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%LOG������ %ORFNOD\RXW��,GHDOOD\RXW��������������������������������������������������������������������������� ��
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%LOG������ 0RUSKRORJLVFKHU�.DVWHQ�]XU�$XVZDKO�YRQ�0DWHULDOIOX�PLWWHOQ����������������� ��

%LOG������ 0HWKRGHQ�]XU�$XVOHJXQJ�YRQ�0DWHULDOIOX�V\VWHPHQ ������������������������������� ��

%LOG������ *UREOD\RXW�HLQHV�+RFKUHJDOODJHUV����������������������������������������������������������� ��

%LOG������ ,QYHVWLWLRQVUHFKHQYHUIDKUHQ�]XU�0DWHULDOIOX�SODQXQJ ������������������������������ ��

%LOG������ 7HLOSKDVHQ�GHU�)HLQSODQXQJ �������������������������������������������������������������������� ��

%LOG����� :HVHQWOLFKH�6FKULWWH�EHLP�(LQVDW]�YRQ�6LPXODWLRQVV\VWHPHQ����������������� ��

%LOG����� 'UHLGLPHQVLRQDOH�'DUVWHOOXQJ�HLQHV�)DEULNOD\RXWV ���������������������������������� ��

%LOG����� 6,03/(�9LHZHU�.RQ]HSW�������������������������������������������������������������������������� ��

%LOG����� .RQ]HSW�GHV�5HFKQHUZHUN]HXJHV�0$7)/2: ���������������������������������������� ��

%LOG����� 3ODQXQJVSKDVHQ�EHUJUHLIHQGH�0RGHOOLHUXQJ�DP�%HLVSLHO�HLQHU

5ROOHQEDKQ����������������������������������������������������������������������������������������������� ��

%LOG����� 2SWLPLHUXQJ�UHDOHU�6\VWHPH�PLW�+LOIH�GHU�6LPXODWLRQ ������������������������������ ��

%LOG����� 6FKZlFKHQ�H[LVWLHUHQGHU�5HFKQHUZHUN]HXJH�]XU�3ODQXQJ�YRQ

0DWHULDOIOX�V\VWHPHQ������������������������������������������������������������������������������� ��

%LOG����� 3ODQXQJVV\VWHPDWLN�I�U�HLQH�GXUFKJlQJLJH�3ODQXQJ�YRQ

0DWHULDOIOX�V\VWHPHQ������������������������������������������������������������������������������� ��

%LOG����� )OH[LELOLWlW�DOV�$QIRUGHUXQJ�DQ�HLQH�GXUFKJlQJLJH

5HFKQHUXQWHUVW�W]XQJ������������������������������������������������������������������������������ ��

%LOG����� )OH[LEOHV�0RGXONRQ]HSW�]XU�8QWHUVW�W]XQJ�GHU�HLQ]HOQHQ

3ODQXQJVVFKULWWH �������������������������������������������������������������������������������������� ��

%LOG����� 6FKHPDWLVFKH�'DUVWHOOXQJ�GHU�'DWHQEDQNLQWHJUDWLRQ ������������������������������ ��

%LOG����� 6RIWZDUHNRQ]HSW�HLQHU�GXUFKJlQJLJHQ�5HFKQHUXQWHUVW�W]XQJ ���������������� ��

%LOG����� (QWZLFNOXQJVEDVLV�]XU�8PVHW]XQJ�GHV�6RIWZDUHNRQ]HSWHV�HLQHU

GXUFKJlQJLJHQ�5HFKQHUXQWHUVW�W]XQJ����������������������������������������������������� ��

%LOG����� (QWZLFNOXQJVVFKZHUSXQNWH�GHV�FRPSXWHULQWHJULHUWHQ

3ODQXQJVZHUN]HXJHV������������������������������������������������������������������������������� ��

%LOG����� 3DUDPHWULVFKH�2EMHNWEHVFKUHLEXQJ�HLQHV�6WHWLJI|UGHUHU�*HUDGVW�FNHV � ��

%LOG����� 8QWHUWHLOXQJ�YRQ�7UDQVSRUWHQ�]ZLVFKHQ�]ZHL�)XQNWLRQVHLQKHLWHQ������������ ��

%LOG����� ,QWHJUDWLRQ�YRQ�$XWR&$'�XQG�$&&(66��EHU�2'%&������������������������������� ��
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%LOG����� *UDILVFKH�'DUVWHOOXQJ�HLQHU�6WDWLRQ ��������������������������������������������������������� ��

%LOG����� *UDILVFKH�'DUVWHOOXQJ�HLQHV�hEHUJDEHSXQNWHV�������������������������������������� ���

%LOG����� *UDILVFKH�'DUVWHOOXQJ�HLQHV�7UDQVSRUWHV����������������������������������������������� ���

%LOG����� %HLVSLHO�]XP�(U]HXJHQ�XQG�bQGHUQ�HLQHV�6WHWLJI|UGHUHUV��������������������� ���

%LOG����� 'LDORJIHQVWHU�]XP�(GLWLHUHQ�HLQHV�0DWHULDOIOX�REMHNWHV

�KLHU�6WHWLJI|UGHUHU�±�*HUDGH����������������������������������������������������������������� ���

%LOG����� $XIOLVWXQJ�GHU�EHU�FNVLFKWLJWHQ�$UWLNHO ��������������������������������������������������� ���

%LOG����� 'LDORJIHQVWHU�I�U�GDV�0RGHOOHOHPHQW�6WDWLRQ��KLHU��:DUHQDXVJDQJ� ����� ���

%LOG����� $XIOLVWXQJ�GHILQLHUWHU�3UR]HVVH�GHV�$UWLNHOV�Ä*UDQXODW������%³������������� ���

%LOG������ 6WUXNWXUYDULDQWH�GHV�EHWUDFKWHWHQ�3URMHNWEHLVSLHOV�������������������������������� ���

%LOG������ (GLWLHUEDUNHLW�GHV�7UDQVSRUWZHJYHUODXIHV���������������������������������������������� ���

%LOG������ 6HULHOOH�$XIWHLOXQJ�YRQ�7UDQVSRUWHQ�DXI�PHKUHUH�7UDQVSRUWPLWWHO ��������� ���

%LOG������ 'LDORJIHQVWHU�I�U�GDV�0RGHOOHOHPHQW�hEHUJDEHSXQNW���������������������������� ���

%LOG������ 3DUDOOHOH�$XIWHLOXQJ�YRQ�7UDQVSRUWHQ�DXI�PHKUHUH�7UDQVSRUWPLWWHO ������� ���

%LOG������ $XIOLVWXQJ�GHILQLHUWHU�7UDQVSRUWKLOIVPLWWHO��7+0������������������������������������� ���

%LOG������ 'LDORJIHQVWHU�I�U�GHQ�7UDQVSRUWPLWWHOW\S�*DEHOVWDSOHU �������������������������� ���

%LOG������ 'LDORJIHQVWHU�I�U�GLH�'HWDLOOLHUXQJ�YRQ�7UDQVSRUWHQ������������������������������� ���

%LOG������ $XVODVWXQJHQ�GHU�GHILQLHUWHQ�7UDQVSRUWPLWWHO ���������������������������������������� ���

%LOG������ 'LDORJIHQVWHU�PLW�GHQ�:HUWHQ�I�U�GDV�JHSODQWH�+RFKUHJDOODJHU ������������ ���

%LOG������ 3ODQXQJVHUJHEQLV�GHV�3URMHNWEHLVSLHOV�DOV�*UREOD\RXW ������������������������� ���
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7DEHOOHQYHU]HLFKQLV

7DEHOOH����� 3ODQXQJVPRGXOH�XQG�JHHLJQHWH�6WDQGDUGVRIWZDUH������������������������� ��

7DEHOOH����� *HJHQ�EHUVWHOOXQJ�QLFKW�NRPSDWLEOHU�'DWHQPRGHOOH����������������������� ��

7DEHOOH����� 3DUDPHWHU�I�U�GDV�0RGHOOHOHPHQW�$UWLNHO ���������������������������������������� ��

7DEHOOH����� 3DUDPHWHU�I�U�GDV�0RGHOOHOHPHQW�6WDWLRQ ��������������������������������������� ��

7DEHOOH����� 3DUDPHWHU�I�U�GDV�0RGHOOHOHPHQW�3UR]H�VFKULWW ����������������������������� ��

7DEHOOH����� 3DUDPHWHU�I�U�GDV�0RGHOOHOHPHQW�7UDQVSRUWKLOIVPLWWHO �������������������� ��

7DEHOOH����� $OOJHPHLQH�3DUDPHWHU�I�U�GDV�0RGHOOHOHPHQW�7UDQVSRUWPLWWHO�������� ��

7DEHOOH����� =HLWDEKlQJLJH�3DUDPHWHU�YHUVFKLHGHQHU�7UDQVSRUWPLWWHO�������������� ���

7DEHOOH����� $XVJDEHSDUDPHWHU�I�U�GDV�0RGHOOHOHPHQW�7UDQVSRUWPLWWHO����������� ���

7DEHOOH����� $OOJHPHLQH�3DUDPHWHU�I�U�GDV�0RGHOOHOHPHQW�/DJHU �������������������� ���

7DEHOOH����� 3DUDPHWHU�I�U�GDV�0RGHOOHOHPHQW�hEHUJDEHSXQNW������������������������ ���

7DEHOOH������ 3DUDPHWHU�I�U�GDV�0RGHOOHOHPHQW�7UDQVSRUW ��������������������������������� ���

7DEHOOH������ $XVJDEHSDUDPHWHU�I�U�GDV�0RGHOOHOHPHQW�7UDQVSRUW ������������������� ���

7DEHOOH������ $XIZDQGVYHUJOHLFK�]XP�(U]HXJHQ�XQG�bQGHUQ�HLQHV

6WHWLJI|UGHUHUV������������������������������������������������������������������������������� ���

7DEHOOH������ 2EMHNWH�GHU�SDUDPHWULVFKHQ�2EMHNWELEOLRWKHN�������������������������������� ���

7DEHOOH������ 5HDOLVLHUWH�2EMHNWH�GHU�2EMHNWELEOLRWKHN��/DJHUWHFKQLN�7HLO�� ������� ���

7DEHOOH������ 5HDOLVLHUWH�2EMHNWH�GHU�2EMHNWELEOLRWKHN��/DJHUWHFKQLN�7HLO�� ������� ���

7DEHOOH������ 5HDOLVLHUWH�2EMHNWH�GHU�2EMHNWELEOLRWKHN��6WHWLJI|UGHUHU�7HLO�� ������ ���

7DEHOOH������ 5HDOLVLHUWH�2EMHNWH�GHU�2EMHNWELEOLRWKHN��6WHWLJI|UGHUHU�7HLO�� ������ ���

7DEHOOH������ 5HDOLVLHUWH�2EMHNWH�GHU�2EMHNWELEOLRWKHN��)OXUI|UGHUPLWWHO�7HLO������ ���

7DEHOOH������ 5HDOLVLHUWH�2EMHNWH�GHU�2EMHNWELEOLRWKHN��)OXUI|UGHUPLWWHO�7HLO������ ���

7DEHOOH������ 5HDOLVLHUWH�2EMHNWH�GHU�2EMHNWELEOLRWKHN��)OXUI|UGHUPLWWHO�7HLO������ ���

7DEHOOH������ 5HDOLVLHUWH�2EMHNWH�GHU�2EMHNWELEOLRWKHN��3HUVRQDO ����������������������� ���
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7DEHOOH������ 5HDOLVLHUWH�2EMHNWH�GHU�2EMHNWELEOLRWKHN��9HUNHKUVWHFKQLN������������ ���

7DEHOOH������ 5HDOLVLHUWH�2EMHNWH�GHU�2EMHNWELEOLRWKHN��.UDQH���������������������������� ���
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�� (LQOHLWXQJ

���� (QWZLFNOXQJHQ� LQ� ,QGXVWULH�� +DQGHO� XQG� 'LHQVW�
OHLVWXQJ

'LH�6LWXDWLRQ�GHU�8QWHUQHKPHQ�LQ�,QGXVWULH��+DQGHO�XQG�'LHQVWOHLVWXQJ�LVW�VHLW�-DKUHQ

GXUFK� HLQH� 6lWWLJXQJ� GHU�0lUNWH� JHNHQQ]HLFKQHW�� ZDV� ]X� HLQHU� 6WlUNXQJ� GHU� .XQ�

GHQSRVLWLRQ�XQG�VRPLW�]X�HLQHP�:DQGHO�YRP�$QELHWHU��]XP�.lXIHUPDUNW�JHI�KUW�KDW�

'LHV�EHGHXWHW� I�U�GLH�8QWHUQHKPHQ�HLQHQ�VLFK�VWlQGLJ�YHUVFKlUIHQGHQ�:HWWEHZHUE

XQG�GDUDXV�UHVXOWLHUHQG�HLQHQ�EHWUlFKWOLFKHQ�.RVWHQGUXFN��8P�LP�.DPSI�XP�0DUNW�

DQWHLOH�EHVWHKHQ�]X�N|QQHQ��P�VVHQ�VLFK�GLH�8QWHUQHKPHQ�YRQ�LKUHQ�0LWEHZHUEHUQ

GLIIHUHQ]LHUHQ��ZDV�X�D��]X�IROJHQGHQ�(QWZLFNOXQJHQ�I�KUW�

'LH� %HVWUHEXQJHQ�� QHXH� .XQGHQZ�QVFKH� P|JOLFKVW� JXW� ]X� HUI�OOHQ�� VRUJHQ� LQ� ]X�

QHKPHQGHP�8PIDQJ�I�U�HLQH�6HJPHQWLHUXQJ�GHV�0DUNWHV��6R�YHUHLQHQ�LQ�GHQ�86$

*HOlQGHIDKU]HXJH�� 0LQLYDQV� XQG� 3LFN�8SV� EHUHLWV� HLQHQ� 0DUNWDQWHLO� YRQ� FD�� ���

>0LO���@�� :HLWHUH� .RQVHTXHQ]HQ� VLQG� HLQH� 9HUEUHLWHUXQJ� GHU� 6RUWLPHQWH� XQG� HLQH

ZHVHQWOLFK�K|KHUH�9DULDQWHQYLHOIDOW� >+HS���D@��%0:�YHUJU|�HUWH�EHLVSLHOVZHLVH�GLH

$Q]DKO�VHLQHU�0RGHOOH�YRQ������ELV������XP�IDVW�GDV�'UHLIDFKH�>0LO���@��=XVDPPHQ

PLW� VWHLJHQGHQ� 4XDOLWlWVDQVSU�FKHQ� I�KUHQ� GLHVH� (QWZLFNOXQJHQ� ]X� LPPHU� K|KHU�

ZHUWLJHUHQ�XQG�NRPSOH[HUHQ�3URGXNWHQ�>/LQ�����0LO�����5HL���@�

7URW]�K|KHUHU�3URGXNW��XQG�9DULDQWHQYLHOIDOW�JOHLFKHQ�VLFK�3URGXNWH�XQG�7HFKQRORJL�

HQ� LPPHU�PHKU�DQ��hEHU�DOOH�%UDQFKHQ�KLQZHJ� IRUFLHUHQ�GHVKDOE�HLQLJH�8QWHUQHK�

PHQ�LKUH�,QQRYDWLRQVIlKLJNHLW�GXUFK�K|KHUH�)	(�$XIZHQGXQJHQ�>%XO�����0LO���@�XQG

GXUFK�HLQ�V\VWHPDWLVFKHV�,QQRYDWLRQVPDQDJHPHQW��GDV�LQQRYDWLRQVI|UGHUOLFKHV�'HQ�

NHQ�XQG�+DQGHOQ�XQWHUVW�W]W� >:LO���@��'DGXUFK�JHOLQJW�HV� LKQHQ�� �EHU�7HFKQRORJLH�

XQG� 3URGXNWLQQRYDWLRQHQ� DXFK� DXI� VFKHLQEDU� JHVlWWLJWHQ� 0lUNWHQ� 0DUNWDQWHLOH� ]X

HUREHUQ�XQG�DXV]XZHLWHQ� >%XO���@��'LH� HU]LHOWHQ� ,QQRYDWLRQHQ� YHUN�U]HQ� GDEHL� GUD�

VWLVFK�GLH�3URGXNWOHEHQV]\NOHQ�XQG�NRPPHQ�VR�GHP�0DUNW�HQWJHJHQ��GHU� LQ� LPPHU

N�U]HUHQ�$EVWlQGHQ�QDFK�QHXHQ�3URGXNWHQ�YHUODQJW�>0LO�����5HL���@�

$XV� 6LFKW� GHV� .XQGHQ� ZHUGHQ� /LHIHU]HLW�� /LHIHUIlKLJNHLW� XQG� 7HUPLQWUHXH� LP� 9HU�

JOHLFK�]X�3UHLV�XQG�3URGXNWTXDOLWlW�]X� LPPHU�ZLFKWLJHUHQ�)DNWRUHQ�EHL�GHU�.DXIHQW�
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VFKHLGXQJ�>+RU�����-�Q���@��'LHV�]HLJW�DXFK�GDV�(UJHEQLV�HLQHU�8QWHUVXFKXQJ��QDFK

GHU�GLH�ORJLVWLVFKH�/HLVWXQJ�DOV�'LIIHUHQ]LHUXQJVNULWHULXP�DP�0DUNW�ZHLWHU�DQ�%HGHX�

WXQJ�JHZLQQW�>%DX���@��6R�ZHUGHQ�GLH�8QWHUVXFKXQJVNULWHULHQ�/LHIHUIlKLJNHLW��/LHIHU�

]HLW��/LHIHUTXDOLWlW��7HUPLQWUHXH�XQG�,QIRUPDWLRQVEHUHLWVFKDIW�VHKU�KRFK�HLQJHVFKlW]W

�%LOG� ������ (LQH�8QWHUQHKPHQVEHIUDJXQJ� EH]�JOLFK� GHU� $QIRUGHUXQJHQ� GHU� .XQGHQ

DQ� GLH� 'LVWULEXWLRQVORJLVWLN� LKUHU� /LHIHUDQWHQ� HUJLEW� HLQ� lKQOLFKHV� 5HVXOWDW�� %HL� GHU

%HZHUWXQJ� YRQ� ��� YHUVFKLHGHQHQ� 4XDOLWlWVPHUNPDOHQ� HUUHLFKHQ� GLH� $WWULEXWH� 7HU�

PLQWUHXH��6FKDGHQVIUHLKHLW��/LHIHUJHQDXLJNHLW�QDFK�$UW�XQG�0HQJH��UDVFKH�,QIRUPDWL�

RQ�EHL�9HU]|JHUXQJHQ��KRKH�/LHIHUEHUHLWVFKDIW�XQG�NXU]H�/LHIHU]HLW�HLQHQ�GHU�HUVWHQ

]HKQ�3OlW]H�>3IR���@�

'LHQVWOHLVWHU

�
�
�
�

/LHIHU�
]HLW

/LHIHUTXDOLWlW7HUPLQWUHXH

,QIRUPDWLRQV�
EHUHLWVFKDIW

/HLVWXQJVIlKLJNHLW

�
�
�
�

/LHIHU�
]HLW

/LHIHUTXDOLWlW7HUPLQWUHXH

,QIRUPDWLRQV�
EHUHLWVFKDIW

/LHIHUIlKLJNHLW

�
�
�
�

/LHIHU�
]HLW

/LHIHUTXDOLWlW7HUPLQWUHXH

,QIRUPDWLRQV�
EHUHLWVFKDIW

/LHIHUIlKLJNHLW

,QGXVWULHXQWHUQHKPHQ +DQGHOVXQWHUQHKPHQ

5DQJZHUW��� �$P�ZLFKWLJVWHQ ����

����

%LOG����� %HGHXWXQJ�GHU�ORJLVWLVFKHQ�/HLVWXQJ�DOV�'LIIHUHQ]LHUXQJVNULWHULXP

>%DX���@

'HU�7UHQG�]XU�*OREDOLVLHUXQJ�KlOW�ZHLWHU�DQ�XQG�EHVFKUlQNW�VLFK�VFKRQ� OlQJVW�QLFKW

PHKU�QXU�DXI�GLH�%HVFKDIIXQJ��VRQGHUQ�VSLHJHOW�VLFK�EHUHLWV� LQ� LQWHUQDWLRQDOHQ�3UR�

GXNWLRQVQHW]HQ�XQG�JOREDOHQ�$EVDW]PlUNWHQ�ZLHGHU��+DEHQ�GHXWVFKH�8QWHUQHKPHQ

����� LKUH�'LVWULEXWLRQVORJLVWLN� QRFK� ]X�����DXI�(XURSD�XQG� ]X� ����JOREDO� DXVJH�

ULFKWHW��VR�ZLUG�GLHVH�$XVULFKWXQJ� LP�-DKU������YRUDXVVLFKWOLFK�EHUHLWV�EHL�����DXI

(XURSD�XQG�EHL�����JOREDO� OLHJHQ�>%DX���@��'XUFK�GLHVH� LQWHUQDWLRQDOH�3UlVHQ]�HU�

UHLFKHQ�GLH�8QWHUQHKPHQ�HLQH�JU|�HUH�.XQGHQQlKH�XQG�N|QQHQ�VR�GLH�.XQGHQZ�Q�

VFKH�EHVVHU�HUI�OOHQ��'DPLW�LVW�HV�GHQ�8QWHUQHKPHQ�P|JOLFK��LKUH�SURGX]LHUWHQ�*�WHU
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XQG�'LHQVWOHLVWXQJHQ�ZHOWZHLW� DE]XVHW]HQ��ZRPLW� VLH� YRQ�GHQ� UHJLRQDOHQ�0DUNWHQW�

ZLFNOXQJHQ�XQDEKlQJLJHU�ZHUGHQ�>%XO���@�

=XVDPPHQIDVVHQG�VWHKHQ�GLH�8QWHUQHKPHQ�LQ�,QGXVWULH��+DQGHO�XQG�'LHQVWOHLVWXQJ�

DXVJHO|VW�GXUFK�GHQ�:DQGHO�GHV�0DUNWHV�YRP�$QELHWHU��]XP�.lXIHUPDUNW��LQ�HLQHP

6SDQQXQJVIHOG��LQ�GHP�VLH�VLFK�QXU�GXUFK�HLQH�VWDUNH�.XQGHQRULHQWLHUXQJ�EHKDXSWHQ

N|QQHQ��%LOG������

.RPSOH[HUH
3URGXNWH

.�U]HUH
3URGXNW�

OHEHQV]\NOHQ

%HVVHUH
/RJLVWLNOHLVWXQJHQ
�]�%��/LHIHU]HLW�

6WlUNHUH
*OREDOLVLHUXQJ

*U|�HUH�.XQGHQRULHQWLHUXQJ�GHU�8QWHUQHKPHQ

'

.lXIHUPDUNW

%LOG����� (QWZLFNOXQJHQ�DXIJUXQG�JU|�HUHU�.XQGHQRULHQWLHUXQJ�GHU�8QWHUQHKPHQ
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���� $XVZLUNXQJHQ�DXI�GLH�LQQHUEHWULHEOLFKH�/RJLVWLN

'LH�JU|�HUH�.XQGHQRULHQWLHUXQJ�GHU�8QWHUQHKPHQ�KDW�VWDUNH�$XVZLUNXQJHQ�DXI�GLH

LQQHUEHWULHEOLFK�HLQJHVHW]WHQ�/RJLVWLNV\VWHPH�LQ�,QGXVWULH��+DQGHO�XQG�'LHQVWOHLVWXQJ�

9DULDQWHQUHLFKHUH� XQG� NRPSOH[HUH� 3URGXNWH�� EUHLWHUH� 6RUWLPHQWH� XQG� HLQH� K|KHUH

0DUNWVHJPHQWLHUXQJ� KDEHQ� NRPSOH[HUH� LQQHUEHWULHEOLFKH� /RJLVWLNV\VWHPH� I�U� GLH

3URGXNWLRQ�XQG�'LVWULEXWLRQ�GHU�*�WHU�]XU�)ROJH� >0LO�����3DZ���@��'XUFK�GHQ�7UHQG

]XU�*OREDOLVLHUXQJ�ZLUG�GLHVHU�6DFKYHUKDOW�QRFK�YHUVWlUNW�>+HS���D@��=XVlW]OLFK�P�V�

VHQ�GLH�HLQJHVHW]WHQ�/RJLVWLNV\VWHPH�GLH�JHZDFKVHQHQ�0DUNWDQIRUGHUXQJHQ�EH]�J�

OLFK� N�U]HUHU� 'XUFKODXI]HLWHQ� XQG� K|KHUHU� 7HUPLQWUHXH� HUI�OOHQ�� ZDV� GHQ� $XIZDQG

XQG�GLH�.RPSOH[LWlW�HEHQIDOOV�HUK|KW�>%DXV�����3DZ���@��'LH�JU|�HUH�.RPSOH[LWlW�GHU

/RJLVWLNV\VWHPH�XQG�GLH�ZDFKVHQGHQ�/HLVWXQJVXPIlQJH�I�KUHQ�LQ�GHU�)ROJH�]X�HLQHU

(UK|KXQJ�GHV�/RJLVWLNNRVWHQDQWHLOV�DQ�GHQ�8QWHUQHKPHQVNRVWHQ��ZHQQ�QLFKW�GXUFK

SHUPDQHQWH� 3UR]H�RSWLPLHUXQJ� GDV� .RVWHQVHQNXQJVSRWHQWLDO� JHQXW]W� XQG� GDGXUFK

GHU�/RJLVWLNNRVWHQDQWHLO�JHVHQNW�ZLUG�>%DX�����%DXV���@�

'LH�N�U]HUHQ�3URGXNWOHEHQV]\NOHQ�XQG�KlXILJHUHQ�6RUWLPHQWVZHFKVHO�EHL�JOHLFK]HLWLJ

]XQHKPHQGHQ� /HLVWXQJVVFKZDQNXQJHQ� EHGLQJHQ� HLQHQ� SHUPDQHQWHQ� 9HUlQGH�

UXQJVSUR]H���GHP�DXFK�GLH�LQQHUEHWULHEOLFKHQ�/RJLVWLNV\VWHPH�XQWHUOLHJHQ��6LH�P�V�

VHQ�GHVKDOE�VR�IOH[LEHO�ZLH�P|JOLFK�DXI�6WUXNWXU���0HQJHQ���XQG�3URGXNWYHUlQGHUXQ�

JHQ�UHDJLHUHQ�N|QQHQ�>*�Q�����5HL�����6HL���@�

'LH�JHIRUGHUWH�)OH[LELOLWlW�VWHKW�GDEHL� LQ�HLQHP�=LHONRQIOLNW�]X�GHP�QDFK�ZLH�YRU�DQ�

KDOWHQGHQ�7UHQG�]XU�$XWRPDWLVLHUXQJ��EHL�GHP�LQ�JHZLVVHP�8PIDQJ�6WUXNWXUHQ�XQG

$EOlXIH�IHVWJHOHJW�ZHUGHQ��$XWRPDWLVLHUXQJ�HUP|JOLFKW� MHGRFK�HLQH�EHVVHUH�%HKHUU�

VFKXQJ�GHU� NRPSOH[HQ� ORJLVWLVFKHQ�3UR]HVVH� XQG� VLFKHUW� VRPLW� GLH� ORJLVWLVFKH� /HL�

VWXQJVIlKLJNHLW� GHU� 8QWHUQHKPHQ�� GLH� VLFK� DQ� )DNWRUHQ�� ZLH� GHU� (LQKDOWXQJ� ]XJH�

VDJWHU� /LHIHUWHUPLQH�� $XVOLHIHUXQJ� DP� ULFKWLJHQ�2UW� XQG� /LHIHUJHQDXLJNHLW� QDFK� $UW

XQG�0HQJH��DEOHVHQ�Ol�W�>-�Q���@��*OHLFK]HLWLJ�EHLQKDOWHW�$XWRPDWLVLHUXQJ�KRKH�.R�

VWHQVHQNXQJVSRWHQWLDOH��GLH�GLH�XQWHU�SHUPDQHQWHP�.RVWHQGUXFN�VWHKHQGHQ�8QWHU�

QHKPHQ� DXVVFK|SIHQ� ZROOHQ�� 1HEHQ� RUJDQLVDWRULVFKHQ� $QVlW]HQ� >*�Q���D@�� GHQ

=LHONRQIOLNW�]ZLVFKHQ�)OH[LELOLWlW�XQG�$XWRPDWLVLHUXQJ�]X�YHUULQJHUQ��ZHUGHQ�GHVKDOE

DXFK� WHFKQLVFKH�$QVlW]H� >*�Q���D��*�Q���E��*�Q���F@��ZLH�GLH�(QWZLFNOXQJ�HLQHV

VWXIHQZHLVH�DXWRPDWLVLHUEDUHQ�/HLFKWI|UGHUV\VWHPV��YRUDQJHWULHEHQ�
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$QWHLO�/RJLVWLNNRVWHQ
DP�8PVDW]

,QGXVWULH�
]ZHLJ

%LOG����� %UDQFKHQEH]RJHQHU�$QWHLO�GHU�/RJLVWLNNRVWHQ�DP�8PVDW]�>*�Q���@

'XUFK�GLH�REHQ�JHQDQQWHQ�(QWZLFNOXQJHQ� LQ� GHQ�8QWHUQHKPHQ�JHZLQQW� GLH� DX�HU�

EHWULHEOLFKH� �H[WHUQH��DEHU�DXFK�GLH� LQQHUEHWULHEOLFKH� �LQWHUQH��/RJLVWLN� LPPHU�PHKU

DQ�%HGHXWXQJ��'LHV�ZLUG�QRFK�GDGXUFK�YHUVWlUNW��GD��GLH�/RJLVWLNNRVWHQ�DOOHU�GHXW�

VFKHU�:LUWVFKDIWVXQWHUQHKPHQ�MlKUOLFK�HLQH�6XPPH�YRQ�FD������0LOOLDUGHQ�'0�HUUHL�

FKHQ�>*�Q���@�XQG�HLQHQ�EHWUlFKWOLFKHQ�$QWHLO�DP�8QWHUQHKPHQVXPVDW]�DXVPDFKHQ

�%LOG������� ,QQHUKDOE�GHU�/RJLVWLNNRVWHQ�VWHOOHQ�GLH�7UDQVSRUW��XQG�/DJHUKDOWXQJVNR�

VWHQ�GLH�K|FKVWHQ�$QWHLOH�DQ�GHQ�/RJLVWLNNRVWHQ�GDU��%LOG������XQG�ELHWHQ�GDPLW�KRKH

5DWLRQDOLVLHUXQJVSRWHQWLDOH��$XVJHO|VW�GXUFK�GHQ�ZDFKVHQGHQ�:HWWEHZHUE�XQG�GHQ

VWDUNHQ�.RVWHQGUXFN�ZHUGHQ� ODXIHQG� QHXH�0|JOLFKNHLWHQ� JHVXFKW�� GLHVH�3RWHQWLDOH

DXV]XVFK|SIHQ��+LHU�ELHWHW�GLH�/RJLVWLN�/|VXQJVDQVlW]H��GD�GXUFK�ORJLVWLVFKH�0HWKR�

GHQ�EHGHXWHQGH�5HVHUYHQ�DXIJHGHFNW� XQG�JHQXW]W�ZHUGHQ� N|QQHQ� >.RH���@�� $XFK

GDV�%0%)�XQWHUVWUHLFKW�LQ�VHLQHP�5DKPHQNRQ]HSW�3URGXNWLRQ������GLH�JU|�HU�ZHU�



����(LQOHLWXQJ

�

GHQGH�%HGHXWXQJ�GHU�/RJLVWLN�PLW�GHU�$XVVDJH��Ä'LH�/|VXQJ�LQWHUQHU�XQG�]ZLVFKHQ�

EHWULHEOLFKHU� ORJLVWLVFKHU� 3UREOHPH� ZLUG� GLH� :HWWEHZHUEVIlKLJNHLW� SURGX]LHUHQGHU

8QWHUQHKPHQ�]XQHKPHQG�EHHLQIOXVVHQ³�>%0%)���@�

(LQJDQJVWUDQVSRUWH�����

$XVJDQJV��XQG
LQQHUEHWULHEOLFKHU
7UDQVSRUW������

/DJHUXQJ��RKQH
9HUSDFNXQJ�������

%HVWDQGVILQDQ]LHUXQJ
�����

9HUSDFNXQJ������

,QIRUPDWLN��$XIWUDJV�
DEZLFNOXQJ�HWF��������

6WHXHUXQJ�XQG
.RQWUROOH������

7UDQVSRUW�XQG
/DJHUKDOWXQJ������

%LOG����� $QWHLO�ORJLVWLVFKHU�.RVWHQNRPSRQHQWHQ�DQ�GHQ�JHVDPWHQ�/RJLVWLNNRVWHQ

>*�Q���@

���� $XVZLUNXQJHQ� DXI� GLH� 3ODQXQJ� YRQ� 0DWHULDOIOX��
V\VWHPHQ

'XUFK�GHQ�KRKHQ�6WHOOHQZHUW�YRQ�/RJLVWLNIDNWRUHQ��ZLH�/LHIHU]HLW��/LHIHUIlKLJNHLW�XQG

7HUPLQWUHXH��VWHLJW�GLH�%HGHXWXQJ�HLQHV�JDQ]KHLWOLFKHQ�6\VWHPGHQNHQV��7HLOV\VWHPH

GHV�0DWHULDOIOXVVHV�ZHUGHQ�GHVKDOE�QLFKW�PHKU� LVROLHUW� EHWUDFKWHW�� VRQGHUQ� HV�ZLUG

HLQH�2SWLPLHUXQJ�GHV�*HVDPWV\VWHPV�DQJHVWUHEW��=XVDPPHQ�PLW�NRPSOH[HUHQ�/R�

JLVWLNV\VWHPHQ� XQG� GHU� JHIRUGHUWHQ� )OH[LELOLWlW� EHL� JOHLFK]HLWLJHU� 3UR]H�VLFKHUKHLW

I�KUW�GLHV�]X�HLQHU�ZHVHQWOLFKHQ�(UK|KXQJ�GHU�.RPSOH[LWlW�EHL�GHU�3ODQXQJ�YRQ�0D�

WHULDOIOX�V\VWHPHQ�>3LQ�����7UX���@�

7URW]� K|KHUHU� .RPSOH[LWlW� QLPPW� GLH� )RUGHUXQJ� QDFK� JU|�HUHU� 3ODQXQJVVLFKHUKHLW

ZHLWHU� ]X��GD�GLH� ORJLVWLVFKH�/HLVWXQJVIlKLJNHLW� GHU�8QWHUQHKPHQ� LPPHU�PHKU� �EHU



������$XVZLUNXQJHQ�DXI�GLH�3ODQXQJ�YRQ�0DWHULDOIOX�V\VWHPHQ

�

GHUHQ�0DUNWHUIROJ�EHVWLPPW�>%DX�����3IR���@��*OHLFK]HLWLJ�NDQQ�GHP�$QVWLHJ�GHU�.R�

VWHQ� GXUFK� NRPSOH[HUH� 0DWHULDOIOX�V\VWHPH� QXU� GXUFK� HLQH� JDQ]KHLWOLFKH� 2SWLPLH�

UXQJ�GLHVHU�6\VWHPH�ZlKUHQG�GHU�3ODQXQJ�EHJHJQHW�ZHUGHQ��+LHU�ZLUG�GLH� ]XQHK�

PHQGH�%HGHXWXQJ�GHU�3ODQXQJVVLFKHUKHLW�EHL�GHU�3ODQXQJ�YRQ�0DWHULDOIOX�V\VWHPHQ

VLFKWEDU�� GD� YLHOH� .RVWHQVHQNXQJVSRWHQWLDOH� QXU� ZlKUHQG� GHU� 3ODQXQJ� DXIJHGHFNW

XQG�JHQXW]W�ZHUGHQ�N|QQHQ�

'XUFK�GDV�JDQ]KHLWOLFKH�6\VWHPGHQNHQ�EHGLQJW�NDQQ�GLH�3ODQXQJ�YRQ�0DWHULDOIOX��

V\VWHPHQ�QLFKW�PHKU�DOV�HLQH�$QHLQDQGHUUHLKXQJ�GHU�3ODQXQJ�HLQ]HOQHU�6XEV\VWHPH

JHVHKHQ�ZHUGHQ��9LHOPHKU�P�VVHQ� EHL� GHU�6XFKH� QDFK� GHP�*HVDPWRSWLPXP�DOOH

P|JOLFKHQ�.RPELQDWLRQHQ� GHU� 6XEV\VWHPH� EHWUDFKWHW� ZHUGHQ�� ZRPLW� VLFK� GLH� =DKO

GHU� ]X� XQWHUVXFKHQGHQ� 3ODQXQJVYDULDQWHQ� �EHUSURSRUWLRQDO� HUK|KW�� 'HU� 3ODQXQJV�

XPIDQJ�QLPPW�DOVR�JDQ]�HQWVFKHLGHQG�]X�>%HF�����3LQ���@�

8P�GLH�3ODQXQJVVLFKHUKHLW� EHL� NRPSOH[HUHQ� XQG� XPIDQJUHLFKHUHQ�3ODQXQJVSURMHN�

WHQ�]X�JHZlKUOHLVWHQ��ZlFKVW�GDV�%HVWUHEHQ��VFKRQ�LQ�IU�KHQ�3ODQXQJVSKDVHQ�HLQH

JU|�HUH�$Q]DKO�YRQ�3ODQXQJVYDULDQWHQ�GHWDLOOLHUW�]X�XQWHUVXFKHQ�>3LQ�����9',�����@�

'LHV� NDQQ� QXU� GXUFK� HLQH� (UK|KXQJ� GHU� 3ODQXQJVJHVFKZLQGLJNHLW� HUUHLFKW� ZHUGHQ�

=XVlW]OLFK�YHUVWlUNW�VLFK�GXUFK�GLH�N�U]HUHQ�3URGXNWOHEHQV]\NOHQ�XQG�GLH�]XQHKPHQ�

GH�'\QDPLN�GHU�0lUNWH�GLH�)RUGHUXQJ�QDFK�HLQHU�9HUN�U]XQJ�GHU�3URMHNWODXI]HLW�]XU

3ODQXQJ�XQG�5HDOLVLHUXQJ�ORJLVWLVFKHU�3URMHNWH�>%HF���@��'LH�9',�5LFKWOLQLH������>9',

����@�GHILQLHUW�GDEHL�GLH�3URMHNWODXI]HLW�DOV�GLH�=HLW�YRP�3URMHNWVWDUW�ELV�]XU�YHUWUDJOL�

FKHQ�hEHUJDEH�GHV�EHWULHEVIlKLJHQ�6\VWHPV�XQG�OHLWHW�IROJHQGHV�DE��Ä-H�N�U]HU�GLH

3URMHNWODXI]HLW��XP�VR� OlQJHU� LVW�GLH�HIIHNWLYH�1XW]XQJV]HLW�XQG�GDPLW�DXFK�GHU�ZLUW�

VFKDIWOLFKH�1XW]HIIHNW�HLQHV�/RJLVWLNV\VWHPV³��'D�VLFK�VRZRKO�GLH�=HLW�]XU�)HUWLJXQJ

DOV�DXFK�]XU�/LHIHUXQJ��0RQWDJH�XQG� ,QEHWULHEQDKPH�YRQ�/RJLVWLNV\VWHPHQ�VWlQGLJ

YHUN�U]W��QLPPW�GHU�$QWHLO�GHU�3ODQXQJV]HLW�DQ�GHU�3URMHNWODXI]HLW�LPPHU�PHKU�]X��8P

GLH�3URMHNWODXI]HLW� ]X�YHUULQJHUQ��PX��DOVR�YHUVXFKW�ZHUGHQ���EHU�HLQH�K|KHUH�3OD�

QXQJVJHVFKZLQGLJNHLW�YRU�DOOHP�GHQ� LPPHU�JU|�HU�ZHUGHQGHQ�$QWHLO�GHU�3ODQXQJV�

]HLW�]X�YHUN�U]HQ�

'LH�REHQ�JHQDQQWHQ�$QIRUGHUXQJHQ�DQ�GLH�3ODQXQJ�YRQ�0DWHULDOIOX�V\VWHPHQ�]HLJW

]XVDPPHQIDVVHQG�%LOG�����



����(LQOHLWXQJ

�

3ODQXQJ�YRQ
0DWHULDOIOX�V\VWHPHQ

*U|�HUH
3ODQXQJVVLFKHUKHLW

*U|�HUHU
3ODQXQJVXPIDQJ

+|KHUH
3ODQXQJVJHVFKZLQGLJNHLW

*U|�HUH
.RPSOH[LWlW

%LOG����� $QIRUGHUXQJHQ�DQ�GLH�3ODQXQJ�YRQ�0DWHULDOIOX�V\VWHPHQ

���� =LHO�GHU�$UEHLW�XQG�9RUJHKHQVZHLVH

=LHO�GLHVHU�$UEHLW� LVW�HV��HLQ�JDQ]KHLWOLFKHV�.RQ]HSW�]X�HQWZLFNHOQ��PLW�GHP�GLH� ]X�

QHKPHQGHQ�$QVSU�FKH�DQ�GLH�3ODQXQJ�YRQ�0DWHULDOIOX�V\VWHPHQ�KLQVLFKWOLFK�.RP�

SOH[LWlW�� 8PIDQJ�� 3ODQXQJVVLFKHUKHLW� XQG� *HVFKZLQGLJNHLW� EHU�FNVLFKWLJW� ZHUGHQ

N|QQHQ��'DV�.RQ]HSW�VROO�hEHUOHJXQJHQ�]X�HLQHU�GXUFKJlQJLJHQ�5HFKQHUXQWHUVW�W�

]XQJ�EHLQKDOWHQ�� YRQ�GHU�ZHVHQWOLFKH�7HLOEHUHLFKH� ]X� UHDOLVLHUHQ� VLQG��'DI�U� VROOHQ

JHHLJQHWH� 6RIWZDUHWRROV� ]X� HLQHP� FRPSXWHULQWHJULHUWHQ� 3ODQXQJVZHUN]HXJ� ]XVDP�

PHQJHI�JW�ZHUGHQ�

,Q�HLQHP�HUVWHQ�6FKULWW�VLQG�GD]X�%HJULIIH�DXV�GHQ�%HUHLFKHQ�/RJLVWLN�XQG�0DWHULDO�

IOX��DE]XJUHQ]HQ�XQG�*UXQGODJHQ��$EOlXIH� XQG�0HWKRGHQ� GHU�0DWHULDOIOX�SODQXQJ

XQG� GHU� GDULQ� HQWKDOWHQHQ� 6\VWHPSODQXQJ� ]X� XQWHUVXFKHQ�� 'DPLW� VROOHQ� GDV� 7KH�

PHQJHELHW�GHU�$UEHLW�HLQJHJUHQ]W�XQG�GLH�5DQGEHGLQJXQJHQ�I�U�GLH�(QWZLFNOXQJ�GHV

�EHUJHRUGQHWHQ�.RQ]HSWHV� XQG� GHV� ]X� UHDOLVLHUHQGHQ�3ODQXQJVZHUN]HXJHV� DXIJH�

VWHOOW�ZHUGHQ�



������=LHO�GHU�$UEHLW�XQG�9RUJHKHQVZHLVH

�

$QVFKOLH�HQG�LVW�LQ�HLQHP�]ZHLWHQ�6FKULWW�HLQH�$QDO\VH�EHUHLWV�H[LVWLHUHQGHU�UHFKQHU�

JHVW�W]WHU� +LOIVPLWWHO� I�U� GLH� 3ODQXQJ� YRQ� 0DWHULDOIOX�V\VWHPHQ� GXUFK]XI�KUHQ�� XP

GHUHQ�6WlUNHQ�XQG�6FKZlFKHQ�DXI]X]HLJHQ��%HL�GHU�$QDO\VH�VROOHQ�QHEHQ�6WDQGDUG�

SURJUDPPHQ� DXFK� DXIJDEHQVSH]LILVFK� HQWZLFNHOWH� 3ODQXQJVZHUN]HXJH� XQWHUVXFKW

ZHUGHQ�

$XI� GHQ� (UJHEQLVVHQ� GHU� HUVWHQ� EHLGHQ� 6FKULWWH� DXIEDXHQG� LVW� GLH� �EHUJHRUGQHWH

*HVDPWNRQ]HSWLRQ�GHU�GXUFKJlQJLJHQ�5HFKQHUXQWHUVW�W]XQJ�PLW�LKUHQ�7HLO]LHOHQ�XQG

7HLONRQ]HSWHQ� ]X� HUDUEHLWHQ�� $QVFKOLH�HQG� VROOHQ� HLQH� I�U� GDV�*HVDPWNRQ]HSW� JH�

HLJQHWH�(QWZLFNOXQJVEDVLV�]XVDPPHQJHVWHOOW�XQG�GLH� I�U�GDV�3ODQXQJVZHUN]HXJ�]X

UHDOLVLHUHQGHQ�(QWZLFNOXQJVVFKZHUSXQNWH�IRUPXOLHUW�ZHUGHQ�

$EVFKOLH�HQG�VROOHQ�GDV�3ODQXQJVZHUN]HXJ��GDV�HLQHQ�.HUQEHUHLFK�GHU�GXUFKJlQJL�

JHQ�5HFKQHUXQWHUVW�W]XQJ�GDUVWHOOW��XPJHVHW]W�XQG�GLH� LPSOHPHQWLHUWHQ�)XQNWLRQDOL�

WlWHQ�EHVFKULHEHQ�XQG�HUNOlUW�ZHUGHQ�



��

�� %HJULIIVDEJUHQ]XQJHQ

���� /RJLVWLN

'LH�/RJLVWLN�LVW�GLH�ZLVVHQVFKDIWOLFKH�/HKUH�YRQ�3ODQXQJ��*HVWDOWXQJ��6WHXHUXQJ�XQG

.RQWUROOH�GHU�0DWHULDO��XQG�,QIRUPDWLRQVIO�VVH� LQ�6\VWHPHQ�>-�Q���@�XQG�EDVLHUW�DXI

GHQ�GUHL�6lXOHQ��%LOG�����

�� 7HFKQLN�

�� ,QIRUPDWLN�XQG

�� %HWULHEV��XQG�9RONVZLUWVFKDIW�

7HFKQLN ,QIRU�
PDWLN

%HWULHEV�
XQG

9RONVZLUW�
VFKDIW

/RJLVWLN

%LOG����� 'LH�GUHL�6lXOHQ�GHU�/RJLVWLN�>-�Q���@

'LH�=LHOVHW]XQJ�GHU�/RJLVWLN�EHVWHKW�GDULQ�

�� GLH�ULFKWLJHQ�0DWHULDOLHQ�XQG�*�WHU



������/RJLVWLN

��

�� LQ�GHU�ULFKWLJHQ�0HQJH

�� PLW�GHU�ULFKWLJHQ�4XDOLWlW

�� ]XU�ULFKWLJHQ�=HLW

�� DP�ULFKWLJHQ�2UW

�� ]X�PLQLPDOHQ�.RVWHQ

]XU�9HUI�JXQJ�]X�VWHOOHQ�>-�Q���@��(V�JHKW�GDEHL�QLFKW�XP�GDV�2SWLPLHUHQ�HLQHV�7HLO�

V\VWHPV�� VRQGHUQ� XP� HLQ� JDQ]KHLWOLFKHV�� EHUHLFKV�EHUJUHLIHQGHV� 6\VWHPGHQNHQ�

GDV�GDV�0LQLPLHUHQ�GHU�*HVDPWNRVWHQ�]XP�=LHO�KDW�

������ 8QWHUQHKPHQVORJLVWLN

'LH�8QWHUQHKPHQVORJLVWLN� LVW�HLQ�7HLOEHUHLFK�GHU�/RJLVWLN�XQG��GDYRQ�DEJHOHLWHW�� GLH

ZLVVHQVFKDIWOLFKH�/HKUH�YRQ�3ODQXQJ��*HVWDOWXQJ��6WHXHUXQJ�XQG�.RQWUROOH�GHU�0DWH�

ULDO�� XQG� ,QIRUPDWLRQVIO�VVH� LQ� 8QWHUQHKPHQ� >-�Q���@�� :LUG� GLH� 'HILQLWLRQ� XP� GLH

6FKQLWWVWHOOHQ� GHV� 8QWHUQHKPHQV� HUZHLWHUW�� VR� LVW� HV� GLH� $XIJDEH� GHU� 8QWHUQHK�

PHQVORJLVWLN��GHQ�0DWHULDO���:DUHQ��XQG�3URGXNWLRQVIOX��VRZLH�GHQ�GD]XJHK|UHQGHQ

,QIRUPDWLRQVIOX��YRP�/LHIHUDQWHQ�]XP�8QWHUQHKPHQ��LP�8QWHUQHKPHQ�XQG�YRP�8Q�

WHUQHKPHQ� ]XP� .XQGHQ� ZLUWVFKDIWOLFK� ]X� SODQHQ�� ]X� JHVWDOWHQ�� ]X� VWHXHUQ� XQG� ]X

NRQWUROOLHUHQ�>0DUW���@�

'DUDXI�DXIEDXHQG�ODVVHQ�VLFK�GLH�$XIJDEHQEHUHLFKH�GHU�8QWHUQHKPHQVORJLVWLN�KRUL�

]RQWDO�LQ�GLH�%HUHLFKH��%LOG�����

�� %HVFKDIIXQJVORJLVWLN�

�� 3URGXNWLRQVORJLVWLN�XQG

�� 'LVWULEXWLRQVORJLVWLN

JOLHGHUQ� >*�Q����� -�Q���@�� 1RUPDOHUZHLVH� VLQG� LQ� HLQHP� 3URGXNWLRQVXQWHUQHKPHQ

DOOH�GUHL�%HUHLFKH�]X�ILQGHQ��ZlKUHQG�EHL�HLQHP�+DQGHOVXQWHUQHKPHQ�GLH�3URGXNWL�

RQVORJLVWLN�HQWIlOOW�XQG�HLQ�'LHQVWOHLVWXQJVXQWHUQHKPHQ�QXU�HLQH�'LVWULEXWLRQVORJLVWLN

EHVLW]W�
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%HVFKDIIXQJV�
PDUNW

$EVDW]�
PDUNW

%HVFKDIIXQJVORJLVWLN 'LVWULEXWLRQVORJLVWLN

3URGXNWLRQVORJLVWLN

7UDQVSRUWORJLVWLN/DJHUORJLVWLN

3K\VLVFKHU�0DWHULDOIOX�

,QIRUPDWLRQVIOX�

%LOG����� $XIJDEHQEHUHLFKH�GHU�8QWHUQHKPHQVORJLVWLN�>*�Q���@

1HEHQ�HLQHU�KRUL]RQWDOHQ�*OLHGHUXQJ�EHVLW]W�GLH�8QWHUQHKPHQVORJLVWLN�DXFK�HLQH�YHU�

WLNDOH�*OLHGHUXQJ��%LOG�������GLH�DXV�HLQHU

�� DGPLQLVWUDWLYHQ�

�� GLVSRVLWLYHQ�XQG

�� RSHUDWLYHQ

(EHQH�EHVWHKW�XQG�VLFK��EHU�GLH�HLQ]HOQHQ�*HELHWH�GHU�/RJLVWLN��GLH�7HFKQLN��GLH�,Q�

IRUPDWLN�XQG�GLH�%HWULHEV��XQG�9RONVZLUWVFKDIW��HUVWUHFNW�>0DUW���@�

$XFK�-�QHPDQQ�>-�Q���@�XQWHUWHLOW�GLH�8QWHUQHKPHQVORJLVWLN�YHUWLNDO�LQ�GUHL�(EHQHQ�

�� GLH�0DQDJHPHQW�(EHQH�

�� GLH�/RJLVWLN�(EHQH�XQG

�� GLH�0DWHULDOIOX��(EHQH�



������/RJLVWLN

��
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%LOG����� *OLHGHUXQJ�GHU�8QWHUQHKPHQVORJLVWLN

,Q�GHU�0DQDJHPHQW�(EHQH�VLQG�]�%��GDV�(UDUEHLWHQ�QHXHU�0DUNWVWUDWHJLHQ��GDV�/RJL�

VWLN�&RQWUROOLQJ�XQG�VWUDWHJLVFKH�3ODQXQJHQ�ZLH�GLH�6WDQGRUWSODQXQJ�DQJHVLHGHOW��'LH

/RJLVWLN�(EHQH�GHFNW�GLH�6WHXHUXQJVDXIJDEHQ�I�U�GHQ�0DWHULDOIOX��VRZLH�DGPLQLVWUD�

WLYH��GLVSRVLWLYH�XQG� VWUDWHJLVFKH�$XIJDEHQ�DE�� GLH�7lWLJNHLWVIHOGHU� GHU� /RJLVWLN� EH�

WUHIIHQ��$XI�GHU�0DWHULDOIOX��(EHQH�ZHUGHQ�VlPWOLFKH�GHQ�0DWHULDOIOX��EHWUHIIHQGHQ

9RUJlQJH� DEJHZLFNHOW�� ,P� 9HUJOHLFK� ]X� 0DUWLQ� >0DUW���@� VHW]W� -�QHPDQQ� >-�Q���@

QRFK�GLH�0DQDJHPHQW�(EHQH��EHU�GLH�DQGHUHQ�(EHQHQ�XQG� ID�W�GLH�DGPLQLVWUDWLYH

XQG�GLH�GLVSRVLWLYH�(EHQH�]XU�/RJLVWLN�(EHQH�]XVDPPHQ�

'HQ� HLQ]HOQHQ�6FKLFKWHQ� XQG� 7HLOEHUHLFKHQ� GHV�:�UIHOV� �%LOG� ����� VLQG� EHVWLPPWH

ORJLVWLVFKH�)XQNWLRQHQ� XQG�$XIJDEHQ� ]XJHRUGQHW�� GLH� LP�5DKPHQ� GHU�6XFKH� QDFK



����%HJULIIVDEJUHQ]XQJHQ
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HLQHP�*HVDPWRSWLPXP�VWlQGLJ�]X�YHUEHVVHUQ�VLQG�>0DUW���@�� ,Q�GHU�DGPLQLVWUDWLYHQ

XQG�GLVSRVLWLYHQ�(EHQH�VLQG�HV�)�KUXQJVIXQNWLRQHQ��ZLH

�� 3ODQHQ�

�� *HVWDOWHQ�

�� %HZHUWHQ�

�� (QWVFKHLGHQ�

�� .RQWUROOLHUHQ�XQG

�� hEHUZDFKHQ�

,Q�GHU�RSHUDWLYHQ�(EHQH�GHU�,QIRUPDWLN�VLQG�HV�GLH�RSHUDWLYHQ�)XQNWLRQHQ

�� (UIDVVHQ�

�� hEHUWUDJHQ�

�� 9HUDUEHLWHQ�

�� 6SHLFKHUQ�XQG

�� $XVJHEHQ

XQG�LQ�GHU�RSHUDWLYHQ�(EHQH�GHU�WHFKQLVFKHQ�/RJLVWLN�GLH�RSHUDWLYHQ�)XQNWLRQHQ

�� 7UDQVSRUWLHUHQ�

�� 8PVFKODJHQ�

�� /DJHUQ�

�� .RPPLVVLRQLHUHQ�XQG

�� 9HUSDFNHQ�

������ ,QQHUEHWULHEOLFKH�/RJLVWLN

'LH�8QWHUQHKPHQVORJLVWLN�Ol�W�VLFK�KRUL]RQWDO�QLFKW�QXU�LQ�GLH�$XIJDEHQEHUHLFKH�%H�

VFKDIIXQJV��� 3URGXNWLRQV�� XQG� 'LVWULEXWLRQVORJLVWLN� XQWHUWHLOHQ�� VRQGHUQ� DXFK� LQ� GLH

%HUHLFKH�H[WHUQH�XQG� LQWHUQH�/RJLVWLN� �%LOG�������'DEHL� LVW�GLH� LQWHUQH�RGHU�DXFK� LQ�



������0DWHULDOIOX�

��

QHUEHWULHEOLFKH� /RJLVWLN� GHU� 7HLOEHUHLFK� GHU�8QWHUQHKPHQVORJLVWLN�� GHU� GLH� EHWULHEV�

VWlWWHQEH]RJHQHQ�$XIJDEHQEHUHLFKH�GHU�%HVFKDIIXQJV��XQG�'LVWULEXWLRQVORJLVWLN�VR�

ZLH�GLH�3URGXNWLRQVORJLVWLN�DEGHFNW�>%lX���@��'LH�LQQHUEHWULHEOLFKH�/RJLVWLN�EHLQKDOWHW

GHQ�0DWHULDO��XQG�:DUHQIOX��PLW�EHJOHLWHQGHP�,QIRUPDWLRQVIOX��XQG�GHQ�GD]XJHK|UL�

JHQ�GLVSRVLWLYHQ�XQG�DGPLQLVWUDWLYHQ�$XIJDEHQ�]ZLVFKHQ�:DUHQHLQJDQJ�XQG�:DUHQ�

DXVJDQJ�HLQHU�%HWULHEVVWlWWH��,Q�$QOHKQXQJ�DQ�GLH�RSHUDWLYHQ�)XQNWLRQHQ�GHU�WHFKQL�

VFKHQ� /RJLVWLN� VLQG� DXFK� LQQHUKDOE� GHU� LQWHUQHQ� /RJLVWLN� GDV�8PVFKODJHQ�� /DJHUQ�

7UDQVSRUWLHUHQ��.RPPLVVLRQLHUHQ�XQG�9HUSDFNHQ�DOV�GLH�ZLFKWLJVWHQ�RSHUDWLYHQ�/RJL�

VWLNDXIJDEHQ�]X�VHKHQ�

���� 0DWHULDOIOX�

������ *UXQGIXQNWLRQHQ�GHV�0DWHULDOIOXVVHV

1DFK�9',�5LFKWOLQLH������>9',�����@�E]Z��LQ�$QOHKQXQJ�DQ�9',�5LFKWOLQLH������>9',

����@� LVW� GHU�0DWHULDOIOX�� ÄGLH�9HUNHWWXQJ� DOOHU� 9RUJlQJH� EHLP�*HZLQQHQ��%H�� XQG

9HUDUEHLWHQ� VRZLH� EHL� GHU� 9HUWHLOXQJ� YRQ� VWRIIOLFKHQ� *�WHUQ� LQQHUKDOE� IHVWJHOHJWHU

%HUHLFKH�� 'D]X� JHK|UHQ� LP� HLQ]HOQHQ�� %HDUEHLWHQ�� +DQGKDEHQ�� 7UDQVSRUWLHUHQ�

3U�IHQ��GLH�$XIHQWKDOWH�XQG�GLH�/DJHUXQJ�³�:LUG� LP�6LQQH�GLHVHU�'HILQLWLRQ�GDV�8Q�

WHUQHKPHQ�DOV�%HUHLFK� YHUVWDQGHQ�� VR�XPID�W� GHU�0DWHULDOIOX��DOOH�9RUJlQJH� EHLP

'XUFKODXIHQ�GHV�0DWHULDOV�GXUFK�GLHVHV�8QWHUQHKPHQ�YRP�/LHIHUDQWHQ�ELV�]XP�.XQ�

GHQ�

:LUG�GHU�0DWHULDOIOX��XP�GLH�9RUJlQJH�.RPPLVVLRQLHUHQ��8PVFKODJHQ�XQG�9HUSDN�

NHQ�HUZHLWHUW�>$UQ�����:HK���@��VR�HQWVSUHFKHQ�GLH�RSHUDWLYHQ�)XQNWLRQHQ�GHU�WHFK�

QLVFKHQ� /RJLVWLN� GHQ�9RUJlQJHQ� GHV�0DWHULDOIOXVVHV� XQG� GLHQHQ� GD]X�� GLHVH�P|J�

OLFKVW�RSWLPDO�GXUFKI�KUHQ�]X�N|QQHQ��'HU�0DWHULDOIOX��LVW�DOVR�HLQ�RSHUDWLYHU�3UR]H��

GHU�VLFK�YRQ�GHU�JHVDPWHQ�8QWHUQHKPHQVORJLVWLN�GXUFK�GLH�GLVSRVLWLYHQ�XQG�DGPLQL�

VWUDWLYHQ� $VSHNWH� XQG� GLH� ORJLVWLVFKHQ� 7HLOJHELHWH� ,QIRUPDWLN� XQG� %HWULHEVZLUW�

VFKDIWVOHKUH�XQWHUVFKHLGHW� �%LOG�������:DV� LKQ� MHGRFK�PLW�GHU�/RJLVWLN� YHUELQGHW�� LVW

VHLQH�'XUFKJlQJLJNHLW�GXUFK�GDV�8QWHUQHKPHQ�XQG�GDPLW�GXUFK�GLH�$XIJDEHQEHUHL�

FKH�%HVFKDIIXQJ��3URGXNWLRQ�XQG�'LVWULEXWLRQ��(V�Ol�W�VLFK�DOVR�IHVWVWHOOHQ��Ä0DWHULDO�
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IOX��XQG�/RJLVWLN�EHOHJHQ�XQWHUVFKLHGOLFKH��KLHUDUFKLVFKH�(EHQHQ�XQG�VLQG�EHLGH�DOV

4XHUVFKQLWWVIXQNWLRQHQ�]X�YHUVWHKHQ³�>-�Q���@�

,P�*HJHQVDW]� ]XP�0DWHULDOIOX���GHU�GLH�9RUJlQJH�EHLP�'XUFKODXIHQ�GHV�0DWHULDOV

LQQHUKDOE� GHU� ORNDOHQ�8QWHUQHKPHQVVWDQGRUWH� XPID�W�� GHFNW� GHU� 9HUNHKU� 3UREOHP�

VWHOOXQJHQ� EHLP�7UDQVSRUW� YRQ�*�WHUQ� ]ZLVFKHQ� YHUVFKLHGHQHQ�8QWHUQHKPHQ� RGHU

8QWHUQHKPHQVVWDQGRUWHQ�DE�

������ 0DWHULDOIOX�V\VWHPH

=XU� (UI�OOXQJ� GHU�0DWHULDOIOX�YRUJlQJH� E]Z�� GHU� RSHUDWLYHQ� )XQNWLRQHQ� GHU� WHFKQL�

VFKHQ�/RJLVWLN�7UDQVSRUWLHUHQ��8PVFKODJHQ��/DJHUQ��.RPPLVVLRQLHUHQ�XQG�9HUSDN�

NHQ� ZHUGHQ� WHFKQLVFKH� (LQULFKWXQJHQ� EHQ|WLJW�� 'LHVH� EHVWHKHQ� DXV� HLQ]HOQHQ

7UDQVSRUW���/DJHU��XQG�+DQGKDEXQJVPLWWHOQ��GLH�]X�7UDQVSRUW���/DJHU��XQG�+DQGKD�

EXQJVV\VWHPHQ�]XVDPPHQJHID�W�DOV�0DWHULDOIOX�V\VWHPH�EH]HLFKQHW�ZHUGHQ�>0DUW�

��@�

0DWHULDOIOX�V\VWHPH�VLQG�ZLFKWLJH�7HLOH�GHV�*HVDPWXQWHUQHKPHQV��GD�DOOH�LP�8QWHU�

QHKPHQ�EHILQGOLFKHQ�*�WHU�LQ�LUJHQGHLQHU�:HLVH�WUDQVSRUWLHUW��JHKDQGKDEW�XQG�]XP

JU|�WHQ� 7HLO� DXFK� JHODJHUW� ZHUGHQ�P�VVHQ�� 6RPLW� VLQG� GLH� /DJHU��� +DQGKDEXQJV�

XQG� 7UDQVSRUWV\VWHPH� I�U� GHQ� LQQHUEHWULHEOLFKHQ�0DWHULDOIOX�� VR� ]X� JHVWDOWHQ�� GD�

HLQ�WHFKQLVFK�ZLUWVFKDIWOLFKHV�*HVDPWV\VWHP�HQWVWHKW��GDV�DOOH�)RUGHUXQJHQ�GHV�%H�

WULHEHV�HUI�OOW��'DEHL�LVW�VRZRKO�DXI�WHFKQLVFKH�DOV�DXFK�DXI�RUJDQLVDWRULVFKH�%HODQJH

VRZLH�DXI�GLH�ORJLVWLVFKH�*HVDPWVWUXNWXU�GHV�8QWHUQHKPHQV�YRQ�GHU�%HVFKDIIXQJ�ELV

]XP�9HUWULHE�]X�DFKWHQ�>9',�����@�



��

�� 0DWHULDOIOX�SODQXQJ

���� 3ODQXQJVEHJULII�XQG�3ODQXQJVDUWHQ

3ODQXQJ� LVW� HLQH� ORJLVWLVFKH� )XQNWLRQ�� GLH� GLH� 8QWHUQHKPHQVI�KUXQJ� GD]X� EHQXW]W�

LKUH�8QWHUQHKPHQV]LHOH�]X�HUUHLFKHQ�>0DUW���@��.HWWQHU�>.HW���@�GHILQLHUW�GLH�3ODQXQJ

DOV� JHGDQNOLFKH� 9RUZHJQDKPH� ]XN�QIWLJHU� $NWLYLWlWHQ�� ZHOFKH� GLH� (QWZLFNOXQJ� GHV

3ODQXQJVJHJHQVWDQGHV�DNWLY�EHHLQIOXVVHQ�ZLOO��)�U�0DUWLQ� >0DUW���@� LVW�3ODQXQJ�ÄGLH

JHGDQNOLFKH� 9RUZHJQDKPH� ]XN�QIWLJHQ� +DQGHOQV� GXUFK� $EZlJHQ� YHUVFKLHGHQHU

+DQGOXQJVDOWHUQDWLYHQ�XQG�(QWVFKHLGXQJ� I�U�GHQ�J�QVWLJVWHQ�:HJ³��$XFK� I�U�-�QH�

PDQQ�>-�Q���@�LVW�3ODQHQ�JUXQGVlW]OLFK�LQ�GLH�=XNXQIW�JHULFKWHW��(U�XQWHUVFKHLGHW�GD�

EHL�MH�QDFK�=HLWUDXP��I�U�GHQ�GLH�3ODQXQJ�*�OWLJNHLW�KDEHQ�VROO��ODQJIULVWLJH��PLWWHOIUL�

VWLJH�RGHU�NXU]IULVWLJH�3ODQXQJ��=XVDPPHQIDVVHQG� Ol�W�VLFK�VDJHQ��GD��3ODQXQJHQ

GHVKDOE�GXUFKJHI�KUW�ZHUGHQ��ZHLO�VLH�GLH�&KDQFH�LQ�VLFK�EHUJHQ��LQ�=XNXQIW�ZHLWJH�

KHQG�YRQ�XQOLHEVDPHQ�hEHUUDVFKXQJHQ�YHUVFKRQW�]X�EOHLEHQ�>*�Q���@�

)�U� GLH� YHUVFKLHGHQHQ� $UWHQ� GHU� 3ODQXQJ� ZHUGHQ� XQWHUVFKLHGOLFKH� %H]HLFKQXQJHQ

YHUZHQGHW��:lKUHQG�]�%��1HX���(UZHLWHUXQJV���6DQLHUXQJV��RGHU�5DWLRQDOLVLHUXQJV�

SODQXQJ� DXIJDEHQEH]RJHQH�3ODQXQJVEHJULIIH� GDUVWHOOHQ�� VDJHQ� GLH� %H]HLFKQXQJHQ

$XVI�KUXQJV���*URE��RGHU�)HLQSODQXQJ�HWZDV��EHU�GHQ�3ODQXQJVVFKULWW�XQG��EHU�GLH

*HQDXLJNHLW� GHU� 3ODQXQJ� DXV�� 'DV� EHWUDFKWHWH� 3ODQXQJVJHELHW� ZLUG� GXUFK� %HJULIIH

ZLH� ]�%�� /DJHU��� 7UDQVSRUW��� 0DWHULDOIOX��� RGHU� )DEULNSODQXQJ� DXVJHGU�FNW�� XQG� I�U

GHQ�]HLWOLFKHQ�$VSHNW�ZHUGHQ�:RUWH�ZLH�.XU]���0LWWHO��XQG�/DQJIULVWSODQXQJ�YHUZHQ�

GHW�>0DUW���@�

���� %HGHXWXQJ�GHU�0DWHULDOIOX�SODQXQJ

,Q�8QWHUQHKPHQ�NRPPW�GHU�0DWHULDOIOX�SODQXQJ� LQQHUKDOE�GHU�/RJLVWLNSODQXQJ�HLQH

KHUDXVUDJHQGH�%HGHXWXQJ�]X��'LH�9',�5LFKWOLQLH������ >9',�����@�PHLQW�GD]X�� Ä'HU

ZLUWVFKDIWOLFKH� (UIROJ� HLQHV� 8QWHUQHKPHQV� ZLUG� QLFKW� DOOHLQ� GXUFK� UDWLRQHOOH� )HUWL�

JXQJVYHUIDKUHQ� EHVWLPPW�� (U� KlQJW� LQ� HQWVFKHLGHQGHP�0D�H� DXFK� GDYRQ� DE�� ZLH

VFKQHOO��UHLEXQJVORV�XQG�ZLH�NRVWHQJ�QVWLJ�GLH�0DWHULDOLHQ�GXUFK�3URGXNWLRQ�XQG�/l�

JHU� IOLH�HQ�³� ,P�5DKPHQ�GHU�)DEULNSODQXQJ�VWHOOW� GLH�0DWHULDOIOX�XQWHUVXFKXQJ�XQG



����0DWHULDOIOX�SODQXQJ
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�SODQXQJ�GDV�.HUQVW�FN�GHU�SODQHULVFKHQ�$NWLYLWlWHQ�GDU�>.HW���@��6R�ZLUG�LKU�KLHU�GLH

Ä5ROOH� HLQHV�.DWDO\VDWRUV³� ]XJHVSURFKHQ�� ÄGXUFK�GHQ�GLH� JHJHQVHLWLJH�$EVWLPPXQJ

GHU�YLHOIlOWLJHQ�(LQIOX�EHUHLFKH�EHZHUNVWHOOLJW�XQG�HLQHU�RSWLPDOHQ�*HVDPWNRQ]HSWLRQ

]XJHI�KUW�ZLUG³�>$JJ���@�

'LH� %HGHXWXQJ� GHU� 0DWHULDOIOX�SODQXQJ� XQWHUVWUHLFKHQ� DXFK� ]DKOUHLFKH� 8QWHUVX�

FKXQJHQ��GLH�EHOHJHQ��GD��GHU�0DWHULDOIOX��HLQHQ�EHDFKWOLFKHQ�.RVWHQIDNWRU�GDUVWHOOW

>*�Q�����.HW���@��6R�EHWUDJHQ�]�%��GLH�7UDQVSRUWNRVWHQ�UXQG�����GHU�JHVDPWHQ�/R�

JLVWLNNRVWHQ��%LOG������

(LQ�2SWLPLHUHQ�GHV�0DWHULDOIOXVVHV�VRUJW�MHGRFK�QLFKW�QXU�I�U�HLQ�6HQNHQ�GHU�7UDQV�

SRUWNRVWHQ�� VRQGHUQ� DXFK� I�U� HLQHQ� VFKQHOOHUHQ� XQG� VW|UXQJVIUHLHUHQ� 3URGXNWLRQV�

DEODXI��ZDV�]X�HLQHU�K|KHUHQ�.DSD]LWlWVDXVODVWXQJ�XQG�]X�HLQHU�JHULQJHUHQ�.DSLWDO�

ELQGXQJ�I�KUW�>.HW���@��'HU�%HJULII�Ä)OX�³�GDUI�QlPOLFK�QLFKW�GDU�EHU�KLQZHJWlXVFKHQ�

GD��GLH�:DUWH�� XQG�/LHJH]HLW� GHV�0DWHULDOV� GHQ�PLW�$EVWDQG�JU|�WHQ�$QWHLO� VHLQHU

'XUFKODXI]HLW�GXUFK�GDV�8QWHUQHKPHQ�DXVPDFKW��%LOG������>$UQ�����:LH���@��(V�KDQ�

GHOW�VLFK�DOVR�XP�HLQHQ�VHKU�VWDUN�ÄVWRFNHQGHQ�)OX�³�>$UQ���@�

����:DUWH]HLW

���QLFKW�YHUI�JEDUH�5HVVRXUFHQ

���/DJHUQ

����%HDUEHLWXQJ

���7UDQVSRUW
���3U�IXQJ

%LOG����� $XIWHLOXQJ�GHU�'XUFKODXI]HLWHQ�LP�0DWHULDOIOX��>$UQ���@

���� 3ODQXQJVXUVDFKHQ

'LH�*U�QGH�I�U�HLQH�0DWHULDOIOX�XQWHUVXFKXQJ�PLW�HYHQWXHOO�QDFKIROJHQGHU�0DWHULDO�

IOX�SODQXQJ�VLQG�YLHOVFKLFKWLJ��VWHKHQ�]XP�7HLO�DEHU�LQ�HQJHU�%H]LHKXQJ�]XHLQDQGHU�

2KQH�$QVSUXFK�DXI�9ROOVWlQGLJNHLW�VLQG�KLHU�]XP�%HLVSLHO
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�� %HWULHEVYHUODJHUXQJHQ���HUZHLWHUXQJHQ�XQG��XPVWHOOXQJHQ�

�� 0HFKDQLVLHUXQJ�XQG�$XWRPDWLVLHUXQJ�GHV�7UDQVSRUW��XQG�RGHU�/DJHUEHUHLFKHV�

�� JHULQJH�$XVODVWXQJ�GHU�7UDQVSRUWPLWWHO�

�� KRKH�7UDQVSRUW��XQG�/DJHUNRVWHQ�

�� KRKH�/DJHU��XQG�=ZLVFKHQODJHUEHVWlQGH�

�� YHUDOWHWH�7UDQVSRUW��XQG�/DJHUWHFKQLN�

�� (UZHLWHUXQJ�GHU�3URGXNWLRQVPHQJH�XQG�GHV�3URGXNWVSHNWUXPV�

�� (QJSlVVH��8QIlOOH��6W|UXQJHQ��KRKH�'XUFKODXI]HLWHQ�

�� KRKH�3HUVRQDONRVWHQ��XPVWlQGOLFKH�$EODXIRUJDQLVDWLRQ�

�� hEHUVFKUHLWHQ�YRQ�.RVWHQ]LHOHQ��PDQJHOKDIWH�.RVWHQWUDQVSDUHQ]�XQG

�� EHK|UGOLFKH�$XIODJHQ

]X�QHQQHQ�>*�Q�����.HW�����0DUW���@�

���� (LQIOX�IDNWRUHQ�EHL�GHU�0DWHULDOIOX�SODQXQJ

$OV�(LQIOX�IDNWRUHQ�ZHUGHQ�QDFK�9',�5LFKWOLQLH������ >9',�����@�DOOH�8PVWlQGH�EH�

]HLFKQHW��GLH�VLFK�DXI�GLH�$XIJDEHQ��2UJDQLVDWLRQ�XQG�0LWWHO� EHLP�)|UGHUQ�XQG�/D�

JHUQ�DXVZLUNHQ�XQG�GDPLW�DXI�GHQ�0DWHULDOIOX��XQG�GHVVHQ�.RVWHQ�(LQIOX��QHKPHQ�

'LHVH� ZHLWJHID�WH� 'HILQLWLRQ� ]HLJW� EHUHLWV�� GD�� GLH� ]X� EHU�FNVLFKWLJHQGHQ� (LQIOX��

IDNWRUHQ�UHFKW�XPIDQJUHLFK�VLQG��GD�IDVW�DOOH�$XIJDEHQ�XQG�)XQNWLRQHQ�LQ�HLQHP�8Q�

WHUQHKPHQ�GHQ�0DWHULDOIOX��LQ�LUJHQGHLQHU�)RUP�EHHLQIOXVVHQ�

$JJWHOHN\� >$JJ���@� ELOGHW� DXV� GHQ� (LQIOX�IDNWRUHQ� XQG� %HUHLFKHQ� GHU� 0DWHULDO�

IOX�SODQXQJ�GUHL�(EHQHQ�XQG�HUKlOW�VR�HLQH�IXQNWLRQHOOH�XQG�LQ�GHU�5HJHO�DXFK�]HLWOL�

FKH�*OLHGHUXQJ�GHU�3ODQXQJVEHUHLFKH��'LH�GUHL�(EHQHQ�ZHUGHQ�GDEHL�ZLH�IROJW�GHIL�

QLHUW�

�� ���(EHQH��%HUHLFKH��GLH�EHL�GHU�0DWHULDOIOX�SODQXQJ�PHLVW�DOV�YRUJHJHEHQH�'D�

WHQ�� 5DKPHQEHGLQJXQJHQ� XQG� )RUGHUXQJHQ� HUVFKHLQHQ� �]�%�� 3URGXNWPL[�� /RV�

JU|�HQ��%HVFKDIIHQKHLW�GHU�0DWHULDOLHQ��7UDQVSRUW��XQG�/DJHUHLQKHLWHQ��



����0DWHULDOIOX�SODQXQJ

��

�� ��� (EHQH�� ]X� NRRUGLQLHUHQGH� %HUHLFKH�� GLH� LQ� HQJHU� 9HUNQ�SIXQJ� XQG� PHLVW

JOHLFK]HLWLJ�PLW�GHU�0DWHULDOIOX�SODQXQJ�JHVWDOWHW�XQG�RSWLPLHUW�ZHUGHQ��]�%��/D\�

RXWSODQXQJ�XQG�EDXWHFKQLVFKH�*HVWDOWXQJ��)OlFKHQ��XQG�5DXPSURJUDPP��

�� ��� (EHQH�� $XIJDEHQJHELHWH� QDFKIROJHQGHU� 3ODQXQJVSKDVHQ�� GHUHQ� $XIJDEHQ�

VWHOOXQJ�GXUFK�GLH�0DWHULDOIOX�SODQXQJ�JHVWDOWHW�XQG�DEJHOHLWHW�ZLUG� �]�%��7UDQV�

SRUW�XQG�.RPPLVVLRQLHUHQ��/DJHUQ�XQG�%HUHLWVWHOOHQ��

.HWWQHU� >.HW���@� VWHOOW� GLH� ZLFKWLJVWHQ� (LQIOX�IDNWRUHQ� DXI� GHQ�0DWHULDOIOX�� GDU� XQG

QHQQW�VLH�Ä(LQIOX�IDNWRUHQ�HUVWHQ�*UDGHV³��(U�GHWDLOOLHUW�VHLQH�'DUVWHOOXQJ�GHU�JHJHQ�

VHLWLJHQ�%HHLQIOXVVXQJ�]ZLVFKHQ�0DWHULDOIOX��XQG�(LQIOX�IDNWRU�GDKLQJHKHQG��GD��HU

TXDOLWDWLYH� %H]LHKXQJHQ� GHU� HLQ]HOQHQ� (LQIOX�IDNWRUHQ� XQWHUHLQDQGHU� XQG� ]X� GHQ

0DWHULDOIOX�NRVWHQ�HUPLWWHOW� �%LOG� ������$EHU� DXFK�GLHVH�%H]LHKXQJVVWUXNWXU�PX�� LP

NRQNUHWHQ�3ODQXQJVIDOO��EHUSU�IW�ZHUGHQ�

3URGXNWLRQVSURJUDPP

6WDQGRUW

)HUWLJXQJVDEODXI

)HUWLJXQJVDUW

$QRUGQXQJ�GHU�%HWULHEVDQODJHQ

*HElXGHDUW���JU|�H

/DJHU

)|UGHUDXIJDEH

)|UGHUPLWWHO

)|UGHUKLOIVPLWWHO

3HUVRQDO

*HVHW]OLFKH�%HVWLPPXQJHQ

7UDQVSRUWYHUZDOWXQJ

.RVWHQ�GHV�0DWHULDOIOXVVHV

6WDUNH�%H]LHKXQJ

0LWWOHUH�%H]LHKXQJ

6FKZDFKH�%H]LHKXQJ

%LOG����� %H]LHKXQJVVWUXNWXU�GHU�(LQIOX�IDNWRUHQ�DXI�GLH�0DWHULDOIOX�SODQXQJ

>.HW���@



������3ODQXQJVJUXQGVlW]H

��

���� 3ODQXQJVJUXQGVlW]H

������ 9DULDQWHQELOGXQJ��9HUIHLQHUXQJ�XQG�9DULDQWHQUHGXNWLRQ

,P�5DKPHQ�GHU�0DWHULDOIOX�SODQXQJ�ILQGHW�GLH�0HWKRGH�GHU�9DULDQWHQELOGXQJ�LQ�PHK�

UHUHQ� 3ODQXQJVSKDVHQ� LKUH� $QZHQGXQJ� >$JJ����� .HW���@�� $P� (QGH� GHU� MHZHLOLJHQ

3ODQXQJVSKDVH�ZLUG�GDQQ�HQWVFKLHGHQ��ZLH�YLHOH�XQG�ZHOFKH�GHU�HU]HXJWHQ�9DULDQ�

WHQ�LQ�GHU�QlFKVWHQ��GHWDLOOLHUWHUHQ�3ODQXQJVSKDVH�ZHLWHU�DXVJHDUEHLWHW�ZHUGHQ�VRO�

OHQ�� 6R� Ol�W� VLFK� GLH� $Q]DKO� GHU� 3ODQXQJVYDULDQWHQ� PLW� )RUWVFKUHLWHQ� GHU� 3ODQXQJ

VWlQGLJ� UHGX]LHUHQ��ZlKUHQG�GLH� HLQ]HOQH�9DULDQWH� ]XQHKPHQG� YHUIHLQHUW�ZLUG� �%LOG

�����

3ODQXQJVWLHIH

9DULDQWHQDQ]DKO

3ODQXQJVIRUWVFKULWW

%LOG����� 3ULQ]LS�GHU�VWlQGLJHQ�9HUIHLQHUXQJ�XQG�9DULDQWHQUHGXNWLRQ�>$JJ���@

������ ,GHDO��XQG�5HDOSODQXQJ

7URW]�GHV�]XVlW]OLFKHQ�3ODQXQJVDXIZDQGHV�VROOWH�VRZRKO�EHL�NRPSOH[HQ�DOV�DXFK�EHL

HLQIDFKHQ�3ODQXQJVDXIJDEHQ�DXI�HLQH� ,GHDOSODQXQJ�QLFKW� YHU]LFKWHW�ZHUGHQ�� GD� VLH

DOV�9HUJOHLFKVEDVLV�GLH�0|JOLFKNHLW�ELHWHW��LQ�GHU�5HDOSODQXQJ�JHIXQGHQH��ÄRSWLPDOH³

/|VXQJHQ� NULWLVFK� ]X� EHZHUWHQ� >$JJ����� $UQ����� .HW���@�� 'LH� ,GHDOSODQXQJ� EH�



����0DWHULDOIOX�SODQXQJ

��

VFKUlQNW�VLFK�GDEHL�QLFKW�QXU�DXI�HLQH�9HUEHVVHUXQJ�GHV�,VW�=XVWDQGHV��VRQGHUQ�VWHOOW

GLH� WHFKQLVFK�XQG�RUJDQLVDWRULVFK�EHVWH�/|VXQJ�GHU�3ODQXQJVDXIJDEH�GDU��6LH� ED�

VLHUW�DOOHLQ�DXI�GHQ� IXQNWLRQHOOHQ�(UIRUGHUQLVVHQ�GHV�0DWHULDOIOX�SUR]HVVHV�XQG�GHQ

$QIRUGHUXQJHQ� GHU� DQ� LKP� EHWHLOLJWHQ�0HQVFKHQ�� %HWULHEVPLWWHO� XQG� 3URGXNWH� XQG

Ol�W�GLH�YRUKDQGHQHQ�ZLUWVFKDIWOLFKHQ��UlXPOLFKHQ�XQG�VRQVWLJHQ�5HVWULNWLRQHQ�DX�HU

DFKW��:HLWHUH�9RUWHLOH�GHU�,GHDOSODQXQJ�VLQG�]XP�HLQHQ�GDULQ�]X�VHKHQ��GD��GLH�PHL�

VWHQ�GHU�]X�$QIDQJ�GHU�3ODQXQJ�DXIJHVWHOOWHQ�5HVWULNWLRQHQ�EHXUWHLOW�XQG�GDQDFK�EHL�

EHKDOWHQ� RGHU� IDOOHQJHODVVHQ� ZHUGHQ� N|QQHQ�� =XP� DQGHUHQ� OHQNW� VLH� GHQ� 3ODQHU

EHLP�(UDUEHLWHQ�GHU�3ODQXQJVYDULDQWHQ�LPPHU�ZLHGHU�LQ�HLQH�J�QVWLJH�5LFKWXQJ�

������ 6WXIHQZHLVHV��LWHUDWLYHV�9RUJHKHQ

'LH�3ODQXQJ�GHV�0DWHULDOIOXVVHV� LVW� JHNHQQ]HLFKQHW�GXUFK�HLQ�VWXIHQZHLVHV�� LWHUDWL�

YHV�9RUJHKHQ�>$JJ�����-�Q�����.HW���@�

'XUFK�GLH�6WXIXQJ�ZHUGHQ�XQQ|WLJH�$UEHLWHQ�]XP�IDOVFKHQ�=HLWSXQNW�XQG�GDPLW��EHU�

K|KWHU� $XIZDQG� YHUPLHGHQ�� GD� GHU� VWXIHQZHLVH� ]XQHKPHQGH� =HLW�� XQG�.RVWHQDXI�

ZDQG�GHQ�5HDOLVLHUXQJVFKDQFHQ�DQJHSD�W� LVW��(LQH�6WXIXQJ�YRP�Ä*UREHQ�]XP�)HL�

QHQ³�� YRQ� GHU� .RQ]HSWLRQ� ELV� ]XP� 'HWDLO�� LVW� DOVR� XQWHU� |NRQRPLVFKHQ� *HVLFKWV�

SXQNWHQ�XQHUOl�OLFK�>$UQ�����.HW���@��'DEHL�VLQG�GLH�HLQ]HOQHQ�3ODQXQJVVWXIHQ�ZHGHU

HLQGHXWLJ� YRQHLQDQGHU� JHWUHQQW� QRFK�P�VVHQ� VLH� VWUHQJ� QDFKHLQDQGHU� GXUFKODXIHQ

ZHUGHQ��6LH�G�UIHQ�DEHU�DXFK�QLFKW�Y|OOLJ�XQNRRUGLQLHUW�DEODXIHQ��VRQGHUQ�ELOGHQ�HL�

QHQ� LWHUDWLYHQ�3UR]H���GHU�HLQ� ,QHLQDQGHUJUHLIHQ�GHU�YHUVFKLHGHQHQ�3ODQXQJVVWXIHQ

XQG�]DKOUHLFKH�5�FNNRSSOXQJHQ�EHLQKDOWHW�

=HLJW�VLFK�DXI�HLQHU�EHVWLPPWHQ�3ODQXQJVVWXIH��GD��GLH�5HVWULNWLRQHQ�XQG�$QIRUGH�

UXQJHQ� YRUKHUJHKHQGHU� 3ODQXQJVVWXIHQ� GDV� /|VHQ� GHU� 3ODQXQJVDXIJDEH� ]X� VWDUN

EHJUHQ]HQ�RGHU�JDU�YHUKLQGHUQ��VR�PX��]X�GHQ�HQWVSUHFKHQGHQ�3ODQXQJVVWXIHQ�]X�

U�FNJHJDQJHQ�ZHUGHQ��6RZHLW�VLQQYROO��VLQG�GLH�GRUW�IHVWJHOHJWHQ�3ODQXQJVSDUDPHWHU

]X� �EHUDUEHLWHQ� XQG� JHJHEHQHQIDOOV� ]X� NRUULJLHUHQ�� 'LHVHV� 9RUJHKHQ� LQ� LWHUDWLYHQ

6FKULWWHQ�VWHOOW�HLQ�$QQlKHUXQJVYHUIDKUHQ�DQ�GLH�/|VXQJ�GHU�3ODQXQJVDXIJDEH�GDU�

GDV� VRODQJH� GXUFK]XI�KUHQ� LVW�� ELV� HQWZHGHU� GDV� 3ODQXQJV]LHO� LQ� GHU� JHIRUGHUWHQ

*�WH�HUUHLFKW� RGHU� GLH�3ODQXQJ�PDQJHOV�ZLUWVFKDIWOLFKHU� /|VXQJVP|JOLFKNHLWHQ�HLQ�

]XVWHOOHQ�LVW�



������3ODQXQJVDXIZDQG�XQG�(UJHEQLV

��

���� 3ODQXQJVDXIZDQG�XQG�(UJHEQLV

'LH�(IIL]LHQ]�HLQHU�0DWHULDOIOX�SODQXQJ��DXVJHGU�FNW�GXUFK�GDV�9HUKlOWQLV�]ZLVFKHQ

3ODQXQJVDXIZDQG�XQG�(UJHEQLV��NDQQ�QXU�VHKU� VFKZHU�EHZHUWHW�ZHUGHQ��7URW]GHP

JLEW� HV� JUXQGVlW]OLFKH�=XVDPPHQKlQJH� ]ZLVFKHQ� GLHVHQ� EHLGHQ�*U|�HQ� >$JJ���@�

GLH�LQ�%LOG�����GDUJHVWHOOW�VLQG��0LW�HLQHP�K|KHUHQ�3ODQXQJVDXIZDQG�JHODQJW�GHU�3OD�

QHU�]X�HLQHU�WHFKQLVFK��EHWULHEOLFK�RGHU�SUHLVOLFK�J�QVWLJHUHQ�/|VXQJ��(V�LVW�MHGRFK�]X

EHDFKWHQ�� GD�� GHU� (LQIOX�� GHV� 3ODQXQJVDXIZDQGHV� DXI� GLH� (LQVSDUXQJHQ� PLW� ]X�

QHKPHQGHU�3ODQXQJVGDXHU�DEQLPPW��*OHLFK]HLWLJ�VWHLJHQ�GLH�3ODQXQJVNRVWHQ�PLW�GHU

EHQ|WLJWHQ�3ODQXQJV]HLW�SURSRUWLRQDO�DQ��'LH�SODQXQJVDEKlQJLJHQ�9HUJOHLFKVNRVWHQ

KDEHQ�QXQ�GRUW� LKU�0LQLPXP��2SWLPXP�GHU�3ODQXQJVHIIL]LHQ]���ZR�GLH�3ODQXQJVNR�

VWHQ�HUVWPDOV�VWlUNHU�]XQHKPHQ�DOV�GLH�GDGXUFK�HQWJDQJHQHQ�(LQVSDUXQJHQ�DEQHK�

PHQ�

.RVWHQ
.

9HUJOHLFKVNRVWHQ
�3ODQXQJVNRVWHQ��
(QWJDQJHQH
(LQVSDUXQJHQ�

3ODQXQJV�
NRVWHQ

(QWJDQJHQH
(LQVSDUXQJHQ

8QWHUSODQXQJ hEHUSODQXQJ

Q�RSW 3ODQXQJVDXIZDQG�Q��=HLW�

.�PLQ

%LOG����� =XVDPPHQKDQJ�]ZLVFKHQ�3ODQXQJVDXIZDQG�XQG�(UJHEQLV�>.HW���@

���� Ä3ODQXQJ³�XQG�Ä3URMHNWLHUXQJ³

'LH�3ODQXQJ� YRQ�0DWHULDOIOX�V\VWHPHQ� GLHQW� GHU� JHGDQNOLFKHQ� XQG�PRGHOOPl�LJHQ

*HVWDOWXQJ�YRQ�0DWHULDOIOX�SUR]HVVHQ�XQG�GHU�GDI�U�QRWZHQGLJHQ�0DWHULDOIOX�PLWWHO

>-�Q���@��6LH�LVW�GXUFK�GLH�YHUVFKLHGHQHQ�3ODQXQJVDXIJDEHQ�GHU�0DWHULDOIOX�SODQXQJ�



����0DWHULDOIOX�SODQXQJ

��

ZLH�1HX���8P��XQG�(UZHLWHUXQJVSODQXQJ��VRZLH�GLH�GDEHL�YHUZHQGHWH� LWHUDWLYH�9RU�

JHKHQVZHLVH�JHNHQQ]HLFKQHW�

,P�*HVWDOWXQJVSUR]H�� YRQ�0DWHULDOIOX�V\VWHPHQ�ZLUG� ]ZLVFKHQ� GHQ�%HJULIIHQ� Ä3OD�

QXQJ³�XQG�Ä3URMHNWLHUXQJ³�XQWHUVFKLHGHQ��:lKUHQG�GLH�3ODQXQJ�NRQ]HSWLRQHOOH��KHU�

VWHOOHUQHXWUDOH� $XIJDEHQVWHOOXQJHQ� EHDUEHLWHW�� GLHQW� GLH� 3URMHNWLHUXQJ� GHU� $XVJH�

VWDOWXQJ�YRQ�.RQ]HSWHQ�PLW�KHUVWHOOHUVSH]LILVFKHQ�*HUlWHQ�>*�Q�����3LQ���@�

���� $EODXI�GHU�0DWHULDOIOX�SODQXQJ

,Q�GHU�/LWHUDWXU�ILQGHQ�VLFK�YHUVFKLHGHQH�3ODQXQJVDEOlXIH�PLW�WHLOV�XQWHUVFKLHGOLFKHQ

%H]HLFKQXQJHQ�I�U�GLH�HLQ]HOQHQ�3ODQXQJVVFKULWWH�>+HS���E��-�Q�����6FK���@��:LFK�

WLJHU� MHGRFK� DOV� JOHLFKH� %H]HLFKQXQJHQ� XQG� =XRUGQXQJHQ� ]X� QlFKVWK|KHUHQ� 3OD�

QXQJVVWXIHQ�LVW�GLH�'XUFKI�KUXQJ�GHU�KLQWHU�GHQ�HLQ]HOQHQ�3ODQXQJVSKDVHQ�VWHKHQ�

GHQ�7lWLJNHLWHQ�DQ�VLFK��]XPDO�VLFK�LQ�GHU�3ODQXQJVSUD[LV�GLH�3KDVHQ�VRZRKO�]HLWOLFK

DOV�DXFK�LQKDOWOLFK�RIW�QLFKW�VWUHQJ�YRQHLQDQGHU�WUHQQHQ�ODVVHQ�

7URW]� YHUVFKLHGHQHU�$EOlXIH�XQG�%H]HLFKQXQJHQ�GHU�3ODQXQJVSKDVHQ�� YHUVFKLHGH�

QHU�3ODQXQJVDXIJDEHQ��1HX���8P��RGHU�(UZHLWHUXQJVSODQXQJ���XQWHUVFKLHGOLFKHU�%H�

WUHLEHU� �,QGXVWULH�� +DQGHO�� 'LHQVWOHLVWXQJ�� XQG� XQWHUVFKLHGOLFKHU� *U|�HQ� GHU� 3OD�

QXQJVSURMHNWH� Ol�W� VLFK�GHU�SULQ]LSLHOOH�$EODXI�EHL�0DWHULDOIOX�SODQXQJHQ� LQ� GLH� YLHU

+DXSWSKDVHQ

�� 9RUDUEHLWHQ��0DWHULDOIOX�XQWHUVXFKXQJ��ELV�]XU�(UPLWWOXQJ�GHU�3ODQ]DKOHQ�

�� *URESODQXQJ�PLW�GHP�=LHO�]XP�JHHLJQHWVWHQ�*HVDPWNRQ]HSW�]X�JHODQJHQ�

�� )HLQSODQXQJ�GXUFK�GHWDLOOLHUWH�$XVDUEHLWXQJ�GHV�*URESODQXQJVNRQ]HSWHV�XQG

�� 5HDOLVLHUXQJ�GHV�6\VWHPV

JOLHGHUQ��%LOG������



������$EODXI�GHU�0DWHULDOIOX�SODQXQJ

��

9RUDUEHLWHQ

)HLQSODQXQJ

5HDOLVLHUXQJ

*URESODQXQJ

6WUXNWXUSODQXQJ

6\VWHPSODQXQJ

%LOG����� 3ODQXQJVSKDVHQ�GHU�0DWHULDOIOX�SODQXQJ

������ 9RUDUEHLWHQ��0DWHULDOIOX�XQWHUVXFKXQJ�

-HGH�0DWHULDOIOX�XQWHUVXFKXQJ�ZLUG�PLW�GHP�=LHO�GXUFKJHI�KUW��6FKZDFKVWHOOHQ�XQG

LKUH�8UVDFKHQ�]X�HUNHQQHQ��'D]X�VLQG�LP�5DKPHQ�GHU�8QWHUVXFKXQJ�'DWHQ�]XU�%H�

XUWHLOXQJ�GHV�0DWHULDOIOXVVHV�]X�HUPLWWHOQ��ZLH�]�%�

�� 'DWHQ�GHV�6RUWLPHQWHV�

�� 'DWHQ�GHV�7UDQVSRUW��XQG�/DJHUJXWHV�

�� 'DWHQ�GHU�7UDQVSRUW��XQG�/DJHUKLOIVPLWWHO�

�� 'DWHQ�GHU�7UDQVSRUWPLWWHO�XQG�/DJHUDUWHQ�

�� 'DWHQ�GHU�%HWULHEVZLUWVFKDIW�XQG

�� 'DWHQ�GHU�*HElXGH��+DOOHQ�XQG�GHV�*UXQGVW�FNHV�

)�U� GLH� %HVFKDIIXQJ�� $XIEHUHLWXQJ� XQG� 3IOHJH� GLHVHU� 'DWHQ� LVW� HLQ� HUKHEOLFKHU

=HLWDQWHLO�GHU�3ODQXQJVDUEHLW�QRWZHQGLJ�>$UQ���@��'HU�$XIZDQG�LVW�MHGRFK�JHUHFKWIHU�
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��

WLJW��GD�HLQH�EUHLWH�XQG�VLFKHUH�'DWHQEDVLV�QLFKW�QXU�]XU�%HXUWHLOXQJ�GHV�PRPHQWD�

QHQ�=XVWDQGHV�GLHQW��VRQGHUQ�DXFK�GLH�*UXQGODJH�MHGHU�0DWHULDOIOX�SODQXQJ�LVW��$XV

GLHVHP� *UXQG� ZHUGHQ� GLH� HLQ]HOQHQ� 7HLOSKDVHQ� GHU� 9RUDUEHLWHQ� �%LOG� ����� ]XU

6FKDIIXQJ�GHU�'DWHQEDVLV�QDFKIROJHQG�QlKHU�HUOlXWHUW�

=LHOVHW]XQJ

2UJDQLVDWLRQ�GHU�0DWHULDOIOX�SODQXQJ

$XIQHKPHQ�GHU�,VW�'DWHQ

$XIEHUHLWHQ�GHU�,VW�'DWHQ

'DUVWHOOHQ�GHU�,VW�'DWHQ

%HXUWHLOHQ�GHU�,VW�'DWHQ��$XI]HLJHQ�YRQ�6FKZDFKVWHOOHQ
XQG�0D�QDKPHQNDWDORJ

(UPLWWHOQ�GHU�3ODQXQJVGDWHQ

$XIJDEHQVWHOOXQJ

9RUDUEHLWHQ

)HLQSODQXQJ

5HDOLVLHUXQJ

*URESODQXQJ

6WUXNWXUSODQXQJ

6\VWHPSODQXQJ

%LOG����� 7HLOSKDVHQ�GHU�9RUDUEHLWHQ�]XU�0DWHULDOIOX�SODQXQJ



������$EODXI�GHU�0DWHULDOIOX�SODQXQJ

��

=LHOVHW]XQJ

,Q� GHU� 5HJHO� IRUPXOLHUW� GLH� 8QWHUQHKPHQVI�KUXQJ� LP� 5DKPHQ� GHU� =LHOVHW]XQJ� GLH

3ODQXQJV]LHOH�� 6LH� GLHQHQ� QDFK� $EVFKOX�� GHU� 3ODQXQJ� ]XU� hEHUSU�IXQJ� GHV� 3OD�

QXQJVHUIROJHV��0|JOLFKH�3ODQXQJV]LHOH�VLQG�]�%��GLH�9HUN�U]XQJ�GHU�'XUFKODXI]HLWHQ�

YHUEHVVHUWH�1XW]XQJ� GHU� 9HUNHKUV�� XQG� /DJHUIOlFKHQ�� %HVHLWLJXQJ� YRQ� (QJSlVVHQ

XQG�YLHOHV�PHKU��'LH�=LHOH�OHLWHQ�VLFK�DXV�GHQ�MHZHLOLJHQ�3ODQXQJVXUVDFKHQ�DE��VLHKH

.DSLWHO������XQG�VROOHQ�NODU�PDFKHQ��ZDV�GXUFK�GLH�0DWHULDOIOX�XQWHUVXFKXQJ�HUUHLFKW

ZHUGHQ�VROO��'LH�=LHOVHW]XQJ�ELOGHW�VRPLW�GLH�%DVLV� I�U�GHQ�(QWZXUI�HLQHU�$XIJDEHQ�

VWHOOXQJ�>.HW�����9',�����@�

$XIJDEHQVWHOOXQJ

:lKUHQG� GLH� =LHOVHW]XQJ�PHKU� DOV� $QVSUXFK� IRUPXOLHUW� LVW�� HQWKlOW� HLQH� GHWDLOOLHUWH

$XIJDEHQVWHOOXQJ�EHUHLWV�GLH�YHUVFKLHGHQHQ�7HLODXIJDEHQ��GLH�YHUGHXWOLFKHQ��ZDV�]X

WXQ� LVW��XP�GDV�JHVWHFNWH�3ODQXQJV]LHO�]X�HUUHLFKHQ� >9',�����@��8P�GLH�$XIJDEHQ�

VWHOOXQJ�IRUPXOLHUHQ�]X�N|QQHQ��P�VVHQ�]XQlFKVW�HUVWH�*UREXQWHUVXFKXQJHQ�GXUFK�

JHI�KUW�ZHUGHQ��6R�VLQG�GLH�I�U�GLH�3ODQXQJ�UHOHYDQWHQ�0D�QDKPHQ��*U|�HQ��$QIRU�

GHUXQJHQ� XQG� (QWVFKHLGXQJVNULWHULHQ� ]X� DQDO\VLHUHQ� XQG� HLQ� HQWVSUHFKHQGHU� .R�

VWHQUDKPHQ�]X�HUPLWWHOQ�>*�Q���@��(LQ�EHVRQGHUHV�$XJHQPHUN�LVW�GDUDXI�]X�YHUZHQ�

GHQ��ZHOFKH�5DQGEHGLQJXQJHQ� VFKRQ�GXUFK�lX�HUH�8PVWlQGH� IHVWJHOHJW� VLQG� XQG

ZHOFKH�QRFK�IHVWJHOHJW�ZHUGHQ�P�VVHQ��)�U�GLH�QRFK�IUHLHQ�5DQGEHGLQJXQJHQ�VLQG

VLQQYROOH�:HUWH��*U|�HQ�XQG�9HUHLQEDUXQJHQ�]X�WUHIIHQ��-H�GHXWOLFKHU�GLH�7HLODXIJD�

EHQ�IRUPXOLHUW�ZHUGHQ��XP�VR�EHVVHU�N|QQHQ�$UEHLWVXPIDQJ��=HLWEHGDUI�XQG�.RVWHQ

DEJHVFKlW]W�ZHUGHQ��'DPLW�Ol�W�VLFK�HLQH�$XVVDJH��EHU�GHQ�3ODQXQJVHUIROJ�PDFKHQ

XQG�VRPLW�HLQH�(QWVFKHLGXQJ�I�U�RGHU�JHJHQ�GLH�3ODQXQJ�WUHIIHQ��'LH�HQGJ�OWLJH�$XI�

JDEHQVWHOOXQJ�GLHQW� LP�ZHLWHUHQ�3ODQXQJVYHUODXI�DOV� YHUELQGOLFKH�*UXQGODJH� I�U�GLH

8QWHUVXFKXQJ��$EZLFNOXQJ�XQG�$EUHFKQXQJ�GHV�0DWHULDOIOX�SURMHNWHV�>.HW���@�

2UJDQLVDWLRQ�GHU�0DWHULDOIOX�XQWHUVXFKXQJ

'LHVH� 3ODQXQJVSKDVH� VWHKW� YRU� GHP� %HJLQQ� GHU� HLJHQWOLFKHQ� 0DWHULDOIOX�XQWHUVX�

FKXQJ�XQG�VWHOOW�GLH�Ä3ODQXQJ�GHU�3ODQXQJ³�GDU��,Q�LKU�ZHUGHQ�DOOH�UHOHYDQWHQ�$UEHLWHQ

]XU�'XUFKI�KUXQJ� GHU�0DWHULDOIOX�XQWHUVXFKXQJ� IHVWJHOHJW� >0DUW���@�� 'D]X� JHK|UHQ

QDFK�.HWWQHU�>.HW���@��0DUWLQ�>0DUW���@�XQG�9',�5LFKWOLQLH������>9',�����@�
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�� %HVWLPPHQ�GHV�/HLWHUV�XQG�GHU�0LWDUEHLWHU�GHV�3ODQXQJVWHDPV�

�� $EJUHQ]HQ� GHV� 3ODQXQJVXPIDQJV� GXUFK� %HVWLPPHQ� GHU� 8QWHUVXFKXQJVREMHNWH

�]�%�� 7UDQVSRUWJ�WHU��:HJH� GHU� 7UDQVSRUWJ�WHU�� )|UGHUPLWWHO�� 3HUVRQDO��2UJDQL�

VDWLRQ�XQG�'LVSRVLWLRQ��.RVWHQ��XQG�GHU�8QWHUVXFKXQJVEHUHLFKH�

�� )HVWOHJHQ�GHU�9RUJHKHQVZHLVH�

�� $XIVWHOOHQ�GHU�7HUPLQSODQXQJ�XQG

�� %HVWLPPHQ�YRQ�$XIQDKPHYHUIDKUHQ��*HQDXLJNHLW�XQG�$XIQDKPH]HLWUDXP�

0LW� GHP� $XIVWHOOHQ� HLQHV� 6WUXNWXU�� RGHU� 8QWHUVXFKXQJVSODQHV� ZLUG� GLH� 9RUEHUHL�

WXQJVSKDVH�GHU�0DWHULDOIOX�XQWHUVXFKXQJ��=LHOVHW]XQJ��$XIJDEHQVWHOOXQJ�XQG�2UJD�

QLVDWLRQ��DEJHVFKORVVHQ��'HU�3ODQ�NDQQ� LQ�JUDSKLVFKHU�RGHU� WDEHOODULVFKHU�)RUP�HU�

VWHOOW�ZHUGHQ�XQG�YHUGHXWOLFKW�GLH�JHSODQWH�9RUJHKHQVZHLVH�]XU�%HZlOWLJXQJ�GHU�JH�

VWHOOWHQ�$XIJDEH��(U�HQWKlOW�HLQH�HLQGHXWLJH�$EJUHQ]XQJ�GHU�$UEHLWVVFKULWWH�XQG�RUG�

QHW�LKQHQ�GLH�I�U�VLH�J�OWLJHQ�=XVWlQGLJNHLWHQ��7HUPLQH�XQG�.RVWHQ�]X�

$XIQHKPHQ�GHU�,VW�'DWHQ

%HLP� HLJHQWOLFKHQ� (UIDVVHQ� GHU� ,VW�'DWHQ� �0HQJHQJHU�VWH�� %HWULHEVVWUXNWXUHQ�� $E�

OlXIH��$QIRUGHUXQJHQ�X�D���ZLUG�GHU�3ODQHU�GXUFK�+LOIVPLWWHO��ZLH�&KHFNOLVWHQ��)RUPX�

ODUH�XQG�)UDJHE|JHQ��XQWHUVW�W]W�>'�F�����.HW�����9',�������9',�����@��%HLVSLHOH�I�U

)UDJHE|JHQ�VLQG�GHU�9',�$:)�0DWHULDOIOX�ERJHQ� >9',�����@�]XU�'XUFKI�KUXQJ�YRQ

$EODXI�� XQG�%HODVWXQJVVWXGLHQ� VRZLH� GHU�0DWHULDOIOX��.RVWHQERJHQ� >9',� ����@� ]XU

'XUFKI�KUXQJ� YRQ� .RVWHQVWXGLHQ� >$UQ����� .HW����� 9',� ����@�� :HLWHU� VWHKHQ� GHP

3ODQHU�GLUHNWH�XQG�LQGLUHNWH�0HWKRGHQ�GHU�'DWHQHUIDVVXQJ�]XU�9HUI�JXQJ�� ,QGLUHNWH

0HWKRGHQ�VLQG�GDV�6LFKWHQ�XQG�$XIQHKPHQ�YRQ�%HWULHEVDXI]HLFKQXQJHQ�XQG�('9�

'DWHQ��GLUHNWH�0HWKRGHQ�VLQG�GDV�%HIUDJHQ�YRQ�3HUVRQHQ�PLW�+LOIH�YRQ� ,QWHUYLHZV�

)UDJHE|JHQ�XQG�6HOEVWDXIVFKUHLEXQJ�XQG�GDV�%HREDFKWHQ�YRQ�9RUJlQJHQ��'LH�%H�

REDFKWXQJ� Ol�W� VLFK� GDEHL� LQ� GLH� 'DXHUEHREDFKWXQJ� XQG� GLH� .XU]]HLWEHREDFKWXQJ

�]�%��0XOWLPRPHQW�9HUIDKUHQ�>9',�����@��DXIWHLOHQ��%LOG�����JLEW�HLQHQ�hEHUEOLFN��EHU

GLH� YHUZHQGHWHQ�0HWKRGHQ� ]XU�(UPLWWOXQJ�GHU� ,VW�'DWHQ��'D�GLH�$XIQDKPH�GHU� ,VW�

'DWHQ�GLH�%DVLV� I�U�DOOH�QDFKIROJHQGHQ�hEHUOHJXQJHQ��3ODQXQJHQ�XQG�0D�QDKPHQ

ELOGHW��EHHLQIOX�W�VLH�JDQ]�HQWVFKHLGHQG�GDV�3ODQXQJVHUJHEQLV�
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8QWHUEURFKHQHV
%HREDFKWHQ

6WLFKSUREHQ

0XOWLPRPHQW�
�00���9HUIDKUHQ�

9',�5�����

$EVFKlW]HQ�
9HUJOHLFKHQ

6WlQGLJHV
%HREDFKWHQ

=HLWVWXGLHQ

9',�$:)�
0DWHULDOIOX��
%RJHQ��9',�5�

����D

$UEHLWVDEODXI�
VWXGLHQ

*HVSUlFKH

,QWHUYLHZ�PLW
RIIHQHQ�RGHU
JHVFKORVVHQHQ

)UDJHQ

)RUPXODUH

)UDJHERJHQ�
�NDWDORJ

&KHFNOLVWHQ

6LFKWHQ
EHWULHEOLFKHU

8QWHUODJHQ�('9

(UKHEXQJVE|JHQ

(UKHEXQJV�
SURJUDPP��('9�
'DWHQEDQNHQ

$%&�$QDO\VH

921�1$&+�
0DWUL[

.XU]]HLWDXI�
QDKPHQ��0RPHQW�

DXIQDKPHQ�

/DQJ]HLWDXI�
QDKPHQ��'DXHU�
DXIQDKPHQ�

%HIUDJXQJV�
YHUIDKUHQ

(UKHEXQJ�
(UPLWWOXQJ

'LUHNWH�$QDO\VH
,VW�'DWHQDXIQDKPH

,QGLUHNWH�$QDO\VH
9HUJDQJHQKHLWV��X��,VW�

'DWHQDXIQDKPH

'DWHQ�(UPLWWOXQJVPHWKRGHQ

%LOG����� *OLHGHUXQJ�YRQ�0HWKRGHQ�]XU�'DWHQHUPLWWOXQJ�>0DUW���@

$XIEHUHLWHQ�GHU�,VW�'DWHQ

=XQlFKVW�VLQG�GLH�DXIJHQRPPHQHQ�'DWHQ�DXI�3ODXVLELOLWlW�KLQ�]X��EHUSU�IHQ��%HVRQ�

GHUV� GLH� GLUHNW� HUPLWWHOWHQ�'DWHQ�P�VVHQ�PLW� GHQ� HQWVSUHFKHQGHQ�� DNWXHOOHQ� 3ODQ�

XQG�6ROO�'DWHQ�YHUJOLFKHQ�ZHUGHQ��7UHWHQ�JU|�HUH�$EZHLFKXQJHQ�DXI��VR�LVW�]X�NOl�

UHQ��RE�GLH�DXIJHQRPPHQHQ�RGHU�GLH�6ROO�'DWHQ�IHKOHUKDIW�VLQG��(LQ�ZHLWHUHU�ZLFKWL�

JHU�3XQNW�EHL�GHU�$XIEHUHLWXQJ�GHU� ,VW�'DWHQ� LVW�GLH�hEHUSU�IXQJ�DXI�5HOHYDQ]�XQG

9ROOVWlQGLJNHLW�GHU�DXIJHQRPPHQHQ�'DWHQ��*HUDGH�ZHQQ�GLH�$XIJDEHQVWHOOXQJ�YRU

GHU�$XIQDKPH�GHU�'DWHQ�QRFK�QLFKW�NODU� IRUPXOLHUW�ZHUGHQ�NRQQWH��ZHUGHQ�EHL�GHQ
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HLQHQ� 8QWHUVXFKXQJVREMHNWHQ� ]X� YLHOH� 'DWHQ� HUPLWWHOW�� ZlKUHQG� EHL� GHQ� DQGHUHQ

ZLFKWLJH�'DWHQ�QLFKW� HUKREHQ�ZHUGHQ��1DFK�GHP�$XIQHKPHQ� GHU� IHKOHQGHQ�'DWHQ

XQG�GHU�%HUHLQLJXQJ�XQG�9HUGLFKWXQJ�GHU�JHVDPWHQ�'DWHQPHQJH�N|QQHQ�GLH�I�U�GLH

8QWHUVXFKXQJ� ZLFKWLJHQ� 'DWHQ� LQ� 7DEHOOHQ�� /LVWHQ� XQG� 0DWUL]HQ� ]XVDPPHQJHID�W

ZHUGHQ�

'DUVWHOOHQ�GHU�,VW�'DWHQ

8P�GLH�$QVFKDXOLFKNHLW� GHU� DXIEHUHLWHWHQ�'DWHQ� ]X� HUK|KHQ��ZHUGHQ� GLH� 7DEHOOHQ�

/LVWHQ�XQG�0DWUL]HQ� LQ��EHUVLFKWOLFKH�6FKDXELOGHU�XQG�'LDJUDPPH��EHUI�KUW�� LQ� GH�

QHQ� GLH� ZHVHQWOLFKHQ� =XVDPPHQKlQJH� GHV� ,VW�=XVWDQGHV� SUlJQDQWHU� GDUJHVWHOOW

ZHUGHQ�N|QQHQ��)�U�GLH�:HJH�XQG�0HQJHQ�GHU� WUDQVSRUWLHUWHQ�0DWHULDOLHQ�ZHUGHQ

]�%�

�� $EODXIVFKHPDV�

�� �VWUXNWXUEHKDIWHWH��6DQNH\�'LDJUDPPH�

�� 0HQJHQ�:HJH�%LOGHU�RGHU

�� ODJHJHUHFKWH�0DWHULDOIOX�VFKHPDV�I�U�(LQ]HOHU]HXJQLVVH

YHUZHQGHW�� $UQROG� >$UQ���@� XQG� GLH� 9',�5LFKWOLQLH� ����� >9',� ����@� I�KUHQ� ZHLWHUH

'DUVWHOOXQJVPHWKRGHQ� I�U� GHQ� 0DWHULDOIOX�� DXI�� ZLH� /D\RXW]HLFKQXQJHQ�� *UDSKHQ�

3HWUL�1HW]H��3KRWRV� XQG�0RGHOOH�� %LOG� ���� ]HLJW� HLQHQ�hEHUEOLFN� �EHU� GLH� JlQJLJHQ

0HWKRGHQ�]XU�'DUVWHOOXQJ�GHU�HUKREHQHQ�'DWHQ�

%HXUWHLOHQ�GHU�,VW�'DWHQ��6FKZDFKVWHOOHQ�XQG�0D�QDKPHQNDWDORJ

'LH�%HXUWHLOXQJ�GHV�,VW�=XVWDQGHV�HUIROJW�DXI�GHU�%DVLV�GHU�ZLFKWLJVWHQ�0DWHULDOIOX��

JUXQGVlW]H��(LQLJH�GDYRQ�VLQG�

�� 'LH�*HVWDOWXQJ�GHV�0DWHULDOIOXVVHV�VROO�JHUDGOLQLJ�XQG�DEODXIJ�QVWLJ�VHLQ�

�� *HJHQOlXILJH�7UDQVSRUWH�XQG�.UHX]XQJHQ�VROOHQ�YHUPLHGHQ�ZHUGHQ�

�� 1DFK� 0|JOLFKNHLW� VROOWH� )HUWLJXQJVHLQKHLW�  � 7UDQVSRUWHLQKHLW�  � /DJHUHLQKHLW�  

9HUSDFNXQJV��XQG�9HUVDQGHLQKHLW�JHOWHQ�
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*lQJLJH�'DUVWHOOXQJVPHWKRGHQ

0DWKHPDWLVFKH
'DUVWHOOXQJVPHWKRGHQ

=ZHLGLPHQVLRQDOH
'DUVWHOOXQJ

3KRWRJUDILVFKH�9HUIDKUHQ
��3KRWR

=HLFKQHULVFKH�'DUVWHOOXQJ
��7HFKQLVFKH�=HLFKQXQJ
���/D\RXW]HLFKQXQJ�
��,VRPHWULVFKH�=HLFKQXQJ

6WUXNWXUGDUVWHOOXQJ
��$EODXIVFKHPD
��)OX�GLDJUDPP

0DWHULDOIOX�GDUVWHOOXQJ
PLW�+LOIH�PDWKHPDWLVFKHU
0RGHOOH
�]�%��QXPHULVFKH
6LPXODWLRQVPRGHOOH�

0DWUL]HQDUWLJH
0DWHULDOIOX�GDUVWHOOXQJ

0DWHULDOIOX�GDUVWHOOXQJHQ
GXUFK�*OHLFKXQJHQ

%LOG����� *lQJLJH�0HWKRGHQ�]XU�'DWHQGDUVWHOOXQJ

)�U�HLQH�GHWDLOOLHUWHUH�%HXUWHLOXQJ�ELHWHW�VLFK�HLQH�8QWHUWHLOXQJ�LQ�WHFKQLVFKH��RUJDQL�

VDWRULVFKH�� ZLUWVFKDIWOLFKH� XQG� DUEHLWVZLVVHQVFKDIWOLFKH�*HVLFKWVSXQNWH� DQ�� )�U� GLH

HLQ]HOQHQ�7HLOJHELHWH�JLEW�HV� ]DKOUHLFKH�&KHFNOLVWHQ� >.HW�����9',�������9',� ����@�

GHUHQ�*UXQGVlW]H�XQG�.ULWHULHQ�SURMHNWVSH]LILVFK�DXVJHZlKOW�ZHUGHQ�P�VVHQ�XQG�DOV

%DVLV�I�U�GLH�%HZHUWXQJ�GHV�,VW�=XVWDQGHV�GLHQHQ��(LQ�ZHLWHUHV�ZLFKWLJHV�+LOIVPLWWHO

]XU�%HXUWHLOXQJ�GHU�,VW�'DWHQ�VLQG�.HQQ]DKOHQ��%HL�LKUHU�$XIVWHOOXQJ�ZHUGHQ�DXV�GHQ

HUPLWWHOWHQ�'DWHQ� DEJHOHLWHWH�*U|�HQ� JHELOGHW�� GLH�PLW� 5LFKWZHUWHQ� >9',� ������ 9',

������9',�����@�RGHU�(UIDKUXQJVZHUWHQ�YHUJOLFKHQ�ZHUGHQ�XQG�VR�]X�HLQHU�(LQVFKlW�

]XQJ�GHU�PRPHQWDQHQ�6LWXDWLRQ�I�KUHQ��$XFK�I�U�P|JOLFKH�.HQQ]DKOHQ�JLEW�HV�]DKO�

UHLFKH�&KHFNOLVWHQ�>.HW�����9',�����@�

$XI�GHU�*UXQGODJH�GHU�GXUFKJHI�KUWHQ�%HXUWHLOXQJ�ZHUGHQ�DQVFKOLH�HQG�GLH�EHVWH�

KHQGHQ�6FKZDFKVWHOOHQ�DXIJH]HLJW�XQG�HLQ�0D�QDKPHQNDWDORJ�]XU�%HVHLWLJXQJ�GLH�

VHU�6FKZDFKVWHOOHQ�HUVWHOOW��'HU�.DWDORJ�HQWKlOW�QHEHQ� ODQJIULVWLJHQ��JU|�HUHQ� ,QYH�

VWLWLRQHQ� DXFK� NXU]IULVWLJH� XQG� QLFKW� LQYHVWLWLRQVLQWHQVLYH�0D�QDKPHQ�� GLH� ]XU� 9HU�

EHVVHUXQJ�GHV�,VW�=XVWDQGHV�DOV�6RIRUWPD�QDKPH�GLHQHQ��'LH�8PVHW]XQJ�GHU�YHU�

VFKLHGHQHQ�0D�QDKPHQ�GHV�HUDUEHLWHWHQ�.DWDORJHV�LVW�MHGRFK�VFKRQ�7HLO�GHU�VLFK�DQ

GLH�9RUDUEHLWHQ�DQVFKOLH�HQGHQ�0DWHULDOIOX�SODQXQJ�>-�Q�����.HW�����9',�����@�
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(UPLWWHOQ�GHU�3ODQXQJVGDWHQ��6ROO�'DWHQ�

8P�GLH�]XN�QIWLJH�8QWHUQHKPHQVHQWZLFNOXQJ�LQ�GLH�3ODQXQJ�HLQEH]LHKHQ�]X�N|QQHQ�

ZLUG�DXV�GHP�HUPLWWHOWHQ�,VW�=XVWDQG�GHU�JHZ�QVFKWH�6ROO�=XVWDQG�DEJHOHLWHW��'D]X

ZLUG� DXV� GHQ� DXIJHQRPPHQHQ� ,VW�'DWHQ� XQG� .HQQ]DKOHQ� HLQ� EHUHLQLJWHV� ,VW�

'DWHQJHU�VW� HUDUEHLWHW� XQG� DXV� GLHVHP�PLW� +LOIH� YRQ� 7UHQGEHUHFKQXQJV�� XQG�3UR�

JQRVHPHWKRGHQ�GDV�6ROO�'DWHQJHU�VW�HU]HXJW� >*�Q����� -�Q���@��'LH�GDEHL� YHUZHQ�

GHWHQ�0HWKRGHQ�ODVVHQ�VLFK�QDFK�$JJWHOHN\�>$JJ���@�LQ�GLH�YLHU�.DWHJRULHQ�

�� $QDO\WLVFKH�3URJQRVHYHUIDKUHQ��Ä+RFKUHFKQXQJ³��

�� 0DWKHPDWLVFKH�0RGHOOH��2SHUDWLRQV�5HVHDUFK��

�� )RUPDOLVWLVFKH�0HWKRGHQ��=HLWUHLKHQ��XQG

�� ,QWXLWLYH�3URJQRVHPHWKRGHQ��'HOSKL�0HWKRGH�

JOLHGHUQ�� ZREHL� DXFK� .RPELQDWLRQHQ� GHU� 0HWKRGHQ� EHQXW]W� ZHUGHQ� N|QQHQ� �]�%�

6]HQDULR�7HFKQLN��� *HJHEHQHQIDOOV� N|QQHQ� 6ROO�'DWHQ� DEHU� DXFK� GXUFK� 9RUJDEHQ

GHU� *HVFKlIWVI�KUXQJ� HQWVWHKHQ�� 1DFK� GHP� (UPLWWHOQ� GHU� 6ROO�'DWHQ� PX�� HLQ� EH�

VRQGHUHV�$XJHQPHUN�DXI�GLH�%HHLQIOXVVXQJ�GHV�6ROO�=XVWDQGHV�GXUFK�GLH�3ODQXQJV�

]LHOH�JHOHJW�ZHUGHQ��GD�VLFK�HUZDUWHWH�RGHU�JHSODQWH�8PJHVWDOWXQJHQ� LQQHUKDOE�GHU

$UWLNHO�� XQG� $XIWUDJVVWUXNWXU� VRZLH� GHU� $XIWUDJVDEZLFNOXQJ� JDQ]� HQWVFKHLGHQG� DXI

GLH� 6ROO�'DWHQ� DXVZLUNHQ�� 1DFK� HLQHU� 9HUGLFKWXQJ� XQG� HLQHU� YHUELQGOLFKHQ� 9HUDE�

VFKLHGXQJ�ELOGHW�GDV�6ROO�'DWHQJHU�VW�GLH�*UXQGODJH�GHU�0DWHULDOIOX�SODQXQJ� >$JJ�

����*�Q�����-�Q���@�

������ *URESODQXQJ

'LH�*URESODQXQJ�LVW�GLH�NUHDWLYVWH�XQG�ZLFKWLJVWH�3KDVH�GHU�0DWHULDOIOX�SODQXQJ��6LH

KDW�GDV�=LHO��HLQH�WHFKQLVFK�IXQNWLRQHOOH��ZLUWVFKDIWOLFKH�XQG�RUJDQLVDWRULVFK�HLQIDFKH

/|VXQJ�]X�HUDUEHLWHQ��'HP�3ODQHU�KHOIHQ�GDEHL�*HVWDOWXQJVJUXQGVlW]H�ZLH�]�%�

�� )OH[LELOLWlW�GHU�/|VXQJ�DQVWUHEHQ�

�� (UZHLWHUXQJVULFKWXQJ�YRUVHKHQ�

�� ]ZHFNPl�LJH�7UDQVSRUWHLQKHLWHQ�ELOGHQ�
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�� NXU]H�$XIWUDJVGXUFKODXI]HLWHQ�DQVWUHEHQ

�� XQG�YLHOHV�PHKU�

'LH� *URESODQXQJ� LVW� JHSUlJW� GXUFK� HLQ� VWXIHQZHLVHV� XQG� LWHUDWLYHV� 9RUJHKHQ�� EHL

GHP�LPPHU�ZLHGHU�9DULDQWHQ�JHELOGHW��EHXUWHLOW�XQG�DXVJHZlKOW�ZHUGHQ�XQG�VR�HLQH

VWlQGLJH�'HWDLOOLHUXQJ�GHU�]X�O|VHQGHQ�3ODQXQJVDXIJDEH�HUUHLFKW�ZLUG��VLHKH�.DSLWHO

������XQG�.DSLWHO���������%LOG�����]HLJW� LQ�$QOHKQXQJ�DQ�YHUVFKLHGHQH�$XWRUHQ�>-�Q�

����.HW�����9',�����@�GLH�ZLFKWLJVWHQ�7HLOEHUHLFKH�GHU�*URESODQXQJ��'LH�'DUVWHOOXQJ

GDUI� MHGRFK� QLFKW� GDU�EHU� KLQZHJWlXVFKHQ�� GD�� VLFK� GLH� DXIJHI�KUWHQ� 3ODQXQJV�

VFKULWWH� VHKU� VWDUN��EHUODSSHQ�XQG�DXV�GLHVHP�*UXQG� WHLOZHLVH�SDUDOOHO� GXUFKGDFKW

XQG�EHDUEHLWHW�ZHUGHQ�

6WUXNWXUSODQXQJ

�� 3ODQXQJ�GHU�$EOlXIH

�� (UVWHOOHQ�YRQ�$EODXIVFKHPDV

�� 3ODQXQJ�GHU�)XQNWLRQVHLQKHLWHQ

�� (UVWHOOHQ�YRQ�LGHDOHQ�)XQNWLRQVVFKHPDV

�� (UVWHOOHQ�YRQ�7UDQVSRUWPDWUL]HQ

�� /D\RXWSODQXQJ�GHU�)XQNWLRQVHLQKHLWHQ

�� (UVWHOOHQ�YRQ�IOlFKHQPD�VWlEOLFKHQ
)XQNWLRQVVFKHPDV

�� (UVWHOOHQ�YRQ�%ORFNOD\RXWV

�� (UVWHOOHQ�YRQ�6WUXNWXUYDULDQWHQ

6\VWHPSODQXQJ

�� $XVZDKO�TXDOLWDWLY�JHHLJQHWHU�0DWHULDOIOX�PLWWHO

�� 'LPHQVLRQLHUXQJ�GHU�0DWHULDOIOX�V\VWHPH

�� hEHUSU�IXQJ�GHU�6\VWHPYDULDQWHQ

�� (UVWHOOHQ�YRQ�*UREOD\RXWV

�� %HZHUWXQJ�GHU�6\VWHPYDULDQWHQ�XQG
6\VWHPHQWVFKHLGXQJ

9RUDUEHLWHQ

)HLQSODQXQJ

5HDOLVLHUXQJ

*URESODQXQJ

6WUXNWXUSODQXQJ

6\VWHPSODQXQJ

%LOG����� 7HLOSKDVHQ�GHU�*URESODQXQJ
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�������� 6WUXNWXUSODQXQJ

,P�9RUGHUJUXQG� GHU�6WUXNWXUSODQXQJ� VWHKW� GHU� (QWZXUI� YHUVFKLHGHQHU� $EODXIIROJHQ�

GLH� VLFK� DXV� HLQ]HOQHQ� $UEHLWVVFKULWWHQ��0DWHULDOIOX�RSHUDWLRQHQ� RGHU� 7UDQVSRUWYRU�

JlQJHQ�]XVDPPHQVHW]HQ��$OV�(UJHEQLV�GHU�3ODQXQJ�GHU�$EODXIIROJHQ�HQWVWHKHQ�PLW

+LOIH�GHU�/D\RXWSODQXQJ�HLQH�5HLKH�YRQ�6WUXNWXUYDULDQWHQ��DXI�GHQHQ�GLH�QDFKIROJHQ�

GH�6\VWHPSODQXQJ�DXIEDXW�

3ODQXQJ�GHU�$EOlXIH�XQG�(UVWHOOHQ�YRQ�$EODXIVFKHPDV

$XI�%DVLV� GHU�6ROO�3ODQXQJVGDWHQ� XQG� GHU� EHUHLWV� H[LVWLHUHQGHQ�5DQGEHGLQJXQJHQ

ZHUGHQ�GLH�$UEHLWVYRUJlQJH�XQG�2SHUDWLRQHQ�JHSODQW�XQG�IHVWJHOHJW��PLW�GHQHQ�GLH

/|VXQJ� GHU� LQ� GHU� $XIJDEHQVWHOOXQJ� GHILQLHUWHQ� 3ODQXQJVDXIJDEH� HUUHLFKW� ZHUGHQ

NDQQ�>-�Q�����9',�����@��8QWHU�$UEHLWVYRUJlQJHQ�XQG�2SHUDWLRQHQ�VLQG�KLHUEHL�DOOH

ZHVHQWOLFKHQ�� ]XU� (UI�OOXQJ� HLQHU� 3URGXNWLRQVDXIJDEH� QRWZHQGLJHQ� $UEHLWVVFKULWWH

E]Z�� DOOH� ZLFKWLJHQ�� ]XU� /|VXQJ� HLQHU� 0DWHULDOIOX�DXIJDEH� HUIRUGHUOLFKHQ� 0DWHULDO�

IOX�RSHUDWLRQHQ�]X�YHUVWHKHQ�>.HW�����-�Q���@��'DV�(UJHEQLV�GLHVHV�3ODQXQJVVFKULW�

WHV� VLQG� $EODXIVFKHPDV� �%LOG� ������� GLH� GLH� IXQNWLRQHOOHQ� 9HUNQ�SIXQJHQ� XQG� 5HL�

KHQIROJHQ�GHU�HUDUEHLWHWHQ�$UEHLWVYRUJlQJH�XQG�2SHUDWLRQHQ�YHUGHXWOLFKHQ�

5RKUH�ODJHUQ

5RKUH�XQG�:DO]HQE|GHQ�YHUVFKZHL�HQ

:DO]HQ�IHUWLJGUHKHQ

:DO]HQ�JXPPLHUHQ

:DO]HQ�YHUSDFNHQ

5RKUH�YRUGUHKHQ

%LOG������ $EODXIVFKHPD�HLQHU�:DO]HQIHUWLJXQJ
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3ODQXQJ�GHU�)XQNWLRQVHLQKHLWHQ�XQG�(UVWHOOHQ�YRQ�LGHDOHQ�)XQNWLRQVVFKHPDV

0LW�GHP�)HVWOHJHQ�YRQ�)HUWLJXQJV��XQG�0RQWDJHSULQ]LSLHQ�E]Z��YRQ�/DJHUSULQ]LSLHQ

XQG��VWUDWHJLHQ�IlOOW�GLH�(QWVFKHLGXQJ�I�U�EHVWLPPWH�2UJDQLVDWLRQVIRUPHQ��ZLH�:HUN�

VWDWWIHUWLJXQJ�� )OLH�IHUWLJXQJ�� 0DQQ� ]XU� :DUH� RGHU� :DUH� ]XP� 0DQQ�� $XI� GLHVHQ

)HVWOHJXQJHQ�DXIEDXHQG�P�VVHQ�GLH�HLQ]HOQHQ�$UEHLWVVFKULWWH�XQG�0DWHULDOIOX�RSH�

UDWLRQHQ�XQWHU�UlXPOLFKHQ�XQG�]HLWOLFKHQ�$VSHNWHQ� LQ�HQWVSUHFKHQGHQ�)XQNWLRQVHLQ�

KHLWHQ� ]XVDPPHQJHID�W� ZHUGHQ� >.HW����� 9',� ����@�� 'LH� DEODXI�� XQG� IXQNWLRQVJH�

UHFKWH� =XRUGQXQJ� GHU� HLQ]HOQHQ� )XQNWLRQVHLQKHLWHQ� Ol�W� VLFK� GDEHL� LQ� �LGHDOHQ�

)XQNWLRQVVFKHPDV�GDUVWHOOHQ��%LOG�������

:DUHQHLQJDQJ

.RPPLVVLRQLHU]RQH

9HUVDQG

:DUHQDXVJDQJ

:DUHQODJHU

%LOG������ ,GHDOHV�)XQNWLRQVVFKHPD�HLQHV�'LVWULEXWLRQV]HQWUXPV

(UVWHOOHQ�YRQ�7UDQVSRUWPDWUL]HQ�XQG�/D\RXWSODQXQJ�GHU�)XQNWLRQVHLQKHLWHQ

'LH�%H]LHKXQJHQ�]ZLVFKHQ�GHQ�)XQNWLRQVHLQKHLWHQ� LQ�%LOG� �����HQWVSUHFKHQ� LQ� GHU

5HDOLWlW�GHP�7UDQVSRUW�YRQ�0DWHULDO� �5RKPDWHULDO��:HUNVW�FNH��)HUWLJSURGXNWH��YHU�

SDFNWH� :DUHQ��� ZREHL� VLFK� GLH� HLQ]HOQHQ� 7UDQVSRUWPHQJHQ� DXV� GHQ� 6ROO�

3ODQXQJVGDWHQ�DEOHLWHQ�ODVVHQ��hEOLFKH�(LQKHLWHQ�I�U�GLH�$QJDEH�YRQ�7UDQVSRUWPHQ�

JHQ� VLQG� 6W�FN]DKO�=HLWHLQKHLW�� *HZLFKW�=HLWHLQKHLW� RGHU� 9ROXPHQ�=HLWHLQKHLW�� :LUG

GDV�0DWHULDO�]X�7UDQVSRUWHLQKHLWHQ�]XVDPPHQJHID�W��VR� ODVVHQ�VLFK�GLH�7UDQVSRUW�
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PHQJHQ�DXFK�LQ�7UDQVSRUWHLQKHLWHQ�=HLWHLQKHLW�DQJHEHQ��'LH�9HUELQGXQJ�GHU�7UDQV�

SRUWPHQJHQ�PLW�GHQ�GD]XJHK|UHQGHQ�)XQNWLRQVVFKHPDV�I�KUW�]X�PHQJHQPD�VWlEOL�

FKHQ�)OX�ELOGHUQ��ZLH�]�%��6DQNH\�'LDJUDPPHQ��%LOG��������RGHU�]X�7UDQVSRUWPDWUL�

]HQ��%LOG�������

:DUHQHLQJDQJ

.RPPLVVLRQLHU]RQH

9HUVDQG

:DUHQDXVJDQJ

:DUHQODJHU

%LOG������ 0HQJHQPD�VWlEOLFKHV�)OX�GLDJUDPP��6DQNH\�'LDJUDPP�

9RQ

:DUHQHLQJDQJ

:DUHQODJHU

.RPPLVVLRQLHU]RQH

9HUVDQG

:DUHQDXVJDQJ

6XPPH
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%LOG������ 7UDQVSRUWPDWUL[�>3DOHWWHQ�7DJ@
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/D\RXWSODQXQJV�
9HUIDKUHQ

+HXULVWLVFKH
9HUIDKUHQ

([DNWH
9HUIDKUHQ

([SHUWHQV\VWHPH

0HKU]LHO�9HUIDKUHQ

)X]]\�9HUIDKUHQ

*UDSKHQWKHRUHWLVFKH
9HUIDKUHQ

9HUEHVVHUXQJV�
9HUIDKUHQ

.RQWUDNWLRQV�
9HUIDKUHQ

.RQVWUXNWLRQV�
9HUIDKUHQ

5HOD[DWLRQHQ

6FKQLWWHEHQHQ�
9HUIDKUHQ

%UDQFK�	�%RXQG�
9HUIDKUHQ

%LOG������ .ODVVLILNDWLRQ�GHU�9HUIDKUHQ�]XU�/D\RXWSODQXQJ�>$UQ���@

,P�5DKPHQ�GHU�/D\RXWSODQXQJ�ZLUG�HLQH�P|JOLFKVW�RSWLPDOH�=XRUGQXQJ�GHU�)XQNWL�

RQVHLQKHLWHQ� DQJHVWUHEW�� XP� GHQ� 7UDQVSRUWDXIZDQG� ZHLWHVWJHKHQG� ]X� PLQLPLHUHQ

XQG� JOHLFK]HLWLJ� ZLUWVFKDIWOLFKH� $EOlXIH� ]X� JHZlKUOHLVWHQ�� 'D]X� ZHUGHQ� ]XP� HLQHQ

GLH�%HUHLFKH�QDKH�EHLHLQDQGHU�DQJHRUGQHW��]ZLVFKHQ�GHQHQ�GLH�JU|�WHQ�7UDQVSRUW�

PHQJHQ�DXIWUHWHQ��]XP�DQGHUHQ�ZLUG�YHUVXFKW��GLH�0DWHULDOU�FNOlXIH�P|JOLFKVW�JHULQJ

]X�KDOWHQ�>$UQ�����.HW�����9',�����@��=XU�2SWLPLHUXQJ�GHV�7UDQVSRUWDXIZDQGHV�VWH�

KHQ� ]DKOUHLFKH�9HUIDKUHQ� ]XU�9HUI�JXQJ�� GLH� LQ�%LOG� ����� NODVVLIL]LHUW� ZHUGHQ�� (LQH

(LQWHLOXQJ� XQG� DXVI�KUOLFKH� %HVFKUHLEXQJ� GHU� HLQ]HOQHQ� /D\RXWSODQXQJVYHUIDKUHQ
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JLEW� QHEHQ�$UQROG� >$UQ���@� DXFK�.HWWQHU� >.HW���@� XQG� GLH� 9',�5LFKWOLQLH� ����� >9',

����@�

(LQ� ]XU� *UXSSH� GHU� KHXULVWLVFKHQ� 9HUIDKUHQ� ]lKOHQGHV�� NRQVWUXNWLYHV� /D\RXWSOD�

QXQJVYHUIDKUHQ� LVW� GDV� 'UHLHFNVYHUIDKUHQ�� 'DV� 3ULQ]LS� GLHVHV� 9HUIDKUHQV� EHVWHKW

GDULQ��GLH�%HUHLFKH�PLW�GHQ�VWlUNVWHQ�7UDQVSRUWLQWHQVLWlWHQ�LQ�HLQHP�/D\RXWNHUQ�DQ�

]XVLHGHOQ�XQG�DQ�GLHVHQ�.HUQ�QDFK�XQG�QDFK�GLH�ZHLWHUHQ�%HUHLFKH�DQ]XODJHUQ�>$UQ�

��@��'HU�1DPH�GHV�9HUIDKUHQV� OHLWHW�VLFK�DXV�GHP�UHJHOPl�LJHQ�5DVWHU�PLW�JOHLFK�

VHLWLJHQ� 'UHLHFNHQ� DE�� GDV� ]XU� .RQVWUXNWLRQ� YHUZHQGHW� ZLUG�� 'DV� (UJHEQLV� GLHVHU

/D\RXWSODQXQJ� LVW� HLQH� DXI� GHU�*UXQGODJH� YRQ� 7UDQVSRUWPHQJHQ� RSWLPLHUWH� $QRUG�

QXQJ�GHU�)XQNWLRQVHLQKHLWHQ��GLH�MHGRFK�ZHGHU�GHQ�)OlFKHQEHGDUI�QRFK�GLH�JHQDXH

UlXPOLFKH�/DJH�GHU�(LQKHLWHQ�]XHLQDQGHU�EHU�FNVLFKWLJW��%LOG�������

:/ .2 9(

:( :$

:/��:DUHQODJHU

.2��.RPPLVVLRQLHU]RQH

9(��9HUVDQG

:(��:DUHQHLQJDQJ

:$��:DUHQDXVJDQJ

%LOG������ 'UHLHFNVUDVWHU�PLW�RSWLPLHUWHU�$QRUGQXQJ�GHU�)XQNWLRQVHLQKHLWHQ

(UVWHOOHQ�YRQ�IOlFKHQPD�VWlEOLFKHQ�)XQNWLRQVVFKHPDV

)�U� GDV�ZHLWHUH�3ODQXQJVYRUJHKHQ� LVW� HV� QRWZHQGLJ�� GHQ� MHZHLOLJHQ�)OlFKHQEHGDUI

GHU�HLQ]HOQHQ�)XQNWLRQVHLQKHLWHQ�]X�HUPLWWHOQ� >.HW�����9',�����@��)�U�%HUHLFKH�GHU

3URGXNWLRQ� ZHUGHQ� GD]X� GLH� 6ROO�)OlFKHQ� DXV� GHQ� YRUKDQGHQHQ�� EHUHLQLJWHQ� ,VW�

)OlFKHQ� DEJHOHLWHW� RGHU� �EHU� .HQQ]DKOHQ� EHVWLPPW�� )�U� /DJHUEHUHLFKH�P�VVHQ� MH

QDFK�/DJHUXQJVDUW��/DJHUWHFKQLN�XQG�/DJHUVWUDWHJLH� ]XVlW]OLFKH�'LPHQVLRQLHUXQJV�
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XQWHUVXFKXQJHQ� GXUFKJHI�KUW� ZHUGHQ�� XP� GHQ� HUIRUGHUOLFKHQ� )OlFKHQEHGDUI� ]X� HU�

KDOWHQ�>$UQ�����9',�����@��$XI�%DVLV�GHU�LGHDOHQ�)XQNWLRQVVFKHPDV�N|QQHQ�GDQQ�PLW

+LOIH�GHU�HUPLWWHOWHQ�)OlFKHQEHGDUIH�IOlFKHQPD�VWlEOLFKH�)XQNWLRQVVFKHPDV�HUVWHOOW

ZHUGHQ� �%LOG�������� LQ�GHQHQ�VRZRKO� GLH�*U|�H�DOV� DXFK�GLH� LGHDOH�=XRUGQXQJ�GHU

)XQNWLRQVHLQKHLWHQ�HUVLFKWOLFK�ZLUG�

:DUHQHLQJDQJ
���Pð

:DUHQODJHU
����Pð

.RPPLVVLRQLHU]RQH
���Pð

9HUVDQG
���Pð

:DUHQDXVJDQJ
���Pð

%LOG������ )OlFKHQPD�VWlEOLFKHV�)XQNWLRQVVFKHPD�HLQHV�'LVWULEXWLRQV]HQWUXPV

(UVWHOOHQ�YRQ�%ORFNOD\RXWV

,P�5DKPHQ� GLHVHV� 3ODQXQJVVFKULWWHV� ZHUGHQ� GLH� HLQ]HOQHQ� %HUHLFKH� GHV� IOlFKHQ�

PD�VWlEOLFKHQ�)XQNWLRQVVFKHPDV�LQ�HLQHP�*HElXGHUDVWHU�]XVDPPHQJHI�KUW��ZREHL

GLH�LGHDOH�$QRUGQXQJ�JHPl��GHU�/D\RXWSODQXQJ�GHU�)XQNWLRQVHLQKHLWHQ�]X�EHDFKWHQ

LVW� >$UQ����� .HW����� 9',� ����@�� 'DV� (UJHEQLV� GLHVHU� =XVDPPHQI�KUXQJ� LVW� GDV

%ORFNOD\RXW��GDV�DXFK�,GHDOOD\RXW�JHQDQQW�ZLUG��%LOG�������
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:DUHQHLQJDQJ
���Pð

:DUHQODJHU
����Pð

.RPPLV�
VLRQLHU�
]RQH
���Pð

9HUVDQG
���Pð

:DUHQDXVJDQJ
���Pð

%LOG������ %ORFNOD\RXW��,GHDOOD\RXW�

(UVWHOOHQ�YRQ�6WUXNWXUYDULDQWHQ

'LH� LGHDOH�$QRUGQXQJ�GHU�)XQNWLRQVHLQKHLWHQ� LP�%ORFNOD\RXW�PX��PLW�GHQ�JHJHEH�

QHQ�EDXOLFKHQ�5DQGEHGLQJXQJHQ�DEJHVWLPPW�ZHUGHQ��'D]X� LVW� IHVW]XOHJHQ��ZLH�GLH

)XQNWLRQVHLQKHLWHQ�DXI�GLH�*HElXGH�XQG�LQ�GHQ�*HElXGHQ�YHUWHLOW�ZHUGHQ�VROOHQ��(LQ

EHVRQGHUHV� $XJHQPHUN� EHL� GLHVHP� 3ODQXQJVVFKULWW� OLHJW� DXI� GHU� %HU�FNVLFKWLJXQJ

YRQ�(UZHLWHUXQJVP|JOLFKNHLWHQ�GHU�HLQ]HOQHQ�%HUHLFKH��(V�EHVWHKW�VRQVW�GLH�*HIDKU�

GD�� GHU� RSWLPLHUWH� 0DWHULDOIOX�� GHU� GXUFKJHI�KUWHQ� 3ODQXQJ� EHL� (UZHLWHUXQJHQ� ]X

HUKHEOLFKHQ�0DWHULDOIOX�SUREOHPHQ� I�KUW�� 'DV� (UVWHOOHQ� YRQ� %ORFNOD\RXWV� JHVFKLHKW

DXVVFKOLH�OLFK�DXI�GHU�%DVLV�YRQ�7UDQVSRUWPHQJHQ��%HL�GHU�$QSDVVXQJ�GHU�%ORFNOD\�

RXWV�P�VVHQ�MHGRFK�QRFK�ZHLWHUH�.ULWHULHQ�ZLH
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�� DUEHLWVEHGLQJWHU�.RQWDNW�

�� $UEHLWVVWHXHUXQJ�

�� RUJDQLVDWRULVFKH�=XVDPPHQJHK|ULJNHLW�

�� 8PZHOWEHHLQIOXVVXQJ�XVZ�

EHU�FNVLFKWLJW� ZHUGHQ�� GLH� GLH� XUVSU�QJOLFKH�$QRUGQXQJ� GHU� )XQNWLRQVHLQKHLWHQ� HU�

KHEOLFK�YHUlQGHUQ�N|QQHQ��'DV�(UJHEQLV�GHU�$QSDVVXQJ�GHU�%ORFNOD\RXWV�DQ�EHVWH�

KHQGH�5DQGEHGLQJXQJHQ� EHVWHKW� DXV� HLQHU�5HLKH� YRQ�6WUXNWXUYDULDQWHQ� I�U� GLH� ]X

O|VHQGH�3ODQXQJVDXIJDEH�

�������� 6\VWHPSODQXQJ

,P�5DKPHQ�GHU�6\VWHPSODQXQJ�ZHUGHQ�I�U�GLH�HLQ]HOQHQ�$UEHLWVVFKULWWH�XQG�0DWHUL�

DOIOX�RSHUDWLRQHQ� GHU� HQWZLFNHOWHQ� 6WUXNWXUYDULDQWHQ� TXDOLWDWLY� JHHLJQHWH� 0DWHULDO�

IOX�PLWWHO�DXVJHZlKOW��'D�EHL�GLHVHU�$XVZDKO�XQG�=XRUGQXQJ�HLQ]HOQH�9RUJlQJH�]X�

VDPPHQJHID�W� RGHU� DXIJHWHLOW� ZHUGHQ� N|QQHQ�� HUJHEHQ� VLFK� I�U� MHGH� JHZRQQHQH

6WUXNWXUYDULDQWH� GHU� YRUKHUJHKHQGHQ� 3ODQXQJVVWXIH� ZLHGHUXP� HLQH� 5HLKH� YRQ� 6\�

VWHPYDULDQWHQ��DOVR� WHFKQLVFKH�/|VXQJHQ��1DFK�GHU�'LPHQVLRQLHUXQJ�XQG�hEHUSU��

IXQJ�GHU� WHFKQLVFKHQ�9DULDQWHQ� ILQGHW�GHUHQ�%HZHUWXQJ�VWDWW��$XI�GLHVHU�*UXQGODJH

NDQQ�DQVFKOLH�HQG�HQWVFKLHGHQ�ZHUGHQ��ZHOFKH�6\VWHPYDULDQWH� LQ�GHU� QDFKIROJHQ�

GHQ�)HLQSODQXQJ�XQG�5HDOLVLHUXQJ�YHUZLUNOLFKW�ZHUGHQ�VROO�

$XVZDKO�TXDOLWDWLY�JHHLJQHWHU�0DWHULDOIOX�PLWWHO

)�U�GLH�$XVZDKO�JHHLJQHWHU�7UDQVSRUW��XQG�/DJHUPLWWHO�P�VVHQ�]XQlFKVW�GLH�0HUN�

PDOH�GHU�HLQ]HOQHQ�9RUJlQJH�LQ�GHU�3UR]H�NHWWH�XQG�GDPLW�GLH�$QIRUGHUXQJHQ�DQ�GLH

0DWHULDOIOX�PLWWHO� IHVWJHOHJW�ZHUGHQ�>.HW�����)LV���@��=X�GLHVHQ�0HUNPDOHQ�JHK|UHQ

]�%�

�� GLH�JHRPHWULVFKHQ��SK\VLNDOLVFKHQ�XQG�FKHPLVFKHQ�(LJHQVFKDIWHQ�GHV�*XWHV�

�� GLH� (LJHQVFKDIWHQ� YRQ� 7UDQVSRUWZHJ� XQG� /DJHUUDXP� �GD]X� ]lKOHQ� EDXVHLWLJH

%HGLQJXQJHQ��8PJHEXQJVHLQIO�VVH��/lQJH��1HLJXQJ�XQG�$UEHLWVEHUHLFK��XQG

�� GLH� (LJHQVFKDIWHQ� GHV� 7UDQVSRUW�� XQG� /DJHUSUR]HVVHV� �]�%��0HQJHQGXUFKVDW]�

7UDQVSRUWOHLVWXQJ��=XVDW]IXQNWLRQHQ��$XWRPDWLVLHUXQJVVWXIH��
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'LH�0HUNPDOH�XQG�$QIRUGHUXQJHQ�GHU�0DWHULDOIOX�RSHUDWLRQHQ�N|QQHQ�PLW�+LOIH�YRQ

&KHFNOLVWHQ�HUKREHQ�>%lX�����9',�������9',�����@�XQG�LQ�/DVWHQKHIWHQ�]XVDPPHQ�

JHID�W�ZHUGHQ�>9',�����@�

8P�DOOH�]XU�(UI�OOXQJ�HLQHU�EHVWLPPWHQ�0DWHULDOIOX�DXIJDEH�VLQQYROOHQ�0DWHULDOIOX��

PLWWHO�DXVZlKOHQ�XQG��EHUSU�IHQ�]X�N|QQHQ��EHVWHKW�GLH�0|JOLFKNHLW��7UDQVSRUW��XQG

/DJHUPLWWHO�EHUVLFKWHQ�LQ�)RUP�PRUSKRORJLVFKHU�.lVWHQ�]X�YHUZHQGHQ�>'�F�����-�Q�

��@��'LHVH�hEHUVLFKWHQ�JOLHGHUQ�GLH�0DWHULDOIOX�PLWWHO�PHLVW�QDFK�GHU�$UW� LKUHU�.RQ�

VWUXNWLRQ� XQG� (LQVDW]ZHLVH� XQG� JHEHQ� LKUH� (LJQXQJ� I�U� EHVWLPPWH� 7UDQVSRUW�� XQG

/DJHUDXIJDEHQ�JHPl��RELJHU�0HUNPDOH�DQ��%LOG�������

/DJHUXQJ

%RGHQODJHUXQJ�LP
%ORFN

(LQIDKUUHJDO

'XUFKODXIUHJDO

+RFKUHJDO

%HGLHQXQJ 5HJDOEHGLHQ�
JHUlW

+RFKUHJDO�
VWDSOHU

*DEHOVWDSOHU +lQJHNUDQ

JHHLJQHW EHGLQJW�JHHLJQHW QLFKW�JHHLJQHW

%LOG������ 0RUSKRORJLVFKHU�.DVWHQ�]XU�$XVZDKO�YRQ�0DWHULDOIOX�PLWWHOQ

1HEHQ�VLQQYROOHQ�7UDQVSRUW��XQG�/DJHUPLWWHOQ�LVW�]XU�(UI�OOXQJ�GHU�GHILQLHUWHQ�0DWHUL�

DOIOX�DXIJDEHQ� DXFK� GHU�(LQVDW]� JHHLJQHWHU�� IXQNWLRQVJHUHFKWHU� 7UDQVSRUWKLOIVPLWWHO

HUIRUGHUOLFK��%HL�LKUHU�$XVZDKO�VSLHOW�GLH�JHZ�QVFKWH�$Q]DKO�GHU�]X�HLQHU�7UDQVSRUW�

HLQKHLW�]XVDPPHQ]XIDVVHQGHQ�7UDQVSRUWVW�FNH�HLQH�JUR�H�5ROOH��1DFKIROJHQG�VLQG

ZHLWHUH� ZLFKWLJH� *UXQGVlW]H� I�U� GLH� $XVZDKO� YRQ� 7UDQVSRUWKLOIVPLWWHOQ� DXIJHI�KUW

>.HW�����.RH���@�

�� 8P�8PSDFNHQ� ]X� YHUPHLGHQ�� VROOWH� GLH� )HUWLJXQJVHLQKHLW�  � 7UDQVSRUWHLQKHLW�  

/DJHUHLQKHLW� �9HUSDFNXQJV��XQG�9HUVDQGHLQKHLW�JHZlKOW�ZHUGHQ�
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��

�� 1DFK�0|JOLFKNHLW�VROOWHQ�VWDQGDUGLVLHUWH�7UDQVSRUWKLOIVPLWWHO�YHUZHQGHW�ZHUGHQ�

�� 'LH�$Q]DKO�XQWHUVFKLHGOLFKHU�7UDQVSRUWKLOIVPLWWHO�VROOWH�DXI�GDV�HUIRUGHUOLFKH�0L�

QLPXP�EHJUHQ]W�ZHUGHQ�

'DV�(UJHEQLV�GLHVHV�3ODQXQJVVFKULWWHV�EHVWHKW�DXV�HLQHU�5HLKH�YRQ�6\VWHPYDULDQ�

WHQ��GLH� WHFKQLVFKH�/|VXQJHQ�GHU� LQ�GHU�$XIJDEHQVWHOOXQJ�GHILQLHUWHQ�3ODQXQJVDXI�

JDEH�GDUVWHOOHQ�

'LPHQVLRQLHUXQJ�GHU�0DWHULDOIOX�V\VWHPH�XQG�hEHUSU�IXQJ�GHU�6\VWHPYDULDQ�

WHQ

%HL�GHU�'LPHQVLRQLHUXQJ�GHU�6\VWHPYDULDQWHQ�ZHUGHQ�GLH�%HVFKUHLEXQJVJU|�HQ�GHU

0DWHULDOIOX�V\VWHPH�TXDQWLWDWLY�IHVWJHOHJW��'DEHL�VLQG�]HLWXQDEKlQJLJH�*U|�HQ��]�%�

JHRPHWULVFKH�$EPHVVXQJHQ��XQG�]HLWDEKlQJLJH�*U|�HQ��]�%��*HVFKZLQGLJNHLWHQ��]X

XQWHUVFKHLGHQ��=XU�)HVWOHJXQJ�GHU�]HLWXQDEKlQJLJHQ�*U|�HQ�VLQG�YRU�DOOHP�GLH�(L�

JHQVFKDIWHQ� GHU� *�WHU� XQG� GHU� EDXOLFKHQ� *HJHEHQKHLWHQ� ]X� EHU�FNVLFKWLJHQ�� 'LH

'LPHQVLRQLHUXQJ�GHU�]HLWDEKlQJLJHQ�*U|�HQ�ZLUG�DXI�GHU�%DVLV�GHU� ]X� WUDQVSRUWLH�

UHQGHQ�0HQJHQ�XQG�GHU�]X��EHUEU�FNHQGHQ�(QWIHUQXQJHQ�YRUJHQRPPHQ��GLH�LQ�GHU

7UDQVSRUW��XQG�(QWIHUQXQJVPDWUL[�GRNXPHQWLHUW�VLQG��6ROOHQ�GLH�HLQJHVHW]WHQ�0DWHUL�

DOIOX�V\VWHPH�GDU�EHU�KLQDXV�G\QDPLVFK�DXVJHOHJW�ZHUGHQ��VR�P�VVHQ�DXFK�GLH�I�U

GLH� 7UDQVSRUW�� XQG� /DJHUV\VWHPH� HLQJHVHW]WHQ� 6WHXHUXQJVVWUDWHJLHQ� EHU�FNVLFKWLJW

ZHUGHQ�

'LH� 7UDQVSRUWPDWUL[�ZLUG� EHUHLWV� ]XU�2SWLPLHUXQJ� GHU�$QRUGQXQJ� GHU� )XQNWLRQVHLQ�

KHLWHQ� EHQXW]W�� 1DFK� GHU� )HVWOHJXQJ� GHU� 7UDQVSRUWKLOIVPLWWHO� XQG� GDPLW� GHU� 7UDQV�

SRUWHLQKHLWHQ� ODVVHQ� VLFK� LQ� GLHVHP� 3ODQXQJVVFKULWW� DXV� GHQ� LQ� LKU� HQWKDOWHQHQ

7UDQVSRUWPHQJHQ�MH�QDFK�7UDQVSRUWPLWWHO�GLH�$Q]DKO�GHU�7UDQVSRUWH�EHUHFKQHQ�

'LH� (QWIHUQXQJVPDWUL[� Ol�W� VLFK� I�U� MHGH� LP� 5DKPHQ� GHU� 6WUXNWXUSODQXQJ� HUVWHOOWH

6WUXNWXUYDULDQWH� DOV� 'LVWDQ]� ]ZLVFKHQ� GHQ� HLQ]HOQHQ� )XQNWLRQVHLQKHLWHQ� DXIVWHOOHQ�

6LH�LVW�PLW�GHQ�UHDOHQ�7UDQVSRUWZHJHQ�GHU�HLQ]HOQHQ�6\VWHPYDULDQWHQ�]X�GHWDLOOLHUHQ�

GD� ]�%�� HLQ� IOXUIUHLHV�7UDQVSRUWV\VWHP�GDV�7UDQVSRUWJXW� DXI� DQGHUHQ�:HJHQ� WUDQV�

SRUWLHUW�DOV�HLQ�IOXUJHEXQGHQHV�6\VWHP��GDV�LP�9HUODXI�GHV�7UDQVSRUWZHJHV�ZHVHQW�

OLFK�JU|�HUHQ�(LQVFKUlQNXQJHQ�XQWHUOLHJW�
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'LH�'LPHQVLRQLHUXQJ� GHU� HLQJHVHW]WHQ�7UDQVSRUW�� XQG� /DJHUV\VWHPH�KlQJW� EHL� GHU

G\QDPLVFKHQ�$XVOHJXQJ�DXFK�JDQ]�HQWVFKHLGHQG�YRQ�GHQ�YHUZHQGHWHQ�6WHXHUXQJV�

VWUDWHJLHQ�DE��6R�NDQQ�GLH�6WHXHUXQJ�HLQHV�/DJHUV�QDFK�GHP�3ULQ]LS� Ä)LUVW� ,Q�)LUVW

2XW³� �),)2�� MH� QDFK� /DJHUW\S� ]XVlW]OLFKH� 8PODJHUXQJVYRUJlQJH� HUIRUGHUQ�� GLH� EHL

GHU� 'LPHQVLRQLHUXQJ� GHV� /DJHUEHGLHQJHUlWHV� EHU�FNVLFKWLJW� ZHUGHQ�P�VVHQ�� (LQH

)HVWOHJXQJ� GHU� 6WHXHUXQJVVWUDWHJLHQ� LVW� GHVKDOE� HLQ� ZHVHQWOLFKHU� %HVWDQGWHLO� GHU

G\QDPLVFKHQ�'LPHQVLRQLHUXQJ�YRQ�0DWHULDOIOX�V\VWHPHQ�

-H�QDFK�.RPSOH[LWlW�GHU�3ODQXQJVDXIJDEH�XQG�QDFK�JHIRUGHUWHU�*HQDXLJNHLW�GHU�'L�

PHQVLRQLHUXQJ� N|QQHQ� GLH� ]HLWDEKlQJLJHQ� *U|�HQ� HLQHV� 0DWHULDOIOX�V\VWHPV� PLW

YHUVFKLHGHQHQ�0HWKRGHQ� EHVWLPPW� ZHUGHQ�� GLH� HLQHQ� UHFKW� XQWHUVFKLHGOLFKHQ� $XI�

ZDQG�]XU�0RGHOOELOGXQJ�XQG�$QDO\VH�HUIRUGHUOLFK�PDFKHQ��%LOG�������

*HQDXLJNHLW�GHU
(UJHEQLVVH

$XIZDQG

$QDO\WLVFKH
%HUHFKQXQJ�PLW

'XUFKVFKQLWWVZHUWHQ

(UHLJQLVRULHQWLHUWH
QXPHULVFKH
6LPXODWLRQ

$QDO\WLVFKH
%HUHFKQXQJ�XQWHU
%HU�FNVLFKWLJXQJ

VWRFKDVWLVFKHU�(LQIO�VVH

%LOG������ 0HWKRGHQ�]XU�$XVOHJXQJ�YRQ�0DWHULDOIOX�V\VWHPHQ�LQ�$QOHKQXQJ�DQ

>$UQ���@
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�� 'HU�JHULQJVWH�$XIZDQG�]XU�'LPHQVLRQLHUXQJ�YRQ�0DWHULDOIOX�V\VWHPHQ�HQWVWHKW

GXUFK� GLH� DQDO\WLVFKH� %HUHFKQXQJ� GHU� ]HLWDEKlQJLJHQ� *U|�HQ� PLW� 'XUFK�

VFKQLWWVZHUWHQ��$XI�%DVLV�GHU�7UDQVSRUW��XQG�(QWIHUQXQJVPDWUL[�ZHUGHQ�PLW�+LOIH

HLQIDFKHU�*OHLFKXQJHQ�GLH�HUIRUGHUOLFKHQ�/HLVWXQJVGDWHQ�XQG�GLH�$Q]DKO�GHU�HLQ�

]HOQHQ�7UDQVSRUWPLWWHO�EHUHFKQHW�>)LV�����.RH���@��'D�GLH�7UDQVSRUWPHQJHQ��DXI

GHQHQ�GLH�%HUHFKQXQJ�EDVLHUW��MHGRFK�QXU�VWDWLVFKH�0LWWHOZHUWH�YRQ�]HLWOLFK�YDUL�

LHUHQGHQ�VWRFKDVWLVFKHQ�3UR]HVVHQ�GDUVWHOOHQ��VROOWHQ�I�U�DOOH�ZLFKWLJHQ�XQG�NULWL�

VFKHQ� %HWULHEV]XVWlQGH� 7UDQVSRUWPDWUL]HQ� DXIJHVWHOOW� XQG� GLH� HQWVSUHFKHQGHQ

'LPHQVLRQLHUXQJVEHUHFKQXQJHQ�GXUFKJHI�KUW�ZHUGHQ� >$UQ���@��'DV�9HUZHQGHQ

YRQ�'XUFKVFKQLWWVZHUWHQ�LVW�VRPLW�QXU�I�U�HLQH�*UREGLPHQVLRQLHUXQJ�JHHLJQHW�

�� 'LH�DQDO\WLVFKH�%HUHFKQXQJ�XQWHU�%HU�FNVLFKWLJXQJ�VWRFKDVWLVFKHU�(LQIO�VVH� LVW

HLQH�0HWKRGH�]XU�'LPHQVLRQLHUXQJ�YRQ�0DWHULDOIOX�V\VWHPHQ��EHL�GHU�PLW�UHODWLY

JHULQJHP�$XIZDQG�EHUHLWV� JXWH�*HQDXLJNHLWHQ�HU]LHOW�ZHUGHQ� N|QQHQ��0LW�+LOIH

HLQIDFKHU� PDWKHPDWLVFKHU� 9HUWHLOXQJVIXQNWLRQHQ� Ol�W� VLFK� KLHU� HLQH� SUD[LVQDKH

%HVFKUHLEXQJ� GHU� EHWULHEOLFKHQ� 'XUFKVlW]H� HUUHLFKHQ� >$UQ���@�� 'DU�EHU� KLQDXV

N|QQHQ�PLW�DQDO\WLVFKHQ�$QVlW]HQ�GHU�:DUWHVFKODQJHQWKHRULH�GLH�)�OOVWlQGH�GHU

6\VWHPZDUWHUlXPH� LP� HLQJHVFKZXQJHQHQ�=XVWDQG� DEJHVFKlW]W� ZHUGHQ�� 'DPLW

ODVVHQ� VLFK�3XIIHU�� 6SHLFKHU�� 6WDXVWUHFNHQ� XQG� /DJHU� DXVOHJHQ�� 1HEHQ�$UQROG

>$UQ���@� VWHOOW� DXFK� *UR�HVFKDOODX� >*UR���@� GLH� DQDO\WLVFKH� %HKDQGOXQJ� GHU

*UXQGHOHPHQWH� YRQ�0DWHULDOIOX�V\VWHPHQ� XQWHU� %HDFKWXQJ� VWRFKDVWLVFKHU� (LQ�

IO�VVH�XQG�GLH�:DUWHVFKODQJHQWKHRULH�DXVI�KUOLFK�GDU�

�� 'LH�HUHLJQLVRULHQWLHUWH�QXPHULVFKH�6LPXODWLRQ�ELHWHW�VLFK�EHL�GHU�'LPHQVLRQLHUXQJ

NRPSOH[HU� 0DWHULDOIOX�V\VWHPH� DQ�� I�U� GLH� NHLQH� RGHU� QXU� VHKU� XPIDQJUHLFKH

DQDO\WLVFKH� %HUHFKQXQJVYHUIDKUHQ� ]XU� 9HUI�JXQJ� VWHKHQ� >$UQ���@�� RGHU� ZHQQ

]HLWNULWLVFKH�3UR]HVVH�EHU�FNVLFKWLJW�ZHUGHQ�P�VVHQ�>*UR���@�� ,P�9RUIHOG� LVW� MH�

GRFK� HLQH� DQDO\WLVFKH� *UREDEVFKlW]XQJ� QRWZHQGLJ�� XP� ]XP� HLQHQ� ]X� UHDOLVWL�

VFKHQ�$XVJDQJVZHUWHQ� ]X�JHODQJHQ�XQG� ]XP�DQGHUHQ� ]X�ZLVVHQ��PLW�ZHOFKHQ

(UJHEQLVVHQ� ]X� UHFKQHQ� LVW� >9',� ����E@�� 8QWHU� UHODWLY� JUR�HP�=HLWDXIZDQG� I�U

GLH�0RGHOOLHUXQJ�XQG�$QDO\VH�OLHIHUW�GLH�6LPXODWLRQ�VHKU�JHQDXH�(UJHEQLVVH�YRQ

G\QDPLVFKHQ�9RUJlQJHQ�GHV�6\VWHPV��'LH�6LPXODWLRQ�NDQQ�JHZLVVHUPD�HQ�DOV

ÄPDWKHPDWLVFKHV� ([SHULPHQW³� EH]HLFKQHW� ZHUGHQ�� EHL� GHP� GLH� =XVWDQGVlQGH�

UXQJHQ� QXPHULVFK� VFKULWWZHLVH� LP�5HFKQHU� DEJHDUEHLWHW� ZHUGHQ� >$UQ���@�� (LQH

hEHUVLFKW��EHU�GLH�ZLFKWLJVWHQ�*HVLFKWVSXQNWH�EHL�GHU�6LPXODWLRQ�YRQ�/RJLVWLN��

0DWHULDOIOX���XQG�3URGXNWLRQVV\VWHPHQ�ELHWHW�GLH�9',�5LFKWOLQLH������PLW�GHQ�GD�

]XJHK|UHQGHQ�%OlWWHUQ���ELV���>9',�����D�ELV�9',�����I@�
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'LH�hEHUSU�IXQJ�GHU�6\VWHPYDULDQWHQ�HQWVSULFKW�HLQHP�)XQNWLRQVQDFKZHLV��GHU�VHKU

VWDUN� YRQ� GHU� YRUDQJHJDQJHQHQ�'LPHQVLRQLHUXQJ� GHU�0DWHULDOIOX�V\VWHPH� DEKlQJW

>-�Q���@��%HVRQGHUV�NRPSOH[H�6\VWHPH��GLH�HLQH�JU|�HUH�,QYHVWLWLRQ�HUIRUGHUQ��VROO�

WHQ�LQ�GHU�3ODQXQJVSKDVH�PLW�+LOIH�GHU�6LPXODWLRQ��EHUSU�IW�ZHUGHQ��XP�GDV�G\QDPL�

VFKH�9HUKDOWHQ� XQG� GDPLW� GLH� )XQNWLRQVZHLVH� NHQQHQ]XOHUQHQ� XQG� JHJHEHQHQIDOOV

NRUULJLHUHQG�HLQJUHLIHQ�]X�N|QQHQ�

(UVWHOOHQ�YRQ�*UREOD\RXWV

$XIEDXHQG�DXI�GHQ�EHUHLWV�HUDUEHLWHWHQ�6WUXNWXUYDULDQWHQ�ZHUGHQ�YRQ�GHQ�VLQQYROOHQ

XQG� IXQNWLRQVIlKLJHQ� 6\VWHPYDULDQWHQ� GHU� $XVZDKO�� XQG� 'LPHQVLRQLHUXQJVSKDVH

*UREOD\RXWV�HUVWHOOW��%LOG��������'LHVH�EHU�FNVLFKWLJHQ�GLH�NRQ]HSWEHVWLPPHQGHQ�XQG

LQYHVWLWLRQVEHHLQIOXVVHQGHQ�$VSHNWH�VRZRKO�DXV�GHU�6LFKW�GHU�EHWULHEOLFKHQ�1XW]XQJ

XQG�$XVU�VWXQJ�DOV�DXFK�KLQVLFKWOLFK�GHU�EDXWHFKQLVFKHQ�*HVWDOWXQJ��YHU]LFKWHQ� MH�

GRFK�DXI�EHWULHEOLFKH�XQG�EDXWHFKQLVFKH�'HWDLOV�>$JJ���@��6R�HQWKDOWHQ�GLH�*UREOD\�

RXWV�]�%�

�� *HElXGHJUXQGULVVH�XQG��DEPHVVXQJHQ�

�� /DJH�XQG�*U|�H�YRQ�$EWHLOXQJHQ��ZLFKWLJHQ�$QODJHQ�RGHU�0DVFKLQHQJUXSSHQ�

�� /DJH�YRQ�7�UHQ��7RUHQ�XQG�+DXSWWUDQVSRUWZHJHQ�XQG

�� SULQ]LSLHOOH�'DUVWHOOXQJHQ�GHU�HLQJHVHW]WHQ�7UDQVSRUW��XQG�/DJHUV\VWHPH�

%LOG������ *UREOD\RXW�HLQHV�+RFKUHJDOODJHUV
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%HZHUWXQJ�GHU�6\VWHPYDULDQWHQ�XQG�6\VWHPHQWVFKHLGXQJ

,P� DEVFKOLH�HQGHQ� 6FKULWW� GHU� 6\VWHPSODQXQJ� ZHUGHQ� GLH� JHHLJQHWHQ� XQG� IXQNWL�

RQVIlKLJHQ�9DULDQWHQ� HLQHU�%HZHUWXQJ� XQWHU]RJHQ��$Q� GLHVHU� 6WHOOH� GDUI� QLFKW� YHU�

JHVVHQ� ZHUGHQ�� GHQ� GXUFK� NXU]IULVWLJH� XQG� QLFKW� LQYHVWLWLRQVLQWHQVLYH� 0D�QDKPHQ

YHUEHVVHUWHQ� ,VW�=XVWDQG�DOV�ZHLWHUH�3ODQXQJVYDULDQWH� LQ� GLH�%HZHUWXQJ�PLW� DXI]X�

QHKPHQ��$OV�%HZHUWXQJVJUXQGODJH�GLHQHQ�GLH�:LUWVFKDIWOLFKNHLW�VRZLH�ZHLWHUH�TXDQ�

WLWDWLYH��/HLVWXQJVGDWHQ��9HUI�JEDUNHLW�XVZ���XQG�TXDOLWDWLYH��6LFKHUKHLW��(UZHLWHUEDU�

NHLW�XVZ���.ULWHULHQ�

8P� GLH� %HZHUWXQJ�P|JOLFKVW� REMHNWLY� ]X� KDOWHQ��PX�� VLH�PHWKRGLVFK� GXUFKJHI�KUW

ZHUGHQ�� %HVRQGHUV� TXDOLWDWLYH� .ULWHULHQ� XQWHUOLHJHQ� VXEMHNWLYHQ� %HXUWHLOXQJHQ�� GLH

ZHLWHVWJHKHQG�]X�REMHNWLYLHUHQ�VLQG��=X�GHQ�KLHUI�U�HLQJHVHW]WHQ�%HZHUWXQJVPHWKR�

GHQ� ]lKOHQ� ]�%�� GLH�1XW]ZHUWDQDO\VH� XQG� GLH� ]ZHLVWXILJH� 3XQNWEHZHUWXQJ�� ZHLO� VLH

]XYHUOlVVLJ� XQG� VFKQHOO� VRZLH� OHLFKW� YHUVWlQGOLFK� VLQG�� (LQH� DXVI�KUOLFKH� %HVFKUHL�

EXQJ�GHU�1XW]ZHUWDQDO\VH�ILQGHW�VLFK�]�%��EHL�$UQROG�>$UQ���@��GLH�]ZHLVWXILJH�3XQNW�

EHZHUWXQJ�ZLUG�YRQ�0DUWLQ�>0DUW���@�HUNOlUW�

(LQH�ZLFKWLJH�%HZHUWXQJVJUXQGODJH�EHL�GHU�(QWVFKHLGXQJ�I�U�HLQH�3ODQXQJVYDULDQWH

LVW� GHU�1DFKZHLV� LKUHU�:LUWVFKDIWOLFKNHLW�� 'DI�U� VWHKHQ� YHUVFKLHGHQH�9HUIDKUHQ� GHU

:LUWVFKDIWOLFKNHLWVUHFKQXQJ�]XU�9HUI�JXQJ��GLH�LQ�%LOG������GDUJHVWHOOW�VLQG�

1DFK�)LVFKHU� >)LV���@� HUIRUGHUQ� GLH� VWDWLVFKHQ�5HFKHQYHUIDKUHQ� QXU� ZHQLJH�%DVLV�

GDWHQ�XQG�VLQG�VHKU�HLQIDFK�DQ]XZHQGHQ��'HVKDOE�VLQG�VLH�JHHLJQHW��ZHQQ

�� NXU]IULVWLJH��JUREH�$XVVDJHQ�JHIRUGHUW�ZHUGHQ�

�� GDV�,QYHVWLWLRQVREMHNW�QXU�JHULQJH�VWUDWHJLVFKH�XQG�PRQHWlUH�%HGHXWXQJ�KDW�

�� WHFKQLVFK�XQG�IXQNWLRQDO�HWZD�JOHLFKZHUWLJH�$OWHUQDWLYHQ�]X�YHUJOHLFKHQ�VLQG�RGHU

�� JHQHUHOO�VHKU�XQVLFKHUH�$XVJDQJVZHUWH�XQG�5DQGEHGLQJXQJHQ�YRUOLHJHQ�

'HU�JU|�WH�1DFKWHLO�GHU�VWDWLVFKHQ�5HFKHQYHUIDKUHQ�LVW�GDULQ�]X�VHKHQ��GD��GLH�DQ�

JHQRPPHQHQ�3UlPLVVHQ�ZlKUHQG�GHU�1XW]XQJVGDXHU� QLFKW� YHUlQGHUW�ZHUGHQ� N|Q�

QHQ��G�K��GLH�=DKOXQJHQ�ZHUGHQ�QLFKW�DXI��RGHU�DEJH]LQVW��'DPLW�ZLUG�GHU�(LQIOX��GHU

=HLW� LQ�GHU�5HFKQXQJ�QLFKW�EHU�FNVLFKWLJW��'LH�G\QDPLVFKHQ�5HFKHQYHUIDKUHQ�HUIRU�

GHUQ�LP�9HUJOHLFK�]X�GHQ�VWDWLVFKHQ�HLQH�JU|�HUH�0HQJH�DQ�%DVLVGDWHQ�XQG�WHLOZHLVH
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HLQH�NRPSOL]LHUWHUH�%HUHFKQXQJ��%HL�JHVLFKHUWHQ�$XVJDQJVGDWHQ�OLHIHUQ�VLH�GXUFK�GLH

(LQEH]LHKXQJ� YRQ� =LQVHV]LQVHQ� MHGRFK� DXFK� DXVVDJHIlKLJHUH� (UJHEQLVVH� >9',

����@��(LQH�ZHLWHUI�KUHQGH�%HVFKUHLEXQJ�GHU�5HFKHQYHUIDKUHQ�ILQGHW�VLFK�EHL�$UQROG

>$UQ���@��)LVFKHU�>)LV���@�XQG�GHU�9',�5LFKWOLQLH������>9',�����@�

(LQGLPHQVLRQDOH�GHWHUPLQLVWLVFKH
,QYHVWLWLRQVUHFKHQYHUIDKUHQ

'\QDPLVFKH�9HUIDKUHQ6WDWLVFKH�9HUIDKUHQ

$PRUWLVDWLRQV�
UHFKQXQJ

5HQWDELOLWlWV�
UHFKQXQJ

*HZLQQYHUJOHLFKV�
UHFKQXQJ

.RVWHQYHUJOHLFKV�
UHFKQXQJ

$PRUWLVDWLRQV�
UHFKQXQJ

$QQXLWlWHQ�
YHUIDKUHQ

,QWHUQH
=LQVIX�PHWKRGH

.DSLWDOZHUW

%LOG������ ,QYHVWLWLRQVUHFKHQYHUIDKUHQ�]XU�0DWHULDOIOX�SODQXQJ�LQ�$QOHKQXQJ�DQ

>9',�����@

8P� GLH� YHUVFKLHGHQHQ� 6\VWHPYDULDQWHQ� PLW� 0HWKRGHQ� GHU� :LUWVFKDIWOLFKNHLWVUHFK�

QXQJ�EHZHUWHQ�]X�N|QQHQ��P�VVHQ�MHGRFK�]XQlFKVW�GLH�MHZHLOLJHQ�0DWHULDOIOX�NRVWHQ

EHVWLPPW� ZHUGHQ�� 'D]X� VWHKHQ� XQWHUVFKLHGOLFKH� $QVlW]H� GHU� .RVWHQHUIDVVXQJ�

�DQDO\VH�XQG��]XUHFKQXQJ�]XU�9HUI�JXQJ��'HU�IDNWRUNRVWHQRULHQWLHUWH�$QVDW]�EDVLHUW

GDEHL�DXI�GHQ�(LQVDW]IDNWRUHQ� �0DWHULDO��3HUVRQDO��.DSLWDO�VRZLH�6DFK��XQG�'LHQVW�

OHLVWXQJHQ��� GHU� SUR]H�NRVWHQRULHQWLHUWH� $QVDW]� DXI� GHQ� $EOlXIHQ� �(QWZLFNHOQ�� %H�

VFKDIIHQ��3URGX]LHUHQ��9HUWUHLEHQ�HWF���GHV�0DWHULDOIOXVVHV�>9',�����@��,P�*HJHQVDW]

GD]X�VWHOOW�)LVFKHU�>)LV���@�HLQH�%HUHFKQXQJ�GHU�7UDQVSRUWNRVWHQ�YRU��GLH�GHQ�(LQIOX�

GHV�%HVFKlIWLJXQJV��XQG�GHV�0HQJHQJUDGHV�EHU�FNVLFKWLJW��:HLWHUH�%HVFKUHLEXQJHQ

]XU�.RVWHQHUPLWWOXQJ� YRQ�7UDQVSRUW�� XQG� /DJHUV\VWHPHQ� VLQG� LQ� >9',� ����@� ]X� ILQ�

GHQ�



������$EODXI�GHU�0DWHULDOIOX�SODQXQJ

��

$P� (QGH� GLHVHU� 3ODQXQJVVWXIH� ZLUG� DQKDQG� GHU� YRUJHQRPPHQHQ� %HZHUWXQJ� GLH

(QWVFKHLGXQJ� ]XU� :HLWHUSODQXQJ� XQG� 5HDOLVLHUXQJ� HLQHU� GHU� DXVJHDUEHLWHWHQ� /|�

VXQJVYDULDQWHQ�JHWURIIHQ�RGHU�GLH�3ODQXQJ�EHHQGHW��G�K��KLHU�LVW�GHU�ÄSRLQW�RI�QR�UH�

WXUQ³�GHU�3ODQXQJ�HUUHLFKW�>.HW���@�

������ )HLQSODQXQJ

,Q�GHU�)HLQSODQXQJ�ZLUG�GLH�LP�5DKPHQ�GHU�*URESODQXQJ�DXVJHZlKOWH�/|VXQJVYDUL�

DQWH�ZHLWHU�GHWDLOOLHUW��'LH�GDEHL�GXUFK]XI�KUHQGHQ�3ODQXQJVVFKULWWH�]HLJW�%LOG������

hEHUDUEHLWHQ�GHU�3ODQXQJVGDWHQ

'HWDLOOLHUHQ�GHU����%DXVWXIH

(UVWHOOHQ�GHU�$XVVFKUHLEXQJVXQWHUODJHQ

%HZHUWHQ�GHU�HLQJHKHQGHQ�$QJHERWH

$XIWUDJVHUWHLOXQJ�XQG�$XIWUDJVEHVWlWLJXQJ

)HVWOHJHQ�GHU�%DXVWXIHQ

9RUDUEHLWHQ

)HLQSODQXQJ

5HDOLVLHUXQJ

*URESODQXQJ

6WUXNWXUSODQXQJ

6\VWHPSODQXQJ

%LOG������ 7HLOSKDVHQ�GHU�)HLQSODQXQJ

,P� HUVWHQ�6FKULWW� GHU� )HLQSODQXQJ�ZHUGHQ� GLH� ELVKHULJHQ�3ODQXQJVGDWHQ� �EHUSU�IW�

HUJlQ]W�XQG�GHWDLOOLHUW��VR�GD��DXI�GLHVHU�*UXQGODJH�HLQH�:HLWHUHQWZLFNOXQJ�VWDWWILQ�

GHQ�NDQQ��1DFK�GHU�hEHUDUEHLWXQJ�GHU�3ODQXQJVGDWHQ�ZHUGHQ�MH�QDFK�1RWZHQGLJNHLW



����0DWHULDOIOX�SODQXQJ

��

XQG� )LQDQ]LHUEDUNHLW� GLH� $Q]DKO� XQG� GLH� 5HLKHQIROJH� GHU� 5HDOLVLHUXQJVVWXIHQ� EH�

VWLPPW��$QVFKOLH�HQG�ZLUG� GHU�3ODQXQJVXPIDQJ�GHU� HUVWHQ�6WXIH� MH� QDFK�*U|�H� LQ

7HLOEHUHLFKH�JHJOLHGHUW�� GLH� HLQHU� YHUIHLQHUWHQ�6WUXNWXUSODQXQJ��6\VWHPSODQXQJ� XQG

'LPHQVLRQLHUXQJ�XQWHU]RJHQ�ZHUGHQ�>*�Q�����-�Q���@��%HVRQGHUV�ZLFKWLJ�LVW�KLHUEHL

DXFK� HLQH� ZHLWHUH� 'HWDLOOLHUXQJ� EH]�JOLFK� GHU� 6WHXHUXQJ� XQG�2UJDQLVDWLRQ� GHU� JH�

SODQWHQ�0DWHULDOIOX�V\VWHPH��(LQH�ZHLWHUH�$XIJDEH� LP�5DKPHQ�GHU�)HLQSODQXQJ� LVW

GLH�(UVWHOOXQJ�GHU�$XVVFKUHLEXQJVXQWHUODJHQ�XQG�HLQH�%HZHUWXQJ�GHU�HLQJHKHQGHQ

$QJHERWH��'LH�)HLQSODQXQJ�ZLUG�GXUFK�GLH�$XIWUDJVHUWHLOXQJ�XQG�GLH�$XIWUDJVEHVWlWL�

JXQJ�DEJHVFKORVVHQ�

������ 5HDOLVLHUXQJ

%HL�GHU�5HDOLVLHUXQJ�ZHUGHQ�DOOH�JHSODQWHQ�$UEHLWHQ�XQG�0D�QDKPHQ�YRQ�GHQ�EH�

DXIWUDJWHQ�)LUPHQ�YHUDQWZRUWOLFK�GXUFKJHI�KUW��'LH�/HLWXQJ��.RRUGLQLHUXQJ�XQG�hEHU�

ZDFKXQJ� GLHVHU� 7lWLJNHLWHQ� �EHUQLPPW� HLQ� 3URMHNWOHLWHU�� $XV� GLHVHU� 7DWVDFKH� ZLUG

HUVLFKWOLFK��GD��GLH�5HDOLVLHUXQJ�GHV�3URMHNWHV�LP�HLJHQWOLFKHQ�6LQQH�NHLQH�3ODQXQJ

PHKU�GDUVWHOOW��VRQGHUQ�YRU�DOOHP�.RRUGLQLHUXQJV���hEHUZDFKXQJV��XQG�3U�IDUEHLWHQ

XPID�W�

1DFK�$EVFKOX��GHU�0RQWDJH��XQG�(LQULFKWXQJVDUEHLWHQ�ILQGHW�HLQH�$EQDKPHSU�IXQJ

I�U�DOOH�$QODJHQ�XQG�0DVFKLQHQ�VWDWW��(UVW�GDQDFK�NDQQ�GLH�hEHUJDEH�DQ�GHQ�$XI�

WUDJJHEHU�HUIROJHQ�



��

�� 5HFKQHUJHVW�W]WH�3ODQXQJVKLOIVPLWWHO

0LW� GHP� YHUVWlUNWHQ� (LQVDW]� GHU� ('9� LQ� DOOHQ� HUGHQNOLFKHQ� $QZHQGXQJVEHUHLFKHQ

QLPPW�DXFK�GLH�%HGHXWXQJ�GHU� UHFKQHUJHVW�W]WHQ�3ODQXQJVKLOIVPLWWHO� I�U�GLH�/DJHU�

XQG�0DWHULDOIOX�SODQXQJ�VWHWLJ�]X��+HXW]XWDJH�VWHKHQ�HLQH�9LHO]DKO�YRQ�6RIWZDUHSUR�

JUDPPHQ� ]XU� 8QWHUVW�W]XQJ� GHU� XQWHUVFKLHGOLFKHQ� 3ODQXQJVWlWLJNHLWHQ� ]XU� 9HUI��

JXQJ��'LH�ZLFKWLJVWHQ�VLQG

�� &$'�6\VWHPH�]XU�JUDSKLVFKHQ�*HVWDOWXQJ�GHU�3ODQXQJVREMHNWH�XQG�]XU�/D\RXW�

RSWLPLHUXQJ�

�� %HUHFKQXQJVSURJUDPPH�]XU�9HUDUEHLWXQJ�QXPHULVFKHU�'DWHQ�EHL�GHU�$XVOHJXQJ

YRQ�0DWHULDOIOX�V\VWHPHQ�

�� 'DWHQEDQNV\VWHPH� ]XU� (UVWHOOXQJ� XQG� 3IOHJH� JHHLJQHWHU� 'DWHQEDVHQ� DOV

*UXQGODJH�I�U�GHQ�3ODQXQJVSUR]H��XQG

�� 6LPXODWLRQVV\VWHPH�]XU�hEHUSU�IXQJ�GHV�G\QDPLVFKHQ�9HUKDOWHQV�GHU�0DWHULDO�

IOX�V\VWHPH�

=XVlW]OLFK�ZHUGHQ�QRFK�ZHLWHUH��PHLVW� I�U�SODQHULVFKH�1HEHQWlWLJNHLWHQ�YHUZHQGHWH

6RIWZDUHSURJUDPPH�HLQJHVHW]W��ZLH�]�%�

�� 7H[WYHUDUEHLWXQJVV\VWHPH�]XP�(UVWHOOHQ� YRQ�%HULFKWHQ�XQG�$XVVFKUHLEXQJVXQ�

WHUODJHQ�

�� *UDSKLN�� XQG�3UlVHQWDWLRQVV\VWHPH� ]XU�8PVHW]XQJ� GHU�PHLVW� QXPHULVFKHQ� ,Q�

IRUPDWLRQHQ�LQ�%LOGHU�XQG�3UlVHQWDWLRQVJUDILNHQ�

�� 7DEHOOHQNDONXODWLRQVV\VWHPH�]XU�$XIEHUHLWXQJ�GHU�'DWHQ�I�U�GLH�3ODQXQJ�XQG

�� ([SHUWHQV\VWHPH�]XU�8QWHUVW�W]XQJ�GHV�3ODQHUV�EHL�GHU�/D\RXW��XQG�6\VWHPSOD�

QXQJ�

1HEHQ�GHQ�YRUJHQDQQWHQ�(LQ]HOV\VWHPHQ�H[LVWLHUHQ�DXFK�SODQXQJVVSH]LILVFKH�3UR�

JUDPPH��GLH�PHLVW�PHKUHUH�GHU�REHQ�JHQDQQWHQ�+LOIVPLWWHO�]X�HLQHP�*HVDPWV\VWHP

LQWHJULHUHQ�



����5HFKQHUJHVW�W]WH�3ODQXQJVKLOIVPLWWHO

��

���� &$'�6\VWHPH

&$'�6\VWHPH� �&RPSXWHU� $LGHG� 'HVLJQ�  � UHFKQHUXQWHUVW�W]WHV� .RQVWUXLHUHQ�� HQW�

VWDQGHQ�$QIDQJ�GHU���HU�-DKUH�DP�0�,�7��LQ�&DPEULGJH��86$��>:LH���@��6LH�ZHUGHQ

KDXSWVlFKOLFK�]XU�3URGXNWHQWZLFNOXQJ�XQG�.RQVWUXNWLRQ�HLQJHVHW]W�XQG�VLQG�LQ�GLHVHQ

%HUHLFKHQ� VFKRQ� VHLW� OlQJHUHU� =HLW� 6WDQG� GHU� 7HFKQLN�� 0LW� LKUHU� +LOIH� ODVVHQ� VLFK

=HLFKQXQJHQ�UHODWLY�VFKQHOO�HUVWHOOHQ�XQG�PLW�JHULQJHP�$XIZDQG�lQGHUQ��6LH�G�UIHQ

MHGRFK�VFKRQ�OlQJVW�QLFKW�PHKU�QXU�DOV�FRPSXWHUXQWHUVW�W]WH�=HLFKHQSURJUDPPH�JH�

VHKHQ�ZHUGHQ��VRQGHUQ�ELHWHQ�LQ�GHU�5HJHO�HLQH�JUR�H�$Q]DKO�]XVlW]OLFKHU�)XQNWLR�

QHQ��=X�QHQQHQ�VLQG�KLHU�

�� 3URJUDPPLHUVFKQLWWVWHOOHQ�]XU�(QWZLFNOXQJ�LQGLYLGXHOOHU�$QZHQGXQJHQ�>$XW���E@�

�� 6FKQLWWVWHOOHQ�]X�DQGHUHQ�'DWHLIRUPDWHQ�I�U�GHQ�,PSRUW�XQG�([SRUW�YRQ�'DWHQ�

�� =HLFKQHQ�XQG�'DUVWHOOHQ�GHU�2EMHNWH�LQ���'�

�� /D\HUWHFKQLNHQ��DXWRPDWLVFKH�6FKUDIIXUHQ�XQG�%HPD�XQJHQ

�� XQG�YLHOHV�PHKU�>$XW���D��1�1����@�

$XFK� LP� 5DKPHQ� GHU� 3ODQXQJ� YRQ� 0DWHULDOIOX�V\VWHPHQ� ZHUGHQ� KlXILJ� &$'�

6\VWHPH�HLQJHVHW]W��6LH�ODVVHQ�HLQH�VFKQHOOH�XQG�HLQIDFKH�(UVWHOOXQJ�XQG�bQGHUXQJ

GHU�3ODQXQJVREMHNWH�]X�XQG�HUP|JOLFKHQ�VR�GLH�9HUIROJXQJ�PHKUHUHU�SDUDOOHOHU�/|�

VXQJVYDULDQWHQ�PLW�UHODWLY�JHULQJHP�$XIZDQG��$X�HUGHP�VWHKHQ�GHP�3ODQHU�EHUHLWV

]X�HLQHP�IU�KHQ�=HLWSXQNW�KRFKZHUWLJH�=HLFKQXQJHQ�]XU�9HUI�JXQJ��GLH�VLFK�]X�3Ul�

VHQWDWLRQV]ZHFNHQ�QXW]HQ� ODVVHQ�XQG� LP�/DXIH�GHU�3ODQXQJ�ZHLWHU�YHUZHQGHW�ZHU�

GHQ�N|QQHQ�

'LH� DXI� &$'�6\VWHPHQ� DXIEDXHQGHQ� 6\VWHPO|VXQJHQ� I�U� GLH� 3ODQXQJ� N|QQHQ� LQ

]ZHL�*UXSSHQ�XQWHUWHLOW�ZHUGHQ�>/HKP���@��'LH�LQ�GHU�HUVWHQ�*UXSSH�HQWKDOWHQHQ�6\�

VWHPH�EDVLHUHQ�PHLVW�DXI�EHNDQQWHQ�&$'�3URJUDPPHQ��6LH�XQWHUVW�W]HQ�GHQ�3ODQHU

EHL�GHU�9HUZDOWXQJ�XQG�'DUVWHOOXQJ�GHU�HLQJHVHW]WHQ�%HWULHEV��XQG�0DWHULDOIOX�PLWWHO�

'LH� 0DWHULDOIO�VVH� N|QQHQ� LQ� PHQJHQPl�LJHU� )RUP� HEHQIDOOV� GDUJHVWHOOW� ZHUGHQ�

(LQH� /D\RXWRSWLPLHUXQJ�� G�K�� GLH� $QRUGQXQJVRSWLPLHUXQJ� GHU� /D\RXWREMHNWH�� ZLUG

QLFKW��EHU�2SWLPLHUXQJVDOJRULWKPHQ�YRP�6\VWHP��VRQGHUQ�PDQXHOO�GXUFK�GHQ�3ODQHU

GXUFKJHI�KUW� >*�Q���@�� 'LH� 6\VWHPH� GHU� ]ZHLWHQ�*UXSSH� VLQG�PHLVW� HLJHQVWlQGLJH

6RQGHUDSSOLNDWLRQHQ��GLH��EHU�6FKQLWWVWHOOHQ�DQ�GLH�&$'�%DVLV�DQJHEXQGHQ�ZHUGHQ

P�VVHQ��,P�*HJHQVDW]�]XU�HUVWHQ�*UXSSH�XQWHUVW�W]HQ�VLH�GHQ�3ODQHU�DXFK�EHL�GHU



������%HUHFKQXQJVSURJUDPPH

��

/D\RXWRSWLPLHUXQJ�GXUFK�GLH�9HUZHQGXQJ�YRQ�2SWLPLHUXQJVDOJRULWKPHQ��'HU�1DFK�

WHLO�GLHVHU�('9�XQWHUVW�W]WHQ�2SWLPLHUHU�LVW�MHGRFK�LP�KRKHQ�$XIZDQG�I�U�GLH�'DWHQ�

EHVFKDIIXQJ� XQG� LQ� LKUHU� PHLVW� HLQVHLWLJHQ� $XVULFKWXQJ� DXI� GLH� 0LQLPLHUXQJ� GHV

7UDQVSRUWDXIZDQGHV�RKQH�%HU�FNVLFKWLJXQJ�ZHLWHUHU�(LQIOX�IDNWRUHQ�]X�VHKHQ�

2EZRKO�GHU�(LQVDW]�YRQ�&$'�6\VWHPHQ�EHL�GHU�0DWHULDOIOX�SODQXQJ�GHQ�3ODQHU�VHKU

VWDUN� XQWHUVW�W]W� XQG� LKQ� YRU� DOOHP� YRQ� ]HLFKQHULVFKHQ�5RXWLQHWlWLJNHLWHQ� HQWODVWHW�

KDW� GLH� 9HUZHQGEDUNHLW� VROFKHU� 6\VWHPH� LP� 5DKPHQ� GHU� XQWHUVFKLHGOLFKHQ� 3OD�

QXQJVWlWLJNHLWHQ� DXFK� LKUH�*UHQ]HQ��6R� ELHWHQ�&$'�6\VWHPH� YRQ�+DXV� DXV� NHLQH

8QWHUVW�W]XQJ� EHL� GHU� 'LPHQVLRQLHUXQJ� YRQ� %HWULHEV�� XQG� 0DWHULDOIOX�PLWWHOQ� KLQ�

VLFKWOLFK�GHU�7UDQVSRUWOHLVWXQJ�DQ��+LHUI�U�ZHUGHQ�PLW�K|KHUHQ�3URJUDPPLHUVSUDFKHQ

HQWZLFNHOWH�%HUHFKQXQJVSURJUDPPH�YHUZHQGHW��GLH�GLH�QXPHULVFKHQ�'DWHQ�EHL�GHU

$XVOHJXQJ�NRPSOH[HU�0DWHULDOIOX�V\VWHPH�YHUDUEHLWHQ�N|QQHQ�

���� %HUHFKQXQJVSURJUDPPH

'LH� HLQIDFKVWHQ� %HUHFKQXQJVSURJUDPPH� ]XU� 'LPHQVLRQLHUXQJ� YRQ� 0DWHULDOIOX�V\�

VWHPHQ�EDVLHUHQ�DXI�VWDWLVFKHQ�%HWUDFKWXQJHQ��VLHKH�.DSLWHO�����������6LH�ELOGHQ�GLH

DQDO\WLVFKHQ�*OHLFKXQJHQ� ]XU�%HUHFKQXQJ� YRQ�6SLHO]HLWHQ�XQG�$XVODVWXQJHQ�XQWHU

9HUZHQGXQJ�NRQVWDQWHU�0LWWHOZHUWH�LQ�LKUHP�4XHOOFRGH�DE��'D]X�EHQ|WLJHQ�GLH�3UR�

JUDPPH�HLQH�5HLKH�YRQ�(LQJDEHSDUDPHWHUQ��XP�GLH�GDGXUFK�JHJHEHQH�6\VWHPNRQ�

ILJXUDWLRQ� EHXUWHLOHQ� ]X� N|QQHQ� �HYDOXDWLYHU� $QVDW]�� >$UQ���@�� 6ROO� ]�%�� GLH� DXVUHL�

FKHQGH� 'LPHQVLRQLHUXQJ� YRQ� 5HJDOEHGLHQJHUlWHQ� �5%*�� XQWHU� 9HUQDFKOlVVLJXQJ

GHU� DXIWUHWHQGHQ� %HVFKOHXQLJXQJHQ� XQG� 9HU]|JHUXQJHQ� EHZHUWHW� ZHUGHQ�� VR� VLQG

X�D��5HJDOOlQJH�XQG��K|KH��(LQ��XQG�$XVODJHUXQJVRUW��KRUL]RQWDOH�XQG�YHUWLNDOH�*H�

VFKZLQGLJNHLW�GHV�5%*��*DEHOVSLHO]HLWHQ��$Q]DKO�6ROO�(LQ��XQG�6ROO�$XVODJHUXQJHQ�

$Q]DKO� NRPELQLHUWHU� 6SLHOH�� 9HUI�JEDUNHLWHQ� XQG� GLH� YHUI�JEDUH� %HWULHEVGDXHU� DOV

(LQJDEHSDUDPHWHU� QRWZHQGLJ�� ,Q� GLHVHP� =XVDPPHQKDQJ� ZLUG� DXI� )LVFKHU� >)LV���@

YHUZLHVHQ�� GHU� HLQLJH� HLJHQVWlQGLJH� %HUHFKQXQJVSURJUDPPH� ]XU� 'LPHQVLRQLHUXQJ

YRQ�6WHWLJI|UGHUHUQ��8QVWHWLJI|UGHUHUQ�XQG�5HJDOEHGLHQJHUlWHQ�EHLVSLHOKDIW�GDUVWHOOW�

'HP� 9RUWHLO� GHV� JHULQJHQ� =HLWDXIZDQGHV� EHL� GHU� 9HUZHQGXQJ� YRQ� VWDWLVFKHQ� %H�

ZHUWXQJVPRGHOOHQ� VWHKW� MHGRFK� DOV� 1DFKWHLO� HLQH� JHULQJH� $EELOGXQJVJ�WH� GHU� EH�

WUDFKWHWHQ�0DWHULDOIOX�V\VWHPH� JHJHQ�EHU�� VR� GD�� VLFK� GLHVH�*UXSSH� YRQ�%HUHFK�

QXQJVSURJUDPPHQ�QXU�I�U�GLH�*UREGLPHQVLRQLHUXQJ�HLJQHW�



����5HFKQHUJHVW�W]WH�3ODQXQJVKLOIVPLWWHO

��

(LQH�DQGHUH�*UXSSH�YRQ�%HUHFKQXQJVSURJUDPPHQ��EHL�GHQHQ�PLW�HLQHP�JU|�HUHQ

=HLWDXIZDQG� DXFK� HLQH� JU|�HUH� $EELOGXQJVJ�WH� HUUHLFKW� ZHUGHQ� NDQQ�� EDVLHUW� DXI

VWRFKDVWLVFKHQ�%HWUDFKWXQJHQ��VLHKH�.DSLWHO�����������'D]X�ZHUGHQ�GLH�FKDUDNWHULVWL�

VFKHQ�=XIDOOVJU|�HQ�GHV�]X�EHUHFKQHQGHQ�0DWHULDOIOX�V\VWHPV��ZLH�GLH�$Q]DKO�HUOH�

GLJWHU� 7UDQVSRUWDXIWUlJH� RGHU� GLH�:DUWH]HLWHQ� YRU� %HGLHQVWDWLRQHQ�� GXUFK� GLVNUHWH

RGHU� VWHWLJH� 9HUWHLOXQJHQ� EHVFKULHEHQ� >$UQ���@�� )�U� GLH� %HUHFKQXQJ� YRQ� 0DWHULDO�

IOX�V\VWHPHQ� ZLFKWLJH� GLVNUHWH� 9HUWHLOXQJHQ� VLQG� ]�%�� GLVNUHWH� *OHLFKYHUWHLOXQJHQ�

%LQRPLDOYHUWHLOXQJHQ� XQG� 3RLVVRQYHUWHLOXQJHQ�� ZLFKWLJH� VWHWLJH� 9HUWHLOXQJHQ� VLQG

]�%��VWHWLJH�*OHLFKYHUWHLOXQJHQ��([SRQHQWLDOYHUWHLOXQJHQ�XQG�1RUPDOYHUWHLOXQJHQ��0LW

+LOIH� GLHVHU� 9HUWHLOXQJVIXQNWLRQHQ� ODVVHQ� VLFK� ]�%�� GLH� HUUHLFKEDUHQ� EHWULHEOLFKHQ

'XUFKVlW]H� HUPLWWHOQ� RGHU� GLH� QRWZHQGLJHQ� .DSD]LWlWHQ� YRQ� 6SHLFKHUQ� XQG� 6WDX�

VWUHFNHQ� EHUHFKQHQ�� $QZHQGXQJVEHLVSLHOH� ILQGHQ� VLFK� LQ� GHU� /LWHUDWXU� EHL� GHU� 'L�

PHQVLRQLHUXQJ� HLQHU� JHVFKORVVHQHQ� 0RQWDJHOLQLH� XQWHU� 9HUZHQGXQJ� YRQ� :HUN�

VW�FNWUlJHUQ�>$UQ���@�XQG�EHLP�/HLVWXQJVQDFKZHLV�I�U�8PODXIODJHU�>0DU�����0DU���@�

$XFK�GLH�%HUHFKQXQJVSURJUDPPH�GLHVHU�*UXSSH�VLQG�PHLVW� LQ� VLFK�DEJHVFKORVVHQ

XQG�EHVLW]HQ�HLQH�HLJHQH�3DUDPHWHUHLQJDEH�XQG��DXVJDEH�

���� 'DWHQEDQNV\VWHPH

'DWHQEDQNV\VWHPH�ELOGHQ�KHXW]XWDJH�GDV�5�FNJUDW� MHGHU�('9�,QIUDVWUXNWXU��6LH�HU�

I�OOHQ� LKUHQ�'LHQVW� LQ� %DQNHQ�� LP�:RUOG�:LGH�:HE� �:::��� LQ� 9HUWULHEVV\VWHPHQ

XQG� LP� +LQWHUJUXQG� YRQ� &'�(Q]\NORSlGLHQ�� ,P� 5DKPHQ� GHU� 0DWHULDOIOX�SODQXQJ

ZHUGHQ�VLH�EHL�GHU�(UVWHOOXQJ�XQG�3IOHJH�JHHLJQHWHU�'DWHQEDVHQ�I�U�GLH�9LHO]DKO�GHU

EHQ|WLJWHQ� 3ODQXQJVGDWHQ� JHQXW]W�� 'LH� YHUVFKLHGHQHQ� $UWHQ� GHU� HLQJHVHW]WHQ� 'D�

WHQEDQNV\VWHPH� XQWHUVFKHLGHQ� VLFK� GXUFK� LKU� VSH]LHOOHV� 0RGHOO� GHU� 'DWHQKDOWXQJ

>'HP����� :DJ���@�� 1HEHQ� GHP� VRJHQDQQWHQ� 1HW]ZHUNPRGHOO� XQG� GHP� KLHUDUFKL�

VFKHQ�0RGHOO�VLQG�KLHU�GDV�KHXW]XWDJH�JlQJLJH� UHODWLRQDOH�0RGHOO� VRZLH�GLH� LPPHU

SRSXOlUHU�ZHUGHQGHQ�REMHNWRULHQWLHUWHQ�XQG�REMHNWUHODWLRQDOHQ�0RGHOOH�]X�QHQQHQ�

'DV� 1HW]ZHUNPRGHOO� XQG� GDV� KLHUDUFKLVFKH�0RGHOO� VSHLFKHUQ� GLH� ,QIRUPDWLRQHQ� LQ

'DWHQVlW]HQ��ZREHL�GDV�KLHUDUFKLVFKH�0RGHOO�GLH�'DWHQVlW]H�EDXPDUWLJ�GXUFK�XQLGL�

UHNWLRQDOH�9HUZHLVH�YHUELQGHW��ZlKUHQG�GDV�1HW]ZHUNPRGHOO�GD]X�HLQH�ELGLUHNWLRQDOH

9HUELQGXQJ�EHQXW]W��&KDUDNWHULVWLVFK� I�U�EHLGH�0RGHOOH� LVW� MHGRFK�GDV�$EVSHLFKHUQ

GHU�%H]LHKXQJHQ�]ZLVFKHQ�GHQ�'DWHQVlW]HQ�LQ�=HLJHUQ��'DV�KDW�]XU�)ROJH��GD��]XP
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��

/HVHQ� DEJHVSHLFKHUWHU� ,QIRUPDWLRQHQ� HQWODQJ� GHU� =HLJHU� GXUFK� GLH� 'DWHQEDQN� JH�

JDQJHQ�ZHUGHQ�PX���'LHVHV�9RUJHKHQ�LVW�VHKU�XPVWlQGOLFK�XQG�IHKOHUDQIlOOLJ�

'LHVHQ�1DFKWHLO�GHV�1HW]ZHUNPRGHOOV�XQG�GHV�KLHUDUFKLVFKHQ�0RGHOOV�EHVHLWLJHQ�GLH

LQ�GHQ�DFKW]LJHU�-DKUHQ�DXI�GHQ�0DUNW�JHNRPPHQHQ�UHODWLRQDOHQ�'DWHQEDQNV\VWHPH

>,%0����� ,QI�����0LF�����2UD���@�� 6LH� VSHLFKHUQ� GLH� ,QIRUPDWLRQHQ� LQ� XQWHUHLQDQGHU

YHUNQ�SIWHQ� 7DEHOOHQ� DE� XQG� HUODXEHQ� GDPLW� GLH� 9HUZHQGXQJ� HLQHU� LQWXLWLYHQ� XQG

HIIL]LHQWHQ�6SUDFKH�I�U�GHQ�'DWHQ]XJULII��GHU�6WUXFWXUHG�4XHU\�/DQJXDJH��64/���0LW

HLQHU�64/�$EIUDJH�NDQQ�GHU�'DWHQEDQN�JHVDJW�ZHUGHQ��ZDV�XQG�QLFKW�ZLH�DEJHIUDJW

ZHUGHQ� VROO�� 'DV� KDW� GHQ� 9RUWHLO�� GD�� GHU� %HQXW]HU� NHLQH� .HQQWQLV� GDYRQ� KDEHQ

PX���ZLH�GLH�'DWHQEDQN�]X�GXUFKVXFKHQ�LVW��XP�GLH�EHQ|WLJWH�,QIRUPDWLRQ�]X�ILQGHQ�

$OOHUGLQJV�KDEHQ�64/�$EIUDJHQ�GHQ�1DFKWHLO��GD��VLH�$QWZRUWWDEHOOHQ�DOV�(UJHEQLV

OLHIHUQ��GLH�GLH�QRUPDOHUZHLVH�EHQXW]WHQ�LPSHUDWLYHQ�3URJUDPPLHUVSUDFKHQ�ZLH�&�QXU

]HLOHQZHLVH�DEDUEHLWHQ�N|QQHQ��ZDV�]X�HLQHU�XPVWlQGOLFKHQ�:HLWHUYHUDUEHLWXQJ�YRQ

$EIUDJHHUJHEQLVVHQ� I�KUW�� 'DU�EHU� KLQDXV� N|QQHQ� NRPSOH[H� 'DWHQ�� ZLH� OlQJHUH

7H[WH�XQG�*UDILNHQ��LQ�64/�$EIUDJHQ�QLFKW�DQJHVSURFKHQ�ZHUGHQ��XQG�DXFK�GDV�$E�

ELOGHQ�XQG�$EVSHLFKHUQ�NRPSOH[HU�'DWHQPRGHOOH��GLH�DXV�HLQ]HOQHQ�KLHUDUFKLVFKHQ

2EMHNWHQ�XQG�0HWKRGHQ�DXIJHEDXW�VLQG�� LVW� LQ� UHODWLRQDOHQ�'DWHQEDQNV\VWHPHQ�QXU

XQWHU�JUR�HP�$XIZDQG�P|JOLFK�>%OX���@�

+LHUI�U�ELHWHQ�VLFK�'DWHQEDQNV\VWHPH�PLW�REMHNWRULHQWLHUWHQ�0RGHOOHQ�]XU�'DWHQKDO�

WXQJ�DQ� >%OX�����%RU�����32(���@��6LH� KDEHQ� LKU�$QZHQGXQJVJHELHW� EHL�$XIJDEHQ�

I�U�GLH�HLQH�K|KHUH�2EMHNWIOH[LELOLWlW�JHIRUGHUW�LVW��'D]X�VSHLFKHUQ�GLHVH�6\VWHPH�GLH

,QIRUPDWLRQHQ�LQ�)RUP�YRQ�2EMHNWHQ�DOV�,QVWDQ]HQ�HLQHU�.ODVVH��*OHLFK�ZLH�EHL�1HW]�

ZHUNPRGHOOHQ�XQG�KLHUDUFKLVFKHQ�0RGHOOHQ�PX��GHU�%HQXW]HU�MHGRFK�ZLVVHQ��ZLH�HU

GXUFK�GLH�'DWHQEDQN�QDYLJLHUHQ�PX���XP�]X�VHLQHQ�JHVXFKWHQ�,QIRUPDWLRQHQ�]X�JH�

ODQJHQ��$X�HUGHP�PDFKW�HLQH�QRFK�]X�JHULQJH�6WDQGDUGLVLHUXQJ�LP�%HUHLFK�GHU�$E�

IUDJHVSUDFKH� GLH� REMHNWRULHQWLHUWHQ� 'DWHQEDQNHQ� LP� 9HUJOHLFK� ]X� GHQ� UHODWLRQDOHQ

'DWHQEDQNHQ�NRPSOL]LHUWHU�XQG�I�KUW�]X�HLQHU�JHULQJHUHQ�%HQXW]HUIUHXQGOLFKNHLW�

'LH� QHXHVWHQ�'DWHQEDQNV\VWHPH�EHQXW]HQ� REMHNWUHODWLRQDOH�0RGHOOH� ]XU�'DWHQKDO�

WXQJ�>,%0�����,QI�����2UD���@��'LHVH�0RGHOOH�HUZHLWHUQ�GDV�UHODWLRQDOH�0RGHOO�XP�GLH

ZLFKWLJVWHQ�)XQNWLRQHQ�GHV�REMHNWRULHQWLHUWHQ�0RGHOOV��6LH�EHLQKDOWHQ�DOVR�VRZRKO�GLH

7UHQQXQJ�YRQ�ORJLVFKHU�XQG�SK\VLNDOLVFKHU�6WUXNWXU�XQG�GLH�9HUZHQGXQJ�HLQHU�GHNOD�

UDWLYHQ� $EIUDJHVSUDFKH� DOV� DXFK� GLH� REMHNWRULHQWLHUWH� ,GHQWLIL]LHUXQJ�� GDV� +DQGOLQJ

NRPSOH[HU�XQG�JUR�YROXPLJHU�'DWHQREMHNWH�XQG�GLH�9HUHUEEDUNHLW�YRQ�$WWULEXWHQ�XQG
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2SHUDWLRQHQ� DXV� .ODVVHQ� LQ� 8QWHUNODVVHQ�� $OOHUGLQJV� ]HLFKQHQ� VLFK� GLHVH� 'DWHQ�

EDQNV\VWHPH�GXUFK�HLQH�QRFK�JHULQJHUH�6WDQGDUGLVLHUXQJ�DOV�GLH� REMHNWRULHQWLHUWHQ

6\VWHPH�DXV�>'HP���@�

=XVDPPHQIDVVHQG� Ol�W� VLFK�VDJHQ��GD�� I�U� UHODWLRQDOH�'DWHQEDQNV\VWHPH�]XU�=HLW

GLH�K|KHUH�.RPSDWLELOLWlW�XQG�/HLVWXQJVIlKLJNHLW�XQG�I�U�REMHNWRULHQWLHUWH�XQG�REMHNW�

UHODWLRQDOH� 'DWHQEDQNV\VWHPH� GLH� JU|�HUH� )OH[LELOLlW� XQG� ,QQRYDWLRQ� VSULFKW� >:DJ�

��@�

���� 6LPXODWLRQVV\VWHPH

6LPXODWLRQVV\VWHPH�HUODXEHQ� HLQ� UHLQ� QXPHULVFKHV�([SHULPHQWLHUHQ� DQ� HLQHU� UHFK�

QHULQWHUQHQ�1DFKELOGXQJ�GHU�5HDOLWlW��:LH�EHL�DOOHQ�([SHULPHQWHQ�EHGHXWHW� LKU�(LQ�

VDW]�HLQHQ�]XVlW]OLFKHQ�$XIZDQG�XQG�LVW�GHVKDOE�QXU�VLQQYROO��ZHQQ�>.RH���@

�� GLH�*UHQ]HQ�DQDO\WLVFKHU�0HWKRGHQ�HUUHLFKW�VLQG�

�� NRPSOH[H�=XVDPPHQKlQJH�GLH�PHQVFKOLFKH�9RUVWHOOXQJVNUDIW��EHUIRUGHUQ�

�� HLQ�([SHULPHQW�LQ�GHU�5HDOLWlW�]X�WHXHU�RGHU�QLFKW�P|JOLFK�LVW�

�� GDV�]HLWOLFKH�9HUKDOWHQ�HLQHU�$QODJH�XQWHUVXFKW�ZHUGHQ�VROO�RGHU�ZHQQ

�� QHXH�/|VXQJHQ���EHU�GLH�NHLQ�(UIDKUXQJVZLVVHQ�YRUOLHJW�� �EHUSU�IW�ZHUGHQ�VRO�

OHQ�

,VW� GLH� (QWVFKHLGXQJ� ]XU� 'XUFKI�KUXQJ� HLQHV� 6LPXODWLRQVH[SHULPHQWV� JHIDOOHQ�� VR

VLQG�YLHU�FKDUDNWHULVWLVFKH�6FKULWWH�]X�EHDFKWHQ��%LOG������

�� 0RGHOOELOGXQJ�

�� 6LPXODWLRQVH[SHULPHQWH�

�� $XVZHUWXQJ�XQG

�� )ROJHUXQJHQ�I�U�GDV�UHDOH�6\VWHP��E]Z��$QSDVVXQJ�GHU�3ODQXQJ�



������6LPXODWLRQVV\VWHPH

��

5HDOHV�6\VWHP

JHSODQW�RGHU
EHUHLWV�UHDOLVLHUW

6LPXODWLRQVPRGHOO

3XIIHU���
6WDWLRQ�
XVZ�

)RUPDOH�(UJHEQLVVH

%HOHJXQJ�6WDWLRQ���
����EHDUEHLWHQ

XVZ�

(UNHQQWQLVVH

3XIIHU���]X�NOHLQ�RGHU
7DNW]HLW�6WDWLRQ���]X�ODQJ

$EVWUDNWLRQ

0RGHOOELOGXQJ

$QSDVVXQJ
GHU�3ODQXQJ

)ROJHUXQJHQ
I�U�GDV�UHDOH

6\VWHP

$XVZHUWXQJ

,QWHUSUHWDWLRQ

6LPXODWLRQV�
H[SHULPHQWH

%LOG����� :HVHQWOLFKH�6FKULWWH�EHLP�(LQVDW]�YRQ�6LPXODWLRQVV\VWHPHQ�>.RH���@

8QWHU�GHQ�YHUVFKLHGHQHQ�.RQ]HSWHQ��DXI�GHQHQ�GLH�6LPXODWLRQVV\VWHPH�DXIJHEDXW

VLQG�>*�Q���E��-�Q�����1RF���@��KDEHQ�VLFK� LP�%HUHLFK�GHU�0DWHULDOIOX�SODQXQJ�YRU

DOOHP�GLH� EDXVWHLQRULHQWLHUWHQ�6LPXODWLRQVNRQ]HSWH� >$XWR����� /DQ���@� GXUFKJHVHW]W�

6LH�KDEHQ�GHQ�9RUWHLO��GD��VLH�GHP�$QZHQGHU�HLQHQ�9RUUDW�DQ�YRUJHIHUWLJWHQ�%DX�

VWHLQHQ�HLQHV�EHVWLPPWHQ�$QZHQGXQJVEHUHLFKHV�]XU�9HUI�JXQJ�VWHOOHQ�XQG�VR�GDI�U

VRUJHQ�� GD�� HU� NHLQH� ]XVlW]OLFKH� DEVWUDNWH� $EELOGXQJVORJLN� HUOHUQHQ� PX��� (LQHU

VFKQHOOHQ�XQG�DQVFKDXOLFKHQ�0RGHOOLHUXQJ�VWHKW�MHGRFK�HLQ�9HUOXVW�DQ�)OH[LELOLWlW�JH�

JHQ�EHU��GHU�EHL�HLQLJHQ�3URJUDPPHQ�GXUFK�GLH�%HUHLWVWHOOXQJ�HLQHV�:HUN]HXJHV�]XU

6FKDIIXQJ�HLJHQHU�]XVlW]OLFKHU�%DXVWHLQH�DEJHIDQJHQ�ZLUG�>$(6�����)	+���@�

,P�5DKPHQ�GHU�0DWHULDOIOX�SODQXQJ�ZHUGHQ�GLVNUHWH��HUHLJQLVRULHQWLHUWH�6LPXODWLRQV�

V\VWHPH�EHUHLWV�VHLW� FD�����-DKUHQ�HLQJHVHW]W� >6SL���@��'LH�6\VWHPH�KDEHQ�GRUW� LP

ZHVHQWOLFKHQ�]ZHL�$XIJDEHQ��=XP�HLQHQ�ZHUGHQ�VLH�]XU�'LPHQVLRQLHUXQJ�NRPSOH[HU

$QODJHQ�HLQJHVHW]W�� G�K�� VLH� GLHQHQ�GHU�hEHUSU�IXQJ�� RE�GLH� JHSODQWHQ�'XUFKVlW]H

HUUHLFKW� ZHUGHQ� N|QQHQ� �VLHKH� .DSLWHO� ���������� =XP� DQGHUHQ� XQWHUVW�W]HQ� VLH� LP

9HUODXI�GHU�3ODQXQJ�GLH�GHWDLOOLHUWHUH�*HVWDOWXQJ�GHU�0DWHULDOIOX�V\VWHPH��LQGHP�VLFK

PLW�LKUHU�+LOIH�GDV�6W|UYHUKDOWHQ��6FKZDFKVWHOOHQ�XQG�(QJSlVVH�VRZLH�6WUDWHJLHQ�]X

LKUHU�%HKHEXQJ�XQWHUVXFKHQ�ODVVHQ��,Q�EHLGHQ�$XIJDEHQEHUHLFKHQ�N|QQHQ�6LPXODWL�

RQVV\VWHPH�GDV�EHWUDFKWHWH�0DWHULDOIOX�V\VWHP�MHGRFK�QLFKW�VHOEVWlQGLJ�DXI�HLQ�=LHO

KLQ�RSWLPLHUHQ��6LH�GLHQHQ�YLHOPHKU�GD]X��(UNHQQWQLVVH�]X�OLHIHUQ��GLH�HV�GHP�3ODQHU
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HUP|JOLFKHQ��GLH�JHSODQWH�$QODJH�PLW� ,QJHQLHXUPHWKRGHQ�]X�YHUEHVVHUQ�XQG�HUQHXW

]X��EHUSU�IHQ�

���� 6RQVWLJH�6RIWZDUH�]XU�0DWHULDOIOX�SODQXQJ

,P�9HUODXI�GHU�3ODQXQJ�VLQG�GLH�ZHVHQWOLFKHQ�3ODQXQJVHUJHEQLVVH� LPPHU�ZLHGHU� LQ

%HULFKWHQ� XQG� 3UlVHQWDWLRQHQ� ]XVDPPHQ]XIDVVHQ� XQG� GLH� $XVVFKUHLEXQJVXQWHUOD�

JHQ� ]X� HUVWHOOHQ�� )�U� GLHVH� $UEHLWHQ� HLJQHQ� VLFK� 7H[WYHUDUEHLWXQJV��� *UDSKLN�� XQG

3UlVHQWDWLRQVV\VWHPH�� GLH� KLHU� GXUFK� LKUH� 0|JOLFKNHLWHQ� ]XP� VFKQHOOHQ� (UVWHOOHQ�

)RUPDWLHUHQ� XQG� bQGHUQ� YRQ� 7H[WHQ�� %LOGHUQ�� 'LDJUDPPHQ� XQG� )ROLHQ� HLQH� ZLU�

NXQJVYROOH�8QWHUVW�W]XQJ�ELHWHQ�

.DQQ�EHL�GHU�$XIQDKPH�GHV�,VW�=XVWDQGHV�DXI�('9�'DWHQ�GHV�XQWHUVXFKWHQ�8QWHU�

QHKPHQV�]XJHJULIIHQ�ZHUGHQ��VLHKH�.DSLWHO���������VR�OLHJHQ�GLHVH�'DWHQ�RIW�LQ�VHKU

YLHOHQ� YHUVFKLHGHQHQ� )RUPDWHQ� YRU�� $X�HU� PLW� 'DWHQEDQNV\VWHPHQ� �VLHKH� .DSLWHO

�����NDQQ�GHU�3ODQHU�DXFK�PLW�+LOIH�YRQ�7DEHOOHQNDONXODWLRQVV\VWHPHQ�GLH�'DWHQ�VR

DXIEHUHLWHQ��GD��VLH�I�U�LKQ�QXW]EDU�VLQG��'D]X�VWHOOHQ�GLHVH�6\VWHPH�HLQH�5HLKH�YRQ

,PSRUW��XQG�([SRUW�)LOWHUQ�]XU�9HUI�JXQJ�XQG�HUODXEHQ�GDU�EHU�KLQDXV�HLQH�JH]LHOWH

$XVZDKO�XQG�9HUDUEHLWXQJ�GHU�'DWHQ�>/HKP���@�

(QGH�GHU���HU�-DKUH�JHZDQQHQ�([SHUWHQV\VWHPH�LP�8PIHOG�GHU�.�QVWOLFKHQ�,QWHOOL�

JHQ]�LPPHU�PHKU�DQ�%HGHXWXQJ��6LH�VLQG�JHNHQQ]HLFKQHW�GXUFK�HLQH�7UHQQXQJ�YRQ

:LVVHQ��EHU�GHQ�3UREOHPEHUHLFK�HLQHUVHLWV�XQG�3UREOHPO|VXQJVVWUDWHJLHQ�DQGHUHU�

VHLWV�� 'LH� 3UREOHPEHUHLFKH�� GLH� PLW� ([SHUWHQV\VWHPHQ� EHDUEHLWHW� ZHUGHQ� N|QQHQ�

ODVVHQ� VLFK� GDEHL� GXUFK� HLQH�6\VWHPDWLVLHUXQJ� LQ� GLH� GUHL� .ODVVHQ�6HOHNWLRQ�� .RQ�

VWUXNWLRQ� XQG� 6LPXODWLRQ� HLQRUGQHQ�� 1DFK� -�QHPDQQ� >-�Q���@� EHGHXWHW� GDEHL� GLH

6HOHNWLRQ� ÄGLH�$XVZDKO� HLQHU� /|VXQJ�DXV�HLQHU� IHVW� YRUJHJHEHQHQ� /|VXQJVPHQJH�

.RQVWUXNWLRQ�LVW�GDV�=XVDPPHQVHW]HQ�GHU�/|VXQJ�DXV�NOHLQHQ�(LQ]HOEDXVWHLQHQ��'LH

6LPXODWLRQ�EHLQKDOWHW�GLH�+HUOHLWXQJ�YRQ�P|JOLFKHQ�)ROJH]XVWlQGHQ�DXV�HLQHP�YRU�

JHJHEHQHQ�$XVJDQJV]XVWDQG�³� ,QQHUKDOE�GHU�0DWHULDOIOX�SODQXQJ�HUJHEHQ�VLFK�YRQ

GLHVHQ� 3UREOHPEHUHLFKHQ� DXVJHKHQG� $QZHQGXQJVJHELHWH� LP� %HUHLFK� GHU� /D\RXW�

SODQXQJ�>$L)�����$UQ���@�XQG�LP�%HUHLFK�GHU�6\VWHPSODQXQJ�>-�Q�����%HX���@��0LWWH

GHU���HU� -DKUH� LVW�HV�XP�GLH�([SHUWHQV\VWHPH�DOOHUGLQJV� UXKLJHU�JHZRUGHQ�� GD� VLH

GLH�LQ�VLH�JHVWHFNWHQ�KRKHQ�(UZDUWXQJHQ�QXU�]XP�7HLO�HUI�OOHQ�NRQQWHQ�
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���� 6SH]LILVFKH�6RIWZDUH�]XU�0DWHULDOIOX�SODQXQJ

'LH�PHLVWHQ�GHU�YRUJHQDQQWHQ�+LOIVPLWWHO�VLQG�DOV�NRPPHU]LHOOH�6WDQGDUGSURJUDPPH

DXI� GHP� 0DUNW� YHUI�JEDU� XQG� ZHUGHQ� DXIJUXQG� LKUHV� KRKHQ� (QWZLFNOXQJVVWDQGHV

EHUHLWV�YLHOIDFK�HLQJHVHW]W��'D�GLH�HLQ]HOQHQ�+LOIVPLWWHO� MHGRFK�PHLVW�QXU�EHVWLPPWH

3ODQXQJVWlWLJNHLWHQ�XQWHUVW�W]HQ��VWHOOHQ�VLH��DXI�GHQ�3ODQXQJVSUR]H��EH]RJHQ�� ,Q�

VHOO|VXQJHQ�GDU�

8P�GLH�0DWHULDOIOX�SODQXQJ�P|JOLFKVW�HIIHNWLY��ZLUWVFKDIWOLFK�XQG�JDQ]KHLWOLFK�GXUFK�

I�KUHQ� ]X� N|QQHQ�� LVW� HV� GHVKDOE� VLQQYROO�� GDUDXI� ]XJHVFKQLWWHQH�� UHFKQHUJHVW�W]WH

3ODQXQJVV\VWHPH�HLQ]XVHW]HQ��GLH�GHQ�JHVDPWHQ�3ODQXQJVSUR]H��GXUFKJlQJLJ�EH�

JOHLWHQ� >-�Q���@��$Q�GLHVHU�6WHOOH�VROO� QRFKPDOV�DXI�GHQ�8QWHUVFKLHG�]ZLVFKHQ�3OD�

QXQJ�XQG�3URMHNWLHUXQJ�KLQJHZLHVHQ�ZHUGHQ� �VLHKH�.DSLWHO� ������ GHU� VLFK�DXFK� DXI

GLH�MHZHLOLJH�5HFKQHUXQWHUVW�W]XQJ�DXVZLUNW�>*�Q�����*�Q���@�

+LOIVPLWWHO� ]XU� UHFKQHUXQWHUVW�W]WHQ� 3URMHNWLHUXQJ� VLQG� KHUVWHOOHUJHEXQGHQH� 3UR�

JUDPPH��GLH�PHLVW�PLW�+LOIH�HLQHU�KHUVWHOOHUVSH]LILVFKHQ�3URGXNWGDWHQEDQN�HLQH�$XI�

WUDJVEHDUEHLWXQJ�XQG�.DONXODWLRQ�HUP|JOLFKHQ��'DV�KDW�]XU�)ROJH��GD��GHU�/|VXQJV�

EHUHLFK�DXI�GLH�(LQVDW]IHOGHU�GHV�+HUVWHOOHUV�EHJUHQ]W�LVW��RKQH�HLQH�2SWLPLHUXQJ�GHV

*HVDPWV\VWHPV� ]X� JHZlKUOHLVWHQ�� 'D� VLFK� PLW� VROFKHQ� +LOIVPLWWHOQ� GLH� $UEHLWVYRU�

JlQJH�GHU�3URMHNWLHUXQJ�MHGRFK�VHKU�KRFK�DXWRPDWLVLHUHQ�ODVVHQ��VLQG�VLH�EHL�YLHOHQ

$QODJHQKHUVWHOOHUQ�6WDQG�GHU�7HFKQLN�

,P�*HJHQVDW]�GD]X�ZHUGHQ�UHFKQHUXQWHUVW�W]WH�3ODQXQJVV\VWHPH�PHLVW�YRQ�JUR�HQ

3ODQXQJVE�URV�HLQJHVHW]W�� GLH�PLW� LKUHU�+LOIH�KHUVWHOOHUXQDEKlQJLJH�3ODQXQJHQ�XQG

2SWLPLHUXQJHQ�GHU�*HVDPWV\VWHPH�GXUFKI�KUHQ��'D�VROFKH�6\VWHPH�ZHJHQ�GHU�XQ�

WHUVFKLHGOLFKHQ�3UREOHPVWHOOXQJHQ�XQLYHUVHOO�HLQVHW]EDU�VHLQ�P�VVHQ��ODVVHQ�VLH�VLFK

EHL�ZHLWHP�QLFKW�VR�KRFK�DXWRPDWLVLHUHQ�ZLH�3URMHNWLHUXQJVV\VWHPH��7URW]GHP�HQWOD�

VWHQ�VLH�GHQ�3ODQHU�YRQ�5RXWLQHWlWLJNHLWHQ��XQWHUVW�W]HQ� LKQ� LQ� NUHDWLYHQ�3ODQXQJV�

SKDVHQ� XQG� JHZlKUOHLVWHQ� GDGXUFK� HLQH� VFKQHOOHUH� 'XUFKI�KUXQJ� DXFK� NRPSOH[HU

3ODQXQJVDUEHLWHQ�PLW�HLQHU�K|KHUHQ�3ODQXQJVVLFKHUKHLW�

2EZRKO�GLH�HLQJHVHW]WHQ�3ODQXQJVV\VWHPH�KLQVLFKWOLFK�GHU�PHLVWHQ�3ODQXQJVVFKULWWH

GXUFKJlQJLJ�VLQG��ODVVHQ�VLFK�GRFK�DXI�GLH�3ODQXQJVWlWLJNHLWHQ�EH]RJHQH�$XIJDEHQ�

VFKZHUSXQNWH� HUNHQQHQ�� GLH� LP� IROJHQGHQ� DQ� EHUHLWV� UHDOLVLHUWHQ� 6\VWHPHQ� DXIJH�

]HLJW�ZHUGHQ�VROOHQ�
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������ )$67'(6,*1

'LH� 6\VWHPIDPLOLH� )$67'(6,*1� LVW� HLQ� YRQ� 3URMHFWHDP� ,QQRYDWLYH� )DEULNSODQXQJ

XQG� �VWHXHUXQJ�*PE+�	�&R��HQWZLFNHOWHV�:HUN]HXJ� I�U�)DEULNSODQXQJ�XQG�)DFLOLW\

0DQDJHPHQW�>5LFN���@��=X�)$67'(6,*1�JHK|UHQ�GLH�I�QI�0RGXOH

�� )$673/$1�±�6WUXNWXUSODQXQJ�

�� )$67*5$)�±�0DWHULDOIOX��

�� )$676,0�±�6LPXODWLRQ�

�� :,1)$67�±�:LUWVFKDIWOLFKNHLW�XQG

�� )$670$1�±�)DFLOLW\�0DQDJHPHQW

VRZLH�HLQH�]HQWUDOH�UHODWLRQDOH�'DWHQEDQN�>3UR���D��3UR���E��3UR���F��3UR���@�

'DV�0RGXO�)$673/$1�GLHQW�GHU�$QDO\VH�GHV� LQ�GHU�)DEULN�SURGX]LHUWHQ�7HLOHVSHN�

WUXPV� XQG� GHU� .RQILJXUDWLRQ� HLQHU� $XVJDQJVVWUXNWXU� GHU� )HUWLJXQJ�� 'D]X� VWHKHQ

)XQNWLRQDOLWlWHQ� ]XU� 7HLOHIDPLOLHQELOGXQJ�� .DSD]LWlWVEHUHFKQXQJ�� )HUWLJXQJVVWUXNWX�

ULHUXQJ�XQG�0DWHULDOIOX�DQDO\VH� ]XU�9HUI�JXQJ��'LH�(UJHEQLVGDWHQ� YRQ�)$673/$1

ZHUGHQ�DQVFKOLH�HQG�DQ�GDV�]HQWUDOH�6WHXHU��XQG�9LVXDOLVLHUXQJVPRGXO�)$67*5$)

�EHUJHEHQ��GDV�DXI�GHP�&$'�6\VWHP�$XWR&$'�EDVLHUW��)$67*5$)�XQWHUVW�W]W�GLH

0DWHULDOIOX�GDUVWHOOXQJ�XQG��RSWLPLHUXQJ�VRZLH�GLH��'�/D\RXWSODQXQJ��%LOG�������'DV

6LPXODWLRQVPRGXO� )$676,0� �EHUQLPPW� ]XU� 6WUXNWXUVLPXODWLRQ� GDV� 7HLOHVSHNWUXP�

GLH�$UEHLWVSOlQH�XQG�GDV�)HUWLJXQJVOD\RXW�DXV�GHP�&$'�0RGXO�)$67*5$)��RKQH

HLQ�HLJHQHV��VLFKWEDUHV�6LPXODWLRQVPRGHOO�]X�HU]HXJHQ��'LH�$QLPDWLRQ�GHU�6LPXODWL�

RQVHUJHEQLVVH� LVW� LQ� )RUP� G\QDPLVFK� EHZHJWHU� 6lXOHQGLDJUDPPH� RGHU� HLQHU� 'DU�

VWHOOXQJ�GHU�G\QDPLVFK�EHUHFKQHWHQ�0DWHULDOIO�VVH�LP�&$'�/D\RXW�YRQ�)$67*5$)

P|JOLFK��'DV�0RGXO�:,1)$67�HUODXEW�GLH�%HZHUWXQJ�GHU�3ODQXQJVHUJHEQLVVH�KLQ�

VLFKWOLFK�GHU�:LUWVFKDIWOLFKNHLW�PLW�+LOIH�GHU�G\QDPLVFKHQ�,QYHVWLWLRQVUHFKQXQJ�

)$67'(6,*1�XQWHUVW�W]W� GHQ�3ODQHU� LQ� YHUVFKLHGHQHQ�3KDVHQ� GHU�0DWHULDOIOX�XQ�

WHUVXFKXQJ�XQG��SODQXQJ��'LH�6FKZHUSXQNWH�GHV�3URJUDPPSDNHWHV�OLHJHQ�DXIJUXQG

GHU�9LHO]DKO�DQ�WLHIJUHLIHQGHQ�)XQNWLRQHQ�EHL�GHU�(U]HXJXQJ�YRQ�6WUXNWXUYDULDQWHQ�LP

5DKPHQ�GHU�)HUWLJXQJVVWUXNWXULHUXQJ�XQG�EHL�GHU�(UVWHOOXQJ�YRQ��'�/D\RXWV�GHU�]X

SODQHQGHQ�$QODJH��'LH�3ODQXQJ�YRQ�0DWHULDOIOX�V\VWHPHQ�ZLUG�GDGXUFK�XQWHUVW�W]W�

GD�� GDV� 6\VWHP� HLQH� 'LPHQVLRQLHUXQJ� YRQ� DOSKDQXPHULVFK� GHILQLHUWHQ� 7UDQVSRUW�
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PLWWHOQ�HUP|JOLFKW��'D]X�N|QQHQ�LP�5DKPHQ�GHU�6LPXODWLRQ�YRUGHILQLHUWH�6WUDWHJLHQ

]XU� $XIWUDJVEHDUEHLWXQJ�� 0DVFKLQHQEHOHJXQJ� XQG� 7UDQVSRUWVWHXHUXQJ� DXVJHZlKOW

ZHUGHQ�

%LOG����� 'UHLGLPHQVLRQDOH�'DUVWHOOXQJ�HLQHV�)DEULNOD\RXWV�>3UR���@

������ 6,03/(���&$'

'DV�6,03/(���&$'�9LHZHUSURJUDPP�ZXUGH�YRQ�7HFQRPDWL[�$(623�*PE+�	�&R�

.*�]XU�8QWHUVW�W]XQJ�YRQ�0DWHULDOIOX���XQG�)DEULNSODQXQJHQ�HQWZLFNHOW��(V� LVW�HLQH

$QZHQGXQJ� GHV� &$'�6\VWHPV� 0LFURVWDWLRQ� XQG� HUODXEW� HLQH� .RSSOXQJ� ]ZLVFKHQ

GLHVHP�6\VWHP�XQG�GHP�6LPXODWLRQVSURJUDPP�6,03/(���>7HF���D@�

)�U�GHQ�&$'�/D\RXWDXIEDX�VWHOOW�6,03/(���&$'�HLQH�5HLKH�YRQ�&$'�2EMHNWHQ�]XU

9HUI�JXQJ��GLH�LKUH�(QWVSUHFKXQJ�LQ�6,03/(���%DXVWHLQHQ�KDEHQ�>3LH���@��0LW�+LOIH

HLQHU�2QOLQH�6FKQLWWVWHOOH�]ZLVFKHQ�GHP�&$'��XQG�GHP�6LPXODWLRQVV\VWHP�Ol�W�VLFK

VR��SDUDOOHO�]XP�=HLFKQHQ�GHV�&$'�/D\RXWV�I�U�GLH�)DEULNSODQXQJ��DXWRPDWLVFK�GDV

6LPXODWLRQVPRGHOO� I�U� VHLQH� G\QDPLVFKH�9HULILNDWLRQ� HU]HXJHQ��'DEHL� ZHUGHQ� JHR�

PHWULVFKH�$WWULEXWH� LP�&$'�6\VWHP�HLQJHJHEHQ��6LPXODWLRQVDWWULEXWH� MHGRFK� LP�6L�
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PXODWLRQVV\VWHP��$XIJUXQG�GHU�2QOLQH�6FKQLWWVWHOOH��%LOG������VLQG�DXFK�bQGHUXQJHQ�

GLH�LP�&$'�/D\RXW�YRUJHQRPPHQ�ZHUGHQ��VRIRUW�LP�6LPXODWLRQVPRGHOO�ZLUNVDP�XQG

XPJHNHKUW��'LH�6FKQLWWVWHOOH� VRUJW�DOVR� I�U�HLQH�DXWRPDWLVFKH�'DWHQNRQVLVWHQ]� ]ZL�

VFKHQ�&$'�/D\RXW�XQG�6LPXODWLRQVPRGHOO��$XI�GLHVH�:HLVH�NDQQ�VRZRKO�GDV�&$'�

6\VWHP� DOV� 9LVXDOLVLHUXQJV�� XQG� $QLPDWLRQVZHUN]HXJ� GHV� 6LPXODWLRQVPRGHOOV� DOV

DXFK� GDV� 6LPXODWLRQVV\VWHP� I�U� NRPSOH[H� 6LPXODWLRQHQ� GHV� &$'�/D\RXWV� JHQXW]W

ZHUGHQ�

6,03/(�2EMHNW

9LHZHU�2EMHNW

9LHZHU

6,03/(��

(FKW]HLW�
NRPPXQLNDWLRQ

%LOG����� 6,03/(�9LHZHU�.RQ]HSW�>7HF���D@

'DV� *HVDPWV\VWHP� EHVWHKHQG� DXV� 6,03/(���&$'�� 0LFURVWDWLRQ� XQG� 6,03/(��

XQWHUVW�W]W�GHQ�3ODQHU�EHL�)UDJHVWHOOXQJHQ�LP�5DKPHQ�YRQ�0DWHULDOIOX���XQG�)DEULN�

SODQXQJHQ� LQ� ,QGXVWULH�� +DQGHO� XQG� 'LHQVWOHLVWXQJ�� 'XUFK� GLH� LQWHJULHUWHQ� &$'�

)XQNWLRQDOLWlWHQ� HUOHLFKWHUW� HV� GDV� (UVWHOOHQ� GHU� /D\RXWV� XQG� GLH� JHRPHWULVFKH� 'L�
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PHQVLRQLHUXQJ� GHU� 0DWHULDOIOX�V\VWHPH� LQ� GHU� *URE�� XQG� )HLQSODQXQJVSKDVH�� (LQ

$QZHQGXQJVVFKZHUSXQNW�LVW�GLH�G\QDPLVFKH�'LPHQVLRQLHUXQJ�XQG�hEHUSU�IXQJ�GHU

JHSODQWHQ�6\VWHPYDULDQWHQ�PLW�+LOIH�GHU�6LPXODWLRQ��'D]X�VWHKHQ�YRUJHIHUWLJWH�%DX�

VWHLQH� XQG� %DXVWHLQNlVWHQ� PLWVDPW� 6WDQGDUGVWHXHUXQJVVWUDWHJLHQ� ]XU� 9HUI�JXQJ�

DEHU� DXFK� HLJHQH� ]XVlW]OLFKH� %DXVWHLQH� I�U� LQGLYLGXHOOH� $QZHQGXQJHQ� ODVVHQ� VLFK

HQWZLFNHOQ�

������ 0$7)/2:

'DV� DP� ,QVWLWXW� I�U� 3URGXNWLRQVWHFKQLN� *PE+� HQWZLFNHOWH� 5HFKQHUZHUN]HXJ

0$7)/2:�LVW�HLQ�+LOIVPLWWHO�]XU�3ODQXQJ�YRQ�3URGXNWLRQVDQODJHQ�>.RK���@��$XI�GHU

%DVLV�YRQ�'DWHLVFKQLWWVWHOOHQ�EHLQKDOWHW�HV�HLQH� ,QWHJUDWLRQ�YRQ�7DEHOOHQNDONXODWLRQ�

&$'�6\VWHP� �$XWR&$'��� 6LPXODWLRQVV\VWHP� �:,71(66�� XQG� 3URJUDPPHQ� ]XP

'HVNWRS�3XEOLVKLQJ��%LOG�������0LW�GLHVHQ�6WDQGDUGSURJUDPPHQ�ODVVHQ�VLFK�GLH�$XI�

JDEHQ�GHU

�� 'DWHQEHUHLWVWHOOXQJ�

�� /D\RXWJHVWDOWXQJ�XQG�2SWLPLHUXQJ�GHU�0DVFKLQHQ��XQG�.RVWHQVWHOOHQDQRUGQXQJ

VRZLH�GHU

�� $EODXIVLPXODWLRQ

YHUNQ�SIHQ� >.RK���@�� (LQ� GXUFKJlQJLJHV�'DWHQPRGHOO� VRUJW� I�U� GHQ� $XVWDXVFK� GHU

EHQ|WLJWHQ�3ODQXQJVLQIRUPDWLRQHQ�]ZLVFKHQ�GHQ�HLQ]HOQHQ�3URJUDPPHQ�

(LQ� 6FKZHUSXQNW� GHV� :HUN]HXJHV� OLHJW� DXI� GHU� UHFKQHUJHVW�W]WHQ�� DXWRPDWLVFKHQ

/D\RXWRSWLPLHUXQJ� >/HKP���@�� +LHU� N|QQHQ� XQWHU� %HU�FNVLFKWLJXQJ� HLQ]XJHEHQGHU

5HVWULNWLRQHQ�� ZLH� ]�%�� UHDOHU� 7UDQVSRUWZHJH� RGHU� VWDQGRUWIL[HU� %HWULHEVPLWWHO�� GLH

0DWHULDOIOX�ZHJH�DXI�%DVLV� YRUKHU� GHILQLHUWHU� /RJLVWLNNHQQ]DKOHQ�PLQLPLHUW�ZHUGHQ�

'DU�EHU� KLQDXV� ZLUG� GXUFK� GLH� (LQELQGXQJ� GHU� 6LPXODWLRQ� HLQ� 3ODQXQJVUHJHONUHLV

UHDOLVLHUW� >/HKP���@�� 'LH� &$'�EDVLHUWH� /D\RXWSODQXQJ� �EHUJLEW� GD]X� HLQ� PDWHULDO�

IOX�WHFKQLVFK� RSWLPLHUWHV� /D\RXW� DQ� GDV� 6LPXODWLRQVV\VWHP�� G�K�� GDV� /D\RXW� PX�

KLHU�QLFKW�QRFKPDOV�HUVWHOOW�ZHUGHQ��'LH�]XVlW]OLFK�QRWZHQGLJHQ�G\QDPLVFKHQ�'DWHQ�

ZLH� ]�%��7DNW]HLWHQ�XQG�$QODJHQYHUI�JEDUNHLWHQ��ZHUGHQ� YRP�3ODQHU� LQWHUDNWLY� HLQ�

JHJHEHQ��XP�GDV�0RGHOO� ]X�YHUYROOVWlQGLJHQ��0LW�+LOIH�GHU�6LPXODWLRQ� Ol�W� VLFK�DQ�
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VFKOLH�HQG� GDV� G\QDPLVFKH� 9HUKDOWHQ� YHUVFKLHGHQHU� 3ODQXQJVYDULDQWHQ� XQWHUVX�

FKHQ�� 'DUXQWHU� IlOOW� ]�%�� GDV� (UPLWWHOQ� YRQ� 0DVFKLQHQHQJSlVVHQ�� 'XUFKODXI]HLWHQ

XQG� 3XIIHUI�OOVWlQGHQ�� /HW]WHUH� ZHUGHQ� QDFK� DEJHVFKORVVHQHU� 6LPXODWLRQ� DQ� GDV

&$'�:HUN]HXJ�]XU�FN�EHUJHEHQ��XP�GRUW�PLW�+LOIH�GHU�7HLOH��E]Z��*HELQGHJU|�HQ

GLH� QRWZHQGLJHQ�3XIIHU�� XQG�%HUHLWVWHOOXQJVIOlFKHQ� ]X� EHUHFKQHQ� XQG� VR� GHQ�3OD�

QXQJVUHJHONUHLV� ]X� VFKOLH�HQ�� (LQH� $QELQGXQJ� YRQ� )XQNWLRQDOLWlWHQ� ]XU� 3UR]H�NR�

VWHQUHFKQXQJ� HUP|JOLFKW� GDU�EHU� KLQDXV� HLQHQ�PRQHWlUHQ�9HUJOHLFK� YHUVFKLHGHQHU

9DULDQWHQ�XQG�HLQH�%HVWLPPXQJ�P|JOLFKHU�5DWLRQDOLVLHUXQJVSRWHQWLDOH�>.RK�����:HU�

��@�

'HVNWRS�3XEOLVKLQJ

3UlVHQWDWLRQ
'RNXPHQWDWLRQ

$EODXIVLPXODWLRQ

6LPXODWLRQVVWXGLH

336��
7DEHOOHQNDONXODWLRQ

'DWHQEHUHLWVWHOOXQJ
'DWHQDXIEHUHLWXQJ

&$'�6\VWHP

0DWHULDOIOX���XQG
/D\RXWSODQXQJ

%LOG����� .RQ]HSW�GHV�5HFKQHUZHUN]HXJHV�0$7)/2:�>/HKP���@

1HEHQ�GHQ�EHUHLWV�EHVFKULHEHQHQ�)XQNWLRQDOLWlWHQ�]XU�0DWHULDOIOX�XQWHUVXFKXQJ�XQG

�SODQXQJ�XQWHUVW�W]W�0$7)/2:�GLH�3ODQXQJ� YRQ�0DWHULDOIOX�V\VWHPHQ� DXFK� GXUFK

GLH� 'LPHQVLRQLHUXQJ� XQG� hEHUSU�IXQJ� DOSKDQXPHULVFK� GHILQLHUWHU� 7UDQVSRUWPLWWHO�

'DEHL�ODVVHQ�VLFK�YRU�DOOHP�GLH�)XQNWLRQDOLWlWHQ�GHV�6LPXODWLRQVV\VWHPV�:,71(66

I�U�GHQ�(QWZXUI�XQG�GLH�2SWLPLHUXQJ�YRQ�6WHXHUXQJVNRQ]HSWHQ�QXW]HQ�
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������ 3UR6RUW

'DV�6\VWHP�3UR6RUW� LVW� HLQH�$XWR&$'�EDVLHUWH�0HWKRGHQZHOW� I�U� HLQH� OD\RXWRULHQ�

WLHUWH�&$'�3ODQXQJ�PDWHULDOIOX�WHFKQLVFKHU�$QODJHQ�>5LF���@��(V�ZXUGH� LP�5DKPHQ

GHV�3URMHNWHV�Ä,QWHJULHUWHV�,QJHQLHXUV\VWHP�I�U�0DWHULDOIOX�DQODJHQ³��,,60)$��>=LH���@

DP� ,QVWLWXW� I�U� )|UGHU�� XQG�%DXPDVFKLQHQWHFKQLN�� 6WDKOEDX�� /RJLVWLN� �,)6/�� DQ� GHU

2WWR�YRQ�*XHULFNH�8QLYHUVLWlW� 0DJGHEXUJ� HQWZLFNHOW�� 0LW� GHQ� ELVODQJ� UHDOLVLHUWHQ

0DWHULDOIOX�WHFKQLNHQ� N|QQHQ� 6RUWLHUDQODJHQ� I�U� 3DNHWH� XQG� %HKlOWHU� VRZLH� 3DOHW�

WHQI|UGHUDQODJHQ�JHSODQW�ZHUGHQ��'HU�3ODQHU�YHUZHQGHW�GD]X��'�0RGHOOH�DXV�H[WHU�

QHQ�WHFKQLVFKHQ�'DWHQEDQNHQ�XQG�RUGQHW�GLHVH�LP�/D\RXW�DQ��%HL�GHU�0RGHOOLHUXQJ

NDQQ�HU�VLFK�GDQN�HLQHV�PRGXODUHQ�*HVWDOWXQJVNRQ]HSWHV�JOHLFK]HLWLJ�DXI�YHUVFKLH�

GHQHQ�'HWDLOOLHUXQJVVWXIHQ� EHZHJHQ�� ZRPLW� VLFK� DXI� %DVLV� HLQHV� NRQVLVWHQWHQ� 'D�

WHQPRGHOOV� HLQH�$EELOGXQJ� GHV� UHDOHQ�3ODQXQJVIRUWVFKULWWHV� GXUFK� HLQH�'DUVWHOOXQJ

JHPLVFKWHU�6WUXNWXUHQ�HUUHLFKHQ� Ol�W� >/HK���@��'LH�]XU�9HUI�JXQJ�VWHKHQGHQ�'HWDLO�

OLHUXQJVVWXIHQ�]HLJW�%LOG�����DP�%HLVSLHO�HLQHU�5ROOHQEDKQ�

'LH� �'�0RGHOOH� GHU� H[WHUQHQ� WHFKQLVFKHQ� 'DWHQEDQNHQ� VLQG� ]XQlFKVW� KHUVWHOOHU�

XQDEKlQJLJ��N|QQHQ� MHGRFK�DXI�KHUVWHOOHUVSH]LILVFKH�$QIRUGHUXQJHQ�DQJHSD�W�ZHU�

GHQ� >5LF���@��'DPLW� ODVVHQ�VLFK�VRZRKO�3ODQXQJV��DOV�DXFK�3URMHNWLHUXQJVDXIJDEHQ

EHDUEHLWHQ��VLHKH�.DSLWHO������

'DV� 6\VWHP� 3UR6RUW� LVW� DXIJUXQG� VHLQHU� WLHIJUHLIHQGHQ� &$'�8QWHUVW�W]XQJ� EHVRQ�

GHUV� JHHLJQHW� I�U� GDV� %HDUEHLWHQ� YHUVFKLHGHQHU� 3UREOHPVWHOOXQJHQ� LQQHUKDOE� GHU

6\VWHPSODQXQJ� VRZRKO�ZlKUHQG� GHU�*URE�� DOV� DXFK�ZlKUHQG� GHU� )HLQSODQXQJ�� =X

QHQQHQ�LVW�KLHU�GLH�'LPHQVLRQLHUXQJ�GHU�JHRPHWULVFKHQ�$EPHVVXQJHQ�RGHU�GDV�(U�

VWHOOHQ�GHU�/D\RXWV��$X�HUGHP�ODVVHQ�VLFK�PLW�+LOIH�GHU�YHUZHQGHWHQ�'DWHQEDQNND�

WDORJH� TXDOLWDWLY� JHHLJQHWH� 0DWHULDOIOX�PLWWHO� LP� 9RUIHOG� GHU� 'LPHQVLRQLHUXQJ� XQG

/D\RXWHUVWHOOXQJ�DXVZlKOHQ�
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*XWEHZHJXQJVOLQLH

/DVWIOlFKH

6W�W]IOlFKH

6W�W]JHU�VW

)|UGHUWHFKQLVFKHU
0DVFKLQHQEDX

7UDJPLWWHO

)|UGHUWHFKQLVFKHU
6WDKOEDX

%LOG����� 3ODQXQJVSKDVHQ�EHUJUHLIHQGH�0RGHOOLHUXQJ�DP�%HLVSLHO�HLQHU

5ROOHQEDKQ�LQ�$QOHKQXQJ�DQ�>/HK���@
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������ 0$/$*$

0$/$*$� LVW� HLQ� YRQ� =,3� ,QJHQLHXUE�UR� ,QGXVWULHSODQXQJ� XQG� 2UJDQLVDWLRQ� HQW�

ZLFNHOWHV�)DEULNSODQXQJVV\VWHP��GDV�DXI�HLQHU�.RSSOXQJ�]ZLVFKHQ�&$'�6\VWHP�XQG

6LPXODWLRQVV\VWHP� EDVLHUW� XQG� DXV�PHKUHUHQ� 3URJUDPPRGXOHQ� DXIJHEDXW� LVW� >3U|�

����=,3���@��(QWKDOWHQ�VLQG�X�D��0RGXOH�]X�GHQ�%HUHLFKHQ

�� 0DWHULDOIOX�DQDO\VH�

�� /D\RXWHQWZLFNOXQJ�

�� 6LPXODWLRQ�XQG

�� )DFLOLW\�0DQDJHPHQW�

$OOH� HQWZLFNHOWHQ�)XQNWLRQDOLWlWHQ� VLQG� VRZRKO� I�U� GDV�&$'�6\VWHP�$XWR&$'� >$XW�

��D@�DOV�DXFK�I�U�GDV�&$'�6\VWHP�0LFURVWDWLRQ�YHUI�JEDU��'LH�6LPXODWLRQ�EDVLHUW�DXI

HLQHU�.RSSOXQJ�]ZLVFKHQ�HLQHP�GHU�EHLGHQ�&$'�6\VWHPH�XQG�GHP�3URJUDPPNHUQ

GHV�6LPXODWLRQVV\VWHPV�6,03/(��� >$(6���@��'LH�6LPXODWLRQ�ZLUG�DOVR�DOV�)XQNWLR�

QDOLWlW� LQ�GDV�&$'�EDVLHUWH�3ODQXQJVV\VWHP�HLQJHEHWWHW��'DPLW�NDQQ�HLQ�$EELOG�GHU

)DEULN�DOV�&$'�/D\RXW�HU]HXJW�ZHUGHQ��GDV�JOHLFK]HLWLJ�GDV�UHDO�G\QDPLVFKH�0RGHOO

GHU�6LPXODWLRQ�GDUVWHOOW� >3U|�����=,3���@��$OV�)ROJH�HQWIlOOW� LP�9HUJOHLFK� ]XU�9RUJH�

KHQVZHLVH�PLW�HLJHQVWlQGLJHQ�6LPXODWLRQVDQZHQGXQJHQ��%LOG������GDV�$UEHLWHQ�PLW

0RGHOO�XQG�$EVWUDNWLRQ��%LOG������

,P� %HUHLFK� GHU� 6\VWHPSODQXQJ� HUODXEW� 0$/$*$� HLQH� WUDQVSRUWOHLVWXQJVEH]RJHQH

'LPHQVLRQLHUXQJ�GHU� I�U�GLH�)DEULN�HUIRUGHUOLFKHQ�0DWHULDOIOX�V\VWHPH�PLW�+LOIH� GHU

6LPXODWLRQ�� 'D]X� VWHKHQ� HLQH� 5HLKH� YRUJHIHUWLJWHU� 6LPXODWLRQVEDXVWHLQH� ZLH� ]�%�

)DKU]HXJSRROV� ]XU�9HUI�JXQJ��GLH� VLFK�PLWVDPW�6WDQGDUGVWHXHUXQJVVWUDWHJLHQ� �]�%�

)LUVW�,Q�)LUVW�2XW��%HVWHU�1DFKIROJHU�XVZ���DXVZlKOHQ�ODVVHQ�

'DV�)DEULNSODQXQJVV\VWHP�0$/$*$� LVW� HLQ�3ODQXQJVKLOIVPLWWHO�� GDV� EHVRQGHUV� I�U

$XIJDEHQVWHOOXQJHQ�GHU�3URGXNWLRQVORJLVWLN�JHHLJQHW�LVW��1HEHQ�GHQ�VSH]LHOOHQ�)XQN�

WLRQDOLWlWHQ�]XU�)DEULNSODQXQJ�XQWHUVW�W]W�GDV�6\VWHP�DEHU�DXFK�GLH�0DWHULDOIOX�SOD�

QXQJ� LQ� LKUHQ� ZHVHQWOLFKHQ� 3KDVHQ�� %HL� GHQ� 9RUDUEHLWHQ� ]XU� 0DWHULDOIOX�SODQXQJ

�0DWHULDOIOX�XQWHUVXFKXQJ��HUOHLFKWHUW�HV�GDV�$XIQHKPHQ��$XIEHUHLWHQ�XQG�'DUVWHOOHQ

GHU�,VW�'DWHQ��:lKUHQG�GHU�*URE��XQG�)HLQSODQXQJ�HQWODVWHW�HV�GHQ�3ODQHU�YRU�DOOHP



����5HFKQHUJHVW�W]WH�3ODQXQJVKLOIVPLWWHO

��

EHL�GHU�6WUXNWXUSODQXQJ�XQG�EHL�GHU�'LPHQVLRQLHUXQJ�XQG�hEHUSU�IXQJ�GHU�YHUVFKLH�

GHQHQ�6\VWHPYDULDQWHQ�PLW�+LOIH�GHU�6LPXODWLRQ�

5HDOHV�6\VWHP

&$'�/D\RXW

6LPXODWLRQ

(UJHEQLVVH

0RGLIL]LHUXQJ $EELOG
9RUJHKHQVZHLVH�PLW

0$/$*$

%LOG����� 2SWLPLHUXQJ�UHDOHU�6\VWHPH�PLW�+LOIH�GHU�6LPXODWLRQ�LQ�$QOHKQXQJ�DQ

>3U|���@

���� %HZHUWXQJ�XQG�)D]LW

'LH�$QDO\VH�GHU� UHFKQHUJHVW�W]WHQ�3ODQXQJVKLOIVPLWWHO� ]HLJW�� GD��GLH�8QWHUVW�W]XQJ

GHV�0DWHULDOIOX�SODQHUV�GXUFK�YHUVFKLHGHQVWH�5HFKQHUZHUN]HXJH��YRQ�NRPPHU]LHOOHU

6WDQGDUGVRIWZDUH��EHU�HLQIDFKH��YRP�3ODQHU�VHOEVW�HQWZLFNHOWH�+LOIVSURJUDPPH�ELV

KLQ�]X�NRPSOH[HQ�6\VWHPIDPLOLHQ��KHXWH�6WDQG�GHU�7HFKQLN�LVW��2KQH�GLHVH�+LOIVPLW�

WHO�LVW�VFKRQ�DOOHLQ�GHU�8PIDQJ�GHU�]X�EHDUEHLWHQGHQ�3ODQXQJVGDWHQ�RIW�QLFKW�PHKU�]X

EHZlOWLJHQ�

'LH� 8QWHUVXFKXQJ� GHU� VSH]LILVFKHQ� 6RIWZDUH� ]XU� 0DWHULDOIOX�SODQXQJ� YHUGHXWOLFKW

GDU�EHU� KLQDXV�� GD�� VLH� JHJHQ�EHU� GHQ� DOOJHPHLQHQ� UHFKQHUJHVW�W]WHQ�+LOIVPLWWHOQ

GHQ�9RUWHLO�KDW��DXI�XQWHUVFKLHGOLFKH�7lWLJNHLWHQ�LP�5DKPHQ�GHU�3ODQXQJ��VLHKH�.D�

SLWHO������]XJHVFKQLWWHQ�]X�VHLQ��'DPLW� ODVVHQ�VLFK�GLH�(LQIOX�IDNWRUHQ�GHU�0DWHULDO�



������%HZHUWXQJ�XQG�)D]LW

��

IOX�SODQXQJ��VLHKH�.DSLWHO������EHVVHU�EHU�FNVLFKWLJHQ��ZDV�]X�HLQHU�JU|�HUHQ�3OD�

QXQJVVLFKHUKHLW�I�KUW�

(LQPDO�JHZRQQHQH�3ODQXQJVGDWHQ�ZHUGHQ�LP�9HUODXI�GHU�3ODQXQJ�KlXILJ�LQ�PHKUH�

UHQ�DXIHLQDQGHUIROJHQGHQ�3ODQXQJVSKDVHQ�XQG�3URJUDPPRGXOHQ�EHQ|WLJW��'HVKDOE

ZLUG� EHL� HLQLJHQ� GHU�3ODQXQJVV\VWHPH�� GLH� HLQH� ,QWHJUDWLRQ� YRQ�(LQ]HOSURJUDPPHQ

RGHU��PRGXOHQ�]X�HLQHP�*HVDPWV\VWHP�YHUZLUNOLFKHQ��DXFK�DXI�GLH�5HDOLVLHUXQJ�HL�

QHV� GXUFKJlQJLJHQ� 'DWHQPRGHOOV� XQG� HLQHU� GXUFKJlQJLJHQ� 'DWHQEDVLV� JHDFKWHW�

'DGXUFK�HQWIlOOW�GLH�PHKUIDFKH�'DWHQHLQJDEH�XQG�GLH�GDUDXV� IROJHQGH�)HKOHUDQIlO�

OLJNHLW�� 'D� DEHU� JHUDGH� GLH� 'DWHQDXIEHUHLWXQJ� XQG� (LQJDEH� GHU� 'DWHQ� HLQHQ� QLFKW

XQHUKHEOLFKHQ� =HLWDXIZDQG� EHGHXWHQ�� WUlJW� GLH� %HU�FNVLFKWLJXQJ� GXUFKJlQJLJ� YHU�

ZHQGEDUHU�'DWHQ�ZHVHQWOLFK�]X�HLQHU�(UK|KXQJ�GHU�3ODQXQJVJHVFKZLQGLJNHLW�EHL�

(LQ�ZLFKWLJHU�$VSHNW�EHLP�(LQVDW]�SODQXQJVVSH]LILVFKHU�3URJUDPPH�LVW�QLFKW�QXU�GDV

8QWHUVW�W]HQ�YRQ�3ODQXQJVPHWKRGHQ��VRQGHUQ�DXFK�YRQ�9RUJHKHQVZHLVHQ��'HVKDOE

HUP|JOLFKHQ� GLH� PHLVWHQ� GHU� XQWHUVXFKWHQ� 6RIWZDUHV\VWHPH� HLQHQ� IOH[LEOHQ� 3OD�

QXQJVDEODXI�XQG�HLQ�V\VWHPDWLVFKHV� LWHUDWLYHV�9RUJHKHQ� �VLHKH�.DSLWHO���������'LHV

Ol�W�GHP�3ODQHU�JHQ�JHQG�LQGLYLGXHOOHQ�)UHLUDXP�XQG�HUOHLFKWHUW�LKP�GDV�'XUFKGULQ�

JHQ�XQG�/|VHQ�DXFK�NRPSOH[HU�$XIJDEHQVWHOOXQJHQ�

(LQH� 8QWHUVW�W]XQJ� GHV� 3ODQHUV� GXUFK� 5HFKQHUZHUN]HXJH�� GLH� HLQ� GXUFKJlQJLJHV

'DWHQPRGHOO�XQG�HLQH�GXUFKJlQJLJH�'DWHQEDVLV�HQWKDOWHQ��SODQXQJVVSH]LILVFKH�7l�

WLJNHLWHQ�XQWHUVW�W]HQ�XQG�HLQ�V\VWHPDWLVFKHV�$UEHLWHQ�PLW�SODQHULVFKHQ�)UHLUlXPHQ

HUP|JOLFKHQ��LVW�DOVR�RKQH�=ZHLIHO�DQ]XVWUHEHQ��'LHVH�)RUGHUXQJHQ�ZHUGHQ�YRQ�GHQ

XQWHUVXFKWHQ�UHFKQHUJHVW�W]WHQ�3ODQXQJVKLOIVPLWWHOQ�]XPLQGHVW�]XP�7HLO�HUI�OOW�

'HQQRFK�Ol�W�VLFK�HUNHQQHQ��GD��GLH�EHUHLWV�H[LVWLHUHQGHQ�6\VWHPH�LKUH�SURJUDPP�

VSH]LILVFKHQ� 6FKZHUSXQNWH� EHVLW]HQ�� GLH� VLFK� DXI� GLH� 3ODQXQJVDXIJDEH�� GLH� 3OD�

QXQJVVFKULWWH�XQG�DXI�GDV�3ODQXQJVJHELHW��VLHKH�.DSLWHO������VRZLH�DXI�HLQH�.RPEL�

QDWLRQ�GHUVHOEHQ�EH]LHKHQ�N|QQHQ��6R�VLQG�3URJUDPPH�RKQH�8QWHUVW�W]XQJ�GHU�,VW�

$QDO\VH� �0DWHULDOIOX�XQWHUVXFKXQJ�� ]ZDU� I�U�1HXSODQXQJHQ�JHHLJQHW�� I�U�8P�� RGHU

(UZHLWHUXQJVSODQXQJHQ� VLQG� VLH� MHGRFK� QLFKW� GXUFKJlQJLJ� HLQVHW]EDU�� $QGHUH

6\VWHPH�ZLHGHUXP�XQWHUVW�W]HQ�]ZDU�GLH�6WUXNWXUSODQXQJ��QLFKW� MHGRFK�GLH�6\VWHP�

SODQXQJ��:LHGHU�DQGHUH�3ODQXQJVZHUN]HXJH� VLQG� VHKU� JXW� DXI� GDV�*HELHW� GHU�)D�

EULNSODQXQJ�E]Z��3URGXNWLRQVORJLVWLN�]XJHVFKQLWWHQ��N|QQHQ�MHGRFK�:DUHQYHUWHLOSUR�



����5HFKQHUJHVW�W]WH�3ODQXQJVKLOIVPLWWHO

��

EOHPH�LQ�'LVWULEXWLRQV]HQWUHQ�HKHU�VFKOHFKWHU�O|VHQ��%HVRQGHUV�GHXWOLFK�LVW�GDV�'HIL�

]LW�EHL�GHU�3ODQXQJ�YRQ�0DWHULDOIOX�V\VWHPHQ�

$XI� GHU� HLQHQ�6HLWH� JLEW� HV� ,QVHOO|VXQJHQ�� GLH� ZHGHU� 3ODQXQJVGDWHQ� DXV� IU�KHUHQ

3ODQXQJVVFKULWWHQ��EHUQHKPHQ�QRFK� LKUH�HLJHQHQ�(UJHEQLVVH�DQ�:HUN]HXJH�QDFK�

IROJHQGHU�3ODQXQJVSKDVHQ��EHUJHEHQ�N|QQHQ��+LHU]X�JHK|UHQ�]�%��3URJUDPPH��GLH

OHGLJOLFK� HLQH� DQDO\WLVFKH� $XVOHJXQJ� YRQ� 0DWHULDOIOX�V\VWHPHQ� GXUFK� GLH� (LQ�� XQG

$XVJDEH�DOSKDQXPHULVFKHU�3DUDPHWHU�]XODVVHQ��RGHU�+LOIVPLWWHO��GLH�DXVVFKOLH�OLFK

GLH�'LPHQVLRQLHUXQJ�GHU�JHRPHWULVFKHQ�$EPHVVXQJHQ�XQG�GLH�(UVWHOOXQJ�YRQ�/D\�

RXWV�XQWHUVW�W]HQ�

$XI� GHU� DQGHUHQ� 6HLWH� H[LVWLHUHQ� ZHLWJHKHQG� GXUFKJlQJLJH� 3URJUDPPSDNHWH� ]XU

0DWHULDOIOX�SODQXQJ��'D�GLHVH� MHGRFK�PHLVW�]XU�%HDUEHLWXQJ�YRQ�3UREOHPVWHOOXQJHQ

GHU� )DEULNSODQXQJ� E]Z�� 3URGXNWLRQVORJLVWLN� GLHQHQ�� OLHJW� LKU� 6FKZHUSXQNW� DXI� GHU

6WUXNWXUSODQXQJ��'LH�6\VWHPSODQXQJ�EHKDQGHOQ�VLH�HQWZHGHU�QXU�DP�5DQGH�RGHU�LP

5DKPHQ� GHU� )HLQSODQXQJ� EHLP� RSWLRQDOHQ� (QWZHUIHQ� XQG� 2SWLPLHUHQ� YRQ� 6WHXH�

UXQJVVWUDWHJLHQ�GHV�*HVDPWV\VWHPV�PLW�+LOIH�GHU�6LPXODWLRQ��(LQH�DQDO\WLVFKH�*URE�

GLPHQVLRQLHUXQJ�]HLWDEKlQJLJHU�XQG�]HLWXQDEKlQJLJHU�*U|�HQ�GHU�EHQ|WLJWHQ�0DWH�

ULDOIOX�V\VWHPH�ILQGHW�GHVKDOE�PHLVW�QLFKW�VWDWW�

(LQH� =XVDPPHQIDVVXQJ� GHU� REHQ� JHQDQQWHQ� 6FKZDFKVWHOOHQ� H[LVWLHUHQGHU� 5HFK�

QHUZHUN]HXJH�]XU�3ODQXQJ�YRQ�0DWHULDOIOX�V\VWHPHQ�]HLJW�%LOG�����

8P�GLH�]XQHKPHQGHQ�$QVSU�FKH�DQ�GLH�3ODQXQJ�YRQ�0DWHULDOIOX�V\VWHPHQ�KLQVLFKW�

OLFK� .RPSOH[LWlW�� 8PIDQJ�� 3ODQXQJVVLFKHUKHLW� XQG�*HVFKZLQGLJNHLW� EHU�FNVLFKWLJHQ

]X�N|QQHQ��PX��GDV�9HUEHVVHUXQJVSRWHQWLDO�� GDV� VLFK�DXV�GHQ�REHQ�DXIJH]HLJWHQ

6FKZDFKVWHOOHQ�H[LVWLHUHQGHU�3URJUDPPH�HUJLEW��DXVJHVFK|SIW�ZHUGHQ��'LHV�I�KUW�]X

IROJHQGHQ�)RUGHUXQJHQ�DQ�:HUN]HXJH�]XU�FRPSXWHUXQWHUVW�W]WH�3ODQXQJ�YRQ�0DWH�

ULDOIOX�V\VWHPHQ�

�� 8QWHUVW�W]XQJ�HLQHU�V\VWHPDWLVFKHQ�XQG�WURW]GHP�IOH[LEOHQ�9RUJHKHQVZHLVH�

�� 9HUZHQGXQJ� HLQHV� GXUFKJlQJLJHQ� 'DWHQPRGHOOV� XQG� HLQHU� GXUFKJlQJLJHQ� 'D�

WHQEDVLV�

�� (LQVDW]IlKLJNHLW�EHL�1HX���8P��XQG�(UZHLWHUXQJVSODQXQJHQ�VRZLH�EHL�$XIJDEHQ�

VWHOOXQJHQ�LQ�,QGXVWULH��+DQGHO�XQG�'LHQVWOHLVWXQJ�



������%HZHUWXQJ�XQG�)D]LW

��

,QVHOO|VXQJHQ

�� .HLQH�DXWRPDWLVFKH�'DWHQ�EHUQDKPH�DXV�IU�KHUHQ
3ODQXQJVSKDVHQ

�� .HLQH�DXWRPDWLVFKH�'DWHQ�EHUJDEH�DQ�VSlWHUH
3ODQXQJVSKDVHQ

�� (UK|KWH�)HKOHUJHIDKU�GXUFK�PHKUIDFKH
'DWHQHLQJDEH

�� (LQVDW]�QXU�I�U�EHVWLPPWH�3ODQXQJVWlWLJNHLWHQ

3URJUDPPSDNHWH

�� ]�7��NHLQH�8QWHUVW�W]XQJ�HLQHU�V\VWHPDWLVFKHQ�XQG
IOH[LEOHQ�9RUJHKHQVZHLVH

�� ]�7��NHLQ�GXUFKJlQJLJHV�'DWHQPRGHOO

�� ]�7��NHLQH�GXUFKJlQJLJH�'DWHQEDVLV

�� %HJUHQ]XQJ�DXI�EHVWLPPWH�3ODQXQJVDXIJDEHQ�
3ODQXQJVVFKULWWH�XQG�3ODQXQJVJHELHWH

�� 0DQJHOKDIWH�8QWHUVW�W]XQJ�EHL�GHU�'LPHQVLRQLHUXQJ
GHU�]HLWXQDEKlQJLJHQ�*U|�HQ

�� 0DQJHOKDIWH�8QWHUVW�W]XQJ�EHL�GHU�DQDO\WLVFKHQ
'LPHQVLRQLHUXQJ�GHU�]HLWDEKlQJLJHQ�*U|�HQ

%LOG����� 6FKZlFKHQ�H[LVWLHUHQGHU�5HFKQHUZHUN]HXJH�]XU�3ODQXQJ�YRQ

0DWHULDOIOX�V\VWHPHQ

�� GXUFKJlQJLJH�8QWHUVW�W]XQJ�GHV�3ODQXQJVSUR]HVVHV�YRQ�GHQ�9RUDUEHLWHQ��0DWH�

ULDOIOX�XQWHUVXFKXQJ���EHU�GLH�6WUXNWXUSODQXQJ�ELV�KLQ�]XU�6\VWHPSODQXQJ�XQG

�� WLHIJUHLIHQGH� 8QWHUVW�W]XQJ� GHV� 3ODQHUV� EHL� GHU� DQDO\WLVFKHQ� 'LPHQVLRQLHUXQJ

VRZRKO�GHU�]HLWDEKlQJLJHQ�DOV�DXFK�GHU�]HLWXQDEKlQJLJHQ�*U|�HQ�

'LHVH�)RUGHUXQJHQ�VROOHQ� LQ�GHQ�QDFKIROJHQGHQ�hEHUOHJXQJHQ�]XU�.RQ]HSWILQGXQJ

XQG�EHL�GHU�(QWZLFNOXQJ�HLQHV�3ODQXQJVZHUN]HXJHV�(LQJDQJ�ILQGHQ�



��

�� =LHOH�XQG�.RQ]HSWH

���� *HVDPWNRQ]HSWLRQ

������ 3ODQXQJVV\VWHPDWLN

(LQH�*UXQGYRUDXVVHW]XQJ��XP�GLH�ZDFKVHQGHQ�$QVSU�FKH�EHL�GHU�3ODQXQJ�YRQ�0D�

WHULDOIOX�V\VWHPHQ� EH]�JOLFK� .RPSOH[LWlW�� 8PIDQJ�� 3ODQXQJVVLFKHUKHLW� XQG� *H�

VFKZLQGLJNHLW�EHKHUUVFKHQ�]X�N|QQHQ��LVW�GLH�NRQVHTXHQWH�9HUZHQGXQJ�HLQHU�V\VWH�

PDWLVFKHQ� 9RUJHKHQVZHLVH�� EHL� GHU� GHU� 3ODQXQJVSUR]H�� LQ� LWHUDWLYHQ� 6FKULWWHQ

GXUFKODXIHQ�ZHUGHQ�NDQQ��(LQH�ZHLWHUH�ZHVHQWOLFKH�)RUGHUXQJ� LVW�GLH�GXUFKJlQJLJH

8QWHUVW�W]XQJ�GHV�3ODQXQJVSUR]HVVHV�JHPl��GHV�EHVFKULHEHQHQ�3ODQXQJVDEODXIHV

�VLHKH�.DSLWHO� ����� YRQ� GHQ�9RUDUEHLWHQ� �0DWHULDOIOX�XQWHUVXFKXQJ�� �EHU� GLH� 6WUXN�

WXUSODQXQJ�ELV�KLQ�]XU�6\VWHPSODQXQJ�� ,Q�GLHVHP�)DOO�NDQQ�GLH�3ODQXQJ�GHU� WHFKQL�

VFKHQ�6\VWHPH�DXI�GHU�3ODQXQJ�GHU�0DWHULDOIO�VVH�DXIEDXHQ�XQG�GLHVH�HUP|JOLFKHQ�

:HUGHQ�GLH�EHLGHQ�)RUGHUXQJHQ�]XVDPPHQJHID�W��VR�Ol�W�VLFK�GLH�LQ�%LOG�����GDUJH�

VWHOOWH�3ODQXQJVV\VWHPDWLN�DEOHLWHQ��GLH�GLH�*UXQGODJH�I�U�DOOH�QDFKIROJHQGHQ�hEHU�

OHJXQJHQ�ELOGHW�

:LH�EHLP�3ODQXQJVDEODXI�ZLUG�DXFK�LQQHUKDOE�GHU�3ODQXQJVV\VWHPDWLN�]ZLVFKHQ�GHQ

3KDVHQ� 9RUDUEHLWHQ�� *URESODQXQJ� XQG� )HLQSODQXQJ� XQWHUVFKLHGHQ�� 'LH� *URESOD�

QXQJVSKDVH� ZLHGHUXP� Ol�W� VLFK� LQ� GLH� 6WUXNWXUSODQXQJ� XQG� 6\VWHPSODQXQJ� XQWHU�

JOLHGHUQ�� 'LH� *UHQ]HQ� ]ZLVFKHQ� GHQ� HLQ]HOQHQ� 3ODQXQJVVFKULWWHQ� VLQG� LQ� GHU� 3OD�

QXQJVSUD[LV�MHGRFK�IOLH�HQG�XQG�GLH�6FKULWWH��EHUODSSHQ�VLFK�KlXILJ�

'D� GHU� ]XJUXQGHOLHJHQGH�3ODQXQJVDEODXI� VRZRKO� I�U� YHUVFKLHGHQH�3ODQXQJVDXIJD�

EHQ� �1HX���8P��XQG�(UZHLWHUXQJVSODQXQJ�� DOV� DXFK� I�U� XQWHUVFKLHGOLFKH�3ODQXQJV�

JHELHWH��,QGXVWULH��+DQGHO�XQG�'LHQVWOHLVWXQJ��*�OWLJNHLW�EHVLW]W�� Ol�W�VLFK�GLH�GDUDXI

DXIEDXHQGH� 3ODQXQJVV\VWHPDWLN� HEHQIDOOV� I�U� YHUVFKLHGHQVWH� 3UREOHPVWHOOXQJHQ

HLQVHW]HQ��$EKlQJLJ�YRQ�GHUHQ�$UW�XQG�*U|�H�P�VVHQ�GDEHL�QLFKW�DOOH�DQJHJHEHQHQ

3ODQXQJVVFKULWWH�XQG��SKDVHQ�EHDUEHLWHW�ZHUGHQ��*HQDXVRZHQLJ�VLQG�GLH�,WHUDWLRQV�

VFKOHLIHQ�LPPHU�JOHLFK�KlXILJ�]X�GXUFKODXIHQ�



������*HVDPWNRQ]HSWLRQ

��

9RUDUEHLWHQ

*URESODQXQJ

)HLQSODQXQJ

0DWHULDOIOX�XQWHUVXFKXQJ��,VW�$QDO\VH�
�� /D\RXWHUIDVVXQJ
�� 'DWHQHUIDVVXQJ�XQG��DXIEHUHLWXQJ
�� 'DUVWHOOXQJ�XQG�%HZHUWXQJ�GHV�,VW�=XVWDQGHV

(UPLWWHOQ�GHU�3ODQXQJVGDWHQ��6ROO�'DWHQ�

6WUXNWXUSODQXQJ
�� 3ODQHQ�GHU�$EOlXIH�XQG�)XQNWLRQVHLQKHLWHQ
�� )HVWOHJHQ�GHU�6WDQGRUWH�GHU�/DJHU��%HDUEHLWXQJV�

XQG�+DQGKDEXQJVVWDWLRQHQ
�� )HVWOHJHQ�GHU�%HZHJXQJVOLQLHQ�GHU�6W�FNJ�WHU
�� (UVWHOOHQ�YRQ�6WUXNWXUYDULDQWHQ

6\VWHPSODQXQJ
�� $XVZDKO�JHHLJQHWHU�0DWHULDOIOX�PLWWHO�I�U�GLH

7UDQVSRUW���/DJHU��XQG�+DQGKDEXQJVDXIJDEHQ
�� 'LPHQVLRQLHUXQJ�GHU�0DWHULDOIOX�V\VWHPH
�� hEHUSU�IHQ�XQG�%HZHUWHQ�GHU�6\VWHPYDULDQWHQ
�� (UVWHOOHQ�GHU�*UREOD\RXWV

'HWDLOSODQXQJ
�� hEHUDUEHLWHQ�GHU�3ODQXQJVGDWHQ
�� 'HWDLOOLHUHQ�GHU�6WUXNWXU��XQG�6\VWHPSODQXQJ
�� (UVWHOOHQ�GHU�$XVVFKUHLEXQJVXQWHUODJHQ

%LOG����� 3ODQXQJVV\VWHPDWLN�I�U�HLQH�GXUFKJlQJLJH�3ODQXQJ�YRQ

0DWHULDOIOX�V\VWHPHQ



����=LHOH�XQG�.RQ]HSWH

��

������ )OH[LELOLWlW�XQG�0RGXODULWlW

8P�GLH�JHIRUGHUWH�3ODQXQJVV\VWHPDWLN� LQ� HLQH�GXUFKJlQJLJH�5HFKQHUXQWHUVW�W]XQJ

LQWHJULHUHQ�]X�N|QQHQ��PX��GLHVH�GLH�HLQ]HOQHQ�3ODQXQJVVFKULWWH�DXV�%LOG�����GXUFK

LKUH� )XQNWLRQDOLWlWHQ� XQWHUVW�W]HQ�� 'DEHL� VROO� GHU� 3ODQHU� QLFKW� GXUFK� HLQHQ� VWDUUHQ�

YRQ�GHU�5HFKQHUXQWHUVW�W]XQJ�YRUJHJHEHQHQ�3ODQXQJVDEODXI�HLQJHVFKUlQNW�ZHUGHQ�

9LHOPHKU� PX�� VLH� GLH� LQGLYLGXHOOH� 3ODQXQJVYRUJHKHQVZHLVH� YHUVFKLHGHQHU� 3ODQHU

HUP|JOLFKHQ�

$EKlQJLJ� YRQ� $UW� XQG� *U|�H� GHU� 3ODQXQJVSURMHNWH� NDQQ� GLH� QRWZHQGLJH� 3OD�

QXQJVWLHIH� VHKU� VWDUN� YDULLHUHQ�� 'HU� 3ODQHU� PX�� GHVKDOE� GLH� 0|JOLFKNHLW� EHVLW]HQ�

HLQH� GXUFKJlQJLJH� 5HFKQHUXQWHUVW�W]XQJ� LQ� XQWHUVFKLHGOLFKHQ� 3ODQXQJVWLHIHQ�� ZLH

]�%�

�� DOV�UHLQH�=HLFKHQKLOIH�I�U�7UDQVSRUWPLWWHO�

�� ]XU�JUREHQ�$XVOHJXQJ�YRQ�0DWHULDOIOX�V\VWHPHQ�RGHU

�� ]XU�2SWLPLHUXQJ�YRQ�6WHXHUXQJVVWUDWHJLHQ�HLQHV�)DKU]HXJSRROV

HLQ]XVHW]HQ�

-H� QDFK� 3ODQXQJVDXIJDEH� XQG� 3ODQXQJVJHELHW� P�VVHQ�PHLVW� QLFKW� DOOH� 3ODQXQJV�

VFKULWWH�LP�3ODQXQJVDEODXI�EHDUEHLWHW�ZHUGHQ��6R�NDQQ�]�%��EHL�HLQHU�1HXSODQXQJ�DXI

HLQH�,VW�$QDO\VH�YHU]LFKWHW�ZHUGHQ�

8P�GLH� JHQDQQWHQ�$QIRUGHUXQJHQ� ]X�HUI�OOHQ��PX��HLQH�GXUFKJlQJLJH�5HFKQHUXQ�

WHUVW�W]XQJ� GLH� 0|JOLFKNHLW� ELHWHQ�� GLH� YHUVFKLHGHQHQ� 3ODQXQJVVFKULWWH� RSWLRQDO� ]X

EHDUEHLWHQ��%LOG�������'DU�EHU�KLQDXV�PX��DXFK�GLH�]HLWOLFKH�5HLKHQIROJH��LQ�GHU�GLH

I�U� HLQ�3ODQXQJVSURMHNW� HUIRUGHUOLFKHQ�6FKULWWH� HUOHGLJW�ZHUGHQ�� LQ� HLQHP� VLQQYROOHQ

5DKPHQ�YRP�3ODQHU�IUHL�ZlKOEDU�VHLQ�

'DPLW�GLH�JHIRUGHUWH�)OH[LELOLWlW�JHZlKUOHLVWHW�ZHUGHQ�NDQQ��ZLUG�I�U�GLH�]X�XQWHUVW�W�

]HQGHQ�3ODQXQJVVFKULWWH�HLQ�PRGXODUHV�.RQ]HSW�HQWZLFNHOW��%LOG�������'LH�HLQ]HOQHQ

0RGXOH�HQWVSUHFKHQ�GDEHL�LP�ZHVHQWOLFKHQ�GHQ�LQ�%LOG�����]XVDPPHQJHID�WHQ�3OD�

QXQJVWlWLJNHLWHQ� LQQHUKDOE�GHU�3ODQXQJVV\VWHPDWLN�XQG�VROOHQ�GHQ�3ODQHU�EHLP�%H�

DUEHLWHQ� GHU� MHZHLOLJHQ� 3ODQXQJVVFKULWWH� YRQ� 5RXWLQHWlWLJNHLWHQ� HQWODVWHQ�� 'DU�EHU
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KLQDXV�P�VVHQ�VLH�ZHLWJHKHQG�XQDEKlQJLJ�YRQHLQDQGHU�DXIUXIEDU�VHLQ��GDPLW�VLH�GLH

I�U� XQWHUVFKLHGOLFKH� 3ODQXQJVSURMHNWH�� 3ODQXQJVYRUJHKHQVZHLVHQ� XQG� 3ODQXQJVWLH�

IHQ�QRWZHQGLJH�)OH[LELOLWlW�VLFKHUVWHOOHQ�N|QQHQ�

9DULLHUHQGH
3ODQXQJVWLHIH

,QGLYLGXHOOH
9RUJHKHQVZHLVH
GHV�3ODQHUV

0|JOLFKNHLW�]XU
RSWLRQDOHQ�%HDUEHLWXQJ

QRWZHQGLJHU
3ODQXQJVVFKULWWH

3URMHNWVSH]LILVFKH
3ODQXQJVVFKULWWH

)OH[LELOLWlW

%LOG����� )OH[LELOLWlW�DOV�$QIRUGHUXQJ�DQ�HLQH�GXUFKJlQJLJH�5HFKQHUXQWHUVW�W]XQJ

'XUFKJlQJLJH�5HFKQHUXQWHUVW�W]XQJ

0RGXO��0RGXO��

6WDQGDUGVRIWZDUH�� 6WDQGDUGVRIWZDUH��

6WDQGDUGVRIWZDUH�� 6WDQGDUGVRIWZDUH��

0RGXO��0RGXO��

0RGXO��0RGXO��

0RGXO��0RGXO��

%LOG����� )OH[LEOHV�0RGXONRQ]HSW�]XU�8QWHUVW�W]XQJ�GHU�HLQ]HOQHQ�3ODQXQJVVFKULWWH



����=LHOH�XQG�.RQ]HSWH

��

'LH�$QDO\VH�GHU�YRUKDQGHQHQ�UHFKQHUJHVW�W]WHQ�3ODQXQJVKLOIVPLWWHO��VLHKH�.DSLWHO���

KDW�JH]HLJW��GD��HLQLJH�*UXQGIXQNWLRQDOLWlWHQ�]XU�3ODQXQJ�YRQ�0DWHULDOIOX�V\VWHPHQ

EHUHLWV� GXUFK� NRPPHU]LHOOH� 6WDQGDUGVRIWZDUH� DEJHGHFNW� ZHUGHQ� N|QQHQ�� 8P� GLH

$Q]DKO� GHU� ]X� HQWZLFNHOQGHQ� *UXQGIXQNWLRQDOLWlWHQ� LQ� DQJHPHVVHQHQ� *UHQ]HQ� ]X

KDOWHQ��LVW�HV�GHVKDOE�YRQ�JUR�HP�9RUWHLO��GLH�3ODQXQJVPRGXOH�DXI�6WDQGDUGVRIWZDUH

DXI]XEDXHQ��=XVDPPHQ�PLW�GLHVHU�N|QQHQ�VLH�GDQQ�]X�HLQHU�GXUFKJlQJLJHQ�5HFK�

QHUXQWHUVW�W]XQJ�LQWHJULHUW�ZHUGHQ�

'LH� *UXQGIXQNWLRQDOLWlWHQ� XQG� (UZHLWHUXQJVP|JOLFKNHLWHQ�� GLH� GLH� YHUVFKLHGHQHQ

$UWHQ� YRQ� 6WDQGDUGSURJUDPPHQ� �]�%�� &$'�� 'DWHQEDQN�� 6LPXODWLRQ� XQG� 7H[WYHUDU�

EHLWXQJ��]XU�9HUI�JXQJ�VWHOOHQ��XQWHUVW�W]HQ�GLH�(QWZLFNOXQJ�GHU�HLQ]HOQHQ�0RGXOH�LQ

XQWHUVFKLHGOLFKHU�4XDOLWlW� XQG�4XDQWLWlW�� $XV� GLHVHP�*UXQG� LVW� HV� HUIRUGHUOLFK�� GLH

EHQ|WLJWHQ�0RGXOIXQNWLRQDOLWlWHQ� KHUDXV]XDUEHLWHQ� XQG� GLH� I�U� GLH� (QWZLFNOXQJ� GHU

0RGXOH� JHHLJQHWVWHQ� 6RIWZDUHSURJUDPPH� DXV]XZlKOHQ�� ,Q� 7DEHOOH� ����ZHUGHQ� GLH

0RGXOH� E]Z�� 3ODQXQJVVFKULWWH� PLW� LKUHQ� +DXSWIXQNWLRQDOLWlWHQ� EHVFKULHEHQ� XQG� GLH

=XRUGQXQJHQ�]X�GHQ�HQWVSUHFKHQGHQ�6WDQGDUGSURJUDPPHQ�YRUJHQRPPHQ�

1HEHQ�GHQ�3ODQXQJVIXQNWLRQDOLWlWHQ��GLH� LQQHUKDOE�GHU�0RGXOH�DXV�7DEHOOH�����HQW�

ZLFNHOW� ZHUGHQ� P�VVHQ�� VWHKHQ� ]XU� %HDUEHLWXQJ� YRQ� 3ODQXQJVSURMHNWHQ� VlPWOLFKH

)XQNWLRQDOLWlWHQ�GHU�YHUZHQGHWHQ�6WDQGDUGSURJUDPPH�]XU�9HUI�JXQJ��6R�XQWHUVW�W�

]HQ� ]�%�� GLH� JUXQGOHJHQGHQ�&$'�� XQG� 'DWHQEDQNIXQNWLRQDOLWlWHQ� GHQ� 3ODQHU� EHLP

(UVWHOOHQ� GHU� YHUVFKLHGHQHQ� /D\RXWV� XQG� EHLP� $XIEHUHLWHQ� XQG� hEHUDUEHLWHQ� GHU

3ODQXQJVGDWHQ��VLHKH�.DSLWHO�����XQG�.DSLWHO������

������ 'XUFKJlQJLJNHLW�GHU�'DWHQ

,P�9HUODXI�GHU�0DWHULDOIOX�XQWHUVXFKXQJ�XQG�GHU�0DWHULDOIOX�SODQXQJ�HQWVWHKHQ�HLQH

9LHO]DKO� YRQ�'DWHQ�� 'LHVH�P�VVHQ� ]XP�=HLWSXQNW� LKUHU� (QWVWHKXQJ� RGHU� ]X� HLQHP

VSlWHUHQ�3ODQXQJV]HLWSXQNW�YRQ�DOOHQ�DP�3ODQXQJVSUR]H��%HWHLOLJWHQ�DXI�GHP�DNWX�

HOOVWHQ� 6WDQG� JHQXW]W� ZHUGHQ� N|QQHQ�� 'D]X� LVW� HV� HUIRUGHUOLFK�� LQ� DOOHQ� 3ODQXQJV�

VFKULWWHQ�E]Z��YRQ�DOOHQ�0RGXOHQ�DXV��XQG�GLHV�GXUFKJlQJLJ�YRQ�GHQ�9RUDUEHLWHQ�ELV

]XU� 6\VWHPSODQXQJ�� DXI� HLQPDO� HQWVWDQGHQH� 'DWHQ� ]XJUHLIHQ� ]X� N|QQHQ�� 'DGXUFK

ZLUG�VRZRKO�GHU�$XIZDQG�GHU�PHKUIDFKHQ�(LQJDEH�EHUHLWV�EHNDQQWHU�'DWHQ�DOV�DXFK

GLH�GDPLW�YHUEXQGHQH�)HKOHUDQIlOOLJNHLW�YHUULQJHUW��ZDV�VLFK�LQ�HLQHU�5HGX]LHUXQJ�GHU

3ODQXQJV]HLW�XQG�HLQHU�(UK|KXQJ�GHU�3ODQXQJVVLFKHUKHLW�QLHGHUVFKOlJW�
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7DEHOOH����� 3ODQXQJVPRGXOH�XQG�JHHLJQHWH�6WDQGDUGVRIWZDUH

0RGXO�E]Z��3ODQXQJVVFKULWW +DXSWIXQNWLRQDOLWlW 6RIWZDUHEDVLV

0RGXO�]XU�/D\RXWHUIDVVXQJ (UIDVVHQ� H[LVWLHUHQGHU� /D\RXWV
�EHU�'DWHLVFKQLWWVWHOOHQ

&$'�6\VWHP

0RGXO�]XU�'DWHQHUIDVVXQJ (UIDVVHQ� YRQ� 3URGXNWHQ�� $EOlXIHQ
XQG� )XQNWLRQVHLQKHLWHQ� �EHU� 'D�
WHLVFKQLWWVWHOOHQ

&$'�6\VWHP�
'DWHQEDQN

0RGXO�]XU�'DUVWHOOXQJ 'DUVWHOOHQ� YRUKDQGHQHU� )OlFKHQ�
)XQNWLRQVHLQKHLWHQ�� :HJH�� EDXOL�
FKHU� 5DQGEHGLQJXQJHQ�� 0DWHULDO�
IO�VVH�XQG�0DWHULDOIOX�V\VWHPH

&$'�6\VWHP

0RGXO�]XU�6WUXNWXUSODQXQJ (U]HXJHQ�YRQ�3URGXNWHQ��$EOlXIHQ
XQG�)XQNWLRQVHLQKHLWHQ�

)HVWOHJHQ� GHU�6WDQGRUWH� GHU� )XQN�
WLRQVHLQKHLWHQ�XQG�GHU�%HZHJXQJV�
OLQLHQ�GHU�0DWHULDOIO�VVH�

$XIEHUHLWHQ� XQG� hEHUDUEHLWHQ� GHU
3ODQXQJVGDWHQ

&$'�6\VWHP�
'DWHQEDQN

0RGXO�]XU�6\VWHPDXVZDKO $XVZDKO� JHHLJQHWHU� 0DWHULDOIOX��
PLWWHO� I�U� GLH� JHJHEHQHQ� 0DWHULDO�
IOX�DXIJDEHQ

&$'�6\VWHP�
'DWHQEDQN

0RGXO�]XU�'LPHQVLRQLHUXQJ *UREGLPHQVLRQLHUXQJ� GHU� 0DWHULDO�
IOX�V\VWHPH

&$'�6\VWHP�
'DWHQEDQN

0RGXO�]XU�hEHUSU�IXQJ '\QDPLVFKH� $QDO\VH� GHV� 6\VWHP�
YHUKDOWHQV

'DWHQEDQN�
6LPXODWLRQ

0RGXO�]XU�%HZHUWXQJ 8QWHUVW�W]XQJ� EHL� YHUVFKLHGHQHQ
0HWKRGHQ� GHU� :LUWVFKDIWOLFKNHLWV�
UHFKQXQJ

&$'�6\VWHP�
'DWHQEDQN

0RGXO�]XU�$XVVFKUHLEXQJ 8QWHUVW�W]XQJ� EHL� GHU� (UVWHOOXQJ
YRQ�$XVVFKUHLEXQJVXQWHUODJHQ

&$'�6\VWHP�
'DWHQEDQN�
7H[WYHUDUEHLWXQJ

=XU�(UI�OOXQJ�GLHVHU�)RUGHUXQJ� LVW�HV�VLQQYROO��HLQH�]HQWUDOH�'DWHQKDOWXQJ�DQ]XVWUH�

EHQ��ZLH�VLH�VLFK�]�%��GXUFK�GLH�,QWHJUDWLRQ�HLQHV�'DWHQEDQNV\VWHPV�UHDOLVLHUHQ�Ol�W�
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��

'XUFK� GLH� 9HUZHQGXQJ� HLQHU� GXUFKJlQJLJHQ� 'DWHQEDVLV� I�U� DOOH� HQWZLFNHOWHQ� 3OD�

QXQJVPRGXOH� LQ� )RUP� HLQHU� 'DWHQEDQN� NDQQ� VLFKHUJHVWHOOW� ZHUGHQ�� GD�� LQ� MHGHP

3ODQXQJVVFKULWW��E]Z��YRQ�MHGHP�0RGXO�DXV��GLH�EHUHLWV�YRUKDQGHQHQ�'DWHQ�JHQXW]W

ZHUGHQ�N|QQHQ��VLHKH�.DSLWHO������

%LOG�����]HLJW�HLQH�VFKHPDWLVFKH�'DUVWHOOXQJ�GHU�'DWHQEDQNLQWHJUDWLRQ�PLW�P|JOLFKHQ

9HUELQGXQJHQ� ]ZLVFKHQ� GHQ� HLQ]HOQHQ� 3ODQXQJVPRGXOHQ� XQG� GHU� 'DWHQEDQN�� 'HU

9RUWHLO� GLHVHV� ,QWHJUDWLRQVNRQ]HSWHV�EHVWHKW� LQ� VHLQHU�)OH[LELOLWlW� EHL�(UZHLWHUXQJHQ

XP�]XVlW]OLFKH�E]Z��EHL�bQGHUXQJHQ�YRUKDQGHQHU�0RGXOH��6R�N|QQHQ�LQ�HLQH�GXUFK�

JlQJLJH� 5HFKQHUXQWHUVW�W]XQJ� DXFK� QDFKWUlJOLFK� ZHLWHUH� 3ODQXQJVIXQNWLRQDOLWlWHQ

LQWHJULHUW�E]Z��GLH�YRUKDQGHQHQ�YHUEHVVHUW�ZHUGHQ�

'DWHQHUIDVVXQJ

6WUXNWXUSODQXQJ

&$' 6LPX�
ODWLRQ

7H[WYHU�
DUEHLWXQJ

6\VWHPDXVZDKO

'LPHQVLRQLHUXQJ

%HZHUWXQJ

$XVVFKUHLEXQJ

hEHUSU�IXQJ

$XVVFKUHLEXQJ

'%

%LOG����� 6FKHPDWLVFKH�'DUVWHOOXQJ�GHU�'DWHQEDQNLQWHJUDWLRQ

8P�HLQ� UHDOHV�0DWHULDOIOX�V\VWHP� LP�5HFKQHU�PRGHOOLHUHQ� ]X� N|QQHQ�� VLQG� VRZRKO

(OHPHQWH� �]�%��2EMHNWH��4XHOOHQ��6HQNHQ��9HUELQGXQJVHOHPHQWH�XQG�6WDWLRQHQ��DOV

DXFK� %HVFKUHLEXQJV�� XQG� %HZHUWXQJVJU|�HQ� �]�%�� 2EMHNWJHRPHWULH�� 0HQJH�� =HLW�
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*HVFKZLQGLJNHLW�XQG�'XUFKVDW]��HUIRUGHUOLFK�>*UR���@��'LHVH�'DWHQ�ZHUGHQ�LQ�XQWHU�

VFKLHGOLFKHQ�3ODQXQJVVFKULWWHQ�EHQ|WLJW��1HEHQ�HLQHU�GXUFKJlQJLJHQ�'DWHQEDVLV��GLH

GLH�SULQ]LSLHOOH�=XJULIIVP|JOLFKNHLW�GHU�HLQ]HOQHQ�3ODQXQJVPRGXOH�DXI�GLH�3ODQXQJV�

GDWHQ�VLFKHUVWHOOW�� LVW�GHVKDOE�DXFK�GLH�9HUZHQGXQJ�HLQHV�GXUFKJlQJLJHV�'DWHQPR�

GHOOV�XQEHGLQJW�HUIRUGHUOLFK��VLHKH�.DSLWHO�������'LHVHV�VRUJW�GDI�U��GD��GLH�,QIRUPD�

WLRQHQ�XQG�'DWHQ�GHU�HLQ]HOQHQ�3ODQXQJVVFKULWWH�LQ�JOHLFKHQ�(LQKHLWHQ��'DWHQW\SHQ�

'DWHQJUXSSHQ��'DWHQVlW]HQ�XQG�$EKlQJLJNHLWHQ�JHOHVHQ�XQG�DEJHOHJW�ZHUGHQ�N|Q�

QHQ��7DEHOOH�����VWHOOW�GLHVH�$QIRUGHUXQJ�EHLVSLHOKDIW�GDU�

7DEHOOH����� *HJHQ�EHUVWHOOXQJ�QLFKW�NRPSDWLEOHU�'DWHQPRGHOOH

'DWHQPRGHOO�� 'DWHQPRGHOO��

(LQKHLW ����PP

/lQJHQDQJDEH�LQ�0LOOLPHWHU

�P

/lQJHQDQJDEH�LQ�0HWHU

'DWHQW\S ������

:HUW�DOV�*OHLWNRPPD]DKO

Ä������³

:HUW�DOV�=HLFKHQNHWWH

'DWHQJUXSSH ����PP������PP������PP

/lQJH��%UHLWH�XQG�+|KH�DOV� HLQ�
]HOQH�:HUWH

�����PP������PP������PP�

/lQJH�� %UHLWH� XQG� +|KH� DOV
9HNWRU

'DWHQVDW] 5ROOHQEDKQ����*HVFKZLQGLJNHLW

*HVFKZLQGLJNHLWVDQJDEH� GXUFK
GLH�*HVFKZLQGLJNHLW�VHOEVW

5ROOHQEDKQ����/lQJH��=HLW

*HVFKZLQGLJNHLWVDQJDEH� GXUFK
HLQH�/lQJH�XQG�GLH�GDI�U�EHQ|�
WLJWH�=HLW

$EKlQJLJNHLW 6WDSOHU����(XURSDOHWWH��*LWWHUER[�
,QGXVWULHSDOHWWH

6WDSOHU� �� NDQQ� (XURSDOHWWH�� *LW�
WHUER[� XQG� ,QGXVWULHSDOHWWH
WUDQVSRUWLHUHQ

*LWWHUER[�� 6WDSOHU� ��� .UDQ� ��
5ROOHQEDKQ��

*LWWHUER[� NDQQ� YRQ� 6WDSOHU� ��
.UDQ���XQG�5ROOHQEDKQ��� WUDQV�
SRUWLHUW�ZHUGHQ

:LUG� NHLQ� GXUFKJlQJLJHV� 'DWHQPRGHOO� DXVJHDUEHLWHW� XQG� LQWHJULHUW�� VR� NDQQ� EHLP

=XJULII�DXI�EHUHLWV�YRUKDQGHQH�3ODQXQJVGDWHQ�HLQ�HUKHEOLFKHU�]XVlW]OLFKHU�$XIZDQG
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GXUFK�)RUPDWLHUHQ��8PUHFKQHQ� XQG�$XIEHUHLWHQ� GHU�'DWHQ� HQWVWHKHQ��(LQ�ZHLWHUHU

1DFKWHLO�LVW�LQ�GHU�JU|�HUHQ�)HKOHUDQIlOOLJNHLW�]X�VHKHQ��GD�JHQDX�EHNDQQW�VHLQ�PX��

ZHOFKHU�3ODQXQJVVFKULWW�E]Z��ZHOFKHV�3ODQXQJVPRGXO�PLW�ZHOFKHP�'DWHQPRGHOO�DU�

EHLWHW�

������ 6RIWZDUHNRQ]HSW

8QWHU�%HU�FNVLFKWLJXQJ�GHU�JHQDQQWHQ�=LHOH�XQG�GHU�]X�LKUHP�(UUHLFKHQ�HQWZLFNHOWHQ

7HLONRQ]HSWH�NDQQ�GDV�LQ�%LOG�����GDUJHVWHOOWH�6RIWZDUHNRQ]HSW�HLQHU�GXUFKJlQJLJHQ

5HFKQHUXQWHUVW�W]XQJ�DEJHOHLWHW�ZHUGHQ��(V�HQWKlOW�VRZRKO�GLH�JHIRUGHUWH�3ODQXQJV�

V\VWHPDWLN�DOV�DXFK�GDV�I�U�HLQH�IOH[LEOH�3ODQXQJ�QRWZHQGLJH�0RGXONRQ]HSW��'DU�EHU

KLQDXV�LVW�HLQH�GXUFKJlQJLJH�'DWHQEDVLV� LQ�)RUP�HLQHU�]HQWUDOHQ�'DWHQEDQNDQZHQ�

GXQJ�LQWHJULHUW��GLH�GLH�9HUZHQGXQJ�HLQHV�GXUFKJlQJLJHQ�'DWHQPRGHOOV�HUP|JOLFKW�

���� 9HUZHQGHWH�(QWZLFNOXQJVEDVLV

=XU� 8PVHW]XQJ� GHV� 6RIWZDUHNRQ]HSWHV� QDFK� %LOG� ���� PX�� HLQH� DQIRUGHUXQJVJH�

UHFKWH� (QWZLFNOXQJVEDVLV� ]XVDPPHQJHVWHOOW� ZHUGHQ�� 'DI�U� VWHKHQ� DXI� GHP� 0DUNW

HLQH�9LHO]DKO�HLQJHI�KUWHU�5HFKQHU��XQG�%HWULHEVV\VWHPH�VRZLH�6WDQGDUGSURJUDPPH

]XU�9HUI�JXQJ��DXV�GHQHQ�HLQH�JHHLJQHWH�$XVZDKO�]X�WUHIIHQ�LVW�

%HLP� (UVWHOOHQ� GHV�0RGXONRQ]HSWHV� �VLHKH� .DSLWHO� ������� KDW� VLFK� JH]HLJW�� GD�� HV

VLQQYROO�LVW��GLH�EHQ|WLJWHQ�3ODQXQJVIXQNWLRQDOLWlWHQ�DXI�GHU�%DVLV�YRUKDQGHQHU�6WDQ�

GDUGSURJUDPPH�]X�HQWZLFNHOQ��'D�GLHVH�3URJUDPPH�EHVWLPPWH�*UXQGIXQNWLRQDOLWl�

WHQ�EHUHLWV�DEGHFNHQ��Ol�W�VLFK�PLW�LKUHU�+LOIH�GHU�5HDOLVLHUXQJVDXIZDQG�EHWUlFKWOLFK

UHGX]LHUHQ��=X�GHU�6WDQGDUGVRIWZDUH��GLH�I�U�GLH�8PVHW]XQJ�GHU�3ODQXQJVIXQNWLRQD�

OLWlWHQ�JHHLJQHW�LVW��JHK|UHQ�QDFK�7DEHOOH�����E]Z��%LOG�����HLQ�&$'��XQG�HLQ�'DWHQ�

EDQNV\VWHP��HLQ�7H[WYHUDUEHLWXQJVSURJUDPP�XQG�HLQ�$EODXIVLPXODWLRQVV\VWHP��6RO�

OHQ�GLHVH�6WDQGDUGSURJUDPPH�YHUQHW]W�ZHUGHQ��VR� LVW�HLQH�6\VWHPXPJHEXQJ�HUIRU�

GHUOLFK�� GLH� HLQH� ,QVWDOODWLRQ� GHU� YHUVFKLHGHQHQ� 3URJUDPPH� DXI� HLQHP�$UEHLWVSODW]

]XOl�W�� 'DU�EHU� KLQDXV� PX�� GLH� 6\VWHPXPJHEXQJ� DXV� *U�QGHQ� GHU� %HQXW]HUDN�

]HSWDQ]� VR� OHLVWXQJVIlKLJ� VHLQ�� GD�� GLH� ]X� HLQHU� GXUFKJlQJLJHQ� 5HFKQHUXQWHUVW�W�

]XQJ�LQWHJULHUWHQ�3URJUDPPH�SDUDOOHO�ODXIIlKLJ�VLQG�
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'LH� UDVDQW� ]XQHKPHQGH� /HLVWXQJVIlKLJNHLW� GHU� +DUGZDUH� EHL� JOHLFK]HLWLJ� IDOOHQGHQ

3UHLVHQ�KDW�GHQ�3HUVRQDO�&RPSXWHU�LQ�GHQ�OHW]WHQ�-DKUHQ�I�U�LPPHU�PHKU�OHLVWXQJV�

LQWHQVLYH�$QZHQGXQJHQ� EUDXFKEDU� JHPDFKW��*HUDGH� EHL� JUR�HQ�&$'�� XQG�'DWHQ�

EDQNDQZHQGXQJHQ��GLH�IU�KHU�IDVW�DXVVFKOLH�OLFK�DXI�81,;�:RUNVWDWLRQV�XQG�*UR��

UHFKQHUQ�OLHIHQ��ZHUGHQ�KHXW]XWDJH�LPPHU�KlXILJHU�OHLVWXQJVIlKLJH�3&�6\VWHPH�HLQ�

JHVHW]W��$XV�GLHVHQ�*U�QGHQ�ZLUG�DOV�5HFKQHU��XQG�%HWULHEVV\VWHP�I�U�GLH�(QWZLFN�

OXQJVEDVLV�HLQ� OHLVWXQJVIlKLJHU�3HUVRQDO�&RPSXWHU�XQWHU�GHP�%HWULHEVV\VWHP�:LQ�

GRZV�17�GHU�)LUPD�0LFURVRIW�DXVJHZlKOW��GHU�PLW�GHQ�PDUNW�EOLFKHQ�(LQ��XQG�$XV�

JDEHJHUlWHQ�DXVJHVWDWWHW�LVW�

)�U�GLH�$XVZDKO�GHU�REHQ�JHQDQQWHQ�6WDQGDUGSURJUDPPH�VLQG�QHEHQ�GHQ�YRUKDQ�

GHQHQ� )XQNWLRQDOLWlWHQ� DXFK� GLH� 0|JOLFKNHLWHQ� ]XU� (UZHLWHUEDUNHLW� XP� HLJHQH� $Q�

ZHQGXQJHQ�� GLH� ,QWHJUDWLRQVIlKLJNHLW� LQ� HLQH� GXUFKJlQJLJH� 5HFKQHUXQWHUVW�W]XQJ�

GLH� /DXIIlKLJNHLW� XQWHU� GHP� DXVJHZlKOWHQ� %HWULHEVV\VWHP�� GLH� %HQXW]HUIUHXQGOLFK�

NHLW��GHU�3UHLV�VRZLH�GLH�0DUNWVWHOOXQJ�GHU�3URJUDPPH�]X�EHU�FNVLFKWLJHQ��$XI�%DVLV

GLHVHU� .ULWHULHQ� ZLUG� GHVKDOE� HLQH� 1XW]ZHUWDQDO\VH� GXUFKJHI�KUW�� XP� GLH� I�U� GDV

6RIWZDUHNRQ]HSW�JHHLJQHWVWHQ�6WDQGDUGSURJUDPPHQ�DXVZlKOHQ�]X�N|QQHQ�

$XIJUXQG�GHU�]XU�=HLW�QRFK�K|KHUHQ�.RPSDWLELOLWlW�XQG�/HLVWXQJVIlKLJNHLW�JHJHQ�EHU

REMHNWRULHQWLHUWHQ� XQG� REMHNWUHODWLRQDOHQ� 'DWHQEDQNV\VWHPHQ� �VLHKH� .DSLWHO� ����

>:DJ���@�ZLUG�]XU�8PVHW]XQJ�GHV�6RIWZDUHNRQ]HSWHV�HLQ�UHODWLRQDOHV�'DWHQEDQNV\�

VWHP�HLQJHVHW]W��8QWHU�GHQ� UHODWLRQDOHQ�6\VWHPHQ�ZLHGHUXP� IlOOW� GLH�:DKO�DXI�GDV

'DWHQEDQNSURJUDPP� $&&(66� GHU� )LUPD� 0LFURVRIW� >0LF���@�� GD� HV� VLFK� YRU� DOOHP

GXUFK�VHLQHQ�KRKHQ�%HNDQQWKHLWVJUDG��VHLQH�HLQIDFKH�,QVWDOODWLRQ�XQG�VHLQHQ�QLHGUL�

JHQ�3UHLV�DXV]HLFKQHW��'LH�]XP�7HLO�JHULQJHUH�/HLVWXQJVIlKLJNHLW�JHJHQ�EHU�DQGHUHQ

'DWHQEDQNV\VWHPHQ�LVW�I�U�GLHVH�$QZHQGXQJ�QLFKW�VR�HQWVFKHLGHQG��GD�$&&(66�LP

5DKPHQ� GHU� GXUFKJlQJLJHQ�5HFKQHUXQWHUVW�W]XQJ� LP�ZHVHQWOLFKHQ� GLH�5ROOH� HLQHU

6FKQLWWVWHOOH�I�U�GLH�3ODQXQJVGDWHQ�]ZLVFKHQ�GHQ�YHUVFKLHGHQHQ�3URJUDPPHQ��EHU�

QHKPHQ�VROO�

$OV�%DVLV�GHU�VWDWLVFKHQ�3ODQXQJVIXQNWLRQDOLWlWHQ�ZLUG�YRU�DOOHP�ZHJHQ�VHLQHU�KRKHQ

0DUNWGXUFKGULQJXQJ�� VHLQHU� JXWHQ� (UZHLWHUEDUNHLW� XQG� VHLQHU� HLQIDFKHQ� ,QWHJUDWL�

RQVIlKLJNHLW�GDV�&$'�6\VWHP�$XWR&$'�GHU�)LUPD�$XWR'HVN�JHZlKOW� >$XW���D@��6R

HQWIDOOHQ� UXQG� ���3UR]HQW� GHV�:HOWPDUNWHV� I�U� NRQVWUXNWLYHV�'HVLJQ� DXI� GLH� )LUPD

$XWR'HVN�� GLH� GDPLW� GHQ�HUVWHQ�3ODW]� LQ� GLHVHP�%HUHLFK� HLQQLPPW� >1�1����D@��'DV

&$'�6\VWHP� $XWR&$'� ELHWHW� HLQH� 5HLKH� YHUVFKLHGHQHU� 3URJUDPPLHUVFKQLWWVWHOOHQ
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]XU�EHQXW]HUVSH]LILVFKHQ�$QZHQGXQJVHQWZLFNOXQJ��GLH�GDV�3URJUDPP�VHKU�RIIHQ�XQG

GDPLW�JXW�HUZHLWHUEDU�XQG�LQWHJUDWLRQVIlKLJ�PDFKHQ�>$XW���E@��'LH�,QWHUSUHWHUVSUDFKH

$XWR/,63� ]�%�� HLJQHW� VLFK� VHKU� JXW� I�U� HLQH� 9HUJU|�HUXQJ� GHV� )XQNWLRQVXPIDQJHV

KLQVLFKWOLFK� HUIRUGHUOLFKHU� 3ODQXQJVIXQNWLRQDOLWlWHQ�� 6R� N|QQHQ� ]XP� HLQHQ� GLH� HU�

VWHOOWHQ�$QZHQGXQJHQ�VHKU�HLQIDFK�LQ�GDV�3URJUDPP�HLQJHEXQGHQ�ZHUGHQ��]XP�DQ�

GHUHQ� HUP|JOLFKW� GLH� G\QDPLVFKH�9DULDEOHQVWUXNWXU� HLQH� HLQIDFKH� +DQGKDEXQJ� GHU

SODQXQJVVSH]LILVFKHQ�'DWHQ��'LH�DXI�GHU�3URJUDPPLHUVSUDFKH�&���EDVLHUHQGH�$5;�

6FKQLWWVWHOOH� �$XWR&$'� 5XQWLPH� ([WHQVLRQ�� ELHWHW� GXUFK� LKUH� $6,�

)XQNWLRQVELEOLRWKHNHQ� �$XWR&$'� 64/� ,QWHUIDFH�� GLH� 0|JOLFKNHLW� GHU� $QELQGXQJ� DQ

UHODWLRQDOH� 'DWHQEDQNHQ� XQG� HUOHLFKWHUW� VR� GLH� ,QWHJUDWLRQ� YRQ� $XWR&$'� LQ� HLQH

GXUFKJlQJLJH�5HFKQHUXQWHUVW�W]XQJ�

=XU�'RNXPHQWDWLRQ�GHU�3ODQXQJVHUJHEQLVVH� LVW�HLQ�3URJUDPP�]XU�7H[WYHUDUEHLWXQJ

HUIRUGHUOLFK��GDV�]XP�(UVWHOOHQ�YRQ�%HULFKWHQ�XQG�$XVVFKUHLEXQJVXQWHUODJHQ�JHHLJ�

QHW� LVW��%HVRQGHUH�%HDFKWXQJ�PX��GLH�8QWHUVW�W]XQJ�GHU� JlQJLJVWHQ�)LOWHU� I�U� GHQ

,PSRUW�YRQ�*UDILNHQ��7H[WHQ��7DEHOOHQ�XQG�'LDJUDPPHQ�ILQGHQ��GD�GLH�,QIRUPDWLRQHQ

YRQ�GHQ�DQGHUHQ�3URJUDPPHQ�LQ�GLHVHU�)RUP�]XU�9HUI�JXQJ�JHVWHOOW�ZHUGHQ�XQG�LQ

GDV�7H[WYHUDUEHLWXQJVV\VWHP�HLQJHEXQGHQ�ZHUGHQ�P�VVHQ��6R�NDQQ�MHGHV�EHOLHELJH

6WDQGDUGSURJUDPP� ]XU� 7H[WYHUDUEHLWXQJ� YHUZHQGHW� ZHUGHQ�� GDV� GHQ� JHQDQQWHQ

$QIRUGHUXQJHQ�HQWVSULFKW��,P�5DKPHQ�GHV�3ODQXQJVZHUN]HXJHV�ZLUG�GDV�7H[WYHUDU�

EHLWXQJVSURJUDPP�:25'�GHU�)LUPD�0LFURVRIW�DXVJHZlKOW�

$OV�6LPXODWLRQVV\VWHP�ZLUG�GDV�3URJUDPP�6,03/(���GHU�)LUPD�$(623�HLQJHVHW]W

>$(6���@�� (V� ]HLFKQHW� VLFK� YRU� DOOHP� GXUFK� HLQ� EUHLWJHIlFKHUWHV� (LQVDW]VSHNWUXP

DXIJUXQG�VHLQHV�REMHNWRULHQWLHUWHQ�%DXVWHLQNRQ]HSWHV�DXV��'DU�EHU�KLQDXV�VRUJW�GLH

]XU�9HUI�JXQJ�VWHKHQGH�3URJUDPPLHUVSUDFKH�6LP7DON� ]XVDPPHQ�PLW� GHU�(QWZLFN�

OXQJVP|JOLFKNHLW� YRQ� 'LDORJIHQVWHUQ� I�U� HLQH� JXWH� (UZHLWHUXQJVIlKLJNHLW�� 0LW� HLQHU

5HLKH� YRQ� ,3&�6FKQLWWVWHOOHQ� �,QWHU� 3URFHVV� &RPPXQLFDWLRQ�� ZLH� 53&� �5HPRWH

3URFHGXUH�&DOO�� XQG�''(� �'\QDPLF�'DWD�([FKDQJH�� NDQQ�6,03/(��� DQGHUH�3UR�

JUDPPH�DQVSUHFKHQ�XQG�VHOEVW�DQJHVSURFKHQ�ZHUGHQ��ZRPLW�GLH� ,QWHJUDWLRQVIlKLJ�

NHLW�VLFKHUJHVWHOOW�ZLUG�>7HF���E@�

'LH�YHUZHQGHWH�(QWZLFNOXQJVEDVLV�EHVWHKW�VRPLW�DXV�IROJHQGHQ�.RPSRQHQWHQ�

�� %HWULHEVV\VWHP��:LQGRZV�17�GHU�)LUPD�0LFURVRIW�

�� &$'�6\VWHP��$XWR&$'�GHU�)LUPD�$XWRGHVN�
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�� 'DWHQEDQNV\VWHP��$&&(66�GHU�)LUPD�0LFURVRIW�

�� 7H[WYHUDUEHLWXQJVSURJUDPP��QLFKW�H[SOL]LW�IHVWJHOHJWHV�6WDQGDUGSURJUDPP��KLHU�

:25'�GHU�)LUPD�0LFURVRIW��

�� $EODXIVLPXODWLRQVV\VWHP��6,03/(���GHU�)LUPD�$(623�

$XI�%DVLV� GHV�6RIWZDUHNRQ]HSWHV� QDFK�%LOG� ���� Ol�W� VLFK� GLH� YHUZHQGHWH� (QWZLFN�

OXQJVEDVLV�ZLH�LQ�%LOG�����GDUJHVWHOOW�EHVFKUHLEHQ�

%HWULHEVV\VWHP��:LQGRZV�17

'DWHQEDQNV\VWHP�
$&&(66

&$'�6\VWHP�
$XWR&$'

7H[WYHUDUEHLWXQJ�
:25'

6LPXODWLRQV�
V\VWHP�
6,03/(��

%LOG����� (QWZLFNOXQJVEDVLV�]XU�8PVHW]XQJ�GHV�6RIWZDUHNRQ]HSWHV�HLQHU

GXUFKJlQJLJHQ�5HFKQHUXQWHUVW�W]XQJ

���� 6FKZHUSXQNWH�GHU�(QWZLFNOXQJ

'D� GDV� 'DWHQEDQNV\VWHP� I�U� GLH� 'DWHQKDOWXQJ� HLQH� ]HQWUDOH� 5ROOH� VSLHOW� XQG� GLH

JUXQGOHJHQGHQ� 3ODQXQJVIXQNWLRQDOLWlWHQ� DXI� GHP� &$'�6\VWHP� DXIEDXHQ�� ZHUGHQ

GLHVH�EHLGHQ�6\VWHPH�DOV�GLH�ZHVHQWOLFKHQ�7HLOEHUHLFKH�GHV�YRUJHVWHOOWHQ�6RIWZDUH�
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NRQ]HSWHV�HLQJHVWXIW�XQG�LP�5DKPHQ�GHU�YRUOLHJHQGHQ�$UEHLW�]X�HLQHP�FRPSXWHULQ�

WHJULHUWHQ�3ODQXQJVZHUN]HXJ�]XVDPPHQJHI�JW��%HL�GHU�5HDOLVLHUXQJ�GHV�3ODQXQJV�

ZHUN]HXJHV�ZHUGHQ�GLH� I�U�GLH�(QWZLFNOXQJVEDVLV� DXVJHZlKOWHQ�6WDQGDUGVRIWZDUH�

SDNHWH�YHUZHQGHW�XQG�GLH� LQ�GHU�*HVDPWNRQ]HSWLRQ� �VLHKH�.DSLWHO������EHVFKULHEH�

QHQ�hEHUOHJXQJHQ�EHU�FNVLFKWLJW�

6R� ZHUGHQ� GLH� 3ODQXQJVPRGXOH� GHV� &$'�� XQG� 'DWHQEDQNV\VWHPV� XPJHVHW]W�� GLH

GLH�0DWHULDOIOX�XQWHUVXFKXQJ� �,VW�$QDO\VH���GLH�6WUXNWXUSODQXQJ�XQG�GLH�6\VWHPSOD�

QXQJ�XQWHUVW�W]HQ��'DV�VLQG�LP�HLQ]HOQHQ�GLH�0RGXOH�]XU

�� /D\RXWHUIDVVXQJ�

�� 'DWHQHUIDVVXQJ�

�� 'DUVWHOOXQJ�

�� 6WUXNWXUSODQXQJ�

�� 6\VWHPDXVZDKO�XQG

�� 'LPHQVLRQLHUXQJ�

0LW�+LOIH�GLHVHU�0RGXOH�VROO� HLQH�SDUDPHWULVFKH�2EMHNWELEOLRWKHN� �VLHKH�.DSLWHO� ����

XQG�HLQH�0|JOLFKNHLW�]XU�VWDWLVFKHQ�$XVODVWXQJVEHUHFKQXQJ��VLHKH�.DSLWHO������YHU�

ZLUNOLFKW�ZHUGHQ��'LHVH�EHLGHQ�6FKZHUSXQNWH�GLHQHQ�GHU�3ODQXQJ�YRQ�0DWHULDOIOX��

V\VWHPHQ�DXI�GHU�*UXQGODJH� VWDWLVFKHU�0DWHULDOIO�VVH��'DPLW� VROO� HLQH� WLHIJUHLIHQGH

8QWHUVW�W]XQJ�GHV�3ODQHUV�EHL�GHU�DQDO\WLVFKHQ�'LPHQVLRQLHUXQJ�GHU�]HLWDEKlQJLJHQ

XQG�]HLWXQDEKlQJLJHQ�*U|�HQ�YRQ�0DWHULDOIOX�V\VWHPHQ�HUP|JOLFKW�ZHUGHQ��ZLH�VLH

DOV� )RUGHUXQJ� DXV� GHU� $QDO\VH� YRUKDQGHQHU�� UHFKQHUJHVW�W]WHU� 3ODQXQJVKLOIVPLWWHO

DEJHOHLWHW�ZLUG��VLHKH�.DSLWHO������

(LQ�ZHLWHUHU�6FKZHUSXQNW� GHU�(QWZLFNOXQJHQ� OLHJW� DXI� GHU�8PVHW]XQJ� HLQHV� GXUFK�

JlQJLJHQ� 'DWHQPRGHOOV� �VLHKH� .DSLWHO� ����� XQG� HLQHU� GXUFKJlQJLJHQ� 'DWHQEDVLV

�VLHKH�.DSLWHO�������+LHUEHL�P�VVHQ�QHEHQ�GHQ�$QIRUGHUXQJHQ�GHU�LP�5DKPHQ�GLHVHU

$UEHLW�]X�HQWZLFNHOQGHQ�0RGXOH�DXFK�GLH�$QIRUGHUXQJHQ�GHU�0RGXOH�]XU

�� hEHUSU�IXQJ�

�� %HZHUWXQJ�XQG

�� $XVVFKUHLEXQJ�
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EHU�FNVLFKWLJW� ZHUGHQ�� GLH� ]X� HLQHP� VSlWHUHQ� =HLWSXQNW� LQ� GDV� 3ODQXQJVZHUN]HXJ

LQWHJULHUW�ZHUGHQ�VROOHQ�

%LOG�����]HLJW�]XVDPPHQIDVVHQG�GLH�6FKZHUSXQNWH�GHU�(QWZLFNOXQJHQ��GLH� LP�5DK�

PHQ�GHV�FRPSXWHULQWHJULHUWHQ�3ODQXQJVZHUN]HXJHV� UHDOLVLHUW� XQG� LQ�GHQ� IROJHQGHQ

.DSLWHOQ�QlKHU�EHVFKULHEHQ�ZHUGHQ�

(QWZLFNOXQJVVFKZHUSXQNWH�GHV�3ODQXQJVZHUN]HXJHV
EHVWHKHQG�DXV�&$'��XQG�'DWHQEDQNV\VWHP

�� 'XUFKJlQJLJHV�'DWHQPRGHOO�XQG�GXUFKJlQJLJH�'DWHQEDVLV
I�U�HLQHQ�VFKQHOOHQ�XQG�VLFKHUHQ�'DWHQDXVWDXVFK�]ZLVFKHQ
GHQ�0RGXOHQ�XQG�3URJUDPPHQ

�� 3DUDPHWULVFKH�2EMHNWELEOLRWKHN�]XP�VFKQHOOHQ�XQG
HLQIDFKHQ�(U]HXJHQ��bQGHUQ��.RSLHUHQ�XQG�/|VFKHQ�YRQ
&$'�JHVW�W]WHQ�0DWHULDOIOX�REMHNWHQ

�� %HUHFKQXQJ�GHU�VWDWLVFKHQ�$XVODVWXQJ�YRQ
0DWHULDOIOX�V\VWHPHQ�GXUFK�/DVWIDKUWHQ�XQG�/DVWKDQGOLQJ
DXI�%DVLV�VWDWLVFKHU�0DWHULDOIO�VVH

%LOG����� (QWZLFNOXQJVVFKZHUSXQNWH�GHV�FRPSXWHULQWHJULHUWHQ

3ODQXQJVZHUN]HXJHV

������ 3DUDPHWULVFKH�2EMHNWELEOLRWKHN

%HL� GHU� &$'�JHVW�W]WHQ� 3ODQXQJ� YRQ�0DWHULDOIOX�V\VWHPHQ�PX�� HLQH� 9LHO]DKO� YRQ

0DWHULDOIOX�PLWWHOQ�HU]HXJW��JHlQGHUW��NRSLHUW�XQG�JHO|VFKW�ZHUGHQ��6R�N|QQHQ�]�%�

EHLP� (UVWHOOHQ� YRQ� 3ODQXQJVYDULDQWHQ� RIW� JDQ]H� 7HLOEHUHLFKH� DQGHUHU� 9DULDQWHQ

�EHUQRPPHQ�ZHUGHQ��8QWHUVFKHLGHQ�VLFK�GLHVH�7HLOEHUHLFKH� MHGRFK�EH]�JOLFK�HLQL�

JHU�3DUDPHWHU�YRQ�GHU�8UVSUXQJVYDULDQWH�� LVW�HLQ�DXIZHQGLJHV�1HX]HLFKQHQ�GHU� LP

3ULQ]LS�VFKRQ�YRUKDQGHQHQ�/|VXQJ�QRWZHQGLJ�
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9HUZDOWXQJVGDWHQ�
�� ,'
�� %H]HLFKQXQJ
�� $UW

+DXSWPD�H�
�� [���\��XQG�]�.RRUGLQDWH�(LQI�JHSXQNW
�� [���\��XQG�]�.RRUGLQDWH�$XVIDKUWVSXQNW
�� %UHLWH
�� /lQJH
�� 2ULHQWLHUXQJ�]XU�[�$FKVH
�� 2ULHQWLHUXQJ�]XU�[\�(EHQH

/HLVWXQJVGDWHQ�
�� )|UGHUJHVFKZLQGLJNHLW
�� 0LQLPDOHU�$EVWDQG�GHU�7UDQVSRUWHLQKHLWHQ
�� (LQVDW]]HLW�LP�%HREDFKWXQJV]HLWUDXP

/lQJH

%UHLWH

[���\��XQG�]�.RRUGLQDWH
$XVIDKUWVSXQNW

[���\��XQG�]�.RRUGLQDWH
(LQI�JHSXQNW

]�$FKVH

\�$FKVH

[�$FKVH

2ULHQWLHUXQJVJHUDGH

%LOG����� 3DUDPHWULVFKH�2EMHNWEHVFKUHLEXQJ�HLQHV�6WHWLJI|UGHUHU�*HUDGVW�FNHV

8P�GHQ�3ODQHU�YRQ�GLHVHU�]HLWDXIZHQGLJHQ�5RXWLQHWlWLJNHLW�]X�HQWODVWHQ��LVW�HLQ�NRQ�

VHTXHQW�SDUDPHWULVFKHV�.RQ]HSW�HLQHU�2EMHNWELEOLRWKHN�HUIRUGHUOLFK��GDV�GLH�'LPHQ�

VLRQLHUXQJ� GHU� JHRPHWULVFKHQ� $EPHVVXQJHQ� WLHIJUHLIHQG� XQWHUVW�W]W� �VLHKH� .DSLWHO

������%HL�GHP�JHIRUGHUWHQ�.RQ]HSW�ZHUGHQ�GLH�PDWHULDOIOX�WHFKQLVFKHQ�2EMHNWH�QLFKW

QXU�GXUFK�JH]HLFKQHWH�*UDILNHOHPHQWH� �/LQLHQ��)OlFKHQ��9ROXPHQN|USHU�XVZ����VRQ�

GHUQ�DXFK�GXUFK�LKUH�+DXSWPD�H�EHVFKULHEHQ��'D]X�HUKDOWHQ�GLH�*UDILNHOHPHQWH�EHL

LKUHU�(UVWHOOXQJ�GLH�+DXSWPD�H�DOV�$WWULEXWH�DQJHKlQJW�XQG� ODVVHQ�VLFK��EHU�GLHVH

]X�HLQHP�VSlWHUHQ�=HLWSXQNW� LGHQWLIL]LHUHQ�XQG�HGLWLHUHQ��%HLP�(GLWLHUHQ�ZHUGHQ� LP

+LQWHUJUXQG� OLHJHQGH� =HLFKHQURXWLQHQ� DQJHVWR�HQ�� GLH� DXV� GHQ� ,QIRUPDWLRQHQ� GHU

+DXSWPD�H�ZLHGHUXP� GLH� HQWVSUHFKHQGHQ�0DWHULDOIOX�REMHNWH� JHQHULHUHQ�� %LOG� ���

]HLJW� EHLVSLHOKDIW� GLH� SDUDPHWULVFKH� 2EMHNWEHVFKUHLEXQJ� HLQHV� 6WHWLJI|UGHUHU�

*HUDGVW�FNHV�� 1HEHQ� 'DWHQ� ]XU� 2EMHNWYHUZDOWXQJ� ZLH� 7UDQVSRUWPLWWHO�,'�� 7UDQV�

SRUWPLWWHO�%H]HLFKQXQJ� XQG� 7UDQVSRUWPLWWHO�$UW� ZHUGHQ� DXFK� GLH� +DXSWPD�H� XQG



����=LHOH�XQG�.RQ]HSWH

��

/HLVWXQJVGDWHQ� GHV�0DWHULDOIOX�REMHNWHV� ]X� VHLQHU� JUDILVFKHQ� 'DUVWHOOXQJ� KLQ]XJH�

I�JW��(V�LVW� MHGRFK�QLFKW�HUIRUGHUOLFK��VlPWOLFKH�0D�H�HLQ]XJHEHQ��GLH�GDV�JUDILVFKH

2EMHNW�EHVFKUHLEHQ��,P�YRUOLHJHQGHQ�)DOO�ZLUG�]�%��QXU�GLH�%UHLWH�XQG�GLH�/lQJH�GHV

6WHWLJI|UGHUHUV� EHQ|WLJW�� GLH�+|KH� EHUHFKQHW� GLH� LP�+LQWHUJUXQG� OLHJHQGH� =HLFKHQ�

URXWLQH�GHV�6WHWLJI|UGHUHUV�DXV�GHU�%UHLWH�XQG�HLQHP�NRQVWDQWHQ�)DNWRU�

'LH�SDUDPHWULVFKH�%HVFKUHLEXQJ�VROOWH�VLFK�MHGRFK�QLFKW�QXU�DXI�GLH�9HUZDOWXQJVGD�

WHQ�XQG�GLH�+DXSWPD�H�EHVFKUlQNHQ��VRQGHUQ�DXFK�GLH�/HLVWXQJVGDWHQ�XPIDVVHQ�

'LHVH� ZHUGHQ� ]XU� *UREGLPHQVLRQLHUXQJ� GHU� 0DWHULDOIOX�V\VWHPH� EH]�JOLFK� LKUHU

]HLWDEKlQJLJHQ� *U|�HQ� DXI� %DVLV� GHU� JHSODQWHQ� VWDWLVFKHQ� 0DWHULDOIO�VVH� EHQ|WLJW

�VLHKH�.DSLWHO������

'DV� SDUDPHWULVFKH� .RQ]HSW� GHU� 2EMHNWELEOLRWKHN� KDW� GHQ� 9RUWHLO�� EHLP� (U]HXJHQ�

bQGHUQ�XQG�.RSLHUHQ�YRQ�0DWHULDOIOX�PLWWHOQ�DXI�EHUHLWV�HLQJHJHEHQH�'DWHQ�]XU�FN�

JUHLIHQ�]X�N|QQHQ��*HUDGH�GDGXUFK�YHUHLQIDFKW�XQG�EHVFKOHXQLJW�VLFK�GDV�(UVWHOOHQ

GHV�3ODQXQJVPRGHOOV�LP�5HFKQHU�JDQ]�HUKHEOLFK��GD�GLH�JOHLFKHQ�'DWHQ�QLFKW�LPPHU

ZLHGHU�YRQ�+DQG�LQ�'LDORJIHOGHU�HLQJHJHEHQ�ZHUGHQ�P�VVHQ��'DU�EHU�KLQDXV�LVW�GLH�

VHV�.RQ]HSW�GXUFK�VHLQH�YRP�3ODQXQJVJHELHW�XQDEKlQJLJH�2EMHNWEHVFKUHLEXQJ� I�U

GHQ�(LQVDW]�EHL�3UREOHPVWHOOXQJHQ�LQ�,QGXVWULH��+DQGHO�XQG�'LHQVWOHLVWXQJ�JHHLJQHW�

������ 6WDWLVFKH�$XVODVWXQJVEHUHFKQXQJ

$OV�(UJHEQLV�GHU�6WUXNWXUSODQXQJ�HUKlOW�GHU�3ODQHU�HLQH�5HLKH�YRQ�6WUXNWXUYDULDQWHQ�

EHL�GHQHQ�GLH�6WDQGRUWH�GHU�)XQNWLRQVHLQKHLWHQ�XQG�]�7��DXFK�GLH�%HZHJXQJVOLQLHQ

GHU�6W�FNJ�WHU�IHVWOLHJHQ��VLHKH�.DSLWHO�����������'D�DXFK�GLH�3URGXNWH��0HQJHQ�XQG

$EOlXIH�EHNDQQW�VLQG��ODVVHQ�VLFK�GLH�JHSODQWHQ�VWDWLVFKHQ�0DWHULDOIO�VVH�EHVWLPPHQ

XQG�GDUVWHOOHQ��'LHV�NDQQ�]�%��PLW�+LOIH�YRQ�PD�VWDEVJHWUHXHQ�6DQNH\�'LDJUDPPHQ

RGHU�0HQJH�:HJH�%LOGHUQ�JHVFKHKHQ��VLHKH�.DSLWHO��������

,P� 5DKPHQ� GHU� QDFKIROJHQGHQ� 6\VWHPSODQXQJ� VWHKW� QDFK� GHU� $XVZDKO� TXDOLWDWLY

JHHLJQHWHU� 0DWHULDOIOX�PLWWHO� GHUHQ� 'LPHQVLRQLHUXQJ� I�U� HLQH� DXVUHLFKHQGH� 7UDQV�

SRUWOHLVWXQJ�DQ��$Q�GLHVHU�6WHOOH�GHV�3ODQXQJVSUR]HVVHV�ZHUGHQ�MHGRFK�DXFK�KHXWH

QRFK� LQ� YLHOHQ� )lOOHQ� GLH� &$'�JHVW�W]WHQ� 3ODQXQJVV\VWHPH� GHU� 6WUXNWXUSODQXQJV�

SKDVH�YHUODVVHQ�XQG�H[WHUQH�DOSKDQXPHULVFKH�3URJUDPPH�]XU�DQDO\WLVFKHQ�'LPHQ�

VLRQLHUXQJ�PLW�HLQHU�9LHO]DKO�YRQ�(LQ��XQG�$XVJDEHSDUDPHWHUQ�EHQXW]W��VLHKH�.DSLWHO



������6FKZHUSXQNWH�GHU�(QWZLFNOXQJ

��

����XQG�.DSLWHO�������'D]X�PX��HLQ�7HLO�GHU�LP�&$'�JHVW�W]WHQ�3ODQXQJVV\VWHP�EH�

UHLWV� YRUKDQGHQHQ� 'DWHQ� QRFKPDOV� HLQJHJHEHQ� ZHUGHQ�� ,P� *HJHQVDW]� GD]X� YHU�

ZHQGHQ� HLQLJH� 3ODQXQJVV\VWHPH� GLH� ]X� GLHVHP� =HLWSXQNW� H[LVWLHUHQGHQ� 3ODQXQJV�

GDWHQ� GXUFKJlQJLJ�ZHLWHU� �VLHKH�.DSLWHO� ���� XQG�.DSLWHO� ������ 6LH� OHVHQ� VLH� MHGRFK

QDFK� GHU� 6WUXNWXUSODQXQJ� VRIRUW� LQ� HLQ� 6LPXODWLRQVV\VWHP� HLQ�� LQ� GHP� QRFK� YLHOH

ZHLWHUH�(LQJDEHQ�QRWZHQGLJ�VLQG��XP�HLQ�YROOVWlQGLJHV�6LPXODWLRQVPRGHOO�DXI]XEDX�

HQ�XQG�GLH�0DWHULDOIOX�V\VWHPH�GLPHQVLRQLHUHQ�]X�N|QQHQ��(LQH�DQDO\WLVFKH�'LPHQ�

VLRQLHUXQJ�GHU�]HLWDEKlQJLJHQ�*U|�HQ�GHU�0DWHULDOIOX�V\VWHPH��/HLVWXQJVGDWHQ��DXI

%DVLV� GHU� LQ� GHU� 6WUXNWXUSODQXQJ� HUPLWWHOWHQ� XQG� GDUJHVWHOOWHQ� VWDWLVFKHQ� 0DWHULDO�

IO�VVH�ILQGHW��ZHQQ��EHUKDXSW��QXU�DP�5DQGH�VWDWW�

$XV�GLHVHP�*UXQG� LVW�HLQ�.RQ]HSW� I�U�HLQH�*UREDXVOHJXQJ�GHU�0DWHULDOIOX�V\VWHPH

]X�HUVWHOOHQ��GDV�GHQ�3ODQHU�LQ�GLHVHP�3ODQXQJVVFKULWW�WLHIJUHLIHQG�XQWHUVW�W]W��VLHKH

.DSLWHO� ������ 6R�PX��GLHVHV�.RQ]HSW� HLQ�(U]HXJHQ� YRQ� 7UDQVSRUWPLWWHOQ� HUODXEHQ�

GDV� �EHU� HLQH� DOSKDQXPHULVFKH� 'HILQLWLRQ� GHU� /HLVWXQJVGDWHQ� KLQDXVJHKHQG� DXFK

HLQH�JUDILVFKH�'HILQLWLRQ�HUP|JOLFKW�XQG�EHLGH�7HLOEHUHLFKH�]X�HLQHP�2EMHNW�]XVDP�

PHQID�W��VLHKH�.DSLWHO�������1RFK�ZLFKWLJHU�DOV�GLHVH�)RUGHUXQJ�LVW�MHGRFK�HLQH�UHDOL�

VWLVFKH�9HUNQ�SIXQJ�GHU�7UDQVSRUWH�PLW�7UDQVSRUWPLWWHOQ��+LHU� LVW�QHEHQ�GHU�=XRUG�

QXQJ�GHV�7UDQVSRUWDXINRPPHQV�]ZLVFKHQ�]ZHL�)XQNWLRQVHLQKHLWHQ� ]X�HLQHP�HLQ]L�

JHQ�7UDQVSRUWPLWWHO�DXFK�GLH�0|JOLFKNHLW�]X�VFKDIIHQ��GLH�7UDQVSRUWH�VRZRKO�SDUDOOHO

�PHQJHQPl�LJ��DOV�DXFK�VHULHOO� �VWUHFNHQPl�LJ��DXI]XWHLOHQ��XQG�GLH�HQWVWDQGHQHQ

7HLOWUDQVSRUWH�YHUVFKLHGHQHQ�7UDQVSRUWPLWWHOQ�]X]XZHLVHQ��%LOG�����YHUGHXWOLFKW�GLH�

VH�)RUGHUXQJ�LQ�JUDILVFKHU�)RUP�

$XI� GHU� %DVLV� VHLQHU� /HLVWXQJVGDWHQ� XQG� GHU� LKP� ]XJHZLHVHQHQ� 7UDQVSRUWH� NDQQ

GDPLW�I�U�MHGHV�7UDQVSRUWPLWWHO�GLH�=HLW�EHUHFKQHW�ZHUGHQ��GLH�HV�I�U�/DVWIDKUWHQ�XQG

GLH�$XIQDKPH�XQG�$EJDEH�GHU�/DVW��/DVWKDQGOLQJ��LP�%HREDFKWXQJV]HLWUDXP�EHQ|�

WLJW��:LUG� GLHVH� =HLW� ]X� VHLQHU� (LQVDW]]HLW� LP� %HREDFKWXQJV]HLWUDXP� LQV� 9HUKlOWQLV

JHVHW]W��VR�HUJLEW�VLFK�GLH�$XVODVWXQJ�DXV�/DVWIDKUW�XQG�/DVWKDQGOLQJ��'LH�(LQVDW]]HLW

LVW�GDEHL�GLH�6XPPH�DXV�%HUHLWVFKDIWV]HLW�XQG�%HWULHEV]HLW�

'LH�DQDO\WLVFKH�'LPHQVLRQLHUXQJ�GHU�/HLVWXQJVGDWHQ�QDFK�RELJHP�.RQ]HSW�KDW�GHQ

9RUWHLO��GHP�3ODQHU�GXUFK�HLQH�JUDILVFKH�'DUVWHOOXQJ�GHU�EHUHLWV�GHILQLHUWHQ�0DWHULDO�

IOX�V\VWHPH� HLQHQ� EHVVHUHQ� hEHUEOLFN� ZlKUHQG� GHU� 3ODQXQJ� ]X� YHUVFKDIIHQ�� %HL

HLQIDFKHQ� 6\VWHPHQ� I�KUW� GDU�EHU� KLQDXV� GLH� JUREH� /HLVWXQJVDXVOHJXQJ� PLW

JHULQJHP�$XIZDQG� ]X� HLQHU� K|KHUHQ�3ODQXQJVVLFKHUKHLW�� 'LH�'DWHQ� GHU� VWDWLVFKHQ



����=LHOH�XQG�.RQ]HSWH

��

$XVOHJXQJ� N|QQHQ� DX�HUGHP� DOV� (LQJDQJVGDWHQ� ]X� HLQHU� VSlWHUHQ� )HLQDXVOHJXQJ

PLW�+LOIH�GHU�6LPXODWLRQ�GLHQHQ�

����7UDQVSRUWHLQKHLWHQ
PLW�7UDQVSRUWPLWWHO��

4XHOOH�)XQNWLRQVHLQKHLW�$

6HQNH�)XQNWLRQVHLQKHLW�%

4XHOOH�)XQNWLRQVHLQKHLW�$

6HQNH�)XQNWLRQVHLQKHLW�%

���7UDQVSRUWHLQKHLWHQ
PLW�7UDQVSRUWPLWWHO��

���7UDQVSRUWHLQKHLWHQ
PLW�7UDQVSRUWPLWWHO��

����7UDQVSRUWHLQKHLWHQ
PLW�7UDQVSRUWPLWWHO�� ���7UDQVSRUWHLQKHLWHQ

PLW�7UDQVSRUWPLWWHO��

%LOG����� 8QWHUWHLOXQJ�YRQ�7UDQVSRUWHQ�]ZLVFKHQ�]ZHL�)XQNWLRQVHLQKHLWHQ



��

�� 5HDOLVLHUWHV�3ODQXQJVZHUN]HXJ

���� 'XUFKJlQJLJH�'DWHQEDVLV

������ 'DWHQEDQNV\VWHP

'LH� 9HUZHQGXQJ� HLQHU� GXUFKJlQJLJHQ� 'DWHQEDVLV� UHGX]LHUW� GLH� 3ODQXQJV]HLW� XQG

HUK|KW�GLH�3ODQXQJVVLFKHUKHLW��GD�HLQPDO�HLQJHJHEHQH�RGHU�YRP�3ODQXQJVZHUN]HXJ

HUVWHOOWH�'DWHQ�QLFKW�QRFKPDOV�HLQJHJHEHQ�ZHUGHQ�P�VVHQ��'DU�EHU�KLQDXV�N|QQHQ

GLH�DP�MHZHLOLJHQ�3ODQXQJVSURMHNW�%HWHLOLJWHQ�]X�MHGHP�=HLWSXQNW�GHU�3ODQXQJ�DXI�GLH

DNWXHOOHQ�'DWHQ�]XJUHLIHQ��VLHKH�.DSLWHO��������

=XU�5HDOLVLHUXQJ�GHU�GXUFKJlQJLJHQ�'DWHQEDVLV�ELHWHW�VLFK�GHU�(LQVDW]�HLQHV�'DWHQ�

EDQNV\VWHPV�DQ��GDV�DOV�6FKQLWWVWHOOH�I�U�GLH�3ODQXQJVGDWHQ�GLH�,QWHJUDWLRQ�GHU�YHU�

VFKLHGHQHQ� 6RIWZDUHV\VWHPH� �EHUQLPPW�� %HVRQGHUV� GLH� 0|JOLFKNHLW�� PLW� +LOIH� JH�

]LHOWHU� 'DWHQEDQNDEIUDJHQ� JHQDX� GLH� 'DWHQ� DXV� GHU� 9LHO]DKO� GHU� 3ODQXQJVGDWHQ

KHUDXV]XILOWHUQ��GLH�HLQ�EHVWLPPWHV�3ODQXQJVPRGXO� I�U�GLH�ZHLWHUH�%HDUEHLWXQJ�EH�

Q|WLJW�� VSULFKW� I�U� GLH� 9HUZHQGXQJ� HLQHU� 'DWHQEDQNDQZHQGXQJ�� 'DQHEHQ� OHLVWHQ

'DWHQEDQNV\VWHPH� DXFK� EHL� GHU� 3IOHJH�� hEHUDUEHLWXQJ� XQG� (UVWHOOXQJ� JHHLJQHWHU

3ODQXQJVGDWHQEDVHQ�ZHUWYROOH�'LHQVWH��*HUDGH�]X�%HJLQQ�GHU�3ODQXQJVSURMHNWH�HLJ�

QHQ�VLH�VLFK�VHKU�JXW��XP�DXV�GHQ�YRUKDQGHQHQ�('9�6\VWHPHQ�GHU�8QWHUQHKPHQ�

ZLH� ]�%�� 336�6\VWHPHQ�� %'(�6\VWHPHQ�� 6\VWHPHQ� GHV� 5HFKQXQJVZHVHQV� RGHU

/HLWVWlQGHQ�� SODQXQJVUHOHYDQWH� 'DWHQ� ]X� �EHUQHKPHQ�� 'LH� PHLVWHQ� GLHVHU� ('9�

6\VWHPH�VLQG� LQ�GHU�/DJH�� LQ� YHUVFKLHGHQHP�8PIDQJ�'DWHQ�PLW� HLQHU�6WDQGDUGGD�

WHQEDQN� DXV]XWDXVFKHQ�� 'LH� 6SDQQZHLWH� UHLFKW� GDEHL� YRQ� GHU� HLQIDFKHQ� $6&,,�

6FKQLWWVWHOOH�ELV�]XP�$XVWDXVFK�GHU�NRPSOHWWHQ�'DWHQ��XQG�7DEHOOHQVWUXNWXU�

:HJHQ� VHLQHU� I�U� GLHVHQ� $QZHQGXQJVIDOO� JXWHQ� (LJQXQJ� ZLUG� ]XU� (QWZLFNOXQJ� GHU

GXUFKJlQJLJHQ� 'DWHQEDVLV� GDV� UHODWLRQDOH� 'DWHQEDQNV\VWHP� $&&(66� GHU� )LUPD

0LFURVRIW�HLQJHVHW]W��VLHKH�.DSLWHO������



����5HDOLVLHUWHV�3ODQXQJVZHUN]HXJ

��

������ ,QWHJUDWLRQ�XQG�)OH[LELOLWlW

$&&(66� KDW� GLH� YROOVWlQGLJH� )XQNWLRQDOLWlW� HLQHU� UHODWLRQDOHQ� 'DWHQEDQN� >0LF���@�

G�K��HV�XQWHUVW�W]W�GLH�$XIJDEHQEHUHLFKH

�� 'DWHQGHILQLWLRQ�XQG��RUJDQLVDWLRQ�

�� 'DWHQPDQLSXODWLRQ�XQG

�� 'DWHQVLFKHUKHLW�

:LH�DQGHUH�UHODWLRQDOH�'DWHQEDQNV\VWHPH�DXFK��LVW�HV�LQ�GHU�/DJH���EHU�HLQH�2'%&�

6FKQLWWVWHOOH� �2SHQ� 'DWDEDVH� &RQQHFWLYLW\�� PLW� DQGHUHQ� 6RIWZDUHV\VWHPHQ� 'DWHQ

DXV]XWDXVFKHQ��6R�NDQQ�VRZRKO�GDV�&$'�6\VWHP�$XWR&$'�DOV�DXFK�GLH�6LPXODWL�

RQVVRIWZDUH�6,03/(����EHU�2'%&�)XQNWLRQDOLWlWHQ�DQ�$&&(66�DQJHEXQGHQ�ZHU�

GHQ�

2'%&�LVW�HLQH�HLQKHLWOLFKH�'DWHQEDQNVFKQLWWVWHOOH�XQWHU�:LQGRZV��GLH�YRQ�0LFURVRIW

PLW�GHU�8QWHUVW�W]XQJ�]DKOUHLFKHU�'DWHQEDQNKHUVWHOOHU�HQWZLFNHOW�ZXUGH��'LH�2'%&�

6FKQLWWVWHOOH� WUHQQW�GLH�2EHUIOlFKH�HLQHU�'DWHQEDQNDQZHQGXQJ� �)URQWHQG��YRQ�GHP

0RGXO��GDV�GLH�SK\VLNDOLVFKHQ�'DWHQ]XJULIIH�DXVI�KUW� �%DFNHQG���XQG�NDQQ�PLW�GLH�

VHP�NRPPXQL]LHUHQ��'LH�6FKQLWWVWHOOH�EHVWHKW�DXV�]ZHL�6WXIHQ��HLQHP�7UHLEHUPDQD�

JHU�XQG�PHKUHUHQ�'DWHQEDQNWUHLEHUQ�I�U�XQWHUVFKLHGOLFKH�'DWHQEDQNV\VWHPH��-HGHU

'DWHQEDQNWUHLEHU�UHJHOW�GHQ�=XJULII�DXI�VHLQ�VSH]LHOOHV�'DWHQEDQNV\VWHP�XQG�LVW�GD�

KHU�RIW�YRQ�GHQ�HQWVSUHFKHQGHQ�'DWHQEDQNKHUVWHOOHUQ�VHOEVW�HQWZLFNHOW��1DFKIROJHQG

VROO�GLH�,QVWDOODWLRQ�XQG�)XQNWLRQVZHLVH�GHU�2'%&�6FKQLWWVWHOOH�DP�%HLVSLHO�GHU�,QWH�

JUDWLRQ�YRQ�$&&(66�XQG�$XWR&$'�QlKHU�HUOlXWHUW�ZHUGHQ��%LOG������

=XQlFKVW�PX�� LQ�$XWR&$'�GHU�$6,�2'%&�7UHLEHU� LQVWDOOLHUW�ZHUGHQ��'LHVHU�7UHLEHU

LVW� QRWZHQGLJ�� XP� GLH� $6,�)XQNWLRQVELEOLRWKHNHQ� �$XWR&$'� 64/� ,QWHUIDFH�� PLW� GHU

2'%&�6FKQLWWVWHOOH�GHV�%HWULHEVV\VWHPV��RGHU�JHQDXHU�PLW�GHP�7UHLEHUPDQDJHU�GHU

2'%&�6FKQLWWVWHOOH�� ]X� YHUELQGHQ��'DEHL�ZLUG� DXFK�GHU�=XJULIIVQDPH�GHILQLHUW�� GHQ

GLH�$XWR&$'�$QZHQGXQJ�I�U�GHQ�=XJULII�DXI�$&&(66�YHUZHQGHW��$QVFKOLH�HQG�PX�

LQ�GHU�6\VWHPVWHXHUXQJ�GHU�2'%&�'DWHQEDQNWUHLEHU�I�U�$&&(66�LQVWDOOLHUW�XQG�PLW

GHP�REHQ�GHILQLHUWHQ�=XJULIIVQDPHQ�YHUEXQGHQ�ZHUGHQ�



������'XUFKJlQJLJH�'DWHQEDVLV

��

$XWR&$'�$QZHQGXQJ

2'%&�7UHLEHUPDQDJHU

2'%&�'DWHQEDQNWUHLEHU

'DWHQEDQN�$&&(66

$6,�2'%&�7UHLEHU

%LOG����� ,QWHJUDWLRQ�YRQ�$XWR&$'�XQG�$&&(66��EHU�2'%&

:HUGHQ� QXQ� YRQ� GHU� $XWR&$'�$QZHQGXQJ� 64/�.RPPDQGRV� �6WUXFWXUHG� 4XHU\

/DQJXDJH��DEJHVHW]W�� VR� UXIHQ�GLHVH��EHU�GHQ�$6,�2'%&�7UHLEHU� ]XQlFKVW� GLH�%L�

EOLRWKHNVIXQNWLRQHQ� GHV� 7UHLEHUPDQDJHUV� DXI�� 'LHVHU� VFKLFNW� GDUDXIKLQ� GLH� GDWHQ�

EDQNVSH]LILVFKHQ� 64/�.RPPDQGRV� DQ� GHQ� 2'%&�'DWHQEDQNWUHLEHU� I�U� $&&(66�

GHU�DXI�GLH�'DWHQTXHOOH� ]XJUHLIHQ�NDQQ��'DV�(UJHEQLV�HLQHU�'DWHQEDQNDEIUDJH�JH�

ODQJW�DXI�GHP�JOHLFKHQ�:HJ�ZLHGHU�]XU�FN�]XU�$XWR&$'�$QZHQGXQJ�

'LHVH� 9RUJHKHQVZHLVH� KDW� GHQ� 9RUWHLO�� GD�� GLH� LQ� GHU� $XWR&$'�$QZHQGXQJ� HU�

]HXJWHQ� 64/�.RPPDQGRV� XQDEKlQJLJ� GDYRQ� VLQG�� ZHOFKH� UHODWLRQDOH� 'DWHQEDQN

EHQXW]W� XQG� ZHOFKHU� GD]XJHK|UHQGH� 2'%&�'DWHQEDQNWUHLEHU� DXI� %HWULHEVV\VWHP�

HEHQH� LQVWDOOLHUW�ZLUG��'LH�9HUZHQGXQJ�GHU�2'%&�6FKQLWWVWHOOH�]XU�5HDOLVLHUXQJ�GHU

GXUFKJlQJLJHQ�'DWHQEDVLV�PDFKW�GDV�3ODQXQJVZHUN]HXJ�VRPLW�IOH[LEHO�EH]�JOLFK�GHU

HLQJHVHW]WHQ�UHODWLRQDOHQ�'DWHQEDQN�

hEHU�GLH�)OH[LELOLWlW�EHL�GHU�:DKO�GHU�HLQJHVHW]WHQ�'DWHQEDQN�KLQDXV�ELHWHW�GLH�9HU�

ZHQGXQJ� GHU� 2'%&�6FKQLWWVWHOOH� DXFK� 9RUWHLOH� EHLP� (LQVDW]� GHV� 0RGXONRQ]HSWHV

�VLHKH�.DSLWHO� ��������2KQH�'DWHQEDQNDQZHQGXQJ�XQG�2'%&�6FKQLWWVWHOOH�P�VVHQ
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GLH�HLQ]HOQHQ�3ODQXQJVPRGXOH�XQG�6RIWZDUHV\VWHPH��EHU�GLUHNWH�6FKQLWWVWHOOHQ�PLW�

HLQDQGHU� NRPPXQL]LHUHQ�� bQGHUW� VLFK� HLQ� 0RGXO� RGHU� NRPPW� HLQ� QHXHV� KLQ]X�� VR

P�VVHQ� VlPWOLFKH�6FKQLWWVWHOOHQ� ]X� DOOHQ� DQGHUHQ�0RGXOHQ� XQG� 6RIWZDUHV\VWHPHQ

�EHUDUEHLWHW�ZHUGHQ��'XUFK�GHQ�(LQVDW]�HLQHU�'DWHQEDQN�PLW�2'%&�6FKQLWWVWHOOH�UH�

GX]LHUW�VLFK�GHU�bQGHUXQJVDXIZDQG�DXI�GHQ�%HUHLFK�]ZLVFKHQ�GHP�EHWURIIHQHQ�0R�

GXO�XQG�GHU�2'%&�6FKQLWWVWHOOH��'LH�GLUHNWHQ�6FKQLWWVWHOOHQ�]ZLVFKHQ�GHQ�HLQ]HOQHQ

3ODQXQJVPRGXOHQ�ZHUGHQ�VRPLW�]X�XQDEKlQJLJHQ�'DWHQEDQNVFKQLWWVWHOOHQ�

������ 'DWHQNRQVLVWHQ]

'LH�'DWHQEDQN�VWHOOW�GLH�YRQ�GHQ�HLQ]HOQHQ�3ODQXQJVPRGXOHQ�EHQ|WLJWHQ�'DWHQ�]XU

9HUI�JXQJ��G�K��GLH�0RGXOH�N|QQHQ�JH]LHOW�'DWHQ�DXV�GHU�'DWHQEDQN�DEIUDJHQ��%LOG

������ 'D]X� ZHUGHQ� GLH� JHVDPWHQ� 3ODQXQJVGDWHQ�� GLH� ]ZLVFKHQ� GHP� &$'�6\VWHP

XQG� GHU� 'DWHQEDQN� DXVJHWDXVFKW� ZHUGHQ� N|QQHQ�� LQ� 7HLOEHUHLFKH� ]HUOHJW�� GLH� GHQ

(OHPHQWW\SHQ�GHV�GXUFKJlQJLJHQ�'DWHQPRGHOOV�HQWVSUHFKHQ��VLHKH�.DSLWHO�������'DV

&$'�6\VWHP�NDQQ�GLHVH�%HUHLFKH�HLQ]HOQ�RGHU� LQ� LKUHU�*HVDPWKHLW� LPSRUWLHUHQ�XQG

H[SRUWLHUHQ�XQG��EHUSU�IW�GDEHL��RE�GLH�'DWHQNRQVLVWHQ]�JHZlKUOHLVWHW�ZLUG�

'HU�=HLWSXQNW�GHV�,PSRUWV�E]Z��GHV�([SRUWV�YRQ�'DWHQ�ZLUG�YRP�%HQXW]HU�GXUFK�HQW�

VSUHFKHQGH�%HIHKOVDXIUXIH�IHVWJHOHJW��(U�EHVWLPPW�VRPLW��ZDQQ�GLH�DNWXHOOHQ�'DWHQ

GHV�&$'�6\VWHPV�DQGHUHQ�%HQXW]HUQ�LQ�GHU�'DWHQEDQN�]XU�9HUI�JXQJ�VWHKHQ�E]Z�

ZDQQ�HU�(UJHEQLVVH�RGHU�(LQJDEHGDWHQ�DXV�GHU�'DWHQEDQN� LQ�GHQ�&$'�JHVW�W]WHQ

7HLO�GHV�3ODQXQJVZHUN]HXJHV�HLQOHVHQ�ZLOO�

���� 'XUFKJlQJLJHV�'DWHQPRGHOO

������ 1RWZHQGLJNHLW�XQG�JUXQGOHJHQGHU�$XIEDX

8P� GLH� ]XU� 3ODQXQJ� YRQ� 0DWHULDOIOX�V\VWHPHQ� HUIRUGHUOLFKHQ� 3ODQXQJVVFKULWWH� PLW

+LOIH�HLQHV�5HFKQHUZHUN]HXJHV�XQWHUVW�W]HQ�]X�N|QQHQ��PX��GHU�]X�SODQHQGH�8Q�

WHUQHKPHQVEHUHLFK�DOV�0RGHOO� LP�5HFKQHU�DEJHELOGHW�ZHUGHQ��'D]X�VLQG�GLH�I�U�GLH

HLQ]HOQHQ�3ODQXQJVVFKULWWH�QRWZHQGLJHQ�(OHPHQWH��4XHOOHQ��6HQNHQ�XVZ���PLW� LKUHQ
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3DUDPHWHUQ��*HRPHWULH��0HQJH�XVZ���LQ�HLQHP�'DWHQPRGHOO�]XU�9HUI�JXQJ�]X�VWHOOHQ

>*UR���@�

1HEHQ�GHU�SULQ]LSLHOOHQ�0|JOLFKNHLW�GLH�HUIRUGHUOLFKHQ�(OHPHQWH�XQG� LKUH�3DUDPHWHU

]X�GHILQLHUHQ��PX��MHGRFK�DXFK�DXI�GLH�'XUFKJlQJLJNHLW�GHV�'DWHQPRGHOOV�JHDFKWHW

ZHUGHQ� �VLHKH�.DSLWHO� ��������0LW� GHU�9HUZHQGXQJ� HLQHV� LQ� DOOHQ� 3ODQXQJVVFKULWWHQ

JOHLFKEOHLEHQGHQ�'DWHQPRGHOOV�Ol�W�VLFK�XQQ|WLJHV�)RUPDWLHUHQ�XQG�8PUHFKQHQ�GHU

'DWHQ�YHUPHLGHQ��'LHV�YHUNOHLQHUW�GHQ�GDI�U�QRWZHQGLJHQ�$XIZDQG�XQG�I�KUW�]X�HLQHU

JHULQJHUHQ�)HKOHUDQIlOOLJNHLW�

'LH� LP�'DWHQPRGHOO�EHQXW]WHQ�7UDQVSRUWPHQJHQ�VRZLH�GLH�$Q]DKO�GHU�)DKUWHQ�XQG

GLH� (LQVDW]]HLWHQ� YRQ� 7UDQVSRUWPLWWHOQ� EH]LHKHQ� VLFK� DXI� HLQHQ� EHVWLPPWHQ� %H�

REDFKWXQJV]HLWUDXP��]�%��HLQH�6FKLFKW��HLQHQ�0RQDW��HLQ�-DKU���'LHVHU�=HLWUDXP�NDQQ

VLFK�YRQ�3URMHNW�]X�3URMHNW�YHUlQGHUQ�XQG�PX��YRP�3ODQHU�IHVWJHOHJW�ZHUGHQ��:HLWHU

PX��GHU�=HLWUDXP�I�U�DOOH�3DUDPHWHU��GLH�VLFK�DXI�LKQ�EH]LHKHQ��JOHLFK�JUR��VHLQ�

'LH�I�U�GDV�GXUFKJlQJLJH�'DWHQPRGHOO�YHUZHQGHWHQ�(OHPHQWH�VLQG�

�� $UWLNHO�

�� 3UR]H�VFKULWWH�

�� 6WDWLRQHQ�

�� hEHUJDEHSXQNWH�

�� 7UDQVSRUWKLOIVPLWWHO�

�� /DJHU�

�� 7UDQVSRUWPLWWHO�XQG

�� 7UDQVSRUWH�

%HL� LKUHU�(QWZLFNOXQJ�ZHUGHQ�QHEHQ�GHU� JHIRUGHUWHQ�'XUFKJlQJLJNHLW� DXFK�GLH�$Q�

IRUGHUXQJHQ� HLQHU� SDUDPHWULVFKHQ� 2EMHNWELEOLRWKHN� �VLHKH� .DSLWHO� ����� XQG� HLQHU

0|JOLFKNHLW� ]XU� VWDWLVFKHQ�$XVODVWXQJVEHUHFKQXQJ� YRQ�0DWHULDOIOX�V\VWHPHQ� GXUFK

/DVWIDKUWHQ�XQG�/DVWKDQGOLQJ��VLHKH�.DSLWHO������EHU�FNVLFKWLJW�
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������ %HVFKUHLEXQJ�GHU�(OHPHQWH

�������� $UWLNHO

,P�HQWZLFNHOWHQ�'DWHQPRGHOO�VLQG�$UWLNHO�DOSKDQXPHULVFKH�(OHPHQWH��GLH�NHLQH�'DU�

VWHOOXQJ�DOV�HLQ]HOQH�JUDILVFKH�2EMHNWH�EHVLW]HQ��6LH�UHSUlVHQWLHUHQ�GLH�UHDOHQ�$UWLNHO

XQG�3URGXNWH�� GLH� GXUFK� GDV� UHDOH�0DWHULDOIOX�V\VWHP� IOLH�HQ�� GXUFK� GLH� 'HILQLWLRQ

HLQHU� HLQGHXWLJHQ� $UWLNHOQXPPHU�� HLQHU� $UWLNHOEH]HLFKQXQJ� XQG� HLQHU� 6W�FN]DKO� LP

%HREDFKWXQJV]HLWUDXP��7DEHOOH������

7DEHOOH����� 3DUDPHWHU�I�U�GDV�0RGHOOHOHPHQW�$UWLNHO

3DUDPHWHU (LQKHLW 'DWHQW\S %HLVSLHO

$UWLNHO�,' >�@ =HLFKHQNHWWH Ä5$������³

$UWLNHO�%H]HLFKQXQJ >�@ =HLFKHQNHWWH Ä6FKDFKWHO�,,,³

6W�FN]DKO�LP�%HREDFKWXQJV]HLWUDXP >�@ *DQ]]DKO ���

�������� 6WDWLRQHQ

'LH�(OHPHQWH�YRP�7\S�6WDWLRQ�VLQG�2EMHNWH��DQ�GHQHQ�GLH� LP�0RGHOO� YRUKDQGHQHQ

$UWLNHO� HLQHQ� ]HLWOLFKHQ�$XIHQWKDOW� EHVLW]HQ�� XP�EHLVSLHOVZHLVH� EHDUEHLWHW��PRQWLHUW�

JHKDQGKDEW�XQG�JHODJHUW�]X�ZHUGHQ��0LW�6WDWLRQHQ� ODVVHQ�VLFK�DOVR� LQ�5HDOLWlW�YRU�

KDQGHQH� )XQNWLRQVHLQKHLWHQ� DEELOGHQ�� 'LHV� N|QQHQ� HLQ]HOQH� %HWULHEVPLWWHO� ZLH

:HUN]HXJPDVFKLQHQ�� 0RQWDJH]HOOHQ� XQG� 3DOHWWLHUURERWHU�� DEHU� DXFK� JDQ]H� %H�

WULHEVEHUHLFKH��ZLH�'UHKHUHLHQ�XQG�5RKWHLOHODJHU��VHLQ�

'LH�JUDILVFKH�'DUVWHOOXQJ�GHV�(OHPHQWW\SV�6WDWLRQ�EHVWHKW�DXV�HLQHU�6HQNH�XQG�DXV

HLQHU�4XHOOH�� DQ� GHU� GHU� ]XI�KUHQGH� 7UDQVSRUW� GLH� $UWLNHO� DEJLEW� �6HQNH�� E]Z�� GHU

DEI�KUHQGH�7UDQVSRUW� GLH�$UWLNHO� DXIQLPPW� �4XHOOH��� ,Q�$EKlQJLJNHLW� YRQ� GHU� HUIRU�

GHUOLFKHQ�*HQDXLJNHLW�GHU�$EELOGXQJ�N|QQHQ�6HQNH�XQG�4XHOOH�]XVDPPHQIDOOHQ�RGHU

UlXPOLFK�JHWUHQQW�VHLQ��%LOG������
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4XHOOH�XQG�6HQNH

6WDWLRQ�$�
4XHOOH�XQG�6HQNH�IDOOHQ

]XVDPPHQ

6WDWLRQ�%�
4XHOOH�XQG�6HQNH�VLQG
UlXPOLFK�JHWUHQQW

4XHOOH 6HQNH

%LOG����� *UDILVFKH�'DUVWHOOXQJ�HLQHU�6WDWLRQ

'LH� 3DUDPHWHU� PLW� GHQ� GD]XJHK|UHQGHQ� (LQKHLWHQ� XQG� 'DWHQW\SHQ�� GLH� ]XU� %H�

VFKUHLEXQJ�YRQ�6WDWLRQHQ�LQQHUKDOE�GHV�'DWHQPRGHOOV�QRWZHQGLJ�VLQG��]HLJW�]XVDP�

PHQIDVVHQG�7DEHOOH�����

7DEHOOH����� 3DUDPHWHU�I�U�GDV�0RGHOOHOHPHQW�6WDWLRQ

3DUDPHWHU (LQKHLW 'DWHQW\S %HLVSLHO

6WDWLRQ�,' >�@ =HLFKHQNHWWH Ä���'0���³

6WDWLRQ�%H]HLFKQXQJ >�@ =HLFKHQNHWWH Ä3DOHWWLHUHU³

)OlFKH >Pð@ *OHLWNRPPD]DKO ������

[�.RRUGLQDWH�GHU�6HQNH >P@ *OHLWNRPPD]DKO �����

\�.RRUGLQDWH�GHU�6HQNH >P@ *OHLWNRPPD]DKO ������

]�.RRUGLQDWH�GHU�6HQNH >P@ *OHLWNRPPD]DKO �����

[�.RRUGLQDWH�GHU�4XHOOH >P@ *OHLWNRPPD]DKO �����

\�.RRUGLQDWH�GHU�4XHOOH >P@ *OHLWNRPPD]DKO ������

]�.RRUGLQDWH�GHU�4XHOOH >P@ *OHLWNRPPD]DKO �����
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�������� 3UR]H�VFKULWWH

)�U�MHGHQ�LP�0RGHOO�GHILQLHUWHQ�$UWLNHO�P�VVHQ�GLH�3UR]H�VFKULWWH�XQG�GLH�5HLKHQIRO�

JH�GHU�3UR]H�VFKULWWH�IHVWJHOHJW�ZHUGHQ��GLH�GLHVHU�$UWLNHO�]X�GXUFKODXIHQ�KDW��'D]X

VWHKW� GDV� DOSKDQXPHULVFKH�(OHPHQW� 3UR]H�VFKULWW� ]XU� 9HUI�JXQJ��PLW� GHVVHQ� +LOIH

GLH� LP� UHDOHQ� 8QWHUQHKPHQVEHUHLFK� YRUKDQGHQHQ� $EOlXIH� XQG� 3UR]HVVH� EHVWLPPW

ZHUGHQ�N|QQHQ��1HEHQ�GHU�%HVFKUHLEXQJ�GHV�3UR]H�VFKULWWHV�HQWKlOW�GDV�(OHPHQW

DXFK� GLH� ,QIRUPDWLRQ�� DQ� ZHOFKHU� 6WDWLRQ� GLHVHU� 3UR]H�� GXUFKJHI�KUW� ZHUGHQ� VROO�

7DEHOOH�����]HLJW�GLH�3DUDPHWHU�HLQHV�3UR]H�VFKULWWHV� I�U�HLQHQ�EHVWLPPWHQ�$UWLNHO�

'LH�3UR]H��,'�LVW�EHL�GLHVHP�(OHPHQW�HLQH�*DQ]]DKO��GLH�GD]X�GLHQW��GLH�5HLKHQIROJH

GHU�3UR]HVVH�IHVW]XKDOWHQ�

7DEHOOH����� 3DUDPHWHU�I�U�GDV�0RGHOOHOHPHQW�3UR]H�VFKULWW

3DUDPHWHU (LQKHLW 'DWHQW\S %HLVSLHO

3UR]H��,' >�@ *DQ]]DKO ��

3UR]H��%H]HLFKQXQJ >�@ =HLFKHQNHWWH Ä/(�%LOGXQJ³

6WDWLRQ�,' >�@ =HLFKHQNHWWH Ä���'0���³

6WDWLRQ�%H]HLFKQXQJ >�@ =HLFKHQNHWWH Ä3DOHWWLHUHU³

�������� 7UDQVSRUWKLOIVPLWWHO

7UDQVSRUWKLOIVPLWWHO� VLQG� DOSKDQXPHULVFKH� (OHPHQWH�� GLH� HLQJHVHW]W� ZHUGHQ�� ZHQQ

QLFKW�MHGHU�$UWLNHO�HLQ]HOQ��VRQGHUQ�PHKUHUH�$UWLNHO�HLQHV�$UWLNHOW\SV�]XVDPPHQ�YRQ

HLQHU�6WDWLRQ�]XU�QlFKVWHQ� WUDQVSRUWLHUW�ZHUGHQ�VROOHQ��6LH�ZHUGHQ� LP�5DKPHQ�GHV

'DWHQPRGHOOV�QXU�GXUFK�LKUH�,'�XQG�%H]HLFKQXQJ�EHVFKULHEHQ��7DEHOOH������

7DEHOOH����� 3DUDPHWHU�I�U�GDV�0RGHOOHOHPHQW�7UDQVSRUWKLOIVPLWWHO

3DUDPHWHU (LQKHLW 'DWHQW\S %HLVSLHO

7+0�,' >�@ =HLFKHQNHWWH Ä������$)³

7+0�%H]HLFKQXQJ >�@ =HLFKHQNHWWH Ä9'0$�%HKlOWHU³
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�������� 7UDQVSRUWPLWWHO

'LH�(OHPHQWH� YRP�7\S�7UDQVSRUWPLWWHO� VLQG�2EMHNWH��PLW� GHQHQ� GLH� LP�0RGHOO� YRU�

KDQGHQHQ�$UWLNHO�YRQ�HLQHU�6WDWLRQ�]XU�QlFKVWHQ� WUDQVSRUWLHUW�ZHUGHQ�N|QQHQ��'LHV

NDQQ�VRZRKO�RKQH�DOV�DXFK�PLW�7UDQVSRUWKLOIVPLWWHO�JHVFKHKHQ��ZREHL�]�7��DXFK�PHK�

UHUH�7UDQVSRUWKLOIVPLWWHO�DXI�HLQPDO�WUDQVSRUWLHUW�ZHUGHQ�N|QQHQ�

'LH�JUDILVFKH�'DUVWHOOXQJ�KlQJW�YRP�7\S�GHV�7UDQVSRUWPLWWHOV�DE�XQG�ZLUG�LQ�.DSLWHO

������]XVDPPHQ�PLW�GHQ�W\SVSH]LILVFKHQ��]HLWXQDEKlQJLJHQ�3DUDPHWHUQ�ZLH�/lQJH�

%UHLWH��+|KH�XVZ��QlKHU�EHVFKULHEHQ��$OOHQ�7UDQVSRUWPLWWHOQ�JHPHLQVDP�VLQG�MHGRFK

GLH�LQ�7DEHOOH�����]XVDPPHQJHID�WHQ�3DUDPHWHU�

7DEHOOH����� $OOJHPHLQH�3DUDPHWHU�I�U�GDV�0RGHOOHOHPHQW�7UDQVSRUWPLWWHO

3DUDPHWHU (LQKHLW 'DWHQW\S %HLVSLHO

70�,' >�@ =HLFKHQNHWWH Ä%-�57���³

70�%H]HLFKQXQJ >�@ =HLFKHQNHWWH Ä6WDSOHU�JUR�³

70�7\S >�@ =HLFKHQNHWWH Ä*DEHOVWDSOHU³

[�.RRUGLQDWH�GHV�(LQI�JHSXQNWHV >P@ *OHLWNRPPD]DKO ������

\�.RRUGLQDWH�GHV�(LQI�JHSXQNWHV >P@ *OHLWNRPPD]DKO ������

]�.RRUGLQDWH�GHV�(LQI�JHSXQNWHV >P@ *OHLWNRPPD]DKO �����

2ULHQWLHUXQJ�]XU�[�$FKVH >�@ *OHLWNRPPD]DKO ������

1HEHQ� GHQ� ]HLWXQDEKlQJLJHQ� 3DUDPHWHUQ� YHUI�JHQ� GLH� 7UDQVSRUWPLWWHO�(OHPHQWH

MHGRFK� DXFK� �EHU� ]HLWDEKlQJLJH� 3DUDPHWHU� �/HLVWXQJVGDWHQ��� GLH� ]XU� %HUHFKQXQJ

LKUHU�VWDWLVFKHQ�$XVODVWXQJ�EHQ|WLJW�ZHUGHQ��7DEHOOH�����]HLJW�GLHVH�]HLWDEKlQJLJHQ

3DUDPHWHU�LQ�$EKlQJLJNHLW�YRP�7\S�GHV�7UDQVSRUWPLWWHOV�
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7DEHOOH����� =HLWDEKlQJLJH�3DUDPHWHU�YHUVFKLHGHQHU�7UDQVSRUWPLWWHO

3DUDPHWHU (LQKHLW 'DWHQW\S %HLVSLHO

6WHWLJI|UGHUHU�*HUDGH�XQG�.XUYH

)|UGHUJHVFKZLQGLJNHLW >P�V@ *OHLWNRPPD]DKO �����

$EVWDQG�GHU�7UDQVSRUWHLQKHLWHQ >P@ *OHLWNRPPD]DKO �����

6WHWLJI|UGHUHU�(FNXPVHW]HU��'XUFKODXI�(FNXPVHW]HU�XQG�'XUFKODXIXPVHW]HU

)|UGHUJHVFKZLQGLJNHLW�GHU�(LQIDKUW >P�V@ *OHLWNRPPD]DKO �����

)|UGHUJHVFKZLQGLJNHLW�GHU�$XVIDKUW >P�V@ *OHLWNRPPD]DKO �����

6XPPH�GHU�+XE]HLWHQ�HLQHV�6SLHOV >V@ *OHLWNRPPD]DKO �����

6XPPH�GHU�6FKDOW]HLWHQ�HLQHV�6SLHOV >V@ *OHLWNRPPD]DKO �����

6WHWLJI|UGHUHU�'UHKWLVFK

)|UGHUJHVFKZLQGLJNHLW >P�V@ *OHLWNRPPD]DKO �����

6XPPH�GHU�'UHK]HLWHQ�HLQHV�6SLHOV >V@ *OHLWNRPPD]DKO �����

6XPPH�GHU�6FKDOW]HLWHQ�HLQHV�6SLHOV >V@ *OHLWNRPPD]DKO �����

5HJDOEHGLHQJHUlW�(LQPDVW��5HJDOEHGLHQJHUlW�=ZHLPDVW�XQG�+RFKUHJDOVWDSOHU

)DKUJHVFKZLQGLJNHLW >P�PLQ@ *OHLWNRPPD]DKO �������

+XEJHVFKZLQGLJNHLW >P�PLQ@ *OHLWNRPPD]DKO ������

*DEHOKXEZDJHQ�+DQG�XQG�(OHNWUR��*DEHOVWDSOHU��6FKXEPDVWVWDSOHU�XQG�)76

*HVFKZLQGLJNHLW >P�V@ *OHLWNRPPD]DKO �����

.UDQ�(LQWUlJHU�XQG�.UDQ�=ZHLWUlJHU

.UDQ�*HVFKZLQGLJNHLW >P�V@ *OHLWNRPPD]DKO �����

.DW]�*HVFKZLQGLJNHLW >P�V@ *OHLWNRPPD]DKO �����

+XE��6HQN�*HVFKZLQGLJNHLW >P�V@ *OHLWNRPPD]DKO �����

$OOH�7UDQVSRUWPLWWHO

(LQVDW]]HLW�LP�%HREDFKWXQJV]HLWUDXP >K@ *OHLWNRPPD]DKO �����
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'LH�LQ�7DEHOOH�����XQG�7DEHOOH�����EHVFKULHEHQHQ�3DUDPHWHU�VLQG�(LQJDEHSDUDPHWHU�

GLH� ]XU� JUDILVFKHQ�'DUVWHOOXQJ�GHV�7UDQVSRUWPLWWHOV� E]Z�� ]X�GHVVHQ�*UREGLPHQVLR�

QLHUXQJ�GLHQHQ��'DV�(UJHEQLV�GLHVHU�*UREGLPHQVLRQLHUXQJ�EHVWHKW�DXV�YRP�7\S�GHV

7UDQVSRUWPLWWHOV�XQDEKlQJLJHQ�$XVJDEHSDUDPHWHUQ��GLH�GLH�VWDWLVFKHQ�$XVODVWXQJHQ

GHU�HLQ]HOQHQ�7UDQVSRUWPLWWHO�DQJHEHQ��7DEHOOH������

7DEHOOH����� $XVJDEHSDUDPHWHU�I�U�GDV�0RGHOOHOHPHQW�7UDQVSRUWPLWWHO

3DUDPHWHU (LQKHLW 'DWHQW\S %HLVSLHO

$XVODVWXQJ�DXV�/DVWIDKUWHQ >�@ *OHLWNRPPD]DKO ������

$XVODVWXQJ� DXV� /DVWDXIQDKPH� XQG� �
DEJDEH

>�@ *OHLWNRPPD]DKO ������

$XVODVWXQJ� DXV� /DVWIDKUWHQ�� /DVWDXI�
QDKPH�XQG��DEJDEH

>�@ *OHLWNRPPD]DKO ������

�������� /DJHU

'LH�'DUVWHOOXQJ�GHU�/DJHU�DOV�6WDWLRQHQ�PLW�6HQNH�XQG�4XHOOH�LVW�EHVRQGHUV�I�U�IU�KH

3ODQXQJVSKDVHQ�XQG� �VFKULWWH�JHHLJQHW�� ,Q�VSlWHUHQ�3ODQXQJVVFKULWWHQ�KLQJHJHQ� LVW

GLHVH�'DUVWHOOXQJ�]X�XQJHQDX��'LHVHV�3UREOHP�NDQQ�PLW�2EMHNWHQ�YRP�(OHPHQWW\S

/DJHU�EHKREHQ�ZHUGHQ��GLH�HLQH�GHWDLOOLHUWHUH�'DUVWHOOXQJ�HUODXEHQ�

*HQDXVR�ZLH� EHLP�(OHPHQWW\S� 7UDQVSRUWPLWWHO� KlQJW� DXFK� EHLP� (OHPHQWW\S� /DJHU

GLH�JUDILVFKH�'DUVWHOOXQJ�YRP�7\S�GHV�/DJHUV�DE��6LH�ZLUG� LQ�.DSLWHO�������]XVDP�

PHQ� PLW� GHQ� W\SVSH]LILVFKHQ� ]HLWXQDEKlQJLJHQ� 3DUDPHWHUQ� ZLH� �*HVDPW��/lQJH�

�*HVDPW��%UHLWH�� �*HVDPW��+|KH� XVZ�� QlKHU� EHVFKULHEHQ�� 'LH� DOOJHPHLQHQ� 3DUD�

PHWHU��GLH�I�U�DOOH�7\SHQ�YRQ�/DJHUQ�GLH�JOHLFKHQ�VLQG��]HLJW�7DEHOOH�����
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7DEHOOH����� $OOJHPHLQH�3DUDPHWHU�I�U�GDV�0RGHOOHOHPHQW�/DJHU

3DUDPHWHU (LQKHLW 'DWHQW\S %HLVSLHO

/DJHU�,' >�@ =HLFKHQNHWWH Ä/.����=8³

/DJHU�%H]HLFKQXQJ >�@ =HLFKHQNHWWH Ä9HUVDQGODJHU³

/DJHU�7\S >�@ =HLFKHQNHWWH Ä+RFKUHJDO³

[�.RRUGLQDWH�GHV�(LQI�JHSXQNWHV >P@ *OHLWNRPPD]DKO ������

\�.RRUGLQDWH�GHV�(LQI�JHSXQNWHV >P@ *OHLWNRPPD]DKO ������

]�.RRUGLQDWH�GHV�(LQI�JHSXQNWHV >P@ *OHLWNRPPD]DKO �����

2ULHQWLHUXQJ�]XU�[�$FKVH >�@ *OHLWNRPPD]DKO ������

�������� hEHUJDEHSXQNWH

'LH� LP�0RGHOO� GHILQLHUWHQ� $UWLNHO� ZHUGHQ� JHPl�� LKUHU� 3UR]H�VFKULWWH� PLW� +LOIH� YRQ

7UDQVSRUWPLWWHOQ�YRQ�6WDWLRQ�]X�6WDWLRQ�WUDQVSRUWLHUW��(V�NRPPW� MHGRFK�YRU��GD��GHU

7UDQVSRUW�YRQ�HLQHU�6WDWLRQ�]XU�QlFKVWHQ�QLFKW�QXU�YRQ�HLQHP��VRQGHUQ�YRQ�PHKUHUHQ

7UDQVSRUWPLWWHOQ��EHUQRPPHQ�ZLUG��%HLVSLHOVZHLVH�NDQQ�HLQ�*DEHOVWDSOHU�HLQ�7UDQV�

SRUWKLOIVPLWWHO�PLW�$UWLNHOQ�DQ�GHU�6WDWLRQ�$�DXIQHKPHQ���EHU�HLQH�EHVWLPPWH�(QWIHU�

QXQJ�WUDQVSRUWLHUHQ�XQG�GDQQ�DQ�HLQH�5ROOHQEDKQ��EHUJHEHQ��'LHVH�WUDQVSRUWLHUW�GDV

7UDQVSRUWKLOIVPLWWHO�DQVFKOLH�HQG�]X�6WDWLRQ�%��8P�GLHVH�hEHUJDEH�LP�0RGHOO�DEELO�

GHQ� ]X� N|QQHQ�� VWHOOW� GDV� GXUFKJlQJLJH� 'DWHQPRGHOO� 2EMHNWH� YRP� 7\S� hEHUJDEH�

SXQNW�]XU�9HUI�JXQJ�

'LH�JUDILVFKH�'DUVWHOOXQJ�YRQ�hEHUJDEHSXQNWHQ�EHVFKUlQNW�VLFK�DXI�HLQH�DEVWUDNWH

$EELOGXQJ�GHV�hEHUJDEHRUWHV�DOV�.UHLVV\PERO� �%LOG�������$P�hEHUJDEHSXQNW�HQGHW

GHU� 7UDQVSRUW� PLW� GHP� HLQHQ� 7UDQVSRUWPLWWHO� XQG� EHJLQQW� GHU� 7UDQVSRUW� PLW� GHP

QlFKVWHQ�7UDQVSRUWPLWWHO�

=XU� 'HILQLWLRQ� YRQ� hEHUJDEHSXQNWHQ� P�VVHQ� HLQH� HLQGHXWLJH� hEHUJDEH�,'�� HLQH

hEHUJDEH�%H]HLFKQXQJ�XQG�GLH�.RRUGLQDWHQ�GHV�hEHUJDEHRUWHV� IHVWJHOHJW�ZHUGHQ�

ZLH�VLH�LQ�7DEHOOH�����]X�VHKHQ�VLQG�
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4XHOOH�6WDWLRQ�$ 6HQNH�6WDWLRQ�%

hEHUJDEHSXQNW

%LOG����� *UDILVFKH�'DUVWHOOXQJ�HLQHV�hEHUJDEHSXQNWHV

7DEHOOH����� 3DUDPHWHU�I�U�GDV�0RGHOOHOHPHQW�hEHUJDEHSXQNW

3DUDPHWHU (LQKHLW 'DWHQW\S %HLVSLHO

hEHUJDEH�,' >�@ =HLFKHQNHWWH Ä���$5�7;³

hEHUJDEH�%H]HLFKQXQJ >�@ =HLFKHQNHWWH Ä6WDSOHU�6WHWLJI�³

[�.RRUGLQDWH�GHU�hEHUJDEH >P@ *OHLWNRPPD]DKO ������

\�.RRUGLQDWH�GHU�hEHUJDEH >P@ *OHLWNRPPD]DKO �����

]�.RRUGLQDWH�GHU�hEHUJDEH >P@ *OHLWNRPPD]DKO �����

�������� 7UDQVSRUWH

'LH�7UDQVSRUWH�GHV�5HFKQHUPRGHOOV�HUJHEHQ�VLFK�DXV�GHU�HLQGHXWLJHQ�.RPELQDWLRQ

GHU�EHUHLWV�LQ�GHQ�(OHPHQWHQ�$UWLNHO��3UR]H�VFKULWW��6WDWLRQ�XQG�hEHUJDEHSXQNW�YRU�

KDQGHQHQ� 3DUDPHWHUZHUWH� $UWLNHO�,'�� 3UR]H��,'�� 4XHOOHQ�,'� XQG� 6HQNHQ�,'�� 'DV

(OHPHQW�7UDQVSRUW�LVW�DOVR�HLQ�2EMHNW��GDV�GHP�7UDQVSRUW�HLQHV�EHVWLPPWHQ�$UWLNHOV

QDFK� GHP� %HHQGHQ� HLQHV� EHVWLPPWHQ� 3UR]H�VFKULWWHV� YRQ� HLQHU� 4XHOOH� ]X� HLQHU

6HQNH�HQWVSULFKW�

'LH�JUDILVFKH�'DUVWHOOXQJ�GHV�(OHPHQWHV�7UDQVSRUW� LVW�HLQ�3IHLO��GHU�GLH�4XHOOH�GHV

7UDQVSRUWHV�JHULFKWHW�PLW�VHLQHU�6HQNH�YHUELQGHW��%LOG�������'LH�%UHLWH�GHV�3IHLOV�UH�
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SUlVHQWLHUW�GDEHL�GLH�$Q]DKO�GHU�7UDQVSRUWHLQKHLWHQ��GHU�9HUODXI�GHV�3IHLOV�HQWVSULFKW

GHP�7UDQVSRUWZHJ�

4XHOOH�6WDWLRQ�$

hEHUJDEHSXQNW

%LOG����� *UDILVFKH�'DUVWHOOXQJ�HLQHV�7UDQVSRUWHV

)�U�MHGHQ�YRP�3ODQXQJVZHUN]HXJ�VHOEVWlQGLJ�HUVWHOOWHQ�7UDQVSRUW��GHU�VLFK�DXV�GHU

HLQGHXWLJHQ�.RPELQDWLRQ�YRQ�$UWLNHO��3UR]H�VFKULWW��4XHOOH�XQG�6HQNH�HUJLEW��P�VVHQ

]XU�JHQDXHUHQ�'HILQLWLRQ�HLQH�5HLKH�YRQ�(LQJDEHSDUDPHWHUQ�IHVWJHOHJW�ZHUGHQ��'LH�

VH�VLQG�LQ�7DEHOOH������GDUJHVWHOOW�

$XV�GHQ�EHUHLWV�YRUKDQGHQHQ�3DUDPHWHUZHUWHQ��]�%��6W�FN]DKO�HLQHV�$UWLNHOV�LP�%H�

REDFKWXQJV]HLWUDXP��� GHU� JUDILVFKHQ� 'DUVWHOOXQJ� XQG� GHQ� (LQJDEHSDUDPHWHUQ� GHV

(OHPHQWHV�7UDQVSRUW��7DEHOOH�������HUJHEHQ�VLFK�GLH�:HUWH�GHU�$XVJDEHSDUDPHWHU�

GLH�YRP�3ODQXQJVZHUN]HXJ�DXWRPDWLVFK�I�U�MHGHQ�7UDQVSRUW�EHUHFKQHW�ZHUGHQ��(LQH

=XVDPPHQIDVVXQJ�GHU�$XVJDEHSDUDPHWHU�]HLJW�7DEHOOH������

'LH�DXWRPDWLVFK�HUVWHOOWHQ�7UDQVSRUWH�YHUODXIHQ�]XQlFKVW�GLUHNW�YRQ�6WDWLRQ�]X�6WDWL�

RQ��G�K��VRZRKO�GLH�4XHOOHQ�DOV�DXFK�GLH�6HQNHQ�VLQG�6WDWLRQHQ��'XUFK�HLQH�'HWDLOOLH�

UXQJ�GHU�XUVSU�QJOLFKHQ�7UDQVSRUWH�PLW�+LOIH�YRQ�VHULHOOHQ�XQG�SDUDOOHOHQ�7HLOXQJHQ

�VLHKH�.DSLWHO����������ZHUGHQ�QHXH�7UDQVSRUWH�HU]HXJW��GLH�I�U�GLH�4XHOOHQ�XQG�6HQ�

NHQ�]�7��DXFK�hEHUJDEHSXQNWH�EHQXW]HQ� �%LOG�������%HL�HLQHU�VROFKHQ�9HUIHLQHUXQJ

HUJHEHQ� VLFK�PHLVW� QHXH�:HUWH� I�U� GLH� $XVJDEHSDUDPHWHU�� YRU� DOOHP� GDQQ�� ZHQQ



������'XUFKJlQJLJHV�'DWHQPRGHOO

���

DXFK�GLH�(LQJDEHSDUDPHWHU�GHU�QHXHQ�8QWHUWUDQVSRUWH�YHUlQGHUW�ZHUGHQ��]�%��DQGH�

UH�7UDQVSRUWKLOIVPLWWHO�PLW�DQGHUHQ�$UWLNHOVW�FN]DKOHQ��

7DEHOOH������ 3DUDPHWHU�I�U�GDV�0RGHOOHOHPHQW�7UDQVSRUW

3DUDPHWHU (LQKHLW 'DWHQW\S %HLVSLHO

7+0�,' >�@ =HLFKHQNHWWH Ä������$)³

7+0�%H]HLFKQXQJ >�@ =HLFKHQNHWWH Ä9'0$�%HKlOWHU³

$Q]DKO�$UWLNHO�SUR�7UDQVSRUWHLQKHLW >�@ *OHLWNRPPD]DKO �������

70�,' >�@ =HLFKHQNHWWH Ä%-�57���³

70�%H]HLFKQXQJ >�@ =HLFKHQNHWWH Ä6WDSOHU�JUR�³

$Q]DKO�7UDQVSRUWHLQKHLWHQ�SUR�)DKUW >�@ *OHLWNRPPD]DKO �����

=HLW�I�U�/DVWDXIQDKPH >V@ *OHLWNRPPD]DKO ������

=HLW�I�U�/DVWDEJDEH >V@ *OHLWNRPPD]DKO ������

7DEHOOH������ $XVJDEHSDUDPHWHU�I�U�GDV�0RGHOOHOHPHQW�7UDQVSRUW

3DUDPHWHU (LQKHLW 'DWHQW\S %HLVSLHO

$Q]DKO�$UWLNHO >�@ *OHLWNRPPD]DKO ���������

$Q]DKO�7UDQVSRUWHLQKHLWHQ >�@ *OHLWNRPPD]DKO ������

$Q]DKO�)DKUWHQ >�@ *OHLWNRPPD]DKO ������

/lQJH�GHV�7UDQVSRUWZHJHV >P@ *OHLWNRPPD]DKO ������

'LH�/lQJH�GHV�7UDQVSRUWZHJHV�LVW�HLQ�$XVJDEHSDUDPHWHU��GHU�LP�*HJHQVDW]�]X�GHQ

DQGHUHQ�$XVJDEHSDUDPHWHUQ�QLFKW�YRQ�GHQ�(LQJDEHSDUDPHWHUQ��VRQGHUQ�YRP�9HU�

ODXI�GHV�7UDQVSRUWSIHLOV��G�K��YRP�9HUODXI�GHV�7UDQVSRUWZHJHV�LP�/D\RXW��DEKlQJLJ

LVW��:LUG�DOVR�GHU�9HUODXI�GHV�7UDQVSRUWZHJHV�JHlQGHUW�� VR�lQGHUW� VLFK�DXFK�DXWR�

PDWLVFK�VHLQH�/lQJH�LP�HQWVSUHFKHQGHQ�$XVJDEHSDUDPHWHU�
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���� 3DUDPHWULVFKH�2EMHNWELEOLRWKHN

������ (QWODVWXQJ�GHV�3ODQHUV�YRQ�5RXWLQHWlWLJNHLWHQ

,P�/DXIH�GHV�3ODQXQJVSUR]HVVHV�P�VVHQ�]XP�(UVWHOOHQ�GHU�YHUVFKLHGHQHQ�/D\RXWV

LPPHU�ZLHGHU�0DWHULDOIOX�PLWWHO�HU]HXJW��JHlQGHUW��NRSLHUW�XQG�JHO|VFKW�ZHUGHQ��'LH�

VH� ]HLWDXIZHQGLJHQ� 5RXWLQHWlWLJNHLWHQ� N|QQHQ� GXUFK� GHQ� (LQVDW]� HLQHU� SDUDPHWUL�

VFKHQ�2EMHNWELEOLRWKHN� �VLHKH�.DSLWHO� ������� DXI� HLQ�0LQLPXP� UHGX]LHUW� ZHUGHQ�� GD

PLW�GHUHQ�+LOIH�DXI�EHUHLWV�YRUKDQGHQH�'DWHQ�]XU�FNJHJULIIHQ�ZHUGHQ�NDQQ��'LHV�EH�

VWlWLJW�DXFK�GHU� LQ�%LOG�����XQG�7DEHOOH������]XVDPPHQJHID�WH�9HUJOHLFK�YHUVFKLH�

GHQHU�9RUJHKHQVZHLVHQ�]XP�(U]HXJHQ��3RVLWLRQLHUHQ�XQG�DQVFKOLH�HQGHP�bQGHUQ

HLQHV�6WHWLJI|UGHUHUV�

D[\

/lQJH�>P@� �����
2ULHQWLHUXQJ�]XU�[\�(EHQH�a[\�>�@� �������

/lQJH

%UHLWH

[���\��XQG�]�.RRUGLQDWH
(LQI�JHSXQNW

]�$FKVH

\�$FKVH [�$FKVH

a[

a[\

[�.RRUGLQDWH�>P@� ������
\�.RRUGLQDWH�>P@� ������
]�.RRUGLQDWH�>P@� �����
%UHLWH�>P@� �����
/lQJH�>P@� �����
2ULHQWLHUXQJ�]XU�[�$FKVH�a[�>�@� �������
2ULHQWLHUXQJ�]XU�[\�(EHQH�a[\�>�@� �������

(U]HXJHQ�XQG�3RVLWLRQLHUHQ bQGHUQ

%LOG����� %HLVSLHO�]XP�(U]HXJHQ�XQG�bQGHUQ�HLQHV�6WHWLJI|UGHUHUV
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7DEHOOH������ $XIZDQGVYHUJOHLFK�]XP�(U]HXJHQ�XQG�bQGHUQ�HLQHV�6WHWLJI|UGHUHUV

=HLFKQHQ� PLW
$XWR&$'�
*UXQGIXQNWLRQD�
OLWlWHQ

(LQI�JHQ� YRQ
]XYRU� HUVWHOOWHQ
%O|FNHQ

(LQI�JHQ� YRQ
SDUDPHWULVFKHQ
2EMHNWHQ

%HIHKOVDXIUXIH � � �

0DXVNOLFNV �� �� �

(U]HXJHQ

(LQJDEH� YRQ
:HUWHQ

� � �

%HIHKOVDXIUXIH � � �

0DXVNOLFNV � � �

/|VFKHQ

(LQJDEH� YRQ
:HUWHQ

� � �

%HIHKOVDXIUXIH � � �

0DXVNOLFNV �� �� �

1HX�
]HLFKQHQ
E]Z�� bQ�
GHUQ

(LQJDEH� YRQ
:HUWHQ

� � �

'LH�bQGHUXQJ�XPID�W�GDEHL�GLH� /lQJH�XQG�GHQ�3RVLWLRQVZLQNHO� JHJHQ�EHU� GHU� [\�

(EHQH��%HL�GHU�HUVWHQ�9RUJHKHQVZHLVH�ZLUG�GHU�6WHWLJI|UGHUHU�PLW�GHP�YRQ�$XWR&$'

]XU�9HUI�JXQJ�JHVWHOOWHQ�)XQNWLRQVXPIDQJ�JH]HLFKQHW��EHL�GHU�]ZHLWHQ�DOV�EHVWHKHQ�

GHU�$XWR&$'�%ORFN�HLQJHI�JW� XQG�EHL� GHU� GULWWHQ�PLW� GHU� LP�5DKPHQ� GLHVHU�$UEHLW

HQWZLFNHOWHQ�SDUDPHWULVFKHQ�2EMHNWELEOLRWKHN�HU]HXJW�

������ )XQNWLRQVZHLVH

'DV�*UXQGSULQ]LS�GHU�SDUDPHWULVFKHQ�2EMHNWELEOLRWKHN�EDVLHUW�]XP�HLQHQ�DXI�GHU�,Q�

WHJUDWLRQ�GHU�*UDILNHOHPHQWH� �/LQLHQ��)OlFKHQ��9ROXPHQN|USHU�XVZ���XQG�GHU�DOSKD�

QXPHULVFKHQ�+DXSWPD�H�GLHVHU�(OHPHQWH� �/lQJH��%UHLWH�XVZ����=XP�DQGHUHQ�EDXW

GLH�%LEOLRWKHN�DXI�XQWHUVFKLHGOLFKHQ�=HLFKHQURXWLQHQ�I�U� MHGHQ�7\S�YRQ�0DWHULDOIOX��
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PLWWHO�DXI��PLW�GHUHQ�+LOIH�DXV�GHQ�+DXSWPD�HQ�GLH�*UDILNHOHPHQWH�HU]HXJW�ZHUGHQ

N|QQHQ��VLHKH�.DSLWHO���������$QVFKOLH�HQG�VROO�GLH�)XQNWLRQVZHLVH�XQG�9RUJHKHQV�

ZHLVH�QlKHU�EHVFKULHEHQ�ZHUGHQ�

=XP�(U]HXJHQ�HLQHV�0DWHULDOIOX�REMHNWHV�PX��]XQlFKVW�GLH�SDUDPHWULVFKH�2EMHNWEL�

EOLRWKHN�DXIJHUXIHQ�XQG�GHU�7\S�GHV�]X�HU]HXJHQGHQ�2EMHNWHV� �]�%��6WHWLJI|UGHUHU�

*HUDGH�� DXVJHZlKOW� ZHUGHQ�� 'DUDXIKLQ� HUVFKHLQW� HLQ� PLW� 9RUJDEHZHUWHQ� JHI�OOWHV

'LDORJIHQVWHU��%LOG������� LQ�GHP�GLH�DOSKDQXPHULVFKHQ�:HUWH�GLHVHV�0DWHULDOIOX�RE�

MHNWHV�HGLWLHUW�ZHUGHQ�N|QQHQ��=XP�(UVWHOOHQ�GHV�6WHWLJI|UGHUHUV�DXV�%LOG�����P�VVHQ

]�%��GLH�[���\��XQG�]�.RRUGLQDWH�GHV�(LQI�JHSXQNWHV��GLH�%UHLWH��GLH�/lQJH��GLH�2ULHQ�

WLHUXQJ� ]XU� [�$FKVH�XQG�GLH�2ULHQWLHUXQJ� ]XU� [\�(EHQH� HLQJHJHEHQ�ZHUGHQ��'XUFK

GDV�%HVWlWLJHQ�GHU�:HUWH�ZLUG� HLQH� LP�+LQWHUJUXQG� OLHJHQGH�=HLFKHQURXWLQH� LQ�$E�

KlQJLJNHLW�YRP�7\S�GHV�DXVJHZlKOWHQ�0DWHULDOIOX�REMHNWHV�DQJHVWR�HQ��6LH�EHQXW]W

GLH� :HUWH� GHV� 'LDORJIHQVWHUV� DOV� (LQJDEHSDUDPHWHU�� ]HLFKQHW� GDPLW� GDV� HQWVSUH�

FKHQGH�0DWHULDOIOX�PLWWHO�XQG�KlQJW�GLH�:HUWH�DEVFKOLH�HQG�DOV�HUZHLWHUWH�'DWHQ�DQ

GDV�JHUDGH�HUVWHOOWH�=HLFKQXQJVREMHNW�DQ��,Q�GDV�'LDORJIHQVWHU�P�VVHQ�JDQ]�EHZX�W

QLFKW�DOOH�0D�H�HLQJHJHEHQ�ZHUGHQ��GLH�]XP�=HLFKQHQ�GHU�JUDILVFKHQ�(OHPHQWH�HU�

IRUGHUOLFK�VLQG��9LHOPHKU�VROO�GHU�3ODQHU�QXU�GLH�$EPHVVXQJHQ�HLQJHEHQ�P�VVHQ��PLW

GHUHQ�+LOIH�VLFK�LP�5DKPHQ�YRQ�3ODQXQJVDUEHLWHQ�GLH�0DWHULDOIOX�V\VWHPH�GHWDLOOLHUW

JHQXJ�DEELOGHQ�ODVVHQ��)�U�GDV�%HLVSLHO�GHV�6WHWLJI|UGHUHUV�EHGHXWHW�GLHV��GD��QXU

GLH� /lQJH� XQG� GLH� %UHLWH� IHVWJHOHJW� ZHUGHQ�P�VVHQ�� 'LH� +|KH� GHV� )|UGHUHUV� EH�

UHFKQHW� GLH� =HLFKHQURXWLQH� DXWRPDWLVFK� DXV� VHLQHU� %UHLWH� XQG� HLQHP� NRQVWDQWHQ

)DNWRU�

=XP� bQGHUQ� HLQHV� 0DWHULDOIOX�REMHNWHV� PX�� GLHVHV� ]XQlFKVW� DXVJHZlKOW� ZHUGHQ�

'XUFK�GHQ�$XIUXI�GHU�bQGHUXQJVIXQNWLRQ�ZHUGHQ�DQVFKOLH�HQG�GLH�+DXSWPD�H�DXV

GHQ�HUZHLWHUWHQ�'DWHQ�GHV�2EMHNWHV�DXVJHOHVHQ�XQG�LP�JOHLFKHQ�'LDORJIHQVWHU��%LOG

�����GDUJHVWHOOW��GDV�DXFK�]XP�HUVWPDOLJHQ�(U]HXJHQ�GHV�2EMHNWHV�EHQXW]W�ZLUG�� ,Q

GLHVHP�'LDORJIHQVWHU�N|QQHQ�QXQ�JDQ]�JH]LHOW�GLHMHQLJHQ�:HUWH�HGLWLHUW�ZHUGHQ��GLH

JHlQGHUW�ZHUGHQ�VROOHQ��ZlKUHQG�GLH�JOHLFKEOHLEHQGHQ�:HUWH�VFKRQ�YRUKDQGHQ�VLQG

XQG�QLFKW�PHKU�HLQJHJHEHQ�ZHUGHQ�P�VVHQ��1DFK�GHP�%HVWlWLJHQ�GHU�YHUlQGHUWHQ

:HUWH�ZLUG�GDV�DOWH�0DWHULDOIOX�REMHNW�]XQlFKVW�JHO|VFKW�XQG�DQVFKOLH�HQG�GLH�=HL�

FKHQURXWLQH� ]XP� (UVWHOOHQ� GHV� QHXHQ� 2EMHNWHV� DQJHVWR�HQ�� 'LHVH� ]HLFKQHW� GDV

QHXH�0DWHULDOIOX�REMHNW�PLW�GHQ�QHXHQ�:HUWHQ�XQG�KlQJW�GLHVH�DEVFKOLH�HQG�ZLHGHU

DOV�HUZHLWHUWH�'DWHQ�DQ�GDV�QHXH�=HLFKQXQJVREMHNW�DQ�
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%HLP�.RSLHUHQ�YRQ�0DWHULDOIOX�REMHNWHQ��GLH�VLFK�YRQ�LKUHP�8UVSUXQJVREMHNW�QXU�JH�

ULQJI�JLJ�XQWHUVFKHLGHQ��Ol�W�VLFK�GHU�$XIZDQG�HEHQIDOOV�DXI�HLQ�0LQLPXP�UHGX]LHUHQ�

:LH� EHLP� bQGHUQ� NRPPW� DXFK� KLHU� GHU� 9RUWHLO�� DXI� EHUHLWV� YRUKDQGHQH� 'DWHQ� ]X�

JUHLIHQ�]X�N|QQHQ�XQG�VLH�QLFKW�QRFKPDOV�QHX�HLQJHEHQ�]X�P�VVHQ�� YROO� ]XP�7UD�

JHQ�

%LOG����� 'LDORJIHQVWHU�]XP�(GLWLHUHQ�HLQHV�0DWHULDOIOX�REMHNWHV

�KLHU�6WHWLJI|UGHUHU�±�*HUDGH�

������ *UXQGODJHQ�]XU�'DUVWHOOXQJ�GHU�2EMHNWH

,P� *HJHQVDW]� ]XU� 3URMHNWLHUXQJ� VLQG� LP� 5DKPHQ� GHU� 3ODQXQJ� QRFK� NHLQH� WHFKQL�

VFKHQ�'HWDLOV� LQ�GHU�'DUVWHOOXQJ�GHU�]X�SODQHQGHQ�0DWHULDOIOX�V\VWHPH�HUIRUGHUOLFK�

9LHOPHKU� LVW� HV�ZLFKWLJ�� GD��GLH�6\VWHPH� LQ� LKUHU� SULQ]LSLHOOHQ�$UW� XQG�)XQNWLRQ� HU�

NHQQEDU�XQG�EH]�JOLFK�LKUHU�+DXSWPD�H�HLQIDFK�XQG�VFKQHOO�YDULLHUEDU�VLQG��9RQ�GLH�

VHU� 0LQGHVWDQIRUGHUXQJ� DXVJHKHQG� N|QQHQ� JHQDXHUH� 'DUVWHOOXQJHQ� GHU� 2EMHNWH

UHDOLVLHUW� ZHUGHQ�� ZHQQ� GLH� 5HDNWLRQV]HLW� GHV� 5HFKQHUV� EHLP� 5HJHQHULHUHQ� GHU

=HLFKQXQJ�ZHLWHUKLQ�LQ�DN]HSWDEOHQ�%HUHLFKHQ�OLHJW��%HL�GHU�)HVWOHJXQJ�GHV�'HWDLOOLH�
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���

UXQJVJUDGHV�LVW�DOOHUGLQJV�]X�EHDFKWHQ��GD��2EMHNWH��GLH�LQ�JUR�HU�=DKO�LQ�GDV�/D\RXW

HLQ]XI�JHQ�VLQG��]�%��6WHWLJI|UGHUHU���DXV�EHVRQGHUV�HLQIDFKHQ�*UXQGIRUPHQ�DXIJH�

EDXW�ZHUGHQ�P�VVHQ��'DKLQJHJHQ� NDQQ� GLH�'DUVWHOOXQJ� YRQ�2EMHNWHQ�PLW� JHULQJHU

=DKO� �]�%��.UDQH�� WHQGHQ]LHOO�DXIZHQGLJHU�JHZlKOW�ZHUGHQ��'DU�EHU�KLQDXV�VLQG�EHL

GHU�'DUVWHOOXQJ�YRQ�JUDILVFKHQ�2EMHNWHQ�IROJHQGH�3ULQ]LSLHQ�]X�EHDFKWHQ�>1�1����E@�

�� 2EHUIOlFKHQVWUXNWXUHQ�ZHJODVVHQ�RGHU�QXU�DQGHXWHQ�

�� NRPSOH[H�7HLOH�]XVDPPHQIDVVHQ�XQG�DXI�JHRPHWULVFKH�*UXQGIRUPHQ�UHGX]LHUHQ

�ZHQQ�P|JOLFK��NHLQH�=\OLQGHU�RGHU�.XJHOQ�YHUZHQGHQ��

�� XQZLFKWLJH�'HWDLOV�ZHJODVVHQ� RGHU� QXU� DQGHXWHQ� XQG� DXI� GDV�:HVHQWOLFKH� EH�

VFKUlQNHQ�

������ 9HUI�JEDUH�0DWHULDOIOX�REMHNWH

=XU� HLQIDFKHQ� XQG� VFKQHOOHQ�'HILQLWLRQ� YRQ�0DWHULDOIOX�PLWWHOQ�ZHUGHQ� LP�5DKPHQ

GHU�8PVHW]XQJ�GHV�3ODQXQJVZHUN]HXJHV�HLQH�5HLKH�YRQ�JUDILVFKHQ�2EMHNWHQ�UHDOL�

VLHUW�XQG�LQ�GLH�SDUDPHWULVFKH�2EMHNWELEOLRWKHN�HLQJHEXQGHQ��7DEHOOH�������

1HEHQ�GLHVHQ�2EMHNWHQ�ODVVHQ�VLFK�PLW�JHULQJHP�3URJUDPPLHUDXIZDQG�DXFK�ZHLWHUH

2EMHNWH�LQ�GLH�%LEOLRWKHN�DXIQHKPHQ��'DU�EHU�KLQDXV�EHVWHKW�GLH�0|JOLFKNHLW��]XVlW]�

OLFKH� 0DWHULDOIOX�PLWWHO� PLW� GHQ� =HLFKHQIXQNWLRQHQ� YRQ� $XWR&$'� LQ� GLH� 3ODQXQJV�

]HLFKQXQJHQ�HLQ]XI�JHQ�

'LH�2EMHNWH�GHU�2EMHNWELEOLRWKHN�EHVLW]HQ�DOV�DOOJHPHLQH�3DUDPHWHU�HLQHQ�(LQI�JH�

SXQNW� XQG�HLQH�2ULHQWLHUXQJ� LP� JOREDOHQ�.RRUGLQDWHQV\VWHP� VRZLH�9HUZDOWXQJVGD�

WHQ��GLH�]XU� ,GHQWLILNDWLRQ�GHV�HLQ]HOQHQ�2EMHNWV� LP�/D\RXW�GLHQHQ� �7DEHOOH�����XQG

7DEHOOH�������hEHU�GLHVH�DOOJHPHLQHQ�3DUDPHWHU�KLQDXV�YHUI�JHQ�DOOH�2EMHNWH��EHU

VSH]LILVFKH� +DXSWPD�H�� GLH� GDV� HLQ]HOQH�2EMHNW� DXV]HLFKQHQ�� ,Q� 7DEHOOH� ����� ELV

7DEHOOH������ZHUGHQ�GLH�EHUHLWV� UHDOLVLHUWHQ�2EMHNWH�GHWDLOOLHUWHU�EHVFKULHEHQ��'D]X

ZHUGHQ� VLH�PLW� LKUHU� JUDILVFKHQ�$EELOGXQJ�� LKUHQ� VSH]LILVFKHQ�3DUDPHWHUQ� XQG� GHQ

GD]XJHK|UHQGHQ�9RUJDEHZHUWHQ�GDUJHVWHOOW�



������3DUDPHWULVFKH�2EMHNWELEOLRWKHN

���

7DEHOOH������ 2EMHNWH�GHU�SDUDPHWULVFKHQ�2EMHNWELEOLRWKHN

%ORFNODJHUXQJ

=HLOHQODJHUXQJ

)DFKERGHQUHJDO

+RFKUHJDO

'XUFKODXIUHJDO�XQG�.DQDOUHJDO

/DJHUWHFKQLN

9HUVFKLHEHUHJDO

*HUDGH

(FNXPVHW]HU

'XUFKODXI�(FNXPVHW]HU

.XUYH

'UHKWLVFK

6WHWLJI|UGHUHU

'XUFKODXIXPVHW]HU

5HJDOEHGLHQJHUlW��(LQPDVW�XQG�=ZHLPDVW�

*DEHOKXEZDJHQ��+DQG�XQG�(OHNWUR�

*DEHOVWDSOHU

6FKXEPDVWVWDSOHU

+RFKUHJDOVWDSOHU

)OXUI|UGHUPLWWHO

)76��)DKUHUORVHV�7UDQVSRUW�6\VWHP�

.UDQH +lQJHNUDQ��(LQWUlJHU�XQG�=ZHLWUlJHU�

/NZ�±�=XJPDVFKLQH

/NZ�±�*OLHGHU]XJ

9HUNHKUVWHFKQLN

/NZ�±�6DWWHO]XJ

6RQVWLJHV %HGLHQHU



����5HDOLVLHUWHV�3ODQXQJVZHUN]HXJ

���

7DEHOOH������ 5HDOLVLHUWH�2EMHNWH�GHU�2EMHNWELEOLRWKHN��/DJHUWHFKQLN�7HLO��

+RFKUHJDO 0RGXODEPD�H�
�� 0RGXOOlQJH�>P@� �����
�� 0RGXOEUHLWH�>P@� �����
�� 0RGXOK|KH�>P@� �����

0RGXOGDWHQ�
�� *DQJEUHLWH�>P@� �����
�� 5HJDOWLHIH�>P@� �����
�� 3DOHWWHQ�SUR�0RGXO�>�@� �

$Q]DKO�0RGXOH�
�� +LQWHUHLQDQGHU�>�@� ��
�� 1HEHQHLQDQGHU�>�@� �
�� hEHUHLQDQGHU�>�@� �

/DJHUJHVDPWGDWHQ�
�� *HVDPWOlQJH�>P@� ������
�� *HVDPWEUHLWH�>P@� ������
�� *HVDPWK|KH�>P@� �����
�� $Q]DKO�3DOHWWHQ�>�@� ����

9HUVFKLHEHUHJDO )lFKHUJU|�H�
�� /lQJH�>P@� �����
�� %UHLWH�>P@� �����
�� +|KH�>P@� �����

$Q]DKO�
�� 1HEHQHLQDQGHU�>�@� �

=ZLVFKHQJDQJ�
�� *DQJEUHLWH�>P@� �����

*HVDPWDEPD�H�
�� *HVDPWEUHLWH�>P@� �����

%ORFNODJHUXQJ *U|�H�HLQHU�/DJHUHLQKHLW�
�� /lQJH�>P@� �����
�� %UHLWH�>P@� �����
�� +|KH�>P@� �����

*HVDPWDEPD�H�
�� *HVDPWOlQJH�>P@� �����
�� *HVDPWEUHLWH�>P@� �����
�� *HVDPWK|KH�>P@� �����

$Q]DKO�
�� +LQWHUHLQDQGHU�>�@� �
�� 1HEHQHLQDQGHU�>�@� �
�� hEHUHLQDQGHU�>�@� �
�� )�OOJUDG�>�@� ������
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���

7DEHOOH������ 5HDOLVLHUWH�2EMHNWH�GHU�2EMHNWELEOLRWKHN��/DJHUWHFKQLN�7HLO��

=HLOHQODJHUXQJ *U|�H�HLQHU�/DJHUHLQKHLW�
�� /lQJH�>P@� �����
�� %UHLWH�>P@� �����
�� +|KH�>P@� �����

*HVDPWDEPD�H�
�� *HVDPWOlQJH�>P@� �����
�� *HVDPWEUHLWH�>P@� ������
�� *HVDPWK|KH�>P@� �����

$Q]DKO�
�� +LQWHUHLQDQGHU�>�@� �
�� hEHUHLQDQGHU�>�@� �
�� )�OOJUDG�>�@� ������

=HLOHQGDWHQ�
�� *DQJEUHLWH�>P@� �����
�� =HLOHQDQ]DKO�>�@� �

)DFKERGHQUHJDO )lFKHUJU|�H�
�� /lQJH�>P@� �����
�� %UHLWH�>P@� �����
�� +|KH�>P@� �����

*HVDPWDEPD�H�
�� *HVDPWOlQJH�>P@� �����
�� *HVDPWEUHLWH�>P@� �����
�� *HVDPWK|KH�>P@� �����

$Q]DKO�
�� +LQWHUHLQDQGHU�>�@� �
�� hEHUHLQDQGHU�>�@� �

'XUFKODXIUHJDO�XQG�.DQDOUHJDO )lFKHUJU|�H�
�� /lQJH�>P@� �����
�� %UHLWH�>P@� �����
�� +|KH�>P@� �����

*HVDPWDEPD�H�
�� *HVDPWOlQJH�>P@� ������
�� *HVDPWEUHLWH�>P@� �����
�� *HVDPWK|KH�>P@� �����

=ZLVFKHQJDQJ�
�� *DQJEUHLWH�>P@� �����

1HLJXQJ�GHU�.DQlOH�
�� 1HLJXQJVZLQNHO�>�@� �����

$Q]DKO�
�� 1HEHQHLQDQGHU�>�@� ��
�� hEHUHLQDQGHU�>�@� �
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���

7DEHOOH������ 5HDOLVLHUWH�2EMHNWH�GHU�2EMHNWELEOLRWKHN��6WHWLJI|UGHUHU�7HLO��

*HUDGH $XVIDKUWVSXQNW�
�� ;�.RRUGLQDWH�>P@� �����
�� <�.RRUGLQDWH�>P@� �����
�� =�.RRUGLQDWH�>P@� �����

+DXSWPD�H�
�� %UHLWH�>P@� �����
�� /lQJH�>P@� �����

2ULHQWLHUXQJ�
�� 2ULHQWLHUXQJ�]XU�[\�(EHQH�>�@� �����

(FNXPVHW]HU $XVIDKUWVSXQNW�
�� ;�.RRUGLQDWH�>P@� �����
�� <�.RRUGLQDWH�>P@� ������
�� =�.RRUGLQDWH�>P@� �����

+DXSWPD�H�
�� /lQJH�GHU�(LQIDKUW�>P@� �����
�� %UHLWH�GHU�(LQIDKUW�>P@� �����
�� /lQJH�GHU�$XVIDKUW�>P@� �����
�� %UHLWH�GHU�$XVIDKUW�>P@� �����

2ULHQWLHUXQJ�
�� 8PVHW]HU�QDFK�UHFKWV�OLQNV�>�@� UHFKWV

'XUFKODXI�(FNXPVHW]HU $XVIDKUWVSXQNW�UHFKWV�
�� ;�.RRUGLQDWH�>P@� �����
�� <�.RRUGLQDWH�>P@� ������
�� =�.RRUGLQDWH�>P@� �����

$XVIDKUWVSXQNW�OLQNV�
�� ;�.RRUGLQDWH�>P@� �����
�� <�.RRUGLQDWH�>P@� �����
�� =�.RRUGLQDWH�>P@� �����

+DXSWPD�H�
�� /lQJH�GHU�(LQIDKUW�>P@� �����
�� %UHLWH�GHU�(LQIDKUW�>P@� �����
�� /lQJH�GHU�$XVIDKUW�>P@� �����
�� %UHLWH�GHU�$XVIDKUW�>P@� �����

2ULHQWLHUXQJ�
�� (LQIDKUW�]X�$XVIDKUW�UHFKWV�>�@� ������
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7DEHOOH������ 5HDOLVLHUWH�2EMHNWH�GHU�2EMHNWELEOLRWKHN��6WHWLJI|UGHUHU�7HLO��

.XUYH $XVIDKUWVSXQNW�
�� ;�.RRUGLQDWH�>P@� �����
�� <�.RRUGLQDWH�>P@� ������
�� =�.RRUGLQDWH�>P@� �����

+DXSWPD�H�
�� .XUYHQZLQNHO�>�@� ������
�� .XUYHQUDGLXV�>P@� �����
�� %UHLWH�>P@� �����

2ULHQWLHUXQJ�
�� .XUYH�QDFK�UHFKWV�OLQNV�>�@� UHFKWV

'UHKWLVFK $XVIDKUWVSXQNW�
�� ;�.RRUGLQDWH�>P@� �����
�� <�.RRUGLQDWH�>P@� �����
�� =�.RRUGLQDWH�>P@� �����

+DXSWPD�H�
�� %UHLWH�>P@� �����
�� /lQJH��'XUFKPHVVHU��>P@� �����

'XUFKODXIXPVHW]HU $XVIDKUWVSXQNW�
�� ;�.RRUGLQDWH�>P@� �����
�� <�.RRUGLQDWH�>P@� �����
�� =�.RRUGLQDWH�>P@� �����

$XVIDKUWVSXQNW�UHFKWV�
�� ;�.RRUGLQDWH�>P@� �����
�� <�.RRUGLQDWH�>P@� ������
�� =�.RRUGLQDWH�>P@� �����

$XVIDKUWVSXQNW�OLQNV�
�� ;�.RRUGLQDWH�>P@� �����
�� <�.RRUGLQDWH�>P@� �����
�� =�.RRUGLQDWH�>P@� �����

+DXSWPD�H�
�� /lQJH�GHU�(LQIDKUW�>P@� �����
�� %UHLWH�GHU�(LQIDKUW�>P@� �����
�� /lQJH�GHU�$XVIDKUW�>P@� �����
�� %UHLWH�GHU�$XVIDKUW�>P@� �����



����5HDOLVLHUWHV�3ODQXQJVZHUN]HXJ

���

7DEHOOH������ 5HDOLVLHUWH�2EMHNWH�GHU�2EMHNWELEOLRWKHN��)OXUI|UGHUPLWWHO�7HLO��

5HJDOEHGLHQJHUlW��(LQPDVW� +DXSWPD�H�
�� /lQJH�>P@� �����
�� %UHLWH�>P@� �����
�� +|KH�>P@� ������
�� 6FKLHQHQOlQJH�LP�5HJDO�>P@ ������
�� 6FKLHQHQOlQJH�YRU�5HJDO�>P@ �����
�� 6FKLHQHQOlQJH�KLQWHU�5HJDO�>P@ �����
�� 3RVLWLRQ�5%*�DXI�6FKLHQH�>P@ �����

5HJDOEHGLHQJHUlW��=ZHLPDVW� +DXSWPD�H�
�� /lQJH�>P@� �����
�� %UHLWH�>P@� �����
�� +|KH�>P@� ������
�� 6FKLHQHQOlQJH�LP�5HJDO�>P@ ������
�� 6FKLHQHQOlQJH�YRU�5HJDO�>P@ �����
�� 6FKLHQHQOlQJH�KLQWHU�5HJDO�>P@ �����
�� 3RVLWLRQ�5%*�DXI�6FKLHQH�>P@ �����

*DEHOKXEZDJHQ��+DQG� +DXSWPD�H�
�� /lQJH�>P@� �����
�� %UHLWH�>P@� �����
�� +|KH�>P@� �����
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7DEHOOH������ 5HDOLVLHUWH�2EMHNWH�GHU�2EMHNWELEOLRWKHN��)OXUI|UGHUPLWWHO�7HLO��

*DEHOKXEZDJHQ��(OHNWUR� +DXSWPD�H�
�� /lQJH�>P@� �����
�� %UHLWH�>P@� �����
�� +|KH�>P@� �����

*DEHOVWDSOHU +DXSWPD�H�
�� /lQJH�>P@� �����
�� %UHLWH�>P@� �����
�� +|KH�>P@� �����
�� 0DVWK|KH�>P@ �����

6FKXEPDVWVWDSOHU +DXSWPD�H�
�� /lQJH�>P@� �����
�� %UHLWH�>P@� �����
�� +|KH�>P@� �����
�� 0DVWK|KH�>P@ �����
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7DEHOOH������ 5HDOLVLHUWH�2EMHNWH�GHU�2EMHNWELEOLRWKHN��)OXUI|UGHUPLWWHO�7HLO��

+RFKUHJDOVWDSOHU +DXSWPD�H�
�� /lQJH�>P@� �����
�� %UHLWH�>P@� �����
�� +|KH�>P@� �����
�� 0DVWK|KH�>P@ �����

)76��)DKUHUORVHV�7UDQVSRUW�6\�
VWHP�

+DXSWPD�H�
�� /lQJH�>P@� �����
�� %UHLWH�>P@� �����
�� +|KH�>P@� �����

7DEHOOH������ 5HDOLVLHUWH�2EMHNWH�GHU�2EMHNWELEOLRWKHN��3HUVRQDO

%HGLHQHU +DXSWPD�H�
�� *U|�H�>P@� �����
�� %UHLWH�>P@� �����
�� 7LHIH�>P@� �����
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7DEHOOH������ 5HDOLVLHUWH�2EMHNWH�GHU�2EMHNWELEOLRWKHN��9HUNHKUVWHFKQLN

/NZ���=XJPDVFKLQH +DXSWPD�H�
�� *HVDPWOlQJH�>P@� �����
�� %UHLWH�>P@� �����
�� +|KH�>P@� �����
�� +|KH�)DKUHUKDXV�>P@ �����

/NZ���*OLHGHU]XJ +DXSWPD�H�
�� *HVDPWOlQJH�>P@� ������
�� %UHLWH�>P@� �����
�� +|KH�>P@� �����
�� +|KH�)DKUHUKDXV�>P@ �����

/NZ���6DWWHO]XJ +DXSWPD�H�
�� *HVDPWOlQJH�>P@� ������
�� %UHLWH�>P@� �����
�� +|KH�>P@� �����
�� +|KH�)DKUHUKDXV�>P@ �����



����5HDOLVLHUWHV�3ODQXQJVZHUN]HXJ

���

7DEHOOH������ 5HDOLVLHUWH�2EMHNWH�GHU�2EMHNWELEOLRWKHN��.UDQH

+lQJHNUDQ��(LQWUlJHU� +DXSWPD�H�
�� /lQJH�>P@� ������
�� %UHLWH�>P@� �����
�� +|KH�>P@� �����
�� 3RVLWLRQ�GHU����%U�FNH�>P@ �����
�� $Q]DKO�GHU�%U�FNHQ�>�@ �

+lQJHNUDQ��=ZHLWUlJHU� +DXSWPD�H�
�� /lQJH�>P@� ������
�� %UHLWH�>P@� �����
�� +|KH�>P@� �����
�� 3RVLWLRQ�GHU����%U�FNH�>P@ �����
�� $Q]DKO�GHU�%U�FNHQ�>�@ �

���� 6WDWLVFKH�$XVODVWXQJVEHUHFKQXQJ

,Q� GHU�6WUXNWXUSODQXQJ�ZHUGHQ�GLH�$UWLNHO�PLW� LKUHQ�3UR]H�VFKULWWHQ�XQG� GLH�6WDWLR�

QHQ�� DQ� GHQHQ� GLH� 3UR]HVVH� GXUFKJHI�KUW� ZHUGHQ� VROOHQ�� IHVWJHOHJW� �VLHKH� .DSLWHO

����������$XV�GLHVHQ�,QIRUPDWLRQHQ�ODVVHQ�VLFK�GLH�0DWHULDOIO�VVH�E]Z��GLH�7UDQVSRUWH

GHV�3ODQXQJVEHUHLFKHV�DEOHLWHQ��GLH�GXUFK�+LQ]XI�JHQ�YRQ�'DWHQ�]X�7UDQVSRUWKLOIV�

PLWWHOQ��7UDQVSRUWPLWWHOQ�XQG�7UDQVSRUWZHJHQ�ZHLWHU�GHWDLOOLHUW�ZHUGHQ�N|QQHQ��VLHKH

.DSLWHO� ���������� $XI� GHU� *UXQGODJH� GLHVHU� 3ODQXQJVGDWHQ� XQG� GHU� /HLVWXQJVGDWHQ

GHU� 7UDQVSRUWPLWWHO� NDQQ� HLQH� *UREGLPHQVLRQLHUXQJ� GHU� GHILQLHUWHQ� 7UDQVSRUWPLWWHO

EH]�JOLFK�LKUHU�7UDQVSRUWOHLVWXQJ�YRUJHQRPPHQ�ZHUGHQ��VLHKH�.DSLWHO��������



������6WDWLVFKH�$XVODVWXQJVEHUHFKQXQJ

���

������ %HUHFKQXQJVPRGHOOH�GHU�$XVODVWXQJVEHUHFKQXQJ

8P�I�U�MHGHV�7UDQVSRUWPLWWHO�GLH�$XVODVWXQJ�DXV�/DVWIDKUWHQ�VRZLH�DXV�/DVWDXIQDK�

PH�XQG� �DEJDEH�EHUHFKQHQ� ]X� N|QQHQ��P�VVHQ� LP�3ODQXQJVZHUN]HXJ� HLQH�5HLKH

YRQ�%HUHFKQXQJVPRGHOOHQ�KLQWHUOHJW�ZHUGHQ�

�������� %HUHFKQXQJ�GHU�7UDQVSRUWPHQJHQ

,Q�HLQHP�DOOJHPHLQHQ�7HLO� GHU�%HUHFKQXQJ�PX�� I�U� MHGHQ�7UDQVSRUW�GLH�7UDQVSRUW�

PHQJH� HUPLWWHOW� ZHUGHQ�� 'LHV� HUIROJW� QDFK� MHGHP� bQGHUQ� GHU� 3DUDPHWHU�� GLH� GLH

7UDQVSRUWPHQJH�EHWUHIIHQ�

'LH� 7UDQVSRUWPHQJH� HLQHV� 7UDQVSRUWHV� NDQQ� GXUFK� GUHL� YHUVFKLHGHQH� :HUWH�� GLH

6W�FN]DKO�GHV�$UWLNHOV��GLH�$Q]DKO�GHU�7UDQVSRUWHLQKHLWHQ�XQG�GLH�$Q]DKO�GHU�)DKU�

WHQ�� DXVJHGU�FNW�ZHUGHQ��'LH�6W�FN]DKO� GHV�$UWLNHOV� EHUHFKQHW� VLFK� GDEHL� DXV� GHU

*HVDPWVW�FN]DKO� GLHVHV� $UWLNHOV� LP� %HREDFKWXQJV]HLWUDXP� �ZLUG� EHL� GHU� 'HILQLWLRQ

GHV� $UWLNHOV� IHVWJHOHJW�� XQG� GHP� SUR]HQWXDOHQ� $QWHLO�� GHU� GLHVHP� 7UDQVSRUW� EHL

HYHQWXHOOHQ�SDUDOOHOHQ�$XIWHLOXQJHQ��%LOG������]XJHZLHVHQ�ZXUGH��]X�

SPP
$

*= �����

PLW� P$  6W�FN]DKO�GHV�$UWLNHOV�

P  *HVDPWVW�FN]DKO�GHV�$UWLNHOV�

S  $QWHLO�GXUFK�SDUDOOHOH�$XIWHLOXQJHQ�

)�U� MHGHQ� 7UDQVSRUW� LQQHUKDOE� GHV� 3ODQXQJVPRGHOOV� ZLUG� HLQ� YRUKHU� GHILQLHUWHV

7UDQVSRUWKLOIVPLWWHO�EHQXW]W��GDV�GXUFKVFKQLWWOLFK�PLW�HLQHU�EHVWLPPWHQ�6W�FN]DKO�GHV

$UWLNHOV�EHODGHQ�ZHUGHQ�NDQQ��0LW�+LOIH�GLHVHU�%HODGXQJ�Ol�W�VLFK�DXV�GHU�6W�FN]DKO

GHV�$UWLNHOV�GLH�$Q]DKO�GHU�7UDQVSRUWHLQKHLWHQ�HLQHV�7UDQVSRUWHV�ZLH�IROJW�DEOHLWHQ�

7+0

$

7( ]

P
P = �����

PLW� P7(  $Q]DKO�GHU�7UDQVSRUWHLQKHLWHQ�

P$  6W�FN]DKO�GHV�$UWLNHOV�

]7+0  «�6W�FN]DKO�GHV�$UWLNHOV�SUR�7+0�
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'LH� $UWLNHO� E]Z�� GLH� 7UDQVSRUWHLQKHLWHQ� ZHUGHQ� LP� 3ODQXQJVPRGHOO� YRQ� 7UDQVSRUW�

PLWWHOQ�EHI|UGHUW��(LQLJH�7\SHQ�YRQ�7UDQVSRUWPLWWHOQ��]�%��*DEHOVWDSOHU��N|QQHQ�XQWHU

8PVWlQGHQ�PHKU� DOV� HLQH�7UDQVSRUWHLQKHLW� SUR� )DKUW� WUDQVSRUWLHUHQ�� 'HVKDOE� NDQQ

I�U� MHGHQ� 7UDQVSRUW� DQJHJHEHQ�ZHUGHQ�� ZLH� YLHOH� 7UDQVSRUWHLQKHLWHQ� GDV� EHQXW]WH

7UDQVSRUWPLWWHO� SUR� )DKUW� GXUFKVFKQLWWOLFK� DXIQHKPHQ� NDQQ�� 0LW� GLHVHP� 'XUFK�

VFKQLWWVZHUW� NDQQ� GLH� $Q]DKO� GHU� )DKUWHQ� HLQHV� 7UDQVSRUWHV� DXV� GHU� $Q]DKO� GHU

7UDQVSRUWHLQKHLWHQ�QDFK�IROJHQGHU�*OHLFKXQJ�EHUHFKQHW�ZHUGHQ�

70

7(

) ]

P
P = �����

PLW� P)  $Q]DKO�GHU�)DKUWHQ�

P7(  $Q]DKO�GHU�7UDQVSRUWHLQKHLWHQ�

]70  «�6W�FN]DKO�GHU�7(�SUR�)DKUW�

�������� %HUHFKQXQJ�GHU�=HLWHQ�I�U�/DVWIDKUWHQ

,P�GLHVHP�7HLO�GHU�$XVODVWXQJVEHUHFKQXQJ�ZLUG�HUPLWWHOW��ZLHYLHO�=HLW�HLQ�EHVWLPPWHV

7UDQVSRUWPLWWHO�EHQ|WLJW��XP�HLQH�/DVWIDKUW�HQWODQJ�GHV�7UDQVSRUWZHJHV�GXUFK]XI�K�

UHQ�E]Z��HLQH�7UDQVSRUWHLQKHLW�YRP�$QIDQJ�ELV�]XP�(QGH�GHV�7UDQVSRUWPLWWHOV��EHL

6WHWLJI|UGHUHUQ�� ]X� EHI|UGHUQ�� =XVDPPHQ� PLW� GHQ� EHUHLWV� REHQ� HUPLWWHOWHQ� 7UDQV�

SRUWPHQJHQ� HUJLEW� VLFK� GDUDXV� GLH� JHVDPWH� =HLW�� GLH� I�U� GLH� /DVWIDKUWHQ� HLQHV� EH�

VWLPPWHQ� 7UDQVSRUWHV� HUIRUGHUOLFK� LVW�� 'XUFK� HLQH� $XIVXPPLHUXQJ� �EHU� VlPWOLFKH

7UDQVSRUWH�� GLH� GDV� 7UDQVSRUWPLWWHO� DE]XDUEHLWHQ� KDW�� Ol�W� VLFK� VFKOLH�OLFK� GLH�*H�

VDPW]HLW�EHUHFKQHQ��GLH�HV�I�U�VHLQH�/DVWIDKUWHQ�LP�(LQVDW]�LVW��'LH�JHQDXH�$UW�XQG

:HLVH� GHU� JHVDPWHQ�(UPLWWOXQJ� LVW� GDEHL� YRP� 7\S� GHV� 7UDQVSRUWPLWWHOV� DEKlQJLJ�

GHVVHQ�/HLVWXQJVGDWHQ�XQG�+DXSWPD�H� LP�'DWHQPRGHOO� �VLHKH�.DSLWHO� ����� XQG� LQ

GHU�2EMHNWELEOLRWKHN��VLHKH�.DSLWHO������EHVFKULHEHQ�VLQG�

6WHWLJI|UGHUHU�*HUDGH�XQG�.XUYH

%HL�GHQ�7UDQVSRUWPLWWHOW\SHQ�6WHWLJI|UGHUHU�*HUDGH�XQG�.XUYH�ZHUGHQ�]XQlFKVW�GLH

7UDQVSRUWHLQKHLWHQ�DOOHU�7UDQVSRUWH�DXIVXPPLHUW��GLH�HLQ�EHVWLPPWHV�7UDQVSRUWPLWWHO

DE]XDUEHLWHQ�KDW��'DEHL�JLOW�I�U�GLH�*HVDPW]DKO�GHU�7UDQVSRUWHLQKHLWHQ�
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PLW� P7(�M  $Q]DKO� GHU� 7UDQVSRUWHLQKHLWHQ� �EHU� DOOH� 7UDQVSRUWH
GHV�7UDQVSRUWPLWWHOV�M�

P7(�M��L  $Q]DKO� GHU� 7UDQVSRUWHLQKHLWHQ� HLQHV� 7UDQVSRUWHV� L
GHV�7UDQVSRUWPLWWHOV�M�

QM  $Q]DKO�GHU�7UDQVSRUWH�GHV�7UDQVSRUWPLWWHOV�M�

'LH�=HLW��GLH�GLH�*HUDGH�RGHU�.XUYH�EHQ|WLJW��XP�YRP�OHHUHQ�LQ�GHQ�YROOHQ�=XVWDQG

]X�JHODQJHQ��EHUHFKQHW�VLFK�]X�

M

MPLQM

M�EHU Y

GO
W

-
= �����

PLW� W�EHU�M  YRP�7UDQVSRUWPLWWHO� M�EHQ|WLJWH�=HLW��XP�YRP�OHHUHQ
LQ�GHQ�YROOHQ�=XVWDQG�]X�JHODQJHQ�

OM  /lQJH�GHV�7UDQVSRUWPLWWHOV�M�

GPLQ�M  PLQLPDOHU� $EVWDQG� GHU� 7UDQVSRUWHLQKHLWHQ� GHV
7UDQVSRUWPLWWHOV�M�

YM  )|UGHUJHVFKZLQGLJNHLW�GHV�7UDQVSRUWPLWWHOV�M�

1DFK�(UUHLFKHQ�GHV�YROOHQ�=XVWDQGHV�HUJLEW�VLFK�GLH�=HLW��GLH�HUIRUGHUOLFK�LVW��XP�GLH

HUVWH�7UDQVSRUWHLQKHLW� ELV� ]XP�(QGH�GHV�7UDQVSRUWPLWWHOV� XQG� DOOH� DQGHUHQ�7UDQV�

SRUWHLQKHLWHQ�XP�GPLQ�M�ZHLWHU]XEHZHJHQ��QDFK�IROJHQGHU�*OHLFKXQJ�

M

MPLQ

MYROO Y

G
W = �����

PLW� WYROO�M  YRP� 7UDQVSRUWPLWWHO� M� EHQ|WLJWH� =HLW�� XP� LP� YROOHQ
=XVWDQG� HLQH� 7UDQVSRUWHLQKHLW� ELV� ]XP� (QGH� GHV
7UDQVSRUWPLWWHOV�ZHLWHU]XEHZHJHQ�

GPLQ�M  PLQLPDOHU� $EVWDQG� GHU� 7UDQVSRUWHLQKHLWHQ� GHV
7UDQVSRUWPLWWHOV�M�

YM  )|UGHUJHVFKZLQGLJNHLW�GHV�7UDQVSRUWPLWWHOV�M�

'LH�*HVDPW]HLW��GLH�GDV�7UDQVSRUWPLWWHO�]XP�UHLQHQ�)|UGHUQ�GHU�/DVW� �/DVWIDKUW�� LP

(LQVDW]�LVW��ZLUG�GDQQ�ZLH�IROJW�HUPLWWHOW�
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( )M7(MYROOM�EHUMIDKU PWWW *+= �����

PLW� WIDKU�M  *HVDPW]HLW�� GLH� GDV� 7UDQVSRUWPLWWHO� M� ]XP� UHLQHQ
)|UGHUQ�GHU�/DVW��/DVWIDKUW��LP�(LQVDW]�LVW�

W�EHU�M  YRP�7UDQVSRUWPLWWHO� M�EHQ|WLJWH�=HLW��XP�YRP�OHHUHQ
LQ�GHQ�YROOHQ�=XVWDQG�]X�JHODQJHQ�

WYROO�M  YRP� 7UDQVSRUWPLWWHO� M� EHQ|WLJWH� =HLW�� XP� LP� YROOHQ
=XVWDQG� HLQH� 7UDQVSRUWHLQKHLW� ELV� ]XP� (QGH� GHV
7UDQVSRUWPLWWHOV�ZHLWHU]XEHZHJHQ�

P7(�M  $Q]DKO� GHU� 7UDQVSRUWHLQKHLWHQ� �EHU� DOOH� 7UDQVSRUWH
GHV�7UDQVSRUWPLWWHOV�M�

6WHWLJI|UGHUHU�(FNXPVHW]HU��'XUFKODXI�(FNXPVHW]HU�XQG�'XUFKODXIXPVHW]HU

$XFK� EHL� GLHVHQ� 7\SHQ� YRQ� 7UDQVSRUWPLWWHOQ�ZHUGHQ� ]XHUVW� GLH� 7UDQVSRUWHLQKHLWHQ

�EHU�DOOH�7UDQVSRUWH�DXIVXPPLHUW��(V�LVW�MHGRFK�]X�XQWHUVFKHLGHQ��RE�GLH�7UDQVSRUWH

XPJHVHW]W�ZHUGHQ�P�VVHQ�RGHU�RE�VLH�RKQH�8PVHW]XQJ�OlQJV�RGHU�TXHU�]XU�(LQI��

JHULFKWXQJ� GHV� 7UDQVSRUWPLWWHOV� JHUDGHDXV� GXUFK� GLHVHV� KLQGXUFKODXIHQ�� )�U� GHQ

(FNXPVHW]HU�� 'XUFKODXI�(FNXPVHW]HU� XQG� 'XUFKODXIXPVHW]HU� EHUHFKQHW� VLFK� GLH

6XPPH�GHU�XP]XVHW]HQGHQ�7UDQVSRUWHLQKHLWHQ�LQ�$QOHKQXQJ�DQ�*OHLFKXQJ�������]X�
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=
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PLW� P7(�X�M  $Q]DKO� GHU� 7UDQVSRUWHLQKHLWHQ� �EHU� DOOH� 7UDQVSRUWH
GHV� 7UDQVSRUWPLWWHOV� M�� GLH� XPJHVHW]W� ZHUGHQ� P�V�
VHQ�

P7(�X�M��L  $Q]DKO� GHU� 7UDQVSRUWHLQKHLWHQ� HLQHV� 7UDQVSRUWHV� L
GHV�7UDQVSRUWPLWWHOV�M��GHU�XPJHVHW]W�ZHUGHQ�PX��

QX�M  $Q]DKO� GHU� 7UDQVSRUWH� GHV� 7UDQVSRUWPLWWHOV� M�� GLH
XPJHVHW]W�ZHUGHQ�P�VVHQ�

%HLP�'XUFKODXI�(FNXPVHW]HU�XQG�'XUFKODXIXPVHW]HU�ZHUGHQ�]XVlW]OLFK�]X�GHQ�XP�

]XVHW]HQGHQ� 7UDQVSRUWHLQKHLWHQ� GLHMHQLJHQ� 7UDQVSRUWHLQKHLWHQ� HUPLWWHOW�� GLH� RKQH

8PVHW]XQJ� TXHU� ]XU� (LQI�JHULFKWXQJ� GHV� 7UDQVSRUWPLWWHOV� JHUDGHDXV� GXUFK� GLHVHV

KLQGXUFKJHVFKOHXVW�ZHUGHQ��'LH�$Q]DKO�GLHVHU�7UDQVSRUWHLQKHLWHQ�HUJLEW�VLFK�DXV�GHU

*OHLFKXQJ�
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PLW� P7(�T�M  $Q]DKO� GHU� 7UDQVSRUWHLQKHLWHQ� �EHU� DOOH� 7UDQVSRUWH
GHV�7UDQVSRUWPLWWHOV� M�� GLH� TXHU� ]XU�(LQI�JHULFKWXQJ
GXUFK�GDV�7UDQVSRUWPLWWHO�M�KLQGXUFKODXIHQ�

P7(�T�M��L  $Q]DKO� GHU� 7UDQVSRUWHLQKHLWHQ� HLQHV� 7UDQVSRUWHV� L
GHV�7UDQVSRUWPLWWHOV� M�� GHU�TXHU� ]XU�(LQI�JHULFKWXQJ
GXUFK�GDV�7UDQVSRUWPLWWHO�M�KLQGXUFKOlXIW�

QT�M  $Q]DKO� GHU� 7UDQVSRUWH� GHV� 7UDQVSRUWPLWWHOV� M�� GLH
TXHU�]XU�(LQI�JHULFKWXQJ�GXUFK�GDV�7UDQVSRUWPLWWHO� M
KLQGXUFKODXIHQ�

)�U�GHQ�'XUFKODXIXPVHW]HU�ZHUGHQ�VFKOLH�OLFK�QRFK�DOOH�7UDQVSRUWHLQKHLWHQ�DGGLHUW�

GLH� OlQJV� ]XU� (LQI�JHULFKWXQJ� GHV� 7UDQVSRUWPLWWHOV� JHUDGHDXV� GXUFK� GLHVHV� KLQ�

GXUFKJHVFKOHXVW�ZHUGHQ��'LHVH�EHUHFKQHQ�VLFK�]X�

Ê
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PLW� P7(�O�M  $Q]DKO� GHU� 7UDQVSRUWHLQKHLWHQ� �EHU� DOOH� 7UDQVSRUWH
GHV�7UDQVSRUWPLWWHOV�M��GLH�OlQJV�]XU�(LQI�JHULFKWXQJ
GXUFK�GDV�7UDQVSRUWPLWWHO�M�KLQGXUFKODXIHQ�

P7(�O�M��L  $Q]DKO� GHU� 7UDQVSRUWHLQKHLWHQ� HLQHV� 7UDQVSRUWHV� L
GHV�7UDQVSRUWPLWWHOV�M��GHU�OlQJV�]XU�(LQI�JHULFKWXQJ
GXUFK�GDV�7UDQVSRUWPLWWHO�M�KLQGXUFKOlXIW�

QO�M  $Q]DKO� GHU� 7UDQVSRUWH� GHV� 7UDQVSRUWPLWWHOV� M�� GLH
OlQJV�]XU�(LQI�JHULFKWXQJ�GXUFK�GDV�7UDQVSRUWPLWWHO�M
KLQGXUFKODXIHQ�

1DFK�GHU�(UPLWWOXQJ�GHU�XQWHUVFKLHGOLFKHQ�7UDQVSRUWPHQJHQ� Ol�W�VLFK�QXQ�PLW�+LOIH

GHU� WUDQVSRUWPLWWHOVSH]LILVFKHQ� 3DUDPHWHU� I�U� GHQ� (FNXPVHW]HU�� GHQ� 'XUFKODXI�

(FNXPVHW]HU� XQG� GHQ� 'XUFKODXIXPVHW]HU� GLH� *HVDPW]HLW� I�U� GDV� UHLQH� )|UGHUQ

�/DVWIDKUW��EHUHFKQHQ��)�U�GLHVH�JLOW�
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PLW� WIDKU�M  *HVDPW]HLW�� GLH� GDV� 7UDQVSRUWPLWWHO� M� ]XP� UHLQHQ
)|UGHUQ�GHU�/DVW��/DVWIDKUW��LP�(LQVDW]�LVW�

P7(�X�M  $Q]DKO� GHU� 7UDQVSRUWHLQKHLWHQ� �EHU� DOOH� 7UDQVSRUWH
GHV� 7UDQVSRUWPLWWHOV� M�� GLH� XPJHVHW]W� ZHUGHQ� P�V�
VHQ�

P7(�T�M  $Q]DKO� GHU� 7UDQVSRUWHLQKHLWHQ� �EHU� DOOH� 7UDQVSRUWH
GHV�7UDQVSRUWPLWWHOV� M�� GLH� TXHU� ]XU�(LQI�JHULFKWXQJ
GXUFK�GDV�7UDQVSRUWPLWWHO�M�KLQGXUFKODXIHQ�

P7(�O�M  $Q]DKO� GHU� 7UDQVSRUWHLQKHLWHQ� �EHU� DOOH� 7UDQVSRUWH
GHV�7UDQVSRUWPLWWHOV�M��GLH�OlQJV�]XU�(LQI�JHULFKWXQJ
GXUFK�GDV�7UDQVSRUWPLWWHO�M�KLQGXUFKODXIHQ�

OO�M  /lQJH� GHV�7UDQVSRUWPLWWHOV� M� OlQJV� ]XU� (LQI�JHULFK�
WXQJ�

YO�M  )|UGHUJHVFKZLQGLJNHLW� GHV� 7UDQVSRUWPLWWHOV� M� OlQJV
]XU�(LQI�JHULFKWXQJ�

OT�M  /lQJH� GHV� 7UDQVSRUWPLWWHOV� M� TXHU� ]XU� (LQI�JHULFK�
WXQJ�

YT�M  )|UGHUJHVFKZLQGLJNHLW� GHV� 7UDQVSRUWPLWWHOV� M� TXHU
]XU�(LQI�JHULFKWXQJ�

W+XE�M  YRP�7UDQVSRUWPLWWHO� M�EHQ|WLJWH�6XPPH�GHU�+XE]HL�
WHQ�HLQHV�6SLHOV�

W6FK�M  YRP�7UDQVSRUWPLWWHO� M� EHQ|WLJWH�6XPPH�GHU�6FKDOW�
]HLWHQ�HLQHV�6SLHOV�

6WHWLJI|UGHUHU�'UHKWLVFK

'HU�'UHKWLVFK� HUKlOW� HLQ� lKQOLFKHV�%HUHFKQXQJVPRGHOO� ZLH� GHU�'XUFKODXIXPVHW]HU�

'D�GLH�/lQJV��XQG�4XHUULFKWXQJ�MHGRFK�GLH�JOHLFKHQ�/lQJHQ��XQG�*HVFKZLQGLJNHLWV�

ZHUWH� EHVLW]HQ�� ZLUG� QLFKW� ]ZLVFKHQ� GLHVHQ� EHLGHQ� 5LFKWXQJHQ� XQWHUVFKLHGHQ�� 6R

HUJHEHQ�VLFK�GLH�7UDQVSRUWPHQJHQ�LQ�$QOHKQXQJ�DQ�*OHLFKXQJ�������XQG�������]X�
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PLW� P7(�G�M  $Q]DKO� GHU� 7UDQVSRUWHLQKHLWHQ� �EHU� DOOH� 7UDQVSRUWH
GHV�7UDQVSRUWPLWWHOV�M��GLH�JHGUHKW�ZHUGHQ�P�VVHQ�

P7(�G�M��L  $Q]DKO� GHU� 7UDQVSRUWHLQKHLWHQ� HLQHV� 7UDQVSRUWHV� L
GHV�7UDQVSRUWPLWWHOV�M��GHU�JHGUHKW�ZHUGHQ�PX��

QG�M  $Q]DKO� GHU� 7UDQVSRUWH� GHV� 7UDQVSRUWPLWWHOV� M�� GLH
JHGUHKW�ZHUGHQ�P�VVHQ

XQG�]X�

Ê
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PLW� P7(�J�M  $Q]DKO� GHU� 7UDQVSRUWHLQKHLWHQ� �EHU� DOOH� 7UDQVSRUWH
GHV� 7UDQVSRUWPLWWHOV� M�� GLH� JHUDGHDXV� GXUFK� GDV
7UDQVSRUWPLWWHO�M�KLQGXUFKODXIHQ�

P7(�J�M��L  $Q]DKO� GHU� 7UDQVSRUWHLQKHLWHQ� HLQHV� 7UDQVSRUWHV� L
GHV� 7UDQVSRUWPLWWHOV� M�� GHU� JHUDGHDXV� GXUFK� GDV
7UDQVSRUWPLWWHO�M�KLQGXUFKOlXIW�

QJ�M  $Q]DKO� GHU� 7UDQVSRUWH� GHV� 7UDQVSRUWPLWWHOV� M�� GLH
JHUDGHDXV� GXUFK� GDV� 7UDQVSRUWPLWWHO� M� KLQGXUFKODX�
IHQ�

0LW�GHQ�EHLGHQ�7UDQVSRUWPHQJHQ�Ol�W�VLFK�DQVFKOLH�HQG�LQ�$QOHKQXQJ�DQ�*OHLFKXQJ

�������GLH�*HVDPW]HLW�I�U�GDV�)|UGHUQ��/DVWIDKUW��EHUHFKQHQ��)�U�GLHVH�JLOW�

M

M

MJ7(

M6FKM'UHK
M

M

MG7(MIDKU

Y

O
P

WW
Y

O
PW

*+

Ü
Ü
Ý

Û
Ì
Ì
Í

Ë
++*=

������

PLW� WIDKU�M  *HVDPW]HLW�� GLH� GDV� 7UDQVSRUWPLWWHO� M� ]XP� UHLQHQ
)|UGHUQ�GHU�/DVW��/DVWIDKUW��LP�(LQVDW]�LVW�

P7(�G�M  $Q]DKO� GHU� 7UDQVSRUWHLQKHLWHQ� �EHU� DOOH� 7UDQVSRUWH
GHV�7UDQVSRUWPLWWHOV�M��GLH�JHGUHKW�ZHUGHQ�P�VVHQ�



����5HDOLVLHUWHV�3ODQXQJVZHUN]HXJ

���

P7(�J�M  $Q]DKO� GHU� 7UDQVSRUWHLQKHLWHQ� �EHU� DOOH� 7UDQVSRUWH
GHV� 7UDQVSRUWPLWWHOV� M�� GLH� JHUDGHDXV� GXUFK� GDV
7UDQVSRUWPLWWHO�M�KLQGXUFKODXIHQ�

OM  /lQJH�GHV�7UDQVSRUWPLWWHOV�M�

YM  )|UGHUJHVFKZLQGLJNHLW�GHV�7UDQVSRUWPLWWHOV�M�

W'UHK�M  YRP� 7UDQVSRUWPLWWHO� M� EHQ|WLJWH� 6XPPH� GHU� 'UHK�
]HLWHQ�HLQHV�6SLHOV�

W6FK�M  YRP�7UDQVSRUWPLWWHO� M� EHQ|WLJWH�6XPPH�GHU�6FKDOW�
]HLWHQ�HLQHV�6SLHOV�

*DEHOKXEZDJHQ�+DQG�XQG�(OHNWUR��*DEHOVWDSOHU��6FKXEPDVWVWDSOHU�XQG�)76

'D�EHL�GHQ�)OXUI|UGHU]HXJHQ� LP�*HJHQVDW]�]X�GHQ�6WHWLJI|UGHUHUQ� MHGHU�7UDQVSRUW�

ZHJ�HLQH�XQWHUVFKLHGOLFKH�/lQJH�DXIZHLVHQ�NDQQ��LVW�KLHU�GDV�9RUJHKHQ�EHL�GHU�%H�

UHFKQXQJ�GHU�=HLWHQ�DXV�/DVWIDKUWHQ�HLQ�DQGHUHV��=XQlFKVW�ZHUGHQ�GLH�=HLWHQ�I�U�GLH

/DVWIDKUWHQ� MHGHV� HLQ]HOQHQ� 7UDQVSRUWHV� HLQHV� 7UDQVSRUWPLWWHOV� EHUHFKQHW�� 'LHVH

HUJHEHQ�VLFK�]X�

M

L�M

L�M)L�MIDKU Y

O
PW *= ������

PLW� WIDKU�M��L  =HLW��GLH�GDV�7UDQVSRUWPLWWHO�M�I�U�GLH�/DVWIDKUWHQ�GHV
7UDQVSRUWHV�L�EHQ|WLJW�

P)�M��L  $Q]DKO� GHU� )DKUWHQ� HLQHV� 7UDQVSRUWHV� L� GHV� 7UDQV�
SRUWPLWWHOV�M�

OM��L  :HJOlQJH�HLQHV�7UDQVSRUWHV�L�GHV�7UDQVSRUWPLWWHOV�M�

YM  *HVFKZLQGLJNHLW�GHV�7UDQVSRUWPLWWHOV�M�

$QVFKOLH�HQG�ZHUGHQ�GLH�=HLWHQ�I�U�GLH�/DVWIDKUWHQ�MHGHV�HLQ]HOQHQ�7UDQVSRUWHV�HL�

QHV�7UDQVSRUWPLWWHOV��EHU�DOOH�7UDQVSRUWH�GLHVHV�7UDQVSRUWPLWWHOV�DXIVXPPLHUW��'DU�

DXV� Ol�W� VLFK� GLH�*HVDPW]HLW� I�U� GLH� /DVWIDKUWHQ� GHV� 7UDQVSRUWPLWWHOV� ZLH� IROJW� EH�

UHFKQHQ�

Ê
=

=
MQ
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PLW�� WIDKU�M  *HVDPW]HLW�� GLH� GDV� 7UDQVSRUWPLWWHO� M� I�U� DOOH� VHLQH
/DVWIDKUWHQ�LP�(LQVDW]�LVW�

WIDKU�M��L  =HLW��GLH�GDV�7UDQVSRUWPLWWHO�M�I�U�GLH�/DVWIDKUWHQ�GHV
7UDQVSRUWHV�L�EHQ|WLJW�

QM  $Q]DKO�GHU�7UDQVSRUWH�GHV�7UDQVSRUWPLWWHOV�M�

5HJDOEHGLHQJHUlW�(LQPDVW�XQG�=ZHLPDVW�VRZLH�+RFKUHJDOVWDSOHU

,P� %HUHFKQXQJVPRGHOO� I�U� GLH� *HUlWH� ]XU� %HGLHQXQJ� YRQ� +RFKUHJDOODJHUQ� ILQGHQ

VRZRKO�GLH�)DKU�� DOV� DXFK�GLH�+XEJHVFKZLQGLJNHLWHQ�%HU�FNVLFKWLJXQJ�� GD� VLH� VLFK

�EOLFKHUZHLVH�VWDUN�YRQHLQDQGHU�XQWHUVFKHLGHQ��'DPLW�PX�� MHGRFK�DXFK�GLH�/lQJH

GHV�7UDQVSRUWZHJHV�LQ�HLQH�.RPSRQHQWH�HQWODQJ�GHU�)DKUULFKWXQJ�XQG�LQ�HLQH�.RP�

SRQHQWH�HQWODQJ�GHU�+XEULFKWXQJ�DXIJHWHLOW�ZHUGHQ��$XI�%DVLV�GLHVHU�hEHUOHJXQJHQ

EHUHFKQHW�VLFK�GLH�/DVWIDKU]HLW�GHV�7UDQVSRUWPLWWHOV�I�U�HLQHQ�EHVWLPPWHQ�7UDQVSRUW

]X�

M)

L�M)

M+

L�M+

M)

L�M)

L�M)L�MIDKU

M)

L�M)

M+

L�M+
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L�M)L�MIDKU
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PLW� WIDKU�M��L  =HLW��GLH�GDV�7UDQVSRUWPLWWHO�M�I�U�GLH�/DVWIDKUWHQ�GHV
7UDQVSRUWHV�L�EHQ|WLJW�

P)�M��L  $Q]DKO� GHU� )DKUWHQ� HLQHV� 7UDQVSRUWHV� L� GHV� 7UDQV�
SRUWPLWWHOV�M�

O+�M��L  :HJOlQJH�HLQHV�7UDQVSRUWHV�L�GHV�7UDQVSRUWPLWWHOV�M
LQ�+XEULFKWXQJ�

Y+�M  +XEJHVFKZLQGLJNHLW�GHV�7UDQVSRUWPLWWHOV�M�

O)�M��L  :HJOlQJH�HLQHV�7UDQVSRUWHV�L�GHV�7UDQVSRUWPLWWHOV�M
LQ�)DKUULFKWXQJ�

Y)�M  )DKUJHVFKZLQGLJNHLW�GHV�7UDQVSRUWPLWWHOV�M�

'LH�*HVDPW]HLW� I�U�GLH�/DVWIDKUWHQ�HLQHV�7UDQVSRUWPLWWHOV� Ol�W�VLFK�GDQQ�QDFK�*OHL�

FKXQJ��������DOV�$XIVXPPLHUXQJ�GHU�HLQ]HOQHQ�/DVWIDKU]HLWHQ�VlPWOLFKHU�7UDQVSRUWH

GLHVHV�7UDQVSRUWPLWWHOV�HUPLWWHOQ�
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.UDQ�(LQWUlJHU�XQG�=ZHLWUlJHU

)�U�GDV�%HUHFKQXQJVPRGHOO� GHU�.UDQH�ZLUG�GHU�$QVDW]� GHU�5HJDOEHGLHQJHUlWH�XP

GLH�GULWWH�'LPHQVLRQ�HUZHLWHUW��VR�GD��KLHU�]ZLVFKHQ�.UDQ���.DW]��XQG�+XEJHVFKZLQ�

GLJNHLW� XQWHUVFKLHGHQ�ZHUGHQ�NDQQ��:HLWHU�ZLUG� GDYRQ�DXVJHJDQJHQ�� GD��HLQ�9HU�

IDKUHQ�GHV�.UDQV�RGHU�GHU�.DW]H�QXU�LQ�GHU�REHUVWHQ�/DVWVWHOOXQJ�P|JOLFK�LVW��'DPLW

HUJLEW�VLFK�GLH�/DVWIDKU]HLW�HLQHV�7UDQVSRUWPLWWHOV�I�U�HLQHQ�EHVWLPPWHQ�7UDQVSRUW�]X�
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PLW� WIDKU�M��L  =HLW��GLH�GDV�7UDQVSRUWPLWWHO�M�I�U�GLH�/DVWIDKUWHQ�GHV
7UDQVSRUWHV�L�EHQ|WLJW�

P)�M��L  $Q]DKO� GHU� )DKUWHQ� HLQHV� 7UDQVSRUWHV� L� GHV� 7UDQV�
SRUWPLWWHOV�M�

O.U�M��L  :HJOlQJH�HLQHV�7UDQVSRUWHV�L�GHV�7UDQVSRUWPLWWHOV�M
LQ�.UDQIDKUULFKWXQJ�

Y.U�M  .UDQJHVFKZLQGLJNHLW�GHV�7UDQVSRUWPLWWHOV�M�

O.D�M��L  :HJOlQJH�HLQHV�7UDQVSRUWHV�L�GHV�7UDQVSRUWPLWWHOV�M
LQ�.DW]IDKUULFKWXQJ�

Y.D�M  .DW]JHVFKZLQGLJNHLW�GHV�7UDQVSRUWPLWWHOV�M�

O+�M��L  /lQJH�GHV�+XE��XQG�6HQNZHJHV�HLQHV�7UDQVSRUWHV�L
GHV�7UDQVSRUWPLWWHOV�M�

Y+�M  +XE��XQG�6HQNJHVFKZLQGLJNHLW�GHV�7UDQVSRUWPLWWHOV
M�

$XFK� I�U�GLH�.UDQH�EHUHFKQHW� VLFK�GLH�*HVDPW]HLW� I�U�GLH�/DVWIDKUWHQ�HLQHV�7UDQV�

SRUWPLWWHOV� DXV� GHU� $XIVXPPLHUXQJ� GHU� HLQ]HOQHQ� /DVWIDKU]HLWHQ� VlPWOLFKHU� 7UDQV�

SRUWH�GLHVHV�7UDQVSRUWPLWWHOV�QDFK�*OHLFKXQJ��������

�������� %HUHFKQXQJ�GHU�=HLWHQ�I�U�/DVWDXIQDKPH�XQG�/DVWDEJDEH

1HEHQ� GHU� *HVDPW]HLW� I�U� GLH� /DVWIDKUWHQ� NDQQ� DXFK� GLH� *HVDPW]HLW� I�U� GDV

/DVWKDQGOLQJ��G�K��I�U�GLH�/DVWDXIQDKPH�XQG�GLH�/DVWDEJDEH��EHVWLPPW�ZHUGHQ�
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'LHVH�HUJLEW�VLFK�EHL�DOOHQ�7\SHQ�YRQ�6WHWLJI|UGHUHUQ�DXV�GHU�6XPPLHUXQJ�GHU�=HLWHQ

I�U�GLH�/DVWDXIQDKPH�XQG��DEJDEH�GHU�7UDQVSRUWHLQKHLWHQ�EHL�GHQ�HLQ]HOQHQ�7UDQV�

SRUWHQ�]X�
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PLW� WKDQG�M  *HVDPW]HLW�� GLH� GDV� 7UDQVSRUWPLWWHO� M� ]XU� /DVWDXI�
QDKPH�XQG��DEJDEH�LP�(LQVDW]�LVW�

P7(�M��L  $Q]DKO� GHU� 7UDQVSRUWHLQKHLWHQ� HLQHV� 7UDQVSRUWHV� L
GHV�7UDQVSRUWPLWWHOV�M�

WDXI�M��L  =HLW��GLH�GDV�7UDQVSRUWPLWWHO�M�I�U�GLH�$XIQDKPH�HLQHU
7UDQVSRUWHLQKHLW�GHV�7UDQVSRUWHV�L�EHQ|WLJW�

WDE�M��L  =HLW�� GLH� GDV� 7UDQVSRUWPLWWHO� M� I�U� GLH� $EJDEH� HLQHU
7UDQVSRUWHLQKHLW�GHV�7UDQVSRUWHV�L�EHQ|WLJW�

QM  $Q]DKO�GHU�7UDQVSRUWH�GHV�7UDQVSRUWPLWWHOV�M�

+LHUEHL� LVW�]X�EHDFKWHQ��GD��HV� LP�*HJHQVDW]�]XU�/DVWIDKUWEHUHFKQXQJ�NHLQH�5ROOH

VSLHOW�� RE� GLH� 7UDQVSRUWHLQKHLWHQ� JHUDGHDXV� GXUFK� GLH� 7UDQVSRUWPLWWHO� KLQGXUFKJH�

VFKOHXVW�ZHUGHQ�N|QQHQ�RGHU�RE�VLH�XPJHVHW]W�RGHU�JHGUHKW�ZHUGHQ�P�VVHQ�

%HL�GHQ�UHVWOLFKHQ�7\SHQ�YRQ�7UDQVSRUWPLWWHOQ� �)OXUI|UGHU]HXJH��5HJDOEHGLHQJHUlWH

XQG�.UDQH��ZHUGHQ�GLH�=HLWHQ�I�U�GLH�/DVWDXIQDKPH�XQG��DEJDEH�QLFKW�I�U�GLH�HLQ]HO�

QH�7UDQVSRUWHLQKHLW��VRQGHUQ�I�U�HLQH�/DVWIDKUW�DQJHJHEHQ��'DPLW� Ol�W�VLFK�GLH�*H�

VDPW]HLW� I�U�GDV�/DVWKDQGOLQJ�EHL�GLHVHQ�7UDQVSRUWPLWWHOQ�DXV�*OHLFKXQJ� �������DE�

OHLWHQ�
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PLW� WKDQG�M  *HVDPW]HLW�� GLH� GDV� 7UDQVSRUWPLWWHO� M� ]XU� /DVWDXI�
QDKPH�XQG��DEJDEH�LP�(LQVDW]�LVW�

P)�M��L  $Q]DKO� GHU� )DKUWHQ� HLQHV� 7UDQVSRUWHV� L� GHV� 7UDQV�
SRUWPLWWHOV�M�

WDXI�M��L  =HLW��GLH�GDV�7UDQVSRUWPLWWHO� M� I�U�GLH�$XIQDKPH�GHU
7UDQVSRUWHLQKHLWHQ� HLQHU� )DKUW� GHV� 7UDQVSRUWHV� L
EHQ|WLJW�
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WDE�M��L  =HLW�� GLH� GDV� 7UDQVSRUWPLWWHO� M� I�U� GLH� $EJDEH� GHU
7UDQVSRUWHLQKHLWHQ� HLQHU� )DKUW� GHV� 7UDQVSRUWHV� L
EHQ|WLJW�

QM  $Q]DKO�GHU�7UDQVSRUWH�GHV�7UDQVSRUWPLWWHOV�M�

�������� %HUHFKQXQJ�GHU�$XVODVWXQJHQ

0LW�GHQ�HUPLWWHOWHQ�*HVDPW]HLWHQ�I�U�GLH�/DVWIDKUWHQ�E]Z��I�U�GLH�/DVWDXIQDKPH�XQG

�DEJDEH� ODVVHQ� VLFK� GLH� $XVODVWXQJHQ� DXV� GLHVHQ�0DWHULDOIOX�RSHUDWLRQHQ� EHUHFK�

QHQ��'LHV�JHVFKLHKW�I�U�MHGHV�7UDQVSRUWPLWWHO�DXI�GHU�%DVLV�VHLQHU�(LQVDW]]HLW�LP�%H�

REDFKWXQJV]HLWUDXP��GD� VLFK�GLH� ]XYRU� EHUHFKQHWHQ�DEVROXWHQ�=HLWHQ�DXI� GHQ� JOHL�

FKHQ� %HREDFKWXQJV]HLWUDXP� EH]LHKHQ�� 6RPLW� JLOW� I�U� GLH� $XVODVWXQJ� HLQHV� 7UDQV�

SRUWPLWWHOV�DXV�VHLQHQ�/DVWIDKUWHQ�

MNDS

MIDKU

MIDKU W

W
$ = ������

PLW�� $IDKU�M  $XVODVWXQJ� GHV� 7UDQVSRUWPLWWHOV� M� DXIJUXQG� VHLQHU
/DVWIDKUWHQ�

WIDKU�M  *HVDPW]HLW�� GLH� GDV� 7UDQVSRUWPLWWHO� M� I�U� DOOH� VHLQH
/DVWIDKUWHQ�LP�(LQVDW]�LVW�

WNDS�M  (LQVDW]]HLW�GHV�7UDQVSRUWPLWWHOV� M� LP�%HREDFKWXQJV�
]HLWUDXP

XQG�I�U�GLH�$XVODVWXQJ�DXV�VHLQHU�/DVWDXIQDKPH�XQG�/DVWDEJDEH�

MNDS

MKDQG

MKDQG W

W
$ = ������

PLW� $KDQG�M  $XVODVWXQJ� GHV� 7UDQVSRUWPLWWHOV� M� DXIJUXQG� VHLQHU
/DVWDXIQDKPH�XQG�±DEJDEH�

WKDQG�M  *HVDPW]HLW�� GLH� GDV� 7UDQVSRUWPLWWHO� M� ]XU� /DVWDXI�
QDKPH�XQG��DEJDEH�LP�(LQVDW]�LVW�

WNDS�M  (LQVDW]]HLW�GHV�7UDQVSRUWPLWWHOV� M� LP�%HREDFKWXQJV�
]HLWUDXP�
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������ (UZHLWHUEDUNHLW�GHU�%HUHFKQXQJVPRGHOOH

'LH�EHVFKULHEHQHQ�XQG�LP�3ODQXQJVZHUN]HXJ�LPSOHPHQWLHUWHQ�%HUHFKQXQJVPRGHOOH

ELOGHQ� GLH� *UXQGODJH� I�U� HLQH� %HUHFKQXQJ� GHU� VWDWLVFKHQ� 7UDQVSRUWPLWWHODXVOD�

VWXQJHQ�GXUFK�/DVWIDKUWHQ�XQG�/DVWKDQGOLQJ��6LH�N|QQHQ�MHGRFK�QRFK�YHUIHLQHUW�XQG

HUZHLWHUW�ZHUGHQ�

6R� LVW�HV�GHQNEDU��GLH�%HUHFKQXQJVPRGHOOH�GHU�)OXUI|UGHU]HXJH�GXUFK�GLH�%HU�FN�

VLFKWLJXQJ�YRQ�%HVFKOHXQLJXQJHQ�RGHU�ZHJDEKlQJLJHQ�*HVFKZLQGLJNHLWHQ��.XUYHQ�

IDKUW��(QJSD��GHV�:HJHV�XVZ���ZHLWHU�]X�GHWDLOOLHUHQ�

(EHQVR�LVW�HV�P|JOLFK��]XVlW]OLFKH�%HUHFKQXQJVPRGHOOH�]X�HUVWHOOHQ��GLH�RSWLRQDO�]X

GHQ�EHUHLWV�EHVWHKHQGHQ�DXVJHZlKOW�ZHUGHQ�N|QQHQ��%HLVSLHOVZHLVH�LVW�EHUHLWV�MHW]W

HLQH� ]XVlW]OLFKH� %HUHFKQXQJVP|JOLFKNHLW� I�U� 5HJDOEHGLHQJHUlWH� XQG� +RFKUHJDO�

VWDSOHU�LPSOHPHQWLHUW��GLH�VLFK�DXI�GLH�EHNDQQWH�(UPLWWOXQJ�YRQ�(LQ]HOVSLHO]HLWHQ�XQG

'RSSHOVSLHO]HLWHQ�QDFK�9',�5LFKWOLQLH������>9',�����@�VW�W]W�

������ %HLVSLHOKDIWH�$QZHQGXQJ�GHV�3ODQXQJVZHUN]HXJHV

,P�IROJHQGHQ�ZLUG�DQKDQG�HLQHV�3URMHNWEHLVSLHOV�QlKHU�DXI�GLH�9RUJHKHQVZHLVH�]XU

VWDWLVFKHQ� $XVODVWXQJVEHUHFKQXQJ� YRQ� 0DWHULDOIOX�V\VWHPHQ� HLQJHJDQJHQ�� 'DEHL

ZHUGHQ�GLH�YRP�3ODQXQJVZHUN]HXJ�]XU�9HUI�JXQJ�JHVWHOOWHQ�)XQNWLRQDOLWlWHQ�HLQJH�

KHQG�EHVFKULHEHQ�

�������� 3URMHNWEHVFKUHLEXQJ

'DV� EHWUDFKWHWH� 8QWHUQHKPHQ� LVW� LP� %HUHLFK� GHU� .XQVWVWRII�6SULW]JX�IHUWLJXQJ� DOV

=XOLHIHUEHWULHE� I�U� GLH� $XWRPRELOEUDQFKH� WlWLJ�� 'LH� LQ� GHQ� OHW]WHQ� -DKUHQ� LQ� GLHVHU

%UDQFKH�GXUFKJHI�KUWHQ�/RJLVWLNNRQ]HSWH��-XVW�LQ�7LPH��.DQEDQ�XVZ���HUIRUGHUWHQ�I�U

GDV� 8QWHUQHKPHQ� WHFKQRORJLHEHGLQJW� HLQH� LPPHU� JU|�HUH� %HYRUUDWXQJ�� =XVlW]OLFK

NRQQWH�GDV�8QWHUQHKPHQ�LQ�GHQ�OHW]WHQ�-DKUHQ�HLQ�EHDFKWOLFKHV�:DFKVWXP�HU]LHOHQ�

$XV�GLHVHQ�*U�QGHQ�HQWVFKOR��VLFK�GLH�8QWHUQHKPHQVI�KUXQJ� I�U�HLQH�1HXVWUXNWX�

ULHUXQJ�GHV�0DWHULDOIOXVVHV�XQG�]XP�%DX�HLQHV�QHXHQ�/DJHUV�
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1DFKIROJHQG�VROO�JH]HLJW�ZHUGHQ��ZLH�GLH�3ODQXQJ�GHU�0DWHULDOIOOX�V\VWHPH�PLW�GHP

LP�5DKPHQ�GLHVHU�$UEHLW�HQWZLFNHOWHQ�3ODQXQJVZHUN]HXJ�HUIROJW�

�������� 6WUXNWXUSODQXQJ

,P�5DKPHQ�GHU�6WUXNWXUSODQXQJ�EHVWHKW�GLH�0|JOLFKNHLW��GLH�$UWLNHO�]X�GHILQLHUHQ��GLH

LP�3ODQXQJVPRGHOO�EHU�FNVLFKWLJW�ZHUGHQ�VROOHQ��=XU�'HILQLWLRQ�LVW�GLH�$QJDEH�HLQHU

HLQGHXWLJHQ� $UWLNHO�,'�� HLQHU� EHVFKUHLEHQGHQ� $UWLNHO�%H]HLFKQXQJ� XQG� HLQHU� GXUFK�

VFKQLWWOLFKHQ�6W�FN]DKO�GHV�$UWLNHOV�LP�%HREDFKWXQJV]HLWUDXP�QRWZHQGLJ��%LOG������

%LOG����� $XIOLVWXQJ�GHU�EHU�FNVLFKWLJWHQ�$UWLNHO

$XFK� GLH� 6WDWLRQHQ�� DQ� GHQHQ� GLH� $UWLNHO� ]�%�� JHODJHUW�� JHSU�IW�� EHUHLWJHVWHOOW� RGHU

YHUSDFNW�ZHUGHQ�VROOHQ��N|QQHQ�]XVDPPHQ�PLW�LKUHU�JUDILVFKHQ�'DUVWHOOXQJ�XQG�/DJH

IHVWJHOHJW� ZHUGHQ�� 'D]X� P�VVHQ� HLQH� HLQGHXWLJH� 6WDWLRQ�,'�� HLQH� EHVFKUHLEHQGH

6WDWLRQ�%H]HLFKQXQJ�XQG�GLH�.RRUGLQDWHQ�YRQ�4XHOOH�XQG�6HQNH�GHU�6WDWLRQ�HLQJH�

JHEHQ�ZHUGHQ��%LOG�������'LH�)OlFKH�GHU�6WDWLRQ�HUJLEW�VLFK�DXV�HLQHU�RSWLRQDOHQ�JUD�

ILVFKHQ� %HDUEHLWXQJ� GHV� %HUHLFKHV�� GHU� ]X� GLHVHU� 6WDWLRQ� JHK|UW� XQG� EHWUlJW� EHL�

VSLHOVZHLVH�I�U�GHQ�:DUHQDXVJDQJ����Pð�

)�U�MHGHQ�HLQ]HOQHQ�$UWLNHO�N|QQHQ�QXQ�GLH�3UR]HVVH�GHILQLHUW�ZHUGHQ��GLH�GLHVHU�]X

GXUFKODXIHQ�KDW��'D]X�LVW�I�U�MHGHQ�3UR]H��HLQH�I�U�GHQ�$UWLNHO�HLQGHXWLJH�3UR]H��,'
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XQG�HLQH�EHVFKUHLEHQGH�3UR]H��%H]HLFKQXQJ�HLQ]XJHEHQ��=XVlW]OLFK�PX��HLQH�6WD�

WLRQ�DXVJHZlKOW�ZHUGHQ��DQ�GHU�GHU�HLQ]HOQH�3UR]H��GXUFKJHI�KUW�ZHUGHQ�VROO��%LOG

����]HLJW�EHLVSLHOKDIW�GLH�3UR]HVVH�GHV�$UWLNHOV�Ä*UDQXODW������%³�

%LOG����� 'LDORJIHQVWHU�I�U�GDV�0RGHOOHOHPHQW�6WDWLRQ��KLHU��:DUHQDXVJDQJ�

%LOG����� $XIOLVWXQJ�GHILQLHUWHU�3UR]HVVH�GHV�$UWLNHOV�Ä*UDQXODW������%³

'XUFK�GLH�'HILQLWLRQ�GHU�3UR]HVVH�XQWHU�+LQ]XI�JHQ�GDI�U�JHHLJQHWHU�6WDWLRQHQ�ZHU�

GHQ�GLH�$UWLNHOLQIRUPDWLRQHQ�PLW�GHQ�6WDWLRQVLQIRUPDWLRQHQ�JHNRSSHOW��0LW�+LOIH�GLHVHU



����5HDOLVLHUWHV�3ODQXQJVZHUN]HXJ

���

9HUNQ�SIXQJ� NDQQ� GDV� 3ODQXQJVZHUN]HXJ� GLH� 7UDQVSRUWH� GHV� EHWUDFKWHWHQ� 3OD�

QXQJVEHUHLFKHV�XQG�GDPLW�VHLQH�0DWHULDOIO�VVH�DXWRPDWLVFK�DEOHLWHQ�XQG�GDUVWHOOHQ�

:HUGHQ� ]XVlW]OLFK� ,QIRUPDWLRQHQ� �EHU� GLH�*HElXGHJUXQGULVVH� LQ� GDV�&$'�6\VWHP

HLQJHJHEHQ��VR�ODVVHQ�VLFK�6WUXNWXUYDULDQWHQ�GHV�]X�SODQHQGHQ�%HUHLFKHV�HU]HXJHQ

�%LOG�������

)HUWLJXQJ

/DJHU

:(�/DJHU

9HUSDFNHQ46

:(

:$

0%6

%LOG������ 6WUXNWXUYDULDQWH�GHV�EHWUDFKWHWHQ�3URMHNWEHLVSLHOV

:$

:(�/DJHU
:(

:$

:(�/DJHU
:(

%LOG������ (GLWLHUEDUNHLW�GHV�7UDQVSRUWZHJYHUODXIHV

6LQG� DX�HU� GHQ� *HElXGHJUXQGULVVHQ� ZHLWHUH� EDXOLFKH� 5DQGEHGLQJXQJHQ� �]�%�� GLH

/DJH�GHU�7RUH��EHNDQQW��VR�N|QQHQ�GLH�7UDQVSRUWH�EHUHLWV�DQ�GLHVHU�6WHOOH�XQDEKlQ�

JLJ� YRQ� GHQ� HLQ]XVHW]HQGHQ� 7UDQVSRUWPLWWHOQ� GDKLQJHKHQG� GHWDLOOLHUW� ZHUGHQ�� GD�
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���

GHU� 9HUODXI� GHU� 7UDQVSRUWZHJH� GLHVH� 5DQGEHGLQJXQJHQ� EHU�FNVLFKWLJW�� %LOG� ����

]HLJW�7UDQVSRUWH�YRU�XQG�QDFK�GLHVHU�'HWDLOOLHUXQJ�

�������� 6\VWHPSODQXQJ

,P� 5DKPHQ� GHU� 6\VWHPSODQXQJ� PX�� ]XQlFKVW� IHVWJHOHJW� ZHUGHQ�� ZHOFKH� 7UDQV�

SRUWPLWWHO�XQG�7UDQVSRUWKLOIVPLWWHO�I�U�ZHOFKH�7UDQVSRUWH�JHHLJQHW�VLQG��VLHKH�.DSLWHO

���������� %HL� GLHVHU� hEHUOHJXQJ� EHVWHKW� GLH� 0|JOLFKNHLW�� GLH� 7UDQVSRUWH� XQG� GLH

7UDQVSRUWZHJH� LQ� $EKlQJLJNHLW� YRQ� GHQ� 7UDQVSRUWPLWWHOQ� XQG� 7UDQVSRUWKLOIVPLWWHOQ�

GLH�HLQVHW]W�ZHUGHQ�VROOHQ��]X�]HUOHJHQ�XQG�]X�HGLWLHUHQ�

6R� LVW�HV� LP�YRUOLHJHQGHQ�)DOO�QRWZHQGLJ��GHQ�0DWHULDOIOX��YRP�/DJHU�]XP�:DUHQ�

DXVJDQJ�VHULHOO�DXI]XWHLOHQ��'HQ�HUVWHQ�7HLO�GHV�:HJHV��EHUQHKPHQ�5HJDOEHGLHQJH�

UlWH��GHQ�]ZHLWHQ�7HLO�6WHWLJI|UGHUHU�GHU�/DJHUYRU]RQH�XQG�GHQ�GULWWHQ�7HLO�HLQ�*D�

EHOVWDSOHU��GHU�GLH�$UWLNHO�DP�(QGH�GHV�7UDQVSRUWHV�LP�:DUHQDXVJDQJ�DXI�HLQHQ�EH�

UHLWVWHKHQGHQ�/NZ�VWHOOW��%LOG�������

:$

:(�/DJHU

9HUSDFNHQ

/DJHU

:(

%LOG������ 6HULHOOH�$XIWHLOXQJ�YRQ�7UDQVSRUWHQ�DXI�PHKUHUH�7UDQVSRUWPLWWHO



����5HDOLVLHUWHV�3ODQXQJVZHUN]HXJ

���

=XU�VHULHOOHQ�$XIWHLOXQJ�YRQ�7UDQVSRUWHQ�N|QQHQ�hEHUJDEHSXQNWH�GHILQLHUW�XQG�JUD�

ILVFK� GDUJHVWHOOW� ZHUGHQ� �%LOG� ������� DQ� GHQHQ� GLH� ]X� WUDQVSRUWLHUHQGHQ�$UWLNHO� YRQ

HLQHP�7UDQVSRUWPLWWHO� DQ� GDV� QlFKVWH� �EHUJHEHQ�ZHUGHQ� N|QQHQ�� 6LH� ODVVHQ� VLFK

GXUFK� HLQH� HLQGHXWLJH� hEHUJDEHSXQNW�,'�� HLQH� EHVFKUHLEHQGH� hEHUJDEHSXQNW�

%H]HLFKQXQJ�XQG�GLH�.RRUGLQDWHQ�GHV�hEHUJDEHSXQNWHV�HU]HXJHQ��%LOG�������

%LOG������ 'LDORJIHQVWHU�I�U�GDV�0RGHOOHOHPHQW�hEHUJDEHSXQNW

(EHQVR� LVW�HV� LP�EHWUDFKWHWHQ�3URMHNWEHLVSLHO�HUIRUGHUOLFK��0DWHULDOIO�VVH�SDUDOOHO�]X

WHLOHQ��'LH�$UWLNHO�� GLH� ]XU�GLUHNWHQ�%HVFKLFNXQJ�GHU�0DWHULDOEHUHLWVWHOOXQJ�DXV�GHP

:DUHQHLQJDQJVODJHU�GLHQHQ��VROOHQ�]XP�HLQHQ�YRQ�HLQHP�NOHLQHQ�(OHNWURJDEHOKXE�

ZDJHQ� LQQHUKDOE� GHV� *HElXGHV� ]XP� DQGHUHQ� DEHU� DXFK� YRQ� HLQHP� 'LHVHOVWDSOHU

DX�HUKDOE�GHV�*HElXGHV�WUDQVSRUWLHUW�ZHUGHQ��%LOG�������

,P�5DKPHQ�GHU�)HVWOHJXQJ�GHU�7UDQVSRUWZHJH�VSLHOW�DXFK�GLH�$XVZDKO�YRQ�7UDQV�

SRUWKLOIVPLWWHOQ��7+0��HLQH�JUR�H�5ROOH��+LHU�N|QQHQ�PLW�+LOIH�GHV�3ODQXQJVZHUN]HX�

JHV�GLH�YHUVFKLHGHQHQ�*HELQGH�GHILQLHUW�ZHUGHQ��GLH�LP�3ODQXQJVEHUHLFK�HLQJHVHW]W

ZHUGHQ�VROOHQ��6R�ODVVHQ�VLFK�GLH�7+0�GXUFK�GLH�(LQJDEH�HLQHU�HLQGHXWLJHQ�7+0�,'

XQG�HLQHU�EHVFKUHLEHQGHQ�7+0�%H]HLFKQXQJ�IHVWOHJHQ��%LOG�������

$XFK�GLH�DXVJHZlKOWHQ�7UDQVSRUWPLWWHO�ODVVHQ�VLFK�LQ�LKUHU�JUDILVFKHQ��VLHKH�.DSLWHO

�������XQG�OHLVWXQJVPl�LJHQ��VLHKH�.DSLWHO������$XVSUlJXQJ�HUIDVVHQ��'D]X�P�VVHQ

DXV�GHU�2EMHNWELEOLRWKHN�GHU�JHZ�QVFKWH�7\S�GHV�7UDQVSRUWPLWWHOV�DXVJHZlKOW�XQG

VHLQH�+DXSWPD�H�XQG�/HLVWXQJVGDWHQ�HLQJHJHEHQ�ZHUGHQ��%LOG������]HLJW�EHLVSLHO�

KDIW�GDV�(LQJDEHIHQVWHU�I�U�GHQ�7UDQVSRUWPLWWHOW\S�*DEHOVWDSOHU�
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���

:$

:(�/DJHU

0%6

:(

%LOG������ 3DUDOOHOH�$XIWHLOXQJ�YRQ�7UDQVSRUWHQ�DXI�PHKUHUH�7UDQVSRUWPLWWHO

%LOG������ $XIOLVWXQJ�GHILQLHUWHU�7UDQVSRUWKLOIVPLWWHO��7+0�
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%LOG������ 'LDORJIHQVWHU�I�U�GHQ�7UDQVSRUWPLWWHOW\S�*DEHOVWDSOHU

1DFK� GHU� 'HILQLWLRQ� JHHLJQHWHU� 7UDQVSRUWKLOIVPLWWHO� XQG� 7UDQVSRUWPLWWHO� ODVVHQ� VLFK

GLH� HLQ]HOQHQ�7UDQVSRUWH�ZHLWHU� GHWDLOOLHUHQ��'D]X� N|QQHQ� DXV� GHU�*HVDPWKHLW� GHU

7UDQVSRUWH�GXUFK�YHUVFKLHGHQH�)LOWHU�XQG�6RUWLHUDOJRULWKPHQ�EHOLHELJH�8QWHUPHQJHQ

JHELOGHW�ZHUGHQ��GHQHQ�VLFK�HLQH�5HLKH�YRQ�(LQJDEHSDUDPHWHUQ�]XZHLVHQ�ODVVHQ��=X

GLHVHQ� (LQJDEHSDUDPHWHUQ� ]lKOHQ� GDV� YHUZHQGHWH� 7UDQVSRUWKLOIVPLWWHO� XQG� 7UDQV�

SRUWPLWWHO�� GHUHQ�GXUFKVFKQLWWOLFKH�%HODGXQJ� VRZLH�GLH� GXUFKVFKQLWWOLFKHQ�=HLWHQ� I�U

GLH�/DVWDXIQDKPH�XQG��DEJDEH��%LOG�������

$XV�GHQ�EHUHLWV�YRUKDQGHQHQ�XQG�GHQ�]XU�'HWDLOOLHUXQJ�GHU�7UDQVSRUWH�HLQJHJHEH�

QHQ�:HUWHQ�NDQQ�GDV�3ODQXQJVZHUN]HXJ� I�U� MHGHQ�7UDQVSRUW�HLQLJH�$XVJDEHZHUWH

EHUHFKQHQ��+LHU� VLQG�GLH�$Q]DKO� GHU�$UWLNHO�� 7UDQVSRUWHLQKHLWHQ� XQG�)DKUWHQ� VRZLH

GLH�/lQJH�GHV�7UDQVSRUWZHJHV�]X�QHQQHQ��%LOG�������

'DU�EHU�KLQDXV�NDQQ�PLW�GHQ�YRUKDQGHQHQ�'DWHQ��EHUSU�IW�ZHUGHQ��RE�GLH�]XU�9HU�

I�JXQJ� VWHKHQGH� VWDWLVFKH� 7UDQVSRUWOHLVWXQJ� GHU� GHILQLHUWHQ� 7UDQVSRUWPLWWHO� DXV�

UHLFKW��XP�GLH�DQIDOOHQGHQ�7UDQVSRUWH� LP�3ODQXQJVEHUHLFK�DE]XDUEHLWHQ��'D]X�ZLUG
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I�U�DOOH�7UDQVSRUWPLWWHO�VRZRKO�GLH�$XVODVWXQJ�DXV�GHQ�/DVWIDKUWHQ�DOV�DXFK�GLH�$XV�

ODVWXQJ�DXV�GHU�/DVWDXIQDKPH�XQG��DEJDEH�EHUHFKQHW��%LOG�������

%LOG������ 'LDORJIHQVWHU�I�U�GLH�'HWDLOOLHUXQJ�YRQ�7UDQVSRUWHQ

%LOG������ $XVODVWXQJHQ�GHU�GHILQLHUWHQ�7UDQVSRUWPLWWHO
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���

$XI�GHU�*UXQGODJH�GLHVHU�:HUWH�NDQQ�QXQ�GLH�'LPHQVLRQLHUXQJ�GHU�0DWHULDOIOX�V\�

VWHPH�YHUEHVVHUW�ZHUGHQ��LQGHP

�� GLH�/HLVWXQJVGDWHQ�HLQ]HOQHU�7UDQVSRUWPLWWHO�JHlQGHUW�ZHUGHQ�

�� ZHLWHUH� 7UDQVSRUWPLWWHO� LQ� GDV� 3ODQXQJVPRGHOO� HLQJHI�JW� RGHU� EHVWHKHQGH� HQW�

IHUQW�ZHUGHQ�RGHU

�� GLH� =XRUGQXQJ� GHU� 7UDQVSRUWH� ]X� GHQ� 7UDQVSRUWPLWWHOQ� WHLOZHLVH� QHX� JHVWDOWHW

ZLUG�� VR� GD�� EHVWLPPWH� 7UDQVSRUWPLWWHO� VWlUNHU� EHODVWHW�� DQGHUH� MHGRFK� GDI�U

HQWODVWHW�ZHUGHQ�

(LQH�ZHLWHUH� )XQNWLRQDOLWlW� GHV�3ODQXQJVZHUN]HXJHV� EHWULIIW� GLH� $EELOGXQJ� YRQ� /D�

JHUV\VWHPHQ�� ,P�5DKPHQ�GHU�6\VWHPSODQXQJ�N|QQHQ�GLH�ZlKUHQG�GHU�6WUXNWXUSOD�

QXQJ�QXU�GXUFK�LKUH�JUREH�/DJH�LP�/D\RXW��$EELOGXQJ�DOV�6WDWLRQ��EHVWLPPWHQ�/DJHU

GHWDLOOLHUWHU�GDUJHVWHOOW�ZHUGHQ��'DI�U�VLQG� MH�QDFK�7\S�GHU�/DJHUWHFKQLN�HLQH�5HLKH

YRQ�:HUWHQ� HLQ]XJHEHQ�� GLH� VLFK� LP� ZHVHQWOLFKHQ� DXI� GLH� 0RGXO�� XQG� *HVDPWDE�

PD�H�VRZLH�DXI�GLH�$Q]DKO�GHU�0RGXOH�LQ�GHQ�GUHL�.RRUGLQDWHQULFKWXQJHQ�EHVFKUlQ�

NHQ��VLHKH�.DSLWHO�������%LOG������]HLJW�GDV�+RFKUHJDO�'LDORJIHQVWHU�PLW�GHQ�:HUWHQ

I�U�GDV�LP�5DKPHQ�GHV�3URMHNWHV�JHSODQWHQ�+RFKUHJDOODJHUV�

%LOG������ 'LDORJIHQVWHU�PLW�GHQ�:HUWHQ�I�U�GDV�JHSODQWH�+RFKUHJDOODJHU
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'DV�3ODQXQJVHUJHEQLV�GHV�GDUJHVWHOOWHQ�3URMHNWEHLVSLHOV�]HLJW�GDV�*UREOD\RXW�LQ�%LOG

������$OV�QHXHV�/DJHU�ZLUG�HLQ�]ZHLJDVVLJHV�+RFKUHJDOODJHU�PLW������6WHOOSOlW]HQ�I�U

(XURSDOHWWHQ�JHSODQW��'LH�9RU]RQH�EHVWHKW�DXV�HLQHP�9HUVFKLHEHZDJHQ�XQG�HLQLJHQ

7UDJNHWWHQ��XQG�5ROOHQI|UGHUHUQ��)�U�GLH�DX�HUKDOE�GHV�/DJHUV�XQG�VHLQHU�9RU]RQH

DE]XGHFNHQGHQ�7UDQVSRUWH�VLHKW�GLH�3ODQXQJ�HLQHQ�*DEHOVWDSOHU�XQG�HLQHQ�HOHNWUL�

VFKHQ�*DEHOKXEZDJHQ� YRU��'LH� VWDWLVFKHQ�$XVODVWXQJVEHUHFKQXQJHQ�GLHVHV� HLQID�

FKHQ� .RQ]HSWHV� HUJHEHQ�� GD�� GDV� JHSODQWH� 0DWHULDOIOX�V\VWHP� GLH� DXIWUHWHQGHQ

7UDQVSRUWDXIJDEHQ�EHZlOWLJHQ�NDQQ��%LOG�������

'LH�*UREOD\RXWV��GLH�]XP�$EVFKOX��GHU�6\VWHPSODQXQJ�PLW�GHP�3ODQXQJVZHUN]HXJ

HUVWHOOW�ZHUGHQ�N|QQHQ�XQG�GLH�EH]�JOLFK�GHU�7UDQVSRUWOHLVWXQJ� LKUHU�0DWHULDOIOX�V\�

VWHPH�EHUHLWV�VWDWLVFK�DXVJHOHJW�VLQG��KDEHQ�EH]�JOLFK�GHU�]XQHKPHQGHQ�$QVSU�FKH

DQ�GLH�3ODQXQJ�IROJHQGH�9RUWHLOH�

�� %HL�HLQIDFKHQ�3ODQXQJVSURMHNWHQ�NDQQ�DXI�HLQH�DXIZHQGLJH�6LPXODWLRQ�YHU]LFKWHW

ZHUGHQ��RKQH�GLH�$XVOHJXQJ�GHU�0DWHULDOIOX�V\VWHPH�EH]�JOLFK� LKUHU�7UDQVSRUW�

OHLVWXQJ� JDQ]� HQWIDOOHQ� ODVVHQ� RGHU�P�KVDP� YRQ�+DQG� EHUHFKQHQ� ]X�P�VVHQ�

0LW�JHULQJHP�$XIZDQG�Ol�W�VLFK�VRPLW�HLQH�K|KHUH�3ODQXQJVVLFKHUKHLW�HUUHLFKHQ�

�� %HL�NRPSOH[HUHQ�3ODQXQJVSURMHNWHQ�NDQQ�IU�K]HLWLJ�HQWVFKLHGHQ�ZHUGHQ��ZHOFKH

9DULDQWHQ� VLPXODWLRQVZ�UGLJ� VLQG�� )�U� GLHVH� VWHKHQ� GDQQ� EHUHLWV� VLQQYROOH� (LQ�

JDQJVGDWHQ�]XU�9HUI�JXQJ�



����5HDOLVLHUWHV�3ODQXQJVZHUN]HXJ
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%LOG������ 3ODQXQJVHUJHEQLV�GHV�3URMHNWEHLVSLHOV�DOV�*UREOD\RXW



���

�� =XVDPPHQIDVVXQJ�XQG�$XVEOLFN

'LH�VLFK�UDVFK�lQGHUQGHQ�0DUNWDQIRUGHUXQJHQ�]ZLQJHQ�GLH�8QWHUQHKPHQ�]X�HLQHP

VWlQGLJHQ�$QSDVVXQJVSUR]H���GHU�VWDUNH�$XVZLUNXQJHQ�DXI�GLH�LQQHUEHWULHEOLFKH�/R�

JLVWLN�KDW�XQG�VR�HLQH�KlXILJH�1HX���8P��RGHU�(UZHLWHUXQJVSODQXQJ�GHU�0DWHULDOIOX��

V\VWHPH��/DJHU��XQG�7UDQVSRUWV\VWHPH��HUIRUGHUW��'HU�3ODQXQJVSUR]H��VHOEVW�lQGHUW

VLFK� GDEHL� HEHQIDOOV�� ZDV� VLFK� EHVRQGHUV� GXUFK� HLQHQ� JU|�HUHQ� 8PIDQJ� XQG� HLQH

K|KHUH�.RPSOH[LWlW�GHU�3URMHNWH��ZDFKVHQGH�(UZDUWXQJHQ�DQ�GLH�3ODQXQJVVLFKHUKHLW

XQG�HLQHQ�N�U]HUHQ�=HLWUDXP�]XU�'XUFKI�KUXQJ�GHU�3ODQXQJ�EHPHUNEDU�PDFKW�

8P� GLHVH� +HUDXVIRUGHUXQJHQ� EHVVHU� EHZlOWLJHQ� ]X� N|QQHQ�� ZLUG� LP� 5DKPHQ� GHU

YRUOLHJHQGHQ�$UEHLW�HLQ�.RQ]HSW�HUVWHOOW��GDV�hEHUOHJXQJHQ�]X�HLQHU�GXUFKJlQJLJHQ

5HFKQHUXQWHUVW�W]XQJ�HQWKlOW��:HVHQWOLFKH�.HUQEHUHLFKH�GLHVHV�.RQ]HSWHV�ZHUGHQ

EHL�GHU�(QWZLFNOXQJ�HLQHV�FRPSXWHULQWHJULHUWHQ�3ODQXQJVZHUN]HXJHV�XPJHVHW]W��GDV

HLQH�3ODQXQJ�WHFKQLVFKHU�0DWHULDOIOX�V\VWHPH�DXI�GHU�*UXQGODJH�VWDWLVFKHU�0DWHULDO�

IO�VVH� HUP|JOLFKW��'LH� GDI�U� YHUZHQGHWH� (QWZLFNOXQJVEDVLV� EHVWHKW� DXV� GHP�&$'�

6\VWHP�$XWR&$'�>$XW���D@�XQG�GHU�'DWHQEDQNDQZHQGXQJ�06�$&&(66�>0LF���@�

1HEHQ�GHQ� ]XQHKPHQGHQ�$QVSU�FKHQ� DQ� GLH�3ODQXQJ�ZHUGHQ� I�U� GLH� IRUPXOLHUWHQ

7HLONRQ]HSWH�XQG�(QWZLFNOXQJVVFKZHUSXQNWH�DXFK�GLH�(UJHEQLVVH�HLQHU�$QDO\VH�GHV

3ODQXQJVSUR]HVVHV� XQG� HLQHU� $QDO\VH� YRUKDQGHQHU� UHFKQHUJHVW�W]WHU� 3ODQXQJV�

KLOIVPLWWHO�EHU�FNVLFKWLJW�

$XI� GLHVHQ� 5DQGEHGLQJXQJHQ� DXIEDXHQG� ZLUG� HLQH� 3ODQXQJVV\VWHPDWLN� HUDUEHLWHW�

GLH� GHQ� 3ODQXQJVSUR]H�� YRQ� GHQ� 9RUDUEHLWHQ� �0DWHULDOIOX�XQWHUVXFKXQJ�� �EHU� GLH

6WUXNWXUSODQXQJ� ELV� KLQ� ]XU� 6\VWHPSODQXQJ� GXUFKJlQJLJ� XQWHUVW�W]W�� 'LHVH� 3OD�

QXQJVV\VWHPDWLN�GLHQW�DOV�*UXQGODJH�GHV�*HVDPWNRQ]HSWHV�XQG�GHV�]X�HQWZLFNHOQ�

GHQ�3ODQXQJVZHUN]HXJHV�

$XIJUXQG�GHU�JHIRUGHUWHQ�)OH[LELOLWlW�EH]�JOLFK�LQGLYLGXHOOHU�9RUJHKHQVZHLVHQ��YDULLH�

UHQGHU�3ODQXQJVWLHIHQ�XQG�SURMHNWVSH]LILVFKHU�3ODQXQJVWlWLJNHLWHQ�PX��HLQH� JHHLJ�

QHWH�5HFKQHUXQWHUVW�W]XQJ�GLH�0|JOLFKNHLW�]XU�RSWLRQDOHQ�%HDUEHLWXQJ�GHU�YHUVFKLH�

GHQHQ�3ODQXQJVVFKULWWH�EHLQKDOWHQ��$XV�GLHVHP�*UXQG�ZLUG�HLQ�PRGXODUHV�.RQ]HSW

HQWZLFNHOW�XQG�XPJHVHW]W��EHL�GHP�GLH�HLQ]HOQHQ�0RGXOH� LP�ZHVHQWOLFKHQ�GHQ�3OD�

QXQJVWlWLJNHLWHQ�LQQHUKDOE�GHU�3ODQXQJVV\VWHPDWLN�HQWVSUHFKHQ�XQG�ZHLWJHKHQG�XQ�

DEKlQJLJ�YRQHLQDQGHU�DXIUXIEDU�VLQG�
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8P�GHQ�3ODQXQJVDXIZDQG�]X�YHUULQJHUQ�XQG�HLQH�K|KHUH�3ODQXQJVVLFKHUKHLW�]X�HU�

P|JOLFKHQ�� LVW� HV� XQEHGLQJW� HUIRUGHUOLFK�� LQ� DOOHQ� 3ODQXQJVVFKULWWHQ� E]Z�� YRQ� DOOHQ

3ODQXQJVPRGXOHQ�DXV�DXI�HLQPDO�HQWVWDQGHQH�'DWHQ�]XJUHLIHQ�]X�N|QQHQ��$XIJUXQG

GLHVHU�$QIRUGHUXQJ�ZLUG�GLH�.RQ]HSWLRQ�HLQHU�GXUFKJlQJLJHQ�'DWHQEDVLV�HUDUEHLWHW�

GLH�LP�UHDOLVLHUWHQ�3ODQXQJVZHUN]HXJ�DXI�GHU�,QWHJUDWLRQ�HLQHU�'DWHQEDQNDQZHQGXQJ

EDVLHUW�� 1HEHQ� GHU� SULQ]LSLHOOHQ� =XJULIIVP|JOLFKNHLW� GXUFK� GLH� 9HUZHQGXQJ� HLQHU

GXUFKJlQJLJHQ�'DWHQEDVLV�PX��GDU�EHU�KLQDXV�VLFKHUJHVWHOOW�ZHUGHQ��GD��GLH� HLQ�

]HOQHQ�0RGXOH� I�U� LKUH�'DWHQ� JOHLFKH� )RUPDWH�� (LQKHLWHQ� XQG� $EKlQJLJNHLWHQ� YHU�

ZHQGHQ��'LHV�ZLUG�GXUFK�GLH�(QWZLFNOXQJ�HLQHV�GXUFKJlQJLJHQ�'DWHQPRGHOOV�I�U�DOOH

3ODQXQJVPRGXOH� HUUHLFKW�� PLW� GHVVHQ� +LOIH� GHU� DQVRQVWHQ� HQWVWHKHQGH� $XIZDQG

GXUFK� ]XVlW]OLFKHV�)RUPDWLHUHQ��8PUHFKQHQ� XQG�$XIEHUHLWHQ� GHU�'DWHQ� YHUPLHGHQ

ZHUGHQ�NDQQ��*OHLFK]HLWLJ�VLQNW�GLH�)HKOHUDQIlOOLJNHLW�

(LQ�ZHLWHUHU�6FKZHUSXQNW�EHL�GHU�5HDOLVLHUXQJ�GHV�3ODQXQJVZHUN]HXJHV�EHVWHKW� LQ

GHU�(QWZLFNOXQJ�HLQHU�WLHIJUHLIHQGHQ�8QWHUVW�W]XQJ�GHV�3ODQHUV�EHL�GHU�DQDO\WLVFKHQ

'LPHQVLRQLHUXQJ�VRZRKO�GHU�]HLWDEKlQJLJHQ�DOV�DXFK�GHU�]HLWXQDEKlQJLJHQ�*U|�HQ

YRQ�0DWHULDOIOX�V\VWHPHQ��'D]X�ZLUG�HLQH�SDUDPHWULVFKH�2EMHNWELEOLRWKHN�HUVWHOOW��GLH

GLH�ZLFKWLJVWHQ�7\SHQ�YRQ�0DWHULDOIOX�PLWWHOQ�HQWKlOW�� DEHU�DXFK�HLQH�QDFKWUlJOLFKH

(UZHLWHUXQJ� ]XOl�W�� 'LHVH�2EMHNWELEOLRWKHN� HUODXEW� ]XP� HLQHQ� HLQ� VFKQHOOHV� (U]HX�

JHQ��bQGHUQ��.RSLHUHQ�XQG�/|VFKHQ�YRQ�0DWHULDOIOX�PLWWHOQ�EHLP�(UVWHOOHQ�YRQ�3OD�

QXQJV��XQG�/D\RXWYDULDQWHQ��=XP�DQGHUHQ�HUP|JOLFKW�VLH�GXUFK�HLQH�,QWHJUDWLRQ�GHU

/HLVWXQJVGDWHQ�GHU�0DWHULDOIOX�PLWWHO�GHUHQ�VWDWLVFKH�$XVODVWXQJVEHUHFKQXQJ�GXUFK

/DVWIDKUWHQ�XQG�/DVWKDQGOLQJ��$OV�*UXQGODJH�GLHVHU�$XVODVWXQJVEHUHFKQXQJ�GLHQHQ

QHEHQ�GHQ�JHQDQQWHQ�/HLVWXQJVGDWHQ�GLH�LQ�GHU�6WUXNWXUSODQXQJ�HU]HXJWHQ�0DWHULDO�

IO�VVH� ]ZLVFKHQ� GHQ� HLQ]HOQHQ� 6WDWLRQHQ� GHV� 3ODQXQJVSURMHNWHV�� 6LH� N|QQHQ� PLW

+LOIH�GHV�3ODQXQJVZHUN]HXJHV�DXI�YLHOIlOWLJH�:HLVH�HGLWLHUW�ZHUGHQ��6R� LVW�HV�P|J�

OLFK�� GLH� DQVWHKHQGHQ�7UDQVSRUWH� VRZRKO� VHULHOO� DOV� DXFK� SDUDOOHO� DXI� YHUVFKLHGHQH

7UDQVSRUWPLWWHO�DXI]XWHLOHQ�XQG�VR�]X�HLQHU�UHDOLVWLVFKHQ�=XRUGQXQJ�YRQ�7UDQVSRUWHQ

]X�7UDQVSRUWPLWWHOQ�]X�JHODQJHQ�

'LH� LP� HQWZLFNHOWHQ� 3ODQXQJVZHUN]HXJ� LPSOHPHQWLHUWHQ� )XQNWLRQDOLWlWHQ� HUODXEHQ

HLQ� VFKQHOOHV�(UVWHOOHQ� YRQ�*UREOD\RXWV� XQG�GLH�%HUHFKQXQJ� GHU� VWDWLVFKHQ�$XVOD�

VWXQJ�GHU�HQWKDOWHQHQ�0DWHULDOIOX�V\VWHPH��%HL�HLQIDFKHQ�3ODQXQJVSURMHNWHQ�KDW�GHU

3ODQHU�VRPLW�HLQ�:HUN]HXJ�DQ�GHU�+DQG��XP�GLH�0DWHULDOIOX�V\VWHPH�JURE�]X�GLPHQ�

VLRQLHUHQ��RKQH�HLQH�DXIZHQGLJH�6LPXODWLRQ�GXUFKI�KUHQ�]X�P�VVHQ��%HL�NRPSOH[H�

UHQ�3URMHNWHQ�NDQQ�HU�]X�HLQHP�IU�KHQ�=HLWSXQNW�HUNHQQHQ��ZHOFKH�3ODQXQJVYDULDQ�
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WHQ� VLPXODWLRQVZ�UGLJ� VLQG�� )�U� GLHVH� 9DULDQWHQ� VWHKHQ� LKP� GDQQ� EHUHLWV� VLQQYROOH

0RGHOO��XQG�(LQJDQJVGDWHQ�]XU�9HUI�JXQJ��'DPLW� LVW�VRZRKO�EHL�HLQIDFKHQ�DOV�DXFK

EHL�XPIDQJUHLFKHQ�XQG�NRPSOH[HQ�3ODQXQJVSURMHNWHQ�HLQ� EHWUlFKWOLFKHU�=HLWJHZLQQ

]X� HU]LHOHQ�� 'LHVHU� HU|IIQHW� GLH� 0|JOLFKNHLW�� PHKU� 3ODQXQJVYDULDQWHQ� ]X� YHUIROJHQ

E]Z��GHWDLOOLHUWHU�]X�EHWUDFKWHQ��XQG�HUK|KW�GDGXUFK�GLH�3ODQXQJVVLFKHUKHLW�

,P�5DKPHQ�GHU� YRUOLHJHQGHQ�$UEHLW� OLHJW�GHU�6FKZHUSXQNW�GHU�8PVHW]XQJ�DXI� GHQ

3ODQXQJVPRGXOHQ�GHV�&$'��XQG�'DWHQEDQNV\VWHPV�VRZLH�DXI�GHU�5HDOLVLHUXQJ�HL�

QHU� GXUFKJlQJLJHQ�'DWHQEDVLV� XQG� HLQHV� GXUFKJlQJLJHQ�'DWHQPRGHOOV��'D� EHUHLWV

KLHUPLW�GLH�REHQ�JHQDQQWHQ�9HUEHVVHUXQJHQ�EH]�JOLFK�GHU�3ODQXQJVHIIL]LHQ]�HU]LHOW

ZHUGHQ� N|QQHQ�� VROOWH� GDUDXI� DXIEDXHQG� HLQH� VFKULWWZHLVH� (UZHLWHUXQJ� GHV� 3OD�

QXQJVZHUN]HXJHV��GLH�HLQH�ZHLWHUH�6WHLJHUXQJ�GHU�3ODQXQJVHIIL]LHQ]�HUZDUWHQ� Ol�W�

XQWHU�%HDFKWXQJ�GHV�DXIJH]HLJWHQ�*HVDPWNRQ]HSWHV�HUIROJHQ�

6R�HUVFKHLQW�HV�VLQQYROO��LQ�HLQHP�QlFKVWHQ�6FKULWW�GLH�3ODQXQJVPRGXOH�GHV�6LPXOD�

WLRQVV\VWHPV� ]X� HQWZLFNHOQ� XQG� �EHU� GLH� 'DWHQEDQNDQZHQGXQJ� DQ� GDV� 3ODQXQJV�

ZHUN]HXJ�DQ]XELQGHQ��'DGXUFK�NDQQ�EHL�NRPSOH[HQ�3ODQXQJVSURMHNWHQ�HLQ�ZHLWHUHU

=HLWJHZLQQ�GXUFK�GDV�VFKQHOOH�XQG�HLQIDFKH�(U]HXJHQ�GHV�6LPXODWLRQVPRGHOOV�XQG

GDV� DXWRPDWLVFKH� %HUHLWVWHOOHQ� VLQQYROOHU� (LQJDQJVGDWHQ� HU]LHOW� ZHUGHQ�� 'DU�EHU

KLQDXV�ZLUG�GXUFK�GLH�G\QDPLVFKH�hEHUSU�IXQJ�GHU� VWDWLVFKHQ�3ODQXQJVHUJHEQLVVH

GLH�3ODQXQJVVLFKHUKHLW�HUK|KW�

,P�%HUHLFK�GHU�%HZHUWXQJ� YRQ�6\VWHPYDULDQWHQ� LVW� DQ�GLH�8QWHUVW�W]XQJ�GHV�:LUW�

VFKDIWOLFKNHLWVQDFKZHLVHV�]X�GHQNHQ��'D]X�PX��]XQlFKVW�HLQH�(UZHLWHUXQJ�GHU�EH�

UHLWV�]XU�9HUI�JXQJ�VWHKHQGHQ�'DWHQ�GXUFKJHI�KUW�XQG�GDPLW�HLQH�%HUHFKQXQJ�GHU

0DWHULDOIOX�NRVWHQ�>9',�����@�HUP|JOLFKW�ZHUGHQ��1DFK�HLQHU�,QWHJUDWLRQ�YHUVFKLHGH�

QHU�9HUIDKUHQ�GHU�:LUWVFKDIWOLFKNHLWVUHFKQXQJ�>9',�����@�N|QQHQ�GDQQ�PLW�+LOIH�GLH�

VHU�.RVWHQ�GLH�XQWHUVFKLHGOLFKHQ�6\VWHPYDULDQWHQ�PRQHWlU�EHZHUWHW�ZHUGHQ�

,Q�ZHLWHUHQ�$UEHLWHQ� LVW�HV�GHQNEDU��3ODQXQJVPRGXOH�]XP�(UVWHOOHQ�YRQ�$XVVFKUHL�

EXQJVXQWHUODJHQ�XQG�]XU�'RNXPHQWDWLRQ�GHU�3ODQXQJ�]X�HQWZLFNHOQ�XQG�DQ�GDV�3OD�

QXQJVZHUN]HXJ�DQ]XELQGHQ��'LHV�KDW�GHQ�9RUWHLO��GLUHNW�DXI�EHUHLWV�YRUOLHJHQGH�'D�

WHQ�GHV�&$'���6LPXODWLRQV��XQG�'DWHQEDQNV\VWHPV�]XJUHLIHQ�]X�N|QQHQ��ZDV�VRZRKO

GHU�3ODQXQJV]HLW�DOV�DXFK�GHU�3ODQXQJVVLFKHUKHLW�]XJXWH�NRPPW��$XV�GHQ�DEJHIUDJ�

WHQ�'DWHQ�N|QQHQ�GDQQ��]XPLQGHVW�]XP�7HLO��DXWRPDWLVFK�%HULFKWH�HUVWHOOW�ZHUGHQ�
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(V�ZLUG� GHXWOLFK�� GD��GLH� DXIJH]HLJWHQ�(UZHLWHUXQJVP|JOLFKNHLWHQ� ]X�HLQHP�GXUFK�

JlQJLJHQ� UHFKQHUXQWHUVW�W]WHQ� 3ODQXQJVZHUN]HXJ� I�U� 0DWHULDOIOX�V\VWHPH� I�KUHQ�

PLW� GHVVHQ�+LOIH� GHU�3ODQXQJV]HLWUDXP�XQG� GLH�3ODQXQJVVLFKHUKHLW�ZHLWHU� RSWLPLHUW

ZHUGHQ� N|QQHQ��'DPLW� LVW� HV�P|JOLFK�� GHQ� ]XQHKPHQGHQ�$QVSU�FKHQ� DQ� GHQ�3OD�

QXQJVSUR]H��HUIROJUHLFK�]X�EHJHJQHQ�
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�� /LWHUDWXUYHU]HLFKQLV

>$(6���@ $(623��+UVJ���
6LPSOH��������5HIHUHQ]KDQGEXFK�
6WXWWJDUW��$(623�*PE+�������

>$JJ���@ $JJWHOHN\��%��
)DEULNSODQXQJ��:HUNVHQWZLFNOXQJ�XQG�%HWULHEVUDWLRQDOLVLHUXQJ�
%DQG����
0�QFKHQ��:LHQ��+DQVHU��������%DQG����XQG�������%DQG���XQG����

>$LI���@ $L)�)RUVFKXQJVYRUKDEHQ�1U��������$EVFKOX�EHULFKW�
(QWZXUI�HLQHV�ZLVVHQVEDVLHUWHQ��FRPSXWHUJHVW�W]WHQ�:HUN]HXJV�I�U
GHQ�/D\RXWSODQHU�]XU�*HVWDOWXQJ�LQQHUEHWULHEOLFKHU�/D\RXWV�
'RUWPXQG��)UDXQKRIHU�,QVWLWXW�I�U�0DWHULDOIOX��XQG�/RJLVWLN�������

>$UQ���@ $UQROG��'��
0DWHULDOIOX�OHKUH�
%UDXQVFKZHLJ��:LHVEDGHQ��9LHZHJ�������

>$UQ���@ $UQROG��'���5DOO��%��
$QDO\WLVFKH�'LPHQVLRQLHUXQJ�YRQ�0DWHULDOIOX�V\VWHPHQ�PLWWHOV�JH�
VFKORVVHQHU�:DUWHVFKODQJHQQHW]H�
,Q��=LHPV��'���+UVJ����/RJLVWLNSODQXQJ��0HWKRGHQ��:HUN]HXJH��3RWHQ�
WLDOH������0DJGHEXUJHU�/RJLVWLNWDJXQJ�
0DJGHEXUJ��/2*,6&+�*PE+�������

>$XW���D@ $XWRGHVN��+UVJ���
$XWR&$'�����%HQXW]HUKDQGEXFK�
1HXFKDWHO���6FKZHL]��$XWRGHVN�'HYHORSPHQW�%�9��������

>$XW���E@ $XWRGHVN��+UVJ���
$XWR&$'�����+DQGEXFK�I�U�%HQXW]HUDQSDVVXQJHQ�
1HXFKDWHO���6FKZHL]��$XWRGHVN�'HYHORSPHQW�%�9��������

>$XWR���@ $XWRVLPXODWLRQV��+UVJ���
$XWRPRG�8VHU¶V�0DQXDO�
%RXQWLIXO���8WDK��$XWRVLPXODWLRQV�,QF��������

>%DX���@ %DXPJDUWHQ��+��
7UHQGV�XQG�6WUDWHJLHQ�LQ�GHU�/RJLVWLN�������$QDO\VHQ���3RWHQWLDOH��
3HUVSHNWLYHQ�
%HUOLQ��78�%HUOLQ��,QVWLWXW�I�U�7HFKQRORJLH�XQG�0DQDJHPHQW��%HUHLFK
/RJLVWLN�������
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>%DX���@ %DXPJDUWHQ��+���:LHJDQG��$��
/RJLVWLNWUHQGV�XQG��VWUDWHJLHQ��(UJHEQLVVH�HLQHU�DNWXHOOHQ�8PIUDJH�
,Q��+RVVQHU��5���+UVJ����/RJLVWLN�-DKUEXFK������
'�VVHOGRUI��9HUODJVJUXSSH�+DQGHOVEODWW�������

>%lX���@ %lXQH��5���0DUWLQ��+���6FKXO]H��/��
+DQGEXFK�GHU�LQQHUEHWULHEOLFKHQ�/RJLVWLN��%DQG����$XVZDKO�YRQ�)OXU�
I|UGHU]HXJHQ�
+DPEXUJ��-XQJKHLQULFK�$*��+UVJ���������

>%DXV���@ %DXVFK��+��
*HIDKUVWRIIODJHU�LQ�HLQHP�ZDFKVHQGHQ�8PZHOWEHZX�WVHLQ�GHU�*H�
VHOOVFKDIW�
,Q��9',��+UVJ����'HQ�:DQGHO�IRUGHUQ�XQG�I|UGHUQ������'HXWVFKHU�0DWH�
ULDOIOX��.RQJUH���9',�%HULFKW������
'�VVHOGRUI��9',�9HUODJ�������

>%HF���@ %HFNPDQQ��+��
(YROXWLRQlUH�/RJLVWLN�3ODQXQJ��6WUDWHJLHQ�GHU�HUIROJUHLFKHQ�8QWHU�
QHKPHQVHQWZLFNOXQJ�
,Q��+RVVQHU��5���+UVJ����/RJLVWLN�-DKUEXFK������
'�VVHOGRUI��9HUODJVJUXSSH�+DQGHOVEODWW�������

>%HX���@ %HXPHU��&��
&RPSXWHUXQWHUVW�W]WH�0DWHULDOIOX�SODQXQJ�I�U�:DUHQYHUWHLOV\VWHPH�
'LVVHUWDWLRQ�8QLYHUVLWlW�+DQQRYHU�������

>%OX���@ %OXPPHU��7��
2EMHNWYHUZDOWHU��2EMHNWGDWHQEDQNHQ�±�+LJK�7HFK�6SLHO]HXJH�RGHU
=XNXQIWVPRGHOO"
,Q��F¶W��������1U�����6����������

>%0%)���@ %XQGHVPLQLVWHULXP�I�U�%LOGXQJ��:LVVHQVFKDIW��)RUVFKXQJ�XQG�7HFK�
QRORJLH��+UVJ���
5DKPHQNRQ]HSW�Ä3URGXNWLRQ�����³��6WUDWHJLHQ�I�U�GLH�LQGXVWULHOOH
3URGXNWLRQ�LP�����-DKUKXQGHUW�
%RQQ��%XQGHVPLQLVWHULXP�I�U�%LOGXQJ��:LVVHQVFKDIW��)RUVFKXQJ�XQG
7HFKQRORJLH��%0%)��������

>%RU���@ %RUQ��$��
5HLQH�/HKUH��-DVPLQH��2EMHNWRULHQWLHUXQJ�SXU�
,Q��L;��������1U�����6�����
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>%XO���@ %XOOLQJHU��+��-��
'HQ�:DQGHO�IRUGHUQ�XQG�I|UGHUQ�
,Q��9',��+UVJ����'HQ�:DQGHO�IRUGHUQ�XQG�I|UGHUQ������'HXWVFKHU�0DWH�
ULDOIOX��.RQJUH���9',�%HULFKW������
'�VVHOGRUI��9',�9HUODJ�������

>'HP���@ 'HPXWK��%��
=ZHFNJHPHLQVFKDIW��9HUVFKPHO]XQJ�YRQ�REMHNWRULHQWLHUWHQ�XQG�UHOD�
WLRQDOHQ�6\VWHPHQ�
,Q��L;��������1U�����6����������

>'HP���@ 'HPXWK��%��
)ULHGOLFK�YHUHLQW��3HUVLVWHQFH��0LWWOHU�]ZLVFKHQ�2EMHNWHQ�XQG�5HODWLR�
QHQ�
,Q��L;��������1U�����6��������

>'�F���@ '�FN��2���+UVJ���
/RJLVWLN�LQ�GHU�3URGXNWLRQ�
$XJVEXUJ��:(.$�������

>)	+���@ )	+�6LPXODWLRQV��+UVJ���
,QWURGXFLQJ�7D\ORU�('��5HYROXWLRQDU\�QHZ�WRRO�IRU�PRGHOLQJ��YLVXDOL]D�
WLRQ�DQG�FRQWURO�
,Q��7D\ORU�7LPHV�QXPEHU����6������
8WUHFKW���1LHGHUODQGH��)	+�6LPXODWLRQV�%�9��������

>)LV���@ )LVFKHU��:���'LWWULFK��/��
0DWHULDOIOX��XQG�/RJLVWLN��2SWLPLHUXQJVSRWHQWLDOH�LP�7UDQVSRUW��XQG
/DJHUZHVHQ�
%HUOLQ�X�D���6SULQJHU�������

>*UR���@ *UR�HVFKDOODX��:��
0DWHULDOIOX�UHFKQXQJ�
%HUOLQ�X�D���6SULQJHU�������

>*�Q���@ *�QWKQHU��:��
:LUWVFKDIWOLFKH�/DJHU��XQG�0DWHULDOIOX�WHFKQLN���6HPLQDUEDQG�
5HJHQVEXUJ��2VWED\HULVFKHV�7HFKQRORJLH�7UDQVIHU�,QVWLWXW��277,��
�����

>*�Q���@ *�QWKQHU��:���6HHEDXHU��-���5HLFKHQEHUJHU��+��
.ODUKHLW�LQ�QXU����0LQXWHQ��&$'�JHVW�W]WH�/DJHU��XQG�0DWHULDOIOX�SOD�
QXQJ�
,Q��0DWHULDOIOX������������1U�����6��������
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>*�Q���@ *�QWKQHU��:��
)|UGHUWHFKQLN�,�
9RUOHVXQJVVNULSWXP��IPO�/HKUVWXKO�I�U�)|UGHUWHFKQLN�0DWHULDOIOX��/RJL�
VWLN��78�0�QFKHQ�
0�QFKHQ��/HKUVWXKO�IPO�������

>*�Q���D@ *�QWKQHU��:���$OOJD\HU��)��
9HUEXQGIRUVFKXQJVSURMHNW�Ä0$79$5³�LVW�DQJHODXIHQ��'\QDPLVFKH
3URGXNWLRQVVWUXNWXUHQ�GXUFK�IOH[LEOH�0DWHULDOIOX�V\VWHPH�
,Q��/RJLVWLN�LP�8QWHUQHKPHQ�����������1U������6��������

>*�Q���E@ *�QWKQHU��:���.XPSI��$���+DOOHU��0��
$XVZDKO�YRQ�6LPXODWLRQV�6RIWZDUH��$XI�GHQ�9HUZHQGXQJV]ZHFN
NRPPW�HV�DQ�
,Q��)�+�)|UGHUQ�XQG�+HEHQ�����������1U�����6����������

>*�Q���D@ *�QWKQHU��:���+DQGULFK��:��
(LQ�$QVDW]�I�U�PHKU�)OH[LELOLWlW��/HLFKWI|UGHUV\VWHP�LP�hEHUIOXUEH�
UHLFK�
,Q��)�+�)|UGHUQ�XQG�+HEHQ�����������1U�����6����������

>*�Q���E@ *�QWKQHU��:���+DQGULFK��:��
(LQVDW]P|JOLFKNHLWHQ�HLQHV�/HLFKWI|UGHUV\VWHPV�LP�hEHUIOXUEHUHLFK�
,Q��0DUTXDUG��+��*���+UVJ����$XWRPDWLVLHUWH�.UDQH���(LQVDW]HUIDKUXQ�
JHQ�XQG�(QWZLFNOXQJVWHQGHQ]HQ������.UDQIDFKWDJXQJ�
'RUWPXQG��9HUODJ�3UD[LVZLVVHQ�������

>*�Q���F@ *�QWKQHU��:���%DPE\QHN��$��
,QWHJULHUEDUNHLW�HLQHV�IOXUIUHLHQ�/HLFKWI|UGHUV\VWHPV��6FKQLWWVWHOOHQ�
%DXNDVWHQ�
,Q��+HEH]HXJH�XQG�)|UGHUPLWWHO�����������1U������6����������

>*�Q���@ *�QWKQHU��:���+DOOHU��0��
,P�6SDQQXQJVIHOG�]ZLVFKHQ�)OH[LELOLWlW�XQG�$XWRPDWLVLHUXQJ��6LFK�GHQ
+HUDXVIRUGHUXQJHQ�VWHOOHQ�
,Q��+RVVQHU��5���+UVJ����/RJLVWLN�-DKUEXFK������
'�VVHOGRUI��9HUODJVJUXSSH�+DQGHOVEODWW�������

>+HS���D@ +HSWQHU��.��
(UVDW]WHLOORJLVWLN���'LHQVWOHLVWXQJ�LP�:DQGHO�
,Q��9',��+UVJ����9',�)0/�-DKUEXFK������
'�VVHOGRUI��9',�9HUODJ�������
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>+HS���E@ +HSWQHU��.��
(LQWHLOXQJ�GHU�/DJHU�QDFK�LKUHU�)XQNWLRQ�
,Q��'�FN��2���+UVJ����/DJHUSODQXQJ���RUJDQLVDWLRQ�XQG��RSWLPLHUXQJ�
$XJVEXUJ��:(.$�������

>+RU���@ +RUQ��9��
3UR]H�RULHQWLHUWH�6WUXNWXULHUXQJ�GHU�)DEULN�I�U�GLH�=XNXQIW�
,Q��=LHPV��'���+UVJ����3ODQXQJ�YRQ�/RJLVWLNV\VWHPHQ�C����.RRSHUDWLRQ
XQG�,QWHJUDWLRQ���7DJXQJVEHULFKW�
0DJGHEXUJ��,QVWLWXW�I�U�)|UGHU��XQG�%DXPDVFKLQHQWHFKQLN��6WDKOEDX�
/RJLVWLN��2WWR�YRQ�*XHULFNH�8QLYHUVLWlW�0DJGHEXUJ�������

>,%0���@ ,%0��+UVJ���
'DWHQ�5HSOLNDWLRQ�I�U�UHODWLRQDOH�XQG�QLFKWUHODWLRQDOH�'DWHQEDQNHQ�
'%��'DWHQEDQNV\VWHPH��hEHUVLFKW��EHU�GLH�,%0�.RQ]HSWLRQ�XQG
3URGXNWH�
6WXWWJDUW��,%0�'HXWVFKODQG�,QIRUPDWLRQVV\VWHPH�*PE+�������

>,QI���@ ,QIRUPL[��+UVJ���
,QIRUPL[�8QLYHUVDO�6HUYHU��'LH�(UZHLWHUXQJ�GHV�5'%06�]XU�9HUZDO�
WXQJ�NRPSOH[HU�'DWHQ�
,VPDQLQJ��,QIRUPL[�6RIWZDUH�*PE+�������

>-�Q���@ -�QHPDQQ��5��
0DWHULDOIOX��XQG�/RJLVWLN��6\VWHPWHFKQLVFKH�*UXQGODJHQ�PLW�3UD[LV�
EHLVSLHOHQ�
%HUOLQ�X�D���6SULQJHU�������

>-�Q���@ -�QHPDQQ��5��
'LH�]XN�QIWLJH�5ROOH�GHV�)|UGHU��XQG�/DJHUZHVHQV�LQ�)RUVFKXQJ�XQG
(QWZLFNOXQJ�±�HLQH�6WDQGRUWEHVWLPPXQJ�
,Q��-�QHPDQQ��5���+UVJ����9RQ�GHU�)|UGHUWHFKQLN�]XU�/RJLVWLN��7UHQGV
DXI�GHP�:HJ�LQ�GDV�����-DKUKXQGHUW���7DJXQJVEDQG�]X�GHQ����
'RUWPXQGHU�*HVSUlFKHQ�
'RUWPXQG��9HUODJ�3UD[LVZLVVHQ�������

>-�Q���@ -�QHPDQQ��5���%H\HU��$��
6WHXHUXQJ�YRQ�0DWHULDOIOX���XQG�/RJLVWLNV\VWHPHQ��,QIRUPDWLRQV��XQG
6WHXHUXQJVV\VWHPH��$XWRPDWLVLHUXQJVWHFKQLN�
%HUOLQ�X�D���6SULQJHU�������

>.HW���@ .HWWQHU��+���6FKPLGW��-���*UHLP��+��5��
/HLWIDGHQ�GHU�V\VWHPDWLVFKHQ�)DEULNSODQXQJ�
0�QFKHQ��:LHQ��+DQVHU�������
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>.RH���@ .RHWKHU��5��
7HFKQLVFKH�/RJLVWLN�
0�QFKHQ��:LHQ��+DQVHU�������

>.RK���@ .RKOHU��8��
6LPXODWLRQVJHVW�W]WH�/D\RXW��XQG�0DWHULDOIOX�SODQXQJ�LQ�GHU�*UR�VH�
ULHQPRQWDJH�
,Q��5HLQKDUW��*���0LOEHUJ��-���+UVJ����3ODQXQJ�YRQ�0RQWDJHDQODJHQ��
LZE�,QVWLWXW�I�U�:HUN]HXJPDVFKLQHQ�XQG�%HWULHEVZLVVHQVFKDIWHQ��78
0�QFKHQ��6HPLQDUEHULFKW�1U�����
0�QFKHQ��+HUEHUW�8W]�9HUODJ�:LVVHQVFKDIW�������

>.RK���@ .RKOHU��8��
(IIL]LHQWHV�3ODQHQ�VHQNW�GLH�3URGXNWLRQVNRVWHQ��'XUFKJlQJLJH�0DWH�
ULDOIOX���XQG�/RJLVWLNSODQXQJ�
,Q��,QGXVWULHDQ]HLJHU��������1U������6��������

>/DQ���@ /DQQHU��+UVJ���
:,71(66�%HQXW]HUKDQGE�FKHU�
5HGGLWFK���*UR�EULWDQQLHQ��/DQQHU�*URXS�/WG�������

>/HK���@ /HKPDQQ��3���5LFKWHU��.��
$QIRUGHUXQJHQ�DQ�&$'�3ODQXQJVV\VWHPH�DXV�GHU�$QJHERWVEHDUEHL�
WXQJ�I�U�6W�FNJXW�9HUWHLO]HQWUHQ�
,Q��=LHPV��'���+UVJ����3ODQXQJ�YRQ�/RJLVWLNV\VWHPHQ�C����.RRSHUDWLRQ
XQG�,QWHJUDWLRQ���7DJXQJVEHULFKW�
0DJGHEXUJ��,QVWLWXW�I�U�)|UGHU��XQG�%DXPDVFKLQHQWHFKQLN��6WDKOEDX�
/RJLVWLN��2WWR�YRQ�*XHULFNH�8QLYHUVLWlW�0DJGHEXUJ�������

>/HKP���@ /HKPDQQ��+��
,QWHJULHUWH�0DWHULDOIOX���XQG�/D\RXWSODQXQJ�GXUFK�.RSSOXQJ�YRQ�&$'�
XQG�$EODXIVLPXODWLRQVV\VWHPHQ�
'LVVHUWDWLRQ�7HFKQLVFKH�8QLYHUVLWlW�0�QFKHQ�������

>/LQ���@ /LQGHPDQQ��8��
(UIROJUHLFKH�3URGXNWH�GXUFK�,QWHJULHUWH�3URGXNWHQWZLFNOXQJ�
,Q��5HLQKDUW��*���0LOEHUJ��-���+UVJ����0LW�6FKZXQJ�]XP�$XIVFKZXQJ��
0�QFKQHU�.ROORTXLXP�C���
/DQGVEHUJ���/HFK��0RGHUQH�,QGXVWULH�������

>0DU���@ 0DUTXDUGW��+��*���6FKXO]H��)��
8PODXIODJHU�DOV�%HGLHQV\VWHP��0RGHOOLHUXQJ�
,Q��+HEH]HXJH�XQG�)|UGHUPLWWHO�����������1U�������6��������
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>0DU���@ 0DUTXDUGW��+��*���0DUNZDUGW��8��
/HLVWXQJVQDFKZHLV�I�U�8PODXIODJHU�
,Q��=LHPV��'���+UVJ����/RJLVWLNSODQXQJ��0HWKRGHQ��:HUN]HXJH��3RWHQ�
WLDOH������0DJGHEXUJHU�/RJLVWLNWDJXQJ�
0DJGHEXUJ��/2*,6&+�*PE+�������

>0DUW���@ 0DUWLQ��+��
7UDQVSRUW��XQG�/DJHUORJLVWLN��3ODQXQJ��$XIEDX�XQG�6WHXHUXQJ�YRQ
7UDQVSRUW��XQG�/DJHUV\VWHPHQ�
%UDXQVFKZHLJ��:LHVEDGHQ��9LHZHJ�������

>0LF���@ 0LFURVRIW��+UVJ���
$UEHLWHQ�PLW�0LFURVRIW�$FFHVV�����0LFURVRIW�$&&(66����%HQXW]HU�
KDQGEXFK�
5HGPRQG���:DVKLQJWRQ��0LFURVRIW�&RUSRUDWLRQ�������

>0LO���@ 0LOEHUJ��-��
8QVHUH�6WlUNHQ�VWlUNHQ���'HU�:HJ�]X�:HWWEHZHUEVIlKLJNHLW�XQG
6WDQGRUWVLFKHUXQJ�
,Q��0LOEHUJ��-���5HLQKDUW��*���+UVJ����8QVHUH�6WlUNHQ�VWlUNHQ���0�QFK�
QHU�.ROORTXLXP�C���
/DQGVEHUJ���/HFK��0RGHUQH�,QGXVWULH�������

>0LO���@ 0LOEHUJ��-��
3URGXNWLRQ���(LQH�WUHLEHQGH�.UDIW�I�U�XQVHUH�9RONVZLUWVFKDIW�
,Q��5HLQKDUW��*���0LOEHUJ��-���+UVJ����0LW�6FKZXQJ�]XP�$XIVFKZXQJ��
0�QFKQHU�.ROORTXLXP�C���
/DQGVEHUJ���/HFK��0RGHUQH�,QGXVWULH�������

>1�1����D@ 1�1��
'HU�3HUVRQDOFRPSXWHU�DOV��'�=HLFKHQWLVFK�
,Q��6�GGHXWVFKH�=HLWXQJ��$XVJDEH�YRP�����-XQL������

>1�1����E@ 1�1��
:HQLJHU�LVW�PHKU��5HGX]LHUWH�*UDILNHQ�EULQJHQ�YLHOH�9RUWHLOH�
,Q��=HLFKQHQ��������1U�����6��������

>1�1����@ 1�1��
0HKU�/HLVWXQJ�LQ�DOOHQ�'LPHQVLRQHQ��9HUVLRQ�����YRQ�6ROLG�(GJH�
,Q��=HLFKQHQ��������1U�����6��������

>1RF���@ 1RFKH��%���:HQ]HO��6��
0DUNWVSLHJHO�6LPXODWLRQVWHFKQLN�LQ�3URGXNWLRQ�XQG�/RJLVWLN�
.|OQ��9HUODJ�7h9�5KHLQODQG�������
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>2UD���@ 2UDFOH��+UVJ���
6NDOLHUEDUNHLW�����2IIHQKHLW��&OLHQW�6HUYHU�3URGXNWNDWDORJ�
0�QFKHQ��2UDFOH�'HXWVFKODQG�*PE+�������

>3DZ���@ 3DZHOOHN��*���6FKLUUPDQQ��$��
336�LP�:DQGHO��=XN�QIWLJH�6WHXHUXQJVNRQ]HSWH�EDXHQ�DXI�2UJDQL�
VDWLRQ�XQG�/RJLVWLN�
,Q��+RVVQHU��5���+UVJ����/RJLVWLN�-DKUEXFK������
'�VVHOGRUI��9HUODJVJUXSSH�+DQGHOVEODWW�������

>3DZ���@ 3DZHOOHN��*���+DUWPDQQ��7��
.RPSOH[LWlWVUHGX]LHUXQJ�LQ�GHU�3URGXNWLRQVORJLVWLN��3ODQXQJVLQVWUX�
PHQW�DXI�%DVLV�WHLOHGLIIHUHQ]LHUWHU�/RJLVWLNRSWLPLHUXQJ�
,Q��+RVVQHU��5���+UVJ����/RJLVWLN�-DKUEXFK������
'�VVHOGRUI��9HUODJVJUXSSH�+DQGHOVEODWW�������

>3IR���@ 3IRKO��+��&���+lXVOHU��3���.ROGDX��$��
4XDOLWlW�GLVWULEXWLRQVORJLVWLVFKHU�/HLVWXQJHQ��(PSLULVFKH�(UJHEQLVVH
DXV�8QWHUQHKPHQVEHIUDJXQJ�XQG�)DOOVWXGLHQ�
,Q��+RVVQHU��5���+UVJ����/RJLVWLN�-DKUEXFK������
'�VVHOGRUI��9HUODJVJUXSSH�+DQGHOVEODWW�������

>3LH���@ 3LHSHQEURFN��*��
6,03/(���&$'�
,Q��$(623��+UVJ����6,03/(���%HQXW]HUWUHIIHQ��������7DJXQJVEDQG�
6WXWWJDUW��$(623�*PE+�������

>3LQ���@ 3LQN��&��
+LOIW�GHU�5HFKQHU�QXU�GHP�=HLFKQHU"��&RPSXWHU�EHL�GHU�/DJHUSOD�
QXQJ�
,Q��/DJHUWHFKQLN�C����6��������

>32(���@ 32(7��+UVJ���
7HFKQLFDO�2YHUYLHZ��$�FORVHU�ORRN�DW�WKH�32(7�2EMHFW�'DWDEDVH�
+DPEXUJ��32(7�6RIWZDUH�*PE+�������

>3UR���D@ 3URMHFWHDP��+UVJ���
)$67'(6,*1��'LH�6\VWHPIDPLOLH�I�U�)DEULNSODQXQJ�XQG�)DFLOLW\�
0DQDJHPHQW�
'RUWPXQG��3URMHFWHDP�,QQRYDWLYH�)DEULNSODQXQJ�XQG��VWHXHUXQJ
*PE+�	�&R��������

>3UR���E@ 3URMHFWHDP��+UVJ���
)$67'(6,*1�3ODQXQJ�
'RUWPXQG��3URMHFWHDP�,QQRYDWLYH�)DEULNSODQXQJ�XQG��VWHXHUXQJ
*PE+�	�&R��������
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>3UR���F@ 3URMHFWHDP��+UVJ���
)$67'(6,*1�6LPXODWLRQ�
'RUWPXQG��3URMHFWHDP�,QQRYDWLYH�)DEULNSODQXQJ�XQG��VWHXHUXQJ
*PE+�	�&R��������

>3UR���@ 3URMHFWHDP��+UVJ���
)$67'(6,*1��%HQXW]HUKDQGEXFK�
'RUWPXQG��3URMHFWHDP�,QQRYDWLYH�)DEULNSODQXQJ�XQG��VWHXHUXQJ
*PE+�	�&R��������

>3U|���@ 3U|OO��(��
)HUWLJXQJ�/RJLVWLN�3HUVRQDO��(LQ�JHVDPWKHLWOLFKHV�6LPXODWLRQVPRGHOO
DXI�&$'�%DVLV�
,Q��$(623��+UVJ����6,03/(���%HQXW]HUWUHIIHQ��������7DJXQJVEDQG�
6WXWWJDUW��$(623�*PE+�������

>5HL���@ 5HLQKDUW��*��
:HWWEHZHUEVIlKLJH�3URGXNWLRQ���9RUDXVVHW]XQJ�I�U�HLQH�VWUDWHJLVFKH
(QWVFKHLGXQJ�
,Q��0LOEHUJ��-���5HLQKDUW��*���+UVJ����8QVHUH�6WlUNHQ�VWlUNHQ���0�QFK�
QHU�.ROORTXLXP�C���
/DQGVEHUJ���/HFK��0RGHUQH�,QGXVWULH�������

>5HL���@ 5HLQKDUW��*��
,QQRYDWLYH�3UR]HVVH�XQG�6\VWHPH���'HU�:HJ�]X�)OH[LELOLWlW�XQG
:DQGOXQJVIlKLJNHLW�
,Q��5HLQKDUW��*���0LOEHUJ��-���+UVJ����0LW�6FKZXQJ�]XP�$XIVFKZXQJ��
0�QFKQHU�.ROORTXLXP�C���
/DQGVEHUJ���/HFK��0RGHUQH�,QGXVWULH�������

>5LF���@ 5LFKWHU��.��
3UR6RUW�,QIRUPDWLRQVEODWW������
0DJGHEXUJ��,QVWLWXW�I�U�)|UGHU��XQG�%DXPDVFKLQHQWHFKQLN��6WDKOEDX�
/RJLVWLN��2WWR�YRQ�*XHULFNH�8QLYHUVLWlW�0DJGHEXUJ�������

>5LFN���@ 5LFNHUW��0��
8PVWUXNWXULHUXQJ�HLQHV�PHWDOOYHUDUEHLWHQGHQ�%HWULHEHV�LQ�15:�PLW
UHFKQHUJHVW�W]WHQ�0HWKRGHQ�
,Q��=LHPV��'���+UVJ����3ODQXQJ�YRQ�/RJLVWLNV\VWHPHQ�C����.RRSHUDWLRQ
XQG�,QWHJUDWLRQ���7DJXQJVEHULFKW�
0DJGHEXUJ��,QVWLWXW�I�U�)|UGHU��XQG�%DXPDVFKLQHQWHFKQLN��6WDKOEDX�
/RJLVWLN��2WWR�YRQ�*XHULFNH�8QLYHUVLWlW�0DJGHEXUJ�������
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>6FK���@ 6FKDDE��:��
1HXSODQXQJ�YRQ�/DJHU��XQG�0DWHULDOIOX�V\VWHPHQ�
,Q��'�FN��2���+UVJ����/DJHUSODQXQJ���RUJDQLVDWLRQ�XQG��RSWLPLHUXQJ�
$XJVEXUJ��:(.$�������

>6HL���@ 6HLIHUW��:��
/RJLVWLN]HQWUHQ�I�U�GHQ�VWDWLRQlUHQ�+DQGHO��9HUJOHLFK�XQWHUVFKLHGOL�
FKHU�$XWRPDWLVLHUXQJVVWXIHQ�
,Q��9',��+UVJ����9',�)0/�-DKUEXFK������
'�VVHOGRUI��9',�9HUODJ�������

>6SL���@ 6SLHFNHUPDQQ��6���*XWHQVFKZDJHU��.��
6LPXODWLRQVJHVW�W]WH�/RJLVWLNSODQXQJ�
,Q��=LHPV��'���+UVJ����/RJLVWLNSODQXQJ��0HWKRGHQ��:HUN]HXJH��3RWHQ�
WLDOH������0DJGHEXUJHU�/RJLVWLNWDJXQJ�
0DJGHEXUJ��/2*,6&+�*PE+�������

>7HF���D@ 7HFQRPDWL[�$(623��+UVJ���
6LPSOH���&$'��%HQXW]HUKDQGEXFK�
6WXWWJDUW��7HFQRPDWL[�$(623�*PE+�	�&R��.*�������

>7HF���E@ 7HFQRPDWL[�$(623��+UVJ���
6LPSOH����,QWHU�3URFHVV�&RPPXQLFDWLRQ�6FKQLWWVWHOOHQ�
6WXWWJDUW��7HFQRPDWL[�$(623�*PE+�	�&R��.*�������

>7UX���@ 7UXV]NLHZLW]��*��
(QWZLFNOXQJ�YRQ�:DUHQYHUWHLO]HQWUHQ�PLW�KRKHU�/HLVWXQJ��6WHLJHQGH
4XDOLILNDWLRQVDQIRUGHUXQJHQ�DQ�GHQ�/RJLVWLN�3ODQHU�
,Q��+RVVQHU��5���+UVJ����/RJLVWLN�-DKUEXFK������
'�VVHOGRUI��9HUODJVJUXSSH�+DQGHOVEODWW�������

>9',�����@ 9',�5LFKWOLQLH������
=HLW��XQG�8PVFKODJVWXGLHQ�DQ�.UDQHQ�
'�VVHOGRUI��9',�9HUODJ�������

>9',�����@ 9',�5LFKWOLQLH������
/HLWIDGHQ�I�U�GLH�PDWHULDOIOX�JHUHFKWH�3ODQXQJ�YRQ�,QGXVWULHDQODJHQ�
'�VVHOGRUI��9',�9HUODJ�������

>9',�����@ 9',�5LFKWOLQLH������
=HLWULFKWZHUWH�I�U�$UEHLWVVSLHOH�XQG�*UXQGEHZHJXQJHQ�YRQ�)OXUI|U�
GHU]HXJHQ�
'�VVHOGRUI��9',�9HUODJ�������
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>9',�����@ 9',�5LFKWOLQLH������
%HJULIIH�XQG�(UOlXWHUXQJHQ�LP�)|UGHUZHVHQ�
'�VVHOGRUI��9',�9HUODJ�������

>9',�����@ 9',�5LFKWOLQLH������
0XOWLPRPHQW�$XIQDKPHQ�LP�0DWHULDOIOX��
'�VVHOGRUI��9',�9HUODJ�������

>9',�����@ 9',�5LFKWOLQLH������
9RUJHKHQ�EHL�HLQHU�0DWHULDOIOX�SODQXQJ�
'�VVHOGRUI��9',�9HUODJ�������

>9',�����@ 9',�5LFKWOLQLH������%ODWW����(QWZXUI��
/DVWHQ��3IOLFKWHQKHIW�I�U�GHQ�(LQVDW]�YRQ�)|UGHU��XQG�/DJHUV\VWHPHQ�
'�VVHOGRUI��9',�9HUODJ�������

>9',�����@ 9',�5LFKWOLQLH������
3URMHNWPDQDJHPHQW�I�U�ORJLVWLVFKH�6\VWHPH�GHU�0DWHULDOIOX���XQG�/D�
JHUWHFKQLN�
'�VVHOGRUI��9',�9HUODJ�������

>9',�����@ 9',�5LFKWOLQLH������
/HLWIDGHQ�I�U�0DWHULDOIOX�XQWHUVXFKXQJHQ�
'�VVHOGRUI��9',�9HUODJ�������

>9',�����@ 9',�5LFKWOLQLH������%ODWW���
,QYHVWLWLRQVUHFKQXQJ�EHL�0DWHULDOIOX�SODQXQJHQ�PLW�+LOIH�VWDWLVFKHU
XQG�G\QDPLVFKHU�5HFKHQYHUIDKUHQ�
'�VVHOGRUI��9',�9HUODJ�������

>9',�����@ 9',�5LFKWOLQLH������
(UPLWWOXQJ�GHU�.RVWHQ�I�U�)OXUI|UGHU]HXJH���*DEHOVWDSOHU�
'�VVHOGRUI��9',�9HUODJ�������

>9',�����@ 9',�5LFKWOLQLH������
0DWHULDOIOX��8QWHUVXFKXQJHQ�
'�VVHOGRUI��9',�9HUODJ�������

>9',�����@ 9',�5LFKWOLQLH�������(QWZXUI��
'LH�.RVWHQ�GHV�0DWHULDOIOXVVHV�
'�VVHOGRUI��9',�9HUODJ�������

>9',�����@ 9',�5LFKWOLQLH������
7HVWVSLHOH�]XP�/HLVWXQJVYHUJOHLFK�XQG�]XU�$EQDKPH�YRQ�5HJDOI|U�
GHU]HXJHQ�
'�VVHOGRUI��9',�9HUODJ�������
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>9',�����@ 9',�5LFKWOLQLH������
$XVZDKONULWHULHQ�XQG�7HVWP|JOLFKNHLWHQ�I�U�)OXUI|UGHU]HXJH�
'�VVHOGRUI��9',�9HUODJ�������

>9',�����@ 9',�5LFKWOLQLH�������(QWZXUI��
0HWKRGHQ�]XU�PDWHULDOIOX�JHUHFKWHQ�=XRUGQXQJ�YRQ�%HWULHEVEHUHL�
FKHQ�XQG��PLWWHOQ�
'�VVHOGRUI��9',�9HUODJ�������

>9',�����@ 9',�5LFKWOLQLH������
'DUVWHOOXQJVPHWKRGHQ�I�U�GHQ�0DWHULDOIOX��
'�VVHOGRUI��9',�9HUODJ�������

>9',�����@ 9',�5LFKWOLQLH�������(QWZXUI��
2UJDQLVDWRULVFKH�*UXQGIXQNWLRQHQ�LP�/DJHU�
'�VVHOGRUI��9',�9HUODJ�������

>9',�����D@ 9',�5LFKWOLQLH�������(QWZXUI��
6LPXODWLRQ�YRQ�/RJLVWLN���0DWHULDOIOX���XQG�3URGXNWLRQVV\VWHPHQ��%H�
JULIIVGHILQLWLRQHQ�
'�VVHOGRUI��9',�9HUODJ�������

>9',�����E@ 9',�5LFKWOLQLH������%ODWW���
6LPXODWLRQ�YRQ�/RJLVWLN���0DWHULDOIOX���XQG�3URGXNWLRQVV\VWHPHQ�
*UXQGODJHQ�
'�VVHOGRUI��9',�9HUODJ�������

>9',�����F@ 9',�5LFKWOLQLH������%ODWW���
/DVWHQKHIW���3IOLFKWHQKHIW�XQG�/HLVWXQJVEHVFKUHLEXQJ�I�U�GLH�6LPXODWL�
RQVVWXGLH�
'�VVHOGRUI��9',�9HUODJ�������

>9',�����G@ 9',�5LFKWOLQLH������%ODWW���
6LPXODWLRQ�YRQ�/RJLVWLN���0DWHULDOIOX���XQG�3URGXNWLRQVV\VWHPHQ��([�
SHULPHQWSODQXQJ�XQG��DXVZHUWXQJ�
'�VVHOGRUI��9',�9HUODJ�������
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