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'HU�WHFKQLVFKH�XQG�ZLUWVFKDIWOLFKH�(UIROJ�YRQ�6HUYLFH�5RERWHUQ�KlQJW�PD�JHEOLFK�GDYRQ�DE�
ZLH� VFKQHOO� VLFK�GLHVH�0DVFKLQHQ�DQ�QHXH�8PJHEXQJHQ�XQG�$XIJDEHQ�DQSDVVHQ� ODVVHQ�� ,Q
GLHVHP�%HLWUDJ�ZLUG�JH]HLJW��ZLH�HLQ�6HUYLFH�5RERWHU��PRELOHU�5RERWHU�PLW�0DQLSXODWRU��GXUFK
LQWHUDNWLYH�%HOHKUXQJ��G�K��GXUFK�+HUXPI�KUHQ�LQ�HLQHU�D�SULRUL�XQEHNDQQWHQ�8PJHEXQJ�VRZLH
GXUFK� =HLJHQ� XQG� %HQHQQHQ� UHOHYDQWHU� 2EMHNWH� VHLQ� :HOWPRGHOO� JHQHULHUW�� XP� NRPSOH[H
$XIJDEHQ�DXVI�KUHQ�]X�N|QQHQ��'LH�KLHUI�U�DQJHZDQGWHQ�7HFKQLNHQ�XQG�LQVEHVRQGHUH�GLH�YRQ
XQV�HQWZLFNHOWH�6\VWHPDUFKLWHNWXU�ZHUGHQ�QlKHU�EHVFKULHEHQ�

�� (LQOHLWXQJ

=ZHFN�YRQ�5RERWHUQ� LVW� HV�� 0HQVFKHQ� YRQ� $UEHLWVDXIJDEHQ�� GLH�HQWZHGHU� ]X� JHIlKUOLFK�� ]X
VFKZLHULJ�� ]X� HUP�GHQG� RGHU� HLQIDFK� ]X� WHXHU� VLQG�� ]X� HQWODVWHQ�� 8QVHUH� $UEHLWHQ� LP
Å$GYDQFHG� 6HUYLFLQJ� 5RERW´�3URMHNW� ]LHOHQ� DXI� GLH� (QWZLFNOXQJ� HLQHV� YLHOVHLWLJHQ� 6HUYLFH�
5RERWHUV�I�U�HLQ�EUHLWHV�6SHNWUXP�YRQ�$XIJDEHQ�XQG�(LQVDW]XPJHEXQJHQ�

8QWHU�HLQHP�6HUYLFH�5RERWHU�YHUVWHKHQ�ZLU�IROJHQGHV��DXV�>,3$�����@��

Å(LQ�6HUYLFHURERWHU�LVW�HLQH�IUHLSURJUDPPLHUEDUH�%HZHJXQJVHLQULFKWXQJ��GLH�WHLO��RGHU
YROODXWRPDWLVFK� 'LHQVWOHLVWXQJHQ� YHUULFKWHW�� 'LHQVWOHLVWXQJHQ� VLQG� GDEHL� 7lWLJNHLWHQ�
GLH� QLFKW� GHU� GLUHNWHQ� LQGXVWULHOOHQ� (U]HXJXQJ� YRQ� 6DFKJ�WHUQ�� VRQGHUQ� GHU
9HUULFKWXQJ�YRQ�/HLVWXQJHQ�DQ�0HQVFKHQ�XQG�(LQULFKWXQJHQ�GLHQHQ�´

'LH� 7DWVDFKH�� GDVV� DXWRQRPH� 6HUYLFH�5RERWHU� LQ� 8PJHEXQJHQ�� GLH� XQWHUVFKLHGOLFKHU�
XQVWUXNWXULHUWHU� XQG� G\QDPLVFKHU� VLQG� DOV� GLH� YRQ� ]�%�� ,QGXVWULHPDQLSXODWRUHQ�� HLQJHVHW]W
ZHUGHQ�� EHGLQJW�� GDVV� IRUWVFKULWWOLFKH� 0HWKRGHQ� GHU� 3ODQXQJ� XQG� 6HQVRUGDWHQYHUDUEHLWXQJ
I�U� GLHVH� 6\VWHPH� XQYHU]LFKWEDU� VLQG�� $QGHUHUVHLWV� EHGHXWHW� GLH� 9LHOIDOW� GHU
(LQVDW]XPJHEXQJHQ� XQG� ²JHELHWH� YRQ� 6HUYLFH�5RERWHUQ�� GDVV� HLQH� JHJHEHQH�� DXIZHQGLJ
HQWZLFNHOWH� )XQNWLRQDOLWlW� QLFKW� JHQHUHOO� HLQVHW]EDU� LVW�� XQG� GHVKDOE� QLFKW� XQYHUlQGHUW� DQ
YLHOH� SRWHQWLHOOH� .XQGHQ� YHUNDXIW� ZHUGHQ� NDQQ�� 'LH� +HUDXVIRUGHUXQJ� EHLP� (UVWHOOHQ� YRQ
ZLUWVFKDIWOLFK�HUIROJUHLFKHQ�6HUYLFH�5RERWHUQ�EHVWHKW�GHVKDOE�GDULQ��6\VWHPH�]X�VFKDIIHQ��GLH
HLQIDFK�DQ�LKUH�VSH]LILVFKHQ�(LQVDW]EHGLQJXQJHQ�DGDSWLHUEDU�XQG�GHQQRFK�VR�HLQKHLWOLFK�VLQG�
GDVV� HV� ZLUWVFKDIWOLFK� XQG� WHFKQLVFK� P|JOLFK� LVW�� VLH� ]X� SURGX]LHUHQ� XQG� ]X� ZDUWHQ�� :LU
YHUWUHWHQ� GLH� $XIIDVVXQJ�� GDVV� HV� ]XP� (UUHLFKHQ� GLHVHV� =LHOV� QRWZHQGLJ� LVW�� HLQH
VWDQGDUGLVLHUWH�� I�U� XQWHUVFKLHGOLFKH� $XIJDEHQ� HLQIDFK� NRQILJXULHUEDUH� 3ODWWIRUP� PLW
HQWVSUHFKHQG�VWDQGDUGLVLHUWHU�6RIWZDUH� ]X�HQWZLFNHOQ�� (V� ZXUGH� GHVKDOE� HQWVFKLHGHQ�� HLQH
6RIWZDUHDUFKLWHNWXU�� EDVLHUHQG� DXI� HLQHU� 0HQJH� YRQ� VWDQGDUGLVLHUWHQ� DEHU� VSH]LDOLVLHUWHQ
3HU]HSWLRQV��XQG�6WHXHUXQJVPRGXOHQ��HLQ]XVHW]HQ��'DEHL�PXVV�GDUDXI�JHDFKWHW�ZHUGHQ��GDVV



GLH� YRQ� GLHVHQ� 3HU]HSWLRQV�� XQG� 6WHXHUXQJVPRGXOHQ� YHUZHQGHWHQ� 0RGHOOH� GHP� 5RERWHU
GXUFK� GHQ� %HQXW]HU� EHLJHEUDFKW�� DOVR� YRP� 5RERWHU� HUOHUQW� ZHUGHQ� N|QQHQ�� XQG� QLFKW� YRQ
([SHUWHQ�HLQJHJHEHQ�ZHUGHQ�P�VVHQ�

,Q�GLHVHP�%HLWUDJ�]HLJHQ�ZLU��ZLH�HLQH�PRGXODUH�$UFKLWHNWXU�QLFKW�QXU�GLH�UREXVWH�$XVI�KUXQJ
YRQ�$XIJDEHQ�XQWHUVW�W]HQ�NDQQ��VRQGHUQ�DXFK�GLUHNW�I�U�GDV�/HUQHQ�GHU�GDI�U�HUIRUGHUOLFKHQ
5HSUlVHQWDWLRQHQ� YHUZHQGHW� ZHUGHQ� NDQQ�� ,Q� $EVFKQLWW� �� ZHUGHQ� WKHPDWLVFK� YHUZDQGWH
$UEHLWHQ�NXU]� VNL]]LHUW�� 'LH� YRQ� XQV� HQWZLFNHOWH� $UFKLWHNWXU� ZLUG� LQ� $EVFKQLWW� �� YRUJHVWHOOW�
ZlKUHQG� LP� $EVFKQLWW� �� HUNOlUW� ZLUG�� ZLH� GDV� 6\VWHP� 0RGHOOZLVVHQ� HUOHUQW�� ,Q� $EVFKQLWW� �
ZLUG�DQKDQG�HLQHV�%HLVSLHOV�GLH�)XQNWLRQVZHLVH�GHV�*HVDPWV\VWHPV�HUOlXWHUW��$EVFKOLH�HQG
ZHUGHQ�LQ�GHQ�$EVFKQLWWHQ���XQG���GLH�(UJHEQLVVH�]XVDPPHQJHIDVVW�XQG�GLVNXWLHUW�

�� %H]�JH�]X�DQGHUHQ�$UEHLWHQ

'D�MHGHV�PRELOH�5RERWHUV\VWHP�LQ�LUJHQGHLQHU�:HLVH�HLQH�$UFKLWHNWXU�KDW��JLEW�HV�HLQH�)�OOH
YRQ�$UEHLWHQ�]X�GLHVHP�7KHPD��$OOHUGLQJV�VFKHLQHQ�GLH�$UFKLWHNWXUHQ�YLHOHU�6\VWHPH�HKHU�DG
KRF�HQWVWDQGHQ�]X�VHLQ��DOV�GDVV�VLH�PLW�EHVRQGHUHU�5�FNVLFKW�DXI�0RGXODULWlW��)OH[LELOLWlW�XQG
:LHGHUYHUZHQGEDUNHLW� HQWZLFNHOW� ZRUGHQ� ZlUHQ�� (LQH� GHU� HUVWHQ� HUZlKQHQVZHUWHQ
$XVQDKPHQ� VLQG� )LUE\�V� Å5HDFWLYH� $FWLRQ� 3DFNDJHV´�5$3V�� >)LUE\� ����@�� GLH� HLQHQ
V\VWHPDWLVFKHQ� $QVDW]� ELHWHQ�� $XIJDEHQ� �7DVNV�� XQG� GHUHQ� =HUOHJXQJ� LQ� 7DVN�1HW]H� ]X
EHVFKUHLEHQ�� 9HUJOHLFKEDU� GD]X� LVW� 6LPPRQV�� Å7DVN� &RQWURO� $UFKLWHFWXUH´� �7&$�� >6LPPRQV
����@��GLH�GDU�EHU�KLQDXV�EHWULHEVV\VWHPDUWLJH�%HVWDQGWHLOH�HQWKlOW�XQG�GDPLW� ]XJOHLFK�GLH
,QIUDVWUXNWXU� I�U�GLH�$XVI�KUXQJ�GHU�$XIJDEHQ�EHUHLWVWHOOW��$XV�5$3� KHUYRUJHJDQJHQ� LVW� GDV
Å&RQGLWLRQDO�6HTXHQFLQJ´� YRQ�*DW� >*DW�����@��%HL�GLHVHU�$UFKLWHNWXU� ZXUGH� YHUVXFKW�� LKUHQ
*HZLQQ� KLQVLFKWOLFK� HUK|KWHU� =XYHUOlVVLJNHLW� XQG� YHUULQJHUWHU� (QWZLFNOXQJV]HLW� ]X
TXDQWLIL]LHUHQ�
$OOH�JHQDQQWHQ�$UFKLWHNWXUHQ�KDEHQ�JHPHLQVDP��GDVV�VLH�VWUHQJ�DXIJDEHQRULHQWLHUW�VLQG��6R
EDVLHUHQ� ]�%�� GLH� $XIJDEHQElXPH� EHL� 5$3V� XQG� 7&$� DXI� HLQHU� EHVWLPPWHQ� $XIJDEH� XQG
P�VVHQ� YRQ� HLQHP� ([SHUWHQ� GDI�U� HUVWHOOW� ZHUGHQ�� 8QVHU� %HVWUHEHQ� JHKW� GDKLQ�� GDVV� HLQ
%HQXW]HU�LQ�GHU�/DJH�VHLQ�VROO��GHP�5RERWHU�QHXH�$XIJDEHQ�EHL]XEULQJHQ��6HLQH�$XIJDEH�VROO
GDEHL� QLFKW� GDULQ� EHVWHKHQ�� LKP� EHL]XEULQJHQ�� ZLH� YHUVFKLHGHQH� $XIJDEHQ� �PLW� DOO� LKUHQ
$XVQDKPHQ�� JHO|VW� ZHUGHQ�� YLHOPHKU� VROO� HU� GHU� 0DVFKLQH� ]HLJHQ�� ZR� XQG� PLW� ZHOFKHQ
2EMHNWHQ� RGHU� :HUN]HXJHQ� HLQH� JHQHULVFKH� $XIJDEH� DXV]XI�KUHQ� LVW�� 'D]X� JHK|UW� ]�%�� GDV
=HLJHQ�HLQHU�QHXHQ�8PJHEXQJ�PLW�2EMHNWHQ��DQ�GLH�DQJHGRFNW��RGHU�GLH�PDQLSXOLHUW�ZHUGHQ
VROOHQ��'HVKDOE�EUDXFKHQ�ZLU�HLQH�$UFKLWHNWXU��LQ�GHU�GHU�$XIJDEHQNRQWH[W�GLH�6\VWHPVWUXNWXU
EHVWLPPW��]�%��GXUFK�DXWRPDWLVFKH�*HQHULHUXQJ�JHHLJQHWHU�7DVN�1HW]H�
'LHV� KDW� HQWVFKHLGHQGH� %HGHXWXQJ� I�U� GLH� ]XJUXQGHOLHJHQGH� 6\VWHPDUFKLWHNWXU� XQG� GLH� ]X
YHUZHQGHQGH�0RGHOOLHUXQJ�GHU�8PZHOW�

�� /HUQHQ�YRQ�8PZHOWPRGHOOHQ

$EJHVHKHQ� YRQ� EHZXVVW� HLQIDFK� NRQVWUXLHUWHQ�� UHDNWLY� DUEHLWHQGHQ� 5RERWHUQ�� YHUI�JHQ� IDVW
DOOH��EHU� LUJHQGHLQH�)RUP�GHU�8PJHEXQJVEHVFKUHLEXQJ��9HUEUHLWHW� LVW�HLQH�VXE�V\PEROLVFKH
0RGHOOLHUXQJ� GHV� )UHLUDXPV� E]Z�� GHU� +LQGHUQLVVH� GHU� 8PJHEXQJ� LQ� HLQHP� VRJHQDQQWHQ
(YLGHQ]JLWWHU� �(YLGHQFH�*ULG�� >(OIHV� ����@� �V�� $EELOGXQJ� ���� GLH� I�U� .ROOLVLRQVYHUPHLGXQJ
XQG�RGHU�JHRPHWULVFKH�3ODQXQJ�JHQXW]W�ZHUGHQ�NDQQ���'LH�5HSUlVHQWDWLRQ��GLH�]X�OHUQHQ�ZLU
GHQ�5RERWHU�EHIlKLJHQ�ZROOHQ��VROOWH�GLH�IROJHQGHQ�$QIRUGHUXQJHQ�HUI�OOHQ�
�  6LH� VROOWH� �EHU� OlQJHUH� =HLWVSDQQHQ� EUDXFKEDU� VHLQ�� G�K�� VLH� VROOWH� QXU� GDQQ� XQJ�OWLJ

ZHUGHQ��ZHQQ�VLFK�GLH�8PJHEXQJ��HQWVFKHLGHQG��YHUlQGHUW��GDPLW�GHU�5RERWHU�QXU�GDQQ
HLQH� QHXH� 5HSUlVHQWDWLRQ� HUOHUQHQ� PXVV�� $X�HUGHP� VROOWH� HV� P|JOLFK� VHLQ�� GLHVH
�DXWRPDWLVFK�RGHU�PDQXHOO��]X�PRGLIL]LHUHQ��XP�GLH�/HLVWXQJ�GHV�6\VWHPV�]X�YHUEHVVHUQ�



�  6LH�VROOWH�GLH�6SH]LILNDWLRQ�XQG�3ODQXQJ�YRQ�$XIJDEHQ�XQWHUVW�W]HQ��GLH�GHU�%HQXW]HU�GHP
6\VWHP�DXIWUlJW��'LHVH�N|QQWHQ�]�%��ODXWHQ���%ULQJH�GLH�7DVVH�LQ�GLH�.�FKH���'DUDXV�IROJW�
GDVV�GLH�5HSUlVHQWDWLRQ�V\PEROLVFKH�$QWHLOH�HQWKDOWHQ�PXVV�

�  6LH�VROOWH�GLH�I�U�GLH�$XVI�KUXQJ�GHU�JHSODQWHQ�0LVVLRQHQ�QRWZHQGLJH�,QIRUPDWLRQ�OLHIHUQ�
G�K���GDVV�,QIRUPDWLRQ��EHU�/DQGPDUNHQ�XQG�2EMHNWH�HQWKDOWHQ�VHLQ�PXVV�

(LQH�5HSUlVHQWDWLRQ��GLH�GLHVH�%HGLQJXQJHQ�HUI�OOW��LVW�HLQ�DQQRWLHUWHU�WRSRORJLVFKHU�*UDSK��,Q
GLHVHU� *UDSKHQGDUVWHOOXQJ� VWHOOHQ� .QRWHQ� EHVWLPPWH� 2UWH� XQG� .DQWHQ� H[LVWLHUHQGH
EHIDKUEDUH�9HUELQGXQJHQ�]ZLVFKHQ�GLHVHQ�2UWHQ�GDU��'LHVH�UHLQ�WRSRORJLVFKH�'DUVWHOOXQJ�LVW
DQJHUHLFKHUW�PLW�PHWULVFKHU�,QIRUPDWLRQ��EHU�GLH�DEVROXWH�/DJH�GHU�2UWH��$X�HUGHP�ZHUGHQ�
ZLH� REHQ� EHUHLWV� HUZlKQW�� DXFK� /DQGPDUNHQ� �7�UHQ�� :lQGH�� XQG� 2EMHNWH� �]�%�� 7LVFKH�
HLQJHWUDJHQ�� $XI� GLHVH� :HLVH� VLQG� DOOH� 3XQNWH�� DQ� GLH� GHU� 5RERWHU� ]XU� (UI�OOXQJ� HLQHU� LKP
JHVWHOOWHQ� $XIJDEH� IDKUHQ� PXVV�� HQWZHGHU� GLUHNW� JHVSHLFKHUW�� RGHU� N|QQHQ� �EHU
0RGHOOZLVVHQ�DXV�VHQVRULVFK�HUNDQQWHQ�2EMHNWSRVLWLRQHQ�DEJHOHLWHW�ZHUGHQ��:HVHQWOLFK� LVW�
GDVV�GLH�DEJHVSHLFKHUWHQ�2UWH�XQG�2EMHNWSRVLWLRQHQ�QLFKW�JHQDX�VHLQ�P�VVHQ��GD�GHU�*UDSK
QXU�DOV�*UXQGODJH�GHU�JUREHQ�3ODQXQJ�GHU�%HZHJXQJ�GHV�5RERWHUV�GLHQW��$XFK�HUP|JOLFKW�GDV
*UDSKHQPRGHOO�]�%��GDV�hEHUVSULQJHQ�YRQ�.QRWHQ�� IDOOV�GLHVH�QLFKW�HUUHLFKW�ZHUGHQ�N|QQHQ�
GLHV�MHGRFK�I�U�GLH�(UI�OOXQJ�GHU�$XIJDEH�QLFKW�HUIRUGHUOLFK�LVW�XQG�HLQ�GLUHNWHV�$QIDKUHQ�GHV
QlFKVWHQ�.QRWHQV�P|JOLFK� LVW��$XVVHUGHP�NDQQ��GXUFK�YRUDXVVFKDXHQGHV�3U�IHQ�GHV�JOREDO
JHSODQWHQ� :HJHV�� IU�K]HLWLJ� QDFK� XQHUZDUWHWHQ� VWDWLVFKHQ� +LQGHUQLVVHQ�� ZLH� ]�%�
JHVFKORVVHQHQ�7�UHQ��JHVXFKW�ZHUGHQ�

7RSRORJLVFKH� .DUWHQ� VLQG� DXV� GHU� .RJQLWLRQVZLVVHQVFKDIW� >3LDJHW� DQG� ,QKHOGHU�� ����@
EHNDQQW��VLQG�DEHU�DXFK�LQ�GHU�PRELOHQ�5RERWLN�ZHLW�YHUEUHLWHW�>.XLSHUV�	�%X\Q�����@>.XLSHUV
	�%X\Q�����@>.RHQLJ�	�6LPPRQV�����@>7KUXQ�HW�DO������@>*XWPDQQ�	�1HEHO�����@>-HQVIHOW�	
.ULVWHQVHQ�����@��'LH�PHLVWHQ�GHU�KLHU�UHIHUHQ]LHUWHQ�8QWHUVXFKXQJHQ�]HLJHQ�GDU�EHU�KLQDXV
0|JOLFKNHLWHQ� DXI�� WRSRORJLVFKH� *UDSKHQ� GXUFK� ([SORUDWLRQVVWUDWHJLHQ� DXWRPDWLVFK� ]X
HUOHUQHQ��ZLU�MHGRFK�KDOWHQ�HV�I�U�DQJHEUDFKW��GHP�5RERWHU�GLH�8PJHEXQJ�LQ�,QWHUDNWLRQ�PLW
GHP�0HQVFKHQ�EHL]XEULQJHQ��GD�GLH�DXWRQRPH�([SORUDWLRQ�IROJHQGH�3UREOHPH�DXIZLUIW�

� (V� NDQQ� QLFKW� VLFKHUJHVWHOOW� ZHUGHQ�� GDVV� GHU� 5RERWHU� ZlKUHQG� GHU� ([SORUDWLRQ� DOOH
UHOHYDQWHQ� 8PJHEXQJVGHWDLOV� HUIDVVHQ� NDQQ�� GLHVH� N|QQHQ� ]�%�� GXUFK� +LQGHUQLVVH�
JHVFKORVVHQH�7�UHQ�XQG�XPKHUODXIHQGH�3HUVRQHQ�YHUGHFNW�ZHUGHQ�

� (V� NDQQ� 5HJLRQHQ� JHEHQ�� LQ� GLH� GHU� 5RERWHU� QLFKW� HLQGULQJHQ� GDUI�� ]�%�� LQ� EHVWLPPWH
%HUHLFKH�YRQ�,QGXVWULHDQODJHQ�RGHU�%�URV�

� 'LH� HQWVWHKHQGHQ� WRSRORJLVFKHQ� *UDSKHQ� VLQG� �EH]XJVORV��� G�� � K�� VLH� VWHOOHQ� I�U� GHQ
PHQVFKOLFKHQ� %HQXW]HU� ZLOON�UOLFK� JHZlKOWH� 3XQNWH� RKQH� V\PEROLVFKH� 1DPHQ� ZLH� ]�%�
�.�FKH��RGHU� �'UXFNHUUDXP��GDU��1DW�UOLFK�N|QQWH�GLHVH� ,QIRUPDWLRQ� VSlWHU�KLQ]XJHI�JW
ZHUGHQ�� MHGRFK� LVW� GDQQ� QLFKW� VLFKHUJHVWHOOW�� GDVV� GLH� YRP� 6\VWHP� YHUJHEHQHQ� .QRWHQ
ZLUNOLFK�PLW�I�U�GHQ�%HQXW]HU�DXVVDJHNUlIWLJHQ�2UWHQ�YHUEXQGHQ�VLQG�

2EZRKO�DXFK�PLW�XQVHUHU�6\VWHPDUFKLWHNWXU�DXWRQRPH�([SORUDWLRQ�P|JOLFK�LVW��KDEHQ�ZLU�XQV
DXV� GHQ� REHQ� JHQDQQWHQ� *U�QGHQ� I�U� HLQH� LQWHUDNWLYH� )RUP� GHV� /HUQHQV� GHU� 8PJHEXQJ
HQWVFKLHGHQ�� 'DV� KHL�W�� ZLU� JHEHQ� GHP� %HQXW]HU� GLH� 0|JOLFKNHLW�� GHQ� 5RERWHU� GXUFK� GLH
8PJHEXQJ� ]X� GLULJLHUHQ� XQG� LKP� ZLFKWLJH� 2UWH� RGHU� 2EMHNWH� ]X� ]HLJHQ� XQG� GLHVH� ]X
EHQHQQHQ�� 'DV� KHL�W� QLFKW�� GDVV� GHU� %HQXW]HU� GHP� 5RERWHU� /DQGPDUNHQ� ]HLJHQ� RGHU
PHWULVFKH�%HVFKUHLEXQJHQ�GHU�2EMHNWH�HLQJHEHQ�PXVV��'HU�(UZHUE�GLHVHV�:LVVHQV�ZLUG� LP
$EVFKQLWW���EHVFKULHEHQ��2EZRKO�HLQ�(UZHLWHUQ�GHV�:HOWPRGHOOV� MHGHU]HLW�P|JOLFK� LVW� �DXFK
ZlKUHQG� GHV� QRUPDOHQ� %HWULHEV��� KDEHQ� ZLU� I�U� GDV� /HUQHQ� HLQHQ� 0RGXV� YRUJHVHKHQ�� GHU
H[SOL]LW� DNWLYLHUW� ZHUGHQ� PXVV�� 'LHV� KlQJW� GDPLW� ]XVDPPHQ�� GDVV� HV� ]�%�� LQ
)DEULNXPJHEXQJHQ�QLFKW�]XOlVVLJ�LVW��GDVV�VLFK�GDV�:HOWPRGHOO�GHV�5RERWHUV��XQG�GDPLW�VHLQ
9HUKDOWHQ��VHOEVWlQGLJ�RGHU�XQEHDEVLFKWLJW�lQGHUW�



�� (LQH� $UFKLWHNWXU� ]XU� $XVI�KUXQJ� YRQ� $XIJDEHQ� XQWHU� %HQXW]XQJ

HUOHUQWHU�:HOWPRGHOOH

:LH� EHUHLWV� HUZlKQW�� VWHOOW� GLH� 7DWVDFKH�� GDVV� GHU� %HQXW]HU� GHQ� 5RERWHU� GDGXUFK� DQ� QHXH
$XIJDEHQ�XQG�8PJHEXQJHQ�DQSDVVW�� LQ�GHP�HU� LKQ�KHUXPI�KUW�� LKP�2UWH�XQG�2EMHNWH�]HLJW
XQG� EHQHQQW�� XQG� GHU� 5RERWHU� GDPLW� LQWHUDNWLY� 5HSUlVHQWDWLRQHQ� VHLQHU� 8PJHEXQJ� OHUQW�
PHKUHUH� $QIRUGHUXQJHQ� DQ� GLH� ]XJUXQGH� OLHJHQGH� 6\VWHPDUFKLWHNWXU�� 'LH� ZLFKWLJVWH� GLHVHU
$QIRUGHUXQJHQ� LVW� GLH�� GDVV� GDV� 6\VWHP� LQ� GHU� /DJH� VHLQ� PXVV�� VLFK� VHOEVW� VR� ]X
NRQILJXULHUHQ��GDVV�$XIJDEHQ�LQ�HLQHU�D�SULRUL�XQEHNDQQWHQ�8PJHEXQJ��GLH�QXU�GXUFK�GLH� LP
:HOWPRGHOO�GHU�0DVFKLQH�HQWKDOWHQH�,QIRUPDWLRQ�EHVFKULHEHQ�LVW��JHO|VW�ZHUGHQ�N|QQHQ��:LU
QHQQHQ�GLHVH�$UW�GHU�DXWRPDWLVFKHQ�.RQILJXUDWLRQ�NRQWH[WDGDSWLYHQ�%HWULHE�
'D� GLH� =DKO� GHU� ]X� HUZDUWHQGHQ� $UWHQ� YRQ� 8PJHEXQJHQ�� XQG� GDPLW� GLH� GHU� EHQ|WLJWHQ
6HQVRULN�� XQG� 3ODQXQJVPRGXOH�� QLFKW� EHVFKUlQNW� LVW�� P�VVHQ� ZLU� LQ� GHU� /DJH� VHLQ�� GHQ
5RERWHU�GXUFK�+LQ]XI�JHQ�VROFKHU�0RGXOH�DXI�HLQIDFKH�:HLVH�DQ]XSDVVHQ��$XFK�GLHVHV�VWHOOW
$QIRUGHUXQJHQ�DQ�GLH�6\VWHPDUFKLWHNWXU�

���� 6\VWHP�EHUEOLFN

$XV�6LFKW�GHV�6\VWHPHQWZXUIV�OLHJW�GDV�+DXSWSUREOHP�HLQHV�NRQWH[WDGDSWLYHQ�6\VWHPV�GDULQ�
HV� VWUXNWXULHUW� XQG� YHUVWlQGOLFK� ]X� KDOWHQ�� REZRKO� GLH� JHQDXH� .RQILJXUDWLRQ� ]X� HLQHP
EHVWLPPWHQ� =HLWSXQNW� QLFKW� LP� YRUDXV� IHVWJHOHJW� ZLUG�� 'HVKDOE� ZXUGH� HQWVFKLHGHQ�� GDV
6\VWHP� IXQNWLRQDO� LQ�.RPSHWHQ]HQ� ]X� SDUWLWLRQLHUHQ�� YRQ� GHQHQ� ]XU� =HLW� YLHU� LPSOHPHQWLHUW
VLQG�� GLH� 1DYLJDWLRQVNRPSHWHQ]� 1$9�� GLH� 0DQLSXODWLRQVNRPSHWHQ]� 0$1�� GLH
5HORNDOLVLHUXQJVNRPSHWHQ]�5(/�XQG�GLH�0RGHOOLHUXQJV��/HUQNRPSHWHQ]�02'�
'LH� $NWLYLHUXQJ� GLHVHU� .RPSHWHQ]HQ� ZLUG� YRQ� HLQHP� 0LVVLRQVSODQHU� XQG� HLQHP
0LVVLRQVDXVI�KUHU� NRRUGLQLHUW�� (LQ� IXQNWLRQDOHV� %ORFNELOG� GHV� 6\VWHPV� LVW� LQ� $EELOGXQJ� �
JH]HLJW�
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$EELOGXQJ����)XQNWLRQDOHU�hEHUEOLFN��EHU�GLH�$65�6\VWHPDUFKLWHNWXU��=X�EHDFKWHQ�LVW��GDVV
HLQ� %ORFN� HLQH� HLQ]HOQH�� DEVWUDNWH� )XQNWLRQDOLWlW�� XQG� QLFKW� HLQHQ� 3UR]HVV� �HLQ� 3URJUDPP�
EHVFKUHLEW�� 'DV� JHWUHQQW� JH]HLFKQHWH� :HOWPRGHOO� VWHKW� DOOHQ� .RPSHWHQ]HQ� XQG� (EHQHQ� ]XU
9HUI�JXQJ��ZLUG�DEHU�KDXSWVlFKOLFK�YRQ�GHU�.RPSHWHQ]�6WHXHUXQJV��XQG�GHU�3ODQXQJVHEHQH
EHQXW]W�� /LQNV� VLQG� GLH� 7\SHQ� GHU� ,QIRUPDWLRQHQ� DQJHJHEHQ�� GLH� ]ZLVFKHQ� GHQ� (EHQHQ
DXVJHWDXVFKW�ZHUGHQ�

:LH�LQ�GLHVHP�%LOG�JH]HLJW��JLEW�HV�YLHU�(EHQHQ�

����0LVVLRQV�3ODQXQJV�(EHQH

$XI�GLHVHU�(EHQH�ZHUGHQ�GLH�0LVVLRQHQ�V\PEROLVFK�PLWWHOV�HLQHV�675,36�DUWLJHQ�3ODQHUV
JHSODQW�� (LQH� 0LVVLRQ�� GLH� YRP� %HQXW]HU� PLWWHOV� GHV� 0HQVFK�0DVFKLQH�,QWHUIDFH� �00,�
DXVJHZlKOW�ZLUG��HQWKlOW�GHQ�JHZ�QVFKWHQ�=LHO]XVWDQG�XQG�HYWO��HLQLJH�=ZLVFKHQ]XVWlQGH�
ZlKUHQG�GHU�PRPHQWDQH�=XVWDQG�GHV�6\VWHPV�GHQ�$XVJDQJV]XVWDQG�GHV�3ODQV�GDUVWHOOW�
=XVWDQGV�EHUJlQJH�ZHUGHQ�GXUFK�GLH�$XVI�KUXQJ�YRQ�7DVNV�UHDOLVLHUW��'LH�]XU�9HUI�JXQJ
VWHKHQGHQ� 7DVNV�� E]Z�� =XVWDQGV�EHUJlQJH�� VLQG� HQWZHGHU� GLUHNW� LQ� GHU� 'DWHQEDQN� GHV
6\VWHPV� JHVSHLFKHUW� �]�%�� VSH]LHOOH� 0DQLSXODWLRQV�7DVNV�� RGHU� ZHUGHQ� DXV� GHP
WRSRORJLVFKHQ� *UDSKHQ� DEJHOHLWHW� �1DYLJDWLRQV�7DVNV�� JHQHULVFKH� $UPEHZHJXQJHQ��
'DGXUFK� VWHKW� QHX� KLQ]XJHOHUQWH� ,QIRUPDWLRQ� VRIRUW� GHP� 3ODQHU� ]XU� 9HUI�JXQJ�
3ODQXQJVHUJHEQLV� LVW� HLQH� 0LVVLRQV�7LPHOLQH�� GLH� GLH� $EIROJH� GHU� DXV]XI�KUHQGHQ� 7DVNV
GXUFK� GLH� YHUVFKLHGHQHQ� .RPSHWHQ]HQ� EHVFKUHLEW�� VR� GDVV� GLH� JHJHEHQH� 0LVVLRQ� HUI�OOW
ZLUG�� 'HU� 0LVVLRQVDXVI�KUHU� JUXSSLHUW� GLH� GLUHNW� DXIHLQDQGHUIROJHQGHQ� 7DVNV� JOHLFKHU
.RPSHWHQ]HQ�]X�3DNHWHQ��7LPHOLQH�6HTXHQ]HQ���'LHVH�3DNHWH�ZHUGHQ�GDQQ�VHTXHQWLHOO�DQ
GLH� .RPSHWHQ]HQ� �EHUJHEHQ� XQG� YRQ� GLHVHQ� DXVJHI�KUW�� )DOOV� HLQ� )HKOHU� RGHU� HLQ



XQHUZDUWHWHV� (UHLJQLV� DXIWULWW�� ZLUG� GHU� 0LVVLRQVSODQHU� EHDXIWUDJW�� HLQH� 1HXSODQXQJ
YRU]XQHKPHQ�� RKQH� GDEHL� GHQ� 7DVN� ]X� EHQXW]HQ�� GHU� GHQ� )HKOHU� DXVJHO|VW� KDW�� 'DV
:HOWPRGHOO� LVW�� DXIJUXQG� VHLQHU� HQJHQ� $QELQGXQJ� DQ� GHQ� 3ODQHU�� DXI� GHU� 0LVVLRQV�
3ODQXQJV�(EHQH� GDUJHVWHOOW�� HV� LVW� MHGRFK� DXFK� YRQ� GHQ� DQGHUHQ� (EHQHQ� DXV� HUUHLFKEDU
�]�%��]XP�$EUXI�PHWULVFKHU�,QIRUPDWLRQ��

���.RPSHWHQ]�6WHXHUXQJV�(EHQH

'LHVH� (EHQH� VWHOOW� GLH� 6FKQLWWVWHOOH� ]XU� V\PEROLVFKHQ� 0LVVLRQV�3ODQXQJV�(EHQH� GDU� XQG
VWHXHUW�GLH�LQWHUQHQ�$EOlXIH�LQ�GHQ�MHZHLOLJHQ�.RPSHWHQ]HQ��+LHU�ZLUG�GLH�UHLQ�V\PEROLVFKH
,QIRUPDWLRQ� DXV� GHU� 0LVVLRQVSODQXQJ� PLW� PHWULVFKHU� ,QIRUPDWLRQ� DXV� GHP� :HOWPRGHOO
DQJHUHLFKHUW�� ZREHL� 7DVNV� HQWVWHKHQ�� GLH� YRQ� GHQ� XQWHUHQ� (EHQHQ� DXVJHI�KUW� ZHUGHQ
N|QQHQ�� (LQ� 7DVN� 7� LVW� GHILQLHUW� DOV� GLHMHQLJH� )XQNWLRQDOLWlW�� GLH� GXUFK� HLQH� .RPSHWHQ]
DXVJHI�KUW�ZHUGHQ�NDQQ��GDKHU�VWHOOW�GLH�0HQJH�DOOHU�7DVNV�GHQ�%HIHKOVVDW]�GHV�6\VWHPV
DXI�GHU�7LPHOLQH�(EHQH�GDU��=X�EHDFKWHQ�LVW��GDVV�HLQH�.RPSHWHQ]�LQ�GHU�/DJH�VHLQ�NDQQ�
PHKUHUH� 7DVNV�DXV]XI�KUHQ�� (LQ� W\SLVFKHU� 7DVN� I�U� GLH� 1$9�.RPSHWHQ]� ZlUH� ]�%�� �IDKUH
]XP� 3XQNW� �;�<!�� RGHU� �'RFNH� DQ� GDV� 2EMHNW� �$!� DQ��� (LQH� /LVWH� GHU� ]XU� =HLW
LPSOHPHQWLHUWHQ�7DVNV�LVW�LQ�7DEHOOH���]X�ILQGHQ�

.RPSHWHQ] 7DVN
1$9 )DKUH�]XP�3XQNW�;�<
1$9 'RFNH�DP�2EMHNW�$
0$1 1LPP�2EMHNW�$�YRQ�2EMHNW�%
0$1 /HJH�2EMHNW�$�DXI�2EMHNW�%
0$1 %HZHJH�GHQ�*UHLIHU�]X�3RVLWLRQ�;�<�=�PLW�2ULHQWLHUXQJ�Φ[�Φ\�Φ]
5(/ 6WDUWH�5HORNDOLVLHUXQJ
5(/ 6WRSSH�5HORNDOLVLHUXQJ
5(/ 5HORNDOLVLHUH�HLQPDOLJ
02' 6WDUWH�/HUQSKDVH
02' %HHQGH�/HUQSKDVH
02' 2SWLPLHUH�:HOWPRGHOO

7DEHOOH����*HJHQZlUWLJ�]XU�9HUI�JXQJ�VWHKHQGH�7DVNV

���/RNDOH�3ODQXQJV�XQG�6HQVRULN�(EHQH��/23$6�

$XI�GLHVHU�(EHQH�ZLUG�NRPSOH[HUH�6HQVRUGDWHQYHUDUEHLWXQJ�XQG�VXE�V\PEROLVFKH�3ODQXQJ
GXUFKJHI�KUW�� )�U� HLQHQ� 'RFNLQJ�7DVN� EHVWHKW� ]�%�� GLH� 6HQVRUGDWHQYHUDUEHLWXQJ� LQ� GHU
(UNHQQXQJ�XQG�/RNDOLVLHUXQJ�GHV�LP�7DVN�VSH]LIL]LHUWHQ�'RFNLQJREMHNWV�XQG�GLH�3ODQXQJ�LP
(UVWHOOHQ� HLQHV� 6DW]HV� YRQ� :HJSXQNWHQ�� XP� GDV� 'RFNLQJREMHNW� PLWWHOV� HLQHU
NRQWLQXLHUOLFKHQ� %HZHJXQJ� LQ� GHU� ULFKWLJHQ� 2ULHQWLHUXQJ� HUUHLFKHQ� ]X� N|QQHQ�� 'LH
$XVJDEHQ� GHU� /23$6�(EHQH� VLQG� VXE�V\PEROLVFKH� .RPPDQGRV�� VRJ�� $NWLRQHQ�
(UOlXWHUXQJHQ�XQG�5HIHUHQ]HQ�]X�HLQHP�GHU�(UNHQQXQJVYHUIDKUHQ�VLQG�LP�$EVFKQLWW�����]X
ILQGHQ�

���$XVI�KUXQJV�(EHQH

$XI� GLHVHU� (EHQH� ZHUGHQ� GLH� $NWLRQHQ�� W\SLVFKHUZHLVH� YRQ� HFKW]HLWIlKLJHQ�� UHDNWLYHQ
0RGXOHQ�� GLH� GLUHNW� GLH� +DUGZDUH� VWHXHUQ�� DXVJHI�KUW�� 'D]X� JHK|UW� ]�%�� GLH
.ROOLVLRQVYHUPHLGXQJ�� GLH� DXI� %DVLV� HLQHV� DXV� GHQ� DNWXHOOHQ� 6HQVRUGDWHQ� DXIJHEDXWHQ
(YLGHQFH�*ULGV� �DOVR� HLQHU� G\QDPLVFKHQ�� ORNDOHQ� .DUWH�� $EELOGXQJ� ��� .ROOLVLRQHQ� PLW
G\QDPLVFKHQ� +LQGHUQLVVHQ� YHUPHLGHW�� GLH� YRQ� GHU� �ODQJVDPHUHQ�� �EHUJHRUGQHWHQ� (EHQH
LP� ORNDO� YRUJHSODQWHQ� :HJ� QRFK� QLFKW� EHU�FNVLFKWLJW� ZXUGHQ�� +LHU� ZLUG� GHU� Å'\QDPLF



:LQGRZ�$SSURDFK´� >)R[�HW�DO�����@�HLQJHVHW]W��EHL�GHP�DXV�HLQHP�$NWLRQVUDXP� �/LQHDU�
XQG� 5RWDWLRQVJHVFKZLQGLJNHLW� GHV� 5RERWHUV�� DQKDQG� PHKUHUHU� ORNDOHU� .ULWHULHQ� ]\NOLVFK
HLQH�JHHLJQHWH�$NWLRQ�VHOHNWLHUW�XQG�DXVJHI�KUW�ZLUG�

(LQH� JHQDXHUH� %HVFKUHLEXQJ� GHU� (UNHQQXQJV²� XQG� 6HQVRUGDWHQYHUDUEHLWXQJVDOJRULWKPHQ
Z�UGH�GHQ�5DKPHQ�GLHVHV�$UWLNHOV�VSUHQJHQ�

%HVRQGHUV� EHDFKWHQVZHUW� DQ� GHU� 6\VWHPVWUXNWXU� LVW� LKUH� 8QLIRUPLWlW�� 'LHV� PDJ� DXI� GHQ
HUVWHQ� %OLFN� N�QVWOLFK� XQG� XQ]ZHFNPlVVLJ� HUVFKHLQHQ�� ]�%�� EHL� GHU� 5(/�.RPSHWHQ]�� GLH� MD
HLJHQWOLFK�NHLQH�$NWXDWRUHQ�KDW�� 7URW]GHP�NDQQ�PDQ� LKU� HLQH� $XVI�KUXQJV�(EHQH� LQ� *HVWDOW
GHV� .DOPDQ�)LOWHUV�� GHU� GLH� 5HVXOWDWH� GHU� 6HQVRU�0RGXOH� IXVLRQLHUW� XQG� NRQWLQXLHUOLFK� LQ
3RVLWLRQVNRUUHNWXUHQ�I�U�GLH�3ODWWIRUP�XPZDQGHOW��]XRUGQHQ��(V�KDW�VLFK�KHUDXVJHVWHOOW��GDVV
GDV� )HVWKDOWHQ� DQ� GLHVHU� VWUHQJHQ� IXQNWLRQDOHQ� 6WUXNWXU� GLH� 9HUVWlQGOLFKNHLW� GHV� 'HVLJQV
HUKHEOLFK�YHUEHVVHUW��XQG�QLFKW�]XOHW]W�GLH�$Q]DKO�GHU�YRQ�PHKUHUHQ�.RPSHWHQ]HQ�JHPHLQVDP
JHQXW]WHQ�0RGXOH�HUK|KW�KDW�
$XV� 6LFKW� GHU� 6\VWHPVWUXNWXU� LVW� RIIHQVLFKWOLFK�� GDVV� 9HUELQGXQJHQ� ]ZLVFKHQ� GHQ
.RPSHWHQ]HQ� QLFKW� QXU� �� ZLH� LQ� GHU� IXQNWLRQDOHQ� 6LFKW� LQ� $EELOGXQJ� �� �� DXI� GHU� 7LPHOLQH�
(EHQH�� VRQGHUQ� DXFK� DXI� GDUXQWHU� OLHJHQGHQ� (EHQHQ� EHVWHKHQ�� =XP� %HLVSLHO� P�VVHQ� GLH
.RPSHWHQ]HQ�1$9�XQG�5(/�,QIRUPDWLRQHQ��EHU�GLH�3RVLWLRQ�GHV�5RERWHUV�DXVWDXVFKHQ��'HU
RIIHQVLFKWOLFKVWH� 8QWHUVFKLHG� ]ZLVFKHQ� IXQNWLRQDOHU� XQG� VWUXNWXUHOOHU� 6LFKW� OLHJW� LQ� GHU
/23$6�(EHQH�� LQ� GHU� HV� HLQHQ� 3RRO� YRQ� 6HQVRUPRGXOHQ�� JHQDQQW� (UNHQQHU�� JLEW�� GLH
G\QDPLVFK� DNWLYLHUW� XQG� YRQ� GHQ� .RPSHWHQ]HQ� JHPHLQVDP� EHQXW]W� ZHUGHQ�� 8QVHUH
JHQHULVFKH� 3UR]HVVVWUXNWXU� I�U� GLH� /23$6�(EHQH� LVW� LQ� $EELOGXQJ� �� JH]HLJW�� )�U� MHGHQ
.RQWH[W�7\S�&� JLEW� HV�HLQH� ,QVWDQ]�GLHVHU�3UR]HVVVWUXNWXU�� (LQHQ�.RQWH[W�7\S�GHILQLHUHQ� ZLU
DOV� HLQ� 7XSHO� & �(�0�7��� ZREHL� (� HLQ� 8PJHEXQJVW\S�� 0� GLH� ]XU� 9HUI�JXQJ� VWHKHQGH
0RGHOOLQIRUPDWLRQ�XQG�7�GHU�7\S�GHV�DXV]XI�KUHQGHQ�7DVNV�LVW��,Q�XQVHUHP�6\VWHP�JLEW�HV�I�U
MHGHQ�7DVN�7\S�7� HLQHQ� ORNDOHQ�3ODQHU��ZlKUHQG�GHU� 6DW]� YRQ� YHUZHQGHWHQ� (UNHQQHUQ� DXFK
YRQ� 0� DEKlQJW�� :LH� GLHVHU� 6DW]� YRQ� (UNHQQHUQ� LQVWDQ]LLHUW� ZLUG�� ZLUG� LQ� $EVFKQLWW� ���
EHVFKULHEHQ��=ZHL�%HLVSLHOH�I�U�.RQILJXUDWLRQHQ�GHU�/23$6�(EHQH�GHU�1$9�.RPSHWHQ]�VLQG�LQ
$EELOGXQJ���]X�VHKHQ�
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$EELOGXQJ����*HQHULVFKH�3UR]HVVVWUXNWXU�DXI�GHU�/23$6�(EHQH��0HKUHUH�(UNHQQHU�N|QQHQ�LQ
HLQHU�SDUDOOHOHQ�RGHU�VHULHOOHQ�$QRUGQXQJ�DUEHLWHQ�
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$EELOGXQJ����=ZHL�$XVSUlJXQJHQ�GHU�JHQHULVFKHQ�3UR]HVVVWUXNWXU��REHQ��IUHLH�1DYLJDWLRQ�
XQWHQ��'RFNLQJ���(V�DUEHLWHQ�MHZHLOV�QXU�GLH�(UNHQQHU��GLH�]XP�JHVXFKWHQ�2EMHNW�WDWVlFKOLFK
HLQ�0RGHOO�KDEHQ�

'XUFK� 9HUZHQGXQJ� GHU� JHQHULVFKHQ� 3UR]HVVVWUXNWXU� KDEHQ� ZLU� HUUHLFKW�� GDVV� DXFK� GLH
/23$6�(EHQH�� REZRKO� NRQWH[WVSH]LILVFK�� WURW]GHP� HLQKHLWOLFK�� HUZHLWHUEDU� VRZLH� HLQIDFK
YHUVWlQGOLFK�XQG�ZDUWEDU�LVW�

���� .RQWH[WDGDSWLYHU�%HWULHE

8QWHU�NRQWH[WDGDSWLYHP�%HWULHE�YHUVWHKHQ�ZLU��ZLH�EHUHLWV�HUZlKQW��GLH�7DWVDFKH��GDVV�GDV
6\VWHP�VHLQH�6WUXNWXU�LP�%HWULHE�LQ�$EKlQJLJNHLW�GHV�DNWXHOOHQ�.RQWH[WHV�&�lQGHUW�
(LQH�9RUDXVVHW]XQJ�I�U�GLH�NRQWH[WDGDSWLYH�1XW]XQJ�XQWHUVFKLHGOLFKHU�0RGXOH�LVW��GDVV�GLHVH
0RGXOH� VWDQGDUGLVLHUWH� 6FKQLWWVWHOOHQ� KDEHQ�� VR� GDVV� HV� NHLQH� 5ROOH� VSLHOW�� ZHOFKHV
(UNHQQXQJVPRGXO�EHQXW]W�ZLUG��6ROFKH�VWDQGDUGLVLHUWHQ�6FKQLWWVWHOOHQ�KDEHQ�ZLU�GHILQLHUW�
'LHVH�6FKQLWWVWHOOHQ�VLQG�YRQ�+HQGHUVRQV�ORJLFDO�VHQVRU�V\VWHPV�>+HQGHUVRQ�	�6KLOFUDW�����@
LQVSLULHUW�� EHL� GHQHQ� MHGH� VHQVRUGDWHQYHUDUEHLWHQGH� (LQKHLW� DOV� ORJLVFKHU� 6HQVRU� DQJHVHKHQ
ZLUG�� YRQ�GHP�DQGHUH�3UR]HVVH� LKUH� (LQJDEHQ� HUKDOWHQ� N|QQHQ�� ,Q� GLHVHU� +LQVLFKW� VLQG� DOOH
(UNHQQHU� ORJLVFKH� 6HQVRUHQ� XQG� SURGX]LHUHQ� HLQHQ� VWDQGDUGLVLHUWHQ� $XVJDQJVYHNWRU�

EHVWHKHQG� DXV� HLQHP� .RSI� XQG� HLQHP� 'DWHQEHUHLFK�� 'LH� 6WUXNWXU� GHV� .RSIHV� LVW� I�U� DOOH
(UNHQQHU�LGHQWLVFK�XQG�VDJW�HWZDV��EHU�GHQ�7\S��GLH�+HUNXQIW�XQG�GHQ�6WDWXV�GHU�'DWHQ�DXV�
ZlKUHQG�GHU�'DWHQEHUHLFK�VHQVRUVSH]LILVFK�LVW��'LH�,GHH�GDKLQWHU�LVW��GDVV�MHGHU�.OLHQW��GLHV
NDQQ�DXFK�HLQ�ZHLWHUHU�(UNHQQHU�VHLQ��GHQ�.RSI�DXVZHUWHQ�NDQQ��XP�IHVW]XVWHOOHQ��RE�GLH�LP
'DWHQEHUHLFK�HQWKDOWHQHQ�'DWHQ�I�U�LKQ�UHOHYDQW�VLQG��XP�VLH�HQWVSUHFKHQG�]X�YHUDUEHLWHQ�
,P�3ULQ]LS�NDQQ�MHGHU�(UNHQQHU�'DWHQ��XQG�0RGHOO�JHWULHEHQ�DUEHLWHQ��:HQQ�GHU�(UNHQQHU�PLW
HLQHP�6DW]�YRQ�0RGHOOHQ�DNWLYLHUW�ZLUG��ZLUG�HU�YHUVXFKHQ��GLHVH�PLW�H[WUDKLHUWHQ�2EMHNWHQ
DE]XJOHLFKHQ��EHNRPPW�HU�MHGRFK�NHLQH�0RGHOOH��ZLUG�HU�HLQIDFK�QXU�2EMHNWH�H[WUDKLHUHQ�XQG
+\SRWKHVHQ�I�U�GLH�2EMHNWH�OLHIHUQ��I�U�GHUHQ�(UNHQQXQJ�HU�SURJUDPPLHUW�ZXUGH��$XVVHUGHP
NDQQ� MHGHU�(UNHQQHU�VRZRKO�HLQ�6HUYHU�� DOV�DXFK�HLQ�.OLHQW� VHLQ�� VR�GDVV�HU� VLFK�EHL� HLQHP
DQGHUHQ� (UNHQQHU� DQPHOGHQ� NDQQ�� XP� 6HQVRU�� RGHU� 2EMHNWGDWHQ� ]X� EHNRPPHQ�� 'LHVH
$QPHOGXQJ�ZLUG�YRP�6\VWHP�DXWRPDWLVFK�PLWWHOV�HLQHU�HLQIDFKHQ�.RQILJXUDWLRQVGDWHL��LQ�GHU
YHUPHUNW� LVW�� ZHOFKH� (UNHQQHU� ZHOFKH� $UW� YRQ� 2EMHNWHQ� HUNHQQHQ� N|QQHQ�� YRUJHQRPPHQ�



'DGXUFK�PHOGHW�VLFK�HLQ�.OLHQW� I�U�HLQH�EHVWLPPWH�$UW� YRQ�2EMHNW� �EHL�DOOHQ�(UNHQQHUQ��GLH
GLHVHV� 2EMHNW� OLHIHUQ� N|QQHQ�� DQ�� XQG� QLFKW� EHL� EHVWLPPWHQ�� LKP� QDPHQWOLFK� EHNDQQWHQ
(UNHQQHUQ�� 'LHV� KDW� GHQ� 9RUWHLO�� GDVV� GDV� +LQ]XI�JHQ� RGHU� (QWIHUQHQ� YRQ� 3UR]HVVHQ� LP
6\VWHP� I�U� GLH� .OLHQWHQ� Y|OOLJ� WUDQVSDUHQW� LVW�� XQG� DX�HUGHP� HUOHLFKWHUW� HV� GLH
,PSOHPHQWLHUXQJ�UHGXQGDQWHU�3UR]HVVH��XQG�HUK|KW�VRPLW�GLH�)HKOHUWROHUDQ]�

'HU�YHUHLQIDFKWH�$OJRULWKPXV�HLQHV�(UNHQQHUV�VLHKW�ZLH�IROJW�DXV�

:DUWHQ�DXI�$NWLYLHUXQJ
$QPHOGXQJ�$NWLYLHUXQJ�UHOHYDQWHU�6XE�(UNHQQHU
VRODQJH�DNWLYLHUW

ZDUWH�DXI�(LQJDQJVGDWHQ
H[WUDKLHUH�XQG�VFKLFNH�2EMHNWH�DQ�.OLHQWHQ

$EPHOGXQJ�'HDNWLYLHUXQJ�GHU�6XE�(UNHQQHU

$XV�GLHVHP�VLPSOHQ�$OJRULWKPXV�NDQQ�PDQ�HUVHKHQ��GDVV�VLFK�GLH�$NWLYLHUXQJ�GHU�(UNHQQHU
LP�6\VWHP�EDXPDUWLJ�DXVEUHLWHW��ZREHL�GLH�6HQVRU�6HUYHU�GLH�lX�HUVWHQ�bVWH�XQG�GLH�.OLHQWHQ
GLH�:XU]HO�GHV�$NWLYLHUXQJVEDXPV�GDUVWHOOHQ��$XI�GLHVH�:HLVH�ZLUG�GLH�(QWVFKHLGXQJ��ZHOFKH
(UNHQQHU� ZDQQ� ]X� DNWLYLHUHQ� VLQG�� G�K�� GLH� 6WUXNWXU� GHV� 6\VWHPV�� LPSOL]LW� GXUFK� GHQ
DXV]XI�KUHQGHQ�7DVN�7��XQG�GLH�$UW�GHU�]XU�9HUI�JXQJ�VWHKHQGHQ��XQG�GHVKDOE�]X�VXFKHQGHQ
0RGHOOH�0��EHVWLPPW�

1DFKGHP� GLH� 6\VWHPDUFKLWHNWXU� EHVFKULHEHQ� ZXUGH�� PLW� GHU� GLH� JHOHUQWH� :HOWPRGHOO�
LQIRUPDWLRQ�YHUDUEHLWHW�ZLUG��IROJW�LP�QlFKVWHQ�$EVFKQLWW�HLQH�%HVFKUHLEXQJ�GHV�%HOHKUXQJV�
YRUJDQJHV�VHOEVW�

�� ,QWHUDNWLYHV�%HOHKUHQ

*UXQGODJH�GHV�.RQ]HSWV��GHP�5RERWHU�GXUFK�%HOHKUXQJ�:HOWPRGHOOLQIRUPDWLRQ�]X�YHUPLWWHOQ�
LVW��GDVV�GLHV�LQWHUDNWLY��PLW�GHU�LQ�$EVFKQLWW���JHJHEHQHQ�%HJU�QGXQJ��PLW�GHU�0DVFKLQH�DP
(LQVDW]RUW�VWDWWILQGHQ�VROO��/HW]WHUHV�KDW�GHQ�9RUWHLO��GDVV�GHU�%HQXW]HU�VRIRUW�5�FNPHOGXQJ
GDU�EHU� HUKlOW�� RE� GDV� 6\VWHP� DXVI�KUHQ� NDQQ�� ZDV� HU� YRQ� LKP� HUZDUWHW�� $XVVHUGHP� LVW
VLFKHUJHVWHOOW��GDVV�GLH�%HVFKUHLEXQJ�GHU�8PZHOW�JHQDX�]XP�6\VWHP�SDVVW��GDV�KHL�W��GDVV
]�%�� MHGH� /DQGPDUNH�� GLH� LQV� :HOWPRGHOO� HLQJHWUDJHQ� ZLUG�� VSlWHU� YRQ� PLQGHVWHQV� HLQHP
(UNHQQHU�HUNDQQW�ZHUGHQ�NDQQ��QlPOLFK�ZHQLJVWHQV�YRQ�GHP���EHU�GHQ�VLH�EHLP�(UOHUQHQ�LQV
:HOWPRGHOO�NDP�

���� 'DV�:HOWPRGHOO

,Q�$EVFKQLWW���ZXUGH�EHVFKULHEHQ��GDVV�HLQ�DQQRWLHUWHU�WRSRORJLVFKHU�*UDSK�HLQH�EUDXFKEDUH
0RGHOO�5HSUlVHQWDWLRQ� GDUVWHOOW�� GD� HU� GLH� )RUGHUXQJ� QDFK� /DQJ]HLWJ�OWLJNHLW� HUI�OOW�� XQG
DXVVHUGHP�GLH�3ODQXQJ�XQG�$XVI�KUXQJ�YRQ�0LVVLRQHQ�XQWHUVW�W]W��,P�IROJHQGHQ�ZHUGHQ�GLH
YRQ�XQV�JHZlKOWHQ�.RPSRQHQWHQ�XQVHUHV�WRSRORJLVFKHQ�*UDSKHQ�HUOlXWHUW�

.QRWHQ

'LH� .QRWHQ� EHVFKUHLEHQ� 2UWH� LQ� GHU� 8PJHEXQJ�� 'D� GLH� .QRWHQ� VRZRKO� I�U� GLH
0LVVLRQVSODQXQJ� DOV� DXFK� I�U� GLH� 1DYLJDWLRQ� EHQXW]W� ZHUGHQ�� N|QQHQ� GLHVH� 2UWH� 5lXPH�
3RVLWLRQHQ�YRQ�2EMHNWHQ�VRZLH�I�U�GLH�1DYLJDWLRQ�ZLFKWLJH�3XQNWH�ZLH�7�UHQ�RGHU�.UHX]XQJHQ
YRQ� *lQJHQ� VHLQ�� 'LH� .QRWHQ� WUDJHQ� DOV� %HVFKUHLEXQJ� HLQH� �'�3RVLWLRQ� VRZLH� HLQH
.RYDULDQ]PDWUL[��XP�GLH�8QVLFKHUKHLW�LKUHU�3RVLWLRQ�DXV]XGU�FNHQ�



.DQWHQ

.DQWHQ� VWHOOHQ� EHIDKUEDUH� 9HUELQGXQJHQ� ]ZLVFKHQ� .QRWHQ� GDU�� G�K�� H[LVWLHUW� HLQH� .DQWH
]ZLVFKHQ� ]ZHL� .QRWHQ�� NDQQ� LQ� GHU� 0LVVLRQVSODQXQJ� GDYRQ� DXVJHJDQJHQ� ZHUGHQ�� GDVV� GHU
5RERWHU�YRQ�HLQHP�]XP�DQGHUHQ�.QRWHQ�JHODQJHQ�NDQQ�
)HDWXUHV

:LU� GHILQLHUHQ� )HDWXUHV� DOV� (LJHQVFKDIWHQ� GHU� 8PJHEXQJ�� GLH� I�U� GLH� 1DYLJDWLRQ� JHQXW]W
ZHUGHQ�N|QQHQ��GD�VLH�RQ�WKH�IO\��DOVR� LP�9RUEHLIDKUHQ��YRQ�GHQ�HQWVSUHFKHQGHQ�(UNHQQHUQ
HUNDQQW� ZHUGHQ� N|QQHQ�� 'DV� VLQG� ]�%�� 7�UHQ� XQG� :lQGH�� )HDWXUHV� VLQG�� JHQDX� ZLH� GHQ
.QRWHQ��3RVLWLRQ�XQG�3RVLWLRQVXQVLFKHUKHLW�]XJHRUGQHW�
�'�2EMHNWH

+LHUEHL�KDQGHOW�HV�VLFK�XP�2EMHNWH��EHL�GHQHQ�GLH�GUHLGLPHQVLRQDOH�*HVWDOW�ZHVHQWOLFK�LVW��,Q
XQVHUHP�6\VWHP�VLQG�GDV�2EMHNWH�DQ�GLH�DQJHGRFNW�� RGHU�GLH�JHJULIIHQ�ZHUGHQ�VROOHQ���'�
2EMHNWH� XQWHUVFKHLGHQ� VLFK� YRQ� )HDWXUHV� GDGXUFK�� GDVV� VLH� LQ� HLQHP� GHGL]LHUWHQ
(UNHQQXQJVYRUJDQJ� HUNDQQW� ZHUGHQ� P�VVHQ�� GD� GLH� $XIQDKPH� YRQ� �'�'DWHQ� PLW� GHQ
YHUZHQGHWHQ�6HQVRUHQ�QLFKW�RQ�WKH�IO\�P|JOLFK�LVW�
9HUELQGXQJHQ��/LQNV�

'LHVH� /LQNV� YHUELQGHQ� )HDWXUHV� XQG� �'�2EMHNWH� PLW� .QRWHQ�� 'DGXUFK� ZLUG� ]XP� HLQHQ� HLQH
6LFKWEDUNHLW�DXVJHGU�FNW���]XP�DQGHUHQ�ZLUG�HLQH�UlXPOLFKH�=XRUGQXQJ�KHUJHVWHOOW�
'LH� 0RGHOOLHUXQJ� GHU� 6LFKWEDUNHLW� GLHQW� GHP� HIIL]LHQWHQ� (LQVDW]� GHU� (UNHQQHU� I�U� GLH
/DQGPDUNHQHUNHQQXQJ�� 1XU� ZHQQ� GHU� 5RERWHU� VLFK� DXI� .DQWHQ� EHZHJW�� GLH� DQ� .QRWHQ
JUHQ]HQ��YRQ�GHQHQ�HLQ�)HDWXUH�VLFKWEDU�LVW��ZLUG�DXFK�GHU�HQWVSUHFKHQGH�(UNHQQHU�DNWLYLHUW�

(LQ�%HLVSLHO� I�U�HLQ�:HOWPRGHOO� LVW� LQ�$EELOGXQJ���JH]HLJW��'LH�.QRWHQ�VLQG�DOV�NOHLQH�.UHLVH�
GLH� .DQWHQ� DOV� /LQLHQ� ]ZLVFKHQ� GHQ� .QRWHQ� GDUJHVWHOOW�� )HDWXUHV� VLQG� ]�%�� 7�UHQ� �6FKZDU]H
%DONHQ��XQG�:lQGH��/LQLHQ����'�2EMHNWH�VLQG�DOV�/LQLHQXPULVVH�GDUJHVWHOOW��'LH�/LQNV�VLQG�LQ
GLHVHU�'DUVWHOOXQJ�QLFKW�HLQJH]HLFKQHW�

���� %HOHKUXQJ��EHU�GLH�0RGHOOLHUXQJV�.RPSHWHQ]

$XIJDEH� GHU� 02'�.RPSHWHQ]� LVW�� GHP� %HQXW]HU� GDV� HLQIDFKH� %HOHKUHQ� GHV� 5RERWHUV� ]X
HUP|JOLFKHQ��XP� LKP�GLH�REHQ�EHVFKULHEHQHQ�:HOWPRGHOOH�EHL]XEULQJHQ��'LH�*UXQGODJH�GHU
:HOWEHVFKUHLEXQJ��GHU�WRSRORJLVFKH�*UDSK��ZLUG�GHP�5RERWHU�GXUFK�HLQIDFKHV�+HUXPI�KUHQ
LQ�GHU�8PJHEXQJ�EHLJHEUDFKW��'D]X�ZHUGHQ�GHP�5RERWHU� LQ�HLQHP�(YLGHQ]JLWWHU� �$EELOGXQJ
���� GDV� GLH� ORNDOH� 8PJHEXQJ� GHV� 5RERWHUV� LQ� HLQHU� 'UDXIVLFKW� ]HLJW� XQG� DXV� 'DWHQ� VHLQHU
/DVHUVFDQQHU� JHZRQQHQ� ZLUG�� =LHOSXQNWH� YRUJHJHEHQ�� GLH� HU� GDQQ� DXWRQRP� DQVWHXHUW�� 'HU
9RUWHLO� GLHVHU� =LHOSXQNWYRUJDEH� JHJHQ�EHU� HLQHU� +DQGVWHXHUXQJ� GHU� 0DVFKLQH� �]�%�� PLWWHOV
-R\VWLFN��EHVWHKW�GDULQ��GDVV�GDV�$QVWHXHUQ�GHU�=LHOSXQNWH�PLW�GHQ�JOHLFKHQ�9HUIDKUHQ�HUIROJW�
GLH� VSlWHU� LQ� GHU� 0LVVLRQVDXVI�KUXQJ� EHQXW]W� ZHUGHQ�� 7DWVlFKOLFK� ZLUG� GLH� =LHOYRUJDEH� LQ
.RPPDQGRV�DQ�GLH�1$9�.RPSHWHQ]�XPJHVHW]W��GLH�NHLQH�,QIRUPDWLRQ�GDU�EHU�KDW��RE�JHUDGH
HLQH� %HOHKUXQJ� VWDWWILQGHW� RGHU� HLQH� 0LVVLRQ� DXVJHI�KUW� ZLUG�� $XI� GLHVH� :HLVH� LVW
VLFKHUJHVWHOOW�� GDVV� GHU� 5RERWHU� GHQ� JHOHUQWHQ� *UDSKHQ� VSlWHU� DXFK� I�U� GLH� DXWRQRPH
1DYLJDWLRQ�EHQXW]HQ�NDQQ��'LH�YRUJHJHEHQHQ�3XQNWH�ZHUGHQ�DXWRPDWLVFK�DOV�.QRWHQ�LQ�GHQ
*UDSKHQ�HLQJHWUDJHQ�XQG�GXUFK�.DQWHQ�YHUEXQGHQ��QDFKGHP�GHU�5RERWHU�VLH�HUUHLFKW�KDW��8P
GLH� GDEHL� DXIWUHWHQGHQ� 3RVLWLRQVIHKOHU�� GLH� LQVEHVRQGHUH� EHL� JHVFKORVVHQHQ� :HJHQ� ]X
,QNRQVLVWHQ]HQ� I�KUHQ� N|QQHQ�� ]X� HOLPLQLHUHQ�� EHQXW]HQ� ZLU� HLQH� NRQWLQXLHUOLFKH
5HORNDOLVLHUXQJ�PLWWHOV�/DVHUVFDQGDWHQ��VRZLH�HLQ�2SWLPLHUXQJVYHUIDKUHQ�>/X�	�0LOLRV�����@�
GDV� XQWHU� %HU�FNVLFKWLJXQJ� GHU� ]ZLVFKHQ� GHQ� :HOWPRGHOONQRWHQ� HQWVWDQGHQHQ� UHODWLYHQ
3RVLWLRQVXQVLFKHUKHLWHQ�GHQ�)HKOHU��GHU�ZlKUHQG�GHV�7HDFKHQV�HLQHV�JHVFKORVVHQHQ�:HJHV
DXIWULWW��DXI�GLH�.QRWHQSRVLWLRQHQ�YHUWHLOW��XQG�GDGXUFK�GHQ�HQWVWDQGHQHQ�*UDSKHQ�HQW]HUUW�
'DV�6FKOLH�HQ�GHV�*UDSKHQ�NDQQ�PDQXHOO�RGHU��XQWHU�J�QVWLJHQ�%HGLQJXQJHQ��NOHLQHU�2IIVHW��
DXWRPDWLVFK�GXUFK�:LHGHUHUNHQQXQJ�GHU�JHOHUQWHQ�)HDWXUHV�HUIROJHQ�



$EELOGXQJ����(YLGHQ]�*LWWHU��GDV�]XU�=LHOSXQNWYRUJDEH�EHQXW]W�ZLUG��:HL��]HLJW�+LQGHUQLVVH
DQ��VFKZDU]�EHGHXWHW�)UHLUDXP��JUDX�VLQG�%HUHLFKH��GLH�PLW�GHQ�6HQVRUHQ��QRFK��QLFKW�HUIDVVW
ZXUGHQ�

'LH�)HDWXUHV�ZHUGHQ�DXWRPDWLVFK�JHOHUQW��ZlKUHQG�GHU�5RERWHU�KHUXPJHI�KUW�ZLUG��'LHV�ZLUG
YRQ� GHU� 02'�.RPSHWHQ]� GDGXUFK� HUUHLFKW�� GDVV� DOOH� (UNHQQHU� I�U� )HDWXUHV� RKQH
0RGHOOYRUJDEH�JHVWDUWHW�ZHUGHQ��'LH�YRQ�LKQHQ�JHOLHIHUWHQ�)HDWXUHV�ZHUGHQ�GDQQ��QDFKGHP
VLH�PLQGHVWHQV�Q�PDO�JHVHKHQ�ZXUGHQ��GXUFK�GHQ�02'�&RQWUROOHU� LQV�:HOWPRGHOO� LQWHJULHUW�
=XU� =HLW� ODVVHQ� ZLU� GHQ� %HQXW]HU� GLH� HUNDQQWHQ� 7�UHQ� LQWHUDNWLY� LP� 'LVSOD\� EHVWlWLJHQ�� GD
DXFK� )HKO�(UNHQQXQJHQ� YRQ� 7�U�DUWLJHQ� 6WUXNWXUHQ� ZLH� ]�%�� )HQVWHUQ� DXIWUHWHQ� N|QQHQ�� 'LH
/LQNV� ]X� )HDWXUHV� ZHUGHQ� DXWRPDWLVFK� YRP� 02'�&RQWUROOHU� HU]HXJW�� GHU� SURWRNROOLHUW�
]ZLVFKHQ�ZHOFKHQ�.QRWHQ�GLH�)HDWXUHV�YRQ�GHQ�(UNHQQHUQ�JHVHKHQ�ZXUGHQ�
�'�2EMHNWH� ZHUGHQ� HEHQIDOOV� LQWHUDNWLY� YRP� %HQXW]HU� JH]HLJW� XQG� EHQDQQW�� 2EMHNWH�� GHUHQ
%HVFKUHLEXQJHQ� GHP� 6\VWHP� EHUHLWV� EHNDQQW� VLQG�� ZHUGHQ� GHP� 5RERWHU� HLQIDFK� GXUFK
$QNOLFNHQ� LP�(YLGHQ]JLWWHU�JH]HLJW��XQG�GDQQ�GXUFK�GLH�HQWVSUHFKHQGHQ�(UNHQQHU�YHULIL]LHUW�
'DQDFK�ZLUG�LKUH�3RVLWLRQ�PLW�GHU�HQWVSUHFKHQGHQ�%HVFKUHLEXQJ�LP�:HOWPRGHOO�HLQJHWUDJHQ�
)�U� 2EMHNWH�� GLH� GHP� 6\VWHP� QRFK� XQEHNDQQW� VLQG�� NDQQ� HLQH� %HVFKUHLEXQJ� HEHQIDOOV
LQWHUDNWLY� HU]HXJW� ZHUGHQ�� -H� QDFK� (LJHQVFKDIWHQ� GHV� 2EMHNWV� NRPPHQ� GD]X� YHUVFKLHGHQH
9HUIDKUHQ� ]XP� (LQVDW]�� %HLVSLHOVZHLVH� ZLUG� I�U� GXUFK� .RPELQDWLRQHQ� SODQDUHU� )OlFKHQ
EHVFKUHLEEDUH� 2EMHNWH� �9LHOIOlFKH�� ]XQlFKVW� HLQ� �'�%LOG� GHU� 6]HQH�� LQ� GHU� VLFK� GDV
XQEHNDQQWH� 2EMHNW� EHILQGHW�� DXIJHQRPPHQ�� XQG� LQ� SODQDUH� )OlFKHQ� VHJPHQWLHUW� >-LDQJ� 	
%XQNH� ����@�� 'DV� VHJPHQWLHUWH� %LOG� ZLUG� GHP� %HQXW]HU� LQ� HLQHU� 7HDFKER[� SUlVHQWLHUW� �V�
$EELOGXQJ�����+LHU� NDQQ�GHU�%HQXW]HU�GXUFK�$QNOLFNHQ�GLH� ]XP� 2EMHNW� JHK|UHQGHQ� )OlFKHQ
PDUNLHUHQ�� GLH� )OlFKHQNRPELQDWLRQ� EHQHQQHQ� XQG� P|JOLFKH� 'RFNLQJ�3RVLWLRQHQ� RGHU
*UHLISXQNWH� GHILQLHUHQ�� 'DV� (UJHEQLV� ZLUG� GDQQ� LP� :HOWPRGHOO� DOV� 2EMHNW�3URWRW\S
DEJHVSHLFKHUW��XQG�NDQQ�EHL�%HGDUI� UHIHUHQ]LHUW�ZHUGHQ��ZHQQ�DQ�DQGHUHU�6WHOOH�HLQ�2EMHNW
YRQ�GLHVHP�7\S�DXIWULWW�



$EELOGXQJ����,Q�SODQDUH�)OlFKHQ�VHJPHQWLHUWHV�(QWIHUQXQJVELOG

'LH� KLHU� EHVFKULHEHQHQ� LQWHUDNWLYHQ� %HOHKUXQJVPHWKRGHQ� KDEHQ� VLFK� I�U� GDV� VFKQHOOH� XQG
]XYHUOlVVLJH� (U]HXJHQ� YRQ� :HOWPRGHOOHQ� DOV� JHHLJQHW� HUZLHVHQ�� (LQ� %HLVSLHO� I�U� HLQ� VR
HU]HXJWHV�0RGHOO�ZLUG�LP�QlFKVWHQ�$EVFKQLWW�EHVFKULHEHQ�

�� (UJHEQLVVH�PLW�GHP�5RERWHU�Å&OHYHU´

,Q�GLHVHP�$EVFKQLWW�ZHUGHQ�ZLU�HLQ�%HLVSLHO�I�U�HLQ�GHP�5RERWHU�Å&OHYHU´��V�
$EELOGXQJ����GXUFK�+HUXPI�KUHQ� LQ�HLQHU�ELVKHU�XQEHNDQQWHQ�%�URXPJHEXQJ�EHLJHEUDFKWHV
:HOWPRGHOO�]HLJHQ�

$EELOGXQJ����'LH�([SHULPHQWDOSODWWIRUP�Å&OHYHU´��'HU�5RERWHU�EHVWHKW�DXV�HLQHU�PRELOHQ
3ODWWIRUP��HLQHP�$UP�PLW���)UHLKHLWVJUDGHQ����3HQWLXP�3&����6LFN�/DVHUVFDQQHUQ���
)DUENDPHUDV�XQG�)XQN�(WKHUQHW�$QELQGXQJ�



=XU�(UVWHOOXQJ�GLHVHV�0RGHOOV�ZXUGH�GHU�5RERWHU�YRQ�HLQHP�6WDUWSXQNW� LQ�XQVHUHP�/DERU� LQ
GHQ�)OXU��GHU�HLQ�5HFKWHFN�ELOGHW��JHIDKUHQ��,P�/DERU�ZXUGHQ�GHP�5RERWHU�]ZHL��'�2EMHNWH
JH]HLJW��:lKUHQG�GHV�/HUQHQV�KDW�GHU�5RERWHU�DXVVHUGHP�DXWRQRP�/LQLHQ�XQG�7�UHQ� LQ�GHU
8PJHEXQJ� HUNDQQW� XQG� LQ� GDV� :HOWPRGHOO� HLQJHWUDJHQ�� 'LH� =HLW� I�U� GLH� $XIQDKPH� GHV
:HOWPRGHOOV�EHWUXJ�MHZHLOV�HWZD���0LQXWHQ�I�U�GLH�)DKUW��EHU�GHQ�.RUULGRU�XQG�GDV�=HLJHQ�GHU
�'�2EMHNWH� �7LVFK� XQG� .DIIHHPDVFKLQH��� ZREHL� GHU� 5RERWHU� GLH� HQWVSUHFKHQGHQ� 0RGHOOH
EHUHLWV�YRUKHU�NDQQWH��XQG�QXU�GHUHQ�3RVLWLRQHQ�HUPLWWHOQ�PXVVWH��'LH�:HJOlQJH�GHV�0RGHOOV
EHWUlJW� HWZD� ��� 0HWHU�� 'LH� (UIDKUXQJ� ]HLJW�� GDVV� PLW� DXI� GLHVH� :HLVH� JHZRQQHQHQ
:HOWPRGHOOHQ�LQ�GHU�5HJHO�VRIRUW�JHDUEHLWHW�ZHUGHQ�NDQQ��GD�GLH�PRGHOOLHUWHQ�9HUELQGXQJHQ
XQG�.QRWHQ�EHUHLWV�LP�/HUQSUR]HVV�I�U�GLH�1DYLJDWLRQ�GHV�5RERWHUV�EHQXW]W�ZHUGHQ�

$EELOGXQJ� ��� 'XUFK� +HUXPI�KUHQ� GHV� 5RERWHUV� HU]HXJWHV� :HOWPRGHOO� HLQHU� LKP� ELVKHU
XQEHNDQQWHQ�%�URXPJHEXQJ��'LH�5DVWHUJU|�H�EHWUlJW��P�

�� 'LVNXVVLRQ�XQG�=XVDPPHQIDVVXQJ

,Q�GLHVHP�$UWLNHO�KDEHQ�ZLU�GLH�EHL�GHU�'DLPOHU&KU\VOHU�)RUVFKXQJ�LP�5DKPHQ�GHV�3URMHNWHV
Å$GYDQFHG� 6HUYLFLQJ� 5RERW´� HQWZLFNHOWHQ� LQWHUDNWLYHQ� 9HUIDKUHQ� ]XU� *HZLQQXQJ� YRQ
:HOWPRGHOOLQIRUPDWLRQ�I�U�PRELOH�5RERWHU�EHVFKULHEHQ��(LQ�ZLFKWLJHV�.ULWHULXP�EHLP�'HVLJQ
YRQ�6HUYLFH�5RERWHUQ�LVW��GDVV�GLHVH�H[WUHP�IOH[LEHO�VHLQ�P�VVHQ��XP�NRPPHU]LHOO�DWWUDNWLY�]X
VHLQ��XQG�JOHLFK]HLWLJ�VHKU�VSH]LDOLVLHUW��XP�DXVUHLFKHQG�VLFKHU�XQG�UREXVW�DUEHLWHQ�]X�N|QQHQ�
:LU�KDEHQ�EHKDXSWHW��GDVV�HLQ�ZHVHQWOLFKHU�6FKULWW�DXI�GHP�:HJ�]X�GLHVHP�=LHO�GDULQ� OLHJW�
GHP� 5RERWHU� ]X� HUP|JOLFKHQ�� GLH� 5HSUlVHQWDWLRQHQ� ]X� OHUQHQ�� GLH� I�U� GLH� (UI�OOXQJ� VHLQHU
$XIJDEHQ� Q|WLJ� VLQG�� 'LH� 7DWVDFKH�� GDVV� QXU� GLH� $UW� GHU� 5HSUlVHQWDWLRQ�� QLFKW� DEHU� GLH
NRQNUHWH�8PJHEXQJ�XQG�LKU�0RGHOO�D�SULRUL�EHNDQQW�VLQG��VWHOOW�PHKUHUH�$QIRUGHUXQJHQ�DQ�GLH
6\VWHPDUFKLWHNWXU� LQ� +LQEOLFN� DXI� GLH� )OH[LELOLWlW� EH]�JOLFK� GHU� 0RGHOOLQIRUPDWLRQ� XQG� GHU
JHJHEHQHQ� 8PJHEXQJ�� 'DV� HUVWH� 3UREOHP� ZXUGH� GXUFK� GLH� (LQI�KUXQJ� GHV� .RQ]HSWV� GHV
NRQWH[WDGDSWLYHQ� %HWULHEV�� GDV� OHW]WHUH� GXUFK� GLH� 9HUZHQGXQJ� HLQHV� KRFK� VWDQGDUGLVLHUWHQ�
PRGXODUHQ��FOLHQW�VHUYHU�EDVLHUWHQ�'HVLJQV�JHO|VW�
1DFK� GHU� (UOlXWHUXQJ� GHU� 6\WHPDUFKLWHNWXU� KDEHQ� ZLU� 0HWKRGHQ� ]XP� 9HUPLWWHOQ� GHV
0RGHOOZLVVHQV� DQ� GLH� 0DVFKLQH� JH]HLJW�� 'LH� *UXQGLGHH� LVW�� GDVV� GHU� %HQXW]HU� GHQ� 5RERWHU
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