�$XIJDEHQZHFKVHOGXUFKJlQJHQ�

�P�  � ������ ��� 6' ������� GLH� )HKOHUUDWH� VLJQLILNDQW� K|KHU� ZDU�� DOV� EHL� GHQ�

$XIJDEHQZLHGHUKROXQJVGXUFKJlQJHQ��P� ���������6'� �������XQG�GHQ�(LQ]HOEO|FNHQ��P� ������

��� 6'  ������ DOOH� SV� �� ������� (UZDUWXQJVJHPl�� ZDU� GLH� $Q]DKO� GHU� )HKOHU� EHL� GHQ�
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$XIJDEHQZLHGHUKROXQJVGXUFKJlQJHQ�]ZDU�K|KHU�DOV�EHL�GHQ�(LQ]HODXIJDEHQ��GHQQRFK�ZXUGH�GHU�

8QWHUVFKLHG�QLFKW�VWDWLVWLVFK�VLJQLILNDQW��S !��������

$EELOGXQJ���� )HKOHUUDWH�GHV�$XIJDEHQZHFKVHOSDUDGLJPDV�GHU�3LORWVWXGLH��'DUJHVWHOOW�VLQG�GLH�0LWWHOZHUWH���
��6( GHU�)HKOHUUDWH�GHU�YHUVFKLHGHQHQ�$XIJDEHQW\SHQ�GHV�$XIJDEHQZHFKVHOSDUDGLJPDV�

'LVNXVVLRQ

'LH�(UJHEQLVVH�GHU�3LORWVWXGLH�]HLJHQ��GDVV�VLJQLILNDQWH�1DFKWHLOH�EHL�HLQHP�$XIJDEHQZHFKVHO�LP�

9HUJOHLFK�]X�GHU $XIJDEHQZLHGHUKROXQJ�GHU�0L[EO|FNH�VRZRKO�EHL�GHQ�5HDNWLRQV]HLWHQ�DOV�DXFK�

EHL GHU�)HKOHUUDWH� DXIWUDWHQ��:LH� LQ� GHU�(LQOHLWXQJ�XPIDVVHQG� HU|UWHUW�� VLQG� GLHVH� VRJHQDQQWHQ�

:HFKVHONRVWHQ� YHUPXWOLFK� DXI� ]HLWNRQVXPLHUHQGH� HQGRJHQH� XQG� H[RJHQH� H[HNXWLYH�

.RQWUROOPHFKDQLVPHQ�]XU�FN]XI�KUHQ��GLH�HLQHQ�:HFKVHO�]ZLVFKHQ�]ZHL�$XIJDEHQ�HUP|JOLFKHQ�

�VLHKH� .DSLWHO� �������� =XVlW]OLFK� NRQQWHQ� /HLVWXQJVHLQEX�HQ� GHU� 5HDNWLRQV]HLWHQ� XQG� GHU�

)HKOHUUDWH� EHL� GHQ� $XIJDEHQZLHGHUKROXQJHQ� GHU� 0L[EO|FNH� YHUVXV� GHUHU� GHU� (LQ]HOEO|FNH�

IHVWJHVWHOOW�ZHUGHQ��'LHVH�VRJHQDQQWHQ�0L[NRVWHQ�VSLHJHOQ�ZDKUVFKHLQOLFK�H[HNXWLYH�/HLVWXQJHQ�

ZLGHU�� GLH� LQ� GLH�$XVZDKO� XQG�$XIUHFKWHUKDOWXQJ� GHV� UHOHYDQWHQ�7DVN�6HWV� EHL� JOHLFK]HLWLJHP�

9RUKDQGHQVHLQ�ZHLWHUHU�LUUHOHYDQWHU�7DVN�6HWV�LP�$UEHLWVJHGlFKWQLV�LQYROYLHUW�VLQG��VLHKH�.DSLWHO

������� =XVDPPHQIDVVHQG� LVW� IHVW]XKDOWHQ�� GDVV� DQKDQG GHV� YHUZHQGHWHQ�

$XIJDEHQZHFKVHOSDUDGLJPDV�0L[� XQG�:HFKVHONRVWHQ� GHU�5HDNWLRQV]HLWHQ� XQG� GHU� )HKOHUUDWH�

QDFKJHZLHVHQ�ZHUGHQ�NRQQWHQ� 'D� VLFK�0L[� XQG�:HFKVHONRVWHQ� DOV�3DUDPHWHU� I�U� EHVWLPPWH�

H[HNXWLYH�/HLVWXQJHQ��VLHKH�.DSLWHO������HLQHQ�hEHUEOLFN��EHU�GLH�2SHUDWLRQDOLVLHUXQJ�GHU�0L[�

XQG�:HFKVHONRVWHQ�VRZLH�GHU�LQ�GLHVH�.RVWHQ�LQYROYLHUWHQ�H[HNXWLYHQ�)XQNWLRQHQ�JLEW 7DEHOOH�����

HUZLHVHQ�KDEHQ��NRQQWH�PLWWHOV�GHU�3LORWVWXGLH (YLGHQ]�GDI�U�JHOLHIHUW�ZHUGHQ��GDVV�GDV�I�U�GLH�
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GDUJHERWHQH� 6WXGLH� SURJUDPPLHUWH� $XIJDEHQZHFKVHOSDUDGLJPD� DOV� JHHLJQHWHV� ,QVWUXPHQW� ]XU�

(UIDVVXQJ�GLHVHU�+LUQOHLVWXQJHQ�HLQJHVHW]W�ZHUGHQ�NDQQ�


