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�� (LQOHLWXQJ

'HU� %HUHLFK� GHU� HOHNWULVFKHQ� (QHUJLHYHUVRUJXQJ� LVW� KHXWH� VRZRKO� YRQ� JUXQGOHJHQGHQ�ZLUW�

VFKDIWOLFKHQ�XQG�SROLWLVFKHQ�9HUlQGHUXQJHQ� DOV� DXFK� YRQ� WHFKQLVFKHQ� )RUWVFKULWWHQ� JHNHQQ�

]HLFKQHW�� (LQHUVHLWV� VFKUHLWHW� GHU� 3UR]HVV� GHU� /LEHUDOLVLHUXQJ� GHU� 0lUNWH� I�U� HOHNWULVFKH

(QHUJLH� LQ�YLHOHQ�/lQGHUQ�VWHWLJ�YRUDQ�XQG� LVW� WHLOZHLVH�EHUHLWV� DEJHVFKORVVHQ��$QGHUHUVHLWV

ZHUGHQ� QHXDUWLJH�� PLW� OHLVWXQJVHOHNWURQLVFKHQ� .RPSRQHQWHQ� DXVJHVWDWWHWH� %HWULHEVPLWWHO

HQWZLFNHOW� XQG� HUSUREW�� GLH� HLQH� HUZHLWHUWH� 6WHXHUEDUNHLW� HOHNWULVFKHU� (QHUJLH�EHUWUDJXQJV�

V\VWHPH� �(h6�� ELHWHQ�� 'DGXUFK� HU|IIQHQ� VLFK� GHQ� 1HW]EHWUHLEHUQ� QHXH� 0|JOLFKNHLWHQ� GHU

%HWULHEVI�KUXQJ��GHQQ�GLH�HUZHLWHUWH�6WHXHUEDUNHLW�NDQQ�JHQXW]W�ZHUGHQ��XP�GHQ�YHUlQGHUWHQ

WHFKQLVFKHQ�$QIRUGHUXQJHQ�DQ�HLQ�OLEHUDOLVLHUWHV�(QHUJLHYHUVRUJXQJVV\VWHP�EHVVHU�5HFKQXQJ

]X� WUDJHQ� >�@�� 'LH� .RPSOH[LWlW� GHU� %HWULHEVI�KUXQJ� QLPPW� GDGXUFK� MHGRFK� ]X�� 6LH� NDQQ

EHZlOWLJW�ZHUGHQ�� LQGHP�GLH� UDVDQWHQ�(QWZLFNOXQJHQ�DXI�GHP�*HELHW�GHU� ,QIRUPDWLRQV��XQG

.RPPXQLNDWLRQVWHFKQLN� ]X� HLQHU� 6WHLJHUXQJ� GHU� /HLVWXQJVIlKLJNHLW� GHU� 6HNXQGlUWHFKQLN

JHQXW]W�ZHUGHQ�

���� 0RWLYDWLRQ�GHV�(LQVDW]HV�YRQ�)$&76�*HUlWHQ

'LH�5HDOLVLHUXQJ�HLQHV�OLEHUDOLVLHUWHQ�0DUNWHV�I�U�HOHNWULVFKH�(QHUJLH�EDVLHUW�LP�:HVHQWOLFKHQ

DXI� GHU� (QWIOHFKWXQJ� GHU� %HUHLFKH� (U]HXJXQJ�� 7UDQVSRUW� XQG� 9HUWHLOXQJ�� GHP� GLVNULPLQLH�

UXQJVIUHLHQ�1HW]]XJDQJ�I�U�'ULWWH�XQG�GHU�%HKDQGOXQJ�GHU�YRUKDQGHQHQ�(QHUJLHYHUVRUJXQJV�

QHW]H�DOV�QDW�UOLFKH�*HELHWVPRQRSROH� >�@��'DEHL�P�VVHQ�DXV�GHU�6LFKW�GHU�9HUEUDXFKHU�XQG

GHU�(U]HXJHU�GLH�$VSHNWH�9HUVRUJXQJVVLFKHUKHLW��9HUVRUJXQJVTXDOLWlW��8PZHOWYHUWUlJOLFKNHLW

XQG�:LUWVFKDIWOLFKNHLW�JHZlKUOHLVWHW� VHLQ��'LH�1HW]EHWUHLEHU�DJLHUHQ�DOV�QDW�UOLFKH�0RQRSR�

OLVWHQ� XQG� VLQG� X�� D�� XQDEKlQJLJ� YRQ� GHQ� (U]HXJXQJVJHVHOOVFKDIWHQ�� 6LH� P�VVHQ� LKUH� (h6

DOOHQ�(U]HXJHUQ� XQG�9HUEUDXFKHUQ� YRQ� HOHNWULVFKHU� (QHUJLH� LQ� JOHLFKHP�0D�H� GLVNULPLQLH�

UXQJVIUHL� XQG� NRVWHQGHFNHQG� ]XJlQJOLFK� PDFKHQ�� 6RPLW� P�VVHQ� DXFK� 7UDQVLWH� ]XJHODVVHQ

ZHUGHQ�� 'LHV� NDQQ� GD]X� I�KUHQ�� GDVV� $QIRUGHUXQJHQ� DQ� GLH� (h6� EH]�JOLFK� GHU� hEHUWUD�

JXQJVOHLVWXQJHQ�XQG� �ZHJH� I�U� HOHNWULVFKH�(QHUJLH� JHVWHOOW�ZHUGHQ��GLH�QLFKW� HUI�OOEDU� VLQG�

'HU�*UXQG�GDI�U� LVW��GDVV�GHU�KHXWLJH�$XVEDX]XVWDQG�HLQHV�1HW]HV�]XPHLVW�GHQ�$QIRUGHUXQ�

JHQ�HLQHV�YHUWLNDO�LQWHJULHUWHQ�(QHUJLHYHUVRUJXQJVXQWHUQHKPHQV�YRU�(LQI�KUXQJ�GHU�QRWZHQ�

GLJHQ�8PVWUXNWXULHUXQJHQ�LP�=XJH�GHU�/LEHUDOLVLHUXQJ�HQWVSULFKW��%HLVSLHOVZHLVH�N|QQHQ� LQ

EHVWLPPWHQ� )lOOHQ� (QHUJLHOLHIHUYHUWUlJH� DXIJUXQG� YRQ� 1HW]HQJSlVVHQ� QLFKW� DXVJHI�KUW

ZHUGHQ�>�@��(LQH�G\QDPLVFKH�1HW]HQWZLFNOXQJ�XQWHU�ZHWWEHZHUEVRULHQWLHUWHQ�%HGLQJXQJHQ�LVW

PLW� HLQHP� LQ� >�@� HLQJHI�KUWHQ�9HUIDKUHQ�P|JOLFK��'HU� =HLWEHUHLFK� YRQ�$XVEDXPD�QDKPHQ

XPIDVVW�MHGRFK�PHKUHUH�-DKUH��'DU�EHU�KLQDXV�VLQG�VLH�DXIJUXQG�SROLWLVFKHU�XQG�|NRORJLVFKHU

5HVWULNWLRQHQ�QLFKW�JHQHUHOO�GXUFKI�KUEDU��'LH�NXU]IULVWLJH�$QSDVVXQJ�HLQHV�1HW]HV��GLH�GHQ

RIWPDOV�NXU]HQ�=HLWKRUL]RQWHQ�YRQ�(QHUJLHOLHIHUYHUWUlJHQ�JHUHFKW�ZLUG�� LVW�GDPLW� LQ� VROFKHQ

)lOOHQ�QLFKW�P|JOLFK�
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'DV�=LHO�LVW�MHGRFK�LQVJHVDPW�GLH�6FKDIIXQJ�HLQHV�UREXVWHQ�(h6�PLW�GHILQLHUWHU�=XYHUOlVVLJ�

NHLW� XQWHU� XQVLFKHUHQ� =XNXQIWVV]HQDULHQ�� EHLVSLHOVZHLVH� EH]�JOLFK� *U|�H�� 6WDQGRUW�� (LQVDW]

XQG� 6WLOOVHW]XQJ� GHU� (U]HXJXQJ� RGHU� KLQVLFKWOLFK� NXU]IULVWLJHU�� HUKHEOLFKHU� bQGHUXQJHQ� LP

/DVWIOXVV� LQIROJH�YHUlQGHUWHU�YHUWUDJOLFKHU�%LQGXQJHQ� >�@��'D]X� LVW� HLQH�(UK|KXQJ�GHU�$XV�

QXW]XQJ�GHV�DNWXHOOHQ�6\VWHPV�XQG�GHVVHQ�)OH[LELOLWlW�DQ]XVWUHEHQ�

'HV�:HLWHUHQ�H[LVWLHUHQ�KHXWH�XQDEKlQJLJ�YRQ� MHJOLFKHQ�ZLUWVFKDIWOLFKHQ�5DKPHQEHGLQJXQ�

JHQ�LQ�YLHOHQ�(h6�%HHLQWUlFKWLJXQJHQ�WHFKQLVFKHU�1DWXU��GLH�HLQHU�EHGDUIVJHUHFKWHQ�1XW]XQJ

GHU�1HW]H�HQWJHJHQVWHKHQ��,P�6SH]LHOOHQ�VLQG�GLHV�QHEHQ�1HW]HQJSlVVHQ�DXFK�.UHLVIO�VVH�XQG

3UREOHPH� EH]�JOLFK� GHU� 6SDQQXQJVKDOWXQJ� XQG� GHU� �Q����6LFKHUKHLW� DOV� VWDWLRQlUH� .ULWHULHQ

>����@��,P�%HUHLFK�GHU�1HW]G\QDPLN�NDQQ�LQ�JUR�HQ�9HUEXQGV\VWHPHQ�HLQH�9HUVFKOHFKWHUXQJ

GHU�VWDWLVFKHQ�6WDELOLWlW��G��K��GHV�'lPSIXQJVYHUKDOWHQV��)ROJH�HLQHV�V\QFKURQHQ�=XVDPPHQ�

VFKOXVVHV�YRQ�7HLOV\VWHPHQ�VHLQ��'LHVHV�ZXUGH�DQKDQG�YRQ�6LPXODWLRQVVWXGLHQ�]XP�V\QFKUR�

QHQ�=XVDPPHQVFKOXVV�GHU�1HW]H�YRQ�5XPlQLHQ�XQG�%XOJDULHQ�PLW�GHP�8&7(�&(175(/�

1HW]�JH]HLJW�>�@��(LQ�VFKZDFKHV�'lPSIXQJVYHUKDOWHQ�VFKUlQNW�]XVlW]OLFK�GLH�PD[LPDO��EHU�

WUDJEDUH�/HLVWXQJ�HLQ��ZLH�]��%��LP�EUDVLOLDQLVFKHQ�1HW]��LQ�GHP�]ZHL�7HLOV\VWHPH�GXUFK�HLQH

/HLWXQJ�YRQ������NP�/lQJH�PLWHLQDQGHU�YHUEXQGHQ�VLQG�>�@��'HV�:HLWHUHQ�VLQG�LQ�9HUEXQG�

V\VWHPHQ� RIWPDOV� %HHLQWUlFKWLJXQJHQ� GHU� 6SDQQXQJVVWDELOLWlW� YRQ� JUR�HU� %HGHXWXQJ�� ZHQQ

EHLVSLHOVZHLVH�SUHLVJ�QVWLJH�(QHUJLH�YRQ�(U]HXJHUQ��GLH�QXU�VFKZDFK�DQ�GDV�]X�YHUVRUJHQGH

/DVW]HQWUXP�DQJHNRSSHOW�VLQG��LQ�GLHVHV�WUDQVSRUWLHUW�ZHUGHQ�VROO�>��@��=XVWlQGH��LQ�GHQHQ�GLH

WUDQVLHQWH�6WDELOLWlW�QLFKW�JHZlKUOHLVWHW�LVW��WUHWHQ�LQVEHVRQGHUH�LQ�1HW]HQ�PLW�HLQHP�JHULQJHQ

9HUPDVFKXQJVJUDG�E]Z��EHL�VFKZDFK�DQ�GDV�9HUEXQGV\VWHP�DQJHEXQGHQHQ�*HQHUDWRUHQ�DXI�

8P�GLH�YRUJHQDQQWHQ�3UREOHPH�EHL�GHU�hEHUWUDJXQJ�HOHNWULVFKHU�(QHUJLH�WHFKQLVFK�]X�EHZlO�

WLJHQ��LVW�LQ�GHQ�OHW]WHQ�-DKUHQ�HLQKHUJHKHQG�PLW�)RUVFKULWWHQ�DXI�GHP�*HELHW�GHU�/HLVWXQJV�

HOHNWURQLN�GDV�.RQ]HSW�GHU�Ä)OH[LEOH�$&�7UDQVPLVVLRQ�6\VWHPV³� �)$&76�� HQWZLFNHOW�ZRU�

GHQ�� 'DPLW� EH]HLFKQHW� PDQ� (h6�� LQ� GHQHQ� QHXDUWLJH�� PLW� OHLVWXQJVHOHNWURQLVFKHQ� .RPSR�

QHQWHQ�DXVJHVWDWWHWH�%HWULHEVPLWWHO��VR�JHQDQQWH�Ä)$&76�*HUlWH³��]XP�(LQVDW]�NRPPHQ��PLW

GHQHQ�GLH�6\VWHPH�VFKQHOO�DQ�YHUlQGHUWH�5DQGEHGLQJXQJHQ�DQSDVVXQJVIlKLJ�VLQG�>��@�

6LH� HUP|JOLFKHQ� NRQWLQXLHUOLFKH� (LQJULIIH� LQ� (h6� LQ� )RUP� YRQ� 6FKUlJUHJHOXQJ��4XHU�� XQG

/lQJVNRPSHQVDWLRQ��'LHVH�(LQJULIIH� ILQGHQ� LP�.XU]]HLWEHUHLFK� VWDWW�� VR� GDVV� GLH�*HUlWH� LP

*HJHQVDW]�]X�NRQYHQWLRQHOOHQ�.RPSHQVDWLRQVHLQULFKWXQJHQ�XQG�6FKUlJUHJOHUQ�]XU�VFKQHOOHQ

XQG�VWXIHQORVHQ�/HLVWXQJVIOXVVUHJHOXQJ��]XU�6SDQQXQJVUHJHOXQJ�VRZLH�]XU�6WDELOLWlWVYHUEHV�

VHUXQJ�JHQXW]W�ZHUGHQ�N|QQHQ�>��@��$XV�GLHVHQ�(LJHQVFKDIWHQ�UHVXOWLHUHQ�I�U�GHQ�1HW]EHWUHL�

EHU�EHL�JHHLJQHWHU�$XVZDKO�XQG�3ODW]LHUXQJ�GHU�)$&76�*HUlWH� IROJHQGH�$QZHQGXQJHQ�]XU

(UW�FKWLJXQJ�GHV�1HW]HV�

�� 9HUJU|�HUXQJ�GHU�hEHUWUDJXQJVIlKLJNHLW�EHVWHKHQGHU�6\VWHPH�>��@�

�� $EEDX�YRQ�1HW]HQJSlVVHQ�>��@�
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�� (LQVDW]� YRQ�)$&76�*HUlWHQ� DOV�$OWHUQDWLYH� ]X� NRQYHQWLRQHOOHQ�hEHUWUDJXQJVHOHPHQWHQ

>��@�

�� 0LQLPLHUXQJ�YRQ�1HW]YHUOXVWHQ�>��@�

�� 5HGX]LHUXQJ�GHU�(U]HXJXQJV��XQG�hEHUWUDJXQJVNRVWHQ�>��@�

�� (UK|KXQJ�GHU�$XVIDOOVLFKHUKHLW�>������@�

�� 9HUPHLGXQJ�YRQ�XQHUZ�QVFKWHQ�.UHLVIO�VVHQ�>�@�

�� $EVFKLUPXQJ� YRQ�1HW]EHUHLFKHQ� JHJHQ� XQHUZ�QVFKWH� 7UDQVLWH� GXUFK� GHQ� VR� JHQDQQWHQ

ÄHOHNWURQLVFKHQ�=DXQ³�>�@�

�� (LQKDOWXQJ�IHVWJHOHJWHU�hEHUJDEHOHLVWXQJHQ�XQG�hEHUWUDJXQJVZHJH�>�����@�

�� 9HUEHVVHUXQJ�GHV�6SDQQXQJVSURILOV�>��@�XQG�GHU�9HUVRUJXQJVTXDOLWlW�>��@�

�� 9HUEHVVHUXQJ�GHU�G\QDPLVFKHQ�(LJHQVFKDIWHQ��ZLH�WUDQVLHQWH�6WDELOLWlW��VWDWLVFKH�6WDELOLWlW

XQG�6SDQQXQJVVWDELOLWlW�>��������������@�

(LQH�HUVWH�5HDOLVLHUXQJ�GHV�XQLYHUVHOOVWHQ�)$&76�*HUlWHV��GHV�DOOJHPHLQHQ�/DVWIOXVVUHJOHUV

�8QLILHG�3RZHU� )ORZ�&RQWUROOHU��83)&�� >��@��� ILQGHW� EHL�$PHULFDQ�(OHFWULF� 3RZHU� LP�86�

%XQGHVVWDDW�.HQWXFN\�VWDWW�>������@��'LHVHU�LVW�LP�=XJH�HLQHU�(UZHLWHUXQJ�GHV�GRUW�EHVWHKHQ�

GHQ� ����N9�1HW]HV� LQIROJH� HLQHV� �EHU� GLH� -DKUH� VWHLJHQGHQ�/DVW]XZDFKVHV� XQG� HLQHU� GDPLW

YHUEXQGHQHQ�PD[LPDOHQ�1HW]DXVODVWXQJ�LQVWDOOLHUW�ZRUGHQ��$XIJDEH�GHV�83)&�LVW�HV�X��D���GLH

�Q����6LFKHUKHLW� EHL� $XVIlOOHQ� LP� ����N9�1HW]� E]Z�� LP� �EHUODJHUWHQ� +|FKVWVSDQQXQJVQHW]

ZLHGHUKHU]XVWHOOHQ�� 2KQH�83)&� WUHWHQ� EHL� $XVIlOOHQ� EHVWLPPWHU� hEHUWUDJXQJVHOHPHQWH� LP

6WDUNODVWIDOO� VWDUNH� 6SDQQXQJVHLQEU�FKH� XQG�hEHUODVWXQJHQ� DQGHUHU� %HWULHEVPLWWHO� DXI��ZDV

]X�HLQHP�=XVDPPHQEUXFK�GHV�1HW]HV�I�KUHQ�NDQQ�

,P� EHUHLWV� REHQ� HUZlKQWHQ� EUDVLOLDQLVFKHQ� (h6� VROO� GLH� �EHU� HLQH� ODQJH� ����N9�/HLWXQJ

EHVWHKHQGH� 9HUELQGXQJ� ]ZLVFKHQ� Q|UGOLFKHP� XQG� V�GOLFKHP� 1HW]EHUHLFK� HLQH� YHUEHVVHUWH

$XVQXW]XQJ� YRUKDQGHQHU�:DVVHUNUDIWUHVHUYHQ� HUP|JOLFKHQ�� (LQH� GDGXUFK� DXIWUHWHQGH� XQHU�

Z�QVFKWH�=ZLVFKHQV\VWHPVFKZLQJXQJVPRGH��,QWHU�$UHD�0RGH��PLW�HLQHU�$PSOLWXGH�YRQ�ELV

]X�����0:�VROO�GXUFK�GLH�,QVWDOODWLRQ�HLQHU�WK\ULVWRUJHUHJHOWHQ�6HULHQNRPSHQVDWLRQ��7&6&��

HLQHU�HLQIDFKHQ�$XVI�KUXQJ�HLQHV�)$&76�*HUlWHV��EHGlPSIW�ZHUGHQ��'LH�PD[LPDO��EHUWUDJ�

EDUH�/HLVWXQJ�LQ�EHLGH�5LFKWXQJHQ�ZLUG�GDGXUFK�DXI������0:�JHVWHLJHUW�>����@�

,P�$OOJHPHLQHQ�ZLUG�GHU�(LQVDW]�YRQ�)$&76�*HUlWHQ�LQ�HLQHP�EHVWLPPWHQ�(h6�GXUFK�HLQH

RGHU� PHKUHUH� GHU� R�� J�� $QZHQGXQJHQ� PRWLYLHUW��:HJHQ� KRKHU� ,QYHVWLWLRQVNRVWHQ� LVW� GDEHL

]XVlW]OLFK� GLH� 0XOWLIXQNWLRQDOLWlW� GHU� )$&76�*HUlWH� DXV]XQXW]HQ�� XP� GHUHQ� %HWULHE� ZLUW�

VFKDIWOLFK�]X�UHFKWIHUWLJHQ�>��@�
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���� 3UREOHPDWLN�GHU�%HWULHEVI�KUXQJ�YRQ�)$&76�*HUlWHQ

*H]LHOWH� OHLVWXQJVIOXVVUHJHOQGH� (LQJULIIH� GXUFK� )$&76�*HUlWH� N|QQHQ� HLQH� HUKHEOLFKH

9HUVFKLHEXQJ�GHV�QDW�UOLFKHQ�/HLVWXQJVIOXVVHV�EHZLUNHQ��ZHOFKHU�VLFK�RKQH�GDV�9RUKDQGHQ�

VHLQ�GLHVHU�%HWULHEVPLWWHO�HLQVWHOOHQ�Z�UGH��'HU�9RUWHLO�YRQ�OHLVWXQJVIOXVVUHJHOQGHQ�)$&76�

*HUlWHQ�JHJHQ�EHU�NRQYHQWLRQHOOHQ� OHLVWXQJVIOXVVUHJHOQGHQ�%HWULHEVPLWWHOQ��ZLH�]��%��4XHU�

UHJOHUQ�PLW�PHFKDQLVFKHU�6WXIHQVWHOOHLQULFKWXQJ��OLHJW�LQ�GHU�VHKU�NXU]HQ�$QWZRUW]HLW��PLW�GHU

YRUJHJHEHQH�6ROOZHUWH�DXVJHUHJHOW�ZHUGHQ�N|QQHQ��GHU�9HUVFKOHL�IUHLKHLW�XQG�GHP�NRQWLQX�

LHUOLFKHQ�5HJHOEHUHLFK��6RPLW�EHVWHKW�GLH�0|JOLFKNHLW��EHL�YRUWHLOKDIWHQ�5HJOHUHLQVWHOOXQJHQ

YLHO� K|KHUH�5HJHOXQJVJ�WHQ� DOV�PLW� NRQYHQWLRQHOOHQ� %HWULHEVPLWWHOQ� ]X� HU]LHOHQ�� bKQOLFKHV

JLOW�I�U�)$&76�*HUlWH�PLW�TXHUNRPSHQVLHUHQGHQ�(LJHQVFKDIWHQ�]XU�6SDQQXQJVUHJHOXQJ�

8P� GLHVH� HUZHLWHUWHQ� 6WHXHUXQJVP|JOLFKNHLWHQ� XQG� GLH� GDPLW� YHUEXQGHQHQ� 9RUWHLOH�� GLH

)$&76�*HUlWH�LQ�(h6�ELHWHQ��*HZLQQ�EULQJHQG�DXV]XQXW]HQ��P�VVHQ�GLH�6ROOZHUWYRUJDEHQ

I�U�6FKHLQOHLVWXQJVIO�VVH�XQG�6SDQQXQJVEHWUlJH�GHU�)$&76�*HUlWH�VR�JHZlKOW�ZHUGHQ��GDVV

YRUKHU�GHILQLHUWH�=LHOYRUJDEHQ�HLQJHKDOWHQ�ZHUGHQ��'LHVH�N|QQHQ�GXUFK�GLH�0LQLPLHUXQJ�GHU

hEHUWUDJXQJVNRVWHQ��0LQLPLHUXQJ� GHU�9HUOXVWH� RGHU�0D[LPLHUXQJ� GHU�hEHUWUDJXQJVNDSD]L�

WlWHQ� GHV� (h6� JHJHEHQ� VHLQ�� 'D]X� P�VVHQ� V\VWHP�EHUJUHLIHQGH� 2SWLPLHUXQJVUHFKQXQJHQ

GXUFKJHI�KUW�ZHUGHQ��GLH�QHEHQ�)$&76�*HUlWHQ�DXFK�*HQHUDWRUHLQVSHLVXQJHQ�XQG�6WHOOHLQ�

JULIIH� NRQYHQWLRQHOOHU� %HWULHEVPLWWHO� XPIDVVHQ�� 'LHVH� I�U� GHQ� XQJHVW|UWHQ�� UHLQ� VWDWLRQlUHQ

%HWULHE�HUIRUGHUOLFKH�JOREDOH�.RRUGLQDWLRQ�ZXUGH�EHUHLWV�LQ�>��@�XPIDVVHQG�EHKDQGHOW�

+LQVLFKWOLFK�GHV�G\QDPLVFKHQ�%HWULHEHV�YRQ�(h6�XQG�I�U�6WDELOLWlWVYHUEHVVHUXQJHQ��GLH�PLW

LQWHJULHUWHQ�)$&76�*HUlWHQ�HU]LHOW�ZHUGHQ�N|QQHQ��VLQG�)$&76�*HUlWH�LQ�GLH�.RRUGLQDWLRQ

GHU�5HJHOHLQULFKWXQJHQ�GHV�6\VWHPV��GLH�GLH�6WDELOLWlW�EHHLQIOXVVHQ��PLW� HLQ]XEH]LHKHQ��'DV

JLOW� I�U� GLH�:DKO� GHU�5HJHOXQJVHLJHQVFKDIWHQ� GHU� )$&76�*HUlWH�� GHU�5HJOHUVWUXNWXUHQ� XQG

GHUHQ�3DUDPHWHU��'LHV�HUODQJW�EHVRQGHUH�%HGHXWXQJ��ZHQQ�)$&76�*HUlWH�SULPlU�]XU�6WDEL�

OLWlWVYHUEHVVHUXQJ� LQVWDOOLHUW�ZHUGHQ�XQG�VLFK�GDV�6\VWHP�RKQH�)$&76�*HUlWH� VHKU�QDKH�DQ

GHU�6WDELOLWlWVJUHQ]H�E]Z��VLFK�MHQVHLWV�GLHVHU�EHILQGHW��1XU�GXUFK�HLQH�GHUDUWLJH�.RRUGLQDWLRQ

NDQQ� LQVJHVDPW� HLQ�%HWULHE� JHVLFKHUW�ZHUGHQ�� LQ� GHP� )$&76�*HUlWH� ]XU�9HUEHVVHUXQJ� GHU

VWDWLVFKHQ�XQG�WUDQVLHQWHQ�6WDELOLWlW�XQG�GHU�6SDQQXQJVVWDELOLWlW�EHLWUDJHQ�

'LH�,QVWDOODWLRQ�YRQ�)$&76�*HUlWHQ�LQ�(h6�EULQJW�MHGRFK�DXFK�3UREOHPH�PLW�VLFK��GLH�XQWHU

EHVWLPPWHQ� %HGLQJXQJHQ� HLQH� 9HUVFKOHFKWHUXQJ� GHV� %HWULHEHV� KLQVLFKWOLFK� GHU� VWDWLRQlUHQ

XQG�GHU�G\QDPLVFKHQ�1HW]VLFKHUKHLW�EHZLUNHQ�N|QQHQ�>��@�

:LH�EHUHLWV�REHQ�HUZlKQW��NDQQ�HLQ�PLW�)$&76�*HUlWHQ�DXVJHVWDWWHWHV�(h6�QlKHU�DQ�VHLQHU

%HODVWXQJVJUHQ]H�EHWULHEHQ�ZHUGHQ�� ,Q�GLHVHP�)DOO�VWHLJW� MHGRFK�GLH�:DKUVFKHLQOLFKNHLW�GHV

(LQWUHWHQV�YRQ�%HWULHEVPLWWHO�EHUODVWXQJHQ��GLH�HLQHQ�JHVW|UWHQ�VWDWLRQlUHQ�%HWULHE�EHGHXWHQ

Z�UGHQ�� $EZHLFKHQG� YRQ� GHQ� 9RUJDEHQ� GXUFK� 2SWLPLHUXQJVUHFKQXQJHQ� P�VVHQ� )$&76�
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*HUlWH� GXUFK� NRRUGLQLHUWH� 6ROOZHUWYRUJDEHQ� GDV� $XIWUHWHQ� YRQ� %HWULHEVPLWWHO�EHUODVWXQJHQ

YHUKLQGHUQ�

)$&76�*HUlWH�VLQG�PLW�5HJHOXQJHQ�DXVJHVWDWWHW��GLH�LP�1RUPDOEHWULHE�GDV�VFKQHOOH�5HDNWL�

RQVYHUP|JHQ�XQWHUVW�W]HQ��'DGXUFK�N|QQHQ�MHGRFK�DXFK�%HHLQWUlFKWLJXQJHQ�KLQVLFKWOLFK�GHU

G\QDPLVFKHQ� 1HW]VLFKHUKHLW� HQWVWHKHQ�� GLH� KDXSWVlFKOLFK� GXUFK� HLQ� XQJHZROOWHV� VFKQHOOHV

$QVSUHFKHQ�GHU�)$&76�5HJOHU�YHUXUVDFKW�ZHUGHQ��'LHV�JLOW�EHL�NULWLVFKHQ�(UHLJQLVVHQ��ZLH

]��%��)HKOHUQ��GLH�VWDUN�YHUlQGHUWH�=XVWlQGH�GHV�6\VWHPV�KHUYRUUXIHQ��)$&76�5HJOHU�UHDJLH�

UHQ�DXI�GHUDUWLJH�(UHLJQLVVH�PLW�VWDUNHQ�6WHOOHLQJULIIHQ��XP�LKUH�6ROOYRUJDEHQ�HLQ]XKDOWHQ��'D

GLHVH�=LHOH� MHGRFK�EHL�NULWLVFKHQ�(UHLJQLVVHQ�QLFKW�HLQJHKDOWHQ�ZHUGHQ�N|QQHQ��YHUXUVDFKHQ

GLHVH� 6WHOOHLQJULIIH� HLQH� 9HUVFKOHFKWHUXQJ� GHV� G\QDPLVFKHQ� 9HUKDOWHQV�� VR� GDVV� DXFK� KLHU

.RRUGLQDWLRQVPD�QDKPHQ�GXUFK�GLH�%HWULHEVI�KUXQJ�HUIRUGHUOLFK�VLQG�

(V�EHVWHKW�VRPLW�GHU�%HGDUI�HLQHU�LQWHOOLJHQWHQ�.RRUGLQDWLRQ�I�U�)$&76�*HUlWH�LQ�(h6��GLH

HLQHUVHLWV� HLQH� VFKQHOOH� $QSDVVXQJ� DQ� VLFK� lQGHUQGH� 6\VWHP]XVWlQGH� JDUDQWLHUW�� ZHOFKH� LQ

OLEHUDOLVLHUWHQ�9HUVRUJXQJVVWUXNWXUHQ�]X�HUZDUWHQ�VLQG��$QGHUVHLWV�PXVV�VLH�GLH�EHVFKULHEHQHQ

QHJDWLYHQ�(IIHNWH��GLH�)$&76�*HUlWH�]ZDQJVOlXILJ�PLW�VLFK�EULQJHQ��EHVHLWLJHQ��1XU�GDGXUFK

N|QQHQ�GLH�WHFKQLVFKHQ�XQG�ZLUWVFKDIWOLFKHQ�9RUWHLOH�YRQ�)$&76�GXUFK�GLH�1HW]EHWUHLEHU�LQ

YROOHP�8PIDQJ�DXVJHQXW]W�ZHUGHQ�

'HU�%HJULII�ÄLQWHOOLJHQW³�EHGHXWHW�LQ�GLHVHU�$UEHLW��GDVV�DXFK�VROFKH�6\VWHP]XVWlQGH�DXWRPD�

WLVFK�HUNDQQW�XQG�EHU�FNVLFKWLJW�ZHUGHQ�N|QQHQ��GLH� LQQHUKDOE�GHV�(QWZXUIVSUR]HVVHV��]��%�

HLQHV�5HJHOXQJVV\VWHPV��QLFKW�H[SOL]LW�YRUJHJHEHQ�ZHUGHQ�RGHU�EHNDQQW�VLQG�

,P�5DKPHQ�GLHVHU�$UEHLW�ZLUG�GHU�DQJHVSURFKHQH�.RRUGLQDWLRQVEHGDUI��GHU�PLW�GHP�(LQVDW]

YRQ� )$&76�*HUlWHQ� LQ� (h6� HQWVWHKW�� XPIDVVHQG� DQDO\VLHUW�� :HLWHUKLQ� ZLUG� HUVWPDOV� HLQ

NRRUGLQLHUHQGHV�� DXWRQRPHV�3UR]HVVI�KUXQJVV\VWHP�I�U�)$&76�HQWZLFNHOW�� GDV�GLHVH�.RRU�

GLQDWLRQHQ�KLQVLFKWOLFK�GHV�JHVW|UWHQ�VWDWLRQlUHQ�XQG�GHV�JHVW|UWHQ�XQG�XQJHVW|UWHQ�G\QDPL�

VFKHQ�%HWULHEHV�JHZlKUOHLVWHW��(V� LVW� DOV�(UZHLWHUXQJ�GHU�NRQYHQWLRQHOOHQ�1HW]OHLWWHFKQLN� LQ

GLHVH� LQWHJULHUEDU�XQG�DJLHUW�YROOVWlQGLJ�DXWRPDWLVLHUW��RKQH�GDVV�HLQ�PHQVFKOLFKHV�hEHUZD�

FKHQ�E]Z��(LQJUHLIHQ�QRWZHQGLJ�LVW��0LW�5�FNVLFKW�DXI�GLH�YLHOIlOWLJHQ�(LQVDW]P|JOLFKNHLWHQ

XQWHUVW�W]W� GDV� 3UR]HVVI�KUXQJVV\VWHP� GDEHL� GHQ� PXOWLIXQNWLRQDOHQ� (LQVDW]� YRQ� )$&76�

*HUlWHQ��VR�GDVV�HV�XQDEKlQJLJ�GHU�SULPlUHQ�$XIJDEHQ�GHU�)$&76�*HUlWH�HLQJHVHW]W�ZHUGHQ

NDQQ�

,Q�9HUELQGXQJ�PLW� >��@�ZLUG� GXUFK� GHQ� YRUOLHJHQGHQ�%HLWUDJ� HLQH� YROOVWlQGLJH� 3UR]HVVI�K�

UXQJVVWUDWHJLH� I�U� )$&76� YRUJHVWHOOW�� GLH� GHQ� 1XW]HQ� GHU� )$&76�*HUlWH� ZLUWVFKDIWOLFK

DWWUDNWLY� PDFKW� XQG� ]XJOHLFK� GLH� $XVQXW]XQJ� GHU� WHFKQLVFKHQ� 9RUWHLOH� XQWHU� %HVHLWLJXQJ

XQJ�QVWLJHU�5DQGHIIHNWH�PD[LPLHUW�



� (LQOHLWXQJ

���� 9RUJHKHQVZHLVH

,Q�.DSLWHO���ZHUGHQ�]XQlFKVW�JUXQGOHJHQGH�$VSHNWH�]X�)$&76�HUOlXWHUW��1HEHQ�HLQHU�.ODVVL�

IL]LHUXQJ� XQWHUVFKLHGOLFKHU� *HUlWHW\SHQ� QDFK� LKUHQ� WHFKQLVFKHQ� (LJHQVFKDIWHQ� ZHUGHQ� GLH

:LUNXQJVZHLVH�XQG�GHU�$XIEDX�W\SLVFKHU�)$&76�*HUlWH�EHKDQGHOW��(V�IROJW�HLQH�'DUVWHOOXQJ

GHU� HOHPHQWDUHQ� ORNDOHQ� %HWULHEVPLWWHOUHJHOXQJHQ� GHU� )$&76�*HUlWH�� GLH� ]XU� 5HDOLVLHUXQJ

GHU� JHQDQQWHQ� WHFKQLVFKHQ�(LJHQVFKDIWHQ� QRWZHQGLJ� VLQG��$QVFKOLH�HQG�ZLUG� GLH�0RGHOOLH�

UXQJ� YRQ� )$&76�*HUlWHQ� I�U� VWDWLRQlUH� XQG� G\QDPLVFKH� 6LPXODWLRQVUHFKQXQJHQ� HUOlXWHUW�

'DV� I�U� GLH� (QWZLFNOXQJHQ� GLHVHU�$UEHLW� HLQJHVHW]WH� 6RIWZDUH�:HUN]HXJ� LVW� HLQH� LQ�9RUDU�

EHLWHQ�JHVFKDIIHQH�XQG�LP�5DKPHQ�GLHVHU�$UEHLW�ZHLWHUHQWZLFNHOWH�6LPXODWLRQVXPJHEXQJ�I�U

(h6�

.DSLWHO� �� EHIDVVW� VLFK�PLW� GHU� V\VWHPWHFKQLVFKHQ�+HUOHLWXQJ� XQG�'DUVWHOOXQJ� GHU� HLQ]HOQHQ

UHOHYDQWHQ� .RRUGLQDWLRQVPD�QDKPHQ�� GLH� ]XU� (UKDOWXQJ� GHU� VWDWLRQlUHQ� XQG� G\QDPLVFKHQ

1HW]VLFKHUKHLW� QRWZHQGLJ� VLQG�� ,P�+LQEOLFN� DXI� GLH� 7KHRULH� DXWRQRPHU� 6\VWHPH�ZLUG� HLQH

)RUPXOLHUXQJ�GHU�HLQ]HOQHQ�0D�QDKPHQ� LQ�)RUP�YHUEDOHU�5HJHOQ�DOV�DOOJHPHLQ�J�OWLJH�XQG

V\VWHPXQDEKlQJLJH�:LVVHQVEDVLV�JHZlKOW�

'LH�'DUVWHOOXQJ�XQG�$XIDUEHLWXQJ�GHU�7KHRULH�DXWRQRPHU�6\VWHPH�]X�HLQHP�YRQ�GHU�$QZHQ�

GXQJ�XQDEKlQJLJHQ�DXWRQRPHQ�3UR]HVVI�KUXQJVV\VWHP�LVW�*HJHQVWDQG�YRQ�.DSLWHO����$XWR�

QRPH�6\VWHPH�VLQG�VLFK�VHOEVW�RUJDQLVLHUHQGH�6WUXNWXUHQ�LQWHOOLJHQWHU�DXWRQRPHU�$JHQWHQ��GLH

DXI� GH]HQWUDOHU� (EHQH� PLWHLQDQGHU� NRPPXQL]LHUHQ� XQG� JOREDOH� 3UR]HVV]LHOH� VHOEVWVWlQGLJ

LQWHUSUHWLHUHQ�� XP� LKUH�3UR]HVVI�KUXQJVDXIJDEHQ�]X� HUOHGLJHQ��$XWRQRPH�6\VWHPH� ]HLFKQHQ

VLFK� GXUFK� /HUQIlKLJNHLW� DXV� XQG� EHQ|WLJHQ� NHLQH� PHQVFKOLFKH� ,QWHUYHQWLRQ� E]Z�� hEHUZD�

FKXQJ��(FKW]HLWUHJHOXQJHQ�XQG�/HUQSUR]HVVH�LQQHUKDOE�YRQ�(h6�ZHUGHQ�LQ�>��@�DOV�JHHLJQHWH

$QZHQGXQJHQ�DXWRQRPHU�6\VWHPH�HUDFKWHW�

.DSLWHO���EHVFKUHLEW�GLH�(QWZLFNOXQJ�GHV�DXWRQRPHQ�6\VWHPV�I�U�)$&76�DXI�GHU�%DVLV�GHU�LQ

.DSLWHO���VSH]LIL]LHUWHQ�$QIRUGHUXQJHQ��$XIJUXQG�GHU�VHKU�XQWHUVFKLHGOLFKHQ�.RRUGLQDWLRQV�

PD�QDKPHQ�ZHUGHQ�QHEHQ�6WDQGDUGYHUIDKUHQ�DXFK�LQQRYDWLYH��ZLVVHQVEDVLHUWH�5HJHOXQJVYHU�

IDKUHQ�VRZLH�0HWKRGHQ�DXV�GHP�%HUHLFK�GHU�,QIRUPDWLN�YHUZHQGHW��'DEHL�ZLUG�GDYRQ�DXVJH�

JDQJHQ�� GDVV� GHU� (LQVDW]� GHU� )$&76�*HUlWH� GXUFK� LKUH� SULPlUHQ� $XIJDEHQ� ZLUWVFKDIWOLFK

JHUHFKWIHUWLJW� LVW�XQG�GLH�J�QVWLJVWH�$Q]DKO�XQG�3ODW]LHUXQJ�]XU�8PVHW]XQJ�GLHVHU�SULPlUHQ

$XIJDEHQ�JHZlKOW�ZXUGH�

.DSLWHO� �� YHUDQVFKDXOLFKW� VFKOLH�OLFK� GLH�:LUNXQJVZHLVH� GHV� HQWZLFNHOWHQ� 6\VWHPV� DQKDQG

EHLVSLHOKDIWHU�6LPXODWLRQVV]HQDULHQ�XQG�EHZHUWHW�GLH�HQWZLFNHOWH�/|VXQJ��(V�YHULIL]LHUW�QHEHQ

GHP�(LQJDQJV��$XVJDQJVYHUKDOWHQ�DXFK�DOOH�YRP�DXWRQRPHQ�6\VWHP�ZlKUHQG�GHV�%HWULHEHV

HU]HXJWHQ�=ZLVFKHQHUJHEQLVVH��GLH�QXU�I�U�LQWHUQH�(QWVFKHLGXQJVSUR]HVVH�GHV�6\VWHPV�EHQ|�

WLJW�ZHUGHQ�



)$&76�*HUlWH�LQ�HOHNWULVFKHQ�(QHUJLH�EHUWUDJXQJVV\VWHPHQ �

�� )$&76�*HUlWH�LQ�HOHNWULVFKHQ�(QHUJLH�EHUWUDJXQJVV\VWHPHQ

���� :LUNXQJVZHLVH

)$&76�*HUlWH� HUP|JOLFKHQ� HLQH� HUZHLWHUWH� 6WHXHUEDUNHLW� YRQ� (h6� GXUFK� LKUH� HOHNWULVFKHQ

(LJHQVFKDIWHQ� GHU� 6FKUlJUHJHOXQJ�� 4XHU�� XQG� /lQJVNRPSHQVDWLRQ�� ZHOFKH� GXUFK� 6WURP��

6SDQQXQJV�� XQG� ,PSHGDQ]UHJHOXQJ� UHDOLVLHUW� ZHUGHQ�� 'LH� 6\VWHPHLQJULIIH� GXUFK� )$&76�

*HUlWH�HUIROJHQ�LP�*HJHQVDW]�]X�NRQYHQWLRQHOOHQ�.RPSHQVDWLRQVHLQULFKWXQJHQ�RGHU�6FKUlJ�

UHJOHUQ� NRQWLQXLHUOLFK�� YHUVFKOHL�IUHL� XQG� LP� .XU]]HLWEHUHLFK�� 'DGXUFK� N|QQHQ� )$&76�

*HUlWH� GDV� G\QDPLVFKH� 9HUKDOWHQ� YRQ� (h6� HQWVFKHLGHQG� EHHLQIOXVVHQ�� :HVHQWOLFKHU� %H�

VWDQGWHLO� YRQ� )$&76�*HUlWHQ� VLQG� OHLVWXQJVHOHNWURQLVFKH� .RPSRQHQWHQ�� GLH� VHKU� NXU]H

$QWZRUW]HLWHQ� LP� %HUHLFK� HLQLJHU� ]HKQ� 0LOOLVHNXQGHQ� DXIZHLVHQ�� $XIJUXQG� GLHVHU� (LJHQ�

VFKDIWHQ� N|QQHQ� )$&76�*HUlWH� ]XU� VFKQHOOHQ� /HLVWXQJVIOXVVUHJHOXQJ�� 6SDQQXQJVUHJHOXQJ

XQG�6WDELOLWlWVYHUEHVVHUXQJ�HLQJHVHW]W�ZHUGHQ��ZDV�GHP�1HW]EHWUHLEHU�GLH�EHUHLWV�LQ�.DSLWHO��

JHQDQQWHQ�$QZHQGXQJVP|JOLFKNHLWHQ�HU|IIQHW�

(V�H[LVWLHUW� HLQH�9LHO]DKO�YHUVFKLHGHQDUWLJHU�)$&76�*HUlWH��GLH� VLFK�GXUFK� LKUH�%DXIRUPHQ

XQG�HOHNWULVFKHQ�(LJHQVFKDIWHQ�XQWHUVFKHLGHQ�XQG�GDPLW� XQWHUVFKLHGOLFKH�3ULRULWlWHQ� EH]�J�

OLFK�LKUHU�(LQVDW]EHUHLFKH�DXIZHLVHQ��6LH�N|QQHQ�KDXSWVlFKOLFK�GXUFK�GLH�$UW�GHV�(LQEDXV�LQ

(h6� LQ� VHULHOOH�� SDUDOOHOH� XQG� VHULHOO�SDUDOOHOH� )$&76�*HUlWH� NODVVLIL]LHUW� ZHUGHQ�� 6HULHOOH

)$&76�*HUlWH� ZHUGHQ� DOV� /lQJVHOHPHQWH� VHULHOO� ]X� hEHUWUDJXQJVOHLWXQJHQ� HLQJHEDXW� XQG

ZHUGHQ�GDKHU�]XU�/lQJVNRPSHQVDWLRQ�YHUZHQGHW��3DUDOOHOH�)$&76�*HUlWH�ZHUGHQ�DOV�4XHU�

HOHPHQWH�LQ�1HW]VWDWLRQHQ�HLQJHEDXW�XQG�GLHQHQ�YRUQHKPOLFK�GHU�4XHUNRPSHQVDWLRQ��6HULHOO�

SDUDOOHOH�)$&76�*HUlWH�KLQJHJHQ�KDEHQ�VRZRKO�HLQH�4XHU��DOV�DXFK�HLQH�/lQJVNRPSRQHQWH

XQG�N|QQHQ�GHVKDOE�VRZRKO�]XU�4XHU��XQG�/lQJVNRPSHQVDWLRQ�DOV�DXFK�]XU�6FKUlJUHJHOXQJ

HLQJHVHW]W� ZHUGHQ�� 7DEHOOH� ���� OLHIHUW� ]XVDPPHQIDVVHQG� HLQH� hEHUVLFKW� GHU� ZLFKWLJVWHQ

)$&76�*HUlWH�XQG�GHUHQ�(LQVDW]EHUHLFKH�PLW�HLQLJHQ�%HLVSLHOHQ�>��@��6SHLFKHUQGH�)$&76�

*HUlWH��ZLH�GHU�VXSUDOHLWHQGH�PDJQHWLVFKH�(QHUJLHVSHLFKHU��60(6���ZHUGHQ�LQ�>��@�XQG�>��@

XPIDVVHQG�EHKDQGHOW�XQG�LP�5DKPHQ�GLHVHU�$UEHLW�QLFKW�EHWUDFKWHW�

'HU�83)&�NDQQ�DOV�XQLYHUVHOO�HLQVHW]EDUHV�)$&76�*HUlW�DXIJHIDVVW�ZHUGHQ��GD�HU�GLH�(LJHQ�

VFKDIWHQ�DOOHU�DQGHUHQ�DXIJHOLVWHWHQ�)$&76�*HUlWH�YHUHLQW��'DGXUFK� LVW�VHLQH�EDXOLFKH�$XV�

I�KUXQJ�HUKHEOLFK�NRPSOH[HU�DOV�GLH�GHU��EULJHQ�*HUlWH��)�U�6LPXODWLRQVVWXGLHQ�ZLUG�GDKHU

LP�)ROJHQGHQ�DXVVFKOLH�OLFK�GHU�83)&�YHUZHQGHW��=XU�1DFKELOGXQJ�DQGHUHU�)$&76�*HUlWH

P�VVHQ�OHGLJOLFK�EHVWLPPWH�)XQNWLRQHQ�GHV�83)&�GHDNWLYLHUW�ZHUGHQ�

)�U�GHWDLOOLHUWH�$XVI�KUXQJHQ�]X�:LUNXQJVZHLVH��$XIEDX��(LQVDW]JHELHWHQ�XQG�0RGHOOLHUXQJ

YRQ�)$&76�*HUlWHQ�VHL�DQ�GLHVHU�6WHOOH�DXI�>����������@�XQG�>��@�>��@�YHUZLHVHQ�



� )$&76�*HUlWH�LQ�HOHNWULVFKHQ�(QHUJLH�EHUWUDJXQJVV\VWHPHQ

7DEHOOH������hEHUVLFKW�ZLFKWLJHU�)$&76�*HUlWH

(LQVDW]EHUHLFK

%DXIRUP
(OHNWULVFKH

(LJHQVFKDIW
%HLVSLHOH /HLVWXQJVIOXVV�

UHJHOXQJ
6SDQQXQJV�
UHJHOXQJ

6WDELOLWlWV�
YHUEHVVHUXQJ

SDUDOOHO
TXHU�

NRPSHQVLHUHQG

6WDWLF�9DU�&RPSHQVDWRU
�69&�

6WDWLF�6\QFKURQRXV
&RPSHQVDWRU
�67$7&20�

n n

VHULHOO
OlQJV�

NRPSHQVLHUHQG

7K\ULVWRU�&RQWUROOHG
6HULHV�&DSDFLWRU
�7&6&�

6WDWLF�6\QFKURQRXV
6HULHV�&RPSHQVDWRU
�666&�

n n

VHULHOO�
SDUDOOHO

VFKUlJUHJHOQG
7K\ULVWRU�&RQWUROOHG
3KDVH�6KLIWLQJ�7UDQV�
IRUPHU��7&367�

n n

VHULHOO�
SDUDOOHO

VFKUlJUHJHOQG�
NRPSHQVLHUHQG

8QLILHG�3RZHU�)ORZ
&RQWUROOHU��83)&�

n n n

'HU�(LQIOXVV�YRQ�)$&76�*HUlWHQ�DXI�GLH�]ZLVFKHQ�]ZHL�7HLOV\VWHPHQ��EHUWUDJHQH�:LUNOHLV�

WXQJ�NDQQ�GXUFK�*OHLFKXQJ�������QlKHUXQJVZHLVH�EHVFKULHEHQ�ZHUGHQ�

��VLQ ��
��

�� Jdd --=- 88
;
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'LH�$QRUGQXQJ�GHU�7HLOV\VWHPH�LVW�LQ�%LOG�����GDUJHVWHOOW��(V�VLQG�GUHL�P|JOLFKH�(LQEDXSRVL�

WLRQHQ� I�U� )$&76�*HUlWH� HLQJH]HLFKQHW��+LHUEHL� LVW� MHGRFK� ]X� EHDFKWHQ�� GDVV� LQ� GHU� 3UD[LV

QLFKW� DOOH� GUHL� *HUlWH� JOHLFK]HLWLJ� HLQJHVHW]W� ZHUGHQ�� 'LH� /lQJVUHDNWDQ]� ;� GHU� JHVDPWHQ

$QRUGQXQJ�VHW]W�VLFK�]XVDPPHQ�DXV�GHU�6XPPH�GHU�/lQJVUHDNWDQ]HQ�GHU�/HLWXQJHQ�/��XQG

/��XQG�GHU�/lQJVUHDNWDQ]�GHV�)$&76�*HUlWHV�LQ�3RVLWLRQ����/HW]WHUH�LVW�GXUFK�GLH�5HJHOXQJ

GHV� )$&76�*HUlWHV� EHHLQIOXVVEDU�� 0LW� TXHUNRPSHQVLHUHQGHQ� )$&76�*HUlWHQ� �3RVLWLRQ� �

XQG����NDQQ�GDEHL�DXI�GLH�6SDQQXQJVEHWUlJH� �8 �XQG� �8 �(LQIOXVV�JHQRPPHQ�ZHUGHQ��/lQJV�

NRPSHQVLHUHQGH� %HWULHEVPLWWHO� �3RVLWLRQ� ��� YHUlQGHUQ� GLH� /lQJVUHDNWDQ]� ;� ]ZLVFKHQ� GHQ

7HLOV\VWHPHQ��VFKUlJUHJHOQGH�)$&76�*HUlWH��3RVLWLRQ����SUlJHQ�KLQJHJHQ�HLQHQ�=XVDW]ZLQ�

NHO�J �LQ�GDV�6\VWHP�HLQ�



)$&76�*HUlWH�LQ�HOHNWULVFKHQ�(QHUJLH�EHUWUDJXQJVV\VWHPHQ �

%HL� GHU� $XVZDKO� YRQ� JHHLJQHWHQ� )$&76�*HUlWHQ� ]XU� (UZHLWHUXQJ� GHU� 6WHXHUEDUNHLW� HLQHV

EHVWHKHQGHQ�(h6�LVW�HV�LP�5DKPHQ�GHU�(LQVDW]SODQXQJ�QRWZHQGLJ��GHQ�%HGDUI�DQ�)XQNWLRQD�

OLWlWHQ�GHU�)$&76�*HUlWH�]X�DQDO\VLHUHQ�XQG�GLH�HUIRUGHUOLFKH�6WHXHUOHLVWXQJ�DE]XVFKlW]HQ�

$XI�GLHVHU�*UXQGODJH�N|QQHQ�VRGDQQ�JHHLJQHWH�*HUlWH�DXVJHZlKOW�XQG�GLPHQVLRQLHUW�ZHUGHQ�

)RUVFKXQJVDUEHLWHQ� QDPKDIWHU� +HUVWHOOHU� ]LHOHQ� KHXWH� GDUDXI� DE�� V\VWHPRULHQWLHUWH� )$&76�

*HUlWH�LQGLYLGXHOO�DQ�GLH�(UIRUGHUQLVVH�GHV�.XQGHQ�DQ]XSDVVHQ��XP�P|JOLFKVW�ZLUWVFKDIWOLFK

DWWUDNWLYH� /|VXQJHQ� DQ]XELHWHQ�� .RQYHQWLRQHOOH� QHW]VHLWLJH� 5HJHOHLQULFKWXQJHQ�� ZLH� ]�� %�

VFKDOWEDUH�6HULHQNRPSHQVDWLRQHQ� XQG� VWXIEDUH�7UDQVIRUPDWRUHQ��ZHUGHQ�PLW� 6SDQQXQJVXP�

ULFKWHUQ�DXI�GHU�%DVLV�DEVFKDOWEDUHU�7K\ULVWRUHQ�HUZHLWHUW��XP�LKUH�5HJHOXQJVHLJHQVFKDIWHQ�]X

YHUEHVVHUQ�� +LHUGXUFK� HQWVWHKHQ� K\EULGH� )$&76�/|VXQJHQ�� :HLWHUKLQ� ZHUGHQ� )$&76�

*HUlWH�HQWZLFNHOW��GHUHQ�5HJHOEHUHLFK�LP�9HUJOHLFK�]X�XQLYHUVHOOHQ�$XVI�KUXQJHQ��ZLH�GHP

83)&��QXU�DXI�GHQ�I�U�GHQ�%HWULHE�QRWZHQGLJHQ�$XVVFKQLWW�EHVFKUlQNW�LVW�>��@�

���� $XIEDX

'LH� HOHNWULVFKHQ� (LJHQVFKDIWHQ� 4XHU��/lQJVNRPSHQVDWLRQ� XQG� 6FKUlJUHJHOXQJ� ZHUGHQ� LP

:HVHQWOLFKHQ� GXUFK� GHQ�(LQVDW]�PRGHUQHU� /HLVWXQJVHOHNWURQLN� HUP|JOLFKW� >��@�>��@��'XUFK

JH]LHOWH�$QVWHXHUXQJ�YRQ�6SDQQXQJVXPULFKWHUQ��GLH�]��%�� DOV�.RQYHUWHU�PLW�*72�7K\ULVWR�

UHQ�� ,*%7�RGHU� ,*&7�DXVJHI�KUW�VLQG��ZHUGHQ�=XVDW]VSDQQXQJHQ�HU]HXJW��GLH��EHU�HQWVSUH�

FKHQG�DQJHRUGQHWH�7UDQVIRUPDWRUHQ�LQ�GDV�(h6�HLQJHNRSSHOW�ZHUGHQ�

7HLOV\VWHP��

3���

/� /�

��� 88 d �� � 88 d

(LQEDXSRVLWLRQHQ

7HLOV\VWHP��

SDUDOOHOHV
)$&76�*HUlW

VHULHOOHV�E]Z�
VHULHOO�SDUDOOHOHV
)$&76�*HUlW

�

� �

SDUDOOHOHV
)$&76�*HUlW

%LOG����� %HHLQIOXVVXQJ� GHU� hEHUWUDJXQJ� YRQ� :LUNOHLVWXQJ� ]ZLVFKHQ� ]ZHL� 7HLOV\VWHPHQ

PLW�)$&76�*HUlWHQ



�� )$&76�*HUlWH�LQ�HOHNWULVFKHQ�(QHUJLH�EHUWUDJXQJVV\VWHPHQ

6FKHPDWLVFK�NDQQ�GHU�$XIEDX�GHU�)$&76�*HUlWH�DQKDQG�YRQ�9LHUSRO�'DUVWHOOXQJHQ�YHUDQ�

VFKDXOLFKW�ZHUGHQ��%LOG������%LOG�����XQG�%LOG�����]HLJHQ�GHQ�VFKHPDWLVFKHQ�$XIEDX�GUHLHU

UHSUlVHQWDWLYHU� )$&76�*HUlWH�� GHV� 67$7&20� DOV� SDUDOOHOHV� )$&76�*HUlW�� GHV� 666&� DOV

VHULHOOHV� )$&76�*HUlW� XQG� GHV� 83)&� DOV� VHULHOO�SDUDOOHOHV� )$&76�*HUlW�� 'LH� *72�

7K\ULVWRU�.RQYHUWHU�.6�E]Z��.3�ELOGHQ�MHZHLOV�GLH�9HUELQGXQJ�]ZLVFKHQ�GHP�VHULHOOHQ�E]Z�

SDUDOOHOHQ�7UDQVIRUPDWRU�XQG�HLQHP�*OHLFKVSDQQXQJVWHLO��GHU�KLHU�DOV�.DSD]LWlW�DXVJHI�KUW�LVW�

L8 M8

T,

'&8

.3

$QVWHXHUXQJ

6WHOOJU|�HQ

$&8

0HVVJU|�HQ

L M
OLM ,6 �

.RQYHUWHU�6WHXHUXQJ

%LOG����� 6FKHPDWLVFKHU�$XIEDX�HLQHV�67$7&20

L8 M8

O8

'&8
.6

.RQYHUWHU�6WHXHUXQJ

$QVWHXHUXQJ

6WHOOJU|�HQ

$&8

0HVVJU|�HQ

L M
OLM ,6 �

%LOG����� 6FKHPDWLVFKHU�$XIEDX�HLQHV�666&



)$&76�*HUlWH�LQ�HOHNWULVFKHQ�(QHUJLH�EHUWUDJXQJVV\VWHPHQ ��

=XU� 4XHUNRPSHQVDWLRQ� GXUFK� HLQHQ� 67$7&20� ZLUG� PLWWHOV� HLQHV� SDUDOOHO� DQJHRUGQHWHQ

7UDQVIRUPDWRUV�DP�$QVFKOXVVSXQNW� L�HLQ�6WURP� T, � LQ�GDV�6\VWHP�LQML]LHUW��GHU�HLQH�3KDVHQ�

YHUVFKLHEXQJ�YRQ�����]XU�6SDQQXQJ� L8 �EHVLW]W��(U�ZLUG�GXUFK�GLH�YRP�.RQYHUWHU�.3�HU]HXJWH

6SDQQXQJ� $&8 � EHVWLPPW�� GLH� LKUHUVHLWV� ZLHGHUXP� GXUFK� HLQH� JH]LHOWH� $QVWHXHUXQJ� GHU

7K\ULVWRUHQ�GHV�.RQYHUWHUV�EHHLQIOXVVW�ZHUGHQ�NDQQ��(V�ZLUG�]ZLVFKHQ�]ZHL�$UWHQ�GHU�7K\�

ULVWRU�$QVWHXHUXQJ� XQWHUVFKLHGHQ�� %HL� GHU� 3XOV�$PSOLWXGHQ�0RGXODWLRQ� ZLUG� PLW� HLQHU

YDULDEOHQ�*OHLFKVSDQQXQJ� '&8 �JHDUEHLWHW��EHL�GHU�3XOV�:HLWHQ�0RGXODWLRQ�KLQJHJHQ�LVW�GLHVH

NRQVWDQW��%HLGH�$UWHQ�GHU�$QVWHXHUXQJ�HLJQHQ�VLFK�]XU�%HHLQIOXVVXQJ�YRQ�%HWUDJ�XQG�3KDVH

GHU�6SDQQXQJ� $&8 ��'HU� ]XU� 6SDQQXQJVUHJHOXQJ� HUIRUGHUOLFKH�$XVWDXVFK� YRQ�%OLQGOHLVWXQJ

]ZLVFKHQ� 67$7&20� XQG� GHP� UHVWOLFKHQ� (h6� KlQJW� QDWXUJHPl�� YRP� %HWUDJ� GHV� UHLQHQ

%OLQGVWURPHV� T, � DE�� (LQH� ZLFKWLJH� (LJHQVFKDIW� GHV� 67$7&20� LVW�� GDVV� GHU� %HWUDJ� GHV

6WURPHV� T, �QDKH]X�XQDEKlQJLJ�YRQ�GHU�6SDQQXQJ� L8 �JHUHJHOW�ZHUGHQ�NDQQ��'HU�%HWULHEVEH�

UHLFK�LVW�LQ�GHU�6WURP�6SDQQXQJV�&KDUDNWHULVWLN�GHV�67$7&20�LQ�%LOG�����JHNHQQ]HLFKQHW�

%HL�NDSD]LWLYHU�.RPSHQVDWLRQ�ZLUG�GHU�%OLQGVWURP� T, �LQ�GDV�6\VWHP�LQML]LHUW��EHL�LQGXNWLYHU

.RPSHQVDWLRQ�HQWVSUHFKHQG�GHP�6\VWHP�HQWQRPPHQ��'LH�6WHLJXQJHQ�GHV�REHUHQ�XQG�XQWHUHQ

5DQGHV�GHV�%HWULHEVEHUHLFKHV�UHVXOWLHUHQ�DXV�GHP�VWURPDEKlQJLJHQ�6SDQQXQJVDEIDOO��EHU�GHU

.XU]VFKOXVVUHDNWDQ]�GHV�7UDQVIRUPDWRUV�

'DV�)$&76�*HUlW�666&� LVW� lKQOLFK�DXIJHEDXW�ZLH�GHU�67$7&20��'HU�666&�ZLUG� MHGRFK

]XU�/lQJVNRPSHQVDWLRQ�HLQJHVHW]W��GDKHU�LVW�GHU�7UDQVIRUPDWRU�VHULHOO�DQJHRUGQHW��(U�NRSSHOW

HLQH�=XVDW]VSDQQXQJ� O8 � LQ�GDV�hEHUWUDJXQJVHOHPHQW� HLQ�� GLH� HLQH�3KDVHQYHUVFKLHEXQJ�YRQ

����]XP�/HLWXQJVVWURP� O, �DXIZHLVW��6LH�ZLUG�YRQ�GHU�6SDQQXQJ� $&8 �EHVWLPPW��GLH�LQ�lKQOL�

L8 M8

O8

'&8

T,
.3

.6

.RQYHUWHU�6WHXHUXQJ

$QVWHXHUXQJ$QVWHXHUXQJ

6WHOOJU|�HQ 0HVVJU|�HQ

L
M

OLM ,6 �

%LOG����� 6FKHPDWLVFKHU�$XIEDX�HLQHV�83)&



�� )$&76�*HUlWH�LQ�HOHNWULVFKHQ�(QHUJLH�EHUWUDJXQJVV\VWHPHQ

FKHU�:HLVH�ZLH�EHLP�67$7&20�GXUFK�GHQ�7K\ULVWRU�.RQYHUWHU�.6� HU]HXJW�ZLUG��'DGXUFK

ZLUNW� GDV�(OHPHQW�ZLH� HLQH� LQGXNWLYH� RGHU� NDSD]LWLYH�5HDNWDQ]�PLW� VFKQHOO� YHUlQGHUEDUHP

:HUW�� 'LH� 6SDQQXQJ� O8 � EHHLQIOXVVW� GHQ� :LUN�� XQG� GHQ� %OLQGOHLVWXQJVIOXVV� �EHU� GDV� %H�

WULHEVPLWWHO�� =XP� 6FKXW]� GHV� .RQYHUWHUV� .6� YRU� XQ]XOlVVLJ� KRKHQ� )HKOHUVWU|PHQ� NDQQ� GHU

7UDQVIRUPDWRU� GXUFK� HLQH�hEHUEU�FNXQJ�PLW� HLQHP� /HLVWXQJVVFKDOWHU� NXU]JHVFKORVVHQ�ZHU�

GHQ�� 'HU� %HWUDJ� GHU� HLQJHNRSSHOWHQ� 6SDQQXQJ� O8 � NDQQ� DQDORJ� ]XP� 67$7&20� QDKH]X

XQDEKlQJLJ�YRP�/lQJVVWURP� O, �JHUHJHOW�ZHUGHQ�

'LH�6FKUlJUHJHOXQJ� LVW�PLW�HLQHP�83)&�P|JOLFK��(U�NRSSHOW�HLQH�6SDQQXQJ� O8 �PLW� HLQHP

EHOLHELJ� HLQVWHOOEDUHQ� 3KDVHQZLQNHO� VHULHOO� LQ� GDV� 6\VWHP� HLQ�� 'DPLW� N|QQHQ� :LUN�� XQG

%OLQGOHLVWXQJVIOXVV� �EHU� GDV� %HWULHEVPLWWHO� XQDEKlQJLJ� YRQHLQDQGHU� JHUHJHOW� ZHUGHQ�� =XP

$XVJOHLFK�GHU�:LUNOHLVWXQJVELODQ]�GHV�DOV�YHUOXVWORV�EHWUDFKWHWHQ�83)&�PXVV�GLH�GXUFK�GHQ

VHULHOOHQ�7UDQVIRUPDWRU� DXI� GLHVH�:HLVH� LQ� GDV�6\VWHP�HLQJHEUDFKWH�HQWQRPPHQH�:LUNOHLV�

WXQJ� �EHU� GHQ� SDUDOOHOHQ�7UDQVIRUPDWRU� LP�4XHU]ZHLJ�ZLHGHU� HQWQRPPHQ�HLQJHEUDFKW�ZHU�

GHQ��8QDEKlQJLJ�GDYRQ�NDQQ�GHU�SDUDOOHOH�7UDQVIRUPDWRU�GHV�83)&�]XVlW]OLFK�]XU�4XHUNRP�

SHQVDWLRQ�JHQXW]W�ZHUGHQ�� VR�GDVV�%HWUDJ�XQG�3KDVH�GHV� HLQ]XSUlJHQGHQ�6WURPHV� T, � HLQHU�

VHLWV� DXV� GHU�:LUNOHLVWXQJVELODQ]� XQG� DQGHUHUVHLWV� DXV� GHU� DXV]XWDXVFKHQGHQ� %OLQGOHLVWXQJ

HUPLWWHOW� ZHUGHQ� P�VVHQ�� 'HU� SDUDOOHOH� 7UDQVIRUPDWRU� NDQQ� GXUFK� HLQHQ� VHULHOOHQ� 6FKDOWHU

�VLHKH� %LOG� ����� GHDNWLYLHUW� ZHUGHQ�� IDOOV� GHU� 83)&� DXVVFKOLH�OLFK� LQ� VHLQHU� )XQNWLRQ� DOV

/lQJVNRPSHQVDWLRQ�EHWULHEHQ�ZHUGHQ�VROO�

'LH�.RQYHUWHU�6WHXHUXQJ�HLQHV�)$&76�*HUlWHV�HUKlOW�6WHOOJU|�HQ�YRQ�GHQ�ORNDOHQ�%HWULHEV�

PLWWHOUHJHOXQJHQ�� 6LH� EHUHFKQHW� GDUDXV� %HWUDJ� XQG� 3KDVH� GHU� ]X� HU]HXJHQGHQ� HOHNWULVFKHQ

*U|�HQ� O8 �E]Z�� T, �XQG�VHW]W�GLHVH�,QIRUPDWLRQHQ�LQ�HOHNWULVFKH�*U|�HQ�I�U�GLH�$QVWHXHUXQJ

GHU�.RQYHUWHU�XP��=XVlW]OLFK�QLPPW�VLH�HUIRUGHUOLFKH�6WHOOJU|�HQEHVFKUlQNXQJHQ�YRU��XP�GLH

PD[LPDOH� 8PULFKWHUOHLVWXQJ� QLFKW� ]X� �EHUVFKUHLWHQ�� hEOLFKHUZHLVH� EHQ|WLJW� GLH� .RQYHUWHU�

%HWULHEVEHUHLFK

LQGXNWLYH
.RPSHQVDWLRQ

NDSD]LWLYH
.RPSHQVDWLRQ

,T

8L

,T�PD[�,T�PD[

%LOG����� 6WURP�6SDQQXQJV�&KDUDNWHULVWLN�GHV�67$7&20



)$&76�*HUlWH�LQ�HOHNWULVFKHQ�(QHUJLH�EHUWUDJXQJVV\VWHPHQ ��

6WHXHUXQJ� LQ� $EKlQJLJNHLW� YRP� %HWULHEVPRGXV� I�U� GLH� SKDVHQULFKWLJH� (LQNRSSOXQJ� GHU

HU]HXJWHQ� HOHNWULVFKHQ� *U|�HQ� ]XVlW]OLFK� YHUVFKLHGHQH� ORNDOH� 0HVVJU|�HQ�� ZLH� ]�� %�� GLH

6SDQQXQJHQ� '&8 �XQG� L8 �XQG�GLH�6WU|PH� O, �XQG� T, ��(LQ]HOKHLWHQ�]X�OHLVWXQJVHOHNWURQLVFKHQ

.RPSRQHQWHQ�XQG�GHUHQ�$QVWHXHUXQJ�LQ�)$&76�*HUlWHQ�N|QQHQ�>��@�XQG�>��@�HQWQRPPHQ

ZHUGHQ��$XI�GLH�ORNDOHQ�5HJOHU�GHU�)$&76�*HUlWH�VRZLH�DXI�GLH�YRQ�LKQHQ�HU]HXJWHQ�6WHOO�

JU|�HQ�ZLUG�LP�IROJHQGHQ�$EVFKQLWW�QlKHU�HLQJHJDQJHQ�

���� 5HJHOXQJ

,Q� GLHVHP� $EVFKQLWW� ZHUGHQ� YHUVFKLHGHQH� ORNDOH� %HWULHEVPLWWHOUHJHOXQJHQ� YRUJHVWHOOW�� PLW

GHQHQ�)$&76�*HUlWH�DXVJHVWDWWHW�VLQG��XP�GLH�(LJHQVFKDIWHQ�/HLVWXQJVIOXVVUHJHOXQJ��6SDQ�

QXQJVUHJHOXQJ� XQG� 6WDELOLWlWVYHUEHVVHUXQJ� ]X� UHDOLVLHUHQ�� 9RQ� EHVRQGHUHU� %HGHXWXQJ� LVW

GDEHL�GHU�83)&��GHU�DOV�PXOWLIXQNWLRQDOHV�)$&76�*HUlW�GLH�HOHNWULVFKHQ�(LJHQVFKDIWHQ�DOOHU

DQGHUHQ� )$&76�*HUlWH� DXV� 7DEHOOH� ����� G�� K�� 4XHUNRPSHQVDWLRQ�� /lQJVNRPSHQVDWLRQ� XQG

6FKUlJUHJHOXQJ��YHUHLQW�

(V�ZLUG� ]ZLVFKHQ� ]ZHL�$UWHQ� YRQ� )$&76�5HJOHUQ� XQWHUVFKLHGHQ�� =XQlFKVW�P�VVHQ�5HJOHU

YRUKDQGHQ� VHLQ�� GLH� I�U� GDV� (LQKDOWHQ� HLQHV� VWDWLRQlUHQ� %HWULHEVSXQNWHV� EH]�JOLFK� 6SDQ�

QXQJVEHWUlJHQ� DQ� GHQ� $QVFKOXVVSXQNWHQ�� :LUN�� XQG� %OLQGOHLVWXQJVIO�VVHQ� YHUDQWZRUWOLFK

VLQG��'LHVH�5HJOHU�HUI�OOHQ�DOVR�JHZLVVHUPD�HQ�GLH�*UXQGIXQNWLRQHQ�GHU�)$&76�*HUlWH�XQG

VLQG� LP�:HVHQWOLFKHQ� I�U�GHQ�1RUPDOEHWULHE� UHOHYDQW��6LH� VLQG�QDKH�DQ�GHQ�%HWULHEVPLWWHOQ

DQJHRUGQHW� XQG�ZHUGHQ� LP�:HLWHUHQ� XQWHU� GHP�%HJULII� Ä$UEHLWVSXQNWUHJOHU³� ]XVDPPHQJH�

IDVVW�� 'DU�EHU� KLQDXV� VLQG� 5HJOHU� YRU]XVHKHQ�� GLH� GLH� 6WDELOLWlW� GHV� *HVDPWV\VWHPV� GXUFK

JH]LHOWH�(LQJULIIH�GHU�)$&76�*HUlWH�YHUEHVVHUQ��'D]X�]lKOHQ�5HJOHU� ]XU�9HUEHVVHUXQJ� GHU

WUDQVLHQWHQ�6WDELOLWlW�XQG�5HJOHU�]XU�(UK|KXQJ�GHU�6\VWHPGlPSIXQJ��%HL�HLQHU�GHP�%HWULHE

GHU� )$&76�*HUlWH� YRUDXVJHKHQGHQ� (LQVDW]SODQXQJ�ZHUGHQ�$XIJDEHQ� XQG� )XQNWLRQDOLWlWHQ

GHU� *HUlWH� EHVWLPPW�� ZRQDFK� GLH� QRWZHQGLJHQ� 5HJHOXQJVHLJHQVFKDIWHQ� DXVJHZlKOW� XQG

LQVWDOOLHUW�ZHUGHQ�P�VVHQ�

������ $UEHLWVSXQNWUHJOHU

'LH�$UEHLWVSXQNWUHJOHU�HUKDOWHQ�YRQ�GHU�%HWULHEVI�KUXQJ�6ROOZHUWH� I�U�:LUN��XQG�%OLQGOHLV�

WXQJVIOXVV� �EHU� GDV� )$&76�*HUlW� �3LM�VROO� XQG�4LM�VROO�� VRZLH� GHQ� 6SDQQXQJVEHWUDJ� DP� $Q�

VFKOXVVNQRWHQ�L��8L�VROO���'LHVH�:HUWH�N|QQHQ�HQWZHGHU�DOV�5HVXOWDW�YRQ�2SWLPLHUXQJVUHFKQXQ�

JHQ�>��@�YRUOLHJHQ�RGHU�DXFK�GXUFK�DQGHUH�EHWULHEOLFKH�5DQGEHGLQJXQJHQ��ZLH�EHLVSLHOVZHLVH

YHUWUDJOLFKH� %LQGXQJHQ�� GLH� IHVWJHOHJWH� /HLVWXQJVIO�VVH� DXI� EHVWLPPWHQ� hEHUWUDJXQJVHOH�

PHQWHQ�YRUVHKHQ��JHJHEHQ�VHLQ��(LQH�ZLFKWLJH�(LJHQVFKDIW�GHV�83)&�LVW�GDEHL��GDVV�GLH�GUHL

6ROOZHUWH� XQDEKlQJLJ� YRQHLQDQGHU� DXVJHUHJHOW� ZHUGHQ� N|QQHQ�� 'LH� 5HJOHU� VLQG� LQ� LKUHU

PLQLPDOHQ�$XVI�KUXQJ� �EOLFKHUZHLVH� SURSRUWLRQDO�LQWHJUDOH� 5HJOHU� >���� ��@�� 'LH�:DKO� GHU

5HJOHUSDUDPHWHU�ZLUG� LP�5DKPHQ� GLHVHU�$UEHLW� QLFKW� EHKDQGHOW��'DI�U� JLOW� GDV� LQ� >��@� EH�

VFKULHEHQH�9RUJHKHQ��GDV�HLQH�VFKQHOOH�$XVUHJHOXQJ�GHU�6ROOZHUWH�RKQH�EOHLEHQGH�5HJHODE�



�� )$&76�*HUlWH�LQ�HOHNWULVFKHQ�(QHUJLH�EHUWUDJXQJVV\VWHPHQ

ZHLFKXQJ�JDUDQWLHUW��%LOG�����]HLJW�VFKHPDWLVFK�HLQHQ�83)&�PLW�]XJHK|ULJHP�5HJHOXQJVV\V�

WHP��GDV�QXU�GLH�$UEHLWVSXQNWUHJOHU�HQWKlOW�

'LH� GUHL� $UEHLWVSXQNWUHJOHU� EHVWLPPHQ� MHZHLOV� DXV� GHU� 5HJHODEZHLFKXQJ� GLH� 6WHOOJU|�HQ

{ }O8 �,P �� { }O8 �5H � E]Z�� ,T���'LH� GXUFK� GHQ� VHULHOOHQ�7UDQVIRUPDWRU� GHV�83)&� LQ� GDV� 6\VWHP

HLQJHNRSSHOWH� 6SDQQXQJ� O8 � ZLUG� JHELOGHW�� LQGHP� GLH� GXUFK� GLH� /HLVWXQJVIOXVVUHJOHU� EH�

VWLPPWH�6SDQQXQJ� O8 � �XP�GHQ�3KDVHQZLQNHO�GHU�6SDQQXQJ� L8 � JHGUHKW�ZLUG��'HQ�=XVDP�

PHQKDQJ�]ZLVFKHQ�GHQ�6SDQQXQJHQ�DQ�GHQ�$QVFKOXVVNOHPPHQ�GHV�83)&�XQG�GHQ�6WHOOJU|�

�HQ� { }O8 �,P �� { }O8 �5H �XQG�,T��YHUGHXWOLFKW�GDV�=HLJHUGLDJUDPP�LQ�%LOG������'LH�TXHUUHJHOQGH

(LJHQVFKDIW�ZLUG�]XU�%HHLQIOXVVXQJ�GHV�:LUN��XQG�GLH�OlQJVUHJHOQGH�(LJHQVFKDIW�]XU�%HHLQ�

IOXVVXQJ�GHV�%OLQGOHLVWXQJVIOXVVHV�YHUZHQGHW��'LHV�HQWVSULFKW�GHU�VWDUNHQ�.RSSOXQJ�]ZLVFKHQ

:LUNOHLVWXQJVIOXVV�XQG�6SDQQXQJVZLQNHOGLIIHUHQ]� E]Z��%OLQGOHLVWXQJVIOXVV� XQG�6SDQQXQJV�

EHWUDJVGLIIHUHQ]�HLQHV�hEHUWUDJXQJVHOHPHQWHV�>��@�

'HU� GXUFK� GHQ� SDUDOOHOHQ� 7UDQVIRUPDWRU� DP� $QVFKOXVVSXQNW� L� LQ� GDV� 6\VWHP� HLQJHEUDFKWH

JHVDPWH�4XHUVWURP� T, �HUJLEW�VLFK�DXV�GHU�JHRPHWULVFKHQ�$GGLWLRQ�GHU�6WU|PH� �T, �XQG� �T, �

'HU�%HWUDJ�GHV�6WURPHV� �T, � LVW�GLH�6WHOOJU|�H�GHV�6SDQQXQJVUHJOHUV�XQG�ZLUG�]XU�5HJHOXQJ

GHV� 6SDQQXQJVEHWUDJHV� DP� $QVFKOXVVSXQNW� L� EHQ|WLJW�� (U� EHVLW]W� HLQH� 3KDVHQYHUVFKLHEXQJ

YRQ� ����� ]XU� 6SDQQXQJ� L8 � XQG� ZLUNW� VLFK� VRPLW� OHGLJOLFK� DXI� GLH� 1HWWREOLQGOHLVWXQJ� DQ

GLHVHP� 3XQNW� DXV� �VLHKH� %LOG� ������ 'HU� 6WURP� �T, � ZLUG� ]XP� $XVJOHLFK� GHU� :LUNOHLVWXQJ

EHQ|WLJW��GLH�GHU�VHULHOOH�7UDQVIRUPDWRUV�GHV�83)&�PLW�GHP�6\VWHP�DXVWDXVFKW��(U�OLHJW�GDKHU

LQ�3KDVH�PLW�GHU�6SDQQXQJ� L8 �XQG�LVW�QLFKW�JH]LHOW�EHHLQIOXVVEDU�

(h6

3LM��VROO

4LM��VROO

8L��VROO

83)&�$UEHLWVSXQNWUHJOHU

,P^8O
�`

5H^8O
�`

,T�

5�FNI�KUJU|�HQ��3LM����4LM���8L

83)&

6SDQQXQJV�
UHJOHU

%OLQGOHLVWXQJV�
IOXVVUHJOHU

:LUNOHLVWXQJV�
IOXVVUHJOHU

.RQYHUWHU�6WHXHUXQJ

0HVVJU|�HQ

6WHOOJU|�HQ
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%LOG����� 83)&�PLW�$UEHLWVSXQNWUHJOHUQ��LQWHJULHUW�LQ�HLQ�(h6



)$&76�*HUlWH�LQ�HOHNWULVFKHQ�(QHUJLH�EHUWUDJXQJVV\VWHPHQ ��

������ 5HJOHU�]XU�%HHLQIOXVVXQJ�GHU�6WDELOLWlW

5HJOHU�� GLH� GLH� 6WDELOLWlW� GHV�*HVDPWV\VWHPV� EHHLQIOXVVHQ�� EHILQGHQ� VLFK� HEHQIDOOV� ORNDO� DQ

GHQ�)$&76�*HUlWHQ��bKQOLFK�ZLH�GlPSIXQJVYHUEHVVHUQGH�0D�QDKPHQ�DP�7XUERVDW]��]��%�

3HQGHOGlPSIXQJVJHUlWH��366��>��@��YHUEHVVHUQ�PLW�'lPSIXQJVUHJOHUQ�DXVJHVWDWWHWH�)$&76�

*HUlWH�GLH�6WDELOLWlW� GHV�*HVDPWV\VWHPV�XQG�EHZLUNHQ� HLQ� VFKQHOOHUHV�$ENOLQJHQ� YRQ�/HLV�

WXQJVSHQGHOXQJHQ�QDFK�6W|UXQJHQ�LP�1HW]��,Q�1HW]HQ�PLW�KRKHP�9HUPDVFKXQJVJUDG�E]Z��EHL

6FKZLQJXQJHQ��GLH�]ZLVFKHQ�EHQDFKEDUWHQ�.UDIWZHUNHQ�DXIWUHWHQ��,QWUD�$UHD�0RGHQ��HLJQHQ

VLFK� 366� HKHU� DOV� GlPSIHQGH� 0D�QDKPHQ� YRQ� )$&76�*HUlWHQ�� +LQJHJHQ� VLQG� )$&76�

*HUlWH� PLW� HQWVSUHFKHQGHQ� 'lPSIXQJVUHJOHUQ� EHVVHU� JHHLJQHW�� /HLVWXQJVSHQGHOXQJHQ�� GLH

]ZLVFKHQ�ZHLW�HQWIHUQW�OLHJHQGHQ�(U]HXJHUQ�RGHU�*UXSSHQ�YRQ�.UDIWZHUNHQ�DXIWUHWHQ��,QWHU�

$UHD�0RGHQ��� ]X�GlPSIHQ� >��@��*HUDGH� OlQJVNRPSHQVLHUHQGH�XQG� VFKUlJUHJHOQGH�%HWULHEV�

PLWWHO�KDEHQ�GXUFK�LKUHQ�/HLVWXQJVHLQJULII�EHL�HLQHU�3ODW]LHUXQJ�VHULHOO�]X�GHQ�hEHUWUDJXQJV�

OHLWXQJHQ�� �EHU� ZHOFKH� GLH� HQWVSUHFKHQGH� 0RGH� VFKZLQJW�� HLQ� KRKHV� 'lPSIXQJVSRWHQ]LDO

>������@�

'D�VLFK�6FKZLQJXQJHQ� LQ�(h6��EOLFKHUZHLVH� LQ�)RUP�YRQ�:LUN��XQG�%OLQGOHLVWXQJVSHQGH�

OXQJHQ��EHU�HLQH�RGHU�PHKUHUH�/HLWXQJHQ�lX�HUQ��NDQQ�GLH�UHJHOEDUH�/lQJVVSDQQXQJ� O8 �HLQHV

83)&�DXIJUXQG�GHU�NXU]HQ�6FKDOW]HLWHQ�GHU�.RQYHUWHU�GXUFK�JH]LHOWH�9HUlQGHUXQJ�LP�.XU]�

]HLWEHUHLFK� ]XU�%HHLQIOXVVXQJ� YRQ�/HLVWXQJVSHQGHOXQJHQ� YHUZHQGHW�ZHUGHQ��$EHU� DXFK� GLH

4XHUVWURPHLQVSHLVXQJ� T, � LVW� SULQ]LSLHOO� ]XU�6FKZLQJXQJVGlPSIXQJ� JHHLJQHW�� GD� VLH�GLH�PLW

GHU� /HLVWXQJVSHQGHOXQJ� HLQKHUJHKHQGH� 6SDQQXQJVVFKZDQNXQJ� LP� $QVFKOXVVNQRWHQ� EHHLQ�

IOXVVW�

j

j

,P

5H

L8

O8

O8 O8 �

M8

�T,

�T,

T,

%LOG����� =HLJHUGLDJUDPP�GHU�6WHOOJU|�HQ�XQG�6SDQQXQJHQ�DQ�GHQ�$QVFKOXVVNOHPPHQ�GHV

83)&��YJO��%LOG�����XQG�%LOG�����



�� )$&76�*HUlWH�LQ�HOHNWULVFKHQ�(QHUJLH�EHUWUDJXQJVV\VWHPHQ

,Q�GHU�/LWHUDWXU�VLQG�EHUHLWV�LQ�JUR�HU�$Q]DKO�XQWHUVFKLHGOLFKH�'lPSIXQJVUHJOHU�)XQNWLRQDOH

I�U� )$&76�*HUlWH� XQWHUVXFKW� ZRUGHQ�� 'DEHL� VLQG� VRZRKO� NRQYHQWLRQHOOH� 5HJOHU�� ZLH� =X�

VWDQGVUHJOHU�XQG�/HDG�/DJ�5HJOHU��DOV�DXFK�PRGHUQH�5HJHOXQJVYHUIDKUHQ��ZLH�)X]]\�&RQWURO

RGHU�K\EULGH�6WUXNWXUHQ�PLW�.�QVWOLFKHQ�1HXURQDOHQ�1HW]HQ��XQWHUVXFKW�ZRUGHQ��5HSUlVHQWD�

WLY� ZLUG� GD]X� DXI� GLH� /LWHUDWXUVWHOOHQ� >��@�>��@� YHUZLHVHQ�� 'LH� $XVZDKO� HLQHV� JHHLJQHWHQ

5HJHODOJRULWKPXV�KlQJW� DXFK�KLHU� VWDUN�YRQ� YHUVFKLHGHQHQ�(LQIOXVVSDUDPHWHUQ� GHV�*HVDPW�

V\VWHPV� DE�� LQ� GDV� )$&76�*HUlWH� ]ZHFNV� 'lPSIXQJ� YRQ� /HLVWXQJVSHQGHOXQJHQ� LQVWDOOLHUW

ZHUGHQ�VROOHQ��VRZLH�YRQ�GHU�+DXSWDXIJDEH��GLH�GLH�)$&76�*HUlWH�]X�HUI�OOHQ�KDEHQ��+LHUEHL

VLQG�GDV�6FKZLQJXQJVYHUKDOWHQ�GHV�6\VWHPV��GLH�0|JOLFKNHLW�HLQHU�.RRUGLQDWLRQ�PLW�DQGHUHQ

5HJHOHLQULFKWXQJHQ�LP�1HW]�VRZLH�GLH�$QIRUGHUXQJHQ�DQ�$GDSWLHUEDUNHLW�XQG�5REXVWKHLW�GHU

5HJOHU�JHJHQ�EHU�=XVWDQGVlQGHUXQJHQ�]X�DQDO\VLHUHQ�

$XIJUXQG�GHU�JUR�HQ�9LHOIDOW�GHU�P|JOLFKHQ�5HJOHU�6WUXNWXUHQ�XQG��)XQNWLRQDOH�]XU�'lPS�

IXQJ�YRQ�/HLVWXQJVSHQGHOXQJHQ�PLW�)$&76�*HUlWHQ�ZLUG�LQ�%LOG�����]XQlFKVW�HLQ�DOOJHPHL�

QHU� 'lPSIXQJVUHJOHU� HLQJHI�KUW�� 6HLQH� 6WUXNWXU�� (QWZXUIVSDUDPHWHU� XQG� (LQJDQJVJU|�HQ

P�VVHQ� LQ� HLQHP� (QWZXUIVSUR]HVV� GHP� $QIRUGHUXQJVSURILO� GHV� *HVDPWV\VWHPV� LQGLYLGXHOO

DQJHSDVVW�ZHUGHQ��$OV�P|JOLFKH�(LQJDQJVJU|�HQ�HLQHV�'lPSIXQJVUHJOHU�)XQNWLRQDOV�N|QQHQ

5HJHODEZHLFKXQJHQ� GH]HQWUDO� PHVVEDUHU� /HLVWXQJVIO�VVH�� 6WU|PH� XQG� 6SDQQXQJHQ� GLHQHQ�

+LQVLFKWOLFK�GHU�6WHOOJU|�HQ�EHVWHKW�GLH�0|JOLFKNHLW��DXI�/lQJVVSDQQXQJ�XQG�4XHUVWURP�GHV

83)&�DGGLWLY�]X�6WHOOJU|�HQ�GHU�$UEHLWVSXQNWUHJOHU�(LQIOXVV� ]X�QHKPHQ��(LQH�.RQNUHWLVLH�

UXQJ�GHV�'lPSIXQJVUHJOHUV�HUIROJW�LQ�.DSLWHO���

(LQH� ZHLWHUH� ZLFKWLJH� 5HJHOXQJVHLJHQVFKDIW� YRQ� )$&76�*HUlWHQ� ]XU� %HHLQIOXVVXQJ� GHU

'\QDPLN� YRQ� (h6� LVW� GLH� 9HUEHVVHUXQJ� GHU� WUDQVLHQWHQ� 6WDELOLWlW�� 3UREOHPDWLVFK� LVW� GLHVH

EHVRQGHUV� LQ� ORQJLWXGLQDOHQ�� VFKZDFK�YHUPDVFKWHQ�1HW]VWUXNWXUHQ�� LQ�GHQHQ�EHL�)HKOHUQ�DXI

/HLWXQJHQ� 3ROUlGHU� GHU� *HQHUDWRUHQ� QDFK� HLQHU� .XU]XQWHUEUHFKXQJ� GXUFKVFKO�SIHQ�� 'LHV

HUIRUGHUW�HLQH�VRIRUWLJH�7UHQQXQJ�GHV�DX�HU�7ULWW�JHIDOOHQHQ�*HQHUDWRUV�YRP�1HW]��'LH�WUDQ�

VLHQWH�6WDELOLWlW� NDQQ� MHGRFK�DXFK� LQ�YHUPDVFKWHQ�9HUEXQGV\VWHPHQ�EHL� VFKZDFKHU�1HW]DQ�

ELQGXQJ� OHLVWXQJVVWDUNHU� 1HW]HLQVSHLVXQJHQ� GXUFK� )HKOHU� DXI� GHU� HLQVSHLVHQGHQ� /HLWXQJ

JHIlKUGHW�VHLQ�

:HUGHQ� VFKUlJUHJHOQGH� )$&76�*HUlWH� VHULHOO� ]XU� hEHUWUDJXQJVOHLWXQJ� ]ZLVFKHQ� HLQHP

HLQVSHLVHQGHQ�*HQHUDWRU�XQG�GHP�VWDUUHQ�1HW]�HLQJHEDXW��VR�N|QQHQ�VLH�GLH�WUDQVLHQWH�6WDEL�

OLWlW�GHV�*HQHUDWRUV�YHUEHVVHUQ��'LH�:LUNXQJ�NDQQ�DQKDQG�GHV�%HWULHEVGLDJUDPPV�PLW�GHP

)OlFKHQVDW]� >��@� HUOlXWHUW� ZHUGHQ�� 'D]X� ZLUG� HLQH� $QRUGQXQJ� JHPl�� %LOG� ���� PLW� HLQHP

VFKUlJUHJHOQGHQ�)$&76�*HUlW�LQ�(LQEDXSRVLWLRQ���EHWUDFKWHW��7HLOV\VWHP���EHVWHKW�LQ�GLHVHP

)DOO� DXV� HLQHP�*HQHUDWRU�� GHVVHQ� WUDQVLHQWH� 6WDELOLWlW� YHUEHVVHUW� ZHUGHQ� VROO�� 7HLOV\VWHP� �

VWHOOW�HLQ�VWDUUHV�1HW]�GDU��,Q�%LOG�����LVW�GD]X�GLH�WUDQVLHQWH�*HQHUDWRUOHLVWXQJ� *D3 �GHV�*HQH�

UDWRUV� LQ� 7HLOV\VWHP� �� LQ� $EKlQJLJNHLW� GHV� hEHUWUDJXQJVZLQNHOV� d�� DXIJHWUDJHQ�� 'LHVHU

:LQNHO� HUUHFKQHW� VLFK� DXV� GHU� 'LIIHUHQ]� ]ZLVFKHQ� GHP� :LQNHO� GHU� 3ROUDGVSDQQXQJ� GHV



)$&76�*HUlWH�LQ�HOHNWULVFKHQ�(QHUJLH�EHUWUDJXQJVV\VWHPHQ ��

*HQHUDWRUV�XQG�GHP�:LQNHO�GHU�6SDQQXQJ�GHV�VWDUUHQ�1HW]HV��'LH�DOV�NRQVWDQW�DQJHQRPPHQH

PHFKDQLVFKH�/HLVWXQJ�GHU�7XUELQH�GHV�*HQHUDWRUV� VHL�PLW�37��EH]HLFKQHW��%HL�HLQHP�)HKOHU

DXI�/HLWXQJ�/��RGHU�/��PLW� DQVFKOLH�HQGHU�.XU]XQWHUEUHFKXQJ�GXUFKOlXIW� GHU�%HWULHEVSXQNW

GHV�*HQHUDWRUV�HLQH�/LQLH��GLH�GLH�HLQJH]HLFKQHWH�%HVFKOHXQLJXQJVIOlFKH�$D�XQG�GLH�%UHPV�

IOlFKH�%D�HLQVFKOLH�W��'LH�WUDQVLHQWH�6WDELOLWlW�NDQQ�QXU�GDQQ�JHZlKUOHLVWHW�ZHUGHQ��ZHQQ�GLH

%HVFKOHXQLJXQJVIOlFKH�$D�NOHLQHU�RGHU�JOHLFK�GHU�%UHPVIOlFKH�%D�LVW�

,VW�GLHV�QLFKW�JHJHEHQ��VR�NDQQ�]XU�6LFKHUVWHOOXQJ�GHU�WUDQVLHQWHQ�6WDELOLWlW�GLH�]ZLVFKHQ�GHP

*HQHUDWRU�XQG�GHP�VWDUUHQ�1HW]��EHUWUDJHQH�WUDQVLHQWH�*HQHUDWRUOHLVWXQJ� *D3 �LP�.XU]]HLWEH�

UHLFK�GXUFK�HLQ�VFKUlJUHJHOQGHV�)$&76�*HUlW�LQ�(LQEDXSRVLWLRQ���JH]LHOW�EHHLQIOXVVW�ZHUGHQ�

0LWWHOV� (LQSUlJXQJ� HLQHU� =XVDW]VSDQQXQJ� O8 � ZLUG� GHU� hEHUWUDJXQJVZLQNHO� d� � XP� HLQHQ

:LQNHO�J �YHUJU|�HUW��VR�GDVV�VLFK�GLH�.XUYH� *D3 �XP�GHQ�:HUW�GHV�:LQNHOV�J �DXI�GHU�$E�

V]LVVH�QDFK�UHFKWV�YHUVFKLHEW��'DGXUFK�EHZHJW�VLFK�GHU�YRP�*HQHUDWRU�GXUFKODXIHQH�%HWULHEV�

SXQNW�QXQ�DXI�GHU�.XUYH� *E3 ��'LH�%UHPVIOlFKH�ZLUG�DXI�GLHVH�:HLVH�XP�GLH�)OlFKH�%E�YHU�

JU|�HUW��'DV�EHZLUNW�HLQ�$EEUHPVHQ�GHV�3ROUDGHV��ELV�GLH� WUDQVLHQWH�6WDELOLWlW� JHZlKUOHLVWHW

LVW��'LHVHV�WKHRUHWLVFKH�3ULQ]LS�ZXUGH�LQ�>��@�HUVWPDOV�YRUJHVWHOOW��'DUDXI�EDVLHUHQG�ZXUGH�LP
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%LOG����� .RPSOHWWHV�5HJHOXQJVV\VWHP�HLQHV�83)&



�� )$&76�*HUlWH�LQ�HOHNWULVFKHQ�(QHUJLH�EHUWUDJXQJVV\VWHPHQ

5DKPHQ�GLHVHU�$UEHLW�HLQ�ZHLWHUHU�ORNDOHU�5HJOHU�HQWZLFNHOW��GHU�HEHQIDOOV�LQ�GDV�5HJHOXQJV�

V\VWHP� HLQHV� 83)&� LQ� %LOG� ���� HLQJH]HLFKQHW� LVW�� 'LH� (LQJDQJVJU|�HQ� GLHVHV� QLFKWOLQHDUHQ

5HJOHU�)XQNWLRQDOV�HQWKDOWHQ�X��D��,QIRUPDWLRQHQ��EHU�GLH�3ROUDGEHZHJXQJ�GHV�*HQHUDWRUV�LQ

7HLOV\VWHP� ��� hEHU� GLHVHV� 3ULQ]LS� KLQDXVJHKHQG� H[LVWLHUHQ�ZHLWHUH� 5HJHOXQJVYHUIDKUHQ� ]XU

9HUEHVVHUXQJ� GHU� WUDQVLHQWHQ� 6WDELOLWlW� PLW� )$&76�*HUlWHQ�� GLH� LQ� >��@�>��@� EHKDQGHOW

ZHUGHQ�

(V� VHL� HUZlKQW�� GDVV� GDV� 83)&�5HJHOXQJVV\VWHP� LQ� GHU� KLHU� JH]HLJWHQ� $XVI�KUXQJ� QRFK

NHLQH�.RRUGLQDWLRQVPD�QDKPHQ�HQWKlOW��GLH�I�U�GHQ�]XYHUOlVVLJHQ�%HWULHE�MHGRFK�QRWZHQGLJ

VLQG��$XFK�GD]X�ZLUG�DXI�.DSLWHO���YHUZLHVHQ�

���� 0RGHOOLHUXQJ

=XU�0RGHOOLHUXQJ� YRQ�)$&76�*HUlWHQ�ZLUG� JHPl�� >��@� ]ZLVFKHQ� VWDWLRQlUHU� XQG� G\QDPL�

VFKHU�0RGHOOLHUXQJ�XQWHUVFKLHGHQ��,Q�EHLGHQ�)lOOHQ�ZLUG�GDEHL�DQDORJ�]X�GHU�%HVFKUHLEXQJ�LQ

$EVFKQLWW�����HLQH�'DUVWHOOXQJ�PLW�9LHUSROHQ�YHUZHQGHW��'LH�VWDWLRQlUH�0RGHOOLHUXQJ��LQ�GHU

GLH�HOHNWULVFKH�:LUNXQJ�GHU�)$&76�*HUlWH�DOV�NRQVWDQW�EHWUDFKWHW�ZLUG��LVW�I�U�/DVWIOXVV��XQG

VWDWLRQlUH�2SWLPLHUXQJVUHFKQXQJHQ�UHOHYDQW��)�U�GLH�8QWHUVXFKXQJ�GHV�9HUKDOWHQV�LP�.XU]�

XQG�0LWWHO]HLWEHUHLFK�KLQJHJHQ�XQG�LQVEHVRQGHUH�GHU�5HJHOXQJVHLJHQVFKDIWHQ�LVW�GDV�G\QDPL�

VFKH� 9HUKDOWHQ� QDFK]XELOGHQ�� 'D]X� P�VVHQ� 9LHUSROHOHPHQWH� PLW� ]HLWOLFK� YHUlQGHUEDUHQ

:HUWHQ� HLQJHVHW]W� ZHUGHQ�� GLH� HLQH� VWXIHQORVH� XQG� VFKQHOOH� 8PVHW]XQJ� GHU� YRUJHJHEHQHQ

6WHOOJU|�HQ�HUP|JOLFKHQ�

(QWVSUHFKHQG�GHU�7KHPDWLN�LVW�LQ�GHU�YRUOLHJHQGHQ�$UEHLW�EHVRQGHUV�GLH�G\QDPLVFKH�0RGHO�

OLHUXQJ�XQG�5HJHOXQJ�YRQ�)$&76�*HUlWHQ�YRQ�%HGHXWXQJ��ZREHL�0RGHOOH� ]XU� HLQSKDVLJHQ

(IIHNWLYZHUWEHUHFKQXQJ� YHUZHQGHW� ZHUGHQ�� 'LH� DOOJHPHLQH� VWDWLRQlUH� XQG� G\QDPLVFKH

%E
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%LOG����� %HWULHEVGLDJUDPP�GHV�*HQHUDWRUV�LQ�7HLOV\VWHP���XQG�3ULQ]LS�GHU�5HJHOXQJ�]XU

9HUEHVVHUXQJ�GHU�WUDQVLHQWHQ�6WDELOLWlW



)$&76�*HUlWH�LQ�HOHNWULVFKHQ�(QHUJLH�EHUWUDJXQJVV\VWHPHQ ��

0RGHOOLHUXQJ�ZDU�EHUHLWV�*HJHQVWDQG�YLHOHU�)RUVFKXQJVDUEHLWHQ�>��������������@��'DKHU�ZLUG

LP� )ROJHQGHQ� KDXSWVlFKOLFK� DXI� GLH� 0RGHOOLHUXQJ� HLQJHJDQJHQ�� ZLH� VLH� VSH]LHOO� I�U� GLH

%HUHFKQXQJHQ�XQG�6LPXODWLRQHQ�LP�5DKPHQ�GLHVHU�$UEHLW�YHUZHQGHW�ZXUGH��=XQlFKVW�ZLUG

HLQ�VWDWLRQlUHV�0RGHOO�HLQHV�83)&�YRUJHVWHOOW��'LH�4XHUNRPSHQVDWLRQ�GHV�83)&�ZLUG�GXUFK

HLQH� 6SDQQXQJVTXHOOH� T8 � PLW� QDFKJHVFKDOWHWHU� $GPLWWDQ]� T< � LP� 4XHU]ZHLJ� PRGHOOLHUW�

/lQJVNRPSHQVDWLRQ� XQG� 6FKUlJUHJHOXQJ� ZHUGHQ� GXUFK� HLQHQ� LGHDOHQ� 7UDQVIRUPDWRU� PLW

NRPSOH[HP� hEHUVHW]XQJVYHUKlOWQLV� � � UHSUlVHQWLHUW�� 'LH� .XU]VFKOXVVLPSHGDQ]� GHV� I�U� GLH

(LQNRSSOXQJ�GHU�/lQJVVSDQQXQJ�HLQJHVHW]WHQ�7UDQVIRUPDWRUV�ZLUG�GXUFK�HLQH�$GPLWWDQ]� O<

LP�/lQJV]ZHLJ�EHU�FNVLFKWLJW�� ,QVJHVDPW�HUJLEW�VLFK�HLQ�9LHUSROHUVDW]VFKDOWELOG�JHPl��%LOG

�����

'LH� G\QDPLVFKH� 0RGHOOLHUXQJ� GHV� %HWULHEVYHUKDOWHQV� YRQ� )$&76�*HUlWHQ� HUIROJW� GXUFK

]HLWYHUlQGHUOLFKH� 6SDQQXQJV�� XQG� 6WURPTXHOOHQ� LP� /lQJV�� XQG� 4XHU]ZHLJ�� 'LHVH� 4XHOOHQ

HUVHW]HQ�GLH�GXUFK�8PULFKWHU� JHVWHXHUWHQ�7UDQVIRUPDWRUHQ��'HU�9RUWHLO� HLQHU�]HLWYHUlQGHUOL�

FKHQ�6WURPTXHOOH�LP�4XHU]ZHLJ�JHJHQ�EHU�HLQHU�]HLWYHUlQGHUOLFKHQ�$GPLWWDQ]�EHVWHKW�LQ�GHU

VSDQQXQJVXQDEKlQJLJHQ� %OLQGVWURPEHUHLWVWHOOXQJ�� ZLH� VLH� HLQ� 67$7&20� XQG� HLQ� 83)&

HUP|JOLFKHQ��'LH�6SDQQXQJVTXHOOH�LP�/lQJV]ZHLJ�NDQQ�VFKUlJUHJHOQG�XQG�OlQJVNRPSHQVLH�

UHQG�ZLUNHQ�XQG�GHQ�(LQIOXVV�GHU�.XU]VFKOXVVLPSHGDQ]�GHV�6HULHQWUDQVIRUPDWRUV�QDFKELOGHQ�

'LH� WK\ULVWRUJHVWHXHUWHQ� 6SDQQXQJVXPULFKWHU� EHVLW]HQ� DQQlKHUQG� 9=���9HUKDOWHQ� PLW� HLQHU

=HLWNRQVWDQWH�7F��GHUHQ�:HUW�]ZLVFKHQ����XQG����PV�OLHJW�>��@��$XIJUXQG�GHU�%DXJOHLFKKHLW

GHU� 8PULFKWHU� ZLUG� I�U� DOOH� (OHPHQWH� GHU� JOHLFKH�:HUW� JHZlKOW�� 'LH� .RQYHUWHU�6WHXHUXQJ

NDQQ�LP�0RGHOO�IROJHQGHUPD�HQ�YHUHLQIDFKW�ZHUGHQ��'LH�H[SOL]LWH�1DFKELOGXQJ�GHU�$QVWHXH�

UXQJ� GHU� 7K\ULVWRUHQ� GXUFK� =�QGLPSXOVH� LVW� QLFKW� HUIRUGHUOLFK�� GD� GLH� HLQ]XNRSSHOQGHQ

6SDQQXQJHQ�XQG�6WU|PH�DXV�GHQ�6WHOOJU|�HQ�GHU�5HJOHU�]XU�9HUI�JXQJ�VWHKHQ�XQG�QDFK�GHU

9HUDUEHLWXQJ� LQ� GHU�.RQYHUWHU�6WHXHUXQJ� XQG� JHPl��REHQ� HUZlKQWHU�9=���)LOWHUXQJ� GLUHNW

DXI� GLH� 4XHOOHQ� LP� 9LHUSROHOHPHQW� JHVFKDOWHW� ZHUGHQ� N|QQHQ�� 'DV�0RGHOO� GHU� .RQYHUWHU�

L8 M8

O,

T8

T<

O< �

LGHDOHU�7UDQVIRUPDWRU

%LOG������ 6WDWLRQlUHV�0RGHOO�HLQHV�83)&



�� )$&76�*HUlWH�LQ�HOHNWULVFKHQ�(QHUJLH�EHUWUDJXQJVV\VWHPHQ

6WHXHUXQJ�KDW�OHGLJOLFK�I�U�GLH�SKDVHQULFKWLJH�(LQNRSSOXQJ�GHU�6SDQQXQJHQ�XQG�6WU|PH�]XU

.RPSHQVDWLRQ� E]Z�� 6FKUlJUHJHOXQJ� XQG� I�U� GLH� 6WHOOJU|�HQEHJUHQ]XQJ� ]X� VRUJHQ�� =XU

%HUHFKQXQJ�GHU�NRUUHNWHQ�3KDVHQZLQNHO�P�VVHQ�GHU�6WHXHUXQJ�GLH�*U|�HQ� O, �XQG� L8 �]XJH�

I�KUW�ZHUGHQ�

'LH�ORNDOHQ�%HWULHEVPLWWHOUHJHOXQJHQ�N|QQHQ�ZLH�LQ�%LOG�����DXVJHI�KUW�LQ�GDV�6LPXODWLRQV�

PRGHOO��EHUQRPPHQ�ZHUGHQ��,QVJHVDPW�HUJLEW�VLFK�GDV�LQ�%LOG������GDUJHVWHOOWH�G\QDPLVFKH

*HVDPWPRGHOO�

���� ,QWHJUDWLRQ�LQ�GLH�6LPXODWLRQVXPJHEXQJ

=XU�G\QDPLVFKHQ�6LPXODWLRQ�YRQ�(h6�PLW�)$&76�*HUlWHQ�PXVV� HLQ� JHHLJQHWHV�:HUN]HXJ

]XU� 9HUI�JXQJ� VWHKHQ�� PLW� GHP� 8QWHUVXFKXQJHQ� LP� .XU]��� 0LWWHO�� XQG� /DQJ]HLWEHUHLFK

P|JOLFK� VLQG�� ,Q� >��@� ZXUGH� HLQH� REMHNWRULHQWLHUWH� 6LPXODWLRQVXPJHEXQJ� I�U� ��SKDVLJH

G\QDPLVFKH�(IIHNWLYZHUWVLPXODWLRQHQ�I�U�GLH�REHQ�JHQDQQWHQ�=HLWEHUHLFKH�XQWHU�0$7/$%·�

6,08/,1.·� HQWZLFNHOW�� 'LHVH� 6LPXODWLRQVXPJHEXQJ� ZXUGH� GRUW� KDXSWVlFKOLFK� I�U� GLH

1DFKELOGXQJ�YRQ�9RUJlQJHQ�LQ�%H]XJ�DXI�6SDQQXQJVVWDELOLWlW�XQG�GHQ�(LQVDW]�YRQ�(QHUJLH�

VSHLFKHUQ�I�U�VSDQQXQJVVWDELOLVLHUHQGH�0D�QDKPHQ�YHUZHQGHW��,P�5DKPHQ�GHU�YRUOLHJHQGHQ
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%LOG������ 0RGHOO�HLQHV�JHUHJHOWHQ�83)&��LQWHJULHUW�LQ�HLQ�(h6

�]XU�:DKO�GHU�5�FNI�KUJU|�HQ�VLHKH�%LOG�����XQG�$EVFKQLWW�����



)$&76�*HUlWH�LQ�HOHNWULVFKHQ�(QHUJLH�EHUWUDJXQJVV\VWHPHQ ��

$UEHLW� ZXUGH� GLHVH� 6LPXODWLRQVXPJHEXQJ� ZHLWHUHQWZLFNHOW� XQG� DQ� GLH� ]X� EHKDQGHOQGHQ

$XIJDEHQVWHOOXQJHQ�DQJHSDVVW�

0LW�GHP�VWDWLRQlUHQ�7HLO�GHU�6LPXODWLRQVXPJHEXQJ�N|QQHQ�$QIDQJVZHUWH�PLWWHOV�/DVWIOXVV�

EHUHFKQXQJ�I�U�HLQH�IROJHQGH�G\QDPLVFKH�6LPXODWLRQ�EHUHFKQHW�ZHUGHQ��'HU�G\QDPLVFKH�7HLO

VWHOOW�0RGHOONRPSRQHQWHQ�YRQ�.UDIWZHUNHQ�XQG�G\QDPLVFKH�/DVWPRGHOOH�]XU�9HUI�JXQJ��GLH

LQ�)RUP�HLQHU�%LEOLRWKHN� DEJHOHJW� VLQG��(LQ�.UDIWZHUN� NDQQ� MH� QDFK� JHZ�QVFKWHP�8PIDQJ

XQG�*HQDXLJNHLW�GHV�0RGHOOV�DXV�HLQHP�WUDQVLHQWHQ�RGHU�VXEWUDQVLHQWHQ�*HQHUDWRUPRGHOO�XQG

0RGHOOHQ� YRQ� (UUHJHUV\VWHPHQ�� 6SDQQXQJVUHJOHUQ�� 366�� .HVVHOQ�� 7XUELQHQ� XQG� /HLVWXQJV�

)UHTXHQ]�5HJHOHLQULFKWXQJHQ�]XVDPPHQJHVHW]W�ZHUGHQ��'LH�0RGHOOH�GLHVHU�7HLOV\VWHPH�VLQG

LQ�GHU�/LWHUDWXU�>��������������@�HLQJHKHQG�EHVFKULHEHQ�ZRUGHQ�XQG�ZHUGHQ�KLHU�QLFKW�QlKHU

EHKDQGHOW�

$XV� GHQ� ]XU�9HUI�JXQJ� VWHKHQGHQ�.RPSRQHQWHQ� N|QQHQ� YROOVWlQGLJH� G\QDPLVFKH�0RGHOOH

HOHNWULVFKHU� (QHUJLH�EHUWUDJXQJVV\VWHPH� HU]HXJW� ZHUGHQ�� 0LW� GHQ� LQ� 0$7/$%·�6,08�

/,1.·� YRUKDQGHQHQ� /|VXQJVDOJRULWKPHQ� ]XU� QXPHULVFKHQ� ,QWHJUDWLRQ� YRQ� QLFKWOLQHDUHQ

'LIIHUHQ]LDOJOHLFKXQJVV\VWHPHQ� N|QQHQ� GDQQ� QDFK� GHU� $QIDQJVZHUWEHUHFKQXQJ� EHOLHELJH

9RUJlQJH�LP�6\VWHP�G\QDPLVFK�VLPXOLHUW�ZHUGHQ�

8QWHUVW�W]W�GXUFK�GLH�RIIHQH�6\VWHPDUFKLWHNWXU�ZXUGH�GLH�6LPXODWLRQVXPJHEXQJ�LP�5DKPHQ

GLHVHU�$UEHLW�XP�GLH�REHQ�EHVFKULHEHQHQ�G\QDPLVFKHQ�0RGHOOH�W\SLVFKHU�)$&76�*HUlWH��ZLH

67$7&20�� 666&� XQG� 83)&�� HUZHLWHUW�� 6LH� P�VVHQ� GD]X� DQDORJ� ]X� VlPWOLFKHQ� DQGHUHQ

0RGHOONRPSRQHQWHQ� HLQHV� (h6� LQ� VSDQQXQJVJHI�KUWH� XQG� VSDQQXQJVJHUHJHOWH� =ZHLSROH

VRZLH�9LHUSROH�XPJHZDQGHOW�ZHUGHQ�

=X�GHQ� VSDQQXQJVJHI�KUWHQ�=ZHLSROHQ�]lKOHQ� VSDQQXQJVDEKlQJLJH�/DVWHQ��(QHUJLHVSHLFKHU

XQG�GHU�67$7&20�DOV�)$&76�*HUlW�� 6SDQQXQJVJHUHJHOWH� =ZHLSROH� VLQG�.UDIWZHUNV�� XQG

VWDUUH�1HW]HLQVSHLVXQJHQ��9LHUSROH� VLQG� ]X� YHUZHQGHQ��ZHQQ� HLQ�%HWULHEVPLWWHO� GXUFK� ]ZHL

$QVFKOXVVSXQNWH�PLW� GHP�(h6�YHUEXQGHQ� LVW��'LHV� LVW� EHL�7UDQVIRUPDWRUHQ�� 6FKUlJUHJOHUQ�

6HULHQNRPSHQVDWLRQHQ��666&�XQG�83)&�GHU�)DOO��'LH�$XVJDQJVVSDQQXQJHQ�DOOHU�VSDQQXQJV�

JHUHJHOWHQ�=ZHLSROH�VLQG�LP�9HNWRU� UX �]XVDPPHQJHIDVVW��GLH�6WU|PH�DQ�LKUHQ�(LQJlQJHQ�LP

9HNWRU� UL �� 6SDQQXQJVJHI�KUWH� =ZHLSROH� XQG� 9LHUSROH� HUKDOWHQ� GLH� 6SDQQXQJHQ� IX � DOV

(LQJDQJ�XQG�OLHIHUQ�GLH�6WU|PH� IL �DOV�$XVJDQJ��GLH�LQ�GDV�6\VWHP�LQML]LHUW�ZHUGHQ�

'LH� 9HUVFKDOWXQJ� DOOHU� 7HLONRPSRQHQWHQ� ]X� HLQHP�*HVDPWPRGHOO� JHVFKLHKW� QDFK� *O�� �����

�EHU�HLQHQ�1HW]YHUNQ�SIXQJVEORFN��LQ�GHP�X��D��GLH�.QRWHQDGPLWWDQ]PDWUL[�GHV�*HVDPWV\V�

WHPV�LQ�UHGX]LHUWHU�)RUP�DEJHOHJW�LVW�>��@��'XUFK�7UHQQXQJ�GHU�9DULDEOHQ�HUJHEHQ�VLFK�I�U�GLH

SUDNWLVFKH�%HUHFKQXQJ�GHU�$XVJDQJVJU|�HQ�GLHVHV�%ORFNHV�*O��������XQG�*O��������



�� )$&76�*HUlWH�LQ�HOHNWULVFKHQ�(QHUJLH�EHUWUDJXQJVV\VWHPHQ
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'LH�6LJQDOIO�VVH�LP�6LPXODWLRQVV\VWHP�XQG�GLH�9HUVFKDOWXQJ�GHU�7HLOV\VWHPH�ZHUGHQ�DQKDQG

GHV�%HLVSLHOV\VWHPV�LQ�%LOG������VFKHPDWLVFK�YHUDQVFKDXOLFKW��'RUW�LVW�HLQ�6\VWHP�GDUJHVWHOOW�

GDV� DXV� ]ZHL� .UDIWZHUNHQ�� HLQHU� G\QDPLVFKHQ� /DVW� XQG� HLQHP� 83)&� EHVWHKW�� )�U� GLHVHV

6\VWHP�JHOWHQ�GLH�IROJHQGHQ�%H]LHKXQJHQ�

( ) ( ) 77
LLXX ���� UUUUUU LX == �����

( ) ( ) 77 LLLXXX ������ IIIIIIII LX == �����
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%HGHXWXQJ�GHU�0XOWLSOH[HU��08;��XQG�'HPXOWLSOH[HU��';��LP�6LPXODWLRQVV\VWHP�
08; � =XVDPPHQIDVVXQJ�HLQ]HOQHU�6LJQDOH�]X�HLQHP�9HNWRU�YRQ�6LJQDOHQ
'; � =HUOHJXQJ�HLQHV�9HNWRUV�YRQ�6LJQDOHQ�LQ�HLQ]HOQH�6LJQDOH

%LOG������ 9HUVFKDOWXQJ�HLQHV�%HLVSLHOV\VWHPV



)$&76�*HUlWH�LQ�HOHNWULVFKHQ�(QHUJLH�EHUWUDJXQJVV\VWHPHQ ��

'DV� HUOlXWHUWH� 6LPXODWLRQVV\VWHP� GLHQW� DOV� (QWZLFNOXQJVXPJHEXQJ� I�U� GDV� NRRUGLQLHUHQGH

3UR]HVVI�KUXQJVV\VWHP��GHVVHQ�5HDOLVLHUXQJ�LQ�.DSLWHO���YRUJHVWHOOW�ZLUG��'LH�GRUW�EHVFKULH�

EHQHQ�9HUIDKUHQ�XQG�.RPSRQHQWHQ�GHV�6\VWHPV�ZXUGHQ� LQQHUKDOE�GLHVHU�(QWZLFNOXQJVXP�

JHEXQJ�LQ�0$7/$%·�6,08/,1.·�LPSOHPHQWLHUW�>��@�

,Q� GLHVHP� .DSLWHO� ZXUGHQ� ZHVHQWOLFKH� $VSHNWH� ]X�:LUNXQJVZHLVH�� $XIEDX�� 5HJHOXQJ� XQG

0RGHOOLHUXQJ� YRQ� )$&76�*HUlWHQ� LQ� (h6� ]XVDPPHQJHVWHOOW�� 'DUDXI� EDVLHUHQG� ZHUGHQ� LP

IROJHQGHQ�.DSLWHO�EHWULHEOLFKH�)UDJHVWHOOXQJHQ�LP�=XVDPPHQKDQJ�PLW�)$&76�XQG�GLH�GDEHL

LP�(LQ]HOQHQ�DXIWUHWHQGHQ�3UREOHPH�XQWHUVXFKW�



�� .RRUGLQDWLRQVEHGDUI

�� .RRUGLQDWLRQVEHGDUI

%HYRU�)$&76�*HUlWH� LQ�(h6�LQVWDOOLHUW�ZHUGHQ��PXVV�]XQlFKVW� LKU� LQGLYLGXHOOHV�$XIJDEHQ�

VSHNWUXP�HQWVSUHFKHQG�GHQ�$QIRUGHUXQJHQ�GHV�EHWUHIIHQGHQ�6\VWHPV�EHVWLPPW�ZHUGHQ��VLHKH

$EVFKQLWW� ������ 8P� LKU� WHFKQLVFKHV� XQG� ZLUWVFKDIWOLFKHV� $QZHQGXQJVSRWHQ]LDO� P|JOLFKVW

HIIHNWLY�DXVQXW]HQ�]X�N|QQHQ��P�VVHQ�LP�5DKPHQ�HLQHU�YRUDXVJHKHQGHQ�(LQVDW]SODQXQJ�$UW�

$Q]DKO��'LPHQVLRQLHUXQJ�XQG�P|JOLFKH�6WDQGRUWH�GHU�%HWULHEVPLWWHO� IHVWJHOHJW�ZHUGHQ��'LH

)UDJHVWHOOXQJHQ� EH]�JOLFK� GHU� :DKO� GHV� (LQVDW]RUWHV� LVW� LQ� 9RUDUEHLWHQ� XQG� GHU� /LWHUDWXU

EHUHLWV�EHKDQGHOW�ZRUGHQ�>������@��VR�GDVV�EHL�GHQ�8QWHUVXFKXQJHQ�LP�5DKPHQ�GLHVHU�$UEHLW

YRQ� HLQHU� IHVWJHOHJWHQ� $QRUGQXQJ� EHVWLPPWHU� )$&76�*HUlWH� LQ� GHQ� MHZHLOV� EHWUDFKWHWHQ

6\VWHPHQ� DXVJHJDQJHQ� ZLUG�� 'DU�EHU� KLQDXV� ZLUG� YRUDXVJHVHW]W�� GDVV� GHU� (LQVDW]� GHU

)$&76�*HUlWH�GXUFK�GHUHQ�SULPlUH�EHWULHEOLFKH�$XIJDEHQ�ZLUWVFKDIWOLFK�JHUHFKWIHUWLJW�LVW�

'LH�:LUNXQJ� GHU� )$&76�*HUlWH� NDQQ� GHQ� =XVWDQG� HLQHV� 1HW]HV� VRZRKO� LQ� VWDWLRQlUHU� DOV

DXFK� LQ� G\QDPLVFKHU� +LQVLFKW� PD�JHEOLFK� YHUlQGHUQ�� $XFK� LQ� JU|�HUHU� UlXPOLFKHU� RGHU

HOHNWULVFKHU�(QWIHUQXQJ�NDQQ�LKU�(LQIOXVV�DXI�GLH�/DVWIOXVVYHUKlOWQLVVH�YRQ�DXVVFKODJJHEHQGHU

%HGHXWXQJ� VHLQ�� 'DU�EHU� KLQDXV� N|QQHQ� )$&76�*HUlWH� LQ� (h6� LQ� EHVWLPPWHQ� 6LWXDWLRQHQ

YHUVFKLHGHQH� XQHUZ�QVFKWH�(IIHNWH��ZLH� ]��%��hEHUODVWXQJHQ� YRQ�%HWULHEVPLWWHOQ� RGHU� HLQH

9HUVFKOHFKWHUXQJ�GHV�G\QDPLVFKHQ�9HUKDOWHQV��KHUYRUUXIHQ�

)ROJOLFK�PXVV� GLH� ,QWHJUDWLRQ� YRQ� )$&76�*HUlWHQ� LQ� GLH� 1HW]EHWULHEVI�KUXQJ� EHVWHKHQGHU

6\VWHPH�PLW� XPIDQJUHLFKHQ�.RRUGLQDWLRQVPD�QDKPHQ�� HLQKHUJHKHQ�� 6ROOZHUWYRUJDEHQ� XQG

5HJOHUSDUDPHWHU� I�U� HLQ]HOQH�)$&76�*HUlWH� VLQG�PLW� DOOHQ� DQGHUHQ� YHUlQGHUEDUHQ�3DUDPH�

WHUQ� GHV� 6\VWHPV� ]X� NRRUGLQLHUHQ�� XP� HLQHQ� VWDWLRQlU� XQG� G\QDPLVFK� VLFKHUHQ� %HWULHE� ]X

JHZlKUOHLVWHQ�

,P�(LQ]HOQHQ�PXVV�GHU�%HWULHE�YRQ�)$&76�*HUlWHQ�LQ�(h6�PLW

�� (U]HXJXQJVHLQKHLWHQ�

�� 9HUEUDXFKHUQ�

�� 6WHOO��XQG�5HJHOHLQULFKWXQJHQ�LP�1HW]�XQG

�� .RPSRQHQWHQ�GHU�6FKXW]WHFKQLN

NRRUGLQLHUW�ZHUGHQ��%HL�9RUKDQGHQVHLQ�PHKUHUHU�)$&76�*HUlWH�PXVV�GHUHQ�%HWULHE�]XVlW]�

OLFK�XQWHUHLQDQGHU�NRRUGLQLHUW�ZHUGHQ��.RRUGLQDWLRQVPD�QDKPHQ�HUVWUHFNHQ�VLFK�LP�VWDWLRQl�

UHQ�XQG�G\QDPLVFKHQ�)DOO�VRZRKO�DXI�GHQ�JHVW|UWHQ�DOV�DXFK�DXI�GHQ�XQJHVW|UWHQ�%HWULHE�GHU

*HUlWH�

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

��0LW�GHP�%HJULII�Ä.RRUGLQDWLRQ³�ZLUG�HLQ�JHJHQVHLWLJHV�$EVWLPPHQ�EH]HLFKQHW�



.RRUGLQDWLRQVEHGDUI ��

'LH�.RRUGLQDWLRQ�KLQVLFKWOLFK�GHV�XQJHVW|UWHQ�VWDWLRQlUHQ�%HWULHEHV�LVW�QRWZHQGLJ��ZHQQ�PLW

)$&76�*HUlWHQ� RSWLPDOH� %HWULHEV]XVWlQGH� EH]�JOLFK�.RVWHQ��9HUOXVWOHLVWXQJHQ� RGHU�hEHU�

WUDJXQJVNDSD]LWlWHQ� KHUJHVWHOOW� ZHUGHQ� VROOHQ�� ,Q� GLHVHQ� )lOOHQ� P�VVHQ� 2SWLPLHUXQJVUHFK�

QXQJHQ�GXUFKJHI�KUW�ZHUGHQ��GLH�DOOH�P|JOLFKHQ�6WHOOHLQJULIIH�LQ�GDV�6\VWHP�XQG�YHUlQGHUED�

UHQ� 3DUDPHWHU� HLQVFKOLH�OLFK� GHU� 6ROOZHUWH� GHU� )$&76�*HUlWH� PLWHLQDQGHU� NRRUGLQLHUHQ�

'DGXUFK� ZHUGHQ� 6ROOZHUWH� I�U� /HLVWXQJVIO�VVH� RGHU� 6SDQQXQJVZHUWH� HUPLWWHOW�� GLH� GXUFK

)$&76�*HUlWH� DXV]XUHJHOQ� VLQG�� VR� GDVV� GLH� 2SWLPDOLWlWVEHGLQJXQJ� HUI�OOW� ZLUG�� 'LHVH

$XIJDEH�LVW�EHUHLWV�LQ�>��@�JHO|VW�ZRUGHQ�

'LH� EHWULHEOLFKH� $XIJDEH� YRQ� )$&76�*HUlWHQ� NDQQ� MHGRFK� DXFK� GXUFK� DQGHUH� 9RUJDEHQ

EHVWLPPW� VHLQ�� ZLH� EHLVSLHOVZHLVH� GLH� $EVFKLUPXQJ� YRQ� 1HW]EHUHLFKHQ� JHJHQ� EHVWLPPWH

/HLVWXQJVIO�VVH�RGHU�GLH�(LQKDOWXQJ�IHVWJHOHJWHU�hEHUJDEHOHLVWXQJHQ�RGHU�hEHUWUDJXQJVZHJH�

'LHV�NDQQ�HEHQIDOOV�GXUFK�2SWLPLHUXQJVUHFKQXQJHQ�XQWHU�%HU�FNVLFKWLJXQJ�YRQ�1HEHQEHGLQ�

JXQJHQ�JHVFKHKHQ��GLH�GLH�EHWUHIIHQGHQ�EHWULHEOLFKHQ�9RUJDEHQ�EHLQKDOWHQ�

'XUFK�2SWLPLHUXQJHQ�N|QQHQ� VRPLW� LQGLYLGXHOOH�/|VXQJHQ� ]XU�.RRUGLQDWLRQ� LP� VWDWLRQlUHQ

XQJHVW|UWHQ�%HWULHE�JHIXQGHQ�ZHUGHQ��GLH�GHQ�VSH]LILVFKHQ�$XIJDEHQ�GHU�)$&76�*HUlWH�XQG

GHQ�WHFKQLVFKHQ�XQG�ZLUWVFKDIWOLFKHQ�*HJHEHQKHLWHQ�GHV�(QHUJLHYHUVRUJXQJVV\VWHPV�XQG�GHU

EHQDFKEDUWHQ�1HW]H�HQWVSUHFKHQ�

*HJHQVWDQG�GHU�YRUOLHJHQGHQ�$UEHLW�LVW�GLH�%HKDQGOXQJ�GHU�QRWZHQGLJHQ�.RRUGLQDWLRQVPD��

QDKPHQ� LP�XQJHVW|UWHQ� XQG� JHVW|UWHQ� G\QDPLVFKHQ� VRZLH� LP� JHVW|UWHQ� VWDWLRQlUHQ� %HWULHE�

GLH�GXUFK�GHQ�(LQVDW]� YRQ�)$&76�*HUlWHQ� LQ�(h6�HUIRUGHUOLFK�ZHUGHQ��+LHUEHL� KDQGHOW� HV

VLFK�XP�3UREOHPH�� GLH� GHQ�G\QDPLVFKHQ�XQG� VWDWLRQlUHQ�%HWULHE� LQ�EHVWLPPWHQ�6LWXDWLRQHQ

HUKHEOLFK� YHUVFKOHFKWHUQ�� 6LH� WUHWHQ� XQDEKlQJLJ� YRQ� GHQ� EHWULHEOLFKHQ� 9RUJDEHQ� XQG� GHQ

MHZHLOLJHQ�$XIJDEHQ�DXI��GLH�GLH�)$&76�*HUlWH�LP�XQJHVW|UWHQ�VWDWLRQlUHQ�%HWULHE��EHUQHK�

PHQ� VROOHQ�� 'LH� 1RWZHQGLJNHLW� GHV� +DQGOXQJVEHGDUIV� EH]�JOLFK� GLHVHU� 0D�QDKPHQ� ZLUG

GXUFK� HLQH� V\VWHPWHFKQLVFKH� %HWUDFKWXQJVZHLVH� NRQNUHWHU� )lOOH� LP� IROJHQGHQ� 8QWHUNDSLWHO

KHUJHOHLWHW� XQG� EHJU�QGHW�� ,Q� >��@�ZXUGHQ� EHUHLWV� JUXQGOHJHQGH�8QWHUVXFKXQJHQ� DQJHVWHOOW�

GHUHQ� (UJHEQLVVH� LQ� GLH� =XVDPPHQVWHOOXQJ� GLHVHU� $QIRUGHUXQJHQ� DQ� GDV� ]X� HQWZLFNHOQGH

�EHUJHRUGQHWH� NRRUGLQLHUHQGH� 3UR]HVVI�KUXQJVV\VWHP� HLQJHIORVVHQ� VLQG�� 'HU� (LQVDW]� YRQ

)$&76�*HUlWHQ� LVW� ELVKHU� QLFKW� YHUEUHLWHW�� GD� LKU� %HWULHE� LQ� GHU� 3UD[LV� RKQH� HLQ� VROFKHV

NRRUGLQLHUHQGHV�3UR]HVVI�KUXQJVV\VWHP� WHFKQLVFK�QLFKW� VLQQYROO� LVW��.DSLWHO���EHKDQGHOW�GLH

(QWZLFNOXQJ�GLHVHV�6\VWHPV�

1LFKW� EHWUDFKWHW� ZHUGHQ� HUIRUGHUOLFKH�$QSDVVXQJHQ� DQ� GDV� 6FKXW]NRQ]HSW�� 'LHVH� 7KHPDWLN

ZLUG�DXIJUXQG�LKUHV�8PIDQJHV�*HJHQVWDQG�N�QIWLJHU�)RUVFKXQJVDUEHLWHQ�VHLQ��(UVWH�/|VXQJV�

DQVlW]H�GD]X�VLQG�LQ�>��@�]X�ILQGHQ�

%LOG�����YHUDQVFKDXOLFKW� LQ� HLQHU�hEHUVLFKW� GLH� HUOlXWHUWH�(LQELQGXQJ�GHU� )$&76�*HUlWH� LQ

GHQ�3UR]HVV�GHU�.RRUGLQDWLRQ�GHV�%HWULHEHV�LQQHUKDOE�GHV�*HVDPWV\VWHPV�



�� .RRUGLQDWLRQVEHGDUI

���� 5HOHYDQWH�.RRUGLQDWLRQVPD�QDKPHQ

'LH� LQ� GLHVHU� $UEHLW� EHKDQGHOWHQ� .RRUGLQDWLRQVPD�QDKPHQ� ZHUGHQ� I�U� PXOWLIXQNWLRQDOH

)$&76�*HUlWH��ZLH�GHQ�83)&�� HUOlXWHUW� XQG� JHOWHQ� LQ� HQWVSUHFKHQG� UHGX]LHUWHU� )RUP� DXFK

I�U�)$&76�*HUlWH�PLW�HLQJHVFKUlQNWHU�)XQNWLRQDOLWlW�JHPl��.DSLWHO����=XYRU� MHGRFK�VROOHQ

DQKDQG�YRQ�%LOG�����]ZHL�LQ�GLHVHP�=XVDPPHQKDQJ�ZLFKWLJH�%HJULIIH�DQ�HLQHU�HOHPHQWDUHQ

%HLVSLHO�7RSRORJLH�HUOlXWHUW�ZHUGHQ�

,Q� YHUPDVFKWHQ� 6\VWHPHQ� ZHUGHQ� OHLVWXQJVIOXVVUHJHOQGH� %HWULHEVPLWWHO� W\SLVFKHUZHLVH� VR

HLQJHEDXW�� GDVV� GHU� 6FKHLQOHLVWXQJVIOXVV�� GHU� GXUFK� GLHVH� %HWULHEVPLWWHO� EHHLQIOXVVW� ZHUGHQ

VROO��GXUFK�SDUDOOHO�]XP�)$&76�*HUlW� OLHJHQGH�hEHUWUDJXQJVHOHPHQWH�DXVJHJOLFKHQ�ZHUGHQ

NDQQ��'XUFK�9RUJDEH�YRQ�6ROOZHUWHQ� I�U�:LUN�� XQG�%OLQGOHLVWXQJVIOXVV� YHUVFKLHEW� VLFK� GHU

/HLVWXQJVIOXVV��ZHOFKHU�RKQH�)$&76�*HUlWH�H[LVWLHUHQ�Z�UGH��YRP�5HJHOXQJVSIDG�DXI�HLQHQ

3DUDOOHOSIDG�E]Z��XPJHNHKUW�

%HWULHEOLFKH�9RUJDEHQ

$XIJDEHQ
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.RRUGLQDWLRQ

%LOG����� .RRUGLQDWLRQVEHGDUI�LQ�(h6



.RRUGLQDWLRQVEHGDUI ��

0LW� Ä5HJHOXQJVSIDG³� ZLUG� LQ� GLHVHP� .RQWH[W� HLQ� /HLWXQJV]XJ� EH]HLFKQHW�� GHU� ]ZLVFKHQ

VHLQHP� $QIDQJV�� XQG� (QGNQRWHQ� HLQ� OHLVWXQJVIOXVVUHJHOQGHV� %HWULHEVPLWWHO� �]�� %�� 83)&�

HQWKlOW�XQG�QXU�DQ�VHLQHP�$QIDQJV��XQG�(QGNQRWHQ�9HU]ZHLJXQJHQ�DXIZHLVW�

(LQ�Ä3DUDOOHOSIDG³�LVW�HLQ�]X�HLQHP�5HJHOXQJVSIDG�SDUDOOHOHU�/HLWXQJV]XJ��GHU�$QIDQJV��XQG

(QGNQRWHQ� GHV� 5HJHOXQJVSIDGHV� PLWHLQDQGHU� YHUELQGHW�� MHGRFK� NHLQ� OHLVWXQJVIOXVVUHJHOQGHV

%HWULHEVPLWWHO�XQG�NHLQH�JHVFKORVVHQHQ�=\NOHQ�HQWKlOW��9HU]ZHLJXQJHQ�DQ�GHQ�.QRWHQ�LQQHU�

KDOE�HLQHV�3DUDOOHOSIDGHV�VLQG�GDEHL�HUODXEW�

6RZRKO�GHU�5HJHOXQJVSIDG� DOV� DXFK� GHU�GLH� 3DUDOOHOSIDG�H� HQWKDOWHQ� VRPLW�PHKUHUH� LQ� 6HULH

JHVFKDOWHWH�hEHUWUDJXQJVHOHPHQWH��(LQ�OHLVWXQJVIOXVVUHJHOQGHV�%HWULHEVPLWWHO�LVW�LQ�GHU�/DJH�

GHQ� 6FKHLQOHLVWXQJVIOXVV� �EHU� GHQ� ]XJHK|ULJHQ� 5HJHOXQJVSIDG� DXV]XUHJHOQ�� 'LH� ([LVWHQ]

PLQGHVWHQV�HLQHV�3DUDOOHOSIDGHV�LVW�QRWZHQGLJ��ZHQQ�)$&76�*UlWH�PLW�VHULHOOHU�.RPSRQHQWH

LQQHUKDOE�HLQHV�YHUPDVFKWHQ�1HW]HV�]XU�VFKQHOOHQ�/HLVWXQJVIOXVVUHJHOXQJ�YHUZHQGHW�ZHUGHQ�

)$&76�*HUlWH��EHL�GHQHQ�GLHVH�5HJHOXQJVHLJHQVFKDIW�QLFKW�DXVJHI�KUW� LVW��N|QQHQ�GLH��EUL�

JHQ� )XQNWLRQHQ� 6SDQQXQJVUHJHOXQJ�� 9HUEHVVHUXQJ� GHU� WUDQVLHQWHQ� 6WDELOLWlW� XQG� 9HUEHVVH�

UXQJ� GHV�'lPSIXQJVYHUKDOWHQV� DXFK� RKQH� GLH� ([LVWHQ]� HLQHV� 3DUDOOHOSIDGHV� DXVI�KUHQ�� (LQ

%HWULHE� OHLVWXQJVIOXVVUHJHOQGHU� )$&76�*HUlWH� RKQH� 3DUDOOHOSIDG� LVW� DXFK� GHQNEDU�� ZHQQ

]ZLVFKHQ� ]ZHL� YRQHLQDQGHU� XQDEKlQJLJHQ�1HW]HQ� HLQ� IHVWJHOHJWHU� /HLVWXQJVDXVWDXVFK� VWDWW�

ILQGHQ�VROO�

������ hEHUODVWXQJ�YRQ�%HWULHEVPLWWHOQ

/HLVWXQJVIOXVVUHJHOQGH�)$&76�*HUlWH�VLQG�LQ�GHU�/DJH��hEHUODVWXQJHQ�DXI�hEHUWUDJXQJVHOH�

PHQWHQ� VFKQHOO� DE]XEDXHQ�� 1RWZHQGLJH� 9RUDXVVHW]XQJ� GDI�U� LVW�� GDVV� GLH� ]X� HQWODVWHQGHQ

/HLWXQJHQ� VLFK� DXI� GHP� 5HJHOXQJV�� E]Z�� HLQHP� 3DUDOOHOSIDG� ]XP� )$&76�*HUlW� EHILQGHQ�

'DQQ� LVW� HV� P|JOLFK�� GXUFK� 9HUlQGHUXQJ� GHU� 6ROOZHUWH� GHU� /HLVWXQJVIOXVVUHJHOXQJHQ� GHV

)$&76�*HUlWHV� GHQ�/HLVWXQJVIOXVV� YRP�5HJHOXQJV�� DXI� GLH� 3DUDOOHOSIDGH� ]X� YHUODJHUQ� XQG

XPJHNHKUW��'LHVHU�)XQNWLRQ�NRPPW�GDQQ�EHVRQGHUH�%HGHXWXQJ�]X��ZHQQ�GLH�hEHUWUDJXQJV�

5HJHOXQJVSIDG

3DUDOOHOSIDG

83)&

%LOG����� %HLVSLHOKDIWH�(LQEDXVLWXDWLRQ�HLQHV�83)&
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NDSD]LWlW� LQ�1HW]HQ�PLWWHOV�)$&76�*HUlWHQ� HUK|KW�ZHUGHQ� VROO�� ,Q�HLQHP�VROFKHQ�)DOO�ZLUG

I�U� EHVWLPPWH� hEHUWUDJXQJVHOHPHQWH� HLQ� %HWULHE� QDKH� LKUHU� %HODVWXQJVJUHQ]H� DQJHVWUHEW�

+LHUEHL� NDQQ� GXUFK� QRUPDOH� (UHLJQLVVH�� ZLH� ]�� %�� ZHFKVHOQGH� %HODVWXQJVVLWXDWLRQHQ� LP

9HUODXI�HLQHV�7DJHV��HLQH�XQ]XOlVVLJH�hEHUODVWXQJ�DXIWUHWHQ��'LHVH�%HWULHEVPLWWHO�EHUODVWXQ�

JHQ� P�VVHQ� GXUFK� JH]LHOWH� XQG� NRRUGLQLHUWH� 9HUlQGHUXQJHQ� GHU� 6ROOZHUWH� I�U� :LUN�� XQG

%OLQGOHLVWXQJVIO�VVH�GHU�)$&76�*HUlWH�XQPLWWHOEDU�DEJHEDXW�ZHUGHQ�

:LH� LQ� >��@�DXVJHI�KUW��N|QQHQ�QLFKW� �Q����VLFKHUH�=XVWlQGH�EH]�JOLFK�GHU�hEHUODVWXQJ�YRQ

%HWULHEVPLWWHOQ� EHL� HLQHU� 2SWLPLHUXQJ� ]XU� (UPLWWOXQJ� GHU� 6ROOZHUWH� I�U� )$&76�*HUlWH� LQ

)RUP�YRQ�1HEHQEHGLQJXQJHQ�EHU�FNVLFKWLJW�ZHUGHQ��-HGRFK�PXVV�GD]X�YRU�$XVI�KUXQJ�GHU

%HUHFKQXQJ�EHNDQQW�VHLQ��ZHOFKH�%HWULHEVPLWWHO�LP�NRQNUHWHQ�)DOO�GHU�*HIDKU�HLQHU�hEHUODV�

WXQJ�DXVJHVHW]W� VLQG�� VR�GDVV� I�U� GLHVH�%HWULHEVPLWWHO�1HEHQEHGLQJXQJHQ� HLQJHI�KUW�ZHUGHQ

N|QQHQ��:HLWHUKLQ�HUODXEW�GDV�=HLWLQWHUYDOO�YRQ�EHLVSLHOVZHLVH����PLQ� I�U� HLQH�2SWLPLHUXQJ

NHLQH�NXU]IULVWLJHQ�5HDNWLRQHQ�DXI�hEHUODVWXQJHQ��'LH�LP�5DKPHQ�GHU�YRUOLHJHQGHQ�$UEHLW�]X

UHDOLVLHUHQGH�NRRUGLQLHUHQGH�/HLVWXQJVIOXVVUHJHOXQJ�EH]�JOLFK�GHU�hEHUODVWXQJ�YRQ�hEHUWUD�

JXQJVHOHPHQWHQ�PXVV�IROJOLFK�XQWHU�$XVQXW]XQJ�GHU�5HDNWLRQVJHVFKZLQGLJNHLW�GHU�)$&76�

*HUlWH�HLQH�hEHUODVWXQJ�XQPLWWHOEDU�QDFK�GHUHQ�$XIWUHWHQ�EHVHLWLJHQ��=XVlW]OLFK�PXVV�GLHVH

5HJHOXQJ� DXI� XQYRUKHUVHKEDUH� %HWULHEVPLWWHO�EHUODVWXQJHQ� UHDJLHUHQ�� VR� GDVV� DOOH� LP� (LQ�

IOXVVEHUHLFK� YRQ� )$&76�*HUlWHQ� EHILQGOLFKHQ� /HLWXQJHQ� XQG� 7UDQVIRUPDWRUHQ� EHREDFKWHW

ZHUGHQ�XQG�YRU�hEHUODVW�JHVFK�W]W�VLQG�

'DEHL�PXVV�LP�9RUDXV�XQWHU�.HQQWQLV�GHU�DNWXHOOHQ�1HW]WRSRORJLH�GHU�(LQIOXVVEHUHLFK�HLQHV

)$&76�*HUlWHV� EH]�JOLFK� GHU� /HLVWXQJVIO�VVH� �EHU� DQGHUH� %HWULHEVPLWWHO� EHVWLPPW�ZHUGHQ

�VLHKH�$EVFKQLWW� ���������� (U� NHQQ]HLFKQHW� GLH� 7HLOPHQJH� DOOHU� hEHUWUDJXQJVHOHPHQWH� HLQHV

1HW]HV��GHUHQ�6FKHLQOHLVWXQJVIO�VVH�GXUFK�GDV�)$&76�*HUlW�PD�JHEOLFK�EHHLQIOXVVW�ZHUGHQ

N|QQHQ��(EHQVR�PXVV�GLH�:LUNXQJVULFKWXQJ�HLQHU�9HUlQGHUXQJ�YRQ�6ROOZHUWHQ�HLQHV�)$&76�

*HUlWHV�DXI�GLH�/HLVWXQJVIO�VVH�HLQ]HOQHU�%HWULHEVPLWWHO�HUUHFKQHW�ZHUGHQ�

(h6� VLQG� �EOLFKHUZHLVH� G\QDPLVFKH�� VFKZLQJXQJVIlKLJH� 6\VWHPH�� LQ� GHQHQ� DXFK� LP� XQJH�

VW|UWHQ�%HWULHE�$XVJOHLFKVYRUJlQJH� ]ZLVFKHQ� ]ZHL� %HWULHEV]XVWlQGHQ� DXIWUHWHQ� N|QQHQ��'D

EHL�hEHUWUDJXQJVHOHPHQWHQ�ZLH�)UHLOHLWXQJHQ�GLH�hEHUVFKUHLWXQJ�GHV�]XOlVVLJHQ�WKHUPLVFKHQ

*UHQ]VWURPHV�I�U�HLQH�JHZLVVH�=HLW�WROHULHUEDU�LVW��PXVV�EHL�GHU�(LQVWHOOXQJ�GHU�NRRUGLQLHUHQ�

GHQ�5HJHOXQJ� ]XP�$EEDX� YRQ� hEHUODVWXQJHQ� HLQH� (PSILQGOLFKNHLW� IHVWJHOHJW� ZHUGHQ�� 'D�

GXUFK�NDQQ�YHUKLQGHUW�ZHUGHQ��GDVV�GLH�5HJHOXQJ�EHL�QXU�NXU]]HLWLJHQ�hEHUODVWXQJHQ�GXUFK

$XVJOHLFKVYRUJlQJH��]��%��VFKQHOO�DENOLQJHQGH�/HLVWXQJVSHQGHOXQJHQ��XQJHZROOW�DQVSULFKW�

)DOOV�QDFK�$ENOLQJHQ�GHU�G\QDPLVFKHQ�9RUJlQJH�HLQH�%HWULHEVPLWWHO�EHUODVWXQJ�QDFK�HLQLJHQ

6HNXQGHQ�MHGRFK�ZHLWHUKLQ�EHVWHKW��PXVV�GLH�NRRUGLQLHUHQGH�5HJHOXQJ�XQPLWWHOEDU�HLQJUHLIHQ

XQG�HLQHQ�VLFKHUHQ�=XVWDQG�KHUVWHOOHQ��ELV�GLH�%HWULHEVI�KUXQJ�GLHV�LQ�HLQHU�HUQHXWHQ�2SWLPLH�

UXQJ��23)��EHU�FNVLFKWLJHQ�NDQQ��'DV�=XVDPPHQZLUNHQ�GHU�6ROOZHUW�EHUPLWWOXQJ�GXUFK�GLH

%HWULHEVI�KUXQJ�XQG�GHU�]X�HQWZHUIHQGHQ�NRRUGLQLHUHQGHQ�5HJHOXQJ�LVW� LQ�%LOG������EHU�GHU



.RRUGLQDWLRQVEHGDUI ��

=HLWDFKVH�DXIJHWUDJHQ��(LQH�%HWULHEVPLWWHO�EHUODVWXQJ�ZLUG� LQ�GLHVHP�.RQWH[W� DOV�NULWLVFKHV

(UHLJQLV�DXIJHIDVVW��6LHKW�GLH�%HWULHEVI�KUXQJ�QLFKW�YRU��6ROOZHUWH� I�U�)$&76�*HUlWH�GXUFK

2SWLPLHUXQJVUHFKQXQJHQ� ]X� EHVWLPPHQ�� VR� ZHUGHQ� VLH� GXUFK� DQGHUH� .ULWHULHQ�� ZLH� ]�� %�

/LHIHUYHUWUlJH��EHVWLPPW��'LHV�JHVFKLHKW�LQ�=HLWLQWHUYDOOHQ��GLH�GXUFK�GLH�YHUWUDJOLFKHQ�.RQ�

GLWLRQHQ�IHVWJHOHJW�VLQG��'LH�=HLWLQWHUYDOOH�N|QQHQ�GDKHU�XQUHJHOPl�LJHU�VHLQ��DOV�HV�EHL�HLQHU

2SWLPLHUXQJ�GHU�)DOO�LVW�

������ $XVIDOO�YRQ�%HWULHEVPLWWHOQ

:LH� REHQ� HUZlKQW�� NDQQ� HLQ� OHLVWXQJVIOXVVUHJHOQGHV� )$&76�*HUlW� LQQHUKDOE� HLQHV� 1HW]HV

VHLQH�)XQNWLRQ�QXU�GDQQ�HUI�OOHQ��ZHQQ�PLQGHVWHQV�HLQ�3DUDOOHOSIDG�]XP�$XVJOHLFK�GHV�GXUFK

GDV� )$&76�*HUlW� EHHLQIOXVVWHQ� /HLVWXQJVIOXVVHV� YRUKDQGHQ� LVW�� %HL� HLQHP� $XVIDOO� HLQHV

%HWULHEVPLWWHOV�� GHU� ]XP�:HJIDOO� DOOHU� 3DUDOOHOSIDGH� I�KUW�� NDQQ� GLH� /HLVWXQJVIOXVVUHJHOXQJ

GLH�XUVSU�QJOLFKHQ�6ROOZHUWH�QLFKW�PHKU�DXVUHJHOQ��$XV�GLHVHP�*UXQGH�PXVV�HLQH�'HDNWLYLH�

UXQJ�GHU�5HJOHU�I�U�:LUN��XQG�%OLQGOHLVWXQJVIOXVV�HUIROJHQ��$QGHUHQIDOOV�Z�UGH�DXIJUXQG�GHU

VFKQHOOHQ�5HDNWLRQ�GHU�)$&76�*HUlWH�GXUFK�GLH�5HJOHU�HLQH�UDVFKH�6WHOOJU|�HQHUK|KXQJ�ELV

]XU�6WHOOJU|�HQEHJUHQ]XQJ�VWDWWILQGHQ��GD�GLH�YRUJHJHEHQHQ�6ROOZHUWH� I�U�:LUN��XQG�%OLQG�

OHLVWXQJVIOXVV�QLFKW�PHKU�DXVJHUHJHOW�ZHUGHQ�N|QQHQ��%HL� HLQHP�:LHGHU]XVFKDOWHQ�GHU�/HL�

WXQJ�ZlUHQ� VWDUNH� /HLVWXQJVSHQGHOXQJHQ� GLH� )ROJH�� EHGLQJW� GXUFK� GLH� DXIJHVFKDOWHWH�PD[L�

PDOH�6WHOOJU|�H��'LHV�ZLUG�DOV�)DOVFKUHJHOHIIHNW�EH]HLFKQHW��GHU�GDU�EHU�KLQDXV�GXUFK�XQQ|WLJ

KRKH�6WHOOJU|�HQ�]X�HLQHU�XQZLUWVFKDIWOLFKHQ�%HWULHEVZHLVH�GHU�)$&76�*HUlWH�I�KUW�

'D� HLQ� WHPSRUlUHU� %HWULHEVPLWWHODXVIDOO�� GHU� GHQ�:HJIDOO� DOOHU� 3DUDOOHOSIDGH� HLQHV� )$&76�

*HUlWHV�QDFK�VLFK�]LHKW��QLFKW�LQ�MHGHP�)DOO�]X�HLQHU�GDXHUKDIWHQ�YROOVWlQGLJHQ�'HDNWLYLHUXQJ

GHV� )$&76�*HUlWHV� I�KUHQ� VROO��PXVV� GDV� NRRUGLQLHUHQGH� 3UR]HVVI�KUXQJVV\VWHP� GLH� /HLV�

WXQJVIOXVVUHJOHU�GHV�)$&76�*HUlWHV� LQ�GLHVHP�)DOO� WHPSRUlU�GHDNWLYLHUHQ��'LHVH�'HDNWLYLH�

UXQJ� VROO� ELV� ]XP� HUQHXWHQ� (LQVFKDOWHQ� GHV� DXVJHIDOOHQHQ� %HWULHEVPLWWHOV� DQGDXHUQ�� 'DV

=HLW

.RRUGLQLHUHQGH�5HJHOXQJ�
NXU]IULVWLJH�$QSDVVXQJ�YRQ�)$&76�6ROOZHUWHQ�EHL�NULWLVFKHQ�(UHLJQLVVHQ

%HWULHEV�
I�KUXQJ�
6ROOZHUW�

�EHUPLWWOXQJ

%HWULHEV�
I�KUXQJ�
6ROOZHUW�

�EHUPLWWOXQJ

]��%�����PLQ

%LOG����� =HLWOLFKHV� =XVDPPHQZLUNHQ� GHU� NRRUGLQLHUHQGHQ� 5HJHOXQJ� XQG� GHU� 6ROOZHUW�

�EHUPLWWOXQJ�GXUFK�GLH�%HWULHEVI�KUXQJ
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YHUKLQGHUW� HLQHQ� XQQ|WLJHQ� 6WHOOJU|�HQDQVWLHJ� XQG� QDFKIROJHQGH� /HLVWXQJVSHQGHOXQJHQ�

QDFKGHP�GDV�DXVJHIDOOHQH�%HWULHEVPLWWHO�ZLHGHU�]XJHVFKDOWHW�ZLUG�

$XIJUXQG� GHU� VFKQHOOHQ� 5HDNWLRQ� GHU� /HLVWXQJVIOXVVUHJOHU� YRQ� )$&76�*HUlWHQ�PXVV� GLHVH

'HDNWLYLHUXQJ�LQQHUKDOE�N�U]HVWHU�=HLW�QDFK�GHP�GHWHNWLHUWHQ�%HWULHEVPLWWHODXVIDOO�HUIROJHQ�

'LHV� NDQQ�QXU�GDQQ� JDUDQWLHUW�ZHUGHQ��ZHQQ�GDV� NRRUGLQLHUHQGH�3UR]HVVI�KUXQJVV\VWHP� LP

XQJHVW|UWHQ� %HWULHEV]XVWDQG� HLQH� $QDO\VH� GHV� 1HW]HV� GXUFKI�KUW�� 'D]X� VLQG� DOOH� hEHUWUD�

JXQJVHOHPHQWH�]X�DQDO\VLHUHQ��XP�HLQH�=XRUGQXQJ�YRQ�3DUDOOHOSIDGHQ�]X�EHVWHKHQGHQ�5HJH�

OXQJVSIDGHQ� YRU]XQHKPHQ�� 'DGXUFK� ZLUG� EHVWLPPW�� ZHOFKH� SRWHQ]LHOOHQ� %HWULHEVPLWWHODXV�

IlOOH�]X�HLQHP�$XIWUHQQHQ�DOOHU�3DUDOOHOSIDGH�HLQHV�)$&76�*HUlWHV�I�KUHQ�XQG�HLQH�'HDNWL�

YLHUXQJ� GHU� /HLVWXQJVIOXVVUHJOHU� HUIRUGHUQ�� (LQH� WHPSRUlUH� 'HDNWLYLHUXQJ� YRQ� )$&76�

5HJHOXQJHQ�NDQQ�GXUFK�GDV�1XOOVHW]HQ�GHU�5HJOHUSDUDPHWHU�PLWWHOV�HLQHV�DGDSWLYHQ�(LQJULIIV

JHVFKHKHQ�� 'LH� DXI� GLHVH� :HLVH� EHVWLPPWHQ� NRQNUHWHQ� $QZHLVXQJHQ� P�VVHQ� GDUDXIKLQ

GH]HQWUDO�LQ�GHQ�6WHXHUXQJHQ�GHU�EHWUHIIHQGHQ�)$&76�*HUlWH�DEJHOHJW�ZHUGHQ��XP�EHL�HLQHP

%HWULHEVPLWWHODXVIDOO�VFKQHOO�DXVJHI�KUW�ZHUGHQ�]X�N|QQHQ��(LQ�)$&76�*HUlW�NDQQ�GDQQ�LP

ODXIHQGHQ�%HWULHE�GLH�]XYRU�EHVWLPPWHQ�UHOHYDQWHQ�/HLWXQJHQ��7UDQVIRUPDWRUHQ�HWF���GLH�VLFK

DXI� 3DUDOOHOSIDGHQ� EHILQGHQ�� �EHUZDFKHQ� XQG� EHL� HLQHP� HUNDQQWHQ� NULWLVFKHQ�$XVIDOO� VRIRUW

PLW�HLQHU�'HDNWLYLHUXQJ�GHU�5HJHOXQJHQ� UHDJLHUHQ��'LHVH�)XQNWLRQHQ� VLQG� LQ�GDV�NRRUGLQLH�

UHQGH�3UR]HVVI�KUXQJVV\VWHP�I�U�)$&76�*HUlWH�]X�LPSOHPHQWLHUHQ�

(LQ�6RQGHUIDOO�WULWW�DXI��ZHQQ�GXUFK�GHQ�$XVIDOO�HLQHV�hEHUWUDJXQJVHOHPHQWHV�LQQHUKDOE�HLQHV

1HW]HV�]ZHL� RGHU�PHKU� OHLVWXQJVIOXVVUHJHOQGH�)$&76�*HUlWH�� GHUHQ�5HJHOXQJVSIDGH� ]XHLQ�

DQGHU�SDUDOOHO�OLHJHQ��NHLQHQ�3DUDOOHOSIDG�PHKU�EHVLW]HQ��VLHKH�%LOG�������,Q�GLHVHP�)DOO�UHJHOQ

GLH� )$&76�*HUlWH� JHJHQHLQDQGHU�� 'DQQ� JHQ�JW� HV�� GLH� /HLVWXQJVIOXVVUHJOHU� QXU� HLQHV

)$&76�*HUlWHV� ]X� GHDNWLYLHUHQ�� GD� DXI� GLHVH�:HLVH� HLQ� QHXHU� 3DUDOOHOSIDG� I�U� GLH� �EULJHQ

)$&76�*HUlWH� KHUJHVWHOOW� ZLUG�� $XWRPDWLVFK� XQG� HEHQIDOOV� LQQHUKDOE� NXU]HU� =HLW�PXVV� HLQ

)$&76�*HUlW�DXVJHZlKOW�ZHUGHQ��GHVVHQ�/HLVWXQJVIOXVVUHJOHU�]X�GHDNWLYLHUHQ�VLQG��)�U�GLHVH

0D�QDKPH�N|QQHQ�XQWHUVFKLHGOLFKH�6WUDWHJLHQ�YHUIROJW�ZHUGHQ��0LW�5�FNVLFKW�DXI�YHUWUDJOL�

FKH�.RQGLWLRQHQ�RGHU�(QJSlVVH�N|QQHQ�YRQ�YRUQKHUHLQ�)$&76�*HUlWH�EHVWLPPW�ZHUGHQ��GLH

LQ�VROFKHQ�)lOOHQ�YRQ�HLQHU�'HDNWLYLHUXQJ�LKUHU�OHLVWXQJVIOXVVUHJHOQGHQ�)XQNWLRQ�DXVJHQRP�

PHQ�ZHUGHQ�P�VVHQ��(LQH�ZHLWHUH�0|JOLFKNHLW�LVW��GDVMHQLJH�)$&76�*HUlW�PLW�GHU�JHULQJVWHQ

QRFK� YRUKDQGHQHQ� 6WHOOJU|�HQUHVHUYH� GHU� /HLVWXQJVIOXVVUHJOHU� ]X� GHDNWLYLHUHQ�� XP� DXVUHL�

FKHQG�5HJHOUHVHUYH�I�U�HYHQWXHOO�IROJHQGH�$UEHLWVSXQNWlQGHUXQJHQ�YRU]XKDOWHQ�
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������ 9HUOHW]XQJ�GHV�]XOlVVLJHQ�6SDQQXQJVEDQGHV

0LW� GHQ� (LJHQVFKDIWHQ� GHU� VFKQHOOHQ� %OLQGOHLVWXQJVIOXVV�� XQG� 6SDQQXQJVUHJHOXQJ�� GLH� JH�

WUHQQW� XQG� XQDEKlQJLJ� YRQHLQDQGHU� GXUFK� )$&76�*HUlWH� DXVJHI�KUW� ZHUGHQ� N|QQHQ�� VWHKW

QHEHQ� NRQYHQWLRQHOOHQ� (LQULFKWXQJHQ�� ZLH� (UUHJXQJVUHJHOXQJ�� VWDWLVFKHQ� .RPSHQVDWLRQHQ

XQG� VWXIEDUHQ� 7UDQVIRUPDWRUHQ�� GLH�0|JOLFKNHLW� ]XU� 9HUI�JXQJ�� GDV� 6SDQQXQJVSURILO� HLQHV

1HW]HV�JH]LHOW�XQG�VFKQHOO�]X�EHHLQIOXVVHQ��bKQOLFK�ZLH�EHL�GHU�)UHTXHQ]�/HLVWXQJVUHJHOXQJ

H[LVWLHUW�DXFK�EH]�JOLFK�GHU�6SDQQXQJVUHJHOXQJ�HLQH�8QWHUWHLOXQJ�LQ�3ULPlU���6HNXQGlU��XQG

7HUWLlUUHJHOXQJ�>��@�

:LH�LQ�$EVFKQLWW�������I�U�hEHUODVWXQJHQ�YRQ�%HWULHEVPLWWHOQ�EHVFKULHEHQ��EHVWHKW�GLH�0|J�

OLFKNHLW��SRWHQ]LHOOH�9HUOHW]XQJHQ�GHV�6SDQQXQJVEDQGHV� LP�5DKPHQ�YRQ�2SWLPLHUXQJVUHFK�

QXQJHQ�LQ�lKQOLFKHU�:HLVH�DOV�1HEHQEHGLQJXQJHQ�]X�EHU�FNVLFKWLJHQ��'DPLW�NDQQ�IROJOLFK�LP

=HLWLQWHUYDOO� GHU� 2SWLPLHUXQJ� GLH� �Q����6LFKHUKHLW� EH]�JOLFK� GHU� 6SDQQXQJHQ� KHUJHVWHOOW

ZHUGHQ��$QDORJ�]XU�hEHUODVWXQJ�YRQ�%HWULHEVPLWWHOQ� LVW� HV�Z�QVFKHQVZHUW�� DXI�6SDQQXQJV�

EDQGYHUOHW]XQJHQ�]ZLVFKHQ�]ZHL�6ROOZHUWYRUJDEHQ�GXUFK�GLH�%HWULHEVI�KUXQJ�E]Z��7HUWLlUUH�

JHOXQJ� UHDJLHUHQ� ]X� N|QQHQ�� )$&76�*HUlWH� N|QQHQ� GXUFK� LKUH� )lKLJNHLW� GHU� VFKQHOOHQ

GH]HQWUDOHQ� %HUHLWVWHOOXQJ� RGHU� (QWQDKPH� YRQ� %OLQGOHLVWXQJ� �3ULPlUUHJHOXQJ�� VFKQHOOH

.RUUHNWXUHQ�YRQ�]X�KRKHQ�E]Z��]X�QLHGULJHQ�.QRWHQVSDQQXQJHQ�YRUQHKPHQ��)�U�GHQ�]HLWOL�

FKHQ� 5DKPHQ� VROFKHU� (LQJULIIH�� GLH� GXUFK� HLQH� �EHUJHRUGQHWH� NRRUGLQLHUHQGH� 5HJHOXQJ

5HJHOXQJVSIDG��83)&

5HJHOXQJVSIDG��83)&

$XIJHWUHQQWHU�3DUDOOHOSIDG

%LOG����� :HJIDOO�YRQ�3DUDOOHOSIDGHQ�EHL�PHKU�DOV�HLQHP�)$&76�*HUlW
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XPJHVHW]W�ZHUGHQ�VROOHQ��WULIIW�HEHQIDOOV�GLH�'DUVWHOOXQJ�LQ�%LOG�����]X��'LH�NRRUGLQLHUHQGHQ

5HJHOHLQJULIIH� EH]LHKHQ� VLFK� GDEHL� DXI� 6ROOZHUWYHUlQGHUXQJHQ� GHU� )$&76�*HUlWH�� VSH]LHOO

GHU�%OLQGOHLVWXQJVIO�VVH�XQG�6SDQQXQJHQ��LP�5DKPHQ�GHU�6HNXQGlUVSDQQXQJVUHJHOXQJ�

,Q� >��@�ZLUG�HLQ�YHUEHVVHUWHV�KLHUDUFKLVFKHV�5HJHOXQJVYHUIDKUHQ� I�U� HLQH�NRRUGLQLHUWH�6SDQ�

QXQJVUHJHOXQJ�LQ�JUR�HQ�9HUEXQGV\VWHPHQ�YRUJHVWHOOW��'LHVHV�5HJHOXQJVYHUIDKUHQ�EDVLHUW�DXI

GHU�EHUHLWV� REHQ� HUZlKQWHQ�(LQWHLOXQJ� LQ�3ULPlU���6HNXQGlU�� XQG�7HUWLlUUHJHOXQJ�GHU�6SDQ�

QXQJHQ��)�U�GLH�KLHU� JHVWHOOWH�$XIJDEH�GHU�.RRUGLQDWLRQ�NDQQ�GDV� LQ� >��@�EHKDQGHOWH�3LORW�

NQRWHQYHUIDKUHQ� LQ�9HUELQGXQJ�PLW� GHU� 6HNXQGlUVSDQQXQJVUHJHOXQJ� YHUZHQGHW� ZHUGHQ�� (V

OlVVW� VLFK� RKQH� (LQVFKUlQNXQJHQ� DXI� VSDQQXQJVUHJHOQGH� XQG� EOLQGOHLVWXQJVIOXVVUHJHOQGH

)$&76�*HUlWH��EHUWUDJHQ��'LH�GHWDLOOLHUWH�5HDOLVLHUXQJ�GLHVHU�.RRUGLQDWLRQVPD�QDKPH�ZLUG

GDKHU�LP�5DKPHQ�GHU�YRUOLHJHQGHQ�$UEHLW�QLFKW�ZHLWHU�EHKDQGHOW�

%HL�HLQHU�8PVHW]XQJ�LVW�HUJlQ]HQG�]X�EHU�FNVLFKWLJHQ��GDVV�HLQH�5HJHOXQJ�]XU�9HUEHVVHUXQJ

GHV�6SDQQXQJVSURILOV� DXI� GHU�%DVLV� GH]HQWUDOHU�%HHLQIOXVVXQJHQ�GHU�%OLQGOHLVWXQJ�QXU�GDQQ

HIIHNWLY�DUEHLWHW��VRIHUQ�VLFK�GDV�6\VWHP�PLW�KLQUHLFKHQGHP�$EVWDQG�XQWHUKDOE�GHU�*UHQ]H�GHU

6SDQQXQJVVWDELOLWlW�EHILQGHW�>��@�

������ $XIWUHWHQ�HLQHV�)HKOHUV

�������� $UEHLWVSXQNWUHJHOXQJHQ

)LQGHW�HLQ�)HKOHU�PLW�RGHU�RKQH�DQVFKOLH�HQGHU�.XU]XQWHUEUHFKXQJ�DXI�HLQHU�/HLWXQJ� LQQHU�

KDOE�HLQHV�PLW�)$&76�*HUlWHQ�DXVJHVWDWWHWHQ�(h6�VWDWW�� VR�YHUVFKOHFKWHUW� VLFK�GDV�G\QDPL�

VFKH�9HUKDOWHQ�GHV�*HVDPWV\VWHPV� DXIJUXQG�GHU� NXU]HQ�$QWZRUW]HLWHQ�GHU� ORNDOHQ�$UEHLWV�

SXQNWUHJHOXQJHQ�YRQ�)$&76�*HUlWHQ�HUKHEOLFK��:lKUHQG�HLQHV�)HKOHUV�WUHWHQ�VWDUNH�9HUlQ�

GHUXQJHQ� GHU� /HLVWXQJVIO�VVH� LQ� HLQHP� JUR�HQ� %HUHLFK� XP� GLH� )HKOHUVWHOOH� DXI�� (V� IOLH�W

YRUZLHJHQG� HLQ�KRKHU�%OLQGVWURP� LQ�5LFKWXQJ�GHV�)HKOHURUWHV��'LH� /HLVWXQJVIOXVVUHJOHU� GHU

)$&76�*HUlWH�VSUHFKHQ�DXIJUXQG� LKUHU�6FKQHOOLJNHLW�XPJHKHQG�DQ��GD�VLH�GLH�VWDUNH�bQGH�

UXQJ� GHU� /HLVWXQJVIO�VVH� DXI� LKUHQ� 5HJHOXQJVSIDGHQ� �EHU� GLH� 5�FNI�KUJU|�HQ� GHWHNWLHUHQ�

XQG� YHUVXFKHQ�� GLH� YRUJHJHEHQHQ� 6ROOZHUWH� HLQ]XKDOWHQ�� bKQOLFKHV� JLOW� I�U� GLH� 6SDQQXQJV�

UHJOHU��(LQ�)HKOHUHUHLJQLV�EHHLQIOXVVW�GDV�6SDQQXQJVSURILO�HUKHEOLFK�� VR�GDVV�DXFK�GLH�6SDQ�

QXQJVUHJOHU� GHU� )$&76�*HUlWH� XQPLWWHOEDU� QDFK� GHP� (LQWULWW� GHV� )HKOHUV� YHUVXFKHQ�� GLH

6SDQQXQJHQ� ]X� NRUULJLHUHQ�� 'LH� 6WHOOJU|�HQ� GHU� $UEHLWVSXQNWUHJOHU� ZHUGHQ� LQ� NXU]HU� =HLW

IROJOLFK�VWDUN�HUK|KW��'D�GHU�YRQ�GHQ�5HJOHUQ�DXVQXW]EDUH�6WHOOJU|�HQEHUHLFK�LQ�GHU�5HJHO�]X

NOHLQ� LVW�� XP� QDFK�$XIWUHWHQ� GHV� )HKOHUV� GLH� 6ROOZHUWH�ZHLWHUKLQ� HLQ]XKDOWHQ�� HUUHLFKHQ� GLH

5HJOHU�LKUH�%HJUHQ]XQJ��QRFK�EHYRU�GHU�)HKOHU�JHNOlUW��LVW�XQG�HLQH�HYHQWXHOOH�.XU]XQWHUEUH�

FKXQJ�HLQJHOHLWHW�ZLUG��1DFK�%HHQGLJXQJ�GHU�.XU]XQWHUEUHFKXQJ�E]Z��QDFK�(QGH�GHV�)HKOHU�

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

��'LH�'DXHU�HLQHV�.XU]VFKOXVVHV�ZLUG�LQ�GLHVHU�$UEHLW�PLW�GHP�%HJULII�Ä)HKOHUNOlUXQJV]HLW³�EH]HLFKQHW�
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]XVWDQGHV� I�KUHQ� GLHVH� KRKHQ� 6WHOOJU|�HQ�� ZLH� DXFK� EHLP� $XVIDOO� YRQ� %HWULHEVPLWWHOQ� DXI

3DUDOOHOSIDGHQ��VLHKH�$EVFKQLWW���������]X�VWDUNHQ�/HLVWXQJVSHQGHOXQJHQ��$EKLOIH�JHJHQ�GLHVH

$UW� )DOVFKUHJHOHIIHNW� NDQQ� GXUFK� HLQH� 9HUODQJVDPXQJ� GHU� $UEHLWVSXQNWUHJOHU� JHVFKDIIHQ

ZHUGHQ�� VR�GDVV�GLHVH� LKUH�6WHOOJU|�HQ�ZlKUHQG�GHV� )HKOHUV� NDXP�YHUlQGHUQ��'D]X�P�VVHQ

DQDORJ�GLH�5HJOHUSDUDPHWHU�GXUFK�NXU]IULVWLJH�DGDSWLYH�(LQJULIIH�YHUULQJHUW�RGHU�VRJDU�]X�1XOO

JHVHW]W� ZHUGHQ�� 1RWZHQGLJHUZHLVH� PXVV� GDKHU� GHQ� )$&76�*HUlWHQ� HLQ� )HKOHUHUHLJQLV

XQPLWWHOEDU�PLWJHWHLOW�ZHUGHQ��XP�GLH�HUIRUGHUOLFKH�5HDNWLRQ�GXUFK�GLH�NRRUGLQLHUHQGH�5HJH�

OXQJ�PLW�NOHLQVW�P|JOLFKHP�]HLWOLFKHQ�9HU]XJ�HLQOHLWHQ�]X�N|QQHQ�

'HU� /HLVWXQJVIOXVV� NDQQ� GXUFK� )$&76�*HUlWH� KDXSWVlFKOLFK� DXI� GHUHQ� 5HJHOXQJV�� XQG

3DUDOOHOSIDGHQ� EHHLQIOXVVW� ZHUGHQ�� 'D� GLHVH� :LUNXQJVULFKWXQJ� DXFK� XPJHNHKUW� J�OWLJ� LVW�

HUVFKHLQW�HV�VLQQYROO��/HLWXQJHQ�DXI�GLHVHQ�3IDGHQ�KLQVLFKWOLFK�P|JOLFKHU�)HKOHU�XQG�IROJHQ�

GHU� 5HDNWLRQHQ� GHU� )$&76�*HUlWH� ]X� �EHUZDFKHQ�� =XVlW]OLFK� LVW� HV� YRUWHLOKDIW�� LQ� HLQHP

JHZLVVHQ� (LQIOXVVEHUHLFK�� GHU� ]�� %�� GXUFK� GLH� HOHNWULVFKH� (QWIHUQXQJ� YRP� )$&76�*HUlW

IHVWJHOHJW�ZLUG��DXFK�VROFKH�/HLWXQJHQ�]X��EHUZDFKHQ��GLH�VLFK�QLFKW�DXI�3DUDOOHOSIDGHQ�]XP

)$&76�*HUlW�EHILQGHQ��'DV�JLOW�EHVRQGHUV�KLQVLFKWOLFK�GHU�6SDQQXQJVUHJHOXQJ�� GD� LKU�(LQ�

IOXVV� DXI� EHQDFKEDUWH�%HWULHEVPLWWHO� XQDEKlQJLJ�GDYRQ� LVW�� RE� VLFK� GLHVH� DXI� 3DUDOOHOSIDGHQ

EHILQGHQ�

�������� 5HJOHU�]XU�WUDQVLHQWHQ�6WDELOLWlW

,Q� $EVFKQLWW� ������ ZXUGH� HLQ� 9HUIDKUHQ� ]XU� 9HUEHVVHUXQJ� GHU� WUDQVLHQWHQ� 6WDELOLWlW� PLW

)$&76�*HUlWHQ� YRUJHVWHOOW�� =XU�8PVHW]XQJ� GLHVHV� 3ULQ]LSV� LVW� HLQH�$EVWLPPXQJ� ]ZLVFKHQ

GHP�VFKUlJUHJHOQGHQ�)$&76�*HUlW�XQG�GHP�]X�VWDELOLVLHUHQGHQ�*HQHUDWRU�QRWZHQGLJ��GDPLW

GLH� LP� WUDQVLHQWHQ� =HLWEHUHLFK� VWDWWILQGHQGH�:LQNHOlQGHUXQJ� GXUFK� GLH� =XVDW]VSDQQXQJ� O8

GHV� )$&76�*HUlWHV� GHU� 3ROUDGEHZHJXQJ� GHV� *HQHUDWRUV� QDFKJHI�KUW� ZHUGHQ� NDQQ�� 'LHVH

$EVWLPPXQJ�LVW�HEHQIDOOV�$XIJDEH�GHU��EHUJHRUGQHWHQ�NRRUGLQLHUHQGHQ�5HJHOXQJ�

�������� =HLWOLFKHU�5HJOHUHLQVDW]

:HUGHQ�DOOH�EHL�HLQHP�)HKOHU�QRWZHQGLJHQ�NRRUGLQLHUHQGHQ�(LQJULIIH� LQ�GLH�5HJHOXQJ�HLQHV

)$&76�*HUlWHV�LQ�LKUHU�]HLWOLFKHQ�$EIROJH�EHWUDFKWHW��VR�ZLUG�GXUFK�GLH�.RRUGLQDWLRQ�GLH�LQ

%LOG� ���� JH]HLJWH� ]HLWOLFKH� 7UHQQXQJ� GHU� 5HJHOHLQJULIIH� QDFK� (LQWULWW� HLQHV� )HKOHUV� XQWHU

(LQEH]LHKXQJ�HLQHU�P|JOLFKHQ�'lPSIXQJVUHJHOXQJ�HUUHLFKW�

'LH�$UEHLWVSXQNWUHJHOXQJ�ZLUG� LGHDOHUZHLVH�QDFK�(UNHQQHQ�GHV�)HKOHUHLQWULWWHV��ZLH� EHUHLWV

REHQ�EHVFKULHEHQ��VWDUN�YHUODQJVDPW�E]Z��NXU]]HLWLJ�JDQ]�DX�HU�.UDIW�JHVHW]W��'LH�5HJHOXQJ

]XU� 9HUEHVVHUXQJ� GHU� WUDQVLHQWHQ� 6WDELOLWlW� DUEHLWHW� LP� $QVFKOXVV� GDUDQ� YRUUDQJLJ� ELV� ]XU

6LFKHUVWHOOXQJ�GHV�6\QFKURQLVPXV�GHV�*HQHUDWRUV�PLW�GHP�VWDUUHQ�1HW]��'LH�QDFKIROJHQGHQ

6FKZLQJXQJHQ� N|QQHQ� GXUFK� HLQH� 'lPSIXQJVUHJHOXQJ� DEJHGlPSIW� ZHUGHQ�� VR� GDVV� QDFK

$ENOLQJHQ� GHU� G\QDPLVFKHQ� 9RUJlQJH� GLH� $UEHLWVSXQNWUHJHOXQJ� HUQHXW� DNWLYLHUW� ZHUGHQ
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NDQQ��XP�GLH�XUVSU�QJOLFKHQ�6ROOZHUWH� DXV]XUHJHOQ��+DUWH�8PVFKDOWYRUJlQJH� ]ZLVFKHQ�GHQ

5HJOHUQ�N|QQHQ� HLQ�(h6� OHLFKW� ]X� ]XVlW]OLFKHQ� XQHUZ�QVFKWHQ� /HLVWXQJVSHQGHOXQJHQ� DQUH�

JHQ�� VR� GDVV� HLQ� NRQWLQXLHUOLFKHU� hEHUJDQJ� EHLP� (LQVDW]� GHU� 'lPSIXQJVUHJHOXQJ� XQG� GHU

HUQHXWHQ�$NWLYLHUXQJ�GHU�$UEHLWVSXQNWUHJHOXQJHQ��ZLH�LQ�%LOG�����DQJHGHXWHW��HUIRUGHUOLFK�LVW�

������ 9HUlQGHUXQJ�GHV�%HWULHEV]XVWDQGHV

'DV� G\QDPLVFKH�0RGHOO� HLQHV� (h6� LVW� GXUFK� HLQ� DXVJHSUlJWHV� QLFKWOLQHDUHV� 9HUKDOWHQ� JH�

NHQQ]HLFKQHW��'DU�EHU�KLQDXV�WUHWHQ�GXUFK�ZHFKVHOQGH�9HUVRUJXQJV��XQG�%HODVWXQJVVLWXDWLR�

QHQ�� (LQVSHLVHPXVWHU� XQG� 1HW]WRSRORJLHQ� VWDUN� XQWHUVFKLHGOLFKH� 6\VWHP]XVWlQGH� DXI�� ]ZL�

VFKHQ�GHQHQ�LP�WlJOLFKHQ�%HWULHE�HLQHV�(h6�NRQWLQXLHUOLFKH�hEHUJlQJH�VWDWWILQGHQ�

5HJHOHLQULFKWXQJHQ�LQQHUKDOE�HLQHV�(h6�KDEHQ�GLH�$XIJDEH��QRWZHQGLJH�EHWULHEOLFKH�$QIRU�

GHUXQJHQ��ZLH� GLH� (LQKDOWXQJ� YRUJHJHEHQHU� 6SDQQXQJHQ� RGHU� )UHTXHQ]HQ�� ]X� HUI�OOHQ�� =X�

VlW]OLFK� H[LVWLHUHQ� 5HJOHU�� GLH� ]XU� 9HUEHVVHUXQJ� GHU� 6WDELOLWlW� LQVWDOOLHUW� VLQG�� 'D]X� ]lKOHQ

366�� 'lPSIXQJVUHJOHU� YRQ� )$&76�*HUlWHQ� XQG� 5HJOHU� ]XU� 9HUEHVVHUXQJ� GHU� WUDQVLHQWHQ

6WDELOLWlW��8QDEKlQJLJ�GDYRQ��RE�HV�VLFK�XP�NUDIWZHUNV��RGHU�QHW]VHLWLJH�5HJHOHLQULFKWXQJHQ

KDQGHOW�� LVW� HV� Z�QVFKHQVZHUW�� GHUHQ� 5HJOHU� GHUDUW� DXV]XI�KUHQ�� GDVV� LQ� DOOHQ� P|JOLFKHQ

6\VWHP]XVWlQGHQ� HLQH� JOHLFK� EOHLEHQG� KRKH� 5HJHOXQJVJ�WH� HU]LHOW� ZLUG�� 9RUDXVVHW]XQJ� I�U

HLQH�KRKH�5HJHOXQJVJ�WH�LVW�HLQH�KLQUHLFKHQG�JHQDXH�0RGHOOLHUXQJ�GHV�(h6�DOV�5HJHOVWUHFNH

I�U� GHQ�5HJOHUHQWZXUI�� =XVlW]OLFK�PXVV� EHLP�(QWZXUI� GHU�5HJOHU� LGHDOHUZHLVH� GHU� JHVDPWH

=XVWDQGVUDXP��GHU�YRP�6\VWHP�HLQJHQRPPHQ�ZHUGHQ�NDQQ��EHU�FNVLFKWLJW�ZHUGHQ�

,Q�YLHOHQ�)lOOHQ�ZHUGHQ�5HJOHU�LQ�(h6�DXIJUXQG�LKUHU�7UDQVSDUHQ]�XQG�GHU�KRKHQ�9HUI�JEDU�

NHLW�YRQ�6\QWKHVHYHUIDKUHQ�DOV�OLQHDUH�)XQNWLRQDOH�DXVJHI�KUW��'D�VLFK�GHU�(QWZXUI�GHUDUWLJHU

5HJOHU�]XPHLVW�DXI�GLH�/LQHDULVLHUXQJ�GHV�3UR]HVVPRGHOOV�XP�HLQHQ�$UEHLWVSXQNW�VW�W]W��PXVV

6LFKHUVWHOOXQJ�GHU
WUDQVLHQWHQ�6WDELOLWlW

'lPSIXQJVUHJHOXQJ

$UEHLWVSXQNW�
UHJHOXQJ

$UEHLWVSXQNW�
UHJHOXQJ

6FKZLQJXQJHQ
DEJHNOXQJHQ

WUDQVLHQWH
6WDELOLWlW
JHVLFKHUW

(LQWULWW�HLQHV
)HKOHUV

W���V

)HKOHU
JHNOlUW

� ������

   

%LOG����� =HLWOLFKHU�$EODXI�GHU�5HJHOHLQJULIIH�EHL�HLQHU�6W|UXQJ��=HLWDQJDEHQ�EHLVSLHOKDIW�
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EHL� LKUHP� (QWZXUI� HLQH� KLQUHLFKHQGH� 5REXVWKHLW� JHJHQ�EHU� $UEHLWVSXQNWlQGHUXQJHQ� GHV

6\VWHPV� DQJHVWUHEW� ZHUGHQ�� :HUGHQ� 9HUIDKUHQ� ]XP� (QWZXUI� UREXVWHU� 5HJHOXQJVV\VWHPH

DQJHZHQGHW� >��@�� LVW� HLQH�bQGHUXQJ�GHV�6\VWHP]XVWDQGHV� LQQHUKDOE� JHZLVVHU�*UHQ]HQ� ]ZDU

WROHULHUEDU��HV�EHVWHKW� MHGRFK�EHVRQGHUV� LQ� OLEHUDOLVLHUWHQ�(QHUJLHYHUVRUJXQJVV\VWHPHQ�GXUFK

GLH� '\QDPLN� GHV� JOREDOHQ� (QHUJLHKDQGHOV� GLH� *HIDKU�� GDVV� GLHVH� *UHQ]HQ� �EHUVFKULWWHQ

ZHUGHQ��%HL� JU|�HUHQ�bQGHUXQJHQ�GHV�6\VWHPV��ZLH�EHLVSLHOVZHLVH�GHU� V\QFKURQHQ�=XVDP�

PHQVFKDOWXQJ� YRQ�9HUEXQGV\VWHPHQ�� GHU� ,QEHWULHEQDKPH� RGHU� GHU�$EVFKDOWXQJ� YRQ�(U]HX�

JXQJVHLQKHLWHQ�� LVW� HLQH� DXVUHLFKHQGH� 5HJHOXQJVJ�WH� JHJHEHQHQIDOOV� QLFKW� PHKU� YRUKDQGHQ

>�@��$XFK�EHL�9HUlQGHUXQJHQ�GHU�1HW]WRSRORJLH�GXUFK�6FKDOWYRUJlQJH�XQG�/DVWIOXVVlQGHUXQ�

JHQ� HQWVSUHFKHQG� GHU� 7DJHVODVWYHUWHLOXQJ� NDQQ� VLFK� GDV� G\QDPLVFKH� 9HUKDOWHQ� HLQHV� (h6

HQWVFKHLGHQG� YHUlQGHUQ� >��@�� %HL� HLQHU� GDGXUFK� QLFKW� PHKU� DQJHSDVVWHQ� 3DUDPHWULHUXQJ

EHVWHKW� GLH� 0|JOLFKNHLW�� GDVV� VLFK� 'lPSIXQJVUHJOHU� YRQ� )$&76�*HUlWHQ� JHJHQVHLWLJ� XQ�

J�QVWLJ�EHHLQIOXVVHQ� >��@��'LH�5HJHOHLQJULIIH� YRQ�)$&76�*HUlWHQ� DQ�YHUVFKLHGHQHQ�6WDQG�

RUWHQ� LP� 1HW]� N|QQHQ� VLFK� JHJHQVHLWLJ� NRPSHQVLHUHQ�� ,P� XQJ�QVWLJVWHQ� )DOO� DUEHLWHQ� GLH

5HJOHU�JHJHQHLQDQGHU��ZDV�HLQH�9HUVWlUNXQJ�GHU�HLJHQWOLFK�]X�GlPSIHQGHQ�6FKZLQJXQJ�]XU

)ROJH�KDEHQ�NDQQ�

$XV�UHJHOXQJVWHFKQLVFKHU�6LFKW�KDQGHOW�HV�VLFK�XP�HLQH�]HLWYDULDQWH�5HJHOVWUHFNH��VR�GDVV�HLQH

VLPXOWDQH�1DFKRSWLPLHUXQJ� GHU�5HJOHUHLQVWHOOXQJHQ�� LQVEHVRQGHUH� GHU� GLH� 6WDELOLWlW� YHUEHV�

VHUQGHQ� 5HJOHU�� HUIRUGHUOLFK� LVW�� 6LH� ZLUG� LQ� GHU� 3UD[LV� RIWPDOV� PLW� HLQHP� YRUDXVJHKHQGHQ

UHFKQHUJHVW�W]WHQ� 1HXHQWZXUI� PDQXHOO� YRUJHQRPPHQ�� %HL� HLQIDFKHQ� 6WDQGDUG�5HJOHU�

IXQNWLRQDOHQ�XQG�DXVUHLFKHQGHU�.HQQWQLV�GHV�3UR]HVVYHUKDOWHQV�N|QQHQ� LP�)DOOH�HLQHU��EHU�

VFKDXEDUHQ� 6\VWHPJU|�H� HUIRUGHUOLFKH� 1DFKRSWLPLHUXQJHQ� DXFK� KHXULVWLVFK� YRUJHQRPPHQ

ZHUGHQ�

0DQXHOOH�bQGHUXQJHQ�GHU�3DUDPHWULHUXQJ�VLQG�]XU�(UKDOWXQJ�HLQHU�JHZ�QVFKWHQ�5HJHOXQJV�

J�WH�]ZDU�QRWZHQGLJ��VLQG�DEHU�PLW�KRKHQ�.RVWHQ�XQG�JUR�HP�]HLWOLFKHQ�$XIZDQG�YHUEXQGHQ�

,Q� MHGHP� )DOO� PXVV� GHU� JHlQGHUWH� 6\VWHP]XVWDQG� YRP� %HWULHEVSHUVRQDO� ]XQlFKVW� HUNDQQW

ZHUGHQ��EHYRU�NRUULJLHUHQGH�0D�QDKPHQ�HUJULIIHQ�ZHUGHQ�N|QQHQ��2IWPDOV� LVW�EHL�KlXILJHQ

RGHU�ZLHGHUNHKUHQGHQ�ZHVHQWOLFKHQ�bQGHUXQJHQ� GHU� 6\VWHP]XVWlQGH� HLQH�1DFKI�KUXQJ� GHU

5HJOHUSDUDPHWHU�RGHU�JDU�HLQH�bQGHUXQJ�GHU�5HJOHUIXQNWLRQDOH�DXV�*U�QGHQ�GHV�EHWULHEOLFKHQ

$XIZDQGHV�QLFKW�P|JOLFK�

9RUWHLOH� ELHWHQ� GLHVEH]�JOLFK� 9HUIDKUHQ�� GLH� DXWRPDWLVFK� DXI� 9HUlQGHUXQJHQ� LQQHUKDOE� GHV

6\VWHPV�UHDJLHUHQ�XQG�JOREDOH�1HX��RGHU�8PSDUDPHWULHUXQJHQ�YRQ�5HJOHUQ�RGHU�6WUXNWXUXP�

VFKDOWXQJHQ� ]ZLVFKHQ� YHUVFKLHGHQHQ�5HJOHU�$OWHUQDWLYHQ� YRUQHKPHQ��'DEHL� WUHWHQ� IROJHQGH

6FKZLHULJNHLWHQ�DXI�

�� =XU� 'HWHNWLRQ� XQG� %HZHUWXQJ� ZHVHQWOLFKHU� 9HUlQGHUXQJHQ� GHV� 6\VWHP]XVWDQGHV� KLQ�

VLFKWOLFK�GHV�G\QDPLVFKHQ�9HUKDOWHQV�HLQHV�(h6�VLQG�JHHLJQHWH�,QIRUPDWLRQHQ�DXV�PHVV�

EDUHQ�*U|�HQ�DE]XOHLWHQ��'D]X�LVW� MHGRFK�HLQH�KLQUHLFKHQG�JHQDXH�0RGHOOLHUXQJ�GHV�JH�
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VDPWHQ�3UR]HVVHV�QRWZHQGLJ�� ,Q� GLHVHP�=XVDPPHQKDQJ� VLQG� GLH�(LJHQZHUWH� HLQHV� 6\V�

WHPV� ]X�QHQQHQ�� GLH�5�FNVFKO�VVH� DXI� GDV� 6FKZLQJXQJVYHUKDOWHQ� ]XODVVHQ�� )HUQHU� VWHOOW

VLFK�GLH�)UDJH��ZHOFKHV�$XVPD��YRQ�=XVWDQGVlQGHUXQJHQ�HLQH�HUQHXWH�5HJOHUSDUDPHWULH�

UXQJ�HUIRUGHUW�

�� )�U�GHQ�DXWRPDWLVLHUWHQ�5HJOHUHQWZXUI�PXVV�HLQ�G\QDPLVFKHV�0RGHOO�GHV�*HVDPWV\VWHPV

YRUKDQGHQ�VHLQ��GDV�VWlQGLJ�GHQ�9HUlQGHUXQJHQ�LP�6\VWHP�QDFKJHI�KUW�ZLUG��'DV�HUIRU�

GHUW�XPIDQJUHLFKH�(UZHLWHUXQJHQ�GHU�1HW]OHLWWHFKQLN�KLQVLFKWOLFK�]XVlW]OLFKHU�)XQNWLRQHQ

XQG� 5HFKHQOHLVWXQJ� VRZLH� HLQH� GLUHNWH� $QNRSSOXQJ� GHV� G\QDPLVFKHQ� 0RGHOOV� DQ� GDV

1HW]OHLWV\VWHP�]XU�hEHUPLWWOXQJ�YRQ�3UR]HVVGDWHQ��(V�H[LVWLHUHQ�EHUHLWV�$QVlW]H�]XU� ,Q�

WHJUDWLRQ� HLQHV� HFKW]HLWIlKLJHQ� 6LPXODWLRQVV\VWHPV� I�U� G\QDPLVFKH� 9RUJlQJH� LQ� HLQ

1HW]OHLWV\VWHP�>��@�

�� $XIJUXQG� GHU� P|JOLFKHQ� :HFKVHOZLUNXQJHQ� XQG� JHJHQVHLWLJHQ� %HHLQIOXVVXQJHQ� YRQ

5HJHOHLQULFKWXQJHQ� LVW� HV� ]XU� 9HUEHVVHUXQJ� GHU� 6WDELOLWlW� VLQQYROO�� DOOH� DGDSWLHUEDUHQ

5HJOHUSDUDPHWHU�XQG�5HJOHUVWUXNWXUHQ�LQ�HLQHP�JOREDOHQ�2SWLPLHUXQJVSUR]HVV�DQ�GLH�(U�

IRUGHUQLVVH�GHV�JHlQGHUWHQ�6\VWHPV�DQ]XSDVVHQ�>������@��'DV�I�KUW�OHLFKW�]X�6\VWHPHQ�PLW

VHKU�JUR�HU�'LPHQVLRQ��(LQ�VROFKHU� DXWRPDWLVLHUWHU�2SWLPLHUXQJVSUR]HVV�]XU�NRRUGLQLHU�

WHQ�3DUDPHWULHUXQJ�VWHOOW�GDKHU�HEHQIDOOV�KRKH�$QIRUGHUXQJHQ�DQ�GLH�5HFKHQOHLVWXQJ�

�� .ULWLVFKH�1HW]lQGHUXQJHQ�HQWVWHKHQ�GXUFK�6W|UIlOOH��ZLH�$XVIlOOH�YRQ�(U]HXJXQJVHLQKHL�

WHQ�RGHU�hEHUWUDJXQJVHOHPHQWHQ��GD�GLHVH�JUR�H�bQGHUXQJHQ�GHV�6\VWHP]XVWDQGHV�QDFK

VLFK�]LHKHQ��:HJHQ�LKUHU�8QYRUKHUVHKEDUNHLW�XQG�GHU�JUR�HQ�$Q]DKO�P|JOLFKHU�6]HQDULHQ

VLQG�VLH�LP�9RUDXV�VFKZHU�]X�EHU�FNVLFKWLJHQ��(LQH�]XU�MHZHLOLJHQ�6W|UXQJ�RSWLPDOH�1HX�

SDUDPHWULHUXQJ�GHU�5HJOHU� LVW�ZHJHQ�GHU� NXU]HQ�=HLWVSDQQH�� GLH� GDQQ� I�U� HLQH�2SWLPLH�

UXQJ�]XU�9HUI�JXQJ�VWHKW��PLW�JUR�HQ�6FKZLHULJNHLWHQ�YHUEXQGHQ�

)$&76�*HUlWH�N|QQHQ�JHPl��GHU�$XVI�KUXQJHQ�]X�LKUHQ�5HJHOXQJVHLJHQVFKDIWHQ�LQ�.DSLWHO

�� ZHVHQWOLFKHQ� (LQIOXVV� DXI� GLH� '\QDPLN� GHV� *HVDPWV\VWHPV� DXV�EHQ�� ,P� 5DKPHQ� GHV

NRRUGLQLHUHQGHQ� 3UR]HVVI�KUXQJVV\VWHPV� I�U� )$&76�*HUlWH� VLQG� GHUHQ� SDUDPHWULHUEDUH

5HJOHU� LQ� HLQHQ� VROFKHQ� DXWRPDWLVLHUWHQ� (QWZXUIVSUR]HVV� HLQ]XEH]LHKHQ�� 8P� XQHUZ�QVFKWH

:HFKVHOZLUNXQJHQ� ]ZLVFKHQ� GHQ� G\QDPLVFKHQ� 7HLOV\VWHPHQ� GHU� .UDIWZHUNH� XQG� GHQ

)$&76�*HUlWHQ� ]X� EHKHUUVFKHQ�� LVW� HLQ� JOREDOHU� (QWZXUI� DOOHU� 3DUDPHWHU� ]X� UHDOLVLHUHQ�� ,Q

GLHVHP� =XVDPPHQKDQJ� LVW� GHU� JUR�H� (LQIOXVV� YRQ� )$&76�*HUlWHQ� DXI� GLH� 'lPSIXQJ� YRQ

1HW]SHQGHOXQJHQ� ZLFKWLJ� >���� ��@�� 'DKHU� VROOHQ� YRUQHKPOLFK� I�U� 'lPSIXQJVUHJOHU� YRQ

)$&76�*HUlWHQ� XQG� JJI�� NUDIWZHUNVVHLWLJH� 5HJHOHLQULFKWXQJHQ� �366�� QHXH� 3DUDPHWHUVlW]H

EHUHFKQHW�XQG�GLH�5HJOHU� DGDSWLHUW�ZHUGHQ��'DV�]X�HQWZLFNHOQGH�6\VWHP�VROO�GDEHL� DXWRPD�

WLVFK�DXI�P|JOLFKH�=XVWDQGVlQGHUXQJHQ�GHV�6\VWHPV�UHDJLHUHQ�
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���� =XVDPPHQIDVVXQJ�GHU�.RRUGLQDWLRQVPD�QDKPHQ

'LH�LQ�GHQ�YRULJHQ�$EVFKQLWWHQ�EHKDQGHOWHQ�.RRUGLQDWLRQVPD�QDKPHQ�N|QQHQ�LQ��EHUVLFKWOL�

FKHU�)RUP�DOV�:LVVHQVEDVLV�GDUJHVWHOOW�ZHUGHQ��'DEHL�ZLUG�]XQlFKVW�HLQH�'DUVWHOOXQJ�LQ�)RUP

JHQHULVFKHU�5HJHOQ�JHZlKOW��GLH�DOOJHPHLQ�J�OWLJ�VLQG�XQG�VLFK�QLFKW�DXI�VSH]LHOOH�1HW]NRQIL�

JXUDWLRQHQ�RGHU�%HWULHEVPLWWHO�EH]LHKHQ�>��@��'LH�=XVDPPHQVWHOOXQJ�]HLJW�7DEHOOH�����

7DEHOOH�������:LVVHQVEDVLV�GHU�QRWZHQGLJHQ�.RRUGLQDWLRQVPD�QDKPHQ

:(11 '$11

�
hEHUODVWXQJ�HLQHV�%HWULHEVPLWWHOV�DXI�HLQHP

3DUDOOHOSIDG

9HUlQGHUH�GLH�6ROOZHUWH�GHU�/HLVWXQJVIOXVV�

UHJHOXQJ�GHV�)$&76�*HUlWHV

�

$XVIDOO�HLQHV�%HWULHEVPLWWHOV�DXI�HLQHP

3DUDOOHOSIDG�81'�NHLQ�ZHLWHUHU�3DUDOOHO�

SIDG�YRUKDQGHQ

'HDNWLYLHUH�GLH�/HLVWXQJVIOXVVUHJHOXQJ�GHV

)$&76�*HUlWHV

�
9HUOHW]XQJ�GHV�]XOlVVLJHQ�6SDQQXQJVEDQ�

GHV

9HUlQGHUH�GLH�6ROOZHUWH�GHU�%OLQGOHLVWXQJV�

IOXVV��XQG�6SDQQXQJVUHJHOXQJ�GHV�)$&76�

*HUlWHV

�
)HKOHU�DXI�HLQHP�5HJHOXQJV��RGHU�3DUDOOHO�

SIDG

9HUODQJVDPH�GLH�$UEHLWVSXQNWUHJHOXQJHQ

GHV�)$&76�*HUlWHV

� 9HUlQGHUXQJ�GHV�%HWULHEV]XVWDQGHV
$GDSWLHUH�GLH�'lPSIXQJVUHJOHUSDUDPHWHU

GHV�)$&76�*HUlWHV

���� $QIRUGHUXQJHQ�DQ�GDV�NRRUGLQLHUHQGH�3UR]HVVI�KUXQJVV\VWHP

'DV� NRRUGLQLHUHQGH� 3UR]HVVI�KUXQJVV\VWHP�PXVV� LP�:HVHQWOLFKHQ� GLH� REHQ� EHVFKULHEHQHQ

.RRUGLQDWLRQVPD�QDKPHQ� XPVHW]HQ�� 'DU�EHU� KLQDXV� P�VVHQ� LQ� GLHVHP� =XVDPPHQKDQJ

GXUFK� GLH� 3UR]HVVI�KUXQJ� ZHLWHUH� $QIRUGHUXQJHQ� HUI�OOW� VHLQ�� GLH� LP� )ROJHQGHQ� HUOlXWHUW

ZHUGHQ�

�� 'DV�3UR]HVVI�KUXQJVV\VWHP�PXVV�HLQ�KRKHV�0D��DQ�)OH[LELOLWlW�JHZlKUOHLVWHQ��VR�GDVV�GHU

NRRUGLQLHUWH� %HWULHE� XQDEKlQJLJ� YRQ� EHWULHEOLFKHQ� 9RUJDEHQ� XQG� =XVWDQG� GHV� 6\VWHPV

P|JOLFK�LVW��(V�PXVV�HLQHUVHLWV�GLH�(UI�OOXQJ�GHU�SULPlUHQ�$XIJDEHQ�GHU�)$&76�*HUlWH

XQG�DQGHUHUVHLWV�GXUFK�GLH�.RRUGLQDWLRQVPD�QDKPHQ� HLQHQ� VLFKHUHQ� VWDWLRQlUHQ�XQG�G\�

QDPLVFKHQ�%HWULHE�GHV�*HVDPWV\VWHPV�JDUDQWLHUHQ�



�� .RRUGLQDWLRQVEHGDUI

�� 'LH�HUIRUGHUOLFKHQ�0D�QDKPHQ�]XU�.RRUGLQDWLRQ�VRZRKO�GHU�)$&76�*HUlWH�PLW��EULJHQ

(LQULFKWXQJHQ�LP�6\VWHP�DOV�DXFK�GHU�)$&76�*HUlWH�XQWHUHLQDQGHU�EHLQKDOWHQ�HLQ�KRKHV

0D�� DQ�.RPSOH[LWlW�� %HL�.RRUGLQDWLRQVPD�QDKPHQ�� GLH� LQ� HQJHP� =XVDPPHQKDQJ�PLW

GHU�7RSRORJLH�GHV�1HW]HV�VWHKHQ��ZLH�EHLVSLHOVZHLVH�GLH�hEHUZDFKXQJ�YRQ�%HWULHEVPLW�

WHOEHODVWXQJHQ�DXI�3DUDOOHOSIDGHQ��VWHLJW�GLH�.RPSOH[LWlW�GHU�.RRUGLQDWLRQ�]XGHP�PLW�GHU

*U|�H�XQG�GHP�9HUPDVFKXQJVJUDG�GHV�1HW]HV�VWDUN�DQ��=XVlW]OLFK�EHVWHKHQ�DXIJUXQG�GHU

VHKU�NXU]HQ�$QWZRUW]HLWHQ�YRQ�)$&76�*HUlWHQ�KLQVLFKWOLFK�LKUHU�5HJHOXQJVHLJHQVFKDIWHQ

KRKH�$QIRUGHUXQJHQ� DQ�GLH�*HVFKZLQGLJNHLW��PLW�GHU�GLHVH�2QOLQHNRRUGLQDWLRQ�HUIROJHQ

PXVV��'DV�%HWULHEVSHUVRQDO�HLQHV�(h6�ZlUH�DXIJUXQG�GLHVHU�7DWVDFKHQ�PLW�GHU�PDQXHOOHQ

.RRUGLQDWLRQ��EHUIRUGHUW��VR�GDVV�HLQ�P|JOLFKVW�KRKHU�*UDG�DQ�$XWRQRPLH�GHV�NRRUGLQLH�

UHQGHQ� 3UR]HVVI�KUXQJVV\VWHPV� JHZlKUOHLVWHW� VHLQ� PXVV�� 'HU� 3UR]HVVEHGLHQHU� VROO� GD�

GXUFK�VR�ZHLW�DOV�P|JOLFK�HQWODVWHW�ZHUGHQ�XQG�OHGLJOLFK�NRQWUROOLHUHQGH�)XQNWLRQHQ��EHU�

QHKPHQ�

�� 5lXPOLFK�DXVJHGHKQWH�9HUEXQGV\VWHPH�VLQG�XQWHUWHLOW�LQ�PHKUHUH�7HLOQHW]H�XQWHUVFKLHGOL�

FKHU� /lQGHU�� (QHUJLHYHUVRUJXQJVXQWHUQHKPHQ� RGHU� 1HW]EHWUHLEHU�� 'HU� %HWUHLEHU� HLQHV

7HLOQHW]HV��ZHOFKHV� LQ�HLQ�9HUEXQGV\VWHP�HLQJHEHWWHW� LVW�� LVW� EHLP�(LQVDW]� YRQ�)$&76�

*HUlWHQ�LQQHUKDOE�VHLQHV�1HW]HV�EHP�KW��GHUHQ�WHFKQLVFKH�XQG�ZLUWVFKDIWOLFKH�9RUWHLOH�LQ

YROOHP� 8PIDQJ� DXV]XQXW]HQ�� :HQQ� NRRUGLQLHUHQGHU� +DQGOXQJVEHGDUI� EHVWHKW�� VROOHQ

QRWZHQGLJH�6WHOOHLQJULIIH� GXUFK�)$&76�*HUlWH� DXV�.RVWHQJU�QGHQ�P|JOLFKVW� QXU� GXUFK

NULWLVFKH� (UHLJQLVVH� LP� HLJHQHQ� 1HW]� DXVJHO|VW� ZHUGHQ� �%HWULHEVPLWWHO�EHUODVWXQJHQ�

6SDQQXQJVEDQGYHUOHW]XQJHQ��� .ULWLVFKH� (UHLJQLVVH� LQ� EHQDFKEDUWHQ� 1HW]HQ� VROOHQ� QXU

GDQQ� ]X�.RRUGLQDWLRQVPD�QDKPHQ� I�KUHQ�� ZHQQ� GDGXUFK� *HIlKUGXQJHQ� GHU� VWDWLRQlUHQ

RGHU� G\QDPLVFKHQ� 1HW]VLFKHUKHLW� ]X� HUZDUWHQ� VLQG� �)HKOHU�� =XVWDQGVlQGHUXQJHQ��� $XI

GLHVH�:HLVH�VLQG�GLH�%HUHLFKH�HLQHV�(h6��LQ�GHQHQ�GDV�$XIWUHWHQ�YRQ�NULWLVFKHQ�(UHLJQLV�

VHQ�]X�NRRUGLQLHUHQGHQ�(LQJULIIHQ�I�KUHQ�VROO��EHVFKUlQNW��$XIJUXQG�GHU�EHJUHQ]WHQ�6WHX�

HUOHLVWXQJ�YRQ�)$&76�*HUlWHQ�LVW�LQ�YHUPDVFKWHQ�6\VWHPHQ�GDU�EHU�KLQDXV�HLQH�QDW�UOL�

FKH� (LQVFKUlQNXQJ� GHV� SK\VLNDOLVFKHQ� :LUNXQJVUDGLXV� HLQHV� )$&76�*HUlWHV� JHJHEHQ�

6RPLW�UHGX]LHUW�VLFK�GHU�8PIDQJ�QRWZHQGLJHU�.RRUGLQDWLRQVPD�QDKPHQ��)$&76�*HUlWH

G�UIHQ�MHGRFK�DQGHUHUVHLWV�GXUFK�LKUH�6WHOOHLQJULIIH�NHLQH�NULWLVFKHQ�(UHLJQLVVH�LQ�EHQDFK�

EDUWHQ� 1HW]EHUHLFKHQ� DXVO|VHQ�� 'DV� NRRUGLQLHUHQGH� 3UR]HVVI�KUXQJVV\VWHP� PXVV� GLHVH

%HJUHQ]XQJHQ�GHV�QRWZHQGLJHQ�XQG�P|JOLFKHQ�+DQGOXQJVVSLHOUDXPHV�GHU�)$&76�*HUlWH

EHU�FNVLFKWLJHQ�

�� 0D�QDKPHQ� ]XU� 2QOLQHNRRUGLQDWLRQ� YRQ� )$&76�*HUlWHQ� HUIRUGHUQ� DXIJUXQG� GHU� 1RW�

ZHQGLJNHLW�GHU�$XWRQRPLH�GDV�9RUKDQGHQVHLQ�YRQ�&RPSXWDWLRQDO�,QWHOOLJHQFH��&,���$XI�

JUXQG�GHU�9LHO]DKO�]X�YHUDUEHLWHQGHU�0HVVJU|�HQ�LVW�GDEHL�HLQ�KRKHV�$XINRPPHQ�DQ�'D�

WHQ� ]X� HUZDUWHQ�� GLH� ]ZLVFKHQ� GH]HQWUDOHQ� (LQKHLWHQ� HLQHV� (h6�� ZLH� .UDIWZHUNHQ�

)$&76�*HUlWHQ�XQG�6WDWLRQHQ��DXVJHWDXVFKW�ZHUGHQ�P�VVHQ��=XVlW]OLFK�PXVV�GDV�6\VWHP

LP�(LQNODQJ�PLW�GHQ�LP�.XU]]HLWEHUHLFK�VWDWWILQGHQGHQ�(LQJULIIHQ�GHU�)$&76�*HUlWH�HLQH
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HEHQVR� VFKQHOOH� 5HDNWLRQ� JDUDQWLHUHQ�� 'LHV� VWHKW� LP� :LGHUVSUXFK� ]X� GHU� ELVKHULJHQ

6WUXNWXU�GHU�/HLWWHFKQLN��LQ�GHU� LQWHOOLJHQWH�%HWULHEVI�KUXQJVDXIJDEHQ��EHUZLHJHQG�]HQW�

UDO�DQJHRUGQHW�VLQG��'DKHU�HQWVWHKHQ�UHODWLY�ODQJH�$QWZRUW]HLWHQ��ELV�HLQH�GDUDXV�UHVXOWLH�

UHQGH�$NWLRQ�]XU�$XVI�KUXQJ�JHODQJW��'LH�9HUDUEHLWXQJ�DOOHU�QRWZHQGLJHQ�'DWHQ� LQ�GHU

1HW]OHLWVWHOOH�Z�UGH�]XGHP�GRUW�HLQ�VHKU�JUR�HV�'DWHQYROXPHQ�KHUYRUUXIHQ��'LH�3ODQXQJ

NRRUGLQLHUHQGHU�5HJHOHLQJULIIH� DQ�]HQWUDOHU�6WHOOH�N|QQWH�GLH� HUIRUGHUOLFKHQ�NXU]HQ�$QW�

ZRUW]HLWHQ�QLFKW�HLQKDOWHQ�

$XV� GLHVHQ� *U�QGHQ� PXVV� GLH� EHVWHKHQGH� /HLWWHFKQLN� YRU� HLQHU� ,QEHWULHEQDKPH� YRQ

)$&76�*HUlWHQ�XP�0|JOLFKNHLWHQ�]XU�,PSOHPHQWLHUXQJ�YRQ�&,�0HWKRGHQ�DQ�GH]HQWUDOHQ

6WHOOHQ�XQG�0|JOLFKNHLWHQ�GHV�VFKQHOOHQ�$XVWDXVFKHV�JUR�HU�'DWHQPHQJHQ�]ZLVFKHQ�GLH�

VHQ� HUZHLWHUW�ZHUGHQ��:LFKWLJ� LVW� LQ� GLHVHP� =XVDPPHQKDQJ� GLH� LQIRUPDWLRQVWHFKQLVFKH

5HDOLVLHUXQJ�YRQ�.RPPXQLNDWLRQVZHJHQ�]ZLVFKHQ�GH]HQWUDOHQ�6WHOOHQ��RKQH�GLH�1HW]OHLW�

VWHOOH�I�U�GLH�9HUWHLOXQJ�GHU� ,QIRUPDWLRQ�]X�QXW]HQ�� ,Q�NULWLVFKHQ�=HLWEHUHLFKHQ�PXVV�GLH

6WHXHUXQJ�HLQHV�)$&76�*HUlWHV�DXVVFKOLH�OLFK�PLW�GH]HQWUDO�YHUI�JEDUHQ� ,QIRUPDWLRQHQ

DXVNRPPHQ��'LHV�ZLUG�EHVRQGHUV�EHL�GHU�QRWZHQGLJHQ�VFKQHOOHQ�5HDNWLRQ�DXI�)HKOHU�EH�

]�JOLFK�GHU�9HUODQJVDPXQJ�YRQ�$UEHLWVSXQNWUHJHOXQJHQ�GHXWOLFK�

�� +HXWLJH�9HUEXQGV\VWHPH�]HLFKQHQ�VLFK�GXUFK�HLQH�JUR�H�.RPSOH[LWlW�XQG�'LPHQVLRQ�DXV�

7URW]� JHJHQZlUWLJ� YHUI�JEDUHU� OHLVWXQJVIlKLJHU� 5HFKQHU� ZLUG� GDKHU� HLQH� DXWRPDWLVFKH

*HQHULHUXQJ�YRQ�EHWULHEVPLWWHOVSH]LILVFKHQ�.RRUGLQDWLRQVPD�QDKPHQ�I�U�)$&76�*HUlWH

GHU�)RUGHUXQJ�QDFK�HLQHU�VFKQHOOHQ�2QOLQHNRRUGLQDWLRQ�QLFKW�QDFKNRPPHQ�N|QQHQ��%HL�

VSLHOKDIW� VLQG� KLHU� %HUHFKQXQJHQ� WRSRORJLVFKHU� ,QIRUPDWLRQHQ� VRZLH� V\VWHPZHLWH� 2SWL�

PLHUXQJHQ�]X�QHQQHQ��'DKHU�LVW�HV�ZLFKWLJ��GDVV�GDV�NRRUGLQLHUHQGH�3UR]HVVI�KUXQJVV\V�

WHP�LP�5XKH]XVWDQG��LQ�GHP�NHLQ�NRRUGLQLHUHQGHU�+DQGOXQJVEHGDUI�EHVWHKW��SUlYHQWLY�JH�

HLJQHWH� NRQNUHWH�.RRUGLQDWLRQVPD�QDKPHQ� JHQHULHUW�� 'DEHL�P�VVHQ� DOOH� (UHLJQLVVH� EH�

U�FNVLFKWLJW�ZHUGHQ��GLH�DXVJHKHQG�YRP�DNWXHOOHQ�%HWULHEV]XVWDQG�HLQWUHWHQ�N|QQHQ�XQG

NRRUGLQLHUHQGH�(LQJULIIH�HUIRUGHUQ��%HL�(LQWULWW�HLQHV�VROFKHQ�NULWLVFKHQ�(UHLJQLVVHV�N|Q�

QHQ�VRGDQQ�GLH�]XYRU�JHQHULHUWHQ�+DQGOXQJVDQZHLVXQJHQ�GH]HQWUDO�XQG�XQPLWWHOEDU�DEJH�

UXIHQ�XQG�PLW�GHU�QRWZHQGLJHQ�*HVFKZLQGLJNHLW�DQJHZHQGHW�ZHUGHQ��'LHVH�$QIRUGHUXQJ

DQ� GDV� NRRUGLQLHUHQGH� 3UR]HVVI�KUXQJVV\VWHP�ZLUG� LQ� >��@� DOV� SUlYHQWLYH� .RRUGLQDWLRQ

EH]HLFKQHW�

�� $XWRQRPLH� XQG� GLH� DXWRPDWLVFKH� (U]HXJXQJ� SUlYHQWLYHU� HUHLJQLVEH]RJHQHU� +DQGOXQJV�

DQZHLVXQJHQ� EHGLQJHQ� )XQNWLRQHQ� GHV� PDVFKLQHOOHQ� /HUQHQV� >��@�� 'LHVH� )XQNWLRQHQ

P�VVHQ� HEHQIDOOV� LP� ]X� HQWZHUIHQGHQ� NRRUGLQLHUHQGHQ� 3UR]HVVI�KUXQJVV\VWHP� DEJHOHJW

ZHUGHQ��8P�5HFKHQOHLVWXQJ�HLQ]XVSDUHQ��LVW�GDV�6\VWHP�PLW�HLQHU�JHHLJQHWHQ�'DWHQEDQN�

VWUXNWXU�DXV]XVWDWWHQ��LQ�GHU�EHUHLWV�JHOHUQWHV�:LVVHQ�DEJHOHJW�ZLUG��)�U�GHQ�)DOO�GHU�:LH�

GHUNHKU� YRQ�7RSRORJLHQ� RGHU� =XVWlQGHQ�� I�U� GLH� EHUHLWV� +DQGOXQJVDQZHLVXQJHQ� JHOHUQW

ZXUGHQ��N|QQHQ�GLHVH�GDQQ�DEJHUXIHQ�ZHUGHQ�
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'LHVHU�$QIRUGHUXQJVNDWDORJ�VWHOOW�GLH�%DVLV� I�U�GDV�QDFKIROJHQG�]X�HQWZLFNHOQGH�NRRUGLQLH�

UHQGH� 3UR]HVVI�KUXQJVV\VWHP� GDU�� ,P� IROJHQGHQ� .DSLWHO� ZLUG� ]XQlFKVW� GLH� 7KHRULH� YRUJH�

VWHOOW��DXI�GLH�VLFK�GLH�(QWZLFNOXQJ�GHV�6\VWHPV�VW�W]W�



7KHRULH�DXWRQRPHU�6\VWHPH ��

�� 7KHRULH�DXWRQRPHU�6\VWHPH

:HVHQWOLFKH� $XIJDEH� GHV� 3UR]HVVI�KUXQJVV\VWHPV� LVW� GLH� .RQNUHWLVLHUXQJ� XQG� $XVI�KUXQJ

GHU� DEVWUDNWHQ�:LVVHQVEDVLV� DOOHU� QRWZHQGLJHQ� .RRUGLQDWLRQVPD�QDKPHQ� �7DEHOOH� ����� PLW

HLQHP� P|JOLFKVW� KRKHQ� *UDG� DQ� $XWRQRPLH�� 'LH� 7KHRULH� DXWRQRPHU� 6\VWHPH� EHVFKUHLEW

DOOJHPHLQ� 3UR]HVVI�KUXQJVV\VWHPH�� GLH� DXIJUXQG� LKUHU� IXQNWLRQDOHQ� $UFKLWHNWXU� DEVWUDNW

YRUJHJHEHQH�6WHXHUXQJV]LHOH�VHOEVWVWlQGLJ��G��K��DXWRQRP��LQWHUSUHWLHUHQ�XQG�NRQNUHW�DXVI�K�

UHQ�N|QQHQ��6LH�HUP|JOLFKHQ�GLHVHV�DXFK�EHL�VWDUN�YDULLHUHQGHQ�3UR]HVV]XVWlQGHQ��=XU�8PVHW�

]XQJ�GHU� LQ�.DSLWHO���IRUPXOLHUWHQ�$XIJDEHQ�XQG�VSH]LIL]LHUWHQ�(LJHQVFKDIWHQ�HLQHV��EHUJH�

RUGQHWHQ�� SUlYHQWLY� NRRUGLQLHUHQGHQ� 3UR]HVVI�KUXQJVV\VWHPV� I�U� )$&76�*HUlWH� LQ� (h6

ELHWHW�VLFK�GDKHU�GDV�.RQ]HSW�GHU�DXWRQRPHQ�6\VWHPH�DQ�>������@�

=XU� 9HUDQVFKDXOLFKXQJ� IROJW� HLQH� DOOJHPHLQH� XQG� SUR]HVVXQDEKlQJLJH� 'DUVWHOOXQJ� YRQ

%HJULIIHQ��(LJHQVFKDIWHQ�� 6WUXNWXU��$UFKLWHNWXU� XQG� IXQNWLRQDOHP�$XIEDX� DXWRQRPHU� 6\VWH�

PH��GLH�]XU�LQWHOOLJHQWHQ�5HJHOXQJ�NRPSOH[HU�WHFKQLVFKHU�3UR]HVVH�HLQJHVHW]W�ZHUGHQ�N|QQHQ�

'LH�,PSOHPHQWLHUXQJ�GHU�.RRUGLQDWLRQVPD�QDKPHQ�I�U�)$&76�*HUlWH�LQ�GDV�1HW]OHLWV\VWHP

VHW]W�YRUDXV��GDVV�GLH�DXWRQRPH�6\VWHPVWUXNWXU��GLH�LQ�GHQ�IROJHQGHQ�8QWHUNDSLWHOQ�EHVFKULH�

EHQ� ZLUG�� GXUFK� GDV� 1HW]OHLWV\VWHP� XPJHVHW]W� ZHUGHQ� NDQQ�� 'DV� 1HW]OHLWV\VWHP� PXVV� ]X

GLHVHP�=ZHFN�XP�HQWVSUHFKHQGH�)XQNWLRQDOLWlWHQ�HUZHLWHUW�ZHUGHQ�

���� %HJULIIVGHILQLWLRQHQ�XQG�(LJHQVFKDIWHQ�DXWRQRPHU�6\VWHPH

'DV� .RQ]HSW� GHU� DXWRQRPHQ� 6\VWHPH� ELHWHW� GLH� LQIRUPDWLRQVWHFKQLVFKH� *UXQGODJH� HLQHU

]HQWUDO�VRZLH�GH]HQWUDO��NRRSHUDWLY�DUEHLWHQGHQ�(FKW]HLWVWHXHUXQJ�NRPSOH[HU�6\VWHPH��(V�LVW

HLQHUVHLWV� DXV�$QZHQGXQJHQ�YRQ�0HWKRGHQ�DXV�GHP�%HUHLFK�GHU� LQQRYDWLYHQ� ,QIRUPDWLRQV�

YHUDUEHLWXQJVWHFKQRORJLHQ�XQG�DQGHUHUVHLWV�DXV�GHU�6\QWKHVH�GLHVHU�9HUIDKUHQ�PLW�NRQYHQWLR�

QHOOHQ� $OJRULWKPHQ� KHUYRUJHJDQJHQ�� 'DEHL� EHGLQJW� GLH� %H]HLFKQXQJ� HLQHV� WHFKQLVFKHQ

6\VWHPV�DOV�DXWRQRPHV�6\VWHP�QLFKW�]ZDQJVOlXILJ�GLH�%HVFKUHLEXQJ�GHV�$QZHQGXQJVJHELH�

WHV��9LHOPHKU�GHXWHQ�EHVWLPPWH�(LJHQVFKDIWHQ�HLQHV�WHFKQLVFKHQ�6\VWHPV�DXI�$XWRQRPLH�KLQ�

$XWRQRPLH� ZLUG� GDEHL� GHILQLHUW� DOV� GLH� )lKLJNHLW�� DOV� HLQ� (OHPHQW� RGHU� HLQH� XQDEKlQJLJH

(LQKHLW�LQQHUKDOE�HLQHU�DXVJHGHKQWHQ�=HLWVSDQQH�]X�DJLHUHQ�� LQGHP�HLQH�9LHOIDOW�EHVWLPPWHU

+DQGOXQJHQ�DXVJHI�KUW�ZLUG��GLH�QRWZHQGLJ�VLQG��XP�HLQ�YRUKHU�EHVWLPPWHV�=LHO�]X�HUUHLFKHQ�

'DEHL� ZLUG� DXI� $QUHL]H� UHDJLHUW�� GLH� YRQ� LQWHJULHUWHQ� 6HQVRUHQ� JHOLHIHUW� ZHUGHQ� >��@�� 'DV

LPSOL]LHUW�LQVJHVDPW�GLH�)lKLJNHLW��RKQH�PHQVFKOLFKH�+LOIH�RGHU�.RQWUROOH�KDQGHOQ�]X�N|QQHQ

>��@�

(LQ�DXWRQRPHV�6\VWHP�EHVWHKW� DOOJHPHLQ� DXV�DXWRQRPHQ�.RPSRQHQWHQ�� VR�JHQDQQWHQ� DXWR�

QRPHQ�RGHU�LQWHOOLJHQWHQ�$JHQWHQ��,Q�>��@�ZLUG�HLQ�LQWHOOLJHQWHU�$JHQW�ZLH�IROJW�GHILQLHUW�



�� 7KHRULH�DXWRQRPHU�6\VWHPH

(LQ� LQWHOOLJHQWHU� $JHQW� LVW� HLQ� LQ� HLQH� 8PJHEXQJ� LQWHJULHUWHV� &RPSXWHUV\VWHP�� GDV� LQ� GHU

/DJH�LVW��GLHVH�8PJHEXQJ�ZDKU]XQHKPHQ�XQG�GDULQ�DXWRQRP�]X�DJLHUHQ��ZlKUHQG�HV�JOHLFK�

]HLWLJ�EHVWLPPWH�$XIJDEHQ�DXVI�KUW��I�U�GLH�HV�HQWZLFNHOW�ZRUGHQ�LVW�

(LQ� LQWHOOLJHQWHU�$JHQW�EHVLW]W�GLH�.RPSHWHQ]��PLW�lKQOLFKHQ�$JHQWHQ�]XVDPPHQ]XDUEHLWHQ�

:LUG� LQQHUKDOE� HLQHV� DXWRQRPHQ� 6\VWHPV� HLQH� $QIUDJH� DQ� HLQH� DXWRQRPH� .RPSRQHQWH

JHULFKWHW��EHDUEHLWHW�GLH�.RPSRQHQWH�GLHVH�$QIUDJH�VRPLW�DXWRQRP��VR�GDVV�QXU�GDV�=LHO�GHU

$QIUDJH�YRUJHJHEHQ�ZLUG�XQG�GHU�:HJ�]XP�(UJHEQLV�VHOEVWVWlQGLJ�JHZlKOW�ZLUG��-H�VWlUNHU

GLHVH� (LJHQVFKDIW� DXVJHSUlJW� LVW�� GHVWR� K|KHU� LVW� GHU� *UDG� DQ� $XWRQRPLH� GHU� DXWRQRPHQ

.RPSRQHQWH�E]Z��GHV�DXWRQRPHQ�6\VWHPV�

(LQ�DXWRQRPHV�6\VWHP�ZLUG�DOV�DXWRQRPHV�5HJHOXQJVV\VWHP�EH]HLFKQHW��ZHQQ�HV�KDXSWVlFK�

OLFK�]XU�5HJHOXQJ�HLQHV�3UR]HVVHV�HLQJHVHW]W�ZLUG�XQG�IROJHQGH�(LJHQVFKDIWHQ�KDW�

�� (V�NDQQ�GLH�5HDNWLRQ�GHV�3UR]HVVHV�DXIJUXQG�YRQ�6\VWHP]XVWlQGHQ�RGHU�(UHLJQLVVHQ��GLH

ORNDO�EHVWLPPW�ZHUGHQ�N|QQHQ��YHUlQGHUQ�XQG

�� GLH� 5HDNWLRQHQ� GHV� *HVDPWV\VWHPV� EHXUWHLOHQ�� XP� GDUDXV� NRQWLQXLHUOLFK� GLH� 5HJOHUZLU�

NXQJ�]X�RSWLPLHUHQ�XQG�(UIDKUXQJHQ�LQ�]XN�QIWLJH�+DQGOXQJVSOlQH�XP]XVHW]HQ�

(LQ�DXWRQRPHV�6\VWHP�ZLUG�DOV�DXWRQRPH�.RPSRQHQWH�EH]HLFKQHW��ZHQQ�HV�%HVWDQGWHLO�HLQHV

NRPSOH[HQ�WHFKQLVFKHQ�3UR]HVVHV�LVW��:LUG�GLH�5HDNWLRQ�GLHVHV�6\VWHPV�GDU�EHU�KLQDXV�GXUFK

GLH� .RPPXQLNDWLRQ� PLW� ZHLWHUHQ� DXWRQRPHQ� .RPSRQHQWHQ� LQQHUKDOE� GLHVHV� 3UR]HVVHV

EHVWLPPW�� GDQQ�ZLUG� GLHVH� ]LHOJHULFKWHWH�.RPPXQLNDWLRQ� DOV� .RRSHUDWLRQ� EH]HLFKQHW�� (LQH

DXWRQRPH�.RPSRQHQWH�LVW�GXUFK�.RRSHUDWLRQ�LQ�GHU�/DJH��DQGHUHQ�DXWRQRPHQ�.RPSRQHQWHQ

+DQGOXQJVEHVFKUlQNXQJHQ� RGHU� +DQGOXQJVYHUVWlUNXQJHQ� DXI]XHUOHJHQ�� XP� EHWULHEOLFKH

7HLO]LHOH�P|JOLFKVW�RSWLPDO�]X�HUUHLFKHQ�

:HVHQWOLFKH�FKDUDNWHULVWLVFKH�(LJHQVFKDIWHQ�DXWRQRPHU�6\VWHPH�VLQG

�� 7ROHUDQ]�JHJHQ�EHU�6W|UXQJHQ�

�� 2ULHQWLHUXQJ�DQ�YRUJHJHEHQHQ�$XIJDEHQ�

�� )lKLJNHLW��DXWRPDWLVFK�+DQGOXQJVDEIROJHQ�]X�SODQHQ�

�� 7UDQVSDUHQ]�GHU�DXVJHI�KUWHQ�+DQGOXQJVDEIROJHQ�XQG�GHUHQ�3ODQXQJ�

�� DXWRPDWLVFKH�$GDSWLRQ�DQ�6WUXNWXU��XQG�3DUDPHWHUlQGHUXQJHQ�GHV�3UR]HVVHV�

�� 6HOEVWRUJDQLVDWLRQ�

�� /HUQIlKLJNHLW�XQG

�� GH]HQWUDO�DQJHRUGQHWH�&,�0HWKRGHQ�



7KHRULH�DXWRQRPHU�6\VWHPH ��

6LH� I�KUHQ� GDEHL� LQ� GHU� SUDNWLVFKHQ� $QZHQGXQJ� ]X� IROJHQGHQ� 9RUWHLOHQ� LQQHUKDOE� GHV� *H�

VDPWV\VWHPV�

�� %HWULHE�RKQH�QRWZHQGLJH�PHQVFKOLFKH�,QWHUYHQWLRQ�RGHU�hEHUZDFKXQJ�

�� HLQIDFKHUH�/RNDOLVLHUXQJ��$EJUHQ]XQJ�XQG�%HKHEXQJ�YRQ�6W|UXQJHQ�LQQHUKDOE�GHV�WHFKQL�

VFKHQ�3UR]HVVHV�

�� K|KHUH�9HUI�JEDUNHLW�GHV�*HVDPWV\VWHPV�

�� NXU]H�5HDNWLRQV]HLWHQ�XQG

�� KRKHV�0D��DQ�$QSDVVXQJVIlKLJNHLW�DQ�ZHFKVHOQGH�=XVWlQGH��HLQVFKOLH�OLFK�QHXHU�=XVWlQ�

GH��GLH�HUVWPDOLJ�HLQWUHWHQ�

$XWRQRPH�6\VWHPH�ZHUGHQ�DXI�GHP�*HELHW�GHU�5RERWLN�DQJHZHQGHW�>��@��VRZLH�LP�%HUHLFK

GHU�3URGXNWLRQVDXWRPDWLVLHUXQJ� >��@�XQG�GHU�)DKU]HXJVWHXHUXQJ� >��@��'RUW�ZLUG� HLQ� KLHUDU�

FKLVFKHV� .RQ]HSW� ]XU� $QZHQGXQJ� YRQ� DXWRQRPHQ� 6\VWHPHQ� I�U� HLQ� 9HUNHKUVOHLWV\VWHP

YRUJHVWHOOW�

$QZHQGXQJHQ� DXV� GHP� %HUHLFK� GHU� HOHNWULVFKHQ� (QHUJLHYHUVRUJXQJ� VLQG� EHUHLWV� PHKUIDFK

YRUJHVFKODJHQ� ZRUGHQ�� =XU� 6WHLJHUXQJ� GHU� =XYHUOlVVLJNHLW� XQG� GHU�:DUWEDUNHLW� ZHUGHQ� LQ

>��@�DXWRQRPH�.RPSRQHQWHQ�DOV� ]XN�QIWLJH�RIIHQH�6\VWHPDUFKLWHNWXU� I�U�/HLWZDUWHQ�YRUJH�

VFKODJHQ�� $P� %HLVSLHO� GHU� )HKOHUDQDO\VH� LQ� (QHUJLH�EHUWUDJXQJVV\VWHPHQ� ZLUG� GRUW� HLQ

$QVDW]�]XP�(QWZXUI�XQG�]XU�(QWZLFNOXQJ�YRQ�DXWRQRPHQ�.RPSRQHQWHQ�YRUJHVWHOOW�� ,Q�>��@

ZLUG�GLH�/|VXQJVVWUXNWXU� GHU� DXWRQRPHQ�6\VWHPH� DXI� GLH�1HW]VLFKHUKHLWVSODQXQJ� DQJHZHQ�

GHW�

%HL� ]XQHKPHQGHU� *U|�H� XQG� .RPSOH[LWlW� GHV� 3UR]HVVHV� N|QQHQ� DXWRQRPH� 6\VWHPH� LQ

VFKZLHULJ� GLDJQRVWL]LHUEDUHQ� RGHU� ]HLWNULWLVFKHQ� =XVWlQGHQ� VHOEVWVWlQGLJ� (QWVFKHLGXQJHQ

WUHIIHQ�XQG�(LQJULIIH�LQ�GHQ�3UR]HVV�YRUQHKPHQ��*HJHQ�EHU�HLQHP�PHQVFKOLFKHQ�3UR]HVVEH�

GLHQHU�N|QQHQ�VLH�YLHO�PHKU�,QIRUPDWLRQHQ�JOHLFK]HLWLJ�XQG�LQ�N�U]HUHU�=HLW�EHU�FNVLFKWLJHQ�

$XFK�EHL�JHULQJHU�(UIDKUXQJ�GHV�3UR]HVVEHGLHQHUV� LVW�GHU�(LQVDW]�HLQHV�DXWRQRPHQ�6\VWHPV

YRQ�9RUWHLO�� ,Q�>��@�ZXUGHQ�YRU�GLHVHP�+LQWHUJUXQG�$QZHQGXQJHQ�HLQHV�DXWRQRPHQ�([SHU�

WHQV\VWHPV� ]XP� (QHUJLHPDQDJHPHQW� HLQHU� LP� ,QVHOEHWULHE� DUEHLWHQGHQ� 3KRWRYROWDLNDQODJH�

]XP� 1HW]ZLHGHUDXIEDX� JUR�HU� (QHUJLHYHUVRUJXQJVV\VWHPH� XQG� ]XU� 3ODQXQJ� YRQ� 6FKDOWVH�

TXHQ]HQ�EHKDQGHOW�

$XWRQRPH�$JHQWHQ�ZHUGHQ� LQ� >��@�HLQJHVHW]W��XP�9HUKDQGOXQJVDNWLYLWlWHQ� LQ� OLEHUDOLVLHUWHQ

0lUNWHQ� DXWRPDWLVLHUW� DXV]XI�KUHQ�� 'LHVH� $JHQWHQ� VXFKHQ� LQ� $QDORJLH� ]X� PHQVFKOLFKHQ

0DUNWWHLOQHKPHUQ� P|JOLFKH� 3DUWQHU� I�U� HLQHQ� =XVDPPHQVFKOXVV� XQG� YHUKDQGHOQ� VRGDQQ

VHOEVWWlWLJ�PLW�DQGHUHQ�$JHQWHQ��'RUW�ZHUGHQ�PHQVFKOLFKH�$NWHXUH�]ZDU�QLFKW�JlQ]OLFK�GXUFK

LQWHOOLJHQWH�$JHQWHQ�HUVHW]W��HV�ZHUGHQ�LKQHQ�MHGRFK�ZHVHQWOLFKH�3UR]HVVH�GHU�(QWVFKHLGXQJV�



�� 7KHRULH�DXWRQRPHU�6\VWHPH

ILQGXQJ�GXUFK�$JHQWHQ�DEJHQRPPHQ��'DV�VHW]W�YRUDXV��GDVV�GHU�$JHQW�9HUKDOWHQVZHLVHQ�XQG

1HLJXQJHQ�GHV�PHQVFKOLFKHQ�%HQXW]HUV�OHUQHQ�NDQQ�XQG�PLW�LKP�]XVDPPHQDUEHLWHW�>��@�

%HL�GHU�(QWZLFNOXQJ�HLQHV�DXWRQRPHQ�5HJHOXQJVV\VWHPV� LVW�$XWRQRPLH�DOV�=LHO� DQ]XVHKHQ�

ZHOFKHV�GXUFK�GHQ�(LQVDW]� LQWHOOLJHQWHU�5HJOHU� HUUHLFKW�ZHUGHQ�NDQQ��'DEHL� N|QQHQ� VRZRKO

9HUIDKUHQ� DXV� GHP� %HUHLFK� GHU� NRQYHQWLRQHOOHQ� 5HJHOXQJVWHFKQLN� DOV� DXFK� 9HUIDKUHQ� DXV

GHP�%HUHLFK� GHU� LQQRYDWLYHQ� ,QIRUPDWLRQVYHUDUEHLWXQJVWHFKQRORJLHQ� ]XP�(LQVDW]� NRPPHQ�

(LQ� DXWRQRPHV� 5HJHOXQJVV\VWHP� PXVV� GLH� (LJHQVFKDIW� KDEHQ�� HUIRUGHUOLFKH� 6WHOOJU|�HQVH�

TXHQ]HQ� ]X� SODQHQ�� XP� HLQH� JHJHEHQH�$XIJDEH� ]X� O|VHQ��'DU�EHU� KLQDXV�PXVV� HV� �EHU� GLH

(LJHQVFKDIW� YHUI�JHQ�� VRZRKO� PLW� DQGHUHQ� DXWRQRPHQ� .RPSRQHQWHQ�� DOV� DXFK� PLW� GHP

%HWULHEVSHUVRQDO�]X�NRPPXQL]LHUHQ��8P�GLHVH�(LJHQVFKDIWHQ�]X�HUUHLFKHQ��P�VVHQ�NRQYHQWL�

RQHOOH� 5HJHOXQJVV\VWHPH� PLW� 9HUIDKUHQ� ]XU� +DQGOXQJVSODQXQJ�� (QWVFKHLGXQJVILQGXQJ�

'LDJQRVH� HWF�� ]XVDPPHQDUEHLWHQ�� 'LHVH� (UZHLWHUXQJ� EHGLQJW� HLQHUVHLWV� GHQ� (QWZXUI� YRQ

DXWRQRPHQ� .RPSRQHQWHQ�� GLH� $XIJDEHQ� DXV� GHP� %HUHLFK� GHU� 'LDJQRVH� XQG� 2SWLPLHUXQJ

YRUQHKPHQ� XQG� LQ� GLHVHP�6LQQH� ]XU�5HDOLVLHUXQJ� K|KHUZHUWLJHU� 3UR]HVVI�KUXQJVIXQNWLRQHQ

HLQJHVHW]W� ZHUGHQ� N|QQHQ�� $QGHUHUVHLWV� HUIRUGHUW� HLQ� DXWRQRPHV� 6\VWHP�.RPSRQHQWHQ� ]XU

5HDOLVLHUXQJ�HLQHV�5HJHOXQJVV\VWHPV�

���� $UFKLWHNWXU

'LH�'DUVWHOOXQJVZHLVH�GLHVHV�$EVFKQLWWHV�VW�W]W�VLFK�DXI�$XVI�KUXQJHQ�LQ�>��@�XQG�>��@��DXV

GHQHQ� HLQ� YROOVWlQGLJHV� $UFKLWHNWXUNRQ]HSW� DXWRQRPHU� 6\VWHPH� ]XU� 3UR]HVVI�KUXQJ� HQWZL�

FNHOW�XQG�DXIEHUHLWHW�ZLUG�

,Q�$QOHKQXQJ�DQ�GLH�'HILQLWLRQ�DXWRQRPHU�6\VWHPH�NDQQ�GHUHQ�$UFKLWHNWXU� LQ�YHUVFKLHGHQH

.RPSRQHQWHQ�� GLH� PLWHLQDQGHU� NRPPXQL]LHUHQ�� XQWHUJOLHGHUW� ZHUGHQ�� 'LH� )XQNWLRQDOLWlW

GLHVHU� .RPSRQHQWHQ� HUJLEW� VLFK� DXV� GHU� 3ODW]LHUXQJ� LQ� XQWHUVFKLHGOLFKHQ� +LHUDUFKLHHEHQHQ

HLQHV�3UR]HVVHV��'LH�5HDOLVLHUXQJ�GLHVHU�.RPSRQHQWHQ�LVW�GXUFK�HLQH�VSH]LHOOH�$XIJDEH��]��%�

HLQH�5HJHOXQJ�RGHU�hEHUZDFKXQJ��YRUEHVWLPPW��'DGXUFK�HQWVWHKW�HLQ�DXWRQRPHV�6\VWHP�DXV

PHKUHUHQ�DXWRQRPHQ�.RPSRQHQWHQ��GLH�QHEHQHLQDQGHU�DUEHLWHQ�

+LHU�ZLUG�HLQ�YHUDOOJHPHLQHUWHU�$QVDW]�JHZlKOW��EHL�GHP�HLQ�DXWRQRPHV�6\VWHP�DXV�PLWHLQ�

DQGHU� NRRSHULHUHQGHQ� DXWRQRPHQ� .RPSRQHQWHQ� �$JHQWHQ�� EHVWHKW�� GLH� MHZHLOV� GLH� (LJHQ�

VFKDIWHQ� Ä0DQDJHPHQW´�� Ä.RRUGLQDWLRQ´� XQG� Ä$XVI�KUXQJ´� EHVLW]HQ�� -HGH� GLHVHU� (LJHQ�

VFKDIWHQ�ZLUG�GXUFK�HLQH�,QVWDQ]�LQQHUKDOE�HLQHU�DXWRQRPHQ�.RPSRQHQWH�UHSUlVHQWLHUW��VLHKH

%LOG������

'LH� .RPPXQLNDWLRQVP|JOLFKNHLWHQ� DXWRQRPHU� .RPSRQHQWHQ� XQWHUHLQDQGHU� ZHUGHQ� QLFKW

YRUVWUXNWXULHUW�� XQG� HV�ZLUG� HLQH� $UFKLWHNWXU� JHZlKOW�� EHL� GHU� DXWRQRPH�.RPSRQHQWHQ�PLW

XQWHUVFKLHGOLFK� VWDUN� DXVJHSUlJWHQ�(LJHQVFKDIWHQ� EH]�JOLFK� Ä0DQDJHPHQW³�� Ä.RRUGLQDWLRQ³

XQG� Ä$XVI�KUXQJ³� DXVJHVWDWWHW� VLQG� �LQWHJULHUWH�$UFKLWHNWXU��� 'DGXUFK�ZLUG� GLH� (LJHQVFKDIW



7KHRULH�DXWRQRPHU�6\VWHPH ��

GHU� 6HOEVWRUJDQLVDWLRQ� GXUFK� GHQ� $XIEDX� EHOLHELJHU� .RPPXQLNDWLRQVZHJH� ]XJHODVVHQ�

+HUYRU]XKHEHQ� LVW�� GDVV� GLH� .RPPXQLNDWLRQVZHJH� ]ZLVFKHQ� DXWRQRPHQ� .RPSRQHQWHQ

XQDEKlQJLJ�YRQ�GHUHQ�KLHUDUFKLVFKHU�$QRUGQXQJ�]XJHODVVHQ�ZHUGHQ�

(LQH� LGHDOH� )RUP� DXWRQRPHU� 6\VWHPH� LVW� HLQH� IODFKH� $QRUGQXQJ� DXWRQRPHU� $JHQWHQ� RKQH

MHJOLFKH�+LHUDUFKLH�� LQ�GHU� QXU� ODWHUDOH�.RPPXQLNDWLRQVYHUELQGXQJHQ� DXIWUHWHQ� >��@��%DVLH�

UHQG�DXI�GHU�V\VWHPWHFKQLVFKHQ�5HDOLVLHUXQJ�GHV�3UR]HVVHV�GHU�(QHUJLH�EHUWUDJXQJ�ZLUG�KLHU

MHGRFK�EHLP�(QWZXUI�HLQHU�5HIHUHQ]DUFKLWHNWXU�DXWRQRPHU�.RPSRQHQWHQ�GHU�3UR]HVV� LQ�GUHL

+LHUDUFKLHVWXIHQ� XQWHUJOLHGHUW�� 'LHVH� $XIWHLOXQJ� IROJW� LQ� $QOHKQXQJ� DQ� GDV� KLHUDUFKLVFKH

0RGHOO�GHU�3UR]HVVOHLWWHFKQLN�QDFK�>��@��6LH�PDFKW�NHLQH�$QJDEHQ��EHU�GLH�UlXPOLFKH�3ODW]LH�

UXQJ� GHU� DXWRQRPHQ� .RPSRQHQWHQ�� VRQGHUQ� VWHOOW� OHGLJOLFK� HLQH� LQIRUPDWLRQVWHFKQLVFKH

8QWHUJOLHGHUXQJ�GDU��'DQDFK�HUJLEW�VLFK�DEKlQJLJ�YRQ�GHQ�EHWUDFKWHWHQ�(LQJDQJV��XQG�$XV�

JDQJVLQIRUPDWLRQHQ�HLQH�8QWHUWHLOXQJ�LQ

�� (LQ]HOOHLWHEHQH�

�� *UXSSHQOHLWHEHQH�

�� 3UR]HVVOHLWHEHQH�

'DV� DXWRQRPH�6\VWHP�EHVWHKW� GDPLW� DXV� JOHLFKDUWLJ� DXIJHEDXWHQ� DXWRQRPHQ�.RPSRQHQWHQ�

GLH�0HWKRGHQ� ]XP�Ä0DQDJHPHQW´�� ]XU� Ä.RRUGLQDWLRQ´� XQG� Ä$XVI�KUXQJ´� EHVLW]HQ�� GLH� DXI

GHQ� XQWHUVFKLHGOLFKHQ� +LHUDUFKLHHEHQHQ� YHUVFKLHGHQ� VWDUN� DXVJHSUlJW� VHLQ� N|QQHQ�� 'HU

$XVI�KUXQJVWHLO� XPIDVVW� GDV� NRQNUHWH� :HLWHUOHLWHQ� YRQ� +DQGOXQJVDQZHLVXQJHQ� DQ� DQGHUH

DXWRQRPH�.RPSRQHQWHQ�XQG�GLH�hEHUZDFKXQJ�GHU�8PVHW]XQJ��'LH�+DQGOXQJVDQZHLVXQJHQ

ZHUGHQ� YRQ� GHU� ,QVWDQ]� Ä0DQDJHPHQW³� JHQHULHUW�� GLH� DEVWUDNWH� 7HLO]LHOH� DXV� HLQHU� K|KHUHQ

$EVWUDNWLRQVHEHQH� LQWHUSUHWLHUW�XQG�YHUVFKLHGHQH�$XIWHLOXQJVYDULDQWHQ� HQWZLFNHOQ�� EHZHUWHQ

XQG� DXVZlKOHQ� NDQQ�� 'HV�:HLWHUHQ� IRUPXOLHUW� GLHVH� ,QVWDQ]� GHQ� .RRUGLQDWLRQVEHGDUI� ]XP

(UUHLFKHQ� YRQ� DEVWUDNWHQ� =LHOHQ�� 'LH� DXWRQRPHQ� .RPSRQHQWHQ� DXI� GHU� XQWHUVWHQ� (EHQH

EHVLW]HQ� DXIJUXQG� GHU� 1lKH� ]XP� 3UR]HVV� HLQH� EHVRQGHUV� DXVJHSUlJWH� $XVI�KUXQJVNRPSR�

QHQWH��$XI�K|KHUHQ�/HLWHEHQHQ�EHNRPPHQ�GHU�0DQDJHPHQW��XQG�GHU�.RRUGLQDWLRQVWHLO�HLQH

JU|�HUH�%HGHXWXQJ��VLHKH�%LOG�������'DGXUFK�VLQG�GLH�$XIJDEHQ�DXWRQRPHU�.RPSRQHQWHQ�DXI

0DQDJHPHQW

.RRUGLQDWLRQ

�$XVI�KUXQJ�

%LOG����� 6WUXNWXU�HLQHU�DXWRQRPHQ�.RPSRQHQWH



�� 7KHRULH�DXWRQRPHU�6\VWHPH

GHU�*UXSSHQ��XQG�EHVRQGHUV�DXI�GHU�3UR]HVVOHLWHEHQH�GXUFK�HLQHQ�K|KHUHQ�$EVWUDNWLRQVJUDG

JHNHQQ]HLFKQHW��hEOLFKHUZHLVH� VWHLJW� GLH�$QWZRUW]HLW� GHV� DXWRQRPHQ�6\VWHPV� LQ�%H]XJ� DXI

HLQH�GH]HQWUDO�DXV]XI�KUHQGH�+DQGOXQJ�YRQ�GHU�(LQ]HOOHLWHEHQH�LQ�5LFKWXQJ�GHU�3UR]HVVOHLW�

HEHQH�

7HLODXIJDEHQ��GLH�VFKQHOOH�$QWZRUW]HLWHQ�HUIRUGHUQ��]��%��5HDNWLRQHQ�DXI�6W|UXQJHQ���N|QQHQ

DXV�GLHVHP�*UXQG�GH]HQWUDO�DXI�GHU�$XVI�KUXQJVHEHQH�XQG�GXUFK� LQWHOOLJHQWH�(LJHQVFKDIWHQ

ZLH� Ä0DQDJHPHQW´� XQG� Ä.RRUGLQDWLRQ´� HIIHNWLYHU� HUIROJHQ�� ZlKUHQG� ]HLWOLFK� XQNULWLVFKH

$XIJDEHQ� ZHLWHUKLQ� ]HQWUDO� UHDOLVLHUW� ZHUGHQ�� ,Q� >��@� ZLUG� I�U� GLH� 3UR]HVVOHLWWHFKQLN� HLQH

5HDNWLRQVNODVVLILNDWLRQ� EHVFKULHEHQ�� LQ� GHU� EHVWLPPWHQ� OHLWWHFKQLVFKHQ� 7HLODXIJDEHQ� 3ULRUL�

WlWHQ� ]XJHRUGQHW� ZHUGHQ�� 'DGXUFK� NDQQ� LP� =XVDPPHQKDQJ� PLW� DXWRQRPHQ� 6\VWHPHQ� GHU

+DQGOXQJVDEODXI�GHU�DXWRQRPHQ�.RPSRQHQWHQ�EHVWLPPW�ZHUGHQ�

.RRUGLQDWLRQ

�$XVI�KUXQJ�

.RRUGLQDWLRQ

�$XVI�KUXQJ�
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�$XVI�KUXQJ�

0DQDJHPHQW

0DQDJHPHQW0DQDJHPHQW

0DQDJHPHQW 0DQDJHPHQW 0DQDJHPHQW

%LOG����� $UFKLWHNWXU�HLQHV�DXWRQRPHQ�6\VWHPV



7KHRULH�DXWRQRPHU�6\VWHPH ��

'LH�6WUXNWXU� GHU� DXWRQRPHQ�6\VWHPH� HUP|JOLFKW� GLH�ZHLWHUH�9HUZHQGXQJ�EHVWHKHQGHU�9HU�

IDKUHQ� XQG� OHLWWHFKQLVFKHU� (LQULFKWXQJHQ�� GLH� XP� JHHLJQHWH� 0HWKRGHQ� ]XU� .RRSHUDWLRQ�

+DQGOXQJVEHVFKUlQNXQJ�XQG��YHUVWlUNXQJ�E]Z��&,�0HWKRGHQ�HUZHLWHUW�ZHUGHQ�

,Q�GHQ�IROJHQGHQ�8QWHUNDSLWHOQ�ZHUGHQ�DXWRQRPH�.RPSRQHQWHQ�XQG�LKUH�$XIJDEHQ�SUR]HVV�

XQDEKlQJLJ�DXI�DOOHQ�/HLWHEHQHQ�QlKHU�EHWUDFKWHW�

������ (LQ]HOOHLWHEHQH

'LH�$UFKLWHNWXU� DXWRQRPHU�.RPSRQHQWHQ�DXI�GHU�(LQ]HOOHLWHEHQH� LVW� GXUFK�GLH�*HQHULHUXQJ

YRQ�6WHOOJU|�HQ�EHVWLPPW��'LH�6HQVRULN�XQG�6WHOOJOLHGHU�VSLHJHOQ�GLH�SK\VLNDOLVFKH�.RSSOXQJ

GHU� DXWRQRPHQ� .RPSRQHQWH� PLW� GHP� 3UR]HVV� ZLGHU�� +LHU� P�VVHQ� DOOH� PHVVEDUHQ� XQG� LP

5DKPHQ� GHU� ,QIRUPDWLRQVYHUDUEHLWXQJ� GHV� *HVDPWV\VWHPV� HUIRUGHUOLFKHQ� 'DWHQ� DXIJHQRP�

PHQ�ZHUGHQ��(LQ�7HLO�GDYRQ�ZLUG�DOV�(LQJDQJVJU|�HQ�I�U�GLH�PRPHQWDQ�DNWLYHQ�5HJOHU��EHU

GLH�,QIRUPDWLRQVYHUWHLOXQJVHLQKHLW�ZHLWHUJHOHLWHW��,P�+LQEOLFN�DXI�HLQH�+DQGOXQJVEHXUWHLOXQJ

GLHVHU� .RPSRQHQWHQ� GXUFK� DQGHUH� .RPSRQHQWHQ� ZLUG� GLH� 6\VWHPDQWZRUW� DOV� )ROJH� GHU

DXIJHVFKDOWHWHQ�6WHOOJU|�H�DQDO\VLHUW��XP�GDUDXV�,QIRUPDWLRQHQ�EH]�JOLFK�GHU�(IIHNWLYLWlW�GHU

5HJHOXQJVDNWLRQ� DE]XOHLWHQ�� 'DPLW� NDQQ� HLQHUVHLWV� LQ� GHU� EHWULHEVPLWWHOQDKHQ� .RPSRQHQWH

HLQH�3DUDPHWHUDGDSWLRQ�YRUJHQRPPHQ�XQG�DQGHUHUVHLWV�GHQ�.RPSRQHQWHQ��GLH�KDXSWVlFKOLFK

SODQHULVFKH� $XIJDEHQ� GXUFKI�KUHQ�� GLH� HUIRUGHUOLFKH� 5�FNNRSSOXQJ� JHJHEHQ� ZHUGHQ� �VLHKH

%LOG������

'DV� 5HJHOXQJVV\VWHP� EHVWHKW� DXV� HLQHU� 9LHO]DKO� YRQ� NRQYHQWLRQHOOHQ� 5HJHOXQJVHLQKHLWHQ�

GHUHQ�3DUDPHWHU�$GDSWLRQVPHFKDQLVPHQ� XQWHUZRUIHQ� VLQG��'DEHL�ZHUGHQ� VRZRKO� GLH� GXUFK

GLH�6HQVRULN�DXIJHQRPPHQHQ�0HVVZHUWH�DOV�DXFK�JHVFKlW]WH�=XVWDQGVJU|�HQ�ZHLWHUYHUDUEHL�

WHW��XP�ZlKUHQG�GHU�5HJHOXQJ�GLH�3DUDPHWULHUXQJ�GHV�5HJOHUV�DQ�GHQ�%HWULHEV]XVWDQG�DQ]X�

5HJOHU5HJOHU5HJOHU

,QIRUPDWLRQVYHUWHLOXQJ

=XVWDQGVEHVWLPPXQJ
3DUDPHWHULGHQWLILNDWLRQ

)HKOHUDQDO\VH

3UR]HVV6WHOOJOLHGHU 6HQVRULN

,QIRUPDWLRQVDXVWDXVFK�PLW�DQGHUHQ�DXWRQRPHQ�.RPSRQHQWHQ�

%LOG����� $UFKLWHNWXU�HLQHU�DXWRQRPHQ�.RPSRQHQWH�DXI�GHU�(LQ]HOOHLWHEHQH



�� 7KHRULH�DXWRQRPHU�6\VWHPH

SDVVHQ��'LH�KLHU�LPSOHPHQWLHUWHQ�$OJRULWKPHQ�N|QQHQ�GLH�JHVDPWH�%DQGEUHLWH�GHU�DGDSWLYHQ

5HJHOXQJHQ�XPIDVVHQ�

'LH� .RPPXQLNDWLRQ� PLW� DQGHUHQ� DXWRQRPHQ� .RPSRQHQWHQ� HUP|JOLFKW� GLH� 9RUJDEH� YRQ

6ROOZHUWHQ��*�WHPD�HQ�XQG�6WUXNWXUYRUJDEHQ�

'LH� ,QVWDQ]�]XU� ,QIRUPDWLRQVYHUWHLOXQJ�KDW�GLH�$XIJDEH��EHGDUIVRULHQWLHUW� ,QIRUPDWLRQVIO�VVH

EH]�JOLFK�GHU�DXIJHQRPPHQHQ�0HVVGDWHQ��=XVWDQGVDEVFKlW]XQJHQ�XQG�3DUDPHWHULGHQWLILNDWL�

RQHQ� ]X� NRRUGLQLHUHQ�� 'D� VLFK� GLH� 5HJOHUVWUXNWXUHQ� VRZLH� GLH� $OJRULWKPHQ� ]XU� 3DUDPHWHU�

LGHQWLILNDWLRQ� XQG�=XVWDQGVDEVFKlW]XQJ�ZlKUHQG� GHV� %HWULHEHV� lQGHUQ� N|QQHQ�� EHVWHKW� KLHU

GLH�1RWZHQGLJNHLW�HLQHU�,QIRUPDWLRQV�EHUWUDJXQJ�]ZLVFKHQ�GHQ�LQ�GLHVHU�DXWRQRPHQ�.RPSR�

QHQWH� UHDOLVLHUWHQ� ,QVWDQ]HQ� HEHQVR� ZLH� ]ZLVFKHQ� GLHVHU� XQG� ZHLWHUHQ� DXWRQRPHQ� .RPSR�

QHQWHQ�

$XWRQRPH� 6\VWHPH� VLQG� LQ� GHU� /DJH�� 3DUDPHWHUlQGHUXQJHQ� LQ� GHQ� 5HJHOXQJVV\VWHPHQ� ]X

SODQHQ�� ,P�+LQEOLFN�GDUDXI�ZHUGHQ� LQ�GHU� ,QVWDQ]� ]XU� =XVWDQGVEHVWLPPXQJ� XQG�3DUDPHWHU�

LGHQWLILNDWLRQ� GLH� 3DUDPHWHUVlW]H� GHU� DNWLYHQ� 5HJHONUHLVH� DXI� LKUH� (LJQXQJ� EH]�JOLFK� GHV

%HWULHEV]XVWDQGHV� �EHUSU�IW� XQG� JHJHEHQHQIDOOV�PRGLIL]LHUW��'LH�0HWKRGHQ�� QDFK� GHQHQ� HLQ

=XVWDQG�NODVVLIL]LHUW�ZHUGHQ�NDQQ��ZHOFKH�0HVVGDWHQ�GDI�U�JHHLJQHW�VLQG�XQG�ZHOFKH�TXDOLWD�

WLYHQ�bQGHUXQJHQ�GHV�5HJHONUHLVHV�GDUDXV�IROJHQ��ZHUGHQ��EHU�GHQ�.RPPXQLNDWLRQVSIDG�YRQ

ZHLWHUHQ� DXWRQRPHQ� .RPSRQHQWHQ� YRUJHJHEHQ�� =XVlW]OLFK� GLHQW� GHU� .RPPXQLNDWLRQVSIDG

]XU�(UIUDJXQJ�YRQ�6WDWXVLQIRUPDWLRQHQ�

'LH� ,QVWDQ]� ]XU� )HKOHUDQDO\VH� HUPLWWHOW� )HKOHU� LP�%HWULHE� GHU� DXWRQRPHQ�.RPSRQHQWH�� GLH

HLQHUVHLWV� GXUFK� GHQ�$XVIDOO� HLQHV� 5HJHOXQJVV\VWHPV� RGHU� DQGHUHUVHLWV� GXUFK� SK\VLNDOLVFKH

'HIHNWH� LP�%HUHLFK�GHU�6WHOOJOLHGHU� RGHU�6HQVRULN� DXIWUHWHQ��bKQOLFK� GHU� )XQNWLRQDOLWlW� GHU

,QVWDQ]�]XU�=XVWDQGVEHVWLPPXQJ�XQG�3DUDPHWHULGHQWLILNDWLRQ�ZHUGHQ�KLHU�,QIRUPDWLRQHQ��EHU

GLH�HUUHLFKEDUH�)XQNWLRQDOLWlW�GHU�DXWRQRPHQ�.RPSRQHQWH�YRUJHKDOWHQ�

������ *UXSSHQOHLWHEHQH

$XWRQRPH�.RPSRQHQWHQ�� GLH� DXI� GHU� *UXSSHQOHLWHEHQH� HLQJHVHW]W� ZHUGHQ�� ZLUNHQ� YRUZLH�

JHQG� NRRUGLQLHUHQG�� 'LHVH� DXWRQRPHQ� .RPSRQHQWHQ� HUKDOWHQ� $QZHLVXQJHQ�� YRUGHILQLHUWH

5HJHOXQJVDXIJDEHQ�]X�JHZlKUOHLVWHQ��'LHVH�ZHUGHQ�]HUOHJW�XQG� LQ�)RUP�YRQ�5HJHODOJRULWK�

PHQ� XQG� ,GHQWLILNDWLRQVYHUIDKUHQ� DQ� GLH� DXWRQRPHQ�.RPSRQHQWHQ� GHU�(LQ]HOOHLWHEHQH�ZHL�

WHUJHOHLWHW��VLHKH�%LOG�������hEHU�GLH� ,QVWDQ]�)XQNWLRQDOLWlWVEHVWLPPXQJ�XQG�)XQNWLRQDOLWlWV�

GHOHJDWLRQ�ZLUG� EDVLHUHQG� DXI� GHQ�(LQJDQJVLQIRUPDWLRQHQ� EHQDFKEDUWHU� DXWRQRPHU�.RPSR�

QHQWHQ� GLH� )XQNWLRQDOLWlW� GHU� EHWULHEVPLWWHOQDK� DQJHRUGQHWHQ� DXWRQRPHQ� .RPSRQHQWHQ

EHVWLPPW��+LHU�NDQQ�LQ�EHVWLPPWHP�0D�H�DXI�)HKOUHDNWLRQHQ�LP�6\VWHP�UHDJLHUW�XQG�GXUFK

JHHLJQHWH�+DQGOXQJVSOlQH�HLQ�JHVW|UWHV�6\VWHP�LQ�GHQ�VLFKHUHQ�=XVWDQG��EHUI�KUW�ZHUGHQ�



7KHRULH�DXWRQRPHU�6\VWHPH ��

'LH�GXUFK�GLH� ,QVWDQ]�)XQNWLRQDOLWlWVEHVWLPPXQJ�HUVWHOOWHQ�5HJHOHLQJULIIH�ZHUGHQ�GXUFK�GLH

,QVWDQ]� )XQNWLRQDOLWlWVGHOHJDWLRQ� DQ� DXWRQRPH� .RPSRQHQWHQ� GHU� (LQ]HOOHLWHEHQH� GHOHJLHUW�

%HLVSLHOVZHLVH� LVW� KLHU� DXIJUXQG� GHU� .HQQWQLV� GHU� LQ� HLQHU� EHWULHEVPLWWHOQDKHQ� DXWRQRPHQ

.RPSRQHQWH�YHUI�JEDUHQ�5HJHODOJRULWKPHQ�GHUHQ�9HUKDOWHQ�EHVWLPPEDU��'LH�(QWVFKHLGXQJ�

ZHOFKHV�9HUKDOWHQ�JHHLJQHW�LVW��NDQQ�XQWHU�9HUZHQGXQJ�GHU�ORNDO�YHUI�JEDUHQ�RGHU�HUIUDJED�

UHQ�,QIRUPDWLRQHQ�JHWURIIHQ�ZHUGHQ�

1HEHQ� GHU� )HVWOHJXQJ� XQG� 'HOHJDWLRQ� GHV� 6\VWHPYHUKDOWHQV� EH]�JOLFK� DQGHUHU� DXWRQRPHU

.RPSRQHQWHQ�N|QQHQ� ]XVlW]OLFK�0HWKRGHQ�ZHLWHUJHOHLWHW�ZHUGHQ�� GLH� HLQH�=XVWDQGVEHVWLP�

PXQJ�XQG�3DUDPHWHULGHQWLILNDWLRQHQ�HUIRUGHUQ��=XVlW]OLFK�EHVWHKW�GLH�0|JOLFKNHLW��EHWULHEV�

PLWWHOQDKH�DXWRQRPH�.RPSRQHQWHQ�GHUDUW�]X�EHHLQIOXVVHQ��GDVV�GLHVH�RKQH�YRUKHULJH�.RP�

PXQLNDWLRQ�DXI�XQHUZDUWHWH�(UHLJQLVVH�YROOVWlQGLJ�GH]HQWUDO�UHDJLHUHQ�N|QQHQ��hEHUPLWWOXQJ

YRQ�(UHLJQLV�5HDNWLRQV�0XVWHUQ��

=XVlW]OLFK�]X�GLHVHU�NRRUGLQLHUHQGHQ�(LJHQVFKDIW�LVW�HLQH�.RPPXQLNDWLRQ�]ZLVFKHQ�YHUVFKLH�

GHQHQ�DXWRQRPHQ�.RPSRQHQWHQ�GHUVHOEHQ�+LHUDUFKLHHEHQH�HUIRUGHUOLFK��XP�JHHLJQHWH�,QIRU�

PDWLRQHQ� �EHU� GHQ� 3UR]HVV]XVWDQG� XQG� GLH� DNWLYHQ� %HWULHEVPLWWHO� ]X� HUKDOWHQ�� 'LH� ,QVWDQ]

,QIRUPDWLRQVYHUWHLOXQJ�EHUHLWHW� ,QIRUPDWLRQHQ� I�U� GLH� ,QVWDQ]HQ� GHUVHOEHQ� DXWRQRPHQ�.RP�

SRQHQWH�DXI��(LQH�ZHLWHUH�$XIJDEH� LVW�GLH� JHHLJQHWH�=HUOHJXQJ�YRQ�+DQGOXQJVDXIWUlJHQ�GHU

DXI� GHU� 3UR]HVVOHLWHEHQH� DQJHRUGQHWHQ� DXWRQRPHQ� .RPSRQHQWH� PLW� GHP� =LHO�� �EHU� HLQHQ

P|JOLFKVW�ZHLWHQ�%HWULHEVEHUHLFK�GHV�3UR]HVVHV�HLQH�DQJHSDVVWH�5HJHOXQJ�]X�JHZlKUOHLVWHQ�

,P�+LQEOLFN�DXI�HLQH�NRQWLQXLHUOLFKH�9HUEHVVHUXQJ�GHV�9HUKDOWHQV�GLHVHU�DXWRQRPHQ�.RPSR�

QHQWH�JHZLQQW�GLH�(LJHQVFKDIW�GHV�/HUQHQV�DQ�%HGHXWXQJ��'DGXUFK�ZLUG�HUUHLFKW��GDVV�(UHLJ�

QLV�5HDNWLRQV�0XVWHU� XQG� 3DUDPHWHUVlW]H� I�U� 5HJHOXQJVV\VWHPH� JHQHULHUW� ZHUGHQ� N|QQHQ�

,QIRUPDWLRQVYHUWHLOXQJ
)XQNWLRQDOLWlWVSODQXQJ
)XQNWLRQDOLWlWVHQWZXUI

)HKOHUGLDJQRVH

,QIRUPDWLRQVDXVWDXVFK�PLW�DQGHUHQ�DXWRQRPHQ�.RPSRQHQWHQ�

)XQNWLRQDOLWlWV�
EHXUWHLOXQJ

)XQNWLRQDOLWlWVEHVWLPPXQJ
)XQNWLRQDOLWlWVGHOHJDWLRQ

$GDSWLRQVEHXUWHLOXQJ

,QIRUPDWLRQVDXVWDXVFK�PLW�DQGHUHQ�DXWRQRPHQ�.RPSRQHQWHQ�

%LOG����� $UFKLWHNWXU�HLQHU�DXWRQRPHQ�.RPSRQHQWH�DXI�GHU�*UXSSHQOHLWHEHQH



�� 7KHRULH�DXWRQRPHU�6\VWHPH

'DU�EHU�KLQDXV�N|QQHQ���LQ�$QDORJLH�]X�HLQHU�%HGLHQSHUVRQ���YROOVWlQGLJ�QHXH�5HJHO���$GDS�

WLRQV�� XQG� ,GHQWLILNDWLRQVDOJRULWKPHQ�� GLH� GXUFK� GLH� 3UR]HVVOHLWHEHQH� YRUJHJHEHQ� ZHUGHQ�

XQPLWWHOEDU�LQ�GLH�)XQNWLRQDOLWlWVEHVWLPPXQJ�HLQEH]RJHQ�ZHUGHQ�

'LH� ,QVWDQ]�)XQNWLRQDOLWlWVEHXUWHLOXQJ�I�KUW�EDVLHUHQG�DXI�GHQ�YHUI�JEDUHQ�'DWHQ�HLQH�:HU�

WXQJ�GHU�(IIHNWLYLWlW�GHU�GHOHJLHUWHQ�)XQNWLRQDOLWlWHQ�GXUFK��+LHU�ZLUG�HQWVFKLHGHQ��DXIJUXQG

ZHOFKHU� ,QIRUPDWLRQHQ�HLQH�9HUlQGHUXQJ�GHU�)XQNWLRQDOLWlW� GHU� EHWULHEVPLWWHOQDKHQ� DXWRQR�

PHQ�.RPSRQHQWHQ�HUIROJHQ�VROO��8P�GLHVH�(QWVFKHLGXQJ�WUHIIHQ�]X�N|QQHQ��VLQG�,QIRUPDWLR�

QHQ� EH]�JOLFK� GHU� DNWXHOOHQ� %HWULHEVI�KUXQJVVWUDWHJLH� HUIRUGHUOLFK�� GLH� YRQ� GHQ� DXWRQRPHQ

.RPSRQHQWHQ�GHU�3UR]HVVOHLWHEHQH� HUIUDJW�ZHUGHQ�PXVV�� ,P�5DKPHQ�GHU�$GDSWLRQVEHXUWHL�

OXQJ�ZLUG�LQ�$QDORJLH�]XU�)XQNWLRQDOLWlWVEHXUWHLOXQJ�JHSU�IW��RE�HLQ�]XYRU�GHOHJLHUWHU�$GDSWL�

RQVDOJRULWKPXV�EH]�JOLFK�GHU�%HWULHEVVLWXDWLRQ�JHHLJQHW�LVW�

'LH� $XIJDEH� GHU� )HKOHUGLDJQRVH� LVW� GLH� hEHUZDFKXQJ� XQG� 3DUDPHWULHUXQJ� GHU� LQ� GHQ� EH�

WULHEVPLWWHOQDKHQ�DXWRQRPHQ�.RPSRQHQWHQ�DQJHRUGQHWHQ�)HKOHUHUNHQQXQJHQ��=XVlW]OLFK�KDW

GLH� ,QVWDQ]� )HKOHUGLDJQRVH� GLH� $XIJDEH�� HLQH� .RQVLVWHQ]DQDO\VH� GXUFK]XI�KUHQ�� VR� GDVV

IHKOHUKDIWH�5HDNWLRQHQ� GHU� DXWRQRPHQ�.RPSRQHQWHQ�� GLH� GXUFK� 6W|UXQJHQ� LQ� GHU� 6HQVRULN�

GHU�6WHOOJOLHGHU�XQG�DXFK�LP�.RPPXQLNDWLRQVV\VWHP�HQWVWHKHQ��YHUPLHGHQ�ZHUGHQ�

'LH� ,QVWDQ]�)XQNWLRQDOLWlWVHQWZXUI�JHQHULHUW�0HWKRGHQ��PLW�GHQHQ�DXI� LQ�GHU�(QWZXUIVSKDVH

GHU�EHWULHEVPLWWHOQDK�DQJHRUGQHWHQ�DXWRQRPHQ�.RPSRQHQWHQ�QLFKW�EHU�FNVLFKWLJWH�(UHLJQLVVH

DQJHPHVVHQ� UHDJLHUW� ZHUGHQ� NDQQ�� 'D]X� VLQG� ,QIRUPDWLRQHQ� GHU� )HKOHUGLDJQRVH� HEHQVR

HUIRUGHUOLFK� ZLH� 'DWHQ� EH]�JOLFK� GHV� DNWXHOOHQ� %HWULHEV]XVWDQGHV�� (LQH� ZHLWHUH� ZLFKWLJH

$XIJDEH� EHVWHKW� GDULQ�� GLH� (UHLJQLV�5HDNWLRQV�0XVWHU� ]X� JHQHULHUHQ�� DXIJUXQG� GHUHU� GLH

,QVWDQ]HQ� )XQNWLRQDOLWlWVEHVWLPPXQJ� XQG� �GHOHJDWLRQ� GLH� )XQNWLRQDOLWlW� GHU� DXI� GHU� (LQ]HO�

OHLWHEHQH�DUEHLWHQGHQ�DXWRQRPHQ�.RPSRQHQWHQ�IHVWOHJHQ�

$XVJHKHQG�YRQ�GHU�%HGDUIVHUPLWWOXQJ�GXUFK�GLH� ,QVWDQ]�)XQNWLRQDOLWlWVEHVWLPPXQJ�ZHUGHQ

GXUFK�GLH�)XQNWLRQDOLWlWVSODQXQJ�XQWHU�(LQEH]LHKXQJ�SRWHQ]LHOOHU�9HUlQGHUXQJHQ�LP�3UR]HVV

QHXH� )XQNWLRQDOLWlWHQ� HQWZLFNHOW�� 'LHVH� ,QVWDQ]� JHQHULHUW� EHL� GHU� )RUGHUXQJ�� GHQ� JHVDPWHQ

3UR]HVV� LQ�HLQHQ�QHXHQ�%HWULHEV]XVWDQG�]X��EHUI�KUHQ��X��D��GLH� HUIRUGHUOLFKHQ�QDFKHLQDQGHU

HLQ]XVWHOOHQGHQ�5HJHOXQJVHLJHQVFKDIWHQ�GHU�EHWULHEVPLWWHOQDKHQ�DXWRQRPHQ�.RPSRQHQWHQ�

=XU� 5HDOLVLHUXQJ� GLHVHU� (LJHQVFKDIWHQ� HLQHU� DXWRQRPHQ� .RPSRQHQWH� GHU� *UXSSHQOHLWHEHQH

HLJQHQ�VLFK�EHVRQGHUV�ZLVVHQVEDVLHUWH�9HUIDKUHQ��GLH�DXIJUXQG�GHU�9HUDUEHLWXQJ�YRQ�+HXULV�

WLNHQ�HLQHQ�WUDQVSDUHQWHQ�(QWZXUI�GHU�HLQ]HOQHQ�,QVWDQ]HQ�HUP|JOLFKHQ�



7KHRULH�DXWRQRPHU�6\VWHPH ��

������ 3UR]HVVOHLWHEHQH

$XWRQRPH�.RPSRQHQWHQ�GHU�3UR]HVVOHLWHEHQH�DUEHLWHQ�PLW� ,QIRUPDWLRQHQ��GLH�HLQ�OHLWWHFKQL�

VFKHV� 3UR]HVVDEELOG� LQ� GHU� /HLWZDUWH� UHSUlVHQWLHUHQ�� 'DU�EHU� KLQDXV� LVW� �EHU� HLQH�0HQVFK�

0DVFKLQH�6FKQLWWVWHOOH� �006�� GLH� .RPPXQLNDWLRQ� PLW� HLQHP� 3UR]HVVEHGLHQHU� P|JOLFK

�VLHKH�%LOG������

'LH� +DXSWDXIJDEH� GLHVHU� DXWRQRPHQ� .RPSRQHQWH� EHVWHKW� LQ� GHU� 'HNRPSRVLWLRQ� HLQHU� %H�

WULHEVDXIJDEH�PLW�GHU�HLQKHUJHKHQGHQ�3ODQHUVWHOOXQJ�]XU�$XIJDEHQHUI�OOXQJ��hEHU�GLH�,QVWDQ]

)XQNWLRQDOLWlWVDEVFKlW]XQJ� ZLUG� GLH� .RPPXQLNDWLRQ� GLHVHU� DXWRQRPHQ� .RPSRQHQWH� PLW

ZHLWHUHQ� DXWRQRPHQ� .RPSRQHQWHQ� EHVWLPPW�� GD� QLFKW� JHZlKUOHLVWHW� VHLQ� NDQQ�� GDVV� GHU

HPSIDQJHQH� +DQGOXQJVDXIWUDJ� YROOVWlQGLJ� GXUFK� GLHVH� DXWRQRPH� .RPSRQHQWH� EHDUEHLWHW

ZHUGHQ�NDQQ��'DU�EHU�KLQDXV�EHVWHKW�GLH�$XIJDEH�GHU�)XQNWLRQDOLWlWVDEVFKlW]XQJ�GDULQ��GLH

YRQ�GHU�+DQGOXQJVSODQXQJ�JHQHULHUWHQ�+DQGOXQJVSOlQH�DXWRQRPHQ�.RPSRQHQWHQ�GHUVHOEHQ

RGHU�DQGHUHU�+LHUDUFKLHHEHQHQ�]X]XRUGQHQ��8QWHU�%HU�FNVLFKWLJXQJ�HLQHU�=XVWDQGVSURJQRVH

EHVWHKW� KLHU� GLH�0|JOLFKNHLW�� LP�5DKPHQ� GHU� +DQGOXQJVSODQJHQHULHUXQJ� SURJQRVWL]LHUEDUHV

3UR]HVVYHUKDOWHQ� ]X� EHU�FNVLFKWLJHQ�� %HL� GHU� 8PVHW]XQJ� YRQ� +DQGOXQJVDXIWUlJHQ� DXI� GHU

3UR]HVVOHLWHEHQH�N|QQHQ�2SWLPLHUXQJVUHFKQXQJHQ�]XP�(UUHLFKHQ�RSWLPDOHU�%HWULHEV]XVWlQGH

QRWZHQGLJ�VHLQ��GLH�HEHQIDOOV�GXUFK�DXWRQRPH�.RPSRQHQWHQ�DXI�GLHVHU�/HLWHEHQH�DXVJHI�KUW

ZHUGHQ�

������ =XVDPPHQIDVVXQJ�GHU�5HIHUHQ]DUFKLWHNWXU

,Q�=XVDPPHQIDVVXQJ�HUJLEW�VLFK�I�U�GLH�KLHU�EHVFKULHEHQH�5HIHUHQ]DUFKLWHNWXU�HLQHV�DXWRQR�

PHQ�6\VWHPV�HLQ� LQIRUPDWLRQVWHFKQLVFK�KLHUDUFKLVFKHU�$XIEDX��EHL�GHP�GLH� ,QVWDQ]HQ� Ä0D�

QDJHPHQW³�� Ä.RRUGLQDWLRQ³�XQG� Ä$XVI�KUXQJ³�XQWHU�9HUZHQGXQJ�XQWHUVFKLHGOLFK� DEVWUDNWHU

,QIRUPDWLRQHQ�DUEHLWHQ��VLHKH�7DEHOOH������

%HWULHEV]LHOGHNRPSRVWLRQ )XQNWLRQDOLWlWVDEVFKlW]XQJ

+DQGOXQJVSODQXQJ2SWLPLHUXQJ ,QIRUPDWLRQVYHUWHLOXQJ

=XVWDQGVSURJQRVH

,QIRUPDWLRQVDXVWDXVFK�PLW�DQGHUHQ�DXWRQRPHQ�.RPSRQHQWHQ�

006

%LOG����� $UFKLWHNWXU�HLQHU�DXWRQRPHQ�.RPSRQHQWH�DXI�GHU�3UR]HVVOHLWHEHQH



�� 7KHRULH�DXWRQRPHU�6\VWHPH

'LHVH� =XVDPPHQIDVVXQJ� YHUGHXWOLFKW� GLH� GHQ� HLQ]HOQHQ� +LHUDUFKLHHEHQHQ� ]XJHRUGQHWH

)XQNWLRQDOLWlW��:lKUHQG� DXI� GHU� 3UR]HVVOHLWHEHQH� YRUZLHJHQG� HLQH�$XIJDEHQGHNRPSRVLWLRQ

XQG�+DQGOXQJVSODQJHQHULHUXQJ�UHDOLVLHUW�ZLUG��JHZlKUOHLVWHW�GLH�*UXSSHQ��XQG�(LQ]HOOHLWHEH�

QH�HLQH�NRRUGLQLHUHQGH�3UR]HVVI�KUXQJ�YRQ�%HWULHEVPLWWHOQ��8QWHU�%H]XJ�DXI�GLHVH�DOOJHPHL�

QH�� SUR]HVVXQDEKlQJLJH� 5HIHUHQ]DUFKLWHNWXU� HLQHV� DXWRQRPHQ� 6\VWHPV� VLQG� GLH� HLQ]HOQHQ

)XQNWLRQDOLWlWHQ�LQ�GHU�6FKXW]��XQG�/HLWWHFKQLN�I�U�(h6�QlKHU�VSH]LIL]LHUEDU�

7DEHOOH����� )XQNWLRQDOLWlW� GHU� DXWRQRPHQ� .RPSRQHQWHQ� GHU� DOOJHPHLQHQ� 5HIHUHQ]DUFKL�

WHNWXU

3ODQXQJ .RRUGLQDWLRQ $XVI�KUXQJ

3UR]HVV�

OHLWHEHQH

�� =HUOHJXQJ�HLQHV
%HWULHEV]LHOHV�LQ�7HLO�
DXIJDEHQ

�� 3U�IXQJ�GHU�5HDOL�
VLHUEDUNHLW�YRQ�%H�
WULHEV]LHOHQ

�� 3ODQXQJ�RSWLPDOHU
$XIJDEHQYHUWHLOXQJHQ

�� .RRUGLQDWLRQ�GHU
'XUFKI�KUXQJ�YRQ
3UR]HVVHLQJULIIHQ�XQ�
WHU�(LQEH]LHKXQJ�GHU
)XQNWLRQDOLWlW�ZHLWH�
UHU�DXWRQRPHU�.RP�
SRQHQWHQ

�� .RPPXQLNDWLRQ�PLW
%HGLHQSHUVRQDO

�� ,QIRUPDWLRQVDXV�
WDXVFK�PLW�ZHLWHUHQ
DXWRQRPHQ�.RPSR�
QHQWHQ

*UXSSHQ�

OHLWHEHQH

�� %HVWLPPXQJ�YRQ
9HUIDKUHQ�]XU�$GDS�
WLRQ��5HJHOXQJ��=X�
VWDQGVHUNHQQXQJ�HWF�

�� *HQHULHUXQJ�YRQ
(UHLJQLV�5HDNWLRQV�
0XVWHUQ

�� .RRUGLQDWLRQ�GHU
6\VWHPLGHQWLILNDWL�
RQVYHUIDKUHQ

�� %HVWLPPXQJ�DXWRQR�
PHU�.RPSRQHQWHQ�I�U
GHQ�,QIRUPDWLRQVDXV�
WDXVFK

�� (UPLWWOXQJ�GHV�bQGH�
UXQJVEHGDUIHV�LP
9HUKDOWHQ�ZHLWHUHU
DXWRQRPHU�.RPSR�
QHQWHQ

�� (UIUDJHQ�XQG�%HUHLW�
VWHOOXQJ�YRQ�,QIRUPD�
WLRQHQ

�� $XVO|VXQJ�YRQ
6WUXNWXUXPVFKDOWXQ�
JHQ

(LQ]HO�

OHLWHEHQH

�� $GDSWLRQ�YRQ�3DUD�
PHWHUQ�GHV�5HJHONUHL�
VHV�XQWHU�$QZHQGXQJ
YRUJHJHEHQHU�$OJR�
ULWKPHQ

�� ,QIRUPDWLRQVYHUWHL�
OXQJ�LQQHUKDOE�GHU
.RPSRQHQWH�XQG�PLW
DQGHUHQ�DXWRQRPHQ
.RPSRQHQWHQ

�� $QZHQGXQJ�JHJHEH�
QHU�5HJHODOJRULWKPHQ

�� $QZHQGXQJ�YRQ
$GDSWLRQVYHUIDKUHQ

�� $XVI�KUXQJ�YRQ
6WUXNWXUXPVFKDOWXQ�
JHQ�DXIJUXQG�JHJHEH�
QHU�(UHLJQLV�
5HDNWLRQV�0XVWHU



7KHRULH�DXWRQRPHU�6\VWHPH ��

���� 7HFKQLVFKH�5HDOLVLHUXQJ

8P�DXV�HLQHP�6\VWHP�]XU�3UR]HVVI�KUXQJ�HLQ�DXWRQRPHV�6\VWHP�PLW�GHQ�JHQDQQWHQ�(LJHQ�

VFKDIWHQ� XQG� GHU� YRUJHVWHOOWHQ� $UFKLWHNWXU� ]X� HQWZLFNHOQ�� P�VVHQ� HLQHUVHLWV� LQWHOOLJHQWH

6RIWZDUHNRPSRQHQWHQ�LQ�GDV�6\VWHP�LQWHJULHUW�ZHUGHQ��PLW�GHQHQ�GLH�HLQ]HOQHQ�$XIJDEHQ�GHU

DXWRQRPHQ�$JHQWHQ� UHDOLVLHUW�ZHUGHQ��$QGHUHUVHLWV�P�VVHQ�JHHLJQHWH�(UZHLWHUXQJHQ�EH]�J�

OLFK� GHU� +DUGZDUH� YRUJHQRPPHQ� ZHUGHQ�� XP� EHLVSLHOVZHLVH� VFKQHOO� XQG� GH]HQWUDO� 'DWHQ

]ZLVFKHQ�DXWRQRPHQ�.RPSRQHQWHQ�DXV]XWDXVFKHQ��'LH�6SH]LILNDWLRQ�GHU�$OJRULWKPHQ��GLH�LQ

GHQ�HLQ]HOQHQ�DXWRQRPHQ�.RPSRQHQWHQ�XPJHVHW]W�ZHUGHQ�VROOHQ��LVW�QXU�XQWHU�.HQQWQLV�GHV

]X�EHKHUUVFKHQGHQ�3UR]HVVHV�P|JOLFK��6LH�LVW�I�U�GLH�DXWRQRPH�5HJHOXQJ�LQ�)$&76�*HJHQ�

VWDQG� GHV� QlFKVWHQ� .DSLWHOV�� 'DEHL�ZLUG� GLH� )UDJH�� ZHOFKH� 9RUDXVVHW]XQJHQ� EH]�JOLFK� GHU

+DUGZDUH�]X�VFKDIIHQ�VLQG��XP�GLH�,PSOHPHQWLHUXQJ�GHV�DXWRQRPHQ�6\VWHPV�]X�HUP|JOLFKHQ�

LP�5DKPHQ� GHU� YRUOLHJHQGHQ�$UEHLW� QLFKW� EHKDQGHOW��'D]X� VHL� DXI� GLH� /LWHUDWXUVWHOOHQ� >��@

XQG� >��@� YHUZLHVHQ��'HU�9ROOVWlQGLJNHLW� KDOEHU� VROOHQ�KLHU� MHGRFK� JUXQGVlW]OLFKH�)UDJHVWHO�

OXQJHQ�LQ�SUlJQDQWHU�)RUP�DQJHVSURFKHQ�ZHUGHQ�

,Q� KHXWLJHQ� 1HW]OHLWV\VWHPHQ� I�U� (QHUJLHYHUVRUJXQJVV\VWHPH� ILQGHW� HLQ� GLUHNWHU� 'DWHQDXV�

WDXVFK�DXIJUXQG�GHU�]HQWUDOLVLHUWHQ�6WUXNWXU�GHU�/HLWWHFKQLN�KDXSWVlFKOLFK�]ZLVFKHQ�OHLWWHFKQL�

VFKHQ� .RPSRQHQWHQ� DXI� XQWHUVFKLHGOLFKHQ� +LHUDUFKLHHEHQHQ� VWDWW� XQG� ZHQLJHU� ]ZLVFKHQ

.RPSRQHQWHQ��GLH� VLFK�DXI�GHUVHOEHQ�/HLWHEHQH�EHILQGHQ�� ,VW� HLQ�'DWHQ�� RGHU� ,QIRUPDWLRQV�

IOXVV�]ZLVFKHQ�OHLWWHFKQLVFKHQ�.RPSRQHQWHQ�DXI�JOHLFKHU�/HLWHEHQH�QRWZHQGLJ��VR�ZLUG�LQ�GHU

5HJHO�GHU�.RPPXQLNDWLRQVZHJ��EHU�HLQH��EHUJHRUGQHWH�.RPSRQHQWH�JHVFKORVVHQ��:HVHQWOL�

FKHV�0HUNPDO�GHV�YRUJHVWHOOWHQ�$UFKLWHNWXUNRQ]HSWHV�DXWRQRPHU�6\VWHPH�LVW�MHGRFK��GDVV�DOV

9RUDXVVHW]XQJ�GHU�6HOEVWRUJDQLVDWLRQ� ]ZLVFKHQ� DOOHQ�.RPSRQHQWHQ�GHV� 6\VWHPV� EHGDUIVDE�

KlQJLJ�GLUHNWH�.RPPXQLNDWLRQVYHUELQGXQJHQ�DXIJHEDXW�ZHUGHQ�N|QQHQ��'DPLW�GLHVH�)RUGH�

UXQJ�JHZlKUOHLVWHW�ZHUGHQ�NDQQ��PXVV�GDV�EHWUHIIHQGH�1HW]OHLWV\VWHP�PLW�PRGHUQHQ�9HUIDK�

UHQ� GHU� .RPPXQLNDWLRQVWHFKQLN� DXVJHVWDWWHW� ZHUGHQ�� 'D]X� ]lKOHQ� )HOGEXV�7HFKQRORJLHQ�

1HW]ZHUNWHFKQRORJLHQ�� ZLH� /$1�:$1�7HFKQRORJLHQ�� VRZLH� .RSSOXQJHQ� ]ZLVFKHQ� 'DWHQ�

QHW]HQ��(LQ�/|VXQJVDQVDW]�GD]X�ZLUG�LQ�>��@�YRUJHVFKODJHQ��,Q�GLHVHP�=XVDPPHQKDQJ�LVW�GDV

$70�9HUIDKUHQ�]XU�'DWHQ�EHUWUDJXQJ�LQ�/$1�XQG�:$1�KHUYRU]XKHEHQ��PLW�GHP�HV�P|J�

OLFK�LVW��PXOWLPHGLDOH�'DWHQ�LQ�HIIL]LHQWHU�:HLVH�]X��EHUWUDJHQ�

(LQ� ZHLWHUHV� 0HUNPDO� KHXWLJHU� 1HW]OHLWV\VWHPH� LVW� GLH� ]HQWUDOH� $EZLFNOXQJ� LQWHOOLJHQWHU

9HUIDKUHQ� GHU� %HWULHEVI�KUXQJ� GXUFK� 3UR]HVVUHFKQHU� E]Z��PHQVFKOLFKHV� (LQJUHLIHQ� DXI� GHU

1HW]OHLWHEHQH�� ,P� 6LQQH� HLQHU� 9HUN�U]XQJ� GHU� 5HDNWLRQV]HLWHQ� XQG� HLQHU� XQ�EHUZDFKWHQ

%HWULHEVZHLVH� HUIRUGHUQ� DXWRQRPH� 6\VWHPH� ]XVlW]OLFK� GLH�$QRUGQXQJ� YRQ�&,�0HWKRGHQ� DQ

GH]HQWUDOHU� 6WHOOH� �G�� K��0DQDJHPHQW�� XQG� .RRUGLQDWLRQVDXIJDEHQ� DXI� GHU� (LQ]HO�� XQG� GHU

*UXSSHQOHLWHEHQH���$XFK�GLHVHU�3XQNW�NDQQ�QXU�GXUFK�JHHLJQHWH�(UZHLWHUXQJHQ�GHU�+DUGZDUH

EHVWHKHQGHU�/HLWV\VWHPH�HUUHLFKW�ZHUGHQ��,Q�>��@�ZLUG�GD]X�HLQ�6WDWLRQVOHLWV\VWHP�DOV�YHUWHLO�

WHV�5HFKQHUV\VWHP�YRUJHVFKODJHQ�



�� 7KHRULH�DXWRQRPHU�6\VWHPH

���� *HJHQ�EHUVWHOOXQJ�YRQ�(LJHQVFKDIWHQ�XQG�$QIRUGHUXQJHQ

1DFKGHP� GLH� (LJHQVFKDIWHQ� DXWRQRPHU� 6\VWHPH� XQG� GHUHQ� DOOJHPHLQHV�$UFKLWHNWXUNRQ]HSW

YRUJHVWHOOW�ZXUGHQ��ZHUGHQ�DQ�GLHVHU�6WHOOH�GLH�LQ�$EVFKQLWW�����JHQDQQWHQ�$QIRUGHUXQJHQ�DQ

GDV� NRRUGLQLHUHQGH� 3UR]HVVI�KUXQJVV\VWHP� GHQ� (LJHQVFKDIWHQ� DXWRQRPHU� 6\VWHPH� JHJHQ�

�EHUJHVWHOOW��7DEHOOH� ���� ]HLJW��ZHOFKH�(LJHQVFKDIWHQ� DXWRQRPHU�6\VWHPH� LP�(LQ]HOQHQ� GHQ

$QIRUGHUXQJHQ�HQWVSUHFKHQ�

7DEHOOH�������=XRUGQXQJ�YRQ�(LJHQVFKDIWHQ�XQG�$QIRUGHUXQJHQ

$QIRUGHUXQJHQ�DQ�GDV
NRRUGLQLHUHQGH�3UR]HVVI�KUXQJVV\VWHP

.RUUHVSRQGLHUHQGH�(LJHQ�
VFKDIWHQ�DXWRQRPHU�6\VWHPH

.RQNUHWLVLHUXQJ�XQG�5HDOLVLHUXQJ�GHU�.RRUGLQDWLRQVPD��
QDKPHQ�DOV�DEVWUDNW�IRUPXOLHUWH�3UR]HVV]LHOH

�������������

6LFKHUVWHOOXQJ��GDVV�SULPlUH�$XIJDEHQ�GHU�)$&76�*HUlWH
HUI�OOW�ZHUGHQ

�

8QDEKlQJLJNHLW�GHU�:LUNXQJVZHLVH�YRP�6\VWHP]XVWDQG �

+RKH�*HVFKZLQGLJNHLW�GHU�.RRUGLQDWLRQVPD�QDKPHQ�EHL
JOHLFK]HLWLJ�KRKHU�.RPSOH[LWlW
Ã�$XWRQRPLH�RKQH�QRWZHQGLJHV�PHQVFKOLFKHV�(LQJUHLIHQ

����������������

%HU�FNVLFKWLJXQJ�GHU�%HJUHQ]XQJHQ�GHV�+DQGOXQJVVSLHO�
UDXPHV

�������

,PSOHPHQWLHUXQJ�YRQ�&,�0HWKRGHQ�DQ�GH]HQWUDOHQ�6WHOOHQ �

6FKQHOOHU�$XVWDXVFK�JUR�HU�'DWHQPHQJHQ�]ZLVFKHQ�GH]HQ�
WUDOHQ�6WHOOHQ

���$XIEDX�EHOLHELJHU�.RPPX�
QLNDWLRQVZHJH�

3UlYHQWLYH�.RRUGLQDWLRQ ����������������

0DVFKLQHOOHV�/HUQHQ ����

(LJHQVFKDIWHQ�DXWRQRPHU�6\VWHPH�

7ROHUDQ]�JHJHQ�EHU�6W|UXQJHQ

2ULHQWLHUXQJ�DQ�YRUJHJHEHQHQ�$XIJDEHQ

)lKLJNHLW��DXWRPDWLVFK�+DQGOXQJVDEIROJHQ�]X�SODQHQ

7UDQVSDUHQ]�GHU�DXVJHI�KUWHQ�+DQGOXQJVDEIROJHQ�XQG�GHUHQ�3ODQXQJ

DXWRPDWLVFKH�$GDSWLRQ�DQ�6WUXNWXU��XQG�3DUDPHWHUlQGHUXQJHQ�GHV�3UR]HVVHV

6HOEVWRUJDQLVDWLRQ

/HUQIlKLJNHLW

GH]HQWUDO�DQJHRUGQHWH�&,�0HWKRGHQ

u

�

�

�

�

�

�

�

�

'LH�=XRUGQXQJ� OlVVW� GHXWOLFK� HUNHQQHQ�� GDVV� GDV�.RQ]HSW� GHU� DXWRQRPHQ�6\VWHPH� VHKU� JXW

JHHLJQHW� LVW��XP�GDV�NRRUGLQLHUHQGH�3UR]HVVI�KUXQJVV\VWHP�]X� UHDOLVLHUHQ�XQG�PRWLYLHUW� HLQ

VROFKHV�9RUJHKHQ��'DV�IROJHQGH�.DSLWHO�EHIDVVW�VLFK�HLQJHKHQG�PLW�GLHVHU�7KHPDWLN�



6\QWKHVH�GHV�DXWRQRPHQ�5HJHOXQJVV\VWHPV�I�U�)$&76 ��

�� 6\QWKHVH�GHV�DXWRQRPHQ�5HJHOXQJVV\VWHPV�I�U�)$&76

1DFKGHP�LQ�.DSLWHO���GLH�$QIRUGHUXQJHQ�DQ�GDV�NRRUGLQLHUHQGH�3UR]HVVI�KUXQJVV\VWHP� I�U

)$&76�LQ�)RUP�GHU�QRWZHQGLJHQ�.RRUGLQDWLRQVPD�QDKPHQ�XQG�WHFKQLVFKHQ�5DQGEHGLQJXQ�

JHQ� IRUPXOLHUW� ZRUGHQ� VLQG�� ZXUGH� LP� YRUKHUJHKHQGHQ� .DSLWHO� GDV� WKHRUHWLVFKH� .RQ]HSW

DXWRQRPHU� 6\VWHPH� HUOlXWHUW�� ,Q� GLHVHP� .DSLWHO� ZLUG� GDV� NRRUGLQLHUHQGH� 3UR]HVVI�KUXQJV�

V\VWHP�I�U�)$&76�*HUlWH�DOV�DXWRQRPHV�6\VWHP�HQWZLFNHOW��'DEHL� LVW�HV�QLFKW�HUIRUGHUOLFK�

P|JOLFKVW� DOOH� DOOJHPHLQHQ� )XQNWLRQDOLWlWHQ� HLQHV� DXWRQRPHQ� 6\VWHPV� JHPl�� .DSLWHO� �

DE]XELOGHQ�� ,P�9RUGHUJUXQG� VWHKW� YLHOPHKU�GLH� ]XYHUOlVVLJH�8PVHW]XQJ� GHU�$QIRUGHUXQJHQ

DQ�GDV�6\VWHP��VLHKH�$EVFKQLWW�������'LH�LQ�)RUP�JHQHULVFKHU�5HJHOQ�DXVJHGU�FNWHQ�.RRUGL�

QDWLRQVPD�QDKPHQ� ZHUGHQ� DOV� DEVWUDNWH� +DQGOXQJVDQZHLVXQJHQ� RGHU� %HWULHEV]LHOH� DXIJH�

IDVVW��GLH�YRQ�GHU�1HW]OHLWHEHQH�YRUJHJHEHQ�ZHUGHQ�XQG�GXUFK�GDV�DXWRQRPH�6\VWHP�NRQNUH�

WLVLHUW�ZHUGHQ�P�VVHQ��6WDWW�GHU� LQ�.DSLWHO���YHUZHQGHWHQ�%HJULIIH� I�U�GLH�/HLWHEHQHQ� HLQHV

WHFKQLVFKHQ�3UR]HVVHV�ZHUGHQ�LQ�$QOHKQXQJ�DQ�GLH�/HLWWHFKQLN�YRQ�(h6�GLH�HQWVSUHFKHQGHQ

%HJULIIH�)HOG���6WDWLRQV��XQG�1HW]OHLWHEHQH�YHUZHQGHW�

(LJHQH�9RUDUEHLWHQ�]X�HLQ]HOQHQ�5HDOLVLHUXQJHQ�ZXUGHQ�EHUHLWV�LQ�>��@�>��@�YHU|IIHQWOLFKW��=X

MHGHU�QRWZHQGLJHQ�.RRUGLQDWLRQVPD�QDKPH�ZLUG�GLH�MHZHLOLJH�5HDOLVLHUXQJ�GLHVHU�7HLODXIJD�

EH� LQQHUKDOE� GHV� JHVDPWHQ� DXWRQRPHQ� 6\VWHPV� LQ� GHQ� IROJHQGHQ�8QWHUNDSLWHOQ� YRUJHVWHOOW�

7DEHOOH� ���� RUGQHW� YRUDE� GLH� ZLFKWLJVWHQ� .RPSRQHQWHQ� GHV� DXWRQRPHQ� 6\VWHPV� LQ� HLQHU

*HVDPW�EHUVLFKW�GHQ�LQ�.DSLWHO���HUOlXWHUWHQ�.RRUGLQDWLRQVPD�QDKPHQ�]X�

7DEHOOH�������=XRUGQXQJ�GHU�DXWRQRPHQ�.RPSRQHQWHQ�]X�GHQ�.RRUGLQDWLRQVPD�QDKPHQ

$EVFKQLWW���� $EVFKQLWW���� $EVFKQLWW���� $EVFKQLWW����

(UHLJQLV %70�hEHUODVWXQJ %70�$XVIDOO )HKOHU
9HUlQGHUXQJ�GHV
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'LH�DXWRQRPHQ�.RPSRQHQWHQ�ZHUGHQ�LQ�GHQ�EHWUHIIHQGHQ�$EVFKQLWWHQ�LP�(LQ]HOQHQ�HUOlXWHUW�

%HL� GHU� (QWZLFNOXQJ� GHV� DXWRQRPHQ� 6\VWHPV� LVW� EHL� GHQ� HLQ]HOQHQ� .RRUGLQDWLRQVDXIJDEHQ

HLQH� VXN]HVVLYH� 8PVHW]XQJ� GHU� 0D�QDKPHQ� YRQ� GHU� )HOGOHLWHEHQH� KLQ� ]XU� 1HW]OHLWHEHQH

VLQQYROO��$XI�GLHVH�:HLVH�ZHUGHQ�$XIJDEHQ�PLW� HLQHP�QLHGULJHQ�$EVWUDNWLRQVJUDG��ZLH� VLH

YRUQHKPOLFK�DXI�GHU�)HOGOHLWHEHQH�]X�ILQGHQ�VLQG��YRU�$XIJDEHQ�DXI�GHQ�K|KHUHQ�/HLWHEHQHQ

JHO|VW��GLH�GXUFK�HLQHQ�K|KHUHQ�$EVWUDNWLRQVJUDG�JHNHQQ]HLFKQHW�VLQG�

���� hEHUODVWXQJ�YRQ�%HWULHEVPLWWHOQ

:LH� EHUHLWV� LQ�$EVFKQLWW� ������ EHVFKULHEHQ�� NDQQ� HLQ� OHLVWXQJVIOXVVUHJHOQGHV�)$&76�*HUlW�

EHLVSLHOVZHLVH� HLQ� 83)&�� �EHUODVWHWH� %HWULHEVPLWWHO�� GLH� VLFK� DXI� VHLQHP� 5HJHOXQJV�� RGHU

HLQHP�3DUDOOHOSIDG�EHILQGHQ��GXUFK�JH]LHOWH�9HUlQGHUXQJ�GHU�6ROOZHUWH�VHLQHU�/HLVWXQJVIOXVV�

UHJHOXQJ�HQWODVWHQ��VLHKH�DXFK�5HJHO�1U����LQ�7DEHOOH������� ,P�)ROJHQGHQ�ZLUG�HUOlXWHUW��ZLH

HLQ� DXWRQRPHV� 5HJHOXQJVV\VWHP� LP� 1HW]� DXIWUHWHQGH� %HWULHEVPLWWHO�EHUODVWXQJHQ� DXWRPD�

WLVFK� GXUFK�6ROOZHUWDQSDVVXQJHQ� OHLVWXQJVIOXVVUHJHOQGHU� )$&76�*HUlWH� DEEDXW��'LHVH� 6ROO�

ZHUWDQSDVVXQJHQ� EHL� %HWULHEVPLWWHO�EHUODVWXQJHQ� EH]LHKHQ� VLFK� DXI� GLH� 6ROOZHUWH� I�U� GHQ

:LUNOHLVWXQJVIOXVV�OHLVWXQJVIOXVVUHJHOQGHU�)$&76�*HUlWH��'HU�%OLQGOHLVWXQJVIOXVV�ZLUG�]XP

$EEDX� YRQ� %HWULHEVPLWWHO�EHUODVWXQJHQ� QLFKW� JH]LHOW� YHUlQGHUW�� 'D� I�U� GLH� %HODVWXQJ� YRQ

%HWULHEVPLWWHOQ�GHU� WDWVlFKOLFK� IOLH�HQGH�6WURP��EHU�GLH�%HWULHEVPLWWHO�XQG� I�U�GLH�hEHUODV�

WXQJ�GHU� WKHUPLVFKH�*UHQ]VWURP�HQWVFKHLGHQG� LVW�� VWHOOW� GLH� DXVVFKOLH�OLFKH�%HWUDFKWXQJ� GHV

:LUNOHLVWXQJVIOXVVHV� HLQH� 1lKHUXQJ� GDU�� GLH� LQ� >�@� XQG� >��@� DOV� ]XOlVVLJ� HUDFKWHW� ZLUG�� GD

hEHUODVWXQJHQ�E]Z��(QJSlVVH�LP�hEHUWUDJXQJVQHW]�LQ�HUVWHU�/LQLH�GXUFK�:LUNOHLVWXQJVWUDQV�

SRUWH�DXVJHO|VW�ZHUGHQ��'LH�DQGHUHQ�ORNDOHQ�)$&76�5HJOHU�ZHUGHQ�GXUFK�GLHVH�0D�QDKPHQ

QLFKW� EHHLQIOXVVW�� GD� DOOH� 5HJOHU�� ZLH� LQ� .DSLWHO� �� EHVFKULHEHQ�� XQDEKlQJLJ� YRQHLQDQGHU

DUEHLWHQ�

������ $XWRQRPH�.RPSRQHQWHQ�DXI�GHU�)HOG��XQG�6WDWLRQVOHLWHEHQH

=XQlFKVW� ZLUG� LQ� %LOG� ���� GDV� 6WUXNWXUELOG� DXIJH]HLJW�� GDV� DOOH� ]XU� /|VXQJ� GHU� $XIJDEH

QRWZHQGLJHQ�(OHPHQWH�GHV�DXWRQRPHQ�5HJHOXQJVV\VWHPV�DXI�GHU�)HOG��XQG�6WDWLRQVOHLWHEHQH

HQWKlOW��'LH�IROJHQGHQ�$EVFKQLWWH�EHKDQGHOQ�VXN]HVVLYH�GLH�HLQ]HOQHQ�7HLONRPSRQHQWHQ��=XU

:DKUXQJ�GHU�$OOJHPHLQKHLW�ZLUG�HLQ�(h6�PLW�PHKUHUHQ�LQWHJULHUWHQ�83)&�YRUDXVJHVHW]W�

'HU�9HNWRU�3N�EH]HLFKQHW�GHQ�9HNWRU�GHU�:LUNOHLVWXQJVIO�VVH�DOOHU�%HWULHEVPLWWHO��'HU�9HNWRU

3� HQWKlOW�QXU�GLH� I�U�83)&LM� UHOHYDQWHQ�(OHPHQWH�GHV�9HNWRUV�3N��3PD[� HQWKlOW�GLH�PD[LPDO

]XOlVVLJHQ�:LUNOHLVWXQJVIO�VVH�GLHVHU�%HWULHEVPLWWHO�
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�������� ,QWHJUDO�5HJOHU

'LH� 9HUlQGHUXQJ� GHV� 6ROOZHUWHV� GHU� :LUNOHLVWXQJVIOXVVUHJHOXQJ� JHVFKLHKW� DXI� GH]HQWUDOHU

(EHQH�GXUFK�HLQHQ��EHUODJHUWHQ�,QWHJUDO�5HJOHU�JHPl��GHV�6WUXNWXUELOGHV�LQ�%LOG������)ROJHQ�

GH�9RUWHLOH�GLHVHU�$UW�YRQ�5HJOHU�VLQG�I�U�VHLQHQ�(LQVDW]�DXVVFKODJJHEHQG�

�� (V�NDQQ�NHLQH�EOHLEHQGH�5HJHODEZHLFKXQJ�DXIWUHWHQ�

�� 'HU�(LQJULII�GXUFK�GHQ�5HJOHU�LVW�WUDQVSDUHQW�

�� 0HKUHUH� hEHUWUDJXQJVHOHPHQWH� LP� (LQIOXVVEHUHLFK� GHV� )$&76�*HUlWHV� P�VVHQ� JOHLFK�

]HLWLJ��EHUZDFKW�ZHUGHQ��'LH�6HQVLWLYLWlWHQ�GHU�/HLVWXQJVIO�VVH��EHU�GLHVH�(OHPHQWH�EH�

]�JOLFK� GHV� 3�6ROOZHUWHV� N|QQHQ� KLQVLFKWOLFK� LKUHU� :LUNXQJVULFKWXQJHQ� JHJHQVlW]OLFK

(h6

,P^8O
�`:LUNOHLVWXQJV�
IOXVVUHJOHU

83)&LM

83)&QP

���

.RPSRQHQWHQ�
VHOHNWLRQ

=XVWDQGV�
DXWRPDW

$XWRQRPH�.RPSRQHQWH

]XU�+DQGOXQJVEHVWLPPXQJ

EHL�hEHUODVW

,QIRUPDWLRQVDXVWDXVFK�
PLW�DXWRQRPHQ�.RPSR�
QHQWHQ�DQGHUHU�)*
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%LOG����� :LUNOHLVWXQJVIOXVVUHJOHU�PLW��EHUODJHUWHP�,�5HJOHU�YRQ�83)&LM
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VHLQ��+LHU�ELHWHW�VLFK�GLH�9HUlQGHUXQJ�GHV�9RU]HLFKHQV�GHU�hEHUWUDJXQJVNRQVWDQWH�N�GHV�,�

5HJOHUV� MH� QDFK� DXVJHZlKOWHP� �EHUODVWHWHQ� hEHUWUDJXQJVHOHPHQW� LP� (h6� DOV� HLQH� XQ�

NRPSOL]LHUWH�$QSDVVXQJ�DQ�

�� 'LH� 6WDELOLWlW� GHU� DXI� GLHVH� :HLVH� HQWVWDQGHQHQ� .DVNDGHQVWUXNWXU� GHV� 5HJHONUHLVHV� LVW

JHZlKUOHLVWHW��VRIHUQ�GHU�LQQHUH�5HJHONUHLV��GHU�GXUFK�GHQ�:LUNOHLVWXQJVIOXVVUHJOHU�DOV�3,�

5HJOHU�JHELOGHW�ZLUG��VFKQHOOHU�LVW�DOV�GHU�lX�HUH�5HJHONUHLV��GHU�GXUFK�GHQ�,QWHJUDO�5HJOHU

JHELOGHW�ZLUG��'XUFK�HLQH�YHUJOHLFKVZHLVH�NOHLQH�(LQVWHOOXQJ�GHU�hEHUWUDJXQJVNRQVWDQWH�N

GHV�,�5HJOHUV�NDQQ�GLHV�OHLFKW�HU]LHOW�ZHUGHQ�

'LH� JHPHVVHQHQ� :LUNOHLVWXQJVIO�VVH� 3� GHU� %HWULHEVPLWWHO� LP� (LQIOXVVEHUHLFK� ZHUGHQ� DOV

5HJHOJU|�HQ� ]XU�FNJHI�KUW�� (LQH� hEHUODVWXQJ� HLQHV� %HWULHEVPLWWHOV� ZLUG� GXUFK� HLQH� hEHU�

VFKUHLWXQJ�GHV�PD[LPDOHQ�:LUNOHLVWXQJVIOXVVHV�HUNDQQW��:LUG�DXI�GLHVH�:HLVH�LP�(LQIOXVVEH�

UHLFK� GHV� 83)&LM� HLQH� %HWULHEVPLWWHO�EHUODVWXQJ� GHWHNWLHUW�� VR� HU]HXJW� GHU� ,QWHJUDO�5HJOHU

QDFK� VHLQHU�$NWLYLHUXQJ� HLQHQ� ]XVlW]OLFKHQ�6ROOZHUW� I�U� GHQ�:LUNOHLVWXQJVIOXVV�3LM�� XP� GLH

hEHUODVWXQJ� DXI� GLHVHP� hEHUWUDJXQJVHOHPHQW� YROOVWlQGLJ� DE]XEDXHQ�� 'HU� GHP� ,QWHJUDO�

5HJOHU�]XJHI�KUWH�6ROOZHUW�HQWVSULFKW�GHP�%HWUDJ�GHV�PD[LPDOHQ�:LUNOHLVWXQJVIOXVVHV��EHU

GDV��EHUODVWHWH�%HWULHEVPLWWHO��'HU�5HJOHU�UHJHOW�VRPLW�GHQ�:LUNOHLVWXQJVIOXVV�DXI�GHP��EHU�

ODVWHWHQ�%HWULHEVPLWWHO�DXI�GHQ�JHUDGH�QRFK�]XOlVVLJHQ�0D[LPDOZHUW�3PD[�DXV��'LH�DNWXHOOHQ

:LUNOHLVWXQJVIO�VVH� �EHU� GLH� ]X� �EHUZDFKHQGHQ� hEHUWUDJXQJVHOHPHQWH� VRZLH� GLH� PD[LPDO

]XOlVVLJHQ�%HWUlJH�DOV�6ROOZHUWH�VLQG�LQ�GHQ�9HNWRUHQ�LQ�*O��������]XVDPPHQJHIDVVW�
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'DEHL�NDQQ�DXIJUXQG�GHU�JHJHEHQHQ�1HW]WRSRORJLH�GHU�83)&LM�(LQIOXVV�DXI�GLH�/HLVWXQJVIO�V�

VH��EHU�GLH�hEHUWUDJXQJVHOHPHQWH������� ����� Q�QHKPHQ���7RSRORJLHLQIRUPDWLRQHQ�EHVWLPPHQ�

ZHOFKH� %HWULHEVPLWWHO� GLHV� VLQG�� VR� GDVV� DXV� GHP�9HNWRU� GHU�:LUNOHLVWXQJVIO�VVH� DOOHU� %H�

WULHEVPLWWHO� 3N� GXUFK� HLQH� 0HVVJU|�HQDXVZDKO� GLH� EHWUHIIHQGHQ� .RPSRQHQWHQ� DXVJHZlKOW

ZHUGHQ�N|QQHQ��%HL�JOHLFK]HLWLJHP�PHKUIDFKHQ�$XIWUHWHQ�YRQ�hEHUODVWXQJHQ�NDQQ�HLQ� OHLV�

WXQJVIOXVVUHJHOQGHV� )$&76�*HUlW� QLFKW� PHKU� DOV� HLQH� %HWULHEVPLWWHO�EHUODVWXQJ� JH]LHOW

EHHLQIOXVVHQ��GD�GLH�$QSDVVXQJ�GHV�3�6ROOZHUWHV� I�U� HLQ�)$&76�*HUlW�QXU�HLQHQ�)UHLKHLWV�

JUDG�]XU�%HHLQIOXVVXQJ�GHV�(h6�GDUVWHOOW��$XV�GLHVHP�*UXQG�ZlKOW�GHU�%ORFN�Ä.RPSRQHQ�

WHQVHOHNWLRQ³� QDFK� GHP� (PSIDQJ� HLQHV� 6FKDOWEHIHKOV� YRQ� HLQHP� =XVWDQGVDXWRPDWHQ� HLQH

.RPSRQHQWH�GHV�6XPPHQYHNWRUV�3PD[�±�3�DXV��GLH�I�U�GDV�hEHUWUDJXQJVHOHPHQW�JLOW��GHVVHQ

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

��,Q�GHU�JHZlKOWHQ�1RPHQNODWXU�ZLUG�I�U�HLQ�DOOJHPHLQHV�NRQYHQWLRQHOOHV�%HWULHEVPLWWHO�L�GHU�$QIDQJVNQRWHQ�PLW

[L�XQG�GHU�(QGNQRWHQ�PLW�\L�EH]HLFKQHW�
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hEHUODVWXQJ� DEJHEDXW� ZHUGHQ� VROO�� $XI� ZHOFKH� :HLVH� GLHV� JHVFKLHKW�� ZLUG� LP� QlFKVWHQ

$EVFKQLWW�HUOlXWHUW�

�������� =XVWDQGVDXWRPDW

'LH� $NWLYLHUXQJ� XQG� 'HDNWLYLHUXQJ� GHU� �EHUODJHUWHQ� ,QWHJUDO�5HJHOXQJ� JHVFKLHKW� �EHU� GLH

$QVWHXHUXQJ� GHV� %ORFNHV� Ä.RPSRQHQWHQVHOHNWLRQ³� GXUFK� HLQHQ� =XVWDQGVDXWRPDWHQ�� 'LHVHU

NDQQ� ]ZHL� GHILQLHUWH� =XVWlQGH� HLQQHKPHQ�� GLH� PLW� Ä,�5HJHOXQJ� DNWLY³� XQG� Ä,�5HJHOXQJ

LQDNWLY³�EH]HLFKQHW�ZHUGHQ��,VW�]X�HLQHP�EHVWLPPWHQ�=HLWSXQNW�DXV�GHP�9HNWRU�3PD[�±�3�HLQH

.RPSRQHQWH� DXVJHZlKOW�� VR� LVW� GLH� ,QWHJUDO�5HJHOXQJ� DNWLY�� XQG� GLH� hEHUODVWVLWXDWLRQ� GHV

JHZlKOWHQ�hEHUWUDJXQJVHOHPHQWHV�ZLUG�JHJHQZlUWLJ�DEJHEDXW�� ,VW�NHLQH�.RPSRQHQWH�DXVJH�

ZlKOW��VR�ZLUG�GHP�,QWHJULHUJOLHG�GHU�:HUW���]XJHI�KUW��GLH�,QWHJUDO�5HJHOXQJ�LVW�LQDNWLY��(LQH

$NWLYLHUXQJ� GHU� 5HJHOXQJ� GXUFK� GHQ� =XVWDQGVDXWRPDWHQ� NDQQ� QXU� DXV� GHP� 5XKH]XVWDQG

KHUDXV�HUIROJHQ��G��K��ZHQQ�GHU�$XVJDQJ�GHV� ,QWHJULHUJOLHGHV�1XOO�EHWUlJW��%HL�GHU�$NWLYLH�

UXQJ� GXUFK� GHQ� 6FKDOWEHIHKO� GHV� =XVWDQGVDXWRPDWHQ�ZLUG� GLH� EHWUHIIHQGH�.RPSRQHQWH� GHV

9HNWRUV�3PD[�±�3�DXVJHZlKOW�XQG�DXIJHVFKDOWHW��ELV�GLH�5HJHOXQJ�]X�HLQHP�VSlWHUHQ�=HLWSXQNW

GHDNWLYLHUW�ZLUG��1DFK�HUIROJWHU�$NWLYLHUXQJ�GHU�5HJHOXQJ�XQG�GHP�$EEDX�GHU�hEHUODVWVLWXD�

WLRQ�GHV�VHOHNWLHUWHQ�%HWULHEVPLWWHOV�EOHLEW�GHU�=XVWDQG�Ä,�5HJHOXQJ�DNWLY³�VR�ODQJH�HUKDOWHQ�

ELV� GLH�8UVDFKH�GHU�hEHUODVWVLWXDWLRQ�QLFKW�PHKU�EHVWHKW��'LHVHV� HUIlKUW� GHU� ,QWHJUDO�5HJOHU

GXUFK� HLQHQ� VLFK� lQGHUQGHQ� /HLVWXQJVIOXVV� 3[L\L� DXI� GHP� VHOHNWLHUWHQ� %HWULHEVPLWWHO� L�� (U

YHUULQJHUW�GDGXUFK�GHQ�%HWUDJ�VHLQHU�6WHOOJU|�H��ELV�GLHVH�VFKOLH�OLFK�GHQ�:HUW���HUUHLFKW��$XI

GHP� ]XYRU� �EHUODVWHWHQ� %HWULHEVPLWWHO� NDQQ� VLFK� DOVR� HLQ�:LUNOHLVWXQJVIOXVV� XQWHUKDOE� GHV

0D[LPDOZHUWHV� RKQH� HLQHQ� NRUULJLHUHQGHQ� (LQJULII� GHV� ,QWHJUDO�5HJOHUV� HLQVWHOOHQ�� 'HU

,QWHJUDO�5HJOHU� ZLUG� VRGDQQ� GXUFK� GHQ� =XVWDQGVDXWRPDWHQ� GHDNWLYLHUW�� LQGHP� GLHVHU� HLQHQ

5�FNVHW]EHIHKO�DQ�GHQ�%ORFN�Ä.RPSRQHQWHQVHOHNWLRQ³� OLHIHUW��'DGXUFK�ZLUG�GHP� ,QWHJULHU�

JOLHG�ZLHGHU� GHU�:HUW� �� ]XJHI�KUW�� 'LH� 5HJHOXQJ� NDQQ� ]XVlW]OLFK� �EHU� MH� HLQHQ� 5�FNVHW]�

(LQJDQJ�GHV� ,QWHJULHUJOLHGHV�XQG�GHV�=XVWDQGVDXWRPDWHQ�GHDNWLYLHUW�ZHUGHQ��'LHV� LVW� HUIRU�

GHUOLFK��ZHQQ�GXUFK�GLH�%HWULHEVI�KUXQJ�QHXH�3�6ROOZHUWH��EHUPLWWHOW�ZHUGHQ��GXUFK�GLH�GLH

hEHUODVWXQJ�HEHQIDOOV�GDXHUKDIW�EHVHLWLJW�ZLUG��XQG�JHVFKLHKW�JHPl��%LOG�����]\NOLVFK�

'HU� =XVWDQGVJUDI� GHV�$XWRPDWHQ� LQ�%LOG� ���� YHUGHXWOLFKW� GHVVHQ� )XQNWLRQVZHLVH��'HU� (LQ�

JDQJVYHNWRU�[]� ��[���[���[���XQG�GHU�$XVJDQJVYHNWRU�\]� ��\���\���HQWKDOWHQ�%RROHVFKH�9DULDE�

OHQ�PLW�IROJHQGHQ�%HGHXWXQJHQ�

[�� $XVJDQJ�GHV�,QWHJULHUJOLHGHV�XQJOHLFK�1XOO

[�� 6WDUWVLJQDO

[�� 5�FNVHW]HQ

\�� 6FKDOWEHIHKO

\�� 5�FNVHW]EHIHKO
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'LH�6WUDWHJLH��QDFK�GHU�GDV�6WDUWVLJQDO�I�U�GLH� ,QWHJUDO�5HJHOXQJ�]XP�$EEDX�HLQHU�hEHUODVW�

VLWXDWLRQ� DXI� HLQHP� �EHUZDFKWHQ� %HWULHEVPLWWHO� DQ� GHQ� =XVWDQGVDXWRPDWHQ� JHJHEHQ� ZLUG�

ZLUG�YRQ�HLQHU�DXWRQRPHQ�.RPSRQHQWH�]XU�+DQGOXQJVEHVWLPPXQJ�XPJHVHW]W�

�������� $XWRQRPH�.RPSRQHQWH�]XU�+DQGOXQJVEHVWLPPXQJ�EHL�hEHUODVW

'LH�HLQ]HOQHQ�$XIJDEHQ�GLHVHU�DXWRQRPHQ�.RPSRQHQWH�VLQG�DXIJUXQG�GHU�YLHOHQ�YHUVFKLHGH�

QHQ� )lOOH� KLQVLFKWOLFK� 1HW]WRSRORJLH� XQG� /DVWIOXVV�� GLH� EHL� GHU� (QWVFKHLGXQJVILQGXQJ� ]XP

$XVUHJHOQ�HLQHU�hEHUODVWVLWXDWLRQ�]X�EHDFKWHQ�VLQG��VHKU�NRPSOH[��6LH�N|QQHQ�PLW�GHQ�%HJULI�

IHQ� =XVWDQGVEHVWLPPXQJ�� )XQNWLRQDOLWlWVSODQXQJ�� )XQNWLRQDOLWlWVHQWZXUI�� )XQNWLRQDOLWlWV�

SURJQRVH� XQG� ,QIRUPDWLRQVDXVWDXVFK� ]XQlFKVW� DOOJHPHLQ� �EHUVFKULHEHQ� ZHUGHQ�� $Q� GLHVHU

6WHOOH� VROOHQ� LP� HUVWHQ� 6FKULWW� DOOH�$VSHNWH�� GLH� ]XP�7UHIIHQ� HLQHU� (QWVFKHLGXQJ� GXUFK� GLH

DXWRQRPH� .RPSRQHQWH� EHU�FNVLFKWLJW� ZHUGHQ� P�VVHQ�� HUOlXWHUW� ZHUGHQ�� $EVFKOLH�HQG

ZHUGHQ� GLHVH� $VSHNWH� ]XU� 'DUVWHOOXQJ� GHU� JHVDPWHQ� )XQNWLRQVZHLVH� LQ� HLQHP� $EODXIGLD�

JUDPP�PLWHLQDQGHU�YHUNQ�SIW�

'LH� DXWRQRPH� .RPSRQHQWH� DJLHUW� JUXQGVlW]OLFK� QXU�� VRIHUQ� VLFK� GHU� =XVWDQGVDXWRPDW� LP

=XVWDQG�Ä,�5HJHOXQJ� LQDNWLY³�EHILQGHW��1XU� LQ�GLHVHP�=XVWDQG� LVW�GDV�6LJQDO� ]XP�6WDUW�GHU

5HJHOXQJ�XQG�$XVZDKO�HLQHU�.RPSRQHQWH�GHV�9HNWRUV�3PD[�±�3�I�U�GLH�$XVUHJHOXQJ�VLQQYROO�

'HU� DXWRQRPHQ�.RPSRQHQWH�ZHUGHQ� RQOLQH� ,QIRUPDWLRQHQ� �EHU� GHQ� WDWVlFKOLFKHQ� XQG� GHQ

PD[LPDO� ]XOlVVLJHQ� :LUNOHLVWXQJVIOXVV� DOOHU� ]X� �EHUZDFKHQGHQ� %HWULHEVPLWWHO� GH]HQWUDO

]XJHI�KUW�� 'LH� .RPSRQHQWH� SU�IW� DXV� GLHVHQ� 'DWHQ�� RE� hEHUODVWVLWXDWLRQHQ� YRUOLHJHQ� XQG

,�5HJHOXQJ
LQDNWLY

,�5HJHOXQJ
DNWLY

���������������

���������������

���������������

���������������

���������������

���������������

$XVJDQJVYHNWRU��\��\��

(LQJDQJVYHNWRU��[��[��[��

��� GLH�EHWUHIIHQGH�
%RROHVFKH�9DULDEOH�
EHVLW]W�GHQ�:HUW���RGHU��

,QLWLDO]XVWDQG

%LOG����� =XVWDQGVJUDI�GHV�=XVWDQGVDXWRPDWHQ
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HQWVFKHLGHW� VHOEVWVWlQGLJ�� RE�+DQGOXQJVEHGDUI� EHVWHKW�� 'DV� JHVFKLHKW� GXUFK� NRQWLQXLHUOLFKH

%HUHFKQXQJ�GHV�$XVGUXFNHV�LQ�*O��������

QL33E [L\LPD[[L\LL ��������� ="-= �����

,VW�GHU�:HUW�YRQ�EL�I�U�GDV�%HWULHEVPLWWHO�L�JU|�HU�RGHU�JOHLFK�1XOO��VR�OLHJW�NHLQH�hEHUODVWXQJ

YRU��LVW�GHU�:HUW�NOHLQHU�DOV�1XOO��LVW�GDV�%HWULHEVPLWWHO��EHUODVWHW��.XU]IULVWLJH�hEHUODVWXQJHQ

YRQ�%HWULHEVPLWWHOQ�N|QQHQ�EHL� HLQHP�%HWULHE�QDKH� LKUHU�%HODVWXQJVJUHQ]HQ�EHL� /HLVWXQJV�

SHQGHOXQJHQ�QDFK�NOHLQHQ�RGHU�JU|�HUHQ�6W|UXQJHQ�DXIWUHWHQ��6ROFKH�hEHUODVWXQJHQ�JHIlKU�

GHQ��EOLFKHUZHLVH�GHQ�VLFKHUHQ�%HWULHE�QLFKW��'DPLW�GDV�DXWRQRPH�6\VWHP�LQ�GLHVHQ�)lOOHQ

QLFKW� NXU]IULVWLJH� XQG� GDPLW� XQQ|WLJH� 6ROOZHUWDQSDVVXQJHQ� YRUQLPPW�� OLHIHUW� GLH� DXWRQRPH

.RPSRQHQWH� EHL� HLQHU� hEHUODVW� QXU� GDQQ� GDV� 6WDUWVLJQDO� ]XP� =XVWDQGVDXWRPDWHQ�� ZHQQ

VLFKHUJHVWHOOW� LVW�� GDVV� EHL� HLQHU� GHWHNWLHUWHQ� hEHUODVWXQJ� GHU� HLQJHVFKZXQJHQH� =XVWDQG

YRUOLHJW��'LHV�JHVFKLHKW�GXUFK�GLH�%HUHFKQXQJ�HLQHV�*�WHPD�HV��GDV�TXDQWLIL]LHUW��ZLH�VWDUN

HLQH�/HLVWXQJVSHQGHOXQJ�DEJHNOXQJHQ�LVW�E]Z��RE�HLQH�VROFKH��EHUKDXSW�YRUOLHJW��'DV�*�WH�

PD��LVW�GXUFK�GDV�LQ�%LOG�����DOV�6WUXNWXUELOG�DEJHELOGHWH�)XQNWLRQDO�LQQHUKDOE�GHU�DXWRQRPHQ

.RPSRQHQWH�UHDOLVLHUW�

:LUG�DXI�GLHVHV�6\VWHP�HLQ�6LJQDO�3[L\L�JHJHEHQ��GDV�HLQH�DENOLQJHQGH�6FKZLQJXQJ�UHSUlVHQ�

WLHUW�� VR� ZLUG� GXUFK� 7LHISDVVILOWHUXQJ�� 'LIIHUHQ]LDWLRQ�� %LOGXQJ� GHV� $EVROXWEHWUDJHV� XQG

HUQHXWH� 7LHISDVVILOWHUXQJ� HLQ� $XVJDQJVVLJQDO� 3[L\L�PRY� JHELOGHW�� GDV� ]XQlFKVW� HLQHQ� JUR�HQ

:HUW� DQQLPPW�� GHU� PLW� DENOLQJHQGHU� 6FKZLQJXQJ� JHULQJHU� ZLUG�� (UPLWWHOW� GLH� DXWRQRPH

.RPSRQHQWH� EHL� HLQHP� �EHUODVWHWHQ� %HWULHEVPLWWHO� JOHLFK]HLWLJ� EHL� DOOHQ� �EHUZDFKWHQ� %H�

WULHEVPLWWHOQ�HLQHQ�JHULQJHQ�:HUW�YRQ�3[L\L�PRY��VR�NDQQ�GDYRQ�DXVJHJDQJHQ�ZHUGHQ��GDVV�GLH

hEHUODVWXQJ� LP� HLQJHVFKZXQJHQHQ� =XVWDQG� GHV� 6\VWHPV� YRUOLHJW�� 'LH� =HLWNRQVWDQWHQ� GHU

7LHISDVVILOWHU� 7�� XQG� 7�� P�VVHQ� HLQPDOLJ� LQ� $EKlQJLJNHLW� GHV� FKDUDNWHULVWLVFKHQ� 6FKZLQ�

JXQJVYHUKDOWHQV� GHV�(h6� VR� JHZlKOW�ZHUGHQ�� GDVV� GDV�$XVJDQJVVLJQDO� HLQH� VLFKHUH�8QWHU�

VFKHLGXQJ�]ZLVFKHQ�VFKZLQJHQGHP�XQG�HLQJHVFKZXQJHQHP�=XVWDQG�HUODXEW��'HU�=DKOHQZHUW

3PRY�H�� GHQ� GDV� 6LJQDO� 3[L\L�PRY� XQWHUVFKUHLWHQ� PXVV�� GDPLW� HLQH� 6FKZLQJXQJ� YRQ� 3[L\L� DOV

DEJHNOXQJHQ�EH]HLFKQHW�ZHUGHQ�NDQQ��ZLUG�DOV�(PSILQGOLFKNHLW�GHU�DXWRQRPHQ�5HJHOXQJ�]XP

$EEDX� YRQ� %HWULHEVPLWWHO�EHUODVWXQJHQ� DXIJHIDVVW� XQG� PXVV� HEHQIDOOV� HLQPDOLJ� HLQJHVWHOOW

ZHUGHQ�

=XQlFKVW� ZLUG� GDV� DP� VWlUNVWHQ� �EHUODVWHWH� %HWULHEVPLWWHO� I�U� HLQH� 5HJHOXQJ� DXVJHZlKOW�

'DQDFK�PXVV�GLH�QRWZHQGLJH�:LUNXQJVULFKWXQJ�HLQHU�3�6ROOZHUWYHUlQGHUXQJ�GHV�83)&�]XP

�
7��V������

V DEV �
7��V������

3[L\L 3[L\L�PRY

%LOG����� 6WUXNWXUELOG�GHV�*�WHPD��)XQNWLRQDOV
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$EEDX�GHU�%HWULHEVPLWWHO�EHUODVWXQJ�HUPLWWHOW�ZHUGHQ��'LH�%HUHFKQXQJ�GHU�:LUNXQJVULFKWXQJ

HLQHU�3�6ROOZHUWYHUlQGHUXQJ�DXI�HLQ�EHVWLPPWHV�%HWULHEVPLWWHO�LP�(LQIOXVVEHUHLFK�GHV�83)&

JHVFKLHKW� ZLH� IROJW� PLW� +LOIH� GHU� *HQHUDWLRQ� 6KLIW� 'LVWULEXWLRQ� )DFWRUV� �*6')�� >��@�� 'LH

'HILQLWLRQ�GHU�*6')�EHUXKW�DXI�GHU�*OHLFKVWURPODVWIOXVVEHUHFKQXQJ��LQ�GHU�QXU�:LUNOHLVWXQ�

JHQ�EHWUDFKWHW�ZHUGHQ��'LH� UHODWLY�JHULQJH�)HKOHUWROHUDQ]�GHU�*6')�YRQ�PD[LPDO�����>��@

UHFKWIHUWLJW� KLHU� GHUHQ� 9HUZHQGXQJ�� %DVLHUHQG� DXI� HLQHP� LQ� >��@� YRUJHVWHOOWHQ� VWDWLRQlUHQ

0RGHOO�HLQHV�83)&�NDQQ�HLQH�0RGHOOLHUXQJ�JHPl��%LOG�����DQJHZHQGHW�ZHUGHQ��GLH�VLFK�QXU

DXI�:LUNOHLVWXQJVEH]LHKXQJHQ�VW�W]W�

$XIJUXQG� GHU� /LQHDULWlW� XQG� GHV� GDUDXV� IROJHQGHQ� 6XSHUSRVLWLRQVSULQ]LSV� JLOW� EHL� HLQHU

bQGHUXQJ�GHV�3�6ROOZHUWHV�GHV�83)&NO�XP�D3NO�VROO�I�U�GLH�bQGHUXQJ�GHV�:LUNOHLVWXQJVIOXVVHV

D3[L\L��EHU�HLQ�EHOLHELJHV�DQGHUHV�NRQYHQWLRQHOOHV�%HWULHEVPLWWHO�L�GHU�IROJHQGH�$XVGUXFN�

( ) VROONOO[L\LVROONON[L\L[L\L 3D3D3 ���� D+D-=D �����

'DEHL� VLQG�D[L\L�N� XQG�D[L\L�O� GLH�*6')� I�U� HLQH�bQGHUXQJ� GHU�:LUNOHLVWXQJVLQMHNWLRQ� DQ� GHQ

.QRWHQ�N�E]Z�� O�EH]�JOLFK�GHU�bQGHUXQJ�GHV�:LUNOHLVWXQJVIOXVVHV��EHU�GDV�%HWULHEVPLWWHO� L�

'LH�*6')�KlQJHQ�OHGLJOLFK�YRQ�GHU�1HW]ZHUNNRQILJXUDWLRQ�DE�XQG�VLQG�XQDEKlQJLJ�YRQ�GHQ

:LUNOHLVWXQJVLQMHNWLRQHQ�DQ�GHQ�.QRWHQ��'HU�(LQIOXVV�HLQHU�3�6ROOZHUWlQGHUXQJ�GHV�83)&NO

DXI� GHQ� :LUNOHLVWXQJVIOXVV� �EHU� GDV� %HWULHEVPLWWHO� L� YRQ� .QRWHQ� [L� QDFK� .QRWHQ� \L� ZLUG

GDUDXV�DEJHOHLWHW�XQG�ZLH�IROJW�GHILQLHUW�

O[L\LN[L\LNOL DDH ��� � +-= �����

'LH� (LQIO�VVH� DXI� DOOH� ]X� �EHUZDFKHQGHQ� %HWULHEVPLWWHO� ZHUGHQ� DXI� GHU� 1HW]OHLWHEHQH� EH�

VWLPPW� XQG� GHU� DXWRQRPHQ�.RPSRQHQWH� ]XJHI�KUW��0LW� *O�� ������ZLUG� GDV�9RU]HLFKHQ� GHU

83)&NO

N

3NO�VROO���D3NO�VROO

3NO�VROO���D3NO�VROO

3NO�VROO���D3NO�VROO

O

N

O

%LOG����� 9HUHLQIDFKWHV�83)&�0RGHOO
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hEHUWUDJXQJVNRQVWDQWH�N�GHV� ,�5HJOHUV� I�U�GHQ�83)&NO� EHVWLPPW��GDV�GLH�:LUNXQJVULFKWXQJ

GHU�5HJHOXQJ�]XP�$EEDX�GHU�hEHUODVW�DXI�%HWULHEVPLWWHO�L�UHSUlVHQWLHUW�

( ) ( ) ( )NOL[L\L H3N �VLJQVLJQVLJQ ¼= �����

'HU�%HWUDJ�YRQ�N�NDQQ�SULQ]LSLHOO�NRQVWDQW�EOHLEHQ�XQG�ZLUG�VR�HLQJHVWHOOW��GDVV�GLH�5HJHOJH�

VFKZLQGLJNHLW�I�U�GLH�$XVUHJHOXQJ�YRQ�hEHUODVWXQJHQ�DOOHU�%HWULHEVPLWWHO�DXVUHLFKHQG�LVW�XQG

]XVlW]OLFK�GLH�6WDELOLWlW�JHZlKUOHLVWHW�LVW��VLHKH�6������

'DU�EHU�KLQDXV�PXVV�HLQH�+DQGOXQJVSURJQRVH�GXUFKJHI�KUW�ZHUGHQ��'XUFK�GLHVH�ZLUG�HUPLW�

WHOW�� RE� GLH� :LUNXQJVULFKWXQJ� HLQHU� 3�6ROOZHUWYHUlQGHUXQJ� GHV� 83)&� QLFKW� JHJHQVlW]OLFK

EH]�JOLFK�]ZHLHU��EHUODVWHWHU�%HWULHEVPLWWHO� LVW�� ,VW�GLHV�GHU�)DOO�� VR�Z�UGH�GHU�$EEDX� HLQHU

hEHUODVWXQJ� GHV� DXVJHZlKOWHQ� %HWULHEVPLWWHOV� HLQH� QRFK� VWlUNHUH� hEHUODVWXQJ� GHV� DQGHUHQ

%HWULHEVPLWWHOV� EHZLUNHQ�� 6RPLW� LVW� NHLQH� +DQGOXQJVP|JOLFKNHLW� GXUFK� GHQ� EHWUHIIHQGHQ

83)&�JHJHEHQ��VR�GDVV�HLQ�+DQGOXQJVDXIWUDJ�DQ�HLQHQ�HYHQWXHOO�YRUKDQGHQHQ�DQGHUHQ�83)&

ZHLWHUJHJHEHQ� ZHUGHQ� PXVV�� LQ� GHVVHQ� (LQIOXVVEHUHLFK� VLFK� GDV� �EHUODVWHWH� %HWULHEVPLWWHO

EHILQGHW�

=XVlW]OLFK�PXVV�LP�5DKPHQ�GHU�+DQGOXQJVSURJQRVH�JHSU�IW�ZHUGHQ��RE�GXUFK�GHQ�HLQ]XOHL�

WHQGHQ�$XVUHJHOYRUJDQJ�DQGHUH�%HWULHEVPLWWHO�LQ�hEHUODVW�JHUDWHQ�N|QQHQ��'LHV�NDQQ�HLQWUH�

WHQ��ZHQQ�PHKUHUH�%HWULHEVPLWWHO�QDKH�LKUHU�%HODVWXQJVJUHQ]H�EHWULHEHQ�ZHUGHQ��GD�GXUFK�GHQ

SRWHQ]LHOOHQ�$XVUHJHOYRUJDQJ��EOLFKHUZHLVH�HLQH�HUKHEOLFKH�9HUVFKLHEXQJ�GHU�:LUNOHLVWXQJV�

IO�VVH� VWDWWILQGHW�� 'LHVH� +DQGOXQJVSURJQRVH� ZLUG� HEHQIDOOV� XQWHU� 9HUZHQGXQJ� GHU� *6')

GXUFKJHI�KUW�� 'LH� ]XP� $EEDX� GHU� hEHUODVW� DXI� GHP� YRUOlXILJ� JHZlKOWHQ� %HWULHEVPLWWHO� L

YRUDXVVLFKWOLFK�QRWZHQGLJH�3�6ROOZHUWYHUlQGHUXQJ�OlVVW�VLFK�QlKHUXQJVZHLVH�GXUFK�*O�������

EHUHFKQHQ�

( )
NOL

[L\L[L\L
VROONO

H

33
N3

�

PD[�
� VLJQ

-
=D �����

8QWHU�.HQQWQLV� GHV� VR� HUPLWWHOWHQ�:HUWHV� I�U�D3NO�VROO� OlVVW� VLFK� XQWHU�9HUZHQGXQJ� YRQ�*O�

������ GHU�(LQIOXVV� GHU�5HJHOXQJ� DXI� GHQ�:LUNOHLVWXQJVIOXVV� DOOHU� DQGHUHQ�%HWULHEVPLWWHO� LP

(LQIOXVVEHUHLFK�HUUHFKQHQ��1XU�ZHQQ�I�U�DOOH�DQGHUHQ�%HWULHEVPLWWHO�M�IROJHQGH�8QJOHLFKXQJ

������ HUI�OOW� LVW�� ZLUG� GHU� $XVUHJHOYRUJDQJ� I�U� GDV� YRUOlXILJ� JHZlKOWH� %HWULHEVPLWWHO� NHLQH

hEHUODVWXQJ�DQGHUHU�%HWULHEVPLWWHO�]XU�)ROJH�KDEHQ�

( ) PD[[M\MNOMVROONO[M\M 3H33 ��� �¼D+ �����

'LH�YRQ�GHU�DXWRQRPHQ�.RPSRQHQWH�]XU�+DQGOXQJVEHVWLPPXQJ�EH]�JOLFK�hEHUODVWXQJHQ�]X

�EHUZDFKHQGHQ�%HWULHEVPLWWHO�P�VVHQ� VLFK� DXI�3DUDOOHOSIDGHQ� RGHU� GHP�5HJHOXQJVSIDG� GHV
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83)&�EHILQGHQ��'LH�=XRUGQXQJ�YRQ�5HJHOXQJV��XQG�3DUDOOHOSIDGHQ�LVW�DOOHLQ�YRQ�GHU�1HW]WR�

SRORJLH� DEKlQJLJ� XQG�ZLUG� LP� IROJHQGHQ�$EVFKQLWW� ������ QlKHU� HUOlXWHUW�� ,VW� GLH� GHWHNWLHUWH

%HWULHEVPLWWHO�EHUODVWXQJ� )ROJH� HLQHV� %HWULHEVPLWWHODXVIDOOV�� VR� LVW� HV� P|JOLFK�� GDVV� GDV

�EHUODVWHWH� %HWULHEVPLWWHO� QXQ� QLFKW� PHKU� 7HLO� HLQHV� 3DUDOOHOSIDGHV� GHV� 83)&� LVW�� VR� GDVV

GLHVHU� NHLQHQ� (LQIOXVV� PHKU� DXI� GLH� $XVODVWXQJ� GHV� �EHUODVWHWHQ� %HWULHEVPLWWHOV� KDW�� 'HU

9HUVXFK� HLQHU�$XVUHJHOXQJ�GHV��EHUODVWHWHQ�%HWULHEVPLWWHOV�Z�UGH� IHKOVFKODJHQ�XQG� VLFK� LQ

HLQHU� LQ� GLH� %HJUHQ]XQJ� JHUDWHQGHQ� 6WHOOJU|�H� GHV� 83)&� lX�HUQ�� 8P� VROFKH� XQQ|WLJHQ

5HJOHUUHDNWLRQHQ� ]X� YHUPHLGHQ�� PXVV� YRQ� GHU� DXWRQRPHQ� .RPSRQHQWH� ]XU� +DQGOXQJVEH�

VWLPPXQJ� DQDO\VLHUW� ZHUGHQ�� EHL� ZHOFKHQ� SRWHQ]LHOOHQ� %HWULHEVPLWWHODXVIlOOHQ� GHU� (LQIOXVV

GHV�83)&�DXI�DQGHUH�%HWULHEVPLWWHO�YHUVFKZLQGHW��,P�5XKH]XVWDQG�ZLUG�QDFK�GHP�(PSIDQJ

YRQ� 7RSRORJLHLQIRUPDWLRQHQ� �EHU� 5HJHOXQJVSIDG� XQG� DOOH� 3DUDOOHOSIDGH� YRQ� HLQHU� K|KHUHQ

/HLWHEHQH�GHU�$OJRULWKPXV�LQ�%LOG�����DXVJHI�KUW��GHU�GLHVH�$QDO\VH�YRUQLPPW�

'DV�(UJHEQLV�GHV�$OJRULWKPXV�NDQQ�LQ�)RUP�HLQHU�7DEHOOH�LQQHUKDOE�GHU�DXWRQRPHQ�.RPSR�

QHQWH�DEJHOHJW�XQG�QDFK�GHP�(LQWULWW�HLQHV�NULWLVFKHQ�(UHLJQLVVHV�DEJHUXIHQ�ZHUGHQ��'LHVHV

9RUJHKHQ� LVW� LP� +LQEOLFN� DXI� HLQH� VFKQHOOH� $XVI�KUXQJ� YRQ� +DQGOXQJVDQZHLVXQJHQ� QDFK

GHP�$XIWUHWHQ�HLQHU�hEHUODVWXQJ�ZLFKWLJ�XQG�HQWVSULFKW�GHU�LQ�.DSLWHO���JHVWHOOWHQ�)RUGHUXQJ

QDFK�SUlYHQWLYHU�.RRUGLQDWLRQ��'DPLW�GLHVH� ,QIRUPDWLRQHQ�QDFK�GHP�(UNHQQHQ� HLQHU�hEHU�

ODVWXQJ� EHU�FNVLFKWLJW� ZHUGHQ� N|QQHQ��PXVV� GHU� LQ� GLHVHU� +LQVLFKW� UHOHYDQWH� $XVIDOO� HLQHV

%HWULHEVPLWWHOV� GHU� DXWRQRPHQ� .RPSRQHQWH� GHV� )$&76�*HUlWHV� PLWJHWHLOW� ZHUGHQ�� 'DV

JHVFKLHKW�LP�RELJHQ�.RQ]HSW�GXUFK�GH]HQWUDOH�hEHUPLWWOXQJ�GHV�:LUNOHLVWXQJVIOXVVHV��,Q�%LOG

����LVW�VFKOLH�OLFK�GDV�$EODXIGLDJUDPP�GHU�)XQNWLRQVZHLVH�GHU�.RPSRQHQWH�GDUJHVWHOOW�

:LHGHUKROH�I�U�DOOH�%HWULHEVPLWWHO�OW��GLH�DXI�HLQHP�3DUDOOHOSIDG�]XP�)$&76�*HUlW�OLHJHQ

:LHGHUKROH�I�U�DOOH�3IDGH�S��GLH�GDV�%HWULHEVPLWWHO�OW�HQWKDOWHQ

:LHGHUKROH�I�U�DOOH��EULJHQ�%HWULHEVPLWWHO��O�DXI�GHP�3IDG�S

)DOOV�%HWULHEVPLWWHO��O�DXI�PLQGHVWHQV�HLQHP�DQGHUHQ

���������3IDG�DX�HU�S�OLHJW��GHU�OW�QLFKW�HQWKlOW

'DQQ�NDQQ�hEHUODVWXQJ�YRQ��O�EHLP�$XVIDOO�YRQ�OW

����������DXVJHUHJHOW�ZHUGHQ

(QGI

(QGZ

(QGZ

(QGZ

%LOG����� $OJRULWKPXV� ]XP� 7HVW� DXI� $XVUHJHOEDUNHLW� HLQHU� hEHUODVWXQJ� EH]�JOLFK� GHU

1HW]WRSRORJLH
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'LH� ZHVHQWOLFKHQ� (OHPHQWH� GHV� $EODXIGLDJUDPPV� ZXUGHQ� EHUHLWV� HLQJHKHQG� HUOlXWHUW�� $E�

VFKOLH�HQG�VROOHQ�]ZHL�QRFK�QLFKW�HUZlKQWH�3XQNWH�GHV�'LDJUDPPV�EHKDQGHOW�ZHUGHQ�

�� ,Q�YHUVFKLHGHQHQ�6LWXDWLRQHQ�LVW�GLH�:HLWHUJDEH�GHV�+DQGOXQJVDXIWUDJHV�]XP�$EEDX�HLQHU

hEHUODVWXQJ�PLWWHOV�3�6ROOZHUWDQSDVVXQJ�DQ�HLQ�DQGHUHV�)$&76�*HUlW�YRUJHVHKHQ��'LHV

LVW� GDQQ� P|JOLFK�� ZHQQ� GDV� �EHUODVWHWH� %HWULHEVPLWWHO� LP� (LQIOXVVEHUHLFK� PHKUHUHU

)$&76�*HUlWH�OLHJW�� ,Q�GLHVHP�)DOO�ZLUG�GLH�hEHUZDFKXQJ�GHV�%HWULHEVPLWWHOV�]XQlFKVW

GHP�)$&76�*HUlW�]XJHVSURFKHQ��GDV�GHQ�JU|�WHQ�(LQIOXVV�DXI�GDV�%HWULHEVPLWWHO�KDW��)�U

MHGHV�]X��EHUZDFKHQGH�%HWULHEVPLWWHO�ZLUG�LQ�GHU�DXWRQRPHQ�.RPSRQHQWH�GLH�,QIRUPDWL�

RQ�DEJHOHJW��ZHOFKHV�)$&76�*HUlW�GHQ�QlFKVW�NOHLQHUHQ�(LQIOXVV�DXI�GDV�%HWULHEVPLWWHO

KDW��:HQQ�HV�DXV�GHQ� LP�$EODXIGLDJUDPP�JHQDQQWHQ�*U�QGHQ�QLFKW�P|JOLFK� LVW��GLH�h�

EHUODVW�GXUFK�GDV�)$&76�*HUlW�DE]XEDXHQ��NDQQ�VRPLW�GLHVH�+DQGOXQJVDQZHLVXQJ�DQ�GDV

QlFKVWH� )$&76�*HUlW� GHOHJLHUW� ZHUGHQ�� RKQH� GDVV� GHU� (LQJULII� HLQHU� K|KHUHQ� ,QVWDQ]

QRWZHQGLJ�LVW��'DV�DXWRQRPH�6\VWHP�RUJDQLVLHUW�VLFK�GDGXUFK�VHOEVW�� LQGHP�DXWRPDWLVFK

+DQGOXQJVDXIWUlJH�YRQ�GH]HQWUDOHU�]X�GH]HQWUDOHU�6WHOOH�ZHLWHUJHOHLWHW�ZHUGHQ��.DQQ�HLQ

+DQGOXQJVDXIWUDJ�GXUFK�GLH�DQJHVSURFKHQH�DXWRQRPH�.RPSRQHQWH�QLFKW�DXVJHI�KUW�ZHU�

GHQ��]��%��ZHLO�GLH�5HJHOXQJ�GHV�)$&76�*HUlWHV�PLW�GHP�$XVUHJHOQ�HLQHU�DQGHUHQ�hEHU�

ODVWXQJ�EHVFKlIWLJW� LVW��XQG�VWHKW�NHLQ�ZHLWHUHV�)$&76�*HUlW� ]XU�9HUI�JXQJ�� DQ�GDV�GLH

$XIJDEH�GHOHJLHUW�ZHUGHQ�NDQQ��VR�I�KUW�GLHV�LP�$EODXIGLDJUDPP�]X�HLQHP�6WRSS�GHV�$O�

JRULWKPXV��'DV�EHGHXWHW�QLFKW��GDVV�GLH�/HLVWXQJVIlKLJNHLW�GHV�DXWRQRPHQ�6\VWHPV�DQ�LKUH

*UHQ]HQ� JHVWR�HQ� LVW�� VRQGHUQ� GDVV� GLH� DXIJHWUHWHQH� hEHUODVWVLWXDWLRQ� LP� 5DKPHQ� GHU

WHFKQLVFKHQ�0|JOLFKNHLWHQ� GHU� )$&76�*HUlWH� QLFKW� DEJHEDXW� ZHUGHQ� NDQQ�� 'DV� (UUHL�

FKHQ�GLHVHV�=XVWDQGHV�HUIRUGHUW�HLQH�:DUQPHOGXQJ�DQ�GDV�%HWULHEVSHUVRQDO�XQG�QDFKIRO�

JHQGH�NRUUHNWLYH�(LQJULIIH��ZLH�6FKDOWKDQGOXQJHQ��9HUlQGHUXQJHQ� GHV�(LQVSHLVHPXVWHUV

RGHU� /DVWDEZXUI�� 'LHV� NDQQ� DXFK�PLW� 8QWHUVW�W]XQJ� YRQ� 2SWLPLHUXQJVUHFKQXQJHQ� >��@

JHVFKHKHQ��E]Z��DOV�HLQ�6LJQDO�]XP�YRU]HLWLJHQ�6WDUW�HLQHU�2SWLPLHUXQJVUHFKQXQJ�JHPl�

%LOG�����YHUVWDQGHQ�ZHUGHQ�

�� 6LQG� PHKUHUH� /HLWXQJHQ� �EHUODVWHW� XQG� �EHUVFKQHLGHQ� VLFK� GLH� (LQIOXVVEHUHLFKH� GHU

)$&76�*HUlWH�� GLH� ]XP� $EEDX� GHU� hEHUODVWXQJHQ� YHUZHQGHW� ZHUGHQ� VROOHQ�� VR� ZLUG

GXUFK�GLH�DXWRQRPHQ�.RPSRQHQWHQ�GHU�)$&76�*HUlWH�JHNOlUW��RE�GLH�YRUJHVHKHQHQ�5H�

JHOPD�QDKPHQ� HQWJHJHQJHVHW]WH� :LUNXQJVULFKWXQJHQ� KDEHQ�� 'D]X� VWHOOW� GLH� DXWRQRPH

.RPSRQHQWH� ]XU� +DQGOXQJVEHVWLPPXQJ� EHL� hEHUODVW� IHVW�� RE� GLH� JHSODQWH� 3�

6ROOZHUWYHUlQGHUXQJ� HLQ� DQGHUHV� �EHUODVWHWHV� %HWULHEVPLWWHO�� GDV� GXUFK� HLQ� ZHLWHUHV

)$&76�*HUlW�HQWODVWHW�ZHUGHQ�VROO��VWlUNHU�EHODVWHQ�Z�UGH��,VW�GLHV�GHU�)DOO��VR�ZLUG�DXFK

KLHU�GHU�$OJRULWKPXV�JHVWRSSW��%HLGH�$XVUHJHOYRUJlQJH�N|QQHQ�GDQQ�QLFKW�GXUFKJHI�KUW

ZHUGHQ�

%HLGH�3UR]HGXUHQ�VLQG�DXI�GHQ�GH]HQWUDOHQ�XQG�VFKQHOOHQ�,QIRUPDWLRQVDXVWDXVFK�PLW�DXWRQR�

PHQ�.RPSRQHQWHQ�DQGHUHU�)$&76�*HUlWH�DQJHZLHVHQ�XQG�YHUZHQGHQ�GLH�LQ�%LOG�����HLQJH�

]HLFKQHWHQ�,QIRUPDWLRQVNDQlOH�
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9RUDXVVHW]XQJ�I�U�GLH�NRUUHNWH�$UEHLWVZHLVH�GHV�KLHU�HUOlXWHUWHQ�9HUIDKUHQV�]XP�$EEDX�YRQ

hEHUODVWXQJHQ�DXI�GHU�)HOG��XQG�6WDWLRQVOHLWHEHQH�LVW��GDVV�LQ�DOOHQ�)$&76�*HUlWHQ�JHQ�JHQG

6WHOOJU|�HQUHVHUYH� YRUKDQGHQ� LVW�� VR� GDVV� GLH� YRQ� GHU� ,QWHJUDO�5HJHOXQJ� YRUJHJHEHQHQ� 3�

6ROOZHUWH� HLQJHVWHOOW� ZHUGHQ� N|QQHQ�� (UUHLFKW� MHGRFK� GLH� 6WHOOJU|�H� HLQHV� )$&76�*HUlWHV

ZlKUHQG�HLQHV�$XVUHJHOYRUJDQJHV� LKUH�%HVFKUlQNXQJ�� VR�NDQQ�DXFK�KLHU�GLH�:HLWHUJDEH� DQ

HLQ� DQGHUHV� )$&76�*HUlW� ]XU� XQWHUVW�W]HQGHQ� $XVUHJHOXQJ� HUIROJHQ�� 'LHV� LVW� MHGRFK� DXV

*U�QGHQ�GHU�hEHUVLFKWOLFKNHLW�LP�$EODXIGLDJUDPP�QLFKW�EHU�FNVLFKWLJW�
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67$57

hEHUODVW�LP�
HLQJHVFKZXQJHQHQ�

=XVWDQG�"

(PSIDQJ�HLQHU�
+DQGOXQJVDQZHLVXQJ�
YRQ�DQGHUHP�83)&�"

5HJHOXQJ�
DNWLY�"

5HJHOXQJ�
DNWLY�"

QHLQ

MD
QHLQ

QHLQ

$XVZDKO�GHV�%HWULHEVPLWWHOV
PLW�GHU�JU|�WHQ�hEHUODVWXQJ

hEHUODVWXQJ
DXVUHJHOEDU�EH]�JOLFK�

1HW]WRSRORJLH�"

6723

:HLWHUJDEH
DQ�QlFKVWHQ�83)&

P|JOLFK�"

6723

:HLWHUJDEH�DQ�
QlFKVWHQ�83)&

:HLWHUJDEH
DQ�QlFKVWHQ�83)&

P|JOLFK�"

:HLWHUH
hEHUODVWXQJ�YRU�

KDQGHQ�"

:HLWHUJDEH�DQ�
QlFKVWHQ�83)&

$XVZDKO�GHU�QlFKVW
NOHLQHUHQ�hEHUODVWXQJ

+DEHQ�DQGHUH
83)&�LP�(LQIOXVVEHUHLFK�
hEHUODVWXQJHQ�GHWHNWLHUW�"

5HJHOPD�QDKPHQ
HQWJHJHQJHVHW]W�"

6723

+DQGOXQJVSURJQRVH�
$XVUHJHOXQJ�P|JOLFK�"

6WDUWVLJQDO�DQ�
=XVWDQGVDXWRPDWHQ�JHEHQ

:LUNXQJVULFKWXQJ�
GHU�,QWHJUDO�5HJHOXQJ

EHUHFKQHQ

QHLQ

QHLQ

QHLQ

MD

MD

QHLQ

MD

MD

MD

QHLQ

MD

QHLQ
QHLQ

MD

QHLQ

MD

MD

MD

%LOG����� )XQNWLRQVZHLVH� GHU� DXWRQRPHQ� .RPSRQHQWH� ]XU� +DQGOXQJVEHVWLPPXQJ� EHL

hEHUODVW
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������ $XWRQRPH�.RPSRQHQWHQ�DXI�GHU�1HW]OHLWHEHQH

'DV� LP�YRUKHUJHKHQGHQ�$EVFKQLWW�EHVFKULHEHQH�9HUIDKUHQ� VHW]W� DXI�GHU�6WDWLRQV��XQG�)HOG�

OHLWHEHQH�JHQDXH�.HQQWQLV��EHU�GLH�7RSRORJLH�GHV�1HW]HV�� LQ�GDV�GLH�)$&76�*HUlWH� HLQJH�

EHWWHW�VLQG��YRUDXV��'LH�7RSRORJLHLQIRUPDWLRQHQ�ZHUGHQ�HLQHUVHLWV�EHQ|WLJW��XP�GLH�$XVZDKO

GHU�KLQVLFKWOLFK�HLQHU�hEHUODVWXQJ�]X��EHUZDFKHQGHQ�%HWULHEVPLWWHO�]X� WUHIIHQ��G�� K�� I�U�GLH

(QWVFKHLGXQJ�� YRQ� ZHOFKHQ� %HWULHEVPLWWHOQ� ,QIRUPDWLRQHQ� �EHU� GHQ� :LUNOHLVWXQJVIOXVV

]XU�FNJHI�KUW�ZHUGHQ�P�VVHQ��$QGHUHUVHLWV� EHQ|WLJW� GLH� DXWRQRPH�.RPSRQHQWH� ]XU�+DQG�

OXQJVEHVWLPPXQJ�EHL�hEHUODVW�GLHVH�,QIRUPDWLRQHQ�I�U�GHQ�$OJRULWKPXV�]XP�7HVW�DXI�$XVUH�

JHOEDUNHLW� HLQHU� hEHUODVWXQJ� EH]�JOLFK� GHU� 1HW]WRSRORJLH�� $XI� GHU� 1HW]OHLWHEHQH� PXVV� DXV

GLHVHQ� *U�QGHQ� HLQH� 1HW]WRSRORJLHDQDO\VH� GXUFKJHI�KUW� ZHUGHQ�� 'DU�EHU� KLQDXV� LVW� GLH

%HUHFKQXQJ�GHU�*6')�DXI�GHU�1HW]OHLWHEHQH�YRUJHVHKHQ��(LQH�GH]HQWUDOH�$QRUGQXQJ�GLHVHU

)XQNWLRQHQ� LQQHUKDOE�GHV�DXWRQRPHQ�6\VWHPV� LVW�QLFKW� VLQQYROO��GD� I�U�EHLGH�%HUHFKQXQJHQ

GDV�6\VWHP�JOREDO�EHWUDFKWHW�ZHUGHQ�PXVV��'LH�%HUHFKQXQJHQ�VLQG�QLFKW�]HLWNULWLVFK��GD�VLH

SUlYHQWLY�HUIROJHQ��,KUH�(UJHEQLVVH�N|QQHQ�VRGDQQ�DQ�GLH�DXWRQRPHQ�.RPSRQHQWHQ�GHU�)HOG�

XQG�6WDWLRQVOHLWHEHQHQ��EHUWUDJHQ�XQG�GRUW�QDFK�GHP�(LQWULWW�HLQHV�NULWLVFKHQ�(UHLJQLVVHV� LQ

)RUP�HLQHU�hEHUODVWXQJ�XQPLWWHOEDU�JHQXW]W�ZHUGHQ�

�������� 7RSRORJLHDQDO\VH

$XIJDEH�GHU�1HW]WRSRORJLHDQDO\VH�LVW�HV�LP�:HVHQWOLFKHQ��5HJHOXQJVSIDGH�]X�HUNHQQHQ�XQG

GLHVHQ�5HJHOXQJVSIDGHQ�3DUDOOHOSIDGH� ]X]XRUGQHQ��6LH�PXVV� QDFK� MHGHU� 7RSRORJLHlQGHUXQJ

HUQHXW�DXVJHI�KUW�ZHUGHQ� �YJO��$EVFKQLWW�������*UXQGODJH�GHU�7RSRORJLHDQDO\VH� LVW�GLH�*UD�

IHQWKHRULH�� 'LH� 'DUVWHOOXQJ� GHV� 1HW]ZHUNHV� DOV� *UDIHQ� JHVFKLHKW� LQ� )RUP� HLQHU� $GMD]HQ]�

PDWUL[��GHUHQ�=HLOHQ��XQG�6SDOWHQLQGL]HV�GLH�.QRWHQ�GHV�*UDIHQ�UHSUlVHQWLHUHQ��,KUH�(OHPHQWH

N|QQHQ�QXU�GHU�0HQJH�^����`�HQWVWDPPHQ��'DV�(OHPHQW��L�� M��HLQHU�$GMD]HQ]PDWUL[�KDW�GHQ

:HUW� ���ZHQQ� ]ZLVFKHQ� GHQ�.QRWHQ� L� XQG� M� HLQH�9HUELQGXQJ� LP�*UDIHQ�� G�� K�� HLQH�.DQWH�

H[LVWLHUW��'DEHL�VSLHOW�GLH�$UW�GHV�%HWULHEVPLWWHOV�XQG�GHUHQ�3DUDPHWHU��ZLH�]��%��GDV�(UVDW]�

VFKDOWELOG� RGHU� GLH� /lQJH� HLQHU� /HLWXQJ�� ]XQlFKVW� NHLQH� 5ROOH�� VRQGHUQ� QXU� GLH� )UDJH�� RE

]ZLVFKHQ� GHP� .QRWHQ� L� XQG� GHP� .QRWHQ� M� HLQH� 9HUELQGXQJ� EHVWHKW�� %HL� XPIDQJUHLFKHQ

6\VWHPHQ�N|QQHQ�DXFK�6SHLFKHUSODW]�VSDUHQGH�$GMD]HQ]OLVWHQ�YHUZHQGHW�ZHUGHQ�

'HU� JHVDPWH�$OJRULWKPXV� ]XU�1HW]WRSRORJLHDQDO\VH� JOLHGHUW� VLFK� LQ� HLQH�'DWHQDXIEHUHLWXQJ

XQG�HLQHQ�6XFKDOJRULWKPXV��VLHKH�%LOG������

'LH�(OLPLQDWLRQ�YRQ�5HJHOXQJVSIDGHQ�XQG�6WLFKOHLWXQJHQ�DXV�GHU�$GMD]HQ]PDWUL[�LVW�QRWZHQ�

GLJ��XP�GLH�$Q]DKO�GHU�P|JOLFKHQ�.DQWHQ��GLH�EHL�GHU�6XFKH�QDFK�3DUDOOHOSIDGHQ�LQ�%HWUDFKW

JH]RJHQ�ZHUGHQ��]X�PLQLPLHUHQ��6WLFKOHLWXQJHQ�VLQG�.DQWHQ��GLH�DQ�HLQHP�.QRWHQ�HQGHQ��PLW

GHP�NHLQH�ZHLWHUHQ�.DQWHQ�YHUEXQGHQ�VLQG��6LH�N|QQHQ�QLFKW�%HVWDQGWHLO�HLQHV�3DUDOOHOSIDGHV

VHLQ�
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'HU� LP� $QVFKOXVV� DQ� GLH� 'DWHQDXIEHUHLWXQJ� IROJHQGH� 6XFKDOJRULWKPXV� ZXUGH� LP� 5DKPHQ

GLHVHU�$UEHLW�HQWZLFNHOW�XQG�EDVLHUW�DXI�GHP�3ULQ]LS�GHV�%DFNWUDFNLQJ��=X�HLQHP�5HJHOXQJV�

SIDG� JHPl�� GHU� 'HILQLWLRQ� LQ� .DSLWHO� �� ZHUGHQ� DOOH� P|JOLFKHQ� 3DUDOOHOSIDGH� JHVXFKW�� 'DV

JHVFKLHKW�� LQGHP�GHU�QDFK�GHU�'DWHQDXIEHUHLWXQJ�YRUOLHJHQGH�*UDI� I�U� MHGHQ�5HJHOXQJVSIDG

DXI�9HUELQGXQJHQ�]ZLVFKHQ�$QIDQJV��XQG�(QGNQRWHQ�GXUFKVXFKW�ZLUG��'HU�6XFKDOJRULWKPXV

DUEHLWHW�UHNXUVLY�XQG�I�KUW�HLQ�HUVFK|SIHQGHV�'XUFKVXFKHQ�DXV�>��@��(U�JHQHULHUW�GD]X�LPSOL]LW

I�U�MHGHQ�5HJHOXQJVSIDG�HLQHQ�%DXP��GHVVHQ�:XU]HO�GHU�$QIDQJVNQRWHQ�GHV�5HJHOXQJVSIDGHV

LVW�XQG�GHVVHQ�%OlWWHU�GXUFK�GHQ�(QGNQRWHQ�GHV�5HJHOXQJVSIDGHV�JHJHEHQ�VLQG��'LH�3IDGH�GHV

%DXPHV��HLQVFKOLH�OLFK�GHU�:XU]HO�XQG�GHU�%OlWWHU��EHVFKUHLEHQ�DOOH�P|JOLFKHQ�3DUDOOHOSIDGH

GHV� 5HJHOXQJVSIDGHV�� 6LH� ZHUGHQ� VXN]HVVLYH� DEJHVSHLFKHUW�� ZlKUHQG� GHU� %DXP� JHQHULHUW

ZLUG�� 'DPLW� QXU� 3IDGH� LQ� GHQ� %DXP� DXIJHQRPPHQ� ZHUGHQ�� GLH� DP� (QGNQRWHQ� GHV� 5HJH�

OXQJVSIDGHV�HQGHQ��ZLUG�YRQ�MHGHP�DNWXHOOHQ�.QRWHQ�DXVJHKHQG�HLQ�7LHIHQGXUFKODXI��EHU�DOOH

QRFK� QLFKW� EHVXFKWHQ� .QRWHQ� GHV� *UDIHQ� GXUFKJHI�KUW� >��@�� 'DPLW� ZLUG� JHWHVWHW�� RE� GHU

(QGNQRWHQ�YRP�DNWXHOOHQ�.QRWHQ�DXV��EHU�QRFK�QLFKW�EHVXFKWH�.QRWHQ�HUUHLFKEDU�LVW��XQG�HV

ZLUG�GDGXUFK�HQWVFKLHGHQ��RE�VLFK�GLH�ZHLWHUH�6XFKH�ORKQW��$XI�GLHVH�:HLVH�ZLUG�]XVlW]OLFK

GDV� 'XUFKODXIHQ� YRQ� JHVFKORVVHQHQ� =\NOHQ� YHUPLHGHQ�� 'DV� IROJHQGH� %HLVSLHO� VROO� GLHVH

6WUDWHJLH�YHUGHXWOLFKHQ��,Q�GHP�HLQIDFKHQ�1HW]ZHUN�DXI�GHU�OLQNHQ�6HLWH�LQ�%LOG�����VROOHQ�DOOH

3IDGH�YRQ�.QRWHQ���QDFK�.QRWHQ����JHIXQGHQ�ZHUGHQ��'HU�$OJRULWKPXV�ILQGHW�VLHEHQ�XQWHU�

VFKLHGOLFKH� 3IDGH�� LQGHP� HU� LPSOL]LW� GHQ� %DXP� DXI� GHU� UHFKWHQ� 6HLWH� JHQHULHUW�� 'HU� 3IDG

��������VWHOOW�GDEHL�HLQHQ�JHVFKORVVHQHQ�=\NOXV�GDU�XQG�LVW�GDKHU�NHLQ�%HVWDQGWHLO�GHU�3DUDO�

OHOSIDGH�

'DWHQDXIEHUHLWXQJ

6WHOOH�1HW]ZHUN�DOV�$GMD]HQ]PDWUL[�GDU

6XFKDOJRULWKPXV

)LQGH�]X�MHGHP�5HJHOXQJVSIDG�DOOH
3DUDOOHOSIDGH

5HJHOXQJVSIDGH�EHVWLPPHQ�

*HKH�YRQ�GHQ�$QVFKOXVVNQRWHQ�HLQHV�)$&76�
*HUlWHV�MHZHLOV�ELV�]XU�QlFKVWHQ�9HU]ZHLJXQJ

(OLPLQLHUH�5HJHOXQJVSIDGH

(OLPLQLHUH�6WLFKOHLWXQJHQ

%LOG����� $OJRULWKPXV�]XU�1HW]WRSRORJLHDQDO\VH
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%HL� HLQHP� YROOVWlQGLJHQ�*UDIHQ�PLW�Q�.QRWHQ� HQWVSULFKW� GLH�$Q]DKO� DOOHU�P|JOLFKHQ� 3IDGH

]ZLVFKHQ�]ZHL�EHOLHELJHQ�.QRWHQ�XQJHIlKU�Q���'LH�5HFKHQ]HLW��GLH�]XP�$XIILQGHQ�DOOHU�3IDGH

EHQ|WLJW�ZLUG�� OLHJW�GDPLW�HEHQIDOOV� LQ�GLHVHU�*U|�HQRUGQXQJ��2�Q�����'DV�PLW�GLHVHP�$OJR�

ULWKPXV�O|VEDUH�3UREOHP�JHK|UW�QLFKW�]XU�.RPSOH[LWlWVNODVVH�3��]X�GHU�DOOH�3UREOHPH�JHK|UHQ�

GHUHQ�ZRUVW�FDVH�5HFKHQ]HLW�SRO\QRPLDO�EHVFKUlQNW�LVW��'LHVH�.ODVVH�ZLUG�PLW�GHU�.ODVVH�GHU

HIIL]LHQW�O|VEDUHQ�3UREOHPH�LGHQWLIL]LHUW�>��@��'DKHU�NDQQ�NHLQ�HIIL]LHQWHU�$OJRULWKPXV�JHIXQ�

GHQ�ZHUGHQ�

%HL�JUR�HQ�9HUEXQGV\VWHPHQ��ZLH�]��%��GHP�8&7(�1HW]�PLW�HLQLJHQ�WDXVHQG�.QRWHQ��ZlUH

GDV�$XIILQGHQ� DOOHU�P|JOLFKHQ� 3IDGH� ]ZLVFKHQ� ]ZHL� 1HW]NQRWHQ� LQ� DN]HSWDEOHU� 5HFKHQ]HLW

GHPQDFK�QLFKW�P|JOLFK���'HU�(LQIOXVV�YRQ�)$&76�*HUlWHQ�DXI�HQWIHUQW�OLHJHQGH�3DUDOOHOSID�

GH�LVW�MHGRFK�RKQHKLQ�VHKU�JHULQJ��VR�GDVV�HV�QLFKW�QRWZHQGLJ�LVW��DOOH�3IDGH�]X�HUPLWWHOQ��'DV

3UREOHP� PXVV� DOVR� ]XYRU� JHHLJQHW� UHGX]LHUW� ZHUGHQ�� ,P� IROJHQGHQ� $EVFKQLWW� ZLUG� X�� D�

HUOlXWHUW��ZLH�GLH�*U|�H�GHV�1HW]HV� ]XU�6XFKH� VLQQYROO� HLQJHVFKUlQNW�ZHUGHQ�NDQQ�� VR�GDVV

VLFK�GHU�6XFKUDXP�I�U�GHQ�$OJRULWKPXV�HUKHEOLFK�YHUULQJHUW�

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

��=XP�$XIILQGHQ�YRQ����5HJHOXQJVSIDGHQ�PLW�LQVJHVDPW������3DUDOOHOSIDGHQ�LQ�HLQHP�1HW]ZHUN�PLW����.QRWHQ

EHQ|WLJW� GLH� 0$7/$%·�5RXWLQH� GHU� 7RSRORJLHDQDO\VH� DXI� HLQHP� 3&� PLW� ,QWHO� 3HQWLXP� ,,,�3UR]HVVRU�� ���

0+]�����6HNXQGHQ��'XUFK�hEHUVHW]XQJ�GHU�5RXWLQH�LQ�PDVFKLQHQOHVEDUHQ�&RGH�NDQQ�GLH�5HFKHQ]HLW�XP�HLQ

9LHOIDFKHV�UHGX]LHUW�ZHUGHQ�
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1HW]ZHUN�DOV�*UDI
�5HJHOXQJVSIDG������ZXUGH

]XYRU�HOLPLQLHUW� %DXP�DOOHU�3IDGH�YRQ�.Q���QDFK�.Q����

�

6XFK�

DOJRULWKPXV

�

�

%LOG����� %HLVSLHO�]XP�$XIILQGHQ�DOOHU�P|JOLFKHQ�3IDGH�]ZLVFKHQ�]ZHL�.QRWHQ



6\QWKHVH�GHV�DXWRQRPHQ�5HJHOXQJVV\VWHPV�I�U�)$&76 ��

�������� (LQIOXVV�GHU�)$&76�*HUlWH

'HU� (LQIOXVV� HLQHU� 3�6ROOZHUWlQGHUXQJ� GHV� 83)&NO� DXI� GHQ� :LUNOHLVWXQJVIOXVV� EHOLHELJHU

%HWULHEVPLWWHO�L� LP�1HW]�ZXUGH�EHUHLWV�LQ�*O��������GHILQLHUW��'DPLW�NDQQ�I�U�MHGHV�OHLVWXQJV�

IOXVVUHJHOQGH�)$&76�*HUlW�HLQ�(LQIOXVVEHUHLFK�HUPLWWHOW�ZHUGHQ��]X�GHP�DOOH�%HWULHEVPLWWHO

JHK|UHQ�� DXI� GHUHQ�:LUNOHLVWXQJVIOXVV� VLFK�3�6ROOZHUWlQGHUXQJHQ� GHV� )$&76�*HUlWHV� DXV�

ZLUNHQ�� 'HU� (LQIOXVVEHUHLFK� ZLUG� GDGXUFK� EHJUHQ]W�� GDVV� DOOH� %HWULHEVPLWWHO�� DXI� GLH� GDV

)$&76�*HUlW� PLQGHVWHQV� HLQHQ� (LQIOXVV� EHVWLPPWHU� *U|�H� KDW�� LQQHUKDOE� GHV� %HUHLFKHV

OLHJHQ��$OOH�DQGHUHQ�%HWULHEVPLWWHO�JHK|UHQ�QLFKW�GD]X��$XV�GHU�%HUHFKQXQJ�GHU�(LQIO�VVH�LQ

YHUPDVFKWHQ�1HW]HQ�HUJLEW�VLFK��GDVV�HLQ�)$&76�*HUlW�GLH�:LUNOHLVWXQJVIO�VVH��EHU�HQWIHUQWH

%HWULHEVPLWWHO�QXU�VHKU�VFKZDFK�YHUlQGHUQ�NDQQ�

$XI�GHU�1HW]OHLWHEHQH�ZHUGHQ�I�U�GDV�JHJHEHQH�1HW]�YRUDE�GLH�*6')�EHUHFKQHW�VRZLH�XQWHU

.HQQWQLV�GHU�(LQEDXRUWH�GHU�)$&76�*HUlWH�GHUHQ�(LQIO�VVH�QDFK�*O���������)�U�GLH�%HJUHQ�

]XQJ�GHV�(LQIOXVVEHUHLFKHV�ZHUGHQ�I�U�DOOH�)$&76�*HUlWH�VLQQYROOH�:HUW�HL�NO�PLQ�YRUJHJHEHQ�

'DPLW� OLHJHQ� GLH� =XRUGQXQJHQ� DOOHU� %HWULHEVPLWWHO� ]X� GHQ� (LQIOXVVEHUHLFKHQ� GHU� )$&76�

*HUlWH�IHVW��'DV�1HW]�NDQQ�I�U�GLH�7RSRORJLHDQDO\VH�VWDUN�UHGX]LHUW�ZHUGHQ��LQGHP�%HWULHEV�

PLWWHO��GLH�LQ�MHGHP�)DOO�DX�HUKDOE�GHU�(LQIOXVVEHUHLFKH�GHU�)$&76�*HUlWH�OLHJHQ��ZHJJHODV�

VHQ�ZHUGHQ��'LH�%HVWLPPXQJ�GHU�(LQIOXVVEHUHLFKH�GHU�)$&76�*HUlWH� LVW��EOLFKHUZHLVH�QXU

HLQPDO�EHL�GHU�,QVWDOODWLRQ�QRWZHQGLJ�

1DFK�$XVI�KUXQJ�GHU�7RSRORJLHDQDO\VH�GXUFK�GDV�DXWRQRPH�6\VWHP�EHUHFKQHW�GLHVHV�I�U�GLH

DNWXHOOH� 7RSRORJLH� GLH� (LQIO�VVH� GHU� )$&76�*HUlWH� DXI� %HWULHEVPLWWHO� GHU� 3DUDOOHOSIDGH�

/LHJW�HLQ�%HWULHEVPLWWHO� DXI�3DUDOOHOSIDGHQ�]X�PHKUHUHQ�)$&76�*HUlWHQ�� VR�ZLUG� HV�SULPlU

YRQ�GHP�)$&76�*HUlW��GDV�GHQ�JU|�WHQ�(LQIOXVV�DXI�GDV�%HWULHEVPLWWHO�KDW��KLQVLFKWOLFK�HLQHU

HYHQWXHOOHQ�hEHUODVWXQJ��EHUZDFKW��,VW�GLHVHV�)$&76�*HUlW�QDFK�GHP�$XIWUHWHQ�HLQHU�hEHU�

ODVWXQJ� EHLVSLHOVZHLVH� DXIJUXQG� HLQHU� QHJDWLYHQ�+DQGOXQJVSURJQRVH� QLFKW� LQ� GHU� /DJH�� GLH

hEHUODVWXQJ� DXV]XUHJHOQ�� VR� JLEW� HV� GHQ�+DQGOXQJVDXIWUDJ�� VLH� DE]XEDXHQ�� DQ� GDV� )$&76�

*HUlW�PLW� GHP�QlFKVW� JHULQJHUHQ�(LQIOXVV�ZHLWHU��$XI�GLHVH�:HLVH�ZLUG� I�U� MHGHV�%HWULHEV�

PLWWHO�� GDV� LP� (LQIOXVVEHUHLFK�PHKUHUHU� )$&76�*HUlWH� OLHJW�� HLQH� 5DQJIROJH� YRQ� )$&76�

*HUlWHQ� I�U� GHQ� $EEDX� HLQHU� hEHUODVW� IHVWJHOHJW�� 'LH� DXWRQRPHQ� .RPSRQHQWHQ� ]XU� +DQG�

OXQJVEHVWLPPXQJ� MHGHV� )$&76�*HUlWHV� HUKDOWHQ� I�U� MHGHV� ]X� �EHUZDFKHQGH� %HWULHEVPLWWHO

VRZRKO� GHQ�:HUW� GHV� HUUHFKQHWHQ�(LQIOXVVHV� DOV� DXFK� GLH� ,QIRUPDWLRQ�� RE� E]Z�� DQ�ZHOFKHV

)$&76�*HUlW�GLH�$XIJDEH�EHL�%HGDUI�ZHLWHUJHJHEHQ�ZLUG�

%HL� $XVIlOOHQ� RGHU� $EVFKDOWXQJHQ� YRQ� )$&76�*HUlWHQ� N|QQHQ� GHUHQ� 5HJHOXQJVSIDGH� ]X

3DUDOOHOSIDGHQ� DQGHUHU� )$&76�*HUlWH�ZHUGHQ� XQG� VLQG� GDQQ�KLQVLFKWOLFK�hEHUODVWXQJHQ� ]X

�EHUZDFKHQ�� =XU� $EGHFNXQJ� GLHVHU� )lOOH� ZHUGHQ� DXI� GHU� 1HW]OHLWHEHQH� DXFK� GLH� (LQIO�VVH

YRQ� )$&76�*HUlWHQ� DXI� GLH� %HWULHEVPLWWHO� DQGHUHU� 5HJHOXQJVSIDGH� HUUHFKQHW�� XP� VLH� EHL

%HGDUI�DEUXIHQ�]X�N|QQHQ�



�� 6\QWKHVH�GHV�DXWRQRPHQ�5HJHOXQJVV\VWHPV�I�U�)$&76

���� $XVIDOO�YRQ�%HWULHEVPLWWHOQ

*HJHQVWDQG�GLHVHV�$EVFKQLWWHV� LVW�GLH� UHJHOXQJVWHFKQLVFKH�8PVHW]XQJ�GHU� DEVWUDNWHQ�+DQG�

OXQJVDQZHLVXQJ� HQWVSUHFKHQG� GHU� JHQHULVFKHQ� 5HJHO� 1U�� �� LQ� 7DEHOOH� ���� LQQHUKDOE� GHV

DXWRQRPHQ�6\VWHPV��'DEHL�LVW�HV�ZLFKWLJ��GDVV�GLH�PLW�GHP�:HJIDOO�GHU�3DUDOOHOSIDGH�YHUEXQ�

GHQH� UDVFKH� 6WHOOJU|�HQDQKHEXQJ� YHUKLQGHUW� ZLUG�� LQGHP� XQPLWWHOEDU� QDFK� (UNHQQHQ� GHV

%HWULHEVPLWWHODXVIDOOV� GLH� /HLVWXQJVIOXVVUHJOHU� DX�HU�%HWULHE� JHVHW]W�ZHUGHQ��'LHVH� VFKQHOOH

$EVFKDOWXQJ� GHU� /HLVWXQJVIOXVVUHJOHU� NDQQ� DP� HLQIDFKVWHQ� GXUFK� HLQHQ� DGDSWLYHQ� (LQJULII

HUIROJHQ�� GHU� DXIJHVFKDOWHW� ZLUG�� ELV� GLH� DEJHVFKDOWHWH� RGHU� DXVJHIDOOHQH� /HLWXQJ� ZLHGHU

]XJHVFKDOWHW�ZLUG�

������ $XWRQRPH�.RPSRQHQWHQ�DXI�GHU�)HOG��XQG�6WDWLRQVOHLWHEHQH

%LOG�����]HLJW�VFKHPDWLVFK�GLH�$QRUGQXQJ�DXWRQRPHU�.RPSRQHQWHQ�DXI�GHU�)HOG��XQG�6WDWL�

RQVOHLWHEHQH� ]XU� /|VXQJ� GHU� JHQDQQWHQ� $XIJDEH�� 'HU� 9ROOVWlQGLJNHLW� KDOEHU� LVW� GLH� ]XYRU

EHKDQGHOWH��EHUODJHUWH�,QWHJUDO�5HJHOXQJ�HEHQIDOOV�HLQJH]HLFKQHW�

3LM��VROO

4LM��VROO

8L��VROO
83)&�$UEHLWVSXQNWUHJOHU

,P^8O
�`

5H^8O
�`

,T�

5�FNI�KUJU|�HQ��3LM����4LM���8L

%OLQGOHLVWXQJV�
IOXVVUHJOHU

:LUNOHLVWXQJV�
IOXVVUHJOHU

6SDQQXQJV�
UHJOHU

hEHUODJHUWH
,�5HJHOXQJ

5�FNI�KU�
JU|�HQ��
6ROOZHUWH

6WHXHULQIRUPDWLRQHQ�GHV�
=XVWDQGVDXWRPDWHQ�HWF�

)X]]\�5HJHOQ

3PRY���6QRUP

)X]]\�0RGXO��

$�

$XWRQRPH�.RPSRQHQWH�
]XU�)X]]\�5HJHOJHQHULHUXQJ

7RSRORJLH�
LQIRUPDWLRQHQ

0HVVJU|�HQ�
DXVZDKO�

(LQJDQJVJU|�HQ�
EHUHFKQXQJ

6N

%LOG����� $XWRQRPH�.RPSRQHQWHQ�]XU�'HDNWLYLHUXQJ�GHU�/HLVWXQJVIOXVVUHJOHU
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�������� )X]]\�0RGXO��

'HU�DGDSWLYH�(LQJULII� LQ�GLH�/HLVWXQJVIOXVVUHJOHU�ZLUG�GXUFK�HLQ�)X]]\�0RGXO�DXI�GHU�)HOG�

OHLWHEHQH�DOV�DXWRQRPH�.RPSRQHQWH�YRUJHQRPPHQ� �VLHKH�%LOG�������:HLFKH�hEHUJlQJH�EHL

GHU�$GDSWLRQ�XQG�HLQH�WUDQVSDUHQWH�,PSOHPHQWLHUXQJ�YRQ�3UR]HVVZLVVHQ�LQ�)RUP�YRQ�OLQJXLV�

WLVFKHQ�5HJHOQ�PRWLYLHUHQ�KLHU�GLH�9HUZHQGXQJ�YRQ�)X]]\�&RQWURO�]XU�DGDSWLYHQ�5HJHOXQJ

>��@��'LH�3DUDPHWHU�GHU�3,�5HJOHU� �5HJOHUYHUVWlUNXQJHQ�XQG�1DFKVWHOO]HLWHQ�� I�U�:LUN��XQG

%OLQGOHLVWXQJVIOXVV�ZHUGHQ�PLW�GHP�$XVJDQJ�GHV�)X]]\�0RGXOV���PXOWLSOL]LHUW�� VR�GDVV�GLH

5HJOHU�GHDNWLYLHUW�VLQG��ZHQQ�GDV�)X]]\�0RGXO�GHQ�:HUW���OLHIHUW�

(VVHQ]LHOOH� (QWZXUIVPHUNPDOH� VLQG� GLH� HUIRUGHUOLFKHQ� (LQJDQJVJU|�HQ� GHV� )X]]\�5HJOHUV�

'LHVH� P�VVHQ� VFKQHOO� YHUI�JEDUH� XQG� GDKHU� GH]HQWUDO� PHVVEDUH� *U|�HQ� VHLQ�� GLH� LQ� GHQ

)X]]\�0RGXOHQ� QDFK� GHU� )X]]LIL]LHUXQJ� JHHLJQHW� PLWHLQDQGHU� YHUNQ�SIW� ZHUGHQ�� VR� GDVV

%HWULHEVPLWWHOVDXVIlOOH� ]XYHUOlVVLJ� HUNDQQW� ZHUGHQ�� $OV� (LQJDQJVJU|�HQ� ZHUGHQ� I�U� GLH

HQWVSUHFKHQGHQ� %HWULHEVPLWWHO� MHZHLOV� GLH� *U|�HQ� 6[L\L�QRUP� QDFK� *O�� ������ XQG� GLH� *U|�HQ

3[L\L�PRY�QDFK�%LOG�����YHUZHQGHW�

PD[[L\L

[L\L
QRUP[L\L

6

6
6

�
� = �����

'DEHL�ZHUGHQ�QXU�VROFKH�%HWULHEVPLWWHO��EHUZDFKW��GHUHQ�$XVIDOO�HLQ�$XIWUHQQHQ�DOOHU�3DUDO�

OHOSIDGH� ]XU�)ROJH�KDW��'DV�0RGXO� Ä0HVVJU|�HQDXVZDKO�(LQJDQJVJU|�HQEHUHFKQXQJ³�ZlKOW

DQKDQG�YRQ�7RSRORJLHLQIRUPDWLRQHQ�GLH�EHWUHIIHQGHQ�.RPSRQHQWHQ�GHV�9HNWRUV�GHV�6FKHLQ�

OHLVWXQJVIOXVVHV�DOOHU�%HWULHEVPLWWHO�6N�DXV��3UDNWLVFK�JHVFKLHKW�GLHV��LQGHP�0HVVZHUWH�GHU�]X

�EHUZDFKHQGHQ� %HWULHEVPLWWHO� DQJHIRUGHUW� XQG� GLH� QRWZHQGLJHQ� ,QIRUPDWLRQVNDQlOH� DXIJH�

EDXW�ZHUGHQ��:HLWHUKLQ�EHUHFKQHW�GDV�0RGXO�DXV�GHQ�HPSIDQJHQHQ�'DWHQ�GLH�(LQJDQJVJU|�

�HQ�GHV�)X]]\�0RGXOV�

'LH�NRQNUHWH�5HJHOEDVLV�HLQHV�)X]]\�0RGXOV�VHW]W�VLFK�DXV�HOHPHQWDUHQ�5HJHOVlW]HQ�I�U�MHGHV

]X�EHU�FNVLFKWLJHQGH�%HWULHEVPLWWHO�]XVDPPHQ��7DEHOOH�����]HLJW�GHQ�HOHPHQWDUHQ�5HJHOVDW]

I�U�GDV�%HWULHEVPLWWHO� L��'LH�(QWVFKHLGXQJ��RE�HLQH�5HJHOXQJ�GHDNWLYLHUW�ZHUGHQ�PXVV��ZLUG

GXUFK�GLH�,QIHUHQ]�LQQHUKDOE�GHV�)X]]\�0RGXOV�JHWURIIHQ�

7DEHOOH�������(OHPHQWDUHU�)X]]\�5HJHOVDW]�]XU�JHQHULVFKHQ�5HJHO�1U���

)X]]\�5HJHO�1U� :(11 '$11

� �3[L\L�PRY� �NOHLQ��81'��6[L\L�QRUP� �VHKU�NOHLQ� $�� �VHKU�NOHLQ

� �3[L\L�PRY� �NOHLQ��81'��6[L\L�QRUP� �NOHLQ� $�� �NOHLQ

� �3[L\L�PRY� �NOHLQ��81'��6[L\L�QRUP� �QRUPDO� $�� �QRUPDO

� 3[L\L�PRY� �JUR� $�� �QRUPDO
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'HU�OLQJXLVWLVFKH�:HUW�ÄVHKU�NOHLQ³�I�U�GHQ�$XVJDQJ�$��EHGHXWHW�HLQH�'HDNWLYLHUXQJ�GHU�3,�

5HJOHU��GHU�:HUW�ÄQRUPDO³�KLQJHJHQ�QLPPW�NHLQH�9HUlQGHUXQJ�DQ�GHQ�5HJOHUSDUDPHWHUQ�YRU�

(LQ�$XVIDOO�GHV�%HWULHEVPLWWHOV�L�ZLUG�HUNDQQW��VRIHUQ�GHU�QRUPLHUWH�6FKHLQOHLVWXQJVIOXVV�ÄVHKU

NOHLQ³� LVW� XQG� JOHLFK]HLWLJ� HLQ� QDKH]X� HLQJHVFKZXQJHQHU� =XVWDQG� GHV� 6\VWHPV� YRUOLHJW

�3[L\L�PRY� �ÄNOHLQ³���)X]]\�5HJHO�1U����YHUKLQGHUW�HLQ�$QVSUHFKHQ�GHU�)X]]\�$GDSWLRQ�]��%�

EHL� 1XOOGXUFKJlQJHQ� GHV� 6FKHLQOHLVWXQJVIOXVVHV�� 'LH� HLQ�� XQG� DXVJDQJVVHLWLJHQ� =XJHK|ULJ�

NHLWVIXQNWLRQHQ� ZHUGHQ� EHL� GHU� 9HULILNDWLRQ� GXUFK� 6LPXODWLRQVUHFKQXQJHQ� LQ� .DSLWHO� �

DQJHJHEHQ�� 'LH� DXWRPDWLVFKH� *HQHULHUXQJ� NRQNUHWHU� 5HJHOEDVHQ� ZLUG� LQ� $EVFKQLWW� �������

EHKDQGHOW�

�������� %HU�FNVLFKWLJXQJ�GHV�6RQGHUIDOOV

*HPl�� GHQ�$XVI�KUXQJHQ� LQ�$EVFKQLWW� ������ NDQQ� ]XVlW]OLFK� GHU� 6RQGHUIDOO� EHU�FNVLFKWLJW

ZHUGHQ��LQ�GHP�HLQ�$XVIDOO�EHVWLPPWHU�%HWULHEVPLWWHO�GDV�$XIWUHQQHQ�DOOHU�3DUDOOHOSIDGH�YRQ

PHKU�DOV�HLQHP�)$&76�*HUlW�JOHLFK]HLWLJ�EHZLUNW��'XUFK�HLQH�'HDNWLYLHUXQJ�GHU�/HLVWXQJV�

IOXVVUHJOHU�QXU�HLQHV�)$&76�*HUlWHV�VWHKW�GHQ�DQGHUHQ�)$&76�*HUlWHQ�ZLHGHU�HLQ�3DUDOOHO�

SIDG� ]XU�9HUI�JXQJ�� VR� GDVV� LKUH� /HLVWXQJVIOXVVUHJHOXQJ� LP� DNWLYHQ� =XVWDQG� EOHLEHQ� NDQQ�

$XIJUXQG� EHWULHEOLFKHU� 5DQGEHGLQJXQJHQ�� ZLH� ]�� %�� (QJSlVVHQ�� ZLUG� LP� 9RUIHOG� YRP� %H�

WULHEVSHUVRQDO� IHVWJHOHJW�� ZHOFKH� )$&76�*HUlWH� KLQVLFKWOLFK� GHU� OHLVWXQJVIOXVVUHJHOQGHQ

)XQNWLRQ� LQ�GLHVHQ�)lOOHQ�XQEHGLQJW� DNWLY� EOHLEHQ�P�VVHQ��'LHVH� ,QIRUPDWLRQ�PXVV� DXI� GHU

1HW]OHLWHEHQH� KLQWHUOHJW� VHLQ�� 'DPLW� HV� EHL� HLQHP� VROFKHQ� %HWULHEVPLWWHODXVIDOO� QLFKW� ]X

'HDNWLYLHUXQJHQ�GXUFK�GLH�)X]]\�0RGXOH���NRPPW��ZLUG�GHU�HOHPHQWDUH�)X]]\�5HJHOVDW]�I�U

GDV� EHWUHIIHQGH�%HWULHEVPLWWHO� QLFKW� LQ� GLH� )X]]\�0RGXOH� �� GHU� )$&76�*HUlWH� �EHUWUDJHQ�

GHUHQ�/HLVWXQJVIOXVVUHJHOXQJHQ�DNWLY�EOHLEHQ�VROOHQ�

,VW�LQ�HLQHP�VROFKHQ�)DOO�GHU�/HLVWXQJVIOXVVUHJOHU�GHV�)$&76�*HUlWHV��GDV�QLFKW�DNWLY�EOHLEHQ

VROO��GHDNWLYLHUW��VR�ZLUG�GLH�hEHUODVWXQJ�GHV�QLFKW�PHKU�H[LVWLHUHQGHQ�5HJHOXQJVSIDGHV�GXUFK

DQGHUH�)$&76�*HUlWH��EHUZDFKW��$XI�GHU�6WDWLRQVOHLWHEHQH�GLHVHV�)$&76�*HUlWHV� LVW�GD]X

HLQH�ZHLWHUH�DXWRQRPH�.RPSRQHQWH�DQJHRUGQHW��DXWRQRPH�.RPSRQHQWH�]XU�%HKDQGOXQJ�GHV

6RQGHUIDOOV��VLHKH�%LOG��������6LH��EHUZDFKW�GLH�+DQGOXQJ�GHV�)X]]\�0RGXOV���GDKLQJHKHQG�

GDVV� VLH� HUNHQQW��ZHQQ� HLQ� GHUDUWLJHU�%HWULHEVPLWWHODXVIDOO� YRUOLHJW� XQG� GDV� )X]]\�0RGXO� �

PLW� HLQHU� 'HDNWLYLHUXQJ� UHDJLHUW� KDW�� LQGHP� (LQJDQJV�� XQG� $XVJDQJVJU|�HQ� GHV� )X]]\�

0RGXOV�DEJHIUDJW�ZHUGHQ��6LH�HUKlOW�YRQ�GHU�1HW]OHLWHEHQH�GLH� ,QIRUPDWLRQ��ZHOFKHV�DQGHUH

)$&76�*HUlW�GHQ�JU|�WHQ�(LQIOXVV�DXI�GLH�%HWULHEVPLWWHO�GHV�5HJHOXQJVSIDGHV�KDW��XQG�WHLOW

GLH� QHXHQ�7RSRORJLHLQIRUPDWLRQHQ� XQG�(LQIO�VVH� GHQ� DXWRQRPHQ�.RPSRQHQWHQ� GHU� �EHUOD�

JHUWHQ� ,QWHJUDO�5HJHOXQJ� GHV� DQGHUHQ� )$&76�*HUlWHV� PLW�� 'LHVHV� �EHUQLPPW� GDGXUFK� GLH

IROJHQGH�hEHUZDFKXQJ�KLQVLFKWOLFK�HLQHU�hEHUODVWXQJ�
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�������� $XWRPDWLVFKH�5HJHOJHQHULHUXQJ

'LH�JHVDPWH�5HJHOEDVLV�GHV�)X]]\�0RGXOV�ZLUG�DXI�GHU�6WDWLRQVOHLWHEHQH�DXWRPDWLVFK�GXUFK

HLQH� DXWRQRPH�.RPSRQHQWH� JHQHULHUW��'D]X�ZHUGHQ� YRQ� GHU�1HW]OHLWHEHQH�7RSRORJLHLQIRU�

PDWLRQHQ�EHUHLWJHVWHOOW��DXV�GHQHQ�HUVLFKWOLFK�LVW��ZHOFKH�%HWULHEVPLWWHO�]X��EHUZDFKHQ�VLQG�

'LH�5HJHOEDVLV�I�U�GDV�)X]]\�0RGXO�HLQHV�)$&76�*HUlWHV�HUJLEW�VLFK�DXV�GHU�$QHLQDQGHUUHL�

KXQJ� GHU� HOHPHQWDUHQ� )X]]\�5HJHOVlW]H� I�U� MHGHV� UHOHYDQWH� %HWULHEVPLWWHO�� 6LH� ZLUG� LQ� GDV

)X]]\�0RGXO�DXI�GHU�)HOGOHLWHEHQH��EHUWUDJHQ�XQG�NDQQ�QHX�HU]HXJW�XQG�DXVJHWDXVFKW�ZHU�

GHQ��VRIHUQ�VLFK�GLH�WRSRORJLVFKHQ�*HJHEHQKHLWHQ�lQGHUQ�

,Q�GHP�KLHU�YRUJHVWHOOWHQ�9HUIDKUHQ�ZLUG�VRPLW�GDV�(UJHEQLV�GHU�DXI�GHU�*UDIHQWKHRULH�EDVLH�

UHQGHQ�1HW]WRSRORJLHDQDO\VH� ]XU�5HJHOJHQHULHUXQJ� YHUZHQGHW��(UJlQ]HQG� VHL� GD]X� DXI� >��@

YHUZLHVHQ��'RUW�ZLUG�HEHQIDOOV�HLQ�JUDIHQWKHRUHWLVFKHU�=XJDQJ�YHUZHQGHW��XP�PLWWHOV�3HWUL�

1HW]HQ�)X]]\�5HJHOEDVHQ�DXWRPDWLVFK�]X�JHQHULHUHQ�

������ $XWRQRPH�.RPSRQHQWHQ�DXI�GHU�1HW]OHLWHEHQH

9RQ� GHU� 1HW]OHLWHEHQH�ZHUGHQ� I�U� GLH� DXWRQRPHQ� .RPSRQHQWHQ� DXI� GHU� 6WDWLRQV�� XQG� GHU

)HOGOHLWHEHQH� UHOHYDQWH� 7RSRORJLHLQIRUPDWLRQHQ� ]XU� 9HUI�JXQJ� JHVWHOOW�� )�U� MHGHV� )$&76�

*HUlW� P�VVHQ� GLH� EH]�JOLFK� GLHVHU� .RRUGLQDWLRQVPD�QDKPH� UHOHYDQWHQ� %HWULHEVPLWWHO� EH�

VWLPPW�ZHUGHQ��'D]X�ZLUG�GDV�(UJHEQLV�GHU�LQ�$EVFKQLWW���������YRUJHVWHOOWHQ�DXWRPDWLVFKHQ

)X]]\�5HJHOQ

3PRY���6QRUP

)X]]\�0RGXO��

$�

7RSRORJLH�
LQIRUPDWLRQHQ

0HVVJU|�HQ�
DXVZDKO�

(LQJDQJVJU|�HQ�
EHUHFKQXQJ

6N

$XWRQRPH�.RPSRQHQWH
]XU�%HKDQGOXQJ�GHV

6RQGHUIDOOV

$GDSWLRQ�GHU
/HLVWXQJVIOXVVUHJOHU

7RSRORJLHLQIRUPDWLRQHQ��
(LQIOXVV�HLQHV�DQGHUHQ

)$&76�*HUlWHV

,QIRUPDWLRQVDXVWDXVFK�PLW
DXWRQRPHQ�.RPSRQHQWHQ
DQGHUHU�)$&76�*HUlWH

%LOG������ (UZHLWHUXQJ�GHU�$QRUGQXQJ�LQ�%LOG�����XP�DXWRQRPH�.RPSRQHQWH�]XU�%HKDQG�

OXQJ�GHV�6RQGHUIDOOV
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7RSRORJLHDQDO\VH� YHUZHQGHW�� ,Q� HLQHP�9HUJOHLFK� DOOHU� 3DUDOOHOSIDGH� HLQHV� 5HJHOXQJVSIDGHV

ZLUG�JHSU�IW��RE�E]Z��ZHOFKH�%HWULHEVPLWWHO�%HVWDQGWHLO�DOOHU�3DUDOOHOSIDGH�GLHVHV�5HJHOXQJV�

SIDGHV�VLQG�

'HV�:HLWHUHQ�ZHUGHQ� ,QIRUPDWLRQHQ�]XU�9HUI�JXQJ�JHVWHOOW��GLH�GHQ�EHKDQGHOWHQ�6RQGHUIDOO

DEGHFNHQ��GDVV�GXUFK�GHQ�$XVIDOO�HLQHV�%HWULHEVPLWWHOV�I�U�PHKU�DOV�HLQ�OHLVWXQJVIOXVVUHJHOQ�

GHV�)$&76�*HUlW�NHLQ�3DUDOOHOSIDG�PHKU� ]XU�9HUI�JXQJ� VWHKW��'D]X�ZLUG� DQDO\VLHUW�� RE� HV

%HWULHEVPLWWHO�JLEW��GLH�JOHLFK]HLWLJ�DXI�DOOHQ�3DUDOOHOSIDGHQ�]X�PHKU�DOV�HLQHP�5HJHOXQJVSIDG

OLHJHQ�� ,VW� GLHV� GHU� )DOO�� VR� ZLUG� GLH� GXUFK� GDV� %HWULHEVSHUVRQDO� YRUJHJHEHQH� ,QIRUPDWLRQ�

ZHOFKH�)$&76�*HUlWH�XQEHGLQJW�DNWLY�EOHLEHQ�P�VVHQ��EHQ|WLJW��*HPl��GLHVHU�EHWULHEOLFKHQ

9RUJDEHQ� EHVWLPPW� GDV� DXWRQRPH� 6\VWHP� HLQ� )$&76�*HUlW�� GHVVHQ� /HLVWXQJVIOXVVUHJOHU

GHDNWLYLHUW�ZHUGHQ�VROOHQ��'LH�DXWRQRPH�.RPSRQHQWH�]XU�)X]]\�5HJHOJHQHULHUXQJ�VRZLH�GLH

DXWRQRPH�.RPSRQHQWH� ]XU� %HKDQGOXQJ� GHV� 6RQGHUIDOOV� HUKDOWHQ� GLHVH� ,QIRUPDWLRQHQ�� 'DU�

�EHU�KLQDXV�ZLUG�QDFK�*O��������EHVWLPPW��ZHOFKHV�DQGHUH�)$&76�*HUlW�GHQ�JU|�WHQ�(LQIOXVV

DXI�GLHVHQ�5HJHOXQJVSIDG�KDW�XQG�ZLH�JUR��GLHVHU�LVW�

���� $XIWUHWHQ�HLQHV�)HKOHUV

%HL� $XIWUHWHQ� HLQHV� )HKOHUV� DXI� HLQHP� 3DUDOOHO�� RGHU� GHP� 5HJHOXQJVSIDG� HLQHV� )$&76�

*HUlWHV�P�VVHQ�QDFK�5HJHO�1U�� �� LQ�7DEHOOH� ���� GLH�$UEHLWVSXQNWUHJOHU� GHU� )$&76�*HUlWH

YHUODQJVDPW�ZHUGHQ��XP�HLQ�IlOVFKOLFKHV�$QVSUHFKHQ�GHU�5HJOHU�EHL�(LQWULWW�GHV�.XU]VFKOXV�

VHV� ]X� YHUKLQGHUQ��'LHVHV�$QVSUHFKHQ� KlWWH� HLQHQ� VFKQHOOHQ�$QVWLHJ� GHU� 6WHOOJU|�H� ELV� ]XU

%HJUHQ]XQJ� XQG� QDFKIROJHQGH� /HLVWXQJVSHQGHOXQJHQ� GXUFK� VWDUNHQ� 6WHOOJU|�HQ�EHUVFKXVV

QDFK�%HVHLWLJXQJ�GHV�)HKOHUV�]XU�)ROJH�

������ $XWRQRPH�.RPSRQHQWHQ�DXI�GHU�)HOG��XQG�6WDWLRQVOHLWHEHQH

'LH� UDVFKH�9HUODQJVDPXQJ�GHU�$UEHLWVSXQNWUHJOHU�ZLUG� lKQOLFK�ZLH� LQ�$EVFKQLWW� ���� GXUFK

HLQH�)X]]\�$GDSWLRQ�XPJHVHW]W��(LQH�DXWRQRPH�.RPSRQHQWH�DXI�GHU�)HOGOHLWHEHQH�YHUULQJHUW

GLH�3DUDPHWHU�GHU�3,�5HJOHU�GXUFK�)X]]\�$GDSWLRQ�VR�VWDUN��GDVV�ZlKUHQG�GHV�.XU]VFKOXVVHV

XQG�GHU�HYWO��QDFKIROJHQGHQ�.XU]XQWHUEUHFKXQJ�NDXP�6WHOOJU|�HQYHUlQGHUXQJHQ�VWDWWILQGHQ�

'D� DXFK� GLH� 6SDQQXQJVUHJHOXQJ� LP� .XU]VFKOXVVIDOO� YHUODQJVDPW� ZHUGHQ� PXVV�� ZLUNW� GLH

$GDSWLRQ�DXFK�DXI�GLHVH�5HJOHU��'DKHU�HUJLEW�VLFK�EH]�JOLFK�GHU�)X]]\�$GDSWLRQHQ�LQVJHVDPW

GLH�LQ�%LOG������JH]HLJWH�$QRUGQXQJ�DXWRQRPHU�.RPSRQHQWHQ�DXI�GHU�)HOG��XQG�6WDWLRQVOHLW�

HEHQH�

$XI� GHQ� (LQJDQJ� GHV� )X]]\�0RGXOV� �� ZHUGHQ� I�U� DOOH� UHOHYDQWHQ� /HLWXQJHQ� GLH� *U|�HQ

3[L\L�PRY�JHJHEHQ��'LH�$XVZDKO�XQG�%HUHFKQXQJ�ZLUG�DQDORJ�]X�$EVFKQLWW�����LQ�$EKlQJLJNHLW

YRQ�7RSRORJLHLQIRUPDWLRQHQ�GXUFKJHI�KUW��'LH�%HWULHEVPLWWHO�GHV�5HJHOXQJVSIDGHV�XQG�DOOHU

3DUDOOHOSIDGH�ZHUGHQ�KLQVLFKWOLFK�)HKOHU��EHUZDFKW��=XVlW]OLFK� LVW�GLH�hEHUZDFKXQJ�VROFKHU

%HWULHEVPLWWHO� VLQQYROO�� GLH� QLFKW�%HVWDQGWHLO� YRQ�5HJHOXQJV�� RGHU�3DUDOOHOSIDGHQ� VLQG�� VLFK

MHGRFK�DXI�/HLWXQJV]�JHQ�EHILQGHQ��GLH�DQ�HLQHP�GHU�(QGNQRWHQ�GHV�5HJHOXQJVSIDGHV�DQJH�
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VFKORVVHQ� VLQG��)HKOHUHUHLJQLVVH� DXI�GLHVHQ�%HWULHEVPLWWHOQ�ZLUNHQ� VLFK��EOLFKHUZHLVH� HEHQ�

IDOOV�VWDUN�DXI�GLH�/HLVWXQJVIOXVV��XQG�6SDQQXQJVYHUKlOWQLVVH�GHV�)$&76�*HUlWHV�DXV�

'HU�HOHPHQWDUH�)X]]\�5HJHOVDW]��GHU�I�U�MHGHV�]X��EHUZDFKHQGH�%HWULHEVPLWWHO�LQ�GHU�5HJHO�

EDVLV�GHV�)X]]\�0RGXOV���DEJHOHJW�ZHUGHQ�PXVV��LVW�LQ�7DEHOOH�����DXIJHOLVWHW�

7DEHOOH�������(OHPHQWDUHU�)X]]\�5HJHOVDW]�]XU�JHQHULVFKHQ�5HJHO�1U���

)X]]\�5HJHO�1U� :(11 '$11

� 3[L\L�PRY� �NOHLQ $�� �QRUPDO

� 3[L\L�PRY� �PLWWHO $�� �NOHLQ

� 3[L\L�PRY� �JUR� $�� �VHKU�NOHLQ

(LQ� )HKOHUHUHLJQLV� PXVV� DOOHLQ� DXV� GHU� .HQQWQLV� GHU� *U|�HQ�3[L\L�PRY� HUNDQQW� ZHUGHQ�� 'LHV

ZLUG�GXUFK�JHHLJQHWH�:DKO�GHU�=XJHK|ULJNHLWVIXQNWLRQHQ�GHU�OLQJXLVWLVFKHQ�9DULDEOHQ�3[L\L�PRY

JHVLFKHUW�� 6SH]LHOO� GLH� =XJHK|ULJNHLWVIXQNWLRQ� GHV� OLQJXLVWLVFKHQ� :HUWHV� ÄJUR�³� PXVV� VR

JHZlKOW�ZHUGHQ��GDVV�HLQH�(LQJDQJVJU|�H�LKQ�QXU�LP�)HKOHUIDOO�DQQHKPHQ�NDQQ��'DQQ�HPS�

ILHKOW� )X]]\�5HJHO� 1U�� �� GHQ� :HUW� ÄVHKU� NOHLQ³� I�U� GHQ� $XVJDQJ� GHV� )X]]\�0RGXOV� XQG

)X]]\�
5HJHOQ

)X]]\�0RGXO��

$�

7RSRORJLH�
LQIRUPDWLRQHQ

6N

)X]]\�0RGXO��

0HVVJU|�HQ�
DXVZDKO�

(LQJDQJVJU|�HQ�
EHUHFKQXQJ

$XWRQRPH�.RPSRQHQWH�
]XU�)X]]\�5HJHOJHQHULHUXQJ

$�3PRY

$GDSWLRQ�GHU
/HLVWXQJVIOXVVUHJOHU�
XQG�GHV�6SDQQXQJV�

UHJOHUV

$GDSWLRQ�GHU
/HLVWXQJVIOXVV��

UHJOHU

%LOG������ $XWRQRPH� .RPSRQHQWHQ� ]XU� 9HUODQJVDPXQJ� XQG� 'HDNWLYLHUXQJ� GHU� $UEHLWV�

SXQNWUHJOHU
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EHZLUNW�HLQH�VWDUNH�9HUULQJHUXQJ�GHU�5HJOHUSDUDPHWHU��'LH�:DKO�GHU�=XJHK|ULJNHLWVIXQNWLR�

QHQ�I�U�HLQ�%HLVSLHOV\VWHP�HUIROJW�LQ�.DSLWHO����'LH�DXWRPDWLVFKH�5HJHOJHQHULHUXQJ�JHVFKLHKW

DQDORJ�]X�$EVFKQLWW���������� -HGRFK�ZLUG�KLHU�QLFKW� I�U� MHGHV�%HWULHEVPLWWHO�HLQ�HOHPHQWDUHU

5HJHOVDW]�LQ�GLH�5HJHOEDVLV�DXIJHQRPPHQ��'LH�JHVDPWH�5HJHOEDVLV�I�U�HLQ�NRQNUHWHV�6\VWHP

HQWKlOW� VWDWW� GHVVHQ� LQVJHVDPW�QXU� GUHL�5HJHOQ�� HQWVSUHFKHQG� GHP� HOHPHQWDUHQ�5HJHOVDW]� LQ

7DEHOOH������'LHVHU�HQWKlOW�LQ�GHQ�3UlPLVVHQ�GHU�5HJHOQ�MHGRFK�QXU�(OHPHQWDUDXVVDJHQ�I�U�GDV

%HWULHEVPLWWHO�L��,Q�HLQHU�NRQNUHWHQ��JHVDPWHQ�5HJHOEDVLV�ZHUGHQ�GLHVH�(OHPHQWDUDXVVDJHQ�I�U

DOOH� UHOHYDQWHQ�%HWULHEVPLWWHO� LQ� MHGHU�GHU�GUHL�5HJHOQ�PLW�GHP�)X]]\�2'(5�2SHUDWRU� >��@

YHUNQ�SIW�

������ $XWRQRPH�.RPSRQHQWHQ�DXI�GHU�1HW]OHLWHEHQH

'DV�(UJHEQLV�GHU�DXWRPDWLVFKHQ�7RSRORJLHDQDO\VH�LQ�$EVFKQLWW���������VWHOOW�DXFK�KLHU�GLH�I�U

GLH� 5HJHOJHQHULHUXQJ� XQG� 0HVVJU|�HQDXVZDKO�(LQJDQJVJU|�HQEHUHFKQXQJ� QRWZHQGLJHQ

7RSRORJLHLQIRUPDWLRQHQ� ]XU� 9HUI�JXQJ�� 'LHV� VLQG� LP� (LQ]HOQHQ� DOOH� %HWULHEVPLWWHO� DXI

5HJHOXQJV�� XQG� 3DUDOOHOSIDGHQ� ]X� MHGHP� )$&76�*HUlW� VRZLH� ]XVlW]OLFK� %HWULHEVPLWWHO� DXI

/HLWXQJV]�JHQ�� GLH� DQ� HLQHP� GHU� (QGNQRWHQ� GHV� 5HJHOXQJVSIDGHV� DQJHVFKORVVHQ� VLQG� XQG

QLFKW�]X�3DUDOOHOSIDGHQ�JHK|UHQ�

���� 3UlYHQWLYH�.RRUGLQDWLRQ

,Q�.DSLWHO���ZXUGH�GLH�)RUGHUXQJ�QDFK�SUlYHQWLYHU�.RRUGLQDWLRQ�JHVWHOOW��GLH�GDV�DXWRQRPH

5HJHOXQJVV\VWHP�I�U�)$&76�]XU�%HZlOWLJXQJ�GHV�]HLWOLFKHQ�(QJSDVVHV�EHL�NULWLVFKHQ�(UHLJ�

QLVVHQ�XPVHW]HQ�VROO��=HLWDXIZlQGLJH�%HUHFKQXQJVYHUIDKUHQ�XQG�$OJRULWKPHQ�VROOHQ�LQ�HLQHU

%HWULHEVSKDVH�DXVJHI�KUW�ZHUGHQ��LQ�GHU�NHLQ�NULWLVFKHV�(UHLJQLV�YRUOLHJW�XQG�NHLQH�NRRUGLQLH�

UHQGHQ�(LQJULIIH�JHWlWLJW�ZHUGHQ�P�VVHQ��$XI�GLHVH�:HLVH�ZHUGHQ�NRQNUHWH�+DQGOXQJVYDUL�

DQWHQ�LP�9RUDXV�JHQHULHUW��RKQH�GDVV�HLQ�]HLWOLFKHU�(QJSDVV�EHVWHKW��XQG�N|QQHQ�LQ�]HLWNULWL�

VFKHQ�6LWXDWLRQHQ� VFKQHOO� DEJHUXIHQ�ZHUGHQ��'DEHL�ZHUGHQ�+DQGOXQJVDQZHLVXQJHQ� I�U� DOOH

YRQ�GHP�JHJHEHQHQ�%HWULHEV]XVWDQG�DXVJHKHQGHQ�SRWHQ]LHOOHQ�NULWLVFKHQ�(UHLJQLVVH�SUlYHQ�

WLY�JHQHULHUW��,Q�%LOG������ZLUG�]XVDPPHQIDVVHQG�JH]HLJW��ZHOFKH�GHU�ELVKHULJHQ�%HUHFKQXQ�

JHQ� E]Z�� $OJRULWKPHQ� LQ� GHP� DXWRQRPHQ� 5HJHOXQJVV\VWHP� DOV� SUlYHQWLYH� .RRUGLQDWLRQ

DXVJHI�KUW�ZHUGHQ�� )HVW]XKDOWHQ� LVW�� GDVV� SUlYHQWLYH�0D�QDKPHQ� LP�:HVHQWOLFKHQ� YRQ� GHU

1HW]WRSRORJLH� DEKlQJLJ� VLQG�� VR� GDVV� QDFK� MHGHU� bQGHUXQJ� GHU� 7RSRORJLH� QHXH� SUlYHQWLYH

%HUHFKQXQJHQ�GXUFK]XI�KUHQ�VLQG��%LOG������]HLJW�GHQ�JHVDPWHQ�$EODXI�GHU�NRRUGLQLHUHQGHQ

5HJHOXQJ�GXUFK�GDV�DXWRQRPH�6\VWHP�EH]�JOLFK�GHU�ELV�]X�GLHVHP�3XQNW�EHKDQGHOWHQ�0D��

QDKPHQ�
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,P� 1RUPDOEHWULHE� UHJHOQ� GLH� )$&76�$UEHLWVSXQNWUHJOHU� GLH� GXUFK� GLH� %HWULHEVI�KUXQJ

YRUJHJHEHQHQ�6ROOZHUWH� DXV��%HILQGHW� VLFK� GDV� DXWRQRPH� 6\VWHP� LQ� GLHVHP�=XVWDQG��PXVV

HLQH� %HUHFKQXQJ� SUlYHQWLYHU� .RRUGLQDWLRQVPD�QDKPHQ� LQ� MHGHP� )DOO� ]XYRU� VWDWWJHIXQGHQ

KDEHQ�� XP� EHL� HYHQWXHOO� HLQWUHWHQGHQ� NULWLVFKHQ�(UHLJQLVVHQ� XPJHKHQG� ULFKWLJ� UHDJLHUHQ� ]X

N|QQHQ�� 1DFK� (LQWULWW� HLQHV� NULWLVFKHQ� (UHLJQLVVHV� ZHQGHW� GLH� DXWRQRPH� 5HJHOXQJ� DXI� GHU

6WDWLRQV��XQG�GHU�)HOGOHLWHEHQH�MH�QDFK�$UW�GHV�(UHLJQLVVHV�DXWRPDWLVFK�GLH�NRRUGLQLHUHQGHQ

0D�QDKPHQ�DQ��'DV�EHWUHIIHQGH�5HJHOXQJV]LHO��8QWHUGU�FNXQJ�GHV�)DOVFKUHJHOHIIHNWHV�E]Z�

$EEDX� GHU� hEHUODVWXQJ�� ZLUG� GDGXUFK� HUUHLFKW�� :XUGH� GXUFK� GDV� NULWLVFKH� (UHLJQLV� HLQH

7RSRORJLHlQGHUXQJ� DXVJHO|VW�� VR� LVW� HLQH� HUQHXWH�$XVI�KUXQJ� GHU� SUlYHQWLYHQ�.RRUGLQDWLRQ

HUIRUGHUOLFK��$QGHUHQIDOOV� NHKUW� GDV� 6\VWHP� LQ� GHQ�1RUPDOEHWULHE� ]XU�FN��9RQ� GLHVHP� =X�

VWDQG�DXVJHKHQG�PXVV� DXI� HLQH�SODQPl�LJH�7RSRORJLHlQGHUXQJ�� ]��%�� GXUFK�6FKDOWKDQGOXQ�

JHQ��HLQH�HUQHXWH�$XVI�KUXQJ�GHU�SUlYHQWLYHQ�.RRUGLQDWLRQVPD�QDKPHQ�IROJHQ��XP�DXFK�EHL

IROJHQGHQ�NULWLVFKHQ�(UHLJQLVVHQ�NRUUHNWH�5HDNWLRQHQ�GHV�DXWRQRPHQ�6\VWHPV�]X�JDUDQWLHUHQ�

7RSRORJLHDQDO\VH

%HWULHEVPLWWHO�
hEHUODVWXQJ

%HWULHEVPLWWHO�$XVIDOO )HKOHU

%HUHFKQXQJ
GHU�(LQIO�VVH

%HVWLPPXQJ
GHU�5DQJIROJHQ

$OJRULWKPXV
]XP�7HVW�DXI

$XVUHJHOEDUNHLW
�$.�]XU�+DQG�

OXQJVEHVWLPPXQJ
EHL�hEHUODVW�

$QDO\VH�GHU
6RQGHUIlOOH

)X]]\�5HJHO�
JHQHULHUXQJ

hEHUPLWWOXQJ�DQ
$.�]XU�+DQGOXQJV�

EHVWLPPXQJ�
EHL�hEHUODVW

hEHUPLWWOXQJ
DQ�$.�]XU�
%HKDQGOXQJ

GHU�6RQGHUIlOOH

hEHUPLWWOXQJ�DQ
)X]]\�0RGXO��

hEHUPLWWOXQJ�DQ
)X]]\�0RGXO��

)X]]\�5HJHO�
JHQHULHUXQJ

1
HW
]O
HL
WH
EH
QH

6
WD
WL
RQ
VO
HL
WH
EH
QH

3UlYHQWLYH�.RRUGLQDWLRQ

hEHUPLWWOXQJ�DQ�0HVVJU|�HQDXV�
ZDKO�(LQJDQJVJU|�HQEHUHFKQXQJ

hEHUPLWWOXQJ�DQ
0HVVJU|�HQDXVZDKO

%LOG������ =XVDPPHQIDVVXQJ�GHU�SUlYHQWLYHQ�.RRUGLQDWLRQ
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���� 9HUlQGHUXQJ�GHV�%HWULHEV]XVWDQGHV

'LH�ELVODQJ�HUOlXWHUWHQ�.RRUGLQDWLRQVPD�QDKPHQ�GXUFK�GDV�DXWRQRPH�6\VWHP�ZLUNHQ�GLUHNW

DXI� 6ROOZHUWH� E]Z�� 3DUDPHWHU� GHU� $UEHLWVSXQNWUHJOHU�� ,P� )ROJHQGHQ� ZHUGHQ� )$&76�

'lPSIXQJVUHJOHU�EHWUDFKWHW��(V�ZLUG�GDUJHOHJW��ZLH�GLH�LQ�$EVFKQLWW�������XQG�5HJHO�1U����LQ

7DEHOOH� ���� JHIRUGHUWH� DXWRPDWLVFKH� 3DUDPHWULHUXQJ� YRQ� )$&76�'lPSIXQJVUHJOHUQ� QDFK

9HUlQGHUXQJHQ�GHV�%HWULHEV]XVWDQGHV�GXUFK�GDV�DXWRQRPH�5HJHOXQJVV\VWHP�DXVJHI�KUW�ZLUG�

:LH� EHUHLWV� LQ� .DSLWHO� �� HUZlKQW�� ZXUGH� LQ� ELVKHULJHQ� )RUVFKXQJVDUEHLWHQ� >��@�>��@� HLQH

9LHO]DKO�P|JOLFKHU�'lPSIXQJVUHJOHUNRQ]HSWH�HLQVFKOLH�OLFK�GHUHQ�(QWZXUIVYHUIDKUHQ�EHKDQ�

GHOW��'LH�$XVZDKO�HLQHV�I�U�GLH�YRUOLHJHQGH�$QZHQGXQJ�JHHLJQHWHQ�5HJHOXQJVYHUIDKUHQV��GDV

GLH� JHVWHOOWHQ� )RUGHUXQJHQ� HUI�OOW�� JHVWDOWHW� VLFK� VFKZLHULJ�� GD� MHGHV�9HUIDKUHQ� LQGLYLGXHOOH

9RU��XQG�1DFKWHLOH� DXIZHLVW�� ,P�5DKPHQ�GLHVHU�$UEHLW�ZXUGH�GD]X� ]XQlFKVW� HLQ� DGlTXDWHV

*UXQGSULQ]LS�I�U�GLH�5HJHOXQJ�DXVJHZlKOW��'DV�HQGJ�OWLJH�5HJHOXQJVYHUIDKUHQ�HLQVFKOLH�OLFK

GHU�DXWRPDWLVFKHQ�3DUDPHWULHUXQJ�ZXUGH�GDUDXI�DXIEDXHQG�HQWZLFNHOW��LQGHP�GDV�*UXQGSULQ�

]LS�JHPl��GHQ�$QIRUGHUXQJHQ�GHU�$XIJDEH�DQJHSDVVW�XQG�ZHLWHU�VSH]LIL]LHUW�ZXUGH�

3UlYHQWLYH�.RRUGLQDWLRQ��1HW]��XQG�6WDWLRQVOHLWHEHQH�
JHPl��%LOG�����

1RUPDOEHWULHE

.ULWLVFKHV�(UHLJQLV 3ODQPl�LJH
7RSRORJLHlQGHUXQJ

$XWRQRPH�5HJHOXQJ�
3DUDPHWHUDGDSWLRQ�
3�6ROOZHUWDQSDVVXQJ

(UUHLFKHQ�GHV�
5HJHOXQJV]LHOHV

7RSRORJLH�
lQGHUXQJ�"

QHLQ

MD

ZHQLJH
6HNXQGHQ

HLQLJH�0LQXWHQ

�DEK��YRQ�1HW]JU|�H
XQG�5HFKHQOHLVWXQJ

GHU�/HLWUHFKQHU�

XQJHIlKUH�'DXHU

%LOG������ $EODXI�GHU�DXWRQRPHQ�5HJHOXQJ�PLW�SUlYHQWLYHU�.RRUGLQDWLRQ
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'DV� *UXQGSULQ]LS� GHV� 5HJHOXQJVYHUIDKUHQV� LVW� GLH� =XVWDQGVUHJHOXQJ� PLW� NRQVWDQWHU� $XV�

JDQJVU�FNI�KUXQJ� >��@�� GLH� DOV�'lPSIXQJVUHJHOXQJ� I�U� MHGHV� )$&76�*HUlW� YRUJHVHKHQ� LVW�

=XP�(QWZXUI�ZLUG�GDV�G\QDPLVFKH�*HVDPWV\VWHP�OLQHDULVLHUW�XQG�HLQHU�(LJHQZHUWEHUHFKQXQJ

PLW� DQVFKOLH�HQGHU� 0RGDOWUDQVIRUPDWLRQ� XQWHU]RJHQ�� XP� NULWLVFKH� 6FKZLQJXQJVPRGHQ� ]X

LGHQWLIL]LHUHQ�� hEHU� 6HQVLWLYLWlWHQ� ZHUGHQ� GLH� ]X� MHGHU� NULWLVFKHQ�0RGH� ZLUNVDPVWHQ� $XV�

JDQJVU�FNI�KUXQJHQ�EHVWLPPW��XQG�HV�ZLUG�HLQH�I�U�GDV�9HUIDKUHQ�LQGLYLGXHOOH�.RVWHQIXQNWL�

RQ�GHILQLHUW��'LHVH�QLFKWOLQHDUH�.RVWHQIXQNWLRQ�ZLUG�PLW�GHU�QLFKWOLQHDUHQ�2SWLPLHUXQJVPH�

WKRGH�Ä6LPXODWHG�$QQHDOLQJ³�PLQLPLHUW��'LH�hEHUWUDJXQJVNRQVWDQWHQ�GHU�$XVJDQJVU�FNI�K�

UXQJHQ�VWHOOHQ�GLH�2SWLPLHUXQJVYDULDEOHQ�GHV�3UREOHPV�GDU�XQG�ZHUGHQ�GXUFK�GLH�2SWLPLH�

UXQJ� EHVWLPPW�� ,P� )ROJHQGHQ�ZHUGHQ� GLH� ZHVHQWOLFKHQ�$VSHNWH� JHQDQQW�� GLH� ]XU� $XVZDKO

GLHVHV�9HUIDKUHQV�JHI�KUW�KDEHQ�

6FKQHOOH�+DQGOXQJHQ�GXUFK�GH]HQWUDO�DQJHRUGQHWH�DXWRQRPH�.RPSRQHQWHQ�]XU�6WDELOLVLHUXQJ

GHV�6\VWHPV�HUIRUGHUQ�DXFK�KLHU�HLQH�9HUZHQGXQJ�GH]HQWUDO�PHVVEDUHU�*U|�HQ��'LHVHP�3XQNW

ZLUG� GXUFK� GLH� DXVVFKOLH�OLFKH� 9HUZHQGXQJ� YRQ� DQ� MHGHP� )$&76�*HUlW� ]XU� 9HUI�JXQJ

VWHKHQGHQ�$XVJDQJVJU|�HQ�I�U�GLH�5�FNNRSSOXQJ�5HFKQXQJ�JHWUDJHQ��'LH�$QZHQGXQJ�YRQ

5HJHOXQJHQ�PLW�YROOVWlQGLJHU�=XVWDQGVU�FNI�KUXQJ��EHLVSLHOVZHLVH�DXI�GHU�%DVLV�GHV�5LFFDWL�

(QWZXUIVYHUIDKUHQV��Z�UGH�GLH�([LVWHQ]�HLQHV�(VWLPDWRUV�]XU�2QOLQHHVWLPDWLRQ�QLFKW�PHVVED�

UHU� =XVWDQGVJU|�HQ� DOV� XQYROOVWlQGLJHQ� =XVWDQGVEHREDFKWHU� HUIRUGHUQ� >��@�� +LHUEHL� LVW� GLH

5HJHOXQJVJ�WH�XQG��JHVFKZLQGLJNHLW�SUREOHPDWLVFK��1DFKWHLO�GHU�LQ�GLHVHU�$UEHLW�YHUZHQGH�

WHQ�0HWKRGH�LVW�MHGRFK��GDVV�DXIJUXQG�GHU�EHVFKUlQNWHQ�$XVZDKO�DQ�U�FNI�KUEDUHQ�0HVVJU|�

�HQ�QLFKW�DOOH�(LJHQZHUWH�EHHLQIOXVVEDU�VLQG��:HQQ�DEHU�EHUHLWV�EHL�GHU�$XVZDKO�GHU�(LQVDW]�

RUWH� YRQ� )$&76�*HUlWHQ� GDV� 6FKZLQJXQJVYHUKDOWHQ� GHV� (h6� DQDO\VLHUW� ZLUG�� N|QQHQ� LP

9RUIHOG� J�QVWLJH� 3ODW]LHUXQJHQ� KLQVLFKWOLFK� HLQHU� JXWHQ� 'lPSIXQJVZLUNXQJ� DXVJHZlKOW

ZHUGHQ��'DGXUFK�EOHLEHQ�NULWLVFKH�0RGHQ�EHHLQIOXVVEDU�

(LJHQZHUWEHWUDFKWXQJHQ� XQG� GLH� GDUDXI� EDVLHUHQGH� 0RGDOWUDQVIRUPDWLRQ� KDEHQ� VLFK� DOV

DXVVDJHNUlIWLJH� $QDO\VHZHUN]HXJH� ]XU� %HUHFKQXQJ� YRQ� 6FKZLQJXQJVSKlQRPHQHQ� LQ� (h6

EHZlKUW� >��@�� 'LHVH�9HUIDKUHQ� ODVVHQ� VLFK� DXFK� DXI� JUR�H� 9HUEXQGV\VWHPH� DQZHQGHQ� XQG

OLHIHUQ�YHUOlVVOLFKH�$XVVDJHQ�>���������@��%HVRQGHUV�GLH�(LQWHLOXQJ�LQ� ,QWHU��XQG� ,QWUD�$UHD�

0RGHQ� XQG� GLH� %HUHFKQXQJ� GHU� %HWHLOLJXQJHQ� HLQ]HOQHU� =XVWDQGVJU|�HQ� DQ� NULWLVFKHQ

6FKZLQJXQJHQ�LVW�KLQVLFKWOLFK�GHU�$XVOHJXQJ�GHU�GlPSIHQGHQ�5HJOHU�LP�6\VWHP�YRQ�JUR�HP

,QWHUHVVH�� 'LHVHV� 9RUJHKHQ� HUODXEW� HLQH� /RNDOLVLHUXQJ� YRQ� 7HLOV\VWHPHQ�� GLH� �EHU� JU|�HUH

(QWIHUQXQJHQ�JHJHQHLQDQGHU�SHQGHOQ�

'LH�'HILQLWLRQ�HLQHU�LQGLYLGXHOOHQ�.RVWHQIXQNWLRQ�DOV�*�WHPD��JHZlKUOHLVWHW�HLQ�KRKHV�0D�

DQ�$QSDVVXQJVIlKLJNHLW� VSH]LHOOHU�5HJHOXQJV]LHOH�DQ�GLH�$QIRUGHUXQJHQ��'XUFK�GLH� JOREDOH

%HWUDFKWXQJ� DOOHU� NULWLVFKHQ� (LJHQZHUWH� LQ� GHU� .RVWHQIXQNWLRQ� N|QQHQ� GLH� 3DUDPHWHU� DOOHU

'lPSIXQJVUHJOHU� JOHLFK]HLWLJ�RSWLPLHUW�ZHUGHQ��(V�ZLUG�HLQ�G\QDPLVFKHV�0RGHOO� GHV� UHGX�

]LHUWHQ�*HVDPWV\VWHPV�YHUZHQGHW��ZRGXUFK�DOOH�LP�6\VWHP�YRUKDQGHQHQ�5HJOHU�EHU�FNVLFK�

WLJW�ZHUGHQ��1DFK�%HGDUI�N|QQHQ�DXFK�GLH�3DUDPHWHU�DQGHUHU�5HJOHU�GHV�6\VWHPV�]XU�9HUEHV�
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VHUXQJ� GHU�'lPSIXQJ� LQ� GLH� JOREDOH�2SWLPLHUXQJ� HLQEH]RJHQ�ZHUGHQ�� EHLVSLHOVZHLVH� 3DUD�

PHWHU�GHU�NUDIWZHUNVVHLWLJHQ�366��'DGXUFK�ZLUG�HLQH�JHJHQVHLWLJH�QHJDWLYH�%HHLQIOXVVXQJ�GHU

5HJOHU� LP� VSlWHUHQ� %HWULHE� YHUPLHGHQ�� =XVlW]OLFK� ZLUG� GLH� 'lPSIXQJ� NULWLVFKHU� 0RGHQ

YHUEHVVHUW�� RKQH� GDVV� VLFK� GLH� 'lPSIXQJ� DQGHUHU� 0RGHQ� GDEHL� YHUVFKOHFKWHUW�� 'LHV� ZLUG

DOOJHPHLQ�DOV�ÄNRRUGLQLHUWH�5HJHOXQJ³�EH]HLFKQHW��'LH�IUHLH�'HILQLWLRQ�HLQHU�.RVWHQIXQNWLRQ

HUODXEW�GDU�EHU�KLQDXV�GLH�%HU�FNVLFKWLJXQJ�YRQ�6WHOOJU|�HQEHVFKUlQNXQJHQ�>��@�

'HU� $OJRULWKPXV� GHV� Ä6LPXODWHG� $QQHDOLQJ³� ZLUG� YHUZHQGHW�� XP� JUR�H� NRPELQDWRULVFKH

2SWLPLHUXQJVSUREOHPH� HIIHNWLY� ]X� O|VHQ�� VHOEVW� ZHQQ� GDV� JHZ�QVFKWH� JOREDOH� ([WUHPXP

]ZLVFKHQ�YLHOHQ� ORNDOHQ�([WUHPD� OLHJW� >��@�� ,Q� GHU�/LWHUDWXU�ZLUG�GLHVHV�9HUIDKUHQ� DOV� HLQH

0HWKRGH�]XU�5HDOLVLHUXQJ�YRQ� LQWHOOLJHQWHU�5HJHOXQJ�EHVFKULHEHQ�XQG�DOV� VHKU� JXW� JHHLJQHW

]XP�$XIILQGHQ�RSWLPDOHU�5HJOHUSDUDPHWHU�EHIXQGHQ��6LPXODWHG�$QQHDOLQJ�VWHOOW� LP�%HUHLFK

GHU�&RPSXWDWLRQDO�,QWHOOLJHQFH�QHEHQ�JHQHWLVFKHQ�$OJRULWKPHQ�HLQ�9HUIDKUHQ�GHU�HYROXWLRQl�

UHQ�%HUHFKQXQJ�GDU�>��@�

$QGHUH� (QWZXUIVYHUIDKUHQ�� ZLH� ]�� %�� VROFKH�� GLH� DXI� HLQH� /LQHDULVLHUXQJ� GHV� QLFKWOLQHDUHQ

3UR]HVVPRGHOOV�YHU]LFKWHQ��ZXUGHQ�DOV�QLFKW�JHHLJQHW�HUDFKWHW��GD�KLHU�GLH�.RPSOH[LWlW�GHU�]X

UHJHOQGHQ�6\VWHPH�EHJUHQ]W� LVW��$XFK�$QVlW]H��GLH�'lPSIXQJVUHJOHU�DXI�GHU�%DVLV�.�QVWOL�

FKHU�1HXURQDOHU�1HW]H�YHUZHQGHQ��VLQG�QLFKW�YRUWHLOKDIW��GD�DXIJUXQG�GHU�JUR�HQ�%DQGEUHLWH

GHU�P|JOLFKHQ�6\VWHP]XVWlQGH�QLFKW�JDUDQWLHUW�ZHUGHQ�NDQQ��GDVV�VLFK�GDV�6\VWHP�LQ�HLQHP

QLFKW�JHOHUQWHQ�=XVWDQG�RSWLPDO�YHUKlOW�>��@�

'LH�GHWDLOOLHUWH�5HDOLVLHUXQJ�LQQHUKDOE�GHV�DXWRQRPHQ�6\VWHPV�LVW�ZLH�]XYRU�QDFK�/HLWHEHQHQ

XQWHUJOLHGHUW�GDUJHVWHOOW�

������ $XWRQRPH�.RPSRQHQWHQ�DXI�GHU�)HOG��XQG�6WDWLRQVOHLWHEHQH

$XI� GHU� )HOGOHLWHEHQH� EHILQGHW� VLFK� ]X� MHGHP� )$&76�*HUlW� HLQ� 'lPSIXQJVUHJOHU� DOV� =X�

VWDQGVUHJOHU�PLW�NRQVWDQWHU�$XVJDQJVU�FNI�KUXQJ��%LOG������]HLJW�GDV�=XVDPPHQZLUNHQ�YRQ

$UEHLWVSXQNW��XQG�'lPSIXQJVUHJOHUQ��$OV�$XVJDQJVU�FNI�KUXQJ�ZHUGHQ�GLH�(LQJDQJVJU|�HQ

GHU�$UEHLWVSXQNWUHJOHU�XQG�GLH�$EZHLFKXQJ�GHV�/lQJVVWURPHV��EHU�GDV�)$&76�*HUlW�YRP

/lQJVVWURP� LP�$UEHLWVSXQNW� YHUZHQGHW�� 'LH� HQWVSUHFKHQGHQ� 9HNWRUHQ� VLQG� I�U� 83)&LM� DOV

N�WHV�)$&76�*HUlW�GXUFK�*O�� ������ JHJHEHQ��'LH�5�FNI�KUPDWUL[�)N� EHVLW]W� GLH�'LPHQVLRQ

������XQG�EHVWHKW�DXV�UHHOOHQ�NRQVWDQWHQ�(OHPHQWHQ��6LH�LVW�JHPl��*O���������GHILQLHUW�

( )7LMLMLLM 348, DDDD=.\D ��XQG�� ( )78�'N4�'N3�'N XXX DDD=NXD �����

NNN \)X DD -= ������
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'LH�9HUZHQGXQJ�GLHVHU�*U|�HQ�D\N�DOV�$EZHLFKXQJHQ�YRP�$UEHLWVSXQNW� LVW�QRWZHQGLJ��GD

HLQ� LQ� HLQHP� $UEHLWVSXQNW� OLQHDULVLHUWHV� 6\VWHP� DOV� ,QNUHPHQWDOPRGHOO� GDUJHVWHOOW� XQG� GHU

5HJOHU�I�U�GLHVHV�HQWZRUIHQ�ZLUG�

'LH� LP� =XVDPPHQKDQJ� PLW� GHU� 'lPSIXQJVUHJHOXQJ� VWHKHQGHQ� DXWRQRPHQ� .RPSRQHQWHQ

ZHUGHQ�]XVlW]OLFK�]X�GHQ�ELVODQJ�EHVFKULHEHQHQ�DXWRQRPHQ�.RPSRQHQWHQ�]X�DQGHUHQ�.RRU�

GLQDWLRQVPD�QDKPHQ� LQVWDOOLHUW�� $XI� GLH� 'DUVWHOOXQJ� GHU� /HW]WJHQDQQWHQ� VRZLH� DXI� GLH� GHV

5HJOHUV� I�U� WUDQVLHQWH� 6WDELOLWlW� ZLUG� DQ� GLHVHU� 6WHOOH� DXV� *U�QGHQ� GHU� hEHUVLFKWOLFKNHLW

YHU]LFKWHW�

'HU�'lPSIXQJVUHJOHU�LVW�DGDSWLHUEDU�XQG�HUKlOW�GLUHNW�YRQ�HLQHU�DXWRQRPHQ�.RPSRQHQWH�DXI

GHU� 1HW]OHLWHEHQH� GLH� 5�FNI�KUPDWUL[� )N�� GLH� GLH� RSWLPDOHQ� 5HJOHUSDUDPHWHU� JHPl�� GHV

DNWXHOOHQ�%HWULHEV]XVWDQGHV�EHLQKDOWHW��$XI�GHU�6WDWLRQVOHLWHEHQH�VLQG�]XU�5HDOLVLHUXQJ�GLHVHU

5HJHOXQJVDXIJDEH�LP�DXWRQRPHQ�6\VWHP�NHLQH�DXWRQRPHQ�.RPSRQHQWHQ�YRUJHVHKHQ�

������ $XWRQRPH�.RPSRQHQWHQ�DXI�GHU�1HW]OHLWHEHQH

'LH�%HVWLPPXQJ�GHU�RSWLPDOHQ�5�FNI�KUPDWUL]HQ�)N�I�U�DOOH�)$&76�*HUlWH�JHVFKLHKW�GXUFK

DXWRQRPH� .RPSRQHQWHQ� DXI� GHU� 1HW]OHLWHEHQH�� GD� ]XU� NRRUGLQLHUWHQ� 3DUDPHWULHUXQJ� DOOHU

'lPSIXQJVUHJOHU� JOREDOH� ,QIRUPDWLRQHQ� �EHU� GHQ� DNWXHOOHQ� =XVWDQG� GHV� JHVDPWHQ� 6\VWHPV

3LM��VROO

4LM��VROO

8L��VROO

$UEHLWVSXQNWUHJOHU

,P^8Oµ�`

5H^8Oµ�`

,T�

5�FNI�KUJU|�HQ��3LM����4LM���8L����,LM

6SDQQXQJV�
UHJOHU

%OLQGOHLVWXQJV�
IOXVVUHJOHU

:LUNOHLVWXQJV�
IOXVVUHJOHU

'lPSIXQJVUHJOHU�
D XN� ��)N�D \N

5HJOHU�]XU�%HHLQIOXVVXQJ
GHU�6WDELOLWlW

5�FNI�KUPDWUL[�)N

,LM��VROO

D,LM

D8L

D4LM

D3LM

X3�$3N

X4�$3N

X8�$3N

DX8�'N

DX4�'N

DX3�'N

�

�

� �

� �

�

�

�

�

�

�

�

�

%LOG������ 'lPSIXQJVUHJOHU�GHV�83)&LM
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HLQVFKOLH�OLFK� GHU� 7RSRORJLH� HUIRUGHUOLFK� VLQG�� ,P� )ROJHQGHQ� ZHUGHQ� GLH� (LQ]HOKHLWHQ� GHV

9HUIDKUHQV�HUOlXWHUW��'DV�%HVWLPPHQ�XQG�:HLWHUOHLWHQ�GHU�0DWUL]HQ�DQ�GLH�'lPSIXQJVUHJOHU

DOV� DXWRQRPH� .RPSRQHQWHQ� DXI� GHU� )HOGOHLWHEHQH� ZLUG� LP� 6LQQH� GHU� 7KHRULH� DXWRQRPHU

6\VWHPH�DOV�.RQNUHWLVLHUXQJ�GHU�HQWVSUHFKHQGHQ�DEVWUDNWHQ�+DQGOXQJVDQZHLVXQJ�DXIJHIDVVW�

�������� $QDO\VH�GHU�'\QDPLN�XQG�0RGDOWUDQVIRUPDWLRQ

$XI� GHU�1HW]OHLWHEHQH�PXVV� HLQ� G\QDPLVFKHV�$EELOG� GHV�(h6�YRUOLHJHQ�� =XU� G\QDPLVFKHQ

0RGHOOLHUXQJ�HLQHV�(h6�PLW�)$&76�*HUlWHQ�ZLUG�GDV�*HVDPWV\VWHP�GXUFK�GDV�QLFKWOLQHDUH

=XVWDQGVJU|�HQPRGHOO�HUVWHU�2UGQXQJ

( )
( )X[\

X[�[

�J

I

=

=&

������

GDUJHVWHOOW�� 'DEHL� ILQGHQ� GLH� EHUHLWV� LQ� $EVFKQLWW� ���� HUZlKQWHQ�0RGHOOH� $QZHQGXQJ�� 'LH

/LQHDULVLHUXQJ�GHU�*O���������LP�JHJHQZlUWLJHQ�$UEHLWVSXQNW�HUJLEW�HLQ�OLQHDUHV�=XVWDQGVJU|�

�HQPRGHOO�HUVWHU�2UGQXQJ�

( )
X'[&\

X%[$[

DDD

DDD

+=

+=�

���� ������

)�U�GLH�6\VWHPPDWUL[�$�PLW�GHU�2UGQXQJ�Q�ZHUGHQ�GLH�(LJHQZHUWH

QLM LLL ����="+= gdl ������

DOV�(LJHQZHUWH�GHV�6\VWHPV�XQG�GLH�0DWUL[�GHU�UHFKWHQ�(LJHQYHNWRUHQ

( )Q����� jjF �= ������

EHUHFKQHW��'LH�(LJHQZHUWH�JHEHQ�$XIVFKOXVV��EHU�GLH�VWDWLVFKH�6WDELOLWlW�GHV�*HVDPWV\VWHPV�

-HGH� 6FKZLQJXQJVPRGH� GHV� 6\VWHPV� HQWVSULFKW� ]ZHL� ]XHLQDQGHU� NRQMXJLHUW� NRPSOH[HQ

(LJHQZHUWHQ�� 1LFKW� VFKZLQJHQGH� 0RGHQ� NRUUHVSRQGLHUHQ� PLW� UHHOOHQ� (LJHQZHUWHQ�� 'DV

IUHTXHQ]EH]RJHQH� 'lPSIXQJVPD�� HLQHV� (LJHQZHUWSDDUHV� lL�  � dL� �� MgL� LVW� QDFK� *O�� ������

GHILQLHUW�>��@�

��
LL

L
L

gd

d
s

+
-= ������

'HU�:HUW�GHV�'lPSIXQJVPD�HV�LVW�GDGXUFK�DXI�GDV�,QWHUYDOO�>�����@�EHJUHQ]W��6FKZLQJXQJV�

PRGHQ�PLW� QXU� JHULQJHU� RGHU� VRJDU� QHJDWLYHU� 'lPSIXQJ� VLQG� XQHUZ�QVFKW� XQG�ZHUGHQ� DOV
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NULWLVFK�EH]HLFKQHW��=LHO�GHU�5HJHOXQJ�LVW�HLQH�9HUEHVVHUXQJ�GHU�'lPSIXQJ�NULWLVFKHU�0RGHQ�

G��K��GLH�(LQVWHOOXQJ�HLQHV�K|KHUHQ�QHJDWLYHQ�5HDOWHLOV�GLHVHU�0RGHQ�

8P�$XVVDJHQ� �EHU� GHQ�8UVSUXQJ� XQG� GLH�$UW� GHU� 6FKZLQJXQJVPRGHQ�PDFKHQ� ]X� N|QQHQ�

VLQG�GLH�=XVDPPHQKlQJH�]ZLVFKHQ�GHQ�(LJHQZHUWHQ�XQG�GHQ�=XVWDQGVJU|�HQ�]X�EHUHFKQHQ�

'LHVH� HUJHEHQ� VLFK� DXV� HLQHU� 0RGDOWUDQVIRUPDWLRQ� GHV� =XVWDQGVJU|�HQPRGHOOV� �������� 'LH

7UDQVIRUPDWLRQVPDWUL[� LVW� GLH�0DWUL[� GHU� UHFKWHQ�(LJHQYHNWRUHQ� �������� 'HU�PRGDOWUDQVIRU�

PLHUWH�=XVWDQGVYHNWRU�[P�HUJLEW�VLFK�DXV

P[[ F=D ������

XQG�GDV�PRGDOWUDQVIRUPLHUWH�6\VWHP�]X

X'[&X'[&\

X%[X%[$[

PP

PPPP

DDD

DD

+=+=

+=+=

F

LYFY&

� ������

'LH�0DWUL[�Y�LVW�GLH�OLQNH�(LJHQYHNWRUPDWUL[�XQG�EHUHFKQHW�VLFK�DXV

�-=FY ���� ������

'LH�WUDQVIRUPLHUWH�6\VWHPPDWUL[�L�LVW�HLQH�'LDJRQDOPDWUL[��ZHOFKH�DOV�'LDJRQDOHOHPHQWH�GLH

Q�(LJHQZHUWH�GHV�6\VWHPV�HQWKlOW��'DV�PRGDOWUDQVIRUPLHUWH�6\VWHP�PLW�GHP�QHXHQ�=XVWDQGV�

YHNWRU�[P� LVW�VRPLW�YROOVWlQGLJ�HQWNRSSHOW�� ,VW� LP�6\VWHP�HLQH�EHVWLPPWH�6FKZLQJXQJVPRGH

DQJHUHJW�� VR� VLQG� QXU� GLH� ]XP� EHWUHIIHQGHQ� (LJHQZHUWSDDU� JHK|UHQGHQ� .RPSRQHQWHQ� GHV

WUDQVIRUPLHUWHQ�=XVWDQGVYHNWRUV�[P� DQ�GHU�6FKZLQJXQJ�EHWHLOLJW��$XV� GHU�%H]LHKXQJ� ������

NDQQ�HUPLWWHOW�ZHUGHQ��ZHOFKH�UHDOHQ�=XVWDQGVJU|�HQ�VLFK�LQ�ZHOFKHP�0D�H�XQG�LQ�ZHOFKHU

3KDVHQODJH�DQ�GHQ�HLQ]HOQHQ�6FKZLQJXQJVPRGHQ�EHWHLOLJHQ�

$P�%HLVSLHO�GHV�83)&�HUJHEHQ�VLFK�I�U�GDV�N�WH�)$&76�*HUlW�DXV�GUHL�$XVJDQJV��XQG�YLHU

(LQJDQJVJU|�HQ�GHV�5HJOHUV� LQVJHVDPW�]Z|OI�P|JOLFKH�3DUDPHWHU�GHV�'lPSIXQJVUHJOHUV�DOV

(OHPHQWH�GHU�0DWUL[�)N��GLH�LQ�HLQHU�JOREDOHQ�2SWLPLHUXQJ�IHVWJHOHJW�ZHUGHQ��%HL�PHKUHUHQ

)$&76�*HUlWHQ�LQQHUKDOE�GHV�(h6�EHWUlJW�GLH�'LPHQVLRQ�GHU�2SWLPLHUXQJVDXIJDEH�IROJOLFK

9LHOIDFKH�YRQ�]Z|OI��1LFKW� MHGHU�P|JOLFKH�.RSSOXQJVZHJ� LQQHUKDOE� HLQHV�5HJOHUV� KDW� HLQH

KRKH�:LUNVDPNHLW�EH]�JOLFK�GHU�6FKZLQJXQJVGlPSIXQJ��8P�GHQ�5HFKHQDXIZDQG�GHU�3DUD�

PHWHURSWLPLHUXQJ� LQ�*UHQ]HQ�]X�KDOWHQ��ZLUG�GDKHU� YRU� GHU�'XUFKI�KUXQJ� GHU�2SWLPLHUXQJ

HLQH�VLQQYROOH�%HVFKUlQNXQJ�GHU�5HJOHUVWUXNWXU�YRUJHQRPPHQ��)�U�MHGHQ�5HJOHU�ZHUGHQ�GLH

]XU�'lPSIXQJ�NULWLVFKHU�0RGHQ�ZLUNVDPVWHQ�.RSSOXQJVZHJH�DXVJHZlKOW�XQG�DQVFKOLH�HQG

QXU� GHUHQ� hEHUWUDJXQJVNRQVWDQWHQ� RSWLPLHUW�� 'LH� hEHUWUDJXQJVNRQVWDQWHQ� XQZLUNVDPHU

.RSSOXQJVZHJH� ZHUGHQ� ]X� 1XOO� JHVHW]W�� 'D]X� PXVV� ]XQlFKVW� EHVWLPPW� ZHUGHQ�� ZHOFKHV

)$&76�*HUlW� ZHOFKH� NULWLVFKH� 0RGH� SULPlU� EHGlPSIHQ� VROO�� $QKDQG� GHU� PRGDOWUDQVIRU�



�� 6\QWKHVH�GHV�DXWRQRPHQ�5HJHOXQJVV\VWHPV�I�U�)$&76

PLHUWHQ� (LQJDQJVPDWUL[� %P� NDQQ� GLUHNW� GHU� (LQIOXVV� GHU� P|JOLFKHQ� 'lPSIXQJVUHJOHU�

6WHOOJU|�HQ�DXI�GLH�HLQ]HOQHQ�0RGHQ�EHVWLPPW�ZHUGHQ��=X� MHGHU�NULWLVFKHQ�0RGH� OlVVW� VLFK

DXI�GLHVH�:HLVH�HLQ�)$&76�*HUlW�EHVWLPPHQ��GDV�PLW�PLQGHVWHQV�HLQHU�GHU�GUHL�P|JOLFKHQ

6WHOOJU|�HQ� GLH� JU|�WH� 6WHXHUEDUNHLW� GHU� 0RGH�� G�� K�� GHQ� JU|�WHQ� (LQIOXVV�� DXIZHLVW�� 'HU

6FKZLQJXQJVPRGH�PLW� GHU� JHULQJVWHQ� 'lPSIXQJ� ZLUG� GDV� )$&76�*HUlW� PLW� GHP� JU|�WHQ

(LQIOXVV�DXI�GLHVH�0RGH�]XJHRUGQHW��'LH�ZHLWHUHQ�0RGHQ�ZHUGHQ�LQ�GHU�5HLKHQIROJH�]XQHK�

PHQGHU�'lPSIXQJ�HQWVSUHFKHQG�DXI�GLH�MHZHLOV�UHVWOLFKHQ�)$&76�*HUlWH�YHUWHLOW��+LHUGXUFK

ZLUG� VLFKHUJHVWHOOW�� GDVV� GLH� GRPLQLHUHQGHQ� NULWLVFKHQ� 6FKZLQJXQJVPRGHQ� P|JOLFKVW� JXW

EHGlPSIW�ZHUGHQ��DXFK�ZHQQ�GDV�DP�EHVWHQ�JHHLJQHWH�)$&76�*HUlW�HLQHQ�JU|�HUHQ�(LQIOXVV

DXI�DQGHUH�XQNULWLVFKH�0RGHQ�KDEHQ�VROOWH�

'LH�$XVZDKO�GHU�ZLUNVDPVWHQ�.RSSOXQJVZHJH�LQ�MHGHP�'lPSIXQJVUHJOHU�JHVFKLHKW�DQKDQG

GHU� LQ� >��@� I�U� (LQJU|�HQV\VWHPH� HLQJHI�KUWHQ�'lPSIXQJV�6HQVLWLYLWlWVIDNWRUHQ� �'6)��� GLH

ZLH�IROJW�GHILQLHUW�VLQG�
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'HU�'6)L�GU�FNW�GLH�6HQVLWLYLWlW�GHV�5HDOWHLOV�GHV�L�WHQ�(LJHQZHUWHV�HLQHV�JHUHJHOWHQ�6\VWHPV

JHJHQ�EHU�GHU�hEHUWUDJXQJVNRQVWDQWHQ�I�GHU�5HJHOXQJVYRUVFKULIW�X� ��I�\�DXV��'LH�(LQJDQJV�

JU|�H�GHU�5HJHOVWUHFNH�GHV�6\VWHPV�ZLUG�PLW�X��GLH�$XVJDQJVJU|�H�PLW�\�EH]HLFKQHW��'DEHL

LVW�yLO� (OHPHQW� GHU� OLQNHQ� XQG� fPL� (OHPHQW� GHU� UHFKWHQ� (LJHQYHNWRUPDWUL[�� EO� (OHPHQW� GHV

6WHXHUYHNWRUV� E� XQG� FP� (OHPHQW� GHV� $XVJDQJVYHNWRUV� F� HLQHV� QLFKW� PRGDOWUDQVIRUPLHUWHQ

(LQJU|�HQV\VWHPV��(LQ�KRKHU�:HUW�HLQHV�'6)�EHGHXWHW��GDVV�HLQH�bQGHUXQJ�GHU�EHWUHIIHQGHQ

hEHUWUDJXQJVNRQVWDQWHQ�HLQH�VWDUNH�9HUVFKLHEXQJ�GHV�5HDOWHLOV�GHV�(LJHQZHUWHV�EHZLUNW�

)�U�GHQ�=XVWDQGVUHJOHU�)N�MHGHV�)$&76�*HUlWHV�N�ZHUGHQ�I�U�MHGHQ�HLQ]HOQHQ�.RSSOXQJVZHJ

XQG� MHGH�NULWLVFKH�0RGH�GLH�'6)� HUPLWWHOW��'D�GLH�hEHUWUDJXQJVNRQVWDQWHQ�GHU�5HJOHU� DXI�

JUXQG�GHU� OLPLWLHUWHQ�6WHXHUOHLVWXQJ� GHU� )$&76�*HUlWH� ]X� EHJUHQ]HQ� VLQG�� VLQG� LQ� GHQ�=X�

VWDQGVUHJOHUQ�GLH�.RSSOXQJVZHJH�PLW�GHQ�K|FKVWHQ�'6)�:HUWHQ�]X�IDYRULVLHUHQ�

6RPLW�ZHUGHQ� I�U� MHGHQ� =XVWDQGVUHJOHU� QXU� GLHMHQLJHQ�.RSSOXQJVZHJH� DXVJHZlKOW�� GLH� GLH

JU|�WHQ� '6)� EH]�JOLFK� GHU� ]XJHRUGQHWHQ� NULWLVFKHQ� 6FKZLQJXQJVPRGH� DXIZHLVHQ�� 'LH

$Q]DKO� GHU� SUR� =XVWDQGVUHJOHU�)N� ]X� ZlKOHQGHQ� .RSSOXQJVZHJH� ZLUG� ]XYRU� HLQPDOLJ� DXI

HLQHQ�IHVWHQ�:HUW�EHJUHQ]W��$XI�GLHVH�:HLVH� ILQGHW�HLQH�9RUVWUXNWXULHUXQJ�GHU�'lPSIXQJV�

UHJOHU�VWDWW�

(LQH� HQWVSUHFKHQGH� DXWRQRPH� .RPSRQHQWH� DXI� GHU� 1HW]OHLWHEHQH� PXVV� HLQ� G\QDPLVFKHV

$EELOG�GHV�*HVDPWV\VWHPV�EHLQKDOWHQ�XQG�GLH�YRUJHQDQQWHQ�$QDO\VHQ�GHV�6\VWHPV�GXUFKI�K�

UHQ��DXWRQRPH�.RPSRQHQWH�]XU�$QDO\VH�GHU�'\QDPLN��



6\QWKHVH�GHV�DXWRQRPHQ�5HJHOXQJVV\VWHPV�I�U�)$&76 ��

�������� .RVWHQIXQNWLRQ�]XU�*�WHEHZHUWXQJ

8P� GLH� DXVJHZlKOWHQ� hEHUWUDJXQJVNRQVWDQWHQ� GHU� =XVWDQGVUHJOHU� JOREDO� RSWLPLHUHQ� ]X

N|QQHQ��P�VVHQ�]XYRU�VLQQYROOH�2SWLPLHUXQJVNULWHULHQ�JHIXQGHQ�XQG�LQ�)RUP�HLQHU�]X�RSWL�

PLHUHQGHQ�.RVWHQIXQNWLRQ� IRUPXOLHUW�ZHUGHQ��'D� GLH�'lPSIXQJ� NULWLVFKHU�0RGHQ� LP�9RU�

GHUJUXQG�VWHKW��PXVV�GLH�.RVWHQIXQNWLRQ�GLH�'lPSIXQJ�GHU�0RGHQ�GHV�*HVDPWV\VWHPV�PLW

GHQ� DNWXHOO� YHUZHQGHWHQ� =XVWDQGVUHJOHUQ� TXDQWLIL]LHUHQ�� 0LW� GHP� 5HJOHUIXQNWLRQDO� ������

HUJLEW� VLFK� DXV� *O�� ������� I�U� GLH� 6\VWHPPDWUL[�$IE� GHV� JHVDPWHQ� OLQHDULVLHUWHQ�� JHUHJHOWHQ

6\VWHPV�GHU�$XVGUXFN���������'LH�*HVDPW�5�FNI�KUPDWUL[�)�KDW�JHPl��%LOG������GLH�'LPHQ�

VLRQ� ( ) ( )IJQIJQ B�B� ¼�¼ ��ZREHL� IJQ B �GLH�$Q]DKO�GHU�LP�6\VWHP�YRUKDQGHQHQ�)$&76�

*HUlWH�EH]HLFKQHW��'DV�G\QDPLVFKH�6\VWHP�HLQHV�(h6�EHVLW]W�NHLQHQ�'XUFKJULII��'DKHU�JLOW

'� ���

\)X DD -= ������

( )%)&$$ IE -= ��� ������

-HGHV� )$&76�*HUlW� EHVLW]W� HLQHQ� HLJHQHQ� 'lPSIXQJVUHJOHU�� GHU� QXU� ORNDO� JHPHVVHQH� (LQ�

JDQJVJU|�HQ�HUKlOW��'DKHU�OlVVW�VLFK�*O���������LQ�.RPSRQHQWHQ�I�U�GLH�QBIJ�)$&76�*HUlWH

LQ� GHU� )RUP� ������� VFKUHLEHQ�� $XIJUXQG� GLHVHU� GH]HQWUDOHQ� 5HJHOXQJ� KDW� GLH� *HVDPWU�FN�

I�KUPDWUL[�)�HLQH�%ORFNGLDJRQDOIRUP�
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'LH� (LJHQZHUWH� YRQ�$IE� VLQG� GHPQDFK� GLH� (LJHQZHUWH� GHV� JHUHJHOWHQ� 6\VWHPV� XQG� OLHIHUQ

DQDORJ� ]XP� XQJHUHJHOWHQ� 6\VWHP�$XVVDJHQ� �EHU� 6FKZLQJXQJVPRGHQ�� $XIJUXQG� GHU� KRKHQ

'LPHQVLRQ�GHV�6\VWHPV�VLQG�QXPHULVFKH�9HUIDKUHQ�]XU�%HVWLPPXQJ�GHU�(LJHQZHUWH�QRWZHQ�

GLJ��'LHVH�9HUIDKUHQ� GHILQLHUHQ� MHGRFK� QLFKW� GLH� 5HLKHQIROJH� GHU� EHUHFKQHWHQ�:HUWH�� (LQH

=XRUGQXQJ� GHU� (LJHQZHUWH� GHV� JHUHJHOWHQ� ]X� GHQHQ� GHV� XQJHUHJHOWHQ� 6\VWHPV�� G�� K�� GLH

%HVWLPPXQJ� YRQ� 9HUVFKLHEXQJHQ� GHU� (LJHQZHUWH� GXUFK� GLH� 5HJHOXQJ� ]XU� %HZHUWXQJ� GHU

'lPSIXQJ�� LVW� GHVKDOE� QXU� VFKZHU� P|JOLFK�� 6RPLW� LVW� HLQH� .RVWHQIXQNWLRQ� ]X� ZlKOHQ�� GLH

RKQH�GLHVH�=XRUGQXQJ�DXVNRPPW��'D]X�ZLUG�]XQlFKVW�HLQH�6WUDIH�I�U�QLFKW�HUUHLFKWH�'lPS�

IXQJVYRUJDEHQ�I�U�GLH�0RGH�L�ZLH�IROJW�GHILQLHUW�
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�� 6\QWKHVH�GHV�DXWRQRPHQ�5HJHOXQJVV\VWHPV�I�U�)$&76

'DULQ� ZLUG� HLQH� YRUJHJHEHQH� 6ROOGlPSIXQJ� sVROO� YHUZHQGHW�� ZHOFKH� VlPWOLFKH� 0RGHQ� LP

,GHDOIDOO� DXIZHLVHQ� VROOHQ��)DOOV� HLQH�0RGH�PLQGHVWHQV�GLH�6ROOGlPSIXQJ�DXIZHLVW�� VR�ZLUG

NHLQH�6WUDIH�HUWHLOW��$QGHUHQIDOOV�ZLUG�HLQH�6WUDIH�HUWHLOW��GLH�PLW�]XQHKPHQGHP�$EVWDQG�YRQ

GHU�6ROOGlPSIXQJ�]XQLPPW�

'LH�=XVWDQGVGlPSIXQJVUHJOHU�GlPSIHQ�]ZDU�KDXSWVlFKOLFK�GLH�MHZHLOV�]XJHRUGQHWHQ�6FKZLQ�

JXQJVPRGHQ� DE���EHQ� MHGRFK� DXFK�(LQIOXVV� DXI� DQGHUH�(LJHQZHUWH� GHV�6\VWHPV� DXV��'DKHU

PXVV� GLH�'lPSIXQJ� DOOHU�(LJHQZHUWH� LQ� GHU�.RVWHQIXQNWLRQ� EHU�FNVLFKWLJW�ZHUGHQ�� XP�GDV

$XIWUHWHQ�YRQ�(LJHQZHUWHQ�PLW�SRVLWLYHP�5HDOWHLO� ]X�YHUPHLGHQ��+LHU]X�ZHUGHQ�GLH�'lPS�

IXQJVVWUDIWHUPH�DOOHU�0RGHQ�LQ�GHU�.RVWHQIXQNWLRQ�DXIDGGLHUW��,Q�*O���������LVW�]XVlW]OLFK�HLQ

*HZLFKWXQJVH[SRQHQW� x� HLQJHI�KUW��0LW� GLHVHP� OlVVW� VLFK� EHL� HLQHU� $GGLWLRQ� GHU� HLQ]HOQHQ

6WUDIHQ�HLQH�XQHUZ�QVFKWH�/LQHDULWlW�YHUPHLGHQ��%HL�x� ���KHEW�EHL�JOHLFKHU�'lPSIXQJVGLIIH�

UHQ]�HLQH�9HUEHVVHUXQJ�GHU�'lPSIXQJ�HLQHV�(LJHQZHUWHV�QDKH�GHU�6ROOGlPSIXQJ�HLQH�9HU�

VFKOHFKWHUXQJ�GHV�DP�VFKZlFKVWHQ�JHGlPSIWHQ�(LJHQZHUWV�DXI��REZRKO�GHU�YRUKHULJH�=XVWDQG

HLQHU�HLQGHXWLJ�EHVVHUHQ�6\VWHPGlPSIXQJ�HQWVSULFKW��8P�9HUVFKOHFKWHUXQJHQ�GHU�'lPSIXQJ

LQ�JUR�HP�$EVWDQG�]XU�6ROOGlPSIXQJ�K|KHU�]X�EHVWUDIHQ�DOV� LQ�GHU�1lKH�GHU�6ROOGlPSIXQJ�

LVW�HLQ�*HZLFKWXQJVH[SRQHQW�YRQ�x� ���JHHLJQHW�XQG�ZLUG�LQ�GHQ�IROJHQGHQ�8QWHUVXFKXQJHQ

YHUZHQGHW�

'LH� 'lPSIXQJ� VFKOHFKW� EHHLQIOXVVEDUHU� 0RGHQ� LVW� RIWPDOV� QXU� GXUFK� KRKH� 6WHOOJU|�HQ� ]X

YHUEHVVHUQ��$XIJUXQG�GHU� EHJUHQ]WHQ�6WHXHUOHLVWXQJ� GHU� )$&76�*HUlWH�PXVV� GLH� GXUFK� GLH

'lPSIXQJVUHJOHU�DXIJHEUDFKWH�6WHOOJU|�H�XQEHGLQJW�EHVFKUlQNW�ZHUGHQ��'LHV�NDQQ� LP�5DK�

PHQ�HLQHU�2SWLPLHUXQJ�GHU�5HJOHUSDUDPHWHU�QXU�LQGLUHNW�GXUFK�HLQH�%HVFKUlQNXQJ�GHU�%HWUl�

JH� GHU� HLQ]HOQHQ� 3DUDPHWHU� IST� GHU� 0DWUL[�)� JHVFKHKHQ�� 'D]X� ZLUG� HLQH� 6WUDIIXQNWLRQ� I�U

XQ]XOlVVLJ�KRKH�6WHOOJU|�HQ�JHPl��*O���������GHILQLHUW�

VRQVW

I�U

STSTV

PD[STSTV

I6

II6

¼=

>�=

k�

�
������

)DOOV� HLQ� YRUJHVFKODJHQHU�:HUW� I�U� IST� JU|�HU� DOV� HLQ� YRUJHJHEHQHU�:HUW� IPD[� LVW�� ZLUG� GLH

5�FNI�KUPDWUL[�)�XQJ�OWLJ�XQG�PXVV�LQ�MHGHP�)DOO�YHUZRUIHQ�ZHUGHQ��ZDV�GXUFK�HLQH�XQHQG�

OLFK�KRKH�6WUDIH�HU]LHOW�ZLUG��$OOH�3DUDPHWHU�HLQHU�J�OWLJHQ�5�FNI�KUPDWUL[�ZHUGHQ�PLW�HLQHP

]X�LKUHP�%HWUDJ�SURSRUWLRQDOHQ�6WUDIWHUP�YHUVHKHQ��+LHUGXUFK�ZLUG�EHL�]ZHL�5HJOHUSDUDPHW�

ULHUXQJHQ�PLW� JOHLFKHU�'lPSIXQJVJ�WH� GLHMHQLJH�PLW� GHQ� NOHLQHUHQ�hEHUWUDJXQJVNRQVWDQWHQ

XQG�GDPLW�HLQHP�JHULQJHUHQ�6WHXHUOHLVWXQJVHLQVDW]�EHJ�QVWLJW��'HU�6WUDIWHUP�GDUI�DOOHUGLQJV

NHLQHVIDOOV� DXIJUXQG� HLQHU� 6WHOOJU|�HQHLQVSDUXQJ� HLQH� 9HUVFKOHFKWHUXQJ� GHU� 'lPSIXQJ

DXVJOHLFKHQ�� VR� GDVV� GHU� 3URSRUWLRQDOLWlWVIDNWRU� k� GHU� 6WHOOJU|�HQVWUDIHQ� QXU� HLQHQ� UHODWLY

NOHLQHQ�:HUW�EHVLW]W��8P�DOOH�3DUDPHWHU�GHU�$XVJDQJVU�FNI�KUXQJ�JOHLFK]HLWLJ�EHWUDFKWHQ�]X

N|QQHQ�� LVW� HV� DXFK� KLHU� VLQQYROO�� GLH� 6WUDIWHUPH� DOOHU� .RPSRQHQWHQ� GHU� 5�FNI�KUPDWUL[
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DXI]XDGGLHUHQ�� 8QWHU� %HU�FNVLFKWLJXQJ� GHU� HU|UWHUWHQ� $VSHNWH� ZLUG� GLH� .RVWHQIXQNWLRQ

LQVJHVDPW�ZLH�IROJW�GHILQLHUW�
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'LHVH� .RVWHQIXQNWLRQ�� LQ� GHU� GLH� 6WUDIHQ� I�U� $EZHLFKXQJHQ� YRQ� HLQHU� 6ROOGlPSIXQJ� XQG

6WUDIHQ� KLQVLFKWOLFK� GHV� %HWUDJHV� DOOHU� (OHPHQWH� GHU� 5�FNI�KUPDWUL[�)� DXIDGGLHUW� ZHUGHQ�

ZLUG� ]XP� $XIILQGHQ� RSWLPDOHU� 'lPSIXQJVUHJOHUSDUDPHWHU� LP� )ROJHQGHQ� DOV� =LHOIXQNWLRQ

RSWLPLHUW�

�������� 2SWLPLHUXQJ�PLW�6LPXODWHG�$QQHDOLQJ

'DV� 2SWLPLHUXQJVYHUIDKUHQ� Ä6LPXODWHG� $QQHDOLQJ³� �6$�� EDVLHUW� DXI� HLQHU� 0RGHOOLHUXQJ

SK\VLNDOLVFKHU�$EN�KOYRUJlQJH��GLH�LQ�HLQHQ�IRUPDOHQ�=XVDPPHQKDQJ�PLW�NRPELQDWRULVFKHQ

2SWLPLHUXQJVSUR]HVVHQ� JHEUDFKW�ZHUGHQ� >������@��=LHO� LVW� HV�� LQQHUKDOE� HLQHV� YRUJHJHEHQHQ

6XFKUDXPHV�GHU�2SWLPLHUXQJVYDULDEOHQ�GDV�0LQLPXP�HLQHU�YRQ�GLHVHQ�9DULDEOHQ�DEKlQJLJHQ

=LHOIXQNWLRQ� ]X� ILQGHQ��'DV�9HUIDKUHQ� ELHWHW�PHKUHUH� 3DUDPHWHU�� GLH� DEKlQJLJ� YRQ� GHU�$UW

XQG� GHU� .RPSOH[LWlW� GHV� 2SWLPLHUXQJVSUREOHPV� KHXULVWLVFK� HLQJHVWHOOW� ZHUGHQ�P�VVHQ�� ,P

(LQ]HOQHQ�VLQG�GLHV�GLH�6WDUWWHPSHUDWXU�7VWDUW��GLH�(QGWHPSHUDWXU�7HQG��GLH�DQIlQJOLFKH�6XFK�

KlXILJNHLW�0PD[�EHL�GHU�$QIDQJVWHPSHUDWXU��GHU�)DNWRU�l7��XP�GHQ�GLH�7HPSHUDWXU� LQ� MHGHP

6FKULWW�YHUULQJHUW�ZLUG�XQG�GHU�)DNWRU�l0��XP�GHQ�GLH�6XFKKlXILJNHLW�QDFK�MHGHU�7HPSHUDWXU�

UHGXNWLRQ�YHUULQJHUW�ZLUG��'LH�JHZlKOWHQ�:HUWH�GLHVHU�3DUDPHWHU�VLQG�LQ�$QKDQJ�%�]X�ILQGHQ�

,P�YRUOLHJHQGHQ�2SWLPLHUXQJVSUREOHP�VLQG�GLH�(OHPHQWH�GHU�*HVDPW�5�FNI�KUPDWUL[�)�GLH

=XVWDQGVYDULDEOHQ�GHV�2SWLPLHUXQJVSUREOHPV��ZREHL�JHPl��GHU�REHQ�EHVFKULHEHQHQ�%HZHU�

WXQJ�GXUFK�GLH�'6)� XQZLUNVDPH�(OHPHQWH� YRQ� GHU�2SWLPLHUXQJ� DXVJHVFKORVVHQ� VLQG� �9RU�

VWUXNWXULHUXQJ� GHU�5HJOHU���$OV�$XVJDQJVNRQILJXUDWLRQ�ZLUG� I�U� MHGHV� ]X� RSWLPLHUHQGH�(OH�

PHQW�IST�GHU�:HUW���DQJHQRPPHQ��'DV�HQWVSULFKW�GHP�XQJHUHJHOWHQ�6\VWHP��)� ����� I�U�GDV

VLFK�GLH�.RVWHQ�.XQJHUHJHOW�EHUHFKQHQ�ODVVHQ��'LH�]X�RSWLPLHUHQGHQ�5HJOHU�VROOHQ�LQ�MHGHP�)DOO

HLQH�K|KHUH�'lPSIXQJ�XQG�GDPLW�JHULQJHUH�.RVWHQ�HU]LHOHQ�DOV�GDV�XQJHUHJHOWH�6\VWHP��'LH

7HPSHUDWXU�7� LVW� DOV�%HZHJOLFKNHLW�GHU�.RQILJXUDWLRQ�XQG�GDPLW�DOV�P|JOLFKH�9HUlQGHUXQJ

GHU�=XVWDQGVYDULDEOHQ�DXI]XIDVVHQ��'LH�6WDUWWHPSHUDWXU�7VWDUW�ZLUG�JOHLFK�GHP�=ZHLIDFKHQ�GHV

PD[LPDO�]XOlVVLJHQ�:HUWHV� IPD[� DOOHU�5HJOHUSDUDPHWHU�JHZlKOW��'DGXUFK�ZLUG� VLFKHUJHVWHOOW�

GDVV� EHUHLWV� YRP� 8UVSUXQJ� GHU� 6XFKH� LP� 1XOOSXQNW� DOOH� HUODXEWHQ� 3DUDPHWHUHLQVWHOOXQJHQ

HUUHLFKEDU�VLQG��,Q�MHGHP�,WHUDWLRQVVFKULWW�HUJHEHQ�VLFK�GLH�QHXHQ�2SWLPLHUXQJVYDULDEOHQ�IST�QHX

DXV�GHU�]XYRU�J�OWLJHQ�.RQILJXUDWLRQ�GHU�:HUWH�IST�DOW�QDFK�*O���������

77II DOWSTQHXST ¼-¼+= z����� ������
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'LH� 9DULDEOH� z� UHSUlVHQWLHUW� HLQH� JOHLFKYHUWHLOWH� =XIDOOV]DKO� ]ZLVFKHQ� �� XQG� ��� ,P� 6$�

$OJRULWKPXV�ZLUG�HLQH�QHXH�.RQILJXUDWLRQ�GHU�3DUDPHWHU�QLFKW�QXU�GDQQ��EHUQRPPHQ��ZHQQ

VLH�]X�JHULQJHUHQ�.RVWHQ�I�KUW��VRQGHUQ�PLW�HLQHU�EHVWLPPWHQ�YRQ�GHU�7HPSHUDWXU�DEKlQJLJHQ

:DKUVFKHLQOLFKNHLW�DXFK�GDQQ��ZHQQ�VLH�K|KHUH�.RVWHQ�HU]LHOW��'LHVHV�9HUKDOWHQ�HUODXEW�GDV

9HUODVVHQ� HLQHU� J�QVWLJHQ�.RQILJXUDWLRQ�� RKQH� GDVV� VLFK� GDV�9HUIDKUHQ� DQ� GLHVH� ÄHULQQHUW³�

%HL�GHQ�DQIlQJOLFK�KRKHQ�7HPSHUDWXUHQ�XQG�GHU�NRUUHVSRQGLHUHQGHQ�:DKUVFKHLQOLFKNHLW�QDKH

��VSULQJW�GHU�$OJRULWKPXV�DXIJUXQG�GHVVHQ�GXUFK�GLH�=XVWlQGH��RKQH�HLQH�PHUNOLFKH�8QWHU�

VFKHLGXQJ�]ZLVFKHQ�KRKHQ�XQG�QLHGULJHQ�.RVWHQ�YRU]XQHKPHQ��:HLWHUKLQ�ZHUGHQ�DXIJHIXQ�

GHQH�=XVWlQGH�PLW�JHULQJHQ�.RVWHQ�DXFK�EHL�QLHGULJHQ�7HPSHUDWXUHQ�PLW�HLQHU�H[LVWLHUHQGHQ

:DKUVFKHLQOLFKNHLW�YHUODVVHQ��RKQH�VLH�LP�:HLWHUHQ�]X�EHU�FNVLFKWLJHQ��,QVJHVDPW�I�KUW�GLHV

]X�HLQHU�YHUKlOWQLVPl�LJ�ODQJVDPHQ�.RQYHUJHQ]�GHV�9HUIDKUHQV��$X�HUGHP�JHKW�GLH�%HUHFK�

QXQJ�GHU�.RVWHQ� I�U� MHGH� JHlQGHUWH�.RQILJXUDWLRQ� GHU�5HJOHUSDUDPHWHU� IST�QHX�PLW� HLQHU�%H�

VWLPPXQJ� GHU� OLQHDULVLHUWHQ� 6\VWHPPDWUL[� GHV� JHUHJHOWHQ� 6\VWHPV� $IE� QDFK� *O�� ������� XQG

HLQHU�]HLWDXIZlQGLJHQ�(LJHQZHUWEHUHFKQXQJ�GLHVHU�0DWUL[�HLQKHU��$XV�GLHVHQ�*U�QGHQ�ZLUG

GLH�R��J��(LJHQVFKDIW�GHV�6$�$OJRULWKPXV�QLFKW�XPJHVHW]W��VR�GDVV�LQ�MHGHP�)DOO�QXU�VROFKH

.RQILJXUDWLRQHQ��EHUQRPPHQ�ZHUGHQ��GLH�HLQH�9HUULQJHUXQJ�GHU�.RVWHQ�EHZLUNHQ�

=XU�5HGX]LHUXQJ� YRQ�5HFKHQ]HLWHQ� LVW� HV� GDU�EHU� KLQDXV� HUIRUGHUOLFK�� YRU� GHU� LQ�$EVFKQLWW

��������EHVFKULHEHQHQ�$QDO\VH�GHU�G\QDPLVFKHQ�6\VWHPHLJHQVFKDIWHQ�HLQ�1HW]UHGXNWLRQVYHU�

IDKUHQ� DQ]XZHQGHQ�� .RKlUHQWH� *HQHUDWRUJUXSSHQ� N|QQHQ� GDGXUFK� ]X� (UVDW]PDVFKLQHQ

]XVDPPHQJHIDVVW�ZHUGHQ��ZRGXUFK�GLH�2UGQXQJ�GHV�*HVDPWV\VWHPV�HUKHEOLFK�UHGX]LHUW�ZLUG

XQG�HLQH�VFKQHOOHUH�%HUHFKQXQJ�GHU�(LJHQZHUWH�P|JOLFK�LVW��,Q�>��@�ZLUG�GD]X�HLQ�9HUIDKUHQ

]XU�1HW]lTXLYDOHQWLHUXQJ�YRUJHVWHOOW��GDV�I�U�QHW]�EHUJUHLIHQGH�6WDELOLWlWVXQWHUVXFKXQJHQ�LP

OLEHUDOLVLHUWHQ�0DUNW�JHHLJQHW�LVW�

$EVFKOLH�HQG�VWHOOW� VLFK�GLH�)UDJH�� LQ�ZHOFKHP�=\NOXV�GLH�DXWRPDWLVFKH�3DUDPHWULHUXQJ�GHU

'lPSIXQJVUHJOHU� YRU]XQHKPHQ� LVW�� 8P� RSWLPDOH� 'lPSIXQJVHLJHQVFKDIWHQ� GHV� (h6� ]X

JDUDQWLHUHQ��LVW�JHPl��$EVFKQLWW�������XQG�5HJHO�1U����LQ�7DEHOOH�����QDFK�MHGHU�ZHVHQWOLFKHQ

9HUlQGHUXQJ�GHV�%HWULHEV]XVWDQGHV�LQ�MHGHP�)DOO�HLQH�1HXSDUDPHWULHUXQJ�HUIRUGHUOLFK��(LQH

KLQVLFKWOLFK�GHV�6FKZLQJXQJVYHUKDOWHQV�ZHVHQWOLFKH�9HUlQGHUXQJ�GHV�%HWULHEV]XVWDQGHV�HLQHV

(h6�EHGHXWHW�HLQH�bQGHUXQJ�GHU�(LJHQZHUWNRQILJXUDWLRQ��'LHVH�ZLHGHUXP�LVW�DQ�HLQHU�bQGH�

UXQJ� GHV� :HUWHV� GHU� ]XYRU� GHILQLHUWHQ� .RVWHQIXQNWLRQ� HUNHQQEDU�� 'DKHU� LVW� HV� VLQQYROO�

]\NOLVFK��]��%��LP�=HLWUDVWHU�YRQ����0LQXWHQ��HLQH�%HUHFKQXQJ�GHU�.RVWHQ�I�U�GHQ�DNWXHOOHQ

%HWULHEV]XVWDQG� HLQHV� (h6� YRU]XQHKPHQ� XQG� ]XYRU� HLQH� DXI� (UIDKUXQJVZHUWHQ� EDVLHUHQGH

]XOlVVLJH�2EHUJUHQ]H�GLHVHU�.RVWHQ�]X�GHILQLHUHQ��hEHUVFKUHLWHQ�GLH�.RVWHQ�GLHVH�2EHUJUHQ�

]H�� VR� LVW� HLQH� 1HXSDUDPHWULHUXQJ� GHU� 'lPSIXQJVUHJOHU� YRU]XQHKPHQ�� 'LH� .RVWHQIXQNWLRQ

UHSUlVHQWLHUW� GDPLW� HLQ�*�WHPD���PLW� GHP� GDV� DXWRQRPH� 6\VWHP� HLQH�.RQWUROOH� GHU� DXVJH�

I�KUWHQ� +DQGOXQJVDXIWUlJH� EH]�JOLFK� GHU� 9HUEHVVHUXQJ� GHV� 6FKZLQJXQJVYHUKDOWHQV� YRU�

QLPPW��(UJlQ]HQG�GD]X�N|QQHQ�I�U�W\SLVFKH�%HWULHEVVLWXDWLRQHQ�JHQHULHUWH�'lPSIXQJVUHJOHU�

SDUDPHWHU� DXI� GHU� 1HW]OHLWHEHQH� JHVSHLFKHUW� XQG� EHLP� (LQWUHWHQ� GLHVHU� %HWULHEVVLWXDWLRQHQ

MHZHLOV� LQ� GLH� 5HJOHU� �EHUWUDJHQ� ZHUGHQ�� 6R� N|QQHQ� I�U� EHVWLPPWH� ZLHGHUNHKUHQGH� .UDIW�
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ZHUNVHLQVlW]H�� %HODVWXQJVVLWXDWLRQHQ�� (LQVSHLVHPXVWHU� HWF�� W\SLVFKH� 5HJOHUSDUDPHWHU� ]X�

VWDQGVDEKlQJLJ�DEJHUXIHQ�ZHUGHQ�

'LHVHV�9RUJHKHQ�NDQQ�DQDORJ�]X�GHQ�LQ�GHQ�$EVFKQLWWHQ�����ELV�����EHVFKULHEHQHQ�0D�QDK�

PHQ� HEHQIDOOV� DOV� SUlYHQWLYH� .RRUGLQDWLRQ� EH]HLFKQHW� ZHUGHQ�� 'LH� 3DUDPHWHU� GHU� )$&76�

'lPSIXQJVUHJOHU� ZHUGHQ� DXWRPDWLVFK� GHQ� bQGHUXQJHQ� GHV� %HWULHEV]XVWDQGHV� QDFKJHI�KUW�

'LHV� JHVFKLHKW� QDFK� 1HW]]XVWDQGVlQGHUXQJHQ� �EOLFKHUZHLVH� LP� 5XKH]XVWDQG�� LQ� GHP� GLH

'lPSIXQJVUHJOHU� QLFKW� EHQ|WLJW� ZHUGHQ�� MHGRFK� ]\NOLVFK� XQG� QLFKW� HUHLJQLVRULHQWLHUW�� $XI

GLHVH�:HLVH�ZLUG�EHL�QDFKIROJHQGHQ�6W|UXQJHQ�HLQ�RSWLPDOHV�'lPSIXQJVYHUKDOWHQ�HU]LHOW�

(QWVFKHLGHQGHU� 9RUWHLO� GHV� 9HUIDKUHQV� LVW� GLH� 0|JOLFKNHLW�� ZHLWHUH� VWDELOLWlWVYHUEHVVHUQGH

5HJHOHLQULFKWXQJHQ�LP�6\VWHP��]��%��366��PLW�LQ�GHQ�NRRUGLQLHUWHQ�5HJOHUHQWZXUI�]X�LQWHJULH�

UHQ�

'DV�IROJHQGH�$EODXIGLDJUDPP�]HLJW�]XVDPPHQIDVVHQG�GDV�JHVDPWH�KLHU�HQWZLFNHOWH�9HUIDK�

UHQ�]XU�%HVWLPPXQJ�RSWLPDOHU�'lPSIXQJVUHJOHUSDUDPHWHU� I�U�DOOH� LQ�HLQHP�6\VWHP�YRUKDQ�

GHQHQ�)$&76�*HUlWH�GXUFK�GLH�DXWRQRPHQ�.RPSRQHQWHQ�DXI�GHU�1HW]OHLWHEHQH�
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67$57

5HGXNWLRQ�GHV�G\QDPLVFKHQ�*HVDPWV\VWHPV
/LQHDULVLHUXQJ��'DUVWHOOXQJ�DOV�=XVWDQGVUDXPPRGHOO

.RVWHQ
JHPLQGHUW�"

9HUZHUIH�)

6723

hEHUQHKPH�)�DOV�QHXH�'lPSIXQJVUHJOHU

QHLQ

MD

(LJHQZHUWEHUHFKQXQJ�
%HUHFKQXQJ�GHU�DNWXHOOHQ�.RVWHQ�.DNWXHOO

,QLWLDOLVLHUXQJ�
7� �7VWDUW���0PD[���$XVJDQJVNRQILJXUDWLRQ�)� ���

%HUHFKQXQJ�GHU�.RVWHQ�.XQJHUHJHOW

0� ��

=XIlOOLJH�9DULDWLRQ�GHU�3DUDPHWHU�YRQ�)�QDFK�*O��������
%HUHFKQXQJ�YRQ�$IE�QDFK�*O��������
%HUHFKQXQJ�GHU�(LJHQZHUWH�YRQ�$IE

%HUHFKQXQJ�GHU�.RVWHQ�.

hEHUQHKPH�)

0� �0����
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0RGDOWUDQVIRUPDWLRQ���9RUVWUXNWXULHUXQJ�GHU�'lPSIXQJVUHJOHU
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QHLQ
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%LOG������ $EODXI�GHU�DXWRPDWLVFKHQ�3DUDPHWULHUXQJ�YRQ�'lPSIXQJVUHJOHUQ
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���� $EVFKOLH�HQGH�%HPHUNXQJHQ

0LW� GHQ� LQ� GLHVHP� .DSLWHO� HQWZLFNHOWHQ� 9HUIDKUHQ� N|QQHQ� GLH� LQ� .DSLWHO� �� YRUJHVWHOOWHQ

.RRUGLQDWLRQVPD�QDKPHQ�DOV�DEVWUDNWH�+DQGOXQJVDQZHLVXQJHQ� I�U�EHOLHELJH�1HW]H�DXWRPD�

WLVFK�NRQNUHWLVLHUW�ZHUGHQ��'DEHL�ZLUG�GLH�LQ�GHQ�JHQHULVFKHQ�5HJHOQ�YRUKDQGHQH�7UDQVSDUHQ]

DXFK� EHL� GHQ� NRQNUHWHQ� 0D�QDKPHQ� EHLEHKDOWHQ�� LQGHP� X�� D�� ZLVVHQVEDVLHUWH� 9HUIDKUHQ

HLQJHVHW]W� ZHUGHQ�� %HL� )HKOHUQ� XQG� %HWULHEVPLWWHODXVIlOOHQ� ZHUGHQ� GD]X� )X]]\�5HJOHU� DOV

�EHUJHRUGQHWH�DXWRQRPH�.RPSRQHQWHQ�HLQJHVHW]W��6LH�JUHLIHQ�NRRUGLQLHUHQG�GXUFK�$GDSWLRQ

E]Z�� $NWLYLHUXQJ� XQG� 'HDNWLYLHUXQJ� YRQ� 5HJOHUQ� DXI� GHU� XQWHUHQ� /HLWHEHQH� HLQ�� 'LHVHU

$QVDW]�ELHWHW�GDU�EHU�KLQDXV�GHQ�9RUWHLO��GDVV�ZHLFKH�8PVFKDOWYRUJlQJH�>��@�VWDWWILQGHQ��GLH

NDXP�]XVlW]OLFKH�6FKZLQJXQJHQ�LP�6\VWHP�DQUHJHQ��'LH�)X]]\�5HJHOEDVHQ�HQWKDOWHQ�WUDQV�

SDUHQWH� ,QIRUPDWLRQHQ��EHU�NRQNUHWH�+DQGOXQJVPD�QDKPHQ�XQG�ZHUGHQ�DXV�JOREDOHQ� ,QIRU�

PDWLRQHQ� DXI� GHU� 6WDWLRQVOHLWHEHQH� JHQHULHUW� XQG� DQ� GLH� )X]]\�0RGXOH�ZHLWHUJHOHLWHW�� =XP

$EEDX�YRQ�%HWULHEVPLWWHO�EHUODVWXQJHQ�NRQQWH�GLHVHU�$QVDW]�MHGRFK�QLFKW�YHUIROJW�ZHUGHQ��GD

HLQH�9LHO]DKO� VSH]LHOOHU�)lOOH� ]X� EHDFKWHQ� LVW��'D]X� ]lKOHQ� EHLVSLHOVZHLVH� GLH� (LQIO�VVH� GHU

)$&76�*HUlWH�DXI�hEHUWUDJXQJVHOHPHQWH��GLH�:LUNXQJVULFKWXQJ�GHU�5HJHOXQJ��GLH�(UJHEQLV�

VH� GHU� +DQGOXQJVSURJQRVH� XQG� GLH� $XVUHJHOEDUNHLW� EH]�JOLFK� GHU� 1HW]WRSRORJLH�� 'LHVH

YHUVFKLHGHQHQ� JOREDOHQ� ,QIRUPDWLRQHQ� N|QQHQ� QXU� XQ]XOlQJOLFK� PLWWHOV� )X]]\�5HJHOEDVHQ

XQG�OLQJXLVWLVFKHQ�9DULDEOHQ�DXVJHGU�FNW�ZHUGHQ��'LH�JHZlKOWH�)RUP�PLW�,QWHJUDO�5HJHOXQJ�

=XVWDQGVDXWRPDW� XQG� DXWRQRPHU�.RPSRQHQWH� ]XU�+DQGOXQJVEHVWLPPXQJ�EHL�hEHUODVW�ZLUG

GDKHU�I�U�GLHVH�.RRUGLQDWLRQVPD�QDKPHQ�LQVJHVDPW�DOV�]XYHUOlVVLJHU�DQJHVHKHQ�

=XU� 9HUPHLGXQJ� JHJHQVHLWLJHU� QHJDWLYHU� %HHLQIOXVVXQJHQ� GHU� �EHUJHRUGQHWHQ� DXWRQRPHQ

5HJHOXQJVIXQNWLRQHQ�GLHQW�GDV�HLQJHI�KUWH�*�WHPD���GDV�GHUHQ�$NWLYLWlWHQ�]HLWOLFK�YRQHLQDQ�

GHU� HQWNRSSHOW��(V� DNWLYLHUW� DEKlQJLJ�YRQ�GHU�%HZHJXQJ�GHU�/HLVWXQJVIO�VVH� DXI� UHOHYDQWHQ

%HWULHEVPLWWHOQ�GLH�NRRUGLQLHUHQGHQ�(LQJULIIH�]XU�9HUODQJVDPXQJ��$NWLYLHUXQJ�E]Z��'HDNWL�

YLHUXQJ�XQG�6ROOZHUWNRUUHNWXU�GHU�$UEHLWSXQNWUHJOHU��'DEHL�LVW�]X�EHDFKWHQ��GDVV�GLH�=XJHK|�

ULJNHLWVIXQNWLRQHQ�I�U�GLH�OLQJXLVWLVFKHQ�9DULDEOHQ�S[L\L�PRY�XQG�GLH�(PSILQGOLFKNHLW�GHU�5HJH�

OXQJ�]XP�$EEDX�YRQ�hEHUODVWXQJHQ�VR�DXIHLQDQGHU�DE]XVWLPPHQ�VLQG��GDVV�GLH�=HLWEHUHLFKH�

LQ�GHQHQ�GLH�5HJHOXQJHQ�DNWLY�VLQG��NODU�YRQHLQDQGHU�JHWUHQQW�VLQG�

'LH� DXWRPDWLVFKH� 3DUDPHWULHUXQJ� GHU� )$&76�'lPSIXQJVUHJOHU� QLPPW� LQQHUKDOE� GHV� DXWR�

QRPHQ�6\VWHPV� HLQH�6RQGHUVWHOOXQJ� HLQ�� GD�� DQGHUV� DOV� EHL� GHQ� �EULJHQ�.RRUGLQDWLRQVPD��

QDKPHQ�� NRQNUHWH� +DQGOXQJVDQZHLVXQJHQ� LQ� )RUP� YRQ� 5HJOHUSDUDPHWHUQ� DXVVFKOLH�OLFK

JOREDO�DXI�GHU�1HW]OHLWHEHQH�JHQHULHUW�ZHUGHQ�



�� 9HULILNDWLRQ�XQG�'LVNXVVLRQ

�� 9HULILNDWLRQ�XQG�'LVNXVVLRQ

'LH�LQ�.DSLWHO���HUOlXWHUWHQ�9HUIDKUHQ�]XU�DXWRQRPHQ�5HJHOXQJ�YRQ�)$&76�*HUlWHQ�ZXUGHQ

LP�5DKPHQ�GLHVHU�$UEHLW� LQ�GLH� LQ�$EVFKQLWW� ����EHVFKULHEHQH�6LPXODWLRQVXPJHEXQJ� LQWHJ�

ULHUW� >��@�� $QKDQG� YRQ� 6LPXODWLRQVV]HQDULHQ� PLW� %HLVSLHOV\VWHPHQ� ZHUGHQ� GLH� HLQ]HOQHQ

9HUIDKUHQ�LP�)ROJHQGHQ�YHULIL]LHUW�

���� 1HW]NRQILJXUDWLRQHQ

(V�ZHUGHQ� ]ZHL� %HLVSLHOV\VWHPH�PLW� LQWHJULHUWHQ� )$&76�*HUlWHQ� YHUZHQGHW�� GLH� HLQHUVHLWV

GHQ� LQ�.DSLWHO���EHVFKULHEHQHQ�.RRUGLQDWLRQVEHGDUI�YROOVWlQGLJ�ZLGHUVSLHJHOQ�XQG�DQGHUHU�

VHLWV�HLQ�DXVUHLFKHQGHV�0D��DQ�hEHUVLFKWOLFKNHLW�DXIZHLVHQ��VR�GDVV�GLH�GXUFK�GDV�DXWRQRPH

6\VWHP�HU]LHOWHQ�$QDO\VHHUJHEQLVVH�XQG�DXVJHI�KUWHQ�+DQGOXQJHQ�OHLFKW�QDFKYROO]LHKEDU�XQG

�EHUSU�IEDU�VLQG��%LOG�����]HLJW�GLH�7RSRORJLH�GHV�1HW]HV�$��(V�VWHOOW�GDV�$EELOG�HLQHU�DXI�GLH

ZHVHQWOLFKHQ�9HUEXQGOHLWXQJHQ��(LQVSHLVXQJHQ�XQG�/DVWHQ� UHGX]LHUWHQ��DXVJHGHKQWHQ� UHDOHQ

1HW]NRQILJXUDWLRQ�DXI�GHU�+|FKVWVSDQQXQJVHEHQH�GDU�

'DV�6\VWHP�ZHLVW�HLQHQ�KRKHQ�9HUPDVFKXQJVJUDG�DXI�XQG�HQWKlOW�GUHL�83)&�DOV�PXOWLIXQNWL�

RQDOH� )$&76�*HUlWH�� GLH� KDXSWVlFKOLFK� ]XU� /HLVWXQJVIOXVVUHJHOXQJ� HLQJHVHW]W� ZHUGHQ�� 'LH

7RSRORJLH�GHV�JHZlKOWHQ�6\VWHPV�LVW�JHHLJQHW��XP�GLH�LQ�7DEHOOH�����DXIJHOLVWHWHQ�.RRUGLQD�

WLRQVPD�QDKPHQ����6ROOZHUWDQSDVVXQJ�EHL�%HWULHEVPLWWHO�EHUODVWXQJ������)X]]\�$GDSWLRQ�EHL
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*HQHUDWRU�[ /DVW hEHUWUDJXQJVOHLWXQJ 7UDQVIRUPDWRU � .QRWHQQXPPHU
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%LOG����� 1HW]�$
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%HWULHEVPLWWHODXVIDOO��� XQG� �� �)X]]\�$GDSWLRQ� EHL� )HKOHUQ�� GHV� DXWRQRPHQ� 6\VWHPV� HLQ�

VFKOLH�OLFK� DOOHU� %HUHFKQXQJHQ� XQG� +DQGOXQJHQ� GHU� SUlYHQWLYHQ� .RRUGLQDWLRQ� ]X� YHUDQ�

VFKDXOLFKHQ�� $XIJUXQG� GHV� KRKHQ� 9HUPDVFKXQJVJUDGHV� ZHLVW� GLHVHV� 6\VWHP� DXFK� RKQH

GlPSIHQGH�)$&76�*HUlWH�UHODWLY�JXW�JHGlPSIWH�6FKZLQJXQJVPRGHQ�XQG�HLQHQ�QXU�JHULQJHQ

%HGDUI�DQ�VSDQQXQJVVW�W]HQGHQ�(LQJULIIHQ�DXI��=XU�8QWHUVXFKXQJ�GHV�.RRUGLQDWLRQVEHGDUIHV

JHPl�� GHU�.RRUGLQDWLRQVPD�QDKPH� �� �$NWXDOLVLHUXQJ� GHU� 'lPSIXQJVUHJOHUSDUDPHWHU� QDFK

9HUlQGHUXQJ�GHV�%HWULHEV]XVWDQGHV��ZLUG�GDKHU�GDV�LQ�%LOG�����JH]HLJWH�1HW]�YHUZHQGHW�

'LHVHV�ORQJLWXGLQDOH�6\VWHP�LVW�HEHQIDOOV�DXI�GLH�ZHVHQWOLFKHQ�(OHPHQWH� UHGX]LHUW�XQG�QLFKW

PD�VWDEVJHWUHX�DEJHELOGHW��'DV�6\VWHP�LVW�LQ�2VW�:HVW�5LFKWXQJ�ZHVHQWOLFK�DXVJHGHKQWHU�DOV

LQ�1RUG�6�G�5LFKWXQJ��(V� EHVWHKW� DXV� ]ZHL� GRPLQLHUHQGHQ� (U]HXJXQJV��/DVWVFKZHUSXQNWHQ

LP�2VWHQ�XQG� LP�:HVWHQ��'LHVH�*HELHWH�VLQG��EHU�YHUKlOWQLVPl�LJ� ODQJH�/HLWXQJHQ� LQ�2VW�

:HVW�5LFKWXQJ�XQG�83)&���PLWHLQDQGHU�YHUEXQGHQ��'HU�N�U]HVWH�hEHUWUDJXQJVZHJ�]ZLVFKHQ

GHQ�*HQHUDWRUHQ�*��XQG�*��ZHLVW�HLQH�/lQJH�YRQ�FD������NP�DXI��'LH�/HLWXQJVYHUELQGXQJHQ

]ZLVFKHQ�GHQ�*HQHUDWRUHQ�*��XQG�*��XQG�]ZLVFKHQ�GHQ�*HQHUDWRUHQ�*��XQG�*��EHWUDJHQ���

E]Z�����NP��-H�QDFK�/DVWDQIRUGHUXQJ�DQ�GHQ�.QRWHQ������XQG���ILQGHW�HLQ�/HLVWXQJVWUDQVSRUW

�EHU�83)&���XQG�GLH�PLW�GLHVHP�YHUEXQGHQHQ�/HLWXQJHQ�VWDWW��'LH�/DVWHQ�DQ�GHQ�1HW]NQRWHQ

���XQG����VLQG��EHU�]ZHL�HEHQIDOOV�UHODWLY�ODQJH�/HLWXQJHQ�QXU�VFKZDFK�DQ�GDV��EULJH�1HW]

DQJHNRSSHOW� XQG� EHILQGHQ� VLFK� LP� 9HUVRUJXQJVJHELHW� HLQHV� DQGHUHQ� 1HW]EHWUHLEHUV�� GHVVHQ

6\VWHP�DXI�GLHVH�.QRWHQ�UHGX]LHUW�GDUJHVWHOOW�LVW�

�

�

�

�

��

�

����

�� ��

��

��

�

��

�

��

��

��

83)&��

83)&��

83)&��

����

�

���

1

/HJHQGH��VLHKH�%LOG����

*�

*�

*�

*�

%LOG����� 1HW]�%



�� 9HULILNDWLRQ�XQG�'LVNXVVLRQ

%HL�EHLGHQ�1HW]HQ�ZLUG�GDYRQ�DXVJHJDQJHQ��GDVV�GHU�(LQVDW]�YRQ�MHZHLOV�GUHL�83)&�XQG�GLH

GDPLW� YHUEXQGHQHQ� UHODWLY� KRKHQ� ,QYHVWLWLRQVNRVWHQ� GXUFK� (UIRUGHUQLVVH� LP� %HUHLFK� GHU

/HLVWXQJVIOXVVVWHXHUXQJ� JHUHFKWIHUWLJW� VLQG��'LH�83)&�HUI�OOHQ� GDEHL�PXOWLIXQNWLRQDOH�$XI�

JDEHQ��/HLVWXQJVIOXVVVWHXHUXQJ��6SDQQXQJVUHJHOXQJ�XQG�6WDELOLWlWVYHUEHVVHUXQJ���:�UGH�GLH

$Q]DKO�GHU�LQVWDOOLHUWHQ�83)&�YHUULQJHUW��KlWWH�GLHV�QHEHQ�HLQHP�UHGX]LHUWHQ�.RRUGLQDWLRQV�

EHGDUI� MHGRFK� DXFK�ZHQLJHU�0|JOLFKNHLWHQ� ]XU� %HHLQIOXVVXQJ� GHV� VWDWLRQlUHQ� XQG� G\QDPL�

VFKHQ�6\VWHP]XVWDQGHV�]XU�)ROJH��'LH�(LQVDW]RUWH�ZHUGHQ�LQ�EHLGHQ�1HW]HQ�JHPl��.DSLWHO��

DOV�IHVW�YRUJHJHEHQ�EHWUDFKWHW�

'LH�%H]XJVVSDQQXQJ�I�U�EHLGH�6\VWHPH�LVW�GLH�1HQQVSDQQXQJ�8Q� �����N9��GLH�%H]XJVOHLV�

WXQJ�ZLUG�]X�6%� ������09$�JHZlKOW��'LH�I�U�GLH�6LPXODWLRQVV]HQDULHQ�]X�*UXQGH�JHOHJWHQ

/DVWIOXVVYRUJDEHQ�VRZLH�VWDWLRQlUH�XQG�G\QDPLVFKH�0RGHOOGDWHQ�VLQG�LP�$QKDQJ�DQJHJHEHQ�

'LH� 3DUDPHWHU� GHU� 83)&�$UEHLWVSXQNWUHJHOXQJHQ� ZHUGHQ� JHPl�� GHQ� 9RUJDEHQ� LQ� >��@

JHZlKOW� XQG� EOHLEHQ�� DEJHVHKHQ� YRQ� )X]]\�$GDSWLRQHQ� GXUFK� GLH� DXWRQRPH� 5HJHOXQJ�� EHL

DOOHQ�8QWHUVXFKXQJHQ�LQQHUKDOE�GLHVHV�.DSLWHOV�NRQVWDQW�

'LH�*HQHUDWRUHQ�LQ�1HW]�$�VLQG�PLW�DNWLYLHUWHQ�366�DXVJHVWDWWHW��)�U�GLH�*HQHUDWRUHQ�LQ�1HW]

%�VLQG�KLQJHJHQ�]XQlFKVW�NHLQH�366�YRUJHVHKHQ��GD�DQKDQG�GLHVHV�1HW]HV� LQVEHVRQGHUH�GDV

'lPSIXQJVSRWHQ]LDO�GHU�)$&76�*HUlWH�DQDO\VLHUW�ZLUG�

���� hEHUODVWXQJ�YRQ�%HWULHEVPLWWHOQ

'LH�5HDNWLRQ� GHV� DXWRQRPHQ� 6\VWHPV� DXI� HLQH� %HWULHEVPLWWHO�EHUODVWXQJ�ZLUG� DP�%HLVSLHO

GHV�1HW]HV�$�DQKDQG�HLQHU�bQGHUXQJ�GHU�6\VWHPODVW� YHULIL]LHUW��8QDEKlQJLJ�YRP�(LQWUHWHQ

HLQHV� NULWLVFKHQ� (UHLJQLVVHV� I�KUW� GDV� DXWRQRPH� 5HJHOXQJVV\VWHP� LQ� MHGHP� )DOO� ]XYRU� GLH

SUlYHQWLYHQ�.RRUGLQDWLRQVPD�QDKPHQ�GXUFK��'LH�QHW]�EHUJUHLIHQGH�7RSRORJLHDQDO\VH�OLHIHUW

X�� D�� GDV� (UJHEQLV� LQ� 7DEHOOH� ����� 6LH� ZLUG� DOV� 0$7/$%·�$QZHQGXQJ� DXVJHI�KUW�� GHUHQ

5HFKHQ]HLW������6HNXQGHQ�DXI�HLQHP�3&�PLW�,QWHO�3HQWLXP�,,,�3UR]HVVRU������0+]��EHWUlJW�

(LQH�YRUKHULJH�5HGXNWLRQ�PLWWHOV�%HVWLPPXQJ�GHU�(LQIOXVVEHUHLFKH�LVW�DXIJUXQG�GHU�(LQIDFK�

KHLW�GHV�1HW]HV�QLFKW�HUIRUGHUOLFK�

7DEHOOH�������7HLOHUJHEQLV�GHU�7RSRORJLHDQDO\VH�I�U�1HW]�$

)$&76�*HUlW 83)&�� 83)&�� 83)&��

5HJHOXQJVSIDG
�.QRWHQQXPPHUQ�

�������� ��������� �����������

������� ������������� ����������3DUDOOHOSIDGH
�.QRWHQQXPPHUQ� ������� ����������������



9HULILNDWLRQ�XQG�'LVNXVVLRQ ��

)�U� GLH� %HWULHEVPLWWHO�� GLH� %HVWDQGWHLOH� YRQ� 3DUDOOHOSIDGHQ� VLQG�� ZHUGHQ� GLH� (LQIO�VVH� GHU

EHWUHIIHQGHQ�)$&76�*HUlWH�JHPl��*O��������EHUHFKQHW��$XI�GLHVHU�*UXQGODJH�ZHUGHQ�5DQJ�

IROJHQ�I�U�GHQ�$EEDX�HLQHU�HYHQWXHOOHQ�hEHUODVW�IHVWJHOHJW��'LH�(UJHEQLVVH�GLHVHU�%HUHFKQXQ�

JHQ�VLQG�7DEHOOH�����]X�HQWQHKPHQ�

7DEHOOH����� (LQIO�VVH� GHU�83)&� DXI� GLH� %HWULHEVPLWWHO� GHU� 3DUDOOHOSIDGH� XQG�5DQJIROJHQ

GHU�83)&�I�U�GHQ�$EEDX�YRQ�hEHUODVWXQJHQ

/HLWXQJHQ

YRQ�.QRWHQ QDFK�.QRWHQ

83)&��
YRQ�.QRWHQ��
QDFK�.QRWHQ��

83)&��
YRQ�.QRWHQ��
QDFK�.QRWHQ��

83)&��
YRQ�.QRWHQ��
QDFK�.QRWHQ���

5DQJIROJH
83)&�1U�

�� �� ������� ������� ����

�� �� ������ ������ ����

�� �� �� �

�� �� ������� ������ ����

�� �� ������� ������ ����

� �� � �� ����

�� � �� �� ����

�� �� ������ ������� ����

'HU�$OJRULWKPXV�]XP�7HVW�DXI�$XVUHJHOEDUNHLW�HLQHU�hEHUODVWXQJ�EH]�JOLFK�GHU�1HW]WRSROR�

JLH�ZLUG�DOV�ZHLWHUH�0D�QDKPH�GHU�SUlYHQWLYHQ�.RRUGLQDWLRQ�DXVJHI�KUW��'DV�(UJHEQLV�LVW�LQ

7DEHOOH�����ZLHGHUJHJHEHQ�

'LH�5LFKWLJNHLW�GLHVHU�(UJHEQLVVH�NDQQ�DQKDQG�GHV�1HW]ELOGHV��%LOG������EHVWlWLJW�ZHUGHQ��'LH

(UJHEQLVVH�GHU�G\QDPLVFKHQ�6LPXODWLRQ�GHV�6]HQDULRV�]HLJHQ�GLH�NRUUHNWH�)XQNWLRQVZHLVH�GHU

UHVWOLFKHQ�.RPSRQHQWHQ�GHV�DXWRQRPHQ�6\VWHPV�LP�)DOOH�HLQHU�hEHUODVWXQJ��'LH�6\VWHPODVW

ZLUG�]XP�=HLWSXQNW� W� �����V� UDPSHQI|UPLJ�HUK|KW��'LH� UHODWLYH�bQGHUXQJ�GHU�:LUNODVW�GHV

6\VWHPV�VRZLH�GHU�:LUNIOXVV��EHU�/HLWXQJ�������VLQG�LQ�%LOG�����JHJHQ�EHU�GHU�=HLW�DXIJH�

WUDJHQ��'HU�PD[LPDO� ]XOlVVLJH�:LUNIOXVV� �EHU� /HLWXQJ� ������ZLUG� GXUFK� GLH�:LUNODVWHUK|�

KXQJ� YRQ� FD�� ����� RKQH� DXWRQRPH� 5HJHOXQJ� XP� FD�� ����� SX� ����0:�� �EHUVFKULWWHQ�� %HL

HLQHP� )RUWEHVWHKHQ� KlWWH� GLHVH� hEHUODVWXQJ� HLQ� QRWZHQGLJHV� $EVFKDOWHQ� GHU� /HLWXQJ� ]XU

)ROJH��ZHOFKHV�ZLHGHUXP�]X�hEHUODVWXQJHQ� DQGHUHU�%HWULHEVPLWWHO� I�KUHQ�Z�UGH� XQG� GDPLW

HLQH�*HIlKUGXQJ�GHV�%HWULHEHV�EHGHXWHW��'DV�DXWRQRPH�6\VWHP�UHDJLHUW�DXI�GLHVH�hEHUODVWXQJ

PLW� HLQHU� 6ROOZHUWNRUUHNWXU� GHV� :LUNIOXVVHV� �EHU� 83)&� ��� LQGHP� HV� GLH� �EHUODJHUWH� ,�

5HJHOXQJ� DNWLYLHUW� �VLHKH�%LOG� ������'LH� DXWRQRPH�.RPSRQHQWH� ]XU�+DQGOXQJVEHVWLPPXQJ

KDW� GD]X� GDV� 6WDUWVLJQDO� DQ� GHQ� =XVWDQGVDXWRPDWHQ� JHJHEHQ�� 'LH� VWDWLRQlUH� 3�

6ROOZHUWHUK|KXQJ�GHV�83)&���EHWUlJW�FD�������SX��VLHKH�%LOG�������'DGXUFK�ZLUG�GHU�:LUN�

IOXVV� �EHU� /HLWXQJ� ������ LQQHUKDOE� YRQ� FD�� �� 6HNXQGHQ� DXI� GHQ�PD[LPDO� ]XOlVVLJHQ�:HUW



�� 9HULILNDWLRQ�XQG�'LVNXVVLRQ

UHGX]LHUW�� 2KQH� DXWRQRPH� 5HJHOXQJ� KlOW� GHU� :LUNOHLVWXQJVIOXVVUHJOHU� GHQ� :LUNIOXVV� �EHU

83)&� �� NRQVWDQW�� %HVRQGHUV� GHXWOLFK� ZLUG� GDEHL� LQ� %LOG� ���� GLH� VFKQHOOH� 5HDNWLRQ� GHV

)$&76�*HUlWHV�XQG�GLH�KRKH�5HJHOXQJVJ�WH��'LH�hEHUODVWXQJ�ZLUG�VFKQHOO�XQG�QDKH]X�RKQH

hEHUVFKZLQJHQ�GHU�5HJHOJU|�H�YROOVWlQGLJ�DEJHEDXW�

7DEHOOH�������(UJHEQLV�GHV�7HVWV�DXI�$XVUHJHOEDUNHLW�EH]�JOLFK�GHU�1HW]WRSRORJLH

/HLWXQJHQ��GHUHQ�/HLVWXQJVIO�VVH�QLFKW�PHKU�GXUFK�GDV
)$&76�*HUlW�EHHLQIOXVVEDU�VLQG

/HLWXQJVDXVIlOOH

83)&�� 83)&�� 83)&��

YRQ�.Q� QDFK�.Q� YRQ�.Q� QDFK�.Q� YRQ�.Q� QDFK�.Q� YRQ�.Q� QDFK�.Q�

�� �� ��
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�� �� �� �
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�� ��
$XVIlOOH�XQNULWLVFK��GD�'RSSHOOHLWXQJ

� �� ��
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9HULILNDWLRQ�XQG�'LVNXVVLRQ ��

'LH� DXWRQRPH�.RPSRQHQWH� ]XU� +DQGOXQJVEHVWLPPXQJ� HUODXEW� GLH� $NWLYLHUXQJ� GHU� �EHUOD�

JHUWHQ� ,�5HJHOXQJ�X��D��QXU�GDQQ��ZHQQ�VLFKHUJHVWHOOW� LVW��GDVV�GLH�%HWULHEVPLWWHO�EHUODVWXQJ

LP�HLQJHVFKZXQJHQHQ�=XVWDQG�EHVWHKHQ�EOHLEW��'LH�(PSILQGOLFKNHLW�GHU�5HJHOXQJ�LVW�DXI�GHQ

:HUW�SPRY�H� ������HLQJHVWHOOW��'DV�EHGHXWHW��GDVV�GLH��EHUODJHUWH�,QWHJUDO�5HJHOXQJ�HUVW�GDQQ

JHVWDUWHW�ZHUGHQ�NDQQ��ZHQQ�GHU�:HUW�GHV�*�WHPD�HV�YRQ�DOOHQ�/HLWXQJHQ�DXI�3DUDOOHOSIDGHQ

]X�83)&���GHQ�:HUW�SPRY�H� ������XQWHUVFKULWWHQ�KDW��VLHKH�%LOG�������'HU�6WDUW]HLWSXQNW�GHU

5HJHOXQJ�OLHJW�VRPLW�EHL�FD������V�

� � �� �� �� ��

� � �� �� �� ��
����

����

���

����

����

����

���

W���V

S��������SX

RKQH�DXWRQRPH
5HJHOXQJ

PLW�DXWRQRPHU
5HJHOXQJ

SPD[� ������SX

���

���

���

���

:LUNODVW����

W���V

%LOG����� :LUNOHLVWXQJVIOXVV��EHU�/HLWXQJ��������REHQ��XQG�UHODWLYH�:LUNODVW�GHV�*HVDPW�

V\VWHPV��XQWHQ�

� � �� �� �� ��

�

W���V

=XVWDQG

�

%LOG����� =XVWDQG�GHV�=XVWDQGVDXWRPDWHQ�����,�5HJHOXQJ�LQDNWLY�����,�5HJHOXQJ�DNWLY�



��� 9HULILNDWLRQ�XQG�'LVNXVVLRQ

1DFK�GHP�6WDUW�GHU�,QWHJUDO�5HJHOXQJ�YHUJU|�HUQ�VLFK�GLH�:HUWH�GHU�*�WHPD�H�DOOHU�EHWUDFK�

WHWHQ�/HLWXQJHQ�DOV�)ROJH�GHV�G\QDPLVFKHQ�9RUJDQJHV�GHU�/HLVWXQJVIOXVV�.RUUHNWXU��'DGXUFK

ZLUG�GLH�,QWHJUDO�5HJHOXQJ�MHGRFK�QLFKW�EHHLQIOXVVW�

=XU� hEHUSU�IXQJ�� RE� GLH� DXWRQRPH� 5HJHOXQJ� GDV� 6\VWHP� ZLHGHU� LQ� GHQ� 2ULJLQDO]XVWDQG

�EHUI�KUW�� VREDOG� GLH�8UVDFKH� I�U� GDV� NULWLVFKH�(UHLJQLV� GHU� %HWULHEVPLWWHO�EHUODVWXQJ� QLFKW

PHKU�YRUOLHJW��ZLUG�GLH�*HVDPWODVW�]XP�=HLWSXQNW� W� ����V�ZLHGHU�DXI� LKUHQ�XUVSU�QJOLFKHQ

:HUW�UHGX]LHUW��'HU�$XVJDQJ�GHV�,QWHJULHUHUV�YHUULQJHUW�VLFK�GDGXUFK�HEHQIDOOV��6REDOG�HU�GHQ

� � �� �� �� ��
���

����

����

����

����

����

W���V

�S�������SX

RKQH�DXWRQRPH
5HJHOXQJ

PLW�DXWRQRPHU
5HJHOXQJ

%LOG����� :LUNOHLVWXQJVIOXVV��EHU�83)&����YRQ�.QRWHQ����QDFK�.QRWHQ���

� ��� � ��� � ��� � ��� � �
�

����

����

����

����

���

����

����

����

���

W���V

S[L\L�PRY���SX

(PSILQGOLFKNHLW�
SPRY�H� ������SX

S�����PRY

S������PRY

S������PRY

S������PRY�

S������PRY

%LOG����� :HUW�GHV�*�WHPD�HV�I�U�DOOH�/HLWXQJHQ�DXI�3DUDOOHOSIDGHQ�]X�83)&��



9HULILNDWLRQ�XQG�'LVNXVVLRQ ���

:HUW� �� HUUHLFKW� KDW�� GHDNWLYLHUW� GHU� =XVWDQGVDXWRPDW� GLH� 5HJHOXQJ�� XQG� GHU� XUVSU�QJOLFKH

/HLVWXQJVIOXVV�VWHOOW�VLFK�ZLHGHU�HLQ��VLHKH�%LOG�����XQG�%LOG������

'LH�NRUUHNWH�)XQNWLRQVZHLVH�GHU�$OJRULWKPHQ�LQQHUKDOE�GHU�EHWUHIIHQGHQ�DXWRQRPHQ�.RPSR�

QHQWHQ�ZLUG�DQKDQG�GHV�6LPXODWLRQVEHLVSLHOV�EHOHJW��*HQHUHOO�HUJLEW�VLFK�SUR�OHLVWXQJVIOXVVUH�

JHOQGHP� )$&76�*HUlW� HLQ� )UHLKHLWVJUDG�� VR� GDVV� HLQ� )$&76�*HUlW� QXU� HLQH� hEHUODVWXQJ

JH]LHOW� DEEDXHQ� NDQQ��'LH� ,QWHJUDO�5HJHOXQJ� KDW� VLFK� DOV� HLQIDFKH� DEHU�ZLUNVDPH�0HWKRGH

HUZLHVHQ�� GLH� GLH� 6WDELOLWlW� GHV� *HVDPWV\VWHPV� QLFKW� JHIlKUGHW�� 'LHV� NDQQ� LQ� 1HW]HQ� PLW

VFKOHFKWHUHU� .OHLQVLJQDOVWDELOLWlW� ]XVlW]OLFK� GXUFK� GLH� ]\NOLVFKH� 1HXSDUDPHWULHUXQJ� GHU

'lPSIXQJVUHJOHU�XQWHUVW�W]W�ZHUGHQ�

'XUFK� GLH� DXWRQRPH� .RPSRQHQWH� ]XU� +DQGOXQJVEHVWLPPXQJ� LVW� HLQH� VHKU� JUR�H� =DKO� DQ

5DQGEHGLQJXQJHQ�XQG�6RQGHUIlOOHQ�]X�EHU�FNVLFKWLJHQ��%HLVSLHOKDIW�VHL�KLHU�GLH�%HU�FNVLFK�

WLJXQJ�YRQ�$XVUHJHOYRUJlQJHQ�DQGHUHU�)$&76�*HUlWH�RGHU�GHU�7HVW�DXI�$XVUHJHOEDUNHLW� LP

5DKPHQ�GHU�+DQGOXQJVSURJQRVH�JHQDQQW��'LHVH�5DQGEHGLQJXQJHQ�ZHUGHQ�PLW�HLQIDFKHQ�XQG

VFKQHOOHQ�%HUHFKQXQJVPHWKRGHQ��ZLH�]��%��GHP�*OHLFKVWURP�/DVWIOXVV��]XYHUOlVVLJ�GXUFK�GDV

DXWRQRPH� 6\VWHP� EHU�FNVLFKWLJW� XQG� HUI�OOHQ� GLH� $QIRUGHUXQJHQ� DQ� GLH� 6FKQHOOLJNHLW� GHV

6\VWHPV��=HLWDXIZlQGLJH�%HUHFKQXQJHQ�ZHUGHQ�LP�5DKPHQ�GHU�SUlYHQWLYHQ�.RRUGLQDWLRQ�LQ

XQNULWLVFKHQ�6LWXDWLRQHQ�NRUUHNW�DXVJHI�KUW�

9RUDXVVHW]XQJ� I�U� GLH� HLQZDQGIUHLH� )XQNWLRQVZHLVH� GHV� DXWRQRPHQ� 6\VWHPV� EH]�JOLFK

hEHUODVWXQJHQ� LVW�� GDVV� DOOH� DXI� GHU� )HOG�� XQG� 6WDWLRQVOHLWHEHQH� EHQ|WLJWHQ� ,QIRUPDWLRQHQ

]XYHUOlVVLJ� XQG� VFKQHOO� ]XU� 9HUI�JXQJ� VWHKHQ�� 'LHV� LVW� GXUFK� GLH� LQIRUPDWLRQVWHFKQLVFKH

5HDOLVLHUXQJ� GHV� DXWRQRPHQ� 6\VWHPV� ]X� JHZlKUOHLVWHQ� �VLHKH� $EVFKQLWW� ������ %HL� HLQHP

)HKOHQ�ZLFKWLJHU� ,QIRUPDWLRQHQ��EHLVSLHOVZHLVH��EHU�GLH�1HW]WRSRORJLH�RGHU��EHU�/HLVWXQJV�

IO�VVH��PXVV�GLH�DXWRQRPH�5HJHOXQJ�EORFNLHUW�ZHUGHQ��XP�)HKOUHDNWLRQHQ�]X�YHUPHLGHQ�

���� $XVIDOO�YRQ�%HWULHEVPLWWHOQ

%HL�HLQHP�%HWULHEVPLWWHODXVIDOO��GHU�GDV�$XIWUHQQHQ�DOOHU�3DUDOOHOSIDGH�HLQHV�)$&76�*HUlWHV

]XU�)ROJH�KDW��GHDNWLYLHUW�GDV�DXWRQRPH�6\VWHP�PLWWHOV�HLQV�)X]]\�0RGXOV�GLH�/HLVWXQJVIOXVV�

UHJOHU�� ,P� IROJHQGHQ�%HLVSLHO�ZLUG� GLH�5HDNWLRQ� GHV� DXWRQRPHQ�5HJHOXQJVV\VWHPV� DXI� GHQ

$XVIDOO�GHU�/HLWXQJ�������LQ�1HW]�$�JH]HLJW�

,P� 5DKPHQ� GHU� SUlYHQWLYHQ� .RRUGLQDWLRQ� LGHQWLIL]LHUW� GLH� DXWRPDWLVFKH� 7RSRORJLHDQDO\VH

HUJlQ]HQG�]X�7DEHOOH�����]X�MHGHP�)$&76�*HUlW�GLH�%HWULHEVPLWWHO��GHUHQ�$XVIDOO�HLQ�$XI�

WUHQQHQ�DOOHU�3DUDOOHOSIDGH�]XU�)ROJH�KDW��7DEHOOH�������'LH�DXWRPDWLVFKH�$QDO\VH�GHU�6RQGHU�

IlOOH� OLHIHUW� DXI� GLHVHU� *UXQGODJH� DOOH� %HWULHEVPLWWHO�� GHUHQ� $XVIlOOH� HLQ� $XIWUHQQHQ� DOOHU

3DUDOOHOSIDGH�]X�PHKU�DOV�HLQHP�5HJHOXQJVSIDG�EHZLUNHQ��VLHKH�7DEHOOH������



��� 9HULILNDWLRQ�XQG�'LVNXVVLRQ

7DEHOOH�������7HLOHUJHEQLV�GHU�7RSRORJLHDQDO\VH�EH]�JOLFK�%HWULHEVPLWWHODXVIlOOH�I�U�1HW]�$

5HJHOXQJVSIDG�]X 83)&�� 83)&�� 83)&��

YRQ�.Q� QDFK�.Q� YRQ�.Q� QDFK�.Q� YRQ�.Q� QDFK�.Q�

�� �� � �� �� �
/HLWXQJHQ��GLH
%HVWDQGWHLO�DOOHU
3DUDOOHOSIDGH�VLQG

�� � � ��

7DEHOOH�������(UJHEQLV�GHU�$QDO\VH�GHU�6RQGHUIlOOH

/HLWXQJVDXVIlOOH
5HJHOXQJVSIDGH��GHUHQ�VlPWOLFKH�3DUDOOHOSIDGH
GXUFK�GHQ�/HLWXQJVDXVIDOO�DXIJHWUHQQW�ZHUGHQ

YRQ�.Q� QDFK�.Q�
5HJHOXQJVSIDG
]X�83)&��

5HJHOXQJVSIDG
]X�83)&��

5HJHOXQJVSIDG
]X�83)&��

� �� l l

�� � l l

'XUFK� EHWULHEOLFKH� 5DQGEHGLQJXQJHQ� �(QJSlVVH� R�� b��� VHL� YRUJHJHEHQ�� GDVV� GDV� )$&76�

*HUlW�83)&���LQ�NULWLVFKHQ�)lOOHQ�P|JOLFKVW�LQ�%HWULHE�EOHLEHQ�VROO��$QKDQG�GLHVHU�,QIRUPD�

WLRQHQ� XQG� GHP� (UJHEQLV� GHU� 7RSRORJLHDQDO\VH� HU]HXJW� GLH� DXWRPDWLVFKH� )X]]\�

5HJHOJHQHULHUXQJ�I�U�GDV�)X]]\�0RGXO���]X�83)&���IROJHQGH�5HJHOEDVLV�

7DEHOOH�������)X]]\�5HJHOEDVLV�I�U�)X]]\�0RGXO���]X�83)&��

)X]]\�5HJHO�1U� :(11 '$11

� �S������PRY� �NOHLQ��81'��6������QRUP� �VHKU�NOHLQ� $�� �VHKU�NOHLQ

� �S������PRY� �NOHLQ��81'��6������QRUP� �NOHLQ� $�� �NOHLQ

� �S������PRY� �NOHLQ��81'��6������QRUP� �QRUPDO� $�� �QRUPDO

� �S������PRY� �JUR�� $�� �QRUPDO

� �S�����PRY� �NOHLQ��81'��6�����QRUP� �VHKU�NOHLQ� $�� �VHKU�NOHLQ

� �S�����PRY� �NOHLQ��81'��6�����QRUP� �NOHLQ� $�� �NOHLQ

� �S�����PRY� �NOHLQ��81'��6�����QRUP� �QRUPDO� $�� �QRUPDO

� S�����PRY� �JUR� $�� �QRUPDO

'LH� HEHQIDOOV� DXWRPDWLVFK� HU]HXJWH� 5HJHOEDVLV� I�U� GDV� )X]]\�0RGXO� �� ]X� 83)&� �� HQWKlOW

OHGLJOLFK� GHQ�5HJHOVDW]� I�U� GLH� /HLWXQJ� ������ 6LH� LVW� KLHU� QLFKW� H[SOL]LW� DXIJHOLVWHW�� )�U� GDV

)X]]\�0RGXO���]X�83)&���ZLUG�JHPl��GHQ�9RUJDEHQ�NHLQH�5HJHOEDVLV�HU]HXJW�



9HULILNDWLRQ�XQG�'LVNXVVLRQ ���

:LUG�GHU�$XVIDOO�HLQHV�]X�EHU�FNVLFKWLJHQGHQ�%HWULHEVPLWWHOV�GHWHNWLHUW��VR�IHXHUW�GLH�HQWVSUH�

FKHQGH� 5HJHO� GHU� 5HJHOEDVLV� XQG� HPSILHKOW� GHQ� OLQJXLVWLVFKHQ� :HUW� ÄVHKU� NOHLQ³� I�U� GHQ

$XVJDQJ�$�� GHV�)X]]\�0RGXOV� ]XU�'HDNWLYLHUXQJ�GHV�)$&76�*HUlWHV��'LH�5HJHOQ�� GLH� GLH

�EULJHQ�� QLFKW� DXVJHIDOOHQHQ� %HWULHEVPLWWHO� EHU�FNVLFKWLJHQ�� HPSIHKOHQ� KLQJHJHQ� GHQ�:HUW

ÄQRUPDO³� I�U�$��� 'DPLW� VLFK� EHL�9HUZHQGXQJ� GHU�0D[�0LQ�,QIHUHQ]� XQG� GHU�'HIX]]LIL]LH�

UXQJVPHWKRGH� Ä&HQWHU� RI� *UDYLW\³� >��@� LP� )X]]\�0RGXO� GLH� QRWZHQGLJH� 'HDNWLYLHUXQJ� LQ

MHGHP� )DOOH� GXUFKVHW]W�� P�VVHQ� GLH� DXVJDQJVVHLWLJHQ� =XJHK|ULJNHLWVIXQNWLRQHQ� JHHLJQHW

JHZlKOW� ZHUGHQ�� 'LH� )OlFKH� GHU� =XJHK|ULJNHLWVIXQNWLRQ� I�U� GHQ� OLQJXLVWLVFKHQ�:HUW� ÄVHKU

NOHLQ³�YRQ�$��PXVV�GD]X�YHUKlOWQLVPl�LJ�JUR��JHZlKOW�ZHUGHQ��hEHUGLHV�LVW�EHL�GHU�:DKO�GHU

=XJHK|ULJNHLWVIXQNWLRQHQ� GDUDXI� ]X� DFKWHQ�� GDVV� GLH� $GDSWLRQVYRUJlQJH� HLQHUVHLWV� VFKQHOO

JHQXJ�DEODXIHQ��XP�GHQ�)DOVFKUHJHOHIIHNW�GHU�$UEHLWVSXQNWUHJOHU�ZLUNVDP�]X�XQWHUGU�FNHQ�

XQG� DQGHUHUVHLWV� GXUFK� ZHLFKH� hEHUJlQJH� NHLQH� ]XVlW]OLFKHQ� 6FKZLQJXQJHQ� LP� 6\VWHP

DQUHJHQ�� ,P� )ROJHQGHQ� VLQG� GLH� HLQ�� XQG� DXVJDQJVVHLWLJHQ� =XJHK|ULJNHLWVIXQNWLRQHQ�� GLH

GLHVH�)RUGHUXQJHQ�HUI�OOHQ��DEJHELOGHW�

� �

��NOHLQ

��JUR�

�

�

�

���

�

S[L\L�PRY���SX

m

m

��VHKU�NOHLQ

��NOHLQ

��QRUPDO

�

�

�

�

���

�

6[L\L�QRUP

� � �

� ��� ��� ��� ��� � ��� ��� �

� ���� ���� ���� ���

 
 

 

%LOG����� =XJHK|ULJNHLWVIXQNWLRQHQ�I�U�GLH�HLQJDQJVVHLWLJHQ�OLQJXLVWLVFKHQ�9DULDEOHQ

m

� � �

�� � ��� ��� ��� ��� �
�

���

�

$�

��VHKU�NOHLQ

��NOHLQ

��QRUPDO

�

�

�

 
 

 

%LOG����� =XJHK|ULJNHLWVIXQNWLRQHQ�I�U�GLH�DXVJDQJVVHLWLJH�OLQJXLVWLVFKH�9DULDEOH�$�



��� 9HULILNDWLRQ�XQG�'LVNXVVLRQ

'LH�XQPLWWHOEDUH�5HDNWLRQ�XQG�:LUNXQJ�GHV�DXWRQRPHQ�6\VWHPV�DXI�GHQ�%HWULHEVPLWWHODXV�

IDOO�ZLUG�LP�)ROJHQGHQ�DQKDQG�GHU�6LPXODWLRQVHUJHEQLVVH�%LOG������%LOG������XQG�%LOG�����

YHUGHXWOLFKW�

'LH�/HLWXQJ�������IlOOW�]XP�=HLWSXQNW� W� �����V�DXV�XQG�ZLUG�]XP�=HLWSXQNW� W� ���V�ZLHGHU

]XJHVFKDOWHW��9RU�GHP�$XVIDOO�GHU�/HLWXQJ�VLQG�GLH�6ROOZHUWH�GHV�83)&���VR�HLQJHVWHOOW��GDVV

GLH� $UEHLWVSXQNWUHJOHU� NHLQH� 6WHOOJU|�HQ� HU]HXJHQ�� 8QPLWWHOEDU� QDFK� GHP� /HLWXQJVDXVIDOO

YHUVXFKHQ� GLH� /HLVWXQJVIOXVVUHJOHU� RKQH� DXWRQRPH� 5HJHOXQJ�� GHQ� 6ROO�6FKHLQOHLVWXQJVIOXVV

DXIUHFKW]XHUKDOWHQ��'LHVHV�JHOLQJW�DXIJUXQG�GHV�:HJIDOOV�GHV�3DUDOOHOSIDGHV�MHGRFK�QLFKW��'LH

6WHOOJU|�H�E]Z��GLH�VHULHOO� HLQJHNRSSHOWH�6SDQQXQJ�XO� HUUHLFKW�GDGXUFK�VFKQHOO� LKUH�%HJUHQ�

]XQJ� YRQ� ����� SX��� 'LH� 6ROOZHUWYRUJDEHQ� N|QQHQ� LQ� GLHVHP� =XVWDQG� QLFKW� HUI�OOW� ZHUGHQ�

'LHVH�5HDNWLRQ�VSLHJHOW�GDV�LQ�$EVFKQLWW�������EHVFKULHEHQH�9HUKDOWHQ�GHU�$UEHLWVSXQNWUHJOHU

ZLGHU�

,P�)DOO�PLW�DXWRQRPHU�5HJHOXQJ�EHZLUNW�GHU�GXUFK�GDV�)X]]\�0RGXO���HU]HXJWH�$GDSWLRQV�

IDNWRU�$��GLH�'HDNWLYLHUXQJ�GHU�/HLVWXQJVIOXVVUHJOHU��VLHKH�%LOG��������=XVlW]OLFK�GD]X�ZLUNW

DXFK�)X]]\�0RGXO����(V�VRUJW� I�U�HLQH�VWDUNH�9HUODQJVDPXQJ�GHU�/HLVWXQJVIOXVVUHJOHU�ZlK�

UHQG�XQG�NXU]H�=HLW�QDFK�GHQ�6FKDOWYRUJlQJHQ�GHU�/HLWXQJ��������GD�HV�LQ�GLHVHP�=HLWEHUHLFK

VWDUNH� bQGHUXQJHQ� GHV� /HLVWXQJVIOXVVHV� HUNHQQW�� ,P� =XVDPPHQVSLHO� GHU� EHLGHQ� )X]]\�

0RGXOH�lQGHUW�VLFK�ZlKUHQG�GHV�/HLWXQJVDXVIDOOV�GDKHU�GLH�6WHOOJU|�H�XO�NDXP��'LH�:DKO�GHU

=XJHK|ULJNHLWVIXQNWLRQHQ�]X�)X]]\�0RGXO���ZLUG�LP�IROJHQGHQ�$EVFKQLWW�EHKDQGHOW�

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

��'LH�PD[LPDOH�/lQJVVSDQQXQJ�YRQ������SX�HQWVSULFKW�EHL�HLQHP�DQJHQRPPHQHQ�1HQQVWURP�YRQ������SX�HLQHU

6WHXHUOHLVWXQJ�GHV�VHULHOOHQ�7UDQVIRUPDWRUV�GHV�83)&�YRQ�FD������09$�

� � � � � � � � � ��
���

���

�

���

���

W���V

S������SX PLW�DXWRQRPHU�5HJHOXQJ

RKQH�DXWRQRPH
5HJHOXQJ

%LOG����� :LUNOHLVWXQJVIOXVV��EHU�83)&��
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� � � � � � � � � ��
�

����

����

����

����

���

����

����

W���V

XO���SX

PLW�DXWRQRPHU�
5HJHOXQJ

RKQH�DXWRQRPH�
5HJHOXQJ

� � � � � � � � � ��

�

�

W���V

$GDSWLRQV�
IDNWRU

%LOG������ %HWUDJ�GHU�HLQJHNRSSHOWHQ�/lQJVVSDQQXQJ�YRQ�83)&����REHQ��XQG�PLWHLQDQGHU

PXOWLSOL]LHUWH�$GDSWLRQVIDNWRUHQ�GHU�)X]]\�0RGXOH���XQG���GHV�83)&����XQWHQ�

� � � � � � � � � ��
���

���

�

���

���

���

W���V

S*����SX PLW�DXWRQRPHU�
5HJHOXQJ

RKQH�DXWRQRPH�
5HJHOXQJ

%LOG������ $EJHJHEHQH�:LUNOHLVWXQJ�GHV�*HQHUDWRUV�DQ�.QRWHQ��



��� 9HULILNDWLRQ�XQG�'LVNXVVLRQ

'HU�NRUUHNWH�(LQJULII�GXUFK�GLH�)X]]\�0RGXOH�GHV�DXWRQRPHQ�6\VWHPV�EHZLUNW�HLQH�GHXWOLFKH

5HGXNWLRQ�GHU�/HLVWXQJVSHQGHOXQJHQ�ZlKUHQG�GHV�/HLWXQJVDXVIDOOV� �VLHKH�9HUOlXIH�YRQ�S���

XQG�S*���XQG�QDFK�GHP�:LHGHU]XVFKDOWHQ�GHU�/HLWXQJ��VLHKH�9HUODXI�YRQ�S*����'LH�$QIRUGH�

UXQJHQ�KLQVLFKWOLFK�6FKQHOOLJNHLW� GHU�)X]]\�$GDSWLRQ�PLW� DXVUHLFKHQG�ZHLFKHQ�hEHUJlQJHQ

ZHUGHQ�HUI�OOW��'LH�$PSOLWXGH�GHU�HUVWHQ�3ROUDGSHQGHOXQJ�GHV�*HQHUDWRUV�DQ�.QRWHQ���ZLUG

XP�FD�������YHUULQJHUW��'LH�LP�)DOO�RKQH�DXWRQRPH�5HJHOXQJ�VWlUNHUHQ�/HLVWXQJVSHQGHOXQ�

JHQ�VLQG�HLQH�)ROJH�GHV�)DOVFKUHJHOHIIHNWHV�GHV�83)&����GHU�VLFK�GXUFK�GLH�KRKH�6WHOOJU|�H�XO

DXVGU�FNW�

$Q� GLHVHU� 6WHOOH� VHL� KHUYRUJHKREHQ�� GDVV� GLH� SULPlUH� $XIJDEH� GHV� DXWRQRPHQ� 6\VWHPV� LQ

GLHVHP� )DOO� QLFKW� GLH� 'lPSIXQJ� YRQ� /HLVWXQJVSHQGHOXQJHQ� LVW� �VLHKH� GD]X�$EVFKQLWW� �����

VRQGHUQ� GLH� 8QWHUGU�FNXQJ� GHV� )DOVFKUHJHOHIIHNWHV�� 'LH� XQQ|WLJ� DXIJHEUDFKWH� PD[LPDOH

6WHOOJU|�H�ZLUG� GXUFK� GLH� NRUULJLHUHQGHQ� (LQJULIIH� GHV� DXWRQRPHQ� 6\VWHPV� VWDUN� UHGX]LHUW�

'LH�5HGXNWLRQ�GHU�6FKZLQJXQJHQ�LVW�GDEHL�HLQ�VHNXQGlUHV��MHGRFK�VHKU�SRVLWLYHV�5HVXOWDW�

���� $XIWUHWHQ�HLQHV�)HKOHUV

'LH� SUlYHQWLYHQ� .RRUGLQDWLRQVPD�QDKPHQ� EH]�JOLFK� SRWHQ]LHOOHU� )HKOHU� VLQG� DXWRPDWLVFKH

5HJHOJHQHULHUXQJHQ� I�U� GLH� )X]]\�0RGXOH� �� GHU� LP�1HW]� YRUKDQGHQHQ� )$&76�*HUlWH��'LH

)X]]\�5HJHOQ� ZHUGHQ� DXI� GHU� %DVLV� VSH]LILVFKHU� 7RSRORJLHLQIRUPDWLRQHQ� HU]HXJW�� GLH� I�U

)HKOHUIlOOH�UHOHYDQW�VLQG��VLHKH�$EVFKQLWW�������'LH�(UJHEQLVVH�GHU�DXWRPDWLVFKHQ�7RSRORJLH�

DQDO\VH�EH]�JOLFK�)HKOHU�VLQG�LQ�7DEHOOH�����I�U�1HW]�$�DXIJHOLVWHW�

(QWVSUHFKHQG�GHQ�$XVI�KUXQJHQ�LQ�$EVFKQLWW�����JHQHULHUW�GDV�DXWRQRPH�6\VWHP�GDUDXV�GLH

5HJHOEDVHQ�I�U�GLH�)X]]\�0RGXOH���GHU�83)&��%HLVSLHOKDIW�]HLJW�7DEHOOH�����GLH�5HJHOEDVLV

I�U�GDV�)X]]\�0RGXO���GHV�83)&���LQ�1HW]�$�

%HL�$XIWUHWHQ�HLQHV�)HKOHUV�DXI�HLQHP�GHU��EHUZDFKWHQ�%HWULHEVPLWWHO�IHXHUW�5HJHO����'LHVHV

ZLUG� GXUFK� GLH� 9HUNQ�SIXQJ� GHU� (OHPHQWDUDXVVDJHQ� ÄS[L\L�PRY�  � JUR�³� I�U� DOOH� UHOHYDQWHQ

%HWULHEVPLWWHO�PLW�GHP�)X]]\�2'(5�2SHUDWRU�EHZLUNW��6LH�HPSILHKOW�GHQ�OLQJXLVWLVFKHQ�:HUW

ÄVHKU�NOHLQ³�I�U�GHQ�$XVJDQJ�GHV�)X]]\�0RGXOV����'D�EHL�HLQHP�)HKOHU�DXI�HLQHP�EHVWLPP�

WHQ�%HWULHEVPLWWHO�GLH�0|JOLFKNHLW�EHVWHKW��GDVV� DQGHUH� OLQJXLVWLVFKH�9DULDEOHQ�S[L\L�PRY�QLFKW

GHQ�:HUW�ÄJUR�³�DQQHKPHQ��N|QQHQ�DXFK�GLH�DQGHUHQ�5HJHOQ�IHXHUQ��'DPLW�VLFK�GLH�QRWZHQ�

GLJH�9HUODQJVDPXQJ�GHU�$UEHLWVSXQNWUHJHOXQJHQ�GXUFK�GHQ�:HUW�ÄVHKU�NOHLQ³� I�U�GHQ�$XV�

JDQJ�$�� GXUFKVHW]W��PXVV� DXFK� KLHU� GLH� NRUUHVSRQGLHUHQGH� =XJHK|ULJNHLWVIXQNWLRQ�PLW� HQW�

VSUHFKHQG� JUR�HU� )OlFKH� JHZlKOW� ZHUGHQ��:LH� I�U� GDV� )X]]\�0RGXO� �� ZLUG� DXFK� KLHU� GLH

0D[�0LQ�,QIHUHQ]PHWKRGH� XQG� GLH� Ä&HQWHU� RI� *UDYLW\³�'HIX]]LIL]LHUXQJ� YHUZHQGHW�� %LOG

�����XQG�%LOG������]HLJHQ�GLH�HLQ��XQG�DXVJDQJVVHLWLJHQ�=XJHK|ULJNHLWVIXQNWLRQHQ�GHU�)X]]\�

0RGXOH����GLH�DQDORJ�]X�$EVFKQLWW�����GLH�JHIRUGHUWH�6FKQHOOLJNHLW�GHU�)X]]\�$GDSWLRQ�PLW

ZHLFKHQ�hEHUJlQJHQ�JDUDQWLHUHQ�



9HULILNDWLRQ�XQG�'LVNXVVLRQ ���

7DEHOOH�������7HLOHUJHEQLV�GHU�7RSRORJLHDQDO\VH�EH]�JOLFK�)HKOHU�I�U�1HW]�$

)X]]\�0RGXO���]X 83)&�� 83)&�� 83)&��

YRQ�.Q� QDFK�.Q� YRQ�.Q� QDFK�.Q� YRQ�.Q� QDFK�.Q�

� �� � � � ��

�� �� � � �� ��

�� � �� � �� �

� � � �� �� ��

� � � � �� ��

�� � �� �� �� ��

� �� �� �� � ��

� � � �� �� ��

�� �� �� ��

�� �� �� ��

�� �� � ��

�� �� �� ��

]X��EHUZDFKHQGH
/HLWXQJHQ

�� ��

7DEHOOH�������)X]]\�5HJHOEDVLV�I�U�)X]]\�0RGXO���]X�83)&���LQ�1HW]�$

)X]]\�5HJHO�1U� :(11 '$11

�

�S����PRY� �NOHLQ��2'(5��S����PRY� �NOHLQ��2'(5
�S�����PRY� �NOHLQ��2'(5��S�����PRY� �NOHLQ��2'(5
�S����PRY� �NOHLQ��2'(5��S������PRY� �NOHLQ��2'(5
�S������PRY� �NOHLQ��2'(5��S�����PRY� �NOHLQ��2'(5
�S������PRY� �NOHLQ��2'(5��S������PRY� �NOHLQ��2'(5
�S������,�PRY� �NOHLQ��2'(5��S������,,�PRY� �NOHLQ��

$�� �QRUPDO

�

�S����PRY� �PLWWHO��2'(5��S����PRY� �PLWWHO��2'(5
�S�����PRY� �PLWWHO��2'(5��S�����PRY� �PLWWHO��2'(5
�S����PRY� �PLWWHO��2'(5��S������PRY� �PLWWHO��2'(5
�S������PRY� �PLWWHO��2'(5��S�����PRY� �PLWWHO��2'(5
�S������PRY� �PLWWHO��2'(5��S������PRY� �PLWWHO��2'(5
�S������,�PRY� �PLWWHO��2'(5��S������,,�PRY� �PLWWHO�

$�� �NOHLQ

�

�S����PRY� �JUR���2'(5��S����PRY� �JUR���2'(5
�S�����PRY� �JUR���2'(5��S�����PRY� �JUR���2'(5
�S����PRY� �JUR���2'(5��S������PRY� �JUR���2'(5
�S������PRY� �JUR���2'(5��S�����PRY� �JUR���2'(5
�S������PRY� �JUR���2'(5��S������PRY� �JUR���2'(5
�S������,�PRY� �JUR���2'(5��S������,,�PRY� �JUR��

$�� �VHKU�NOHLQ
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=XP�=HLWSXQNW�W� �����V�ILQGHW�LQ�GHU�0LWWH�GHU�/HLWXQJ�������HLQ�GUHLSROLJHU�V\PPHWULVFKHU

.XU]VFKOXVV�VWDWW��1DFK�HLQHU�)HKOHUNOlUXQJV]HLW�YRQ�����PV�LVW�GHU�/LFKWERJHQ�JHO|VFKW��'LH

IROJHQGH� .XU]XQWHUEUHFKXQJ� KDW� HLQH� 'DXHU� YRQ� ����PV�� 'DQDFK� EHVWHKW� GHU� )HKOHU� QLFKW

PHKU��XQG�GLH�/HLWXQJ�ZLUG�ZLHGHU�]XJHVFKDOWHW��'LH�(UJHEQLVVH�GHU�G\QDPLVFKHQ�6LPXODWLRQ

GHV�6]HQDULRV�PLW�XQG�RKQH�DXWRQRPHU�5HJHOXQJ��VLHKH�%LOG�������%LOG������XQG�%LOG������

ZHUGHQ�LP�)ROJHQGHQ�DQDO\VLHUW��'LH�:LUNXQJVZHLVH�GHV�DXWRQRPHQ�5HJHOXQJVV\VWHPV�ZLUG

DQKDQG�GHU�5HDNWLRQHQ�GHU�)X]]\�0RGXOH���GHU�83)&���XQG���DXI�GDV�)HKOHUHUHLJQLV�JH]HLJW�

5HSUlVHQWDWLY�ZHUGHQ�GLH�YRQ�83)&���VHULHOO�HLQJHNRSSHOWH�6SDQQXQJ�XO�XQG�GHU�YRQ�83)&��

SDUDOOHO�LQML]LHUWH�6WURP�LT��XQWHUVXFKW�

%HL�%HWUDFKWXQJ�GHU�9HUOlXIH�YRQ�XO�XQG�LT��GHU�$UEHLWVSXQNWUHJOHU�YRQ�83)&���XQG�83)&��

DXI�GDV�)HKOHUHUHLJQLV�IlOOW�DXI��GDVV�RKQH�NRRUGLQLHUHQGH�DXWRQRPH�5HJHOXQJ�VWDUNH�6WHOOJU|�

�HQDQKHEXQJHQ� XQPLWWHOEDU� QDFK� GHP� )HKOHUHLQWULWW� VWDWWILQGHQ��'LHVHV� EHUHLWV� LQ� $EVFKQLWW

������ EHVFKULHEHQH�9HUKDOWHQ� LVW� HLQH� )ROJH� GHV� )DOVFKUHJHOHIIHNWHV�� 'LH� $UEHLWVSXQNWUHJH�

OXQJHQ�GHU�)$&76�*HUlWH�YHUVXFKHQ��GLH� VWDUNHQ�bQGHUXQJHQ�GHV�/HLVWXQJVIOXVVHV�XQG�GHU

6SDQQXQJHQ�ZlKUHQG�GHV�.XU]VFKOXVVHV�XQG�GHU�.XU]XQWHUEUHFKXQJ�DXI�GLH�6ROOZHUWH�DXV]X�

UHJHOQ��'LH�YRQ�83)&���HLQJHNRSSHOWH�/lQJVVSDQQXQJ�XO�HUUHLFKW�UDVFK�LKUH�%HJUHQ]XQJ�YRQ

�����SX��'LH�6ROOYRUJDEHQ�N|QQHQ�QLFKW�HUI�OOW�ZHUGHQ��'DV�DXWRQRPH�6\VWHP�EHKHEW�GLHVHQ

)DOVFKUHJHOHIIHNW�GXUFK�HUKHEOLFKH�9HUODQJVDPXQJ�GHU�$UEHLWVSXQNWUHJOHU�GHU�)$&76�*HUlWH

GXUFK�GLH�)X]]\�0RGXOH����GHUHQ�$XVJDQJVJU|�HQ�LQ�%LOG������XQG�%LOG������LQ�LKUHP�9HU�

ODXI�JH]HLJW�VLQG��'DGXUFK�ZLUG�HLQ��EHUPl�LJHU�6WHOOJU|�HQDQVWLHJ�GXUFK�GLH�$UEHLWVSXQNW�

� �

��NOHLQ

��PLWWHO

��JUR�

�

�

�

���

�

S[L\L�PRY���SX

m

�

�

 
 

 

� ��� ��� ��� � �

%LOG������ =XJHK|ULJNHLWVIXQNWLRQHQ�I�U�GLH�HLQJDQJVVHLWLJHQ�OLQJXLVWLVFKHQ�9DULDEOHQ

�

���

�

$�

��VHKU�NOHLQ

��NOHLQ

��QRUPDO

�

�

�
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%LOG������ =XJHK|ULJNHLWVIXQNWLRQHQ�I�U�GLH�DXVJDQJVVHLWLJHQ�OLQJXLVWLVFKHQ�9DULDEOHQ�$�
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UHJOHU� YHUPLHGHQ�� 'LH� )ROJH� LVW� HLQH� 9HUULQJHUXQJ� GHU� GXUFK� GDV� )HKOHUHUHLJQLV� EHGLQJWHQ

/HLVWXQJVSHQGHOXQJHQ� �VLHKH� %LOG� ������� 'LH� $PSOLWXGH� GHU� HUVWHQ� 3ROUDGVFKZLQJXQJ� GHV

*HQHUDWRUV�DQ�.QRWHQ���ZLUG�XP�FD�������UHGX]LHUW�

� ��� � ��� � �
�

����

����

����

����

���

����

����

W���V

PLW�DXWRQRPHU�
5HJHOXQJ

RKQH�DXWRQRPH�
5HJHOXQJ

XO���SX

� ��� � ��� � �

�

�

W���V

$GDSWLRQV�
IDNWRU

%LOG������ %HWUDJ� GHU� HLQJHNRSSHOWHQ�/lQJVVSDQQXQJ�YRQ�83)&� �� �REHQ�� XQG�$GDSWLRQV�

IDNWRU�GHV�)X]]\�0RGXOV���GHV�83)&����XQWHQ�
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� ��� � ��� � �W���V

PLW�DXWRQRPHU�
5HJHOXQJ

RKQH�DXWRQRPH�
5HJHOXQJ

�

�

$GDSWLRQV�
IDNWRU

LT����SX

�

����

���

����

���

����

���

����

����

� ��� � ��� � �W���V

%LOG������ %HWUDJ�GHV�LQML]LHUWHQ�4XHUVWURPHV�YRQ�83)&����REHQ��XQG�$GDSWLRQVIDNWRU�GHV

)X]]\�0RGXOV���GHV�83)&����XQWHQ�

� ��� � ��� � �
�

���

���

���

���

���

W���V

S*����SX

PLW�DXWRQRPHU�
5HJHOXQJ

RKQH�DXWRQRPH�
5HJHOXQJ

%LOG������ $EJHJHEHQH�:LUNOHLVWXQJ�GHV�*HQHUDWRUV�DQ�.QRWHQ��
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$XIJUXQG�GHV�KRKHQ�9HUPDVFKXQJVJUDGHV�GHV�XQWHUVXFKWHQ�1HW]HV�$�LVW�DXFK�RKQH�DXWRQRPH

5HJHOXQJ�VFKRQ�HLQH�YHUKlOWQLVPl�LJ�VWDUNH�'lPSIXQJ�GHU�/HLVWXQJVSHQGHOXQJHQ�YRUKDQGHQ�

'LH�9HUEHVVHUXQJ�GXUFK�GHQ�NRRUGLQLHUHQGHQ�(LQJULII�GHV�DXWRQRPHQ�6\VWHPV�OLHJW�GDKHU�LQ

HLQHU�5HGXNWLRQ�GHU�DQIlQJOLFKHQ�$PSOLWXGHQ�GHU�/HLVWXQJVSHQGHOXQJHQ�XQG�HLQHU�GHXWOLFKHQ

(LQVSDUXQJ�XQQ|WLJHU�6WHOOJU|�HQ�GHU�)$&76�*HUlWH�GXUFK�HLQH�%HVHLWLJXQJ�GHV�)DOVFKUHJHO�

HIIHNWHV��'LHV�JLOW�DQDORJ�]XP�LP�YRULJHQ�$EVFKQLWW�EHKDQGHOWHQ�%HWULHEVPLWWHODXVIDOO��'RUW

ZXUGHQ� GLH� 3ROUDGSHQGHOXQJHQ� GHV�*HQHUDWRUV�*�� GXUFK�8QWHUGU�FNXQJ� GHV� )DOVFKUHJHOHI�

IHNWHV�GXUFK�GDV�DXWRQRPH�6\VWHP�MHGRFK�EHVVHU�JHGlPSIW��8UVDFKH�GDI�U�LVW��GDVV�GHU�*HQH�

UDWRU�*�� VFKZlFKHU� DQ� GDV�1HW]� DQJHEXQGHQ� LVW� DOV� GHU� KLHU� EHWUDFKWHWH�*HQHUDWRU�*�� XQG

GHVKDOE� PLW� VFKZlFKHU� JHGlPSIWHQ� 3ROUDGSHQGHOXQJHQ� DXI� JUR�H� 6W|UXQJHQ� UHDJLHUW�� 'LH

XQWHUVW�W]HQGH� 'lPSIXQJ� GXUFK� GLH� DXWRQRPH� 5HJHOXQJ� LVW� GDKHU� LQ� %LOG� ����� GHXWOLFKHU

HUNHQQEDU�DOV�LQ�%LOG������

*HQHUHOO�UHDJLHUW�GDV�DXWRQRPH�6\VWHP�NRUUHNW�DXI�)HKOHU��GLH�DXI�GHQ�GXUFK�GLH�7RSRORJLH�

DQDO\VH�EHVWLPPWHQ�%HWULHEVPLWWHOQ�HLQWUHWHQ��'HU�)DOVFKUHJHOHIIHNW�ZLUG�GXUFK�DXVUHLFKHQG

VFKQHOOH� XQG�ZHLFKH�hEHUJlQJH� YRQ� GHU� )X]]\�$GDSWLRQ� XQWHUEXQGHQ��ZDV� HLQH�5HGXNWLRQ

GHU�3ROUDGSHQGHOXQJHQ�KHUYRUUXIW��'DU�EHU�KLQDXV�ZHUGHQ�MHGRFK�DXFK�HQWIHUQWHUH�)HKOHU�DXI

QLFKW� LQ� GHQ� 5HJHOEDVHQ� EHU�FNVLFKWLJWHQ� %HWULHEVPLWWHOQ� GDGXUFK� HUNDQQW�� GDVV� VLH� VWDUNH

bQGHUXQJHQ� GHU� /HLVWXQJVIO�VVH� DXI� GHQ� �EHUZDFKWHQ� %HWULHEVPLWWHOQ� EHZLUNHQ�� 'DGXUFK

H[LVWLHUW� I�U� MHGHV�)$&76�*HUlW� HLQ�QDW�UOLFKHU�(LQIOXVVEHUHLFK�� LQQHUKDOE� GHVVHQ� GDV� DXWR�

QRPH�6\VWHP�DXI�)HKOHUHUHLJQLVVH�UHDJLHUW��(U�LVW�DEKlQJLJ�YRP�9HUPDVFKXQJVJUDG�XQG�GHQ

/HLWXQJVSDUDPHWHUQ�

���� 9HUlQGHUXQJ�GHV�%HWULHEV]XVWDQGHV

'LH�9HULILNDWLRQ�GHV�DXWRQRPHQ�6\VWHPV�KLQVLFKWOLFK�GHU�DXWRPDWLVFKHQ�QHW]]XVWDQGVDEKlQ�

JLJHQ� 3DUDPHWULHUXQJ� GHU� )$&76�'lPSIXQJVUHJOHU� DXV� $EVFKQLWW� ���� ZLUG� DQKDQG� GHV

1HW]HV�%�YRUJHQRPPHQ��'HU�PXOWLIXQNWLRQDOH�(LQVDW]�GHU�YRUKDQGHQHQ�)$&76�*HUlWH�VLHKW

I�U� 83)&� �� HLQH� 6SDQQXQJV�� XQG� 'lPSIXQJVUHJHOXQJ� XQG� I�U� 83)&� �� XQG� �� HLQH� 6SDQ�

QXQJV���'lPSIXQJV���:LUN��XQG�%OLQGOHLVWXQJVIOXVVUHJHOXQJ�YRU��)�U�GLH�9HULILNDWLRQ�ZHUGHQ

]ZHL� YHUVFKLHGHQH�%HWULHEV]XVWlQGH� GHV�1HW]HV� JHZlKOW�� %HWULHEV]XVWDQG�%�� LVW� GXUFK� HLQH

KRKH�/DVW�DQ�.QRWHQ���XQG�HLQH�YHUJOHLFKVZHLVH�JHULQJH�/DVW�DQ�.QRWHQ���JHNHQQ]HLFKQHW��,Q

GLHVHU�6LWXDWLRQ�KDW�83)&���X��D��GLH�$XIJDEH��HLQHQ�YRUJHJHEHQHQ�6FKHLQOHLVWXQJVIOXVV�YRQ

.QRWHQ� ��� QDFK�.QRWHQ� ��� DXV]XUHJHOQ�� ,P� %HWULHEV]XVWDQG� %�� KLQJHJHQ� LVW� QHEHQ� HLQHP

YHUlQGHUWHQ� (LQVSHLVHPXVWHU� GHU� *HQHUDWRUHQ� EHL� OHLFKW� K|KHUHU� *HVDPWDXVODVWXQJ� DOV� LP

=XVWDQG�%��DQ�.QRWHQ���HLQH�YLHO�K|KHUH�/DVW�DOV�DQ�.QRWHQ���YRUJHVHKHQ��'DV�)$&76�*HUlW

83)&���VROO�KLHU�HLQHQ�YRUJHJHEHQHQ�/HLVWXQJVIOXVV�YRQ�.QRWHQ����QDFK�.QRWHQ����HLQKDO�

WHQ�

'DV�6\VWHP�EHILQGHW�VLFK�]XQlFKVW�LP�%HWULHEV]XVWDQG�%���(V�ZLUG�GDYRQ�DXVJHJDQJHQ��GDVV

GLH�'lPSIXQJVUHJOHU�DOOHU�GUHL�)$&76�*HUlWH�]X�%HJLQQ�LQDNWLY�VLQG��VR�GDVV�HLQH�DQIlQJOL�
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FKH� DXWRPDWLVFKH� 3DUDPHWULHUXQJ� GHU� 5HJOHU� GXUFKJHI�KUW� ZHUGHQ� PXVV�� 'DV� LQ� 0$7�

/$%·�6,08/,1.·�LPSOHPHQWLHUWH�XQG�OLQHDULVLHUWH�*HVDPWV\VWHP�KDW�HLQH�'LPHQVLRQ�YRQ

����=XVWDQGVJU|�HQ��'DV�(UJHEQLV�GHU�/LQHDULVLHUXQJ�XQG�(LJHQZHUWEHUHFKQXQJ�GHV�6\VWHPV

PLW�LQDNWLYHQ�)$&76�'lPSIXQJVUHJOHUQ��)� ����]HLJW��GDVV�YLHU�VFKZDFK�JHGlPSIWH�0RGHQ

H[LVWLHUHQ�� GLH� LQ� 7DEHOOH� ���� QDFK� LKUHU�'lPSIXQJ� DEVWHLJHQG� VRUWLHUW� DXIJHOLVWHW� VLQG�� 6LH

ZHUGHQ�LP�)ROJHQGHQ�DOV�NULWLVFKH�0RGHQ�EH]HLFKQHW�

7DEHOOH�������.ULWLVFKH�6FKZLQJXQJVPRGHQ�GHV�1HW]HV�%�LP�%HWULHEV]XVWDQG�%�

0RGH�1U� (LJHQZHUWSDDU )UHTXHQ]�>+]@ 'lPSIXQJ

� ���������M������ ����� �����

� ���������M������ ����� �����

� ���������M������ ����� �����

� ���������M������ ����� �����

%HL�GLHVHQ�6FKZLQJXQJVPRGHQ�KDQGHOW�HV�VLFK�XP�]ZHL�,QWUD�$UHD�0RGHQ��0RGHQ���XQG���

XQG�HLQH� ,QWHU�$UHD�0RGH��0RGH�����%HL�HLQHU�$QUHJXQJ�YRQ�0RGH���SHQGHOQ�GLH�3ROUlGHU

GHU�*HQHUDWRUHQ�*��XQG�*��JHJHQHLQDQGHU��EHL�0RGH���VLQG�GLHV�GLH�GHU�*HQHUDWRUHQ�*��XQG

*��� ,VW�GLH� ,QWHU�$UHD�0RGH�DQJHUHJW�� VR�SHQGHOQ�GLH�3ROUlGHU�GHU�*HQHUDWRUHQ�*��XQG�*�

JOHLFKSKDVLJ� JHJHQ� GLH� GHU�*HQHUDWRUHQ�*�� XQG�*���'LHVHV� 6FKZLQJXQJVYHUKDOWHQ� LVW� DXI�

JUXQG� GHU� 1HW]WRSRORJLH� XQG� GHU� JUR�HQ� $XVGHKQXQJ� GHV� 1HW]HV� LQ� 2VW�:HVW�5LFKWXQJ

RIIHQVLFKWOLFK�� 0RGH� �� UHSUlVHQWLHUW� HLQH� JOHLFKSKDVLJH� 6FKZLQJXQJ� DOOHU� *HQHUDWRUHQ� PLW

QLHGULJHU�)UHTXHQ]��'DV�HUJLEW�VLFK�DXV�HLQHU�$QDO\VH�GHU�0RGHQSURILOH��GLH�GXUFK�GLH�UHFKWHQ

(LJHQYHNWRUHQ�JHJHEHQ�VLQG�>��@��1DFK�*O���������ODVVHQ�VLFK�GLH�DQ�GHQ�6FKZLQJXQJVPRGHQ

EHWHLOLJWHQ� UHDOHQ� =XVWDQGVJU|�HQ� GHV� 6\VWHPV� XQG� GHUHQ� 3KDVHQODJHQ� EHVWLPPHQ�� ,Q� %LOG

�����VLQG�GD]X�GLH�3KDVHQODJHQ�GHU�=XVWDQGVJU|�HQ�DI�GHU�*HQHUDWRUHQ�*���*���*��XQG�*�

EH]�JOLFK� GHU� RELJHQ� YLHU� 0RGHQ� DEJHELOGHW�� 'LHVH� *U|�HQ� WUHWHQ� LQ� GHQ� HQWVSUHFKHQGHQ

0RGHQ�MHZHLOV�DOV�GRPLQDQWH�=XVWDQGVJU|�HQ�DXI�

$XIJDEH� GHU� )$&76�'lPSIXQJVUHJOHU� LVW� HLQH� DXVUHLFKHQGH� $EGlPSIXQJ� GHU� NULWLVFKHQ

0RGHQ��'LH�I�U�DOOH�6FKZLQJXQJVPRGHQ�DQ]XVWUHEHQGH�6ROOGlPSIXQJ�JHPl��*O���������ZLUG

]X�sVROO�  � ���� JHZlKOW�� $XV� GHU� $QDO\VH� GHU� 6WHXHUEDUNHLW� GHU� HLQ]HOQHQ�0RGHQ� GXUFK� GLH

83)&�HUJLEW�VLFK�GLH�LQ�7DEHOOH������JH]HLJWH�=XWHLOXQJ�GHU�)$&76�*HUlWH�]X�GHQ�NULWLVFKHQ

0RGHQ��VLHKH�$EVFKQLWW����������

'LHVH� $XIWHLOXQJ� LVW� DQKDQG� GHU� 1HW]WRSRORJLH� QDFKYROO]LHKEDU�� GD� HLQ� 83)&� GXUFK� VHLQH

HLQJHNRSSHOWH�/lQJVVSDQQXQJ�GLH�3ROUDGSHQGHOXQJHQ�JHJHQHLQDQGHU�VFKZLQJHQGHU�*HQHUDWR�

UHQ�JXW�DEGlPSIHQ�NDQQ��ZHQQ�HU�VHULHOO�]X�HLQHU�hEHUWUDJXQJVOHLWXQJ�]ZLVFKHQ�GHQ�EHWUHI�

IHQGHQ�*HQHUDWRUHQ�LQVWDOOLHUW�LVW�
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7DEHOOH��������$XIWHLOXQJ�GHU�NULWLVFKHQ�0RGHQ�DXI�GLH�)$&76�*HUlWH

)$&76�*HUlW ]X�GlPSIHQGH�NULWLVFKH�0RGH�1U�

83)&�� �

83)&�� �

83)&�� �

,Q� YHUVFKLHGHQHQ� 6LPXODWLRQHQ� KDW� VLFK� I�U� GDV� YRUOLHJHQGH� 1HW]� %� HLQH� $Q]DKO� YRQ� GUHL

.RSSOXQJVZHJHQ�I�U� MHGHQ�)$&76�'lPSIXQJVUHJOHU�PLW�GHU�5�FNI�KUPDWUL[�)N�DOV�DXVUHL�

FKHQG�XQG�HIIHNWLY�HUZLHVHQ��VR�GDVV�GLHVHU�:HUW�I�U�DOOH�]XN�QIWLJHQ�DXWRPDWLVFKHQ�1HXSD�

UDPHWULHUXQJHQ�YRUJHJHEHQ�ZLUG��$QVFKOLH�HQG�I�KUW�GLH�DXWRQRPH�.RPSRQHQWH�]XU�%HVWLP�

PXQJ�GHU�RSWLPDOHQ�5�FNI�KUPDWUL]HQ�GLH�%HUHFKQXQJ�GHU�'lPSIXQJV�6HQVLWLYLWlWVIDNWRUHQ

GXUFK��$XV�GHU�$XVZDKO�GHU� JU|�WHQ�'6)� EH]�JOLFK�GHU�GHQ�)$&76�*HUlWHQ� MHZHLOV� ]XJH�

RUGQHWHQ�0RGH� HUJLEW� VLFK� VFKOLH�OLFK� HLQH� 9RUVWUXNWXULHUXQJ� GHU� 'lPSIXQJVUHJOHU� JHPl�

7DEHOOH�������'LH�PLW�HLQHP�3XQNW�PDUNLHUWHQ�(OHPHQWH�EH]HLFKQHQ�GLH�.RSSOXQJVZHJH�GHU

*�

*�

*�

*�

0RGH��
���

����

���� ��

0RGH��

*�

*�

���

����

���� ��

���

����

���� ��

0RGH�� 0RGH��

*�

*�

���

����

���� ��
*� *�

*� *�

%LOG������ 3KDVHQODJHQ�GHU�=XVWDQGVJU|�HQ�DI�GHU�*HQHUDWRUHQ�*���*���*��XQG�*��EH]�J�

OLFK�GHU�YLHU�NULWLVFKHQ�6FKZLQJXQJVPRGHQ
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HLQ]HOQHQ�0DWUL]HQ�)N�� GHUHQ�hEHUWUDJXQJVNRQVWDQWHQ� GXUFK� GHQ� VLFK� DQVFKOLH�HQGHQ�2SWL�

PLHUXQJVDOJRULWKPXV�]X�EHVWLPPHQ�VLQG�

7DEHOOH��������9RUVWUXNWXULHUXQJ�GHU�'lPSIXQJVUHJOHU

N � � �

)$&76�*HUlW 83)&�� 83)&�� 83)&��

DX� DX� DX�

DX3�'� DX4�'� DX8�'� DX3�'� DX4�'� DX8�'� DX3�'� DX4�'� DX8�'�

D,����� l

D8�����

D4�����

D\�

D3����� l l

D,����� l

D8�����

D4����� l

D\�

D3����� l

D,����� l

D8�����

D4����� l

D\�

D3����� l

,P�5DKPHQ�YRQ�7HVWVLPXODWLRQHQ�KDEHQ�VLFK�EHVWLPPWH�(LQVWHOOXQJHQ�I�U�GLH�3DUDPHWHU�GHV

2SWLPLHUXQJVDOJRULWKPXV� DOV� J�QVWLJ� HUZLHVHQ�� 6LH� VLQG� LQ� $QKDQJ� %� DXIJHOLVWHW�� )�U� GLH

$XVI�KUXQJ�GHV�JHVDPWHQ�LQ�%LOG������JH]HLJWHQ�XQG�DOV�0$7/$%·�5RXWLQH�LPSOHPHQWLHU�

WHQ�$EODXIV�EHQ|WLJW�HLQ�3&�PLW�,QWHO�3HQWLXP�,,,�3UR]HVVRU������0+]��FD�����V�5HFKHQ]HLW�

'LH�DXI�GLHVH�:HLVH�EHVWLPPWHQ�'lPSIXQJVUHJOHU�ZHUGHQ�LQ�GLH�)$&76�*HUlWH��EHUWUDJHQ�

7DEHOOH������]HLJW�GLH�9HUVFKLHEXQJ�GHU�NULWLVFKHQ�(LJHQZHUWH�XQG�GLH�HU]LHOWH�9HUEHVVHUXQJ

GHU�'lPSIXQJHQ�GXUFK�GLH�)$&76�'lPSIXQJVUHJOHU�LP�%HWULHEV]XVWDQG�%��PLW�GHQ�HQWVSUH�

FKHQGHQ�:HUWHQ�GHU�RSWLPLHUWHQ�.RVWHQIXQNWLRQ�



9HULILNDWLRQ�XQG�'LVNXVVLRQ ���

7DEHOOH��������:LUNXQJ�GHU�)$&76�'lPSIXQJVUHJOHU�DXI�GDV�6\VWHP�LP�%HWULHEV]XVWDQG�%�

RKQH�)$&76�'lPSIXQJVUHJOHU PLW�)$&76�'lPSIXQJVUHJOHUQ�]X�%�

.RVWHQ .XQJHUHJHOW� ������ .� ������

0RGH

1U�
(LJHQZHUWSDDU

)UHTXHQ]

>+]@
'lPSIXQJ (LJHQZHUWSDDU

)UHTXHQ]

>+]@
'lPSIXQJ

� ���������M������ ����� ����� ���������M������ ����� �����

� ���������M������ ����� ����� ���������M������ ����� �����

� ���������M������ ����� ����� ���������M������ ����� �����

� ���������M������ ����� ����� ���������M������ ����� �����

'LH�=XRUGQXQJ�GHU�0RGHQ�GHV�JHUHJHOWHQ�]X�GHQHQ�GHV�XQJHUHJHOWHQ�6\VWHPV�HUIROJW�DQKDQG

HLQHU� %HWUDFKWXQJ� GHU� %HWHLOLJXQJHQ� GHU� UHDOHQ� =XVWDQGVJU|�HQ� DQ� GHQ� MHZHLOLJHQ� 6FKZLQ�

JXQJVPRGHQ��(V�LVW�HLQH�VHKU�JXWH�9HUEHVVHUXQJ�GHU�'lPSIXQJ�GHU�,QWHU�$UHD�0RGH�XP�GHQ

)DNWRU� ��� HUNHQQEDU�� 'LH� 'lPSIXQJHQ� GHU� ,QWUD�$UHD�0RGHQ� �� XQG� �� YHUEHVVHUQ� VLFK� XP

������� E]Z�� ������� (UZDUWXQJVJHPl�� KDEHQ� GLH� )$&76�'lPSIXQJVUHJOHU� QDKH]X� NHLQHQ

(LQIOXVV�DXI�0RGH���DXIJUXQG�GHU�*OHLFKSKDVLJNHLW�GHU�YLHU�*HQHUDWRUHQ�]X�GLHVHU�0RGH��'LH

2SWLPLHUXQJ�NDQQ�QLFKW�JDUDQWLHUHQ��GDVV�GLH�6ROOGlPSIXQJ�YRQ�����I�U�DOOH�NULWLVFKHQ�0RGHQ

HUUHLFKW�ZLUG��9LHOPHKU�ZLUG�HLQ�.RPSURPLVV�]ZLVFKHQ�GHP�(UUHLFKHQ�GHU�6ROOGlPSIXQJ�XQG

GHP�GDI�U�QRWZHQGLJHQ�6WHOOJU|�HQDXIZDQG��ZHOFKHU�GXUFK�GHQ�%HWUDJ�GHU�5HJOHUSDUDPHWHU

UHSUlVHQWLHUW�ZLUG�� JHIXQGHQ��'LHVH�7DWVDFKH� HUNOlUW��GDVV�EHL�GHQ�0RGHQ���XQG���GLH�6ROO�

GlPSIXQJ�YRQ�����QLFKW�HUUHLFKW�ZLUG�

'LH� VHKU� JXWH� :LUNXQJ� GHU� 'lPSIXQJVUHJOHU� ZLUG� DQKDQG� HLQHU� G\QDPLVFKHQ� 6LPXODWLRQ

YHUGHXWOLFKW��=XP�=HLWSXQNW�W� �����V�WULWW�DXI�GHU�/HLWXQJ�������HLQ�V\PPHWULVFKHU��GUHLSROL�

JHU�.XU]VFKOXVV�DXI��GHU�QDFK�HLQHU�)HKOHUNOlUXQJV]HLW�YRQ����PV�GXUFK�HLQH�.XU]XQWHUEUH�

FKXQJ�GHU�/HLWXQJ�PLW�HLQHU�'DXHU�YRQ�����PV�EHVHLWLJW�ZLUG��%LOG������XQG�%LOG������]HLJHQ

EHLVSLHOKDIW�GLH�6\VWHPDQWZRUWHQ�DQKDQG�GHU�:LUNOHLVWXQJVDEJDEH�GHV�*HQHUDWRUV�*��XQG�GLH

)UHTXHQ]lQGHUXQJHQ� GHU� *HQHUDWRUHQ� *�� XQG� *�� LQ� GHQ� )lOOHQ� PLW� XQG� RKQH� )$&76�

'lPSIXQJVUHJOHUQ��'LH�)UHTXHQ]DEZHLFKXQJHQ�VLQG�DXI�GLH�1HQQIUHTXHQ]�I�� ����+]�EH]R�

JHQ��$QKDQG�GHU�)UHTXHQ]�GHU�:LUNOHLVWXQJVSHQGHOXQJ�XQG�GHU�VHKU�VFKZDFKHQ�'lPSIXQJ�LVW

HUNHQQEDU��GDVV�GLH�DQJHUHJWH�6FKZLQJXQJ�KDXSWVlFKOLFK�DXV�GHU�,QWHU�$UHD�0RGH�UHVXOWLHUW�

'XUFK� GHQ� (LQVDW]� GHU� 'lPSIXQJVUHJOHU� LVW� GLH� 3ROUDGSHQGHOXQJ� QDFK� FD�� YLHU� 3HULRGHQ

DEJHNOXQJHQ��$Q�GHQ�9HUOlXIHQ�GHU�)UHTXHQ]DEZHLFKXQJHQ��%LOG�������LVW�HLQHUVHLWV�GLHVH�JXW

JHGlPSIWH� JHJHQSKDVLJH� 3HQGHOXQJ� GHU� 3ROUlGHU� YRQ� *�� XQG� *�� XQG� DQGHUHUVHLWV� GLH

JOHLFKSKDVLJH��ODQJVDPH��EHUODJHUWH�6FKZLQJXQJ�HUNHQQEDU��'LHVH�6FKZLQJXQJ�UHVXOWLHUW�DXV

0RGH� �� XQG� ZLUG� LP� *HJHQVDW]� ]XU� JHJHQSKDVLJHQ� 3HQGHOXQJ� GXUFK� GLH� )$&76�

'lPSIXQJVUHJOHU�ZLH�HUZDUWHW�QLFKW�EHHLQIOXVVW��VLHKH�%LOG������UHFKWV��
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0LW� NUDIWZHUNVVHLWLJHQ� 366� N|QQWHQ� GLH� DXIWUHWHQGHQ� 6FKZLQJXQJHQ� LP� *HJHQVDW]� ]X� GHQ

)$&76�'lPSIXQJVUHJOHUQ�QXU�VHKU�VFKZDFK�EHGlPSIW�ZHUGHQ��'HU�*UXQG�GDI�U�LVW��GDVV�GDV

XQWHUVXFKWH� )HKOHUHUHLJQLV� YRUZLHJHQG� GLH� ,QWHU�$UHD�0RGH� DQUHJW� XQG� 366� VROFKH�0RGHQ

QXU�VFKZDFK�GlPSIHQ�N|QQHQ��'LHVHU�6DFKYHUKDOW�ZXUGH�EHUHLWV�LQ�$EVFKQLWW�������HUZlKQW�

,P�)ROJHQGHQ�ZLUG�DQJHQRPPHQ��GDVV�GDV�(h6�GXUFK�YHUlQGHUWH�/DVWDQIRUGHUXQJHQ�LQ�GHQ

%HWULHEV]XVWDQG� %�� �EHUJHKW� �VLHKH� 6�� ������ 1DFK� GHU� YRP� DXWRQRPHQ� 6\VWHP� ]\NOLVFK

GXUFKJHI�KUWHQ�%HUHFKQXQJ�GHU� DNWXHOOHQ�.RVWHQ�ZLUG� IHVWJHVWHOOW�� GDVV� GLHVH� DXI� GHQ�:HUW

.DNWXHOO� �������DQJHVWLHJHQ�VLQG��(LQ�*UR�WHLO�GLHVHU�VWDUNHQ�.RVWHQHUK|KXQJ�ZLUG�GXUFK�]ZHL

LQ� GHQ� SRVLWLYHQ� %HUHLFK� GHU� UHHOOHQ� $FKVH� JHZDQGHUWH� UHLQ� UHHOOH� (LJHQZHUWH� YHUXUVDFKW
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%LOG������ $EJHJHEHQH�:LUNOHLVWXQJ�GHV�*HQHUDWRUV�*�

� � � � � � � � � ��

����

�

���

���

W���V

DI��+]
*�

*�

� � � � � � � � � ��

����

�

���

���

W���V

DI��+]
*�

*�

%LOG������ )UHTXHQ]DEZHLFKXQJ� GHU� *HQHUDWRUHQ� *�� XQG� *�� RKQH� )$&76�'lPSIXQJV�

UHJOHU��OLQNV��XQG�PLW�)$&76�'lPSIXQJVUHJOHUQ�]X�%���UHFKWV�
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VRZLH� GXUFK� HUKHEOLFKH�9HUVFKOHFKWHUXQJ� GHU� 'lPSIXQJHQ� GHU� NULWLVFKHQ� 6FKZLQJXQJVPR�

GHQ��'DV�DXWRQRPH�6\VWHP�UHDJLHUW�PLW�HLQHU�1HXSDUDPHWULHUXQJ�GHU�'lPSIXQJVUHJOHU��'LH

IROJHQGH�7DEHOOH������]HLJW�GLH�NULWLVFKHQ�0RGHQ�GHV�6\VWHPV�LP�%HWULHEV]XVWDQG�%��PLW�GHQ

I�U�GHQ�=XVWDQG�%��HQWZRUIHQHQ�'lPSIXQJVUHJOHUQ�XQG�GHQ�DNWXDOLVLHUWHQ�'lPSIXQJVUHJOHUQ

I�U�GHQ�=XVWDQG�%��

7DEHOOH��������.ULWLVFKH�0RGHQ�GHV�6\VWHPV�LP�%HWULHEV]XVWDQG�%�

PLW�)$&76�'lPSIXQJVUHJOHUQ�]X�%� PLW�)$&76�'lPSIXQJVUHJOHUQ�]X�%�

.RVWHQ .� ������ .� ������

0RGH

1U�
(LJHQZHUWSDDU

)UHTXHQ]

>+]@
'lPSIXQJ (LJHQZHUWSDDU

)UHTXHQ]

>+]@
'lPSIXQJ

� ���������M������ ����� ����� ���������M������ ����� �����

� ���������M������ ����� ����� ���������M������ ����� �����

� ���������M������ ����� ����� ���������M������ ����� �����

� ���������M������ ����� ����� ���������M������ ����� �����

+LHU�NDQQ�HLQH�ZHVHQWOLFKH�5HGXNWLRQ�GHU�.RVWHQ�UHJLVWULHUW�ZHUGHQ��GLH�DXV�HLQHU�YHUEHVVHU�

WHQ� 'lPSIXQJ� NULWLVFKHU� 0RGHQ� UHVXOWLHUW�� :LH� EHL� GHU� DQIlQJOLFKHQ� 3DUDPHWULHUXQJ� GHU

'lPSIXQJVUHJOHU�NDQQ�EHL�GHU�,QWHU�$UHD�0RGH��0RGH����PLW�HLQHU�HWZD�I�QIIDFKHQ�'lPS�

IXQJ�GLH�JU|�WH�9HUEHVVHUXQJ�GHU�0RGHQGlPSIXQJ�HUUHLFKW�ZHUGHQ��'LH�'lPSIXQJ�GHU�,QWUD�

$UHD�0RGHQ�NDQQ�XP�FD����ELV�����HUK|KW�ZHUGHQ�

'HU�GULQJHQGH�%HGDUI�GLHVHU�1DFKI�KUXQJ�GHU�5HJOHUSDUDPHWHU�DXIJUXQG�GHV�QHXHQ�%HWULHEV�

]XVWDQGHV�ZLUG� HUJlQ]HQG� DQKDQG� HLQHV� VLPXOLHUWHQ� 6]HQDULRV� YHUDQVFKDXOLFKW�� (V�ZLUG� HLQ

.XU]VFKOXVV�DXI�/HLWXQJ�������PLW�DQVFKOLH�HQGHU�.XU]XQWHUEUHFKXQJ�]X�JOHLFKHQ�%HGLQJXQ�

JHQ�ZLH�REHQ�GXUFKJHI�KUW��'LH�SRVLWLYH�:LUNXQJ�GHU�QHXHQ�'lPSIXQJVUHJOHUSDUDPHWHU�]HLJW

VLFK�QHEHQ�GHU�RELJHQ�(LJHQZHUWNRQILJXUDWLRQ�DQ�GHQ�VLPXOLHUWHQ�9HUOlXIHQ�GHU�:LUNOHLVWXQJ

XQG�GHU�)UHTXHQ]DEZHLFKXQJ�GHV�*HQHUDWRUV�*�� �VLHKH�%LOG������XQG�%LOG��������%HL�9HU�

ZHQGXQJ�GHU�DOWHQ�5HJOHUSDUDPHWHU�LVW�GLH�6FKZLQJXQJ�GHU�:LUNOHLVWXQJ�DXFK�]HKQ�6HNXQGHQ

QDFK�%HKHEXQJ�GHV�)HKOHUV�QXU�XQPHUNOLFK�DEJHNOXQJHQ��'LH�QHXHQ�'lPSIXQJVUHJOHU�EHZLU�

NHQ��GDVV�GLHVH�6FKZLQJXQJ�EHUHLWV�QDFK�]ZHL�ELV�GUHL�3HULRGHQ�IDVW�YROOVWlQGLJ�EHGlPSIW�LVW�

,QVJHVDPW�HUJHEHQ�VLFK�lKQOLFKH�9HUOlXIH�GHU�:LUNOHLVWXQJ�XQG�GHU�)UHTXHQ]DEZHLFKXQJ�PLW

'lPSIXQJVUHJOHUQ�]XP�%HWULHEV]XVWDQG�%��LP�9HUJOHLFK�]XP�XQJHUHJHOWHQ�)DOO�LP�%HWULHEV�

]XVWDQG�%���VLHKH�%LOG������XQG�%LOG��������'HU�hEHUJDQJ�]XP�%HWULHEV]XVWDQG�%��KHEW�DOVR

GLH�:LUNXQJ�GHU�'lPSIXQJVUHJOHU�]X�%��DXI�
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$OOH�ELVKHULJHQ�8QWHUVXFKXQJHQ�GLHVHV�$EVFKQLWWV�ZXUGHQ�PLW�GHDNWLYLHUWHQ�$UEHLWVSXQNWUH�

JHOXQJHQ� GHU� )$&76�*HUlWH� GXUFKJHI�KUW�� XP�GDV�3RWHQ]LDO� GHU� HQWZLFNHOWHQ�� DXWRPDWLVFK

SDUDPHWULHUEDUHQ� 'lPSIXQJVUHJHOXQJ� RKQH� GHQ� (LQIOXVV� DQGHUHU� 5HJHOXQJHQ� DXI]X]HLJHQ�

2KQHKLQ�ZHUGHQ�GLH�$UEHLWVSXQNWUHJOHU�QDFK�JUR�HQ�6W|UXQJHQ�JHPl��GHV�]HLWOLFKHQ�$EODXIV

GHU�5HJHOHLQJULIIH� QDFK�%LOG� ���� GXUFK� GLH� )X]]\�$GDSWLRQ� VWDUN� YHUODQJVDPW� E]Z�� GHDNWL�

YLHUW��'DKHU� LVW�HV�]XU�9HULILNDWLRQ�GHU�'lPSIXQJVUHJOHU�]XOlVVLJ�� DQGHUH�)$&76�5HJOHU� LQ

GHP�EHWUDFKWHWHQ�=HLWEHUHLFK�]X�YHUQDFKOlVVLJHQ��'HQQRFK�VROO�GDV�NRUUHNWH�=XVDPPHQVSLHO

DOOHU� DXWRQRPHQ�.RPSRQHQWHQ� YHULIL]LHUW� ZHUGHQ�� XP� GLH� ([LVWHQ]� JHJHQVHLWLJHU� QHJDWLYHU

%HHLQIOXVVXQJHQ�DXV]XVFKOLH�HQ�
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'D]X� ZLUG� ZLHGHUXP� HLQ� .XU]VFKOXVVHUHLJQLV� DXI� /HLWXQJ� ������ LP� %HWULHEV]XVWDQG� %�

VLPXOLHUW��'LH�DXWRQRPHQ�.RPSRQHQWHQ�]XU�%HHLQIOXVVXQJ�GHU�$UEHLWVSXQNWUHJOHU�LQ�DQGHUHQ

6LWXDWLRQHQ� VLQG� HQWVSUHFKHQG� .DSLWHO� �� DNWLYLHUW�� 'LH� HLQJHVWHOOWHQ� 6ROOZHUWH� GHU� 83)&

HQWVSUHFKHQ� GHQ� QDW�UOLFKHQ� /HLVWXQJVIO�VVHQ� XQG� 6SDQQXQJHQ�� GLH� VLFK� PLW� GHDNWLYLHUWHQ

$UEHLWVSXQNWUHJOHUQ�HLQVWHOOHQ�Z�UGHQ��'HVKDOE�VLQG�GLH�LP�VWDWLRQlUHQ�=XVWDQG�%��YRQ�GHQ

$UEHLWVSXQNWUHJOHUQ�HU]HXJWHQ�6WHOOJU|�HQ�JOHLFK�1XOO��1DFK�GHU�%HVHLWLJXQJ�GHV�)HKOHUV�ZLUG

GHU� =XVWDQG� %�� GDKHU� DXFK� RKQH� $UEHLWVSXQNWUHJOHU� ZLHGHU� HUUHLFKW�� 'LH� )$&76�

'lPSIXQJVUHJOHU�VLQG�I�U�GHQ�%HWULHEV]XVWDQG�%��RSWLPDO�HLQJHVWHOOW��%LOG������XQG�%LOG�����

OLHIHUQ�GDV�6LPXODWLRQVHUJHEQLV�XQG�GHQ�9HUJOHLFK�PLW�QLFKW�DNWLYLHUWHQ�$UEHLWVSXQNWUHJHOXQ�

JHQ�

(V� LVW� HUNHQQEDU�� GDVV� GDV� )X]]\�0RGXO� �� GHV� 83)&� �� GDV� .XU]VFKOXVVHUHLJQLV� NRUUHNW

HUNHQQW� XQG� PLW� HLQHU� VWDUNHQ� 9HUODQJVDPXQJ� GHU� $UEHLWVSXQNWUHJOHU� UHDJLHUW�� ELV� GLH

6FKZLQJXQJHQ� QDKH]X� DEJHNOXQJHQ� VLQG�� ,Q� GLHVHP�=HLWEHUHLFK� DUEHLWHQ� VRPLW� YRUZLHJHQG

GLH�'lPSIXQJVUHJOHU��%LOG������ ]HLJW� GLH� LP�:HVHQWOLFKHQ�GXUFK�GHQ�'lPSIXQJVUHJOHU� GHV

83)&���YHUXUVDFKWH�6WHOOJU|�H��:HLWHUKLQ�LVW�HUNHQQEDU��GDVV�GLH�/HLVWXQJVIOXVVUHJOHU�LP�)DOO

PLW�$UEHLWVSXQNWUHJOHUQ�XQG�)X]]\�$GDSWLRQ�DE�GHP�=HLWSXQNW�W� ���V�OHLFKW�XQWHUVW�W]HQGH

6WHOOHLQJULIIH� YRUQHKPHQ�� $QKDQG� GHV�:LUNOHLVWXQJVYHUODXIHV� �VLHKH� %LOG� ������ VLQG� NDXP

9HUlQGHUXQJHQ� IHVW]XVWHOOHQ�� 'LHV� OlVVW� GDUDXI� VFKOLH�HQ�� GDVV� GLH� 5HJOHU� XQG� DXWRQRPHQ

.RPSRQHQWHQ� KLQVLFKWOLFK� GHV� ]HLWOLFKHQ� $EODXIV� VHKU� JXW� DXIHLQDQGHU� DEJHVWLPPW� VLQG�

'XUFK�GDV�=XVDPPHQVSLHO�GHU�DXWRQRPHQ�.RPSRQHQWHQ�ZHUGHQ�KLHU�NHLQH�QHJDWLYHQ�(IIHNWH

YHUXUVDFKW�
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%LOG������ $EJHJHEHQH�:LUNOHLVWXQJ� GHV� *HQHUDWRUV� *�� LP� %HWULHEV]XVWDQG� %�� PLW� DNWL�

YLHUWHQ�)$&76�'lPSIXQJVUHJOHUQ
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,QVJHVDPW� ZXUGH� HLQHUVHLWV� JH]HLJW�� GDVV� )$&76�'lPSIXQJVUHJOHU� HLQ� KRKHV� 3RWHQ]LDO

DXIZHLVHQ��LP�1HW]�DXIWUHWHQGH�,QWHU��XQG�,QWUD�$UHD�0RGHQ�ZLUNXQJVYROO�]X�EHGlPSIHQ��'HU

LQQHUKDOE� GHV� DXWRQRPHQ� 6\VWHPV� DEODXIHQGH� $OJRULWKPXV� ]XU� DXWRPDWLVFKHQ� 'lPSIXQJV�

UHJOHUSDUDPHWULHUXQJ�HU]HXJW�3DUDPHWHUVlW]H��PLW�GHQHQ�HLQH�KRKH�5HJHOXQJVJ�WH�HU]LHOW�ZLUG�

$QGHUHUVHLWV� LVW� GLH� 1DFKI�KUXQJ� GHU� 3DUDPHWHU� GHU� )$&76�'lPSIXQJVUHJOHU� DQ� GHQ� PR�

PHQWDQHQ�%HWULHEV]XVWDQG�XQHUOlVVOLFK��'XUFK�GLH�9HUZHQGXQJ�GHV�DXI�GHU�OLQHDUHQ�6\VWHP�

WKHRULH� EDVLHUHQGHQ� (QWZXUIVYHUIDKUHQV� VLQG� GLH� 'lPSIXQJVUHJOHU� EHL� JUR�HQ� bQGHUXQJHQ

GHV� $UEHLWVSXQNWHV� QLFKW� PHKU� J�OWLJ� XQG� HUIRUGHUQ� HLQH� 1HXSDUDPHWULHUXQJ�� (LQH� 9HU�

VFKOHFKWHUXQJ�GHV�'lPSIXQJVYHUKDOWHQV�GXUFK�XQDQJHSDVVWH�5HJOHU�LP�9HUJOHLFK�]XP�XQJH�

UHJHOWHQ�)DOO�NRQQWH�MHGRFK�QLFKW�EHREDFKWHW�ZHUGHQ�

1DFKWHLO� GLHVHV� 5HJHOXQJVYHUIDKUHQV� LVW�� GDVV� GLH� 5HJOHU� QXU� I�U� HLQH� 6WUXNWXU� XQG� HLQHQ

=XVWDQG�GHV�6\VWHPV�J�OWLJ�VLQG��%HL�HLQHP�$XVIDOO�HLQHV�.UDIWZHUNHV�EHLVSLHOVZHLVH�YHUVDJW

GLH�SUlYHQWLYH�3DUDPHWULHUXQJ�GHU�'lPSIXQJVUHJOHU��(LQ�VROFKHV�(UHLJQLV�]LHKW� VWDUNH�/HLV�

WXQJVSHQGHOXQJHQ�XQG�JOHLFK]HLWLJ�HLQH�bQGHUXQJ�GHU�6WUXNWXU�XQG�GHU�2UGQXQJ�GHV�6\VWHPV

QDFK� VLFK�� %HL� HLQHP� VROFKHQ� XQYRUKHUJHVHKHQHQ� (UHLJQLV� EHVWHKW� QLFKW� JHQ�JHQG� =HLW� I�U

HLQH�1HXSDUDPHWULHUXQJ�GHU�'lPSIXQJVUHJOHU��VR�GDVV�GLH�LPSOHPHQWLHUWHQ�5HJOHU�]XPLQGHVW
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W���V

�XO���SX

PLW�$UEHLWVSXQNWUHJOHUQ�
XQG�)X]]\�$GDSWLRQ

RKQH�$UEHLWVSXQNWUHJOHU
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W���V

$GDSWLRQV�
IDNWRU

%LOG������ %HWUDJ�GHU� HLQJHNRSSHOWHQ�/lQJVVSDQQXQJ�YRQ�83)&��� �REHQ�� XQG�$GDSWLRQV�

IDNWRU�GHV�)X]]\�0RGXOV���GHV�83)&����XQWHQ�
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GDV�9RUKDQGHQVHLQ�GHU�.OHLQVLJQDOVWDELOLWlW�JHZlKUOHLVWHQ�P�VVHQ��$XV�GLHVHP�*UXQG�ZXUGHQ

]XVlW]OLFK�6LPXODWLRQHQ�]XU�8QWHUVXFKXQJ�GHU�5REXVWKHLW�GHU�5HJHOXQJ�GXUFKJHI�KUW��'DULQ

NRQQWH�JH]HLJW�ZHUGHQ��GDVV�GLH�I�U�GHQ�=XVWDQG�YRU�GHP�(UHLJQLV�SDUDPHWULHUWHQ�5HJOHU�EHL

HLQHP�$XVIDOO�GHV�*HQHUDWRUV�*��LQ�1HW]�%�WURW]�GHU�VWDUNHQ�6WUXNWXUlQGHUXQJ�GHV�6\VWHPV

HLQH�EHVVHUH�'lPSIXQJ�DOV�LP�XQJHUHJHOWHQ�)DOO�EHZLUNHQ�

,Q�ZHLWHUHQ�8QWHUVXFKXQJHQ�ZXUGH� IHVWJHVWHOOW��GDVV�GXUFK�GHQ�XQWHUVW�W]HQGHQ�(LQVDW]�YRQ

366� LQ�(LQ]HOIlOOHQ�QRFK�EHVVHUH�'lPSIXQJHQ�HU]LHOW�ZHUGHQ�N|QQHQ�� GLH� LQVEHVRQGHUH�GLH

,QWUD�$UHD�0RGHQ� EHWUHIIHQ�� +LHU]X� NDQQ� GHU� YRUJHVWHOOWH� $OJRULWKPXV� ]XU� )$&76�'lP�

SIXQJVUHJOHUSDUDPHWULHUXQJ� ]X� HLQHU� NRRUGLQLHUWHQ� 3DUDPHWULHUXQJ� YRQ� 366� XQG� )$&76�

5HJOHUQ�HUZHLWHUW�ZHUGHQ�

���� =XVDPPHQIDVVHQGH�%HZHUWXQJ

,Q�GHQ�YRUKHUJHKHQGHQ�8QWHUVXFKXQJHQ�NRQQWH�GLH�NRUUHNWH�XQG�HIIL]LHQWH�8PVHW]XQJ�GHU�LQ

.DSLWHO� �� HUOlXWHUWHQ� .RRUGLQDWLRQVPD�QDKPHQ� GXUFK� GDV� UHDOLVLHUWH� DXWRQRPH� 6\VWHP

DQKDQG� PHKUHUHU� %HLVSLHOH� EHOHJW� ZHUGHQ�� 'LH� 9HULILNDWLRQHQ� ZXUGHQ� KDXSWVlFKOLFK� PLW

UHODWLY��EHUVLFKWOLFKHQ��UHGX]LHUWHQ�1HW]HQ�GXUFKJHI�KUW��XP�GLH�(UJHEQLVVH�GHU�%HUHFKQXQJV�

YHUIDKUHQ�GHV�DXWRQRPHQ�6\VWHPV�OHLFKW��EHUSU�IHQ�]X�N|QQHQ��'LH�$QZHQGXQJ�DXI�JU|�HUH

1HW]H�LVW�SUREOHPORV�P|JOLFK�XQG�OLHIHUW�HEHQIDOOV�NRUUHNWH�(UJHEQLVVH�

'DV� DXWRQRPH� 6\VWHP� EHVHLWLJW� ]XYHUOlVVLJ� GLH� GXUFK� GHQ� (LQVDW]� YRQ� )$&76�*HUlWHQ� LQ

(h6� HQWVWHKHQGHQ� QHJDWLYHQ� 5�FNZLUNXQJHQ� DXI� GDV� *HVDPWV\VWHP�� GLH� GXUFK� PDQJHOQGH

.RRUGLQDWLRQ�]ZLVFKHQ�(U]HXJHUQ��9HUEUDXFKHUQ��)$&76�*HUlWHQ�XQG�DQGHUHQ�QHW]VHLWLJHQ

6WHOO��XQG�5HJHOHLQULFKWXQJHQ�HQWVWHKHQ��'HU�VLFKHUH�VWDWLRQlUH�XQG�G\QDPLVFKH�%HWULHE�ZLUG

QDFK�NULWLVFKHQ�(UHLJQLVVHQ� GXUFK� GDV� DXWRQRPH�6\VWHP�ZLHGHUKHUJHVWHOOW��'XUFK� GLH� DXWR�

PDWLVLHUWHQ�$EOlXIH� GHU�9RUEHUHLWXQJ� XQG�'XUFKI�KUXQJ� NRRUGLQLHUHQGHU�0D�QDKPHQ�ZLUG

HLQH�hEHUIRUGHUXQJ�GHV�%HWULHEVSHUVRQDOV�YHUKLQGHUW��ZHOFKHV�DXIJUXQG�GHU�.RPSOH[LWlW�XQG

QRWZHQGLJHQ�6FKQHOOLJNHLW�NRRUGLQLHUHQGH�(LQJULIIH�PDQXHOO�QLFKW�GXUFKI�KUHQ�NDQQ�

(V� ZXUGHQ� 0HWKRGHQ� DXV� GHP� %HUHLFK� GHU� &RPSXWDWLRQDO� ,QWHOOLJHQFH� �)X]]\� &RQWURO�

6LPXODWHG�$QQHDOLQJ�� HLQJHVHW]W�� GLH� VLFK� LQ� LKUHU�$QZHQGXQJ� LP�5DKPHQ� GHV� DXWRQRPHQ

6\VWHPV�DOV�JHHLJQHW�HUZLHVHQ�KDEHQ��)X]]\�&RQWURO�ZXUGH�GDEHL�DOV�ZLVVHQVEDVLHUWHV�9HUIDK�

UHQ� I�U� K|KHUH� $XWRPDWLVLHUXQJVIXQNWLRQHQ� LQ� )RUP� YRQ� DGDSWLYHQ� (LQJULIIHQ�PLW� ZHLFKHQ

hEHUJlQJHQ�HLQJHVHW]W�

)XQNWLRQDOLWlWHQ� LP�%HUHLFK�GHV�PDVFKLQHOOHQ�/HUQHQV�ZXUGHQ� I�U� �EHUJHRUGQHWH�$XIJDEHQ

DXI� K|KHUHQ� /HLWHEHQHQ� LPSOHPHQWLHUW�� 'D]X� ]lKOW� GLH� DXWRPDWLVFKH� 7RSRORJLHDQDO\VH�� GLH

,QIRUPDWLRQHQ��EHU�GHQ�6FKDOW]XVWDQG�JHHLJQHW�YHUDUEHLWHW�� LQ�9HUELQGXQJ�PLW�GHU�DXWRPDWL�

VFKHQ� *HQHULHUXQJ� YRQ� )X]]\�5HJHOEDVHQ� XQG� %HUHFKQXQJ� QRWZHQGLJHU� ,QIRUPDWLRQHQ� I�U

GLH��EHUODJHUWH� ,QWHJUDO�5HJHOXQJ��:HLWHUKLQ�ZXUGH�GLH�DXWRPDWLVFKH�'lPSIXQJVUHJOHUSDUD�

PHWULHUXQJ�DOV�$QZHQGXQJ�PDVFKLQHOOHQ�/HUQHQV�HQWZRUIHQ��%HLGH�9HUIDKUHQ�JDUDQWLHUHQ�GLH
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8PVHW]XQJ� GHU� LQ� )RUP� YRQ� DEVWUDNWHQ� +DQGOXQJVDQZHLVXQJHQ� YRUJHJHEHQHQ� .RRUGLQDWL�

RQVPD�QDKPHQ�DXFK�I�U�QHXH�6\VWHP]XVWlQGH��GLH�GDV�(h6�]XYRU�QRFK�QLFKW�HLQJHQRPPHQ

KDW��'LH�JHOHUQWHQ�,QIRUPDWLRQHQ��7RSRORJLHLQIRUPDWLRQHQ��5HJHOEDVHQ��5HJOHUSDUDPHWHU�HWF��

N|QQHQ� LQ� HLQHU� 'DWHQEDQN� KLQWHUOHJW� XQG� EHL� HUQHXWHP� (LQWUHWHQ� GHV� %HWULHEV]XVWDQGHV

DEJHUXIHQ�ZHUGHQ��'LHVH�)RUP�GHV�PDVFKLQHOOHQ�/HUQHQV�NDQQ�DXI�GLH� LQ� >��@�EHVFKULHEHQH

7KHRULH�GHV�GLULJLHUWHQ�6HOEVWOHUQHQV�DEJHELOGHW�ZHUGHQ�

=HLWNULWLVFKH� %HUHFKQXQJVYHUIDKUHQ� ZXUGHQ� LP� 5DKPHQ� GHU� SUlYHQWLYHQ� .RRUGLQDWLRQ� VR

LPSOHPHQWLHUW�� GDVV� GHUHQ� 'XUFKI�KUXQJ� LP� XQJHVW|UWHQ� %HWULHEV]XVWDQG� HUIROJW�� 'DGXUFK

ZLUG� GLH� QRWZHQGLJH� NXU]H� 5HDNWLRQV]HLW�� PLW� GHU� .RRUGLQDWLRQVPD�QDKPHQ� HLQJHOHLWHW

ZHUGHQ�P�VVHQ��QLFKW�GXUFK�UHFKHQ]HLWLQWHQVLYH�$QZHQGXQJHQ�EORFNLHUW�

'XUFK�GLH�DXWRPDWLVFKH�7RSRORJLHDQDO\VH�XQG�GLH�%HUHFKQXQJ�YRQ�(LQIO�VVHQ�GHU�)$&76�

*HUlWH�DXI�DQGHUH�%HWULHEVPLWWHO�EHVWLPPW�GDV�DXWRQRPH�6\VWHP�I�U�EHOLHELJH�%HWULHEVVLWXD�

WLRQHQ�HLQHV�(h6�PLW�)$&76�*HUlWHQ�]XYHUOlVVLJ�GHQ�P|JOLFKHQ�XQG�Q|WLJHQ�:LUNXQJVUDGL�

XV� I�U� NRRUGLQLHUHQGH� (LQJULIIH�� 'DEHL� ELHWHW� HV� JOHLFK]HLWLJ� GLH� 0|JOLFKNHLW� ]XU� 9RUJDEH

EHWULHEVEHGLQJWHU�5HVWULNWLRQHQ��GLH�3ULRULWlWHQ�EHL�HLQHU�'HDNWLYLHUXQJ�EHVWLPPWHU�)$&76�

*HUlWH�EHLQKDOWHQ�N|QQHQ�

'LH� ]HLWOLFKH�7UHQQXQJ� GHU�5HJHOHLQJULIIH� QDFK� NULWLVFKHQ�(UHLJQLVVHQ�ZLUG� GXUFK� GLH�9HU�

ZHQGXQJ� HLQHV� QHX� HQWZLFNHOWHQ� *�WHPD�HV� EHZHUNVWHOOLJW�� 'DGXUFK� ZHUGHQ� JHJHQVHLWLJH

QHJDWLYH� ,QWHUDNWLRQHQ� GHU� YHUVFKLHGHQHQ� NRRUGLQLHUHQGHQ� 5HJHOHLQJULIIH� GHV� DXWRQRPHQ

6\VWHPV�YHUPLHGHQ�

'LH� LP� DXWRQRPHQ� 6\VWHP� XPJHVHW]WHQ� �EHUJHRUGQHWHQ� 5HJHOXQJVYHUIDKUHQ� DUEHLWHQ� DOV

VFKQHOOH�XQG�GH]HQWUDOH�2QOLQHNRRUGLQDWLRQ�DXI�GHU�%DVLV�HLQHV�GH]HQWUDOLVLHUWHQ�'DWHQDXVWDX�

VFKHV��/HGLJOLFK�JOREDOH�,QIRUPDWLRQHQ��ZLH�5HJOHUSDUDPHWHU��(LQIO�VVH�DXI�DQGHUH�%HWULHEV�

PLWWHO�RGHU�)X]]\�5HJHOEDVHQ��ZHUGHQ�YRQ��EHUJHRUGQHWHQ�DXWRQRPHQ�.RPSRQHQWHQ�EHUHLW�

JHVWHOOW��0HVVZHUWH� RGHU� NRQNUHWH�+DQGOXQJVDQZHLVXQJHQ� ]ZLVFKHQ� GH]HQWUDO� DQJHRUGQHWHQ

DXWRQRPHQ�.RPSRQHQWHQ�ZHUGHQ� DXI� JOHLFKHU�/HLWHEHQH�DXVJHWDXVFKW��'DGXUFK�ZLUG� HLQHU�

VHLWV�HLQH�%HODVWXQJ�GHU�1HW]OHLWHEHQH�GXUFK�HLQ�JUR�HV�'DWHQDXINRPPHQ�YHUKLQGHUW��DQGHUHU�

VHLWV�GLH�JU|�W�P|JOLFKH�*HVFKZLQGLJNHLW�EHL�GHU�'DWHQ�EHUPLWWOXQJ�HUUHLFKW�
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)RUWVFKULWWH�DXI�GHP�*HELHW�GHU�/HLVWXQJVHOHNWURQLN�KDEHQ�LQ�GHQ�OHW]WHQ�-DKUHQ�GLH�(QWZLFN�

OXQJ� HQHUJLHWHFKQLVFKHU�%HWULHEVPLWWHO� XQWHUVW�W]W��PLW� GHQHQ� HIIL]LHQWH� QHXH�0|JOLFKNHLWHQ

JHVFKDIIHQ�ZXUGHQ��XP�GHQ�$QIRUGHUXQJHQ�DQ�PRGHUQH�HOHNWULVFKH�(QHUJLH�EHUWUDJXQJVV\V�

WHPH�JHUHFKW�]X�ZHUGHQ��'LHVH�(QWZLFNOXQJHQ�ZHUGHQ�XQWHU�GHP�%HJULII�Ä)$&76³�]XVDP�

PHQJHIDVVW�

)$&76�*HUlWH� HUP|JOLFKHQ� VFKQHOOH� 5HJHOXQJHQ� YRQ� /HLVWXQJVIO�VVHQ� XQG� 6SDQQXQJHQ

VRZLH� 9HUEHVVHUXQJHQ� GHU� 1HW]VWDELOLWlW� GXUFK� VFKQHOOH�� VWXIHQORVH� XQG� YHUVFKOHL�IUHLH

6FKUlJUHJHOXQJ��6HULHQ��XQG�/lQJVNRPSHQVDWLRQHQ��'DPLW�N|QQHQ�WHFKQLVFK�EHGLQJWH�*UHQ�

]HQ�LQVRIHUQ�DXVJHZHLWHW�ZHUGHQ��DOV�HLQH�K|KHUH�$XVODVWXQJ�GHU�6\VWHPH�VRZLH�HLQH�0LQL�

PLHUXQJ�GHU�(U]HXJXQJV��XQG�hEHUWUDJXQJVNRVWHQ�HU]LHOW�ZHUGHQ�NDQQ��'XUFK�$QSDVVXQJ�GHU

6ROOYRUJDEHQ� N|QQHQ� GLHVH� 6\VWHPH� VFKQHOO� YHUlQGHUWHQ� %HODVWXQJV]XVWlQGHQ� XQG� 9HUVRU�

JXQJVVLWXDWLRQHQ�� ZLH� VLH� LQ� OLEHUDOLVLHUWHQ� 6\VWHPHQ� DXIWUHWHQ�� ]XU� (LQKDOWXQJ� GHV� VSH]LIL�

VFKHQ�%HWULHEV]LHOHV�DQJHSDVVW�ZHUGHQ��'LH� ,QVWDOODWLRQ�GHU�)$&76�*HUlWH�HUIROJW��EOLFKHU�

ZHLVH� VHULHOO� XQG�RGHU� SDUDOOHO� ]X� EHVWHKHQGHQ� hEHUWUDJXQJVOHLWXQJHQ� XQG� HUIRUGHUW� HLQH

VRUJIlOWLJH�$XVZDKO�GHU�6WDQGRUWH�

'HU�%HWULHE�YRQ�)$&76�*HUlWHQ�]XU�(UW�FKWLJXQJ�HLQHV�(QHUJLH�EHUWUDJXQJVV\VWHPV�EULQJW

MHGRFK� YHUVFKLHGHQH� NRPSOH[H� 3UREOHPVWHOOXQJHQ� PLW� VLFK�� RKQH� GHUHQ� %HZlOWLJXQJ� HLQ

(LQVDW]�GLHVHU�*HUlWH�I�U�1HW]EHWUHLEHU�XQDWWUDNWLY�LVW��,P�ODXIHQGHQ�%HWULHE�P�VVHQ�YHUVFKLH�

GHQH� .RRUGLQDWLRQVPD�QDKPHQ� ]ZLVFKHQ� )$&76�*HUlWHQ�� (U]HXJXQJVHLQKHLWHQ�� 9HUEUDX�

FKHUQ�XQG�NRQYHQWLRQHOOHQ�6WHOO��XQG�5HJHOHLQULFKWXQJHQ�GHV�1HW]HV�HUIROJHQ��'LHVH�EH]LHKHQ

VLFK� VRZRKO� DXI� GHQ� JHVW|UWHQ� DOV� DXFK� DXI� GHQ� XQJHVW|UWHQ� VWDWLRQlUHQ� XQG� G\QDPLVFKHQ

%HWULHE��'LH�$QZHQGXQJ�GHU�.RRUGLQDWLRQVPD�QDKPHQ�JDUDQWLHUW�GLH�(LQKDOWXQJ�GHU�VWDWLR�

QlUHQ�XQG�G\QDPLVFKHQ�1HW]VLFKHUKHLW�

,P� 5DKPHQ� GLHVHU� $UEHLW� ZXUGH� HUVWPDOLJ� HLQ� YROOVWlQGLJHV� 3UR]HVVI�KUXQJVV\VWHP� ]XU

%HZlOWLJXQJ� GHU� .RRUGLQDWLRQVDXIJDEHQ� LQ� HOHNWULVFKHQ� (QHUJLH�EHUWUDJXQJVV\VWHPHQ� PLW

LQWHJULHUWHQ� )$&76�*HUlWHQ� HQWZLFNHOW�� 'LH� .RRUGLQDWLRQ� KLQVLFKWOLFK� GHV� XQJHVW|UWHQ

VWDWLRQlUHQ�%HWULHEHV�ZXUGH�LQ�HLQHU�YRUDXVJHKHQGHQ�$UEHLW�EHUHLWV�EHKDQGHOW��'DKHU�HUVWUHFNW

VLFK�GDV�KLHU�HQWZLFNHOWH�QHXH�6\VWHP�DXI�GLH�5HJHOXQJ�GHU�)$&76�*HUlWH�XQG�GHUHQ�.RRU�

GLQDWLRQ� PLW� (U]HXJXQJVHLQKHLWHQ�� 9HUEUDXFKHUQ� XQG� NRQYHQWLRQHOOHQ� 6WHOO�� XQG� 5HJHOHLQ�

ULFKWXQJHQ�� 'DPLW� LVW� HLQH� QHXH�� YROOVWlQGLJH� 3UR]HVVI�KUXQJVVWUDWHJLH� HQWVWDQGHQ�� GLH� HV

HUP|JOLFKW��GLH�9RUWHLOH��GLH�)$&76�*HUlWH�GHQ�1HW]EHWUHLEHUQ�YRUQHKPOLFK�LQ�OLEHUDOLVLHUWHQ

(QHUJLHYHUVRUJXQJVV\VWHPHQ�ELHWHQ��LQ�YROOHP�8PIDQJ�DXV]XQXW]HQ��1DFKWHLOLJH�(IIHNWH��GLH

DXIJUXQG� GHU� :HFKVHOZLUNXQJHQ� ]ZLVFKHQ� )$&76�*HUlWHQ� XQG� NRQYHQWLRQHOOHQ� %HWULHEV�

PLWWHOQ�DXIWUHWHQ��ZHUGHQ�]XYHUOlVVLJ�GXUFK�GLH�JHIRUGHUWHQ�.RRUGLQDWLRQHQ�EHVHLWLJW��VR�GDVV

GDPLW�HLQ�VWDELOHU�XQG�VLFKHUHU�%HWULHE�GHV�1HW]HV�JHZlKUOHLVWHW�ZHUGHQ�NDQQ�
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'LH�KHXWH�YRUKDQGHQH�]HQWUDOH�%HWULHEVI�KUXQJ�GHU�hEHUWUDJXQJVV\VWHPH� LVW� QLFKW� JHHLJQHW�

GLH�.RRUGLQDWLRQVPD�QDKPHQ�PLW�GHU�HUIRUGHUOLFKHQ�*HVFKZLQGLJNHLW�XQG�GHP�KRKHQ�'DWHQ�

DXINRPPHQ��GDV�GDPLW�YHUEXQGHQ�LVW��GXUFK]XI�KUHQ��'LH�.RRUGLQDWLRQVPD�QDKPHQ�P�VVHQ

GDU�EHU� KLQDXV� VFKQHOO� DQ� ZHFKVHOQGH� 7RSRORJLHQ� XQG� %HODVWXQJV]XVWlQGH� GHV� 6\VWHPV

DQJHSDVVW�ZHUGHQ��'D�VLH�VLFK�LQ�JU|�HUHQ�1HW]HQ�]XGHP�VWDUN�YHUNRPSOL]LHUHQ��LVW�GLH�PDQX�

HOOH� $XVI�KUXQJ� GXUFK� GDV� %HWULHEVSHUVRQDO� PLW� GHU� HUIRUGHUOLFKHQ� *HQDXLJNHLW� XQG� *H�

VFKZLQGLJNHLW�QLFKW�GXUFKI�KUEDU�

$XV� GLHVHQ� *U�QGHQ� HUIROJWH� GLH� 8PVHW]XQJ� GHV� NRRUGLQLHUHQGHQ� 3UR]HVVI�KUXQJVV\VWHPV

EDVLHUHQG�DXI�GHU�7KHRULH�DXWRQRPHU�6\VWHPH��(LQ�DXWRQRPHV�6\VWHP�LVW�HLQH�5HJHOXQJVHLQ�

KHLW�HLQHV�WHFKQLVFKHQ�6\VWHPV��GDVV�GDV�3UR]HVVYHUKDOWHQ�DXIJUXQG�ORNDO�EHVWLPPWHU�6\VWHP�

]XVWlQGH�EHHLQIOXVVHQ�NDQQ��(V�NDQQ�GLH�5HDNWLRQ�GHV�3UR]HVVHV�DXI�VHLQH�(LQJULIIH�EHXUWHLOHQ

XQG�GLH�HLJHQHQ�5HJOHUZLUNXQJHQ�NRQWLQXLHUOLFK�XQG�VHOEVWVWlQGLJ�RSWLPLHUHQ��'DEHL�VHW]W�HV

(UIDKUXQJHQ�LQ�]XN�QIWLJH�+DQGOXQJVSOlQH�XP��$XWRQRPH�6\VWHPH�EHVWHKHQ�DXV�]HQWUDO�XQG

GH]HQWUDO�DQJHRUGQHWHQ� LQWHOOLJHQWHQ�DXWRQRPHQ�.RPSRQHQWHQ� �$JHQWHQ���GLH�GLUHNW�PLWHLQ�

DQGHU� NRPPXQL]LHUHQ�� VLFK� GDEHL� VHOEVW� RUJDQLVLHUHQ� XQG� JOREDO� YRUJHJHEHQH�� DEVWUDNWH

+DQGOXQJVDQZHLVXQJHQ�LQWHUSUHWLHUHQ�XQG�NRQNUHWLVLHUHQ�N|QQHQ��$XWRQRPH�6\VWHPH�SDVVHQ

VLFK�DXWRPDWLVFK�DQ�6WUXNWXU��XQG�3DUDPHWHUlQGHUXQJHQ�GHV�]X� I�KUHQGHQ�3UR]HVVHV�DQ�� ,KU

DXWRQRPHV�+DQGHOQ� HUIRUGHUW� NHLQH�PHQVFKOLFKH� ,QWHUYHQWLRQ� RGHU�hEHUZDFKXQJ� XQG�ZHLVW

)lKLJNHLWHQ�GHV�6HOEVWOHUQHQV�DXI��'XUFK�GLH�'H]HQWUDOLVLHUXQJ�LQWHOOLJHQWHU�3UR]HVVI�KUXQJV�

DXIJDEHQ�ZHUGHQ�NXU]H�5HDNWLRQV]HLWHQ�GHV�DXWRQRPHQ�6\VWHPV�HUP|JOLFKW��=XQlFKVW�ZXUGH

HLQ� DOOJHPHLQHV� .RQ]HSW� DXWRQRPHU� 6\VWHPH� ]XU� %HWULHEVI�KUXQJ� YHUWHLOWHU� WHFKQLVFKHU

*UR�SUR]HVVH�HQWZLFNHOW��GDV�GDQQ�DXI�GHQ�JHJHEHQHQ�3UR]HVV�]XU�'XUFKI�KUXQJ�GHU� HUIRU�

GHUOLFKHQ�.RRUGLQDWLRQHQ�LQ�)$&76�DQJHZHQGHW�ZXUGH�

'LH�.RRUGLQDWLRQVPD�QDKPHQ�ZXUGHQ�DOV�DEVWUDNWH�+DQGOXQJVYRUJDEHQ�LQ�GLH�)RUP�JHQHUL�

VFKHU�5HJHOQ�JHEUDFKW��GLH�GXUFK�GDV�DXWRQRPH�6\VWHP�I�U�DOOH�%HWULHEVVLWXDWLRQHQ�LQWHUSUH�

WLHUW� XQG� DXVJHI�KUW� ZHUGHQ�� +LHUEHL� ZXUGH� GLH� VWDUNH� $EKlQJLJNHLW� GHU� NRRUGLQLHUHQGHQ

(LQJULIIH�YRQ�GHU�7RSRORJLH�GHV�JHJHEHQHQ�1HW]HV�XQG�YRP�$UEHLWVSXQNW�GHV� OLQHDULVLHUWHQ

G\QDPLVFKHQ�*HVDPWV\VWHPV�DXIJH]HLJW�

'DV�DXWRQRPH�6\VWHP�DQDO\VLHUW�DXI�HLQHU�K|KHUHQ�/HLWHEHQH�GLH�YRUKDQGHQH�1HW]WRSRORJLH

XQG�GHQ�JHJHQZlUWLJHQ�6\VWHP]XVWDQG�XQG�JHQHULHUW�GDUDXV�DXWRPDWLVFK� I�U�GLH� DXWRQRPHQ

.RPSRQHQWHQ� DXI� XQWHUJHRUGQHWHQ� /HLWHEHQHQ� +DQGOXQJVDQZHLVXQJHQ�� 'LHVH� ZLHGHUXP

HU]HXJHQ� NRQNUHWH� +DQGOXQJVDQZHLVXQJHQ� I�U� DXWRQRPH� .RPSRQHQWHQ� DXI� GHU� XQWHUHQ

/HLWHEHQH�� EHLVSLHOVZHLVH� LQ� )RUP� YRQ� )X]]\�5HJHOEDVHQ�� (LQIOXVVJU|�HQ� RGHU�5HJOHUSDUD�

PHWHUQ��'LH�YRQ�GHQ�K|KHUHQ�/HLWHEHQHQ�EHUHLW]XVWHOOHQGHQ�,QIRUPDWLRQHQ�HU]HXJW�GDV�DXWR�

QRPH� 6\VWHP� SUlYHQWLY�� XP� VLH� LP� %HGDUIVIDOO� RQOLQH� DEUXIHQ� XQG� DQZHQGHQ� ]X� N|QQHQ�

'DPLW�OLHJHQ�DXI�GH]HQWUDOHU�(EHQH�I�U�DOOH�YRP�DNWXHOOHQ�6\VWHP]XVWDQG�E]Z��GHU�7RSRORJLH

DXVJHKHQGHQ�NULWLVFKHQ�(UHLJQLVVH�NRQNUHWH��NRRUGLQLHUHQGH�+DQGOXQJVDQZHLVXQJHQ�YRU��GLH
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GLUHNW� XQG� RKQH� ]HLWOLFKHQ� 9HU]XJ� EHL� %HGDUI� DQJHZHQGHW� ZHUGHQ�� 'LHV� JHVFKLHKW� GXUFK

GH]HQWUDOH�.RRSHUDWLRQ�GHU�DXWRQRPHQ�.RPSRQHQWHQ�LP�)DOOH�HLQHV�QRWZHQGLJHQ�NRRUGLQLH�

UHQGHQ�(LQJULIIV�

'XUFK� 7HFKQLNHQ� GHV� PDVFKLQHOOHQ� /HUQHQV� EHL� GHU� *HQHULHUXQJ� YRQ� +DQGOXQJVSOlQHQ

EHKHUUVFKW�GDV�DXWRQRPH�6\VWHP�GDEHL� DXFK�6\VWHP]XVWlQGH�XQG�7RSRORJLHQ��GLH�HUVWPDOLJ

DXIWUHWHQ��'DV�HQWZLFNHOWH�DXWRQRPH�6\VWHP�]HLFKQHW�VLFK�GXUFK�HLQ�=XVDPPHQVSLHO�NRQYHQ�

WLRQHOOHU�9HUIDKUHQ�GHU�5HJHOXQJVWHFKQLN��=XVWDQGV���.DVNDGHQ���3,�5HJHOXQJ���GHU�&RPSX�

WDWLRQDO� ,QWHOOLJHQFH� �)X]]\�&RQWURO�� 6LPXODWHG�$QQHDOLQJ�� XQG�0HWKRGLNHQ� GHU� ,QIRUPDWLN

�*UDIHQWKHRULH��DXV�

9HUVFKLHGHQH� %HLVSLHOUHFKQXQJHQ� XQG� 6LPXODWLRQHQ�� DQKDQG� GHUHU� GLH� YRP� DXWRQRPHQ

6\VWHP� LP� (LQ]HOQHQ� DXVJHI�KUWHQ� $NWLRQHQ� QDFKYROO]RJHQ� ZHUGHQ� N|QQHQ�� ]HLJHQ� GLH� LQ

DOOHQ�XQWHUVXFKWHQ�%HUHLFKHQ�NRUUHNWH�)XQNWLRQVZHLVH��'HU�PRGXODUH�$XIEDX�GHV�DXWRQRPHQ

6\VWHPV��GLH�GDUDXV�UHVXOWLHUHQGH�3DUDOOHOLWlW�GHU�HLQ]HOQHQ�%HUHFKQXQJHQ�XQG�GLH�SUlYHQWLYH

.RRUGLQDWLRQ�HUP|JOLFKHQ�GDV�JHIRUGHUWH�0D��DQ�6FKQHOOLJNHLW�

)�U�HLQHQ� VW|UXQJVIUHLHQ�XQG�HIIL]LHQWHQ�%HWULHE�YRQ�)$&76��GHU� ]XVlW]OLFK�GLH� LQ� OLEHUDOL�

VLHUWHQ�0lUNWHQ�QRWZHQGLJH�$QSDVVXQJVIlKLJNHLW�JDUDQWLHUW��LVW�GHU�(LQVDW]�GHV�HQWZLFNHOWHQ

DXWRQRPHQ�6\VWHPV�XQHUOlVVOLFK�

9RUDXVVHW]XQJ�I�U�HLQH�,PSOHPHQWLHUXQJ�GHU�HQWZLFNHOWHQ�9HUIDKUHQ�LQ�HLQ�UHDOHV�/HLWV\VWHP

I�U� )$&76� LVW� GDV� 9RUKDQGHQVHLQ� YRQ� 7HFKQLNHQ� ]XU� GH]HQWUDOHQ� 2QOLQHNRPPXQLNDWLRQ

DXWRQRPHU�.RPSRQHQWHQ��ZHOFKH� DOV� HOHPHQWDUH�&RPSXWHUV\VWHPH� UHDOLVLHUW�ZHUGHQ��'LHVH

7HFKQLNHQ�P�VVHQ�GHQ�$QIRUGHUXQJHQ�DQ�*HVFKZLQGLJNHLW��*HQDXLJNHLW�XQG�6\QFKURQLVPXV

GHU��EHUPLWWHOWHQ�'DWHQ�JHQ�JHQ��'LH�LQ�GHQ�OHW]WHQ�-DKUHQ�LP�%HUHLFK�GHU�,QIRUPDWLRQV��XQG

.RPPXQLNDWLRQVWHFKQLN� HU]LHOWHQ�)RUWVFKULWWH� |IIQHQ� GHQ�:HJ� ]X� HLQHU�5HDOLVLHUXQJ� GLHVHU

GH]HQWUDOHQ�.RPPXQLNDWLRQ�]ZLVFKHQ�DXWRQRPHQ�.RPSRQHQWHQ�LQ�1HW]OHLWV\VWHPHQ��:HLWH�

UHU�)RUVFKXQJVEHGDUI�EHVWHKW�DXI�GLHVHP�*HELHW�VRZLH� LP�'HVLJQ�JHHLJQHWHU�+DUGZDUHNRP�

SRQHQWHQ��XP�GLH�QHXHQ�,QIRUPDWLRQV��XQG�.RPPXQLNDWLRQVWHFKQRORJLHQ�I�U�1HW]OHLWV\VWHPH

YHUI�JEDU� ]X� PDFKHQ�� 'DPLW� LVW� GDV� .RQ]HSW� DXWRQRPHU� 6\VWHPH� QLFKW� QXU� I�U� )$&76�

VRQGHUQ� DXFK� I�U� GLH� 6WHXHUXQJ� XQG� 5HJHOXQJ� YLHOHU� DQGHUHU� WHFKQLVFKHU� 3UR]HVVH� LQ� GHU

=XNXQIW�DQZHQGEDU�
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$EN�U]XQJHQ

$. $XWRQRPH�.RPSRQHQWH

$70 $V\QFKURQRXV�7UDQVIHU�0RGH

%70 %HWULHEVPLWWHO

&, &RPSXWDWLRQDO�,QWHOOLJHQFH

'6) 'DPSLQJ�6HQVLWLYLW\�)DFWRU

(h6 (OHNWULVFKHV�(QHUJLH�EHUWUDJXQJVV\VWHP

)$&76 )OH[LEOH�$&�7UDQVPLVLVLRQ�6\VWHPV

)* )$&76�*HUlW

*6') *HQHUDWLRQ�6KLIW�'LVWULEXWLRQ�)DFWRU

*72 *DWH�7XUQ�2II�7K\ULVWRU
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366 3RZHU�6\VWHP�6WDELOL]HU

6$ 6LPXODWHG�$QQHDOLQJ
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XQG� 0DWUL]HQ� PLW� JUR�HQ� %XFKVWDEHQ� JHNHQQ]HLFKQHW�� .RPSOH[H�� VNDODUH� *U|�HQ� ZHUGHQ

GXUFK�hEHUVWUHLFKHQ�NHQQWOLFK�JHPDFKW��6WHKHQ� LP� ,QGH[�HLQHV�)RUPHO]HLFKHQV�]ZHL�=DKOHQ

QHEHQHLQDQGHU��VR�ZHUGHQ�VLH�GXUFK�HLQHQ�%LQGHVWULFK�JHWUHQQW�

$ 6\VWHPPDWUL[�GHV�LP�$UEHLWVSXQNW�OLQHDULVLHUWHQ�=XVWDQGVJU|�HQPRGHOOV

HUVWHU�2UGQXQJ

$D %HVFKOHXQLJXQJVIOlFKH

$IE 6\VWHPPDWUL[�GHV�JHVDPWHQ�OLQHDULVLHUWHQ��JHUHJHOWHQ�6\VWHPV

$� $XVJDQJ�GHV�)X]]\�0RGXOV��

$� $XVJDQJ�GHV�)X]]\�0RGXOV��
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E 6WHXHUYHNWRU�GHV�OLQHDUHQ�=XVWDQGVJU|�HQPRGHOOV�HLQHV�(LQJU|�HQV\VWHPV

EL $EZHLFKXQJ�GHV�:LUNOHLVWXQJVIOXVVHV��EHU�GDV�%HWULHEVPLWWHO�L�YRP�0D[L�

PDOZHUW

EO (OHPHQW�GHV�6WHXHUYHNWRUV�E

&��&P $XVJDQJVPDWUL[�GHV�LP�$UEHLWVSXQNW�OLQHDULVLHUWHQ�E]Z��PRGDOWUDQVIRU�

PLHUWHQ�=XVWDQGVJU|�HQPRGHOOV�HUVWHU�2UGQXQJ
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WHPV
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'6)L 'lPSIXQJV�6HQVLWLYLWlWVIDNWRU�GHV�L�WHQ�(LJHQZHUWHV



��� $EN�U]XQJHQ�XQG�)RUPHO]HLFKHQ

HL�NO��HL�NO�PLQ (LQIOXVV�HLQHU�3�6ROOZHUWlQGHUXQJ�GHV�)$&76�*HUlWHV�YRQ�.QRWHQ�N�QDFK

.QRWHQ�O�DXI�GHQ�:LUNOHLVWXQJVIOXVV��EHU�GDV�%HWULHEVPLWWHO�L�E]Z��PLQLPD�

OHU�:HUW�GLHVHU�*U|�H�]XU�%HJUHQ]XQJ�GHV�(LQIOXVVEHUHLFKHV

) *HVDPW�5�FNI�KUPDWUL[�GHU�'lPSIXQJVUHJOHU�DOOHU�)$&76�*HUlWH

)N 5�FNI�KUPDWUL[�GHV�'lPSIXQJVUHJOHUV�GHV�N�WHQ�)$&76�*HUlWHV

I hEHUWUDJXQJVNRQVWDQWH�HLQHU�$XVJDQJVU�FNI�KUXQJ�HLQHV�(LQJU|�HQV\VWHPV

IST��IST�DOW�

IST�QHX��IPD[

3DUDPHWHU�GHU�0DWUL[�)��DOWHU�:HUW��QHXHU�:HUW�E]Z��0D[LPDOZHUW�GHU

3DUDPHWHU

I� 1HQQIUHTXHQ]

O, /lQJVVWURP��EHU�HLQ�)$&76�*HUlW

T, GXUFK�HLQ�)$&76�*HUlW�LQML]LHUWHU�4XHUVWURP

,T %HWUDJ�YRQ� T,

,T�PD[ 0D[LPDOZHUW�YRQ�,T

�T, %OLQGDQWHLO�GHV�6WURPHV� T,

,T� %HWUDJ�YRQ� �T,

�T, :LUNDQWHLO�GHV�6WURPHV� T,

L /DXILQGH[

LI��LU 6WURPYHNWRU�VSDQQXQJVJHI�KUWHU�E]Z��VSDQQXQJVJHUHJHOWHU�=ZHLSROH

ILL �� ULL L�WH�.RPSRQHQWH�YRQ�LI��E]Z��LU

LT� EH]RJHQHU�:HUW�YRQ�,T�

M LPDJLQlUH�(LQKHLW�

$EVFKQLWW����� /DXILQGH[

.��.XQJHUHJHOW�

.DNWXHOO��.PD[

.RVWHQ��.RVWHQ�GHV�XQJHUHJHOWHQ�6\VWHPV��.RVWHQ�GHV�DNWXHOOHQ�6\VWHPV

E]Z��0D[LPDOZHUW�GHU�.RVWHQ

N hEHUWUDJXQJVNRQVWDQWH�GHV�,QWHJUDO�5HJOHUV

$EVFKQLWW����� /DXILQGH[

O��OW /DXILQGH[

0PD[ DQIlQJOLFKH�6XFKKlXILJNHLW

P /DXILQGH[
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Q $EVFKQLWW����� $Q]DKO�DOOHU�hEHUWUDJXQJVHOHPHQWH�LP�(LQIOXVVEHUHLFK�

HLQHV�)$&76�*HUlWHV

$EVFKQLWW����� 2UGQXQJ�GHV�=XVWDQGVJU|�HQPRGHOOV

QBIJ $Q]DKO�GHU�LP�6\VWHP�YRUKDQGHQHQ�)$&76�*HUlWH

3 9HNWRU�GHU�:LUNOHLVWXQJVIO�VVH�GHU�I�U�HLQ�)$&76�*HUlW�UHOHYDQWHQ�%H�

WULHEVPLWWHO

3* :LUNOHLVWXQJ�GHV�*HQHUDWRUV�*

3*D��3*E ]ZLVFKHQ�*HQHUDWRU�XQG�1HW]��EHUWUDJHQH�WUDQVLHQWH�*HQHUDWRUOHLVWXQJ

3LM��3LM�VROO :LUNOHLVWXQJVIOXVV�YRQ�.QRWHQ�L�QDFK�.QRWHQ�M�E]Z��6ROOZHUW�GLHVHU�*U|�H

3N 9HNWRU�GHU�:LUNOHLVWXQJVIO�VVH�DOOHU�%HWULHEVPLWWHO

3NO�VROO 6ROOZHUW�GHV�:LUNOHLVWXQJVIOXVVHV�YRQ�.QRWHQ�N�QDFK�.QRWHQ�O

3PD[ 9HNWRU�GHU�PD[LPDO�]XOlVVLJHQ�:LUNOHLVWXQJVIO�VVH

3PRY 9HNWRU�GHU�$XVJlQJH�GHU�*�WHPD��)XQNWLRQDOH

3PRY�H (PSILQGOLFKNHLW�GHU�5HJHOXQJ�]XP�$EEDX�YRQ�%HWULHEVPLWWHO�EHUODVWXQJHQ

37 7XUELQHQOHLVWXQJ

37� 7XUELQHQOHLVWXQJ�LP�$UEHLWVSXQNW

3[L\L��3[L\L�PD[ :LUNOHLVWXQJVIOXVV��EHU�GDV�NRQYHQWLRQHOOH�%HWULHEVPLWWHO�L�PLW�GHP�$Q�

IDQJVNQRWHQ�[L�XQG�GHP�(QGNQRWHQ�\L�E]Z��0D[LPDOZHUW�GLHVHU�*U|�H

3[L\L�PRY $XVJDQJ�GHV�*�WHPD��)XQNWLRQDOV�I�U�GDV�(LQJDQJVVLJQDO�3[L\L

S /DXILQGH[

S*L EH]RJHQHU�:HUW�GHU�:LUNOHLVWXQJ�GHV�*HQHUDWRUV�L

SLM EH]RJHQHU�:HUW�YRQ�3LM

SPRY�H EH]RJHQHU�:HUW�YRQ�3PRY�H

S[L\L�PRY EH]RJHQHU�:HUW�YRQ�3[L\L�PRY

4LM��4LM�VROO %OLQGOHLVWXQJVIOXVV�YRQ�.QRWHQ�L�QDFK�.QRWHQ�M�E]Z��6ROOZHUW�GLHVHU�*U|�H

T /DXILQGH[

6% %H]XJVOHLVWXQJ

6'L 6WUDIWHUP�I�U�'lPSIXQJVYRUJDEHQ�GHU�0RGH�L

LM6 6FKHLQOHLVWXQJVIOXVV�YRQ�.QRWHQ�L�QDFK�.QRWHQ�M

6N 9HNWRU�GHV�6FKHLQOHLVWXQJVIOXVVHV�DOOHU�%HWULHEVPLWWHO
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6QRUP 9HNWRU�GHV�QRUPLHUWHQ�6FKHLQOHLVWXQJVIOXVVHV�GHU�I�U�HLQ�)$&76�*HUlW

UHOHYDQWHQ�%HWULHEVPLWWHO

6[L\L��6[L\L�PD[�

6[L\L�QRUP

%HWUDJ�GHV�6FKHLQOHLVWXQJVIOXVVHV��EHU�GDV�NRQYHQWLRQHOOH�%HWULHEVPLWWHO�L

PLW�GHP�$QIDQJVNQRWHQ�[L�XQG�GHP�(QGNQRWHQ�\L��0D[LPDOZHUW�E]Z�

QRUPLHUWHU�:HUW�GLHVHU�*U|�H

6V�ST 6WUDIWHUP�I�U�GHQ�3DUDPHWHU�IST

7��7VWDUW��7HQG 7HPSHUDWXU��6WDUWZHUW�E]Z��(QGZHUW�GLHVHU�*U|�H

7F =HLWNRQVWDQWH�GHV�9=���(OHPHQWHV�]XU�0RGHOOLHUXQJ�GHU�*72�7K\ULVWRU�

.RQYHUWHU

7���7� =HLWNRQVWDQWHQ�GHU�9=���(OHPHQWH�GHV�*�WHPD��)XQNWLRQDOV�LQ�%LOG����

W =HLW

$&8 6SDQQXQJ�DQ�GHU�:HFKVHOVSDQQXQJVVHLWH�HLQHV�*72�7K\ULVWRU�.RQYHUWHUV

8% %H]XJVVSDQQXQJ

'&8 6SDQQXQJ�DQ�GHU�*OHLFKVSDQQXQJVVHLWH�HLQHV�*72�7K\ULVWRU�.RQYHUWHUV

L8 6SDQQXQJ�DQ�.QRWHQ�L

8L��8L�VROO %HWUDJ�YRQ� L8 �E]Z��6ROOZHUW�GLHVHU�*U|�H

O8 GXUFK�HLQ�)$&76�*HUlW�HLQJHNRSSHOWH�/lQJVVSDQQXQJ

O8 � GXUFK�GLH�5HJOHU�YRUJHJHEHQH�HLQ]XNRSSHOQGH�/lQJVVSDQQXQJ�HLQHV

)$&76�*HUlWHV

8Q 1HQQVSDQQXQJ

X (LQJDQJVJU|�HQYHNWRU�GHV�QLFKWOLQHDUHQ�=XVWDQGVJU|�HQPRGHOOV�HUVWHU

2UGQXQJ

X (LQJDQJVJU|�H�GHV�OLQHDUHQ�=XVWDQGVJU|�HQPRGHOOV�HUVWHU�2UGQXQJ�HLQHV

(LQJU|�HQV\VWHPV

� 7UDQVIRUPDWRU�hEHUVHW]XQJVYHUKlOWQLV

�O /DXILQGH[

XI���XU 6SDQQXQJVYHNWRU�VSDQQXQJVJHI�KUWHU�E]Z��VSDQQXQJVJHUHJHOWHU�=ZHLSROH

ILX �� ULX L�WH�.RPSRQHQWH�GHV�6SDQQXQJVYHNWRUV�VSDQQXQJVJHI�KUWHU�E]Z��VSDQ�

QXQJVJHUHJHOWHU�=ZHLSROH

XO EH]RJHQHU�:HUW�GHV�%HWUDJHV�YRQ� O8

X3�$3N $XVJDQJ�GHV�:LUNOHLVWXQJVIOXVVUHJOHUV�GHV�N�WHQ�)$&76�*HUlWHV
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X4�$3N $XVJDQJ�GHV�%OLQGOHLVWXQJVIOXVVUHJOHUV�GHV�N�WHQ�)$&76�*HUlWHV

X8�$3N $XVJDQJ�GHV�6SDQQXQJVUHJOHUV�GHV�N�WHQ�)$&76�*HUlWHV

; 5HDNWDQ]

[��[P =XVWDQGVYHNWRU�GHV�QLFKWOLQHDUHQ�E]Z��PRGDOWUDQVIRUPLHUWHQ�=XVWDQGVJU|�

�HQPRGHOOV�HUVWHU�2UGQXQJ

[L L�WH�.RPSRQHQWH�GHV�9HNWRUV�[]

[] (LQJDQJVYHNWRU�GHV�=XVWDQGVDXWRPDWHQ

O< (UVDW]�/lQJVDGPLWWDQ]�HLQHV�)$&76�*HUlWHV

T< (UVDW]�4XHUDGPLWWDQ]�HLQHV�)$&76�*HUlWHV

<����<������� 7HLOPDWUL]HQ�GHU�.QRWHQDGPLWWDQ]PDWUL[

\ $XVJDQJVJU|�HQYHNWRU�GHV�QLFKWOLQHDUHQ�=XVWDQGVJU|�HQPRGHOOV�HUVWHU

2UGQXQJ

\ $XVJDQJVJU|�H�GHV�OLQHDUHQ�=XVWDQGVJU|�HQPRGHOOV�HUVWHU�2UGQXQJ�HLQHV

(LQJU|�HQV\VWHPV

\L L�WH�.RPSRQHQWH�GHV�9HNWRUV�\]

\] $XVJDQJVYHNWRU�GHV�=XVWDQGVDXWRPDWHQ

gL ,PDJLQlUWHLO�GHV�L�WHQ�(LJHQZHUWHV

D,LM bQGHUXQJ�GHV�%HWUDJHV�GHV�/lQJVVWURPHV�YRQ�.QRWHQ�L�QDFK�.QRWHQ�M

D3LM bQGHUXQJ�YRQ�3LM

D3NO�VROO bQGHUXQJ�YRQ�3NO�VROO

D3[L\L bQGHUXQJ�YRQ�3[L\L

D4LM bQGHUXQJ�YRQ�4LM

D8L bQGHUXQJ�YRQ�8L

DI��DI*L )UHTXHQ]DEZHLFKXQJ�E]Z��)UHTXHQ]DEZHLFKXQJ�GHV�*HQHUDWRUV�L

DX (LQJDQJVJU|�HQYHNWRU�GHV�LP�$UEHLWVSXQNW�OLQHDULVLHUWHQ�=XVWDQGVJU|�HQ�

PRGHOOV�HUVWHU�2UGQXQJ

DXN $XVJDQJVYHNWRU�GHV�'lPSIXQJVUHJOHUV�GHV�N�WHQ�)$&76�*HUlWHV

DX3�'N .RPSRQHQWH�YRQ�DXN��GLH�]X�X3�$3N�DGGLHUW�ZLUG

DX4�'N .RPSRQHQWH�YRQ�DXN��GLH�]X�X4�$3N�DGGLHUW�ZLUG

DX8�'N .RPSRQHQWH�YRQ�DXN��GLH�]X�X8�$3N�DGGLHUW�ZLUG
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D[ =XVWDQGVYHNWRU�GHV�LP�$UEHLWVSXQNW�OLQHDULVLHUWHQ�=XVWDQGVJU|�HQPRGHOOV

HUVWHU�2UGQXQJ

D\ $XVJDQJVJU|�HQYHNWRU�GHV�LP�$UEHLWVSXQNW�OLQHDULVLHUWHQ�=XVWDQGVJU|�HQ�

PRGHOOV�HUVWHU�2UGQXQJ

D\N (LQJDQJVYHNWRU�GHV�'lPSIXQJVUHJOHUV�GHV�N�WHQ�)$&76�*HUlWHV

dL 5HDOWHLO�GHV�L�WHQ�(LJHQZHUWHV

d8L 6SDQQXQJVZLQNHO�DQ�.QRWHQ�L

d� :LQNHO�]ZLVFKHQ�GHU�3ROUDGVSDQQXQJ�GHV�*HQHUDWRUV��7HLOV\VWHP����XQG�GHU

6SDQQXQJ�GHV�VWDUUHQ�1HW]HV��7HLOV\VWHP����LQ�%LOG����

z JOHLFKYHUWHLOWH�=XIDOOV]DKO

J GXUFK�HLQ�VFKUlJUHJHOQGHV�)$&76�*HUlW�HLQJHSUlJWHU�]XVlW]OLFKHU�6SDQ�

QXQJVZLQNHO

k 3URSRUWLRQDOLWlWVIDNWRU�LQ�6V�ST

L 6\VWHPPDWUL[�GHV�PRGDOWUDQVIRUPLHUWHQ��OLQHDULVLHUWHQ�=XVWDQGVJU|�HQPR�

GHOOV�HUVWHU�2UGQXQJ

lL L�WHU�(LJHQZHUW

l0 'HNUHPHQWLHUXQJVIDNWRU�GHU�6XFKKlXILJNHLW

l7 'HNUHPHQWLHUXQJVIDNWRU�GHU�7HPSHUDWXU

m =XJHK|ULJNHLWVJUDG�]X�HLQHU�)X]]\�0HQJH

x *HZLFKWXQJVH[SRQHQW�LQ�6'L

sL 'lPSIXQJVPD��GHV�L�WHQ�(LJHQZHUWHV

sVROO 6ROOZHUW�GHV�'lPSIXQJVPD�HV

F 0DWUL[�GHU�UHFKWHQ�(LJHQYHNWRUHQ��7UDQVIRUPDWLRQVPDWUL[

PLf (OHPHQW�GHU�UHFKWHQ�(LJHQYHNWRUPDWUL[

Lj L�WHU�UHFKWHU�(LJHQYHNWRU

j :LQNHO�]ZLVFKHQ�GHQ�6SDQQXQJV]HLJHUQ� O8  �XQG� O8 �

Y 0DWUL[�GHU�OLQNHQ�(LJHQYHNWRUHQ

LOy (OHPHQW�GHU�OLQNHQ�(LJHQYHNWRUPDWUL[
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9HUHLQEDUXQJHQ

DEV��� DEVROXWHU�%HWUDJ

,P^�` ,PDJLQlUWHLO�HLQHU�NRPSOH[HQ�=DKO

2��� 2UGQXQJ�HLQHV�$OJRULWKPXV

5H^�` 5HDOWHLO�HLQHU�NRPSOH[HQ�=DKO

VLJQ��� 9RU]HLFKHQIXQNWLRQ

� SDUWLHOOH�$EOHLWXQJ

" JLOW�I�U�DOOH����

� XQHQGOLFK

� 3ODW]KDOWHU�I�U�EHOLHELJHQ�:HUW�HLQHU�%RROHVFKHQ�9DULDEOH



��� /LWHUDWXUYHU]HLFKQLV

/LWHUDWXUYHU]HLFKQLV

>�@� %HUWROGL��2���'HPDUWLQL��*���,QQRUWD��0���0RFHQLJR��0���6FDUSHOOLQL��3���Ä1HZ�,VVXHV�LQ

2SWLPLVDWLRQ�DQG�&RQWURO�0HWKRGV�LQ�2SHQ�$FFHVV�7UDQVPLVVLRQ�(QYLURQPHQW³��&LJUp

6HVVLRQ��$UWLNHO�������������

>�@� (XURSlLVFKHV� 3DUODPHQW� XQG� 5DW� GHU� (8�� Ä5LFKWOLQLH� ������(*� GHV� (XURSlLVFKHQ

3DUODPHQWV� XQG� 5DWHV� YRP� ����������� EHWUHIIHQG� JHPHLQVDPH� 9RUVFKULIWHQ� I�U� GHQ

(OHNWUL]LWlWVELQQHQPDUNW³��$PWVEODWW� GHU� (XURSlLVFKHQ�*HPHLQVFKDIWHQ�� ���� -DKUJDQJ�

1U��/�����������-DQ������

>�@� *UDI��)��5���Ä%HVHLWLJHQ�YRQ�1HW]HQJSlVVHQ�LQ�VWDUN�YHUPDVFKWHQ�hEHUWUDJXQJVQHW]HQ³�

(OHNWUL]LWlWVZLUWVFKDIW��-DKUJDQJ�����+HIW�����6�������������

>�@� 3DOPD� %HKQNH�� 5��� Ä2EMHNWRULHQWLHUWHV� 0RGHOO� ]XU� $XVEDXSODQXQJ� YRQ� HOHNWULVFKHQ

hEHUWUDJXQJVQHW]HQ� XQWHU�ZHWWEHZHUEVRULHQWLHUWHQ�5DKPHQEHGLQJXQJHQ³�� )RUVFKXQJV�

5HSRUW��9'(�9HUODJ��%HUOLQ��2IIHQEDFK������

>�@� /HUFK��(���Ä1HXH�$VSHNWH�EHL�3ODQXQJ�XQG�)�KUXQJ�GHUHJXOLHUWHU�1HW]H³��9',�%HULFKWH

1U��������6���������������

>�@� *RWKDP��'��-���+H\GW��*��7���Ä3RZHU�)ORZ�&RQWURO�DQG�3RZHU�)ORZ�6WXGLHV�IRU�6\VWHPV

ZLWK�)$&76�'HYLFHV³��,(((�7UDQV��RQ�3RZHU�6\VWHPV��9RO������1R�����6���������)HE�

����

>�@� 5DKPDQ�� 0��� $KPHG�� 0��� H�D��� Ä83)&� $SSOLFDWLRQ� RQ� WKH� $(3� 6\VWHP�� 3ODQQLQJ

&RQVLGHUDWLRQV³�� ,(((�7UDQV��RQ�3RZHU�6\VWHPV��9RO������1R�����6�� �����������1RY�

����

>�@� %DFKPDQQ��8��� %UHXOPDQQ��+��� H�D��� Ä9HUEXQGVWDELOLWlW� QDFK� GHP� 6\QFKURQDQVFKOXVV

GHU� 1HW]H� GHU� (OHNWUL]LWlWVYHUVRUJXQJVXQWHUQHKPHQ� YRQ� %XOJDULHQ� XQG� 5XPlQLHQ� DQ

GHQ�8&7(�&(175(/�9HUEXQG³��(7*�)DFKEHULFKW�����Ä,QWHUQDWLRQDOH�(7*�7DJH�
��³�

6�����������9'(�9HUODJ��%HUOLQ��2IIHQEDFK������

>�@� *DPD��&��� /HRQL�� 5�� /��� H�D��� Ä%UD]LOLDQ� 1RUWK�6RXWK� ,QWHUFRQQHFWLRQ� �� $SOLFDWLRQ� RI

7K\ULVWRU� &RQWUROOHG� 6HULHV� &RPSHQVDWLRQ� �7&6&�� WR� 'DPS� ,QWHU�$UHD� 2VFLOODWLRQ

0RGH³��&LJUp�6HVVLRQ��$UWLNHO�������������

>��@� &KROOH\��3���/HEUHYHOHF��&���9LWHW��6���GH�3DVTXDOH��0���Ä&RQVWUXFWLQJ�2SHUDWLQJ�5XOHV

WR�$YRLG�9ROWDJH�&ROODSVH��$� 6WDWLVWLFDO�$SSURDFK³�� 3URF�� RI� 3RZHUFRQ� 
���� %HLMLQJ�

&KLQD��,(((�3(6��9RO�����6�������������$XJ������



/LWHUDWXUYHU]HLFKQLV ���

>��@� +LQJRUDQL��1��*���Ä)OH[LEOH�$&�7UDQVPLVVLRQ³��,(((�6SHFWUXP��6���������$SULO�����

>��@� &LJUp�7DVN�)RUFH�����������Ä/RDG�)ORZ�&RQWURO�LQ�+LJK�9ROWDJH�3RZHU�6\VWHPV�8VLQJ

)$&76�&RQWUROOHUV³��7HFKQLFDO�%URFKXUH��&LJUp��6&�����:*��������5HI��1R����������

>��@� *U�QEDXP�� 5��� 1RURR]LDQ��0��� 7KRUYDOGVVRQ�� %��� Ä)$&76� �� OHLVWXQJVIlKLJH� 6\VWHPH

]XU�IOH[LEOHQ�(QHUJLH�EHUWUDJXQJ³��$%%�7HFKQLN��+HIW����6������������

>��@� ,OLü��0���*DOLDQD��)���)LQN��/���%RVH��$���0DOOHW��3���2WKPDQ��+���Ä7UDQVPLVVLRQ�&DSD�

FLW\� LQ�3RZHU�1HWZRUNV³��(OHFWULFDO�3RZHU�	�(QHUJ\�6\VWHPV��9RO������1R�����6�����

���������

>��@� /HKPN|VWHU��&��� Ä2SWLPDOH�1HW]EHWULHEVI�KUXQJ�PLW� )$&76�%HWULHEVPLWWHOQ� ]XU� /HLV�

WXQJVIOXVVVWHXHUXQJ³��)RUVFKXQJV�5HSRUW��9'(�9HUODJ��%HUOLQ��2IIHQEDFK������

>��@� 5HQ]��%��$���.HUL��$���6FKDXGHU��&���H�D���Ä$(3�8QLILHG�3RZHU�)ORZ�&RQWUROOHU�3HUIRU�

PDQFH³��,(((�7UDQV��RQ�3RZHU�'HOLYHU\��9RO������1R�����6�������������2NW������

>��@� (GULV��$���0HKUDEDQ��$��6���5DKPDQ��0���*\XJ\L��/���$UDEL��6���5HLWPDQ��7���Ä&RQWURO�

OLQJ�WKH�)ORZ�RI�5HDO�DQG�5HDFWLYH�3RZHU³��,(((�&RPSXWHU�$SSOLFDWLRQV�LQ�3RZHU��6�

�������-DQ������

>��@� 3RYK��'���:HLQKROG��0���3HVWND�� -��� Ä9HUVRUJXQJVTXDOLWlW� LQ� HOHNWULVFKHQ�9HUWHLOXQJV�

QHW]HQ³��(7*�)DFKEHULFKW�����6����������9'(�9HUODJ��%HUOLQ��2IIHQEDFK������

>��@� 3RYK��'��� Ä8VH�RI�+9'&�DQG�)$&76³��3URFHHGLQJV�RI� WKH� ,(((��9RO�� ����1R�� ��� 6�

���������)HE������

>��@� *\XJ\L�� /��� Ä8QLILHG� 3RZHU� )ORZ� &RQWURO� &RQFHSW� IRU� )OH[LEOH� $&� 7UDQVPLVVLRQ

6\VWHPV³��,((�3URFHHGLQJV�*7'��9RO�������1R�����6�����������-XOL�����

>��@� *DPSHQULHGHU�� 5��� *LFN�� %��� :H��� 7��� H�D��� Ä/RDG�)ORZ�&RQWURO� LQ� (+9� 1HWZRUNV� �

)HDVLELOLW\�6WXG\�RQ�WKH�3RVVLELOLWLHV�RI�$SSOLFDWLRQ�RI�)$&76�(OHPHQWV�LQ�WKH�*HUPDQ

3RZHU�6\VWHP³��&LJUp�6HVVLRQ��$UWLNHO�������������

>��@� :HVWHUPDQQ�� '��� Ä,QWHJUDWLRQ� LQQRYDWLYHU� %HWULHEVPLWWHO� LQ� GLH� 1HW]EHWULHEVI�KUXQJ

HOHNWULVFKHU�(QHUJLH�EHUWUDJXQJVV\VWHPH³��)RUWVFKULWW�%HULFKWH��5HLKH�����1U�������9',

9HUODJ��'�VVHOGRUI������

>��@� 7DOXNGDU�� 6�� 1��� Ä&ROODERUDWLRQ� 5XOHV� IRU� $XWRQRPRXV� 6RIWZDUH� $JHQWV³�

KWWS���ZZZ�HFH�FPX�HGX�aWDOXNGDU�5XOHVB&ROODE�SV
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>��@� 5HKWDQ]�� &��� Ä(LQVDW]� HLQHV� 60(6� ]XU� 9HUEHVVHUXQJ� GHU� 6SDQQXQJVVWDELOLWlW� HOHNWUL�

VFKHU�(QHUJLH�EHUWUDJXQJVV\VWHPH³��)RUWVFKULWW�%HULFKWH��5HLKH�����1U�������9',�9HU�

ODJ��'�VVHOGRUI������

>��@� 6WHSKDQEORPH��7K���Ä,QWHJUDWLRQ�HLQHV�VXSUDOHLWHQGHQ�PDJQHWLVFKHQ�(QHUJLHVSHLFKHUV�LQ

GLH� 1HW]UHJHOXQJ³�� )RUWVFKULWW�%HULFKWH�� 5HLKH� ���� 1U�� ����� 9',� 9HUODJ�� '�VVHOGRUI�

����

>��@� &LJUp� 7DVN�)RUFH� ���������� Ä0RGHOLQJ� RI� 3RZHU� (OHFWURQLFV� (TXLSPHQW� �)$&76�� LQ

/RDG�)ORZ�DQG�6WDELOLW\�3URJUDPV³��7HFKQLFDO�%URFKXUH��&LJUp�6&�����:*��������5HI�

1R�����������

>��@� 6RQJ��<��+���-RKQV��$��7���HG����Ä)OH[LEOH�$&�7UDQVPLVVLRQ�6\VWHPV��)$&76�³��3RZHU
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