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.XU]IDVVXQJ
$JHQWHQV\VWHPH�KDEHQ�GHQ�$QVSUXFK��9RUWHLOH�EH]�JOLFK�)XQNWLRQDOLWlW�XQG�%HGLHQEDUNHLW�]X
ELHWHQ��'RFK�HV�]HLJW�VLFK��GDVV�YRUKDQGHQH�6\VWHPH�GLHVH�9HUVSUHFKXQJHQ�RIWPDOV�QLFKW�HU�
I�OOHQ��VRQGHUQ�GHQ�$QZHQGHU�YRU�]XVlW]OLFKH�QHXH�3UREOHPH�VWHOOHQ��$XI�GHU�*UXQGODJH��GDVV
VLFK�GLH�$QZHQGXQJ�YRQ�*HVWDOWXQJVULFKWOLQLHQ�GHU�+XPDQ�&RPSXWHU� ,QWHUDFWLRQ� �+&,��EHL
GHU�(QWZLFNOXQJ�WUDGLWLRQHOOHU�6RIWZDUHV\VWHPH�EHZlKUW�KDW��JUHLIW�GLHVH�$UEHLW�GLH�,GHH�DXI�
+&,�*HVWDOWXQJVULFKWOLQLHQ� ]X� PRGLIL]LHUHQ� XQG� DXI� $JHQWHQV\VWHPH� DQ]XZHQGHQ�� 'DEHL
VWHOOW�VLFK�GLH�)UDJH��ZLH�HLQH�EHVWP|JOLFKH�0RGLILNDWLRQ�YRQ�+&,�*HVWDOWXQJVULFKWOLQLHQ�DXV�
VHKHQ�N|QQWH��:RPLW�NDQQ�LKUH�:LUNXQJ�PD[LPDO�YHUVWlUNW�ZHUGHQ"

'LH�KLHU�HQWZLFNHOWH�/|VXQJ�]HLJW��GDVV�HUVW�GXUFK�GLH�GHOHJDWLRQVRULHQWLHUWH�$QZHQGXQJ�YRQ
+&,�*HVWDOWXQJVULFKWOLQLHQ� 6RIWZDUHDJHQWHQ� HQWVFKHLGHQG� YHUEHVVHUW� ZHUGHQ�� =X� GLHVHP
=ZHFN�ZHUGHQ� ]XQlFKVW� JHHLJQHWH�+&,�*HVWDOWXQJVULFKWOLQLHQ� LGHQWLIL]LHUW�� LP�$JHQWHQNRQ�
WH[W�WUDQVIRUPLHUW�XQG�DXI�GDV�HEHQIDOOV�LP�$JHQWHQNRQWH[W�DXVJHDUEHLWHWH�.RQ]HSW�'HOHJDWL�
RQ�DEJHELOGHW��'DV�(UJHEQLV�LVW�HLQ�/HLWIDGHQ�]XU�DJHQWHQEDVLHUWHQ�6RIWZDUHHQWZLFNOXQJ��PLW
GHVVHQ�+LOIH�GDV�SURIHVVLRQHOO�JHQXW]H�,QIRUPDWLRQ�%URNHULQJ�6\VWHP�EL]]\%�VSH]LHOO�I�U�GLH
%HG�UIQLVVH�XQG�)lKLJNHLWHQ�QLFKW�SURIHVVLRQHOOHU�%HQXW]HU�ZHLWHUHQWZLFNHOW�ZLUG�

6FKODJZ|UWHU�� +XPDQ�&RPSXWHU� ,QWHUDFWLRQ�� 6RIWZDUH�(UJRQRPLH�� $JHQWHQ�� 'HOHJDWLRQ�
,QIRUPDWLRQ�%URNHULQJ��/HLWIDGHQ��DJHQWHQEDVLHUWH�6RIWZDUHHQWZLFNOXQJ

$EVWUDFW
$JHQW�V\VWHPV�FODLP�WR�KDYH�DGYDQWDJHV�RYHU�WUDGLWLRQDO�VRIWZDUH�FRQFHUQLQJ�WKHLU�IXQFWLRQD�
OLW\�DQG�XVDELOLW\��8QIRUWXQDWHO\��LW�VRRQ�EHFRPHV�FOHDU� WKDW�QRW�RQO\�FXUUHQW�V\VWHPV�FDQQRW
NHHS�WKHVH�SURPLVHV��WKH\�HYHQ�FUHDWH�DGGLWLRQDO�QHZ�SUREOHPV�IRU�WKH�XVHU��%DVHG�RQ�WKH�VXF�
FHVVIXO�DSSOLFDWLRQ�RI�KXPDQ�FRPSXWHU� LQWHUDFWLRQ��+&,��GHVLJQ�JXLGHOLQHV�LQ�WKH�FRQWH[W�RI
WUDGLWLRQDO�VRIWZDUH�� WKLV�SDSHU�SLFNV�XS� WKH� LGHD�RI�PRGLI\LQJ�+&,�JXLGHOLQHV�DQG�DSSO\LQJ
WKHP�WR�DJHQW�V\VWHPV��7KLV�UDLVHV�WKH�TXHVWLRQ�RI�KRZ�WR�EHVW�PRGLI\�+&,�GHVLJQ�JXLGHOLQHV
LQ�RUGHU�WR�PD[LPL]H�WKHLU�LPSDFW�

7KH�VROXWLRQ�GHYHORSHG�KHUH�VKRZV� WKDW�VRIWZDUH� DJHQWV�FDQ�EH� VLJQLILFDQWO\� LPSURYHG�RQO\
WKURXJK�D�GHOHJDWLRQ�RULHQWHG�DSSOLFDWLRQ�RI�+&,�GHVLJQ�JXLGHOLQHV��7KHUHIRUH��ZH�ILUVW�LGHQ�
WLI\�VXLWDEOH�+&,�GHVLJQ�JXLGHOLQHV��WUDQVIRUP�WKHP�LQ�DQ�DJHQW�FRQWH[W��DQG�ODWHU�PDS�WKHP
RQWR�WKH�FRQFHSW�RI�GHOHJDWLRQ�ZKLFK�KDV�DOVR�EHHQ�HODERUDWHG�LQ�DQ�DJHQW�FRQWH[W��:H�SUHVHQW
D�JXLGH�IRU�DJHQW�EDVHG�VRIWZDUH�HQJLQHHULQJ�ZKLFK�LV�VXEVHTXHQWO\�DSSOLHG�WR�WKH� LPSURYH�
PHQW�RI�WKH�SURIHVVLRQDO�LQIRUPDWLRQ�EURNHULQJ�V\VWHP�EL]]\%�IRU�WKH�VSHFLDO�QHHGV�DQG�FDSD�
ELOLWLHV�RI�QRQ�SURIHVVLRQDO�XVHUV�

.H\ZRUGV��+XPDQ�&RPSXWHU�,QWHUDFWLRQ��VRIWZDUH�HUJRQRPLFV��DJHQWV��GHOHJDWLRQ��LQIRUPD�
WLRQ�EURNHULQJ��JXLGHOLQH��DJHQW�EDVHG�VRIWZDUH�HQJLQHHULQJ
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9RUZRUW
'LH�YRUOLHJHQGH�$UEHLW� HQWVWDQG� LP�5DKPHQ�PHLQHU�7lWLJNHLW� DOV� VWXGHQWLVFKH�+LOIVNUDIW� LP
3URMHNW�&2%5$�DQ�GHU�*0'���)RUVFKXQJV]HQWUXP�,QIRUPDWLRQVWHFKQLN�*PE+�LQ�6DQNW�$X�
JXVWLQ�

$Q�GLHVHU�6WHOOH�P|FKWH�LFK�PLFK�EHL�+HUUQ�3URI��'U��$UPLQ�%��&UHPHUV�I�U�GLH�%HUHLWVFKDIW
EHGDQNHQ��GLHVH�$UEHLW�]X�EHWUHXHQ��,FK�GDQNH�DXFK�+HOJH�.DKOHU�I�U�VHLQH�YLHOIlOWLJH�8QWHU�
VW�W]XQJ�EHL�GHU�(UVWHOOXQJ�GLHVHU�$UEHLW�

'U��&KULVWRSK�7KRPDV�YHUGDQNH�LFK�GLH�0|JOLFKNHLW��PLFK�DQ�GHU�*0'�PLW�GHQ�7KHPHQ�+&,
XQG�$JHQWHQ�DXVHLQDQGHU]XVHW]HQ��(U�KDW�PLFK�IDFKOLFK�JXW�EHWUHXW��PLU�YRU�DOOHP�DEHU�GLHVHV
LQWHUHVVDQWH�XQG�]XNXQIWVZHLVHQGH�7KHPD�DQJHERWHQ��(V�KDW�PLU�JUR�HQ�6SD��JHPDFKW��PLW
LKP�XQG�GHU�JHVDPWHQ�&2%5$�3URMHNWJUXSSH�]XVDPPHQ]XDUEHLWHQ�

:HLWHUKLQ� P|FKWH� LFK� PLFK� EHL� PHLQHQ� .ROOHJHQ� DXV� GHU� )RUVFKXQJVJUXSSH� 0HQVFK�
0DVFKLQH�.RPPXQLNDWLRQ�EHGDQNHQ��GLH�PLU�LQ�]DKOUHLFKHQ�*HVSUlFKHQ�ZHUWYROOH�+LQZHLVH
JDEHQ�XQG�PLFK�GXUFK�LKUH�NRQVWUXNWLYH�.ULWLN�YRU�YLHOHQ�)HKOHUQ�EHZDKUW�KDEHQ��0HLQ�'DQN
JLOW� KLHU� LQ�EHVRQGHUHU�:HLVH� -RVHI� )LQN��$FKLP�1LFN�� -�UJHQ�.RHQHPDQQ�3K�'��� 3URI��'U�
5HLQKDUG�2SSHUPDQQ��$QMD�5RFNHQEHUJ��$OH[DQGHU�6LJHO�XQG�'U��5DPLQ�<DVGL�

'U��:ROIJDQJ�']LGD�JDE�PLU�LQ�IDFKOLFKHQ�'LVNXVVLRQHQ�ZHUWYROOH�+LQZHLVH�]X�GHQ�7KHPHQ
+&,� XQG� (YDOXDWLRQ�� 3URI�� 'U�� 3HWHU� %DXPJDUWQHU� ]XP� ZLVVHQVFKDIWVWKHRUHWLVFKHQ� +LQWHU�
JUXQG� XQG� *�QWHU� .QLHVHO� ]XP� 7KHPD� 'HOHJDWLRQ�� 0HLQH� (OWHUQ� QDKPHQ� GLH� XQGDQNEDUH
$XIJDEH�GHV�.RUUHNWXUOHVHQV�DXI�VLFK��,KQHQ�DOOHQ�VHL�DQ�GLHVHU�6WHOOH�GDI�U�JHGDQNW�

+LQZHLVH
$XV�*U�QGHQ�GHU�EHVVHUHQ�9HUVWlQGOLFKNHLW�ZHUGHQ�HLQKHLWOLFK�)XQNWLRQVEHVFKUHLEXQJHQ�ZLH
%HQXW]HU�XQG�/HVHU�JHEUDXFKW��'LHVH�$XVGU�FNH�VLQG�JHVFKOHFKWVXQVSH]LILVFK�JHPHLQW�

(LQH�2QOLQH�9HUVLRQ�HQWKlOW�ZHLWHUI�KUHQGH�,QIRUPDWLRQHQ�]X�GLHVHU�$UEHLW��6LH�LVW�DEUXIEDU
XQWHU

KWWS���ILW�JPG�GH�aSDWULFN�GLSORPDUEHLW

XQG�HQWKlOW�QHEHQ�GHU�$UEHLW�VHOEVW�.RSLHQ�DOOHU�DXVVFKOLH�OLFK�LP�:::�UHIHULHUWHQ�4XHOOHQ�
'DGXUFK�VROOHQ�VLH�I�U�GHQ�/HVHU�EHTXHP�]XJlQJOLFK�EOHLEHQ��DXFK�ZHQQ�GLH�2ULJLQDOTXHOOHQ��
ZLH�EHL�:::�'RNXPHQWHQ�RIW�GHU�)DOO���YHUlQGHUW��YHUVFKREHQ�RGHU�JHO|VFKW�ZXUGHQ��1H�
EHQ�]XVlW]OLFKHU�'RNXPHQWDWLRQ�GHU�HQWZLFNHOWHQ�6RIWZDUH�LQ�%LOG�XQG�)LOP�HQWKlOW�GLH�2Q�
OLQH�9HUVLRQ�9RUDUEHLWHQ�]X�GLHVHU�$UEHLW��HLQH�YHUJOHLFKHQGH�hEHUVLFKW�ZLFKWLJHU�$JHQWHQV\�
VWHPH�XQG��EDXNlVWHQ�
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,QKDOWVYHU]HLFKQLV

7DEHOOHQYHU]HLFKQLV������������������������������������������������������������������������������������������������������������������ �

$EELOGXQJVYHU]HLFKQLV ����������������������������������������������������������������������������������������������������������� ��

� (LQOHLWXQJ�XQG�$XIEDX�GHU�$UEHLW����������������������������������������������������������������������������������� ��

� $JHQWHQV\VWHPH������������������������������������������������������������������������������������������������������������������ ��

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

��� hEHUEOLFN�XQG�'HILQLWLRQ���������������������������������������������������������������������������������������������� ��

��� (LQH�GUHLVWXILJH�.ODVVLILNDWLRQ�YRQ�$JHQWHQV\VWHPHQ������������������������������������������������� ��

����� (UVWH�6LFKW��.DWHJRULHQ�GLIIHULHUHQGHU�$XIIDVVXQJHQ�YRQ�$JHQWHQ ����������������� ��

����� =ZHLWH��PHUNPDOVRULHQWLHUWH�6LFKW�������������������������������������������������������������������� ��

����� 'ULWWH��DXIJDEHQRULHQWLHUWH�6LFKW����������������������������������������������������������������������� ��

��� $QZHQGXQJ��DXIJDEHQRULHQWLHUWH�8QWHUVXFKXQJ�EHVWlWLJW�6FKZlFKHQ�YRQ�$JHQWHQ��� ��

��� 'UHL�+DXSWIRUGHUXQJHQ�]XU�/|VXQJ�YRQ�$JHQWHQSUREOHPHQ��������������������������������������� ��

��� *HQHUHOOH�*UHQ]HQ�XQG�3UREOHPH�YRQ�$JHQWHQ ����������������������������������������������������������� ��

��� =XVDPPHQIDVVXQJ �������������������������������������������������������������������������������������������������������� ��

� +XPDQ�&RPSXWHU�,QWHUDFWLRQ ����������������������������������������������������������������������������������������� ��

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

��� *HVFKLFKWH�GHU�+&, ������������������������������������������������������������������������������������������������������ ��

��� $XVJDQJVSXQNW�GHU�$QSDVVXQJ��,GHQWLILNDWLRQ�DJHQWHQUHOHYDQWHU
*HVWDOWXQJVJUXQGVlW]H�LQ�+&,�*HELHWHQ�XQG�1RUPHQ ������������������������������������������������� ��

����� +&, ������������������������������������������������������������������������������������������������������������������� ��

����� 6RIWZDUHHUJRQRPLH������������������������������������������������������������������������������������������� ��

����� 1RUPHQ��',1�1RUP��������XQG�,62�1RUP������������������������������������������������ ��

��� 9HUJOHLFK�YRUJHVWHOOWHU�*HELHWH�DXI�$JHQWHQUHOHYDQ]�������������������������������������������������� ��

��� 7UDQVIRUPDWLRQ�YRQ�+&,�*HVWDOWXQJVJUXQGVlW]HQ�]X�HLQHP�DJHQWHQVSH]LILVFKHQ
.ULWHULHQNDWDORJ������������������������������������������������������������������������������������������������������������ ��

����� /HUQI|UGHUOLFKNHLW ��������������������������������������������������������������������������������������������� ��

����� .RPIRUW ������������������������������������������������������������������������������������������������������������ ��

����� (UZDUWXQJVNRQIRUPLWlW ������������������������������������������������������������������������������������� ��

����� 6HOEVWEHVFKUHLEXQJVIlKLJNHLW ��������������������������������������������������������������������������� ��
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����� 6WHXHUEDUNHLW ����������������������������������������������������������������������������������������������������� ��

����� 'DWHQVFKXW]�'DWHQVLFKHUKHLW ���������������������������������������������������������������������������� ��

����� &RQFHSWXDO�0RGHOV ������������������������������������������������������������������������������������������� ��

����� 3URJUHVVLYH�'LVFORVXUH ������������������������������������������������������������������������������������� ��

����� 9LVLELOLW\ ����������������������������������������������������������������������������������������������������������� ��

������ $IIRUGDQFHV�XQG�&RQVWUDLQWV ���������������������������������������������������������������������������� ��

������ )HHGEDFN����������������������������������������������������������������������������������������������������������� ��

��� (LQ�6\VWHP�DJHQWHQUHOHYDQWHU�.ULWHULHQ�VHW]W�GLH�+DXSWIRUGHUXQJHQ�XP �������������������� ��

��� $QZHQGXQJ��8QWHUVXFKXQJ�)LUHIO\V�PLW�DJHQWHQUHOHYDQWHQ�+&,�.ULWHULHQ ���������������� ��

����� /HUQI|UGHUOLFKNHLW ��������������������������������������������������������������������������������������������� ��

����� .RPIRUW ������������������������������������������������������������������������������������������������������������ ��
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����� 6HOEVWEHVFKUHLEXQJVIlKLJNHLW�XQG�)HHGEDFN ���������������������������������������������������� ��

����� 6WHXHUEDUNHLW��9LVLELOLW\��$IIRUGDQFHV�XQG�&RQVWUDLQWV������������������������������������ ��
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����� )D]LW��'LH�+&,�+\SRWKHVHQ�VLQG�SULQ]LSLHOO�HLQVHW]EDU������������������������������������ ��
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��� 'HOHJDWLRQ�LVW�GLH�9RUDXVVHW]XQJ�I�U�HLQHQ�/HLWIDGHQ ������������������������������������������������� ��

��� $VSHNWH�GHU�'HOHJDWLRQ ������������������������������������������������������������������������������������������������ ��
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����� 'LH�$XIJDEH������������������������������������������������������������������������������������������������������ ��

����� 'DV�9HUKlOWQLV�%HQXW]HU���$JHQW���������������������������������������������������������������������� ��

����� 'HU�3UR]HVV�GHU�'HOHJDWLRQ ������������������������������������������������������������������������������ ��

��� $EELOGEDUNHLW�YRQ�+&,�*HVWDOWXQJVJUXQGVlW]HQ�DXI�'HOHJDWLRQ��������������������������������� ��

��� $QZHQGXQJ��SDUDOOHOH�8QWHUVXFKXQJHQ�-DQJRV������������������������������������������������������������ ��
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����� (LQ�7HVWODXI������������������������������������������������������������������������������������������������������� ��

����� $XIJDEHQRULHQWLHUWH�8QWHUVXFKXQJ�YRQ�-DQJR ������������������������������������������������� ��

����� 8QWHUVXFKXQJ�PLW�DJHQWHQUHOHYDQWHQ�+&,�*HVWDOWXQJVJUXQGVlW]HQ���������������� ��



�

����� .RQ]HSWLRQHOOH�8QWHUVXFKXQJ�YRQ�-DQJR ��������������������������������������������������������� ��

����� =XVDPPHQIDVVXQJ�GHU�8QWHUVXFKXQJ�-DQJRV��������������������������������������������������� ��

��� =XVDPPHQIDVVXQJ �������������������������������������������������������������������������������������������������������� ��

� /HLWIDGHQ�]XU�DJHQWHQEDVLHUWHQ�6RIWZDUHHQWZLFNOXQJ��������������������������������������������������� ��

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

����� 0RWLYDWLRQ��Ä:R]X�GLHQW�GHU�/HLWIDGHQ"³ �������������������������������������������������������� ��

����� $QZHQGXQJVEHUHLFK��Ä:DQQ�KLOIW�GHU�/HLWIDGHQ"³ ������������������������������������������ ��

����� $UW�GHU�+LOIH��Ä:LH�KLOIW�GHU�/HLWIDGHQ"³���������������������������������������������������������� ��

��� 'HVLJQNRPSOH[H ����������������������������������������������������������������������������������������������������������� ��

����� .RPSOH[����'HU�$JHQW ������������������������������������������������������������������������������������� ��

����� .RPSOH[����'HU�%HQXW]HU��������������������������������������������������������������������������������� ��

����� .RPSOH[����'LH�$XIJDEH���������������������������������������������������������������������������������� ��

����� .RPSOH[����'DV�9HUKlOWQLV�%HQXW]HU�$JHQW���������������������������������������������������� ��

��� 0|JOLFKNHLWHQ�GHU�(YDOXDWLRQ �������������������������������������������������������������������������������������� ��

��� =XVDPPHQIDVVXQJ �������������������������������������������������������������������������������������������������������� ��

� $QZHQGXQJ��/HLWIDGHQRULHQWLHUWH�:HLWHUHQWZLFNOXQJ�GHV�%URNHULQJV\VWHPV�EL]]\%
����������������������������������������������������������������������������������������������������������������������������������������� ���

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

��� 1RWZHQGLJNHLW�HLQHU�YHUEHVVHUWHQ�6FKQLWWVWHOOH�I�U�VHPLSURIHVVLRQHOOH�%URNHU��������� ���

��� $XIVWHOOXQJ�YRQ�)RUGHUXQJHQ�DQ�GLH�YHUEHVVHUWH�6FKQLWWVWHOOH ���������������������������������� ���

��� %HVFKUHLEXQJ�GHU�QRWZHQGLJHQ�(QWZLFNOXQJHQ ��������������������������������������������������������� ���

����� %HVFKUHLEXQJ�HLQHV�YHUHLQIDFKWHQ�&RQFHSWXDO�0RGHOV ���������������������������������� ���

����� %HVFKUHLEXQJ�GHU�:L]DUGV������������������������������������������������������������������������������ ���

����� %HVFKUHLEXQJ�ZHLWHUHU�9HUEHVVHUXQJVYRUVFKOlJH�]X�EL]]\% ������������������������� ���

��� ,PSOHPHQWDWLRQ����������������������������������������������������������������������������������������������������������� ���

��� 'LVNXVVLRQ�GHU�HQWZLFNHOWHQ�6RIWZDUH ����������������������������������������������������������������������� ���

����� hEHUSU�IXQJ�GHU�DXIJHVWHOOWHQ�)RUGHUXQJHQ�DXI�8PVHW]XQJ ������������������������� ���

����� :HLWHUH�0|JOLFKNHLWHQ�GHU�(YDOXDWLRQ����������������������������������������������������������� ���

����� 9HUDOOJHPHLQHUXQJ�GHU�(UJHEQLVVH����������������������������������������������������������������� ���

��� =XVDPPHQIDVVXQJ ������������������������������������������������������������������������������������������������������ ���

� =XVDPPHQIDVVXQJ�XQG�$XVEOLFN ����������������������������������������������������������������������������������� ���



�

��� =XVDPPHQIDVVXQJ ������������������������������������������������������������������������������������������������������ ���

��� $XVEOLFN���������������������������������������������������������������������������������������������������������������������� ���

����� /HLWIDGHQ�ZLUG�HUZHLWHUW�XQG�YHUEHVVHUW ��������������������������������������������������������� ���

����� :HUN]HXJH�]XU�$JHQWHQHQWZLFNOXQJ�YHUEHVVHUQ�VLFK ������������������������������������ ���

����� /RKQHQGH�$QZHQGXQJVJHELHWH�I�U�$JHQWHQ�ZDFKVHQ������������������������������������ ���

����� $JHQWHQEDVLHUWH�6RIWZDUHHQWZLFNOXQJ�VHW]W�VLFK�GXUFK ��������������������������������� ���

� /LWHUDWXUYHU]HLFKQLV �������������������������������������������������������������������������������������������������������� ���

��� $OOJHPHLQH�/LWHUDWXU �������������������������������������������������������������������������������������������������� ���

��� +&,��6RIWZDUHHUJRQRPLH��1RUPHQ����������������������������������������������������������������������������� ���

��� $JHQWHQ����������������������������������������������������������������������������������������������������������������������� ���



�

7DEHOOHQYHU]HLFKQLV

7DEHOOH����$Q�$JHQWHQV\VWHPH�JHVWHOOWH�(UZDUWXQJHQ ��

7DEHOOH����$QVSUXFK�XQG��KHXWLJH��:LUNOLFKNHLW�YRQ�6RIWZDUHDJHQWHQ ��

7DEHOOH����:LFKWLJH�+&,��*HVWDOWXQJVJUXQGVlW]H ��

7DEHOOH����=HQWUDOH�*HVWDOWXQJVJUXQGVlW]H�GHU�6RIWZDUHHUJRQRPLH��QDFK�2SSHUPDQQ
X�D���������������

��

7DEHOOH����:LFKWLJH�*HVWDOWXQJVJUXQGVlW]H�GHU�',1�1RUP��������7HLO����5|GLJHU
������������

��

7DEHOOH����3ULQ]LSHQ�GHV�'LDORJV��,62�1RUP������7HLO���� ��

7DEHOOH����(LQ�7HVWGXUFKODXI�PLW�-DQJR ��

7DEHOOH����-DQJR�XQG�GLH�(UZDUWXQJHQ�GHV�%HQXW]HUV ��

7DEHOOH����-DQJR�LP�$JHQWHQWHVW ��

7DEHOOH�����8PVHW]XQJVKLOIHQ�]XP�.RPSOH[�Ä$JHQW³ ��

7DEHOOH�����8PVHW]XQJVKLOIHQ�]XP�.RPSOH[�Ä%HQXW]HU³ ��

7DEHOOH�����=XVDPPHQKDQJ�]ZLVFKHQ�$JHQWHQPHWDSKHU�XQG�(UZDUWXQJHQ�GHV�%HQXW�
]HUV�LQ�GLH�)lKLJNHLWHQ�GHV�$JHQWHQ

��

7DEHOOH�����%HLVSLHOH�I�U�GLH�9HUZHQGXQJ��YRQ�&KDUDNWHUHQ�LQ�$JHQWHQV\VWHPHQ ��

7DEHOOH�����6LQQYROOH�$EVWLPPXQJ�GHV�$XVJDEHPHGLXPV�DXI�,QWHUDNWLRQVVWLO ��

7DEHOOH�����8PVHW]XQJVKLOIHQ�]XP�.RPSOH[�Ä$XIJDEH³ ��

7DEHOOH�����8PVHW]XQJVKLOIHQ�]XP�.RPSOH[�Ä9HUKlOWQLV�%HQXW]HU�$JHQW³ ��

7DEHOOH�����:DKO�GHU�,QVWUXNWLRQVPHWKRGH�LQ�$EKlQJLJNHLW�YRQ�GHU�$XIJDEH�GHV
$JHQWHQ

��

7DEHOOH�����'DV�&RQFHSWXDO�0RGHO�6XFKPDVFKLQH�LQ�GUHL�.RPSOH[LWlWVVWXIHQ ���

7DEHOOH�����3URJUDPPGXUFKODXI�GHV�:L]DUG�&XVWRPHU ���

7DEHOOH�����0|JOLFKNHLWHQ�]XU�9HUEHVVHUXQJ�GHU�+LOIHIXQNWLRQ ���

7DEHOOH�����9HUJOHLFK�GHU�$Q]DKOHQ�Q|WLJHU�(LQ]HOVFKULWWH��XP�HLQ�3URILO�]X�JHQHULHUHQ ���

7DEHOOH�����7\SLVFKH�$UEHLWVFKULWWH�PLW�EL]]\%�XQG�LKUH�(QWVSUHFKXQJHQ�LP�:L]DUG
&XVWRPHU

���



��



��

$EELOGXQJVYHU]HLFKQLV

$EELOGXQJ����hEHUVLFKW�XQG�6WUXNWXU�GLHVHU�$UEHLW ����������������������������������������������������������������� ��

$EELOGXQJ����0XOWLDJHQWHQV\VWHP�PLW�VSH]LDOLVLHUWHQ�$JHQWHQ ���������������������������������������������� ��

$EELOGXQJ����'HU�0DLOILOWHU�GHV�1HWVFDSH�0DLOSURJUDPPV ���������������������������������������������������� ��

$EELOGXQJ����5HVXOWDWH�GHV�6KRSSLQJDJHQWHQ�%DUJDLQ)LQGHU�DXI�GLH�6XFKDQIUDJH�QDFK�GHU
&'�Ä3DVVLRQ³�YRQ�3HWHU�*DEULHO����������������������������������������������������������������������� ��

$EELOGXQJ����/LQNV�DUEHLWHW�GHU�%HQXW]HU��UHFKWV�/HWL]LD �������������������������������������������������������� ��

$EELOGXQJ����'DV�:::�YHUOHLWHW�GHQ�%HQXW]HU�]X�HLQHU�7LHIHQVXFKH� ��������������������������������� ��

$EELOGXQJ����/HWL]LD�EHHLQIOXVVW�GLH�%URZVLQJVWUDWHJLH�GHV�%HQXW]HUV�KLQ�]X�HLQHU
%UHLWHQVXFKH� ���������������������������������������������������������������������������������������������������� ��

$EELOGXQJ����&OLSSLW��LQ�GHU�GHXWVFKHQ�9HUVLRQ�.DUO�.ODPPHU�JHQDQQW��VWHOOW�VLFK�YRU� �������� ��

$EELOGXQJ����'LH�(UI�OOXQJ�GHU�+DXSWIRUGHUXQJHQ�HUK|KW�GLH�*HEUDXFKVWDXJOLFKNHLW�YRQ
$JHQWHQV\VWHPHQ���������������������������������������������������������������������������������������������� ��

$EELOGXQJ�����%HUHLFKH�GHU�(UJRQRPLH��2SSHUPDQQ�X�D����������� ��������������������������������������� ��

$EELOGXQJ�����6FKLHEHUHJOHU���������������������������������������������������������������������������������������������������� ��

$EELOGXQJ�����6\VWHP�DJHQWHQUHOHYDQWHU�.ULWHULHQ ����������������������������������������������������������������� ��

$EELOGXQJ�����'HU�%HZHUWXQJVYRUJDQJ�JHKW�GXUFK�ÄVXEPLW³�LQ�GLH�QlFKVWH�6FKOHLIH� ����������� ��

$EELOGXQJ�����(PSIHKOXQJHQ�P\/$81&+V�UHJHQ�]X�ZHLWHUHQ�%HZHUWXQJHQ�DQ� ���������������� ��

$EELOGXQJ�����'HWDLOV�GHV�3DVVSRUWV���������������������������������������������������������������������������������������� ��

$EELOGXQJ�����6FKHPD�GHU�'HOHJDWLRQ��'HU�%HQXW]HU�GHOHJLHUW�HLQH�$XIJDEH�DQ�GHQ�$JHQWHQ
�������������������������������������������������������������������������������������������������������������������������� ��

$EELOGXQJ�����'HOHJDWLRQ�HLQHU�7HLODXIJDEH�DQ�GHQ�$JHQWHQ������������������������������������������������� ��

$EELOGXQJ�����'HOHJDWLRQ�XQG�.RQVXOWDWLRQ�QDFK�.QLHVHO������� ������������������������������������������ ��

$EELOGXQJ�����9DULDQWHQ�GHU�'HOHJDWLRQ ��������������������������������������������������������������������������������� ��

$EELOGXQJ�����$VSHNWH�GHU�'HOHJDWLRQ�LP�hEHUEOLFN�������������������������������������������������������������� ��

$EELOGXQJ�����-DQJR��.DWHJRULHDXVZDKO ��������������������������������������������������������������������������������� ��

$EELOGXQJ�����-DQJR��(LQJDEH�GHV�6XFKEHJULIIV ��������������������������������������������������������������������� ��

$EELOGXQJ�����-DQJR��9LVXDOLVLHUXQJ�GHV�6XFKSUR]HVVHV �������������������������������������������������������� ��

$EELOGXQJ�����-DQJR��3UlVHQWDWLRQ�GHU�(UJHEQLVVH������������������������������������������������������������������ ��

$EELOGXQJ�����-DQJR��%HVWHOOIRUPXODU�DEVFKLFNHQ ������������������������������������������������������������������ ��

$EELOGXQJ�����-DQJR��%HVWlWLJXQJ�GHU�%HVWHOOXQJ�EHLP�$QELHWHU�HUIRUGHUOLFK ����������������������� ��

$EELOGXQJ�����-DQJR��%HVWHOOIRUPXODU�GHV�$QELHWHUV �������������������������������������������������������������� ��

$EELOGXQJ�����8QWHUVFKLHGOLFKH�(UVFKHLQXQJVIRUPHQ�GHV�2IILFH�$VVLVWHQWHQ ����������������������� ��



��

$EELOGXQJ�����9HUZDOWXQJ�GHU�I�U�EL]]\%�HUUHLFKEDUHQ�'DWHQTXHOOHQ ��������������������������������� ���

$EELOGXQJ�����(UVWHOOXQJ�HLQHV�6XFKSURILOV�PLW�EL]]\%�������������������������������������������������������� ���

$EELOGXQJ�����hEHUVLFKW�XQG�=XVDPPHQKDQJ�GHU�9HUEHVVHUXQJHQ�EL]]\%V������������������������ ���

$EELOGXQJ�����.RPSOH[LWlWVVWXIH����6XFKPDVFKLQHQPHWDSKHU�Ä6LPSOH�6HDUFK³ ����������������� ���

$EELOGXQJ�����.RPSOH[LWlWVVWXIH����(UZHLWHUWH�2SWLRQHQ�Ä$GYDQFHG�6HDUFK³ �������������������� ���

$EELOGXQJ�����.RPSOH[LWlWVVWXIH����$QPHOGXQJ�I�U�Ä([SHUW�6HDUFK³���������������������������������� ���

$EELOGXQJ�����6WDUWELOGVFKLUP�PLW�$XVZDKO�XQG�(UOlXWHUXQJ�GHU�:L]DUGV �������������������������� ���

$EELOGXQJ�����(LQJDEH�GHU�'DWHQTXHOOHQ ������������������������������������������������������������������������������ ���

$EELOGXQJ�����:L]DUG�JLEW�$XVNXQIW��EHU�EHVWLPPWH�'DWHQTXHOOHQ������������������������������������� ���

$EELOGXQJ�����(LQJDEH�GHV�$QIUDJHW\SV ������������������������������������������������������������������������������� ���

$EELOGXQJ�����$XVZDKO�JHHLJQHWHU�.DWHJRULHQ ��������������������������������������������������������������������� ���

$EELOGXQJ�����(LQJDEH�]XVlW]OLFKHU�3URILOLQIRUPDWLRQHQ������������������������������������������������������ ���

$EELOGXQJ�����$XVJDEH�GHU�6XFKHUJHEQLVVH�������������������������������������������������������������������������� ���

$EELOGXQJ�����0LW�+LOIH�GHV�$JHQWHQ�UHDOLVLHUWH�GXUFKJlQJLJH�+LOIHIXQNWLRQ ��������������������� ���



��

�� (LQOHLWXQJ�XQG�$XIEDX�GHU�$UEHLW
$JHQWHQ�VLQG�HLQ�QHXHU�7\S�YRQ�6RIWZDUHV\VWHPHQ��GLH�&RPSXWHUEHQXW]HUQ�5RXWLQHWlWLJNHL�
WHQ�DEQHKPHQ�XQG�VLH�EHL� LKUHU�$UEHLW�XQWHUVW�W]HQ�VROOHQ��+DWWHQ�ELVKHULJH�$JHQWHQV\VWHPH
�EHUZLHJHQG�HLQHQ�H[SHULPHQWHOOHQ�&KDUDNWHU��LVW�LQ]ZLVFKHQ�HLQ�:DQGHO�KLQ�]X�HLQHU�'RPL�
QDQ]�SURIHVVLRQHOOHU�6\VWHPH�]X�EHREDFKWHQ��0LW�JUR�HU�*HVFKZLQGLJNHLW�ZHUGHQ�HUIROJUHL�
FKH� $JHQWHQV\VWHPH� NRPPHU]LDOLVLHUW� RGHU� QHX� HUVWHOOW�� GLH� EHLVSLHOVZHLVH� LQ� LQWHOOLJHQWHQ
+LOIHIXQNWLRQHQ� RGHU� (OHFWURQLF�&RPPHUFH�6\VWHPHQ� ]XP� (LQVDW]� NRPPHQ��� (LQ� ZHLWHUHV
(LQVDW]JHELHW� VLQG� $UEHLWVV\VWHPH�� GHUHQ� )XQNWLRQVI�OOH� VRZHLW� DQJHZDFKVHQ� LVW�� GDVV� VLH
NDXP�HLQ�$QZHQGHU�PHKU��EHUEOLFNHQ�NDQQ��+LHU�VROOHQ�$JHQWHQ�HLQHQ�EHVRQGHUV�HLQIDFKHQ�

=XJDQJ�ELHWHQ��)�U�GLH�=XNXQIW�LVW�PLW�HLQHU�9LHO]DKO�XQWHUVFKLHGOLFKVWHU�$JHQWHQDQZHQGXQ�
JHQ�]X�UHFKQHQ�

)RUVFKXQJ�XQG� ,QGXVWULH� VHW]HQ�JUR�H�+RIIQXQJHQ� LQ�0|JOLFKNHLWHQ�XQG�0DUNWSRWHQWLDO�GHU
VLFK� HQWZLFNHOQGHQ� $JHQWHQWHFKQRORJLH�� (LQH� YRQ� GHU� EULWLVFKHQ� 0DUNWIRUVFKXQJVILUPD
2YXP�HUVWHOOWH�6WXGLH�HUZDUWHW�I�U�GDV�-DKU������HLQ�0DUNWYROXPHQ�YRQ�����0LOOLDUGHQ�'ROODU
I�U�$JHQWHQDQZHQGXQJHQ��2YXP������������(LQH�DQGHUH�6WXGLH�HUZDUWHW�YRQ�$JHQWHQ�UHYR�
OXWLRQlUH�VRIWZDUHWHFKQLVFKH�$XVZLUNXQJHQ��ZLH�LKU�7LWHO�YHUUlW��Ä,QWHOOLJHQW�$JHQWV��WKH�1HZ
5HYROXWLRQ�LQ�6RIWZDUH³��2YXP��������9LHOHURUWV�ZHUGHQ�$JHQWHQ�DOV�0LWWHO�]XU�/|VXQJ�LQ�
IRUPDWLRQVWHFKQLVFKHU�3UREOHPH�DQJHVHKHQ�

0DQ�VWHOOH�VLFK�DOVR�HLQHQ�SHUV|QOLFKHQ�6RIWZDUHDJHQWHQ�YRU��GHU�PLW�VHLQHP�$QZHQGHU
LQ�QDW�UOLFKHU�6SUDFKH�NRPPXQL]LHUW��GHU� VWlQGLJ�DXV�GHP�9HUKDOWHQ�VHLQHV�%HQXW]HUV
OHUQW��GHU�DXFK�DXI�XQYRUKHUJHVHKHQH�(UHLJQLVVH�ULFKWLJ�]X�UHDJLHUHQ�YHUPDJ��GHU�VHOE�
VWlQGLJ� HQWVFKHLGHW��PLW�ZHOFKHQ�0LWWHOQ� HU� VHLQH�$XIJDEHQ� HUI�OOW�� XQG� GHU� DXI� GLHVH
:HLVH�]XP�HOHNWURQLVFKHQ�6WHOOYHUWUHWHU�VHLQHV�%HVLW]HUV�LP�1HW]�ZLUG�

0HUWHQV�X�D�����������

'LHVH�RSWLPLVWLVFKH�9LVLRQ�HLQHV�]XN�QIWLJHQ�$JHQWHQ�LVW�DOOHUGLQJV�QRFK�ZHLW�YRQ�GHQ�)lKLJ�
NHLWHQ� KHXWLJHU� ,PSOHPHQWDWLRQHQ� HQWIHUQW�� 'HQQ� GLHVH� VLQG� NRQYHQWLRQHOOHQ� 6RIWZDUHV\VWH�
PHQ�KLQVLFKWOLFK�)XQNWLRQDOLWlW�XQG�%HQXW]EDUNHLW�QRFK�XQWHUOHJHQ��ZDV�1XW]ZHUW�XQG�JHQH�
UHOOH� $N]HSWDQ]� KHXWLJHU� 6RIWZDUHDJHQWHQ� UHODWLYLHUW�� 'LH� 8QWHUOHJHQKHLW� HLQHV� NRQNUHWHQ
$JHQWHQV\VWHPV� JHJHQ�EHU� NRQNXUULHUHQGHQ� NRQYHQWLRQHOOHQ� 6RIWZDUHV\VWHPHQ� YHUGHXWOLFKW
7HJHQERV�X�D��������������DP�%HLVSLHO�GHV�$JHQWHQV\VWHPV�$JHQWZDUH�

,Q�GHU�YRUOLHJHQGHQ�$UEHLW�ZLUG�QXQ�YHUVXFKW��GLH�8UVDFKHQ�GLHVHU�0lQJHO�]X�HUNHQQHQ��GLH
VLH�]X�DQDO\VLHUHQ�XQG�]X�GHPRQVWULHUHQ��ZLH�GXUFK� LKUH�hEHUZLQGXQJ� LQ�HLQHP�%HLVSLHOV\�
VWHP�GHVVHQ�*HEUDXFKVWDXJOLFKNHLW�HUK|KW�ZHUGHQ�NDQQ��'LHVH�XQG�ZHLWHUH�I�U�GLH�$UEHLW�ZH�
VHQWOLFKHQ�*UXQGJHGDQNHQ�ZHUGHQ�LQ�GHP�IROJHQGHQ�.DVWHQ�]XVDPPHQJHIDVVW�

������������������������������ ����������������������������
��(LQ�%HLVSLHO�I�U�LQWHOOLJHQWH�+LOIHIXQNWLRQHQ�LVW�GHU�0LFURVRIW�2IILFH�$VVLVWDQW��VLHKH�$EVFKQLWW�����������HLQ�(OHFWURQLF�&RPPHUFH�6\VWHP
LVW�GHU�2QOLQH�6KRSSLQJ�$JHQW�-DQJR� �VLHKH�$EVFKQLWW�������:HLWHUH� ,QIRUPDWLRQHQ�]X�VlPWOLFKHQ�� LQ�GLHVHU�$UEHLW� HUZlKQWHQ�$JHQWHQDQ�
ZHQGXQJHQ�ILQGHQ�VLFK�LQ�$QKDQJ�$�
�� 'LH� DJHQWHQVSH]LILVFKH� 'HILQLWLRQ� YRQ� (LJHQVFKDIWHQ� ZLH� ÄEHQXW]HUIUHXQGOLFK³� DOV� HLQHP� $VSHNW� GHU� *HEUDXFKVWDXJOLFKNHLW� HUIROJW� LQ
$EVFKQLWW�����



��

$XIEDX�GHU�$UEHLW

$EELOGXQJ����hEHUVLFKW�XQG�6WUXNWXU�GLHVHU�$UEHLW

•�$XVDUEHLWXQJ�HLQHV�/HLWIDGHQV

.DSLWHO����/HLWIDGHQ��YHUHLQLJW�����

•�$XVDUEHLWXQJ�GHV�.RQ]HSWHV
'HOHJDWLRQ

•�7UDQVIRUPDWLRQ�YRQ�+&,�
*HVWDOWXQJVULFKWOLQLHQ�]X�DJHQ�
WHQVSH]LILVFKHP�.ULWHULHQV\VWHP�
GDV�GLH�+DXSWIRUGHUXQJHQ�HUI�OOW

•�$XIVWHOOHQ�YRQ��$UEHLWV���+\SRWK�

.DSLWHO����+&,

.DSLWHO����'HOHJDWLRQ

$JHQWHQV\VWHP

%DUJDLQ)LQGHU
/HWL]LD

2IILFH�$VVLVWDQW

3UD[LV

$XVJDQJVSXQNW��KHXWLJH�PDQ�
JHOKDIWH�$JHQWHQV\VWHPH

=LHO��JXWH��EHQXW�
]HUIUHXQGOLFKH
$JHQWHQV\VWHPH

%DUULHUH�KlOW
�NHLQ�/|VXQJVZHJ�YRUKDQGHQ�

(UNHQQWQLVVH�I�U
9HUEHVVHUXQJVPH�
WKRGHQ�YRQ�$JHQ�
WHQV\VWHPHQ

.HLQH�GLUHNWH�9HUELQGXQJ�P|JOLFK

Ð�0HWKRGHQ�]XU�$XIO|VXQJ�GHV�:LGHUVSUXFKV�ILQGHQ

P\/$81&+

-DQJR

%DUULHUH�KlOW
�0RWLYDWLRQ�]XU�$QZHQGXQJ�IHKOW�

%DUULHUH�KlOW
�6\VWHPDWLN�HLQHV�/HLWIDGHQV��IHKOW�

•�0�VVHQ�DJHQWHQ�
VSH]LILVFKH�.ULWHUL�
HQ�XQG�+\SRWKHVHQ
HUI�OOHQ

•�'HOHJDWLRQ�LVW
9RUDXVVHW]XQJ�I�U
HLQHQ�/HLWIDGHQ

/HLWIDGHQ�LVW
DQZHQGEDU�XQG
KLOIUHLFK

NRQ]HSWXHOO

�.DSLWHO����/HLWIDGHQRULHQWLHUWH�6RIWZDUHHQWZLFNOXQJ�I�U�EL]]\%

•�(LJHQHQWZLFNOXQJHQ

7KHRULH
$QZHQGXQJ

•�7D[RQRPLH�YRQ�$JHQWHQV\VWH�
PHQ

•�$XIVWHOOHQ�YRQ�GUHL�+DXSWIRUGH�
UXQJHQ�I�U�$JHQWHQV\VWHPH

.DSLWHO����$JHQWHQV\VWHPH
•�0�VVHQ�DXIJDEHQ�
RULHQWLHUW�VHLQ

•�0�VVHQ�+DXSWIRU�
GHUXQJHQ�HUI�OOHQ

DXIJDEHQ�
RULHQWLHUW

HUJRQR�
PLVFK

%DUULHUH�EULFKW
EL]]\%

�GXUFK�%�QGHOXQJ�GHU
0HWKRGHQ�]X�HLQHP�/HLWIDGHQ�

OHLWIDGHQ�
RULHQWLHUW



��

$EELOGXQJ���]HLJW�HLQH�VFKHPDWLVFKH�hEHUVLFKW�GLHVHU�$UEHLW��,P�0LWWHOSXQNW�VWHKW�GLH�6XFKH
QDFK� ZLUNVDPHQ� 0HWKRGHQ� ]XU� 9HUEHVVHUXQJ� YRQ� 6RIWZDUHDJHQWHQ�� GLH� VFKOLH�OLFK� LQ� GLH
$XIVWHOOXQJ�HLQHV�/HLWIDGHQV�P�QGHW��'RFK�GD]X�EHGDUI�HV�PHKUHUHU�XQWHUVFKLHGOLFKHU�$QVlW�
]H��GLH�MHZHLOV�ZLUNVDPHUH�:HUN]HXJH�OLHIHUQ�

'LHVH�QRWZHQGLJ�PHKUVWXILJH�9RUJHKHQVZHLVH�VSLHJHOW�VLFK�LQ�GHU�6WUXNWXU�GHU�$UEHLW�ZLHGHU�
GLH�VLFK�QLFKW�LQ�HLQHQ�*UXQGODJHQ��XQG�+DXSWWHLO�E]Z��7KHRULH��XQG�$QZHQGXQJVWHLO�JOLHGHUQ
OlVVW�� 6WDWWGHVVHQ� HQWKlOW� MHGHV� HLQ]HOQH� GHU�.DSLWHO� ���� VRZRKO� HLQHQ� 7KHRULHWHLO�PLW� HLQHQ
QHXHQ�$QVDW]�]XU�hEHUZLQGXQJ�GHV�3UREOHPV��DOV�DXFK�HLQH�$QZHQGXQJ�DXI�$JHQWHQV\VWHPH�

1DFKGHP�]X�%HJLQQ�GHU�:LGHUVSUXFK�]ZLVFKHQ�$QVSUXFK�XQG�:LUNOLFKNHLW�EHL�$JHQWHQV\VWH�
PHQ�GDUJHVWHOOW�ZRUGHQ�LVW��ZLUG�QDFK�ZLUNVDPHQ�0LWWHOQ�JHVXFKW��EHVWHKHQGH�6FKZlFKHQ�YRQ
$JHQWHQV\VWHPHQ�]X��EHUZLQGHQ�E]Z��$JHQWHQ�YRQ�YRUQKHUHLQ�QXW]HU]HQWULHUW�]X�HQWZLFNHOQ�

.DSLWHO� �� HQWKlOW� HLQH�DXIJDEHQRULHQWLHUWH�'DUVWHOOXQJ� YRQ�6RIWZDUHDJHQWHQ� XQG� LKUHQ�3UR�
EOHPHQ��=XQlFKVW�ZLUG�GHU��%HJULII�$JHQW�LP�5DKPHQ�GLHVHU�$UEHLW�GHILQLHUW��ZREHL�/LHEHU�
PDQV�9HUVWlQGQLV�YRQ�$JHQWHQ�DOV�*HJHQVDW]�]X�KHUN|PPOLFKHQ�GLUHNW�PDQLSXODWLYHQ�%HQXW�
]HUREHUIOlFKHQ� ]XJUXQGHJHOHJW� ZLUG�� (V� VFKOLH�W� VLFK� HLQ�0RGHOO� YRQ� 6RIWZDUHDJHQWHQ� DQ�
GHUHQ� GUHL� 6WXIHQ� YHUVFKLHGHQH� %OLFNZLQNHO� DXI� $JHQWHQ� GDUVWHOOHQ�� 'LH� HUVWH� 6LFKW� GLHQW
JOHLFK]HLWLJ�GHU�(LQJUHQ]XQJ�GHU�'HILQLWLRQ�YRQ�6RIWZDUHDJHQWHQ�DXI�8VHU��XQG�JOHLFK]HLWLJ
,QWHUIDFHDJHQWHQ��'LH� OHW]WH� 6WXIH� GLHVHU� hEHUVLFKW� VWHOOW�PLW�+LOIH� YRQ�%HLVSLHOHQ� W\SLVFKH
$XIJDEHQ� YRQ� $JHQWHQ� YRU� XQG� OHLWHW� HLQH� DXIJDEHQRULHQWLHUWH� 8QWHUVXFKXQJVPHWKRGH� YRQ
$JHQWHQ�LP�SUDNWLVFKHQ�7HLO�GHV�.DSLWHOV�HLQ��'LHVH�Ol�W�]DKOUHLFKH��)XQNWLRQV���0lQJHO�KHX�
WLJHU� 6RIWZDUHDJHQWHQ� HUNHQQHQ� XQG� I�KUW� ]XU� $XIVWHOOXQJ� GUHLHU� +DXSWIRUGHUXQJHQ� I�U
$JHQWHQ��QlPOLFK������/HUQI|UGHUOLFKNHLW������.RQWUROORSWLPLHUXQJ�XQG�����9HUWUDXHQVELOGXQJ�

'DV� GULWWH�.DSLWHO� XQWHUVXFKW�$JHQWHQV\VWHPH� DXV� HLQHP� HUJRQRPLVFKHQ�%OLFNZLQNHO��1DFK
9RUVWHOOXQJ�XQG�9HUJOHLFK�GHU�DXVVLFKWVUHLFKVWHQ�.DQGLGDWHQ�]XU�9HUEHVVHUXQJ�YRQ�$JHQWHQ�
V\VWHPHQ���+&,��XQG�1RUPHQ���ZHUGHQ�DXV�GLHVHQ�DJHQWHQUHOHYDQWHQ�*HVWDOWXQJVULFKWOLQLHQ
H[WUDKLHUW��V\VWHPDWLVLHUW�XQG�]X�+\SRWKHVHQ�WUDQVIRUPLHUW��,P�SUDNWLVFKHQ�7HLO�GHV�.DSLWHOV
]HLJW� GLH� 8QWHUVXFKXQJ� GHV� $JHQWHQV\VWHPV� P\/$81&+� GLH� SULQ]LSLHOOH� $QZHQGEDUNHLW�
DEHU�QRFK�PDQJHOQGH�6FKlUIH�XQG�5HFKWIHUWLJXQJ�GHU�.ULWHULHQ�XQG�+\SRWKHVHQ�

.DSLWHO���JUHLIW�'HOHJDWLRQ�DOV�GDV�ZLFKWLJVWH��$JHQWHQ�]XJUXQGHOLHJHQGH�.RQ]HSW�DXI��YHUWLHIW
HV�XQG�DUEHLWHW�VHLQH�$VSHNWH�DXV��(V�HQWVWHKW�HLQ�WLHIHUHV�9HUVWlQGQLV�I�U�GHQ�6LQQ�GHU�9HU�
EHVVHUXQJ�YRQ�$JHQWHQV\VWHPHQ� �� XQG� GDPLW� GHU�6FKO�VVHO� ]XU� WDWVlFKOLFKHQ�9HUEHVVHUXQJ�
,P� $QZHQGXQJVWHLO� ]HLJW� GLH� NRQ]HSWLRQHOOH� 8QWHUVXFKXQJ� GHV� -DQJR�6\VWHPV� ZHVHQWOLFKH
9RUWHLOH� GHV� LQWHJULHUWHQ� (LQVDW]HV� DXIJDEHQRULHQWLHUWHU�� HUJRQRPLVFKHU� XQG� NRQ]HSWLRQHOOHU
8QWHUVXFKXQJVPHWKRGHQ�

,Q�.DSLWHO���ZHUGHQ�GDV�:LVVHQ��EHU�$XIJDEHQ��+&,�XQG�'HOHJDWLRQ�EHL�$JHQWHQ�]X�HLQHP
/HLWIDGHQ� JHE�QGHOW�� GHU� GLH�+LQGHUQLVVH� �EHUZLQGHW�� GLH� GHU� (QWZLFNOXQJ� DJHQWHQEDVLHUWHU
6RIWZDUH�HQWJHJHQVWHKHQ�

������������������������������ ����������������������������
��+XPDQ�&RPSXWHU�,QWHUDFWLRQ



��

.DSLWHO���GHPRQVWULHUW�GLH�(LQVDW]P|JOLFKNHLWHQ�GHV�/HLWIDGHQV�DQKDQG�GHV�%URNHULQJV\VWHPV
EL]]\%��� %HL� GHU� OHLWIDGHQRULHQWLHUWHQ� (QWZLFNOXQJ� YHUVFKLHGHQHU� 6\VWHPHUZHLWHUXQJHQ� HU�
ZHLVW�VLFK�GHU�/HLWIDGHQ�DOV�KLOIUHLFK�

������������������������������ ����������������������������
��EL]]\%�LVW�GLH�3LORWDQZHQGXQJ��HLQHV�%URNHULQJV\VWHPV��HLQHV�6\VWHPV�]XP�HOHNWURQLVFKHQ�0DNHOQ�YRQ� ,QIRUPDWLRQHQ��GDV�(LQVDW]P|J�
OLFKNHLWHQ�XQG�9RUWHLOH�YRQ�$JHQWHQV\VWHPHQ�]X�]HLJHQ�VROO��(V�ZLUG�DQ�GHU�*0'�HQWZLFNHOW�XQG�LVW�%HVWDQGWHLO�GHV�YRQ�GHU�(8�JHI|UGHUWHQ
3URMHNWHV�&2%5$��&RPPRQ�2SHQ�%URNHUDJH�$UFKLWHFWXUH���ZHOFKHV�HLQH�RIIHQH�$UFKLWHNWXU�I�U��,QIRUPDWLRQ���%URNHULQJV\VWHPH�HQWZLN�
NHOW��GLH�PLW�2QOLQH�,QIRUPDWLRQHQ�KDQGHOQ�



���$JHQWHQV\VWHPH ��

�� $JHQWHQV\VWHPH
(LQH�5HLKH�YRQ�)LUPHQ��DXFK�0LFURVRIW��HQWZLFNHOW�$JHQWHQ�PLW�)lKLJNHLWHQ�HLQHU�
VR�
]LDOHQ�%HQXW]HUVFKQLWWVWHOOH
��$JHQWHQ�ZHUGHQ�JUDILVFKH�%HQXW]HUREHUIOlFKHQ�QLFKW�HU�
VHW]HQ��VRQGHUQ�HUJlQ]HQ�� LQGHP�VLH�HLQ�(UVFKHLQXQJVELOG�EHUHLWVWHOOHQ��GDV� ��YRQ� ,K�
QHQ� DXVJHZlKOW� ��6LH�NHQQHQOHUQW�XQG� ,KQHQ�KLOIW�� >���@�'HU�$JHQW�ZLUG� VLFK�PHUNHQ�
ZRULQ�6LH�JXW�VLQG��ZDV�6LH�LQ�GHU�9HUJDQJHQKHLW�JHWDQ�KDEHQ��ZLUG�3UREOHPH�YHUVX�
FKHQ�YRUKHU]XVHKHQ�XQG�/|VXQJHQ�YRUVFKODJHQ�����*DWHV����������

6RIWZDUHDJHQWHQ�KDEHQ�LQ�GHQ�OHW]WHQ�-DKUHQ�VWDUN�DQ�3RSXODULWlW�JHZRQQHQ���DQ�GHU�%HQXW]HU�
VFKQLWWVWHOOH�YRQ�6RIWZDUHV\VWHPHQ�HEHQVR�ZLH�LQ�:::�W\SLVFKHQ�%HUHLFKHQ�GHU�)LOWHUXQJ�
9HUDUEHLWXQJ�XQG�$XIEHUHLWXQJ�YRQ�,QIRUPDWLRQHQ��'RPLQLHUWHQ�]XQlFKVW�GHU�)RUVFKXQJ�HQW�
VWDPPHQGH� 6RIWZDUHDJHQWHQ�� ZHUGHQ� QXQ� ]XQHKPHQG� NRPPHU]LHOOH� $JHQWHQV\VWHPH� XQG
$JHQWHQDXIVlW]H�DXI�EHVWHKHQGH�6\VWHPH�HQWZLFNHOW��)�U�GLH�=XNXQIW�LVW�PLW�HLQHP�ZDFKVHQ�
GHQ�(LQIOXVV�YRQ�6RIWZDUHDJHQWHQ�]X�UHFKQHQ��GLH�GLH�$UEHLW�PLW�LPPHU�XPIDQJUHLFKHU�ZHU�
GHQGHQ�6RIWZDUHV\VWHPHQ�XQG�,QIRUPDWLRQVVWU|PHQ�HUOHLFKWHUQ�RGHU�JDU�HUVW�P|JOLFK�PDFKHQ
VROOHQ�

����(LQOHLWXQJ
=XQlFKVW�ZLUG�HLQH�'HILQLWLRQ�YRQ�6RIWZDUHDJHQWHQ�LP�6LQQH�GLHVHU�$UEHLW�JHJHEHQ��8P�HL�
QHQ�hEHUEOLFN��EHU�.ODVVHQ�YRQ�6RIWZDUHDJHQWHQ�]X�JHEHQ��ZLUG�HLQH�.ODVVLILNDWLRQ�HQWZLN�
NHOW�� GDV� QDFK�.DWHJRULHQ��$VSHNWHQ� XQG�$XIJDEHQ� YRQ�$JHQWHQ� XQWHUVFKHLGHW�� 'DEHL�ZLUG
GHU�$JHQWHQEHJULII� I�U� GLHVH�$UEHLW� DXI� GLH�.DWHJRULH� YRQ�6RIWZDUHDJHQWHQ� EHVFKUlQNW�� GLH
VRZRKO�8VHU�� DOV� DXFK� ,QWHUIDFHDJHQWHQ� VLQG�� 'HQQ� QXU� KLHU� ODVVHQ� VLFK� +&,�� *HVWDOWXQJV�
ULFKWOLQLHQ�VLQQYROO�DQZHQGHQ�

,Q� HLQHU� DXIJDEHQRULHQWLHUWHQ� 8QWHUVXFKXQJ� LOOXVWULHUHQ� EHLVSLHOKDIW� DXVJHZlKOWH� DNWXHOOH
$JHQWHQV\VWHPH�)XQNWLRQ�XQG�/HLVWXQJ��PDFKHQ�DEHU�DXFK�6FKZlFKHQ�YRQ�6RIWZDUHDJHQWHQ
GHXWOLFK��'HQQRFK�JLEW�GLH�8QWHUVFKHLGXQJ�]ZLVFKHQ�LPSOHPHQWLHUXQJVEHGLQJWHQ�XQG�JUXQG�
OHJHQGHQ�6FKZlFKHQ�$QODVV�]XU�+RIIQXQJ��]XPLQGHVW�HUVWHUH�.DWHJRULH�YRQ�0lQJHOQ�DJHQ�
WHQVSH]LILVFK��EHUZLQGHQ�]X�N|QQHQ��ZHQQ�VLFK�GDI�U�GLH�ULFKWLJHQ�0HWKRGHQ�ILQGHQ�ODVVHQ�

����hEHUEOLFN�XQG�'HILQLWLRQ
7URW]�LKUHU�$NWXDOLWlW�LVW�GLH�,GHH�YRQ�6RIWZDUHDJHQWHQ�QLFKW�QHX��6FKRQ�0LWWH�GHU���HU�-DKUH
KDWWHQ�-RKQ�0F&DUWK\�XQG�2OLYHU�6HOIULGJH�ÄHLQ�6\VWHP�YRU�$XJHQ��GDV��PLW�HLQHP�=LHO�DXV�
JHVWDWWHW�� GLH� 'HWDLOV� GHU� SDVVHQGHQ� &RPSXWHUDQZHLVXQJHQ� DXVI�KUHQ� NRQQWH�� XQG� GDV� YRQ
HLQHP�0HQVFKHQ�+LOIH�HUIUDJHQ�XQG�HUKDOWHQ�NRQQWH��ZHQQ�HV�QLFKW�PHKU�ZHLWHU�ZXVVWH³��.D\
LQ�%UDGVKDZ����������

,Q�GHQ�DFKW]LJHU�-DKUHQ�OLHIHUWHQ�GLH�IROJHQGHQ�EHLGHQ�$UEHLWHQ�DXV�GHP�%HUHLFK�GHU�.�QVWOL�
FKHQ�,QWHOOLJHQ]��.,��ZLFKWLJH�WKHRUHWLVFKH�9RUDUEHLWHQ�I�U�$JHQWHQ��1HZHOO����������II��SR�
VWXOLHUW� HLQH�:LVVHQVHEHQH� DXI� GHU� K|FKVWHQ�(EHQH� YRQ�&RPSXWHUV\VWHPHQ�� LQ� GHU�$JHQWHQ
QDFK� GHP� 3ULQ]LS� GHU� 5DWLRQDOLWlW� LKUHQ� =LHOHQ� QDFKJHKHQ�� ,Q� GHU� .RQ]HSWLRQ� YRQ�0LQVN\
�����������EHVLW]HQ�$JHQWHQ�GDJHJHQ�NHLQH� ,QWHOOLJHQ]�� ,QWHOOLJHQ]� LVW�YLHOPHKU�GDV�3URGXNW
GHV�=XVDPPHQZLUNHQV�]DKOORVHU�VSH]LDOLVLHUWHU�$JHQWHQ��$OOJHPHLQ��EW�GLH�.,�)RUVFKXQJ�ELV



���$JHQWHQV\VWHPH��

KHXWH�HLQHQ�JUR�HQ�(LQIOXVV�DXI�GLH�$JHQWHQIRUVFKXQJ� DXV��ZDV� VLFK� LQ�%H]HLFKQXQJHQ�ZLH
ÄOHUQHQGH³��ÄSODQHQGH³�RGHU�ÄLQWHOOLJHQWH³�$JHQWHQ�QLHGHUVFKOlJW�

6HLW�%HJLQQ�GHU�QHXQ]LJHU�-DKUH�LVW�GDV�,QWHUHVVH�DQ�$JHQWHQ�XQG�LQ�)ROJH�GLH�$Q]DKO�DQ�$Q�
ZHQGXQJHQ� VSUXQJKDIW� JHVWLHJHQ�� (LQLJH� GHU� IU�KHQ�� ]XPHLVW� )RUVFKXQJVSURMHNWHQ� HQWVWDP�
PHQGHQ� 6\VWHPH� ZXUGHQ� HUIROJUHLFK� NRPPHU]LDOLVLHUW� �0HWD&UDZOHU�� )LUHIO\��� YLHOH� DQGHUH
NRPPHU]LHOOH�6\VWHPH�VLQG�LQ�(QWZLFNOXQJ�RGHU�EHUHLWV�LP�+DQGHO��(V�LVW�DQ]XQHKPHQ��GDVV
VLFK�GLHVHU�7UHQG�LQ�GHQ�QlFKVWHQ�-DKUHQ�IRUWVHW]HQ�ZLUG��ZHQQ�$JHQWHQ�LKUHP�$QVSUXFK�JH�
UHFKW�ZHUGHQ��HLQHQ�EHVRQGHUV�HLQIDFKHQ�=XJDQJ�]X�NRPSOH[HU�6RIWZDUH�]X�ELHWHQ��

(LQ�hEHUEOLFN��EHU�DNWXHOOH�$JHQWHQV\VWHPH�]HLJW��GDVV�VLH�PHKUKHLWOLFK�DXI�GHP�:::�RSH�
ULHUHQ��'DKLQWHU� VWHKW� ]XP�HLQHQ� GLH�hEHUOHJXQJ�� GDVV�$JHQWHQ� LP�:::�HLQHQ� EHVRQGHUV
JUR�HQ�(LQVDW]EHUHLFK�KDEHQ�XQG�)RUVFKXQJVHUJHEQLVVH�EHTXHP�ZHOWZHLW�]XJlQJOLFK�JHPDFKW
ZHUGHQ�N|QQHQ��(LQHUVHLWV�ELHWHW�VLFK�GDV�:::�I�U�JHZLVVH�$QZHQGXQJHQ�ZLH�GLH�)LOWHUXQJ
XQG� $XIEHUHLWXQJ� YRQ� ,QIRUPDWLRQVVWU|PHQ� ÄQDW�UOLFKHUZHLVH³� DQ�� $QGHUHUVHLWV� VLQG� YLHOH
DJHQWHQUHOHYDQWH�)UDJHVWHOOXQJHQ�HUVW�GXUFK�GDV�:::�DXIJHZRUIHQ�ZRUGHQ��'RFK�DXFK�MHQ�
VHLWV�GHV�:::��HWZD� LQ�GHQ�%HUHLFKHQ�%HQXW]HUPRGHOOLHUXQJ� XQG�+LOIHIXQNWLRQHQ�� QLPPW
GLH�%HGHXWXQJ�YRQ�$JHQWHQ�XQG�GLH�=DKO�LKUHU�$QZHQGXQJHQ�]X�

,Q�GHU�)UDJH��ZDV�HLQHQ�$JHQWHQ�DXVPDFKW�XQG�ZLH�HU�GHILQLHUW�ZHUGHQ�N|QQWH��KHUUVFKW�HLQH
VHOEVW�I�U�lKQOLFK�H[SDQVLYH�)RUVFKXQJVULFKWXQJHQ��EHUUDVFKHQGH�8QHLQLJNHLW��8QWHUVFKLHGOL�
FKH� (LJHQVFKDIWHQ� KHUYRUKHEHQGH� %HJULIIH� ZLH� Ä$JHQW³�� Ä$VVLVWHQW³�� Ä3URJUDPP³� XQG
Ä:HUN]HXJ³�ZHUGHQ�NRQWURYHUV� YHUZHQGHW��� ,P�%HUHLFK� GHU� )RUVFKXQJ�KHUUVFKHQ� EHLVSLHOV�
ZHLVH�DQVSUXFKVYROOH�$JHQWHQGHILQLWLRQHQ�YRU��ZlKUHQG�HWZD�NRPPHU]LHOOH�$QELHWHU�ZHLWDXV
QLHGULJHUH�$QIRUGHUXQJHQ�DQ�LKUH�HLJHQHQ�$JHQWHQV\VWHPH�VWHOOHQ��$XV�GLHVHP�*UXQG�SIOHJHQ
$JHQWHQIRUVFKHU�ZLH��HQWZLFNOHU� LKUH�$UEHLWHQ�VWHWV�PLW�HLQHU�HLJHQHQ�� LP�.RQWH[W� LKUHU�$U�
EHLW�J�OWLJHQ�$JHQWHQGHILQLWLRQ�HLQ]XOHLWHQ���6R�ZLUG�QXQ�DXFK�]X�%HJLQQ�GLHVHU�$UEHLW�HLQH
'HILQLWLRQ�I�U�GLH�LP�ZHLWHUHQ�YHUZHQGHWH�$XIIDVVXQJ�YRQ�$JHQWHQ�JHJHEHQ�

'LH� LQ� GLHVHU� $UEHLW� YHUWUHWHQH� $XIIDVVXQJ� YRQ� $JHQWHQ� DOV� 6\VWHPNRPSRQHQWHQ�� GLH� GHP
%HQXW]HU� KHOIHQ� E]Z�� 7HLOH� VHLQHU�$UEHLW� �EHUQHKPHQ� N|QQHQ� RULHQWLHUW� VLFK� DQ� /LHEHUPDQV
������� %HVFKUHLEXQJ�� /LHEHUPDQ� LVW� HLQHU� GHU�ZHQLJHQ�$JHQWHQIRUVFKHU�� GLH� DXFK� DXI� GHP
*HELHW�GHU�+&,�EHZDQGHUW�VLQG��'HVKDOE�PDFKW�HU�VLFK����EHU�GLH�UHLQH�'HILQLWLRQ�YRQ�$JHQ�
WHQ�KLQDXV���DXFK�*HGDQNHQ��EHU�GHQ�(QWZXUI�YRQ�6RIWZDUHDJHQWHQ�DXV�HLQHP�HUJRQRPLVFKHQ
%OLFNZLQNHO�� (LQLJH� GLHVHU� *HGDQNHQ� ZHUGHQ� LQ� GDV� (UJHEQLV� GLHVHU� $UEHLW� HLQIOLH�HQ�� GHQ
/HLWIDGHQ� I�U�$JHQWHQHQWZLFNOHU�� /LHEHUPDQV�%HVFKUHLEXQJ� LVW� DXFK� GHVKDOE� KLOIUHLFK��ZHLO
VLH�H[SOL]LW�GDV��.RQ]HSW�'HOHJDWLRQ�DXIJUHLIW��ZHOFKHV�GDV�XPIDVVHQGVWH�$JHQWHQ�]XJUXQGH�
OLHJHQGH�.RQ]HSW�GDUVWHOOW�XQG�LQ�.DSLWHO���JHQDXHU�XQWHUVXFKW�ZLUG�

(LQ�$JHQW� LVW� MHGHV�3URJUDPP��GDV�YRP�%HQXW]HU�DOV�$VVLVWHQW�RGHU�+HOIHU� DJLHUHQG
EHWUDFKWHW�ZHUGHQ�NDQQ�� LP�*HJHQVDW]�]X�HLQHP�:HUN]HXJ� LP�6LQQH�KHUN|PPOLFKHU
GLUHNW�PDQLSXODWLYHU� %HQXW]HUREHUIOlFKHQ�� (LQ� $JHQW� VROOWH� HLQLJH� �DEHU� YLHOOHLFKW
QLFKW� DOOH��(LJHQVFKDIWHQ� DXIZHLVHQ��GLH�ZLU�PLW�PHQVFKOLFKHU� ,QWHOOLJHQ]� YHUELQGHQ�
/HUQHQ�� 6FKOXVVIROJHUQ��$GDSWLHUEDUNHLW�� 8QDEKlQJLJNHLW�� .UHDWLYLWlW� XVZ�� hEHU� GHQ
%HQXW]HU�NDQQ�PDQ�VDJHQ��GDVV�HU�HKHU�HLQHP�$JHQWHQ�HLQH�$XIJDEH�GHOHJLHUW�DOV�GHP
$JHQWHQ�GLH�'XUFKI�KUXQJ�HLQHU�$XIJDEH�]X�EHIHKOHQ�����/LHEHUPDQ������

������������������������������ ����������������������������
��'LHVHU�$QVSUXFK�WULWW�EHL�0DHV���������MD�EHUHLWV�LP�7LWHO�Ä$JHQWV�WKDW�5HGXFH�:RUN�DQG�,QIRUPDWLRQ�2YHUORDG³�GHU�$UEHLW�GHXWOLFK�KHUYRU�
��)UDQNOLQV�XQG�*UDHVVHUV�$UWLNHO�Ä,V� LW�DQ�DJHQW��RU�MXVW�D�SURJUDP"³� �������]HLJW��GDVV�VLFK�VHOEVW�ZLVVHQVFKDIWOLFKH�$UWLNHO�LQ�GHU�)UDJH
HUVFK|SIHQ�N|QQHQ��ZDV�HLQHQ�$JHQWHQ�DXVPDFKW�
��$OV�HLQH�9RUDUEHLW�KDEH�LFK�HLQHQ�GHWDLOOLHUWHQ�WDEHOODULVFKHU�9HUJOHLFK�]ZLVFKHQ�FD�����$JHQWHQV\VWHPHQ�YRUJHQRPPHQ��GHU�HEHQVR�YLHOH
YHUVFKLHGHQH�$JHQWHQGHILQLWLRQHQ�DXIZHLVW��'LHVHU�9HUJOHLFK�LVW�%HVWDQGWHLO�GHU�'LSORPDUEHLWV�+RPHSDJH�



���$JHQWHQV\VWHPH ��

0DQ�EHDFKWH��GDVV�KLHU�$JHQWHQ�QLFKW��EHU�EHVWLPPWH�$XIJDEHQ�RGHU�,PSOHPHQWLHUXQJVVSUD�
FKHQ��GHILQLHUW�ZHUGHQ��$XFK�GLH�EOR�H�%H]HLFKQXQJ�Ä$JHQW³�PDFKW�QRFK�NHLQ�3URJUDPP�]X
HLQHP�$JHQWHQ��VRQGHUQ�GLH�0|JOLFKNHLW�HLQHU�%HWUDFKWXQJVZHLVH�DOV�$JHQW�GXUFK�GHQ�%HQXW�
]HU� LVW� DXVVFKODJJHEHQG��'LHVH� IOH[LEOH�+DQGKDEXQJ� HUODXEW� HLQH� UDVFKH� ,GHQWLIL]LHUXQJ� YRQ
6RIWZDUHV\VWHPHQ�DOV�$JHQWHQ�

'HU�LQ�GHU�'HILQLWLRQ�KHUYRUJHKREHQH�*HJHQVDW]�]ZLVFKHQ�$JHQWHQ�XQG�GLUHNW�PDQLSXODWLYHQ
2EHUIOlFKHQ�LVW�QLFKW�DOV�9HUERW�YRQ�GLUHNWHU�0DQLSXODWLRQ�LQ�$JHQWHQV\VWHPHQ�]X�YHUVWHKHQ�
'HQQ�GLUHNWH�0DQLSXODWLRQ�LVW��JHHLJQHW�XPJHVHW]W��GXUFKDXV�PLW�$JHQWHQ�NRQVLVWHQW��&ROOLQV
�����������E]Z��QDFK�0DHV��6KQHLGHUPDQ�X�D������������]XU�(LQEHWWXQJ�YRQ�$JHQWHQ�LQ�HLQH
$QZHQGXQJ�VRJDU�Q|WLJ�

0LW�+LOIH� GHU� RELJHQ�'HILQLWLRQ�ZHUGH� LFK� LP� IROJHQGHQ�ZLFKWLJH�.DWHJRULHQ��$VSHNWH� XQG
$XIJDEHQ�YRQ�$JHQWHQV\VWHPHQ�YRUVWHOOHQ�XQG�GDEHL�JOHLFK]HLWLJ�GLH�LP�.RQWH[W�GLHVHU�$U�
EHLW�YHUWUHWHQH�$XIIDVVXQJ�YRQ�$JHQWHQ�SUl]LVLHUHQ�

����(LQH�GUHLVWXILJH�.ODVVLILNDWLRQ�YRQ�$JHQWHQV\VWHPHQ
2EZRKO�GHU�ZHLWOlXILJ�YHUZHQGHWH�XQG�NRQWURYHUV�GHILQLHUWH�$JHQWHQEHJULII�HLQH�.ODVVLIL]LH�
UXQJ� YRQ� $JHQWHQV\VWHPHQ� HUVFKZHUW�� ZXUGHQ� YRQ� YHUVFKLHGHQHQ� 6HLWHQ� VROFKH� 9HUVXFKH
XQWHUQRPPHQ��)UDQNOLQ�X�D�� ������� VFKODJHQ� EHLVSLHOVZHLVH� HLQH� ÄELRORJLVFKHQ³�7D[RQRPLH
DXWRQRPHU� $JHQWHQ� YRU�� lKQOLFK� GHU� OLQQpVFKHQ� 6\VWHPDWLN� GHU� 3IODQ]HQ� XQG� 7LHUH� KLHUDU�
FKLVFK�DQJHOHJW�XQG�XQWHUWHLOW�QDFK�(LJHQVFKDIWHQ�GHU�$JHQWHQ��'LHVH���QLFKW�PHKU�DNWXHOOH��
(LQWHLOXQJ�LVW�VHKU�EUHLW�DQJHOHJW�XQG�WlXVFKW�HLQH�GLVMXQNWH�(LQWHLOEDUNHLW�VlPWOLFKHU�$JHQWHQ
QDFK�HLQHP�HLQ]LJHQ�.ULWHULXP�YRU��0�OOHU���������������DQGHUHUVHLWV�QLPPW�HLQH�(LQWHLOXQJ
LQ�GHOLEHUDWLYH�� UHDNWLYH�XQG� LQWHUDJLHUHQGH�$JHQWHQ�YRU��GHUHQ�6FKZHUSXQNWH�DXI�GHU�DJHQ�
WHQLQWHUQHQ�5HSUlVHQWDWLRQ�GHU�:HOW�XQG�GHP�,QWHUDNWLRQVYHUKDOWHQ�]ZLVFKHQ�$JHQWHQ�OLHJHQ�
'HU� 1DFKWHLO� GLHVHU� 'DUVWHOOXQJ� OLHJW� GDULQ�� GDVV� GLH�0HKU]DKO� GHU� NODVVLIL]LHUWHQ� 6\VWHPH
GHQQRFK�]ZHL��ZHQQ�QLFKW�DOOHQ�GHU�GUHL�(LQWHLOXQJVVWXIHQ�]XJHRUGQHW�ZHUGHQ�PXVV�

7D[RQRPLHQ�ZLH�GLH�JHQDQQWHQ�HLJQHQ�VLFK�GXUFK� LKUH�HLQGLPHQVLRQDOHQ�6LFKWZHLVH�QXU�EH�
GLQJW� GD]X�� HLQHQ� hEHUEOLFN� �EHU� GDV� EUHLWH� 6SHNWUXP� DQ� $JHQWHQDQZHQGXQJHQ� ]X� ELHWHQ�
'HQQ� VLH� WlXVFKHQ� GHP� /HVHU� HLQH� XPIDVVHQGH�� �EHUODSSXQJVIUHLH� XQG� ]HLWOLFK� GDXHUKDIWH
(LQWHLOXQJ�YRQ�$JHQWHQV\VWHPH�YRU��GLH�VLH�LQ�GLHVHU�)RUP�QLFKW�HU]LHOHQ�N|QQHQ��8PIDVVHQG
N|QQHQ�$JHQWHQV\VWHPH�SULQ]LSLHOO� QLFKW�GDUJHVWHOOW�ZHUGHQ��ZHLO� GHU�$JHQWHQEHJULII� GHUDUW
ZHLWOlXILJH�YHUZHQGHW�ZLUG�� GDVV� HLQH�$EJUHQ]XQJ� ]X� ÄQRUPDOHQ³�6\VWHPHQ�XQP|JOLFK� LVW�
hEOLFKHUZHLVH� I�KUW� HLQ� VROFKHU�9HUVXFK�ZLH� LP�%HLVSLHO� )UDQNOLQV� ]X� HLQHU� ]X� XPIDQJUHL�
FKHQ��VlPWOLFKH�NRQYHQWLRQHOOHQ�6RIWZDUHEHUHLFKH�YHUHLQQDKPHQGHQ�'DUVWHOOXQJ��(LQH�JHHLJ�
QHW� $EJUHQ]XQJ� LVW� OHGLJOLFK� EHL� GHU� %HVFKUlQNXQJ� DXI� HLQH� EHVWLPPWH� $JHQWHQGHILQLWLRQ
P|JOLFK��hEHUODSSXQJVIUHLKHLW� LVW� ZHJHQ� GHU�0HQJH� GHU� P|JOLFKHQ� 8QWHUVFKHLGXQJVPHUN�
PDOH�QLFKW�]X�YHUZLUNOLFKHQ��$XFK�GLH�+RIIQXQJ�DXI�HLQH�GDXHUKDIW�J�OWLJH�(LQWHLOXQJ�LVW�WU��
JHULVFK� �� lQGHUW� VLFK� GRFK� GLH� )XQNWLRQDOLWlW� GHU� Ä$JHQWHQV\VWHPH³� QRFK� VFKQHOOHU� DOV� LKUH
%H]HLFKQXQJHQ�

'DJHJHQ�KDEH�LFK�I�U�GHQ�IROJHQGHQ�hEHUEOLFN��EHU�6RIWZDUHDJHQWHQ�HLQH�(LQWHLOXQJ�DXIJH�
VWHOOW��GLH�DXV�GUHL�YHUVFKLHGHQHQ�%OLFNZLQNHOQ�$JHQWHQ�NODVVLIL]LHUW��QDFK�JUXQGOHJHQGH�.D�
WHJRULHQ��$VSHNWHQ�XQG�QDFK�$XIJDEHQ�YRQ�$JHQWHQV\VWHPHQ��1DFK�GHU�QRWZHQGLJHQ�$EJUHQ�
]XQJ�GHU� LQ�GLHVHU�$UEHLW� YHUWUHWHQHQ�$XIIDVVXQJ�YRQ�$JHQWHQ� �HUVWH�6LFKW��ZHFNW�GLH�9HU�
������������������������������ ����������������������������
��,Q�GHU�7DW�ZHUGHQ�$JHQWHQ�LQ�GHQ�XQWHUVFKLHGOLFKVWHQ�&RPSXWHUVSUDFKHQ�SURJUDPPLHUW��,Q�-DYD�XQG�&��LQ�6NULSWVSUDFKHQ�ZLH�3\WKRQ�RGHU
LQ�VSH]LHOOHQ�$JHQWHQ�(QWZLFNOXQJVXPJHEXQJHQ�



���$JHQWHQV\VWHPH��

PLWWOXQJ�ZHVHQWOLFKHU�(LJHQVFKDIWHQ� �]ZHLWH� 6LFKW�� XQG�$XIJDEHQ� �GULWWH� 6LFKW�� EHLP� /HVHU
HLQ� WLHIHUHV�9HUVWlQGQLV� I�U� GDV��ZDV� 6RIWZDUHDJHQWHQ� DXVPDFKW��'XUFK� GLH�'UHLWHLOXQJ� GHU
6LFKW�ZLUG�YHUPLHGHQ��YRP�:HVHQ�KHU�YHUVFKLHGHQH�$VSHNWH�LQ�GDVVHOEH�6FKHPD�]X�SUHVVHQ�
XQG�GHU�hEHUODSSXQJVHIIHNW�YHUVFKLHGHQHU�$VSHNWHQ�ZLUG�JHPLOGHUW�

������ (UVWH�6LFKW��.DWHJRULHQ�GLIIHULHUHQGHU�$XIIDVVXQJHQ�YRQ�$JHQWHQ

'LHVH�HUVWH�(LQWHLOXQJ�XQWHUVFKHLGHW�QDFK�IXQGDPHQWDO�XQWHUVFKLHGOLFKHQ�$JHQWHQNDWHJRULHQ�
GLH� XQWHUVFKLHGOLFKH� 9HUVWlQGQLVVH� GHVVHQ� DXVGU�FNHQ�� ZDV� $JHQWHQ� VLQG�� %HL� MHGHU� DXIJH�
I�KUWHQ�.DWHJRULHQ�ZLUG� DQJHJHEHQ�� ZHOFKHV� 9HUVWlQGQLV� DXI� XQVHUH� $JHQWHQGHILQLWLRQ� ]X�
WULIIW��ZRGXUFK�GLH�'HILQLWLRQ�VHOEVW�HUKHEOLFK�JHVFKlUIW�ZLUG��(UVW�LP�$QVFKOXVV�DQ�GLH�.DWH�
JRULHQVLFKW�ZHUGHQ�$JHQWHQ�QDFK�(LJHQVFKDIWHQ�XQG�$XIJDEHQ�XQWHUVFKLHGHQ�

�������� 6RIWZDUH��RGHU�+DUGZDUHDJHQWHQ"

*DQ]�LP�*HLVW�GHU�/LHEHUPDQµVFKHQ�$XIIDVVXQJ�ZLUG�GHU�$JHQWHQEHJULII�I�U�GLHVH�$UEHLW�DXI
6RIWZDUHDJHQWHQ�EHVFKUlQNW��$JHQWHQ�ZHUGHQ�DOV�HLQH�VSH]LHOOH�.ODVVH�YRP�&RPSXWHUSUR�
JUDPPHQ�DXIJHIDVVW��$QGHUH�)RUVFKHU�ZLH�)UDQNOLQ�X�D���������GHKQHQ�GDJHJHQ�GHQ�$JHQWHQ�
EHJULII� DXI� 5RERWHU� �DXFK�+DUGZDUHDJHQWHQ� JHQDQQW�� XQG� VRJDU�0HQVFKHQ� DXV�� ,Q� GHU� 7DW
N|QQHQ�0HQVFKHQ�DJHQWHQlKQOLFKH�)XQNWLRQHQ�KDEHQ��EHLVSLHOVZHLVH�$VVLVWHQWHQ��&RQFLHUJHV
XQG�%XWOHU��'HVKDOE�ZHUGHQ�6RIWZDUHDJHQWHQ�KlXILJ�DOV�5RERWHU�RGHU�9HUWUHWHU�GHU�JHQDQQWHQ
%HUXIVJUXSSHQ�YLVXDOLVLHUW��ZDV�HLQHQ�VWDUNHQ�(LQIOXVV�DXI�GLH�HUZDUWHWHQ�(LJHQVFKDIWHQ�YRQ
$JHQWHQ�EHLP�%HQXW]HU�DXV�EW�

�������� 8VHU��RGHU�6\VWHPDJHQWHQ"

/LHEHUPDQV�%HVFKUHLEXQJ��GDVV�GHU�$JHQW�ÄYRP�%HQXW]HU�DOV�$VVLVWHQW�RGHU�+HOIHU³�DQJHVH�
KHQ�ZHUGHQ�NDQQ��GHFNW�VLFK�PLW�GHP�%HJULII�GHV�8VHUDJHQWHQ���(LQ�8VHUDJHQW�LVW�QLFKW�QHX�
WUDO� HLQJHVWHOOW�� VRQGHUQ� KDQGHOW� SDUWHLOLFK� ]XJXQVWHQ� VHLQHV�1XW]HUV�� (U� VWHOOW� GDV� YRUGHUVWH
*OLHG�LQ�HLQHU�.HWWH�ZLVVHQVEDVLHUWHU�6\VWHPH�GDU��6\VWHPDJHQWHQ�GDJHJHQ�KDQGHOQ� LP�$XI�
WUDJ� GHV�&RPSXWHUV\VWHPV�� VLFKHUQ� XQG� RSWLPLHUHQ� VHLQH� )XQNWLRQVIlKLJNHLW�� ZLH� ]XP�%HL�
VSLHO� HLQ�*DUEDJH�&ROOHFWLRQ�$JHQW����'LH�PHLVWHQ� 6\VWHPDJHQWHQ� DUEHLWHQ� LP�+LQWHUJUXQG�
XQEHPHUNW�YRP�%HQXW]HU��XQG�VLQG�RIW�QLFKW�YRQ�GLHVHP�]X�EHHLQIOXVVHQ�

'HU�6FKZHUSXQNW�PHLQHU�%HWUDFKWXQJHQ�OLHJW�DXI�8VHUDJHQWHQ��GD�VLH�PLW�GHP�%HQXW]HU�LQWH�
UDJLHUHQ��XQG�QLFKW� DXI� HLQHU� GHP�$QZHQGHU� YHUERUJHQHQ�.RPPXQLNDWLRQ� QDFKJHVFKDOWHWHU
6\VWHPDJHQWHQ�

�������� ,QWHUIDFH��RGHU�6\VWHPDJHQWHQ"

/LHEHUPDQ� EHVFKUlQNW� VLFK� DXI� GLH� %HVFKUHLEXQJ� YRQ� $JHQWHQ� DQ� GHU� %HQXW]HUREHUIOlFKH�
DOVR�,QWHUIDFHDJHQWHQ��GLH�PLW�GHP�%HQXW]HU�LQWHUDJLHUHQ��'DV�*HJHQVW�FN�]X�,QWHUIDFHDJHQ�
WHQ�VLQG��GLH�LP�OHW]HQ�3XQNW�DQJHVSURFKHQHQ�6\VWHPDJHQWHQ��GLH�QLHPDOV�PLW�GHP�%HQXW]HU
LQ�.RQWDNW�WUHWHQ��+|FKVWHQV�LQGLUHNW��QlPOLFK��EHU�,QWHUIDFHDJHQWHQ��LVW�HLQH�,QWHUDNWLRQ�PLW
6\VWHPDJHQWHQ�P|JOLFK��$EHU� GLH� ,QWHUDNWLRQ�PLW� GHP�%HQXW]HU� EOHLEW� HLQ� 5DQGDVSHNW� GHU
$XIJDEH�YRQ�6\VWHPDJHQWHQ��hEOLFKHUZHLVH�SUlVHQWLHUHQ�VLFK�$JHQWHQV\VWHPH�GHP�%HQXW]HU

������������������������������ ����������������������������
��'LHVHU�+LOIVDVSHNW�NRPPW�EHLVSLHOVZHLVH�EHL�7KRPDV���������EHWLWHOW�DOV�Ä7R�DVVLVW�WKH�8VHU��2Q�WKH�(PEHGGLQJ�RI�$GDSWLYH�DQG�$JHQW�
%DVHG�0HFKDQLVPV³�]XP�$XVGUXFN�
��� %HLVSLHOH� I�U� 6\VWHPDJHQWHQ� VLQG� GHU� ,QWHUQHW� &RQQHFWLRQ� $JHQW� GHV� ,QWHUQHW� ([SORUHUV��0LFURVRIW� 1HWZRUN� %DFNXS� $JHQWHQ�� 6137�
$JHQWHQ�XQG�GHU�:,16�3UR[\�$JHQW�



���$JHQWHQV\VWHPH ��

�EHU�HLQHQ�HLQ]LJHQ�,QWHUIDFHDJHQWHQ��'LHVHU��EHUPLWWHOW�GLH�$XIWUlJH�GHV�%HQXW]HUV�DQ�HLQHQ
RGHU�PHKUHUH�6\VWHPDJHQWHQ�XQG�EHUHLWHW�DQVFKOLH�HQG�GHUHQ�(UJHEQLVVH�LQ�HLQHU�I�U�GHQ�%H�
QXW]HU�YHUVWlQGOLFKHQ�)RUP�DXI�

0LU�HUVFKHLQW�HLQH�%HVFKUlQNXQJ�DXI� �,QWHUIDFHDJHQWHQ� LP�5DKPHQ�GLHVHU�$UEHLW��GLH�GLH
HUJRQRPLVFKH�9HUEHVVHUXQJ�GHU�0HQVFK�$JHQWHQ�6FKQLWWVWHOOH�]XP�,QKDOW�KDW��DOV�VLQQYROO����

������ =ZHLWH��PHUNPDOVRULHQWLHUWH�6LFKW

'LH�KlXILJVWH�.DWHJRULVLHUXQJ�YRQ�$JHQWHQ�HUIROJW�QDFK�JHZLVVHQ�EHVRQGHUV�KHUYRUVWHFKHQ�
GHQ�0HUNPDOHQ�ZLH�0RELOLWlW�RGHU�$XWRQRPLH�� ,P�IROJHQGHQ�ZHUGHQ�GLH�ZLFKWLJVWHQ�GLHVHU
0HUNPDOH�JHQDQQW��GLH�MHZHLOV�DXFK�HLJHQH�8QWHUEHUHLFKH�GHU�$JHQWHQIRUVFKXQJ�GDUVWHOOHQ�

�������� $XWRQRPLH

(LQ�+DXSWJUXQG�I�U�GHQ�(LQVDW]�YRQ�$JHQWHQ�LVW�LKUH�)lKLJNHLW��HLJHQVWlQGLJ�$XIJDEHQ�DXV�
]XI�KUHQ���EHL�GHUHQ�(UOHGLJXQJ�VLH�JHZLVVH�)UHLKHLWVJUDGH�EHVLW]HQ��'LHVH�I�U�NRQYHQWLRQHOOH
6RIWZDUHV\VWHPH�XQJHZ|KQOLFKH�(LJHQVFKDIW�HUZHLVW�VLFK�EHVRQGHUV�EHL�GHU�(UOHGLJXQJ�ZLH�
GHUNHKUHQGHU� RGHU� ]HLWDXIZHQGLJHU� $XIJDEHQ� DOV� SUDNWLVFK�� DEHU� DXFK� EHLVSLHOVZHLVH� EHLP
DXWRPDWLVFKHQ�9HUNDXI�YRQ�$NWLHQ��VREDOG�GHU�YRP�$JHQWHQ�VWlQGLJ�EHREDFKWHWH�%|UVHQNXUV
HLQHQ�EHVWLPPWHQ�:HUW�XQWHUVFKUHLWHW�

'HU�YRQ�/LHEHUPDQ�JHQDQQWH�*HJHQVDW]� ]ZLVFKHQ�$JHQWHQ� XQG� GLUHNW�PDQLSXODWLYHQ�2EHU�
IOlFKHQ� HUNOlUW� VLFK� DXV� GHU� $XWRQRPLH� GHV� $JHQWHQ�� :lKUHQG� LQ� NRQYHQWLRQHOOHQ� GLUHNW�
PDQLSXODWLYHQ�2EHUIOlFKHQ�DOOH�$NWLRQHQ�YRP�%HQXW]HU�DXVJHKHQ��YHUKlOW�VLFK�HLQ�$JHQWHQV\�
VWHP�QLFKW�UHLQ�UHDNWLY��VRQGHUQ�NDQQ�VHOEVWlQGLJ�$NWLRQHQ�DXVO|VHQ��(V�NDQQ�EHLVSLHOVZHLVH
9RUVFKOlJH�PDFKHQ�ZLH�/LHEHUPDQV�LQ�$EVFKQLWW���������YRUJHVWHOOWHV�$JHQWHQV\VWHP�/HWL]LD�
XQG�XQWHU�8PVWlQGHQ�SURDNWLY��DOVR�VSRQWDQ�VWDUWHQ�

,Q�GHU�%H]HLFKQXQJ�ÄDXWRQRP³�VSLHJHOW�VLFK�HLQ�QHXHV�9HUVWlQGQLV�YRP�9HUKlOWQLV�]ZLVFKHQ
%HQXW]HU�XQG�$JHQW�ZLHGHU��,Q�HLQHP�ZHFKVHOVHLWLJHQ�'LDORJ�VWHKHQG�DUEHLWHQ�%HQXW]HU�XQG
$JHQW�SDUDOOHO�XQG�DUEHLWVWHLOLJ�DQ�GHUVHOEHQ�$XIJDEH��'HU�DXWRQRPH�$JHQW� LVW�ZHQLJHU�%H�
IHKOVHPSIlQJHU�DOV�YLHOPHKU�9HUPLWWOHU��0LWDUEHLWHU�RGHU�$VVLVWHQW�GHV�%HQXW]HUV�

�������� ,QWHOOLJHQ]

Ä,QWHOOLJHQWH³�$VSHNWH�YRQ�$JHQWHQ�XPIDVVHQ�JHPl��GHU�LQ�GLHVHU�$UEHLW�YHUZHQGHWHQ�$JHQ�
WHQGHILQLWLRQ� /LHEHUPDQV� 3ODQXQJVIlKLJNHLW�� /HUQIlKLJNHLW�� 6FKOXVVIROJHUQ�� .UHDWLYLWlW� XQG
$GDSWLYLWlW�� 1DFK� :RROGULGJH� X�D�� ������� ����� YHUNQ�SIHQ� .,�)RUVFKHU� PLW� LQWHOOLJHQWHQ
$JHQWHQ�RIW�]XVlW]OLFK�.RQ]HSWH�ZLH�:LVVHQ��hEHU]HXJXQJ��$EVLFKW�XQG�9HUSIOLFKWXQJ��DOVR
(LJHQVFKDIWHQ��GLH�QRUPDOHUZHLVH�HKHU�PLW�0HQVFKHQ�LQ�9HUELQGXQJ�JHEUDFKW�ZHUGHQ�

'LH�HUZlKQWHQ�HQJHQ�9HUELQGXQJHQ�]ZLVFKHQ�$JHQWHQ��XQG�.,�)RUVFKXQJ�KDEHQ�DXI�$JHQ�
WHQ�)UDJHVWHOOXQJHQ�ZLH� IROJHQGH��EHUWUDJHQ��.DQQ�6RIWZDUH�SULQ]LSLHOO� LQWHOOLJHQW� VHLQ��ZR
EHJLQQW�PDVFKLQHOOH�,QWHOOLJHQ]��XQG�LVW�QLFKW�N�QVWOLFKH�,QWHOOLJHQ]�JUXQGOHJHQG�YHUVFKLHGHQ
YRQ�PHQVFKOLFKHU�,QWHOOLJHQ]"���:lKUHQG�$JHQWHQ�QDFK�1HZHOO��������VWHWV� LQWHOOLJHQW�VLQG�
EHVLW]W�EHL�0LQVN\��������HUVW�GHU�9HUEDQG�YRQ�$JHQWHQ�,QWHOOLJHQ]��6WHHOV��������VLHKW�,QWHO�
OLJHQ]�DOV�DXWRQRPHQ�$JHQWHQ��VLHKH�YRUKHUJHKHQGHQ�$EVFKQLWW�� LQQHZRKQHQGH�(LJHQVFKDIW
DQ��HUNHQQEDU�DQ�GHU�)lKLJNHLW�GHV�$JHQWHQ��VHLQH�6WUXNWXUHQ�DQ]XSDVVHQ�XQG�IXQNWLRQVIlKLJ
������������������������������ ����������������������������
���(LQ�%HLVSLHO�I�U�GLH�HEHQVR�OHJLWLPH�%HVFKUlQNXQJ�DXI�6\VWHPDJHQWHQ�ELHWHW�0�OOHU��LQ�GHVVHQ�JXW����VHLWLJHP�:HUN�Ä'DV�'HVLJQ�LQWHOOL�
JHQWHU�$JHQWHQ³��������GLH�%HQXW]HUVFKQLWWVWHOOH�NHLQHUOHL�(UZlKQXQJ�ILQGHW�



���$JHQWHQV\VWHPH��

]X�EOHLEHQ��9HUHHUVWUDHWHQ��������ZHLVW�ZLHGHUXP�DXI�GHQ�LP�IROJHQGHQ�$EVFKQLWW�GLVNXWLHU�
WHQ�$VSHNW�0RELOLWlW�DOV�9RUDXVVHW]XQJ�I�U�,QWHOOLJHQ]�KLQ��(U�ZLUIW�GLH�SKLORVRSKLVFKH�)UDJH
DXI��RE�I�U�HLQH�VWDWLVFKH�,QWHOOLJHQ]�SULQ]LSLHOO�HLQ�9HUVWlQGQLV�I�U�5DXP��=HLW�XQG�%HZHJXQJ
��ZLFKWLJH�*UXQGODJHQ�I�U�,QWHOOLJHQ]���P|JOLFK�LVW�

'HU� %HJULII� ,QWHOOLJHQ]� LVW� PLW� 9RUVLFKW� ]X� YHUZHQGHQ�� I�KUW� HU� GRFK� RIW� ]X� LP� NRQNUHWHQ
$JHQWHQV\VWHP�QLFKW� HUI�OOEDUH�(UZDUWXQJHQ�PHQVFKHQlKQOLFKHU� ,QWHOOLJHQ]��$EHU� GHP�$Q�
ZHQGHU�VHOEVW�NDQQ�HV�XQDQJHQHKP�VHLQ��HLQ�DOV�ÄLQWHOOLJHQW³�WLWXOLHUWHV�6\VWHP�]X�EHQXW]HQ�
ZDV�QDFK�/DQLHU� ������� ]X�0LVVWUDXHQ��$EOHKQXQJ�GHU�6RIWZDUH�RGHU�0LQGHUZHUWLJNHLWVJH�
I�KOHQ�I�KUHQ�NDQQ�

�������� 0RELOLWlW

.RQYHQWLRQHOOH�6RIWZDUHV\VWHPH�DUEHLWHQ�DXVVFKOLH�OLFK�DXI�GHP�5HFKQHU��DXI�GHP�VLH�LQVWDO�
OLHUW� E]Z��JHVWDUWHW�ZXUGHQ��0RELOH�$JHQWHQ� KDEHQ� GDJHJHQ� GLH� )lKLJNHLW�� LP�1HW]ZHUN� ]X
ÄZDQGHUQ³��DOVR�LKUHQ�3URJUDPPFRGH�YRU�RGHU�ZlKUHQG�GHU�$XVI�KUXQJ�DXI�HQWIHUQWH�6HUYHU
]X� �EHUWUDJHQ�� 0RELOLWlW� NDQQ� EHL� DXI� 1HW]ZHUNHQ� RSHULHUHQGHQ� $JHQWHQV\VWHPHQ� JUR�H
9RUWHLOH� KDEHQ��%HL�6XFKYRUJlQJHQ� LQ� JUR�HQ�'DWHQPHQJHQ� NDQQ� VLFK� GLH� EHQ|WLJWH� %DQG�
EUHLWH� LP�1HW]ZHUN� VWDUN� UHGX]LHUHQ�� ZHQQ� QLFKW� VlPWOLFKH� 'DWHQ� ]XU� $XVZHUWXQJ� DXI� GHQ
ORNDOHQ�5HFKQHU��EHUWUDJHQ�ZHUGHQ�� VRQGHUQ�GHU�$JHQW� GLH�$XVZHUWXQJ� DP�2UW� GHU�'DWHQ�
TXHOOH�YRUQLPPW�XQG�QXU�GLH�UHOHYDQWHQ�,QIRUPDWLRQHQ�ZHLWHUOHLWHW����(LQ�ZHLWHUHU�9RUWHLO�LVW
GLH�0|JOLFKNHLW��PLW�PRELOHQ�$JHQWHQ�5HFKQHUYHUElQGH� LQ�YHUWHLOWHQ�$QZHQGXQJHQ� JOHLFK�
Pl�LJHU�DXV]XODVWHQ�XQG�VRPLW�*HVFKZLQGLJNHLWVYRUWHLOH�]X�HU]LHOHQ��$OOHUGLQJV�VLQG�DOOH�JH�
QDQQWHQ�9RUWHLOH� DEKlQJLJ� YRQ� HLQHU� JHHLJQHWHQ� 6WUDWHJLH��2UJDQLVDWLRQ� XQG� 6NDOLHUXQJ�� GD
DQGHUHQIDOOV�.RSLHUYRUJlQJH�VRZLH�,QWHU�$JHQWHQ�.RPPXQLNDWLRQ�GLH�HLQJHVSDUWHQ�5HVVRXU�
FHQ� ZLHGHU� DXI]HKUHQ� N|QQHQ�� (LQH� DXVI�KUOLFKH� $UJXPHQWDWLRQ� I�U� GHQ� (LQVDW]� PRELOHU
$JHQWHQ�ILQGHW�VLFK�EHL�/DQJH��������

=XU� =HLW� H[LVWLHUHQ� NHLQH� HFKWHQ� $QZHQGXQJHQ� PRELOHU� $JHQWHQ� LP� ,QWHUQHW� �.UXOZLFK
����D�����(LQH�8UVDFKH�GDI�U�LVW�GDV�)HKOHQ�DOOJHPHLQ�]XJlQJOLFKHQ�6HUYHU��DXI�GLH�VLFK�IUHP�
GH�$JHQWHQ�NRSLHUHQ�G�UIHQ��'DJHJHQ�ELHWHQ�ILUPHQLQWHUQH�1HW]H��,QWUDQHWV��QDKHOLHJHQGHUH
$QZHQGXQJVJHELHWH�I�U�PRELOH�$JHQWHQ��%HLVSLHOVZHLVH�N|QQHQ�$X�HQGLHQVWPLWDUEHLWHU�YRQ
:DUWXQJV��RGHU�7UDQVSRUWXQWHUQHKPHQ�PLW�YHUQHW]WHQ�WUDJEDUHQ�$UEHLWVUHFKQHUQ�DXVJHVWDWWHW
ZHUGHQ��LQ�GHQHQ�MHJOLFKHU�'DWHQWUDQVIHU�GXUFK�PRELOH�$JHQWHQ�HUIROJW����$QGHUH�YLHOYHUVSUH�
FKHQGH� (LQVDW]EHUHLFKH� I�U� PRELOH� $JHQWHQ� VLQG� HOHNWURQLVFKHU� +DQGHO�� 7HOHNRPPXQLNDWL�
RQVGLHQVWH��1HW]ZHUNPDQDJHPHQW��*UXSSHQDUEHLW�XQG�:RUNIORZ�0DQDJHPHQW�

�������� 6NDOLHUXQJ

$JHQWHQYHUElQGH� N|QQHQ� HLQ]HOQHQ� $JHQWHQ� JHJHQ�EHU� 9RUWHLOH� KDEHQ� EHL� DV\QFKURQHQ�
YHUWHLOWHQ� RGHU�SDUDOOHOLVLHUEDUHQ�$XIJDEHQ�� 6ROO� EHLVSLHOVZHLVH� DXI�PHKUHUHQ�'DWHQTXHOOHQ
JOHLFK]HLWLJ�JHVXFKW�ZHUGHQ��N|QQHQ�0XOWLDJHQWHQV\VWHPH� YLHO� VFKQHOOHU� ]XP�=LHO� NRPPHQ�
LQGHP�VLH�DOOH�'DWHQTXHOOHQ�SDUDOOHO�YRQ�MH�HLQHP�$JHQWHQ�GXUFKVXFKHQ�ODVVHQ��=XU�9HUVWlQ�
GLJXQJ� XQWHUHLQDQGHU� EHQXW]HQ� $JHQWHQ� VSH]LHOOH� 6SUDFKHQ�� YRQ� GHQHQ� .QRZOHGJH� ,Q�
WHUFKDQJH�)RUPDW��.,)��XQG�.QRZOHGJH�4XHU\�DQG�0DQLSXODWLRQ�/DQJXDJH��.40/��GLH�DP
ZHLWHVWHQ�YHUEUHLWHWHQ�VLQG�
������������������������������ ����������������������������
���Ä'DV�0RWWR�LVW�HLQIDFK��%ULQJH�GLH�%HUHFKQXQJHQ�]X�GHQ�'DWHQ��QLFKW�GLH�'DWHQ�]X�GHQ�%HUHFKQXQJHQ³��/DQJH�������
���(QWZLFNOXQJVXPJHEXQJHQ� I�U�PRELOH�$JHQWHQ� VLQG�GDJHJHQ� EHUHLWV� YHUI�JEDU�� ]XP�%HLVSLHO� GLH�.ODVVHQELEOLRWKHN�9R\DJHU� GHU� )LUPD
2EMHFW6SDFH�
���'LH�HUVWH�GHUDUWLJH�$QZHQGXQJ�VWHKW�PLW�*HQHUDO�0DJLF
V�'DWD5RYHU�)DPLOLH�NXU]�YRU�GHU�0DUNWHLQI�KUXQJ��'LH�)LUPD�LVW�HLQ�3LRQLHU�DXI
GHP�*HELHW�PRELOHU�$JHQWHQ�XQG�EHNDQQW�GXUFK�GLH�(QWZLFNOXQJ�GHU�$JHQWHQVSUDFKH�7HOH6FULSW�



���$JHQWHQV\VWHPH ��

(LQHQ�ZHLWHUHQ�9RUWHLO� NDQQ� GLH�DXIJDEHQRULHQWLHUWH� 6SH]LDOLVLHUXQJ� GHU�$JHQWHQ� LQQHUKDOE
HLQHV�0XOWLDJHQWHQV\VWHPV� ELHWHQ�� $EELOGXQJ� �� ]HLJW� VROFK� HLQH� $UFKLWHNWXU� VSH]LDOLVLHUWHU
$JHQWHQ��-HGHU�$XIWUDJ�GHV�%HQXW]HUV�ZLUG�YRP�8VHUDJHQWHQ�DXI�HLQHQ�HLJHQHQ�7DVNDJHQWHQ
�EHUWUDJHQ��'LHVH� WHLOHQ�7HLOH� GHU�$XIJDEH� DQ� VSH]LDOLVHUWH�$JHQWHQ� DE�� GLH�ZLHGHUXP� �ZLH
KLHU�LP�)DOOH�GHV�6HDUFKDJHQWHQ��6XE�$JHQWHQ���EHLVSLHOVZHLVH�I�U�SDUDOOHOHV�6XFKHQ���DXIUX�
IHQ��&KDUDNWHULVWLVFK�LVW��GDVV�GHU�%HQXW]HU�QXU�PLW�GHP�8VHUDJHQWHQ�LQ�9HUELQGXQJ�VWHKW�XQG
YRQ� GHU� ([LVWHQ]� GHU� QDFKJHVFKDOWHWHQ� $JHQWHQ� QLFKWV� HUIlKUW�� 'HU� 8VHUDJHQW� ELOGHW� GLH
6FKDOW]HQWUDOH��LQ�GHU�$XIJDEHQ�GHV�%HQXW]HUV�YHUWHLOW�XQG�(UJHEQLVVH�I�U�LKQ�DXIEHUHLWHW��)�U
GHQ�%HQXW]HU�VSLHOW�HV�LQ�GLHVHP�)DOO�NHLQH�5ROOH��GDVV�HU�LQ�:LUNOLFKNHLW�PLW�HLQHP�0XOWLD�
JHQWHQV\VWHP� DUEHLWHW��'LH� LP�%HLVSLHO� JH]HLJWHQ�$JHQWHQ� DUEHLWHQ� DUEHLWVWHLOLJ� QDFK� HLQHP
YRUJHJHEHQHQ� 6FKHPD�� 9RUVWHOOEDU� VLQG� DEHU� JHQDXVR� 6\VWHPH� VHOEVWRUJDQLVLHUHQGHU� RGHU
NRQNXUULHUHQGHU�$JHQWHQ�

0XOWLDJHQWHQV\VWHPH�ODVVHQ�VLFK�GDQDFK�HLQWHLOHQ��RE�VLFK�LKUH�$JHQWHQ�OHGLJOLFK�VHOEVW�VWDU�
WHQ�� RGHU� DXFK� YHUPHKUHQ� �E]Z�� DQGHUH� $JHQWHQ� LQVWDQWLLHUHQ�� N|QQHQ�� %HVRQGHUV� VHOEVW�
UHSURGX]LHUHQGH�$JHQWHQV\VWHPH�EUDXFKHQ�ZLUNVDPH�0HWKRGHQ�]XU�9HUKLQGHUXQJ�XQNRQWURO�

=
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=
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=
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=
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=
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=
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=
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=

6HDUFK�
DJHQW�'

%HQXW]HU

$EELOGXQJ����0XOWLDJHQWHQV\VWHP�PLW�VSH]LDOLVLHUWHQ�$JHQWHQ



���$JHQWHQV\VWHPH��

OLHUWHU�9HUPHKUXQJ�LKUHU�$JHQWHQ����'D�$JHQWHQV\VWHPH�PLW�]XQHKPHQGHU�$Q]DKO�XQG�9LHO�
IDOW� DQ�$JHQWHQ� LPPHU� XQ�EHUVFKDXEDUHU�� UHVVRXUFHQLQWHQVLYHU� XQG� IHKOHUDQIlOOLJHU�ZHUGHQ�
LVW�HV�ZLFKWLJ��$Q]DKO�XQG�2UJDQLVDWLRQ�GHU�$JHQWHQ�JHQDX�DE]XZlJHQ�

������ 'ULWWH��DXIJDEHQRULHQWLHUWH�6LFKW

%HWUDFKWHQ�ZLU�]XOHW]W�$JHQWHQV\VWHPH�DXV�HLQHP�DXIJDEHQRULHQWLHUWHQ�%OLFNZLQNHO��7\SLVFKH
$XIJDEHQ�ZHUGHQ�GXUFK�%HLVSLHOV\VWHPH� LOOXVWULHUW� XQG� VROOHQ� ]XP�9HUVWlQGQLV� I�U� GLH�$Q�
ZHQGXQJVYLHOIDOW�YRQ�$JHQWHQV\VWHPHQ�EHLWUDJHQ��*OHLFK]HLWLJ�ELOGHW�GLHVH�6LFKW�GHQ�6FKO�V�
VHO�]XU�HUVWHQ�XQG�GLUHNWHVWHQ�8QWHUVXFKXQJVPHWKRGH�YRQ�$JHQWHQV\VWHPHQ��QlPOLFK�GHU�DXI�
JDEHQRULHQWLHUWHQ�$QDO\VH�

0DHV� ������� VSULFKW� ]ZHL� +DXSW]LHOH� YRQ� $JHQWHQ� DQ�� QlPOLFK� GLH� ,QIRUPDWLRQV�
hEHUEHODVWXQJ��,QIRUPDWLRQ�2YHUORDG��GHV�%HQXW]HUV�]X�YHUKLQGHUQ�XQG�OlVWLJH�RGHU�URXWLQH�
Pl�LJH�$XIJDEHQ� ]X� YHUULQJHUQ�� (UVWHUHV� WULIIW� DXI� GLH� LP� IROJHQGHQ� DQJHVSURFKHQHQ� )LOWHU
XQG�5HFRPPHQGHU�]X��OHW]WHUHV�DXI�6KRSSLQJDJHQWHQ�XQG�+LOIHIXQNWLRQVDJHQWHQ�

�������� )LOWHU

(LQH�WUDGLWLRQHOOH�$XIJDEH�YRQ�8VHUDJHQWHQ�LVW�GLH�)LOWHUXQJ�YRQ�,QIRUPDWLRQVVWU|PHQ��6FKRQ
VHLW�0LWWH�GHU�DFKW]LJHU�-DKUH�ZHUGHQ�0DLOILOWHU�HLQJHVHW]W��EHLVSLHOVZHLVH�LP�(�0DLO�6\VWHP
;������+HXWH� ELHWHQ� ]DKOUHLFKH�(�0DLO�6RIWZDUHSURJUDPPH� GLH�0|JOLFKNHLW��PLW�+LOIH� YRQ
)LOWHUQ�HLQJHKHQGH�(�0DLOV�YRU]XVRUWLHUHQ��'LHVH�)LOWHU�VLQG�DOV�$JHQWHQ�]X�EHWUDFKWHQ��ZHLO
VLH� GHP� %HQXW]HU� HUP|JOLFKHQ�� XQWHU� JUR�HQ� 0HQJHQ� YRQ� (�0DLOV� VFKQHOO� GLH� EHVRQGHUV
ZLFKWLJHQ� ]X� LGHQWLIL]LHUHQ�� 6LH� UHGX]LHUHQ� DOVR� GHQ� ,QIRUPDWLRQ� 2YHUORDG� GHV� %HQXW]HUV�
(LQPDO�DNWLYLHUW��ODXIHQ�0DLOILOWHU�NRQWLQXLHUOLFK�LP�+LQWHUJUXQG�XQG�ZHUGHQ�VHOEVWlQGLJ�DN�
WLY��VREDOG�HLQH�QHXH�(�0DLO�HLQWULIIW��6RPLW�VWHKHQ�VLH�LP�*HJHQVDW]�]X�WUDGLWLRQHOOHQ�GLUHNW�
PDQLSXODWLYHQ�2EHUIOlFKHQ�

������������������������������ ����������������������������
���'LH�%HGHXWVDPNHLW�GLHVHU�)RUGHUXQJ�]HLJW�GLH�*HVFKLFKWH�GHV�HUVWHQ�9LUXV��.RQ]LSLHUW�DOV�.RQWUROOVWUXNWXU��]XU�RSWLPDOHQ�$XVODVWXQJ�HLQHV
5HFKQHUYHUEXQGHV�� EUDFKWH� VLH� GXUFK� XQNRQWUROOLHUWH� 9HUPHKUXQJ� LKUHU� (OHPHQWH� XQG� HLQH� LQ� )ROJH� H[SRQHQWLHOO� DQZDFKVHQGH� =DKO� YRQ
$QIUDJHQ�ELQQHQ�NXU]HU�=HLW�VlPWOLFKH�5HFKQHU�]XP�6WLOOVWDQG�



���$JHQWHQV\VWHPH ��

$OV�%HLVSLHODQZHQGXQJ�KDEH� LFK�GLH�(�0DLO�.RPSRQHQWH�GHV�1HWVFDSH�&RPPXQLFDWRUV�JH�
ZlKOW�� $EELOGXQJ� �� ]HLJW� GUHL� YHUVFKLHGHQH� )LOWHU� VRZLH� GLH� 'HWDLOV� HLQHV� YRQ� LKQHQ�� GHV
Ä$JHQW�0DLOLQJ�/LVW³�)LOWHUV��'LHVHQ�)LOWHU�KDEH�LFK�VR�HLQJHVWHOOW��GDV�DOOH�(�0DLOV��GLH�YRQ
GHU� XQWHU� GHU� $GUHVVH� ÄDJHQWV#FV�XPEF�HGX³� RSHULHUHQGHQ� $JHQWHQ�0DLOLQJOLVWH� HLQJHKHQ�
DXWRPDWLVFK�LQ�HLQHP�VHSDUDWHQ�2UGQHU�JHVDPPHOW�ZHUGHQ��(LQ�DQGHUHU�)LOWHU�HUK|KW�GLH�3ULR�
ULWlW�GHU�(�0DLOV�GHV�$UEHLWJHEHUV��ZRGXUFK�GLHVH�DQ�REHUVWHU�6WHOOH� LQ�GHU�(�0DLO�/LVWH� HU�
VFKHLQHQ�� (LQ� ZHLWHUHU� )LOWHU� O|VFKW� DXWRPDWLVFK� HLQJHKHQGH� (�0DLOV� HLQHU� EHVWLPPWHQ� �DOV
XQLQWHUHVVDQW�HPSIXQGHQHQ��0DLOLQJOLVWH��-HGHU�EHOLHELJH�7HLO�HLQHU�HLQJHKHQGHQ�(�0DLO�NDQQ
DQDO\VLHUW� ZHUGHQ� XQG� GDUDXI� EDVLHUHQG� HLQH� 9LHO]DKO� YRQ� $NWLRQHQ� DXVJHO|VW� ZHUGHQ�
(LQPDO�JHVWDUWHWH�)LOWHU� EOHLEHQ�GDXHUKDIW� DNWLYLHUW��'LHV�NDQQ�GHQ�1DFKWHLO� KDEHQ��GDVV�GLH
([LVWHQ]�YRQ�)LOWHUQ�LQ�9HUJHVVHQKHLW�JHUlW��ZHQQ�GLH�$XVZLUNXQJHQ�LKUHU�$NWLRQHQ�QLFKW�I�U
GHQ�%HQXW]HU�VLFKWEDU�VLQG��ZLH�LP�)DOOH�GHV�/|VFKILOWHUV�

(LQHQ�ZHLWHUHQ�(�0DLO�$JHQWHQ�EHVFKUHLEW�0DHV���������GHU�YHUJOHLFKEDU�]X�GHP�YRUJHVWHOO�
WHQ�)LOWHU�DUEHLWHW��DEHU�QLFKW�ÄSURJUDPPLHUW³�ZLUG��'LHVHU�$JHQW�EHREDFKWHW�GHQ�%HQXW]HU�EHL
GHU� $UEHLW� XQG� I�KUW� VHLQH� )LOWHUDNWLRQHQ� DXWRQRP� DXI� %DVLV� GHU� GDEHL� JHZRQQHQHQ� 'DWHQ
GXUFK��$QGHUH�$JHQWHQ�PLW�)LOWHUIXQNWLRQ�GXUFKVXFKHQ�GDV�:::��$JHQWZDUH��0HWD&UDZ�
OHU���GDV�8VHQHW��YJO��0DHV�������RGHU�'DWHQEDQNHQ�

$EELOGXQJ����'HU�0DLOILOWHU�GHV�1HWVFDSH�0DLOSURJUDPPV



���$JHQWHQV\VWHPH��

�������� 6WHOOYHUWUHWHU

%HQXW]HU�N|QQHQ�$JHQWHQ�$XIJDEHQ� �EHUWUDJHQ�� GLH� GLHVH� VWHOOYHUWUHWHQG� I�U� VLH� LP�:::
DXVI�KUHQ�� =XU� =HLW� VLQG� GLHV� NOHLQH�� PHFKDQLVFKH� $XIJDEHQ�� DEHU� PLW� 9HUEHVVHUXQJ� YRQ
$JHQWHQDVSHNWHQ�ZLH� /HUQ�� XQG� 3ODQXQJVIlKLJNHLW�ZHUGHQ� GLHVH�$XIJDEHQ� DQ�8PIDQJ� XQG
.RPSOH[LWlW� ]XQHKPHQ�� 0HUWHQV� X�D�� ������� ����� YHUWUHWHQ� GLH� $QVLFKW�� GDVV� GHU� $JHQW
VFKOLH�OLFK�Ä]XP�HOHNWURQLVFKHQ�6WHOOYHUWUHWHU�VHLQHV�%HVLW]HUV�LP�1HW]�ZLUG�³

(LQH�]XJHJHEHQHUPD�HQ�WULYLDOH��DEHU�YHUEUHLWHWH�8PVHW]XQJ�HLQHV�6WHOOYHUWUHWHUV�EHDQWZRUWHW
ZlKUHQG�GHU�8UODXEV]HLW�GHV�%HQXW]HUV� VlPWOLFKH� DP�$UEHLWVSODW]� HLQJHKHQGHQ�(�0DLOV� DX�
WRPDWLVFK�PLW�HLQHU�.XU]PHOGXQJ� LQ�GHU� IROJHQGHQ�$UW��Ä%LQ�ELV�]XP����0DL� LQ�8UODXE�XQG
EHDQWZRUWH�HUVW�GDQQ�ZLHGHU�(�0DLOV�³

,Q� 6\VWHPHQ� ZLH� ,QWHUQHW� &KDWV� RGHU� 2QOLQH�0HKUEHQXW]HU�6SLHOHQ��� SUlVHQWLHUHQ� VLFK� GLH
%HQXW]HU�RIW��EHU�OlQJHUH�=HLW�GHQ��EULJHQ�1XW]HUQ�LQ�HLQHU�NRQVWDQWHQ�(UVFKHLQXQJVIRUP��VHL
VLH�QXQ�UHDOLVWLVFK�RGHU�ILNWLY�JHZlKOW��$OOHUGLQJV�LVW�GLHVH�(UVFKHLQXQJVIRUP�QXU�GDQQ�VLFKW�
EDU��ZHQQ�GHU�%HQXW]HU�PLW�GHP�6\VWHP�YHUEXQGHQ�LVW��'DJHJHQ�H[LVWLHUHQ�LQ�EHLGHQ�6\VWH�
PHQ�GDXHUKDIWH�ÄN�QVWOLFKH³�&KDUDNWHUH��GLH�]XPHLVW�Q�W]OLFKH�$XIJDEHQ�ZLH�GLH�(LQZHLVXQJ
YRQ�1HXOLQJHQ�RGHU�GHQ�DXWRPDWLVFKHQ�$XVVFKOXVV�YRQ�6W|UHQIULHGHQ�DXV�GHP�6\VWHP�KDEHQ�
(V�LVW�JXW�YRUVWHOOEDU��GDVV�VLFK�6\VWHPH�HWDEOLHUHQ��LQ�GHQHQ�VLFK�DXFK�PHQVFKOLFKH�%HQXW]HU
GDXHUKDIWH�5HSUlVHQWDWLRQHQ�ZlKOHQ�N|QQHQ��,PPHU��ZHQQ�GHU�%HQXW]HU�GDV�6\VWHP�YHUOlVVW�
Z�UGH�HU�GLH�.RQWUROOH�VHLQHV�&KDUDNWHUV�DQ�HLQHQ�$JHQWHQ��EHUJHEHQ��'LHVHU�$JHQW�P�VVWH
�EHU�HLQ�0RGHOO�GHV�%HQXW]HUV�YHUI�JHQ�XQG�I�U�HLQH�JHZLVVH�0HQJH�YRQ�$NWLRQHQ�YRP�%H�
QXW]HU� DXWRULVLHUW� VHLQ�� *XWH� $JHQWHQ�Z�UGHQ� GHQ� %HQXW]HU� VR� ÄOHEHQVHFKW³� YHUWUHWHQ�� GDVV
DQGHUH�%HQXW]HU�GLHVHQ�:HFKVHO�JDU�QLFKW�EHPHUNHQ��'HU�$JHQW�N|QQWH�GHQ�&KDUDNWHU�VFKOD�
IHQ�ODVVHQ��ELV�GHU�%HQXW]HU�ZLHGHU�HUVFKHLQW��RGHU�EHJRQQHQH�$XIJDEHQ�ZlKUHQG�GHVVHQ�$E�
ZHVHQKHLW�IRUWI�KUHQ�

,QQHUKDOE�ZHQLJHU�-DKUH�ZHUGHQ�VLFK�GLH�EHVFKULHEHQHQ�6\VWHPH�YRQ�LKUHU�KHXWLJHQ�WH[WRULHQ�
WLHUWHQ� )RUP� ]X� OHEHQVHFKW� DQLPLHUWHQ� �'�6\VWHPHQ� ZDQGHOQ��0LW� GLHVHP�:DQGHO� ZHUGHQ
0|JOLFKNHLWHQ�XQG�%HGHXWXQJ�GHU�GDXHUKDIWHQ�3UlVHQ]�GHU�$YDWDUH��GHU� JHZlKOWHQ�(UVFKHL�
QXQJVIRUPHQ�GHU�%HQXW]HU��GXUFK�6WHOOYHUWUHWHUDJHQWHQ�GHXWOLFK�VWHLJHQ���

�������� 6KRSSLQJDJHQWHQ

(LQ�6KRSSLQJDJHQW�VXFKW�LP�$XIWUDJ�GHV�%HQXW]HUV�LP�:::�V\VWHPDWLVFK�QDFK�$QJHERWHQ
I�U�HLQ�EHVWLPPWHV��P|JOLFKVW�JHQDX�GHILQLHUWHV�3URGXNW�ZLH�&'V�RGHU�%�FKHU��$QODXIVWHOOHQ
VLQG�XQWHU�DQGHUHP�(OHNWURQLF�0DOOV�RGHU�:::�6HLWHQ�GHU�3URGXNWKHUVWHOOHU��+DW�GHU�$JHQW
HLQ�ÄJ�QVWLJHV´�$QJHERW�JHIXQGHQ��PHOGHW�HU�VLFK�EHLP�%HQXW]HU�]XU�FN�E]Z��NDXIW�GDV�3UR�
GXNW��VRIHUQ�HU�GD]X�DXWRULVLHUW�XQG�PLW�*HOGPLWWHOQ�DXVJHVWDWWHW�LVW�

������������������������������ ����������������������������
���VRJHQDQQWH�0XOWL�8VHU�'RPDLQV��08'V�
���(UVWH��'�6\VWHPH�PLW�GXUFK�$YDWDUH�UHSUlVHQWLHUWHQ�%HQXW]HUQ�H[LVWLHUHQ�EHUHLWV��VR�]XP�%HLVSLHO�GDV�6\VWHP�EOD[[XQ�
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$EELOGXQJ����5HVXOWDWH�GHV�6KRSSLQJDJHQWHQ�%DUJDLQ)LQGHU�DXI�GLH�6XFKDQIUDJH�QDFK�GHU�&'�Ä3DVVLRQ³
YRQ�3HWHU�*DEULHO�

=XU�,OOXVWUDWLRQ�YRQ�6KRSSLQJDJHQWHQ�]HLJW�$EELOGXQJ���GDV�6\VWHP�%DUJDLQ)LQGHU��GHQ�QDFK
$QJDEHQ�VHLQHV�(QWZLFNOHUV�%UXFH�.UXOZLFK�HUVWHQ�LQWHOOLJHQWHQ�6KRSSLQJDJHQWHQ�LP�:::�
%DUJDLQ)LQGHU�VXFKW�EHL�HLQHU�5HLKH�IHVWJHOHJWHU�$QELHWHU�VLPXOWDQ�QDFK�&'V��*HRUGQHW�QDFK
$QELHWHUQ�JLEW�%DUJDLQ)LQGHU�LQ�HLQHU�/LVWH�]XU�FN��RE�GLH�JHZ�QVFKWH�&'�YHUI�JEDU�LVW�XQG
ZDV�VLH�NRVWHW�

6FKRQ�GLHVHV� HLQIDFKH�%HLVSLHO� ]HLJW�� GDVV� HLQ�6KRSSLQJDJHQW� ]X� GXUFKDXV� EUDXFKEDUHQ�5H�
VXOWDWHQ�NRPPHQ�XQG�GHP�%HQXW]HU�YLHO�=HLW�HUVSDUHQ�NDQQ���

6LFKHUOLFK�EHVLW]HQ�6KRSSLQJDJHQWHQ�DXFK� ILOWHUW\SLVFKH�$VSHNWH��:HVHQWOLFK� LVW�KLHU� MHGRFK
GLH�6WHOOYHUWUHWHUUROOH��GLH�GHU�$JHQW�HLQQLPPW��GHQQ�HU� DUEHLWHW� LP�$XIWUDJ�XQG�1DPHQ�GHV
%HQXW]HUV��(V�LVW�JHGDQNOLFK�NHLQ�JUR�HU�6FKULWW�]X�HLQHU�$XWRULVLHUXQJ�GHV�$JHQWHQ�GXUFK�GHQ
%HQXW]HU��XQWHU�EHVWLPPWHQ�%HGLQJXQJHQ�HLQ�JHVXFKWHV�3URGXNW�]X�NDXIHQ��9RUDXVVHW]XQJ�LVW�
GDVV� GHU� $JHQW� =XJULII� DXI� HOHNWURQLVFKHV� *HOG� RGHU� .UHGLWNDUWHQLQIRUPDWLRQHQ� KDW�� (V� LVW
NODU�� GDV� VROFKH�=XVDW]IXQNWLRQHQ�QXU�EHL�ZHLWUHLFKHQGHP�9HUWUDXHQ�GHV�$QZHQGHUV� LQ�GHQ
$JHQWHQ�DN]HSWLHUW�ZHUGHQ��)�U�YLHOH�6WHOOYHUWUHWHUDJHQWHQ�ELHWHW�VLFK�HLQH�%HQXW]HUPRGHOOLH�
UXQJ�DQ��GLH�YRU�DOOHP�]X�EHVVHUHQ�6XFKHUJHEQLVVHQ�GHV�$JHQWHQ�EHL�XQSUl]LVHQ�9RUJDEHQ�GHV
%HQXW]HUV�I�KUW�

�������� 5HFRPPHQGHU

5HFRPPHQGHU�VLQG�$JHQWHQV\VWHPH��GLH�GHQ�%HQXW]HU�EHL�VHLQHU�7lWLJNHLW�EHREDFKWHQ�XQG��
VHOEVWlQGLJ�RGHU� DXI�9HUODQJHQ� ��9RUVFKOlJH�PDFKHQ�RGHU�$QUHJXQJHQ� JHEHQ��$OV�%HLVSLHO
P|FKWH� LFK� HLQ� $JHQWHQV\VWHP� YRUVWHOOHQ�� GDV� GHP� %HQXW]HU� 9RUVFKOlJH� ]XP� HIIHNWLYHQ
%URZVHQ�LP�:::�PDFKW�

/HWL]LD�LVW�HLQ�DNDGHPLVFKHV�$JHQWHQV\VWHP��HUGDFKW�XQG�SURWRW\SLVFK�HQWZLFNHOW�YRQ�+HQU\
/LHEHUPDQ��'D�NHLQH�7HVWYHUVLRQ�YRQ�/HWL]LD�HUKlOWOLFK�LVW��PXVV�LFK�PLFK�EHL�GHU�%HVFKUHL�
EXQJ�DXI�GLH�YRQ�/LHEHUPDQ��������EHUHLWJHVWHOOWHQ�,QIRUPDWLRQHQ�VW�W]HQ��:lKUHQG�GHU�%H�
QXW]HU� HLQHQ� QRUPDOHQ�%URZVHU� EHGLHQW�� ZLUG� HU� YRQ� GHP�$JHQWHQ� EHREDFKWHW�� 'LHVHU� YHU�
VXFKW�QXQ��GDV�9HUKDOWHQ�GHV�1XW]HUV�]X�DQDO\VLHUHQ�XQG�YRUKHU]XVDJHQ��(U�OlGW�DXWRQRP�DOOH
YRP�DNWXHOO�GDUJHVWHOOWHQ�'RNXPHQW�DXV�HUUHLFKEDUHQ�6HLWHQ�XQG�XQWHUVXFKW�VLH�DXI�P|JOLFKH
������������������������������ ����������������������������
����,Q�.DSLWHO���ZLUG�-DQJR��HLQ�QHXHUHU�XQG�PlFKWLJHUHU�6KRSSLQJDJHQW��HLQJHKHQG�DQDO\VLHUW�
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5HOHYDQ]�I�U�GHQ�%HQXW]HU��'LH�ÄLQWHUHVVDQWHVWHQ´�GHU�DXI�GLHVH�:HLVH�LQ�%UHLWHQVXFKH�HUKDO�
WHQHQ�)XQGVW�FNH�VFKOlJW�/HWL]LD�GDQQ�GHP�%HQXW]HU�]XP�/HVHQ�YRU�

$EELOGXQJ����/LQNV�DUEHLWHW�GHU�%HQXW]HU��UHFKWV�/HWL]LD

/HWL]LD�OlVVW�GHP�%HQXW]HU�GLH�:DKO��XQEHHLQIOXVVW�YRP�$JHQWHQ�LP�OLQNHQ�%URZVHUIHQVWHU�]X
DUEHLWHQ� RGHU� GLH� /LQN�9RUVFKOlJH� LP� UHFKWHQ� PLWWOHUHQ� )HQVWHU� ]X� EHU�FNVLFKWLJHQ�VLHKH
$EELOGXQJ�����'LH�HLQ]LJH��DEHU�ZLFKWLJH�)XQNWLRQ�GHU�EHLGHQ��EULJHQ�)HQVWHU�LVW�HV��GHP�%H�
QXW]HU�)HHGEDFN�]X�JHEHQ��EHU�JHUDGH�XQWHUVXFKWH�XQG�QRFK�]X�XQWHUVXFKHQGH�6HLWHQ��$XIIlO�
OLJ�VLQG�GLH�SODW]LQWHQVLYHQ�.RQWUROO��XQG�$Q]HLJHIHQVWHU�/HWL]LDV��GLH�PHKU�5DXP�HLQQHKPHQ
DOV�GDV�HLJHQWOLFKH�%URZVLQJIHQVWHU�VHOEVW��8QNODU�LVW��RE�GDV�6\VWHP�DXFK�DXI�%HQXW]HU�HLQJH�
ULFKWHW�LVW��GLH�VLPXOWDQ�PHKUHUH�=LHOH�YHUIROJHQ�XQG�GDUXP�PHKUHUH�%URZVHUIHQVWHU�JH|IIQHW
KDEHQ�

$EELOGXQJ����'DV�:::�YHUOHLWHW�GHQ�%HQXW]HU�]X
HLQHU�7LHIHQVXFKH�

$EELOGXQJ����/HWL]LD�EHHLQIOXVVW�GLH�%URZVLQJVWUD�
WHJLH�GHV�%HQXW]HUV�KLQ�]X�HLQHU�%UHLWHQVXFKH�
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9RQ�GHU�DNWXHOOHQ�3RVLWLRQ�GHV�%HQXW]HUV�DXV�I�KUW�/HWL]LD�HLQH�%UHLWHQVXFKH�GXUFK��'DGXUFK
VROO�GHU�%HQXW]HU�ZHJ�YRQ�GHU�LQHIIHNWLYHQ�7LHIHQVXFKH��]X�GHU�PDQ�LP�:::�OHLFKW�YHUOHLWHW
ZLUG��XQG�KLQ�]X�HLQHU�%UHLWHQVXFKH�JHI�KUW�ZHUGHQ��$EELOGXQJ���XQG�$EELOGXQJ����

$QGHUH�5HFRPPHQGHU�6\VWHPH� VLQG� EHLVSLHOVZHLVH� )LUHIO\�� /LIHVW\OH)LQGHU� XQG�$OH[D��'DV
LQ�.DSLWHO� �� DXVI�KUOLFKHU� XQWHUVXFKWH� )LUHIO\� OHUQW� GLH�9RUOLHEHQ� GHV�%HQXW]HUV� XQG�PDFKW
GDUDXI�EDVLHUHQG�9RUVFKOlJH�� HPSILHKOW� EHLVSLHOVZHLVH� ]XP�0XVLNJHVFKPDFN�GHV�%HQXW]HUV
SDVVHQGH�&'V�� /LIHVW\OH)LQGHU� GDJHJHQ� HUPLWWHOW� LQGLUHNW� GHQ�/HEHQVVWLO� GHV�%HQXW]HUV� XQG
HPSILHKOW� LKP�]X�GLHVHP�6WLO� LQKDOWOLFK�SDVVHQGH�:::�$GUHVVHQ��$OH[D� LVW� HLQH�+LOIVVRIW�
ZDUH�� GLH� XQWHU� DQGHUHP� G\QDPLVFK� 9RUVFKOlJH� LQ� )RUP� YRQ�:::�$GUHVVHQ� PDFKW� XQG
GDPLW�/HWL]LD�DP�QlFKVWHQ�NRPPW��,P�8QWHUVFKLHG�]X�/HWL]LD�XQWHUVXFKW�$OH[D�QLFKW�GLH�YRQ
GHU� DNWXHOOHQ� 6HLWH� DXVJHKHQGHQ� /LQNV�� VRQGHUQ� JHZLQQW� VHLQH� 6HLWHQYRUVFKOlJH� PLW� +LOIH
HLQHU�bKQOLFKNHLWVVXFKH� LQ� VHLQHU�:::�'DWHQEDQN��'DV� I�KUW� EHLVSLHOVZHLVH� ]X� IROJHQGHU
LQWHUHVVDQWHQ� )HKOHLQVFKlW]XQJ�$OH[DV�� /LHVW�PDQ�PHKUHUH� GHXWVFKVSUDFKLJH�:::�6HLWHQ�
VR�HPSILHKOW�$OH[D�6HUYHU��YRU�DOOHP�LQ�GHQ�86$��PLW�GHXWVFKVSUDFKLJHU�/LWHUDWXU�RGHU�JHU�
PDQLVWLVFK�UHOHYDQWHQ�$GUHVVHQ��2IIHQEDU�KlOW�$OH[D�GHQ�%HQXW]HU�QLFKW�I�U�HLQHQ�ORNDOH�,Q�
IRUPDWLRQHQ�DEUXIHQGHQ�'HXWVFKHQ��VRQGHUQ� IlOVFKOLFKHUZHLVH� I�U�HLQHQ�$PHULNDQHU�PLW�EH�
VRQGHUHP�,QWHUHVVH�DQ�GHU�GHXWVFKHQ�6SUDFKH�

,P�=XVDPPHQKDQJ�PLW�5HFRPPHQGHUQ�ZLFKWLJH�7HFKQLNHQ� VLQG�%HQXW]HUEHREDFKWXQJ� XQG
%HQXW]HUPRGHOOLHUXQJ��'XUFK�%HREDFKWXQJ�NDQQ�GHU�$JHQW�VHLQH�9RUVFKOlJH�DXI�GLH�DNWXHOOH
6LWXDWLRQ� GHV� %HQXW]HUV� ]XVFKQHLGHQ�� DQJHSDVVW� DQ� )DNWRUHQ� ZLH� $XIJDEH�� =HLWGUXFN� XQG
$XIPHUNVDPNHLW��'XUFK�%HQXW]HUPRGHOOLHUXQJ� N|QQHQ� OlQJHUIULVWLJH�$VSHNWH�ZLH� 3UlIHUHQ�
]HQ��:LVVHQ�XQG�,QWHUHVVHQ�GHV�%HQXW]HUV�EHU�FNVLFKWLJW�ZHUGHQ�

�������� +LOIHIXQNWLRQ

,Q�GHU�5ROOH�YRQ�+LOIHIXQNWLRQHQ� OLHIHUQ�$JHQWHQ� HLQHQ�QHXHU�=XJDQJ�]X�NRPSOH[HQ�6\VWH�
PHQ��$QJHVLFKWV� LPPHU�NRPSOH[HU�XQG�XPIDQJUHLFKHU�ZHUGHQGHU�6RIWZDUH�EHVWHKW�GLH�$XI�
JDEH�HLQHV�$JHQWHQ�SULPlU�GDULQ��GHUHQ�%HQXW]EDUNHLW�]X�HUK|KHQ�E]Z��HUVW�]X�HUP|JOLFKHQ�
+LOIHIXQNWLRQHQ�VLQG�HLQ�%HLVSLHO� I�U�QLFKW�SULPlU�DXI�GDV�:::�RULHQWLHUWH�$JHQWHQDXIJD�
EHQ�

,Q�JUR�HQ�6RIWZDUHV\VWHPHQ�KDEHQ�VLFK��EHU�GLH�OHW]WHQ�-DKUH�KLQZHJ�HLQH�9LHO]DKO�YRQ�+LO�
IHIXQNWLRQHQ�DQJHVDPPHOW�

•� $OSKDEHWLVFKHU�,QGH[�PLW�6WLFKZ|UWHUQ
•� 7KHPDWLVFKH��DXIJDEHQRULHQWLHUWH�+LOIH��RIW�LQ�.DSLWHOIRUP
•� 'LUHNWKLOIH��GLH�6\PEROH�RGHU�DNWXHOOH�:DKOP|JOLFKNHLWHQ�HUOlXWHUW
•� 7LS�GHV�7DJHV��'LHVH�]XIlOOLJ�DXVJHZlKOWH�.XU]KLOIH�ZLUG� DXWRPDWLVFK�EHLP�3URJUDPP�

VWDUW�RGHU�DXI�9HUODQJHQ�JHJHEHQ��1DFK�GHP�6FKHPD�Ä8P�$�]X�HUUHLFKHQ��WXH�%�³�HUK|KW
VLH�NRQWLQXLHUOLFK�GDV�3UREOHPO|VXQJVZLVVHQ�GHV�%HQXW]HUV�

•� 'HPR�0RGXV�� %HLVSLHOH� XQG� 7HPSODWHV�� GHPRQVWULHUHQ�� ZDV� PLW� GHP� 6\VWHP� HUUHLFKW
ZHUGHQ�NDQQ�XQG�DXI�ZHOFKH�:HLVH�

•� :L]DUGV�I�KUHQ�JlQJLJH�$XIJDEHQ�SURWRW\SLVFK�PLW�GHP�%HQXW]HU�GXUFK��GHU�OHGLJOLFK�GLH
JHZ�QVFKWHQ�(LQJDEHQ�WlWLJHQ�PXVV�

7HLOH�GLHVHU�+LOIVP|JOLFKNHLWHQ�KDEHQ�EHUHLWV�$QVlW]H�YRQ�$JHQWHQIXQNWLRQDOLWlW��LQVEHVRQGH�
UH�GLH�'LUHNWKLOIH�VRZLH�:L]DUGV�

7URW]� GLHVHU� %HP�KXQJHQ� VLQG� 6RIWZDUHV\VWHPH� DOOJHPHLQ� VFKOHFKW� EHGLHQEDU�� :LFKWLJH
)XQNWLRQHQ�VLQG�QLFKW�DXIILQGEDU��ZlKUHQG�0HQ�V�LPPHU�]DKOUHLFKHUH�LUUHOHYDQWHU�)XQNWLRQHQ
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HQWKDOWHQ��HLQ�DOV�ÄVFKOHLFKHQGHQ�)HDWXULVPXV³�EH]HLFKQHWHV�3KlQRPHQ��1RUPDQ�����������
1HOVRQ�������������'LH�%HQXW]HUREHUIOlFKH�SUlVHQWLHUW�VLFK� LQNRQVLVWHQW� �(ULFNVRQ����������
)HKOHUPHOGXQJHQ� VLQG� QLFKWVVDJHQG�� 6ROFKH� XQG� lKQOLFKH� .ODJHQ� GXUFK]LHKHQ� GLH� JHVDPWH
+&,�/LWHUDWXU��1DFK�6KQHLGHUPDQ�����������I�KUHQ�%HGLHQXQJVSUREOHPH�]X�)UXVW��$QJVW�XQG
LP�VFKOLPPVWHQ�)DOO�]XU�JHQHUHOOHQ�0HLGXQJ�YRQ�&RPSXWHUQ�

'XUFK�GHQ�(LQVDW]�YRQ�$JHQWHQ�N|QQWH�VLFK�HLQ�Y|OOLJ�QHXHU�=XJDQJ�]X�NRPSOH[HQ�6\VWHPHQ
HU|IIQHQ��ZREHL� GHU� $JHQW� DXVI�KUW� �� ZLH� HLQH� 6HNUHWlULQ� �� ZDV� GHU� %HQXW]HU� EHDEVLFKWLJW�
=XPLQGHVW�N|QQWH�HLQ�$JHQW�HLQH�GHQ�1XW]HU�EHREDFKWHQGH�XQG�NRQWH[WVHQVLWYH�+LOIHIXQNWLRQ
GDUVWHOOHQ�

0LFURVRIWV� HUVWHQ� 6FKULWW� LQ� GLHVH� 5LFKWXQJ� VWHOOW� GHU� LQ� GHU� DNWXHOOH� 2IILFH�9HUVLRQ� HLQJH�
I�KUWH�$VVLVWHQW�GDU��ZRKO�GHU�]XU�=HLW�DP�ZHLWHVWHQ�YHUEUHLWHWH�6RIWZDUHDJHQW����'DV�2IILFH�
3DNHW� LVW� GXUFK�GHQ�(LQVDW]�GHV�$VVLVWHQWHQ� NHLQ�$JHQWHQV\VWHP�JHZRUGHQ�� VRQGHUQ� KDW� OH�
GLJOLFK�HLQHQ�$JHQWHQDXIVDW]�HUKDOWHQ��'LHVHU�SUlVHQWLHUW� VLFK�DOV� OXVWLJ�DQLPLHUWHU�+HOIHU� LQ
HLQHP�VHSDUDWHQ�NOHLQHQ�)HQVWHU��6HLQH�(UVFKHLQXQJVIRUP�OlVVW�VLFK�XQWHU�HLQHU�5HLKH�XQWHU�
VFKLHGOLFK�JHVWDOWHWH�&KDUDNWHUH�DXVZlKOHQ��7URW]�GHU� LP�&KDUDNWHU�$XVZDKOPHQ��EHVFKULH�
EHQHQ� ,QGLYLGXDOLWlW� �VLHKH� GLH�%HVFKUHLEXQJ� LQ�$EELOGXQJ���� EHVFKUlQNW� VLFK� GLHVH� DXI� GLH
$QLPDWLRQ�XQG�*HUlXVFKH�GHV�$VVLVWHQWHQ��HUVWUHFNW�VLFK�DEHU�QLFKW�DXI�GDV� ,QWHUDNWLRQVYHU�
KDOWHQ�PLW�GHP�%HQXW]HU�

$EELOGXQJ����&OLSSLW��LQ�GHU�GHXWVFKHQ�9HUVLRQ�.DUO�.ODPPHU�JHQDQQW��VWHOOW�VLFK�YRU�

,QKDOWOLFK�VWHOOW�GLHVHU�$JHQW�HLQHQ�QHXHQ�=XJDQJ�]XU�YRQ�MHKHU�PLW�6FKZDFKVWHOOHQ�EHKDIWHWHQ
+LOIHIXQNWLRQ�GHV�3URJUDPPV�GDU��1XQ�NDQQ�GHU�%HQXW]HU� HLQH� )UDJH� LQ�.ODUWH[W� HLQJHEHQ�
XQG�GHU�$JHQW�OLHIHUW�HLQH�/LVWH�P|JOLFKHUZHLVH�KLOIUHLFKHU�6HLWHQ�GHU�NRQYHQWLRQHOOHQ�+LOIH�
IXQNWLRQ�]XU�FN��=XU�%HDUEHLWXQJ�GHU�%HQXW]HUIUDJH�ZHUWHW�GHU�$JHQW�VRZRKO�GLH�ELVKHULJHQ
$NWLRQHQ�GHV�%HQXW]HUV�DOV�DXFK�GHVVHQ�)UDJH�PLW�HLQHP�,QWHOOL6HQVH�JHQDQQWHQ�� DEHU�QLFKW
ZHLWHU� GRNXPHQWLHUWHQ� 9HUIDKUHQ� DXV�� 'LH� DQJHERWHQH� +LOIH� GHV� $VVLVWHQWHQ� LVW� GXUFKDXV
VLQQYROO��0LFK�VHOEVW�KDW�VLH�RIW�VFKQHOOHU�]XU�JHVXFKWHQ�+LOIHVHLWH�JHI�KUW�DOV�PDQXHOOHV�6X�
FKH� LQ�GHU�NRQYHQWLRQHOOHQ�+LOIHIXQNWLRQ��=XVlW]OLFK�KDW�GHU�$JHQW��GHU� VLFK� LP��EULJHQ�DE�
VFKDOWHQ�XQG�XPIDVVHQG�NRQILJXULHUHQ� OlVVW��GLH�$XIJDEH��EHUQRPPHQ��EHLP�3URJUDPPVWDUW
XQG�DXI�9HUODQJHQ�HLQHQ�]XIlOOLJ�JHZlKOWHQ�Ä7LS�GHV�7DJHV³�DXV]XJHEHQ�

(V� OlVVW� VLFK� YHUPXWHQ�� GDVV� GLH�(QWZLFNOHU� GHV�$VVLVWHQWHQ� GUHL� =LHOH� LP�$XJH� KDWWHQ�� 6LH
ZROOWHQ�]XQlFKVW�6FKZlFKHQ�GHU�ELVKHULJHQ�+LOIHIXQNWLRQ�DXVPHU]HQ��ZDV�WHLOZHLVH�JHOXQJHQ
������������������������������ ����������������������������
��'DV�YRU�HLQLJHQ�-DKUHQ�HQWZLFNHOWH�HUVWH�$JHQWHQV\VWHP�0LFURVRIWV��JHQDQQW�%RE��I�KUWH�GXUFK�PDQJHOQGH�.XQGHQQDFKIUDJH�JHSDDUW�PLW
KHIWLJHU�.ULWLN�YRQ�$JHQWHQIRUVFKHUQ�]X�JUR�HQ�,PDJHYHUOXVWHQ�XQG�ILQDQ]LHOOHQ�(LQEX�HQ��,QVRIHUQ�OlVVW�GLH�7DWVDFKH��GDVV�QXQ�GDV��QDFK
:LQGRZV��]HQWUDOH�6RIWZDUHSDNHW�PLW�$JHQWHQ�DXVU�VWHW�ZLUG��DXI�GLH�%HGHXWXQJ�VFKOLH�HQ��GLH�GLH�)LUPD�$JHQWHQ�EHLPLVVW�



���$JHQWHQV\VWHPH ��

LVW��:HLWHUKLQ�VROOWH�GLH�$N]HSWDQ]�YRQ�$JHQWHQ�LQ�0LFURVRIW�6\VWHPHQ�PLW�GLHVHP�LQ�VHLQHP
)XQNWLRQVXPIDQJ� UHFKW� EHVFKUlQNWHQ�9HUWUHWHU� JHWHVWHW�ZHUGHQ��'DV�ZLFKWLJVWH� =LHO� VFKHLQW
HLQH� GXUFK� GLH� (LQEULQJXQJ� HLQHV� 6SD�IDNWRUV� �VLHKH� $EVFKQLWW� ������� XQG� $GDSWLHUEDUNHLW
JHVWHLJHUWH��HPRWLRQDOH��%LQGXQJ�GHV�%HQXW]HUV�DQ�GDV�2IILFH�3DNHW�]X�VHLQ�

����$QZHQGXQJ��DXIJDEHQRULHQWLHUWH�8QWHUVXFKXQJ
EHVWlWLJW�6FKZlFKHQ�YRQ�$JHQWHQ

$EVFKQLWW� ������ KDW� DQKDQG� W\SLVFKHU� %HLVSLHOH� LOOXVWULHUW�� GDVV� 6RIWZDUHDJHQWHQ� VHKU� XQWHU�
VFKLHGOLFKH�$XIJDEHQ�KDEHQ��6RPLW�N|QQHQ�$JHQWHQ�QXU�XQWHU�%HU�FNVLFKWLJXQJ�LKUHU�VSH]L�
HOOHQ�$XIJDEH�XQWHUVXFKW�XQG�NULWLVLHUW�ZHUGHQ��'D]X�P�VVHQ�]XQlFKVW�HLJHQV�I�U�GDV�]X�XQ�
WHUVXFKHQGH�6\VWHP�DXIJDEHQRULHQWLHUWH��PHVVEDUH�.ULWHULHQ�DXIJHVWHOOW�ZHUGHQ��GLH�DQVFKOLH�
�HQG� �EHUSU�IW� ZHUGHQ�� 'LHVH� ZHQLJHU� NRQVWUXNWLYH� DOV� DQDO\WLVFKH�0HWKRGH� KDW�� ZLH� VLFK
]HLJHQ�ZLUG�� GHQ�+&,�*HVWDOWXQJVJUXQGVlW]HQ� JHJHQ�EHU�9RUWHLOH� KLQVLFKWOLFK�4XDQWLIL]LHU�
EDUNHLW� XQG� 2SHUDWLRQDOLVLHUEDUNHLW�� $X�HUGHP� LVW� HV� PLW� JHULQJHP� $XIZDQG� P|JOLFK�
$JHQWHQV\VWHPH�HWZD�PLW�HLQHU�&KHFNOLVWH�DXI�YRUKHU�DXIJHVWHOOWH�)RUGHUXQJHQ�]X�WHVWHQ�

7DEHOOH����$Q�$JHQWHQV\VWHPH�JHVWHOOWH�(UZDUWXQJHQ

.ODVVHQ�YRQ
$XIJDEHQ

%HLVSLHO (UZDUWXQJHQ�GHV�%HQXW]HUV 8PVHW�
]XQJ

6KRSSLQJDJHQW %DUJDLQ)LQGHU •� =HLWHUVSDUQLV�EHLP�6XFKHQ
•� $XIILQGHQ�GHV�J�QVWLJVWHQ�$QJHERWV
•� 9RUVFKODJ�YRQ�LQWHUHVVDQWHQ�3URGXNWHQ�XQG�6RQGHUDQJHERWHQ�
GLH�GHP�%HQXW]HU�XQEHNDQQW�VLQG

•� 6HOEVWlQGLJH�'XUFKI�KUXQJ�YRQ�(LQNlXIHQ
•� %HU�FNVLFKWLJXQJ�YRQ�6LFKHUKHLWVDVSHNWHQ

�
±
±

±

#

5HFRPPHQGHU ����EHLP�%URZ�
VHQ��/HWL]LD

•� 9RUVFKDX��%HQXW]HU�ZHL��VFKRQ�YRU�GHP�$XIUXI�HLQHV�/LQNV�
ZDV�VLFK�GDKLQWHU�YHUELUJW�

•� 2SWLVFKH�+HUYRUKHEXQJ�LQWHUHVVDQWHU�/LQNV
•� $Q]HLJH�WKHPDWLVFK�YHUZDQGWHU�XQG�ÄLQWHUHVVDQWHU³�/LQNV
•� %HVVHUH�2ULHQWLHUXQJVKLOIHQ�]X�Ä:R�ELQ�LFK"³��Ä:DV�NDQQ�LFK
KLHU�WXQ"³��Ä:R�NRPPH�LFK�KHU"³��Ä:RKLQ�NDQQ�LFK�JHKHQ"³�
GLH�GDV�Ä/RVW�LQ�+\SHUVSDFH³�3KlQRPHQ�YHUKLQGHUQ�

•� *HVFKZLQGLJNHLWVYRUWHLO�GXUFK�3UHORDGLQJ

±

�
±
±

±

+LOIH�)XQNWLRQ 2IILFH�$VVL�
VWDQW

•� +LOIH�LP�.RQWH[W
•� /|VXQJ�HLQHV�DNWXHOOHQ�3UREOHPV��RKQH�GDV�3UREOHP�DXVI�KUOLFK
EHVFKUHLEHQ�]X�P�VVHQ

•� 3URDNWLYLWlW��3URJUDPP�EHREDFKWHW�%HQXW]HU�XQG�PDFKW�VHOE�
VWlQGLJ�9RUVFKOlJH�]XU�$XIJDEHQRSWLPLHUXQJ

•� /HUQIXQNWLRQ��I�U�YHUVFKLHGHQH�.RPSHWHQ]JUDGH�XQG�$XIJD�
EHQJHELHWH

•� 9ROOVWlQGLJHV�1DFKVFKODJHZHUN

#

#

±

±

±

7DEHOOH��� VWHOOW� DXV�$EVFKQLWW�������HQWQRPPHQH�.ODVVHQ�YRQ�$XIJDEHQ�XQG�GD]X�SDVVHQGH
%HLVSLHOV\VWHPH�YRU��'LH�DXIJHVWHOOWHQ�(UZDUWXQJHQ�GHV�%HQXW]HUV�VLQG�DEJHOHLWHW�YRQ

•� YHUPXWHWHQ�(UZDUWXQJHQ� HLQHV�PLW�$JHQWHQV\VWHPHQ� LP�$OOJHPHLQHQ� YHUWUDXWHQ�%HQXW�
]HUV

•� �:HUEH���%HVFKUHLEXQJHQ�GHV�DNWXHOOHQ�$JHQWHQV\VWHPV



���$JHQWHQV\VWHPH��

•� YHUPXWHWHQ�6FKOXVVIROJHUXQJHQ��GLH�GHP�%HQXW]HU�GXUFK�GLH�$UW�GHU�5HSUlVHQWDWLRQ�GHV
$JHQWHQV\VWHPV�QDKHJHOHJW�ZHUGHQ

,Q�GHU�OHW]WHQ�6SDOWH�GHU�7DEHOOH�LVW�YHUPHUNW��RE�GDV�%HLVSLHOV\VWHP�GLH�MHZHLOLJH�$QQDKPH
HUI�OOW������QLFKW�HUI�OOW��±��RGHU�PLW�(LQVFKUlQNXQJHQ�HUI�OOW��#��

(V� ]HLJW� VLFK�� GDVV� GLH� �EHUZLHJHQGH� $Q]DKO� GHU� $QQDKPHQ� YRQ� GHQ� NRQNUHWHQ� 6\VWHPHQ
QLFKW� HUI�OOW�ZHUGHQ��'LHV�EHVWlWLJW� GLH�8QWHUVXFKXQJHQ�YRQ�7HJHQERV�X�D�� ������� ������ GLH
EHL� GHU�8QWHUVXFKXQJ� YRQ�$JHQWZDUH�� HLQHU� NRPPHU]LHOOHQ� LQWHOOLJHQWHQ� 6XFKPDVFKLQH� GHU
)LUPD�$XWRQRP\��ZHVHQWOLFKH�0lQJHO� KLQVLFKWOLFK� GHU�*HEUDXFKVWDXJOLFKNHLW� IHVWVWHOOHQ�� ,Q
GHU�RELJHQ�8QWHUVXFKXQJ�HUJDEHQ�VLFK�0lQJHO�XQDEKlQJLJ�GDYRQ��RE�HV�VLFK�XP�HLQHQ�6KRS�
SLQJDJHQWHQ��HLQHQ�5HFRPPHQGHU�RGHU�HLQH�+LOIH�)XQNWLRQ�KDQGHOW�

(LQ�(UJHEQLV� GHU�8QWHUVXFKXQJ� LVW� GHU�1DFKZHLV� LKUHU�:LUNVDPNHLW� EHLP� ,GHQWLIL]LHUHQ� YRQ
0lQJHOQ�EHL�$JHQWHQ��(V�IHKOW�DOOHUGLQJV�HLQ�:HUN]HXJ��XP�JHHLJQHWH�9RUVFKOlJH�]XU�hEHU�
ZLQGXQJ� GLHVHU�0lQJHO� ]X� PDFKHQ�� 'DV� HQWWlXVFKHQGH� )D]LW� GHU� 8QWHUVXFKXQJ� PDFKW� GLH
1RWZHQGLJNHLW� GHXWOLFK�� 0LWWHO� ]X� HQWZLFNHOQ�� GLH� $JHQWHQV\VWHPH� EHUHLWV� LQ� LKUHU� (QWVWH�
KXQJVSKDVH�YHUEHVVHUQ��'HQQ�ZROOWH�PDQ�%DUJDLQ)LQGHU��/HWL]LD�XQG�GHQ�2IILFH�$VVLVWHQWHQ
LP�QDFKKLQHLQ�PLW�GHQ�(UZDUWXQJHQ�GHV�%HQXW]HUV�LQ�(LQNODQJ�EULQJHQ��P�VVWH�PDQ�GLH�6\�
VWHPH�ZHLWJHKHQG�QHX�HUVWHOOHQ�

7DEHOOH����$QVSUXFK�XQG��KHXWLJH��:LUNOLFKNHLW�YRQ�6RIWZDUHDJHQWHQ

$QVSUXFK :LUNOLFKNHLW
+� /lVWLJH�5RXWLQHWlWLJNHLWHQ�ZHUGHQ��EHUQRPPHQ�
+� ,QIRUPDWLRQ�2YHUORDG�EHLP�%HQXW]HU�ZLUG�YHUKLQ�

GHUW�
+� 'LH� .RPSOH[LWlW� YRQ� 6\VWHPHQ� XQG� $XIJDEHQ

YHUULQJHUW�VLFK�

−� $JHQWHQ�O|VHQ�3UREOHPH�VFKOHFKWHU�DOV�KHUN|PP�
OLFKH�6RIWZDUH�

−� $JHQWHQ� VLQG� ZHQLJHU� JHEUDXFKVWDXJOLFK� DOV� KHU�
N|PPOLFKH�6RIWZDUH�

−� 6RIWZDUHDJHQWHQ� ZHUIHQ� QHXDUWLJH� %HGLHQXQJV�
SUREOHPH�DXI�

7DEHOOH� �� ]LHKW� HLQ� YHUDOOJHPHLQHUQGHV� )D]LW� GHU� ELVKHULJHQ� 8QWHUVXFKXQJVHUJHEQLVVH� YRQ
$JHQWHQV\VWHPHQ�� (V� H[LVWLHUW� HLQ� :LGHUVSUXFK� ]ZLVFKHQ� $QVSUXFK� XQG� :LUNOLFKNHLW� YRQ
6RIWZDUHDJHQWHQ����hEHUWULHEHQH�(UZDUWXQJHQ��8PVHW]XQJVPlQJHO�VRZLH�QHXDUWLJH�3UREOHPH
ZLH�GLH�XQJHZRKQW�HUVFKHLQHQGH�PLWWHOEDUH�6WHXHUXQJ�NRPSHQVLHUHQ� HLQHQ�*XWWHLO� GHU�9RU�
WHLOH�YRQ�$JHQWHQ�

����'UHL�+DXSWIRUGHUXQJHQ�]XU�/|VXQJ�YRQ
$JHQWHQSUREOHPHQ

:LH� NDQQ� PLW� HLQHP� LP� YRUDXVJHJDQJHQHQ� $EVFKQLWW� JHVFKlUIWHQ� 3UREOHPEHZXVVWVHLQ� GLH
/|VXQJ�GHU�6FKZLHULJNHLWHQ�YRQ�$JHQWHQ�DQJHJDQJHQ�ZHUGHQ"

•� 1LFKW�ZHLWHU�YHUZXQGHUOLFK�LVW��GDVV�VLFK�EHUHLWV�GXUFK�QRUPDOH�VRIWZDUHWHFKQLVFKH�0D��
QDKPHQ�HLQLJH�6FKZlFKHQ�VFKOHFKW�SURJUDPPLHUWHU�RGHU�VFKOHFKW�LQ�EHVWHKHQGH�6\VWHPH
LQWHJULHUWHU�$JHQWHQV\VWHPH�YHUPHLGHQ� ODVVHQ��'RFK�GHU�$QVSUXFK� LVW��QLFKW�DOOJHPHLQH�
VRQGHUQ�DJHQWHQVSH]LILVFKH�3UREOHPH�]X�O|VHQ��XQG�]ZDU�PLW�DJHQWHQVSH]LILVFKHQ�0LWWHOQ�

•� %HUHLWV� DQJHVSURFKHQ�ZXUGH� GLH� GHU�1XW]HQ� HLQHU�DXIJDEHQRULHQWLHUWHQ�$QDO\VH� GHV�6\�
VWHPV�XQG�GLH�1RWZHQGLJNHLW��EHUHLWV�LQ�LKUHU�(QWVWHKXQJVSKDVH�]X�YHUEHVVHUQ��:HLWHUKLQ

������������������������������ ����������������������������
��'LHVH�(UJHEQLVVH�ZHUGHQ�DXFK�GXUFK�VSlWHUH�8QWHUVXFKXQJHQ��VLHKH�$EVFKQLWWH�����XQG�������EHVWlWLJW�



���$JHQWHQV\VWHPH ��

LVW�ZLFKWLJ��I�U�$JHQWHQ�JHHLJQHWH�3UREOHP�]X�HUNHQQHQ�XQG�QXU�VROFKH�GXUFK�$JHQWHQ�]X
O|VHQ��VLHKH�$EVFKQLWW����������

•� (LQH� )RUGHUXQJ� QDFK� PD[LPLHUWHU� *HEUDXFKVWDXJOLFKNHLW�� ZDV� GLH� %HUHLFKH� %HQXW]HU�
IUHXQGOLFKNHLW�� (IIHNWLYLWlW� XQG� =XPXWEDUNHLW� XPIDVVW�� LVW� VLQQYROO�� 'LHVH� )RUGHUXQJ� EH�
VFKUlQNW�VLFK�DXI�$UEHLWVV\VWHPH��GD�VLFK�*HEUDXFKVWDXJOLFKNHLW�HUVW�LP�KDUWHQ��SURIHVVLR�
QHOOHQ�$UEHLWVHLQVDW]�DXV]DKOW��(V�LVW�GDJHJHQ�Y|OOLJ�OHJLWLP��GDVV�VLFK�H[SHULPHQWHOOH�6\�
VWHPH�ZLH�/HWL]LD�XQG�%DUJDLQ)LQGHU�DXI�GLH�EOR�H�'HPRQVWUDWLRQ�GHU�0DFKEDUNHLW�HLQHU
$JHQWHQWHFKQRORJLH� EHVFKUlQNHQ��'HVKDOE� EHVFKUlQNHQ� VLFK� DOOH�ZHLWHUHQ�8QWHUVXFKXQ�
JHQ��XQG�DXFK�GHU�/HLWIDGHQ�VHOEVW��DXI�SURIHVVLRQHOOH�$UEHLWVV\VWHPH�

•� (UJRQRPLVFKH�0HWKRGHQ�KDEHQ�VLFK�EHL�GHU�9HUEHVVHUXQJ�GHU�*HEUDXFKVWDXJOLFKNHLW�YRQ
6RIWZDUHDQZHQGXQJHQ�EHZlKUW��'D�JHUDGH�GLHVH�HLQHQ�6FKZDFKSXQNWH�KHXWLJHU�$JHQWHQ�
V\VWHPH�DXVPDFKW��VWHOOW�VLFK�GLH�)UDJH��RE�HUIROJUHLFKH�HUJRQRPLVFKH�0LWWHO�KLHU�KLOIUHLFK
VHLQ�N|QQHQ�

8P�GHU�OHW]WHQ�)UDJH�QDFK]XJHKHQ��ZHUGHQ�LP�IROJHQGHQ�.DSLWHO�GLHMHQLJHQ�HUJRQRPLVFKHQ
*HELHWH�XQWHUVXFKW��GLH�VLFK�EHL�$JHQWHQV\VWHPHQ�QXW]EULQJHQG�DQZHQGHQ� ODVVHQ��%HLVSLHOV�
ZHLVH�N|QQWHQ�GLH�6WlUNHQ�YRQ�$JHQWHQV\VWHPHQ��QlPOLFK�GLH�EHLP�$QVSUXFK�YRQ�$JHQWHQ
IRUPXOLHUWHQ� 3XQNWH�� XQWHUVW�W]W�ZHUGHQ��:HVHQWOLFKHU� I�U� GLH�*HEUDXFKVWDXJOLFKNHLW� LVW� MH�
GRFK�GLH�9HUPHLGXQJ�YRQ�8VDELOLW\�1DFKWHLOHQ�� GD�GLH� JHVDPWH�*HEUDXFKVWDXJOLFKNHLW� HLQHU
$QZHQGXQJ�QDFK�GHP�3ULQ]LS�GHV�VFKZlFKVWHQ�*OLHGV�HLQHU�.HWWH�GXUFK�VHLQH�6FKZDFKVWHO�
OHQ� EHJUHQ]W� ZLUG�� ,Q� $JHQWHQV\VWHPHQ� ZHUGHQ� GLH� IROJHQGHQ� 3UREOHPNRPSOH[H� DOV� GLH
+DXSWVFKZDFKVWHOOHQ�LGHQWLIL]LHUW��

��� $JHQWHQV\VWHPH�N|QQHQ� I�U� GHQ�%HQXW]HU� XQJHZRKQW� XQG� HUNOlUXQJVEHG�UIWLJ� VHLQ��%H�
VRQGHUV�PRELOH�XQG�0XOWLDJHQWHQV\VWHPH�VLQG� LQ�GLHVHP�=XVDPPHQKDQJ�SUREOHPDWLVFK�
,KUH�QHXDUWLJHQ�.RQ]HSWH�VLQG�ZLH�LKUH�)XQNWLRQVZHLVH�VFKZHU�GXUFKVFKDXEDU��XQG�HLQH
SDUDOOHOH�.RQWUROOH� XQG� 6WHXHUXQJ�PHKUHUHU�$JHQWHQ� VWHOOH�KRKH� $QIRUGHUXQJHQ� DQ� GHQ
%HQXW]HU����'HP�VWHKW�GHU�$QVSUXFK�YRQ�6RIWZDUHDJHQWHQ�HQWJHJHQ��GHP�VWHLJHQGHQ�$Q�
WHLO�QLFKW�SURIHVVLRQHOOHU�&RPSXWHUEHQXW]HU�HLQHQ�HLQIDFKHQ�=XJDQJ�]X�LPPHU�NRPSOH[H�
UHQ�6RIWZDUHV\VWHPHQ�DQ]XELHWHQ��)ROJOLFK�P�VVHQ�$JHQWHQ�GLH�%HODQJH�JHUDGH�YRQ�FRP�
SXWHUXQHUIDKUHQHQ�%HQXW]HUQ�EHU�FNVLFKWLJHQ��GLH�ZHGHU�PLW�6RIWZDUHV\VWHPHQ�LP�DOOJH�
PHLQHQ� YHUWUDXW� VLQG�� QRFK�PLW�$JHQWHQNRQ]HSWHQ� LP� VSH]LHOOHQ��$OVR�P�VVHQ�$JHQWHQ
/HUQSUR]HVVH� EHLP� %HQXW]HU� XQWHUVW�W]HQ� �� EH]�JOLFK� GHV� 6\VWHPV� ZLH� EH]�JOLFK� LKUHU
VHOEVW�

��� /DXW�0DHV�������������EDXW�GLH�$JHQWHQVFKQLWWVWHOOH�NHLQH�6FKLFKW�]ZLVFKHQ�%HQXW]HU�XQG
$QZHQGXQJ�DXI��ZHLO�GHU�%HQXW]HU�VWHWV�DOWHUQDWLY��GHQ�$JHQWHQ�XPJHKHQG��GLUHNW�PLW�GHU
$QZHQGXQJ� DUEHLWHQ� NDQQ�� 7DWVlFKOLFK� DEHU� �EHUQHKPHQ� $JHQWHQ� 6\VWHPIXQNWLRQHQ
UHVWORV��YRU�DOOHP�LQ�DOV�$JHQWHQV\VWHPHQ�NRQ]LSLHUWHQ�$QZHQGXQJHQ��RGHU�VHW]HQ�DXI�LK�
QHQ�DXI��,Q�EHLGHQ�)lOOHQ�ZLUG��IXQNWLRQDO�RGHU�WHFKQLVFK��HLQH�6FKLFKW�DXIJHEDXW��GLH�GLH
'LVWDQ]�]ZLVFKHQ�%HQXW]HU�XQG�6\VWHP�HUK|KHQ�XQG�]X�HLQHU�0LWWHOEDUNHLW�GHU�6WHXHUXQJ
I�KUHQ�NDQQ����,Q�PDQFKHQ�)lOOHQ�LVW�HV�JHUDGH�EHDEVLFKWLJW��GXUFK�GHQ�(LQVDW]�YRQ�$JHQ�
WHQ� GLH�.RQWUROOP|JOLFKNHLWHQ� GHV�%HQXW]HUV� ]X� EHVFKUlQNHQ�� ,Q� |IIHQWOLFKHQ� 6\VWHPHQ�
EHLVSLHOVZHLVH� ,QIR�.LRVNV� N|QQHQ� =HLW�� XQG� )XQNWLRQVEHVFKUlQNXQJHQ� QRWZHQGLJ� VHLQ�

������������������������������ ����������������������������
���%HLVSLHOVZHLVH�JHQ�JW�EHL�GHU��6XFKPDVFKLQH�$JHQWZDUH�QLFKW�GLH�(LQJDEH�YRQ�6XFKEHJULIIHQ�6WDWWGHVVHQ�PXVV�GHU�%HQXW]HU�SUR�6XFK�
WKHPD�MHZHLOV�HLQHQ�$JHQWHQ�HU]HXJHQ��ÄWUDLQLHUHQ³�XQG�GLH�6XFKH�VHOEVW�LQLWLLHUHQ�
���0LFURVRIWV�%RE�LVW�1HJDWLYEHLVSLHO�GDI�U��NHLQH�$OWHUQDWLYHQ�]XU�$JHQWHQVWHXHUXQJ�GHU�$QZHQGXQJ��KLHU��GHV�%HWULHEVV\VWHPV��]X]XODV�
VHQ��'HU�2IILFH�$VVLVWDQW�GDJHJHQ��YRUJHVWHOOW�LP�YRUDXVJHKHQGHQ�$EVFKQLWW��VHW]W�WHFKQLVFK�DXI�YRUKDQGHQHU�)XQNWLRQDOLWlW�GHU�+LOIHIXQNWL�
RQ�DXI���EHUWUlJW�GDGXUFK�DOOHUGLQJV�DXFK�GHUHQ�8Q]XOlQJOLFKNHLWHQ�



���$JHQWHQV\VWHPH��

bKQOLFK�YHUKlOW�HV�VLFK�LQ�WXWRULHOOHQ�RGHU�VLFKHUKHLWVNULWLVFKHQ�6\VWHPHQ��,Q�EHLGHQ�)lOOHQ
OLHJW�GLH�/|VXQJ�LQ�GHU�2SWLPLHUXQJ�GHV�.RQWUROODVSHNWV�PLW�+&,�0HWKRGHQ�

��� .ULWLNHUQ� ZLH� /DQLHU� �������� 1RUPDQ� ������� XQG� 6KQHLGHUPDQ� X�D�� ������� ���� ]XIROJH
O|VHQ�$JHQWHQ�EHLP�%HQXW]HU�0LVVWUDXHQ�XQG�$QJVWJHI�KOH�DXV���LQVEHVRQGHUH��ZHQQ�VLH
DOV� ÄLQWHOOLJHQW³� EH]HLFKQHW� ZHUGHQ�� 9LHOH� %HQXW]HU� EH]ZHLIHOQ�� GDVV� $JHQWHQV\VWHPH
NRVWVSLHOLJH��ZLH�EHL�6KRSSLQJDJHQWHQ��RGHU�VLFKHUKHLWVNULWLVFKH�$NWLRQHQ�WDWVlFKOLFK�DE�
VROXW�]XYHUOlVVLJ� DXVI�KUHQ��'LHVHU�(IIHNW�ZLUG�GXUFK�GLH�EHLGHQ�]XOHW]W� JHQDQQWHQ�3UR�
EOHPEHUHLFKH�QRFK�YHUVWlUNW��'LH�.RUUHNWKHLW�GHU�6\VWHPH�YRUDXVJHVHW]W��PXVV�DXV�GLHVHP
*UXQG�YHUVXFKW�ZHUGHQ��PLW�+&,�0LWWHOQ�GHP�%HQXW]HUV�XQEHJU�QGHWH�bQJVWH�YRU�$JHQ�
WHQV\VWHPHQ�]X�QHKPHQ��VR�GDVV�HU�GHP�6RIWZDUHDJHQWHQ�PLW�5HFKW�YHUWUDXHQ�NDQQ��9RU
DOOHP�VROO�YHUKLQGHUW�ZHUGHQ��GDVV�VLFK�GHU�$JHQWHQEHJULII�]X�HLQHP�QHJDWLYHQ�6FKODJZRUW
HQWZLFNHOW��ZLH�HV���EHUHFKWLJW�RGHU�QLFKW���GHQ�%HJULIIHQ�$FWLYH;�XQG�&RRNLH�ZLGHUIDKUHQ
LVW�

'LH�YRUDXVJHJDQJHQHQ�$UJXPHQWDWLRQVVWUlQJH�ZHUGHQ�LQ�RELJHU�$EELOGXQJ���JUDILVFK�YHUDQ�
VFKDXOLFKW�� $XVJDQJVSXQNW� DOOHU� hEHUOHJXQJHQ� LVW� GDV� =LHO�� GLH� *HEUDXFKVWDXJOLFKNHLW� YRQ
6RIWZDUHDJHQWHQ�]X�PD[LPLHUHQ��'LHVHV�=LHO�VWHKW�LQ�GHU�*UDILN�DQ�REHUVWHU�6WHOOH��(LQ�:HJ
]XP�=LHO�LVW�GLH�'HPRQVWUDWLRQ��ZDQQ�XQG�LQZLHIHUQ�$JHQWHQ�NRQYHQWLRQHOOHQ�$QZHQGXQJHQ
�EHUOHJHQ�VLQG��'LHVH�'HPRQVWUDWLRQ�ZLUG�DP�HKHVWHQ�JHOLQJHQ��ZHQQ�GHU�(LQVDW]�YRQ�$JHQ�

$EELOGXQJ����'LH�(UI�OOXQJ�GHU�+DXSWIRUGHUXQJHQ�HUK|KW�GLH�*HEUDXFKVWDXJOLFKNHLW�YRQ�$JHQWHQV\VWH�
PHQ�

�EHUZLQGHW�EHUZLQGHW�EHUZLQGHW

+DXSWIRUGHUXQJHQ /HUQI|UGHUOLFKNHLW .RQWUROORSWLPLHUXQJ 9HUWUDXHQVELOGXQJ

9RUDXVVHW]XQJHQ

(UNOlUXQJVEHG�UIWLJNHLW�
/HUQHUIRUGHUQLVVH

0LWWHOEDUNHLW�GHU
6WHXHUXQJ

0LVVWUDXHQ�JHJHQ�EHU
GHP�$JHQWHQ

8VDELOLW\�6FKZlFKHQ
YHUPHLGHQ

$JHQWHQ�O|VHQ�3UREOHPH
EHVVHU��DOV�DQGHUH�0HWKRGHQ

8VDELOLW\�6WlUNHQ
DXVQ�W]HQ

$JHQWHQ�VLQG
EHQXW]HUIUHXQGOLFK

+RKH�*HEUDXFKVWDXJOLFKNHLW
YRQ�$JHQWHQV\VWHPHQ

9HUULQJHUXQJ�GHU�.RPSOH[LWlW

$JHQWHQ�QXU�EHL�JHHLJQH�
WHQ�3UREOHPHQ�HLQVHW]HQ

$EQDKPH�YRQ�5RXWLQHWlWLJNHLWHQ
9HUKLQGHUXQJ�YRQ�,QIRUPDWLRQ�2YHUORDG

'HPRQVWUDWLRQ

=LHO

9RUWHLOH

1DFKWHLOH



���$JHQWHQV\VWHPH ��

WHQ�DXI�%HUHLFKH�IRNXVVLHUW�ZLUG��LQ�GHQHQ�$JHQWHQ�WDWVlFKOLFK�NRQ]HSWLRQHOOH�9RUWHLOH�JHJHQ�
�EHU�DQGHUHQ�0HWKRGHQ�KDEHQ�

(LQH�ZHLWHUHV�0LWWHO�]XP�=LHO�LVW�GLH�'HPRQVWUDWLRQ�GHU�%HQXW]HUIUHXQGOLFKNHLW�YRQ�$JHQWHQ�
ZDV� GXUFK� 9HUVWlUNXQJ� GHU� 8VDELOLW\�9RUWHLOH� XQG� 9HUPHLGXQJ� YRQ� 8VDELOLW\�1DFKWHLOHQ
P|JOLFK�LVW��8VDELOLW\�6WlUNHQ�N|QQHQ�DXI�UHODWLY�XQSUREOHPDWLVFKH�:HLVH�PD[LPLHUW�ZHUGHQ�
QlPOLFK�LP�ZHVHQWOLFKHQ�GXUFK�HLQH�JHHLJQHWH�:DKO�GHU�$JHQWHQGRPlQH��'LH�JUR�HQ�8VDEL�
OLW\�1DFKWHLOH�(UNOlUXQJVEHG�UIWLJNHLW��0LWWHOEDUNHLW�GHU�6WHXHUXQJ�XQG�0LVVWUDXHQ�YHUODQJHQ
GDJHJHQ�QDFK�VSH]LHOOHQ��GXUFK�GLH�+DXSWIRUGHUXQJHQ�DXVJHGU�FNWH�*HJHQPD�QDKPHQ��$OVR
ZHUGH�LFK�LP�IROJHQGHQ�GLHMHQLJHQ�*HVWDOWXQJVULFKWOLQLHQ�DXVZlKOHQ�XQG�I�U�$JHQWHQ�DQSDV�
VHQ��GLH�VSH]LHOO�GLH�JHQDQQWHQ�+DXSWIRUGHUXQJHQ�QDFK�����/HUQI|UGHUOLFKNHLW������.RQWUROORS�
WLPLHUXQJ�XQG�����9HUWUDXHQVELOGXQJ�XQWHUVW�W]HQ�XQG�GDPLW�OHW]WOLFK�GLH�*HEUDXFKVWDXJOLFK�
NHLW�YRQ�6RIWZDUHDJHQWHQ�HUK|KHQ�� ,Q�$EVFKQLWW����� LVW�GLHVHU�6FKULWW�YROOHQGHW�� LQ�ZHOFKHP
PLW�$EELOGXQJ����GLH�RELJH�$EELOGXQJ�QDFK�XQWHQ�KLQ�GXUFK�HLQ�6\VWHP�YRQ�.ULWHULHQ�YHU�
YROOVWlQGLJW�ZLUG�

:LU� KDOWHQ� IHVW��'LH�$XIJDEH� DQ�+&,� LVW��0HWKRGHQ� ]X� OLHIHUQ�� XP� GLH� 6FKZDFKSXQNWH� GHU
%HQXW]EDUNHLW� YRQ� $JHQWHQV\VWHPHQ� ]X� EHKHEHQ�� *HJHQ� GLH� +DXSWPlQJHO� VWHOOH� LFK� GUHL
+DXSWIRUGHUXQJHQ�

��� /HUQI|UGHUOLFKNHLW

��� .RQWUROORSWLPLHUXQJ

��� 9HUWUDXHQVELOGXQJ

'LH�+&,�ZLUG�DOVR�LP�IROJHQGHQ�.DSLWHO�YRQ�YRUQKHUHLQ�GDUDXI�XQWHUVXFKW��ZHOFKH�LKUHU�*H�
VWDOWXQJVULFKWOLQLHQ�GLHVH�GUHL�+DXSWIRUGHUXQJHQ�XQWHUVW�W]HQ�

����*HQHUHOOH�*UHQ]HQ�XQG�3UREOHPH�YRQ�$JHQWHQ
$X�HU�GHQ�ELVKHU�DQJHVSURFKHQHQ�%HVFKUlQNXQJHQ�YRQ�6RIWZDUHDJHQWHQ�H[LVWLHUHQ�QRFK�DQ�
GHUH�JUXQGOHJHQGH� /LPLWLHUXQJHQ� YRQ�6RIWZDUHDJHQWHQ��2KQH� VLH� LP�5DKPHQ�GLHVHU�$UEHLW
O|VHQ�]X�N|QQHQ��P|FKWH�LFK�VLH�GHQQRFK�HUZlKQHQ��XP�GLH�(UZDUWXQJHQ� LQ�GHQ�]X�HQWZLN�
NHOQGHQ�$JHQWHQ�/HLWIDGHQ�LQ�UHDOLVWLVFKHQ�*UHQ]HQ�]X�KDOWHQ�

6HW]W�VLFK�GLH�LPPHU�EUHLWHUH�9HUZHQGXQJ�GHV�$JHQWHQEHJULIIV�I�U�XQWHUVFKLHGOLFKH��]XP�7HLO
NRQWUlUH�.RQ]HSWH�IRUW��VR�N|QQWH�VLFK�GHU�%HJULII�]X�HLQHP�LQKDOWVORVHQ�6FKODJZRUW�HQWZLN�
NHOQ��$XI�GLHVHOEH�:HLVH�VLQG�$WWULEXWH�ZLH�ÄLQWHUDNWLY³�XQG�ÄJHQHULVFK³�2SIHU�LKUHV�HLJHQHQ
(UIROJV�JHZRUGHQ��/lQJVW�KDEHQ�VLH�LKUHQ�HLQVWLJHQ�,QKDOW�YHUORUHQ��VFKP�FNHQ�DEHU�ZHLWHUKLQ
GLH�%HVFKUHLEXQJHQ� ]DKOUHLFKHU�6RIWZDUHSURGXNWH����$XFK� GHU� XPJHNHKUWH� )DOO� LVW� GHQNEDU�
GDVV�QlPOLFK�HLQ�0RGHZRUW�ZLH�Ä$JHQW³�DXFK�HLQPDO�DXV�GHU�0RGH�NRPPW�XQG�Y|OOLJ�YHU�
VFKZLQGHW��=ZHL�GHU�HUIROJUHLFKVWHQ�$JHQWHQV\VWHPH��1HWERWV�-DQJR�XQG�0LFURVRIWV�2IILFH�
$VVLVWHQW��ZHUGHQ�YRQ�GHQ�+HUVWHOOHUQ�EHZXVVW�QLFKW�DOV�Ä$JHQWHQ³�EH]HLFKQHW��ZDV�PLW�GHU
0LVVYHUVWlQGOLFKNHLW�GHV�%HJULIIV�EHJU�QGHW�ZLUG�

0DQ�NDQQ�3DUDOOHOHQ�]LHKHQ�]ZLVFKHQ�YHUJDQJHQHQ�:HOOHQ�GHU�(XSKRULH��EHU�Ä(OHNWURQHQJH�
KLUQH³��N�QVWOLFKH� ,QWHOOLJHQ]�XQG�GDV�GHU�DNWXHOOHQ� ,QWHUQHW�(XSKRULH�� LQ�GHVVHQ�)DKUZDVVHU

������������������������������ ����������������������������
���%HLP�.XQGHQ�ZHFNHQ�VLH�]ZDU�NHLQH�VSH]LILVFKHQ�(UZDUWXQJHQ�PHKU��N|QQHQ�DEHU�GHQQRFK�QLFKW�HLQIDFK�ZHJJHODVVHQ�ZHUGHQ��'D�DOOH
DQGHUHQ�$QELHWHU� LKUH�3URGXNWH�PLW� LKQHQ�VFKP�FNHQ��Z�UGH� LQ�GLHVHP�)DOO� RSWLVFK� HWZDV� ÄIHKOHQ³��ZDV� LQ�)ROJH�GLH�.XQGHQ�YRP�.DXI
DEEULQJHQ� N|QQWH��(LQH�$QDORJLH� NDQQ� KLHU� GLH� /HEHQVPLWWHOZHUEXQJ� GLHQHQ�� GLH� GLH�PHLVWHQ� LKUHU� 3URGXNWH� DOV� ÄZRKOVFKPHFNHQG³� XQG
ÄJHVXQG³�DQSUHLVW��REZRKO�GLHVH�$WWULEXWH�NHLQH�VSH]LHOOHQ�(UZDUWXQJHQ�EHLP�.XQGHQ�ZHFNHQ�



���$JHQWHQV\VWHPH��

$JHQWHQ�LKUHQ�JUR�HQ�$XIVFKZXQJ�JHQRPPHQ�KDEHQ����%LVKHU�ZXUGH�MHGH�GLHVHU�:HOOHQ�YRQ
HLQHU� 3KDVH� GHU� (UQ�FKWHUXQJ� DEJHO|VW�� XQG� GLHVH�(QWZLFNOXQJ� N|QQWHQ� LQ� lKQOLFKHU�:HLVH
$JHQWHQ�GXUFKPDFKHQ��'HQQ�LQ�GHU�DXJHQEOLFNOLFKHQ�(XSKRULH�XP�$JHQWHQ�ZHUGHQ��ZLH�EH�
UHLWV� HUZlKQW�� YHUVFKLHGHQWOLFK� �EHUWULHEHQH� RSWLPLVWLVFKH� (UZDUWXQJHQ� DQ� GLH� )lKLJNHLWHQ
]XN�QIWLJHU�$JHQWHQV\VWHPH�JHZHFNW��6REDOG�NODU�ZLUG�� GDVV� YLHOH�%HKDXSWXQJHQ� XQKDOWEDU
VLQG��N|QQWH�GLHV�]X�JUR�HQ�(QWWlXVFKXQJHQ�XQG�]X�HLQHU�DOOJHPHLQ�QHJDWLYHQ�%HVHW]XQJ�GHV
$JHQWHQEHJULIIV�I�KUHQ��$XFK��1ZDQD���������I��VLHKW�GLHVHV�3UREOHP��LQ�GHVVHQ�)ROJH�HU�HLQ
9HUVFKZLQGHQ�GHV� ,QWHUHVVHV�VRZLH�GHU�)|UGHUPLWWHO�EHI�UFKWHW�� ,Q�MHGHP�)DOO�VROOWH�GLH�*H�
VFKLFKWH� GHU� Ä.�QVWOLFKHQ� ,QWHOOLJHQ]³� HLQ� PDKQHQGHV� %HLVSLHO� VHLQ� I�U� GLH� *HIDKUHQ�� HLQH
QHXH�7HFKQRORJLH�LQ�GHQ�5DQJ�HLQHV�$OOKHLOPLWWHOV�]X�HUKHEHQ�

(LQ]HOQH�.ULWLNHU��/DQLHU�������6WROO���������II��6KQHLGHUPDQ�X�D������������OHKQHQ�6RIWZD�
UHDJHQWHQ�DXV�SULQ]LSLHOOHQ�(UZlJXQJHQ�DE��6LH�KDEHQ�JUR�H�NRQ]HSWXHOOH�RGHU�6LFKHUKHLWV�
EHGHQNHQ��ZHVKDOE�VLH�YRQ�GHU�9HUZHQGXQJ�YRQ�$JHQWHQ�JDQ]�DEUDWHQ�XQG�VWDWWGHVVHQ�UHLQH
GLUHNW�PDQLSXODWLYH�2EHUIOlFKHQ�IDYRULVLHUHQ��(V�LVW�ZHQLJ�DXVVLFKWVUHLFK��GLHVHQ�JUXQGOHJHQ�
GHQ�%HGHQNHQ�GXUFK�EOR�H�9HUEHVVHUXQJ�YRQ�6RIWZDUHDJHQWHQ�EHJHJQHQ�]X�N|QQHQ�

$OV� NRQNUHWHV�%HLVSLHO� I�U� SULQ]LSLHOOH� /LPLWLHUXQJHQ� YRQ�$JHQWHQV\VWHPHQ�P|FKWH� LFK� QXQ
6KRSSLQJDJHQWHQ� KHUDXVJUHLIHQ�� 'LHVHU� 7\S� YRQ� $JHQW� VXFKW� I�U� GHQ� %HQXW]HU� LP�:::
QDFK�3URGXNWHQ�XQG�NDQQ�VLH�XQWHU�EHVWLPPWHQ�%HGLQJXQJHQ�DXFK�NDXIHQ����6ROFKH�6\VWHPH
N|QQHQ� QXU� EHL� 0DUNWWUDQVSDUHQ]� RSWLPDO� DUEHLWHQ�� 2SWLPLVWLVFKH� 6WLPPHQ� JODXEHQ�� GDVV
.lXIHU�GXUFK�ÄHOHFWURQLF�VKRSSLQJ´�ELQQHQ�ZHQLJHU�-DKUH��ÄGLH�6RUWLPHQWV��XQG�3UHLVWUDQVSD�
UHQ]�]XU�FNJHZRQQHQ�>KDEHQ�ZHUGHQ@´��%XUJHU�X�D��������������'RFK�GLHVHU�*ODXEH�LVW�LOOX�
VRULVFK��NDQQ�GRFK�HLQ�$JHQW�I�U�HLQ�EHVWLPPWHV�3URGXNW�QLHPDOV�HLQH�YROOVWlQGLJH�RGHU��EHU
GHQ�3UHLVIDNWRU�KLQDXVJHKHQGH�YHUJOHLFKHQGH�0DUNW�EHUVLFKW�OLHIHUQ�

•� $JHQWHQ� OLHIHUQ�NHLQH� YROOVWlQGLJH�$QJHERWV�EHUVLFKWHQ��'D]X� LVW� GDV�:::�]X� XQ�
�EHUVLFKWOLFK�� XQG� GLH�0HQJH� SRWHQWLHOOHU� $QELHWHU� EHILQGHW� VLFK� LQ� HLQHP� DQGDXHUQGHQ
:DQGHO�� +HXWLJH� 6KRSSLQJDJHQWHQ� VLQG� DXI� HLQH� �HQWZLFNOHUVHLWLJ� IHVW� GHILQLHUWHQ�
7HLODXVZDKO�YRQ�$QELHWHUQ�EHVFKUlQNW����8QG�VHOEVW�XQWHU�GLHVHQ�KDQGYHUOHVHQHQ�$QELH�
WHUQ�VLQG�$JHQWHQ�QLFKW��EHUDOO�ZLOONRPPHQ��'D�YRQ�HLQHP�3UHLVYHUJOHLFK�QXU�%LOOLJDQ�
ELHWHU��VRJHQDQQWH��SULFH�OHDGHUV�ZLUNOLFK�SURILWLHUHQ��VFKOLH�HQ�HLQH�5HLKH�YRQ�$QELHWHUQ
$JHQWHQ�YRP�=XJULII�DXI�LKUH�$QJHERWVVHLWHQ�DXV��VLHKH�%DUJDLQ)LQGHU��$EELOGXQJ����

•� 6KRSSLQJDJHQWHQ� XQWHUVFKHLGHQ� 3URGXNWH� DXVVFKOLH�OLFK� QDFK� GHP� )DNWRU� 3UHLV�
'DPLW�EHVFKUlQNW�VLFK�GHU�(LQVDW]EHUHLFK�YRQ�6KRSSLQJDJHQWHQ�DXWRPDWLVFK�DXI�0DVVHQ�
SURGXNWH�XQG�EHVWLPPWH�'LHQVWOHLVWXQJHQ��GLH�ELV�DXI�GHQ�3UHLV�LGHQWLVFK�VLQG��:HLWHUKLQ
VLQG� QLFKW�QHXZHUWLJH� *�WHU� DXV]XVFKOLH�HQ�� GD�:HUWYHUOXVWH� K|FKVWHQV� IRUPHOKDIW� YRQ
$JHQWHQ�EHUHFKQHW�ZHUGHQ�N|QQHQ��LQ�GHU�3UD[LV�DEHU�GHU�VXEMHNWLYH�5HVWZHUW�JHEUDXFKWHU
*�WHU�I�U�GHQ�.XQGHQ�GHQ�$XVVFKODJ�JLEW��:HLWHUKLQ�NDQQ�GHU�$JHQW�QLFKW�ZLVVHQ��ZHO�
FKHU�$EQXW]XQJVJUDG�HLQHV�3URGXNW�I�U�GHQ�%HQXW]HU�QRFK�DN]HSWDEHO�LVW���

•� 0HKUZHUWH�YHUKLQGHUQ�GLH�9HUJOHLFKEDUNHLW�YRQ�3URGXNWHQ��'D�GLH�PHLVWHQ�2QOLQH�
$QELHWHU�LQ�GHU�7DW�HLQH�0DUNWWUDQVSDUHQ]�I�UFKWHQ��ZHUGHQ�VLH���JHQDX�ZLH�KHUN|PPOLFKH

������������������������������ ����������������������������
���$XI�GLH�3DUDOOHOHQ�]ZLVFKHQ�GLHVHQ�:HOOHQ�GHU�(XSKRULH�XQG�GLH�PDQJHOQGH�6HULRVLWlW�LKUHU��RIW�EHPHUNHQVZHUW�JOHLFKODXWHQGHQ��9HUVSUH�
FKXQJHQ�ZHLVW�EHLVSLHOVZHLVH�6WROO����������I��KLQ�
���'LH�(QWVFKHLGXQJ��KLHU�6KRSSLQJDJHQWHQ�DOV�%HLVSLHO�KHUDXV]XJUHLIHQ��EHJU�QGHW�VLFK�DXV�GHU�GHWDLOOLHUWHQ�8QWHUVXFKXQJ�GHV�6KRSSLQJD�
JHQWHQ�-DQJR�LQ��$EVFKQLWW������%HUHLWV�MHW]W�VROO�GHU�/HVHU�HLQ�9HUVWlQGQLV�I�U�)XQNWLRQHQ�XQG�*UHQ]HQ�GLHVHV�$JHQWHQW\SV�JHZLQQHQ�
���(LQH�$XVQDKPH�ELOGHW�KLHU�GHU�H[SHULPHQWHOOH�6KRSSLQJDJHQW�6KRS%RW��'RUHQERRV�X�D���������GHU���DOOHUGLQJV�PLW�]DKOUHLFKHQ�%HVFKUlQ�
NXQJHQ���VHOEVWlQGLJ�QHXH�$QELHWHU�XQG�$QJHERWH�ILQGHQ�NDQQ�
���0DQ�GHQNH�QXU�DQ�GLH�ZHLWDXV�EHVVHUHQ�9HUNDXIVDXVVLFKWHQ�I�U�HLQ��XQG�GHQVHOEHQ��OHLFKW�YHUEHXOWHQ�*HEUDXFKWZDJHQ�LQ�)UDQNUHLFK�DOV�LQ
'HXWVFKODQG�
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$QELHWHU���GLHVH�HIIHNWLY�]X�YHUKLQGHUQ�ZLVVHQ����'HQQ�RKQH�JUR�HQ�$XIZDQG�N|QQHQ�VLH
0HKUZHUWH�ZLH�*HVFKHQNSDFNXQJHQ��0HQJHQ�� E]Z�� .RPELQDWLRQVUDEDWWH� RGHU� HLQH� NR�
VWHQORVH�+RWOLQH�DQELHWHQ���GLH�/LVWH�OlVVW�VLFK�EHOLHELJ�IRUWVHW]HQ��'HU�$JHQW�NDQQ�LP�EH�
VWHQ�)DOO�XPIDVVHQG�LQIRUPLHUHQ��EHU�9HUI�JEDUNHLW��6RQGHUDQJHERWH��*DUDQWLHQ��*HE�K�
UHQ� HWF�� GHV� JHZ�QVFKWHQ�3URGXNWV��$EHU� GLH� (QWVFKHLGXQJ� I�U� HLQ� EHVWLPPWHV� 3URGXNW�
XQG�YRU�DOOHP�GDV�$XIVWHOOHQ�YRQ�(QWVFKHLGXQJVNULWHULHQ� �ÄZDV� LVW�PLU�KLHU�DP�ZLFKWLJ�
VWHQ"´��EOHLEW�GLH�$XIJDEH�GHV�0HQVFKHQ�

•� 9LHOH�*�WHU�N|QQHQ�QLFKW�KLQUHLFKHQG�JHQDX�VSH]LIL]LHUW�ZHUGHQ��)�U�GLH�LP�.RQWH[W
YRQ�6KRSSLQJDJHQWHQ�EHOLHEWHQ�&'V�UHLFKW�GLH�$QJDEH�YRQ�7LWHO�XQG�,QWHUSUHW�]XU�KLQUHL�
FKHQG�JHQDXHQ�6SH]LILNDWLRQ�DXV��'DJHJHQ�XPIDVVW�GLH�0HQJH�QRWZHQGLJHU�6SH]LILNDWLR�
QHQ�EHL�GHU�%XFKXQJ�HLQHV�8UODXEV�RGHU�EHLP�.DXI�HLQHV�$XWRV�LPPHQV�YLHOH�'HWDLOV��2IW
KDW�HLQH�3HUVRQ��GLH�HLQ�$XWR�NDXIHQ�ZLOO��JHQDXH�9RUVWHOOXQJHQ��EHU�0DUNH�XQG�0RGHOO
GHV� �:XQVFKIDKU]HXJV��NHQQW�DEHU�GLH�P|JOLFKHQ�0RWRULVLHUXQJV��XQG�$XVVWDWWXQJVYDUL�
DQWHQ��)DUEJHEXQJHQ�XQG�([WUDV�VHOEVW�QLFKW��'D�VLH�GLHVH�]XP�.DXI�QRWZHQGLJHQ�,QIRU�
PDWLRQHQ� GHP� $JHQWHQ� QLFKW� PLWWHLOHQ� NDQQ�� EOHLEW� GHU� P|JOLFKH� (LQVDW]UDKPHQ� GHV
$JHQWHQ�KLHU�DXI�GDV�(LQKROHQ�YRQ�,QIRUPDWLRQHQ�EHVFKUlQNW�

•� 'LH�'RPlQH�Ä6KRSSLQJ³�LVW�I�U�$JHQWHQ�QXU�EHGLQJW�JHHLJQHW��*UXQGVlW]OLFK�OlVVW�VLFK
JHJHQ�6KRSSLQJDJHQWHQ� DQI�KUHQ�� GDVV� GLH�.DXISUlIHUHQ]HQ� YRQ�0HQVFKHQ� ]HLWOLFK� XQG
VLWXDWLY�VWDUN�YDULLHUHQ��XQVFKDUI�XQG�ZLGHUVSU�FKOLFK�VLQG��*HUDGH�GXUFK�GLH�JHGDQNOLFKH
%HVFKlIWLJXQJ�PLW�GHP�]X�NDXIHQGHQ�2EMHNW�lQGHUQ��YHUEODVVHQ�RGHU�NRQNUHWLVLHUHQ�VLFK
GLH�.DXIDEVLFKWHQ��2IW�HQWVWHKW�HLQ�.DXIZXQVFK�VSRQWDQ�RGHU�HUVW�VLWXDWLY�LP�*HVFKlIW�

,Q�DQGHUHQ�$QZHQGXQJVEHUHLFKH�YRQ�6RIWZDUHDJHQWHQ�ODVVHQ�VLFK�LQ�YHUJOHLFKEDUHP�$XVPD�
JHQHUHOOH�3UREOHPH�XQG�*UHQ]HQ� ILQGHQ�� GRFK� VROO� GLH�'RPlQH� 6KRSSLQJDJHQW� DOV� %HLVSLHO
KLHU�JHQ�JHQ�

����=XVDPPHQIDVVXQJ
$XVJHKHQG� YRQ� HLQHU� %HJULIIVEHVWLPPXQJ� Ä$JHQW³� ZXUGH� HLQH� �EHUEOLFNVDUWLJH� (LQWHLOXQJ
YRQ�$JHQWHQ��V\VWHPHQ�� LQ�.DWHJRULHQ��$VSHNWH� XQG�$XIJDEHQ� YRUJHQRPPHQ�� %HLVSLHOKDIW
DXVJHZlKOWH�DNWXHOOH�$JHQWHQV\VWHPH� LOOXVWULHUHQ�)XQNWLRQ�XQG�/HLVWXQJ��PDFKHQ�DEHU� DXFK
6FKZlFKHQ�GLHVHU�7HFKQRORJLH�GHXWOLFK��$OV�0HWKRGH�]XU�3UREOHPHUNHQQXQJ�ZLUG�HLQH�DXI�
JDEHQRULHQWLHUWH� $QDO\VH� YRUJHVFKODJHQ�� DOV� 0LWWHO� ]XU� hEHUZLQGXQJ� GHU� 3UREOHPH� GLH
+DXSWIRUGHUXQJHQ� /HUQI|UGHUOLFKNHLW�� .RQWUROORSWLPLHUXQJ� XQG� 9HUWUDXHQVELOGXQJ� DXIJH�

������������������������������ ����������������������������
���.UXOZLFK������E��VWHOOW�JHJHQ�GLHVH�$UJXPHQWDWLRQ�HLJHQH�(UIDKUXQJHQ�PLW�VHLQHP�&'�6KRSSLQJDJHQWHQ�%DUJDLQ)LQGHU��'HPQDFK�XQWHU�
VW�W]HQ�2QOLQH�9HUNlXIHU�6KRSSLQJDJHQWHQ��ZHLO�GHU�9RUWHLO�GHU�HUK|KWHQ�3XEOL]LWlW�LKUHV�$QJHERWV�GHQ�1DFKWHLO�GHU�3UHLVWUDQVSDUHQ]��EHU�
VWHLJW��:HLWHUKLQ�EHREDFKWHW�.UXOZLFK��GDVV�GHU�W\SLVFKH�2QOLQH�%HVXFKHU�]ZHL�&'V�HUZLUEW��RKQH�I�U�GLH�]ZHLWH�&'�HLQHQ�HUQHXWHQ�3UHLV�
YHUJOHLFK�PLW� %DUJDLQ)LQGHU� DQ]XVWHOOHQ�� 'DUDXV� OHLWHW� .UXOZLFK� HLQHQ� JHQHUHOO� JHULQJHQ� 6WHOOHQZHUW� GHU�0DUNWWUDQVSDUHQ]� DE�� �EHUVLHKW
GDEHL�DEHU��GDVV�GHU�*HVDPWSUHLV�I�U�%HVWHOOXQJHQ�EHL�]ZHL�YHUVFKLHGHQHQ�$QELHWHUQ�GRSSHOWH�9HUVDQGNRVWHQ�]XU�)ROJH�KlWWH��'LHVH�7DWVDFKH
LVW�GHP�.lXIHU�MHGRFK�EHZXVVW��*HJHQ�.UXOZLFKV�HUVWHV�$UJXPHQW�OlVVW�VLFK�HLQZHQGHQ��GDVV�GDV�(QWJHJHQNRPPHQ�GHU�+lQGOHU�QXU�HLQHQ
PRPHQWDQHQ�9RUWHLO�LQ�GHU�$QODXISKDVH�HLQHV�6KRSSLQJDJHQWHQ�GDUVWHOOW��6SlWHVWHQV�]X�GHP�=HLWSXQNW��DQ�GHP�ZHLWHU�HQWZLFNHOWH�6KRSSLQ�
JDJHQWHQ��EHU�EHVVHUH�0HWKRGHQ�GHU�DXWRQRPHQ�$QELHWHUVXFKH�YHUI�JHQ��ZLUG�GLHVH�0|JOLFKNHLW�GHU�(LQIOXVVQDKPH�YHUVFKZLQGHQ�



���$JHQWHQV\VWHPH��

VWHOOW��'HU�YRUDXVJHJDQJHQH�$EVFKQLWW�KDW�GDU�EHUKLQDXV�SULQ]LSLHOOH�*UHQ]HQ�GHU�9HUEHVVH�
UXQJ�YRQ�$JHQWHQ�DXIJH]HLJW�
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�� +XPDQ�&RPSXWHU�,QWHUDFWLRQ
1RFK�ELV�LQ�GLH�VLHE]LJHU�-DKUH�KLQHLQ�ZDUHQ�&RPSXWHUV\VWHPH�JUR�H��ODQJVDPH�XQG�LPPHQV
WHXUH� 0DVFKLQHQ�� GLH� YRQ� GDI�U� DXVJHELOGHWHQ� 6SH]LDOLVWHQ� EHGLHQW� ZXUGHQ�� $OV� &RPSXWHU
DOOPlKOLFK�I�U�JU|�HUH�%HY|ONHUXQJVVFKLFKWHQ�HUVFKZLQJOLFK�ZXUGHQ��QDKPHQ�GHU�$QUHL]�XQG
GLH� 1RWZHQGLJNHLW� ]X�� DXFK� I�U� 1LFKWVSH]LDOLVWHQ� EHGLHQEDUH� 0RGHOOH� ]X� HQWZLFNHOQ�� ,P
)DKUZDVVHU� GLHVHU�(QWZLFNOXQJ� HUOHEWH� HLQH�5HLKH� YRQ�ZLVVHQVFKDIWOLFKHQ� )HOGHUQ�� GLH� VLFK
PLW�GHP�9HUKlOWQLV�YRQ�0HQVFK�XQG�&RPSXWHU�EHVFKlIWLJHQ��HLQHQ�$XIVFKZXQJ�

����(LQOHLWXQJ
'DV�OHW]WH�.DSLWHO�EHVFKlIWLJWH�VLFK�PLW�6RIWZDUHDJHQWHQ��(LQH�HUVWH�$QDO\VH�HUJDE��GDVV�GHU
(UIROJ�YRQ�$JHQWHQ�YRQ�HLQHU�9HUEHVVHUXQJ�LKUHU�1XW]EDUNHLW�DEKlQJW��(V�ZXUGHQ�GLH�+DXSW�
SUREOHPEHUHLFKH� ���� /HUQHUIRUGHUQLVVH�(UNOlUXQJVEHGDUI�� ���� 0LWWHOEDUNHLW�,QGLUHNWKHLW� XQG
����0LVVWUDXHQ� LGHQWLIL]LHUW�� GHQHQ�GLH� SRVLWLYHQ�+DXSWDQIRUGHUXQJHQ� ���� /HUQI|UGHUOLFKNHLW�
����.RQWUROORSWLPLHUXQJ�XQG� ����9HUWUDXHQVELOGXQJ�HQWJHJHQJHVWHOOW�ZXUGHQ��'LHVHV�.DSLWHO
VWHOOW�QXQ�GLH�ZHVHQWOLFKHQ�*HELHWH�YRU��GLH�GLH�*HEUDXFKVWDXJOLFKNHLW�YRQ�6RIWZDUHV\VWHPHQ
XQWHUVXFKHQ�� QlPOLFK� +&,�� 6RIWZDUHHUJRQRPLH� XQG� 1RUPHQ�� $JHQWHQUHOHYDQWH� *UXQGVlW]H
XQG�.ULWHULHQ��GLH�GLH�GUHL�+DXSWDQIRUGHUXQJHQ�XQWHUVW�W]HQ��ZHUGHQ�HLQJHKHQG�DQDO\VLHUW��LP
$JHQWHQNRQWH[W� SDVVHQG� XPGHILQLHUW� XQG� GXUFK� +\SRWKHVHQ� SUl]LVLHUW�� 'LHVH� +\SRWKHVHQ
ZHUGHQ�LP�VLFK�DQVFKOLH�HQGHQ�$QZHQGXQJVWHLO�DQ�GHP�$JHQWHQV\VWHP�P\/$81&+�XQWHU�
VXFKW�

����*HVFKLFKWH�GHU�+&,
6FKRQ�GLH�3LRQLHUH�GHU�'DWHQYHUDUEHLWXQJ�ZLH�9DQQHYDU�%XVK�XQG�$ODQ�7XULQJ�KDEHQ�VLFK�LQ
GHQ�YLHU]LJHU�-DKUHQ�GLHVHV�-DKUKXQGHUWV�Ä�EHU�GDV�9HUKlOWQLV�GHU�&RPSXWHU�]XU�PHQVFKOLFKHQ
$UEHLW�*HGDQNHQ� JHPDFKW³� �+HOOEDUGW��������'HQQRFK� EHVFKlIWLJWHQ� VLFK� (QWZLFNOHU� ELV� LQ
GLH� VLHE]LJHU� -DKUH� IDVW� DXVVFKOLH�OLFK� PLW� GHU� +DUGZDUH� XQG� 0HWKRGHQ�� GLHVH� NOHLQHU�
VFKQHOOHU�XQG�ELOOLJHU�]X�PDFKHQ��8P�GLHVH�=HLW�ZXUGHQ�DOOPlKOLFK�QHXH�$QIRUGHUXQJHQ�DQ
3URJUDPPH�JHVWHOOW��6LH�VROOWHQ�QLFKW�QXU�GDV�JHVWHOOWH�3UREOHP�O|VHQ��VRQGHUQ�]XVlW]OLFK�JXW
EHGLHQEDU� VHLQ�� (UVWPDOV� ZXUGHQ� %HJULIIH� ZLH� Ä%HQXW]HUVFKQLWWVWHOOH³� XQG� Ä0DQ�0DFKLQH
,QWHUIDFH��00,�³�I�U�6\VWHPGHVLJQHU�XQG�)RUVFKHU�ZLFKWLJ� �3UHHFH�X�D������������'LHVH�%H�
JULIIH�ZXUGHQ�GHILQLHUW�DOV�ÄGLHMHQLJHQ�$VSHNWH�GHV�6\VWHPV��PLW�GHQHQ�GHU�%HQXW]HU�LQ�.RQ�
WDNW�NRPPW³��0RUDQ�LQ�3UHHFH�X�D�����������������ZDU�HLQ�EHGHXWHQGHV�-DKU�I�U�GLH�+&,��GHQQ
LQ�GLHVHP�-DKU�IDQG�GLH�HUVWH�JUR�H�+&,�.RQIHUHQ]���VWDWW��XQG�GDV�HUVWH� LQWHUQDWLRQDOH�-RXU�
QDO���ZXUGH�JHJU�QGHW��6KDFNHO������������

%DOG�ZXUGH�GHU�6RIWZDUHLQGXVWULH�NODU��GDVV� HLQH�JXWH�%HQXW]HUVFKQLWWVWHOOH�HLQ�YHUNDXIVI|U�
GHUQGHV�$UJXPHQW�I�U�LKUH�3URGXNWH�VHLQ�NDQQ��'LHV�JLQJ�PLW�GHP�LQIODWLRQlUHQ�*HEUDXFK�GHV
6FKODJZRUWHV� ÄEHQXW]HUIUHXQGOLFK³� HLQKHU��ZDV� DEHU� NDXP�PHKU� EHGHXWHWH� DOV� HLQHQ� DXIJH�
UlXPWHQ�XQG�GDGXUFK�lVWKHWLVFK�DQVSUHFKHQGHUHQ�%LOGVFKLUP��$XI�GHU�DQGHUHQ�6HLWH�EHJDQQHQ
VLFK� �)RUVFKHU�I�U�GLH�0|JOLFKNHLWHQ�XQG�*UHQ]HQ�GHU�0HQVFKHQ�]X� LQWHUHVVLHUHQ��GLH�&RP�
SXWHU�EHGLHQHQ��=XQlFKVW�EHVFKUlQNWH� VLFK�GLHVHV� ,QWHUHVVH�DXI�SV\FKRORJLVFKH�3UR]HVVH�GHU
%HQXW]HU��HUZHLWHUWH�VLFK�MHGRFK�EDOG�XP�$VSHNWH�ZLH�$UEHLWV��XQG�7UDLQLQJVPHWKRGHQ��2U�
������������������������������ ����������������������������
���,QWHUQDWLRQDO�6\PSRVLXP�RQ�0DQ�0DFKLQH�6\VWHPV
���,QWHUQDWLRQDO�-RXUQDO�RI�0DQ�0DFKLQH�6WXGLHV



���+XPDQ�&RPSXWHU�,QWHUDFWLRQ��

JDQLVDWLRQVIRUPHQ�XQG�*HVXQGKHLWVULVLNHQ��'LHVH�6WU|PXQJHQ�ZXUGHQ�0LWWH�GHU���HU�LP�%H�
JULII�+XPDQ�&RPSXWHU�,QWHUDFWLRQ�]XVDPPHQJHIDVVW��'DPLW�ZXUGH�]XP�$XVGUXFN�JHEUDFKW�
GDVV�QLFKW�QXU�GLH�%HQXW]HUVFKQLWWVWHOOH��VRQGHUQ�VlPWOLFKH�$VSHNWH�GHU�,QWHUDNWLRQ�]ZLVFKHQ
%HQXW]HUQ�XQG�&RPSXWHUQ�YRQ�,QWHUHVVH�VLQG��'DV�GDPDOLJH�6HOEVWYHUVWlQGQLV�NRPPW�LQ�GHU
'HILQLWLRQ�YRQ�%DHFNHU�X�D��LQ��3UHHFH����������YRQ������JXW�]XP�$XVGUXFN��GDVV�+&,�ÄHLQH
0HQJH� YRQ� 3UR]HVVHQ�� 'LDORJHQ� XQG� $NWLRQHQ� >LVW@�� PLW� GHQHQ� HLQ� PHQVFKOLFKHU� %HQXW]HU
HLQHQ�&RPSXWHU�EHVFKlIWLJW�XQG�PLW�LKP�LQWHUDJLHUW³�

,Q]ZLVFKHQ�KDW�VLFK�GDV�9HUVWlQGQLV�GLHVHU�:LVVHQVFKDIW�HUZHLWHUW�XQG�XPIDVVW�'HVLJQ��(YD�
OXDWLRQ� XQG� ,PSOHPHQWLHUXQJ� LQWHUDNWLYHU� &RPSXWHUV\VWHPH� I�U� 0HQVFKHQ� XQG� GLH� Ä(UIRU�
VFKXQJ� GHU� VLH� XPJHEHQGHQ�+DXSWSKlQRPHQH³� �$&0�6,*&+,�� �������0LW� GLHVHU� (UZHLWH�
UXQJ�KDEHQ�DXFK�GLH�$QOHLKHQ�YRQ�+&,�EHL�DQGHUHQ�:LVVHQVJHELHWHQ�VWDUN�]XJHQRPPHQ��'LH
+DXSWTXHOOHQ�VLQG�,QIRUPDWLN��.RJQLWLYH�3V\FKRORJLH��6R]LDO��XQG�2UJDQLVDWLRQVSV\FKRORJLH
XQG� (UJRQRPLH��:HLWHUH�%HLWUlJH� NRPPHQ� DXV�*HELHWHQ�ZLH�$QWKURSRORJLH��'HVLJQ�� ,QGX�
VWULHGHVLJQ��,QJHQLHXUVZHVHQ��.�QVWOLFKH�,QWHOOLJHQ]��/LQJXLVWLN��0HGL]LQ��3KLORVRSKLH���3K\�
VLRORJLH�XQG�6R]LRORJLH��6KDFNHO������������3UHHFH�X�D�������������6RPLW�LVW�+&,�KHXWH�VWDUN
LQWHUGLV]LSOLQlU�JHSUlJW�

)�U�GLH�=XNXQIW�LVW�PLW�HLQHU�ZHLWHU�]XQHKPHQGHQ�%HGHXWXQJ�GHU�+&,�]X�UHFKQHQ��'D�LPPHU
ZHLWHUH� %HY|ONHUXQJVNUHLVH� &RPSXWHU� EHQXW]HQ� �RGHU� EHQXW]HQ� P�VVHQ��� ZLUG� GHU� %HGDUI
QDFK�I�U�ÄMHGHUPDQQ³�EHGLHQEDUHU�6RIW��XQG�+DUGZDUH�ZDFKVHQ��$X�HU�GHQ�RIIHQVLFKWOLFKHQ
+&,�:DFKVWXPVJHELHWHQ� ,QWHUQHW� XQG� 3&� QHQQW� �6KDFNHO� ������ ����� DOV� ]XNXQIWVWUlFKWLJH
%HUHLFKH� XQWHU� DQGHUHP� 6PDUWFDUGV�� &RPSXWHUVLFKHUKHLW�� WKHRUHWLVFKH� +&,� XQG� 9LUWXDO�
5HDOLW\�6\VWHPH�

����$XVJDQJVSXQNW�GHU�$QSDVVXQJ��,GHQWLILNDWLRQ
DJHQWHQUHOHYDQWHU�*HVWDOWXQJVJUXQGVlW]H�LQ�+&,�
*HELHWHQ�XQG�1RUPHQ

1XQ�ZHUGHQ�ZLFKWLJH�*HELHWH�GHU�+&,�YRUJHVWHOOW�XQG�LKUH�VSH]LHOOHQ�:HUN]HXJH��LP�ZHVHQW�
OLFKHQ�*HVWDOWXQJVJUXQGVlW]H�XQG�.ULWHULHQ��DXI�GLH�$QZHQGEDUNHLW�LQ�$JHQWHQV\VWHPHQ�XQ�
WHUVXFKW���

������ +&,

(LQH�hEHUVLFKW� �EHU� JUXQGOHJHQGH� +&,�*HVWDOWXQJVJUXQGVlW]H� ]HLJW� 7DEHOOH� ��� GLH� VLFK� LP
ZHVHQWOLFKHQ� QDFK� GHQ� YRQ� 'RQDOG� 1RUPDQ�� HLQHP� 3LRQLHU� GHV� QXW]HU]HQWULHUWHQ� 'HVLJQV�
DXIJHVWHOOWHQ�*HVWDOWXQJVJUXQGVlW]HQ�ULFKWHW��1RUPDQ��������+LQ]XJHI�JW�KDEH�LFK�GDV�QHXHUH
3URJUHVVLYH�'LVFORVXUH��YJO��$SSOH��������ZHLO�HV�]XJOHLFK�GLH�)RUGHUXQJHQ�QDFK�/HUQI|UGHU�
OLFKNHLW�XQG�.RQWUROORSWLPLHUXQJ�XQWHUVW�W]W�XQG�GHVKDOE�LP�$JHQWHQNRQWH[W�ZHVHQWOLFK�LVW�

������������������������������ ����������������������������
���$Q�GLHVHU�6WHOOH� LVW� HLQH�8QWHUVFKHLGXQJ�]ZLVFKHQ�ÄZHLFKHQ³�*HVWDOWXQJVJUXQGVlW]HQ�XQG�ÄKDUWHQ³�.ULWHULHQ� VLQQYROO�� (V� LVW� XQVWULWWLJ�
GDVV�LQ�GHU�+&,�*HVWDOWXQJVJUXQGVlW]H�DXIJHVWHOOW�ZHUGHQ��%HL�1RUPHQ�ZLH�GHU�',1���������7HLO���LVW�VRJDU�ÄDXVGU�FNOLFK�YRQ�
*UXQGVlW]HQ

GHU�'LDORJJHVWDOWXQJ³��']LGD������������GLH�5HGH��,P�%HUHLFK�GHU�6RIWZDUHHUJRQRPLH�GDJHJHQ�VWHOOW�']LGD�HLQH�YHUEUHLWHWH��DEHU�PLVVYHU�
VWlQGOLFKH�9HUZHQGXQJ�GHV�%HJULIIV�Ä.ULWHULXP³�I�U�*HVWDOWXQJVJUXQGVlW]H�IHVW���HLQH�%H]HLFKQXQJ��GLH�QDFK�GHU�$XIVWHOOXQJ�NRQNUHWLVLHU�
WHU�� PHVVEDUHU� $QIRUGHUXQJHQ� YHUODQJW�� $XV� *U�QGHQ� GHU� (LQKHLWOLFKNHLW� VSULFKW� GLHVH� $UEHLW� GHVKDOE� VWHWV� YRQ� *HVWDOWXQJVJUXQGVlW]HQ�
'LHVH�ZHUGHQ�HUVW�GDQQ�DOV�.ULWHULHQ�EH]HLFKQHW��ZHQQ�VLH�YRQ�JHHLJQHW�IRUPXOLHUWHQ��PHVV��XQG��EHUSU�IEDUHQ�)RUGHUXQJHQ�EHJOHLWHW�ZHU�
GHQ�
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$JHQWHQV\VWHPH� N|QQHQ� GHP� %HQXW]HU� ]XQlFKVW� IUHPG� XQG� XQGXUFKVFKDXEDU� HUVFKHLQHQ�
YHUODQJHQ� VLH� GRFK� YRQ� LKP� HLQ� 8PGHQNHQ� KLQVLFKWOLFK� VHLQHV� 9HUVWlQGQLVVHV�� DXI� ZHOFKH
:HLVH�LKP�$QZHQGXQJHQ�EHL�GHU�$UEHLW�KHOIHQ��:lKUHQG�ZHUN]HXJEDVLHUWH�+LOIH�QXU�DXI�GLH
,QLWLDWLYH�GHV�%HQXW]HUV�HUIROJW��NDQQ�DJHQWHQEDVLHUWH�+LOIH�DXFK�YRP�6\VWHP�LQLWLLHUW�ZHUGHQ
�VLHKH�7KRPDV�����������7UDGLWLRQHOOH�6RIWZDUH�PLW�GLUHNW�PDQLSXODWLYHU�2EHUIOlFKH�ZDU�SDV�
VLY��ZXUGH�ZLH�HLQ�:HUN]HXJ�EHQXW]W��6RIWZDUHDJHQWHQ�GDJHJHQ�YHUKDOWHQ�VLFK�ZLH�$VVLVWHQ�
WHQ��N|QQHQ�SURDNWLY�KDQGHOQ��QLFKWGHWHUPLQLVWLVFK�XQG�OHUQIlKLJ�VHLQ��$XV�GLHVHQ�*U�QGHQ�LVW
GLH�)RUGHUXQJ�YRQ�9LVLELOLW\� �DXFK�7UDQVSDUHQ]�JHQDQQW���6\VWHP]XVWDQG�XQG�(LQJDEHP|J�
OLFKNHLWHQ� MHGHU]HLW� HUNHQQHQ� ]X� N|QQHQ�� I�U� $JHQWHQV\VWHPH� YRQ� JU|�WHU� :LFKWLJNHLW�� (V
ZlUH�MHGRFK�HLQ�)HKOHU��9LVLELOLW\�DOOHLQ�PLW�YLVXHOOHQ�0LWWHOQ�HUUHLFKHQ�]X�ZROOHQ��$XFK�PLW
DNXVWLVFKHQ�XQG�KDSWLVFKHQ�0LWWHOQ� OlVVW� VLFK�GLH�6\VWHPWUDQVSDUHQ]�HQWVFKHLGHQG�XQWHUVW�W�
]HQ�� ,Q�GHU�3UD[LV� LVW� HV� DOOHUGLQJV� VFKZLHULJ�� GHQ�=XVWDQG� HLQHV�PRELOHQ�$JHQWHQ��GHU� VLFK
DXWRQRP� LP�1HW]ZHUN�EHZHJW�� SODVWLVFK� ]X�PDFKHQ��YRU� DOOHP��ZHQQ�GHU�$JHQW��EHU� HLQHQ
ODQJHQ�=HLWUDXP�KLQZHJ� DUEHLWHW�� 6FKZLHULJ� LVW� DXFK� GLH� �EHUVLFKWOLFKH�'DUVWHOOXQJ� GHV� 6\�
VWHP]XVWDQGV�NRPSOH[HU�$JHQWHQSRSXODWLRQHQ�

%XWWRQV� LQ� HLQHU� %HQXW]HUVFKQLWWVWHOOH� WUDJHQ�$IIRUGDQFHV� LQ� VLFK�� HUPXQWHUQ� ]XP�%HLVSLHO
]XP�GU�FNHQ��QLFKW�DEHU�]XP�YHUVFKLHEHQ��ZLH�6FKLHEHUHJOHU��RGHU�GUHKHQ��ZLH�'UHKUHJOHU��
*XWH� $IIRUGDQFHV� VLQG� LQ� $JHQWHQV\VWHPHQ� ZLFKWLJ�� XP� QHXHQ� %HQXW]HUQ� +LQZHLVH� DXI
=ZHFN�XQG�)XQNWLRQVZHLVH�YRQ�$JHQWHQ�]X�JHEHQ�

&RPSXWHUSURJUDPPH�EHQXW]HQ�&RQVWUDLQWV� LQ�)RUP�YRQ�6LFKHUKHLWVDEIUDJHQ��XP�]XP�%HL�
VSLHO� XQXPNHKUEDUH� (LQJDEHQ� �'DWHL� O|VFKHQ�� )HVWSODWWH� IRUPDWLHUHQ�� ]X� HUVFKZHUHQ�� ,Q
$JHQWHQV\VWHPHQ�KDEHQ�&RQVWUDLQWV�GDJHJHQ�GLH�$XIJDEH��GHQ�%HQXW]HU�YRU�GHP�$XVO|VHQ
JHOG��RGHU�EDQGEUHLWHQLQWHQVLYHU�$NWLRQHQ�]X�ZDUQHQ��%HLGHV��$IIRUGDQFHV�XQG�&RQVWUDLQWV�
VLQG�DOVR�JOHLFKHUPD�HQ�I�U�$JHQWHQV\VWHPH�UHOHYDQWH�*HVWDOWXQJVJUXQGVlW]H�

'DJHJHQ�KDW�0DSSLQJ��GDV�HLQH�JUR�H�%HGHXWXQJ�EHLP�(QWZXUI�YRQ�6FKQLWWVWHOOHQ�SK\VLVFKHU
0DQLSXODWLRQVREMHNWH�KDW���NHLQH��EHUUDJHQGH�%HGHXWXQJ�LP�$JHQWHQNRQWH[W�

������������������������������ ����������������������������
���/HLGHU�JLEW�HV�NHLQH�DQHUNDQQWH�GHXWVFKH�7HUPLQRORJLH�GHU�+&,�*HVWDOWXQJVJUXQGVlW]H��'HVKDOE�YHUZHQGH�LFK�GLH�HQJOLVFKHQ�:HQGXQJHQ�

7DEHOOH����:LFKWLJH�+&,��*HVWDOWXQJVJUXQGVlW]H��

9LVLELOLW\ 9LVLELOLW\�LVW�GHU�*UXQGVDW]��MHGHU]HLW�HUNHQQHQ�]X�N|QQHQ��LQ�ZHOFKHP�=XVWDQG�VLFK�HLQ�6\VWHP
EHILQGHW��:HLWHUKLQ�P�VVHQ�VlPWOLFKH�DXJHQEOLFNOLFKHQ�(LQJDEHP|JOLFKNHLWHQ�VLFKWEDU�VHLQ�

$IIRUGDQFHV $IIRUGDQFHV� HUPXQWHUQ� GHQ� %HQXW]HU�� DXWRPDWLVFK� GLH� DXJHQEOLFNOLFK� ÄULFKWLJH³� (LQJDEH� ]X
WXQ��2EMHNWHLJHQVFKDIWHQ�ZLH�)RUP��)DUEH�RGHU�3OD]LHUXQJ�JHEHQ�GHP�%HQXW]HU�XQWHUVFKZHOOL�
JH�6LJQDOH��ZHOFKH�$NWLRQHQ�VLQQYROO�VLQG�

&RQVWUDLQWV &RQVWUDLQWV�VLQG�GDV�*HJHQWHLO�YRQ�$IIRUGDQFHV��QlPOLFK�EHZXVVWH�%HVFKUlQNXQJHQ��GLH�GHP
%HQXW]HU�)DOVFKHLQJDEHQ�HUVFKZHUHQ�RGHU�XQP|JOLFK�PDFKHQ�VROOHQ�

0DSSLQJ 0DSSLQJ� EHVFKUHLEW� GLH� %H]LHKXQJ� ]ZLVFKHQ� 0DQLSXODWLRQVREMHNWHQ� XQG� PDQLSXOLHUWHQ� 2E�
MHNWHQ��*XWH�0DSSLQJV�VLQG�
QDW�UOLFK
��KDEHQ�DOVR�$QDORJLHQ�]ZLVFKHQ�GHU�$UW�GHU�(LQJDEH�XQG
GHU�DXVJHO|VWHQ�$NWLRQ�

)HHGEDFN )HHGEDFN�LVW�GLH�5�FNPHOGXQJ�GHU�+DQGOXQJHQ�GHV�%HQXW]HUV��XQG�GHUHQ�$XVZLUNXQJHQ
)RUJLYHQHVV (LQ�HUJRQRPLVFK�JXWHV�6\VWHP�YHU]HLKW�(LQJDEHIHKOHU�XQG�OlVVW�VLH�U�FNJlQJLJ�PDFKHQ�
&RQFHSWXDO
0RGHOV

9RUVWHOOXQJVPRGHOOH� YHUDQVFKDXOLFKHQ��ZLH�6\VWHPH� IXQNWLRQLHUHQ�� XQG� OHJHQ� LKUH� XQVLFKWED�
UHQ�)XQNWLRQVDEOlXIH�RIIHQ�

3URJUHVVLYH
'LVFORVXUH

3URJUHVVLYH� 'LVFORVXUH� LVW� GLH�0HWKRGH�� GLH� .RPSOH[LWlW� YRQ� 6\VWHPHQ� YRU� GHP� XQJH�EWHQ
%HQXW]HU�]X�YHUEHUJHQ��LKP�VWDWWGHVVHQ�QXU�GLH�ZHVHQWOLFKHQ�(LQJDEHP|JOLFKNHLWHQ�]X�SUlVHQ�
WLHUHQ�� (UVW� VSlWHU� ZLUG� GLH� JHVDPWH� )XQNWLRQVYLHOIDOW�� X�8�� LQ� PHKUHUHQ� 6FKULWWHQ�� GHP� QXQ
NRPSHWHQWHUHQ�%HQXW]HU�ÄHQWK�OOW³�XQG�]XJlQJOLFK�JHPDFKW�
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1XU�HLQJHVFKUlQNW�GXUFKVHW]EDU�LVW�GLH�)RUGHUXQJ�QDFK�)RUJLYHQHVV� LQ�$JHQWHQV\VWHPHQ�� ,Q
YLHOHQ� KHUN|PPOLFKHQ�� QLFKW� YHUQHW]WHQ� 6\VWHPHQ� N|QQHQ� WKHRUHWLVFK� VlPWOLFKH� $NWLRQHQ
XPNHKUEDU�JHVWDOWHW�VHLQ��(LQJDEHQ��EHU�HLQH�81'2�)XQNWLRQ�ZLGHUIXKU�VHLQ��JHO|VFKWH�'R�
NXPHQWH� DXV� GHP� 3DSLHUNRUE� JHUHWWHW�ZHUGHQ��'HU� %HQXW]HU� KDW� GLH� Y|OOLJH�.RQWUROOH� �EHU
LQVWDOOLHUWH� XQG� ODXIHQGH� $QZHQGXQJHQ� LQ� VHLQHP� 6\VWHP�� ,Q� G\QDPLVFKHQ� 6\VWHPHQ� PLW
PHKUHUHQ��JOHLFKEHUHFKWLJWHQ�$NWHXUHQ�ZLH�GHP�:::�GDJHJHQ�LVW�8PNHKUEDUNHLW�QXU�ELV�]X
HLQHP�JHZLVVHQ�*UDG�P|JOLFK��(LQPDO�HUIROJWH�7UDQVDNWLRQHQ�ZLH�.lXIH��9HUNlXIH�RGHU�GHU
,QIRUPDWLRQVDXVWDXVFK�PLW�DQGHUHQ�$JHQWHQ�ODVVHQ�VLFK�MHGRFK�QXU�EHJUHQ]W�XQG�LP�.RQVHQV
PLW�DOOHQ�DQGHUHQ�%HWHLOLJWHQ�XPNHKUHQ��VROOHQ�QLFKW�LKUH�5HFKWH�YHUOHW]W�ZHUGHQ����'HQQRFK
EOHLEW�GLH�)RUGHUXQJ�EHVWHKHQ��DOOH�SULQ]LSLHOO�XPNHKUEDUHQ�$NWLRQHQ�ZLGHUUXIHQ�]X�N|QQHQ�
EHLVSLHOVZHLVH�GXUFK�9HUVLRQVNRQWUROOHQ�XQG�9RUDEH[SORUDWLRQHQ�

)HHGEDFN��&RQFHSWXDO�0RGHOV�XQG�3URJUHVVLYH�'LVFORVXUH�VLQG�DOOHVDPW�I�U�$JHQWHQ�ZLFKWLJH
$VSHNWH��*HUDGH�ZHQQ�$JHQWHQ�OlQJHU�GDXHUQGH�$XIJDEHQ�EHDUEHLWHQ��LVW�HLQ�NRQWLQXLHUOLFKHV
)HHGEDFN��EHU�GHQ�)RUWVFKULWW�GHU�$UEHLW�Q|WLJ��,P�,GHDOIDOO�LVW�)HHGEDFN�

•� XQPLWWHOEDU��DOVR�RKQH�PHUNOLFKH�9HU]|JHUXQJ�

•� XPIDVVHQG���LQIRUPLHUW��EHU�MHGH�JHWlWLJWH�(LQJDEH�

•� YROOVWlQGLJ��LQIRUPLHUW��EHU�VlPWOLFKH�$XVZLUNXQJHQ�HLQHU�$NWLRQ

'HU�6KRSSLQJDJHQW�-DQJR��VLHKH�$EVFKQLWW������YHUI�JW��EHU�HLQ�VHKU�JXWHV�)HHGEDFN��*HHLJ�
QHW�XPJHVHW]WHV��)HHGEDFN�XQWHUVW�W]W�ZLHGHUXP�9LVLELOLW\��ZDV�DXFK�HLQ�%HLVSLHO�I�U�GLH�JH�
JHQVHLWLJHQ�$EKlQJLJNHLWHQ�GHU�+&,�*HVWDOWXQJVJUXQGVlW]H�LVW�

(LQ�ZLFKWLJHV�+LOIVPLWWHO�YRQ�&RQFHSWXDO�0RGHOV� VLQG�0HWDSKHUQ��PLW� GHQHQ�1HXHV�GXUFK
GHQ�5�FNJULII�DXI�lKQOLFKHV�$OWHV�HUNOlUW�ZLUG��*UDILVFKH�%HQXW]HUREHUIOlFKHQ�EHQXW]HQ�EHL�
VSLHOVZHLVH� GLH�'HVNWRSPHWDSKHU��*HQDXVR� WUDJHQ�&RQFHSWXDO�0RGHOV� EHLVSLHOVZHLVH� GXUFK
GLH�$VVLVWHQWHQPHWDSKHU� YLHO� ]XU�9HUDQVFKDXOLFKXQJ� YRQ�$JHQWHQ� EHL�� 'LH� JHHLJQHWH�:DKO
HLQHU�$JHQWHQPHWDSKHU�$EVFKQLWW�NDQQ�]X�HLQHP�WLHIHUHQ�9HUVWlQGQLV�GHV�%HQXW]HUV�I�KUHQ���

(LQ�Q�W]OLFKHU�*HVWDOWXQJVJUXQGVDW]�LVW�DXFK�3URJUHVVLYH�'LVFORVXUH��(V�HUODXEW��GLH�%HQXW�
]HUVFKQLWWVWHOOH� VHKU� HLQIDFK�]X� KDOWHQ��ZDV� QHXHQ�%HQXW]HUQ� KLOIW�� GLH�ZLFKWLJVWHQ�(LQJDEH�
P|JOLFKNHLWHQ�VFKQHOO�]X�HUNHQQHQ��*OHLFK]HLWLJ�NDQQ�GXUFK�ZLHGHUKROWHV�(LQEOHQGHQ�HUZHL�
WHUWHU�2SWLRQHQ� HLQH� SUl]LVH�.RQWUROOH� VlPWOLFKHU�$JHQWHQNRPSRQHQWHQ� HUP|JOLFKW�ZHUGHQ�
:HLWHUKLQ�N|QQHQ�%HQXW]HU�GXUFK�HLQJHEOHQGHWH�3URJUDPPWLSV�RGHU�%HLVSLHOOlXIH�]XP�VHOE�
VWlQGLJHQ�([SORULHUHQ�XQG�/HUQHQ�DQLPLHUW�ZHUGHQ���

������������������������������ ����������������������������
��+LHU�NDQQ�HLQ�9HUJOHLFK�PLW�GHU�%|UVH�KLOIUHLFK�VHLQ��$Q�GHU�%|UVH�ZHUGHQ�$NWLHQ�DXVJHWDXVFKW��LP�:::�,QIRUPDWLRQHQ��'LHQVWOHLVWXQJHQ
XQG�*�WHU��'HU�9HUNDXI�YRQ�$NWLHQ�DQ�GHU�%|UVH� OlVVW� VLFK�� ]XPLQGHVW�PHLVWHQV��GXUFK�GHQ�.DXI�GHU�JOHLFKHQ�$NWLHQ�ZLHGHU� U�FNJlQJLJ
PDFKHQ��'RFK�GHU�3UHLV�NDQQ�LQ]ZLVFKHQ�JHVWLHJHQ�VHLQ��XQG�HV�JLEW�NHLQH�0|JOLFKNHLW�]XP�5�FNNDXI�QDFK�GHP�DOWHQ�.XUV��bKQOLFK�YHUKlOW
HV�VLFK�LP�:::�PLW�5�FNIRUGHUXQJHQ�YHUNDXIWHU�*�WHU��XQG�QRFK�VFKZLHULJHU�LVW�HV�EHL�JHOLHIHUWHQ�,QIRUPDWLRQHQ��HLQH�YROOVWlQGLJH�5�FN�
JDEH�GXUFK]XVHW]HQ�
����=DKOUHLFKH�%HLVSLHOH�I�U�$JHQWHQPHWDSKHUQ�ELHWHW�GHU�/HLWIDGHQ��$EVFKQLWW����������7DEHOOH�����
���=X�GLHVHP�=ZHFN�ZLUG�LQ�GHQ�:HLWHUHQWZLFNOXQJHQ�GHV�EL]]\%�6\VWHPV�LQ�$EVFKQLWW�����3URJUHVVLYH�'LVFORVXUH�PHKUIDFK�HLQJHVHW]W�
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+&,�XPVFKOLH�W�GLH�%HUHLFKH�6RIWZDUH���+DUGZDUH��XQG�2UJDQLVDWLRQV�(UJRQRPLH�� GLH� VLFK�
ZLH�$EELOGXQJ����]HLJW���EHUVFKQHLGHQ����'LHVH�GUHL�%HUHLFKH�XQWHUVXFKHQ�GLH�/HLVWXQJVP|J�
OLFKNHLWHQ�GHV�DUEHLWHQGHQ�0HQVFKHQ�XQG�EHVFKlIWLJHQ�VLFK�PLW�GHU�$QSDVVXQJ�YRQ�$UEHLWV�
PLWWHOQ�XQG�$UEHLWVXPJHEXQJ�DQ�GLH�(LJHQVFKDIWHQ�XQG�%HG�UIQLVVH�GHV�%HQXW]HUV��:lKUHQG
GLH�+DUGZDUHHUJRQRPLH�WHFKQLVFKH�*HUlWH�ZLH�0RQLWRUH�XQG�7DVWDWXUHQ�XQWHUVXFKW��HQWZLN�
NHOW�GLH�6RIWZDUHHUJRQRPLH�LQVEHVRQGHUH�*UXQGVlW]H�XQG�0HWKRGHQ�]XU�*HVWDOWXQJ�LQWHUDNWL�
YHU�3URJUDPPV\VWHPH��$XV�GLHVHP�*UXQG�NDQQ�GLH�6RIWZDUHHUJRQRPLH�HLQHQ�ZLFKWLJHQ�%HL�
WUDJ� ]XU� 8QWHUVXFKXQJ� XQG� 9HUEHVVHUXQJ� YRQ� 6RIWZDUHDJHQWHQ� OHLVWHQ�� 'LH� 2UJDQLVDWLRQV�
(UJRQRPLH�ZLHGHUXP�EHVFKlIWLJW�VLFK�PLW�GHU�(LQEHWWXQJ�PHQVFKOLFKHU�$UEHLW�LQ�GHQ�RUJDQL�
VDWRULVFKHQ�.RQWH[W�

������ 6RIWZDUHHUJRQRPLH

,P�8QWHUVFKLHG�]XU�+&,��GLH� VLFK� DXFK�PLW� WHFKQRORJLHJHVWHXHUWHQ� ,QQRYDWLRQHQ�XQG�0DFK�
EDUNHLWVVWXGLHQ�EHIDVVW��VWHKW�EHL�GHU�6RIWZDUHHUJRQRPLH�VWHWV�GLH�*HEUDXFKVWDXJOLFKNHLW�YRQ
$UEHLWVV\VWHPHQ�LP�9RUGHUJUXQG��=LHO�LVW�GLH�P|JOLFKVW�SUREOHPQDKH�$UEHLWVZHLVH�GHV�%HQXW�
]HUV�� 'DV� 6RIWZDUHV\VWHP� GDUI� LKQ� DOVR� QLFKW� GDUDQ� KLQGHUQ�� VLFK� JDQ]� VHLQHU� HLJHQWOLFKHQ
$XIJDEH� ]X� ZLGPHQ�� (LQH� DXVI�KUOLFKH� $XIVWHOOXQJ� VRIWZDUHHUJRQRPLVFKHU� *HVWDOWXQJV�
JUXQGVlW]H�ILQGHW�VLFK�EHL�2SSHUPDQQ�X�D�����������������VLHKH�7DEHOOH�����6LH�ZXUGH�LP�+LQ�
EOLFN�DXI�GLH�(YDOXDWLRQ�YRQ�'LDORJV\VWHPHQ�HUVWHOOW��LVW�DOVR�SRWHQWLHOO�Q�W]OLFK�I�U�GLH�VSlWHUH

������������������������������ ����������������������������
���'LH�$QZHQGEDUNHLW�YRQ�+&,�*HVWDOWXQJVJUXQGVlW]HQ�LVW�MHGRFK���HQWJHJHQ�LKUHV�1DPHQV���QLFKW�DXI�GLH�,QWHUDNWLRQ�YRQ�0HQVFKHQ�PLW�DXI
&RPSXWHUQ�EHVFKUlQNW��6R�GHPRQVWULHUW�1RUPDQ��������������LKUH�$QZHQGXQJ�DQ�HLQHU�9LHO]DKO�YRQ�*HJHQVWlQGHQ�GHV�WlJOLFKHQ�/HEHQV�
]HLJW�EHLVSLHOVZHLVH�$IIRUGDQFHV�YRQ�7�UNOLQNHQ��0DSSLQJV�EHL�$XWRVLW]YHUVWHOOXQJHQ�XQG�&RQFHSWXDO�0RGHOV�YRQ�.�KOVFKUlQNHQ�

$EELOGXQJ�����%HUHLFKH�GHU�(UJRQRPLH��2SSHUPDQQ�X�D�����������

)XQN�
WLRQDOLWlWV�
(UJRQRPLH

.RUUHNWKHLWV�
(UJRQRPLH

6FKQLWWVWHOOHQ�
(UJRQRPLH

+DUGZDUH�
(UJRQRPLH

Ä2UJDQLVDWLRQV�
(UJRQRPLH³

6RIWZDUH�
(UJRQRPLH
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8QWHUVXFKXQJ�YRQ�0HQVFK�6\VWHP�'LDORJHQ�LQ�$JHQWHQV\VWHPHQ��VLHKH�$EVFKQLWWH�������XQG
��������(LQLJH�*HVWDOWXQJVJUXQGVlW]H�VLQG�GHU�1RUP�,62������HQWQRPPHQ��GLH�LP�IROJHQGHQ
$EVFKQLWW�YRUJHVWHOOW�ZLUG�

.RPIRUW� LVW� HLQ� I�U� 6RIWZDUHV\VWHPH�ZHVHQWOLFKHU� *HVWDOWXQJVJUXQGVDW]�� ZHLO� HU� QDFK�2S�
SHUPDQQ� ������� ���� $VSHNWH� GHU� $XIJDEHQDQJHPHVVHQKHLW� HQWKlOW�� ZHOFKHV� ÄDOV� HLQHV� GHQ
�EULJHQ� .ULWHULHQ� ��PLW� $XVQDKPH� GHU� (UOHUQEDUNHLW� �� �EHUJHRUGQHWHV� .ULWHULXP� DQJHVHKHQ
>ZLUG@³��7ULHEH�QDFK�2SSHUPDQQ������������%HVRQGHUH�%HGHXWXQJ�I�U�$JHQWHQ�JHZLQQW�.RP�
IRUW�KLHU�]XVlW]OLFK�GXUFK�GLH�LP�9HUJOHLFK�]X�NRQYHQWLRQHOOHUHQ�$QZHQGXQJHQ�YRUKHUUVFKHQ�
GHQ�.RPIRUWGHIL]LWH�YRQ�6RIWZDUHDJHQWHQ�

6HOEVWEHVFKUHLEXQJVIlKLJH�XQG� LQ�PLQLPDOHU�=HLW�E]Z��HLQHP�0LQLPXP�DQ�2SHUDWLRQHQ� ]X
HUOHUQHQGH�$JHQWHQV\VWHPH�VLQG�I�U�HLQH�UHLEXQJVORVH�*HZ|KQXQJVSKDVH�DJHQWHQ�XQHUIDKUH�
QHU�%HQXW]HU�ZLFKWLJ��XQWHUVW�W]HQ�DOVR�GLH�)RUGHUXQJ�QDFK�/HUQI|UGHUOLFKNHLW��'LH�$VSHNWH
(UZDUWXQJVNRQIRUPLWlW�� 6WHXHUEDUNHLW� XQG� 'DWHQVFKXW]� VLQG� ZHLWHUKLQ� XQHUOlVVOLFK� I�U
GHQ�$XIEDX�YRQ�9HUWUDXHQ�EHLP�%HQXW]HU��ZDV�ZLHGHUXP�HLQH�9RUDXVVHW]XQJ�I�U�GLH�'HOHJD�
WLRQ�YRQ�$XIJDEHQ�DQ�GHQ�$JHQWHQ�LVW��'DWHQVFKXW]�LVW�LQVEHVRQGHUH�ZLFKWLJ��ZHQQ�EHLVSLHOV�
ZHLVH�HLQ�6KRSSLQJDJHQW��PLW�*HOG�RGHU�.UHGLWNDUWHQGDWHQ�YHUVHKHQ��$XIWUlJH�DXVI�KUHQ�VROO�
'LHVH�'DWHQ�P�VVHQ�VR�YHUVFKO�VVHOW�VHLQ��GDVV�HLQ�Ä$XVKRUFKHQ³�GHV�$JHQWHQ�GXUFK�IUHPGH

7DEHOOH����=HQWUDOH�*HVWDOWXQJVJUXQGVlW]H�GHU�6RIWZDUHHUJRQRPLH��QDFK�2SSHUPDQQ�X�D���������������

9HUI�JEDUNHLW Ä8QWHU�9HUI�JEDUNHLW�ZLUG�YHUVWDQGHQ��GDVV�GHU�%HQXW]HU�QLFKW�GXUFK�6W|UXQJHQ��]�%�
6\VWHPDEVW�U]H��RGHU�]X�ODQJH�$QWZRUW]HLWHQ�EHL�GHU�%HQXW]XQJ�EHKLQGHUW�ZLUG�³

1�W]OLFKNHLW 'HU�$VSHNW�1�W]OLFKNHLW� YHUODQJW� LP�:HVHQWOLFKHQ�� GDVV� HLQH� 6RIWZDUH� LKUHQ� =ZHFN
HUI�OOW�

.RPIRUW 'LHVHU�*UXQGVDW]�EH]LHKW�VLFK�DXI�GLH�ÄNRPIRUWDEOH�%HQXW]XQJ�GHV�%�URV\VWHPV�GXUFK
GHQ�%HQXW]HU³��GDV� LKQ�EHL�GHU�$UEHLWVDXIJDEH�XQWHUVW�W]HQ��QLFKW�DEHU�XQQ|WLJ�EHOD�
VWHQ�VROO�

hEHUVLFKWOLFKNHLW Ä'LH�hEHUVLFKWOLFKNHLW�EH]LHKW�VLFK�DXI�GLH�'DUVWHOOXQJ�XQG�$QRUGQXQJ�GHU� ,QIRUPD�
WLRQHQ�DXI�GHP�%LOGVFKLUP��>���@�'DV�=LHO�EHVWHKW� LQ�GHU�(QWODVWXQJ�GHV�PHQVFKOLFKHQ
.XU]]HLWJHGlFKWQLVVHV�³

6HOEVWEHVFKUHLEXQJV�
IlKLJNHLW

Ä(LQ�'LDORJ�LVW�VHOEVWEHVFKUHLEXQJVIlKLJ��ZHQQ�GHP�%HQXW]HU�DXI�9HUODQJHQ�(LQVDW]�
]ZHFN� VRZLH�/HLVWXQJVXPIDQJ�GHV�'LDORJV\VWHPV� HUOlXWHUW�ZHUGHQ� N|QQHQ� RGHU� GHU
%HQXW]HU� DXI� 9HUODQJHQ� GHP� MHZHLOLJHQ� 'LDORJVFKULWW� HQWVSUHFKHQGH� (UOlXWHUXQJHQ
HUKDOWHQ�NDQQ�³

)HKOHUUREXVWKHLW Ä(LQ�'LDORJ� LVW� IHKOHUUREXVW�� ZHQQ� WURW]� HUNHQQEDU� IHKOHUKDIWHU� (LQJDEHQ� GDV� EHDE�
VLFKWLJWH�$UEHLWVHUJHEQLV�PLW�PLQLPDOHP�RGHU�RKQH�.RUUHNWXUDXIZDQG� HUUHLFKW�ZLUG�
'D]X�P�VVHQ�GHP�%HQXW]HU� GLH�)HKOHU� ]XP�=ZHFNH� GHU�%HKHEXQJ� YHUVWlQGOLFK� JH�
PDFKW�ZHUGHQ�³

(UOHUQEDUNHLW 'DV�6\VWHP�VROO�PLW�PLQLPDOHP�$XIZDQG�HUOHUQEDU�VHLQ��ZRI�U�ÄGLH�5HGX]LHUXQJ�GHU
.RPSOH[LWlW�XQG�(UKDOWXQJ�GHU�.RQVLVWHQ]³�9RUDXVVHW]XQJHQ�VLQG�

,QGLYLGXDOLVLHUEDU�
NHLW

,QGLYLGXDOLVLHUEDUNHLW� IRUGHUW�KLHU�GLH�$QSDVVEDUNHLW�GHV�6\VWHPV� ÄDQ�GLH� LQGLYLGXHO�
OHQ�%HG�UIQLVVH�XQG�)lKLJNHLWHQ�GHV�%HQXW]HUV�³

6WHXHUEDUNHLW Ä(LQ�'LDORJ�LVW�VWHXHUEDU��ZHQQ�GHU�%HQXW]HU�GLH�*HVFKZLQGLJNHLW�GHV�$EODXIV�VRZLH
GLH�$XVZDKO�XQG�5HLKHQIROJH�YRQ�$UEHLWVPLWWHOQ�RGHU�$UW�XQG�8PIDQJ�YRQ�(LQ��XQG
$XVJDEHQ�EHHLQIOXVVHQ�NDQQ�³

.RRSHUDWLRQV��XQG

.RPPXQLNDWLRQV�
I|UGHUOLFKNHLW

'LHVHU�$VSHNW� EHVFKlIWLJW� VLFK�PLW� GHU�8QWHUVW�W]XQJ� YRQ�*UXSSHQDUEHLW� XQG� LQVEH�
VRQGHUH�GHU�.RPPXQLNDWLRQ�]ZLVFKHQ�GHQ�$UEHLWHQGHQ�

'DWHQVFKXW]��
'DWHQVLFKHUKHLW

'HU�UHFKWOLFKH�$VSHNW�'DWHQVFKXW]�XPIDVVW�)RUGHUXQJHQ�QDFK�GHP�6FKXW]�GHV�$UEHL�
WHQGHQ�YRU�/HLVWXQJV��XQG�9HUKDOWHQVNRQWUROOH�XQG�QDFK�GHU�.RQWUROOH�GHV�$UEHLWHQ�
GHQ� �EHU� GLH�:HLWHUJDEH� EHVWLPPWHU� 'DWHQ�� 'HU� WHFKQLVFKH� $VSHNW� 'DWHQVLFKHUKHLW
IRUGHUW�EHLVSLHOVZHLVH�GLH�9HUPHLGXQJ�YRQ�'DWHQYHUOXVWHQ�
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3URJUDPPH�XQP|JOLFK�ZLUG��1�W]OLFKNHLW��hEHUVLFKWOLFKNHLW��,QGLYLGXDOLVLHUEDUNHLW�VRZLH
.RRSHUDWLRQVI|UGHUOLFKNHLW�VLQG�EHL�$JHQWHQ�JHQDXVR�ZLFKWLJ�ZLH�EHL�KHUN|PPOLFKHU�6RIW�
ZDUH�

3UREOHPDWLVFK� GDJHJHQ� LVW� GLH� )RUGHUXQJ� QDFK� 9HUI�JEDUNHLW� GHV� $JHQWHQ�� GLH� VLFK� LP
:::�EHZHJHQ��'HQQ�GRUW�N|QQHQ�)DNWRUHQ�ZLH�'DWHQGXUFKVDW]�XQG�*HVFKZLQGLJNHLW�HQW�
IHUQWHU�NRRSHULHUHQGHU�.RPSRQHQWHQ�JOHLFKHUPD�HQ�XQYRUKHUVHKEDU�ZLH�HQWVFKHLGHQG�I�U�GLH
/DXI]HLW�GHV�$JHQWHQ�VHLQ��$XFK�HLQH�Y|OOLJH�)HKOHUUREXVWKHLW�LVW�QLFKW�HUUHLFKEDU��PDQ�GHQ�
NH�QXU�DQ�GDV�$XIILQGHQ�PRELOHU�$JHQWHQ�RGHU�GLH�$XIJDEH��YRP�$JHQWHQ�IlOVFKOLFK�JHWlWLJWH
ILQDQ]LHOOH�7UDQVDNWLRQHQ�ZLHGHU�U�FNJlQJLJ�]X�PDFKHQ�

������ 1RUPHQ��',1�1RUP��������XQG�,62�1RUP������

$XV� PHKUHUHQ� *U�QGHQ� ELHWHW� VLFK� HLQH� 8QWHUVXFKXQJ� VRIWZDUHHUJRQRPLVFKHU� 1RUPHQ� DQ�
,KUH�*HVWDOWXQJVJUXQGVlW]H�VLQG�LPPHU�DXI�$UEHLWVV\VWHPH�EH]RJHQ��VLQG�DOVR�YRQ�GDKHU�SR�
WHQWLHOO�JHHLJQHW�I�U�HLQHQ� �DXI�$UEHLWVV\VWHPH�EHVFKUlQNWHQ�/HLWIDGHQ��QDFK�$EVFKQLWW������
$XFK�ZHQQ� HUJRQRPLVFKHQ�1RUPHQ� GLH�4XDQWLIL]LHUEDUNHLW� XQG� 3Ul]LVLRQ� WHFKQLVFKHU� 1RU�
PHQ�IHKOW��']LGD�����������KDEHQ�VLH�GHQQRFK�HLQH�QRUPDWLYH�.RPSRQHQWH��'DV�LVW�ZLFKWLJ�I�U
HLQH�VSlWHUH�2SHUDWLRQDOLVLHUXQJ�GHU�DXV�LKQHQ�LP�$JHQWHQNRQWH[W�]X�JHZLQQHQGHQ�.ULWHULHQ�
1RUPHQ� NDQQ�PDQ� VLFK� DOV� GDV� JHURQQHQH� (UJHEQLV� VRIWZDUHHUJRQRPLVFKHU� )RUVFKXQJ� XQG
SROLWLVFKHQ�.RQVHQVHV�YRUVWHOOHQ��%H]�JOLFK�2SHUDWLRQDOLVLHUEDUNHLW�HUZHLVHQ�VLFK�VRIWZDUHHU�
JRQRPLVFKH�1RUPHQ� �� ZLH� VLFK� ]HLJHQ�ZLUG� �� JHHLJQHWHU� DOV� +&,� XQG� 6RIWZDUHHUJRQRPLH�
9RQ�GLHVHQ�1RUPHQ�P|FKWH�LFK�QXQ�]ZHL�ZLFKWLJH�9HUWUHWHU�NXU]�YRUVWHOOHQ�

�������� ',1�1RUP��������7HLO��

$OV� HUVWH� GHXWVFKVSUDFKLJH� VRIWZDUHHUJRQRPLVFKH�1RUP� HQWVWDQG� ]ZLVFKHQ� ����� XQG� ����
GLH�',1�1RUP� ��� ���� 7HLO� ��� Ä*UXQGVlW]H� HUJRQRPLVFKHU�'LDORJJHVWDOWXQJ³� �YJO�� 5|GLJHU
������ ����� 7DEHOOH� �� VWHOOW� LKUH� I�QI�*HVWDOWXQJVJUXQGVlW]H� I�U� HUJRQRPLVFKH� 6RIWZDUH� YRU�
QlPOLFK�$XIJDEHQDQJHPHVVHQKHLW�� 6HOEVWEHVFKUHLEXQJVIlKLJNHLW�� 6WHXHUEDUNHLW��(UZDU�
WXQJVNRQIRUPLWlW� XQG� )HKOHUUREXVWKHLW�� ,KUH� 9HUZDQGWVFKDIW� PLW� GHU� 6RIWZDUHHUJRQRPLH
ZLUG� GXUFK� GLH� WHLOZHLVH� �LQKDOWOLFKH�ZLH� QDPHQWOLFKH��$QOHKQXQJ� DQ�*HVWDOWXQJVULFKWOLQLHQ
GHU�6RIWZDUHHUJRQRPLH�GHXWOLFK�
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$Q�GLHVHU�6WHOOH�VROO�QXQ�DXI�GLH�',1�1RUP��������7HLO���QLFKW�ZHLWHU�HLQJHJDQJHQ�ZHUGHQ�
GD�LKUH�*HVWDOWXQJVJUXQGVlW]H�LQ]ZLVFKHQ�LQ�GHU�QHXHUHQ�XQG�LP�IROJHQGHQ�$EVFKQLWW�YRUJH�
VWHOOWHQ�,62�1RUP������DXIJHJDQJHQ�VLQG�

�������� ,62�1RUP�����

'LH�1RUP� ,62� ����� KDW� HEHQVR�ZLH� GLH� EHNDQQWH� ,62� �����5HLKH� HLQH� TXDOLWlWVVLFKHUQGH
$XVULFKWXQJ��LVW�DEHU�DXI�%LOGVFKLUPDUEHLW�EH]RJHQ��6LH�WUlJW�GHQ�7LWHO�Ä(UJRQRPLF�5HTXLUH�
PHQWV�IRU�2IILFH�:RUN�ZLWK�9LVXDO�'LVSOD\V³�XQG�HQWKlOW�XPIDQJUHLFKHV�VRIWZDUHHUJRQRPL�
VFKHV�:LVVHQ��'LH�,62�1RUP������LVW�GHU� LQWHUQDWLRQDOH�1DFKIROJHU�GHU�',1�1RUP��������
'HVVHQ�LP�YRUDXVJHJDQJHQHQ�$EVFKQLWW�YRUJHVWHOOWHU�7HLOEHUHLFK�JLQJ�LQ�7HLO�����'LDORJSULQ�
]LSLHQ�GHU�,62�1RUP�DXI��(LQ�DQGHUHU�7HLO�WKHPDWLVLHUW�GLH�3UlVHQWDWLRQ�YRQ�,QIRUPDWLRQ��7HLO
�����%H]RJHQ�DXI�GDV� ÄORRN�DQG� IHHO³�YRQ�3URJUDPPHQ�EHVFKUHLEW�7HLO� ���GHQ�ÄORRN³�� DOVR
VWDWLVFKH�(OHPHQWH��ZlKUHQG�7HLO����GDV�G\QDPLVFKH�ÄIHHO³�HQWKlOW��:LHGHU�DQGHUH�7HLOH�����
����VLQG�6SH]LDOLVLHUXQJHQ�GHU�LQ�7HLO����JHQDQQWHQ�'LDORJSULQ]LSLHQ��)�U�GLH�,QWHUDNWLRQ�PLW
$JHQWHQ�LVW�KLHU�7HLO����ZHVHQWOLFK��GHVVHQ�3ULQ]LSLHQ���LQ�7DEHOOH���]XVDPPHQJHIDVVW�VLQG�

������������������������������ ����������������������������
���1HEHQ�GHQ�JlQJLJHQ�GHXWVFKHQ�%H]HLFKQXQJHQ�GHU�*HVWDOWXQJVULFKWOLQLHQ�KDEH�LFK�GLH�RIIL]LHOOHQ�HQJOLVFKHQ�%HJULIIH�DXIJHI�KUW�

7DEHOOH����:LFKWLJH�*HVWDOWXQJVJUXQGVlW]H�GHU�',1�1RUP��������7HLO����5|GLJHU�������������

$XIJDEHQ�
DQJHPHVVHQKHLW

Ä(LQ�'LDORJ� LVW�DXIJDEHQDQJHPHVVHQ��ZHQQ�HU�GLH�(UOHGLJXQJ�GHU�$UEHLWVDXIJDEH�GHV�%H�
QXW]HUV�XQWHUVW�W]W��RKQH�LKQ�GXUFK�(LJHQVFKDIWHQ�GHV�'LDORJV\VWHPV�XQQ|WLJ�]X�EHODVWHQ�³

6HOEVWEHVFKUHL�
EXQJVIlKLJNHLW

Ä(LQ�'LDORJ�LVW�VHOEVWEHVFKUHLEXQJVIlKLJ��ZHQQ�GHP�%HQXW]HU�DXI�9HUODQJHQ�(LQVDW]]ZHFN
VRZLH� /HLVWXQJVXPIDQJ� HUOlXWHUW� ZHUGHQ� � N|QQHQ� XQG� ZHQQ� GHU� HLQ]HOQH� 'LDORJVFKULWW
XQPLWWHOEDU�YHUVWlQGOLFK�LVW�RGHU�GHU�%HQXW]HU�DXI�9HUODQJHQ�GHP�MHZHLOLJHQ�'LDORJVFKULWW
HQWVSUHFKHQGH�(UOlXWHUXQJHQ�HUKDOWHQ�NDQQ�³

6WHXHUEDUNHLW Ä(LQ�'LDORJ� LVW� VWHXHUEDU��ZHQQ�GHU�%HQXW]HU�GLH�*HVFKZLQGLJNHLW� GHV�$EODXIV� VRZLH�GLH
$XVZDKO�XQG�5HLKHQIROJH�YRQ�$UEHLWVPLWWHOQ�RGHU�$UW�XQG�8PIDQJ�YRQ�(LQ��XQG�$XVJDEHQ
EHHLQIOXVVHQ�NDQQ�³

(UZDUWXQJV�
NRQIRUPLWlW

Ä(LQ�'LDORJ�LVW�HUZDUWXQJVNRQIRUP��ZHQQ�HU�GHQ�(UZDUWXQJHQ�GHU�%HQXW]HU�HQWVSULFKW��GLH
VLH� DXV� (UIDKUXQJHQ� PLW� ELVKHULJHQ� $UEHLWVDEOlXIHQ� RGHU� DXV� GHU� %HQXW]HUVFKXOXQJ� PLW�
EULQJHQ�VRZLH�GHQ�(UIDKUXQJHQ��GLH�VLH�VLFK�ZlKUHQG�GHU�%HQXW]XQJ�GHV�'LDORJV\VWHPV�XQG
LP�8PJDQJ�PLW�GHP�%HQXW]HUKDQGEXFK�ELOGHQ�³

)HKOHUUREXVW�
KHLW

Ä(LQ�'LDORJ�LVW�IHKOHUUREXVW��ZHQQ�WURW]�HUNHQQEDU�IHKOHUKDIWHU�(LQJDEHQ�GDV�EHDEVLFKWLJWH
$UEHLWVHUJHEQLV�PLW�PLQLPDOHP�RGHU�RKQH�.RUUHNWXUDXIZDQG� HUUHLFKW�ZLUG��'D]X�P�VVHQ
GHP�%HQXW]HU�GLH�)HKOHU�]XP�=ZHFNH�GHU�%HKHEXQJ�YHUVWlQGOLFK�JHPDFKW�ZHUGHQ�³
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7DEHOOH����3ULQ]LSHQ�GHV�'LDORJV��,62�1RUP������7HLO����

$XIJDEHQDQJHPHVVHQ�
KHLW
�VXLWDELOLW\�IRU�WKH�WDVN�

(LQ�'LDORJ�LVW� LQ�GHP�0D�H�DXIJDEHQDQJHPHVVHQ��ZLH�HU�GHQ�%HQXW]HU�XQWHUVW�W]W�
VHLQH�$UEHLWVDXIJDEH�HIIHNWLY�XQG�HIIL]LHQW�]X�HUOHGLJHQ�

6HOEVWEHVFKUHLEXQJV�
IlKLJNHLW
�VHOI�GHVFULSWLYHQHVV�

(LQ� 'LDORJ� LVW� LQ� GHP�0D�H� VHOEVWEHVFKUHLEXQJVIlKLJ�� ZLH� MHGHU� HLQ]HOQH� 'LDORJ�
VFKULWW�GXUFK�5�FNPHOGXQJ�GHV�'LDORJV\VWHPV�XQPLWWHOEDU�YHUVWlQGOLFK�LVW�RGHU�GHP
%HQXW]HU�HUNOlUW�ZLUG��ZHQQ�HU�GLH�HQWVSUHFKHQGHQ�,QIRUPDWLRQHQ�YHUODQJW�

6WHXHUEDUNHLW
�FRQWUROODELOLW\�

(LQ�'LDORJ�LVW�LQ�GHP�0D�H�VWHXHUEDU��ZLH�GHU�%HQXW]HU�LQ�GHU�/DJH�LVW��GHQ�JHVDP�
WHQ�'LDORJDEODXI�ELV�]X�GHP�3XQNW��DQ�GHP�GDV�=LHO�HUUHLFKW�LVW��]X�EHHLQIOXVVHQ�

(UZDUWXQJVNRQIRU�
PLWlW��FRQIRUPLW\�ZLWK
XVHU�H[SHFWDWLRQV�

(LQ�'LDORJ�LVW�LQ�GHP�0D�H�HUZDUWXQJVNRQIRUP��ZLH�HU�GHQ�.HQQWQLVVHQ�DXV�ELVKH�
ULJHQ�$UEHLWVDEOlXIHQ��GHU�$XVELOGXQJ�XQG�GHU�(UIDKUXQJ�GHV�%HQXW]HUV�VRZLH�GHQ
DOOJHPHLQ�DQHUNDQQWHQ�hEHUHLQN�QIWHQ�HQWVSULFKW�

)HKOHUUREXVWKHLW
�HUURU�WROHUDQFH�

(LQ�'LDORJ�LVW�LQ�GHP�0D�H�IHKOHUUREXVW��ZLH�GDV�EHDEVLFKWLJWH�$UEHLWVHUJHEQLV�WURW]
HUNHQQEDU� IHKOHUKDIWHU� (LQJDEHQ� PLW� PLQLPDOHP� RGHU� RKQH� .RUUHNWXUDXIZDQG� HU�
UHLFKW�ZLUG�

,QGLYLGXDOLVLHUEDUNHLW
�VXLWDELOLW\�IRU
LQGLYLGXDOL]DWLRQ�

(LQ�'LDORJ�LVW�LQ�GHP�0D�H�LQGLYLGXDOLVLHUEDU��ZLH�HU�$QSDVVXQJHQ�DQ�LQGLYLGXHOOH
%HQXW]HUEHODQJH� XQG�%HQXW]HUIlKLJNHLWHQ� LP�+LQEOLFN� DXI� HLQH� JHJHEHQH�$UEHLWV�
DXIJDEH�]XOl�W�

/HUQI|UGHUOLFKNHLW
�VXLWDELOLW\�IRU�OHDUQLQJ�

(LQ�'LDORJ�LVW�LQ�GHP�0D�H�OHUQI|UGHUOLFK��ZLH�HU�GHP�%HQXW]HU�ZlKUHQG�GHV�(UOHU�
QHQV�8QWHUVW�W]XQJ�XQG�$QOHLWXQJ�JLEW�

*HZLVVH�bKQOLFKNHLWHQ�PLW�GHQ�*HVWDOWXQJVJUXQGVlW]HQ�GHU�6RIWZDUHHUJRQRPLH� VLQG� XQYHU�
NHQQEDU��$XIJDEHQDQJHPHVVHQKHLW� XQG� � 6HOEVWEHVFKUHLEXQJVIlKLJNHLW� VLQG� LP� $JHQWHQ�
NRQWH[W� DXV� GHQVHOEHQ� *U�QGHQ� ZLH� GLH� JOHLFKODXWHQGHQ� *HVWDOWXQJVJUXQGVlW]H� GHU� ',1
������UHOHYDQW�

'HU� 3XQNW�$XIJDEHQDQJHPHVVHQKHLW� XPIDVVW� GLH�$VSHNWH� )XQNWLRQDOLWlW� XQG�1�W]OLFKNHLW�
)XQNWLRQDOLWlW�VHW]W�YRUDXV��GDVV�GHU�%HQXW]HU�NHLQHVIDOOV�XQQ|WLJ�EHODVWHW�ZLUG�XQG�]XP�%HL�
VSLHO�Q|WLJH� ,QIRUPDWLRQHQ� LQ�GHU� ULFKWLJHQ�5HLKHQIROJH�HUKlOW��1�W]OLFKNHLW�EH]LHKW� VLFK�DXI
GHQ�8QWHUVW�W]XQJVHIIHNW�GHV�%HQXW]HUV�EHL�VHLQHU�$UEHLW�

'LH� 'HILQLWLRQ� YRQ� 6HOEVWEHVFKUHLEXQJVIlKLJNHLW� JHKW� DXI� GLH�:LFKWLJNHLW� GHU�5�FNPHO�
GXQJ��GHV�)HHGEDFN��HLQ��*HUDGH�$JHQWHQV\VWHPH�VROOWHQ�HLQ�XPIDVVHQGHV�)HHGEDFN�ELHWHQ�
XP�I�U�GHQ�%HQXW]HU�YHUVWlQGOLFK�XQG�GXUFKVFKDXEDU�]X�VHLQ�

$VSHNWH�GHU�6WHXHUEDUNHLW���]XP�%HLVSLHO�GLH�*HVFKZLQGLJNHLW�RGHU�GHU�9HUODXI�GHV�'LDORJV
��VROOWHQ�QLFKW�YRP�'LDORJV\VWHP�YRUJHVFKULHEHQ��ZHUGHQ��VRQGHUQ�LPPHU�XQWHU�.RQWUROOH�GHV
%HQXW]HUV� VWHKHQ�� 8QG� 2SWLPLHUXQJ� GHU� .RQWUROOH� LVW� MD� HLQH� GHU� +DXSWIRUGHUXQJHQ� YRQ
$JHQWHQV\VWHPHQ�� (V� LVW� HLQH� YHUVWlQGOLFKH� )RUGHUXQJ�� $JHQWHQV\VWHPH�� GHUHQ� 9HUKDOWHQ
QRFK�QLFKW�UHVWORV�YHUVWDQGHQ�RGHU�HUNOlUEDU� LVW��EHVVHU�NRQWUROOLHUHQ�]X�N|QQHQ��6LFKHUKHLWV�
NULWLVFKH�� WHXUH� RGHU� XQXPNHKUEDUH� $NWLRQHQ� VROOWHQ� VRJDU� UHVWORV� NRQWUROOLHUEDU� VHLQ�� (LQ�
VFKUlQNHQG�PXVV� JHVDJW�ZHUGHQ�� GDVV� EHL� VWHLJHQGHU� .RPSOH[LWlW� GHU� $XIJDEH� HLQH� GHWDLO�
OLHUWH�.RQWUROOH�GXUFK�GHQ�%HQXW]HU� LPPHU�ZHQLJHU�GXUFKI�KUEDU�ZLUG��:LFKWLJ� LVW� DEHU�GLH
0|JOLFKNHLW��VlPWOLFKH�)XQNWLRQHQ�GHV�$JHQWHQ�EHL�%HGDUI�NRQWUROOLHUHQ�]X�N|QQHQ�

$XFK�(UZDUWXQJVNRQIRUPLWlW�LVW�HLQH�LP�$JHQWHQNRQWH[W�ZLFKWLJH�)RUGHUXQJ�XQG�HLQH�GHU
9RUDXVVHW]XQJHQ� I�U�GLH�+DXSWIRUGHUXQJ�QDFK�9HUWUDXHQVELOGXQJ��6HOEVWYHUVWlQGOLFK� VROOWHQ
JHQHUHOO�'LDORJYHUKDOWHQ�XQG�,QIRUPDWLRQVGDUVWHOOXQJ�YRQ�6RIWZDUHV\VWHPHQ�HLQKHLWOLFK�VHLQ�
$XFK�VROOWHQ�XQUHJHOPl�LJH�$QWZRUWV]HLWHQ�PLQLPLHUW� XQG�GXUFK�NRQWLQXLHUOLFKHV�)HHGEDFN
YHUVWlQGOLFK�JHPDFKW�ZHUGHQ�

'DV�6\VWHP�VROOWH�YHUKLQGHUQ�� GDVV� LUJHQGHLQH�%HQXW]HUHLQJDEH� ]X� XQGHILQLHUWHQ�6\VWHP]X�
VWlQGHQ� RGHU� ]X� 6\VWHPDEEU�FKHQ� I�KUHQ� NDQQ�� )HKOHUUREXVWKHLW� LVW� �� ZLH� VFKRQ� EHLP
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JOHLFKODXWHQGHQ�6RIWZDUHHUJRQRPLH�*UXQGVDW]�HUZlKQW���HLQH�ZLFKWLJH�)RUGHUXQJ��$OOHUGLQJV
NDQQ�LQVEHVRQGHUH�EHL�:::�$JHQWHQ�HLQH�)HKOHUUREXVWKHLW�QLH�JDUDQWLHUW�ZHUGHQ��,Q�HLQHP
1HW]ZHUN��LQ�GHP�'DWHQVWDXV�XQG�YHUORUHQJHJDQJHQH�'DWHQSDNHWH�DOOWlJOLFKH�3UREOHPH�VLQG�
XQWHUOLHJHQ�DXFK�$JHQWHQ�GLHVHQ�8QZlJEDUNHLWHQ�

,QGLYLGXDOLVLHUEDUNHLW�LVW�NHLQ�UHLQ�DXI�GHQ�$JHQWHQNRQWH[W�EHVFKUlQNWHU�*HVWDOWXQJVJUXQG�
VDW]��(U�YHUODQJW�QDFK�GHU�0|JOLFKNHLW��QDFK�LQGLYLGXHOOHQ�*HVLFKWVSXQNWHQ�]ZLVFKHQ�DOWHUQD�
WLYHQ�'DUVWHOOXQJVIRUPHQ�RGHU�$UEHLWVDEOlXIHQ�ZlKOHQ�]X�N|QQHQ�

6HKU�ZLFKWLJ� LVW� GDJHJHQ�GLH�PLW� GHU� GULWWHQ�+DXSWIRUGHUXQJ� JOHLFKQDPLJH�/HUQI|UGHUOLFK�
NHLW��GLH� LP�YRUOHW]WHQ�$EVFKQLWW�XQWHU�GHUVHOEHQ�'HILQLWLRQ�EHUHLWV�EHL�GHU�6RIWZDUHHUJRQR�
PLH��XQWHU�GHP�1DPHQ�Ä(UOHUQEDUNHLW³��DOV�EHVRQGHUV�ZLFKWLJH�*HVWDOWXQJVULFKWOLQLH�HUNDQQW
ZXUGH��'DV�6\VWHP�VROO�PLW�PLQLPDOHP�=HLWDXIZDQG�HUOHUQEDU�VHLQ��ZRI�U�ÄGLH�5HGX]LHUXQJ
GHU�.RPSOH[LWlW�XQG�(UKDOWXQJ�GHU�.RQVLVWHQ]³�9RUDXVVHW]XQJHQ�VLQG�

'LH�',1�1RUP��������ZXUGH�YRQ�GHU� ,62�1RUP������YROOVWlQGLJ�XPVFKORVVHQ�XQG�HUVHW]W�
'LHVH�LVW�DXFK�QHXHU�DOV�GLH�EHUHLWV������YHUDEVFKLHGHWH�',1�1RUP�� ,KUH�PHLVWHQ�7HLOH�VLQG
EHUHLWV�HQGJ�OWLJ�DOV�,QGXVWULHVWDQGDUG�YHUDEVFKLHGHW��HLQLJH�7HLOH�ZHUGHQ�QRFK�EHDUEHLWHW��=X
HLQHU�=HLW��LQ�GHU�1RUPHQ�ZLH�GLH�,62������5HLKH�LQ�GHU�,QGXVWULH�VWDUN�DQ�%HGHXWXQJ�JHZLQ�
QHQ��VWHLJHQ�DXFK�GHU�%HNDQQWKHLWVJUDG�XQG�GDV�$QVHKHQ�GHU�,62�1RUP�������'DVV�VLH�DXFK
$QKDOWVSXQNWH� ]XU� 2SHUDWLRQDOLVLHUEDUNHLW� ELHWHW�� ]HLJHQ� EHLVSLHOVZHLVH� GHU� (9$',6�
/HLWIDGHQ�RGHU�GHU�,62������(YDOXDWRU��ZHOFKH�6RIWZDUHV\VWHPH�HLQHU�.RQIRUPLWlWVSU�IXQJ
KLQVLFKWOLFK�GLHVHU�1RUP�XQWHU]LHKHQ��(V�LVW�P|JOLFK��PLW�+LOIH�GLHVHV�(YDOXDWLRQVYHUIDKUHQV
6RIWZDUH�EHUHLWV�ZlKUHQG�GHU�(QWZLFNOXQJ�DXI�.RQIRUPLWlW�]X�WHVWHQ��2SSHUPDQQ�����������

6LFKHUOLFK� ODVVHQ� VLFK� DXFK� LQ� DQGHUHQ� %HUHLFKH�0HWKRGHQ� ]XU� 8QWHUVXFKXQJ� YRQ�$JHQWHQ
ILQGHQ��$Q�ZHLWHUHQ�UHOHYDQWHQ�1RUPHQ�ZlUH�EHLVSLHOVZHLVH�GLH�4XDOLWlWVQRUP�,62������]X
QHQQHQ�� =DKOUHLFKH� 6W\OHJXLGHV� EHVFKlIWLJHQ� VLFK� PLW� HUJRQRPLVFKHU� 3URJUDPPJHVWDOWXQJ�
ZLH�GLH�UHQRPPLHUWHQ�$SSOH�6W\OH�*XLGHV��$SSOH��������������GHQHQ�GHU�*HVWDOWXQJVJUXQG�
VDW]�3URJUHVVLYH�'LVFORVXUH�HQWQRPPHQ�LVW��$XFK�UHLQ�DXI�GDV�:::�EH]RJHQH�6W\OHJXLGHV
ELHWHQ�HLQH�)�OOH�YRQ�+LQZHLVHQ��GLH� I�U� LP�:::�RSHULHUHQGH�$JHQWHQ�ZHUWYROO�VHLQ�N|Q�
QHQ��'RFK�DXI�HLQH�DXVI�KUOLFKH�%HWUDFKWXQJ�ZHLWHUHU�%HUHLFKH�VROO�DQ�GLHVHU�6WHOOH�YHU]LFKWHW
ZHUGHQ�� 'HQQ� GLH� XQWHUVXFKWHQ� %HUHLFKH� GHFNHQ� EHUHLWV� HLQ� EUHLWHV�0HWKRGHQVSHNWUXP� DE�
XQG�LKUH�DOV�DJHQWHQUHOHYDQW� LGHQWLIL]LHUWHQ�0HWKRGHQ�VWHOOHQ�HLQ�DXVUHLFKHQG�VROLGHV�)XQGD�
PHQW� ]XU�(YDOXDWLRQ� XQG� LQVEHVRQGHUH�9HUEHVVHUXQJ� GHU�0HQVFK�$JHQWHQ�6FKQLWWVWHOOH� YRQ
$JHQWHQV\VWHPHQ�GDU��(LQH�8QWHUVXFKXQJ�ZHLWHUHU�%HUHLFKH�Z�UGH�ZHQLJ�QHXH�� VRQGHUQ�HL�
QHQ� LPPHU� K|KHUHQ� $QWHLO� UHGXQGDQWHU�0HWKRGHQ� OLHIHUQ��:HLVHQ� GRFK� EHUHLWV� GLH� *HVWDO�
WXQJVULFKWOLQLHQ�GHU�XQWHUVXFKWHQ�1RUPHQ�HUKHEOLFKH�hEHUODSSXQJHQ�XQWHUHLQDQGHU�VRZLH�PLW
VRIWZDUHHUJRQRPLVFKHQ�*UXQGVlW]H�DXI�

����9HUJOHLFK�YRUJHVWHOOWHU�*HELHWH�DXI�$JHQWHQUHOHYDQ]
(V� IROJHQ�JUXQGVlW]OLFKH�hEHUOHJXQJHQ�]XU�(LJQXQJ�GHU�ELVKHU�YRUJHVWHOOWHQ�*HELHWH�� DJHQ�
WHQUHOHYDQWH�.ULWHULHQ�]X�OLHIHUQ�

(LQ�XQEHVWUHLWEDUHU�9RUWHLO�JHUDGH�LQWHUQDWLRQDOHU�1RUPHQ�LVW�LKU�KRKHV�$QVHKHQ��GDV�ZLH�LP
)DOO�GHU�,62�1RUP������]X�EUHLWHU�$N]HSWDQ]�XQG�$QZHQGXQJ�JHI�KUW�KDW��$QGHUHUVHLWV�HQW�
ZLFNHOQ�VLFK�1RUPHQ�QXU� ODQJVDP��HUVWDUUHQ�XQG�YHUDOWHQ�VRPLW�VFKQHOO��6RZRKO�',1�1RUP
�������DOV�DXFK�,62�1RUP������ZXUGHQ�YRU�GHP�'XUFKEUXFK�YRQ�$JHQWHQV\VWHPHQ�DXVJHDU�
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EHLWHW�� 2IIHQEDU� KDWWHQ� GLH�0LWJOLHGHU� GHU� 1RUPXQJVDXVVFK�VVH� NRQYHQWLRQHOOH� 3URJUDPPH
YRU�$XJHQ��QLFKW�DEHU�$JHQWHQV\VWHPH��'HVKDOE�HUZlKQW�NHLQH�HLQ]LJH�LKUHU�(UJRQRPLHULFKW�
OLQLHQ�$JHQWHQV\VWHPH�RGHU� JHKW� DXI� GLHVHQ�3URJUDPPW\S� HLQ��(LQH� )ROJH� LVW� LKU� LQ�PHLQHU
8QWHUVXFKXQJ�DXIJHWUHWHQH�JHULQJHU�$QWHLO�DQ�GHU�*HVDPWKHLW�DJHQWHQUHOHYDQWHU�5LFKWOLQLHQ�

'RFK� GDV�+DXSWKLQGHUQLV� DJHQWHQVSH]LILVFKHU�1RUPHQ� LVW� GHU�$OOJHPHLQJ�OWLJNHLWVDQVSUXFK
YLHOHU�1RUPHQ��6R�QLPPW�GLH�,62�1RUP������I�U�VLFK�OHGLJOLFK�HLQHQ�5LFKWOLQLHQFKDUDNWHU�LQ
$QVSUXFK� XQG� JHKW� EHZXVVW� QLFKW� DXI� HLQH� EHVWLPPWH� WHFKQLVFKH� ,PSOHPHQWDWLRQ� HLQ� �']L�
GD�����������'DGXUFK�NDQQ�VLH�$JHQWHQ��GLH�QLFKW�QXU�6FKQLWWVWHOOH�VLQG��VRQGHUQ�LQVEHVRQGHUH
DXFK�HLQH�HLJHQVWlQGLJH�7HFKQRORJLH�GDUVWHOOHQ��QLFKW�YROOVWlQGLJ�HUIDVVHQ��$EHU�DXFK�EHL�HL�
QHU�%HVFKUlQNXQJ�DXI�HLQH�6FKQLWWVWHOOHQVLFKW�P�VVHQ�$VSHNWH�YRQ�1RUPHQ� VWlUNHU� DXI�GHQ
$JHQWHQNRQWH[W�DQJHSDVVW�ZHUGHQ�

'DJHJHQ�YHUZDQGHOQ�VLFK�GLH�SUD[LVRULHQWLHUWHQ�XQG�YHUJOHLFKVZHLVH�ÄZHLFKHQ³�*HVWDOWXQJV�
JUXQGVlW]H�GHU�+&,�LQ�HLQHQ�9RUWHLO�EHL�GHU�8QWHUVXFKXQJ�XQG�9HUEHVVHUXQJ�YRQ�$JHQWHQV\�
VWHPHQ�� 'HQQ� VLH� KDEHQ� HLQH� JU|�HUH� )OH[LELOLWlW� XQG� VLQG� GDGXUFK� RIW� DXI� PHKUHUH� GHU
+DXSWIRUGHUXQJHQ�YRQ�$JHQWHQV\VWHPH�JOHLFK]HLWLJ�DQZHQGEDU�

'LH� VRIWZDUHHUJRQRPLVFKHQ� *HVWDOWXQJVJUXQGVlW]H� OLHJHQ� EH]�JOLFK� LKUHU� 5HOHYDQ]� I�U
$JHQWHQ� DXI� KDOEHP�:HJ� ]ZLVFKHQ�+&,� XQG�1RUPHQ�� XQG� JXW� GLH�+lOIWH� GHU� XQWHUVXFKWHQ
*UXQGVlW]H�ZHLVW�HLQHQ�$JHQWHQEH]XJ�DXI�

)ROJOLFK�YHUI�JHQ�VlPWOLFKH�YRUJHVWHOOWHQ�*HELHWH��EHU�*UXQGVlW]H��GLH�VLFK�DOV�Ä5RKPDWHUL�
DO³� I�U� DJHQWHQVSH]LILVFKH� .ULWHULHQ� HLJQHQ�� 'D� GLH� *HVWDOWXQJVJUXQGVlW]H� LQ� LKUHU� MHW]LJHQ
)RUP�QLFKW�RGHU�QLFKW� DXVUHLFKHQG�GLH�EHVRQGHUHQ�$QIRUGHUXQJHQ�YRQ�6RIWZDUHDJHQWHQ� EH�
U�FNVLFKWLJHQ��PXVV�LP�QlFKVWHQ�$EVFKQLWW�HLQH�DJHQWHQVSH]LILVFKH�$QSDVVXQJ�HUIROJHQ�

����7UDQVIRUPDWLRQ�YRQ�+&,�*HVWDOWXQJVJUXQGVlW]HQ�]X
HLQHP�DJHQWHQVSH]LILVFKHQ�.ULWHULHQNDWDORJ

'LH� DJHQWHQUHOHYDQWHQ� *HVWDOWXQJVJUXQGVlW]H� ZHUGHQ� QXQ� DJHQWHQVSH]LILVFK� DQDO\VLHUW� XQG
RSHUDWLRQDOLVLHUW��'DV�(UJHEQLV�LVW�HLQ�.DWDORJ�YRQ�.ULWHULHQ��GHU�RSHUDWLRQDOLVLHUWH�+\SRWKH�
VHQ�HQWKlOW��1HXIRUPXOLHUXQJHQ�GHU�*HVWDOWXQJVJUXQGVlW]H�XQWHU�EHVRQGHUHU�%HU�FNVLFKWLJXQJ
GHU�LQ�.DSLWHO���DXIJHVWHOOWHQ�+DXSWIRUGHUXQJHQ�/HUQI|UGHUOLFKNHLW��.RQWUROORSWLPLHUXQJ�XQG
9HUWUDXHQVELOGXQJ��'HU�VLFK�GDUDQ�DQVFKOLH�HQGH�$EVFKQLWW�����VWHOOW�GLHVH�.ULWHULHQ�V\VWHPD�
WLVFK�GDU�XQG�]HLJW�(YDOXDWLRQVP|JOLFKNHLWHQ�DXI�

������ /HUQI|UGHUOLFKNHLW

'HU�,62������*UXQGVDW]�/HUQI|UGHUOLFKNHLW�VDJW�DXV��GDVV�Ä(LQ�'LDORJ�>���@�LQ�GHP�0D�H�OHUQ�
I|UGHUOLFK� >LVW@�� ZLH� HU� GHP� %HQXW]HU� ZlKUHQG� GHV� (UOHUQHQV� 8QWHUVW�W]XQJ� XQG� $QOHLWXQJ
JLEW³� �,62� ������� (LQ� 6\VWHP� VROOWH�PLW�PLQLPDOHP�=HLWDXIZDQG� HUOHUQEDU� VHLQ��ZRI�U� GLH
5HGX]LHUXQJ�GHU�.RPSOH[LWlW�XQG�GLH�(UKDOWXQJ�GHU�.RQVLVWHQ]�9RUDXVVHW]XQJHQ�VLQG�

0HWKRGHQ�]XU�(UK|KXQJ�GHU�/HUQI|UGHUOLFKNHLW�LQ�6RIWZDUHV\VWHPHQ�VLQG�EHLVSLHOVZHLVH�VSH�
]LHOOH�/HUQPRGL�XQG�+LOIHIXQNWLRQHQ��$EHU�DXFK�ZHQLJHU�H[SOL]LWH�7HFKQLNHQ�ZLH�3URJUHVVLYH
'LVFORVXUH�YHUEHVVHUQ�GXUFK�DQIlQJOLFKHV�9HUEHUJHQ�YRQ�6\VWHPIXQNWLRQDOLWlW�GLH�EHQXW]HU�
JHUHFKWH�'RVLHUXQJ� GHU� /HUQHUIRUGHUQLVVH�� (EHQVR� LVW� 6HOEVWEHVFKUHLEXQJVIlKLJNHLW� KLHU� HLQ
ZLFKWLJHV�0LWWHO�� XP�6RIWZDUH� ÄVHOEVWHUNOlUHQG³� XQG�PLW�PLQLPDOHP�$XIZDQG� HUOHUQEDU� ]X
JHVWDOWHQ�
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/HUQI|UGHUOLFKNHLW�EHU�FNVLFKWLJW�H[DNW�GLH�)RUGHUXQJHQ�GHU�JOHLFKQDPLJHQ�HUVWHQ�+DXSWIRU�
GHUXQJ��ZHVKDOE�VLH�HLQ�LP�$JHQWHQ]XVDPPHQKDQJ�ZLFKWLJHU�*HVWDOWXQJVJUXQGVDW]�LVW��'XUFK
/HUQI|UGHUOLFKNHLW�ZLUG�I�U�FRPSXWHUXQHUIDKUHQH�RGHU�DJHQWHQXQHUIDKUHQH�%HQXW]HU�GLH�/HUQ�
SKDVH�YHUN�U]W�XQG�GLH�(LQJHZ|KQXQJVSKDVH�HUOHLFKWHUW�

)�U�$JHQWHQV\VWHPH�VWHOOH�LFK�GHVKDOE�GLH�+\SRWKHVH�DXI�

/HUQI|UGHUOLFKNHLW�LVW�GDV�$XVPD���LQ�GHP�GLH�%HODQJH�DJHQWHQXQHUIDKUHQHU�%H�
QXW]HU�EHU�FNVLFKWLJW�VLQG�XQG�GHU�$JHQW�GDV�(UOHUQHQ�GHV�6\VWHPV�I|UGHUW�

'DEHL� OLHJW�GHU�6FKZHUSXQNW�ZHQLJHU� DXI�GHU�'LDORJJHVWDOWXQJ�DOV� DXI�GHU�9HUPLWWOXQJ�YRQ
(LQVDW]]ZHFN�XQG�.RQ]HSWHQ�GHV�$JHQWHQ�XQG�GHQ�8QWHUVFKLHGHQ�LQ�LKUHP�9HUKDOWHQ�JHJHQ�
�EHU�DQGHUHQ�6\VWHPHQ�

2SHUDWLRQDOLVLHUHQ�OlVVW�VLFK�/HUQI|UGHUOLFKNHLW�PLW�+LOIH�YRQ�)UDJHQ�ZLH

•� 'HFNW�GLH�+LOIHIXQNWLRQ�GLH�JHVDPWH�)XQNWLRQDOLWlW�GHU�$QZHQGXQJ�DE"

•� %HU�FNVLFKWLJW�GLH�6FKQLWWVWHOOH�VSH]LHOO�DJHQWHQXQHUIDKUHQH�%HQXW]HU"

•� ([LVWLHUHQ�XQWHUVFKLHGOLFKH�=XJlQJH�]XU�6\VWHPKLOIH��GLH�GLH�9HUVFKLHGHQKHLW�GHU�)UDJH�
EHG�UIQLVVH�XQG�.RPSHWHQ]VWXIHQ�GHV�%HQXW]HUV�EHU�FNVLFKWLJHQ"� ��(LQH�/LVWH�YHUVFKLH�
GHQHU�+LOIVPHWKRGHQ�ILQGHW�VLFK�LQ�$EVFKQLWW���������

•� :XUGHQ� GLH� $VSHNWH� 6HOEVWEHVFKUHLEXQJVIlKLJNHLW�� &RQFHSWXDO� 0RGHO� XQG� 3URJUHVVLYH
'LVFORVXUH��VLHKH�HQWVSUHFKHQGH�$EVFKQLWWH��LQ�HLQHU�:HLVH�EHU�FNVLFKWLJW��GLH�GHQ�%HQXW�
]HU�]XP�H[SORUDWLYHQ�(UOHUQHQ�GHU�$QZHQGXQJ�DQLPLHUHQ"

������ .RPIRUW

'LHVHU�*HVWDOWXQJVJUXQGVDW]�EH]LHKW�VLFK�QDFK�2SSHUPDQQ�X�D�������������DXI��HLQH�ÄNRPIRU�
WDEOH�%HQXW]XQJ�GHV�%�URV\VWHPV�GXUFK�GHQ�%HQXW]HU³��GDV�LKQ�EHL�GHU�$UEHLWVDXIJDEH�XQWHU�
VW�W]HQ��DEHU�QXU�PLQLPDO�EHODVWHQ�VROO��(V�XPIDVVW�7HLODVSHNWH�GHU�LQ�',1��������7HLO���HQW�
KDOWHQHQ� )RUGHUXQJ� QDFK� $XIJDEHQDQJHPHVVHQKHLW�� Ä(LQ� 'LDORJ� LVW� DXIJDEHQDQJHPHVVHQ�
ZHQQ�HU�GLH�(UOHGLJXQJ�GHU�$UEHLWVDXIJDEH�GHV�%HQXW]HUV�XQWHUVW�W]W��RKQH�LKQ�GXUFK�(LJHQ�
VFKDIWHQ� GHV� 'LDORJV\VWHPV� XQQ|WLJ� ]X� EHODVWHQ�³�� $XV� GHU� KHUDXVUDJHQGHU� %HGHXWXQJ� GHU
$XIJDEHQDQJHPHVVHQKHLW��VLHKH�$EVFKQLWW��������HUNOlUW�VLFK�GLH��EHUJHRUGQHWH�6WHOOXQJ�GHV
.RPIRUWDVSHNWV�

'LH�1RWZHQGLJNHLW�YRQ�.RPIRUW�HUJLEW�VLFK�GLUHNW�DXV�GHP�$QVSUXFK�YRQ�$JHQWHQV\VWHPHQ�
HLQHQ�HLQIDFKHUHQ�=XJDQJ�]X�6RIWZDUHV\VWHPHQ�]X�ELHWHQ��.RQVHTXHQWHUZHLVH�VROOWH�VLFK�GLH�
VHU�.RPIRUWJHGDQNH� DXFK�GXUFK�GLH�*HVWDOWXQJ�GHU�%HQXW]HUVFKQLWWVWHOOH� ]LHKHQ��(LQH�NRP�
IRUWDEOH�.RQWUROOH��EHU�GHQ�$JHQWHQ�YHUODQJW�EHLVSLHOVZHLVH�� MHGHU]HLW� LQ�VHLQHQ�+DQGOXQJV�
DEODXI�HLQJUHLIHQ�]X�N|QQHQ��(LQH�NRPIRUWDEOH�/HUQIXQNWLRQ�VHW]W�GDV�=LHO�/HUQI|UGHUOLFKNHLW
XP�

0HLQH�+\SRWKHVH�I�U�.RPIRUW�EHL�$JHQWHQV\VWHPHQ�ODXWHW�GHVKDOE�

.RPIRUW�LVW�GDV�$XVPD���LQ�GHP�GHU�%HQXW]HU�EHL�VHLQHU�$XIJDEH�XQG�EHL�GHU�,Q�
WHUDNWLRQ�PLW�GHP�6\VWHP�YRQ�HLQHP�$JHQWHQ�XQWHUVW�W]W�ZLUG�

6LH�JUHLIW�GHQ�$QVSUXFK�DXI��PLW�$JHQWHQ��D��VHKU�YLHOHV�DXI�HLQIDFKH�:HLVH�XQG��E��VSH]LHOOH
$XIJDEHQ� EHVRQGHUV� JXW� ]X� HUOHGLJHQ�� 'LH� 'HILQLWLRQ� EHU�FNVLFKWLJW� ZHLWHUKLQ� GLH� YLHOIDFK
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VFKOHFKWH� %HQXW]EDUNHLW� YRQ� $JHQWHQV\VWHPHQ� XQG� ELHWHW� HLQH�0|JOLFKNHLW�� EHL� JOHLFKEOHL�
EHQGHU�$JHQWHQ�)XQNWLRQDOLWlW�HLQH�YHUEHVVHUWH�%HQXW]EDUNHLW�]X�UHJLVWULHUHQ�

(LQLJH�0|JOLFKNHLWHQ��.RPIRUW�]X�RSHUDWLRQDOLVLHUHQ�VLQG�

•� 'HU�=HLWIDNWRU�ZLUG�JHPHVVHQ��XP�GHQ�VLFK���EHL�JOHLFKHQ�5HVXOWDWHQ���HLQH�$XIJDEH�GXUFK
GHQ�(LQVDW]�YRQ��XQWHUVFKLHGOLFKHQ��$JHQWHQ�YHUN�U]W�

•� $Q]DKO�XQG�.RPSOH[LWlW�GHU�Q|WLJHQ�,QWHUDNWLRQVFKULWWH�PLW�XQG�RKQH�$JHQW�ZLUG�JHPHV�
VHQ�

•� 'HU� 4XDOLWlWVVSUXQJ� EHL� GHUVHOEHQ� $UEHLWVDXIJDEH�� ZHQQ� GHU� %HQXW]HU� VLH� PLW� �XQWHU�
VFKLHGOLFKHQ��$JHQWHQ�DQVWDWW�PDQXHOO�HUOHGLJW�

•� 7HVWEHQXW]HU�WUDJHQ�LKUH�VXEMHNWLYHQ�(LQGU�FNH�LQ�HLQHU�6NDOD�HLQ�

������ (UZDUWXQJVNRQIRUPLWlW

'LH�,62�1RUP������GHILQLHUW�(UZDUWXQJVNRQIRUPLWlW�ZLH�IROJW��Ä(LQ�'LDORJ�LVW�LQ�GHP�0D�H
HUZDUWXQJVNRQIRUP��ZLH�HU�GHQ�.HQQWQLVVHQ�DXV�ELVKHULJHQ�$UEHLWVDEOlXIHQ��GHU�$XVELOGXQJ
XQG�GHU�(UIDKUXQJ�GHV�%HQXW]HU�VRZLH�GHQ�DOOJHPHLQ�DQHUNDQQWHQ�hEHUHLQN�QIWHQ�HQWVSULFKW�³

'LDORJYHUKDOWHQ� XQG� ,QIRUPDWLRQVGDUVWHOOXQJ� VROOWHQ� LQQHUKDOE� HLQHV�'LDORJV\VWHPV� HLQKHLW�
OLFK�VHLQ��bQGHUXQJHQ�GHV�'LDORJ]XVWDQGHV�VROOWHQ�DXI�HLQKHLWOLFKH�$UW�XQG�:HLVH�KHUEHLJH�
I�KUW�ZHUGHQ��%U�FKH�LQ�GHU�(UZDUWXQJVNRQIRUPLWlW�I�KUHQ�]X�%HGLHQXQJVIHKOHUQ�XQG�LQ�.RQ�
VHTXHQ]�]X�HLQHP�JHQHUHOOHQ�0LVVWUDXHQ�GHV�%HQXW]HUV�LQ�GDV�6\VWHP�

$XI�$JHQWHQ�EH]RJHQ�XQWHUVW�W]W�(UZDUWXQJVNRQIRUPLWlW�DOOH�GUHL�DXIJHVWHOOWHQ�)RUGHUXQJHQ�
9HUKlOW�VLFK�HLQ�6\VWHP�HUZDUWXQJVNRQIRUP��NDQQ�HV� VFKQHOOHU�HUOHUQW�ZHUGHQ��ZHLO�GHU�%H�
QXW]HU�EHLVSLHOVZHLVH�YRP�6\VWHPYHUKDOWHQ�LQ�HLQHU�EHVWLPPWHQ�6LWXDWLRQ�DXI�GDV�6\VWHPYHU�
KDOWHQ� LQ� lKQOLFKHQ� 6LWXDWLRQHQ� VFKOLH�HQ� NDQQ�� :HLWHUKLQ� �EW� GHU� %HQXW]HU� HLQH� JU|�HUH
.RQWUROOH��EHU�HLQ�VLFK�NRQVLVWHQW�YHUKDOWHQGHV�6\VWHP�DXV�DOV��EHU�HLQHV�PLW�XQYRUKHUVDJED�
UHQ�5HDNWLRQHQ��(UZDUWXQJVNRQIRUPLWlW�EHVWlUNW�GDV�9HUWUDXHQ�GHV�%HQXW]HUV�LQ�GDV�6\VWHP�
ZlKUHQG�HLQ�0DQJHO�GDUDQ���ZLH�EHUHLWV�DQJHVSURFKHQ���]X�0LVVWUDXHQ�I�KUW��&RQFHSWXDO�0R�
GHOV�VLQG�GDV�PlFKWLJVWH�0LWWHO��GDV�LVROLHUW�JDQ]H�6\VWHPH�YRQ�(UZDUWXQJHQ�EHLP�%HQXW]HU
DXV]XO|VHQ�YHUPDJ��8PVR�ZLFKWLJHU�LVW�DOVR�EHL�$JHQWHQV\VWHPHQ�GLH�:DKO�HLQHV�JHHLJQHWHQ
&RQFHSWXDO�0RGHOV���QlPOLFK�GLH�:DKO�GHV�(UVFKHLQXQJVELOGV�GHV�$JHQWHQ�

)�U�$JHQWHQV\VWHPH�VWHOOH�LFK�GHVKDOE�GLH�+\SRWKHVH�DXI�

(UZDUWXQJVNRQIRUPLWlW�LVW�GDV�$XVPD���LQ�GHP�GDV�9HUKDOWHQ�GHV�$JHQWHQ�GHP
GXUFK�VHLQH�(UVFKHLQXQJVIRUP�EHLP�%HQXW]HU�VXJJHULHUWHQ�9HUKDOWHQ�HQWVSULFKW�

'DV� EHGHXWHW�� GDVV� GHU� $JHQW� VLFK� HQWZHGHU� ÄDJHQWHQNRQIRUP³� RGHU� DEHU� VHLQHP� (UVFKHL�
QXQJVELOG�HQWVSUHFKHQG�YHUKDOWHQ�VROO��=XP�%HLVSLHO�VROOWH�GDV�(UVFKHLQXQJVELOG�+XQG�5�FN�
VFKO�VVH� DXI�$XIJDEHQ� XQG� )lKLJNHLWHQ� GHV�$JHQWHQ� ]XODVVHQ�� 6ROOWH� HV� I�U� GLH� ,QWHUDNWLRQ
YRUWHLOKDIW� VHLQ��NDQQ�DXI� HLQHQ�$JHQWHQ�&KDUDNWHU� DXFK� JDQ]�YHU]LFKWHW�ZHUGHQ��=X�ÄDJHQ�
WHQNRQIRUP³�LVW�GLH�)RUGHUXQJ�]X�HUJlQ]HQ��GDVV�LP�:::�RSHULHUHQGH�$JHQWHQ�HYHQWXHOOH
XQUHJHOPl�LJH�$QWZRUW]HLWHQ� GHP�%HQXW]HU� GXUFK� XPIDVVHQGHV� )HHGEDFN� YHUVWlQGOLFK� XQG
WUDQVSDUHQW�PDFKHQ�

bKQOLFK�VFKZHU�ZLH�GLH�2SHUDWLRQDOLVLHUXQJ�GHV�ZLFKWLJVWHQ�YHUZDQGWHQ�.ULWHULXPV�&RQFHS�
WXDO�0RGHO�LVW�GLH�2SHUDWLRQDOLVLHUXQJ�YRQ�(UZDUWXQJVNRQIRUPLWlW��GD�GLH�WDWVlFKOLFKHQ�LQGL�
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YLGXHOOHQ�(UZDUWXQJHQ�GHV�%HQXW]HUV�DQ�GLH�$QZHQGXQJ�QLFKW�YRUKHUVHKEDU�VLQG�� ,Q�GLHVHP
)DOO�ELHWHW�VLFK�DOOHQIDOOV�HLQH�1XW]HUEHIUDJXQJ�YRU�XQG�QDFK�(LQVDW]�GHU�$QZHQGXQJ�DQ�

������ 6HOEVWEHVFKUHLEXQJVIlKLJNHLW

Ä(LQ�'LDORJ�LVW�LQ�GHP�0D�H�VHOEVWEHVFKUHLEXQJVIlKLJ��ZLH�MHGHU�HLQ]HOQH�'LDORJVFKULWW�GXUFK
5�FNPHOGXQJ�GHV�'LDORJV\VWHPV�XQPLWWHOEDU�YHUVWlQGOLFK�LVW�RGHU�GHP�%HQXW]HU�HUNOlUW�ZLUG�
ZHQQ�HU�GLH�HQWVSUHFKHQGHQ�,QIRUPDWLRQHQ�YHUODQJW�³��,62������

'HU�%HQXW]HU�VROO��EHU�bQGHUXQJHQ�LP�=XVWDQG�GHV�'LDORJV\VWHPV��GLH�ZLFKWLJ�I�U�VHLQH�$XI�
JDEH� VLQG�� LQIRUPLHUW� ZHUGHQ� %HLVSLHOH� I�U� 6HOEVWEHVFKUHLEXQJVIlKLJNHLW� VLQG� ÄVSUHFKHQGH³
)HKOHUPHOGXQJHQ��GLH�DQVWDWW�HLQHU�ZHQLJ�DXVVDJHNUlIWLJHQ�)HKOHUQXPPHU�HLQH�%HVFKUHLEXQJ
GHV� )HKOHUV� OLHIHUQ�� YHUEXQGHQ� PLW� GHU� YHUPXWHWHQ� 8UVDFKH� XQG� HLQHU� P|JOLFKHQ� $EKLOIH�
$XFK�.RQWH[WKLOIH��� XQG� �EHVFKUHLEXQJ���� GLH� GLH� QRUPDOH�+LOIHIXQNWLRQ� YLHOHU� 6RIWZDUHV\�
VWHPH�HUJlQ]HQ��JHK|UHQ�GD]X�

$XI� $JHQWHQV\VWHPH� DQJHZHQGHW� XQWHUVW�W]W� 6HOEVWEHVFKUHLEXQJVIlKLJNHLW� GLH� )RUGHUXQJ
QDFK�/HUQI|UGHUOLFKNHLW��'HU�$VSHNW�YHUODQJW�QDFK�HLQHU� VLFK�VHOEVW�HUNOlUHQGHQ�2EHUIOlFKH�
JXWHQ� XQG� YROOVWlQGLJHQ�+LOIHIXQNWLRQHQ� VRZLH� HLQHP� HEHQVROFKHQ� )HHGEDFN�� )�U� $JHQWHQ
PLW�OlQJHU�GDXHUQGHQ�$XIJDEHQ�PXVV�HLQ�NRQWLQXLHUOLFKHV�RGHU�UHJHOPl�LJHV�)HHGEDFN�DQJH�
ERWHQ�ZHUGHQ�

)�U�$JHQWHQV\VWHPH�VWHOOH�LFK�GHVKDOE�GLH�+\SRWKHVH�DXI�

6HOEVWEHVFKUHLEXQJVIlKLJNHLW�LVW�GDV�$XVPD���LQ�GHP�HLQ�$JHQW�HLQ�YROOVWlQGLJHV
XQG�NRQWLQXLHUOLFKHV�)HHGEDFN�VRZLH�+LOIHVWHOOXQJHQ�DQELHWHW�

'DEHL� LVW�PLW�ÄYROOVWlQGLJHP³�)HHGEDFN�HLQH�5�FNPHOGXQJ�JHPHLQW��GLH�=XVWDQG��7lWLJNHLW�
$XIHQWKDOWVRUW�XQG�DQGHUH�UHOHYDQWH�3XQNWH�PLW�HLQVFKOLH�W�

)ROJHQGH�)UDJHQ�KHOIHQ�EHL�GHU�2SHUDWLRQDOLVLHUEDUNHLW�GHV�.ULWHULXPV�

•� ,QZLHZHLW�JHEHQ�9HUKDOWHQ�XQG�2EHUIOlFKH�GHV�$JHQWHQ�+LQZHLVH�DXI�GHVVHQ�)lKLJNHLWHQ
XQG� )XQNWLRQHQ"�8QG� LQZLHIHUQ� EHVWHKW� ]XPLQGHVW� GLH�0|JOLFKNHLW�� (UNOlUXQJHQ� ]X� HU�
KDOWHQ"

•� :LH�XPIDVVHQG�VLQG�GLH�+LOIHIXQNWLRQHQ"

•� ,VW�GDV�)HHGEDFN�YROOVWlQGLJ�XQG�VHOEVWHUNOlUHQG"�:HOFKH�%HUHLFKH�ZHUGHQ�DEJHGHFNW"

������ 6WHXHUEDUNHLW

6WHXHUEDUNHLW� LVW�HLQ�VRIWZDUHHUJRQRPLVFKHU�*HVWDOWXQJVJUXQGVDW]��GHU�QDFK�2SSHUPDQQ�X�D�
�����������IROJHQGHUPD�HQ�GHILQLHUW�LVW�

Ä(LQ� 'LDORJ� LVW� VWHXHUEDU�� ZHQQ� GHU� %HQXW]HU� GLH� *HVFKZLQGLJNHLW� GHV� $EODXIV� VRZLH� GLH
$XVZDKO�XQG�5HLKHQIROJH�YRQ�$UEHLWVPLWWHOQ�RGHU�$UW�XQG�8PIDQJ�YRQ�(LQ��XQG�$XVJDEHQ
EHHLQIOXVVHQ�NDQQ�³

������������������������������ ����������������������������
���*HPHLQW�LVW�GHU�0RGXV��LQ�GHP�GDV�$QZlKOHQ�YRQ�%LOGVFKLUPHOHPHQWHQ�QLFKW�GLH�QRUPDOH�)XQNWLRQ�DXVO|VW��VRQGHUQ�HLQH�(UOlXWHUXQJ�GHU
)XQNWLRQVZHLVH�HUVFKHLQW�
��� ,PPHU�PHKU�6\VWHPH�]HLJHQ�� VREDOG� GHU�0DXV]HLJHU� � �EHU� HLQHP�%LOGVFKLUPHOHPHQW� YHUKDUUW�� HLQH�.XU]EHVFKUHLEXQJ�GHV�(OHPHQWV� LQ
HLQHP�NOHLQHQ�JHOEHQ�5HFKWHFN�DQ���$XI�0DFLQWRVK�5HFKQHUQ�ZLUG�GLHVH�)XQNWLRQ�Ä%XEEOH�+HOS³�JHQDQQW��
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+LHU� LVW�DOVR�]XP�HLQHQ�HLQH�)OH[LELOLWlW�GHV�6\VWHPV�EH]�JOLFK�GHU�$UEHLWVZHLVH�GHV�%HQXW�
]HUV�YRQQ|WHQ��]XP�DQGHUHQ��XQG�YLHO�ZHVHQWOLFKHU�I�U�$JHQWHQ��ZHUGHQ�VWDUNH�.RQWUROOP|J�
OLFKNHLWHQ�YRQ�6HLWHQ�GHV�%HQXW]HUV�JHIRUGHUW��.RQWUROOLHUEDUNHLW�LVW�DEHU�GLH�]ZHLWH�+DXSWIRU�
GHUXQJ� DQ� $JHQWHQV\VWHPH�� ZHVKDOE� 6WHXHUEDUNHLW� LP� $JHQWHQNRQWH[W� JXW� DQZHQGEDU� LVW�
$XFK�GHU�GULWWHQ�+DXSWIRUGHUXQJ��9HUWUDXHQVELOGXQJ��NDQQ�6WHXHUEDUNHLW�HQWVSUHFKHQ��+LQWHU
GHU�)RUGHUXQJ�QDFK�.RQWUROOH�VWHKW�KlXILJ�HLQ�0DQJHO�DQ�9HUWUDXHQ�JHJHQ�EHU�GHP�QXU�WHLO�
ZHLVH�YHUVWDQGHQHQ�$JHQWHQ��'XUFK�VWDUNH�.RQWUROOP|JOLFKNHLWHQ��DXFK�GLH�81'2�)XQNWLRQ
JHK|UW� GD]X�� YHUULQJHUW� VLFK� GLH� )XUFKW� YRU� )DOVFKHLQJDEHQ� XQG� XQYHUVWlQGOLFKHQ�$NWLRQHQ
GHV�$JHQWHQ��8QG�GDPLW�ZLUG�GLH�$N]HSWDQ]�YRQ�$JHQWHQ�LQVJHVDPW�HUK|KW��6LFKHUOLFK�N|Q�
QHQ� QLFKW� DOOH� $NWLRQHQ� YRQ�:::�$JHQWHQ� NRQWUROOLHUEDU� JHPDFKW� ZHUGHQ� �� HLQH� HLQPDO
DEJHVFKLFNWH�(�0DLO�NDQQ�DXFK�QLFKW�PHKU�]XU�FNJHKROW�ZHUGHQ��7URW]GHP�LVW�HLQH�ZHLWHVW�
JHKHQGH�0|JOLFKNHLW� GHU�.RQWUROOH� YRQ�$JHQWHQ� HLQH� EHUHFKWLJWH� )RUGHUXQJ�� EDXW� VLH� GRFK
DXFK�GLH�0LWWHOEDUNHLW�]ZLVFKHQ�%HQXW]HU�XQG�$JHQW�DE�

)�U�$JHQWHQV\VWHPH�VWHOOH�LFK�LQ�GLHVHP�/LFKW�IROJHQGH�+\SRWKHVH�DXI�

6WHXHUEDUNHLW� LVW� GDV� $XVPD��� LQ� GHP� GLH� JHVDPWH� ,QWHUDNWLRQVJHVWDOWXQJ� PLW
GHP�$JHQWHQ�GXUFK�GHQ�%HQXW]HU�NRQWUROOLHUW�XQG�IOH[LEHO�JHVWDOWHW�ZHUGHQ�NDQQ�

8QWHU�ÄNRQWUROOLHUEDU³� LVW�KLHU�ÄHLQ]HOQ�YRP�%HQXW]HU� DXVI�KUEDU³�XQG�ÄXPNHKUEDU³�]X�YHU�
VWHKHQ�

'LH�2SHUDWLRQDOLVLHUEDUNHLW�YRQ�6WHXHUEDUNHLW� LP�$JHQWHQNRQWH[W�RULHQWLHUW�VLFK�DP�([WUHP�
IDOO�GHU�XQEHVFKUlQNWHQ�.RQWUROOP|JOLFKNHLW�VlPWOLFKHU�$VSHNWH�GHV�$JHQWHQ�GXUFK�GHQ�%H�
QXW]HU�

•� :LH�KRFK� LVW�GHU�3UR]HQWVDW]�GHU�NRQWUROOLHUEDUHQ�DQ�GHQ�P|JOLFKHQ�$NWLRQHQ"�:HOFKHU
$QWHLO�GHU�(LQJDEHQ�NDQQ�U�FNJlQJLJ�JHPDFKW�ZHUGHQ"�)�U�ZHOFKHQ�$QWHLO�DQ�VHLQHU�$U�
EHLWV]HLW�LVW�HLQ�$JHQW�ÄXQHUUHLFKEDU³��ZHLO�HU�]XP�%HLVSLHO�LP�:::�XQWHUZHJV�LVW�"

•� ,QZLHZHLW�JHVWDOWHW�VLFK�GLH�'LDORJJHVWDOWXQJ�IOH[LEHO"

•� ,QZLHZHLW�ZLUG�6WHXHUEDUNHLW�JHHLJQHW�GDUJHVWHOOW"

:HLWHUH�$QKDOWVSXQNWH�I�U�2SHUDWLRQDOLVLHUXQJHQ�ELHWHQ�GLH�PLW�6WHXHUEDUNHLW�LP�=XVDPPHQ�
KDQJ� VWHKHQGHQ� +&,�3ULQ]LSLHQ� 9LVLELOLW\�� &RQVWUDLQWV� XQG� $IIRUGDQFHV�� 6LH� DOOH� VLQG� %H�
VWDQGWHLOH�YRQ�.RQWUROOLHUEDUNHLW��VWHXHUQ�XQG�EHHLQIOXVVHQ�GLH�)lKLJNHLWHQ�XQG�,QWHUDNWLRQV�
P|JOLFKNHLWHQ�YRQ�$JHQWHQ

������ 'DWHQVFKXW]�'DWHQVLFKHUKHLW

'LHVH�OHW]WH�VRIWZDUHHUJRQRPLVFKH�)RUGHUXQJ�YHUODQJW�QDFK�2SSHUPDQQ�X�D�� �����������GHQ
6FKXW]�GHV�$UEHLWHQGHQ�YRU�/HLVWXQJV��XQG�9HUKDOWHQVNRQWUROOH��]XP�DQGHUHQ�VROO�GLH�:HLWHU�
JDEH�EHVWLPPWHU�'DWHQ�GHU�.RQWUROOH�GXUFK�GHQ�$UEHLWHQGHQ�XQWHUOLHJHQ�

,Q�$JHQWHQV\VWHPHQ�VLQG�'DWHQVFKXW]�XQG�'DWHQVLFKHUKHLW�HVVHQWLHOO�I�U�GLH�GULWWH�+DXSWIRU�
GHUXQJ�QDFK�9HUWUDXHQVELOGXQJ���'LH�/HLVWXQJV��XQG�9HUKDOWHQVNRQWUROOH�GXUFK�GHQ�$UEHLWJH�
EHU� �]XP�%HLVSLHO�GXUFK�GDV�=lKOHQ�GHU�$Q]DKO�GHU�7DVWDWXUDQVFKOlJH�� VSLHOW� LQ�$JHQWHQV\�
VWHPHQ�NHLQH�SULPlUH�5ROOH��$EHU�GLH�:HLWHUJDEH�SHUV|QOLFKHU�'DWHQ�GXUFK�$JHQWHQ��XQIUHL�
ZLOOLJ�RGHU�IUHLZLOOLJ��GDUI�QXU�PLW�(LQZLOOLJXQJ�GHV�%HVLW]HUV�P|JOLFK�VHLQ�

8P�GLHVH�3XQNWH�]X�EHU�FNVLFKWLJHQ��ODXWHQ�PHLQH�+\SRWKHVHQ�]X�'DWHQVFKXW]�XQG�'DWHQVL�
FKHUKHLW�LQ�$JHQWHQV\VWHPH�IROJHQGHUPD�HQ�
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'DWHQVFKXW]�LVW�GDV�$XVPD���LQ�GHP�GHU�%HQXW]HU�8PIDQJ��$UW�XQG�(PSIlQJHU
VHLQHU� 'DWHQ� NRQWUROOLHUHQ� NDQQ�� 'DWHQVLFKHUKHLW� LVW� GDV� $XVPD��� LQ� GHP� GHU
$JHQW�IHLQGOLFKHQ�$JHQWHQ�RGHU�DQGHUHQ�2EMHNWHQ�JHJHQ�EHU�UHVLVWHQW�LVW�

'HU�OHW]WH�7HLODVSHNW�LVW�QXU�PLW�(LQVFKUlQNXQJHQ�HUI�OOEDU�XQG�XQWHU�DQGHUHP�DQ�GLH�*�WH�GHV
9HUVFKO�VVHOXQJVFRGHV�JHNQ�SIW��(LQH�ZHLWHUH�*HIDKU�GURKW��]XN�QIWLJHQ��PRELOHQ�$JHQWHQ�
GLH� ]XP�%HLVSLHO�PLW�.DXIDXIWUlJHQ� XQG�*HOG� LP�:::� XQWHUZHJV� VLQG�� 6LH� N|QQWHQ�PLW
VFKHLQEDUHQ� 6RQGHUDQJHERWHQ� DXI� HLQHQ� IUHPGHQ� 5HFKQHU� JHORFNW�� YRP� 1HW]� JHWUHQQW� XQG
ÄJHIDQJHQJHQRPPHQ³�ZHUGHQ�

'LH�2SHUDWLRQDOLVLHUXQJ�YRQ�'DWHQVFKXW]�ZLUG�GDGXUFK�HUVFKZHUW��GD�GDV�*HI�KO�GHV�%HQXW�
]HUV��VHLQH�'DWHQ�VHLHQ�DXVUHLFKHQG�ÄJHVFK�W]W³��QLFKW�DXI�UHLQ�UDWLRQDOHQ�*UXQGODJHQ�EHUXKW
XQG� VWDUNHQ� 6FKZDQNXQJHQ� XQWHUZRUIHQ� VHLQ� NDQQ�� HLQ� LQGLYLGXHOOHV� %HZXVVW� VWDUN� XQWHU�
VFKLHGOLFKH�6FKXW]EHG�UIQLVVH���XQWHUVFKLHGOLFKH��LVW�QLFKW�HLQIDFK�

•� :HUGHQ�VHQVLEOH�'DWHQ��EHUWUDJHQ"�:HUGHQ�VLH�YHUVFKO�VVHOW"

•� :HOFKHQ�$XIZDQG�Z�UGH�HLQH�XQDXWRULVLHUWH�(QWVFKO�VVHOXQJ�HUIRUGHUQ"

•� :XUGHQ� 6FKXW]YRUNHKUXQJHQ� JHJHQ� GDV� $XVVSlKHQ� YRQ� 'DWHQ� JHWURIIHQ"� :HOFKHU� $UW
VLQG�GLHVH�9RUNHKUXQJHQ"

������ &RQFHSWXDO�0RGHOV

Ä&RQFHSWXDO�0RGHOV�LVW�GHU�JHQHULVFKH�$XVGUXFN��GHU�GLH�XQWHUVFKLHGOLFKHQ�$UWHQ�EHVFKUHLEW�
ZLH�6\VWHPH�YRQ�XQWHUVFKLHGOLFKHQ�/HXWHQ�YHUVWDQGHQ�ZHUGHQ��6LH�EHVWHKHQ�KDXSWVlFKOLFK�DXV
�����GHU�:HLVH��LQ�GHU�%HQXW]HU�HLQ�6\VWHP�NRQ]HSWXDOLVLHUHQ�XQG�YHUVWHKHQ�XQG������GHU�:HL�
VH�� LQ� GHU�'HVLJQHU� HLQ� 6\VWHP� NRQ]HSWXDOLVLHUHQ� XQG� YHUVWHKHQ� �3UHHFH� ������ �����³�&RQ�
FHSWXDO�0RGHOV�VLQG�*HGDQNHQPRGHOOH��GLH�XQV�XQWHU�DQGHUHP�GDEHL�KHOIHQ��1HXHV�]X�YHUVWH�
KHQ��'LH�RELJH�'HILQLWLRQ�GHXWHW�DEHU�DXFK�GLH�3UREOHPH�DQ��GLH�HQWVWHKHQ��ZHQQ�VLFK�'HVL�
JQHU�XQG�%HQXW]HU�GDVVHOEH�6\VWHP�XQWHUVFKLHGOLFK�YRUVWHOOHQ�

'LH�ZLFKWLJVWH�.ODVVH�YRQ�&RQFHSWXDO�0RGHOV�VLQG�GDEHL�0HWDSKHUQ��PLW�GHQHQ�1HXHV�GXUFK
GLH�GHPRQVWULHUWH�$QDORJLH� ]X� HWZDV�%HNDQQWHP�YHUVWlQGOLFK� JHPDFKW�ZLUG��%HLVSLHOVZHLVH
YHUZHQGHQ� JUDILVFKH� %HQXW]HUREHUIOlFKHQ� KHXWH� DOOJHPHLQ� GLH� 'HVNWRSPHWDSKHU�� 0LW� GHP
9HUJOHLFK� %HQXW]HUREHUIOlFKH� ]X� 6FKUHLEWLVFK� N|QQHQ� XQHUIDKUHQH� &RPSXWHUEHQXW]HU� VHKU
VFKQHOO�GLH�*UXQGIXQNWLRQHQ�GHU�%HQXW]HUREHUIOlFKH�OHUQHQ�XQG�HLQ�9HUVWlQGQLV�I�U�GLH�P|J�
OLFKHQ� $NWLRQHQ� HQWZLFNHOQ�� 'DJHJHQ� KDOWHQ� .ULWLNHU� ZLH� 1HOVRQ� ������� ���I�� 0HWDSKHUQ
SULQ]LSLHOO�I�U�VFKOHFKWH�Ä.U�FNHQ³�XQG�OHKQHQ� LQVEHVRQGHUH�GLH�'HVNWRSPHWDSKHU�DE��7URW]
GHV�XQEHVWULWWHQHQ�(UIROJV�GHU�'HVNWRSPHWDSKHU�PXVV�]XJHJHEHQ�ZHUGHQ��GDVV�MHGH�0HWDSKHU
*UHQ]HQ�KDW��ZLH�GDV�3DSLHUNRUEV\PERO�DOV�$EODJH�I�U�]X� O|VFKHQGH�'DWHLHQ�]HLJW��'HU�3D�
SLHUNRUE�VWHKW�LQ�:LUNOLFKNHLW�QHEHQ�GHP�6FKUHLEWLVFK��QLFKW�DXI�LKP��ZDV�DEHU�GHU�1�W]OLFK�
NHLW�GHU�0HWDSKHU�NHLQHQ�$EEUXFK�WXW�

1RUPDQ������������ZHLVW�GDUDXI�KLQ��GDVV�VLFK�GLH�%HGHXWXQJ�YRQ�&RQFHSWXDO�0RGHOV�DXI�GLH
/HUQ��XQG�)HKOHUVXFKSKDVH�EHVFKUlQNW��GRUW�DOOHUGLQJV�ÄHVVHQWLHOO³�LVW��)ROJOLFK�VLQG�&RQFHS�
WXDO�0RGHOV�EHVRQGHUV�I�U�GLH�/HUQI|UGHUOLFKNHLW�YRQ�$JHQWHQV\VWHPHQ�JHHLJQHW�XQG�N|QQHQ
DXI� IROJHQGH� :HLVH� ]XP� JUXQGOHJHQGHQ� 9HUVWlQGQLV� GHV� %HQXW]HUV� YRQ� $JHQWHQV\VWHPHQ
EHLWUDJHQ�� 'XUFK� GLH� 3UlVHQWDWLRQ� HLQHV� JHHLJQHWHQ� $JHQWHQFKDUDNWHUV� NDQQ� GHU� %HQXW]HU
ZLFKWLJH�5�FNVFKO�VVH��EHU�.RPSOH[LWlW��$UEHLWVZHLVH�RGHU�*UDG�DQ�$XWRQRPLH�GHV�$JHQWHQ
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]LHKHQ���� 8PJHNHKUW� NDQQ� GHU� %HQXW]HU� GXUFK� VFKOHFKWH�$JHQWHQ�&KDUDNWHUH� VHKU� OHLFKW� ]X
)HKOHLQVFKlW]XQJHQ� XQG� hEHUVFKlW]XQJHQ� YHUOHLWHW� ZHUGHQ�� LQVEHVRQGHUH� EHL� GHU� :DKO
PHQVFKOLFKHU�RGHU�Ä�EHUPHQVFKOLFKHU³�&KDUDNWHUH�

)�U�$JHQWHQV\VWHPH�VWHOOH�LFK�GHVKDOE�IROJHQGH�+\SRWKHVH�DXI�

&RQFHSWXDO�0RGHOV�EH]HLFKQHQ�GDV�$XVPD���LQ�GHP�HLQ�JHZlKOWHV�*HGDQNHQPR�
GHOO�HLQ�GD]XJHK|ULJHV�$JHQWHQV\VWHP�NRQ]HSWXDOLVLHUHQ�XQG�YHUVWHKHQ�KLOIW�

%HLVSLHOVZHLVH�HUZDUWHW�1HJURSRQWH��������������GDVV�GXUFK�'HOHJDWLRQ��VLHKH�.DSLWHO����GLH
'HVNWRSPHWDSKHU�VLFK�]X�HLQHU�7KHDWHUE�KQH�ZDQGHOW��GHUHQ�$NWHXUH�$JHQWHQ�VLQG�

(V�LVW�HLQ�0DQJHO��GDVV�GLH�$JHQWHQPHWDSKHU�NHLQH�DOOJHPHLQ�DN]HSWLHUWH�9LVXDOLVLHUXQJ�RGHU
(UVFKHLQXQJVIRUP� NHQQW���� 'HVKDOE� H[LVWLHUHQ� GLH� XQWHUVFKLHGOLFKVWHQ� (UVFKHLQXQJVIRUPHQ
YRQ�$JHQWHQ�QHEHQHLQDQGHU�KHU��RKQH�GDVV�PDQ�DQJHEHQ�N|QQWH��ZLH�HLQ�ÄW\SLVFKHU³�$JHQW
DXVVLHKW��'LHV�LVW�QHEHQ�GHU�JHULQJHQ�3Ul]LVLRQ�GHV�%HJULIIV�HLQ�*UXQG�I�U�GLH�DXFK�KLHU�ZLH�
GHU�VFKOHFKWH�2SHUDWLRQDOLVLHUEDUNHLW��$OV�9HUVXFK��GLH�$QJHPHVVHQKHLW�GHU�$JHQWHQPHWDSKHU
VHOEVW�LP�(LQ]HOIDOO�]X�EHXUWHLOHQ��VLQG�GLH�IROJHQGHQ�EHLGHQ�)UDJHQ�DXI]XIDVVHQ�

•� ,QZLHZHLW�KDW�GLH�.RQ]HSWLRQ�DOV�$JHQWHQV\VWHP�I�U�GHQ�%HQXW]HU�9HUVWlQGQLV��RGHU�3HU�
IRUPDQ]YRUWHLOH"

•� ,QZLHZHLW�GHFNW�VLFK�GDV�9HUKDOWHQ�GHV�$JHQWHQ�PLW�GHP�YHUZHQGHWHQ�&RQFHSWXDO�0RGHO"

������ 3URJUHVVLYH�'LVFORVXUH

$SSOH� ������� JLEW� 3URJUHVVLYH� 'LVFORVXUH� DOV� HLQH� GHU� EHLGHQ� +DXSWPHWKRGHQ� DQ�� XP� GLH
.RPSOH[LWlW� GHU� %HQXW]HUVFKQLWWVWHOOH� ]X� UHGX]LHUHQ���� 'LHVH� 0HWKRGH� LVW� DXFK� GHVKDOE� VR
ZLFKWLJ��ZHLO�YLHOH�$QZHQGXQJHQ�KHXWH��EHU�HLQH�0HQJH�YRQ�)XQNWLRQHQ�YHUI�JHQ��GLH�EHL
ZHLWHP�]X�XPIDQJUHLFK�LVW��XP�JOHLFK]HLWLJ�GDUJHVWHOOW�]X�ZHUGHQ�

(LQ�KlXILJH�XQG�ZHQLJ�DXIZHQGLJH�0HWKRGH�LVW��3URJUHVVLYH�'LVFORVXUH�GXUFK�%XWWRQV�GHU�$UW
Ä:HLWHUH�2SWLRQHQ³� LQ�'LDORJER[HQ�XP]XVHW]HQ��KLQWHU�GHQHQ� VLFK� IHLQHUH�(LQVWHOOP|JOLFK�
NHLWHQ�YHUEHUJHQ��3URJUHVVLYH�'LVFORVXUH�YHUODQJW� LP�ZHLWHVWHQ�6LQQH�GDJHJHQ�QDFK�$QSDV�
VXQJ�GHV�JHVDPWHQ�6\VWHPV�DQ�GLH�%HODQJH�XQWHUVFKLHGOLFK�NRPSHWHQWHU�1XW]HUJUXSSHQ��(LQH
VROFKH�$XIWHLOXQJ��HWZD�LQ�(UVWEHQXW]HU��NRPSHWHQWHU�%HQXW]HU�XQG�([SHUWH��PDFKW�DOOHUGLQJV
HUVW�DE�HLQHU�JHZLVVHQ�6\VWHPNRPSOH[LWlW�6LQQ��'HU�hEHUJDQJ�]ZLVFKHQ�GHQ�.RPSHWHQ]VWX�
IHQ�NDQQ�IOLH�HQG�VHLQ�XQG�I�U�MHGH�6\VWHPNRPSRQHQWH�LQGLYLGXHOO�HUIROJHQ��:HLWHUKLQ�PXVV
GLH�$XIWHLOXQJ� LQ�*UXSSHQ� QLFKW� QRWZHQGLJHUZHLVH� H[SOL]LW� ]X� VHLQ�� 6LH� NDQQ� DXFK� LPSOL]LW
JHVFKHKHQ�� EHLVSLHOVZHLVH� GXUFK� HLQH� DGDSWLYH� %HQXW]HUVFKQLWWVWHOOH� RGHU� HLQIDFK� GXUFK� GDV
$QELHWHQ�YRQ�Ä:HLWHUH�2SWLRQHQ³�XQG�3URIL�2SWLRQHQ�

'LH�YHUK�OOHQGH�7HQGHQ]�YRQ�3URJUHVVLYH�'LVFORVXUH�VFKHLQW�LP�:LGHUVSUXFK�]X�9LVLELOLW\�]X
VWHKHQ�� HUUHLFKW� YRP�(IIHNW� KHU� DEHU� GDVVHOEH�� QlPOLFK� HLQH� YHUULQJHUWH� 6\VWHPNRPSOH[LWlW
VRZLH�HLQH�2SWLPLHUXQJ�GHU�.RQWUROOH��'DPLW�XQWHUVW�W]W�3URJUHVVLYH�'LVFORVXUH�]ZHL�GHU�I�U
$JHQWHQV\VWHPH�ZLFKWLJHQ�+DXSWIRUGHUXQJHQ��/HUQI|UGHUOLFKNHLW�XQG�.RQWUROORSWLPLHUXQJ�

������������������������������ ����������������������������
���*HJHQ�GLHVH�)RUGHUXQJ�YHUVW|�W�GHU�0LFURVRIW�2IILFH�$VVLVWDQW��LQ�EHVRQGHUV�HNODWDQWHU�:HLVH��GD�HU�EHL�JOHLFKEOHLEHQGHU�)XQNWLRQDOLWlW
QHXQ�XQWHUVFKLHGOLFKH�&KDUDNWHUH�]XU�$XVZDKO�VWHOOW�
���$XFK�GHU�$XVGUXFN�Ä$JHQW³� VHOEVW� LVW� HLQH�0HWDSKHU��GLH�GDV�9HUKDOWHQ�RGHU�GLH�3URJUDPPLHUXQJ�EHVWLPPWHU�6RIWZDUHV\VWHPH�YHUDQ�
VFKDXOLFKW�
���$OV�]ZHLWH�0HWKRGH�]XU�9HUULQJHUXQJ�YRQ�.RPSOH[LWlW�ZLUG�GDV�6HW]HQ�YRQ�%HQXW]HUSUlIHUHQ]HQ�JHQDQQW�
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3URJUHVVLYH�'LVFORVXUH�LVW�GDV�$XVPD���LQ�GHP�$JHQWHQV\VWHPH�JHHLJQHWH��XQWHU�
VFKLHGOLFK�NRPSOH[H�6\VWHP]XJlQJH�DQELHWHQ�

'LHVH�+\SRWKHVH� XQWHUVW�W]W� GLH� )RUGHUXQJ� QDFK�.RQWUROOLHUEDUNHLW� YRQ�$JHQWHQ��'HP�$Q�
VSUXFK�YRQ�6RIWZDUHDJHQWHQ��EHVRQGHUV�JHEUDXFKVWDXJOLFK�]X�VHLQ�� VRZLH�GHP�KRKHQ�$QWHLO
DJHQWHQXQHUIDKUHQHU�%HQXW]HU�NRPPW�GLH�)RUGHUXQJ�HQWJHJHQ��PHKUHUH�GXUFKJlQJLJH�.RP�
SOH[LWlWVVWXIHQ� DQ]XELHWHQ�� VREDOG� HV� GLH� 6\VWHPNRPSOH[LWlW� ]XOlVVW�� XQG� GLH� DP� VWlUNVWHQ
.RPSOH[LWlW�YHUEHUJHQGH�6WXIH�YRUHLQ]XVWHOOHQ�

=XU�2SHUDWLRQDOLVLHUXQJ�YRQ�3URJUHVVLYH�'LVFORVXUH�KHOIHQ�IROJHQGH�)UDJHQ�

•� 9HUELUJW�GDV�6\VWHP�LQ�JHHLJQHWHU�:HLVH�ZHQLJHU�ZLFKWLJH�2SWLRQHQ�YRU�GHP�%HQXW]HU"

•� :LH� JUR�� LVW� GHU� �GXUFKVFKQLWWOLFKH� RGHU� PD[LPDOH�� $XIZDQG�� YHUERUJHQH� 2SWLRQHQ� ]X
HUNHQQHQ�XQG�]X�ILQGHQ"�:LH�YLHOH�6WXIHQ�EHVLW]HQ�EHLVSLHOVZHLVH�GLH�8QWHUPHQ�V"

•� :HUGHQ�XQWHUVFKLHGOLFK�NRPSOH[H�=XJlQJH�]XP�6\VWHP�DQJHERWHQ"�,VW�GLH�YRUHLQJHVWHOOWH
6FKQLWWVWHOOH�DXI�$QIlQJHUQLYHDX"

(LQH�0|JOLFKNHLW�LVW�GLH�$XIWHLOXQJ�LQ�]ZHL�=XJlQJH�I�U�%HQXW]HU�PLW�E]Z��RKQH�$JHQWHQHU�
IDKUXQJ�

������ 9LVLELOLW\

9LVLELOLW\� LVW� GHU� *UXQGVDW]�� MHGHU]HLW� GHQ� 6\VWHP]XVWDQG� HUNHQQHQ� ]X� N|QQHQ�� :HLWHUKLQ
P�VVHQ� VlPWOLFKH� DXJHQEOLFNOLFKHQ� (LQJDEHP|JOLFKNHLWHQ� VLFKWEDU� VHLQ�� 'LHVHV� 6FKO�V�
VHOSULQ]LS�GHU�+&,�JHKW�DXI�1RUPDQ��������]XU�FN��'DV�3ULQ]LS�VWHKW�LQVRIHUQ�LP�*HJHQVDW]
]X�GHP�VRHEHQ�HUOlXWHUWHQ�3URJUHVVLYH�'LVFORVXUH��DOV�GDVV�HV�PLW�HQWJHJHQJHVHW]WHQ�0LWWHOQ
DUEHLWHW��DOVR�GLH�XQPLWWHOEDUH�6\VWHPWUDQVSDUHQ]�HUK|KW��QLFKW�YHUPLQGHUW��'HQQRFK�NRPPW
9LVLELOLW\�JHQDX�GHQVHOEHQ�+DXSWIRUGHUXQJHQ�DQ�$JHQWHQV\VWHPH�HQWJHJHQ��QlPOLFK�/HUQI|U�
GHUOLFKNHLW�XQG�.RQWUROOLHUEDUNHLW��'DEHL� WUlJW�9LVLELOLW\� ]XU�.RQWUROOLHUEDUNHLW� LQVRIHUQ�EHL�
LQGHP�VLH�GLH�'LVWDQ]�]ZLVFKHQ�%HQXW]HU�XQG��6\VWHP�YHUULQJHUW��ZDV�JHPHLQVDP�PLW�$IIRU�
GDQFHV�XQG�&RQVWUDLQWV�]X�HLQHU�EHVVHUHQ�6WHXHUEDUNHLW� I�KUW��0LW�6HOEVWEHVFKUHLEXQJVIlKLJ�
NHLW�KDW�9LVLELOLW\�hEHUVFKQHLGXQJHQ��EHU�FNVLFKWLJW�DOOHUGLQJV�ZHQLJHU�VWDUN��9LVLELOLW\�KLOIW
LQVEHVRQGHUH� GDEHL�� ,QWHUQD� GHV� $JHQWHQ� ]X� YHUDQVFKDXOLFKHQ�� GLH� ]XP� 9HUVWlQGQLV� VHLQHU
)XQNWLRQV��XQG�$UEHLWVZHLVH�EHLWUDJHQ�

)�U�$JHQWHQV\VWHPH�VWHOOH�LFK�GHVKDOE�GLH�+\SRWKHVH�DXI�

9LVLELOLW\� LVW� GDV�$XVPD��� LQ� GHP� I�U� GHQ� %HQXW]HU� MHGHU]HLW� =XVWDQG�� $XIHQW�
KDOWVRUW��$UEHLWVDXIJDEH��$UEHLWVIRUWVFKULWW��$UEHLWVHUJHEQLV�XQG�$UEHLWVPHWKRGH
GHV�$JHQWHQ�HUNHQQHQ�]X�N|QQHQ�

6LFKHUOLFK�ZlUH�HV�XWRSLVFK��HLQH�Y|OOLJH�9LVLELOLW\�DOO�GLHVHU�$VSHNWH�LQ�HLQ��XQG�GHPVHOEHQ
$JHQWHQV\VWHP�]X�IRUGHUQ��'HQQRFK�HQWKlOW�GLH�+\SRWKHVH�JHUDGH�GLH�]XP�9HUVWlQGQLV�EHL�
WUDJHQGHQ��DEHU�LQ�GHU�5HJHO�YRU�GHP�%HQXW]HU�YHUERUJHQHQ�$VSHNWH��EHLVSLHOVZHLVH�GLH�)UD�
JH��ZLH�GHU�$JHQW�DUEHLWHW�XQG�ZRI�U�HU�]XVWlQGLJ�LVW�

$QVDW]SXQNWH�]XU�2SHUDWLRQDOLVLHUXQJ�YRQ�9LVLELOLW\�VLQG�

•� ,Q�ZHOFKHP�$QWHLO�VHLQHU�$UEHLWVVSDQQH�LVW�GHU�=XVWDQG�GHV�$JHQWHQ�HUNHQQEDU"�0LW�ZHO�
FKHU�9HU]|JHUXQJ�ZHUGHQ�=XVWDQGVlQGHUXQJHQ��EHUPLWWHOW"
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•� ,QZLHZHLW� VLQG�GLH�$VSHNWH�$XIHQWKDOWVRUW��$UEHLWVDXIJDEH��$UEHLWVIRUWVFKULWW��$UEHLWVHU�
JHEQLV�XQG�$UEHLWVPHWKRGH�GHV�$JHQWHQ�HUNHQQEDU"

��������$IIRUGDQFHV�XQG�&RQVWUDLQWV

$IIRUGDQFHV�VLQG�+LQZHLVH��GLH�GHP�%HQXW]HU�$XIVFKOXVV��EHU�GLH�%HGLHQXQJV��XQG�0DQLSX�
ODWLRQVZHLVH� YRQ�2EMHNWHQ� JHEHQ��'LHVHU� ��ZLH� 9LVLELOLW\� JUXQGOHJHQGH� �� +&,�%HJULII� JHKW
HEHQIDOOV�DXI�1RUPDQ������������]XU�FN��GHU�$IIRUGDQFHV�DOV�HLQHQ�WHFKQLVFKHQ�%HJULII�GHIL�
QLHUW��ÄGHU�VLFK�DXI�GLH�(LJHQVFKDIWHQ�YRQ�2EMHNWHQ�EH]LHKW���ZHOFKH�$UWHQ�YRQ�2SHUDWLRQHQ
XQG�0DQLSXODWLRQHQ�DXI�HLQ�VSH]LHOOHV�2EMHNW�DQJHZHQGHW�ZHUGHQ�N|QQHQ�³�'XUFK�JHHLJQHWH
*HVWDOWXQJ�N|QQHQ�2EMHNWH�LKUH�%HGLHQXQJVZHLVH�GHP�%HQXW]HU�XQWHUVFKZHOOLJ�YHUPLWWHOQ��VR
GDVV�VLFK�GLH�(IIL]LHQ]�GHU�,QWHUDNWLRQ�HUK|KW�XQG��)HKOEHGLHQXQJHQ�PLQLPLHUW�ZHUGHQ�

%HLP� 'HVLJQ� YRQ� %HQXW]HUREHUIOlFKHQ� VSLHOHQ� $IIRUGDQFHV� HLQH� ZLFKWLJH
5ROOH��(LJHQVFKDIWHQ�ZLH�*U|�H��)RUP�XQG�)DUEH�VLJQDOLVLHUHQ�GHP�%HQXW]HU
GHQ�9HUZHQGXQJV]ZHFN�YRQ�'HVNWRSHOHPHQWHQ��%XWWRQV�VLJQDOLVLHUHQ�GXUFK
LKU�(UVFKHLQXQJVELOG�� GDVV� VLH� JHGU�FNW�� QLFKW� DEHU�YHUVFKREHQ�ZHUGHQ�N|Q�
QHQ��(LQ�ZLH�LQ�$EELOGXQJ����GDUJHVWHOOWHU�6FKLHEHUHJOHU�GDJHJHQ�PDFKW�GHP
%HQXW]HU� NODU�� GDVV� KLHU� HLQH� (LQVWHOOXQJ� �VWXIHQORV�� UHJHOEDU� LVW�� XQG� GDVV
MHGH�(LQVWHOOXQJVlQGHUXQJ�GXUFK�6FKLHEHQ�HUIROJW��QLFKW�DEHU�GXUFK�'UHKXQJ
RGHU�'U�FNHQ�� ,Q� )RUPXODUHQ� RGHU�2SWLRQVIHOGHUQ� VLJQDOLVLHUHQ�.UHLVH� RGHU
.lVWFKHQ�DXI��7H[WK|KH��GDVV�VLH�ÄDQJHNUHX]W³�E]Z��DXVJHZlKOW�ZHUGHQ�N|Q�
QHQ�

,Q�%H]XJ�DXI�GLH�+DXSWIRUGHUXQJ�.RQWUROOLHUEDUNHLW�VLQG�$IIRUGDQFHV�LP�=X�
VDPPHQKDQJ�PLW�&RQVWUDLQWV�XQG�0DSSLQJ�]X�VHKHQ��'DV�HUJlQ]HQGH�*HJHQVW�FN�]X�$IIRU�
GDQFHV�ELOGHW�GHU�+&,�$VSHNW�&RQVWUDLQWV��GHU�GLH�$Q]DKO�XQG�$UW�YRQ�(LQJDEHP|JOLFKNHLWHQ
EHVFKUlQNW��'DPLW�VROOHQ�]XP�%HLVSLHO�XQHUZ�QVFKWH�RGHU�JHIlKUOLFKH�$NWLRQVP|JOLFKNHLWHQ
YHUKLQGHUW�ZHUGHQ��%HLGH��$IIRUGDQFHV�XQG�&RQVWUDLQWV��YHUVWlUNHQ�VLFK�ZHFKVHOVHLWLJ�LQ�LKUHU
:LUNVDPNHLW�� GHQ� %HQXW]HU� ]X� OHLWHQ�� 'DKHU� VLQG�$IIRUGDQFHV� XQG� &RQVWUDLQWV� ZHVHQWOLFKH
%DXVWHLQH�GHU�6WHXHUEDUNHLW��$XFK�0DSSLQJ�WUlJW�ZHJHQ�VHLQHU�)lKLJNHLW��GLH�%H]LHKXQJ�]ZL�
VFKHQ�(LQJDEHREMHNWHQ�XQG�PDQLSXOLHUWHQ�2EMHNWHQ�ÄQDW�UOLFK³�]X�PDFKHQ��]XU�:LUNVDPNHLW
YRQ� $IIRUGDQFHV� HUKHEOLFK� EHL�� 'LHV� NDQQ� GDV� %HLVSLHO� HLQHV� 6RIWZDUH�6FKLHEHUHJOHUV� ]XU
/DXWVWlUNHHLQVWHOOXQJ� YHUDQVFKDXOLFKHQ��'HU� RSWLVFK� KHUYRUJHKREHQH�6FKLHEHU�ZLUNW� DOV�$I�
IRUGDQFH��JHUDGH�LKQ�]X�EHZHJHQ��XQG�]ZDU���ZLH�GLH�KLQWHU�GHP�6FKLHEHU�OLHJHQGH�5LOOH�DQ�
GHXWHW� �� LQ� YHUWLNDOHU�5LFKWXQJ�� 6RIWZDUH�&RQVWUDLQWV� YHUKLQGHUQ� DXI� GHU� DQGHUHQ� 6HLWH� HLQH
%HZHJXQJ�LQ�HLQHU�DQGHUHQ�DOV�GHU�YHUWLNDOHQ�5LFKWXQJ�RGHU�HLQ�%HZHJHQ�DQGHUHU�(OHPHQWH�
'DV� 0DSSLQJ� ]ZLVFKHQ� $XIZlUWVEHZHJXQJ� XQG� NRQWLQXLHUOLFKHU� (UK|KXQJ� GHU� /DXWVWlUNH
NRUUHVSRQGLHUW�PLW�GHU�(UIDKUXQJ�GHV�%HQXW]HUV�YRQ�DQGHUHQ�/DXWVWlUNHUHJOHUQ�

,P�%HUHLFK�/HUQI|UGHUOLFKNHLW�VLQG�$IIRUGDQFHV�XQG�&RQVWUDLQWV�I�U�GLH�%HODQJH�GHU�&RPSX�
WHU��VRZLH�$JHQWHQHLQVWHLJHU�ZLFKWLJ��*HUDGH�GLH�(LQVWLHJVSKDVH�ZLUG�LKQHQ�GXUFK�GHQ�(LQVDW]
QRQYHUEDOHU�� NHLQH� EHZXVVWHQ� /HUQSUR]HVVH� HUIRUGHUQGHU�0LWWHO� HUOHLFKWHUW�� GD� VLH� GLH� $XI�
PHUNVDPNHLW� GHV� %HQXW]HUV� QLFKW� EHODVWHQ�� GHU� JHUDGH� HLQ� 9HUVWlQGQLV� I�U� $JHQWHQV\VWHPH
HQWZLFNHOW�

)�U�$JHQWHQV\VWHPH�VWHOOH�LFK�GHVKDOE�GLH�+\SRWKHVH�DXI�

$IIRUGDQFHV�VLQG�GLHMHQLJHQ�(LJHQVFKDIWHQ��GLH�GLH�DXI�GHQ�$JHQWHQ�VLQQYROO�DQ�
ZHQGEDUHQ�2SHUDWLRQHQ�HUNHQQHQ�ODVVHQ�

$EELOGXQJ����
6FKLHEHUHJOHU
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'LHVH�+\SRWKHVH�LVW�SRVLWLY��$IIRUGDQFHV�EHWUDFKWHQ�QXU�GLH�(LJHQVFKDIWHQ��GLH�GLH�VLQQYROOH
6WHXHUXQJ� GHV� $JHQWHQ� YHUGHXWOLFKHQ�� (LQH� JU|�HUH� (LQVFKUlQNXQJ� LVW� GLH� )HVWOHJXQJ� DXI
ÄVLQQYROOH³�2SHUDWLRQHQ��'RFK�GLHV�HUODXEW�PLU��$JHQWHQHLJHQVFKDIWHQ�DE]XGHFNHQ��GLH�EHL�
VSLHOVZHLVH�GXUFK� LKUH�6LJQDOZLUNXQJ�GHQ�%HQXW]HU�DXI�J�QVWLJH�$NWLRQHQ�DXIPHUNVDP�PD�
FKHQ��'LHVH�(LJHQVFKDIWHQ�Z�UGHQ�VRQVW�QXU� �� DOOHUGLQJV�PLW�XPJHNHKUWHP�9RU]HLFKHQ��YRQ
&RQVWUDLQWV�HUIDVVW��3UREOHPDWLVFK�LVW�GHU�9HUVXFK�HLQHU�2SHUDWLRQDOLVLHUEDUNHLW�YRQ�$IIRUGDQ�
FHV��'HQQ�HV�P�VVWH�GLH�$UW�XQG�6WlUNH�YRQ�$IIRUGDQFHV�PH�EDU�JHPDFKW�ZHUGHQ�E]Z��GHU
8QWHUVFKLHG�]ZLVFKHQ�$IIRUGDQFHV�XQG�GHU�$EZHVHQKHLW�YRQ�$IIRUGDQFHV�

'D�GHU�$VSHNW�6WHXHUEDUNHLW�EHUHLWV�GLH�.RQWUROOLHUEDUNHLW�GHV�$JHQWHQ�VHOEVW�UHJHOW��NDQQ�GLH
%HVFKUHLEXQJ�YRQ�&RQVWUDLQWV�DOV�HLQHP�ZLFKWLJHQ�=XOLHIHUHU�YRQ�6WHXHUEDUNHLW� I�U�GLH�+\�
SRWKHVH�LP�$JHQWHQEHUHLFK�LP�:HVHQWOLFKHQ�XQYHUlQGHUW��EHUQRPPHQ�ZHUGHQ�

&RQVWUDLQWV�VLQG�GDV�$XVPD��EHZX�WHU�%HVFKUlQNXQJHQ�GHU�$Q]DKO�XQG�$UW�YRQ
,QWHUDNWLRQVP|JOLFKNHLWHQ�PLW�HLQHP�$JHQWHQ�

'HU�$VSHNW�&RQVWUDLQWV� LVW�ZLH�$IIRUGDQFHV� QLFKW� DXVUHLFKHQG� RSHUDWLRQDOLVLHUEDU��'D�&RQ�
VWUDLQWV�$NWLRQHQ�GHV�%HQXW]HUV�YHUKLQGHUQ��NDQQ�LKU�(LQIOXVV���DQGHUV�DOV�EHL�$IIRUGDQFHV� �
QLFKW�LVROLHUW�HUPLWWHOW�ZHUGHQ��VRQGHUQ�QXU�LP�GLUHNWHQ�9HUJOHLFK�PLW�HLQHU�$QZHQGXQJ��GLH
GLHVH�&RQVWUDLQWV�QLFKW�HQWKlOW��VRQVW�DEHU�PLW�LKU�LGHQWLVFK�LVW�

��������)HHGEDFN

)HHGEDFN�JLEW�QDFK�1RUPDQ������������GHP�%HQXW]HU�5�FNPHOGXQJ�GDU�EHU��ZHOFKH�$NWLR�
QHQ� GDV� 6\VWHP� YRUJHQRPPHQ� KDW� XQG� ZDV� GLH� (UJHEQLVVH� ZDUHQ�� 'LHVH� 5�FNPHOGXQJHQ
N|QQHQ�DXI�XQWHUVFKLHGOLFKVWH�:HLVH�HUIROJHQ��GXUFK�7H[W��*UDILNHQ��.OlQJH��$QLPDWLRQHQ��MD
VRJDU�WDNWLOHV�)HHGEDFN�LVW�P|JOLFK�

,Q�$JHQWHQV\VWHPHQ�WUlJW�)HHGEDFN�DOV�DOOJHPHLQHU�+&,��*HVWDOWXQJVJUXQGVDW]�]X�DOOHQ�GUHL
+DXSWIRUGHUXQJHQ� EHL�� /HUQI|UGHUOLFKNHLW� LVW� DXI� )HHGEDFN� DQJHZLHVHQ�� XP� GHP� %HQXW]HU
5�FNPHOGXQJ� �EHU� ULFKWLJH� XQG� IDOVFKH� $NWLRQHQ� JHEHQ� ]X� N|QQHQ�� 9RQ� )HHGEDFN� VLQG
$VSHNWH�ZLH�$IIRUGDQFHV��&RQVWUDLQWV�XQG�6WHXHUEDUNHLW�DEKlQJLJ��'HVKDOE�LVW�HLQH�.RQWUROOH
GHV�6\VWHPV�RKQH� GLH�0|JOLFKNHLW�� )HHGEDFN� ]X� HUKDOWHQ�� QLFKW� SUDNWLNDEHO�� )HHGEDFN� WUlJW
ZHLWHUKLQ�]XU�9LVLELOLW\�HLQHU�$QZHQGXQJ�EHL��LQGHP�HV�GHP�%HQXW]HU�GLH�$XVZLUNXQJHQ�VHL�
QHU�$NWLRQHQ� HUNHQQEDU�PDFKW��:HJHQ� VHLQHU� JUXQGOHJHQGHQ� %HGHXWXQJ� LVW� )HHGEDFN� DXFK
HLQH�9RUDXVVHW]XQJ�I�U�9HUWUDXHQ�LQ�HLQHQ�$JHQWHQ�

$XI� �$JHQWHQV\VWHPH�EH]RJHQ�PXVV�)HHGEDFN� LGHDOHUZHLVH� XQPLWWHOEDU�� NRQWLQXLHUOLFK� XQG
YROOVWlQGLJ�VHLQ��'XUFK�8QPLWWHOEDUNHLW�XQG�9ROOVWlQGLJNHLW�NDQQ�)HHGEDFN�GLH�0LWWHOEDUNHLW
YRQ�$JHQWHQV\VWHPHQ��EHUZLQGHQ��(LQ�NRQWLQXLHUOLFKHV�)HHGEDFN�KlOW�GHQ�%HQXW]HU�EHL�ODQJ�
DQGDXHUQGHQ� $JHQWHQDXIJDEHQ� LQIRUPLHUW�� 6SH]LHOO� LQ� $JHQWHQV\VWHPHQ� VLQG� ]ZHL� (EHQHQ
YRQ�)HHGEDFN� ]X� XQWHUVFKHLGHQ�� GDV� )HHGEDFN� GHV� 6\VWHPV� XQG� GDV� )HHGEDFN� GHV� DXI� LKP
RSHULHUHQGHQ�$JHQWHQ��'LHV�IOLH�W�DXFK�LQ�GLH�IROJHQGH�+\SRWKHVH�YRQ�)HHGEDFN�EHL�$JHQWHQ�
V\VWHPHQ�HLQ�

)HHGEDFN� LVW�GDV�$XVPD��� LQ�GHP�GHU�%HQXW]HU�HLQH�XQPLWWHOEDUH��NRQWLQXLHUOL�
FKH�XQG�YROOVWlQGLJH�5�FNPHOGXQJ��EHU�$NWLRQHQ�YRQ�$JHQWHQ�XQG�6\VWHP�VRZLH
�EHU�GLH�$XVZLUNXQJHQ�GLHVHU�$NWLRQHQ�HUKlOW�
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$QVDW]SXQNWH�]XU�2SHUDWLRQDOLVLHUXQJ�VLQG�0HVVXQJHQ��LQZLHZHLW�EHLGH�$UWHQ�GHV�)HHGEDFNV
WDWVlFKOLFK�XQPLWWHOEDU��NRQWLQXLHUOLFK�XQG�YROOVWlQGLJ�VLQG��(V�NDQQ�EHLVSLHOVZHLVH�XQWHUVXFKW
ZHUGHQ��I�U�ZHOFKHQ�3UR]HQWVDW]�GHU�=HLW�GHU�6WDWXV�GHV�$JHQWHQ�U�FNJHPHOGHW�ZXUGH�

����(LQ�6\VWHP�DJHQWHQUHOHYDQWHU�.ULWHULHQ�VHW]W�GLH
+DXSWIRUGHUXQJHQ�XP

$EELOGXQJ����VWHOOW�GLH�DJHQWHQUHOHYDQWHQ�.ULWHULHQ�V\VWHPDWLVFK�GDU��'LH�REHUVWH�=HLOH� HQW�
KlOW�GLH�GUHL�+DXSWIRUGHUXQJHQ�DQ�GLH�.ULWHULHQ��DOVR�GLH�0LWWHO��XP�GLH�+DXSWVFKZlFKHQ�YRQ
$JHQWHQV\VWHPHQ�]X�EHKHEHQ��6RPLW�HUJlQ]W�GLH�$EELOGXQJ�LQKDOWOLFK�ZLH�RSWLVFK�GLH�LQ�.D�
SLWHO� ��� $EELOGXQJ� �� YHUDQVFKDXOLFKWH� $UJXPHQWDWLRQVNHWWH� YRQ� GHU� *HEUDXFKVWDXJOLFKNHLW
YRQ�$JHQWHQV\VWHPHQ�]X�GHQ�+DXSWIRUGHUXQJHQ��$XI�GHU�YHUWLNDOHQ�$FKVH�ILQGHQ�VLFK�LQ�DE�
VWHLJHQGHU�.RPSOH[LWlW�GLH�*UXSSHQ��EHUJHRUGQHWH�3ULQ]LSLHQ��3ULQ]LSLHQ�GHU�'LDORJJHVWDO�
WXQJ� XQG� 3UD[LVRULHQWLHUWH� 3ULQ]LSLHQ�� -HGHV� 3ULQ]LS� WUlJW� ]X� GHQMHQLJHQ� +DXSWIRUGHUXQJHQ
EHL��GHUHQ�6SDOWHQ�HV��EHUGHFNW��3IHLOH�JHEHQ�EHVRQGHUV�VWDUNH�%HLWUlJH�YRQ�.ULWHULHQ�XQWHU�
HLQDQGHU�DQ�

9RUWHLOH�GLHVHU�'DUVWHOOXQJ�VLQG�GLH�VFKQHOOH�=XRUGQXQJVEDUNHLW�YRQ�.ULWHULHQ�]X�+DXSWIRUGH�
UXQJHQ�XQG�.RPSOH[LWlWVJUXSSHQ��:LUG�EHLVSLHOVZHLVH�HLQ�SUD[LVRULHQWLHUWHV�3ULQ]LS�JHVXFKW�
GDV�GLH�+DXSWIRUGHUXQJ�9HUWUDXHQVELOGXQJ�XQWHUVW�W]W�� VR�NDQQ� LQ�GHU�7DEHOOH�)HHGEDFN� DOV
.DQGLWDW�DEJHOHVHQ�ZHUGHQ�

'DV� 6\VWHP� DJHQWHQUHOHYDQWHU� .ULWHULHQ� VWHOOW� VRPLW� PHLQH� DXV� GHU� 0HQJH� DQ� +&,�
*UXQGVlW]HQ�JHWURIIHQH�9RUDXVZDKO�GDU�� DXI�GLH� VLFK� DOOH�ZHLWHUHQ�8QWHUVXFKXQJHQ� VW�W]HQ�

$EELOGXQJ�����6\VWHP�DJHQWHQUHOHYDQWHU�.ULWHULHQ

+DXSWIRUGHUXQJHQ /HUQI|UGHUOLFKNHLW .RQWUROORSWLPLHUXQJ 9HUWUDXHQVELOGXQJ

3ULQ]LSLHQ�GHU
'LDORJJHVWDOWXQJ

3UD[LVRULHQWLHUWH
3ULQ]LSLHQ

hEHUJHRUGQHWH
3ULQ]LSLHQ .RPIRUW

(UZDUWXQJVNRQIRUPLWlW

6HOEVWEHVFKUHLEXQJVIlKLJNHLW

'DWHQVFKXW]��VLFKHUKHLW

6WHXHUEDUNHLW

&RQFHSWXDO�0RGHOV

3URJUHVVLYH�'LVFORVXUH

9LVLELOLW\

$IIRUGDQFHV���&RQVWUDLQWV

)HHGEDFN

/HUQI|UGHUOLFKNHLW
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$XFK�ZHQQ�VLFK��EHU�GLH�$XVZDKO�HLQ]HOQHU�.ULWHULHQ�VWUHLWHQ�OlVVW��ZDU�GHU�6HOHNWLRQVSUR]HVV
�XQG�GLH�7UDQVIRUPDWLRQ��QRWZHQGLJ�I�U�HLQH�(UOHLFKWHUXQJ�ZHLWHUHU�8QWHUVXFKXQJHQ�

%HL�HLQLJHQ�GHU�XQWHUVXFKWHQ�.ULWHULHQ�LVW�HLQH�2SHUDWLRQDOLVLHUXQJ�VFKZLHULJ��$OOJHPHLQ�OLH�
�HQ�VLFK�MHGRFK�]XPLQGHVW�3U�IIUDJHQ�ILQGHQ��PLW�GHUHQ�+LOIH�LFK�+\SRWKHVHQ�JHELOGHW�KDEH�
'LHVH�VROOHQ�GLH�LP�$JHQWHQ]XVDPPHQKDQJ�DQJHSDVVWH�%HGHXWXQJ�GHV�.ULWHULXPV�ZLGHUVSLH�
JHOQ��HWZDV�LQ�GHU�$UW��Ä:HQQ�GLH�+\SRWKHVH�]XWULIIW��GDQQ�HUI�OOW�GHU�XQWHUVXFKWH�$JHQW�GDV
DNWXHOOH�.ULWHULXP�³�=XVlW]OLFK�ODVVHQ�VLFK���ZLH�LQ�GHU�$EELOGXQJ�GDUJHVWHOOW���HLQLJH�.ULWHUL�
HQ�LP�=XVDPPHQKDQJ�EHWUDFKWHQ��VLH�N|QQHQ�EHLVSLHOVZHLVH�GXUFK�GHQ�5�FNJULII�DXI�GLH�PLW
LKQHQ�LQ�9HUELQGXQJ�VWHKHQGHQ��XQWHUJHRUGQHWHQ�5LFKWOLQLHQ�HUJlQ]W�ZHUGHQ�

'LH�VRZHLW�RSHUDWLRQDOLVLHUWHQ�.ULWHULHQ�KDEHQ�]ZHL�)XQNWLRQHQ��=XP�HLQHQ�KHOIHQ�VLH�LQ�GHU
(QWZXUIVSKDVH�GHV�$JHQWHQV\VWHPV��GHQ�)DNWRU�%HQXW]EDUNHLW�LP�$XJH�]X�EHKDOWHQ��DOVR�EHV�
VHU�EHGLHQEDUH�$JHQWHQ�]X�EDXHQ��=XP�DQGHUHQ�N|QQHQ�VLH�LQ�HLQHU�NRPSDUDWLYHQ�(YDOXDWLRQ
HLQJHVHW]W�ZHUGHQ��XP�EHLVSLHOVZHLVH�HLQHQ�QDFK�+&,�5LFKWOLQLHQ�RSWLPLHUWHQ�$JHQWHQ�JHJHQ
VHLQHQ�QLFKW�RSWLPLHUWHQ�*HJHQSDUW�]X�HYDOXLHUHQ�

$OV�(YDOXDWLRQVPHWKRGH�HUVFKHLQW�PLU�DQJHVLFKWV�GHU�DXIJHVWHOOWHQ�+\SRWKHVHQ�HLQH�VXEMHNWLYH
(YDOXDWLRQ��YJO��2SSHUPDQQ����������II��JHHLJQHW��GLH�DXI�HLQHP�PLW�+LOIH�GHU�+\SRWKHVHQ
XQG�GHU� LQ�$EELOGXQJ����GDUJHVWHOOWHQ�=XVDPPHQKlQJH�DXVJHDUEHLWHWHQ��DXI�GLH�]X�XQWHUVX�
FKHQGH�$QZHQGXQJ�DQJHSDVVWHQ�)UDJHQNDWDORJ�EDVLHUW��'DGXUFK�NRPPW�GLHVH�)RUP�GHU�(YD�
OXDWLRQ� HLQHP� OHLWIDGHQRULHQWLHUWHQ� 3U�IYHUIDKUHQ� QDKH�� 'HQ� 9HUVXFK� HLQHU� (YDOXDWLRQ� PLW
GLHVHQ�0HWKRGHQ�ZHUGH�LFK�LP�)ROJHQGHQ�DQ�GHP�$JHQWHQV\VWHP�)LUHIO\�GXUFKI�KUHQ�

����$QZHQGXQJ��8QWHUVXFKXQJ�)LUHIO\V�PLW
DJHQWHQUHOHYDQWHQ�+&,�.ULWHULHQ

)LUHIO\�LVW�DOV�HLQHV�GHU�lOWHVWHQ�$JHQWHQV\VWHPH�LP�:::�EHNDQQW��6HLQH�$QIlQJH�OLHJHQ�LQ
HLQHP�VWXGHQWLVFKHQ�3URMHNW�DP�0DVVDFKXVHWWV�,QVWLWXWH�RI�7HFKQRORJ\��0,7���'DV�=LHO�ZDU�
GXUFK�)LOWHUWHFKQLNHQ�GHP�%HQXW]HU�]X�KHOIHQ��0XVLNJUXSSHQ�]X�ILQGHQ��GLH�VHLQHP�SHUV|QOL�
FKHQ�*HVFKPDFN�HQWVSUHFKHQ��)LUHIO\�1HWZRUN��HLQH�YRQ�3DWWLH�0DHV��HLQHU�GHU�Ä3LRQLHUH�GHU
$JHQWHQIRUVFKXQJ³� �)UDQNOLQ� X�D�� ������ PLWEHJU�QGHWH� )LUPD�� YHUPDUNWHW� LQ]ZLVFKHQ� GLH
)LUHIO\�7HFKQRORJLH� XQG� HQWZLFNHOW� VLH� ZHLWHU�� +HXW]XWDJH� ZHUGHQ�PLW� )LUHIO\� XQWHUVFKLHG�
OLFKVWH�,QIRUPDWLRQVDQJHERWH�SHUVRQDOLVLHUW��YRQ�1DFKULFKWHQ��EHU�6RIWZDUH�ELV�KLQ�]X�6SRUW�
DUWLNHOQ�

$XV� PHKUHUHQ� *U�QGHQ� LVW� GLHVH� 7HFKQRORJLH� HLQ� J�QVWLJHU� .DQGLGDW� I�U� GHQ� 7HVW� GHU� LP
OHW]WHQ�$EVFKQLWW�HUDUEHLWHWHQ�.ULWHULHQ��)LUHIO\�LVW�XUVSU�QJOLFK�HLQH�)RUVFKXQJVHQWZLFNOXQJ�
GLH�GLH�0|JOLFKNHLWHQ�YRQ�$JHQWHQ�DXI]HLJHQ�VROOWH��*OHLFK]HLWLJ�LVW�)LUHIO\�NRPPHU]LHOO�HU�
IROJUHLFK�XQG�EHVLW]W�HLQHQ�KRKHQ�%HNDQQWKHLWVJUDG��$OV�JHQHULVFKH�7HFKQRORJLH�KDW�VLFK�)LUH�
IO\� EHUHLWV� LQ� YHUVFKLHGHQHQ� 'RPlQHQ� EHZlKUW�� ZRGXUFK� DXFK� VHLQH� ]XN�QIWLJH� %HGHXWXQJ
YLHOYHUVSUHFKHQG�DXVVLHKW�

0HLQH� 8QWHUVXFKXQJHQ� NRQ]HQWULHUHQ� VLFK� DXI� GLH� :HLWHUHQWZLFNOXQJ� HLQHV� 0XVLN�
5HFRPPHQGHUV��GHU�HUVWHQ�XQG�RIW�PLW�GHP�1DPHQ�)LUHIO\�JOHLFKJHVHW]WHQ�$QZHQGXQJ�)LUH�
IO\V��'LHVH�ZDU�VR�HUIROJUHLFK��GDVV�VLH�YRU�NXU]HP�YRQ�/DXQFK��HLQHP�&'�0DJD]LQ��JHNDXIW
ZXUGH�XQG�VHLWGHP�XQWHU�GHP�1DPHQ�P\/$81&+�ILUPLHUW��6LFK�EHL�GHU�8QWHUVXFKXQJ�DXI
HLQH�VSH]LHOOH�,PSOHPHQWDWLRQ�YRQ�)LUHIO\�]X�EHVFKUlQNHQ�KDW�GHQ�9RUWHLO��DQGHUH�,PSOHPHQ�
WDWLRQHQ�DOV�9HUJOHLFKH�KHUDQ]LHKHQ�]X�N|QQHQ��$XI�GHU�DQGHUHQ�6HLWH�ZLUG�GDGXUFK�GHXWOLFK�
GDVV�YLHOH�GHU�*HVWDOWXQJVHOHPHQWH� LPSOHPHQWDWLRQVDEKlQJLJ� VLQG�� DOVR� NHLQH� GLUHNWH� )ROJH
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GHU�GDUXQWHUOLHJHQGHQ�7HFKQRORJLH�VLQG��'XUFK�GLHVHQ�8PVWDQG�LVW�HV�SULQ]LSLHOO�P|JOLFK��GDV
:XQVFKELOG�HLQHV�RSWLPDO�EHQXW]EDUHQ�)LUHIO\�6\VWHPV�]X�HQWZHUIHQ��GD�HLQ�DXI�VHLQH�7HFK�
QRORJLH� DEVWUDKLHUWHV� 6\VWHP� ZHVHQWOLFK� JU|�HUH� )UHLKHLWVJUDGH� EHL� HLQHU� �JHGDQNOLFKHQ�
LGHDOHQ� ,PSOHPHQWDWLRQ� HUODXEW� DOV� HLQ� NRQNUHWHV�� QXU� JHULQJH� 0RGLILNDWLRQHQ� HUODXEHQGHV
$JHQWHQV\VWHP�

$EELOGXQJ�����'HU�%HZHUWXQJVYRUJDQJ�JHKW�GXUFK
ÄVXEPLW³�LQ�GLH�QlFKVWH�6FKOHLIH�

$EELOGXQJ�����(PSIHKOXQJHQ�P\/$81&+V
UHJHQ�]X�ZHLWHUHQ�%HZHUWXQJHQ�DQ�

'LH�DOOHQ�)LUHIO\�$QZHQGXQJHQ�]XJUXQGHOLHJHQGH�7HFKQLN� LVW�GDV�Ä&ROODERUDWLYH�)LOWHULQJ³�
'LH�,GHH�GDEHL�LVW��GDVV�GHP�6\VWHP�GLH�9RUOLHEHQ�VlPWOLFKHU�%HQXW]HU��KLHU�DOVR�LKU�0XVLN�
JHVFKPDFN��EHNDQQW�XQG�LQ�,QWHUHVVHQVSURILOHQ�JHVSHLFKHUW�VLQG��1XQ�VFKOlJW�GHU�$JHQW�GHP
%HQXW]HU�EHVWLPPWH�7LWHO�DOV�K|UHQVZHUW�YRU��GLH�]X�GHQ�)DYRULWHQ�DQGHUHU�%HQXW]HU�PLW�lKQ�
OLFKHQ� ,QWHUHVVHQSURILOHQ� JHK|UHQ�� %HQXW]HUYRUOLHEHQ� HUPLWWHOW� GDV� 6\VWHP� GDEHL�� LQGHP� HV
GHQ�%HQXW]HU�ZLHGHUKROW�0XVLNWLWHO�EHZHUWHQ�OlVVW�XQG�VFKOLH�OLFK�GD]X�ÄSDVVHQGH³�7LWHO�DOV
$QUHJXQJ�YRUVFKOlJW��'HU�(IIHNW�VROO�lKQOLFK�GHP�VHLQ��ZHQQ�GHU�%HQXW]HU�HLQHQ�)UHXQG�PLW
lKQOLFKHP�0XVLNJHVFKPDFN�XP�0XVLNHPSIHKOXQJHQ�ELWWHW�

P\/$81&+�OlVVW�GHQ�%HQXW]HU�]XQlFKVW�]HKQ�&'V�DXI�HLQHU�VLHEHQVWXILJHQ�6NDOD�EHZHUWHQ�
'DQDFK�OHJW�HV�HLQH�/LVWH�YRQ�PHKUHUHQ�&'V�YRU��GLH�GHP�%HQXW]HU�P|JOLFKHUZHLVH�JHIDOOHQ
�$EELOGXQJ������1DFK�GHU�%HZHUWXQJ�DXFK�GLHVHU�7LWHO�HUVFKHLQW�HLQH�QHXH�.XU]OLVWH�YRQ�&'V
�$EELOGXQJ������,Q�MHGHP�'XUFKODXI�ZHUGHQ�GLH�9RUVFKOlJH�GHQ�9RUOLHEHQ�GHV�%HQXW]HUV�EHV�
VHU�DQJHSDVVW��-HGH�GHU�GDUJHVWHOOWHQ�&'V�NDQQ�EHL�%HGDUI�GLUHNW�JHNDXIW�ZHUGHQ��ZRPLW�GLH
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(LQQDKPHTXHOOH�YRQ�P\/$81&+�HQWK�OOW�ZlUH��7\SLVFK�I�U�5HFRPPHQGHU�6\VWHPH�LVW�DXFK
KLHU��GDVV�GLH�(PSIHKOXQJHQ�XPVR�SUl]LVHU�ZHUGHQ�� MH�HKUOLFKHU�GLH�$QJDEHQ�GHV�%HQXW]HUV
VLQG���

(LQVFKUlQNHQG�PXVV�JHVDJW�ZHUGHQ��GDVV��ZLH�LFK�DXV�HUVWHU�+DQG�HUIXKU��QLFKW�DOOH�%HQXW]HU
PLW� GHU� *�WH� GHU� YRQ� P\/$81&+� JHPDFKWHQ� 0XVLNYRUVFKOlJH� ]XIULHGHQ� VLQG�� 'DUDXV
N|QQWH�PDQ�GHQ�6FKOXVV�]LHKHQ��GDVV�GHU�YRQ�)LUHIO\�YHUIROJWH�$QVDW]��%HQXW]HUHLQVWHOOXQJHQ
]X�HUPLWWHOQ��SULQ]LSLHOO�IDOVFK�LVW��'D�LFK�VHOEVW�MHGRFK�DXFK�LQ�lKQOLFKHQ��ZHQLJHU�ZHLW�HQW�
ZLFNHOWHQ�5HFRPPHQGHUV\VWHPHQ�RIW�VHKU�EUDXFKEDUH�(PSIHKOXQJHQ�HUKDOWHQ�KDEH����VWHOOHQ
IROJHQGH��DXI�GLH�VSH]LHOOH�8PVHW]XQJ�P\/$81&+V�EH]RJHQH�+\SRWKHVHQ�HLQH�ZDKUVFKHLQ�
OLFKHUH�(UNOlUXQJVP|JOLFKNHLW���GDU�

•� 'LH�$XVZDKO�DQ�YRUKDQGHQHQ�&'V�LVW�]X�EHJUHQ]W��'LHV�EHJUHQ]W�VRZRKO�GLH�3URILOELOGXQJ
DOV�DXFK�GLH�%DQGEUHLWH�P|JOLFKHU�9RUVFKOlJH�GXUFK�GDV�6\VWHP�

•� %HQXW]HU�ZHUGHQ�XQDEKlQJLJ�YRQ� LKUHQ�9RUOLHEHQ�]X�VSH]LHOOHQ�7LWHOQ�JHOHLWHW��DQ�GHUHQ
9HUNDXI� P\/$81&+� HLQ� EHVRQGHUHV� ,QWHUHVVH� KDW�� $OOHUGLQJV� VW�QGH� GLHV� LP� :LGHU�
VSUXFK�]X�P\/$81&+V�VWUHQJHQ�'DWHQVFKXW]UHJHOQ��$EVFKQLWW��������

•� %HQXW]HU�PLW�KHWHURJHQHQ�9RUOLHEHQ�RGHU�9RUOLHEHQ�I�U�ZHQLJH��LQ�XQWHUVFKLHGOLFKHQ�*HQ�
UHV�VLQJHQGHQ�.�QVWOHUQ��)UDQN�6LQDWUD��%RE�'\ODQ��PDFKHQ�HV�GHP�6\VWHP�VFKZHU��GHQ
*HVFKPDFN�GHV�1XW]HUV�]X�HUNHQQHQ�

:HLWHUH� )XQNWLRQHQ� YRQ� P\/$81&+� VLQG� HLQH� 5HLKH� YRQ� XQWHUVFKLHGOLFKHQ� 0XVLNVWLOHQ
]XJHRUGQHWH�&KDWURRPV����$XFK�GLH�0|JOLFKNHLW��GLH�1DPHQ�DQGHUHU�%HQXW]HU�PLW�lKQOLFKHP
0XVLNJHVFKPDFN�DXIJHOLVWHW�]X�EHNRPPHQ��EHVWHKW��'XUFK�5�FNJULII�DXI�GLH�YRQ�)LUHIO\�DQ�
JHERWHQHQ�SHUV|QOLFKHQ�%HQXW]HU�+RPHSDJHV�LVW�HV�P|JOLFK��DXI�VHKU�HLQIDFKH�:HLVH�*OHLFK�
JHVLQQWH�]X�LGHQWLIL]LHUHQ��ZHLWHUH�,QIRUPDWLRQHQ�]X�HUKDOWHQ�XQG�PLW�LKQHQ�LQ�.RQWDNW�]X�WUH�
WHQ�

1XQ�ZHUGH�LFK�P\/$81&+�QDFK�GHQ�LP�YRUDXVJHJDQJHQHQ�.DSLWHO�DXIJHVWHOOWHQ�+\SRWKH�
VHQ�XQWHUVXFKHQ��'DEHL�ZHUGHQ�DXFK�GLH�+\SRWKHVHQ�VHOEVW�DXI�$QZHQGEDUNHLW�LQ�HLQHP�UHD�
OHQ�$JHQWHQV\VWHP�XQWHUVXFKW�

������ /HUQI|UGHUOLFKNHLW

+\SRWKHVH��/HUQI|UGHUOLFKNHLW�LVW�GDV�$XVPD���LQ�GHP�GLH�%HODQJH�DJHQWHQXQHUIDKUHQHU�%H�
QXW]HU�EHU�FNVLFKWLJW�VLQG�XQG�GHU�$JHQW�GDV�(UOHUQHQ�GHV�6\VWHPV�I|UGHUW�

/HUQSUR]HVVH�GHV�%HQXW]HUV�ZHUGHQ�YRQ�P\/$81&+�JHQHUHOO�VFKOHFKW�XQWHUVW�W]W��'LH�HLQ�
]LJH�$UW�YRQ�Ä+LOIHIXQNWLRQ³�EHVWHKW�DXV�HLQHU�VWDWLVFKHQ� ,QIRUPDWLRQVVHLWH�PLW�.XU]HUOlXWH�
UXQJHQ� GHU� +DXSWIXQNWLRQHQ� VRZLH� GHU� %HDQWZRUWXQJ� HLQLJHU� KlXILJHU� )UDJHQ�� (LQH� QDFK
6WLFKZRUWHQ�DEIUDJEDUH�+LOIHIXQNWLRQ�RGHU�HLQH�.RQWH[WKLOIH�H[LVWLHUW�QLFKW��HEHQVRZHQLJ�HLQ
/HUQ�� RGHU� 'HPRQVWUDWLRQVPRGXV�� 8QWHUVFKLHGOLFKH� %HQXW]HUJUXSSHQ� ZHUGHQ� QLFKW� EHU�FN�
VLFKWLJW�

'DEHL�LVW�HLQ]XUlXPHQ��GDVV�P\/$81&+��EHU�NHLQH�JUR�H�.RPSOH[LWlW�RGHU�)XQNWLRQVYLHO�
IDOW�YHUI�JW��'LH�JHULQJH�.RPSOH[LWlW�PDFKW�GHQ�9HU]LFKW�DXI�GLH�3HUVRQLIL]LHUXQJ�GHV�$JHQ�
������������������������������ ����������������������������
���'LHV�ZLUIW�GLH�LQWHUHVVDQWH�)UDJH�DXI��LQZLHZHLW�0HQVFKHQ�HV�DN]HSWLHUHQ��GDVV�HLQH�0DVFKLQH�LKQHQ�(KUOLFKNHLW�DEYHUODQJW�
��*XWH�(UIDKUXQJHQ�KDEH�LFK�PLW�%XFKHPSIHKOXQJHQ�GHV�%RRN0DWFKHUV�YRQ�DPD]RQ�FRP��2QOLQH�%XFKYHUVDQG��VRZLH�PLW�0XVLNHPSIHK�
OXQJHQ�GHV�$OEXP�$GYLVRUV�YRQ�&'QRZ��2QOLQH�&'�9HUVDQG��JHPDFKW�
���/HLGHU�ELQ�LFK�KLHU�DXI�6SHNXODWLRQHQ�DQJHZLHVHQ��GD�NHLQH�LQWHUQHQ�,QIRUPDWLRQHQ��EHU�P\/$81&+�]XJlQJOLFK�VLQG�
��� ,Q� HLQHP�&KDWURRP� N|QQHQ� VLFK�PHKUHUH� %HQXW]HU� JOHLFK]HLWLJ� DXVWDXVFKHQ�� LQGHP� VLH� ]HLOHQZHLVH� 7H[W� HLQJHEHQ�� GHU� I�U� DOOH� OHVEDU
DQJH]HLJW�ZLUG�
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WHQ�DN]HSWDEHO��'HQQRFK�G�UIWH�P\/$81&+V�XQJHZ|KQOLFK�UHLWHUDWLYH�0HWKRGH�GHU�3URILO�
ELOGXQJ� JHUDGH� XQJH�EWHQ� %HQXW]HUQ� JHZ|KQXQJVEHG�UIWLJ� YRUNRPPHQ���� )�U� GLH� ZLFKWLJH
*UXSSH�GHU�XQJH�EWHQ�%HQXW]HU�IHKOW�DQ�GLHVHU�6WHOOH�HLQH�VSH]LHOOH�8QWHUVW�W]XQJ�VHKW�

'HQQRFK� KDW� GHU� 3UR]HVV� GHV� 3UlIHUHQ]HQVDPPHOQV� GXUFK� VHLQH�:LHGHUKROXQJHQ� OHUQ�� XQG
YHUVWlQGQLVI|UGHUQGH�1HEHQHIIHNWH��7lJOLFK�ZHFKVHOQGH��SHUVRQDOLVLHUWH�$UWLNHO�DXV�GHU�0X�
VLNEUDQFKH�PRWLYLHUHQ��VLFK�PLW�GHP�6\VWHP�]X�EHVFKlIWLJHQ�XQG�GDEHL�)XQNWLRQHQ�ÄQHEHQ�
EHL³�]X�OHUQHQ��(LQH�OHW]WH�:LVVHQVTXHOOH�HUJLEW�VLFK�DXV�GHU�0|JOLFKNHLW��PLW�DQGHUHQ�HLQJH�
ORJJWHQ�%HQXW]HUQ�DXI�HLQIDFKH�:HLVH�LQ�.RQWDNW�]X�WUHWHQ�XQG�VLH�XP�5DW�]X�IUDJHQ�

,QVJHVDPW�HU]LHOW�P\/$81&+�LP�%HUHLFK�/HUQI|UGHUOLFKNHLW� VFKOHFKWH�5HVXOWDWH�� GD�GLHVHU
$VSHNW�NDXP�DNWLY��VRQGHUQ�DOOHQIDOOV� LQGLUHNW�XQWHUVW�W]W�ZLUG�RGHU�DOV�1HEHQHIIHNW�DXIWULWW�
$XFK� 5LFKWOLQLHQ� ZLH� &RQFHSWXDO� 0RGHOV�� 6HOEVWEHVFKUHLEXQJVIlKLJNHLW� XQG� 3URJUHVVLYH
'LVFORVXUH� VLQG� VFKZDFK� DXVJHSUlJW�� (LQH� NRQVHTXHQWH� 8PVHW]XQJ� YRQ� /HUQI|UGHUOLFKNHLW
YHUODQJW�HLQH�5HLKH�YRQ�+LOIHIXQNWLRQHQ�XQG�HLQH�EHVVHUH�(UNOlUXQJ�XQG�$QOHLWXQJ�I�U�XQHU�
IDKUHQH�%HQXW]HU��ZLH�VLH�EHLVSLHOVZHLVH�GHU�)LUHIO\�&RXVLQ�)LOPILQGHU�DQELHWHW��+LHU�HQWKlOW
GHU�6WDUWELOGVFKLUP�HLQH�DXVI�KUOLFKH�(LQOHLWXQJ�VRZLH�HLQH�+LOIHIXQNWLRQ�

������ .RPIRUW

+\SRWKHVH��.RPIRUW�LVW�GDV�$XVPD���LQ�GHP�GHU�%HQXW]HU�EHL�VHLQHU�$XIJDEH�XQG�EHL�GHU�,Q�
WHUDNWLRQ�PLW�GHP�6\VWHP�YRQ�HLQHP�$JHQWHQ�XQWHUVW�W]W�ZLUG�

%HVFKUlQNW�PDQ�GLH�$XIJDEH�YRQ�P\/$81&+�DXI�GDV�$XIILQGHQ�XQEHNDQQWHU��P|JOLFKHU�
ZHLVH�LQWHUHVVDQWHU�&'V��VR�LVW�GDV�6\VWHP�VHKU�NRPIRUWDEHO��GD�HV�HLQH�I�U�GHQ�%HQXW]HU�QLFKW
QXU�ODQJZLHULJH��VRQGHUQ�VFKOLFKW�XQP|JOLFKH�$UEHLW��EHUQLPPW��,Q�GHU�DNWXHOOHQ�,PSOHPHQ�
WDWLRQ�ZLUG�GHU�GDGXUFK� SULQ]LSLHOO� KRKH�.RPIRUWIDNWRU� DOOHUGLQJV� GXUFK� GLH� ]X� NOHLQH�$XV�
ZDKO� DQ�&'V�ZHVHQWOLFK�JHPLQGHUW�� ,P�7HVW� HUKLHOW� LFK� DE�GHP� I�QIWHQ�(PSIHKOXQJVGXUFK�
JDQJ�VWHWV�JOHLFKODXWHQGH�(PSIHKOXQJHQ��VSlWHU�GDQQ�JDU�NHLQH�PHKU��'DV�VFKHLQW�LP�=XVDP�
PHQKDQJ� PLW� JHULQJHQ� 0XVLNNHQQWQLVVHQ� RGHU� �EHUZLHJHQG� QHJDWLYHQ� %HZHUWXQJHQ� VHKU
VFKQHOO�DXIWUHWHQ�]X�N|QQHQ�

'HP� ]ZHLWHQ�$VSHNW� YRQ�.RPIRUW�� GHU�5HGXNWLRQ� GHU� ,QWHUDNWLRQVPHQJH�PLW� GHP� 6\VWHP�
NRPPW�P\/$81&+�GXUFK�GLH�VWDUN�GHQ�%HQXW]HU� LQWHJULHUHQGH�%HQXW]HUI�KUXQJ�QLFKW�HQW�
JHJHQ��$XFK�EH]RJHQ�DXI�GLH�+DXSWIRUGHUXQJHQ�.RQWUROORSWLPLHUXQJ�XQG�9HUWUDXHQVELOGXQJ
VFKQHLGHW� P\/$81&+� VFKZDFK� DE�� 'HQQ� HLQH� NRQVHTXHQWH� 8PVHW]XQJ� YRQ� .RQWUROOP|J�
OLFKNHLWHQ�XPIDVVW�EHLVSLHOVZHLVH�GLH�2IIHQOHJXQJ�XQG�(GLWLHUEDUNHLW�GHU�YRP�6\VWHP�HUPLW�
WHOWHQ�3UlIHUHQ]HQ��9HUWUDXHQ�NDQQ�GDJHJHQ�HUVW�HQWVWHKHQ��ZHQQ�GHU�%HQXW]HU�]X�5HFKW�DQ�
QHKPHQ�NDQQ��(PSIHKOXQJHQ�DXV�HLQHU�JUR�HQ��UHSUlVHQWDWLYHQ�'DWHQEDQN�]X�HUKDOWHQ�

������ (UZDUWXQJVNRQIRUPLWlW�XQG�&RQFHSWXDO�0RGHOV

+\SRWKHVHQ��(UZDUWXQJVNRQIRUPLWlW�LVW�GDV�$XVPD���LQ�GHP�GDV�9HUKDOWHQ�GHV�$JHQWHQ�GHP
GXUFK�VHLQH�(UVFKHLQXQJVIRUP�EHLP�%HQXW]HU�VXJJHULHUWHQ�9HUKDOWHQ�HQWVSULFKW��&RQFHSWXDO
0RGHOV� EH]HLFKQHQ� GDV� $XVPD��� LQ� GHP� HLQ� JHZlKOWHV� *HGDQNHQPRGHOO� HLQ� GD]XJHK|ULJHV
$JHQWHQV\VWHP�NRQ]HSWXDOLVLHUHQ�XQG�YHUVWHKHQ�KLOIW�

������������������������������ ����������������������������
���8QG�GDV�NDQQ�]X�%HGLHQXQJV��XQG�9HUVWlQGQLVIHKOHUQ�I�KUHQ��%HL�PHLQHP�HUVWHQ�.RQWDNW�PLW�GHP�GDPDOV�QHXHQ�)LUHIO\�6\VWHP�IDQG�LFK
GHQ�:HJ�DXV�GHU�%HZHUWXQJVVFKOHLIH�QLFKW���LQ�GHU�LUULJHQ�$QQDKPH��HV�P�VVH��DQDORJ�]XP�/LIHVW\OH)LQGHU��HLQH�IHVWJHOHJWH�$Q]DKO�YRQ�&'V
EHZHUWHW�ZHUGHQ��EHYRU�)LUHIO\� ÄULFKWLJ³� VWDUWHQ�Z�UGH��:LHGHU�XQG�ZLHGHU�ZXUGHQ�PLU�9DULDWLRQHQ� GHUVHOEHQ�PLU� XQEHNDQQWHQ�7LWHO� ]XU
%HZHUWXQJ�YRUJHOHJW� �GLH�$XVZDKO� DQ�YHUVFKLHGHQHQ�&'V�ZDU�QRFK� VHKU�EHJUHQ]W�� �� ELV� LFK� VFKOLH�OLFK�DXIJDE��'LHVH�*HIDKU�ZLUG�KHXWH
GXUFK�HLQH�NODUHUH�%HQXW]HUI�KUXQJ�YHUKLQGHUW�



���+XPDQ�&RPSXWHU�,QWHUDFWLRQ��

P\/$81&+�YHUI�JW��EHU�NHLQ�H[SOL]LWHV�&RQFHSWXDO�0RGHO��XQG�DXFK�)LUHIO\�ELHWHW�NHLQHV
DQ��'DEHL�Z�UGH�HLQ�JHHLJQHWHV�&RQFHSWXDO�0RGHO�KHOIHQ��%U�FKH� LQ�GHU�(UZDUWXQJVNRQIRU�
PLWlW� ]X� YHUKLQGHUQ�� (LQH� 9LVXDOLVLHUXQJ� GHV� P\/$81&+�$JHQWHQ� LQ� GHU� 5ROOH� HLQHV
'LVFMRFNH\V�� 3ODWWHQYHUNlXIHUV� RGHU� 0XVLNHUV� ELHWHW� VLFK� DQ�� %HLVSLHOVZHLVH� N|QQWH� GHU
'LVFMRFNH\� LQ� GHU�5ROOH� SUlVHQWLHUW�ZHUGHQ�� HLQ�0XVLNSURJUDPP�� VSH]LHOO� I�U� GHQ�%HQXW]HU
]XVDPPHQVWHOOHQ�]X�ZROOHQ��,Q�GLHVHV�6]HQDULR�OLH�HQ�VLFK�DOOH�ZHVHQWOLFKHQ�)XQNWLRQHQ�YRQ
P\/$81&+�DXI�QDW�UOLFKH�:HLVH�LQWHJULHUHQ�

•� 'HU�'LVFMRFNH\�NHQQW�GHQ�%HQXW]HU�]X�$QIDQJ�QLFKW��NDQQ�VLFK�DEHU� LP�'LDORJ�PLW�GHP
%HQXW]HU��EHU�GHVVHQ�PXVLNDOLVFKH�9RUOLHEHQ�LQIRUPLHUHQ��'LHVHU�'LDORJ�VSLHJHOW�GHQ�LWH�
UDWLYHQ�%HZHUWXQJVYRUJDQJ�YRQ�0XVLN�GXUFK�GHQ�%HQXW]HU�DXI�QDW�UOLFKH�:HLVH�ZLHGHU�
VWHOOW�DQ�GLHVHP�NULWLVFKHQ�3XQNW�GLH�(UZDUWXQJVNRQIRUPLWlW�ZLHGHU�KHU�

•� $OV�0XVLNH[SHUWH�ZHL��GHU�'LVFMRFNH\��ZDV�VLFK�DNWXHOO� LQ�GHU�0XVLNV]HQH�HUHLJQHW�XQG
ÄHU]lKOW³�I�U�GHQ�1XW]HU�LQWHUHVVDQWH�1HXLJNHLWHQ�EHL�%HGDUI��(U�LQWHJULHUW�DQ�GLHVHU�6WHOOH
GLH�SHUVRQDOLVLHUWHQ�0XVLNQDFKULFKWHQ�

•� 'HU�'LVFMRFNH\�YHUI�JW�VHOEVWYHUVWlQGOLFK��EHU�HLQH�JUR�H�6DPPOXQJ�DQ�0XVLNVW�FNHQ��LQ
GLH�HU�GHQ�%HQXW]HU�JHUQH�ÄUHLQK|UHQ³�OlVVW��'DGXUFK�ZLUG�GLH�)XQNWLRQ�LQWHJULHUW��JHZLVVH
�DEHU�QLFKW�DOOH��0XVLNVW�FNH�NXU]�]XU�3UREH�K|UHQ�]X�N|QQHQ��'HQQ�GLH�6DPPOXQJ�GHV
'LVFMRFNH\V�LVW�]ZDU�JUR���DEHU�QLFKW�XPIDVVHQG�

•� ,Q�HLQHU�IRUWJHVFKULWWHQHQ�8PVHW]XQJ�N|QQWH�GHU�'LVFMRFNH\�VRJDU�HLQH�(UNOlUXQJ�OLHIHUQ�
ZDUXP�]XU�=HLW�GHU�=XJULII�DXI�VlPWOLFKH�0XVLNGDWHQ�YHUZHLJHUW�ZLUG�XQG�DQ�GLHVHU�6WHOOH
HUQHXW� GLH� (UZDUWXQJVNRQIRUPLWlW� GHV�%HQXW]HUV�ZLHGHUKHUVWHOOHQ�� (U� N|QQWH� GLHV� GXUFK
HLQHQ�YHUVFKORVVHQHQ�3ODWWHQVFKUDQN�JOHLFK]HLWLJ�PRWLYLHUHQ�XQG�YLVXDOLVLHUHQ�



���+XPDQ�&RPSXWHU�,QWHUDFWLRQ ��

(LQ�&RQFHSWXDO�0RGHO�YHUZHQGHW�)LUHIO\�MHGRFK��QlPOLFK�GDV�GHU�3DVV�0HWDSKHU��$EELOGXQJ
�����'HU� )LUHIO\�3DVV�� YLVXDOLVLHUW� GXUFK� HLQ� NOHLQHV�%URZVHUIHQVWHU�� GDV� DQ� HLQHQ�5HLVHSDVV
HULQQHUQ�VROO��HQWKlOW�GLH�SHUV|QOLFKHQ�'DWHQ�GHV�%HQXW]HUV��=XJlQJH�]X�VlPWOLFKHQ�)LUHIO\�
6LWHV� XQG� &KDWURRPV�� $QJHEOLFK� HQWKlOW� HU� DXFK� GLH� SHUV|QOLFKHQ� 3UlIHUHQ]HQ� I�U� DOOH� EH�
VXFKWHQ�)LUHIO\�6LWHV��=XPLQGHVW�LP�OHW]WHQ�3XQNW�PXVV�GLH�%HVFKUHLEXQJ�IHKOHUKDIW�VHLQ��GD
GLH� ORNDOHQ� 3UlIHUHQ]HQ� LQ�:LUNOLFKNHLW� YRQ� GHQ� HLQ]HOQHQ� 6LWHV� JHVSHLFKHUW� ZHUGHQ�� RKQH
0|JOLFKNHLW�GHU�(LQVLFKWQDKPH�GXUFK�GHQ�%HQXW]HU��'LHVHU�%HVFKUHLEXQJVIHKOHU�PXVV�DOOHU�
GLQJV�QLFKW�]ZDQJVOlXILJ�]X�9HUVWlQGQLVSUREOHPHQ�EHLP�%HQXW]HU�I�KUHQ�

$EELOGXQJ�����'HWDLOV�GHV�3DVVSRUWV



���+XPDQ�&RPSXWHU�,QWHUDFWLRQ��

=XVDPPHQIDVVHQG� OlVVW� VLFK� VDJHQ�� GDVV� P\/$81&+� GLH� (UZDUWXQJHQ� GHV� %HQXW]HUV� DQ
PHKUHUHQ�6WHOOHQ� YHUOHW]W��9LHOH� GLHVHU�%U�FKH� ODVVHQ� VLFK� GXUFK� HLQ� JHHLJQHWHV�&RQFHSWXDO
0RGHO�YHUKLQGHUQ��'LH�DQ�DQGHUHU�6WHOOH�JHZlKOWH�3DVV�0HWDSKHU�KDW�9RUWHLOH��LVW�DEHU�ZHJHQ
LKUHU�hEHUIUDFKWXQJ�PLW�QLFKW�SDVVW\SLVFKHQ�,QKDOWHQ�]ZHLIHOKDIW�

������ 6HOEVWEHVFKUHLEXQJVIlKLJNHLW�XQG�)HHGEDFN

+\SRWKHVHQ��6HOEVWEHVFKUHLEXQJVIlKLJNHLW�LVW�GDV�$XVPD���LQ�GHP�HLQ�$JHQW�HLQ�YROOVWlQGLJHV
XQG�NRQWLQXLHUOLFKHV�)HHGEDFN�VRZLH�+LOIHVWHOOXQJHQ�DQELHWHW��)HHGEDFN� LVW� GDV�$XVPD��� LQ
GHP�GHU�%HQXW]HU�HLQH�XQPLWWHOEDUH��NRQWLQXLHUOLFKH�XQG�YROOVWlQGLJH�5�FNPHOGXQJ��EHU�$N�
WLRQHQ�YRQ�$JHQWHQ�XQG�6\VWHP�VRZLH��EHU�GLH�$XVZLUNXQJHQ�GLHVHU�$NWLRQHQ�HUKlOW�

:LH�VFKRQ�EHL�Ä/HUQI|UGHUOLFKNHLW³�HUZlKQW��KDW�GLH�+LOIHIXQNWLRQ�YRQ�P\/$81&+�6FKZl�
FKHQ��$OV�:::�$QZHQGXQJ�YHUZHQGHW�GDV�6\VWHP�GLH�W\SLVFKHQ�:::�)HKOHUPHOGXQJHQ�
ZHQQ�EHLVSLHOVZHLVH�'DWHQ]XJULIIH�PLVVOXQJHQ�VLQG��'RFK�VHOEVW�GLHVH�)HKOHUPHOGXQJHQ�ODV�
VHQ�VLFK��VRZHLW�VLH�DXI�ORNDOH�'DWHQ�EH]RJHQ�VLQG��GXUFK�bQGHUXQJHQ�DP�6HUYHU�YHUVWlQGOL�
FKHU�JHVWDOWHQ��'HP�*UXQGVDW]�6HOEVWEHVFKUHLEXQJVIlKLJNHLW�]XZLGHU�OlXIW�DXFK�GLH�IHKOHQGH
(LQVLFKWVP|JOLFKNHLW�LQ�VHLQH�HLJHQHQ�3URILOGDWHQ�

,Q�GHQ�PHLVWHQ�)lOOHQ�EHVWHKW�GDV�)HHGEDFN�DXI�%HQXW]HUHLQJDEHQ� LQ�P\/$81&+�DXV�GHP
$XIEDX� HLQHU� QHXHQ�:::�6HLWH�� %LV� DXI� GLH�0XVLNGDWHQ� VHOEVW� H[LVWLHUW� NHLQ� DNXVWLVFKHV
)HHGEDFN�

=XVDPPHQIDVVHQG� OlVVW� VLFK� VDJHQ�� GDVV� GDV� 0LWWHO� )HHGEDFN� ]XIULHGHQVWHOOHQG� HLQJHVHW]W
ZXUGH��ZlKUHQG�EHL�GHU�6HOEVWEHVFKUHLEXQJVIlKLJNHLW�0lQJHO�EOHLEHQ��(LQH�NRQVHTXHQWH�8P�
VHW]XQJ�YRQ�6HOEVWEHVFKUHLEXQJVIlKLJNHLW�Z�UGH�KLHU�HLQH�5HLKH�HUZHLWHUWHU�RGHU�QHXHU�+LOIH�
IXQNWLRQHQ�YHUODQJHQ�VRZLH�GLH�0|JOLFKNHLW�GHU�(LQVLFKW�XQG�(GLWLHUEDUNHLW�GHU�HLJHQHQ�0X�
VLN�3UlIHUHQ]HQ�

������ 6WHXHUEDUNHLW��9LVLELOLW\��$IIRUGDQFHV�XQG�&RQVWUDLQWV

+\SRWKHVHQ�

•� 6WHXHUEDUNHLW�LVW�GDV�$XVPD���LQ�GHP�GLH�JHVDPWH�,QWHUDNWLRQVJHVWDOWXQJ�PLW�GHP�$JHQWHQ
GXUFK�GHQ�%HQXW]HU�NRQWUROOLHUW�XQG�IOH[LEHO�JHVWDOWHW�ZHUGHQ�NDQQ�

•� 9LVLELOLW\�LVW�GDV�$XVPD��� LQ�GHP�I�U�GHQ�%HQXW]HU�MHGHU]HLW�=XVWDQG��$XIHQWKDOWVRUW��$U�
EHLWVDXIJDEH��$UEHLWVIRUWVFKULWW��$UEHLWVHUJHEQLV�XQG�$UEHLWVPHWKRGH�GHV�$JHQWHQ� HUNHQ�
QHQ�]X�N|QQHQ�

•� $IIRUGDQFHV�VLQG�GLHMHQLJHQ�(LJHQVFKDIWHQ��GLH�GLH�DXI�GHQ�$JHQWHQ�VLQQYROO�DQZHQGEDUHQ
2SHUDWLRQHQ�HUNHQQHQ�ODVVHQ�

•� &RQVWUDLQWV�VLQG�GDV�$XVPD��EHZX�WHU�%HVFKUlQNXQJHQ�GHU�$Q]DKO�XQG�$UW�YRQ�,QWHUDN�
WLRQVP|JOLFKNHLWHQ�PLW�HLQHP�$JHQWHQ�

'HU� P\/$81&+�$JHQW� LVW� QLFKW� SURDNWLY� XQG� YHUI�JW� �EHU� NHLQH� %HQXW]HUPRGHOOLHUXQJ�
:LUG�HU�DXIJHUXIHQ��JLEW�HU�HQWZHGHU�HLQH�/LVWH�YRQ�SRWHQWLHOO� LQWHUHVVDQWHQ�RGHU�YRQ�]X�EH�
ZHUWHQGHQ�&'V�]XU�FN��ZDV�DXI�GDVVHOEH�KLQDXVOlXIW��'DQDFK�IlOOW�HU�VRIRUW�LQ�HLQHQ�=XVWDQG
GHU� ,QDNWLYLWlW�� 'LHVH� $XIJDEHQ� YHUODQJHQ� QDFK� NHLQHU� YHUEHVVHUWHQ� 6WHXHUEDUNHLW�� PLW� GHU
$XVQDKPH��GDVV�%HZHUWXQJVYRUJlQJH�XPNHKUEDU�VHLQ�P�VVHQ�



���+XPDQ�&RPSXWHU�,QWHUDFWLRQ ��

=XP�7KHPD�9LVLELOLW\�LVW�GLH��EHUVLFKWOLFKH�XQG�NRQVLVWHQWH�$UW�GHU�,QIRUPDWLRQVDXIEHUHLWXQJ
]X�OREHQ��GLH�QLFKW�HLQVHKEDUHQ�1XW]HUSUlIHUHQ]HQ�HUQHXW�DQ]XPDKQHQ��6lPWOLFKH�(LQJDEHDO�
WHUQDWLYHQ�ZHUGHQ�DQJH]HLJW�

$XI�HIIHNWLYH�:HLVH�UHJHQ�$IIRUGDQFHV�]XP�%HZHUWHQ�YRQ�&'V�DQ��'LH�%HZHUWXQJVVFKOHLIH
NDQQ� ZLHGHU� XQG� ZLHGHU� GXUFKODXIHQ� ZHUGHQ�� ZREHL� GLH� QHX� ]X� EHZHUWHQGHQ� 7LWHO� EHUHLWV
(PSIHKOXQJHQ�GHV�6\VWHPV�GDUVWHOOHQ��$XFK�GHU�0RGXV��LQ�GHP�GDV�P\/$81&+�VHOEVW�9RU�
VFKOlJH� PDFKW�� JLEW� GHP� %HQXW]HU� GLH� 0|JOLFKNHLW�� HLJHQH� (PSIHKOXQJHQ� DE]XJHEHQ�
(LQ� JXWHV� =XVDPPHQZLUNHQ� YRQ� $IIRUGDQFHV� XQG� &RQVWUDLQWV� ZHLVW� GLH� 6XFKVHLWH� DXI�� GLH
YHUVFKLHGHQH�� JXW� JHVWDOWHWH� )RUPXODUH� ]XP� %HZHUWHQ�� 6XFKHQ� XQG� %OlWWHUQ� EHUHLWVWHOOW�
=XVDPPHQIDVVHQG�OlVVW�VLFK�VDJHQ��GDVV�GHU�ZHLWHUH�%HUHLFK�6WHXHUEDUNHLW�JXW�XPJHVHW]W�LVW�

������ 3URJUHVVLYH�'LVFORVXUH

+\SRWKHVH��3URJUHVVLYH�'LVFORVXUH�LVW�GDV�$XVPD���LQ�GHP�$JHQWHQV\VWHPH�JHHLJQHWH��XQWHU�
VFKLHGOLFK�NRPSOH[H�6\VWHP]XJlQJH�DQELHWHQ�

P\/$81&+� VHW]W� GLH� 7HFKQLN� GHV� 3URJUHVVLYH� 'LVFORVXUH� QLFKW� NRQVHTXHQW� XP�� VRQGHUQ
EHVFKUlQNW� VLFK� LP�:HVHQWOLFKHQ� DXI� GDV�9HUEHUJHQ� YRQ� (LQVWHOOXQJHQ� LP� )LUHIO\�3DVV�� (V
H[LVWLHUHQ�NHLQH�XQWHUVFKLHGOLFKHQ�6\VWHP]XJlQJH�I�U�YHUVFKLHGHQ�NRPSHWHQWH�%HQXW]HUJUXS�
SHQ��(LQH�NRQVHTXHQWH�8PVHW]XQJ�YRQ�3URJUHVVLYH�'LVFORVXUH�Z�UGH� ]XPLQGHVW� HLQHQ�(LQ�
VWHLJHUPRGXV� XQG� HLQHQ� SURIHVVLRQHOOHQ� 0RGXV� EHLQKDOWHQ�� :HLWHUKLQ� Z�UGH� VLH� VlPWOLFKH
YRP�6\VWHP�JHVSHLFKHUWHQ�WKHPDWLVFKHQ�3UlIHUHQ]HQ��0XVLNYRUOLHEHQ��VLFKWEDU�XQG�HGLWLHUEDU
PDFKHQ�

������ 'DWHQVFKXW]�'DWHQVLFKHUKHLW

+\SRWKHVH��'DWHQVFKXW]� LVW� GDV�$XVPD��� LQ�GHP�GHU�%HQXW]HU�8PIDQJ��$UW� XQG�(PSIlQJHU
VHLQHU�'DWHQ�NRQWUROOLHUHQ�NDQQ��'DWHQVLFKHUKHLW� LVW�GDV�$XVPD��� LQ�GHP�GHU�$JHQW� IHLQGOL�
FKHQ�$JHQWHQ�RGHU�DQGHUHQ�2EMHNWHQ�JHJHQ�EHU�UHVLVWHQW�LVW�

$Q� SURPLQHQWHU� 6WHOOH� ZHLVW� P\/$81&+� DXI� VHLQH� Ä3ULYDF\� 3ROLF\³� KLQ�� GLH� EHVRQGHUV
VWUHQJH� 'DWHQVFKXW]VWDQGDUGV� YRUVLHKW�� $OOH� )LUHIO\�6\VWHPH� VLQG� SULQ]LSLHOO� SDVVZRUWJH�
VFK�W]W��VR�GDVV�QXU�GHU�%HQXW]HU�VHOEVW�VHLQH�(LQVWHOOXQJHQ�lQGHUQ�NDQQ��%HVRQGHUV�NRPIRU�
WDEOH�(LQVWHOOXQJHQ� N|QQHQ� I�U� GLH�+RPHSDJH� GHV�%HQXW]HUV� JHPDFKW�ZHUGHQ�� DXI� GHU� MHGH
HLQ]HOQH�$QJDEH�ZDKOZHLVH�OHVEDU�RGHU�OHVHJHVFK�W]W�JHPDFKW�ZHUGHQ�NDQQ��)LUHIO\�SODQW�I�U
GLH� =XNXQIW� GLH� (LQULFKWXQJ� HLQHU� HOHNWURQLVFKHQ� *HOGE|UVH�� ZDV� GLH� )UDJH� QDFK� VLFKHUHQ
hEHUWUDJXQJVSURWRNROOHQ�DXIZHUIHQ�ZLUG�

(LQ�ZLFKWLJHU�$VSHNW�GHV�'DWHQVFKXW]HV�LVW�GLH�DXV�GHU�3ULYDF\�3ROLF\�HQWQRPPHQH�=XVLFKH�
UXQJ��GDVV�3URGXNWHPSIHKOXQJHQ�DXVVFKOLH�OLFK�DXIJUXQG�GHV�HLJHQHQ�3URILOV�XQG�LQVEHVRQGH�
UH�QLFKW�DXIJUXQG�YRQ�$QELHWHULQWHUHVVHQ�]XVWDQGH�NRPPHQ�

)D]LW��:lKUHQG�VLFK�GHU�%HUHLFK�'DWHQVLFKHUKHLW� �PDQJHOV�YHUI�JEDUHU� ,QIRUPDWLRQHQ��QLFKW
EHXUWHLOHQ�OlVVW��LVW�'DWHQVFKXW]�HLQ�LQWHJUDOHU�%HVWDQGWHLO�GHV�6\VWHPV�

������ )D]LW��'LH�+&,�+\SRWKHVHQ�VLQG�SULQ]LSLHOO�HLQVHW]EDU�

7URW]�LKUHV�(UIROJV�XQG�KRKHQ�%HOLHEWKHLWVJUDGHV�ZHLVW�GLH�)LUHIO\�$QZHQGXQJ�P\/$81&+
0lQJHO� XQG� ]DKOUHLFKH� $QVDW]SXQNWH� ]XU� 9HUEHVVHUXQJ� DXI�� GLH� EHL� GHU� 8QWHUVXFKXQJ� PLW
DJHQWHQUHOHYDQWHQ�.ULWHULHQ�]XWDJH�JHWUHWHQ�VLQG�



���+XPDQ�&RPSXWHU�,QWHUDFWLRQ��

'LHVHV� (UJHEQLV� GHPRQVWULHUW� JOHLFK]HLWLJ� GLH� SULQ]LSLHOOH� $QZHQGEDUNHLW� GHU� DXIJHVWHOOWHQ
+\SRWKHVHQ�E]Z��.ULWHULHQ��'DV�KLHU�ZLHGHU�DXIWUHWHQGH�3UREOHP�GHU�4XDQWLIL]LHUEDUNHLW�XQG
2SHUDWLRQDOLVLHUEDUNHLW�N|QQWH�GXUFK�GDV�9RUVFKDOWHQ�HLQHU�DXIJDEHQRULHQWLHUWHQ�$QDO\VH�ZLH
LQ�.DSLWHO�����YHUKLQGHUW�ZHUGHQ�

����=XVDPPHQIDVVXQJ
(LQHP�5�FNEOLFN�DXI�GLH�*HVFKLFKWH�GHU�+&,�IROJWH�GLH�9RUVWHOOXQJ�ZLFKWLJHU�6SH]LDOJHELHWH
XQG�LKUHU�*HVWDOWXQJVJUXQGVlW]H��$OV�DJHQWHQUHOHYDQWH�*UXQGVlW]H�ZXUGHQ��DQJHJHEHQ�LQ�GHU
DXV�$EELOGXQJ���� HQWQRPPHQHQ�5HLKHQIROJH��/HUQI|UGHUOLFKNHLW��.RPIRUW��(UZDUWXQJVNRQ�
IRUPLWlW��6HOEVWEHVFKUHLEXQJVIlKLJNHLW��6WHXHUEDUNHLW��'DWHQVFKXW]��&RQFHSWXDO�0RGHOV��3UR�
JUHVVLYH� 'LVFORVXUH�� 9LVLELOLW\�� $IIRUGDQFHV�� &RQVWUDLQWV� XQG� )HHGEDFN� LGHQWLIL]LHUW�� 'LHVH
*HVWDOWXQJVJUXQGVlW]H�ZXUGHQ� HLQJHKHQGHU� DQDO\VLHUW�� YHUJOLFKHQ� XQG� ]X� DJHQWHQUHOHYDQWHQ
.ULWHULHQ� WUDQVIRUPLHUW�� 'DEHL� VROOHQ� +\SRWKHVHQ� GLH� 2SHUDWLRQDOLVLHUEDUNHLW� GHU� .ULWHULHQ
HUOHLFKWHUQ��0LW�HLQHU�6\VWHPDWLVLHUXQJ�GHU�DQJHSDVVWHQ�.ULWHULHQ�ZXUGH�HLQ�$QVDW]�]XU�8P�
VHW]XQJ�GHU�LQ�.DSLWHO���DXIJHVWHOOWHQ�+DXSWIRUGHUXQJHQ�]X�HLQHP�YRUOlXILJHQ�$EVFKOXVV�JH�
EUDFKW�

'LHVHU� $QVDW]� ZLUG� LP� VLFK� DQVFKOLH�HQGHQ� $QZHQGXQJVWHLO� DQKDQG� GHV� $JHQWHQV\VWHPV
P\/$81&+�XQWHUVXFKW��'DEHL�]HLJW�VLFK�]XP�HLQHQ�GLH�EHGLQJWH�$QZHQGEDUNHLW�GHU�+\SR�
WKHVHQ��]XP�DQGHUHQ�LP�:LGHUVSUXFK�]XU�%HOLHEWKHLW�YRQ�P\/$81&+�VWHKHQGH�0lQJHO�EHL
GHU�%HQXW]EDUNHLW�
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�� 'DV�.RQ]HSW�'HOHJDWLRQ�EHL�$JHQWHQ
%LVKHU�ZXUGHQ�$JHQWHQV\VWHPH�QDFK�YHUVFKLHGHQHQ�0HWKRGHQ�HLQJHWHLOW��XQWHUVXFKW�XQG�EH�
XUWHLOW��:DV� IHKOW�� LVW� HLQH�8QWHUVXFKXQJ� GHU�'HOHJDWLRQ�� GLH� YRQ� /LHEHUPDQ� DOV� FKDUDNWHUL�
VWLVFK�I�U�GDV�9HUKlOWQLV�YRQ�$QZHQGHU�XQG�$JHQW�DQJHVHKHQ�ZLUG��'HOHJDWLRQ�LVW�HLQ�XPIDV�
VHQGHV� XQG�ZLFKWLJHV�.RQ]HSW�� GDV�$JHQWHQV\VWHPHQ� ]XJUXQGH� OLHJW�� 'DUXP� ELOGHW� HV� HLQH
JXWH�(UJlQ]XQJ�EHL�GHU�DJHQWHQVSH]LILVFKHQ�$QSDVVXQJ�YRQ�+&,�*HVWDOWXQJVJUXQGVlW]HQ�

����(LQOHLWXQJ
,Q� GHU� GLHVHU� $UEHLW� ]XJUXQGH� OLHJHQGHQ�'HILQLWLRQ� YRQ�$JHQWHQ� EHVFKUHLEW� /LHEHUPDQ� GLH
,QVWUXLHUXQJ�GHV�$JHQWHQ�GXUFK�GHQ�%HQXW]HU�DOV�Ä'HOHJDWLRQ³�XQG�PDFKW�GHQ�*HJHQVDW]�]X
QRUPDOHQ�Ä%HIHKOHQ³�GHXWOLFK� �VLHKH�$EVFKQLWW� ������'HU�%HQXW]HU� I�KUW� HLQH�$XIJDEH�QLFKW
XQPLWWHOEDU� VHOEVW� DXV�� VRQGHUQ� �EHUWUlJW� GLH�$XVI�KUXQJ� HLQHP�$JHQWHQ�� JLEW� LKP� JHZLVVH
5HFKWH��3IOLFKWHQ��0LWWHO�XQG�$XWRULVLHUXQJHQ��'LH�'HOHJDWLRQ�LVW�DXFK�GHVKDOE�HLQ�I�U�$JHQ�
WHQ�ZLFKWLJHV�.RQ]HSW��GD�VLH�VRZRKO�GHQ�%HQXW]HU�DOV�DXFK�GHQ�$JHQWHQ�XPVFKOLH�W�

,P� IROJHQGHQ� ZLUG� ]XQlFKVW� GLH� (QWZLFNOXQJ� HLQHV� /HLWIDGHQV� I�U� 6RIWZDUHDJHQWHQ� PLW
$VSHNWHQ�GHU�'HOHJDWLRQ�PRWLYLHUW��(LQH�DQVFKOLH�HQGH�$XVDUEHLWXQJ�GHU�'HOHJDWLRQ�VFKlUIW
GHQ�%OLFN�I�U� LKUH�]DKOUHLFKHQ�.RQVWUXNWH�� DXI�GLH�JHHLJQHWH�+&,�*HVWDOWXQJVJUXQGVlW]H�DE�
JHELOGHW�ZHUGHQ�� ,P�GDUDXIIROJHQGHQ�$QZHQGXQJVWHLO�ZLUG�GHU�6KRSSLQJDJHQW� -DQJR�HLQJH�
KHQG�QDFK�HUJRQRPLVFKHQ��DXIJDEHQ��XQG�GHOHJDWLRQVRULHQWLHUWHQ�0HWKRGHQ�XQWHUVXFKW�

����'HOHJDWLRQ�LVW�GLH�9RUDXVVHW]XQJ�I�U�HLQHQ�/HLWIDGHQ
'LH�)RUGHUXQJ�QDFK�'HOHJDWLRQ�LVW�DQZHQGXQJVJHVWHXHUW��JHKW�DOVR�DXI�SURIHVVLRQHOOH�$QZHQ�
GHU�VHOEVW�XQG�GLH�(UIRUGHUQLVVH�LKUHU�$UEHLW�]XU�FN��'LH�(QWZLFNOXQJ�YRQ�$JHQWHQ�LVW�GDJH�
JHQ�ELVKHU�WHFKQRORJLHJHVWHXHUW��8QG�GHQQRFK�LVW�GDV�.RQ]HSW�'HOHJDWLRQ�VR�VWDUN�LQ�$JHQWHQ
YHUDQNHUW��GDVV�GLH�9HUN�U]XQJ�GHU�$JHQWHQGHILQLWLRQ�DXI�ÄHLQ�3URJUDPP��GDV�LP�1DPHQ�GHV
%HQXW]HUV�KDQGHOW³��DOV�HLQH�8PVFKUHLEXQJ�YRQ�'HOHJDWLRQ�JHVHKHQ�ZHUGHQ�NDQQ�

'DV�%HVRQGHUH�LVW�KLHU��GDVV�VLFK�HLQH�DQZHQGXQJVJHVWHXHUWH�)RUGHUXQJ�PLW�HLQHP
WHFKQRORJLHJHVWHXHUWHQ�0LWWHO�XPVHW]HQ�OlVVW�

8QG�GDV�KDW�PHKUHUH�ZLFKWLJH�)ROJHQ�

��� 'XUFK� GLH�8PVHW]XQJ�YRQ�'HOHJDWLRQ�EHNRPPHQ�$JHQWHQ�PLW� HLQHP�0DO� HLQHQ� DQZHQ�
GXQJVJHVWHXHUWHQ�6LQQ��'HU�0DFKEDUNHLWVDVSHNW�WULWW�JHJHQ�EHU�GHU�$UEHLWVDXIJDEH�LQ�GHQ
+LQWHUJUXQG�

��� 'DPLW��EHUVFKUHLWHQ�$JHQWHQ�DQ�GLHVHU�6WHOOH�GLH�6WXIH�YRQ�GHU�7HFKQLNHQWZLFNOXQJ�]XU
6RIWZDUHHQWZLFNOXQJ�

��� 0LW�GLHVHP�6FKULWW�ZLUG�JOHLFK]HLWLJ�HLQH�NRQNUHWH�2SHUDWLRQDOLVLHUXQJ�GHU�*HVWDOWXQJV�
JUXQGVlW]H�YRQ�$JHQWHQV\VWHPHQ�Q|WLJ�

��� 'LHV� DEHU� LVW� GLH� 9RUDXVVHW]XQJ� I�U� GLH� VLQQYROOH� $QSDVVXQJ� YRQ� +&,�� *HVWDOWXQJV�
JUXQGVlW]HQ�� 'HQQ� LQ� WHFKQRORJLHJHVWHXHUWHQ� 6\VWHPHQ� LVW� �� ZLH� EHUHLWV� HUZlKQW� �� HLQH
JXWH�*HEUDXFKVWDXJOLFKNHLW�]ZHLWUDQJLJ�
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��� ,Q�GHU�.RQVHTXHQ]��PDFKW�QXQ�GLH�(QWZLFNOXQJ�YRQ�(YDOXDWLRQVPHWKRGHQ�I�U�$JHQWHQV\�
VWHPH�PLW�HLQHP�0DO�6LQQ��8QG�GDPLW�ZLUG�OHW]WOLFK�HLQ�VRIWZDUHHUJRQRPLVFKHU�/HLWIDGHQ
Q|WLJ��XP�VFKRQ�LQ�GHU�(QWZXUIVSKDVH�$JHQWHQV\VWHPH�]X�RSWLPLHUHQ�

����$VSHNWH�GHU�'HOHJDWLRQ

$EELOGXQJ����]HLJW�GLH�DQ�GHU�'HOHJDWLRQ�EHWHLOLJWHQ�XQG�LP�IROJHQGHQ�JHQDXHU�XQWHUVXFKWHQ
(OHPHQWH��%HQXW]HU��$JHQW��$XIJDEH�XQG�GHQ�9RUJDQJ�GHU�'HOHJDWLRQ�VHOEVW�

������ 'HU�%HQXW]HU

'LH�QDW�UOLFKVWH�GHQ�%HQXW]HU�EHWUHIIHQGH�)UDJH� LVW�GLH�QDFK�GHU�0RWLYDWLRQ��:DUXP�VROOWH
GHU�%HQXW]HU�$XIJDEHQ�DQ�HLQHQ�$JHQWHQ�GHOHJLHUHQ��DQVWDWW�VLH�VHOEVW�DXV]XI�KUHQ"�'HU�KlX�
ILJVWH�*UXQG� LVW� GLH� DOV�'HOHJDWLRQ�0RGHO� �YJO��7KRPDV������������EH]HLFKQHWH�'HOHJDWLRQ
W\SLVFKHU�:::�$XIJDEHQ��GLH�QLFKW�ZHLWHU�DQVSUXFKVYROO�VLQG��DEHU�=HLW�NRVWHQ��ZLH�GDV�9RU�
VRUWLHUHQ�YRQ�(�0DLOV�� ,QVEHVRQGHUH�UHJHOPl�LJ�ZLHGHUNHKUHQGH�$XIJDEHQ��ZLH�GDV�WlJOLFKH
6XFKHQ� GHU� %|UVHQNXUVH� RGHU� GHV� :HWWHUEHULFKWV�� RGHU� GDV� 3UHORDGLQJ� ZLFKWLJHU� :::�
6HLWHQ�VLQG�KLHU�JXWH�$XIJDEHQEHUHLFKH�I�U�$JHQWHQ��'HQ�%HQXW]HU�HQWODVWHQGH�$JHQWHQ�SUl�
VHQWLHUHQ�VLFK� LQ�GHU�5HJHO�DOV�$VVLVWHQW�XQG�KDEHQ�NHLQ�HLJHQHV�$JHQWHQ�(UVFKHLQXQJVELOG�
(LQ�ZHLWHUHV�0RWLY� I�U�'HOHJDWLRQ� LVW�GLH�hEHUWUDJXQJ�NRPSOH[HU�$XIJDEHQ��GHUHQ�$XVI�K�
UXQJ�I�U�GHQ�%HQXW]HU�VFKZHU�ELV�XQP|JOLFK�LVW��DQ�HLQHQ�GDI�U�VSH]LDOLVLHUWHQ�$JHQWHQ��2GHU
GHU�$JHQW�VXFKW�DOV�6KRSSLQJDJHQW�LP�JHVDPWHQ�:::�QDFK�EHVWLPPWHQ�3URGXNWHQ�XQG�KDQ�
GHOW��PLW�DQGHUHQ�$JHQWHQ��J�QVWLJH�3UHLVH�DXV�

)�U� GHQ� 8PIDQJ� GHU� 'HOHJDWLRQ� ZHVHQWOLFK� LVW� GDV�9HUWUDXHQ�� GDVV� GHU� %HQXW]HU� LQ� GHQ
$JHQWHQ�VHW]W��'HQQ�HLQ�PLVVWUDXLVFKHU�%HQXW]HU�ZLUG�$JHQWHQ�JDU�QLFKW�EHQXW]HQ��LKQHQ�]X�
PLQGHVW�DEHU�NHLQH�VLFKHUKHLWVNULWLVFKHQ�RGHU�JHOGLQWHQVLYHQ�$XIJDEHQ�DQYHUWUDXHQ��*UXQGOD�
JH�GHV�9HUWUDXHQV�LVW�GDV�9HUVWlQGQLV�LQ�GLH�)XQNWLRQVZHLVH�GHV�$JHQWHQ�XQG�VHLQH�DEVROXWH
=XYHUOlVVLJNHLW�� 1RUPDQ� ������� DUJXPHQWLHUW�� GDVV� VLFK� GDV� 9HUWUDXHQ� GHV� %HQXW]HUV� HUVW
ODQJVDP�HQWZLFNHOQ�ZLUG�±�EHGLQJW�GXUFK�GLH�8Q]XYHUOlVVLJNHLW�YRQ�&RPSXWHUV\VWHPHQ�XQG
GDV�JHQHUHOOH�0LVVWUDXHQ�YRQ�0HQVFKHQ�JHJHQ�EHU�WHFKQLVFKHQ�1HXHUXQJHQ�

$EELOGXQJ�����6FKHPD�GHU�'HOHJDWLRQ��'HU�%HQXW]HU�GHOHJLHUW�HLQH�$XIJDEH�DQ�GHQ�$JHQWHQ

%HQXW]HU

$XIJDEH

$JHQW

GHOHJLHUW

=



���'DV�.RQ]HSW�'HOHJDWLRQ�EHL�$JHQWHQ ��

������ 'HU�$JHQW

)�U� GHQ�%HQXW]HU� LVW� HV�ZHVHQWOLFK�� GLH� KLHU� DOV�.RPSHWHQ]� EH]HLFKQHWH�0lFKWLJNHLW� HLQHV
$JHQWHQ� ULFKWLJ� HLQ]XVFKlW]HQ�� (QW]LHKW� VLH� VLFK� GHU� .HQQWQLV� GHV� %HQXW]HUV�� HUJHEHQ� VLFK
*HIDKUHQ�I�U�GLH�'HOHJDWLRQ��$XV�)XUFKW�YRU�XQJHZROOWHQ�5HVXOWDWHQ�ZLUG�GHU�%HQXW]HU�P|J�
OLFKHUZHLVH� LQ� GLHVHP� )DOO� �EHUKDXSW� QLFKWV� DQ� GHQ� $JHQWHQ� GHOHJLHUHQ�� 'LHV� LVW� PLW� HLQHU
9HUKDQGOXQJVVLWXDWLRQ�YHUJOHLFKEDU��GLH�]X�HVNDOLHUHQ�GURKW��VREDOG�HLQ�9HUKDQGOXQJVSDUWQHU
=XJHVWlQGQLVVH� QDFKWUlJOLFK� ]XU�FNQLPPW�� ZHLO� VLH� VHLQH� .RPSHWHQ]HQ� �EHUVWHLJHQ�� 0DHV
������� ����� QHQQW� YLHU�0HWKRGHQ��PLW� GHQHQ� OHUQIlKLJH�� DXWRQRPH�$JHQWHQ�.RPSHWHQ]� HU�
ZHUEHQ�N|QQHQ��QlPOLFK�GDV�ÄGHP�%HQXW]HU��EHU�GLH�6FKXOWHU�VFKDXHQ³��)HHGEDFN�YRP�%H�
QXW]HU��YRP�%HQXW]HU�JHJHEHQH�%HLVSLHOH�XQG�5DWVFKOlJH�DQGHUHU�$JHQWHQ��'RFK�GDV�3UREOHP
EOHLEW��GLH�.RPSHWHQ]�HLQHV�$JHQWHQ�]X�HUIDKUHQ�XQG�QLFKW�GXUFK�DXVSURELHUHQ�KHUDXVILQGHQ
]X�P�VVHQ�

'HOHJDWLRQ�DQ�$JHQWHQ�KDW�ZHVHQWOLFKH�8QWHUVFKLHGH�]XU�'HOHJDWLRQ�DQ�HLQHQ�0HQVFKHQ��(L�
QHU�6HNUHWlULQ�N|QQHQ�PLW� JXWHP�:LVVHQ�$XIJDEHQ��EHUWUDJHQ�ZHUGHQ��GLH� VLH� LQ� lKQOLFKHU
)RUP�VFKRQ�HLQPDO�JHO|VW�KDW��%HL�$JHQWHQ�JHKW�GDV�QLFKW��'HU�*UXQG��(LQH�6HNUHWlULQ�OHUQW
VWHWLJ� GD]X� XQG� HUZLUEW�0HWDZLVVHQ� �EHU� LKUH� $XIJDEHQ��0LW� GHU� =HLW� NDQQ� VLH� LKUHQ� &KHI
ULFKWLJ�HLQVFKlW]HQ��HUZLUEW�VLFK�HLQH�hEHUVLFKW��EHU� LKUH�$UEHLW�XQG�JHZLQQW�DQ�(UIDKUXQJ�
,P�*HJHQVDW]�GD]X�HUZLUEW�HLQ�$JHQW��YRUDXVJHVHW]W�HU�LVW�OHUQIlKLJ��KDXSWVlFKOLFK�)DNWHQZLV�
VHQ��:RKO�PDJ� HU�5HJHOPl�LJNHLWHQ� XQG�0XVWHU� LQ� VHLQHQ�$XIJDEHQ� HUNHQQHQ� XQG� GLHVEH�
]�JOLFK�9HUEHVVHUXQJVYRUVFKOlJH�PDFKHQ��DEHU�GHQ�6LQQ�VHLQHU�$UEHLW�NDQQ�HU�QLFKW�EHJUHL�
IHQ��6HOEVW�HLQ��EHU�GHQ�%HQXW]HU�HYHQWXHOO�JHELOGHWHV�0RGHOO�KLOIW�GHP�$JHQWHQ��DQGHUV�DOV
GHU�6HNUHWlULQ�� LQ�XQEHNDQQWHQ�6LWXDWLRQHQ�QLFKW��$OVR��(LQ�$JHQW�JHZLQQW�DQ�:LVVHQ�� HLQH
6HNUHWlULQ�DQ�(UIDKUXQJ��,VW�QXQ�GDV�9RUKDQGHQVHLQ�YRQ�0HWDZLVVHQ�EHLP�$JHQWHQ�I�U�GHVVHQ
HUIROJUHLFKHV�$UEHLWHQ�QRWZHQGLJ��QDFK�/DXUHO�������������LVW�GLHV�LPPHU�GHU�)DOO���NDQQ�GLH
/|VXQJ�QXU�GDULQ�OLHJHQ��GHP�$JHQWHQ�GLHVHV�0HWDZLVVHQ�UHFKW]HLWLJ�]X�YHUPLWWHOQ�

0HQVFKHQ� G�UIHQ� )HKOHU�PDFKHQ�� $JHQWHQ� QLFKW�� 'HU� $VSHNW�=XYHUOlVVLJNHLW� IRUGHUW� YRP
$JHQWHQ��P|JOLFKH�)DOVFKHLQJDEHQ�LQ�GHQ�LKP�GHOHJLHUWHQ�$XIJDEHQ�]X�HUNHQQHQ�XQG�]X�PHO�
GHQ�� *OHLFK]HLWLJ� PXVV� GHU� $JHQW� IHKOHUIUHL� ÄIXQNWLRQLHUHQ³� XQG� VHLQH� $XIJDEH� HUOHGLJHQ�
'HOHJDWLRQ� LVW� LPPHU� DXFK� HLQH� 9HUWUDXHQVVDFKH�� XQG� QXU� ]XYHUOlVVLJHQ� $JHQWHQ� NDQQ� GHU
%HQXW]HU�YHUWUDXHQ�

,P�=XVDPPHQKDQJ�PLW�=XYHUOlVVLJNHLW� LVW�GHU�$VSHNW�5REXVWKHLW�]X�VHKHQ��(U�EH]LHKW�VLFK
KDXSWVlFKOLFK�DXI�GLH� ,QWHUDNWLRQ�GHV�$JHQWHQ�PLW� DQGHUHQ�$JHQWHQ�RGHU�6\VWHPHQ��1XU� DQ
]XYHUOlVVLJH� $JHQWHQ� GDUI� GHU� 8VHUDJHQW� $XIJDEHQWHLOH� ZHLWHUGHOHJLHUHQ�� 6RQVW� N|QQWH� HU
XQ�EHUSU�IEDUH� IHKOHUKDIWH� 'DWHQ� YHUZHQGHQ� RGHU� YRQ� ÄE|VDUWLJHQ³� $JHQWHQ� ÄDXVJHUDXEW³
RGHU�DXI�DQGHUH�:HLVH�LQ�VHLQHU�7lWLJNHLW�EHKLQGHUW�ZHUGHQ�

(LQH�GHU�+DXSWDXIJDEHQ�YRQ�$JHQWHQ�LVW�GLH�5HGXNWLRQ�GHU�.RPSOH[LWlW�GHV�6\VWHPV��'HU
$JHQW�YHUKlOW� VLFK�ZLH�HLQH�0DVNH�RGHU� HLQ�hEHUVHW]HU��ZDV�GHP�%HQXW]HU�HLQHQ�HLQIDFKHQ
=XJDQJ� ]X� HLQHP� DQ� VLFK� NRPSOH[HQ� 6\VWHP� HUODXEW�� ,Q� GLHVHP� 6LQQH� LVW� 'HOHJDWLRQ� GLH
hEHUVHW]XQJ�GHU�%HQXW]HUHLQJDEHQ�LQ�GLH�6\VWHPVSUDFKH�

������ 'LH�$XIJDEH

$XV� GHU� $UEHLWVSV\FKRORJLH� VWDPPW� GLH� )RUGHUXQJ� QDFK� GHU� *DQ]KHLWOLFKNHLW� PHQVFKOLFKHU
$UEHLW��YJO��8OLFK����������II�����,P�*HJHQVDW]�]XU�LP�WD\ORULVWLVFKHQ�6\VWHP�YRUKHUUVFKHQ�
������������������������������ ����������������������������
��� 'LHVH� )RUGHUXQJ� ZXUGH� LQ� GHU� 6RIWZDUHHUJRQRPLH� EHLVSLHOVZHLVH� PLW� GHP� *DQ]KHLWOLFKNHLWVDVSHNW� GHV� (9$',6� ,,�/HLWIDGHQV� �VLHKH
2SSHUPDQQ�X�D������������DXIJHJULIIHQ�
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GHQ� ÄXQYROOVWlQGLJHQ� $UEHLW³�� LQVEHVRQGHUH� )OLH�EDQGDUEHLW�� I�KUW� GDV� *HI�KO�� ÄHLQ� JDQ]HV
6W�FN³�$UEHLW�JHWDQ�]X�KDEHQ��]X�EHVVHUHU�,GHQWLILNDWLRQ�PLW�GHU�$UEHLW��0RWLYDWLRQ�XQG�OHW]W�
OLFK� ]X� EHVVHUHQ� $UEHLWVHUJHEQLVVHQ�� 'LH� 8UVDFKH� LVW�� GDVV� GHU� $UEHLWHQGH� %HGHXWXQJ� XQG
6WHOOHQZHUW� EHL� HLQHU� JDQ]KHLWOLFKHQ� $UEHLW� EHVVHU� HUNHQQHQ� NDQQ� DOV� EHL� GHU� %HDUEHLWXQJ
VLQQORV�HUVFKHLQHQGHU�(LQ]HOWHLOH�HLQHU�$XIJDEH�

6ROO� QXQ� HLQ� $JHQW� LQ� HLQHQ� JDQ]KHLWOLFKHQ�$UEHLWVSUR]HVV� HLQJHI�JW� ZHUGHQ�� LVW� GDUDXI� ]X
DFKWHQ��GD��GLH�EHLP�0HQVFKHQ�YHUEOHLEHQGH�$UEHLW�GHQQRFK�JDQ]KHLWOLFK�EOHLEW��'LHV�ZLUG
GXUFK�$JHQWHQ�LQ�GHU�)RUP�HLQHV�GHP�%HQXW]HU�]XDUEHLWHQGHQ�+HOIHUV�XQWHUVW�W]W��DQ�ZHOFKHQ
OlVWLJH�RGHU�PHFKDQLVFKH�7HLODXIJDEHQ�GHOHJLHUW�ZHUGHQ��$EELOGXQJ������(V�LVW�QLFKW�$XIJD�
EH�GHV�$JHQWHQ��DEJHVFKORVVHQH�$UEHLWHQ� DXV]XI�KUHQ�� VRQGHUQ� HKHU�PLW� GHP�%HQXW]HU�XQG
DQGHUHQ�6\VWHPNRPSRQHQWHQ��DXFK�GHU�$JHQW�LVW�QXU�HLQH�6\VWHPNRPSRQHQWH��]X�NRPPXQL�
]LHUHQ�XQG�]ZLVFKHQ�LKQHQ�]X�YHUPLWWHOQ��EHLVSLHOVZHLVH�DOV�0DLOILOWHU��+LHU�NDQQ�ZLHGHU�GLH
$QDORJLH� ]XU� 6HNUHWlULQ� DXIJHJULIIHQ� ZHUGHQ�� :HQQ� GLH� 6HNUHWlULQ� 'RNXPHQWH� YRU�� RGHU
QDFKEHDUEHLWHW�XQG�7HUPLQH�I�U�LKUHQ�&KHI�SODQW��HUOHGLJW�VLH�VWHWV�QXU�DXVJHODJHUWH�7HLODXIJD�
EHQ��,QLWLDWLYH�XQG�.RRUGLQDWLRQ�JHKHQ�QDFK�ZLH�YRU�YRP�&KHI�DXV��,P�$JHQWHQNRQWH[W�VLQG
$XIJDEHQ��GLH�LPPHU�EHLP�%HQXW]HU�EOHLEHQ�VROOWHQ��]XP�%HLVSLHO�GLH�=LHOULFKWXQJ�GHU�$UEHLW�

������ 'DV�9HUKlOWQLV�%HQXW]HU���$JHQW

$XV�GHU�REMHNW�RULHQWLHUWHQ�3URJUDPPLHUXQJ�VWDPPW�GLH�$XIIDVVXQJ�YRQ�'HOHJDWLRQ�DOV�.DS�
VHOXQJ��YJO��/LHEHUPDQ��������DOVR�GHU�ZHLWJHKHQGHQ�7UHQQXQJ�XQDEKlQJLJ�YRQHLQDQGHU�DU�
EHLWHQGHU�3URJUDPPWHLOH�� ,P�$JHQWHQNRQWH[W� NDQQ� GLH�$EWUHQQXQJ�YRQ�$UEHLWVWHLOHQ� �VLHKH
YRUDXVJHKHQGHU�$EVFKQLWW��XQG�hEHUJDEH�DQ�GHQ�$JHQWHQ�DOV�$QDORJLH�]XU�.DSVHOXQJ�JHVH�
KHQ�ZHUGHQ��'XUFK�GLHVH�7UHQQXQJ�YRQ�%HQXW]HU�XQG�$JHQW�YHUXUVDFKW�'HOHJDWLRQ�HLQH�,QGL�
UHNWKHLW� RGHU�0LWWHOEDUNHLW� GHV�$UEHLWVSUR]HVVHV��ZDV� ]X� 3UREOHPHQ� I�KUHQ� NDQQ�� (V� LVW� MH�
ZHLOV� HLQ�=ZLVFKHQVFKULWW� Q|WLJ�� XP�HLQHQ�$UEHLWVVFKULWW� GXUFK]XI�KUHQ��XQG� MHJOLFKH�5�FN�
PHOGXQJ�PXVV�HLQH�]XVlW]OLFKH�6WDWLRQ�GXUFKODXIHQ��EHYRU�VLH�GHQ�%HQXW]HU�HUUHLFKHQ�NDQQ�

(UVWHUHV�YHUODQJW�QDFK�HLQHU�JXWHQ�6WHXHUEDUNHLW�GHV�$JHQWHQ��VR�GDVV�I�U�GHQ�%HQXW]HU�HLQH
NRPIRUWDEOH�XQG� SUREOHPQDKH�$UEHLWVZHLVH�P|JOLFK� LVW�� /HW]WHUHV�3UREOHP� OlVVW� VLFK� GXUFK
YROOVWlQGLJHV� )HHGEDFN� GHV� $JHQWHQ� EHKHEHQ�� )�U� GHQ� %HQXW]HU� LVW� )HHGEDFN� �EHU� MHGHQ
6FKULWW�GHV�$JHQWHQ�SRWHQWLHOO�ZLFKWLJ��HEHQVR��EHU�=XVWDQGVlQGHUXQJHQ�GHV�6\VWHPV��8QWHU
8PVWlQGHQ�PXVV�HLQH�5�FNPHOGXQJ�NRQWLQXLHUOLFK�HUIROJHQ��XP�KLOIUHLFK�]X�VHLQ��%HLGH�0H�

3KDVHQ�HLQHV�JDQ]KHLWOLFKHQ�$UEHLWVSUR]HVVHV�QDFK�']LGD�������

SODQHQ YRUEHUHLWHQ DXVI�KUHQ HYDOXLHUHQ QDFKEHDUEHLWHQØ>
Ú

YRUEHUHLWHQ

Ú
Ø Ø

7HLODXIJDEH

$EELOGXQJ�����'HOHJDWLRQ�HLQHU�7HLODXIJDEH�DQ�GHQ�$JHQWHQ

 =
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WKRGHQ��5HODWLRQ�XQG�)HHGEDFN��ZXUGHQ�EHUHLWV�LQ�$EVFKQLWW�����DOV�ZHVHQWOLFK�]XU�8PVHW]XQJ
GHU�GULWWHQ�+DXSWIRUGHUXQJ��GHU�RSWLPLHUWHQ�6WHXHUEDUNHLW��HUNDQQW�

%LVKHU�QRFK�QLFKW�EHWUDFKWHW�ZXUGH�GLH�5HODWLRQ�]ZLVFKHQ�$JHQW�XQG�%HQXW]HU��'HU�ZDDJH�
UHFKWH�3IHLO�LQ�$EELOGXQJ����VROO�HLQ�JOHLFKZHUWLJHV�9HUKlOWQLV�]ZLVFKHQ�EHLGHQ�3DUWHLHQ�DQ�
GHXWHQ��7DWVlFKOLFK�DEHU�VWHKW�GHU�$JHQW�LQ�GHU�5HJHO�DXI�HLQHU�QLHGULJHUHQ�6WXIH�DOV�GHU�%H�
QXW]HU�� ]XP�%HLVSLHO� LQ� GHU� )RUP�$VVLVWHQW� RGHU� %HIHKOVHPSIlQJHU�� $QGHUHUVHLWV� NDQQ� GHU
$JHQW�NRPSOH[H�$XIJDEHQ�GXUFKI�KUHQ�RGHU�GHQ�=XJULII�DXI�HLQH�'DWHQEDQN�PLW�6SH]LDOZLV�
VHQ�GDUVWHOOHQ��DOVR�GHP�%HQXW]HU�JHJHQ�EHU�GLH�3RVLWLRQ�HLQHV�/HKUHUV�HLQQHKPHQ�

������ 'HU�3UR]HVV�GHU�'HOHJDWLRQ

'HOHJDWLRQ� LVW� HLQH� ZLFKWLJH� 7HFKQLN� GHU� REMHNW�RULHQWLHUWHQ� 3URJUDPPLHUXQJ�� 'DUDXV
NDQQ�PDQ�PLW�5HFKW�IROJHUQ��GDVV�VLFK�JHUDGH�REMHNWRULHQWLHUWH�6SUDFKHQ�JXW�]XU�,PSOHPHQWD�
WLRQ�YRQ�$JHQWHQV\VWHPHQ�HLJQHQ��)�U�$JHQWHQ�ZLFKWLJ�LVW�GLHVH�7HFKQLN��ZHLO�VLH�HV�HUODXEW�
GHQ�$JHQWHQ�QHEHQ�VHLQHU�$XIJDEH�DXFK�PLW�HLQHU�6WUDWHJLH� LKUHU�/|VXQJ�DXV]XVWDWWHQ��/LH�
EHUPDQ���������GHU�GHQ�%HJULII�LQ�GLH�REMHNW�RULHQWLHUWH�3URJUDPPLHUXQJ�HLQI�KUWH��VLHKW�'H�
OHJDWLRQ�DOV��EHVVHUH��$OWHUQDWLYH�]XU�9HUHUEXQJ��.QLHVHO��������EH]HLFKQHW�'HOHJDWLRQ�GDU�
DXI�DXIEDXHQG�DOV�G\QDPLVFKH�9HUHUEXQJ�]XU�/DXI]HLW�XQG�]LHKW�HLQH�7UHQQXQJ�]XU�RIW�PLVV�
YHUVWlQGOLFK� DOV� 'HOHJDWLRQ� EH]HLFKQHWHQ�.RQVXOWDWLRQ� �$EELOGXQJ� ����� %HLGHQ� .RQ]HSWHQ
JHPHLQVDP�LVW��GDVV�HLQH�$XIJDEH�DQ�HLQ�2EMHNW��EHUWUDJHQ�XQG�LP�1DPHQ�GHV�'HOHJLHUHQGHQ
DXVJHI�KUW�ZLUG��'HU�8QWHUVFKLHG�EHVWHKW�LQ�GHU�$UW�GHU�$XVI�KUXQJ��9HUHLQIDFKW�JHVDJW�VROO
LP�)DOO�'HOHJDWLRQ�GLH�$XIJDEH�QDFK�$UW�GHV�$XIWUDJJHEHUV�DXVJHI�KUW�ZHUGHQ��LP�)DOO�.RQ�
VXOWDWLRQ�MHGRFK�DXI�GHP�2EMHNW�HLJHQH�:HLVH��,P�$JHQWHQNRQWH[W�EHGHXWHW�'HOHJDWLRQ�KLHU�
GDVV�GHU�%HQXW]HU�$XIJDEHQ� DQ� HLQHQ�$JHQWHQ� GHOHJLHUW�� GLH� HU� VHOEVW� QLFKW� O|VHQ�ZLOO� RGHU
NDQQ��'HU�$JHQW�VROO�GLH�$XIJDEH�SULQ]LSLHOO�VHOEVWlQGLJ�O|VHQ��LP�)DOO�YRQ�8QNODUKHLWHQ�RGHU
IHKOHQGHP�:LVVHQ�DEHU�VWHWV�PLW�GHP�%HQXW]HU�5�FNVSUDFKH�KDOWHQ�

$EELOGXQJ�����'HOHJDWLRQ�XQG�.RQVXOWDWLRQ�QDFK�.QLHVHO�������

'HOHJDWLRQ�NDQQ�HLQ�PHKUVWXILJHU�WUDQVLWLYHU�9RUJDQJ�VHLQ��EHL�GHP�GHU�$JHQW�LKP��EHUWUD�
JHQH�$XIJDEHQ�DQ�YHUVFKLHGHQH� VSH]LDOLVLHUWH�$JHQWHQ�ZHLWHUGHOHJLHUW�� GLH� LKUHUVHLWV�ZLHGHU
XQWHUJHRUGQHWH�$JHQWHQ�DXIUXIHQ�

$EELOGXQJ� ��� ]HLJW� OLQNV� GLH� �EOLFKH�9DULDQWH� GHU� 'HOHJDWLRQ�� 1XU� HLQ� HLQ]HOQHU� $JHQW�
QlPOLFK� GHU� LQ� $EVFKQLWW� �������� EHVFKULHEHQH� 8VHUDJHQW�� �EHUQLPPW� GLH� .RPPXQLNDWLRQ
]ZLVFKHQ� %HQXW]HU� XQG� 6\VWHP� �YHUJOHLFKH� $EELOGXQJ� ���� $OWHUQDWLY� N|QQHQ�� ZLH� DXI� GHU
UHFKWHQ� 6HLWH� GDUJHVWHOOW�� XQWHUVFKLHGOLFKH� �VSH]LDOLVLHUWH��$JHQWHQ� GLUHNW�PLW� GHP�%HQXW]HU
NRPPXQL]LHUHQ�

PHVVDJH
UHFHLYHU

PHVVDJH
KROGHU

GHOHJDWLRQ
PHVVDJH
UHFHLYHU

PHVVDJH
KROGHU

FRQVXOWDQFH

VHOI

VHOI
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:HU�WUlJW�GLH�9HUDQWZRUWXQJ��ZHQQ�HLQ�$JHQW�)HKOHU�PDFKW��]XP�%HLVSLHO�HLQH�WHXUH�)HKOEX�
FKXQJ�YRUQLPPW"�0DQ�LVW�JHQHLJW��GLHVH�9HUDQWZRUWXQJ�LQ�EHVWLPPWHQ�)lOOHQ�GHP�DXVI�KUHQ�
GHQ�2EMHNW��KLHU�DOVR�HLQHP�IUHPGHQ�RGHU�HLJHQHQ�$JHQWHQ�]X]XVFKLHEHQ��$QGHUHUVHLWV�VLQG
$JHQWHQ�N�QVWOLFKH�2EMHNWH��$UWHIDNWH��6FKRQ� DXV� UHFKWOLFKHQ�(UZlJXQJHQ�KHUDXV� NDQQ� GLH
9HUDQWZRUWXQJ� GDKHU� QXU� EHL� 0HQVFKHQ� OLHJHQ�� $JHQWHQV\VWHPH� VLQG� QLFKW� KDIWEDU�� KDEHQ
NHLQ�%HZXVVWVHLQ�XQG�ZLVVHQ�QLFKWV��EHU�GHQ�6LQQ�LKUHU�$XIJDEH��$OVR�NDQQ�HLQHP�$JHQWHQ
OHGLJOLFK�HLQH�EHJUHQ]WH�(UODXEQLV�DXVJHVSURFKHQ�ZHUGHQ��HWZDV�]X�WXQ��'LHVHQ�9RUJDQJ�QHQ�
QH�LFK�$XWRULVLHUXQJ�

(LQ�OHW]WHU�'HOHJDWLRQVDVSHNW�XQWHUVFKHLGHW�]ZLVFKHQ�GHQ�DXV�GHP�:::�EHNDQQWHQ�7HFKQL�
NHQ�3XVK�XQG�3XOO��'DV�3XOO�0RGHOO�GHU�'HOHJDWLRQ�EHGHXWHW��GDVV�GHU�$JHQW�LP�1RUPDOIDOO
LQDNWLY�LVW�XQG�YRP�%HQXW]HU�I�U�MHGH�$XIJDEH�YRQ�QHXHP�DNWLYLHUW�ZHUGHQ�PXVV��'LHVH�0H�
WKRGH�LVW�W\SLVFK�I�U�NRQYHQWLRQHOOH�$QZHQGXQJVSURJUDPPH�XQG�DXFK�W\SLVFK�I�U�GDV�:::�
LQ�GHP�MHGH�QHXH�6HLWH�H[SOL]LW�YRP�%HQXW]HU�DQJHIRUGHUW�ZHUGHQ�PXVV�� ,P�*HJHQVDW]�GD]X
JHKHQ� GLH�$NWLRQHQ� EHLP�3XVK�0RGHOO� YRP�$JHQWHQ� DXV�� GHU�� HLQPDO� JHVWDUWHW�� LP�+LQWHU�
JUXQG�ZDUWHW� XQG� LP� JHHLJQHWHQ�0RPHQW� VHOEVWlQGLJ�$NWLRQHQ� GXUFKI�KUW�� $JHQWHQ� HLJQHQ
VLFK�EHVRQGHUV�I�U�ODQJIULVWLJH�$XIJDEHQ�QDFK�GHP�3XVK�0RGHOO��EHL�GHQHQ�VLH�]XP�%HLVSLHO
DXI� (�0DLOV� ZDUWHQ� RGHU� GHQ� %HQXW]HU� EHREDFKWHQ� XQG� LKP� SURDNWLY� 9RUVFKOlJH� PDFKHQ�
'RFK�DXFK�GLH�3XOO�'HOHJDWLRQ� HLJQHW� VLFK� I�U�$JHQWHQ��ZLH� GHU� LP�QlFKVWHQ�$EVFKQLWW� EH�
VSURFKHQH�6KRSSLQJDJHQW�EHZHLVHQ�ZLUG�

$EELOGXQJ�����9DULDQWHQ�GHU�'HOHJDWLRQ

%HQXW]HU 8VHUDJHQW $JHQW

$JHQW

$JHQW $JHQW$JHQW $JHQW

%HQXW]HU
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,Q�$EELOGXQJ����ZHUGHQ�QRFK�HLQPDO�VlPWOLFKH�EHL�GHU�'HOHJDWLRQ�UHOHYDQWHQ�$VSHNWH�GDUJH�
VWHOOW�

����$EELOGEDUNHLW�YRQ�+&,�*HVWDOWXQJVJUXQGVlW]HQ�DXI
'HOHJDWLRQ

'HOHJDWLRQ� VSLHOW�� lKQOLFK�ZLH�$JHQWHQ�� LQ� GHQ� ELVKHU� XQWHUVXFKWHQ�*HVWDOWXQJVJUXQGVlW]HQ
XQG�NHLQH�5ROOH��$OOHQIDOOV�LQGLUHNW�JUHLIHQ�VRIWZDUHHUJRQRPLVFKH�*HVWDOWXQJVJUXQGVlW]H�GLH
'HOHJDWLRQ�DXI��ZLH�]XP�%HLVSLHO�PLW�GHQ�)RUGHUXQJHQ�QDFK�6WHXHUEDUNHLW�XQG�7UDQVSDUHQ]�
6WHXHUEDU� VROOHQ� EHLVSLHOVZHLVH�(LQVDW]JHELHW�� 3HULRGL]LWlW� XQG�6WUDWHJLHQ� GHV�$JHQWHQ� VHLQ�
*OHLFK]HLWLJ�P�VVHQ�3XQNWH�ZLH�6LQQ�XQG�=ZHFN�GHV�$JHQWHQ��6WDWXV�XQG�SULQ]LSLHOOH�)XQNWL�
RQVZHLVH�WUDQVSDUHQW�EOHLEHQ�

$XV�GLHVHP�*UXQG�ZHUGH� LFK�QXQ�HLQH�NRQ]HSWRULHQWLHUWH�8QWHUVXFKXQJ�GHU�DXVJHDUEHLWHWHQ
$VSHNWH�GHU�'HOHJDWLRQ�DP�$JHQWHQV\VWHP�-DQJR�GXUFKI�KUHQ��'HU�6FKZHUSXQNW�GHU�8QWHU�
VXFKXQJ�OLHJW�DXI�GHU�8PVHW]XQJ�YRQ�'HOHJDWLRQ��GLH�HUVW�VHNXQGlU�GXUFK�HUJRQRPLVFKH�0LW�
WHO�XQWHUVW�W]W�RGHU�YHUZLUNOLFKW�ZLUG��'DGXUFK�ZLUG�]XJOHLFK�HLQH�9HUELQGXQJ�YRQ�+&,�XQG
'HOHJDWLRQ�JHVFKDIIHQ��GLH�VLFK�DOV�Ä(UIROJVIRUPHO³�I�U�JXWH�$JHQWHQV\VWHPH�KHUDXVVWHOOW�

����$QZHQGXQJ��SDUDOOHOH�8QWHUVXFKXQJHQ�-DQJRV
-DQJR�LVW�HLQ�6KRSSLQJDJHQW�GHU������JHJU�QGHWHQ�)LUPD�1HWERW��'LH�)LUPD�ZXUGH�YRQ�]ZHL
3URIHVVRUHQ�� 2UHQ� (W]LRQL� XQG� 'DQ� :HOG� JHJU�QGHW�� GLH� DQ� GHU� :DVKLQJWRQ� 8QLYHUVLW\
$JHQWHQIRUVFKXQJ�EHWUHLEHQ��0LWWH�2NWREHU������ZXUGH�1HWERW�YRQ�GHU�I�U�LKUH�6XFKPDVFKL�
QH� EHNDQQWHQ� )LUPD� ([FLWH� I�U� ���0LOOLRQHQ�'ROODU� �EHUQRPPHQ�� XP� -DQJR� LQ� GHQ� ([FLWH
6KRSSLQJ� &KDQQHO� ]X� LQWHJULHUHQ� �1HWERW� ������� -DQJR� LVW� HLQH� NRPIRUWDEOHUH� :HLWHUHQW�

$EELOGXQJ�����$VSHNWH�GHU�'HOHJDWLRQ�LP�hEHUEOLFN

•� 0RWLYDWLRQ
•� 9HUWUDXHQ

•� .RPSHWHQ]
•� :LVVHQ
•� =XYHUOlVVLJNHLW
•� 5REXVWKHLW
•� 5HGXNWLRQ�GHU

.RPSOH[LWlW%HQXW]HU

$XIJDEH

GHOHJLHUW

•� 1XU�7HLODXIJDEHQ
�EHUQHKPHQ

•� 6WHXHUEDUNHLW
•� )HHGEDFN
•� 5HODWLRQ
•� .DSVHOXQJ

•� $XWRULVLHUXQJ
•� 7UDQVLWLYLWlW
•� 2EMHNWRULHQWLHUWH

7HFKQLN
•� 3XVK�XQG�3XOO

�$JHQW

=
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ZLFNOXQJ� YRQ� 6KRS%RW� �'RRUHQERV� ������� GHU� ZLHGHUXP� GXUFK� GHQ� SRSXOlUHQ� 6KRSSLQJD�
JHQWHQ�%DUJDLQ)LQGHU�LQVSLULHUW�ZXUGH��'RRUHQERV�X�D��������

$XV�IROJHQGHQ�*U�QGHQ�KDEH�LFK�-DQJR�]XU�8QWHUVXFKXQJ�DXVJHZlKOW�

•� 6HLQH�8UVSU�QJH� OLHJHQ� LQ�GHU�$JHQWHQIRUVFKXQJ��QLFKW� LQ�GHU� ,QGXVWULH��$OVR� VROOWH� GDV
6\VWHP�$JHQWHQNRQ]HSWH�XPVHW]HQ�XQG�VLFK�QLFKW�QXU�DXV�0DUNHWLQJJU�QGHQ�$JHQWHQV\�
VWHP�QHQQHQ�

•� -DQJR�ZLUG� NRPPHU]LHOO� HLQJHVHW]W��PXVV� DOVR� K|KHUHQ� VRIWZDUHHUJRQRPLVFKHQ�$QVSU��
FKHQ�JHQ�JHQ�DOV�UHLQ�H[SHULPHQWHOOH�6\VWHPH�

•� -DQJR�LVW�OHLVWXQJVIlKLJHU�DOV�YHUJOHLFKEDUH�6\VWHPH�ZLH�%DUJDLQ)LQGHU�RGHU�.DVEDK�

•� -DQJR� YHUI�JW� EHUHLWV� �EHU� HLQH� JHEUDXFKVWDXJOLFKH� 2EHUIOlFKH�� 'HVKDOE� NDQQ� VLFK� GLH
8QWHUVXFKXQJ�LP�:HVHQWOLFKHQ�DXI�'HOHJDWLRQ�EHVFKUlQNHQ�

•� -DQJR�ZLUG�ZHLWHUHQWZLFNHOW�XQG�JHSIOHJW��$OVR�NDQQ�HLQH�HLQJHKHQGH�8QWHUVXFKXQJ�YRQ
-DQJR�9RUVFKOlJH�]XU�3URGXNWYHUEHVVHUXQJ�HUJHEHQ��GLH�I�U�GLH�:HLWHUHQWZLFNOXQJ�Q�W]�
OLFK�VLQG�

������ $OOJHPHLQHV�]X�-DQJR

-DQJR�YHUVSULFKW��GHQ�%HQXW]HU�LQ�]ZHLHUOHL�+LQVLFKW�]X�HQWODVWHQ��9RP�PLWXQWHU�NRPSOL]LHU�
WHQ�3UR]HVV�GHV�)LQGHQV�YRQ�$QELHWHUQ�HLQHV�JHVXFKWHQ�3URGXNWV�LP�:::�]XP�HLQHQ��]XP
DQGHUHQ�DEHU�YRP�OlVWLJHQ�XQG�]HLWDXIZHQGLJHQ�URXWLQHPl�LJHQ�6XFKHQ�QDFK��J�QVWLJHQ��$Q�
JHERWHQ�EHL�EHUHLWV�EHNDQQWHQ�$QELHWHUQ�

-DQJR�LVW�HLQH�:LQGRZV�$SSOLNDWLRQ��GLH�ZDKOZHLVH�GHQ�1HWVFDSH�1DYLJDWRU�RGHU�GHQ�,QWHUQHW
([SORUHU� DOV�%HQXW]HUVFKQLWWVWHOOH� YHUZHQGHW��1DFK� GHP�3URJUDPPVWDUW�ZlKOW� GHU�%HQXW]HU
DXV�HLQHU�YRUJHJHEHQHQ�$XVZDKO�YRQ�3URGXNWNDWHJRULHQ�GLH�JHZ�QVFKWH�DXV�XQG�VXFKW�GDUDXI
PLW�HLQHU�6WLFKZRUWVXFKH�QDFK�GHP�JHZ�QVFKWHQ�3URGXNW�
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������ (LQ�7HVWODXI

7DEHOOH����(LQ�7HVWGXUFKODXI�PLW�-DQJR

-DQJR� LVW� JUDSKLVFK� DQVSUHFKHQG� JHVWDOWHW�� (V� LVW� NHLQ
IUHLHV� 6XFKHQ� QDFK� 3URGXNWHQ�P|JOLFK�� ZLH� PDQ� YHU�
PXWHQ� N|QQWH�� VRQGHUQ� GLH� $XVZDKO� EHVFKUlQNWH� VLFK
DXI� HOI�.DWHJRULHQ� �]XP�%HLVSLHO� &RPSXWHU�� =LJDUUHQ�
)ORULVWHQ��XQG����8QWHUNDWHJRULHQ�
'LH�]Z|OIWH�.DWHJRULH�Ä0LVF�:HE�6LWHV³�I�KUW�]X�HLQHU
$UW� 0HWD�6XFKPDVFKLQH�� GLH� OHGLJOLFK� QDFK� :::�
6HLWHQ� VXFKW�� DEHU� VRQVW� NHLQHQ� %H]XJ� ]XP� 2QOLQH�
6KRSSLQJ�DXIZHLVW�

$EELOGXQJ�����-DQJR��.DWHJRULHDXVZDKO
,FK�KDEH� LQ�GHU�.DWHJRULH� Ä)RRG� DQG�'ULQN³� GLH�9HU�
IHLQHUXQJ� Ä&RIIHH³� DXVJHZlKOW�� $OV� 6XFKEHJULII� KDEH
LFK� Ä-DYD³� JHZlKOW�� HLQH� LP� DQJHOVlFKVLVFKHQ�%HUHLFK
JlQJLJH� .DIIHHVRUWH�� 'DYRU� KDEH� LFK� EHUHLWV� -DQJR
PHLQH� $QVFKULIW� HLQVFKOLH�OLFK� PHLQHU� .UHGLWNDUWHQLQ�
IRUPDWLRQHQ�DQYHUWUDXW��XP�HLQHQ�.DXIZXQVFK�DXFK�LQ
GLH�7DW�XPVHW]HQ�]X�N|QQHQ�

$EELOGXQJ�����-DQJR��(LQJDEH�GHV�6XFKEHJULIIV
-DQJR� VXFKW�� 6REDOG� HLQH� 4XHOOH� HUUHLFKW� ZXUGH�� ZLUG
LKU� 1DPH� VFKZDU]� KLQWHUOHJW� XQG� PLW� HLQHP� +lNFKHQ
RGHU� .UHX]� I�U� (UIROJ� E]Z�� 0LVVHUIROJ� YHUVHKHQ�
*OHLFK]HLWLJ�HUW|QW�HLQ�7URPPHOVFKODJ�
:lKUHQG� GHU� 6XFKSKDVH� ZlFKVW� HLQH� $UW� )RUWVFKULWWV�
LQGLNDWRU�� HLQH� JHSXQNWHWH� /LQLH�� LP� REHUHQ� %LOGEH�
UHLFK�� $P� OLQNHQ� %LOGUDQG� OlXIW� GLH� 5HVW]HLWDQ]HLJH
U�FNZlUWV��XQG�DQ�PHKUHUHQ�6WHOOHQ�JOHLFK]HLWLJ�ZHUGHQ
GLH�7UHIIHU]DKOHQ� LQ�GHQ�YHUVFKLHGHQHQ�6XFKEHUHLFKHQ
ODXIHQG�DNWXDOLVLHUW�
(LQ�7URPPHOVROR�OlXWHW�GDV�(QGH�GHU�6XFKSKDVH�HLQ�

$EELOGXQJ�����-DQJR��9LVXDOLVLHUXQJ�GHV�6XFKSUR�
]HVVHV
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$XWRPDWLVFK�ZLUG���ZLH�EHL�HLQHU�6XFKPDVFKLQH���HLQH
(UJHEQLVVHLWH� JHQHULHUW�� GLH� LQ� GLHVHP�%HLVSLHO� JHIXQ�
GHQH�-DYD�4XHOOHQ�WDEHOODULVFK�XQG�XP�=XVDW]LQIRUPD�
WLRQHQ� DQJHUHLFKHUW� DXIOLVWHW�� 'XUFK� XQWHUVFKLHGOLFKH
3URGXNWQDPHQ� XQG� 4XDQWLWlWHQ� ZLUNW� GLH� $XIVWHOOXQJ
UHFKW�XQJHRUGQHW�

$EHU�-DQJR�ELHWHW�DXFK�DQGHUH�,QIRUPDWLRQHQ�DQ�
��� 0RUH�,QIR��(LQH�RGHU�PHKUHUH� JHIXQGHQH�'HILQL�

WLRQHQ�RGHU�8PVFKUHLEXQJHQ�GHV�6XFKEHJULIIV
��� 'LUHFWRU\��(LQH�DOSKDEHWLVFKH�/LVWH�YRQ�/LQNV�]X

DOOHQ�]XU�DNWXHOOHQ�$QIUDJH�SDVVHQGHQ�$QELHWHUQ�
��� 0LVF� +LWV�� (LQH� 0HWDFUDZOHU�lKQOLFKH� /LVWH� YRQ

/LQNV�� ]XVDPPHQJHVWHOOW� DXV� GHQ� 7UHIIHUQ� GHU
6XFKEHJULIIV� EHL� GHQ� JlQJLJHQ� ZHOWZHLWHQ� 6XFK�
PDVFKLQHQ�

��� 6SHFLDOV�� %LVODQJ� HLQH� OHHUH� 'XPP\�6HLWH�� VROO
DEHU�HLQPDO�6RQGHUDQJHERWH�HQWKDOWHQ�

$EELOGXQJ�����-DQJR��3UlVHQWDWLRQ�GHU�(UJHEQLVVH
,FK�KDEH�PLFK�I�U�GLH�0LVFKXQJ�Ä-XPSLQJ�-DYD�(VWDWH³
]XP� 3IXQGSUHLV� YRQ� ������� HQWVFKLHGHQ�� ,Q� HLQHU� 6L�
FKHUKHLWVDEIUDJH� PXVV� LFK� -DQJR� GLH� (UODXEQLV� ]XU
hEHUPLWWOXQJ�PHLQHU�$GUHVV��XQG�.UHGLWNDUWHQGDWHQ�DQ
GHQ�$QELHWHU�EHVWlWLJHQ��:HQQ��ZLH�LQ�GLHVHP�)DOO��GHU
$QELHWHU� HLQ� YHUVFKO�VVHOWHV� ÄVLFKHUHV³� 3URWRNROO� ]XU
.DXIDEZLFNOXQJ�DQELHWHW��ZLUG�HV�YRQ�-DQJR�DQJH]HLJW
XQG�YHUZHQGHW�

$EELOGXQJ�����-DQJR��%HVWHOOIRUPXODU�DEVFKLFNHQ
=XP� (UVWDXQHQ� GHV� %HQXW]HUV� NOLQNW� VLFK� -DQJR� DQ
GLHVHU� 6WHOOH� DXV� GHP� ODXIHQGHQ�.DXISUR]HVV� DXV� XQG
�EHUJLEW�GLH�.RQWUROOH�DQ�GHQ�$QELHWHU�� ,FK�ZHUGH�HLQ
]ZHLWHV� 0DO� ]XU� %HVWlWLJXQJ� GHV� .DXIV� DXIJHIRUGHUW�
2EZRKO� HV� ELVKHU� NHLQH� 0|JOLFKNHLW� JDE�� GLH� JH�
Z�QVFKWH� 0HQJH� DQ� .DIIHH� ]X� VSH]LIL]LHUHQ�� LVW� KLHU
EHUHLWV�GLH�0HQJH�HLQ�3IXQG��HQWVSULFKW�HLQHU�3DFNXQJ�
YRUHLQJHVWHOOW�

$EELOGXQJ�����-DQJR��%HVWlWLJXQJ�GHU�%HVWHOOXQJ
EHLP�$QELHWHU�HUIRUGHUOLFK
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2IIHQEDU�ZXUGHQ�GLH�SHUV|QOLFKHQ�'DWHQ�ZLGHU�(UZDU�
WHQ� GRFK� QLFKW� DQ� GHQ� $QELHWHU� �EHUPLWWHOW�� GHQQ� XQ�
YHUPLWWHOW� HUVFKHLQW�GLHVEH]�JOLFK�HLQ� OHHUHV� )RUPXODU�
$OOH�,QIRUPDWLRQHQ�P�VVHQ�HUQHXW�HLQJHJHEHQ�ZHUGHQ�
'LH� .DXIZLOOH� VLQNW�� XQG� GHU� 7HVWNDXI� ZLUG� DEJHEUR�
FKHQ�
)DLUHUZHLVH�PXVV�JHVDJW�ZHUGHQ��GDVV� LQ� HLQHP� VSlWH�
UHQ� 7HVWODXI� GLH� SHUV|QOLFKHQ� 'DWHQ� YROOVWlQGLJ� ]XP
$QELHWHU� �LQ�GLHVHP�)DOO� HLQHP�9LGHRKlQGOHU��JHODQJ�
WHQ�� (LQ� 0DQNR� EOHLEW� LQ� GLHVHQ� )lOOHQ� GDV� /lQGHU�
$XVZDKOIHOG�� GDV�EHL� -DQJR�QXU�GLH� 6HOHNWLRQ� Ä86$³�
Ä&DQDGD³�XQG�ÄRWKHU³�]XOlVVW��6RPLW�PXVV�YRP�.lXIHU�
GHU� LQ� HLQHP� PLW� ÄRWKHU³� EH]HLFKQHWHQ� 7HLO� GHU� (UGH
ZRKQW��EHL�MHGHP�(LQNDXI�GDV�%HVWLPPXQJVODQG�PDQX�
HOO�HLQJHJHEHQ�ZHUGHQ�

$EELOGXQJ�����-DQJR��%HVWHOOIRUPXODU�GHV�$QELHWHUV

������ $XIJDEHQRULHQWLHUWH�8QWHUVXFKXQJ�YRQ�-DQJR

+LHU�VROO�XQWHUVXFKW�ZHUGHQ��LQZLHIHUQ�-DQJR�W\SLVFKH�(UZDUWXQJHQ�DQ�HLQHQ�6KRSSLQJDJHQWHQ
XQG�VHLQH�$XIJDEHQ�HUI�OOW��$OV�0HWKRGH�ZLUG�GLH�LQ�$EVFKQLWW�����YRUJHVFKODJHQH�DXIJDEHQ�
RULHQWLHUWH�8QWHUVXFKXQJ�YHUZHQGHW��'LH�LQ�7DEHOOH���DXIJHI�KUWHQ�%HQXW]HUHUZDUWXQJHQ�VLQG
ZHGHU� YROOVWlQGLJ� QRFK� UHSUlVHQWDWLY�� VHW]HQ� VLFK� DEHU� DXV� /HLVWXQJVEHVFKUHLEXQJHQ� -DQJRV
XQG� W\SLVFKHQ�� DQ� HLQHQ� 6KRSSLQJDJHQWHQ� H[SOL]LW� RGHU� LPSOL]LW� JHVWHOOWHQ� (UZDUWXQJHQ� ]X�
VDPPHQ�

7DEHOOH����-DQJR�XQG�GLH�(UZDUWXQJHQ�GHV�%HQXW]HUV

(UZDUWXQJ�GHV�%HQXW]HUV 7DWVlFKOLFKH�$NWLRQHQ�E]Z��)l�
KLJNHLWHQ�-DQJRV

.ULWLN 8P�
VHW]J�

6XFKHQ�QDFK�EHOLHELJHQ
3URGXNWHQ�XQG�$QELHWHUQ

6XFKH�QDFK�HLQHU�VWDUN�HLQJH�
VFKUlQNWHQ��YRUHLQJHVWHOOWHQ�0HQJH
YRQ�3URGXNWHQ�

.HLQ�ÄIUHLHV�6XFKHQ³�P|JOLFK�
±

=HLWHUVSDUQLV�EHLP�6XFKHQ 7DWVlFKOLFKH�EHWUlFKWOLFKH�=HLWHU�
VSDUQLV�GXUFK�SDUDOOHOH�6XFKDQIUD�
JHQ�

�

%HUHLWVWHOOXQJ�HLQHU
0DUNW�EHUVLFKW

(LQH�WHLOZHLVH�0DUNW�EHUVLFKW�ZLUG
KHUJHVWHOOW�

1XU�GLH�$QJHERWH�GHU�LQ�-DQJR�KDUW�
NRGLHUWHQ�$QELHWHU�ZHUGHQ�DXIJHOL�
VWHW��.HLQH�6HOHNWLRQ�RGHU�9HUEUHLWH�
UXQJ�GHU�$QELHWHU�P|JOLFK�

#

$XIILQGHQ�GHV�J�QVWLJVWHQ
$QJHERWV

*HVDPW�EHUVLFKW��EHU�PLW�GHP
6XFKVWULQJ�ÄPDWFKHQGH³�(LQWUlJH

.HLQH�ÄLQWHOOLJHQWH³�6XFKH��NHLQH
LQWHOOLJHQWH�$XIOLVWXQJ�GHU�3URGXNWH�

±

9RUVFKODJ�YRQ�LQWHUHVVDQ�
WHQ�3URGXNWHQ�XQG�6RQGHU�
DQJHERWHQ��GLH�GHP�%HQXW�
]HU�XQEHNDQQW�VLQG

9RUJHVHKHQ��GHU�/LQN�I�KUW�DOOHU�
GLQJV�DXI�HLQH�Ä%DXVWHOOHQVHLWH³�
Ä0LVF�+LWV³�I�KUW�P|JOLFKHUZHLVH�]X
LQWHUHVVDQWHQ�$QJHERWHQ�

)�KUW�]X�HQWWlXVFKWHU�(UZDUWXQJ
EHLP�%HQXW]HU

±

6HOEVWlQGLJ�(LQNlXIH�WlWL�
JHQ

-DQJR�NDXIW�QLFKW�WDWVlFKOLFK�HLQ�
VRQGHUQ�JLEW�QXU�(PSIHKOXQJHQ��(U
NDQQ�DEHU�XQWHU�8PVWlQGHQ�GLH�]XP
.DXI�Q|WLJHQ�SHUV|QOLFKHQ�'DWHQ
WHLOZHLVH�DQ�$QELHWHU�ZHLWHUJHEHQ�

.DXIHQ�PXVV�GHU�.XQGH�QDFK�ZLH
YRU�VHOEVW��DXFK�ZHQQ�LKP�GLH�GD]X
QRWZHQGLJHQ�6FKULWWH�HUOHLFKWHUW
ZHUGHQ�

±

6LFKHUKHLWVDVSHNWH�ZHUGHQ
EHU�FNVLFKWLJW

3DVVZRUWVFKXW]�YRQ�-DQJR��+LQZHLV
DXI��ÄVLFKHUH³�$EUHFKQXQJVP|JOLFK�
NHLWHQ�HLQ]HOQHU�$QELHWHU�

�
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:RKO�NDQQ�-DQJR�6XFKYRUJlQJH�EHVFKOHXQLJHQ�XQG�DXWRPDWLVLHUHQ��DOOHUGLQJV�VLQG�GLH�YRUJH�
JHEHQHQ�P|JOLFKHQ�6XFKEHUHLFKH� HLQH� VWDUNH�(LQVFKUlQNXQJ��=XP�HLQHQ� HUZHLVW� VLFK� -DQJR
KLHU�DOV�]X�VWDUU�XQG�XQIOH[LEHO��]XP�DQGHUHQ�HQWWlXVFKW�HU�GLH�LQ�HLQHQ�6KRSSLQJDJHQWHQ�JH�
VHW]WHQ�(UZDUWXQJHQ�

,P�5DKPHQ� VHLQHU� DXI� YRUHLQJHVWHOOWH�$QELHWHU� EHJUHQ]WHQ� 6XFKP|JOLFKNHLWHQ� ILQGHW� -DQJR
DXFK�J�QVWLJH�$QJHERWH��$OOHUGLQJV�YHUI�JW�HU�ZHGHU��EHU�HLQH��EHU�6WULQJPDWFKLQJ�KLQDXV�
JHKHQGH� LQWHOOLJHQWH�6XFKIXQNWLRQ��QRFK� OLVWHW� HU�3URGXNWH�DXI� LQWHOOLJHQWH�:HLVH�DXI�� -DQJR
VRUWLHUW� VHLQH� 6XFKUHVXOWDWH� VWUHQJ� DOSKDEHWLVFK� XQG�ZLUIW� GDEHL� ]XP�%HLVSLHO� &'V�� 6LQJOHV
XQG�9LGHRV� GXUFKHLQDQGHU�� 'LH�8QVWUXNWXULHUWKHLW� YRQ� -DQJRV� $QWZRUWHQ� VWHKW� GHP�%HQXW�
]HUZXQVFK�QDFK�hEHUVLFKWOLFKNHLW�XQG�VFKQHOOHP�$XIILQGHQ�GHU�SUHLVZHUWHVWHQ�$QJHERWH�HQW�
JHJHQ�

'LH�ZLH�HLQH�YROOZHUWLJH�)XQNWLRQ�HUVFKHLQHQGH�Ä0LVF�+LWV³�2SWLRQ�I�KUW�]X�HLQHU�6HLWH��GLH
ELV�DXI�GLH�$QN�QGLJXQJ�]XN�QIWLJHU�$QJHERWH�OHHU�LVW��'LHV�VWHKW�LP�:LGHUVSUXFK�]X�GHU�DQ�
VRQVWHQ� UHFKW� JXWHQ� XQG� DQVSUHFKHQGHQ� *HVWDOWXQJ� YRQ� -DQJR�� 'DV� (UJHEQLV� LVW� HLQH� HQW�
WlXVFKWH�(UZDUWXQJ�EHLP�%HQXW]HU��REZRKO�GLH�2SWLRQ�PLW�/HLFKWLJNHLW�KlWWH�GHDNWLYLHUW�RGHU
YHUERUJHQ�ZHUGHQ�N|QQHQ�

,P�*UXQGH� JHQRPPHQ�YHUGLHQW� -DQJR�GLH�%H]HLFKQXQJ�6KRSSLQJDJHQW� QLFKW�� VRQGHUQ� LVW� LQ
VHLQHU�MHW]LJHQ�)RUP�HKHU�DOV�LQWHOOLJHQWH�6XFKPDVFKLQH�RGHU�5HFRPPHQGHU�DQ]XVHKHQ��'HQQ
HU�NDQQ�(LQNlXIH�QLFKW�VHOEHU�WlWLJHQ��VRQGHUQ�QXU�DXI��WHLOZHLVH�YRUDXVJHI�OOWH��%HVWHOOVHLWHQ
GHV�$QELHWHUV�YHU]ZHLJHQ��,Q�GHU�QlFKVWHQ�9HUVLRQ�VROO�DOOHUGLQJV�ÄULFKWLJHV³�6KRSSLQJ�P|J�
OLFK�VHLQ�

6LFKHUKHLWVDVSHNWH� EHU�FNVLFKWLJW� -DQJR� LQ� DXVUHLFKHQGHP� 0D�H�� EHLVSLHOVZHLVH� PLW� GHP
GXUFK�3DVVZRUWDEIUDJH�VLFKHUEDUHQ�3URJUDPPVWDUW��-DQJR�YHUI�JW�]ZDU��EHU�GLH�0|JOLFKNHLW
GHU� YHUVFKO�VVHOWHQ�hEHUPLWWOXQJ� VHQVLEOHU�'DWHQ�� LVW� GDEHL� DEHU� YRP� 6HUYHU� GHV�$QELHWHUV
DEKlQJLJ�� %LHWHW� GLHVHU� NHLQ� VLFKHUHV� hEHUWUDJXQJVSURWRNROO� DQ�� GDQQ� NDQQ� DXFK� -DQJR� GLH
.UHGLWNDUWHQGDWHQ�QXU�XQYHUVFKO�VVHOW��EHUWUDJHQ�

)D]LW��7URW]�VHLQHU�hEHUOHJHQKHLW�JHJHQ�EHU�DQGHUHQ�6KRSSLQJDJHQWHQ�HQWWlXVFKW�-DQJR�GLH�LQ
LKQ�JHVWHOOWHQ�(UZDUWXQJHQ��8UVDFKHQ�VLQG�I�U�$JHQWHQV\VWHPH�W\SLVFKH�0lQJHO�EHL�GHU�8P�
VHW]XQJ�� KLHU�P|JOLFKHUZHLVH� YHUXUVDFKW� GXUFK� =HLW�� XQG�*HOGPDQJHO�� 1HXKHLW� GHU�0DWHULH
VRZLH�%HVFKUlQNXQJHQ�DXI�$QELHWHUVHLWH��'D�GLH�PHLVWHQ�6FKZlFKHQ�YRQ�-DQJR�9HUOHW]XQJHQ
YRQ�+&,��*HVWDOWXQJVJUXQGVlW]HQ�VLQG��ZLUG�LP�QlFKVWHQ�6FKULWW�-DQJR�DQ�GHQ�LQ�.DSLWHO���DOV
ZHVHQWOLFK�KHUDXVJHIXQGHQHQ�+&,��*HVWDOWXQJVJUXQGVlW]HQ�JHSU�IW�

������ 8QWHUVXFKXQJ�PLW�DJHQWHQUHOHYDQWHQ�+&,�*HVWDOWXQJVJUXQGVlW]HQ

'DV� LQ�$EVFKQLWW� ���� DXIJHVWHOOWH�6\VWHP� DJHQWHQUHOHYDQWHU�*UXQGVlW]H�ZLUG� QXQ� DXI� -DQJR
DEJHELOGHW�
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7DEHOOH����-DQJR�LP�$JHQWHQWHVW

*UXQGVDW] (LQJHKDOWHQ 9HUOHW]W
/HUQI|UGHUOLFK�
NHLW

/HLFKWH�%HGLHQXQJ��HLQIDFKHV�6\VWHP

.RPIRUW .RPIRUWDEOH�%HGLHQEDUNHLW��GHU�HLQJH�
VFKUlQNWHQ�)XQNWLRQHQ�

(UZDUWXQJV�
NRQIRUPLWlW

•� -DQJR�ÄNDXIW³�QLFKW�ZLUNOLFK
•� $QELHWHU�XQG�6XFKPDVFKLQHQ�VLQG�QLFKW

NRQILJXULHUEDU
•� .HLQ�ÄIUHLHV�6XFKHQ³�P|JOLFK

6HOEVWEHVFKUHL�
EXQJVIlKLJNHLW

6WHWV�HLQJHEOHQGHWH�+LOIHIXQNWLRQ .HLQH�ZHLWHUH�,QIRUPDWLRQ�]X�YRUHLQJHVWHOO�
WHQ�$QELHWHUQ�XQG�6XFKPDVFKLQHQ

6WHXHUEDUNHLW $EEUXFK�XQG�(LQVWHOOXQJ�GHU�6XFK]HLW�P|J�
OLFK�

.HLQH�bQGHUXQJ�GHU�YRUHLQJHVWHOOWHQ�$XV�
ZDKO�YRQ�'DWHQTXHOOHQ�P|JOLFK�

'DWHQVFKXW] 3DVVZRUWVFKXW]�YRQ�-DQJR��+LQZHLV�DXI
HYHQWXHOOH�ÄVLFKHUH³�$EUHFKQXQJVP|JOLFK�
NHLWHQ�HLQ]HOQHU�$QELHWHU�

&RQFHSWXDO
0RGHOV

(UZHLWHUWH�6XFKPDVFKLQH��QLFKW�H[SOL]LW�JH�
PDFKW�

3URJUHVVLYH
'LVFORVXUH

3UlIHUHQ]HQ�HLQVWHOOEDU 1XU�HLQ�0RGXV�I�U�DOOH��NHLQ�)RUWJHVFKULWWH�
QHQ��RGHU�([SHUWHQPRGXV

9LVLELOLW\ .ODUH�+LQZHLVH��ZR�VLFK�GHU�%HQXW]HU�EHILQ�
GHW�XQG�ZHOFKH�$NWLRQHQ�HU�DXVI�KUHQ�NDQQ�

'LH�ÄZLUNOLFKHQ�$QIUDJHQ³�DQ�$QELHWHU�XQG
6XFKPDVFKLQHQ�ZHUGHQ�YHUERUJHQ�

$IIRUGDQFHV 'LH�-DQJR�)HUQVWHXHUXQJ�LVW�DOV�GDXHUKDIWHV
7RS�)HQVWHU�YRUHLQJHVWHOOW�

&RQVWUDLQWV )HKOHUKDIWH�6HUYHU�$QIUDJHQ�VLQG�DXVJH�
VFKORVVHQ

)HHGEDFN 'HXWOLFKHV�DNXVWLVFKHV�)HHGEDFN�EHL�MHGHU
$NWLRQ�-DQJRV�RGHU�GHV�%HQXW]HUV�HLQVWHOOEDU
:lKUHQG�GHU�6XFKH��)RUWVFKULWWVLQGLNDWRU�
5HVWVXFK]HLWDQ]HLJH�XQG�(UIROJVDQ]HLJH�GHU
HLQ]HOQHQ�6HUYHU

6WlUNHQ�YRQ�-DQJR�VLQG�QHEHQ��EHUJHRUGQHWHQ�YRU�DOOHP�SUD[LVRULHQWLHUWH�3ULQ]LSLHQ�ZLH�$I�
IRUGDQFHV�� &RQVWUDLQWV� XQG� (UOHUQEDUNHLW�� %HVRQGHUV� JXW� JHOXQJHQ� LVW� GDV� VWHWV� XPIDVVHQGH
XQG�NRQWLQXLHUOLFKH�)HHGEDFN�� ,QVJHVDPW�PDFKW�GLH�2EHUIOlFKH�YRQ�-DQJR�HLQHQ�DXIJHUlXP�
WHQ��GXUFKGDFKWHQ�XQG�DQVSUHFKHQGHQ�(LQGUXFN��'LH�9LVLELOLW\�LVW�JXW�XQG�GHP�)XQNWLRQVXP�
IDQJ�DQJHSDVVW��$XFK�GDV�&RQFHSWXDO�0RGHO�HLQHU�6XFKPDVFKLQH�SDVVW�]X�GHP�$XIJDEHQW\S�
.DXP�XPJHVHW]W�ZXUGH�GDJHJHQ�3URJUHVVLYH�'LVFORVXUH��ZDV�EHL�GHU�DNWXHOO�JHULQJHQ�.RP�
SOH[LWlW�GHV�3URJUDPPV�QRFK�HQWVFKXOGEDU�LVW�

6FKZlFKHQ�ILQGHQ�VLFK�EHL�GHU�'LDORJJHVWDOWXQJ��]XP�%HLVSLHO�GHU�6HOEVWEHVFKUHLEXQJVIlKLJ�
NHLW�� GLH� 6XFKPDVFKLQHQ� XQG� $QELHWHU� EHL� -DQJR� QLFKW� HUIDVVW�� 'LHV� ZlUH� EHVRQGHUV� Z�Q�
VFKHQVZHUW� LQ�9HUELQGXQJ�PLW� HLQHU� LQGLYLGXHOOHQ�$XVZDKO�YRQ�'DWHQTXHOOHQ�� GLH� HEHQIDOOV
QLFKW�XPJHVHW]W� LVW��*U|�WHU�.ULWLNSXQNW�EOHLEW�GLH�JOHLFK�PHKUIDFK�JHEURFKHQH�(UZDUWXQJV�
NRQIRUPLWlW��'LHVH� OLH�H� VLFK�GXUFK� HLQH� JHULQJI�JLJH�bQGHUXQJHQ� LQ�/D\RXW�XQG�%HVFKUHL�
EXQJ�GHV�3URJUDPPV�VRZLH�GXUFK�GLH�(UZHLWHUXQJ�XP�HLQH�HFKWH�.DXI�)XQNWLRQ�ZLHGHUKHU�
VWHOOHQ�

'LH�+DXSWIRUGHUXQJHQ� QDFK� /HUQI|UGHUOLFKNHLW��.RQWUROORSWLPLHUXQJ� XQG�9HUWUDXHQVELOGXQJ
�VLHKH� $EVFKQLWW� ����� EHWUDFKWHQG� HUI�OOW� -DQJR� HUVWHUH� )RUGHUXQJ� JXW�� GLH� EHLGHQ� ZHLWHUHQ
)RUGHUXQJHQ�]XPLQGHVW�DXVUHLFKHQG�
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������ .RQ]HSWLRQHOOH�8QWHUVXFKXQJ�YRQ�-DQJR

:RKO�LVW�GLH�0RWLYDWLRQ�I�U�-DQJR�XUVSU�QJOLFK�WHFKQRORJLHJHVWHXHUW��DOVR�GLH�'HPRQVWUDWLRQ
GHU� /HLVWXQJVIlKLJNHLW� HLQHV� 6KRSSLQJDJHQWHQ��'RFK� WULWW� ±� ]XPLQGHVW� RSWLVFK� ±� GHU� $JHQ�
WHQDVSHNW�LQ�GHU�DNWXHOOHQ�8PVHW]XQJ�YRU�GHU�$XIJDEH��3URGXNWH�LQ�:::�]X�ILQGHQ��]XU�FN�
)�U�GHQ�QRUPDOHQ�%HQXW]HU�ILQGHQ�VLFK�NHLQH�+LQZHLVH�GDUDXI��GDVV�HV�VLFK�EHL�-DQJR��EHU�
KDXSW�XP�HLQ�$JHQWHQV\VWHP�KDQGHOW��ZHGHU� LQ� GHU�%H]HLFKQXQJ� �Ä$VVLVWHQW³��� QRFK� LQ� GHU
%HVFKUHLEXQJ�RGHU�GHP�3URJUDPP�VHOEVW�

'HOHJDWLRQ� LP�6LQQH� HLQHU�hEHUWUDJXQJ�YRQ�$XIJDEHQ� DXI� -DQJR� ILQGHW� VWDWW��'HU�%HQXW]HU
JLEW�OHGLJOLFK�6XFK]XVDPPHQKDQJ�XQG�6XFKVWULQJ�YRU��GHQ�5HVW�HUOHGLJW�-DQJR��6RPLW�LVW�GLH
:DKO�GHU�,PSOHPHQWDWLRQ�-DQJRV�DOV�$JHQWHQV\VWHP�DQJHEUDFKW�

�������� -DQJR�DXV�%HQXW]HUVLFKW

-DQJR�I�KUW�ODQJZLHULJH�XQG�I�U�QHXH�%HQXW]HU�VFKZLHULJH�6XFKWlWLJNHLWHQ�LQ�HLQHP�%UXFKWHLO
GHU�EHL�PDQXHOOHU�$XVI�KUXQJ�Q|WLJHQ�=HLW�DXV��'DPLW�HUI�OOW�HU�HLQH�GHU�DQ�$JHQWHQV\VWHPH
JHVWHOOWHQ�+DXSWDXIJDEHQ��QlPOLFK�GLH�(QWODVWXQJ�GHV�%HQXW]HUV�YRQ�5RXWLQHWlWLJNHLWHQ�

6FKZlFKHQ�]HLJW�-DQJR�GDEHL��9HUWUDXHQ�EHLP�%HQXW]HU�DXI]XEDXHQ��ZDV�EHVRQGHUV�ZLFKWLJ
LVW�EHL�HLQHU�$QZHQGXQJ��GLH�VRZRKO�1DPH�XQG�$GUHVVH�DOV�DXFK�GLH�.UHGLWNDUWHQGDWHQ�GHV
%HQXW]HUV� HUIUDJW�� (UIUHXOLFKHUZHLVH� IXQNWLRQLHUW� -DQJR� DOWHUQDWLY� DXFK� RKQH� GLH� 3UHLVJDEH
SHUV|QOLFKHU�,QIRUPDWLRQHQ��'LH�=XYHUOlVVLJNHLW�XQG�JXWH�+DQGKDEEDUNHLW�VLQG�3XQNWH�I�U�GDV
9HUWUDXHQ� LQ� -DQJR�� DEHU� VFKZHUHU�ZLHJHQ� GLH�PHKUIDFKHQ� ,QNRQVLVWHQ]HQ� XQG� HQWWlXVFKWHQ
(UZDUWXQJHQ�LQ�GDV�6\VWHP���Ä:DUXP�ZLOO�-DQJR�PHLQH�.UHGLWNDUWHQLQIRUPDWLRQHQ��ZHQQ�HU
VLH�GDQQ�GRFK�QLFKW�ZHLWHUOHLWHW"�

)D]LW��-DQJR�VFKQHLGHW�DXV�%HQXW]HUVLFKW�PLWWHOPl�LJ�DE�

�������� -DQJR�DXV�$JHQWHQVLFKW

-DQJR�OlVVW�GHQ�%HQXW]HU�LQ�GHP�*ODXEHQ��HU�NDXIH�I�U�LKQ�HLQ��'LH�)ROJH�LVW��GDVV�GHU�%HQXW�
]HU�-DQJRV�.RPSHWHQ]�IDOVFK�HLQVFKlW]W��ZDV�HU�HUVW�EHLP�HUVWHQ�HUQVWKDIWHQ�.DXIYHUVXFK�KHU�
DXVILQGHW��'D�-DQJR�ZHGHU�OHUQIlKLJ�QRFK�DXWRQRP�LVW��KDW�HU�NHLQH�0|JOLFKNHLW��GLHVH�.RP�
SHWHQ]�]X�HUZHUEHQ��'DUDXV�HUJLEW�VLFK��GDVV�-DQJR�DXFK�NHLQH�%HQXW]HUPRGHOOLHUXQJ�GXUFK�
I�KUHQ�NDQQ��GD� HU� DXFK�ZHGHU��EHU�GHQ�%HQXW]HU�� QRFK��EHU�%HVRQGHUKHLWHQ�GHU�$QELHWHU�
6LWHV�:LVVHQ�HUZHUEHQ�NDQQ�

-DQJR�DUEHLWHW�]XYHUOlVVLJ��EHVLW]W�DOOHUGLQJV�GLH�HUZlKQWHQ�,QNRQVLVWHQ]HQ�XQG�ZLUG�LQ�.RP�
ELQDWLRQ�PLW�PDQFKHQ�DQGHUHQ�3URJUDPPHQ�LQVWDELO��'D�ZLFKWLJH�'DWHQ�QXU�DXV�IHVWJHOHJWHQ
Ä]XYHUOlVVLJHQ³�4XHOOHQ�NRPPHQ��JLEW�HV�NHLQH�QHQQHQVZHUWHQ�$QJULIIVP|JOLFKNHLWHQ�DXI�GLH
5REXVWKHLW�-DQJRV�

-DQJR�YHUELUJW�VHLQH�.RPSOH[LWlW�XQG��I�U�GHQ�%HQXW]HU�LUUHOHYDQWH��'HWDLOV�VHLQHU�$UEHLW��ZLH
]XP�%HLVSLHO�'HWDLOV�YRQ�6HUYHUDQIUDJHQ�

,QVJHVDPW�VFKQHLGHW�-DQJR�LQ�GLHVHP�.RPSOH[�HEHQIDOOV�GXUFKVFKQLWWOLFK�DE�

�������� -DQJR�DXV�$XIJDEHQVLFKW

1LFKW�GHU�JHVDPWH�.RPSOH[�GHV�.DXIHQV��VRQGHUQ�QXU�YRUEHUHLWHQGH��NODU� DEJHJUHQ]WH�7HLO�
DXIJDEHQ�ZHUGHQ�DXVJHI�KUW��-DQJR�HUI�OOW�DOVR�YROOVWlQGLJ�GLH�)RUGHUXQJ�QDFK�HLQHP�$JHQ�
WHQV\VWHP��GDV�QXU�]XDUEHLWHW�
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�������� -DQJR�DXV�GHU�6LFKW�GHV�9HUKlOWQLVVHV�%HQXW]HU���$JHQW

9RQ�GHQ�+DXSWIRUGHUXQJHQ��GLH�VLFK�DXV�GHU�.DSVHOXQJ�HUJHEHQ��VHW]W�-DQJR�QXU�GHQ�%HUHLFK
)HHGEDFN�LQ�VHKU�JXWHU�:HLVH�XP��'DJHJHQ�ZHLVW�GLH�6WHXHUEDUNHLW�VWDUNH�0lQJHO�DXI��:HGHU
GLH�$XVZDKO�GHU�4XHOOHQ��QRFK�GLH�%LOGVFKLUPGDUVWHOOXQJ�LVW�YHUlQGHUEDU�

-DQJR�YHUI�JW��EHU�HLQ�EHJUHQ]WHV�6SH]LDOZLVVHQ��VR�GDVV�GLH�$XIJDEH��GLH�HU�LQ����6HNXQGHQ
HUOHGLJW��GHQ�%HQXW]HU�PHKUHUH�6WXQGHQ�NRVWHQ�Z�UGHQ��ZREHL�GDV�QLFKW�DP�8PIDQJ�GHU�$U�
EHLW�OLHJW��VRQGHUQ�WDWVlFKOLFK�DP�PDQJHOQGHQ�:LVVHQ�XP�GLH�ULFKWLJHQ�$QELHWHUTXHOOHQ��$Q�
GHUHUVHLWV�NDQQ�-DQJR�NHLQH�'LDORJH�I�KUHQ��GDUI�QLFKW�HLQPDO�9RUVFKOlJH�PDFKHQ��$XIJDEH
XQG�$UW�GHU�%HZlOWLJXQJ�VLQG�YRQ�YRUQKHUHLQ�IHVWJHOHJW��-DQJR�UHDJLHUW�DXI�.QRSIGUXFN�

$XV�GLHVHQ�*U�QGHQ�Z�UGH�LFK�GDV�9HUKlOWQLV�YRQ�-DQJR�]XP�%HQXW]HU�DOV�GDV�HLQHV�NRP�
SHWHQWHQ�%HIHKOVHPSIlQJHUV�EH]HLFKQHQ�

�������� -DQJR�DXV�6LFKW�GHV�'HOHJDWLRQVSUR]HVVHV

'D�GLH�SURJUDPPLHUWHFKQLVFKHQ�*UXQGODJHQ�YRQ�-DQJR�QLFKW�]XJlQJOLFK�VLQG��EOHLEW�GLH�)UD�
JH�QDFK�GHU�8PVHW]XQJ�YRQ�'HOHJDWLRQ�EHL�GHU�3URJUDPPLHUXQJ�RIIHQ�

2IIHQVLFKWOLFK� IUDJW� -DQJR� VlPWOLFKH�'DWHQTXHOOHQ� SDUDOOHO� DE�� EHQXW]W� DOVR� GLH�7UDQVLWLYLWlW
GHU�'HOHJDWLRQ��XP�(LQ]HODQIUDJHQ�DQ�XQWHUJHRUGQHWH�$JHQWHQ�ZHLWHU]XJHEHQ��'LH�'HOHJDWLRQ
RGHU�:HLWHUJDEH�YRQ�.UHGLWNDUWHQLQIRUPDWLRQHQ�DQ�$QELHWHU�]XP�VFKQHOOHUHQ�$XVI�OOHQ�GHV
%HVWHOO]HWWHOV�LVW�IHKOHUKDIW�

-DQJR� LVW� OHGLJOLFK�DXWRULVLHUW�� ,QIRUPDWLRQHQ�]X�VDPPHOQ�XQG�DXI]XEHUHLWHQ��(U� WlWLJW�NHLQH
.lXIH��I�KUW�DEHU�YRUEHUHLWHQGH�$XIJDEHQ�GXUFK�

-DQJR�LVW�QLFKW�DXWRQRP�LQ�GHP�6LQQH�YRQ�)UHLKHLWVJUDGHQ�EHL�GHU�(UOHGLJXQJ�VHLQHU�$XIJDEH�
'DV�6\VWHP� LVW� HEHQIDOOV�QLFKW�SURDNWLY�� VRQGHUQ�PXVV�YRP�%HQXW]HU� MHGHV�0DO�YRQ�QHXHP
JHVWDUWHW�ZHUGHQ��6RPLW�YHUZHQGHW�HV�DOVR�GDV�3XOO�0RGHOO�GHU�'HOHJDWLRQ�

������ =XVDPPHQIDVVXQJ�GHU�8QWHUVXFKXQJ�-DQJRV

'LH�.RQ]HSWLRQ�YRQ�-DQJR�DOV�$JHQWHQV\VWHP�ZXUGH�GXUFK�GLH�NRQ]HSWLRQHOOH�8QWHUVXFKXQJ
QDFKWUlJOLFK�JHUHFKWIHUWLJW�

'HU�$JHQW�WULWW�QLFKW�LQ�(UVFKHLQXQJ��(LQ�QRUPDOHU�%HQXW]HU�PHUNW�DOVR�QLFKW��GDVV�HU�HV�PLW
HLQHP�$JHQWHQV\VWHP�]X�WXQ�KDW��'DV�LVW�LQ�GHU�MHW]LJHQ�8PVHW]XQJ�YRQ�-DQJR�GXUFKDXV�DQ�
JHEUDFKW��ZHLO�HLQ�$JHQWHQFKDUDNWHU�GLH�,QWHUDNWLRQ�PLW�GHP�MHW]LJHQ�6\VWHP�QLFKW�QDFKKDOWLJ
YHUEHVVHUQ�Z�UGH��6ROOWH�-DQJR�DOOHUGLQJV�XP�GLH�)XQNWLRQHQ�ZLH�ÄSHULRGLVFKHV�6XFKHQ³�XQG
ÄDXWRPDWLVLHUWHV�(LQNDXIHQ³�HUZHLWHUW�ZHUGHQ��N|QQWH�GLHV�GXUFK�HLQHQ�JHHLJQHWHQ�$JHQWHQ�
&KDUDNWHU�XQWHUVW�W]W�ZHUGHQ��$Q�GHU�,QWHUDNWLRQ�PLW�-DQJR�LVW�ZHQLJ�DXV]XVHW]HQ��XPVR�PHKU
GDI�U�DQ�GHU�ELVODQJ�QXU�VHKU�HLQJHVFKUlQNW�P|JOLFKHQ�6WHXHUEDUNHLW�

hEHU�GLH�4XDOLWlW�GHU�$JHQWHQWHFKQRORJLH�OlVVW�VLFK�ZHQLJ�VDJHQ��GD�NHLQH�,PSOHPHQWLHUXQJV�
RGHU�(QWZXUIVGHWDLOV�YRUOLHJHQ��-DQJR�VHOEVW�SUlVHQWLHUWH�VLFK�LP�7HVW�DOV�VWDELO�ODXIHQGHV�6\�
VWHP�� DEHU� GLH� =XYHUOlVVLJNHLW� GHV� -DQJR�%URZVHU�*HVDPWV\VWHPV�ZLUG� GXUFK� GHQ� %URZVHU
EHVWLPPW�� 8QWHU� EHVWLPPWHQ� 8PVWlQGHQ� N|QQHQ� GXUFK� GHQ� (LQIOXVV� DQGHUHU�� GHQ� %URZVHU
HEHQIDOOV�IHUQVWHXHUQGHU�6\VWHPH��VHKU�LQVWDELOH�6\VWHPH�HQWVWHKHQ�� ,Q�GHU�8QWHUVXFKXQJ�WUDW
HLQ�VROFKHU�)DOO�EHLVSLHOVZHLVH�GDQQ�DXI��ZHQQ�]XVlW]OLFK�]X�-DQJR�GDV�5HFRPPHQGHUV\VWHP
$OH[D� DNWLYLHUW�ZDU��'HU�6FKXW]� VHQVLEOHU�'DWHQ� LVW� YRP� MHZHLOLJHQ�$QELHWHU� DEKlQJLJ� XQG
GDYRQ��RE�HU�GDVVHOEH�VLFKHUH�hEHUWUDJXQJVSURWRNROO�ZLH�-DQJR�XQWHUVW�W]W��=XP�7KHPD�5R�



���'DV�.RQ]HSW�'HOHJDWLRQ�EHL�$JHQWHQ��

EXVWKHLW�LVW�]X�VDJHQ��GDVV�-DQJR�GXUFK�GLH�IHVWJHOHJWH�$XVZDKO�GHU�$QELHWHU�NHLQH�QHXWUDOHQ
,QIRUPDWLRQHQ�OLHIHUW�XQG�VR�DXFK�NHLQH�0DUNWWUDQVSDUHQ]�KHUVWHOOHQ�NDQQ��(LQH�5REXVWKHLW�LQ
EH]XJ�DXI�DQGHUH�$JHQWHQ�G�UIWH�QRFK�NHLQH�5ROOH�VSLHOHQ�

)D]LW��'LH�0LVFKXQJ�XQWHUVFKLHGOLFKHU�8QWHUVXFKXQJVYHUIDKUHQ��DXIJDEHQ���+&,�EDVLHUWH�XQG
NRQ]HSWRULHQWLHUWH�8QWHUVXFKXQJ��KDW�VLFK�DOV�I�U�$JHQWHQV\VWHPH�YLHOYHUVSUHFKHQG�HUZLHVHQ�
(UVWPDOV�N|QQHQ�DXFK�$JHQWHQNRQ]HSWH�LQ�GLH�8QWHUVXFKXQJ�HLQIOLH�HQ��'LHVH�LVW�DEHU�LQ�GHU
MHW]LJHQ�)RUP�QRFK�]X�LQKRPRJHQ�XQG�]HLWDXIZHQGLJ��$XV�GLHVHP�*UXQG�ZLUG�YRUJHVFKODJHQ�
GLH�ELVKHULJHQ�3XQNWH� LQ�HLQHP�/HLWIDGHQ�]X�E�QGHOQ��'DV�Z�UGH�GLH�9RUWHLOH�YHUHLQHQ�XQG
GLH�$QZHQGXQJ�DXI�GLH�(QWZXUIVSKDVH�YRQ�$JHQWHQV\VWHPHQ�DXVGHKQHQ��'LHV�ZHUGH�LFK�LP
IROJHQGHQ�YHUVXFKHQ�

����=XVDPPHQIDVVXQJ
'HOHJDWLRQ� YHUHLQLJW� %HQXW]HUZ�QVFKH� QDFK� $UEHLWVHUOHLFKWHUXQJ� PLW� GHP� ]HQWUDOHQ� �
$JHQWHQ� ]XJUXQGHOLHJHQGHQ� �� .RQ]HSW�� 'DGXUFK� ZLUG� GLH� %HGHXWVDPNHLW� DJHQWHQEDVLHUWHU
6RIWZDUHHQWZLFNOXQJ� GHXWOLFK�� ZDV� GHQ� 6FKO�VVHO� ]XU� (QWZLFNOXQJ� HLQHV� /HLWIDGHQV� I�U
$JHQWHQV\VWHPH� GDUVWHOOW�� (LQH� $XVDUEHLWXQJ� GHU� 'HOHJDWLRQ� VFKlUIW� GHQ� %OLFN� I�U� LKUH
]DKOUHLFKHQ�$VSHNWH�XQG�GHUHQ�8PVHW]XQJ�PLW�+&,�0LWWHOQ�

,P� $QZHQGXQJVWHLO� ZXUGH� GHU� 6KRSSLQJDJHQW� -DQJR� HLQJHKHQG� QDFK� HUJRQRPLVFKHQ�
DXIJDEHQ�� XQG� GHOHJDWLRQVRULHQWLHUWHQ� 0HWKRGHQ� XQWHUVXFKW�� ZDV� XQWHU� DQGHUHP� GLH
$QZHQGEDUNHLW�GLHVHU�0HWKRGHQ�EHZLHV��(V�EOHLEW�GLH�$XIJDEH��VLH�LQ�)RUP�HLQHV�/HLWIDGHQV
]X�E�QGHOQ�XQG�]X�YHUHLQKHLWOLFKHQ�
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�� /HLWIDGHQ�]XU�DJHQWHQEDVLHUWHQ
6RIWZDUHHQWZLFNOXQJ

:LH� ODVVHQ� VLFK� GLH� I�U� $JHQWHQ� JHIXQGHQHQ� 8QWHUVXFKXQJVPHWKRGHQ� RSWLPDO� YHUZHUWHQ"
%LVKHU�ZXUGHQ�VLH�OHGLJOLFK�JHWUHQQW�DXI�HLQ]HOQH�$JHQWHQV\VWHPH�DQJHZHQGHW��'RFK�ZHLWDXV
Q�W]OLFKHU�ZlUH�HLQH�%�QGHOXQJ�GLHVHU�0HWKRGHQ�LQ�HLQHU�P|JOLFKVW�DOOJHPHLQ�DQZHQGEDUHQ
)RUP��GLH�'HVLJQHU�]XN�QIWLJHU�$JHQWHQV\VWHPH�EHL�LKUHU�$UEHLW�XQWHUVW�W]W��'LHV�VROO�QXQ�PLW
GHP�Ä/HLWIDGHQV�]XU�DJHQWHQEDVLHUWHQ�6RIWZDUHHQWZLFNOXQJ³�YHUVXFKW�ZHUGHQ����'LHVHU�/HLW�
IDGHQ�LVW�GLH�PHLQHV�:LVVHQV�HUVWH�$QOHLWXQJ��XP�VSH]LHOO�$JHQWHQV\VWHPH�JHEUDXFKVWDXJOLFK
]X�HQWZLFNHOQ�

����(LQOHLWXQJ
1XQ� N|QQHQ� GLH� (UJHEQLVVH� GHU� YRUDXVJHJDQJHQHQ�.DSLWHO� QXW]EULQJHQG� YHUZHUWHW� ZHUGHQ�
'DPLW�GHU�/HLWIDGHQ�QLFKW�DXI�GDV�)RUPDW�HLQHU�&KHFNOLVWH�UHGX]LHUW�EOHLEW��ZHUGHQ�]XVlW]OLFK�
:HUN]HXJH��%HLVSLHOH�VRZLH�ZHLWHUI�KUHQGH�/LWHUDWXU�DQJHJHEHQ�

������ 0RWLYDWLRQ��Ä:R]X�GLHQW�GHU�/HLWIDGHQ"³

=XQlFKVW�VROO�GLH�)UDJH�QDFK�GHU�=LHOULFKWXQJ�GHV�/HLWIDGHQV�EHDQWZRUWHW�ZHUGHQ��VHLQHU�5H�
OHYDQ]�XQG�GHQ�]XJUXQGHOLHJHQGHQ�hEHUOHJXQJHQ��'UHL��EHUJHRUGQHWH�0RWLYH�ELOGHQ�VR]XVD�
JHQ�GHU�Ä*HLVW³��GHU�KLQWHU�GHP�:RUWODXW�GHU�HLQ]HOQHQ�*HVWDOWXQJVJUXQGVlW]H�VWHKW�

��� 'LH� %HQXW]HUIUHXQGOLFKNHLW� YRQ� $JHQWHQV\VWHPHQ� ZLUG� YHUEHVVHUW� �VLHKH� $EVFKQLWW
������'D]X�P�VVHQ�GLH�+DXSWIRUGHUXQJHQ�QDFK�/HUQI|UGHUOLFKNHLW��.RQWUROOLHUEDUNHLW�XQG
9HUWUDXHQVELOGXQJ�HUI�OOW�ZHUGHQ��*OHLFK]HLWLJ�P�VVHQ�QDW�UOLFKH�8VDELOLW\�6WlUNHQ��$E�
QDKPH�YRQ�5RXWLQHWlWLJNHLWHQ��9HUKLQGHUXQJ�YRQ�,QIRUPDWLRQ�2YHUORDG��9HUULQJHUXQJ�GHU
.RPSOH[LWlW�GHV�6\VWHPV��XQWHUVW�W]W�ZHUGHQ�

��� $JHQWHQ� VHW]HQ� GDV�.RQ]HSW�'HOHJDWLRQ� XP� �VLHKH�.DSLWHO� ����'DEHL� LVW� HLQ� ]HQWUDOHU
3XQNW�LP�9HUKlOWQLV�0HQVFK���$JHQW�GDV�9HUWUDXHQ�JHJHQ�EHU�GHP�$JHQWHQ��2IW�LVW�HV�GDV
I�U�GHQ�%HQXW]HU�DOOHLQ�HQWVFKHLGHQGH�.ULWHULXP�I�U�$EOHKQXQJ�RGHU�$N]HSWDQ]��$VSHNWH
ZLH� (UVFKHLQXQJVELOG�� 6WHXHUEDUNHLW� RGHU� =XYHUOlVVLJNHLW� VLQG� GDKHU� LQ� HUVWHU� /LQLH� DOV
YHUWUDXHQVELOGHQGH�0D�QDKPHQ�]X�YHUVWHKHQ�

��� 6RIWZDUHDJHQWHQ� ZHUGHQ� HIIHNWLY� HLQJHVHW]W��'D]X� LVW� HV� QRWZHQGLJ�� $JHQWHQ� QXU� LQ
VROFKHQ�'RPlQHQ�XQG� I�U� VROFKH�$XIJDEHQ�HLQ]XVHW]HQ��ZR� VLH� WUDGLWLRQHOOHQ�6\VWHPHQ
JHJHQ�EHU�JUXQGOHJHQGH�9RUWHLOH�DXIZHLVHQ��'LHV�LVW�HLQH�9RUDXVVHW]XQJ�I�U�GHQ�ODQJIUL�
VWLJHQ�(UIROJ�XQG�GLH�$N]HSWDQ]�YRQ�$JHQWHQV\VWHPHQ��HLQH�GHU� LQ�$EVFKQLWW�����DXIJH�
VWHOOWHQ�+DXSWIRUGHUXQJHQ�

������������������������������ ����������������������������
��'HU�%HJULII�ÄDJHQWHQEDVLHUW³�ZXUGH�ZHJHQ�VHLQHU�VWlUNHUHQ�%HWRQXQJ�GHV�$JHQWHQDVSHNWV� LP�*HJHQVDW]�]X�ÄDJHQWHQRULHQWLHUW³�JHZlKOW�
'HU�%HJULII�GHU�ÄDJHQWHQRULHQWLHUWHQ�3URJUDPPLHUXQJ³�ZXUGH�YRQ�6KRKDP����������I��HLQJHI�KUW��ZRUXQWHU�GLHVHU�HLQH�6SH]LDOLVLHUXQJ�GHU
REMHNWRULHQWLHUWHQ�3URJUDPPLHUXQJ�YHUVWHKW��6KRKDP�EHWUDFKWHW�ÄPHQWDOH�=XVWlQGH³�YRQ�$JHQWHQ�ZLH�hEHU]HXJXQJHQ�XQG�9HUSIOLFKWXQJHQ�
YHUWULWW�DEHU�NHLQH�6FKQLWWVWHOOHQVLFKW�ZLH�LQ�XQVHUHP�)DOO�
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������ $QZHQGXQJVEHUHLFK��Ä:DQQ�KLOIW�GHU�/HLWIDGHQ"³

'HU�/HLWIDGHQ�EH]LHKW�VLFK� LQ�HUVWHU�/LQLH�DXI�$UEHLWVV\VWHPH�XQG�ZHQLJHU�DXI�/HUQV\VWHPH�
6SLHOH�XQG�$JHQWHQ�DXV�GHP�%HUHLFK�GHU�)RUVFKXQJ��,Q�/HUQV\VWHPHQ�G�UIHQ�$JHQWHQ�PRWL�
YLHUHQGHQ�(LJHQVFKDIWHQ�KDEHQ��LQ�6SLHOHQ�UHLQ�GHU�8QWHUKDOWXQJ�GLHQHQ��XQG�LQ�)RUVFKXQJV�
DQZHQGXQJHQ� JLEW� HV� NHLQHUOHL� %HVFKUlQNXQJHQ� I�U� $JHQWHQ�� ,Q� $UEHLWVV\VWHPHQ� GDJHJHQ
KDEHQ�$JHQWHQ�IHVW�GHILQLHUWH�$XIJDEHQ��EHLVSLHOVZHLVH�%HODVWXQJVRSWLPLHUXQJ���XQWHUOLHJHQ
]DKOUHLFKHQ�%HVFKUlQNXQJHQ�XQG�P�VVHQ�YHUJOHLFKEDUHQ�$QZHQGXQJHQ�JHJHQ�EHU�GHXWOLFKH
9RUWHLOH�DXIZHLVHQ�

'HU�$JHQWHQEHJULII�ZLUG�LP�6LQQH�GHU�'HILQLWLRQ�/LHEHUPDQV��$EVFKQLWW�������HLQJHVFKUlQNW
DXI�JOHLFK]HLWLJH�8VHU��XQG�6\VWHPDJHQWHQ��YHUZHQGHW��'HVKDOE�EH]LHKHQ�VLFK�GLH�IROJHQGHQ
*HVWDOWXQJVJUXQGVlW]H�UHLQ�DXI�GLH�6FKQLWWVWHOOH�]ZLVFKHQ�$JHQW�XQG�%HQXW]HU��QLFKW�DEHU�DXI
2UJDQLVDWLRQ�XQG�.RPPXQLNDWLRQ�QDFKJHVFKDOWHWHU�$JHQWHQ�

'LHVHU� /HLWIDGHQ� HQWKlOW� NHLQH� RSHUDWLRQDOLVLHUWHQ�.ULWHULHQ�� VRQGHUQ� ÄZHLFKH³�*HVWDOWXQJV�
JUXQGVlW]H��ZDV�QDFK�']LGD�������������OHJLWLP�LVW��GD�GHU�/HLWIDGHQ�EHLP�(QWZXUI�GHU�%HQXW�
]HUVFKQLWWVWHOOH�QHXHU�6RIWZDUHDJHQWHQ�KLOIW��,VW�DOOHUGLQJV�HLQH�DQVFKOLH�HQGH�(YDOXLHUXQJ�GHU
6FKQLWWVWHOOH�EHDEVLFKWLJW��VR�P�VVHQ�EHUHLWV� MHW]W�VSH]LHOOH�XQG��EHUSU�IEDUH�$QIRUGHUXQJHQ�
VSULFK�.ULWHULHQ�� DQ�GLH� ]X� HQWZLFNHOQGH�6RIWZDUH� IRUPXOLHUW�ZHUGHQ��+LQZHLVH� GD]X� OLHIHUW
$EVFKQLWW�����

������ $UW�GHU�+LOIH��Ä:LH�KLOIW�GHU�/HLWIDGHQ"³

=X�EHDFKWHQ�LVW��GDVV�GLHVHU�/HLWIDGHQ�QXU�HLQH�DOOJHPHLQH�+LOIHVWHOOXQJ�JHEHQ�NDQQ��'HVKDOE
ZLUG� QXU� YHUHLQ]HOW� DXI� YHUVFKLHGHQH� 7\SHQ� YRQ� $JHQWHQV\VWHPHQ� HLQJHJDQJHQ�� :HLO� GHU
/HLWIDGHQ�±�lKQOLFK�ZLH�HLQ�6W\OHJXLGH�±�DXI�HLQHU�DEVWUDNWHQ�(EHQH�IRUPXOLHUW�LVW��LVW�HU�SULQ�
]LSLHOO�SURJUDPPLHUVSUDFKHQ�XQDEKlQJLJ��HQWKlOW�GDI�U�DEHU�DXFK�NHLQH�,PSOHPHQWLHUXQJGH�
WDLOV�� (IIL]LHQ]� XQG�*�WH� GHU� 3URJUDPPLHUXQJ�ZHUGHQ� QLFKW� HUIDVVW�� (EHQIDOOV� QLFKW� 7KHPD
GHV� /HLWIDGHQV� VLQG�2SWLPLHUXQJHQ� GHV�$JHQWHQ� QDFK� VRIWZDUHWHFKQLVFKHQ�*HVLFKWVSXQNWHQ
ZLH�*HVFKZLQGLJNHLW�RGHU�|NRQRPLVFKHU�8PJDQJ�PLW�GHU�%DQGEUHLWH�GHV�1HW]ZHUNV��6RUJ�
IlOWLJ� YRP� 3URJUDPPLHUHU� ]X� ZlKOHQ� VLQG� +LOIVPLWWHO� XQG� 'DWHQTXHOOHQ� I�U� $JHQWHQ�� EHL�
VSLHOVZHLVH�HLQH�JHHLJQHWH�2QWRORJLH�I�U�HLQHQ�,QIRUPDWLRQ�%URNHU�$JHQWHQ�

����'HVLJQNRPSOH[H
'DV�LQ�$EVFKQLWW�����DXVJHDUEHLWHWH�0RGHOO�GHU�'HOHJDWLRQ�EHQXW]W�HLQH�(LQWHLOXQJ�LQ�GLH�%H�
UHLFKH�%HQXW]HU��$XIJDEH��$JHQW��9HUKlOWQLV�%HQXW]HU�$JHQW� VRZLH�3UR]HVV�GHU�'HOHJDWLRQ�
'D�GHU�/HLWIDGHQ�LQ�EHVRQGHUHP�0D�H�'HOHJDWLRQ�XPVHW]HQ�VROO��KDEH�LFK�GLH�(LQWHLOXQJ�GHU
'HOHJDWLRQ�I�U�GHQ�/HLWIDGHQ��EHUQRPPHQ����-HGHU�.RPSOH[�EHJLQQW�PLW�HLQHU��EHUEOLFNVDUWL�
JHQ�=XVDPPHQIDVVXQJ�UHOHYDQWHU�)UDJHQ�XQG�0HWKRGHQ��HUJlQ]W�XP�SUDNWLVFKH�%HLVSLHOH�XQG
DEJHVFKORVVHQ�GXUFK�9HUZHLVH�DXI�EHUHLWV� LQ�$EVFKQLWW�����EHKDQGHOWH�DJHQWHQUHOHYDQWH�*H�
VWDOWXQJVJUXQGVlW]H�

������������������������������ ����������������������������
���'HP�/HVHU�PDJ�DXIIDOOHQ��GDVV�GHU�'HVLJQNRPSOH[�Ä3UR]HVV�GHU�'HOHJDWLRQ³�GHV�0RGHOOV�GHU�'HOHJDWLRQ�QLFKW�ZHLWHU�EHU�FNVLFKWLJW�ZLUG�
'LH�8UVDFKH�LVW��GDVV�HU�PLW�$XVQDKPH�GHV�3XQNWHV�$XWKRULVLHUXQJ�QXU�,PSOHPHQWLHUXQJVWHFKQLNHQ�HQWKlOW��XQG�GLHVH�ZHUGHQ�LP�/HLWIDGHQ
QLFKW�EHKDQGHOW��'HU�3XQNW�$XWRULVLHUXQJ�VHOEVW�EHGDUI�NHLQHU�ZHLWHUHQ�(UOlXWHUXQJ��GD�LQ�$EVFKQLWW�������JHNOlUW�ZXUGH��GDVV�GLH�9HUDQW�
ZRUWXQJ�I�U�$NWLRQHQ�GHV�$JHQWHQ�LQ�MHGHP�)DOO�EHLP�%HQXW]HU�YHUEOHLEW�
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������ .RPSOH[����'HU�$JHQW

'LHVHU�.RPSOH[�JLEW�+LOIHVWHOOXQJ�EHL�GHU�)UDJH��ZDQQ�GHU�(LQVDW]�YRQ�$JHQWHQ�ORKQHQG�LVW�
:HLWHUH�7KHPHQ�VLQG�GLH�]XYHUOlVVLJH�XQG�IHKOHUIUHLH�$UEHLWVZHLVH�VRZLH�UREXVWH�,QWHUDNWLR�
QHQ�PLW�DQGHUHQ�$JHQWHQ��YJO��$EVFKQLWW���������=XQlFKVW�VLQG�LQ�7DEHOOH����8PVHW]XQJVKLO�
IHQ�]XP�DNWXHOOHQ�.RPSOH[�]XVDPPHQJHIDVVW�

7DEHOOH�����8PVHW]XQJVKLOIHQ�]XP�.RPSOH[�Ä$JHQW³

,VW�GLH�8PVHW]XQJ�DOV�$JHQWHQV\VWHP�LP�NRQNUHWHQ�)DOO�DQJHEUDFKW"��$����������
)UDJHQ ���.DQQ�GDV�3UREOHP�GXUFK�HLQ�$JHQWHQV\VWHP�ZLUNVDP�JHO|VW�ZHUGHQ"

È�VLHKH�$JHQWHQGHILQLWLRQ�LQ�$EVFKQLWW����
���,VW�HLQ�$JHQWHQV\VWHP�KLHU�NRQYHQWLRQHOOHQ�3URJUDPPHQ��EHUOHJHQ"

È�'DQQ�VHW]W�HV�'HOHJDWLRQ��.DSLWHO����XP�
:HQQ����XQG����HUI�OOW�VLQG��LVW�GLH�8PVHW]XQJ�DOV�$JHQWHQV\VWHP�DQJHEUDFKW�

,QGL]LHQ�I�U�$JHQWHQHLJ�
QXQJ�HLQHU�]X�HQWZLN�
NHOQGHQ�$QZHQGXQJ

•� $V\QFKURQH�$XIJDEHQ�H[LVWLHUHQ�
•� $QZHQGXQJ�VROO�]X�JHZLVVHP�*UDG�DXWRQRP�YRP�%HQXW]HU�VHLQ�
•� 9HUWHLOWH��SDUDOOHOH�5HWULHYDO�$XIJDEHQ�H[LVWLHUHQ�

%HLVSLHOH�I�U�DJHQWHQJH�
HLJQHWH�6RIWZDUH

•� $XIJDEHQ��)LOWHU��6WHOOYHUWUHWHU��6KRSSLQJDJHQWHQ��5HFRPPHQGHU��+LOIHV\VWHPH
�VLHKH�W\SLVFKH�$JHQWHQDXIJDEHQ�LQ�$EVFKQLWW�����

•� =X�W\SLVFKHQ�(LJHQVFKDIWHQ�VLHKH�(QGH�GLHVHV�$EVFKQLWWV

=XYHUOlVVLJNHLW��$EVFKQLWW��������� 5REXVWKHLW�JHJHQ�EHU�GHU�8PZHOW��$����������
*HVWDO�
WXQJVULFKWO�
�$������

$VSHNWH�GHU�+DXSWIRUGHUXQJ���QDFK�9HUWUDXHQV�
ELOGXQJ��.RPIRUW��(UZDUWXQJVNRQIRUPLWlW�
6WHXHUEDUNHLW��)HHGEDFN

'DWHQVFKXW]��'DWHQVLFKHUKHLW

0HWKRGHQ •� %HQXW]HUPRGHOOLHUXQJ
•� &$6(�7RROV
•� 'HVLJQ�3DWWHUQV

•� *HJHQ�/DXVFKDQJULIIH�È�VWDUNH�9HUVFKO�V�
VHOXQJVWHFKQLNHQ�HLQVHW]HQ

•� *HJHQ�0DQLSXODWLRQ�È�$JHQW�VROOWH�ÄJHVXQ�
GHV�0LVVWUDXHQ³�EHVLW]HQ

•� *HJHQ�=HUVW|UXQJ�È�$XWRQRPLH�GHV�$JHQ�
WHQ�HUKDOWHQ

%HLVSLHOH •� $NWLRQHQ�VROOWHQ�XPNHKUEDU�VHLQ��81'2�
)XQNWLRQ�

•� 6LFKHUKHLWVDEIUDJHQ�YRU�ZLFKWLJHQ�$NWLRQHQ
•� 6HUL|VH�)XQNWLRQVEHVFKUHLEXQJ�GHV�$JHQWHQ
•� $JHQW�]HUWLIL]LHUHQ�ODVVHQ��]�%��EHL�9HUL6LJQ�

•� ,QWHUDNWLRQVIlKLJNHLW�GHV�$JHQWHQ�OLPLWLHUHQ
•� .HLQH�%HVFKUlQNXQJ�DXI�HLQ�$QJHERW�HLQH
4XHOOH

:HLWHUI�K�
UHQGH�/LW�

=X�'HVLJQ�3DWWHUQV�VLHKH�.HQGDOO��������XQG
$ULGRU�X�D��������

/DQLHU��������ZDUQW�YRU�*HIDKUHQ�I�U�6RIWZD�
UHDJHQWHQ

=X�DJHQWHQEH]RJHQHQ�'HOHJDWLRQVDVSHNWHQ�VLHKH�$EVFKQLWW���������.RPSHWHQ]��:LVVHQ��=XYHUOlVVLJNHLW��5R�
EXVWKHLW��XQG�5HGXNWLRQ�GHU�.RPSOH[LWlW�

�������� (QWVFKHLGXQJ�I�U�RGHU�JHJHQ�$JHQWHQ

)ROJHQGH�HQWVFKHLGHQGHQ�)UDJHQ�P�VVHQ�YRU�GHP�%HJLQQ�GHU�6RIWZDUHNRQ]HSWLRQ�EHDQWZRU�
WHW�ZHUGHQ�

��� .DQQ�GDV�3UREOHP�GXUFK�HLQ�$JHQWHQV\VWHP�ZLUNVDP�JHO|VW�ZHUGHQ"

��� ,VW�HLQ�$JHQWHQV\VWHP�KLHU�NRQYHQWLRQHOOHQ�6RIWZDUHV\VWHPHQ��EHUOHJHQ"

'LH� HUVWH� )UDJH� OlVVW� VLFK� UHODWLY� OHLFKW�PLW�%OLFN� DXI� GLH�$JHQWHQGHILQLWLRQ� �$EVFKQLWW� ����
O|VHQ�� (UJlQ]HQG� N|QQHQ� GLH� .RQNUHWLVLHUXQJHQ� XQG�$XIJDEHQ� DXV� GHP�$JHQWHQPRGHOO� LQ
$EVFKQLWW� ���� KHUDQJH]RJHQ�ZHUGHQ��$XFK� GLH� LQ�7DEHOOH� ��� JHQDQQWHQ� ,QGL]LHQ� ODVVHQ� GLH
$JHQWHQHLJQXQJ�HLQHU�]X�HQWZLFNHOQGHQ�$QZHQGXQJ�HUNHQQHQ�



���/HLWIDGHQ�]XU�DJHQWHQEDVLHUWHQ�6RIWZDUHHQWZLFNOXQJ��

1XQ�NRPPW�GLH�]ZHLWH�)UDJH�LQV�6SLHO��PLW�GHU�QLFKW�QXU�GLH�0|JOLFKNHLW�GHU�$JHQWHQXPVHW�
]XQJ��VRQGHUQ�GHUHQ�9RUWHLOH�EHWUDFKWHW�ZHUGHQ��'HQQ�ZHQQ�GHU�(LQVDW]�YRQ�$JHQWHQ�NHLQH
NODUHQ�9RUWHLOH�KDW�� WUlJW� HU�ZHGHU� ]XU�(UJRQRPLH�GHV�3URJUDPPV�QRFK� ]X� HLQHU�9HUGHXWOL�
FKXQJ�GHV�$JHQWHQNRQ]HSWV�EHL��(KHU�ZHUGHQ�%HQXW]HU�YHUZLUUW�RGHU�LQ�LKUHQ�$QQDKPHQ��EHU
GLH�(LJHQVFKDIWHQ�XQG�)lKLJNHLWHQ�GHV�6\VWHPV�JHWlXVFKW�

'HU� 9RUWHLO� JHJHQ�EHU� NRQYHQWLRQHOOHQ� 3URJUDPPHQ� VLQG� GLH� .RQ]HSWH� YRQ� $JHQWHQV\VWH�
PHQ��GLH�LQ�.DSLWHO���XQWHU�GHP�%HJULII�'HOHJDWLRQ�XQWHUVXFKW�ZXUGHQ��1XU�GDQQ�LVW�GLH�8P�
VHW]XQJ�HLQHU�$QZHQGXQJ�GXUFK�HLQ�$JHQWHQV\VWHP�VLQQYROO��ZHQQ�VLH�NRQYHQWLRQHOOHQ�8PVHW�
]XQJHQ�JHJHQ�EHU�NRQ]HSWLRQHOO��EHUOHJHQ�LVW��'HQQ�GDQQ�WUlJW�GLH�:DKO�YRQ�$JHQWHQ�QLFKW
QXU� ]XP� (UIROJ� GHV� 3URJUDPPV�� VRQGHUQ� DXFK� ]XP� (UIROJ� GHU� $JHQWHQWHFKQRORJLH� �VLHKH
$EELOGXQJ����LQVJHVDPW�EHL�

)ROJHQGH��DXV�$EVFKQLWW�������HQWQRPPHQHQ�3XQNWH�GHXWHQ�DXI�GLH�HLQHU�$QZHQGXQJ�]XJUXQ�
GH�OLHJHQGHQ�$JHQWHQNRQ]HSWH�KLQ��6ROOWHQ�PHKUHUH�YRQ�LKQHQ�LP�NRQNUHWHQ�)DOO�]XWUHIIHQ��VR
LVW�GLH�8PVHW]XQJ�DOV�$JHQWHQV\VWHP�YRUWHLOKDIW�

•� 'HU�%HQXW]HU�P|FKWH�OlVWLJH�RGHU�VFKZLHULJH�$XIJDEHQ�YRP�6\VWHP�HUOHGLJHQ�ODVVHQ�

•� 'LH�+DXSWDXIJDEH�GHV�6\VWHPV�LVW�GLH�5HGXNWLRQ�GHU�.RPSOH[LWlW�HLQHV�EHVWHKHQGHQ�6\�
VWHPV�

•� 'DV�6\VWHP��EHUQLPPW�7HLODXIJDEHQ��DUEHLWHW�GHP�%HQXW]HU�]X�

•� 'LH�$XIJDEHQEHUHLFKH�GHV�6\VWHPV�XQG�GHV�%HQXW]HUV�VLQG�NODU��RGHU�EHZXVVW��YRQHLQDQ�
GHU�JHWUHQQW�

•� 'HU�%HQXW]HU�DXWRULVLHUW�GDV�6\VWHP�]X�EHVWLPPWHQ�$NWLRQHQ�

�������� =XYHUOlVVLJNHLW

'LHVHU�3XQNW�GHFNW�GLH�%HUHLFKH�.RUUHNWKHLW��6LFKHUKHLW�XQG�'DWHQVFKXW]�DE��VHW]W�GLH�+\SR�
WKHVH�]X�'DWHQVFKXW]�'DWHQVLFKHUKHLW� �$EVFKQLWW��������XP�XQG� LVW� HLQH�ZLFKWLJH�9RUDXVVHW�
]XQJ�I�U�GLH�+HUVWHOOXQJ�YRQ�9HUWUDXHQ��ZLH�JHIRUGHUW�LQ�$EVFKQLWW�����

6\VWHPIHKOHU�N|QQHQ�EHL�$JHQWHQ�VFKOLPPH��XQG�DXFK�WHXUH��)ROJHQ�KDEHQ��'LHV�NDQQ�GXUFK
EHZHLVEDU�NRUUHNWH�6RIWZDUH�YHUKLQGHUW�ZHUGHQ��'RFK�GD�KHXWLJH�(QWZLFNOXQJVXPJHEXQJHQ
GLH�.RUUHNWKHLW�GHU�PLW� LKU�HQWZLFNHOWHQ�6RIWZDUH�QLFKW�EHZHLVHQ�N|QQHQ��VROOWHQ�]XPLQGHVW
GLH�7HFKQLNHQ�GHU�6RIWZDUHHUVWHOOXQJ�YRQ�$JHQWHQ�KRKHQ�6WDQGDUGV� JHQ�JHQ�� ,QVEHVRQGHUH
GLH�WUDGLWLRQHOOH�6RIWZDUH�(QWZLFNOXQJVPHWKRGH�ZLH�GHU�7HVW�'HEXJ�=\NOXV�LVW�ZHJHQ�VHLQHU
)HKOHUWUlFKWLJNHLW� NHLQ� JXWHU� $QVDW]�� :�QVFKHQVZHUW� LVW� GDJHJHQ� GLH� 9HUZHQGXQJ� YRQ
$JHQWHQ�%DXNlVWHQ��&$6(�7RROV��� XQG�JHHLJQHWHU�'HVLJQ�3DWWHUQV���� DOOHVDPW�0D�QDKPHQ�
GLH�]XU�(QWZLFNOXQJ�IHKOHUDUPHU�6\VWHPH�EHLWUDJHQ�

0|JOLFKH� )DOVFKHLQJDEHQ� YRQ� %HQXW]HUVHLWH� P�VVHQ� DEJHIDQJHQ� RGHU� XPNHKUEDU� JHPDFKW
ZHUGHQ�� EHLVSLHOVZHLVH� GXUFK� 6LFKHUKHLWVDEIUDJHQ� XQG�� ZR� P|JOLFK�� GXUFK� 81'2�
)XQNWLRQHQ��(V�PXVV�GHP�$JHQWHQ�ZHLWHUKLQ�XQP|JOLFK�VHLQ��JHJHQ�GHQ�:LOOHQ�GHV�%HQXW]HUV
]X�KDQGHOQ�

������������������������������ ����������������������������
���&$6(��&RPSXWHU�$LGHG�6RIWZDUH�(QJLQHHULQJ��7RROV�VLQG�LQWHJULHUWH�(QWZLFNOXQJVXPJHEXQJHQ��GLH�HLQH�NRPIRUWDEOH�XQG�SURIHVVLRQHOOH
(UVWHOOXQJ�DXFK�JU|�HUHU�6RIWZDUHV\VWHPH�HUP|JOLFKHQ�VROOHQ�
���'HVLJQ�3DWWHUQV�VLQG�LQIRUPHOOH�0HWKRGHQ�GHV�6RIWZDUH�(QJLQHHULQJV��GLH�GLH�)RUP�HLQHV�3UREOHP�/|VXQJV�3DDUHV�KDEHQ��6LH�VLQG�LQ�GHQ
OHW]WHQ�-DKUHQ�LQ�REMHNW�RULHQWLHUWHQ�3URJUDPPLHUVSUDFKHQ�SRSXOlU�JHZRUGHQ�



���/HLWIDGHQ�]XU�DJHQWHQEDVLHUWHQ�6RIWZDUHHQWZLFNOXQJ ��

'HU�$JHQW�VROOWH�HLQ�0LQGHVWPD��DQ�=HLW�XQG�$XIPHUNVDPNHLW�GHV�%HQXW]HUV�EHDQVSUXFKHQ�
'LHV�NDQQ�GXUFK�0HWKRGHQ�ZLH�%HQXW]HUPRGHOOLHUXQJ�XQG�NRQVHTXHQWHV�)HHGEDFN�DQJHVWUHEW
ZHUGHQ��*U|�WH�9RUVLFKW�PX��GHU�$JHQW�EHLP�8PJDQJ�PLW�*HOGPLWWHOQ�GHV�%HQXW]HUV�ZDOWHQ
ODVVHQ��+LHU�VLQG�&RQVWUDLQWV�ZLH�6LFKHUKHLWVDEIUDJHQ�Q|WLJ��$XFK�GLH�%HVFKUHLEXQJ�GHU�)l�
KLJNHLWHQ�XQG�GHV�/HLVWXQJVXPIDQJV�HLQHV�$JHQWHQ�PXVV�VHUL|V�VHLQ�

'HU�6FKXW]�GHU�'DWHQ�GHV�%HQXW]HU�VROOWH�HLQH�6HOEVWYHUVWlQGOLFKNHLW�VHLQ��6RZRKO�GHU�XQDXWR�
ULVLHUWH�=XJULII�YRQ�'ULWWHQ��DOV�DXFK�GLH�DNWLYH�:HLWHUJDEH�DQ�'ULWWH�LVW�DXV]XVFKOLH�HQ��$E�
]XZlJHQ�LVW�GDV�,QWHUHVVH�GHU�-XVWL]�DQ�1XW]HUGDWHQ�]XP�=ZHFN�GHU�6WUDIYHUIROJXQJ��0HWKR�
GHQ�I�U�GHQ�'DWHQVFKXW]�VLQG�GLH�VWDUNH�9HUVFKO�VVHOXQJ�DOOHU�VHQVLEOHQ�'DWHQ��GLH�GHU�$JHQW
JHVSHLFKHUW�KDW�E]Z��NRPPXQL]LHUW�

(LQH� ZLFKWLJH� 5ROOH� EHL� DOO� GLHVHQ� 3XQNWHQ� N|QQHQ� =HUWLIL]LHUXQJVEHK|UGHQ� ZLH� 9HUL6LJQ
VSLHOHQ��GLH�VFKRQ�KHXWH�:HEVHLWHQ�XQG��EHU�VLH�DQJHERWHQH�3URJUDPPH�Ä]HUWLIL]LHUHQ³��'DV
EHGHXWHW�QLFKW�PHKU��DOV�GDVV�GHU�%HQXW]HU�YRU�GHP�$EUXI�GHU�'DWHQ�HLQHQ�+LQZHLV�DXI�GHQ
$XWRU�EHNRPPW�XQG�GDUDXI��GDVV�NHLQ�GULWWHU�GLHVH�'DWHQ�PDQLSXOLHUW�KDW��(V�WUlJW�DEHU�HQRUP
]XP�9HUWUDXHQ�DXI�GHU�%HQXW]HUVHLWH�EHL��$QDORJ�N|QQWHQ�GHP�%HQXW]HU�XQEHNDQQWH�$JHQWHQ
YRU�GHP�HUVWHQ�6WDUW�HLQHQ�+LQZHLV��EHU�LKUH�+HUNXQIW��8QEHGHQNOLFKNHLW�XQG�=XYHUOlVVLJNHLW
JHEHQ�

,Q� GHU� OHW]WHQ� =HLW� LVW� ZHLWHUI�KUHQGH� /LWHUDWXU� ]X� 'HVLJQ� 3DWWHUQV� I�U� $JHQWHQV\VWHPH� HU�
VFKLHQHQ��.HQGDOO�X�D���������]HLJW�GHQ�(LQVDW]�YRQ�'HVLJQ�3DWWHUQV�LQ�0XOWLDJHQWHQV\VWHPHQ�
$ULGRU�X�D���������HQWZLUIW�3DWWHUQV�I�U�PRELOH�$JHQWHQ�

�������� 5REXVWKHLW

0LW�5REXVWKHLW�EH]HLFKQH�LFK�GLH�)RUWVHW]XQJ�GHV�9HUWUDXHQV�LQ�GHQ�$JHQWHQ��'LH�YRUDXVJH�
JDQJHQ�$VSHNWH�KDWWHQ�GDV�=LHO��GDVV�GHU�$JHQW�VHOEVW�]XYHUOlVVLJ�DUEHLWHW�XQG�VHLQH�6FKQLWW�
VWHOOH�PLW�GHP�%HQXW]HU�RSWLPLHUW� LVW��'LH�VLFK�QXQ�DQVFKOLH�HQGHQ�3XQNWH�YHUODVVHQ�GLH�GL�
UHNWH� ,QWHUDNWLRQVXPJHEXQJ�XQG� JHKHQ� DXI� GLH� EHVRQGHUHQ� XQG� I�U� GLH� =XNXQIW� DEVHKEDUHQ
*HIDKUHQ�I�U�$JHQWHQ�LQ�1HW]ZHUNHQ�HLQ�� ,FK�KDOWH�HV�I�U�ZHVHQWOLFK��VLH�]X�HUZlKQHQ��ZHLO
GXUFK�VLH�GLH�ELVKHU�HUUHLFKWH�)XQNWLRQVIlKLJNHLW�YRQ�H[WHUQHU�6HLWH�]XQLFKWH�JHPDFKW�ZHUGHQ
NDQQ��(V�VLQG�GDKHU�0D�QDKPHQ�Q|WLJ��XP�$JHQWHQ�JHJHQ�*HIDKUHQ�DE]XVLFKHUQ��GHQHQ�VLH�LQ
HLQHU�SRWHQWLHOO�IHLQGOLFKHQ�1HW]ZHUNXPJHEXQJ�DXVJHVHW]W�VLQG�

0HKUHUH�*HIDKUHQTXHOOHQ�VLQG�GHQNEDU��/DXVFKDQJULII��0DQLSXODWLRQ��5DXE�XQG�=HUVW|UXQJ�

•� 'LH� LQWHUQHQ�'DWHQ�GHV�$JHQWHQ�ZHUGHQ�ÄDEJHK|UW³��ZDV� VLFK�GXUFK�VWDUNH�9HUVFKO�VVH�
OXQJVWHFKQLNHQ�HUVFKZHUHQ�OlVVW�

•� 'HU� $JHQW� ZLUG� YRQ� GHVWUXNWLYHQ� $JHQWHQ� RGHU� 3HUVRQHQ� ÄDXVJHUDXEW´�� EHNRPPW� DOVR
]XP�%HLVSLHO�PLQGHUZHUWLJH�RGHU�JDU�NHLQH�:DUH�I�U�VHLQ�*HOG��'HU�$JHQW�PXVV�]ZLVFKHQ
VHUL|VHQ� XQG� XQVHUL|VHQ� $QELHWHUQ� XQWHUVFKHLGHQ� N|QQHQ� VRZLH� ]ZLVFKHQ� UHDOLVWLVFKHQ
XQG�XQUHDOLVWLVFKHQ�$QJHERWHQ�

•� (LQ� ,QIRUPDWLRQVDJHQW� OLHIHUW�NHLQH�QHXWUDOH�$QELHWHU�EHUVLFKW��VRQGHUQ�ZLUG�YRQ�HLQ]HO�
QHQ�$QELHWHUQ�XQ]XOlVVLJ�EHHLQIOXVVW��/DQLHU��������ZHLVW�GDUDXI�KLQ��GDVV�EHL�HLQHU�YRQ
$JHQWHQ� GRPLQLHUWHQ� 6LFKW� DXI� ,QIRUPDWLRQVTXHOOHQ� Ä:HUEXQJ� ]X� GHU� .XQVW� >ZLUG@�
$JHQWHQ�]X�NRQWUROOLHUHQ´��8QG�HV�EHVWHKH�GLH�*HIDKU��GLHVH�.RQWUROOH�DXFK�GXUFK�%HVWH�
FKXQJ��+DFNHQ�RGHU�VRQVWLJH�LOOHJDOH�0HWKRGHQ�]X�HUODQJHQ��'HU�$JHQW�PXVV�HLQH�SULQ]L�
SLHOOH�$XWRQRPLH�JHJHQ�EHU�VHLQHQ�3DUWQHUQ�EHZDKUHQ�
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•� $JHQWHQ�VROOHQ�NRRSHULHUHQ�XQG�VLFK�DXVWDXVFKHQ�N|QQHQ��(V�PXVV�DEHU�YHUKLQGHUW�ZHU�
GHQ�� GDVV� HLQ� $JHQW� GXUFK� VHKU� VFKQHOOH� 6HULHQ� H[WHUQHU� $QIUDJHQ� DX�HU� .UDIW� JHVHW]W
ZLUG�� 'XUFK� GLHVH� E|VDUWLJH�� DEHU� LP�:::� GXUFKDXV� YHUEUHLWHWH� 7HFKQLN� NDQQ� JDQ]H
:HEVHUYHU�XQG�&RPSXWHU�GD]X�JHEUDFKW�ZHUGHQ��GHQ�'LHQVW�]X�YHUZHLJHUQ��8PVR�ZLFKWL�
JHU�LVW�HLQH�,PPXQLWlW�GHV�$JHQWHQ�JHJHQ�VROFKH�0HWKRGHQ�

$JHQWHQ�P�VVHQ� DOVR� UREXVW� JHQXJ� VHLQ�� VROFKHQ�P|JOLFKHQ�$WWDFNHQ� ]X�ZLGHUVWHKHQ��'LHV
NDQQ� ]XP� %HLVSLHO� GXUFK� HLQH� YRP� 8PIDQJ� KHU� VWUHQJ� TXRWLHUWH� ,QWHUDNWLRQVIlKLJNHLW� GHV
$JHQWHQ� JHVFKHKHQ�� GXUFK� HLQH� JHJHQVHLWLJH� $XWKHQWLIL]LHUXQJ� YRQ� $JHQWHQ� PLW� +LOIH� GHU
HUZlKQWHQ�=HUWLIL]LHUXQJVVFKO�VVHO��6LQQYROO�N|QQHQ�DXFK�Ä)DXVWUHJHOQ³�GHV�WlJOLFKHQ�/HEHQV
VHLQ�ZLH�GLHVH��HUVW�QDFK�GHP�(LQKROHQ�GUHLHU�NRQNXUULHUHQGHU�$QJHERWH�HLQHQ�.DXI�]X�WlWL�
JHQ�� 6HKU� Z�QVFKHQVZHUW�� DEHU� VFKZHUHU� ]X� UHDOLVLHUHQ� LVW� HLQ� HLQJHEDXWHV� 0LVVWUDXHQ� GHV
$JHQWHQ�JHJHQ�EHU�ÄXQP|JOLFKHQ³��]XP�%HLVSLHO�XQUHDOLVWLVFK�J�QVWLJHQ�$QJHERWHQ�

(V� HPSILHKOW� VLFK� HLQH�/HNW�UH�YRQ�/DQLHU� �������� GHU� ]ZDU�$JHQWHQ� JHQHUHOO� DEOHKQW�� DEHU
ZLFKWLJH�+LQZHLVH�DXI�*HIDKUHQ�GXUFK�IUHPGH�$JHQWHQ�JLEW�

������ .RPSOH[����'HU�%HQXW]HU

'LH� I�U� GHQ�%HQXW]HU�ZHVHQWOLFKHQ�$VSHNWH� GHU�'HOHJDWLRQ� VLQG�0RWLYDWLRQ� XQG� 9HUWUDXHQ
�VLHKH�$EVFKQLWW� ��������'HU�%HQXW]HU� EUDXFKW� HLQH�0RWLYDWLRQ� ]XU�%HQXW]XQJ�GHV�$JHQWHQ�
XQG�HU�PXVV�LKP�PLW�5HFKW�YHUWUDXHQ�N|QQHQ��%HLGHV�KlQJW�]XQlFKVW�YRP�(UVFKHLQXQJVELOG
GHV� $JHQWHQ� DE�� GDV� LQ� $QVFKOXVV� DQ� GLH� 8PVHW]XQJVKLOIHQ� GHV� .RPSOH[HV� Ä%HQXW]HU³� LQ
7DEHOOH����WKHPDWLVLHUW�ZLUG�
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7DEHOOH�����8PVHW]XQJVKLOIHQ�]XP�.RPSOH[�Ä%HQXW]HU³

(UVFKHLQXQJVELOG�GHV�$JHQWHQ��$EVFKQLWW���������
*HVWDOWXQJVULFKWO�
�$EVFKQLWW�����

(UZDUWXQJVNRQIRUPLWlW��&RQFHSWXDO�0RGHOV

+LQZHLVH •� $OWHUQDWLYHQ�]X�YRUJHJHEHQHQ�(UVFKHLQXQJVELOGHUQ�DQELHWHQ�
•� 0|JOLFKH�NXOWXUVSH]LILVFKH�.RQQRWDWLRQHQ�YRQ�&KDUDNWHUHQ�EHU�FNVLFKWLJHQ�

)UDJHQ +DW�GDV�:LVVHQ�GHV�%HQXW]HUV�GDU�EHU��GDVV�GDV�6\VWHP�HLQ�$JHQWHQV\VWHP�LVW��9RUWHLOH�I�U
VHLQ�9HUVWlQGQLV�RGHU�9HUWUDXHQ"�9HUEHVVHUW�HV�GLH�$UEHLWVHIIL]LHQ]�GHV�%HQXW]HUV"
•� 1HLQ�È�NHLQH�9LVXDOLVLHUXQJ�
•� -D�È9LVXDOLVLHUXQJ�DQJHEUDFKW�
•� 7HLOZHLVH�È�QXU�JHHLJQHWH�7HLOH�YLVXDOLVLHUHQ

0HWKRGHQ •� %HL�GHU�:DKO�GHV�$JHQWHQ�&KDUDNWHUV�%HQXW]HUHUZDUWXQJHQ�EHU�FNVLFKWLJHQ��7DEHOOH�����
EHVRQGHUV�EHL�DQWKURSRPRUSKHQ�(UVFKHLQXQJVELOGHUQ�

•� &KDUDNWHU�LQ�$EKlQJLJNHLW�YRP�,QWHUDNWLRQV]LHO�DXVZlKOHQ
%HLVSLHOH •� (UVFKHLQXQJVIRUPHQ��=DXEHUHU��(LQVWHLQ��(QJHO��0HQVFK��'LHQHU��%XWOHU��+XQG��5RERWHU�

,QVHNW��7DEHOOH�����$EELOGXQJ����
•� )UHL�SURJUDPPLHUEDUH�3UlVHQWDWLRQVDJHQWHQ���0LFURVRIW�$JHQW��IOH[LEHO��NRVWHQORV���3HU�
VRQD��WRJJOHWKLV

.RPIRUWDEOH�(LQ��XQG�$XVJDEHPHGLHQ��$EVFKQLWW���������
*HVWDOWXQJVULFKWO�
�$EVFKQLWW�����

.RPIRUW��6WHXHUEDUNHLW��9LVLELOLW\��)HHGEDFN

+LQZHLVH ,QWHUDNWLRQ�PLW�GHP�$JHQWHQ�VROOWH�P�KHORV�VHLQ�
0HWKRGHQ :DKO�GHU�(LQ��XQG�$XVJDEHPHGLHQ�LVW�DEKlQJLJ�YRP�,QWHUDNWLRQVVWLO�XQG��]LHO�

•� 7\SLVFKH�(LQJDEHPHGLHQ��7DVWDWXU��VFKQHOOH�XPIDQJUHLFKH�(LQJDEHQ�P|JOLFK��
0DXV��EHTXHPH�$XVZDKO�YRQ�$OWHUQDWLYHQ�
6SUDFKHLQJDEH��1DW�UOLFKNHLW��9RUWHLOH�LQ�GLDORJRULHQWLHUWHQ�6\VWHPHQ�XQG�EHL�7HDPDUEHLW

•� 7\SLVFKH�$XVJDEHPHGLHQ��7H[W��7|QH��*UDILN��$QLPDWLRQ��6SUDFKDXVJDEH��VLHKH�7DEHOOH
���

%HLVSLHOH 0LFURVRIW�$JHQW��HUODXEW�6SUDFKHLQJDEH��DXVJDEH��7H[W��$QLPDWLRQHQ��7|QH

=X�EHQXW]HUEH]RJHQHQ�'HOHJDWLRQVDVSHNWHQ�VLHKH�$EVFKQLWW��������0RWLYDWLRQ�XQG�9HUWUDXHQ�

�������� (UVFKHLQXQJVELOG�GHV�$JHQWHQ

6ROO�GLH�7lWLJNHLW�GHV�$JHQWHQ�HLQH�GLUHNWH�5HSUlVHQWDWLRQ�DXI�GHU�%HQXW]HUREHUIOlFKH�KDEHQ"
.RQNUHWHU�� LVW� HLQH� 9LVXDOLVLHUXQJ� GHV� $JHQWHQ� VLQQYROO�� XQG� ZHOFKH� (UVFKHLQXQJVIRUP� LVW
JHJHEHQHQIDOOV�DP�EHVWHQ�JHHLJQHW"�'HU�IROJHQGH�$EVFKQLWW�JLEW�GLHVEH]�JOLFK�+LQZHLVH�

+DW�GDV�:LVVHQ�GHV�%HQXW]HUV�GDU�EHU��GDVV�GDV�6\VWHP�HLQ�$JHQWHQV\VWHP�LVW��9RUWHLOH� I�U
VHLQ�9HUVWlQGQLV�RGHU�9HUWUDXHQ"�9HUEHVVHUW�HV�GLH�$UEHLWVHIIL]LHQ]�GHV�%HQXW]HUV"

��� Ä1HLQ�³��,Q�GLHVHP�)DOO�VROOWH�GHU�$JHQW�QLFKW�DOV�VROFKHU�LQ�(UVFKHLQXQJ�WUHWHQ��VRQGHUQ
EHLVSLHOVZHLVH�KLQWHU�HLQHU�TXDVL�GLUHNWPDQLSXODWLYHQ�2EHUIOlFKH�YHUERUJHQ�EOHLEHQ�

��� Ä-D�³���:R�HLQH�9LVXDOLVLHUXQJ�GHV�$JHQWHQ�LP�1XW]XQJVNRQWH[W�YRQ�9RUWHLO�LVW��GD�VROOWH
VLH�DXFK�HUIROJHQ��GD�HLQ�JHHLJQHW�JHZlKOWHV�(UVFKHLQXQJVELOG�GHP�%HQXW]HU�XQPLWWHOEDU
+LQZHLVH�DXI�$XIJDEHQ�XQG�)XQNWLRQVZHLVH�GHV�$JHQWHQ�JHEHQ�NDQQ�

��� �Ä7HLOZHLVH�³���(V�EHVWHKW�DXFK�GLH�0|JOLFKNHLW��QXU�EHVRQGHUV�JHHLJQHWH�7HLOH�GHU�$JHQ�
WHQIXQNWLRQDOLWlW�GXUFK�HLQHQ�&KDUDNWHU�]X�YLVXDOLVLHUHQ�XQG�DQGHUH�QLFKW��%HLVSLHOVZHLVH
NDQQ� HLQ� DOV� Ä([SHUWH� RGHU� /HKUHU³� GDUJHVWHOOWHU� $JHQW� GLH� )XQNWLRQ� HLQHV�0RGHUDWRUV
]ZLVFKHQ�GHP�%HQXW]HU�XQG�GHP�HLJHQWOLFKHQ�$JHQWHQV\VWHP��EHUQHKPHQ�
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2IILFH�/RJR 7KH�'RW 7KH�*HQLXV

6FULEEOH +RYHUERW :LOO

0RWKHU�1DWXUH 3RZHU�3XS &OLSSLW

$EELOGXQJ�����8QWHUVFKLHGOLFKH�(UVFKHLQXQJVIRUPHQ�GHV�2IILFH�$VVLVWHQWHQ

'LH�:DKO�HLQHU�JHHLJQHWHQ�(UVFKHLQXQJVIRUP�GHV�$JHQWHQ�LVW�YRQ�GHQ�DNWXHOOHQ�(UZDUWXQJHQ
GHU�%HQXW]HU�DQ�GHQ�SUlVHQWLHUWHQ�$JHQWHQ�XQG�YRQ�GHVVHQ�(LQVDW]JHELHW�DEKlQJLJ�'DEHL�H[L�
VWLHUW�QDFK�7KRPDV�X�D���������NHLQH�ÄEHVWH�0HWDSKHU³��VRQGHUQ�YHUVFKLHGHQH�Q�W]OLFKH�0|J�
OLFKNHLWHQ��'LH� DGDSWLYH�/HLVWXQJ� GHV�6\VWHPV� OLHJW� GDULQ�� GHP�%HQXW]HU� HLQH� GLH� WDWVlFKOL�
FKHQ�)lKLJNHLWHQ�GHV�$JHQWHQ�YHUPLWWHOQGH�(UVFKHLQXQJVIRUP�]X�SUlVHQWLHUHQ�

%HLVSLHOVZHLVH�LVW�GLH�.RPSOH[LWlW�GHU�YRP�$JHQWHQ�]X��EHUQHKPHQGHQ�$XIJDEH�HLQ�ZLFKWL�
JHV�,QGL]��'HQQ�0HQVFKHQ�WHQGLHUHQ�GD]X��YRP�bX�HUHQ�DXI��GDV�,QQHUH�]X�VFKOLH�HQ��LQ�GLH�
VHP�)DOO�DOVR�LQ�$EKlQJLJNHLW�YRP�(UVFKHLQXQJVELOG�GHP�$JHQWHQ�PHKU�RGHU�ZHQLJHU�Ä,QWHO�
OLJHQ]³�]X]XVFKUHLEHQ��(UIRUGHUW�GLH�YRP�$JHQWHQ�]X�O|VHQGH�$XIJDEH�QXQ�HLQH�JHULQJH�Ä,Q�
WHOOLJHQ]³�� LVW� DOVR�ZHQLJ�NRPSOH[��GDQQ� LVW� HLQH�0HWDSKHU� I�U�GHQ�$JHQWHQ� DQJHEUDFKW��GLH
HEHQIDOOV�JHULQJH�,QWHOOLJHQ]�VXJJHULHUW�

$OV�1HJDWLYEHLVSLHO�LVW�KLHU�GHU�2IILFH�$VVLVWHQW�]X�QHQQHQ��GHVVHQ�QHXQ�����]XU�$XVZDKO�VWH�
KHQGH� (UVFKHLQXQJVIRUPHQ� LQ� $EELOGXQJ� ��� GDUJHVWHOOW� VLQG�� 'LH� $EELOGHU� VLQG� QLFKW� QXU
K|FKVW� XQWHUVFKLHGOLFK�� VRQGHUQ� JHEHQ� YRU�� MHZHLOV� HLQH� HLJHQH� 3HUV|QOLFKNHLW� ]X� EHVLW]HQ�
%HLGHV�VXJJHULHUW�GHP�%HQXW]HU�XQWHUVFKLHGOLFKH�)lKLJNHLWHQ�XQG�$XIJDEHQ�GHU�YHUVFKLHGH�
QHQ�&KDUDUDNWHUH��GLH�DEHU��ZLH�LQ�$EVFKQLWW���������HUZlKQW��YRQ�$XIJDEHQEHUHLFK�XQG�,QWHU�
DNWLRQVYHUKDOWHQ�Y|OOLJ�LGHQWLVFK�VLQG��7DEHOOH����JLEW�QXQ�(PSIHKOXQJHQ�I�U�GLH�:DKO�JHHLJ�
QHWHU�&KDUDNWHUH� I�U�YHUVFKLHGHQH�$XIJDEHQ�YRQ�$JHQWHQ��=X�EHDFKWHQ� LVW�� GDVV� GLHVH�+LQ�
ZHLVH� XQYHUELQGOLFK� VLQG�� GHQQ�� ZLH� EHUHLWV� JHVDJW�� GLH� (UZDUWXQJ� GHV� %HQXW]HUV� LVW� DXV�
VFKODJJHEHQG�I�U�GLH�:DKO�GHU�(UVFKHLQXQJVIRUP�
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7DEHOOH�����=XVDPPHQKDQJ�]ZLVFKHQ�$JHQWHQPHWDSKHU�XQG�(UZDUWXQJHQ�GHV�%HQXW]HUV�LQ�GLH�)lKLJNHL�
WHQ�GHV�$JHQWHQ

0HWDSKHU (UZDUWXQJ�GHV�%HQXW]HUV *HHLJQHWH�$QZHQGXQJVEHUHLFKH
=DXEHUHU 9HUI�JW��EHU�I�U�XQP|JOLFK�JHKDOWHQH���EHUUD�

VFKHQGH�)lKLJNHLWHQ
0DNURUHFRUGHU�� +LOIHIXQNWLRQ� �3UREOHPO|�
VXQJVZLVVHQ�

(LQVWHLQ *HQLDOH�UDWLRQDOH�/HLVWXQJHQ &RPSXWHUDOJHEUDV\VWHPH�� NRPSOH[H� QDWXU�
ZLVVHQVFKDIWOLFKH�6\VWHPH

(QJHO 6FKXW]HQJHO� VFK�W]HQ� DXI� XQDXIIlOOLJH�:HLVH
YRU� *HIDKUHQ� �EHLVSLHOVZHLVH� YRU� )DOVFKHLQ�
JDEHQ�RGHU�GHUHQ�)ROJHQ��� KHOIHQ�EHL�3UREOH�
PHQ�

8Q�EHUVLFKWOLFKH� RGHU� �PLW� (LQVFKUlQNXQ�
JHQ��VLFKHUKHLWVNULWLVFKH�6\VWHPH

0HQVFK .DQQ�NRPSOH[H�$XIJDEHQ� LQWHOOLJHQW� DXVI�K�
UHQ��LVW�$UEHLWVNROOHJH��3DUWQHU�

%HQXW]HUPRGHOOLHUXQJ�� LQWHOOLJHQWH� +LOIH�
)XQNWLRQ

'LHQHU�� %XWOHU�
+XQG

)�KUW�$QZHLVXQJHQ�DXV��EHIROJW�%HIHKOH� (LQIDFKH�SHULRGLVFKH�5HWULHYDODXIJDEHQ

5RERWHU��,QVHNW )�KUW�VLPSOH�$QZHLVXQJHQ�DXV� 7HUPLQZDUQHU��0DLOILOWHU

:HLWHUKLQ�VROOWH�GDV�(UVFKHLQXQJVELOG�GHU�5HODWLRQ�]ZLVFKHQ�0HQVFK�XQG�$JHQW� �VLHKH�$E�
VFKQLWW�������GHU�'HOHJDWLRQ��HQWVSUHFKHQ��(V�LVW�XQQDW�UOLFK��YRQ�HLQHU�%LHQH�HLQHQ�([SHUWHQ�
UDW�]X�HUKDOWHQ�RGHU�HLQHQ�=DXEHUHU�]XP�)LOWHUQ�YRQ�0DLO�DE]XVWHOOHQ�

6HOEVWYHUVWlQGOLFK�VROOWH�GDV�(UVFKHLQXQJVELOG�XQDXIGULQJOLFK�XQG�RSWLVFK�DQVSUHFKHQG�VHLQ�
'HU�(LQVDW]�YROOVWlQGLJ�DQLPLHUWHU�3UlVHQWDWLRQVDJHQWHQ�NDQQ�JHHLJQHW�VHLQ��XP�GHP�%HQXW]HU
GXUFK� 6SUDFKH�� *HVWLN� RGHU� 0LPLN� LQQHUH� =XVWlQGH� XQG� 7lWLJNHLWHQ� GHV� $JHQWHQ� DXI� DQ�
VFKDXOLFKH�:HLVH�]X�YHUPLWWHOQ�� ,P� ,QWHUHVVH�YRQ�%HQXW]HUQ��GLH�YLVXDOLVLHUWHQ�$JHQWHQ�NUL�
WLVFK�JHJHQ�EHUVWHKHQ��VROOWH�GLH�'DUVWHOOXQJ�GHV�$JHQWHQ�&KDUDNWHUV�DXVEOHQGEDU�VHLQ�

(UZDUWXQJHQ�GHV��%HQXW]HUV�YRQ�&KDUDNWHUHQ�N|QQHQ�NXOWXUVSH]LILVFK�GLIIHULHUHQ��8QWHU�8P�
VWlQGHQ�VLQG�EHVWLPPWH�9HUWUHWHU��EHLVSLHOVZHLVH�(QJHO��VFKOLFKW�XQEHNDQQW�RGHU�O|VHQ�QHJDWL�
YH�5HDNWLRQHQ� DXV�� =DXEHUHU� N|QQHQ�PLW�2NNXOWLVPXV� LQ� =XVDPPHQKDQJ� JHEUDFKW�ZHUGHQ�
HLQ]HOQH�7LHUDUWHQ�DOV�ÄXQUHLQ³�RGHU�KHLOLJ�JHOWHQ�� ,Q� MHGHP�)DOO� VROOWH�HLQH�KRKH� ,QWHOOLJHQ]
VXJJHULHUHQGH�(UVFKHLQXQJVIRUP�YHUPLHGHQ�ZHUGHQ��ZHQQ�GLH�)lKLJNHLWHQ�XQG�$XIJDEHQ�GHV
$JHQWHQ�YHUKlOWQLVPl�LJ�ZHQLJ�NRPSOH[�VLQG��0HQVFKHQ�WHQGLHUHQ�VHKU�OHLFKW�GD]X��GLH�$N�
WLRQHQ�YRQ�3URJUDPPHQ��RGHU�YRQ�7LHUHQ��DOV�ÄLQWHOOLJHQW³�]X� LQWHUSUHWLHUHQ�XQG�VLH�]X�YHU�
PHQVFKOLFKHQ��1RUPDQ��������%HVRQGHUV�LP�)DOO�DQWKURSRPRUSKHU�$JHQWHQ�I�KUW�GLHV�OHLFKW
GD]X��GDVV�GHU�%HQXW]HU�GHP�$JHQWHQ�PHQVFKHQlKQOLFKH�)lKLJNHLWHQ�]XVFKUHLEW��HLQH�hEHU�
VFKlW]XQJ��GLH�QDFK�NXU]HU�=HLW�HQWWlXVFKW�ZHUGHQ�PXVV��1RUPDQ�ZHLVW�GDUDXI�KLQ��GDVV�GLH
:DKO�PHQVFKOLFKHU�(UVFKHLQXQJVIRUPHQ�]X�PRUDOLVFKHQ�3UREOHPHQ�I�KUHQ�NDQQ��$QGHUHUVHLWV
NDQQ�HLQ��EHU�HQWVSUHFKHQGH�)lKLJNHLWHQ�YHUI�JHQGHU�DQWKURSRPRUSKHU�$JHQW�HLQHQ�LQ�KRKHP
0D�H�QDW�UOLFKHQ�XQG�QXDQFLHUWHQ�'LDORJ�PLW�GHP�%HQXW]HU�I�KUHQ��VLHKH�DXFK�/DXUHO������
���I��� $OV� $XVZHJ� ELHWHQ� VLFK� �� HUQHXW� �� DOWHUQDWLY� DQJHERWHQH� (UVFKHLQXQJVIRUPHQ� GHV
$JHQWHQ�DQ��EHLVSLHOVZHLVH�7LHUDUWHQ�ZLH�(XOHQ�RGHU�'HOSKLQH��GLH�,QWHOOLJHQ]�V\PEROLVLHUHQ�
3UREOHPORV�HLQVHW]EDUH�&KDUDNWHUH�VLQG�5RERWHU�XQG�)ODVFKHQJHLVWHU��GD�VLH�GLH�.RQQRWDWLR�
QHQ�QLHGULJH�,QWHOOLJHQ]�XQG�XPIDQJUHLFKH�)lKLJNHLWHQ�NRPELQLHUHQ�
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7DEHOOH�����%HLVSLHOH�I�U�GLH�9HUZHQGXQJ��YRQ�&KDUDNWHUHQ�LQ�$JHQWHQV\VWHPHQ

&KDUDNWHU $JHQWHQV\VWHP
=DXEHUHU 0LFURVRIW�$JHQW��/LIHVW\OH)LQGHU
(LQVWHLQ��6KDNHVSHDUH 0LFURVRIW�2IILFH�$VVLVWDQW
(QJHO 9LUWXDO�5HDOLW\�6\VWHP��

0HQVFK %DUJDLQ)LQGHU��3HUVRQD
)ODVFKHQJHLVW 0LFURVRIW�$JHQW
5RERWHU 0LFURVRIW�$JHQW��0LFURVRIW�2IILFH�$VVLVWDQW
+XQG $JHQWZDUH��0LFURVRIW�2IILFH�$VVLVWDQW��:HEGRJJLH
3URJUDPP�/RJR��%DOO��.DW]H��(UGNXJHO��%�URNODPPHU 0LFURVRIW�2IILFH�$VVLVWDQW
*UDVK�SIHU /LYH$JHQW

$EVFKOLH�HQG�]HLJW�7DEHOOH����HLQH�hEHUVLFKW��EHU�LQ�DNWXHOOHQ�$JHQWHQV\VWHPHQ�YHUZHQGHWH
&KDUDNWHUH��'LHVH�N|QQHQ�DOV�$QVFKDXXQJVPDWHULDO�I�U�GLH�(QWZLFNOXQJ�HLJHQHU�$JHQWHQFKD�
UDNWHUH�GLHQHQ�

�������� .RPIRUWDEOH�(LQ��XQG�$XVJDEHPHGLHQ

'HU�$JHQW� VROOWH�PHKUHUH� JlQJLJH� (LQJDEHIRUPHQ� XQWHUVW�W]HQ�� EHLVSLHOVZHLVH� WH[W��� PDXV�
XQG� VSUDFKEDVLHUWH� (LQJDEHQ�� 6LQG� ]DKOUHLFKH� $QIUDJHQ� GHV� $JHQWHQ� GXUFK� $XVZDKO� ]ZL�
VFKHQ� YRUJHJHEHQ�2SWLRQHQ� ]X� EHDUEHLWHQ�� ELHWHW� VLFK� HLQH�PDXVJHVWHXHUWH� (LQJDEH� I�U� GHQ
%HQXW]HU�DQ��(LQH�6SUDFKVWHXHUXQJ�XQWHUVW�W]W�GDJHJHQ�EHVRQGHUV�JXW�GDV�.RQ]HSW�GHU�'HOH�
JDWLRQ��ZHQQ�GHU�$JHQW� QXU�ZHQLJH� ,QIRUPDWLRQHQ� ]XP�$UEHLWHQ� EHQ|WLJW��:HLWHUKLQ� ELHWHW
VLFK�6SUDFKHLQJDEH�I�U�GXUFK�'LDORJH�JHNHQQ]HLFKQHWH�7HDPDUEHLW�YRQ�%HQXW]HU�XQG�$JHQW
DQ��$XI� GHU�$XVJDEHVHLWH� NDQQ� GHU� $JHQW� ]ZLVFKHQ�7H[W�� 7|QHQ�� *UDILN�� $QLPDWLRQHQ� XQG
6SUDFKDXVJDEH�ZlKOHQ��VLHKH�7DEHOOH�����

7DEHOOH�����6LQQYROOH�$EVWLPPXQJ�GHV�$XVJDEHPHGLXPV�DXI�,QWHUDNWLRQVVWLO�XQG��]LHO

0HGLXP 6LQQYROOH�$QZHQGXQJVJHELHWH
7H[W 5HWULHYDODJHQWHQ��5HFRPPHQGHU��hEHUVLFKW��EHU�JUR�H�0HQJHQ�YRQ�'DWHQ
$QLPDWLRQ��*UDILN :DUQXQJHQ��:DUWHQ�DXI�(LQJDEH
7RQ��*HUlXVFK �GULQJHQGH��:DUQXQJHQ��)HHGEDFN
6SUDFKH (UNOlUXQJ��=XVDPPHQDUEHLW�PLW�GHP�%HQXW]HU��'LDORJ

'LH�DP�EHVWHQ�JHHLJQHWH�0HWKRGH�NDQQ�QXU�LP�.RQWH[W�GHU�$XIJDEH�EHVWLPPW�ZHUGHQ��$NX�
VWLVFKH��$ODUP��6LJQDOH�N|QQHQ�HLQH�ZHLWDXV�VWlUNHUH�:LUNXQJ�KDEHQ�DOV�RSWLVFKH�6LJQDOH��6LH
HLJQHQ�VLFK�DOOHUGLQJV�QLFKW�]XU�DV\QFKURQHQ�%HQDFKULFKWLJXQJ��VLQG�XQJHHLJQHW�I�U�GDWHQLQ�
WHQVLYH� 0HOGXQJHQ�� XQG� EHVRQGHUV� VSUDFKOLFKHQ� 0HOGXQJHQ� N|QQHQ� YRP� %HQXW]HU� QLFKW
JOHLFK]HLWLJ�� VRQGHUQ� QXU� QDFKHLQDQGHU� YHUDUEHLWHW�ZHUGHQ��'HP�.RPIRUWLGHDO� QDKH� NRPPW
KLHU�GHU�0LFURVRIW�$JHQW��GHU�DQLPLHUW�LVW��7H[WH�XQG�7|QH�DXVJLEW�VRZLH��EHU�6SUDFKHLQJDEH
XQG��DXVJDEH�YHUI�JW�

������ .RPSOH[����'LH�$XIJDEH

'LHVHU� .RPSOH[� VFKOLH�W� GHQ� %RJHQ� ]XU� DXIJDEHQRULHQWLHUWHQ� 8QWHUVXFKXQJVPHWKRGH� YRQ
$JHQWHQ�DXV�$EVFKQLWW������=XQlFKVW�JLEW�7DEHOOH����HLQH�=XVDPPHQIDVVXQJ�]X�DXIJDEHQEH�
]RJHQHQ�8PVHW]XQJVKLOIHQ�EHL�6RIWZDUHDJHQWHQ�
������������������������������ ����������������������������
���,P�8QWHUVFKLHG�]X�GHQ�DQGHUHQ��LQ�UHDOHQ�6\VWHPHQ�HLQJHVHW]WHQ�&KDUDNWHUHQ�HUVFKHLQW�HLQ�(QJHO�LQ�GHP�)LOP�Ä(QWK�OOXQJ³�DOV�$JHQWHQ�
DXIVDW]�DXI�HLQ�9LUWXDO�5HDOLW\�6\VWHP��'RUW�GHPRQVWULHUW�HU�DXI��EHU]HXJHQGH�:HLVH�VHLQH�VFK�W]HQGHQ�XQG�KHOIHQGHQ�)lKLJNHLWHQ�
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7DEHOOH�����8PVHW]XQJVKLOIHQ�]XP�.RPSOH[�Ä$XIJDEH³

$UEHLWVDXIWHLOXQJ 6SD�IDNWRU
5LFKWOLQLHQ •� %HQXW]HU�PXVV�YHUDQWZRUWXQJVYROOH�$XIJD�

EHQDQWHLOH�EHKDOWHQ�
•� $XIJDEHQDQWHLOH�%HQXW]HU�XQG�$JHQW�VROOHQ
NODU�JHWUHQQW�VHLQ�

•� ,Q�$UEHLWVV\VWHPHQ�VLQG�6SD�IDNWRUHQ�QLFKW
DQJHEUDFKW�

•� 6SD�IDNWRUHQ�P�VVHQ�DEVFKDOWEDU�VHLQ�
•�&RPSXWHUVSLHOH��/HUQVRIWZDUH�G�UIHQ�6SD��
IDNWRUHQ�EHVLW]HQ

)UDJHQ %HKlOW�GHU�%HQXW]HU�YHUDQWZRUWXQJVYROOH�$XI�
JDEHQ"

0HWKRGHQ •� 9RUXQWHUVXFKXQJ��RE�GHU�%HQXW]HU��EHU��RGHU
XQWHUIRUGHUW�LVW�

•� %HODVWXQJVRSWLPLHUXQJ

8QWHUVXFKXQJ��LQZLHZHLW�HLQ�6SD�IDNWRU�PRWL�
YLHUHQG�DXI�GHQ�%HQXW]HU�ZLUNW�

%HLVSLHOH •� $XIJDEH�LQ�%HUHLFKH�ZLH�SODQHQ���YRUEHUHLWHQ
��DXVI�KUHQ���HYDOXLHUHQ���QDFKEHDUEHLWHQ�WHL�
OHQ��:HU��EHUQLPPW�ZHOFKHQ�7HLOEHUHLFK"

•� $JHQW�EHUHLWHW�YRU���EHUHLWHW�QDFK��DUEHLWHW�]X
È�JXWH�$UEHLWVWHLOXQJ

6RIWZDUHDJHQWHQ�PLW�6SD�IDNWRU��
0LFURVRIW�$JHQW��2IILFH�$VVLVWDQW��3HUVRQD�
WRJJOHWKLV�LQWHUDFWLYH�FKDUDFWHUV���$OOH�JHQDQQ�
WHQ�%HLVSLHOH�VLQG�DQLPLHUWH�$JHQWHQ��

=XP�DXIJDEHQEH]RJHQHQ�'HOHJDWLRQVDVSHNW�Ä1XU�7HLODXIJDEHQ�DQ�$JHQWHQ�DEJHEHQ³�VLHKH�$EVFKQLWW�������

'HU� ]HQWUDOH� $VSHNW� GHU� Ä$XIJDEH³� LVW� HV�� DXI� HLQH� DXVJHZRJHQH� $UEHLWVWHLOXQJ� ]ZLVFKHQ
$JHQWHQ�XQG�%HQXW]HU�]X�DFKWHQ��VLHKH�$EVFKQLWW���������'HU�$JHQW�VROO�QXU�JHHLJQHWH�7HLOH
GHU�$UEHLWVDXIJDEH�EHDUEHLWHQ��:HGHU�VROO�HU�GLH�JHVDPWH�$XIJDEH�DOOHLQH��QRFK�GHP�%HQXW�
]HU�OHGLJOLFK�GLH�Ä5HVWH³��EHUODVVHQ�

2E� 6RIWZDUH� HLQHQ� Ä6SD�IDNWRU³� KDEHQ� GDUI�� DOVR� HLQ� KXPRUYROOHV� (UVFKHLQXQJVELOG� RGHU
9HUKDOWHQ� GHV� $JHQWHQ�� KlQJW� YRP� LKUHP� (LQVDW]JHELHW� DE���� (LQ� 6SD�IDNWRU� NDQQ� EHL
/HUQVRIWZDUH� DQJHEUDFKW� VHLQ��ZHQQ�GDGXUFK� GHU�%HQXW]HU� DXI� VSLHOHULVFKH�:HLVH�PRWLYLHUW
ZLUG��,VW�GDV�6\VWHP�HLQ�&RPSXWHUVSLHO��GDQQ�VWHKW�GHU�$VSHNW�*HEUDXFKVWDXJOLFKNHLW�HUVW�DQ
]ZHLWHU� 6WHOOH�� XQG� 6Sl�H� VLQG� JHQHUHOO� HUODXEW�� ,Q� $UEHLWVV\VWHPHQ� GDJHJHQ� VWHKW� *H�
EUDXFKVWDXJOLFKNHLW�LP�9RUGHUJUXQG��XQG�GD]X�N|QQHQ�OXVWLJH�(OHPHQWH�QXU�VHKU�ZHQLJ�EHL�
WUDJHQ��$OOHQIDOOV� LQ�GHU�/HUQSKDVH�N|QQHQ�VLH�PRWLYLHUHQGH�9RUWHLOH�EULQJHQ��'DV�=LHO��GHQ
%HQXW]HU� DXI� 'DXHU� )UHXGH� EHL� VHLQHU� $UEHLW� HUIDKUHQ� ]X� ODVVHQ�� ZLUG� ZHVHQWOLFK� GDJHJHQ
GXUFK� GHVVHQ� $UEHLWVXPIHOG� EHVWLPPW�� VHLQH� $XIJDEHQ�� .ROOHJHQ� XQG� $UEHLWVRUJDQLVDWLRQ�
'LH�9HUELQGXQJ�]ZLVFKHQ�$UEHLWVV\VWHPHQ�XQG�6SD���)UHXGH��NDQQ�DOOHQIDOOV�HLQH� LQGLUHNWH
VHLQ��'HU�%HQXW]HU�IUHXW�VLFK��EHU�GDV�HLQZDQGIUHLH�)XQNWLRQLHUHQ�VHLQHU�$QZHQGXQJ�

������ .RPSOH[����'DV�9HUKlOWQLV�%HQXW]HU�$JHQW

,Q� GLHVHP� DEVFKOLH�HQGHQ�.RPSOH[�� GHVVHQ� 8PVHW]XQJVKLOIHQ� LQ� 7DEHOOH� ��� ]XVDPPHQJH�
IDVVW�VLQG��ZHUGHQ�$VSHNWH�GHU�'HOHJDWLRQ�DXV�$EVFKQLWW�������XQWHU�GHP�2EHUSXQNW�Ä*HVWDO�
WXQJ�GHU�,QWHUDNWLRQ³�DXIJHJULIIHQ�

������������������������������ ����������������������������
���$QLPLHUWH�$JHQWHQ�ZLH�GHU�2IILFH�$VVLVWDQW�RGHU�YRU�DOOHP�GHU�0LFURVRIW�$JHQW�]HLFKQHQ�VLFK�GXUFK�
OXVWLJH
�(UVFKHLQXQJVIRUPHQ�DXV�
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7DEHOOH�����8PVHW]XQJVKLOIHQ�]XP�.RPSOH[�Ä9HUKlOWQLV�%HQXW]HU�$JHQW³

.RPIRUWDEOH�,QWHUDNWLRQ�PLW�GHP�$JHQWHQ
�$EVFKQLWW���������

6WHXHUEDUNHLW��$EVFKQLWW���������

*HVWDOWXQJV
ULFKWOLQLHQ
�$EVFKQLWW
����

.RPIRUW��(UZDUWXQJVNRQIRUPLWlW��6WHXHUEDU�
NHLW��&RQFHSWXDO�0RGHOV��3URJUHVVLYH�'LVFORVX�
UH��9LVLELOLW\��)HHGEDFN

6WHXHUEDUNHLW�VRZLH�ZHLWHUH�$VSHNWH�GHU�.RQ�
WUROORSWLPLHUXQJ��+DXSWIRUGHUXQJ����
.RPIRUW��(UZDUWXQJVNRQIRUPLWlW��&RQFHSWXDO
0RGHO��3URJUHVVLYH�'LVFORVXUH��9LVLELOLW\��$I�
IRUGDQFHV���&RQVWUDLQWV

5LFKWOLQLHQ ,QVWUXNWLRQVPHWKRGH�GHV�$JHQWHQ�PXVV�GHVVHQ
$XIJDEH�DQJHSDVVW�VHLQ��VLHKH�7DEHOOH�����

•� 0|JOLFKNHLW�GHU�.RQWUROOH�LVW�ZLFKWLJHU�DOV
$XWRQRPLH�GHV�$JHQWHQ�

•� %HQXW]HU�VROO�Ä*HI�KO�GHU�.RQWUROOH³�EHKDO�
WHQ�

%HLVSLHO •� 3URJUDPPLQJ�E\�([DPSOH
•�$EVWUDNWHV�9HUKDOWHQ�YRUJHEHQ
•�$QSDVVXQJ�YRQ�7HPSODWHV��$XWRQRP\
•� 3URDNWLYH�$JHQWHQ��0DLOILOWHU

Ä.RQWUROO³�0RGXV

:HLWHUI�K�
UHQGH�/LWH�
UDWXU

•� 3URJUDPPLQJ�E\�([DPSOH��&\SKHU�������
•�$EVWUDNWHV�9HUKDOWHQ�YRUJHEHQ��6RGD%RW
������

1RUPDQ���������Ä*HI�KO�GHU�.RQWUROOH³

*HVWDOWXQJ�GHU�,QWHUDNWLRQ��$EVFKQLWW��������� )HHGEDFN��$EVFKQLWW���������
*HVW�5LFKWO�
�$������

.RPIRUW )HHGEDFN��9LVLELOLW\

5LFKWOLQLHQ •� 3UREOHPQDKHV�$UEHLWHQ�VROO�HUP|JOLFKW�ZHU�
GHQ�

•� $JHQWHQXQIDKUHQH�%HQXW]HUJUXSSHQ�VROOHQ
EHU�FNVLFKWLJW�ZHUGHQ�

•�%HQXW]HU�LPPHU��EHU�$NWLRQHQ�XQG�=XVWlQGH
GHV�$JHQWHQ�LQIRUPLHUHQ�

•� )HHGEDFN�VROO�DQSDVVEDU��YROOVWlQGLJ��NRQWL�
QXLHUOLFK�XQG�VHOEVWHUNOlUHQG�VHLQ�N|QQHQ�

•�$JHQW�VROO�9RUKHUVDJHQ��EHU�VHLQHQ�$EODXI
PDFKHQ�N|QQHQ�

%HLVSLHO .HLQH�%HYRUPXQGXQJ�GHV�%HQXW]HUV��VLHKH
6WHXHUEDUNHLW��

3URJUHVV�%DU��VLPXOLHUWH�7HVWOlXIH��9RUDELQ�
IRUPDWLRQHQ

=X�'HOHJDWLRQVDVSHNWHQ�EH]�JOLFK�GHV�9HUKlOWQLVVHV�%HQXW]HU�]X�$JHQW�VLHKH�$EVFKQLWW��������6WHXHUEDUNHLW�
)HHGEDFN��5HODWLRQ�XQG�.DSVHOXQJ

�������� *HVWDOWXQJ�GHU�,QWHUDNWLRQ

'LH�RSWLPDOH�,QWHUDNWLRQVIRUP�HLQHV�$JHQWHQ�KlQJW�SULPlU�YRQ�VHLQHU�$XIJDEH�DE��'HQQRFK
JLEW�HV�DOOJHPHLQH�$QIRUGHUXQJHQ�DQ�GHQ�,QWHUDNWLRQVVWLO�GHV�$JHQWHQ�

6RIWZDUHDJHQWHQ� VROOHQ� HLQ�SUREOHPQDKHV�$UEHLWHQ� HUP|JOLFKHQ��'HVKDOE�GDUI� GHU�%HQXW]HU
QLFKW�GDV�*HI�KO�KDEHQ��DP�$JHQWHQ�]X�DUEHLWHQ�� VRQGHUQ�JHPHLQVDP�PLW�GHP�$JHQWHQ�DP
3UREOHP��'D]X�LVW�HV�HUIRUGHUOLFK��DOO�GLHMHQLJHQ�LQWHUQHQ�3UR]HVVH�GHV�$JHQWHQ�DXV]XEOHQGHQ�
GLH� I�U� GHQ� %HQXW]HU� QLFKW� LP� 6LQQH� HLQHV� HUK|KWHQ� 9HUVWlQGQLVVHV� ]XU� 7UDQVSDUHQ]� GHV
$JHQWHQ�EHLWUDJHQ�

'LH�'LDORJJHVWDOWXQJ�VROOWH�EHVRQGHUV�DJHQWHQXQHUIDKUHQH�%HQXW]HUJUXSSHQ�EHU�FNVLFKWLJHQ�
ZDV�HLQH�LP�9HUJOHLFK�]X�NRQYHQWLRQHOOHQ�3URJUDPPHQ�GHXWOLFK�HUK|KWH�%HKXWVDPNHLW��,QWXL�
WLYLWlW�XQG�6HOEVWHUNOlUXQJVIlKLJNHLW�YHUODQJW��(UZDUWXQJVNRQIRUPLWlW�LVW�HLQ�ZLFKWLJHU�3XQNW�
:HVHQWOLFK�LVW�GLH�1DFKYROO]LHKEDUNHLW�GHU�$NWLRQHQ�GHV�$JHQWHQ�

'HU�,QWHUDNWLRQVVWLO�GHV�$JHQWHQ�VROOWH�HLQHUVHLWV�VHLQHP�(UVFKHLQXQJVELOG�HQWVSUHFKHQ��VLHKH
OHW]HU�$EVFKQLWW���GDUI�DEHU�DQGHUHUVHLWV�QLHPDOV�EHYRUPXQGHQG�VHLQ��'LHVH�)RUGHUXQJ�ZLUG�LP
DQVFKOLH�HQGHQ�3XQNW�6WHXHUEDUNHLW� NRQNUHWLVLHUW��'LH� ,QWHUDNWLRQ�PLW�GHP�$JHQWHQ� LVW�PLW�
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XQWHU�LQKDOWOLFK�JHZ|KQXQJVEHG�UIWLJ��8PVR�ZLFKWLJHU�LVW�HLQH�NRPIRUWDEOH�,QWHUDNWLRQ��VLHKH
IROJHQGHU�$EVFKQLWW��PLW�GHP�$JHQWHQ�DQ�GHU�2EHUIOlFKH�

�������� .RPIRUWDEOH�,QWHUDNWLRQ�PLW�$JHQWHQ

7DEHOOH�����:DKO�GHU�,QVWUXNWLRQVPHWKRGH�LQ�$EKlQJLJNHLW�YRQ�GHU�$XIJDEH�GHV�$JHQWHQ

0HWKRGH�GHU�,QVWUXLHUXQJ 6LQQYROOH�$QZHQGXQJVJHELHWH

3URJUDPPLQJ�E\�([DPSOH 'HOHJDWLRQ��0DFURV

$EVWUDNWHV�9HUKDOWHQ�YRUJHEHQ 6XFKPDVFKLQH

$QSDVVXQJ�YRQ�7HPSODWHV��GLUHNWPDQLSXODWLYH�2EHUIOlFKH� )LOWHU

.HLQH�3URJUDPPLHUXQJ 3URDNWLYH�$JHQWHQ

'LH�0HWKRGH��PLW�GHU�GHU�%HQXW]HU�GHQ�$JHQWHQ�VWHXHUW��PXVV�VRUJIlOWLJ�XQG�LQ�$EKlQJLJNHLW
YRQ�GHU�$XIJDEH�JHZlKOW�ZHUGHQ��7DEHOOH����]HLJW�HLQH�5HLKH�NRPIRUWDEOHU�,QVWUXNWLRQVPH�
WKRGHQ�XQG�GD]X�SDVVHQGH�$JHQWHQ��%HZXVVW�ZHJJHODVVHQ�ZXUGH�GLH�0HWKRGH�GHU�3URJUDP�
PLHUXQJ�GXUFK�]HLOHQZHLVH�(LQJDEH�YRQ�3URJUDPPFRGH��ZLH�VLH�LQ�GHQ�PHLVWHQ�$JHQWHQ�(QW�
ZLFNOXQJVXPJHEXQJHQ���QRFK��EOLFK�LVW��'HQQ�QLFKW�QXU�OlVVW�VLH� MHJOLFKHQ�.RPIRUW�YHUPLV�
VHQ�� VRQGHUQ� LVW� WURW]� GHV� KRKHQ� $XIZDQGV� I�U� GHQ� %HQXW]HU�� HLQH� $JHQWHQ�
3URJUDPPLHUVSUDFKH�HUOHUQHQ�]X�P�VVHQ�� IHKOHUWUlFKWLJ��ZHQLJ�SUREOHPQDK�XQG�NRQWUDLQWXL�
WLY��%HVVHU�LVW�3URJUDPPLQJ�E\�([DPSOH��ZREHL�GHU�%HQXW]HU�GHP�$JHQWHQ�GLH�$XIJDEH�HUVW
HLQPDO�YRUPDFKW��DOVR�TXDVL�HLQ�0DFUR�DXI]HLFKQHW��GDVV�YRP�$JHQWHQ�QXU�QRFK�ZLHGHUKROW
ZHUGHQ�PXVV��'LHV�LVW�'HOHJDWLRQ�LQ�GHU�)RUP�Ä7X�HV�VR��ZLH�LFK�HV�YRUJHPDFKW�KDEH�³�(LQH
)�OOH�YRQ�%HLVSLHOHQ���DXFK�YRQ�$JHQWHQV\VWHPHQ���ILQGHQ�VLFK�KLHU]X�EHL�&\SKHU��������

'LH�9RUJDEH�GHV�DEVWUDNWHQ�9HUKDOWHQV�DOV�,QVWUXNWLRQVPHWKRGH�EHQXW]W�6RGD%RW���������HLQH
DP�0,7�HQWZLFNHOWH��LQ]ZLVFKHQ�DOOHUGLQJV�HLQJHVWHOOWH�$JHQWHQ�(QWZLFNOXQJVXPJHEXQJ��'LH
$QSDVVXQJ� YRQ� 7HPSODWHV� DXI� HLQHU� GLUHNWPDQLSXODWLYH� 2EHUIOlFKH� LVW� GDJHJHQ� EHL� GHP
6XFKDJHQWHQ�$JHQWZDUH�P|JOLFK��GHU�GDV�$EULFKWHQ�YRQ�+XQGHQ�DOV�0HWDSKHU� I�U�GHQ�3UR�
]HVV�GHU�$QIUDJHVSH]LILNDWLRQ�YHUZHQGHW�

%HVRQGHUV�NRPIRUWDEHO��LP�6LQQH�GHU�LQ�$EVFKQLWW�������GHILQLHUWHQ�*HVWDOWXQJVULFKWOLQLH�I�U
.RPIRUW�� VLQG� SURDNWLYH� $JHQWHQ�� GLH� QLH� LQVWUXLHUW� ZHUGHQ�� VRQGHUQ� VLFK� EHL� 3UREOHPHQ
VHOEVWWlWLJ�XQG�PLW�HLQHU�5HLKH�YRQ�/|VXQJVYRUVFKOlJHQ�PHOGHQ��DXV�GHQHQ�QXU�QRFK�DXVJH�
ZlKOW�ZHUGHQ�PXVV�

�������� 6WHXHUEDUNHLW��

'LHVHU�.RPSOH[�NRPPW�GHU�LQ�$EVFKQLWW�����DXIJHVWHOOWHQ�+DXSWIRUGHUXQJ�QDFK�.RQWUROORS�
WLPLHUXQJ�VRZLH�GHU�+\SRWKHVH�DXV�������HQWJHJHQ��GLH�EHUHLWV�HLQH�.RQWUROOH�ÄVlPWOLFKHU�$N�
WLRQHQ�HLQHV�$JHQWHQ³�YHUODQJW��,P�,QWHUHVVH�DOO�GHUHU��GLH�$JHQWHQ�JHUDGH�HUVW�NHQQHQOHUQHQ
RGHU�LKQHQ�QXU�EHGLQJW� WUDXHQ��PXVV�HLQHU�VROFKHQ�)RUGHUXQJ�HLQH�KRKH�3ULRULWlW�HLQJHUlXPW
ZHUGHQ�� EHLVSLHOVZHLVH� GXUFK� HLQHQ� ]XVlW]OLFKHQ� Ä.RQWUROO³�0RGXV�� $XFK� GDVV� GDEHL� GHU

������������������������������ ����������������������������
���%HLVSLHOH�I�U�(QWZLFNOXQJVXPJHEXQJHQ�VLQG�,%0V�$JOHWV�:RUNEHQFK�XQG�$JHQW%XLOGHU��3URJUDPPLHUVSUDFKHQ�ZLH�'µ$JHQWV�XQG�7HOH�
6FULSW� RGHU�.ODVVHQELEOLRWKHNHQ�ZLH� -$7OLWH�� $OV� HLQH�9RUDUEHLW� KDEH� LFK� HLQHQ� GHWDLOOLHUWHQ� WDEHOODULVFKHQ� 9HUJOHLFK� ]ZLVFKHQ� FD�� ]HKQ
XQWHUVFKLHGOLFKHQ�$JHQWHQ�(QWZLFNOXQJVXPJHEXQJHQ�YRUJHQRPPHQ��'LHVHU�9HUJOHLFK�LVW�%HVWDQGWHLO�GHU�'LSORPDUEHLWV�+RPHSDJH�
���'LHVHU�VRZLH�GHU�IROJHQGH�$VSHNW�)HHGEDFN�ZXUGHQ�ZHJHQ�LKUHU�:LFKWLJNHLW�DXV�GHP�YRUDQJHJDQJHQHQ�.RPSOH[�,QWHUDNWLRQ�DXVJHJOLH�
GHUW�



���/HLWIDGHQ�]XU�DJHQWHQEDVLHUWHQ�6RIWZDUHHQWZLFNOXQJ��

$JHQW�YLHO�YRQ�VHLQHU�$XWRQRPLH�XQG�VHLQHQ�9RUWHLOHQ� LQVJHVDPW�YHUOLHUW�XQG�VLFK�HKHU�ZLH
HLQ�IHUQJHVWHXHUWHU�6FKULWWPRWRU�YHUKlOW��PXVV�LQ�.DXI�JHQRPPHQ�ZHUGHQ�

*HVWDOWXQJVULFKWOLQLHQ� �VLHKH� $EVFKQLWW� ������ XP� NRPIRUWDEOH� XQG� ZHLWHVWJHKHQG� VWHXHUEDUH
$JHQWHQ�]X�HQWZHUIHQ��VLQG�

•� (LQ�JXWHV� �QDW�UOLFKHV��&RQFHSWXDO�0RGHO� VRUJW� I�U�HLQ�JXWHV�9HUVWlQGQLV�GHV�%HQXW]HUV
GDYRQ��ZDV�GHU�$JHQW�WXW�XQG�LQ�ZHOFKHU�:HLVH�HU�ZRKO�VWHXHUEDU�LVW�

•� 'XUFK� 3URJUHVVLYH� 'LVFORVXUH� ZHUGHQ� 6FKULWW� I�U� 6FKULWW� DOOH� 6WHXHUPHFKDQLVPHQ� GHV
$JHQWHQ�]XJlQJOLFK�JHPDFKW�

+LQWHU�GHP�5XI�QDFK�6WHXHUEDUNHLW�VWHKW�HUQHXW�GHU�0DQJHO�DQ�9HUWUDXHQ�LQ�GDV�6\VWHP��'HU
%HQXW]HU�ZLOO� HLQ� Ä*HI�KO� GHU�.RQWUROOH³� EHKDOWHQ�� HLQ� QDFK�1RUPDQ� ������� I�U�0HQVFKHQ
JHQHUHOO�ZLFKWLJHU�SV\FKRORJLVFKHU�$VSHNW��$XFK�ZHQQ�NDXP�MHPDQG�GLHVH�.RQWUROOP|JOLFK�
NHLWHQ� DXVVFK|SIW�� WUlJW� GRFK� LKUH� VFKLHUH� ([LVWHQ]� VWDUN� ]XU� %HUXKLJXQJ� GHU� %HQXW]HU� EHL�
JHEHQ�VLH�LKP�HLQ�*HI�KO�GHU�6LFKHUKHLW�XQG�1DFKSU�IEDUNHLW��$XI�ODQJH�6LFKW�ELOGHW�VLFK�GD�
GXUFK�EHLP�%HQXW]HU�GDV�LQ�+DXSWIRUGHUXQJ����$EVFKQLWW������JHIRUGHUWH�9HUWUDXHQ�

6WHXHUEDUNHLW�XQG�GDV�9HUEHUJHQ�YRQ�.RPSOH[LWlW� VLQG�QLFKW�]ZDQJVOlXILJ�*HJHQVlW]H��=X�
QlFKVW�HLQPDO�VROOHQ�JHUDGH�GLHVH�$JHQWHQ�HLQIDFK�]X�EHGLHQHQ�VHLQ��GHUHQ�=ZHFN�GDV�9HU�
EHUJHQ�YRQ�.RPSOH[LWlW�LVW��$OOHV�DQGHUH�VW�QGH�LP�*HJHQVDW]�]X�LKUHU�+DXSWDXIJDEH��*OHLFK�
]HLWLJ�VROOWHQ�PLW�GHP�PlFKWLJHQ�0LWWHO�3URJUHVVLYH�'LVFORVXUH�=XJlQJH�]X�HLQHU�VFKULWWZHLVH
VWlUNHUHQ�.RQWUROOH�GHV�$JHQWHQ�DQJHERWHQ�ZHUGHQ�

�������� )HHGEDFN

'LHVHU�.RPSOH[�HUJlQ]W�JOHLFKHUPD�HQ�GLH�YRUKHUJHKHQGHQ�.RPSOH[H�*HVWDOWXQJ�GHU�,QWHU�
DNWLRQ�XQG�6WHXHUEDUNHLW�

1LHPDOV�GDUI�HLQ�$JHQW�GHQ�%HQXW]HU�XQQ|WLJ��EHU�VHLQH�$NWLRQHQ�XQG�=XVWlQGH�LP�XQNODUHQ
ODVVHQ�� 'DV� ZlUH� YRU� DOOHP� EHL� PLW� .UHGLWNDUWHQ� RGHU� *HOG� GHV� %HQXW]HUV� DXVJHVWDWWHWHQ
$JHQWHQ�LQDN]HSWDEHO��'HVKDOE�PXVV���JDQ]�LP�(LQNODQJ�PLW�GHU�+\SRWKHVH�]X�)HHGEDFN�DXV
$EVFKQLWW����������GDV�)HHGEDFN�YRQ�$JHQWHQ�YROOVWlQGLJ��NRQWLQXLHUOLFK�XQG�VHOEVWEHVFKUHL�
EXQJVIlKLJ� �VLHKH�$EVFKQLWW�������� VHLQ��=X�GHQ�EHLGHQ�HUVWHQ�3XQNWHQ� LVW� HLQVFKUlQNHQG�]X
HUZlKQHQ�� GDVV� )HHGEDFN� XQWHU� GLHVHQ� 8PVWlQGHQ� XPIDQJUHLFKHU� DOV� YRP� %HQXW]HU� JH�
Z�QVFKW�ZHUGHQ�NDQQ�XQG�GDKHU�P|JOLFKVW�KLQVLFKWOLFK�4XDQWLWlW��$XVZDKO�XQG�3HULRGL]LWlW
DQSDVVEDU�VHLQ�VROO�

(LQ�VHOEVWHUNOlUHQGHV�)HHGEDFN�I�KUW�]X�WUDQVSDUHQWHQ�+DQGOXQJHQ��'HU�$JHQW�VROO�QLFKW�QXU
$XVNXQIW�JHEHQ��ZDV�HU�JHWDQ�KDW��VRQGHUQ�DXFK�ZDUXP��0LW�DQGHUHQ�:RUWHQ��HU�VROO�DXI�9HU�
ODQJHQ�VHLQH�(QWVFKHLGXQJVVWUXNWXUHQ�XQG��EHU�GHQ�1XW]HU�JHELOGHWHQ�3HUV|QOLFKNHLWVSURILOH
]XJlQJOLFK�XQG�HGLWLHUEDU�PDFKHQ��'DPLW�ZHUGHQ�VHLQH�+DQGOXQJHQ�I�U�GHQ�$QZHQGHU�WUDQV�
SDUHQW�XQG�QDFKYROO]LHKEDU�

$OV�LQ�GLHVHP�=XVDPPHQKDQJ�ZLFKWLJH�$JHQWHQ�)lKLJNHLW�LVW�GLH�GHU�SUl]LVHQ�$EVFKlW]XQJHQ
]X�IRUGHUQ��'HU�$JHQW�VROO�P|JOLFKVW�JHQDXH�9RUKHUVDJHQ��EHU�'DXHU��*HOGHLQVDW]�XQG�$XI�
ZDQG�PDFKHQ�N|QQHQ���VFKRQ�EHYRU�HU�PLW�GHU�$XIJDEH�EHJLQQW�

(LQH�JXWH�)HHGEDFN�0HWKRGH� LVW� KLHU� Ä3URJUHVV�%DUV³�� GLH� =HLWGDXHU�� )RUWVFKULWW� XQG�0LWWH�
OHLQVDW]�GHV�$JHQWHQ�NRQWLQXLHUOLFK�YLVXDOLVLHUHQ��'XUFK�VLPXOLHUWH�7HVWOlXIH�XQG�9RUDEGLDOR�
JH�NDQQ�VLFK�GHU�%HQXW]HU�HLQ�%LOG��EHU�$XIZDQG�XQG�0DFKEDUNHLW�HLQHU�$XIJDEH�PDFKHQ�



���/HLWIDGHQ�]XU�DJHQWHQEDVLHUWHQ�6RIWZDUHHQWZLFNOXQJ ��

����0|JOLFKNHLWHQ�GHU�(YDOXDWLRQ
'LHVHU� /HLWIDGHQ� GLHQW� ]XU�1HXHQWZLFNOXQJ� YRQ� 6RIWZDUHDJHQWHQ��:LH� EHUHLWV� LQ� $EVFKQLWW
������ HUZlKQW�� VLQG� GD]X� *HVWDOWXQJVULFKWOLQLHQ�� ZLH� VLH� GHU� /HLWIDGHQ� HQWKlOW�� GDV� ULFKWLJH
0LWWHO�� 'LHVH� 5LFKWOLQLHQ� P�VVHQ� QLFKW� QRWZHQGLJHUZHLVH� JXW� RSHUDWLRQDOLVLHUEDU� VHLQ�� $OV
%HLVSLHO�GLHQW�GLH�DXV�$EVFKQLWW���������HQWQRPPHQH�)RUGHUXQJ�QDFK�&RQVWUDLQWV�

&RQVWUDLQWV� VLQG� GLH� EHZXVVWHQ� %HVFKUlQNXQJHQ� GHU� $Q]DKO� XQG� $UW� YRQ� (LQJDEH�
P|JOLFKNHLWHQ�EHL�$JHQWHQ�

,VW� HLQH� (YDOXDWLRQ� GHV� $JHQWHQV\VWHPV� ZHVHQWOLFK�� VR� P�VVHQ� VROFKH� ÄZHLFKHQ³
*HVWDOWXQJVJUXQGVlW]H� ]X� NRQNUHWHQ� .ULWHULHQ� XPJHZDQGHOW� ZHUGHQ� �VLHKH� DXFK� $EVFKQLWW
�����)X�QRWH������'LHV�N|QQWH�IROJHQGHUPD�HQ�JHVFKHKHQ�

:lKUHQG�GHU�$UEHLW�PXVV�GHU�$JHQW�DOOH����6HNXQGHQ�HLQ�RSWLVFKHV�XQG�DNXVWLVFKHV
)HHGEDFN��EHU�VHLQHQ�6WDWXV�OLHIHUQ�

0HWKRGHQ��GLH�GHQ�(QWZXUI�XQWHUVW�W]HQ��VLQG�LQ�HUVWHU�/LQLH�GLH�LQ�$EVFKQLWW�����DXIJHVWHOOWHQ
+DXSWIRUGHUXQJHQ� QDFK�/HUQI|UGHUOLFKNHLW��.RQWUROORSWLPLHUXQJ� XQG�9HUWUDXHQVELOGXQJ� XQG
GDV�LQ�$EELOGXQJ����GDUJHVWHOOWH�6\VWHP�DJHQWHQUHOHYDQWHU�*HVWDOWXQJVJUXQGVlW]H�

8P� KDUWH� .ULWHULHQ� DXI]XVWHOOHQ�� LVW� GLH� 2ULHQWLHUXQJ� DQ� GHQ� LQ� $EVFKQLWW� ���� DXIJHVWHOOWHQ
+\SRWKHVHQ�VLQQYROO��GLH�DEHU�LP�DNWXHOOHQ�.RQWH[W�JHVFKlUIW�XQG�DQJHSDVVW�ZHUGHQ�P�VVHQ�
'HU�$XIZDQG�I�U�GLHVH�$UEHLW�GDUI�QLFKW�XQWHUVFKlW]W�ZHUGHQ��GHQQ���GLH�(UNHQQWQLV�DXV�GHP
%HUHLFK�VRIWZDUHHUJRQRPLVFKHU�1RUPHQ��YJO��']LGD�����������KDW�DXFK�KLHU�*�OWLJNHLW���GDV
$XIVWHOOHQ� YRQ� JXWHQ� .ULWHULHQ� LVW� VFKZLHULJHU� DOV� GHUHQ� DQVFKOLH�HQGH� hEHUSU�IXQJ�� 'LH
)RUPXOLHUXQJ�YRQ�$QIRUGHUXQJHQ�DQ�HLQ�$JHQWHQV\VWHP�EHUHLWV�LQ�GHU�(QWZXUIVSKDVH�LVW�GLH
9RUDXVVHW]XQJ� I�U� HLQH� VLQQYROOH� VSlWHUH� (YDOXDWLRQ�� $XI� GLHVHU� *UXQGODJH� ELHWHW� VLFK� DOV
(YDOXDWLRQVPHWKRGH�EHLVSLHOVZHLVH�GLH�LQ�$EVFKQLWW�����YRUJHVFKODJHQH�VXEMHNWLYH�(YDOXDWLRQ
DQ�

���� �=XVDPPHQIDVVXQJ
'LHVHV� .DSLWHO� KDW� GHQ�:HJ� JHZLHVHQ�� ZLH� GLH� ELVKHULJHQ� (UNHQQWQLVVH� JHE�QGHOW� ZHUGHQ
N|QQHQ��XP�GLH�(QWZLFNOXQJ�DJHQWHQEDVLHUWHU�6RIWZDUH�]X�XQWHUVW�W]HQ�� ,Q�HLQHP�/HLWIDGHQ�
GHU�GDV�.RQ]HSW�'HOHJDWLRQ�EHL�$JHQWHQV\VWHPHQ��XPVHW]W��DXV�.DSLWHO�����GHU�QDFK�'HOHJD�
WLRQVDVSHNWHQ� DXIJHEDXW� LVW�� GHU� LP� $JHQWHQNRQWH[W� WUDQVIRUPLHUWHQ� +&,�
*HVWDOWXQJVULFKWOLQLHQ�IROJW� �DXV�.DSLWHO����XQG�GHU�GLH� HLQHU�8QWHUVXFKXQJ�YRQ�$JHQWHQV\�
VWHPHQ�HQWVSULQJHQGHQ�+DXSWIRUGHUXQJHQ�XPVHW]W��DXV�.DSLWHO����

,P�IROJHQGHQ�.DSLWHO�ZLUG�VLFK�]HLJHQ��RE�VLFK�GLHVHU�/HLWIDGHQ�DXFK� LQ�GHU�3UD[LV� VLQQYROO
DQZHQGEDU�LVW�



���/HLWIDGHQ�]XU�DJHQWHQEDVLHUWHQ�6RIWZDUHHQWZLFNOXQJ���



���$QZHQGXQJ��/HLWIDGHQRULHQWLHUWH�:HLWHUHQWZLFNOXQJ�GHV�%URNHULQJV\VWHPV�EL]]\% ���

�� $QZHQGXQJ��/HLWIDGHQRULHQWLHUWH
:HLWHUHQWZLFNOXQJ�GHV�%URNHULQJV\VWHPV�EL]]\%

'LHVHV�.DSLWHO�EHKDQGHOW�GHQ�HUVWHQ�(LQVDW]�GHV�/HLWIDGHQV�I�U�$JHQWHQV\VWHPH��'DV�%URNH�
ULQJV\VWHP� EL]]\%�ZLUG�PLW� VHLQHU�+LOIH� XQWHU� EHVRQGHUHU� %HU�FNVLFKWLJXQJ� GHV�.RQ]HSWHV
'HOHJDWLRQ�ZHLWHUHQWZLFNHOW�XQG�VR�I�U�HLQHQ�ZHLWHUHQ�1XW]HUNUHLV�]XJlQJOLFK�JHPDFKW�

����(LQOHLWXQJ
EL]]\%�LVW�HLQ�IOH[LEOHV�6\VWHP�]XP�0DNHOQ�YRQ�2QOLQH�,QIRUPDWLRQHQ��GDV�DQ�GHU�*0'�LP
5DKPHQ�GHV�&2%5$�3URMHNWHV�HQWZLFNHOW�ZLUG��(LQ�3URWRW\S�ZXUGH� I�U�GHQ�(LQVDW]�DQ�GHU
0DLOlQGHU� +DQGHOVNDPPHU� GXUFK� SURIHVVLRQHOOHQ� ,QIRUPDWLRQVPDNOHU� HQWZLFNHOW�� 'LHVH
0DNOHU�KDEHQ�GLH�)XQNWLRQ�YRQ�'LHQVWOHLWHUQ��GHUHQ�.XQGHQ�8QWHUQHKPHQ�VLQG��GLH�)LUPHQ�
NRQWDNWH�VXFKHQ��6HL�HV��GDVV�HLQ�UHJLRQDOHV�8QWHUQHKPHQ�LQWHUQDWLRQDOH�,QYHVWRUHQ�VXFKW�RGHU
HLQ�QLFKW�LWDOLHQLVFKHV�8QWHUQHKPHQ�QHXH�$EVDW]PlUNWH�LQ�GHU�0DLOlQGHU�5HJLRQ�HUVFKOLH�HQ
ZLOO���LQ�EHLGHQ�)lOOHQ�N|QQHQ�GLH�,QIRUPDWLRQVPDNOHU�ZHLWHUKHOIHQ��'D]X�JUHLIHQ�VLH�DXI�GLH
XPIDQJUHLFKHQ� )LUPHQLQIRUPDWLRQHQ� YHUVFKLHGHQHU� H[WHUQHU� XQG� KDXVHLJHQHU� 'DWHQEDQNHQ
]XU�FN�

$EELOGXQJ�����9HUZDOWXQJ�GHU�I�U�EL]]\%�HUUHLFKEDUHQ�'DWHQTXHOOHQ



���$QZHQGXQJ��/HLWIDGHQRULHQWLHUWH�:HLWHUHQWZLFNOXQJ�GHV�%URNHULQJV\VWHPV�EL]]\%���

%HL�LKUHU�$UEHLW�EHJHJQHQ�GLHVH�0DNOHU�HLQLJHQ�ZLHGHUNHKUHQGHQ�6FKZLHULJNHLWHQ�

•� 6FKULIWOLFKH�$QIUDJHQ��GLH�SHU�3RVW��7HOHID[�RGHU�(�0DLO�HLQWUHIIHQ��VLQG�KlXILJ�VFKOHFKW
IRUPXOLHUW�� HQWKDOWHQ� XQSUl]LVH� IRUPXOLHUWHQ� $QIUDJHQ� XQG� LQIRUPLHUHQ� QXU� XQJHQ�JHQG
�EHU�GHQ�1DFKIUDJHU�

•� (V�H[LVWLHUW�HLQH�9LHO]DKO�YRQ�'DWHQTXHOOHQ��GHUHQ�,QIRUPDWLRQHQ�XQWHUVFKLHGOLFK�XPIDQJ�
UHLFK��SUl]LVH�XQG�DNWXHOO�VLQG��(LQLJH�'DWHQTXHOOHQ�VLQG�NRVWHQSIOLFKWLJ��YLHOH�YHUZHQGHQ
HLJHQH�$QIUDJHVSUDFKHQ��(V� LVW� YLHO�(UIDKUXQJ�DXI�0DNOHUVHLWH�Q|WLJ�� XP�TXDOLWDWLY� JXWH
$QWZRUWHQ�DXI�H[WHUQH�$QIUDJHQ�]X�OLHIHUQ�

•� 'LH� YHUZHQGHWHQ� 'DWHQTXHOOHQ� ODVVHQ� VLFK� QDFK� .DWHJRULHQ� DEIUDJHQ�� GLH� HQWZHGHU� GLH
)RUP�YRQ�&RGHV�RGHU�6WLFKZ|UWHUQ�KDEHQ��8QJO�FNOLFKHUZHLVH�ODVVHQ�YLHOH�'DWHQTXHOOHQ
QXU�HLQ�HLQ]LJHV��RIW�LKU�HLJHQHV��SURSULHWlUHV�6\VWHP�YRQ�.DWHJRULHQ�DOV�$QIUDJH�]X��'D
GLH� 'DWHQTXHOOHQ� QLFKW� YHUQHW]W� VLQG�� LVW� SDUDOOHOHV� 6XFKHQ� LQ� PHKUHUHQ� 4XHOOHQ� QLFKW
P|JOLFK��=XGHP�PXVV�I�U�MHGH�$QIUDJH�LQ�HLQHP�QHXHQ�6\VWHP�GLH�HQWVSUHFKHQGH�.DWHJR�
ULH�YRP�%URNHU��WHLOZHLVH�LQ�%�FKHUQ��QDFKJHVFKODJHQ�ZHUGHQ�

EL]]\%�HUOHLFKWHUW�QXQ�GLH�$XIJDEH�GHU�%URNHU�LQVRIHUQ��LQGHP�HV�HLQH�LQWHJULHUWH�6FKQLWWVWHOOH
DQELHWHW��XP�SDUDOOHO�LQ�PHKUHUHQ�'DWHQTXHOOHQ�VXFKHQ�]X�N|QQHQ��NHLQH�$EIUDJHVSUDFKHQ�XQG
QXU�QRFK�HLQH�HLQ]LJH�.ODVVLILNDWLRQ�HUOHUQHQ�]X�P�VVHQ��,Q�HLQHU�DQGHUHQ�6\VWHPNRPSRQHQWH
N|QQHQ� %URNHU� =XVDW]LQIRUPDWLRQHQ� �EHU� VlPWOLFKH� YHUI�JEDUH� 'DWHQTXHOOHQ� HUKDOWHQ� XQG
JHHLJQHWH�I�U�HLQH�$QIUDJH�DXV]XZlKOHQ��VLHKH�$EELOGXQJ�����

$EELOGXQJ�����(UVWHOOXQJ�HLQHV�6XFKSURILOV�PLW�EL]]\%



���$QZHQGXQJ��/HLWIDGHQRULHQWLHUWH�:HLWHUHQWZLFNOXQJ�GHV�%URNHULQJV\VWHPV�EL]]\% ���

,QIRUPDWLRQ�%URNHU�OHJHQ�I�U� MHGHQ�.XQGHQ�HLQ�FOLHQW�2EMHNW�DQ��GDV�PHKUHUH��DOV�FDVHV�EH�
]HLFKQHWH� DQQRWLHUEDUH� ,QWHUHVVHQVIHOGHU� GHV� .XQGHQ� HQWKDOWHQ� NDQQ�� 'LH� HLJHQWOLFKHQ�� GHQ
,QWHUHVVHQVIHOGHUQ� ]XJHRUGQHWHQ� 6XFKDQIUDJHQ� �SURILOHV�� VLQG�� YHUHLQIDFKW� DXVJHGU�FNW�� HLQH
.RPELQDWLRQ�UHOHYDQWHU�'DWHQTXHOOHQ��6XFKNDWHJRULHQ�XQG�6XFKVWULQJV��VLHKH�$EELOGXQJ�����
GLH� EL]]\%� LQ� YRP�%URNHU� IHVWJHOHJWHQ�$EVWlQGHQ� SHULRGLVFK� DXVI�KUW�� 6XFKHUJHEQLVVH� OHJW
GDV�6\VWHP�JHE�QGHOW�LQ�VRJHQDQQWHQ�'RVVLHUV�DE��ZHOFKH�DQ�GHQ�.XQGHQ�ZHLWHUJHOHLWHW�ZHU�
GHQ�N|QQHQ��=XVlW]OLFKH�)XQNWLRQHQ�HUODXEHQ�HV��DQGHUH�%URNHU�XP�5DW�]X�IUDJHQ�XQG�7HLOH
LKUHU��QLHGHUJHVFKULHEHQHQ��([SHUWLVH�DQGHUHQ�%URNHUQ�]XJlQJOLFK�]X�PDFKHQ�

)�U�GLH�=XNXQIW� LVW� HLQH�(UZHLWHUXQJ�GHV�1XW]HUNUHLVHV� YRQ�EL]]\%�YRUJHVHKHQ�� VR� GDVV� GLH
(QGYHUVLRQ�IROJHQGH�1XW]HUJUXSSHQ�XPIDVVHQ�ZLUG�

•� 'D�EL]]\%�NHLQH�EHVVHUHQ�,QIRUPDWLRQHQ�OLHIHUQ�NDQQ��DOV�]XYRU�YRQ�$QELHWHUQ�HLQJHJH�
EHQ�ZXUGHQ�� LVW�GLH�YROOVWlQGLJH��SUl]LVH�XQG�NRUUHNWH� ,QIRUPDWLRQVHUIDVVXQJ�DXI�$QELH�
WHUVHLWH�YRQQ|WHQ��:HLO� VLH�DXFK� HLJHQH�'DWHQEHVWlQGH�DQ�)LUPHQLQIRUPDWLRQHQ�DXIEDXW�
VLQG�0LWDUEHLWHU�GHU�0DLOlQGHU�+DQGHOVNDPPHU��EHU�LKUH�%URNHUUROOH�KLQDXV�DXFK�$QELH�
WHU�YRQ� ,QIRUPDWLRQHQ�� ,Q�GLHVHU�)XQNWLRQ�Z�UGHQ�VLH�YRQ�HLQHP� I�U�GLH�'DWHQHUIDVVXQJ
HUZHLWHUWHQ�XQG�RSWLPLHUWHQ�EL]]\%�EHVRQGHUV�SURILWLHUHQ�

•� ,QIRUPDWLRQVEURNHU� VLQG�GLH�+DXSWEHQXW]HU� YRQ� EL]]\%�� DUEHLWHQ� SURIHVVLRQHOO� XQG� LQ�
WHQVLY� PLW� GHP� 6\VWHP�� )�U� VLH� LVW� HLQ� UREXVWHV�� DGDSWLHUEDUHV� XQG� VFKQHOOHV� � 6\VWHP
ZLFKWLJHU�DOV�HLQH�HLQIDFKH�%HGLHQXQJ�

•� 'HU�.XQGH�LVW�/DLH��EHVWHQIDOOV�JHOHJHQWOLFKHU�NRPSHWHQWHU�1XW]HU�YRQ�EL]]\%��)�U�LKQ�LVW
HLQH� LQWXLWLYH� XQG� HLQIDFKH� %HQXW]HUI�KUXQJ� DXVVFKODJJHEHQG�� $XI� NHLQHQ� )DOO� VROO� HU
GXUFK�HLQ�hEHUPD��DQ�)XQNWLRQHQ�YHUZLUUW�ZHUGHQ��:LFKWLJHU� LVW�� LKQ� ]XQlFKVW�±�GXUFK
&RQVWUDLQWV�VRZLH�GDV�:HJODVVHQ�ZHQLJHU�ZLFKWLJHU�)XQNWLRQHQ�±�VFKULWWZHLVH�GXUFK�GDV
3URJUDPP�]X� I�KUHQ�� 6R� ODQJH�� ELV� HU� GDV� NRPSOH[H�&RQFHSWXDO�0RGHO� YHUVWDQGHQ� KDW�
=XU�=HLW�KDEHQ�.XQGHQ�MHGRFK�NHLQHQ�=XJDQJ�]X�EL]]\%�

����1RWZHQGLJNHLW�HLQHU�YHUEHVVHUWHQ�6FKQLWWVWHOOH�I�U
VHPLSURIHVVLRQHOOH�%URNHU

(LQH�(UZHLWHUXQJ�GHV�1XW]HUNUHLVHV�YRQ�EL]]\%�ZLUG�DQJHVWUHEW��=XN�QIWLJ�VROOHQ�DX�HU�SUR�
IHVVLRQHOOHQ�%URNHUQ�DQ�GHU�0DLOlQGHU�+DQGHOVNDPPHU��GLH�WlJOLFK�PLW�GHP�6\VWHP�DUEHLWHQ�
DXFK� JHOHJHQWOLFKH� 1XW]HU� HLQJHEXQGHQ� ZHUGHQ�� %HLVSLHOVZHLVH� VROOHQ� DXFK� 6HNUHWlULQQQHQ
HLQIDFKH�$QIUDJHQ�PLW�GHP�EL]]\%�6\VWHP�EHDUEHLWHQ�N|QQHQ��9RUWHLOH�HUKRIIW�PDQ�VLFK�HL�
QHUVHLWV�GXUFK�GLH�(QWODVWXQJ�GHU�ELVKHULJHQ�%URNHU�YRQ�ZHQLJHU�DQVSUXFKVYROOHQ�$QIUDJHQ�
DQGHUHUVHLWV�DEHU�GXUFK�GLH�(UK|KXQJ�GHV�SRWHQWLHOOHQ�$QZHQGHUNUHLVHV��8P�GLHVH�QHXHQ�%H�
QXW]HU�DXFK�RKQH�+LOIH�HUIDKUHQHU�EL]]\%�%URNHU�RSWLPDO�DQ�GDV�6\VWHP�KHUDQ]XI�KUHQ��PXVV
GLH�/HUQI|UGHUOLFKNHLW�HUK|KW�ZHUGHQ�

'LH�ELVKHULJH�%HQXW]HUREHUIOlFKH� LVW� DXI�GLH�%HG�UIQLVVH�SURIHVVLRQHOOH�%URNHU� DEJHVWLPPW�
ZDV�GLH�.RPSOH[LWlW�GHU�6FKQLWWVWHOOH�UHFKWIHUWLJW��'LH�QHXH�=LHOJUXSSH�ZlUH�GDPLW�DOOHUGLQJV
�EHUIRUGHUW��%HL� LKU� N|QQHQ� )HUWLJNHLWHQ� LP�8PJDQJ�PLW�&RPSXWHUQ� YRUDXVJHVHW]W�ZHUGHQ�

$QELHWHU %URNHU .XQGH



���$QZHQGXQJ��/HLWIDGHQRULHQWLHUWH�:HLWHUHQWZLFNOXQJ�GHV�%URNHULQJV\VWHPV�EL]]\%���

GLH� HWZD� GHQHQ� YRQ� *HVFKlIWVOHXWHQ� HQWVSUHFKHQ�� GLH� �EHU� HLQH� JHZLVVH� 9HUWUDXWKHLW� PLW
&RPSXWHUQ�LP�DOOJHPHLQHQ�XQG�GHP�:::�LP�VSH]LHOOHQ�YHUI�JHQ�

(LQ�HUIROJYHUVSUHFKHQGHU�$QVDW]�LVW�]XQlFKVW�GLH�ZHQLJ�DXIZHQGLJH�9HUHLQIDFKXQJ�GHV�DNWX�
HOOHQ�6\VWHPV��]�%��GXUFK�HLQ�LQWXLWLYHV�&RQFHSWXDO�0RGHO��XP�GDV�9HUVWlQGQLV�EHVRQGHUV�GHV
XQHUIDKUHQHQ�%HQXW]HUV�HQWVFKHLGHQG�]X�VWHLJHUQ��(LQ�]ZHLWHU��HUJlQ]HQGHU�$QVDW]�LVW�GLH�YHU�
EHVVHUWH�8QWHUVW�W]XQJ�GHV�%HQXW]HUV��$OVR�VLQG�9HUEHVVHUXQJHQ�GHU�6FKQLWWVWHOOH�Q|WLJ��GLH
GDV�H[LVWLHUHQGH�6\VWHP�YHUHLQIDFKHQ�XQG�GHQ�%HQXW]HU�]XVlW]OLFK�XQWHUVW�W]HQ��:lKUHQG�EHL�
GH�$QVlW]H�GXUFK�'HOHJDWLRQ�XP]XVHW]HQ�VLQG��]HLFKQHW�VLFK�GHU�HUVWH�$QVDW]�GXUFK�:HJODV�
VHQ��GHU�]ZHLWH�GXUFK�+LQ]XI�JHQ�YRQ�6\VWHPHOHPHQWHQ�DXV��8QWHU�9HUZHQGXQJ�GHV�/HLWID�
GHQV�ZLUG�QXQ�GLHVH�$XIJDEH�DQJHJDQJHQ�

����$XIVWHOOXQJ�YRQ�)RUGHUXQJHQ�DQ�GLH�YHUEHVVHUWH
6FKQLWWVWHOOH

'DV�=LHO�LVW��GHQ�DNWXHOOHQ�0DLOlQGHU�EL]]\%�3URWRW\SHQ�I�U�GLH�%HG�UIQLVVH�GHU�QHXHQ�%HQXW�
]HUJUXSSH�VHPLSURIHVVLRQHOOHU�%URNHU�]X�RSWLPLHUHQ��ZHOFKH�GDV�6\VWHP�HUOHUQHQ�E]Z��HUQHXW
HUOHUQHQ��=X�GLHVHP�=ZHFN�IROJW�QXQ�HLQH�$XIVWHOOXQJ��P|JOLFKVW�PHVVEDUHU��)RUGHUXQJHQ�DQ
GLH�QHXH�2EHUIOlFKH���

��� %HQXW]HU�P�VVHQ�HLQHQ�LQWXLWLYHQ��P|JOLFKVW�HLQIDFKHQ�=XJDQJ�]XP�6\VWHP�HUKDOWHQ�
9RU�DOOHP�LQ�GHU�/HUQSKDVH�LVW�HV�ZLFKWLJ��GLH�(LQVWLHJVK�UGH�I�U�QHXH�%HQXW]HU�]X�PLQL�
PLHUHQ��'LHV� VROO� GXUFK� HLQ� DOWHUQDWLY� DQJHERWHQHV� YHUHLQIDFKWHV� &RQFHSWXDO�0RGHO� JH�
VFKHKHQ��'HQQ�GDV�&RQFHSWXDO�0RGHO�GHV�%XVLQHVV�WR�%XVLQHVV�%URNHULQJV\VWHPV� LVW�]X
NRPSOH[�I�U�QRUPDOH�%HQXW]HU��6HOEVW�GLH�(QWZLFNOHU�GHV�DNWXHOOHQ�EL]]\%�6\VWHPV�KDW�HV
YLHO�=HLW�JHNRVWHW��GLHVHV�0RGHOO�]X�LQWHUQDOLVLHUHQ�

��� +LOIV��XQG�2ULHQWLHUXQJVP|JOLFKNHLWHQ�P�VVHQ�YHUEHVVHUW�ZHUGHQ��'HQQ�HV� LVW�DQ]X�
QHKPHQ��GDVV�GLH�QHXHQ�1XW]HU�GDV�6\VWHP�QLHPDOV�YROOVWlQGLJ�HUOHUQHQ�XQG�GHVKDOE�LP�
PHU�ZLHGHU�)XQNWLRQHQ�HUQHXW�OHUQHQ�P�VVHQ

��� $UEHLWVDQWHLOH� VROOHQ� DQ� HLQHQ�$JHQWHQ� GHOHJLHUEDU� VHLQ�� 6SH]LHOO� VROOHQ� $Q]DKO� XQG
.RPSOH[LWlW�GHU�Q|WLJHQ�6FKULWWH�YRQ�GHU�HUVWHQ�$QPHOGXQJ�ELV�]X�GHQ�(UJHEQLVVHQ�HLQHU
$QIUDJH�GXUFK�'HOHJDWLRQ�PLQLPLHUW�ZHUGHQ�

����%HVFKUHLEXQJ�GHU�QRWZHQGLJHQ�(QWZLFNOXQJHQ
8P� GLH� LP� YRUDXVJHKHQGHQ� $EVFKQLWW� DXIJHVWHOOWHQ� )RUGHUXQJHQ� XP]XVHW]HQ�� ZHUGHQ� HLQH
5HLKH�YRQ�(UJlQ]XQJHQ�]X�EL]]\%�YRUJHVFKODJHQ��'LHVH� VLQG� LQ�$EELOGXQJ���� VFKHPDWLVFK
GDUJHVWHOOW�XQG�ZHUGHQ�LQ�GHQ�IROJHQGHQ�$EVFKQLWWHQ��OHLWIDGHQRULHQWLHUW�HQWZLFNHOW�

������������������������������ ����������������������������
��'XUFK�GLH�0LWDUEHLW�VHLW�%HJLQQ�GHV�3URMHNWHV�VLQG�EHUHLWV�YLHOH�PHLQHU�9RUVWHOOXQJHQ��GDUXQWHU�DXFK�LP�/HLWIDGHQ�HUZlKQWH�0HWKRGHQ��LQ
GDV�6\VWHP�HLQJHIORVVHQ��7URW]GHP�IDQGHQ�VLFK�JHQ�JHQG�$QVDW]SXQNWH�I�U�9HUEHVVHUXQJHQ�DP�DNWXHOOHQ�6\VWHP�



���$QZHQGXQJ��/HLWIDGHQRULHQWLHUWH�:HLWHUHQWZLFNOXQJ�GHV�%URNHULQJV\VWHPV�EL]]\% ���

$EELOGXQJ�����hEHUVLFKW�XQG�=XVDPPHQKDQJ�GHU�9HUEHVVHUXQJHQ�EL]]\%V

'LH�YRUJHVFKODJHQHQ�9HUEHVVHUXQJHQ�JUXSSLHUHQ�VLFK�UXQG�XP�GDV�ELVKHULJH�EL]]\%�6\VWHP
�UHFKWV�LP�%LOG���8P�GLH�ZHVHQWOLFKHQ�)XQNWLRQHQ�YRQ�EL]]\%�]X�HUOHUQHQ��ZLUG�LKP�]XQlFKVW
HLQ�LQ�$EVFKQLWW�������EHVFKULHEHQHV�6\VWHP�YRUJHVFKDOWHW��ZHOFKHV�GDV�%URNHULQJV\VWHP��EHU
GDV� YHUHLQIDFKHQGH�&RQFHSWXDO�0RGHO� HLQHU� 6XFKPDVFKLQH� SUlVHQWLHUW�� ,QGHP� GHU� %HQXW]HU
DXI� PHKUHUHQ� 6WXIHQ� �6LPSOH� 6HDUFK�� $GYDQFHG� 6HDUFK�� ([SHUW� 6HDUFK�� GXUFK� ]XQHKPHQG
NRPSOH[HUH�$QIUDJHQ�GDV�6\VWHP�H[SORULHUW��VROO�HU�DOOPlKOLFK�HLQ�9HUVWlQGQLV�YRQ�GHU�%DVLV�
IXQNWLRQDOLWlW� EL]]\%V� JHZLQQHQ�� ,VW� GLHVHU� PHQWDOH� 6FKULWW� YROO]RJHQ�� SUlVHQWLHUW� VLFK� GDV
ÄHLJHQWOLFKH³� EL]]\%�6\VWHP� GHP� %HQXW]HU� XQG� ELHWHW� PHKUHUH� Ä:L]DUGV³� �EHVFKULHEHQ� LQ
$EVFKQLWW��������DQ��GLH�MHZHLOV�HLQH�W\SLVFKH�%URNHULQJDXIJDEH�VFKULWWZHLVH�XQG�H[HPSODULVFK
GHP�%HQXW]HU�QDKHEULQJHQ��'DQDFK�HUIROJW�HLQ�IOLH�HQGHU�hEHUJDQJ�]X�GHU��EOLFKHQ�'DUVWHO�
OXQJ� EL]]\%V�� GDV� MHGRFK� XP� ]DKOUHLFKH� +LOIHIXQNWLRQHQ� XQG� GHOHJLHUEDUH� $VSHNWH� HUJlQ]W
ZXUGH��VLHKH�$EVFKQLWW���������%HLVSLHOVZHLVH�ZHUGHQ�GLH�]XQlFKVW�DXVJHEOHQGHWHQ�(OHPHQWH
GHV�0HQ�EDXPV�DOOPlKOLFK�ZLHGHU�HLQJHEOHQGHW�XQG�VRPLW�GHU�=XJDQJ�]X�GHQ�GDKLQWHUOLHJHQ�
GHQ�)XQNWLRQHQ�HUP|JOLFKW�

:lKUHQG�GHU�6FKZHUSXQNW�GHV�QHX�HQWZLFNHOWHQ�&RQFHSWXDO�0RGHOV�DXI�GHU�HUVWHQ�)RUGHUXQJ
QDFK�9HUHLQIDFKXQJ�OLHJW��LVW�GLH�]ZHLWH�)RUGHUXQJ�QDFK�8QWHUVW�W]XQJ�GDV�+DXSWPRWLY�I�U
GLH��EULJHQ�(UJlQ]XQJHQ�XQG�0RGLILNDWLRQHQ��$OOHQ�9HUEHVVHUXQJHQ�JHPHLQVDP�LVW�GLH�'HOH�
JDWLRQ�YRQ�$XIJDEHQEHUHLFKHQ��ZLH�VLH�LQ�GHU�GULWWHQ�)RUGHUXQJ�IRUPXOLHUW�ZXUGH�

������ %HVFKUHLEXQJ�HLQHV�YHUHLQIDFKWHQ�&RQFHSWXDO�0RGHOV

8P�YRU�DOOHP�GLH�)RUGHUXQJ�QDFK�HLQHP�LQWXLWLYHQ�=XJDQJ�]X�EL]]\%�]X�YHUZLUNOLFKHQ��lQGH�
UH�LFK�GDV�(UVFKHLQXQJVELOG��/HLWIDGHQ��$EVFKQLWW����������EL]]\%V�GHUJHVWDOW��GDVV�GDV�&RQ�
FHSWXDO�0RGHO�GHU�6XFKPDVFKLQH�NRPPXQL]LHUW�ZLUG��'HP�%HQXW]HU�SUlVHQWLHUW�VLFK�EL]]\%
QLFKW� DOV�%URNHULQJV\VWHP�� VRQGHUQ� DOV� HLQH� DXI� )LUPHQLQIRUPDWLRQHQ� VSH]LDOLVLHUWH�� EHVRQ�
GHUV�PlFKWLJH�6XFKPDVFKLQH��(LQH�9HUWUDXWKHLW�PLW�GLHVHP�ÄHLQIDFKHQ³�.RQ]HSW�NDQQ�EHL�GHU
=LHOJUXSSH� YRUDXVJHVHW]W� ZHUGHQ�� 6lPWOLFKHU� Ä%DOODVW³� ZLH� $QPHOGHQ� XQG� 3URILOHUVWHOOXQJ
HQWIDOOHQ��VWDWWGHVVHQ�NDQQ��ZLH�LQ�$EELOGXQJ����GDUJHVWHOOW��GXUFK�GLUHNWH�(LQJDEH�GHV�6XFK�

YHUHLQIDFKWHV
EL]]\%

"

$GYDQFHG
6HDUFK

6LPSOH
6HDUFK

([SHUW
6HDUFK

YHUEHVVHUWH
+LOIH

:L]DUG

2ULJLQDO�EL]]\%�PLW
9HUEHVVHUXQJHQ



���$QZHQGXQJ��/HLWIDGHQRULHQWLHUWH�:HLWHUHQWZLFNOXQJ�GHV�%URNHULQJV\VWHPV�EL]]\%���

EHJULIIHV��EHLVSLHOVZHLVH�GHU�JHVXFKWHQ�.DWHJRULH��XQPLWWHOEDU�DXI�HLQH�'DWHQTXHOOH�]XJHJULI�
IHQ�ZHUGHQ��6RPLW�LVW�HV�GHP�%HQXW]HU�P|JOLFK��VLFK�GXUFK�ZLHGHUKROWHV�$XVSURELHUHQ�UDVFK
HLQ� %LOG� �EHU� GLH� 4XDOLWlW� GHU� YRP� 6\VWHP� JHOLHIHUWHQ� 'DWHQ� ]X�PDFKHQ�� 8PJHNHKUW� ZLUG
YHUPLHGHQ�� GHQ� %HQXW]HU� ]XU� (LQJDEH� ]DKOUHLFKHU� 3URILOLQIRUPDWLRQHQ� ]X� ]ZLQJHQ�� REZRKO
GLHVHU�NHLQH�0|JOLFKNHLW�KDW��GLH�5HOHYDQ]�GLHVHU�,QIRUPDWLRQHQ�LP�HLQ]HOQHQ�QDFK]XYROO]LH�
KHQ�

8P�GLH�/HUQI|UGHUOLFKNHLW�]X�XQWHUVW�W]HQ��RIIHQEDUW�GLH�6XFKPDVFKLQH�LKUH�JHVDPWH�)XQNWL�
RQVYLHOIDOW� QXU� VFKULWWZHLVH�� 7DEHOOH� ��� LOOXVWULHUW�� ZLH� GLHV� GXUFK� IRUWJHVHW]WHV� 3URJUHVVLYH
'LVFORVXUH�LQ�PHKUHUHQ�6FKULWWHQ�HUUHLFKW�ZLUG�

7DEHOOH�����'DV�&RQFHSWXDO�0RGHO�6XFKPDVFKLQH�LQ�GUHL�.RPSOH[LWlWVVWXIHQ

)�U�GHQ�%HQXW]HU�QLFKW�HUNHQQEDU�ZHUGHQ�$QIUDJHQ�DQ
GDV�ELVKHULJH�EL]]\%�6\VWHP�ZHLWHUJHOHLWHW��'D]X�ZHU�
GHQ� DOOH� LP�8QWHUVFKLHG� ]XP�2ULJLQDOV\VWHP� ÄZHJJH�
ODVVHQHQ³� 6FKULWWH� DXWRPDWLVFK� DQ� Ä6LPSOH� 6HDUFK³
GHOHJLHUW��$QPHOGXQJ�EHLP�6\VWHP�PLW�HLQHU�LQGLYLGX�
HOOHQ� .HQQXQJ�� (UVWHOOXQJ� GHU� I�U� HLQH� 6XFKDQIUDJH
Q|WLJHQ� 2EMHNWH�� LQVEHVRQGHUH� HLQHV� VSH]LDOLVLHUWHQ
3URILOV��1RFK�QLFKW�LQWHJULHUW�LVW�HLQH�+LOIVIXQNWLRQ��GLH
]ZHLIHOORV� DXFK� I�U� GLHVH� ZHQLJ� NRPSOH[H� 6RIWZDUH
Q|WLJ�LVW�

'XUFK� 3URJUHVVLYH� 'LVFORVXUH� �/HLWIDGHQ�� $EVFKQLWW
���������� HUNHQQEDU� DQ� GHQ� 6FKDOWIOlFKHQ� Ä$GYDQFHG
6HDUFK³� E]Z�� Ä([SHUW� 6HDUFK³� LQ� GHU� UHFKWHQ� REHUHQ
(FNH�GHV�%LOGVFKLUPV��VROO�GHU�%HQXW]HU�GD]X�DQLPLHUW
ZHUGHQ�� HLJHQVWlQGLJ� H[SORULHUHQG� ZHLWHUH� 6\VWHP�
IXQNWLRQDOLWlW� ]X� HUOHUQHQ�� 'HP� %HQXW]HU� EOHLEW� GLH
0|JOLFKNHLW�� MHGHU]HLW� ZLHGHU� ]X� HLQHU� HLQIDFKHUHQ
6WXIH�GHU�6XFKPDVFKLQH�]XU�FN]XNHKUHQ�

$EELOGXQJ�����.RPSOH[LWlWVVWXIH����6XFKPDVFKL�
QHQPHWDSKHU�Ä6LPSOH�6HDUFK³

'LH� LQ� $EELOGXQJ� ��� GDUJHVWHOOWH� HUZHLWHUWH� 6XFKPD�
VFKLQH�Ä$GYDQFHG�6HDUFK³�HUODXEW�QHEHQ�GHU�EHNDQQWHQ
6XFKH� QDFK� 6WLFKZ|UWHUQ� GLH� $QJDEH� HLQHU� VSH]LHOOHQ
'DWHQTXHOOH� XQG� GLH� 6SH]LIL]LHUXQJ� HLQHU� 0HQJH� YRQ
6XFKNDWHJRULHQ��'DPLW�VROO�GHP�%HQXW]HU�GLH�/HUQSKD�
VH� HUOHLFKWHUW� XQG� GLH� 0|JOLFKNHLW� JHERWHQ� ZHUGHQ�
RKQH� %HYRUPXQGXQJ� KHUDXV]XILQGHQ�� LQZLHZHLW� GLH
9HUIHLQHUXQJ�HLQHU�6XFKDQIUDJH� WDWVlFKOLFK� ]X�YHUEHV�
VHUWHQ�6XFKHUJHEQLVVHQ�I�KUW�

'LH� JUDILVFKH�*HVWDOWXQJ� GLHVHU� 6WXIH� LVW� �� ELV� DXI� GLH
]XVlW]OLFKH� )XQNWLRQDOLWlW� �� NRQVLVWHQW� PLW� GHU� HUVWHQ
�XQG�DXFK�GHU�IROJHQGHQ��6WXIH�

$EELOGXQJ�����.RPSOH[LWlWVVWXIH����(UZHLWHUWH
2SWLRQHQ�Ä$GYDQFHG�6HDUFK³



���$QZHQGXQJ��/HLWIDGHQRULHQWLHUWH�:HLWHUHQWZLFNOXQJ�GHV�%URNHULQJV\VWHPV�EL]]\% ���

,Q� GHU� DOV� Ä([SHUW� 6HDUFK³� EH]HLFKQHWHQ� GULWWHQ� 6WXIH
GHU� 6XFKPDVFKLQH� �GDUJHVWHOOW� LQ� $EELOGXQJ� ���� ZLUG
HUVWPDOV� GLH� (LQJDEH� GHU� LQ� EL]]\%� REOLJDWRULVFKHQ
%HQXW]HUNHQQXQJ� YHUODQJW�� 8P� GHP� %HQXW]HU� GLHVHQ
P|JOLFKHUZHLVH� DOV� ÄOlVWLJ³� HPSIXQGHQHQ� 6FKULWW� ]X
HUOHLFKWHUQ�� ZLUG� DXI� ELVKHU� QLFKW� HUUHLFKEDUH� 6XFK�
IXQNWLRQHQ�LQ�([SHUW�6HDUFK�KLQJHZLHVHQ��'DV�SDUDOOHOH
6XFKHQ� LQ�PHKUHUHQ�'DWHQTXHOOHQ�� GLH� 6XFKH� LQ� NRP�
PHU]LHOOHQ�'DWHQEDQNHQ�VRZLH�GLH�0|JOLFKNHLW��3URILOH
DQ]XOHJHQ�XQG�DXWRPDWLVLHUW�DXV]XI�KUHQ�

1DFK�GHP�$QPHOGHVFKULWW�HUZDUWHW�GHQ�%HQXW]HU�NHLQH
ZHLWHUH�� QRFK� PlFKWLJHUH� 6XFKPDVFKLQH�� VRQGHUQ� GLH
YROOH� )XQNWLRQDOLWlW� GHV� EL]]\%�6\VWHPV�� LQ� GHP� ]X�
QlFKVW� GLH� LP� IROJHQGHQ�$EVFKQLWW� EHVFKULHEHQHQ�:L�
]DUGV�DQJH]HLJW�ZHUGHQ�

$EELOGXQJ�����.RPSOH[LWlWVVWXIH����$QPHOGXQJ�I�U
Ä([SHUW�6HDUFK³

������ %HVFKUHLEXQJ�GHU�:L]DUGV

'XUFK�GLH�QHX�HQWZLFNHOWH�.RPSRQHQWH�Ä:L]DUGV³�ZLUG�GXUFK�JHI�KUWH�%HQXW]HUGLDORJH�GLH
6\VWHPIXQNWLRQDOLWlW� DQKDQG� W\SLVFKHU� %HLVSLHOH� YHUPLWWHOW�� 'LH�:L]DUGV� VWHOOHQ� EHUHLWV� HLQ
(OHPHQW�GHU�YHUEHVVHUWHQ�+LOIHIXQNWLRQ�GDU��:LH�EHUHLWV� LQ�$EVFKQLWW� �������� DQJHVSURFKHQ�
KDEHQ�:L]DUGV�$JHQWHQIXQNWLRQDOLWlW�XQG�VLQG�GHVKDOE� I�U�GHQ�(LQVDW]� LQ�$JHQWHQV\VWHPHQ
EHVRQGHUV�JHHLJQHW��VLHKH�/HLWIDGHQ��$EVFKQLWW�����������6LH�KDEHQ�IROJHQGH�$XIJDEHQ�

•� 6LH�GHFNHQ�W\SLVFKH�$QIUDJHQ�DE��PLW�GHQHQ�.XQGHQ�DQ�GLH�%HQXW]HU�YRQ�EL]]\%�KHUDQ�
WUHWHQ��6RPLW�JHZLQQW�GHU�OHUQHQGH�%HQXW]HU�HLQHQ�HUVWHQ�hEHUEOLFN��EHU�GLH�)lKLJNHLWHQ
XQG�$QZHQGXQJVEHUHLFKH�YRQ�EL]]\%�

•� 6LH� HUP|JOLFKHQ� GXUFK� EHLVSLHOKDIWHV� /HUQHQ� GLH� (QWZLFNOXQJ� HLQHV� 9HUVWlQGQLVVHV� I�U
,QIRUPDWLRQ�%URNHULQJ�6\VWHPH�

•� 6LH�OHLWHQ�GHQ�%HQXW]HU�VFKULWWZHLVH�GXUFK�VHLQH�$XIJDEH��EHZDKUHQ�LKQ�YRU�IDOVFKHQ�RGHU
LUUHOHYDQWHQ�$NWLRQHQ��7HLOH�VHLQHU�$XIJDEH�ZHUGHQ�GDEHL�DQ�GHQ�:L]DUG�GHOHJLHUW�



���$QZHQGXQJ��/HLWIDGHQRULHQWLHUWH�:HLWHUHQWZLFNOXQJ�GHV�%URNHULQJV\VWHPV�EL]]\%���

$EELOGXQJ�����6WDUWELOGVFKLUP�PLW�$XVZDKO�XQG�(UOlXWHUXQJ�GHU�:L]DUGV

)ROJHQGH� GUHL� 6WDQGDUGV]HQDULHQ� KDEHQ� VLFK� DOV� I�U�0DLOlQGHU� ,QIRUPDWLRQ�%URNHU� W\SLVFKH
$XIJDEHQ�KHUDXVJHVWHOOW�

��� (LQ�$QELHWHU�ZLOO�GHQ�$EVDW]�VHLQHU�3URGXNWH�HUK|KHQ�XQG�EHQ|WLJW�]X�0DUNHWLQJ]ZHFNHQ
P|JOLFKVW�YLHOH��UHOHYDQWH�XQG�DNWXHOOH�$GUHVVHQ�SRWHQWLHOOHU�.XQGHQ�

��� (LQ�8QWHUQHKPHQ�P|FKWH�HLQH�.RRSHUDWLRQ�PLW�HLQHP�DQGHUHQ�8QWHUQHKPHQ�HLQJHKHQ��,Q
GLHVHP�)DOO� VLQG� SUl]LVH�� GHWDLOOLHUWH� ,QIRUPDWLRQHQ� �EHU� HLQHP�NOHLQHQ�.UHLV�P|JOLFKHU
3DUWQHU�ZLFKWLJ�

��� 0|JOLFKVW� XPIDQJUHLFKH� ,QIRUPDWLRQHQ� �EHU� HLQ� EHUHLWV� EHNDQQWHV� 8QWHUQHKPHQ� VROOHQ
HLQJHKROW�ZHUGHQ�

-HGH�GLHVHU�6WDQGDUGVLWXDWLRQHQ�ZLUG��ZLH�$EELOGXQJ����]HLJW��GXUFK�HLQHQ�:L]DUG�H[HPSOD�
ULVFK�YRUJHI�KUW�ZHUGHQ��9RQ�GLHVHQ�:L]DUGV�P|FKWH�LFK�QXQ�GHQ�$EODXI�GHV�HUVWHQ�:L]DUGV
LQ�GHU�IROJHQGHQ�7DEHOOH�JHQDXHU�HUOlXWHUQ�
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7DEHOOH�����3URJUDPPGXUFKODXI�GHV�:L]DUG�&XVWRPHU

-HGHU�:L]DUG�|IIQHW�HLQ� VHSDUDWHV�NOHLQHV�)HQVWHU��8Q�
WHUVW�W]HQG�ZLUG�GHU�0LFURVRIW�$JHQW��HLQ� IUHL�HUKlOWOL�
FKHU��IOH[LEHO�SURJUDPPLHUEDUHU�XQG�NRPIRUWDEHO��/HLW�
IDGHQ�� $EVFKQLWW� ��������� ]X� EHGLHQHQGHU� 3UlVHQWDWL�
RQVDJHQW�� HLQJHVHW]W��(U� HUNOlUW� GLH�%HGHXWXQJ� GHU� DN�
WXHOOHQ� %LOGVFKLUPVHLWH� GXUFK� :DKO� GHU� JHOEHQ� Ä([�
SODLQ³�6FKDOWIOlFKH�� DXI� HLQLJHQ� 6HLWHQ� DXFK� VSRQWDQ
EHL� 6HLWHQDXIUXI�� :HLWHUKLQ� JLEW� HU� =XVDW]LQIRUPDWLR�
QHQ� ]X� HLQ]HOQHQ� 6HLWHQHOHPHQWHQ� �.RQWH[WKLOIH�� XQG
DUEHLWHW�DQ�JHZLVVHQ�6WHOOHQ�PLW�GHP�%HQXW]HU�]XVDP�
PHQ��'HU�0LFURVRIW�$JHQW�YHUI�JW��EHU�6SUDFKDXVJDEH�
GLH�JOHLFK]HLWLJ�LQ�6SUHFKEODVHQ�DQJH]HLJW�ZLUG�

$XI� GLHVHP� %LOGVFKLUP� LVW� GLH� $XVZDKO� DQ� 'DWHQ�
TXHOOHQ� YRU]XQHKPHQ� E]Z�� GLH� EHUHLWV� YRUHLQJHVWHOOWH
$XVZDKO�]X�EHVWlWLJHQ�

$EELOGXQJ�����(LQJDEH�GHU�'DWHQTXHOOHQ
(LQ� %HLVSLHO� I�U� GLH� =XVDPPHQDUEHLW� ]ZLVFKHQ� 3Ul�
VHQWDWLRQVDJHQWHQ� XQG� %HQXW]HU�� 'HU� %HQXW]HU� ZlKOW
HLQH�EHOLHELJH�'DWHQTXHOOH� DXV��ZRUDXI�GHU�$JHQW�=X�
VDW]LQIRUPDWLRQHQ�]X�GLHVHU�'DWHQTXHOOH�OLHIHUW�

$OOH�%LOGVFKLUPH�GHV�:L]DUGV�VLQG�NRQVLVWHQW�JHKDOWHQ
EH]�JOLFK�$XIEDX��'LPHQVLRQ��)DUEJHEXQJ� VRZLH�3OD�
]LHUXQJ�YRQ�6FKDOWIOlFKHQ�XQG�$JHQW�

)�U�HLQ�/HUQV\VWHP�LVW�GHU�GXUFK�GLH�$QLPDWLRQHQ�GHV
$JHQWHQ� HLQJHI�KUWH� 6SD�IDNWRU� YHUWUHWEDU� �/HLWIDGHQ�
$EVFKQLWW��������

$EELOGXQJ�����:L]DUG�JLEW�$XVNXQIW��EHU�EHVWLPP�
WH�'DWHQTXHOOHQ

'LHVHU� %LOGVFKLUP� HQWKlOW� GLH�$XVZDKO� GHV�$QIUDJH�
W\SV��1DFK�)LUPHQQDPH��5HJLRQ�RGHU�.DWHJRULHQ�

'LH� (UVFKHLQXQJVIRUP� GHV� $JHQWHQ� LVW� QLFKW� RSWLPDO�
ZHLO�GHU�%HQXW]HU�YRQ�=DXEHUHUQ�JHPl��GHP�/HLWIDGHQ
ÄI�U�XQP|JOLFK�JHKDOWHQH���EHUUDVFKHQGH�)lKLJNHLWHQ³
HUZDUWHW��$EVFKQLWW�����������'LHV�LVW�DEHU�KLHU�QLFKW�GHU
6LQQ�GHV�$JHQWHQ��REZRKO�7HVWEHQXW]HU�GXUFKZHJ��EHU
GLH� 4XDOLWlW� GHU� 6SUDFKDXVJDEH� XQG� GHU� $QLPDWLRQHQ
�EHUUDVFKW� VLQG�� (LQH� VLFK� DQELHWHQGH� (UVFKHLQXQJV�
IRUP� I�U� HLQ� EL]]\%� �EXV\� EHH�  � IOHL�LJH� %LHQH�� JH�
QDQQWHV� 6\VWHP� ZlUH� KLHU� HLQH� %LHQH�� 'HU� (QWZXUI
HLQHU� %LHQH� DOV� $JHQWHQFKDUDNWHU� LVW� PLW� 0LFURVRIW
$JHQW�]ZDU�P|JOLFK��DEHU�VHKU�DXIZHQGLJ��'D�HLQ�=DX�
EHUHU� DEHU� JHHLJQHW� LVW��3UREOHPO|VXQJVZLVVHQ� ]X� YHU�
PLWWHOQ� �/HLWIDGHQ�� $EVFKQLWW� ���������� ZDV� KLHU� WDW�
VlFKOLFK�HLQH�VHLQHU�$XIJDEHQ�LVW��KDEH�LFK�PLFK�XQWHU
GHQ�DXVZlKOEDUHQ�&KDUDNWHUHQ�I�U�LKQ�HQWVFKLHGHQ�

$EELOGXQJ�����(LQJDEH�GHV�$QIUDJHW\SV
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1XU� LP� )DOOH� GHV� � $QIUDJHW\SV� Ä.DWHJRULHQVXFKH³
P�VVHQ� QXQ� HLQH� $XVZDKO� SDVVHQGHU� .DWHJRULHQ
JHZlKOW� E]Z�� GLH� YRUHLQJHVWHOOWHQ� .DWHJRULHQ� EHWlWLJW
ZHUGHQ�

'HU� 9RUWHLO� HLQHV� 3UlVHQWDWLRQVDJHQWHQ� LVW� GLH� 0|J�
OLFKNHLW��VLFK�IUHL�DXI�GHP�%LOGVFKLUP�EHZHJHQ�]X�N|Q�
QHQ�� ZlKUHQG� VHLQHU� (UNOlUXQJHQ� DXI� JHPHLQWH� %LOG�
VFKLUPHOHPHQWH� ]X� ]HLJHQ� XQG� GLHVH� EHL� %HGDUI� ]X
DNWLYLHUHQ�

&KRUHRJUDSKLH� XQG� ,QWHUDNWLRQVYHUKDOWHQ� GHV� $JHQWHQ
ZXUGH�JHPl��GHQ�5LFKWOLQLHQ�]XP�,QWHUDNWLRQVHQWZXUI
GHV�0LFURVRIW� $JHQWV� �0LFURVRIW� ������ ������ HQWZLN�
NHOW�� YHUZHQGHW� DOVR� ÄQDW�UOLFKH³� DQVWHOOH� IRUPHOOHU
6SUDFKH��VSULFKW�LQ�NXU]HQ�6lW]HQ�XQG�XQWHUVW�W]W�VHLQH
0LWWHLOXQJHQ� GXUFK� HLQH� JDQ]H� 5HLKH� YRQ� *HVWHQ�� ,Q
QHEHQVWHKHQGHU� $EELOGXQJ� EHQXW]W� GHU� :L]DUG� EHL�
VSLHOVZHLVH�GLH�ÄHUNOlUHQ³�*HVWH�

$EELOGXQJ�����$XVZDKO�JHHLJQHWHU�.DWHJRULHQ
'HU� OHW]WH� 6FKULWW� GHU� 3URILOHUVWHOOXQJ� EHLQKDOWHW� GLH
$QJDEH� E]Z�� %HVWlWLJXQJ� YRQ� =XVDW]LQIRUPDWLRQHQ
ZLH� =HLWUDXP� GHU� 6XFKDQIUDJH� XQG� 3HULRGL]LWlW� LKUHU
$XVI�KUXQJ�

%LV� ]X� GLHVHP�6FKULWW� NDQQ� ]ZLVFKHQ� GHQ�%LOGVFKLUP�
VHLWHQ�EHOLHELJ�YRU��XQG�]XU�FNJHVFKDOWHW�ZHUGHQ��(UVW
GXUFK� GLH� :DKO� GHU� Ä)LQLVK³�6FKDOWIOlFKH� ZLUG� GLH
$QODJH�� 6SHLFKHUXQJ� XQG� $XVI�KUXQJ� GHV� 3URILOV� DQ
GHQ�$JHQWHQ�GHOHJLHUW�

$EELOGXQJ�����(LQJDEH�]XVlW]OLFKHU�3URILOLQIRUPD�
WLRQHQ

'LH�$XVJDEH�GHU�6XFKHUJHEQLVVH�]HLJW�$EELOGXQJ�����%HZXVVWH�&RQVWUDLQWV�EHVFKUlQNHQ� LP
%HLVSLHO�GXUFK�HLQ�3RSXS�0HQ��GLH�P|JOLFKHQ�$QWZRUWHQ�DXI�ÄMD³�RGHU�ÄQHLQ³�
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$EELOGXQJ�����$XVJDEH�GHU�6XFKHUJHEQLVVH

'LH�4XDOLWlW�GHU�8PVHW]XQJ�GHV�VRHEHQ�EHVFKULHEHQHQ�HUVWHQ�:L]DUGV� LVW�GHXWOLFK�K|KHU�DOV
GLH� GHU� EHLGHQ� DQGHUHQ�:L]DUGV�� 'LHVH� UHLFKHQ� EH]�JOLFK� &KRUHRJUDSKLH� XQG� ,QWHUDNWLRQV�
UHLFKWXP�QLFKW�DQ�GHQ�HUVWHQ�:L]DUG�KHUDQ�

������ %HVFKUHLEXQJ�ZHLWHUHU�9HUEHVVHUXQJVYRUVFKOlJH�]X�EL]]\%

$XFK�GLH�QDFK�GHP�$XVEOHQGHQ�GHU�:L]DUGV�GDUJHVWHOOWH�ÄHLJHQWOLFKH³�2EHUIOlFKH�ELHWHW�9HU�
EHVVHUXQJVDQVlW]H��'XUFK� 3URJUHVVLYH�'LVFORVXUH� XQG�&RQVWUDLQWV� NDQQ� GLH� $Q]DKO� GHU� 6\�
VWHPHOHPHQWH�LP�9HUJOHLFK�]X�GHU�XUVSU�QJOLFKHQ�2EHUIOlFKH��VLHKH�$EELOGXQJ�����VWDUN�UH�
GX]LHUW�ZHUGHQ�

��� )�U� XQHUIDKUHQH� %HQXW]HU� ZLUG� GHU� LP� OLQNHQ� )HQVWHU� �)UDPH�� GHV� 2ULJLQDOV\VWHPV
VLFKWEDUH�%DXP�VRZHLW�EHVFKQLWWHQ��GDVV�OHGLJOLFK�GLH�3URILOHV�DQJH]HLJW�ZHUGHQ��DEHU�NHL�
QH�+LHUDUFKLH�YRQ�&DVHV�XQG�&OLHQWV��6LQQYROO�ZlUH�GLH�(LQEOHQGXQJ�DOOHU�PRPHQWDQ�PLW
GHP�6\VWHP�YHUEXQGHQHQ�%URNHU��QLFKW�DOOHU�UHJLVWULHUWHQ�%URNHU�ZLH�LP�2ULJLQDOV\VWHP��
GDPLW�VLH�GHU�%HQXW]HU�EHL�3UREOHPHQ�XP�5DW�IUDJHQ�NDQQ��(UIROJUHLFKH�7HVWV�YRUDXVJH�
VHW]W�NDQQ�DXFK�GDV�%ODFNERDUG��DXI�GHP�YHUVFKLHGHQH�%URNHU�JOHLFK]HLWLJ�VFKUHLEHQ�XQG
]HLFKQHQ�N|QQHQ��GDUJHVWHOOW�ZHUGHQ�

��� 'LH�]ZHLWHQ�6WXIH�KDW�HLQ�NRPSHWHQWHU�%HQXW]HU�HUUHLFKW��VREDOG�HU�HLQH�JU|�HUH�$Q]DKO
DQ�3URILOHQ�HUVWHOOW�KDW�XQG�GHU�8VHUDJHQW�LKP�GHQ�9RUVFKODJ�PDFKW��GLHVH�3URILOH�]X�&DVHV
]X�JUXSSLHUHQ�

��� )�U�HUIDKUHQH�%HQXW]HU�ZLUG�DXI�GHU�GULWWHQ�6WXIH�GHU�JHVDPWH�0HQ�EDXP�HLQJHEOHQGHW�
PLW�$XVQDKPH�GHU�&OLHQW�2EMHNWH��'LHVH�EHQ|WLJHQ�JHOHJHQWOLFKHU�%HQXW]HU�QLFKW�YRUUDQ�
JLJ��VRQGHUQ�UHJHOPl�LJ�I�U�.XQGHQ�DUEHLWHQGHU�SURIHVVLRQHOOHU�%URNHU�
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(LQH�8PVHW]XQJ�GHU�6XFKH�QDFK�GHP�1DPHQ�QDFK�EHNDQQWHQ�)LUPHQ�GXUFK�GDV� LQ)2&86�
$SSOHW� �VLHKH�$EELOGXQJ�����Z�UGH� GLH�7UDQVSDUHQ]� GHU�'DWHQ�ZHVHQWOLFK� HUK|KHQ� XQG� GLH
(IIL]LHQ]� EHLP� 6XFKHQ� VWHLJHUQ�� :HLWHUKLQ� VROOWHQ� IROJHQGH� $NWLRQHQ� EHL� %HGDUI� DQ� GHQ
8VHUDJHQWHQ�GHOHJLHUEDU�VHLQ�

•� $XWRPDWLVFKH�*HQHULHUXQJ�QHXHU�&DVHV� XQG�3URILOHV��'LHV�Z�UGH� GHQ� DXIJDEHQIUHPGHQ
$XIZDQG�]XU�3URILOHUVWHOOXQJ�UHGX]LHUHQ�

•� �7HLOZHLVHV��9RUDXVI�OOHQ� YRQ� 6XFKIRUPXODUHQ�� DQDORJ� ]X� GHQ� )RUPXODUHQ� GHU�:L]DUGV�
UHGX]LHUW�)HKOHUTXHOOHQ�XQG�EHVFKOHXQLJW�GLH�*HQHULHUXQJ�YRQ�3URILOHV�

•� 8PIDQJUHLFKHU�)RUPXODUH�N|QQHQ�SULQ]LSLHOO�GXUFK�:L]DUGV�DXVJHI�OOW�ZHUGHQ��ZRGXUFK
)DOVFKHLQJDEHQ�UHGX]LHUW�ZHUGHQ�

7DEHOOH�����0|JOLFKNHLWHQ�]XU�9HUEHVVHUXQJ�GHU�+LOIHIXQNWLRQ

)XQNWLRQ %HVFKUHLEXQJ $JHQWHQUHOHYDQ]
,QGH[ $OSKDEHWLVFKHU�+LOIHLQGH[ JHULQJ
7RSLFV 7KHPDWLVFKH�+LOIH��7UDGLWLRQHOOHV�+DQGEXFK JHULQJ
&RQWH[W� +LOIH�LP�.RQWH[W��'LHQW�GHU�2ULHQWLHUXQJ��%H�

DQWZRUWHW�GLH�)UDJHQ�Ä:R�ELQ�LFK"³�XQG�Ä:DV
NDQQ�LFK�MHW]W�WXQ"³

$JHQW�NDQQ��EHU�GLH�EOR�H�%HVFKUHLEXQJ�KLQDXV
LP�.RQWH[W�VLQQYROOH�$NWLRQHQ�GHPRQVWULHUHQ�

)$4 )UHTXHQWO\�$VNHG�4XHVWLRQV�
%HDQWZRUWXQJ�W\SLVFKHU�)UDJHQ

JHULQJ

/HDUQ EL]]\%�YRQ�*UXQG�DXI�OHUQHQ $JHQW�NDQQ�GHQ�8QWHUULFKW�ÄLQWHUDNWLY³�JHVWDO�
WHQ��.DQQ�DXI�(OHPHQWH�GHXWHQ��GLH�HUNOlUW�ZHU�
GHQ�VROOHQ�

:L]DUGV %HVFKUHLEXQJ�VLHKH�YRUKHUJHKHQGHU�$EVFKQLWW KRFK
8VHU�WR
8VHU�KHOS

,P�6\VWHP�DQZHVHQGH�%HQXW]HU�KHOIHQ�VLFK
JHJHQVHLWLJ

JHULQJ

3URDNWLYH
+LOIH

2KQH�H[SOL]LWHV�$XIUXIHQ�GHV�%HQXW]HUV�ZHUGHQ
7LSV�XQG�+LOIH�JHJHEHQ�

$JHQW�EHREDFKWHW�GHQ�%HQXW]HU�XQG�ILQGHW�VHOE�
VWlQGLJ�KHUDXV
��GDVV�GHU�%HQXW]HU�HLQ�3UREOHP�KDW
��GDVV�GHU�%HQXW]HU�XPVWlQGOLFK�DUEHLWHW

-XVW�$VN %HQXW]HU�JLEW�SHU�6SUDFKHLQJDEH�RGHU�7DVWDWXU
IUHL�IRUPXOLHUWH�)UDJHQ�HLQ�

$JHQW�EHREDFKWHW�%HQXW]HU�XQG�NDQQ�GDKHU�GHQ
)UDJHNRQWH[W�EHU�FNVLFKWLJHQ��$JHQW�YHUVWHKW
6SUDFKHLQJDEH�

7LS�RI�WKH
'D\

7DJHVWLS��(U�YHUPLWWHOW�3UREOHPO|VXQJVZLVVHQ
GHU�)RUP��8P�$�]X�HUUHLFKHQ��WXH�%��'DGXUFK
HUK|KW�HU�DXI�EHLOlXILJH�:HLVH�GLH�/HUQI|UGHU�
OLFKNHLW�GHV�6\VWHPV��'LHVH�0HWKRGH�ZLUG�LQ
YLHOHQ�SURIHVVLRQHOOHQ�6RIWZDUHV\VWHPHQ�YHU�
ZHQGHW��]�%��,&4��0LFURVRIW�2IILFH�
(V�LVW�EHNDQQW��GDVV�PDQFKH�%HQXW]HU�GLHVH
)RUP�GHU�+LOIHVWHOOXQJ�DOV�VW|UHQG�HPSILQGHQ�
$XV�GLHVHP�*UXQG�PXVV�VLH�DEVFKDOWEDU�VHLQ�
:HLWHUKLQ�PXVV�GLH�0|JOLFKNHLW�YRUKDQGHQ�VHLQ�
ZHLWHUH�E]Z��IU�KHUH�7LSV�DXI]XUXIHQ�

9RUWHLOH�GHU�$JHQWHQHLQVDW]HV��$NWLRQHQ�N|QQHQ
QLFKW�QXU�EHVFKULHEHQ��VRQGHUQ�DXFK�GHPRQ�
VWULHUW�ZHUGHQ��$JHQW�NDQQ�0HQ�V�DXINODSSHQ
RGHU�DXI�6FKDOWIOlFKHQ�GHXWHQ�

+HOS�RQ
+HOS

+LOIH�]XU�%HGLHQXQJ�GHU�+LOIHIXQNWLRQ�VHOEVW� $JHQW�HUOlXWHUW�XQG�DNWLYLHUW�GLH�HQWVSUHFKHQGHQ
6FKDOWIOlFKHQ�

(LQH�JDQ]H�5HLKH� YRQ�9RUVFKOlJHQ� JHKW� GLUHNW� DXI� GLH� ]ZHLWH� )RUGHUXQJ� QDFK� YHUEHVVHUWHQ
+LOIH��XQG�2ULHQWLHUXQJVP|JOLFKNHLWHQ�HLQ��9LHOH�GHU�LQ�7DEHOOH����]XVDPPHQIDVVHQG�GDUJH�
VWHOOW� 0HWKRGHQ� VLQG� $EVFKQLWW� ��������� GHU� $JHQWHQ� PLW� +LOIHIXQNWLRQHQ� EHKDQGHOWH�� HQW�
QRPPHQ��%HLVSLHOKDIW�XPJHVHW]W�ZXUGHQ�YRQ�GLHVHQ�9RUVFKOlJHQ���MHZHLOV�PLW�+LOIH�GHV�0L�
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FURVRIW�$JHQWV���GLH�3XQNWH�.RQWH[WKLOIH��:L]DUGV��VLHKH�$EVFKQLWW���������3URDNWLYH�+LOIH�XQG
7DJHVWLS��$OV�HLQ�%HLVSLHO�GHPRQVWULHUW�$EELOGXQJ������lKQOLFK�ZLH�$EELOGXQJ������.RQWH[�
WKLOIH�GXUFK�GHQ�3UlVHQWDWLRQVDJHQWHQ�

$EELOGXQJ�����0LW�+LOIH�GHV�$JHQWHQ�UHDOLVLHUWH�GXUFKJlQJLJH�+LOIHIXQNWLRQ

���� ,PSOHPHQWDWLRQ
6lPWOLFKH� 9HUEHVVHUXQJVYRUVFKOlJH� ZXUGHQ� �EHU� +70/�6HLWHQ� UHDOLVLHUW�� GLH� DXFK� LQ� YHU�
VFKLHGHQH� 6NULSWVSUDFKHQ� JHVFKULHEHQH� 3URJUDPPH� HQWKDOWHQ�� -DYD6FULSWH� HUP|JOLFKHQ� 'D�
WHQIO�VVH�XQG�GLH�1DYLJDWLRQ�]ZLVFKHQ�XQWHUVFKLHGOLFKHQ�6HLWHQ��=XU�6WHXHUXQJ�GHV�0LFURVRIW
$JHQW�ZXUGH�]XVlW]OLFK�HLQH�GDV�6SUDFKDXVJDEHV\VWHP�/HUQRXW�	�+DXVSLH�7UX9RLFH�HLQJH�
VHW]W��(LQH� VSH]LHOOH�� DXI�9LVXDO�%DVLF� 6FULSW� DXIJHVHW]WH�$JHQWHQ�6FULSWVSUDFKH� VWHXHUW� GHQ
0LFURVRIW�$JHQW� VHOEVW��'LH�:DKO� HLQHV�3UlVHQWDWLRQVDJHQWHQ� ILHO� DXI�GHQ�0LFURVRIW�$JHQW�
ZHLO�GLHVHU�LP�*HJHQVDW]�]X�YHUJOHLFKEDUHQ�6\VWHPHQ�ZLH�3HUVRQD�XQG�WRJJOHWKLV�LQWHUDFWLYH
FKDUDFWHUV�XQPLWWHOEDU�YHUI�JEDU�XQG�IOH[LEHO�HLQVHW]EDU�LVW�

EL]]\%�DUEHLWHWH�XUVSU�QJOLFK�QXU�PLW�GHP�1HWVFDSH�1DYLJDWRU�]XVDPPHQ��'D�GHU�0LFURVRIW
$JHQW� MHGRFK�QDFK�GHP�,QWHUQHW�([SORUHU�YHUODQJW��ZDU�]XQlFKVW�HLQH�$QSDVVXQJ�GHV�EHVWH�
KHQGHQ�6\VWHPV�DQ�GHQ�,QWHUQHW�([SORUHU�Q|WLJ�

,FK�KDEH�GHQ�4XHOOFRGH�QLFKW�DEJHGUXFNW��ZHLO�HU�QXU�JHULQJHQ�ZLVVHQVFKDIWOLFKHQ�,QIRUPDWL�
RQVZHUW�EHVLW]W��DOVR�QLFKW�HWZD�QHXH�$OJRULWKPHQ�HQWKlOW��XQG�ZHLO�HU�VHKU�XPIDQJUHLFK�LVW�
0HLQ�6FKZHUSXQNW� OLHJW� LQGHVVHQ�DXI�GHU�2SWLPLHUXQJ�GHU�%HQXW]HUVFKQLWWVWHOOH��VR�GDVV� LFK
GD]X� EHVRQGHUV� YLHOH� %HLVSLHOELOGVFKLUPH� DXIJHI�KUW� KDEH�� =DKOUHLFKH� ZHLWHUH� $EELOGXQJHQ
VRZLH�HLQ�9LGHR�GHV�NRPSOHWWHQ�:L]DUG�&XVWRPHU�ILQGHQ�VLFK�DXI�GHU�GLHVH�$UEHLW�HUJlQ]HQ�
GHQ�+RPHSDJH�



���$QZHQGXQJ��/HLWIDGHQRULHQWLHUWH�:HLWHUHQWZLFNOXQJ�GHV�%URNHULQJV\VWHPV�EL]]\%���

����'LVNXVVLRQ�GHU�HQWZLFNHOWHQ�6RIWZDUH
1XQ�ZHUGHQ�GLH�LQ�$EVFKQLWW�����DXIJHVWHOOWHQ�)RUGHUXQJHQ�DQ�GLH�6\VWHPHUZHLWHUXQJHQ�HYD�
OXLHUW��ZREHL�]XVlW]OLFK�]X�WKHRUHWLVFKHQ�hEHUOHJXQJHQ�)UDJHQ�DQ�7HVWDQZHQGHU�EHU�FNVLFK�
WLJW�ZHUGHQ��'LHVH�)UDJHQ�N|QQHQ�JHPl��GHP�/HLWIDGHQ��VLHKH�$EVFKQLWW������LQ�HLQHU�VXEMHN�
WLYHQ�(YDOXDWLRQ�HUKREHQ�ZHUGHQ��:HQLJHU�JHHLJQHW� LVW� KLHU�GLH� JHEUlXFKOLFKH�0HWKRGH�GHV
Ä7KLQNLQJ�$ORXG³��VLHKH�5HLWHUHU�X�D�����������I���ZREHL�HFKWH�$QZHQGHU�$XIJDEHQ�GXUFK�
I�KUHQ�XQG�GDEHL�LKUH�*HGDQNHQ��3UREOHPH�XQG�0HLQXQJHQ�YHUEDOLVLHUHQ��'HQQ�QRFK�H[LVWLH�
UHQ�HFKWH�$QZHQGHU�QLFKW��ZHLO�GLH�(LQI�KUXQJ�YRQ�EL]]\%�DQ�GHU�0DLOlQGHU�+DQGHOVNDPPHU
HUVW� EHYRUVWHKW�� (LQH� XPIDQJUHLFKH� YHUJOHLFKHQGH�8QWHUVXFKXQJ� YRQ� 2ULJLQDO�� XQG�PRGLIL�
]LHUWHP�6\VWHP�DOV�$OWHUQDWLYH�LVW�GDJHJHQ�LP�5DKPHQ�GLHVHU�$UEHLW�QLFKW�YRUJHVHKHQ��Z�UGH
EHL�GHP�GHU]HLWLJHQ�,QWHJUDWLRQVJUDG�GHU�YHUVFKLHGHQHQ�(UZHLWHUXQJHQ�GLH�7HVWSHUVRQHQ�DXFK
]ZHLIHOORV� �EHUIRUGHUQ�� $XV� GLHVHQ� *U�QGHQ� ZXUGH� YRUJHVFKODJHQ� �2SSHUPDQQ� ������� GLH
(UZHLWHUXQJHQ�GXUFK�PLW�EL]]\%�YHUWUDXWHQ�3HUVRQHQ�QDFK�GHP�9RUELOG�HLQHU�([SHUWHQEHIUD�
JXQJ��5HLWHUHU�X�D�������������GXUFK]XI�KUHQ�

=X�GLHVHP�=ZHFN� WHVWHWHQ�PLW� EL]]\%� YHUWUDXWH� 3HUVRQHQ� GLH� HLQ]HOQHQ�(UZHLWHUXQJHQ� XQG
EHDQWZRUWHWHQ�YHUVFKLHGHQH�)UDJHQ�EH]�JOLFK�GHU�HLQ]HOQHQ�0RGLILNDWLRQHQ�VRZLH� LKUHV�*H�
VDPWHLQGUXFNV��=XVDPPHQIDVVHQG�OlVVW�VLFK�VDJHQ��GDVV�QHEHQ�]DKOUHLFKHQ�9HUEHVVHUXQJVYRU�
VFKOlJHQ�DQ�GHU�2EHUIOlFKH� HLQH�EHVVHUH�(UOlXWHUXQJ�GHU� I�U�GDV�0DNHOQ�ZLFKWLJHU�%HJULIIH
DQJHUHJW� ZXUGH�� 'LH� 6XFKPDVFKLQHQPHWDSKHU� ZXUGH� OHLFKW� SRVLWLY� DXIJHQRPPHQ�� DEHU� DOV
YHUPXWOLFK� VHKU� KLOIUHLFK� I�U� XQHUIDKUHQH� %HQXW]HU� HUDFKWHW�� 'XUFKZHJ� SRVLWLY� ZXUGHQ� GLH
:L]DUGV�EHZHUWHW��ZREHL�KLHU�HUZDUWXQJVJHPl��GHU�DQLPLHUWH�=DXEHUHU�GHQ�JU|�WHQ�(LQGUXFN
KLQWHUOLH���'DV�.RQ]HSW��3URILOELOGXQJHQ�LQ�PHKUHUH��KDOEDXWRPDWLVLHUWH�6FKULWWH�]X�]HUOHJHQ�
ZXUGH���YRQ�GHU�NRQNUHWHQ�5HLKHQIROJH�HLQPDO�DEJHVHKHQ���EHJU��W��:HLWHUKLQ�ZXUGH�DQJH�
UHJW��GHQ�=DXEHUHU�DXFK�LQ�DQGHUHQ�6\VWHPNRPSRQHQWHQ�HLQ]XVHW]HQ��VR�ZLH�HV�LQ�YHUVFKLHGH�
QHQ�+LOIHIXQNWLRQHQ� EHUHLWV� XPJHVHW]W�ZXUGH��� YRU� DOOHP� DOV�8QWHUVW�W]XQJ� LQ� GHU� 6XFKPD�
VFKLQH�

������ hEHUSU�IXQJ�GHU�DXIJHVWHOOWHQ�)RUGHUXQJHQ�DXI�8PVHW]XQJ

'LH�]X�XQWHUVXFKHQGHQ��LQ�$EVFKQLWW�����DXIJHVWHOOWHQ�)RUGHUXQJHQ�ZDUHQ�GLH�IROJHQGHQ�

��� %HQXW]HU�P�VVHQ�HLQHQ�LQWXLWLYHQ��P|JOLFKVW�HLQIDFKHQ�=XJDQJ�]XP�6\VWHP�HUKDOWHQ�

��� +LOIV��XQG�2ULHQWLHUXQJVP|JOLFKNHLWHQ�P�VVHQ� YHUEHVVHUW�ZHUGHQ��'HQQ� HV� LVW� DQ]XQHK�
PHQ��GDVV�GLH�QHXHQ�1XW]HU�GDV�6\VWHP�QLHPDOV�YROOVWlQGLJ�HUOHUQHQ�XQG�GHVKDOE�LPPHU
ZLHGHU�)XQNWLRQHQ�QDFKVFKDXHQ�P�VVHQ

��� $UEHLWVDQWHLOH�VROOHQ�DQ�HLQHQ�$JHQWHQ�GHOHJLHUEDU�VHLQ��6SH]LHOO�VROOHQ�$Q]DKO�XQG�.RP�
SOH[LWlW�GHU�Q|WLJHQ�6FKULWWH�YRQ�GHU�HUVWHQ�$QPHOGXQJ�ELV�]X�GHQ�(UJHEQLVVHQ�HLQHU�$Q�
IUDJH�GXUFK�'HOHJDWLRQ�PLQLPLHUW�ZHUGHQ�

3XQNW���HUZLHV�VLFK��ZLH�$EVFKQLWW�������]HLJW��DOV�PLW�GHP�YRUJHVFKODJHQHQ�&RQFHSWXDO�0R�
GHO� HLQHU�6XFKPDVFKLQH� JXW� XPVHW]EDU��(LQ� ÄP|JOLFKVW� HLQIDFKHU� =XJDQJ³�ZXUGH� GXUFK� GLH
8QWHUWHLOXQJ�LQ�YHUVFKLHGHQH�NRPSOH[H�6WXIHQ�XQG�GHQ�(LQVWLHJ��EHU�GLH�EHVRQGHUV�VWDUN�YHU�
HLQIDFKWH�6XFKPDVFKLQH�6LPSOH�6HDUFK�HUUHLFKW�

'LH�]ZHLWH�)RUGHUXQJ�QDFK�YHUEHVVHUWHQ�+LOIV��XQG�2ULHQWLHUXQJVP|JOLFKNHLWHQ�ZXUGH�GXUFK
HLQH�5HLKH�YRQ�+LOIHV\VWHPHQ��$EVFKQLWW���������QLFKW�]XOHW]W�DEHU�GXUFK�GHQ�0LFURVRIW�$JHQW
�$EVFKQLWW��������XPJHVHW]W�



���$QZHQGXQJ��/HLWIDGHQRULHQWLHUWH�:HLWHUHQWZLFNOXQJ�GHV�%URNHULQJV\VWHPV�EL]]\% ���

'LH�OHW]WH�)RUGHUXQJ�QDFK�'HOHJDWLRQ�ZXUGH�LQ�MHGHU�HLQ]HOQHQ�GHU�LQ�$EVFKQLWW�����EHVFKULH�
EHQHQ�0D�QDKPHQ�EHU�FNVLFKWLJW��'LH�IROJHQGH�$QDO\VH�EHVWlWLJW�XQG�SUl]LVLHUW�GLH�(UI�OOXQJ
GHU�)RUGHUXQJ�QDFK�PHKU�'HOHJDWLRQ�XQG�ZHQLJHU�DXV]XI�KUHQGHQ�(LQ]HOVFKULWWHQ�QDFK�

7DEHOOH�����9HUJOHLFK�GHU�$Q]DKOHQ�Q|WLJHU�(LQ]HOVFKULWWH��XP�HLQ�3URILO�]X�JHQHULHUHQ

EL]]\% :L]DUG�&XVWRPHU��([SHUW�6HDUFK�
�� %HQXW]HU�DQPHOGHQ �� %HQXW]HU�DQPHOGHQ
�� Ä%URNHUDJH�6HVVLRQ³�VWDUWHQ
�� 1HXHQ�&OLHQW�HU]HXJHQ

��
Ä:L]DUG�&XVWRPHU³�VWDUWHQ�
9RUDXVJHI�OOWHV�'DWHQTXHOOHQ�0HQ��HUVFKHLQW

�� 1HXHQ�&DVH�HU]HXJHQ
�� 1HXHV�3URILOH�HU]HXJHQ

��
)HOG�ÄZHLWHU³�ZlKOHQ�
9RUDXVJHI�OOWHV�$QIUDJHW\S�0HQ��HUVFKHLQW

�� 4XHOOHQYHUZDOWHU��6RXUFHV�0DQDJHU��DXIUXIHQ �� $XIUXI�GHU��YRUDXVJHI�OOWHQ��.DWHJRULHQDXVZDKO
�� 'DWHQTXHOOH�DXVZlKOHQ
�� $XVZDKO�DQ�'DWHQTXHOOHQ�KLQ]XI�JHQ�

��
)HOG�ÄZHLWHU³�ZlKOHQ��9RUHLQJHVWHOOWHV�0HQ��PLW
3URILO�=XVDW]LQIRUPDWLRQHQ�HUVFKHLQW

�� $QIUDJHW\S�Ä.DWHJRULHQVXFKH³�DXVZlKOHQ
��� .DWHJRULHQPDQDJHU��:HE&DW1HW��DXIUXIHQ

��
3URILO�DXVI�KUHQ��3URILO�ZLUG�JHVSHLFKHUW��HLQWUHI�
IHQGH�6XFKHUJHEQLVVH�DXWRPDWLVFK�DQJH]HLJW�

��� .DWHJRULH�DXVZlKOHQ
��� $XVZDKO�DQ�.DWHJRULHQ�KLQ]XI�JHQ (UZHLWHUWH�6XFKPDVFKLQH��$GYDQFHG�6HDUFK�
��� 3URILOGDWHQ�VSHLFKHUQ �� 6XFKPRGXV�Ä$GYDQFHG�6HDUFK��DXIUXIHQ
��� 3URILO�DXVI�KUHQ
��� 'RVVLHU�|IIQHQ��HQWKlOW�6XFKHUJHEQLVVH ��

6XFKH�PLW� YRUHLQJHVWHOOWHU�'DWHQTXHOOH��.DWHJR�
ULHV\VWHP� XQG� .DWHJRULHQDXVZDKO� VWDUWHQ�� (LQ�
WUHIIHQGH�(UJHEQLVVH�ZHUGHQ�DQJH]HLJW�

7DEHOOH����OLVWHW�VlPWOLFKH�(LQ]HOVFKULWWH�DXI��GLH�DE�6\VWHPVWDUW��EHU�GDV�)RUPXOLHUHQ�HLQHU
6XFKDQIUDJH� ELV� ]XP�(UKDOW� GHU� (UJHEQLVVH�PLQGHVWHQV� QRWZHQGLJ� VLQG�� -HGHU� 6FKULWW� NDQQ
GXUFK�HLQHQ�HLQ]LJH�$NWLRQ��0DXVNOLFN��DXVJHI�KUW�ZHUGHQ��:lKUHQG�LP�KHUN|PPOLFKHQ�EL]�
]\%�6\VWHP�QLFKW�ZHQLJHU� DOV� ��� 6FKULWWH� DXV]XI�KUHQ� VLQG�� EHQ|WLJW� GHU�:L]DUG�&XVWRPHU
OHGLJOLFK� VHFKV�� GLH� 6XFKPDVFKLQH� JDU� QXU� ]ZHL� 6FKULWWH���� *HJHQ�EHU� GHP�2ULJLQDOV\VWHP
VSDUW�GHU�:L]DUG�DOVR����3UR]HQW�GHU�6FKULWWH��GLH�6XFKPDVFKLQH�VRJDU����3UR]HQW��'D�LQ�GHQ
:L]DUGV� VlPWOLFKH� 6FKULWWH� OLQHDU� DXIJHUHLKW� VLQG� XQG� 6SU�QJH� ]ZLVFKHQ� YHUVFKLHGHQHQ� 6\�
VWHPNRPSRQHQWHQ�YROOVWlQGLJ�HQWIDOOHQ�� UHGX]LHUW�VLFK�GDU�EHUKLQDXV�GLH�:DKUVFKHLQOLFKNHLW
YRQ�)DOVFKHLQJDEHQ��'LHVH�5HVXOWDWH�VLQG�VWDUNH�+LQZHLVH�DXI�GLH�8PVHW]XQJ�GHU�)RUGHUXQ�
JHQ��GLH�(LJQXQJ�YRQ�EL]]\%�I�U�QHXH�%HQXW]HUNUHLVH�]X�HUK|KHQ�XQG� LQVEHVRQGHUH�GLH�$Q�
]DKO�Q|WLJHU�6FKULWWH�]X�PLQLPLHUHQ�

������������������������������ ����������������������������
��6LPSOH�6HDUFK�ZXUGH�LQ�GLHVHP�9HUJOHLFK�QLFKW�EHU�FNVLFKWLJW��ZHLO�HV�NHLQH�6XFKH�QDFK�PHKUHUHQ�.DWHJRULHQ�]XOlVVW�



���$QZHQGXQJ��/HLWIDGHQRULHQWLHUWH�:HLWHUHQWZLFNOXQJ�GHV�%URNHULQJV\VWHPV�EL]]\%���

7DEHOOH�����7\SLVFKH�$UEHLWVFKULWWH�PLW�EL]]\%�XQG�LKUH�(QWVSUHFKXQJHQ�LP�:L]DUG�&XVWRPHU

EL]]\% :L]DUG�&XVWRPHU
�� %HQXW]HU�DQPHOGHQ %HLEHKDOWHQ
�� Ä%URNHUDJH�6HVVLRQ³�VWDUWHQ Ä:L]DUG�&XVWRPHU³�VWDUWHQ
�� 1HXHQ�&OLHQW�HU]HXJHQ (QWIlOOW
�� 1HXHQ�&DVH�HU]HXJHQ (QWIlOOW
�� 1HXHV�3URILOH�HU]HXJHQ 'HOHJLHUW�DQ�:L]DUG
�� 4XHOOHQYHUZDOWHU��6RXUFHV�0DQDJHU��DXIUXIHQ 'HOHJLHUW�DQ�:L]DUG
�� 'DWHQTXHOOH�DXVZlKOHQ 'HOHJLHUW�DQ�:L]DUG
�� $XVZDKO�DQ�'DWHQTXHOOHQ�KLQ]XI�JHQ� $XVZDKO�DQ�'DWHQTXHOOHQ�EHVWlWLJHQ
�� $QIUDJHW\S�Ä.DWHJRULHQVXFKH³�DXVZlKOHQ 'HOHJLHUW�DQ�:L]DUG
��� .DWHJRULHQPDQDJHU��:HE&DW1HW��DXIUXIHQ .DWHJRULHQDXVZDKO�DXIUXIHQ
��� .DWHJRULH�DXVZlKOHQ 'HOHJLHUW�DQ�:L]DUG
��� $XVZDKO�DQ�.DWHJRULHQ�KLQ]XI�JHQ $XVZDKO�DQ�.DWHJRULHQ�EHVWlWLJHQ
��� 3URILOGDWHQ�VSHLFKHUQ 'HOHJLHUW�DQ�:L]DUG
��� 3URILO�DXVI�KUHQ %HLEHKDOWHQ
��� 'RVVLHU�|IIQHQ��HQWKlOW�6XFKHUJHEQLVVH 'HOHJLHUW�DQ�:L]DUG

'RFK�ZRGXUFK�ZXUGHQ�GLH�LP�9HUJOHLFK�]XP�2ULJLQDOV\VWHP�HLQJHVSDUWHQ�6FKULWWH�HUVHW]W"��
$XI�GLHVH�)UDJH� JLEW�7DEHOOH����$XVNXQIW��9RQ�GHQ� YHUEOHLEHQGHQ� VHFKV�6FKULWWHQ� GHV�:L�
]DUGV� ZXUGH� GLH� 0HKU]DKO� ���� PRGLIL]LHUW�� QXU� ]ZHL� EOLHEHQ� XQYHUlQGHUW�� :HLWHUH� ]ZHL
6FKULWWH���I�U�GDV�$QOHJHQ�QHXHU�&OLHQWV�XQG�&DVHV���HQWILHOHQ�UHVWORV��&OLHQW��XQG�&DVHREMHNWH
VLQG�YRU�DOOHP�I�U�GLH�2UJDQLVDWLRQ�GHU�3URILOHV�KLOIUHLFK�� VREDOG�GLHVH�HLQH�JHZLVVH�$Q]DKO
�EHUVFKUHLWHQ��'RFK�LQ�GHU�/HUQSKDVH�VLQG�GLHVH�2EMHNWH�LUUHOHYDQW��XQG�I�U�GLH�%HODQJH�JHOH�
JHQWOLFKHU�%URNHU�EOHLEHQ�VLH�GDV�DXFK�PLW�KRKHU�:DKUVFKHLQOLFKNHLW�

'LH�ZLFKWLJVWH� (UNHQQWQLV� DXV� GHU� 7DEHOOH� LVW�� GDVV� DOOH� �EULJHQ� VLHEHQ� 6FKULWWH�� DOVR�DQQl�
KHUQG�GLH�+lOIWH�DOOHU�6FKULWWH�DQ�GHQ�:L]DUG�GHOHJLHUW�ZXUGHQ��=X�HWZD�JOHLFKHQ�7HLOHQ�ZXU�
GHQ� DQVSUXFKVYROOH� �9RUDXVZDKO� YRQ� 'DWHQ�� XQG� HLQIDFKH� $XIJDEHQ� �$XIUXI� YRQ� 6HLWHQ�
6SHLFKHUQ�YRQ�'DWHQ��DQ�GHQ�:L]DUG�GHOHJLHUW��'HQQRFK�ZXUGH�GHU�LQ�$EVFKQLWW�������DXIJH�
VWHOOWHQ�)RUGHUXQJ��QXU�7HLODXIJDEHQ�]X�GHOHJLHUHQ��HQWVSURFKHQ��XQG�GHU�%HQXW]HU�EOHLEW�GLH
REHUVWH�.RQWUROOLQVWDQ]�

:LU�KDOWHQ�IHVW��GDVV�GHU�/HLWIDGHQ�DXI�GDV�$JHQWHQV\VWHP�EL]]\%�DQZHQGEDU�ZDU��9HUHLQID�
FKXQJHQ��9HUEHVVHUXQJHQ�GHU�+LOIVP|JOLFKNHLWHQ�� YRU� DOOHP�DEHU�GLH�8PVHW]XQJ�YRQ�'HOH�
JDWLRQ�ZDU�YLHOIDFK�XQG�HUIROJUHLFK�P|JOLFK�

������ :HLWHUH�0|JOLFKNHLWHQ�GHU�(YDOXDWLRQ

'LH� EHVWH� (YDOXDWLRQ� LVW� GHU� %HZlKUXQJVSUREH� LP� WlJOLFKHQ� (LQVDW]�� HLQJHVHW]W� YRQ� HFKWHQ
%HQXW]HUQ��'LHV� NDQQ� JHVFKHKHQ�� VREDOG� GDV�PHLQHQ� (QWZLFNOXQJHQ� ]XJUXQGHOLHJHQGH� EL]�
]\%�6\VWHP� DQ� GHU�0DLOlQGHU�+DQGHOVNDPPHU� ]XP�(LQVDW]� NRPPW��%LV� GDKLQ� LVW� GLH� YROO�
VWlQGLJH� ,QWHJUDWLRQ� GHU� HQWZLFNHOWHQ� .RPSRQHQWHQ� LQ� EL]]\%� VRZLH� GLH� hEHUVHW]XQJ� GHV
*HVDPWV\VWHPV�LQ�GLH�LWDOLHQLVFKH�6SUDFKH�JHSODQW�

'DQQ�DEHU�NDQQ�HLQH�ZLUNOLFKH��YHUJOHLFKHQGH�(YDOXDWLRQ�GXUFKJHI�KUW�ZHUGHQ��6WlUNHQ�XQG
6FKZlFKHQ�HUPLWWHOW�XQG�GXUFK�GLH�5�FNPHOGXQJHQ�GHU�$QZHQGHU�GHU�=\NOXV�GHU�6RIWZDUH�
YHUEHVVHUXQJHQ�EHJLQQHQ�



���$QZHQGXQJ��/HLWIDGHQRULHQWLHUWH�:HLWHUHQWZLFNOXQJ�GHV�%URNHULQJV\VWHPV�EL]]\% ���

������ 9HUDOOJHPHLQHUXQJ�GHU�(UJHEQLVVH

)�U�GDV�$JHQWHQV\VWHP�EL]]\%�KDEHQ�VLFK�GLH�LQ�GHP�/HLWIDGHQ�JHE�QGHOWHQ�(UNHQQWQLVVH�DOV
DQZHQGEDU�XQG�KLOIUHLFK�HUZLHVHQ��(V�EOHLEW�GLH�)UDJH��RE�GHU�/HLWIDGHQ��HQWVSUHFKHQG�VHLQHP
HLJHQHQ�$QVSUXFK��I�U�$JHQWHQV\VWHPH�DOOJHPHLQ�HLQH�5HOHYDQ]�KDW�

=XJHJHEHQHUPD�HQ�ZXUGH� GHU� /HLWIDGHQ�PLW� GHU� NRQNUHWHQ�$QZHQGXQJ� EL]]\%� YRU�$XJHQ
HQWZLFNHOW��VR�GDVV�HLQH�VFKZlFKHUH�%HU�FNVLFKWLJXQJ�YRQ�LP�NRQNUHWHQ�)DOO�QLFKW�EHQ|WLJWHQ
$VSHNWHQ�P|JOLFK�LVW��'HVKDOE�ZLUG�HLQ�(LQVDW]�GHV�/HLWIDGHQV�LQ�DQGHUHQ�$QZHQGXQJHQ�YRQ
=HLW�]X�=HLW�.RQNUHWLVLHUXQJHQ�XQG�(UJlQ]XQJHQ�Q|WLJ�PDFKHQ��'RFK�VROOWH�GLHV�DOV�&KDQFH
EHWUDFKWHW�ZHUGHQ��GHQ�/HLWIDGHQ�DXI�HLQHP�DNWXHOOHQ�6WDQG�]X�KDOWHQ�XQG�GXUFK�]XVlW]OLFKH
%HLVSLHOH�XQG�0HWKRGHQ�VRJDU�]X�YHUEHVVHUQ�

'HQQRFK� LVW� DQ]XQHKPHQ�� GDVV� GHU� /HLWIDGHQ� DXFK� EHL� HLQHP�(LQVDW]� LQ� DQGHUHQ�'RPlQHQ
HUIROJUHLFK�VHLQ�NDQQ��'D�GHU�/HLWIDGHQ�JHUDGH�LP�+LQEOLFN�DXI�HLQH�P|JOLFKVW�EUHLWH�9HUZHQ�
GXQJ�NRQ]LSLHUW�ZXUGH�� LVW�HU�DOOJHPHLQ�XQG� IUHL�YRQ�,PSOHPHQWLHUXQJVGHWDLOV�JHKDOWHQ� �YJO�
$EVFKQLWW���������.HLQHVZHJV�LVW�HU�DXI�GLH�(LQVDW]�LQ�%URNHULQJV\VWHPHQ�EHVFKUlQNW�RGHU�DXI
+LOIHIXQNWLRQHQ� VSH]LDOLVLHUW�� (U� EDVLHUW� YLHOPHKU� DXI� DOOJHPHLQ� JHKDOWHQHQ� $XVDUEHLWXQJHQ
LP�5DKPHQ�GLHVHU�$UEHLW�DXI�GHQ�*HELHWHQ�$JHQWHQ��+&,�XQG�'HOHJDWLRQ��'DKHU�LVW�GHU�/HLW�
IDGHQ�LQ�GHU�YRUOLHJHQGHQ�)RUP�EHUHLWV�VR�DOOJHPHLQ�ZLH�P|JOLFK�XQG�I�U�HLQ�JU|�WP|JOLFKHV
$QZHQGXQJVVSHNWUXP�YRUEHUHLWHW�

����=XVDPPHQIDVVXQJ
'HU�LQ�.DSLWHO���HQWZLFNHOWH�/HLWIDGHQ�ZXUGH�LQ�GLHVHP�.DSLWHO�HUVWPDOV�]XU�DJHQWHQEDVLHUWHQ
6RIWZDUHHQWZLFNOXQJ�HLQJHVHW]W��'DEHL�]HLJWHQ�VLFK�I�U�GDV�%URNHULQJV\VWHP�EL]]\%�]DKOUHL�
FKH� $QVDW]SXQNWH� XQG� 9HUEHVVHUXQJVP|JOLFKNHLWHQ�� GLH� )RUGHUXQJHQ� QDFK� 9HUHLQIDFKXQJ
XQG�8QWHUVW�W]XQJ�HQWVSULQJHQ��'LH�XPJHVHW]WHQ�9HUEHVVHUXQJHQ�KDEHQ�GLH�%HQXW]EDUNHLW�GHV
6\VWHPV�I�U�HLQH�QHXH�*UXSSH�YRQ�%HQXW]HUQ�HUK|KW�XQG�GLH�DOOJHPHLQH�$QZHQGEDUNHLW�GHV
/HLWIDGHQV�GHPRQVWULHUW�
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���=XVDPPHQIDVVXQJ�XQG�$XVEOLFN ���

�� =XVDPPHQIDVVXQJ�XQG�$XVEOLFN
,Q�GLHVHP�DEVFKOLH�HQGHQ�.DSLWHO�ZHUGHQ�GLH�ZLFKWLJVWHQ�(UJHEQLVVH�GHU�$UEHLW�]XVDPPHQ�
JHIDVVW�� ,Q�HLQHP�$XVEOLFN�ZHUGHQ�9HUEHVVHUXQJVP|JOLFKNHLWHQ�GHV�/HLWIDGHQV� I�U�DJHQWHQ�
EDVLHUWH�6RIWZDUHHQWZLFNOXQJ�JHQDQQW��:HLWHUKLQ�ZLUG�GHU�9HUVXFK�XQWHUQRPPHQ��GHQ�/HLW�
IDGHQ�LQ�%H]LHKXQJ�]X�VLFK�DE]HLFKQHQGHQ�7UHQGV�XQG�(QWZLFNOXQJHQ�YRQ�6RIWZDUHDJHQWHQ
]X�VHW]HQ�

����=XVDPPHQIDVVXQJ
,P�5DKPHQ�GLHVHU�$UEHLW�VROOWH�XQWHUVXFKW�ZHUGHQ��ZLH�VLFK�PLW�VRIWZDUHHUJRQRPLVFKHQ�0LW�
WHOQ�6RIWZDUHDJHQWHQ�GLH�0lQJHO�KHXWLJHU�$JHQWHQV\VWHPH�YHUPHLGHQ�ODVVHQ��'D]X�ZXUGHQ�LQ
PHKUHUHQ�$QOlXIHQ�MHZHLOV�VWlUNHUH�:HUN]HXJH�HQWZLFNHOW��GLH�VLFK��]X�HLQHP�/HLWIDGHQ�JH�
E�QGHOW��]XU�DJHQWHQEDVLHUWHQ�6RIWZDUHHQWZLFNOXQJ�HLJQHQ�XQG�DQJHZHQGHW�ZHUGHQ��$XI�GHP
:HJ�GRUWKLQ�ZXUGH�XQWHU�DQGHUHP�HLQH�7D[RQRPLH�YRQ�$JHQWHQV\VWHPHQ�HQWZLFNHOW�� DJHQ�
WHQUHOHYDQWH�+&,�*HVWDOWXQJVULFKWOLQLHQ� LGHQWLIL]LHUW�XQG� WUDQVIRUPLHUW��HLQ�0RGHOO�GHU�'HOH�
JDWLRQ� EHL� $JHQWHQ� VRZLH� GHU� /HLWIDGHQ� VHOEVW� HUDUEHLWHW�� 'LHVH� �QRWZHQGLJH�� PHKUVWXILJH
9RUJHKHQVZHLVH�VSLHJHOW�VLFK�LQ�GHU�6WUXNWXU�GHU�$UEHLW�ZLHGHU�� LQ�GHU�VLFK�WKHRUHWLVFKH�XQG
SUDNWLVFKHQ�$EVFKQLWWH�DEZHFKVHOQ�

=XQlFKVW�ZXUGHQ�LQ�.DSLWHO���6RIWZDUHDJHQWHQ�LP�5DKPHQ�GLHVHU�$UEHLW�GHILQLHUW��HLQH�7D[R�
QRPLH�YRQ�6RIWZDUHDJHQWHQ�HUVWHOOW��GLH�LQ�GUHL�6WXIHQ�YHUVFKLHGHQH�%OLFNZLQNHO�DXI�$JHQWHQ
HUODXEW�� (LQH� DXIJDEHQRULHQWLHUWH� 8QWHUVXFKXQJVPHWKRGH� YRQ� $JHQWHQ� LP� SUDNWLVFKHQ� 7HLO
GHV� .DSLWHOV� OLH�� ]DKOUHLFKH� �)XQNWLRQV��� 0lQJHO� KHXWLJHU� 6RIWZDUHDJHQWHQ� HUNHQQHQ� XQG
I�KUWH�]XU�)RUPXOLHUXQJ�GUHLHU�ZHVHQWOLFKHU�+DXSWIRUGHUXQJHQ�I�U�$JHQWHQ�

'DV� GULWWH� .DSLWHO� XQWHUVXFKWH� 3UREOHPH� YRQ� $JHQWHQV\VWHPHQ� DXV� HLQHP� HUJRQRPLVFKHQ
%OLFNZLQNHO��1DFK�9RUVWHOOXQJ�XQG�9HUJOHLFK�GHU�DXVVLFKWVUHLFKVWHQ�.DQGLGDWHQ�]XU�9HUEHV�
VHUXQJ�YRQ�$JHQWHQV\VWHPHQ���+&,�XQG�1RUPHQ���ZXUGHQ�DXV�GLHVHQ�DJHQWHQUHOHYDQWHQ�*H�
VWDOWXQJVULFKWOLQLHQ�H[WUDKLHUW��]X�+\SRWKHVHQ�WUDQVIRUPLHUW�XQG�LP�/LFKWH�GHU�+DXSWIRUGHUXQ�
JHQ�V\VWHPDWLVLHUW��'HU�SUDNWLVFKHQ�7HLO�GHV�.DSLWHOV� ]HLJWH�GLH�SULQ]LSLHOOH�$QZHQGEDUNHLW�
DEHU�QRFK�PDQJHOQGH�6FKlUIH�XQG�5HFKWIHUWLJXQJ�GHU�.ULWHULHQ�XQG�+\SRWKHVHQ�

,Q�.DSLWHO���ZXUGH�'HOHJDWLRQ�DOV�GDV�ZLFKWLJVWH��$JHQWHQ�]XJUXQGHOLHJHQGH�.RQ]HSW�LGHQWL�
IL]LHUW��YHUWLHIW��XQG�LKUH�$VSHNWH�DXVJHDUEHLWHW��(LQ�WLHIHUHV�9HUVWlQGQLV�I�U�GHQ�6LQQ�GHU�9HU�
EHVVHUXQJ�YRQ�$JHQWHQV\VWHPHQ�HUZLHV�VLFK�DOV�6FKO�VVHO�]XU�WDWVlFKOLFKHQ�9HUEHVVHUXQJ��,P
$QZHQGXQJVWHLO� ZXUGHQ� HLQ� DNWXHOOHV� $JHQWHQV\VWHP� DXIJDEHQRULHQWLHUW�� HUJRQRPLVFK� XQG
NRQ]HSWLRQHOO�XQWHUVXFKW�

'DV�:LVVHQ��EHU�$XIJDEHQ��+&,�XQG�'HOHJDWLRQ�EHL�$JHQWHQ�ZXUGHQ�VFKOLH�OLFK�LQ�.DSLWHO��
]X� HLQHP� /HLWIDGHQ� JHE�QGHOW�� GHU� GLH� %DUULHUH� �EHUZDQG�� GLH� GHU� (QWZLFNOXQJ� DJHQWHQED�
VLHUWHU�6RIWZDUH�HQWJHJHQVWHKW��.DSLWHO���GHPRQVWULHUWH�GLH�(LQVDW]P|JOLFKNHLWHQ�GHV�/HLWID�
GHQV�DQKDQG�GHV�%URNHULQJV\VWHPV�EL]]\%��6RZRKO�EHL�GHU�6\VWHPDQDO\VH�DOV�DXFK�EHL�LKUHU
9HUEHVVHUXQJ� HUZLHV� VLFK� GHU� /HLWIDGHQ� DOV� KLOIUHLFK�� XQG� YHUVFKLHGHQH� (UZHLWHUXQJHQ� YRQ
EL]]\%�ZXUGHQ�OHLWIDGHQRULHQWLHUW�GXUFKJHI�KUW�

'HU� ODQJH� :HJ� ZDU� Q|WLJ�� GD� MHGHU� QHXH� 6FKULWW� DXI� GHU� *HVDPWKHLW� GHU� YRUDXVJHKHQGHQ
6FKULWWH�DXIJHEDXW��XQG�GLH�(UNHQQWQLVVH�DOOHU�6WXIHQ�ZLFKWLJH�%HLWUlJH�I�U�GHQ�/HLWIDGHQ�JH�



���=XVDPPHQIDVVXQJ�XQG�$XVEOLFN���

OLHIHUW� KDEHQ�� 5�FNEOLFNHQG� OlVVW� VLFK� VDJHQ�� GDVV� 0HWKRGHQ� ]XU� DJHQWHQEDVLHUWHQ� 6RIWZD�
UHHQWZLFNOXQJ�QXU� GDQQ� HUIROJUHLFK� VHLQ� N|QQHQ��ZHQQ� VLH� GDV�.RQ]HSW�'HOHJDWLRQ� EHU�FN�
VLFKWLJHQ��'HVKDOE�KlWWH�VLFK�GLH�LQ�GLHVHU�$UEHLW�YHUIROJWH�0HWKRGHQVXFKH�HQWVFKHLGHQG�YHU�
N�U]HQ� ODVVHQ��ZHQQ� JOHLFK� ]X�$QIDQJ�'HOHJDWLRQ� XQWHUVXFKW�ZRUGHQ�ZlUH��'RFK� GLHVH� (U�
NHQQWQLV� IlOOW�QLFKW�YRP�+LPPHO��ZDV�GHQ� ODQJHQ�:HJ�]XP�=LHO� UHFKWIHUWLJW��'HQQ�HUVW� GLH
WLHIHUH�%HVFKlIWLJXQJ�PLW�$JHQWHQV\VWHPHQ�I�KUWH�]XU�(UNHQQWQLV��ZR�GLH�3UREOHPH�KHXWLJHU
$JHQWHQV\VWHPH�OLHJHQ�XQG�ZDV�YHUEHVVHUW�ZHUGHQ�PXVV�

'LH�:DKO�YRQ�+&,�ZDU�GHQQRFK�HUIROJUHLFK��OLHIHUWH�HV�GRFK�HLQ�LP�$JHQWHQNRQWH[W�DQZHQG�
EDUHV�0HWKRGHQDUVHQDO��DXFK�ZHQQ�LFK�YRP�KHXWLJHQ�6WDQGSXQNW�DXV�WHLOZHLVH�DQGHUH��ZHQL�
JHU�UHGXQGDQWH�*HVWDOWXQJVULFKWOLQLHQ�JHZlKOW�KlWWH���'RFK�HLQH�ZLUNVDPH�.RPELQDWLRQ�GLH�
VHU�(UNHQQWQLVVH�ZXUGH�HUVW�GXUFK�GLH�%HU�FNVLFKWLJXQJ�GHU�'HOHJDWLRQ�P|JOLFK��GLH�VLFK�VR�
PLW�DOV�6FKO�VVHO� ]XU� DJHQWHQEDVLHUWHQ�6RIWZDUHHQWZLFNOXQJ� HUZLHV��'HU�/HLWIDGHQ� VWHOOW� GLH
4XLQWHVVHQ]�GLHVHV�3UR]HVVHV�GDU��PLW�VSH]LHOOHU�%HU�FNVLFKWLJXQJ�VHLQHU�9HUVWlQGOLFKNHLW�XQG
$QZHQGEDUNHLW� DXI�XQWHUVFKLHGOLFKH�$JHQWHQV\VWHPH��(U�PDJ�NHLQ�8QLYHUVDOZHUN]HXJ� VHLQ�
XQG� VHLQH� $NWXDOLWlW� LVW� DQJHVLFKWV� GHU� VLFK� UDSLGH� HQWZLFNHOQGHQ� $JHQWHQWHFKQRORJLH� EH�
JUHQ]W��GRFK�VWHOOW�HU�HLQ�GXUFKDXV�SUDNWLNDEOHV�:HUN]HXJ�GDU�

����$XVEOLFN
$X�HU� JHSODQWHQ�:HLWHUHQWZLFNOXQJHQ� GHU� EL]]\%�(UZHLWHUXQJHQ� XQG� NRQNUHWHQ� 9HUEHVVH�
UXQJVYRUVFKOlJHQ�I�U�GHQ�/HLWIDGHQ�VLQG�PHKUHUH�7UHQGV�I�U�]XN�QIWLJH�6RIWZDUHV\VWHPH�HU�
NHQQEDU��GLH�I�U�GHQ�/HLWIDGHQ�UHOHYDQW�VLQG�

������ /HLWIDGHQ�ZLUG�HUZHLWHUW�XQG�YHUEHVVHUW

'LH�0lQJHO�GHV�EHVWHKHQGHQ�/HLWIDGHQV�VRZLH�GLH�LP�IROJHQGHQ�DQJHVSURFKHQHQ�(QWZLFNOXQ�
JHQ�XQWHUVWUHLFKHQ�GLH�1RWZHQGLJNHLW�YRQ�0RGLILNDWLRQHQ�XQG�(UZHLWHUXQJHQ�GHV�/HLWIDGHQV�

•� :�QVFKHQVZHUW�LVW�HLQH�DXVI�KUOLFKHUH�$XVDUEHLWXQJ�GHV�/HLWIDGHQV��PLW�PHKU�%HLVSLHOHQ�
0HWKRGHQ� XQG�:HUN]HXJHQ�� (LQH�$XVZHLWXQJ� GHV� /HLWIDGHQV� DXI� GLH� (YDOXDWLRQ� EHVWH�
KHQGHU� 6\VWHPH�� VRJDU� GHUHQ� KDOEDXWRPDWLVFKH� 3U�IXQJ� QDFK� GHP�9RUELOG�2SSHUPDQQV
X�D���������,62������(YDOXDWRUV�LVW�GHQNEDU�

•� (QWZLFNOHU�Z�UGHQ�YRQ�HLQHU�.XU]IRUP��HWZD� LQ�)RUP�HLQHU�&KHFNOLVWH�� SURILWLHUHQ��'D�
GXUFK�Z�UGH�VLFK�GHU�(LQDUEHLWXQJVDXIZDQG�PLQLPLHUHQ��XQG�GHQQRFK�Z�UGHQ�HLQH�5HLKH
P|JOLFKHU�)HKOHU�EHL�GHU�$JHQWHQHQWZLFNOXQJ�YHUPLHGHQ��'LHVH�/LVWH�N|QQWH�PLW�ZHQLJ
$XIZDQG� XQG� DXI� %DVLV� GHU� WDEHOODULVFKHQ� =XVDPPHQIDVVXQJHQ� GHU� /HLWIDGHQNRPSOH[H
HUVWHOOW�ZHUGHQ�

•� (LQH�:::�8PVHW]XQJ�GHV�/HLWIDGHQV�Z�UGH�HLQH�K|KHUH�9HUEUHLWXQJ�VRZLH���GXUFK�+\�
SHUOLQNV� �� HLQH� EHVVHUH� 6WUXNWXULHUXQJ� HUP|JOLFKHQ�� 6LH� KlWWH� ZHLWHUKLQ� GHQ�9RUWHLO� GHU
JU|�HUHQ�$NWXDOLWlW��GD�GHU�/HLWIDGHQ�LQ�GHU�KHXWLJHQ�)RUP�GXUFK�GLH�VFKQHOOH�WHFKQLVFKH
(QWZLFNOXQJ�]ZHLIHOORV�VFKQHOO�YHUDOWHQ�ZLUG�

������ :HUN]HXJH�]XU�$JHQWHQHQWZLFNOXQJ�YHUEHVVHUQ�VLFK

+HXWLJH�(QWZLFNOXQJVXPJHEXQJHQ�]XU�(UVWHOOXQJ�YRQ�$JHQWHQV\VWHPHQ�VWHFNHQ�QRFK�LQ�GHQ
.LQGHUVFKXKHQ��'LHVHP�LQ�$EVFKQLWW���������DQJHVSURFKHQH�3UREOHP�OlVVW�VLFK�EHLVSLHOVZHLVH
GXUFK�NRPIRUWDEOHUH�(QWZLFNOXQJVXPJHEXQJHQ�EHJHJQHQ�



���=XVDPPHQIDVVXQJ�XQG�$XVEOLFN ���

$XI�HLQHU�QLHGULJHUHQ�(EHQH�N|QQWHQ�DXI�$JHQWHQV\VWHPH�DQJHSDVVWH�'HVLJQ�3DWWHUQV� �VLHKH
$EVFKQLWW����������YLHO�]XU�HIIHNWLYHUHQ�(UVWHOOXQJ�]XYHUOlVVLJHUHU�6RIWZDUHDJHQWHQ�EHLWUDJHQ�
'HVLJQ�3DWWHUQV� JUHLIHQ� �� HEHQVR�ZLH�+&,� �� DJHQWHQVSH]LILVFKH�.RQ]HSWH�ZLH� ]XP�%HLVSLHO
.DSVHOXQJ�DXI��(LQH�ZHLWHUH�3DUDOOHOH�]XU�+&,�LVW�GLH�VWDUNH�(LQEH]LHKXQJ�GHV�$QZHQGHUV�LQ
GHQ� 'HVLJQSUR]HVV�� 'LH� (QWZLFNOXQJ� DJHQWHQVSH]LILVFKHU� 3DWWHUQV� N|QQWH� KLHU� ORKQHQVZHUW
VHLQ�

$XI� � ,PSOHPHQWDWLRQVHEHQH� VFKOLH�OLFK� N|QQWHQ� %LEOLRWKHNHQ� JHQHULVFKHU� $JHQWHQ� XQG
$JHQWHQEDXVWHLQH�HUVWHOOW�ZHUGHQ��GLH��SURJUDPPLHUW�EHLVSLHOVZHLVH�ZLH�-$7OLWH� LQ�-DYD��GLH
(QWZLFNOXQJ�YRQ�$JHQWHQV\VWHPHQ�DXWRPDWLVLHUHQ��$XFK�LQ�&2%5$�ZXUGH�GLH�(QWZLFNOXQJ
HLQHU�VROFKHQ�%LEOLRWKHN�LQ�%HWUDFKW�JH]RJHQ�

������ /RKQHQGH�$QZHQGXQJVJHELHWH�I�U�$JHQWHQ�ZDFKVHQ

$JHQWHQ�ZHUGHQ� LQ� LPPHU�ZHLWHUHQ�*HELHWHQ� DQJHZHQGHW�� WHLOV�ZHLO� VLH�GLH�*HEUDXFKVWDXJ�
OLFKNHLW�YRQ�6RIWZDUH�ZLUNVDP�HUK|KHQ��WHLO�ZHLO�GLH�'RPlQH�VHOEVW�DJHQWHQJHHLJQHWHU�ZLUG�

•� 8PIDQJUHLFKH�6RIWZDUHV\VWHPH�NUDQNHQ�DQ�HLQHP�hEHUPD��YRQ�%HIHKOHQ��GLH�VLFK�NDXP
HLQ�$QZHQGHU�PHUNHQ�NDQQ�XQG�GLH�GHQ� JHUDGH� JHVXFKWHQ�%HIHKO�YHUGHFNHQ��6FKRQ�GLH
)�OOH�YRQ� ,FRQV� VSUHQJW�GLH�$XIQDKPHIlKLJNHLW�GHV�0RQLWRUV� VRZLH�GHV�%HQXW]HUV��+LHU
ELHWHW�VLFK�HLQH�$JHQWHQVFKQLWWVWHOOH�DQ��XP�GLH�%HQXW]EDUNHLW�GLHVHU�6RIWZDUH�]X�HUK|KHQ
E]Z��ZLHGHU�VLQQYROO�]X�HUP|JOLFKHQ�

•� 'LH�6SUDFKH�;0/��H;WHQVLEOH�0DUNXS�/DQJXDJH��� HQWZLFNHOW�YRP�:�&��KDW�JXWH�$XV�
VLFKWHQ��+70/�DOV�6WDQGDUGVSUDFKH� LP�:::�DE]XO|VHQ��(LQ�JUR�HU�9RUWHLO�JHJHQ�EHU
+70/�LVW�GLH�(UZHLWHUEDUNHLW�YRQ�'RNXPHQWHQ�XP�EHOLHELJH�6SUDFKHOHPHQWH��ZDV�VHOEVW�
EHVFKUHLEXQJVIlKLJH�'RNXPHQWH�HUP|JOLFKW��'LHV�EHJ�QVWLJW�DOO�GLHMHQLJHQ�$JHQWHQ��GLH
GHQ�,QKDOW�YRQ�:::�6HLWHQ�]X�YHUVWHKHQ�YHUVXFKHQ��DOVR�EHLVSLHOVZHLVH�5HFRPPHQGHU�
XQG�,QIRUPDWLRQ�5HWULHYDO�$JHQWHQ�

•� 'LH�JHUDGH�HQWVWHKHQGH�)RUVFKXQJVULFKWXQJ�:HDUDEOH�&RPSXWLQJ�LVW�LQ�KRKHP�0D�H�YRQ
YHUOlVVOLFKHU� $JHQWHQWHFKQRORJLH� DEKlQJLJ�� 6LH� HQWZLFNHOW� DP�.|USHU� GDXHUKDIW� ]X� WUD�
JHQGH��SHUPDQHQW� ODXIHQGH�&RPSXWHUV\VWHPH��GLH�GHP�%HQXW]HU� LP�.RQWH[W�KHOIHQ��'HU
5HPHPEUDQFH� $JHQW� YRQ� 5KRGHV� ������� LVW� VROFK� HLQ� SURWRW\SLVFKHV� 6\VWHP�� GDV� EHL�
VSLHOVZHLVH�VLWXDWLRQVEH]RJHQH�7H[WGDWHQ�DXI�HLQHP�YRU�GHP�$XJH�]X�WUDJHQGHQ�NOHLQHQ
%LOGVFKLUP��+HDGV�8S�'LVSOD\��DQ]HLJW�XQG�GHQ�%HQXW]HU�DQ�ZLFKWLJH�7HUPLQH�HULQQHUW�

������ $JHQWHQEDVLHUWH�6RIWZDUHHQWZLFNOXQJ�VHW]W�VLFK�GXUFK

'LH�IROJHQGH�(QWZLFNOXQJ�XQG�]XN�QIWLJH�%HGHXWXQJ�GHU�$JHQWHQWHFKQRORJLH�LVW�GHQNEDU�

��� 'LH�$XIIDVVXQJ�YRQ�Ä$JHQWHQ�DOV�'HVLJQPRGHOO³�VHW]W�VLFK�GXUFK��YJO��2YXP�
��������XQG
GLH�DJHQWHQEDVLHUWH�6RIWZDUHHQWZLFNOXQJ�QLPPW�VWDUN�]X�� ,Q�lKQOLFKHU�:HLVH�KDEHQ�VLFK
6RIWZDUHV\VWHPH� PHKUIDFK� LQ� GHU� 9HUJDQJHQKHLW� JHZDQGHOW�� DOV� VLFK� ,QQRYDWLRQHQ� ZLH
JUDILVFKH� %HQXW]HUREHUIOlFKHQ�� +LOIHIXQNWLRQHQ� RGHU� ,QWHUQHWIlKLJNHLWHQ� ]X� 6RIWZDUH�
6WDQGDUGHOHPHQWHQ� HQWZLFNHOWHQ�� ,Q� )ROJH� EHVLW]W� GLH� 0HKU]DKO� DQ� 6RIWZDUHV\VWHPHQ
$JHQWHQIXQNWLRQDOLWlW��$OOHUGLQJV�KHL�HQ�GLHVH�6\VWHPH�QLFKW�PHKU�$JHQWHQV\VWHPH���ZHLO
GLHVHV�$WWULEXW�QLFKW�PHKU�]XU�$EJUHQ]XQJ�YRQ�.RQNXUUHQ]SURGXNWHQ�WDXJW�

��� ,P� ]ZHLWHQ�6FKULWW� JHEHQ� GLH� �HKHPDOV�$JHQWHQV\VWHPH� JHQDQQWHQ��6\VWHPH�7HLOH� LKUHU
)XQNWLRQDOLWlW�DQ�HLQHQ�SHUV|QOLFKHQ�8VHUDJHQWHQ�GHV�%HQXW]HUV��GHU�%HVWDQGWHLO�GHV�%H�



���=XVDPPHQIDVVXQJ�XQG�$XVEOLFN���

WULHEVV\VWHPV�LVW��DE��'DV�%HWULHEVV\VWHP�LVW�LQ�GLHVHU�3KDVH�EHUHLWV�VHOEVW�DJHQWHQEDVLHUW���

'HU� =XJULII� YRQ� 6RIWZDUHV\VWHPHQ� DXI� VWDQGDUGLVLHUWH� %HWULHEVV\VWHP�
$JHQWHQNRPSRQHQWHQ� LVW� YHUJOHLFKEDU� PLW� KHXWLJHQ� 5LFKWOLQLHQ� ]XU� 6RIWZDUHHUVWHOOXQJ�
]XP�%HLVSLHO�JUDILVFKH�(OHPHQWH�PLW�5�FNJULII�DXI�GLH�6WDQGDUGURXWLQHQ�GHV�%HWULHEVV\�
VWHPV�]X�LPSOHPHQWLHUHQ��:HOFKH�7HLOH�GHV�6\VWHPV�DQ�GHQ�8VHUDJHQWHQ�DEJHWUHWHQ�ZHU�
GHQ��LVW�YRQ�6\VWHP�]X�6\VWHP�XQWHUVFKLHGOLFK�XQG�ZHLWJHKHQG�GXUFK�GHQ�%HQXW]HU�VWHX�
HUEDU��(LQ�9RUJHVFKPDFN�GLHVHU�(QWZLFNOXQJ�LVW�GLH�,QWHJUDWLRQ�GHV��DXI�%HWULHEVV\VWHP�
HEHQH�YHUDQNHUEDUHQ��0LFURVRIW�$JHQW� LQ�EL]]\%��9HUPXWOLFK�ZLUG�GHU�0LFURVRIW�$JHQW
IHVWHU�%HVWDQGWHLO�]XN�QIWLJHU�9HUVLRQHQ�YRQ�:LQGRZV��'DV�Z�UGH�HLQHQ�VWDUNHQ�]XVlW]OL�
FKHQ�$QUHL]�]XU�1XW]XQJ�YRQ�$JHQWHQ�GDUVWHOOHQ��'HQQ�HV�LVW�ZHLWDXV�EHTXHPHU�I�U�(QW�
ZLFNOHU�� EHUHLWV� YRUKDQGHQH� 6\VWHPNRPSRQHQWHQ� PLW]XYHUZHQGHQ� DOV� $JHQWHQ� HLJHQV
HQWZLFNHOQ�XQG�LPSOHPHQWLHUHQ�]X�P�VVHQ�

��� ,P�GULWWHQ� XQG� OHW]WHQ� 6FKULWW�JHEHQ� 6RIWZDUHV\VWHPH� LKUH� JHVDPWH�%HQXW]HUVFKQLWWVWHOOH
DQ�GHQ�SHUV|QOLFKHQ�8VHUDJHQWHQ�DE��6LH�EHVLW]HQ�NHLQH�GLUHNWH�6FKQLWWVWHOOH�]XP�%HQXW�
]HU�PHKU��DOVR�DXFK�NHLQ�Ä(UVFKHLQXQJVELOG³��VRQGHUQ�GHILQLHUHQ�VLFK�DXVVFKOLH�OLFK��EHU
LKUH� )XQNWLRQDOLWlW�� 'HU� SHUV|QOLFKH�8VHUDJHQW� OHUQW� YRP� %HQXW]HU�� LVW� GHU�0LWWOHU� ]ZL�
VFKHQ� LKP�XQG� MHJOLFKHU�6RIWZDUH� LP�6\VWHP�XQG� HQWVFKHLGHW� �EHU� GHUHQ�(UVFKHLQXQJV�
ELOG��0LWWHO�]XU�=LHOHUUHLFKXQJ�XQG�8PVHW]XQJ�GHU�(LQ��XQG�$XVJDEH��1XU�VR�LVW�GLH�XP�
IDVVHQGH�6WHXHUXQJ�DOOHU�6\VWHPNRPSRQHQWHQ�GXUFK�HLQH�HLQ]LJH��LQWHOOLJHQWH�6FKQLWWVWHOOH
P|JOLFK�� ZHOFKH� DXFK� GLH� LQ� $EVFKQLWW� �������� DQJHVSURFKHQHQ� ]XN�QIWLJHQ� 6WHOOYHUWUH�
WHUHLJHQVFKDIWHQ�LQWHJULHUW��'DPLW�GLHVH�ZHLWUHLFKHQGH�hEHUWUDJXQJ�P|JOLFK�LVW��NRPPW�HV
]X� HLQHU�1RUPLHUXQJ� YRQ�.RPPXQLNDWLRQVSURWRNROOHQ� XQG� 6FKQLWWVWHOOHQ� ]XP� SHUV|QOL�
FKHQ�$JHQWHQ�

'HU�/HLWIDGHQ�ULFKWHW�VLFK�QXQ�LQ�GHU�DNWXHOOHQ�9HUVLRQ�DQ�$JHQWHQ��GLH�DXI�RGHU�QRFK�YRU�GHU
HUVWHQ�6WXIH�VWHKHQ��6ROOWH�GLH�(QWZLFNOXQJ�YRQ�$JHQWHQ�VR�DEODXIHQ�ZLH�KLHU�DQJHGHXWHW��Zl�
UH�]X�JHJHEHQHU�=HLW�HLQH�0RGLILNDWLRQ�GHV�/HLWIDGHQV�I�U�$JHQWHQV\VWHPH�GHU�]ZHLWHQ�6WXIH
Q|WLJ��,Q�GHU�GULWWHQ�6WXIH�DOOHUGLQJV�LVW�GHU�/HLWIDGHQ�QLFKW�PHKU�QRWZHQGLJ��'D�GLH�JHVDPWH
6FKQLWWVWHOOH�]XP�%HQXW]HU�QXQ��EHU�GHVVHQ�SHUV|QOLFKHQ�$JHQWHQ�HUIROJW��LVW�GHU�VFKQLWWVWHO�
OHQRULHQWLHUWH�/HLWIDGHQ�LQ�VHLQHU�$QZHQGEDUNHLW�DXI�GLHVHQ�HLQHQ�$JHQWHQ�UHGX]LHUW�

������������������������������ ����������������������������
��(V�LVW�JXW�YRUVWHOOEDU��GDVV�HLQ�VROFKHV�%HWULHEVV\VWHP�DQ�GHU�%HQXW]HUREHUIOlFKH�GXUFK�GLH�LQ�$EVFKQLWW�������EHVFKULHEHQH�%�KQHQPHWD�
SKHU�1HJURSRQWHV��ZHOFKH�GLH�'HVNWRSPHWDSKHU�DEO|VHQ�N|QQWH��HUJlQ]W�ZLUG��,Q�GLHVHU�0HWDSKHU�SUlVHQWLHUHQ�VLFK�GLH�HLQ]HOQHQ�$JHQWHQ�DOV
$NWHXUH�DXI�HLQHU�$UW�7KHDWHUE�KQH�
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�� /LWHUDWXUYHU]HLFKQLV
'LH�9HU|IIHQWOLFKXQJHQ�VLQG�GHQMHQLJHQ�$VSHNWHQ�]XJHRUGQHW��GLH�VLH��EHUZLHJHQG�EHKDQGHOQ
RGHU�GHUHQWZHJHQ�LFK�VLH�]LWLHUH�

����$OOJHPHLQH�/LWHUDWXU
%XUJHU�X�D������

%XUJHU��&KULVWRSK��(QWHQPDQQ��0DWKLDV��1HSXWp��6WHIDQR��Ä.RQVXPJ�WHULQGXVWULH�XQG
+DQGHO� LP� -DKU� ������+DQGHO� HQGJ�OWLJ� HQWPDFKWHW´�� ,Q��$�� /LWWOH� �+UVJ����0DQDJH�
PHQW�LP�YHUQHW]WHQ�8QWHUQHKPHQ��:LHVEDGHQ����������������

.QLHVHO�����

.QLHVHO��*�QWHU��(QFDSVXODWLRQ��9LVLELOLW\�DQG�$FFHVV�5LJKWV�� 7HFKQLFDO�5HSRUW� ,$,�
75��������%RQQ��1RYHPEHU������

.QLHVHO�����

.QLHVHO��*�QWHU��:KDW� LV� �QRW��GHOHJDWLRQ�� ,Q��7KH�'DUZLQ�3URMHFW�������������85/�
KWWS���MDYDODE�FV�XQL�ERQQ�GH�UHVHDUFK�GDUZLQ�GDUZLQBHQJ�KWPO��������������

/LHEHUPDQ�����

/LHEHUPDQ��+HQU\��8VLQJ�3URWRW\SLFDO�2EMHFWV�WR�,PSOHPHQW�6KDUHG�%HKDYLRU�LQ�2E�
MHFW�2ULHQWHG�6\VWHPV��3URFHHGLQJV�RI�WKH�$&0�&RQIHUHQFH�RQ�2EMHFW�2ULHQWHG�3UR�
JUDPPLQJ�6\VWHPV��/DQJXDJHV��DQG�$SSOLFDWLRQV����������������

0HUWHQV�X�D������

0HUWHQV��3HWHU�XQG�6FKXPDQQ��3HWUD��(OHFWURQLF�6KRSSLQJ��:LUWVFKDIWVLQIRUPDWLN��9RO�
����1U�������������������

����+&,��6RIWZDUHHUJRQRPLH��1RUPHQ
$&0�6,*&+,�����

$&0�6,*&+,�� &XUULFXOXP� IRU�+XPDQ�&RPSXWHU� ,QWHUDFWLRQ��$&0� 6SHFLDO� ,QWHUHVW
*URXS�RQ�&RPSXWHU�+XPDQ�,QWHUDFWLRQ��&XUULFXOXP�'HYHORSPHQW�*URXS��1HZ�<RUN�
�����

$SSOH�����

$SSOH�&RPSXWHU��0DFLQWRVK�+XPDQ�,QWHUIDFH�*XLGHOLQHV��$GGLVRQ�:HVOH\��5HDGLQJ�
�����
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$SSOH�����

$SSOH�&RPSXWHU��+XPDQ�,QWHUIDFH�3ULQFLSOHV�������������85/��KWWS���DSSOHQHW�DSSOH�
FRP�KL�UHVRXUFHV�SULQFLSOHV�LQWUR�KWPO�������������

&ROOLQV�����

&ROOLQV��'DYH��'HVLJQLQJ�REMHFW�RULHQWHG�XVHU�LQWHUIDFHV��%HQMDPLQ�&XPPLQJV�3XEOL�
VKLQJ��5HGZRRG�&LW\�������

&\SKHU�����

&\SKHU�� $OODQ� X�D��+UVJ����:DWFK� ZKDW� ,� GR�� SURJUDPPLQJ� E\� GHPRQVWUDWLRQ�� 0,7
3UHVV��/RQGRQ�������

']LGD�����

']LGD��:ROIJDQJ�� $QZHQGXQJ� VRIWZDUH�HUJRQRPLVFKHU� 1RUPHQ�� ,Q�� (�� (EHUOHK� X�D�
�+UVJ����(LQI�KUXQJ�LQ�GLH�6RIWZDUH�(UJRQRPLH��GH�*UX\WHU��%HUOLQ�������

']LGD�����

']LGD��:ROIJDQJ�� %HVWLPPXQJ� XQG�$QZHQGXQJ� HUJRQRPLVFKHU�*HVWDOWXQJVNULWHULHQ
LP�3UR]H��GHU�6RIWZDUH�(QWZLFNOXQJ���,Q��%HULFKWH�GHV�*HUPDQ�&KDSWHU�RI�WKH�$&0�
%DQG�����7HXEQHU��6WXWWJDUW�������

']LGD�����

']LGD��:ROIJDQJ��3HUV|QOLFKH�.RPPXQLNDWLRQ�YRP������������

(*�����

(XURSlLVFKH�*HPHLQVFKDIW��5LFKWOLQLH��EHU�GLH�0LQGHVWYRUVFKULIWHQ�EH]�JOLFK�GHU�6L�
FKHUKHLW� XQG� GHV� *HVXQGKHLWVVFKXW]HV� EHL� GHU� $UEHLW� DQ� %LOGVFKLUPJHUlWHQ�
�������(:*��/���������������0DL������

(ULFNVRQ�����

(ULFNVRQ��7KRPDV��&UHDWLYLW\�DQG�'HVLJQ�� ,Q��/DXUHO��%UHQGD��+UVJ����7KH�$UW�RI�KX�
PDQ�FRPSXWHU�LQWHUIDFH�GHVLJQ��$GGLVRQ�:HVOH\��5HDGLQJ������������

+HOOEDUGW�����

+HOOEDUGW��*�QWHU��'LH�(QWZLFNOXQJ�GHU�6RIWZDUH�(UJRQRPLH��8QLYHUVLWlW�-HQD��85/�
KWWS���ZZZ��LQIRUPDWLN�XQL�MHQD�GH�/HKUH�6RIW(UJ�YRUBKLVW�KWP�������������

,QIRUPDWLN�'XGHQ�����

'XGHQ�Ä,QIRUPDWLN³��(LQ�6DFKOH[LNRQ�I�U�6WXGLXP�XQG�3UD[LV������YROOVW���EHUDUE��XQG
HUZ��$XIO���/HNWRUDW�GHV�%,�:LVV��9HUO��+UVJ����'XGHQYHUODJ��0DQQKHLP�������

,62�����

,QWHUQDWLRQDO� 6WDQGDUGV� 2UJDQLVDWLRQ�� ,62� ������(UJRQRPLF� UHTXLUHPHQWV� IRU� RIILFH
ZRUN�ZLWK�YLVXDO�GLVSOD\�WHUPLQDOV��,QWHUQDWLRQDO�6WDQGDUG�������
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1HJURSRQWH�����

1HJURSRQWH��1LFKRODV��+RVSLWDO�&RUQHUV�� ,Q�� /DXUHO�� %UHQGD� �+UVJ����7KH� $UW� RI� KX�
PDQ�FRPSXWHU�LQWHUIDFH�GHVLJQ��$GGLVRQ�:HVOH\��5HDGLQJ����������������

1HOVRQ�����

1HOVRQ��7KHRGRUH�+ROP��7KH�5LJKW�:D\�WR�7KLQN�$ERXW�6RIWZDUH�'HVLJQ��,Q��/DXUHO�
%UHQGD��+UVJ����7KH�$UW�RI�KXPDQ�FRPSXWHU� LQWHUIDFH�GHVLJQ��$GGLVRQ�:HVOH\��5HD�
GLQJ����������������

1RUPDQ�����

1RUPDQ��'RQDOG�$��� &RJQLWLYH� (QJLQHHULQJ�� ,Q�� '�� 1RUPDQ� XQG� 6�� 'UDSHU� �+UVJ���
8VHU�&HQWHUHG�6\VWHP�'HVLJQ��/DZUHQFH�(UOEDXP�$VVRFLDWHV��+LOOVGDOH�������

1RUPDQ�����

1RUPDQ��'RQDOG�$���7KH�3V\FKRORJ\� RI� (YHU\GD\� 7KLQJV�� %DVLF� %RRNV��1HZ�<RUN�
�����

1RUPDQ�����

1RUPDQ��'RQDOG�$���7XUQ�6LJQDOV�DUH� WKH�)DFLDO�([SUHVVLRQV�RI�$XWRPRELOHV��$GGL�
VRQ�:HVOH\��5HDGLQJ�������

2SSHUPDQQ�����

2SSHUPDQQ�� 5HLQKDUG�� 6RIWZDUH�HUJRQRPLVFKH� (YDOXDWLRQVYHUIDKUHQ�� ,Q�� +�� %DO]HUW
X�D���+UVJ����(LQI�KUXQJ�LQ�GLH�6RIWZDUH�(UJRQRPLH�GH�*UX\WHU��%HUOLQ�������

2SSHUPDQQ�X�D������

2SSHUPDQQ�� 5HLQKDUG� X�D�� (YDOXDWLRQ� YRQ� 'LDORJV\VWHPHQ�� 'HU� VRIWZDUH�
HUJRQRPLVFKH�/HLWIDGHQ�(9$',6��GH�*UX\WHU��%HUOLQ�������

2SSHUPDQQ�X�D������

2SSHUPDQQ��5HLQKDUG�X�D��6RIWZDUH�HUJRQRPLVFKH�(YDOXDWLRQ��'HU�/HLWIDGHQ�(9$',6
,,������QHX�EHDUE��X��HUZ��$XIO����GH�*UX\WHU��%HUOLQ�������

2SSHUPDQQ�X�D������

2SSHUPDQQ�� 5HLQKDUG� X�D�� 'HU� ,62� �����(YDOXDWRU�� ,Q��(UJRQRPLH	,QIRUPDWLN� ���
0lU]�������������

2SSHUPDQQ�����

2SSHUPDQQ��5HLQKDUG��3HUV|QOLFKH�.RPPXQLNDWLRQ�YRP�����������

3UHHFH�X�D������

3UHHFH�� -HQQ\� X�D�� �+UVJ����+XPDQ�&RPSXWHU� ,QWHUDFWLRQ�� $GGLVRQ�:HVOH\�� 5HDGLQJ
0$�������
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5HLWHUHU�X�D������

5HLWHUHU��+DUDOG��2SSHUPDQQ��5HLQKDUG��(YDOXDWLRQ�RI�XVHU�LQWHUIDFHV��(9$',6�,,���D
FRPSUHKHQVLYH� HYDOXDWLRQ� DSSURDFK�� ,Q��%HKDYLRXU� 	� ,QIRUPDWLRQ� 7HFKQRORJ\�� 9RO�
����1R�������������������

5|GLJHU�����

5|GLJHU�� .DUO�+HLQ]�� 6RIWZDUH�(UJRQRPLH�� *HVWDOWXQJVJUXQGVlW]H� GHU� ',1�1RUP
�������7HLO���XQG�LKUH�8PVHW]XQJ��7HFKQRORJLHEHUDWXQJVVWHOOH�EHLP�'*%�/DQGHVEH�
]LUN�15:�H�9���/RWKULQJHU�6WU�����������2EHUKDXVHQ����������

6KQHLGHUPDQ�����

6KQHLGHUPDQ�� %HQ�� 'HVLJQLQJ� WKH� 8VHU� ,QWHUIDFH�� VWUDWHJLHV� IRU� HIIHFWLYH� KXPDQ�
FRPSXWHU�LQWHUDFWLRQ���QG�(GLWLRQ��$GGLVRQ�:HVOH\��5HDGLQJ�������

6KDFNHO�����

6KDFNHO��%ULDQ��+XPDQ�&RPSXWHU�,QWHUDFWLRQ�²�:KHQFH�DQG�:KLWKHU"�,Q��-RXUQDO�RI
WKH�$PHULFDQ�6RFLHW\�IRU�,QIRUPDWLRQ�6FLHQFH��9RO������1U������1RYHPEHU�����������
����

8OLFK�����

8OLFK��(EHUKDUG��$UEHLWVSV\FKRORJLH�� ���� YHUE��$XIODJH��9HUODJ� GHU� )DFKYHUHLQH�� =��
ULFK�������

����$JHQWHQ
$ULGRU�X�D������

$ULGRU��<DULY��/DQJH��'DQQ\��$JHQW�'HVLJQ�3DWWHUQV��(OHPHQWV�RI�$JHQW�$SSOLFDWLRQ
'HVLJQ��(QWZXUI��DN]HSWLHUW�]XU�3UlVHQWDWLRQ�DXI�GHU�6HFRQG�,QWHUQDWLRQ�&RQIHUHQFH�RQ
$XWRQRPRXV�$JHQWV��$JHQWV�
����������

%UDGVKDZ�����

%UDGVKDZ��-HIIUH\�0���$Q� ,QWURGXFWLRQ� WR�6RIWZDUH�$JHQWV�� ,Q�� -��%UDGVKDZ��+UVJ���
6RIWZDUH�$JHQWV��$PHULFDQ�$VVRFLDWLRQ�IRU�$UWLILFLDO�,QWHOOLJHQFH��0HQOR�3DUN�������

'RRUHQERV�����

'RRUHQERV��5REHUW��5H��$JHQWV�LQ�-DQJR��3HUV|QOLFKH�(�0DLO�YRP������������

'RRUHQERV�X�D������

'RRUHQERV�� 5REHUW�� (W]LRQL�� 2UHQ��:HOG�� 'DQLHO�� $� 6FDODEOH� &RPSDULVRQ�6KRSSLQJ
$JHQW�IRU�WKH�:RUOG�:LGH�:HE��$JHQWV�
���&RQIHUHQFH�3URFHHGLQJV�������
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)UDQNOLQ�X�D������

)UDQNOLQ��6WDQ��*UDHVVHU��$UW��,V�LW�DQ�$JHQW��RU�MXVW�D�3URJUDP"��$�7D[RQRP\�IRU�$X�
WRQRPRXV�$JHQWV��3URFHHGLQJV�RI� WKH�7KLUG� ,QWHUQDWLRQDO�:RUNVKRS�RQ�$JHQW�7KHR�
ULHV��$UFKLWHFWXUHV��DQG�/DQJXDJHV��6SULQJHU��%HUOLQ�������

*DWHV�����

*DWHV��%LOO��7KH�5RDG�$KHDG��&RPSOHWHO\�UHYLVHG�DQG�XS�WR�GDWH��3HQJXLQ�%RRNV��1HZ
<RUN�������

.HQGDOO�X�D������

.HQGDOO��(OL]DEHWK��0DONRXQ��0DUJDUHW��'HVLJQ�3DWWHUQV�IRU�WKH�'HYHORSPHQW�RI�0XO�
WLDJHQW�6\VWHPV�� ,Q��&��=KDQJ��'��/XNRVH� �+UVJ����0XOWL�$JHQW�6\VWHPV��0HWKRGROR�
JLHV�DQG�$SSOLFDWLRQV��VHOHFWHG�SDSHUV��6SULQJHU��%HUOLQ�������

.UXOZLFK�����D

.UXOZLFK�� %UXFH�� 5H�� $JHQW� $SSOLFDWLRQ�� (�0DLO� LQ� $JHQWHQ�0DLOLQJOLVWH
DJHQWV#FV�XPEF�HGX�YRP�����������

.UXOZLFK�����E

.UXOZLFK�� %UXFH�� 5H�� 6KRSSLQJ� $JHQWV� FDXVLQJ� ODZVXLWV�� (�0DLO� LQ� $JHQWHQ�
0DLOLQJOLVWH�DJHQWV#FV�XPEF�HGX�YRP����������

/DQJH�����

/DQJH�� 'DQQ\�� 5H�� $JHQW� $SSOLFDWLRQ�� (�0DLO� LQ� $JHQWHQ�0DLOLQJOLVWH
DJHQWV#FV�XPEF�HGX�YRP�����������

/DQLHU�����

/DQLHU��-DURQ��$JHQWV�RI�$OLHQDWLRQ��,QWHUDFWLRQV��-XOL�������������

/DXUHO�����

/DXUHO�� %UHQGD�� ,QWHUIDFH� $JHQWV�� 0HWDSKRUV� ZLWK� &KDUDFWHU�� ,Q�� /DXUHO�� %UHQGD
�+UVJ���� 7KH� $UW� RI� KXPDQ�FRPSXWHU� LQWHUIDFH� GHVLJQ�� $GGLVRQ�:HVOH\�� 5HDGLQJ�
��������������

/LHEHUPDQ�����

/LHEHUPDQ��+HQU\��$XWRQRPRXV� ,QWHUIDFH�$JHQWV��0,7��85/�� KWWS���OFV�ZZZ�PHGLD�
PLW�HGX�SHRSOH�OLHEHU�/LHEHUDU\�/HWL]LD�$,$�$,$�KWPO�������������

0DHV�����

0DHV��3DWWLH���$JHQWV� WKDW�5HGXFH�:RUN�DQG� ,QIRUPDWLRQ�2YHUORDG��&RPPXQLFDWLRQV
RI�WKH�$&0��9RO������1U�����-XOL��������������

0LFURVRIW�����

0LFURVRIW��'HYHORSLQJ�IRU�0LFURVRIW�$JHQW��0LFURVRIW�3UHVV��5HGPRQG�������
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0LQVN\�����

0LQVN\��0DUYLQ��7KH�6RFLHW\�RI�0LQG��7RXFKVWRQH�%RRNV��1HZ�<RUN�������

0�OOHU�����

0�OOHU��-|UJ�3���7KH�'HVLJQ�RI�,QWHOOLJHQW�$JHQWV��$�OD\HUHG�$SSURDFK��6SULQJHU��%HU�
OLQ�������

1HWERW�����

1HWERW��([FLWH��,QF��DQQRXQFHV�DFTXLVLWLRQ�RI�1HWERW��,QF��DQG�EUHDN�WKURXJK�VKRSSLQJ
VHUYLFH�� ������������ 85/�� KWWS���ZZZ�MDQJR�FRP�SUHVVER[�UHOHDVHV������KWPO
������������

1HZHOO�����

1HZHOO��$OOHQ��7KH�.QRZOHGJH�/HYHO��,Q��$UWLILFLDO�,QWHOOLJHQFH�������������������

1RUPDQ�����

1RUPDQ��'RQDOG�$���+RZ�0LJKW�3HRSOH�,QWHUDFW�ZLWK�$JHQWV��,Q��&RPPXQLFDWLRQV�RI
WKH�$&0��9RO������1U�����-XOL�������������

1ZDQD�����

1ZDQD��+\DFLQWK�6���6RIWZDUH�$JHQWV��$Q�2YHUYLHZ��,Q��.QRZOHGJH�(QJLQHHULQJ�5H�
YLHZ��9RO������1U����������

2YXP�����

*XLOIR\OH�� &KULVWLQH��:DUQHU�� (OOLH�� ,QWHOOLJHQW� $JHQWV�� WKH� 1HZ� 5HYROXWLRQ� LQ� 6RIW�
ZDUH��2YXP�/LPLWHG��/RQGRQ�������

2YXP�����

*XLOIR\OH��&KULVWLQH��-HIIFRDWH��-XGLWK��6WDUN��+HDWKHU��$JHQWV�RQ�WKH�:HE��&DWDO\VW�IRU
(�FRPPHUFH��2YXP�/LPLWHG��/RQGRQ�������

5KRGHV�����

5KRGHV��%UDGOH\�$���7KH�ZHDUDEOH� UHPHPEUDQFH�DJHQW�� ,Q��3URFHHGLQJV�RI�7KH�)LUVW
,QWHUQDWLRQDO� 6\PSRVLXP� RQ� :HDUDEOH� &RPSXWHUV� �,6:&� 
����� 2NWREHU� ������ ����
����

6KQHLGHUPDQ�X�D������

6KQHLGHUPDQ��%HQ��0DHV��3DWWLH��'LUHFW�0DQLSXODWLRQ�YV� ,QWHUIDFH�$JHQWV�� ,Q�� ,QWHU�
DFWLRQV��1RYHPEHU���'HFHPEHU�������������

6KRKDP�����

6KRKDP��<RDY��$JHQW�RULHQWHG�SURJUDPPLQJ��,Q��$UWLILFLDO�,QWHOOLJHQFH��������������
���

6RGD%RW�����
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6RGD%RW��7KH�6RGD%RW�+RPH�3DJH��85/��KWWS���ZZZ�DL�PLW�HGX�SHRSOH�VRGDERW���0,7
������������

6WHHOV�����

6WHHOV��/XF��:KHQ�DUH� URERWV� LQWHOOLJHQW�DXWRQRPRXV�DJHQWV"� ,Q��-RXUQDO�RI�5RERWLFV
DQG�$XWRQRPRXV�6\VWHPV���������������

6WROO�����

6WROO�� &OLIIRUG�� 6LOLFRQ� 6QDNH� 2LO�� 6HFRQG� 7KRXJKWV� RQ� WKH� ,QIRUPDWLRQ� +LJKZD\�
'RXEOHGD\��1HZ�<RUN�������

7HJHQERV�X�D������

7HJHQERV��-HI��1LHXZHQKX\VHQ��3DXO��0\�.LQJGRP�IRU�DQ�$JHQW"�(YDOXDWLRQ�RI�$X�
WRQRP\�� DQ� LQWHOOLJHQW� VHDUFK� DJHQW� IRU� WKH� LQWHUQHW�� ,Q��2QOLQH� 	� &'520�5HYLHZ�
9RO������1R�������������������

7KRPDV�����

7KRPDV�� &KULVWRSK�� 7R�$VVLVW� WKH� 8VHU�� 2Q� WKH� (PEHGLQJ� RI� $GDSWLYH� DQG� $JHQW�
%DVHG�0HFKDQLVPV��*0'�%HULFKW�1U�������2OGHQERXUJ��0�QFKHQ�������

7KRPDV�X�D������

7KRPDV��&KULVWRSK��)LVFKHU��*HUKDUG��8VLQJ�$JHQWV�WR�3HUVRQDOL]H�WKH�:HE��3URFHH�
GLQJV�,8,����-DQXDU�������������

9HUHHUVWUDHWHQ�����

9HUHHUVWUDHWHQ�� (ULF�� 5(�� ,QWHOOLJHQFH� YV�� 0RELOLW\�� (�0DLO� LQ� $JHQWHQ�0DLOLQJOLVWH
DJHQWV#FV�XPEF�HGX�YRP����������

:RROGULGJH�X�D������

:RROGULGJH��0LFKDHO�� -HQQLQJV��1LFKRODV� 6��� ,QWHOOLJHQW� DJHQWV�� WKHRU\� DQG� SUDFWLFH�
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