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���0RQRPHUPLVFKXQJHQ�XQG�,RQRPHUEOHQGV

,Q� GLHVHP� $EVFKQLWW� ZHUGHQ� GLH� 0RQRPHUPLVFKXQJHQ� XQG� ,RQRPHUEOHQGV� �V��7DE������

EHVSURFKHQ�

'LH� &KDUDNWHULVLHUXQJ� E]Z�� GLH� (LJHQVFKDIWVXQWHUVXFKXQJHQ� GHU� 0RQRPHUPLVFKXQJHQ� XQG

,RQRPHUEOHQGV� HUIROJW� PLWWHOV� �+�105�6SHNWURVNRSLH�� )7,5�6SHNWURVNRSLH�� GLIIHUHQWLHOOHU

:lUPHIOX�NDORULPHWULH��'6&���VRZLH�,PSHGDQ]VSHNWURVNRSLH�

0LWWHOV��+�105�6SHNWURVNRSLH�XQG�)7,5�6SHNWURVNRSLH�ZLUG�GHU�3URWRQHQ�EHUWUDJ�YRQ�GHU

6lXUH�DXI�GLH�%DVH�LQ�/|VXQJ�E]Z��LP�O|VXQJVPLWWHOIUHLHQ�=XVWDQG�XQWHUVXFKW�

'LH� WKHUPLVFKH�$QDO\VH�PLWWHOV�'6&�GLHQW�]XU�%HVWLPPXQJ�GHU�*ODV�EHUJDQJVWHPSHUDWXUHQ

VRZLH� ]XU� %HXUWHLOXQJ� GHU� 0RUSKRORJLH� XQG� HWZDLJHU� 0RUSKRORJLHlQGHUXQJHQ� E]Z�

3KDVHQXPZDQGOXQJHQ�EHL�bQGHUXQJ�GHU�=XVDPPHQVHW]XQJ�XQG�GHU�7HPSHUDWXU�

'LH� ,PSHGDQ]VSHNWURVNRSLH� GLHQW� ]XU� %HVWLPPXQJ� GHU� ,RQHQOHLWIlKLJNHLW�� HLQHU� (LJHQVFKDIW

KLQVLFKWOLFK� GHU� $QZHQGXQJ� GHU� ,RQRPHUEOHQGV� DOV� 0HPEUDQPDWHULDOLHQ� LQ� GHQ

%UHQQVWRII]HOOHQ�

'LH�LQ�GHU�$UEHLW�KHUJHVWHOOWHQ�0LVFKXQJHQ��GLH�LP�1DFKIROJHQGHQ�XQWHUVXFKW�ZHUGHQ�VROOHQ�

VLQG�LQ�7DE������]XVDPPHQJHID�W�

7DE����� 'LH� =XVDPPHQVHW]XQJ� GHU� LQ� GHU� YRUOLHJHQGHQ� $UEHLW� XQWHUVXFKWHQ
0RQRPHUPLVFKXQJHQ�XQG�,RQRPHUEOHQGV

6\VWHP %DVHQNRPSRQHQWHQ 6lXUHNRPSRQHQWHQ

%LQlUH

0RGHOOPRQRPHUPLVFKXQJHQ
'0$1 76+

'0$1 366+���

76+
V�3'0$1

366+���

76+
%LQlUH�,RQRPHUEOHQGV

K�3'0$1
366+���

V�3'0$1
7HUQlUH�,RQRPHUEOHQGV�

��

K�3'0$1
366+���76+

%LQlUH�,RQRPHUEOHQGV�
�� V�3'0$1 366+���

7HUQlUHU�,RQRPHUEOHQG�
�� '0$1�V�3'0$1 366+���

�� 366+� 6XOIRQLHUXQJVJUDG ��PRO�

�� 366+� 6XOIRQLHUWH 3RO\VW\UROH PLW 6XOIRQLHUXQJVJUDG JU|�HU DOV ��PRO�

�� 366+� 6XOIRQLHUXQJVJUDG FD� ��PRO�

�� 'DV 8QWHUVXFKXQJVHUJHEQLV GHU %OHQGV ZLUG LP .DS� ������� XQG ������� GDUJHOHJW�
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����8QWHUVXFKXQJ�GHV�3URWRQHQWUDQVIHUV

)�U� GLH� 9HUZHQGXQJ� DOV� 0HPEUDQPDWHULDOLHQ� LVW� GHU� 3URWRQHQWUDQVSRUW� XQG� GDPLW� GLH

/HLWIlKLJNHLW� YRQ� JUR�HU� %HGHXWXQJ�� 'LHV� OHJW� HLQH� JHQDXHUH� 8QWHUVXFKXQJ� GHV

3URWRQHQWUDQVIHUV�QDKH�

'LH� 'DUVWHOOXQJ� GHU� 0RQRPHUPLVFKXQJHQ� XQG� ,RQRPHUEOHQGV� HUIROJW� GXUFK

=XVDPPHQPLVFKHQ� HLQHU� /|VXQJ� GHU� 6lXUH�� XQG� %DVHQNRPSRQHQWH�� (V� VROO� GHVKDOE� GHU

3URWRQHQ�EHUWUDJ�LQ�/|VXQJ�PLWWHOV��+�105�6SHNWURVNRSLH�XQWHUVXFKW�ZHUGHQ�

'D� GLH� WKHUPLVFKHQ� (LJHQVFKDIWHQ� XQG� ,PSHGDQ]PHVVXQJHQ� LQVEHVRQGHUH� GHV� )HVWVWRIIHV

LQWHUHVVLHUW�� VROOWH� DXFK� GHU� 3URWRQHQWUDQVIHU� LP� )HVWVWRII� PLWWHOV� )7,5�6SHNWURVNRSLH

XQWHUVXFKW�ZHUGHQ�

������
�
+�105�6SHNWURVNRSLH

��������
�
+�105�8QWHUVXFKXQJ�GHU�3URWRQHQFDUULHUHLQKHLW

8P�GLH� �+�105�6SHNWUHQ�GHU�0RQRPHUPLVFKXQJHQ� � XQG� ,RQRPHUEOHQGV� ]X�YHUVWHKHQ�XQG

GDPLW� GHUHQ� 9HUKDOWHQ� LQ� /|VXQJ� ]X� HUNOlUHQ�� LVW� HV� Q|WLJ�� GLH� �+�105�6SHNWUHQ� GHU

*UXQGVWUXNWXUHLQKHLW�����%LV�GLPHWK\ODPLQR�QDSKWKDOLQ�'0$1�]X�XQWHUVXFKHQ�

=X� GLHVHP�=ZHFN� ODVVHQ� VLFK� GLH� �+�105�6SHNWUHQ� YRQ�'0$1� XQG� VHLQHP�+DORJHQVDO]

DQDO\VLHUHQ��ZHOFKHV�DOV������LJH�SURWRQLHUWH�'0$1�9HUELQGXQJ�LVROLHUW�ZHUGHQ�NDQQ�>��@�

'DYRQ�DXVJHKHQG�ZLUG�GDV�*OHLFKJHZLFKW�GHU�3URWRQLHUXQJ�XQG�'HSURWRQLHUXQJ�YRQ�'0$1

GLVNXWLHUW�

$EE������ ]HLJW� GDV� �+�105�6SHNWUXP� YRQ� '0$1� XQG� '0$1+
�
&O

��� ZHOFKHV� LQ

GHXWHULHUWHP�'LPHWK\OVXOIR[LG��G��'062��DXIJHQRPPHQ�ZXUGH�
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'DV�6LQJXOHWW� EHL� �����SSP�YRQ�'0$1� NDQQ�GHQ� ]Z|OI�PDJQHWLVFK� lTXLYDOHQWHQ�3URWRQHQ

GHU� 7HWUDPHWK\ODPLQRJUXSSH� ]XJHRUGQHW� ZHUGHQ�� $XIJUXQG� GHU� 3URWRQLHUXQJ� ZLUG� EHL

'0$1+
�
&O

�� LP� 9HUJOHLFK� ]X� '0$1� HLQH� GHXWOLFKH� 6LJQDOYHUVFKLHEXQJ� LQ� 5LFKWXQJ

7LHIIHOG�VRZRKO�GHU�'LPHWK\ODPLQRJUXSSHQ�DOV�DXFK�GHU�DURPDWLVFKHQ�3URWRQHQ�EHREDFKWHW�

'DV� 6LJQDO� GHU� 'LPHWK\ODPLQRSURWRQHQ� LP� SURWRQLHUWHQ� 6\VWHP� HUVFKHLQW� EHL� �����SSP�

=XJOHLFK� EHREDFKWHW� PDQ� HLQ� 6LJQDO� EHL� ����SSP�� ZHOFKHV� GHP� 3URWRQ� GHU� 1�+�1�

:DVVHUVWRIIEU�FNH� ]XJHRUGQHW� ZHUGHQ� NDQQ�� 'LHVHV� 6LJQDO� NDQQ� DXIJUXQG� GHV� VFKQHOOHQ

3URWRQHQDXVWDXVFKV�PLW� GHP�/|VXQJVPLWWHO� RIW� QLFKW� EHREDFKWHW�ZHUGHQ��'HVKDOE� NDQQ� GDV

'LPHWK\ODPLQRSURWRQHQVLJQDO� KLQVLFKWOLFK� GHU�8QWHUVXFKXQJ� GHV� 3URWRQHQ�EHUWUDJV� DXI� GDV

'0$1�DOV�FKDUDNWHULVWLVFKHV�6LJQDO�EHWUDFKWHW�ZHUGHQ�

0LW� R�� J�� .HQQWQLVVHQ� ZLUG� GLH� 3URWRQLHUXQJ� XQG� 'HSURWRQLHUXQJ� LQ� /|VXQJ� TXDOLWDWLY

XQWHUVXFKW�

$EE�� ���� ]HLJW� GLH� 6LJQDOYHUVFKLHEXQJ� GHV� SURWRQLHUWHQ� '0$1� GXUFK� =XJDEH� YRQ

1DWULXPK\GUR[LGO|VXQJ�� 'DV� 6LJQDO� GHU� SURWRQLHUWHQ� 'LPHWK\ODPLQRJUXSSH� ������SSP�

YHUULQJHUW�VLFK�PLW�]XQHKPHQGHU�.RQ]HQWUDWLRQ�DQ�1DWULXPK\GUR[LGO|VXQJ��ELV�HV�]XP�6FKOX�

JDQ]� YHUVFKZLQGHW�� ZlKUHQG� VLFK� GDV� 6LJQDO� GHU� XQSURWRQLHUWHQ� *UXSSH� ������SSP�

YHUJU|�HUW��'LHV�]HLJW��GD��GLH�'HSURWRQLHUXQJ�YRQ�'0$1+
�
&O

�
�VWDWWILQGHW�

$EE������� *HJHQ�EHUVWHOOXQJ�GHU��+�105�6SHNWUHQ�YRQ�'0$1�XQG�'0$1�+&O

�� �� �� � �

DURP� +

+
�
2�/0�

'0$1
10H

�

����

�� �� �� � �

1���+���1

DURP� +

+
�
2�/0�

'0$1�+&O 10H
�

�����

����
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'LH� �+�105�8QWHUVXFKXQJHQ� DQ� '0$1� KDEHQ� JH]HLJW�� GD�� GDV� 3URWRQHQVLJQDO� GHU

'LPHWK\ODPLQRJUXSSH� ���������SSP� I�U� GLH� SURWRQLHUWH�� ��������SSP� I�U� GLH� XQSURWRQLHUWH

*UXSSH�� FKDUDNWHULVWLVFK� LVW� XQG� I�U� GLH� 8QWHUVXFKXQJ� GHV� 3URWRQHQWUDQVIHUV� LQ� /|VXQJ

KHUDQJH]RJHQ�ZHUGHQ�NDQQ�

��������
�
+�105�8QWHUVXFKXQJ GHU�0RQRPHUPLVFKXQJHQ�XQG�,RQRPHUEOHQGV

'DV�$XVPD�� GHV� 3URWRQHQ�EHUWUDJV� LVW� YRQ� YHUVFKLHGHQHQ� )DNWRUHQ�� ZLH� ]XP� %HLVSLHO� GHU

'LIIHUHQ]� GHU� S.D�:HUWH� RGHU� GHU� VWHULVFKHQ� =XJlQJOLFKNHLW� GHU� VDXUHQ� XQG� EDVLVFKHQ

�� �� �� � �

�� �� �� � �

�� �� �� � �

�� �� �� � �

�
�

�
�

�
�

�
�

�
��
�

�
��
�

�
��
�

�
��
�

�
��
�

�
��
�

'0$1�+&O

'0$1�+&O �1D2+

'0$1�+&O �1D2+

'0$1

�
�
��
�

�
�
��
�

�
�
��
�

'0$1�+&O �1D2+

$EE������ *HJHQ�EHUVWHOOXQJ� GHU� �+�105�6SHNWUHQ� GHU� 'HSURWRQLHUXQJ� YRQ
'0$1�+&O�GXUFK�=XJDEH�YRQ�Zl�ULJHU�1D2+�/|VXQJ�LQ�G��'062�
'DV� 6LJQDO� GHV� /|VXQJVPLWWHOV� XQG� GHV� ZlKUHQG� GHU� 'HSURWRQLHUXQJ
HQWVWHKHQGHQ�:DVVHUV�ZLUG�DXV�*U�QGHQ�GHU�EHVVHUHQ�hEHUVLFKW�PLW�;
PDUNLHUW�
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*UXSSHQ�DEKlQJLJ��3ULQ]LSLHOO�LVW�'0$1�HLQH�VWDUNH�%DVH�PLW�HLQHP�S.D�:HUW�YRQ������>��@

XQG�GLH�3RO\PHUH�PLW�'0$1�DOV�6WUXNWXUHLQKHLW�VROOWHQ�VRPLW�HEHQIDOOV�HLQH�KRKH�%DVL]LWlW

DXIZHLVHQ�� =XJOHLFK� VLQG� 76+� XQG� VXOIRQLHUWHV� 3RO\VW\URO� 366+� VWDUNH� 6lXUHQ�� (LQ

TXDQWLWDWLYHU� 3URWRQHQ�EHUWUDJ� VROOWH� HUZDUWHW� ZHUGHQ�� 0LWWHOV� �+�105�0HVVXQJ� NDQQ� GLH

4XDQWLIL]LHUXQJ�GHV�3URWRQHQWUDQVIHUV�JH]HLJW�ZHUGHQ�

'XUFK�,QWHJUDWLRQ�GHU�SURWRQLHUWHQ��a�����SSP��E]Z��XQSURWRQLHUWHQ�6LJQDOH��a�����SSP��YRQ

'0$1� LP� �+�105�6SHNWUXP�ZLUG� GHU� 3URWRQLHUXQJVJUDG� �3*��� HUPLWWHOW�� GHU� ZLH� IROJW

GHILQLHUW�ZLUG�

³ ³�

³ 

 

�6LJQDO10H�UWHVXQSURWRQLH���6LJQDO10H�VSURWRQLHUH

�6LJQDO10H�HVSURWRQLHUW
����������

%DVH�UWHQXQSURWRQLH�XQG�HQSURWRQLHUW�GHU�DKO*HVDPWPRO]

%DVH�HQSURWRQLHUW�GHU�0RO]DKO
3*�

��

�

100*

�
+�105�8QWHUVXFKXQJ�GHV�6\VWHPV�%DVHQNRPSRQHQWH�76+

�%DVH��'0$1��V�3'0$1��K�3'0$1�

'XUFK�JUDYLPHWULVFKHV�'RVLHUHQ�YRQ�76+�IHVW��LQ�GLH�GHXWHULHUWH�/|VXQJ�GHU�%DVHQNRPSRQHQWH

ZLUG�HLQH�5HLKH�YRQ��+�105�6SHNWUHQ�PLW�VWHLJHQGHP�*HKDOW�DQ�76+�]XU�%HVWLPPXQJ�GHV

$XVPD�HV�GHV�3URWRQHQWUDQVIHUV�DXIJHQRPPHQ�

,Q�7DE�� �������� LVW� GHU� DXV�GHQ� �+�105�6SHNWUHQ� HUPLWWHOWH�3URWRQLHUXQJVJUDG�XQG�GHU� DXV

GHP�PRODUHQ�$QWHLO�DQ�]XJHJHEHQHU�76+�HUPLWWHOWH�WKHRUHWLVFKH�3URWRQLHUXQJVJUDG�VRZLH�GDV

YHUZHQGHWH� GHXWHULHUWH� /|VXQJVPLWWHO� I�U� GLH�0LVFKXQJ�'0$1�76+�� V�3'0$1�76+�� K�

3'0$1�76+� ]XVDPPHQJHID�W�� 'DUDXV� ZLUG� GHU� 3URWRQLHUXQJVJUDG� �3*��� JHJHQ� GLH

.RQ]HQWUDWLRQ�YRQ�76+�LQ�0ROSUR]HQW��76+�PRO���LQ�$EE����������DXIJHWUDJHQ�

%HL� GHQ� ELQlUHQ�0RQRPHUPRGHOOPLVFKXQJHQ�'0$1�76+� �7DE�������$EE�������ZHUGHQ� GHU

3URWRQLHUXQJVJUDG� GXUFK�8PUHFKQXQJ� GHV� ,QWHJUDO�9HUKlOWQLVVHV� GHV� XQSURWRQLHUWHQ�10H��

6LJQDOV�EHL�����SSP�XQG�GHV�SURWRQLHUWHQ�10H��6LJQDOV�EHL����SSP�HUKDOWHQ�

)�U� GLH� 0LVFKXQJ� YRQ� '0$1�76+� �����PRO�PRO�� ��PRO��76+�� LVW� GLH� ,QWHJUDWLRQ� GHV

SURWRQLHUWHQ� 10H��6LJQDOV� DXV� GHP�
�+�105�6SHNWUXP� DXIJUXQG� GHU� VFKZDFKHQ� ,QWHQVLWlW

QLFKW� P|JOLFK�� 1HEHQ� GLHVHU� =XVDPPHQVHW]XQJ� VWLPPW� GHU� DXV� GHQ� �+�105�6SHNWUHQ

HUPLWWHOWH� 3URWRQLHUXQJVJUDG� EHL� MHGHP� 0LVFKXQJVYHUKlOWQLV� PLW� GHP� WKHRUHWLVFKHQ

3URWRQLHUXQJVJUDG��EHUHLQ�
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7DE������ 'HU� WKHRUHWLVFKH� 3URWRQLHUXQJVJUDG� �3*��� XQG� � GHU� DXV� GHQ� �+�105�
6SHNWUHQ� HUPLWWHOWH� 3URWRQLHUXQJVJUDG� �3*��� LQ� $EKlQJLJNHLW� YRQ� GHU
6lXUHNRQ]HQWUDWLRQ��76+��I�U�GLH�ELQlUH�0LVFKXQJ�'0$1�76+

=XVDPPHQVHW]XQJ���

�6lXUH�PRO��
3*����

�WKHRUHWLVFK�
3*���DXV��+�105�
�/0��G���'062�

� � �
�� �� ������

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

���=XVDPPHQVHW]XQJ��6lXUH�PRO���

100*
%DVHGHU0RO]DKO

6lXUHGHU0RO]DKO
�PRO��6lXUH  

���7KHRUHWLVFKHU�3URWRQLHUXQJVJUDG��3*���

100*
%DVHUWHQXQSURWRQLHXQGHQSURWRQLHUWGHUDKO*HVDPWPRO]

%DVHHQSURWRQLHUWGHU0RO]DKO
3*�  

���(LQH�$XVZHUWXQJ�GHU�6LJQDOH�LP��+�105�ZDU�EHL�GLHVHU
�����=XVDPPHQVHW]XQJ�DXIJUXQG�GHU�JHULQJHQ�,QWHQVLWlW�QLFKW�P|JOLFK

8QWHU� %HU�FNVLFKWLJXQJ� GHU� /|VOLFKNHLW� GHU� EHLGHQ� .RPSRQHQWHQ� GHV� ,RQRPHUEOHQGV� V�

3'0$1�76+�YHUZHQGHW�PDQ�7HWUDK\GURIXUDQ��7+)��DOV�/|VXQJVPLWWHO�EHL�GHU�'DUVWHOOXQJ�

(LQ�1LHGHUVFKODJ� SUl]LSLWLHUW� GXUFK� =XJDEH� YRQ�76+�IHVW�� DXV� GHU� /|VXQJ�� G�K�� HV� ZLUG� HLQ

$EE������� $EKlQJLJNHLW�GHV�WKHRUHWLVFKHQ�3URWRQLHUXQJVJUDGV��{��XQG�GHV�DXV
GHQ� �+�105�6SHNWUHQ� HUPLWWHOWHQ� 3URWRQLHUXQJVJUDGV� �� YRQ� GHU
6lXUHNRQ]HQWUDWLRQ� 76+� �PRO��� I�U� GLH� ELQlUH� 0LVFKXQJ
'0$1�76+

� �� �� �� �� �� �� �� �� �� ���

�

��

��

��

��

���

3
*
�

76+��PRO��

7KHRUHWLVFKHU 3*�

$XV
�

+�105 HUPLWWHOWHU 3*�
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3RO\PHUVDO]�JHELOGHW��'LHV�ZHLVW�DXI�GDV�6WDWWILQGHQ�GHV�3URWRQHQWUDQVIHUV�KLQ��$XIJUXQG�GHV

3Ul]LSLWLHUHQV� GHV� ,RQRPHUEOHQGV� NDQQ� GDV� SURWRQLHUWH�10H��6LJQDO� LP�
�+�105�6SHNWUXP

QLFKW� EHREDFKWHW� ZHUGHQ�� 'DKHU� ZLUG� GHU� 3URWRQLHUXQJVJUDG� GDGXUFK� EHVWLPPW�� GD�� GLH

,QWHQVLWlW� GHV� XQSURWRQLHUWHQ� 10H�6LJQDOV� DXI� GLH� ,QWHQVLWlW� HLQHV� YRP� 3URWRQLHUXQJVJUDG

XQDEKlQJLJHQ�/|VXQJVPLWWHOVLJQDOV��G �����SSP��QRUPLHUW�ZLUG��G�K��GDV�/|VXQJVPLWWHOVLJQDO

GLHQW� DOV� LQWHUQHU� 6WDQGDUG�� +LHUEHL� WULWW� HLQH� $EZHLFKXQJ� GHU� HUPLWWHOWHQ� :HUWH� YRQ� GHQ

WKHRUHWLVFKHQ� :HUWHQ� REHUKDOE� HLQHU� 6lXUHNRQ]HQWUDWLRQ� YRQ� FD�� ��PRO�� DXI� �7DE������

$EE��������'LHV�Ol�W�VLFK�LP�)ROJHQGHQ�HUNOlUHQ�

2EHUKDOE� HLQHU� 6lXUHNRQ]HQWUDWLRQ� YRQ� ��PRO�� ZLUG� HLQ� JUR�HU� $QWHLO� DQ� 3RO\PHUVDO]

JHELOGHW� XQG� SUl]LSLWLHUW�� 'LH� SUl]LSLWLHUWH� 3RO\PHUNHWWH� HQWKlOW� QRFK� QLFKW� SURWRQLHUWH

&DUULHUEDXVWHLQH��GLH�VRPLW�LP�6SHNWUXP�QLFKW�EHREDFKWHW�ZHUGHQ�N|QQHQ��'HVKDOE�LVW�GLH�DXV

GHP�6SHNWUXP�HUPLWWHOWH�,QWHQVLWlW�GHV�XQSURWRQLHUWHQ�10H�6LJQDOV�NOHLQHU�DOV�GHU�HUZDUWHWH

:HUW�� 'DUDXV� UHVXOWLHUW� HLQ� K|KHUHU� 3URWRQLHUXQJVJUDG� DOV� GHU� WKHRUHWLVFKH�:HUW�� 8QWHUKDOE

GLHVHU� 6lXUHNRQ]HQWUDWLRQ� EOHLEW� GDV� JHELOGHWH� ,RQRPHU� DXIJUXQG� GHU� JHULQJHQ� 0HQJH� DQ

SURWRQLHUWHQ� 'LPHWK\ODPLQRJUXSSHQ� LQ� /|VXQJ�� 'LHV� NDQQ� ZlKUHQG� GHV� ([SHULPHQWV

EHREDFKWHW�ZHUGHQ�� ,Q�GHP�)DOOH�HUJLEW�VLFK�HLQH�JXWH�hEHUHLQVWLPPXQJ�GHU�HUPLWWHOWHQ�XQG

WKHRUHWLVFKHQ�:HUWH�

7DE������� 'HU� WKHRUHWLVFKH� 3URWRQLHUXQJVJUDG� �3*��� XQG� GHU� DXV� GHQ� �+�105�
6SHNWUHQ� HUPLWWHOWH� 3URWRQLHUXQJVJUDG� �3*��� LQ� $EKlQJLJNHLW� YRQ� GHU
6lXUHNRQ]HQWUDWLRQ�I�U�,RQRPHUEOHQGV�V�3'0$1�76+���

=XVDPPHQVHW]XQJ
�6lXUH�PRO��

3*�
�WKHRUHWLVFK�

3*���DXV��+�105�
�/0��G���7+)�

� � �

�� �� �

�� �� ��

�� �� ��

�� �� ��

�� �� ��

�� �� ��

���'LH�=XVDPPHQVHW]XQJ��6lXUH�PRO���XQG�GHU�WKHRUHWLVFKH�3*���YJO�

�����7DE�����
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)�U� GHQ� ,RQRPHUEOHQG� K�3'0$1�76+� NRPPW� GDV� 6LJQDO� GHU� SURWRQLHUWHQ� *UXSSH� EHL

�����SSP�� GLH� PLW� GHP� 6LJQDO� GHV� :DVVHUV� LP� /|VXQJVPLWWHO� 'LPHWK\OIRUPDPLG� �'0)�

�EHUODSSW�� ,Q� GHP� )DOO� NDQQ� GHU� 3URWRQLHUXQJVJUDG� QLFKW� GXUFK� GLH� $XVZHUWXQJ� GHV

9HUKlOWQLVVHV�YRQ�XQSURWRQLHUWHP�]X�SURWRQLHUWHP�10H��6LJQDO�EHVWLPPW�ZHUGHQ��$QDORJ�]X

V�3'0$1�76+� ZLUG� GDV� hEHUWUDJXQJVDXVPD�� �EHU� GLH� ,QWHQVLWlWVYHUKlOWQLVVH� HLQHV

5HIHUHQ]VLJQDOV� EHVWLPPW�� GDV� GXUFK� =XJDEH� YRQ� 'LFKORUPHWKDQ� HU]HXJW� ZLUG�� (LQH� JXWH

hEHUHLQVWLPPXQJ� GHV� DXV� �+�105�6SHNWUHQ� HUPLWWHOWHQ� 3URWRQLHUXQJVJUDGV� PLW� GHP

WKHRUHWLVFK�HUZDUWHWHP�ZLUG�JHIXQGHQ��7DE�������$EE�������

'LHVHV� 8QWHUVXFKXQJVHUJHEQLV� ]HLJW�� GD�� HLQ� TXDQWLWDWLYHU� 3URWRQHQ�EHUWUDJ� I�U� ELQlUH

0RGHOOPRQRPHUPLVFKXQJHQ�XQG�%DVHSRO\PHU�76+�,RQRPHUEOHQGV��I�U�V�3'0$1�76+�QXU

XQWHUKDOE�HLQHU�6lXUHNRQ]HQWUDWLRQ�YRQ���PRO���LQ�/|VXQJVPLWWHO�VWDWWILQGHW�

$EE������� � $EKlQJLJNHLW� GHV� WKHRUHWLVFKHQ� 3URWRQLHUXQJVJUDGV� �{�� XQG� GHV
DXV� GHQ� �+�105�6SHNWUHQ� HUPLWWHOWHQ� 3URWRQLHUXQJVJUDGV� �� YRQ
GHU� 6lXUHNRQ]HQWUDWLRQ� 76+� �PRO��� I�U� GHQ� ,RQRPHUEOHQG� V�
3'0$1�76+

3
*
�

76+��PRO��

$XV
�

+�105 HUPLWWHOWHU 3*�

� �� �� �� �� �� �� �� �� ��

�

��

��

��

��

��� 7KHURUHWLVFKHU 3*�
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7DE������ 'HU� WKHRUHWLVFKH� 3URWRQLHUXQJVJUDG� �3*��� XQG� GHU� DXV� GHQ� �+�105�
6SHNWUHQ� HUPLWWHOWH� 3URWRQLHUXQJVJUDG� �3*��� LQ� $EKlQJLJNHLW� YRQ� GHU
6lXUHNRQ]HQWUDWLRQ�I�U�,RQRPHUEOHQGV�K�3'0$1�76+

=XVDPPHQVHW]XQJ
�6lXUH�PRO��

3*�
�WKHRUHWLVFK�

3*���DXV��+�105�
�/0��G���'0)�

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

�
+�105�8QWHUVXFKXQJ�GHV�6\VWHPV�%DVHQNRPSRQHQWH�366+

�%DVH��'0$1��V�3'0$1��K�3'0$1�

=XU�%HVWLPPXQJ�GHV�YRUOLHJHQGHQ�3URWRQLHUXQJVJUDGV�ZHUGHQ��+�105�8QWHUVXFKXQJHQ�I�U

GLH� ,RQRPHUEOHQGV� '0$1�366+�� V�3'0$1�366+� XQG� K�3'0$1�366+� DXI� lKQOLFKH

:HLVH��YJO���%DVH�76+��YRUJHQRPPHQ��G�K��GXUFK�JUDYLPHWULVFKHV�'RVLHUHQ�YRQ�366+�IHVW��LQ

GLH�GHXWHULHUWH�/|VXQJ�GHU�%DVHQNRPSRQHQWH�

$EE������ $EKlQJLJNHLW� GHV� WKHRUHWLVFKHQ� 3URWRQLHUXQJVJUDGV� �{�� XQG
GHV� DXV� GHQ� �+�105�6SHNWUHQ� HUPLWWHOWHQ� 3URWRQLHUXQJVJUDGV
�� YRQ� GHU� 6lXUHNRQ]HQWUDWLRQ� 76+� �PRO��� I�U� GHQ
,RQRPHUEOHQG�K�3'0$1�76+

�

��

��

��

��

���

3
*
�

76+�PRO�

7KHRUHWLVFKHU 3*�

� �� �� �� �� �� �� �� �� �� ���

�

��

��

��

��

���
$XV

�

+�105�6SHNWUHQ HUPLWWHOWHU 3*�
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)�U� ,RQRPHUEOHQG� GHQ� '0$1�366+� VWLPPW� GHU� DXV� GHQ� �+�105�6SHNWUHQ� HUPLWWHOWH

3URWRQLHUXQJVJUDG�PLW�GHQ�WKHRUHWLVFKHQ�:HUWHQ�JXW��EHUHLQ�

)�U�GLH� ,RQRPHUEOHQGV� DXV� ]ZHL� SRO\PHUHQ�.RPSRQHQWHQ�ZLUG� GDV�(UJHEQLV� YRQ�%OHQG�K�

3'0$1�366+�DOV�%HLVSLHO�JHJHEHQ�

,Q�7DE������VLQG�GHU�GHQ�DXV��+�105�6SHNWUHQ�HUPLWWHOWH�3URWRQLHUXQJVJUDG�XQG�GHU�DXV�GHP

PRODUHQ� $QWHLO� DQ� ]XJHJHEHQHU�366+� HUPLWWHOWH� WKHRUHWLVFKH� 3URWRQLHUXQJVJUDG� VRZLH� GDV

YHUZHQGHWH� GHXWHULHUWH� /|VXQJVPLWWHO� I�U� GHQ� %OHQG� K�3'0$1�366+� ]XVDPPHQJHID�W�

$EE�����D� ]HLJW� GHQ� 9HUODXI� JUDSKLVFK�� ,Q� $EE�����E� VLQG� GLH� �+�105�6SHNWUHQ� GHU� GUHL

=XVDPPHQVHW]XQJHQ�YRQ�366+�PLW� ��� �� XQG� ��� �PRO���ZLHGHUJHJHEHQ��ZREHL� GLH�10H��

*UXSSH� DOV� ]XU� (UPLWWOXQJ� GHV� 3URWRQLHUXQJVJUDGV� YHUZHQGHWHU� FKDUDNWHULVWLVFKHU� 3HDN� XQG

706�DOV�LQWHUQHU�6WDQGDUG�GLHQW�

7DE������ 'HU� WKHRUHWLVFKH� 3URWRQLHUXQJVJUDG� �3*��� XQG� GHU� DXV� GHQ� �+�105�
6SHNWUHQ� HUPLWWHOWH� 3URWRQLHUXQJVJUDG� �3*��� LQ� $EKlQJLJNHLW� YRQ� GHU
6lXUHNRQ]HQWUDWLRQ�I�U�GHQ�,RQRPHUEOHQG�K�3'0$1�366+

=XVDPPHQVHW]XQJ
�6lXUH�PRO��

3*�
�WKHRUHWLVFK�

3*���DXV��+�105�
�/0��G���'062�

� � �
� � �
�� �� ��
�� �� ��
�� �� ��
�� �� ��
�� �� ��
�� �� ��
�� �� ��
��� ��� ��
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,Q�$EE�����D�LVW�HLQ�3ODWHDX�EHL�KRKHU�6lXUHNRQ]HQWUDWLRQ�]X�EHREDFKWHQ��'LHVH�$EZHLFKXQJ

YRQ� GHQ� WKHRUHWLVFKHQ� :HUWHQ� NDQQ� GDUDXI� ]XU�FN]XI�KUHQ� VHLQ�� GD�� GDV� EHJUHQ]WH

/|VXQJVPLWWHOYROXPHQ� LP� 105�5|KUFKHQ� PLW� ]XQHKPHQGHU� 0HQJH� DQ� 366+� DQ� GLH

6lWWLJXQJVJUHQ]H�VW|�W�XQG�366+�XQJHO|VW�EOHLEW�

'LH� JXWH� hEHUHLQVWLPPXQJ� GHU� WKHRUHWLVFKHQ� XQG� H[SHULPHQWHOOHQ� :HUWH� EHL� HLQHP

EHVWLPPWHQ� 6lXUHNRQ]HQWUDWLRQVEHUHLFK� �]�%�� I�U� K�3'0$1�366+� EHL� 366+� ���PRO��

HUJLEW� HLQHQ� +LQZHLV� DXI� HLQHQ� TXDQWLWDWLYHQ� 3URWRQHQWUDQVIHU� I�U� DOOH� ,RQRPHUEOHQGV� LQ

/|VXQJ�

������ )7,5�6SHNWURVNRSLH

'LH�$XIQDKPH�GHU�6SHNWUHQ�HUIROJW�PLWWHOV�5HIOH[LRQVVSHNWURVNRSLH��%HL�HLQHU�$75�7HFKQLN

�$WWHQXDWHG� 7RWDO� 5HIOHFWLRQ�� GW�� DEJHVFKZlFKWH� 7RWDOUHIOH[LRQ�� EULQJW� PDQ� GLH� ]X

XQWHUVXFKHQGH� 3UREH� LQ� RSWLVFKHQ� .RQWDNW� PLW� HLQHP� $75�.ULVWDOO�� GHU� HLQHQ� K|KHUHQ

%UHFKXQJVLQGH[�DOV�GLH�3UREH�EHVLW]W��$Q�GHU�*UHQ]IOlFKH�]ZLVFKHQ�3UREH�XQG�$75�.ULVWDOO

ZLUG� HLQH� LQQHUH�5HIOH[LRQ� EHREDFKWHW��ZHQQ� GLH� 6WUDKOXQJ� YRP� RSWLVFK� GLFKWHUHQ�0DWHULDO

$EE������� D��$EKlQJLJNHLW� GHV� DXV� GHQ� �+�105�6SHNWUHQ� HUPLWWHOWHQ
3URWRQLHUXQJVJUDGHV� �3*��� XQG� GHV� WKHRUHWLVFKHQ
3URWRQLHUXQJVJUDGHV� �3*��� YRQ� GHU� 6lXUHNRQ]HQWUDWLRQ� 366+
�PRO���I�U�,RQRPHUEOHQGV�K�3'0$1�366+�
E���+�105�6SHNWUHQ� GHU� =XVDPPHQVHW]XQJHQ� YRQ� �� ����� �� ����� ��
������366+�PRO����'LH�XQSURWRQLHUWH�10H��*UXSSH�EHL�����SSP�LVW
GHU� ]XU� (UPLWWOXQJ� GHV� 3URWRQLHUXQJVJUDGHV� YHUZHQGHWH
FKDUDNWHULVWLVFKH�3HDN�XQG�706�GLHQW�DOV�LQWHUQHU�6WDQGDUG�

� �� �� �� �� ��

�

��

��

��

��

���

3
*
�

366+�PRO�

7KHRUHWLVFKHU 3*�

$XV
�

+�105�6SHNWUHQ HUPLWWHOWHU 3*�

� � �

�

�

�

70610H�

D� E�
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�$75�.ULVWDOO�� � DXI�GDV�RSWLVFK�G�QQHUH�0DWHULDO� �3UREH��JHULFKWHW�ZLUG��'DEHL�SIODQ]W� VLFK

GLH�UHIOHNWLHUWH�6WUDKOXQJ�LQQHUKDOE�GHV�RSWLVFK�GLFKWHUHQ�0DWHULDOV�IRUW�

0LW� GLHVHU� 0HWKRGH� VROOHQ� GLH� ELQlUHQ� 0RGHOOPRQRPHUPLVFKXQJHQ� XQG� ,RQRPHUEOHQGV� LQ

%H]XJ�DXI�GHQ�3URWRQHQWUDQVIHU�LP�)HVWVWRII�XQWHUVXFKW�ZHUGHQ�

,P�+LQEOLFN�DXI�GLH�3URWRQLHUXQJ�GHU�3URWRQHQVFKZDPPYHUELQGXQJ� LVW� LQ�GHU�/LWHUDWXU�HLQH

FKDUDNWHULVWLVFKH�%DQGH���GLH�%RKOPDQ�%DQGH�EHVFKULHEHQ�>�����@�

%HL�$PLQHQ��GLH�PLQGHVWHQV�]ZHL�QDFKEDUVWlQGLJH�D[LDOH�&�+�%LQGXQJHQ�LQ�WUDQV�6WHOOXQJ�]X

HLQHP� HLQVDPHQ� (OHNWURQHQSDDU� DP� 6WLFNVWRII� KDEHQ�� WULWW� HLQH� LQWHQVLYH� %DQGHQJUXSSH� LP

%HUHLFK� YRQ� ���������� FP��� DXI�� GLH� ]XHUVW� YRQ� %RKOPDQ� JHIXQGHQ� ZXUGH� XQG� GDKHU� DOV

%RKOPDQ�%DQGH� EH]HLFKQHW� ZLUG� >��@�� 'LH� %RKOPDQ�%DQGH� NRPPW� GXUFK� HLQH

:HFKVHOZLUNXQJ� ]ZLVFKHQ� GHP� HLQVDPHQ� (OHNWURQHQSDDU� DP� 6WLFNVWRII� XQG� HLQHU� LQ

1DFKEDUVWHOOXQJ� WUDQV�VWlQGLJHQ� &�+�*UXSSH� ]XVWDQGH� >��@�� 'LHVH� :HFKVHOZLUNXQJ� G�UIWH

DXI�HLQH�5HVRQDQ]�GHV�S�2UELWDOV�DP�6WLFNVWRII�XQG�GHV�V�2UELWDOV�GHU�&�+�%LQGXQJ��GLH� LQ

HLQHU�(EHQH�OLHJHQ��]XU�FN]XI�KUHQ�VHLQ�>��@�

=XQlFKVW� ZHUGHQ� GLH� GUHL� 6DO]H� ����%LV�GLPHWK\ODPLQR�QDSKWKDOLQK\GURKDORJHQLG� �FKORULG�

EURPLG�XQG� LRGLG��'0$1+
�

&O
���'0$1+

�

%U
�
�XQG�'0$1+

�

,
�� DXVJHKHQG�YRQ�'0$1� LQ

$QOHKQXQJ� DQ� GLH� /LWHUDWXU� >��@� KHUJHVWHOOW�� 'LH� GUHL� +DORJHQVDO]H� GLHQHQ� DOV

0RGHOOYHUELQGXQJHQ�EHL�GHQ�)7,5�8QWHUVXFKXQJHQ�

,Q� $EE������ VLQG� GLH� )7,5�6SHNWUHQ� YRQ� '0$1� XQG� GHUHQ� SURWRQLHUWHQ� 9HUELQGXQJHQ

'0$1�+;� �; &O�� %U�� ,�� 76�� ZLHGHUJHJHEHQ�� )�U� GDV� IUHLH� '0$1� ZLUG� HLQH� LQWHQVLYH

%RKOPDQ�%DQGHQJUXSSH� EHL� ����� FP���� ����� FP��� XQG� ����� FP��� EHREDFKWHW�� %HL� GHQ

9HUELQGXQJHQ�'0$1�+;��; &O��%U��,��76��YHUVFKZLQGHW�GLH�$EVRUSWLRQ�QDFK�YROOVWlQGLJHU

3URWRQLHUXQJ� GHU� %DVH� LQ� GHP� JHQDQQWHQ� %HUHLFK� YROOVWlQGLJ�� GLHV� LVW� XQDEKlQJLJ� YRP

*HJHQLRQ�
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,Q� $EE������D�F� ZLUG� HLQH� 5HLKH� YRQ� )7,5�6SHNWUHQ� GHU�0LVFKXQJHQ� DXV� %DVH�'0$1�� V�

3'0$1�� K�3'0$1� XQG� QLHGHUPROHNXODUHU� 6lXUH� 76+� XQWHUVFKLHGOLFKHU� 9HUKlOWQLVVH

GDUJHVWHOOW�� ,Q� GHU� $EE������D�F� VLQG� GLH� )7,5�6SHNWUHQ� YRQ� ,RQRPHUEOHQGV� DXV

%DVHQNRPSRQHQWH� '0$1�� V�3'0$1�� K�3'0$1� XQG� 3RO\PHUVlXUHNRPSRQHQWH� 366+

ZLHGHUJHJHEHQ�

,Q� $EE�����D�F� XQG� $EE������ ZLUG� GLH� $EQDKPH� GHU� ,QWHQVLWlW� GHU� GUHL� %DQGHQ� EHL

:HOOHQ]DKOHQ�YRQ������FP���������FP���XQG������FP��PLW�]XQHKPHQGHP�3URWRQLHUXQJVJUDG

I�U� GLH� QLFKW� VW|FKLRPHWULVFKHQ�$QVlW]H� VRZLH� GDV�9HUVFKZLQGHQ� GHU� %RKOPDQ�%DQGHQ� I�U

GHQ� VW|FKLRPHWULVFKHQ� $QVDW] EHREDFKWHW�� )�U� GLH� ,RQRPHUEOHQGV� DXV� 3RO\PHUVlXUH� 366+

�$EE������D�F�� ZLUG� DX�HUGHP� PLW� VWHLJHQGHP� 6lXUHDQWHLO� HLQH� %DQGH� EHL� FD�� ����FP��

EHREDFKWHW�� 'LHV� LVW� DXI� GLH� %DQGH� GHU� 9DOHQ]VFKZLQJXQJ� &�+� �Q&�+�� GHU� 9LQ\OJUXSSH� LP

366+�EHL�GLHVHU�:HOOHQ]DKO�]XU�FN]XI�KUHQ��$EE������G��

$XV� GLHVHU� %HREDFKWXQJ� NDQQ� VRPLW� DXI� HLQHQ� �����LJHQ� 3URWRQHQ�EHUWUDJ� YRQ� GHU� 6lXUH

]XP� EDVLVFKHQ� =HQWUXP LQ� GHQ� 0RQRPHUPLVFKXQJHQ� XQG� GHQ� ,RQRPHUEOHQGV� JHVFKORVVHQ

ZHUGHQ�

$EE������� ,5�6SHNWUHQ�YRQ�'0$1�XQG�'0$1+
�

;�
���;�� &O��%U�

,�� 76�� LP� � %RKOPDQ�%DQG�%HUHLFK� ]XP� 1DFKZHLV� GHV
3URWRQHQWUDQVIHUV

���� ���� ���� ����

'0$1+
�

76
��

����FP
��

����FP
��

����FP
��

'0$1+
�

&O
��

'0$1+
�

%U
��

'0$1+
�

,
��
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$
7
5
�(
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K
H
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$EE������� ,5�6SHNWUHQ� GHU� 0RQRPHUPRGHOOPLVFKXQJHQ� D��'0$1�76+� XQG� GHU
,RQRPHUEOHQGV� E��V�3'0$1�76+�� F��K�3'0$1�76+� PLW� XQWHUVFKLHGOLFKHP
PRODUHQ� 6lXUH�%DVH� �9HUKlOWQLV� LP� %RKOPDQ�%DQGHQ�%HUHLFK� ]XP� 1DFKZHLV
GHV�3URWRQHQWUDQVIHUV

���� ���� ���� ����

:HOOHQ]DKO��FP
��

�

���

���

���

���

���

���
����FP

��
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�PRO�PRO�
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���
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���� ���� ���� ����
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K�3'0$1�366+

�PRO�PRO�

����FP
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����FP
��

:HOOHQ]DKO��FP
��

�

F�

$EE������� ,5�6SHNWUHQ� � GHU� ,RQRPHUEOHQGV� � D��'0$1�366+� XQG� E��V�3'0$1�366+�
F��K�3'0$1�366+�PLW�XQWHUVFKLHGOLFKHP�PRODUHQ�6lXUH�%DVH�9HUKlOWQLV�LP
%RKOPDQ�%DQGHQ�%HUHLFK� ]XP� 1DFKZHLV� GHV� 3URWRQHQWUDQVIHUV�� 'LH
YRUOLHJHQGH� %DQGH� LP� HQWVSUHFKHQGHQ� %HUHLFK� YRQ� 366+� G�� ZLUG� KLHU
HEHQIDOOV�DQJHJHEHQ�
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����'LIIHUHQWLHOOH�:lUPHIOX�NDORULPHWULH

=XU� %HVWLPPXQJ� GHU� WKHUPLVFKHQ� )HVWN|USHUHLJHQVFKDIWHQ� XQG� ]XU� ZHLWHUJHKHQGHQ

8QWHUVXFKXQJ� GHV� =XVDPPHQKDQJV� ]ZLVFKHQ� 0RUSKRORJLH� XQG� ,RQHQOHLWIlKLJNHLW� ZHUGHQ

'6&�0HVVXQJHQ� DQ� GHQ� 0RQRPHUPLVFKXQJHQ� XQG� ,RQRPHUEOHQGV� PLW� XQWHUVFKLHGOLFKHQ

=XVDPPHQVHW]XQJHQ�GXUFKJHI�KUW�

(V� VROOHQ� GLH� *ODV�EHUJDQJVWHPSHUDWXUHQ� XQG� 6FKPHO]SXQNWH� GHU� HQWVSUHFKHQGHQ

0LVFKXQJHQ� HUPLWWHOW� ZHUGHQ�� ,P� )DOOH� GHU� ,RQRPHUEOHQGV� ZLUG� I�U� GLH� $QVlW]H� VWDWW� GHU

DQVRQVWHQ�YHUZHQGHWHQ� HUVWHQ�+HL]OlXIH� GHU�9HUODXI� GHV� ]ZHLWHQ�+HL]ODXIV� EHQXW]W�� XP�GLH

JOHLFKH� WKHUPLVFKH� 9RUJHVFKLFKWH� ]X� JHZlKUOHLVWHQ�� 6lPWOLFKH� '6&�.XUYHQ� VLQG� DXI� GLH

HLQJHVHW]WHQ�0DVVHQ�QRUPLHUW�

'LH� ]X� XQWHUVXFKHQGHQ� 6\VWHPH� VLQG��'0$1�6lXUH� �6lXUHNRPSRQHQWH��76+� XQG�366+�

XQG�V�K��3'0$1�76+�E]Z��V�K��3'0$1�366+��9JO��7DE�������

������'6&�8QWHUVXFKXQJ�YRQ�'0$1�6lXUH

,P� 1DFKIROJHQGHQ� VROOHQ� GLH� 0LVFKXQJHQ� DXV� GHU� %DVHQNRPSRQHQWH� '0$1� XQG� GHU

QLHGHUPROHNXODUHQ� 6lXUH�76+� E]Z�� GHP� VXOIRQLHUWHQ� 3RO\VW\URO�366+� �6XOIRQLHUXQJVJUDG

��PRO���KLQVLFKWOLFK�LKUHU�WKHUPLVFKHQ�(LJHQVFKDIWHQ�XQWHUVXFKW�ZHUGHQ�

,Q� $EE������� VLQG� GLH� '6&�.XUYHQ� ELQlUHU� 0LVFKXQJHQ� '0$1�76+� XQWHUVFKLHGOLFKHU

PRODUHU�9HUKlOWQLVVH�ZLHGHUJHJHEHQ��'D� VLFK� GLH�76+�UHLFKHUH�0LVFKXQJ� REHUKDOE� YRQ� FD�

����&�����&� ]HUVHW]W�� NDQQ� GLH� '6&�0HVVXQJ� QLFKW� �EHU� GLHVH� 7HPSHUDWXU� GXUFKJHI�KUW

ZHUGHQ�

)�U�GDV�6DO]�'0$1+
�

�76
��GHU�VW|FKLRPHWULVFKHQ�0LVFKXQJ��'0$1�76+��������PRO�PRO��

ZLUG�HLQ�(QGRWKHUP�EHL�����&�EHREDFKWHW��%HL�HLQHP�hEHUVFKX��GHU�%DVH�'0$1�WUHWHQ�GUHL

E]Z��]ZHL�6FKPHO]HQGRWKHUPH�DXI��GLH�DXI�,QKRPRJHQLWlWHQ�E]Z��3KDVHQVHSDUDWLRQ�LQ�GLHVHQ

0LVFKXQJHQ� ]XU�FN]XI�KUHQ� VLQG�� 'HU� 6FKPHO]SXQNW� EHL� ���&� HQWVSULFKW� GHP� GHV� UHLQHQ

'0$1� �7P ���&��� 'HU� 3HDN� EHL� ����&� NDQQ� GHU� VW|FKLRPHWULVFKHQ� 9HUELQGXQJ

'0$1+
�

�76
�� ]XJHRUGQHW� ZHUGHQ�� XQWHU� %HU�FNVLFKWLJXQJ� HLQHU� HQWVSUHFKHQGHQ

6FKPHO]SXQNWGHSUHVVLRQ��'LH�=XRUGQXQJ�GHV�3HDNV�EHL�����&�LVW�GHU]HLW�XQNODU��'HU�3HDN�EHL

����&�N|QQWH�DEHU�DXI�QLFKWVW|FKLRPHWULVFKH�0LVFKNULVWDOOH�E]Z��DQGHUH�6DO]PRGLILNDWLRQHQ

]XU�FN]XI�KUHQ� VHLQ�� *HVW�W]W� ZLUG� GLHV� GXUFK� GHQ� ��� +HL]ODXI�� LQ� GHP� OHGLJOLFK� HLQ

(QGRWKHUP�EHL�����&�JHIXQGHQ�ZLUG�

,P� *HJHQVDW]� ]X� GHQ� EDVHQUHLFKHQ� 0LVFKXQJHQ� ]HLJHQ� GLH� S�7ROXROVXOIRQVlXUH�UHLFKHUHQ

0LVFKXQJHQ� QXU� HLQHQ� E]Z�� ]ZHL� EUHLWH� 6FKPHO]HQGRWKHUPH�� GLH� ]ZLVFKHQ� GHU
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6FKPHO]WHPSHUDWXU�GHV� UHLQHQ�'0$1� XQG� GHP�PLWWOHUHQ�(QGRWKHUP�GHU�'0$1�UHLFKHUHQ

0LVFKXQJHQ� OLHJHQ�� 'DV� (QGRWKHUP� GHU� VW|FKLRPHWULVFKHQ� 0LVFKXQJ� ZLUG� LQ� GHQ� 76+�

UHLFKHQ�0LVFKXQJHQ�QLFKW�JHIXQGHQ��GLH�8UVDFKH�KLHUI�U�LVW�QRFK�XQNODU�

'LH� 7KHUPRJUDPPH� ELQlUHU� 0LVFKXQJHQ� DXV� '0$1� XQG� VXOIRQLHUWHP� 3RO\VW\URO� 366+

�6XOIRQLHUXQJVJUDG����PRO���VLQG�LQ�$EE�������ZLHGHUJHJHEHQ�

1HEHQ� GHP� 0LVFKXQJVYHUKlOWQLV� '0$1�366+� ������ PRO�PRO�� GHXWHW� GDV� $XIWUHWHQ� YRQ

OHGLJOLFK� HLQHU� *ODV�EHUJDQJVWHPSHUDWXU� EHL� GHQ� YHUVFKLHGHQHQ� 0LVFKXQJHQ� DXI� GDV

9RUOLHJHQ� KRPRJHQHU� ,RQRPHUEOHQGV� KLQ�� :lKUHQG� I�U� GLH� EDVHQUHLFKHQ� 0LVFKXQJHQ

*ODV�EHUJDQJVWHPSHUDWXUHQ� HUPLWWHOW� ZHUGHQ�� GLH� GHXWOLFK� XQWHUKDOE� GHU

*ODV�EHUJDQJVWHPSHUDWXU� GHV� 366+V� E]Z�� GHV� VW|FKLRPHWULVFKHQ� ,RQRPHUEOHQGV

'0$1+
�

�366
�� OLHJHQ�� ILQGHW� PDQ� I�U� GLH� UHVWOLFKHQ� 0LVFKXQJVYHUKlOWQLVVH� DXIJUXQG� GHV

KRKHQ� $QWHLOV� DQ� 366+� 7J�V�� GLH� GHQHQ� GHV� UHLQHQ�366+� HQWVSUHFKHQ�� 'LHV� NDQQ� GDUDXI

]XU�FNJHI�KUW� ZHUGHQ�� GD�� LP� )DOOH� GHU� EDVHQUHLFKHQ� 0LVFKXQJHQ� GDV� QLFKW� SURWRQLHUWH

$EE������� 7KHUPRJUDPPH� ELQlUHU� 0LVFKXQJ� YRQ� ����
%LV�GLPHWK\ODPLQR�QDSKWKDOLQ� �'0$1�� XQG� S�
7ROXROVXOIRQVlXUH��76+��PLW�HLQHU�+HL]UDWH�YRQ����.�PLQ
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'0$1�DOV�NRPSDWLEOHU�:HLFKPDFKHU� LP� ,RQRPHUEOHQG�IXQJLHUW�XQG�GDUDXV�GLH�$EVHQNXQJ

GHU�*ODV�EHUJDQJVWHPSHUDWXU�LQ�$EKlQJLJNHLW�YRP�$QWHLO�DQ�'0$1�UHVXOWLHUW�

����� '6&�8QWHUVXFKXQJ� GHU� ,RQRPHUEOHQGV� V�K��3'0$1�76+� XQG� V�K��

3'0$1�366+

,P� 1DFKIROJHQGHQ� VROOHQ� GLH� ,RQRPHUEOHQGV� DXV� GHU� %DVHQNRPSRQHQWH� YRP� ����

ELV�GLPHWK\ODPLQR�QDSKWKDOLQKDOWLJHQ� 3RO\PHU� V�3'0$1� E]Z�� K�3'0$1� XQG� GHU

QLHGHUPROHNXODUHQ� 6lXUH� 76+� VRZLH� VXOIRQLHUWHP� 3RO\VW\URO� 366+� �6XOIRQLHUXQJVJUDG

��PRO���KLQVLFKWOLFK�LKUHU�WKHUPLVFKHQ�(LJHQVFKDIWHQ�XQWHUVXFKW�ZHUGHQ�

,Q� $EE�� �����D��E�� VLQG� GLH� 7KHUPRJUDPPH� GHU� ,RQRPHUEOHQGV� V�3'0$1�76+� XQG� K�

3'0$1�76+�XQG�GHU�UHLQHQ�%OHQGNRPSRQHQWHQ�ZLHGHUJHJHEHQ�

'D� GHU� *ODV�EHUJDQJ� LQ� GHU� '6&�.XUYH� EHL� HLQHU� +HL]UDWH� YRQ� ��.�PLQ� EUHLW� LVW� XQG� GLH

*ODV�EHUJDQJVWHPSHUDWXU� QLFKW� DXVUHLFKHQG� EHREDFKWHW� ZHUGHQ� NDQQ�� ZLUG� GLH�0HVVXQJ� LQ

GLHVHP�)DOO�PLW�HLQHU�+HL]UDWH�YRQ���.�PLQ�GXUFKJHI�KUW�

$EE�������� 7KHUPRJUDPPH� ELQlUHU� 0LVFKXQJHQ� YRQ� ����
%LV�GLPHWK\ODPLQR�QDSKWKDOLQ� �'0$1�� XQG� VXOIRQLHUWHP
3RO\VW\URO��366+��PLW�HLQHU�+HL]UDWH�YRQ���.�PLQ
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(LQ� lKQOLFKHV� WKHUPLVFKHV�9HUKDOWHQ� ]ZLVFKHQ� GHQ� ,RQRPHUEOHQGV� V�3'0$1�76+� XQG� K�

3'0$1�76+�ZLUG�EHREDFKWHW��'LH�*ODV�EHUJDQJVWHPSHUDWXU�IlOOW�PLW�]XQHKPHQGHP�$QWHLO

DQ�QLHGHUPROHNXODUHU�6lXUH�DE��9RQ�GHQ�EDVHQUHLFKHQ�0LVFKXQJHQ�ELV�]XP�VW|FKLRPHWULVFKHQ

$QVDW]�ILQGHW�PDQ�NHLQH�QHQQHQVZHUWH�$EQDKPH�GHU�*ODV�EHUJDQJVWHPSHUDWXU��,P�*HJHQVDW]

GD]X�VLQNW�GLH�*ODV�EHUJDQJVWHPSHUDWXU�GHU�VlXUHUHLFKHQ�0LVFKXQJHQ�VWDUN�DE��'LH�$EQDKPH

GHU� *ODV�EHUJDQJVWHPSHUDWXU� LQ� $EKlQJLJNHLW� YRP� 76+�6lXUHDQWHLO� LQ� GHQ� VlXUHUHLFKHQ

0LVFKXQJHQ�VWLPPW�PLW�GHU�%HREDFKWXQJ�GHV� ,RQRPHUEOHQGV�'0$1�366+� �$EE��������PLW

hEHUVFKX�� DQ� GHU� %DVH� '0$1� �EHUHLQ� XQG� NDQQ� HEHQIDOOV� DXI� GDV� :HLFKPDFKHQ� GHV

3RO\PHUV�GXUFK�GLH�QLHGHUPROHNXODUH�.RPSRQHQWH�]XU�FNJHI�KUW�ZHUGHQ��)�U� HLQHQ�JUR�HQ

hEHUVFKX��DQ�76+��%DVH�76+�������PRO�PRO��ILQGHW�PDQ�HLQHQ�SKDVHQVHSDULHUWHQ�%OHQG�DXV

HLQHU� DPRUSKHQ� V�K��3'0$1+
�

76
�

�3KDVH� �7J� LP� WLHIHQ� 7HPSHUDWXUEHUHLFK�� XQG� HLQHU

NULVWDOOLQHQ� 76+�3KDVH� �6FKPHO]HQGRWKHUP��� 'LH� 9HUVFKLHEXQJ� GHV� *ODV�EHUJDQJV� GHU

DPRUSKHQ�3KDVH�LQ�5LFKWXQJ� WLHIHU�7HPSHUDWXU� LP�9HUJOHLFK�]XP�VW|FKLRPHWULVFKHQ�$QVDW]

�7J�V�3'0$1+
�

76
�� ���&�� 7J�K�3'0$1+

�

76
�� ����&��� LVW� DXI� GHQ� :HLFKPDFKHU�

(IIHNW� GHU� QLHGHUPROHNXODUHQ� 6lXUH� 76+� ]XU�FN]XI�KUHQ�� $XIJUXQG� GHV� (LQIOXVVHV� GHU

DPRUSKHQ� 3KDVH� LVW� GHU� 6FKPHO]SXQNW� GHU� 76+�3KDVH� LP� 9HUJOHLFK� ]X� UHLQHU� 76+

�7P�76+� ����&�� DXI� ���&� I�U� V�3'0$1�76+� XQG� DXI� ���&� I�U� K�3'0$1�76+

DEJHVXQNHQ�

,P� *HJHQVDW]� ]X� GHQ� %OHQGV� V�K��3'0$1�76+� ���� �PRO�PRO�� ]HLJW� GHU� ,RQRPHUEOHQG

'0$1�366+� PLW� GHP� JUR�HQ� hEHUVFKX�� DQ� 0RQRPHU� �'0$1�366+������PRO�PRO�

OHGLJOLFK� HLQHQ� 6FKPHO]SHDN� YRP� '0$1�� =XU� hEHUSU�IXQJ�� RE� HLQH

*ODV�EHUJDQJVWHPSHUDWXU�LP�WLHIHQ�7HPSHUDWXUEHUHLFK�YRUKDQGHQ�LVW��ZLUG�HLQH�ZHLWHUH�'6&�

0HVVXQJ�YRQ�'0$1�366+�������PRO�PRO�ELV�]X�HLQHU�0H�WHPSHUDWXU�¤����&�GXUFKJHI�KUW�

(V�ZLUG�NHLQ�*ODV�EHUJDQJ�EHL�GLHVHU�WLHIHQ�7HPSHUDWXU�JHIXQGHQ�
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$EE������� 7KHUPRJUDPPH� GHU� ELQlUHQ� ,RQRPHUEOHQGV� YRQ� D��V�
3'0$1�76+� XQG� E��� K�3'0$1�76+� PLW� HLQHU� +HL]UDWH
YRQ���.�PLQ
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�$EE�������D��E�� ]HLJW� GLH� '6&�0H�NXUYH� GHU� ,RQRPHUEOHQGV� V�3'0$1�366+�� K�

3'0$1�366+� VRZLH� GHU� %OHQGNRPSRQHQWHQ�� ,P� 8QWHUVFKLHG� ]X� GHQ� REHQ� GLVNXWLHUWHQ

,RQRPHUEOHQGV� EHVWHKW� KLHUEHL� GHU� ,RQRPHUEOHQG� DXV� ]ZHL� SRO\PHUHQ� .RPSRQHQWHQ�� =XU

%HREDFKWXQJ� HLQHV� GHXWOLFKHQ� hEHUJDQJV� ZLUG� HLQH� +HL]UDWH� YRQ� ��.�PLQ� LQ� GHU� '6&�

0HVVXQJ�YHUZHQGHW�

)�U� GLH� ,RQRPHUEOHQGV� V�3'0$1�366+� �$EE������D�� XQG�K�3'0$1�366+� �$EE������E�

OLHJHQ� GLH�*ODV�EHUJDQJVWHPSHUDWXUHQ� ]ZLVFKHQ� GHQHQ� GHU� EHLGHQ� %OHQGNRPSRQHQWHQ�� 'DV

$XIWUHWHQ�OHGLJOLFK�HLQHV�*ODV�EHUJDQJV�HUJLEW�HLQHQ�+LQZHLV�DXI�PROHNXODUH�'LVSHUVLWlW��GLHV

LVW�DXFK�LP�(LQNODQJ�PLW�GHP�,5�VSNHWURVNRSLVFK�HUPLWWHOWHQ�TXDQWLWDWLYHQ�3URWRQHQ�EHUWUDJ

�YJO��$EE�������
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$EE������� 7KHUPRJUDPPH� GHU� ELQlUHQ� ,RQRPHUEOHQGV� YRQ� D��V�
3'0$1�366+� XQG� E��� K�3'0$1�366+� PLW� HLQHU
+HL]UDWH�YRQ���.�PLQ
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)�U� GLH� 3RO\PHU�3RO\PHU�%OHQGV� V�3'0$1�366+� XQG� K�3'0$1�366+� ODVVHQ� VLFK� GLH

H[SHULPHQWHOO� HUPLWWHOWHQ� *ODV�EHUJDQJVWHPSHUDWXUHQ� XQWHU� $QZHQGXQJ� GHU� )R[�*OHLFKXQJ

�*OJ������ WKHRUHWLVFK� EHUHFKQHQ�� GLH� ]XU� $EVFKlW]XQJ� GHU� *ODV�EHUJDQJVWHPSHUDWXUHQ� YRQ

VWDWLVWLVFKHQ�&RSRO\PHUHQ�GLHQW�

2

2

1

11
Tg
W

Tg
W

Tg
� 

��.RPSRQHQWH�GHU�WHLO*HZLFKWVDQ��:

��.RPSRQHQWH�GHU�WHLO*HZLFKWVDQ��:

��.RPSRQHQWH�GHU�WXUQJVWHPSHUD*ODV�EHUJD��7J

��.RPSRQHQWH�GHU�WXUQJVWHPSHUD*ODV�EHUJD��7J

&RSRO\PHUV�GHV�WXUQJVWHPSHUD*ODV�EHUJD��7J

�

�

�

�

�*OJ������

'LH� DXV� H[SHULPHQWHOO� HUPLWWHOWHQ� XQG� DXV� GHU� )R[�*OHLFKXQJ� EHUHFKQHWHQ

*ODV�EHUJDQJVWHPSHUDWXUHQ�VLQG�LQ�7DE������]XVDPPHQJHID�W�XQG�LQ�$EE�������DOV�)XQNWLRQ

GHV�*HZLFKWVDQWHLOV�VRZRKO�I�U�V�3'0$1�366+�DOV�DXFK�I�U�K�3'0$1�366+�DXIJHWUDJHQ�

7DE������� hEHUVLFKW��EHU�GLH�=XVDPPHQVHW]XQJ�GHV� ,RQRPHUEOHQGV�XQG�GLH�DQKDQG�GHU
)R[�*OHLFKXQJ� �*OJ������� EHUHFKQHWH�*ODV�EHUJDQJVWHPSHUDWXU� 7J��)R[�� VRZLH
GLH�DXV�GHU�'6&�0HVVXQJ� HUKDOWHQH�*ODV�EHUJDQJVWHPSHUDWXU�7J��'6&�� D��I�U
,RQRPHUEOHQG�V�3'0$1�366+�XQG�E���I�U�,RQRPHUEOHQG�K�3'0$1�366+

=XVDPPHQVHW]XQJ�GHV�,RQRPHUEOHQGV
V�3'0$1�366+

*ODV�EHUJDQJVWHPSHUDWXU�7J
��&�

V�3'0$1�366+
�PRO�PRO�

V�3'0$1
�*HZ���

366+

�*HZ���

7J
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��)R[�
��&�

7J�
H[SHU�

�'6&�

��&�
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��� �� �� ��� ���

��� �� �� ��� ���
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=XVDPPHQVHW]XQJ�GHV�,RQRPHUEOHQGV *ODV�EHUJDQJVWHPSHUDWXU�7J
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��� � ��� � ���

E�����D� ILQGHW� PDQ� HLQH� JXWH� hEHUHLQVWLPPXQJ� GHU� H[SHULPHQWHOOHQ� :HUWH� PLW� GHQ

LVFKHQ� :HUWHQ� I�U� GHQ� ,RQRPHUEOHQG� V�3'0$1�366+�� 'LHV� PX�� MHGRFK� LQ� GHU
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+LQVLFKW� HLQJHVFKUlQNW� ZHUGHQ�� GD�� GLH� *ODV�EHUJDQJVWHPSHUDWXUHQ� EHLGHU

%OHQGNRPSRQHQWHQ� QXU� HLQH�'LIIHUHQ]� YRQ� ��.� ]HLJHQ�� VR� GD�� HLQH�$EVFKlW]XQJ� QDFK� GHU

*O������HQWVSUHFKHQG�IHKOHUKDIW�LVW�

,Q� $EE������E� ILQGHW� PDQ�� GD�� I�U� GHQ� ,RQRPHUEOHQG� K�3'0$1�366+� GLH� DXV� '6&�

0HVVXQJHQ� JHZRQQHQHQ� *ODV�EHUJDQJVWHPSHUDWXUHQ� REHUKDOE� YRQ� GHQ� DXV� GHU� )R[�

*OHLFKXQJ� EHUHFKQHWHQ� *ODV�EHUJDQJVWHPSHUDWXUHQ� OLHJHQ�� 'DV� $XIWUHWHQ� GHU� $EZHLFKXQJ

Ol�W�VLFK�LP�)ROJHQGHQ�HUNOlUHQ�

'D� EHL� GHU� +HUOHLWXQJ� GHU� )R[�*OHLFKXQJ� QXU� (QWURSLHQlQGHUXQJHQ� DP� *ODVSXQNW

EHU�FNVLFKWLJW� ZHUGHQ�� LP� )DOOH� GHU� ,RQRPHUEOHQGV� MHGRFK� VWDUNH� LQWHUPROHNXODUH

:HFKVHOZLUNXQJHQ� XQG� GDPLW� YHUEXQGHQ� (QWKDOSLHlQGHUXQJHQ� YRUOLHJHQ�� N|QQHQ� GHQQRFK

$EZHLFKXQJHQ�YRP�WKHRUHWLVFKHQ�]XP�H[SHULPHQWHOO�EHVWLPPWHQ�:HUW�DXIWUHWHQ�

$EE������� 'LH�$EKlQJLJNHLW� GHU� DXV�)R[�*OHLFKXQJ� EHUHFKQHWHQ� XQG� DXV
GHQ� '6&�0HVVXQJHQ� HUPLWWHOWHQ� *ODV�EHUJDQJVWHPSHUDWXUHQ
YRQ� GHP� $QWHLO� GHV� VXOIRQLHUWHQ� 3RO\VW\UROV� I�U� GLH
,RQRPHUEOHQGV�V�3'0$1�366+�D��XQG�K�3'0$1�366+�E��

� �� �� �� �� ���

���

���

���

���

7J
�)R[�

7J
�'6&�

K�3'0$1�366+

V�3'0$1�366+

7
J
��
&

366+��*HZ���

7J
�)R[�

7J
�'6&�

D�

E�
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����,PSHGDQ]VSHNWURVNRSLVFKH�8QWHUVXFKXQJ

'LH� ,RQHQOHLWIlKLJNHLW� GHU� ,RQRPHUEOHQGV� LVW� YRQ� ZLFKWLJHU� %HGHXWXQJ� KLQVLFKWOLFK� LKUHU

$QZHQGXQJ�DOV�0HPEUDQPDWHULDOLHQ�LQ�%UHQQVWRII]HOOHQ�

=XP� 9HUVWlQGQLV� XQG� ]XU� $QDO\VH� GHU� ,PSHGDQ]VSHNWUHQ� VROO� ]XQlFKVW� GHU� JUXQGOHJHQGH

HOHNWURFKHPLVFKH� 3UR]H��� GLH� VRJHQDQQWH� (OHNWURGHQLPSHGDQ]� EHWUDFKWHW� ZHUGHQ�� 'LH� R�� J�

,RQHQOHLWIlKLJNHLW� NDQQ� GDQQ� GXUFK�8PUHFKQXQJ� GHV� DXV� GHQ� ,PSHGDQ]VSHNWUHQ� HUPLWWHOWHQ

:LGHUVWDQGHV�HUKDOWHQ�ZHUGHQ�

,P� 5DKPHQ� GLHVHU� $UEHLW� ZLUG� GLH� ,RQHQOHLWIlKLJNHLW� GHU� 0RQRPHUPLVFKXQJHQ� XQG

,RQRPHUEOHQGV� LQ� $EKlQJLJNHLW� YRQ� GHU� 7HPSHUDWXU� PLWWHOV� ,PSHGDQ]VSHNWURVNRSLH

XQWHUVXFKW�� 'HVZHLWHUHQ� ZLUG� GHU� =XVDPPHQKDQJ� ]ZLVFKHQ� GHQ

,RQHQOHLWIlKLJNHLWVHLJHQVFKDIWHQ� XQG� GHP� WKHUPLVFKHQ� 9HUKDOWHQ�� GHU� $NWLYLHUXQJVHQHUJLH

VRZLH� GHU� .RQ]HQWUDWLRQ� GHU� .RPSRQHQWHQ� XQWHUVXFKW� XQG� GLVNXWLHUW�� 'XUFK� GLHVH

8QWHUVXFKXQJ� ZLUG� YHUVXFKW�� /HLWIlKLJNHLWVSKlQRPHQH� GHU� DXI� GHU� 3URWRQHQVFKZDPP�

9HUELQGXQJ�EDVLHUHQGHQ�0HPEUDQHQ�]X�YHUVWHKHQ�

������(LQI�KUXQJ�GHV�HOHNWURFKHPLVFKHQ�3UR]HVVHV�>�����@

(LQH� HOHNWURFKHPLVFKH� =HOOH� EHVWHKW� LP� HLQIDFKVWHQ� )DOO� DXV� HLQHP� (OHNWURO\WHQ� XQG� ]ZHL

(OHNWURGHQ�� ,Q� $EE�� ����� LVW� GDV� :HFKVHOVWURP�(UVDW]VFKDOWELOG� HLQHU� +DOE]HOOH

ZLHGHUJHJHEHQ��$Q�GLHVHU�(OHNWURGH�ILQGHW�HLQH�GLIIXVLRQVEHVWLPPWH�(OHNWURGHQUHDNWLRQ�VWDWW�

'LHVHV� (UVDW]VFKDOWELOG� HLQHU� ZHFKVHOVWURPGXUFKIORVVHQHQ� (OHNWURGH�� DXFK� 5DQGOHV�3ORW

JHQDQQW�� EHVWHKW� DXV� HLQHU� 6HULHQVFKDOWXQJ� YRQ� HLQHP� 'XUFKWULWWVZLGHUVWDQG� 5'� XQG� GHU

:DUEXUJ¤,PSHGDQ]�=:��ZREHL�OHW]WHUH�ZLHGHUXP�HLQH�6HULHQVFKDOWXQJ�DXV�GHP�:LGHUVWDQG�5

XQG�GHU�.DSD]LWlW�&�LVW��V��)ROJHDEVFKQLWW��� ,Q�GHU�5HDOLWlW�VLQG�LP�(UVDW]VFKDOWELOG�QRFK�GLH

'RSSHOVFKLFKWNDSD]LWlW�&'�VRZLH�GHU�(OHNWURO\WZLGHUVWDQG�5(�]X�EHU�FNVLFKWLJHQ�
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'HU�'XUFKWULWWVZLGHUVWDQG�5'�XQG�GLH�:DUEXUJ�,PSHGDQ]�=:�ODVVHQ�VLFK�ZLH�IROJW�HUNOlUHQ�

'HU�'XUFKWULWWVZLGHUVWDQG�5'�

%HL�hEHUWUHWHQ�GHU�JHODGHQHQ�7HLOFKHQ�YRQ�HLQHU�3KDVH� LQ�GLH� DQGHUH� �(OHNWURO\W�(OHNWURGH�

PX��HLQH�3RWHQWLDOGLIIHUHQ]��EHUZXQGHQ�ZHUGHQ��'HU�GDGXUFK� HQWVWHKHQGH�:LGHUVWDQG�ZLUG

DOV�'XUFKWULWWVZLGHUVWDQG�5'�EH]HLFKQHW�>��@�

'LH�:DUEXUJ�,PSHGDQ]�=:�

%HL� HLQHU� )DUDGD\UHDNWLRQ�� ZLH� ]XP� %HLVSLHO� HLQHP� 5HGR[YRUJDQJ�� HQWVWHKHQ� GXUFK� GDV

$QOHJHQ� HLQHU� :HFKVHOVSDQQXQJ� DQ� GHU� (OHNWURGH� .RQ]HQWUDWLRQVVFKZLQJXQJHQ�� ,P� )DOOH

HLQHU� GLIIXVLRQVEHVWLPPWHQ� 5HDNWLRQ� SIODQ]HQ� VLFK� GLHVH� 6FKZLQJXQJHQ� LQ� )RUP� HLQHU

JHGlPSIWHQ� :HOOH� LQ� GDV� (OHNWURO\WLQQHUH� IRUW�� :HJHQ� GHU� HQGOLFKHQ

'LIIXVLRQVVFKLFKW(OHNWURGH (OHNWURO\WLQQHUHV

'RSSHOVFKLFKW

5' 5

5(

&

&'

=:

5'��(OHNWURGHQGXUFKWULWWVZLGHUVWDQG��IUHTXHQ]XQDEKlQJLJ�

=:��:DUEXUJ�,PSHGDQ]��IUHTXHQ]DEKlQJLJ���
Ci

RZW
Z

1
� 

5��:LGHUVWDQG��IUHTXHQ]DEKlQJ�
&��.DSD]LWlW��IUHTXHQ]DEKlQJLJ�

&'��'RSSHOVFKLFKWNDSD]LWlW��IUHTXHQ]DEKlQJLJ�
5(��(OHNWURO\ZLGHUVWDQG��IUHTXHQ]XQDEKlQJLJ�

$EE������� :HFKVHOVWURP�(UVDW]VFKDOWELOG� HLQHU� +DOE]HOOH� PLW
'XUFKWULWWVZLGHUVWDQG��5'��� :DUEXUJ�,PSHGDQ]��=:��� (OHNWURO\W�
ZLGHUVWDQG��5(��XQG�'RSSHOVFKLFKWNDSD]LWlW�&'�
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'LIIXVLRQVJHVFKZLQGLJNHLW� ZHUGHQ� GLH� .RQ]HQWUDWLRQVlQGHUXQJHQ� GHP� �EHU� GLH� (OHNWURGH

IOLH�HQGHQ� :HFKVHOVWURP� ]HLWOLFK� QDFKHLOHQ�� G�K�� VLH� ZHLVHQ� HLQH� 3KDVHQYHUVFKLHEXQJ� DXI�

1DFK� PDWKHPDWLVFKHU� %HKDQGOXQJ� GHU� %XWOHU�9ROPHU�*OHLFKXQJ�� GLH� I�U� GLH

GLIIXVLRQVNRQWUROOLHUWH� 5HDNWLRQ� JLOW�� WULWW� ]XP�'XUFKWULWWVZLGHUVWDQG� 5'� DOV� DGGLWLYHV� *OLHG

GHU� .RQ]HQWUDWLRQVZLGHUVWDQG� KLQ]X�� GHU� GHU� 7UDQVSRUWKHPPXQJ� GXUFK� GLH� JHVDPWH

'LIIXVLRQVVFKLFKW�HQWVSULFKW��'HU�.RQ]HQWUDWLRQVZLGHUVWDQG�LVW�HLQ�NRPSOH[HU�:LGHUVWDQG�XQG

ZLUG�DOV�:DUEXUJ�,PSHGDQ]�=:�EH]HLFKQHW�

'LH� :DUEXUJ�,PSHGDQ]� NDQQ� DOOJHPHLQ� DOV� 6HULHQVFKDOWXQJ� HLQHV� IUHTXHQ]DEKlQJLJHQ

:LGHUVWDQGHV�5�XQG�HLQHV�NDSD]LWLYHQ�:LGHUVWDQGHV���Z&�PLW�HEHQIDOOV� IUHTXHQ]DEKlQJLJHU

.DSD]LWlW�&��Z��DXIJHID�W�ZHUGHQ��$EE��������

%HL�NRPSOH[HU�'DUVWHOOXQJ�JLOW�I�U�GHQ�*HVDPWZLGHUVWDQG�GLHVHU�6HULHQVFKDOWXQJ�

Ci
RZW

Z

1
� �*OJ������

,P� 5DKPHQ� GHU� ,PSHGDQ]PHVVXQJHQ� LQ� GHU� YRUOLHJHQGHQ� $UEHLW� ILQGHW� NHLQH� FKHPLVFKH

5HDNWLRQ�LP�(OHNWURO\W�VWDWW��GDKHU�LVW�OHGLJOLFK�HLQH�GXUFKWULWWVEHVWLPPWH�5HDNWLRQ�YRUKDQGHQ�

,Q�GLHVHP�)DOO�YHUHLQIDFKW�VLFK�GDV�(UVDW]VFKDOWELOG�GHU�(OHNWURGH�JHJHQ�EHU�$EE�������GXUFK

GHQ� :HJIDOO� GHU� VWRIIWUDQVSRUWEHVWLPPWHQ� :DUEXUJ�,PSHGDQ]�� 3DUDOOHO� ]XU

'RSSHOVFKLFKWNDSD]LWlW� &'� EHILQGHW� VLFK� QXQPHKU� OHGLJOLFK� GHU� IUHTXHQ]XQDEKlQJLJH

'XUFKWULWWVZLGHUVWDQG� 5'� �$EE������D��� :LUG� GHU� :HFKVHOVWURPZLGHUVWDQG� GLHVHU

3DUDOOHOVFKDOWXQJ�DOV�=3�EH]HLFKQHW��VR�JLOW�I�U�GLH�(OHNWURGHQLPSHGDQ]�=

PE ZRZ � �*OJ������

%HL� NRPSOH[HU� 6FKUHLEZHLVH� JLOW� I�U� 3DUDOOHOVFKDOWXQJ� YRQ� :LGHUVWDQG� XQG� .DSD]LWlW� GHU

=XVDPPHQKDQJ

D
DP

Ci
RZ

Z� 

11 �*OJ������

1DFK�8PIRUPHQ�HUJLEW�VLFK�GHU�5HDOWHLO�5H�XQG�GHU�,PDJLQlUWHLO�_,P_�ZLH�IROJW�

CR

R
RRe

DD

D
E 2221 Z�

� 

�*OJ������

5 &

$EE�������� (UVDW]VFKDOWELOG�GHU�:DUEXUJ�,PSHGDQ]
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222

2

1 CR

CRmI
DD

DD

Z

Z

�
 

�*OJ������

,QVEHVRQGHUH�HUKlOW�PDQ�DXV�GLHVHQ�*OHLFKXQJHQ�5H�XQG�_,P_�I�U

Z�¤����5H� �5(���5' �������������������������_,P_� ��

Z�¤�f��5H� �5( ���������������������������������_,P_� ��

Z� ���5'&' ��5H� �5(���5'�� ������������_,P_� �5'��

'LH�$XIWUDJXQJ� GHV� %HWUDJV� GHV� ,PDJLQlUWHLOV� JHJHQ� GHQ�5HDOWHLO� LQ�$EKlQJLJNHLW� YRQ� GHU

.UHLVIUHTXHQ]� Z� OLHIHUW� GDPLW� HLQHQ� +DOENUHLV� XP� 5H�  � 5(� �� 5'��� �$EE������E��� GHU� DOV

³2UWVNXUYH�GHU�(OHNWURGHQLPSHGDQ]¦�RGHU�1\TXLVW�'LDJUDPP�EH]HLFKQHW�ZLUG�

,P�1\TXLVW�'LDJUDPP�LVW�GLH�0H�IUHTXHQ]�QXU�LPSOL]LW�HQWKDOWHQ��(LQHQ�EHVVHUHQ�hEHUEOLFN

�EHU�GDV�)UHTXHQ]YHUKDOWHQ�GHV�HOHNWURFKHPLVFKHQ�6\VWHPV�JLEW�GDKHU�GHU�VRJHQDQQWH�%RGH�

3ORW��GHU�%HWUDJ��_=_�GHU�*HVDPWLPSHGDQ]�XQG�GHU�3KDVHQZLQNHO�D�ZHUGHQ�JHPHLQVDP�JHJHQ

OJZ�DXIJHWUDJHQ�

$EE������� D��(UVDW]VFKDOWELOG� E��2UWVNXUYH� GHU� (OHNWURGHQLPSHGDQ]� EHL
GXUFKWULWWVEHVWLPPWHU� 5HDNWLRQ�� )�U� HLQH� ZLOON�UOLFK
KHUDXVJHJULIIHQH�)UHTXHQ]�Z�LVW�=�DOV�9HNWRU�LQ�GHU�*DX�VFKHQ
(EHQH�HLQJHWUDJHQ��D�LVW�GHU�3KDVHQZLQNHO�

5(

5'

&'

D�

E�
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'HU�%HLWUDJ�HLQHU�NRPSOH[HQ�=DKO�= D�LE�ZLUG�DOV� 22 ba � EHUHFKQHW��_=_�HUJLEW�VLFK�GDPLW

DXV�GHQ�*OHLFKXQJHQ�����XQG������D�IROJW�DXV�WDQD �_,P_�5H���XQG�D DUFWDQ�_,P_�5H��

'LH�$EELOGXQJ� ����D�E� ]HLJW� GDV�(UVDW]VFKDOWELOG� �$EE�� ����D�� XQG� GHQ� ]XJHK|ULJHQ�%RGH�

3ORW� �$EE������E��� )�U� HLQHQ� IUHTXHQ]XQDEKlQJLJHQ� 2KPVFKHQ� :LGHUVWDQG� ZlUH� GLH

$XIWUDJXQJ�YRQ�OJ_=_�JHJHQ�OJZ�HLQH�KRUL]RQWDOH�*HUDGH��GHU�3KDVHQZLQNHO�ZlUH�JOHLFK�QXOO

I�U�DOOH�)UHTXHQ]HQ��'LHVHV�9HUKDOWHQ�ILQGHW�PDQ�LQ�$EELOGXQJ�����E�I�U�NOHLQH�)UHTXHQ]HQ�

'HU� $FKVHQDEVFKQLWW� I�U� OJZ �� �Z ��� NDQQ� DOVR� LQ� JXWHU� 1lKUXQJ� PLW� OJ�5'� �� 5(�

JOHLFKJHVHW]W�ZHUGHQ��)�U�KRKH�)UHTXHQ]HQ�H[WUDSROLHUW�PDQ�DXI�OJ5(�

(LQH�ZHLWHUJHKHQGH�$QDO\VH�HUJLEW�

GHU�0LWWHOWHLO� GHU� OJ_=_�OJZ�$XIWUDJXQJ� IROJW� HLQHU�*HUDGH� GHU� 6WHLJXQJ� ¤��� GLH� I�U� OJZ�¤��

DXI�OJ��&'�H[WUDSROLHUW�ZHUGHQ�NDQQ�

0DQ�NDQQ�DXV�GHP�]XP�PD[LPDOHQ�3KDVHQZLQNHO�DPD[�JHK|UHQGHQ�Z�:HUW�HLQHQ�$XVGUXFN

LQ�&'��5(��XQG�5'�JHZLQQHQ�

$EE������� D��(UVDW]VFKDOWELOG� E��%RGH�3ORW� I�U� GDV� GHU� $EE������
]XJUXQGHOLHJHQGH�6\VWHP

5(

5'

&'

D�

E�
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$XV�GHP�%RGH�3ORW��$EE������E��HUKlOW�PDQ�GDPLW�SULQ]LSLHOO�GLH�JOHLFKHQ�,QIRUPDWLRQHQ�ZLH

DXV�GHP�1\TXLVW�'LDJUDPP��$EE������E��

,Q�GHU�YRUOLHJHQGHQ�$UEHLW�LVW�GHU�]X�PHVVHQGH�:LGHUVWDQG��5��GHU�0RQRPHUPLVFKXQJHQ�XQG

GHU� ,RQRPHUEOHQGV� GHU� REHQ� JHQDQQWH� (OHNWURO\WZLGHUVWDQG� 5(� �G�K��5 5(��� GHU� DXV� GHP

%RGH�'LDJUDPP� LQ� GHU� ,PSHGDQ]NXUYH� �$EE������E�� EHL� HLQHP� 3KDVHQZLQNHO� YRQ�D �� LP

KRKHQ�)UHTXHQ]EHUHLFK�DEJHOHVHQ�ZHUGHQ�NDQQ�

0LW�GHP�DXV�GHP�%RGH�'LDJUDPP��$EE������E��HUKDOWHQHQ�(OHNWURO\WZLGHUVWDQG�5(�Ol�W�VLFK

GLH�/HLWIlKLJNHLW�DQKDQG�IROJHQGHU�)RUPHO�XPUHFKQHQ�

�������������������
s
l

RR E U  ���������*OJ���������������������

V:LGHUVWDQG�GHV�4XHUIOlFKH���V

V:LGHUVWDQG�GHV�/lQJH���O

�:LGHUVWDQG�FKHU��6SH]LILV�

:LGHUVWDQG���5

U

������������������
s
l

5

�
  

U
V

1
����������*OJ�������������������� HLW/HLWIlKLJN��V

O�XQG�V�N|QQHQ�I�U�GLH�IO�VVLJHQ�(OHNWURO\WH�E]Z��(OHNWURO\WVFKPHO]HQ�GXUFK�.DOLEULHUXQJ�PLW

���1� .&O� >���@� XQG� I�U� GHQ� )HVWHOHNWURO\WHQ� GXUFK� $EPHVVXQJ� GHU� (OHNWURO\WPHPEUDQ�

'LPHQVLRQ�EHVWLPPW�ZHUGHQ��V��DXFK�.DSLWHO����

������,PSHGDQ]PHVVXQJHQ

'LH�8QWHUVXFKXQJ�GHU�(OHNWURGHQLPSHGDQ]�NDQQ�PLWWHOV�,PSHGDQ]VSHNWURVNRSLH�HUIROJHQ�

,P� 5DKPHQ� GLHVHU� $UEHLW� ZHUGHQ� GLH� ,PSHGDQ]PHVVXQJHQ� LQ� $EKlQJLJNHLW� YRQ� GHU

7HPSHUDWXU� GXUFKJHI�KUW�� (LQH� DXVI�KUOLFKH� %HVFKUHLEXQJ� GHU� $SSDUDWXU� LVW� LQ� .DSLWHO� �

�([SHULPHQWHOOHU�7HLO��ZLHGHUJHJHEHQ��8P� HLQHQ� JOHLFKPl�LJHQ�:lUPHDXVWDXVFK� ]ZLVFKHQ

GHP� +HL]V\VWHP� XQG� GHU� 0H�]HOOH� LQVEHVRQGHUH� GHP� 0HPEUDQPDWHULDO� ]X� JHZlKUOHLVWHQ�

ZLUG�PLW�HLQHU�$XIKHL]UDWH�E]Z��$EN�KOXQJVUDWH�YRQ��.�PLQ�JHPHVVHQ�

,Q� GHU� YRUOLHJHQGHQ� $UEHLW� ZLUG� ]XQlFKVW� GLH� ,PSHGDQ]� ELQlUHU� 0RQRPHUPLVFKXQJHQ� YRQ

,PLGD]RO�76+�� %HQ]LPLGD]RO�76+� XQG� '0$1�76+� �.DS����������� XQWHUVXFKW�� ZREHL� HLQ

9HUJOHLFK� PLW� GHQ� OLWHUDWXUEHNDQQWHQ� 0LVFKXQJHQ� ,PLGD]RO�6XOIDQLOVlXUH� E]Z�

%HQ]LPLGD]RO�+�32�� EHVSURFKHQ� ZLUG�� $QVFKOLH�HQG� ZHUGHQ� GLH

,PSHGDQ]XQWHUVXFKXQJVHUJHEQLVVH�DQ�ELQlUHQ� ,RQRPHUEOHQGV�DXV�HLQHU�SRO\PHUHQ�XQG�HLQHU

QLHGHUPROHNXODUHQ�.RPSRQHQWH��ZLH�]�%��'0$1�366+��V�3'0$1�76+��K�3'0$1�76+

�.DS����������� GDUJHVWHOOW� XQG� GLVNXWLHUW�� 'XUFK� 6XEVWLWXWLRQ� GHU� QLHGHUPROHNXODUHQ� 6lXUH
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76+� PLW� VXOIRQLHUWHP� 3RO\VW\URO� �366+�� ��PRO�� 6XOIRQLHUXQJVJUDG�� ZHUGHQ� GLH

/HLWIlKLJNHLWVPHVVXQJHQ� DQ� ,RQRPHUEOHQGV� DXV� ]ZHL� SRO\PHUHQ� .RPSRQHQWHQ� ZLH� ]�%�� V�

3'0$1�366+� XQG�K�3'0$1�366+� �.DS����������� GXUFKJHI�KUW�� 'D� NHLQH� /HLWIlKLJNHLW

EHL�HLQHU�PH�EDUHQ�7HPSHUDWXU�I�U�GLH�3RO\PHU�3RO\PHU�%OHQGV�JHIXQGHQ�ZXUGH��HUIROJW�GLH

/HLWIlKLJNHLWVXQWHUVXFKXQJ�GXUFK�(UK|KXQJ�GHU�3URWRQHQNRQ]HQWUDWLRQ�GHU�%OHQGV��'LHV�NDQQ

DXI� GHU� HLQHQ� 6HLWH� GXUFK� =XJDEH� YRQ� QLHGHUPROHNXODUHU� 6lXUH�76+� LQ� 3RO\PHU�3RO\PHU�

%OHQGV�XQG�VRPLW�]XU�8QWHUVXFKXQJ�YRQ�WHUQlUHQ�,RQRPHUEOHQGV�3'0$1�366+�76+��.DS�

��������� HU]LHOW�ZHUGHQ�� DXI� GHU� DQGHUHQ�6HLWH� GXUFK�(UK|KXQJ� GHV� 6XOIRQLHUXQJVJUDGHV� GHV

VXOIRQLHUWHQ� 3RO\VW\UROV� LQ� ELQlUHQ� %OHQGV� V�3'0$1�366+� �366+�

6XOIRQLHUXQJVJUDG!��PRO����.DS�����������

,Q� GHU� IROJHQGHQ� 'LVNXVVLRQ� EH]LHKHQ� VLFK� GLH� HUZlKQWHQ� EDVHQUHLFKHQ� E]Z�� VlXUHUHLFKHQ

0LVFKXQJHQ��,RQRPHUEOHQGV��DXI�GHQ�PRODUHQ�hEHUVFKX��

��������,PSHGDQ]XQWHUVXFKXQJ�GHU�0RQRPHUPLVFKXQJHQ

,Q�GLHVHP�$EVFKQLWW�ZHUGHQ�GLH�,PSHGDQ]XQWHUVXFKXQJVHUJHEQLVVH�GHU�0RQRPHUPLVFKXQJHQ

,PLGD]RO�76+�� %HQ]LPLGD]RO�76+� XQG� '0$1�76+� EHVSURFKHQ�� 'LH� 0LVFKXQJHQ

,PLGD]RO�76+� XQG� %HQ]LPLGD]RO�76+� GLHQHQ� DOV� HLQH� ³9HUNQ�SIXQJ¦� ]XP� 9HUJOHLFK� GHU

OLWHUDWXUEHNDQQWHQ�PLW�GHP�LP�5DKPHQ�GLHVHU�$UEHLW�XQWHUVXFKWHQ�6\VWHP�'0$1�76+��'LH

0LVFKXQJ� '0$1�76+�� DOV� HLQ� QLHGHUPROHNXODUHV� 0RGHOOV\VWHP�� ZLUG� DQVFKOLH�HQG

GLVNXWLHUW�

,PSHGDQ]XQWHUVXFKXQJ�YRQ�,PLGD]RO�76+�XQG�%HQ]LPLGD]RO�76+

'LH� ,PSHGDQ]XQWHUVXFKXQJ� GHU� 0RQRPHUPLVFKXQJ� ,PLGD]RO�6XOIDQLOVlXUH� XQG

%HQ]LPLGD]RO�+�32�� VLQG� LQ� GHU� /LWHUDWXU� EHVFKULHEHQ� >���� ��@�� (V� LVW� VLQQYROO�� GLH� LQ� GHU

YRUOLHJHQGHQ� $UEHLW� XQWHUVXFKWH� 0RGHOOPRQRPHUPLVFKXQJ� '0$1�76+� PLW� GHQ

OLWHUDWXUEHNDQQWHQ�6\VWHPHQ�KLQVLFKWOLFK�GHU�/HLWIlKLJNHLW�]X�YHUJOHLFKHQ��=X�GLHVHP�=ZHFN

ZLUG� GLH� /HLWIlKLJNHLW� DQ� GHQ�0RQRPHUPLVFKXQJHQ� ,PLGD]RO�76+�E]Z��%HQ]LPLGD]RO�76+

XQWHUVXFKW��ZHOFKH�LQ�$QOHKQXQJ�DQ�GLH�/LWHUDWXU�>��@�KHUJHVWHOOW�ZHUGHQ�

,Q�$EE�� ����� VLQG� GLH� /HLWIlKLJNHLWVNXUYHQ� GHU� GUHL� ELQlUHQ�0LVFKXQJHQ� DXV� YHUVFKLHGHQHQ

%DVHQ� �MHZHLOV� ,PLGD]RO�� %HQ]LPLGD]RO�� '0$1�� XQG� JOHLFKHU� 6lXUH� �76+�� LP

JHVFKPRO]HQHQ� =XVWDQG� LQ�$EKlQJLJNHLW� YRQ� GHU� 7HPSHUDWXU� ]XVDPPHQJHVWHOOW�� ZREHL� GDV

,PSHGDQ]PH�HUJHEQLV� YRQ� ,PLGD]RO�6XOIDQLOVlXUH� XQG� %HQ]LPLGD]RO�+�32�� VRZLH� UHLQHP
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,PLGD]RO� E]Z�� %HQ]LPLGD]RO� DXV� GHU� /LWHUDWXU� >�����@� HQWQRPPHQ� ZXUGH�� 'D� GLH� LQ� GHU

/LWHUDWXU�XQWHUVXFKWHQ�0LVFKXQJHQ��,PLGD]RO�6XOIDQLOVlXUH��%HQ]LPLGD]RO�+�32��� LP�6lXUH�

%DVH�9HUKlOWQLV�YRQ������PRO�PRO�DQJHJHEHQ�ZXUGHQ��NDQQ�KLHUEHL�HLQ�9HUJOHLFK�OHGLJOLFK�I�U

GDV� 0LVFKXQJVYHUKlOWQLV� ����PRO�PRO� HUIROJHQ�� 'LH� 8QWHUVXFKXQJVHUJHEQLVVH� DQ� GHQ

0RGHOOPLVFKXQJHQ�'0$1�76+�ZHUGHQ�LP�)ROJHDEVFKQLWW�DXVI�KUOLFK�HUOlXWHUW�

(LQH� YHUJOHLFKEDUH� /HLWIlKLJNHLW� LVW� I�U� 0LVFKXQJHQ� ,PLGD]RO�76+� XQG

,PLGD]RO�6XOIDQLOVlXUH� E]Z�� %HQ]LPLGD]RO�76+� XQG� %HQ]LPLGD]RO�+�32�� ]X� EHREDFKWHQ�

'LHV�]HLJW��GD��GLH�6lXUHVWlUNH�GLH�/HLWIlKLJNHLW�QLFKW�JUR��EHHLQIOX�W��VRQGHUQ�GLHVH�QXU�YRP

%DVHQW\S��G�K��YRQ�GHU�6WlUNH�GHU�%DVH��DEKlQJLJ�LVW��)HUQHU�NDQQ�GLH�,PLGD]RO�0LVFKXQJ�HLQH

KRKH�/HLWIlKLJNHLW� HUUHLFKHQ��GLH� I�U�GLH�%HQ]LPLGD]RO�0LVFKXQJ�HUVW� EHL� KRKHU�7HPSHUDWXU

JHJHEHQ� LVW�� $XIJUXQG� GHU� =HUVHW]XQJ� YRQ� ,PLGD]RO� NDQQ� GLH� /HLWIlKLJNHLWVPHVVXQJ� GHU

,PLGD]RO�0LVFKXQJ�QLFKW�EHL�K|KHUHU�7HPSHUDWXU�GXUFKJHI�KUW�ZHUGHQ�

$EE�������� $EKlQJLJNHLW� GHU� /HLWIlKLJNHLW� YRQ� GHU� 7HPSHUDWXU� GHU
0RQRPHUPLVFKXQJHQ� YRQ� ,PLGD]RO�76+�z� �� %HQ]LPLGD]RO�76+
���'0$1�76+�V��,PLGD]RO�6XOIDQLOVlXUH�{��%HQ]LPLGD]RO�+�32�

���LP�0LVFKXQJVYHUKlOWQLV������PRO�PRO�VRZLH�YRQ�UHLQHP�,PLGD]RO
���XQG�UHLQHP�%HQ]LPLGD]RO�:�
'LH� /HLWIlKLJNHLWVNXUYHQ� YRQ� ,PLGD]RO�6XOIDQLOVlXUH� {�

%HQ]LPLGD]RO�+�32�� ��� UHLQHP� ,PLGD]RO� �� � XQG� UHLQHP
%HQ]LPLGD]RO�:�VLQG�GHU�/LWHUDWXU�>������@�HQWQRPPHQ�
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,P�7HPSHUDWXUEHUHLFK�YRQ�����&�����&�LVW�GLH�/HLWIlKLJNHLW�GHU�0LVFKXQJ�'0$1�76+�FD�

]HKQIDFK� QLHGULJHU� DOV� GLH� YRQ� %HQ]LPLGD]RO�76+�� XQG� KXQGHUWIDFK� QLHGULJHU� DOV� GLH� YRQ

,PLGD]RO�76+��ZHQQ�GHU�9HUODXI�YRQ�,PLGD]RO�76+�]X�K|KHUHU�7HPSHUDWXU�H[WUDSROLHUW�ZLUG�

'LHV� NDQQ� DXI� HLQH� KRKH� (LJHQOHLWIlKLJNHLW� YRQ� ,PLGD]RO� XQG� %HQ]LPLGD]RO� ]XU�FNJHI�KUW

ZHUGHQ�� UHLQHV� ,PLGD]RO� XQG�%HQ]LPLGD]RO� EHVLW]HQ� DFLGH�:DVVHUVWRIIH� LQ� GHU�9HUELQGXQJ�

ZlKUHQG� GDV� UHLQH� '0$1� NHLQH� DFLGHQ� :DVVHUVWRIIH� EHVLW]W� XQG� GDPLW� NHLQH� PH�EDUH

(LJHQOHLWIlKLJNHLW�DXIZHLVW�

,PSHGDQ]XQWHUVXFKXQJ�YRQ�'0$1�76+

$EE�� ������� ]HLJW� GLH� /HLWIlKLJNHLWVXQWHUVXFKXQJ� HLQHU� ELQlUHQ�'0$1�76+�0LVFKXQJ�PLW

9HUKlOWQLV�YRQ������PRO�PRO��VRZLH�GDV�GD]XJHK|ULJH�7KHUPRJUDPP��'LH�'6&�.XUYH�ZXUGH

HQWVSUHFKHQG�GHP� ,PSHGDQ]�0H�SUR]H��PLW� HLQHU�+HL]�� �.�KOJHVFKZLQGLJNHLW� YRQ� �.�PLQ

JHPHVVHQ��XP�EHLGH�.XUYH�YHUJOHLFKHQ�]X�N|QQHQ�

0DQ� ILQGHW� HLQH�.RUUHODWLRQ� ]ZLVFKHQ� GHU�+\VWHUHVH� GHU� LRQLVFKHQ� /HLWIlKLJNHLWVNXUYH� XQG

GHP�+HL]�� XQG�.�KO]\NOXV� GHU� WKHUPLVFKHQ�8QWHUVXFKXQJ��'HU� EHREDFKWHWH�$QVWLHJ� LQ� GHU

/HLWIlKLJNHLW�XP�GUHL�=HKQHUSRWHQ]HQ�JHKW�PLW�GHP�$XIVFKPHO]HQ�GHV�'0$1+
�

�76
��6DO]HV

$EE��������� � /HLWIlKLJNHLWVNXUYH� XQG� 7KHUPRJUDPP� GHU� ELQlUHQ� 0LVFKXQJ
'0$1�76+�������PRO�PRO�
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EHL� ����&� HLQKHU�� ,P� .�KO]\NOXV� ILQGHW� PDQ� ]XQlFKVW� HLQH� JHULQJH� $EQDKPH� GHU

/HLWIlKLJNHLW�ELV�]X�HLQHU�7HPSHUDWXU�YRQ�����&��'DUDQ�DQVFKOLH�HQG�ZLUG�HLQH�(UQLHGULJXQJ

GHU� LRQLVFKHQ� /HLWIlKLJNHLW� XP� PHKUHUH� =HKQHUSRWHQ]HQ� LQ� HLQHP� 7HPSHUDWXULQWHUYDO� YRQ

��.�EHREDFKWHW��HLQKHUJHKHQG�PLW�GHU�HLQVHW]HQGHQ�5HNULVWDOOLVDWLRQ��75HNULVW� �����&��

(LQ� 9HUJOHLFK� GHU� /HLWIlKLJNHLWVNXUYHQ� ZHLWHUHU� EDVHQUHLFKHU� 0LVFKXQJHQ� E]Z�

VW|FKLRPHWUVLFKHU� 0LVFKXQJ� PLW� GHUHQ� 7KHUPRJUDPPHQ� OLHIHUW� HLQ� lKQOLFKHV� %LOG

�$EE����������

,P�*HJHQVDW]�]X�GHQ�HEHQ� HUZlKQWHQ��EHREDFKWHW�PDQ� I�U�HLQH�ELQlUH�0LVFKXQJ�PLW�HLQHP

JUR�HQ�hEHUVFKX��DQ�76+��ZLH�]XP�%HLVSLHO�I�U�'0$1�76+� ������PRO�PRO���ZHOFKHV�QXU

��PRO�� '0$1+
�

�76
��6DO]� HQWKlOW�� NHLQ� +\VWHUHVHYHUKDOWHQ� �$EE����������� ,Q� GHU

/HLWIlKLJNHLWVNXUYH� NDQQ� HLQ� ³.QLFNSXQNW¦� EHL� HLQHU� 7HPSHUDWXU� YRQ� FD�� ���&� EHREDFKWHW

$EE�������� /HLWIlKLJNHLWVNXUYH� XQG� 7KHUPRJUDPP� GHU� ELQlUHQ� 0LVFKXQJ�'0$1�76+

LP� 9HUKlOWQLV� D�� �����PRO�PRO��� E������PRO�PRO��� F������ �PRO�PRO��� G�����
�PRO�PRO�
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ZHUGHQ�� 9RU� GHP� .QLFNSXQNW� �7����&�� LVW� GLH� bQGHUXQJ� GHU� /HLWIlKLJNHLW� PLW� GHU

7HPSHUDWXU� LP�9HUJOHLFK� ]X�GHU�QDFK�GHP�.QLFNSXQNW� �7!���&�� JU|�HU�� ,P�9HUJOHLFK� GHU

'6&�.XUYH� PLW� GHP� /HLWIlKLJNHLWVYHUODXI� ILQGHW� PDQ�� GD�� GHU� VFKQHOOHUH� $QVWLHJ� GHU

/HLWIlKLJNHLW� GHP� 6FKPHO]YRUJDQJ� ����&�7����&�� 7P ���&�� HQWVSULFKW�� 'LHV� LVW� DXI� GHQ

]XQHKPHQGHQ�JHVFKPRO]HQHQ�$QWHLO�DQ�76+�XQG�GLH�VWHLJHQGH�7HPSHUDWXU�]XU�FN]XI�KUHQ�

1DFK� GHP� 6FKPHO]HQ� �7!���&�� NRPPW� GHU� $QVWLHJ� GHU� /HLWIlKLJNHLW� OHGLJOLFK� GXUFK� GLH

VWHLJHQGH�7HPSHUDWXU�]XVWDQGH�

bKQOLFK�ZLH�EHLP�0LVFKXQJVYHUKlOWQLV�'0$1�76+�������PRO�PRO��ILQGHW�PDQ�I�U�GLH�76+�

UHLFKH� 0LVFKXQJHQ�� ZLH� ]�%�� '0$1�76+� ������PRO�PRO��� HEHQIDOOV� HLQHQ� GLUHNWHQ

=XVDPPHQKDQJ� ]ZLVFKHQ� GHU� /HLWIlKLJNHLWVlQGHUXQJ� XQG� GHU� 3KDVHQXPZDQGOXQJ

�$EE����������

$EE���������� /HLWIlKLJNHLWVNXUYH�XQG�7KHUPRJUDPP�GHU�ELQlUHQ�0LVFKXQJ
'0$1�76+�������PRO�PRO���'LH�SXQNWLHUWH�/LQLH�YHUZHLVW�DXI
GLH�7HPSHUDWXU�GHV�.QLFNSXQNWV�

��
��

��
�

V
7
� :

��

F
P

��

.

7HPSHUDWXU��&

�

���&

���&

H
Q
G
R

G
4
�G
7

H
[
R

�
��� ��� ��



.DSLWHO � 02120(50,6&+81*(1 81' ,2120(5%/(1'6

��

8P�GHQ�(LQIOX��GHU�3KDVHQXPZDQGOXQJ�DXI�GLH�/HLWIlKLJNHLW�]X�HOLPLQLHUHQ��VLQG�KLHUEHL�GLH

/HLWIlKLJNHLWVNXUYHQ� LQ� $EKlQJLJNHLW� YRQ� GHU� 7HPSHUDWXU� I�U� GLH� ELQlUH� 0LVFKXQJ

'0$1�76+� LQ� XQWHUVFKLHGOLFKHQ� PRODUHQ� 9HUKlOWQLVVHQ� LP� JHVFKPRO]HQHQ� =XVWDQG

�+HL]]\NOHQ��LQ�$EE�������GDUJHVWHOOW��'D�GDV�UHLQH�'0$1�NHLQH�DFLGHQ�:DVVHUVWRIIH�EHVLW]W�

ZHLVW�HV�NHLQH�(LJHQOHLWIlKLJNHLW�DXI�

,Q� $EE������� ILQGHW� PDQ�� GD�� GLH� /HLWIlKLJNHLW� I�U� GLH� EDVHQUHLFKHQ� 0LVFKXQJHQ� XQG� GHQ

VW|FKLRPHWULVFKHQ� $QVDW]� HUVW� EHL� KRKHU� 7HPSHUDWXU� �7�'0$1!76+� PRO�PRO��!����&�

7�'0$1 76+� PRO�PRO��!����&��EHREDFKWHW�ZHUGHQ�NDQQ��ZlKUHQG�GLH� VlXUHUHLFKHQ�0LVFKXQJHQ

EHUHLWV� LP� QLHGULJHQ� 7HPSHUDWXUEHUHLFK� ����&�����&�� OHLWHQ�� $XIJUXQG� GHU� =HUVHW]XQJ� GHU

%DVHQNRPSRQHQWH� '0$1� EHL� FD�� ����&� XQG� GHU� 6lXUHNRPSRQHQWH� 76+� REHUKDOE� YRQ

����&������ N|QQHQ� GLH� /HLWIlKLJNHLWVPHVVXQJHQ� GHU� HQWVSUHFKHQGHQ� 0LVFKXQJHQ� QLFKW

REHUKDOE�YRQ�R��J��7HPSHUDWXU�GXUFKJHI�KUW�ZHUGHQ�

$EE���������� /HLWIlKLJNHLWVNXUYH� XQG� 7KHUPRJUDPP� GHU� ELQlUHQ� 0LVFKXQJ
'0$1�76+� ������PRO�PRO��� 'LH� SXQNWLHUWH� /LQLH� YHUZHLVW� DXI
GLH�7HPSHUDWXU�GHV�.QLFNSXQNWV�
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$EE�������]HLJW��GD��GLH�/HLWIlKLJNHLW�PLW�]XQHKPHQGHU�7HPSHUDWXU�DQVWHLJW�XQG�HLQH�OLQHDUH

$EKlQJLJNHLW�GHU�/HLWIlKLJNHLW��V7��YRQ�GHP�UH]LSURNHQ�:HUW�GHU�7HPSHUDWXU����7��YRUOLHJW�

'HU�OLQHDULVLHUWH�=XVDPPHQKDQJ�NDQQ�GXUFK�HLQH�$UUKHQLXV�%H]LHKXQJ��*O�������EHVFKULHEHQ

ZHUGHQ�

)
kT
Ea

exp(AT � V
*OJ�����

,Q� $QOHKQXQJ� DQ� /LWHUDWXU� >���� ���@� ZLUG� GLH� $NWLYLHUXQJVHQHUJLH� DXV� GHU� 6WHLJXQJ� GHU

OLQHDUHQ� /HLWIlKLJNHLWVNXUYH� XQWHU� $QZHQGXQJ� GHU� $UUKHQLXV�*OHLFKXQJ� HUPLWWHOW�� 'LH� DXV

GHQ� 6WHLJXQJHQ� GLHVHU� *HUDGHQ� HUPLWWHOWHQ� $NWLYLHUXQJVHQHUJLHQ� VLQG� LQ� 7DE�� ���

]XVDPPHQJHID�W� XQG� JHJHQ� GLH� %DVHQNRQ]HQWUDWLRQ� LQ� *HZLFKWVSUR]HQW� LQ� $EE�� ����

DXIJHWUDJHQ�

'D�NHLQ�KLQUHLFKHQG�EUHLWHU�JHPHLQVDPHU�7HPSHUDWXUEHUHLFK�I�U�GLH�EDVHQUHLFKHQ��7!����&�

XQG� GLH� VlXUHUHLFKHQ� ����&�����&�� 0LVFKXQJHQ� YRUKDQGHQ� LVW�� LVW� HV� QLFKW� P|JOLFK�� GLH

$EE������� $EKlQJLJNHLW� GHU� /HLWIlKLJNHLW� YRQ� GHU� 7HPSHUDWXU� I�U
YHUVFKLHGHQH� ELQlUH� 0LVFKXQJHQ� YRQ� ����
%LV�GLPHWK\ODPLQR�QDSKWKDOLQ� �'0$1�� XQG� S�
7ROXROVXOIRQVlXUH� �76+�� LP� JHVFKPRO]HQHQ� =XVWDQG
�+HL]]\NOXV�
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/HLWIlKLJNHLWVZHUWH�GHU�EDVHQUHLFKHQ�XQG�GHU�VlXUHUHLFKHQ�0LVFKXQJHQ�EHL�HLQHU�7HPSHUDWXU

]X� YHUJOHLFKHQ�� 'DKHU� ZLUG� GLH� 8QWHUVXFKXQJ� GHU� $EKlQJLJNHLW� GHU� /HLWIlKLJNHLW� YRQ� GHU

.RQ]HQWUDWLRQ� I�U� GLH� EDVHQUHLFKHQ� XQG� GLH� VlXUHUHLFKHQ�0LVFKXQJHQ� EHL� XQWHUVFKLHGOLFKHU

7HPSHUDWXU� GXUFKJHI�KUW�� ZLH� ]�%�� EHL� ����&� I�U� GLH� EDVHQUHLFKHQ� XQG� EHL� ����&� I�U� GLH

VlXUHUHLFKHQ� 0LVFKXQJHQ�� 'LHVH� /HLWIlKLJNHLWVZHUWH� VLQG� HEHQIDOOV� LQ� 7DE�����

]XVDPPHQJHID�W� XQG� JHJHQ� GLH� %DVHQNRQ]HQWUDWLRQ� LQ� *HZLFKWVSUR]HQW� LQ� $EE�� ����

DXIJHWUDJHQ�

7DE������� hEHUVLFKW� �EHU� GLH� =XVDPPHQVHW]XQJ�� GLH� /HLWIlKLJNHLW� V� EHL� ����&� I�U� GLH
VlXUHUHLFKHQ� XQG� EHL� ����&� I�U� GLH� EDVHQUHLFKHQ� 0LVFKXQJHQ� E]Z�� GLH
VW|FKLRPHWULVFKH�0LVFKXQJ�VRZLH�GLH�DXV�GHQ�/HLWIlKLJNHLWVNXUYHQ�HUPLWWHOWHQ
$NWLYLHUXQJVHQHUJLHQ�(D�I�U�GLH�0RQRPHUPLVFKXQJHQ�'0$1�76+

'0$1�76+
�PRO�PRO�

'0$1�
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0ROPDVVH
0RO]DKO0ROPDVVH
0RO]DKO

0ROPDVVH
0RO]DKO
�*HZ��'0$1

�

 

ZREHL� GLH� 0ROPDVVH�'0$1� ������� J�PRO� XQG� GLH� 0ROPDVVH�76+� ������
J�PRO�EHWUlJW�
����$QKDQG� GHU�$UUKHQLXV�*OHLFKXQJ� �*OJ�������ZLUG� GLH�$NWLYLHUXQJVHQHUJLH
�(D��DEJHOHLWHW�
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,
Aln

Tlg
1

3232
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���'D�NHLQ�0H�ZHUW�I�U�GHQ�VW|FKLRPHWULVFKHQ�$QVDW]�EHL�����&�YRUOLHJW��ZLUG

GLHVHU�GXUFK�([WUDSRODWLRQ�HUKDOWHQ�
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,Q�$EE�������ILQGHW�PDQ��GD��I�U�GLH�$NWLYLHUXQJVHQHUJLH�LP�%HUHLFK�'0$1������*HZ���

HLQ� 3ODWHDX� �(Da���H9�� DXIWULWW�� DQVFKOLH�HQG� VWHLJW� VLH� PLW� ]XQHKPHQGHP� $QWHLO� DQ� %DVH

ODQJVDP� DQ�� REHUKDOE� HLQHU�'0$1�.RQ]HQWUDWLRQ� YRQ� FD�� ���� �*HZ���� ZLUG� ZLHGHU� HLQ

3ODWHDX��(Da���H9��HUUHLFKW��(LQH�OLQHDUH�$EQDKPH�GHU�/HLWIlKLJNHLW�PLW�GHP�'0$1�*HKDOW

LP�VlXUHUHLFKHQ�%HUHLFK�XQG�HLQ�3ODWHDX�LP�EDVHQUHLFKHQ�%HUHLFK�LVW�]X�EHREDFKWHQ�

,Q� GHU� /LWHUDWXU� ]HLJW� GLH� /HLWIlKLJNHLWVXQWHUVXFKXQJ� YRQ� 3RO\�YLQ\ODONRKRO�� �39$�� XQG

3RO\�HWK\OHQR[LG�� �3(2�� %OHQGV� XQWHUVFKLHGOLFKHU� =XVDPPHQVHW]XQJ�� GD�� GLH

$NWLYLHUXQJVHQHUJLHQ�EHL�HLQHU�3(2�.RQ]HQWUDWLRQ�REHUKDOE�YRQ������PRO���QLFKW�PHKU�YRQ

GHU� .RQ]HQWUDWLRQ� DEKlQJLJ� VLQG�� 'HU� *UXQG� LVW� GDV� 9RUKDQGHQVHLQ� HLQHV� YROOVWlQGLJHQ

3HUNRODWLRQVZHJV�DXV�3(2�LQ�GHQ�%OHQGV��ZREHL�GLH�/HLWIlKLJNHLWVlQGHUXQJ�DXI�GLH�bQGHUXQJ

GHU�/DGXQJVWUlJHUNRQ]HQWUDWLRQ�]XU�FN]XI�KUHQ�LVW�>���@�

%HL� GHU� /HLWIlKLJNHLWVXQWHUVXFKXQJ� GHU� DXV� HLQHU� SRO\PHUHQ� %DVH� XQG� HLQHU

QLHGHUPROHNXODUHQ� 6lXUH� EHVWHKHQGHQ� ,RQRPHUEOHQGV� >�����������@� ZLH� ]�%�

$EE�������� 'LH� DXV� GHQ� /HLWIlKLJNHLWVNXUYHQ� �$EE�������� �EHU� GLH� $UUKHQLXV�
*OHLFKXQJ��*OJ�������HUPLWWHOWHQ�$NWLYLHUXQJVHQHUJLHQ�(D��H9����XQG

GLH�/HLWIlKLJNHLW�V�EHL�����&�I�U�GLH�VlXUHUHLFKHQ�0LVFKXQJHQ���XQG
EHL� ����&� I�U� GLH� EDVHQUHLFKHQ� 0LVFKXQJHQ� E]Z�� GLH
VW|FKLRPHWULVFKH�0LVFKXQJ�z�LQ�$EKlQJLJNHLW�YRP�$QWHLO�DQ�'0$1

LQ� *HZLFKWVSUR]HQW� �*HZ���� I�U� GLH� 0RQRPHUPLVFKXQJ
'0$1�76+��'LH�SXQNWLHUWH�/LQLH�YHUZHLVW�DXI�GLH�VW|FKLRPHWULVFKH
0LVFKXQJ�'0$1+
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3RO\�HWK\OHQLPLQ�� XQG�+�62�� �RGHU�+�32��� >��������@�ZXUGH� JHIXQGHQ�� GD�� GHU�PD[LPDOH

3URWRQLHUXQJVJUDG� DXIJUXQG� GHU� VWDUNHQ�:HFKVHOZLUNXQJ� ]ZLVFKHQ� QHEHQHLQDQGHUVWHKHQGHQ

JHODGHQHQ� VWLFNVWRIIKDOWLJHQ� *UXSSHQ� OHGLJOLFK� FD�� ���� HUUHLFKHQ� NDQQ�� XQWHUKDOE� GLHVHU

PD[LPDOHQ� 3URWRQLHUXQJ� GHU� 3URWRQHQWUDQVSRUW� ]ZLVFKHQ� SURWRQLHUWHU� XQG� XQSURWRQLHUWHU

$PLQJUXSSH�VWDWWILQGHW��XQG�QDFK�hEHUVFKUHLWHQ�GHU�PD[LPDOHQ�3URWRQLHUXQJ�PHKU�XQG�PHKU

6lXUH� XQG� LKUH� $QLRQHQVSH]LHV� DQ� GLHVHP� 3UR]H�� EHWHLOLJW� VLQG� XQG� GLH� 3URWRQHQ� HQWODQJ

HLQHP�DXV�GHU�6lXUH�XQG�LKUHQ�$QLRQHQ�DXVJHELOGHWHQ�3HUNRODWLRQVZHJ�WUDQVSRUWLHUW�ZHUGHQ�

,Q�$QDORJLH�]X�GLHVHQ�(UNOlUXQJHQ�NDQQ�GDV�3ODWHDX�LQ�GHU�$NWLYLHUXQJVHQHUJLH�EHL�(Da���H9

LQ� $EE������� LP� VlXUHUHLFKHQ� %HUHLFK� �'0$1������ *HZ���� HEHQIDOOV� DOV� HLQ

9RUKDQGHQVHLQ� HLQHV� DXV� 76+� �76+� DOV� /DGXQJVWUlJHU�� EHVWHKHQGHQ� YROOVWlQGLJHQ

3HUNRODWLRQVZHJV� HUNOlUW� ZHUGHQ�� G�K�� GLH� ]XP� /DGXQJVWUDQVSRUW� EHQ|WLJWH

$NWLYLHUXQJVHQHUJLH�ZLUG�EHLP�$XIWUHWHQ�HLQHV�3HUNRODWLRQVZHJV�QLFKW�YRQ�GHU�.RQ]HQWUDWLRQ

EHHLQIOX�W�� 'LH� $EQDKPH� GHU� /HLWIlKLJNHLW� LP� HQWVSUHFKHQGHQ� %HUHLFK� LVW� DXI� HLQH

DEQHKPHQGH�/DGXQJVWUlJHUNRQ]HQWUDWLRQ�]XU�FN]XI�KUHQ�

'HU�$QVWLHJ�GHU�$NWLYLHUXQJVHQHUJLH�LP�.RQ]HQWUDWLRQVEHUHLFK�����'0$1������*HZ���

XQG�GLH�HQWVSUHFKHQGH�$EQDKPH�GHU�/HLWIlKLJNHLW�LQ�GHP�%HUHLFK�N|QQWH�YRQ�YLHOHQ�)DNWRUHQ

DEKlQJHQ��ZLH�]�%��GHU�%HWHLOLJXQJ�GHU�%DVHQNRPSRQHQWH�'0$1�DP�,RQHQWUDQVSRUW��ZHOFKH

DOV�/DGXQJVWUlJHU�HLQH�K|KHUH�$NWLYLHUXQJVHQHUJLH�DOV�76+�EHVLW]W��,Q�GLHVHP�)DOO�N|QQWH�GHU

3HUNRODWLRQVSIDG�DXV�SURWRQLHUWHP�'0$1�XQG�6XOIRQVlXUHDQLRQHQ���62�

���EHVWHKHQ�

(LQ� 3ODWHDX� EHL� (Da���H9� LQ� KRKHU� %DVHQNRQ]HQWUDWLRQ� �'0$1!�����*HZ���� NDQQ

HEHQIDOOV� DXI� GLH� $XVELOGXQJ� HLQHV� 3HUNRODWLRQVZHJV� ]XU�FNJHI�KUW� ZHUGHQ�� ZREHL� GLH

%DVHQNRPSRQHQWH�'0$1� DOV� /DGXQJVWUlJHU� IXQJLHUW�� 'HU� 3URWRQHQWUDQVSRUW� N|QQWH� GXUFK

SURWRQLHUWHV�XQG�XQSURWRQLHUWHV�'0$1�DEJHODXIHQ�VHLQ�

'LH�8QDEKlQJLJNHLW�GHU�/HLWIlKLJNHLW�YRQ�GHU�.RQ]HQWUDWLRQ�LQ�EDVHQUHLFKHQ�0LVFKXQJHQ�LVW

LQ� GHU� /LWHUDWXU� I�U� GLH� 0LVFKXQJ� %HQ]LPLGD]RO�+�32�� HEHQIDOOV� EHREDFKWHW� ZRUGHQ�� 'HU

*UXQG� GDI�U� LVW� GLH� .RPSHQVDWLRQ� GHU� $EQDKPH� GHU� 9LVNRVLWlW� XQG� GHU

/DGXQJVWUlJHUNRQ]HQWUDWLRQ�>��@�

$QKDQG�GLHVHU�/LWHUDWXU�Ol�W�VLFK�KLHUEHL�GDV�3ODWHDX�I�U�GLH�0LVFKXQJ�'0$1�76+�ZLH�IROJW

HUNOlUHQ��'LH�/DGXQJVWUlJHUNRQ]HQWUDWLRQ�QLPPW�PLW�DEQHKPHQGHP�6lXUHDQWHLO�DE�XQG�I�KUW

HLQHUVHLWV�]XP�$EIDOO�GHU�/HLWIlKLJNHLW��DQGHUHUVHLWV�]XU�(UQLHGULJXQJ�GHU�9LVNRVLWlW��ZRUDXV

GLH� =XQDKPH� GHU� /HLWIlKLJNHLW� UHVXOWLHUW�� 'DV� EHREDFKWHWH� 3ODWHDX� HQWVWHKW� DXV� HLQHU

.RPSHQVDWLRQ�GHU�EHLGHQ�(IIHNWH�
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������� ,PSHGDQ]XQWHUVXFKXQJ� GHU� ELQlUHQ� ,RQRPHUEOHQGV� DXV� HLQHU� SRO\PHUHQ� XQG

HLQHU�QLHGHUPROHNXODUHQ�.RPSRQHQWH

,P� 0RQRPHUPRGHOOV\VWHP� '0$1�76+� �.DS����������� LVW� GLH� 6lXUH�� E]Z�

%DVHQNRPSRQHQWH�� G�K�� GLH�&DUULHUJUXSSH��PRELO�� ,Q� GLHVHP�$EVFKQLWW�ZHUGHQ� GLH� 6\VWHPH

PLW� LPPRELOLVLHUWHQ� &DUULHUJUXSSHQ�� GLH� ELQlUHQ� ,RQRPHUEOHQGV�� XQWHUVXFKW�� GLH� GXUFK

6XEVWLWXWLRQ� HLQHU� QLHGHUPROHNXODUHQ� .RPSRQHQWH� PLW� HLQHU� 3RO\PHUNRPSRQHQWH� DXV

'0$1�76+� JHGDQNOLFK� GDUJHVWHOOW� ZHUGHQ� N|QQHQ�� +LHUEHL� LVW� GLH� 6lXUH�� E]Z�� %DVHQ�

&DUULHUHLQKHLW� DQ� GHU� 3RO\PHUNHWWH� IL[LHUW�� =X� GLHVHQ� 6\VWHPHQ� ]lKOHQ� '0$1�366+�� V�

3'0$1�76+�XQG�K�3'0$1�76+�

,PSHGDQ]XQWHUVXFKXQJ�YRQ�'0$1�366+

'LH� 8QWHUVXFKXQJHQ� ]XU� LRQLVFKHQ� /HLWIlKLJNHLW� DQ� GHQ� YHUVFKLHGHQHQ� ,RQRPHUEOHQGV� LQ

$EKlQJLJNHLW� YRQ� GHU� 7HPSHUDWXU� HUJHEHQ�� GD�� HUVW� EHLP� hEHUVFKUHLWHQ� GHU

3KDVHQXPZDQGOXQJVWHPSHUDWXU� �*ODV�EHUJDQJVWHPSHUDWXU�� 6FKPHO]WHPSHUDWXU� �I�U

'0$1�366+������� PRO�PRO��� HLQ� QHQQHQVZHUWHU� $QVWLHJ� LQ� GHU� /HLWIlKLJNHLW� EHREDFKWHW

ZHUGHQ�NDQQ��,P�)DOOH�GHU�EDVHQUHLFKHQ�0LVFKXQJHQ�OLHJW�GLHVH�7HPSHUDWXU������.�REHUKDOE

GHU� I�U� GLH� 0LVFKXQJ� DXV� GHQ� WKHUPLVFKHQ� 8QWHUVXFKXQJHQ� HUPLWWHOWHQ

*ODV�EHUJDQJVWHPSHUDWXU� E]Z�� 6FKPHO]WHPSHUDWXU�� )�U� GLH�'0$1�366+�0LVFKXQJHQ�PLW

HLQHP�hEHUVFKX��DQ�6XOIRQVlXUHJUXSSHQ�EHWUlJW�GLHVH�7HPSHUDWXUGLIIHUHQ]������.�

$EE������� JLEW� GLH� /HLWIlKLJNHLWVNXUYHQ� GHV� ,RQRPHUEOHQGV�'0$1�366+� LQ� $EKlQJLJNHLW

YRQ� GHU� 7HPSHUDWXU� LP� +HL]]\NOXV� ZLHGHU�� =XP�hEHUEOLFN� VLQG� GLH� DXV� GHQ� '6&�.XUYHQ

HUPLWWHOWHQ� *ODV�EHUJDQJVWHPSHUDWXUHQ� DQJHJHEHQ�� )�U� GLH� 366+�UHLFKHQ� 0LVFKXQJHQ

EHWUlJW�GLH�7J�]ZLVFKHQ�����&�����&��ZHOFKH�GHU�7J�YRQ�366+��7J ����&��HQWVSULFKW�
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0DQ�ILQGHW��GD��GLH�/HLWIlKLJNHLW�PLW�GHU�7HPSHUDWXU�DQVWHLJW��)�U�366+�UHLFKH�0LVFKXQJHQ

]HLJW�GLH�bQGHUXQJ�GHU�/HLWIlKLJNHLWVYHUOlXIH�PLW�GHP�UH]LSURNHQ�:HUW�GHU�7HPSHUDWXU����7�

NHLQ� OLQHDUHV�9HUKDOWHQ� �REHUKDOE� YRQ� FD�� ����&�ZLUG� HLQ� 3ODWHDX� HUUHLFKW��� (V� NDQQ� VRPLW

QLFKW�GXUFK�GLH�$UUKHQLXV�%H]LHKXQJ�VRQGHUQ�GLH�)UHLH�9ROXPHQ�7KHRULH�EHVFKULHEHQ�ZHUGHQ

>��@�� +LQJHJHQ� LVW� HLQ� OLQHDULVLHUWHU� =XVDPPHQKDQJ� ]ZLVFKHQ� GHU� /HLWIlKLJNHLW� XQG� GHU

7HPSHUDWXU� ���7�� I�U� GLH� EDVHQUHLFKHQ� E]Z�� GLH� VW|FKLRPHWULVFKH�0LVFKXQJ� ]X� EHREDFKWHQ�

'LHVHV� 9HUKDOWHQ� IROJW� GHU� $UUKHQLXV�*OHLFKXQJ� �*OJ�������� 'LH� DXV� GHQ

/HLWIlKLJNHLWVYHUOlXIHQ� �$EE��������HUPLWWHOWHQ�$NWLYLHUXQJHQHUJLHQ�(D� I�U�GLH�EDVHQUHLFKHQ

0LVFKXQJHQ�E]Z��GLH�VW|FKLRPHWULVFKH�0LVFKXQJ�VLQG�LQ�7DE������]XVDPPHQJHID�W�XQG�JHJHQ

GLH�*HZLFKWVSUR]HQW�YRQ�'0$1�LQ�$EE�������DXIJHWUDJHQ�

,Q� $EE������� OLHJHQ� GLH� /HLWIlKLJNHLWVNXUYHQ� GHU� 366+�UHLFKHQ� 0LVFKXQJHQ� GHXWOLFK

XQWHUKDOE�YRQ�GHQHQ�GHU�'0$1�UHLFKHQ�0LVFKXQJHQ�XQG�QDK�DQ�GHP�GHV�UHLQHQ�366+��'LHV

$EE������� $EKlQJLJNHLW� GHU� /HLWIlKLJNHLW� YRQ� GHU� 7HPSHUDWXU� I�U
YHUVFKLHGHQH� ELQlUH� 0LVFKXQJHQ� YRQ� ����
%LV�GLPHWK\ODPLQR�QDSKWKDOLQ� �'0$1�� XQG� VXOIRQLHUWHP
3RO\VW\URO��366+���+HL]]\NOXV��
=XP�hEHUEOLFN� VLQG�GLH�*ODV�EHUJDQJVWHPSHUDWXUHQ�DQJHJHEHQ�
)�U�GLH�366+�UHLFKHQ�0LVFKXQJHQ�EHWUlJW�GLH�7J�����&�����&�
ZHOFKH�GHU�7J�YRQ�366+��7J ����&��HQWVSULFKW�
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N|QQWH� DXI� HLQHQ� KRKHQ� *HZLFKWVDQWHLO� DQ� 3RO\PHUPDWUL[� XQG� HLQH� JHULQJH

3URWRQHQNRQ]HQWUDWLRQ����PRO��6XOIRQLHUXQJVJUDG��YRQ�366+�]XU�FNJHI�KUW�ZHUGHQ��'LHVH

3URWRQHQNRQ]HQWUDWLRQ�N|QQWH�XQWHUKDOE�HLQHU�NULWLVFKHQ�.RQ]HQWUDWLRQ�OLHJHQ��(UVW�REHUKDOE

GHU� NULWLVFKHQ� .RQ]HQWUDWLRQ� LVW� GLH� 2UJDQLVDWLRQ� HLQHV� JHVFKORVVHQHQ� 3HUNRODWLRQVZHJV

P|JOLFK�XQG�GLH�KRKH�/HLWIlKLJNHLW�NDQQ�HUUHLFKW�ZHUGHQ�

'LH�/HLWIlKLJNHLWVZHUWH�I�U�GLH�EDVHQUHLFKHQ�0LVFKXQJHQ�XQG�GLH�VW|FKLRPHWULVFKH�0LVFKXQJ

EHL�]�%������&�VLQG�HEHQIDOOV� LQ�7DE������]XVDPPHQJHID�W�XQG�JHJHQ�GLH�*HZLFKWVSUR]HQWH

YRQ�'0$1�LQ�$EE�������DXIJHWUDJHQ�

7DE������� hEHUVLFKW� �EHU� GLH� =XVDPPHQVHW]XQJ�� GLH� /HLWIlKLJNHLW� V� EHL� ����&� I�U� GLH
EDVHQUHLFKHQ� ,RQRPHUEOHQGV� XQG� GHQ� VW|FKLRPHWULVFKHQ� ,RQRPHUEOHQG� VRZLH
GLH� DXV� GHQ�/HLWIlKLJNHLWVNXUYHQ� HUPLWWHOWHQ�$NWLYLHUXQJVHQHUJLHQ�(D� I�U� GHQ
,RQRPHUEOHQG�'0$1�366+���

'0$1�366+
�PRO�PRO�

'0$1

�*HZ���

/HLWIlKLJNHLW

V��6�FP�

$NWLYLHUXQJVHQHUJLH�(D��H9�
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��� �� ���
��
��

����

����9JO��7DE������I�U�GLH�(UPLWWOXQJ�GHU�*HZLFKWVSUR]HQW�'0$1��*HZ����XQG
$NWLYLHUXQJVHQHUJLH��(D���ZREHL�GLH�0ROPDVVH�YRQ�366+�����J�PRO�EHWUlJW�

,Q�$EE�������ZLUG�JHIXQGHQ��GD��GLH�$NWLYLHUXQJVHQHUJLH�PLW� VWHLJHQGHP�$QWHLO� DQ�'0$1

DEQLPPW��ZlKUHQG� GLH� /HLWIlKLJNHLW� OLQHDU� ]XQLPPW�� 'LHV� N|QQWH� DXI� GLH� (UQLHGULJXQJ� GHU

9LVNRVLWlW�PLW�VWHLJHQGHP�$QWHLO�DQ�GHU�0RQRPHUNRPSRQHQWH�'0$1�]XU�FNJHI�KUW�ZHUGHQ�
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,PSHGDQ]XQWHUVXFKXQJ�YRQ�V�3'0$1�76+

'D�NHLQH� DFLGHQ�:DVVHUVWRIIH� LQ� GHP� UHLQHQ� V\QWKHWLVLHUWHQ�3RO\PHU� V�3'0$1� YRUKDQGHQ

VLQG�� ZHLVW� GLH� SRO\PHUH� %DVHQNRPSRQHQWH� NHLQH� (LJHQOHLWIlKLJNHLW� DXI�� $XIJUXQG� GHU

=HUVHW]XQJ� GHU� SRO\PHUHQ� %DVHQNRPSRQHQWH� V�3'0$1� EHL� ����&� XQG� GHU

QLHGHUPROHNXODUHQ� 6lXUHNRPSRQHQWH� EHL� ����&�����&�� NDQQ� GLH� /HLWIlKLJNHLW� GHU

HQWVSUHFKHQGHQ�,RQRPHUEOHQGV�QLFKW��EHU�R��J��7HPSHUDWXUHQ�JHPHVVHQ�ZHUGHQ�

,Q� $EE�� ����� VLQG� GLH� /HLWIlKLJNHLWVNXUYHQ� GHU� V�3'0$1�76+�,RQRPHUEOHQGV

XQWHUVFKLHGOLFKHU�=XVDPPHQVHW]XQJ�LP�+HL]]\NOXV�ZLHGHUJHJHEHQ�

$EE�������� 'LH� DXV� GHQ� /HLWIlKLJNHLWVNXUYHQ� �$EE�������� �EHU� GLH� $UUKHQLXV�
*OHLFKXQJ� � �*OJ������� HUPLWWHOWHQ�$NWLYLHUXQJVHQHUJLHQ�(D� ��XQG� GLH
/HLWIlKLJNHLW�V��EHL�����&�z�I�U�GLH�EDVHQUHLFKHQ�,RQRPHUEOHQGV�XQG
GHQ�VW|FKLRPHWULVFKHQ�$QVDW]� LQ�$EKlQJLJNHLW�YRP�$QWHLO�DQ�'0$1

LQ� *HZLFKWVSUR]HQW� �*HZ���� LP� ,RQRPHUEOHQG� '0$1�366+

XQWHUVFKLHGOLFKHU�=XVDPPHQVHW]XQJ��'LH�SXQNWLHUWH�/LQLH�YHUZHLVW�DXI
GHQ�VW|FKLRPHWULVFKHQ�,RQRPHUEOHQG�'0$1+
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,Q�$EE�������NDQQ�JH]HLJW�ZHUGHQ��GD��GLH�/HLWIlKLJNHLW�PLW�VWHLJHQGHU�7HPSHUDWXU�]XQLPPW�

'LH� OLQHDUH� $EKlQJLJNHLW� GHU� /HLWIlKLJNHLW� YRQ� GHU� 7HPSHUDWXU� ���7�� ]HLJW� HLQ� $UUKHQLXV�

9HUKDOWHQ��'LH�DXV�GHQ�/HLWIlKLJNHLWVNXUYHQ�HUPLWWHOWHQ�$NWLYLHUXQJVHQHUJLHQ�VLQG�LQ�7DE�����

]XVDPPHQJHID�W� XQG� LQ� $EE�� ����� JHJHQ� GLH� *HZLFKWVSUR]HQWH� GHU� V\QWKHWLVLHUWHQ

3RO\PHUEDVH�V�3'0$1�DXIJHWUDJHQ�

'D� NHLQ� JHPHLQVDPHU� 7HPSHUDWXUEHUHLFK� I�U� GLH� EDVHQUHLFKHQ� XQG� GLH� VlXUHUHLFKHQ

,RQRPHUEOHQGV�YRUOLHJW��HUIROJW�HLQ�9HUJOHLFK�GHV�=XVDPPHQKDQJV�]ZLVFKHQ�GHU�/HLWIlKLJNHLW

XQG� GHU� .RQ]HQWUDWLRQ� I�U� GLH� EDVHQUHLFKHQ� ,RQRPHUEOHQGV� ]�%�� EHL� ����&� XQG� I�U� GLH

VlXUHUHLFKHQ�,RQRPHUEOHQGV�]�%��EHL�����&��'LH�DXV�$EE�������HUKDOWHQHQ�/HLWIlKLJNHLWVZHUWH

VLQG� LQ� 7DE�� ���� ]XVDPPHQJHID�W� XQG� LQ� $EE������� JHJHQ� GLH� *HZLFKWVSUR]HQWH� GHU

V\QWKHWLVLHUWHQ�3RO\PHUEDVH�V�3'0$1�DXIJHWUDJHQ�

$EE�������� $EKlQJLJNHLW� GHU� /HLWIlKLJNHLW� YRQ� GHU� 7HPSHUDWXU� I�U
YHUVFKLHGHQH�ELQlUH�0LVFKXQJHQ�YRQ�V\QWKHWLVLHUWHP�3RO\PHU�V�
3'0$1�XQG�S�7ROXROVXOIRQVlXUH�76+��+HL]]\NOXV�
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7DE������� hEHUVLFKW� �EHU� GLH� =XVDPPHQVHW]XQJ�� GLH� /HLWIlKLJNHLW� V� EHL� ����&� I�U� GLH
VlXUHUHLFKHQ�,RQRPHUEOHQGV�E]Z��GHQ�VW|FKLRPHWULVFKHQ�$QVDW]�XQG�EHL�����&
I�U�GLH�EDVHQUHLFKHQ�,RQRPHUEOHQGV�E]Z��GHQ�VW|FKLRPHWULVFKHQ�$QVDW]�VRZLH
GLH� DXV� GHQ� /HLWIlKLJNHLWVNXUYHQ� HUPLWWHOWHQ�$NWLYLHUXQJVHQHUJLHQ�(D� I�U� GHQ
,RQRPHUEOHQG�V�3'0$1�76+

��

V�3'0$1�366+
�PRO�PRO�

V�3'0$1

�*HZ���
/HLWIlKLJNHLW�V

�6�FP�

$NWLYLHUXQJVHQHUJLH�(D

�H9�

��� � ���
��
��

����
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��� �� ���
��
��

����

���� 9JO�� 7DE������ I�U� GLH� (UPLWWOXQJ� GHU� *HZLFKWVSUR]HQWH�'0$1� �*HZ���
XQG� GHU� $NWLYLHUXQJVHQHUJLH� �(D��� ZREHL� GLH� 0ROPDVVH� YRQ� V�3'0$1

�������J�PRO�LVW�
����'D�NHLQ�0H�ZHUW�I�U�GHQ�%OHQG������PRO�PRO��EHL�����&�YRUOLHJW��ZLUG�HU
GXUFK�([WUDSRODWLRQ�HUKDOWHQ�

,Q� $EE������� VLQG� ]XQlFKVW� HLQ� 3ODWHDX� �(Da���H9�� LQ� GHU� $NWLYLHUXQJVHQHUJLHNXUYH� EHL� V�

3'0$1����� �*HZ���� XQG� GDQQ� HLQ� JUR�HU� $QVWLHJ� XP� FD�� �H9� LP� %HUHLFK� ����V�

3'0$1����� �*HZ���� ]X� EHREDFKWHQ�� %HL� HLQHU� .RQ]HQWUDWLRQ� YRQ� V�3'0$1!���

�*HZ����HUUHLFKW�GHU�9HUODXI�ZLHGHU�HLQ�3ODWHDX��(Da���H9��

)�U� GLH� VlXUHUHLFKHQ� ,RQRPHUEOHQGV� EHL� ����&� VLQG� ]XHUVW� HLQH� OLQHDUH� $EQDKPH� GHU

/HLWIlKLJNHLW�XQG�DQVFKOLH�HQG�HLQ� VSUXQJKDIWHU�$EIDOO�� I�U�GLH�EDVHQUHLFKHQ� ,RQRPHUEOHQGV

]XHUVW�HLQ�GUDVWLVFKHU�$EIDOO�XQG�GDQQ�HLQ�3ODWHDX�]X�EHREDFKWHQ�

'LH� 8QDEKlQJLJNHLW� GHU� $NWLYLHUXQJVHQHUJLH� YRQ� GHU� .RQ]HQWUDWLRQ� EHL� V�

3'0$1������*HZ����LVW�DXI�HLQH�YROOVWlQGLJH�$XVELOGXQJ�GHV�3HUNRODWLRQVZHJV�DXV�76+

]XU�FN]XI�KUHQ�� 'LH� $EQDKPH� GHU� /HLWIlKLJNHLW� LQ� GLHVHP� %HUHLFK� LVW� OHGLJOLFK� DXI� GLH

DEQHKPHQGH�/DGXQJVWUlJHUNRQ]HQWUDWLRQ��76+��]XU�FN]XI�KUHQ�

'LH� EHREDFKWHWH� =XQDKPH� GHU� $NWLYLHUXQJVHQHUJLH� XQG� GLH� HQWVSUHFKHQGH� $EQDKPH� GHU

/HLWIlKLJNHLW� LP�.RQ]HQWUDWLRQVEHUHLFK�����V�3'0$1������*HZ����N|QQWH� ]�%�� DXI�GLH

VWHLJHQGH� 9LVNRVLWlW� RGHU� GLH� %HWHLOLJXQJ� GHU� 3RO\PHUNRPSRQHQWH� DP� ,RQHQWUDQVSRUW

]XU�FNJHI�KUW�ZHUGHQ�

1DFK�hEHUVFKUHLWHQ� GHU� VW|FKLRPHWULVFKHQ� =XVDPPHQVHW]XQJ� HUP|JOLFKW� GDV� �EHUVFK�VVLJH

6HLWHQNHWWHQSRO\PHU�V�3'0$1�GLH�YROOVWlQGLJH�$XVELOGXQJ�HLQHV�3HUNRODWLRQVZHJV�DXV�GHQ

DQ� GHQ� 3RO\PHUNHWWHQ� IL[LHUWHQ� &DUULHUHLQKHLWHQ�� 'DV� 3ODWHDX� GHU� $NWLYLHUXQJVHQHUJLH
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(D|���H9�LVW�GDUDXI�]XU�FN]XI�KUHQ��'HU�GUDVWLVFKH�$EIDOO�GHU�/HLWIlKLJNHLW�LP�EDVHQUHLFKHQ

%HUHLFK� �����'0$1������*HZ���� NDQQ� DXI� HLQHU� $EQDKPH� GHU

/DGXQJVWUlJHUNRQ]HQWUDWLRQ� EHUXKHQ�� 'DV� DQVFKOLH�HQG� DXIWUHWHQGH� 3ODWHDX� NDQQ� ZLH� IROJW

HUNOlUW�ZHUGHQ��'LH�/DGXQJVWUlJHUNRQ]HQWUDWLRQ�ZLUG�PLW�]XQHKPHQGHU�.RQ]HQWUDWLRQ�YRQ�V�

3'0$1� ³YHUG�QQW¦��'LHV� I�KUW� ]XU�$EQDKPH� GHU� /HLWIlKLJNHLW�� =XJOHLFK�ZLUG� GLH� DXI� GLH

$XVELOGXQJ�GHV�3RO\PHUVDO]HV�]XU�FN]XI�KUHQGH�KRKH�9LVNRVLWlW�PLW�VWHLJHQGHP�$QWHLO�GHU

V�3'0$1� .RPSRQHQWH� HUQLHGULJW�� ZDV� GLH� =XQDKPH� GHU� /HLWIlKLJNHLW� ]XU� )ROJH� KDW�� 'DV

EHREDFKWHWH�3ODWHDX�NDQQ�DOV�.RPSHQVDWLRQ�GHU�EHLGHQ�(IIHNWH�JHGHXWHW�ZHUGHQ�

9HUJOHLFKHQGH�'LVNXVVLRQ�GHU�,PSHGDQ]XQWHUVXFKXQJVHUJHEQLVVH

,Q�GLHVHP�$EVFKQLWW�ZLUG�GLH�$EKlQJLJNHLW�GHU�/HLWIlKLJNHLW�XQG�GHU�$NWLYLHUXQJVHQHUJLH�YRQ

GHU�.RQ]HQWUDWLRQ�GHU�GUHL�6\VWHPH�YHUJOHLFKHQG�GLVNXWLHUW�

$EE�������� 'LH� DXV� GHQ� /HLWIlKLJNHLWVNXUYHQ� �$EE�������� �EHU� GLH� $UUKHQLXV�
*OHLFKXQJ� �*OJ������ HUPLWWHOWHQ� $NWLYLHUXQJVHQHUJLHQ� (D� �� XQG� GLH
/HLWIlKLJNHLW�V� EHL� ����&� I�U� GLH� VlXUHUHLFKHQ� ,RQRPHUEOHQGV� E]Z�
GHQ� VW|FKLRPHWULVFKHQ� $QVDW]� ��XQG� EHL� ����&� I�U� � GLH
EDVHQUHLFKHQ�,RQRPHUEOHQGV�E]Z��GHQ�VW|FKLRPHWULVFKHQ�$QVDW]�z� LQ
$EKlQJLJNHLW�YRP�$QWHLO�DQ�'0$1� LQ�*HZLFKWVSUR]HQW� �*HZ���� I�U
GHQ�,RQRPHUEOHQG�V�3'0$1�76+��'LH�SXQNWLHUWH�/LQLH�YHUZHLVW�DXI
GHQ�VW|FKLRPHWULVFKHQ�,RQRPHUEOHQG�V�3'0$1+

�

76
��

� �� �� �� �� ���
���

���

���

���

���

���

V
� :

��F
P

��
$
N
WL
Y
LH
UX
Q
J
V
H
Q
H
UJ
LH
�(
D
��
H
9
�

V�3'0$1��*HZ����

��
��

��
��

��
��

��
��

V�3'0$1+
�

76
�

VV EHL ����&

VV EHL ����&

(D



.DSLWHO � 02120(50,6&+81*(1 81' ,2120(5%/(1'6

���

,Q� $EE������� LVW� GLH� /HLWIlKLJNHLW� LQ� $EKlQJLJNHLW� YRQ� GHU� %DVHQNRQ]HQWUDWLRQ� I�U

'0$1�76+��V�3'0$1�76+�XQG�'0$1�366+�EHL�����&�GDUJHVWHOOW��=XP�9HUJOHLFK�PLW

GHU� 0LVFKXQJ� '0$1�76+� VLQG� GLH� /HLWIlKLJNHLWVZHUWH� GHU� 0RQRPHUPLVFKXQJHQ

,PLGD]RO�76+�� ,PLGD]RO�6XOIDQLOVlXUH�� VRZLH� %HQ]LPLGD]RO�76+�� %HQ]LPLGD]RO�+�32�� �LP

0LVFKXQJVYHUKlOWQLV������PRO�PRO��EHL�����&�HEHQIDOOV�ZLHGHUJHJHEHQ��)�U�GLH�0LVFKXQJHQ�

EHL� GHQHQ� NHLQH� 0H�ZHUWH� EHL� ����&� YRUOLHJHQ�� ZHUGHQ� GLH� DQJHJHEHQHQ� :HUWH� GXUFK

([WUDSRODWLRQ�HUKDOWHQ�

'LH� 0RQRPHUPLVFKXQJHQ�� GLH� DXV� JOHLFKHQ� %DVHQ� EHVWHKHQ�� ZLH� ]�%�� ,PLGD]RO�76+�

,PLGD]RO�6XOIDQLOVlXUH� XQG� %HQ]LPLGD]RO�76+�� %HQ]LPLGD]RO�+�32�� ]HLJHQ� HLQHQ

YHUJOHLFKEDUHQ�/HLWIlKLJNHLWVZHUW��ZHOFKHU�HLQH�RGHU�]ZHL�=HKQHUSRWHQ]HQ�K|KHU�DOV�GHU�GHU

EDVHQUHLFKHQ�'0$1�76+�0LVFKXQJHQ�LVW��'LHV�NDQQ�GXUFK�GLH�KRKH�(LJHQOHLWIlKLJNHLW�YRQ

,PLGD]RO�XQG�%HQ]LPLGD]RO�]XVWDQGH�NRPPHQ�

$EE�������� /HLWIlKLJNHLW� LQ� $EKlQJLJNHLW� YRQ� GHP� $QWHLO� DQ� %DVH� LQ
*HZLFKWVSUR]HQW� �*HZ����� �%DVH�� '0$1� XQG� V�3'0$1�� I�U� GLH
0RQRPHUPLVFKXQJ� '0$1�76+� '�� I�U� GHQ� ,RQRPHUEOHQG� V�

S'0$1�76+� �� XQG� I�U� GHQ� ,RQRPHUEOHQG� '0$1�366+� W�� 'LH
SXQNWLHUWHQ�/LQLHQ�YHUZHLVHQ�DXI�GLH�VW|FKLRPHWULVFKH�0LVFKXQJ�
'LH� 0RQRPHUPLVFKXQJHQ� ,PLGD]RO�76+�z��,PLGD]RO� �6XOIDQLOVlXUH
{�� %HQ]LPLGD]RO�76+���� %HQ]LPLGD]RO�+�32� �� VLQG� ]XP� 9HUJOHLFK
PLW�'0$1�76+�'��ZLHGHUJHJHEHQ�
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%HLP�9HUJOHLFK�GHV�9HUODXIV�YRQ�'0$1�76+�XQG�V�3'0$1�76+�ZLUG�JHIXQGHQ��GD��HLQH

hEHUODSSXQJ� LP� VlXUHUHLFKHQ� %HUHLFK� GHU� EHLGHQ� 6\VWHPH� DXIWULWW�� )�U� V�3'0$1�76+� LVW

DQVFKOLH�HQG�HLQ�VSUXQJKDIWHU�$EIDOO�]X�EHREDFKWHQ��'LH�EDVHQUHLFKHQ�0LVFKXQJHQ�]HLJHQ�HLQ

3ODWHDX�

'LH�hEHUODSSXQJ�GHU�EHLGHQ�9HUOlXIH�GHXWHW�DXI�HLQ�9RUKDQGHQVHLQ�HLQHV�3HUNRODWLRQVSIDGV

DXV�GHU�JOHLFKHQ�.RPSRQHQWH�KLQ��KLHUEHL� VLQG�HV�76+�XQG� LKUH�$QLRQHQ�� ,P�9HUJOHLFK� ]X

GHQ�0RQRPHUPLVFKXQJHQ�LVW�HLQ�VFKQHOOHU�$EIDOO�GHU�/HLWIlKLJNHLW�I�U�GHQ�,RQRPHUEOHQG��V�

3'0$1�76+�� FKDUDNWHULVWLVFK�� ZHOFKHU� DXI� GHQ� (LQIOX�� GHU� SRO\PHUHQ� .RPSRQHQWH

]XU�FN]XI�KUHQ� VHLQ� NDQQ�� 'DV� 3ODWHDX� LP� EDVHQUHLFKHQ� %HUHLFK� NRPPW� GXUFK� GLH

.RPSHQVDWLRQ�GHU�$EQDKPH�GHU�/DGXQJVWlJHUNRQ]HQWUDWLRQ�XQG�GHU�9LVNRVLWlW�]XVWDQGH�

'XUFK�HLQHQ�9HUJOHLFK�GHU�/HLWIlKLJNHLWVYHUOlXIH�YRQ�'0$1�76+�XQG�'0$1�366+�ZLUG

HLQH� XPJHNHKUWH� 7HQGHQ]� GHU� bQGHUXQJ� GHU� /HLWIlKLJNHLW� PLW� GHU� '0$1�.RQ]HQWUDWLRQ

JHIXQGHQ�� )�U� GLH� 0RQRPHUPLVFKXQJ� '0$1�76+� LVW� HLQH� JHULQJI�JLJH� $EQDKPH� GHU

/HLWIlKLJNHLW�PLW�DEQHKPHQGHP�*HKDOW�DQ�'0$1�]X�EHREDFKWHQ��ZlKUHQG�GLH�/HLWIlKLJNHLW

I�U�GHQ�%OHQG�'0$1�366+�LQIROJH�GHV�VWHLJHQGHQ�$QWHLOV�DQ�0RQRPHU�'0$1�XQG�GDPLW

HLQHU�(UQLHGULJXQJ�GHU�9LVNRVLWlW�DQVWHLJW�

=XP� hEHUEOLFN� GHV� =XVDPPHQKDQJV� ]ZLVFKHQ� GHU� $NWLYLHUXQJVHQHUJLH� XQG� GHU

.RQ]HQWUDWLRQVlQGHUXQJ�VLQG�GLH�$NWLYLHUXQJVHQHUJLHNXUYHQ�GHU�GUHL�6\VWHPH�'0$1�76+�

'0$1�366+�VRZLH�V�3'0$1�76+�LP�7HPSHUDWXUEHUHLFK�YRQ�����&�����&�LQ�$EE������

GDUJHVWHOOW�
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,Q� $EE�� ����� ILQGHW� PDQ� HLQH� YHUJOHLFKEDUH� 9HUODXIVWHQGHQ]� I�U� '0$1�76+� XQG� V�

3'0$1�76+�� HLQ� 3ODWHDX� OLHJW� LP� JUR�HQ� hEHUVFKX�� VRZRKO� DQ� %DVH�� DOV� DXFK� DQ

6lXUHNRPSRQHQWH�YRU�XQG�HUJLEW�HLQH�=XQDKPH�GHU�$NWLYLHUXQJVHQHUJLH�]ZLVFKHQ�GHQ�EHLGHQ

3ODWHDXV�� (LQH� hEHUODSSXQJ� EHL� HLQHU� .RQ]HQWUDWLRQ�76+!���� �*HZ���� ZLUG� EHREDFKWHW�

)�U�'0$1�366+�]HLJW�GLH�$NWLYLHUXQJVHQHUJLHNXUYH�HLQHQ�$EIDOO�PLW�VWHLJHQGHP�$QWHLO�DQ

'0$1�

'DV� $XIWUHWHQ� GHV� 3ODWHDXV� VRZRKO� LP� VlXUHUHLFKHQ� DOV� DXFK� LP� EDVHQUHLFKHQ� %HUHLFK� I�U

'0$1�76+� XQG� V�3'0$1�76+� LQ� GHU� $NWLYLHUXQJVHQHUJLH� OLHJW� GDUDQ�� GD�� HLQH

�EHUVFK�VVLJH�%DVH�E]Z��6lXUH�HLQH�$XVELOGXQJ�HLQHV�YROOVWlQGLJHQ�3HUNRODWLRQVZHJV�DXV�GHU

.RPSRQHQWH� HUP|JOLFKW�� ZREHL� GLH� $NWLYLHUXQJVHQHUJLH� QLFKW� YRQ� GHU

.RQ]HQWUDWLRQVlQGHUXQJ� EHHLQIOX�W� ZLUG�� ,P� )DOOH� EDVHQUHLFKHU� 0LVFKXQJHQ� N|QQWH� GHU

7UDQVSRUWPHFKDQLVPXV�DOV�GLH�3URWRQHQSHUNRODWLRQ�]ZLVFKHQ�SURWRQLHUWHQ�XQG�XQSURWRQLHUWHQ

7HWUDPHWK\ODPLQRJUXSSHQ�XQG�LQ�VlXUHUHLFKHQ�0LVFKXQJHQ�HQWODQJ�GHU��EHUVFK�VVLJHQ�6lXUH

$EE�������� $EKlQJLJNHLW� GHU� DXV� GHQ� /HLWIlKLJNHLWVNXUYHQ� �EHU� GLH
$UUKHQLXV�*OHLFKXQJ� �*OJ������� HUPLWWHOWHQ
$NWLYLHUXQJVHQHUJLHQ� (D� YRQ� GHP� $QWHLO� DQ� %DVH� LQ
*HZLFKWVSUR]HQW� �*HZ���� �%DVH�� '0$1� XQG� V�3'0$1�� I�U
GLH�0RQRPHUPLVFKXQJ�'0$1�76+�z� XQG� GLH� ,RQRPHUEOHQGV
'0$1�366+� V� VRZLH� V�3'0$1�76+� ��� 'LH� SXQNWLHUWHQ
/LQLHQ�YHUZHLVHQ�DXI�GLH�VW|FKLRPHWULVFKH�0LVFKXQJ�
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�KLHUEHL� 76+�� XQG� LKUHQ� $QLRQHQ� YRUJHVWHOOW� ZHUGHQ�� 'LH� hEHUODSSXQJ� LP

.RQ]HQWUDWLRQVEHUHLFK� %DVH����� �*HZ���� NRPPW� GXUFK� GDV� 9RUKDQGHQVHLQ� HLQHV

3HUNRODWLRQVZHJV� DXV� GHU� JOHLFKHQ� �EHUVFK�VVLJHQ� .RPSRQHQWH� �76+�� ]XVWDQGH�� ZHOFKH

HEHQIDOOV�LQ�GHQ�/HLWIlKLJNHLWVYHUOlXIHQ��$EE��������EHREDFKWHW�ZLUG��$XIJUXQG�GHU�OLPLWLHUWHQ

%HZHJOLFKNHLW� GHU� 3RO\PHUNHWWHQ� LP� 9HUJOHLFK� ]X� GHU� GHV� 0RQRPHUV� LP� EDVHQUHLFKHQ

%HUHLFK� KDW� GHU� DXV� GHP� DQ� 3RO\PHUNHWWHQ� JHEXQGHQHQ� /DGXQJVWUlJHU� EHVWHKHQGH

3HUNRODWLRQVZHJ�HLQH�K|KHUH�$NWLYLHUXQJVHQHUJLH�DOV�GHU�DXV�GHU�0RQRPHUNRPSRQHQWH��ZLH

]�%��(D�V�3'0$1�|���H9��ZlKUHQG�(D�'0$1�|���H9�XQG�(D�76+�|���H9�VLQG�

'LH� =XQDKPH� E]Z�� $EQDKPH� GHU� $NWLYLHUXQJVHQHUJLH� ]ZLVFKHQ� GHQ� EHLGHQ� 3ODWHDXV� I�U

'0$1�76+�XQG�V�3'0$1�76+�N|QQWH�YRQ�YLHOHQ�)DNWRUHQ� DEKlQJHQ��ZLH�]�%��YRQ�GHQ

bQGHUXQJHQ�GHU�9LVNRVLWlW��GHQ�bQGHUXQJHQ�GHU�$UW�GHV�3URWRQHQWUDQVSRUWV��:HFKVHO�GHU�DQ

GHP� ,RQHQWUDQVSRUW� EHWHLOLJWHQ� .RPSRQHQWH�� RGHU� GHQ� bQGHUXQJHQ� GHU� 0RUSKRORJLH�� 'LH

6DO]ELOGXQJ� N|QQWH� GLH� 9LVNRVLWlW� HUK|KHQ�� (LQ� &DUULHUEDXVWHLQ� GHV� 3RO\PHUV� DOV

3URWRQHQWUlJHU�EHVLW]W�HLQH�K|KHUH�$NWLYLHUXQJVHQHUJLH�DOV�GDV�0RQRPHU��]�%��I�U�GHQ�%OHQG

V�3'0$1�76+� QLPPW� GLH� $NWLYLHUXQJVHQHUJLH� PLW� ]XQHKPHQGHP� 3RO\PHUDQWHLO� ]X�� 'LH

=XQDKPH�EHWUlJW�FD���H9��ZlKUHQG�GLH�bQGHUXQJ�I�U�GLH�0RQRPHUPLVFKXQJHQ�OHGLJOLFK�EHL

FD�����H9�OLHJW�

,P�*HJHQVDW]�]X�'0$1�76+�XQG�V�3'0$1�76+�]HLJW�GHU�$NWLYLHUXQJVHQHUJLHYHUODXI�YRQ

'0$1�366+�LP�JUR�HQ�hEHUVFKX��DQ�%DVH�NHLQ�3ODWHDX��'LHV�N|QQWH�GDUDXI�EHUXKHQ��GD�

GDV� 9RUKDQGHQVHLQ� GHV� KRKHQ� $QWHLOV� DQ� 3RO\PHUPDWUL[� �366+�� ��������� *HZ���� GLH

$XVELOGXQJ�HLQHV� ,RQHQSHUNRODWLRQVZHJV�PHKU�RGHU�ZHQLJHU�YHUKLQGHUW��(LQ�3ODWHDX� N|QQWH

HUUHLFKW�ZHUGHQ��IDOOV�QRFK�PHKU�0RQRPHU�YRUKDQGHQ�ZlUH�

,PSHGDQ]XQWHUVXFKXQJ�YRQ�K�3'0$1�76+

$XIJUXQG�GHU�7HPSHUDWXUOLPLWLHUXQJ�GHV�0H�]HOOHQPDWHULDOV�NDQQ�GLH�/HLWIlKLJNHLWVPHVVXQJ

QLFKW� �EHU� ����&� GXUFKJHI�KUW� ZHUGHQ�� %LV� ]X� GLHVHU� 7HPSHUDWXU� HUVFKHLQW� NHLQH� PH�EDUH

/HLWIlKLJNHLW�I�U�GLH�EDVHQUHLFKHQ�0LVFKXQJHQ�XQG�GHQ�VW|FKLRPHWULVFKHQ�$QVDW]�YRP�%OHQG

K�3'0$1�76+�� GHVVHQ� *ODV�EHUJDQJVWHPSHUDWXUHQ� �EHU� ����&� OLHJHQ� �YJO�� '6&�.XUYH�

$EE��������� (V� N|QQWH� GDUDXI� ]XU�FNJHI�KUW� ZHUGHQ�� GD�� GLH� ]XU� $XVELOGXQJ� HLQHV

3HUNRODWLRQVZHJV�DXV�GHP�DQ�3RO\PHUNHWWHQ�IL[LHUWHQ�&DUULHU�EHQ|WLJWH�.HWWHQEHZHJOLFNNHLW

EHL�����&�QLFKW�YRUKDQGHQ�LVW�
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'LH�/HLWIlKLJNHLW�LQ�$EKlQJLJNHLW�YRQ�GHU�7HPSHUDWXU�I�U�GLH�VlXUHUHLFKHQ�,RQRPHUEOHQGV�K�

3'0$1�76+������������PRO�PRO��ZXUGH�XQWHUVXFKW�

$EE�� ����D� ]HLJW� GLH� '6&�0H�NXUYHQ� YRQ� GHQ� 0LVFKXQJVYHUKlOWQLVVHQ� K�3'0$1�76+

������ ����� PRO�PRO��� $EE������E� JLEW� GLH� /HLWIlKLJNHLWVNXUYHQ� �+HL]]\NOXV�� GHU

0LVFKXQJVYHUKlOWQLVVH�YRQ�K�3'0$1�76+������������PRO�PRO��ZLHGHU��,Q�$EE������F�LVW�GLH

.RUUHODWLRQ� GHV� /HLWIlKLJNHLWVYHUODXIV� PLW� GHP� '6&�7KHUPRJUDPP� I�U� GHQ� %OHQG� K�

3'0$1�76+�������PRO�PRO��GDUJHVWHOOW�

,Q� GHU� '6&�.XUYH� �$EE������D�� OLHJW� HLQ� *ODV�EHUJDQJ� �7J ���&�� I�U� GHQ� %OHQG� K�

3'0$1�76+� ������PRO�PRO�� YRU�� ZlKUHQG� I�U� GDV� 0LVFKXQJVYHUKlOWQLV� K�3'0$1�76+

������PRO�PRO��HLQ�SKDVHQVHSDULHUWHU�%OHQG�PLW�HLQHU�*ODV�EHUJDQJVWHPSHUDWXU�EHL�7J ����&

XQG� HLQHP� 6FKPHO]HQGRWKHUP� GHU� 76+�3KDVH� �7P ���&�� ]X� EHREDFKWHQ� LVW�� 'HU

*ODV�EHUJDQJ�EHL�7J ����&�N|QQWH� DXI� GDV�:HLFKPDFKHQ� GHV� VW|FKLRPHWULVFKHQ�%OHQGV� V�

3'0$1+
�

76
�� �V�3'0$1�76+������PRO�PRO�� GXUFK� 76+� ]XU�FNJHI�KUW� ZHUGHQ�� 'HU

6FKPHO]HQGRWKHUP� EHL� ���&� NDQQ� DXI� HLQHP� (LQIOX�� GHV� %OHQGV� V�3'0$1+
�

76
�

$EE�������� 'LH� '6&�0H�NXUYH� PLW� HUVWHP� +HL]ODXI� D��� GLH� $EKlQJLJNHLW� GHU
/HLWIlKLJNHLW� YRQ� GHU� 7HPSHUDWXU� E�� I�U� GHQ� ,RQRPHUEOHQG� K�

3'0$1�76+� ������PRO�PRO��z� XQG� GHQ�K�3'0$1�76+� ������PRO�PRO�
��� VRZLH�GLH�.RUUHODWLRQ� GHU� /HLWIlKLJNHLWVNXUYH� XQG� GHU�'6&�.XUYH� I�U
GHQ��,RQRPHUEOHQG�K�3'0$1�76+�������PRO�PRO��F��
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������PRO�PRO�� DXI� GHU� NULVWDOOLQHQ� 3KDVH� 76+� �7P ����&��� G�K�� HLQHU

6FKPHO]SXQNWGHSUHVVLRQ�EHUXKHQ�

$XV� $EE������E� ZLUG� HLQ� OLQHDUHU� $QVWLHJ� GHU� /HLWIlKLJNHLW� PLW� GHU� 7HPSHUDWXU� ���7�

JHIXQGHQ�� ZREHL� VRZRKO� I�U� GDV� 0LVFKXQJVYHUKlOWQLV� ���� �PRO�PRO�� DOV� DXFK� I�U� GDV

0LVFKXQJVYHUKlOWQLV������PRO�PRO��]ZHL�6WHLJXQJHQ��G�K��HLQ�.QLFNSXQNW��EHREDFKWHW�ZHUGHQ

�YJO��)ROJHDEVFKQLWW��

(LQ�9HUJOHLFK�GHU�/HLWIlKLJNHLWVNXUYH�XQG�GHU�'6&�.XUYH� �$EE������D�E�� I�U�GLH�0LVFKXQJ

K�3'0$1�76+� ������PRO�PRO�� HUJLEW�� GD�� VLFK� HLQ� .QLFN� LP� %HUHLFK� GHU

*ODV�EHUJDQJVWHPSHUDWXU� EHILQGHW� XQG� HLQ� OLQHDUHU� /HLWIlKLJNHLWVYHUODXI� REHUKDOE� GHU

*ODV�EHUJDQJVWHPSHUDWXU� YRQ� ���&�� EHL� FD�� ����&� YRUOLHJW�� (LQH�.RUUHODWLRQ� ]ZLVFKHQ� GHU

/HLWIlKLJNHLW�XQG�GHU�0RUSKRORJLHlQGHUXQJ�LVW�KLHUEHL�]X�EHREDFKWHQ�

,Q� $EE������F� VLQG� GLH� /HLWIlKLJNHLWVNXUYH� YRQ� K�3'0$1�76+� ������PRO�PRO�� XQG� GDV

GD]XJHK|ULJH�'6&�7KHUPRJUDPP�GDUJHVWHOOW��%HL�GLHVHP�0LVFKXQJVYHUKlOWQLV�NDQQ�PDQ�EHL

GHU� /HLWIlKLJNHLWVEHVWLPPXQJ� GLH� PH�WHFKQLVFK� �,PSHGDQ]�� EHGLQJWH

*ODV�EHUJDQJVWHPSHUDWXU� 7J ����&� QLFKW� HUUHLFKHQ�� G�K�� EHLP� %HJLQQ� GHU� 0HVVXQJ

�5DXPWHPSHUDWXU��LVW�GLH�7HPSHUDWXU�EHUHLWV���.�REHUKDOE�YRQ�7J��(LQ�OLQHDUHU�$QVWLHJ�GHU

/HLWIlKLJNHLW� LVW� LP� 7HPSHUDWXUEHUHLFK� YRQ� ���&����&� ]X� VHKHQ�� GHU� PLW� GHP

6FKPHO]YRUJDQJ��7P ���&��NRUUHOLHUW��G�K��PLW�]XQHKPHQGHP�JHO|VWHP�/DGXQJVWUlJHU�76+

LQ� GHU� 3RO\PHUPDWUL[� XQG� ]XQHKPHQGHU� 7HPSHUDWXU� VWHLJW� GLH� /HLWIlKLJNHLW� DQ�� 1DFK� GHP

6FKPHO]HQ�EHL�7 ���&�LVW�HLQH�EHREDFKWHWH�JHULQJH�=XQDKPH�GHU�/HLWIlKLJNHLW�OHGLJOLFK�DXI

GLH�=XQDKPH�GHU�7HPSHUDWXU�]XU�FN]XI�KUHQ�

9HUJOHLFKHQGH�'LVNXVVLRQ�GHU�,PSHGDQ]XQWHUVXFKXQJVHUJHEQLVVH�YRP�%OHQG

V�3'0$1�76+�XQG�K�3'0$1�76+

'LH� ELQlUHQ� ,RQRPHUEOHQGV� V�3'0$1�76+� XQG� K�3'0$1�76+� XQWHUVFKHLGHQ� VLFK� YRQ

GHQ� HLQJHVHW]WHQ� 3RO\PHUEDVHQ� V�3'0$1� XQG� K�3'0$1�� 'DV� ,PSHGDQ]HUJHEQLVV� GHU

EHLGHQ�6\VWHPH�ZLUG�ZLH�IROJW�YHUJOHLFKHQG�GLVNXWLHUW�

,Q� $EE�� ����� VLQG� GLH� /HLWIlKLJNHLWVNXUYHQ� LQ� $EKlQJLJNHLW� YRQ� GHU� 7HPSHUDWXU� I�U� GLH

6\VWHPH� V�K��3'0$1�76+� ������ PRO�PRO�� �$EE������D�� XQG� V�K��3'0$1�76+� �����

PRO�PRO�� �$EE������E�� GDUJHVWHOOW�� ZREHL� GLH� GD]XJHK|ULJHQ� 7KHUPRJUDPPH� HEHQIDOOV

DEJHELOGHW�VLQG�
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$EE� ����� $EKlQJLJNHLW GHU /HLWIlKLJNHLW YRQ GHU 7HPSHUDWXU GHU ,RQRPHUEOHQGV

D� V�K��3'0$1�76+ ����� PRO�PRO� XQG E� V�K��3'0$1�76+ �����

PRO�PRO��

'LH HQWVSUHFKHQGHQ '6&�.XUYHQ VLQG HEHQIDOOV ZLHGHUJHJHEHQ�
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,Q� $EE������D� �V�K��3'0$1�76+ �����PRO�PRO�� ILQGHW� PDQ� LQ� GHU� '6&�0H�NXUYH�� GD�

VRZRKO� V�3'0$1�76+� DOV� DXFK� K�3'0$1�76+� DOV� HLQ� DPRUSKHV� 6\VWHP� PLW� OHGLJOLFK

HLQHU� *ODV�EHUJDQJVWHPSHUDWXU� �7J�V�3'0$1�76+� ���&�� 7J�K�3'0$1�76+� ���&�

YRUOLHJHQ��0DQ�VLHKW�LQ�GHU�/HLWIlKLJNHLWVNXUYH�ZLHGHUXP��GD��GHU�0H�SXQNW�EHL�$QQlKHUXQJ

DQ� 7J� HWZD� XQWHUKDOE� GHU� *HUDGH� GHU�0H�SXQNWH� REHUKDOE� YRQ� 7J� OLHJW�� (LQ� OLQHDULVLHUWHU

=XVDPPHQKDQJ� EHVWHKW� ]ZLVFKHQ� GHU� /HLWIlKLJNHLW� XQG� GHU� 7HPSHUDWXU� ���7�� XQG� GLH

/HLWIlKLJNHLWVNXUYH� GHV� 6HLWHQNHWWHQSRO\PHUV\VWHPV� OLHJW� GHXWOLFK� REHUKDOE� GHU� GHV

+DXSWNHWWHQSRO\PHUV\VWHPV�� 'LHV� N|QQWH� DQ� GHU� KRKHQ� 0RELOLWlW� GHU� 3RO\PHUNHWWHQ� GHV

6HLWHQNHWWHQSRO\PHUV�V�3'0$1�OLHJHQ��YJO��)ROJHDEVFKQLWW��

,Q� $EE������E� �V�K��'0$1�76+ �����PRO�PRO�� ]HLJW� GLH� '6&�0H�NXUYH� HLQ

SKDVHQVHSDULHUWHV� 6\VWHP� PLW� HLQHP� *ODV�EHUJDQJ� XQG� HLQHP� 6FKPHO]HQGRWKHUP� I�U� GLH

EHLGHQ�%OHQGV��ZREHL�7J�V�3'0$1�76+� ����&��7P�V�3'0$1�76+� ���&�E]Z��7J�K�

3'0$1�76+� ����&��7P�K�3'0$1�76+� ���&�LVW�

,Q�GHU�/HLWIlKLJNHLWVNXUYH� LVW� HLQ� OLQHDUHU�$QVWLHJ�PLW�GHU�7HPSHUDWXU� � ���7�� ]X� ILQGHQ��(LQ

.QLFNSXQNW� LP� /HLWIlKLJNHLWVYHUODXI� WULWW� VRZRKO� I�U� V�3'0$1�76+� DOV� DXFK� I�U� K�

3'0$1�76+�DXI��'LHV�LVW�DXI�HLQHQ�6FKPHO]YRUJDQJ�GHU�76+�'RPlQHQ�]XU�FN]XI�KUHQ��V�

YRUKHULJHU� $EVFKQLWW��� =ZHL� HLQGHXWLJH� *HUDGHQVWHLJXQJHQ� N|QQWHQ� EHLP� %OHQG� K�

3'0$1�76+� HUPLWWHOW�ZHUGHQ�� ,P�*HJHQVDW]� GD]X� ]HLJHQ� GLH� ]ZHL�*HUDGHVWHLJXQJHQ� GHV

%OHQGV�V�3'0$1�76+� HLQHQ�JHULQJHQ�8QWHUVFKLHG��(LQH�P|JOLFKH�(UNOlUXQJ�GHU�JHULQJHQ

/HLWIlKLJNHLWVlQGHUXQJ� EHL� V�3'0$1�76+� N|QQWH� ZLH� IROJW� VHLQ�� 'LH� REHUKDOE� YRQ� 7J

YRUOLHJHQGH� 6HLWHQNHWWHQEHZHJOLFKNHLW� YRQ� V�3'0$1� I�KUW� ]X� K|KHUHQ� /HLWIlKLJNHLWHQ� LP

9HUJOHLFK�]X�K�3'0$1��ZR�GDV�3RO\PHU�HLQH�JHULQJH�.HWWHQPRELOLWlW�]HLJW��'DKHU�LVW�HLQH

UHODWLY� KRKH� /HLWIlKLJNHLW� I�U� V�360$1�76+� EHUHLWV� YRU� GHP� 6FKPHO]HQ� GHU�76+�3KDVH

P|JOLFK�XQG�GHU�8QWHUVFKLHG�YRU�XQG�QDFK�GHP�6FKPHO]HQ�HQWVSUHFKHQG�JHULQJ�

=XP�/HLWIlKLJNHLWVYHUJOHLFK�GHV�6\VWHPV�V�3'0$1�76+�PLW�GHP�YRQ�K�3'0$1�VLQG�GDV

0LVFKXQJVYHUKlOWQLV�� GHU� *HZLFKWVDQWHLO� DQ� 3RO\PHUEDVH�� VRZLH� GLH� /HLWIlKLJNHLW� EHLP

JOHLFKHQ� *UDG� GHU� 8QWHUN�KOXQJ� ]�%�� 7�7J ���&�� ���&� I�U� GDV� 0LVFKXQJVYHUKlOWQLV

������PRO�PRO�� XQG� 7�7P ���&�� ���&� I�U� GDV� 0LVFKXQJVYHUKlOWQLV� ������PRO�PRO�� � LQ

7DE�������]XVDPPHQJHID�W�
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7DE������� hEHUVLFKW� �EHU� GLH� =XVDPPHQVHW]XQJ� XQG� GLH� /HLWIlKLJNHLW�V� EHLP� JOHLFKHQ
*UDG� GHU� 8QWHUN�KOXQJ� I�U� GLH� ,RQRPHUEOHQGV� 3'0$1�76+

�����������PRO�PRO����

,RQRPHUEOHQGV

3'0$1�76+

�PRO�PRO�

V�K��3'0$1

�*HZ���

V�7�7J�P�����

�6�FP�

���
�V����

�K����

�V��V����&� ���
����

�K��V����&� ���
����

�V��V����&� ���
����

�K��V����&� ���
����

���
�V����

�K����

�V��V����&� ���
����

�K��V����&� ���
����

�V��V����&� ���
����

�K��V����&� ���
����

����V���6HLWHQNHWWHQSRO\PHUV\VWHP���K���+DXSWNHWWHQSRO\PHUV\VWHP
9JO��7DE������ I�U� GLH� (UPLWWOXQJ� GHU� *HZLFKWVSUR]HQW� '0$1� �*HZ���� XQG� GHU
$NWLYLHUXQJVHQHUJLH� �(D��� ZREHL� GLH� 0ROPDVVH� GHU� :LHGHUKROXQJVHLQKHLW� YRQ� V�
3'0$1�������J�PRO�XQG�YRQ�K�3'0$1�������J�PRO�EHWUlJW�
����V�7�7J�P��� LVW� GLH� /HLWIlKLJNHLW� EHL� 7�7J�P��� I�U� GDV�0LVFKXQJVYHUKlOWQLV� V�K��
3'0$1�76+� ������PRO�PRO�� LVW� 7�7J� XQG� I�U� GDV� 0LVFKXQJVYHUKlOWQLV� V�K��
3'0$1�76+� ������PRO�PRO�� LVW� 7�7P� YHUZHQGHW� ZRUGHQ�� ZREHL� GLH
*ODV�EHUJDQJVWHPSHUDWXUHQ�XQG�GLH�6FKPHO]SXQNWH�GHQ�'6&�.XUYHQ�LQ�$EE������D�E
HQWQRPPHQ�VLQG�

(LQ�9HUJOHLFK�GHU�LQ�7DE�������DQJHJHEHQHQ�/HLWIlKLJNHLWVZHUWH�I�U�GDV�0LVFKXQJVYHUKlOWQLV

������PRO�PRO��HUJLEW��GD��GLH�/HLWIlKLJNHLW�YRQ�V�3'0$1�76+�FD�����IDFK�K|KHU�DOV�GLH�YRQ

K�3'0$1�76+�OLHJW��'LHV�]HLJW��GD��LP�0LVFKXQJVYHUKlOWQLV�������PRO�PRO��GDV�3RO\PHU�V�

3'0$1� GXUFK� HLQH� KRKH� 6HLWHQNHWWHQEHZHJOLFKNHLW� LP� 9HUJOHLFK� ]X� K�3'0$1� GLH

$XVELOGXQJ�HLQHV�,RQHQSHUNRODWLRQZHJV�HUOHLFKWHUW�XQG�GDPLW�HLQH�KRKH�/HLWIlKLJNHLW�HUUHLFKW�

(LQ�9HUJOHLFK�GHU�/HLWIlKLJNHLWVZHUWH� I�U�GDV�0LVFKXQJVYHUKlOWQLV� ������PRO�PRO��]HLJW��GD�

HLQ� JHULQJHU�8QWHUVFKLHG� GHU� /HLWIlKLJNHLW� ]ZLVFKHQ� V�3'0$1�76+� XQG�K�3'0$1�76+

YRUOLHJW��'LHV�N|QQWH�GDUDXI�]XU�FN]XI�KUHQ�VHLQ��GD��GLH�,RQHQSHUNRODWLRQ�PLW�]XQHKPHQGHP

$QWHLO� DQ� 76+� ZHVHQWOLFK� HQWODQJ� GHP� 3IDG� DXV� GHU� 6lXUH� 76+� VWDWWILQGHW�� XQG� GLH

&DUULHUHLQKHLW� GDUDQ� NDXP� EHWHLOLJW� LVW�� ZREHL� GLH� .HWWHQEHZHJOLFKNHLW� GLH� DEVROXWHQ

/HLWIlKLJNHLWVZHUWH�NDXP�EHHLQIOX�W�

������� ,PSHGDQ]XQWHUVXFKXQJ� GHU� ELQlUHQ� ,RQRPHUEOHQGV� DXV� ]ZHL� SRO\PHUHQ

.RPSRQHQWHQ�V�K��3'0$1�366+

'LH� ,PSHGDQ]PHVVXQJHQ� GHU� ,RQRPHUEOHQGV� DXV� ]ZHL� SRO\PHUHQ� .RPSRQHQWHQ� V�K��

3'0$1�366+� ]HLJHQ�� GD�� ZHGHU� I�U� GHQ� ,RQRPHUEOHQG� V�3'0$1�366+� QRFK� I�U� K�

3'0$1�366+� HLQH� /HLWIlKLJNHLW� XQWHUKDOE� GHV� =HUVHW]XQJVSXQNWV� �7 ����&�� E]Z�� GHU
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PD[LPDO�PH�EDUHQ�7HPSHUDWXU� �7PD[ ����&�� YJO��.DS����������� JHPHVVHQ�ZHUGHQ� NDQQ�� (V

N|QQWH�DXI�IROJHQGH�]ZHL�*U�QGH�]XU�FNJHI�KUW�ZHUGHQ�

���'LH�JHULQJH�3URWRQHQNRQ]HQWUDWLRQ�GHV�]X���PRO��VXOIRQLHUWHQ�3RO\VW\UROV��366+��LVW�]XU

(U]HXJXQJ� HLQHU� JHQ�JHQG� KRKHQ� /HLWIlKLJNHLW� LP�%OHQG� QLFKW� DXVUHLFKHQG��'XUFK� =XJDEH

GHV�EDVLVFKHQ�3RO\PHUV� V�3'0$1� RGHU�K�3'0$1�ZLUG�GLH�3URWRQHQNRQ]HQWUDWLRQ�ZHLWHU

³YHUG�QQW¦�� XQG� GDPLW� OLHJW� HLQH� ZHVHQWOLFK� JHULQJHUH� $Q]DKO� GHV� /DGXQJVWUlJHUV� LP

3RO\PHU�3RO\PHU�,RQRPHUEOHQG�YRU�

���'LH�8QWHUVXFKXQJHQ�GHU�.RUUHODWLRQ�]ZLVFKHQ�GHU�/HLWIlKLJNHLW�XQG�GHU�'6&�0HVVXQJ�YRQ

,RQRPHUEOHQGV� DXV� SRO\PHUHU� XQG� QLHGHUPROHNXODUHU� .RPSRQHQWH� ]HLJHQ�� GD�� HLQH

QHQQHQVZHUWH� /HLWIlKLJNHLW� HUVW� EHREDFKWHW� ZHUGHQ� NDQQ�� ZHQQ� GLH�0H�WHPSHUDWXU� �7�� GLH

*ODV�EHUJDQJVWHPSHUDWXU� �7J�� GHXWOLFK� �EHUVFKUHLWHW�� 'LH� 7HPSHUDWXUGLIIHUHQ]� �7�7J�� LVW

XQWHUVFKLHGOLFK�I�U�GLH�YHUVFKLHGHQHQ�6\VWHPH�XQG�OLHJW�]ZLVFKHQ���.���.��YJO�����������

'LH� DXV� '6&�7KHUPRJUDPPHQ� HUPLWWHOWHQ� *ODV�EHUJDQJVWHPSHUDWXUHQ� OLHJHQ� I�U� V�

3'0$1�366+� ]ZLVFKHQ� ���������&� XQG� I�U� K�3'0$1�366+� ]ZLVFKHQ� ��������&�

$XIJUXQG� GHU� /LPLWLHUXQJ� PD[LPDO� PH�EDUHU� 7HPSHUDWXU� �I�U� V�3'0$1�366+�� ����&

�=HUVHW]XQJVWHPSHUDWXU� YRQ� V�3'0$1�� XQG� I�U� K�3'0$1�366+� ����&� �PD[LPDOH

0H�]HOOHQWHPSHUDWXU���NRQQWH�GLH�]XU�(U]HXJXQJ�HLQHU�QHQQHQVZHUWHQ�/HLWIlKLJNHLW�EHQ|WLJWH

.HWWHQPRELOLWlW�E]Z��GDV� HQWVSUHFKHQGH� IUHLH�9ROXPHQ�EHL� GLHVHU�7HPSHUDWXU�QLFKW� HUUHLFKW

ZHUGHQ��GLH� I�U�GHQ�,RQHQWUDQVSRUW�GXUFK�3HUNRODWLRQ�E]Z��)OXNWXDWLRQ�GHV� IUHLHQ�9ROXPHQV

HUIRUGHUOLFK�VLQG�

'D�DXFK�NHLQH�/HLWIlKLJNHLW�EHL�GHU�0LVFKXQJ�K�3'0$1�366+�������PRO�PRO���7J ����&�

ELV�����&�JHIXQGHQ�ZXUGH��N|QQWH�PDQ�GDUDXV�VFKOLH�HQ��GD��GHU�R��J��]ZHLWH�)DNWRU�NHLQH

HQWVFKHLGHQGH�5ROOH�VSLHOW��G�K��GLH�3URWRQHQNRQ]HQWUDWLRQ�LVW� LQ�GHP�)DOO�GHU�HQWVFKHLGHQGH

3DUDPHWHU�

=XU�(UK|KXQJ�GHU�3URWRQHQNRQ]HQWUDWLRQ�XQG�GDPLW�GHU�/HLWIlKLJNHLW�GHU�,RQRPHUEOHQGV�DXV

]ZHL�SRO\PHUHQ�.RPSRQHQWHQ�N|QQHQ�]ZHL�0HWKRGHQ�YHUZHQGHW�ZHUGHQ�

���� 'XUFK� =XJDEH� GHU� QLHGHUPROHNXODUHQ� 6lXUH�� ZLH� ]�%�� 76+� LQ� GHQ� ELQlUHQ

3RO\PHU�3RO\PHU�,RQRPHUEOHQGV��.DS����������

���� 'XUFK� (UK|KXQJ� GHV� 6XOIRQLHUXQJVJUDGHV� GHV� VXOIRQLHUWHQ� 3RO\VW\UROV� LQ� GHQ� ELQlUHQ

SRO\PHUHQ�,RQRPHUEOHQGV��.DS����������

'LH� ,PSHGDQ]XQWHUVXFKXQJ� GHU� GXUFK� R�� J��0HWKRGHQ� HUKDOWHQHQ� ,RQRPHUEOHQGV� ZHUGHQ� LQ

GHQ�IROJHQGHQ�.DSLWHOQ��.DS����������XQG����������EHVSURFKHQ�
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��������,PSHGDQ]XQWHUVXFKXQJ�GHU�WHUQlUHQ�,RQRPHUEOHQGV

=XU� (UK|KXQJ� GHU� 3URWRQHQNRQ]HQWUDWLRQ� ZHUGHQ� WHUQlUH� 0LVFKXQJHQ� DXV

3'0$1�366+�76+� GXUFK� =XJDEH� QLHGHUPROHNXODUHU� 6lXUH�76+� HU]HXJW� �YJO�������������

'LH� 'DUVWHOOXQJ� GHU� WHUQlUHQ� %OHQGV� HUIROJW� KLHUEHL� LP� PRODUHQ� 9HUKlOWQLV

3'0$1�366+�76+� �������� PRO�PRO�PRO��� GD� VLH� VR� GHP� XQWHUVXFKWHQ� ELQlUHQ� 6\VWHP

3'0$1�76+�������PRO�PRO��IRUPDO�HQWVSUHFKHQ�

,Q�$EE������D�ZHUGHQ�GLH�/HLWIlKLJNHLWVNXUYHQ� LQ�$EKlQJLJNHLW�YRQ�GHU�7HPSHUDWXU� I�U�GLH

,RQRPHUEOHQGV� V�3'0$1�366+�76+� XQG� K�3'0$1�366+�76+� ��������PRO�PRO�PRO�

GDUJHVWHOOW��ZREHL�LQ�$EE������E�GLH�GD]XJHK|ULJHQ�'6&�0H�NXUYHQ�ZLHGHUJHJHEHQ�VLQG�

,Q� $EE������D� ZLUG� JH]HLJW�� GD�� GLH� /HLWIlKLJNHLW� GXUFK� GLH� (LQI�KUXQJ� YRQ� 76+� LQ

3RO\PHU�3RO\PHU�,RQRPHUEOHQGV�3'0$1�366+�HUK|KW�ZLUG�

(LQH� QDKH]X� OLQHDUH� $EKlQJLJNHLW� GHU� /HLWIlKLJNHLW� YRQ� GHU� 7HPSHUDWXU� ���7��� G�K�� HLQH

$UUKHQLXV�%H]LHKXQJ� REHUKDOE� YRQ� GHU� *ODV�EHUJDQJVWHPSHUDWXU� I�U� GHQ� %OHQG� V�

3'0$1�366+�76+�ZLUG�EHREDFKWHW��ZlKUHQG�I�U�GHQ�%OHQG�K�3'0$1�366+�76+�NHLQ

VROFKHV� 9HUKDOWHQ� YRUOLHJW�� ZHOFKHV� GXUFK� GLH� )UHLH�9ROXPHQ�7KHRULH� EHVFKULHEHQ� ZHUGHQ

N|QQWH�

,P� 6\VWHP� V�3'0$1�366+�76+� HUP|JOLFKW� GDV� 6HLWHQNHWWHQSRO\PHU� GXUFK� GLH

%HZHJOLFKNHLW�GHU�6HLWHQNHWWHQ�HLQH�$QQlKHUXQJ�GHU�&DUULHUEDXVWHLQH�]X�HUUHLFKHQ�XQG�GDPLW

HLQHQ� 3HUNRODWLRQVZHJ� ]X� RUJDQLVLHUHQ�� ,P� 9HUJOHLFK� ]XP� 6HLWHQNHWWHQSRO\PHU� OLHJHQ� GLH

&DUULHUHLQKHLWHQ�GHV�+DXSWNHWWHQSRO\PHUV�LQQHUKDOE�HLQHU�.HWWH�ZHLWHU�YRQHLQDQGHU�ZHJ��'LH

$XVELOGXQJ�HLQHV�3HUNRODWLRQVZHJV�EHQ|WLJW�PHKU�%HZHJXQJ� LQ�GHQ�3RO\PHUNHWWHQ��ZHOFKH

GXUFK� 366+� YHUKLQGHUW� ZHUGHQ� N|QQWH�� 'DKHU� LVW� HLQH� 2UJDQLVDWLRQ� GHV� 3HUNRODWLRQVZHJV

EHLP� +DXSWNHWWHQSRO\PHUV\VWHP� HUVFKZHUW�� 'LHV� N|QQWH� DXFK� GD]X� I�KUHQ�� GD�� GHU

,RQHQWUDQVSRUW�GXUFK�)OXNWXDWLRQ�GHU�IUHLHQ�9ROXPHQ�DEOlXIW�

,Q�GHQ�'6&�.XUYHQ� �$EE������E��ZLUG� OHGLJOLFK� HLQH�*ODV�EHUJDQJVWHPSHUDWXU� �7J|����&�

VRZRKO� I�U�GDV�6HLWHQNHWWHQSRO\PHU�� DOV� DXFK� I�U�GDV�+DXSWNHWWHQSRO\PHUV\VWHP�JHIXQGHQ�

'LHV�GHXWHW�DXI�HLQH�KRPRJHQH�0LVFKXQJ�KLQ�
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,Q�7DE�������VLQG�GDV�0LVFKXQJVYHUKlOWQLV�XQG�GHU�*HZLFKWVDQWHLO�DQ�3RO\PHUEDVH�VRZLH�GLH

/HLWIlKLJNHLW� EHLP� JOHLFKHQ� *UDG� GHU� 8QWHUN�KOXQJ� �7�7J �]�%�����&�����&�

]XVDPPHQJHID�W�

(LQH� YHUJOHLFKEDUH� /HLWIlKLJNHLW� LQQHUKDOE� HLQHU� )HKOHUJUHQ]H� ZLUG� KLHU� I�U� V�

3'0$1�366+�76+� XQG� I�U� K�3'0$1�366+�76+� JHIXQGHQ�� ZREHL� GLH� JOHLFKH

/DGXQJVWUlJHUNRQ]HQWUDWLRQ�VRZLH�YHUJOHLFKEDUH�*HZLFKWVSUR]HQWH�GHV�3RO\PHUV�V�3'0$1

XQG� K�3'0$1� YRUOLHJHQ�� ,P� *HJHQVDW]� ]X� GHQ� ELQlUHQ� ,RQRPHUEOHQGV� �3'0$1�76+�

�����PRO�PRO��� EHL� GHQHQ� GLH�0RELOLWlW� GHU� 3RO\PHUVHJPHQWH� XQWHUVFKLHGOLFKH� /HLWIlKLJNHLW

EHGLQJW�� LVW� GHU�(LQIOX��GHU�.HWWHQPRELOLWlW� DXI�GLH�/HLWIlKLJNHLW� LQ� WHUQlUHQ� ,RQRPHUEOHQGV

QLFKW� ]X� EHREDFKWHQ�� 'LHV� N|QQWH� DXI� GHQ� GRPLQLHUWHQ� (LQIOX�� YRQ� 366+� ]XU�FN]XI�KUHQ

VHLQ�

$EE�������� 'LH� � $EKlQJLJNHLW� GHU� /HLWIlKLJNHLW� YRQ� GHU� 7HPSHUDWXU� D�� I�U� GHQ
,RQRPHUEOHQG� K�3'0$1�366+�76+� �������� PRO�PRO�PRO��z� XQG� � V�
3'0$1�366+�76+� �������� PRO�PRO�PRO������ '6&�0H�NXUYH� PLW
HUVWHP�+HL]ODXI�E��
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7DE������� hEHUVLFKW� �EHU� GLH� =XVDPPHQVHW]XQJ� XQG� GLH� /HLWIlKLJNHLW�V� EHLP� JOHLFKHQ
*UDG� GHU� 8QWHUN�KOXQJ� I�U� GLH� ,RQRPHUEOHQGV� 3'0$1�366+76+� �������
PRO�PRO�� ��

,RQRPHUEOHQGV

3'0$1�366+�76+

�PRO�PRO�PRO�

V�K��3'0$1���

�*HZ���

V�7�7J���

�6�

�����
�V����

�K����

�V��V����&� ���
����

�K��V����&� ���
����

�V��V����&� ���
����

�K��V����&� ���
����

����V���6HLWHQNHWWHQSRO\PHUV\VWHP���K���+DXSWNHWWHQSRO\PHUV\VWHP
���� 9JO�� 7DE������ I�U� GLH� (UPLWWOXQJ� GHU� *HZLFKWVSUR]HQW� '0$1� �*HZ����� ZREHL� GLH
0ROPDVVH� GHU� :LHGHUKROXQJVHLQKHLW� YRQ� V�3'0$1� ������J�PRO�� YRQ� K�3'0$1

������J�PRO��YRQ�366+�����J�PRO�XQG�GLH�0ROPDVVH�YRQ�76+�������J�PRO�EHWUlJW�
����V�7�7J�� LVW� GLH� /HLWIlKLJNHLW� EHL� 7�7J�� KLHUEHL� VLQG� GLH�*ODV�EHUJDQJVWHPSHUDWXUHQ� GHU
$EE������E�HQWQRPPHQ�

������� ,PSHGDQ]XQWHUVXFKXQJ�GHU�ELQlUHQ�,RQRPHUEOHQGV�DXV�3RO\PHUEDVH�XQG�KRFK

VXOIRQLHUWHP�3RO\VW\URO

1HEHQ�GHU�=XJDEH�QLHGHUPROHNXODUHU�6lXUH�76+�LQ�GHQ�ELQlUHQ�0LVFKXQJHQ�3'0$1�366+

�366+����PRO����YJO��.DS�����������NDQQ�GLH�KRKH�3URWRQHQNRQ]HQWUDWLRQ�LQ�GHQ�%OHQGV�DXFK

GXUFK�(UK|KXQJ�GHV�6XOIRQLHUXQJVJUDGV�GHV�VXOIRQLHUWHQ�3RO\VW\UROV�HU]LHOW�ZHUGHQ�

,PSHGDQ]XQWHUVXFKXQJ�GHU�VXOIRQLHUWHQ�3RO\VW\UROH�PLW�KRKHP�6XOIRQLHUXQJVJUDG

,P� 5DKPHQ� GLHVHU� $UEHLW� ZHUGHQ� VXOIRQLHUWH� 3RO\VW\UROH� PLW� KRKHP� 6XOIRQLHUXQJVJUDG

���PRO�����PRO��XQG���PRO���KHUJHVWHOOW�

,Q�$EE������� LVW� GHU� ]ZHLWH�+HL]ODXI�GHU�7KHUPRJUDPPH� VXOIRQLHUWHU�3RO\VW\UROH�PLW� HLQHP

6XOIRQLHUXQJVJUDG� YRQ� ��PRO��� ��PRO��� ��PRO�� XQG� ��PRO�� GDUJHVWHOOW�� 'LH� +HL]UDWH

EHWUlJW���.�PLQ��(V�ZLUG�JHIXQGHQ��GD��GLH�*ODV�EHUJDQJVWHPSHUDWXU�XQDEKlQJLJ�YRQ�GHP

6XOIRQLHUXQJVJUDG� LVW�XQG�]ZLVFKHQ�����&�����&�OLHJW��G�K��GLH�.HWWHQVWHLILJNHLW�ZLUG�QLFKW

GXUFK�GHQ�6XOIRQLHUXQJVJUDG�EHHLQIOX�W�
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'LH� ,PSHGDQ]XQWHUVXFKXQJVHUJHEQLVVH� GHU� VXOIRQLHUWHQ� 3RO\VW\UROH� PLW� HLQHP

6XOIRQLHUXQJVJUDG�YRQ���PRO�����PRO�����PRO�����PRO��XQG���PRO��VLQG�LQ�$EE������

GDUJHVWHOOW��ZREHL�GLH�/HLWIlKLJNHLWVNXUYH�YRQ�76+�]XP�hEHUEOLFN�HEHQIDOOV�ZLHGHUJHJHEHQ

LVW��'DV���PRO��LJH� VXOIRQLHUWH�3RO\VW\URO�ZLUG� ]XHUVW� DOV�1DWULXPVXOIRQDW� YRP� ,QVWLWXW� I�U

7H[WLO�� XQG� )DVHUFKHPLH� HUKDOWHQ�� ZHOFKHV� LP�8QWHUVFKLHG� ]X� DQGHUHQ� 3RO\VXOIRQVlXUHQ� LQ

$QOHKQXQJ� DQ� GLH� /LWHUDWXU� >�������@� KHUJHVWHOOW� XQG� GHVVHQ� 6XOIRQLHUXQJVJUDG� EHVWLPPW

ZLUG�� 'LH� 8PZDQGOXQJ� GHV� 1DWULXPVDO]HV� LQ� HQWVSUHFKHQGH� 3RO\VXOIRQVlXUH� HUIROJW� GXUFK

,RQHQDXVWDXVFK��0DQ�ILQGHW��GD��GLH�/HLWIlKLJNHLW�PLW�VWHLJHQGHU�7HPSHUDWXU�XQG�VWHLJHQGHP

6XOIRQLHUXQJVJUDG� DQVWHLJW�� 'LH� =XQDKPH� GHU� /HLWIlKLJNHLW� PLW� GHP� 6XOIRQLHUXQJVJUDG

N|QQWH�DXI�HLQH�=XQDKPH�GHU�3URWRQHQWUlJHUNRQ]HQWUDWLRQ�]XU�FNJHI�KUW�ZHUGHQ��1HEHQ�GHU

QLHGHUPROHNXODUHQ� 6lXUH� 76+� XQG� GHP� ��PRO��LJHQ� VXOIRQLHUWHQ� 3RO\VW\URO� N|QQWH� GDV

/HLWIlKLJNHLWVYHUKDOWHQ� GHU� 3RO\VXOIRQVlXUH� GXUFK� GLH� )UHLH�9ROXPHQ�7KHRULH� EHVFKULHEHQ

ZHUGHQ�

%HLP�9HUJOHLFK�GHU�,PSHGDQ]HUJHEQLVVH��$EE��������PLW�GHU�HQWVSUHFKHQGHQ�'6&�0H�NXUYH

�$EE��������ZLUG� JHIXQGHQ�� GD�� GLH� QHQQHQVZHUWH� /HLWIlKLJNHLW� HUVW� ��.���.� REHUKDOE� YRQ

7J�I�U�GDV���PRO���XQG���PRO��LJH�VXOIRQLHUWH�3RO\VW\URO�DXIWULWW��ZlKUHQG�I�U�GDV���PRO��

XQG���PRO��LJH�VXOIRQLHUWH�3RO\VW\URO�HLQH�/HLWIlKLJNHLW�EHUHLWV�XQWHUKDOE�YRQ�7J�JHPHVVHQ

�� �� ��� ��� ���
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7J ����&

$EE������� 7KHUPRJUDPPH� VXOIRQLHUWHU� 3RO\VW\UROH� PLW
6XOIRQLHUXQJVJUDG� YRQ� ��PRO�� ����� ��PRO�� ����
��PRO���������PRO�������'LH�+HL]UDWH�EHWUlJW���.�PLQ�
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ZHUGHQ� NDQQ�� 'LHV� ZHLVW� GDUDXI� KLQ�� GD�� GHU� 3HUNRODWLRQVZHJ� I�U� GLH� KRFK� VXOIRQLHUWHQ

3RO\VW\UROH� DXIJUXQG� GHU� KRKHQ� 3URWRQHQNRQ]HQWUDWLRQ� XQWHUKDOE� GHU

*ODV�EHUJDQJVWHPSHUDWXU�YRUKDQGHQ�LVW�

$EE�������]HLJW�HLQH�$XIWUDJXQJ�GHU�/HLWIlKLJNHLW�JHJHQ�GHQ�6XOIRQLHUXQJVJUDG��PRO���XQG

JHJHQ�GHQ�$QWHLO�DQ�6lXUHHLQKHLWHQ�LQ�*HZLFKWVSUR]HQW��*HZ����GHV�VXOIRQLHUWHQ�3RO\VW\UROV

EHL� ����&�� 'HU� :HUW� GHV� ��PRO��LJHQ� VXOIRQLHUWHQ� 3RO\VW\UROV� ZLUG� GXUFK� ([WUDSRODWLRQ

HUKDOWHQ��(LQ�.QLFNSXQNW�EHL���PRO��E]Z��EHL������*HZ����LVW�]X�VHKHQ��ZHOFKHU�DOV�HLQH

NULWLVFKH� .RQ]HQWUDWLRQ� >���@� DQJHVHKHQ� ZHUGHQ� N|QQWH�� 8QWHUKDOE� GHU� NULWLVFKHQ

.RQ]HQWUDWLRQ� LVW� GLH� /HLWIlKLJNHLWVlQGHUXQJ� PLW� GHU� 3URWRQHQNRQ]HQWUDWLRQ� E]Z�� PLW� GHP

*HZLFKWVDQWHLO� GHU� 6lXUHHLQKHLWHQ� JHULQJ�� (UVW� REHUKDOE� GLHVHV� :HUWHV� LVW� GLH

3URWRQHQSHUNRODWLRQ�P|JOLFK�XQG�HLQ�OLQHDUHU�$QVWLHJ�GHU�/HLWIlKLJNHLW�PLW�GHU�=XQDKPH�GHV

6XOIRQLHUXQJVJUDGHV�E]Z��GHU�*HZLFKWVSUR]HQWH�GHU�6lXUHHLQKHLW� LVW� VLFKWEDU��+LHUEHL� VSLHOW

GLH� 3URWRQHQNRQ]HQWUDWLRQ� HLQH� HQWVFKHLGHQGH� 5ROOH� I�U� GLH� /HLWIlKLJNHLW�� $E� ��PRO�

������*HZ���� LVW�HLQH�6lWWLJXQJ�HUUHLFKW��ZREHL�GLH�JHULQJH�=XQDKPH�GHU�/HLWIlKLJNHLW�PLW

GHU�3URWRQHQNRQ]HQWUDWLRQ�]X�EHREDFKWHQ�LVW�

$EE�������� $EKlQJLJNHLW� GHU� /HLWIlKLJNHLW� YRQ� GHU� 7HPSHUDWXU� I�U� GLH
VXOIRQLHUWHQ�3RO\VW\UROH�PLW�YHUVFKLHGHQHQ�6XOIRQLHUXQJVJUDGHQ�
+LHUEHL� LVW� GLH� /HLWIlKLJNHLWVNXUYH� YRQ� 76+� ]XP� hEHUEOLFN
HEHQIDOOV�ZLHGHUJHJHEHQ��'LH���PRO��LJH�3RO\VXOIRQVlXUH�ZLUG
]XHUVW� DOV� 1DWULXPVXOIRQDW� KHUJHVWHOOW� XQG� DQVFKOLH�HQG� GXUFK
,RQHQDXVWDXVFK�HUKDOWHQ�
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76+

366+ ��PRO�
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,PSHGDQ]XQWHUVXFKXQJ� GHU� ELQlUHQ� ,RQRPHUEOHQGV� DXV� V�3'0$1� XQG� KRFK

VXOIRQLHUWHP�3RO\VW\URO

'LH� ELQlUHQ� ,RQRPHUEOHQGV� DXV� V�3'0$1� XQG� GHP� VXOIRQLHUWHQ� 3RO\VW\URO

�6XOIRQLHUXQJVJUDG���PRO�����PRO��XQG���PRO���LP�0LVFKXQJVYHUKlOWQLV�%DVH�6lXUH�����

�����PRO�PRO�ZHUGHQ�KHUJHVWHOOW�

'LH� '6&�0H�NXUYHQ� �]ZHLWHU� +HL]ODXI�� GHU� R�� J�� ,RQRPHUEOHQGV� VLQG� LQ� $EE������

ZLHGHUJHJHEHQ�� 8P� GHQ� *ODV�EHUJDQJ� GHXWOLFK� EHREDFKWHQ� ]X� N|QQHQ�� ZLUG� HLQH� +HL]UDWH

YRQ���.�PLQ�YHUZHQGHW��'LH�*ODV�EHUJDQJVWHPSHUDWXUHQ�GHU�,RQRPHUEOHQGV�OLHJHQ�]ZLVFKHQ

GHU� EDVLVFKHQ� �7J ����&�� XQG� GHU� VDXUHQ� .RPSRQHQWH� �7J�� ����&�����&��� )�U� HLQHQ

,RQRPHUEOHQG�GHXWHW�OHGLJOLFK�HLQ�*ODV�EHUJDQJ�DXI�HLQH�KRPRJHQH�0LVFKXQJ�KLQ�

$EE�������� $EKlQJLJNHLW� GHU� /HLWIlKLJNHLW� YRP� 6XOIRQLHUXQJVJUDG� �PRO��
XQG�YRP�$QWHLO�DQ�6lXUHHLQKHLW�LQ�*HZLFKWVSUR]HQW��*HZ����EHL
����&�I�U�GLH�VXOIRQLHUWHQ�3RO\VW\UROH�

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

*HZ����6lXUHHLQKHLW�

6lXUHHLQKHLW �*HZ���

6XOIRQLHUXQJVJUDG �PRO��
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6XOIRQLHUXQJVJUDG��PRO��
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'LH� ,PSHGDQ]XQWHUVXFKXQJ�GHU� ,RQRPHUEOHQGV�%DVH�6lXUH������ ���� �PRO�PRO�� DXV���PRO��

LJHP� XQG� ��PRO��LJHP� VXOIRQLHUWHP� 3RO\VW\URO� ]HLJW�� GD�� GLH� /HLWIlKLJNHLW� ELV� ����&

XQWHUKDOE� GHU� GHWHNWLHUEDUHQ� *UHQ]H� OLHJW�� 'LH� /HLWIlKLJNHLWVNXUYHQ� GHU� ,RQRPHUEOHQGV� DXV

��PRO��LJHP�VXOIRQLHUWHP�3RO\VW\URO�I�U�GLH�EHLGHQ�0LVFKXQJVYHUKlOWQLVVH�VLQG�LQ�$EE������

GDUJHVWHOOW��'LH�/HLWIlKLJNHLWVNXUYH�GHV�UHLQHQ���PRO��LJHQ�VXOIRQLHUWHQ�3RO\VW\UROV�LVW�]XP

9HUJOHLFK�HEHQIDOOV�ZLHGHUJHJHEHQ�

'LH�/HLWIlKLJNHLWVYHUOlXIH�GHU�%OHQGV�EHILQGHQ� VLFK� GUHL� ELV� I�QI� =HKQHUSRWHQ]HQ� XQWHUKDOE

GHP�GHV� UHLQHQ���PRO��LJHQ� VXOIRQLHUWHQ�3RO\VW\UROV��'LH�/HLWIlKLJNHLW� GHV� ,RQRPHUEOHQGV

�����PRO�PRO��LVW�]ZHL�=HKQHUSRWHQ]HQ�QLHGULJHU�DOV�GLH�GHV�%OHQGV������PRO�PRO���ZHOFKHV�DQ

GHU�KRKHQ�3URWRQHQNRQ]HQWUDWLRQ�OLHJW��%HLP�9HUJOHLFK�PLW�'6&�7KHUPRJUDPPH��$EE�������

ILQGHW� PDQ�� GD�� GDV� ��PRO��LJH� UHLQH� VXOIRQLHUWH� 3RO\VW\URO� XQWHUKDOE� GHU

*ODV�EHUJDQJVWHPSHUDWXU��7J ����&��HLQH�/HLWIlKLJNHLW�JH]HLJW�KDW��ZlKUHQG�GLH�%OHQGV�HUVW

��.���.� REHUKDOE� YRQ� 7J� ���������&�� QHQQHQVZHUWH� /HLWIlKLJNHLWVZHUWH� HUJHEHQ�� ,P

*HJHQVDW]� ]X� GHP� UHLQHQ� ��PRO��LJHQ� VXOIRQLHUWHQ� 3RO\VW\URO�� EHL� ZHOFKHP� HLQ

3HUNRODWLRQVZHJ�EHUHLWV�YRU�GHP�*ODV�EHUJDQJ�YRUKDQGHQ�LVW��LVW�GLH�3URWRQHQSHUNRODWLRQ�I�U

GLH�%OHQGV�YRU�GHU�7J�QLFKW�P|JOLFK��'LHV� Ol�W�VLFK�HUNOlUHQ��'LH�3URWRQHQNRQ]HQWUDWLRQ� LVW

DXIJUXQG� GHU� %LOGXQJ� YRQ� 3RO\PHUVDO]� �V�3'0$1+
�

�366
����PRO���� HUQLHGULJW� XQG� GHU

YRUOLHJHQGH� 3HUNRODWLRQVZHJ� ZLUG� GDGXUFK� DEJHEURFKHQ�� ZREHL� GLH� 3RO\PHUNHWWHQ� GHV

3RO\PHUVDO]HV� XQWHUKDOE� YRQ� 7J� HLQJHIURUHQHQ� VLQG�� 1DFK� hEHUVFKUHLWHQ� GHU

�� �� �� ��� ��� ��� ��� ���
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D� E�

$EE������� �7KHUPRJUDPPH�GHU�%OHQGV�DXV�V�3'0$1�XQG�VXOIRQLHUWHP�3RO\VW\URO�PLW
GHP� 6XOIRQLHUXQJVJUDG� ��PRO�� ����� ��PRO�� ����� ��PRO�� ���� LP
0LVFKXQJVYHUKlOWQLV� %DVH�6lXUH� ����� �PRO�PRO�� �D�� XQG� ����� �PRO�PRO��E��
'LH�+HL]UDWH�EHWUlJW���.�PLQ�
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*ODV�EHUJDQJVWHPSHUDWXUHQ�XP���.���.�NDQQ�GLH�$XVELOGXQJ�HLQHV�3HUNRODWLRQVZHJV�GXUFK

GLH� KRKH� 3RO\PHUNHWWHQEHZHJOLFKNHLW� HUP|JOLFKW� ZHUGHQ� XQG� GDKHU� HLQH� PH�EDUH

/HLWIlKLJNHLW�DXIZHLVHQ�

)�U� GLH� %DVH�6lXUH� ������PRO�PRO�� 0LVFKXQJHQ�� ZLH� ]�%�� GLH� WHUQlUH� 0LVFKXQJ� V�

3'0$1�366+���PRO���76+���������PRO�PRO�PRO��� GLH� WHUQlUH� 0LVFKXQJ� '0$1�V�

3'0$1�366+���PRO�����������PRO�PRO�PRO�� XQG� GLH� ELQlUH� 0LVFKXQJ� V�

3'0$1�366+���PRO���������PRO�PRO�� VLQG� GDV� PRODUH� 0LVFKXQJVYHUKlOWQLV� %DVH�6lXUH

LGHQWLVFK�� GHU� *HZLFKWVDQWHLO� DQ� .RPSRQHQWH� XQG� GLH� *ODV�EHUJDQJVWHPSHUDWXUHQ

YHUJOHLFKEDU�� ,P�9HUJOHLFK�GHU� ,PSHGDQ]PH�HUJHEQLVVH�GHU�GUHL�%OHQGV�ZLUG�JHIXQGHQ��GD�

GLH� WHUQlUHQ�0LVFKXQJHQ� HLQH� /HLWIlKLJNHLW� YRQ� ���������� 6�FP� ]HLJHQ�� ZlKUHQG� GLH� ELQlUH

0LVFKXQJ�REHUKDOE�GHU�PH�EDUHQ�*UHQ]H�QLFKW�OHLWIlKLJ�LVW��+LHUEHL�VLHKW�PDQ��GD��GLH�KRKH

%HZHJOLFKNHLW�GHU�QLHGHUPROHNXODUHQ�.RPSRQHQWH�HLQHQ�JUR�HQ�(LQIOX��DXI�GLH�/HLWIlKLJNHLW

EHZLUNW��$EE��������
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V�3'0$1�366+���PRO���76+
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$EE� ����� $EKlQJLJNHLW GHU /HLWIlKLJNHLW YRQ

GHU 7HPSHUDWXU I�U WHUQlUH 6\VWHPH

�%DVH�6lXUH ���� PRO�PRO� V�

3'0$1�366+���PRO���76+

����� �PRO�PRO�PRO� � XQG

'0$1�V�3'0$1�366+���PRO��

����� �PRO�PRO�PRO���
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366+���PRO��
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$EE� ����� $EKlQJLJNHLW GHU /HLWIlKLJNHLW YRQ

GHU 7HPSHUDWXU I�U GDV ��PRO��

LJH VXOIRQLHUWH 3RO\VWURO z XQG GLH

%OHQGV DXV V�3'0$1 XQG

��PRO��LJHP VXOIRQLHUWHQ

3RO\VW\URO LP 0LVFKXQJVYHUKlOWQLV

��� �PRO�PRO� { XQG ��� �PRO�PRO�

��
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���([SHULPHQWHOOHU�7HLO

����/|VXQJVPLWWHO�XQG�5HDJHQWLHQ

D��D��$]RELVLVREXW\URQLWULO��$,%1�

�$,%1�ZLUG�DXV�0HWKDQRO�XPNULVWDOOLVLHUW�

S�&KORUPHWK\OVW\URO

�S�&KORUPHWK\OVW\URO�ZLUG�XQWHU�9DNXXP�GHVWLOOLHUW�

&KORURIRUP

�7HFKQLVFKHV�&KORURIRUP�ZLUG�GHVWLOOLHUW�

�����'LFKORUGLSKHQ\OVXOIRQ

������'LFKORUGLSKHQ\VXOIRQ�ZLUG�DXV�7ROXRO�YRU�GHU�9HUZHQGXQJ�]ZHLPDO�XPNULVWDOOLVLHUW�

'LFKORUPHWKDQ

�7HFKQLVFKHV�'LFKORUPHWKDQ�ZLUG��EHU�&DOFLXPK\GULG�]ZHL�7DJH�XQWHU�5�FNIOX��HUKLW]W�XQG

DEGHVWLOOLHUW�

����'LK\GUR[\QDSKWKDOLQ

�����'LK\GUR[\QDSKWKDOLQ� ZLUG� DXV� :DVVHU� XPNULVWDOOLVLHUW� XQG� XQWHU� 9DNXXP� EHL� ���&

PHKUHUH�7DJH�JHWURFNQHW�

'LPHWKR[\HWKDQ

�'LPHWKR[\HWKDQ�ZLUG�]ZHL�7DJH��EHU�1DWULXP�XQG�XQWHU�$UJRQ�XQWHU�5�FNIOX��HUKLW]W�XQG

DEGHVWLOOLHUW�

1�1��'LPHWK\ODFHWDPLG��'0$�

�'0$�ZLUG��EHU�3KRVSKRUSHQWR[LG�]ZHL�7DJH�JHU�KUW��XQWHU�9DNXXP�DEGHVWLOOLHUW�XQG�XQWHU

$UJRQ�XQG�0ROVLHE���c��DXIEHZDKUW�

(WKDQRO

�(WKDQRO�ZLUG��EHU�1DWULXP�JHWURFNQHW�XQG�DEGHVWLOOLHUW�

Q�+H[DQ

�7HFKQLVFKHV�Q�+H[DQ�ZLUG�GHVWLOOLHUW�

.DOLXPFDUERQDW

�.DOLXPFDUERQDW�ZLUG�YRU�GHU�9HUZHQGXQJ�EHL�����&����6WXQGHQ�JHWURFNQHW�

0HWKDQRO

�7HFKQLVFKHV�0HWKDQRO�ZLUG�GHVWLOOLHUW�
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1�0HWK\OS\UUROLGRQ

�1�0HWK\OS\UUROLGRQ�ZLUG��EHU�&DOFLXPK\GULG�]ZHL�7DJH�JHU�KUW��XQWHU�9DNXXP�DEGHVWLOOLHUW

XQG�XQWHU�$UJRQ�XQG�0ROVLHE���c��DXIEHZDKUW�

0HWKDQVXOIRQVlXUH

�0HWKDQVXOIRQVlXUH�ZLUG�XQWHU�9DNXXP�GHVWLOOLHUW�

1DWULXPK\GULG

�1DWULXPK\GULG� ZLUG� YRU� GHP� (LQVDW]� PLW� 3HWUROHWKHU� JHZDVFKHQ� XQG� XQWHU� 9DNXXP� ]ZHL

7DJH�JHWURFNQHW�

3HWUROHWKHU

�7HFKQLVFKHU�3HWUROHWKHU�ZLUG�GHVWLOOLHUW�

7HWUDK\GURIXUDQ

�7HFKQLVFKHV�7HWUDK\GURIXUDQ�ZLUG�]ZHL�7DJH��EHU�.DOLXPK\GUR[LG�XQWHU�5�FNIOX�� HUKLW]W�

XQG� DQVFKOLH�HQG� QRFKPDOV� PHKUHUH� 7DJH� �EHU� .DOLXP� XQG� XQWHU� $UJRQ� XQWHU� 5�FNIOX�

HUKLW]W�XQG�DEGHVWLOOLHUW�

7ROXRO

�7HFKQLVFKHV�7ROXRO�ZLUG��EHU�1DWULXP�PHKUHUH�7DJH�XQWHU�5�FNIOX��HUKLW]W�XQG�XQWHU�$UJRQ

DEGHVWLOOLHUW�

)ROJHQGH�&KHPLNDOLHQ�ZHUGHQ�RKQH�ZHLWHUH�5HLQLJXQJ�HLQJHVHW]W�

$NWLYNRKOH

$OXPLQLXPR[LG

%RUWULEURPLG

�����'LK\GUR[\GLSKHQ\OVXOIRQ

'LPHWK\OVXOIDW

'LSKHQ\OHWK\OHQ

(LVHVVLJ

(VVLJVlXUH

�+�%HQ]RWULD]RO

>��@.URQH��

1DWULXPERUK\GULG

1DWULXPK\SRFKORULW

3DOODGLXP�$NWLYNRKOH

3KRUVSKRUSHQWR[LG
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6DOSHWHUVlXUH

VHF�%XW\OOLWKLXP

7HWUDEXW\ODPPRQLXPEURPLG

����0HWKRGHQ�XQG�*HUlWH

'LH�YHUZHQGHWHQ�0HWKRGHQ�XQG�*HUlWH�VLQG�HQWVSUHFKHQG�GHU�$EIROJH�LP�.DSLWHO�DXIJHOLVWHW�

105�6SHNWURVNRSLH

�+�� XQG� ��&�.HUQUHVRQDQ]VSHNWUHQ� ZHUGHQ� DXI� HLQHP� %UXNHU� $GYDQFH� ���� ����0+]�

6SHNWURPHWHU�DXIJHQRPPHQ��'LH�FKHPLVFKH�9HUVFKLHEXQJ�G� LVW�DXI�7HWUDPHWK\OVLODQ��706�

DOV�LQWHUQHP�6WDQGDUG�EH]RJHQ�XQG�ZLUG�LQ�SSP�DQJHJHEHQ��)�U�GLH�6LJQDOVWUXNWXU�EHL�GHQ�+�

6SHNWUHQ�JHOWHQ�IROJHQGH�$EN�U]XQJHQ�

V� �VLQJXOHW��G� �GXEOHW��GG� �GXEOHW�YRQ�GXEOHWV��W� �WULSOHW��P� �PXOWLSOHW��E� �EUHLW

*HOSHUPHDWLRQVFKURPDWRJUDSKLH��*3&�

'LH�*3&�0HVVXQJHQ�ZHUGHQ�DQ�]ZHL�6\VWHPHQ�GHU�)LUPD�:$7(56�GXUFKJHI�KUW�

6\VWHP� �� EHVWHKW� DXV� HLQHU� +3/&�3XPSH� �:$7(56� ����� VRZLH� HLQHP� 5,�'HWHNWRU

�:$7(56������XQG�HLQHP�89�'HWHNWRU��:$7(56������'XDO�O���'LH�7UHQQXQJ�HUIROJW�DQ

GUHL� KLQWHUHLQDQGHUJHVFKDOWHWHQ�� PLW� YHUQHW]WHP� 3RO\VW\URO� �8OWUDVW\DJHO�� � JHI�OOWHQ� 6lXOHQ

�3RUHQGXUFKPHVVHU� ����� ������ ������ c�� WKHRUHWLVFKH� 7UHQQEHUHLFKH� ������������ ����

�������� ������������ J�PRO��� $OV� (OXWLRQVPLWWHO� GLHQW� HQWJDVWHV� XQG� ILOWULHUWHV� 1�1��

'LPHWK\ODFHWDPLG��'0$���)OX�UDWH���PO�PLQ��EHL����&��'LH�(LFKXQJ�GHU�$QODJH�HUIROJW�PLW

3RO\VW\UROVWDQGDUGV� �$EE��������$OV�5HIHUHQ]VXEVWDQ]�EHL� GHQ�0HVVXQJHQ�ZLUG�+H[\OEHQ]RO

YHUZHQGHW�

6\VWHP� �� EHVWHKW� DXV� HLQHU� +3/&�3XPSH� �:$7(56� ����� VRZLH� HLQHP� 5,�'HWHNWRU

�:$7(56� ����� XQG� HLQHP� 89�'HWHNWRU� �:$7(56� ������ 'LH� 7UHQQXQJ� HUIROJW� DP

3RO\PHUVlXOHQVDW]� DQ� YLHU� KLQWHUHLQDQGHUJHVFKDOWHWHQ�� PLW� YHUQHW]WHP� 3RO\VW\URO� �6W\DJHO

+5�� � JHI�OOWHQ�6lXOHQ� �WKHRUHWLVFKH�7UHQQEHUHLFKH� ����������� ������������� ������������

��������
���� J�PRO��� $OV� (OXWLRQVPLWWHO� GLHQW� HQWJDVWHV� XQG� ILOWULHUWHV� 7HWUDK\GURIXUDQ

�)OX�UDWH� �PO�PLQ�� EHL� ���&��'LH� (LFKXQJ� GHU�$QODJH� HUIROJW�PLW� 3RO\VW\UROVWDQGDUGV�� $OV

5HIHUHQ]VXEVWDQ]�EHL�GHQ�0HVVXQJHQ�ZLUG�+H[\OEHQ]RO��0� �����J�PRO��YHUZHQGHW�
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)7,5�6SHNWURVNRSLH

,QIUDURW�6SHNWUHQ� ZHUGHQ� PLW� HLQHP� %UXNHU� ,)6� ��9� 6SHNWURPHWHU� DXI� HLQHU� $75�(LQKHLW

�$EJHVFKZlFKWH�7RWDOUHIOH[LRQ�� �*ROGHQ�*DWH�'LDPRQG�$75��DFWLY�DUHD�RI� WKH�'LDPRQG� LV

���PP�[����PP��DXIJH]HLFKQHW�

'LIIHUHQWLHOOH�:lUPHIOX�NDORULPHWULH��'6&�

'6&�0HVVXQJHQ�ZHUGHQ�PLW�HLQHP�3HUNLQ�(OPHU�3\ULV���'LIIHUHQWLDO�6FDQQLQJ�&DORULPHWHU

GXUFKJHI�KUW��'LH�3UREHQHLQZDDJH� EHWUlJW� ]ZLVFKHQ� �� XQG� ���PJ��'LH�(LFKXQJ� GHV�*HUlWV

HUIROJW�PLW�:DVVHU�XQG�,QGLXP�

7KHUPRJUDYLPHWULVFKH�$QDO\VH��7*$�

7*$�0HVVXQJHQ�ZHUGHQ�PLW�HLQHP�3HUNLQ�(OPHU�7KHUPRJUDYLPHWULF�$QDO\]HU�7*$���XQWHU

6WLFNVWRIIDWPRVSKlUH�GXUFKJHI�KUW��'LH�3UREHQHLQZDDJH�EHWUlJW�]ZLVFKHQ���XQG����PJ�

6FKPHO]SUHVVHQ

3UREHQ�ZHUGHQ�PLW�HLQHU�KHL]EDUHQ�/DERUKDQGSUHVVH�0RGHOO�3:����:HEHU�3UHVVHQ�]ZLVFKHQ

7HIORQIROLHQ�VFKPHO]JHSUH�W�����&�7�����&��

,PSHGDQ]PHVVXQJHQ

,Q�$EE������LVW�GDV�,PSHGDQ]PH�V\VWHP�GDUJHVWHOOW�

�� �� �� �� �� �� �� �� �� ��

�

�

�

�

/
R
J
�0
R
O�
:
W

5HWHQWLRQ�7LPH

$EE�������*3&�(LFKNXUYH�DXV�3RO\VW\UROVWDQGDUG
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=XU� %HVWLPPXQJ� GHU� ,RQHQOHLWIlKLJNHLW� ZHUGHQ� GLH� ,PSHGDQ]PHVVXQJHQ� PLW� HLQHP

,PSHGDQFH� 6SHFWUXP� $QDO\]HU� �,0�� ,PSHGDQ]� PHDVXUHPHQW� V\VWHP�� =DKQHU� 0H�WHFKQLN�

XQWHU�9HUZHQGXQJ�HLQHU�=ZHL�(OHNWURGHQ�0H�]HOOH�DXIJHQRPPHQ�

)�U� GLH� 0RQRPHUPLVFKXQJHQ� ZHUGHQ� GLH� ,PSHGDQ]PHVVXQJHQ� LQ� HLQHU� *ODVPH�]HOOH� PLW

]ZHL� 3ODWLQGUlKWHQ� DOV� (OHNWURGHQ� GXUFKJHI�KUW�� 'LH� =HOOHQNRQVWDQWH� ZLUG� QDFK� MHGHU

0HVVXQJHQ� PLW� ���1� .&O�/|VXQJ� EHVWLPPW�� ZHOFKH� MH� QDFK� GHU� )�OOK|KH� GHU

0RQRPHUPLVFKXQJHQ�XQWHUVFKLHGOLFK�LVW��'LH�0H�IUHTXHQ]�OLHJW�]ZLVFKHQ���+]�XQG���0+]�

)�U� ,RQRPHUEOHQGV� HUIROJW� GLH�'XUFKI�KUXQJ�GHU� ,PSHGDQ]PHVVXQJHQ� LQ� HLQHU� DXV�0HVVLQJ

EHVWHKHQGHQ�]\OLQGHUI|UPLJHQ�0H�]HOOH��'D�GHU�6FKPHO]SXQNW�YRQ�7HIORQ��GDV�0DWHULDO�GHV

���5RKURIHQ
���3UREHKDOWHU
���0H�]HOOH�I�U�0RQRPHUPLVFKXQJHQ
���0H�]HOOH�I�U�0HPEUDQH
���0HPEUDQ
���(OHNWURGHQ
���7KHUPRHOHPHQWH

,PSHGDQ]JHUlW

�

�

�

$EE������6FKHPDWLVFKH�'DUVWHOOXQJ�GHV�,PSHGDQ]PH�V\VWHPV

7HPSHUDWXU�
UHJOHU

�

7HPSHUDWXUDQ]HLJH

�

�

�

�

�
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,VRODWRUWHLOV� LQ� GHU�0H�]HOOH� ����&� EHWUlJW�� NDQQ� GLHVH�0H�]HOOH� QLFKW� �EHU� ����&� JHKHL]W

ZHUGHQ���'LH�,RQRPHUPHPEUDQHQ��GLH�GXUFK�7URFNQXQJ�GHV�/|VXQJVPLWWHOV��FDVWLQJ�ILOP��I�U

'0$1�366+�XQG�GXUFK�6FKPHO]SUHVVHQ�I�U�GLH�UHVWOLFKHQ�,RQRPHUEOHQGV�SUlSDULHUW�ZHUGHQ�

ZHUGHQ� DXI� ]ZHL� (GHOVWDKOHOHNWURGHQ� PLW� HLQHU� )OlFKH� YRQ� �����PP�� EHIHVWLJW�� 'LH

0H�IUHTXHQ]�EHWUlJW���+]�ELV�����+]�

'LH�0H�]HOOHQ�ZHUGHQ�DXI�HLQHU�*ODVKDOWHUXQJ�LQ�HLQHP�5RKURIHQ�PLW�HLQHU�'LPHQVLRQ�YRQ

���FP�[���FP��+|KH�[�'XUFKPHVVHU��SRVLWLRQLHUW��'LH�7HPSHUDWXU�GHV�5RKURIHQV�ZLUG�GXUFK

HLQHQ�.RPSDNWUHJOHU�5'�����UHJXOLHUW��8P�GLH�JHQDXH�7HPSHUDWXU�GHU�3UREH�]X�JHZLQQHQ�

ZLUG� HLQ� ]XVlW]OLFKHV� 7KHUPRHOHPHQW� LQ� GHU� 1lKH� GHU� 3UREH� DQJHEUDFKW� XQG� GLH� UHDOH

7HPSHUDWXU�GXUFK�HLQ�'LJLWDO�'RSSHOWKHUPRPHWHU�DQJH]HLJW�

����%HVFKUHLEXQJ�GHU�9HUVXFKH

������'DUVWHOOXQJ�GHU�3RO\PHUH

��������6\QWKHVH�GHV�3RO\PHUV�V��3'0$1�PLW�����%LV�GLPHWK\ODPLQR�QDSKWKDOLQ�LQ�GHU

�������������6HLWHQNHWWH

����������0RQRPHUV\QWKHVH������%LV�GLPHWK\ODPLQR����YLQ\OQDSKWKDOLQ��

��$FHW\O�����ELV�GLPHWK\ODPLQR�QDSKWKDOLQ��

$QVDW]

����%LV�GLPHWK\ODPLQR�QDSKWKDOLQ��� ��J������PPRO��0 ������J�PRO

(LVHVVLJ� ����J�����PPRO��0 �����J�PRO��G ����J�PO

.RQGHQVDWLRQVPLWWHO�����0HWKDQVXOIRQVlXUH��������������������J��G �����J�PO

��������������������������������������3KRVSKRUSHQWR[LG����������������������J

$SSDUDWXU

���PO�'UHLKDOVNROEHQ��0DJQHWU�KUHU��7KHUPRPHWHU��7URFNHQURKU��7URSIWULFKWHU

'XUFKI�KUXQJ

D�� 3UlSDUDWLRQ�GHV�³FRQGHQVLQJ�DJHQWV¦

,Q� HLQHP� =ZHLKDOVNROEHQ� PLW� .3*�5�KHU� ZLUG� HLQ� 7HLO� GHU� IULVFK� GHVWLOOLHUWHQ

0HWKDQVXOIRQVlXUH� YRUJHOHJW�� 1DFK� =XJDEH� YRQ� 3KRVSKRUSHQWR[LG� ZLUG� GHU� .3*�5�KHU

VRIRUW� HLQJHVFKDOWHW�� GDPLW� VLFK� GDV� 3KRSKRUSHQWR[LG� QLFKW� DEVHW]HQ� NDQQ�� 'LH� UHVWOLFKH

0HWKDQVXOIRQVlXUH� GLHQW� ]XP� 6S�OHQ� GHV� 3KRVSKRUSHQWR[LGV� LP� :LHJHJHIl��� GDV� LQ� GLH

5HDNWLRQVDSSDUDWXU� �EHUI�KUW� ZLUG�� 1DFK� ���VW�QGLJHP� VWDUNHQ� 5�KUHQ� ZDU� GDV

3KRVSKRUSHQWR[LG�LQ�GHU�0HWKDQVXOIRQVlXUH�JHO|VW�
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E�� $FHW\OLHUXQJ

,Q� HLQHU� 5HDNWLRQVDSSDUDWXU� ZHUGHQ� ����%LV�GLPHWK\ODPLQR�QDSKWKDOLQ� �� XQG� (LVHVVLJ

YRUJHOHJW��1DFK�]ZHL�6WXQGHQ�5�KUHQ�LVW�GDV�����%LV�GLPHWK\ODPLQR�QDSKWKDOLQ� LP�(LVHVVLJ

JHO|VW� XQG� HLQH� JHOEH� YLVNRVH� )O�VVLJNHLW� ZLUG� HUKDOWHQ�� =X� GLHVHU� /|VXQJ� ZLUG� GDV

.RQGHQVDWLRQVPLWWHO� DXV� 0HWKDQVXOIRQVlXUH� XQG� 3KRVSKRUSHQWR[LG� ODQJVDP� XQWHU� 5�KUHQ

]XJHWURSIW��ZREHL�GLH�7HPSHUDWXU�DQVWHLJW��(LQ�VFKQHOOHV�=XWURSIHQ�ZLUG�KLHU�YHUPLHGHQ��XP

GLH� 7HPSHUDWXU� ]ZLVFKHQ� ����&� XQG� ����&� ]X� KDOWHQ�� )DOOV� HLQ� VFKQHOOHU� $QVWLHJ� GHU

7HPSHUDWXU� DXIWULWW�� PX�� (LVN�KOXQJ� HUIROJHQ�� :lKUHQG� GHV� =XWURSIHQV� ZLUG� GDV

5HDNWLRQVJHPLVFK� YLVNRVH�� HQWIlUEW� VLFK�� HLQ� ZHLWHUHV� 5�KUHQ� ZLUG� HUVFKZHUW�� 1DFK� I�QI

0LQXWHQ� LVW� GDV� 5HDNWLRQVJHPLVFK� ZLHGHU� JHOE� XQG� NODU� JHZRUGHQ�� 1DFK� =XWURSIHQ� GHV

.RQGHQVDWLRQVPLWWHOV� ZLUG� GLH� 5HDNWLRQVO|VXQJ� QRFK� EHL� ����&�����&� YLHU]LJ� 6WXQGHQ

JHU�KUW��ZREHL�VLFK�GLH�/|VXQJ�]XQHKPHQG�GXQNHOEUDXQ�YHUIlUEW�

=XU� $XIDUEHLWXQJ� ZLUG� GLH� /|VXQJ� YRUVLFKWLJ� DXI� ���J� ]HUVWR�HQHV� (LV� JHJRVVHQ� XQG� PLW

NRQ]HQWULHUWHU� 1DWULXPK\GUR[LGO|VXQJ� ELV� DXI� 3+�:HUW� �� JHEUDFKW�� ZREHL� HLQ� JHOEHU

1LHGHUVFKODJ�HUVFKHLQW��GHU�GXUFK�NUlIWLJHV�6FK�WWHOQ�ZLHGHU�YHUVFKZLQGHW��'LH�GXQNHOEUDXH

/|VXQJ�ZLUG�PLW�'LFKORUPHWKDQ�H[WUDKLHUW��'LH�'LFKORUPHWKDQSKDVH�ZLUG�PLW�:DVVHU�GUHLPDO

JHZDVFKHQ���EHU�0DJQHVLXPVXOIDW�JHWURFNQHW�XQG�DP�5RWDWLRQVYHUGDPSIHU�HLQJHHQJW��1DFK

VlXOHQFKURPDWRJUDSKLVFKHU� 5HLQLJXQJ� DQ� $OXPQLXPR[LG

�3HWUROHWKHU�(VVLVlXUHHWK\OHVWHU ������ GHV� EUDXQURWHQ� |OLJHQ� 5RKSURGXNWV� ZLUG� HLQH� JHOEH

NULVWDOOLQH�6XEVWDQ]�HUKDOWHQ�

$XVEHXWH����J��������G��7K��

&KDUDNWHULVLHUXQJ

�+�105��&'&O���������G���+��+���������G���+��+���������P���+��+���������G���+��+���

�����G���+��+���������V���+����10H��������V���+����10H��

�����V���+��&+��

($�������������������������%HUHFKQHW��&���������+��������1�������

������������������������������*HIXQGHQ���&���������+��������1�������

6PS�������������������������&������&��/LW�����&����&�

1 1

2

�

�

�

�
�

�

�

�
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����%LV�GLPHWK\ODPLQR�������K\GUR[\HWK\O�QDSKWKDOLQ��

$QVDW]

��$FHW\O�����ELV�GLPHWK\ODPLQR�QDSKWKDOLQ�����������J��������PPRO��0 ������J�PRO

1DWULXPERUK\GULG�����������������������������������������������������J�������PPRO��0 �����J�PRO

7HWUDEXW\ODPPRQLXPEURPLG�����������������������������������J��0 ������J�PRO

:DVVHU���������������������������������������������������������������������PO

'LFKORUPHWKDQ���������������������������������������������������������PO

$SSDUDWXU

���PO�=ZHLKDOVNROEHQ��0DJQHWU�KUHU��5�FNIOX�N�KOHU��7URFNHQURKU

'XUFKI�KUXQJ

��$FHW\O�����ELV�GLPHWK\ODPLQR�QDSKWKDOLQ� �� ZLUG� LQ� 'LFKORUPHWKDQ� JHO|VW� XQG� LP

5HDNWLRQVNROEHQ�YRUJHOHJW��=X�GLHVHU�/|VXQJ�ZLUG�GLH�Zl�ULJH�/|VXQJ�YRQ�1DWULXPERUK\GULG

XQG� 7HWUDEXW\ODPPRQLXPEURPLG� ]XJHJHEHQ�� %HLP� 5�KUHQ� VFKlXPW� GLH� 5HDNWLRQVO|VXQJ

VWDUN�� NOLQJW� DEHU� PLW� GHU� =HLW� ODQJVDP� DE�� 'LH� 5HDNWLRQPLVFKXQJ� ZLUG� EHL� ���&� XQWHU

5�FNIOX�� HUKLW]W� XQG� GHU� )RUWJDQJ� GHU� 5HDNWLRQ�PLWWHOV� '�QQVFKLFKWFKURPDWRJUDSKLH� �'&�

�$FHWRQ���EHUZDFKW�

1DFKGHP�GDV�(GXNW���YROOVWlQGLJ�DEUHDJLHUW�KDW� �'&�.RQWUROOH���ZLUG�GLH�RUJDQLVFKH�3KDVH

DEJHWUHQQW�XQG�GLH�Zl�ULJH�3KDVH�PLW�'LFKORUPHWKDQ�GUHLPDO�JHZDVFKHQ��=XU�(QWIHUQXQJ�YRQ

6SXUHQ� DQ� 1DWULXPK\GULG� XQG� 7HWUDEXW\ODPPRQLXPEURPLG� ZHUGHQ� GLH� YHUHLQLJWHQ

RUJDQLVFKHQ� 3KDVHQ� ]XQlFKVW� GUHLPDO� PLW� �1� 1DWULXPK\GUR[LGO|VXQJ� XQG� GDQDFK� QRFK

GUHLPDO� PLW� :DVVHU� JHZDVFKHQ�� 1DFK� 7URFNQXQJ� �EHU� 0DJQHVLXPVXOIDW�� (LQHQJHQ� DP

5RWDWLRQVYHUGDPSIHU� ZLUG� GDV� KHOOEUDXQH� gO� DP� +RFKYDNXXP� EHL� ���&� ]ZHL� 7DJH

JHWURFNQHW�

$XVEHXWH������J��������G��7K��

&KDUDNWHULVLHUXQJ

�+�105��&'&O���������G���+��+���������G���+��+���������W���+��+���������W���+��+���+���

������������������������������������P���+��&+��������V����+��10H���������G���+��2+��������G��+��&+��

1 1

2+

�

�

�

�
�

�

�
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($��������������������������%HUHFKQHW��&���������+��������1�������

�������������������������������*HIXQGHQ���&���������+��������1�������

����%LV�GLPHWK\ODPLQR����YLQ\OQDSKWKDOLQ��

$QVDW]

����%LV�GLPHWK\ODPLQR�������K\GUR[\HWK\O�QDSKWKDOLQ������J�������PPRO��0 ������J�PRO

3KRVSKRUSHQWR[LG�����������������������������������������������������������������J

7ROXRO�����������������������������������������������������������������������������������PO

$SSDUDWXU

���PO�=ZHLKDOVNROEHQ��0DJQHWU�KUHU��5�FNIOX�N�KOHU��7URFNHQURKU

'XUFKI�KUXQJ

,Q� HLQHP� =ZHLKDOVNROEHQ� ZHUGHQ� ����%LV�GLPHWK\ODPLQR�������K\GUR[\HWK\O�QDSKWKDOLQ� ��

DEV�� 7ROXRO� XQG� 3KRVSKRUSHQWR[LG� YRUJHOHJW�� 'DV� 5HDNWLRQVJHPLVFK� ZLUG� EHL� ���&� XQWHU

5�FNIOX��GUHL�LJ�6WXQGHQ�JHU�KUW�

1DFK�GHU�5HDNWLRQ�ZLUG�GLH�RUJDQLVFKH�3KDVH�DEJHWUHQQW�XQG�GDV�UHVWOLFKH�3KRVSKRUSHQWR[LG

PLW� 7ROXRO� JHZDVFKHQ�� 'LH� YHUHLQLJWHQ� RUJDQLVFKHQ� 3KDVHQ� ZHUGHQ� PLW� �1� 1DWURQODXJH

QHXWUDOLVLHUW�� PLW� 0DJQHVLXPVXOIDW� JHWURFNQHW� XQG� HLQJHHQJW�� $OV� HLQ� ZHLWHUHU

5HLQLJXQJVFKULWW� ZLUG� GLH� 6lXOHQFKURPDWRJUDSKLH� DQ� $OXPLQLXPR[LG� �Q�+H[DQ�

GXUFKJHI�KUW�� 1DFK� 7URFNQXQJ� DP� +RFKYDNXXP� EHL� ���&� ZLUG� GLH� 9HUELQGXQJ� �� DOV� HLQ

DQDO\VHUHLQHV�KHOOJHOEHV�gO�HUKDOWHQ�

$XVEHXWH�����J��������G��7K��

&KDUDNWHULVLHUXQJ

�+�105��&'&O�������������P���+��+���������P���+��+���������P���+��&+��������GG���+��+���

����������������������������������������P���+��+���+��������G���+�� &+���������G���+�� &+���

����������������������������������������V����+��10H��

($������������������������������%HUHFKQHW��&���������+��������1�������

�����������������������������������*HIXQGHQ���&���������+��������1�������

1 1
�

�

�

�
�

�

�

�
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����������$QLRQLVFKH�3RO\PHULVDWLRQ�YRQ�����%LV�GLPHWK\ODPLQR����YLQ\OQDSKWKDOLQ

$QVDW]�D

����%LV�GLPHWK\ODPLQR����YLQ\OQDSKWKDOLQ��������������J�������PPRO���������0 ������J�PRO

VHF�%XW\OOLWKLXP�����0������������������������PO������PRO�O�����0 �����J�PRO��G �����J�PO

����'LSKHQ\OHWK\OHQ��DV\P���������������������������������������������������������PO

7HWUDK\GURIXUDQ���������������������������������������������������������������������������PO

$SSDUDWXU

6FKXW]JDVDSSDUDWXU�PLW����PO�6FKOHQNNROEHQ��6HSWXP��0DJQHWU�KUHU

'XUFKI�KUXQJ

,Q�HLQHU�JXW�DXVJHKHL]WHQ�XQG�PLW�$UJRQ�JHVS�OWHQ�5HDNWLRQVDSSDUDWXU�ZLUG�7HWUDK\GURIXUDQ

LP� $UJRQ�*HJHQVWURP� EHL� ¤���&� �PLW� 7URFNQHQHLV�(WKDQRO�.�KOXQJ�� YRUJHOHJW�� PLW

'LSKHQ\OHWK\OHQO|VXQJ�YHUVHW]W�XQG�PLW�VHF�%XW\OOLWKLXP�WLWULHUW��ELV�HLQH�'XQNHOJU�QIlUEXQJ

EHVWHKHQ� EOHLEW�� 'LH� EHUHFKQHWH�0HQJH� ,QLWLDWRU� ZLUG� YRUJHOHJW� XQG� DQVFKOLH�HQG� GDV� ����

%LV�GLPHWK\ODPLQR����YLQ\OQDSKWKDOLQ� �� LQ� 7HWUDK\GURIXUDQ� VFKQHOO� �EHU� GDV� 6HSWXP

]XJHVSULW]W��ZREHL�VLFK�GLH�5HDNWLRQVO|VXQJ�WLHIURW�YHUIlUEW��(V�ZLUG�EHL�¤���&�I�QI�6WXQGHQ

JHU�KUW��'LH�)DUEH�GHU�5HDNWLRQVO|VXQJ�ZLUG�QDFK�FD�� ]ZHL�6WXQGHQ� ODQJVDP� WLHIURW� GDQDFK

JHOE�

'LH� 5HDNWLRQ� ZLUG� GXUFK� =XWURSIHQ� PLW� 0HWKDQRO� DEJHEURFKHQ�� .HLQ� 1LHGHUVFKODJ� IlOOW

VRZRKO�LQ�0HWKDQRO�DOV�DXFK�LQ�3HWUROHWKHU�EHL�5DXPWHPSHUDWXU�E]Z��EHL�¤���&��DXV��1DFK

(LQHQJHQ�GHV�/|VXQJVPLWWHOV�DP�5RWDLRQVYHUGDPSIHU�XQG�7URFNQXQJ�XQWHU�+RFKYDNXXP�EHL

���&�ZHUGHQ��+�105�6SHNWUXP�XQG�*HOSHUPHDWLRQVFKURPDWRJUDPP��*3&��DXIJHQRPPHQ�

'LH�DQDO\WLVFKHQ�(UJHEQLVVH�]HLJHQ�NHLQHQ�+LQZHLV�DXI�HLQH�3RO\PHULVDWLRQ�

$QVDW]�E

����%LV�GLPHWK\ODPLQR����YLQ\OQDSKWKDOLQ��������J�������PPRO��0 ������J�PRO

VHF�%XW\OOLWKLXP�����PRODUH������������������������PO������PRO�O�����0 �����J�PRO��G �����J�PO

����'LSKHQ\OHWK\OHQ��DV\P���������������������PO

7ROXRO���������������������������������������������������������PO
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$SSDUDWXU

6FKXW]JDVDSSDUDWXU�PLW����PO�6FKOHQNNROEHQ��6HSWXP��0DJQHWU�KUHU

'XUFKI�KUXQJ

)�U�GLH�6\QWKHVH�XQG�$XIDUEHLWHQ�JLOW�GLHVHOEH�9RUVFKULIW�ZLH�EHLP�$QVDW]�D��GHU�8QWHUVFKLHG

I�U�GHQ�$QVDW]�E� LVW�GLH�'XUFKI�KUXQJ�GHU�5HDNWLRQ�EHL����&��(EHQIDOOV�ZLH�EHLP�$QVDW]�D

HUJLEW�VLFK�GHU�$QVDW]�E�NHLQ�+LQZHLV�DXI�HLQH�3RO\PHULVDWLRQ�

��������6\QWKHVH�GHV�3RO\PHUV�V�3'0$1�PLW�����%LV�GLPHWK\ODPLQR�QDSKWKDOLQ�LQ�GHU

������������6HLWHQNHWWH

����������5DGLNDOLVFKH�3RO\PHULVDWLRQ�YRQ�3RO\�S�FKORUPHWK\OVW\URO�

$QVDW]

S�&KORUPHWKO\VW\URO���������������������J������PPRO��0 ������J�PRO��G �����J�PO

$,%1���������������������������������������������J�����PPRO�����0 ������J�PRO

7ROXRO�����������������������������������������PO

$SSDUDWXU

���PO�6FKOHQNNROEHQ��$UJRQEDOORQ��0DJQHWU�KUHU

5HLQLJXQJ�GHV�0RQRPHUV

'LH� 5HLQLJXQJ� YRQ� S�&KORUPHWK\OVW\URO� HUIROJW� GXUFK� 'HVWLOODWLRQ� XQWHU� 9DNXXP�� =XU

(QWVWDELOLVLHUXJ� ZLUG� GDV� JHOEH� 'HVWLOODW� �EHU� HLQH� PLW� QHXWUDOHP� $OXPLQLXPR[LG� EHI�OOWH

)ULWWH�EHL�9RUOLHJHQ�HLQHV�VFKZDFKHQ�9DNXXPV�ILOWULHUW��8P�GLH�3RO\PHULVDWLRQ�]X�YHUPHLGHQ�

ZLUG� GDV� HQWVWDELOLVLHUWH� S�&KORUPHWK\OVW\URO� GUHLPDO� HQWJDVW� XQG� LP� .�KOVFKUDQN� XQWHU

$UJRQ�DXIEHZDKUW�

'XUFKI�KUXQJ

,Q� GHU� JXW� DXVJHKHL]WHQ� $SSDUDWXU� ZHUGHQ� JHUHLQLJWHV� S�&KORUPHWK\OVW\URO�� $,%1� XQG� JXW

JHWURFNQHWHV�7ROXRO�YRUJHOHJW��'LHVHV�5HDNWLRQVJHPLVFK�ZLUG�GUHLPDO�HQWJDVW��'DQDFK�ZLUG

GLH�5HDNWLRQVO|VXQJ�EHL����&�XQWHU�$UJRQDWPRVSKlUH��EHU�1DFKW�JHU�KUW��'DV�3RO\PHU�ZLUG

GXUFK� $XVIlOOHQ� LQ� 0HWKDQRO� EHL� 5DXPWHPSHUDWXU� LVROLHUW�� =XU� 5HLQLJXQJ� GHV� JHOEOLFKHQ

)HVWVWRIIV�ZLUG�QRFK�]ZHLPDO�LQ�(VVLJVlXUHHWK\OHVWHU�DXV�0HWKDQRO�XPJHIlOOW��'DGXUFK�ZLUG

HLQ�UHLQ�ZHL�HV�3RO\PHUSURGXNW�HUKDOWHQ�

$XVEHXWH�����J������G��7K��

&KDUDNWHULVLHUXQJ

&+
�
&O

Q
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�+�105��&'&O�������������PE���+���&+�&+����������VE���+��&+������������PE���+��DURP��+�

($���������������������������%HUHFKQHW��&���������+��������&O�������

��������������������������������*HIXQGHQ���&���������+��������&O�������

����������'DUVWHOOXQJ�YRQ�V�3'0$1�GXUFK�SRO\PHUDQDORJH�8PVHW]XQJ

$QVDW]

3RO\���FKORUPHWK\OVW\URO��������������������������������������������������������J��������PPRO��0 ������J�PRO

����%LV�GLPHWK\ODPLQR�������K\GUR[\HWK\O�QDSKWKDOLQ������J������PPRO�������0 ������J�PRO

1DWULXPK\GULG�������������������������������������������������������������������������J�����PPRO�����0 ��J�PRO

>��@.URQH�������������������������������������������������������������������������������J�����PPRO�����0 ������J�PRO

'LPHWKR[\HWKDQ������������������������������������������������������������������������������������PO

$SSDUDWXU

��/LWHU�'UHLKDOVNROEHQ��5�FNIOX�N�KOHU��7URSIWULFKWHU��7URFNHQURKU��0DJQHWU�KUHU

'XUFKI�KUXQJ

,Q� HLQHU� JXW� DXVJHKHL]WHQ� $SSDUDWXU� ZLUG� HLQ� PLW� 3HWUROHWKHU� IULVFK� JHZDVFKHQHV� XQG� JXW

JHWURFNQHV� 1DWULXPK\GULG� YRUJHOHJW�� 'LHVH� $SSDUDWXU� PLW� 1DWULXPK\GULG� ZLUG� QRFK� PDO

HYDNXLHUW� XQG� PLW� $UJRQ� EHO�IWHW�� 'DV� 'LPHWKR[\HWKDQ� XQG� >��@.URQH��� ZHUGHQ� LP

*HJHQVWURP� ]XJHJHEHQ�� $QVFKOLH�HQG� ZLUG� GLHVH� 0LVFKXQJ� DXI� ���&� HUZlUPW�� =X� GHU

0LVFKXQJ� ZLUG� GLH� 9HUELQGXQJ� ����%LV�GLPHWK\ODPLQR�������K\GUR[\HWK\O�QDSKWKDOLQ� �� LQ

'LPHWKR[\HWKDQ� ODQJVDP� ]XJHWURSIW�� 'HU� HQWVWDQGHQH� :DVVHUVWRII� HQWZHLFKW� DXV� GHU

5HDNWLRQVO|VXQJ�� 1DFK� =XWURSIHQ� ZLUG� GLH� 5HDNWLRQVPLVFKXQJ� QRFK� HLQH� 6WXQGH� EHL� ���&

JHU�KUW��+LHUEHL�ZLUG�3RO\���FKORUPHWK\OVW\URO�� LQ�'LPHWKR[\HWKDQ� ]X� GHU�5HDNWLRQVO|VXQJ

DXI� HLQPDO� XQWHU�$UJRQ� ]XJHJHEHQ��'LH�)DUElQGHUXQJ� YRQ� JHOE� QDFK� RUDQJHURW� VHW]W� VRIRUW

HLQ��0DQ�Ol�W�GLH�5HDNWLRQVPLVFKXQJ�GUHL�7DJH�EHL����&�U�KUHQ�

'XUFK� =XJDEH� YRQ� :DVVHU� ZLUG� �EHUVFK�VVLJHV� 1DWULXPK\GULG� ]HUVW|UW�� 'LH� $XIDUEHLWXQJ

HUIROJW� GXUFK� )lOOHQ� LQ�0HWKDQRO�� =XU� (QWIHUQXQJ� YRQ� 6SXUHQ� GHU� 9HUELQGXQJ� �� ZLUG� GDV

DEILOWULHUWH�3URGXNW�QRFK�HLQH�6WXQGH�LQ�IULVFKHP�0HWKDQRO�JHU�KUW��1DFK�JXWHP�:DVFKHQ�PLW

:DVVHU� XQG�0HWKDQRO� ZLUG� GDV� JHOEOLFKH� IHVWH� 3RO\PHU� XQWHU� +RFKYDNXXP� EHL� ���&� GUHL

7DJH�JHWURFNQHW�
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$XVEHXWH���J�V�3'0$1������G��7K��

&KDUDNWHULVLHUXQJ

�+�105��&'&O�������������PE���+��DURP��+��������VE���+��&+��������GE���+�&+���������VE�

����������������������������������+��10H���������VE���+��&+��XQG�¤&+�&+���

($��������������������������%HUHFKQHW��&O���

�������������������������������*HIXQGHQ���&O���

��������'DUVWHOOXQJ�GHV�0RGHOOSRO\PHUV�PRG�V�3'0$1�GXUFK�SRO\PHUDQDORJH

�����������8PVHW]XQJ

$QVDW]

3RO\���FKORUPHWK\OVW\URO������������������������������������������������������J�������PPRO��0 ������J�PRO

�����+\GUR[\HWK\O�QDSKWKDOLQ�����������������������������������������������J�����PPRO���0 ������J�PRO

1DWULXPK\GULG������������������������������������������������������������������������J������PPRO��0 ��J�PRO

>��@.URQH������������������������������������������������������������������������������J�����PPRO���0 ������J�PRO

'LPHWKR[\HWKDQ������������������������������������������������������������������PO

$SSDUDWXU

���PO�'UHLKDOVNROEHQ��5�FNIOX�N�KOHU��7URSIWULFKWHU��7URFNHQURKU��0DJQHWU�KUHU

'XUFKI�KUXQJ

)�U� GLH� 6\QWKHVH� XQG� $XIDUEHLWXQJ� GLHVHV� 3RO\PHUV� JLOW� GLHVHOEH� 9RUVFKULIW� ZLH� I�U� V�

3'0$1�XQWHU�9HUZHQGXQJ�YRQ������+\GUR[\HWK\O�QDSKWKDOLQ�

$XVEHXWH������J�PRG�V�3'0$1������G��7K��

&KDUDNWHULVLHUXQJ

&
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�
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�+�105��&'&O�������������PE���+��DURP��+��������VE���+��&+��������GE���+�&+���

�������������������������������������VE���+��&+��XQG�¤&+�&+���

($��������������������������%HUHFKQHW��&O��

�������������������������������*HIXQGHQ���&O��

��������6\QWKHVH�GHV�3RO\PHUV�K�3'0$1�PLW�����%LV�GLPHWK\ODPLQR�QDSKWKDOLQ�LQ�GHU

��������������+DXSWNHWWH

����������0RQRPHUV\QWKHVHQ

������������6\QWKHVH�YRQ�����%LV�GLPHWK\ODPLQR������GLFKORUQDSKWKDOLQ��

��&KORUEHQ]RWULD]RO��

$QVDW]

�+�%HQ]RWULD]RO��������������������������������������������J�������PPRO�����0 �����J�PRO

1DWULXPK\SRFKORULW��������������������������������PO�����PPRO�����0 �����J�PRO��G �����J�PO

(VVLJVlXUH�:DVVHU��YRO�������������������������������PO

$SSDUDWXU

���PO�=ZHLKDOVNROEHQ��7URSIWULFKWHU��0DJQHWU�KUHU

'XUFKI�KUXQJ

,Q� HLQHP� ����PO� =ZHLKDOVNROEHQ� ZLUG� �+�%HQ]RWULD]RO� LQ� (VVLJVlXUH�:DVVHU� �YRO�� ����

YRUJHOHJW� XQG� 1DWULXPK\SRFKORULWO|VXQJ� ODQJVDP� EHL� 5DXPWHPSHUDWXU� ]XJHWURSIW�� 1DFK

9HUG�QQHQ�PLW�:DVVHU�IlOOW�HLQ�ZHL�HU�1LHGHUVFKODJ�DXV��'DV�5HDNWLRQVJHPLVFK�ZLUG�QRFK���

0LQXWHQ� JHU�KUW�� XP� GHQ� 1LHGHUVFKODJ� YROOVWlQGLJ� DEVHW]HQ� ]X� ODVVHQ�� 1DFK� $EWUHQQXQJ

PLWWHOV�)LOWUDWLRQ�ZLUG�GDV�3URGXNW�DXV�'LFKORUPHWKDQ�3HWUROHWKHU�������XPNULVWDOOLVLHUW�

$XVEHXWH��������������������������������J��������G��7K��

&KDUDNWHULVLHUXQJ

�+�105��&'&O�������������������������G��+��+���������P���+��+�����������P���+��+��

($�����������������������������������������%HUHFKQHW��&���������+��������1���������&O�������

����������������������������������������������*HIXQGHQ���&���������+��������1���������&O�������

1

1

1

&O�

�

�

�
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6PS�������������������������������������������&�����&��/LW�����&�����&�

����%LV�GLPHWK\ODPLQR������GLFKORUQDSKWKDOLQ��

$QVDW]

����%LV�GLPHWK\ODPLQR�QDSKWKDOLQ������������J�����PPRO��0 ������J�PRO

��&KORUEHQ]RWULD]RO�����0���������������������J����PPRO�����0 ������J�PRO

&KORURIRUP������������������������������������������������PO

$SSDUDWXU

���PO�=ZHLKDOVNROEHQ��7URSIWULFKWHU��7KHUPRPHWHU��0DJQHWU�KUHU

'XUFKI�KUXQJ

,Q� HLQHP� 5HDNWLRQVNROEHQ� ZLUG� HLQH� &KORURIRUPO|VXQJ� YRQ� ����

%LV�GLPHWK\ODPLQR�QDSKWKDOLQ� �� YRUJHOHJW� XQG�PLW� 7URFNHQHLV�(WKDQRO�.�KOXQJ� DXI� ¤���&

DEJHN�KOW��8QWHU�VWDUNHP�5�KUHQ�ZLUG���&KORUEHQ]RWULDO]RO�LQ�&KORURIRUP�]X�GHU�/|VXQJ�YRQ

����%LV�GLPHWK\ODPLQR�QDSKWKDOLQ����EHU�HLQHQ�=HLWUDXP�YRQ�HLQHU�6WXQGH�]XJHWURSIW��ZREHL

VLFK�GLH�/|VXQJ�URW�IlUEW��'DQDFK�ZLUG�GLH�5HDNWLRQVO|VXQJ�DXI�5DXPWHPSHUDWXU�HUZlUPW�XQG

GLH�)DUElQGHUXQJ�YRQ�URW�QDFK�JHOE�EHREDFKWHW��'LH�/|VXQJ�ZLUG�DXI�FD����PO�HLQJHHQJW�XQG

PLWWHOV� $OXPQLXPR[LG�6lXOHQ� FKURPDWRJUDSKLHUW� �&KORURIRUP��� 1DFK� 8PNULVWDOOLVLHUHQ� DXV

0HWKDQRO�HUJHEHQ�VLFK�.ULVWDOOH�LQ�)RUP�JHOEHU�1DGHOQ�

$XVEHXWH�����������������������J��������G��7K��

&KDUDNWHULVLHUXQJ

�+�105��&'&O��������������G��+��+���+���������G���+��+���+��������V����+��10H��

($�������������������������������%HUHFKQHW��&���������+��������1��������&O�������

������������������������������������*HIXQGHQ���&���������+��������1��������&O�������

6PS�������������������������������&��/LW�����&����&�

1 1

&O&O
�

�

�

�
�

�

�

�
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������������6\QWKHVH�YRQ�����%LV�GLPHWK\ODPLQR������GLK\GUR[\QDSKWKDOLQK\GUREURPL���

6\QWKHVH�YRQ�����'LPHWKR[\QDSKWKDOLQ��

$QVDW]

����'LK\GUR[\QDSKWKDOLQ�����������������������J������PPRO��0 ������J�PRO

'LPHWK\OVXOIDW�����������������������������������������J�����PPRO�����0 ������J�PRO��G �����J�PO

�1�1DWULXPK\GUR[LGO|VXQJ���������������������PO

$SSDUDWXU

��/LWHU�'UHLKDOVNROEHQ��.3*�5�KHU��5�FNIOX���7URSIWULFKWHU��7KHUPRPHWHU��7URFNHQURKU

'XUFKI�KUXQJ

�,Q� HLQHU� 5HDNWLRQVDSSDUDWXU� ZLUG� ����'LK\GUR[\QDSKWKDOLQ� LQ� ���PO� �1

1DWULXPK\GUR[LGO|VXQJ�JHO|VW��ZREHL�VLFK�GLH�/|VXQJ�GXQNHO�IlUEW��=X�GLHVHU�/|VXQJ�ZHUGHQ

��PO�'LPHWK\OVXOIDW� XQWHU� VWDUNHP�5�KUHQ� DXI� HLQPDO� ]XJHJHEHQ�� (LQ� JU�QHU�1LHGHUVFKODJ

IlOOW� VRIRUW� DXV� XQG�ZLUG� GLFKWHU�� ZREHL� GLH� 7HPSHUDWXU� DXI� ���&� DQVWHLJW� XQG� GLH� /|VXQJ

VDXHU�ZLUG�� 6RIRUW�ZHUGHQ� QRFK� HLQPDO� ���PO� �1�1DWULXPK\GUR[LG� XQG� DQVFKOLH�HQG� HLQH

DQGHUH� 3RUWLRQ� 'LPHWK\OVXOIDW� ]XJHJHEHQ�� (V� HUIROJW� HLQH� )DUElQGHUXQJ� GHV� 1LHGHUVFKODJV

YRQ�JU�Q�QDFK�JUDX��'LH�DONDOLVFKH�5HDNWLRQVO|VXQJ�ZLUG�EHL����&�]ZHL�6WXQGHQ�JHU�KUW�XQG

GDQQ�XQWHU�5�FNIOX��]ZHL�6WXQGHQ�ZHLWHUH�HUKLW]W�

1DFK� GHP� $EN�KOHQ� ZLUG� GHU� JUDXH� 1LHGHUVFKODJ� GXUFK� )LOWUDWLRQ� DEJHWUHQQW� XQG� �EHU

$NWLYNRKOH�LQ�(WKDQRO�]ZHL�6WXQGHQ�XQWHU�5�FNIOX��HUKLW]W��(LQ�8PNULVWDOOLVLHUHQ�DXV�(WKDQRO

OLHIHUW�HLQHQ�VLOEHUJOlQ]HQGHQ�)HVWVWRII�

$XVEHXWH�����������������������J��������G��7K��

&KDUDNWHULVLHUXQJ

�+�105��'062���������������G���+��+���+���������G���+��+���+���������G���+��+���+���

��������������������������������������������V���+��2&+��
��&�105��'062���������������&���&����������&����������&���&����������&����

���������������������������������������������&���&��������&���&��

($����������������������������������%HUHFKQHW��&���������+������

���������������������������������������*HIXQGHQ���&���������+������

6PS������������������������������������&�����&������&�����&�

20H0H2
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����'LPHWKR[\�����GLQLWURQDSKWKDOLQ���

$QVDW]

����'LPHWKR[\QDSKWKDOLQ�������J�����PPRO��0 ������J�PRO

(LVHVVLJ�������������������������������������J�G ����J�PO

6DOSHWHUVlXUH�����������������������J�G ����J�PO

$SSDUDWXU

��/LWHU�=ZHLKDOVNROEHQ��0DJQHWU�KUHU

'XUFKI�KUXQJ

����'LPHWKR[\QDSKWKDOLQ�ZLUG�LQ�(LVHVVLJ�JHO|VW�XQG�EHL�5DXPWHPSHUDWXU�QDFK�XQG�QDFK�PLW

6DOSHWHUVlXUH�YHUVHW]W��ZREHL� VLFK�GLH�/|VXQJ�XQWHU� VWDUNHP�(UZlUPHQ�EUDXQURW� IlUEW��0DQ

Ol�W� VLH� �EHU� 1DFKW� VWHKHQ�� ZREHL� VLFK� HLQ� EHWUlFKWOLFKHU� 7HLO� GHU� JHELOGHWHQ

'LQLWURYHUELQGXQJ� NULVWDOOLQLVFK� DEVFKHLGHW�� GLHVHQ� WUHQQW� PDQ� YRQ� GHU� 0XWWHUODXJH� XQG

NULVWDOOLVLHUW�DXV�KHL�HU�(VVLJVlXUH�XP��ZRUDXV�KHOOJHOEH�1DGHOQ�JHZRQQHQ�ZHUGHQ�

$XVEHXWH���������������������J���������G��7K��

&KDUDNWHULVLHUXQJ

�+�105��'062�������������G���+��+��XQG�+���������G���+��+��XQG�+���������V���+��2&+��
��&�105��'062������������&���&����������&���&����������&���&����������&����������&����

������������������������������������������&���&���������2&+���

($�������������������������������%HUHFKQHW��&���������+��������1�������

�������������������������������������*HIXQGHQ��&���������+��������1�������

6PS���������������������������������&�����&��/LW������&�

����'LDPLQR�����GLPHWKR[\QDSKWKDOLQ���

$QVDW]

����'LPHWKR[\�����GLQLWURQDSKWKDOLQ���������������������J�������PPRO��0 ������J�PRO

3DOODGLXP�$NWLYNRKOH������������������������������������������J

7HWUDK\GURIXUDQ�������������������������������������������������������PO

20H0H2
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$SSDUDWXU

$XWRNODY�PLW�5�KUHLQULFKWXQJ

'XUFKI�KUXQJ

�(LQH� /|VXQJ� YRQ� ����'LPHWKR[\�����GLQLWURQDSKWKDOLQ� ��� LQ� 7HWUDK\GURIXUDQ� ZLUG� LP

$XWRNODYHQ�YRUJHOHJW�XQG�QDFK�=XJDEH�HLQHU�6XVSHQVLRQ�GHV�.DWDO\VDWRUV�XQWHU�(LQZLUNXQJ

YRQ����EDU�:DVVHUVWRIIGUXFN�EHL�5DXPWHPSHUDWXU�JHU�KUW�

1DFK� ��� 6WXQGHQ� ZLUG� GLH� 5HDNWLRQ� DEJHEURFKHQ�� 8QWHU� $UJRQDWPRVSKlUH� ZLUG� GHU

.DWDO\VDWRU�PLW�6FKXW]JDVIULWWH��EHU�&HOLWH�DEILOWULHUW�XQG�GDV�/|VXQJVPLWWHO�DEGHVWLOOLHUW������

'LDPLQR�����GLPHWKR[\QDSKWKDOLQ� ���ZLUG� DOV� IDUEORVHU� )HVWVWRII� HUKDOWHQ�� GHU� VLFK� DQ� GHU

/XIW�VRIRUW�GXQNHO�IlUEW�

$XVEHXWH����������������������������������������J���������G��7K��

&KDUDNWHULVLHUXQJ

�+�105��'062������������������������������V���+�DURP��+��������VE��1+���������V���+��2&+��

($������������������������������������������������%HUHFKQHW��&���������+��������1�������

�����������������������������������������������������*HIXQGHQ���&���������+��������1�������

6PS��������������������������������������������������&�����&��/LW����������&�

����%LV�GLPHWK\ODPLQR������GLPHWKR[\QDSKWKDOLQ���

$QVDW]

����'LDPLQR�����GLPHWKR[\QDSKWKDOLQ������������J�������PPRO����0 �����J�PRO

'LPHWK\OVXOIDW����������������������������������������������������J�����PPRO�����0 ������J�PRO��G ����J�PO

1DWULXPK\GULG����������������������������������������������������J�����PPRO���0 ��J�PRO

7HWUDK\GURIXUDQ��������������������������������������������������PO

$SSDUDWXU

6FKXW]JDVDSSDUDWXU�PLW���/LWHU�=ZHLKDOVNROEHQ��7URSIWULFKWHU��0DJQHWU�KUHU��5�FNIOX�N�KOHU

PLW�9DNXXPDQVFKOX��E]Z��$UJRQEDOORQ

20H0H2
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'XUFKI�KUXQJ

�,Q� HLQHU� JXW� DXVJHKHL]WHQ� $SSDUDWXU� ZLUG� ����'LDPLQR�����GLPHWKR[\QDSKWKDOLQ� ��� XQWHU

$UJRQ� LQ�7HWUDK\GURIXUDQ� JHO|VW��(LQH���SUR]��6XVSHQVLRQ�YRQ�1DWULXPK\GULG� LQ�0LQHUDO|O

ZLUG� PLW� 3HWUROHWKHU� IULVFK� JHZDVFKHQ�� 'DV� JXW� JHWURFNQHWH� 1DWULXPK\GULG� ZLUG� XQWHU

$UJRQDWPRVSKlUH�GHU�5HDNWLRQVO|VXQJ�]XJHI�JW��$QVFKOLH�HQG�HUKLW]W�PDQ�]XP�6LHGHQ�XQG

WURSIW� 'LPHWK\VXOIDW� �EHU� HLQHQ� =HLWUDXP� YRQ� HLQHU� 6WXQGH� ]X�� 'LH� 5HDNWLRQVO|VXQJ� ZLUG

ZHLWHUH�]Z|OI��6WXQGHQ�XQWHU�5�FNIOX��HUKLW]W�

1DFK�$EN�KOHQ�ZLUG�GLH�5HDNWLRQVO|VXQJ�QDFKHLQDQGHU�PLW�0HWKDQRO�� �1�1DWURQODXJH�XQG

:DVVHU� ]XU� =HUVW|UXQJ� GHV� YHUEOHLEHQGHQ� 1DWULXPK\GULGV� XQG� 'LPHWK\VXOIDWV� YHUVHW]W�

$QVFKOLH�HQG�ZLUG�GLH�RUJDQLVFKH�3KDVH�JHWUHQQW�XQG�GLH�Zl�ULJH�3KDVH�GUHLPDO�PLW�MH����PO

'LHWK\OHWKHU� H[WUDKLHUW�� 'LH� YHUHLQLJWHQ� RUJDQLVFKHQ� 3KDVHQ� ZHUGHQ� �EHU� 0DJQHVLXPVXOIDW

JHWURFNQHW�� 1DFK� (QWIHUQHQ� GHV� /|VXQJVPLWWHOV� DP� 5RWDWLRQVYHUGDPSIHU� ZLUG� GHU� EUDXQH

|OLJH� 5�FNVWDQG� LQ� 'LHWK\OHWKHU� DXIJHQRPPHQ� XQG� GXUFK� 6lXOHQFKURPDWRJUDSKLH� DQ

$OXPLQLXPR[LG�JHUHLQLJW��:HLWHUH�5HLQLJXQJ�HUIROJW�PLWWHOV�GHU�6XEOLPDWLRQ�XQWHU�9DNXXP�

'DV�8PNULVWDOOLVLHUHQ�DXV�Q�+H[DQ�HUJLEW�GDV�3URGXNW�LQ�)RUP�KHOOJHOEHU�.ULVWDOOH�

$XVEHXWH�����������������������J���������G��7K��

&KDUDNWHULVLHUXQJ

�+�105��'062�������������G���+��+���+���������G���+��+���+���������V���+��2&+���

������������������������������������������V����+��10H��

($�������������������������������%HUHFKQHW��&���������+��������1�������

������������������������������������*HIXQGHQ���&���������+��������1������

6PS���������������������������������&������&��/LW�����&����&�

����%LV�GLPHWK\ODPLQR������GLK\GUR[\QDSKWKDOLQK\GUREURPLG���

$QVDW]

����%LV�GLPHWK\ODPLQR������GLPHWKR[\QDSKWKDOLQ����������J�������PPRO��0 ������J�PRO

%RUWULEURPLG���0�/|VXQJ�LQ�'LFKORUPHWKDQ�������������������PO����PPRO

'LFKORUPHWKDQ������������������������������������������������������������������PO

20H0H2
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$SSDUDWXU

���PO�'UHLKDOVNROEHQ�PLW�9DNXXPDQVFKOX��E]Z��$UJRQEDOORQ��7URSIWULFKWHU��0DJQHWU�KUHU

'XUFKI�KUXQJ

,Q� HLQHU� JXW� DXVJHKHL]WHQ� $SSDUDWXU� ZLUG� ����%LV�GLPHWK\ODPLQR������GLPHWKR[\QDSKWKDOLQ

��� LQ� ZDVVHUIUHLHP� 'LFKORUPHWKDQ� XQWHU� $UJRQDWPRVSKlUH� YRUJHOHJW� XQG� PLW� 7URFNHQHLV�

(WKDQRO�.�KOXQJ� DXI� ¤���&� JHN�KOW�� =XU� 5HDNWLRQVO|VXQJ� ZLUG� %RUWULEURPLG� LQ

'LFKORUPHWKDQ�JHWURSIW��ZREHL�HLQH�%UDXQIlUEXQJ�DXIWULWW��'LH�5HDNWLRQVO|VXQJ�ZLUG�]ZDQ]LJ

6WXQGHQ�JHU�KUW�XQG�HUZlUPW�VLFK�GDEHL�DXI�5DXPWHPSHUDWXU�

'XUFK�=XJDEH�YRQ�0HWKDQRO�ZLUG�GLH�5HDNWLRQ�DEJHEURFKHQ��$QVFKOLH�HQG�ZLUG�GLH�/|VXQJ

XQWHU�YHUPLQGHUWHP�'UXFN�]XU�7URFNHQH�DP�5RWDWLRQVYHUGDPSIHU�HLQJHHQJW��'HU�5�FNVWDQG

ZLUG� LQ�0HWKDQRO� DXIJHQRPPHQ� XQG� HUQHXW� ]XU� 7URFNHQH� HLQJHHQJW�� 'LHVHU� 9RUJDQJ� ZLUG

GUHLPDO� ZLHGHUKROW�� XP� �EHUVFK�VVLJHV� %RUWULEURPLG� ]X� ]HUVW|UHQ� XQG� JHELOGHWHQ

%RUVlXUHPHWK\OHVWHU� DE]XGHVWLOOLHUHQ�� 'DV� EUDXH� 5RKSURGXNW� ZLUG� DXV� 0HWKDQRO

XPNULVWDOOLVLHUW� XQG� PLW� $FHWRQ� PHKUPDOV� JHZDVFKHQ�� 1DFK� 7URFNQXQJ� XQWHU� 9DNXXP� EHL

���&�HUJLEW�VLFK�HLQ�ZHL�HU�)HVWVWRII�

$XVEHXWH������������������������������������J���������G��7K��

&KDUDNWHULVLHUXQJ

�+�105��'062�����������������������������V���+��1�+�1��������V���+��2+��������G���+�+���

����������������������������������������������������������G���+��+����������V����+��10H��

($������������������������������������������������%HUHFKQHW��&���������+��������1��������%U�������

�����������������������������������������������������*HIXQGHQ���&���������+��������1��������%U�������

=HUVHW]XQJVSXQNW�NHLQ�6PS�����������&

����������6\QWKHVH�GHV�3RO\PHUV�K�3'0$1�QDFK�GHP����6\QWKHVHZHJ

$QVDW]�D���PLW�1DWULXPK\GUR[LGO|VXQJ�'062�

����%LV�GLPHWK\ODPLQR������GLFKORUQDSKWKDOLQ��������������J������PPRO���0 ������J�PRO

�����'LK\GUR[\GLSKHQ\OVXOIRQ�����������������������������������������J������PPRO����0 ������J�PRO

1DWULXPK\GUR[LG��������������������������������������������������������������J������PPRO��LQ��PO�:DVVHU

1 1
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'LPHWK\OVXOIR[LG���������������������������������������������������������PO

&KORUEHQ]RO������������������������������������������������������������������PO

$SSDUDWXU

��PO� 'UHLKDOVNROEHQ�� 7KHUPRPHWHU�� 7URSIWULFKWHU�� :DVVHUDEVFKHLGHU�� 5�FNIOX�N�KOHU�

$UJRQOHLWHUURKU��%OXEEHUHU��0DJQHWU�KUHU

'XUFKI�KUXQJ

,Q� HLQHU� 5HDNWLRQVDSSDUDWXU� ZHUGHQ� �����'LK\GUR[\GLSKHQ\OVXOIRQ� XQG� GDV� /|VXQJVPLWWHO

YRUJHOHJW�� %HL� ���&� ZLUG� GLH� 0LVFKXQJ� PLW� 1DWULXPK\GUR[LGO|VXQJ� YHUVHW]W�� ZREHL� ]ZHL

3KDVHQ�DXIWUHWHQ��'LH�5HDNWLRQVPLVFKXQJ�ZLUG� ODQJVDP�YRQ�����&�DXI�����&�HUZlUPW�XQG

GDV�:DVVHU�LP�5HDNWLRQVV\VWHP�PLW�&KORUEHQ]RO�DOV�³6FKOHSSHU¦�DEGHVWLOOLHUW��$QVFKOLH�HQG

ZLUG� GLH�9HUELQGXQJ��� DOV�&KORUEHQ]ROO|VXQJ� ]XJHJHEHQ��'LH�5HDNWLRQVPLVFKXQJ�ZLUG� EHL

����&�]Z|OI�6WXQGHQ�JHNRFKW�

1DFK� $EN�KOHQ� ZLUG� GLH� 5HDNWLRQVPLVFKXQJ� PLW� &KORUEHQ]RO� YHUG�QQW�� ZREHL� HLQ

1LHGHUVFKODJ� DXVIlOOW�� 'HU� 1LHGHUVFKODJ� ZLUG� DEILOWULHUW� XQG� EHL� ���&� XQWHU� 9DNXXP

JHWURFNQHW��1DFK�(LQHQJHQ�GHV�)LOWUDWV�ZLUG�HLQ�JHOEH�)HVWVWRII�HUKDOWHQ�

&KDUDNWHULVLHUXQJ�
�+�105��'062��� �+�105�6SHNWUXP� GHV� 1LHGHUVFKODJV� ]HLJW� GDV� 1DWULXPVDO]� GHU

'LSKHQ\OVXOIRQYHUELQGXQJ�
�+�105�6SHNWUXP�GHV�)LOWUDWV�]HLJW�GLH�9HUELQGXQJ��

$QVDW]�E���PLW�.DOLXPFDUERQDW�'0$�

����%LV�GLPHWK\ODPLQR������GLFKORUQDSKWKDOLQ��������������J������PPRO���0 ������J�PRO

�����'LK\GUR[\GLSKHQ\OVXOIRQ�����������������������������������������J������PPRO���0 ������J�PRO

.DOLXPFDUERQDW����������������������������������������������������������������J������PPRO���0 ������J�PRO

1�1��'LPHWK\ODFHWDPLG�����������������������������������������������PO

7ROXRO���������������������������������������������������������������������������PO

$SSDUDWXU

��PO� 'UHLKDOVNROEHQ�� 7KHUPRPHWHU�� 7URSIWULFKWHU�� :DVVHUDEVFKHLGHU�� 5�FNIOX�N�KOHU�

$UJRQOHLWHUURKU��%OXEEHUHU��0DJQHWU�KUHU

'XUFKI�KUXQJ

)�U� GLH� 6\QWKHVH� XQG� $XIDUEHLWHQ� JLOW� GLHVHOEH� 9RUVFKULIW� ZLH� EHL� K�3'0$1

�V��.DS������������

$QKDQG�GHU�$QDO\VH�GHU�HUKDOWHQHQ�6XEVWDQ]HQ�LVW�GLH�3RO\NRQGHQVDWLRQ�QLFKW�JHOXQJHQ�
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����������6\QWKHVH�GHV�3RO\PHUV�K�3'0$1�QDFK�GHP����6\QWKHVHZHJ

$QVDW]

����%LV�GLPHWK\ODPLQR������GLK\GUR[\QDSKWKDOLQK\GUREURPLG����������������������J������PPRO�

���������������������������������������������������������������������������������������������������������������������������0 ������J�PRO

�����'LFKORUGLSKHQ\OVXOIRQ�����������������������������������������������������J����PPRO�����0 ������J�PRO

.DOLXPFDUERQDW�����������������������������������������������������������������������J������PPRO��0 ������J�PRO

1�0HWK\OS\UUROLGRQ��������������������������������������������������������������PO

7ROXRO�����������������������������������������������������������������������������������PO

$SSDUDWXU

6FKXW]JDVDSSDUDWXU� PLW� ���PO� 'UHLKDOVNROEHQ�� $UJRQOHLWHUURKU�� :DVVHUDEVFKHLGHU�

7KHUPRPHWHU��5�FNIOX�N�KOHU�PLW�9DNXXPDQVFKOX��E]Z��%OXEEHUHU���0DJQHWU�KUHU

'XUFKI�KUXQJ

�,Q� HLQHU� JXW� DXVJHKHL]WHQ� 5HDNWLRQVDSSDUDWXU� ZHUGHQ� ����%LV�GLPHWK\ODPLQR������

GLK\GUR[\QDSKWKDOLQK\GUREURPLG����� �����'LFKORUGLSKHQ\OVXOIRQ� XQG�.DOLXPFDUERQDW� XQWHU

$UJRQ� YRUJHOHJW�� 'DV� JXW� JHWURFNQHWH�� XQWHU� ,QHUWJDV� DXIEHZDKUWH� /|VXQJVPLWWHO� ZLUG

HEHQIDOOV�XQWHU�$UJRQ�]XJHJHEHQ��8QWHU�$UJRQJHJHQVWURP�ZLUG�GLHVHV�*HPLVFK�ODQJVDP�YRQ

����&�����&� �EHU� HLQHQ� =HLWUDXP� YRQ� GUHL� 6WXQGHQ� HUKLW]W�� ZREHL�:DVVHU� PLW� 7ROXRO� DOV

³6FKOHSSHU¦� LQ� HLQHQ� :DVVHUDEVFKHLGHU� DEGHVWLOOLHUW� ZLUG�� +LHUEHL� ZLUG� GLHVHV

5HDNWLRQVJHPLVFK� YLVNRVH� XQG� HLQH� )DUElQGHUXQJ� YRQ� JHOEJUDX� �EHU� JHOE�� EUDXQ� QDFK

GXQNHOEUDXQ� EHREDFKWHW�� hEHU� ����&� ZLUG� GDV� :DVVHU� LP� 5HDNWLRQVV\VWHP� Y|OOLJ

DEGHVWLOOLHUW��ZREHL�GLH�7HPSHUDWXU�ODQJVDP�DXI�����&�HUK|KW�ZLUG��'LH�5HDNWLRQVPLVFKXQJ

ZLUG�EHL�GLHVHU�7HPSHUDWXU��EHU�1DFKW�JHNRFKW�

=XU� $XIDUEHLWXQJ� ZLUG� GLH� 5HDNWLRQVPLVFKXQJ� DXI� ���&� DEJHN�KOW� XQG� PLW� 1�

0HWK\OS\UUROLGRQ�YHUG�QQW��ZREHL�GDV�JHELOGHWH�.DOLXPFKORULG�DXVIlOOW��1DFK�(QWIHUQHQ�GHV

.DOLXPFKORULGV� PLWWHOV� )LOWUDWLRQ� ZLUG� GDV� )LOWUDW� PLW� (VVLJVlXUH� ]XU� =HUVW|UXQJ� GHV

�EHUVFK�VVLJHQ� .DOLXPFDUERQDWV� QHXWUDOLVLHUW�� 'DV� EUDXQH� NODUH� )LOWUDW� ZLUG� DXI� �1�

1DWURQODXJH� DXIJHJRVVHQ� XQG� GHU� JUDXH� )HVWVWRII� IlOOW� VRIRUW� DXV�� 8P� GLH� 1DWURQODXJH� DXV

GHP�3RO\PHU�]X�HQWIHUQHQ��ZLUG�GDV�HUKDOWHQH�3URGXNW�PLW�:DVVHU�VRODQJH�JHZDVFKHQ��ELV�GHU

S+�:HUW�GHV�:DVVHUV�QLFKW�PHKU�DONDOLVFK�LVW��=XU�(QWIHUQXQJ�YRQ�6SXUHQ�DQ�DQRUJDQLVFKHQ

6DO]HQ� XQG� � KRFKVLHGHQGHQ� /|VXQJVPLWWHOV�ZLUG� GDV� 3RO\PHU� ]XQlFKVW� LQ�:DVVHU�� GDQQ� LQ

0HWKDQRO�]ZHL�6WXQGHQ�JHNRFKW��1DFK�GUHL�7DJHQ�7URFNQHQ� LP�9DNXXP�EHL����&�ZLUG�HLQ

HUGJHOEOLFKHU�)HVWVWRII�HUKDOWHQ�
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$XVEHXWH������������������������J�K�3'0$1������G��7K��

&KDUDNWHULVLHUXQJ

�+�105��7)$�����������������������E���+��+H��+E�������������E���+��+G��+F�������EV����+��10H��

($���������������������������������%HUHFKQHW��&���������+��������1��������6������

��������������������������������������*HIXQGHQ���&���������+��������1��������6������

��������'DUVWHOOXQJ�GHV�0RGHOOSRO\PHUV�PRG�K�3'0$1

$QVDW]

����'LK\GUR[\QDSKWKDOLQ������������������������������������������������������J�����PPRO����0 ������J�PRO

�����'LFKORUGLSKHQ\OVXOIRQ����������������������������������������������������J���PPRO�����0 ������J�PRO

.DOLXPFDUERQDW����������������������������������������������������������������������J����PPRO��0 ������J�PRO

1�0HWK\OS\UUROLGRQ�������������������������������������������������������������PO

7ROXRO�����������������������������������������������������������������������������������PO

$SSDUDWXU

6FKXW]JDVDSSDUDWXU� PLW� ���PO� 'UHLKDOVNROEHQ�� $UJRQOHLWHUURKU�� :DVVHUDEVFKHLGHU�

7KHUPRPHWHU��5�FNIOX�N�KOHU�PLW�9DNXXPDQVFKOX��E]Z��%OXEEHUHU���0DJQHWU�KUHU

'XUFKI�KUXQJ

)�U� GLH� 6\QWKHVH� XQG� $XIDUEHLWXQJ� GLHVHV� 3RO\PHUV� JLOW� GLHVHOEH� 9RUVFKULIW� ZLH� I�U� K�

3'0$1�XQWHU�9HUZHQGXQJ�YRQ�����'LK\GUR[\QDSKWKDOLQ�

$XVEHXWH��������������������������J�PRG�K�3'0$1������G��7K��

&KDUDNWHULVLHUXQJ

�+�105��'062�������������������E���+��+E��+H��������VE���+��+D�����������E���+��+F��+G�
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($�����������������������������������%HUHFKQHW��&���������+��������6������

�����������������������������������������*HIXQGHQ��&���������+��������6������

������'DUVWHOOXQJ�GHU�0RQRPHUPLVFKXQJHQ�XQG�,RQRPHUEOHQGV

��������'DUVWHOOXQJ�GHU�0RQRPHUPLVFKXQJHQ

'LH� 'DUVWHOOXQJ� GHU� 0RQRPHUPLVFKXQJHQ� ,PLGD]RO�76+�� %HQ]LPLGD]RO�76+� XQG

'0$1�76+�HUIROJW�GXUFK�0LVFKHQ�GHU� HQWVSUHFKHQGHQ�%DVHQ��XQG�6lXUHNRPSRQHQWHQ�PLW

XQWHUVFKLHGOLFKHQ� 9HUKlOWQLVVHQ� LQ� (WKDQRO�� 'LHVH� (WKDQROO|VXQJ� ZLUG� GDQDFK� ��PLQ� ]XP

6LHGHQ� HUKLW]W� XQG� HLQJHHQJW�� 'LH� HUKDOWHQH� 0RQRPHUPLVFKXQJ� ZLUG� XQWHU� +RFKYDNXXP

JHWURFNQHW�

��������'DUVWHOOXQJ�GHU�,RQRPHUEOHQGV

����������6\QWKHVH�GHU�%OHQGNRPSRQHQWH��VXOIRQLHUWHV�3RO\VW\URO�366+

6XOIRQLHUWHV�3RO\VW\URO�PLW���PRO��LJHP�6XOIRQLHUXQJVJUDG

.RPPHU]LHOO�HUKlOWOLFKHV�3RO\VW\URO�ZLUG�YRU�GHU�9HUZHQGXQJ�]ZHLPDO�DXV�7HWUDK\GURIXUDQ

LQ�0HWKDQRO�XPJHIlOOW�

6XOIRQLHUXQJVUHDJHQ]

$QVDW]

'LFKORUHWKDQ���������������������������������������������PO

$FHWDQK\GULG���������������������������������������������PO

6FKZHIHOVlXUH��������������������������������������PO

'XUFKI�KUXQJ

=X� 'LFKORUPHWKDQ� ZLUG� $FHWDQK\GULG� JHJHEHQ�� 1DFKGHP� GLH� /|VXQJ� DXI� ���&� DEJHN�KOW

ZLUG��ZLUG�GLH�6FKZHIHOVlXUH�]XJHJHEHQ��'LH�HUKDOWHQH�$FHW\OVXOIDWO|VXQJ�LVW�MHW]W���PRODU�

6XOIRQLHUXQJ

$QVDW]

3RO\VW\URO���������������������������������������J

'LFKORUHWKDQ���������������������������������PO

6XOIRQLHUXQJVUHDJHQ]��������������������PO

'XUFKI�KUXQJ

3RO\VW\URO�ZLUG�EHL����&�LQ�'LFKORUHWKDQ�JHO|VW��'DV�6XOIRQLHUXQJVUHDJHQ]�ZLUG�XQWHU�5�KUHQ

]XJHJHEHQ��XQG�HV�ZLUG��K�EHL����&�ZHLWHU�JHU�KUW��1DFK�$EN�KOHQ�DXI�5DXPWHPSHUDWXU�ZLUG



.DSLWHO � (;3(5,0(17(//(5 7(,/

���

LQ� ,VRSURSDQRO� EHL� ¤���&� JHIlOOW�� =XU� 5HLQLJXQJ� ZLUG� QRFK� ]ZHLPDO� DXV� &KORURIRUP� LQ

,VRSURSDQRO�XPJHIlOOW�

$XVEHXWH������������������������������J���������G��7K��

&KDUDNWHULVLHUXQJ����������6XOIRQVlXUHJUXSSHQDQWHLO�LP�&RSRO\PHU�������HUPLWWHOW�GXUFK

������������������������������������������7LWUDWLRQ�

�������������������������������������������7LWUDWLRQ�HLQHU�/|VXQJ�LQ�7ROXRO�0HWKDQRO�������Y�Y��PLW

������������������������������������������PHWKDQROLVFKHU�.DOLXPK\GUR[LGO|VXQJ�JHJHQ�3KHQROSKWKDOHLQ�

6XOIRQLHUWH�3RO\VW\UROH�PLW�KRKHP�6XOIRQLHUXQJVJUDG

'LH� 'DUVWHOOXQJ� GHU� KRFK� VXOIRQLHUWHQ� 3RO\VW\UROH� ���PRO��� ��PRO��� ��PRO��� ZLUG� DXI

lKQOLFKH�:HLVH� ZLH� GLH� GHV� ��PRO��JHQ� VXOIRQLHUWHQ� 3RO\VW\UROV� GXUFKJHI�KUW�� 'HU� GXUFK

7LWUDWLRQ�EHVWLPPWH�6XOIRQLHUXQJVJUDG�EHWUlJW�I�U���PRO���QDFK�GHP�WKHRUHWLVFK�EHUHFKQHWHQ

XQG� HLQJHVHW]WHQ� 3RO\VW\URO� XQG� 6XOIRQLHUXQJVPLWWHO�� ��PRO�� XQG� ��PRO�� �QDFK� GHP

WKHRUHWLVFK� EHUHFKQHWHQ� XQG� HLQJHVHW]WHQ� 3RO\VW\URO� XQG� 6XOIRQLHUXQJVPLWWHO�� ��PRO���'LH

5HLQLJXQJ� GHU� V\QWKHWLVLHUWHQ� 3RO\VW\UROH� HUIROJW� GXUFK� ]ZHLPDOLJHV� 8PIlOO� DXV

7HWUDK\GURIXUDQ�LQ�3HWUROHWKHU�EHL�¤���&�I�U���PRO��XQG���PRO��XQG�DXV�HLQHP�*HPLVFK

YRQ�,VRSURSDQRO�XQG�(WKDQRO�LQ�3HWUROHWKHU�EHL�¤���&�I�U���PRO��

����������'DUVWHOOXQJ�GHU�,RQRPHUEOHQGV

%LQlUH�,RQRPHUEOHQGV��'0$1�366+

'LH�HQWVSUHFKHQGHQ�%OHQGNRPSRQHQWHQ�O|VHQ�VLFK�LQ�&KORURIRUP��1DFK�=XJDEH�GHU�'0$1�

/|VXQJ�LQ�GLH�366+�/|VXQJ�ZLUG�GLH�0LVFKXQJ�JHU�KUW��'DQDFK�ZLUG�GDV�/|VXQJVPLWWHO�EHL

57� DEJHGDPSIW�� 'DV� HUKDOWHQH� ,RQRPHUEOHQG� ZLUG� EHL� ���&� ]ZHL� 7DJH� LP� +RFKYDNXXP

JHWURFNQHW�

%LQlUH�,RQRPHUEOHQGV��V�3'0$1�76+

'LH� HQWVSUHFKHQGHQ�%OHQGNRPSRQHQWHQ� O|VHQ� VLFK� LQ� 7HWUDK\GURIXUDQ��1DFK� =XJDEH� GHU� V�

3'0$1�/|VXQJ� LQ� GLH� 76+�/|VXQJ� IlOOW� HLQ� ZHL�HU� IORFNLJHU� 1LHGHUVFKODJ� DXV�� 'DV

/|VXQJVPLWWHO� Ol�W�VLFK�EHL�57�DEGDPSIHQ��'HU�HUKDOWHQH� ,RQRPHUEOHQG�ZLUG�EHL����&�HLQH

:RFKH�LP�9DNXXP�JHWURFNQHW�

%LQlUH�,RQRPHUEOHQGV��V�3'0$1�366+

'LH� HQWVSUHFKHQGHQ�%OHQGNRPSRQHQWHQ� O|VHQ� VLFK� LQ� 7HWUDK\GURIXUDQ��1DFK� =XJDEH� GHU� V�

3'0$1�/|VXQJ� LQ� GLH� 366+�/|VXQJ� WULWW� HLQH� JHOEH� *HOSKDVH� XQG� HLQH� 6ROSKDVH� GXUFK
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5�KUHQ�PLW�HLQHP�6SDWHO�DXI��'DV�/|VXQJVPLWWHO�Ol�W�VLFK�EHL�57�DEGDPSIHQ��'DV�HUKDOWHQH

,RQRPHUEOHQG�ZLUG�EHL����&�HLQH�:RFKH�LP�9DNXXP�JHWURFNQHW�

%LQlUH�,RQRPHUEOHQGV��K�3'0$1�76+

'LH�HQWVSUHFKHQGHQ�%OHQGNRPSRQHQWHQ�O|VHQ�VLFK�LQ�'LPHWK\ODFHWDPLG��1DFK�=XJDEH�GHU�K�

3'0$1�/|VXQJ� LQ� GLH�76+�/|VXQJ�ZLUG� GLH�0LVFKXQJ� YLVNRVH�� 'DV� /|VXQJVPLWWHO�ZLUG

DEURWLHUW�� 'LH� HUKDOWHQHQ� EDVHQUHLFKHQ� ,RQRPHUEOHQGV� ZHUGHQ� EHL� ����&� GUHL� 7DJH� XQWHU

+RFKYDNXXP� JHWURFNQHW�� ZlKUHQG� GLH� VlXUHUHLFKHQ� ,RQRPHUEOHQGV� EHL� ���&�����&� XQWHU

+RFKYDNXXP�]HKQ�7DJH�JHWURFNQHW�ZHUGHQ�

%LQlUH�,RQRPHUEOHQGV��K�3'0$1�366+

'LH�HQWVSUHFKHQGHQ�%OHQGNRPSRQHQWHQ�O|VHQ�VLFK�LQ�'LPHWK\ODFHWDPLG��1DFK�=XJDEH�GHU�K�

3'0$1�/|VXQJ� LQ�GLH�366+�/|VXQJ�ZLUG�GLH�0LVFKXQJ� VHKU�YLVNRVH��'DV�/|VXQJVPLWWHO

ZLUG�DEURWLHUW��'LH� HUKDOWHQHQ� ,RQRPHUEOHQGV�ZHUGHQ�EHL�����&�GUHL�7DJH� LP�+RFKYDNXXP

JHWURFNQHW�

7HUQlUH�,RQRPHUEOHQG��V�3'0$1�366+�76+����������PRO�PRO�PRO�

'LH�HQWVSUHFKHQGHQ�%OHQGNRPSRQHQWHQ�O|VHQ�VLFK�LQ�7HWUDK\GURIXUDQ��=X�GHU�366+�/|VXQJ

ZLUG� GLH� V�3'0$1�/|VXQJ� ]XJHJHEHQ�� (V� HQWVWHKW� HLQH� *HOSKDVH� XQG� HLQH� 6ROSKDVH�

$QVFKOLH�HQG�ZLUG�GLH�76+�/|VXQJ�]XJHJHEHQ��'LH�*HOSKDVH�YHUVFKZLQGHW�WHLOZHLVH�XQG�HLQ

ZHL�HU� IORFNLJHU� 1LHGHUVFKODJ� HQWVWHKW� WHLOZHLVH�� G�K�� GLH� *HOSKDVH� PLW� GHP� IORFNLJHQ

1LHGHUVFKODJ� FR�H[LVWLHUW�� 1DFK� $EGDPSIHQ� GHV� /|VXQJVPLWWHOV� ZHUGHQ� GLH� HUKDOWHQHQ

,RQRPHUEOHQGV�EHL����&�HLQH�:RFKH�LP�+RFKYDNXXP�JHWURFNQHW�

7HUQlUH�,RQRPHUEOHQG��K�3'0$1�366+�76+����������PRO�PRO�PRO�

'LH� HQWVSUHFKHQGHQ� %OHQGNRPSRQHQWHQ� O|VHQ� VLFK� LQ� 'LPHWK\ODFHWDPLG�� =X� GHQ� 366+�

/|VXQJ�ZLUG�]XQlFKVW�GLH�K�3'0$1�/|VXQJ��DQVFKOLH�HQG�GLH�76+�/|VXQJ�]XJHJHEHQ��'LH

YLVNRVH� /|VXQJ� YHUVFKZLQGHW� WHLOZHLVH�� 1DFK� (LQHQJHQ� GHV� /|VXQJVPLWWHOV� ZHUGHQ� GLH

HUKDOWHQHQ�,RQRPHUEOHQGV�EHL����&�����&�]HKQ�7DJH�LP�+RFKYDNXXP�JHWURFNQHW�

%LQlUH� ,RQRPHUEOHQGV� DXV� V�3'0$1� XQG� KRFK� VXOIRQLHUWHQ� 3RO\VW\UROHQ� ������ ����

PRO�PRO�

'LH� HQWVSUHFKHQGHQ�%OHQGNRPSRQHQWHQ� O|VHQ� VLFK� LQ� 7HWUDK\GURIXUDQ��1DFK� =XJDEH� GHU� V�

3'0$1�/|VXQJ� ]X� GHP� VXOIRQLHUWHP� 3RO\VW\URO� VLQG� HLQH� *HOSKDVH� XQG� HLQH� 6ROSKDVH
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VLFKWEDU�� 1DFK� $EGDPSIHQ� GHV� /|VXQJVPLWWHOV� ZHUGHQ� GLH� HUKDOWHQHQ� ,RQRPHUEOHQGV� EHL

���&�]ZHL�7DJH�LP�+RFKYDNXXP�JHWURFNQHW�

7HUQlUHU� ,RQRPHUEOHQG� DXV� '0$1�� V�3'0$1� XQG� VXOIRQLHUWHP� 3RO\VW\URO� �FD�

��PRO�����������PRO�PRO�PRO�

'LH� HQWVSUHFKHQGHQ�%OHQGNRPSRQHQWHQ� O|VHQ� VLFK� LQ� 7HWUDK\GURIXUDQ��1DFK� =XJDEH� GHU� V�

3'0$1�/|VXQJ� ]X� GHP� VXOIRQLHUWHP� 3RO\VW\URO� VLQG� HLQH� *HOSKDVH� XQG� HLQH� 6ROSKDVH

VLFKWEDU�� $QVFKOLH�HQG� ZLUG� GLH� '0$1�/|VXQJ� ]XJHJHEHQ�� (LQ� ZHL�HU� IORFNLJHU

1LHGHUVFKODJ�IlOOW�DXV��1DFK�$EGDPSIHQ�GHV�/|VXQJVPLWWHOV�ZLUG�GHU�HUKDOWHQH�,RQRPHUEOHQG

EHL����&�]ZHL�7DJH�LP�+RFKYDNXXP�JHWURFNQHW�
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���=XVDPPHQIDVVXQJ

%HL� GHU� (QWZLFNOXQJ� YRQ� 1LHGHUWHPSHUDWXU�%UHQQVWRII]HOOHQ� NRPPW� GHQ

3RO\PHUHOHNWURO\WPHPEUDQPDWHULDOLHQ� HLQH� 6FKO�VVHOUROOH� KLQVLFKWOLFK� GHU

3URWRQHQWUDQVSRUWHLJHQVFKDIWHQ�]X�

'LH� GHU]HLW� DP� KlXILJVWHQ� LQ� NRPPHU]LHOOHQ� 3RO\PHUHOHNWURO\WPHPEUDQ�%UHQQVWRII]HOOHQ

HLQJHVHW]WH� 0HPEUDQ� LVW� 1DILRQ£�� HLQ� SHUIOXRULHUWHV� VXOIRQLHUWHV� ,RQRPHU�� 1DILRQ£� EHVLW]W

HLQH�KRKH�3URWRQHQOHLWIlKLJNHLW� LP�PLW�:DVVHU�JHTXROOHQHQ�=XVWDQG��ZREHL�GDV�:DVVHU�KLHU

DOV�3URWRQHQFDUULHU�IXQJLHUW��$OOHUGLQJV�YHUOLHUW�GLH�0HPEUDQ�REHUKDOE�YRQ����&�LKU�:DVVHU

XQG�HLQ�9HUOXVW� GHU�3URWRQHQOHLWIlKLJNHLW� JHKW� GDPLW� HLQKHU��'LHVHU�1DFKWHLO� EHVFKUlQNW� GLH

$QZHQGXQJ�GHU�1DILRQ£�0HPEUDQ�DXI�$UEHLWVWHPSHUDWXUHQ�XQWHU�����&��VR�GD��GHU�(LQVDW]

GHU�0HPEUDQ� LQ� GHU�'LUHNWPHWKDQRO�%UHQQVWRII]HOOH� �'0)&���ZR�7HPSHUDWXUHQ� ELV� ����&

I�U�HLQHQ�HQWVSUHFKHQG�KRKHQ�:LUNXQJVJUDG�QRWZHQGLJ�VLQG��QLFKW�LQ�)UDJH�NRPPHQ�

(LQH� PLW� GHU� K\GUDWLVLHUWHQ� 1DILRQ�0HPEUDQ� YHUJOHLFKEDU� KRKH� /HLWIlKLJNHLW� ]HLJHQ

K|KHUVLHGHQGH��RUJDQLVFKH��VWLFNVWRIIKDOWLJH�+HWHURF\FOHQ��ZLH�]�%�� ,PLGD]RO��%HQ]LPLGD]RO�

'DV�LQ�GHU�1DILRQ£�0HPEUDQ�DOV�&DUULHU�IXQJLHUHQGH�:DVVHU�ZLUG�LQ�GLHVHQ�6\VWHPHQ�GXUFK

GHQ�+HWHURF\FOXV� VHOEVW� HUVHW]W��$OOHUGLQJV� I�KUW� HLQH�9HUIO�FKWLJXQJ�GHU�6WRIIH�EHL� K|KHUHU

7HPSHUDWXU� HEHQIDOOV� ]XU� 9HUDUPXQJ� DQ� /DGXQJVWUlJHU� XQG� GDPLW� ]XP� 9HUOXVW� DQ

/HLWIlKLJNHLW�

,Q� GHU� YRUOLHJHQGHQ� $UEHLW� ZXUGHQ� LRQHQOHLWHQGH� 3RO\PHUH� PLW� LP� 3RO\PHU� IL[LHUWHQ

3URWRQHQ�&DUULHUHLQKHLWHQ� V\QWKHWLVLHUW� XQG� KLQVLFKWOLFK� LKUHV� 3RWHQWLDOV� DOV� 3URWRQHQOHLWHU

XQWHUVXFKW�� 'XUFK� GLH� GLUHNWH� $QELQGXQJ� GHU� &DUULHUHLQKHLW� DQ� GDV� 3RO\PHU� VROO� HLQ

$EGDPSIHQ�GHV�SRWHQWLHOOHQ�3URWRQHQWUlJHUV�YHUKLQGHUW�ZHUGHQ��:DV�GHQ�0HFKDQLVPXV� GHU

,RQHQOHLWIlKLJNHLW�LQ�VROFKHQ�0HPEUDQHQ�DQEHODQJW��LVW�GDV�IUHLH�9ROXPHQ��GDV�hEHUVFKUHLWHQ

HLQHU�3HUNRODWLRQVVFKZHOOH�XQG�GDV�9RUKDQGHQVHLQ�HLQHV�3HUNRODWLRQVSIDGHV�YRQ�%HGHXWXQJ�

,P� 5DKPHQ� GLHVHU� $UEHLW� ZLUG� GLH� 9HUELQGXQJ� ����%LV�GLPHWK\ODPLQR�QDSKWKDOLQ� DOV

3URWRQHQFDUULHUHLQKHLW� YHUZHQGHW�� 'LHVH� RUJDQLVFKH�� VWLFNVWRIIKDOWLJH� 9HUELQGXQJ� LVW� LQ� GHU

/LWHUDWXU�DOV�³3URWRQHQVFKZDPP¦�EHNDQQW�

'LH� )L[LHUXQJ� GHU� &DUULHUHLQKHLW� LP� 3RO\PHU� ZLUG� GXUFK� GHQ� (LQEDX� GHV� &DUULHUV� LQ� GLH

6HLWHQNHWWH�E]Z��LQ�GLH�+DXSWNHWWH�HUUHLFKW�

=ZHL� 6HLWHQNHWWHQSRO\PHUH� RKQH� XQG�PLW� 6SDFHU� ]XP� 3RO\PHUU�FNJUDW� VROOWHQ� V\QWKHWLVLHUW

ZHUGHQ��:lKUHQG�GLH�'DUVWHOOXQJ�GHV�3RO\PHUV�RKQH�6SDFHU�ZHGHU�GXUFK� HLQH� UDGLNDOLVFKH
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3RO\PHULVDWLRQ� GHU� 9HUELQGXQJ� ����%LV�GLPHWK\ODPLQR����YLQ\OQDSKWKDOLQ�� QRFK� GXUFK� HLQH

DQLRQLVFKH� 3RO\PHULVDWLRQ� P|JOLFK� ZDU�� NRQQWH� GDV� 3RO\PHU� PLW� 6SDFHU� GXUFK� HLQH

SRO\PHUDQDORJH�8PVHW]XQJ�V\QWKHWLVLHUW�ZHUGHQ�

'DV�+DXSWNHWWHQSRO\PHU�� HLQ�3RO\�DU\OHWKHUVXOIRQ���ZXUGH� GXUFK�3RO\NRQGHQVDWLRQ� DXV� GHQ

HQWVSUHFKHQGHQ�0RQRPHUHQ�GDUJHVWHOOW�

'DU�EHU� KLQDXV� ZXUGHQ� DX�HUGHP� ]X� GHQ� 6HLWHQNHWWHQ�� XQG� +DXSWNHWWHQSRO\PHUHQ

NRQVWLWXWLRQVJOHLFKH� 0RGHOOSRO\PHUH� GDUJHVWHOOW�� GLH� LQ� LKUHU� 6WUXNWXU� MHGRFK� NHLQH

IXQNWLRQHOOHQ�$PLQRJUXSSHQ�DXIZHLVHQ�

'XUFK�HLQHQ�9HUJOHLFK�GHU�WKHUPRJUDYLPHWULVFKHQ�(UJHEQLVVH�GHU�VWLFNVWRIIKDOWLJHQ�3RO\PHUH

PLW� GHQ� HQWVSUHFKHQGHQ� 0RGHOOSRO\PHUHQ� NRQQWH� GLH� $EEDXWHPSHUDWXU� GHU� IXQNWLRQHOOHQ

$PLQRJUXSSHQ� XQWHUVXFKW� ZHUGHQ�� (V� NRQQWH� VR� JH]HLJW� ZHUGHQ�� GD�� GLH� 3RO\PHUH� LP

7HPSHUDWXUIHQVWHU� GHU�0LVFKXQJHQ� WKHUPLVFK� VWDELO� VLQG�� LQVEHVRQGHUH�ZDV�GLH� IXQNWLRQHOOH

$PLQRJUXSSHQ� DQEHODQJW�� 'HVZHLWHUHQ� KDEHQ� '6&�8QWHUVXFKXQJHQ� JH]HLJW�� GD�� GLH

6HLWHQNHWWHQSRO\PHUH� LP� 9HUJOHLFK� ]X� GHQ� +DXSWNHWWHQSRO\PHUHQ� HLQH� K|KHUH

.HWWHQEHZHJOLFKNHLW�DXIZHLVHQ��ZDV�ZLHGHUXP�GLH�&DUULHUEHZHJOLFKNHLW� LQ�GHQ�XQWHUVXFKWHQ

6\VWHPHQ�EHHLQIOX�W�

,Q� GHU� YRUOLHJHQGHQ� $UEHLW� ZXUGHQ� QLHGHUPROHNXODUH� 6lXUH�%DVH�0RGHOOPLVFKXQJHQ� VRZLH

6lXUH�%DVH�,RQRPHUEOHQGV� XQWHU� 9HUZHQGXQJ� YRQ� EDVLVFKHQ� ����

%LV�GLPHWK\ODPLQR�QDSKWKDOLQ�6WUXNWXUHLQKHLWHQ� PLW� 6XOIRQVlXUHJUXSSHQ� E]Z�

)XQNWLRQVSRO\PHUHQ� KHUJHVWHOOW�� $OV� QLHGHUPROHNXODUH� 6lXUHNRPSRQHQWH� ZXUGH� S�

7ROXROVXOIRQVlXUH� HLQJHVHW]W�� DOV� 3RO\PHUVlXUH� WHLOVXOIRQLHUWHV� 3RO\VW\URO� PLW

6XOIRQLHUXQJVJUDGHQ� YRQ� ��PRO����PRO��� 'LH� XQWHUVFKLHGOLFKHQ� VXOIRQLHUWHQ� 3RO\VW\UROH

�6XOIRQLHUXQJVJUDG�� ��PRO��� ��PRO��� ��PRO��� ��PRO��� ��PRO��� HUODXEHQ� HLQH� JH]LHOWH

9DULDWLRQ�GHU�3URWRQHQNRQ]HQWUDWLRQ�LQ�GHQ�,RQRPHUEOHQGV�

'LH�8QWHUVXFKXQJ�GHU�]XP�(UUHLFKHQ�GHU�0LVFKEDUNHLW�Q|WLJHQ�$XVELOGXQJ�GHU�VSH]LILVFKHQ

:HFKVHOZLUNXQJHQ� NRQQWH� GXUFK� GLH� 8QWHUVXFKXQJ� GHV� 3URWRQHQWUDQVIHUV� YRQ� GHU

6XOIRQVlXUHJUXSSH�DXI�GLH�$PLQRJUXSSHQ�LQ�GHQ�0RGHOOPLVFKXQJHQ�XQG�GHQ�,RQRPHUEOHQGV

HU]LHOW� ZHUGHQ�� 'LHV� HUIROJWH� PLWWHOV� �+�105�6SHNWURVNRSLH� LQ� /|VXQJ� XQG� )7,5�

6SHNWURVNRSLH�LP�IHVWHQ�=XVWDQG�

'XUFK� GLH� �+�105�VSHNWURVNRSLVFKHQ� 8QWHUVXFKXQJHQ� GHV� &DUULHUEDXVWHLQV� XQG� GHVVHQ

'HULYDWHQ�ZXUGHQ�ZHVHQWOLFKH�,QIRUPDWLRQHQ�]XU�3URWRQLHUXQJ�XQG�'HSURWRQLHUXQJ�LQ�/|VXQJ

JHOLHIHUW��%DVLHUHQG�DXI�GLHVHQ�.HQQWQLVVHQ�ZDU�HV�P|JOLFK���$XVVDJHQ�]XP�3URWRQHQWUDQVIHU
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LQ�ELQlUHQ�0LVFKXQJHQ� LQ�/|VXQJ�]X�PDFKHQ��(V�NRQQWH� VR� JH]HLJW�ZHUGHQ�� GD�� LQ�/|VXQJ

VRZRKO�LQ�ELQlUHQ�0RQRPHUPLVFKXQJHQ�DOV�DXFK�LQ�ELQlUHQ�,RQRPHUEOHQGV�XQDEKlQJLJ�YRP

=XVDPPHQVHW]XQJVYHUKlOWQLV�GHU�3URWRQHQWUDQVIHU�YRQ�GHU�6lXUHNRPSRQHQWH���62�+��DXI�GLH

EDVLVFKH�.RPSRQHQWH� �����%LV�GLPHWK\ODPLQR�QDSKWKDOLQ��]X������VWDWWILQGHW��'LHV�ZDU� LP

+LQEOLFN� DXI� GLH� ,QWHUSUHWDWLRQ� GHU� $XVELOGXQJ� YRQ� 6lXUH�%DVH�:HFKVHOZLUNXQJHQ� LQ� GHQ

IHVWHQ�,RQRPHUEOHQGV�HLQ�ZLFKWLJHV�(UJHEQLV�

0LWWHOV� GHU� )7,5�$75�7HFKQLN� NRQQWH� GDU�EHU� KLQDXV� LP� IHVWHQ� ,RQRPHUEOHQG� GXUFK� GDV

9HUVFKZLQGHQ� GHU� %RKOPDQ�%DQGH� GHU� 3URWRQHQWUDQVIHU� TXDOLWDWLY� VSHNWURVNRSLVFK� YHUIROJW

ZHUGHQ�

'DV�WKHUPLVFKH�9HUKDOWHQ�GHU�0RQRPHUPRGHOOPLVFKXQJHQ�XQG�,RQRPHUEOHQGV�ZXUGH�PLWWHOV

:lUPHIOX�NDORULPHWULH��'6&��XQWHUVXFKW�

$XIJUXQG�GHV�9RUOLHJHQV�YRQ�PHKUHUHQ�6FKPHO]HQGRWKHUPHQ�NRQQWH�JH]HLJW�ZHUGHQ��GD��GLH

0RQRPHUPLVFKXQJHQ�PLW�HLQHP�hEHUVFKX��DQ�%DVH�HLQ�SKDVHQVHSDULHUWHV�6\VWHP�DXIZHLVHQ�

ZlKUHQG�I�U�GLH�0LVFKXQJ�PLW�JUR�HP�hEHUVFKX��DQ�6lXUH�HLQ�KRPRJHQHV�6\VWHP�JHIXQGHQ

ZXUGH�

)�U� GLH� ,RQRPHUEOHQGV�� GLH� DXV� HLQHU� QLHGHUPROHNXODUHQ� XQG� HLQHU� SRO\PHUHQ�.RPSRQHQWH

EHVWHKHQ��ZXUGH�DXIJUXQG�GHV�$XIWUHWHQV�OHGLJOLFK�YRQ�HLQHU�*ODV�EHUJDQJVWHPSHUDWXU�DXI�HLQ

KRPRJHQHV�PLVFKEDUHV�6\VWHP�JHVFKORVVHQ�

'HVZHLWHUHQ�NRQQWHQ�I�U�GLH�%OHQGV�DXV�]ZHL�SRO\PHUHQ�.RPSRQHQWHQ��ZHOFKH�HEHQIDOOV�HLQ

KRPRJHQHV� 6\VWHP� DXIZHLVHQ�� GLH� WKHRUHWLVFKHQ� *ODV�EHUJDQJVWHPSHUDWXUHQ� PLW� +LOIH� GHU

)R[�*OHLFKXQJ� EHUHFKQHW�ZHUGHQ�� (V� HUJDE� VLFK� HLQH� JXWH� hEHUHLQVWLPPXQJ� ]ZLVFKHQ� GHQ

WKHRUHWLVFKHQ�XQG�H[SHULPHQWHOOHQ�:HUWHQ�

'LH�/HLWIlKLJNHLW��HLQH�ZLFKWLJH�(LJHQVFKDIW�KLQVLFKWOLFK�GHU�$QZHQGXQJ�GHU� ,RQRPHUEOHQGV

DOV� 0HPEUDQPDWHULDOLHQ� LQ� %UHQQVWRII]HOOHQ�� ZLUG� LP� 5DKPHQ� GLHVHU� $UEHLW� PLW� +LOIH� GHU

,PSHGDQ]VSHNWRVNRSLH�LQ�$EKlQJLJNHLW�YRQ�GHU�7HPSHUDWXU�JHPHVVHQ�

'XUFK� HLQHQ� 9HUJOHLFK� GHU� /HLWIlKLJNHLW� PLW� GHP� '6&�0H�HUJHEQLV� NRQQWH� ]XQlFKVW� GHU

GLUHNWH� =XVDPPHQKDQJ� ]ZLVFKHQ� GHQ� EHREDFKWHWHQ� 3KDVHQXPZDQGOXQJHQ� XQG� GHQ

JHPHVVHQHQ�/HLWIlKLJNHLWVZHUWHQ�IHVWJHVWHOOW�ZHUGHQ�

'LH�8QWHUVXFKXQJ�GHU�/HLWIlKLJNHLW�LQ�$EKlQJLJNHLW�YRQ�GHU�.RQ]HQWUDWLRQ�DQ�EDVLVFKHQ�E]Z�

VDXUHQ� 6WUXNWXUHLQKHLWHQ� ]HLJWH�� GD�� GLH� /DGXQJVWUlJHUNRQ]HQWUDWLRQ� HLQHQ� HQWVFKHLGHQGHQ

(LQIOX�SDUDPHWHU�KLQVLFKWOLFK�GHU�$XVELOGXQJ�HLQHV�YROOVWlQGLJHQ�3HUNRODWLRQVZHJV�GDUVWHOOW�

'XUFK�GLH�/HLWIlKLJNHLWVXQWHUVXFKXQJ�GHU�YHUVFKLHGHQHQ�WHUQlUHQ�,RQRPHUEOHQGV�XQG�ELQlUHQ
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,RQRPHUEOHQGV�DXV�3RO\PHUEDVH�XQG�KRFK�VXOIRQLHUWHP�3RO\VW\URO�ZXUGH�JHIXQGHQ��GD��HLQH

QHQQHQVZHUWH� /HLWIlKLJNHLW� GXUFK� GLH� (UK|KXQJ� GHU� 3URWRQHQNRQ]HQWUDWLRQ� HU]LHOW� ZHUGHQ

NRQQWH�� 'LH� 8QWHUVXFKXQJ� YHUVFKLHGHQHU� VXOIRQLHUWHU� 3RO\VW\UROH� �6XOIRQLHUXQJVJUDG

��PRO����PRO��� HUJDE�� GD�� HUVW� REHUKDOE� HLQHU� NULWLVFKHQ� .RQ]HQWUDWLRQ� DQ

6XOIRQVlXUHJUXSSHQ� LP� EHWUDFKWHWHQ� 6\VWHP� GLH� /HLWIlKLJNHLW� GHXWOLFK� DQVWHLJW�� 'LHV� ZXUGH

DXFK�LP�+LQEOLFN�DXI�HLQHQ�NULWLVFKHQ�9ROXPHQDQWHLO�DQ�6XOIRQVlXUHJUXSSHQ�]XU�$XVELOGXQJ

HLQHV�3HUNRODWLRQVSIDGHV�GLVNXWLHUW�

(LQH� OLQHDUH�$EKlQJLJNHLW�GHU�/HLWIlKLJNHLW�YRQ�GHP�UH]LSURNHQ�:HUW�GHU�7HPSHUDWXU� ���7�

Ol�W�VLFK�GXUFK�GLH�$UUKHQLXV�*OHLFKXQJ�EHVFKUHLEHQ��hEHU�GLH�$UUKHQLXV�*OHLFKXQJ�ZXUGHQ

GLH� $NWLYLHUXQJVHQHUJLHQ� DXV� GHQ� JHPHVVHQHQ� /HLWIlKLJNHLWVNXUYHQ� HUPLWWHOW�� (LQH

.RUUHODWLRQ� ]ZLVFKHQ� GHQ� $NWLYLHUXQJVHQHUJLHQ�� GHU� .RPSRQHQWHQNRQ]HQWUDWLRQ� VRZLH� GHU

/HLWIlKLJNHLW�NRQQWH�DXIJHVWHOOW�ZHUGHQ�

'XUFK� HLQHQ�9HUJOHLFK� GHU� /HLWIlKLJNHLW� GHU� VHLWHQNHWWHQ�� E]Z�� KDXSWNHWWHQSRO\PHUKDOWLJHQ

,RQRPHUEOHQGV� EHL� JOHLFKHU� /DGXQJVWUlJHUNRQ]HQWUDWLRQ�� JOHLFKHP� 9ROXPHQDQWHLO� VRZLH

JOHLFKHP� *UDG� GHU� 8QWHUN�KOXQJ� ZXUGH� JH]HLJW�� GD�� GLH� K|KHUH� .HWWHQEHZHJOLFKNHLW� GHV

6HLWHQNHWWHQSRO\PHUV� LQ� GHQ� VHLWHQNHWWHQSRO\PHUKDOWLJHQ� ,RQRPHUEOHQGV� HLQH� K|KHUH

/HLWIlKLJNHLW�EHGLQJW��$OOHUGLQJV�QLPPW�GLHVHU�(LQIOX��DXI�GLH�/HLWIlKLJNHLW�PLW� VWHLJHQGHP

$QWHLO�DQ�6lXUHNRPSRQHQWH�DE��(V�N|QQWH�GDUDXI�]XU�FN]XI�KUHQ�VHLQ��GD��PLW�KRKHP�*HKDOW

DQ�6lXUH�GHU�3HUNRODWLRQVZHJ�OHGLJOLFK�DXV�GHU�6lXUH�XQG�LKUHQ�$QLRQHQ�EHVWHKW��ZREHL�GDV

3RO\PHU�PLW�GHQ�EDVLVFKHQ�&DUULHUHLQKHLWHQ�DP�,RQHQWUDQVSRUW�NDXP�EHWHLOLJW�LVW�
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,Q� SRO\PHU� HOHFWURO\WH� IXHO� FHOOV� �3()&��� K\GUDWHG� SHUIOXRURVXOIRQDWH� LRQRPHUV� VXFK� DV

1$),21�DUH�JHQHUDOO\�XVHG� DV�PHPEUDQH�PDWHULDOV��7KH�KLJK�SURWRQ� FRQGXFWLYLW\� UHTXLUHG

IRU�WKH�DSSOLFDWLRQ�LQ�WKH�IXHO�FHOOV�FRPHV�IURP�WKH�ZDWHU�ZKLFK�DFWV�DV�D�FDUULHU�IRU�SURWRQV�LQ

WKH�VZROOHQ�SRO\PHU�PHPEUDQH��$�PDLQ�GLVDGYDQWDJH�RI�VXFK�K\GUDWHG�PDWHULDOV� LV� WKDW� WKH

XSSHU� OLPLW� RI� WKHLU� XVHIXOO� WHPSHUDWXUH� UDQJH� LV� ����&�DW� QRUPDO�SUHVVXUH��+RZHYHU��ZKHQ

UHIRUPDWHV�RU�PHWKDQRO�LV�XVHG�DV�D�IXHO�LQ�IXHO�FHOOV��WHPSHUDWXUHV�DERYH�����&�DUH�UHTXLUHG�

7KHUHIRUH�� WKH� GHYHORSPHQW� RI� QHZ� SRO\PHU� HOHFWURO\WH� PHPEUDQH� PDWHULDOV� IRU� WKH

DSSOLFDWLRQ� DW� KLJK� WHPSHUDWXUH�� H�J�� LQ� WKH� GLUHFW�PHWKDQRO� IXHO� FHOO� �'0)&��� LV� DWWUDFWLQJ

FRQVLGHUDEOH�LQWHUHVW�

,W�KDV�DOUHDG\�EHHQ�UHSRUWHG�>����@�WKDW�KHWHURF\FOLF�DURPDWHV��VXFK�DV�LPLGD]ROH��S\UD]ROH�DQG

EHQ]LPLGD]ROH�� VKRZ� SURWRQ� DQG� VROYHQW� WUDQVSRUW� SURSHUWLHV� VLPLODU� WR� ZDWHU� DW� D� JLYHQ

WHPSHUDWXUH�UHODWHG�WR�WKH�FRUUHVSRQGLQJ�PHOWLQJ�SRLQW��+RZHYHU��GXH�WR� WKHLU�UHODWLYHO\�ORZ

YDSRU� SUHVVXUHV�� WKHVH� ORZ� PROHFXODU� ZHLJKW� FRPSRQHQWV� ZLOO� YRODWLOL]H� SURJUHVVLYHO\� DV

LQFUHDVLQJ�WHPSHUDWXUH��ZKLFK�OHDGV�WR�D�GHFUHDVH�RI�FRQGXFWLYLW\��2QH�DSSURDFK�WR�RYHUFRPH

WKLV�OLPLWDWLRQ�LV�WR�IL[�WKH�SURWRQ�FDUULHU�RQ�WKH�SRO\PHU�EDFNERQH�

&RQVLGHULQJ� SRVVLEOH� PHFKDQLVP� WKH� IUHH�YROXPH� WKHRU\� DQG� LRQ� SHUFRODWLRQ� FDQ� EH

VXJJHVWHG��7KH�SULQFLSOH�RI�WKH�SURWRQ�WUDQVSRUW�WKURXJK�WKH�VROYHQW�IUHH�SRO\PHU�PHPEUDQH

PDWHULDO� LV�EDVHG�RQ� WKH� UHYHUVLEOH�FRXSOLQJ�RI� WKH�SURWRQ� WR� WKH�FDUULHU�XQLW� LQ� WKH�SRO\PHU

�)LJ�����

)LJ���� 6FKHPDWLF� LOOXVWUDWLRQ� RI� WKH� SURWRQ� WUDQVSRUW� WKURXJK� D
FDUULHU�PHPEUDQH��WKH�SURWRQV�DUH�WUDQVSRUWHG�WKURXJK�WKH
PHPEUDQH� E\� FRXSOLQJ� ZLWK� FDUULHU� XQLWV� DQG� GHFRXSOLQJ
IURP�FDUULHU�XQLWV��WKH�FDUULHU�XQLWV�PLJKW�EH�%U|QVWHG�DFLG
DQG���RU�DPLQR�EDVHG�PRLHWLHV�� ���SURWRQ�� ���FDUULHU�XQLW�
���SURWRQ�UHYHUVLEO\�FRXSOHG�ZLWK�FDUULHU�XQLW�

$
QR
GH

&
DWKRGH
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7KH� SXUSRVH� RI� WKLV�ZRUN� LV� WR� H[SORUH� WKH� SRVVLELOLWLHV� RI� SURWRQ� FRQGXFWLYLW\� LQ� SRO\PHUV

ZLWK� IL[HG� SURWRQ� FDUULHUV� ZLWK� WKH� SDUWLFXODU� H[DPSOH� RI� ����ELV�DPLQR�QDSKWKDOHQH

GHULYDWLYHV� DV� EXLOGLQJ� EORFNV�� ����ELV�GLPHWK\ODPLQR�QDSKWKDOHQH� �'0$1�� KDV� EHHQ

VHOHFWHG� DV� D� FDUULHU� EHFDXVH� RI� LWV� ZHOO� NQRZQ� SURWRQ� VSRQJH� FKDUDFWHULVWLFV� >�@� �)LJ�����

ZKLFK� DUH� H[SHFWHG� WR� KDYH� LQWHUHVWLQJ� DSSOLFDWLRQV� IRU� SURWRQ� FRQGXFWLYLW\� ZKHQ� WKH\� DUH

LQFRUSRUDWHG�LQWR�SRO\PHU�PHPEUDQHV�RI�IXHO�FHOOV�

8VLQJ� ����ELV�GLPHWK\ODPLQR�QDSKWKDOHQH� �'0$1�� DV� FDUULHU� PRLHW\� LQ� WKH� VLGH� FKDLQ� �V�

3'0$1��RU�PDLQ�FKDLQ��K�3'0$1��WKH�GLIIHUHQW�QRYHO�SRO\PHUV�ZHUH�V\QWKHVL]HG�LQ� WKLV

ZRUN� �)LJ������ 7KH� VLGH� FKDLQ� SRO\PHU� ZDV� SUHSDUHG� E\� WKH� VXEVWLWXWLRQ� SRO\PHUL]DWLRQ

UHDFWLRQ�� ZKHUHDV� WKH�PDLQ� FKDLQ� SRO\PHU�� D� 3RO\�DU\OHQH� HWKHU� VXOIRQH��� ZDV� REWDLQHG� E\

QXFOHRSKLOLF�DURPDWLF�VXEVWLWXWLRQ�SRO\FRQGHQVDWLRQ�

)XUWKHUPRUH�� WKH�PRGHO�SRO\PHUV� �PRG�V�3'0$1�DQG�PRG�K�3'0$1�� FRUUHVSRQGLQJ� WR

WKH� SRO\PHUV� DERYH� PHQWLRQHG� ZHUH� DOVR� V\QWKHVL]HG� �)LJ����� �� ZKLFK� KDYH� QR� IXQFWLRQDO

DPLQR� JURXSV� LQ� WKHLU� VWUXFWXUHV�� 7KH� WKHUPDO� VWDELOLW\� RI� WKH� SRO\PHUV� DQG� WKH� PRGHO

SRO\PHUV�ZDV�LQYHVWLJDWHG�DQG�WKH�GHFRPSRVLWLRQ�WHPSHUDWXUH�RI�WKH�IXQFWLRQDO�DPLQR�JURXS

ZDV�IRXQG�E\�FRPSDULQJ�RI�WKH�UHVXOWV��7KH�'6&�VKRZV�WKDW�WKH�VLGH�FKDLQ�SRO\PHU�KDV�PRUH

PRWLRQ� WKDQ� WKDW� RI� WKH�PDLQ� FKDLQ� SRO\PHU� GXH� WR� WKH� IOH[LEOH� FKDLQ� VHJPHQW�� UHVXOWLQJ� D

FRQFRPLWDQW�LQFUHDVH�RI�WKH�PRELOLW\�RI�WKH�FDUULHU�

+ �

2+ �

1 1
0H 0H

0H
0H+

�1 1
0H

0H
0H 0H

)LJ�� &KHPLFDO� HTXLOLEULXP� RI� WKH� SURWRQDWLRQ� DQG� WKH
GHSURWRQDWLRQ� RI� ����ELV�GLPHWK\ODPLQR�QDSKWKDOHQH
'0$1��SURWRQ�VSRQJH>�@�
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$OO� V\QWKHVL]HG� SRO\PHUV� ZHUH� FKDUDFWHUL]HG� E\� �+�105�VSHFWURVFRS\�� JHO� SHUPHDWLRQ

FKURPDWRJUDSK\� �*3&��� WKHUPRJUDYLPPHWU\� DQDO\VLV� �7*$�� DQG� GLIIHUHQWLDO� VFDQQLQJ

FDORULPHWU\� �'6&��� E\�ZKLFK� WKH� FKHPLFDO� VWUXFWXUH�� WKH�PROHFXODU�ZHLJKW� DQG� WKH� WKHUPDO

SURSHUWLHV�ZHUH�GHWHUPLQHG��UHVSHFWLYHO\�

8VLQJ�'0$1� DQG� IXQFWLRQDO� SRO\PHUV� DV� EDVH� FRPSRQHQWV�� ZKLOH� S�WROXHQH� VXOIRQLF� DFLG

�76+�� DQG� VXOIRQDWHG�SRO\VW\UHQH� �366+�� DV� DFLG� FRPSRQHQWV�� ERWK� ORZ�PROHFXODU�ZHLJKW

11

22 6

2

2

Q

22 6

2

2

Q

&+
�

1 1

&+

2

&+
�

Q

&+
�

&+

2

&+
�

Q

V�3'0$1

K�3'0$1

PRG�V�3'0$1

PRG�K�3'0$1

)LJ� �� 6\QWKHVL]HG� SRO\PHUV� ZLWK� FDUULHU� XQLW� LQ� WKH� VLGH� FKDLQ� V�3'0$1�� LQ� WKH
PDLQ� FKDLQ� K�3'0$1� DQG� WKH� UHODWHG� PRGHO� SRO\PHUV� PRG�V�3'0$1�
PRG�K�3'0$1�ZLWKRXW�DPLQR�IXQFWLRQDO�JURXSV
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PL[WXUH� DQG� EOHQGV�ZHUH� SUHSDUHG�� 7KH� GLIIHUHQW� VXOIRQDWHG� SRO\VW\UHQH� �VXOIRQDWLRQ� OHYHO�

��PRO����PRO���DOORZV�WKH�FKDQJH�RI�SURWRQ�FRQFHQWUDWLRQ�LQ�WKH�EOHQGV�

7R�LQYHVWLJDWH�RI�WKH�PLVFLELOLW\�RI�WKH�DFLG�EDVH�ORZ�PROHFXODU�ZHLJKW�PL[WXUHV�DQG�DFLG�EDVH

EOHQGV�� SURWRQ� WUDQVIHU� ZDV� VWXGLHG� E\�PHDQV� RI� WKH� �+�105�VSHFWURVFRS\� LQ� VROYHQW� DQG

)7,5�VSHFWURVFRS\� LQ� WKH� VROYHQW�IUHH� VWDWH�� 7KH� DOPRVW� FRPSOHWH� SURWRQ� WUDQVIHU� IURP

VXOIRQLF�JURXSV� WR�GLPHWK\ODPLQR�JURXSV� LQ� ORZ�PROHFXODU�ZHLJKW�PL[WXUHV�DQG�EOHQGV�ZDV

SURYHQ�E\�ERWK�WKHVH�PHWKRGV�

7KH�WKHUPDO�SURSHUWLHV�RI�WKH�ORZ�PROHFXODU�ZHLJKW�PL[WXUHV�DQG�EOHQGV�ZHUH�LQYHVWLJDWHG�E\

WKH�'6&��PHDVXUHPHQWV��7KH� UHVXOWV� VKRZ� WKDW� WKH� EDVH�ULFK�PRQRPHU�PL[WXUH� LV� D� SKDVH�

VHSDUDWHG�V\VWHP�GXH�WR�WKH�SUHVHQFH�RI�D�ORW�RI�HQGRWKHUPV��+RZHYHU��WKH�VLQJOH�HQGRWKHUP

REVHUYHG� LQ� WKH� DFLG�ULFK� PL[WXUHV� LPSOLHV� D� KRPRJHQHRXV� V\VWHP�� )RU� WKH� EOHQGV

SRO\PHU�ORZ�PROHFXODU�ZHLJKW�DQG�SRO\PHU�SRO\PHU��RQO\�RQH�JODVV�WUDQVLWLRQ�ZDV�REWDLQHG�

LQGLFDWLQJ�D�PLVFLEOH�V\VWHP��7KH�H[SHULPHQWDO�YDOXHV�RI� WKH�SRO\PHU�SRO\PHU�EOHQGV�DUH� LQ

JRRG�DJUHHPHQW�ZLWK�WKRVH�FDOFXODWHG�E\�WKH�)R[�HTXDWLRQ�

7KH�FRQGXFWLYLW\��RI�JUHDW�LPSRUWDQFH�LQ�WKH�DSSOLFDWLRQ�RI�WKH�EOHQGV�DV�PHPEUDQH�PDWHULDOV

LQ� IXHO� FHOOV�� ZDV� VWXGLHG� LQ� WKLV� ZRUN� E\� LPSHGDQFH�VSHFWURVFRS\�� 7KH� FRQGXFWLYLW\� LQ

GHSHQGHQFH�RQ�WKH�WHPSHUDWXUH�ZDV�PHDVXUHG�

%\� FRPSDULQJ� WKH� LPSHGDQFH� UHVXOWV� ZLWK� '6&� WUDFHV�� LW� FDQ� EH� FRQILUPHG� WKDW� WKH

FRQGXFWLYLW\�LV�UHODWHG�WR�WKH�PRUSKRORJ\�RI�WKH�V\VWHP��7KH�FRQGXFWLYLW\�DQG�WKH�'6&�WUDFH

RI�D�ORZ�PROHFXODU�ZHLJKW�PL[WXUH�'0$1�76+�������PROH�PROH��DV�DQ�H[DPSOH�DUH�VKRZQ�LQ

)LJ�����$�VWURQJ�FRUUHODWLRQ�EHWZHHQ�WKH�SKDVH�WUDQVLWLRQ��SKDVH�PRUSKRORJ\�DQG�FRQGXFWLYLW\

EHKDYLRU�ZDV�UHYHDOHG�
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7KH�GHSHQGHQFH�RI�WKH�FRQGXFWLYLW\�RQ�WKH�FRQFHQWUDWLRQ�RI�WKH�EDVH�DQG�DFLG�VWUXFWXUH�XQLWV

KDV� UHYHDOHG� WKDW� WKH� FRQFHQWUDWLRQ� RI� WKH� LRQLF� FKDUJH� FDUULHUV� SOD\V� D� FUXFLDO� UROH� IRU� WKH

IRUPDWLRQ� RI� WKH� SHUFRODWLRQ� SDWK�� 7KH� KLJK� FRQGXFWLYLW\� FDQ� EH� UHDFKHG� E\� LQFUHDVLQJ� WKH

SURWRQ� FRQFHQWUDWLRQ�� 7KH� UHVXOWV� RI� LPSHGDQFH� RI� VXOIRQDWHG� SRO\VW\UHQH� ZLWK� KLJK

VXOIRQDWLRQ�H[KLELW�WKDW�WKH�FRQGXFWLYLW\�LQFUHDVHV�GUDPDWLFDOO\�DERYH�D�FULWLFDO�FRQFHQWUDWLRQ

RQ� WKH� VXOIRQLF� JURXSV� �)LJ������ 7KLV� LV� DWWULEXWHG� WR� WKH� RUJDQL]DWLRQ� RI� WKH� FRQWLQXRXV

SHUFRODWLRQ�SDWKZD\�

)LJ��� �7HPSHUDWXUH�GHSHQGHQFH�RI�WKH�FRQGXFWLYLW\�RI�WKH�ELQDU\�'0$1�76+

�����PROH�PROH��PL[WXUH� �D�� DQG�'6&� WUDFH� �E��� KHDWLQJ� UDWH� LQ� ERWK
FDVHV���&�PLQ�

��
���

��
��

��
��

��
��

��
��

��
�

����&

����&

G
4
�G
7

H
Q
G
R

H
[
R

V
7
� :

��
F
P

��
.

7HPSHUDWXU��&

�

��� ��� ���

����&

D

E



.DSLWHO � 6800$5<

���

7KH�WHPSHUDWXUH�GHSHQGHQFH�RI�WKH�FRQGXFWLYLW\�FDQ�EH�GHVFULEHG�E\�WKH�$UUKHQLXV�HTXDWLRQ

RU� WKH� IUHH�YROXPH� WKHRU\�� 7KH� OLQHDULW\� RI� WKH� FRQGXFWLYLW\� FXUYH� FDQ� EH� GHVFULEHG� E\� WKH

$UUKHQLXV�HTXDWLRQ�� 7KH� FRQGXFWLYLW\� FXUYDWXUH� LQ� ORJV7� YV� LQYHUVH� WHPSHUDWXUH� RI

'0$1�76+� �PROH�PROH�� DV� DQ� H[DPSOH� LV� JLYHQ� LQ� )LJ����� $FFRUGLQJ� WR� WKH� $UUKHQLXV�

HTXDWLRQ�WKH�DSSDUHQW�DFWLYDWLRQ�HQHUJ\�FDQ�EH�HYDOXDWHG�IURP�WKH�VORSH�RI� WKH�FRQGXFWLYLW\

SORWV�� 7KH� FRUUHODWLRQ� EHWZHHQ� WKH� DFWLYDWLRQ� HQHUJ\�� FRPSRQHQW� FRQFHQWUDWLRQ� DQG� WKH

FRQGXFWLYLW\�ZDV�DOVR�LQYROYHG�

)LJ��� 'HSHQGHQFH� RI� WKH� FRQGXFWLYLW\� RQ� WKH� VXOIRQDWLRQ� OHYHO
�PRO��� DQG� RQ� WKH� ZHLJKW� RI� DFLG� XQLW� �ZHLJKW��� RI� WKH
VXOIRQDWHG�SRO\VW\UHQH�DW�����&
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7KH� LQYHVWLJDWLRQ� RI� WKH� FRQGXFWLYLW\� RI� WKH� VLGH� FKDLQ� DQG�PDLQ� FKDLQ� EOHQGV� DW� WKH� VDPH

FKDUJH� FDUULHU� FRQFHQWUDWLRQ�� WKH� VDPH� YROXPH� IUDFWLRQ� DQG� WKH� FRQVWDQW� YDOXHV� �7�7J�

SURYLGHG�D�HYLGHQFH� IRU� WKH� IDFW� WKDW� WKH�EOHQGV� FRQWDLQLQJ�VLGH� FKDLQ�SRO\PHU�KDV�D�KLJKHU

FRQGXFWLYLW\�GXH�WR�WKH�KLJK�PRELOLW\�RI�FKDLQ�VHJPHQWV��7KLV�UHIOHFWV�WKH�HIIHFW�RI�WKH�FKDLQ

PRELOLW\�RQ�WKH�FRQGXFWLYLW\�EHKDYLRU��+RZHYHU��WKLV�HIIHFW�GHFUHDVHV�ZLWK�WKH�LQFUHDVH�RI�WKH

DFLG�FRQWHQW��7KLV�PD\�EH�H[SODLQHG�DV�WKH�FKDQJH�RI�WKH�QDWXUH�RI�WKH�SHUFRODWLRQ��WKDW�LV��WKH

DFLG�DQG�WKHLU�FRXQWHU�LRQ��EXW�QRW�WKH�SRO\PHU�ZLWK�EDVH�FDUULHU�XQLW�LQ�WKH�FDVH�RI�KLJK�DFLG

FRQWHQW��SDUWLFLSDWH�LQ�WKH�SURWRQ�WUDQVSRUW�

5HIHUHQFHV

>�@�.��'��.UHXHU��$��)XFKV��0��,VH��0��6SDHWK�DQG�-��0DLHU��(OHFWURFKLPLFD�$FWD�����������

���������������

>�@�.��'��.UHXHU��6ROLG�6WDWH�,RQLFV��6FLHQFH�	�7HFKQRORJ\����������������

>�@�+��$��6WDDE�DQG�7��6DXSH��$QJHZ��&KHP������������������

)LJ��� 7HPSHUDWXUH� GHSHQGHQFH� RI� WKH� FRQGXFWLYLW\� RI� WKH� ORZ
PROHFXODU� ZHLJKW� PL[WXUH� IURP� ����
ELV�GLPHWK\ODPLQR�QDSKWKDOHQH� �'0$1�� DQG� S�WROXHQH
VXOIRQLF�DFLG��76+��LQ�WKH�PHOWLQJ�VWDWH��KHDWLQJ�F\FOH�
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����/LWHUDWXU�EHUVLFKW

>�@ )RUWVFKU��&KHP��)RUVFK�������������������

>�@ $��-��$SSOHE\��)��5��)RXONHV��)XHO�FHOO�KDQGERRN��0DODEDU�����

>�@ /��-��%ORPHQ��)XHO�FHOO�V\VWHPV��1HZ�<RUN�����

>�@ +��:HQGW�� %UHQQVWRII]HOOHQ�7\SHQ�� (QWZLFNOXQJVOLQLHQ�� 0DUNWFKDQFHQ�� '�VVHOGRUI�

����

>�@ .��.RUGHVFK��*��6LPDGHU��)XHO�FHOOV�DQG�WKHLU�DSSOLFDWLRQV��:HLQKHLP�����

>�@ .��/HGMHII��%UHQQVWRII]HOOHQ��(QWZLFNOXQJ��7HFKQRORJLH��$QZHQGXQJ��+HLGHOEHUJ

����

>�@ .��/HGMHII��(QHUJLH�I�U�(OHNWURDXWRV��%DWWHULHQ�XQG�%UHQQVWRII]HOOHQ��.DUOVUXKH

����

>�@ ,QWHUQHW�1DFKULFKWHQ��ZZZ�GDLPOHUFKU\VOHU�GH

>�@ -��$��.HUUHV��-RUXQDO�RI�0HPEUDQH�6FLHQFH��������������������

>��@ :��*��*URW��0DFURPRO��6\PSRVLD��������������������

>��@ $��6WHFN��LQ��2��6DYDGRJR��3��5��5REHUJH��7��1��9H]LURJOX��(GV����3URFHHGLQJV�RI

WKH��VW�,QWHUQDWLRQDO�6\PSRVLXP�RQ�1HZ�0DWHULDOV�IRU�)XHO�&HOO�6\VWHPV�

0HPEUDQH�0DWHULDOV�LQ�)XHO�&HOOV��0RQWUHDO��&DQDGD�������-XO\�������SS�������

>��@ )��%DELU��7��*RPH]��,QW��-��+\GURJHQ�(QHUJ\����������������

>��@ 6��6XUDPSXGL��6��5��1DUD\DQDQ��(��9DPRV��+��)UDQN��*��+DOSHUW��$��/D&RQWL��-�

.RVHN��*��.���6XU\D�3UDNDVK��*��$��2ODK��-��3RZHU�6RXUFHV��������������������

>��@ $��6WHFN��&��6WRQH��LQ��2��6DYDGRJR��3��5��5REHUJH��(GV����3URFHHGLQJV�RI

WKH��VW�,QWHUQDWLRQDO�6\PSRVLXP�RQ�1HZ�0DWHULDOV�IRU�)XHO�&HOO�DQG�PRGHUQ

%DWWHU\�6\VWHPV��'HYHORSPHQW�RI�%$0�0HPEUDQHV�IRU�)XHO�&HOO�$SSOLFDWLRQV�

0RQWUHDO��&DQDGD�������-XO\�������SS�����

>��@ $��1RVKD\��/��0��5REHVRQ��6XOIRQDWHG�3RO\VXOIRQH��-��$SSO��3RO\P��6FL������ �������

���������

>��@ .��0L\DWDNH��+��,\RWDQL��.��<DPDPRWR��(��7VXFKLGD��0DFURPROHFXOH�����������������

>��@ 1��0��%HORPRLQD��$��/��5XVDQRY��1��$��<DQXO��<X��(��.LUVK���9\VRNRPRO��6RHGLQ��

6HU��$�6HU��%�����������������������

>��@ 0��%��*LHVHOPDQ��-��5��5H\QROGV��0DFURPROHFXOH����������������������

>��@ *��*HEHO��3��$OGHEHUW��0��3LQHUW��3RO\PHU����������������

>��@ -��.HUUHV��$��8OOULFK��)��0HLHU��7K��+lULQJ��6ROLG�6WDWH�,RQLFV���������������������

>��@ -��.HUUHV��$��8OOULFK��7K��+lULQJ��1HZ�LRQRPHU�PHPEUDQHV�DQG�WKHLU��IXHO�FHOO
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DSSOLFDLRQ�� ��� 0HPEUDQH� SUHSDUDWLRQ� DQG� FKDUDFWHUL]DWLRQ�� OHFWXUH� LQ�� ([WHQGHG

0DWHULDOV�IRU�(OHFWURFKHPLFDO�6\VWHPV��0RQWUHDO��&DQDGD�������-XO\�������SS���������

>��@ :�� 3UHLGHO�� 0�� %DOGDXI�� 8�� *HEKDUGW�� -�� .HUUHV�� $�� 8OOULFK�� *�� (LJHQEHUJHU�� LQ�

([WHQGHG� $EVWUDFWV� RI� WKH� �UG� ,QWHUQDWLRQDO� 6\PSRVLXP� RQ� 1HZ� 0DWHULDOV� IRU

(OHFWURFKHPLFDO� 6\VWHPV�� � 1HZ� ,RQRPHU� 0HPEUDQHV� DQG� 7KHLU� � )XHO� &HOO

$SSOLFDWLRQ0RQWUHDO�� ��� +�� )XHO� &HOO� DQG� 'LUHFW� 0HWKDQRO� )XHO� &HOO� $SSOLFDWLRQ�

&DQDGD�������-XO\�������SS����������

>��@ -��.HUUHV��$��8OOULFK��7K��+lULQJ��:��3UHLGHO��0��%DOGDXI��8��*HEKDUGW��-��1HZ�0DWHU�

(OHFWURFKHP��6\VW���LQ�SUHVV

>��@ -��6��:DLQULJKW��-��7��:DQJ��5��)��6DYLQHOO��0��/LWW��+��0RDGGHO��&��5RJHUV�

3URFHHGLQJV� RI� WKH� (OHFWURFKHPLFDO� 6RFLHW\� 6SULQJ� 0HHWLQJ�� 9RO�� ������ ([WHQGHG

$EVWUDFV��6DQ�)UDQFLVFR��������0D\�������SS���������

>��@ -��7��:DQJ��6��:DVPXV��5��)��6DYLQHOO��-��(OHFWURFKHP��6RF�������������������

>��@ -��6��:DLQULJKW��-��7��:DQJ��5��)��6DYLQHOO��0��/LWW��+��0RDGGHO��-��(OHFWURFKHP��6RF�

�����������/����/����

>��@ 6��5��6DPPV��6��:DVPXV��5��)��6DYLQHOO��-��(OHFWURFKHP��6RF�������������������

>��@ 6��&��<HR��$��(LVHQEHUJ��-��$SSO��3RO\P��6FL�����������������

>��@ $��.XYHU��,��9RJHO��:��9LHOVWLFK��-��3RZHU�6RXUFHV����������������

>��@ 6��3HWW\�:HHNV��-��-��=XSDQFLF��-��5��6ZHGR��6ROLG�6WDWH�,RQLFV����������������

>��@ -��3U]\OXVNL��:��:LHF]RUHN��6��*ORZLQNRZVNL��(OHFWURFKLP��$FWD�����������������

>��@ :��:LHF]RUHN��.�6XFK��=��)ORUMDQF]\N��-��5��6WHYHQV��-��3K\V��&KHP������������������

>��@ .��'��.UHXHU��$��)XFK��0�� ,VH��0��6SDHWK��-��0DLHU��(OHFWURFKLPLFD�$FWD������������

���������

>��@ -RKQ�2ZHQ�� LQ�&RPSUHKHQVLYH� 3RO\PHU� 6FLHQFH�� 3HUJDPRQ� 3UHVV�� 1HZ�<RUN�� ����

9RO�����SS�����

>��@ $��3RWLHU�� LQ�� 3URWRQ� &RQGXFWRUV�� 3K��&RORPEDQ� HG��� &DPEULGJH� 8QLYHUVLW\� � 3UHVV

�������SS���

>��@ 3HWHU�:��$WNLQV��3K\VLNDOLFKH�&KHPLH�������9&+�����

>��@ *��3RXUFHOO\� DQG� &��*DYDFK� LQ�� 3URWRQ� &RQGXFWRUV�� 3K��&RORPEDQ� HG��� &DPEULGJH

8QLYHUVLW\��3UHVV��������SS����

>��@ .��'��.UHXHU��6ROLG�6WDWH�,RQLFV�����������������

>��@ -HDQ� &ODXGH� /DVVHJXHV� LQ�� 3URWRQ� &RQGXFWRUV�� 3K��&RORPEDQ� HG��� &DPEULGJH

8QLYHUVLW\�3UHVV��������SS����
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>��@ 1�� )��0RWW� DQG�5��:��*XUQH\�� ³(OHFWURQLF� 3URFHVVHV� LQ� ,RQLF�&U\VWDOV¦��&ODUHQGRQ

3UHVV��2[IRUG������

>��@ 0��+��&RKHQ�DQG�'��7XUQEXOO��-��&KHP��3K\V������������������

>��@ *��6��)XOFKHU��-��$P��&HUDP��6RF����������������

>��@ 0��$��5DWQHU�� LQ�³3RO\PHU�(OHFWURO\WH�5HYLHZV� �¦�� HG�� -��5��0DF&DOOXP� DQG�&��$�

9LQFHQW��(OVHYLHU�$SSOLHG�6FLHQFH��/RQGRQ��������&KDS���

>��@ +HLQ]�$��6WDDE�XQG�7KRPDV�6DXSH��$QJHZ��&KHPLH�����������������

>��@ 5��:��5OGHU��0��5��%U\FH��1��&��*RRGH��1��0LOOHU�� -��2ZHQ�� -��&KHP�� 6RF�� 3HUNLQ

7UDQV�����������������

>��@ 3��0��+HUJHQURWKHU��%��-��-HQVHQ�DQG�6��-��+DYHQV��3RO\PHU����������������

>��@ 6��-��3DN��*��'��/\OH��5��0HUFLHU�DQG�-��(��0F*UDWK��3RO\PHU����������������

>��@ -XQNXL�&DR��:HQFKHQJ�6X��5RQJWDQJ�0D��0DFURPRO��&KHP��3K\V�������������������

>��@ 0��-��-XUHN��-��(��0F*UDWK��-��(��3RO\PHU�����������������

>��@ 3��0��+HUJHQURWK��$QJHZ��&KHP������������������

>��@ -��/��+HGULFN��'��.��0RKDQW\��%��&�� -RKQVRQ��5��9LVZDQDWKDQ�� -��$��+LQNOH\�� -�� (�

0F*UDWK��-��3RO\P��6FL���3RO\P��&KHP��(GQ�����������������

>��@ 6XNXPDU�0DLWL�DQG�%UDMD�.��0DQGDO��3URJ��3RO\P��6FL���������������������

>��@ .��7VXQHPL��+��2KQR�DQG�(��7VXFKLGD��(OHFWURFKLP��$FWD����������������

>��@ '�� -��%DQQLVWHU��*��5��'DYLHV�� ,��0��:DUG� DQG� -�� (��0F,QW\UH��3RO\PHU����� �������

����

>��@� 1��9��9LVWRUREVNLL�DQG�$��)��3R]KDUVNLL��5XVVLDQ�&KHPLFDO�%XOOHWLQ��9RO������1R����

������������

>��@� 0DVDR� 7RPRL�� 7DND\XNL� 6X]XNL�� +LURVKL� .DNLXFKL�� 0DNURPRO��&KHP��

5DSLG�&RPPXQ��������������������

>��@ :��:HVOH\�3DULVK��3DXO�(��6WRWW��DQG�&DOYLQ�:��0F&DXVODQG��-��2UJ��&KHP���9RO�����

1R������������������

>��@ 3KLOLS�(��(DWRQ��*OHQQ�5��&DUOVRQ��DQG�-DPHV�7��/HH��-��2UJ��&KHP���9RO������1R�����

������������

>��@ -��3��0DVVH�DQG�(��5��3DUD\UH��-��&��6��&KHP��&RPP��������������

>��@ (��9��'HKPORZ��$QJHZ��&KHP���������������������

>��@ 6WHIDQR�&RORQQD��5REHUWR�)RUQDVLHU��6\QWKHVLV������������������

>��@ -��'RFN[��6\QWKHVLV������������

>��@ 3XVKSLWR�.��*KRVK�DQG�7KRPDV�*��6SLUR��-��$P��&KHP��6RF������������������������
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>��@ .D]XQRUL�6H��0DVDWR�.LMLPD��DQG�7HUXR�)XMLPRWR��3RO\PHU�-RXUQDO��9RO������1R����

���������������

>��@ &KULVWLDQ�6FKDOOHU��'LSORPDUEHLW��6WXWWJDUW������

>��@ 6KLJHR�7DQLPRWR��7DNDWRVKL�0L\DNH��DQG�0DVD\D�2NDQR��6\QWKHWLF�&RPPXQLFDWLRQV

���������������������

>��@ %H\HU�:DOWHU��³/HKUEXFK�GHU�RUJDQLVFKHQ�&KHPLH¦�������6��+LU]HO������

>��@ &��:��5HHV�DQG�5��&��6WRUU��-��&KHP��6RF���&�������������

>��@ &DUO�5�� -RKQVRQ��&RQOH\�&��%DFRQ�� DQG�:LOOLDP�'��.LQJVEXU\��7HWUDKHGURQ�/HWWHUV

������������������

>��@ 9�$�� 2]HU\DQVNLL�� $�� )�� 3R]KDUVNLL�� DQG� 1�� 9�� 9LVWRUREVNLL�� 5XVVLDQ� -RXUQDO� RI

2UJDQLF�&KHPLVWU\��9RO������1R��������������������

>��@ 5��1��-RKQVRQ��$��*��)DUQKDP��5��$��&OHQGLQQLQJ��:��)��+DOH�DQG�&��1��0HUULDP�

-RXUQDO�RI�3RO\PHU�6FLHQFH��3DUW�$���9RO����������������������

>��@ :��)��+DOH��$��*��)DUQKDP��5��1��-RKQVRQ�DQG�5��$��&OHQGLQQLQJ��-RXUQDO�RI�3RO\PHU

6FLHQFH��3DUW�$���9RO����������������������

>��@ 5�� 1�� -RKQVRQ� DQG� $�� *�� )DUQKDP�� -RXUQDO� RI� 3RO\PHU� 6FLHQFH�� 3DUW� $��� 9RO�� ��

�����������������

>��@ 5��9LVZDQDWKDQ��%��&��-RKQVRQ�DQG�-��(��0F*UDWK��3RO\PHU��9RO������������������

>��@ 6ZLHU� &RSLQJD�� 3LHUWHU� *�� 7HSSHU�� &RU� -�� *UROO�� $ODQ� 6�� +RUQ�� DQG� 0DUJDULWD� /�

'XERFRYLFK�-��0HG��&KHP�����������������������

>��@ 2��)LVFKHU���.HUQ��-��3UDNW��&KHP�������������������

>��@ *LVHOD�+LHEHU��'LVVHUWDWLRQ�����

>��@ 5RJHU�:��$OGHU��0DUWLQ�5��%U\FH��1LJHO�&��*RRGH��1LJHO�0LOOHU��DQG�-XGLWK�2ZHQ��-�

&��6��3HUNLQ�,��������������

>��@ .HQQHWK�7��/HIIHN�DQG�3U]HP\VODZ�3UXV]\QVNL��&DQ��-��&KHP��9RO�������������������

����

>��@ +HLQ]�$��6WDDE��&ODXV�.ULHJHU��*LVHOD�+LHEHU�XQG�.ODXV�2EHUGRUI��$QJHZ��&KHP������

�����������������

>��@ +HOPXW�4XDVW��:ROIJDQJ�5LVOHU�XQG�*LVHOD�'|OOVFKHU��6\QWKHVLV�����������

>��@ +RXEHQ�:H\O�³0HWKRGH�GHU�RUJDQLVFKHQ�&KHPLH¦�9LHUWH�$XIODJH��+HUDXVJHEHU

(XJHQ�0�OOHU��*HRUJ�7KLHPH�9HUODJ

>��@ )HQJ�:DQJ��7LDQOX�&KHQ��-LSLQJ�;X��0DFURPRO��&KHP��3K\V������������������������

>��@ )XPLR�.HLWRNX��0DVD�$NL�.DNLPRWR��DQG�<RVKLR�,PDL��-��3RO\P��6FL���3RO\P��&KHP�

(G�����������������
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>��@ 3��0RXOLQLH��5��0��3DUROL��=��<��:DQJ��-��3RO\P��6FL����3RO\P��&KHP��(G������������

����

>��@ )��:��0HUFHU��0��0��)RQH��9��1��5HGG\��$��$��*RRGZLQ��3RO\PHU�����������������

>��@ +��6��0DNRZVNL��5��'��/XQGEHUJ��*��+��6LQJKDO�8��6��3DWHQW�������������������

>��@ 5��:��$OGHU��3��6��%RZPDQQ��:��5��6��6WHHOH��'��5��:LQWHUPDQ��-��&KHP��6RF��&KHP�

&RPPXQ�������������

>��@ +��&KRMQDFNL�DQG�=��/DVNRZVNL��-RXUQDO�RI�0ROHFXODU�6WUXFWXUH���������������������

>��@ %��%U]H]LQVNL��(��*UHFK��=��0DODUVNL�DQG�/��6REF]\N��-��&KHP��6RF��)DUDGD\�7UDQV���

�����������������������

>��@ )HUGLQDQG�%RKOPDQQ��&KHP��%HU������������������

>��@ -��.RQVDUVNL��-��0RO��6WUXFW����������������

>��@ -��6NROLN��3��-��.UDHJHU�DQG�0��:LHZLRURZVNL��7HWUDKHGURQ�����������������
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