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9RUZRUW
'HU� 8PJDQJ� YRQ� 8QWHUQHKPHQVSODQVSLHOHUQ� PLW� 8QWHUQHKPHQVSODQVSLHOHQ� EH�GHXWHW�GLH�$XVHLQDQGHUVHW]XQJ�PLW�GHP�NRPSOH[HQ�6\VWHP�GHU�8QWHUQHKPXQJ�LQVLPXOLHUWHU� )RUP�� 'DEHL� VLHKW� VLFK� GHU� 8QWHUQHKPHQVSODQVSLHOHU� ]XPHLVW� HLQHUKRKHQ�.RPSOH[LWlW�JHJHQ�EHU��GLH�]XP�HLQHQ� ]XP�JHJHQZlUWLJHQ�=HLWSXQNW�QXUXQ]XUHLFKHQG�GHILQLHUW�XQG�]XP�DQGHUHQ�YRP�8QWHUQHKPHQVSODQVSLHOHU� OHGLJOLFKHLQJHVFKUlQNW�EHZlOWLJW�ZHUGHQ�NDQQ��+LHU�ZLOO�GLH�YRUOLHJHQGH $UEHLW�HLQHQ�%HL�WUDJ�OHLVWHQ�XQG�EHVFKlIWLJW�VLFK�PLW�GHQ�'LPHQVLRQHQ�GHU�.RPSOH[LWlW�LP�8QWHU�QHKPHQVSODQVSLHO��'DEHL�QlKHUW�VLH�VLFK�GHU�3UREOHPVWHOOXQJ�LQ�]ZHLIDFKHU�:HLVHDQ��(LQHUVHLWV� EH]RJHQ DXI�GLH�)XQNWLRQ�GHV�8QWHUQHKPHQVSODQVSLHOV� DOV�0RGHOO�EHU� GDV� NRPSOH[H� 6\VWHP� GHU� 8QWHUQHKPXQJ� VRZLH� DQGHUHUVHLWV� KLQVLFKWOLFKGHVVHQ�(LQVDW]�DOV�EHWULHEVZLUWVFKDIWOLFKHV�/HKU�/HUQ�,QVWUXPHQW�
'LH�YRUOLHJHQGH�$UEHLW�ZXUGH�DP�����-XOL������YRP�)DFKEHUHLFK�:LUWVFKDIWVZLV�VHQVFKDIWHQ� GHU� *HRUJ�$XJXVW�8QLYHUVLWlW� *|WWLQJHQ� DOV� 'LVVHUWDWLRQ� DQJHQRP�PHQ�
$OOHQ��GLH�PLFK�EHL�GHU�(UVWHOOXQJ�PHLQHU�'LVVHUWDWLRQ�XQWHUVW�W]W�KDEHQ��VSUHFKHLFK�DQ�GLHVHU�6WHOOH�PHLQHQ�'DQN�DXV�� ,P�%HVRQGHUHQ�GDQNH� LFK +HUUQ�3URI��'U�'U�� K�F�� -�UJHQ�%ORHFK� GHU� GLH�$UEHLW� EHWUHXWH� I�U GDV� HQWJHJHQJHEUDFKWH�9HU�WUDXHQ� VRZLH�+HUUQ�3URI��'U�� -|UJ�%LHWKDKQ� I�U� GLH�hEHUQDKPH�GHV�.RUUHIHUDWV�:HLWHUKLQ� DXFK�+HUUQ�3URI��'U��*�QWKHU�*DELVFK� I�U� GLH�hEHUQDKPH�GHV� YRONV�ZLUWVFKDIWOLFKHQ�3U�IXQJVWHLOV�
(LQ�KHU]OLFKHU�'DQN�JLOW�DX�HUGHP�)UDX�'LSO��3V\FKRORJLQ� ,QJHERUJ�1RZDFN�� ,QGHP�YRQ�LKU�LQLWLLHUWHQ�XQG�JHOHLWHWHQ�$UEHLWVNUHLV�I�U�'RNWRUDQGLQQHQ�]XU�ZLVVHQ�VFKDIWOLFKHQ�4XDOLIL]LHUXQJ�VSH]LHOO�YRQ�)UDXHQ�DQ�GHU�*HRUJ�$XJXVW�8QLYHUVLWlW*|WWLQJHQ�� DQ� GHP� LFK� WHLOQDKP� XQG� ]HLWZHLOLJ� PLWDUEHLWHWH�� HUIXKU� LFK� LQ� NRQ�VWUXNWLYHQ�'LVNXVVLRQHQ�YLHOIlOWLJH�$QUHJXQJHQ�
)�U�GLH�VRUJIlOWLJH�'XUFKVLFKW�GHV�0DQXVNULSWV�GDQNH�LFK�)UDX�0�$��$VWULG�.UDX�VH� LQ� *|WWLQJHQ� VRZLH� +HUUQ� 0DUNHWLQJ�.RPPXQLNDWLRQVZLUW� *HUDOG� *UR�� LQ'�VVHOGRUI��)HUQHU�GDQNH�LFK�GHQ�0LWJOLHGHUQ�GHV�$UEHLWVNUHLVHV�I�U�'RNWRUDQGLQ�



QHQ�VRZLH�DOOHQ�.ROOHJHQ�XQG�)UHXQGHQ��GLH�PLFK�ZlKUHQG�GHU�(UVWHOOXQJ�GHU�$U�EHLW� PHWKRGLVFK�� WHFKQLVFK� XQG� PRUDOLVFK� XQWHUVW�W]W� KDEHQ�� LQVEHVRQGHUH� )UDX6WXGLHQUlWLQ�.HUVWLQ�&XPPLQV� LQ�+DPEXUJ� VRZLH� )UDX�0�$�� 6DQGUD�.RQROG� LQ0�QVWHU�
1LFKW�]XOHW]W�GDQNH�LFK�JDQ]�KHU]OLFK�PHLQHU�)DPLOLH��LQVEHVRQGHUH�PHLQHQ�(OWHUQ�I�U�GLH�YROOH�8QWHUVW�W]XQJ��0HLQHQ�(OWHUQ�:LOKHOP�	�6LJULG�$KOEUHFKW�LVW�GLHVH$UEHLW�JHZLGPHW�

5HJLQD�$KOEUHFKW



,1+$/769(5=(,&+1,6 ,
,QKDOWVYHU]HLFKQLV

$EELOGXQJVYHU]HLFKQLV 9,,$EN�U]XQJVYHU]HLFKQLV ;
� (LQOHLWXQJ ���� 7KHPDWLVFKHU�=XVDPPHQKDQJ ���� *DQJ�GHU�8QWHUVXFKXQJ �
� 7KHRUHWLVFKH�*UXQGODJHQ ���� *UXQGODJHQ�]X�8QWHUQHKPHQVSODQVSLHOHQ ������ +LVWRULVFKH�(QWZLFNOXQJ�GHU�3ODQVSLHOPHWKRGH ������ 6LPXODWLRQVWHFKQLN�EHLP�8QWHUQHKPHQVSODQVSLHO �������� 'DV�8QWHUQHKPHQVSODQVSLHO�HLQ�6LPXODWLRQVPRGHOO �������� 'DV�8QWHUQHKPHQVSODQVSLHO�HLQ�(QWVFKHLGXQJVVSLHO ��������� ,QWHUSUHWDWLRQ�GHU�6LPXODWLRQVWHFKQLNEHLP�3ODQVSLHO ����� (LQVDW]�YRQ�8QWHUQHKPHQVSODQVSLHOHQLQ�GHU�%HWULHEVZLUWVFKDIWVOHKUH ������� 'DV�8QWHUQHKPHQVSODQVSLHO��(LQH�3UD[LVVLPXODWLRQ ��������� (LQVDW]JHELHWH�YRQ�8QWHUQHKPHQVSODQVSLHOHQ ��������� (LQVDW]�YRQ�8QWHUQHKPHQVSODQVSLHOHQLQ�GHU�EHWULHEVZLUWVFKDIWOLFKHQ$XV��XQG�:HLWHUELOGXQJ ������� =XU�5HOHYDQ]�YRQ�.RPSOH[LWlWLP�8QWHUQHKPHQVSODQVSLHO ��������� 'HU�.RPSOH[LWlWVEHJULII ��������� 0HKUGLPHQVLRQDOLWlW�YRQ�.RPSOH[LWlWLP�8QWHUQHKPHQVSODQVSLHO ��



,, ,1+$/769(5=(,&+1,6
������� =XP�=XVDPPHQKDQJ�YRQ�.RPSOH[LWlW�/HUQ]LHOHQ�XQG�/HUQHUIROJLP�8QWHUQHKPHQVSODQVSLHO ����������� =XP�=XVDPPHQKDQJ�YRQ.RPSOH[LWlW�XQG�/HUQ]LHOHQ ����������� =XP�=XVDPPHQKDQJ�YRQ.RPSOH[LWlW�XQG�/HUQHUIROJ ����� 'HQNSV\FKRORJLH ������� .RPSOH[HV�3UREOHPO|VHQ�¤�HLQ�$XIUL� ������� (LQIDFKH�XQG�NRPSOH[H�3UREOHPH ������� (LQVDW]�YRQ�6LPXODWLRQVPRGHOOHQ�LP)RUVFKXQJVIHOG�GHV�.RPSOH[HQ�3UREOHPO|VHQV ��

� 'DV�6�+�(�/�/�¤�0RGHOO��(LQ�0HQVFK�0DVFKLQH�6\VWHP ����� 'DV�6\VWHP�GHU�8QWHUQHKPXQJ ����� $UWHQ�XQG�$EODXI�YRQ�8QWHUQHKPHQVSODQVSLHOHQ ������� $UWHQ�YRQ�8QWHUQHKPHQVSODQVSLHOHQ ������� $EODXI�YRQ�8QWHUQHKPHQVSODQVSLHOHQ ����� 8PJDQJ�YRQ�3HUVRQHQ�PLW�NRPSOH[HQ�6\VWHPHQ ������� *HJHQVWDQG�GHU�([SHUWLVHIRUVFKXQJ ������� .RQWUDVWLYH�0HWKRGH�GHU([SHUWHQ�1RYL]HQ�9HUJOHLFKH ������� 8QWHUVXFKXQJVGHVLJQV�]XP�8PJDQJ�YRQ�3HUVRQHQPLW�NRPSOH[HQ�EHWULHEVZLUWVFKDIWOLFKHQ�6\VWHPHQ ����� 'DV�6�+�(�/�/�¤�0RGHOO ������� 'LH�1DWXU�PHQVFKOLFKHQ�)HKOYHUKDOWHQV ������� 'DV�6�+�(�/�/�¤�0RGHOO�DOV�HLQH�0|JOLFKNHLW�]XU%HVFKUHLEXQJ�GHU�1DWXU�PHQVFKOLFKHQ�)HKOYHUKDOWHQV ������� /LYHZDUH ��������� 'HU�(LQIOX��YRQ�3HUVRQHQPHUNPDOHQ�DXIGHQ�8PJDQJ�PLW�NRPSOH[HQ�6\VWHPHQ ��������� 'HU�6SLHOHU�DOV�+DQGOXQJVVXEMHNWLP�8QWHUQHKPHQVSODQVSLHO ����������� 'DV�HSLVWHPRORJLVFKH6XEMHNWPRGHOO ��



,1+$/769(5=(,&+1,6 ,,,
��������� )HKOYHUKDOWHQ�LQ�=XVDPPHQKDQJPLW�NRPSOH[HQ�6\VWHPHQ ������� /LYHZDUH�/LYHZDUH ��������� 8PJDQJ�PLW�8QWHUQHKPHQVSODQVSLHOHQLQ�*UXSSHQ ��������� 0|JOLFKHV�)HKOYHUKDOWHQ�LQGHU�0HQVFK�0HQVFK�,QWHUDNWLRQ ������� /LYHZDUH�6RIWZDUH ��������� 'DUVWHOOXQJ�GHV8QWHUQHKPHQVSODQVSLHOV�(S86 ��������� 'DUVWHOOXQJ�GHU�(QWVFKHLGXQJVVLWXDWLRQLP�3ODQVSLHO�(S86 ��������� )HKOYHUKDOWHQ�LQ�(QWVFKHLGXQJVVLWXDWLRQHQ ������� /LYHZDUH�+DUGZDUH ��������� ,QVWUXPHQWH�]XU�(QWVFKHLGXQJVYRUEHUHLWXQJ ����������� $OOJHPHLQHU�hEHUEOLFN��EHUGDV�8QWHUQHKPHQVSODQVSLHO0$5.86 ����������� (QWVFKHLGXQJVYRUEHUHLWXQJ�LP3ODQVSLHO�0$5.86 ������� /LYHZDUH�(QYLURQPHQW ���������� 'DUVWHOOXQJ�GHV8QWHUQHKPHQVSODQVSLHOV�3(17$ ���

� 8QWHUQHKPHQVSODQVSLHOH�DOV�0RGHOOH��EHU�HLQHQ�*HJHQVWDQGVEHUHLFK ������ 'LH�$OOJHPHLQH�6\VWHPWKHRULH ������ 6\VWHPGLIIHUHQ]LHUXQJ�XQG�6\VWHPNRPSOH[LWlW �������� 'LIIHUHQ]LHUXQJ�DOV�NRQVWLWXWLYH(LJHQVFKDIW�YRQ�6\VWHPHQ �������� .RPSOH[LWlW�DOV�DWWULEXWLYH(LJHQVFKDIW�YRQ�6\VWHPHQ ������ 'DV�8QWHUQHKPHQVSODQVSLHO�DOV�0RGHOO��EHUGDV�NRPSOH[H�6\VWHP�GHU�8QWHUQHKPXQJ �������� 'LIIHUHQ]LHUXQJ�XQG�.RPSOH[LWlWLP�8QWHUQHKPHQVSODQVSLHO ���



,9 ,1+$/769(5=(,&+1,6
������� 'LIIHUHQ]LHUXQJ�LP�8QWHUQHKPHQVSODQVSLHO ���������� .RPSOH[LWlW�LP�8QWHUQHKPHQVSODQVSLHO �������� (QWZLFNOXQJ�HLQHV�.RPSOH[LWlWVPD�HV�I�UGDV�RIIHQH�6\VWHP�GHU�8QWHUQHKPXQJ ������ *UXQGODJHQ�GHU�8QWHUQHKPHQVJU�QGXQJ �������� &KURQRORJLVFKH�(QWZLFNOXQJGHU�8QWHUQHKPHQVJU�QGXQJVIRUVFKXQJ �������� 7HUPLQRORJLVFKH�$EJUHQ]XQJHQ ���������� 'HU�%HJULII�GHU�8QWHUQHKPHQVJU�QGXQJ ���������� 'HU�3UR]H��GHU�8QWHUQHKPHQVJU�QGXQJ ���������� )RUPHQ�GHU�8QWHUQHKPHQVJU�QGXQJ ������ ,QVROYHQ]�DOV�]HQWUDOHU�)DNWRUGHV�6FKHLWHUQV�MXQJHU�8QWHUQHKPHQ ���

� 'DV�8QWHUQHKPHQVSODQVSLHO�DOV�/HKU�/HUQ�,QVWUXPHQW ������ 'DV�8QWHUQHKPHQVSODQVSLHO�(LQ�NRPSOH[HV�/HKU�/HUQ�$UUDQJHPHQW ������ .RPSOH[HV�3UREOHPO|VHQ�XQG�:LVVHQ ������ 0HQWDOH�5HSUlVHQWDWLRQHQ�YRQ�:LVVHQ �������� *HJHQVWDQG�GHU�:LVVHQVSV\FKRORJLH �������� 3URSRVLWLRQDOH��DQDORJH�XQG�UHJHOEDVLHUWH$QVlW]H�GHU�:LVVHQVUHSUlVHQWDWLRQ ���������� 3URSRVLWLRQDOH�5HSUlVHQWDWLRQVV\VWHPH ���������� $QDORJH�5HSUlVHQWDWLRQVV\VWHPH ���������� 5HJHOEDVLHUWH�5HSUlVHQWDWLRQVV\VWHPH ������ 0HQWDOH�0RGHOOH�DOV�DQDORJHV5HSUlVHQWDWLRQVV\VWHP�NRPSOH[HU�6\VWHPH ������ 3URGXNWLRQVV\VWHPH�DOV�HLQH�)RUPUHJHOEDVLHUWHU�5HSUlVHQWDWLRQVV\VWHPH �������� '|UQHU�V 7KHRULH�GHU�$EVLFKWVEHKDQGOXQJ ���������� (OHPHQWH�GHU�7KHRULHGHU�$EVLFKWVEHKDQGOXQJ ���������� 3UR]HVVH�GHV�:LVVHQVHUZHUEV �������� 1HZHOO�V 62$5�7KHRULH ���������� 'LH�$UFKLWHNWXU�YRQ�62$5 ���



,1+$/769(5=(,&+1,6 9
������� :LVVHQVHUZHUE�GXUFK�GHQ&+81.,1*�0HFKDQLVPXV �������� $QGHUVRQ�V $&7�7KHRULH ���������� 'LH�$UFKLWHNWXU�YRQ�$&7 ���������� 3UR]H��GHV�:LVVHQVHUZHUEV�LQ�$&7 ������ 'LVNXVVLRQ�XQG�*HJHQ�EHUVWHOOXQJ�GHU�3URGXNWLRQVV\VWHPH ���

� (QWVFKHLGXQJVKDQGHOQ�LQ�8QWHUQHKPHQVSODQVSLHOHQ ������ 'HU�(QWVFKHLGXQJVDQVDW]�LQ�GHU�%HWULHEVZLUWVFKDIWVOHKUH �������� 'HU�*HJHQVWDQG�GHU�QRUPDWLYHQ�XQGGHVNULSWLYHQ�(QWVFKHLGXQJVWKHRULH �������� =XU�5HOHYDQ]�YRQ�QRUPDWLYHU�XQG�GHVNULSWLYHU(QWVFKHLGXQJVWKHRULH�LQ�GHU�%HWULHEVZLUWVFKDIWVOHKUH �������� 'LH�RSHUDWLYH�'LIIHUHQ]�]ZLVFKHQ�QRUPDWLYHUXQG�GHVNULSWLYHU�EHWULHEVZLUWVFKDIWOLFKHU�(QW�VFKHLGXQJVWKHRULH�DOV�$XVJDQJVSXQNW�GHU�$QDO\VH ������ 'HU�(UIDKUXQJVKLQWHUJUXQG�HLQHV�,QGLYLGXXPV �������� 0HUNPDOH�GHV�(UIDKUXQJVKLQWHUJUXQGHVHLQHV�,QGLYLGXXPV �������� 9RUZLVVHQ��6SLHJHO�GHV�(UIDKUXQJVKLQWHUJUXQGHVHLQHV�,QGLYLGXXPV ���������� 0HWKRGHQ�]XU�(UKHEXQJ�YRQ�9RUZLVVHQ ���������� 0HWKRGHQ�]XU�(UKHEXQJ�GHV�:LVVHQVHUZHUEV ������ 'LH�XQWHUQHKPHULVFKH�+DQGOXQJVNRPSHWHQ] ������ .RPSOH[LWlW�DOV�DWWULEXWLYH�(LJHQVFKDIW�YRQ�(QWVFKHLGXQJHQ �������� 'LH�REMHNWLYH�.RPSOH[LWlWHLQHU�(QWVFKHLGXQJVVLWXDWLRQ �������� 'LH�VXEMHNWLYH�.RPSOH[LWlWHLQHU�(QWVFKHLGXQJVVLWXDWLRQ ������ /HUQSUR]HVVEH]RJHQH�.RPSOH[LWlW�LP�8QWHUQHKPHQVSODQVSLHO �������� 'LPHQVLRQHQ�GHU�.RQWUROONRPSOH[LWlWLP�8QWHUQHKPHQVSODQVSLHO �������� 'LH�6\VWHPVFKZLHULJNHLW��$XVGUXFN�GHU3UREOHPNRPSOH[LWlW�LQ�:LVVHQVJU|�HQ ���



9, ,1+$/769(5=(,&+1,6
��� %HWULHEVZLUWVFKDIWOLFKH�/HUQSUR]HVVHLP�8QWHUQHKPHQVSODQVSLHO �������� =XU�5HOHYDQ]�GHU�$&7�7KHRULHLQ�GHU�%HWULHEVZLUWVFKDIWVOHKUH ���������� ,QWHUSUHWDWLRQ�NRJQLWLYHUEHWULHEVZLUWVFKDIWOLFKHU�/HUQSUR]HVVHGXUFK�GLH�$&7�7KHRULH ���������� .RJQLWLRQ��(PRWLRQ�XQG�0RWLYDWLRQ ���������� 0HWDNRJQLWLRQ��'LH�6WHXHUXQJGHV�HLJHQHQ�'HQNHQV �������� .RJQLWLYH�*UHQ]HQ��'HU�.ODVVLILNDWLRQVDQVDW]PHQVFKOLFKHU�)HKOHU�YRQ�5HDVRQ �������� 'DUVWHOOXQJ�YRQ�([SHUWHQZLVVHQ�LQ�([SHUWHQV\VWHPHQ �������� (QWVFKHLGXQJVXQWHUVW�W]XQJLP�8QWHUQHKPHQVSODQVSLHO ���������� 6\VWHP��+DQGOXQJ�XQG�=HLW ���������� (QWVFKHLGXQJVXQWHUVW�W]XQJVV\VWHPH ������ (QWUHSUHQHXUVKLS�(GXFDWLRQ �������� 8QWHUQHKPHQVJU�QGXQJ�DOV�*HJHQVWDQG�GHU�/HKUH �������� 'HU�%HJULII�GHV 8QWHUQHKPHQVJU�QGHUV ������ /LTXLGLWlWVSODQXQJ�HLQHU�8QWHUQHKPHQVJU�QGXQJ �������� 'HU�*HVFKlIWVSODQ�DOV�,QVWUXPHQWGHU�*U�QGXQJVSODQXQJ �������� 'HNRPSRVLWLRQ�HLQHU�3ODQXQJVDXIJDEH �������� 'HNRPSRVLWLRQ�HLQHU�)LQDQ]PLWWHOSODQXQJ�LP�+LQ�EOLFN�DXI�GHQ�$VSHNW�GHU�%HWHLOLJXQJVILQDQ]LHUXQJ ���

� 6FKOX�EHWUDFKWXQJ�XQG�$XVEOLFN ���
$EN�U]XQJVYHU]HLFKQLV�I�U�=HLWVFKULIWHQWLWHO ���/LWHUDWXUYHU]HLFKQLV ���
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$EELOGXQJVYHU]HLFKQLV

$EELOGXQJ����� 0RGHOOELOGXQJ�EHL�3ODQVSLHOHQ ��$EELOGXQJ����� $UEHLWVDEODXI�DP�8QWHUQHKPHQVSODQVSLHO ��$EELOGXQJ����� 3KDVHQ�HLQHU�6SLHOUXQGH�LP�3ODQVSLHO ��$EELOGXQJ����� $NWLRQV��XQG�5HDNWLRQVEHUHLFK�EHLP�6LPXODWLRQVPRGHOO ��$EELOGXQJ����� 6\VWHPDWLVLHUXQJ�YRQ�/HUQ]LHOHQ�LP�+LQEOLFNDXI�GLH�(QWZLFNOXQJ�HLQHV�8QWHUQHKPHQVSODQVSLHOV ��$EELOGXQJ����� $EODXI�GHU�8QWHUVXFKXQJ ��$EELOGXQJ����� .ODVVLILNDWLRQ�YRQ�%DUULHUHW\SHQ ��
$EELOGXQJ����� $UWHQ�YRQ�8QWHUQHKPHQVSODQVSLHOHQ ��$EELOGXQJ����� 7KH�WUDGLWLRQDO�VHTXHQFH�LQ�V\VWHP�GHVLJQLQ�WKH�GRPDLQ�DLUFUDIW ��$EELOGXQJ����� 7KH�G\QDPLF�+(/6�V\VWHP��VKRZLQJ�WKH�LQWHUDFWLRQVEHWZHHQ�+DUGZDUH��6RIWZDUH�DQG�/LYHZDUH�FRPSRQHQWV�DQG�EHWZHHQ�HDFK�RI�WKHVH�DQG�WKH�(QYLURQPHQW ��$EELOGXQJ����� 7KH�G\QDPLF�+(//6�V\VWHP��VKRZLQJ�WKH�LQWHUDFWLRQVEHWZHHQ�+DUGZDUH��6RIWZDUH��/LYHZDUHDQG�/LYHZDUH�FRPSRQHQWV��DQG�EHWZHHQ�HDFK�RI�WKHVHDQG�WKH�(QYLURQPHQW ��$EELOGXQJ����� $XIQDKPH�XQG $XVWDXVFK�GHU�,QIRUPDWLRQHQ�LQHLQHU�*UXSSH�ZlKUHQG�GHU�6LWXDWLRQVDQDO\VH ��$EELOGXQJ����� 6FKHPD�GHV�.RPPXQLNDWLRQVYRUJDQJHV ��$EELOGXQJ����� 0RGHOOHQWVFKHLGXQJHQ�LP�3ODQVSLHO�(S86 ��$EELOGXQJ����� (QWVFKHLGXQJVVLWXDWLRQ�LP�3ODQVSLHO�(S86�PLW ��$EELOGXQJ����� (QWVRUJXQJV��XQG�$EIDOOZLUWVFKDIW�LP�3ODQVSLHO�3(17$ ���
$EELOGXQJ����� 2IIHQHV�XQG�JHVFKORVVHQHV�6\VWHP ���$EELOGXQJ����� $OOJHPHLQH�6\VWHPHLJHQVFKDIWHQ�LQ�$EJUHQ]XQJ]X�HLQHU�EOR�HQ�0HQJH�YRQ�(OHPHQWHQ ���$EELOGXQJ����� 6WDWLVFKH�'LPHQVLRQHQ�V\VWHPWKHRUHWLVFKHU.RPSOH[LWlW�XQG .RPSOL]LHUWKHLW ���



9,,, $%%,/'81*69(5=(,&+1,6
$EELOGXQJ����� '\QDPLVFKH�'LPHQVLRQHQ�V\VWHPWKHRUHWLVFKHU.RPSOH[LWlW�XQG�.RPSOL]LHUWKHLW ���$EELOGXQJ����� +RUL]RQWDOH�'LIIHUHQ]LHUXQJ�LP�6LQQHHLQHU�ERWWRP�XS�%HWUDFKWXQJ ���$EELOGXQJ����� 9HUWLNDOH�'LIIHUHQ]LHUXQJ�LP�6LQQHHLQHU�WRS�GRZQ�%HWUDFKWXQJ ���$EELOGXQJ����� 'DV�.RQ]HSW�GHU�,VR�.RPSOH[LWlWVNXUYHQ ���$EELOGXQJ����� 7RS�'RZQ�=HUOHJXQJ�HLQHV�RIIHQHQ�6\VWHPV�PLW ���$EELOGXQJ����� 'LPHQVLRQHQ�GHU�$EELOGXQJVNRPSOH[LWlW�HLQHVRIIHQHQ�6\VWHPV�PLW ���$EELOGXQJ������ *U�QGXQJVIRUPHQ ���$EELOGXQJ������ =HUOHJXQJ�GHV�(OHPHQWHV�)LQDQ]LHUXQJ�LPRIIHQHQ�6\VWHP�GHU�8QWHUQHKPXQJ ���
$EELOGXQJ����� hEHUEOLFN��EHU�GLH�62$5�$UFKLWHNWXU ���$EELOGXQJ����� (LQ�DOOJHPHLQHU�5DKPHQ�I�U�GDV�$&7�3URGXNWLRQVV\VWHP ���$EELOGXQJ����� .RJQLWLYH�6WUXNWXULHUXQJHQ�QDFK'g51(5��1(:(// 	�$1'(5621 ���
$EELOGXQJ����� 9DULDEOHQ�]XU�(UUHFKQXQJ�GHU6SLHO�3HUIRUPDQ]�HLQHV�7HLOQHKPHUV ���$EELOGXQJ����� 'LH�.RQWUROONRPSOH[LWlW�HLQHV�RIIHQHQ�6\VWHPVXQG�LKU�=XVDPPHQKDQJ�PLW�GHU�.RJQLWLYHQ.RPSOH[LWlW�HLQHV�3ODQVSLHOWHLOQHKPHUV�PLW ���$EELOGXQJ����� 5DKPHQNRQ]HSWLRQ�]XP�%HJULII�GHU�6\VWHPVFKZLHULJNHLW ���$EELOGXQJ����� 'LH�.RQWUROONRPSOH[LWlW�HLQHV�RIIHQHQ�6\VWHPVXQG�LKU�=XVDPPHQKDQJ�PLW�GHP�9RUZLVVHQHLQHV�3ODQVSLHOWHLOQHKPHUV�PLW ���$EELOGXQJ����� 6WUXNWXU�GHV SV\FKRSK\VLVFKHQ�6\VWHPVLP�3HUVRQ�8PZHOW��%H]XJ�PLW ���$EELOGXQJ����� (EHQHQ�GHU�.RQWUROO��XQG�6WHXHUXQJVWlWLJNHLW ���$EELOGXQJ����� $UFKLWHNWXU�HLQHV�([SHUWHQV\VWHPV ���$EELOGXQJ����� %HWHLOLJXQJVILQDQ]LHUXQJ�LQ�GHQ�/HEHQVSKDVHQHLQHV�8QWHUQHKPHQV ���



$%%,/'81*69(5=(,&+1,6 ,;
$EELOGXQJ����� 0|JOLFKNHLWHQ�GHU�%HWHLOLJXQJVILQDQ]LHUXQJLQ�GHU�3KDVH�GHV�6HHG�)LQDQFLQJ ���$EELOGXQJ������ 0|JOLFKNHLWHQ�]XU�%HWHLOLJXQJVILQDQ]LHUXQJLQ�GHU�3KDVH�GHV�6WDUW�8S�)LQDQFLQJ ���$EELOGXQJ������ 0|JOLFKNHLWHQ�]XU�%HWHLOLJXQJVILQDQ]LHUXQJLQ�GHU�3KDVH�GHV�)LUVW�6WDJH�)LQDQFLQJ ���$EELOGXQJ������ 0|JOLFKNHLWHQ�]XU�%HWHLOLJXQJVILQDQ]LHUXQJLP�=HLWYHUODXI ���
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$EN�U]XQJVYHU]HLFKQLV

$EE� $EELOGXQJDNW� DNWXDOLVLHUWH$XIO� $XIODJH%$/3$ %ULWLVK�$LU�/LQH�3LORWV�$VVRFLDWLRQ%G� %DQGEHDUE� EHDUEHLWHWH%0)7 %XQGHVPLQLVWHU�I�U�)RUVFKXQJ�XQG�7HFKQRORJLH%0:L %XQGHVPLQLVWHULXP�I�U�:LUWVFKDIW�XQG�7HFKQRORJLHE]Z� EH]LHKXQJVZHLVHGHUV� GHUVHOEHGLHV� GLHVHOEH�Q�'*I( 'HXWVFKH�*HVHOOVFKDIW�I�U�(U]LHKXQJVZLVVHQVFKDIW'*I3 'HXWVFKH�*HVHOOVFKDIW�I�U�3V\FKRORJLH'*25 'HXWVFKH�*HVHOOVFKDIW�I�U�2SHUDWLRQV�5HVHDUFK'U� 'RNWRUHG� HGLWLRQ(G� (GLWRU(GV� (GLWRUVHUZ� HUZHLWHUWHHW�DO� HW�DOLLH�9� HLQJHWUDJHQHU�9HUHLQI� IROJHQGHII� IRUWIROJHQGH+� +HIW+UVJ� +HUDXVJHEHUKUVJ� KHUDXVJHJHEHQLQVEHV� LQVEHVRQGHUH-J� -DKUJDQJ1�)� 1HXH�)ROJH1�-� 1HZ�-HUVH\1R� 1XPEHU
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1U� 1XPPHU3URI� 3URIHVVRU6� 6HLWHVRJ� VRJHQDQQWH�Q�6S� 6SDOWH6XSSO� 6XSSOHPHQWX� XQGX�D� XQG�DQGHUH�EHUDUE� �EHUDUEHLWHWHXQYHUlQG� XQYHUlQGHUWHUY� YRQY��&KU� YRU�&KULVWLYHUE� YHUEHVVHUWHYJO� YHUJOHLFKH9RO� 9ROXPHYROOVW� YROOVWlQGLJ]�%� ]XP�%HLVSLHO
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� (LQOHLWXQJ
��� 7KHPDWLVFKHU�=XVDPPHQKDQJ
'LH� hEHUOHJXQJHQ� ]X� GLHVHU� $UEHLW� JHKHQ� YRP� *HJHQVWDQGVEHUHLFK� GHU� 8QWHU�QHKPHQVJU�QGXQJ� DXV��'LH� ,QLWLLHUXQJ� GXUFK� GDV�8QWHUQHKPHUWXP� ZLH� DXFK� GLH(QWVWHKXQJ�HLQHV�8QWHUQHKPHQV�DOV�EHWULHEVZLUWVFKDIWOLFKHV�(UNHQQWQLVREMHNW�VLQGLQ� GHU� 9HUJDQJHQKHLW� ZHQLJ� WKHRUHWLVFK� WKHPDWLVLHUW� ZRUGHQ�� $XFK� KHXWH� NDQQIHVWJHVWHOOW�ZHUGHQ��GD��HLQ�KRKHU�$QWHLO�GHU�ZLVVHQVFKDIWVWKHRUHWLVFKHQ�'LVNXVVL�RQVEHLWUlJH� GHVNULSWLY� EOHLEW�� :HLWHUKLQ� ZHLVHQ� GLH� ZHQLJHQ� PRGHOOJHVW�W]WHQ8QWHUVXFKXQJHQ� /�FNHQ� DXI��ZRGXUFK� VLH� GHU�.RPSOH[LWlW� GHU� 3UREOHPVWHOOXQJ�YHUXUVDFKW� GXUFK� GLH� 9LHO]DKO� YRQ� (QWVFKHLGXQJHQ�� ZHOFKH� GLH� *U�QGXQJ� HLQHU8QWHUQHKPXQJ� KHUYRUUXIW�� QLFKW� JHUHFKW� ZHUGHQ�� 'HU� 8QWHUVXFKXQJVUDXP� ZLUGGHPQDFK�HLQJHVFKUlQNW�� ,Q�GLHVHP�=XVDPPHQKDQJ�ZXUGH�GXUFK�GDV�YRQ�'LHW]��XQWHU�%HU�FNVLFKWLJXQJ�FKDRVWKHRUHWLVFKHU�$VSHNWH��HQWZLFNHOWH�0RGHOO�HLQH�PR�GHOOWKHRUHWLVFKH�$XVHLQDQGHUVHW]XQJ�PLW�GHP�%HUHLFK�GHU�8QWHUQHKPHQVJU�QGXQJDQJHUHJW�� ZR]X� GLH� 0|JOLFKNHLW� GHU� 0RGHOOELOGXQJ� GXUFK� 8QWHUQHKPHQVSODQ�VSLHOPRGHOOH�DXVJHZlKOW�ZXUGH�
6R�YHUZHLVW�EHUHLWV�6]\SHUVNL ]XP�(QGH�GHU���HU�-DKUH�DXI�GLH�(LJQXQJ�GHU�3ODQ�VSLHOPHWKRGH� I�U�GHQ�*HJHQVWDQG�GHU�8QWHUQHKPHQVJU�QGXQJ��(U� I�KUW� DXV�� GD�HLQ� LQ�=XVDPPHQKDQJ�PLW�GHU�8QWHUQHKPHQVJU�QGXQJ�]X�HQWZLFNHOQGHV�0RGHOO]XP�HLQHQ�LQ�GHU�/DJH�VHLQ�PX���(UJHEQLVVH�GHV�6\VWHPYHUKDOWHQV�]X�UHSURGX]LH�UHQ�� ]XP�DQGHUHQ� DEHU� DXFK�GLH�:HFKVHOEH]LHKXQJHQ�DXI]X]HLJHQ�� GLH� ]X� HLQHPEHVWLPPWHQ� (UJHEQLV� JHI�KUW� KDEHQ�� 'HPQDFK� PX�� HLQ� HQWVSUHFKHQGHV� 0RGHOOG\QDPLVFKHU�1DWXU�VHLQ��XP�=XVWDQGV��XQG�9HUKDOWHQVlQGHUXQJHQ�ID�EDU�]X�PD�

� 9JO��'LHW]��-��:����*U�QGXQJ�������



� (,1/(,781*
FKHQ�XQG�DXI]X]HLJHQ��6]\SHUVNL JHODQJW�]X�GHP�6FKOX���GD��GLH�6LPXODWLRQ�GLH�VHP�$QVSUXFK�LQ�KRKHP�0D�H�5HFKQXQJ�WUlJW��
'DEHL�LVW�]XQlFKVW�GDYRQ�DXV]XJHKHQ��GD��GDV�3ODQVSLHO�DOV�VSH]LILVFKH�)RUP�HL�QHU�6LPXODWLRQ�]ZHL�HOHPHQWDUH�)XQNWLRQHQ�EHVLW]W��'DV�LVW�]XP�HLQHQ�GLH�)XQN�WLRQ�DOV�0RGHOO��GLH�VLFK�GXUFK�GLH�0|JOLFKNHLW�EHGLQJW��HLQHQ�UHDOHQ��PHLVW�VHKUNRPSOH[HQ�*HJHQVWDQG�GXUFK�HLQ�3ODQVSLHOPRGHOO�DE]XELOGHQ��=XP�DQGHUHQ�LVW�HVGLH�)XQNWLRQ�GHV�3ODQVSLHOV�DOV�/HKU�/HUQ�,QVWUXPHQW�� ,Q�GLHVHP�=XVDPPHQKDQJZLUG�VRZRKO�GXUFK�GLH�)XQNWLRQ�GHV�3ODQVSLHOV�DOV�0RGHOO�DOV�DXFK�DOV�/HKU�/HUQ�,QVWUXPHQW� GLH� %HU�FNVLFKWLJXQJ� YRQ� .RPSOH[LWlW� LPSOL]LHUW�� :HLWHUKLQ� ZLUGGXUFK� GLH� )XQNWLRQ� GHV� 3ODQVSLHOV� DOV� 0RGHOO� GLH� %HU�FNVLFKWLJXQJ� GHU� 6\�VWHPWKHRULH� LPSOL]LHUW� VRZLH� GXUFK� GLH� )XQNWLRQ� GHV� 3ODQVSLHOV� DOV� /HKU�/HUQ�,QVWUXPHQW� PLW� GHP� &KDUDNWHU� HLQHV� (QWVFKHLGXQJVVSLHOV� GLH� %HU�FNVLFKWLJXQJGHV� 0HQVFKHQ�� 6FKOLH�OLFK� ZLUG� GXUFK� GLH� %HU�FNVLFKWLJXQJ� GHV� 0HQVFKHQ� GLH1RWZHQGLJNHLW� HLQHU� ,QWHJUDWLRQ�GHU�3V\FKRORJLH� LPSOL]LHUW��=XP�HLQHQ�GLH� ,QWH�JUDWLRQ� GHU� 'HQNSV\FKRORJLH�� GLH� LP� %HUHLFK� GHU� 3UREOHPO|VHIRUVFKXQJ�� HLQHP7HLOEHUHLFK�GHU�'HQNSV\FKRORJLH��GHQ�8PJDQJ�YRQ�3HUVRQHQ�PLW�NRPSOH[HQ�6\�VWHPHQ�XQWHUVXFKW�VRZLH�]XP�DQGHUHQ�GLH�,QWHJUDWLRQ�GHU�:LVVHQVSV\FKRORJLH��GD3UREOHPO|VHQ�DOV�$QZHQGXQJ�XQG�(UZHUE�YRQ�:LVVHQ�DQJHQRPPHQ�ZLUG�
:HLWHUKLQ�LVW�GDYRQ�DXV]XJHKHQ��GD��.RPSOH[LWlW�VRZRKO� LP�%HUHLFK�GHU�8QWHU�QHKPHQVJU�QGXQJ�DOV�DXFK�LP�8QWHUQHKPHQVSODQVSLHO�HLQH�6FKO�VVHOIXQNWLRQ�KDW�8P� LQ�GLHVHP�=XVDPPHQKDQJ�]X�$XVVDJHQ� �EHU�.RPSOH[LWlWVPHUNPDOH� ]X� JH�ODQJHQ�� LVW� .RPSOH[LWlW� LQ� =XVDPPHQKDQJ� PLW� 8QWHUQHKPHQVSODQVSLHOPRGHOOHQ]X�EHWUDFKWHQ��'DEHL�LVW�]XQlFKVW�IHVW]XKDOWHQ��GD��GDV�0HUNPDO�.RPSOH[LWlW�LP8QWHUQHKPHQVSODQVSLHO� RIIHQVLFKWOLFK� PHKUGLPHQVLRQDO� LVW�� 'XUFK� HLQH� JUXQGOH�JHQGH�%HWUDFKWXQJ�GHV�.RPSOH[LWlWVEHJULIIHV�NDQQ�MHGRFK�ZHLWHUKLQ�IHVWJHKDOWHQZHUGHQ��GD��.RPSOH[LWlW�XQWHU�NRQWH[WDEKlQJLJHQ�XQG�NRQWH[WXQDEKlQJLJHQ�*H�VLFKWVSXQNWHQ� ]X� EHOHXFKWHQ� LVW�� ,Q� =XVDPPHQKDQJ� PLW� GHU� 0RGHOOELOGXQJ� LVW.RPSOH[LWlW� GDEHL� DOV� DWWULEXWLYH� (LJHQVFKDIW� YRQ� 6\VWHPHQ� DQ]XVHKHQ�� ,Q� =X�
� 9JO��6]\SHUVNL��1���.LUVFKEDXP��*����*5h02'��������6����� I��'LHVH�6LFKWZHLVH�ZLUGDXFK�LQ�GHU�DQJOR�DPHULNDQLVFKHQ�)RUVFKXQJ�YHUWUHWHQ��6R�YHUZHLVHQ�8OULFK�	�&ROH�GDUDXI�GD��HLQH�GHU�0HWKRGHQ��³ZKLFK�DUH�EHVW�VXLWHG�WR�DQ�HQWUHSUHQHXULDO�OHDUQLQJ�VW\OH¦��GLH�GHU³PDQDJHPHQW�VLPXODWLRQ¦�GDUVWHOOW��9JO��8OULFK��7�$���&ROH��*�6����(QWUHSUHQHXUV��������6����II�



(,1/(,781* �
VDPPHQKDQJ� PLW� GHU� )XQNWLRQ� DOV� /HKU�/HUQ�,QVWUXPHQW� DOV� DWWULEXWLYH� (LJHQ�VFKDIW�YRQ�(QWVFKHLGXQJHQ�
'XUFK�GLHVHQ�=XVDPPHQKDQJ�HUZlFKVW�]XP�HLQHQ�GLH�0|JOLFKNHLW�HLQHU�PRGHOO�WKHRUHWLVFKHQ�VRZLH�]XP�DQGHUHQ�GLH�HLQHU�OHUQSUR]H�EH]RJHQHQ�%HWUDFKWXQJ�YRQ.RPSOH[LWlW�LP�8QWHUQHKPHQVSODQVSLHO��ZREHL��GXUFK�GLH�%HWUDFKWXQJ�YRQ�8QWHU�QHKPHQVSODQVSLHOHQ�LQ�EH]XJ�DXI�LKUHQ�(LQVDW]�LQ�GHU�/HKUH��HLQH�,QWHJUDWLRQ�GHU:LUWVFKDIWVSlGDJRJLN� LPSOL]LHUW� ZLUG�� 'LH� PRGHOOWKHRUHWLVFKH� %HWUDFKWXQJ� NDQQQXQ�GXUFK�GLH� ,QWHJUDWLRQ�GHU�6\VWHPWKHRULH�XQWHU�V\VWHPWKHRUHWLVFKHQ�*HVLFKWV�SXQNWHQ�HUIROJHQ��'LH� OHUQSUR]H�EH]RJHQH�%HWUDFKWXQJ�NDQQ�XQWHU�%HU�FNVLFKWL�JXQJ� VRZRKO� SV\FKRORJLVFKHU� DOV� DXFK� HQWVFKHLGXQJVWKHRUHWLVFKHU� (UNHQQWQLVVHHUIROJHQ�� 'LH� PRGHOOWKHRUHWLVFKHQ� XQG� GLH� OHUQSUR]H�EH]RJHQHQ� %HWUDFKWXQJHQN|QQHQ� VFKOLH�OLFK� EH]�JOLFK� PRGHOOWKHRUHWLVFKHU� ,PSOLNDWLRQHQ� DXI� GLH� LQ� =X�VDPPHQKDQJ� PLW� GHP� /HUQSUR]H�� JHZRQQHQHQ� (UNHQQWQLVVH� VRZLH� HQWVFKHL�GXQJVXQWHUVW�W]HQGHU�0D�QDKPHQ�XQWHUVXFKW�ZHUGHQ��ZDV�DOV�OHW]WHQ�$VSHNW�HLQH,QWHJUDWLRQ�GHU�:LUWVFKDIWVLQIRUPDWLN�LPSOL]LHUW�
,Q�=XVDPPHQKDQJ�PLW�GHU�8QWHUQHKPHQVJU�QGXQJ�HUJHEHQ�VLFK�GDGXUFK�OHW]WOLFK$QNQ�SIXQJVSXQNWH�]X�HLQHU�%HWUDFKWXQJ�GHU�JHZRQQHQHQ�(UNHQQWQLVVH�DP�NRQ�NUHWHQ�%HLVSLHO�]ZHLHU�NULWLVFKHU�)DNWRUHQ�LP�*U�QGXQJVJHVFKHKHQ�
��� *DQJ�GHU�8QWHUVXFKXQJ
'HU�HUVWH�7HLO�GHU�(LQOHLWXQJ�GLHQWH�GD]X�� GHQ� WKHPDWLVFKHQ�=XVDPPHQKDQJ�GHU$UEHLW�GDU]XVWHOOHQ��+LHU�ZLUG�QXQ�GHU�$XIEDX�GHU�$UEHLW�LP�HLQ]HOQHQ��EHUEOLFN�DUWLJ�GDUJHVWHOOW�
,Q�.DSLWHO�]ZHL�ZLUG�]XQlFKVW�GHU�WKHRUHWLVFKH�%H]XJVUDKPHQ�DXVJHDUEHLWHW��1DFKJUXQGOHJHQGHQ�$XVI�KUXQJHQ�]XP�KLVWRULVFKHQ�+LQWHUJUXQG�GHU�3ODQVSLHOPHWKRGHZLUG�GLH�VSH]LILVFKH�6LPXODWLRQVWHFKQLN�EHLP�3ODQVSLHO�HUOlXWHUW��$XV�GLHVHU�%H�WUDFKWXQJ�Ol�W�VLFK�]XP�HLQHQ�GLH�)XQNWLRQ�GHV�3ODQVSLHOV�DOV�6LPXODWLRQVPRGHOO�]XP�DQGHUHQ�GHVVHQ�)XQNWLRQ�DOV�(QWVFKHLGXQJVVSLHO�DEOHLWHQ��ZREHL�GLH�)DNWRUHQLQVJHVDPW�DOV�0HQVFK�0DVFKLQH�6LPXODWLRQ�LQWHUSUHWLHUW�ZHUGHQ�N|QQHQ��,P�ZHL�WHUHQ�ZHUGHQ�P|JOLFKH�(LQVDW]JHELHWH�YRQ�3ODQVSLHOHQ�EHOHXFKWHW�XP�GDQQ�EH]XJ]X�QHKPHQ�DXI�GHQ� LQ� GLHVHU�$UEHLW� UHOHYDQWHQ�%HUHLFK� GHV�(LQVDW]HV� YRQ�3ODQ�



� (,1/(,781*
VSLHOHQ� LQ� GHU� $XVELOGXQJ�� 'DUDQ� DQVFKOLH�HQG� ZLUG� GLH� 5HOHYDQ]� YRQ� .RP�SOH[LWlW� LP� 8QWHUQHKPHQVSODQVSLHO� DXIJH]HLJW� XQG� VFKOLH�OLFK� *UXQGODJHQ� GHU3UREOHPO|VHIRUVFKXQJ�DOV�HLQHP�7HLOJHELHW�GHU�'HQNSV\FKRORJLH�DXVJHI�KUW�
,Q� GHP� VLFK� DQVFKOLH�HQGHQ�.DSLWHO� GUHL ZHUGHQ� (UNHQQWQLVVH� GHU� EHWULHEVZLUW�VFKDIWOLFKHQ�VRZLH�GHU�SV\FKRORJLVFKHQ�)RUVFKXQJ�LQ�HLQHQ�JHPHLQVDPHQ�%H]XJV�UDKPHQ�JHVWHOOW��'LHV�NDQQ�]XP�HLQHQ�XQWHU�%HU�FNVLFKWLJXQJ�GHU�LQ�.DSLWHO�]ZHLDXVJHI�KUWHQ�'LVNXVVLRQ�EH]�JOLFK�HLQHU�Z�QVFKHQVZHUWHQ�=XVDPPHQDUEHLW�]ZL�VFKHQ� GHU� %HWULHEVZLUWVFKDIWVOHKUH� XQG� GHU� 3V\FKRORJLH� JHVHKHQ� ZHUGHQ�� JH�VFKLHKW� MHGRFK�YRUGHUJU�QGLJ� LP�+LQEOLFN�DXI�GHQ� LQ�.DSLWHO� VHFKV DXVJHI�KUWHQ$VSHNW��GD��GLH�7HLOQHKPHU�DQ�HLQHP�8QWHUQHKPHQVSODQVSLHO��JHPl��HLQHU�8QWHU�VXFKXQJ�YRQ�%ORHFK��.DXHU�	�2UWK�� LKU�LQ�6HPLQDUHQ�XQG�9RUOHVXQJHQ�HUZRUEH�QHV�6DFKZLVVHQ�QXU�XQ]XUHLFKHQG�RGHU�JDU�QLFKW�DQZHQGHQ��6R�]LHOW�GLH�LQ�.DSLWHOGUHL�YRUJHQRPPHQH�%HWUDFKWXQJ�]XP�HLQHQ�DXI�HLQH�6SH]LILNDWLRQ�GHV�8QWHUQHK�PHQVSODQVSLHOV\VWHPV��]XP�DQGHUHQ�DXI�GLH�P|JOLFKHQ�8UVDFKHQ�I�U�GLH�XQ]XUHL�FKHQGH�$QZHQGXQJ�GHV�6DFKZLVVHQV� LP�8QWHUQHKPHQVSODQVSLHO� DE��$OV� SUREOH�PDWLVFK�ZLUG�LQ�GLHVHP�=XVDPPHQKDQJ�DQJHVHKHQ��GD��VLFK�DXV�GHU�JUXQGOHJHQ�GHQ� 6LPXODWLRQVWHFKQLN� EHLP� 3ODQVSLHO� XQWHUVFKLHGOLFKH� 0RGHOONRQVWUXNWLRQHQHQWZLFNHOW�KDEHQ�VRZLH�ZHLWHUKLQ�GLH�SV\FKRORJLVFKHQ�8QWHUVXFKXQJHQ�DQ�XQWHU�VFKLHGOLFKHQ�9HUVXFKVDQRUGQXQJHQ� GXUFKJHI�KUW� ZHUGHQ�� ,Q� GLHVHP� =XVDPPHQ�KDQJ�ZLUG�GDV� LQ�GHU�/XIW��XQG�5DXPIDKUWWHFKQLN�HQWZLFNHOWH�6�+�(�/�/�¤�0R�GHOO� KHUDQJH]RJHQ�XQG�EHWULHEVZLUWVFKDIWOLFK�XQG�NRJQLWLRQVSV\FKRORJLVFK�LQWHU�SUHWLHUW�
,Q�.DSLWHO�YLHU�ZLUG�GHQ�ZHLWHUHQ�$XVI�KUXQJHQ�]XQlFKVW�HLQH�NXU]H�=XVDPPHQ�IDVVXQJ�GHU�9RUJHKHQVZHLVH�XQG�(UNHQQWQLVVH�DXV�.DSLWHO�GUHL YRUDQJHVWHOOW��XPGDQDFK�GHQ�6\VWHPJHGDQNHQ�ZLHGHU�DXI]XJUHLIHQ��,Q�GLHVHP�=XVDPPHQKDQJ�ZLUG]XQlFKVW�DXIJH]HLJW��XQWHU�ZHOFKHQ�*HVLFKWVSXQNWHQ�GLH�$OOJHPHLQH�6\VWHPWKHR�ULH� ]X� LKUHP�XQLYHUVHOOHQ�$QVSUXFK� JHODQJW��'D�GLHVH�*HVLFKWVSXQNWH� JOHLFKVDPGHQ�+LQWHUJUXQG�I�U�GLH�GXUFK�/XKPDQQ�YROO]RJHQHQ�$QQDKPHQ�HLQHU�7KHRULH�GHU6\VWHPGLIIHUHQ]LHUXQJ� VRZLH� HLQHU� 7KHRULH� GHU� 6\VWHPNRPSOH[LWlW� GDUVWHOOHQ��
� 9JO��%ORHFK��-���.DXHU��*���2UWK��&����8QWHUQHKPHQVSODQVSLHOH��������6������ 9JO��(GZDUGV��(����0DFKLQH��������+DZNLQV��)�+����+XPDQ�������� 9JO��/XKPDQQ��1����6\VWHPH��������6�����



(,1/(,781* �
ZLUG�.RPSOH[LWlW� LP�IROJHQGHQ�DOV�DWWULEXWLYH�(LJHQVFKDIW�YRQ�6\VWHPHQ��'LIIH�UHQ]LHUXQJ�DOV�NRQVWLWXWLYH�(LJHQVFKDIW�YRQ�6\VWHPHQ�YHUVWDQGHQ�ZREHL�DXI�HLQH$QZHQGEDUNHLW�DXI�GDV�8QWHUQHKPHQVSODQVSLHOPRGHOO�DEJH]LHOW�ZLUG��'LH�ZHLWH�UHQ�%HWUDFKWXQJHQ�ZLGPHQ�VLFK�GDQQ�HLQHU�FKURQRORJLVFKHQ�(QWZLFNOXQJ�GHV�)RU�VFKXQJVVWDQGHV�LP�%HUHLFK�GHU�8QWHUQHKPHQVJU�QGXQJVIRUVFKXQJ��'DUDQ�VFKOLH��HQ�VLFK�ZLHGHUXP�%HWUDFKWXQJHQ�]XP�%HJULII�GHU�8QWHUQHKPHQVJU�QGXQJ��)RU�PHQ� GHU� 8QWHUQHKPHQVJU�QGXQJ� VRZLH� ZHLWHUKLQ� GHV� ]HLWOLFKHQ� DXVJHGHKQWHQ3UR]HVVHV�GHU�8QWHUQHKPHQVJU�QGXQJ�DQ��=XP�6FKOX��HUIROJW� GDQQ�GLH� ,GHQWLIL�NDWLRQ�GHV�(OHPHQWHV�)LQDQ]LHUXQJ�DOV�SUREOHPDWLVFKH�9DULDEOH�LP�*U�QGXQJVJH�VFKHKHQ� VRZLH� HLQH� %HU�FNVLFKWLJXQJ� GHU� LQ� GLHVHP� .DSLWHO� JHZRQQHQHQ� (U�NHQQWQLVVH�LQ�=XVDPPHQKDQJ�PLW�GLHVHU�9DULDEOH�
'LH�]ZHLWH�)XQNWLRQ�HLQHV�8QWHUQHKPHQVSODQVSLHOV��GLH�DOV�/HKU�/HUQ�,QVWUXPHQW�ELOGHW�GLH�*UXQGODJH�GHU�IROJHQGHQ�]ZHL�.DSLWHO��,Q�.DSLWHO�I�QI�ZHUGHQ�]XQlFKVWZLUWVFKDIWVSlGDJRJLVFKH� +LQWHUJU�QGH� EHOHXFKWHW�� XP� LP� $QVFKOX�� GDUDQ�� XQWHUGHP� *HVLFKWVSXQNW�� GD�� /HUQKDQGHOQ� XQG� 3UREOHPO|VHQ� VLFK� JHJHQVHLWLJ� EHGLQ�JHQ��HLQH�%HWUDFKWXQJ�EH]�JOLFK�GHV�=XVDPPHQKDQJV�YRQ�3UREOHPO|VHQ�XQG�:LV�VHQ� YRU]XQHKPHQ�� 'D� ]ZLVFKHQ� HLQHU� DQJHPHVVHQHQ� :LVVHQVUHSUlVHQWDWLRQ� XQGGHP�HUIROJUHLFKHQ�8PJDQJ�PLW�HLQHP�NRPSOH[HQ�6\VWHP�HLQH�SRVLWLYH�.RUUHOD�WLRQ� IHVWJHVWHOOW� ZHUGHQ� NDQQ� XQG� 3UREOHPO|VHQ� ZHLWHUKLQ� DOV� $QZHQGXQJ� XQG(UZHUE�YRQ�:LVVHQ�DQJHQRPPHQ�ZLUG��ZLUG�GXUFK�GLH�JHZRQQHQHQ�(UNHQQWQLVVHGLH�5HOHYDQ]�GHU�:LVVHQVSV\FKRORJLH� LPSOL]LHUW��'LHVH�QLPPW�EH]�JOLFK�GHU�5H�SUlVHQWDWLRQ� YRQ� :LVVHQ� LP� PHQVFKOLFKHQ� *HGlFKWQLV� XQWHUVFKLHGOLFKH� 5HSUl�VHQWDWLRQVIRUPDWH� DQ�� GLH� ]XQlFKVW� XQWHU� JUXQGOHJHQGHQ� *HVLFKWVSXQNWHQ� EH�OHXFKWHW� ZHUGHQ�� 'DUDQ� DQVFKOLH�HQG� ZLUG� GDV� .RQ]HSW� PHQWDOHU� 0RGHOOH� DOVDQDORJHV�5HSUlVHQWDWLRQVV\VWHP�NRPSOH[HU�6\VWHPH�HUOlXWHUW�VRZLH�ZHLWHUKLQ�GLH7KHRULH�GHU�$EVLFKWVEHKDQGOXQJ�YRQ�'|UQHU�� GLH�62$5�7KHRULH�YRQ�1HZHOO� XQGGLH�$&7�7KHRULH�YRQ�$QGHUVRQ� DOV� UHJHOEDVLHUWH�.RQ]HSWLRQHQ�GDUJHVWHOOW��'LH%HWUDFKWXQJHQ�ZHUGHQ�GDQQ�PLW�HLQHU�'LVNXVVLRQ�XQG�*HJHQ�EHUVWHOOXQJ�GHU� UH�JHOEDVLHUWHQ� .RQ]HSWLRQHQ� DEJHVFKORVVHQ�� 'DEHL� ]LHOW� GLH� %HWUDFKWXQJ� DXI� HLQHP|JOLFKH� $QZHQGEDUNHLW� GHU� GDUJHVWHOOWHQ� .RQ]HSWLRQHQ� DXI� GHQ� EHWULHEVZLUW�VFKDIWOLFKHQ�/HUQSUR]H��
� 9JO��'|UQHU��'����3UREOHPH��������6�����II���'|UQHU��'����:LVVHQ��������6������II�� 9JO��1HZHOO��$����7KHRULHV�������� 9JO��$QGHUVRQ��-�5����$UFKLWHFWXUH�������



� (,1/(,781*
,P� .DSLWHO� VHFKV GLHQW� GLH� ,GHQWLILNDWLRQ� HLQHU� RSHUDWLYHQ� 'LIIHUHQ]� ]ZLVFKHQQRUPDWLYHU� XQG� GHVNULSWLYHU� (QWVFKHLGXQJVWKHRULH� DOV� $XVJDQJVSXQNW� GHU� $QD�O\VH��,Q�GLHVHP�=XVDPPHQKDQJ�ZLUG�.RPSOH[LWlW�DOV�DWWULEXWLYH�(LJHQVFKDIW�YRQ(QWVFKHLGXQJHQ�DQJHQRPPHQ�XQG�HLQH�SRWHQWLHOOH�'LIIHUHQ]�]ZLVFKHQ�REMHNWLYHUXQG�VXEMHNWLYHU�.RPSOH[LWlW�DQJHQRPPHQ��GLH�LP�ZHLWHUHQ�9HUODXI�DOV�SRWHQWLHOOH3UREOHPNRPSOH[LWlW� LGHQWLIL]LHUW� ZLUG�� :HLWHUKLQ� ZLUG� HLQH� *HJHQ�EHUVWHOOXQJZHLWHUHU� .RPSOH[LWlWVGLPHQVLRQHQ�� GLH� LQ� GHQ� $XVI�KUXQJHQ� DEJHOHLWHW� ZHUGHQ�PLW�GHQ�LQ�.DSLWHO�YLHU�DQDO\VLHUWHQ�.RPSOH[LWlWVJUDGHQ�XQG�.RPSOH[LWlWVGLPHQ�VLRQHQ�YRUJHQRPPHQ�� ,Q�GHQ�ZHLWHUHQ�%HWUDFKWXQJHQ�ZLUG�GLH� ,QWHUSUHWDWLRQ�GHVEHWULHEVZLUWVFKDIWOLFKHQ�/HUQSUR]HVVHV��XQWHU�%HU�FNVLFKWLJXQJ�GHU�LQ�.DSLWHO�I�QIDXVJHI�KUWHQ�$&7�7KHRULH�YRQ�$QGHUVRQ�� GXUFK�2UWK��� DXVJHI�KUW�XQG�GLH�5H�OHYDQ]�YRQ�HPRWLRQDOHQ��PRWLYDWLRQDOHQ�XQG�PHWDNRJQLWLYHQ�$VSHNWHQ�LP�8QWHU�QHKPHQVSODQVSLHO�DXIJH]HLJW�
,P�ZHLWHUHQ�9HUODXI�ZLUG�GDQQ�DXI�GLH�(QWVFKHLGXQJVXQWHUVW�W]XQJ�LP�8QWHUQHK�PHQVSODQVSLHO�EH]XJ�JHQRPPHQ�VRZLH�ZHLWHUKLQ�DQ�GLH�%HWUDFKWXQJHQ�LQ�.DSLWHOGUHL DQJHNQ�SIW�� XQG� HLQ� .ODVVLILNDWLRQVVFKHPD� PHQVFKOLFKHU� )HKOHU� YRQ5HDVRQ�� HUOlXWHUW��6FKOLH�OLFK�ZLUG�DQ�GHQ�$VSHNW�DQJHNQ�SIW��GD��,QIRUPDWLRQV�GHIL]LWH�GLH�]ZHLWKlXILJVWH�8UVDFKH�GHV�6FKHLWHUQV�YRQ�8QWHUQHKPHQVJU�QGXQJHQGDUVWHOOHQ�XQG�HLQH�NXU]H�%HWUDFKWXQJ�GHU�JHZRQQHQ�(UNHQQWQLVVH�DP�NRQNUHWHQ%HLVSLHO�YRUJHQRPPHQ�
.DSLWHO�VLHEHQ KDW�6FKOX�EHWUDFKWXQJ�XQG�$XVEOLFN�]XP�,QKDOW��+LHU�ZHUGHQ�GLH(UJHEQLVVH�GLHVHU�$UEHLW�]XVDPPHQIDVVHQG�GDUJHVWHOOW�XQG�HLQ�$XVEOLFN�DXI�P|J�OLFKH��DQNQ�SIHQGH�)RUVFKXQJVDNWLYLWlWHQ�JHJHEHQ�

� 9JO��$QGHUVRQ��-�5����$UFKLWHFWXUH��������� 9JO��2UWK��&����8QWHUQHKPHQVSODQVSLHOH��������6�����II��� 9JO��5HDVRQ��-����6\VWHP�������
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� 7KHRUHWLVFKH�*UXQGODJHQ
��� *UXQGODJHQ�]X�8QWHUQHKPHQVSODQVSLHOHQ
����� +LVWRULVFKH�(QWZLFNOXQJ�GHU�3ODQVSLHOPHWKRGH
'HU� 6WDPPEDXP� GHV� 3ODQVSLHOV� ZHLVW� HLQH� ELV� ZHLW� LQ� GLH� 9HUJDQJHQKHLW� UHL�FKHQGH�+LVWRULH�DXI��$Q�GHVVHQ�$QIDQJ�VWDQGHQ�XP������Y��&KU��GLH�.DPSIVSLHOH�'LH�(QWZLFNOXQJ�JLQJ�ZHLWHU��EHU�GDV�.ULHJV�6FKDFK�XQG�GDV�.DUWHQ�0DQ|YHU�ELVKLQ�]X�GHQ�.ULHJVVSLHOHQ�DOV�XQPLWWHOEDUH�9RUOlXIHU�YRQ�6LPXODWLRQHQ�LP�PLOLWlUL�VFKHQ�%HUHLFK��� 'LH�.ULHJVVSLHOH�GLHQWHQ�VHLW�GHP�$QIDQJ�GHV����� -DKUKXQGHUWVVRZRKO�]XU�'DUVWHOOXQJ�PLOLWlULVFKHU�2SHUDWLRQHQ�DOV�DXFK�]XP�7UDLQLQJ�XQG�]XU$XVELOGXQJ� YRQ� 2IIL]LHUHQ�� 0LW� +LOIH� YRQ� /DQGNDUWHQ� XQG� 6DQGNlVWHQ� ZXUGHQ*HELHWVDXVVFKQLWWH� VRZLH� 7UXSSHQNRQVWHOODWLRQHQ� PLW� 6WHFNQDGHOQ� RGHU� )LJXUHQPRGHOOLHUW�
,P�����-DKUKXQGHUW�ZXUGH�GDV�GXUFK�GHQ�$UWLOOHULH�/HXWQDQW�YRQ�5HLVVZLW] HQWZLN�NHOWH�VWUHQJH�.ULHJVVSLHO�RIIL]LHOO�LQ�GLH�3UHX�LVFKH�$UPHH�HLQJHI�KUW��+LHU�JHODQJHV� ]XP� HUVWHQ�0DO�� DXFK� GHQ� )DNWRU� =HLW� ]X� VLPXOLHUHQ�� LQGHP� LP� 6SLHOYHUODXIQHXH�)DNWHQ�KLQ]XJHI�JW�ZXUGHQ��$XI� GHP� VWUHQJHQ�.ULHJVVSLHO� EDXWHQ� VFKOLH��OLFK�GLH�QHXHVWHQ�:HLWHUHQWZLFNOXQJHQ��DQJHIDQJHQ�EHLP�IUHLHQ�.ULHJVVSLHO��DXI�:DUHQ� LQ� VWUHQJHQ� .ULHJVVSLHOHQ� GLH�0DQ|YHU� EVSZ�� QRFK� GXUFK� XPIDQJUHLFKH5HJHOQ�EHVWLPPW��VR�ZXUGH�LQ�IUHLHQ�.ULHJVVSLHOHQ�GHU�LPPHU�NRPSOL]LHUWHU�ZHU�GHQGHQ� .ULHJVWHFKQLN� HQWVSURFKHQ� XQG� GDV� XPIDQJUHLFKH� 5HJHOZHUN� YHUPHKUWGXUFK�GHQ�(LQVDW]�YRQ�6FKLHGVULFKWHUQ�DEJHO|VW��GLH�GHQ�6SLHOYHUODXI�UHJHOWHQ��'DVIUHLH� .ULHJVVSLHO� ZXUGH� VSlWHU� DXVVFKOLH�OLFK� GHU� PLOLWlULVFKHQ� $XVELOGXQJ� ]X*UXQGH�JHOHJW�XQG�O|VWH�GDPLW�GDV�VWDUUH�.ULHJVVSLHO�JlQ]OLFK�DE���
6LPXODWLRQHQ� LP�PLOLWlULVFKHQ�%HUHLFK�ZXUGHQ�GDQQ�]X�%HJLQQ�GHV�����-DKUKXQ�GHUWV�HQWZLFNHOW�XQG�GLHQWHQ�VSlWHU�DOV�9RUOlXIHU�ZLUWVFKDIWOLFKHU�3ODQVSLHOH��$OVTXDVL�SUDNWLVFKH�$XV��XQG�:HLWHUELOGXQJ�ZXUGHQ�GRUW�(UQVWIDOO�6]HQDULHQ� HLQJH�
�� 9JO��GHQ�6WDPPEDXP�GHV�3ODQVSLHOV�EHL�5RKQ��:�(����)�KUXQJVHQWVFKHLGXQJHQ��������6������ (LQH� XPIDQJUHLFKH� 'DUVWHOOXQJ� ]XU� +LVWRULH� GHV� 3ODQVSLHOV� ILQGHW� VLFK� EHL�5RKQ�� :�(���)�KUXQJVHQWVFKHLGXQJHQ��������6�� ��� II���%OHLFKHU��.����8QWHUQHKPXQJVVSLHOH� ������� 6����II�



� 7+(25(7,6&+(�*581'/$*(1
VHW]W��� 8QPLWWHOEDUHU� 9RUOlXIHU� ZLUWVFKDIWOLFKHU� 3ODQVSLHOH� ZDU� VFKOLH�OLFK� GDV����� YRQ� GHU� 5DQG� &RUSRUDWLRQ QDFK� GHQ� 3ULQ]LSLHQ� GHV� VWUHQJHQ� .ULHJVVSLHOVHQWZLFNHOWH�3ODQVSLHO�021232/26� (QWZLFNHOW�I�U�ORJLVWLVFKH�)UDJHVWHOOXQJHQ�GHU86�/XIWZDIIH�� ZXUGHQ� GRUW� YRUZLHJHQG� EHWULHEVZLUWVFKDIWOLFK�RUJDQLVDWRULVFKH(OHPHQWH�DXIJHJULIIHQ��'LH�$QVWUHQJXQJ��HLQ�VSH]LILVFKHV�8QWHUQHKPXQJVVSLHO�]XHQWZLFNHOQ�� JHODQJ� LP� -DKUH� ����� DOV� HUVWHV� GHU� $0(5,&$1 0$1$*(0(17� $6�62&,$7,21��� ,P�-DKUH������EHJDQQ�GDQQ�DXFK� LQ�'HXWVFKODQG�GLH�$XVHLQDQGHU�VHW]XQJ� PLW� 8QWHUQHKPHQVSODQVSLHOHQ��� 6R� HQWVWDQG� GDV� HUVWH� GHXWVFKH� 8QWHU�QHKPHQVSODQVSLHO� NXU]H� =HLW� GDUDXI�� (V� ZXUGH� LP� -DKUH� ����� YRQ� ,%0 YRUJH�VWHOOW��� ,Q]ZLVFKHQ� ILQGHQ� 8QWHUQHKPHQVSODQVSLHOH�� ]XPHLVW� DOV� 3ODQVSLHOH� LQFRPSXWHUJHVW�W]WHU�)RUP��HLQH�ZHLWH�9HUEUHLWXQJ���
����� 6LPXODWLRQVWHFKQLN�EHLP�8QWHUQHKPHQVSODQVSLHO
������� 'DV�8QWHUQHKPHQVSODQVSLHO��HLQ�6LPXODWLRQVPRGHOO
3ODQVSLHOH� EHVLW]HQ� HLQHQ� EUHLWHQ�*HOWXQJVEHUHLFK�� 6LH� N|QQHQ� QHEHQ� GHP�ZLUW�VFKDIWOLFKHQ� *HJHQVWDQGVEHUHLFK� XQWHUVFKLHGOLFKVWH� 5HDOLWlWVEHUHLFKH� DEELOGHQ���'HPJHPl��NDQQ�GHU�3ODQVSLHOEHJULII�DOV� VHKU�DOOJHPHLQJ�OWLJ� DXIJHID�W�ZHUGHQ�:LUG� HLQ�8QWHUQHKPHQ� RGHU� ZHUGHQ�8QWHUQHKPHQVEHUHLFKH� GXUFK� HLQ� 3ODQVSLHODEJHELOGHW�� VR� NDQQ� GHU� 3ODQVSLHOEHJULII�� QDFK� 5RKQ�� DOV� HLQH� $QZHQGXQJ� GHU3ODQVSLHO�,GHH� DXI� ZLUWVFKDIWOLFKH� 9RUJlQJH� YHUVWDQGHQ� ZHUGHQ��� %HJULIIH� ZLH0DQDJHPHQW�*DPH��%XVLQHVV�*DPH��'HFLVLRQ�([HUFLVH��([HFXWLYH�*DPH��0DQD�

�� 9JO��)D�EHQGHU��6�� �0DQDJHPHQW��������6������%OHLFKHU��.����8QWHUQHKPXQJVVSLHO�������6������� 9JO��$UEHLWVNUHLV�*DPHU���8QWHUQHKPXQJVVSLHOH��������6������� 9JO��5RKQ��:�(����)�KUXQJVHQWVFKHLGXQJHQ��������6������� $OEDFK��+�� �8QWHUQHKPHQVVSLHOH��������6������� 9JO�� EVSZ�� GLH� hEHUVLFKW� H[LVWLHUHQGHU� 3ODQVSLHOH� EHL�5RKQ�� :�(��� �3ODQVSLHO�hEHUVLFKW�������6����II��5RKQ�XQWHUVFKHLGHW�GLH�3ODQVSLHO�'DWHQEDQN�6\QRSVHQ�VRZLH�GLH�3ODQVSLHO�'DWHQEDQN�7H[WH��GLH�ZHLW��EHU�����3ODQVSLHOH�EHVFKUHLEHQ��9JO��]XU�'DWHQEDQN�6\QRSVHQGHUV����3ODQVSLHO�hEHUVLFKW��������6����II��=XU�'DWHQEDQN�7H[WH�YJO��GHUV����3ODQVSLHO�hEHU�VLFKW��������6������II��� 3ODQVSLHOH� ILQGHQ�EVSZ��$QZHQGXQJ� LQ�GHQ�%HUHLFKHQ�gNRORJLH��3ROLWLN�XQG�9HUZDOWXQJ�9JO��5RKQ��:�(�� �0DQDJHPHQW�/HUQHQ��������6������I��� 5RKQ��:�(����)�KUXQJVHQWVFKHLGXQJHQ��������6�����



7+(25(7,6&+(�*581'/$*(1 �
JHPHQW� 'HFLVLRQ� *DPH�� 6LPXODWLRQ� ([HUFLVH� XVZ�� ZHUGHQ� LQ� GLHVHP� 6LQQH� RIWV\QRQ\P�YHUZHQGHW���
(LQHP�3ODQVSLHOPRGHOO� NRPPW�GLH�$XIJDEH� ]X�� NRPSOH[H�6\VWHPH�XQG�NRPSOL�]LHUWH�3UR]HVVH��EHL�GHQHQ�HV�DXI�PHQVFKOLFKH�(QWVFKHLGXQJ�XQG�9HUKDOWHQVZHLVHQDQNRPPW��GXUFKVFKDXEDU� ]X�PDFKHQ��6LH�ZHUGHQ� HLQJHVHW]W�� XP�(QWVFKHLGXQJV�ILQGXQJ� XQG� .RPPXQLNDWLRQ� LP� EHWULHEVZLUWVFKDIWOLFKHQ� %HUHLFK� ]X� WUDLQLHUHQ�VLH� HUP|JOLFKHQ� HV�� )ROJHQ� YRQ� (QWVFKHLGXQJHQ� ]X� SU�IHQ�� /|VXQJHQ� ]X� ILQGHQXQG�+DQGOXQJVDOWHUQDWLYHQ� KHUDXV� ]X� DUEHLWHQ��� 'LHV� JHOLQJW� GXUFK� 6LPXODWLRQ�GDV�KHL�W��PLW�+LOIH�HLQHV�0RGHOOV�ZHUGHQ�6LWXDWLRQHQ�JHVFKDIIHQ��ZHOFKH�GLH�3UR�EOHPH��6SDQQXQJHQ�XQG�9RUJlQJH�XQVHUHU�$UEHLWVXPJHEXQJ�QDFKDKPHQ���
(EHQVR�ZLH�GHU�3ODQVSLHOEHJULII�NDQQ�DXFK�GHU�6LPXODWLRQVEHJULII�DOV�VHKU�DOOJH�PHLQJ�OWLJ� DXIJHID�W�ZHUGHQ��(U� ILQGHW� LQ�GHQ�XQWHUVFKLHGOLFKVWHQ�$QZHQGXQJV�EHUHLFKHQ�9HUZHQGXQJ��XQG�HLQH�'HILQLWLRQ�GD]X��ZDV�XQWHU�6LPXODWLRQ�YHUVWDQ�GHQ�ZHUGHQ�VROO��OLHJW�QLFKW�YRU��� .HUQ�I�KUW�MHGRFK�DXV��GD��HLQ�&KDUDNWHULVWLNXPDOOHU�6LPXODWLRQHQ�GDV�³1DFKDKPHQ¦�LVW��� 0LW�GHP�%HJULII�GHV�³1DFKDKPHQV¦�LVWVSUDFKOLFK� GHU�%HJULII� GHV� ³9RUWlXVFKHQV¦� YHUEXQGHQ��ZRPLW� GDV� ³1DFKDKPHQ¦DOV�DXFK�GDV�³9RUWlXVFKHQ¦�LP�%HJULII�6LPXODWLRQ�PLWHLQDQGHU�YHUEXQGHQ�VLQG���
8P�HWZDV�³QDFK]XDKPHQ¦�� LVW�HV�]XQlFKVW�HUIRUGHUOLFK��GD��HLQ�*HJHQVWDQG�H[L�VWLHUW��GHU�³QDFKJHDKPW¦�ZHUGHQ�NDQQ��� (LQ� VROFKHU�*HJHQVWDQG�ZLUG� DOOJHPHLQDOV�6\VWHP�EH]HLFKQHW��(LQ�6\VWHP��DXI�GDV�GLH�0HWKRGH�GHU�6LPXODWLRQ�DQJHZHQ�GHW�ZLUG�� NDQQ� DOV� 6LPXODWLRQVV\VWHP� EH]HLFKQHW� ZHUGHQ�� (QWVFKHLGHQG� LVW�� GD�GLH� 6LPXODWLRQ� GHV� 6\VWHPV� QLFKW� GLUHNW� HUIROJW�� VRQGHUQ� �EHU� HLQ� JHGDQNOLFKHV0RGHOO�GHV�6\VWHPV��ZHOFKHV�VRPLW�DXFK�DOV�6LPXODWLRQVPRGHOO�EH]HLFKQHW�ZHU�GHQ�NDQQ��8P�HLQ�6\VWHP�LQ�HLQHP�0RGHOO�DE]XELOGHQ��P�VVHQ�GDV�6\VWHP�VRZLHGHVVHQ�3UR]HVVH�EHVFKULHEHQ�ZHUGHQ��'DEHL�VROOHQ�¤�GHU�]XJUXQGHOLHJHQGHQ�)UD�
�� 9JO��5RKQ��:�(����)�KUXQJVHQWVFKHLGXQJHQ� ������� 6�� ����%OHLFKHU� VXEVXPLHUW� GLH� 3ODQ�VSLHOLGHH� XQWHU� GHU� %H]HLFKQXQJ� ³0DQDJHPHQW� *DPHV¦�� 9JO��%OHLFKHU�� .��� �(QWVFKHL�GXQJVSUR]HVVH��������6������� 9JO��+HLGDFN��&�� �3ODQVSLHO�3UD[LV��������6������ 9JO��]XP�:HVHQ�GHV�3ODQVSLHOV�%OHLFKHU��.�� �8QWHUQHKPXQJVVSLHOH��������6�����II���.RO�OHU��+�� �3ODQVSLHOWHFKQLN��������6�����II��� 9JO��=D\HU��+�� �3ULQ]LSLHQ��������6������� 9JO��.HUQ��:����5HVHDUFK��������6�������� 9JO��%OHLFKHU��.����8QWHUQHKPXQJVVSLHOH��������6������� 9JO��3HW]LQJ��)�� �8QWHUVXFKXQJ��������6����



�� 7+(25(7,6&+(�*581'/$*(1
JHVWHOOXQJ�HQWVSUHFKHQG�¤�PHLVW�QXU�EHVWLPPWH�$VSHNWH�EHWUDFKWHW�ZHUGHQ��:LFK�WLJ� LVW� LQ� GLHVHP� =XVDPPHQKDQJ�� GD�� EHL� GHU� $EVWUDNWLRQ� NHLQ� ZHVHQWOLFKHU$VSHNW�YHUORUHQJHKW��� 6\VWHPH�H[LVWLHUHQ�GDEHL�QLFKW�YRQ�YRUQKHUHLQ�LQ�GHU�8P�ZHOW��VRQGHUQ�VWHOOHQ�HLQH�JHGDQNOLFKH�6WUXNWXULHUXQJ�GHU�8PZHOW�LP�6LQQH�HLQHUDEJUHQ]EDUHQ�(LQKHLW�GDU���
6\VWHPH� VLQG� *HJHQVWDQG� GHU� 6\VWHPWKHRULH�� 6HLW� LKUHU� (QWVWHKXQJ� KDEHQ� VLFKXQWHUVFKLHGOLFKH�=ZHLJH�HQWZLFNHOW��'HVKDOE�VROOWH�GLH�9HUZHQGXQJ�GHV�%HJULIIHV6\VWHPWKHRULH� LQ� XQWHUVFKLHGOLFKHQ� 'LV]LSOLQHQ� DXFK� QLFKW� GDU�EHU� KLQZHJ�WlXVFKHQ�� GD�� HV� VLFK� KLHU� XP� HLQH�9LHO]DKO� XQWHUVFKLHGOLFKHU�'HQN�� XQG� 6LFKW�ZHLVHQ�KDQGHOW��� *HPHLQVDP� LVW�GHQ�6\VWHPWKHRULHQ� MHGRFK��GD�� VLH�YHUVXFKHQ�6\VWHPH�DE]XELOGHQ�XQG�]X�YHUVWHKHQ��'DEHL�ZHUGHQ�GLH�*HVFKHKQLVVH�LQ�GHU�:HOWDOV�HLQ�:LUNXQJVJHI�JH�YHUVWDQGHQ��'DV�EHGHXWHW��GD��KLHU�QLFKW�QXU�HLQIDFKH�8U�VDFKH�:LUNXQJV�.HWWHQ�XQWHUVXFKW�ZHUGHQ��VRQGHUQ�GLHVH�DOV�V\VWHPLVFKH�*HELOGHK|FKVW� NRPSOH[H� 1HW]ZHUNH� GDUVWHOOHQ��� $XFK� ZHUGHQ� LQ� HLQHU� HUVWHQ� $Q�QlKHUXQJ� DQ� GHQ� 6\VWHPEHJULII� VWHWV� ]ZHL� %HUHLFKH� DQJHVSURFKHQ�� =XP� HLQHQZHUGHQ�PDWHULHOOH�2EMHNWH�EHKDQGHOW��]XP�DQGHUHQ�$XVVDJHQNRPSOH[H��EHU�GLHVH6\VWHPH� LQ� )RUP� YRQ� 0RGHOOHQ� XQG� 7KHRULHQ� YHUID�W��� ³,Q� GHU� /LWHUDWXU� VLQGYLHOH� YRQ� XQWHUVFKLHGOLFKHQ� ,QWHQWLRQHQ� DEKlQJLJH� 6\VWHPGHILQLWLRQHQ� ]X� ILQ�GHQ�¦�� 6\VWHPH�ODVVHQ�VLFK�]XQlFKVW�MHGRFK�VHKU�DOOJHPHLQJ�OWLJ�GHILQLHUHQ��� 6RXPID�W� HLQ�6\VWHP�HLQH�*HVDPWKHLW� YRQ�(OHPHQWHQ��'LHVH�(OHPHQWH�ZHLVHQ�(L�JHQVFKDIWHQ�DXI�XQG�VLQG�GXUFK�%H]LHKXQJHQ�XQWHUHLQDQGHU�YHUNQ�SIW��ZREHL�GLH%H]LHKXQJHQ�GHQ�6\VWHPEHJULII�IHVWOHJHQ��2KQH�%H]LHKXQJHQ�KDQGHOWH�HV�VLFK�XPHLQH�0HQJH���
�� 9JO��%RVVHO��+����6LPXODWLRQ��������6�����II��� 9JO�� ]�%��3HW]LQJ�� )����8QWHUVXFKXQJ� ������� 6�� �� I���2UWK�� &��� �8QWHUQHKPHQVSODQVSLHOH�������6������ 9JO��6WURKQHU��+����6\VWHPH��������6������� 9JO��6WURKQHU��+����6\VWHPH��������6������� 9JO��)XFKV��+����6\VWHPWKHRULH��������6������*URFKOD��(����6\VWHPWKHRULH��������6�������� )XFKV��+����6\VWHPWKHRULH��������6S��������� 9JO��EVSZ��)XFKV��+����6\VWHPWKHRULH��������6������.RVLRO��(���6]\SHUVNL��1���&KPLHOH�ZLF]��.����6WDQGRUW��������6������� 9JO��)OHFKWQHU��+��-����*UXQGEHJULIIH��������6������'LH�%H]LHKXQJHQ�]ZLVFKHQ�GHQ�6\VWH�PHOHPHQWHQ�ZHUGHQ�LQ�GHU�/LWHUDWXU�XQWHUVFKLHGOLFK�EH]HLFKQHW��$FNRII�	�(PHU\ VSUHFKHQEVSZ�� DXFK� YRQ� %H]LHKXQJHQ��9JO��$FNRII�� 5�/��� (PHU\�� )�(�� �6\VWHPH� ������� 6�� ���/XKPDQQ�VSULFKW�YRQ�,QWHUGHSHQGHQ]HQ��9JO��/XKPDQQ��1�� �)XQNWLRQHQ��������$EHU�DXFKYRQ�5HODWLRQHQ��9JO��/XKPDQQ��1�� �.RPSOH[LWlW������� %HHU VSULFKW�VFKOLH�OLFK�YRQ�GHU.RQQHNWLYLWlW�GHV�6\VWHPV�XQG�PHLQW�GDPLW�³>���@�MHGH�$QVDPPOXQJ�PLWHLQDQGHU�LQ�%H]LH�KXQJ�VWHKHQGHU�7HLOH¦��%HHU��6�� �.\EHUQHWLN��������6�����
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$XV� HLQHU� VROFK� DOOJHPHLQJ�OWLJHQ�'HILQLWLRQ� HUZlFKVW� GHU� 9RUWHLO�� GD�� GHU� 6\�VWHPEHJULII� LQ� VHLQHU� $QZHQGXQJ� QLFKW� QXU� HLQJHVFKUlQNWH� *�OWLJNHLW� HUODQJW�VRQGHUQ�TXDVL�DXI�MHGHQ�*HJHQVWDQG��ORJLVFKHU�RGHU�PDWHULHOOHU�1DWXU��DQJHZHQGHWZHUGHQ�NDQQ��.RQWH[WVSH]LILVFK�NDQQ�GHU�6\VWHP�%HJULII� GDQQ�� LP�+LQEOLFN� DXIGHQ� $QZHQGXQJVEHUHLFK�� ZHLWHU� VSH]LIL]LHUW� ZHUGHQ�� 'LHVHP� IRUPDOHQ� 6\VWHP�EHJULII� IROJW� GLH� $OOJHPHLQH� 6\VWHPWKHRULH�� GHUHQ� ]HQWUDOHV� $QOLHJHQ� HV� LVW�6WUXNWXU��%H]LHKXQJHQ� XQG�9HUKDOWHQ� YRQ�6\VWHPHQ�GDU]XVWHOOHQ� XQG� GHUHQ�*H�PHLQVDPNHLWHQ� ]X� HUIRUVFKHQ��� 'HU� 8UVSUXQJ� GHU� $OOJHPHLQHQ� 6\VWHPWKHRULHOLHJW��KLVWRULVFK�JHVHKHQ��LQ�'HQNDQVlW]HQ�GHU�*DQ]KHLWVOHKUH�VRZLH�LQ�GHQ�RUJD�QLVPLVFKHQ� $XIIDVVXQJHQ� GHU� %LRORJLH��� 'LH� 'HQNDQVlW]H� GHU� *DQ]KHLWVOHKUHVLQG� HLQH� 6LFKWZHLVH� GHU� :LVVHQVFKDIWVJHVFKLFKWH�� 'LHVH� XQG� GLH� DWRPLVWLVFK�PHFKDQLVWLVFKH�6LFKWZHLVH�ZHFKVHOWHQ�HLQDQGHU�DE��:lKUHQG�GLH�V\VWHPLVFKH�3HU�VSHNWLYH�HLQH�JDQ]KHLWOLFKH�%HWUDFKWXQJ�YHUIROJW��ZLUG�GXUFK�GLH�DWRPLVWLVFKH�3HU�VSHNWLYH� GHU� NODVVLVFKHQ� 1DWXUZLVVHQVFKDIW� HLQH� HOHPHQWDUH� %HWUDFKWXQJ� DQJH�VWUHEW��'LHVH�*HJHQSROH�GU�FNHQ�VLFK�LQ�5HGXNWLRQLVPXV�XQG�+ROLVPXV�DXV��:lK�UHQG�GHU�5HGXNWLRQLVPXV�GHQ�9HUVXFK�XQWHUQLPPW��*DQ]KHLWHQ�DXI� LKUH�7HLOH�]XUHGX]LHUHQ��IRNXVVLHUW�GHU�+ROLVPXV�GLH�*DQ]KHLW�XQG�VLHKW�GHUHQ�7HLOH�DOV�VHNXQ�GlU� DQ��� +HXWH� NDQQ� PDQ� MHGRFK� QLFKW� PHKU� YRQ� HLQHP� :HFKVHO� GLHVHU� 3HU�VSHNWLYHQ� VSUHFKHQ�� (V� YROO]LHKW� VLFK� HLQ�:DQGHO�� GHU� EHLGH� 3HUVSHNWLYHQ� EHLQ�KDOWHW�� 'LHV� LVW� GHU� hEHUJDQJ� ]X� HOHPHQWDUHQ� XQG� JOHLFKZRKO� JDQ]KHLWOLFKHQ'HQNZHLVHQ��ZRGXUFK�)DNWHQ�XQG�(UHLJQLVVH�LQ�GHQ�5DKPHQ�YRQ�*DQ]KHLWHQ�HLQ�JHRUGQHW�ZHUGHQ� XQG� LQWHJULHUWH�*HELOGH�PLW� HLJHQHQ� (LJHQVFKDIWHQ� XQG� %H]LH�KXQJHQ�HQWVWHKHQ��� 'LHVHU�6LFKWZHLVH�LVW�GLH�6\VWHPWKHRULH�]X]XRUGQHQ��GLH�³>���@YHUVXFKW�� HLQH�0LWWHOSRVLWLRQ� HLQ]XQHKPHQ� XQG� GDV�:HFKVHOVSLHO� ]ZLVFKHQ� 7HLOXQG�*DQ]HP�LQ�DXVJHZRJHQHU�:HLVH�]X�EHU�FNVLFKWLJHQ¦���

�� =X�]HQWUDOHP�$QOLHJHQ�XQG�=LHOHQ�GHU�$OOJHPHLQHQ�6\VWHPWKHRULH�YJO��EVSZ��%HUWDODQII\�/��Y����6\VWHP��������6�����II���%RXOGLQJ��.�(����6\VWHPV��������6������II���)XFKV��+����6\�VWHPWKHRULH��������6�����II���6FKDQ]��*����:LVVHQVFKDIWVSUD[LV��������6����II��� 9JO��KLHU]X�XQG�]X�ZHLWHUHQ�$XVI�KUXQJHQ�]XP�KLVWRULVFK�ZLVVHQVFKDIWOLFKHQ�+LQWHUJUXQGGHU�$OOJHPHLQHQ�6\VWHPWKHRULH�EVSZ��*URFKOD��(����6\VWHPWKHRULH��������6����II���8OULFK�+�� �8QWHUQHKPXQJ��������6������II��� 9JO��.UDWN\��.�:����'HQNHQ��������6������� /DV]OR��(����6\VWHPWKHRULH��������6�����II���)XFKV��+����6\VWHPWKHRULH��������6����II��� .UDWN\��.�:����'HQNHQ��������6�����



�� 7+(25(7,6&+(�*581'/$*(1
%HJU�QGHW�ZXUGH�GLH�$OOJHPHLQH�6\VWHPWKHRULH�GXUFK�GHQ�%LRORJHQ�%HUWDODQII\�GHU�GLH�,GHH�]X�HLQHU�$OOJHPHLQHQ�6\VWHPWKHRULH�� GDV�HUVWH�0DO�LQ�HLQHP�SKLORVR�SKLVFKHQ�6HPLQDU� DQ� GHU�8QLYHUVLWlW�&KLFDJR� SUlVHQWLHUWH� XQG� VSlWHU� LQ� =XVDP�PHQDUEHLW� PLW� GHP� %LRPDWKHPDWLNHU� 5DSRSRUW� XQG� GHP� gNRQRPHQ� %RXOGLQJZHLWHUHQWZLFNHOWH��� %HUWDODQII\�V hEHUOHJXQJHQ�JHKHQ�YRQ�VHLQHU�)RUGHUXQJ�QDFKHLQHU�6\VWHPDXIIDVVXQJ�GHV�2UJDQLVPXV�DXV��(U�NRQNUHWLVLHUW�XQG�HUZHLWHUW�VHLQH$XVJDQJV�EHUOHJXQJHQ� LP�5DKPHQ�GHU� RUJDQLVPLVFKHQ�%LRORJLH� GXUFK� GLH�(QW�ZLFNOXQJ�HLQHV�VSH]LHOOHQ�%HVFKUHLEXQJV��XQG�(UNOlUXQJVPRGHOOV��GDV�HU�DOV�³2I�IHQHV�6\VWHP¦�EH]HLFKQHW��0LW�+LOIH�GLHVHV�0RGHOOV�N|QQHQ�ELRORJLVFKH�2UJDQL�VDWLRQVSUREOHPH� ZLH� :DFKVWXP�� $QSDVVXQJ�� 5HJXODWLRQ� XQG� *OHLFKJH�ZLFKWVIUDJHQ� GDUJHVWHOOW� XQG� HUNOlUW�ZHUGHQ��:HLWHUKLQ� JHKW�%HUWDODQII\ YRQ� GHU$QQDKPH�DXV��GD��GLH�6WUXNWXUHQ�ELRORJLVFKHU�2UJDQLVDWLRQVSUREOHPH��GLH�GXUFKGDV�0RGHOO�GHV�³2IIHQHQ�6\VWHPV¦�EHVFKULHEHQ�XQG�HUNOlUW�ZHUGHQ�N|QQHQ��KlX�ILJ�IRUPDO� LVRPRUSK�]X�GHQ�3UREOHPVWUXNWXUHQ�DQGHUHU�'LV]LSOLQHQ�VLQG��'DUDXI�KLQ�YHUDOOJHPHLQHUW�XQG�HUZHLWHUW�HU�GLH�VSH]LILVFK�ELRORJLVFKH�6\VWHPDXIIDVVXQJXQG�GDV�³2IIHQH�6\VWHP�0RGHOO¦�]X�HLQHU�³$OOJHPHLQHQ�6\VWHPWKHRULH¦���
'LH� $XVI�KUXQJHQ� KDEHQ� JH]HLJW�� GD�� GHU� 6\VWHPEHJULII� GHU� $OOJHPHLQHQ� 6\�VWHPWKHRULH�HLQHQ�EUHLWHQ�*HOWXQJVEHUHLFK�EHVLW]W��6R�LVW�HU�DXI�MHGHQ�*HJHQVWDQGPDWHULHOOHU�1DWXU��MD�VHOEVW�DXI�GHQ�0HQVFKHQ�DQZHQGEDU��%HL�GHU�0RGHOOELOGXQJPX��HLQ�6\VWHPPRGHOO�NHLQ�LVRPRUSKHV�$EELOG�GHV�5HDOV\VWHPV�VHLQ��'DI�U�VLQG]ZHL� *U�QGH� DQ]XI�KUHQ�� =XP� HLQHQ� NDQQ� GHU� 8PJDQJ� PLW� HLQHP�0RGHOO� QXUGDQQ� VLQQYROO� VHLQ�� ZHQQ� GLHV� HLQH� $EVWUDNWLRQ� GHV� 5HDOV\VWHPV� GDUVWHOOW�� ]XPDQGHUHQ� NDQQ� HV� QXU� VHOWHQ� JHOLQJHQ�� 5HDOV\VWHPH� LQ� DOOHQ� LKUHQ� $XVSUlJXQJHQ
�� %HUWDODQII\ YHUZHQGHW�GHQ�%HJULII�$OOJHPHLQH�6\VWHPWKHRULH��DEHU�DXFK�GLH�%HJULIIH�$OO�JHPHLQH�6\VWHPOHKUH��*HQHUDO�6\VWHP�7KHRU\� XQG�*HQHUDO�7KHRU\�RI�2UJDQL]DWLRQ��9JO�%HUWDODQII\��/��Y����6\VWHPWKHRULH��������6����II���%HUWDODQII\��/��Y����6\VWHPOHKUH�������6�������%HUWDODQII\��/��Y����*HQHUDO��������%HUWDODQII\��/��Y����6\VWHP��������6�����II��� 9JO��EVSZ��%HUWDODQII\��/��Y����6\VWHP��������6����� I���.DSSHO��5���6FKZDU]�� ,�$����6\�VWHPIRUVFKXQJ� ������� 6�� ����%HUWDODQII\ ZDU� LQ� GHP� 9HUVXFK�� HLQH� LQWHUGLV]LSOLQlUH� 6\�VWHPWKHRULH� ]X� HQWZLFNHOQ�� QLFKW� GHU� HUVWH�� %HUHLWV� ]X� %HJLQQ� GHV� ���� -DKUKXQGHUWV� HQW�ZLFNHOWH�%RGJDQRY VHLQH�7KHRULH�GHU�7HNWRORJLH��'LH�hEHUOHJXQJHQ�%RGJDQRY�V EDVLHUHQDXI�GUHL�$XVSUlJXQJHQ�YRQ�.RPSOH[HQ��6R�LVW�VHLQHU�$XIIDVVXQJ�]XIROJH�HLQ�RUJDQLVLHUWHU.RPSOH[�GHUMHQLJH��LQ�GHP�GDV�*DQ]H�PHKU�LVW�DOV�GLH�6XPPH�VHLQHU�7HLOH��,Q�HLQHP�GLVRU�JDQLVLHUWHQ�.RPSOH[�LVW�GDV�*DQ]H�ZHQLJHU�DOV�GLH�6XPPH�VHLQHU�7HLOH��,Q�HLQHP�QHXWUDOHQ.RPSOH[�LVW�GDV�*DQ]H�VFKOLH�OLFK�JOHLFK�GHU�6XPPH�VHLQHU�7HLOH��9JO��*RUHOLN��*����%RG�JDQRY�V� ������� 6�� �����*RUHOLN� QLPPW� DXFK� HLQHQ� 9HUJOHLFK� PLW� GHU� $OOJHPHLQHQ� 6\�VWHPWKHRULH�%HUWDODQII\�V YRU��9JO��GHUV����%RGJDQRY�V��������6������ II�� XQG�GLH� GRUW� DQ�JHJHEHQH�/LWHUDWXU��� 9JO��)XFKV��+����6\VWHPWKHRULH��������6�����I�
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YROOVWlQGLJ� ]X� HUIDVVHQ�� VR� GD�� 0RGHOOH� QRWZHQGLJHUZHLVH� XQYROOVWlQGLJ� VHLQP�VVHQ��$XVUHLFKHQG�LVW�HV��+RPRPRUSKLH�]X�IRUGHUQ��ZRPLW�DXFK�GHU�6\VWHPDQ�VDW]�0RGHOOH�QLFKW�YRQ�GHU� FHWHULV�SDULEXV�.ODXVHO� EHIUHLW��� (V� HUVFKHLQW� MHGRFKZHVHQWOLFK�� GHQ� JHHLJQHWVWHQ� 'HWDLOOLHUXQJVJUDG� VRUJIlOWLJ� ]X� EHVWLPPHQ�� :LUGHLQH�'HWDLOOLHUXQJ�]X�REHUIOlFKOLFK�YRUJHQRPPHQ�� VR� I�KUW�GLHV�]X�ZHQLJ�DXVVD�JHNUlIWLJHQ�XQG�QLFKW�YROO�YHUZHQGEDUHQ�(UJHEQLVVHQ��%HL�HLQHU�]X�KRFK�JHZlKO�WHQ�'HWDLOOLHUXQJ�KLQJHJHQ� LVW� HLQ� VWHLJHQGHU�=HLWEHGDUI�QRWZHQGLJ�� XP�GDV�0R�GHOO�]X�HUVWHOOHQ��$X�HUGHP�ZlFKVW�DXFK�GHU�5HFKHQ]HLWDXIZDQG�I�U�GLH�HLQ]HOQHQ([SHULPHQWH��ZRGXUFK�ZHQLJHU�6]HQDULHQ�EHWUDFKWHW�ZHUGHQ�N|QQHQ���

0RGHOO

5HDOLWlW
UHOHYDQWHU$XVVFKQLWW 6LPXODWLRQV�PRGHOO

3ODQVSLHO

$EVWUDNWLRQ ,PSOHPHQWLHUXQJ

$EELOGXQJ����� 0RGHOOELOGXQJ�EHL�3ODQVSLHOHQ��
:LUG� GLH� 6LPXODWLRQ� DXI� GDV� 6\VWHPPRGHOO� DQJHZHQGHW�� VR� LVW� LQ� GLHVHP� 6LQQHDXFK�GDV�³1DFKDKPHQ¦�]X�YHUVWHKHQ��(V�HQWVWHKW�GDGXUFK�HLQ�6LPXODWLRQVPRGHOO�ZHOFKHV� GLH� 5HDOLWlW� LQ� GHQ� ¤� LP� +LQEOLFN� DXI� GLH� ]X� *UXQGH� OLHJHQGH� )UDJH�VWHOOXQJ�¤�DOV�ZLFKWLJ�HUDFKWHWHQ�$VSHNWHQ�DEELOGHW��'D�HV�GLH�5HDOLWlW�MHGRFK�QXULQ� DXVJHZlKOWHQ�$VSHNWHQ� HUID�W�� ZLUG� OHGLJOLFK� ³YRUJHWlXVFKW¦�� GD�� GLH� $EELO�GXQJ� GHU�:LUNOLFKNHLW� HQWVSULFKW��� 'LHVH� $VSHNWH� VLQG� JOHLFKVDP� 3ULQ]LS� MHGHU0RGHOOELOGXQJ��6R�NDQQ�HLQH�DOOJHPHLQH�'HILQLWLRQ�EVSZ��ZLH�IROJW�ODXWHQ��³$XIGHU�%DVLV�YRQ�)XQNWLRQV���6WUXNWXU��RGHU�9HUKDOWHQVlKQOLFKNHLWHQ�E]Z���DQDORJLHQ]X� HLQHP� 2ULJLQDO� ZHUGHQ� 0RGHOOH� ]XP� =ZHFNH� VSH]LHOO� VROFKHU� 3UREOHP�O|VXQJHQ� EHQXW]W�� GHUHQ� 'XUFKI�KUXQJ� DP�2ULJLQDO� QLFKW� P|JOLFK� RGHU� ]X� DXI�ZHQGLJ�ZlUH�¦�� >9JO��$EELOGXQJ����@�

�� 9JO��:ROI��0����/HLVWXQJVIlKLJNHLW��������6������� 9JO��5DEH��0����(LQI�KUXQJ��������6������ .ORW]E�FKHU��5����3ODQVSLHOHQWZLFNOXQJ��������6������� 9JO��%OHLFKHU��.����8QWHUQHKPXQJVVSLHOH��������6������� 6HOOLHQ��5���6HOOLHQ��+���+UVJ����:LUWVFKDIWVOH[LNRQ��������6S������
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'DGXUFK�ZLUG� MHGRFK�ZHQLJ� �EHU� GLH� VSH]LILVFKH�6LPXODWLRQVWHFKQLN� EHLP�3ODQ�VSLHO� DXVJHVDJW��� 'DKHU� VROO� LP� IROJHQGHQ� DXI� GLH� ]ZHLWH� ZHVHQWOLFKH� .RP�SRQHQWH�GHV�3ODQVSLHOV��GDV�(QWVFKHLGXQJVVSLHO�HLQJHJDQJHQ�ZHUGHQ�
������� 'DV�8QWHUQHKPHQVSODQVSLHO��HLQ�(QWVFKHLGXQJVVSLHO
5RKQ� I�KUW� DXV��GD�� HLQ�3ODQVSLHO� LPPHU� DXV� ]ZHL�7HLOHQ�EHVWHKW��'DV� LVW� QHEHQGHP�0RGHOO�GDV�6SLHO��'DV�0RGHOO�LVW�]XQlFKVW�LQ�JHZLVVHP�6LQQH�HLQH�0RPHQW�DXIQDKPH� XQG� GDPLW� VHLQHP� :HVHQ� QDFK� VWDWLVFK�� (V� ³>���@� ELOGHW� GDV� 8QWHU�VXFKXQJVREMHNW�DOV�IRUPDOLVLHUWHV�6\VWHP�DE��DXV�GHP�PLW�+LOIH�YRQ�H[DNWHQ�5H�FKHQUHJHOQ�RGHU�$OJRULWKPHQ�GLH�(UJHEQLVVH�DEJHOHLWHW�ZHUGHQ¦���
,P�6SLHO�ZLUG�GLHVHV�0RGHOO� GDQQ� GHU�*HJHQVWDQG� GHU� YRUJHVHKHQHQ�*HVFKlIWV�PD�QDKPHQ��� 6R� GLHQHQ� 3ODQVSLHOH� YRUZLHJHQG� ]XU� 6LPXODWLRQ� YRQ� (QWVFKHL�GXQJHQ�� 'LH� PHLVWHQ� 0RGHOOH� VLQG� VR� NRQVWUXLHUW�� GD�� VLH� HLQH� V\VWHPDWLVFKH'XUFKI�KUXQJ�GHV�(QWVFKHLGXQJVSUR]HVVHV�� VHLQHU�7HLOH��6FKULWWH�XQG�3KDVHQ� HU�P|JOLFKHQ��'LH�(QWVFKHLGXQJHQ�ZLUNHQ�QXQ� LKUHUVHLWV�DXI�GDV�0RGHOO��DXI�GLH� LQLKP� JHVSHLFKHUWHQ� 'DWHQ� XQG� =XVDPPHQKlQJH� HLQ� XQG� YHUlQGHUQ� GDV� 0RGHOO�'XUFK�GLH�PDWKHPDWLVFKH�9HUNQ�SIXQJ�PLW�GHQ�0RGHOO�'DWHQ�ZHUGHQ�GLH�(UJHE�QLVVH�GHU� JHWURIIHQHQ�(QWVFKHLGXQJHQ� DXVJHO|VW��� 'DEHL� VHW]W� VLFK�GHU�6LPXODWL�RQVSUR]H�� VHOEVW� DXV� PHKUHUHQ� DXIHLQDQGHU� DXIEDXHQGHQ� (QWVFKHLGXQJVSKDVHQ]XVDPPHQ��� >9JO��GHQ�IRUPDOLVLHUWHQ�3UR]H��LQ�$EELOGXQJ����@�
,P� *HJHQVDW]� ]XP� 6LPXODWLRQVPRGHOO�� VWHOOW� GDV� 6SLHO� GHPJHPl�� HLQ� G\QDPL�VFKHV�)XQNWLRQVJHVFKHKHQ�GDU��+LHU� VWHKW�GDV�9HUKDOWHQ�� GDV� LP�5DKPHQ�XQG� LQGHQ� JHJHEHQHQ� %HJUHQ]XQJHQ� GHV� |NRQRPLVFKHQ� 6SLHOPRGHOOV� DEOlXIW�� LP�9RU�GHUJUXQG��'HU�6LPXODWLRQVSUR]H��HU]HXJW�HLQH�:HFKVHOZLUNXQJ�]ZLVFKHQ�0RGHOOXQG� GHP� 6SLHOYHUKDOWHQ��� 'DV� 6SLHOYHUKDOWHQ� ZLUG� GDEHL� GXUFK� GDV� (QWVFKHL�GXQJVYHUKDOWHQ� GHV� 6SLHOHUV� KHUYRUJHUXIHQ�� 'LHVHV� VHW]W� GLH� G\QDPLVFKH� (QW�ZLFNOXQJ� LQ�*DQJ��'LH�G\QDPLVFKH�'DUVWHOOXQJ�YRQ�(QWVFKHLGXQJHQ� VWHOOW� HLQHQ
�� 9JO��%OHLFKHU��.�� �8QWHUQHKPXQJVVSLHOH��������6������� .ROOHU��+����3ODQVSLHOWHFKQLN��������6������ 9JO��5RKQ��:�(����)�KUXQJVHQWVFKHLGXQJHQ��������6������� 9JO��5RKQ��:�(����)�KUXQJVHQWVFKHLGXQJHQ��������6������� 9JO��3UHKP��+��-���(KONHQ��-����,626��������6�����
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HQWVFKHLGHQGHQ� 9RUWHLO� YRQ� 3ODQVSLHOHQ� GDU�� 6LH� HUP|JOLFKW� HV�� (QWVFKHLGXQJHQPHKUIDFK�GXUFK]XI�KUHQ��XQWHUVFKLHGOLFKH�$OWHUQDWLYHQ�LQ�%HWUDFKW�]X�]LHKHQ�XQGGLH�(QWVFKHLGXQJHQ� LP�+LQEOLFN�DXI� LKUH�*�WH�]X�NDWHJRULVLHUHQ��:HQQ�)HKOHQW�VFKHLGXQJHQ� UHFKW]HLWLJ� HUNDQQW� ZXUGHQ�� N|QQHQ� NRUULJLHUHQGH�0D�QDKPHQ� DE�JHOHLWHW�ZHUGHQ���

(QWVFKHLGXQJV�SUR]H��I�U3HULRGH��
(QWVFKHLGXQJV�SUR]H��I�U3HULRGH��

(QWVFKHLGXQJV�SUR]H��I�U3HULRGH��
(QWVFKHLGXQJV�SUR]H��I�U3HULRGH��

(QWVFKHLGXQJV�SUR]H��I�U3HULRGH��
3HULRGH��
9HUDUEHL�WXQJVSUR]H�3���

3HULRGH��
9HUDUEHL�WXQJVSUR]H�3���

3HULRGH�� 3HULRGH��
9HUDUEHL�WXQJVSUR]H�3���

9HUDUEHL�WXQJVSUR]H�3���
$EVF

KOX�� EODWW�� $EVF
KOX�� EODWW�� $EVF
KOX�� EODWW�� $EVF
KOX�� EODWW��

=HLW

(QWVF
KHLG�

XQJVE
ODWW��

(QWVF
KHLG�

XQJVE
ODWW��

(QWVF
KHLG�

XQJVE
ODWW��

(QWVF
KHLG�

XQJVE
ODWW��

$XVJDQJV�VLWXDWLRQ

$EELOGXQJ����� $UEHLWVDEODXI�DP�8QWHUQHKPHQVSODQVSLHO��
(LQ�3KDVHQDEODXI�ILQGHW�VLFK�EHL�.ROOHU��'DQDFK�LVW�HV�$XIJDEH�HLQHV�6SLHOHUV��LQHLQHU� .HWWH� YRQ� 6SLHO]�JHQ� GLH� (QWVFKHLGXQJHQ� LP� +LQEOLFN� DXI� HLQH� YRUJHJH�EHQH��RGHU�YRQ� LKP�VHOEVW�GHILQLHUWH�=LHOJU|�H�]X� IlOOHQ��'XUFK�GLH�$QDO\VH�GHU(QWVFKHLGXQJVVLWXDWLRQ�ELOGHW�GHU�6SLHOHU�JHZLVVHUPD�HQ�HLQ�LQWHUQHV�0RGHOO��EHUGDV�6SLHOPRGHOO� DXV�� XQG�HQWZLFNHOW�GDEHL�HLQH�+\SRWKHVH��EHU�GLH�YHUPXWHWHQ=XVDPPHQKlQJH�LP�6SLHOPRGHOO��>9JO��$EELOGXQJ����@�
'LHVH�ELOGHW�GLH�*UXQGODJH�VHLQHU�(QWVFKHLGXQJ��1DFK�%HUHFKQXQJ�GHU�(UJHEQLVVHGXUFK�GDV�0RGHOO�HUKlOW�GHU�6SLHOHU�5�FNPHOGXQJ��EHU�GLH�YRQ�LKP�HU]LHOWHQ�(U�JHEQLVVH� LQ� )RUP� YRQ� %HULFKWHQ�� 'HU� 6SLHOHU� NDQQ� QXQ� GHQ� *UDG� GHU� =LHOHU�UHLFKXQJ��EHUSU�IHQ�XQG�HUKlOW�GDPLW�,QIRUPDWLRQHQ��EHU�GLH�5LFKWLJNHLW�GHU�YRQLKP�DQJHQRPPHQHQ�=XVDPPHQKlQJH� LP�0RGHOO��:LUG�GLH�+\SRWKHVH� EHVWlWLJW�VR� NDQQ� GLHVH� ZHLWHU� YHUIHLQHUW� ZHUGHQ� XQG� DOV� *UXQGODJH� ZHLWHUHU� (QWVFKHL�
�� 9JO��+HLGDFN��&����3ODQVSLHO�3UD[LV��������6������� 9JO��EVSZ��*UDI��-����3ULQ]LS��������6������%OHLFKHU��.����(QWVFKHLGXQJVSUR]HVVH��������6������ %OHLFKHU��.����(QWVFKHLGXQJVSUR]HVVH��������6�����
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GXQJHQ�GLHQHQ��%HL�JUR�HQ�$EZHLFKXQJHQ�GHU�(UJHEQLVVH�YRP�DQJHVWUHEWHQ�=LHO�]XVWDQG�N|QQHQ�GLH�8UVDFKHQ�DQDO\VLHUW�XQG�GLH�+\SRWKHVH��EHU�GDV�6SLHOPRGHOOPRGLIL]LHUW�ZHUGHQ��'LHV�JHVFKLHKW� LP�+LQEOLFN�DXI�HLQH�ZHLWHUH�6SLHOUXQGH��GLHVLFK� GDUDQ� DQVFKOLH�W� XQG� GHQ�6SLHODEODXI� YRQ� QHXHP� EHJLQQHQ� Ol�W��� 'HU� /HU�QHQGH� PX�� LP� 3ODQVSLHO� DOVR� /|VXQJVDQVlW]H� HQWZLFNHOQ�� GLHVH� EHXUWHLOHQ� XQGVLFK� I�U� HLQH� $OWHUQDWLYH� HQWVFKHLGHQ�� (U� ZLUG� JOHLFK]HLWLJ� DOV� 3ODQHU� XQG� (QW�VFKHLGHU�VRZLH�DOV�6SLHOHU�XQG�%HREDFKWHU�JHIRUGHUW���

hEHUSU�IXQJ�XQG�HYWO��.RUUHNWXU�GHU+\SRWKHVH��EHU�GDV�6SLHOPRGHOO

$QDO\VH�GHUQHXHQ�(QWVFKHLGXQJVVLWXDWLRQ

%HUHFKQXQJ�GHU(UJHEQLVVHPLW�GHP�0RGHOO

%HULFKW��EHU�(UJHEQLVVH�XQG�QHXH(QWVFKHLGXQJVVLWXDWLRQ

$XVJDQJVVLWXDWLRQ
)RUPXOLHUXQJ�GHU=LHOIXQNWLRQ

$QDO\VH�GHU�$XVJDQJVVLWXDWLRQXQG�%LOGXQJ�HLQHU�+\SRWKHVH�EHU�GDV�6SLHOPRGHOO

(QWVFKHLGXQJ� �$XVZDKO�GHURSWLPDOHQ�(QWVFKHLGXQJVDOWHUQDWLYH

$EELOGXQJ����� 3KDVHQ�HLQHU�6SLHOUXQGH�LP�3ODQVSLHO��
������� ,QWHUSUHWDWLRQ�GHU�6LPXODWLRQVWHFKQLN�EHLP�3ODQVSLHO
(V�ZXUGH� JH]HLJW�� GD�� VLFK� GLH�6LPXODWLRQVWHFKQLN� EHLP�8QWHUQHKPHQVSODQVSLHODXV�]ZHL�%HUHLFKHQ�]XVDPPHQVHW]W�¤�GHP�6LPXODWLRQVPRGHOO�XQG�GHP�(QWVFKHL�
�� 9JO��.DSLWHO����'DV�8QWHUQHKPHQVSODQVSLHO�DOV�/HKU�/HUQ�,QVWUXPHQW��� 9JO��.ROOHU��+����3ODQVSLHOWHFKQLN��������6������ 9JO��3UHKP��+��-���(KONHQ��-�� �,626��������6������ .ROOHU��+����3ODQVSLHOWHFKQLN��������6����
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GXQJVVSLHO��� 'DEHL� HUP|JOLFKW� GDV� 0RGHOO� GLH� 6LPXODWLRQ� YRQ� (QWVFKHLGXQJV�SUR]HVVHQ�� 3ODQVSLHOH� VWHOOHQ� VRPLW� 6LPXODWLRQVSUR]HVVH� GDU��ZLH� VLH� LP�%HUHLFKGHV�2SHUDWLRQV�5HVHDUFK�YLHOIDFK�HQWZLFNHOW�ZXUGHQ��� 'LHVHU�6LPXODWLRQVSUR]H�EHLP�3ODQVSLHO�NDQQ�XQWHUVFKLHGOLFK�LQWHUSUHWLHUW�ZHUGHQ�
=XP� HLQHQ� NDQQ� GHU� 6LPXODWLRQVSUR]H�� EHLP� 3ODQVSLHO� DOV� 0HQVFK�0DVFKLQH�6LPXODWLRQ�DXIJHID�W�ZHUGHQ��ZLH�GLHV�GLH�5$1' &25325$7,21 JHWDQ�KDW��� ,Q�GHU0HQVFK�0DVFKLQH�6LPXODWLRQ� HUKlOW� GHU� $NWLRQVEHUHLFK� HLQH� KRKH� %HGHXWXQJ�'XUFK� GLH� %HWHLOLJXQJ�PHKUHUHU� 3HUVRQHQ�ZHUGHQ� KLHU�PHQVFKOLFKH� 9HUKDOWHQV�ZHLVHQ� LP�5DKPHQ�YRQ�+DQGOXQJV��XQG�(QWVFKHLGXQJVSUR]HVVHQ� LP�0RGHOO� EH�U�FNVLFKWLJW��6R�HUJLEW�VLFK�HLQ�LQWHUDNWLYHV�9HUKlOWQLV�]ZLVFKHQ�0HQVFK�XQG�0D�VFKLQH���
=XP�DQGHUHQ�NDQQ�GDV�3ODQVSLHO�DXFK�N\EHUQHWLVFK�LQWHUSUHWLHUW�ZHUGHQ��6R�NDQQGDV�3ODQVSLHO�QDFK�%OHLFKHU DOV�N\EHUQHWLVFKHU�5HJHONUHLV�DXIJHID�W�ZHUGHQ��+LHUVWHOOW� GDV� 6LPXODWLRQVPRGHOO� GLH� 5HJHOVWUHFNH� GDU�� GLH� YRQ� GHQ� 6SLHOJUXSSHQ�5HJOHU��GXUFK�GLH�(QWVFKHLGXQJHQ��6WHOOJU|�HQ��JHUHJHOW�ZLUG���
'LH�.\EHUQHWLN�ZXUGH�GXUFK�:LHQHU� HWZD�]XU�JOHLFKHQ�=HLW�ZLH�GLH�$OOJHPHLQH6\VWHPWKHRULH��EHJU�QGHW��� 'LH�*HGDQNHQ�XQG�VSH]LILVFKHQ�3UREOHPH�GHU�.\EHU�QHWLN�JHKHQ�EHUHLWV�ELV� LQV�$OWHUWXP�]XU�FN��$OV�DXVVFKODJJHEHQG�I�U�GLH�(QWVWH�KXQJ�GHU�.\EHUQHWLN�VLHKW�)OHFKWQHU�MHGRFK�GLH�]XU�=HLW�LKUHU�(QWVWHKXQJ�H[LVWLH�UHQGH�DOOJHPHLQH�ZLVVHQVFKDIWOLFKH�6LWXDWLRQ�XQG�DOV�NRQNUHWHQ�$QVWR��GHQ�$XV�EUXFK�GHV�]ZHLWHQ�:HOWNULHJHV�DQ��'LH�ZLVVHQVFKDIWOLFKH�6LWXDWLRQ�VWHOOWH�VLFK�VRGDU��GD��HV�GHQ�VSH]LILVFKHQ�'LV]LSOLQHQ�]XP�HLQHQ�QLFKW�P|JOLFK�ZDU��GLH�:LUN�OLFKNHLW� YROOVWlQGLJ� DE]XGHFNHQ��ZRGXUFK� VLFK� ³ZHL�H�*HELHWH¦� DXI� GHU� ZLVVHQ�VFKDIWOLFKHQ�/DQGNDUWH�HUJDEHQ��=XP�DQGHUHQ�I|UGHUWHQ�GLHVH�GLH�$XVELOGXQJ�YRQ
�� 9JO��$EVFKQLWW� ���������'DV� 8QWHUQHKPHQVSODQVSLHO�� (LQ� 6LPXODWLRQVPRGHOO� VRZLH�$E�VFKQLWW����������'DV�8QWHUQHKPHQVSODQVSLHO��(LQ�(QWVFKHLGXQJVVSLHO��� 9JO��5RKQ��:�(����)�KUXQJVHQWVFKHLGXQJHQ��������6�� ��� II��9RQ� YHUVFKLHGHQHQ�$XWRUHQZLUG� GLH� 6LPXODWLRQVWHFKQLN� EHLP� 3ODQVSLHO� DOV� 3ODQVSLHOWHFKQLN� EH]HLFKQHW�� 9JO�� EVSZ�.ROOHU��+�� �3ODQVSLHOWHFKQLN��������6����I��� 9JO��*HLVOHU��0�$�� �6LPXODWLRQ��������6�������� 9JO��%|KUHW��&���:RUGHOPDQQ��3����3ODQVSLHO��������6�����II��� %OHLFKHU��.�� �(QWVFKHLGXQJVSUR]HVVH��������6�����II��� 9JO��:LHQHU��1����.\EHUQHWLN��������1LFKW�LPPHU�ZLUG�GLH�.\EHUQHWLN�DOV�HLQH�HLJHQVWlQ�GLJH�:LVVHQVFKDIWVULFKWXQJ�DQJHVHKHQ��6R�VXEVXPLHUW�EVSZ��9RJW�GLH�.\EHUQHWLN�DOV�HLQHQV\VWHPRULHQWLHUWHQ� $QVDW]� XQWHU� GHQ� 7KHRULHQ� GHU� 6\VWHPZLVVHQVFKDIWHQ�� 9JO��9RJW�� 5���6\VWHPZLVVHQVFKDIWHQ��������6�����
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6SH]LDOLVWHQWXP��3UREOHPH�ZHLVHQ�MHGRFK�]XPHLVW�HLQHQ�JDQ]KHLWOLFKHQ�&KDUDNWHUDXI��'XUFK�GLH�7HLOXQJ�GHU�:LVVHQVFKDIW�LQ�VSH]LILVFKH�'LV]LSOLQHQ�VRZLH�GLH�6SH�]LDOLVLHUXQJ� ZLUG� GHPJHPl�� GHUHQ� .OlUXQJ� HUVFKZHUW��� 'HU� (LQWULWW� GHU� 86�DPHULNDQLVFKHQ�6WUHLWNUlIWH�LQ�GHQ�.ULHJ�JDE�GDQQ�GHQ�NRQNUHWHQ�$QVWR��]X�HLQHU(QWZLFNOXQJ� GHU� .\EHUQHWLN�� (V� ZDU� HUIRUGHUOLFK�� HLQH� YHUEHVVHUWH� )OXJ]HXJDE�ZHKU� ]X� HQWZLFNHOQ�� 'LH� 6FKZLHULJNHLW� EHVWDQG� GDEHL� GDULQ�� IHLQGOLFKH� .DPSI�IOXJ]HXJH� DEVFKLH�HQ� ]X� N|QQHQ�� RKQH� LKUH� JHQDXH� )OXJULFKWXQJ� ]X� NHQQHQ�� GDGHU�3LORW� GLHVH�ZLOON�UOLFK� YHUlQGHUW�� XP�GHQ� IHLQGOLFKHQ�*HVFKRVVHQ� DXV]XZHL�FKHQ��:LHQHU� XQG� VHLQH� 0LWDUEHLWHU� HQWGHFNWHQ� LQ� GLHVHQ� =XVDPPHQKDQJ�� GD�DXFK�GDV�9HUKDOWHQ�YRQ�0HQVFKHQ�GHP�3ULQ]LS�GHU�5�FNNRSSHOXQJ�XQWHUOLHJW�XQGGDPLW�YRUDXV]XVHKHQ�LVW��� 'LH��EHUUDJHQGH�%HGHXWXQJ�GHU�.\EHUQHWLN�OLHJW�GHP�JHPl�� GDULQ�� YRP� UHLQHQ� 6SH]LDOLVWHQWXP� KLQ� ]X� JDQ]KHLWOLFKHQ� 6LFKWZHLVHQ� ]XJHODQJHQ��'D]X�YHUELQGHW�VLH�YRUKHU�JHWUHQQWH�:LVVHQVJHELHWH�XQG�HUIRUVFKW�GLHVHXQWHU�9HUZHQGXQJ�JOHLFKDUWLJHU�'HQNPRGHOOH�XQG�PLW�+LOIH�JOHLFKDUWLJHU�0HWKR�GHQ��� 6R� VSULFKW�:LHQHU YRQ�³GHU� QHXHQ�:LVVHQVFKDIW� GHU�.\EHUQHWLN� >���@� RGHUGHU�7KHRULH�GHU�.RPPXQLNDWLRQ�XQG�GHU�6WHXHUXQJV��XQG�5HJHOXQJVYRUJlQJH�EHL0DVFKLQHQ�XQG�OHEHQGHQ�2UJDQLVPHQ¦��� 'DU�EHU�KLQDXV�EH]LHKW�VLH�LP�=HLWDEODXIVLFK�YHUlQGHUQGHV�9HUKDOWHQ�LQ�LKU�.DON�O�PLW�HLQ��6LH�NDQQ�GDKHU�DXFK�GHILQLHUWZHUGHQ�DOV�³>���@�GLH�DOOJHPHLQH��IRUPDOH�:LVVHQVFKDIW�YRQ�GHU�6WUXNWXU��GHQ�5H�ODWLRQHQ� XQG� GHP�9HUKDOWHQ� G\QDPLVFKHU� 6\VWHPH¦��� 6RZLH� XQWHU� GHP�$VSHNWGHU� =LHORULHQWLHUXQJ� HLQHV� G\QDPLVFKHQ� 6\VWHPV� ³>���@� DOV� GLH�:LVVHQVFKDIW� YRQGHU�6WUXNWXU��GHQ�5HODWLRQHQ�XQG�GHP�9HUKDOWHQ�]LHORULHQWLHUWHU��G\QDPLVFKHU�6\�VWHPH¦���
'HU�=XVDPPHQKDQJ�YRQ�.\EHUQHWLN�XQG�(QWVFKHLGXQJVVLPXODWLRQ�NDQQ�GHPQDFKVR� DXIJHID�W� ZHUGHQ�� GD�� GLH� (QWVFKHLGXQJVVLPXODWLRQ� ¤� ZLH� GLH� .\EHUQHWLN� ¤0HQVFKHQ� XQG� 6DFKYHUKDOWH� ]XVDPPHQEULQJW�� 'XUFK� GDV� (QWVFKHLGHQ� HUODQJHQGLH� DXVJHO|VWHQ�PHQVFKOLFKHQ� 5HDNWLRQHQ� 5HOHYDQ]�� XQG� GDV� =LHO� GHU� (QWVFKHL�GXQJVVLPXODWLRQ� LVW� HV�� EHVVHUH� /|VXQJHQ� GHU� JHVWHOOWHQ� 6DFKDXIJDEHQ� ]X� HUODQ�
�� 9JO��:LHQHU��1����.\EHUQHWLN��������6�����II��� 9JO��:LHQHU��1����.\EHUQHWLN��������6�����I�� VRZLH�GLH�'DUVWHOOXQJ�EHL�)OHFKWQHU��+��-���*UXQGEHJULIIH��������6����II��XQG�GLH�GRUW�DQJHJHEHQH�/LWHUDWXU��� 9JO��+DUWPDQQ��5����%HWULHE��������6������� :LHQHU��1����0DWKHPDWLN��������6�������� 9JO��EVSZ��)OHFKWQHU��+��-����*UXQGEHJULIIH��������6������� 9RJW��5����6\VWHPZLVVHQVFKDIWHQ��������6�����
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JHQ�� LQGHP� VLH� GDV�PHQVFKOLFKH�(QWVFKHLGXQJVYHUP|JHQ� EHZX�W�PDFKW� XQG� V\�VWHPDWLVLHUW���

$NWLRQVEHUHLFK

5HDNWLRQVEHUHLFK
6WHXHUXQJV�LQIRUPDWLRQHQ (UJHEQLV�LQIRUPDWLRQHQ

$EELOGXQJ����� $NWLRQV��XQG�5HDNWLRQVEHUHLFK�EHLP�6LPXODWLRQVPRGHOO��
%HL�%OHLFKHU ILQGHW�VLFK�ZHLWHUKLQ�GLH�,QWHUSUHWDWLRQ�GHU�6LPXODWLRQVWHFKQLN�EHLP3ODQVSLHO�DOV�6\VWHPHQWZXUI��'LHVHU�6\VWHPHQWZXUI�EHVWHKW�GDEHL�DXV�]ZHL�7HLO�EHUHLFKHQ��6R� XPID�W� HU� ]XP� HLQHQ� GHQ�5HDNWLRQVEHUHLFK� XQG� ]XP�DQGHUHQ� GHQ$NWLRQVEHUHLFK�� 'LH� LP� $NWLRQVEHUHLFK� JHIlOOWHQ� PHQVFKOLFKHQ� RGHU� YRP�0HQ�VFKHQ�VFKHPDWLVLHUWHQ�PDVFKLQHOOHQ�(QWVFKHLGXQJHQ�>$NWLRQHQ@�ZHUGHQ�LP�5HDN�WLRQVEHUHLFK�]X�(UJHEQLVVHQ�>5HDNWLRQHQ@�YHUDUEHLWHW��� ZREHL�VLFK�GXUFK�GLH�$Q�QDKPH�VROFK�HLQHV 5HJHONUHLVHV�GLH�G\QDPLVFKH�3HULRGHQVWUXNWXU�EHL�3ODQVSLHOHQHUJLEW��� >9JO��$EELOGXQJ����@�
+LHU�ZLUG� LP�ZHLWHUHQ� YRP�.RQ]HSW� HLQHU�0HQVFK�0DVFKLQH�6LPXODWLRQ� DXVJH�JDQJHQ��GLH�HLQHUVHLWV�HLQHQ�5HDNWLRQVEHUHLFK�]XP�DQGHUHQ�HLQHQ�$NWLRQVEHUHLFKDXIZHLVW�
�� 9JO��5RKQ��:�(����)�KUXQJVHQWVFKHLGXQJHQ��������6������5RKQ�I�KUW�ZHLWHU�DXV��GD��HLQH=XVDPPHQDUEHLW�PLW�GHU�.\EHUQHWLN�QLFKW� LQ�GHP�6LQQH�YHUVWDQGHQ�ZHUGHQ�NDQQ��GD��QD�WXUZLVVHQVFKDIWOLFKH� (LQVLFKWHQ�� 9HUIDKUHQ� XQG� 0HWKRGHQ� DXI� JHLVWLJ�VHHOLVFKH� 3UR]HVVH�EHUWUDJHQ�ZHUGHQ��XP�VLH�]X�HUVHW]HQ��(V�EHVWHKW�MHGRFK�HLQH�:HFKVHOZLUNXQJ�PLW�GHU�,Q�IRUPDWLRQVWKHRULH�� GLH� HLQH� *UXQGODJH� GHU� .\EHUQHWLN� GDUVWHOOW�� 'LH� PHWKRGLVFKH� 'XUFK�ELOGXQJ�XQG�(LQEH]LHKXQJ�GHV�,QIRUPDWLRQVSUR]HVVHV�Z�UGH�HLQH�6\VWHPDWLVLHUXQJ�GHV�(QW�VFKHLGXQJVSUR]HVVHV�YRP�7KHRUHWLVFKHQ�KHU�HUOHLFKWHUQ��9JO��GHUV�� �)�KUXQJVHQWVFKHLGXQ�JHQ��������6������� 2UWK��&����8QWHUQHKPHQVSODQVSLHOH��������6����LQ�$QOHKQXQJ�DQ�%OHLFKHU��.����8QWHUQHK�PXQJVVSLHOH��������6������� 9JO��%OHLFKHU�� .��� �8QWHUQHKPXQJVVSLHOH� ������� 6�� ���� $Q� DQGHUHU� 6WHOOH� XQWHUVFKHLGHW%OHLFKHU DXFK� QDFK� $NWLRQV�� XQG� 5HDNWLRQVEHUHLFK�� YHUZHQGHW� DEHU� DXFK� GLH� %HJULIIH6WHXHUXQJV�� XQG�6LPXODWLRQVPRGHOO��9JO��%OHLFKHU��.����8QWHUQHKPXQJVVSLHOH� ������� 6S������I��� 9JO��.DUF]HZVNL�� 6����(QWZLFNOXQJ� ������� 6�� ����.DUF]HZVNL� XQWHUVFKHLGHW� LQ� JOHLFKHP6LQQH�QDFK�5HJHO��XQG�*HVWDOWXQJVV\VWHP��'DEHL�JLEW�GDV�5HJHOV\VWHP�GHQ�5DKPHQ�HLQHV



�� 7+(25(7,6&+(�*581'/$*(1
��� (LQVDW]� YRQ� 8QWHUQHKPHQVSODQVSLHOHQ� LQ� GHU� %HWULHEVZLUW�VFKDIWVOHKUH
����� 'DV�8QWHUQHKPHQVSODQVSLHO��(LQH�3UD[LVVLPXODWLRQ
������� (LQVDW]JHELHWH�YRQ�8QWHUQHKPHQVSODQVSLHOHQ
3ODQVSLHOH�N|QQHQ�]X�XQWHUVFKLHGOLFKHQ�=ZHFNHQ�HLQJHVHW]W�ZHUGHQ��1HEHQ�GHP(LQVDW]� LQ� GHQ�%HUHLFKHQ� )RUVFKXQJ� XQG�'LDJQRVWLN��ZHUGHQ� 3ODQVSLHOH� LP�%H�UHLFK�$XVELOGXQJ�XQG�7UDLQLQJ�HLQJHVHW]W���
'HU�(LQVDW]�YRQ�3ODQVSLHOHQ�LP�%HUHLFK�YRQ�)RUVFKXQJ�XQG�'LDJQRVWLN�NDQQ�GD�EHL� LQ� XQWHUVFKLHGOLFKHQ� $XVSUlJXQJHQ� HUIROJHQ�� GLH� QLFKW� LPPHU� XQXPVWULWWHQVLQG��%|KUHW�	�:RUGHOPDQQ�XQWHUVFKHLGHQ�GLH�6LPXODWLRQ�]XU�7KHRULHELOGXQJ��GLHDOV�/DERU��RGHU�4XDVL��([SHULPHQW��GXUFKJHI�KUW�ZHUGHQ�NDQQ�VRZLH�GLH�3URJQR�VHVLPXODWLRQ��� (UIROJW� GHU� (LQVDW]� HLQHU� 6LPXODWLRQ� EVSZ�� LP�/DERUH[SHULPHQW�VR�ZLUG�GDPLW�GDV�=LHO�YHUIROJW�PHQVFKOLFKHV�9HUKDOWHQ�LQ�VLPXOLHUWHQ�5HDOLWlWHQ]X�EHREDFKWHQ�XQG�]X�DQDO\VLHUHQ��'HU�0HQVFK�ZLUG�GDEHL�7HLO�HLQHV�]XPHLVW�VHKUHLQIDFKHQ�6LPXODWLRQVPRGHOOV��DQ�GHP��XQWHU�YDULLHUHQGHQ�XQG�NRQWUROOLHUWHQ�%H�GLQJXQJHQ�� $XIJDEHQ� XQG� 3UREOHPH� JHO|VW� ZHUGHQ� P�VVHQ�� $OV� SUREOHPDWLVFKHUZHLVW�VLFK�LQ�GLHVHP�=XVDPPHQKDQJ�GHU�5�FNVFKOX��DXI�PHQVFKOLFKHV�9HUKDO�WHQ� LQ� GHU�5HDOLWlW�� GD� KLHU� DXIJUXQG� GHU� VWDUN� YHUHLQIDFKWHQ� %HGLQJXQJHQ� QLFKWLPPHU�]ZHLIHOVIUHL�DXI�HLQH�hEHUHLQVWLPPXQJ�JHVFKORVVHQ�ZHUGHQ�NDQQ��,Q�MHGHP)DOO�VLQG�GLH�(UNHQQWQLVVH�MHGRFK�KLOIUHLFK�LP�+LQEOLFN�DXI�GLH�)RUPXOLHUXQJ�YRQ+\SRWKHVHQ���
,P�%HUHLFK�YRQ�/HKUH�XQG�)RUWELOGXQJ�HUIlKUW�GDV�3ODQVSLHO�HLQHQ�XPIDQJUHLFKHQ(LQVDW]��XQG�LVW�KLHU��LP�*HJHQVDW]�]XP�(LQVDW]�GHV�3ODQVSLHOV�LQ�)RUVFKXQJ�XQG'LDJQRVWLN�� DXFK�XQXPVWULWWHQ��'HU� HQWVFKHLGHQGH�9RUWHLO� GHV�3ODQVSLHOV� LVW� KLHUGLH� 9HUPLWWOXQJ� YRQ� /HUQ]LHOHQ� LQ� HLQHU� ³4XDVL�5HDOLWlW¦�� GLH� ULVLNRIUHLH� (QW�

6SLHOV� YRU�� ZlKUHQG� LP� *HVWDOWXQJVV\VWHP� GLH� 5ROOHQ� GHU� 7HLOQHKPHU� GHILQLHUW� ZHUGHQ�9JO��GHUV�� �(QWZLFNOXQJ��������6�����I��� 9JO��'|UQHU��'���6FKDXE��+���6SLHO��������6�����II��� 9JO��%|KUHW��&���:RUGHOPDQQ��3����3ODQVSLHO��������6�����II��� 9JO��%|KUHW��&���:RUGHOPDQQ��3����3ODQVSLHO��������6�����



7+(25(7,6&+(�*581'/$*(1 ��
VFKHLGXQJHQ�HUP|JOLFKW��� 'DEHL�HUIROJW�GHU�(LQVDW]�YRQ�3ODQVSLHOHQ�DQ�6FKXOHQ�DQ�)DFKKRFKVFKXOHQ�XQG�%HUXIVDNDGHPLHQ�VRZLH�DQ�8QLYHUVLWlWHQ���
,Q�GLHVHP�=XVDPPHQKDQJ� I�KUW�+|JVGDO�ZHLWHUKLQ� GHQ�(LQVDW]� YRQ�3ODQVSLHOHQDOV� )HUQSODQVSLHOH� DQ�� 6LH� N|QQHQ� GDEHL� DOV� RIIHQH� )HUQSODQVSLHOH� XQG� ILUPHQ�LQWHUQH� )HUQSODQVSLHOH� GXUFKJHI�KUW� ZHUGHQ�� gIIHQWOLFKH� ,QVWLWXWLRQHQ� XQG� %LO�GXQJVWUlJHU�ZLH� DXFK� )LUPHQ� UHJHQ� GXUFK�$XVVFKUHLEXQJHQ�ZHOWZHLW�0HQVFKHQ]XU�7HLOQDKPH�DQ�RIIHQHQ�)HUQSODQVSLHOHQ�DQ��8QWHUQHKPHQ�ELHWHQ�)HUQSODQVSLHOHDOV�7UDLQLQJVPD�QDKPH��RGHU�]XU�9RUEHUHLWXQJ�DXI�HLQ�3ODQVSLHOVHPLQDU�I�U� LKUH0LWDUEHLWHU� DQ�� 'D� GLH� 7HLOQHKPHU� EHL� )HUQSODQVSLHOHQ� QLFKW� DQ� HLQHP� 2UW� ]X�VDPPHQWUHIIHQ� EHVWHKW� DXFK� GLH� 0|JOLFKNHLW� GLHVH� LQ� )RUP� YRQ� 7HOHOHDUQLQJGXUFK]XI�KUHQ�� +LHU� HUIROJW� GLH� 'DWHQYHUELQGXQJ� �EHU� (XUR�,6'1�� VR� GD�� HLQH.RPPXQLNDWLRQ� ]ZLVFKHQ�7HLOQHKPHUQ� DQ� YHUVFKLHGHQHQ�2UWHQ� VRZLH�ZHLWHUKLQGHP�3ODQVSLHOOHLWHU�PLW�6LW]�LQ�HLQHU�=HQWUDOH�P|JOLFK�ZLUG���
'DV�3ODQVSLHO�NRPPW�VFKOLH�OLFK�DXFK�LQ�$VVHVVPHQW�&HQWHUQ�]XP�(LQVDW]��+LHUHUIROJW�GHU�(LQVDW]�]XU�3HUVRQDODXVZDKO��'LH�%HZHUEHU�ZHUGHQ�LQ�*UXSSHQ�PLW�GHU3ODQVSLHODXIJDEH�NRQIURQWLHUW�XQG�LQ�GHU�%HZlOWLJXQJ�GHU�DQ�VLH�JHVWHOOWHQ�$QIRU�GHUXQJ�GXUFK�3V\FKRORJHQ�EHREDFKWHW�XQG�EHZHUWHW���
������� (LQVDW]� YRQ� 8QWHUQHKPHQVSODQVSLHOHQ� LQ� GHU� EHWULHEVZLUW�VFKDIWOLFKHQ�$XV��XQG�:HLWHUELOGXQJ
6FKRQ�VHLW� OlQJHUHP�ZLUG LQ� HUVWHU�/LQLH� LQ�GHU�XQLYHUVLWlUHQ�/HKUH�KHUYRUJHKR�EHQ�� GD�� HV� QRWZHQGLJ� LVW�� GLH� $XVELOGXQJ� DQ� GHQ� $QIRUGHUXQJHQ� GHU� :LUW�VFKDIWVSUD[LV� ]X� RULHQWLHUHQ�� +LHU� ELHWHW� GDV� :LUWVFKDIWVOHEHQ� WlJOLFK� NRPSOH[H6LWXDWLRQHQ�� LQ� GHQHQ� (QWVFKHLGXQJHQ� JHWURIIHQ� ZHUGHQ� P�VVHQ�� 8QWHUQHK�PHQVSODQVSLHOH�ZHUGHQ�GDEHL�DOV�JHHLJQHWH�0HWKRGH� DQJHVHKHQ��XP�6WXGLHUHQGHDXI�GLHVH�6LWXDWLRQHQ�YRU]XEHUHLWHQ���

�� 9JO��%|KUHW��&���:RUGHOPDQQ��3����3ODQVSLHO��������6�����I��� 9JO��+|JVGDO��%����3ODQVSLHOH��������6������II��� 9JO��+|JVGDO��%����3ODQVSLHOH��������6������II��� 9JO��+|JVGDO��%����3ODQVSLHOH��������6�������� 9JO��)ULHGULFK��+���7VFKHUVLJ��5���3ODQVSLHO��������6�����



�� 7+(25(7,6&+(�*581'/$*(1
'DPLW�HUIlKUW�GDV�8QWHUQHKPHQVSODQVSLHO�VHLQHQ�YRUGHUJU�QGLJHQ�(LQVDW]�LP�%H�UHLFK� YRQ� $XVELOGXQJ� XQG� 7UDLQLQJ��� GD� XQWHUQHKPHULVFKHV� +DQGHOQ� QLFKW� QXUGXUFK�GLH�3UD[LV� ]X� HUOHUQHQ� LVW��6R� LVW� HV� HLQHU�3HUVRQ�QLFKW�P|JOLFK��(QWVFKHL�GXQJHQ��GLH�DXI�K|KHUHU�)�KUXQJVHEHQH�JHWURIIHQ�ZHUGHQ��]X�IlOOHQ��VR�ODQJH�VLHQLFKW� GLH� HQWVSUHFKHQGH� (QWVFKHLGXQJVEHIXJQLV� DXI� HLQHU� HQWVSUHFKHQGHQ� (EHQHHUKlOW�� 'DGXUFK� HQWIlOOW� GLH� 0|JOLFKNHLW�� VROFKH� (QWVFKHLGXQJHQ� ]X� WUDLQLHUHQ�:HUGHQ� GDQQ� VSlWHU� VROFKH�(QWVFKHLGXQJHQ� YRUJHQRPPHQ�� N|QQHQ� IDOVFKH�(QW�VFKHLGXQJHQ�GHQ�%HWULHE�XQWHU�8PVWlQGHQ� WHXHU�]X� VWHKHQ�NRPPHQ��'DKHU�ZLUGHV�DOV�EHVVHUHU�:HJ�DQJHVHKHQ��EHL�)�KUXQJVNUlIWHQ�SODQPl�LJ�(QWVFKHLGXQJVVL�WXDWLRQHQ� ]X� WUDLQLHUHQ�� 'DGXUFK� ZLUG� HV� 3HUVRQHQ� P|JOLFK�� XQWHUQHKPHULVFKH+DQGOXQJVIlKLJNHLWHQ�¤�JHZLVVHUPD�HQ�LP�³6FKRQUDXP¦�¤�]X�HQWZLFNHOQ��� ZHO�FKHU�8PVWDQG�EHUHLWV�DOV�HQWVFKHLGHQGHU�9RUWHLO�GHU�3ODQVSLHOPHWKRGH�KHUDXVJH�VWHOOW�ZXUGH���
'HP�3ODQVSLHO�OLHJW�GHPJHPl��GLH�,GHH�HLQHU�SUDNWLVFKHQ�(USUREXQJ�GHV�WKHRUH�WLVFK�HUOHUQWHQ�:LVVHQV�]XJUXQGH��'LHVH�,GHH�IDQG�QLFKW�HUVW�PLW�GHU�(QWZLFNOXQJYRQ�3ODQVSLHOHQ�(LQJDQJ�LQ�GLH�%HWULHEVZLUWVFKDIW��6FKRQ�VHKU�YLHO�IU�KHU��EHUHLWVXP�GLH�:HQGH�GHV�����]XP�����-DKUKXQGHUWV��ZDU�PDQ�VLFK�GHU�:LFKWLJNHLW�GLHVHV$VSHNWHV�EHZX�W��(U�ZXUGH�GXUFK�GLH�(LQULFKWXQJ�YRQ�hEXQJV��XQG�0XVWHUNRQWR�UHQ� XPJHVHW]W��� ,P� ZHLWHUHQ� 9HUODXI� KDW� VLFK� GDQQ� DXV� GHP�0XVWHUNRQWRU� GLH6FKHLQILUPD�HQWZLFNHOW��'LHV�GLHQWH�GHU�$QVWUHQJXQJ��GLH�5HDOLWlW�LQ�QRFK�VWlUNH�UHP�8PIDQJ�DOV�HV�GHU�0XVWHUNRQWRU�]XOLH��]X�VLPXOLHUHQ��� 'LH�6FKHLQILUPD�HWD�EOLHUWH�VLFK�VRZRKO�LQ�GHU�SlGDJRJLVFKHQ�DOV�DXFK�LQ�GHU�EHWULHEOLFKHQ�/HKUH��1H�EHQ�%HUOLQHU�:LUWVFKDIWVREHUVFKXOHQ�EHWHLOLJWHQ� VLFK� DXFK� ,QGXVWULHXQWHUQHKPHQ�9HUVLFKHUXQJVJHVHOOVFKDIWHQ��%DQNHQ�XQG�.DXIKlXVHU�DQ�GHU�0HWKRGH�GHU�6FKHLQ�ILUPHQDUEHLW���

�� 9JO��%OHLFKHU��.�� �8QWHUQHKPXQJVVSLHOH��������(V�ILQGHW�DEHU�DXFK�$QZHQGXQJ�DOV�([SH�ULPHQWLHUPRGHOO� I�U� )RUVFKXQJV]ZHFNH�� ]XU� $QWL]LSDWLRQ� EHWULHEVZLUWVFKDIWOLFKHU� $XIJD�EHQVWHOOXQJHQ��ZLH�DXFK�]XU�%HZHUEHUDXVZDKO�LQ�$VVHVVPHQW�&HQWHU�9HUDQVWDOWXQJHQ��9JO�2UWK��&�� �8QWHUQHKPHQVSODQVSLHOH��������6�����II��XQG�GLH�GRUW�DQJHJHEHQH�/LWHUDWXU��� 9JO��%OHLFKHU��.����(QWVFKHLGXQJVSUR]HVVH��������6������� 9JO��$EVFKQLWW����������(LQVDW]JHELHWH�YRQ�8QWHUQHKPHQVSODQVSLHOHQ��� 9JO� 3HQQGRUI��%�� �*HVFKLFKWH��������6������II��� 9JO��]XU�0HWKRGH�GHU�6FKHLQILUPHQDUEHLW�.DEXVFKDW��+�� �6FKHLQILUPHQDUEHLW��������6����II��� 9JO��.DEXVFKDW��+����6FKHLQILUPHQDUEHLW��������6�����



7+(25(7,6&+(�*581'/$*(1 ��
'DV�3ODQVSLHO� LVW� VRPLW� HLQH� DNWLYHUH� /HKUPHWKRGH� DOV� NODVVLVFKH� /HKUPHWKRGHQZLH�]�%��GLH�9RUOHVXQJ�� ,P�3ODQVSLHOXQWHUULFKW�ZLUG�GHU�/HUQHQGH� VWlUNHU� LQ�GDV*HVFKHKHQ�HLQJHEXQGHQ�XQG�NDQQ�GXUFK�hEHUQDKPH�GHU�*HVFKlIWVI�KUXQJ�HLQHV3ODQVSLHOXQWHUQHKPHQV��P|JOLFKHUZHLVH�HUVWPDOLJ��DNWLY�DP�(QWVFKHLGXQJVSUR]H�WHLOKDEHQ��� 'DU�EHU� KLQDXV� ZHLVW� GLH� OHUQSV\FKRORJLVFKH� )RUVFKXQJ� (UJHEQLVVHQDFK��GLH�GHU�3ODQVSLHOPHWKRGH�HLQH�EHVRQGHUV�KRKH�%HGHXWXQJ�DOV�/HKUPHWKRGH]XVFKUHLEHQ��� ,P�*HJHQVDW]�]X�DQGHUHQ�/HKUPHWKRGHQ�YHUGHXWOLFKW�GHU�8PJDQJPLW�HLQHP�6SLHO�GHQ�6WXGHQWHQ�VWlUNHU�ZDV�VLH�WXQ��VHKHQ�XQG�K|UHQ��6SLHOH�JHEHQGHQ�6WXGHQWHQ�HLQH�VFKQHOOH�5�FNPHOGXQJ��EHU�GLH�4XDOLWlW�LKUHU�(QWVFKHLGXQJHQ�$X�HUGHP� HUK|KHQ� 6SLHOH� GDV� ,QWHUHVVH� XQG� GLH�0RWLYDWLRQ� GHU� 6WXGHQWHQ��� ,QGLHVHP�6LQQH�VWHOOHQ�3ODQVSLHOH� LQ�0RGHOOHQ�EHWULHEVZLUWVFKDIWOLFKH�:LUNOLFKNHL�WHQ� GDU�� XP�GLH�:LUNXQJHQ� DXI]X]HLJHQ�� GLH� VLFK� DXV� GHQ� YRQ� GHQ�7HLOQHKPHUQJHWURIIHQHQ�XQWHUQHKPHULVFKHQ�(QWVFKHLGXQJHQ�HUJHEHQ��� +HLGDFN�VSULFKW�LQ�GLH�VHP�=XVDPPHQKDQJ�YRQ�5�FNNRSSHOXQJVSUR]HVVHQ��'XUFK�GLHVH� VWHOOW� HLQ�3ODQ�VSLHO� HLQHQ� YLHOIlOWLJHQ� N\EHUQHWLVFKHQ� /HUQSUR]H�� GDU�� GHU� I�U� GLH� 7HLOQHKPHUHLQH� KRKH�:LUNVDPNHLW� EHVLW]W�� GD� VLFK� GXUFK� GLH� 5�FNNRSSHOXQJVSUR]HVVH� GLHIROJHQGHQ�(IIL]LHQ]NULWHULHQ�IHVWVWHOOHQ�ODVVHQ���
75$163$5(1=� ,P� 3ODQVSLHO� LVW� HV� HLQHP� 7HLOQHKPHU� P|JOLFK�� GLH:LUNXQJHQ�VHLQHU�(QWVFKHLGXQJHQ�ZDKU]XQHKPHQ�9(5*/(,&+%$5.(,7� ,P� 3ODQVSLHO� LVW� HV� VHKU� JXW� P|JOLFK�� (QWVFKHL�GXQJVDOWHUQDWLYHQ� KHUDXV� ]X� DUEHLWHQ�� VLH� LP� +LQ�EOLFN�DXI�GDV�=LHO�DE]XZlJHQ�VRZLH�GLH�HU]LHOWHQ�(U�JHEQLVVH�PLW�GHP�DQJHVWUHEWHQ�2SWLPXP�]X�YHUJOHL�FKHQ�9(5,),=,(5%$5.(,7� 'LH� (UJHEQLVVH� GHU� MHZHLOV� YRUDQJHJDQJHQHQ� (QW�VFKHLGXQJHQ� HUP|JOLFKHQ� HV�� GDUDXI� QHXH� (QWVFKHL�GXQJHQ�DXI]XEDXHQ��'DEHL�NDQQ�GHU�(UIROJ�GHU�HLJH�QHQ�(QWVFKHLGXQJHQ�DXV�GHQ�HQWVWHKHQGHQ�(QWVFKHL�GXQJV�(UHLJQLV�.HWWHQ�DEJHOHLWHW�ZHUGHQ�
�� 9JO��%ORHFK��-���5�VFKHU��+����%$3��������6����I��� 9JO��+HLGDFN��&����3ODQVSLHO�3UD[LV��������6������� 9JO��5RELQVRQ�� -��� �5HVHDUFK� ������ ]LWLHUW� QDFK�'LOO�� :�5��� 'RSSHOW�� 1����$FTXLVLWLRQ�������6������� 9JO��)DEHO��0����)RUWHQWZLFNOXQJVSHUVSHNWLYHQ��������6������� 9JO��+HLGDFN��&����3ODQVSLHO�3UD[LV��������6�����I�



�� 7+(25(7,6&+(�*581'/$*(1
.255(.785)b+,*.(,7� 'XUFK� GHQ� UHNXUVLYHQ�3UR]H�� HUODXEW� GDV� 3ODQVSLHO�DQGHUV� DOV� LP� /HEHQ�� HLQH� hEHUSU�IXQJ� GHU� (QW�VFKHLGXQJVHUJHEQLVVH� XQG� GLH� 'XUFKI�KUXQJ� HLQHVQHXHQ��EHVVHUHQ�(QWVFKHLGXQJVYHUVXFKHV�=(,75$))(5())(.7� 'XUFK� GLH� =HLWUDIIXQJ� LP� 3ODQVSLHO� ZHUGHQ� (UJHE�QLVVH� VFKQHOOHU� HLQVLFKWLJ� DOV� LQ� GHU� 5HDOLWlW�� +LHUGDXHUW� HV� ]XP�7HLO�:RFKHQ� RGHU� -DKUH�� ELV� GLH�(U�JHEQLVVH� YROO]RJHQHU� (QWVFKHLGXQJHQ� HUVLFKWOLFKZHUGHQ��,P�3ODQVSLHO�N|QQHQ�VROFK�ODQJH�=HLWUlXPHDXI�ZHQLJH�7DJH�NRPSULPLHUW�ZHUGHQ��ZRGXUFK�GHP7HLOQHKPHU� GLH� .RQVHTXHQ]HQ� VHLQHU� (QWVFKHLGXQ�JHQ�GHXWOLFKHU�EHZX�W�ZHUGHQ�h%81*6())(.7� 'DGXUFK�� GD�� GLH� (QWVFKHLGXQJHQ� PHKUIDFK� GXUFK�JHVSLHOW�ZHUGHQ�� HUJLEW� VLFK� ]XVlW]OLFK� ]XP�/HUQHI�IHNW�HLQ�hEXQJV��XQG�*HZ|KQXQJVHIIHNW�
����� =XU�5HOHYDQ]�YRQ�.RPSOH[LWlW�LP�8QWHUQHKPHQVSODQVSLHO
������� 'HU�.RPSOH[LWlWVEHJULII
2IW�ZLUG�GLH�:HOW�PLW� GHQ�%HJULIIHQ�2UGQXQJ�XQG�8QRUGQXQJ�EHVFKULHEHQ��'LHOHGLJOLFKH�1XW]XQJ�GLHVHU�� ]ZHL�JHJHQVlW]OLFKH�3ROH� EHVFKUHLEHQGHQ�%HJULIIH� LVWMHGRFK�ZHQLJ�LQWHUHVVDQW��6R�LVW�8QRUGQXQJ�QLFKW�NODU�]X�XPVFKUHLEHQ�XQG�LVW�GDV�ZDV�VLH�VHOEVW�RIIHQEDUW��2UGQXQJ�LVW�KLQJHJHQ�VFKQHOO�]X�EHVFKUHLEHQ��ZLUG�UDVFKWULYLDO� XQG� LQ� GHU�)ROJH� VFKQHOO� XQLQWHUHVVDQW��� 'DKHU� NDQQ� GDV� )ROJHQGH� DQJH�QRPPHQ�ZHUGHQ��³(V�PX��HWZDV�'ULWWHV�JHEHQ��GDV�ZHGHU�WRWDOH�8QRUGQXQJ�QRFKYROONRPPHQH�2UGQXQJ�LVW��HWZDV��GDV�QLFKW� WULYLDO��VRQGHUQ�NRPSOL]LHUW� LVW��RKQHXQJHRUGQHW�]X�VHLQ��.RPSOH[LWlW�¦�� 'DEHL�PHLQW�.RPSOH[LWlW�VWHWV�HWZDV�'ULWWHV�GDV�VLFK�]ZLVFKHQ�]ZHL�HQWJHJHQJHVHW]WHQ�3ROHQ�EHILQGHW��(WZDV�'ULWWHV��GD��1�U�UHWUDQGHUV DOV�GHQ�.RQWLQHQW�GHU�.RPSOH[LWlW�EH]HLFKQHW��XQG�ZRU�EHU�HV�NHLQHQJHVLFKHUWHQ�%HJULII�JLEW���
�� 1�UUHWUDQGHUV��7�� �:HOW��������6������II��� 1�UUHWUDQGHUV��7�� �:HOW��������6������



7+(25(7,6&+(�*581'/$*(1 ��
'LH�:XU]HOQ�GHV�%HJULIIHV�.RPSOH[LWlW�ILQGHQ�VLFK�LP�*ULHFKLVFKHQ�XQG�/DWHLQL�VFKHQ��'HU�*ULHFKLVFKH�%HJULII�³SOHNZ¦ EHGHXWHW�³IOHFKWHQ��VWULFNHQ¦��� 'DV�/D�WHLQLVFKH�³FRPSOLFR¦ NDQQ�PLW�³]XVDPPHQIDOWHQ¦��EHUVHW]W�ZHUGHQ���� 'HPQDFKZlUHQ� 2EMHNWH�� GLH� DOV� NRPSOH[� ]X� EH]HLFKQHQ� VLQG�� LQ� LUJHQGHLQHU�:HLVH� YHU�IORFKWHQ�XQG�]XVDPPHQJHIDOWHW��:ROOWH�PDQ�.RPSOH[LWlW�DOV�GLH�$EZHVHQKHLW�YRQ(LQIDFKKHLW��GHU�JHJHQVlW]OLFKH�%HJULII�]X�.RPSOH[LWlW��EH]HLFKQHQ��VR�HUIRUGHUWHGLHV�� ]X�EHVWLPPHQ��ZDV�(LQIDFKKHLW� EHGHXWHW��'DV� LVW�ZLHGHUXP�HLQH� NRPSOH[H$QJHOHJHQKHLW�� 'HU� HKHPDOV� JHEUlXFKOLFKH� HQJOLVFKH� %HJULII� ³VLPSOLFLW\¦ EH�VFKUHLEW�GHQ�=XVWDQG�GHU�(LQIDFKKHLW�XQG�OHLWHW�VLFK�YRQ�HLQHP�$XVGUXFN�KHU��GHUHLQPDO�JHIDOWHW�EHGHXWHW��'LH�LQGRHXURSlLVFKHQ�%HJULIIVVWlPPH�³SOLF¦ XQG�³SOH[¦JHKHQ� ZLHGHUXP� DXI� GHQ� JOHLFKHQ� LQGRHXURSlLVFKHQ� %HJULIIVVWDPP� ³SOHN¦ ]X�U�FN���� .|QQWH�HWZDV�.RPSOH[HV�GHPQDFK�DXFK�HLQIDFK�VHLQ��ZHQQ�HV�QXU�HLQPDOJHIDOWHW�LVW"
(V�]HLJW�VLFK��GD��GHU�%HJULII�.RPSOH[LWlW� LQ�VLFK�VHOEVW�EHUHLWV�NRPSOH[�JHEDXWLVW���� (LQHU� DOOJHPHLQHQ� 'HILQLWLRQ� VFKHLQW� HU� VLFK� RIIHQVLFKWOLFK� ]X� HQW]LHKHQ�1DFK�*HOO�0DQQ LVW� HLQ� HLQ]LJHU�.RPSOH[LWlWVEHJULII�P|JOLFKHUZHLVH� DEHU� DXFKQLFKW� DXVUHLFKHQG�� ³>���@� XP� XQVHUH� LQWXLWLYHQ�9RUVWHOOXQJHQ� YRQ� GHU� %HGHXWXQJGHV�:RUWHV� ZLHGHU]XJHEHQ�� 9LHOOHLFKW� P�VVHQ� ZLU� PHKUHUH� YHUVFKLHGHQH� $UWHQYRQ�.RPSOH[LWlW�GHILQLHUHQ��YRQ�GHQHQ�ZLU�XQV�HLQLJH�QRFK�QLFKW�HLQPDO�YRUVWHO�OHQ�N|QQHQ¦����
:LOO�PDQ�YHUVFKLHGHQH�$UWHQ�YRQ�.RPSOH[LWlW�GHILQLHUHQ��VR� LVW�HLQ�$VSHNW��GHUVWHWV�DXIWDXFKW��GHUHQ�.RQWH[WDEKlQJLJNHLW���� 6R�H[LVWLHUHQ�DXFK�LQ�XQWHUVFKLHGOL�FKHQ�'LV]LSOLQHQ� YHUVFKLHGHQH� VSH]LILVFKH�'HILQLWLRQHQ� XQG� %HJULIIH���� $QGHUH$VSHNWH�ZHLVHQ�ZLHGHUXP�GDUDXI�KLQ��GD��GLH�.RPSOH[LWlW�DXFK�NRQWH[WXQDEKlQ�JLJH�'LPHQVLRQHQ�EHLQKDOWHW���� 'HU�%H]XJVUDKPHQ�GHV�.RPSOH[LWlWVEHJULIIHV�LVWGHPJHPl��RIIHQVLFKWOLFK�PHKUGLPHQVLRQDO���� XQG� HV� Ol�W� VLFK� ]XQlFKVW� IHVWKDO�
�� 9JO��1�UUHWUDQGHUV��7�� �:HOW��������6������II��� 9JO��/DQJHQVFKHLGW�5HGDNWLRQ��+UVJ�����*ULHFKLVFK��������6��������� 9JO��/DQJHQVFKHLGW�5HGDNWLRQ��+UVJ�����/DWHLQLVFK�'HXWVFK��������6�������� 9JO��*HOO�0DQQ��0�� �4XDUN��������6�������� /XKPDQQ��1����6\VWHPH��������6�������� *HOO�0DQQ��0����4XDUN��������6�������� *HOO�0DQQ��0����4XDUN��������6�������� 9JO��+H\OLJKHQ��)����*URZWK��������6������� *HOO�0DQQ��0����4XDUN��������6�������� 5RVHQ��5����&RPSOH[LW\��������6������
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WHQ�� GD�� HU� XQWHU� NRQWH[WDEKlQJLJHQ� XQG� NRQWH[WXQDEKlQJLJHQ� *HVLFKWVSXQNWHQ]X�EHOHXFKWHQ�LVW�
������� 0HKUGLPHQVLRQDOLWlW� YRQ�.RPSOH[LWlW� LP�8QWHUQHKPHQVSODQ�VSLHO
'LH�WUDGLWLRQHOOHQ�$XVELOGXQJVPHWKRGHQ��ZLH�9RUOHVXQJHQ��6HPLQDUH�XQG�hEXQ�JHQ�VLQG�YRUZLHJHQG�DXI�GLH�9HUPLWWOXQJ�YRQ�:LVVHQ�DXVJHULFKWHW��%HLP�(LQVDW]YRQ�8QWHUQHKPXQJVVSLHOHQ� VWHKHQ� KLQJHJHQ� LP� DOOJHPHLQHQ� ³>���@� GLH� 7UDQVIRU�PDWLRQ� YRQ�:LVVHQ� LQ� .|QQHQ� XQG� GLH� *HZLQQXQJ� SHUV|QOLFKHU� +DOWXQJ��� LP9RUGHUJUXQG¦�����'DV�LP�9RUIHOG�HUZRUEHQH�XQG�YHUDUEHLWHWH�:LVVHQ�VROO�KLHU�]XU$QZHQGXQJ�JHODQJHQ���� ,Q�GLHVHP�=XVDPPHQKDQJ�ZLUG�EHL�(LQVDW]�HLQHV�3ODQ�VSLHOV�PD�JHEOLFK�GDV�/HUQ]LHO�YHUIROJW��NRPSOH[HV�'HQNHQ�]X�VFKXOHQ����
'LH�)lKLJNHLW�]XP�NRPSOH[HQ�'HQNHQ�VRZLH�GHVVHQ�7UDLQLQJ�ZLUG�KHXWH� LPPHUZLFKWLJHU��GD�GLH�:HOW�]XQHKPHQG�NRPSOH[HU�ZDKUJHQRPPHQ�ZLUG��%HUHLWV�LQ�GHU9HUJDQJHQKHLW� ZXUGH� ]XQHKPHQGH� .RPSOH[LWlW� PLW� (YROXWLRQ� DVVR]LLHUW�� ³$WOHDVW��VLQFH�WKH�GD\V�RI�'DUZLQ��WKH�LGHD�RI�HYROXWLRQ�KDV�EHHQ�DVVRFLDWHG�ZLWK�WKHLQFUHDVH�RI� FRPSOH[LW\�� LI�ZH� JR�EDFN� LQ� WLPH�ZH� VHH�RULJLQDOO\� VLPSOH� V\VWHPV�HOHPHQWDU\� SDUWLFOHV�� DWRPV��PROHFXOHV�� XQLFHOOXODU� RUJDQLVPV�� ZKLOH�PRUH� DQGPRUH� FRPSOH[� V\VWHPV� �PXOWLFHOOXODU� RUJDQLVPV�� YHUWHEUDWHV�� PDPPDOV�� KXPDQEHLQJV��DSSHDU�LQ�ODWHU�VWDJHV�¦���
'DV�I�KUW�GD]X��GD��$XIJDEHQ�XQG�3UREOHPH�KHXW]XWDJH�LPPHU�|IWHU�]XHUVW�XQWHUGHP�%HJULII�.RPSOH[LWlW� VXEVXPLHUW�ZHUGHQ��'LH� LQ�GLHVHP�=XVDPPHQKDQJ� HU�ZDUWHWHQ� /|VXQJVVFKZLHULJNHLWHQ� I�KUHQ� RIW� YRQ� YRUQKHUHLQ� ]X�5HVLJQDWLRQ�� GLH
��� 8QWHU�SHUV|QOLFKHU�+DOWXQJ�YHUVWHKW�3UHKP��LQ�$QOHKQXQJ�DQ�%ORKP��GLH�)lKLJNHLW��:LVVHQQLFKW�QXU�]XU�$XVDUEHLWXQJ�SUDNWLVFKHU�0D�QDKPHQ�]X�QXW]HQ��VRQGHUQ�DXFK�GLH�)lKLJNHLWGHU� 3UlVHQWDWLRQ� XQG� 'XUFKVHW]XQJ� LP� (QWVFKHLGXQJVJUHPLXP�� 9JO�� 3UHKP�� +��-���0$5.86��������6������%ORKP��+����3ODQVSLHOH��������6���������� 3UHKP��+��-����0$5.86��������6������1DFK�5\OH LVW�HV�HLQ�8QWHUVFKLHG��RE�HLQH�3HUVRQXP�EHVWLPPWH�7DWVDFKHQ�ZHL��RGHU�HLQH�7lWLJNHLW�DXVI�KUHQ�NDQQ��9JO��5\OH��*�� �%HJULII�������6������(LQ�3ODQVSLHO�HLJQHW�VLFK�MHGRFK�SULQ]LSLHOO�VRZRKO�]XU�9HUPLWWOXQJ�EHWULHEV�ZLUWVFKDIWOLFKHQ� )DNWHQZLVVHQV� DOV� DXFK� ]XU� (QWZLFNOXQJ� GHV� =XVDPPHQKDQJVZLVVHQV�9JO��%ORHFK��-���'|KQH��6�5���+DUWXQJ��6���2UWK��&���(LQVDW]��������6�������� 9JO��%OHLFKHU��.����(QWVFKHLGXQJVSUR]HVVH��������6�����II���� 9JO��*UDI��-�� �3ULQ]LS��������6�������� +H\OLJKHQ��)����*URZWK��������6����
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XQVDFKJHPl�H�9HUHLQIDFKXQJHQ�RGHU�P|JOLFKHUZHLVH�DXFK�GLH�8QWHUODVVXQJ�YRQ3UREOHPO|VXQJHQ�]XU�)ROJH�KDW��+LHU�LVW�HV�RIIHQVLFKWOLFK�HLQ�(UIRUGHUQLV�XQVHUHU=HLW�� %HVFKUlQNXQJHQ� VHLWHQV� GHV� ,QGLYLGXXPV� DXI]XGHFNHQ�� XP�.RPSOH[LWlW� LQHLQHU� DQJHPHVVHQHQ�:HLVH� ]X� UHGX]LHUHQ�� GHQQ� GDV� PHQVFKOLFKH� $QWL]LSDWLRQV�YHUP|JHQ�VWHOOW�VLFK�KlXILJ�DOV�OLPLWLHUHQGHU�)DNWRU�GDU���� *HOLQJW�GLHV��VR�N|QQWHHLQHU� ]XQHKPHQGHQ� .RPSOH[LWlW� PLW� JHHLJQHWHQ� 0D�QDKPHQ� HQWJHJHQJHWUHWHQZHUGHQ�� GLH� HLQH� 3UREOHPVWHOOXQJ� KDQGKDEEDU� HUVFKHLQHQ� ODVVHQ�� GD� GXUFK� HLQHYHUVlXPWH�$QSDVVXQJ�YRQ�$XIJDEHQ�XQG�3UREOHPHQ� DQ� HLQH� NRPSOH[HUH�:DKU�QHKPXQJ�GHU�8PZHOW�YLHOIDFKH�3UREOHPH�HUZDFKVHQ�N|QQHQ����
%HLVSLHOKDIW� I�U� HLQH� VROFKH� /|VXQJ� LVW� GDV� 9RUJHKHQ� GHV� 8QWHUQHKPHQV� *RUH$VVRFLDWHV��6R�NDQQ�HLQ�,QGLYLGXXP�VFKHLQEDU�]X�HLQHU�PD[LPDOHQ�=DKO�YRQ����,QGLYLGXHQ� HLQH� VLQQYROOH� %H]LHKXQJ� XQWHUKDOWHQ�� 6FKRQ� GLHVH�� DXI� GHQ� HUVWHQ%OLFN�NOHLQ�ZLUNHQGH�=DKO�� HUIRUGHUW� GLH�%HZlOWLJXQJ� YRQ� ������:HFKVHOEH]LH�KXQJHQ�GXUFK�HLQ�,QGLYLGXXP��HLQH�YHUJOHLFKVZHLVH�EHHLQGUXFNHQGH�=DKO��'DV�LQ'HODZDUH�DQVlVVLJH�8QWHUQHKPHQ�*RUH�$VVRFLDWHV��HLQ�8QWHUQHKPHQ�PLW�0LOOLDU�GHQ�8PVlW]HQ�XQG�7DXVHQGHQ�YRQ�$QJHVWHOOWHQ��EHU�FNVLFKWLJW�GLHVHV�:LVVHQ� LQGHU�:HLVH��GD��NHLQH�0LWDUEHLWHUHLQKHLW�PHKU�DOV�����0HQVFKHQ�XPID�W����
1LFKW�LPPHU�LVW�MHGRFK�GDV�OLPLWLHUWH�PHQVFKOLFKH�$QWL]LSDWLRQVYHUP|JHQ�I�U�XQ�]XUHLFKHQGH� RGHU� XQWHUODVVHQH� 3UREOHPO|VXQJHQ� YHUDQWZRUWOLFK�� 6R� LVW� GLHPHQVFKOLFKH�)lKLJNHLW�]XP�NRPSOH[HQ�XQG�JDQ]KHLWOLFKHQ�'HQNHQ�RIIHQVLFKWOLFKHQWZLFNOXQJVIlKLJ���� DEHU� YLHOIDFK� XQ]XUHLFKHQG� DXVJHSUlJW���� 'LHV� LVW� P|JOL�FKHUZHLVH�HLQH�8UVDFKH��GLH�]X�,JQRUDQ]�HUIRUGHUOLFKHU�3UREOHPO|VXQJHQ�I�KUW��³$F\QLF�PLJKW� VD\� WKDW� FRPSOH[LW\� LV� D� HXSKHPLVP� IRU� LJQRUDQFH�� ZKDW� ZH� GRQ�WXQGHUVWDQG�LV�FRPSOH[�¦��� 'LH�KHXWLJH�=HLW�HUIRUGHUW�MHGRFK�]XQHKPHQG�HLQ�'HQ�NHQ�LQ�NRPSOH[HQ�=XVDPPHQKlQJHQ��HLQ��7KLQNLQJ�LQ�FRPSOH[LW\���XP�DGlTXDWH3UREOHPO|VXQJHQ� KHUEHL]XI�KUHQ���� 'D]X� LVW� HV� QRWZHQGLJ�� GD�� �3ULQ]LS� GHU.RPSOH[LWlW�� QDFKYROO]LHKHQ� ]X� N|QQHQ���� ³:HU� >���@� 3ULQ]LSLHQ� YHUVWHKW�� NDQQ
��� 9JO��*URVVPDQQ��&�� �.RPSOH[LWlWVEHZlOWLJXQJ��������6�������� 9JO��6FKURGHU��+�0����%HGHXWVDPNHLW��������6�������� 9JO��.HHVH��&����)LUPHQ��������6�������� 9JO��$EVFKQLWW���������0HWDNRJQLWLRQ��'LH�6WHXHUXQJ�GHV�HLJHQHQ�'HQNHQV���� 9JO��*UDI��-�� �3ULQ]LS��������6�������� <DWHV��)�(�� �&RPSOH[LW\��������6��5�������� 9JO��%OLVV��&����0DQDJHPHQW��������6������I���� 9JO��*UDI��-����3ULQ]LS��������6�����
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DEVWUDKLHUHQ�XQG�GHQNW�NRPSOH[��:HU�ZLHGHUXP�SULQ]LSLHOO�QDFKYROO]LHKHQ�NDQQ�ZLH� NRPSOH[H� 3UR]HVVH� DEODXIHQ� XQG� LQ�ZHOFKHQ� 6WUXNWXUHQ� GLHV� JHVFKLHKW�� JH�ZLQQW�0XW� ]XP�+DQGHOQ�� 8QG� GDUDXI� NRPPW� HV� VFKOLH�OLFK� EHL� GHQ�+HUDXVIRU�GHUXQJHQ�GHU�=XNXQIW�HQWVFKHLGHQG�DQ�¦���
������� =XP� =XVDPPHQKDQJ� YRQ� .RPSOH[LWlW�� /HUQ]LHOHQ� XQG� /HU�QHUIROJ�LP�8QWHUQHKPHQVSODQVSLHO
,P� +LQEOLFN� DXI� GHQ� VR� VFKZHU� ]X� IDVVHQGHQ� %HJULII� GHU� .RPSOH[LWlW��� VRZLHGHVVHQ�0HKUGLPHQVLRQDOLWlW�LP�8QWHUQHKPHQVSODQVSLHO��� HUJHEHQ�VLFK�QXQ�HLQLJH)UDJHVWHOOXQJHQ�
=XQlFKVW� H[LVWLHUHQ� LQ�GHU�/LWHUDWXU�YHUVFKLHGHQH�0HLQXQJHQ�GD]X��ZRGXUFK� GLH.RPSOH[LWlW�HLQHV�8QWHUQHKPHQVSODQVSLHOPRGHOOV�GHWHUPLQLHUW�ZLUG���� (LQ�,QGH[�GHU�DOOJHPHLQJ�OWLJH�$XVVDJHQ�GDU�EHU�]XOl�W��ZLH�NRPSOH[�HLQ�3ODQVSLHO�LVW��H[L�VWLHUW�ELVKHU�QLFKW��³1R�JHQHUDOO\�DFFHSWHG�LQGH[�RI�JDPH�FRPSOH[LW\�H[LVWV��6WLOO�WKH�QXPEHU�RI�JDPH�FKDUDFWHULVWLFV�RI�D� VLPXODWLRQ� UHIOHFWV� WKH� FRPSOH[LW\� OHYHOIRU�D�SDUWLFXODU�JDPH�¦��� ,Q�GLHVHP�=XVDPPHQKDQJ�ILQGHQ�VLFK�XQJHQDXH�.ODVVL�ILNDWLRQHQ�ZLH�HLQIDFKH�XQG�NRPSOH[H�3ODQVSLHOH���� 3ODQVSLHOH�XQWHUVFKLHGOLFKHU.RPSOH[LWlW�� ZREHL� GDEHL� DXFK� DXI� GHUHQ� XQWHUVFKLHGOLFKH� 6FKZLHULJNHLW� JH�VFKORVVHQ� ZLUG���� RGHU� LP� DQJOR�DPHULNDQLVFKHQ� DXFK� VLPSOH� DQG� FRPSOH[� JD�PHV����
8P�LQ�GLHVHP�=XVDPPHQKDQJ�]X�HLQHU�$QQlKHUXQJ�]X�JHODQJHQ��ZLUG� LQ�GLHVHU$UEHLW�GLH�)UDJH�DXIJHZRUIHQ�ZRULQ�GDV�3ULQ]LS�GHU�.RPSOH[LWlW�� LQ�=XVDPPHQ�KDQJ�PLW�8QWHUQHKPHQVSODQVSLHOHQ���EHUKDXSW�EHVWHKW��'DEHL� LVW� DXI�GLH� VSH]LIL�VFKH� 6LPXODWLRQVWHFKQLN� EHLP� 3ODQVSLHO� EH]XJ� ]X� QHKPHQ�� 6LH� NRQQWH� QDFK� 6L�PXODWLRQVPRGHOO��� XQG�(QWVFKHLGXQJVVSLHO��� XQWHUVFKLHGHQ� VRZLH�ZHLWHUKLQ� DOV
��� 9JO��*UDI��-����3ULQ]LS��������6�������� 9JO��$EVFKQLWW����������'HU�.RPSOH[LWlWVEHJULII���� 9JO��$EVFKQLWW����������0HKUGLPHQVLRQDOLWlW�YRQ�.RPSOH[LWlW�LP�8QWHUQHKPHQVSODQVSLHO���� 9JO��2UWK��&����8QWHUQHKPHQVSODQVSLHOH��������6�������� *RODV��%����&RPSOH[LW\��������6��������� 9JO��3UHKP��+��-�� �0$5.86��������6�����I���� 9JO��6RQGHUHJJHU��:�� �(QWZXUI��������6�������� 9JO��'LOO��:�5���'RSSHOW��1�� �$FTXLVLWLRQ��������6�������� 9JO��$EVFKQLWW����������'DV�8QWHUQHKPHQVSODQVSLHO��(LQ�6LPXODWLRQVPRGHOO�
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HLQH� 0HQVFK�0DVFKLQH�6LPXODWLRQ��� LQWHUSUHWLHUW� ZHUGHQ�� 'DUDXV� UHVXOWLHUHQ]ZHL�)XQNWLRQHQ� GHV�8QWHUQHKPHQVSODQVSLHOV�� =XP�HLQHQ� GLH� )XQNWLRQ� GHV�8Q�WHUQHKPHQVSODQVSLHOV�DOV�0RGHOO��EHU�HLQHQ�*HJHQVWDQGVEHUHLFK�VRZLH�]XP�DQGH�UHQ�GLH�)XQNWLRQ�DOV�/HKU�/HUQ�,QVWUXPHQW�
'XUFK� GLHVH� 8QWHUVFKHLGXQJ� JHOLQJW� HV�� GHQ� .RPSOH[LWlWVEHJULII� LP� 8QWHUQHK�PHQVSODQVSLHO�]XQlFKVW�LQ�]ZHLIDFKHU�:HLVH�]X�YHUDQNHUQ��6R�LVW�.RPSOH[LWlW�LQ=XVDPPHQKDQJ� PLW� GHU� 0RGHOOELOGXQJ� DOV� DWWULEXWLYH� (LJHQVFKDIW� YRQ� 6\VWH�PHQ��� ]X� LQWHUSUHWLHUHQ�� ,Q� =XVDPPHQKDQJ� PLW� GHU� )XQNWLRQ� DOV� /HKU�/HUQ�,QVWUXPHQW�LVW�.RPSOH[LWlW�DOV�DWWULEXWLYH�(LJHQVFKDIW�YRQ�(QWVFKHLGXQJHQ��� DQ�]XVHKHQ�� (LQH� VROFKH� 6LFKWZHLVH� HUP|JOLFKW�ZLHGHUXP� GLH� %HWUDFKWXQJ�ZHLWHUHU'LPHQVLRQHQ� YRQ� .RPSOH[LWlW� LP� 8QWHUQHKPHQVSODQVSLHO� LQ� ]ZHL� 8QWHUVX�FKXQJVEHUHLFKHQ�� ,P�%HUHLFK�GHU�0RGHOOELOGXQJ�ZLUG�GLH�8QWHUVXFKXQJ�REMHNWL�YHU� (LJHQVFKDIWHQ� YRQ� .RPSOH[LWlW�� XQWHU� %HU�FNVLFKWLJXQJ� GHU� 6\VWHPWKHRULH�P|JOLFK�� LP�%HUHLFK�GHU�/HKU�/HUQ�)RUVFKXQJ�ZLUG��XQWHU�%HU�FNVLFKWLJXQJ�NR�JQLWLRQVSV\FKRORJLVFKHU�XQG�HQWVFKHLGXQJVWKHRUHWLVFKHU�)RUVFKXQJ��GLH�8QWHUVX�FKXQJ�VXEMHNWLYHU�:DKUQHKPXQJHQ�YRQ�.RPSOH[LWlW�XQG�GHV�GDUDXV� UHVXOWLHUHQ�GHQ�8PJDQJV�YRQ�3HUVRQHQ�PLW�8QWHUQHKPHQVSODQVSLHOHQ�P|JOLFK�
)�U�GHQ�ZHLWHUHQ�)RUWJDQJ�GHU�$UEHLW�LVW�]XQlFKVW�GHU�=XVDPPHQKDQJ�YRQ�.RP�SOH[LWlW�PLW� GHQ� LP�8QWHUQHKPHQVSODQVSLHO� YHUIROJWHQ� =LHOHQ� LQ� GHU� /HKU�/HUQ�)RUVFKXQJ�ZLFKWLJ��6R� LPSOL]LHUHQ�RIIHQVLFKWOLFK�GLH�PLW� GHP�(LQVDW]� HLQHV�8Q�WHUQHKPHQVSODQVSLHOV� YHUIROJWHQ� /HUQ]LHOH� GHQ�*UDG� DQ� .RPSOH[LWlW� GHV� 8QWHU�QHKPHQVSODQVSLHOV�� ]XP� DQGHUHQ� QLPPW� GLH� .RPSOH[LWlW� HLQHV� 8QWHUQHK�PHQVSODQVSLHOV�(LQIOX��DXI�GHQ�/HUQHUIROJ�GHU�7HLOQHKPHU��'DKHU�VROO��LQ�(UJlQ�]XQJ� GHU� WKHRUHWLVFKHQ�*UXQGODJHQ�� LQ� GHQ� QlFKVWHQ� EHLGHQ�*OLHGHUXQJVSXQNWHQEH]XJ�DXI�GHQ�=XVDPPHQKDQJ�YRQ�.RPSOH[LWlW�XQG�/HUQ]LHOHQ� VRZLH�ZHLWHUKLQGHQ�=XVDPPHQKDQJ�YRQ�.RPSOH[LWlW�XQG�/HUQHUIROJHQ�HLQJHJDQJHQ�ZHUGHQ�

��� 9JO��$EVFKQLWW����������'DV�8QWHUQHKPHQVSODQVSLHO��(LQ�(QWVFKHLGXQJVVSLHO���� 9JO��$EVFKQLWW����������,QWHUSUHWDWLRQ�GHU�6LPXODWLRQVWHFKQLN�EHLP�3ODQVSLHO���� 9JO��$EVFKQLWW��������.RPSOH[LWlW�DOV�DWWULEXWLYH�(LJHQVFKDIW�YRQ�6\VWHPHQ�



�� 7+(25(7,6&+(�*581'/$*(1
��������� =XP�=XVDPPHQKDQJ�YRQ�.RPSOH[LWlW�XQG�/HUQ]LHOHQ
'LH�(QWZLFNOXQJ�HLQHV�8QWHUQHKPHQVSODQVSLHOV��GDV�LQ�GHU�/HKUH�HLQJHVHW]W�ZHU�GHQ�VROO��VHW]W�]XQlFKVW�GLH�)RUPXOLHUXQJ�YRQ�/HUQ]LHOHQ�YRUDXV���� $OV�/HUQ]LHOHZHUGHQ� GDEHL� =LHOYRUVWHOOXQJHQ� EH]�JOLFK� GHU� )lKLJNHLWHQ� EH]HLFKQHW�� GLH� YRQ/HUQHQGHQ� LQ� =XVDPPHQKDQJ� PLW� HLQHU� 8QWHUULFKWVPHWKRGH� HUZRUEHQ� ZHUGHQN|QQHQ���� $XIJUXQG�GHU�NRPSOH[HQ�$QIRUGHUXQJVVLWXDWLRQ� LP�3ODQVSLHO� N|QQHQGDEHL�DOOH�/HUQ]LHOHEHQHQ�HUUHLFKW�ZHUGHQ��6R�VFKDIIHQ�3ODQVSLHOH�DXIJUXQG�LKUHUNRPSOH[HQ� XQG�ZHLWHUKLQ� LQWHUGHSHQGHQWHQ� 3UREOHPVWHOOXQJHQ� GLH� %DVLV� I�U� GLH/HUQHEHQHQ�GHU��$QDO\VH���GHU��6\QWKHVH��DOV� DXFK�GHV� �%HZHUWHQV����� 2IIHQ�VLFKWOLFK�EHVWHKW�GDKHU�GHU�IROJHQGH�=XVDPPHQKDQJ��-H�NRPSOH[HU�GDV�3ODQVSLHOXP�VR�PHKU�/HUQ]LHOH�N|QQHQ�PLW�HLQHP�3ODQVSLHO�YHUIROJW�ZHUGHQ�
0LW�HLQIDFKHQ��� 6SLHOHQ�ZLUG�QXQ�EVSZ��GDV�=LHO�YHUIROJW��GHQ�6SLHOHUQ�DXI]X]HL�JHQ��GD��(QWVFKHLGXQJHQ�LQ�XQWHUVFKLHGOLFKHQ�%HUHLFKHQ�XQG�]X�XQWHUVFKLHGOLFKHQ=HLWSXQNWHQ� 9HUNQ�SIXQJHQ� DXIZHLVHQ�� $X�HUGHP�� GD�� (QWVFKHL�GXQJVRUJDQLVDWLRQ� XQG� (QWVFKHLGXQJVSUR]HGXUHQ� .RQVHTXHQ]HQ� EH]�JOLFK� GHU/|VXQJVTXDOLWlW�KDEHQ����
%HL�(LQVDW]�HLQHV�3ODQVSLHOV�PLW�HLQHP�JUR�HQ�$XVPD��DQ�'DWHQ�ZLUG�GDV�,QGLYL�GXXP�]XVlW]OLFK�GHU�1RWZHQGLJNHLW�GHU� ,QIRUPDWLRQVEHZlOWLJXQJ�DXVJHVHW]W��ZR�GXUFK� GLH� )lKLJNHLW� ]XU� SHUV|QOLFKHQ� ,QIRUPDWLRQVYHUDUEHLWXQJ� WUDLQLHUW� ZLUG����'LHVHP�=ZHFN� GLHQWH� EVSZ�� GLH� (QWZLFNOXQJ� GHV� ³&DUQHJLH� 7HFK�0DQDJHPHQW*DPH¦�� GDV� EHZX�W� NRPSOH[HU� JHVWDOWHW� ZXUGH� DOV� DQGHUH�� ELV� ]X� GLHVHP� =HLW�

��� 9JO��$EVFKQLWW������.RPSOH[LWlW�DOV�DWWULEXWLYH�(LJHQVFKDIW�YRQ�(QWVFKHLGXQJHQ���� 9JO��$FKWHQKDJHQ��)���0H\HU��+�/����&XUULFXOXPUHYLVLRQ��������6������II���� 9JO��3RVFK��3���6FKQHLGHU��:���0DQQ��:�(����8QWHUULFKWVSODQXQJ��������6����I���� 9JO��%|KUHW��&���:RUGHOPDQQ��3����3ODQVSLHO��������6��������� :LH�GLH�$XVI�KUXQJHQ� ]XP�.RPSOH[LWlWVEHJULII� ]HLJHQ� NRQQWHQ�� LPSOL]LHUW� GHU�7HUPLQXVHLQIDFK�QLFKW� ]ZDQJVOlXILJ� DXFK�ZHQLJ�NRPSOH[��9JO��$EVFKQLWW� ���������'HU�.RPSOH[L�WlWVEHJULII��'D�MHGRFK�]X�GLHVHP�=HLWSXQNW�QLFKW�PHKU��EHU�GHQ�=XVDPPHQKDQJ�DXVJHVDJWZHUGHQ�NDQQ��ZHUGHQ�GLH�7HUPLQL�VR�JHEUDXFKW��ZLH�VLH�LQ�GHU�YRUOLHJHQGHQ�/LWHUDWXU�YRU]X�ILQGHQ�VLQG���� 9JO��'LOO��:�5���'RSSHOW��1����$FTXLVLWLRQ��������6�������� 9JO��%ORHFK��-����0RGHOOLHUXQJ��������6������
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SXQNW�YRUOLHJHQGH��6LPXODWLRQHQ��'DU�EHU�KLQDXV�GLHQWH�HV�DXFK�GHU�(QWZLFNOXQJGHU�IROJHQGHQ�)lKLJNHLWHQ����
¾ 'LH� )lKLJNHLW� DQWL]LSLHUHQ�� SODQHQ� XQG� KDQGHOQ� ]X� N|QQHQ�� XP� JHSODQWH� (U�JHEQLVVH�LQ�HLQHU�NRPSOH[HQ�6LWXDWLRQ�]X�HU]LHOHQ�¾ 'LH�5ROOH�GHV�*HQHUDOLVWHQ�VRZLH�GHV�6SH]LDOLVWHQ�NRPELQLHUHQ�]X�N|QQHQ�¾ 0LW�DQGHUHQ�0HQVFKHQ�HIIHNWLY�]XVDPPHQDUEHLWHQ�]X�N|QQHQ�
'DQHEHQ�ZHUGHQ� XQWHU� DQGHUHP� GLH� IROJHQGHQ� /HUQ]LHOH� LQ� =XVDPPHQKDQJ�PLWGHU�3ODQVSLHOPHWKRGH�LQ�GHU�/LWHUDWXU�JHQDQQW����
� 'LH�)|UGHUXQJ�YRQ�JDQ]KHLWOLFKHP�XQG�KDQGOXQJVRULHQWLHUWHP�'HQNHQ�� 'LH�(UK|KXQJ�GHU�)lKLJNHLW�]XP�3UREOHPO|VHQ�� 'LH�,GHQWLILNDWLRQ�XQG�)RUPXOLHUXQJ�YRQ�=LHOHQ�� 'LH�(QWZLFNOXQJ�XQG�'XUFKVHW]XQJ�YRQ�6WUDWHJLHQ�]XU�=LHOHUUHLFKXQJ�� *HJHEHQH��]XPHLVW�XPIDQJUHLFKH��,QIRUPDWLRQHQ�DQDO\VLHUHQ�N|QQHQ�� 'LH�HQWVFKHLGXQJVRULHQWLHUWH�$XIEHUHLWXQJ�GHU�,QIRUPDWLRQHQ�� 'LH�JHHLJQHWH�$XVZDKO�GHU�]XU�9HUI�JXQJ�VWHKHQGHQ�,QVWUXPHQWH�XQG�GHUHQHQWVFKHLGXQJVRULHQWLHUWH�$QZHQGXQJ�DXI�GDV�,QIRUPDWLRQVPDWHULDO�� (QWVFKHLGXQJVEHUHLFKH�LQ�$EKlQJLJNHLW�YRP�8QWHUQHKPHQV]LHO�ORNDOLVLHUHQ�� 'LH�LQ�GHQ�(QWVFKHLGXQJVEHUHLFKHQ�HQWKDOWHQHQ�3ODQXQJVSUREOHPH�HUNHQQHQXQG�7HLO]LHOH�IRUPXOLHUHQ�� (UNHQQHQ�� GD�� (LQ]HOHQWVFKHLGXQJHQ� DXI� 7HLOEHUHLFKH� GHV� 8QWHUQHKPHQVZLUNHQ�XQG�LQWHUGHSHQGHQW�]X�DQGHUHQ�8QWHUQHKPHQVEHUHLFKHQ�VLQG�� 'XUFK� %HU�FNVLFKWLJXQJ� GHV� =HLWIDNWRUV� GLH� G\QDPLVFKH� (QWZLFNOXQJ� YRQ6\VWHPHQ�DXI]HLJHQ�� 'XUFK� KlXILJHV� 7UHIIHQ� YRQ� (QWVFKHLGXQJHQ� GLH� (QWVFKHLGXQJVIUHXGLJNHLWVWHLJHUQ�� 'DUVWHOOXQJ�GHU�'\QDPLN�YRQ�(QWVFKHLGXQJVSUR]HVVHQ�
��� 9JO��'LOO��:�5���'RSSHOW��1�� �$FTXLVLWLRQ��������6������$XFK�&RKHQ��.�-���X�D����0DQD�JHPHQW�*DPH���������� =X� GLHVHQ� XQG�ZHLWHUHQ� /HUQ]LHOHQ�� GLH� GXUFK� GHQ� (LQVDW]� YRQ�8QWHUQHKPHQVSODQVSLHOHQDQJHVWUHEW� ZHUGHQ� YJO�� EVSZ��%ORHFK�� -�� �0RGHOOLHUXQJ� ������� 6�� ���� I���*RHUW]HQ��+���6LPXOWDQSODQXQJ��������6�����II���3UHKP��+��-�� �0$5.86��������6�����II���5RKQ� :�(���0HWKRGLN� ������� 6�� ����7DGGLFNHQ��8����6LPXODWLRQVVSLHOH� ������� 6�� ��� II���%DHWJH�� -��%LHWKDKQ�� -���%RNUDQ]��5����,QIRUPDWLRQ��������6�����+|JVGDO��%����3ODQVSLHOH� ������� 6����
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� 9HUEHVVHUXQJ� GHU� .HQQWQLVVH� ]XP� 8PJDQJ� PLW� ,QVWUXPHQWHQ� XQG� GHUHQ*UHQ]HQ�HUNHQQHQ�N|QQHQ�� ,Q�GHU�/DJH�VHLQ��(QWVFKHLGXQJHQ�XQWHU�8QVLFKHUKHLW�YRUEHUHLWHQ�]X�N|QQHQ�� 'XUFK�GDV�6SLHO�ZLUG�LQWHQGLHUW��GLH�/HUQPRWLYDWLRQ�]X�VWHLJHUQ�

/HUQ]LHOH
GLH� GXUFK� GLHRUJDQLVDWRULVFKH�*H�VWDOWXQJ� GHV� 6SLHOVDQJHVWUHEW�ZHUGHQ

GLH�GLH�*UXSSHQSUR]HVVHLP�8PJDQJ�PLW�8QWHU�QHKPHQVSODQVSLHOHQEHWUHIIHQ

GLH�GXUFK�GLH�LQKDOWOLFKH*HVWDOWXQJ�GHV�6SLHOVDQJHVWUHEW�ZHUGHQ

(UOHUQHQ�YRQ�LQGL�YLGXHOOHQ�$XVHLQDQGHU�VHW]XQJHQ�PLW�GHUVDFKOLFKHQ�8PZHOW

GLH�GDV�JHVDPWH�UHDOH%H]XJVV\VWHP,QGXVWULHXQWHUQHKPHQEHWUHIIHQ
GLH�GLH�)XQNWLRQV�EHUHLFKH�HLQHV,QGXVWULHXQWHUQHKPHQVEHWUHIIHQ

0DWHULDOZLUWVFKDIW��/DJHU�KDOWXQJ�XQG�3URGXNWLRQ $EVDW] ,QYHVWLWLRQ��)LQDQ]LHUXQJXQG�5HFKQXQJVZHVHQ
$EELOGXQJ����� 6\VWHPDWLVLHUXQJ�YRQ�/HUQ]LHOHQ�LP�+LQEOLFN�DXI�GLH�(QW�ZLFNOXQJ�HLQHV�8QWHUQHKPHQVSODQVSLHOV���
$XIJUXQG�GHU�9LHO]DKO�YRQ�/HUQ]LHOHQ�� GLH�PLW� HLQHP�3ODQVSLHO� YHUIROJW�ZHUGHQN|QQHQ��LVW�HV�VLQQYROO�GLH�/HUQ]LHOH�]X�V\VWHPDWLVLHUHQ��2UWK�JHKW�LQ�GLHVHP�=X�VDPPHQKDQJ�EVSZ��YRQ�DOOJHPHLQHQ�/HUQ]LHOWD[RQRPLHQ�DXV��XQG�HQWZLFNHOW�HLQH7D[RQRPLH�NRJQLWLYHU�XQG�DIIHNWLYHU�/HUQ]LHOH���� :HLWHUKLQ�VWHKHQ�GLH�/HUQ]LHOH
��� *RHUW]HQ��+����6LPXOWDQSODQXQJ��������6�������� 9JO��2UWK��&����8QWHUQHKPHQVSODQVSLHOH��������6�����II��$XFK�LQ�GHU�$UEHLW�YRQ�2UWK�OLH�IHUW�GDV�.RQ]HSW�GHU�6FKO�VVHOTXDOLILNDWLRQHQ��QHEHQ�GHQ�NRJQLWLYHQ�XQG�DIIHNWLYHQ�/HUQ�]LHOHQ�� HLQHQ� $QVDW]� ]XU� %HVFKUHLEXQJ� YRQ� /HUQ]LHOHQ� LP� 8QWHUQHKPHQVSODQVSLHO�� 9JO�GHUV����8QWHUQHKPHQVSODQVSLHOH��������6�����II�
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LP�8QWHUQHKPHQVSODQVSLHO�DXFK�LQ�=XVDPPHQKDQJ�PLW�GHP�.RQ]HSW�GHU�6FKO�V�VHOTXDOLILNDWLRQHQ�� DXI� GHUHQ� 9HUPLWWOXQJ� DEJH]LHOW� ZLUG�� XQG� GLH� GDPLW� HLQHQ5DKPHQ�]XU�6\VWHPDWLVLHUXQJ�ELHWHQ����
$P�NRQNUHWHQ�%HLVSLHO�NDQQ�HLQH�6\VWHPDWLVLHUXQJ�GHU�/HUQ]LHOH�LP�+LQEOLFN�DXIGLH�(QWZLFNOXQJ�HLQHV�8QWHUQHKPHQVSODQVSLHOV�EVSZ��LQ�GHU�YRQ�*RHUW]HQ�YRUJH�QRPPHQHQ�:HLVH�HUIROJHQ��6LH�KDW�HLQH�*UXSSLHUXQJ�YRQ�/HUQ]LHOHQ�YRUJHQRP�PHQ��GLH�XQWHU�GHP�*HVLFKWVSXQNW�GHU�(QWZLFNOXQJ�HLQHV�8QWHUQHKPHQVSODQVSLHOVHUIROJWH���� >9JO��$EELOGXQJ����@�
��������� =XP�=XVDPPHQKDQJ�YRQ�.RPSOH[LWlW�XQG�/HUQHUIROJ
8QWHUQHKPHQVSROLWLVFKH�(QWVFKHLGXQJVSUREOHPH�ZHUGHQ�]XP�HLQHQ�YRQ�GHQ�UHOH�YDQWHQ�|NRQRPLVFKHQ�9DULDEOHQ�VRZLH�]XP�DQGHUHQ�YRP�9HUKDOWHQ�GHU�SUREOHP�O|VHQGHQ� 0HQVFKHQ� GRPLQDQW� EHHLQIOX�W���� 'DEHL� KlQJW� GHU� HUIROJORVH� YHUVXVHUIROJUHLFKH�8PJDQJ�YRQ� ,QGLYLGXHQ�PLW�HLQHP�3ODQVSLHO�RIWPDOV�YRQ�GHU�.RP�SOH[LWlW�GHV�3ODQVSLHOV�DE���� -H�QDFK�.HQQWQLV��GLH�HLQ�%HWUDFKWHU� HLQHV�6\VWHPV�EHU�GLH�0HQJH��GLH�4XDOLWlW�VRZLH�GLH�9DULDELOLWlW�YRQ�(OHPHQWHQ�XQG�5HODWLRQHQEHVLW]W��VWHOOW�VLFK�LKP�HLQ�6\VWHP�LQ�XQWHUVFKLHGOLFKHU�7UDQVSDUHQ]�GDU��.RPSOH�[LWlW��DOV�DWWULEXWLYH�(LJHQVFKDIW�YRQ�6\VWHPHQ���� HUJLEW�VLFK�GHPJHPl��QLFKW�QXUDXV�REMHNWLYHQ�(LJHQVFKDIWHQ��VRQGHUQ�DXFK�DXV�VXEMHNWLYHQ�:DKUQHKPXQJHQ����ZDV� GD]X� I�KUW�� GD��0HQVFKHQ� XQWHUVFKLHGOLFKHU�4XDOLILNDWLRQ� ]X� XQWHUVFKLHGOL�FKHQ�(UJHEQLVVHQ�JHODQJHQ����
,Q� GHU� 9HUJDQJHQKHLW� ZXUGHQ� ]DKOUHLFKH� 8QWHUVXFKXQJHQ� ]XP� =XVDPPHQKDQJGHV�.RPSOH[LWlWVJUDGHV�HLQHV�8QWHUQHKPHQVSODQVSLHOHV�PLW�GHP�/HUQHUIROJ�HLQHV7HLOQHKPHUV� GXUFKJHI�KUW��2EJOHLFK� GLHVH� 8QWHUVXFKXQJHQ� ]X� XQWHUVFKLHGOLFKHQ
��� 9JO��+DUWXQJ��6����)|UGHUXQJ��������6�����II��9JO��DXFK�%ORHFK��-���+DUWXQJ��6���.DXHU�*���2UWK��&����(LQVDW]��������6�����II��+DUWXQJ�I�KUW�ZHLWHUKLQ�DXFK�.RQ]HSWH�]XU�3ODQXQJYRQ�/HUQ]LHOHQ�LQ�GHU�EHUXIOLFKHQ�%LOGXQJ�DXV��9JO��+DUWXQJ��6����)|UGHUXQJ��������6����II���� 9JO��*RHUW]HQ��+����6LPXOWDQSODQXQJ��������6�����II��$XI�GLHVHP�/HUQ]LHONDWDORJ�EDVLHUWGDV�YRQ�LKU�HQWZLFNHOWH�6LPXODWLRQVPRGHOO�68%352��9JO��GLHV����6LPXOWDQSODQXQJ�������6�����X��6������II���� :LWWH��(����8QWHUQHKPXQJVVSLHO��������6�������� 9JO��2UWK��&����8QWHUQHKPHQVSODQVSLHOH��������6�����II���� 9JO��$EVFKQLWW��������.RPSOH[LWlW�DOV�DWWULEXWLYH�(LJHQVFKDIW�YRQ�6\VWHPHQ���� 9JO��%URQQHU��5�� �.RPSOH[LWlW��������6S���������� 9JO��$EVFKQLWW������8PJDQJ�YRQ�3HUVRQHQ�PLW�NRPSOH[HQ�6\VWHPHQ�
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(UJHEQLVVHQ� JHODQJWHQ���� Ol�W� VLFK� GRFK� ]XVDPPHQIDVVHQG� IHVWKDOWHQ�� GD�� GHU.RPSOH[LWlWVJUDG�EHL�(LQVDW]�HLQHV�3ODQVSLHOV�LQ�GHU�$XVELOGXQJ�GHP�9RUZLVVHQGHU�7HLOQHKPHU� DQJHSD�W�ZHUGHQ� VROOWH�� XP� GLH�*UXQGODJH� I�U� HLQHQ� HIIL]LHQWHQ/HUQHUIROJ� ]X� VFKDIIHQ���� 'DYRQ� JHKW� DXFK�+DXVFKLOGW DXV�� XQG� EH]HLFKQHW� GLH.RPSOH[LWlW�� GLH�GHQ� LQGLYLGXHOOHQ�/HUQHUIROJ� LP�3ODQVSLHO�PD[LPLHUW�� DOV�.RQ�IURQWDWLRQ� HLQHV� 7HLOQHKPHUV� PLW� GHU� I�U� LKQ� �RSWLPDOHQ� .RPSOH[LWlW����� ZDVEHLVSLHOKDIW�LQ�GHU�YRQ�$FKWHQKDJHQ��7UDPP��3UHLVV��6HHPDQQ�:HLPDU�	�6FKXQFNEHVFKULHEHQHQ�:HLVH�HUIROJHQ�NDQQ��6ROOHQ�NRPSOH[H�6\VWHPH� OHUQHQG�HUVFKORV�VHQ�ZHUGHQ��VR� LVW�HV�]XQlFKVW�VLQQYROO�GLH�)XQNWLRQ�XQG�GLH� LQ�GHU�6WUXNWXU�GHV6\VWHPV� DQJHOHJWH� VSH]LILVFKH� 3UREOHPO|VXQJ� XQWHU� +HUDQ]LHKXQJ� YHUHLQIDFKWHU0RGHOOH�]X�YHUGHXWOLFKHQ��(LQH�VROFKH�9RUJHKHQVZHLVH�HUP|JOLFKW�HV�� IU�K]HLWLJGLH�NRQVWLWXWLYHQ�0HUNPDOH�GHV�6\VWHPV��JDQ]KHLWOLFK�DQDO\WLVFK�VRZLH�JOHLFKVDPLQGXNWLY�� DP� NRQNUHWHQ� %HLVSLHO� ]X� HUDUEHLWHQ�� :HLWHUKLQ� NDQQ� HLQ� VROFKHV*UXQGPRGHOO� GDQQ� LQ� ]XQHKPHQGHP�0D�H� DXVGLIIHUHQ]LHUW� XQG� YHUGLFKWHW� ZHU�GHQ��ZRGXUFK�GDQQ�DXFK�HLQ�HOHPHQWHQKDIW�V\QWKHWLVFKHV�9RUJHKHQ�P|JOLFK�ZLUG�+LHU�LVW�HV�GHP�/HUQHU�P|JOLFK�VLFK�DXI�HLQ]HOQH�%DXVWHLQH�]X�NRQ]HQWULHUHQ��RKQHGHQ�*HVDPW]XVDPPHQKDQJ�DXV�GHQ�$XJHQ�]X�YHUOLHUHQ����
$XIJUXQG� DNWXHOOHU� =XVDPPHQIDVVXQJHQ� H[LVWLHUHQGHU� 8QWHUVXFKXQJHQ�� GLH��ZLHDXVJHI�KUW��LP�+LQEOLFN�DXI�GLH�1RWZHQGLJNHLW�HLQHU�$QSDVVXQJ�GHU�.RPSOH[LWlWDQ� GDV� 9RUZLVVHQ� GHU� 7HLOQHKPHU� DXI� HLQ� HLQKHLWOLFKHV� (UJHEQLV� ]XU�FNJHI�KUWZHUGHQ�N|QQHQ���� ZLUG�DQ�GLHVHU�6WHOOH�DXI�HLQH�HUQHXWH�=XVDPPHQIDVVXQJ�YHU�]LFKWHW��XQG�EHLVSLHOKDIW�HLQH�8QWHUVXFKXQJ�YRQ�+DUWXQJ�GDUJHVWHOOW��'LHVH�8QWHU�VXFKXQJ� ³>���@� HQWVWDQG� DXV� GHP� YRQ� GHU� 'HXWVFKHQ� )RUVFKXQJVJHPHLQVFKDIW����������JHI|UGHUWHQ�)RUVFKXQJVSURMHNW� �/HKUHQ�XQG�/HUQHQ�PLW�+LOIH�FRPSX�WHUJHVW�W]WHU�6LPXODWLRQHQ�]XU�8QWHUQHKPHQVI�KUXQJ�� LQVEHVRQGHUH�]XU� ,QYHVWLWL�
��� 9JO��2UWK��&����8QWHUQHKPHQVSODQVSLHOH��������6�����II���%ORHFK��-���.DXHU��*���2UWK��&���8QWHUQHKPHQVSODQVSLHOH��������6�������� 9JO��2UWK��&����8QWHUQHKPHQVSODQVSLHOH��������6�����II��VRZLH�6�����XQG�GLH�GRUW�DQJHJH�EHQH�/LWHUDWXU��=XP�PHQVFKOLFKHQ�9RUZLVVHQ�YJO��$EVFKQLWW��������9RUZLVVHQ��6SLHJHO�GHV(UIDKUXQJVKLQWHUJUXQGHV�HLQHV�,QGLYLGXXPV���� 9JO��+DXVFKLOGW��-�� �.RPSOH[LWlW��������6������I��'LHV�LVW�]XP�%HLVSLHO�GHVKDOE�VLQQYROO�GD�HV�EHLP�9HUVDJHQ�LP�8PJDQJ�PLW�.RPSOH[LWlW�EVSZ��]XP�$EEDX�LQWULQVLVFKHU�0RWLYD�WLRQ� XQG� ]XP� 5�FNJDQJ� GHU� .RKlVLRQ� ]ZLVFKHQ� JHPHLQVDP� DUEHLWHQGHQ� *UXSSHQ� RGHU7HDPV�NRPPHQ�NDQQ��9JO��6FKURGHU��+�0����%HGHXWVDPNHLW��������6�������� 9JO�� $FKWHQKDJHQ�� )��� 7UDPP�� 7��� 3UHLVV�� 3��� 6HHPDQQ�:HLPDU�� +��� -RKQ�� (�*��6FKXQFN��$����/HUQKDQGHOQ��������6��������� 9JO��2UWK��&����8QWHUQHKPHQVSODQVSLHOH��������6�����II���+DUWXQJ��6����)|UGHUXQJ�������6�����II�
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RQV�� XQG� 3URGXNWLRQVSODQXQJC��� KHUDXV¦���� 8QWHU� +HUDQ]LHKXQJ� GHU� LQ� GLHVHP)RUVFKXQJVSURMHNW� EHUHLWV� HLQJHVHW]WHQ� XQG� ZHLWHUHQWZLFNHOWHQ� ,QVWUXPHQWH� ZDUGDV� �EHUJHRUGQHWH� =LHO� GLHVHU�$UEHLW� GLH� OHUQHIIL]LHQWH�*HVWDOWXQJ� GHV�(LQVDW]HVHLQHV�8QWHUQHKPHQVSODQVSLHOV�LQ�GHU�EHUXIOLFKHQ�)RUWELOGXQJ�]X�XQWHUVXFKHQ��'D�]X�ZXUGH�]XP�HLQHQ�GXUFK�$QSDVVXQJHQ�GHU�.RPSOH[LWlW�GHV�3ODQVSLHOHV�DQ�GDV9RUZLVVHQ� VRZLH� GHQ� MHZHLOLJHQ� /HUQIRUWVFKULWW� GHU� 7HLOQHKPHU� GHU� (LQIOX�� GHU(QWVFKHLGXQJVNRPSOH[LWlW� DXI� GHQ� /HUQHUIROJ� XQWHUVXFKW�� ]XP� DQGHUHQ� ZXUGHQ0D�QDKPHQ� HQWZLFNHOW�� ZHOFKH� GLH� 5HIOH[LYLWlW� GHU� 7HLOQHKPHQGHQ� I|UGHUWH����ZRGXUFK�HLQ�SRVLWLYHU�(IIHNW�DXI�GHQ�/HUQHUIROJ�DQJHQRPPHQ�ZXUGH���� 'LH�8Q�WHUVXFKXQJHQ�ZXUGHQ�GDEHL� DXI�%DVLV�GHV�8QWHUQHKPHQVSODQVSLHOV�(S86���� GDVVRZRKO� ]X� /HUQ�� DOV� DXFK� ]X� ([SHULPHQWLHU]ZHFNHQ� HLQJHVHW]W� ZHUGHQ� NDQQ����GXUFKJHI�KUW��'HU�9HUVXFKVDXIEDX�JHVWDOWHWH�VLFK�GDEHL�ZLH�IROJW���� >9JO��$EELO�GXQJ����@�

([SHULPHQWHOOH�3KDVH3UlWHVW 7HVWSKDVH 3RVWWHVW
x 0XOWLSOH&KRLFH�)UDJHERJHQx 1HW]ZHUNx )DOOVWXGLH

PRGXODU KHUN|PPOLFK
VXN]HVVLYH6WHLJHUXQJ YROOH.RPSOH[LWlW YROOH.RPSOH[LWlW

QHXH�6LWXDWLRQ x 0XOWLSOH&KRLFH�)UDJHERJHQx 1HW]ZHUNx )DOOVWXGLHJHNUHX]WHU�(LQVDW]�GHU�]XVlW]OLFKHQ�)UDJHE|JHQ
,QGLYLGXHOO *UXSSHQDUEHLW ,QGLYLGXHOOEHJOHLWHQGH�/HKUH��9RUOHVXQJ�$EELOGXQJ����� $EODXI�GHU�8QWHUVXFKXQJ���

��� 'DV� 3URMHNW� ZXUGH� LP� 5DKPHQ� GHV� 6FKZHUSXQNWSURJUDPPV� C/HKU�/HUQ�3UR]HVVH� LQ� GHUNDXIPlQQLVFKHQ�(UVWDXVELOGXQJC�$]��%O��������JHI|UGHUW���� +DUWXQJ��6����)|UGHUXQJ��������6�����=X�GHQ� LQ�GLHVHP�=XVDPPHQKDQJ�HQWVWDQGHQHQ�$U�EHLWHQ�YJO��DXFK�%ORHFK��-���+DUWXQJ��6���.DXHU��*���2UWK��&����(LQVDW]��������%ORHFK��-��.DXHU��*���2UWK��&����8QWHUQHKPHQVSODQVSLHOH��������%ORHFK��-���'|KQH��6�5���+DUWXQJ�6���2UWK��&�� �(LQVDW]��������%ORHFK��-���+DUWXQJ��6���2UWK��&�� �8QWHUQHKPHQVSODQVSLHOH�������%ORHFK��-���+DUWXQJ��6���2UWK��&�� �(LQVDW]��������%ORHFK��-���+DUWXQJ��6���2UWK�&�� �)|UGHUXQJ���������� 9JO��]X�GLHVHP�$VSHNW�$EVFKQLWW����������0HWDNRJQLWLRQ��'LH�6WHXHUXQJ�GHV�HLJHQHQ�'HQ�NHQV���� 9JO��+DUWXQJ��6����)|UGHUXQJ��������6����II���� 9JO��]XP�8QWHUQHKPHQVSODQVSLHO�(S86�$EVFKQLWW����������'DUVWHOOXQJ�GHV�8QWHUQHKPHQV�SODQVSLHOV�(S86���� 9JO��%ORHFK��-���5�VFKHU��+����(386��������6��������� 9JO��+DUWXQJ��6����)|UGHUXQJ��������6���� +DUWXQJ��6����)|UGHUXQJ��������6������



�� 7+(25(7,6&+(�*581'/$*(1
'LH�8QWHUVXFKXQJ�EHLQKDOWHWH� HLQHQ�3UlWHVW�� HLQH� H[SHULPHQWHOOH� 3KDVH� XQG� HLQH7HVWSKDVH� VRZLH� VFKOLH�OLFK� HLQHQ�3RVWWHVW�� ,P�3UlWHVW�ZXUGH� ]XQlFKVW� GDV�9RU�ZLVVHQ�GHU�7HLOQHKPHU�MHZHLOV�LQGLYLGXHOO�HUKREHQ��6R�HUIROJWH�PLWWHOV�HLQHV�0XO�WLSOH�&KRLFH�)UDJHERJHQV� GLH� (UKHEXQJ� GHV� )DNWHQZLVVHQV�� PLWWHOV� HLQHU� 1HW]�ZHUN�(UKHEXQJ� GLH� GHV� =XVDPPHQKDQJVZLVVHQ�� :HLWHUKLQ� ZXUGH� GLH� 7UDQV�IHUOHLVWXQJ�PLWWHOV�HLQHU�)DOOVWXGLH�HUKREHQ�
=XU�'XUFKI�KUXQJ�GHU�H[SHULPHQWHOOHQ�3KDVH�ZXUGH�GDV�3ODQVSLHO� LQ�]ZHL�XQWHU�VFKLHGOLFKHQ� 9HUVXFKVDQRUGQXQJHQ� GDUJHERWHQ�� %HL� GHU� HUVWHQ� 9HUVXFKVDQRUG�QXQJ��GLH� DOV�KHUN|PPOLFKH�'XUFKI�KUXQJ� EH]HLFKQHW�ZXUGH�� EOLHE�GLH�.RPSOH�[LWlW� �EHU� GHQ� JHVDPWHQ� 9HUVXFKVDXIEDX� KLQZHJ� NRQVWDQW� XQG� GLH� 7HLOQHKPHUHQWVFKLHGHQ��EHU�GHQ�JHVDPWHQ�6SLHO]HLWUDXP�YRQ�I�QI�3HULRGHQ��EHU�DOOH�9DULD�EOHQ��,Q�GHU�]ZHLWHQ�9HUVXFKVDQRUGQXQJ��DOV�PRGXODUH�'XUFKI�KUXQJ�EH]HLFKQHW�ZXUGH�GLH�.RPSOH[LWlW�KLQJHJHQ�LQ�GHU�IROJHQGHQ�:HLVH�VXN]HVVLYH�JHVWHLJHUW����
¾ ���678)(��,Q�GHU�HUVWHQ�6WXIH�ZXUGHQ�GHQ�7HLOQHKPHUQ�GLH�3URGXNWLRQVPHQJHQYRUJHJHEHQ�� 'LH� 7HLOQHKPHU� ZDUHQ� GXUFK� GHQ� .DXI� RGHU� GHQ� 9HUNDXI� YRQ0DVFKLQHQ� VRZLH� GHU� 'LVSRVLWLRQ� GHV� 3HUVRQDOV� DXIJHIRUGHUW� HLQH� DXVUHL�FKHQGH�3URGXNWLRQVNDSD]LWlW�EHUHLW]XVWHOOHQ��VRZLH�DX�HUGHP�GLH�QRWZHQGLJHQ5RKVWRIIPHQJHQ�EHUHLW]XVWHOOHQ�¾ ��� 678)(��=X� GHQ�(QWVFKHLGXQJHQ� GHU� HUVWHQ�6WXIH� WUDWHQ� ]XVlW]OLFK� GLH� 3UR�GXNWLRQVPHQJHQ�¾ ��� 678)(�� =XP�$EVDW]� GHU� JHSODQWHQ� 3URGXNWLRQVPHQJHQ�ZDUHQ� GLH�0DUNH�WLQJ�,QVWUXPHQWH�GXUFK�GLH�7HLOQHKPHU�]X�JHVWDOWHQ��6R�PX�WHQ�DXI�GLHVHU�6WX�IH�GLH�9HUNDXIVSUHLVH�GHU�3URGXNWH�IHVWJHOHJW�ZHUGHQ�¾ ���678)(��+LHU�ZXUGH�HV�HUIRUGHUOLFK��GD��GLH�7HLOQHKPHU�]XVlW]OLFK�GLH�(QW�VFKHLGXQJHQ�EH]�JOLFK�GHU�$XIZHQGXQJHQ�I�U�:HUEXQJ�XQG�.XQGHQGLHQVW�EH�U�FNVLFKWLJWHQ�¾ ��� 678)(�� ,P�)LQDQ]LHUXQJV�%HUHLFK�ZDU� VFKOLH�OLFK��EHU� GLH�$XIQDKPH�XQG7LOJXQJ�YRQ�.UHGLWHQ�VRZLH��EHU�HLQH�NXU]IULVWLJH�7HUPLQDQODJH� I�U�(LQ]DK�OXQJV�hEHUVFK�VVH�]X�HQWVFKHLGHQ�

��� 9JO��+DUWXQJ��6����)|UGHUXQJ��������6������I�



7+(25(7,6&+(�*581'/$*(1 ��
,Q�GHU�7HVWSKDVH�NDP�GDV�3ODQVSLHO�OHGLJOLFK�LQ�GHU�KHUN|PPOLFKHQ�'XUFKI�KUXQJ]XU�$QZHQGXQJ��'DEHL�ZXUGHQ�LQ�EHLGHQ�3KDVHQ�XQWHUVFKLHGOLFKH�$XVJDQJVVLWXD�WLRQHQ��� NRQ]LSLHUW��,Q�HLQHP�3RVWWHVW�ZXUGHQ�PLW�GHQ�JOHLFKHQ�(UKHEXQJVLQVWUX�PHQWHQ�ZLH�LP�3UlWHVW��ZLHGHUXP�LQGLYLGXHOO��GLH�DQJHI�KUWHQ�:LVVHQVDUWHQ�HUKR�EHQ��ZREHL�HV�GLHVPDO�GDUXP�JLQJ�GHQ�:LVVHQVHUZHUE�DXI�VHLWHQ�GHU�7HLOQHKPHUIHVW]XVWHOOHQ�
'LH�8QWHUVXFKXQJ�GHU�/HUQHUIROJH�HUIROJWH�GDQQ�LQ�$EKlQJLJNHLW�YRQ�/HUQ]LHOHQ�GLH�LQ�=XVDPPHQKDQJ�PLW�MHGHU�GHU�I�QI�6WXIHQ�IRUPXOLHUW�ZXUGHQ���� +LHU�NRQQWHLQVJHVDPW�IHVWJHVWHOOW�ZHUGHQ��GD��GLH�*UXSSHQ��GLH� LQ�GHU�PRGXODUHQ�'XUFKI�K�UXQJ� VSLHOWHQ�� ]X� EHVVHUHQ�(UJHEQLVVHQ� JHODQJWHQ� DOV� GLHMHQLJHQ�� GLH� LQ� GHU�KHU�N|PPOLFKHQ�'XUFKI�KUXQJ VSLHOWHQ�� (V� NRQQWH� GDKHU� JHIROJHUW� ZHUGHQ�� GD�� GLHPRGXODUH�'XUFKI�KUXQJ�]X�EHVVHUHQ�(UJHEQLVVHQ�EHL�GHQ�7HLOQHKPHUQ�I�KUW�
:HLWHUKLQ�NRQQWH�MHGRFK�DXFK�IHVWJHVWHOOW�ZHUGHQ��GD��GLH�7HLOQHKPHU�GHU�PRGX�ODUHQ %HGLQJXQJ�VLFK�ZHQLJHU�ULVLNRIUHXGLJ�]HLJWHQ�XQG�LQ�GHQ�QHXHQ�%HGLQJXQ�JHQ�GHU�7HVWSKDVH�]X�HKHU�YRUVLFKWLJHUHQ�(QWVFKHLGXQJHQ�QHLJWHQ��'DU�EHU�KLQDXVVFKLHQ�GLH�PRGXODUH %HGLQJXQJ�]X�HLQHP�NRQJUXHQWHUHQ�(QWVFKHLGXQJVYHUKDOWHQ]X�I�KUHQ����
,P�JOHLFKHQ�=XVDPPHQKDQJ�ZLUG�QXQ�EH]XJ�DXI�GLH�3UREOHPO|VHIRUVFKXQJ��HLQHP7HLOJHELHW�GHU�'HQNSV\FKRORJLH�JHQRPPHQ��GLH�GHQ�8PJDQJ�YRQ�9HUVXFKVSHUVR�QHQ�PLW�.RPSOH[HQ�6\VWHPHQ�XQWHUVXFKW�

��� ,Q�GHU�H[SHULPHQWHOOHQ�3KDVH�ZXUGHQ�GLH�HUVWHQ�GUHL�3HULRGHQ�YRUJHVSLHOW��(V�VWDQGHQ�GHQ7HLOQHKPHUQ�GDKHU�EHUHLWV�5RKVWRIIH�XQG�0DVFKLQHQ�VRZLH�ZHLWHUKLQ�HLQ�NOHLQHU�9RUUDW�DQ3URGXNWHQ�]XU�9HUI�JXQJ��hEHU�GLH�8QWHUQHKPHQVHUJHEQLVVH�]XP�(QGH�GHU�GULWWHQ�3HULRGHZXUGHQ� GLH� 7HLOQHKPHU� HQWVSUHFKHQG� LQIRUPLHUW� XQG� WUDIHQ� LKUH� (QWVFKHLGXQJHQ� I�U� GLHYLHUWH�3HULRGH��9JO��+DUWXQJ��6����)|UGHUXQJ��������6������I�� ,Q�GHU�7HVWSKDVH�KDEHQ�GLH7HLOQHKPHU�HLQ�0RGHOOXQWHUQHKPHQ�8��]X�I�KUHQ��(V�ZXUGH�GLH�DFKWH�3HULRGH�YRUJHVSLHOW�XQG�GLH�7HLOQHKPHU�EHILQGHQ�VLFK�EH]�JOLFK�GHV�HLQHQ�3URGXNWHV�LQ�GHU�0DUNWVlWWLJXQJ��EH�]�JOLFK�GHV�DQGHUHQ�LQ�GHU�'HJHQHUDWLRQVSKDVH��,Q�GHU�QHXQWHQ�3HULRGH�JUHLIW�HLQH�5DWLRQD�OLVLHUXQJVPD�QDKPH� LP� 3URGXNWLRQVEHUHLFK�� :HLWHUKLQ� VLQG� YHUVFKLHGHQH� 6WUDWHJLHQ� GHU.RQNXUUHQ]XQWHUQHKPHQ�GHXWOLFK�HUNHQQHQ�XQG�JHJHQHLQDQGHU�DEJUHQ]HQ��9JO��GLHV����)|U�GHUXQJ��������6������II���� 9JO��+DUWXQJ��6����)|UGHUXQJ��������6������II�



�� 7+(25(7,6&+(�*581'/$*(1
��� 'HQNSV\FKRORJLH
����� .RPSOH[HV�3UREOHPO|VHQ�¤�HLQ�$XIUL�
,P� )RUVFKXQJVIHOG� GHV� .RPSOH[HQ� 3UREOHPO|VHQV� ILQGHW� VLFK� HLQH� ]XQlFKVWVFKHLQEDU�YHUZLUUHQGH�9LHO]DKO�YRQ�)RUVFKXQJVWKHPHQ��+LHU�VROO�GDKHU�HLQ�NXU]HUhEHUEOLFN�JHJHEHQ�ZHUGHQ�
*UXQGVlW]OLFKHU�*HJHQVWDQG�GHU�)RUVFKXQJ�]XP�NRPSOH[HQ�3UREOHPO|VHQ�LVW�GHU8PJDQJ�YRQ�3HUVRQHQ�PLW�NRPSOH[HQ�6\VWHPHQ�XQG�LKUH�)lKLJNHLW�GHU�%HZlOWL�JXQJ� GHU� DQ� VLH� JHVWHOOWHQ� $QIRUGHUXQJHQ��'|UQHU�� .UHX]LJ�� 5HLWKHU� 	� 6WlXGHOHUDFKWHQ�YLHU�*HQHUDOIUDJHQ�LQ�GLHVHP�=XVDPPHQKDQJ�DOV�ZLFKWLJ����
�� 'LH�())(.7)5$*(��6LH� EHKDQGHOW� GHQ�(UIROJ� YRQ�9HUVXFKVSHUVRQHQ� LP�8P�JDQJ�PLW�8QEHVWLPPWKHLW� XQG�.RPSOH[LWlW��'LHVHU�ZLUG� GD]X�PLW�+LOIH� YHU�VFKLHGHQHU� 3URGXNWLQGLNDWRUHQ�� ZLH� EVSZ�� NULWLVFKHQ� 9DULDEOHQ� RGHU� GHUHQ9HUODXIVPHUNPDOHQ�JHPHVVHQ��� 'LH� 352=(�)5$*(� 6LH� EHKDQGHOW� GLH� 5�FNI�KUXQJ� GHU� HU]LHOWHQ� (IIHNWH� DXI0HUNPDOH�GHU�'HQN���3ODQXQJV��XQG�(QWVFKHLGXQJVSUR]HVVH��� 'LH�%(',1*81*6)5$*(� 6LH�EHID�W�VLFK�PLW�VLWXDWLYHQ�%HGLQJXQJHQ��GLH�VLFKDXV� GHU� 9HUVXFKVDQRUGQXQJ� EHGLQJHQ� VRZLH� SHUV|QOLFKHQ� %HGLQJXQJHQ� GHU9HUVXFKVSHUVRQHQ�XQG�GHUHQ�P|JOLFKHQ�(LQIOX��DXI�LQGLYLGXHOO�XQWHUVFKLHGOL�FKH�$UWHQ�GHV�'HQNHQV��3ODQHQV�XQG�(QWVFKHLGHQV��� 'LH� 7+(25,()5$*(�� 6LH� XPID�W� GDV� WKHRUHWLVFKH� 6\VWHP�� ZHOFKHV� GLH� 3UR�JQRVH�LQGLYLGXHOOHQ�9HUKDOWHQV�HUP|JOLFKW�
%HL�9RJW ILQGHW� VLFK�ZHLWHUKLQ� HLQH�hEHUVLFKW� H[LVWLHUHQGHU�$UEHLWVJUXSSHQ� ]XPNRPSOH[HQ�3UREOHPO|VHQ�XQG�LKUHU�]HQWUDOHQ�7KHPHQ����

��� 9JO��+DUWXQJ��6����)|UGHUXQJ��������6��������� 9JO��'|UQHU��'���.UHX]LJ��+�:���5HLWKHU��)���6WlXGHO��7���+UVJ����/RKKDXVHQ��������6�����II���� 9JO��9RJW��+�0�� �3HUV|QOLFKNHLWVPHUNPDOH��������6�����II��XQG�GLH�GRUW�DQJHJHEHQH�/LWH�UDWXU�



7+(25(7,6&+(�*581'/$*(1 ��
x %HL� 9HUVXFKVSHUVRQHQ� VLQG� YHUVFKLHGHQH� NRJQLWLYH�� HPRWLRQDOH� XQG�PRWLYD�WLRQDOH�3UR]HVVH�]X�EHREDFKWHQ��'LH�%$0%(5*(5�$5%(,76*5833( XP�'|UQHUYHUIROJW�LQ�GLHVHP�=XVDPPHQKDQJ�GDV�=LHO��5HJHOPl�LJNHLWHQ�XQG�*HVHW]H�]XHUIRUVFKHQ��'DU�EHU�KLQDXV�VROOHQ�)HKOOHLVWXQJHQ��GLH�EHLP�8PJDQJ�PLW�NRP�SOH[HQ�6\VWHPHQ�DXIWUHWHQ��DXIJHGHFNW�ZHUGHQ�VRZLH�LQ�'|UQHUV .RQ]HSW�GHU³/RJLN�GHV�0L�OLQJHQV¦�GHUHQ�+LQWHUJU�QGH�XQG�8UVDFKHQ�JHNOlUW�ZHUGHQ����
x (LQ�ZHLWHUHU� 6FKZHUSXQNW� GHU� 3UREOHPO|VHIRUVFKXQJ� LVW� GHU� =XVDPPHQKDQJYRQ� 7HVWLQWHOOLJHQ]� XQG� HU]LHOWHQ� 3UREOHPO|VHOHLVWXQJHQ�� 'LH� %$<5(87+(5$5%(,76*5833( XP�3XW]�2VWHUORK EHVFKlIWLJW�GDEHL� LQ�HUVWHU�/LQLH�GLH�)UDJHGHV� =XVDPPHQKDQJV� ]ZLVFKHQ� 7HVWLQWHOOLJHQ]� XQG� EHUHLFKVVSH]LILVFKHP� VR�ZLH�EHUHLFKVXQVSH]LILVFKHP�:LVVHQ�PLW�GHP�8PJDQJ�YRQ�9HUVXFKVSHUVRQHQPLW�NRPSOH[HQ�3UREOHPHQ����
x 'DV� =LHO� GHU� %211(5� $5%(,76*5833( XP�)XQNH LVW� HV�� DXV� H[SHULPHQWHOOHQ8QWHUVXFKXQJHQ� 6\VWHPDWLVLHUXQJHQ� NRPSOH[HU� G\QDPLVFKHU� 6\VWHPH� DE]X�OHLWHQ���� 'DEHL�ZLUG�LP�ZHVHQWOLFKHQ�HLQH�'LDJQRVWLN�GHV�6\VWHPZLVVHQV�DQ�JHVWUHEW��GLH�SUR]H�EHJOHLWHQG�GXUFKJHI�KUW�ZLUG��XQG�GHU�8QWHUVXFKXQJ�YRQ:LVVHQVHUZHUEVSUR]HVVHQ�VRZLH�GHU�:LVVHQVDQZHQGXQJ�GLHQW�
x 'HU�+$0%85*(5�$5%(,76.5(,6 XP�.OXZH VLHKW�HV�DOV�YRUWHLOKDIW�DQ��PLW�6\�VWHPHQ�]X�DUEHLWHQ��GLH�]XP�HLQHQ�H[SHULPHQWHOO�PDQLSXOLHUEDU�XQG�ZHLWHUKLQPDWKHPDWLVFK� JHQDX� ]X� EHVFKUHLEHQ� VLQG�� 'DGXUFK� ZLUG� JHZlKUOHLVWHW�� GD�DOOH�NULWLVFKHQ�6\VWHPJU|�HQ�DQQlKHUQG�NRQWUROOLHUW�ZHUGHQ�N|QQHQ�XQG�(LQ�IO�VVH�GHV�9RUZLVVHQV�DXV]XVFKOLH�HQ�VLQG��=HQWUDOH�,QKDOWH�GHU�8QWHUVXFKXQ�JHQ�VLQG�GDEHL�/HUQ��XQG�:LVVHQVHUZHUESUR]HVVH��ZREHL�XQWHUVXFKW�ZLUG�� LQZHOFKHP�=XVDPPHQKDQJ�:LVVHQVTXDOLWlWHQ�XQG�3UREOHPO|VHJ�WH�VWHKHQ�

��� 9JO��$EVFKQLWW������'DV�6�+�(�/�/�¤�0RGHOO���� 9JO�� $EVFKQLWW� ���������0HWKRGHQ� ]XU� (UKHEXQJ� YRQ� 9RUZLVVHQ� XQG�$EVFKQLWW� ������8QWHUVXFKXQJVGHVLJQV�]XP�8PJDQJ�YRQ�3HUVRQHQ�PLW�NRPSOH[HQ�EHWULHEVZLUWVFKDIWOLFKHQ6\VWHPHQ���� 9JO��$EVFKQLWW��������(LQVDW]�YRQ�6LPXODWLRQVPRGHOOHQ�LP�)RUVFKXQJVIHOG�GHV�.RPSOH[HQ3UREOHPO|VHQV�



�� 7+(25(7,6&+(�*581'/$*(1
x $XFK� $1'(5(� 1$7,21$/(� $5%(,76*5833(1 EHVFKlIWLJHQ� VLFK� LQWHQVLY� PLWGHP�7KHPHQJHELHW��'DEHL�OHJHQ�+DVVHOPDQQ�VRZLH�6WUDX��LKUHQ�6FKZHUSXQNWDXI�$QZHQGXQJVP|JOLFKNHLWHQ�LQ�GHU�0DQDJHPHQWGLDJQRVWLN����
x +XVV\� YHUVXFKW�� HEHQVR� ZLH� 3XW]�2VWHUORK�� =XVDPPHQKlQJH� ]ZLVFKHQ$VSHNWHQ� GHV� NRPSOH[HQ� 3UREOHPO|VHQV� XQG� .RPSRQHQWHQ� GHU� 7HVWLQWHOOL�JHQ]�]X�NOlUHQ���� 'HPJHJHQ�EHU�RULHQWLHUW�VLFK�/HXWQHU�HKHU�DQ�SlGDJRJLVFK�SV\FKRORJLVFKHQ�.RQ]HSWHQ�� ,Q� GLHVHP�=XVDPPHQKDQJ� XQWHUVXFKW� GLHVHU� LP%H]XJVUDKPHQ�GHV�:LVVHQVHUZHUEV� ,QWHUGHSHQGHQ]HQ� ]ZLVFKHQ�3HUVRQPHUN�PDOHQ�XQG�6LWXDWLRQVPHUNPDOHQ��:HLWHUKLQ�EHOHXFKWHW�HU�DXFK�GHQ�$VSHNW�YRQ$QZHQGXQJVP|JOLFKNHLWHQ�FRPSXWHUVLPXOLHUWHU�6]HQDULHQ�QlKHU�
x 6���� .HUVWLQJ� 	 2EHUDXHU� HUIRUVFKHQ� HEHQIDOOV� $VSHNWH� GHU� PHQVFKOLFKHQ,QWHOOLJHQ]��'DEHL�EDVLHUW� LKUH� )RUVFKXQJ� DXI� GHP�$QVDW]� GHU� ,QWHOOLJHQ]IRU�VFKHU� XP� -lJHU�� 6LH� N|QQHQ� VXEVWDQWLHOOH� =XVDPPHQKlQJH� ]ZLVFKHQ� ,QWHOOL�JHQ]NRQ]HSWHQ�XQG�.RQ]HSWHQ�GHV�NRPSOH[HQ�3UREOHPO|VHQV�EHOHJHQ�
x 'LH� $UEHLWHQ� GHU� 2;)25'(5� $5%(,76*5833( XP�%URDGEHQW� KDWWHQ� ]XQlFKVW'LVVR]LDWLRQVSKlQRPHQH�]XP�*HJHQVWDQG��'DEHL�EH]HLFKQHW�GHU�%HJULII�'LV�VR]LDWLRQVSKlQRPHQ� HLQH� 'LVNUHSDQ]� ]ZLVFKHQ� GHP� NRPSOH[HQ� 3UREOHP�O|VHYHUKDOWHQ�YRQ�9HUVXFKVSHUVRQHQ�XQG�GHVVHQ�YHUEDOHU�%HVFKUHLEXQJ��6Sl�WHU�VXFKWH�GLH�$UEHLWVJUXSSH�QDFK�(UNOlUXQJVIRUPHQ�VRZLH�$UWHQ�GHU�:LVVHQ�VSUlVHQWDWLRQ��GLH�GHQ�3UREOHPO|VHU�EHL�NRPSOH[HQ�6XFKSUREOHPHQ�XQWHUVW�W�]HQ�N|QQHQ�
x ,QWHUHVVHQJHELHW�GHU�%5h66(/(5�$5%(,76*5833( YRQ�&OHHUHPDQV�	 .DUQDV�LVWHEHQVR�GDV�3KlQRPHQ�GHU�'LVVR]LDWLRQ�
x 'LH�8QWHUVXFKXQJHQ� GHU� 6<67(06�'<1$0,&6�*5833( DP�0,7� LQ�&DPEULGJHKDEHQ� VFKOLH�OLFK� GHQ� =XVDPPHQKDQJ�:LVVHQVXPIDQJ� VRZLH� ZHLWHUKLQ� YRQ6\VWHP�� XQG�8PZHOWEHGLQJXQJHQ� XQG� 3UREOHPO|VHSUR]H�� ]XP�*HJHQVWDQG�
��� 9JO��$EVFKQLWW� �������8QWHUVXFKXQJVGHVLJQV� ]XP�8PJDQJ� YRQ� 3HUVRQHQ�PLW� NRPSOH[HQEHWULHEVZLUWVFKDIWOLFKHQ�6\VWHPHQ���� 9JO��$EVFKQLWW����������0HWKRGHQ�]XU�(UKHEXQJ�YRQ�9RUZLVVHQ�



7+(25(7,6&+(�*581'/$*(1 ��
$X�HUGHP�EHVFKlIWLJW�VLH�VLFK�PLW�GHU�0|JOLFKNHLW�GHQ�8PJDQJ�PLW�G\QDPL�VFKHQ�6\VWHPHQ�]X�HUOHUQHQ�

����� (LQIDFKH�XQG�NRPSOH[H�3UREOHPH
'DV�PHQVFKOLFKH�3UREOHPO|VHQ�PX��DOV�HLQ�LQ�GHU�=HLW�VLFK�HUVWUHFNHQGHU�3UR]H�YHUVWDQGHQ�ZHUGHQ��GHU�DP�EHVWHQ�DOV�,QIRUPDWLRQVYHUDUEHLWXQJVSUR]H��]X�YHUVWH�KHQ� LVW���� 0HQVFKOLFKHV� 3UREOHPO|VHQ� QLPPW� VHLQHQ� $QIDQJ� EHL� GHU� :DKU�QHKPXQJ�HLQHV�3UREOHPV��'DKHU�VROO�KLHU�]XQlFKVW�DXI�GHQ�3UREOHPEHJULII�VRZLH3UREOHPO|VHSUR]H�� HLQJHJDQJHQ�ZHUGHQ��'XQFNHU GHILQLHUWH�GLHVH�� EHUHLWV� �����ZLH�IROJW����

³(LQ� ³3UREOHP¦� HQWVWHKW� ]�%�� GDQQ��ZHQQ� HLQ� /HEHZHVHQHLQ�=LHO�KDW�XQG�QLFKW�³ZHL�¦��ZLH�HV�GLHVHV�=LHO�HUUHLFKHQVROO�� :R� LPPHU� GHU� JHJHEHQH� =XVWDQG� VLFK� QLFKW� GXUFKEOR�HV�+DQGHOQ��$XVI�KUHQ�VHOEVWYHUVWlQGOLFKHU�2SHUDWLR�QHQ�� LQ� GHQ� HUVWUHEWHQ� =XVWDQG� �EHUI�KUHQ� Ol�W�� ZLUG� GDV'HQNHQ�DXI�GHQ�3ODQ�JHUXIHQ�� ,KP�REOLHJW�HV��HLQ�YHUPLW�WHOQGHV� +DQGHOQ� DOOHUHUVW� ]X� NRQ]LSLHUHQ�� 'LH� ³/|VXQJ¦HLQHV�VROFKHQ�SUDNWLVFKHQ�3UREOHPV�KDW�VRPLW�]ZHL�)RUGH�UXQJHQ� ]X� JHQ�JHQ�� LKUH� 9HUZLUNOLFKXQJ� �8PVHW]XQJ� LQGLH� 3UD[LV�� PX�� HUVWHQV� GLH� 5HDOLVLHUXQJ� GHV� HUVWUHEWHQ=XVWDQGV� ]XU� )ROJH� KDEHQ� XQG� ]ZHLWHQV� YRP� JHJHEHQHQ=XVWDQG� DXV� GDQQ� GXUFK� ³EOR�HV� +DQGHOQ¦� HUUHLFKEDUVHLQ�¦
+HXWLJH�'HILQLWLRQHQ�GHV�3UREOHPEHJULIIHV�VSLHJHOQ�GLH�*HGDQNHQ�'XQFNHUV ZLH�GHU���� +LHU�VHL�DXI�'|UQHU�YHUZLHVHQ��GHU�DXVI�KUW��GD��EH]�JOLFK�GHU�'HILQLWLRQGHV�3UREOHPEHJULIIHV� LQ�GHU�3V\FKRORJLH�(LQLJNHLW�EHVWHKW��1DFK�'|UQHU�ZHUGHQGXUFK�GLH� IROJHQGH�'HILQLWLRQ�YRQ�6�OOZROG GLH�XQWHUVFKLHGOLFKHQ�9HUVXFKH��GHQ3UREOHPEHJULII�]X�GHILQLHUHQ�IRNXVVLHUW�VRZLH�GXUFK�.OL[ VSH]LIL]LHUW����
��� 9JO��/DVV��8���/�HU��*����3UREOHPO|VHIRUVFKXQJ���������� 'XQFNHU��.����3V\FKRORJLH��������6������� 9JO��+DVVHOPDQQ��'����3UREOHPVWHOOXQJHQ��������6�����
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³(LQ�3UREOHP�VHL�GDQQ�JHJHEHQ��ZHQQ�HLQ�,QGLYLGXXP�HLQEHVWLPPWHV�=LHO�HUUHLFKHQ�ZLOO�� MHGRFK�QLFKW�ZHL���ZLH�HV]X� GLHVHP� =LHO� JHODQJHQ� NDQQ�� DOVR� QLFKW� DXI� ZRKOEH�NDQQWH� VSH]LILVFKH� 9HUIDKUHQ�� VSH]LILVFKH� 7HFKQLNHQ� XQG2SHUDWLRQHQ�]XU�FN]XJUHLIHQ�YHUPDJ�¦���

�� (LQ� 3UREOHP� ZHLVW� HLQHQ� $QIDQJV]XVWDQG� PLW� EHVWLPPWHQ� SK\VLNDOLVFKHQRGHU� DEVWUDNWHQ�(LJHQVFKDIWHQ� DXI��'LHVH�(LJHQVFKDIWHQ�ZHUGHQ� DOV�0HUN�PDOH�PLW�VSH]LILVFKHQ�7UDQVIRUPDWLRQVHLJHQVFKDIWHQ�ZDKUJHQRPPHQ��� $XV�GHP�$QIDQJV]XVWDQG�LVW�GHU�=LHO]XVWDQG�GHV�3UREOHPV�KHU]XVWHOOHQ��� =ZLVFKHQ�$QIDQJV]XVWDQG�XQG�=LHO]XVWDQG�OLHJW�HLQH�%DUULHUH�����'LHVH�PX��EHUZXQGHQ�ZHUGHQ��XP�HLQH�hEHUI�KUXQJ�GHU�$QIDQJVVLWXDWLRQ�LQ�GLH�DQ�JHVWUHEWH�=LHOVLWXDWLRQ�]X�HUUHLFKHQ����
=XU�.ODVVLILNDWLRQ�YRQ�3UREOHPHQ�H[LVWLHUHQ�XQWHUVFKLHGOLFKH�9RUVFKOlJH��'|UQHUXQWHUVFKHLGHW�IROJHQGH�.DWHJRULHQ�YRQ�3UREOHPHQ����
3� 2))(1+(,7�'(5�$1)$1*66,78$7,21��'LH�2IIHQKHLW�GHU�$QIDQJVVLWXD�WLRQ� KlQJW� GDYRQ� DE�� ZLH� JUR�� GLH� $Q]DKO� GHU� $OWHUQDWLYHQ� LVW�� GLHQDFK�(LQVFKlW]XQJ�GHV� ,QGLYLGXXPV�DOV�$QIDQJVVLWXDWLRQ� LQ�%HWUDFKWJH]RJHQ�ZHUGHQ�N|QQHQ��/LHJW�OHGLJOLFK�HLQH�LQ�)UDJH�NRPPHQGH�$Q�IDQJVVLWXDWLRQ�YRU��VR�KDQGHOW�HV�VLFK�XP�HLQH�JHVFKORVVHQH�$QIDQJV�VLWXDWLRQ��'LH�2IIHQKHLW�ZlFKVW�GDQQ�PLW�]XQHKPHQGHU�$Q]DKO�DQ�$O�
��� 9JO��'|UQHU��'����2UJDQLVDWLRQ��������6�������� 6�OOZROG��)����%HGLQJXQJHQ��������6�������� 'LH�%H]HLFKQXQJ�%DUULHUH� VWDPPW� YRQ�'|UQHU��9JO��'|UQHU��'����2UJDQLVDWLRQ��������6������� 9JO��.OL[��)����,QIRUPDWLRQ� ������� 6�� �����'DPLW� VLQG� GLH�7HLOH�� DXV� GHQHQ� VLFK� HLQ� 3UR�EOHPO|VXQJVSUR]H��]XVDPPHQVHW]W�EHQDQQW��6LH�ELOGHQ�GLH�*UXQGSIHLOHU�HLQHU�7KHRULH�GHV'HQNHQV��'DEHL�NDQQ�GHU�$XVJDQJV]XVWDQG�LQ�VHLQHQ�%HVWDQGWHLOHQ�HQWZHGHU�IHVW�GHILQLHUWVHLQ�RGHU�DXFK�QLFKW��:LUG�EVSZ��YRQ�HLQHU�6FKDFKSDUWLH�DXVJHJDQJHQ��VR�LVW�GHU�$XVJDQJV�]XVWDQG�]X�%HJLQQ�HLQHU�3DUWLH�SUl]LVH�]X�EHQHQQHQ��*HQDXVR�N|QQHQ�DXFK�LP�9HUODXI�HLQHU3DUWLH� HUUHLFKWH�6SLHOVWlQGH� DOV�$XVJDQJV]XVWlQGH� DXVJHZlKOW�ZHUGHQ�� GLH� DXFK� JHQDX� ]XGHILQLHUHQ� VLQG��(V� LVW�ZHLWHUKLQ� GHQNEDU�� GD�� DOWHUQDWLYH�$XVJDQJVSXQNWH� ]XU�9HUI�JXQJVWHKHQ��GLH�GHQ�$XVJDQJVSXQNW�I�U�GHQ�ZHLWHUHQ�3UREOHPO|VHSUR]H��GDUVWHOOHQ�VRZLH�OHW]W�OLFK�$XVJDQJV]XVWlQGH�� GLH� QLFKW� VR� OHLFKW� ]X� EHVFKUHLEHQ� VLQG� ZLH� EHLP� 6FKDFKEHLVSLHO�'DV�JOHLFKH�JLOW� I�U�GHQ�=LHO]XVWDQG��(U�NDQQ�HEHQVR�DXV�PHKUHUHQ�$OWHUQDWLYHQ�EHVWHKHQRGHU�QLFKW�VRZLH�XQWHUVFKLHGOLFKH�6WXIHQ�GHU�*HQDXLJNHLW�DXIZHLVHQ��9JO��/�HU��*����'HQ�NDEOlXIH��������6�����I���� 9JO��'|UQHU��'����2UJDQLVDWLRQ��������6�����II��=X�HLQHU�(LQWHLOXQJ�YRQ�3UREOHPW\SHQ�YJO�DXFK�6FKDXE��+����0RGHOOLHUXQJ��������6�����
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WHUQDWLYHQ��GLH�I�U�HLQH�$QIDQJVVLWXDWLRQ�LQ�)UDJH�NRPPHQ�VRZLH�GHU$Q]DKO� DQ�$OWHUQDWLYHQ�� GLH� GXUFK� GDV� ,QGLYLGXXP� DOV�ZHQLJ� HUIROJ�YHUVSUHFKHQG�HLQJHVFKlW]W�ZHUGHQ�� ,VW�GLH�$QIDQJVVLWXDWLRQ�JHVFKORV�VHQ��JLEW�HV�DOVR�QXU�HLQH�6WDUWVLWXDWLRQ�ZLH�EVSZ��EHLP�6FKDFK��+LHUZHLVW�'|UQHU DXI�GLH�:DKO�HLQHU�HUIROJYHUVSUHFKHQGHQ�$XVJDQJVVWHO�OXQJ�KLQ�

3� 2))(1+(,7� '(5� =,(/6,78$7,21��$XFK� GLH�2IIHQKHLW� GHU� =LHOVLWXDWLRQULFKWHW�VLFK�QDFK�GHU�$Q]DKO�GHU�$OWHUQDWLYHQ��GLH�QDFK�0HLQXQJ�GHV,QGLYLGXXPV�DOV�=LHOVLWXDWLRQ�LQ�)UDJH�NRPPHQ��'HU�*UDG�GHU�2IIHQ�KHLW�NDQQ�QDFK�GUHL�FKDUDNWHULVWLVFKHQ�6LWXDWLRQHQ�XQWHUVFKLHGHQ�ZHU�GHQ��(LQH�JHVFKORVVHQH�=LHOVLWXDWLRQ�OLHJW�GDQQ�YRU��ZHQQ�GHP�,QGLYL�GXXP�GDV�=LHOREMHNW�JHQDX�EHNDQQW�LVW��,VW�GDV�=LHOREMHNW�QLFKW�JHQDXEHNDQQW�� MHGRFK�HLQ�SRVLWLY�GDPLW�NRUUHOLHUHQGHV�0HUNPDO�� VR� LVW� GDV3UREOHP�ZHGHU�JHVFKORVVHQ�QRFK�JlQ]OLFK�RIIHQ�� ,P�)DOOH�HLQHU�RIIH�QHQ�=LHOVLWXDWLRQ� LVW� HV�GHP�3UREOHPO|VHU�QLFKW�P|JOLFK��GDV�=LHO� ]XEHQHQQHQ�� 'LH�0HUNPDOH� GHU� =LHOVLWXDWLRQ� VLQG� LKP� JlQ]OLFK� XQEH�NDQQW�
3� 9(5)h*%$5.(,7�h%(5�',(�23(5$725(1��'LHVH�'LPHQVLRQ�EHWULIIW�GDV$XVPD���LQ�GHP�GHU�3UREOHPO|VHU�ZHL��RGHU�]X�ZLVVHQ�JODXEW��GD��HU�EHU�GLH�0LWWHO�]XU�7UDQVIRUPDWLRQ�GHU�6WDUWVLWXDWLRQ�LQ�GLH�=LHOVLWXD�WLRQ�YHUI�JW�
'HPQDFK�ULFKWHW�VLFK�HLQ�3UREOHPW\S�LP�6LQQH�YRQ�'|UQHU QDFK�GHU�.ODUKHLW�GHU$QIDQJV�� XQG� =LHONULWHULHQ� VRZLH� GHP�%HNDQQWKHLWVJUDG� GHU�0LWWHO�� ZHOFKH� ]XU7UDQVIRUPDWLRQ�GHU�$QIDQJV��LQ�GLH�=LHOVLWXDWLRQ�JHHLJQHW�VLQG��'|UQHU�VSULFKW�LQGLHVHP�=XVDPPHQKDQJ� DXFK� YRQ� ,QWHUSRODWLRQV��� 6\QWKHVH�� VRZLH� GLDOHNWLVFKHQ3UREOHPHQ�� (LQ� ,QWHUSRODWLRQVSUREOHP� OLHJW� YRU�� ZHQQ� GHP� 3UREOHPO|VHU� $Q�IDQJV�� XQG� =LHO]XVWDQG� VRZLH� GLH� HUIRUGHUOLFKHQ� 2SHUDWRUHQ� EHNDQQW� VLQG�� GLHULFKWLJH� .RPELQDWLRQ� GHU� 2SHUDWRUHQ� KLQJHJHQ� QLFKW�� 6LQG�$QIDQJV]XVWDQG� XQG=LHO�NODU��GHU�%HNDQQWKHLWVJUDG�GHU�0LWWHO�MHGRFK�QLFKW��VR�OLHJW�HLQ�6\QWKHVHSUR�EOHP�YRU��,P�)DOOH�HLQHV�GLDOHNWLVFKHQ�3UREOHPV�YHUI�JW�GHU�3UREOHPO|VHU�GDU�EHU
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KLQDXV��EHU�NHLQH�NRQNUHWH�9RUVWHOOXQJ�EH]�JOLFK�GHV�DQJHVWUHEWHQ�=LHOV���� >9JO�$EELOGXQJ����@�

%HNDQQWKHLWV�JUDG�GHU�0LWWHO
KRFK

JHULQJ

.ODUKHLW�GHU�=LHONULWHULHQ
KRFK

6\QWKHVH�%DUULHUH
GLDOHNWLVFKH%DUULHUH�XQG6\QWKHVH�%DUULHUH

,QWHUSRODWLRQV�%DUULHUH GLDOHNWLVFKH%DUULHUH
JHULQJ

$EELOGXQJ����� .ODVVLILNDWLRQ�YRQ�%DUULHUHW\SHQ���
*RPH]� 	� 3UREVW� XQWHUVFKHLGHQ� QDFK HLQIDFKHQ�� NRPSOL]LHUWHQ� XQG� NRPSOH[HQ3UREOHPHQ��(LQIDFKH�3UREOHPH�ZHUGHQ�YRQ�LKQHQ�DOV�VROFKH�NODVVLIL]LHUW��GLH�VLFKGXUFK� HLQH� JHULQJH� $Q]DKO� DQ� (LQIOX�JU|�HQ�� HLQH� JHULQJH� 'LFKWH� YRUOLHJHQGHU9HUNQ�SIXQJHQ�]ZLVFKHQ�GLHVHQ�*U|�HQ�XQG�HLQHQ�ZHLWJHKHQGHQ�*UDG�DQ�6WDEL�OLWlW� GLHVHU� %H]LHKXQJHQ� DXV]HLFKQHQ�� .RPSOL]LHUWH� 3UREOHPH� KLQJHJHQ� ZHLVHQHLQH�KRKH�$Q]DKO�DQ�(LQIOX�IDNWRUHQ�DXI��GLH�DXFK�UHODWLY�VWDUN�XQWHUHLQDQGHU�YHU�NQ�SIW� VLQG��'DEHL�YHUlQGHUW� VLFK�GDV�9HUNQ�SIXQJV��XQG� ,QWHUDNWLRQVPXVWHU� LP=HLWDEODXI� QLFKW� ZHVHQWOLFK�� .RPSOH[H� 3UREOHPH� XQWHUVFKHLGHQ� VLFK� YRQ� GHQNRPSOL]LHUWHQ�3UREOHPHQ�VFKOLH�OLFK�QRFK�GDULQ��GD��VLH�GXUFK�'\QDPLN�FKDUDNWH�ULVLHUW�VLQG���� 'LHVHQ��XQG�DQGHUH�$VSHNWH�I�KUHQ�DXFK�'|UQHU��.UHX]LJ��5HLWKHU	�6WlXGHO DOV�NHQQ]HLFKQHQG�I�U�NRPSOH[H�3UREOHPH�DXV����
¾ .203/(;,7b7�� 'LH� .RPSOH[LWlW� HLQHU� 6LWXDWLRQ� ZLUG� GXUFK� GLH� 9LHO]DKO� ]XEHU�FNVLFKWLJHQGHU�$VSHNWH�NRQVWLWXLHUW�¾ ,175$163$5(1=��'LH�6LWXDWLRQ�VWHOOW�VLFK�DOV�LQWUDQVSDUHQW�GDU��GD�QRWZHQGLJH,QIRUPDWLRQHQ� QLFKW� YHUI�JEDU� VLQG� XQG� DXV� ]HLWOLFKHQ�*U�QGHQ� RGHU� ZHJHQ

��� 9JO��'|UQHU��'����3UREOHPO|VHQ��������6�����II���� '|UQHU��'����3UREOHPO|VHQ��������6�������� 9JO��*RPH]��3���3UREVW��*����3UD[LV��������6�����II���� 9JO��'|UQHU��'���.UHX]LJ��+�:���5HLWKHU��)���6WlXGHO��7���+UVJ�����/RKKDXVHQ��������6����II�
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XQ]XOlQJOLFKHU�'DWHQ�DXFK�QLFKW�EHVFKDIIW�ZHUGHQ�N|QQHQ��$X�HUGHP�N|QQHQYRUKDQGHQH�,QIRUPDWLRQHQ�IDOVFK�VHLQ��ZHUGHQ�DEHU�DOV�ULFKWLJ�HLQJHVFKlW]W�¾ 9(51(7=7+(,7��'LH�XQWHUVFKLHGOLFKHQ�$VSHNWH�GHU�6LWXDWLRQ�VLQG�YRQHLQDQGHUDEKlQJLJ� XQG�P�VVHQ� GDKHU� XQWHU� GHP�$VSHNW� LKUHU� 9HUQHW]WKHLW� EHWUDFKWHWZHUGHQ�¾ (,*(1'<1$0,.��'LH 6LWXDWLRQ� HQWZLFNHOW� VLFK� VHOEVWJHVWHXHUW� ZHLWHU�� VR� GD�GHU�$NWHXU� XQDEKlQJLJ� YRQ� HLQHU� HLJHQHQ�(LQIOX�QDKPH� LP�=HLWDEODXI� HLQHUYHUlQGHUWHQ�6LWXDWLRQ�JHJHQ�EHUVWHKW�¾ 32/<7(/,(�� ,Q� GHU�6LWXDWLRQ� VLQG�PHKUHUH� =LHOH� JOHLFK]HLWLJ� ]X� EHU�FNVLFKWL�JHQ��GLH�VLFK�]XPHLVW�DXFK�JHJHQOlXILJ�]XHLQDQGHU�YHUKDOWHQ�¾ 81%(67,007+(,7��'DV�]X�HUUHLFKHQGH�=LHO�NULVWDOOLVLHUW�VLFK�HUVW�LP�=HLWDEODXIKHUDXV��VR�GD��GHU�$NWHXU�HLQHP�KRKHQ�0D��DQ�8QEHVWLPPWKHLW�DXVJHVHW]W�LVW�

����� (LQVDW]�YRQ�6LPXODWLRQVPRGHOOHQ�LP�)RUVFKXQJVIHOG�GHV�.RP�SOH[HQ�3UREOHPO|VHQV
.RPSOH[H� 6\VWHPH� OLHJHQ� LQ� GHU� 5HDOLWlW� LQ� YLHOIlOWLJHQ� $XVGUXFNVIRUPHQ� YRU�8QWHU�DQGHUHP�VLQG�VLH�LQ�GHQ�5HDOLWlWVEHUHLFKHQ�GHU�7HFKQLN��3ROLWLN��gNRORJLH�gNRQRPLH�RGHU�%LRORJLH�YRU]XILQGHQ��'DEHL�ZLUNHQ�VLFK�GLH�(QWVFKHLGXQJHQ�XQG(LQJULIIH�YRQ�0HQVFKHQ�DXI�GLH�=XVWlQGH�VROFKHU� WHFKQLVFKHU��|NRORJLVFKHU�RGHUDXFK�DQGHUHU�6\VWHPH�DXV��(LQ�]HQWUDOHV�&KDUDNWHULVWLNXP�GLHVHU�6\VWHPH�LVW��GD�GLH�$XVZLUNXQJHQ�YRQ�(LQJULIIHQ�DXI�GDV�6\VWHP�XQG�GDPLW�GLH�I�U�(LQJULIIH�HU�IRUGHUOLFKHQ�,QIRUPDWLRQHQ�QLFKW�JOHLFK�YHUI�JEDU�VLQG�XQG�HLJHQV�GHU�6XFKH�EH�G�UIHQ�� (V� KDQGHOW� VLFK� GDKHU� XP� HLQH� (QWVFKHLGXQJVVLWXDWLRQ� XQWHU� 8QVLFKHU�KHLW����
,Q�GHQ�YHUJDQJHQHQ�-DKUHQ�NRQQWHQ�PLW�+LOIH�FRPSXWHUVLPXOLHUWHU�6\VWHPH�$XV�VFKQLWWH� GHU� 5HDOLWlW� QDFKJHELOGHW� ZHUGHQ���� 'HUDUWLJH� 6LPXODWLRQVSURJUDPPHILQGHQ�9HUZHQGXQJ�LP�)RUVFKXQJVIHOG�GHV�NRPSOH[HQ�3UREOHPO|VHQV��6R�ZHUGHQKLHU�NRPSOH[H�6\VWHPH�LQ�)RUP�YRQ�&RPSXWHUVLPXODWLRQHQ�RSHUDWLRQDOLVLHUW��GLHYRQ�9HUVXFKVSHUVRQHQ� ]X�NRQWUROOLHUHQ� VLQG���� ,Q]ZLVFKHQ� OLHJW� HLQH�5HLKH� YRQ8QWHUVXFKXQJHQ� ]XP�8PJDQJ� YRQ�9HUVXFKVSHUVRQHQ�PLW� NRPSOH[HQ� 6\VWHPHQ
��� .OXZH��5�+����.RQWUROOH��������6������II���� 9JO��)XQNH��-����6WHXHUXQJ��������6������� 9JO��2SZLV��.����0RGHOOH��������6�����
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YRU���� 'LHVHQ�'HVLJQV�LVW�GDV�=LHO��NRPSOH[HV�3UREOHPO|VHQ�]X�XQWHUVXFKHQ��JH�PHLQVDP�� 6LH�ZHLVHQ� VSH]LILVFKH� 3UREOHPFKDUDNWHULVWLND� DXI�� GHUHQ� (UIRUVFKXQJDXI�'|UQHU�]XU�FNJHKW��'|UQHU�XQWHUVXFKW�VROFKH�6\VWHPH�DOV�3UREOHPH��]X�GHUHQ+DQGKDEXQJ� 3HUVRQHQ� NRPSOH[H� 'HQN�� XQG� (QWVFKHLGXQJVVWUDWHJLHQ� ]X� QXW]HQKDEHQ���� 'DGXUFK�XQWHUVFKHLGHQ�VLH�VLFK�DXFK�JOHLFK]HLWLJ�YRQ�WUDGLWLRQHOOHQ�8Q�WHUVXFKXQJVGHVLJQV� ZLH� GHP� ³7850�921�+$12,¦�3UREOHP��� RGHU� GHP� ³0,6�6,21$5�.$11,%$/(1¦�3UREOHP����� GLH� ]ZDU� DXFK� GHU� $QDO\VH� YRQ� 3UREOHP�O|VHDNWLYLWlWHQ�JDOWHQ��DEHU�HLQIDFKH�'HQNVSRUWDXIJDEHQ�GDUVWHOOWHQ����
6ROFKHQ�8QWHUVXFKXQJVGHVLJQV� OLHJHQ� DXFK� |NRQRPLVFKH� 6DFKYHUKDOWH� ]X�*UXQ�GH���� 'LHV�LVW�QDFK�3HW]LQJ HLQ�*UXQG��GLH�KLHU�EHVWHKHQGH�6FKQLWWVWHOOH�SV\FKROR�JLVFKHU� XQG� ZLUWVFKDIWVZLVVHQVFKDIWOLFKHU� )RUVFKXQJ� LQ� GHQ� :LUWVFKDIWV�ZLVVHQVFKDIWHQ�QLFKW�ZHLWHU�]X�LJQRULHUHQ��ZLH�HV�ELVKHU�VFKHLQEDU�ZHLWHVWJHKHQGGHU� )DOO� LVW�� 'DQHEHQ� QHQQW� HU� QRFK� ]ZHL�ZHLWHUH� *U�QGH�� =XP� HLQHQ� EHU�KUHQ3ODQVSLHO]LHOH�VRZLH�9RUWHLOH�GHU�3ODQVSLHOPHWKRGH�RIW�.RQ]HSWH�GHU�SV\FKRORJL�VFKHQ�)RUVFKXQJ�� =XP�DQGHUHQ� KlQJW� GLH�(UUHLFKEDUNHLW� YRQ� 3ODQVSLHO]LHOHQ� RIWYRQ�GHUHQ�NRJQLWLYHQ�$QIRUGHUXQJHQ�DE����

��� (LQH�hEHUVLFKW�VRZLH�GHWDLOOLHUWHUH�%HVFKUHLEXQJ�GHU�ELV������GXUFKJHI�KUWHQ�GHXWVFKVSUD�FKLJHQ�8QWHUVXFKXQJHQ�ILQGHW�VLFK�EHL�)XQNH��-����3UREOHPO|VHQ��������6����II��+LHU�VHLHQEHLVSLHOKDIW�JHQDQQW��'25, +HVVH��)�:����(IIHNWH��������+$085$%,�*HGLJD��*���6FK|WWNH�+��� 7�FNH�� 0��� �3UREOHPO|VHQ� ������ XQG� 021'/$1'81*�� )XQNH�� -��� �0RQGODQGXQJ�������'HV�ZHLWHUHQ�ILQGHW�VLFK�HLQH�WDEHOODULVFKH�hEHUVLFKW�PLW�HLQHU�8QWHUWHLOXQJ�GHU�6L�PXODWLRQVSURJUDPPH�QDFK�9DULDEOHQXPIDQJ�EHL�)XQNH��-����3UREOHPO|VHQ��������6�� ����9JO��DXFK�GHQ�NXU]HQ�hEHUEOLFN�EHL�(\IHUWK��.���6FK|PDQQ��0���:LGRZVNL��'���8PJDQJ�������6�������� 9JO��EVSZ��'|UQHU��'���'UHZHV��8���5HLWKHU��)����3UREOHPO|VHQ���������� 'DV�³7850�921�+$12,¦�3UREOHP�YHUDQVFKDXOLFKW��GD��DXFK� LQ�HLQIDFKHQ�3UREOHPXPZHO�WHQ�HLQH�9LHO]DKO�YRQ�/|VXQJVVWUDWHJLHQ�P|JOLFK�VLQG�XQG�XQWHUVFKLHGOLFKH�,QGLYLGXHQ�VLFKYRQHLQDQGHU�XQWHUVFKHLGHQGH�/|VXQJVVWUDWHJLHQ�DQHLJQHQ�N|QQHQ��9JO�� ]�%��.OL[��)�� �,Q�IRUPDWLRQ��������6������II���� 'DV� ³0,66,21$5�.$11,%$/(1¦�3UREOHP� LVW� HLQHV� YRQ� HLQHU� 9LHO]DKO� YRQ� ³5,9(5�&5266,1*¦�3UREOHPHQ��$XIJDEH�LVW�HV��HLQ�%RRW�PLW�HLQHU�*UXSSH�YRQ�5HLVHQGHQ�]X�EHVHW�]HQ��GDV�GLHVH�YRP�HLQHQ�]XP�DQGHUHQ�8IHU�HLQHV�)OXVVHV� WUDQVSRUWLHUHQ� VROO��'LH�3UREOH�PDWLN�GLHVHU�$XIJDEH�EHVWHKW�LQ�GHU�.DSD]LWlWVJUHQ]H�GHV�%RRWHV�XQG�5HVWULNWLRQHQ��GLH�HL�QLJH�.RPELQDWLRQHQ� YRQ�5HLVHQGHQ� XQP|JOLFK�PDFKHQ��9JO��-HIIULHV��5��� 3ROVRQ��3�*��5D]UDQ��/���$WZRRG��0�(����3URFHVV��������6�������'LHVHV�ZLUG�KHXWH�� LQ�$QOHKQXQJ�DQ7RONLHQ�V +HUU�GHU�5LQJH��³+2%%,76��XQG�25&6¦��3UREOHP�JHQDQQW��9JO��$QGHUVRQ��-�5���3V\FKRORJLH��������6������ I��$XI�*UXQGODJH�GHV�³+2%%,76��XQG�25&6¦��3UREOHPV�XQWHU�VXFKWH�*UHHQR VHTXHQWLHOOHV�3UREOHPO|VHQ��9JO��*UHHQR��-�*����+REELWV��������6������II���� 2SZLV��.����0RGHOOH��������6�������� 9JO��$EVFKQLWW��������8QWHUVXFKXQJVGHVLJQV�]XP�8PJDQJ�YRQ�9HUVXFKVSHUVRQHQ�PLW�EH�WULHEVZLUWVFKDIWOLFKHQ�6\VWHPHQ���� 9JO��3HW]LQJ��)����8QWHUVXFKXQJ��������6�����
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:HLWHUKLQ� ZLUIW� $FKWHQKDJHQ� GLH� )UDJH� DXI�� ³>���@ ZDUXP� GLH� 3UREOHPO|VHIRU�VFKXQJ�GHQQ�QLFKW�DXI�GLH�LQ�JUR�HU�=DKO�YRUOLHJHQGHQ�|NRQRPLVFKHQ�RGHU�PLOLWl�ULVFKHQ�3ODQVSLHOH�]XU�FNJHJULIIHQ�KDW¦���� 'LHV�ZlUH� VFKRQ�GHVKDOE� VLQQYROO��GDLQ� GHQ� .RJQLWLRQVZLVVHQVFKDIWHQ� LGHQWLVFKH� 6LPXODWLRQVSURJUDPPH�� OHGLJOLFKXQWHU�%HU�FNVLFKWLJXQJ�HLQLJHU�0RGLILNDWLRQHQ��]XU�'DUVWHOOXQJ�XQWHUVFKLHGOLFKHU5HDOLWlWVDXVVFKQLWWH� JHQXW]W� ZHUGHQ�� (LQ� 6LPXODWLRQVSURJUDPP��ZHOFKHV� HLQPDOGHU�'DUVWHOOXQJ�HLQHV�*HELHWHV�LQ�GHU�6DKHO]RQH�GLHQW��ZLUG�DQ�DQGHUHU�6WHOOH�]XU6LPXODWLRQ� GHV�9HUODXIV� HLQHU� *ULSSH�� XQG� 3RFNHQHSLGHPLH� JHQXW]W���� 6R�ZLUGHLQH�=XVDPPHQDUEHLW�DEHU�DXFK�LQ�GHU�3V\FKRORJLH�DOV�Z�QVFKHQVZHUW�HUDFKWHW����XQG� ]XPHLVW� GLH� 0|JOLFKNHLW� HLQHU� (LQEH]LHKXQJ� ZLUWVFKDIWVZLVVHQVFKDIWOLFKHU(UNHQQWQLVVH� VRZLH� ZHLWHUKLQ� GHU� $XVWDXVFK� PLW� ZLUWVFKDIWVZLVVHQVFKDIWOLFKHQ([SHUWHQ�GLVNXWLHUW����

��� $FKWHQKDJHQ��)����hEHUOHJXQJHQ��������6��������� 9JO��)XQNH��-����6WHXHUXQJ��������6��������� 9JO��)XQNH��-����'LDJQRVH���������� 9JO��)XQNH�� -�� �3UREOHPO|VHQ� �������9JO�� DXFK�$EVFKQLWW� �������8QWHUVXFKXQJVGHVLJQV]XP�8PJDQJ�YRQ�3HUVRQHQ�PLW�NRPSOH[HQ�EHWULHEVZLUWVFKDIWOLFKHQ�6\VWHPHQ�
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� 'DV�6�+�(�/�/�¤�0RGHOO��(LQ�0HQVFK�0DVFKLQH�6\VWHP
,Q�.DSLWHO�GUHL�ZLUG��XQWHU�%HU�FNVLFKWLJXQJ�GHV�*UXQGJHGDQNHQV�GHU�$OOJHPHL�QHQ� 6\VWHPWKHRULH���� GHUHQ� 6\VWHPEHJULII� GHP� 3ODQVSLHO� DOV� HLQHU� DOOJHPHLQHQ0HWKRGH� ]XJUXQGH� JHOHJW� ZXUGH���� YHUVXFKW�� (UNHQQWQLVVH� GHU� EHWULHEV�ZLUWVFKDIWOLFKHQ� VRZLH� GHU� SV\FKRORJLVFKHQ� )RUVFKXQJ� LQ� HLQHQ� JHPHLQVDPHQ%H]XJVUDKPHQ� ]X� VWHOOHQ�� 'LHV� NDQQ� ]XP� HLQHQ� XQWHU� %HU�FNVLFKWLJXQJ� GHU� LQ.DSLWHO� ]ZHL DXVJHI�KUWHQ�'LVNXVVLRQ�EH]�JOLFK� HLQHU�Z�QVFKHQVZHUWHQ�=XVDP�PHQDUEHLW� ]ZLVFKHQ� GHU� %HWULHEVZLUWVFKDIWVOHKUH� XQG� GHU� 3V\FKRORJLH� JHVHKHQZHUGHQ���� JHVFKLHKW� MHGRFK�YRUGHUJU�QGLJ� LP�+LQEOLFN�DXI�GHQ� LQ�.DSLWHO� VHFKVDXVJHI�KUWHQ�$VSHNW��GD��GLH�7HLOQHKPHU�DQ�HLQHP�8QWHUQHKPHQVSODQVSLHO�LKU�LQ6HPLQDUHQ� XQG� 9RUOHVXQJHQ� HUZRUEHQHV� 6DFKZLVVHQ� QLFKW� DQZHQGHQ���� 'DEHLN|QQHQ�GLH�%HWUDFKWXQJHQ�LQ�.DSLWHO�]ZHL�LQ�GHU�IROJHQGHQ�:HLVH�DOV�$XVJDQJV�SXQNW�GHU�%HWUDFKWXQJ�DQJHVHKHQ�ZHUGHQ�
=XQlFKVW� LVW� GDYRQ� DXV]XJHKHQ�� GD�� HLQ� 3ODQVSLHO� DOV� 0RGHOO� LP� 6LQQH� HLQHU0HQVFK�0DVFKLQH�6LPXODWLRQ� LQWHUSUHWLHUW�ZHUGHQ�NDQQ���� 8QWHU�GLHVHP�$VSHNWZLUG� GDV� 8QWHUQHKPHQVSODQVSLHO� DOV�0HQVFK�0DVFKLQH�6\VWHP� YHUVWDQGHQ�� ZR�GXUFK� GHU� PHQVFKOLFKH� 9HUKDOWHQVIDNWRU�� ]XVlW]OLFK� ]XP�0RGHOODVSHNW�� HLQ� *H�JHQVWDQG�GHV�%H]XJVUDKPHQV�ZLUG��'LH�REMHNWLYHQ�&KDUDNWHULVWLND�YRQ�3ODQVSLH�OHQ� VWHKHQ� DOVR� LQ�:HFKVHOZLUNXQJ�PLW� GHP� VXEMHNWLYHQ�9HUVWlQGQLV� YRQ�0HQ�VFKHQ�� GLH� VLFK� PLW� HLQHP� 3ODQVSLHO� DXVHLQDQGHUVHW]HQ�� ZRPLW� GLH� IROJHQGHQ$VSHNWH�LPSOL]LHUW�ZHUGHQ�
¾ =XP� HLQHQ� ZLUG� LQ� =XVDPPHQKDQJ� PLW� GHU� 0RGHOOELOGXQJ� EHLP� 8QWHUQHK�PHQVSODQVSLHO�GLH�%HU�FNVLFKWLJXQJ�GHU�6\VWHPWKHRULH�LPSOL]LHUW�¾ :HLWHUKLQ�ZLUG� GXUFK� GLH� 5HOHYDQ]� GHV�0HQVFKHQ�� KLHU� LQ� GHU� )XQNWLRQ� DOV7HLOQHKPHU� DQ� HLQHP�8QWHUQHKPHQVSODQVSLHO�� GLH� 1RWZHQGLJNHLW� HLQHU� ,QWH�
��� 9JO�� $EVFKQLWW� ��������� 'DV� 8QWHUQHKPHQVSODQVSLHO�� (LQ� 6LPXODWLRQVPRGHOO� XQG�$E�VFKQLWW� �������'DV� 6�+�(�/�/� ¤�0RGHOO� DOV� HLQH�0|JOLFKNHLW� ]XU� 'DUVWHOOXQJ� GHU� 1DWXUPHQVFKOLFKHQ�)HKOYHUKDOWHQV���� 9JO��$EVFKQLWW��������6LPXODWLRQVWHFKQLN�EHLP�8QWHUQHKPHQVSODQVSLHO���� 9JO��$EVFKQLWW��������(LQVDW]�YRQ�6LPXODWLRQVPRGHOOHQ�LP�)RUVFKXQJVIHOG�GHV�.RPSOH[HQ3UREOHPO|VHQV���� 9JO��$EVFKQLWW������'LH�XQWHUQHKPHULVFKH�+DQGOXQJVNRPSHWHQ]���� 9JO�� $EVFKQLWW� ��������� ,QWHUSUHWDWLRQ� GHU� 6LPXODWLRQVWHFKQLN� EHLP� 8QWHUQHKPHQVSODQ�VSLHO�
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JUDWLRQ� GHU� 3V\FKRORJLH� LPSOL]LHUW�� ZREHL� DQ� GLHVHU� 6WHOOH� ]XQlFKVW� GLH� (U�NHQQWQLVVH�GHU�3UREOHPO|VHIRUVFKXQJ�UHOHYDQW�VLQG�

,Q�GLHVHP�=XVDPPHQKDQJ�ZLUG�DQ�GLHVHU�6WHOOH�GDV�LQ�GHU�/XIW��XQG�5DXPIDKUW�WHFKQLN� HQWZLFNHOWH�6�+�(�/�/� ��0RGHOO� YRUJHVWHOOW��%HL� GLHVHP�0RGHOO� KDQGHOWHV�VLFK�XP�HLQ�0HQVFK�0DVFKLQH�6\VWHP��ZRGXUFK�HV�DOV�JHHLJQHWHU�5DKPHQ�DQ�JHVHKHQ�ZLUG��GLH�EHLP�3ODQVSLHO�H[LVWLHUHQGH�6FKQLWWVWHOOH�YRQ�0HQVFK�XQG�0D�VFKLQH� GDU]XVWHOOHQ�� 'LH� 'DUVWHOOXQJ� HUIROJW� GDEHL� XQWHU� IROJHQGHQ� *HVLFKWV�SXQNWHQ�
¾ $OV�SUREOHPDWLVFK�HUZHLVW�VLFK�]XQlFKVW��GD��VLFK�DXV�GHU�JUXQGOHJHQGHQ�6L�PXODWLRQVWHFKQLN�EHLP�8QWHUQHKPHQVSODQVSLHO�HLQH�9LHO]DKO�XQWHUVFKLHGOLFKHU0RGHOONRQVWUXNWLRQHQ�HQWZLFNHOW�KDW��ZRGXUFK�VLFK�GLH�3ODQVSLHOWHLOQHKPHU�LQMHZHLOV�YHUVFKLHGHQHQ�H[SHULPHQWHOOHQ�6LWXDWLRQHQ�EHILQGHQ���� (LQH�6\VWHP�EHWUDFKWXQJ�XQWHU�H[SOL]LWHP�%H]XJ�DXI�GLH�$OOJHPHLQH�6\VWHPWKHRULH�ELHWHWQXQ� GHQ� 9RUWHLO� HLQH� %HWUDFKWXQJ� XQWHU� DOOJHPHLQJ�OWLJHQ� .ULWHULHQ� YRU]X�QHKPHQ��+LHU�ELHWHW�GDV�6�+�(�/�/�¤�0RGHOOV�GHQ�9RUWHLO�� GD�� HV�GLH�0|J�OLFKNHLW� ELHWHW�� HLQH� 0RGHOOEHWUDFKWXQJ� YRU]XQHKPHQ�� GLH� XQWHU� %H�U�FNVLFKWLJXQJ�JUXQGOHJHQGHU�6\VWHPNRPSRQHQWHQ�HUIROJW�¾ :HLWHUKLQ� EHVWHKW� GXUFK� GLH� %HU�FNVLFKWLJXQJ� GHV� 6�+�(�/�/� ��0RGHOOV� GLH0|JOLFKNHLW�� GLH� LQ� GHU� 3UREOHPO|VHIRUVFKXQJ� JHZRQQHQHQ� (UNHQQWQLVVH� ]XPHQVFKOLFKHP� )HKOYHUKDOWHQ� LP�8PJDQJ�PLW� NRPSOH[HQ� 6\VWHPHQ� LQ� HLQHQJHPHLQVDPHQ�%H]XJVUDKPHQ�]X�VWHOOHQ�
'DGXUFK�ZHUGHQ�YLHU�$VSHNWH�JHZlKUOHLVWHW��� (V� HUIROJW� GLH� JHZ�QVFKWH� *HJHQ�EHUVWHOOXQJ� EHWULHEVZLUWVFKDIWOLFKHU� XQGSV\FKRORJLVFKHU�)RUVFKXQJVHUNHQQWQLVVH��� 'DV� 8QWHUQHKPHQVSODQVSLHO� ZLUG� LQ� VHLQHQ� JUXQGOHJHQGHQ� V\VWHPWKHRUHWL�VFKHQ�'LPHQVLRQHQ�HUID�W��� 'DV�,QGLYLGXXP�ZLUG�� LQ�VHLQHU�)XQNWLRQ�DOV�7HLOQHKPHU�DQ�HLQHP�3ODQVSLHO�GXUFK�GLH�,QWHUSUHWDWLRQ�DOV�KDQGHOQGHV�6XEMHNW�EHU�FNVLFKWLJW��� (V�ZHUGHQ�P|JOLFKH�)HKOHUPRPHQWH�GHV�0HQVFKHQ�LP�8PJDQJ�PLW�NRPSOH�[HQ�6\VWHPHQ�DXIJH]HLJW�
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,QVJHVDPW� NDQQ� HUZDUWHW�ZHUGHQ�� GD�� GDV� EHWULHEVZLUWVFKDIWOLFKH� +DQGOXQJVIHOGXQG� LQ� GLHVHP� P|JOLFKH� )HKOOHLVWXQJHQ� QlKHU� VSH]LIL]LHUW� ZHUGHQ� NDQQ��8P� LQGLHVHP�=XVDPPHQKDQJ�GLH�QRWZHQGLJHQ�WKHRUHWLVFKHQ�*UXQGODJHQ�I�U�GLH�ZHLWH�UHQ�%HWUDFKWXQJHQ�]X�VFKDIIHQ�� LVW� ]XQlFKVW�DXI]X]HLJHQ��GD��GLH�8QWHUQHKPXQJHLQHU� $QZHQGXQJ� GHU� $OOJHPHLQHQ� 6\VWHPWKHRULH� ]XJlQJOLFK� LVW�� :HLWHUKLQ� LVWDXI� $UWHQ� XQG� $EODXI� YRQ� 8QWHUQHKPHQVSODQVSLHOHQ� VRZLH� .RQ]HSWH� GHU� 3UR�EOHPO|VHIRUVFKXQJ�HLQ]XJHKHQ�
��� 'DV�6\VWHP�GHU�8QWHUQHKPXQJ
(V�LVW�]XQlFKVW�GDYRQ�DXV]XJHKHQ��GD��GLH�8QWHUQHKPXQJ�HLQHU�$QZHQGXQJ�GHU$OOJHPHLQHQ� 6\VWHPWKHRULH� ]XJlQJOLFK� LVW�� 9RQ� GLHVHU�0|JOLFKNHLW� ZLUG� LQ� GHU3V\FKRORJLH�XQG�LQ�GHU�6R]LRORJLH�VFKRQ�VHLW� OlQJHUHP�*HEUDXFK�JHPDFKW��ZlK�UHQG�GHUHQ�EHJULIIOLFKHV�,QVWUXPHQWDULXP�LP�5DKPHQ�GHU�:LUWVFKDIWVZLVVHQVFKDIWHUVW�LQ�M�QJHUHU�=HLW�%HU�FNVLFKWLJXQJ�ILQGHW����
'LH�8QWHUQHKPXQJ�ZLUG�GDEHL�GDGXUFK�HLQHU�%HWUDFKWXQJ�DOV�6\VWHP�]XJlQJOLFK�GD�� 6DFKDXIJDEHQ� �%HGDUIVGHFNXQJVDXIJDEHQ�� GHILQLHUW� ZHUGHQ� XQG� GLH� 8QWHU�QHKPXQJ� VLFK� GDGXUFK� JHJHQ�EHU� LKUHU� 8PZHOW� SURILOLHUW�� 6RPLW� VWHKW� GHP� 6\�VWHP�GHU�8QWHUQHKPXQJ�GDV�6XSHUV\VWHP�8PZHOW� JHJHQ�EHU�� ]X�ZHOFKHP�HV� LQ$XVWDXVFKEH]LHKXQJHQ�VWHKW���� ZREHL�QDFK�/XKPDQQ� LQ�GHU�%HWULHEVZLUWVFKDIWV�OHKUH�³>���@ GLH�9RUVWHOOXQJ�HLQHV�6\VWHPV��GDV�%H]LHKXQJHQ�]X�PHKUHUHQ�8PZHO�WHQ� XQWHUKlOW� XQG� GHUHQ� ,QWHUHVVHQJHIlOOH� DXVJOHLFKW� >���@¦�� DP� ZHLWUHLFKHQGVWHQDXVJHDUEHLWHW�LVW����

��� 9JO��$EVFKQLWW��������$UWHQ�YRQ�8QWHUQHKPHQVSODQVSLHOHQ���� )XFKV��+����6\VWHPWKHRULH��������6S��������1DFK�$OEDFK�NDQQ�KLHU�YRQ�GHU�GULWWHQ�*HQHUD�WLRQ�GHU�%HWULHEVZLUWVFKDIWVOHKUH�JHVSURFKHQ�ZHUGHQ��9JO��$OEDFK��+����$XIJDEHQ��������6�����II��9RUGHUJU�QGLJ�ZXUGH�GHU�YRQ�GHU�$OOJHPHLQHQ�6\VWHPWKHRULH�EHKDQGHOWH�3UREOHP�NUHLV� GDEHL� YRQ� GHU� EHWULHEVZLUWVFKDIWOLFKHQ� 2UJDQLVDWLRQVOHKUH� DXIJHJULIIHQ��9JO�� EVSZ�-RKQVRQ�� 5�$��� .DVW�� )�(��� 5RVHQ]ZHLJ�� -�(����7KHRU\� ������� 6�� ��� II���*URFKOD�� (���$XWRPDWLRQ��������6������II���*URFKOD��(����6\VWHPWKHRULH��������6�����II���%OHLFKHU��.���(QWZLFNOXQJ��+HIW�����������6����II��*URFKOD LVW�GHU�$QVLFKW��GD��VLFK�GLH�1RWZHQGLJNHLW�GLH�$QVlW]H�GHU�2UJDQLVDWLRQVWKHRULH�]X��EHUGHQNHQ�GXUFK�GLH�$XWRPDWLRQ�EHGLQJW��$XVJH�KHQG�YRQ�86�DPHULNDQLVFKHQ�'LVNXVVLRQHQ�VWHOOW�HU�HLQH�YHUJOHLFKHQGH�%HWUDFKWXQJ�RUJDQL�VDWLRQVWKHRUHWLVFKHU�$QVlW]H�PLW�V\VWHPWKHRUHWLVFKHQ�$QVlW]HQ�DQ�XQG�]HLJW�GHUHQ�*HPHLQ�VDPNHLWHQ�DXI��9JO��*URFKOD��(����$XWRPDWLRQ��������6������I���� 9JO��%OHLFKHU��.����(QWZLFNOXQJ��+HIW�����������6������� /XKPDQQ��1����7KHRULH��������6�����
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8QWHU�%H]XJ�DXI�GLH�$OOJHPHLQH�6\VWHPWKHRULH�NDQQ�GLH�8QWHUQHKPXQJ�LQ�GLHVHP6LQQH� DOV� YLHOGLPHQVLRQDOH� *DQ]KHLW� YHUVWDQGHQ� ZHUGHQ�� GLH� DOV� VWUXNWXULHUWHU$XIEDX� YRQ� (OHPHQWHQ� VRZRKO� ]ZHFN�� DOV� DXFK� ]LHORULHQWLHUW� JHJHQ�EHU� LKUHU8PZHOW� KDQGHOW��'DEHL�ZLUG� GDV�6\VWHP�GHU�8QWHUQHKPXQJ� LQ� VHLQHU� VWDWLVFKHQ'LPHQVLRQ� GXUFK� GHQ� $XIEDX� VRZLH� GLH� ZHFKVHOVHLWLJHQ� ,QWHUGHSHQGHQ]HQ� GHU8QWHUQHKPHQVHOHPHQWH�EHVFKULHEHQ��*HJHQ�EHU�GLHVHU�EHWULHEOLFKHQ�%H]LHKXQJV�VWUXNWXU�YHUN|USHUW�GLH�3UR]H�VWUXNWXU�GLH�G\QDPLVFKH�'LPHQVLRQ�GHV�8QWHUQHK�PHQVV\VWHPV��6LH�XPID�W�GLH�VRZRKO�]HLWOLFK�DOV�DXFK�ORJLVFK�JHULFKWHWHQ�$NWLYL�WlWV��XQG�.RPPXQLNDWLRQVEH]LHKXQJHQ��,QVJHVDPW�ZLUG�GHU�V\VWHPRULHQWLHUWH�$Q�VDW]� GHU� %HWULHEVZLUWVFKDIWVOHKUH� VFKOLH�OLFK� DOV� /HKUH� YRQ� GHU� *HVWDOWXQJ� XQG/HQNXQJ�EHWULHEOLFKHU�6\VWHPH�LQWHUSUHWLHUW���� ZREHL�GLH�6\VWHPWKHRULH�³>���@�%H�JULIIH� ]XU� (QWZLFNOXQJ� HLQHV� HLQKHLWOLFKHQ� XQG� XPIDVVHQGHQ� *UXQGPRGHOOV� GHU%HWULHEVZLUWVFKDIW¦��� OLHIHUW�
=XVDPPHQIDVVHQG�NDQQ� IHVWJHKDOWHQ�ZHUGHQ��GD��GLH�8QWHUQHKPXQJ�DOV�6\VWHPDQJHVHKHQ� ZHUGHQ� NDQQ�� ZREHL� GLH� $OOJHPHLQH� 6\VWHPWKHRULH� HLQ� EHJULIIOLFKHV,QVWUXPHQWDULXP� OLHIHUW� GDV� 6\VWHP� ]X� EHVFKUHLEHQ�� 'D� GDV� 8QWHUQHKPHQVSODQ�VSLHO� HLQ� 0RGHOO� �EHU� GDV� 6\VWHP� GHU� 8QWHUQHKPXQJ� GDUVWHOOW�� ZLUG� DQ� GLHVHU6WHOOH�GDYRQ�DXVJHJDQJHQ��GD��GDV�EHJULIIOLFKH�,QVWUXPHQWDULXP�GHU�$OOJHPHLQHQ6\VWHPWKHRULH� DXFK� LQ� GHU� /DJH� LVW� GDV� 8QWHUQHKPHQVSODQVSLHOPRGHOO� ]X� EH�VFKUHLEHQ�
��� $UWHQ�XQG�$EODXI�YRQ�8QWHUQHKPHQVSODQVSLHOHQ
����� $UWHQ�YRQ�8QWHUQHKPHQVSODQVSLHOHQ
'LH�JUXQGOHJHQGH�6LPXODWLRQVWHFKQLN�EHL�8QWHUQHKPHQVSODQVSLHOHQ�ZXUGH�EHUHLWVDXVJHI�KUW��'DQDFK�NDQQ�HLQ�8QWHUQHKPHQVSODQVSLHO� DOV�HLQH�0HQVFK�0DVFKLQH�6LPXODWLRQ� DXIJHID�W� ZHUGHQ�� GLH� HLQHQ� $NWLRQV�� XQG� HLQHQ� 5HDNWLRQVEHUHLFKDXIZHLVW��hEHU�HLQHQ�YRUJHJHEHQHQ��VLPXOLHUWHQ�=HLWUDXP�VLQG�3HUVRQHQ�LP�$NWL�RQVEHUHLFK�GD]X�DXIJHIRUGHUW��(QWVFKHLGXQJHQ�]X�WUHIIHQ��ZHOFKH�GXUFK�GHQ�5HDN�WLRQVEHUHLFK� YHUDUEHLWHW� XQG� LQ� )RUP� YRQ� %HULFKWHQ� DQ� GLH� 3ODQVSLHOHU� ]X�
��� 9JO��8OULFK�� +��� �8QWHUQHKPXQJ� ������� 6�� ���� II�� ]LWLHUW� QDFK�%OLVV�� &��� �.RPSOH[LWlW�������6�����
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U�FNJHPHOGHW�ZHUGHQ���� $XI�*UXQGODJH�GLHVHU�ZLUWVFKDIWOLFKHQ�(QWVFKHLGXQJVVL�PXODWLRQ� KDW� VLFK� LQ]ZLVFKHQ� HLQH� 9LHO]DKO� YRQ� 0RGHOONRQVWUXNWLRQHQ� HQWZLN�NHOW���� ZRGXUFK� VLFK� GLH� 3ODQVSLHOWHLOQHKPHU� LQ� MHZHLOV� YHUVFKLHGHQHQ� H[SHUL�PHQWHOOHQ�6LWXDWLRQHQ�EHILQGHQ���� =X� LKUHU�.ODVVLILNDWLRQ�H[LVWLHUHQ�NHLQH� DOOJH�PHLQ�DQHUNDQQWHQ�$QVlW]H��(V�ODVVHQ�VLFK�MHGRFK�HLQLJH�]HQWUDOH�0HUNPDOH�ZLUW�VFKDIWOLFKHU�3ODQVSLHOH�IHVWKDOWHQ����
+lXILJVWHU� 3ODQVSLHOW\S� LVW� GHUMHQLJH�� LQ� GHP� HLQ� HLQ]HOQHV� 8QWHUQHKPHQ� HLQHU%UDQFKH�VLPXOLHUW�ZLUG��:LUG�HLQ�HLQ]HOQHV�8QWHUQHKPHQ�LQ�DOOHQ�VHLQHQ�EHWULHEOL�FKHQ�7HLOEHUHLFKHQ�GDUJHVWHOOW��VR�KDQGHOW�HV�VLFK�XP�8QWHUQHKPHQVSODQVSLHOH�LPHLJHQWOLFKHQ�6LQQ��GLH�DOV�JHQHUHOOH�3ODQVSLHOH�EH]HLFKQHW�ZHUGHQ��8QWHUQHKPHQV�SODQVSLHOH�� GLH� OHGLJOLFK� DXVJHVXFKWH� EHWULHEOLFKH� 7HLOEHUHLFKH� ]XP� *HJHQVWDQGKDEHQ��ZHUGHQ�DOV�VSH]LHOOH�3ODQVSLHOH�EH]HLFKQHW���� 'LHVH�8QWHUVFKHLGXQJ� WULIIWDXFK�%OHLFKHU XQG�EH]HLFKQHW� JHNRSSHOWH�0RGHOOH� DXV�JHQHUHOOHQ�XQG� VSH]LHOOHQ0RGHOOHQ�VFKOLH�OLFK�DOV�KLHUDUFKLVFKH�0RGHOOH��ZREHL�GHU�9RUWHLO�GLHVHU�0RGHOOHGDULQ�EHVWHKW��GD��GXUFK�VLH�HLQH�K|KHUH�5HDOLWlWVQlKH�JHOLQJW����
:HVHQWOLFK� LVW� DXFK�GHU�.RQNUHWLVLHUXQJVJUDG�GHV�8QWHUQHKPHQVSODQVSLHOV��+LHUVLQG�VROFKH�PLW�DEVWUDNWHQ�XQG�VROFKH�PLW�NRQNUHWHQ�'DWHQ�]X�XQWHUVFKHLGHQ��%HLHLQHP�8QWHUQHKPHQVSODQVSLHO�PLW�DEVWUDNWHQ�'DWHQ�ZHUGHQ�GLH�(U]HXJQLVVH�QLFKWQlKHU�EH]HLFKQHW��XQG�GHU�$EVDW]�HUIROJW� DXI� DQRQ\PHQ�0lUNWHQ��%HL�NRQNUHWHQ'DWHQ�ZHUGHQ�GLH�(U]HXJQLVVH�XQG�0lUNWH�KLQJHJHQ�HLQGHXWLJ�EHVWLPPW��%HL�GHU9HUZHQGXQJ�YRQ�DEVWUDNWHQ�'DWHQ�EHVWHKW� GLH�0|JOLFKNHLW� GHU�9HUZHQGXQJ� I�UEHOLHELJH�8QWHUQHKPHQ�RGHU�%UDQFKHQ��.RQNUHWH�'DWHQ�VHW]HQ�KLQJHJHQ�HLQH�VSH�

��� 0HIIHUW��+�� �6\VWHPWKHRULH��������6��������� 9JO��$EVFKQLWW����������'DV�8QWHUQHKPHQVSODQVSLHO��(LQ�(QWVFKHLGXQJVVSLHO���� 9JO��%OHLFKHU��.�� �(QWVFKHLGXQJVVLPXODWLRQ��������6�������� 9JO��.ROOHU��+�� �3ODQVSLHOWHFKQLN��������6��������� 9JO��.ROOHU��+�� �3ODQVSLHOWHFKQLN��������6�������� 9JO��5RKQ��:�(�� �)�KUXQJVHQWVFKHLGXQJHQ��������6������.ROOHU�EH]HLFKQHW�VSH]LHOOH�3ODQ�VSLHOH�DOV� IXQNWLRQHOOH�3ODQVSLHOH��$OV� VSH]LHOOH�3ODQVSLHOH� ID�W� HU�3ODQVSLHOH�DXI��ZHOFKHQ³>���@� GLH� EHVRQGHUHQ� *HJHEHQKHLWHQ� XQG� 3UREOHPH� HLQ]HOQHU� 8QWHUQHKPXQJVDUWHQ� RGHU:LUWVFKDIWV]ZHLJH� ]XJUXQGH� JHOHJW� ZXUGHQ¦��.ROOHU� +�� �3ODQVSLHOWHFKQLN� ������� 6�� ���9JO��DXFK�.ROOHU��+�� �3ODQVSLHOWHFKQLN��������6������I���� 9JO��%OHLFKHU��.�� �8QWHUQHKPXQJVVSLHOH��������6S�������I��*HPl��+|JVGDO�VLQG�JHQHUHOOH3ODQVSLHOH�DOV�6WDQGDUGSODQVSLHOH�DQ]XVHKHQ��GLH�YRQ�ILUPHQVSH]LILVFKHQ�3ODQVSLHOHQ��ZHO�FKH� GLH� *HJHEHQKHLWHQ� EHVWLPPWHU� 8QWHUQHKPHQ� DEELOGHQ�� ]X� XQWHUVFKHLGHQ� VLQG�� 9JO�+|JVGDO��%����3ODQVSLHOH��������6�����
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]LILVFKH� 9HUZHQGXQJ� YRUDXV�� JHZlKUOHLVWHQ� DEHU� DXFK� HLQH� K|KHUH� 5HDOLWlWV�QlKH����
%H]�JOLFK� GHU� 'HWHUPLQLHUXQJ� GHV� 6LPXODWLRQVPRGHOOV� NDQQ� QDFK� GHWHUPLQLVWL�VFKHQ�XQG�VWRFKDVWLVFKHQ�3ODQVSLHOHQ�XQWHUVFKLHGHQ�ZHUGHQ��:lKUHQG�LQ�GHWHUPL�QLVWLVFKHQ� 3ODQVSLHOHQ� GLH� (UJHEQLVVH� HLQGHXWLJ� YRQ� GHQ� (QWVFKHLGXQJHQ� GHU6SLHOHU�DEKlQJHQ��ZHUGHQ� LQ� VWRFKDVWLVFKHQ�3ODQVSLHOHQ�=XIDOOVHOHPHQWH�EHU�FN�VLFKWLJW��GLH�GD]X�I�KUHQ��GD��GLH�(UJHEQLVVH�DXFK�GXUFK�GLH�=XIDOOVHOHPHQWH�EH�HLQIOX�W�ZHUGHQ�¤�XQG�GDPLW�QLFKW�PHKU�HLQIDFK�QXU�YRQ�GHQ�(QWVFKHLGXQJHQ�GHU6SLHOHU�DEKlQJHQ��'HU�9RUWHLO� VWRFKDVWLVFKHU�3ODQVSLHOH�ZLUG�GDULQ� JHVHKHQ��GD�VLH� DXIJUXQG�GHU� HLQJHEDXWHQ�=XIDOOVHOHPHQWH� HLQH�K|KHUH�5HDOLWlWVQlKH� DXIZHL�VHQ���� 'DEHL�ZLUG�GLH�9HUZHQGXQJ�YRQ�=XIDOOVHOHPHQWHQ�GDGXUFK�EHJU�QGHW��GD�DXFK� LQ� GHU�5HDOLWlW� NHLQH� JHQDXH�9RUKHUVDJH� EH]�JOLFK� GHU�$XVZLUNXQJHQ� YRQ(QWVFKHLGXQJHQ�P|JOLFK�LVW����
8QWHUQHKPHQVSODQVSLHOH�N|QQHQ�ZHLWHUKLQ�QDFK� LKUHU�.RPSOH[LWlW�XQWHUVFKLHGHQZHUGHQ��'LHVH�VWHOOW��ZLH�EHUHLWV�DXVJHI�KUW��LP�5DKPHQ�GHU�$XVELOGXQJ�HLQ�]HQ�WUDOHV�.ULWHULXP� GDU���� 'LH� GLHVEH]�JOLFKHQ�.ODVVLILNDWLRQHQ� VLQG� MHGRFK�ZHQLJJHQDX�� (LQLJH�$XWRUHQ� XQWHUVFKHLGHQ� ]ZLVFKHQ� HLQIDFKHQ� XQG� NRPSOH[HQ� 3ODQ�VSLHOHQ���� $QGHUH� GLIIHUHQ]LHUHQ� XQWHUVFKLHGOLFKH� 6FKZLHULJNHLWVVWXIHQ����
��� 9JO��%OHLFKHU��.����8QWHUQHKPXQJVVSLHOH��������6������$Q�DQGHUHU�6WHOOH� VSULFKW�%OHLFKHUDXFK� YRQ� �DQRQ\PHQ�� XQG� �NRQNUHWHQ�� 'DWHQ�� 9JO��%OHLFKHU�� .�� �8QWHUQHKPXQJVVSLHOH������� 6S�� ������:LH� DXVJHI�KUW� XQWHUVFKHLGHW�+|JVGDO� LQ� GLHVHP� =XVDPPHQKDQJ� QDFK6WDQGDUGSODQVSLHOHQ� XQG� ILUPHQVSH]LILVFKHQ� 3ODQVSLHOHQ�� 9JO��+|JVGDO�� %��� �3ODQVSLHOH�������6�������� 9JO��5RKQ��:�(�� �)�KUXQJVHQWVFKHLGXQJHQ� ������� 6�� ����.ROOHU�� +�� �3ODQVSLHOWHFKQLN�������6�������� 9JO��.ROOHU��+�� �3ODQVSLHOWHFKQLN��������6�������.ROOHU ZHQGHW�MHGRFK�HLQ��GD��EHUHLWV�GDVQLFKW� YRUKHUVHKEDUH� 9HUKDOWHQ� DQGHUHU� 6SLHOJUXSSHQ� VRZLH� GLH� 8QGXUFKVLFKWLJNHLW� GHVNRPSOH[HQ� 0RGHOOV� DOV� VROFKHP� VWRFKDVWLVFK� DXI� GLH� 6SLHOWHLOQHKPHU� HLQZLUNHQ�� VR� GD�GXUFK� GLH� %HU�FNVLFKWLJXQJ� YRQ� =XIDOOVHOHPHQWHQ� GLH� $QDO\VH� QRFK� ]XVlW]OLFK� HUVFKZHUWZLUG��9JO��GHUV�� �3ODQVSLHOWHFKQLN��������6��������� 9JO��$EVFKQLWW� �������=XU� 5HOHYDQ]� YRQ� .RPSOH[LWlW� LP� 8QWHUQHKPHQVSODQVSLHO�� 1DFK.ROOHU KlQJW�EVSZ��GHU�6FKZLHULJNHLWVJUDG�GHU�(QWVFKHLGXQJVDXIJDEHQ�YRQ�GHU�.RPSOH[L�WlW�GHV�3ODQVSLHOV� DE��(U�GLIIHUHQ]LHUW�QDFK�HLQIDFKHQ�XQG�lX�HUVW�NRPSOH[HQ�3ODQVSLHOHQ�$OV�%HLVSLHO�I�U�HLQIDFKH�3ODQVSLHOH�I�KUW�HU�VROFKH�DQ��LQ�GHQHQ�OHGLJOLFK�HLQH�(QWVFKHLGXQJEVSZ��]XU�%HVWLPPXQJ�RSWLPDOHU�/RVJU|�HQ�JHIlOOW�ZHUGHQ�PX���$OV�lX�HUVW� VFKZLHULJHV3ODQVSLHO� I�KUW�HU�GDV�³&DUQHJLH�7HFK�0DQDJHPHQW�*DPH¦�DQ�� LQ�GHP�PHKU�DOV�����(QW�VFKHLGXQJHQ� ]X� WUHIIHQ� VLQG��$QGHUH�3ODQVSLHOH� ODVVHQ� VLFK� VHLQHU�$QVLFKW� QDFK� LUJHQGZR]ZLVFKHQ�GLHVHQ�EHLGHQ�([WUHPIlOOHQ�HLQRUGQHQ��9JO��.ROOHU��+�� �3ODQVSLHOWHFKQLN�������6������I��XQG�GLH�GRUW�DQJHJHEHQH�/LWHUDWXU���� 9JO��.ROOHU��+����3ODQVSLHOWHFKQLN��������6������3UHKP��+��-�� �0$5.86��������6�����
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+|JVGDO�QLPPW�I�U�GHQ�*UDG�GHU�.RPSOH[LWlW�HLQHV�3ODQVSLHOV�GLH�SUR�3HULRGH�]XWUHIIHQGH�$Q]DKO� DQ�(QWVFKHLGXQJHQ� DQ� XQG� GLIIHUHQ]LHUW�ZHLWHUKLQ�.RPSOH[LWlWYV��.RPSOL]LHUWKHLW��DOV�GHQ�*UDG�GHU�9HUQHW]XQJ�GHU�(QWVFKHLGXQJHQ���� %H]�J�OLFK� GHU� 9DULLHUEDUNHLW� GHU� .RPSOH[LWlW� XQWHUVFKHLGHW�+|JVGDO� ]ZLVFKHQ� 6WDQ�GDUGSODQVSLHOHQ� XQG� PRGXODUHQ� 3ODQVSLHOHQ���� (V� NDQQ� MHGRFK� DXFK� YRQ� KHU�N|PPOLFKHQ�XQG�PRGXODUHQ�3ODQVSLHOHQ�JHVSURFKHQ�ZHUGHQ����
(LQH�.ODVVLILNDWLRQ�EH]�JOLFK�GHV�)UHLKHLWVJUDGHV�GHV�(QWVFKHLGXQJVEHUHLFKHV�GHU6SLHOHU�HUIROJW�GXUFK�GLH�8QWHUVFKHLGXQJ�YRQ�IUHLHQ�XQG�VWDUUHQ�3ODQVSLHOHQ��%HLPIUHLHQ� 6SLHO� ZHUGHQ� GLH� (QWVFKHLGXQJHQ� GHU� 6SLHOHU� GXUFK� HLQH� 6FKLHGVULFKWHU�JUXSSH�EHZHUWHW��$XI�GHUHQ�*UXQGODJH�ZHUGHQ�GLH�UHVXOWLHUHQGHQ�:LUNXQJHQ�XQGIROJHQGHQ� (QWVFKHLGXQJVVLWXDWLRQHQ� IHVWJHOHJW�� %HLP� VWDUUHQ� 6SLHO�� ZHOFKHV� GLHQHXHUH� $XVSUlJXQJVIRUP� GDUVWHOOW�� VLQG� (QWVFKHLGXQJVUDKPHQ� XQG� 6SLHOUHJHOQKLQJHJHQ�PDWKHPDWLVFK� IRUPXOLHUW��ZRGXUFK�GLH�(UJHEQLVVH� REMHNWLY� U�FNJHNRS�SHOW�ZHUGHQ����
,P�+LQEOLFN� DXI� GLH� $XVZHUWXQJ� GHU� (QWVFKHLGXQJHQ� ZLUG� ]ZLVFKHQ�PDQXHOOHQXQG�FRPSXWHUJHVW�W]WHQ�3ODQVSLHOHQ�XQWHUVFKLHGHQ��%HL�PDQXHOOHQ�6SLHOHQ�HUIROJWGLH�%HUHFKQXQJ�GHU�(UJHEQLVVH�YRQ�+DQG�VRZLH�XQWHU�+HUDQ]LHKXQJ�KHUN|PPOL�FKHU�5HFKHQKLOIHQ�ZLH�EVSZ��7LVFKUHFKQHUQ�XQG�5HFKHQPDVFKLQHQ��%HL�GHU�9HU�ZHQGXQJ� YRQ�&RPSXWHUVSLHOHQ�ZXUGH� GDV� 6SLHOPRGHOO� DOV�0DVFKLQHQSURJUDPP

��� %OHLFKHU LVW� GHU�$QVLFKW�� GD�� MH� QDFK�4XDOLILNDWLRQ� GHU� )�KUXQJVNUlIWH�� 3ODQVSLHOPRGHOOHXQWHUVFKLHGOLFKHQ�6FKZLHULJNHLWVJUDGHV�]XP�(LQVDW]�NRPPHQ�VROOWHQ��'LH�3ODQVSLHOH�8%��ELV�8%����GHUHQ�6FKZLHULJNHLWVJUDG�JUDGXHOO�]XQLPPW��VLQG�LQ�GLHVHP�=XVDPPHQKDQJ�YRQ%OHLFKHU� DOV� ³*UXQGPRGHOOH¦� I�U� HLQH� HUVWH� $XVELOGXQJVVWXIH� NRQ]LSLHUW� ZRUGHQ�� 'DVVFKZLHULJHUH�0RGHOO�8%����LVW�GDJHJHQ�I�U�HLQH�$QZHQGXQJ�LQ�HLQHU�]ZHLWHQ�$XVELOGXQJV�VWXIH�JHGDFKW��9JO��%OHLFKHU��.�� �(QWVFKHLGXQJVSUR]HVVH��������6�����I��9JO��]XU�.RQ]HS�WLRQ�GHV�3ODQVSLHOV�8%���DXFK�%OHLFKHU��.�� �3ODQVSLHO�8%����������6�����II��=XP�3ODQVSLHO8%����YJO��%OHLFKHU��.�� �3ODQVSLHO�8%�����������6�����II��$XFK�6RQGHUHJJHU�XQWHUVFKHL�GHW�QDFK�GHP�0HUNPDO�6FKZLHULJNHLW�XQG�QLPPW�GUHL�6FKZLHULJNHLWVVWXIHQ�DQ��9JO��6RQ�GHUHJJHU��:�� �(QWZXUI��������6�������� 9JO��+|JVGDO��%����3ODQVSLHOH��������6������)�U�GDV�.ULWHULXP�GHU�.RPSOH[LWlW�NDQQ�ZHL�WHUKLQ�DXFK�GLH�$Q]DKO�GHU�3URGXNWH�VRZLH�GLH�GHU�0lUNWH�DQJHQRPPHQ�ZHUGHQ��9JO��GHUV��3ODQVSLHOH��������6�������� 9JO��+|JVGDO��%����3ODQVSLHOH��������6�������� 9JO��+DUWXQJ��6����)|UGHUXQJ��������6������ II��9JO�� DXFK�$EVFKQLWW� �����������=XP�=X�VDPPHQKDQJ�YRQ�.RPSOH[LWlW�XQG�/HUQHUIROJ���� 9JO��.ROOHU��+����3ODQVSLHOWHFKQLN��������6�����I�
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IRUPXOLHUW��XQG�GLH�(UJHEQLVVH�N|QQHQ�GDKHU�DXWRPDWLVFK�PLW�GHU� HOHNWURQLVFKHQGLJLWDOHQ�'DWHQYHUDUEHLWXQJ�EHUHFKQHW�ZHUGHQ����
1DFK�GHU�$Q]DKO�GHU�7HLOQHKPHUJUXSSHQ�DP�3ODQVSLHO�N|QQHQ�6ROR��XQG�.RQNXU�UHQ]SODQVSLHOH�XQWHUVFKLHGHQ�ZHUGHQ��%HLP�6RORVSLHO�LVW�QXU�HLQH�3ODQVSLHOJUXSSHDNWLY��%HLP�.RQNXUUHQ]SODQVSLHO�DJLHUHQ�PHKUHUH�*UXSSHQ�LP�:HWWEHZHUE�]XHLQ�DQGHU���� 'DU�EHU�KLQDXV�VLQG�DXFK�(LQ]HOVSLHOH�GHQNEDU��EHL�GHQHQ�QXU�HLQH�HLQ�]HOQH�3HUVRQ�DJLHUW��)�U�(LQ]HOVSLHOH�HLJQHQ�VLFK� MHGRFK�QXU� VHKU� HLQIDFKH�3ODQ�VSLHOH����
,P�+LQEOLFN� DXI�GLH� JHJHQVHLWLJH�%HHLQIOX�EDUNHLW� GHU�(QWVFKHLGXQJHQ� XQWHUHLQ�DQGHU� NDQQ� ]ZLVFKHQ� LQWHUDNWLYHQ� XQG� QLFKW�LQWHUDNWLYHQ� 3ODQVSLHOHQ� XQWHUVFKLH�GHQ�ZHUGHQ��%HL�LQWHUDNWLYHQ�3ODQVSLHOHQ�QHKPHQ�GLH�(QWVFKHLGXQJHQ�GHU�MHZHLOL�JHQ�3ODQVSLHOJUXSSHQ�(LQIOX��DXIHLQDQGHU��'DV� LVW�EHL�QLFKW�LQWHUDNWLYHQ�6SLHOHQQLFKW�GHU�)DOO��'LH�(QWVFKHLGXQJHQ�EHHLQIOXVVHQ�VLFK�QLFKW�JHJHQVHLWLJ���� ,QWHUDN�WLYH�6SLHOH�N|QQHQ�GDU�EHU�KLQDXV�RIIHQ�RGHU�JHVFKORVVHQ�VHLQ��,Q�RIIHQHQ�6SLHOHQVLQG�GLH�6SLHOHU�LQ�GHU�/DJH��XQWHUHLQDQGHU�LQ�.RQWDNW�]X�WUHWHQ��ZlKUHQG�GLHVH�LQJHVFKORVVHQHQ�3ODQVSLHOHQ�YRQHLQDQGHU�JHWUHQQW�DJLHUHQ����

��� 9JO��.ROOHU�� +�� �3ODQVSLHOWHFKQLN� ������� 6�� ��� I���%OHLFKHU�� .��� �8QWHUQHKPXQJVVSLHOH������� 6�� ����5RKQ�YHUZHQGHW� LQ� GLHVHP� =XVDPPHQKDQJ� GLH�$XVGU�FNH�+DQG�� XQG�0D�VFKLQHQVSLHOH��9JO��5RKQ��:�(�� �)�KUXQJVHQWVFKHLGXQJHQ��������6�������� 9JO��%OHLFKHU��.����8QWHUQHKPXQJVVSLHOH��������6�����I���� 9JO��5RKQ��:�(����)�KUXQJVHQWVFKHLGXQJHQ��������6�������� 9JO��%OHLFKHU��.�� �8QWHUQHKPXQJVVSLHOH��������6������.ROOHU��+�� �3ODQVSLHOWHFKQLN�������6�������.ROOHU��+�� �3ODQVSLHOWHFKQLN��������6�������� 9JO��5RKQ��:�(�� �)�KUXQJVHQWVFKHLGXQJHQ� ������� 6�� ����.ROOHU�� +�� �3ODQVSLHOWHFKQLN�������6�������.ROOHU��+�� �3ODQVSLHOWHFKQLN��������6�����
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,QVJHVDPW�HUJLEW�VLFK�GLH�IROJHQGH�0HUNPDOV�EHUVLFKW���� >9JO��$EELOGXQJ����@�

8QWHUVFKHLGXQJVPHUNPDO $XVSUlJXQJ$EVWUDNWLRQVQLYHDX JHQHUHOO VSH]LHOO KLHUDUFKLVFK.RQNUHWLVLHUXQJVJUDG DEVWUDNW NRQNUHW'HWHUPLQLHUXQJ GHWHUPLQLVWLVFK VWRFKDVWLVFK.RPSOH[LWlW HLQIDFK NRPSOH[ $Q]DKO�DQ�(QW�VFKHLGXQJHQ9DULLHUEDUNHLW�GHU�.RPSOH[LWlW KHUN|PPOLFK PRGXODU9HUQHW]XQJVJUDG�GHU�(QWVFKHL�GXQJHQ .RPSOH[LWlW .RPSOL]LHUWKHLW)UHLKHLWVJUDG�GHV�(QWVFKHLGXQJV�EHUHLFKHV VWDUU IUHL$XVZHUWXQJ�GHU�(QWVFKHLGXQJHQ PDQXHOO FRPSXWHUJHVW�W]W$Q]DKO�GHU�7HLOQHKPHU (LQ]HOVSLHO .RQNXUUHQ]VSLHO6WHOOXQJ�GHU�7HLOQHKPHU LQWHUDNWLY QLFKW�LQWHUDNWLY

$EELOGXQJ����� $UWHQ�YRQ�8QWHUQHKPHQVSODQVSLHOHQ
����� $EODXI�YRQ�8QWHUQHKPHQVSODQVSLHOHQ
'HU� (LQVDW]� YRQ� 8QWHUQHKPHQVSODQVSLHOHQ� LVW� VHKU� DXIZHQGLJ�� 6R� EHG�UIHQ� VLHEHUHLWV� YRU� LKUHP� (LQVDW]� LQ� GHU� $XV�� XQG� :HLWHUELOGXQJ� HLQHU� XPIDQJUHLFKHQ9RUEHUHLWXQJ�� 'LHVH� ZLGPHW� VLFK� YRU� DOOHP� GHU� $XVZDKO� XQG� %HVFKDIIXQJ� GHVJHHLJQHWHQ�0RGHOOV��GHVVHQ�(USUREXQJ�LQ�7HVWOlXIHQ�VRZLH�GHU�4XDOLIL]LHUXQJ�GHV6SLHOOHLWHUV�� 'DU�EHU� KLQDXV� LVW� DEHU� DXFK� I�U� GLH� UlXPOLFKH� $XVVWDWWXQJ� ]XU'XUFKI�KUXQJ�GHV�3ODQVSLHOV� VRZLH� I�U�GLH�(UVWHOOXQJ�XQG�%HUHLWVWHOOXQJ�GHU� HU�IRUGHUOLFKHQ�6SLHOXQWHUODJHQ�]X�VRUJHQ����

��� 9JO�� ]X� ZHLWHUHQ� hEHUVLFKWHQ� DXFK�3UHKP�� +��-��� �0DUNXV� ������� 6�� ����+|JVGDO�� %���3ODQVSLHOH��������6������+DUWXQJ��6����)|UGHUXQJ��������6�������� 9JO��KLHU]X�VRZLH�]X�XPIDVVHQGHUHQ�$XVI�KUXQJHQ�5RKQ��:�(�� �)�KUXQJVHQWVFKHLGXQJHQ�������6�����II��9JO��DXFK�2UWK��&�� �8QWHUQHKPHQVSODQVSLHOH��������6�����II��XQG�3UHKP�+��-�� �0$5.86��������6�����II��VRZLH�GLH�MHZHLOV�GRUW�DQJHJHEHQH�/LWHUDWXU�

RIIHQ JHVFKORVVHQ
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,P�5DKPHQ�GHU� HLJHQWOLFKHQ�$XVELOGXQJVPD�QDKPH�YROO]LHKW� VLFK� HLQ�3ODQVSLH�OHLQVDW]� GDQQ� LQ� GUHL� 3KDVHQ�� 'LHVH� 3KDVHQ� VWHOOHQ� GLH� (LQI�KUXQJVSKDVH�� GLH6SLHOSKDVH�VRZLH�GLH�$XVZHUWXQJVSKDVH�GDU����
=XU� ]ZHFNPl�LJHQ�*HVWDOWXQJ� GHU� (LQI�KUXQJVSKDVH� VLHKW�&HSSL GUHL� (OHPHQWHDOV�ZHVHQWOLFK�DQ��(UVWHQV�ZLUG�GHQ�7HLOQHKPHUQ�HLQH�YRP�0RGHOO�XQDEKlQJLJH�JUXQGOHJHQGH�(LQI�KUXQJ� LQ�8QWHUQHKPHQVVSLHOH� JHJHEHQ�� =ZHLWHQV�ZHUGHQ� VR�ZRKO� SUDNWLVFKH� DOV� DXFK� WKHRUHWLVFKH� 8QWHUQHKPHQV]LHOVHW]XQJHQ� HUOlXWHUW�� GD=LHOVHW]XQJHQ� XQG� TXDQWLWDWLYH� =LHOREMHNWH� ZHVHQWOLFK� I�U� GDV� 7UHIIHQ� YRQ� (QW�VFKHLGXQJHQ� VLQG�� 'ULWWHQV� ZLUG� VFKOLH�OLFK� GDV� MHZHLOV� YRUOLHJHQGH�0RGHOO� EH�]�JOLFK� GHU�$XVJDQJVVLWXDWLRQ� VRZLH� GHU� 6SLHOUHJHOQ� HUOlXWHUW���� ,Q� GHU� (LQI�K�UXQJVSKDVH�ZHUGHQ�DXFK�GLH�6SLHOJUXSSHQ�JHELOGHW���� 'DEHL�VSLHOW�GLH�*UXSSHQ�JU|�H�HLQH�ZLFKWLJH�5ROOH��6LH�ULFKWHW�VLFK�QDFK�GHP�YRUOLHJHQGHQ�6SLHOPRGHOO����DEHU�DXFK�GDQDFK��HLQH�HIIL]LHQWH�=XVDPPHQDUEHLW�]X�JHZlKUOHLVWHQ��6R�ZLUG�PLW]XQHKPHQGHU� *UXSSHQJU|�H� GDV� %H]LHKXQJVJHIOHFKW� LPPHU� JU|�HU�� VR� GD�� GLH(IIL]LHQ]� GHU�*UXSSH� DEQLPPW��+HLGDFN YHUGHXWOLFKW� GLHV� GXUFK�%H]LHKXQJVGLD�JUDPPH�� LQ� ZHOFKHQ� GLH� YLHOIlOWLJ� P|JOLFKHQ� :HFKVHOEH]LHKXQJHQ� HUVLFKWOLFKZHUGHQ���� (V�HPSILHKOW�VLFK�HLQH�*UXSSHQJU|�H�YRQ�PLQGHVWHQV���ELV���7HLOQHK�PHUQ�� MHGRFK�QLFKW�PHKU�DOV���ELV����7HLOQHKPHUQ���� $XFK�GLH�2UJDQLVDWLRQ� LQ�QHUKDOE�GHU�*UXSSH�NDQQ�HLQH�ZHVHQWOLFKH�5ROOH�VSLHOHQ��'LHV�LVW�YRU�DOOHP�GDQQGHU�)DOO��ZHQQ�VLH�GHU�*UXSSH�QLFKW�VHOEVW��EHUODVVHQ�EOHLEW��VRQGHUQ�IRUPDO�IHVW�JHOHJW�ZLUG��'LHV�JHVFKLHKW�GDQQ�LQ�GHU�$EVLFKW��GHQ�7HLOQHKPHUQ�SHUVRQHOOH�2U�JDQLVDWLRQVSULQ]LSLHQ�]X�YHUPLWWHOQ���� 1DFK�%LOGXQJ�GHU�6SLHOJUXSSHQ�ZHUGHQ�GLH7HLOQHKPHU� I�U� JHZ|KQOLFK� GD]X� DXIJHIRUGHUW�� LKUH�8QWHUQHKPHQVSROLWLN� VFKULIW�OLFK�]X�IL[LHUHQ����

��� 9JO��2UWK��&�� �8QWHUQHKPHQVSODQVSLHOH��������6�������� 9JO��&HSSL��&����(UIDKUXQJHQ��������6��������� 9JO��%OHLFKHU��.�� �8QWHUQHKPXQJVVSLHOH��������6�������� 9JO��&HSSL��&�� �(UIDKUXQJHQ��������6��������� 9JO��+HLGDFN��&�� �3ODQVSLHO�3UD[LV��������6������II���� 9JO��&HSSL��&�� �(UIDKUXQJHQ��������6��������� 9JO��5RKQ��:�(�� �)�KUXQJVHQWVFKHLGXQJHQ��������6�������� 9JO��%OHLFKHU��.�� �8QWHUQHKPXQJVVSLHOH��������6�����
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0LW�GHU�3ODQXQJ�I�U�GLH�HUVWH�3HULRGH�EHJLQQW�GLH�HLJHQWOLFKH�6SLHOSKDVH���� +LHUDQDO\VLHUHQ�GLH�7HLOQHKPHU�GLH�DNWXHOOH�6LWXDWLRQ�XQG�WUHIIHQ�DXI�GLHVHU�%DVLV�LKUH(QWVFKHLGXQJHQ��'LHVH�(QWVFKHLGXQJHQ�ZHUGHQ�GXUFK�GDV�6LPXODWLRQVPRGHOO�YHU�DUEHLWHW�XQG�GLH�HU]LHOWHQ�(UJHEQLVVH�GHQ�7HLOQHKPHUQ�]XU�9HUI�JXQJ�JHVWHOOW����1HEHQ�GHU�%HHLQIOXVVXQJ�GHV�6SLHOYHUODXIV�GXUFK�GLH�7HLOQHKPHU�HUIROJW�DXFK�HLQH%HHLQIOXVVXQJ� GXUFK� GHQ� 6SLHOOHLWHU�� 'LHVH� VROOWH� ]XQlFKVW� VHKU� JHULQJ� JHKDOWHQZHUGHQ�� ,P�ZHLWHUHQ�6SLHOYHUODXI�ELHWHW�VLFK�I�U�GHQ�6SLHOOHLWHU� MHGRFK�GLH�0|J�OLFKNHLW�� 3DUDPHWHUYHUlQGHUXQJHQ� GXUFK]XI�KUHQ���� $OV� SUREOHPDWLVFK� HUZHLVWVLFK� ]XPHLVW� GLH�%HHQGLJXQJ�GHV�6SLHOV�� ,Q�GHP�)DOOH�� GD�� GDV�(QGH� GHV�6SLHOVGHQ�7HLOQHKPHUQ�YRQ�YRUQKHUHLQ�EHNDQQW�LVW��ZLUG�LP�*HJHQVDW]�]X�HLQHU�YRUKHUL�JHQ� ODQJIULVWLJHQ� 3ROLWLN� ]XP� (QGH� GHV� 6SLHOV� ]XPHLVW� HLQH� NXU]IULVWLJH� 3ROLWLNEHWULHEHQ�� 6R� ZHUGHQ� NDSLWDOLQWHQVLYH� 0D�QDKPHQ� ZLH� EVSZ�� ,QYHVWLWLRQHQ� LQ)RUVFKXQJV��XQG�(QWZLFNOXQJVSURMHNWH�RGHU�(UZHLWHUXQJHQ�GHU�.DSD]LWlW�LP�+LQ�EOLFN�DXI�GDV�(QGH�GHV�6SLHOV�HLQJHVWHOOW����
'LH�$XVZHUWXQJVSKDVH�ZLUG�YRQ�5RKQ�DOV�GLH�ZLFKWLJVWH�3KDVH� LP�3ODQVSLHOYHU�ODXI�EHWUDFKWHW��,KUH�9RUEHUHLWXQJ�PX��LP�ZHVHQWOLFKHQ�YRP�6SLHOOHLWHU�ZlKUHQGGHV�3ODQVSLHOYHUODXIHV�YRUJHQRPPHQ�ZHUGHQ��'DEHL�NDQQ�GLHVHU�URXWLQHPl�LJ�DXIVHLQH�(UIDKUXQJHQ�]XU�FNJUHLIHQ��PX��DEHU�DXFK�GLH�$VSHNWH�EHU�FNVLFKWLJHQ��GLHVLFK� VSH]LHOO� LQ�GHP� MHZHLOLJHQ�6SLHOGXUFKODXI� HUJHEHQ���� $XI�GLHVHU�*UXQGODJHZHUGHQ�GDQQ�GHU�6SLHOYHUODXI�XQG�GLH�HUUHLFKWHQ�(UJHEQLVVH�YRQ�GHU�6SLHOOHLWXQJXQG�GHQ�7HLOQHKPHUQ�JHPHLQVDP�DQDO\VLHUW��6ROFK�HLQH�$QDO\VH�NDQQ�GXUFK�GHQ9HUJOHLFK�GHU�GXUFK�GLH�7HLOQHKPHUJUXSSHQ�YHUIROJWHQ�6WUDWHJLHQ�PLW�GHQ�HU]LHO�

��� 9JO��%OHLFKHU��.�� �8QWHUQHKPXQJVVSLHOH��������6������'DEHL� ODVVHQ� VLFK�DOV�$XVJDQJVVL�WXDWLRQ�]ZHL�JUXQGVlW]OLFKH�6SLHOW\SHQ�XQWHUVFKHLGHQ��=XP�HLQHQ�NDQQ�YRQ�HLQHP� ODXIHQ�GHQ�*HVFKlIWVEHWULHE�DXVJHJDQJHQ�ZHUGHQ��=XP�DQGHUHQ�EHVWHKW�GLH�0|JOLFKNHLW��GD��GDV8QWHUQHKPHQ� HUVW� YRQ� GHQ� 6SLHOHUQ� ]X� JU�QGHQ� LVW�� $PHULNDQLVFKH�8QWHUQHKPXQJVVSLHOHEDVLHUHQ�]XPHLVW�DXI�GHU�HUVWHQ�$XVJDQJVVLWXDWLRQ��(LQLJHV�VSULFKW�DEHU�DXFK�I�U�GLH�*U�Q�GXQJVYDULDQWH�� 6R� VLQG�GLH� 6SLHOHU� ]XQlFKVW�PLW� HLQHP� �EHUVLFKWOLFKHQ�(QWVFKHLGXQJVUDK�PHQ� NRQIURQWLHUW�� 'DQQ� HUIROJW� HLQH� $XIWHLOXQJ� GHV� 6SLHOYHUODXIHV� LQ� HLQH� *U�QGXQJV��.RQVROLGLHUXQJV��XQG�:HWWEHZHUEVSKDVH��6FKOLH�OLFK�ZLUG�HLQH�ODQJIULVWLJH�3ODQXQJ�VHLWHQVGHU�6SLHOHU�]ZLQJHQG�HUIRUGHUOLFK��9JO��GHUV����8QWHUQHKPXQJVVSLHOH��������6�������� 9JO��*HXWLQJ��0����3ODQVSLHO��������6�������� 9JO��&HSSL��&�� �(UIDKUXQJHQ��������6��������� 9JO��%OHLFKHU��.�� �8QWHUQHKPXQJVVSLHOH��������6�����I��8P�GLH�6SLHOHU� I�U�HLQH�)RUWVHW�]XQJ�GHU�ODQJIULVWLJHQ�8QWHUQHKPHQVSROLWLN�]X�PRWLYLHUHQ��HPSILHKOW�%OHLFKHU� LQ�GHQ�OHW]�WHQ� 6SLHOSHULRGHQ� HQWVSUHFKHQGH� $QUHL]H� ]X� VFKDIIHQ�� 9JO��GHUV��� �8QWHUQHKPXQJVVSLHOH�������6�������� 9JO��5RKQ��:�(�� �)�KUXQJVHQWVFKHLGXQJHQ��������6�����
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WHQ�(UJHEQLVVHQ� JHVFKHKHQ���� ,P�5�FNEOLFN� OlXIW� GDV�6SLHO�� JHZLVVHUPD�HQ� YRUGHP�LQQHUHQ�$XJH��QRFK�HLQPDO�DE���� =LHO�LVW�HV�GDEHL��GHQ�7HLOQHKPHUQ�]X�YHU�GHXWOLFKHQ��GD��HV�LQ�G\QDPLVFKHQ�0RGHOOHQ�ZLH�HLQHP�3ODQVSLHO�NHLQH�0XVWHUO|�VXQJ� JLEW�� VRQGHUQ� XQWHUVFKLHGOLFKH� 6WUDWHJLHQ� ]X� HLQHU� HUIROJUHLFKHQ�8QWHUQHK�PHQVOHLWXQJ�I�KUHQ�N|QQHQ���� ,Q�GLHVHU�3KDVH�NDQQ�DXFK�.ULWLN�DQ�GHU�*HVWDOWXQJGHV�3ODQVSLHOV�JH�EW�ZHUGHQ��GLH�HYHQWXHOO�LQ�HLQHU�0RGLILNDWLRQ�P�QGHW����
,Q� GLHVHP� =XVDPPHQKDQJ� I�KUHQ� LQWHULQGLYLGXHOOH� 8QWHUVFKLHGH� EH]�JOLFK� GHV9RUZLVVHQV�EHLP�0HQVFKHQ�]X�HLQHP�XQWHUVFKLHGOLFK�HUIROJUHLFKHP�8PJDQJ�PLWNRPSOH[HQ� 6\VWHPHQ�� (V�ZXUGH� EHUHLWV� DXVJHI�KUW�� GD�� HV� GDKHU� QRWZHQGLJ� LVW�GHQ�7HLOQHKPHU� HLQHU�$XVELOGXQJVPD�QDKPH�PLW� HLQHU� I�U� LKQ� RSWLPDOHQ�.RP�SOH[LWlW� ]X� NRQIURQWLHUHQ�� XP� HLQHQ� RSWLPDOHQ� /HUQHUIROJ� ]X� JHZlKUOHLVWHQ����'DPLW�ZLUG�MHGRFK�QRFK�QLFKWV��EHU�XQWHUVFKLHGOLFKH�4XDOLWlWHQ�GHV�:LVVHQV�DXV�JHVDJW��'DKHU�VROO�LP�IROJHQGHQ�DXI�GLH�([SHUWLVHIRUVFKXQJ�HLQJHJDQJHQ�ZHUGHQ�GLH� GLHVHQ� 8PVWDQG� PLW� GHU� 0HWKRGH� GHU� ([SHUWHQ�1RYL]HQ�9HUJOHLFKH� XQWHU�VXFKW�
��� 8PJDQJ YRQ�3HUVRQHQ�PLW�NRPSOH[HQ�6\VWHPHQ
����� *HJHQVWDQG�GHU�([SHUWLVHIRUVFKXQJ
'LH�GHXWVFKH�([SHUWLVHIRUVFKXQJ�EOLFNW�DXI�HLQH����MlKULJH�7UDGLWLRQ�]XU�FN��6LHNDQQ�QHEHQ�GHU�DPHULNDQLVFKHQ�)RUVFKXQJ��GLH�LP�%HUHLFK�GHU�([SHUWLVHIRUVFKXQJ

��� 9JO��.DLVHU�� )��-��� .DPLQVNL�� +�� �0HWKRGLN� ������� 'LHVHU� 6WUDWHJLH� HQWVSULFKW� LP� ZH�VHQWOLFKHQ�DXFK�GDV�YRQ�5RKQ DOV�0XVWHU�EHLVSLHOKDIW�DXVJHI�KUWH�$XVZHUWXQJVVFKHPD�GHV³3LOOVEXU\�0DQDJHPHQW�*DPH¦��9JO��5RKQ��:�(�� �)�KUXQJVHQWVFKHLGXQJHQ��������6�����II���� 9JO��*HXWLQJ��0����3ODQVSLHO��������6��������� 9JO��*HXWLQJ��0�� �3ODQVSLHO� ������� 6�� ����� ,QVEHVRQGHUH� DP�(QGH� GHV� 6SLHOV� WUHWHQ� GLHXQWHUVFKLHGOLFKHQ�� RIW� DXFK� JHJHQVlW]OLFKHQ� $XIIDVVXQJHQ� XQG� $UJXPHQWH� GHU� 7HLOQHK�PHUJUXSSHQ�DQVFKDXOLFK�KHUYRU��³:HQQ�GHQ�6SLHOWHLOQHKPHUQ�KLHUEHL�GLH�VXEMHNWLYH�5HODWL�YLWlW�GHVVHQ��ZDV�MHZHLOV�DOV�C:DKUKHLWC�DQJHVHKHQ�ZXUGH��VHOEVWNULWLVFK�EHZX�W�ZLUG��VLQGVLH�YLHOOHLFKW�HKHU�EHUHLW��DQJHVLFKWV�SULQ]LSLHOOHU�(UIDKUXQJVJUHQ]HQ�LKUHQ�HLJHQHQ�8UWHLOHQ]X�PL�WUDXHQ�¦�GHUV�� �3ODQVSLHO��������6��������� 9JO��.DLVHU�� )��-��� .DPLQVNL�� +�� �0HWKRGLN� ������� ,P� 8QWHUQHKPHQVSODQVSLHO� JLEW� HVNHLQH�*HZLQQHU�RGHU�9HUOLHUHU��,P�9RUGHUJUXQG�VWHKW�GHU�/HUQHIIHNW��6R�KDW�GLH�6SLHONULWLNGHQ�6LQQ��)HKOHU�DXI]XGHFNHQ��MHGRFK�LP�HLJHQWOLFKHQ�6LQQH�QLFKW�GHQ�&KDUDNWHU�HLQHU�%H�ZHUWXQJ��9JO��&HSSL��&�� �(UIDKUXQJHQ��������6��������� 9JO��$EVFKQLWW������������=XP�=XVDPPHQKDQJ�YRQ�.RPSOH[LWlW�XQG�/HUQHUIROJ�
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GXUFKDXV�HLQH�9RUUHLWHUUROOH�LQQHKDW��DOV�I�KUHQG�LQ�GHU�([SHUWLVHIRUVFKXQJ�DQJH�VHKHQ�ZHUGHQ����
,Q�GHQ�YHUJDQJHQHQ�]HKQ�-DKUHQ�KDW�GLH�([SHUWLVHIRUVFKXQJ�QXQ�HLQH�]XQHKPHQGH%HGHXWXQJ� DOV� HLQH� 'RPlQH� SV\FKRORJLVFKHU� )RUVFKXQJ� HUIDKUHQ���� 'XUFK� GLHNRJQLWLRQVSV\FKRORJLVFKH� 2ULHQWLHUXQJ� HUKLHOW� GLH� ([SHUWLVHIRUVFKXQJ� GLH� HQW�VFKHLGHQGHQ� ,PSXOVH��'RUW� HUID�WH�PDQ� LQ� VSH]LILVFKHQ�6WXGLHQ� LQWHULQGLYLGXHOOH8QWHUVFKLHGH� EHLP� /|VHQ� YRQ� 3UREOHPHQ�� GLH� DXI� XQWHUVFKLHGOLFKHV� 9RUZLVVHQ]XU�FN]XI�KUHQ�]X�VHLQ�VFKLHQHQ����
,Q�GHU�/LWHUDWXU� ILQGHW�VLFK�NHLQH�H[SOL]LWH�'HILQLWLRQ�GHV�([SHUWHQEHJULIIHV�RGHUGHV�%HJULIIV�GHU�([SHUWLVH��(KHU�LVW�VLH�HLQH�LPSOL]LWH�(LQVFKlW]XQJ��GLH�VHKU�VWDUNPLW� GHP� MHZHLOLJHQ� 8QWHUVXFKXQJVGHVLJQ� NRUUHOLHUW���� 1DFK� GHQ� %HIXQGHQ� GHU([SHUWLVH�)RUVFKXQJ� EHUXKHQ� GLH� NRJQLWLYHQ� /HLVWXQJHQ� YRQ� ([SHUWHQ� IDVW� DXV�VFKOLH�OLFK�DXI�GHP�EHUHLFKVVSH]LILVFKHQ�:LVVHQ�GHU�([SHUWHQ���� 'LH�0HLQXQJHQGD]X��RE�([SHUWLVH�LQ�XQWHUVFKLHGOLFKHQ�%HUHLFKHQ�DOV�JHQHUHOO�YHUJOHLFKEDU�DQ]X�VHKHQ�LVW�RGHU�QLFKW��VLQG�MHGRFK�JHWHLOW�
6R�I�KUWHQ�/DUNLQ��0F'HUPRWW��6LPRQ�	�6LPRQ�8QWHUVXFKXQJHQ�LQ�XQWHUVFKLHGOL�FKHQ�'RPlQHQ�GXUFK�XQG�KDOWHQ�GLH�([SHUWLVH�LQ�GHQ�YHUVFKLHGHQHQ�'RPlQHQ�I�USULQ]LSLHOO� YHUJOHLFKEDU���� $QGHUVRQ� VLHKW� ([SHUWLVH� KLQJHJHQ� GXUFK� VSH]LILVFKH'RPlQHQFKDUDNWHULVWLND�EHVWLPPW��6R�I�KUW�HU�GLH� IROJHQGH�6LFKW�HLQHV�([SHUWHQDQ��³:LU�VHKHQ�([SHUWHQ�DOV�0HQVFKHQ�DQ��GLH�HLQ�XPIDVVHQGHV�:LVVHQ��EHU�.RQ�]HSWH�LQ�LKUHU�([SHUWLVHGRPlQH�KDEHQ�>���@¦����

��� 9JO��*UXEHU��+���=LHJOHU��$����([SHUWLVH��������6�����'LH�([SHUWLVHIRUVFKXQJ�ZHLVW�HLQHQHQJHQ� =XVDPPHQKDQJ� ]XU� %HJDEWHQIRUVFKXQJ� DXI�� PLW� GHU� VLH� GDV� ,QWHUHVVH� DQ� GHU� /HL�VWXQJVHPLQHQ]� WHLOW��:lKUHQG�GLH�%HJDEWHQIRUVFKXQJ� MHGRFK�IUDJW��³:R�JHKHQ�PHLQH�%H�JDEWHQ�KLQ"¦��IUDJW�GLH�([SHUWLVHIRUVFKXQJ�³:RKHU�NRPPHQ�PHLQH�([SHUWHQ"¦��GLHV����([�SHUWLVH��������6������� 9JO��*UXEHU��+���=LHJOHU��$����([SHUWLVH��������6�������� 9JO�� $EVFKQLWW� �������8QWHUVXFKXQJVGHVLJQV� ]XP� 8PJDQJ� YRQ� 9HUVXFKVSHUVRQHQ� PLWNRPSOH[HQ�EHWULHEVZLUWVFKDIWOLFKHQ�6\VWHPHQ���� 9JO��*UXEHU��+���=LHJOHU��$����([SHUWLVH��������6������� 9JO��&HFL��6�-���/LNHU��-�.����6WXG\��������6������II���� 9JO��/DUNLQ��-���0F'HUPRWW��-���6LPRQ��'�3���6LPRQ��+�$����([SHUW��������6���������� 9JO��$QGHUVRQ��-�5����&KDUDFWHU��������6�����
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����� .RQWUDVWLYH�0HWKRGH�GHU�([SHUWHQ�1RYL]HQ�9HUJOHLFKH
'XUFK�GLH�8QWHUVXFKXQJHQ�YRQ�3HUVRQHQ�EH]�JOLFK� LKUHV�8PJDQJV�PLW� NRPSOH�[HQ�6\VWHPHQ�JHZDQQ�GLH�0HWKRGH�GHU�([SHUWHQ�1RYL]HQ�9HUJOHLFKH�HLQ�EHVRQ�GHUHV� *HZLFKW� LQQHUKDOE� GHU� ([SHUWLVHIRUVFKXQJ�� 'LH� ([SHUWHQ�1RYL]HQ�)RUVFKXQJ� YHUIROJW� LQ� GLHVHP� =XVDPPHQKDQJ� GDV� =LHO�� IHVW]XVWHOOHQ�� ZLH� VLFK3HUVRQHQ�XQWHUVFKLHGOLFKHU�:LVVHQVYRUDXVVHW]XQJHQ�EHL�GHU�%HDUEHLWXQJ�YRQ�3UR�EOHPHQ� XQWHUVFKHLGHQ���� ([SHUWHQ�1RYL]HQ�9HUJOHLFKH� ZHUGHQ� GDEHL� EHUHLWV� LQXQWHUVFKLHGOLFKVWHQ�'RPlQHQ��ZLH�GHU�0DWKHPDWLN���� GHU�3K\VLN���� GHU�3ROLWLN���RGHU�DXFK�GHU�&RPSXWHUSURJUDPPLHUXQJ���� GXUFKJHI�KUW�
([SHUWHQ�1RYL]HQ�9HUJOHLFKH�VLQG�TXHUVFKQLWWOLFK�DQJHOHJW�XQG�DUEHLWHQ�PLW�GHPNRQWUDVWLYHQ�$QVDW]��GHU�LP�3ULQ]LS�VHKU�HLQIDFK�LVW��6R�LVW�HV�LP�DOOJHPHLQHQ�EHLMHGHU�$XIJDEH�VR��GD��GLHVH�YRQ�HLQHP�7HLO�GHU�3HUVRQHQ�JXW��YRQ�HLQHP�DQGHUHQVFKOHFKW�JHO|VW�ZLUG��VR�GD��PLW�NRQWUDVWLYHQ�8QWHUVXFKXQJHQ�GLH�IROJHQGHQ�=LHOHYHUIROJW�ZHUGHQ�N|QQHQ����
(567(6�=,(/ :HOFKHV�:LVVHQ�XQG�ZHOFKH�)lKLJNHLWHQ�KDEHQ�GLHMHQLJHQ�3HU�VRQHQ�� GLH�$XIJDEHQ� JXW� EHZlOWLJHQ"�:HOFKH�.RPSHWHQ]�ZHL�VHQ�GLHMHQLJHQ�DXI��GLH�$XIJDEHQ�VFKOHFKW�EHZlOWLJHQ"=:(,7(6�=,(/ :LH�N|QQHQ�MHQH�3HUVRQHQ��GLH�$XIJDEHQ�XQEHIULHGLJHQG�HUOHGL�JHQ��]X�([SHUWHQ�ZHUGHQ"'5,77(6�=,(/ :DV� FKDUDNWHULVLHUW� ([SHUWHQ� �� )lKLJNHLWHQ�� XQG� ZLH� LVW� GHUHQ6LPXODWLRQ�P|JOLFK"

��� 9JO��)�UVWHQDX��%����3UREOHPO|VHQ��������6�������� 9JO��EVSZ��/HZLV��&����6NLOO���������� 9JO��EVSZ��&KL��0�7�+���)HOWRYLFK��3�-���*ODVHU��5����&DWHJRUL]DWLRQ��������+DUGLPDQ�3�7���'XIUHVQH��5���0HVWUH��-�3����5HODWLRQ���������� 9JO��)LVNH��6�7���.LQGHU��'�5���/DUWHU��:�0����1RYLFH���������� 9JO�� EVSZ��$GHOVRQ�� %��� �3UREOHP� �������$GHOVRQ�� %��� �'LIILFXOW\� �������:HLVHU�� 0��6KHUW]�� -����3UREOHP��������:HLWHUKLQ� JLEW�$OOZRRG� HLQHQ�hEHUEOLFN� �EHU� GHQ� 6WDQG� GHU)RUVFKXQJ�]XP�8PJDQJ�YRQ�1RYL]HQ�PLW�3HUVRQDOFRPSXWHUQ��PLW�JHOHJHQWOLFKHQ�9HUJOHL�FKHQ�]X�([SHUWHQ��9JO��$OOZRRG��&�0����1RYLFHV���������� 9JO��9RVV��-�)���)LQFKHU�.LHIHU��5�+���*UHHQH��7�5���3RVW��7�$����3HUIRUPDQFH��������6�����
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����� 8QWHUVXFKXQJVGHVLJQV�]XP�8PJDQJ�YRQ�3HUVRQHQ�PLW�NRPSOH�[HQ�EHWULHEVZLUWVFKDIWOLFKHQ�6\VWHPHQ
,Q�GLHVHP�=XVDPPHQKDQJ�NRQWUDVWLHUW�GLH�([SHUWHQ�1RYL]HQ�)RUVFKXQJ� LQ� LKUHQ8QWHUVXFKXQJHQ� ([SHUWHQ�� /DLHQ� XQG� IDFKIUHPGH� ([SHUWHQ�� 'DEHL� ZLUG� GDYRQDXVJHJDQJHQ��GD��VLFK�PLW�]XQHKPHQGHU�(UIDKUXQJ�EHLP�3UREOHPO|VHQ�GLH�2UJD�QLVDWLRQVVWUXNWXU�GHV�:LVVHQV�ZDQGHOW��GLH�3HUVRQHQ�GDKHU��EHU�XQWHUVFKLHGOLFKH:LVVHQVYRUDXVVHW]XQJHQ�YHUI�JHQ��:HLWHU�ZLUG�GDYRQ�DXVJHJDQJHQ��GD��GHU�9RU�JDQJ�GHV�3UREOHPO|VHQV�DOV�$QZHQGXQJ�XQG�(UZHUE�YRQ�:LVVHQ�DQ]XVHKHQ�LVW����ZREHL�$QZHQGXQJ�XQG�(UZHUE�YRQ�:LVVHQ� LQ�EH]XJ�DXI�YHUVFKLHGHQH�:LVVHQV�DUWHQ�HUIROJHQ��GHUHQ�$EJUHQ]XQJ�LQQHUKDOE�GHV�PHQVFKOLFKHQ�NRJQLWLYHQ�6\VWHPVZHJHQ�XQWHUVFKHLGEDUHU�)XQNWLRQHQ�GHV�MHZHLOLJHQ�:LVVHQV�LQ�GHU�.RJQLWLRQVSV\�FKRORJLH�DQHUNDQQW�LVW����
+LHU� H[LVWLHUHQ� DXFK� 8QWHUVXFKXQJHQ�� GLH� DXI� EHWULHEVZLUWVFKDIWOLFKHQ� 6DFKYHU�KDOWHQ�EDVLHUHQ��%HYRU�MHGRFK�HLQLJH�VROFKHU�NRQWUDVWLYHQ�8QWHUVXFKXQJHQ��GLH�DXIEHWULHEVZLUWVFKDIWOLFKHQ�6DFKYHUKDOWHQ�EHUXKHQ��YRUJHVWHOOW�ZHUGHQ��VROO�DQ�GLHVHU6WHOOH�NXU]�DXI�HLQLJH�XQWHUVFKLHGOLFKH�:LVVHQVDUWHQ�HLQJHJDQJHQ�ZHUGHQ��GLH�DOVEHGHXWVDP�HUDFKWHW�ZHUGHQ����
=XQlFKVW� QLPPW� GLH� 8QWHUVFKHLGXQJ� ]ZLVFKHQ� GHNODUDWLYHP� XQG� SUR]HGXUDOHP:LVVHQ� HLQH� ]HQWUDOH� 6WHOOXQJ� HLQ���� 1DFK�3XW]�2VWHUORK VLQG� GLHVH� ]ZHL�:LV�VHQVDUWHQ� DXFK� JUXQGOHJHQG� I�U� GDV� 3UREOHPO|VHQ�� 6R� GLHQW� GDV� GHNODUDWLYH� =X�VWDQGVZLVVHQ�GD]X��3UREOHP]XVWlQGH�]X�LGHQWLIL]LHUHQ��ZDV�EHGHXWHW��GD��VLH�YHU�VWDQGHQ� ZHUGHQ�� 9HUlQGHUXQJHQ� LQ� +LQEOLFN� DXI� GHQ� ³/|VXQJV]XVWDQG¦� N|QQHQMHGRFK�HUVW� XQWHU�$NWLYLHUXQJ� GHV� RSHUDWLYHQ�9HUlQGHUXQJVZLVVHQV� GXUFKJHI�KUWZHUGHQ��*HPHLQVDP�EHVWLPPHQ�EHLGH�:LVVHQVDUWHQ� GLH�%HVFKDIIHQKHLW� XQG� GHQ$EODXI� GHV� 3UREOHPO|VHQV�� ³9RQ�=XVWDQGVUHSUlVHQWDWLRQHQ� LVW� DEKlQJLJ��ZHOFKHYHUI�JEDUHQ�2SHUDWLRQHQ�DQZHQGEDU�VLQG�¤�XQG�YHUI�JEDUH�2SHUDWLRQHQ�GHWHUPL�
��� 9JO��$EVFKQLWW������.RPSOH[HV�3UREOHPO|VHQ�XQG�:LVVHQ���� 9JO��2VZDOG��0���*DGHQQH��9����:LVVHQ��������6������II���� 9JO��DXVI�KUOLFK�GD]X��.DSLWHO����'DV�8QWHUQHKPHQVSODQVSLHO�DOV�/HKU�/HUQ�,QVWUXPHQW���� 'HNODUDWLYHV�:LVVHQ�NDQQ�GXUFK�0LWWHLOXQJ�HUZRUEHQ�ZHUGHQ��LVW�DEUXIEDU�XQG�YHUEDOLVLHU�EDU�� SUR]HGXUDOHV� :LVVHQ� ZLUG� GXUFK� hEXQJ� DQJHHLJQHW�� VHLQH� (LQ]HONRPSRQHQWHQ� VLQGQLFKW� LQ�JOHLFKHU�:HLVH� LQ�GDV�%HZX�WVHLQ�DEUXIEDU�XQG�YHUEDOLVLHUEDU��9JO��2VZDOG��0��*DGHQQH��9����:LVVHQ��������6������
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QLHUHQ��ZHOFKH�=XVWlQGH�HUUHLFKEDU�VLQG¦���� 'DV�9HUlQGHUXQJVZLVVHQ�NDQQ�ZHL�WHUKLQ�QDFK�GHU�%HUHLFKVVSH]LILWlW�XQWHUVFKLHGHQ�ZHUGHQ��'LHV�LVW�HLQH�8QWHUVFKHL�GXQJ� QDFK� EHUHLFKVVSH]LILVFKHQ� $OJRULWKPHQ� VRZLH� DOOJHPHLQHQ� KHXULVWLVFKHQ6WUDWHJLHQ���� $XFK�VLH�VSLHOHQ�VRZRKO�EHL�GHU�3UREOHPEHDUEHLWXQJ�DOV�DXFK�EHLP:LVVHQVHUZHUE� HLQH� WUDJHQGH� 5ROOH�� 'DEHL� EHLQKDOWHW� KHXULVWLVFKHV� :LVVHQ� HLQ5HSHUWRLUH� DQ� VHKU� DOOJHPHLQ� DQZHQGEDUHQ� 2SHUDWRUHQ� ]XP�8PJDQJ�PLW� XQEH�NDQQWHQ�� NRPSOH[HQ� XQG� G\QDPLVFKHQ� 6\VWHPHQ�� 9RU� DOOHP� GLH� NRQVHTXHQWH$QDO\VH�GHU�3UREOHPVLWXDWLRQ��GLH�YHUVWlUNWH�%HDFKWXQJ�YRQ�6\VWHPVWUXNWXUHQ��GLH([SOLNDWLRQ�YRQ�+\SRWKHVHQ�XQG�GLH�3ODQXQJ�GHV�HLJHQHQ�9RUJHKHQV����
6,08/$7,216'(6,*1�0$187(;�	�0252,Q�HLQHU�YRQ�6WURKVFKQHLGHU�	 6FKDXE GXUFKJHI�KUWHQ�6WXGLH�PLW�GHQ�6LPXODWLR�QHQ�0$187(;��� XQG�0252��� ZXUGH�GDV�3UREOHPO|VHYHUKDOWHQ�YRQ����6WXGHQWHQDXV� YRUZLHJHQG� JHLVWHV�� XQG� VR]LDOZLVVHQVFKDIWOLFKHQ� )lFKHUQ� PLW� GHP� YRQ� ��HUIDKUHQHQ�:LUWVFKDIWVPDQDJHUQ�YHUJOLFKHQ���� 'HU�9HUJOHLFK�JHVFKDK�KLHU�XQWHU+HUDQ]LHKXQJ�YRQ�*�WHPD�HQ�]XU�3UREOHPO|VHJ�WH��,P�+LQEOLFN�DXI�GDV�6]HQDULR0252 ZXUGH�GD]X�HLQ�YRQ�3XW]�2VWHUORK�HQWZLFNHOWHV�9HUIDKUHQ�DGDSWLHUW��GDV�GLH9HUVXFKVSHUVRQHQ� DQ� +DQG� YRQ� VHFKV� =HQWUDOYDULDEOHQ� LQ� *�WHJUXSSHQ� HLQVRU�WLHUW���� )�U� GDV� 6]HQDULR� 0$187(; ZLUG� ³>���@� PLW� HLQGHXWLJ� �NDSLWDOLVWLVFKHU�

��� 3XW]�2VWHUORK��:�� �([SHUWHQ��������6�������� 9JO��3XW]�2VWHUORK��:����([SHUWHQ��������6�������� 9JO��6WURKVFKQHLGHU��6�� �:LVVHQVHUZHUE��������6�����II���� (V�KDQGHOW�VLFK�EHL�0$187(;�XP�HLQH�LQWHUDNWLYH�6LPXODWLRQ�HLQHU�NOHLQHQ�7H[WLOIDEULN� LQ.XDOD�/XPSXU��LQ�GHU�GLH�%HVFKlIWLJWHQ��GUHL�LJ�$UEHLWHU�XQG�$QJHVWHOOWH��%OXVHQ��+HPGHQXQG�+RVHQ�SURGX]LHUHQ��'LH�9HUVXFKVSHUVRQ� LQ�GHU�)XQNWLRQ�HLQHV� MXQJHQ�GHXWVFKHQ�0D�QDJHUV�KDW�GLHVH�YRQ�LKUHP�2QNHO�JHHUEW�XQG�KDW�QXQ�GLH�$XIJDEH��GDV�8QWHUQHKPHQ��ZHO�FKHV�VLFK�GXUFK�GHQ�7RG�GHV�2QNHOV� LQ�HLQHP�SUREOHPDWLVFKHQ�=XVWDQG�EHILQGHW��ZlKUHQGHLQHU�3HULRGH�YRQ����0RQDWHQ� ]X�PDQDJHQ��:lKUHQG�GLHVHU�=HLW� VROO� VLH� 3URILWH� HU]LHOHQXQG�¤�ZHQQ�P|JOLFK�¤�GLH�$Q]DKO�GHU�%HVFKlIWLJWHQ�VRZLH�GLH�$UEHLWVHQWJHOWH�HUK|KHQ��'D�]X� VWHKW� LKU� ]XQlFKVW� HLQH� 6XPPH� YRQ� HLQHU�0LOOLRQ� PDODLLVFKHQ� 'ROODU� ]XU� 9HUI�JXQJ�9JO��6FKDXE��+����)HKOHU��������6�����5DPQDUD\DQ��6���6WURKVFKQHLGHU��6���6FKDXE��+���7UDSSLQJV��������6�����I�+LHU�ZXUGH�GLH�YRQ�6FKDXE HQWZLFNHOWH�6LPXODWLRQ�0$187(;�I�UGLH� YRQ� 6WURKVFKQHLGHU� 	� 6FKDXE�GXUFKJHI�KUWH� 8QWHUVXFKXQJ� PRGLIL]LHUW�� 'XUFK� GLHVH0RGLILNDWLRQ�ZXUGH�HLQH�$QIRUGHUXQJVVLWXDWLRQ�JHVFKDIIHQ��GLH�GHP�VSH]LHOOHQ�)DFKZLVVHQGHU�0DQDJHU�8QWHUVXFKXQJVJUXSSH�HQWVSUDFK��9JO��6WURKVFKQHLGHU��6���6FKDXE��+�� �0D�QDJHU��������6������I��XQG�GLH�GRUW�DQJHJHEHQH�/LWHUDWXU���� %HL�0252 KDQGHOW�HV�VLFK�XP�GLH�6LPXODWLRQ�GHV�/HEHQV�HLQHV�+DOEQRPDGHQVWDPPHV�DP6�GUDQG�GHU�6DKHO]RQH��9JO��6WURKVFKQHLGHU��6���6FKDXE��+����0DQDJHU��������6��������� 9JO��6WURKVFKQHLGHU��6���6FKDXE��+����0DQDJHU��������6��������� 9JO��6WURKVFKQHLGHU�� 6��� 6FKDXE��+����0DQDJHU� ������� 6�� ���� XQG� GLH� GRUW� DQJHJHEHQH/LWHUDWXU�



�� '$6�6�+�(�/�/���02'(//��(,1�0(16&+�0$6&+,1(�6<67(0
=LHOYRUJDEH�GDV�)O�VVLJNDSLWDO�XQG�GDV�*HVDPWYHUP|JHQ�GHU�)LUPD¦�KHUDQJH]R�JHQ����
,Q� HLQHU� HUVWHQ� 8QWHUVXFKXQJ� ZXUGH� QXU� GDV� 6]HQDULR�0252� HLQJHVHW]W�� 'LHVHV6LPXODWLRQVGHVLJQ�ZHLVW� HLQLJH�]HQWUDOH�6FKZLHULJNHLWHQ�DXI��=XP�HLQHQ�P�VVHQGLH� 9HUVXFKVSHUVRQHQ� XPIDQJUHLFKH� ,QIRUPDWLRQHQ� YHUDUEHLWHQ� XQG� ]X� HLQHPP|JOLFKVW� JHVFKORVVHQHQ�*HVDPWELOG�GHU�EHWUDFKWHWHQ�6LWXDWLRQ� ]XVDPPHQI�JHQ�=XP�DQGHUHQ�LVW�HV�EHL�EHVWLPPWHQ�0D�QDKPHQ�P|JOLFKHUZHLVH�VFKZLHULJ��GHUHQODQJIULVWLJH�$XVZLUNXQJHQ�DE]XVFKlW]HQ��$X�HUGHP�PX��GLH�JHJHQVHLWLJH�%HHLQ�IOXVVXQJ�GHU�9DULDEOHQ�XQWHUHLQDQGHU�JHQHUHOO� DXVEDODQFLHUW�ZHUGHQ��'LHVHV�6]H�QDULR�ZDU�YRQ�DOOHQ�3UREDQGHQ�DXV�EHLGHQ�*UXSSHQ�]X�DEVROYLHUHQ��'D�GLH�7HLO�QHKPHU�EH]�JOLFK�GLHVHV�6]HQDULRV��EHU�NHLQHUOHL�VSH]LILVFKHV�:LVVHQ�YHUI�JWHQ�ZXUGH� GDYRQ� DXVJHJDQJHQ�� GD�� GLH� 9HUVXFKVSHUVRQHQ� DXI� GHU� *UXQGODJH� LKUHVDOOJHPHLQHQ� �:HOWZLVVHQV��ZHUGHQ�RSHULHUHQ�P�VVHQ�XQG� VLFK�8QWHUVFKLHGH� LP+LQEOLFN� DXI� GHQ� 8PJDQJ� PLW� GHU� 3UREOHPVWHOOXQJ� DXI� XQWHUVFKLHGOLFKH� KHXUL�VWLVFKH�6WUDWHJLHQ�]XU�FNI�KUHQ�ODVVHQ����
,Q�HLQHU�7HLOVWLFKSUREH�PLW����0DQDJHUQ�XQG�HLQHU�QHXHQ�6WLFKSUREH�YRQ����6WX�GHQWHQ�ZXUGH�GHUHQ�6WHXHUXQJVYHUKDOWHQ�YHUJOLFKHQ��=XVlW]OLFK�ZXUGH�KLHU�QHEHQ0252�GLH�6LPXODWLRQ�0$187(; HLQJHVHW]W��'LH�]HQWUDOH�6FKZLHULJNHLW�GLHVHV�6]H�QDULRV� OLHJW� YRU� DOOHP� GDULQ�� GD�� GHU� =HLWKRUL]RQW� YRQ� ]ZHLHLQKDOE� 6WXQGHQ� ]XNQDSS�EHPHVVHQ�LVW��'DKHU�LVW�HV�QLFKW�P|JOLFK��DOOH�UHOHYDQWHQ�'DWHQ�]X�VDPPHOQXQG� ]X� LQWHJULHUHQ��(V� EHVWHKW� VRPLW� GLH�1RWZHQGLJNHLW�� REHUIOlFKOLFKHU� ]X� KDQ�GHOQ�RGHU�VLFK�DXI�7HLOJHELHWH�]X�NRQ]HQWULHUHQ��:lKUHQG�GLH�VWXGHQWLVFKH�*UXSSHQXU� 0$187(;� VWHXHUWH�� VWHXHUWHQ� GLH� ��� 0DQDJHU� ]XQlFKVW� 0252 XQG� VSlWHU0$187(;�� %HL�0$187(;� N|QQHQ� GLH�0DQDJHU� QXQ� DXFK� YHUVWlUNW� XQWHU� (LQVDW]LKUHV�)DFKZLVVHQV�RSHULHUHQ��'DGXUFK� HUJLEW� VLFK�GLH�0|JOLFKNHLW�� ,QWHUDNWLRQHQ]ZLVFKHQ�EHUHLFKVVSH]LILVFKHP�XQG�KHXULVWLVFKHP�:LVVHQ�]X�XQWHUVXFKHQ����
'LH�$XVZHUWXQJ�GHU�8QWHUVXFKXQJHQ�HUJDE�GLH�IROJHQGHQ�(UJHEQLVVH��'LH�0DQD�JHU� H[SORULHUHQ� GLH�3UREOHPVWHOOXQJ� EHL� EHLGHQ�9HUVXFKVDQRUGQXQJHQ� LQWHQVLYHUXQG�UHDOLVLHUHQ�GDGXUFK�GLH�8QEHVWLPPWKHLW�GHV�3UREOHPV��,Q�)ROJH�GHVVHQ�UHDJLH�
��� 9JO��6WURKVFKQHLGHU��6���6FKDXE��+����0DQDJHU��������6��������� 9JO��6WURKVFKQHLGHU��6���6FKDXE��+����0DQDJHU��������6������
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UHQ�VLH�¤�LP�*HJHQVDW]�]X�GHQ�6WXGHQWHQ��GLH�]X�HLQHP�ZDJHPXWLJHUHQ��DNWLRQLVWL�VFKHUHQ�9RUJHKHQ� QHLJHQ� ¤�PLW� HQWVSUHFKHQGHU� =XU�FNKDOWXQJ�� 'LHVHU� GXUFKJH�KHQGH�*HJHQVDW]� LQ�GHU�6WUDWHJLH�GHU�%HVFKlIWLJXQJ�PLW�GHP�6]HQDULR�ZLUG�YRQ6WURKVFKQHLGHU�	�6FKDXE�DOV�SULPlU�DXI�GDV�XQWHUVFKLHGOLFKH�KHXULVWLVFKH�:LVVHQ]XU�FN]XI�KUHQG��LQWHUSUHWLHUW��6R�VDPPHOQ�0DQDJHU�LP�9HUODXI�LKUHU�SUDNWLVFKHQEHUXIOLFKHQ�7lWLJNHLW�LP�8PJDQJ�PLW�YHUVFKLHGHQDUWLJHQ�3UREOHPHQ�HLQ�3RWHQWLDODQ�XQWHUVFKLHGOLFKHQ�6WUDWHJLHQ�DQ��6LH�DQDO\VLHUHQ�GDV�3UREOHP�]XQlFKVW�PLW�GHU,QWHQWLRQ��GLH�HQWVSUHFKHQGH�+DQGOXQJVVWUDWHJLH�]X�JHQHULHUHQ�XQG�RSHULHUHQ�HUVWGDQQ�DXI�*UXQGODJH�GHUVHOEHQ��'LHVHV�:LVVHQ�LVW�EHL�GHQ�6WXGHQWHQ�ZHQLJHU�DXV�JHSUlJW��6R�Ol�W�GLH�7DWVDFKH��GD��GLH�6WXGHQWHQ�ZHQLJHU�=HLW�DXI�GLH�([SORUDWLRQGHV�3UREOHPV�YHUZHQGHQ��5�FNVFKO�VVH�GDUDXI�]X��GD��HV� LKQHQ�QLFKW�QRWZHQGLJHUVFKHLQW��LKUH�9RUJHKHQVZHLVH�DQ�GLH�NRQNUHWH�3UREOHPVLWXDWLRQ�DQ]XSDVVHQ��,P'HVLJQ� 0$187(; JHVWDOWHQ� GLH� 0DQDJHU� LKUH� JOREDOH� 9RUJHKHQVZHLVH�� GHUHQ:DKO�RIIHQEDU�QLFKW�YRP�)DFKZLVVHQ�DEKlQJLJ�LVW��]XVlW]OLFK�GXUFK�GHQ�JH]LHOWHQ(LQVDW]�EHUHLFKVVSH]LILVFKHQ�:LVVHQV�LQKDOWOLFK�DXV����
6,08/$7,216'(6,*1�7(;7,/)$%5,.,Q� HLQHU� 8QWHUVXFKXQJ� PLW� GHP� |NRQRPLVFKHQ� 6LPXODWLRQVSURJUDPP� 7(;�7,/)$%5,. YHUJOLFK� +DVVHOPDQQ ��� )�KUXQJVQDFKZXFKVNUlIWH� HLQHU� %DQN�� ��6WXGHQWHQ�GHU�%HWULHEVZLUWVFKDIWVOHKUH�XQG����6WXGHQWHQ�GLYHUVHU�)DFKULFKWXQJHQEH]�JOLFK�LKUHU�6WHXHUXQJVOHLVWXQJ�
'DV�6LPXODWLRQVSURJUDPP�7(;7,/)$%5,.�VLPXOLHUW�HLQH�NOHLQHUH�7H[WLOIDEULN��GLH+HPGHQ�SURGX]LHUW��$XIJDEH�GHU�9HUVXFKVSHUVRQHQ�LVW�HV��GLHVH�)DEULN��EHU�HLQHQYRUJHJHEHQHQ�VLPXOLHUWHQ�=HLWUDXP�]X�OHLWHQ��'LH�9HUVXFKVSHUVRQHQ�N|QQHQ��EHULQVJHVDPW����XQWHUVFKLHGOLFKH�(LQJULIIVYDULDEOHQ�(LQIOX��DXI�GDV�6\VWHP�QHKPHQ�6LH� HQWVFKHLGHQ� EVSZ�� �EHU� 5RKVWRIIHLQNDXI�� 0LWDUEHLWHUEHVFKDIIXQJ� XQG� �HQWODVVXQJ��0DVFKLQHQHLQNDXI�XQG��YHUNDXI��'DEHL� LVW�HV� LKU�=LHO��GDV�)LUPHQND�SLWDO�]X�PD[LPLHUHQ�
'LH� %DQNDQJHVWHOOWHQ� VWHXHUWHQ� GDV� 6\VWHP� VLJQLILNDQW� EHVVHU� DOV� GLH� JHPLVFKWH6WXGHQWHQJUXSSH�� ,P� 9HUJOHLFK� ]X� GHQ� %:/�6WXGHQWHQ� ZDU� GLH� /HLVWXQJ� GHU
��� 9JO��6WURKVFKQHLGHU��6���6FKDXE��+����0DQDJHU��������6������I���� 9JO��6WURKVFKQHLGHU��6���6FKDXE��+����0DQDJHU��������6������I�
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%DQNHU� QXU� ZHQLJ� EHVVHU�� GDV� YRUDE� IHVWJHOHJWH� 6LJQLILNDQ]QLYHDX� ZXUGH� QXUNQDSS� YHUIHKOW�� 'HU� 8QWHUVFKLHG� ]ZLVFKHQ� GHQ� 6WHXHUXQJVOHLVWXQJHQ� GHU� EHLGHQ6WXGHQWHQJUXSSHQ� ZDU� QLFKW� VLJQLILNDQW��:LH�6WURKVFKQHLGHU� 	 6FKDXE JHODQJW+DVVHOPDQQ� ]X� GHP� (UJHEQLV�� GD�� GLH� hEHUOHJHQKHLW� GHU� %DQNHU� DXV� GHP� XP�IDQJUHLFKHQ�KHXULVWLVFKHQ�:LVVHQ�UHVXOWLHUHQ�P�VVH��$XV�GHQ�/HLVWXQJHQ�GHU�EHL�GHQ�6WXGHQWHQJUXSSHQ��ZHOFKH�VLFK�QLFKW�XQWHUVFKLHGHQ��VFKOLH�W�HU��GD��IDFKVSH�]LILVFKHV�:LVVHQ�NHLQH�RGHU�QXU�HLQH�JHULQJI�JLJH�%HGHXWXQJ�I�U�GLH�6WHXHUXQJV�OHLVWXQJ�KDW����
6,08/$7,216'(6,*1�6&+2.20$;%HL�6&+2.20$;�KDQGHOW�HV�VLFK�XP�GLH�6LPXODWLRQ�HLQHV�PLWWHOVWlQGLVFKHQ�8QWHU�QHKPHQV��'LHVH� UHDOLWlWVQDKH�XQG� VHKU�NRPSOH[H�6LPXODWLRQ� HLQHU�6FKRNRODGHQ�IDEULN�PLW�����0LWDUEHLWHUQ�XQG�HLQHP�8PVDW]�YRQ��� 0LOOLRQHQ�LVW�YRQ�GHQ�9HU�VXFKVSHUVRQHQ��EHU�HLQHQ�VLPXOLHUWHQ�=HLWUDXP�YRQ�������0RQDWHQ�]X�OHLWHQ�
5HLFKHUW�	�6WlXGHO YHUJOLFKHQ�GLH�/HLVWXQJHQ�XQG�9RUJHKHQVZHLVHQ�YRQ�0DQD�JHUQ��:LUWVFKDIWVVWXGHQWHQ�XQG�/DLHQ���� 1DFK�HLQHP�NRPSOH[HQ�*�WHPD���� HU�]LHOWHQ�GLH�0DQDJHU�VLJQLILNDQW�EHVVHUH�6WHXHUXQJVOHLVWXQJHQ�DOV�GLH�EHLGHQ�6WX�GHQWHQJUXSSHQ��'LH�/HLVWXQJ�GHU�0DQDJHU�NRUUHOLHUW�GDEHL�PLW�LKUHP�VWUDWHJLVFKHQ9HUKDOWHQ��6R�QDKPHQ�GLHVH�HLQH�ZHVHQWOLFK� LQWHQVLYHUH�6\VWHPDQDO\VH�YRU��ZR�GXUFK�VLH�HLQHQ�EHVVHUHQ�hEHUEOLFN�HU]LHOWHQ�DOV�GLH�9HUJOHLFKVJUXSSHQ��RKQH�VLFKGDEHL�LP�'HWDLO�]X�YHUOLHUHQ����
6,08/$7,216'(6,*1�6&+1(,'(5:(5.67$77�	 02523XW]�2VWHUORK�XQWHUVXFKWH��ZLH�VLFK�KHXULVWLVFKHV�:LVVHQ�DXI�:LVVHQVHUZHUE�XQG3UREOHPO|VHOHLVWXQJ� DXVZLUNW�� 'LH� 6&+1(,'(5:(5.67$77 LVW� HLQ� EHWULHEVZLUW�VFKDIWOLFK�RULHQWLHUWHV�6]HQDULR�� LQ�GHP�+HPGHQ�SURGX]LHUW�XQG�YHUNDXIW�ZHUGHQ
��� 9JO�� +DVVHOPDQQ�� '��� �3UREOHPVWHOOXQJHQ� ������� 6�� ���� II�� 'DV� 6LPXODWLRQVGHVLJQ7(;7,/)$%5,. ZLUG� DXFK� LQ� $VVHVVPHQWFHQWHUQ� ]XU� 3HUVRQDODXVZDKO� XQG� 3HUVRQDOHQW�ZLFNOXQJ�YRQ�.UHGLWLQVWLWXWHQ�HLQJHVHW]W��9JO��+DVVHOPDQQ��'����(LQVDW]��������6�����I���� 6LH�YHUZHQGHWHQ�I�U�LKUH�'LDJQRVH�GXUFK�0DVFKLQHQ�DXWRPDWLVFK�EHUHLWJHVWHOOWH�3URWRNROOH�GLH� 6\VWHP�� XQG� 9HUKDOWHQVGDWHQ� DXVZLHVHQ�� $X�HUGHP� QDKPHQ� JHVFKXOWH� ([SHUWHQ� DXI*UXQGODJH�YRQ�ZLVVHQVFKDIWOLFK� HQWZLFNHOWHQ�'LDJQRVHV\VWHPHQ� HLQH�9HUKDOWHQVEHREDFK�WXQJ�YRU��9JO��5HLFKHUW��8���6WlXGHO��7�� �'LDJQRVWLN��������6��������� +LHU� ZLUG� ]XP�9HUJOHLFK� GHU�9HUODXI� GHU� IO�VVLJHQ�0LWWHO� �EHU� ]Z|OI� VLPXOLHUWH�0RQDWHGDUJHVWHOOW��'DV�NRPSOH[H�*�WHPD��ZXUGH�DXV�3ODW]JU�QGHQ�QLFKW�ZHLWHU�DXVJHI�KUW��9JO�5HLFKHUW��8���6WlXGHO��7�� �'LDJQRVWLN��������6��������� 9JO��5HLFKHUW��8���6WlXGHO��7����'LDJQRVWLN��������6������II�



'$6�6�+�(�/�/���02'(//��(,1�0(16&+�0$6&+,1(�6<67(0 ��
P�VVHQ��,P�6]HQDULR�0252�JHKW�HV�¤�ZLH�EHUHLWV�GDUJHVWHOOW�¤�GDUXP� GLH�/HEHQV�EHGLQJXQJHQ�HLQHV�1RPDGHQVWDPPHV�]X�YHUEHVVHUQ��$XIJDEH�GHU�9HUVXFKVSHUVR�QHQ� LVW�HV�� LQ�GDV�6\VWHP�LP�+LQEOLFN�DXI�HLQH�9HUlQGHUXQJ�GHU�=LHOYDULDEOHQ���HLQ]XJUHLIHQ�� 'DEHL� EHNOHLGHW� GLH� 9HUVXFKVSHUVRQ� LP� 6]HQDULR� 6&+1(,'(5�:(5.67$77 GLH�)XQNWLRQ�GHU�*HVFKlIWVOHLWXQJ��LP�6]HQDULR�0252 GLH�HLQHV�(QW�ZLFNOXQJVKHOIHUV����
3XW]�2VWHUORK YHUJOLFK� VLHEHQ�3URIHVVRUHQ� GHU� %HWULHEVZLUWVFKDIWVOHKUH�PLW� GUHL��LJ� XQDXVJHZlKOWHQ� 6WXGHQWHQ�� ZREHL� YRQ� GHQ� 9HUVXFKVSHUVRQHQ� ]XQlFKVW� GDV6\VWHP�6&+1(,'(5:(5.67$77� XQG� GDQQ� GDV�0252�6\VWHP� LQ� MHZHLOV� ]ZHL�� ELVGUHLVW�QGLJHQ�6LW]XQJHQ�EHDUEHLWHW�ZXUGH����
%HL�GHU�$XVZHUWXQJ�GHU�(UJHEQLVVH�GLHQHQ�GLH�LP�+LQEOLFN�DXI�GLH�=LHOYDULDEOHQHU]LHOWHQ�:HUWH�DOV�*�WHNULWHULHQ��%HL�GHU�%HDUEHLWXQJ�GHU�6&+1(,'(5:(5.67$77VFKQHLGHQ�GLH�([SHUWHQ�KLQVLFKWOLFK�DOOHU�GUHL�*�WHNULWHULHQ�EHVVHU�DE�DOV�GLH�/DL�HQ�� 'LHV� LVW� EHL� 0252 QLFKW� GHU� )DOO�� +LHU� HUJHEHQ� VLFK� KLQVLFKWOLFK� GHU� *�WH�NULWHULHQ�NHLQH�8QWHUVFKLHGH� ]ZLVFKHQ�GHQ�EHLGHQ�*UXSSHQ���� $X�HUGHP�ZXUGHDQKDQG�GHU�3URWRNROOH�ODXWHQ�'HQNHQV�GDV�6\VWHPZLVVHQ�HUKREHQ���� 'D�GHQ�9HU�VXFKVSHUVRQHQ� JHJHQ�EHU� NHLQH� $QJDEHQ� EH]�JOLFK� GHU� 9HUNQ�SIXQJHQ� LP� 6\�VWHP� JHPDFKW� ZXUGHQ�� ZDUHQ� VLH� DXIJHIRUGHUW�� VHOEVW� +\SRWKHVHQ� �EHU� 6\VWHP�YDULDEOHQ� XQG� GHUHQ� 9HUNQ�SIXQJHQ� YRU]XQHKPHQ�� 'LHVH� +\SRWKHVHQ� N|QQHQGDQQ�DQKDQG�GHU�5HDNWLRQHQ�GHV�6\VWHPV��EHUSU�IW�ZHUGHQ��ZRGXUFK�$XVEDX�XQG.RUUHNWXU� GHV� 6\VWHPZLVVHQV� JHOLQJW���� (V� NRQQWH� IHVWJHVWHOOW� ZHUGHQ�� GD�� GLH*UXSSHQ�LQ�EHLGHQ�6]HQDULHQ�KLQVLFKWOLFK�GHV�6\VWHPZLVVHQV�XQWHUVFKLHGOLFK�DE�VFKQHLGHQ��6RZRKO�EHL�GHU�6&+1(,'(5:(5.67$77 DOV�DXFK�EHL�0252 DQDO\VLHUHQ
��� ,P� 6\VWHP� 6&+1(,'(5:(5.67$77� EHNRPPHQ� GLH� 9HUVXFKVSHUVRQHQ� GLH� IROJHQGHQ� =LHO�NULWHULHQ� YRUJHJHEHQ�� HUVWHQV� GHU� DP� (QGH� GHU� %HDUEHLWXQJ� DXVJHZLHVHQH� .RQWRVWDQG�]ZHLWHQV�GLH�*HZLQQH��GLH� LP�9HUODXI�GHU�%HDUEHLWXQJ�HU]LHOW�ZHUGHQ��GULWWHQV�GHU�DQ�GLH0LWDUEHLWHU� JH]DKOWH� /RKQ�� ,P� 6\VWHP�0252� VLQG� GXUFK� GLH� 9HUVXFKVSHUVRQHQ� IROJHQGH=LHOYDULDEOHQ� ]X� EHDFKWHQ�� HUVWHQV� GHU� 8PIDQJ� GHV� :HLGHODQGHV�� ]ZHLWHQV� GLH� =DKO� GHU5LQGHU� VRZLH�GLH� GHU�02526�� GULWWHQV� GDV� YRUKDQGHQH�*UXQGZDVVHU�� YLHUWHQV� GDV� YRUKDQ�GHQH�.DSLWDO��9JO��3XW]�2VWHUORK��:�� �([SHUWHQ��������6�������� 9JO��3XW]�2VWHUORK��:����([SHUWHQ��������6�����I���� 9JO��3XW]�2VWHUORK��:����([SHUWHQ��������6�������� 9JO��3XW]�2VWHUORK��:����([SHUWHQ��������6�����II���� (V�ZXUGH�I�U�EHLGH�6]HQDULHQ�JHSU�IW��RE�GLH�3URIHVVRUHQ�PHKU�6\VWHPZLVVHQ�HUZHUEHQ�DOVGLH�6WXGHQWHQ��XQG�RE�GLH�3URIHVVRUHQ��EHU�P|JOLFKH�9DULDEOHQ�PHKU�,GHHQ�JHQHULHUHQ��'LH,QWHUNRUUHODWLRQHQ�VROOWHQ�$XIVFKOX��GDU�EHU�JHEHQ��RE�GHU�:LVVHQVHUZHUE�JHQHUDOLVLHUEDULVW��9JO��3XW]�2VWHUORK��:����([SHUWHQ��������6�����
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GLH�([SHUWHQ�PHKU�=XVDPPHQKlQJH�]ZLVFKHQ�9DULDEOHQ�XQG�HUNHQQHQ�PHKU�ULFK�WLJH�=XVDPPHQKlQJH�LP�6\VWHP���� 'LHV�JLOW�DXFK�I�U�GLH�HLQJHVHW]WHQ�3UREOHPO|�VHVWUDWHJLHQ��'LH�([SHUWHQ�ELOGHQ�PHKU�+\SRWKHVHQ�DOV�GLH�/DLHQ��VLH�DQDO\VLHUHQGLH�3UREOHPH�JHQDXHU��ZREHL�LKU�9RUJHKHQ�JHSODQWHU�HUIROJW����
,QVJHVDPW�ODVVHQ�VLFK�GLH�(UJHEQLVVH�ZLH�IROJW�]XVDPPHQIDVVHQ��:LUWVFKDIWVZLV�VHQVFKDIWOLFKH� ([SHUWHQ� XQWHUVFKHLGHQ� VLFK� VRZRKO� EHL� HLQHP� |NRQRPLVFKHQ� DOVDXFK�EHL�HLQHP�|NRORJLVFKHQ�6\VWHP�YRQ�VWXGHQWLVFKHQ�1LFKWH[SHUWHQ��6R�XQWHU�VFKLHGHQ�VLFK�GHU�:LVVHQVHUZHUE�DOV�DXFK�GLH�3UREOHPVWUDWHJLHQ�GHU�([SHUWHQ�ZLHHUZDUWHW�YRQ�VWXGHQWLVFKHQ�1LFKWH[SHUWHQ��'DV�I�KUW�GD]X��GD��GLH�([SHUWHQ�LQVJH�VDPW� V\VWHPDWLVFK� EHVVHUH� /HLVWXQJHQ� HU]LHOHQ�� 'DEHL� ODVVHQ� VLFK� GLHVH� 8QWHU�VFKLHGH�QLFKW�GXUFK�EHUHLFKVVSH]LILVFKHV�:LVVHQ�HUNOlUHQ��6LH�P�VVHQ�DXI�JHQHUD�OLVLHUEDUHV�6\VWHPZLVVHQ� VRZLH� DXI�8QWHUVFKLHGH� LQ� KHXULVWLVFKHQ�6WUDWHJLHQ� ]X�U�FNJHI�KUW�ZHUGHQ���� (V�Ol�W�VLFK�GDKHU�IHVWKDOWHQ�
¾ 'LH� ([SHUWHQ�1RYL]HQ�)RUVFKXQJ� NRQWUDVWLHUW� LQ� LKUHQ� 8QWHUVXFKXQJHQ� ([�SHUWHQ�XQG�1RYL]HQ�¾ ([SHUWHQZLVVHQ� VWHOOW� HLQH� QRWZHQGLJH� 9RUDXVVHW]XQJ� I�U� GDV� 3UREOHPO|VHQGDU�¾ (LQ�EHWULHEVZLUWVFKDIWOLFKHU�([SHUWH�NDQQ�GHILQLHUW�ZHUGHQ�DOV�HLQH�3HUVRQ��GLHVRZRKO� �EHU� HLQ� XPIDQJUHLFKHV� EHUHLFKVVSH]LILVFKHV� :LVVHQ�� DOV� DXFK� �EHUJHQHUDOLVLHUEDUHV�6\VWHPZLVVHQ�VRZLH�ZHLWHUKLQ�KHXULVWLVFKHV�:LVVHQ�YHUI�JW�¾ 'LH�'HQNSV\FKRORJLH� EHWUDFKWHW� GHQ�0HQVFKHQ� LP� 8PJDQJ�PLW� NRPSOH[HQ6\VWHPHQ�DOV�HLQHQ�3UREOHPO|VHU��'HU�3UREOHPO|VHSUR]H��ZLUG�GDEHL�DOV�$Q�ZHQGXQJ�XQG�(UZHUE�YRQ�:LVVHQ�DQJHVHKHQ�
1XQ�VWHOOW�GHU�0HQVFK�DXIJUXQG�VHLQHU�)HKOOHLVWXQJHQ�GHQ�HLJHQWOLFK�]X�HOLPLQLH�UHQGHQ� )DNWRU� LQ� 6\VWHPHQ� GDU�� 'DEHL� KDEHQ� GLH� DXVJHI�KUWHQ� 8QWHUVXFKXQJHQJH]HLJW��GD��GDYRQ�DXV]XJHKHQ� LVW��GD��1RYL]HQWXP� LQ� HLQHP�VWlUNHUHQ�8PIDQJYRQ�)HKOOHLVWXQJHQ�JHSUlJW�LVW�DOV�([SHUWHQWXP��:XUGH HLQ�DQJHVWUHEWHV�(UJHEQLV
��� 9JO��3XW]�2VWHUORK��:����([SHUWHQ��������6�������� 9JO��3XW]�2VWHUORK��:�� �([SHUWHQ��������6������'LHV��REJOHLFK�VLH�VLFK�KLQVLFKWOLFK�LKUHV)UDJHYHUKDOWHQV� QLFKW� YRQ� GHQ� 6WXGHQWHQ� XQWHUVFKHLGHQ�� G�K�� QLFKW� PHKU� ,QIRUPDWLRQHQGXUFK�KlXILJHUHV�)UDJHQ�HUKDOWHQ��9JO��GLHV�� �([SHUWHQ��������6�������� 9JO��3XW]�2VWHUORK��:����([SHUWHQ��������6�����I�
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QLFKW� HU]LHOW�� VR� HUJLEW� VLFK� GLH�1RWZHQGLJNHLW�� VHLQ� ELVKHULJHV�9HUKDOWHQ� ]X� UH�IOHNWLHUHQ� XQG� LQ� %H]LHKXQJ� ]X� GHQ� HU]LHOWHQ�(UJHEQLVVHQ� ]X� VHW]HQ�� (V� LVW� QRW�ZHQGLJ��GLH�8UVDFKH�I�U�GDV�YHUIHKOWH�(UJHEQLV�]X�HUPLWWHOQ��'D]X�VLQG�GLH�)HKOHULQ�HLQHQ�=XVDPPHQKDQJ�]X�GHP�VLH�HU]HXJHQGHQ�9HUKDOWHQ�]X�EULQJHQ��XQG�IHK�OHUKDIWHV�9HUKDOWHQ�]X�PRGLIL]LHUHQ�
+LHU�ZLUG�GDKHU�GDYRQ�DXVJHJDQJHQ��GD��)HKOOHLVWXQJHQ� VRZRKO�GDV�(QGH� HLQHVYHUIHKOWHQ�3UREOHPO|VHSUR]HVVHV�DOV�DXFK�$QIDQJ�HLQHV�HUQHXWHQ�3UREOHPO|VHYHU�VXFKHV� VHLQ� N|QQHQ�� XQG� GHPQDFK� DXFK� �0RWRU�� I�U� GHQ� NRJQLWLYHQ� (QWZLFN�OXQJVSUR]H�� VHLQ� N|QQHQ�� +LHU� LVW� HV� ZLFKWLJ� $XIVFKOX�� �EHU� 6\VWHPPHUNPDOHYRQ�8QWHUQHKPHQVSODQVSLHOHQ�VRZLH�W\SLVFKH�)HKOHU� LP�8PJDQJ�PLW�NRPSOH[HQ6\VWHPHQ�]X�JHZLQQHQ��'DKHU�ZLUG�LP�IROJHQGHQ�GHU�9HUVXFK�XQWHUQRPPHQ��EH�WULHEVZLUWVFKDIWOLFKH�(UNHQQWQLVVH�]X�8QWHUQHKPHQVSODQVSLHOHQ�VRZLH�.RPSOH[HU3UREOHPO|VHIRUVFKXQJ�]X�)HKOOHLVWXQJHQ�GHQ�LP�6�+�(�/�/�¤�0RGHOO�PRGHOOLHU�WHQ�6\VWHPNRPSRQHQWHQ�]X]XRUGQHQ��'DGXUFK�VROO�HV�JHOLQJHQ��GDV�EHWULHEVZLUW�VFKDIWOLFKH�+DQGOXQJVIHOG�XQG�LQ�GLHVHP�P|JOLFKH�)HKOOHLVWXQJHQ�QlKHU�]X�VSH]L�IL]LHUHQ�

��� 9JO��3XW]�2VWHUORK��:�� �([SHUWHQ��������6�����



�� '$6�6�+�(�/�/���02'(//��(,1�0(16&+�0$6&+,1(�6<67(0

6
+

/
/ (

��� 'DV�6�+�(�/�/�¤�0RGHOO
����� 'LH�1DWXU�PHQVFKOLFKHQ�)HKOYHUKDOWHQV
'LH�9RUDXVVHW]XQJ� I�U� HLQH�PHQVFKOLFKH�+DQGOXQJ� ELOGHW� GLH�PHQVFKOLFKH� (QW�VFKHLGXQJ��6LH��GLH�PHQVFKOLFKH�(QWVFKHLGXQJ��ZLUNW�VLFK�WlJOLFK�LQ�UHDOHQ�6LWXD�WLRQHQ�DXI�XQWHUVFKLHGOLFKVWH�6\VWHPH�DXV��,Q�)ROJH�JHWURIIHQHU�(QWVFKHLGXQJHQ�LQZLUWVFKDIWOLFKHQ��SROLWLVFKHQ��WHFKQLVFKHQ�RGHU�DQGHUHQ�6\VWHPHQ�NDQQ�HV�]X�.D�WDVWURSKHQ�� )HKOHQWZLFNOXQJHQ�� 6W|U�� XQG�8QJO�FNVIlOOHQ� NRPPHQ��'LHV� JLEW� LQGHU�5HJHO�$QOD��GD]X�]X�IUDJHQ��ZDV�0HQVFKHQ�IDOVFK�JHPDFKW�KDEHQ�N|QQWHQ����%HVRQGHUV�WHFKQLVFKH�6\VWHPH�VLQG�RIWPDOV�PLW�HLQHP�KRKHQ�5LVLNR�I�U�0HQVFKHQYHUEXQGHQ�� +LHU� KDEHQ� 6W|U�� XQG� 8QJO�FNVIlOOH�� GLH� GXUFK� )HKOHU� XQG� ,UUW�PHUYRQ�0HQVFKHQ� EHL� GHU� 6\VWHPNRQWUROOH� XQG� �VWHXHUXQJ� YHUXUVDFKW� ZXUGHQ�� YHU�VWlUNW�GLH�8QWHUVXFKXQJ�GHU�NRJQLWLYHQ�6WUXNWXUHQ�XQG�3UR]HVVH�YRQ�0HQVFKHQ�LQGHQ�0LWWHOSXQNW�GHV� ,QWHUHVVHV� JHU�FNW���� 6R� KDEHQ� VWDWLVWLVFKH�8QWHUVXFKXQJHQYRQ�.DWDVWURSKHQ�XQG�8QJO�FNHQ� JH]HLJW�� GD��PHQVFKOLFKHV�9HUVDJHQ� ]X������3UR]HQW�GHUHQ�$XIWUHWHQ�YHUXUVDFKW��'HPJHPl��KDW�VLFK�HLQH�6LFKWZHLVH�GXUFKJH�VHW]W��GD��GLH�0HQVFKHQ�GLH�HLJHQWOLFK�NULWLVFKHQ�6\VWHPNRPSRQHQWHQ�GDUVWHOOHQ�GLH�HV�]X�HUVHW]HQ�JLOW����
(LQ�)HKOHU�NDQQ�]XQlFKVW�JUXQGOHJHQG�DOV�HLQH�EHDEVLFKWLJWH�+DQGOXQJ�EHWUDFKWHWZHUGHQ��GLH�LQ�HLQHP�QLFKW�EHDEVLFKWLJWHP�6LQQH�DXVJHI�KUW�ZXUGH��$XI�HLQHU�HLQ�IDFKHQ��DEHU�RIWPDOV�XQYHUVWlQGOLFKHQ�(EHQH��VLQG�)HKOHU�VROFKH�+DQGOXQJHQ��GLH

��� 9JO��.OXZH��5�+����.RQWUROOH��������6������II���� 9JO��.OXZH��5�+���+DLGHU��+����0RGHOOH��������6��������� 9JO��.OXZH��5�+����$QDO\VHQ��������6������
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GXUFK�YHUVFKLHGHQH�EHZX�WH�RGHU�XQEHZX�WH�)HKOHU�JHQlKUW�ZHUGHQ���� $XI�HLQHUK|FKVW� WUDQVSDUHQWHQ� (EHQH� N|QQHQ� )HKOHU� DOV� MHJOLFKH� +DQGOXQJHQ� EHWUDFKWHWZHUGHQ�� GLH� ]X� =ZLVFKHQ�� RGHU� 8QJO�FNVIlOOHQ� I�KUHQ�� GLH�PHQVFKOLFKH� 9HUOHW�]XQJHQ��7RG�RGHU�6DFKVFKDGHQ�QDFK�VLFK�]LHKHQ����
'DEHL�VLQG�)HKOHU�I�U�JHZ|KQOLFK�VHKU�VFKZHU�]X�HQWGHFNHQ��:HUGHQ�VLH�HQWGHFNW�GDQQ�]XPHLVW�HUVW�VSlW���� 9RQ�GHU�.RJQLWLRQVSV\FKRORJLH�ZLUG�LQ�GLHVHP�=XVDP�PHQKDQJ�HUZDUWHW��GD��VLH�DXI�*UXQG�LKUHU�)RUVFKXQJHQ�LP�%HUHLFK�PHQVFKOLFKHU,QIRUPDWLRQVYHUDUEHLWXQJ�(QWVFKHLGXQJVYHUKDOWHQ� HUNOlUHQ� NDQQ�� YLHOOHLFKW� VRJDUHLQHQ�%HLWUDJ�GD]X�OHLVWHQ�NDQQ��PHQVFKOLFKHQ�)HKOHUQ�HQWJHJHQ]XZLUNHQ����
����� 'DV�6�+�(�/�/�¤�0RGHOO�DOV�HLQH�0|JOLFKNHLW�]XU�%HVFKUHLEXQJGHU�1DWXU�PHQVFKOLFKHQ�)HKOYHUKDOWHQV
$XV� GHU� JUXQGOHJHQGHQ� 6LPXODWLRQVWHFKQLN� EHLP� 8QWHUQHKPHQVSODQVSLHO���� KD�EHQ�VLFK�XQWHUVFKLHGOLFKH�3ODQVSLHODUWHQ�HQWZLFNHOW��VR�GD��VLFK�GLH�3ODQVSLHOWHLO�QHKPHU� LQ� MHZHLOV� XQWHUVFKLHGOLFKHQ� H[SHULPHQWHOOHQ� 3ODQVSLHOVLWXDWLRQHQ� EHILQ�GHQ���� 'LH�REMHNWLYHQ�&KDUDNWHULVWLND�YRQ�8QWHUQHKPHQVSODQVSLHOHQ�VWHKHQ�GDEHLLQ�:HFKVHOZLUNXQJ�PLW�GHP�VXEMHNWLYHQ�9HUVWlQGQLV�GHU�3ODQVSLHOWHLOQHKPHU�� ,QHLQHU�H[WUHPHQ�$XVSUlJXQJ�I�KUW�GLHVHV�VXEMHNWLYH�9HUVWlQGQLV�]X�)HKOYHUKDOWHQLP�8PJDQJ�PLW�NRPSOH[HQ�6\VWHPHQ��6R�LVW�GHU�0HQVFK�GHU�HLJHQWOLFK�]X�HOLPL�QLHUHQGH� )DNWRU� LQ� 6\VWHPHQ���� 'LH� )RUVFKXQJ� ]XP� .RPSOH[HQ� 3UREOHPO|VHQXQWHUQLPPW� LQ� GLHVHP� =XVDPPHQKDQJ� GHQ� 9HUVXFK� )HKOOHLVWXQJHQ�� GLH� EHLP8PJDQJ� PLW� NRPSOH[HQ� 6\VWHPHQ� DXIWUHWHQ�� DXI]XGHFNHQ� VRZLH� GHUHQ� +LQWHU�JU�QGH�XQG�8UVDFKHQ�]X�NOlUHQ���� 'DEHL�ZHUGHQ�DXFK�GLHVH�8QWHUVXFKXQJHQ�DQXQWHUVFKLHGOLFKHQ�H[SHULPHQWHOOHQ�'HVLJQV�GXUFKJHI�KUW�

��� 9JO��,VDDF��$�5���5XLWHQEHUJ��%����$LU��������6�������� 9JO��,VDDF��$�5���5XLWHQEHUJ��%����$LU��������6�������� 9JO��.OXZH��5�+�� �$QDO\VHQ��������6��������� 9JO��.OXZH��5�+����$QDO\VHQ��������6��������� 9JO��$EVFKQLWW��������6LPXODWLRQVWHFKQLN�EHLP�8QWHUQHKPHQVSODQVSLHO���� 9JO��$EVFKQLWW��������$UWHQ�YRQ�8QWHUQHKPHQVSODQVSLHOHQ���� 9JO��$EVFKQLWW��������'LH�1DWXU�PHQVFKOLFKHQ�)HKOYHUKDOWHQV���� 9JO��$EVFKQLWW��������.RPSOH[HV�3UREOHPO|VHQ�¤�(LQ�$XIUL��
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+LHU�VROO�QXQ�GLH�EHWULHEVZLUWVFKDIWOLFKH�XQG�NRJQLWLRQVSV\FKRORJLVFKH�)RUVFKXQJLQ� HLQHQ�JHPHLQVDPHQ�%H]XJVUDKPHQ�JHVWHOOW�ZHUGHQ��ZREHL� HV� VLFK� DOV� SUREOH�PDWLVFK�HUZHLVW��GD��LP�=XVDPPHQKDQJ�PLW�8QWHUQHKPHQVSODQVSLHOHQ�YRQ�XQWHU�VFKLHGOLFKHQ�0RGHOOVLWXDWLRQHQ�DXV]XJHKHQ�LVW�VRZLH�ZHLWHUKLQ�LQ�GHU�SV\FKRORJL�VFKHQ�)RUVFKXQJ�XQWHUVFKLHGOLFKH�H[SHULPHQWHOOH�'HVLJQV�KHUDQJH]RJHQ�ZHUGHQ�
8P�LQ�GLHVHP�=XVDPPHQKDQJ�HLQH�*HJHQ�EHUVWHOOXQJ�YRUQHKPHQ�]X�N|QQHQ��LVW]XQlFKVW�]X�EHU�FNVLFKWLJHQ��GD��GHP�8QWHUQHKPHQVSODQVSLHO�DOV�HLQHU�DOOJHPHL�QHQ�0HWKRGH�GHU�6\VWHPEHJULII�GHU�$OOJHPHLQHQ�6\VWHPWKHRULH�]X�*UXQGH�JHOHJWZHUGHQ�NRQQWH���� 'HU�*UXQGJHGDQNH�GHU�$OOJHPHLQHQ�6\VWHPWKHRULH�ZDU��³>���@�GD�� PDWHULHOO� YHUVFKLHGHQDUWLJH� 2EMHNWV\VWHPH� KlXILJ� GXUFK� IRUPDO�LVRPRUSKH6\VWHPJHVHW]H�HUNOlUW�ZHUGHQ�N|QQHQ��(QWVSUHFKHQG�VLHKW�VLH�LKUH�$XIJDEH�GDULQ�IRUPDOH�,VRPRUSKLHQ�LQ�GHQ�6WUXNWXUHQ�YRQ�7KHRULHQ��EHU�PDWHULHOO�XQWHUVFKLHGOL�FKH�6DFKYHUKDOWH�DXI]XGHFNHQ��LQ�HLQHU�HLQKHLWOLFKHQ�7HUPLQRORJLH�]X�EHVFKUHLEHQXQG� ]X� LQWHUGLV]LSOLQlU� YHUZHQGEDUHQ�� JHQHUDOLVLHUWHQ� 7KHRULHV\VWHPHQ� ]XVDP�PHQ]XIDVVHQ�� ZREHL� HLQH� PDWKHPDWLVFKH� )RUPXOLHUXQJ� GLHVHU� 7KHRULHV\VWHPHDQJHVWUHEW�ZHUGHQ�VROO�¦��� 6R�N|QQHQ��EHGLQJW�GXUFK�GLH�YRQ�%HUWDODQII\ YROO]R�JHQH�9HUDOOJHPHLQHUXQJ�GHV�2IIHQHQ�6\VWHP�.RQ]HSWV��QHEHQ�GHU�(UNOlUXQJ�QD�WXUZLVVHQVFKDIWOLFKHU� 6DFKYHUKDOWH� DXFK� QLFKW�QDWXUZLVVHQVFKDIWOLFKH� 3UREOHP�VWHOOXQJHQ� DQKDQG� GHV� 0RGHOOV� XQG� GHU� 7KHRULH� RIIHQHU� 6\VWHPH� DEJHKDQGHOWZHUGHQ����
,Q�GLHVHP�6LQQH�NDQQ�GLH�$OOJHPHLQH�6\VWHPWKHRULH�QDFK�/XKPDQQ DXFK�DOV�HLQH�6XSHUWKHRULH��DXIJHID�W�ZHUGHQ���� 2GHU�QDFK�%RXOGLQJ DOV�GDV�6NHOHWW�GHU�:LV�VHQVFKDIWHQ� ³'LH� 7KHRULH� DOOJHPHLQHU� 6\VWHPH� LVW� LQ� GHP� 6LQQ� HLQ� 6NHOHWW� GHU:LVVHQVFKDIWHQ��DOV�VLH�GLH�6WUXNWXU�YRQ�6\VWHPHQ�GDUVWHOOW��GLH�)OHLVFK�XQG�%OXWXQWHUVFKLHGOLFKHU�)lFKHU�]XVDPPHQKlOW��G�K��GLH�)RUVFKXQJVJHJHQVWlQGH�LQ�HLQHP
��� 9JO��$EVFKQLWW����������'DV�8QWHUQHKPHQVSODQVSLHO��(LQ�6LPXODWLRQVPRGHOO���� *URFKOD��(����6\VWHPWKHRULH��������6����II���� 9JO��)XFKV��+����6\VWHPWKHRULH��������6S��������,Q�GLHVHP�=XVDPPHQKDQJ�ZLUG�RIW�HLQJH�ZHQGHW�� GD�� GLH� *HIDKU� EHVWHKW�� GD�� HLQH� $OOJHPHLQH� 6\VWHPWKHRULH� LQ� EHGHXWXQJVORVHQ$QDORJLHQ�HQGHW��%HUWDODQII\ VHOEVW�GLVNXWLHUW�GLHVHQ�(LQZDQG�XQG�I�KUW�DXV��GD��GLHVH�*H�IDKU�LQ�GHU�7DW�EHVWHKW��6R�LVW�HV�]XP�%HLVSLHO�HLQH�ZHLWYHUEUHLWHWH�,GHH��HLQHQ�6WDDW�RGHU�HL�QH�1DWLRQ�DOV�HLQHQ��EHUJHRUGQHWHQ�2UJDQLVPXV�]X�EHWUDFKWHQ��(LQH�VROFKH�7KHRULH�Z�UGHGDV�)XQGDPHQW�HLQHV�WRWDOLWlUHQ�6WDDWHV�NRQVWLWXLHUHQ��LQ�GHP�GDV�PHQVFKOLFKH�,QGLYLGXXPHLQH�XQEHGHXWVDPH�=HOOH�LQ�HLQHP�2UJDQLVPXV�RGHU�HLQ�XQZLFKWLJHU�$UEHLWHU�LQ�HLQHP�%LH�QHQVWRFN�ZlUH��9JO��%HUWDODQII\��/��Y����6\VWHP��������6�������� /XKPDQQ��1����6\VWHPH��������6�����
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JHRUGQHWHQ� RGHU� ]XVDPPHQKlQJHQGHQ�:LVVHQVN|USHU� YHUHLQW�¦��� ,Q� GLHVHP�=X�VDPPHQKDQJ� LVW� DXFK�GLH�8QWHUQHKPXQJ�HLQHU�$QZHQGXQJ�GHU� DOOJHPHLQHQ�6\�VWHPWKHRULH�]XJlQJOLFK����
8QWHU� H[SOL]LWHP� %H]XJ� DXI� GLH� $OOJHPHLQH� 6\VWHPWKHRULH� EHVWHKW� GDKHU� GLH0|JOLFKNHLW��GDV�8QWHUQHKPHQVSODQVSLHO�VRZLH�GLH�1DWXU�PHQVFKOLFKHQ�)HKOYHU�KDOWHQV� LQ�=XVDPPHQKDQJ�PLW�%DVLVHOHPHQWHQ� HLQHV� 6\VWHPV� ]X� EHVFKUHLEHQ����'D]X�ZLUG�HLQ�0RGHOO��ZHOFKHV�YRQ�GHU�,QWHUQDWLRQDO�&LYLO�$YLDWLRQ�2UJDQLVDWLRQ>,&$2@� JHQXW]W� ZXUGH�� KHUDQJH]RJHQ�� (V� KDQGHOW� VLFK� KLHUEHL� XP� HLQ�0HQVFK�0DVFKLQH�0RGHOO�� ZRGXUFK� GLH� NRPSOH[H� ,QWHUDNWLRQ� ]ZLVFKHQ� GHP� 0HQVFKHQXQG�GHU�0DVFKLQH�GDUJHVWHOOW�ZHUGHQ�NDQQ����
'LHVHV�0RGHOO�ZXUGH�YRQ�(GZDUGV HQWZLFNHOW�XQG�EHNDQQW�DOV�GDV�6+(/�0RGHOO�,P�6+(/�0RGHOO�JHKW�(GZDUGV�GDYRQ�DXV��GD��6\VWHPH�VLFK� DXV�GUHL�%DVLVHOH�PHQWHQ� ]XVDPPHQVHW]HQ�� 'LHVH� GUHL� %DVLVHOHPHQWH� VWHOOHQ� /LYHZDUH�� 6RIWZDUHXQG�+DUGZDUH�GDU��6LH�H[LVWLHUHQ�LQ�HLQHU�8PZHOW�>(QYLURQPHQW@��ZHOFKH�DXI�GLH(OHPHQWH�LQ�HLQHU�9LHO]DKO�YRQ�0|JOLFKNHLWHQ�HLQZLUNW��'HU�$XVGUXFN�6+(/�LVWGDEHL� HLQ� $NURQ\P� GHU� $QIDQJVEXFKVWDEHQ� GHU� LQVJHVDPW� YLHU� .RPSRQHQWHQ6RIWZDUH��+DUGZDUH��(QYLURQPHQW�XQG�/LYHZDUH��'LH�6RIWZDUH VWHOOW�GLH�5HJHOQ�3UR]HGXUHQ��:RUWH�HWF��GDU��GLH�7HLO�XQG�*DQ]HV�VWDQGDUGLVLHUWHU�2SHUDWRUSUR]HGX�UHQ�VLQG��'LH�YRUKDQGHQH�$XVVWDWWXQJ�ELOGHW�GLH�+DUGZDUH��'LHV�VLQG�LQ�GHU�YRQ(GZDUGV� EHWUDFKWHWHQ�'RPlQH� ]�%�� 5HLIHQ�� 7UDJIOlFKHQ�� )OXJVFKUHLEHU� HWF��'DV(QYLURQPHQW LVW�]XP�HLQHQ�GDV�H[LVWLHUHQGH�VR]LDOH�XQG�|NRQRPLVFKH�.OLPD��ZLH]XP�DQGHUHQ�GLH�QDW�UOLFKH�8PJHEXQJ��'LH�/LYHZDUH VFKOLH�OLFK�ELOGHQ�GLH�0HQ�VFKHQ��ZLH�]�%��0DQDJHU�RGHU�%�URNUDWHQ�LQQHUKDOE�GHV�6\VWHPV����
'LH�WUDGLWLRQHOOH��YRQ�(GZDUGV GDUJHVWHOOWH��9RUJHKHQVZHLVH� LVW�GLH�(QWZLFNOXQJHLQHV� OLQHDUHQ�0RGHOOV�� 6LH� HUIROJW� LQ� HLQHU�6HTXHQ]� YRQ�6FKULWWHQ�� 6R� HUZlFKVW]XQlFKVW� HLQ� %HGDUI� LQ� GHU�8PZHOW�� 'LH� (QWZLFNOXQJ� HLQHV� 6\VWHPV�ZLUG� GDQQ
��� %RXOGLQJ��.�(����6\VWHPWKHRULH� ������� 6�� ����$XFK�%RXOGLQJ��.�(����6\VWHPV� ������� 6�������� 9JO��$EVFKQLWW������'DV�6\VWHP�GHU�8QWHUQHKPXQJ���� 'HU�$VSHNW�GHU�9HUZHQGXQJ�XQWHUVFKLHGOLFKHU�H[SHULPHQWHOOHU�'HVLJQV�LQ�GHU�SV\FKRORJL�VFKHQ�)RUVFKXQJ�NDQQ�DQ�GLHVHU�6WHOOH�YHUQDFKOlVVLJW�ZHUGHQ��GD�GDV�6�+�(�/�/�¤�0RGHOOEHUHLWV�SHU�GHILQLWLRQHP�GDV�=LHO�YHUIROJW��PHQVFKOLFKHV�)HKOYHUKDOWHQ�]X�PRGHOOLHUHQ���� 9JO��,VDDF��$�5���5XLWHQEHUJ��%����$LU��������6�����
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YRP�6WDQG� GHU�7HFKQLN� GRPLQLHUW��$XV� GHP�'HVLJQ� GHU�+DUGZDUH�.RPSRQHQWHHQWVWHKW�GHU�%HGDUI�DQ�6RIWZDUH��XP�GDV�6\VWHP�]X�PDQDJHQ��'LHVH�]ZHL�.RPSR�QHQWHQ�OHJHQ�VFKOLH�OLFK�IHVW��ZDV�YRP�)DNWRU�0HQVFK�]X�HUEULQJHQ�LVW��'HP�JH�JHQ�EHU� HUKlOW� GLH� .RPSRQHQWH� /LYHZDUH� QXU� JHULQJH� %HDFKWXQJ���� >9JO�� $E�ELOGXQJ����@�

( + 6 /
5HDFW�WRFRPSHWLWLYHVLWXDWLRQ 'HVLJQQHZ�DLUFUDIW

)RUPXODWHRSHUDWLQJSURFHGXUHV 6HOHFW�	WUDLQ�FUHZV

(QYLURQPHQW +DUGZDUH 6RIWZDUH /LYHZDUH
0RGHO�

([DPSOH�
$EELOGXQJ����� 7KH�WUDGLWLRQDO�VHTXHQFH�LQ�V\VWHP�GHVLJQ�LQ�WKH�GRPDLQ�DLU�FUDIW���

'LH� OLQHDUH� 9RUJHKHQVZHLVH� VWHOOW� MHGRFK� HLQHQ� $QDFKURQLVPXV� GDU�� ,Q� DQZHQ�GXQJVEH]RJHQHU�:HLVH�ZHUGHQ�GLH�.RPSRQHQWHQ�6RIWZDUH��/LYHZDUH�XQG�+DUG�ZDUH� LQ� LQWHUGHSHQGHQWHU� )RUP� GDUJHVWHOOW� XQG� H[LVWLHUHQ� LQ� HLQHU� G\QDPLVFKHQ8PZHOW�>(QYLURQPHQW@��-HGH�.RPSRQHQWH�PX��QRWZHQGLJHUZHLVH�PLW�MHGHU�DQGH�UHQ�.RPSRQHQWH�YHUEXQGHQ�ZHUGHQ��VR�GD��VLFK�DP�(QGH�HLQ�LQWHJULHUWHV�XQG�RS�WLPLHUWHV�*DQ]HV�HUJLEW���� >9JO��$EELOGXQJ����@�

��� 9JO��(GZDUGV��(����0DFKLQH��������6������,VDDF��$�5���5XLWHQEHUJ��%����$LU��������6�������� 9JO��(GZDUGV��(����0DFKLQH��������6�����II��XQG�GLH�GRUW�JHI�KUWH�'LVNXVVLRQ�]XU�'RPL�QDQ]�GHU�+DUGZDUH�.RPSRQHQWH�XQG�GHU�YHUJOHLFKVZHLVH�JHULQJHQ�%HDFKWXQJ�GHU�.RPSR�QHQWH�/LYHZDUH���� 9JO��(GZDUGV��(����0DFKLQH��������6�������� 9JO��,VDDF��$�5���5XLWHQEHUJ��%����$LU��������6�����
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$EELOGXQJ����� 7KH�G\QDPLF�+(/6�V\VWHP��VKRZLQJ�WKH� LQWHUDFWLRQV�EH�WZHHQ� +DUGZDUH�� 6RIWZDUH� DQG� /LYHZDUH� FRPSRQHQWV�DQG�EHWZHHQ�HDFK�RI�WKHVH�DQG�WKH�(QYLURQPHQW���

( /

+6

/

$EELOGXQJ����� 7KH�G\QDPLF�+(//6�V\VWHP��VKRZLQJ�WKH�LQWHUDFWLRQV�EH�WZHHQ�+DUGZDUH��6RIWZDUH��/LYHZDUH�DQG�/LYHZDUH�FRP�SRQHQWV��DQG�EHWZHHQ�HDFK�RI�WKHVH�DQG�WKH�(QYLURQPHQW
��� (GZDUGV��(����0DFKLQH��������6�����
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6SlWHU�PRGLIL]LHUWH�+DZNLQV�GLHVHV�0RGHOO�� ,Q�VHLQHP�0RGHOO� OLHJW�GHU�NULWLVFKH)RNXV�DXI�GHP�LQ�HLQHP�6\VWHP�DJLHUHQGHQ�0HQVFKHQ��RGHU�/LYHZDUH��'HQQ�DE�JHVHKHQ� YRQ� DOOHQ� DQGHUHQ�'LPHQVLRQHQ� GHV�0RGHOOV� LVW� GHU�0HQVFK� GHUMHQLJH�ZHOFKHU�OHW]WOLFK�DP�PHLVWHQ�HPSILQGVDP�DXI�LQWHUQH�XQG�H[WHUQH�9HUlQGHUXQJHQUHDJLHUW�� 'HU�0HQVFK�� RGHU�/LYHZDUH� ZLUG� KLHU� DOV� &RQWUROOHU� GHV� 6\VWHPV� EH�WUDFKWHW�XQG�VWHOOW�JOHLFKVDP�GLH�]HQWUDOH�.RPSRQHQWH�GHV�0RGHOOV�GDU��=XVlW]OLFKHUZHLWHUWH�HU� HV�XP�GHQ�$VSHNW�GHU�6FKQLWWVWHOOH� ]ZLVFKHQ�0HQVFKHQ��(U�QDQQWHGLHVHV�0RGHOO�6�+�(�/�/��ZLHGHUXP�HLQ�$NURQ\P�]X�GHQ�MHW]W�I�QI�.RPSRQHQWHQ6RIWZDUH��+DUGZDUH��(QYLURQPHQW��/LYHZDUH�XQG�/LYHZDUH���� >9JO��$EELOGXQJ����@�

/
����� /LYHZDUH
������� 'HU� (LQIOX�� YRQ� 3HUVRQHQPHUNPDOHQ� DXI� GHQ� 8PJDQJ� PLWNRPSOH[HQ�6\VWHPHQ
3HUVRQHQPHUNPDOH� QHKPHQ�(LQIOX�� DXI� GHQ�8PJDQJ�PLW� NRPSOH[HQ� 6\VWHPHQ�'DEHL�ZHUGHQ� XQWHU� GDV�.ULWHULXP�3HUVRQHQPHUNPDOH� DOOH� )DNWRUHQ� VXEVXPLHUW�GLH� HLQH� 3HUVRQ� LQ� HLQH� YRUJHJHEHQH� 6LWXDWLRQ�PLWEULQJW�� $X�HUGHP� GLHMHQLJHQ�GLH�VLH� LQ�GHU�EHWUDFKWHWHQ�6LWXDWLRQ�HUZLUEW���� ,Q�=XVDPPHQKDQJ�PLW�GHP�8P�JDQJ�HLQHU�3HUVRQ�PLW�HLQHP�NRPSOH[HQ�6\VWHP�ZHUGHQ�GLHVH�)DNWRUHQ�LQ�IROJHQ�GHU�:HLVH�DOV�EHGHXWVDP�HUDFKWHW����
.2*1,7,9(�0(5.0$/(0HQVFKHQ�YHUI�JHQ��EHU�:LVVHQ��GDV� LQ�9HUELQGXQJ�PLW�6DFKYHUKDOWHQ�XQG�$E�OlXIHQ�GHU�5HDOLWlW�VWHKW��'LHVHV�:LVVHQ�VRZLH�VHLQH�%H]LHKXQJ�]X�8PZHOWYDULD�EOHQ�ZLUG�GXUFK�GLUHNWH�/HUQYRUJlQJH��GXUFK�GLH�%HHLQIOXVVXQJ�YRQ�0HGLHQ�XQG
��� 9JO��+DZNLQV��)�+����+XPDQ��������6������II���� 9JO��)XQNH��-����6\VWHPPHUNPDOH��������6��������� 9JO��)XQNH��-�� �6\VWHPPHUNPDOH��������6������
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%HREDFKWXQJVOHUQHQ� HUZRUEHQ� XQG� LP�9HUODXI� GHV� /HEHQV� LQ� YLHOIlOWLJHU�:HLVHYHUlQGHUW���� .RJQLWLYH�0HUNPDOH��EHQ�GDKHU�GLUHNWHQ�(LQIOX��DXI�GDV�9HUKDOWHQHLQHV�,QGLYLGXXPV�DXV��6LH�VROOWHQ�GHVKDOE�HLQH�EHGHXWVDPH�5ROOH�LP�8PJDQJ�PLWHLQHP�G\QDPLVFKHQ�6\VWHP�VSLHOHQ��)XQNH�QHQQW�KLHU�]XP�HLQHQ�GLH�YRQ�'|UQHUHLQJHI�KUWH� 8QWHUVFKHLGXQJ� YRQ� HSLVWHPLVFKHQ� XQG� KHXULVWLVFKHQ� *HGlFKWQLV�VWUXNWXUHQ�XQG�GDV�GDUDXI�EHUXKHQGH�.RQ]HSW�HLQHU�KHXULVWLVFKHQ�E]Z��HSLVWHPL�VFKHQ�.RPSHWHQ]���� =XP� DQGHUHQ� ]lKOW� HU� KLHU]X� GLH�9HUZHQGXQJ� EHUHLWV� YRU�KDQGHQHU� XQG� GLH�$XVELOGXQJ� QHXHU�PHQWDOHU�0RGHOOH�� GHUHQ�'LDJQRVWLN� MHGRFKLPPHU�QRFK�XQNODU�LVW��'DQHEHQ�GHQ�%HUHLFK�NRJQLWLYHU�6WLOH��ZLH�OHW]WOLFK�GHQMH�QLJHQ� GHU� ,QWHOOLJHQ]���� +LHUI�U� VFKOlJW�)LHGOHU� LQ� $QOHKQXQJ� DQ� ,QQHUKRIHU���GHQ�%HJULII�.RJQLWLYH�6WUXNWXUYDULDEOH YRU��(U�YHUVWHKW�³>���@�GDUXQWHU�MHQH�NRJQL�WLYHQ�0HGLDWRUHQ��GLH�DOV�(U]LHKXQJV]LHOH�XQG�:HUWKDOWXQJHQ��DOV�%HI�UFKWXQJHQXQG� (UZDUWXQJHQ�� DOV�$QZHLVXQJHQ� XQG� ,QVWUXNWLRQHQ� HLQHQ� XQPLWWHOEDUHQ� RGHUPLWWHOEDUHQ�(LQIOX��DXI�GDV�9HUKDOWHQ�DXV�EHQ�¦��� 'DQHEHQ�]lKOW�HU�GD]X�9DULD�EOHQ�ZLH� JHVFKOHFKWVVSH]LILVFKH� (LJHQVFKDIWHQ�� LQGLYLGXXPVSH]LILVFKH� (LJHQKHL�WHQ�GHU�:DKUQHKPXQJ�GHU�SK\VLNDOLVFKHQ�8PZHOW�� VR]LDOH�1RUPHQ��5HJHOQ�XQG.RQYHQWLRQHQ��SHUV|QOLFKH�.RQVWUXNWH�VHLQHU�VHOEVW�XQG�DQGHUHU��ZREHL�VLFK�GLHVH9DULDEOHQYLHOIDOW� XQWHU� OHUQWKHRUHWLVFKHQ�*HVLFKWVSXQNWHQ� ]X� GUHL� %HUHLFKHQ� ]X�VDPPHQIDVVHQ� Ol�W�� (UZDUWXQJVKDOWXQJHQ�� :HUWKDOWXQJHQ� XQG� 9HUKDOWHQVUH�JHOQ����
(027,21$/(�81'�027,9$7,21$/(�0(5.0$/(,Q� GHU� ELVKHULJHQ� )RUVFKXQJ� GHU� 3UREOHPO|VHSV\FKRORJLH� ZXUGHQ� PRWLYDWLRQDOH$VSHNWH� ZHQLJ� EHU�FNVLFKWLJW�� 'D� GDYRQ� DXVJHJDQJHQ� ZXUGH�� GD�� 0RWLYDWLRQVWHWV�DXVUHLFKHQG�YRUKDQGHQ�LVW��ZXUGHQ�GLH�NRJQLWLYHQ�2SHUDWLRQHQ�YRQ�,QGLYLGX�HQ� DOV�ZHVHQWOLFK� I�U�3UREOHPEHDUEHLWXQJHQ� DQJHVHKHQ���� (V� NRQQWH� MHGRFK� JH�]HLJW�ZHUGHQ��GD��QHEHQ�NRJQLWLYHQ�2SHUDWLRQHQ�PRWLYDWLRQDOH� HEHQVR�ZLH� DXFKHPRWLRQDOH� 2SHUDWLRQHQ� ZHVHQWOLFK� I�U� 3UREOHPEHDUEHLWXQJHQ� VLQG��)XQNH� YHU�ZHLVW�KLHU�DXI�GLH�YRQ�'|UQHU��.UHX]LJ��5HLWKHU�	�6WlXGHO EHULFKWHWHQ�1RWIDOOUH�
��� 9JO��.OXZH��5�+���6SDGD��+����:LVVHQ��������6��������� 9JO��$EVFKQLWW��������'|UQHU�V�7KHRULH�GHU�$EVLFKWVEHKDQGOXQJ���� 9JO��)XQNH��-�� �6\VWHPPHUNPDOH��������6��������� 9JO��,QQHUKRIHU��3����5HJHOPRGHOO��������6�������� 9JO��)LHGOHU��3�$����)XQNWLRQ��������6�������� 9JO��)LHGOHU��3�$����)XQNWLRQ��������6�����I��XQG�GLH�GRUW�DQJHJHEHQH�/LWHUDWXU���� 9JO��+HVVH��)�:���6SLHV��.���/�HU��*����(LQIOX���������6������I�
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DNWLRQHQ�GHV�NRJQLWLYHQ�6\VWHPV��GLH�DXI�GHQ�6WHOOHQZHUW�GLHVHU�)DNWRUHQ�KLQJH�ZLHVHQ�KDEHQ���� 'HPQDFK� LVW�HV�GXUFKDXV�QLFKW�DOV�DXVUHLFKHQG�DQ]XVHKHQ��HLQHLVROLHUWH� %HWUDFKWXQJ� UHLQ� NRJQLWLYHU� /HLVWXQJVPHUNPDOH� EHLP� %HDUEHLWHQ� NRP�SOH[HU�3UREOHPH�YRU]XQHKPHQ��XP�]X�HLQHU�DXVUHLFKHQGHQ�%HVFKUHLEXQJ�GHV�EH�REDFKWEDUHQ�9HUKDOWHQV�]X�JHODQJHQ���� $XFK�+HVVH��6SLHV�	�/�HU�GHPRQVWULHUWHQGLH�$EKlQJLJNHLW�GHU�/|VXQJVJ�WH�YRQ�GHU�%HWURIIHQKHLW�GHU�7HLOQHKPHU��'LH�XQ�DEKlQJLJH�9DULDEOH��6WlUNH�GHU�SHUV|QOLFKHQ�%HWURIIHQKHLW��ZXUGH�LQ�]ZHL�6WXIHQYDULLHUW�� XQG� ]ZDU� QDFK� GHU� *HIlKUOLFKNHLW� GHU� DXVJHEURFKHQHQ� (SLGHPLH���� 6RZDUHQ�GLH�(UJHEQLVVH�YRQ�3HUVRQHQ�� GLH�GDYRQ� DXVJLQJHQ�� HLQH�3RFNHQHSLGHPLH]X�EHDUEHLWHQ��XQWHUVFKLHGOLFK�]X�GHQ�(UJHEQLVVHQ�HLQHU�*UXSSH��ZHOFKH�DQQDKP�HV�KDQGHOH� VLFK�XP� HLQH�*ULSSHHSLGHPLH��2IIHQVLFKWOLFK�QDKP�KLHU� GDV�$XVPD�GHU�SHUV|QOLFKHQ�%HWURIIHQKHLW�(LQIOX�� DXI� GLH�3UREOHPEHDUEHLWXQJ��6R� HU]LHOWHQGLH� 3HUVRQHQ�� GLH� YRQ� HLQHU� 3RFNHQHSLGHPLH� DXVJLQJHQ�� EHVVHUH� (UJHEQLVVH� DOVGLHMHQLJHQ��GLH�YRQ�HLQHU�ZHQLJHU�JHIlKUOLFKHQ�*ULSSHHSLGHPLH�DXVJLQJHQ����
3(56g1/,&+.(,760(5.0$/(�,0�(1*(5(1�6,11+LHU]X� ]lKOHQ� 'LPHQVLRQHQ�� GLH� LQ� GHU� SHUV|QOLFKNHLWVSV\FKRORJLVFKHQ� )RU�VFKXQJVWUDGLWLRQ�HUXLHUW�ZXUGHQ��(V�ZLUG�DQJHQRPPHQ��GD��)DNWRUHQ�ZLH�6HOEVW�VLFKHUKHLW� XQG�bQJVWOLFKNHLW� HLQHQ�(LQIOX�� DXI� GHQ�8PJDQJ�PLW� NRPSOH[HQ� 6\�VWHPHQ�KDEHQ�N|QQWHQ��)XQNH YHUZHLVW�KLHU�DXI�'|UQHU� .UHX]LJ��5HLWKHU�	�6WlX�GHO��GLH�HLQHQ�VROFKHQ�=XVDPPHQKDQJ�LQ�GHU�/2++$86(1�6WXGLH�DXI]HLJWHQ�����6RVFKHLQW� HLQ� ]HQWUDOHV�0HUNPDO� LP�'HQNHQ� YRQ�9HUVXFKVSHUVRQHQ�� GLH� VFKOHFKWH(UJHEQLVVH� HU]LHOWHQ�� HLQH� QLHGULJH� (LQVFKlW]XQJ� GHU� HLJHQHQ� +DQGOXQJVNRPSH�WHQ]�]X�VHLQ��1LFKW�NODU�LVW�GDEHL��RE�GLHV�HLQ�0HUNPDO�LVW��ZHOFKHV�YRQ�YRUQKHUHLQLQ� =XVDPPHQKDQJ�PLW� GHU� 3HUV|QOLFKNHLW� GHU� 9HUVXFKVSHUVRQ� VWHKW�� RGHU� RE� HVGXUFK� GLH� 0L�HUIROJH� KHUYRUJHUXIHQ� ZLUG�� GLH� LP� 9HUVXFKVYHUODXI� HLQWUHWHQ����(LQHQ� =XVDPPHQKDQJ� ]ZLVFKHQ� 6HOEVWVLFKHUKHLW� XQG� 6WHXHUXQJVHUIROJ� NRQQWHQDXFK�5DPQDUD\DQ��6WURKVFKQHLGHU�	�6FKDXE LQ�HLQHU�8QWHUVXFKXQJ�PLW�GHP�EH�
��� 9JO��'|UQHU��'���.UHX]LJ��+�:���5HLWKHU��)���6WlXGHO��7���+UVJ�����/RKKDXVHQ��������6�����II���� 9JO��)XQNH��-����6\VWHPPHUNPDOH��������6��������� 9JO��+HVVH��)�:���6SLHV��.���/�HU��*����(LQIOX���������6��������� 9JO��+HVVH��)�:���6SLHV��.���/�HU��*����(LQIOX���������6������I���� 9JO��'|UQHU��'���.UHX]LJ��+�:���5HLWKHU��)���6WlXGHO��7���+UVJ�����/RKKDXVHQ���������� 9JO��'|UQHU��'�� �6FKZLHULJNHLWHQ��������6������
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WULHEVZLUWVFKDIWOLFKHQ�6LPXODWLRQVGHVLJQ�0$187(; IHVWVWHOOHQ���� 6LH�EHREDFKWHWHQLQ�HLQHU�/DERUVWXGLH����7HLOQHKPHU�LQ����*UXSSHQ�PLW�MHZHLOV�GUHL�7HLOQHKPHUQ�GLH� DOOH� HLQH� $XVELOGXQJ� LQ� �EXVLQHVV� PDQDJHPHQW�� EHVD�HQ�� ZlKUHQG� VLH� YHU�VXFKWHQ�� GDV� 6]HQDULR� 0$187(;� ]X� VWHXHUQ�� $OOH� ��� 7HLOQHKPHU� ZDUHQ� IRUWJH�VFKULWWHQH�6WXGHQWHQ�HLQHU�DQJHVHKHQHQ�LQGLVFKHQ�0DQDJHPHQWVFKXOH��GLH�VlPWOL�FKH�*UXQGODJHQVFKHLQH� DEVROYLHUW� KDWWHQ���� 'LH�8QWHUVXFKXQJ� HUJDE�� GD�� HV� HU�IRUGHUOLFK�LVW��GDV�%HZX�WVHLQ��EHU�GLH�HLJHQHQ�)lKLJNHLWHQ�]X�EHZDKUHQ��GD�]LHO�JHULFKWHWHV�9HUKDOWHQ�DQVRQVWHQ�XQP|JOLFK�ZLUG��'LHV�JDQ]�EHVRQGHUV� LP�$QJH�VLFKW�YRQ�6FKZLHULJNHLWHQ�XQG�)HKOHUQ����
������� 'HU�6SLHOHU�DOV�+DQGOXQJVVXEMHNW�LP�8QWHUQHKPHQVSODQVSLHO
��������� 'DV�HSLVWHPRORJLVFKH�6XEMHNWPRGHOO
$XFK� LP� 8QWHUQHKPHQVSODQVSLHO� QHKPHQ� 3HUVRQHQPHUNPDOH� (LQIOX�� DXI� GDV6SLHOJHVFKHKHQ��6R�EHUHLWV�DXVJHI�KUW��GD��GDV�6LPXODWLRQVPRGHOO� LP�6SLHO�]XP*HJHQVWDQG� GHU� YRUJHVHKHQHQ� *HVFKlIWVPD�QDKPHQ� ZLUG�� ZREHL� GDV� 6SLHOYHU�KDOWHQ� GXUFK� GDV�+DQGHOQ� GHV�6SLHOHUV� KHUYRUJHUXIHQ�ZLUG���� (QWVSUHFKHQG� VROOKLHU� GLH�/LYHZDUH�.RPSRQHQWH� LP� 6�+�(�/�/� ¤�0RGHOO� DOV� GHU� 7HLOQHKPHU� DQHLQHP� 3ODQVSLHO� LQWHUSUHWLHUW� ZHUGHQ�� GHU� VLFK� DNWLY�PLW� GHQ�*HJHEHQKHLWHQ� GHV6LPXODWLRQVPRGHOOV� DXVHLQDQGHUVHW]W�� UHVSHNWLYH� VLFK� GDULQ� DXI� HLQH� EHVWLPPWH:HLVH��YHUKlOW�����

��� 'DV�8QWHUVXFKXQJVGHVLJQ�GHU�6LPXODWLRQ�0$187(;�ZXUGH�EHUHLWV�VNL]]LHUW��9JO��$EVFKQLWW������� 8QWHUVXFKXQJVGHVLJQV� ]XP� 8PJDQJ� YRQ� 3HUVRQHQ� PLW� NRPSOH[HQ� EHWULHEVZLUW�VFKDIWOLFKHQ�6\VWHPHQ���� 9JO��5DPQDUD\DQ��6���6WURKVFKQHLGHU��6���6FKDXE��+����7UDSSLQJV��������6�����I���� 9JO��5DPQDUD\DQ��6���6WURKVFKQHLGHU��6���6FKDXE��+����7UDSSLQJV��������6�������� 9JO��$EVFKQLWW����������'DV�8QWHUQHKPHQVSODQVSLHO��(LQ�(QWVFKHLGXQJVVSLHO���� ,Q�GLHVHP�=XVDPPHQKDQJ�LVW�HV�ZLFKWLJ��GD��GHU�6SLHOHU�VLFK�JOHLFKVDP�DOV�(OHPHQW��ZLHDXFK�DOV�.RQWUROOHXU�GHV�YRQ�LKP�DQDO\VLHUWHQ�6\VWHPV�EHJUHLIW��6R�YHUVWHKW�GDV�6�+�(�/�/¤�0RGHOO�GLH�YRQ�LKP�GDUJHVWHOOWHQ�.RPSRQHQWHQ�DOV�JUXQGOHJHQGH�(OHPHQWH�GHV�6\VWHPV�GLH� LQ� HLQHU�8PZHOW� H[LVWLHUHQ��9JO��$EVFKQLWW� �������'DV� 6�+�(�/�/� ¤�0RGHOO� DOV� HLQH0|JOLFKNHLW�]XU�%HVFKUHLEXQJ�GHU�1DWXU�PHQVFKOLFKHQ�)HKOYHUKDOWHQV��$XI�GHU�0HWDHEHQHLVW�GHU�0HQVFK�MHGRFK�DXFK�JOHLFKVDP�GHUMHQLJH��GHU�HLQ�6\VWHP�DNWLY�JHVWDOWHW��,Q�GLHVHP=XVDPPHQKDQJ�ZLUG� VSlWHU� GHU�$VSHNW� GHU�0HWDNRJQLWLRQ�ZLFKWLJ�� GHU� DQ� GHU� LQ� GLHVHP$EVFKQLWW�EHVFKULHEHQHQ�6HOEVWUHIOH[LYLWlW�GHV�6XEMHNWV�DQNQ�SIW��9JO��$EVFKQLWW���������0HWDNRJQLWLRQ��'LH�6WHXHUXQJ�GHV�HLJHQHQ�'HQNHQV�
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9HUKDOWHQ�VWHOOW�I�U�GLH�3V\FKRORJLH�QXQ�GLH�HUVWH�REMHNWLYH�*HJHEHQKHLW�GHV�0HQ�VFKHQ� GDU���� 'DEHL� LVW� 9RUDXVVHW]XQJ� DOOHU� 7KHRULHQ� PHQVFKOLFKHQ� 9HUKDOWHQVHLQH�EHVWLPPWH�*UXQGDXIIDVVXQJ�YRP�0HQVFKHQ��'DV�EHGHXWHW��GD��VLFK�GLH�3V\�FKRORJLH� HLQ� %LOG� YRP�0HQVFKHQ�PDFKW�� 'LHVH�0HQVFKHQELOGHU� �EHUQLPPW� GLH3V\FKRORJLH� YRQ� GHU� MHZHLOV� YRUKHUUVFKHQGHQ� :HOWDQVFKDXXQJ�� 6LH� VLQG� QLFKWVHOEVW�GXUFK�%HREDFKWXQJ�XQG�([SHULPHQW�HPSLULVFK��EHUSU�IEDU��GLHQHQ� MHGRFKDOV� DOOJHPHLQH�*UXQGODJH� GHU�7KHRULHELOGXQJ��9RQ� GLHVHU�*UXQGODJH� DXVJHKHQGZHUGHQ� GDQQ� HPSLULVFK� �EHUSU�IEDUH� 7KHRULHQ� NRQVWUXLHUW� XQG�ZHLWHUHQWZLFNHOW�6LH� VROOHQ� GHU� (UNOlUXQJ� XQG� 3URJQRVH� PHQVFKOLFKHU� 9HUKDOWHQVZHLVHQ� GLHQHQ�ZRPLW�GLH�3V\FKRORJLH�ZLHGHUXP�DXI�GLH�*HVHOOVFKDIW�]XU�FNZLUNW����
9HUKDOWHQVWKHRULHQ� OLHJW� GDEHL� HLQ� EHKDYLRUDOHV�0HQVFKHQELOG� ]XJUXQGH�� 'LHVHV0HQVFKHQELOG�EHLQKDOWHW��GD��GHU�0HQVFK��HLQ�JUXQGVlW]OLFK�SDVVLYHV�:HVHQ��DOVHLQ�DXVVFKOLH�OLFK�GXUFK�H[WHUQH�5HL]H�RGHU�SK\VLRORJLVFK�KHUYRUJHUXIHQH�7ULHE�UHL]H�LQ�%HZHJXQJ�YHUVHW]WHU�2UJDQLVPXV�EHWUDFKWHW�ZLUG���� XQG�GDPLW�GLH�5ROOHHLQHV� DXVVFKOLH�OLFK� GXUFK� 8PZHOW�5HL]H� NRQWUROOLHUWHQ� 6XEMHNWV� HLQQLPPW����(LQH�VROFKH�6LFKWZHLVH�HQWZLFNHOWH�VLFK�LQ�GHU�=HLW�QDFK�GHP�]ZHLWHQ�:HOWNULHJ�LP� 6LQQH� GHV� PHWKRGRORJLVFKHQ� %HKDYLRULVPXV�� ]XP� EHKHUUVFKHQGHQ� )RU�VFKXQJVPRGHOO���� *URHEHQ�	�6FKHHOH�NHQQ]HLFKQHQ�GLHV�DXFK�VFKODJZRUWDUWLJ�DOVEHKDYLRUDOHV�6XEMHNWPRGHOO���� 'LHVHV�0HQVFKHQELOG�ZLUG�I�U�GLHVH�$XVI�KUXQJHQMHGRFK� QLFKW� DOV� VLQQYROO� HUDFKWHW�� GD� GDV� /HUQHQ� LP�8QWHUQHKPHQVSODQVSLHO� DOV/HUQKDQGHOQ� EHJULIIHQ� ZLUG��� XQG� GDKHU� HLQHU� 8QWHUVXFKXQJ� XQWHU� H[SOL]LWHP%H]XJ�DXI�PHQVFKOLFKHV�+DQGHOQ�EHGDUI��GHP�VHLWHQV�GHU�3V\FKRORJLH�HLQ�DQGHUHV0HQVFKHQELOG�]XJUXQGH�JHOHJW�ZLUG�
6R� OLHJW�+DQGOXQJVWKHRULHQ� HLQ� HSLVWHPRORJLVFKHV� 6XEMHNWPRGHOO� ]XJUXQGH��'DVHSLVWHPRORJLVFKH�6XEMHNWPRGHOO�PRGHOOLHUW�GHQ�0HQVFKHQ�DOV�HLQ�DXI�GLH�=XNXQIWKLQ�RULHQWLHUWHV�:HVHQ��'LHVHV� VHW]W� VLFK�HLJHQH�=LHOH�XQG�VWHOOW�$QQDKPHQ��EHUVLFK�XQG�VHLQH�8PZHOW�DXI��(V�ULFKWHW�GDQQ�VHLQ�+DQGHOQ�DQ�GHQ�VHOEVW�JHVWHFNWHQ
��� 9JO��$HEOL��+�� �'HQNHQ��������6�������� 9JO��:HUELN��+�� �+DQGOXQJVWKHRULHQ��������6�������� 9JO�:HUELN��+����+DQGOXQJVWKHRULHQ��������6�������� 9JO��6NLQQHU��%�)����)UHLKHLW��������6�����II��XQG�6������I���� 9JO��*URHEHQ��1���6FKHHOH��%�� �$UJXPHQWH��������6������� 9JO��*URHEHQ��1���6FKHHOH��%����$UJXPHQWH��������6����XQG�6����II���� 9JO��$EVFKQLWW������'DV�8QWHUQHKPHQVSODQVSLHO��(LQ�NRPSOH[HV�/HKU�/HUQ�$UUDQJHPHQW�
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=LHOHQ� DXV�� XQG� YHUIROJW� GLHVH� XQWHU�1XW]XQJ� GHV� HLJHQHQ�:LVVHQV�� GHU� HLJHQHQ5HIOH[LYLWlW�VRZLH�GHU�NRJQLWLYHQ�.RQVWUXNWLYLWlW��'LHV�LVW�HLQH�³6LFKW�YRQ�LQQHQ¦�GLH�VLFK�DXI�GHQ�6LQQ�EH]LHKW��GHQ�HLQH�+DQGOXQJ�I�U�GHQ�+DQGHOQGHQ�KDW����
³$OV� KDQGHOQGHV�6XEMHNW� LVW� MHGHU�0HQVFK� LQ� LQGLYLGXHOO� XQWHUVFKLHGOLFKHQ�$XV�SUlJXQJHQ�GXUFK�GLH�0HUNPDOH�GHU� ,QWHQWLRQDOLWlW��5HIOH[LYLWlW�� SRWHQWLHOOHQ�5D�WLRQDOLWlW�XQG�VSUDFKOLFKHQ�.RPPXQLNDWLRQVIlKLJNHLW�JHNHQQ]HLFKQHW��'DEHL�ZLUGGLH� 5HIOH[LYLWlW� LQ� GHQ� 0LWWHOSXQNW� GHU� .HUQDQQDKPHQ� GHV� HSLVWHPRORJLVFKHQ6XEMHNWPRGHOOV�JHVWHOOW��6LH��GLH�5HIOH[LYLWlW��ZLUG�DOV�0DQLIHVWDWLRQ�GHU�([LVWHQ�]ZHLVH� GHV� 0HQVFKHQ� DQJHVHKHQ�¦��� 'DEHL� EHGHXWHW� 5HIOH[LYLWlW� GLH� )lKLJNHLWGHV� ,QGLYLGXXPV�� GDV� HLJHQH�'HQNHQ� XQG�+DQGHOQ� LP� /LFKWH� GHU� HUUHLFKWHQ� (U�JHEQLVVH�VHOEVW�]X�EHREDFKWHQ���� ZRPLW�'HQNHQ��RGHU�DXFK�5HIOH[LRQ��HLQH�0H�WDWlWLJNHLW��EHU�GHP�NRQNUHWHQ�+DQGHOQ�GDUVWHOOW���� 'DGXUFK�ZLUG�GHP�0HQVFKHQGLH�)lKLJNHLW� ]XJHVWDQGHQ�� LQ� VHLQHU� SUDNWLVFKHQ�7lWLJNHLW� LQQHKDOWHQ� ]X� N|QQHQXQG� VHLQ� SUDNWLVFKHV� 7XQ� JHJHEHQHQIDOOV� JHJHQ� HLQH� 7lWLJNHLWVIRUP� DXV]XWDX�VFKHQ��ZHOFKH�GLH�$QDO\VH�GHU�6WUXNWXU�HUOHLFKWHUW����
'HU�0HQVFK�HUVHW]W�LQ�GLHVHP�6LQQH�MHGRFK�QLFKW�VHLQ�ELVKHULJHV�9HUKDOWHQ�JHJHQHLQ�JlQ]OLFK�QHXHV�9HUKDOWHQ��VRQGHUQ�HU�HQWZLFNHOW��VR]XVDJHQ�DXV�GHP�JOHLFKHQ9HUKDOWHQ�� HLQ�YHUIHLQHUWHV�� GHP�=ZHFNH�EHVVHU� DQJHSD�WHV�9HUKDOWHQ���� :REHLGHU�0RWRU�GD]X�DXFK�)HKOOHLVWXQJHQ�VHLQ�N|QQHQ���� DXI�GLH�LP�IROJHQGHQ�LP�=X�VDPPHQKDQJ�PLW�NRPSOH[HQ�6\VWHPHQ�HLQJHJDQJHQ�ZHUGHQ�VROO�
��� 9JO��*URHEHQ��1����+DQGOXQJVSHUVSHNWLYH��������6�����II��XQG�GLH�GRUW�DQJHJHEHQH�/LWHUD�WXU���� *URHEHQ��1��6FKHHOH��%����$UJXPHQWH��������6�������� $HEOL��+����'HQNHQ���������� 9JO��$HEOL��+�� �'HQNHQ��������6�������� 9JO��$HEOL��+�� �'HQNHQ��������6�����I���� 9JO��$HEOL��+�� �'HQNHQ��������6������'LHVHQ�3UR]H��LVW�GHU�0HQVFK�RIIHQVLFKWOLFK�VR�ODQJHEHVWUHEW�IRUW]XVHW]HQ��ELV�HU�]XU�2UGQXQJ�JHODQJW��³:LU�VHKHQ�LP�+DQGHOQ�HLQ�6WUHEHQ�QDFK2UGQXQJ�XQG�6WUXNWXU��GDV�VLFK� LP�'HQNHQ� LQ� UHLQHUHU�)RUP�IRUWVHW]W��6R� LVW�GDV�+DQGHOQDXI�HLQ�=LHO�GHU�7UDQVSDUHQ]�XQG�GHU�2UGQXQJ�KLQ�DQJHOHJW��'DV�6WUHEHQ�QDFK�LKP�PRWLYLHUWGHQ�+DQGHOQGHQ�XQG�GHQ�'HQNHU��GHQQ�ZR�2UGQXQJ�LVW��GD�LVW�/HEHQ��9HUZLUUXQJ�XQG�&KD�RV�EHGHXWHQ�7RG�¦�GHUV���'HQNHQ��������6������2IIHQVLFKWOLFK�HUUHLFKW�GHQ�0HQVFKHQ�PLWGHU�2UGQXQJ�DEHU�DXFK�GLH�/DQJHZHLOH��GHQQ�GHQ�$XVI�KUXQJHQ�1�UUHWUDQGHU�V ]X�)ROJHZLUG� 2UGQXQJ� DOV� ODQJZHLOLJ� HPSIXQGHQ�� 'LHV� PDJ� GHU� *UXQG� GDI�U� VHLQ�� ZDUXP� GHU0HQVFK�VLFK�VWHWV�QHXHQ�+HUDXVIRUGHUXQJHQ�]XZHQGHW��9JO��$EVFKQLWW����������'HU�.RP�SOH[LWlWVEHJULII���� 9JO��$EVFKQLWW� �������8QWHUVXFKXQJVGHVLJQV� ]XP�8PJDQJ� YRQ� 3HUVRQHQ�PLW� NRPSOH[HQEHWULHEVZLUWVFKDIWOLFKHQ�6\VWHPHQ�
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��������� )HKOYHUKDOWHQ�LQ�=XVDPPHQKDQJ�PLW�NRPSOH[HQ�6\VWHPHQ
'LH� WKHPDWLVFKHQ� 6FKZHUSXQNWH� H[LVWLHUHQGHU� $UEHLWVJUXSSHQ� LP� %HUHLFK� GHVNRPSOH[HQ�3UREOHPO|VHQV�ZXUGHQ�EHUHLWV� LP�hEHUEOLFN�GDUJHVWHOOW���� (LQHQ�%H�UHLFK�VWHOOWH�GHU�8PJDQJ�YRQ�3HUVRQHQ�PLW�NRPSOH[HQ�6\VWHPHQ�GDU��+LHU�]HLJWHQYHUVFKLHGHQH� 8QWHUVXFKXQJHQ�� GD�� VLFK� LP� 8PJDQJ� PLW� NRPSOH[HQ� 6\VWHPHQW\SLVFKH�9HUKDOWHQVGHIL]LWH� IHVWVWHOOHQ� ODVVHQ�� 6R�PDFKHQ� GLH�PHLVWHQ�0HQVFKHQLP� 8PJDQJ� PLW� NRPSOH[HQ�� YHUQHW]WHQ� XQG� G\QDPLVFKHQ� 6\VWHPHQ� W\SLVFKH)HKOHU��GLH�5HLFKHUW�	�6WlXGHO DXI�GUHL�*U�QGH�]XU�FNI�KUHQ����
�� 'LH�3UREOHPO|VHU�NHQQHQ�GLH�0HUNPDOH�XQG�$QIRUGHUXQJHQ�NRPSOH[HU��YHU�QHW]WHU�XQG�G\QDPLVFKHU�3UREOHPH�QLFKW��'DKHU�KDQGHOQ�VLH�VR��DOV�KlWWHQ�VLHHLQ�HLQIDFKHV��VWDWLVFKHV�3UREOHP�]X�EHZlOWLJHQ��� 9LHOHQ�3UREOHPO|VHUQ�PDQJHOW�HV�DQ�HIIL]LHQWHQ�0HWKRGHQ��XP�PLW�GHQ�DQ�VLHJHVWHOOWHQ�$QIRUGHUXQJHQ� DQJHPHVVHQ� XP]XJHKHQ��+HUN|PPOLFKH�0HWKRGHQGHU�(QWVFKHLGXQJVILQGXQJ�XQG�3ODQXQJ�I�KUHQ�KLQVLFKWOLFK�YHUQHW]WHU�XQG�G\�QDPLVFKHU�6\VWHPH�XQZHLJHUOLFK�]X�XQHUZ�QVFKWHQ�)HKOHUQ��� 3UREOHPO|VHQGHV� +DQGHOQ� VWHOOW� HLQHQ� JDQ]KHLWOLFKHQ� 3UR]H�� GDU�� 'DGXUFK�GD�� GLH� .RPSOH[LWlW� YRQ� 6\VWHPHQ� 8QEHVWLPPWKHLW� XQG� GDPLW� HPRWLRQDOH%HODVWXQJ�KHUYRUUXIW��WHQGLHUW�GHU�0HQVFK�]X�1RWIDOOUHDNWLRQHQ��GLH�PHLVW�ID�WDOH�)ROJHQ�QDFK�VLFK�]LHKHQ�
'|UQHU I�KUW�HLQH�5HLKH�P|JOLFKHU�)HKOHU�YRQ�0HQVFKHQ�DQ��GLH�LP�8PJDQJ�PLWNRPSOH[HQ�6\VWHPHQ�EHGHXWVDP�VLQG����
$OV�35,0b5)(+/(5 EH]HLFKQHW�'|UQHU�HLQLJH�)HKOHU��GLH�IDVW�DOOH�9HUVXFKVSHUVR�QHQ�PDFKHQ��$OV�HUVWHV�QHQQW�HU�GLH�XQ]XUHLFKHQGH�%HWUDFKWXQJ�YRQ�=HLWYHUOlXIHQ�6R� OHQNHQ� 3HUVRQHQ� LQ� NRPSOH[HQ� $XIJDEHQVWHOOXQJHQ� LKU� $XJHQPHUN� ]XPHLVWDXI� GHQ� DNWXHOOHQ� =XVWDQG�� ZHQLJHU� DXI� 7UHQGV� XQG� (QWZLFNOXQJVWHQGHQ]HQ����³'LH� (UPLWWOXQJ� GHU� 6WUXNWXU� YRQ� �=HLWJHVWDOWHQ�� GXUFK� %HREDFKWXQJ� GHUVHOEHQ
��� 9JO��$EVFKQLWW��������.RPSOH[HV�3UREOHPO|VHQ�¤�(LQ�$XIUL����� 9JO��5HLFKHUW��8���6WlXGHO��7�� �'LDJQRVWLN��������6������I���� 9JO��'|UQHU��'����6FKZLHULJNHLWHQ��������6������II��'LHVHU�$UWLNHO�ZXUGH�DXFK�LQ�(QJOLVFKYHU|IIHQWOLFKW��9JO��GDQQ�'|UQHU��'����'LIILFXOWLHV��������6�����II���� 9JO��'|UQHU��'����6FKZLHULJNHLWHQ��������6������
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VFKHLQW�0HQVFKHQ� VFKZHUHU� ]X� IDOOHQ� DOV� GLH�(UPLWWOXQJ� GHU�&KDUDNWHULVWLND� YRQUlXPOLFKHQ�.RQILJXUDWLRQHQ�¦��� 5HLFKHUW�	�'|UQHU�YHUPXWHQ��GD��GLH�8UVDFKHQVROFKHU�6FKZLHULJNHLWHQ�ZRKO�GDULQ� ]X� VXFKHQ� VLQG�� GD�� ]HLWOLFK� JHVWUHXWH� ,QIRU�PDWLRQ�GHP�%HWUDFKWHU�QLFKW�LQ�GHP�8PIDQJ�]XU�9HUI�JXQJ�VWHKW��ZLH�UlXPOLFKH,QIRUPDWLRQ��'LHVH�KDW�GHQ�9RUWHLO��GD��VLH��EHU�OlQJHUH�=HLW�KLQZHJ�XQYHUlQGHUWEOHLEW�XQG�GHP]XIROJH�VWHWV�ZLHGHU�EHWUDFKWHW�ZHUGHQ�NDQQ��'DPLW�EHODVWHQ�LQ�GHU=HLW�YDULLHUHQGH�,QIRUPDWLRQHQ�GLH�NRJQLWLYH�.DSD]LWlW�LQ�YLHO�K|KHUHP�*UDGH��DOVUlXPOLFKH�.RQVWHOODWLRQHQ�� GD�GLHVH� LQ�YLHO� JHULQJHUHP�0D�H�$QIRUGHUXQJHQ� DQGLH�.DSD]LWlW�GHU� ,QIRUPDWLRQVYHUDUEHLWXQJVVFKULWWH�SUR�=HLWHLQKHLW�VWHOOHQ��'HP�]XIROJH�KDEHQ�0HQVFKHQ�HUKHEOLFKH�3UREOHPH�EHL�GHU�ULFKWLJHQ�2UJDQLVDWLRQ�LKUHU+DQGOXQJHQ��ZHQQ�GLH�5�FNPHOGXQJHQ�DXI�GLHVH�+DQGOXQJHQ�YHU]|JHUW�HUIROJHQ�GHQQ�GHU�=XVDPPHQKDQJ�]ZLVFKHQ�GHP�HLJHQHQ�9HUKDOWHQ�XQG�GHU�5�FNPHOGXQJLVW�GDQQ�QLFKW�PHKU�VLQQIlOOLJ����
$OV�]ZHLWHQ�35,0b5)(+/(5 I�KUW�'|UQHU GLH�6FKZLHULJNHLW LP�8PJDQJ�PLW�H[SR�QHQWLHOOHQ� 9HUOlXIHQ� DQ���� $XFK� :DJHQDDU� 	� 6DJDULD VFKLOGHUQ�� GD�� 9HU�VXFKVSHUVRQHQ� ([SRQHQWLDOYHUOlXIH� HLQ]HOQHU� 9DULDEOHQ� IDOVFK� HLQVFKlW]HQ�� (LQH9LHO]DKO� ZHOWZHLWHU� 3UREOHPH� VWHKHQ� MHGRFK� LQ� =XVDPPHQKDQJ� PLW�:DFKVWXP�:LUWVFKDIWOLFKHV� :DFKVWXP� XQG� %HY|ONHUXQJVZDFKVWXP� LQGX]LHUHQ� .QDSSKHLWYRQ� (QHUJLHUHVHUYHQ� XQG� 5RKVWRIIYRUNRPPHQ�� VRZLH� GHQ� $QVWLHJ� YRQ� /HEHQV�KDOWXQJVNRVWHQ�XQG�8PZHOWYHUVFKPXW]XQJ��'LH� VXEMHNWLYHQ�([WUDSRODWLRQHQ�XQ�WHUVFKlW]HQ� GLH� WDWVlFKOLFKH� :DFKVWXPVUDWH� EHL� ([SRQHQWLDOIXQNWLRQHQ���� (LQHDGlTXDWH� (LQVFKlW]XQJ� VFKHLQW� MHGRFK� ZLFKWLJ�� GHQQ�� ³$Q\� DWWHPSW� WR� FRQWUROWKHVH�SURFHVVHV�ZLOO�GHSHQG�RQ�WKH�FRRSHUDWLRQ�RI�LQGLYLGXDO�FLWL]HQV��WKH\�VKRXOGILUVW� DSSUHFLDWH� KRZ� IDVW� D� JURZWK� SURFHVV� ZLOO� EH�� EHIRUH� WKH\� FDQ� UHDVRQDEO\ZHLJK�WKH�JURZWK�SUREOHP�DJDLQVW�D�QXPEHU�RI�DOWHUQDWLYH�IDFWRUV��VXFK�DV� UHOLJ�LRXV�EHOLHIV�RU�SHUVRQDO�FRPIRUW�¦���
��� 5HLFKHUW��8���'|UQHU��'����+HXULVPHQ��������6�������� 9JO��5HLFKHUW��8���'|UQHU��'����+HXULVPHQ��������6�������� 9JO��'|UQHU��'�� �6FKZLHULJNHLWHQ��������6������I���� 9JO��:DJHQDDU��:�$���6DJDULD��6�'����0LVSHUFHSWLRQ��������6�������:DJHQDDU�	�6DJDULDXQWHUQDKPHQ� GD]X� ]ZHL� ([SHULPHQWH�� ,Q� HLQHP� HUVWHQ� ([SHULPHQW� ERWHQ� VLH� GHQ� 9HU�VXFKVSHUVRQHQ�GLH�,QIRUPDWLRQHQ�LQ�QXPHULVFKHU��EHL�HLQHP�]ZHLWHQ�([SHULPHQW�LQ�JUDSKL�VFKHU� )RUP� DQ�� 'LH� 9HUVXFKVSHUVRQHQ� XQWHUVFKlW]WHQ� GLH� ([SRQHQWLDOYHUOlXIH� MHGRFK� LQEHLGHQ�9HUVXFKVUHLKHQ��9JO��GLHV����0LVSHUFHSWLRQ��������6�������'DV�LVW�EHVRQGHUV�LQWHUHV�VDQW��GD�HV�VHLW�MHKHU�HLQH�EHOLHEWH�0HWKRGH�LVW��]HLWOLFKH�9HUOlXIH�LQ�'LDJUDPPHQ�JUDSKLVFKGDU]XVWHOOHQ��9JO��5HLFKHUW��8���'|UQHU��'�� �+HXULVPHQ��������6�������� :DJHQDDU��:�$���6DJDULD��6�'����0LVSHUFHSWLRQ��������6������
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$OV�GULWWHU�35,0b5)(+/(5 ZLUG�VFKOLH�OLFK�GDV�'HQNHQ�LQ�NDXVDOHQ�6HULHQ�VWDWW�LQNDXVDOHQ� 1HW]HQ� DQJHI�KUW�� 9HUVXFKVSHUVRQHQ� UHDOLVLHUHQ� QXU� GHQ� DQYLVLHUWHQ+DXSWHIIHNW�GHU�0D�QDKPH��QLFKW�DEHU�GLH�1HEHQHIIHNWH�
$OV� )HKOHU� CVFKOHFKWHUC� 9HUVXFKVSHUVRQHQ� LGHQWLIL]LHUW�'|UQHU� WKHPDWLVFKHV� 9D�JDEXQGLHUHQ�� 9HUNDSVHOXQJ�� HLQH� DEQHKPHQGH� %HUHLWVFKDIW�� (QWVFKHLGXQJHQ� ]XWUHIIHQ��GLH�7HQGHQ]��(QWVFKHLGXQJHQ�]X�GHOHJLHUHQ� VRZLH� HLQH�([NXOSDWLRQVWHQ�GHQ]��'LHVH�0HUNPDOH�ZHUGHQ�QXQ�QlKHU�DXVJHI�KUW����
¾ 'DV� WKHPDWLVFKH� 9DJDEXQGLHUHQ� ZLUG� DOV� )OXFKWYHUKDOWHQ� LQWHUSUHWLHUW�� 6R³IO�FKWHQ¦� VROFKH� 9HUVXFKVSHUVRQHQ� YRU� GHU� $XVHLQDQGHUVHW]XQJ� PLW� HLQHP7KHPD�� VREDOG� GLH� HUVWHQ� 6FKZLHULJNHLWHQ� DXIWUHWHQ�� 'LH� %HKDQGOXQJ� GHV7KHPDV�EOHLEW�REHUIOlFKOLFK�XQG�HLQ�DQGHUHV�7KHPD�ZLUG�DXVJHZlKOW����
¾ 'LH�9HUNDSVHOXQJ�EHGHXWHW�GDV�6WHFNHQEOHLEHQ�LQ�HLQHP�7KHPHQNRPSOH[��GHUNHLQHQ�:LGHUVWDQG�ELHWHW��'DGXUFK�YHUVWHOOW� VLFK�GHU�%OLFN� I�U�3UREOHPEHUHL�FKH��GLH�QXQ�QLFKW�PHKU�EHKDQGHOW�ZHUGHQ����
¾ ,Q� =XVDPPHQKDQJ� PLW� HLQHU� PDQJHOQGHQ� %HUHLWVFKDIW�� (QWVFKHLGXQJHQ� ]XWUHIIHQ��QLPPW�GLH�$Q]DKO�GHU�YRUJHQRPPHQHQ�(QWVFKHLGXQJHQ�LP�=HLWYHUODXIDE�
¾ 'LH�7HQGHQ]�]X�GHOHJLHUHQ�VWHKW�LQ�HLQHP�HQJHQ�=XVDPPHQKDQJ�PLW�GHU�PDQ�JHOQGHQ� (QWVFKHLGXQJVEHUHLWVFKDIW�� +LHU� ZLUG� GLH� 9HUDQWZRUWOLFKNHLW�� (QW�VFKHLGXQJHQ�GXUFK]XI�KUHQ��DQ�DQGHUH�GHOHJLHUW�
¾ 'LH�([NXOSDWLRQVWHQGHQ]�KlQJW�ZLHGHUXP�HQJ�PLW�GHU�7HQGHQ]�]X�GHOHJLHUHQ]XVDPPHQ�� 'LH� 9HUVXFKVSHUVRQHQ� VXFKHQ� GLH� 9HUDQWZRUWOLFKNHLW� LQ� LKUHP8PIHOG�RGHU�EHL�DQGHUHQ�3HUVRQHQ�

��� 9JO��'|UQHU��'�� �6FKZLHULJNHLWHQ��������6������II���� 9JO��DXFK�6FKDXE��+�� �)HKOHU��������6������� 6FKDXE�VSULFKW�KLHU�YRQ�(LQNDSVHOXQJ��9JO��6FKDXE��+�� �)HKOHU��������6����
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/
/

����� /LYHZDUH�/LYHZDUH
������� 8PJDQJ�PLW�8QWHUQHKPHQVSODQVSLHOHQ�LQ�*UXSSHQ
'LH�/LYHZDUH�.RPSRQHQWH�LP�6�+�(�/�/�¤�0RGHOO�NRQQWH�DOV�GHU�7HLOQHKPHU�LP8QWHUQHKPHQVSODQVSLHO�LQWHUSUHWLHUW�ZHUGHQ��GHU�VLFK�DNWLY�PLW�GHQ�*HJHEHQKHLWHQGHV� 3ODQVSLHOPRGHOOV� DXVHLQDQGHUVHW]W���� 1XQ� HUIROJW� LP� ]HLWOLFKHQ� $EODXI� YRQ8QWHUQHKPHQVSODQVSLHOHQ�GLH�%LOGXQJ�YRQ�6SLHOJUXSSHQ���� VR�GD��GLH�/LYHZDUH�/LYHZDUH�.RPSRQHQWH� LP�6�+�(�/�/� ¤�0RGHOO� KLHU� DOV� GHU� DNWLYH�8PJDQJ�PLWGHQ�*HJHEHQKHLWHQ�GHV�3ODQVSLHOPRGHOOV�LQ�*UXSSHQ�LQWHUSUHWLHUW�ZLUG�
'XUFK�GLH�*UXSSHQELOGXQJ�ZLUG�LP�8QWHUQHKPHQVSODQVSLHO�HLQ�+DQGHOQ�LQ�*UXS�SHQ�QRWZHQGLJ��ZHOFKHV�JHPHLQVDPH�(QWVFKHLGXQJHQ�YHUODQJW���� (LQH�*UXSSH�LVWGDEHL�GDGXUFK�JHNHQQ]HLFKQHW��GD��³>���@�]ZHL�RGHU�PHKU�,QGLYLGXHQ�I�U�HLQH�JH�ZLVVH�=HLW� LQ�DNWLYHU�ZHFKVHOVHLWLJHU�%H]LHKXQJ�VWHKHQ�XQG� LQ�JHPHLQVDPHU�$Q�VWUHQJXQJ� HLQ� =LHO� YHUIROJHQ¦���� 6RPLW� LVW� GDV� 3ODQVSLHO� QLFKW� QXU� VXEMHNWLYHU$XVGUXFN� LQGLYLGXHOOHU�6HOEVWYHUZLUNOLFKXQJ��VRQGHUQ�YLHOPHKU�([SUHVVLRQ�HLQHULP�5DKPHQ�GHU�6SLHOUHJHOQ�JHIlOOWHQ�*UXSSHQHQWVFKHLGXQJ����
+DEHQ�PHKUHUH�3HUVRQHQ�$QWHLO�DQ�HLQHU�(QWVFKHLGXQJ��VR�NDQQ�HLQH�*UXSSH�YRQ3HUVRQHQ� DXFK� DOV� (QWVFKHLGXQJVJUHPLXP� DXIJHID�W� ZHUGHQ�� 'LHVHV� (QWVFKHL�GXQJVJUHPLXP� JHODQJW� GDQQ� GXUFK� ,QIRUPDWLRQVDXVWDXVFK� ]XU� )RUPXOLHUXQJ� GHV
��� 9JO��$EVFKQLWW����������'HU�6SLHOHU�DOV�+DQGOXQJVVXEMHNW�LP�8QWHUQHKPHQVSODQVSLHO���� 9JO��$EVFKQLWW��������$EODXI�YRQ�8QWHUQHKPHQVSODQVSLHOHQ��'DV�(LQ]HOVSLHO�JLOW�DOV�$XV�QDKPHIDOO��9JO��HEHQIDOOV�$EVFKQLWW��������$EODXI�YRQ�8QWHUQHKPHQVSODQVSLHOHQ���� 9JO��)UHXGHQUHLFK��'���XQWHU�0LWDUEHLW�YRQ�*UR�KDQV��9�� �3ODQVSLHO��������6�����I���� +XFN��.�� �$QDO\VH��������6������� 9JO��*HXWLQJ��0����3ODQVSLHO��������6�����
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(QWVFKHLGXQJVYRUKDEHQV���� $XFK� HLQH� 3ODQVSLHOJUXSSH� NDQQ� GHPQDFK� DOV� (QW�VFKHLGXQJVJUHPLXP�YHUVWDQGHQ�ZHUGHQ��ZRGXUFK�GLH�9HUPXWXQJ�QDKHOLHJW��GD��LQGLHVHP� =XVDPPHQKDQJ�� JOHLFKHUPD�HQ� ZLH� LP� (QWVFKHLGXQJVJUHPLXP�� VRZRKOJHZLVVH� JUXSSHQG\QDPLVFKH� (IIHNWH� DOV� DXFK� 9HUlQGHUXQJHQ� LP� LQGLYLGXHOOHQ5LVLNRYHUKDOWHQ� DXIWUHWHQ�� ZHOFKH� GLH� %HU�FNVLFKWLJXQJ� YRQ� *UXSSHQHQWVFKHL�GXQJVUHJHOQ�HUIRUGHUOLFK�PDFKHQ����
,Q�GLHVHP�=XVDPPHQKDQJ�I�KUW�+|JVGDO�DXV��GD��GDV�3ODQVSLHO�LQQHUKDOE�GHU�HLQ�]HOQHQ� 7HLOQHKPHUJUXSSHQ� HLQHQ� KRKHQ�$NWLYLHUXQJVJUDG� EHZLUNW�� ZRGXUFK� GHU9HUKDOWHQVDVSHNW� VRZRKO� LQ� =XVDPPHQKDQJ� PLW� GHU� (QWVFKHLGXQJVILQGXQJ� DOVDXFK� GHU� (UJHEQLVDQDO\VH� HLQH� KHUDXVUDJHQGH� 5ROOH� VSLHOW���� (U� I�KUW� ZHLWHUKLQGLH�)|UGHUXQJ�³>���@�GHV�9HUVWlQGQLVVHV� I�U�GLH�$XVZLUNXQJ�JUXSSHQG\QDPLVFKHU3UR]HVVH� DXI� GLH�(QWVFKHLGXQJVHUJHEQLVVH¦� DOV� HLQHV� GHU� SULPlU�PLW� 3ODQVSLHOHQYHUIROJWHQ�/HUQ]LHOH�DQ����
1DFK�$QVLFKW�YRQ�*HXWLQJ PX��MHGRFK�GDUDXI�JHDFKWHW�ZHUGHQ��GD��GLH�*UXSSHQ�ELOGXQJ�LP�3ODQVSLHO�QLFKW��EHUEHZHUWHW�ZLUG��6R]LDOSV\FKRORJLVFKH�$QDO\VHQ�GHV3ODQVSLHOV� EHUJHQ� OHLFKW� GLH� *HIDKU�� WKHRUHWLVFKH�� JUXSSHQG\QDPLVFKH� *HVLFKWV�SXQNWH� DXI� GLH� 3ODQVSLHOVLWXDWLRQ� ]X� WUDQVIHULHUHQ�� 'LH� HLQIDFKHQ� 5DKPHQEHGLQ�JXQJHQ� GHV�3ODQVSLHOV�P�VVHQ� GDEHL� MHGRFK�%HDFKWXQJ� ILQGHQ�� 6R� LVW� GLH�*UXS�SHQELOGXQJ�EHLP�3ODQVSLHO�QXU�NXU]IULVWLJ��VR�GD��SV\FKRVR]LDOH�(IIHNWH�VLFK�QXUHLQJHVFKUlQNW�HQWIDOWHQ�N|QQHQ��$X�HUGHP� LVW�GHU�9HUKDOWHQVUDXP�GHU�*UXSSHQ�PLWJOLHGHU� GXUFK� GLH�6SLHOUHJHOQ� HLQJHVFKUlQNW�� 6FKOLH�OLFK� VLQG� GLH�9HUKDOWHQV�ZHLVHQ� LQ� GHU�3ODQVSLHOVLWXDWLRQ� QLFKW� LQ�*lQ]H�PLW� UHDOHP�9HUKDOWHQ� YHUJOHLFK�EDU���� *HXWLQJ�HUDFKWHW�DEHU�YLHU�*HVLFKWVSXQNWH�DOV�ZLFKWLJ����
�� 'LH�LQWHUQH�*UXSSHQVWUXNWXU��'DV�EHGHXWHW�GLH�JUXSSHQLQWHUQHQ�,QWHUDNWLRQHQ�'LH�H[WHUQH�*UXSSHQVWUXNWXU��� 'LH�,QWHUDNWLRQHQ�GHU�MHZHLOLJHQ�6SLHOJUXSSHQ�XQWHUHLQDQGHU�
��� 9JO��0H\HU��5����(QWVFKHLGXQJVWKHRULH��������6������II���� 9JO��0H\HU��5��� �(QWVFKHLGXQJVWKHRULH� �������6�� �����9JO�� ]XU�(QWVFKHLGXQJVILQGXQJ� LQ*UXSSHQ�EVSZ��%RRV��0����(QWVFKHLGXQJVILQGXQJ���������� 9JO��+|JVGDO��%����3ODQVSLHOH��������6�������� +|JVGDO��%����3ODQVSLHOH��������6�������� 9JO��*HXWLQJ��0�� �3ODQVSLHO��������6�������� 9JO��*HXWLQJ��0�� �3ODQVSLHO��������6�����I�
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�� 'LH�)RUP�RGHU�GHU�$XVGUXFN�GHU�$NWLYLWlWHQ��� 'DV�(UOHEHQ�GHU�*HPHLQVFKDIW�GXUFK�GLH�*UXSSHQPLWJOLHGHU�
'HPQDFK� OLHJW�� WURW]�GHV� HLQJHVFKUlQNWHQ�9HUKDOWHQVUDXPHV�� HLQ�EHVRQGHUHV�*H�ZLFKW�DXI�GHU�,QWHUDNWLRQ�LQ�XQG�]ZLVFKHQ�GHQ�*UXSSHQ��'DV�,QGLYLGXXP�VWHKW�KLHUHLQHU�H[SOL]LWHQ�8PZHOW�JHJHQ�EHU��GDV�KHL�W�HLQHU�VR]LDOHQ�3UlVHQ]�DQGHUHU�3HU�VRQHQ�PLW� XQPLWWHOEDUHQ� ,QWHUDNWLRQHQ���� VR� GD�� GLH� (QWVFKHLGXQJVIlKLJNHLW� RI�IHQVLFKWOLFK� GRFK� ]X� HLQHP� QLFKW� XQZHVHQWOLFKHQ� $QWHLO� YRQ� GHQ� ,QWHUDNWLRQHQLQQHUKDOE�GHU�*UXSSH�DEKlQJW��'HU�HLQ]HOQH�PX��EVSZ��LQ�GHU�/DJH�VHLQ��.RQWDNW]X� DQGHUHQ� DXI]XQHKPHQ� VRZLH� VHLQH� ,QWHUHVVHQ� GDU]XVWHOOHQ� XQG� ]X� YHUWUHWHQ�'DU�EHU�KLQDXV�PX��GHU�HLQ]HOQH�EHUHLW� VHLQ��GHP�DQGHUQ�]X]XK|UHQ�XQG�GHVVHQ*HI�KOH�XQG�,QWHUHVVHQ�]X�DFKWHQ��$X�HUGHP�ZLUIW�GLH�=XVDPPHQDUEHLW�DXFK�)UD�JHQ�QDFK�)�KUXQJVVWLO� VRZLH�QDFK�GHU�9HUWHLOXQJ�YRQ�0DFKW�XQG�(LQIOX�� LQ�GHQ*UXSSHQ�DXI����

$

% &,QIRUPDWLRQHQ�]XU$XVJDQJVVLWXDWLRQ 'HILQLWLRQ�GHU$XVJDQJVVLWXDWLRQ

6LWXDWLRQ

(LQJDQJ $XVJDQJ

$EELOGXQJ����� $XIQDKPH� XQG� $XVWDXVFK� GHU� ,QIRUPDWLRQHQ� LQ� HLQHU*UXSSH�ZlKUHQG�GHU�6LWXDWLRQVDQDO\VH���.RPPXQLNDWLRQHQ$XIQDKPH�GHU�,QIRUPDWLRQHQ�XQG�%HLWUlJH�]XP�K\SRWKHWLVFKDQJHQRPPHQHQ�JHPHLQVDPHQ�'HQNSUR]H�

��� 9JO��+XFN��.�� �$QDO\VH��������6������� 9JO��)UHXGHQUHLFK��'���XQWHU�0LWDUEHLW�YRQ�*UR�KDQV��9�� �3ODQVSLHO��������6�����I��9JO�]X�,QWHUDNWLRQVSUR]HVVHQ�LQ�*UXSSHQ�VRZLH�9HUIDKUHQ�]X�GHUHQ�$QDO\VH�XQG�2UJDQLVDWLRQ�VHQWZLFNOXQJ� EVSZ��)DVVKHEHU�� 3���7HUMXQJ��%����6\PORJ�7HDPGLDJQRVWLN� ������� =X� LQ�WHUSHUVRQHOOHQ�8QWHUVXFKXQJHQ�PLW�GHQ�'LPHQVLRQHQ�6HOEVWELOG��YHUPXWHWHV�)UHPGELOG�XQG)UHPGELOG�YJO��EVSZ��)DVVKHEHU��3���7HUMXQJ��%����6\PORJ�5DWLQJ�'DWHQ���������� +XFN��.�� �$QDO\VH��������6�����
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$OV�ZHVHQWOLFKHU�%HVWDQGWHLO�GHU�,QWHUDNWLRQ�LQQHUKDOE�GHU�HLQ]HOQHQ�6SLHOJUXSSHQVRZLH�GHU�,QWHUDNWLRQ�PLW�DQGHUHQ�*UXSSHQ�LVW�GLH�.RPPXQLNDWLRQ�DQ]XVHKHQ��6RVLQG�GLH�6SLHOHU��GXUFK�GHQ�JHJHQVHLWLJHQ�NRPPXQLNDWLYHQ�$XVWDXVFK��GD]X�DXI�JHIRUGHUW��JHPHLQVDP�]X�OHUQHQ���� >9JO��$EELOGXQJ����@�
������� 0|JOLFKHV�)HKOYHUKDOWHQ�LQ�GHU�0HQVFK�0HQVFK�,QWHUDNWLRQ
'HILQLWLRQHQ�]XU�PHQVFKOLFKHQ�.RPPXQLNDWLRQ�H[LVWLHUHQ�LQ�GHU�/LWHUDWXU�LQ�JUR��HU�9LHOIDOW���� $XI�HLQHU�VHKU�DOOJHPHLQHQ��DEVWUDNWHQ�(EHQH�PHLQW�.RPPXQLND�WLRQ� LP�HLQIDFKHQ�6LQQH��0LWWHLOXQJHQ�]X��EHUPLWWHOQ�XQG�DXV]XWDXVFKHQ��'LHVHU$XVWDXVFK� ILQGHW� MHZHLOV� ]ZLVFKHQ� HLQHP�6HQGHU��ZHOFKHU� GLH�1DFKULFKW� VHQGHW�XQG�HLQHP�(PSIlQJHU��GHU�GLHVH�1DFKULFKW�HUKlOW��VWDWW���� >9JO��$EELOGXQJ����@�

(([SHGLHQW�6HQGHU�
33HU]LSLHQW�(PSIlQJHU�.DQDO

0LWWHLOXQJ

$EELOGXQJ����� 6FKHPD�GHV�.RPPXQLNDWLRQVYRUJDQJHV���
.RPPXQLNDWLRQ� KHL�W� DOVR�0LWWHLOXQJ�� KHL�W�9HUVWlQGLJXQJ� GXUFK� ,QIRUPDWLRQV�DXVWDXVFK��'LH�,QIRUPDWLRQHQ�ZHUGHQ�DEJHJHEHQ�GXUFK�.RGLHUXQJ�LQ�=HLFKHQ�XQG1DFKULFKWHQ��,QIRUPDWLRQHQ�ZHUGHQ�WUDQVSRUWLHUW�XQG�DXIJHQRPPHQ��XQG�OHW]WOLFKZLUG�NRQWUROOLHUW�� LQZLHZHLW�GLH�YRP�(PSIlQJHU�DXIJHQRPPHQH� ,QIRUPDWLRQ�PLWGHU�YRP�6HQGHU�DEJHJHEHQHQ��EHUHLQVWLPPW��'DGXUFK�ZLUG�,QIRUPDWLRQ�]X�HWZDV*HPHLQVDPHP��XQG�GHU�$XVWDXVFK�JHVFKLHKW�PLW�GHP�=LHO��EHVWLPPWH�+DQGOXQ�JHQ� XQG� 9HUKDOWHQVZHLVHQ� ]X� HU]LHOHQ���� 'DEHL� NDQQ� .RPPXQLNDWLRQ� HLQHU+DQGOXQJ�VRZRKO�YRUDQJHKHQ�DOV�DXFK�QDFKIROJHQ��:HQQ�VLH�GHU�+DQGOXQJ�YRU�
��� 9JO��6RQGHUHJJHU��:����(QWZXUI��������6�����I��XQG�GLH�GRUW�DQJHJHEHQH�/LWHUDWXU���� 9JO�� EVSZ��0DQVWHWWHQ�� 5��� �.RPPXQLNDWLRQ� ������� 6�� ��� II��3�UHU�� +��� �(LQI�KUXQJ�������6�����II��1RHOOH�1HXPDQQ��(���6FKXO]��:���:LONH��-���+UVJ�����3XEOL]LVWLN��������6�����II���� 9JO��0DVHU��6�� �*UXQGODJHQ��������6������� 0DVHU��6����*UXQGODJHQ��������6�������� 9JO��0DVHU��6�� �*UXQGODJHQ��������6������
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DQJHKW��VWHOOW�VLH�GLH�$UJXPHQWH��GLH�*U�QGH�EHUHLW��GLH�PHQVFKOLFKHP�9HUKDOWHQ]XJUXQGH� OLHJHQ�� ,Q� GHP� )DOOH�� GD�� .RPPXQLNDWLRQ� HLQHU� +DQGOXQJ� QDFKIROJW�OLHIHUW�VLH�HLQH�NULWLVFKH�5HFKWIHUWLJXQJ�RGHU�0L�ELOOLJXQJ����
,Q�=XVDPPHQKDQJ�PLW�PHQVFKOLFKHU� ,QWHUDNWLRQ�QLPPW�:DW]ODZLFN YHUVFKLHGHQH)RUPHQ� IHKOJHOHLWHWHU� .RPPXQLNDWLRQ� DQ�� 'LHVH� I�KUHQ� OHW]WOLFK� GD]X�� GD�� HLQ(PSIlQJHU�GLH�YRQ�HLQHP�6HQGHU�GDUJHEUDFKWH�0LWWHLOXQJ�QLFKW�LQ�GHU�YRQ�GLHVHPJHZ�QVFKWHQ�)RUP�YHUVWHKW��'LH�hEHUOHJXQJHQ��GLH�:DW]ODZLFN DQVWHOOW��EDVLHUHQ]XQlFKVW�DXI�]ZHL�)RUPHQ�YRQ�:LUNOLFKNHLW��GLH�:LUNOLFKNHLW� HUVWHU�XQG�]ZHLWHU2UGQXQJ��'LH�:LUNOLFKNHLW�HUVWHU�2UGQXQJ� LVW�HLQH�REMHNWLYH�:LUNOLFKNHLW��GHUHQ:DKUQHKPXQJ� DXI� HLQHP� DOOJHPHLQHQ� .RQVHQVXV� EHUXKW�� YRU� DOOHP� MHGRFK� DXIH[SHULPHQWHOO�QDFKZHLVEDUHQ�(UJHEQLVVHQ��'LH�:LUNOLFKNHLW� ]ZHLWHU�2UGQXQJ� LVWHLQH�VXEMHNWLYH�:LUNOLFKNHLW��GLH�NHLQHU�%HZHUWXQJ�LQ�)RUP�YRQ�ZDKU�RGHU�IDOVFK]XJlQJOLFK� LVW�� GD�.XOWXUHQ� XQG� 3HUVRQHQ� HLJHQH�:HUWYRUVWHOOXQJHQ� SUlJHQ� XQGGDU�EHU�NHLQ�REMHNWLYHU�1DFKZHLV�P|JOLFK�LVW�ZDV�CEHVVHU�RGHU�VFKOHFKWHU�� LVW����,Q�GLHVHP�=XVDPPHQKDQJ�VLQG�GLH�*UXQGYRUDXVVHW]XQJHQ�PHQVFKOLFKHU�.RPPX�QLNDWLRQ�YRUKDQGHQ��SUREOHPDWLVFK�LVW�MHGRFK�GDV�³>���@�$XIWUHWHQ�EHVWLPPWHU�+LQ�GHUQLVVH�� GLH� GHQ� $XVWDXVFK� YRQ� .RPPXQLNDWLRQ� HUVFKZHUHQ� RGHU� YHUXQP|JOL�FKHQ� XQG� GDGXUFK� GLH� .RPPXQLNDWLRQ� ]XU� =XVFKUHLEXQJ�ZLGHUVSU�FKOLFKHU� %H�GHXWXQJHQ�RGHU�:HUWH� DQ� GLH� JHPHLQVDP� HUOHEWH�6LWXDWLRQ� I�KUHQ¦�� ,VW� GDV�+LQ�GHUQLV��.RQIXVLRQ�XQG�3DUDGR[LH��MHGRFK�DXV�GHP�:HJ�JHUlXPW��LVW�GHU�:HJ�JH�HEQHW�I�U�XQJHKLQGHUWH�.RPPXQLNDWLRQ����
¾ .RQIXVLRQ�LQ�)ROJH�HLQHU�6W|UXQJ�GHV�hEHUWUDJXQJVYRUJDQJHV�'HU�=XVWDQG�HLQHU�.RQIXVLRQ�NDQQ�DOV�6SLHJHO�GHU�.RPPXQLNDWLRQ�DXI�JHID�W�ZHUGHQ��³0LW�GLHVHU� VHKU� DOOJHPHLQHQ�'HILQLWLRQ� VHL�HLQIDFK�GLHVJHPHLQW�� :HQQ� HLQ� VRJHQDQQWHU� HUIROJUHLFKHU� .RPPXQLNDWLRQVYRUJDQJLQ�GHU�NRUUHNWHQ�hEHUPLWWOXQJ�YRQ� ,QIRUPDWLRQHQ�EHVWHKW�XQG�GDPLW�GLHEHDEVLFKWLJWH�:LUNXQJ�DXI�GHQ�(PSIlQJHU�KDW��VR�LVW�.RQIXVLRQ�GLH�)ROJH

��� 9JO��0DVHU��6�� �*UXQGODJHQ��������6��������� 9JO��:DW]ODZLFN��3����:LUNOLFKNHLW��������6������II���� :DW]ODZLFN��3����:LUNOLFKNHLW� �������6�� �����'DYRQ�JUXQGVlW]OLFK� ]X� XQWHUVFKHLGHQ� VLQG6LWXDWLRQHQ�� LQ�GHQHQ�GLH�%DVLV� I�U�.RPPXQLNDWLRQ� HUVW� QRFK� ]X� VFKDIIHQ� LVW��9JO��GHUV���:LUNOLFKNHLW��������6������
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JHVFKHLWHUWHU� .RPPXQLNDWLRQ� XQG� KLQWHUOl�W� GHQ� (PSIlQJHU� LQ� HLQHP=XVWDQG�GHU�8QJHZL�KHLW�RGHU�HLQHV�0L�YHUVWlQGQLVVHV�¦���

¾ 3DUDGR[LH�LQ�)ROJH�HLQHU�6W|UXQJ�LQ�GHU�6WUXNWXU�GHU�0LWWHLOXQJ�(LQH�0LWWHLOXQJ�LVW�VR�JHDUWHW��GD��VLH�VLFK�VHOEVW��DOVR�LKUHU�HLJHQHQ�%H�GHXWXQJ� ZLGHUVSULFKW�� VLFK� GDPLW� VHOEVW� HQWZHUWHW� XQG� HLQH� 3DUDGR[LHQDFK�VLFK�]LHKW����

/
6/

����� /LYHZDUH�6RIWZDUH
������� 'DUVWHOOXQJ�GHV�8QWHUQHKPHQVSODQVSLHOV�(S86
'LH�6RIWZDUH�.RPSRQHQWH�GHV�6�+�(�/�/�¤�0RGHOOV�ZLUG�DOV�GLH�(QWVFKHLGXQJV�VLWXDWLRQ�LP�3ODQVSLHO�EHJULIIHQ��PLW�GHU�VLFK�GHU�7HLOQHKPHU�DXVHLQDQGHU]XVHW]HQKDW��ZREHL�I�U�GLHVH�%HWUDFKWXQJ�GDV�8QWHUQHKPHQVSODQVSLHO�(S86�KHUDQJH]RJHQZLUG�
'DV�3ODQVSLHO�(S86��HLQ�$NURQ\P�I�U�(LQ�3ODW]�8QWHUQHKPHQV�6LPXODWLRQ��ZXU�GH�DP�,QVWLWXW�I�U�EHWULHEVZLUWVFKDIWOLFKH�3URGXNWLRQV��XQG�,QYHVWLWLRQVIRUVFKXQJ��$EWHLOXQJ�I�U�8QWHUQHKPHQVSODQXQJ��GHU�8QLYHUVLWlW�*|WWLQJHQ�GXUFK�%ORHFK�� LQ=XVDPPHQDUEHLW�PLW�5�VFKHU�	�5LOO�HQWZLFNHOW����

��� :DW]ODZLFN��3����:LUNOLFKNHLW��������6������:DW]ODZLFN�I�KUW�GD]X�YHUVFKLHGHQH�%HLVSLHOHDQ��9JO��GHUV�� �:LUNOLFKNHLW��������6�����II���� 9JO��:DW]ODZLFN��3����:LUNOLFKNHLW��������6�����X��6�����II���� 9JO��%ORHFK�� -��� LQ� =XVDPPHQDUEHLW� PLW�5�VFKHU�� +��� 5LOO��:����(S86� ������� 6�� �� II��%ORHFK��-���5�VFKHU��+����(S86��������6������II��$XFK�+DUWXQJ��6����)|UGHUXQJ��������6�����II�
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'DV�3ODQVSLHO�(S86�VWHOOW�HLQ�YROOVWlQGLJHV�8QWHUQHKPHQVPRGHOO�HLQHU�$NWLHQJH�VHOOVFKDIW� GHU� ,QGXVWULH� GDU��'DV�([SHULPHQWLHUHQ� LVW� I�U� HLQ�8QWHUQHKPHQ��ZHO�FKHV� LQ� VHLQHQ�ZHVHQWOLFKHQ�)XQNWLRQHQ�XQG�$EOlXIH�GDUJHVWHOOW� LVW�� YRUJHVHKHQ�'LHVHV�8QWHUQHKPHQ�SURGX]LHUW�]ZHL�(QGSURGXNWH�XQG�KDW�VLFK�JHJHQ�YLHU�JOHLFK�VWUXNWXULHUWH��ILNWLYH�8QWHUQHKPHQ�]X�EHKDXSWHQ�XQG�LQ�HLQHP�=HLWUDXP�YRQ�����(QWVFKHLGXQJVUXQGHQ�VHLQHQ�8QWHUQHKPHQVHUIROJ�]X�PD[LPLHUHQ�
:HVHQWOLFK� LP� 8QWHUQHKPHQVSODQVSLHO� (S86� VLQG� ]XQlFKVW� ]ZHL� (EHQHQ�� 'LH8QWHUQHKPHQVVLWXDWLRQ�VRZLH�GLH�%H]LHKXQJHQ�GHV�8QWHUQHKPHQV�]XU�8PZHOW�
¾ ',(�817(51(+0(166,78$7,21�

'LH�8QWHUQHKPHQ� SURGX]LHUHQ� ]ZHL� (QGSURGXNWH�� GLH� LP�8QWHUQHKPHQ� LQHLQHP� HLQVWXILJHQ� 3URGXNWLRQVSUR]H�� DXV� ]ZHL� YHUVFKLHGHQHQ� 5RKVWRIIHQKHUJHVWHOOW�ZHUGHQ��'DEHL�ZLUG�GHU�HUIRUGHUOLFKH�(LQVDW]�DQ�5RKVWRIIHQ�XQGDQ� )HUWLJXQJVNDSD]LWlW� GXUFK� HLQH� 6W�FNOLVWH� YRUJHJHEHQ��'LH� I�U� GLH� 3UR�GXNWLRQ�EHQ|WLJWHQ�5RKVWRIIH�HLQHU�3HULRGH�P�VVHQ�HLQH�3HULRGH�YRUKHU�EH�VWHOOW�ZHUGHQ��'LH� /LHIHUXQJ� HUIROJW� ]XP�(QGH� GHU� %HVWHOOSHULRGH� XQG� GLH=XJlQJH� ZHUGHQ� LP� /DJHUEHVWDQG� HUID�W�� ,Q� GHU� IROJHQGHQ� 3HULRGH� NDQQGDQQ�GHU�(LQVDW]�GHU�5RKVWRIIH� LQ�GHU�3URGXNWLRQ�HUIROJHQ��'LH�%H]DKOXQJGHU�5RKVWRIIH�HUIROJW�MHZHLOV�QDFK�/LHIHUXQJ��HLQH�3HULRGH�QDFK�GHU�%HVWHO�OXQJ��7UDQVSRUW��XQG�%HVWHOONRVWHQ� VLQG� LQ�GHQ�%HVFKDIIXQJVNRVWHQ�HQWKDO�WHQ��,P�0RGHOO�ZHUGHQ�GDEHL�GLH�YRUJHJHEHQHQ�3URGXNWLRQVPHQJHQ�LPPHUEHUHLWJHVWHOOW�� 6R� VWHKHQ� GLH� 3URGXNWLRQVPHQJHQ� XQG� GHU� /DJHUHQGEHVWDQGGHU�ODXIHQGHQ�3HULRGH�I�U�GHQ�$EVDW]�LQ�GHU�QlFKVWHQ�3HULRGH�DXI�MHGHQ�)DOO]XU�9HUI�JXQJ�� )�U� GHQ� )DOO�� GD�� GLH� YRUJHJHEHQH� 3URGXNWLRQVPHQJH�PLWGHQ�YRUKDQGHQHQ�$QODJHQ�ZHJHQ�3HUVRQDO��RGHU�)DNWRUPDQJHO�QLFKW�GXUFK�JHI�KUW�ZHUGHQ�NDQQ��HUIROJW�HLQH�DXWRPDWLVFKH�(LQVWHOOXQJ�YRQ�/HLKDUEHL�WHUQ� RGHU�XQG� HLQH�1RWEHVFKDIIXQJ� YRQ�0DWHULDO�� 'LH� VRIRUWLJH� %HUHLWVWHO�OXQJ�YRQ�IHKOHQGHP�3HUVRQDO�XQG� IHKOHQGHQ�5RKVWRIIHQ�VLFKHUW�GDEHL�]ZDUGLH�JHSODQWH�$XVODVWXQJ�GHU�YRUKDQGHQHQ�$QODJHQ��LVW�MHGRFK�HUKHEOLFK�WHX�UHU� DOV� HLQH� SODQPl�LJH�� UHFKW]HLWLJH� %HVFKDIIXQJ�� /LHJW� GLH� 3URGXNWLRQV�PHQJH��EHU�GHU�YRUKDQGHQHQ�3URGXNWLRQVNDSD]LWlW��ZHUGHQ�)HUWLJHU]HXJQLV�VH�DXI�GHP�:HOWPDUNW�EHVFKDIIW��$XFK�GDV�LVW�HQWVSUHFKHQG�WHXUHU��'LH�EHL�
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GHQ�3URGXNWDUWHQ�ZHUGHQ�DXI�HLQHP�0DVFKLQHQW\S�SURGX]LHUW��'HU�.DSD]L�WlWVEHGDUI� HLQHU� 3HULRGH� HUUHFKQHW� VLFK� DXV� GHQ� /HLVWXQJVHLQKHLWHQ� GHU6W�FNOLVWH�XQG�GHU�YRUJHJHEHQHQ�3URGXNWLRQVPHQJH�

¾ ',(�%(=,(+81*(1�=85�80:(/7�
�� 'LH�.RQNXUUHQ]VLWXDWLRQ�DXI�GHP�$EVDW]PDUNW�'LH�EHLGHQ�(QGSURGXNWH�ZHUGHQ�VRZRKO�YRQ�GHQ�GXUFK�GLH�7HLOQHKPHU�JH�OHLWHWHQ�8QWHUQHKPHQ�� DOV� DXFK�YRQ�GHQ�.RQNXUUHQ]XQWHUQHKPHQ� DXI� ]ZHLJHWUHQQWHQ�0lUNWHQ� DQJHERWHQ�� ZRGXUFK� VLFK� HLQH� ROLJRSROLVWLVFKH�0DUNW�IRUP�HUJLEW��'LH�.XQGHQ�RULHQWLHUHQ� VLFK�EHL� LKUHQ�.DXIHQWVFKHLGXQJHQ�DQGHQ�3UHLVHQ�GHU� HLQ]HOQHQ�8QWHUQHKPHQ�XQG�GHP�0DUNWGXUFKVFKQLWWVSUHLV�DX�HUGHP� DQ�GHQ�:HUEHDXVJDEHQ� VRZLH� DQ� GHQ� GXUFKVFKQLWWOLFKHQ�$XVJD�EHQ�I�U�GHQ�.XQGHQGLHQVW��'LH�$EVDW]PHQJH�HLQHV�8QWHUQHKPHQV�NDQQ�GD�KHU�GXUFK�HLQH�DNWLYH�3UHLVSROLWLN�XQG�GXUFK�GHQ�(LQVDW]�YRQ�:HUEXQJ�XQG.XQGHQGLHQVW�EHHLQIOX�W�ZHUGHQ�
�� :HLWHUH�8PZHOWEH]LHKXQJHQ�$UEHLWVNUlIWH�N|QQHQ��EHU�GHQ�$UEHLWVPDUNW�EHVFKDIIW�XQG�DXFK�DXI�GLHVHQHQWODVVHQ� ZHUGHQ�� 'DEHL� ZLUG� GHU� HUIRUGHUOLFKH� 3HUVRQDOEHGDUI� GXUFK� GLHWHFKQLVFKHQ�'DWHQ�GHV�0DVFKLQHQW\SV�IHVWJHOHJW��6R�VLQG�]XU�%HGLHQXQJ�MH�GHU�HLQJHVHW]WHQ�0DVFKLQH� MHZHLOV�]ZHL�$UEHLWVNUlIWH�QRWZHQGLJ��$XI�GHP%HVFKDIIXQJVPDUNW�N|QQHQ�GLH�I�U�GLH�3URGXNWLRQ�EHQ|WLJWHQ�.RPSRQHQWHQE]Z��5RKVWRIIH�]X�YRUJHJHEHQHQ�3UHLVHQ�HLQJHNDXIW�ZHUGHQ��$Q�GHQ�6WDDWVLQG�6WHXHUQ�]X�HQWULFKWHQ��0LW�GHQ�%DQNHQ�LVW�GLH�)LQDQ]LHUXQJ�]X�UHJHOQ�$Q�GLH�(LJHQW�PHU�VLQG�VFKOLH�OLFK�GLH�'LYLGHQGHQ�]X�]DKOHQ�
������� 'DUVWHOOXQJ�GHU�(QWVFKHLGXQJVVLWXDWLRQ�LP�3ODQVSLHO�(S86
,P�3ODQVSLHO�(S86�N|QQHQ�RKQH�8QWHUEUHFKXQJHQ�XQG�RKQH�(LQJULIIH�YRQ�DX�HQ�EHU�HLQHQ�YRUJHJHEHQHQ�=HLWUDXP�(QWVFKHLGXQJHQ�JHWURIIHQ�ZHUGHQ��'LH�.RQVH�TXHQ]HQ�N|QQHQ�GDEHL�XQPLWWHOEDU� HUNDQQW�XQG�YHUDUEHLWHW�ZHUGHQ��'D]X� LVW� GHU$EODXI� GHV� 3ODQVSLHOV� LQ� NOHLQHUH� =HLWLQWHUYDOOH� XQWHUWHLOW�� GLH� DOV� 3HULRGHQ� EH�]HLFKQHW�ZHUGHQ��'LH�WDWVlFKOLFKH�/lQJH�GLHVHU�3HULRGHQ�ZXUGH�GDEHL�QLFKW�JHQDX



'$6�6�+�(�/�/���02'(//��(,1�0(16&+�0$6&+,1(�6<67(0 ��
GHILQLHUW�� VLH�NDQQ� MHGRFK�PLW�HLQHP�0RQDW�YRUJHVWHOOW�ZHUGHQ�� ,Q� MHGHU�3HULRGHZHUGHQ�YRQ�GHQ�7HLOQHKPHUQ� QXQ�(QWVFKHLGXQJHQ� HUZDUWHW�� GLH� GHQ�%HWULHEVDE�ODXI�VWHXHUQ��'DEHL�NDQQ�GDV�%HWULHEVJHVFKHKHQ�YRQ�EVSZ��HLQHP�-DKU�GXUFK�GLH$QQDKPH�YRQ����6SLHOSHULRGHQ�LQ�VHKU�NXU]HU�=HLW��TXDVL� LP�=HLWUDIIHUHIIHNW��VL�PXOLHUW�ZHUGHQ�
=XU�6WHXHUXQJ�VlPWOLFKHU�%HWULHEVDEOlXIH�VLQG�GLH�(QWVFKHLGXQJHQ�]X�%HJLQQ�HL�QHV�0RQDWV�IHVW]XOHJHQ��ZREHL�HV�VLFK�EHL�GLHVHU�3HULRGH�XP�GLH�DNWXHOOH�3HULRGHKDQGHOW��'DEHL� VLQG� JOHLFK]HLWLJ�(QWVFKHLGXQJHQ� LQ� DOOHQ� ZHVHQWOLFKHQ� EHWULHEOL�FKHQ� %HUHLFKHQ� ]X� IlOOHQ�� 'LHV� VLQG� GLH� %HUHLFKH� $EVDW]�� 3URGXNWLRQ�� %H�VFKDIIXQJ�� ,QYHVWLWLRQ��3HUVRQDO�XQG�)LQDQ]LHUXQJ��'LH�GXUFK�GHQ�3ODQVSLHOHU�EH�HLQIOX�EDUHQ�9DULDEOHQ�VWHOOHQ�VLFK�LP�3ODQVSLHO�(S86�ZLH�IROJW�GDU��>9JO��$EELO�GXQJ����@�
3URGXNW����'0� 0DUNW�� 0DUNW�� 3URGXNWLRQVPHQJH��LQ�6W�FN�9HUNDXIVSUHLV 3URGXNW��:HUEXQJ 3URGXNW��.XQGHQGLHQVW %HL�IHKOHQGHU�3URGXNWLRQVNDSD]LWlW�ZHUGHQ�GLH3URGXNWH�DXWRPDWLVFK�]XJHNDXIW
3URGXNW����'0� 0DUNW�� 0DUNW�� 5RKVWRIIEHVFKDIIXQJ��LQ�6W�FN�9HUNDXIVSUHLV 5RKVWRII��:HUEXQJ 5RKVWRII��.XQGHQGLHQVW %HL�IHKOHQGHQ�5RKVWRIIHQ�HUIROJW�HLQ�=XNDXI�1RWEHVFKDIIXQJ��DXWRPDWLVFK0DUNWIRUVFKXQJ��MD�QHLQ�� ,QYHVWLWLRQHQ��$Q]DKO�0DVFKLQHQNDXI0DVFKLQHQYHUNDXI)LQDQ]LHUXQJ��LQ�'0� 3HUVRQDO��$Q]DKO�0LWDUEHLWHU�.UHGLWDXIQDKPH (LQVWHOOXQJHQ�.UHGLWWLOJXQJ (QWODVVXQJHQ�7HUPLQDQODJH %HL�IHKOHQGHQ�$UEHLWVNUlIWHQ�HUIROJW�GLH�NXU]IULVW L�JH�(LQVWHOOXQJ�YRQ�$XVKLOIVNUlIWHQ$EELOGXQJ����� 0RGHOOHQWVFKHLGXQJHQ�LP�3ODQVSLHO�(S86���

��� (QWVFKHLGXQJVEODWW� DXV� GHQ� 3ODQVSLHOXQWHUODJHQ� ]XP� 3ODQVSLHO� (S86�� 9JO�� ]X� ZHLWHUHQ3ODQVSLHOXQWHUODJHQ�+DUWXQJ��6����)|UGHUXQJ��������6������I�
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=XQlFKVW�VLQG�I�U�GHQ�$EVDW]EHUHLFK�GLH�$QJHERWVSUHLVH�IHVW]XOHJHQ�XQG�GLH�$XV�JDEHQ� I�U� GLH� DEVDW]SROLWLVFKHQ� ,QVWUXPHQWH�:HUEXQJ� XQG�.XQGHQGLHQVW� ]X� EH�VWLPPHQ�� :HLWHUKLQ� LVW� GDU�EHU� ]X� HQWVFKHLGHQ�� RE� HLQ� 0DUNWIRUVFKXQJVEHULFKWDQJHIRUGHUW�ZHUGHQ�VROO��'LHVHU�OLHIHUW��EHL�$QIRUGHUXQJ��,QIRUPDWLRQHQ��EHU�3UHL�VH��8PVDW]�XQG�$EVDW]PHQJHQ�GHU�.RQNXUUHQWHQ�

.$66(1%(67$1'

0DVFKLQHQ�NDXI
(LQVWHOOXQJYRQ0LWDUEHLWHUQ

9HUNDXIVSUHLV:HUEXQJ
.XQGHQGLHQVW

5RKVWRIIEHVFKDIIXQJ

6FKXOGHQ]LQVHQDXV.UHGLWDXIQDKPH

.UHGLWWLOJXQJ
+DEHQ]LQVHQ�DXV7HUPLQDQODJH0DUNWIRUVFKXQJ�

�
�

�
�
�

�
�

3URGXNWLRQVPHQJH

$EVDW]PHQJH

)HUWLJZDUHQODJHU

�

/RKQ

1DFKIUDJH

/DJHUNRVWHQ

5RKVWRIIODJHU /DJHUNRVWHQ

� �

0DVFKLQHQ�YHUNDXI
(QWODVVXQJYRQ0LWDUEHLWHUQ
(QWODVVXQJV�NRVWHQ �:DUWXQJVNRVWHQ

7HUPLQ�DQODJH

.UHGLW�DXIQDKPH

� ��

$EELOGXQJ����� (QWVFKHLGXQJVVLWXDWLRQ�LP�3ODQVSLHO�(S86�PLW GLUHNW� EHHLQIOX�EDUHQ� 9DULDEOHQ� �EHL� YROOHU.RPSOH[LWlW��Q� ������� LQWHUQHQ�9DULDEOHQ�  SRVLWLYH�.RUUHODWLRQ�  QHJDWLYH�.RUUHODWLRQ
)�U�GHQ�3URGXNWLRQVEHUHLFK�LVW�]X�HQWVFKHLGHQ��ZHOFKH�3URGXNWLRQVPHQJH�SURGX�]LHUW�ZHUGHQ� VROO��ZREHL� HV� VLFK�KLHU� JHZLVVHUPD�HQ�XP� HLQH�6FKO�VVHOHQWVFKHL�GXQJ�KDQGHOW��GD�VLH�VRZRKO�I�U�GHQ�$EVDW]��DOV�DXFK�I�U�GHQ�%HVFKDIIXQJVEHUHLFKEHGHXWVDP� LVW�� 6R� ZLUG� GDGXUFK� ]XP� HLQHQ� GLH� $QJHERWVPHQJH� ZHVHQWOLFK� EH�
��� 'D�]ZHL�3URGXNWH�DEJHVHW]W�ZHUGHQ�XQG�GHU�$EVDW]�DXI�]ZHL�0lUNWHQ�HUIROJW��HUJHEHQ�VLFKDXV�GHQ�]X�EHHLQIOXVVHQGHQ�9DULDEOHQ�9HUNDXIVSUHLV��:HUEXQJ�XQG�.XQGHQGLHQVW� I�U�GHQ
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VWLPPW� DOV� DXFK�GLH� QRWZHQGLJHQ�%HVFKDIIXQJVPHQJHQ��'DEHL� VLQG� LP�%HVFKDI�IXQJVEHUHLFK�(QWVFKHLGXQJHQ�EH]�JOLFK�YHUVFKLHGHQHU�)DNWRUHQ�]X�WUHIIHQ��(V�LVW�EHU�GLH�HUIRUGHUOLFKH�0HQJH�DQ�5RKVWRIIHQ���EHU�GLH�3URGXNWLRQVNDSD]LWlW�GXUFK=X��RGHU�9HUNDXI�YRQ�0DVFKLQHQ�DOV�DXFK��EHU�GLH�GDPLW�LQ�GLUHNWHP�=XVDPPHQ�KDQJ�=DKO�DQ�0LWDUEHLWHUQ�]X�HQWVFKHLGHQ�
'LH�(QWVFKHLGXQJHQ� LP�)LQDQ]LHUXQJVEHUHLFK� HUIROJHQ� DXVJHKHQG� YRQ� HLQHP� ]X%HJLQQ�GHV�6SLHOV�]XU�9HUI�JXQJ�JHVWHOOWHQ�.DVVHQEHVWDQGHV��=XU�ZHLWHUHQ�)LQDQ�]LHUXQJ�N|QQHQ�GLH�7HLOQHKPHU�VRZRKO��EHU�GLH�$XIQDKPH�YRQ�.UHGLWHQ�DOV�DXFK�EHU� HLQH� ]LQVEULQJHQGH� $QODJH� YHUI�JEDUHU� .DVVHQEHVWlQGH� DP� .DSLWDOPDUNWEHILQGHQ�
,Q�HLQHP�LQWHUGHSHQGHQWHQ�=XVDPPHQKDQJ�VWHOOW�VLFK�GLH�(QWVFKHLGXQJVVLWXDWLRQ�XQWHU�%HU�FNVLFKWLJXQJ�VRZRKO�GLUHNW�EHHLQIOX�EDUHU� DOV�DXFK� LQWHUQHU�9DULDEOHQLQ�%H]XJ�DXI�GHQ�.DVVHQEHVWDQG�VFKOLH�OLFK�ZLH�REHQ�DXIJH]HLJW�GDU��>9JO��$EELO�GXQJ����@�
������� )HKOYHUKDOWHQ�LQ�(QWVFKHLGXQJVVLWXDWLRQHQ
$OEDFK�XQWHUVFKHLGHW� GUHL�0|JOLFKNHLWHQ�� GLH�GD]X� I�KUHQ�� GD�� HV�QLFKW� ]X� HLQHUUDWLRQDOHQ�(QWVFKHLGXQJ�NRPPW����
9(5672��*(*(1�',(�(176&+(,'81*6)81.7,21
¾ (V�EHVWHKW�GLH�0|JOLFKNHLW��GD��PLW�GHU�(QWVFKHLGXQJ�EHWUDXWH�3HUVRQHQ�JHJHQGLH�(QWVFKHLGXQJVIXQNWLRQ� YHUVWR�HQ�� ,Q� GHP� )DOO�� GD�� REMHNWLY�� RSHUDWLRQDOGHILQLHUW� LVW�� LVW� GDYRQ� DXV]XJHKHQ�� GD�� GLHVHU� )DOO� QXU� GDQQ� DXIWUHWHQ� NDQQ�ZHQQ� GLH� (QWVFKHLGXQJVIXQNWLRQ� EHZX�W� IHKOLQWHUSUHWLHUW� ZLUG�� 'DEHL� ZLUGGLHVH�0|JOLFKNHLW�YRQ�GHU�.RQWUROOIXQNWLRQ�LP�5DKPHQ�GHU�8QWHUQHKPHQVRU�JDQLVDWLRQ�VRZLHVR�DXVJHVFKORVVHQ�

3ODQVSLHOHU����]X�WUHIIHQGH�(QWVFKHLGXQJHQ��'LH�GLUHNW�]X�EHHLQIOXVVHQGH�=DKO�DQ�9DULDEOHQEHWUlJW�GDKHU�Q ���
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9(5672��*(*(1�',(�'(),1,7,216)81.7,21
¾ (V�LVW�GHQ�3HUVRQHQ��GLH�PLW�GHU�(QWVFKHLGXQJ�EHWUDXW�ZHUGHQ��QLFKW�P|JOLFK�GLH� 'HILQLWLRQVIXQNWLRQ� QDFK]XYROO]LHKHQ�� ZREHL� ]ZHL� *U�QGH� GDI�U� DXV�VFKODJJHEHQG�VHLQ�N|QQHQ��=XP�HLQHQ�LVW�HV�P|JOLFK��GD��GLH�3HUVRQHQ�)O�FK�WLJNHLWVIHKOHU�PDFKHQ��=XP�DQGHUHQ�N|QQHQ�'HQNIHKOHU�YRUOLHJHQ�
.(,1(�(5./b581*6)81.7,21
¾ 'LH�3HUVRQHQ��ZHOFKH�GLH�]X�WUHIIHQGH�(QWVFKHLGXQJ�IlOOHQ�VROOHQ��N|QQHQ�NHL�QH� (UNOlUXQJVIXQNWLRQ� HUVWHOOHQ�� 'DKHU� HQWZLFNHOQ� VLH� DXFK� NHLQH� (UNOl�UXQJVIXQNWLRQ��ZREHL�GLH�*UHQ]HQ�GHU�5DWLRQDOLWlW�EHWULHEOLFKHU�(QWVFKHLGXQ�JHQ�DQ�GLHVHU�6WHOOH�LQ�GHQ�0|JOLFKNHLWHQ�GHU�,QIRUPDWLRQVJHZLQQXQJ�]X�ILQ�GHQ�VLQG�
6FKDXE I�KUW� ZHLWHUKLQ� GDV� VRJHQDQQWH� �EDOOLVWLVFKH� (QWVFKHLGXQJVYHUKDOWHQ����DQ��,Q�GLHVHP�)DOO�ZLUG�HLQH�(QWVFKHLGXQJ�]ZDU�YRUJHQRPPHQ��LKU�9HUODXI�XQWHU�OLHJW� MHGRFK�QLFKW�PHKU�HLQHU�%HREDFKWXQJ��'DV� I�KUW�GD]X��GD��(QWVFKHLGXQJHQXQWHU� 8PVWlQGHQ� YHUVDQGHQ� XQG� GLH� PLW� LKQHQ� DQJHVWUHEWH� (QWZLFNOXQJ� QLFKWYROO]RJHQ�ZLUG�� 3UREOHPDWLVFK� LVW� LQ� GLHVHP� =XVDPPHQKDQJ�ZHLWHUKLQ�� GD�� GHU(QWVFKHLGXQJVWUlJHU� HLQH� P|JOLFKH� )HKOHQWZLFNOXQJ� ]XPHLVW� VHKU� VSlW�� P|JOL�FKHUZHLVH� DXFK� �EHUKDXSW� QLFKW� ]XU�FNJHPHOGHW� EHNRPPW�� 'LHV� EHJU�QGHW� VLFKDXFK�GDGXUFK��GD��HU�VHLQH�(QWVFKHLGXQJ�EHUHLWV�ZLHGHU�YHUJHVVHQ�KDW����

��� 9JO��$OEDFK��+����(QWVFKHLGXQJVSUR]H���������6��������� 'LHVHV�(QWVFKHLGXQJVYHUKDOWHQ�ZLUG�DOV��EDOOLVWLVFKHV�(QWVFKHLGXQJVYHUKDOWHQ��EH]HLFKQHW�GD�(QWVFKHLGXQJHQ�ZLH�HLQH�.DQRQHQNXJHO�DEJHIHXHUW�ZHUGHQ��LKU�9HUODXI�MHGRFK��ZLH�EHLHLQHU� .DQRQHQNXJHO� ZHGHU� JHVWHXHUW� QRFK� NRQWUROOLHUW� ZLUG�� 9JO��6FKDXE�� +��� �)HKOHU�������6������� 9JO��6FKDXE��+�� �)HKOHU��������6����
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+
/
/

����� /LYHZDUH�+DUGZDUH
������� ,QVWUXPHQWH�]XU�(QWVFKHLGXQJVYRUEHUHLWXQJ
��������� $OOJHPHLQHU� hEHUEOLFN �EHU� GDV� 8QWHUQHKPHQVSODQVSLHO0$5.86
'HU�7HLOQHKPHU�DQ�HLQHP�3ODQVSLHO�KDW�GLH�$XIJDEH��EHWULHEVZLUWVFKDIWOLFKH�3OD�QXQJVDXIJDEHQ��� XQWHU�(LQVDW]�YRQ�,QVWUXPHQWHQ�]XU�(QWVFKHLGXQJVYRUEHUHLWXQJ]X�O|VHQ��'DKHU�ZLUG�GLH�/LYHZDUH�+DUGZDUH�.RPSRQHQWH�GHV�6�+�(�/�/�¤�0R�GHOOV�DOV�GLH�$XVHLQDQGHUVHW]XQJ�HLQHV�7HLOQHKPHUV� UHVSHNWLYH� HLQHU�*UXSSH�PLW0HWKRGHQ� ]XU� (QWVFKHLGXQJVILQGXQJ� LQWHUSUHWLHUW�� ZHOFKH� GLH� 7HLOQHKPHU� DQ�]XZHQGHQ� KDEHQ�� XP� LKUH� (QWVFKHLGXQJHQ� YRU]XQHKPHQ�� 'DEHL� ZLUG� DXI� GLH.RPSOH[LWlW�GHV�3ODQXQJVSUR]HVVHV�DEJHVWHOOW��GHQ�GHU�7HLOQHKPHU�]X�GXUFKODXIHQKDW��ELV�HU�HLQH�P|JOLFKH�(QWVFKHLGXQJ�IlOOHQ�NDQQ�
,Q� GHU�$UEHLW� YRQ�3UHKP�ZLUG� GLH�%HVFKUHLEXQJ� YRQ�3ODQXQJVLQVWUXPHQWHQ� XQGGHUHQ�(LQVDW]P|JOLFKNHLWHQ��]XP�7HLO�PLW�(UJlQ]XQJ�GXUFK�)DOOEHLVSLHOH�� IRNXV�VLHUW��'LHV�GLHQW�GHU�9HUWLHIXQJ� GHU�0HWKRGHQNHQQWQLV� YRQ�3ODQVSLHOWHLOQHKPHUQXQG� GHU� 8PZDQGOXQJ� YRQ� :LVVHQ� LQ� .|QQHQ���� %HLP� 8QWHUQHKPHQVSODQVSLHO0$5.86��HLQ�$NURQ\P�I�U�0DUNHWLQJ�8QWHUQHKPHQVVSLHO���� KDQGHOW�HV�VLFK�XPHLQ� ³>���@� JHQHUHOOHV�� DOOJHPHLQHV��PLW� DEVWUDNWHQ�'DWHQ� XQG� 3UREOHPHQ� DUEHLWHQ�

��� 9JO��]XP�3ODQXQJVEHJULII� VRZLH�]X�0|JOLFKNHLWHQ�GHU�'HNRPSRVLWLRQ�HLQHU�3ODQXQJVDXI�JDEH�$EVFKQLWW��������'HNRPSRVLWLRQ�HLQHU�3ODQXQJVDXIJDEH���� 9JO��3UHKP��+��-����0$5.86��������6�������� 9JO��3UHKP��+��-����0$5.86��������6�����
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GHV��GHWHUPLQLVWLVFKHV��NRPSOH[HV��FRPSXWHUXQWHUVW�W]WHV�,QWHUDNWLRQVVSLHO��GHVVHQ6FKZHUSXQNW�DXI�0DUNHWLQJHQWVFKHLGXQJHQ�OLHJW¦����
,P�8QWHUQHKPHQVSODQVSLHO�0$5.86��EHUQHKPHQ�GLH�7HLOQHKPHU�GLH�*HVFKlIWV�I�KUXQJ�YRQ�QHXQ�JOHLFKVWUXNWXULHUWHQ�8QWHUQHKPHQ��ZREHL�GLHV� LQ�*UXSSHQ�YRQGUHL�ELV�VHFKV�3HUVRQHQ�JHVFKLHKW�� ,Q�GLHVHU�)XQNWLRQ�VLQG�VLH�GD]X�DXIJHIRUGHUW�(QWVFKHLGXQJHQ�LQ�DOOHQ�ZHVHQWOLFKHQ�EHWULHEOLFKHQ�)XQNWLRQVEHUHLFKHQ�]X�WUHIIHQXQG� EH]�JOLFK� DOOHU� 3ODQXQJVDXIJDEHQ� GLH� 8QWHUQHKPHQV]LHOVHW]XQJ� �0D[LPLH�UXQJ�GHU�ELV�]XP�(QGH�GHU�OHW]WHQ�6SLHOSHULRGH�NXPXOLHUWHQ�3HULRGHQ�EHUVFK�VVHYRU�6WHXHUQ��]X�YHUIROJHQ����
(V� LVW� LQ� GLHVHP� =XVDPPHQKDQJ� P|JOLFK�� MHGHV� 8QWHUQHKPHQ� LP� 3ODQVSLHO0$5.86� LQ� YLHU� )XQNWLRQVEHUHLFKH� ]X� JOLHGHUQ��'LHV� VLQG� GLH� %HUHLFKH�0DWH�ULDOZLUWVFKDIW��3URGXNWLRQ��0DUNHWLQJ�VRZLH�)LQDQ]ZLUWVFKDIW�XQG�5HFKQXQJVZH�VHQ��'HU�%HUHLFK�0DWHULDOZLUWVFKDIW�XPID�W�GDEHL�ZLHGHUXP�GLH�7HLOEHUHLFKH�/D�JHUKDOWXQJ�XQG�%HVFKDIIXQJ�
,P�%HUHLFK�0DWHULDOZLUWVFKDIW� N|QQHQ� LQ� GLHVHP�=XVDPPHQKDQJ� GLH� EHQ|WLJWHQ5RKVWRIIH� VWHWV� DXVUHLFKHQG� XQG� LQ� JOHLFKEOHLEHQGHU� 4XDOLWlW� EHVFKDIIW� ZHUGHQ�%HL�GHP�LP�3ODQVSLHO�DEJHELOGHWHQ�/DJHU�KDQGHOW�HV�VLFK�XP�HLQ�(LJHQODJHU��ZHO�FKHV�MHGRFK�NDSD]LWlWVPl�LJ�EHJUHQ]W�LVW��=XU�.DSD]LWlWVHUZHLWHUXQJ�EHVWHKW�DEHUGLH�0|JOLFKNHLW��/DJHUNDSD]LWlWHQ� LQ�)UHPGOlJHUQ� DQ]XPLHWHQ��'LH�%HVFKDIIXQJYRQ�/DJHUDUEHLWHUQ�HUIROJW�GDEHL�GXUFK�HLQH�%HUHLFKVOHLWXQJ�
,P�3URGXNWLRQVEHUHLFK�ZHUGHQ�GLH�3URGXNWH�LQ�HLQHU�GUHL��ELV�I�QIVWXILJHQ�6RUWHQ�IHUWLJXQJ�SURGX]LHUW�VRZLH�ZHLWHUKLQ�YHUSDFNW��PDUNLHUW�XQG�OHW]WHQGOLFK�YHUVDQG�IHUWLJ�JHPDFKW�� ,Q�GLHVHP�=XVDPPHQKDQJ�P�VVHQ�GLH�(U]HXJQLVPHQJHQ� JHSODQWVRZLH�ZHLWHUKLQ� HLQH�5HLKHQIROJHSODQXQJ�YRUJHQRPPHQ�ZHUGHQ��'LHVH� 3ODQXQJVSLHOW�HLQH�]HQWUDOH�5ROOH�LP�3URGXNWLRQVEHUHLFK��GD�DQ�GHQ�0DVFKLQHQ�VWHWV�8P�U�VWDUEHLWHQ�DQIDOOHQ��ZHQQ�HLQH�QHXH�6RUWH�JHIHUWLJW�ZHUGHQ�VROO��'DEHL�VWHKHQ�]XU)HUWLJXQJ� ]HLWOLFK� EHJUHQ]W� QXW]EDUH� 0DVFKLQHQ� LQ� GUHL� /HLVWXQJVYDULDQWHQ� ]XU9HUI�JXQJ��ZREHL�GLH�$QODJHQNRQILJXUDWLRQ�NXU]IULVWLJ�DXVWDXVFKEDU�LVW�
��� 3UHKP��+��-����0$5.86��������6�������� 9JO��3UHKP��+��-����0$5.86��������6�����II�
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'HU�6FKZHUSXQNW�OLHJW�LP�8QWHUQHKPHQVSODQVSLHO�0$5.86�DXI�GHP�0DUNHWLQJ�EHUHLFK��+LHU�ILQGHQ�VLFK�]ZHL�$EQHKPHUJUXSSHQ�I�U�GLH�JHIHUWLJWHQ�XQG�]X�YHU�lX�HUQGHQ�3URGXNWH��6R�ZHUGHQ�GLH�3URGXNWH�]XP�HLQHQ�GXUFK�JHZHUEOLFKH�*UR��DEQHKPHU�QDFKJHIUDJW��]XP�DQGHUHQ�GXUFK�.RQVXPHQWHQ�� ,Q�GLHVHP�=XVDPPHQ�KDQJ� ULFKWHQ� GLH� *UR�DEQHKPHU� LKUH� 1DFKIUDJH� HQWZHGHU� DQ� HLQ� 8QWHUQHKPHQRGHU� JHJHEHQHQIDOOV� DXFK� DQ� PHKUHUH� 8QWHUQHKPHQ�� 'LH� .RQVXPHQWHQ� N|QQHQKLQJHJHQ� LKUH� 3URGXNWH� QXU� XQWHUQHKPHQVLQGLYLGXHOO� EH]LHKHQ�� HQWZHGHU� �EHUGLUHNWH� 9HUWULHEVZHJH� ZLH� 9HUVDQG� XQG� )LOLDOHQ� RGHU� �EHU� LQGLUHNWH� 9HUWULHEV�ZHJH�ZLH�(LQ]HO��XQG�*UR�KDQGHOVEHWULHEH��ZREHL�LQ�GLHVHP�=XVDPPHQKDQJ�YRQGHQ�8QWHUQHKPHQ�HLQ�SK\VLVFKHV�'LVWULEXWLRQVV\VWHP�HLQ]XULFKWHQ�LVW�
,P�%HUHLFK�)LQDQ]ZLUWVFKDIW� XQG�5HFKQXQJVZHVHQ� VWHKW� VFKOLH�OLFK�GLH�3ODQXQJGHU�)LQDQ]HQ� VRZLH�GLH�:DKUXQJ�GHU�/LTXLGLWlW� LP�9RUGHUJUXQG�� ,Q�GLHVHP�=X�VDPPHQKDQJ� N|QQHQ� OLTXLGH� 0LWWHO� EHVFKDIIW� XQG� DQJHOHJW� ZHUGHQ�� (LQH� 3HUL�RGHQDEVFKOX�UHFKQXQJ�ZLUG�LQ�)RUP�HLQHU�%LODQ]�VRZLH�HLQHU�*HZLQQ��XQG�9HU�OXVWUHFKQXQJ�YRUJHQRPPHQ�XQG�GHQ�7HLOQHKPHU�DOV�$QWHLO�HLQHV�(UJHEQLVEHULFK�WHV�]XU�9HUI�JXQJ�JHVWHOOW�
��������� (QWVFKHLGXQJVYRUEHUHLWXQJ�LP�3ODQVSLHO�0$5.86
,Q� GHU� EHWULHEVZLUWVFKDIWOLFKHQ�/LWHUDWXU�ZHUGHQ� YLHOIlOWLJH� ,QVWUXPHQWH� ]XU�(QW�VFKHLGXQJVYRUEHUHLWXQJ�YRUJHVFKODJHQ���� 3UHKP�YHUVWHKW�GDUXQWHU� LQ�$QOHKQXQJDQ�7|SIHU�HLQHQ�6DPPHOEHJULII�I�U�9HUIDKUHQ��ZHLWHUKLQ�0HWKRGHQ�DOV�DXFK�7HFK�QLNHQ�XQG�0RGHOOH����
,P�8QWHUQHKPHQVSODQVSLHO�0$5.86�KDEHQ�GLH�7HLOQHKPHU�QXQ�(QWVFKHLGXQJHQLQ�GHQ�DXVJHI�KUWHQ�)XQNWLRQVEHUHLFKHQ�]X�IlOOHQ�VRZLH�ZHLWHUKLQ��XQWHU�1XW]XQJGHU� ,QVWUXPHQWH� ]XU� (QWVFKHLGXQJVYRUEHUHLWXQJ�� ]X� SODQHQ�� 'DEHL� ZLUG� GDUDXI

��� 9JO��EVSZ��.UHLNHEDXP��+�� �8QWHUQHKPHQVSODQXQJ��������6�����II���*|W]H��8���5XGROSK�)�� �,QVWUXPHQWH� ������� 6�� ��� II��:HOJH��0�.�� XQWHU� %HWHLOLJXQJ� YRQ�5�WK��'��� �8QWHU�QHKPHQVI�KUXQJ��������6������II���+RUYDUWK��3�� �&RQWUROOLQJ���������6������ II���:HEHU�-�� �(LQI�KUXQJ��������6�����II���%UDPVHPDQQ��5�� �&RQWUROOLQJ��������6������II���+RSIHQ�EHFN��:�� �8QWHUQHKPHQ��������6������II���:LOG��-�� �*UXQGODJHQ��������6������II���� 9JO��3UHKP��+��-����0$5.86��������6�����XQG�GLH�GRUW�DQJHJHEHQH�/LWHUDWXU�



��� '$6�6�+�(�/�/���02'(//��(,1�0(16&+�0$6&+,1(�6<67(0
DEJHVWHOOW��GD��GLH�7HLOQHKPHU�GLH�3ODQXQJVDXIJDEHQ�HUNHQQHQ�XQG�O|VHQ���� 'LHVH3ODQXQJVDXIJDEHQ�VWHOOHQ�VLFK�LQ�GHQ�DQJHI�KUWHQ�%HUHLFKHQ�ZLH�IROJW�GDU����
'HU�%HUHLFK�0DWHULDOZLUWVFKDIWx 'LH�%HVFKDIIXQJ� GHU� 5RKVWRIIH� XQG�0DWHULDOLHQ�ZLUG� XQWHU� GHP�$VSHNW� GHUZLUWVFKDIWOLFK�J�QVWLJVWHQ�%HVFKDIIXQJVDUW�JHSODQWx (V�LVW�HUIRUGHUOLFK��GLH�%HVWHOOPHQJHQ�]X�HUPLWWHOQx :HLWHUKLQ�KDW� HLQH�3ODQXQJ�GHU�/DJHUNDSD]LWlWHQ�XQG� GHV�/DJHUSHUVRQDOV� ]XHUIROJHQ
'HU�%HUHLFK�3URGXNWLRQx (V�LVW�HLQH�3URGXNWLRQVSURJUDPPSODQXQJ�YRU]XQHKPHQx :HLWHUKLQ�P�VVHQ� ]XP� HLQHQ� GLH� 1XW]XQJVGDXHUQ�� ]XP� DQGHUHQ� GLH� (UVDW]�]HLWSXQNWH�GHU�3URGXNWLRQVDQODJHQ�JHSODQW�ZHUGHQx 6FKOLH�OLFK�LVW�GLH�5HLKHQIROJHSODQXQJ�YRU]XQHKPHQ��GLH�DXIJUXQG�GHU�6RUWHQ�IHUWLJXQJ�DOV�]HQWUDO�DQ]XVHKHQ�LVW��GD�]XU�3URGXNWLRQ�GHU�6RUWHQ�MHZHLOV�HLQH8PU�VWXQJ�GHU�0DVFKLQHQ�HUIRUGHUOLFK�ZLUG
'HU�%HUHLFK�0DUNHWLQJx +LHU�PX��HLQH�3ODQXQJ�GHV�$EVDW]SURJUDPPV�YRUJHQRPPHQ�ZHUGHQx :HLWHUKLQ�PX��DXFK�GHU�(LQVDW]�GHU��EULJHQ�,QVWUXPHQWH�GHV�0DUNHWLQJ�0L[JHSODQW�ZHUGHQ
'HU�%HUHLFK�)LQDQ]ZLUWVFKDIW�XQG�5HFKQXQJVZHVHQx 9RUQDKPH�HLQHU�)LQDQ]��XQG�(UIROJVSODQXQJ
$XI�GLHVHP�1LYHDX�EOHLEW�GLH�%HWUDFKWXQJ�QRFK�ZHLWJHKHQG�DEVWUDNW�� VR�GD��GD�YRQ� DXVJHJDQJHQ�ZHUGHQ� NDQQ�� GD�� VLFK� HLQ� 7HLOQHKPHU� HLQHQ� VFKQHOOHQ� hEHU�EOLFN�YHUVFKDIIHQ�NDQQ��+DW�GHU�7HLOQHKPHU�VLFK�GLH�DQVWHKHQGHQ�3ODQXQJVDXIJD�EHQ�EHZX�W�JHPDFKW��VR� LVW�HU�ZHLWHUKLQ�GD]X�DXIJHIRUGHUW��GLH�GDPLW� LQ�=XVDP�PHQKDQJ�VWHKHQGHQ�9DULDEOHQ�HQWVSUHFKHQG�]X�RUJDQLVLHUHQ��ZDV�EHGHXWHW��GD��HUVLFK�LQ�HLQHP�6WDGLXP�GHU�GLIIHUHQ]LHUWHUHQ� ,QIRUPDWLRQVDXIQDKPH�EHILQGHW��ZR�
��� 9JO��3UHKP��+��-����0$5.86��������6�����
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EHL� LP� IROJHQGHQ�GHXWOLFK�ZHUGHQ�VROO��GD��EHUHLWV�EH]�JOLFK�HLQHU 3ODQXQJVDXI�JDEH�HLQH�5HLKH�YRQ�,QIRUPDWLRQHQ�]X�EHU�FNVLFKWLJHQ�VLQG�
)�U�GLHVH�%HWUDFKWXQJ�ZLUG�DQ�GLHVHU�6WHOOH�EHLVSLHOKDIW�GHU�%HUHLFK�0DWHULDOZLUW�VFKDIW� KHUDQJH]RJHQ� XQG� GLH�0HUNPDOH� GHU� 3ODQXQJVDXIJDEH� �%HVWLPPXQJ� GHUZLUWVFKDIWOLFK�J�QVWLJVWHQ�*�WHUEHVFKDIIXQJVDUW��GDUJHVWHOOW����
=XU�%HVFKDIIXQJ�GHU�2EMHNWH�GHU�0DWHULDOZLUWVFKDIW��GLH�%DVLV��XQG�=XVDW]IDNWR�UHQ� VRZLH�ZHLWHUKLQ�(U]HXJQLVVH�XPIDVVHQ�� VWHKHQ�GUHL�%HVFKDIIXQJVDOWHUQDWLYHQ]XU� $XVZDKO�� 'LHV� VLQG� GLH� 9RUUDWVEHVFKDIIXQJ�� GLH� EHGDUIVV\QFKURQH� %HVFKDI�IXQJ�VRZLH� VFKOLH�OLFK�GLH�%HVFKDIIXQJ�YRQ�.RQNXUUHQ]XQWHUQHKPHQ��ZREHL�GLH%HXUWHLOXQJ�GHU�$OWHUQDWLYHQ�XQWHU�GHP�.ULWHULXP�GHV�³>���@�*�WHUEHUHLWVWHOOXQJV�ZHUWHV�EHL�)UHPGEH]XJ�DXI�GHU�*UXQGODJH�GHU�HQWVFKHLGXQJVUHOHYDQWHQ�.RVWHQ¦���HUIROJW��'DEHL�XPID�W�GHU�*�WHUEHUHLWVWHOOXQJVZHUW�EHL�)UHPGEH]XJ�GHQ�*�WHUHLQ�VWDQGVZHUW�VRZLH�ZHLWHUKLQ�GLH�UHOHYDQWHQ�/DJHUNRVWHQ�XQG�GLH�.DSLWDOELQGXQJV�NRVWHQ�
,Q� GHQ�9RUWHLOKDIWLJNHLWVYHUJOHLFK� VLQG� GDKHU� GLH� IROJHQGHQ� *U|�HQ� HLQ]XEH]LH�KHQ�
)h5�',(�*h7(5(,167$1'6:(57(x 'LH�PLW�3UHLVHQ�EHZHUWHWHQ�%HVFKDIIXQJVPHQJHQx 'LH�7UDQVSRUWNRVWHQ��GLH�GXUFK�GLH�1XW]XQJ�YRQ�6SHGLWLRQVOHLVWXQJHQ�HQWVWH�KHQ�XQG�GXUFK�GLH�7HLOQHKPHU�H[DNW�EHUHFKQHW�ZHUGHQ�N|QQHQ�
'LH� *�WHUHLQVWDQGVZHUWH� VHW]HQ� VLFK� GDEHL� DXV� GHQ� PLW� 3UHLVHQ� EHZHUWHWHQ� %H�VFKDIIXQJVPHQJHQ� VRZLH� GHQ� 7UDQVSRUWNRVWHQ� ]XVDPPHQ��1HKPHQ� GLH� 7HLOQHK�PHU�HLQH�3URJQRVH�GHU�*�WHUSUHLVH�YRU��VR�KDEHQ�VLH�]X�EHU�FNVLFKWLJHQ��GD��HLQH9RUUDWVEHVFKDIIXQJ� JHJHQ�EHU� HLQHU� EHGDUIVV\QFKURQHQ�%HVFKDIIXQJ�PLQGHVWHQVHLQH� 3HULRGH� YRUKHU� YROO]RJHQ� ZHUGHQ� PX��� ZREHL� YRQ� HLQHU� $EZHLFKXQJ� GHU0DUNWSUHLVH� LQ�GHQ�%HWUDFKWXQJVSHULRGHQ�DXV]XJHKHQ� LVW��:HLWHUKLQ� LVW� HLQ�$XI�
��� 9JO��3UHKP��+��-����0$5.86��������6�����I���� 9JO��3UHKP��+��-����0$5.86��������6�����II���� 9JO��3UHKP��+��-����0$5.86��������6�����
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VFKODJ��GHU�LQ�=XVDPPHQKDQJ�PLW�HLQHU�EHGDUIVV\QFKURQHQ�%HVFKDIIXQJ�DXIHUOHJWZLUG�XQG�DOV�$XIVFKODJ�DXI�GHQ�0DUNWSUHLV�HUIROJW��LQ�GLH�3URJQRVH�PLW�HLQ]XEH�]LHKHQ��6LFKHUKHLW�EH]�JOLFK�GHU�3UHLVH�EHVWHKW�OHGLJOLFK�LP�+LQEOLFN�DXI�HLQH�%H�VFKDIIXQJ�EHL�HLQHP�NRQNXUULHUHQGHQ�8QWHUQHKPHQ�
62:,(�:(,7(5+,1x 'LH� YRQ� GHU� %HVFKDIIXQJVDUW� DEKlQJLJHQ� UHOHYDQWHQ� /DJHUNRVWHQ�� GLH� XQWHU%HU�FNVLFKWLJXQJ� GHV� /DJHUUDXPQXW]XQJVJUDGHV� RGHU� GXUFK� HLQH� *UHQ]NR�VWHQEHWUDFKWXQJ�EHUHFKQHW�ZHUGHQ�N|QQHQ�x 'LH�UHOHYDQWHQ�.DSLWDOELQGXQJVNRVWHQ�VLQG� LQ�GHQ�9RUWHLOKDIWLJNHLWVYHUJOHLFKHLQ]XEH]LHKHQ��IDOOV�]X�XQWHUVFKLHGOLFKHQ�=HLWSXQNWHQ�XQG�LQ�XQWHUVFKLHGOLFKHU+|KH�OLTXLGH�0LWWHO�JHEXQGHQ�VLQG�
(V� NRQQWH� GHXWOLFK� JHPDFKW� ZHUGHQ�� GD�� EHUHLWV� EH]�JOLFK� HLQHU� HLQ]HOQHQ� 3OD�QXQJVDXIJDEH� HLQH�5HLKH� YRQ� ,QIRUPDWLRQHQ� ]X� EHU�FNVLFKWLJHQ� VLQG�� ,Q� GLHVHP=XVDPPHQKDQJ�ZLUG�ZHLWHUKLQ�GHXWOLFK��GD��GHU�7HLOQHKPHU�LP�+LQEOLFN�DXI�DOOHJHQDQQWHQ� 3ODQXQJVDXIJDEHQ� HLQH� 9LHO]DKO� YRQ� $VSHNWHQ� LQ� HLQHQ� 6LQQ]XVDP�PHQKDQJ�]X�EULQJHQ�KDW�

/
(/

����� /LYHZDUH�(QYLURQPHQW
������� 'DUVWHOOXQJ�GHV�8QWHUQHKPHQVSODQVSLHOV�3(17$
'DV�6�+�(�/�/�¤�0RGHOO� JHKW�GDYRQ� DXV�� GD�� GLH� LQ� LKP� DQJHQRPPHQHQ�%DVL�VHOHPHQWH� HLQHV� 6\VWHPV� LQ� HLQHU� 8PZHOW� H[LVWLHUHQ�� $XFK� GDV� 6\VWHP� 8QWHU�QHKPXQJ� H[LVWLHUW� LQ� HLQHU�8PZHOW��6R� I�KUW�%UDPVHPDQQ� LQ�EH]XJ�DXI� GDV�6\�VWHP� 8QWHUQHKPXQJ� DXV�� ³-HGH� 8QWHUQHKPXQJ� LVW� LQ� HLQ� %H]LHKXQJVQHW]� ZLUW�
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VFKDIWOLFKHU�� VR]LDOHU�� MXULVWLVFKHU�� WHFKQRORJLVFKHU�� ORJLVWLVFKHU� XQG� SROLWLVFKHU(QWZLFNOXQJHQ� HLQJHEXQGHQ�¦��� 6R� ULFKWHQ� VLFK� DOOH� VWUDWHJLVFKHQ� (QWVFKHLGXQ�JHQ�VRZRKO�DP�8QWHUQHKPHQ�DOV�DXFK�DQ�GHVVHQ�8PZHOWEHGLQJXQJHQ�DXV���� 'LH/LYHZDUH�(QYLURQPHQW�.RPSRQHQWH�GHV�6�+�(�/�/�¤�0RGHOOV�ZLUG�GDKHU�KLHU�DOV8PIDQJ�YHUVWDQGHQ�� LQ�GHP�HLQ�7HLOQHKPHU� LP�8QWHUQHKPHQVSODQVSLHO�PLW�5DQ�GHOHPHQWHQ�GHV�8QWHUQHKPXQJVV\VWHPV�NRQIURQWLHUW�LVW��GLH�PLW� LKUHQ�5HODWLRQHQ]XU�8PZHOW�LP�0RGHOO�DEJHELOGHW�ZHUGHQ�
,Q� GLHVHP� =XVDPPHQKDQJ� VROO� DXI� HLQ� ZHLWHUHV� 8QWHUQHKPHQVSODQVSLHO� EH]XJJHQRPPHQ�ZHUGHQ��GHVVHQ�6FKZHUSXQNW� LP�%HUHLFK� GHU�8PZHOWHQWVFKHLGXQJHQOLHJW��'DEHL�KDQGHOW� HV� VLFK�XP�GDV�8QWHUQHKPHQVSODQVSLHO�3(17$��'DV�8QWHU�QHKPHQVSODQVSLHO� 3(17$�� HLQ� $NURQ\P� I�U�3ODQVSLHO� (QWVRUJXQJ� XQG� $EIDOO�ZLUWVFKDIW��ZXUGH�DP�,QVWLWXW�I�U�EHWULHEVZLUWVFKDIWOLFKH�3URGXNWLRQV��XQG�,QYHVWL�WLRQVIRUVFKXQJ��$EWHLOXQJ�8QWHUQHKPHQVSODQXQJ��GXUFK�%ORHFK LQ�=XVDPPHQDU�EHLW�PLW�5�VFKHU�	�6FKXEHUW HQWZLFNHOW����
'DV� 3ODQVSLHO� 3(17$� VWHOOW� HLQ� DOOJHPHLQHV� .RQNXUUHQ]SODQVSLHO� GDU�� ZHOFKHVLQVEHVRQGHUH�GHU�$XV��XQG�:HLWHUELOGXQJ�GLHQW��(V�ZHUGHQ�KLHU�DOOH�ZHVHQWOLFKHQEHWULHEOLFKHQ�7HLOEHUHLFKH�VLPXOLHUW��ZREHL�GHU�6FKZHUSXQNW�LQ�GHU�%HU�FNVLFKWL�JXQJ�GHU�$EIDOO��XQG�(QWVRUJXQJVZLUWVFKDIW�OLHJW��GLH�EHUHLWV�VHLW�-DKUHQ�HLQH�KRKH%ULVDQ]� DXIZHLVW�� GD� 8QWHUQHKPHQ� LPPHU� KlXILJHU� 8PZHOWDXIODJHQ� ]X� EHU�FN�VLFKWLJHQ�KDEHQ�� ,P�3ODQVSLHO�3(17$�ILQGHQ� LQ�EHVRQGHUHP�0D�H�SURGXNWLRQV�EHGLQJW� YHUXUVDFKWH� (PLVVLRQHQ� XQG� $EIDOOVWRIIH�� LQNOXVLYH� ]XU� 9HUI�JXQJ� VWH�KHQGHU� 0D�QDKPHQ� ]X� LKUHU� %HVHLWLJXQJ�� $XIEHUHLWXQJ� XQG� (QWVRUJXQJ�� DEHUDXFK� ]X� LKUHU� 9HUPHLGXQJ� %HU�FNVLFKWLJXQJ���� ZREHL� VLFK� GLH� *HVDPWVLWXDWLRQZLH�IROJW�GDUVWHOOW���� >9JO��$EELOGXQJ����@�
0LW�GHU�3URGXNWLRQ�GHU�)HUWLJSURGXNWH�;�XQG�<�VLQG�9HUXQUHLQLJXQJHQ�YRQ�/XIWXQG�:DVVHU�YHUEXQGHQ��]XGHP�HQWVWHKHQ�/lUPHPLVVLRQHQ��XQG�HV�IDOOHQ�IHVWH�$E�IDOOVWRIIH� DQ�� 'LH� $XIJDEH� GHU� 8QWHUQHKPHQ� EHVWHKW� LQ� GLHVHP� =XVDPPHQKDQJ
��� %UDPVHPDQQ��5�� �+DQGEXFK��������6�������� 9JO��.UHLNHEDXP��+����8QWHUQHKPHQVSODQXQJ��������6�������� 9JO�� %ORHFK�� -��� LQ� =XVDPPHQDUEHLW� PLW�5�VFKHU�� +��� 6FKXEHUW�� 8��� �3(17$� ������%ORHFK��-���5�VFKHU��+����3(17$��������6�������� 9JO��%ORHFK��-���5�VFKHU��+����3(17$��������6�����I�
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GDULQ�� GLH� JHQDQQWHQ� )DNWRUHQ� DXI]XEHUHLWHQ�� ]X� YHUPLQGHUQ� XQG� ]X� HQWVRUJHQ�%H]�JOLFK� DOOHU� 8PZHOWEHODVWXQJHQ� EHVWHKHQ� GDEHL� JHVHW]OLFK� YRUJHVFKULHEHQH*UHQ]ZHUWH�� GLH� EHL� hEHUVFKUHLWXQJ� PLW� *HOGVWUDIHQ� JHDKQGHW� ZHUGHQ� RGHU� ]X3URGXNWLRQVN�U]XQJHQ� I�KUHQ�� 'LH� (QWVRUJXQJ� NDQQ� GXUFK� HLJHQH� 0D�QDKPHQRGHU�DXFK�GXUFK�$EJDEH� DQ� HLQH�$EIDOOE|UVH�� VSULFK�GXUFK�$XIEHUHLWXQJ� VHLWHQVDQGHUHU�8QWHUQHKPHQ�� UHDOLVLHUW�ZHUGHQ�� -HGHV�8QWHUQHKPHQ� LVW� DEHU�DXFK� VHOEVWLQ� GHU� /DJH� �EHU� GLH�$EIDOOE|UVH�(QWVRUJXQJHQ� GXUFK]XI�KUHQ��'HPJHPl�� HQW�VWHKHQ�HLQHP�8QWHUQHKPHQ�.RVWHQ�EHL�)UHPGHQWVRUJXQJ�� HV�NDQQ�DEHU� DXFK�(U�WUlJH�GXUFK�GLH�(QWVRUJXQJ�I�U�DQGHUH�8QWHUQHKPHQ�HUZLUWVFKDIWHQ�

3URGXNWLRQ�GHU�3URGXNWH�;�XQG�<
'LH�$EIDOOPHQJHQ�VLQG�DEKlQJLJ�YRQ3URGXNWLRQVYROXPHQ�XQG��YHUIDKUHQ

/lUP /XIW :DVVHU $EIDOOVWRIIH�$��$�

/lUP�GlPPXQJ /XIW�ILOWHU .OlUDQODJH
*UXQGVWXIH$XVEDXVWXIH=XVDW]VWXIH

3URGXNWLRQV�N�U]XQJ�EHL*UHQ]ZHUW��EHUVFKUHLWXQJ

8PZHOW��JHVHW]OLFKYRUJHJHEHQH�*UHQ]ZHUWH
8PZHOW*HVHW]OLFKH�*UHQ]ZHUWH�ZHUGHQ�YRUJHJHEHQ6WUDIHQ�EHL�*UHQ]�EHUVFKUHLWXQJ

5HF\FOLQJ*UXQGVWXIH$XVEDXVWXIH

$EIDOOE|UVH
(QWVRUJXQJ�I�U�DQGHUH�8QWHUQHKPHQ
(QWVRUJXQJ�GXUFK�DQGHUH�8QWHUQHKPHQ

6RQGHU�DEIDOO 5RKVWRII5��5�

DQ�GDV�HLJHQH5RKVWRIIODJHU]XU�ZHLWHUHQ9HUZHQGXQJ'HSRQLH(QGODJHU

9HUEUHQQXQJ9HUGLFKWXQJ*UXQGVWXIH$XVEDXVWXIH
8PZHOW��EHLhEHUVFKUHLWXQJGHU�]XOlVVLJHQ*UHQ]ZHUWHZHUGHQ�6WUDIHQYHUKlQJW

YRQ%|UVH DQ%|UVH

$EELOGXQJ����� (QWVRUJXQJV�� XQG� $EIDOOZLUWVFKDIW� LP� 3ODQVSLHO� 3(1�7$���

��� 9JO��%ORHFK��-���5�VFKHU��+����3(17$��������6�����II���� %ORHFK��-���5�VFKHU��+����3(17$��������6�����
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$XV� GHU� 3URGXNWLRQVWlWLJNHLW� HUZDFKVHQ� QXQ� LP� ZHVHQWOLFKHQ� GLH� QDFKIROJHQGDXVJHI�KUWHQ�8PZHOWEHODVWXQJHQ����
/b50%(/$6781*'LH�GXUFK�GDV�8QWHUQHKPHQ�HLQJHVHW]WHQ�)HUWLJXQJVDQODJHQ�HU]HXJHQ�HLQH�LQ�'H�]LEHO�JHPHVVHQH�*UXQGOlUPEHODVWXQJ��GLH� VLFK� ORJDULWKPLVFK�PLW�GHU�$Q]DKO�GHUHLQJHVHW]WHQ�0DVFKLQHQ�HUK|KW��(LQH�5HGX]LHUXQJ�GHV�/lUPV�LVW�GXUFK�GHQ�(LQEDXYRQ�$QODJHQ�]XU�/lUPGlPPXQJ�P|JOLFK�
/8)79(56&+087=81*'DV� $XVPD�� DQ� /XIWYHUVFKPXW]XQJ� XQG� GLH� 0HQJH� DQ� YHUEUDXFKWHU� /XIW� ZLUG]XP� HLQHQ� GXUFK� GLH�$EIDOOVW�FNOLVWH�� ]XP� DQGHUHQ� GXUFK� GDV� HLQJHVHW]WH� )HUWL�JXQJVYHUIDKUHQ� EHVWLPPW��'LH�9HUVFKPXW]XQJ� GHU� /XIW� NDQQ� GXUFK� GHQ� (LQEDXYRQ�/XIWILOWHUQ�VFKULWWZHLVH�UHGX]LHUW�ZHUGHQ�
:$66(59(56&+087=81*'XUFK� 3URGXNWLRQVPHQJH� XQG� 3URGXNWLRQVYHUIDKUHQ� ZLUG� GHU� 8PIDQJ� DQ� DQIDO�OHQGHP� 6FKXW]ZDVVHU� EHVWLPPW�� ZREHL� YHUVFKLHGHQH� 0D�QDKPHQ� JOHLFK]HLWLJQXW]EDU�VLQG��XP�GDV�6FKPXW]ZDVVHU�]X�HQWVRUJHQ�E]Z��GDV�0D��DQ�:DVVHUYHU�VFKPXW]XQJ�]X�YHUPLQGHUQ�
x (QWVRUJXQJ�GXUFK�HLQH�XQJHUHLQLJWH�$EJDEH�DQ�GLH�8PZHOW��DOV�ZLOGH�(QWVRU�JXQJ�EH]HLFKQHW�x (QWVRUJXQJ� GXUFK�$EJDEH� DQ� GLH�$EIDOOE|UVH� RGHU� GXUFK� GLUHNWH�$EJDEH� DQ.RQNXUUHQWHQ�x 'XUFK� (UULFKWXQJ� HLQHU� HLJHQHQ� .OlUDQODJH�� LQ� GHU� GDV� 6FKPXW]ZDVVHU� PLWXQWHUVFKLHGOLFKHQ�$XIEHUHLWXQJVJUDGHQ�JHNOlUW�ZHUGHQ�NDQQ�
)(67(�$%)$//672))($XFK�GLH�0HQJH�DQ�IHVWHQ�$EIDOOVWRIIHQ�ZLUG�GXUFK�GLH�3URGXNWLRQVPHQJHQ�VRZLHGXUFK� GLH� 3URGXNWLRQVYHUIDKUHQ� GHWHUPLQLHUW�� ZREHL� KLHU�ZHLWHUKLQ� HEHQIDOOV� GLH0|JOLFKNHLW� HLQHU� ZLOGHQ� (QWVRUJXQJ� XQG� GLH� $EJDEH� DQ� GLH� $EIDOOE|UVH� RGHU
��� 9JO��%ORHFK��-���5�VFKHU��+����3(17$��������6�����II��%ORHFK��-���LQ�=XVDPPHQDUEHLW�PLW5�VFKHU��+���6FKXEHUW��8����3(17$��������6�����II�
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.RQNXUUHQWHQ� P|JOLFK� LVW�� $OV� GULWWH� (QWVRUJXQJVP|JOLFKNHLW� NDQQ� VFKOLH�OLFKHLQH�$XIDUEHLWXQJ�GHU�$EIDOOVWRIIH�GXUFK�5HF\FOLQJ�YRUJHQRPPHQ�ZHUGHQ�
621'(5$%)$//'XUFK�GDV�5HF\FOLQJ�GHU�$EIDOOVWRIIH�NRPPW�HV�ZHLWHUKLQ�]X�6RQGHUDEIlOOHQ��GLHHEHQIDOOV�DXI�GUHL�:HJHQ�HQWVRUJW�ZHUGHQ�N|QQHQ��6R�NDQQ�]XP�HLQHQ�HLQH�ZLOGH(QWVRUJXQJ�YRUJHQRPPHQ�ZHUGHQ��]ZHLWHQV�NDQQ�HLQH�$EJDEH�DQ�GLH�$EIDOOE|UVHRGHU�GLUHNW� DQ� GLH�.RQNXUUHQWHQ� HUIROJHQ��'ULWWHQV� VFKOLH�OLFK� LVW� HLQH�'HSRQLH�UXQJ�GHV�6RQGHUDEIDOOV�LQ�HLQHU�HLJHQHQ�'HSRQLH�YRUJHVHKHQ��GLH�MHGRFK�3HUVRQDO�XQG�:DUWXQJVNRVWHQ�YHUXUVDFKW�XQG�DXFK�QDFK�LKUHU�6FKOLH�XQJ�QRFK�8QWHUKDOWV�NRVWHQ�KHUYRUUXIW�



817(51(+0(163/$163,(/(�$/6�02'(//(�h%(5�(,1(1�*(*(167$1'6%(5(,&+ ���
� 8QWHUQHKPHQVSODQVSLHOH� DOV�0RGHOOH� �EHU� HLQHQ�*HJHQVWDQGV�EHUHLFK
8QWHU�%HU�FNVLFKWLJXQJ�GHV�*UXQGJHGDQNHQV�GHU�$OOJHPHLQHQ�6\VWHPWKHRULH����GHUHQ�6\VWHPEHJULII�GHP�3ODQVSLHO� DOV�HLQHU�DOOJHPHLQHQ�0HWKRGH� ]XJUXQGH� JH�OHJW� ZXUGH���� HUIROJWH� LQ� .DSLWHO� GUHL� GLH� %HWUDFKWXQJ� GHV� 8QWHUQHKPHQVSODQ�VSLHOV�� LQ� =XVDPPHQKDQJ� PLW� JUXQGOHJHQGHQ� 6\VWHPEDXVWHLQHQ�� 'LHV� JHVFKDKXQWHU�%HU�FNVLFKWLJXQJ�GHV�6�+�(�/�/�¤�0RGHOOV��GDV�ZHLWHUKLQ�GLH�0|JOLFKNHLWERW��GLH�LQ�GHU�3UREOHPO|VHIRUVFKXQJ�JHZRQQHQHQ�(UNHQQWQLVVH�]X�PHQVFKOLFKHP)HKOYHUKDOWHQ� LP�8PJDQJ�PLW� NRPSOH[HQ� 6\VWHPHQ� LQ� HLQHQ� JHPHLQVDPHQ�%H�]XJVUDKPHQ�]X�VWHOOHQ����
,Q� GLHVHP� =XVDPPHQKDQJ� NRQQWHQ� GLH� LP� 6�+�(�/�/� ¤�0RGHOO� UHSUlVHQWLHUWHQ.RPSRQHQWHQ� /LYHZDUH�� /LYHZDUH�� 6RIWZDUH�� +DUGZDUH� XQG (QYLURQPHQW� ZLHIROJW�LQWHUSUHWLHUW�ZHUGHQ�
x 'LH�/LYHZDUH�.RPSRQHQWH�GHV 6�+�(�/�/�¤�0RGHOOV�ZXUGH�DOV�GHU�7HLOQHK�PHU�DQ�HLQHP�3ODQVSLHO�LQWHUSUHWLHUW��GHU�VLFK�DNWLY�PLW�GHQ�*HJHEHQKHLWHQ�GHV6LPXODWLRQVPRGHOOV� DXVHLQDQGHUVHW]W�� UHVSHNWLYH� VLFK� �KDQGHOQG�� PLW� GHP3ODQVSLHO�DXVHLQDQGHUVHW]W��'DEHL�ZXUGH�GHU�6SLHOHU�DOV�+DQGOXQJVVXEMHNW� LP3ODQVSLHO�DQJHQRPPHQ�
'HPJHPl�� NRQQWH� GDYRQ� DXVJHJDQJHQ�ZHUGHQ�� GD�� GHU� 6SLHOHU� DOV� +DQGOXQJV�VXEMHNW� LQ�.RUUHVSRQGHQ]�PLW� GHQ� �EULJHQ�.RPSRQHQWHQ� GHV�6�+�(�/�/� ¤�0R�GHOOV� VWHKW�� UHVSHNWLYH� DOV�.RQWUROOHXU� GHV� 6\VWHPV��ZREHL� HU� VLFK� JOHLFKVDP� MH�GRFK�DXFK�VHOEVW�DOV�6\VWHPHOHPHQW�]X�EHJUHLIHQ�KDW�� ,Q�GLHVHP�=XVDPPHQKDQJZXUGH�DXIJH]HLJW��GD��GLH�/LYHZDUH�.RPSRQHQWH� LP� IROJHQGHQ�DOV� LQWHUDJLHUHQGPLW� GHQ� �EULJHQ� .RPSRQHQWHQ� ]X� EHWUDFKWHQ� LVW�� ZREHL� GHU�/LYHZDUH�/LYHZDUH%H]LHKXQJ�HLQH�'RSSHOIXQNWLRQ�]XJHZLHVHQ�ZHUGHQ�NDQQ�

��� 9JO�� $EVFKQLWW� ��������� 'DV� 8QWHUQHKPHQVSODQVSLHO�� (LQ� 6LPXODWLRQVPRGHOO� XQG�$E�VFKQLWW� �������'DV� 6�+�(�/�/� ¤�0RGHOO� DOV� HLQH�0|JOLFKNHLW� ]XU� 'DUVWHOOXQJ� GHU� 1DWXUPHQVFKOLFKHQ�)HKOYHUKDOWHQV���� 9JO��$EVFKQLWW��������6LPXODWLRQVWHFKQLN�EHLP�8QWHUQHKPHQVSODQVSLHO���� 9JO��$EVFKQLWW������'DV�6�+�(�/�/�¤�0RGHOO�
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x 6R�LVW�GLH�/LYHZDUH�/LYHZDUH�.RPSRQHQWH�GHV�6�+�(�/�/�¤�0RGHOOV�� LQ�=X�VDPPHQKDQJ�PLW�GHU�LP�8QWHUQHKPHQVSODQVSLHO�HUIROJHQGHQ�*UXSSHQELOGXQJ�DOV�GLH�$XVHLQDQGHUVHW]XQJ�PLW�HLQHP�3ODQVSLHO�LQ�*UXSSHQ�DQ]XVHKHQ��:HL�WHUKLQ� VWHKHQ� GLH� 7HLOQHKPHU� MHGRFK� DXFK� LQQHUKDOE� GHU� *UXSSH� LQ� :HFK�VHOEH]LHKXQJ� PLW� GHQ� DQGHUHQ� *UXSSHQPLWJOLHGHUQ�� GDU�EHU� KLQDXV� DXFK� LQ:HFKVHOEH]LHKXQJ� PLW� GHQ� NRQNXUULHUHQGHQ� 3ODQVSLHOJUXSSHQ�� ZRGXUFK� JH�ZLVVH�JUXSSHQG\QDPLVFKH�(IIHNWH�KHUYRUJHUXIHQ�ZHUGHQ�
,P� ZHLWHUHQ� NRQQWH� GDYRQ� DXVJHJDQJHQ� ZHUGHQ�� GD�� GHU� 7HLOQHKPHU� DQ� HLQHP3ODQVSLHO�VLFK� LP�6\VWHP�]XP�HLQHQ�DOV�(LQ]HOSHUVRQ��]XP�DQGHUHQ� MHGRFK�DXFKDOV�(OHPHQW�GHU�*UXSSH�]X�EHJUHLIHQ�KDW��'DKHU�NDQQ�VRZRKO�GLH�/LYHZDUH�.RP�SRQHQWH��LQ�LKUHU�)XQNWLRQ�DOV� LQGLYLGXHOOHV�+DQGOXQJVVXEMHNW��DOV�DXFK�GLH�/LYH�ZDUH�/LYHZDUH�.RPSRQHQWH�� LQ� LKUHU�)XQNWLRQ�DOV�*UXSSH�� DOV� LQWHUDJLHUHQG�PLWGHQ��EULJHQ�.RPSRQHQWHQ�DQJHVHKHQ�ZHUGHQ��6R�DJLHUW�DXI�GHU�HLQHQ�6HLWH�MHGHU6SLHOHU�LQGLYLGXHOO��LQGHP�HU�VLFK�DNWLY�LQ�GHQ�*UXSSHQSUR]H��HLQEULQJW��ZlKUHQGGLH�JHWURIIHQH�(QWVFKHLGXQJ�DXI�GHU�DQGHUHQ�6HLWH�HLQH�([SUHVVLRQ�GHV�*UXSSHQ�SUR]HVVHV� GDUVWHOOW��:REHL� DXFK� KLHU� IHVWJHKDOWHQ�ZHUGHQ�PX��� GD�� VLFK� VRZRKOGHU�HLQ]HOQH�7HLOQHKPHU�DOV�DXFK�GLH� WHLOQHKPHQGH�*UXSSH�JOHLFKVDP�DOV� �.RQ�WUROOHXU��VRZLH�DOV�%HVWDQGWHLO�GHV�6\VWHPV�]X�EHJUHLIHQ�KDW�
x 'LH�/LYHZDUH�6RIWZDUH�.RPSRQHQWH�ZXUGH�DOV�GLH�(QWVFKHLGXQJVVLWXDWLRQ�LP8QWHUQHKPHQVSODQVSLHO�EHJULIIHQ��PLW�GHU�VLFK�GLH�7HLOQHKPHU�DXVHLQDQGHU]X�VHW]HQ�KDEHQ�
x 'LH�/LYHZDUH�+DUGZDUH�.RPSRQHQWH�GHV�6�+�(�/�/�¤�0RGHOOV�ZXUGH�DOV�GLH$XVHLQDQGHUVHW]XQJ�HLQHV�7HLOQHKPHUV�UHVSHNWLYH�HLQHU�*UXSSH�PLW�0HWKRGHQ]XU� (QWVFKHLGXQJVILQGXQJ� LQWHUSUHWLHUW�� ZHOFKH� GLH� 7HLOQHKPHU� DQ]XZHQGHQKDEHQ��XP�LKUH�(QWVFKHLGXQJHQ�YRU]XEHUHLWHQ��'DEHL�ZLUG�DXI�GLH�.RPSOH[L�WlW�GHV�3ODQXQJVSUR]HVVHV�DEJHVWHOOW��GHQ�GHU�7HLOQHKPHU�]X�GXUFKODXIHQ�KDW�ELV�HU�HLQH�P|JOLFKH�(QWVFKHLGXQJ�IlOOHQ�NDQQ��'LHVH�.RPSRQHQWH�NHQQ]HLFK�QHW�GDKHU�GLH�3ODQXQJVVLWXDWLRQ�
x 'LH� /LYHZDUH�(QYLURQPHQW�.RPSRQHQWH� GHV� 6�+�(�/�/� ¤� 0RGHOOV� ZXUGHVFKOLH�OLFK�DOV�8PIDQJ�YHUVWDQGHQ��LQ�GHP�HLQ�7HLOQHKPHU�LP�8QWHUQHKPHQV�
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SODQVSLHO� PLW� (OHPHQWHQ� GHV� 8QWHUQHKPXQJVV\VWHP� NRQIURQWLHUW� LVW�� GLH� PLWLKUHQ� 5HODWLRQHQ� ]XU� 8PZHOW� LP� 0RGHOO� DEJHELOGHW� ZHUGHQ�� 'LHVH� .RP�SRQHQWH� NHQQ]HLFKQHW� GDKHU� GLH� 8QWHUQHKPHQVVLWXDWLRQ� LQ� LKUHP� %H]XJ� ]XU8PZHOW�

'LH� NRQVWLWXWLYHQ� (OHPHQWH� HLQHV� 8QWHUQHKPHQVSODQVSLHOV\VWHPV� N|QQHQ� GDKHU�XQWHU�%HU�FNVLFKWLJXQJ�GHU�(UNHQQWQLVVH�DXV�.DSLWHO�GUHL��LQ�GHU�IROJHQGHQ�:HLVHYRQHLQDQGHU�DEJHJUHQ]W�ZHUGHQ�x 'HU�LQGLYLGXHOOH�7HLOQHKPHU�DQ�HLQHP�3ODQVSLHOx 'HU�LQGLYLGXHOOH�7HLOQHKPHU�DQ�HLQHP�3ODQVSLHO�DOV�7HLO�HLQHU�3ODQVSLHOJUXSSHVRZLH�GHUHQ�NRQNXUULHUHQGHV�9HUKDOWHQx 'DV�3ODQVSLHOPRGHOO�PLWD� (QWVFKHLGXQJVVLWXDWLRQE� 3ODQXQJVVLWXDWLRQF� 8QWHUQHKPHQVVLWXDWLRQ�LQ�EH]XJ�DXI�GLH�8PZHOW1DFK�2UWK�N|QQWH�HV�DXFK�XP�GLH�IROJHQGHQ�$VSHNWH�HUJlQ]W�ZHUGHQ����x 'HU�6SLHOVWDQGx 'HU�6SLHOOHLWHU
:HLWHUKLQ�JHODQJ�HV��XQWHU�%HU�FNVLFKWLJXQJ�GHU�GDUJHVWHOOWHQ�8QWHUQHKPHQVSODQ�VSLHOH��GDV�GXUFK�GLH�0RGHOOELOGXQJ�HUID�WH�$XVPD��DQ�EHWULHEOLFKHU�.RPSOH[LWlWVRZLH�)HKOOHLVWXQJHQ�LP�8PJDQJ�PLW�GLHVHU�.RPSOH[LWlW�DXI]X]HLJHQ��$Q�GLHVHU6WHOOH� HUVFKHLQW� HV� QXQ� ZLFKWLJ�� GD��'|UQHU GLH� XQWHUVFKLHGOLFKHQ� )RUPHQ� YRQ)HKOYHUKDOWHQ� LQVJHVDPW� DXI� GHQ�8PJDQJ�PLW�.RPSOH[LWlW� ]XU�FNI�KUW�� 6LH�� GLH.RPSOH[LWlW�� VWHOOW� P|JOLFKHUZHLVH� GHQ� $XVJDQJVSXQNW� I�U� 0L�HUIROJH� GDU�� GLHVLFK� ZLHGHUXP� DXV� GHU� 8QIlKLJNHLW� YRQ� 3HUVRQHQ� EHJU�QGHQ�� PLW� .RPSOH[LWlWXP]XJHKHQ��³0DQFKH�N|QQHQ�GDUDXV� OHUQHQ�XQG� LKU�'HQNHQ�GHQ�$QIRUGHUXQJHQDGDSWLHUHQ��DQGHUH�VFKDIIHQ�GDV�QLFKW¦����
'D�GDYRQ�DXV]XJHKHQ�LVW��GD��GLIIHUHQ]LHUWHUH�$XVVDJHQ��EHU�GLH�.RPSOH[LWlW�DOVVROFKH�GD]X�I�KUHQ�.RPSOH[LWlW�EHVVHU�]X�YHUVWHKHQ�XQG�GHP]XIROJH�GDV�'HQNHQ
��� 9JO��2UWK��&����8QWHUQHKPHQVSODQVSLHOH��������6�����II��2UWK�EHU�FNVLFKWLJW�GDQHEHQ�DXFKGLH�$VSHNWH�GHV�3ODQVSLHOPRGHOOV�VRZLH�GHU�NRQNXUULHUHQGHQ�3ODQVSLHOJUXSSHQ���� '|UQHU��'�� �6FKZLHULJNHLWHQ��������6������
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GHQ� $QIRUGHUXQJHQ� EHVVHU� ]X� DGDSWLHUHQ� LVW�� ZLUG� LP� IROJHQGHQ� GHU� 6\VWHPJH�GDQNH�HUQHXW�DXIJHJULIIHQ��'DEHL�ZLUG�GDV�GXUFK�GLH�0RGHOOELOGXQJ�HUID�WH�$XV�PD��DQ�.RPSOH[LWlW�DOV�DWWULEXWLYH�(LJHQVFKDIW�YRQ�6\VWHPHQ�DQJHQRPPHQ��XQGGHU� 9HUVXFK� XQWHUQRPPHQ� .RPSOH[LWlW� XQWHU� NRQWH[WXQDEKlQJLJHQ� *HVLFKWV�SXQNWHQ�QlKHU�]X�VSH]LIL]LHUHQ�XQG�NRQWH[WDEKlQJLJ�DQ]XZHQGHQ�
��� 'LH�$OOJHPHLQH�6\VWHPWKHRULH
8P�]X� GLIIHUHQ]LHUWHUHQ�$XVVDJHQ� �EHU� GLH�.RPSOH[LWlW� LP�8QWHUQHKPHQVSODQ�VSLHO�]X�JHODQJHQ��VLQG�]XQlFKVW�ZHLWHUH�$XVVDJHQ�GDU�EHU�]X�PDFKHQ��LQ�ZHOFKHU:HLVH�GLH�$OOJHPHLQH�6\VWHPWKHRULH�LQ�GHU�/DJH�LVW�GDV�8QWHUQHKPHQVSODQVSLHO�PRGHOO�]X�EHVFKUHLEHQ��'D]X�LVW�]XQlFKVW�DXI�NRQVWLWXLHUHQGH�0HUNPDOH�GHUVHOEHQHLQ]XJHKHQ�� 6LH� YHUGHXWOLFKHQ�� XQWHU� ZHOFKHQ� *HVLFKWVSXQNWHQ� GLH� $OOJHPHLQH6\VWHPWKHRULH�]X�LKUHP�XQLYHUVHOOHQ�$QVSUXFK��� JHODQJW�XQG�ELOGHQ�ZHLWHUKLQ�GLH*UXQGODJH�I�U�GLH�VLFK�DQVFKOLH�HQGHQ�%HWUDFKWXQJHQ�

(�

(� (� (�

RIIHQHV�6\VWHP JHVFKORVVHQHV�6\VWHP
(� (�

(�

(�

(� (�

(�

8PZHOW

$EELOGXQJ����� 2IIHQHV�XQG�JHVFKORVVHQHV�6\VWHP���
:LFKWLJ�LQ�=XVDPPHQKDQJ�PLW�GHP�6\VWHPEHJULII�GHU�$OOJHPHLQHQ�6\VWHPWKHR�ULH�LVW�]XQlFKVW�GHU�*HJHQVDW]�]ZLVFKHQ�JHVFKORVVHQHP�XQG�RIIHQHP�6\VWHP��DXVGHP�%HUWDODQII\�VHLQH�$XIIDVVXQJ�YRQ�:LVVHQVFKDIW�KHUOHLWHW���� >9JO��$EELOGXQJ���@�
��� =XP�XQLYHUVHOOHQ�$QVSUXFK�GHU�$OOJHPHLQHQ�6\VWHPWKHRULH�YJO��$EVFKQLWW��������6LPXOD�WLRQVWHFKQLN�EHLP�8QWHUQHKPHQVSODQVSLHO�XQG�$EVFKQLWW��������'DV�6�+�(�/�/� ¤�0RGHOODOV�HLQH�0|JOLFKNHLW�]XU�%HVFKUHLEXQJ�GHU�1DWXU�PHQVFKOLFKHQ�)HKOYHUKDOWHQV���� ,Q�$QOHKQXQJ�DQ�'ZRUDWVFKHN��6�� �0DQDJHPHQW�,QIRUPDWLRQV�6\VWHPH��������6�������� 9JO��0�OOHU��.����6\VWHPWKHRULH��������6�����



817(51(+0(163/$163,(/(�$/6�02'(//(�h%(5�(,1(1�*(*(167$1'6%(5(,&+ ���
6R� I�KUWH�%HUWDODQII\�=ZHLIHO� JHJHQ�EHU� GHP� SK\VLNDOLVFKHQ�.RQ]HSW� HLQHV� JH�VFKORVVHQHQ�6\VWHPV�XQG�GHP�GDPLW�YHUEXQGHQHQ�SKlQRPHQRORJLVFKHQ�(QWURSLH�EHJULII� GHU� 7KHUPRG\QDPLN� DQ���� ,P� %HUHLFK� JHVFKORVVHQHU� 6\VWHPH� JLOW� GHU=ZHLWH�7KHUPRG\QDPLVFKH�+DXSWVDW]��GHP]XIROJH�$UEHLW�VWHWV�LQ�:lUPH��:lUPHMHGRFK� VWHWV� QXU� ]X� HLQHP� %UXFKWHLO� LQ� $UEHLW� �EHUI�KUW� ZHUGHQ� NDQQ�� XQ�HLQJHVFKUlQNW��(QWURSLH�VWHOOW�LQ�GLHVHP�=XVDPPHQKDQJ�HLQ�0D��I�U�GLH�LQ�HLQHP6\VWHP� HQWKDOWHQH�(QHUJLH� GDU�� GLH� MHGRFK� QLFKW� LQ�$UEHLW� XPJHZDQGHOW�ZHUGHQNDQQ��VRQGHUQ�OHGLJOLFK�LQ�:lUPH��%HUWDODQII\ EH]HLFKQHW�GLHVHQ�$QWHLO�DQ�(QHU�JLH� LQ� HLQHP�6\VWHP� DOV�JHEXQGHQH�(QHUJLH�� GLH� GHP�$QWHLO� DQ� (QHUJLH� JHJHQ��EHUVWHKW�� GLH� LQ� $UEHLW� XPJHZDQGHOW� XQG� DOV� IUHLH� (QHUJLH EH]HLFKQHW� ZHUGHQNDQQ����
'HU�6\VWHP]XVWDQG�GHV�2UJDQLVPXV�PDFKW�HV�QXQ�HUIRUGHUOLFK��YRQ�JHVFKORVVHQHQ]X�RIIHQHQ�6\VWHPHQ��EHU]XJHKHQ��³'HQQ�HV� LVW�GDV�ZLFKWLJVWH�.HQQ]HLFKHQ�GHURUJDQLVFKHQ� 6\VWHPH�� GD�� VLH� QLFKW� JHVFKORVVHQH� 6\VWHPH� LQ� HLQHP� HFKWHQ*OHLFKJHZLFKW�� VRQGHUQ� RIIHQH� LQ� HLQHP� �TXDVL��� VWDWLRQlUHQ� =XVWDQG� GDUVWHOOHQ�'LHVHU�&KDUDNWHU�DOV�HLQHV�6\VWHPV��GDV�VLFK� LP�:HFKVHO� VHLQHU�%HVWDQGWHLOH�HU�KlOW�� NRPPW� DOOHQ� ELRORJLVFKHQ� 6\VWHPHQ� ]X�� VHLHQ� GLHVH� QXQ� 6WRIIZHFKVHOJH�VFKHKQLVVH�� =HOOHQ�� YLHO]HOOLJH� /HEHZHVHQ�� 9HUJHVHOOVFKDIWXQJHQ� YRQ� (LQ]HOZH�VHQ�¦���
6R�EHU�FNVLFKWLJW�GLH�7KHUPRG\QDPLN�RIIHQHU�6\VWHPH��LP�*HJHQVDW]�]X�GHUMHQL�JHQ�JHVFKORVVHQHU�6\VWHPH��VRZRKO�(QWURSLHlQGHUXQJHQ�DXIJUXQG�LQWHUQHU�$UEHLWDOV� DXFK�GHQ�7UDQVSRUW� YRQ� HQHUJLHKDOWLJHP�0DWHULDO� LQ� HLQ�6\VWHP��2IIHQH�6\�VWHPH�]HLFKQHQ� VLFK�GXUFK� HLQH�� YRQ� GHU� NODVVLVFKHQ�3K\VLN� KHU� QLFKW� ]X� HUZDU�WHQGH��DEQHKPHQGH�(QWURSLH�DXV��GXUFK�GHQ�SDUDGR[�HUVFKHLQHQGHQ�9RUJDQJ�]X�QHKPHQGHU�2UGQXQJ��6LH�JHEHQ�]HUIDOOHQH�%DXVWHLQH�DE�XQG�EDXHQ�QHXH�9RUJlQJHDXI��LQGHP�VLH�GLH�IUHLH�(QHUJLH�NRPSOH[HU�RUJDQLVFKHU�0ROHN�OH�LQ�LKUHU�8PZHOWQXW]HQ�� ,KU� LQQHUHU�=XVWDQG�LVW�QLFKW�GHU�HLQHV�VWDWLVFKHQ��FKHPLVFKHQ��*OHLFKJH�ZLFKWV��LQ�GHP�VLH�DUEHLWVXQIlKLJ�ZlUHQ��VRQGHUQ�HLQ�VWDWLRQlUHU�3UR]H��
��� 9JO��%HUWDODQII\��/��Y����%LRORJLH��������6�����II���� 9JO��%HUWDODQII\��/��Y����%LRORJLH��������6�����I��=X�YHUVFKLHGHQHQ�(QWURSLH�%HJULIIHQ�YJO�EVSZ��*UHXOLFK��:���+UVJ�����/H[LNRQ��������6������I���� %HUWDODQII\��/��Y����%LRORJLH��������6����
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8P� GLHVHQ� ]X� NHQQ]HLFKQHQ�� I�KUW�%HUWDODQII\ HLQH� .DWHJRULH� HLQ�� GLH� JHHLJQHWVFKHLQW��GLH�'LIIHUHQ]�YRQ�RIIHQHQ�]X�JHVFKORVVHQHQ�6\VWHPHQ�NODU�KHUDXV]XVWHO�OHQ��6WDWLRQlUH�3UR]HVVH��GLH�VLFK�ZHLWDE�YRQ�PD[LPDOHU�(QWURSLH�EHZHJHQ��EHILQ�GHQ�VLFK�GDQDFK� LQ� HLQHP� IOLH�HQGHQ�*OHLFKJHZLFKW�� GDV�GHILQLHUW� LVW� GXUFK� HLQHJHJHQ�QXOO�JHKHQGH�(QWURSLHSURGXNWLRQ����
:HLWHUKLQ�LVW�I�U�GLH�$OOJHPHLQH�6\VWHPWKHRULH�NRQVWLWXLHUHQG��GD��GHU�6\VWHPEH�JULII�GXUFK�GLH�([LVWHQ]�YRQ�%H]LHKXQJHQ�]ZLVFKHQ�GHQ�6\VWHPHOHPHQWHQ�IHVWJH�OHJW�ZLUG�� 'DGXUFK� XQWHUVFKHLGHW� HU� VLFK� JHJHQ�EHU� HLQHU�0HQJH���� 'LHVHU� =X�VDPPHQKDQJ� LPSOL]LHUW�� GD�� VLFK� GLH� DOOJHPHLQHQ� 6\VWHPHLJHQVFKDIWHQ� JHUDGHGXUFK� GLH�8QWHUVFKHLGXQJ� JHJHQ�EHU� HLQHU�0HQJH� NRQVWLWXLHUHQ���� >9JO��$EELO�GXQJ����@�
6R�VLQG�GLH�(OHPHQWH� LQ�HLQHP�6\VWHP�YHUEXQGHQ�XQG�DJLHUHQ� DOV�(LQKHLW��ZlK�UHQG� GLH�(OHPHQWH� LQ� HLQHU�0HQJH� HLQH� EH]LHKXQJVORVH�$QVDPPOXQJ� GDUVWHOOHQ�'LH� %H]LHKXQJHQ� LQ� HLQHP� 6\VWHP� ZHUGHQ� GDEHL� DOV� 6WUXNWXU� GHV� 6\VWHPV� EH�]HLFKQHW�� ZRGXUFK� HLQ� 6\VWHP� VWHWV� DXV� HLQHU�0HQJH� YRQ� (OHPHQWHQ� XQG� HLQHUGDPLW�DXIJHEDXWHQ�6WUXNWXU�EHVWHKW���� 'LH�(OHPHQWH�GHV�6\VWHPV�RIIHQEDUHQ�GD�KHU�LKUH�(LJHQVFKDIWHQ�QXU�DOV�7HLO�GHV�*DQ]HQ�XQG�QLFKW�EHL�$EVWUDNWLRQ��EHU�GLH5HODWLRQHQ�
)OHFKWQHU�I�KUW�KLQJHJHQ�DXV��GD��VLFK�GLH�8QWHUVFKHLGXQJ�]ZLVFKHQ�6\VWHP�XQG0HQJH�ZHVHQWOLFK�LP�0HWKRGLVFKHQ�EHJU�QGHW��VLH�JHQDXHU�JHVDJW�HLQH�)UDJH�GHU%HWUDFKWXQJVZHLVH� LVW�� ,P� 5HDOHQ� H[LVWLHUW� NHLQ� HLQIDFKHV� 1HEHQHLQDQGHU� LPVWUHQJHQ�6LQQH��LP�*HJHQWHLO�EHLQKDOWHW�MHGHV�1HEHQHLQDQGHU�UHDOHU�2EMHNWH�GHUHQ%H]LHKXQJHQ� XQWHUHLQDQGHU�� ,Q� EHVWLPPWHQ� )UDJHVWHOOXQJHQ� LVW� HV� DEHU�P|JOLFK�6\VWHPH�DOV�0HQJHQ�]X�EHWUDFKWHQ��,Q�GHP�)DOOH�ZLUG�YRQ�DOOHQ�%H]LHKXQJHQ�LQ�QHUKDOE�GHV�1HEHQHLQDQGHUV�DEVWUDKLHUW��'HVJOHLFKHQ�LVW�HV�P|JOLFK��K|KHU�RUJDQL�VLHUWH�*DQ]KHLWHQ�DOV�EOR�H�6\VWHPH�]X�EHWUDFKWHQ��+LHU�ZHUGHQ�GDQQ�OHGLJOLFK�GLHH[LVWLHUHQGHQ�%H]LHKXQJHQ�]ZLVFKHQ�GHQ�2EMHNWHQ�EHWUDFKWHW����
��� 9JO��%HUWDODQII\��/��Y����%LRORJLH��������6�����II���� 9JO��$EVFKQLWW����������'DV�8QWHUQHKPHQVSODQVSLHO��(LQ�6LPXODWLRQVPRGHOO���� 9JO��%OLVV��&����0DQDJHPHQW��������6�������� 9JO��'ZRUDWVFKHFN��6����0DQDJHPHQW�,QIRUPDWLRQV�6\VWHPH��������6�������� 9JO��)OHFKWQHU��+��-�� �*UXQGEHJULIIH��������6�����
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6\VWHP 0HQJH�YRQ�(OHPHQWHQ

)XQNW
LRQV�

ZHLVH

0LWHLQDQGHU� YHUEXQGHQH� (OHPHQWH� DJLHUHQDOV�(LQKHLW� %H]LHKXQJVORVH�$QVDPPOXQJYRQ�(OHPHQWHQ�
6WUXNW

XUHOOH
$QRUG

QXQJ
'LH� $QRUGQXQJ� GHU� (OHPHQWH� LVW� HQWVFKHL�GHQG�� (LQH� 9HUlQGHUXQJ� GLHVHU� 6WUXNWXUYHUlQGHUW� DXFK� GLH� (LJHQVFKDIWHQ� E]Z�� GDV9HUKDOWHQ�GHV�6\VWHPV

'LH�$QRUGQXQJ� GHU� (OHPHQWH� LVW� LUUHOHYDQW�0HQJHQ�EHVLW]HQ�NHLQH�6WUXNWXU�
7HLOED

UNHLW

'DV�+LQ]XI�JHQ� RGHU� (OLPLQLHUHQ� YHUlQGHUWSRWHQWLHOOH� (LJHQVFKDIWHQ�� 'LH� 6SDOWXQJHLQHV� 6\VWHPV� JHQHULHUW� NHLQHVIDOOV� ]ZHL6\VWHPH��VRQGHUQ�HLQ�SRWHQWLHOO�EHVFKlGLJWHV6\VWHP�PLW�)XQNWLRQVGHIHNWHQ�

'DV� +LQ]XI�JHQ� RGHU� (OLPLQLHUHQ� YRQ� (OH�PHQWHQ� WDQJLHUW� NHLQH� HVVHQWLHOOHQ� (LJHQ�VFKDIWHQ�� 'LH� 7HLOXQJ� HLQHU� 0HQJH� HU]HXJW]ZHL�0HQJHQ�

$QDO\
VLHUED

UNHLW

'LH�(OHPHQWH�VLQG��EHU�5HODWLRQHQ�YHUEXQ�GHQ� XQG� RIIHQEDUHQ� LKUH� )XQNWLRQ� QXU� DOV7HLO� GHV� *DQ]HQ�� 'LH� (LJHQVFKDIWHQ� GHV6\VWHPV� ODVVHQ� VLFK� QXU� XQ]XUHLFKHQG� �EHUHLQH� LVROLHUWH� &KDUDNWHULVLHUXQJ� LKUHU� 6\�VWHPHOHPHQWH�EHVFKUHLEHQ�

'LH�(OHPHQWH�VLQG�QLFKW�YHUEXQGHQ�XQG�VLQGGDKHU� LVROLHUW� DQDO\VLHUEDU� XQG� EHZHUWEDU�'LH�LVROLHUWH�&KDUDNWHULVLHUXQJ�GHU�(OHPHQWHEHVFKUHLEW�LQ�GHU�6XPPH�GLH�0HQJH�

=HLWOLF
K�5lX

POLFK
HV

9HUKD
OWHQ

'LH� UHODWLYH� $QRUGQXQJ� GHU� (OHPHQWH� HU�P|JOLFKW� XQWHUVFKLHGOLFKH� 6\VWHP]XVWlQGH�6\VWHPH� EHVLW]HQ� GDPLW� GLH� )lKLJNHLW� HLQHUG\QDPLVFKHQ� 9HUlQGHUOLFKNHLW� XQG� ]HLJHQKLHUEHL�HLQ�6\VWHPYHUKDOWHQ�

0HQJHQ� YHUKDUUHQ� DXVVFKOLH�OLFK� VWDWLVFK�6LH�YHUI�JHQ��EHU�NHLQH�=XVWlQGH�XQG�]HLJHQNHLQHUOHL�9HUKDOWHQ�

$EELOGXQJ����� $OOJHPHLQH�6\VWHPHLJHQVFKDIWHQ� LQ�$EJUHQ]XQJ� ]X� HLQHUEOR�HQ�0HQJH�YRQ�(OHPHQWHQ���
'LHVH�6LFKWZHLVHQ�VLQG�LQ�=XVDPPHQKDQJ�PLW�GHU�8QWHUVFKHLGXQJ�YRQ�JHVFKORV�VHQHP�XQG�RIIHQHP�6\VWHP�]X�EHOHXFKWHQ��6R�IlOOW� LQ�GLH�*DWWXQJ�JHVFKORVVHQHU6\VWHPH� MHGH� P|JOLFKH� $QRUGQXQJ� YRQ� 2EMHNWHQ�� GLH� GHP� (LQIOX�� EHVWLPPWHU*HVHW]H�XQWHUOLHJHQ��*HPl��GLHVHU�*HVHW]H�JHOWHQ�JHZLVVH�,GHQWLWlWVEHGLQJXQJHQEHUHLWV�DXI�GHU�(EHQH�YRQ�(OHPHQWHQ��³(V� LVW�P|JOLFK�GLH�(OHPHQWH� VROFKHU�6\�VWHPH� MH� I�U�VLFK�]X�EHWUDFKWHQ��(OHPHQWDUH�(LJHQVFKDIWHQ� VLQG�XQDEKlQJLJ�YRP2UW� GHU� 7HLOH� LQQHUKDOE� GHV� 6\VWHPJDQ]HQ� XQG� XQDEKlQJLJ� YRQ� LKUHU� ]HLWOLFKHQ3RVLWLRQ�LQ�GHU�6\VWHPJHVFKLFKWH�JHJHEHQ�¦��� ,Q�RIIHQHQ�6\VWHPHQ�VLQG�GLH�NRQ�VWLWXWLYHQ�(LJHQVFKDIWHQ�KLQJHJHQ�QLFKW�DQ�GHQ�(OHPHQWHQ�VHOEVW�DEOHVEDU��VRQGHUQ
��� %OLVV�� &��� �0DQDJHPHQW� ������� 6�� ��� LQ� ZHLWHU� $QOHKQXQJ� DQ�2�&RQQRU�� -�� �7KLQNLQJ��������� 0�OOHU��.����6\VWHPWKHRULH��������6�����
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VWHOOHQ� HLQ�5HVXOWDW� LKUHU�.RQILJXUDWLRQ� GDU��+LHU� ELOGHQ� GLH� NDXVDO�ZHFKVHOZLU�NHQGHQ�(OHPHQWH�HLQHQ�)XQNWLRQV]XVDPPHQKDQJ�K|KHUHU�2UGQXQJ��GHU�DXI�MHGHVHLQ]HOQH�(OHPHQW�]XU�FNZLUNW����
(V� UHVXOWLHUW� GDKHU�� GD�� GLH� 8QWHUVFKHLGXQJ� ]ZLVFKHQ� 6\VWHP� XQG�0HQJH� QLFKWOHGLJOLFK�HLQH�XQWHUVFKLHGOLFKH�)RUP�GHU�PHWKRGLVFKHQ�%HWUDFKWXQJ�GDUVWHOOW��VRQ�GHUQ� GLH�0|JOLFKNHLW� ]XU� LVROLHUWHQ�%HWUDFKWXQJ� YRQ�(OHPHQWHQ� YRQ� GHU�*HVWDOWGHV�EHWUDFKWHWHQ�6\VWHPV�DEKlQJLJ�LVW��6R�LVW�LQ�JHVFKORVVHQHQ�6\VWHPHQ�HLQH�LVR�OLHUWH�%HWUDFKWXQJ�YRQ�(OHPHQWHQ�P|JOLFK��ZRKLQJHJHQ�GLHV�LQ�RIIHQHQ�6\VWHPHQQLFKW�GHU�)DOO�LVW��'DKHU�HUODQJHQ�GLH��YRQ�%OLVV LQ�ZHLWHU�$QOHKQXQJ�DQ�2�&RQQRUDXVJHI�KUWHQ��$OOJHPHLQHQ�6\VWHPHLJHQVFKDIWHQ� LQ�$EJUHQ]XQJ� ]X� HLQHU� EOR�HQ0HQJH� YRQ�(OHPHQWHQ�*�OWLJNHLW� LQ� RIIHQHQ�6\VWHPHQ�� ,Q� JHVFKORVVHQHQ� 6\VWH�PHQ�LVW�KLQJHJHQ�GDYRQ�DXV]XJHKHQ��GD��KLHU�DXFK�HLQH�LVROLHUWH�%HWUDFKWXQJ�YRQ(OHPHQWHQ�P|JOLFK�LVW�
(V�LVW�MHGRFK�DQ]XPHUNHQ��GD��DXFK�LQ�GHU�$OOJHPHLQHQ�6\VWHPWKHRULH�JHVFKORV�VHQH� 6\VWHPH� OHGLJOLFK� ]XU� XQWHUJHRUGQHWHQ� .ODVVH� HLQHU� DOOJHPHLQHUHQ� .ODVVHYRQ�RIIHQHQ�6\VWHPHQ�ZHUGHQ��+LHU�NRQYHUJLHUW�]XP�HLQHQ�GHU�]ZLVFKHQ�6\VWHPXQG�8PZHOW�H[LVWLHUHQGH�HQHUJHWLVFKH�$XVGUXFN�JHJHQ�1XOO��:HLWHUKLQ�HQWIDOWHQDXFK� GLH� :HFKVHOZLUNXQJHQ� ]ZLVFKHQ� GHQ� (OHPHQWHQ� GHV� 6\VWHPV� HLQH� QXUVFKZDFKH�.DXVDOLWlW��'LH�DQ�RIIHQHQ�6\VWHPHQ�]X�EHREDFKWHQGHQ�WKHUPRG\QDPL�VFKHQ�(UVFKHLQXQJHQ�VLQG�KLQJHJHQ�HLQ�=HLFKHQ�HLQHU�EHVRQGHUHQ�)RUP�GHU�2UJD�QLVDWLRQ��YRQ�RUJDQLVLHUWHU�.RPSOH[LWlW����
,P� IROJHQGHQ�ZHUGHQ�QXQ�]ZHL�0|JOLFKNHLWHQ�]XU�'HNRPSRVLWLRQ�HLQHV�RIIHQHQ6\VWHPV�� PLW� GHP� =LHO� VLH� DXI� GDV� 8QWHUQHKPHQVSODQVSLHOPRGHOO� DQ]XZHQGHQ�DXVJHI�KUW�
��� 6\VWHPGLIIHUHQ]LHUXQJ�XQG�6\VWHPNRPSOH[LWlW
x /XKPDQQ�OHLWHW�DXV�GHU�'LIIHUHQ]�YRQ�6\VWHP�XQG�8PZHOW�VRZLH�(OHPHQW�XQG5HODWLRQ� ]ZHL� 0|JOLFKNHLWHQ� ]XU� 'HNRPSRVLWLRQ� HLQHV� 6\VWHPV� DE�� 'DEHL
��� 9JO��0�OOHU��.����6\VWHPWKHRULH��������6�����I���� 9JO��0�OOHU��.����6\VWHPWKHRULH��������6�����II�XQG�GLH�GRUW�DQJHJHEHQH�/LWHUDWXU�
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ULFKWHW�VLFK�GLH�HLQH�0|JOLFKNHLW�DXI�GLH�%LOGXQJ�YRQ�7HLOV\VWHPHQ�LP�6\VWHP�'LH�DQGHUH�0|JOLFKNHLW�EHVWHKW�LQ�GHU�'HNRPSRVLWLRQ�LQ�(OHPHQWH�XQG�5HOD�WLRQHQ����

x ³,P�HLQHQ�)DOOH�JHKW�HV�XP�GLH�=LPPHU�GHV�+DXVHV��LP�DQGHUHQ�)DOOH�XP�GLH6WHLQH�� %DONHQ�� 1lJHO� XVZ�� 'LH� HUVWH� $UW� GHU� 'HNRPSRVLWLRQ� ZLUG� LQ� HLQHU7KHRULH� GHU� 6\VWHPGLIIHUHQ]LHUXQJ IRUWJHI�KUW�� 'LH� DQGHUH� P�QGHW� LQ� HLQH7KHRULH�GHU�6\VWHPNRPSOH[LWlW�¦���
x 'LHVH�7KHRULHQ��GLH�GHU�6\VWHPGLIIHUHQ]LHUXQJ VRZLH�GLH�GHU�6\VWHPNRPSOH[L�WlW��ELOGHQ�GLH�*UXQGODJH�GHU�ZHLWHUI�KUHQGHQ�%HWUDFKWXQJ�
����� 'LIIHUHQ]LHUXQJ�DOV�NRQVWLWXWLYH�(LJHQVFKDIW�YRQ�6\VWHPHQ
³'LH�7KHRULH�LVW�GDV�1HW]��GDV�ZLU�DXVZHUIHQ��XP�³GLH�:HOW¦�HLQ]XIDQJHQ����VLH�]XUDWLRQDOLVLHUHQ��]X�HUNOlUHQ�XQG�]X�EHKHUUVFKHQ��:LU�DUEHLWHQ�GDUDQ��GLH�0DVFKHQGHV�1HW]HV�LPPHU�HQJHU�]X�PDFKHQ�¦��� (V�NDQQ�MHGRFK�QLFKW�JHOLQJHQ��GLH�:HOWLQ�*lQ]H�]X�HUIDVVHQ��'HQQ��³1XU�GLH�:HOW� VHOEVW� LVW� JUR�� JHQXJ��XP�GLH� JDQ]H:HOW�]X�EHJUHLIHQ��(V�LVW�NHLQH�.DUWH�YRQ�GHU�JDQ]HQ�:HOW�P|JOLFK��DXI�GHU�DOOHVYHU]HLFKQHW�ZlUH�¤�HV�VHL�GHQQ��GLH�.DUWH�ZlUH�GDV�*HOlQGH�VHOEVW��$EHU�GDQQ�Zl�UH�VLH�NHLQH�.DUWH�¦��� 'LHVHQ�=XVDPPHQKDQJ�YHUGHXWOLFKW�GHU�³6DW]�YRQ�GHU�8Q�YROOVWlQGLJNHLW¦� YRQ�*|GHO���� 6R� ZHLVW� HU� GDULQ� QDFK�� GD�� LQ� HLQHP� H[LVWHQWHQIRUPDOHQ�6\VWHP�GLH� D[LRPDWLVFKHQ�$XVVDJHQ�QXU�GDQQ�EHOHJEDU� VLQG��ZHQQ� VLHXQZDKU�VLQG���� 1�UUHWUDQGHUV EH]LHKW�VLFK�DXI�*|GHO XQG�I�KUW�DXV��³*|GHOV 6DW]PDFKW� GLH�*UHQ]HQ� DOOHU�(UNHQQWQLV� VLFKWEDU� XQG� GDPLW�� LQ� JHZLVVHP�6LQQH�� GLHHLQ]LJH� *HZL�KHLW�� GLH� ZLU� MH� KDEHQ� ZHUGHQ�� GD�� VLFK� HLQH� 8QHQGOLFKNHLW� GHU:DKUKHLW�QLFKW�PLW�HLQHU�HQGOLFKHQ�7KHRULH�HUIDVVHQ�Ol�W¦����

��� 9JO��/XKPDQQ��1�� �6\VWHPH��������6�������� /XKPDQQ��1�� �6\VWHPH��������6�������� 3RSSHU��.�5����/RJLN��������6�������� 1�UUHWUDQGHUV��7�� �:HOW��������6�������� 9JO��*|GHO��.����6lW]H���������� 9JO��&KDLWLQ��*�-����,QIRUPDWLRQ��������6������II���� 1�UUHWUDQGHUV��7�� �:HOW��������6�����I�
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/XKPDQQ�JHKW� MHGRFK�GDYRQ�DXV�� GD��6\VWHPH�H[LVWLHUHQ�XQG�� LQ� HLQHP�HQJHUHQ6LQQH�� GDYRQ��GD�� VHOEVWUHIHUHQWLHOOH�6\VWHPH� H[LVWLHUHQ��'LHV�EHGHXWHW� LQ� HLQHPJDQ]�DOOJHPHLQHQ�6LQQH��GD��6\VWHPH�H[LVWLHUHQ��GLH�LQ�GHU�/DJH�VLQG��HLQH�%H]LH�KXQJ�]X�VLFK�VHOEVW�KHU]XVWHOOHQ�XQG�GDU�EHU�KLQDXV�LQ�GHU�/DJH�VLQG��GLHVH�%H]LH�KXQJHQ�JHJHQ�EHU�%H]LHKXQJHQ�]X�LKUHU�8PZHOW�]X�GLIIHUHQ]LHUHQ���� ZREHL�IDFK�OLFKHU�.RQVHQV�GDU�EHU�EHVWHKW��GD��GLHVH�([LVWHQ]�YRQ�6\VWHPHQ�LQ�HLQHU�8PZHOWXQG� LKUH� 'LIIHUHQ]� ]XHLQDQGHU� DOV� $XVJDQJVSXQNW� MHGHU� V\VWHPWKHRUHWLVFKHQ$QDO\VH�DQ]XVHKHQ� LVW���� /XKPDQQ�YHUZHLVW�KLHU�DXI�)RHUVWHU��GHU�DXVI�KUW��GD�6\VWHPH� QLFKW� OHGLJOLFK� DOV� JHOHJHQWOLFK� XQG� QLFKW� QXU� DOV� DGDSWLY� DQ]XVHKHQVLQG���� VRQGHUQ�DOV�VWUXNWXUHOO�DQ�LKUHU�8PZHOW�RULHQWLHUW��2KQH�8PZHOW�N|QQWHQ6\VWHPH� GHPJHPl�� QLFKW� EHVWHKHQ�� VRQGHUQ� VLH� NRQVWLWXLHUHQ� XQG� HUKDOWHQ� VLFKGXUFK�+HUVWHOOXQJ�XQG�:DKUXQJ�HLQHU�'LIIHUHQ]�]XU�8PZHOW��ZREHL�VLH�LKUH�*UHQ�]HQ�ZHLWHUKLQ�GD]X�EHQXW]HQ��GLH�'LIIHUHQ]�]X�UHJXOLHUHQ���� /XKPDQQ�IROJHUW�GDU�DXV��GD��*UHQ]HUKDOWXQJ�LQ�GLHVHP�6LQQH�6\VWHPHUKDOWXQJ�EHGHXWHW����
,Q�GLHVHP�=XVDPPHQKDQJ�LVW�GDYRQ�DXV]XJHKHQ��GD��GLH�8PZHOW�DOO�GDV�YHUN|U�SHUW��ZDV�DX�HUKDOE�GHV�6\VWHPV�OLHJW��6LH�LVW�GHU��5HVW�GHU�:HOW��XQG�YHUN|USHUWMHQVHLWV�GHU�GHILQLHUWHQ�6\VWHPJUHQ]H��DOOHV�DQGHUH����� 'LHVHV�DQGHUH�GDUI�MHGRFKQLFKW�DX�HUKDOE�GHU�%HWUDFKWXQJ�EOHLEHQ��VRQGHUQ�GLHQW�GHP�9HUVWlQGQLV�GHV�6\�VWHPV��6R�IRUPXOLHUW�/XKPDQQ��³'LH�%HWUDFKWXQJ�HLQHV�,QQHQ�KDW�QXU�6LQQ��ZHQQHV�HLQ�$X�HQ�JLEW��'LHVHV�$X�HQ�PX�� LP�6\VWHPEHJULII�PLWWKHPDWLVLHUW�ZHUGHQ�ZHLO�DQGHUV�GDV�,QQHQ�QLFKW�YHUVWlQGOLFK�JHPDFKW�ZHUGHQ�NDQQ�¦���
:HLWHUKLQ� LVW� HV� QRWZHQGLJ�� GLH� 'LIIHUHQ]� YRQ� 6\VWHP� XQG� 8PZHOW� YRQ� HLQHU]ZHLWHQ�� HEHQIDOOV� NRQVWLWXWLYHQ�'LIIHUHQ]�� ]X� XQWHUVFKHLGHQ��'LHV� LVW� GLH� 'LIIH�
��� 9JO��/XKPDQQ��1�� �6\VWHPH��������6�����I��(V�LVW�GDKHU�QRWZHQGLJ��GLH�6\VWHPWKHRULH�DOV7KHRULH� VHOEVWUHIHUHQWLHOOHU� 6\VWHPH� DQ]XVHKHQ�� %HUHLWV� GDGXUFK� ZLUG� LPSOL]LHUW�� GD�� GLH6\VWHPWKHRULH� VWHWV� VLFK� VHOEVW� DOV� HLQHQ� LKUHU� *HJHQVWlQGH� ]X� EHJUHLIHQ� KDW�� 9JO��GHUV���6\VWHPH��������6�����I���� 9JO��/XKPDQQ��1�� �6\VWHPH��������6�������� (LQ� DGDSWLYHV�6\VWHP� LVW� HLQ�6\VWHP��ZHOFKHV� JOHLFK]HLWLJ� ,QIRUPDWLRQHQ� �EHU� VHLQH�8P�ZHOW� VRZLH� GLH� HLJHQH�:HFKVHOZLUNXQJ�PLW� GHU�8PZHOW� DXIQLPPW�� ,Q� GHQ� ,QIRUPDWLRQHQZHUGHQ� GDQQ� 5HJHOPl�LJNHLWHQ� HUNDQQW�� GLH� EVSZ�� LQ� HLQHP� 0RGHOO� YHUGLFKWHW� ZHUGHQ�ZHOFKHV� GDQQ� GLH� *UXQGODJH� I�U� HUNHQQEDUHV� +DQGHOQ� LQ� GHU� UHDOHQ� :HOW� GDUVWHOOW�� 9JO�*HOO�0DQQ��0����4XDUN��������6�������� 9JO� )RHUVWHU��+�� Y�� �&RQVWUXFWLQJ��������6�� ��� II�� ]LWLHUW� QDFK�/XKPDQQ��1����6\VWHPH�������6�������� 9JO��/XKPDQQ��1�� �6\VWHPH��������6�������� 3RUU��%�� �'HILQLWLRQHQ��������6����I�
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UHQ]�YRQ�(OHPHQW�XQG�5HODWLRQ��*HQDXVR�ZLH�6\VWHPH�QLH�RKQH�8PZHOWHQ�RGHUDXFK�8PZHOWHQ�QLH�RKQH�6\VWHPH�H[LVWLHUHQ��H[LVWLHUHQ�DXFK�NHLQH�(OHPHQWH�RKQH9HUNQ�SIXQJHQ�RGHU�9HUNQ�SIXQJHQ�RKQH�(OHPHQWH��'DEHL�VWHOOW�GLH�'LIIHUHQ]�LQEHLGHQ�)lOOHQ� HLQH�(LQKHLW� GDU�� VLH�ZLUNW� MHGRFK�QXU� DOV�'LIIHUHQ]��'HQQ�QXU� DOV'LIIHUHQ]�HUP|JOLFKW�VLH�HV��,QIRUPDWLRQVYHUDUEHLWXQJVSUR]HVVH�DQ]XVFKOLH�HQ��6RPX��VRZRKO�GLH�'LIIHUHQ]�DOV�DXFK�GLH�(LQKHLW�GHU�'LIIHUHQ]�LQ�EHLGHQ�)lOOHQ�DOVNRQVWLWXWLY�JHGDFKW�ZHUGHQ����
'DGXUFK��GD��(OHPHQWH�UHODWLRQDO�LQ�$QVSUXFK�JHQRPPHQ��DOVR�DXIHLQDQGHU�EH]R�JHQ�ZHUGHQ�� JHZLQQHQ� VLH� ]XGHP� DXFK� DQ�4XDOLWlW��'LHV� NDQQ� DE� HLQHU� YHUKlOW�QLVPl�LJ� JHULQJHQ� *U|�H� LQ� UHDOHQ� 6\VWHPHQ� QXU� VHOHNWLY� JHVFKHKHQ�� 'DV� EH�GHXWHW��GD��DQGHUH��DXFK�GHQNEDUH�5HODWLRQHQ�ZHJJHODVVHQ�ZHUGHQ�P�VVHQ��'DPLWLVW�4XDOLWlW�QXU�GXUFK�6HOHNWLRQ�P|JOLFK��'LH�1RWZHQGLJNHLW�GHU�6HOHNWLRQ�HUJLEWVLFK�KLQJHJHQ�GXUFK�.RPSOH[LWlW����
'DEHL�HUVFKHLQW�GLH�6HOHNWLYLWlW�LQ�6\VWHPHQ��GLH�HLQH�VLQQYROOH�%H]LHKXQJ�]X�VLFKVHOEVW� KHUVWHOOHQ� N|QQHQ�� DOV� .RQWLQJHQ]�� +LHU� EHGHXWHW� .RQWLQJHQ]� ]XP� HLQHQ�GD��GLH�5HDOLWlW�DOV�DXFK�DQGHUV�P|JOLFK�EHZX�W�ZLUG��=XGHP�NDQQ�VLH�DXFK�DOVHLQJHVFKUlQNW� YHUVWDQGHQ� ZHUGHQ�� ZDV� EHGHXWHW�� GD�� GLH� UHDOLVLHUWHQ� 6WUXNWXUHQXQG� 3UR]HVVH� YRQ� %HGLQJXQJHQ� DEKlQJHQ�� (V� Ol�W� VLFK� VFKOLH�OLFK� IROJHUQ�� GD�EHLGH� $QQDKPHQ� EHVFKUlQNHQG� ZLUNHQ�� 6LH� DJLHUHQ� UHGXNWLY� XQG� ZLUNHQ� GDPLWEHVFKUlQNHQG�DXI�GLH�SRWHQWLHOOH�9HUNQ�SIXQJ�YRQ�DOOHP�PLW�DOOHP����
=XVDPPHQIDVVHQG�NDQQ�IHVWJHKDOWHQ�ZHUGHQ��GD��QDFK�/XKPDQQ�GDYRQ�DXV]XJH�KHQ� LVW�� GD�� VLFK� HLQ� UHDOHU�2EMHNWEHUHLFK� DXV� 6\VWHPHQ� DXIJHEDXW� GHQNHQ� Ol�W�:LUG�YRQ�RIIHQHQ��G\QDPLVFKHQ�6\VWHPHQ�DXVJHJDQJHQ��VR�EHVLW]W�MHGHV�HLQ]HOQHGHU�6\VWHPH�%H]LHKXQJHQ�]X�DQGHUHQ�6\VWHPHQ��'LHVH�ELOGHQ�GLH�8PJHEXQJ�GHV6\VWHPV�XQG�ZLUNHQ�DXI�GDV�EHWUDFKWHWH�6\VWHP��EHU�EHVWLPPWH�(LQJlQJH�HLQ��'DVEHWUDFKWHWH�6\VWHP�ZLHGHUXP�ZLUNW�DXI�GLH�8PJHEXQJ��EHU�EHVWLPPWH�$XVJlQJHHLQ��'DV�6\VWHP�VHOEVW�LVW�ZLHGHU�]XVDPPHQJHVHW]W�DXV�8QWHUV\VWHPHQ�XQG�EHVLW]WEHVWLPPWH�=XVWlQGH��'LHVH�=XVWlQGH��ZLH� DXFK� GLH�(LQ�� XQG�$XVJlQJH�� N|QQHQ
��� /XKPDQQ��1�� �=ZHFNEHJULII��������6��������� 9JO��/XKPDQQ��1�� �6\VWHPH��������6�������� 9JO��/XKPDQQ��1�� �6\VWHPH��������6�������� 9JO��/XKPDQQ��1����.RPSOH[LWlW��������6S�������I�
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VLFK� LP�=HLWDEODXI� lQGHUQ��:HLWHUKLQ� LVW� IHVW]XKDOWHQ�� GD��/XKPDQQ GDYRQ� DXV�JHKW��GD��LQ�RIIHQHQ��G\QDPLVFKHQ�6\VWHPHQ�UHODWLRQDOH�9HUNQ�SIXQJHQ�]ZLVFKHQGHQ� 6\VWHPHOHPHQWHQ� H[LVWLHUHQ�� GLH� HLQH� NRQVWLWXWLYH� (LJHQVFKDIW� GHV� 6\VWHPVGDUVWHOOHQ�XQG�VLFK�HEHQIDOOV�LP�=HLWDEODXI�YHUlQGHUQ�N|QQHQ��'LHVH�9HUNQ�SIXQ�JHQ� VLQG�GDEHL� UHODWLRQDO�� GD�PLW� ]XQHKPHQGHU�*U|�H� YRQ�6\VWHPHQ� HLQH�ZDFK�VHQGH�$Q]DKO�YRQ�9HUNQ�SIXQJHQ�]ZLVFKHQ�GHQ�(OHPHQWHQ�P|JOLFK�ZLUG��(V�HU�JLEW� VLFK� GDKHU� HLQ� 6HOHNWLRQV]ZDQJ�� GHU� HV� HUP|JOLFKW�� GD�� (OHPHQWH� 4XDOLWlWJHZLQQHQ�N|QQHQ��'LHVHU�PDQLIHVWLHUW�VLFK�DOV�.RQWLQJHQ]�
����� .RPSOH[LWlW�DOV�DWWULEXWLYH�(LJHQVFKDIW�YRQ�6\VWHPHQ
(V� ZXUGH� EHUHLWV� YHUVXFKW�� VLFK� GHP� .RPSOH[LWlWVEHJULII� JUXQGOHJHQG� DQ]XQl�KHUQ�� ZREHL� IHVWJHKDOWHQ� ZHUGHQ� NRQQWH�� GD�� GHU� %HJULII� GHU� .RPSOH[LWlW� ]XPHLQHQ�XQWHU�NRQWH[WDEKlQJLJHQ��]XP�DQGHUHQ�XQWHU�NRQWH[WXQDEKlQJLJHQ�$VSHN�WHQ�]X�EHOHXFKWHQ� LVW���� 8QWHU�5�FNJULII�DXI�GLH�$OOJHPHLQH�6\VWHPWKHRULH�ZLUGKLHU� QXQ� HLQH� NRQWH[WXQDEKlQJLJH� %HWUDFKWXQJ� GHV� .RPSOH[LWlWVEHJULIIHV� YHU�IROJW�� XQG� ]ZDU�PLW� GHP�=LHO��$XIVFKOX�� �EHU� DOOJHPHLQH�0HUNPDOH� YRQ�.RP�SOH[LWlW�]X�HUKDOWHQ��'LHV�NDQQ�GDGXUFK�JHOLQJHQ��GD��.RPSOH[LWlW�DOV�DWWULEXWLYH(LJHQVFKDIW�YRQ�6\VWHPHQ�DQJHVHKHQ�ZLUG����
=HQWUDOH�%HGHXWXQJ�KDW�GDEHL�]XQlFKVW�GLH�8QWHUVFKHLGXQJ�]ZLVFKHQ�RIIHQHP�XQGJHVFKORVVHQHP�6\VWHP���� ZREHL� LP�=XVDPPHQKDQJ�PLW�GHQ�DQ�GLHVHU�6WHOOH� LQ�WHUHVVLHUHQGHQ� $XVVDJHQ� �EHU� .RPSOH[LWlW� YRQ� GHP� /XKPDQQ�VFKHQ 6\VWHP�8PZHOW�3DUDGLJPD�DXV]XJHKHQ�LVW��LQ�GHP�]ZLVFKHQ�GHP�6\VWHP�DOV�(LQKHLW�XQGGHP� 6\VWHP� LQ� GHU� 6\VWHPXPZHOW� XQWHUVFKLHGHQ� ZLUG���� 6R� EHVWHKW� ]ZLVFKHQGHP�6\VWHP� XQG� GHU� 6\VWHPXPZHOW� HLQ�.RPSOH[LWlWVJHIlOOH��ZHOFKHV� DOV� XQDE�GLQJEDU�JHJHEHQ�DQ]XQHKPHQ�LVW���� (V�HUJLEW�VLFK�GXUFK�GLH�8QWHUVFKHLGXQJ�YRQ$X�HQ�XQG�,QQHQ��6R�HQWVWHKHQ�GXUFK�*UHQ]]LHKXQJ�XQG�.RQVWLWXLHUXQJ�GHU�'LI�IHUHQ]� %HUHLFKH� YRQ� XQWHUVFKLHGOLFKHU� .RPSOH[LWlW�� 'DEHL� LVW� GLH� :HOW� MHGRFK
��� 9JO��$EVFKQLWW����������'HU�.RPSOH[LWlWVEHJULII���� 9JO��]X�GHU�9HUZHQGXQJ�YRQ�.RPSOH[LWlW�DOV�DWWULEXWLYH�(LJHQVFKDIW�HLQHV�6\VWHPV�%OLVV�&����0DQDJHPHQW��������6�������� 9JO��$EVFKQLWW������'LH�$OOJHPHLQH�6\VWHPWKHRULH���� 9JO��$EVFKQLWW��������'LIIHUHQ]LHUXQJ�DOV�NRQVWLWXWLYH�(LJHQVFKDIW�YRQ�6\VWHPHQ���� 9JO��/XKPDQQ��1�� �=ZHFNEHJULII��������6������I���/XKPDQQ��1�� �6\VWHPH��������6����II�
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LPPHU�NRPSOH[HU�DOV� MHGHV�6\VWHP�LQ�GHU�:HOW��'DV�I�KUW�GD]X��GD��LQ�GHU�:HOWVWHWV�PHKU�(UHLJQLVVH�P|JOLFK�VLQG�DOV� LP�6\VWHP��GD� VLH� LP�9HUJOHLFK�]XP�6\�VWHP�LQ�GHU�/DJH�LVW��PHKU�=XVWlQGH�DQ]XQHKPHQ����
0LWKLQ� VFKOLH�W�HLQ�6\VWHP� I�U� VLFK� VHOEVW�PHKU�0|JOLFKNHLWHQ� DXV��'DV�6\VWHPUHGX]LHUW�.RPSOH[LWlW��ELOGHW�GDGXUFK�HLQH�K|KHUH�2UGQXQJ�PLW�ZHQLJHU�0|JOLFK�NHLWHQ� DQ�GHQHQ� VLFK�GDV�(UOHEHQ�XQG�+DQGHOQ�GHV�0HQVFKHQ� EHVVHU� RULHQWLHUHQNDQQ��(V� Ol�W� VLFK�GDKHU� IHVWKDOWHQ��GD��GLH�7UHQQXQJ�YRQ�$X�HQ�XQG� ,QQHQ�HLQ*HIlOOH�GHU�.RPSOH[LWlW�VWDELOLVLHUW��'LHV�I�KUW�GD]X��GD��GHP�(UOHEHQ�XQG�+DQ�GHOQ� MHW]W� OHGLJOLFK� HLQH� EHJUHQ]WH� $XVZDKO� DQ� 0|JOLFKNHLWHQ� QlKHU� JHEUDFKWZLUG���� :REHL�WURW]�HLQHU�EHJUHQ]WHQ�$XVZDKO�YRQ�0|JOLFKNHLWHQ�HLQ�NRPSOH[HV6\VWHP�ZHLWHUKLQ� HLQH�NRPSOH[H�$QJHOHJHQKHLW� EOHLEW�� ³,Q� VKRUW�� D� FRPSOH[� V\�VWHP�LV�VRPHWKLQJ�TXLWH�FRPSOH[�¦���
=HQWUDOH�%HGHXWXQJ�LQ�=XVDPPHQKDQJ�PLW�GHP�9HUVWlQGQLV�NRPSOH[HU�6\VWHPHKDW� QDFK� 6LPRQ� DXFK� GLH� 8QWHUVFKHLGXQJ� ]ZLVFKHQ� VWDWLVFKHU� XQG� G\QDPLVFKHU.RPSOH[LWlW��³,W�LV�D�IDPLOLDU�SURSRVLWLRQ�WKDW�WKH�WDVN�RI�VFLHQFH�LV�WR�PDNH�XVH�RIWKH�ZRUOG�V�UHGXQGDQF\�WR�GHVFULEH�WKDW�ZRUOG�VLPSO\��,�VKDOO�QRW�SXUVXH�WKH�JHQH�UDO�PHWKRGRORJLFDO�SRLQW�KHUH��EXW�VKDOO�LQVWHDG�WDNH�D�FORVHU�ORRN�DW�WZR�PDLQ�W\�SHV�RI�GHVFULSWLRQ�WKDW�VHHP�WR�EH�DYDLODEOH�WR�XV�LQ�VHHNLQJ�DQ�XQGHUVWDQGLQJ�RIFRPSOH[�V\VWHPV�� ,�VKDOO�FDOO� WKHVH�VWDWH�GHVFULSWLRQ DQG�SURFHVV�GHVFULSWLRQ�� UH�VSHFWLYHO\�¦���
'DEHL�KDQGHOW�HV�VLFK�EHL�HLQHP�VWDWLVFKHQ�6\VWHP�XP�HLQ�6\VWHP��ZHOFKHV�VHLQHQ=XVWDQG�QLFKW�YHUlQGHUW���� 'LH�VWDWLVFKH�.RPSOH[LWlW�EHVFKUHLEW�GLH�VWUXNWXUHOOHQ(LJHQVFKDIWHQ�GHV�6\VWHPV�VRZLH�GHU�6XEV\VWHPH��� ]X� HLQHP�%HWUDFKWXQJV]HLW�SXQNW��6LH�XPID�W�(LJHQVFKDIWHQ�³>���@�ZLH�GLH�KLHUDUFKLVFKH�6WUXNWXU�GHV�6\VWHPV�GLH�9HUELQGXQJVPXVWHU�GHU�9DULDEOHQ��GLH�9HUVFKLHGHQKHLW�GHU�.RPSRQHQWHQ�VR�ZLH�GLH�6WlUNH�GHU�,QWHUDNWLRQHQ�¦���
��� 9JO��/XKPDQQ��1����=ZHFNEHJULII��������6��������� 9JO��/XKPDQQ��1����=ZHFNEHJULII��������6��������� &DVWL��-�� �&RQQHFWLYLW\��������6�������� 6LPRQ��+�$�� �$UFKLWHFWXUH��������6��������� 9JO��6WURKQHU��+�� �6\VWHPH��������6�������� 9JO��)XQNH��-����3UREOHPO|VHQ��������6�������� 9JO��)XQNH��-����3UREOHPO|VHQ��������6�����
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,Q�GLHVHP�=XVDPPHQKDQJ�ZLUG�GLH�$Q]DKO�YRQ�9DULDEOHQ� HLQHV�6\VWHPV�RIW� DOVHLQ� ]HQWUDOHU� ,QGLNDWRU� I�U� GHVVHQ�.RPSOH[LWlW� DQJHVHKHQ�� (LQ� VROFKHU� ,QGLNDWRUILQGHW�VLFK�EVSZ��EHL�9RJW��GHU�GLH�*U|�H�YRQ�6\VWHPHQ�DQKDQG�GHU�9DULDEOHQDQ�]DKO� GLIIHUHQ]LHUW� XQG� QDFK� NOHLQHQ�� PLWWHOJUR�HQ� XQG� JUR�HQ� 6\VWHPHQ� XQWHU�VFKHLGHW���� :HQQ�GLH�$Q]DKO�GHU�(OHPHQWH�JH]lKOW�ZLUG��HUJLEW�VLFK�HLQH�TXDQWL�WDWLYH�'LPHQVLRQ�YRQ�.RPSOH[LWlW��XQG�PDQ�N|QQWH�VLFK�IUDJHQ��RE�GHQQ�HLQ���9DULDEOHQ�XPIDVVHQGHV�6\VWHP�KDOE�VR�VFKZHU�VHL�ZLH�HLQ�6\VWHP�PLW����9DULD�EOHQ"�(LQHV�PLW�PHKU� DOV� �����9DULDEOHQ�P|JOLFKHUZHLVH� XP� GDV�+XQGHUWIDFKHVFKZHUHU�DOV�GDV�PLW����9DULDEOHQ"���
6R� HLQIDFK� YHUKlOW� VLFK� GLH� 6DFKH� RIIHQVLFKWOLFK� QLFKW�� 'DV� EHJU�QGHW� VLFK� GD�GXUFK��GD��GDV�UHLQH�=lKOHQ�YRQ�(OHPHQWHQ�GHQ�TXDOLWDWLYHQ�(LQEOLFN�YHUZHKUW��GDGLH� ]ZLVFKHQ� GHQ� (OHPHQWHQ� H[LVWLHUHQGHQ� 5HODWLRQHQ� QLFKW� EHU�FNVLFKWLJW� ZHU�GHQ���� $XFK�GLHVH�5HODWLRQHQ�ZHUGHQ�LP�+LQEOLFN�DXI�GLH�.RPSOH[LWlW�MHGRFK�DOVZLFKWLJ�DQJHVHKHQ��6R�I�KUW�0DOLN�DXV��³.RPSOH[LWlW�KDW�LKUH�8UVDFKH�LP�ZHVHQW�OLFKHQ� LQ� GHQ� ,QWHUDNWLRQHQ� YRQ� (OHPHQWHQ�¦��� 'HPQDFK�ZLUG� GLH� .RPSOH[LWlWGHU� 6\VWHPVWUXNWXU� GXUFK� GLH� $Q]DKO� GHU� (OHPHQWH� XQG� LKUHU� %H]LHKXQJHQ� EH�VWLPPW��(V�LVW�DOVR�QLFKW�DOOHLQ�HLQH�JUR�H�=DKO�YRQ�(OHPHQWHQ�DXVUHLFKHQG��VRQ�GHUQ�GLHVH�P�VVHQ�PLWHLQDQGHU�YHUNQ�SIW� VHLQ�� GDPLW� HLQ�6\VWHP�NRPSOH[�ZLUG�1DFK�/XKPDQQ�P�VVHQ�PLQGHVWHQV�GUHL�'LPHQVLRQHQ�EHVWLPPW�ZHUGHQ��XP�GDV$XVPD��GHU�.RPSOH[LWlW�HLQHV�6\VWHPV�]X�EHVWLPPHQ��'LHV�VLQG�GLH�EHLGHQ�YRU�JHQDQQWHQ� 'LPHQVLRQHQ� GHU� =DKO� GHU� (OHPHQWH� VRZLH� GHU� =DKO� GHU� LP� 6\VWHPP|JOLFKHQ�%H]LHKXQJHQ�]ZLVFKHQ�GHQ�(OHPHQWHQ�¤�XQG�]XVlW]OLFK��DOV�GULWWH�'L�PHQVLRQ��GLH�9HUVFKLHGHQDUWLJNHLW�GHU�%H]LHKXQJHQ�

.RPSOH[LWlW .RPSOL]LHUWKHLW(OHPHQWH =DKO�GHU�(OHPHQWH 9HUVFKLHGHQDUWLJNHLW�GHU�(OHPHQWH5HODWLRQHQ =DKO�GHU�5HODWLRQHQ 9HUVFKLHGHQDUWLJNHLW�GHU�5HODWLRQHQ$EELOGXQJ����� 6WDWLVFKH� 'LPHQVLRQHQ� V\VWHPWKHRUHWLVFKHU� .RPSOH[LWlWXQG�.RPSOL]LHUWKHLW
��� 9JO��9RJW��+�0����3HUV|QOLFKNHLWVPHUNPDOH��������6�������� 9JO��)XQNH��-����3UREOHPO|VHQ��������6��������� 9JO��$EVFKQLWW��������'LIIHUHQ]LHUXQJ�DOV�NRQVWLWXWLYH�(LJHQVFKDIW�YRQ�6\VWHPHQ�
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%URQQHU VXEVXPLHUW�GHQ� OHW]WJHQDQQWHQ�$VSHNW�GHU�9HUVFKLHGHQDUWLJNHLW� GHU�%H�]LHKXQJHQ�]XVDPPHQ�PLW�GHU�9HUVFKLHGHQDUWLJNHLW�GHU�6\VWHPHOHPHQWH�XQWHU�GHP%HJULII�.RPSOL]LHUWKHLW��GHU�GDPLW�DXFK�JHJHQ�EHU�GHP�%HJULII�GHU�.RPSOH[LWlW�YHUVWHKW�PDQ�GDUXQWHU�GLH�'LPHQVLRQHQ�GHU�=DKO�GHU�(OHPHQWH�XQG�GHU�=DKO�GHU%H]LHKXQJHQ��DEJHJUHQ]W�ZHUGHQ�NDQQ���� >9JO��$EELOGXQJ����@�

.RPSOH[LWlW .RPSOL]LHUWKHLW(OHPHQWH 9DULDWLRQ�GHU�$Q]DKOGHU�(OHPHQWH�LP�=HLWDEODXI 9DULDWLRQ�GHU9HUVFKLHGHQDUWLJNHLW�GHU(OHPHQWH�LP�=HLWDEODXI5HODWLRQHQ 9DULDWLRQ�GHU�$Q]DKOGHU�5HODWLRQHQ�LP�=HLWDEODXI 9DULDWLRQ�GHU9HUVFKLHGHQDUWLJNHLW�GHU5HODWLRQHQ�LP�=HLWDEODXI$EELOGXQJ����� '\QDPLVFKH�'LPHQVLRQHQ�V\VWHPWKHRUHWLVFKHU�.RPSOH[L�WlW�XQG�.RPSOL]LHUWKHLW
8QWHU� GHP� +LQZHLV� DXI� GLH� '\QDPLN� HLQHV� NRPSOH[HQ� 6\VWHPV� EHJHJQHW� PDQHLQHU�DQGHUHQ�)RUP�YRQ�.RPSOH[LWlW���� (LQ�G\QDPLVFKHV�6\VWHP�LVW�LQ�GHU�/DJH�LP�=HLWDEODXI�VHLQHQ�=XVWDQG�]X�YHUlQGHUQ��1LPPW�PDQ�I�U�HLQ�6\VWHP�]X�HLQHPEHOLHELJHQ�=HLWSXQNW�W�GHQ�=XVWDQG�]W DQ��VR�NDQQ�GHU�GDUDXI�IROJHQGH�=XVWDQG�PLW]W�� EHVFKULHEHQ� ZHUGHQ�� 'LH� 9HUlQGHUXQJ� GHV� =XVWDQGHV� LVW� LQ� GHU� 5HJHO� YRP$XVJDQJV]XVWDQG� VRZLH� GHP� ,QSXW� [W DEKlQJLJ�� %HVFKULHEHQ�ZLUG� GLH� 9HUlQGH�UXQJ�PLW� GHU�hEHUJDQJVIXQNWLRQ� I�� ]W���  � I�]W�� [W����� 1LFKW� LPPHU� LVW� GHU� 6\VWH�PRXWSXW� MHGRFK� HLQH� HLQIDFKH� )XQNWLRQ� YRQ� GHVVHQ� ,QSXW�� 6R� NDQQ� HLQ� 6\VWHPVWUXNWXUHOO�GXUFKDXV�HLQIDFK�VHLQ��G\QDPLVFK�MHGRFK�KRFK�NRPSOH[����
1DFK�/XKPDQQ VLQG�%HJULIIVIDVVXQJHQ��GLH�DXFK�GHQ�=HLWDVSHNW�EHU�FNVLFKWLJHQ�DOV� DQVSUXFKVYROOHUH� %HJULIIVIDVVXQJHQ� DQ]XVHKHQ�� 'DEHL� QLPPW� GLH� WHPSRUDOH.RPSOH[LWlW�HLQHV�6\VWHPV�LQ�GHP�0D�H�]X��ZLH�GLH�.RPSOH[LWlWVEHVWLPPXQJHQSUR�=HLWHLQKHLW�YDULLHUHQ�� >6R�VLQG�EVSZ��GLH�*U|�HQYHUKlOWQLVVH�ZLH�$Q]DKO�GHU%HVFKlIWLJWHQ� RGHU� $Q]DKO� ]X� WUHIIHQGHU� (QWVFKHLGXQJHQ� 6FKZDQNXQJHQ� LP
��� 0DOLN��)�� �6WUDWHJLH��������6��������� 9JO��%URQQHU��5�� �.RPSOH[LWlW��������6S���������� 9JO��)XQNH��-�� �3UREOHPO|VHQ��������6�������� 9JO��6WURKQHU��+�� �6\VWHPH��������6�����I���� 9JO��&DVWL��-�� �&RQQHFWLYLW\��������6������
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=HLWDEODXI�DXVJHVHW]W�@�'DV�6\VWHP�HULQQHUW�XQG�DQWL]LSLHUW�VLFK� MHGRFK�]X� MHGHP=HLWSXQNW� VHOEVW�� 'LHV� PX�� PLW� LQ� %HWUDFKW� JH]RJHQ� ZHUGHQ�� GD� KLHUGXUFK� GLH=HLWNRPSOH[LWlW�� ZHQQ� DXFK� QXU� VHOHNWLY�� ]XU� 6LWXDWLRQVNRPSOH[LWlW� ZLUG���� ,QHLQHU�JUXQGOHJHQGHQ�=XVDPPHQIDVVXQJ�N|QQHQ�GDKHU�GLH�'LPHQVLRQHQ�VWDWLVFKHU.RPSOH[LWlW�XQG�.RPSOL]LHUWKHLW�KHUDQJH]RJHQ�XQG�XQWHU�(LQEH]LHKXQJ�GHV�=HL�WDVSHNWHV�GDUJHVWHOOW�ZHUGHQ��>9JO��$EELOGXQJ����@�
��� 'DV�8QWHUQHKPHQVSODQVSLHO�DOV�0RGHOO��EHU�GDV�NRPSOH[H�6\�VWHP�GHU�8QWHUQHKPXQJ
'LH� NRQWH[WXQDEKlQJLJHQ�%HWUDFKWXQJHQ� KDEHQ� JH]HLJW�� GD�� VLFK� HLQ� NRPSOH[HU*HJHQVWDQGVEHUHLFK�DXV�6\VWHPHQ�DXIJHEDXW�GHQNHQ�Ol�W��XQG�YHUVFKLHGHQH�$UWHQYRQ�.RPSOH[LWlW�DXIZHLVW��,P�IROJHQGHQ�VROO�QXQ�GLH�0|JOLFKNHLW�XQWHUVXFKW�ZHU�GHQ��PLW� GHP� ,QVWUXPHQW� GHU� 6\VWHPGLIIHUHQ]LHUXQJ� XQG� 6\VWHPNRPSOH[LWlW� HLQ8QWHUQHKPHQVSODQVSLHOPRGHOO� ]X� GLIIHUHQ]LHUHQ�� GHVVHQ� .RPSOH[LWlWVGLPHQVLR�QHQ�]X�EHQHQQHQ�XQG�HLQ�.RPSOH[LWlWVPD��DE]XOHLWHQ�
(V� HUIROJW� GDKHU� DQ� GLHVHU� 6WHOOH� HLQH�%HWUDFKWXQJ� XQWHU� NRQWH[WDEKlQJLJHQ�*H�VLFKWVSXQNWHQ��ZREHL�GDYRQ�DXV]XJHKHQ� LVW��GD�� HLQH�NRQWH[WDEKlQJLJH�%HWUDFK�WXQJ�XQWHU�]ZHL�*HVLFKWVSXQNWHQ�P|JOLFK�LVW��=XP�HLQHQ�LVW�DXFK�KLHU�GDYRQ�DXV�]XJHKHQ��GD��GDV�6\VWHP�GHU�8QWHUQHKPXQJ�HLQHU�$QZHQGXQJ�GHU�$OOJHPHLQHQ6\VWHPWKHRULH�]XJlQJOLFK�LVW���� :HLWHUKLQ�LVW�GDYRQ�DXV]XJHKHQ��GD��GLH�EHWULHE�OLFKH�.RPSOH[LWlW�HLQ�]HQWUDOHV�0RPHQW�GHU�8QWHUQHKPXQJ�GDUVWHOOW���� (V�LVW�GD�KHU� ]X� IROJHUQ��8QWHU� NRQWH[WDEKlQJLJHQ�*HVLFKWVSXQNWHQ� NDQQ�.RPSOH[LWlW� DOVDWWULEXWLYH�(LJHQVFKDIW� GHV� 6\VWHPV� GHU�8QWHUQHKPXQJ� DQJHVHKHQ�ZHUGHQ��ZHO�FKHV�HLQHU�$QZHQGXQJ�GHU�$OOJHPHLQHQ�6\VWHPWKHRULH�]XJlQJOLFK�LVW�

��� 9JO��/XKPDQQ��1����.RPSOH[LWlW��������6S���������� 9JO��$EVFKQLWW������'DV�6\VWHP�GHU�8QWHUQHKPXQJ�
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����� 'LIIHUHQ]LHUXQJ�XQG�.RPSOH[LWlW�LP�8QWHUQHKPHQVSODQVSLHO
������� 'LIIHUHQ]LHUXQJ�LP�8QWHUQHKPHQVSODQVSLHO
(V�NRQQWH�IHVWJHKDOWHQ�ZHUGHQ��GD��/XKPDQQ�GDYRQ�DXVJHKW��GD��6\VWHPH�GLIIH�UHQ]LHUEDU�VLQG��,Q�GLHVHP�=XVDPPHQKDQJ�ZXUGH�EHUHLWV�DXVJHI�KUW��GD��GLH�'LI�IHUHQ]�YRQ�6\VWHP�XQG�8PZHOW�LQ�HLQHU�7KHRULH�GHU�6\VWHPGLIIHUHQ]LHUXQJ�P�Q�GHW���� $Q�GLHVHU�6WHOOH�VROO�QXQ�DXIJH]HLJW�ZHUGHQ��GD��GLH�7KHRULH�GHU�6\VWHP�GLIIHUHQ]LHUXQJ�GLH�0|JOLFKNHLW�ELHWHW�� HLQ�8QWHUQHKPHQVSODQVSLHOPRGHOO� ]X�GLI�IHUHQ]LHUHQ�
(V�LVW�KLHU�GLH�7DWVDFKH�HQWVFKHLGHQG��GD��HLQ�6\VWHPPRGHOO�NHLQ�LVRPRUSKHV�$E�ELOG�GHV�5HDOV\VWHPV�VHLQ�PX���ZRI�U�]ZHL�*U�QGH�DQ]XI�KUHQ�VLQG��=XP�HLQHQNDQQ�GHU�8PJDQJ�PLW�HLQHP�0RGHOO�QXU�GDQQ�VLQQYROO�VHLQ��ZHQQ�GLHV�HLQH�$E�VWUDNWLRQ� GHV� 5HDOV\VWHPV� GDUVWHOOW�� ]XP� DQGHUHQ� NDQQ� HV� QXU� VHOWHQ� JHOLQJHQ�5HDOV\VWHPH�LQ�DOOHQ�LKUHQ�$XVSUlJXQJHQ�YROOVWlQGLJ�]X�HUIDVVHQ��VR�GD��0RGHOOHQRWZHQGLJHUZHLVH�XQYROOVWlQGLJ� VHLQ�P�VVHQ��$XVUHLFKHQG� LVW� HV��+RPRPRUSKLH]X�IRUGHUQ��ZRPLW�DXFK�GHU�6\VWHPDQVDW]�0RGHOOH�QLFKW�YRQ�GHU�FHWHULV�SDULEXV�.ODXVHO�EHIUHLW����
(V�NDQQ�GDKHU� LP�ZHLWHUHQ GDYRQ�DXVJHJDQJHQ�ZHUGHQ��GD��GDV�8QWHUQHKPHQV�SODQVSLHOPRGHOO�YHUVFKLHGHQH�$EVWUDNWLRQVQLYHDXV�DXIZHLVW�XQG�GDPLW�HLQHU�'LI�IHUHQ]LHUXQJ� ]XJlQJOLFK� LVW�� 'LHVHU� 'LIIHUHQ]LHUXQJ� OLHJHQ� GDEHL� ]ZHL� XQWHU�VFKLHGOLFKH� 6\VWHPDQVlW]H� ]XJUXQGH�� 'LHV� LVW� LP� +LQEOLFN� DXI� GLH� ERWWRP�XS�%HWUDFKWXQJ�GHU� H[WUDVSHNWLYH�6\VWHPDQVDW]�� EHL� GHP�DOOH�7HLOH�GHV�6\VWHPV�DOV6XEV\VWHPH�YHUVWDQGHQ�ZHUGHQ�� GLH� GXUFK�9HUHLQLJXQJ� GDV�*HVDPWV\VWHP� HUJH�EHQ�� ,P� +LQEOLFN� DXI� GLH� WRS�GRZQ�%HWUDFKWXQJ� LVW� GLHV� GHU� LQWURVSHNWLYH� 6\�VWHPDQVDW]��GHU�YRQ�HLQHU�V\VWHPDWLVFKHQ�=HUOHJXQJ�GHV�*HVDPWV\VWHPV� LQ�VHLQH6XEV\VWHPH�DXVJHKW����
��� 9JO��0DOLN��)�� �6WUDWHJLH���������� 9JO��$EVFKQLWW��������'LIIHUHQ]LHUXQJ�DOV�NRQVWLWXWLYH�(LJHQVFKDIW�YRQ�6\VWHPHQ���� 9JO��$EVFKQLWW����������'DV�8QWHUQHKPHQVSODQVSLHO��(LQ�6LPXDOWLRQVPRGHOO���� 9JO��0�OOHU�0HUEDFK��+����$UWHQ��������6������II��)�U�GLH�%HWUDFKWXQJHQ�LQ�.DSLWHO�VHFKVNDQQ�VSlWHU�GHU�NRQVWUXNWLYH�6\VWHPDQVDW]�DQJHQRPPHQ�ZHUGHQ��GHU�GLH�EHLGHQ�KLHU�GDUJH�VWHOOWHQ�$QVlW]H� ]X� HLQHP�JDQ]KHLWOLFKHQ�6\VWHPYHUVWlQGQLV� YHUHLQW�� 9JO��$EVFKQLWW� ����'LH�XQWHUQHKPHULVFKH�+DQGOXQJVNRPSHWHQ]�
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'DEHL� NDQQ� GDV� 6\VWHP� GHU� 8QWHUQHKPXQJ�� LP� 6LQQH� HLQHU� ERWWRP�XS�%HWUDFKWXQJ����� DOV�(UJHEQLV� HLQHU�6\QWKHVH� DXV� YHUVFKLHGHQHQ�6XEV\VWHPHQ� DQ�JHQRPPHQ�ZHUGHQ��'LH� NOHLQVWHQ�%H]LHKXQJVNRPSOH[H�� GLH� LQ� GLHVHQ� 6\VWHPHQEHWUDFKWHW�ZHUGHQ�� ODVVHQ� VLFK� KLHU� DOV� (OHPHQWH� NHQQ]HLFKQHQ��ZREHL� (OHPHQWHVHKU� ZRKO� HLJHQH� NRPSOH[H� 6\VWHPH� VHLQ� N|QQHQ�� 6LH� ZHUGHQ� MHGRFK� GDQQ� DOV(OHPHQWH�EH]HLFKQHW��ZHQQ� LKUH� LQWHUQH�6WUXNWXU�QLFKW�PHKU�%HWUDFKWXQJVJHJHQ�VWDQG�LVW��VRQGHUQ�QXU�GLH�:LUNXQJHQ�LKUHU�9HUKDOWHQVZHLVHQ�DXI�GDV�]X�XQWHUVX�FKHQGH�6\VWHP�LQWHUHVVLHUHQ���� 'LHV�NDQQ�EHLVSLHOKDIW�DQKDQG�HLQHU�KRUL]RQWDOHQ'LIIHUHQ]LHUXQJ�GDUJHVWHOOW�ZHUGHQ��>9JO��$EELOGXQJ����@�

$��

$���
$��

$���
$��

$��� $���
$�Q

$�Q�$�Q�
$EELOGXQJ����� +RUL]RQWDOH� 'LIIHUHQ]LHUXQJ� LP� 6LQQH� HLQHU� ERWWRP�XS�%HWUDFKWXQJ���
,P�6LQQH�HLQHU�WRS�GRZQ�%HWUDFKWXQJ��� NDQQ�GDV�6\VWHP�8QWHUQHKPXQJ�GHPJH�JHQ�EHU� DOV� =HUOHJXQJ� LQ� YHUVFKLHGHQH� 6XEV\VWHPH� DQJHQRPPHQ� ZHUGHQ�� 'LHVNDQQ� EHLVSLHOKDIW� DQKDQG� HLQHU� YHUWLNDOHQ� 'LIIHUHQ]LHUXQJ� GDUJHVWHOOW� ZHUGHQ�>9JO��$EELOGXQJ����@�

��� %HL�GHU�%RWWRP�8S�0HWKRGH�VROO�GXUFK�GHQ�$XIEDX�YRQ�7HLOO|VXQJHQ�HLQH�QHXH�*HVDPWO|�VXQJ�NRQVWUXLHUW�ZHUGHQ��9JO��%LHWKDKQ��-���0XFNVFK��+���5XI��:����,QIRUPDWLRQVPDQD�JHPHQW��������6�������� %OHLFKHU��.����(QWZLFNOXQJ��+HIW�����������6����I���� 'LH�$UW�GHU�'DUVWHOOXQJ�HUIROJW�KLHU�LQ�$QOHKQXQJ�DQ�.ORW]E�FKHU� .ORW]E�FKHU��5�� �3ODQ�VSLHOHQWZLFNOXQJ��������6�������'LHVHU�VSULFKW�MHGRFK�LQ�GLHVHP�=XVDPPHQKDQJ�YRQ�KRUL�]RQWDOHU�6\VWHPNRPSOH[LWlW��9JO��GHUV����3ODQVSLHOHQWZLFNOXQJ��������6��������� %HL�GHU�7RS�'RZQ�0HWKRGH�ZHUGHQ�7HLOSUREOHPH�NRQVWUXLHUW��GLH�LKUHQ�8UVSUXQJ�LQ�HLQHP$XVJDQJVSUREOHP�KDEHQ��9JO��%LHWKDKQ��-���0XFNVFK��+���5XI��:����,QIRUPDWLRQVPDQD�JHPHQW��������6������
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$��� $��� $���$���

$�Q�$�Q�
$EELOGXQJ����� 9HUWLNDOH� 'LIIHUHQ]LHUXQJ� LP� 6LQQH� HLQHU� WRS�GRZQ�%HWUDFKWXQJ���
������� .RPSOH[LWlW�LP�8QWHUQHKPHQVSODQVSLHO
(V�NRQQWH�ZHLWHUKLQ�IHVWJHKDOWHQ�ZHUGHQ��GD��/XKPDQQ�GDYRQ�DXVJHKW��GD��]ZL�VFKHQ�(OHPHQW� XQG�5HODWLRQ� HLQH�'LIIHUHQ]� H[LVWLHUW�� ,Q� GLHVHP� =XVDPPHQKDQJZXUGH� EHUHLWV� DXVJHI�KUW�� GD�� GLH�'LIIHUHQ]� YRQ� (OHPHQW� XQG� 5HODWLRQ� LQ� HLQHU7KHRULH� GHU� 6\VWHPNRPSOH[LWlW� P�QGHW���� $Q� GLHVHU� 6WHOOH� VROO� QXQ� DXIJH]HLJWZHUGHQ��GD��GLH�7KHRULH�GHU�6\VWHPNRPSOH[LWlW�GLH�0|JOLFKNHLW�ELHWHW��.RPSOH�[LWlWVGLPHQVLRQHQ�I�U�HLQ�8QWHUQHKPHQVSODQVSLHOPRGHOO�]X�EHVWLPPHQ�
$XFK�DQ�GLHVHU�6WHOOH�LVW��LQ�EH]XJ�DXI�GDV�8QWHUQHKPHQVSODQVSLHO�]XQlFKVW�GDYRQDXV]XJHKHQ�� GD�� GXUFK� GLH� $QZHQGXQJ� GHU� 6LPXODWLRQ� DXI� GDV� 6\VWHPPRGHOO�ZHOFKHV�GLH�5HDOLWlW�LQ�GHQ�¤�LP�+LQEOLFN�DXI�GLH�)UDJHVWHOOXQJ�¤�DOV�ZLFKWLJ�HU�DFKWHWHQ� $VSHNWHQ� DEELOGHW�� HLQ� 6LPXODWLRQVPRGHOO� HQWVWHKW�� 'D� HV� GLH� 5HDOLWlWMHGRFK�QXU�LQ�DXVJHZlKOWHQ�$VSHNWHQ�HUID�W��ZLUG�OHGLJOLFK�YRUJHWlXVFKW��GD��GLH$EELOGXQJ� GHU� :LUNOLFKNHLW� HQWVSULFKW�� 'XUFK� GLH� 0RGHOOELOGXQJ� HUIROJW� GDKHUHLQH�$EVWUDNWLRQ��EHU�GLH�UHDOHQ�*HJHEHQKHLWHQ��ZREHL�GLHVH�$UW�GHU�.RPSOH[LWlWDOV�$EELOGXQJVNRPSOH[LWlW�EH]HLFKQHW�ZHUGHQ�NDQQ�

��� 'LH�$UW�GHU�'DUVWHOOXQJ�HUIROJW KLHU�LQ�$QOHKQXQJ�DQ�.ORW]E�FKHU��.ORW]E�FKHU��5�� �3ODQ�VSLHOHQWZLFNOXQJ��������6�������'LHVHU�VSULFKW�MHGRFK�LQ�GLHVHP�=XVDPPHQKDQJ�YRQ�YHUWL�NDOHU�6\VWHPNRPSOH[LWlW��9JO��GHUV����3ODQVSLHOHQWZLFNOXQJ��������6��������� 9JO��$EVFKQLWW��������.RPSOH[LWlW�DOV�DWWULEXWLYH�(LJHQVFKDIW�YRQ�6\VWHPHQ�
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:HLWHUKLQ�LVW�LQ�EH]XJ�DXI�GLH�8QWHUQHKPXQJ�IHVW]XKDOWHQ��GD��HV�VLFK�KLHU�XP�HLQRIIHQHV� 6\VWHP� KDQGHOW���� ,Q� GLHVHP� =XVDPPHQKDQJ� ZLUG� GHU� $VSHNW� ZLFKWLJ�GD�� 6\VWHPH�*UHQ]HQ� DXIZHLVHQ�� GLH� MHGRFK� QLFKW� RKQH� HLQ� GDKLQWHU� ]X� GHQNHQVLQG�� XQG� GHPJHPl�� GLH� 5HDOLWlW� GHV� -HQVHLWV� XQG� GDPLW� GLH� 0|JOLFKNHLW� GHVhEHUVFKUHLWHQV�YRUDXVVHW]HQ��6LH�ZHLVHQ�DOVR�QDFK�DOOJHPHLQHP�9HUVWlQGQLV�HLQH'RSSHOIXQNWLRQ�� LP� 6LQQH� HLQHU� JOHLFKHUPD�HQ� 7UHQQXQJ� XQG� 9HUELQGXQJ� YRQ6\VWHP�XQG�8PZHOW� DXI���� 'XUFK�*UHQ]GHILQLWLRQHQ� VLQG�6\VWHPH� GDKHU� LQ� GHU/DJH�VLFK�JOHLFKVDP�]X�|IIQHQ�XQG�]X�VFKOLH�HQ��GD�LQIROJHGHVVHQ�LQWHUQH�5HODWLR�QHQ� YRQ� H[WHUQHQ� 5HODWLRQHQ� XQWHUVFKLHGHQ�� JOHLFK]HLWLJ� DEHU� DXFK� DXIHLQDQGHUEH]RJHQ�ZHUGHQ�N|QQHQ���� 'LH�.RQVWLWXWLRQ�HLQHU�*UHQ]H�YRP�6\VWHP�]XU�8P�ZHOW� I�KUW� GDEHL� GD]X�� GD�� (OHPHQWH� NRQVHTXHQW� GHP� 6\VWHP� RGHU� GHU�8PZHOW]X]XUHFKQHQ�VLQG��'LH�5HODWLRQHQ�N|QQHQ�GHPJHJHQ�EHU� DXFK� ]ZLVFKHQ�6\VWHPXQG�8PZHOW�EHVWHKHQ����
'DV� EHGHXWHW� I�U� GDV� 6\VWHP� GHU� 8QWHUQHKPXQJ�� GD�� GLH� LQ� LKP� H[LVWLHUHQGHQ(OHPHQWH�JHJHQ�EHU�GHU�8PZHOW�DEJHJUHQ]W�ZHUGHQ�N|QQHQ�XQG�GDPLW�HLQH�NRQ�VHTXHQWH� =XUHFKQXQJ� ]XP� 6\VWHP� GHU� 8QWHUQHKPXQJ� HUP|JOLFKHQ�� :HLWHUKLQN|QQHQ� DXFK� GLH� ]ZLVFKHQ� GHQ� (OHPHQWHQ� H[LVWLHUHQGHQ� 5HODWLRQHQ� NRQVHTXHQWGHP� 6\VWHP� GHU� 8QWHUQHKPXQJ� ]XJHUHFKQHW� ZHUGHQ�� ,QQHUKDOE� GHU� *HVDPW]DKOGHU�LP�6\VWHP�GHU�8QWHUQHKPXQJ�H[LVWLHUHQGHQ�(OHPHQWH�ZHLVHQ�HLQLJH�GHU�(OH�PHQWH� MHGRFK� 5HODWLRQHQ� ]XU� 8PZHOW� DXI�� 'LHV� N|QQHQ� EVSZ�� (OHPHQWH� ZLH0DUNWIRUVFKXQJ�RGHU�%HVFKDIIXQJ�VHLQ��(V� LVW�GDKHU�GDYRQ�DXV]XJHKHQ��GD��GDV6\VWHP�8QWHUQHKPXQJ�HLQHQ�*UDG�DQ�.RPSOH[LWlW�DXIZHLVW��GHU�NRQVHTXHQW�GHP6\VWHP�]X]XUHFKQHQ�LVW��ZHQQ��XQWHU�%HU�FNVLFKWLJXQJ�HLQHU�*UHQ]GHILQLWLRQ��GLH8QWHUQHKPXQJ�DOV�JHVFKORVVHQHV�6\VWHP�EHWUDFKWHW�ZLUG�
8QWHU�9HUQDFKOlVVLJXQJ�GHU�*UHQ]GHILQLWLRQ�HUK|KW�VLFK�GLHVHU�*UDG�DQ�.RPSOH�[LWlW� MHGRFK�XP�HLQHQ�$QWHLO��GHU�VLFK�DXV�GHP�&KDUDNWHU�GHU�8QWHUQHKPXQJ�DOVRIIHQHV�6\VWHP�HUJLEW��6R�ZHUGHQ�KLHU�]XVlW]OLFK�GLH�5HODWLRQHQ�GHU�(OHPHQWH��GLH5HODWLRQHQ� ]X� 8PZHOWHOHPHQWHQ� DXIZHLVHQ�� EHU�FNVLFKWLJW�� ZDV� LPSOL]LHUW�� GD�DXFK�GLH�8PZHOWHOHPHQWH�(LQJDQJ�LQ�GLH�%HWUDFKWXQJ�ILQGHQ��%HL�HLQHU�LVROLHUWHQ
��� 9JO��$EVFKQLWW��������/LYHZDUH�(QYLURQPHQW���� 9JO��/XKPDQQ��1����6\VWHPH��������6�������� 9JO��/XKPDQQ��1����6\VWHPH��������6�������� 9JO��/XKPDQQ��1�� �6\VWHPH��������6�����
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%HWUDFKWXQJ�GHU�8QWHUQHKPXQJ�DOV�JHVFKORVVHQHV�6\VWHP��GLH�GXUFK�*UHQ]GHILQL�WLRQ� P|JOLFK� LVW�� LVW� GDKHU� YRQ� GHU� .RPSOH[LWlWVGLPHQVLRQ� 6\VWHPNRPSOH[LWlWDXV]XJHKHQ�� %HL� HLQHU� RIIHQHQ� 6\VWHPEHWUDFKWXQJ� LVW� GHPJHJHQ�EHU� ]XVlW]OLFKGLH�.RPSOH[LWlWVGLPHQVLRQ�8PZHOWNRPSOH[LWlW��LQ�EH]XJ�DXI�GLH�I�U�GDV�6\VWHPUHOHYDQWH�.RPSOH[LWlW��DQ]XI�KUHQ�
'LH�8QWHUQHKPHQVVWUXNWXU� LVW� QXQ� ]XP� HLQHQ� LQ� VWDWLVFKHU� 6LFKW� NRPSOH[HU� 1D�WXU���� 'LH� VWDWLVFKH� .RPSOH[LWlW� GHU� 8QWHUQHKPHQVVWUXNWXU� ZLUG� LP� 8QWHUQHK�PHQVSODQVSLHOPRGHOO�GXUFK�GLH�6WUXNWXU�GHV�0RGHOOV�UHSUlVHQWLHUW�XQG�KlQJW�YRQGHU� $Q]DKO� GHU� EHU�FNVLFKWLJWHQ� (OHPHQWH� VRZLH� GHP� *UDG� LKUHU� 9HUQHW]WKHLWDE���� 'LHVHU�$VSHNW�NDQQ�XQWHU�%HU�FNVLFKWLJXQJ�GHU�NRQVWLWXLHUHQGHQ�0HUNPDOHYRQ�6\VWHPHQ�QlKHU�EHOHXFKWHW�ZHUGHQ�
6R�IROJHUW�/XKPDQQ�DXV�GHU�$QQDKPH��GD��6\VWHPH�LQ�GHU�/DJH�VLQG��VLFK�JOHLFK�VDP� ]X� |IIQHQ� XQG� ]X� VFKOLH�HQ�� GD�� GLH�8QWHUVFKHLGXQJ� YRQ� RIIHQHP� XQG� JH�VFKORVVHQHP�6\VWHP�QXQ�NHLQHQ�7\SHQJHJHQVDW]�PHKU�GDUVWHOOW��VRQGHUQ�HLQ�6WHL�JHUXQJVYHUKlOWQLV���� ,Q�GLHVHP�=XVDPPHQKDQJ� N|QQHQ�� XQWHU�9HUQDFKOlVVLJXQJGHU� ]ZLVFKHQ� GHQ� 5DQGHOHPHQWHQ� H[LVWLHUHQGHQ� %H]LHKXQJHQ� ]XU� 8PZHOW�� DOOH(OHPHQWH�NRQVHTXHQW�GHP�6\VWHP�]XJHUHFKQHW�ZHUGHQ��ZRGXUFK�HV�GHQ�&KDUDNWHUHLQHV�JHVFKORVVHQHQ�6\VWHPV�HUKlOW��+LHU�LVW�GDQQ�HLQH�%HWUDFKWXQJ�GHU�(OHPHQWHXQWHU� 9HUQDFKOlVVLJXQJ� GHU� ]ZLVFKHQ� GHQ� (OHPHQWHQ� H[LVWLHUHQGHQ� 5HODWLRQHQP|JOLFK��,Q�GLHVHP�=XVDPPHQKDQJ�NDQQ�GDKHU�GLH�$Q]DKO�GHU�LP�6\VWHPPRGHOODEJHELOGHWHQ�(OHPHQWH� DOV� (OHPHQWHNRPSOH[LWlW� EH]HLFKQHW�ZHUGHQ��'LH�$Q]DKOGHU�5HODWLRQHQ�NDQQ�DOV�5HODWLRQHQNRPSOH[LWlW�EH]HLFKQHW�ZHUGHQ�
:HUGHQ� MHGRFK� DXFK� GLH�5HODWLRQHQ� ]ZLVFKHQ� GHQ�5DQGHOHPHQWHQ� XQG� GHU�8P�ZHOW� EHU�FNVLFKWLJW�� VR� LVW� GLH�8QWHUVFKHLGXQJ� ]ZLVFKHQ�(OHPHQWH�� XQG�5HODWLR�QHQNRPSOH[LWlW�DXI]XKHEHQ��'LHV�EHJU�QGHW�VLFK�LQ�=XVDPPHQKDQJ�PLW�GHP�REHQDXVJHI�KUWHQ� $VSHNW�� GD�� LQ� RIIHQHQ� 6\VWHPHQ� NHLQH� LVROLHUWH� %HWUDFKWXQJ� GHU(OHPHQWH� P|JOLFK� LVW�� VRQGHUQ� GLHVH� DOV� YHUNQ�SIW� DQ]XVHKHQ� VLQG���� :LUG� GLH
��� 9JO��8OULFK��+����8QWHUQHKPXQJ��������6��������� 9JO��2UWK��&����8QWHUQHKPHQVSODQVSLHOH��������6�������� 9JO��0RULQ��(����0pWKRGH�������� LQVEHV��6�� ���� II�� ]LWLHUW� QDFK�/XKPDQQ��1�� �6\VWHPH�������6�������� 9JO��$EVFKQLWW������'LH�$OOJHPHLQH�6\VWHPWKHRULH�
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8QWHUQHKPXQJ� LP�8QWHUQHKPHQVSODQVSLHOPRGHOO� LQ� LKUHP�&KDUDNWHU� DOV� RIIHQHV6\VWHP�DEJHELOGHW�� VR� LVW� LQ�=XVDPPHQKDQJ�PLW� HLQHU�%HWUDFKWXQJ� GHV�*HVDPW�PRGHOOV� GDYRQ� DXV]XJHKHQ�� GD��(OHPHQWH�� XQG�5HODWLRQHQNRPSOH[LWlW� QLFKW� XQ�DEKlQJLJ�YRQHLQDQGHU�EHWUDFKWHW�ZHUGHQ�N|QQHQ�
%OLVV� OHLWHW� LQ� GLHVHP�=XVDPPHQKDQJ� DXV� GHP�9HUVWlQGQLV� HLQHV�.RPSOH[LWlWV�JHIlOOHV� QDFK� /XKPDQQ��� HLQ� 6XEVWLWXWLRQVYHUKlOWQLV� ]ZLVFKHQ� (OHPHQWH�� XQG5HODWLRQHQNRPSOH[LWlW� DE� XQG� EH]HLFKQHW� GLHVHV� DOV�.RPSOH[LWlWVJUDG� HLQHV� 6\�VWHPV���� ,Q� RIIHQHQ� 6\VWHPHQ� LVW� GDKHU� YRQ� .RPSOH[LWlWVJUDGHQ� DXV]XJHKHQ�>9JO��$EELOGXQJ����@�

$Q]DKO�GHU�6\VWHPHOHPHQWH�(OHPHQWHNRPSOH[LWlW�
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LRQHQ
NRPS

OH[LWl
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PLW. .RPSOH[LWlWVJUDG�GHV�6\VWHPV��PLW�. � !�.��

.� .�

$EELOGXQJ����� 'DV�.RQ]HSW�GHU�,VR�.RPSOH[LWlWVNXUYHQ���
'LH� 8QWHUQHKPHQVVWUXNWXU� LVW� ZHLWHUKLQ� DXFK� LQ� G\QDPLVFKHU� 6LFKW� NRPSOH[HU1DWXU���� 6R� XQWHUOLHJW� GLH�8QWHUQHKPXQJ�9HUlQGHUXQJHQ� LP�=HLWDEODXI��'LHVHQ9HUlQGHUXQJHQ� OLHJHQ�6WHXHUXQJV��XQG�5HJHOXQJVYRUJlQJH�]XJUXQGH��GLH�]X�EH�VRQGHUHQ�$QIRUGHUXQJHQ�LP�+LQEOLFN�DXI�GHUHQ�$QDO\VH�I�KUHQ��(V�LVW�GDKHU�QLFKWKLQOlQJOLFK�� OHGLJOLFK� SXQNWXHOOH� %HWUDFKWXQJHQ� YRQ� 8QWHUQHKPXQJHQ� GXUFK]X�I�KUHQ��9LHOPHKU� LVW� HV� QRWZHQGLJ� DXFK�6WUXNWXU�� XQG�9HUKDOWHQVlQGHUXQJHQ� LP
��� 9JO��$EVFKQLWW��������.RPSOH[LWlW�DOV�DWWULEXWLYH�(LJHQVFKDIW�YRQ�6\VWHPHQ���� 9JO��%OLVV��&����0DQDJHPHQW��������6�����II���� %OLVV��&�� �0DQDJHPHQW��������6�������� 9JO��8OULFK��+����8QWHUQHKPXQJ��������6������II�
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=HLWDEODXI�]X�EHQHQQHQ���� ,Q�=XVDPPHQKDQJ�PLW�HLQHU�G\QDPLVFKHQ�%HWUDFKWXQJGHV�LP�8QWHUQHKPHQVSODQVSLHO�EHWUDFKWHWHQ�6\VWHPDXVVFKQLWWHV�N|QQHQ�GLH�LGHQWL�IL]LHUWHQ�3ODQVSLHONRPSRQHQWHQ�KHUDQJH]RJHQ�ZHUGHQ���� 6R�LVW�HV�EVSZ��P|JOLFK�$XVVDJHQ� ]X�9HUlQGHUXQJHQ� LP� =HLWYHUODXI� EH]�JOLFK� GHV� 6SLHOVWDQGHV�� ]XU� 6L�WXDWLRQ� LQ� GHQ� 3ODQVSLHOJUXSSHQ� XQG� LKUHV� (LQIOXVVHV� DXI� GHQ� 6SLHOYHUODXI�� ]XU6LWXDWLRQ� GHV� 6SLHOOHLWHUV� VRZLH� DXFK� ]XU� LQGLYLGXHOOHQ� 6LWXDWLRQ� HLQHV� 6SLHOHUVYRU]XQHKPHQ����
)�U�HLQ�8QWHUQHKPHQVSODQVSLHOPRGHOO��GDV�GLH�8QWHUQHKPXQJ�DOV�RIIHQHV�6\VWHPDEELOGHW��HUJHEHQ�VLFK�LQVJHVDPW�IROJHQGH�'LPHQVLRQHQ�YRQ�.RPSOH[LWlW�
.203/(;,7b76',0(16,21 , $EELOGXQJVNRPSOH[LWlW.203/(;,7b76',0(16,21�,, .RPSOH[LWlWVJUDG� .� ,,�� GDV� VXEVWLWXWLYH� 9HU�KlOWQLV� YRQ� (OHPHQWH�� XQG� 5HODWLRQHQNRPSOH�[LWlW��LQ�EH]XJ�DXI�GLH�8PZHOW��$Q]DKO�GHU�LP0RGHOO� EHU�FNVLFKWLJWHQ� 8PZHOWHOHPHQWH� VR�ZLH�LKUH�5HODWLRQHQ�]X�5DQGHOHPHQWHQ�GHV�6\�VWHPV�.203/(;,7b76',0(16,21�,,, .RPSOH[LWlWVJUDG�.� ,,,�� GDV� VXEVWLWXWLYH� 9HU�KlOWQLV� YRQ� (OHPHQWH�� XQG� 5HODWLRQHQNRPSOH�[LWlW�� LQ�EH]XJ�DXI�GDV�6\VWHP��$Q]DKO�GHU� LP0RGHOO� EHU�FNVLFKWLJWHQ� 6\VWHPHOHPHQWH� XQG5HODWLRQHQ�.203/(;,7b76',0(16,21�,9 .RPSOH[LWlWVJUDG� .� ,9�� 'LH 9HUlQGHUOLFKNHLWGHV�.RPSOH[LWlWVJUDGHV�.�,,.203/(;,7b76',0(16,21�9 .RPSOH[LWlWVJUDG� .� 9�� 'LH� 9HUlQGHUOLFKNHLWGHV�.RPSOH[LWlWVJUDGHV�.�,,,

��� 9JO��)XFKV�:HJQHU��*����³6\VWHPDQDO\VH¦��������6������'DV� VHW]W� VSH]LILVFKH�9HUIDKUHQYRUDXV��ZREHL� GDV� ,QVWUXPHQWDULXP�GHU�5HJHOXQJVWKHRULH� YRQ� EHVRQGHUHU�:LFKWLJNHLW� LVW�9JO��GLHV����³6\VWHPDQDO\VH¦��������6�����XQG�GLH�GRUW�DQJHJHEHQH�/LWHUDWXU���� 9JO��$EVFKQLWW������'LH�$OOJHPHLQH�6\VWHPWKHRULH���� 9JO��DXFK�2UWK��&����8QWHUQHKPHQVSODQVSLHOH��������6�����
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$EELOGXQJ����� 7RS�'RZQ�=HUOHJXQJ�HLQHV�RIIHQHQ�6\VWHPV�PLW���
 6\VWHPXPZHOW 8PZHOWHOHPHQW� Q�� GDV� DXI� GHP� $EVWUDNWLRQVQLYHDX� Q� HLQH9HUNQ�SIXQJ�]XP�RIIHQHQ�6\VWHP�DXIZHLVW 2IIHQHV�6\VWHPPRGHOO

��� 'LH� hEHUOHJXQJHQ� ]XU� (QWZLFNOXQJ� GHV� YRUOLHJHQGHQ�0RGHOOV� ZXUGHQ� GXUFK� GLH� 6$'7�0HWKRGH�>�6WUXFWXUDO�$QDO\VLV�DQG�'HVLJQ�7HFKQLTXH�@ DQJHUHJW��GLH�YRQ�5RVV�LQ�GHQ�DXV�JHKHQGHQ���HU�-DKUHQ�HQWZLFNHOW�ZXUGH�XQG�HLQH�JUDSKLVFKH�6SUDFKIRUP�]XU�8QWHUVW�W]XQJGHU�('9�6\VWHP�(QWZLFNOXQJ�GDUVWHOOW��9JO��5RVV��'�7����$SSOLFDWLRQV��������0LW�LKU�NDQQGLH�6WUXNWXU�XQG�GHU�$XIEDX�HLQHV�6\VWHPV�EHVFKULHEHQ�ZHUGHQ��XQG�VLH�NDQQ�SULQ]LSLHOO�DXIEHOLHELJH�6\VWHPH�DQJHZHQGHW�ZHUGHQ��'LH�IRUWVFKUHLWHQGHQ�hEHUOHJXQJHQ�]HLJWHQ�MHGRFK�GD�� HLQH� hEHUWUDJEDUNHLW� LQ� GLHVHP� =XVDPPHQKDQJ� QLFKW� P|JOLFK� LVW�� GD� GLH� 6$'7�0HWKRGH�XQWHU�HLQHP�6\VWHP�HLQH�QDFK�DX�HQ�>8PZHOW@�XQG�LQQHQ�>'HWDLOOLHUXQJVJUDG@�DE�JHJUHQ]WH��JHRUGQHWH�0HQJH�YRQ�(OHPHQWHQ��]ZLVFKHQ�GHQHQ�%H]LHKXQJHQ�XQG�$EKlQJLJ�NHLWHQ� EHVWHKHQ�� YHUVWDQGHQ� ZLUG�� 9JO��0DUFD�� '�$��� 0F*RZDQ�� &�/�� �6$'7� ������0D\UKRIHU��0����$QDO\VH��������6������

(�QQ
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$�Q  $EVWUDNWLRQVQLYHDX�Q ,P�0RGHOO�EHU�FNVLFKWLJWHV�6\VWHPHOHPHQW�Q��RKQH�8PZHOW�EH]XJ��DXI�GHP�$EVWUDNWLRQVQLYHDX�Q ,P� 0RGHOO� EHU�FNVLFKWLJWHV� 6\VWHPHOHPHQW� Q� �PLW8PZHOWEH]XJ��DXI�GHP�$EVWUDNWLRQVQLYHDX�Q =ZLVFKHQ�]ZHL�6\VWHPHOHPHQWHQ�H[LVWLHUHQGH��HLQVHLWLJH�%H�]LHKXQJ =ZLVFKHQ�]ZHL�6\VWHPHOHPHQWHQ�H[LVWLHUHQGH��ZHFKVHOVHLWLJH%H]LHKXQJ 8PZHOWHOHPHQW� Q�� GDV� DXI� GHP�$EVWUDNWLRQVQLYHDX� Q� NHLQH9HUNQ�SIXQJ� DXIZHLVW�� MHGRFK� PLW� HLQHP� 8PZHOWHOHPHQWYHUNQ�SIW� LVW�� GDV� DXI� GHP� $EVWUDNWLRQVQLYHDX� Q� HLQH� 9HU�NQ�SIXQJ�]XP�6\VWHP�DXIZHLVW 8PZHOWHOHPHQW� Q�� GDV� DXI� GHP� $EVWUDNWLRQVQLYHDX� Q� HLQH9HUNQ�SIXQJ�]XP�6\VWHP�DXIZHLVW =ZLVFKHQ�HLQHP�6\VWHP��XQG�HLQHP�8PZHOWHOHPHQW�H[LVWLH�UHQGH��HLQVHLWLJH�%H]LHKXQJ =ZLVFKHQ�HLQHP�6\VWHP��XQG�HLQHP�8PZHOWHOHPHQW�H[LVWLH�UHQGH��ZHFKVHOVHLWLJH�%H]LHKXQJ
:LUG�ZHLWHUKLQ�YRQ�GHU�0|JOLFKNHLW�HLQHU�YHUWLNDOHQ�XQG�KRUL]RQWDOHQ�WRS�GRZQ�'LIIHUHQ]LHUXQJ�*HEUDXFK�JHPDFKW��VR�N|QQHQ�GLH�VWDWLVFKHQ�.RPSOH[LWlWVGLPHQ�VLRQHQ�� LQ�HLQHU�RIIHQHQ�6\VWHPEHWUDFKWXQJ��JUDSKLVFK�ZLH�REHQ�GDUJHVWHOOW�ZHU�GHQ��>9JO��$EELOGXQJ����@�
,P� IROJHQGHQ�ZLUG� QXQ� DXI� GLH�0|JOLFKNHLW� HLQJHJDQJHQ�� DXV� GHQ� HQWZLFNHOWHQ.RPSOH[LWlWVJUDGHQ�XQG�.RPSOH[LWlWVGLPHQVLRQHQ�HLQ�.RPSOH[LWlWVPD�� I�U� HLQRIIHQHV�6\VWHP�]X�HQWZLFNHOQ�
����� (QWZLFNOXQJ� HLQHV� .RPSOH[LWlWVPD�HV� I�U� GDV� RIIHQH� 6\VWHPGHU�8QWHUQHKPXQJ
8QWHU�%HU�FNVLFKWLJXQJ�GHU�.RPSOH[LWlWVJUDGH�I�U�GDV�RIIHQH�6\VWHP�GHU�8QWHU�QHKPXQJ�NDQQ�QXQ�DQ�GLHVHU�6WHOOH�HLQ�.RPSOH[LWlWVPD��DEJHOHLWHW�ZHUGHQ�

(�QQ
(�QQ

(�QQ

(�QQ
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'DEHL�ZLUG��LP�+LQEOLFN�DXI�GLH�0H�EDUNHLW�YRQ�.RPSOH[LWlWVXQWHUVFKLHGHQ��DXI(KONHQ EH]XJ�JHQRPPHQ��GHU�GLH�.RPSOH[LWlW�YRQ�EHWULHEVZLUWVFKDIWOLFKHQ�0R�GHOOHQ� XQWHUVXFKW�� (U� EHOHXFKWHW� YHUVFKLHGHQH� $QVlW]H� YRQ� .RPSOH[LWlW��� XQGLGHQWLIL]LHUW��XQWHU�%HU�FNVLFKWLJXQJ�HKHU�SUREOHPRULHQWLHUWHU�$QVlW]H��GLH�IROJHQ�GHQ�.RPSOH[LWlWVGLPHQVLRQHQ�HLQHV�EHWULHEVZLUWVFKDIWOLFKHQ�0RGHOOV����
x GLH�*HVDPW]DKO�GHU�9DULDEOHQ�E]Z��3DUDPHWHUx GLH�$Q]DKO�XQWHUVFKLHGOLFKHU�9DULDEOHQ�E]Z��3DUDPHWHUx GHU�*UDG�GHU�8QWHUVFKLHGOLFKNHLW�]ZLVFKHQ�GHQ�9DULDEOHQ�E]Z��3DUDPHWHUQx GLH�$UW�GHU�%H]LHKXQJHQ�]ZLVFKHQ�GHQ�9DULDEOHQ�E]Z��3DUDPHWHUQ�XQGx GLH� 9HUlQGHUOLFKNHLW� GHU� 9DULDEOHQ� XQG� GHU� 9HUNQ�SIXQJHQ� ]ZLVFKHQ� LKQHQE]Z��GHQ�3DUDPHWHUQ�LP�=HLWDEODXI�
)�U� GLH� ZHLWHUH� %HWUDFKWXQJ� ZLUG� QXQ� GLH� REHQ� EHVFKULHEHQH� .RPSOH[LWlWV�GLPHQVLRQ� ,� GHU� $EELOGXQJVNRPSOH[LWlW� KHUDQJH]RJHQ� XQG� GDYRQ� DXVJHJDQJHQ�GD�� VLH� GDV� LQ� 6XPPH� JHQHULHUWH� 3RWHQWLDO� DXV� GHQ� IRUPXOLHUWHQ� .RPSOH[LWlWV�JUDGHQ�HLQHV�RIIHQHQ�6\VWHPV�XPID�W��'LH�IRUPXOLHUWHQ�.RPSOH[LWlWVJUDGH�ODXWH�WHQ�GDEHL�ZLH�IROJW����
x GHU�.RPSOH[LWlWVJUDG�.�,,x GHU�.RPSOH[LWlWVJUDG�.�,,,x GHU�.RPSOH[LWlWVJUDG�.�,9x GHU�.RPSOH[LWlWVJUDG�.�9
8QWHU�+HUDQ]LHKXQJ� GHU� YRQ�(KONHQ� HUPLWWHOWHQ� 'LPHQVLRQHQ� N|QQHQ�ZHLWHUKLQDXFK�GLH�IROJHQGHQ�.RPSOH[LWlWVGLPHQVLRQHQ�DQJHQRPPHQ�ZHUGHQ�
x .RPSOH[LWlWVGLPHQVLRQ�.�9, GLH�$Q]DKO�XQWHUVFKLHGOLFKHU�9DULDEOHQE]Z��3DUDPHWHUx .RPSOH[LWlWVGLPHQVLRQ�.�9,, GHU�*UDG�GHU�8QWHUVFKLHGOLFKNHLW
��� 9JO��(KONHQ��-����0RGHOOHLQVDW]��������6������II���� 9JO��(KONHQ�� -��� �0RGHOOHLQVDW]� ������� 6�� �����.LUVFK EHU�FNVLFKWLJW� GHQ� =HLWDVSHNW� LQ$QOHKQXQJ�DQ�0F)DUODQG� 9JO��.LUVFK��:�� �+DQGKDEXQJ��������6�� ���� I���0F)DUODQG�$�� �3RZHU��������6�����
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]ZLVFKHQ� GHQ� 9DULDEOHQ� E]Z�� 3DUDPH�WHUQx .RPSOH[LWlWVGLPHQVLRQ�.�9,,, GLH�$UW�GHU�%H]LHKXQJHQ�]ZLVFKHQ�GHQ9DULDEOHQ�XQG�3DUDPHWHUQ

.RPSOH[LWlWVJUDG�.�,,

.RPSOH[LWlWVJUDG�.�9.RPSOH[LWlWVJUDG�.�,9

.RPSOH[LWlWVJUDG�.�,,,

.RPSOH[LWlWVGLPHQVLRQ�.�9,,,

.RPSOH[LWlWVGLPHQVLRQ�.�9, .RPSOH[LWlWVGLPHQVLRQ�.�9,,

$EELOGXQJ����� 'LPHQVLRQHQ� GHU� $EELOGXQJVNRPSOH[LWlW� HLQHV� RIIHQHQ6\VWHPV�PLW .RPSOH[LWlW� HLQHV� K\SRWKHWLVFK� DQJHQRPPHQHQ� 8QWHUQHK�PHQVSODQVSLHOV�8� .RPSOH[LWlW� HLQHV� K\SRWKHWLVFK� DQJHQRPPHQHQ� 8QWHUQHK�PHQVSODQVSLHOV�8� 'LIIHUHQ]� ]ZLVFKHQ�GHQ�.RPSOH[LWlWHQ�GHU�K\SRWKHWLVFK� DQ�JHQRPPHQHQ�8QWHUQHKPHQVSODQVSLHOH�8� XQG�8�
'LH�IRUPXOLHUWHQ�.RPSOH[LWlWVJUDGH�XQG�.RPSOH[LWlWVGLPHQVLRQHQ�N|QQHQ�GDQQZHLWHUKLQ�LQ�HLQHP�3RODUNRRUGLQDWHQV\VWHP�GDUJHVWHOOW�ZHUGHQ��ZREHL�GLH�$EELO�GXQJVNRPSOH[LWlW� HLQHV�8QWHUQHKPHQVSODQVSLHOPRGHOOV��ZHOFKHV� HLQ� RIIHQHV�6\�VWHP� DEELOGHW�� DOV� ZHQLJHU� NRPSOH[� HLQ]XVFKlW]HQ� LVW� DOV� GLH� $EELOGXQJV�NRPSOH[LWlW�HLQHV�DQGHUHQ�0RGHOOV��ZHQQ�HV�EH]�JOLFK�GHV�LQ�6XPPH�JHQHULHUWHQ
��� 9JO��$EVFKQLWW����������.RPSOH[LWlW�LP�8QWHUQHKPHQVSODQVSLHO�
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3RWHQWLDOV�DOOHU�JHQDQQWHQ�.RPSOH[LWlWVJUDGH�XQG�.RPSOH[LWlWVGLPHQVLRQHQ�HLQHJHULQJHUH�.RPSOH[LWlW�DXIZHLVW��>9JO��$EELOGXQJ����@�
$Q�GLHVHU�6WHOOH�VROO�QXQ�DXIJH]HLJW�ZHUGHQ��GD��VLFK�GLH�YRUJHQDQQWHQ�(UJHEQLVVHQXQ�]XU�JDQ]KHLWOLFKHQ�6WUXNWXULHUXQJ�GHV�*HJHQVWDQGHV�GHU�8QWHUQHKPHQVJU�Q�GXQJ�HLJQHQ��,Q�GLHVHP�=XVDPPHQKDQJ�LVW�GHU�*HGDQNH�ZLHGHU�DXI]XJUHLIHQ��GD�HLQ� 0RGHOO� GLH� 5HDOLWlW� �QDFKDKPW��� XQG� HLQ� *HJHQVWDQG� H[LVWLHUHQ� PX��� GHU³QDFKJHDKPW¦� ZHUGHQ� NDQQ�� 'DEHL� LVW� HV HQWVFKHLGHQG�� GD�� GLH� 6LPXODWLRQ� GHV6\VWHPV�QLFKW�GLUHNW�HUIROJW��VRQGHUQ��EHU�HLQ�JHGDQNOLFKHV�0RGHOO�GHV�6\VWHPV�ZHOFKHV� VRPLW�DXFK� DOV�6LPXODWLRQVPRGHOO�EH]HLFKQHW�ZHUGHQ�NDQQ��8P�GLHV� ]XJHZlKUOHLVWHQ�� P�VVHQ� GDV� 6\VWHP� VRZLH� GHVVHQ� 3UR]HVVH� EHVFKULHEHQ� ZHUGHQ�'DEHL� VROOHQ� ¤� GHU� ]XJUXQGHOLHJHQGHQ� )UDJHVWHOOXQJ� HQWVSUHFKHQG� ¤� PHLVW� QXUEHVWLPPWH�$VSHNWH�EHWUDFKWHW�ZHUGHQ��:LFKWLJ�LVW�LQ�GLHVHP�=XVDPPHQKDQJ��GD�EHL�GHU�$EVWUDNWLRQ�NHLQ�ZHVHQWOLFKHU�$VSHNW�YHUORUHQJHKW����
'LHV� LVW� LP�+LQEOLFN� DXI�GHQ�*HJHQVWDQG� GHU�8QWHUQHKPHQVJU�QGXQJ�EHVRQGHUVZLFKWLJ��GD�VLFK�VRZRKO�GLH�PDUNWOLFKHQ�DOV�DXFK�GLH�JHQHUHOOHQ�JHVHOOVFKDIWOLFKHQ%HGLQJXQJHQ� VWHWV� YHUlQGHUQ� XQG� GDEHL� VWHWLJ� DQ� .RPSOH[LWlW� ]XQHKPHQ�� 'LHVI�KUW�I�U�8QWHUQHKPHQ�JHQHUHOO��LQVEHVRQGHUH�MHGRFK�I�U�SRWHQWLHOOH�8QWHUQHKPHU�GLH�QHX� LQ�GHQ�0DUNW� HLQWUHWHQ�� GD]X�� GD�� VLH��EHU�JHJHQZlUWLJH�XQG� LQ�GHU�=X�NXQIW� H[LVWLHUHQGH� 0DUNWEHGLQJXQJHQ� QXU� XQYROOVWlQGLJ� LQIRUPLHUW� VLQG���� ZDVVLFK�EHVRQGHUV�DXI�QHX�]X�JU�QGHQGH�8QWHUQHKPHQ�DXVZLUNW��³:lKUHQG�PDQJHOQ�GH�7UDQVSDUHQ]�I�U�GLH�EHVWHKHQGH�8QWHUQHKPXQJ�HLQH�0LQGHUXQJ�GHU�hEHUOHEHQ�VFKDQFHQ� LQ�GHU�=XNXQIW�EHGHXWHW��NDQQ� VLH�EHL� QHX]XJU�QGHQGHQ�8QWHUQHKPXQ�JHQ�GHQ�*HEXUWVYRUJDQJ�DQ�VLFK�XQP|JOLFK�PDFKHQ�¦���
=XQlFKVW�ZLUG��XP�HLQHQ�hEHUEOLFN��EHU�GHQ�JHJHQZlUWLJHQ�6WDQG�GHU�)RUVFKXQJ]X�HUKDOWHQ��GLHVHU�LQ�VHLQHU�FKURQRORJLVFKHQ�(QWZLFNOXQJ�GDUJHOHJW�

��� 9JO��$EVFKQLWW����������'DV�8QWHUQHKPHQVSODQVSLHO��HLQ�6LPXODWLRQVPRGHOO���� 9JO��6]\SHUVNL��1���1DWKXVLXV��.����,QIRUPDWLRQ��������6������
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��� *UXQGODJHQ�GHU�8QWHUQHKPHQVJU�QGXQJ
����� &KURQRORJLVFKH� (QWZLFNOXQJ� GHU� 8QWHUQHKPHQVJU�QGXQJV�IRUVFKXQJ
1DFK� .ODQGW� EHLQKDOWHW� *U�QGXQJVIRUVFKXQJ� HLQHQ� )RUVFKXQJVEHUHLFK�� GHU� GLH*HQHVH� XQG� *HQHWLN� QHXHU� 8QWHUQHKPXQJHQ� XQWHUVXFKW�� 'DQDFK� LVW� GLH� *U�Q�GXQJVIRUVFKXQJ�HLQ�(UNHQQWQLVREMHNW�GHU�EHWULHEVZLUWVFKDIWOLFKHQ��]XPLQGHVW�GHUZLUWVFKDIWVZLVVHQVFKDIWOLFKHQ�)RUVFKXQJ��%HL�HLQHU�JDQ]KHLWOLFKHUHQ�%HWUDFKWXQJZLUG�GDU�EHU�KLQDXV�GLH�6R]LRORJLH��6R]LDOSV\FKRORJLH��3V\FKRORJLH�XQG�GLH�*H�VFKLFKWVZLVVHQVFKDIW�PLW�HLQJHVFKORVVHQ���� 1DFKIROJHQG�ZLUG�HLQ�hEHUEOLFN�]XPGHU]HLWLJHQ� )RUVFKXQJVVWDQG� JHJHEHQ�� +LHU]X� HUIROJW� HLQH� FKURQRORJLVFKH� =X�VDPPHQIDVVXQJ�GHU�YHUVFKLHGHQHQ�6WDQGSXQNWH��GLH�LQ�GHU�'LVNXVVLRQ�]XU�8QWHU�QHKPHQVJU�QGXQJ�LQ�GHU�YHU|IIHQWOLFKWHQ�/LWHUDWXU�HLQJHQRPPHQ�ZHUGHQ�
%LV� LQ�GLH�$QIlQJH�GHU� VLHE]LJHU� -DKUH�KLQHLQ�NDQQ� LP�GHXWVFKVSUDFKLJHQ�5DXPQXU�VHKU�HLQJHVFKUlQNW�YRQ�HLQHU�HLJHQVWlQGLJHQ�*U�QGXQJVIRUVFKXQJ�JHVSURFKHQZHUGHQ���� 'LH�'LVNXVVLRQ�YRQ�8QWHUQHKPHQVJU�QGXQJHQ�LVW�]X�GLHVHP�=HLWSXQNWHQJ� YHUNQ�SIW�PLW� )UDJHQ� GHU�3ODQXQJV�� XQG�2UJDQLVDWLRQVOHKUH�� ,P� -DKUH� ����GDQQ�� XQWHUQDKP� HUVWPDOLJ� 6]\SHUVNL GLH� $QVWUHQJXQJ�� HLQHQ� 3URMHNWEHUHLFK*U�QGXQJVIRUVFKXQJ�DQ�GHU�8QLYHUVLWlW�]X�.|OQ�HLQ]XULFKWHQ���� ,Q�GHQ�IROJHQGHQ-DKUHQ�ODVVHQ�VRZRKO�GLH�KRKH�,QVROYHQ]JHIlKUGXQJ�MXQJHU�8QWHUQHKPHQ�DOV�DXFKGLH� VHLW� -DKU]HKQWHQ� DEQHKPHQGH�6HOEVWlQGLJHQ]DKO�����ZHLWHUKLQ� GLH�(QWVWHKXQJ
��� 6]\SHUVNL��1���1DWKXVLXV��.����,QIRUPDWLRQ��������6��������� 9JO��.ODQGW��+����$NWLYLWlW��������6������'DV�%HJULIIVlTXLYDOHQW�]XU�*U�QGXQJVIRUVFKXQJVWHOOW� LQ� HQJOLVFKVSUDFKLJHQ�8QWHUVXFKXQJHQ� GHU� %HJULII� ³(175(35(1(856+,3� 5(6($5&+¦GDU��+LHU�ZLUG�GHU�$VSHNW�GHV�XQWHUQHKPHULVFKHQ�+DQGHOQV�JHJHQ�EHU�GHP�GHU�(QWVWHKXQJXQG�(QWZLFNOXQJ�QHXHU�8QWHUQHKPHQ�VWlUNHU�LQ�GHQ�9RUGHUJUXQG�JHVWHOOW��9JO��.ODQGW��+���$NWLYLWlW��������6������%DUWK��6�� �([LVWHQ]JU�QGHU��������0DQVWHGWHQ��%�&�� �(QWZLFN�OXQJ���������� 9JO��.ODQGW��+����$NWLYLWlW��������6�������� 9JO�� 1DWKXVLXV�� .��� .ODQGW�� +��� .LUVFKEDXP�� *�� �+UVJ��� �8QWHUQHKPHQVJU�QGXQJ�������6������� 'LH� ]ZHL� VLFK� JHJHQVHLWLJ� EHGLQJHQGHQ�3UR]HVVH� PDUNWZLUWVFKDIWOLFKHU� 6WHXHUXQJ�� *U�Q�GXQJ�XQG�/LTXLGDWLRQ��ZXUGHQ�I�U�GLH�-DKUH������ELV������HPSLULVFK�XQWHUVXFKW��'LHVH�HP�SLULVFKH�8QWHUVXFKXQJ�EHVFKUlQNW�VLFK�OHGLJOLFK�DXI�8QWHUQHKPHQVIOXNWXDWLRQHQ�LP�%HUHLFK1RUGUKHLQ�:HVWIDOHQ��GLH�$XWRUHQ�XQWHUQHKPHQ�MHGRFK�GHQ�9HUVXFK�HLQHU�³+RFKUHFKQXQJ¦DXI�GLH�8QWHUQHKPHQVIOXNWXDWLRQ�LP�JHVDPWHQ�%XQGHVJHELHW��9JO��6]\SHUVNL��1���.LUVFK�EDXP��*����8QWHUQHKPHQVIOXNWXDWLRQ��������=X�GHU�)RUGHUXQJ� QDFK�'DWHQ� ]XU�(UIDVVXQJGHV� *U�QGXQJVJHVFKHKHQV�� DXFK� LQ� GHQ� ��HU� -DKUHQ� VHLWHQV� GHU� DPWOLFKHQ� 6WDWLVWLN� YJO�
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QHXHU�:DFKVWXPVEUDQFKHQ�LQ�-DSDQ�XQG�GHQ�86$�GXUFK�HLQH�9LHO]DKO�YRQ�8QWHU�QHKPHQVJU�QGXQJHQ�VRZLH�VFKOLH�OLFK�GLH�3UREOHPH�EHL�GHU�5HYLWDOLVLHUXQJ�NODV�VLVFKHU� LQGXVWULHOOHU�%UDQFKHQ� LP� ,QODQG�GDV�%HZX�WVHLQ� I�U� GLH�%HGHXWXQJ� YRQ*U�QGXQJHQ�QHXHU�8QWHUQHKPXQJHQ�XQG�GDPLW�HLQH�]XQHKPHQGH�ZLVVHQVFKDIWOL�FKH�%HVFKlIWLJXQJ�PLW�GHU�(QWVWHKXQJ�XQG�(QWZLFNOXQJ�YRQ�8QWHUQHKPHQ��%UDQ�FKHQ� XQG�9RONVZLUWVFKDIWHQ�ZDFKVHQ���� (V�ZLUG� LP�9HUODXI� GHU� ��HU� -DKUH� GHU)UDJH� QDFKJHJDQJHQ�� ZDUXP� HLQ� XQJHQ�JHQGHU� 8QWHUQHKPXQJV�1DFKZXFKV� ]XYHU]HLFKQHQ�LVW�XQG�ZRUDXI�GLH�UHODWLY�KRKHQ�,QVROYHQ]]DKOHQ�LQ�GHU�XQWHUQHKPH�ULVFKHQ�)U�KHQWZLFNOXQJ�]XU�FN]XI�KUHQ�VLQG���� 'D]X�ZHUGHQ�HLQ]HOQH�3UREOHP�NODVVHQ� ]XU� 6LWXDWLRQ� GHU�8QWHUQHKPHQVJU�QGXQJ� JHELOGHW� XQG� GHWDLOOLHUW� GLVNX�WLHUW�
(UVWH�$XIJDEH� GHU�ZLVVHQVFKDIWOLFKHQ� 6HLWH� LVW� HV� QDFK�6]\SHUVNL�� GLH� 3UREOHPHGHU�*U�QGXQJV��XQG�)U�KHQWZLFNOXQJVSODQXQJ�YRQ�8QWHUQHKPXQJHQ�]X�XQWHUVX�FKHQ��'DGXUFK� LVW� JHZlKUOHLVWHW�� GD�� QLFKW� ,QVWUXPHQWH� I�U� 3UREOHPH� HQWZLFNHOWZHUGHQ�� GLH� LQ� GHU�5HDOLWlW� NHLQH� 3UREOHPH� VLQG��'HU� LQVWUXPHQWHOOH�$VSHNW� KDWKLQJHJHQ� ]XQlFKVW� KLQWHU� GLHVHU� $XIJDEH� ]XU�FN]XVWHKHQ�� 6SlWHU� HQWVWDQGHQ� MH�GRFK� DXFK� 3ODQXQJVLQVWUXPHQWH�� 'LHVH� XPID�WHQ� HLQIDFKH� &KHFNOLVWHQ���� DEHUDXFK�PRGHOOKDIWH�$EELOGXQJHQ� HLQHU�*U�QGXQJVXQWHUQHKPXQJ� GXUFK�&RPSXWHU�6LPXODWLRQ���� 'LHVH� VROOWHQ� GHQ� 3ODQXQJVSUR]H�� LQVWUXPHQWHOO� XQWHUVW�W]HQ� XQGGLH� (UIROJVDXVVLFKWHQ� HLQHV� *U�QGXQJVYRUKDEHQV� EHXUWHLOHQ� KHOIHQ�� :HLWHUKLQZXUGH�DXFK�LPPHU�ZLHGHU�GLH�)RUGHUXQJ�QDFK�HLQHU�VWUDWHJLVFKHQ�6LFKWZHLVH�GHU3UREOHPVWHOOXQJ� HUKREHQ�� XP� HLQH� JHZ�QVFKWH�8QWHUQHKPHQVHQWZLFNOXQJ� ]X� VL�FKHUQ���� 2EZRKO� DXFK� HLQLJH� PRGHOOKDIWH� $EELOGXQJHQ� YRUJHQRPPHQ� ZXUGHQ�EOLHEHQ�GLH�$XVI�KUXQJHQ�]XPHLVW�VHKU�GHVNULSWLY�XQG��EHUZLHJHQG�XQLYDULDW��=XGLHVHP�(UJHEQLV�JHODQJHQ�6]\SHUVNL�	�.ODQGW LQ�HLQHU�LP�-DKUH������YRUJHQRP�PHQHQ�8QWHUVXFKXQJ� GHU� LQ� GHQ� ��HU� -DKUHQ� YHU|IIHQWOLFKWHQ� GHXWVFKVSUDFKLJHQHUNHQQWQLVRULHQWLHUWHQ�HPSLULVFKHQ�/LWHUDWXU����

.LVWQHU�� .��3��� 6�GIHOG�� (��� X�� D����6WDWLVWLVFKH� ������ XQG�'DKUHP|OOHU�� $�� �([LVWHQ]�JU�QGXQJVVWDWLVWLN���������� 9JO�� 1DWKXVLXV�� .��� .ODQGW�� +��� .LUVFKEDXP�� *�� �+UVJ��� �8QWHUQHKPHQVJU�QGXQJ�������6������ 9JO��6]\SHUVNL��1���1DWKXVLXV��.�� �3UREOHPH��������6�����II���� 9JO��.LUVFKEDXP��*���1DXMRNV��:�� �(UIROJUHLFK��������EVSZ��6�����II���� 9JO��*UDI��+�� �0|JOLFKNHLWHQ��������6������II���� 9JO��6]\SHUVNL��1���1DWKXVLXV��.�� �3UREOHPH��������6�����I���� 9JO��6]\SHUVNL��1���.ODQGW��+����5HVHDUFK��������6������II��VRZLH�6������I�
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,P�9HUODXI�GHU���HU�-DKUH�ZLUG�YHUVXFKW��GLH�*U�QGXQJVSUREOHPDWLN�YRUZLHJHQGPLW� HPSLULVFKHQ� 8QWHUVXFKXQJHQ� ]X� DQDO\VLHUHQ�� PLW� GHP� =LHO�� (UIROJVIDNWRUHQYROO]RJHQHU� *U�QGXQJHQ� DE]XOHLWHQ�� $XVJHVXFKW� VROO� KLHU� GDUDXI� HLQJHJDQJHQZHUGHQ��'LHVH�8QWHUVXFKXQJHQ�XQWHUVFKHLGHQ�VLFK�]XP�HLQHQ�LP�+LQEOLFN�DXI�LKUH8QWHUVXFKXQJV]LHOH� ]XP� DQGHUHQ� KLQVLFKWOLFK� LKUHV� (UKHEXQJV]HLWUDXPV�� ZHLWHU�KLQ� EH]�JOLFK� GHU�*U�QGXQJVDUWHQ� XQG�%UDQFKHQ� VRZLH� LQ� GHU�*UXQGJHVDPWKHLW]XP�7HLO�EHGHXWHQG�YRQHLQDQGHU��$XIJUXQG�GLHVHU�7DWVDFKH�LVW�HLQH�9HUJOHLFKEDU�NHLW� QXU� HLQJHVFKUlQNW� P|JOLFK���� %HLVSLHOKDIW� ZLUG� HLQJHJDQJHQ� DXI� GHQ� =X�VDPPHQKDQJ�EH]�JOLFK� HUIROJUHLFKHU�8QWHUQHKPHQVJU�QGXQJHQ�XQG�*U�QGXQJV�I|UGHUXQJ���� HLQ]HOQH�(LQIOX�IDNWRUHQ�� GLH� ]XP�%HUHLFK� GHU�*U�QGHUSHUVRQ� XQG]XP�PLNURVR]LDOHQ�8PIHOG� ]lKOHQ���� GLH� )|UGHUXQJ� WHFKQRORJLHRULHQWLHUWHU�8Q�WHUQHKPHQVJU�QGXQJHQ���� GLH� ,GHQWLIL]LHUXQJ�YRQ� ,QVROYHQ]JU�QGHQ���� 6WUXNWXU�ELOGXQJVGDWHQ� XQG� *U�QGHUFKDUDNWHULVWLND����� +LHU� LVW� IHVW]XVWHOOHQ�� GD�� GLH� %H�QHQQXQJ� YRQ� 3UREOHPNODVVHQ�� GLH� HV� GXUFK� (PSLULHQ� ]X� XQWHUVXFKHQ� JLOW�� GHP9RUELOG�DXV�GHQ���HU�-DKUHQ�IROJW��+LHU�ODJHQ�GLH�$XVI�KUXQJHQ�LQVEHVRQGHUH�GHQ$XVVDJHQ�DXV�HUVWHQ�H[SORUDWLYHQ�*HVSUlFKHQ�PLW�([SHUWHQ�DXV�GHP�%HUHLFK�GHU8QWHUQHKPHQVJU�QGXQJ�]XJUXQGH��'LHV� LVW�GDUDXI� ]XU�FN]XI�KUHQ�� GD�� HV�QHEHQHLQLJHQ� ZHQLJHQ� ZLVVHQVFKDIWOLFKHQ� 8QWHUVXFKXQJVHUJHEQLVVHQ� QXU� HLQ� JHULQJHV$QJHERW�DQ�EHWULHEVZLUWVFKDIWOLFKHU�/LWHUDWXU�JDE���� =X�IROJHUQ�LVW�DOVR��GD��PDQ�DXIJUXQG�GHV�)RUVFKXQJVVWDQGHV��LQ�GHU�/DJH�ZDU��8QWHUVXFKXQJV]LHOH�]X�NRQNUH�WLVLHUHQ��'LHVH�NRQQWHQ�MHW]W�GXUFK�XPIDQJUHLFKHUH�HPSLULVFKH�)RUVFKXQJ�PDQLIH�VWLHUW�RGHU�ZLGHUOHJW��RGHU�DXFK�HUJlQ]W�ZHUGHQ��.ULWLVFK�LVW�MHGRFK�DXFK�KLHU�DQ�]XPHUNHQ��GD��GLHVHQ�HPSLULVFKHQ�8QWHUVXFKXQJHQ�HEHQIDOOV�HLQH�KRKH�'HVNULS�WLYLWlW�JHPHLQVDP�LVW�
�����VWHOOW�5HQWURS�DOV�HLQH�8UVDFKH�I�U�HLQH�PDQJHOKDIWH�*U�QGXQJVTXDOLWlW�GDVIHKOHQGH�VWUDWHJLVFKH�'HQNHQ�KHUDXV���� (U�VWHOOW�IHVW��GD��HLQH�XPIDVVHQGH�VWUDWH�JLVFKH� 6LFKWZHLVH�� GLH� GDV� =XVDPPHQZLUNHQ� DOOHU� I�U� HLQH� 8QWHUQHKPHQVJU�Q�
��� 9JO��GD]X�GLH�NULWLVFKH�'LVNXVVLRQ�EHL�'LHW]��-��:�� �*U�QGXQJ��������6������II���.ODQGW�+�� �$NWLYLWlW���������� 9JO��0D\��(�� �([LVWHQ]JU�QGXQJHQ���������� 9JO��.ODQGW��+�� �$NWLYLWlW���������� 9JO��%HUQGWV��3���+DUPVHQ��'��0����7HFKQRORJLHRULHQWLHUWH���������� 9JO��:LQNHO��$���6FKXVWHU��+���7URPPVGRUI��9����,QVROYHQ]JU�QGH���������� 9JO��.XOLFNH��0����7HFKQRORJLHRULHQWLHUWH���������� 9JO��6]\SHUVNL��1���1DWKXVLXV��.����3UREOHPH��������6�������� 9JO��5HQWURS��1�� �6WUDWHJLHQ��������6����
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GXQJ�UHOHYDQWHQ�)DNWRUHQ�EHU�FNVLFKWLJW��LQ�GHU�/LWHUDWXU�ELVODQJ�QXU�XQ]XUHLFKHQ�GH�$XIPHUNVDPNHLW�IDQG��'DPLW�QLPPW�HU�EH]XJ�DXI�6]\SHUVNL�	�1DWKXVLXV��ZHO�FKH� GLH� %HGHXWXQJ� GHU� 6WUDWHJLH� I�U� GHQ� (UIROJ� YRQ� 8QWHUQHKPHQVJU�QGXQJHQKHUDXVVWHOOWHQ��MHGRFK�NHLQH�VWUDWHJLVFKHQ�$QVlW]H�GLVNXWLHUWHQ����
,Q�VHLQHU�$UEHLW�ZLUG�³>���@�]XP�HLQHQ�PLW�GHU�6WUDWHJLH�GHU�LQQRYDWLYHQ�,PLWDWLRQHLQH� HLJHQVWlQGLJH� (QWZLFNOXQJ� GDUJHVWHOOW�� ]XP� DQGHUHQ� PLW� GHP�.RQ]HSW� GHUNULWLVFKHQ�(UIROJVIDNWRUHQ�GLH�hEHUWUDJEDUNHLW�HLQHU� LQ�DQGHUHQ�0DQDJHPHQWSUR�]HVVHQ� EHZlKUWHQ� ,QIRUPDWLRQVEHGDUIVHUPLWWOXQJV�6WUDWHJLH� DXI� GHQ� *U�QGXQJV�SUR]H���EHUSU�IW�¦��� 'LH�'LVNXVVLRQ�GLHQW�DXFK�KLHU�GHU�9HUEHVVHUXQJ�GHU�4XDOL�WlW�YRQ�8QWHUQHKPHQVJU�QGXQJHQ��'LH�6WUDWHJLH�GHU� LQQRYDWLYHQ� ,PLWDWLRQ�JU�Q�GHW�VLFK�GDEHL�DXI�HLQH�EHUHLWV�]HLWOLFK�YRUJHODJHUWH�,QQRYDWLRQ��'DEHL�LVW�HLQH�,Q�QRYDWLRQ�� VWUHQJ� GHILQLHUW�� DOV� HLQH�1HXKHLW� LQ� GHP� 6LQQH� DQ]XVHKHQ�� GD�� HWZDVQRFK�QLHPDOV�]XYRU�GXUFKJHI�KUW�ZRUGHQ�LVW����
'LH�0HWKRGH�GHU�NULWLVFKHQ�(UIROJVIDNWRUHQ�NQ�SIW�JHZLVVHUPD�HQ�DQ�GLH�(UPLWW�OXQJ�YRQ�(UIROJVIDNWRUHQ�DXI�GHU�%DVLV�YRQ�HPSLULVFKHQ�8QWHUVXFKXQJHQ�DQ��=LHOGHU�0HWKRGH�LVW�HV��SUREOHPRULHQWLHUWH�6WHXHUJU|�HQ�]X�HUPLWWHOQ��GLH�VLFK�DXV�GHUXQWHUQHKPHQV]LHORULHQWLHUWHQ� $QDO\VH� YRQ� NULWLVFKHQ� (UIROJVIDNWRUHQ� DEOHLWHQODVVHQ��'LHVH�6WHXHUJU|�HQ� ODVVHQ� VLFK� MHGRFK� QXU� EH]�JOLFK� HLQHU�$XVZDKO� YRQ(UIROJVIDNWRUHQ�HUPLWWHOQ��GD�EH]�JOLFK�GHU�(UIROJVIDNWRUHQ�XQG�HLQLJHU�VLH�GHWHU�PLQLHUHQGHQ� )DNWRUHQ� YRQ� YHUHLQIDFKWHQ� %HGLQJXQJHQ� DXVJHJDQJHQ�� XQG� GDPLWGHU� 8QWHUVXFKXQJVUDXP� HLQJHVFKUlQNW� ZLUG���� (V� P��WH� GDKHU� QLFKW� QXU� HLQHVWUDWHJLVFKH� 6LFKWZHLVH� GHU� 3UREOHPVWHOOXQJ� %HU�FNVLFKWLJXQJ� ILQGHQ�� VRQGHUQ
��� 9JO��6]\SHUVNL��1���1DWKXVLXV��.�� �3UREOHPH��������6�����I���� 5HQWURS��1�� �6WUDWHJLHQ��������6�� �� I�� =XU� 6WUDWHJLH� GHU� LQQRYDWLYHQ� ,PLWDWLRQ� YJO�� DXFKGHUV�� �,PLWDWLRQ���������� 9JO��/HYLWW��7�� �,PLWDWLRQ��������6�������� 5HQWURS UHGX]LHUW� GLH� .RPSOH[LWlW�� XQG� QLPPW� DXV� 9HUHLQIDFKXQJVJU�QGHQ� QXU� .DSLWDO�0DQDJHPHQW�� 0LWDUEHLWHU�� 0DUNW� XQG� 5lXPOLFKNHLWHQ� �5lXPH�� DOV� ]X� EHU�FNVLFKWLJHQGH)DNWRUHQ� I�U� GDV� ]X� JU�QGHQGH�8QWHUQHKPHQ� DQ�� .DSLWDO� VWHKH� GDEHL� LQ� HLQHP� JHZLVVHQ8PIDQJ�]XU�9HUI�JXQJ�XQG�GHU�0DUNW�VHL�JUR��JHQXJ��'HU�*U�QGHU�VRZLH�GLH�(KHIUDX�GHV*U�QGHUV�ZHLVHQ�HLQH�$UEHLWVNDSD]LWlW�DXI��6R�VWHOOH�GHU�*U�QGHU�0DQDJHPHQWNDSD]LWlW��GLH(KHIUDX�GHV�*U�QGHUV�0LWDUEHLWHUNDSD]LWlW�GDU��9RQ�GHU�:RKQXQJ�GHV�*U�QGHUV�DXV�ZHU�GHQ�GLH�$NWLYLWlWHQ�JHVWDUWHW��XQG�GHU�MHZHLOV�NOHLQVWH�)DNWRU�EHVWLPPW�GHQ�(UIROJ��8PVDW]�GHU�8QWHUQHKPXQJ��*UXQGOHJHQG�LVW�GDEHL��GD��EHL�HLQHP�GHU� UHOHYDQWHQ�)DNWRUHQ�YRQ�HL�QHP�0DQJHOIDNWRU�DXVJHJDQJHQ�ZLUG��'DV�:DFKVWXP�NDQQ�LP�+LQEOLFN�DXI�GLHVHQ�0DQJHO�IDNWRU�QXU� LQ�GHP�0D�H�EHHLQIOX�W�ZHUGHQ�� LQ� GHP�PDQ�GHQ� MHZHLOLJHQ�0DQJHOIDNWRU� HU�K|KW��'LHVHU�0DQJHOIDNWRU�LVW�VRPLW�HLQ�NULWLVFKHU�(UIROJVIDNWRU��GHU�GHQ�(UIROJ�GHU�8QWHU�QHKPXQJ�EHVWLPPW��9JO��5HQWURS��1�� �6WUDWHJLHQ��������6�����
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GDU�EHU�KLQDXV�GLH�.RPSOH[LWlW�� XQWHU�%HU�FNVLFKWLJXQJ� LKUHU� ,QWHUGHSHQGHQ]HQ�LQ�HLQHP�PRGHOOWKHRUHWLVFK�JHVW�W]WHP��V\VWHPLVFKHP�$QVDW]�EHZlOWLJW�ZHUGHQ�
0LW�$XVJDQJ�GHU���HU� -DKUH� ILQGHW� VLFK�HLQ�0RGHOO� I�U� HLQH� VROFKH�(QWZLFNOXQJEHL�'LHW]��GDV�LP�IROJHQGHQ�NXU]�HUOlXWHUW�ZHUGHQ�VROO��=XQlFKVW�ZLUG�GDV�.RQ]HSWGHU� (UIROJVIDNWRUHQ� YRQ�'LHW] HUQHXW� DXIJHJULIIHQ���� ,P� *HJHQVDW]� ]X� DQGHUHQ$UEHLWHQ�YROO]LHKW� HU� MHGRFK� GHQ�(QWZXUI� HLQHV�%HXUWHLOXQJVYHUIDKUHQV� KLQVLFKW�OLFK� 8QWHUQHKPHQVJU�QGXQJHQ� �KLHU� VWHWV� WHFKQRORJLHRULHQWLHUW�� XQG� ]HLJW� 0|J�OLFKNHLWHQ�GHU�0RGHOOLHUXQJ�XQG�9LVXDOLVLHUXQJ�DXI��=LHOVHW]XQJ�VHLQHU�$UEHLW�LVW�GLH�I�U�HLQH�HUIROJUHLFKH�8QWHUQHKPHQVJU�QGXQJ�UHOHYDQWHQ�)DNWRUHQ�]X�HUPLWWHOQXQG� PRGHOOJHVW�W]W� GDU]XVWHOOHQ�� 'LHW]� VWHOOW� HLQ]HOQH� 8QWHUVXFKXQJHQ�� GLH� LP5DKPHQ�GHU� HPSLULVFKHQ�*U�QGXQJVIRUVFKXQJ� ]XU�(UPLWWOXQJ� YRQ�(UIROJVIDNWR�UHQ�GXUFKJHI�KUW�ZXUGHQ��LP�hEHUEOLFN�GDU��2EHQ�ZXUGH�GDUDXI�EHUHLWV�NXU]�HLQ�JHJDQJHQ��(U�JHODQJW�]X�GHP�(UJHEQLV��GD��QLFKW�YRQ�GHP�RGHU�GHQ�(UIROJVIDNWR�UHQ�DXVJHJDQJHQ�ZHUGHQ�NDQQ��GHU�RGHU GLH��EHUHLQVWLPPHQG� LQ�DOOHQ�� RGHU�ZH�QLJVWHQV�GHU�0HKUKHLW�GHU�9HU|IIHQWOLFKXQJHQ�YHUZHQGHW�ZLUG�RGHU�ZHUGHQ��:HL�WHUKLQ�VWHOOHQ�GLH�(UIROJVXUVDFKHQ�EHL�HLQHU�DXVI�KUOLFKHQ�$QDO\VH�GHU�5HDOLWlW�HLQVR�NRPSOH[HV�6\VWHP�GDU��GD��HV�IUDJZ�UGLJ�LVW��PLW�HLQHU�OHGLJOLFK�DXVJHVXFKWHQ$Q]DKO� YRQ� (UIROJVIDNWRUHQ� ³GHQ� (UIROJVJUDG¦� ]X� EHVWLPPHQ���� 'LHVHV� =ZL�VFKHQHUJHEQLV�YHUDQOD�W�'LHW]� GLH�.RPSOH[LWlW�]X�UHGX]LHUHQ��³8P�GDV�'LOHPPDGHU� $EELOGXQJ� GHU� .RPSOH[LWlW� GHU� 5HDOLWlW� XQG� GHU�0|JOLFKNHLW� LKUHU� ZLVVHQ�VFKDIWOLFKHQ�%HVFKUHLEXQJ�VRZLH�GHU�)ROJHUXQJHQ�]X�YHUHLQIDFKHQ��EHVWHKW�LQ�GHU7KHRULH�GLH�0|JOLFKNHLW�]XU�0RGHOOELOGXQJ��DOV�HLQ�YHUHLQIDFKWHV�$EELOG�GHU�5HD�OLWlW�� I�U�GDV�HKHU�$XVVDJHQ�JHWURIIHQ�ZHUGHQ�N|QQHQ�¦��� 'LH�*UXQGODJH� I�U�GLH0RGHOOELOGXQJ� ELOGHW� HLQH� $XVZDKO� YRQ� QXU� HLQLJHQ� (UIROJVIDNWRUHQ�� ,Q� $QOHK�QXQJ�DQ�GLH�0DWKHPDWLN��� ZHUGHQ�]XVDPPHQIDVVHQG�GLH�0|JOLFKNHLWHQ�GHU�0R�GHOOLHUXQJ� XQG� 9LVXDOLVLHUXQJ� PLWWHOV� GHU� .DWDVWURSKHQWKHRULH� DXVJHI�KUW�� 1DFK7KRP�ZHUGHQ�EHL�HLQHU�EHOLHELJHQ $Q]DKO�YRQ�9HUKDOWHQVYDULDEOHQ�XQG�EHL�ELV�]X
��� 9JO��'LHW]��-��:�� �*U�QGXQJ��������6������II���� 9JO��'LHW]��-��:�� �*U�QGXQJ��������6��������� 'LHW]��-��:�� �*U�QGXQJ��������6��������� $OOJHPHLQH� JHGDQNOLFKH� 6WUXNWXUHQ� VRZLH� LQVEHVRQGHUH� PHWKRGLVFKH� XQG� LQVWUXPHQWHOOH+LOIHQ�ZHUGHQ�GHU�*U�QGXQJVIRUVFKXQJ�YRUZLHJHQG�YRQ�,GHDOZLVVHQVFKDIWHQ��ZLH�GHU�0D�WKHPDWLN��6WDWLVWLN�� ,QIRUPDWLN��.\EHUQHWLN��HPSLULVFKHQ�6R]LDOIRUVFKXQJ��3KLORVRSKLH�XQG:LVVHQVFKDIWVWKHRULH� �VSH]�� (UNHQQWQLVWKHRULH��� ]XU� 9HUI�JXQJ� JHVWHOOW�� 9JO��:ROO�� $���9RONVZLUWVFKDIWVOHKUH��������6����
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YLHU� .RQWUROOYDULDEOHQ� VLHEHQ� HOHPHQWDUH� .DWDVWURSKHQ� XQWHUVFKLHGHQ���� 'LHW]VWHOOW� GLH� EHLGHQ� NDQRQLVFKHQ�0RGHOOH� GHU� 6SLW]HQ�� XQG� GHU� 6FKPHWWHUOLQJVNDWD�VWURSKH�LQ�GHQ�0LWWHOSXQNW�VHLQHU�8QWHUVXFKXQJ���� :lKUHQG�EHLP�HUVWHQ�0RGHOOGHU� 9HUKDOWHQVYDULDEOH� ]ZHL� .RQWUROOYDULDEOHQ� JHJHQ�EHUVWHKHQ�� VLQG� HV� EHLP]ZHLWHQ�0RGHOO� YLHU�� ,P� )ROJHQGHQ� ZHUGHQ� QXQ� GHU� 9HUKDOWHQVYDULDEOH� DQKDQGXQWHUVFKLHGOLFKHU� %HLVSLHOH� MHZHLOV� VSH]LILVFKH� (QWVFKHLGXQJVVLWXDWLRQHQ� ]XJH�RUGQHW�� GLH� YRQ� GHQ� .RQWUROOYDULDEOHQ� DEKlQJHQ�� ,P� =HLWYHUODXI� ZLUG� MHW]W� GLH9HUlQGHUXQJ�GHU�.RQWUROOYDULDEOHQ��LQ�$EKlQJLJNHLW�YRQ�GHQ�VLH�EHHLQIOXVVHQGHQH[WHUQHQ�)DNWRUHQ�EHREDFKWHW�� XQG� DQKDQG� LKUHU�(QWZLFNOXQJ� HLQH�(QWVFKHLGXQJJHIlOOW�
)�U�GLH���HU� -DKUH� Ol�W� VLFK� IHVWKDOWHQ��GD��GLH�*U�QGXQJVSUREOHPDWLN�ZHLWHUKLQQXU� LQ�JHULQJHP�8PIDQJ��XQG�GDEHL� LQ� lKQOLFKHU�)RUP�ZLH� LQ�YRUDQJHJDQJHQHQ8QWHUVXFKXQJHQ�ZLVVHQVFKDIWVWKHRUHWLVFK�GLVNXWLHUW�ZRUGHQ�LVW���� 0LW�%HJLQQ�GHU��HU� -DKUH� XQWHUWHLOHQ�.ODQGW�	�0�QFK� GDV� )RUVFKXQJVIHOG�8QWHUQHKPHQVJU�Q�GXQJ� JURE� LQ� GHQ� %HUHLFK� GHU� *5h1'81*6$.7,9,7b7 XQG� GHQ� GHV� *5h1�'81*6(5)2/*6 XQG�HQWZHUIHQ�HLQHQ�.DWDORJ�YRQ�)UDJHQ��GLH�LQ�GHQ�DQJHI�KUWHQ%HUHLFKHQ�GHU�8QWHUVXFKXQJ�EHG�UIHQ����
,P�%HUHLFK�GHU�*5h1'81*6$.7,9,7b7��GHU�VLFK�GHP�(QWVWHKHQ�YRQ�8QWHUQHKPHQZLGPHW��ZLUG�JHIUDJW�
¾ ZHOFKH�$Q]DKO�YRQ�8QWHUQHKPHQVJU�QGXQJHQ�ZHUGHQ� LQ� EHVWLPPWHQ�5HJLR�QHQ�XQG�=HLWUlXPHQ�YRUJHQRPPHQ�
¾ ZHOFKH�(LJHQVFKDIWHQ�XQG�6WUXNWXUHQ�ZHLVHQ�GLHVH�8QWHUQHKPHQVJU�QGXQJHQDXI�
¾ ZHOFKH�0HUNPDOH�ZHLVHQ�GLH�EHWHLOLJWHQ�8QWHUQHKPXQJVJU�QGHU�DXI�
��� 9JO��7KRP��3�� �6WUXFWXUDO��������6�����I���� 9JO��'LHW]��-��:�� �*U�QGXQJ��������6������ II��9JO�� ]X�GHU�7KHPDWLN�DXFK�'LHW]�� -��:��5RVNL��5�� �0DQDJHPHQW��������9JO��]XU�6SLW]HQNDWDVWURSKH�DXFK�/�FNH��:���+UVJ����XQWHU0LWDUEHLW�YRQ�%ORHFK��-���X�D����,QYHVWLWLRQVOH[LNRQ��������6������I���� 9JO�� GLH� $XVI�KUXQJHQ� EHL�+HELJ��0�� �([LVWHQ]JU�QGXQJVEHUDWXQJ� �������%U�GHUO�� -��3UHLVHQG|UIHU��3���=LHJOHU��5�� �(UIROJ���������� 9JO��.ODQGW��+���0�QFK��*����*U�QGXQJVIRUVFKXQJ��������6������II�
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¾ GXUFK� ZHOFKH� )DNWRUHQ� ZLUG� GLH� (QWVWHKXQJ� YRQ� 8QWHUQHKPHQVJU�QGXQJHQXQWHUVW�W]W�RGHU�EHKLQGHUW�
¾ ZLH�KRFK�VROOWH�GLH�$Q]DKO�GHU�]X�JU�QGHQGHQ�8QWHUQHKPXQJHQ�VHLQ�
¾ GXUFK�ZHOFKH�0D�QDKPHQ� N|QQHQ�8QWHUQHKPHQVJU�QGXQJHQ� JHI|UGHUW� ZHU�GHQ�
,P�%HUHLFK�GHV�*5h1'81*6(5)2/*6��GHU�VLFK�PLW�GHQ�(LQIOX�JU|�HQ�GHV�(UIROJVEHVFKlIWLJW��ZLUG�JHIUDJW�
¾ GLH� 9HUDQWZRUWOLFKNHLW� GHU� *U�QGHUSHUV|QOLFKNHLW�� VRZLH� GHU� $XIEDX� GHV*U�QGHUWHDPV�I�U�GHQ�8PIDQJ�GHV�HU]LHOWHQ�(UIROJHV�
¾ GLH�5HOHYDQ]�GHU�*U�QGXQJVLGHH�VRZLH�GLH�4XDOLWlW�GHV�*U�QGXQJVNRQ]HSWHVI�U�GHQ�(UIROJ�
¾ GLH�%HGHXWVDPNHLW��H[WHUQHU�+LOIHQ�I�U�GHQ�(UIROJ�
¾ LVW� GHU� (UIROJ� HLQHU�8QWHUQHKPHQVJU�QGXQJ�PLW� HLQHP� DN]HSWDEOHQ� *UDG� DQ6LFKHUKHLW�YRUKHUVDJEDU��:HOFKH�)DNWRUHQ� VLQG� LP�)DOOH� HLQHU�9RUKHUVDJEDU�NHLW�GDI�U�YHUDQWZRUWOLFK�� ,VW�YRQ�HLQHP�EHJUHQ]WHQ�8PIDQJ�DQ� �³NULWLVFKHQ¦(UIROJVIDNWRUHQ�DXV]XJHKHQ�
¾ LVW� HV�P|JOLFK� GHQ�*U�QGXQJVHUIROJ� ]X� JHVWDOWHQ�� RGHU� LVW� HU� ]X� HLQHP� QLFKWXQHUKHEOLFKHQ�7HLO�GXUFK�*O�FN�XQG�=XIDOO�EHVWLPPW�
=HQWUDO�LVW�LQ�GHQ���HU�-DKUHQ�MHGRFK��GD��GLH�)RUVFKXQJ�VLFK�PLW�GHU�1RWZHQGLJ�NHLW�EHVFKlIWLJW��GHQ�)RUVFKXQJVJHJHQVWDQG�GHU�8QWHUQHKPHQVJU�QGXQJ�YHUPHKUWDQ�+RFKVFKXOHQ�]X�HWDEOLHUHQ�� ,Q�GLHVHP�=XVDPPHQKDQJ�YHUZHLVW�6]\SHUVNL��EH�UHLWV�]XP�(QGH�GHU���HU�-DKUH��DXI�GLH�(LJQXQJ�GHU�3ODQVSLHOPHWKRGH�I�U�GHQ�*H�JHQVWDQG�8QWHUQHKPHQVJU�QGXQJ��6R�I�KUW�GLHVHU�DXV��GD��HLQ�LQ�=XVDPPHQKDQJPLW�GHU�8QWHUQHKPHQVJU�QGXQJ�]X�HQWZLFNHOQGHV�0RGHOO�]XP�HLQHQ�LQ�GHU�/DJHVHLQ�PX���(UJHEQLVVH�GHV�6\VWHPYHUKDOWHQV�]X�UHSURGX]LHUHQ��VRZLH�]XP�DQGHUHQ
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GLH�:HFKVHOEH]LHKXQJHQ�DXI]X]HLJHQ��GLH�HLQ�EHVWLPPWHV�(UJHEQLV�KHUYRUEULQJHQ�'HPQDFK�PX��HLQ�HQWVSUHFKHQGHV�0RGHOO�G\QDPLVFKHU�1DWXU�VHLQ��XP�=XVWDQGV�XQG�9HUKDOWHQVlQGHUXQJHQ�ID�EDU�]X�PDFKHQ�XQG�DXI]X]HLJHQ��(U�JHODQJW�]X�GHP6FKOX���GD��GLH�6LPXODWLRQ�GLHVHP�$QVSUXFK�LQ�KRKHP�0D�H�5HFKQXQJ�WUlJW����
����� 7HUPLQRORJLVFKH�$EJUHQ]XQJHQ
������� 'HU�%HJULII�GHU�8QWHUQHKPHQVJU�QGXQJ
'HU�%HJULII�*U�QGXQJ�E]Z��GDV�HQWVSUHFKHQGH�9HUE�³JU�QGHQ¦�VWDPPHQ�YRQ�GHPDOWKRFKGHXWVFKHQ�:RUW� ³JUXQGHQ¦� DE� XQG� EHGHXWHQ� VR� YLHO� ZLH� ³GHQ� *UXQG� ]XHWZDV�OHJHQ��HUULFKWHQ��LQV�/HEHQ�UXIHQ¦���� (LQH *U�QGXQJ�NDQQ�ZHLWHUKLQ�DOV�GLH6FKDIIXQJ�HLQHV�JHJHQ�EHU�VHLQHU�8PZHOW�TXDOLWDWLY�DEJHJUHQ]WHQ�XQG�YRUKHU� LQJOHLFKHU�6WUXNWXU�QLFKW�H[LVWHQWHQ�6\VWHPV�YHUVWDQGHQ�ZHUGHQ���� 8P�HLQH�8QWHU�QHKPXQJVJU�QGXQJ�KDQGHOW�HV�VLFK� LQ�GHP�0RPHQW��ZR�GDV�6\VWHP�HLQH�8QWHU�QHKPXQJ�GDUVWHOOW���� ZREHL� XQWHU�8QWHUQHKPXQJHQ� ³>���@� lX�HUOLFK� VHOEVWlQGLJH�VFKHLQEDU� DXWRQRPH�� JUXQGVlW]OLFK� DXI� VLFK� VHOEVW� JHVWHOOWH�� XQPLWWHOEDU� QXU� DPHLJHQHQ�/HEHQVLQWHUHVVH�RULHQWLHUWH�(LQKHLWHQ¦�YHUVWDQGHQ�ZHUGHQ�N|QQHQ����
'LH�*U�QGXQJ�HLQHV�8QWHUQHKPHQV�DOV�HLQ�]HLWEHDQVSUXFKHQGHU�3UR]H���� XPID�WGLH�*HVDPWKHLW�DOOHU�(QWVFKHLGXQJHQ�XQG�+DQGOXQJHQ��ZHOFKH�GLH�NRQVWLWXWLRQHO�OHQ�9RUDXVVHW]XQJHQ� I�U� GDV�(QWVWHKHQ� GHV�8QWHUQHKPHQV� VFKDIIHQ�� 6R� HQWVWHKWGDV�8QWHUQHKPHQ�LP�5DKPHQ�GHU�*U�QGXQJVYRUJlQJH�DOV�HLQ�UHFKWOLFK��VR]LDO�XQGZLUWVFKDIWOLFK� VHOEVWlQGLJHV�*HELOGH�� GDV� DOV� ,QVWLWXWLRQ� HLQH� )XQNWLRQ� LP�0DUNW

��� 9JO��6]\SHUVNL��1���.LUVFKEDXP��*����*5h02'��������6����� I��'LHVH�6LFKWZHLVH�ZLUGDXFK�LQ�GHU�DQJOR�DPHULNDQLVFKHQ�)RUVFKXQJ�YHUWUHWHQ��6R�YHUZHLVHQ�8OULFK�	�&ROH�GDUDXI�GD��HLQH�GHU�0HWKRGHQ��³ZKLFK�DUH�EHVW�VXLWHG�WR�DQ�HQWUHSUHQHXULDO�OHDUQLQJ�VW\OH¦��GLH�GHU³PDQDJHPHQW�VLPXODWLRQ¦�GDUVWHOOW��9JO��8OULFK��7�$���&ROH��*�6����(QWUHSUHQHXUV��������6����II��9JO��DXFK�$EVFKQLWW��������8QWHUQHKPHQVJU�QGXQJ�DOV�*HJHQVWDQG�GHU�/HKUH���� 9JO��'XGHQ���(W\PRORJLH��������6��������� 9JO��6]\SHUVNL��1���1DWKXVLXV��.����3UREOHPH��������6�������� 'HU�%HJULII�8QWHUQHKPXQJ�NDQQ�GDEHL�V\QRQ\P�]X�8QWHUQHKPHQ�YHUZHQGHW�ZHUGHQ��9JO�.ODQGW��+����$NWLYLWlW��������6�����I��XQG�GLH�GRUW�DQJHJHEHQH�/LWHUDWXU��+LHU�ZLUG�LP�IRO�JHQGHQ�GHU�%HJULII�8QWHUQHKPHQ�YHUZHQGHW���� 6FKXPSHWHU��-����8QWHUQHKPHU��������6��������� 9JO��$EVFKQLWW����������'HU�3UR]H��GHU�8QWHUQHKPHQVJU�QGXQJ�
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�EHUQLPPW��ZRPLW�VLH��GLH�*U�QGXQJ��DOV�HLQ�MXULVWLVFK�ILQDQ]LHOOHU�$NW�DQJHVHKHQZHUGHQ�NDQQ����
,Q�GLHVHP�6LQQH�NDQQ�VLH�DXFK�JHJHQ�EHU�GHU�(UULFKWXQJ�DEJHJUHQ]W�ZHUGHQ��GLH�GXUFK�%HUHLWVWHOOXQJ� YRQ� 3URGXNWLRQVIDNWRUHQ�� HLQHQ� WHFKQLVFK�RUJDQLVDWRULVFKHQ$XIEDX�GDUVWHOOW����
������� 'HU�3UR]H��GHU�8QWHUQHKPHQVJU�QGXQJ
'LH�$XVI�KUXQJHQ�GHXWHWHQ�EHUHLWV�DQ��GD��VLFK�GLH�)UDJH�QDFK�GHP�JHQDXHQ�=HLW�SXQNW�GHU�(QWVWHKXQJ�HLQHV�8QWHUQHKPHQV�QLFKW�XQPL�YHUVWlQGOLFK�NOlUHQ�Ol�W����=XQlFKVW�VLHKW�.XOLFNH�GHQ�*U�QGXQJVDNW�DOV�]HLWOLFK�SXQNWXHOO�DQ�XQG�EH]HLFKQHWLKQ� DOV� 6FKQLWWSXQNW� ]ZLVFKHQ� HLQHU� 9RUEHUHLWXQJV�� XQG� 3ODQXQJVSKDVH� DXI� GHUHLQHQ�6HLWH�XQG�GHU�3KDVH�GHV�WHFKQLVFK�RUJDQLVDWRULVFKHQ�$XIEDXV�DXI�GHU�DQGH�UHQ�6HLWH����
3|UQHU� PDFKW� KLQJHJHQ� GHQ� 1HXKHLWVFKDUDNWHU� GHU� *HVFKlIWVDNWLYLWlWHQ� ]XU*UXQGODJH� VHLQHU� %HWUDFKWXQJ�� ,Q� GLHVHP� =XVDPPHQKDQJ� NDQQ� GHU� *U�QGXQJV�SUR]H��HUVW�GDQQ�DOV�EHHQGHW�EHWUDFKWHW�ZHUGHQ��ZHQQ�GLH�HUVWHQ�(QWVFKHLGXQJHQEH]�JOLFK� GHU� ODXIHQGHQ�*HVFKlIWVDNWLYLWlWHQ� LKUHQ� JHQHUHOOHQ�1HXKHLWVFKDUDNWHUYHUOLHUHQ�XQG�HLQH�EHVWLPPWH�5RXWLQH�DXIZHLVHQ����
'DPLW� LVW� HLQH� ]HLWUDXPEH]RJHQH� %HWUDFKWXQJ� LPSOL]LHUW�� GLH� -lJHU� YRUQLPPW�+LHU� YHUVWUHLFKW� YRQ� GHU� *U�QGXQJVLGHH� ELV� ]XP� %HJLQQ� GHU� HLJHQWOLFKHQ� ZLUW�VFKDIWOLFKHQ�7lWLJNHLW�LP�6LQQH�GHU�/HLVWXQJVHUVWHOOXQJ�HLQH�=HLWSKDVH��ZREHL�GLH]HLWOLFKH�(UVWUHFNXQJ�GLHVHU�3KDVH�YRQ�HLQHU�9LHO]DKO�YRQ�)DNWRUHQ�DEKlQJW��'HQ
��� 9JO��-lJHU��:����*U�QGXQJ��������6S��������� 9JO��(LVHOH��:����*U�QGXQJ��������6S��������'DPLW�EHGLQJHQ�VLH�VLFK�MHGRFK�DXFK�JHJHQ�VHLWLJ��+HUWOHLQ EH]HLFKQHW�GLH�%HWULHEVHUULFKWXQJ�DOV�HLQHQ�LQQHUZLUWVFKDIWOLFKHQ�9RUJDQJ�EHL�GHP�GLH�3URGXNWLRQVIDNWRUHQ�.DSLWDO�XQG�$UEHLW�GLHVHP�9RUJDQJ�JHZLGPHW�ZHUGHQ��XPHLQHQ�JHVHW]WHQ�=ZHFN�]X�HUUHLFKHQ��'HPJHJHQ�EHU�VWHOOW�GLH�*U�QGXQJ�HLQHQ�UHFKWOLFKHQ%HJLQQ�GDU��GHU�GLH�(QWVWHKXQJ�HLQHU�8QWHUQHKPXQJ�VRZLH�LKUHQ�(LQVDW]�LP�$X�HQYHUNHKUEHLQKDOWHW��'LH�(UULFKWXQJ�XPID�W� GDEHL� ]XPHLVW� HLQH� OlQJHUH�=HLW� GHU� SODQYROOHQ�hEHUOH�JXQJHQ� XQG� 9RUEHUHLWXQJHQ�� ZlKUHQG� GLH� *U�QGXQJ� GDV� (UJHEQLV� HLQHV� ZRKO�EHUOHJWHQ(QWVFKOXVVHV�GDUVWHOOW��9JO��+HUWOHLQ��$����*U�QGXQJ��������6S��������� 9JO��-lJHU��:����*U�QGXQJ��������6S������I���� 9JO��.XOLFNH��0����7HFKQRORJLHRULHQWLHUWH��������6�������� 3|UQHU��5����0DQDJHPHQW��������6�����
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(QWVWHKXQJVSUR]H�� DOV� VROFKHV� WHLOW�-lJHU� GDEHL� JURE� LQ� GUHL� 3KDVHQ� HLQ�� ,Q� GLH9RUEHUHLWXQJV��� GLH� *U�QGXQJV�� XQG� GLH� (UULFKWXQJVSKDVH�� 'DEHL� IDOOHQ� LQ� GLH9RUEHUHLWXQJVSKDVH� DOOH� 3ODQXQJV�EHUOHJXQJHQ� XQG� 9RUEHUHLWXQJVKDQGOXQJHQ�ZRPLW� GLH� 9RUDXVVHW]XQJHQ� I�U� GLH� *U�QGXQJVSKDVH� XQG� GLH� (UULFKWXQJVSKDVHJHVFKDIIHQ�ZHUGHQ��'HPQDFK�YROO]LHKHQ�VLFK�LQ�GHU�*U�QGXQJVSKDVH�GLH�HLJHQWOL�FKHQ� *U�QGXQJVYRUJlQJH�� ZRGXUFK� GDV� 8QWHUQHKPHQ� LP� +LQEOLFN� DXI� VR]LDOH�UHFKWOLFKH�XQG�ZLUWVFKDIWOLFKH�$VSHNWH�DOV�VHOEVWlQGLJH�(LQKHLW�LQV�/HEHQ�JHUXIHQZLUG����
6R�DUJXPHQWLHUW�DXFK�%HOOLQJHU��GHU�GDYRQ�DXVJHKW��GD��GLH�*U�QGXQJ�DOV�HLQ�VLFKLQ�GHU�=HLW�HUVWUHFNHQGHU�3UR]H��GLH�NRQVWLWXWLY�NRQ]HSWLRQHOOHQ�9RUDXVVHW]XQJHQVFKDIIW�� XP� HLQH� QHXH�8QWHUQHKPXQJVHLQKHLW� ]X� HQWZLFNHOQ�� DXI]XEDXHQ� XQG� ]XVWDUWHQ����
5LSVDV�I�KUW�ZHLWHUKLQ�DXV��GD��GHU�XQWHUQHKPHULVFKH�3UR]H��QLFKW�PLW�GHU�*U�Q�GXQJ� HQGHW���� (U� HQWZLFNHOW� VHLQH� $XVI�KUXQJHQ� EH]�JOLFK� GHU� EHWULHEVZLUW�VFKDIWOLFKHQ� XQG� YHUKDOWHQVZLVVHQVFKDIWOLFKHQ� (OHPHQWH� GHV� (QWUHSUHQHXUVKLSVGDKHU�DXVJHKHQG�YRQ�HLQHP�3KDVHQPRGHOO�GHV�XQWHUQHKPHULVFKHQ�3UR]HVVHV����
6R�Ol�W�VLFK�GHU�XQWHUQHKPHULVFKH�3UR]H��EVSZ��LQ�YHUVFKLHGHQH�3KDVHQ�HLQWHLOHQ�ZHOFKH�VLFK�MHZHLOV�ZLHGHU�ZHLWHU�XQWHUWHLOHQ�ODVVHQ��+LOO�XQWHUVFKHLGHW�GDEHL�YLHU6WXIHQ�� =XP� HUVWHQ� JHKW� HU� YRQ� HLQHU� =HLWSKDVH� DXV�� LQ� GHU� ,GHHQ� JHQHULHUW� XQGYHUIHLQHUW�ZHUGHQ��]XP�]ZHLWHQ�YRQ�HLQHU�3KDVH�� LQ�GHU� HLQ�%XVLQHVV�3ODQ��� HU�VWHOOW�ZLUG��]XP�GULWWHQ�YRQ�HLQHP�HUIRUGHUOLFKHQ�*U�QGXQJV��XQG�:DFKVWXPVPD�QDJHPHQW� VRZLH� YLHUWHQV� VFKOLH�OLFK� YRQ� GHU� $QZHQGXQJ� YRQ� $XVVWLHJV�� XQG(UQWHVWUDWHJLHQ����
:HLWHUKLQ�NDQQ�GHU�XQWHUQHKPHULVFKH�3UR]H��XQWHU�EHVWLPPWHQ�%HGLQJXQJHQ�DXFKPLW�GHP� ,QVWUXPHQWDULXP�GHU�3URGXNWOHEHQV]\NOXV�$QDO\VH�EHVFKULHEHQ�ZHUGHQ�'DGXUFK� ZLUG� HLQH� $EJUHQ]XQJ� GHU� *U�QGXQJVSKDVH� JHJHQ�EHU� GHU� )U�KHQW�
��� 9JO��-lJHU��:����*U�QGXQJ��������6S������I���� 9JO��%HOOLQJHU��%�� �*U�QGXQJ��������6S���������� 9JO��5LSVDV��6����(QWUHSUHQHXUVKLS��������6�������� 9JO��5LSVDV��6����(QWUHSUHQHXUVKLS��������6�����I���� 9JO��$EVFKQLWW��������'HU�*HVFKlIWVSODQ�DOV�,QVWUXPHQW�GHU�*U�QGXQJVSODQXQJ�
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ZLFNOXQJVSKDVH� P|JOLFK�� ZREHL� GLH� *U�QGXQJVSKDVH�� XQWHU� GHP� *HVLFKWVSXQNWGHU� 8PVDW]HQWZLFNOXQJ�� GHQ� %HUHLFK� GDUVWHOOW�� LQ� GHP� QRFK� NHLQH� 8PVlW]H� JH�PDFKW�ZHUGHQ���� :HUGHQ�GXUFK�DQODXIHQGH�*HVFKlIWVWlWLJNHLW�DXFK�8PVlW]H�UHD�OLVLHUW��WULWW�GLH�8QWHUQHKPXQJ�GDQQ�LQ�GLH�)U�KHQWZLFNOXQJVSKDVH�HLQ��'DEHL�ZHU�GHQ� ]XQlFKVW� NHLQH� *HZLQQH� ]X� UHDOLVLHUHQ� VHLQ�� GD� (QWZLFNOXQJV��� 3ODQXQJV��(UULFKWXQJV��XQG�0DUNWHUVFKOLH�XQJVNRVWHQ� VRZLH�ZHLWHUKLQ�0DUNWVLFKHUXQJVNR�VWHQ�]X�QHJDWLYHQ�(UJHEQLVVHQ�I�KUHQ����
������� )RUPHQ�GHU�8QWHUQHKPHQVJU�QGXQJ
,Q�GHU�5HDOLWlW� ILQGHQ� VLFK�YLHOIlOWLJH�)RUPHQ�YRQ�8QWHUQHKPHQVJU�QGXQJHQ�� ,QHLQHU�HUVWHQ�WHUPLQRORJLVFKHQ�$EJUHQ]XQJ�N|QQHQ�VHOEVWlQGLJH�XQG�XQVHOEVWlQGL�JH�*U�QGXQJHQ�XQWHUVFKLHGHQ�ZHUGHQ��'DU�EHU�KLQDXV�NDQQ�QDFK�HLQHU�ZHLWHUHQWHUPLQRORJLVFKHQ� $EJUHQ]XQJ� YRQ� RULJLQlUHQ� XQG� GHULYDWLYHQ� *U�QGXQJHQ� JH�VSURFKHQ�ZHUGHQ��'LHVH�8QWHUVFKHLGXQJ�HUIROJW�QDFK�GHP�0HUNPDO�6WUXNWXUH[L�VWHQ]�� 'DEHL� ZLUG� XQWHU� RULJLQlUHU� *U�QGXQJ� GHU� YROOVWlQGLJH� 1HXDXIEDX� HLQHV8QWHUQHKPHQV�YHUVWDQGHQ�����ZlKUHQG�EHL�HLQHU�GHULYDWLYHQ�*U�QGXQJ�EHUHLWV�H[L�VWLHUHQGH� :LUWVFKDIWVHLQKHLWHQ� GXUFK� hEHUQDKPH�� 8PJU�QGXQJ� RGHU� VRQVWLJH0D�QDKPHQ�LKUH�ELVKHULJH�,GHQWLWlW�YHUOLHUHQ�

XQVHOEVWlQGLJH*U�QGXQJ
VHOEVWlQGLJH*U�QGXQJ

)XVLRQ�8PJU�QGXQJ����
([LVWHQ]JU�QGXQJ�GXUFK%HWULHEV�EHUQDKPH����

GHULYDWLYH�*U�QGXQJHQ RULJLQlUH�*U�QGXQJHQ
%HWULHEVJU�QGXQJ����

8QWHUQHKPHQV�JU�QGXQJ����
$EELOGXQJ������ *U�QGXQJVIRUPHQ���
6FKOLH�OLFK�EHVWHKW�LP�+LQEOLFN�DXI�GLH�0HUNPDOH�6WUXNWXUH[LVWHQ]�XQG�6HOEVWlQ�GLJNHLW� GLH� 0|JOLFKNHLW� HLQHU� .RPELQDWLRQ�� VR� GD�� HLQH� 0DWUL[GDUVWHOOXQJ� GLH
��� +LOO��*�(�� �2SSRUWXQLWLHV��������6�������� (V�LVW�GDEHL�YRQ�8PVlW]HQ�LQ�7HVWPlUNWHQ�DE]XVHKHQ���� 9JO��6]\SHUVNL��1���1DWKXVLXV��.����3UREOHPH��������6�����II���� 'HU�YROOVWlQGLJH�1HXDXIEDX�HLQHV�8QWHUQHKPHQV�ZLUG�KHXWH�]XPHLVW�DOV�6WDUW�XS�*U�QGXQJEH]HLFKQHW��9JO��EVSZ��6FKRHIIOLQJ��+����%XVLQHVVSODQ��������6�������� 6]\SHUVNL��1���1DWKXVLXV��.����3UREOHPH��������6�����
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%UHLWH�P|JOLFKHU�*U�QGXQJVIRUPHQ�GHPRQVWULHUW���� >9JO��$EELOGXQJ� ����@��1H�EHQ�HLQHU�9LHO]DKO�ZHLWHUHU�*U�QGXQJVIRUPHQ�N|QQHQ�DXFK�*U�QGXQJHQ�QDFK�GHU5HFKWVIRUP�� QDFK� GHP� =HLWEH]XJ�� QDFK� GHU� *U|�H�� QDFK� GHU� %HWHLOLJXQJVK|KHRGHU� KLQVLFKWOLFK� LKUHV� $QJHERWHV� DP�0DUNW� XQWHUVFKLHGHQ� ZHUGHQ�� ,P� =XVDP�PHQKDQJ�PLW�LKUHP�$QJHERW�DP�0DUNW�ZHUGHQ�DX�HUGHP�LQQRYDWLYH�VRZLH�LPLWD�WLYH�*U�QGXQJHQ�XQWHUVFKLHGHQ����
'LH�$OWHUQDWLYHQ�]XU�1HXJU�QGXQJ��QlPOLFK�GHU�(UZHUE�HLQHV�8QWHUQHKPHQV��GLH7HLOKDEHUVFKDIW�VRZLH�GDV�)UDQFKLVLQJ��ZHUGHQ�YRQ�6FKRHIIOLQJ�DOV�EHZlKUWH�)RU�PHQ�GHU�6HOEVWlQGLJNHLW� DQJHI�KUW��$EVFKOLH�HQG� VROO� GDKHU� QRFK� EH]XJ� DXI� GLH8QWHUQHKPHQV�EHUQDKPH�VRZLH�GDV�)UDQFKLVLQJ�JHQRPPHQ�ZHUGHQ����
'XUFK� GHQ� (UZHUE� HLQHV� 8QWHUQHKPHQV� LVW� HV� GHP� *U�QGHU� P|JOLFK�� VLFK� GHQ9RUWHLO� HLQHV�EHUHLWV�H[LVWLHUHQGHQ�8QWHUQHKPHQV� ]X� VLFKHUQ���� 8QWHUQHKPXQJV��EHUQDKPHQ�VLQG�QLFKW� LPPHU�JHQDX�JHJHQ�8QWHUQHKPHQVJU�QGXQJHQ�DE]XJUHQ�]HQ��(V� LVW�P|JOLFK��GD�� LQ�=XVDPPHQKDQJ�PLW� GHU�hEHUQDKPH�HLQHU�8QWHUQHK�PXQJ�GLH�DOWHQ�6WUXNWXUHQ�LQ�VR�JUXQGOHJHQGHU�)RUP�YHUlQGHUW�ZHUGHQ��GD��GDUDXVHLQ� JlQ]OLFK� XQWHUVFKLHGOLFKHV�8QWHUQHKPHQVJHELOGH� HUZlFKVW���� =XPHLVW� DJLHUWGHU� 1DFKIROJHU� DOV� ([LVWHQ]JU�QGHU�� GDEHL� NDQQ� HV� VLFK� VRZRKO� XP� HLQHQ)UHPGQDFKIROJHU� DOV� DXFK�XP�HLQHQ�1DFKIROJHU� DXV�GHU�)DPLOLH� KDQGHOQ��ZREHLMHGRFK�LPPHU�GLH�4XDOLILNDWLRQ�GHV�1DFKIROJHUV�LP�9RUGHUJUXQG�VWHKW��QLFKW�GHV�VHQ�)DPLOLHQ]XJHK|ULJNHLW����
:LH�REHQ�DXVJHI�KUW��NDQQ�DOV�ZHLWHUH�*U�QGXQJVIRUP�DXFK�GDV�)UDQFKLVLQJ�DQ�JHVHKHQ�ZHUGHQ��³8QWHU�)UDQFKLVH�YHUVWHKW�PDQ�HLQH�HQJH�JHVFKlIWOLFKH�.RRSHUD�WLRQ�EHLP�9HUWULHE�YRQ�:DUHQ�XQG�RGHU�'LHQVWOHLVWXQJHQ¦�����ZREHL�.RRSHUDWLRQLQ�GLHVHP�=XVDPPHQKDQJ�EHGHXWHW��GD��UHFKWOLFK�XQG�ZLUWVFKDIWOLFK�XQDEKlQJLJH%HWULHEH�PLW�GHP�=LHO�GHU�9HUEHVVHUXQJ�LKUHU�ZLUWVFKDIWOLFKHQ�/HLVWXQJVIlKLJNHLW]XVDPPHQDUEHLWHQ�� *OHLFKVDP� EHUXKW� GHU� =ZHFN� HLQHU� )UDQFKLVH�3DUWQHUVFKDIW
��� 9JO��6]\SHUVNL��1���1DWKXVLXV��.����3UREOHPH��������6�����II���� 9JO��GD]X�GLH�DXVI�KUOLFKH�'LVNXVVLRQ�EHL�'LHW]��-��:�� �*U�QGXQJ��������6�����II���� 9JO��6FKRHIIOLQJ��+����%XVLQHVVSODQ��������6�������� 9JO��6FKRHIIOLQJ��+����%XVLQHVVSODQ��������6�������� 9JO��%DOGHJJHU��8����0RWLYDWLRQ��������6�������� 9JO��%0:L��+UVJ��� �8QWHUQHKPHQVQDFKIROJH��������6������� *UHJRU��&����)UDQFKLVLQJ��������6������
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MHGRFK�DXFK�DXI�HLQHU�VWULNWHQ�$UEHLWVWHLOXQJ��VR�GD��LP�,GHDOIDOO�HLQ�=XVDPPHQ�VSLHO� DXV� 9HUEXQGYRUWHLOHQ� XQG� 9RUWHLOHQ�� GLH� DXV� HLQHU� XQDEKlQJLJHQ� )XQNWL�RQVHUI�OOXQJ� MHGHV�6\VWHPSDUWQHUV� HUZDFKVHQ�� JHOLQJHQ� NDQQ��'LH� I�U� GHQ� )UDQ�FKLVH�1HKPHU�ZLFKWLJVWH�)XQNWLRQ�EHVWHKW�GDEHL� LP�9HUNDXIHQ�GHU�:DUHQ��ZlK�UHQG� LKP� DGPLQLVWUDWLYH� $XIJDEHQ� ZHLWHVWJHKHQG� YRP� )UDQFKLVH�*HEHU� DEJH�QRPPHQ�ZHUGHQ��6R�LVW�HV�P|JOLFK��GD��VLFK�MHGHU�6\VWHPSDUWQHU�NRQVHTXHQW�DXIGLH� LKP�REOLHJHQGHQ�)XQNWLRQHQ� NRQ]HQWULHUHQ� NDQQ��'DEHL� VLQG� GUHL�$UWHQ� YRQ)UDQFKLVH�6\VWHPHQ�]X�XQWHUVFKHLGHQ��=XQlFKVW�LVW�GDV�,QYHVWLWLRQV�6\VWHP�DQ]X�I�KUHQ�� LQ� GHP� GHU� )UDQFKLVH�1HKPHU� .DSLWDOJHEHU�� DEHU� NHLQHVZHJV� DXFK� *H�VFKlIWVI�KUHU�LP�)UDQFKLVH�%HWULHE�LVW��%HLP�0DQDJHPHQW�6\VWHP�LVW�GHU�)UDQFKL�VH�1HKPHU� KLQJHJHQ� ]XVlW]OLFK� VHOEVW� *HVFKlIWVI�KUHU� GHV� )UDQFKLVH�%HWULHEV�ZlKUHQG� GLH� GULWWH� 9DULDQWH�� GDV�0DVWHU� )UDQFKLVLQJ�� VFKOLH�OLFK� HLQH� ZHLWHUJH�KHQGH�)RUP�GHV�)UDQFKLVLQJ�GDUVWHOOW��GLH�]XQHKPHQG�DQ�%HGHXWXQJ�JHZLQQW��+LHU�EHUQLPPW�GHU�)UDQFKLVH�1HKPHU�GDV�5HFKW�XQG�DXFK�GLH�3IOLFKW��HLQH�)UDQFKLVH�.HWWH�I�U�HLQH�5HJLRQ�RGHU�DXFK�HLQ�JDQ]HV�/DQG�DXI]XEDXHQ����
8QDEKlQJLJ� YRQ� GHU� )RUP� GHU� 8QWHUQHKPHQVJU�QGXQJ�� ZLUG� ,QVROYHQ]� DOV� GHU]HQWUDOH� )DNWRU� I�U� GDV� 6FKHLWHUQ� MXQJHU�8QWHUQHKPHQ� DQJHI�KUW�� 'DKHU� VROO� LPIROJHQGHQ� GDV� (OHPHQW� )LQDQ]LHUXQJ� KHUDQJH]RJHQ� XQG� GLH� $QZHQGEDUNHLW� GHVREHQ�HQWZLFNHOWHQ�0RGHOOV�]XU�6WUXNWXULHUXQJ�GHV�6DFKYHUKDOWHV�XQG�]XU�)LQDQ]�PLWWHOSODQXQJ�DXIJH]HLJW�ZHUGHQ�
��� ,QVROYHQ]� DOV� ]HQWUDOHU� )DNWRU� GHV� 6FKHLWHUQV� MXQJHU� 8QWHU�QHKPHQ
)�U� 8QWHUQHKPHQVJU�QGXQJHQ� ZLUG� ,QVROYHQ]� DOV� GHU� ]HQWUDOH� *UXQG� I�U� GDV6FKHLWHUQ�DQJHVHKHQ���� 'LH�+HUDQ]LHKXQJ�VWDWLVWLVFKHU�8QWHUVXFKXQJHQ�]HLJW��GD�GLH�VHLW�GHQ���HU�-DKUHQ�DQVWHLJHQGH� ,QVROYHQ]]DKO�YRUZLHJHQG�HLQH�3UREOHPDWLNQHXJHJU�QGHWHU�8QWHUQHKPHQ�GDUVWHOOW��6R�ZLUG�GHU�0DUNW�YRQ�UXQG�HLQHP�'ULWWHOGHU�1HXJU�QGXQJHQ�QDFK�GUHL�-DKUHQ��YRQ����ELV������QDFK�I�QI�-DKUHQ�XQG�YRQ
��� 9JO��*UHJRU��&����)UDQFKLVLQJ��������6������II���� 9JO��EVSZ��6FKRHIIOLQJ��+����%XVLQHVVSODQ��������6�����X��6������(LQH�PDQJHOKDIWH�)LQDQ�]LHUXQJ��GLH�3UREOHPH�EH]�JOLFK�GHU�/LTXLGLWlW�QDFK�VLFK�]LHKW�� I�KUW�PLW��������GLH�/LVWHGHU�*U�QGH� DQ�� GLH� ]XP� 6FKHLWHUQ� QHXJHJU�QGHWHU�8QWHUQHKPHQ� I�KUHQ��9JO�� GD]X�GHUV���%XVLQHVVSODQ��������6�����
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UXQG������QDFK�DFKW�-DKUHQ�ZLHGHU�YHUODVVHQ���� :REHL�/LTXLGLWlW�PHLQW��³/LTXL�GLWlW� LVW�GLH�)lKLJNHLW�� MHGHU]HLW�VHLQHQ�=DKOXQJVYHUSIOLFKWXQJHQ�QDFKNRPPHQ�]XN|QQHQ�XQG�GLHV� DXFK� XQWHU�5�FNJULII� DXI� EHVWHKHQGH�5HVHUYHQ�¦��� 'HPJHJHQ��EHU� EHGHXWHW� ,QVROYHQ]� GLH� 8QP|JOLFKNHLW�� VHLQHQ� =DKOXQJVYHUSIOLFKWXQJHQQDFK]XNRPPHQ�XQG�LPSOL]LHUW�GDPLW�GDV�6FKHLWHUQ�HLQHU�8QWHUQHKPXQJ�
'DEHL�ZHUGHQ�LQQHUKDOE�GHU�YHUVFKLHGHQHQ�/HEHQVDEVFKQLWWH�HLQHV�8QWHUQHKPHQV�XQWHUVFKLHGOLFKH�ILQDQ]LHOOH�0LWWHO�EHQ|WLJW��=X�%HJLQQ�GHU�hEHUOHJXQJHQ�]X�HLQHU8QWHUQHKPHQVJU�QGXQJ� EHQ|WLJW� HLQ� -XQJXQWHUQHKPHU� HLQH� )U�KSKDVHQ�)LQDQ]LHUXQJ�����'LH�)U�KSKDVHQ�)LQDQ]LHUXQJ�LVW�GDEHL�GXUFK�HLQHQ�JHULQJHQ�.D�SLWDOEHGDUI�XQG�HLQ�KRKHV�)LQDQ]LHUXQJVULVLNR�JHNHQQ]HLFKQHW��)�U�GDV�EHVRQGHUVKRKH�)LQDQ]LHUXQJVULVLNR�GHU�)U�KSKDVH�QHQQHQ�%HWVFK��*URK�	�6FKPLGW�IROJHQGH)DNWRUHQ����
x 'DV�8QWHUQHKPHQ� HUZLUWVFKDIWHW� ]XPHLVW� NHLQH�(UWUlJH��ZRGXUFK�P|JOLFKHU�ZHLVH�/LTXLGLWlWVHQJSlVVH�DXIWUHWHQ�N|QQHQ�
x 9HUJDQJHQKHLWVZHUWH� �EHU� (UIROJVJU|�HQ� ZLH� 8PVDW]�� &DVK� )ORZ� XQG� *H�ZLQQH�OLHJHQ�QLFKW�YRU��6LH�P�VVHQ�GDKHU�RKQH�9HUJOHLFKVZHUWH�SURJQRVWL]LHUWZHUGHQ�
x 2IWPDOV� YHUI�JHQ� GLH�8QWHUQHKPHQVJU�QGHU� QLFKW� �EHU� GLH� QRWZHQGLJHQ� EH�WULHEVZLUWVFKDIWOLFKHQ�.HQQWQLVVH�XQG�)�KUXQJVHUIDKUXQJHQ�
'HVKDOE�LVW�HLQ�8QWHUQHKPHQ�I�U�JHZ|KQOLFK�QLFKW�RKQH�(LJHQNDSLWDO�]X�JU�QGHQ�ZHOFKHV�PLQGHVWHQV�VR�KRFK�VHLQ�PX���GD�
x DEVHKEDUH� RGHU� SRWHQWLHOOH� ZLUWVFKDIWOLFKH� $QODXIYHUOXVWH� GDGXUFK� EHZlOWLJWZHUGHQ�N|QQHQ�XQG

��� 9JO��%DUWK��6�� �([LVWHQ]JU�QGHU��������6����XQG���I���� 6FKRHIIOLQJ��+����%XVLQHVVSODQ��������6�������� 9JO��%HWVFK��2���*URK��$�3���6FKPLGW��.����8QWHUQHKPHQ��������6�������� 9JO��%HWVFK��2���*URK��$�3���6FKPLGW��.����8QWHUQHKPHQ��������6�����II�
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x ZHLWHUKLQ� GLH� .UHGLWH� GXUFK� $QODJHQGHFNXQJ� RGHU� GLQJOLFKH� 6LFKHUKHLWHQ�P|JOLFKHUZHLVH�DXFK�ZHUWKDOWLJH�%�UJVFKDIWHQ�DEJHVLFKHUW�ZHUGHQ����
:HLWHUKLQ�I�KUW�3HWHUVHQ�XQWHU�DQGHUHP�GLH�IROJHQGHQ�0|JOLFKNHLWHQ�]XU�6WHLJH�UXQJ�KDIWHQGHU�0LWWHO�GHV�([LVWHQ]JU�QGHUV�DQ����
(;,67(1=*5h1'81*635b0,(1
'LH� %XQGHVOlQGHU� JHZlKUHQ� ([LVWHQ]JU�QGXQJVSUlPLHQ� LQ� +|KH� YRQ� ����� GHUHLQJHVHW]WHQ�0LWWHO��ZREHL�GHU�PD[LPDOH�%HWUDJ�������'0�XPID�W��)�U� LQQRYD�WLYH� ([LVWHQ]JU�QGXQJHQ� NDQQ� DXFK� YRQ� K|KHUHQ� )|UGHUEHWUlJHQ� DXVJHJDQJHQZHUGHQ�
(,*(1.$3,7$/+,/)(
:HQQ� GLH� (LJHQPLWWHO� LQ� EH]XJ� DXI� HUIRUGHUOLFKH� ,QYHVWLWLRQHQ� VRZLH� HLQ� HUVWHV:DUHQODJHU�PLQGHVWHQV������EHWUDJHQ��VR�EHVWHKW�GLH�0|JOLFKNHLW��GLHVH�DXI�����DXI]XVWRFNHQ�� LQGHP�0LWWHO� ]XU�(LJHQNDSLWDOKLOIH�GHU�'HXWVFKHQ�$XVJOHLFKVEDQNLQ�$QVSUXFK�JHQRPPHQ�ZHUGHQ�
=XU� *HZLQQXQJ� YRQ� )UHPGNDSLWDO� I�KUW�3HWHUVHQ� XQWHU� DQGHUHP� GLH� IROJHQGHQ0|JOLFKNHLWHQ�DQ����
(;,67(1=*5h1'81*6'$5/(+(1
%HL� ([LVWHQ]JU�QGXQJVGDUOHKHQ� KDQGHOW� HV� VLFK� XP� HKHPDOLJH� 0DUVKDOO�3ODQ�*HOGHU��ZREHL�(53�HLQ�$NURQ\P�I�U�(XURSHDQ�5HFRYHU\�3URJUDP�GDUVWHOOW��9RU�DXVVHW]XQJ� I�U� GLH� *HZlKUXQJ� HLQHV� ([LVWHQ]JU�QGXQJVGDUOHKHQV� VWHOOHQ� GDEHL(LJHQPLWWHO�LQ�+|KH�YRQ��� ELV������GHV�JHSODQWHQ�)LQDQ]EHGDUIV�GDU��6LH�ZHUGHQGDEHL� ]XU� )LQDQ]LHUXQJ� YRQ� $QODJHLQYHVWLWLRQHQ� VRZLH� ZHLWHUKLQ� I�U� HLQ� HUVWHV:DUHQODJHU�JHZlKUW�
��� 9JO��3HWHUVHQ��8����)LQDQ]PLWWHOSODQXQJ��������6��������� 9JO��3HWHUVHQ��8����)LQDQ]PLWWHOSODQXQJ��������6������II�
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*(6&+b)76%$1.'$5/(+(1
:LFKWLJ�ZlUH�KLHU�HLQ�'LVSRVLWLRQVNUHGLW��GHU�]XP�$XVJOHLFK�ODXIHQGHU�*HVFKlIWV�YRUIlOOH�GLHQW��:HLWHUKLQ�EHVWHKW�GLH�0|JOLFKNHLW�� ,QYHVWLWLRQVNUHGLWH�]X�EHDQWUD�JHQ�
:(&+6(/.5(',7(
:HFKVHONUHGLWH� VWHOOHQ� HLQH� LQWHUHVVDQWH� $OWHUQDWLYH� ]XU� NXU]IULVWLJHQ� )LQDQ]LH�UXQJ�YRQ�ELV�]X�GUHL�0RQDWHQ�GDU�
8QWHU�VWDWLVFKHQ�*HVLFKWVSXQNWHQ�Ol�W�VLFK�QXQ�GLH�LQ�GLHVHP�.DSLWHO�HQWZLFNHOWH7RS�'RZQ�=HUOHJXQJ�HLQHV�RIIHQHQ�6\VWHPV��� GD]X�QXW]HQ��GLH�KLHU�EHLVSLHOKDIWHUOlXWHUWHQ� )LQDQ]LHUXQJVDVSHNWH� IRUPDO� GDU]XVWHOOHQ���� 'DEHL� ZLUG� YRQ� HLQHUSRWHQWLHOOHQ�=XVDPPHQVHW]XQJ� GHV�(LJHQ�� XQG� )UHPGNDSLWDOV� DXVJHJDQJHQ��'HU9RUWHLO�EHVWHKW�GDULQ��GD��GLH��EULJHQ�0HUNPDOH��ZHOFKH�GLH�*U�QGXQJ�GHWHUPL�QLHUHQ�QLFKW�EHQDQQW�ZHUGHQ�P�VVHQ��DEHU� WURW]GHP�HUVLFKWOLFK�ZLUG��GD��GLH�)L�QDQ]LHUXQJVHOHPHQWH�LQ�,QWHUGHSHQGHQ]�]X�DQGHUHQ�(OHPHQWHQ�]X�EHWUDFKWHQ�VLQG�XQG�JOHLFKVDP�VHOEVW� LQWHUGHSHQGHQW�]XHLQDQGHU� VLQG��6ROO�GDV�0RGHOO� DX�HUGHPXP�ZHLWHUH�(OHPHQWH�HUZHLWHUW�ZHUGHQ��VR�LVW�GLHV�EHOLHELJ�P|JOLFK��>9JO��$EELO�GXQJ�����@�

��� 9JO��3HWHUVHQ��8����)LQDQ]PLWWHOSODQXQJ��������6������II���� 9JO��$EVFKQLWW����������.RPSOH[LWlW�LP�8QWHUQHKPHQVSODQVSLHO���� =XU� 0|JOLFKNHLW� HLQHU� G\QDPLVFKHQ� %HWUDFKWXQJ� YJO��$EVFKQLWW� �������'HNRPSRVLWLRQHLQHU�)LQDQ]PLWWHOSODQXQJ�LP�+LQEOLFN�DXI�GHQ�$VSHNW�GHU�%HWHLOLJXQJVILQDQ]LHUXQJ�
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��� 'LH�(OHPHQWH�ZXUGHQ�EHUHLWV� HUOlXWHUW� XQG�QDFK�3HWHUVHQ�DXVJHZlKOW��9JO��3HWHUVHQ��8���)LQDQ]PLWWHOSODQXQJ��������6�� ���� II��9JO�� ]XU�/HJHQGH�GHV�0RGHOOV�$EVFKQLWW� ��������.RPSOH[LWlW�LP�8QWHUQHKPHQVSODQVSLHO�
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� 'DV�8QWHUQHKPHQVSODQVSLHO�DOV�/HKU�/HUQ�,QVWUXPHQW
'DV� 8QWHUQHKPHQVSODQVSLHO� JHODQJW� LQ� GHU� XQLYHUVLWlUHQ� /HKUH� LQ� )RUP� HLQHVNRPSOH[HQ�/HKU�/HUQ�$UUDQJHPHQWV�]XP�(LQVDW]��ZREHL�GLH�+DQGOXQJ�GHU�3ODQ�VSLHOWHLOQHKPHU�HLQH�]HQWUDOH�6WHOOXQJ�HLQQLPPW����
,Q� GLHVHP� =XVDPPHQKDQJ� I�KUHQ� LQWHULQGLYLGXHOOH� 8QWHUVFKLHGH� EH]�JOLFK� GHV9RUZLVVHQV�EHLP�0HQVFKHQ�]X�HLQHP�XQWHUVFKLHGOLFK�HUIROJUHLFKHP�8PJDQJ�PLWNRPSOH[HQ�6\VWHPHQ��(V�ZXUGH�EHUHLWV�DXVJHI�KUW��GD��HV� LQ�HLQHU�$XVELOGXQJV�PD�QDKPH�GDKHU�ZLFKWLJ�LVW�GLH�7HLOQHKPHU�PLW�HLQHU�I�U�VLH�RSWLPDOHQ�.RPSOH�[LWlW�]X�NRQIURQWLHUHQ��XP�HLQHQ�RSWLPDOHQ�/HUQHUIROJ�]X�JHZlKUOHLVWHQ���� :HL�WHUKLQ�NRQQWH�DEHU�DXFK�DXVJHI�KUW�ZHUGHQ��GD��GDPLW�QRFK�QLFKWV��EHU�GLH�XQWHU�VFKLHGOLFKHQ�4XDOLWlWHQ�GHV�:LVVHQV�DXVJHVDJW�ZLUG��GLH�LQ�XQWHUVFKLHGOLFKHU�:HL�VH�(LQIOX��DXI�GHQ�8PJDQJ�PLW�HLQHP�NRPSOH[HQ�6\VWHP�QHKPHQ����
:LH�GLH�([SHUWLVHIRUVFKXQJ�JH]HLJW�KDW���� LVW�GLHVHU�$VSHNW� MHGRFK�ZLFKWLJ�� VRGD��DQ�GLHVHU�6WHOOH�$QVlW]H�GHU�:LVVHQVSV\FKRORJLH�DXVJHI�KUW�ZHUGHQ�VROOHQ�GLH�HLQHQ�GLIIHUHQ]LHUWHUHQ�(LQEOLFN� LQ�GDV�NRJQLWLYH�6\VWHP�GHV�0HQVFKHQ� JH�ZlKUHQ�
��� 'DV�8QWHUQHKPHQVSODQVSLHO��(LQ�NRPSOH[HV�/HKU�/HUQ�$UUDQ�JHPHQW
,Q�GHU�M�QJHUHQ�9HUJDQJHQKHLW�KDEHQ�QHXHUH�ZLUWVFKDIWVSlGDJRJLVFKH�$QVlW]H��GLHNRQVWUXNWLYLVWLVFKHQ�8UVSUXQJV�VLQG��GXUFK�GDV�)RUVFKXQJVSURMHNW��/HUQHQ��'HQ�NHQ��+DQGHOQ� LQ�NRPSOH[HQ�|NRQRPLVFKHQ�6LWXDWLRQHQ��(LQJDQJ� LQ�GLH�'LGDNWLNGHU�:LUWVFKDIWVIlFKHU�JHIXQGHQ��'DEHL�ZHUGHQ�GLH�GDPLW� LQ�=XVDPPHQKDQJ� VWH�KHQGHQ� 8QWHUULFKWVPHWKRGHQ� DOV� NRPSOH[H� RGHU� PHKUGLPHQVLRQDOH� /HKU�/HUQ�$UUDQJHPHQWV�EH]HLFKQHW��ZDV�VLFK�GDGXUFK�EHJU�QGHW��GD��GLH�%HU�FNVLFKWLJXQJYRQ� QHXHQ� /HKU�/HUQ�9HUIDKUHQ� DXFK� GLH� %HU�FNVLFKWLJXQJ� QHXHU� /HKU�/HUQ�
��� 9JO��$EVFKQLWW������'DV�8QWHUQHKPHQVSODQVSLHO��(LQ�NRPSOH[HV�/HKU�/HUQ�$UUDQJHPHQW���� 9JO��$EVFKQLWW������������=XP�=XVDPPHQKDQJ�YRQ�.RPSOH[LWlW�XQG�/HUQHUIROJ���� 9JO��$EVFKQLWW��������$EODXI�YRQ�8QWHUQHKPHQVSODQVSLHOHQ���� 9JO��$EVFKQLWW������8PJDQJ�YRQ�3HUVRQHQ�PLW�NRPSOH[HQ�6\VWHPHQ�
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7HFKQLNHQ�QDFK�VLFK�]LHKW���� $XFK�GHU�(LQVDW]�YRQ�8QWHUQHKPHQVSODQVSLHOHQ� LQGHU� XQLYHUVLWlUHQ� /HKUH��� ZLUG� DOV� (LQVDW]� HLQHV� NRPSOH[HQ� /HKU�/HUQ�$UUDQJHPHQWV�YHUVWDQGHQ���� ,Q�GLHVHP�=XVDPPHQKDQJ�ZXUGH�EHUHLWV�GDUDXI�HLQ�JHJDQJHQ�� GD�� GLH�:LUWVFKDIWVSlGDJRJLN� GD]X� DXIJHIRUGHUW� LVW�� GLH� .RPSOH[LWlWGHV� /HUQVWRIIHV� DQ� GDV� 9RUZLVVHQ� GHU� 7HLOQHKPHU� DQ]XSDVVHQ���� ZRGXUFK� GLH'LIIHUHQ]� ]ZLVFKHQ� GHQ� 4XDOLILNDWLRQVDQIRUGHUXQJHQ�� ZHOFKH� GDV� /HUQREMHNWVWHOOW��XQG�GHQ�VXEMHNWLYHQ�%HGLQJXQJHQ�GHU�/HUQHQGHQ��YRQ�:ROII DOV��SlGDJRJL�VFKH�/�FNH��EH]HLFKQHW��]XP�$XVGUXFN�NRPPW����
,P�3ODQVSLHO�QLPPW�GLH�+DQGOXQJ�GHU�3ODQVSLHOWHLOQHKPHU�HLQH�]HQWUDOH�6WHOOXQJHLQ��'LHV�UHVXOWLHUW�GDUDXV��GD��VLH�HLQHQ�HQWVFKHLGHQGHQ�(LQIOX��DXI�GHQ�/HUQHU�IROJ� KDW�� JOHLFKVDP� DEHU� DXFK� VHOEVW� HLQ� /HUQ]LHO� GDUVWHOOW���� 'DEHL� ZHUGHQ� GLH+DQGOXQJHQ�GXUFK�GLH�(QWVFKHLGXQJHQ�DXVJHO|VW��ZHOFKH�GLH�7HLOQHKPHU�LP�3ODQ�VSLHO� IlOOHQ�� 'LH� (QWVFKHLGXQJVRULHQWLHUXQJ� GHV� 8QWHUQHKPHQVSODQVSLHOV� UHSUl�VHQWLHUW�GDEHL�GDV�IROJHQGH�2UJDQLVDWLRQVYHUVWlQGQLV��³,P�9HUJOHLFK�]X�DQGHUVDU�WLJHQ�6\VWHPHQ�N|QQHQ�2UJDQLVDWLRQHQ�EHJULIIHQ�ZHUGHQ�DOV�6\VWHPH��GLH�+DQG�OXQJHQ�VR�EHKDQGHOQ��DOV�RE�HV�(QWVFKHLGXQJHQ�ZlUHQ��,Q�2UJDQLVDWLRQHQ�ZLUG�GDV=XPXWHQ� YRQ� (QWVFKHLGXQJHQ� LQVWLWXWLRQDOLVLHUW�� 0DQ� GDUI� YRUDXVVHW]HQ�� GD�.RPPXQLNDWLRQHQ� DXI�(QWVFKHLGXQJHQ� EHUXKHQ� XQG� GD�� HLJHQH� (QWVFKHLGXQJHQDQGHUH�(QWVFKHLGXQJHQ�DXVO|VHQ�ZHUGHQ�¦��� 'LH�(QWVFKHLGXQJVRULHQWLHUXQJ�DOOHLQHUP|JOLFKW� HV� MHGRFK� QLFKW�� GDV� HLQ]HOZLUWVFKDIWOLFKH� 6\VWHP� LQ� VHLQHU� KXPDQHQXQG�ZLUWVFKDIWOLFKHQ�.RPSOH[LWlW�]X�HUIDVVHQ�XQG�]X�JHVWDOWHQ��,QQHUKDOE�GHV�YLHO�VFKLFKWLJHQ� +DQGOXQJVSUR]HVVHV� ZLUG� YLHOPHKU� PLW� GHP� :DKODNW� EHL� GHU� (QW�VFKHLGXQJ� QXU� HLQH� .RPSRQHQWH� GDUJHVWHOOW�� 'DV� (UJHEQLV� GHV� :DKODNWHV� PX�]XVlW]OLFK�LQ�GHU�RSHUDWLYHQ�(EHQH�EHJOHLWHW�ZHUGHQ��(V�LVW�DXV]XI�KUHQ�XQG�XP�]XVHW]HQ�� 'DPLW� ZLUG� GHP� DXI� GHQ� $XVI�KUXQJVSUR]H�� JHULFKWHWHQ� :LOOHQVDNW
��� 9JO��+DUWXQJ��6����)|UGHUXQJ��������6�����I��XQG�GLH�GRUW�DQJHJHEHQH�/LWHUDWXU��'DV�/|VHQNRPSOH[HU�3UREOHPH�XQG�$XIJDEHQ�NDQQ�QHEHQ�GHP�(LQVDW]� YRQ�3ODQVSLHOHQ� DXFK�GXUFK)DOOVWXGLHQ�� /HUQE�URV� XQG� DUEHLWVDQDORJH� /HUQDXIJDEHQ� JHI|UGHUW� ZHUGHQ�� 9JO��$FKWHQ�KDJHQ��)����/|VHQ��������6��������� 9JO��$EVFKQLWW������(LQVDW]�YRQ�8QWHUQHKPHQVSODQVSLHOHQ�LQ�GHU�%HWULHEVZLUWVFKDIWVOHKUH���� 9JO��+DUWXQJ��6����)|UGHUXQJ��������6�������� 9JO��$EVFKQLWW����������=XP�=XVDPPHQKDQJ�YRQ�.RPSOH[LWlW��/HUQ]LHOHQ�XQG�/HUQHUIROJLP�8QWHUQHKPHQVSODQVSLHO���� 9JO��:ROII��.����8PJDQJ��������6������� 9JO��+DUWXQJ��6����)|UGHUXQJ��������6�������� /XKPDQQ��1����.RPSOH[LWlW��������6S�������
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JHGLHQW��0LW� GHU� KDQGOXQJVRULHQWLHUWHQ� .RPSRQHQWH� ZHUGHQ� GHQ� $NWLRQVWUlJHUQNRQNUHWH� VDFKEH]RJHQH� $XIJDEHQ� LQ� GHU� RSHUDWLYHQ� (EHQH� DOV� (UJHEQLVVH� GHV:DKODNWHV�YRUJHJHEHQ���� 'LHVH�VLQG�QDFK�6WDFKRZLDN�HQJ�PLWHLQDQGHU�YHUNQ�SIW�6WDFKRZLDN I�KUW� DXV�� GD�� HLQH� 8QWHUNODVVH� GHUMHQLJHQ� 3UR]HVVH�� GLH� GXUFK� GLHRSHUDWLYH� =LHOJHULFKWHWKHLW� GHU� ,QIRUPDWLRQVXPZDQGOXQJHQ� JHNHQQ]HLFKQHW� VLQG�GLH�9RUJlQJH� RSHUDWLRQDOHQ�'HQNHQV� ELOGHQ�� 'HU� VLH� HLQOHLWHQGH� $EUXI� YRQ� JH�VSHLFKHUWHQ� ,QIRUPDWLRQHQ� NDQQ� DOV� 9HUJHJHQZlUWLJXQJ� EH]HLFKQHW� ZHUGHQ�� )�UGLH�GXUFK�GLH�,QIRUPDWLRQVYHUDUEHLWXQJ�LP�9HUJHJHQZlUWLJXQJVEHUHLFK�JHZRQQH�QHQ�+DQGOXQJVDQWL]LSDWLRQHQ�NDQQ�GHU�9HUVXFK�XQWHUQRPPHQ�ZHUGHQ��VLH�DXI�GLH)RUP�RSWLPDOHU�3UREOHPO|VXQJHQ�]X�EULQJHQ��'DPLW�]LHOW�GHU�GHP�+DQGHOQ�YRU�DQJHKHQGH�'HQN��XQG�(QWVFKHLGXQJVSUR]H���EHUZLHJHQG�DXI�GLH�/|VXQJ�YRQ�([�WUHPDOSUREOHPHQ���� 'DV�3ODQVSLHO�WUlJW�KLHU�EHLGHQ�$VSHNWHQ�5HFKQXQJ��GD�(QW�VFKHLGXQJHQ�KLHU� DXIJUXQG�GHU� �4XDVLUHDOLWlW���� GHV�3ODQVSLHOV� DOV� �4XDVLKDQG�OXQJHQ��EHJULIIHQ�ZHUGHQ�N|QQHQ�
+DQGHOQ�VWHOOW�QXQ�HLQH�EHVRQGHUH�$UW�YRQ�9HUKDOWHQ�GDU���� :HQQ�YRQ�HLQHU�3HU�VRQ�JHVDJW�ZLUG��GD��VLH�KDQGHOW��GDQQ�NDQQ�DXFK�JHVDJW�ZHUGHQ��GD��VLH�VLFK�YHU�KlOW��1LFKW�MHGHV�9HUKDOWHQ�LVW�MHGRFK�HLQH�+DQGOXQJ��6R�LVW�+DQGHOQ�DOV�6SH]LDO�IDOO� YRQ�9HUKDOWHQ� DQ]XVHKHQ���� 0LW� GHQ�:RUWHQ� YRQ�.DPODK�� ³0DQ�ZLUG� DOVRMHGHQIDOOV� JXW� GDUDQ� WXQ�� GLH�7HUPLQL� ³KDQGHOQ¦� XQG� ³VLFK� YHUKDOWHQ¦� QLFKW� V\Q�RQ\P�]X�VHW]HQ��VRQGHUQ�]X�XQWHUVFKHLGHQ��LQ�GHU�:HLVH�QlPOLFK��GD��³KDQGHOQ¦DOV�HLQ�6SH]LDOIDOO�YRQ�³VLFK�YHUKDOWHQ¦�]X�YHUVWHKHQ�LVW����� 'DEHL�ZLUG�XQWHU�GHP%HJULII� GHV� +DQGHOQV� MHQH� 8QWHUPHQJH� PHQVFKOLFKHQ� 9HUKDOWHQV� ]XVDPPHQJH�ID�W��ZHOFKH� GLH�0HUNPDOH� GHU� =LHOJHULFKWHWKHLW�� GHU� EHZX�WHQ� =LHORULHQWLHUXQJ�GHU�(UZDUWXQJVVWHXHUXQJ�XQG�GHU�NRJQLWLYHQ�5HJXOLHUWKHLW�HUI�OOW���� 6RPLW�XPIDV�VHQ�+DQGOXQJHQ�DX�HU�LKUHP�RSHUDWLYHQ�0RPHQW��GDV�EHGHXWHW�HLQHP�PDQLIHVWHP9HUKDOWHQ�� VWHWV� DXFK� HLQH� SV\FKLVFKH� 6WUXNWXU���� *UXQGOHJHQG� I�U� GHQ� +DQG�OXQJVEHJULII� LVW� GDV� (UNHQQHQ�PHKUHUHU� +DQGOXQJVP|JOLFKNHLWHQ�� GDV� %HGHQNHQ
��� 9JO��+XFK��%����5HFKQXQJVZHVHQ��������6�������� 9JO��6WDFKRZLDN��+����'HQNHQ��������6������� 9JO��$EVFKQLWW����������(LQVDW]JHELHWH�YRQ�8QWHUQHKPHQVSODQVSLHOHQ���� 9JO��DXFK�$EVFKQLWW������������'DV�HSLVWHPRORJLVFKH�6XEMHNWPRGHOO���� 9JO��.DPODK��:�� �$QWKURSRORJLH��������6�������� .DPODK��:����$QWKURSRORJLH��������6�������� 9JO�� $FKWHQKDJHQ�� )��� 7UDPP�� 7��� 3UHLVV�� 3��� 6HHPDQQ�:HLPDU�� +��� -RKQ�� (�*��6FKXQFN��$����/HUQKDQGHOQ��������6�������� 9JO��.DPLQVNL��*����hEHUOHJXQJHQ�������
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]ZLVFKHQ� DOWHUQDWLYHQ� +DQGOXQJVP|JOLFKNHLWHQ�� XQWHU� 9RUDXVVLFKW� GHU� VLFKHUHQ�ZDKUVFKHLQOLFKHQ� XQG� P|JOLFKHQ� )ROJHQ� GHU� HLQ]HOQHQ� +DQGOXQJVP|JOLFKNHL�WHQ���� XQG� VFKOLH�OLFK� GLH� (QWVFKHLGXQJ�� HLQH� EHVWLPPWH� +DQGOXQJVDOWHUQDWLYHDXV]XI�KUHQ��ZRGXUFK�HV�OHW]WOLFK�]X��EHDEVLFKWLJWHP�+DQGHOQ��NRPPW����
'XUFK�GLH�+DQGOXQJVRULHQWLHUXQJ�GHV�3ODQVSLHOV�ZLUG�LP�3ODQVSLHO�GHU�/HUQEHJULII]XP�%HJULII�GHV�/HUQKDQGHOQV��'DEHL�XQWHUVFKHLGHW�VLFK�³GDV�+DQGHOQ��GDV�/HUQ�WlWLJNHLW�LVW�XQG�GDV�]XP�=LHO�KDW��VLFK�GLH�$XVI�KUXQJVYHUIDKUHQ�HLQHU�+DQGOXQJDQ]XHLJQHQ�� >���@�� SV\FKRORJLVFK� JHVHKHQ�� YRQ� GHP� lX�HUOLFK� JOHLFKHQ� +DQGHOQ�GDV� QLFKW� HLQ� VSH]LHOOHV� /HUQHQ� LVW�� VRQGHUQ� HLQ�7lWLJVHLQ�PLW� GHP�=LHO�� HLQ� EH�VWLPPWHV�(UJHEQLV�]X�HUUHLFKHQ¦���� 'LH�%H]LHKXQJ�]ZLVFKHQ�HLQHU�/HUQKDQGOXQJXQG�GHU�DOOJHPHLQHUHQ�+DQGOXQJ�Ol�W�VLFK�GDEHL�ZLH�IROJW�EHVFKUHLEHQ����
¾ 'DV�/HUQKDQGHOQ�EH]LHKW�VLFK�DXI�GDV�+DQGHOQ��'DV�+DQGHOQ�LVW�HLQH�6WUDWHJLH�GLH� GHU�$EVLFKW� ]XJUXQGH� OLHJW� ]X� OHUQHQ� XP� GDGXUFK� HIIL]LHQWHU� KDQGHOQ� ]XN|QQHQ�¾ 'DV�/HUQKDQGHOQ� VWHOOW� HLQH�*U|�H�PHQVFKOLFKHQ�+DQGHOQV�GDU�� GLH�EHL� DOOHQ+DQGOXQJVWlWLJNHLWHQ� XQWHU� DQGHUHP� DXFK�5�FNPHOGXQJHQ� I�U� GHQ�+DQGHOQ�GHQ�EHLQKDOWHW��GLH�/HUQUHOHYDQ]�EHVLW]HQ�¾ %HLP� /HUQKDQGHOQ� GUHKW� HV� VLFK� LQ� GHP� 0RPHQW� XP� +DQGHOQ�� ZHQQ� HLQH/HUQWlWLJNHLW�DOOH�ZHVHQWOLFKHQ�0HUNPDOH�HLQHU�+DQGOXQJVWlWLJNHLW�XPID�W�
'LHVH� $XVVDJHQ� ID�W�)ORWKRZ�ZLH� IROJW� ]XVDPPHQ�� ³/HUQHQ� ZHLVW� QDFK� GLHVHQ$XVVDJHQ� HLQHQ� XQWHUVFKLHGOLFK� VWDUN� DXVJHSUlJWHQ� 9HUZDQGWVFKDIWVJUDG� ]XPDOOJHPHLQHQ�+DQGHOQ� DXI�� ELV� HV� VFKOLH�OLFK� LQ� VHLQHU� K|FKVWHQ� )RUP� HLQH� YROO�NRPPHQH� 6WUXNWXULGHQWLWlW� EHVLW]W�¦��� 'DEHL� NDQQ� LP� 3ODQVSLHO� GDV� /HUQHQ� LP0RGHOO�VRZLH�GDV�/HUQHQ�DP0RGHOO�XQWHUVFKLHGHQ�ZHUGHQ����

��� 9JO��:HUELN��+�� �+DQGOXQJVWKHRULHQ��������6�������� .DPODK��:����$QWKURSRORJLH��������6�������� 5XELQVWHLQ��6�/����*UXQGODJHQ��������6��������� 9JO��EVSZ��%DFKPDQQ��:����*UXQGODJHQ��������6�����]LWLHUW�QDFK�)ORWKRZ��.����)|UGHUXQJ�������6�����I���� )ORWKRZ��.����)|UGHUXQJ��������6�������� 9JO��7UDPP��7�� �hEXQJVILUPD��������6�����
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'$6�/(51(1�,0�02'(//¾ /HUQSUR]HVVH�� GLH� GLUHNW� DQ� GLH�4XDOLWlW� GHV�$UEHLWVKDQGHOQV� LP�0RGHOO� DQ�NQ�SIHQ�� 'XUFK� GLH� hEHUQDKPH� YRQ� $UEHLWVUROOHQ� VRZLH� GLH� NRQNUHWH� $XV�I�KUXQJ�YRQ�7lWLJNHLWHQ�ZHUGHQ�RSHUDWLYH�.RPSHWHQ]HQ�XQG�HLQ�LQWHUQHV�(U�IDKUXQJVPRGHOO�IXQNWLRQDOHU�=XVDPPHQKDQJVVWUXNWXUHQ�DXVJHELOGHW�
/(51(1�$0�02'(//¾ $NWLYLWlWHQ�� GLH� DXI� HLQH� V\VWHPDWLVFKH� 5HIOH[LRQ� GHU�0RGHOOVWUXNWXUHQ� XQG$UEHLWVSUR]HVVH� ]LHOHQ�� $XI� GLHVHU� (EHQH� ZLUG� GLH� $XIPHUNVDPNHLW� DXI� GLHEHJULIIOLFKH�6\VWHPDWLVLHUXQJ��*HQHUDOLVLHUXQJ� XQG�hEHUSU�IXQJ� GHU� LP�0R�GHOO�HUIROJWHQ�(UIDKUXQJVELOGXQJ�JHULFKWHW�
'DPLW�]LHOW�GDV�/HUQKDQGHOQ�LP�8QWHUQHKPHQVSODQVSLHO�ZHQLJHU�DXI�GHQ�$XIEDXYRQ�:LVVHQVVWUXNWXUHQ� DOV� DXI� GLH�8PVHW]XQJ� YRQ�:LVVHQ� LQ� �.|QQHQ���'DEHLZHLVW� GDV� /HUQKDQGHOQ� LP� 8QWHUQHKPHQVSODQVSLHO� ]XPHLVW� HKHU� GHQ� &KDUDNWHUHLQHV�3UREOHPV�DOV�HLQHU�$XIJDEH�DXI�� ,P� IROJHQGHQ�ZLUG�GDKHU�DXI�GHQ�=XVDP�PHQKDQJ� YRQ� $NWLYLWlWHQ� GHV� 3UREOHPO|VHQV� XQG� :LVVHQ� HLQJHJDQJHQ�� ZREHL3UREOHPO|VHQ�DOV�$QZHQGXQJ�XQG�(UZHUE�YRQ�:LVVHQ�DXIJHID�W�ZLUG��,Q�GLHVHP=XVDPPHQKDQJ� LVW� KLHU� DXV]XI�KUHQ�� GD�� ]ZLVFKHQ� GHQ� 7HUPLQL� 3UREOHPO|VHQXQG� /HUQKDQGHOQ� LQVRIHUQ� HLQ� 8QWHUVFKLHG� EHVWHKW�� DOV� VLH� EH]�JOLFK� GHU� LQWHQ�GLHUWHQ� 'DXHU� GHU� YHUlQGHUWHQ� *HGlFKWQLV]XVWlQGH� XQWHUVFKLHGOLFKH� $QQDKPHQDXIZHLVHQ��:lKUHQG�3UREOHPO|VHQ�HKHU�GHU�DNWXHOOHQ�%HZlOWLJXQJ�HLQHU�VLQJXOl�UHQ�$QIRUGHUXQJVVLWXDWLRQ� GLHQW��ZHUGHQ� GXUFK� EHZX�WH� /HUQWlWLJNHLWHQ� YHUKlOW�QLVPl�LJ� ODQJIULVWLJH�9HUlQGHUXQJHQ�GHU�*HGlFKWQLVVWUXNWXUHQ�DQJHVWUHEW��'DEHLN|QQHQ� MHGRFK� DXFK� VLQJXOlUH�3UREOHPO|VHDNWLYLWlWHQ� ODQJIULVWLJ� ]X� HLQHU� GDXHU�KDIWHQ�9HUlQGHUXQJ�EHVWHKHQGHU�*HGlFKWQLVVWUXNWXUHQ�I�KUHQ����
:HLWHUKLQ�ZLUG�GXUFK�/HUQKDQGHOQ�GLH�$EVLFKW�YHUIROJW��UHDOH�+DQGOXQJVVLWXDWLR�QHQ�LQ�HLQHU�:HLVH�YRU]XEHUHLWHQ��GLH�GD]X�I�KUW��GD��GLH�DOV�SUREOHPDWLVFK�HPS�IXQGHQH�6LWXDWLRQ�ODQJIULVWLJ�NHLQ�3UREOHP�PHKU�GDUVWHOOW��'DPLW�EHLQKDOWHW�/HUQ�KDQGHOQ� DXFK� GHQ�$XIEDX� YRQ� )lKLJNHLWHQ� ]XP� 3UREOHPO|VHQ� VRZLH� DEUXIEDUHU3UREOHPO|VXQJHQ���� ZRPLW� ]X� IROJHUQ� LVW� GDV� /HUQKDQGHOQ� DXI� $NWLYLWlWHQ� GHV
��� 9JO��'XOLVFK��)����/HUQHQ��������6������I���� 9JO��'XOLVFK��)����/HUQHQ��������6������II�
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3UREOHPO|VHQV�XQWHUVW�W]HQG�ZLUNHQ�NDQQ�XQG�XPJHNHKUW��'DEHL� LVW�HV�ZHLWHUKLQZLFKWLJ��GD��3UREOHPO|VHSUR]HVVH�DOV�GLH�$QZHQGXQJ�XQG�GHQ�(UZHUE�YRQ�:LV�VHQ�DQJHQRPPHQ�ZHUGHQ��ZRUDXI�LP�IROJHQGHQ�HLQJHJDQJHQ�ZHUGHQ�VROO�
��� .RPSOH[HV�3UREOHPO|VHQ�XQG�:LVVHQ
'HU�*HJHQVWDQG�GHU�3V\FKRORJLH�LVW�GLH�$QDO\VH�GHU�*HVWDOW�XQG�GHU�&KDUDNWHUL�VWLND�GHV�$EODXIV�GHU�,QIRUPDWLRQVYHUDUEHLWXQJ�EHLP�0HQVFKHQ���� ,Q�HLQHP�DOO�JHPHLQHQ� ,QIRUPDWLRQVYHUDUEHLWXQJVSDUDGLJPD� ZLUG� GHU� 0HQVFK� GDEHL� DOV� HLQDOOJHPHLQHV�� V\PEROYHUDUEHLWHQGHV� 6\VWHP� DQJHVHKHQ�� LQ� ZHOFKHP� XQWHU�VFKLHGOLFKH�7HLONRPSRQHQWHQ�PLWHLQDQGHU�LQWHUDJLHUHQ��� XQG�,QIRUPDWLRQVYHUDU�EHLWXQJ�GD]X�I�KUW��,QIRUPDWLRQ�LQ�DQGHUH�,QIRUPDWLRQ�XP]XZDQGHOQ�����:HLWHU�KLQ�VSLHOW�GLH�$QDORJLH�]XP�DOOJHPHLQHQ�V\PEROYHUDUEHLWHQGHQ�6\VWHP�&RPSX�WHU�HLQH�]HQWUDOH�5ROOH���� GHQQ�GHU�&RPSXWHU�GLHQW�DOV�HLQH�0HWDSKHU�GDI�U��ZLH,QIRUPDWLRQHQ� YHUDUEHLWHW� ZHUGHQ���� /DFKPDQ�� /DFKPDQ�	� %XWWHUILHOG� IRUPX�OLHUHQ�GLHVHQ�=XVDPPHQKDQJ�ZLH�IROJW� ³&RPSXWHUV�WDNH�V\PEROLF�LQSXW��UHFRGHLW��PDNH�GHFLVLRQV�DERXW�WKH�UHFRGHG�LQSXW��PDNH�QHZ�H[SUHVVLRQV�IURP�LW��VWRUHVRPH�RU�DOO�RI�WKH�LQSXW��DQG�JLYH�EDFN�V\PEROLF�RXWSXW��%\�DQDORJ\��WKDW�LV�PRVWRI�ZKDW�FRJQLWLYH�SV\FKRORJ\� LV�DERXW�� ,W� LV�DERXW�KRZ�SHRSOH� WDNH� LQ� LQIRUPD�WLRQ�� KRZ� WKH\� UHFRGH� DQG� UHPHPEHU� LW�� KRZ� WKH\� PDNH� GHFLVLRQV�� KRZ� WKH\WUDQVIRUP�WKHLU�LQWHUQDO�NQRZOHGJH�VWDWHV��DQG�KRZ�WKH\�WUDQVODWH�WKHVH�VWDWHV�LQWREHKDYLRXUDO�RXWSXW�¦���

��� 9JO��'|UQHU��'����,QIRUPDWLRQVYHUDUEHLWXQJ��������6�������'|UQHU�VSULFKW�YRQ�HLQHU�)DV]L�QDWLRQ�VHLWHQV�GHU�3V\FKRORJLH�EH]�JOLFK�GHU�,QIRUPDWLRQVYHUDUEHLWXQJ��GLH�GD]X�I�KUW��GD�HLQLJH�3V\FKRORJHQ�GHQ�%HJULII� GHU� ,QIRUPDWLRQVYHUDUEHLWXQJ� ³>���@� JHUDGH]X� DOV�GHQ�]HQ�WUDOHQ�%HJULII�GHU�3V\FKRORJLH�DQVHKHQ¦��'HUV����,QIRUPDWLRQVYHUDUEHLWXQJ��������6��������� 9JO��/DFKPDQ��5���/DFKPDQ��-�/���%XWWHUILHOG��(�&���3V\FKRORJ\��������6�����II���� 9JO��'|UQHU��'����,QIRUPDWLRQVYHUDUEHLWXQJ��������6�������,Q�GLHVHP�=XVDPPHQKDQJ�ZHU�GHQ�JHLVWLJH�3UR]HVVH�QDFK�HLQHP�VHKU�DOOJHPHLQHQ�9HUVWlQGQLV�DOV�7UDQVIHU�YRQ�,QIRUPD�WLRQHQ�]ZLVFKHQ�XQWHUVFKHLGEDUHQ�6\VWHPHQ�YHUVWDQGHQ��'LHVHU�,QIRUPDWLRQVDXVWDXVFK�ILQ�GHW�DXI�YHUVFKLHGHQHQ�(EHQHQ�VWDWW��9JO��/�HU��*���/DVV��8����(LQOHLWXQJ��������6����I���� 9JO��/DFKPDQ��5���/DFKPDQ��-�/���%XWWHUILHOG��(�&���3V\FKRORJ\��������6�����II���� 9JO��1HZHOO��$���6KDZ��-�&���6LPRQ��+�$����(OHPHQWV��������6�������'DEHL�ZLUG�GHU�&RP�SXWHU� QLFKW� DOV� DQDORJ� ]XP� PHQVFKOLFKHQ� 9HUKDOWHQ� YHUVWDQGHQ�� VRQGHUQ� HU� U�FNW� LQ� GHQ0LWWHOSXQNW� GHV� ,QWHUHVVHV�� ZHLO� HU� EHL� HQWVSUHFKHQGHU� 3URJUDPPLHUXQJ�� GLH� JOHLFKHQ� ,Q�IRUPDWLRQVYHUDUEHLWXQJVVFKULWWH� DXVI�KUW� ZLH� GHU�0HQVFK� EHLP� 3UREOHPO|VHQ�� 9JO��GLHV���(OHPHQWV��������6��������� /DFKPDQ��5���/DFKPDQ��-�/���%XWWHUILHOG��(�&���3V\FKRORJ\��������6�����
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*HPl��GHQ�,QIRUPDWLRQVYHUDUEHLWXQJVPRGHOOHQ�NDQQ�HLQ�,QGLYLGXXP�QXQ�LQ�HLQHEHOLHELJH�8PZHOW�JHVWHOOW�ZHUGHQ��ZR�HV��PLW�GHQ�LPPHU�JOHLFKHQ�NRJQLWLYHQ�3UR�]HVVHQ��EHOLHELJH�$XIJDEHQ�EHZlOWLJW���� 'DV�*UXQGNRQ]HSW�GHV�,QIRUPDWLRQVYHU�DUEHLWXQJVPRGHOOV�JHKW�GDEHL�GDYRQ�DXV��GD��DX�HUKDOE�GHV�,QGLYLGXXPV�HLQ�$XI�JDEHQIHOG� H[LVWLHUW�� ZHOFKHV� DXV� HLQHP� 3UREOHP� XQG� GHVVHQ� .RQWH[W� EHVWHKW�'HPJHJHQ�EHU�LVW�LP�,QGLYLGXXP�HLQ�3UREOHPUDXP�JHJHEHQ��ZHOFKHU�VRZRKO�GLHSRWHQWLHOOHQ�=XVWlQGH�GHV�3UREOHPV�DOV�DXFK�GLH�3UREOHPRSHUDWRUHQ��GLH�GHP�,Q�GLYLGXXP�GD]X�GLHQHQ��VLFK�YRQ�HLQHP�]XP�DQGHUHQ�=XVWDQG�]X�EHZHJHQ��XPID�W�'LH�$XVJDQJVVLWXDWLRQ�GHV�3UREOHPV� LVW� GDEHL�GXUFK�GDV�$XIJDEHQXPIHOG� VRZLHGLH� ]X� O|VHQGHQ� $XIJDEHQ� JHNHQQ]HLFKQHW� XQG� EHLQKDOWHW� GDPLW� GDV� *HJHEHQH�'HU�JHZ�QVFKWH�(QG]XVWDQG�LVW�GDQQ�GHU�=LHO]XVWDQG��GHU� LQ�GHP�0RPHQW�DQJH�QRPPHQ� ZLUG�� LQ� GHP� GHU� 3UREOHPO|VHU� VLFK� GXUFK� GLH� $QZHQGXQJ� YRQ� 2SH�UDWRUHQ� YRP� HLQHQ� ]XP� DQGHUHQ� =XVWDQG� EHZHJW� KDW��'DEHL�ZHLVW� GHU� 3UREOHP�UDXP�DXFK�%DUULHUHQ��ZLH�EVSZ��GLH�=LHOVHW]XQJ��DXI��ZHOFKH�GLH�$XVZDKO�P|JOL�FKHU�=XVWlQGH�EHJUHQ]HQ����
'LHVHV�3DUDGLJPD�GHU� ,QIRUPDWLRQVYHUDUEHLWXQJ� YHUZHQGHW� GLH�3UREOHPO|VHIRU�VFKXQJ� DOV� IRUVFKXQJVOHLWHQGH�*UXQGYRUVWHOOXQJ���� XQG�$QVlW]H� ]XU� (UNOlUXQJNRPSOH[HQ� 3UREOHPO|VHQV� XQWHUQHKPHQ� GHQ� 9HUVXFK�� GHQ� 3UREOHPO|VHSUR]H�DOV� GLH�$QZHQGXQJ� XQG� GHQ� (UZHUE� YRQ�:LVVHQ� ]X� EHVFKUHLEHQ���� 6R� HUIROJWPHQVFKOLFKHV�3UREOHPO|VHQ�DXI�*UXQGODJH�XQG�LQ�:HFKVHOZLUNXQJ�PLW�lX�HUHQXQG� LQQHUHQ�:LVVHQVEHVWlQGHQ�� 'DEHL� KDEHQ� GLH� YHUVFKLHGHQHQ� 4XDOLWlWHQ� GHV:LVVHQV�� DXI� GDV� ]XU�FNJHJULIIHQ� ZLUG�� HLQH� HQWVFKHLGHQGH� :LUNXQJ� DXI� GHQ9RUJDQJ�GHV�3UREOHPO|VHQV��ZHOFKHU� VLFK� DQ� HLQHP�0RGHOO� RULHQWLHUW�� GDV� VLFKGHU�3UREOHPO|VHU�YRQ�GHU�JHVWHOOWHQ�$QIRUGHUXQJ�RGHU�GHU� JHJHEHQHQ�6LWXDWLRQPDFKW��'LHVHV�0RGHOO�ZLUG�DOV�GLH�LQQHUH�5HSUlVHQWDWLRQ�RGHU�GLH�VXEMHNWLYH�$E�ELOGXQJ� EH]HLFKQHW�� ZREHL� XQWHUVFKLHGOLFKH� 5HSUlVHQWDWLRQHQ� HLQHU� JHJHEHQHQ3UREOHPDQIRUGHUXQJ� ]XU� $QVWUHQJXQJ� XQWHUVFKLHGOLFKHU� NRJQLWLYHU� 5HVVRXUFHQVRZLH� ]X� XQWHUVFKLHGOLFKHP� 3UREOHPO|VXQJVYHUKDOWHQ� I�KUHQ���� 9RQ� GHU� LQWHU�QHQ�5HSUlVHQWDWLRQ�GHV�6\VWHPV�VRZLH�GHUMHQLJHQ�GHU�.RQWUROO�� XQG�6WHXHUDXI�
��� 9JO��2HUWHU��5����,QIRUPDWLRQVYHUDUEHLWXQJ���������� 9JO��9RVV��-�)����/|VHQ��������6��������� 9JO��/DVV��8���/�HU��*����3UREOHPO|VHIRUVFKXQJ��������6��������� 9JO��6�VV��+�0����,QWHOOLJHQ]��������6������.OXZH��5�+���0LVLDN��&���6FKPLGOH��5����:LV�VHQVHUZHUE��������6������
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JDEH� LVW� VRPLW�ZHLWJHKHQG� GLH�*�WH� XQG�$UW� GHU� 6\VWHPVWHXHUXQJ� DEKlQJLJ����'DEHL�XQWHUVFKHLGHQ�VLFK�GLH�YRUOLHJHQGHQ�WKHRUHWLVFKHQ�$QVlW]H�QDFK�GHQ�DQJH�QRPPHQHQ�$UWHQ�YRQ�:LVVHQ��GLH�3UREDQGHQ�EHL�GHU�6\VWHPVWHXHUXQJ�HUZHUEHQ�ZHOFKHV�:LVVHQ�VLH�]XU�6WHXHUXQJ�QXW]HQ�XQG�ZLH�YROOVWlQGLJ�GLHVHV�:LVVHQ�VHLQPX�����
6R�KDEHQ�.OXZH��6FKLOGH��)LVFKHU�	�2HOOHUHU LQ� LKUHQ�$UEHLWHQ�+LQZHLVH�GDI�UJHIXQGHQ��GD��GLH�9HUVXFKVSHUVRQHQ�HLQ�VSH]LILVFKHV�6\VWHP�LQ�HLQIDFKHU��VSDU�VDPHU� )RUP� DEELOGHQ�� 'LH� 9HUVXFKVSHUVRQHQ� YHUZHQGHWHQ� HLQIDFKH� .RQWUROO�XQG�6WHXHUXQJVUHJHOQ� XQG� VWHXHUWHQ� GDV� 6\VWHP�ZLH� HLQHQ�5HJOHU�PLW� 6ROO�,VW�$EZHLFKXQJHQ�¤� VLH� VXFKWHQ��ZLH�9HUEDO�� XQG�9HUKDOWHQVGDWHQ� ]HLJWHQ�� MHGRFKQLFKW�QDFK�9DULDEOHQYHUNQ�SIXQJHQ��$OV�%HOHJ�GDI�U�I�KUHQ�.OXZH��6FKLOGH��)L�VFKHU�	�2HOOHUHU�GDU�EHU�KLQDXV� LQJHQLHXUSV\FKRORJLVFKH�6WXGLHQ�DQ�� LQ�GHQHQJH]HLJW�ZXUGH�� GD�� HLQ� ,QGLYLGXXP� HLQ� WHFKQLVFKHV� 6\VWHP� DXFK� DXI� GHU�%DVLVHLQHV� HLQIDFKHQ� XQG� XQYROOVWlQGLJHQ� PHQWDOHQ�0RGHOOV� VWHXHUQ� NDQQ���� 'LHVH%HULFKWH� DXV� LQJHQLHXUSV\FKRORJLVFKHQ� )HOGVWXGLHQ� OHJHQ� QDKH�� GD�� ,QGLYLGXHQPLW�NRPSOH[HQ� WHFKQLVFKHQ�6\VWHPHQ�DXFK� DXI� GHU�%DVLV� XQYROOVWlQGLJHQ�� YHU�HLQIDFKHQGHQ�:LVVHQV� XPJHKHQ� N|QQHQ���� $X�HUGHP� HQWZLFNHOWHQ� VLH� HLQ� 6L�PXODWLRQVSURJUDPP���� PLW�GHP�VLH�GDV�6WHXHUXQJVYHUKDOWHQ�LKUHU�3UREDQGHQ�DXIGHU�%DVLV�YRQ�$QQDKPHQ��GLH�DXV�9HUEDO��XQG�9HUKDOWHQVGDWHQ�JHZRQQHQ�ZXU�GHQ�� VLPXOLHUWHQ��'LHVHV�3URJUDPP�VW�W]WH�ZHLWHUKLQ� LKUH�%HIXQGH��6R� OLHIHUWHQGLH�3URJUDPPOlXIH��GLH�RKQH�LPSOHPHQWLHUWHV�6WUXNWXUZLVVHQ�DEOLHIHQ��.RQWUROO�XQG� 6WHXHUXQJVGDWHQ�� GLH� GHQHQ� GHU� HPSLULVFKHQ� (UKHEXQJHQ� VHKU� QDKH� ND�PHQ����
��� /DVV��8���/�HU��*����3UREOHPO|VHIRUVFKXQJ��������6��������� 9JO��.OXZH��5�+�� �.RQWUROOH��������6��������� 9JO��6�VV��+�0����,QWHOOLJHQ]��������6�������� 9JO��.OXZH��5�+���6FKLOGH��$���)LVFKHU��&���2HOOHUHU��1�� �3UREOHPO|VHOHLVWXQJHQ�������6������I���� 9JO��EVSZ��%DLQEULGJH��/����(TXDWLRQV��������1RUPDQ��'�$����2EVHUYDWLRQV��������6����I�6R� I�KUW�1RUPDQ EVSZ��DXV�� ³,� FRQFOXGH� WKDW�PRVW�SHRSOH�V�XQGHUVWDQGLQJ�RI� WKH�GHYLFHVWKH\�LQWHUDFW�ZLWK�LV�VXUSULVLQJO\�PHDJHU��LPSUHFLVHO\�VSHFLILHG��DQG�IXOO�RI�LQFRQVLVWHQFLHV�JDSV��DQG�LGLRV\QFUDWLF�TXLUNV�¦�GHUV����2EVHUYDWLRQV��������6������� +LHU�KDQGHOW� HV� VLFK�XP�GDV�3URJUDPP�6,06+(//������9JO��.OXZH��5�+���0LVLDN��&��+DLGHU��+����(UJHEQLVVH��������6��������� 9JO��.OXZH��5�+����.RQWUROOH� �������6�� ���� I��9JO�� DXFK�GLH� GLIIHUHQ]LHUWHUH�(UOlXWHUXQJVRZLH�GLH�JUDSKLVFKHQ�'DUVWHOOXQJHQ�EHL�.OXZH��5�+���0LVLDN��&���+DLGHU��+����(UJHEQLV�VH��������6������II�
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(LQH� VROFKH�3RVLWLRQ� KDW� EHUHLWV�$VKE\ YHUWUHWHQ��'DQDFK� NDQQ� HLQH� 3HUVRQ� HLQNRPSOH[HV�6\VWHP�HUIROJUHLFK�VWHXHUQ��RKQH�HV�XQEHGLQJW�YHUVWHKHQ�]X�P�VVHQ�9RU�DOOHP�EHQ|WLJW�GLH�3HUVRQ�:LVVHQ��EHU�GHQ�8PJDQJ�PLW�GHP�6\VWHP��ZHQL�JHU�HLQHQ�JUR�HQ�8PIDQJ�DQ�5HJHO�:LVVHQ��6LH�PX��ZLVVHQ��ZLH�PLW� GHP�6\�VWHP�XP]XJHKHQ�LVW�XQG�HUNHQQHQ��ZDV�SDVVLHUW��:DUXP�HWZDV�VR�XQG�QLFKW�DQ�GHUV� SDVVLHUW�� LVW�ZHQLJHU�ZLFKWLJ���� ³,I� D� V\VWHP� LV� WRR� FRPSOH[� WR� EH� XQGHU�VWRRG�� LW�PD\�QHYHUWKHOHVV� VWLOO� EH� FRQWUROODEOH��)RU� WR� DFKLHYH� WKLV�� DOO� WKDW� WKHFRQWUROOHU�ZDQWV�WR�ILQG�LV�VRPH�DFWLRQ�WKDW�JLYHV�DQ�DFFHSWDEOH�UHVXOW��KH�LV�FRQ�FHUQHG�RQO\�ZLWK�ZKDW�KDSSHQV��QRW�ZLWK�ZK\�LW�KDSSHQV��2IWHQ��QRZ�PDWWHU�KRZFRPSOH[�WKH�V\VWHP��ZKDW�WKH�FRQWUROOHU�ZDQWV�LV�FRPSDUDWLYHO\�VLPSOH��KDV�WKHSDWLHQW�UHFRYHUHG"�¤�KDYH�WKH�SURILWV�JRQH�XS�RU�GRZQ"�¤�KDV�WKH�QXPEHU�RI�VWUL�NHV�JRQH�XS�RU�GRZQ"¦���
'HPJHJHQ�EHU�ZLUG�YRQ�6WHUQEHUJ�GLH�1RWZHQGLJNHLW�GHU�$QDO\VH�YRQ�6\VWHP�VWUXNWXUHQ�XQG��SUR]HVVHQ�DXVJHI�KUW���� $XFK�%HUU\�	�%URDGEHQW JHKHQ�GDYRQDXV�� GD�� 3UREDQGHQ� LP�8PJDQJ�PLW� HLQHP� G\QDPLVFKHQ� 6\VWHP�:LVVHQ� �EHUGHVVHQ�6WUXNWXU�HUZHUEHQ��GLHVHV�MHGRFK�LPSOL]LW�LVW��GD�VLH�LQ�HLQHU�6HULH�YRQ�([�SHULPHQWHQ��� NHLQHQ� =XVDPPHQKDQJ� ]ZLVFKHQ� YHUEDOLVLHUWHP� 6DFKZLVVHQ� XQGGHU�DQVWHLJHQGHQ�/HLVWXQJ�EHL�GHU�6WHXHUXQJ�GHV�6\VWHPV�IDQGHQ���� 'LHVH�6LFKWYHUWUHWHQ�DXFK�'|UQHU��5HLWKHU��.UHX]LJ�	�6WlXGHO��,KUHU�$QVLFKW�QDFK�OHJHQ�HL�QLJH�$QVlW]H�GHQ�(LQGUXFN�QDKH��DOV�RE� ,QGLYLGXHQ�NRPSOHWWH�XQG� ULFKWLJH�$E�ELOGXQJHQ�GHU�6\VWHPH��LQVEHVRQGHUH�YRQ�GHUHQ�6WUXNWXU�HQWZLFNHOQ�P��WHQ��XP6\VWHPH�VWHXHUQ�]X�N|QQHQ��6LH�VSUHFKHQ�LQ�GLHVHP�=XVDPPHQKDQJ�YRQ�6WUXN�WXUZLVVHQ��GDV��EHU�HLQ�6\VWHP�]X�HUZHUEHQ�VHL����

��� 9JO��$VKE\��:�5����9DULHW\��������6�������� $VKE\��:�5�� �9DULHW\��������6�������� 9JO��6WHUQEHUJ��5����5HDVRQLQJ��������6������I���� ,Q�GHQ�([SHULPHQWHQ�YRQ�%HUU\�	�%URDGEHQW KDWWHQ�GLH�9HUVXFKVSHUVRQHQ�HLQH�=XFNHUSUR�GXNWLRQ�]X�NRQWUROOLHUHQ��9JO��%HUU\��'�&�� %URDGEHQW��'�(����5HODWLRQVKLS��������6�����II���6������II��XQG�6������II���GLHV����&RPELQDWLRQ��������6�����II��XQG�6�����II���� 9JO��%HUU\��'�&�� %URDGEHQW��'�(����5HODWLRQVKLS� ������� 6�� ���� I���GLHV��� �&RPELQDWLRQ�������6�������� 9JO��'|UQHU�� '��� .UHX]LJ�� +�:��� 5HLWKHU�� )��� 6WlXGHO�� 7�� �+UVJ�����/RKKDXVHQ� ������(EHQVR�DXFK�GH.OHHU��-���%URZQ��-�6�� �$VVXPSWLRQV��������6������I���)XQNH��-�� �6\VWHP�PHUNPDOH��������6������
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'LH�%HIXQGH�XQG�0HLQXQJHQ�VLQG�GHPQDFK�JHWHLOW��6���UlXPW�MHGRFK�HLQ��GD��GLHEHWRQW�NRQWUlUH�3RVLWLRQ�YRQ�.OXZH��6FKLOGH��)LVFKHU�	�2HOOHUHU��� EHL�JHQDXHUHU%HWUDFKWXQJ�NHLQHVIDOOV� VR� WUHQQVFKDUI� LVW��ZLH� VLH�GDUJHVWHOOW�ZLUG��6R� VFKUlQNW.OXZH��� VHOEVW� HLQ�� GD�� 6WHXHUXQJVDQIRUGHUXQJHQ�� I�U� GLH� XPIDQJUHLFKHV� 6\�VWHPZLVVHQ�QRWZHQGLJ� LVW��NHLQHVIDOOV�DXVJHVFKORVVHQ� VLQG���� ,VW� GLH�$QQDKPH�HLQ�6\VWHP�QXU�GDQQ�HUIROJUHLFK�VWHXHUQ�]X�N|QQHQ��ZHQQ�HLQ�LVRPRUSKHV�0RGHOOGHV�6\VWHPV�YHUI�JEDU�LVW��ZRKO�DXFK�ZHQLJ�UHDOLVWLVFK���� VR�NDQQ�MHGRFK�DQJH�QRPPHQ�ZHUGHQ��GD��GLH�6WHXHUXQJVOHLVWXQJ�XP�VR�EHVVHU�LVW��MH�XPIDQJUHLFKHUXQG� JHQDXHU� GDV�:LVVHQ� �EHU� GLH� 6WUXNWXU� HLQHV� 6\VWHPV� LVW��'LH�&KDQFH�� GD�3UREDQGHQ� GLH� +DQGOXQJVUHJHOQ� ILQGHQ�� PLW� GHQHQ� HLQ� 6\VWHP� HUIROJUHLFK� JH�VWHXHUW�ZHUGHQ�NDQQ�� LVW�XP�VR�JU|�HU�� MH�EHVVHU�XQG�GLIIHUHQ]LHUWHU�GDV�:LVVHQ�EHU� GLH� 6WUXNWXU� HLQHV� 6\VWHPV� LVW���� 'DI�U� VSUHFKHQ� DXFK� HLQLJH� 8QWHUVX�FKXQJVGHVLJQV��GLH�MHGRFK�I�U�.OXZH��6FKLOGH��)LVFKHU�	�2HOOHUHU NHLQH�(YLGHQ]KDEHQ����
=XVDPPHQIDVVHQG�Ol�W�VLFK�IHVWKDOWHQ��GD��]ZLVFKHQ�GHP�HUIROJUHLFKHQ�8PJDQJPLW� HLQHU� NRJQLWLYHQ�$QIRUGHUXQJVVLWXDWLRQ� XQG� HLQHU� DQJHPHVVHQHQ�:LVVHQVUH�SUlVHQWDWLRQ� HLQH� SRVLWLYH� .RUUHODWLRQ� EHVWHKW�� 'DEHL� XQWHUVFKHLGHQ� VLFK� ,QGLYL�GXHQ� EH]�JOLFK� GHU� )RUP� LKUHU�:LVVHQVUHSUlVHQWDWLRQ�� GHU� $UW� LKUHV� LQGLYLGXHOOUHSUlVHQWLHUWHQ�:LVVHQV��GHQ�GD]ZLVFKHQ�DXI]XILQGHQGHQ�5HODWLRQHQ�XQG�GHQ�GDU��EHU�DJLHUHQGHQ� LQGLYLGXHOOHQ�3UR]HVVHQ��'LH� LQGLYLGXHOOH�:LVVHQVUHSUlVHQWDWLRQKlQJW�QHEHQ�$VSHNWHQ�ZLH�GHP�LQGLYLGXHOOHQ�NRJQLWLYHQ�(QWZLFNOXQJVVWDQG��GHU:DKUQHKPXQJ� GHU� $QIRUGHUXQJVVLWXDWLRQ�� GHQ� EHL� GHU� ,QIRUPDWLRQVYHUDUEHLWXQJYHUIROJWHQ�=LHOHQ� VRZLH� GHQ� YRUDQJHJDQJHQHQ� ,QVWUXNWLRQHQ� RIIHQEDU� YRP�*UDG

��� 9JO��.OXZH��5�+���6FKLOGH��$���)LVFKHU��&���2HOOHUHU��1�� �3UREOHPO|VHOHLVWXQJHQ�������6������I���� 9JO��.OXZH��5�+����3UREOHP��������6��������� 9JO��6�VV��+�0�� �,QWHOOLJHQ]��������6�����I���� 6R�ZlUH�HLQH�VROFKH�%HKDXSWXQJ�EHL�ELV�]X������9DULDEOHQ�DXFK�ZHQLJ��EHU]HXJHQG��9JO�6�VV��+��0����,QWHOOLJHQ]��������6�������� 9JO��6�VV��+��0�� �,QWHOOLJHQ]��������6�������� 9JO��6�VV��+��0����,QWHOOLJHQ]��������6������6R�I�KUHQ�GLH�$XWRUHQ�DXV��³'LH�RIW�EHKDXSWHWH6XFKH� QDFK� GHQ� 9DULDEOHQYHUNQ�SIXQJHQ� NRQQWHQ� ZLU� ZHGHU� GXUFK� 9HUEDO�� QRFK� GXUFK9HUKDOWHQVGDWHQ� EHOHJHQ�¦�.OXZH�� 5�+��� 6FKLOGH�� $��� )LVFKHU�� &��� 2HOOHUHU�� 1�� �3UR�EOHPO|VHOHLVWXQJHQ��������6������I�
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GHU�([SHUWLVH�DE���� ,P�IROJHQGHQ�HUVFKHLQW�HV�GDKHU�ZLFKWLJ�DXI�0RGHOOH�GHU�:LV�VHQVUHSUlVHQWDWLRQ�EHLP�0HQVFKHQ�HLQ]XJHKHQ��GLH�*HJHQVWDQG�GHU�:LVVHQVSV\�FKRORJLH��HLQHP�7HLOEHUHLFK�GHU�.RJQLWLRQVSV\FKRORJLH��VLQG�
��� 0HQWDOH�5HSUlVHQWDWLRQHQ�YRQ�:LVVHQ
����� *HJHQVWDQG�GHU�:LVVHQVSV\FKRORJLH
'LH�.RJQLWLRQVSV\FKRORJLH� EHVFKlIWLJW� VLFK� VRZRKO�PLW� GHP� NRJQLWLYHQ� 6\VWHPGHV�0HQVFKHQ� VRZLH� DQGHUHU� /HEHZHVHQ� DOV� DXFK�PLW� VLPXODWLYHQ�PDVFKLQHOOHQ6\VWHPHQ���� 'DEHL�EDVLHUHQ�GLH�7KHRULHQ�GHU�.RJQLWLRQVZLVVHQVFKDIW�DXI�GHU�$Q�QDKPH� HLQHU� PHQWDOHQ� 5HSUlVHQWDWLRQ� YRQ� ,QIRUPDWLRQHQ���� 6LH� N|QQHQ� GDKHUDXFK�DOV�QDW�UOLFKH��DGDSWLYH�6\VWHPH�YHUVWDQGHQ�ZHUGHQ��³>���@�GLH�,QIRUPDWLRQHQPLW� +LOIH� HLQHV� =HQWUDOQHUYHQV\VWHPV� YHUDUEHLWHQ�� RGHU� DOV� N�QVWOLFKH� 6\VWHPH�GLH�HLQH�GHUDUWLJH�9HUDUEHLWXQJ�VLPXOLHUHQ¦�����8P�LQ�GLHVHP�=XVDPPHQKDQJ�]XHLQHU�JDQ]KHLWOLFKHQ�$QDO\VH�GHV�NRJQLWLYHQ�6\VWHPV�]X� JHODQJHQ�� VLQG�PHKUHUH)UDJHQ�DQ�HLQ�NRJQLWLYHV�6\VWHP�]X�VWHOOHQ��'LHV� VLQG�)UDJHQ�QDFK�GHP�$XIEDXGHV�6\VWHPV��QDFK�GHQ�LP�6\VWHP�DEODXIHQGHQ�3UR]HVVHQ�VRZLH�QDFK�GHU�(QWVWH�KXQJ�GHV�6\VWHPV�RGHU�DXFK�QDFK�GHVVHQ�7HNWRQLN��'\QDPLN�XQG�*HQHWLN��'XUFKGHUHQ�%HDQWZRUWXQJ�ZLUG�GLH�YROOVWlQGLJH�%HVFKUHLEEDUNHLW�HLQHV�NRJQLWLYHQ�6\�VWHPV�P|JOLFK��:LUG�GXUFK�GLH�*HQHWLN�GHV�6\VWHPV�JHZLVVHUPD�HQ�VHLQH�+LVWR�ULH� EHVFKULHEHQ�� VR�ZLUG� GXUFK� GLH� 7HNWRQLN� GHVVHQ�$XIEDX� EHVFKULHEHQ�� ZREHL�EHU�9HUlQGHUXQJHQ�LP�=HLWYHUODXI�DEVWUDKLHUW�ZLUG��'LHVH�ZHUGHQ�GXUFK�GLH�'\�QDPLN�DXIJHJULIIHQ��+LHU�ZLUG�QLFKW�PHKU�QXU��ZLH� LQ�GHU�7HNWRQLN��GHU�=XVWDQGHLQHV�6\VWHPV�]X�HLQHP�EHVWLPPWHQ�=HLWSXQNW�EHVFKULHEHQ��VRQGHUQ�GHVVHQ�9HU�lQGHUXQJ�XQG�GLH�VLFK�GDUDXV�HUJHEHQGHQ�$XVZLUNXQJHQ�DXI�GDV�9HUKDOWHQ�HLQHV6\VWHPV����

��� 9JO��7HUJDQ��6��2����*UXQGODJHQ��7HLO�����������6�������9JO��DXFK�$EVFKQLWW������8PJDQJYRQ�3HUVRQHQ�PLW�NRPSOH[HQ�6\VWHPHQ���� 9JO��6WURKQHU��+����6\VWHPH��������6�������� 9JO��*HUMHWV��3���:HVWHUPDQQ��5����7KHRULHQ��������6��������� 6WURKQHU��+�� �6\VWHPH��������6������ ,Q� GLHVHP�=XVDPPHQKDQJ�ZXUGH� EHUHLWV� GDV� 3DUD�GLJPD�GHU�,QIRUPDWLRQVYHUDUEHLWXQJ�HUOlXWHUW��9JO��$EVFKQLWW������.RPSOH[HV�3UREOHPO|�VHQ�XQG�:LVVHQ���� 9JO��6WURKQHU��+�� �6\VWHPH��������6�����
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'LH�:LVVHQVSV\FKRORJLH� VWHOOW�QXQ�HLQHV�GHU�.HUQJHELHWH�GHU�.RJQLWLRQVSV\FKR�ORJLH�GDU��ZREHL�GLH�3V\FKRORJLH�PLW�GHP�PHQVFKOLFKHQ�:LVVHQ�YLHOIlOWLJH�)UDJH�VWHOOXQJHQ�YHUELQGHW��6R�ZLUG�JHIUDJW��ZLH�PHQVFKOLFKHV�:LVVHQ�DXV�SV\FKRORJL�VFKHU�6LFKW�GDUJHVWHOOW�ZHUGHQ�NDQQ��ZLH�0HQVFKHQ�LKU�:LVVHQ�DXVEDXHQ�XQG�XP�RUJDQLVLHUHQ�XQG�ZHOFKH�PHQVFKOLFKHQ�/HLVWXQJHQ�DOV�,QGLNDWRUHQ�I�U�EHVWLPPWHV:LVVHQ�DQJHVHKHQ�ZHUGHQ�N|QQHQ���� 'LHVH�)UDJHQ��QlPOLFK�)UDJHQ�GHV�(UZHUEVXQG�GHU�$QZHQGXQJ�YRQ�:LVVHQ��VLQG�VHLW�GHU�NRJQLWLYHQ�:HQGH�]HQWUDOH�7KHPHQGHU�DOOJHPHLQSV\FKRORJLVFKHQ�)RUVFKXQJ��GLH�XQWHU�GHP�%HJULII�GHU�:LVVHQVSV\�FKRORJLH�VXEVXPLHUW�ZHUGHQ���� )�U�GLH�LQ�GLHVHP�%HUHLFK�GHU�3V\FKRORJLH�GXUFK�]XI�KUHQGHQ�� HPSLULVFKHQ� 8QWHUVXFKXQJHQ� ZHUGHQ� HEHQIDOOV� 3UREOHPVWHOOXQJHQJHQXW]W��GLH�DOV�V\VWHP�YHUJOHLFKEDUH�0LNURZHOWHQ�DXI�&RPSXWHUQ� LPSOHPHQWLHUWZHUGHQ��$XIJDEH�GHU�9HUVXFKVSHUVRQHQ�LVW�HV�KLHU��EHVWLPPWHQ�,QVWUXNWLRQHQ�HQW�VSUHFKHQG��GLHVH�0LNURZHOWHQ�]X�NRQWUROOLHUHQ�XQG�]X�VWHXHUQ����
,P�8PJDQJ�PLW�VROFKHQ�0LNURZHOWHQ�ELOGHQ�3HUVRQHQ�PHQWDOH�5HSUlVHQWDWLRQHQLP� =XVDPPHQKDQJ�PLW� GHP� LPSOHPHQWLHUWHQ� 6\VWHP� DXV�� ZHOFKH� GHQ� 8QWHUVX�FKXQJVJHJHQVWDQG�GDUVWHOOHQ��'LHVEH]�JOLFK�EHVWHKW�NHLQH�(LQLJNHLW��EHU�GLH�)RUPPHQWDOHU� 5HSUlVHQWDWLRQHQ�� 'HU� 5DKPHQ� SRSXOlUHU� 7KHRULHQ� NDQQ� MHGRFK� DOV�EHUHLQVWLPPHQG�DQJHVHKHQ�ZHUGHQ���� =XQlFKVW�KHEW�GLH�.RJQLWLRQVZLVVHQVFKDIWYRQ� GHU� LQGLYLGXHOOHQ�0RGHOOLHUXQJVHEHQH� GLH� (EHQH� GHU� SV\FKRORJLVFKHQ� 0R�GHOOELOGXQJ�DE��GLH�DOV�:LVVHQVUHSUlVHQWDWLRQ�EH]HLFKQHW�ZHUGHQ�NDQQ��'LH�$UW��LQGHU�*HGlFKWQLVLQKDOWH� JHVSHLFKHUW�ZHUGHQ�� EH]HLFKQHW�PDQ� DOV� LKUH�PHQWDOH� 5H�SUlVHQWDWLRQ��6LH�N|QQHQ�VRZRKO�GXUFK� LKUH� VWUXNWXUHOOHQ�DOV�DXFK�GXUFK� LKUH� LQ�KDOWOLFKHQ�0HUNPDOH�FKDUDNWHULVLHUW�ZHUGHQ���� 6R�ZLUG�LQ�SV\FKRORJLVFKHQ�7KHR�ULHQ� ]XU�:LVVHQVUHSUlVHQWDWLRQ� ]ZLVFKHQ� HLQHU�:LVVHQVEDVLV� XQG� GHQ� GDPLW� DU�EHLWHQGHQ�3UR]HVVHQ�XQWHUVFKLHGHQ��'LHV� LVW�JOHLFKEHGHXWHQG�PLW�GHU�8QWHUVFKHL�GXQJ�YRQ�6WUXNWXU�XQG�3UR]H��RGHU� DXFK�]ZLVFKHQ�GHNODUDWLYHP�XQG�SUR]HGXUD�OHP�:LVVHQ��'D�HV�QLFKW�P|JOLFK�LVW��GDV�HLQH�RKQH�GDV�DQGHUH�]X�HUIDVVHQ��ZLUGEHL� H[SHULPHQWHOOHQ� hEHUSU�IXQJHQ� GHU� 7KHRULHQ� LPPHU� EHLGHV� XQWHUVXFKW�� VR�
��� 9JO��.OXZH��5�+���6SDGD��+����:LVVHQ��������6��������� 9JO��0DQGO��+���6SDGD��+����:LVVHQVSV\FKRORJLH��������6������� 9JO��.OXZH�� 5�+��� �.RQWUROOH� ������� 6�� ���� I�� VRZLH� DXFK�$EVFKQLWW� �����8PJDQJ� YRQ3HUVRQHQ�PLW�NRPSOH[HQ�6\VWHPHQ���� 9JO��:HQGHU��.��)����1HW]ZHUNH��������6�����
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ZRKO�GLH�6WUXNWXU�DOV�DXFK�HLQ�3UR]H��¤�E]Z��GHNODUDWLYHV�XQG�SUR]HGXUDOHV�:LV�VHQ����
0LW� NRJQLWLRQVSV\FKRORJLVFKHU�)RUVFKXQJ�ZLUG� GHPQDFK� GLH� (UZDUWXQJ� YHUEXQ�GHQ��GD��VLH�$QDO\VHQ�GHU�$QIRUGHUXQJHQ�GHU�.RQWUROOH�XQG�6WHXHUXQJ�NRPSOH[HU6\VWHPH� DQ� GLH� PHQVFKOLFKH� ,QIRUPDWLRQVYHUDUEHLWXQJ� HUDUEHLWHW� XQG� GD�� VLH0HUNPDOH� XQG� 9HUODXI� GHU� JHLVWLJHQ� $NWLYLWlW� VRZLH� GHV� .RQWUROO�� XQG� 6WHXH�UXQJVYHUKDOWHQV�EHVFKUHLEW���� 'DEHL�ILQGHQ�VLFK�LQ�GHU�/LWHUDWXU�XQWHUVFKLHGOLFKH$QVlW]H�GHU�:LVVHQVUHSUlVHQWDWLRQ��GLH� VLFK� ]XQlFKVW� QDFK�SURSRVLWLRQDOHQ�� DQD�ORJHQ�XQG�UHJHOEDVLHUWHQ�$QVlW]HQ�XQWHUVFKHLGHQ�ODVVHQ�
����� 3URSRVLWLRQDOH��DQDORJH�XQG�UHJHOEDVLHUWH�$QVlW]H�GHU�:LVVHQV�UHSUlVHQWDWLRQ
������� 3URSRVLWLRQDOH�5HSUlVHQWDWLRQVV\VWHPH
=XU� *UXSSH� GHU� SURSRVLWLRQDOHQ� 5HSUlVHQWDWLRQVV\VWHPH� NDQQ� GLH�0HKUKHLW� GHUELVKHU� HQWZLFNHOWHQ� IRUPDOHQ�0RGHOOH�GHU�:LVVHQVUHSUlVHQWDWLRQ� JHUHFKQHW�ZHU�GHQ��,Q�SURSRVLWLRQDOHQ�5HSUlVHQWDWLRQVV\VWHPHQ�ILQGHW�:LVVHQ�9HUZHQGXQJ��GDV]XQlFKVW� PHLVW� DOV� VSUDFKOLFK�EHJULIIOLFK� XPVFKULHEHQ� ZXUGH�� %HLVSLHOH� KLHUI�UVLQG� VHPDQWLVFKH� 1HW]ZHUNPRGHOOH�� )UDPHV� XQG� 6NULSWV� VRZLH� SUlGLNDWHQ�ORJLVFKH�.DON�OH��*HPHLQVDP�VLQG�GHQ�SURSRVLWLRQDOHQ�$QVlW]HQ�GLH�HOHPHQWDUHQ(LQKHLWHQ� ]XU�:LVVHQVUHSUlVHQWDWLRQ�� 'LHV� VLQG� GLH� GLVNUHWHQ� 6\PEROVWUXNWXUHQ�GLH�VRJHQDQQWHQ�3URSRVLWLRQHQ����
,Q�FKURQRORJLVFKHU�%HWUDFKWXQJ�VLQG�]XQlFKVW�GLH�1HW]ZHUNPRGHOOH�]X�QHQQHQ��LQGHQHQ�LP�DOOJHPHLQHQ�MHGHU�%HJULII�QXU�DQ�HLQHU�6WHOOH�DEJHVSHLFKHUW�ZLUG��'LHVH'DUVWHOOXQJVDUW�ZXUGH� MHGRFK� DOV� XQ�EHUVLFKWOLFK� HLQJHVFKlW]W�� ZDV� GD]X� I�KUWH�GD��LP�/DXIH�GHU�VLHE]LJHU�-DKUH�HLQH�5HLKH�YRQ�$QVlW]HQ�HQWZLFNHOW�ZXUGHQ��GLHGHU�HKHU� ORVHQ� ,QIRUPDWLRQ� LP�1HW]ZHUNPRGHOO�:LVVHQVHLQKHLWHQ�JHJHQ�EHUVWHO�OHQ�� GLH� HLQH� JU|�HUH� LQWHUQH� .RKlUHQ]� DXIZHLVHQ�� 'LHVH� $QVlW]H� N|QQHQ� XQWHU
��� 9JO��*HUMHWV��3���:HVWHUPDQQ��5����7KHRULHQ��������6��������� 9JO��:HQGHU��.��)����0HWKRGHQ��������6��������� 9JO��.OXZH��5�+����.RQWUROOH��������6������I���� 9JO��2SZLV��.�� �0RGHOOLHUXQJ��������6�����
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GHP�%HJULII�6FKHPD�7KHRULH�]XVDPPHQJHID�W�ZHUGHQ���� 1DFK�5XPHOKDUGW VLQG6FKHPDWD� DOV� *UXQGHOHPHQWH� GHV�:LVVHQV� DQ]XVHKHQ�� (V� KDQGHOW� VLFK� XP� HLQH7KHRULH� GDU�EHU��ZLH�:LVVHQ� UHSUlVHQWLHUW� LVW� XQG�ZLH� GLHVH�5HSUlVHQWDWLRQ� GHQ*HEUDXFK�GHV�:LVVHQV�YHUHLQIDFKW��6FKHPD�7KHRULHQ�]XIROJH�LVW�MHJOLFKHV�:LVVHQLQ� (LQKHLWHQ� UHSUlVHQWLHUW�� 'LHVH� (LQKHLWHQ� ZHUGHQ� DOV� 6FKHPDWD� EH]HLFKQHW�� ,QGLHVH�:LVVHQVHLQKHLWHQ�VLQG��]XVlW]OLFK�]X�GHP�:LVVHQ�VHOEVW��,QIRUPDWLRQHQ�GDU��EHU�HLQJHEHWWHW��ZLH�GLHVHV�:LVVHQ�]X�QXW]HQ� LVW���� ZRPLW� VLH� VLFK�DOV�G\QDPL�VFKH�:LVVHQVHOHPHQWH�NODVVLIL]LHUHQ�ODVVHQ����
,Q�GHU�)ROJH�ZXUGHQ�DOOJHPHLQHUH�)RUPDOLVPHQ�HQWZLFNHOW��6R�ZXUGHQ� VHPDQWL�VFKH� 1HW]H� DOV� ]X� ZHQLJ� DXVGUXFNVVWDUN� DQJHVHKHQ�� ZDV� ]XU� (QWZLFNOXQJ� YRQ)UDPHV�I�KUWH���� ,Q�)UDPHV��RGHU�DXFK�5DKPHQ��LVW�QDFK�0LQVN\�:LVVHQ��EHU�%H�JULIIH��2EMHNWH��6DFKYHUKDOWH�XQG�6LWXDWLRQHQ�UHSUlVHQWLHUW��5DKPHQ�ZHUGHQ�GDEHLDOV� G\QDPLVFKH�� KLHUDUFKLVFK� RUJDQLVLHUWH� :LVVHQVVWUXNWXUHQ� �EHU� HLQHQ� UHODWLYVWHUHRW\SHQ�:LVVHQVEHUHLFK�YHUVWDQGHQ��'LH�LQ�5DKPHQ�RUJDQLVLHUWHQ�:LVVHQVHLQ�KHLWHQ� VLQG�GDEHL��EHU�YLHOIlOWLJH�5HODWLRQHQ�YHUEXQGHQ��'DU�EHU�KLQDXV� N|QQHQVLH� PLW� GHQHQ� DQGHUHU� �EHUJHRUGQHWHU� XQG� XQWHUJHRUGQHWHU� 5DKPHQ� YHUEXQGHQVHLQ��ZRGXUFK�VLH�LQ�HLQHP�VRJHQDQQWHQ��IUDPH�V\VWHP��RUJDQLVLHUW�VLQG���� 'DEHLLVW� DOV� ZHVHQWOLFKHU� 8QWHUVFKLHG� ]ZLVFKHQ� GHU� 1HW]ZHUNUHSUlVHQWDWLRQ� XQG� GHU5DKPHQ�5HSUlVHQWDWLRQ� DQ]XVHKHQ�� GD�� HLQ� .RQ]HSW� LQQHUKDOE� HLQHV� 5DKPHQV]XVlW]OLFK�QDFK�GHU�%HGHXWVDPNHLW�YRQ�,QIRUPDWLRQHQ�NODVVLIL]LHUW�ZLUG��6R�I�KUW:LQRJUDG�DXV��³7KH�IUDPH�LGHD�DGGV�DQ�LPSRUWDQW�DGGLWLRQDO�HOHPHQW�WR�WKLV�¤�WKHLGHD� RI� LPSRUWDQFH� RU� FHQWUDOLW\�� )RU� HDFK� IUDPH� WKHUH� LV� D� VHW� RI� RWKHU� IUDPHVPDUNHG�DV�LPSRUWDQW�HOHPHQWV�KDYLQJ�D�VSHFLILF�UHODWLRQ�WR�LW�¦���
6NULSWV��HLQJHI�KUW�YRQ�6FKDQN�	�$EHOVRQ�����VROOWHQ�VFKOLH�OLFK�³>���@�GDV�7H[WYHU�VWHKHQ�DOV�HLQH� ,QWHJUDWLRQ�QHXHU� LQ�EHUHLWV� EHNDQQWH� ,QIRUPDWLRQHQ� HUNOlUHQ� >���@
��� 9JO��.OXZH��5�+���6SDGD��+����:LVVHQ��������6������I���� 9JO��5XPHOKDUGW��'�(����6FKHPDWD��������6�����I���� 9JO��7HUJDQ��6��2����0RGHOOH��������6��������� 9JO��2SZLV��.����0RGHOOLHUXQJ��������6�����I���� 9JO��0LQVN\��0����)UDPHZRUN��������6��������� :LQRJUDG��7����5HSUHVHQWDWLRQV��������6��������� 9JO��6FKDQN��5�&���$EHOVRQ��5�3�� �6FULSWV��������6�����II�
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N|QQHQ�¦��� (LQ� 6NULSW� VWHOOW� HLQ� 6FKHPD� ]X� ZLHGHUKROW� HUIDKUHQHQ� (UHLJQLVVHQGDU���� ,Q�LKUHP�]HLWOLFKHQ�$EODXI�KDQGHOQ�HLQH�RGHU�PHKUHUH�3HUVRQHQ�XQG�YHUIRO�JHQ�GDEHL�HLQ�EHVWLPPWHV�RGHU�DXFK�PHKUHUH�=LHOH���� 'DEHL�ZHUGHQ�YHUVFKLHGHQH$UWHQ� YRQ� 6NULSWV� XQWHUVFKLHGHQ�� MH� QDFKGHP� DXI� ZHOFKHQ�+LQWHUJUXQG� VLH� VLFKEH]LHKHQ����
������� $QDORJH�5HSUlVHQWDWLRQVV\VWHPH
=HQWUDOHV� &KDUDNWHULVWLNXP� DQDORJHU� $QVlW]H� ]XU� :LVVHQVUHSUlVHQWDWLRQ� LVW� GLH$QQDKPH�� GD�� GDV� :LVVHQ� �EHU� *HJHQVWDQGVEHUHLFKH� DQDORJ� GHQ� VWUXNWXUHOOHQ0HUNPDOHQ� GLHVHU� *HJHQVWDQGVEHUHLFKH� UHSUlVHQWLHUW� VHL�� $QVlW]H� ]XU� DQDORJHQ5HSUlVHQWDWLRQ�YRQ�:LVVHQ�ZXUGHQ�LP�5DKPHQ�GHU�9RUVWHOOXQJVIRUVFKXQJ�VRZLHGHU�)RUVFKXQJ�]X�PHQWDOHQ�0RGHOOHQ� DOV�GLH� ]ZHL�*UXQGDQVlW]H�NRJQLWLY�RULHQ�WLHUWHU� )RUVFKXQJ� ]XU� DQDORJHQ�:LVVHQVUHSUlVHQWDWLRQ��� HQWZLFNHOW���� 7KHRUHWL�VFKH� XQG� HPSLULVFKH� )RUVFKXQJVDUEHLWHQ� ]HLJWHQ� MHGRFK�� GD�� GDV� .RQVWUXNW� GHU9RUVWHOOXQJ�� ZHOFKHV� VLFK� YRUZLHJHQG� DXI� VWDWLVFKH� 3KlQRPHQH� EH]LHKW����� GDV9HUKDOWHQ�UHDOHU��G\QDPLVFKHU�6\VWHPH�XQG�GHQ�8PJDQJ�PLW�GLHVHQ�QXU�XQ]XUHL�FKHQG� HUID�W�� (V� HUVFKLHQ� GDKHU� VLQQYROOHU�� LQ� =XVDPPHQKDQJ�PLW� G\QDPLVFKHQ6\VWHPHQ�VWDWW�YRQ�PHQWDOHU�9RUVWHOOXQJ�YRQ�HLQHP�PHQWDOHQ�0RGHOO�]X�VSUHFKHQ¤� VWDWW� YRQ� PHQWDOHU� 7UDQVIRUPDWLRQ� YRQ� PHQWDOHU� 6LPXODWLRQ����� 6R� HUZHLWHUQPHQWDOH�0RGHOOH�GHQ�5DKPHQ�DQGHUHU�DQDORJHU�5HSUlVHQWDWLRQHQ�XP�GHQ�ZHVHQW�OLFKHQ�$VSHNW�GHV�9HUDQVFKDXOLFKXQJVSUR]HVVHV���� 2GHU�ZLH�0DQGO��)ULHGULFK�	+URQ�HV�DXVGU�FNHQ��³0LWWHOV�PHQWDOHU�0RGHOOH�LVW�HV�P|JOLFK��GDV�9HUKDOWHQ�G\�
��� 9JO��2SZLV��.����0RGHOOLHUXQJ��������6�������� ³,PPHU�ZLHGHU�JHQDQQWH�%HLVSLHOH�I�U�6NULSWH�VLQG�HWZD�GHU�%HVXFK�HLQHV�5HVWDXUDQWV��GDV(LQNDXIHQ� LQ� HLQHP�6XSHUPDUNW�� GHU�$EODXI� HLQHV�$U]W�� RGHU�.LQREHVXFKV� XVZ�¦�2SZLV�.��� �0RGHOOLHUXQJ��������6������%HL�6FKDQN�	�$EHOVRQ�ILQGHW� VLFK�EVSZ�� HLQ�5HVWDXUDQW�6NULSW��9JO��6FKDQN��5�&���$EHOVRQ��5�3�� �6FULSWV��������6�����II���� 3HUVRQDOH� 6NULSWH� N|QQHQ� DXFK� QLFKW� ]LHORULHQWLHUW� VHLQ�� ,Q� GLHVHP� )DOOH� KDQGHOW� HV� VLFKEVSZ��XP�HLQ�ULWXHOOHV�9HUKDOWHQ�RGHU�HLQH�HPRWLRQDOH�5HDNWLRQ��9JO��6FKDQN��5�&���$EHO�VRQ��5�3�� �6FULSWV��������6�������� 6FKDQN�	�$EHOVRQ�XQWHUVFKHLGHQ� ]ZLVFKHQ� SHUVRQDO�� VLWXDWLRQDO� XQG� LQVWUXPHQWDO� VFULSWV�(LQ�6NULSW�LVW�GHPJHPl��HQWZHGHU�DXI�3HUVRQHQ��DXI�6LWXDWLRQHQ�RGHU�DXI�,QVWUXPHQWH�EH�]RJHQ��9JO��6FKDQN��5�&���$EHOVRQ��5�3�� �6FULSWV��������6�����II���� 9JO��7HUJDQ��6��2����0RGHOOH��������6��������� 9JO��7HUJDQ��6��2����0RGHOOH��������6��������� 9JO��7HUJDQ��6��2����0RGHOOH��������6��������� 9JO��7HUJDQ��6��2����0RGHOOH��������6��������� 9JO��6WHLQHU��*����5HSUlVHQWDWLRQHQ��������6������
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QDPLVFKHU� 6\VWHPH� VRZLH�+DQGOXQJVYROO]�JH� LP�8PJDQJ�PLW� GLHVHQ� 6\VWHPHQ³YRU�GHP�JHLVWLJHQ�$XJH¦�]X�VLPXOLHUHQ�¦���
,Q� =XVDPPHQKDQJ�PLW� GHU� WKHRUHWLVFKHQ�0RGHOOLHUXQJ� KDW� VLFK� GLH� SV\FKRORJL�VFKH�)RUVFKXQJ�*HGDQNHQ� ]XU�.RQ]HSWLRQ� HLQHV�5DKPHQPRGHOOV� JHPDFKW��ZHO�FKHV� GHQ� 8QWHUVXFKXQJHQ� ]XJUXQGH� JHOHJW� ZHUGHQ� NDQQ�� 1DFK� 1RUPDQ� LVW� HVZLFKWLJ�� ]ZLVFKHQ� GHP� UHDOHQ� 6\VWHP�� HLQHU� XPIDVVHQGHQ� 5HSUlVHQWDWLRQ� GHVUHDOHQ�6\VWHPV��GHP�PHQWDOHQ�0RGHOO�GHV�%HQXW]HUV� VRZLH�GHP�DXV�GLHVHP�DE�JHOHLWHWHQ�SV\FKRORJLVFKHQ�0RGHOO�]X�XQWHUVFKHLGHQ��6R�I�KUW�GLHVHU�DXV��³,Q�WKHFRQVLGHUDWLRQ�RI�PHQWDO�PRGHOV�ZH�QHHG�UHDOO\�FRQVLGHU�IRXU�GLIIHUHQW�WKLQJV��WKHWDUJHW�V\VWHP��WKH�FRQFHSWXDO�PRGHO�RI�WKDW�WDUJHW�V\VWHP��WKH�XVHU�V�PHQWDO�PRGHORI� WKH� WDUJHW� V\VWHP�� DQG� WKH�VFLHQWLVW�V� FRQFHSWXDOL]DWLRQ� RI� WKDW�PHQWDO�PRGHO�7KH�V\VWHP�WKDW�WKH�SHUVRQ�LV�OHDUQLQJ�RU�XVLQJ�LV��E\�GHILQLWLRQ��WKH�WDUJHW�V\VWHP�$�FRQFHSWXDO�PRGHO� LV� LQYHQWHG� WR� SURYLGH� DQ� DSSURSULDWH� UHSUHVHQWDWLRQ� RI� WKHWDUJHW�V\VWHP��DSSURSULDWH�LQ�WKH�VHQVH�RI�EHLQJ�DFFXUDWH��FRQVLVWHQW��DQG�FRPSOHWH�&RQFHSWXDO� PRGHOV� DUH� LQYHQWHG� E\� WHDFKHUV�� GHVLJQHUV�� VFLHQWLVWV�� DQG� HQJL�QHHUV�¦���
2SZLV� EH]LHKW� VLFK� DXI� GLH� $XVI�KUXQJHQ� YRQ�1RUPDQ XQG� XQWHUVFKHLGHW� ]ZL�VFKHQ�HLQHP�6LPXODWLRQVPRGHOO� HLQV�XQG�]ZHL��'DEHL� LVW� GDV�6LPXODWLRQVPRGHOOHLQV�GDV�GXUFK�GHQ�)RUVFKHU�NRQ]LSLHUWH�0RGHOO��EHU�GHQ�]X�EHVFKUHLEHQGHQ�5HD�OLWlWVDXVVFKQLWW��GDV�6LPXODWLRQVPRGHOO� ]ZHL�GDV�0RGHOO� HLQHV�PHQWDOHQ�0RGHOOVHLQHU�9HUVXFKVSHUVRQ����
$XFK� .OXZH� XQWHUVFKHLGHW� ]ZLVFKHQ� XQWHUVFKLHGOLFKHQ� 0RGHOODUWHQ�� (U� XQWHU�VFKHLGHW�]ZLVFKHQ�HLQHP�REMHNWLYHQ�0RGHOO��GDV�LQ�IRUPDOLVLHUWHU��ZLVVHQVFKDIWOL�FKHU�$UW�EHVFKULHEHQ�ZLUG��'DV�LQGLYLGXHOOH�0RGHOO��ZHOFKHV�HLQH�3HUVRQ��EHU�GDV6\VWHP�DXVELOGHW�EH]HLFKQHW�HU�DOV�PHQWDOHV�0RGHOO��hEHU�GLHVH�PHQWDOHQ�0RGHOOHYRQ� ,QGLYLGXHQ� HQWZLFNHOW� GLH� SV\FKRORJLVFKH� )RUVFKXQJ� HLQ� SV\FKRORJLVFKHV0RGHOO�� (LQ� YLHUWHV� 0RGHOO� EH]HLFKQHW� HU� DOV� 'HVLJQ�XQG�,QVWUXNWLRQV�0RGHOO�
��� 0DQGO��+���)ULHGULFK��+�)���+URQ��$����$QVlW]H��������6��������� 1RUPDQ��'�$����2EVHUYDWLRQV��������6������� 9JO��2SZLV��.����0RGHOOH��������6�����II���2SZLV��.����0RGHOOH��������6������I���2SZLV�.���6SDGD��+���6FKZLHUVFK��0����(UZHUE��������6����
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)XQNH� HUZHLWHUW� GHQ� REHQ� YRUJHVWHOOWHQ� 5DKPHQ� YRQ�2SZLV�� GD� VHLQHU� $QVLFKWQDFK�HLQH�ZHLWHUH�$Q]DKO�YRQ�0RGHOOHQ�HLQH�5ROOH�VSLHOHQ��(U�JLEW�GHQ�MHZHLOLJHQ%H]XJVJHJHQVWDQG� GHU� HLQ]HOQHQ�0RGHOOH� DQ� XQG� ]HLJW� GDGXUFK� GLH�0|JOLFKNHLWXQHQGOLFKHU� 6FKOHLIHQ� DXI�� 'XUFK� GLHVHV� 9RUJHKHQ� HUJLEW� VLFK� HLQH� $Q]DKO� YRQPLQGHVWHQV�VHFKV�YHUVFKLHGHQHQ�0RGHOOHQ����
������� 5HJHOEDVLHUWH�5HSUlVHQWDWLRQVV\VWHPH
%HL� GHQ� UHJHOEDVLHUWHQ� 6\VWHPHQ� KDQGHOW� HV� VLFK� VFKOLH�OLFK� XP� VRJHQDQQWH�3+<6,&$/� 6<0%2/� 6<67(06��� 'DV� EHGHXWHW�� GD�� GDV� :LVVHQ� GHV� 6\VWHPV� LQ)RUP�YRQ�6\PEROHQ�UHSUlVHQWLHUW�ZLUG��'LHVH�6\PEROH�VWHOOHQ�GLH�JUXQGOHJHQGHQ(LQKHLWHQ�GHU�,QIRUPDWLRQVYHUDUEHLWXQJ�GDU��6LH�HQWVSUHFKHQ�LQ�GHU�5HJHO�VHPDQ�WLVFK� LQWHUSUHWLHUEDUHQ� .RQ]HSWHQ�� GDV� EHGHXWHW�� VLH� UHSUlVHQWLHUHQ� 6DFKYHUKDOWHRGHU�.ODVVHQ�YRQ�6DFKYHUKDOWHQ�GHU�,QQHQ��XQG�$X�HQZHOW��XQG�VLH�VLQG�LQ�HLQHUEHVWLPPWHQ�6WUXNWXU�DQJHRUGQHW��'HU�3UR]H��GHU�,QIRUPDWLRQVYHUDUEHLWXQJ�EHVWHKWJDQ]� JOREDO� EHWUDFKWHW� GDULQ�� GD��6\PEROH� LQWHUSUHWLHUW� XQG�PDQLSXOLHUW�ZHUGHQ�'D]X�JLEW�HV�HLQHQ�6DW]�YRQ�5HJHOQ��GLH�YRUVFKUHLEHQ��ZLH�GLH�6\PEROH�PDQLSX�OLHUW�ZHUGHQ�P�VVHQ��GDPLW�HLQ�EHVWLPPWHU�QHXHU�=XVWDQG�GHU�6\PEROVWUXNWXU�HU�]HXJW� ZLUG�� (LQ� UHJHOEDVLHUWHV� 6\VWHP� HQWVSULFKW� GDPLW� GHU� DOOJHPHLQHQ� *UXQG�VWUXNWXU� HLQHV� ,QIRUPDWLRQVYHUDUEHLWXQJVV\VWHPV��'LH� EHNDQQWHVWH�)RUP� UHJHOED�VLHUWHU�5HSUlVHQWDWLRQVV\VWHPH�VLQG�GLH�3URGXNWLRQVV\VWHPH���� ,Q�LKQHQ�VLQG�$Q�QDKPHQ�]XU�6WUXNWXU�GHV�*HGlFKWQLVVHV�YHUNQ�SIW�PLW�VROFKHQ��EHU�3UR]HVVH�GHU,QIRUPDWLRQVYHUDUEHLWXQJ��'LH� JUXQGOHJHQGH�$QQDKPH� LVW�� GD��PHQVFKOLFKH�.R�JQLWLRQ� VLFK� DXV� HLQHP� 6HW� YRQ� %HGLQJXQJV�+DQGOXQJV�.RPELQDWLRQHQ� ]XVDP�PHQVHW]W��GLH�DOV�3URGXNWLRQHQ�EH]HLFKQHW�ZHUGHQ����

��� 9JO��)XQNH��-����3UREOHPO|VHQ��������6������I���� 'LH�$XVHLQDQGHUVHW]XQJ�PLW� UHJHOEDVLHUWHQ�6\VWHPHQ� QDKP� LKUHQ�$QIDQJ� LP�%HUHLFK� GHU%HUHFKHQEDUNHLWVWKHRULH��0LW� %HJLQQ� GHU� ��HU� -DKUH� IDQGHQ� VLH� GXUFK�1HZHOO� GHU� VLH� DOV³WKHRU\�RI�WKH�FRQWURO�VWUXFWXUH�RI�KXPDQ�LQIRUPDWLRQ�SURFHVVLQJ¦�HLQI�KUWH��(LQJDQJ�LQ�GLH3V\FKRORJLH� 9JO� 2SZLV��.����3URGXNWLRQVV\VWHPH��������6�����XQG�GLH�GRUW� DQJHJHEHQH/LWHUDWXU�� =X� ZHLWHUHQ� $XVI�KUXQJHQ� ]XU� *HVFKLFKWH� GHU� 3URGXNWLRQVV\VWHPH� YJO�� EVSZ�GHUV����3URGXNWLRQVV\VWHPH��������6�����II��XQG�$QGHUVRQ��-�5����$UFKLWHFWXUH��������6���II���� 9JO��$QGHUVRQ��-�5����$UFKLWHFWXUH��������6����
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'DEHL�IROJW�GLH�JHQHUHOOH�6WUXNWXU�HLQHV�UHJHOEDVLHUWHQ�6\VWHPV�GHU�GLHVHU�0RGHOO�NODVVH� LQKlUHQWHQ�8QWHUVFKHLGXQJ�YRQ�V\PEROLVFK� UHSUlVHQWLHUWHP�:LVVHQ� VRZLH5HJHOYRUUDW�XQG�EHVWHKW�]XPHLVW�DXV�GUHL�.RPSRQHQWHQ����
�� (LQHP� 'DWHQVSHLFKHU�� (LQ� 'DWHQVSHLFKHU� HQWKlOW� GDV� V\PEROLVFK� UHSUlVHQ�WLHUWH�� GDV� ³GHNODUDWLYH¦�:LVVHQ� GHV� 6\VWHPV��'LHVH�:LVVHQVVWUXNWXU� LVW� YRQVLFK� DXV� VWDWLVFK�� VLH� HQWKlOW� DOVR�NHLQH�$QJDEHQ��EHU�:LVVHQVYHUlQGHUXQJV�RGHU�:LVVHQVHUZHUEVSUR]HVVH�
�� (LQHP�3URGXNWLRQHQVSHLFKHU��'LHVHU�6SHLFKHU�HQWKlOW�GDV�SUR]HGXUDOH�:LVVHQGHV�6\VWHPV�LQ�)RUP�HLQHU��XQJHRUGQHWHQ��0HQJH�YRQ�3URGXNWLRQHQ��3URGXN�WLRQHQ�N|QQHQ�QLFKW�QXU�DXI�GLH�6\VWHPXPZHOW�ZLUNHQ��VRQGHUQ� DXFK�GLH� ,Q�KDOWH�GHV�'DWHQVSHLFKHUV�YHUlQGHUQ�
�� (LQHP� ,QWHUSUHWHU� (LQ� ,QWHUSUHWHU� UHSUlVHQWLHUW� GDV� .RQWUROOZLVVHQ� GHV� 6\�VWHPV��$XIJDEH�GHV�,QWHUSUHWHUV�LVW�HV��GDV�YRUOLHJHQGH�GHNODUDWLYH�:LVVHQ�]XLQWHUSUHWLHUHQ�� ]X� HQWVFKHLGHQ��ZHOFKH� 3URGXNWLRQHQ� DNWXHOO� DQZHQGEDU� VLQG�HLQH� GLHVHU� 3URGXNWLRQHQ� QDFK� EHVWLPPWHQ� .ULWHULHQ� DXV]XZlKOHQ� XQGVFKOLH�OLFK�DXFK�DXV]XI�KUHQ�
,P�IROJHQGHQ�VROO�QXQ�DXI�GDV�PHQWDOH�0RGHOO�DOV�DQDORJHV�5HSUlVHQWDWLRQVV\VWHPNRPSOH[HU� 6\VWHPH� VRZLH� GDV� 3URGXNWLRQVV\VWHP� DOV� HLQH� )RUP� UHJHOEDVLHUWHU5HSUlVHQWDWLRQVV\VWHPH� QlKHU� HLQJHJDQJHQ� ZHUGHQ�� 'LHV� LVW� QRWZHQGLJ� XP� LQ.DSLWHO� VHFKV� ]X�$XVVDJHQ� �EHU� EHWULHEVZLUWVFKDIWOLFKH� /HUQSUR]HVVH� LP�8QWHU�QHKPHQVSODQVSLHO�]X�JHODQJHQ����
��� 0HQWDOH�0RGHOOH� DOV� DQDORJHV� 5HSUlVHQWDWLRQVV\VWHP� NRPSOH�[HU�6\VWHPH
,Q� =XVDPPHQKDQJ� PLW� NRPSOH[HQ� 6\VWHPHQ� HUUHLFKW� GHU� %HJULII� GHV� PHQWDOHQ0RGHOOV�HLQHQ�KRKHQ�6WHOOHQZHUW��6R�ZLUG�LQ�=XVDPPHQKDQJ�PLW�NRPSOH[HQ�6\�
��� 9JO��8HFNHUW��+����&RPSXWHU�6LPXODWLRQ��������6������I���� 9JO��$EVFKQLWW������%HWULHEVZLUWVFKDIWOLFKH�/HUQSUR]HVVH�LP�8QWHUQHKPHQVSODQVSLHO�
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VWHPHQ�GDYRQ�DXVJHJDQJHQ��GD��GHU�0HQVFK� LP�8PJDQJ�PLW� NRPSOH[HQ�6\VWH�PHQ�GDV�:LVVHQ�GDU�EHU� LQ� )RUP� HLQHV�PHQWDOHQ�0RGHOOV� LP�*HGlFKWQLV� UHSUl�VHQWLHUW�
1DFK�-RKQVRQ�/DLUG��GXUFK�GHQ�GHU�%HJULII�GHV�PHQWDOHQ�0RGHOOV�LQ GLH�3V\FKR�ORJLH�HLQJHI�KUW�ZXUGH�����HQWZLUIW�GHU�0HQVFK�HLQ�PHQWDOHV�0RGHOO�YRQ�GHU�:HOW�GDV�GHQ�3UlPLVVHQ�GHV�6\OORJLVPXV��� JHUHFKW�ZLUG��'HU�0HQVFK�DQDO\VLHUW�GLHVHV0RGHOO��XP�IHVW]XVWHOOHQ��RE�GLH�6FKOX�IROJHUXQJ�JHUHFKWIHUWLJW�LVW���� 1HEHQ�GHP%HJULII�GHV�PHQWDOHQ�0RGHOOV�ILQGHQ�VLFK�LQ�GHU�/LWHUDWXU�DXFK�GLH�%H]HLFKQXQJHQPHQWDO� LPDJH����� XVHUCV�PRGHO��� RGHU� FRQFHSWXDO� PRGHO����� $OV� YHUJOHLFKEDU� LQGHU�%HGHXWXQJ��I�KUW�6WDKO�GDQHEHQ�QRFK�GLH�%HJULIIH�FRJQLWLYH�IUDPHV��FRJQLWLYHPDSV� RGHU� PHQWDO� UHSUHVHQWDWLRQ� DQ�� :HLWHUKLQ� I�KUW� VLH� DXV�� GD�� ³>���@ GLHPHLVW]LWLHUWH�|NRQRPLVFKH�$UEHLW� ]XU�%HGHXWXQJ�NRJQLWLYHU�)UDJHQ� I�U� LQGLYLGX�HOOHV�XQG�JHPHLQVFKDIWOLFKHV�+DQGHOQ�>YRQ�'HQ]DX�	�1RUWK@ PLW�GHP�%HJULII�GHVPHQWDOHQ� 0RGHOOV� DUJXPHQWLHUW� XQG� GLHVHU� %HJULII� GDKHU� LQ� GHU� ZLUW�VFKDIWVZLVVHQVFKDIWOLFKHQ�'LVNXVVLRQ� GLH�ZHLWHVWH�9HUEUHLWXQJ� JHIXQGHQ� KDW¦����$XV�GLHVHP�*UXQG�ZLUG� DXFK� LQ�GLHVHU�$UEHLW� LP�ZHLWHUHQ�GHU�%HJULII�PHQWDOHV0RGHOO�YHUZHQGHW�

��� 9JO��6WURKVFKQHLGHU��6����:LVVHQVHUZHUE��������6�������� 9JO��$QGHUVRQ��-�5����3V\FKRORJLH��������6������II��(LQ�6\OORJLVPXV�NDQQ�QDFK�NDWHJRULD�OHP� XQG� NRQGLWLRQDOHP� 6\OORJLVPXV� XQWHUVFKLHGHQ� ZHUGHQ�� %HLP� .$7(*25,$/(1� 6</�/2*,6086 KDQGHOW�HV�VLFK�XP�HLQHQ�6\OORJLVPXV��DQ�GHP�$XVVDJHQ�PLW�ORJLVFKHQ�4XDQWR�UHQ�EHWHLOLJW�VLQG��6R�IROJW�DXV�]ZHL�3UlPLVVHQ��ZHOFKH�$�XQG�%�VRZLH�%�XQG�&�LQ�%H]LH�KXQJ�VHW]HQ��GD��HLQ�=XVDPPHQKDQJ�]ZLVFKHQ�$�XQG�&�EHVWHKW��(LQ�%HLVSLHO��:HQQ�DOOH0HQVFKHQ�VWHUEOLFK�VLQG��XQG�6RNUDWHV�HLQ�0HQVFK�LVW��NDQQ�GLH�6FKOX�IROJHUXQJ�JH]RJHQZHUGHQ��GD��6RNUDWHV�VWHUEOLFK�LVW��%HLP�.21',7,21$/(1�6<//2*,6086 KDQGHOW�HV�VLFK�XPHLQ�$XVVDJHQJHI�JH��GHVVHQ�3UlPLVVHQ�VLFK�DXV�HLQHU�EHGLQJWHQ�$XVVDJH�VRZLH�HLQHU�GD]X�JHK|ULJHQ�%HKDXSWXQJ�KHUOHLWHQ��$XV�LKQHQ�Ol�W�VLFK�GDQQ�HLQ�HQWVSUHFKHQGHU�6FKOX���HLQH&RQFOXVLR� KHUOHLWHQ�� 9JO��GHUV��� �3V\FKRORJLH� ������� 6�� ����� 9JO�� DXFK� GLH� ³7UDQVLWLYH�&KDLQ�7KHRU\�RI�V\OORJLVWLF�UHDVRQLQJ¦�EHL�*X\RWH��0�-���6WHUQEHUJ��5�6����7KHRU\�������6������II��9JO��ZHLWHUKLQ�DXFK�-RKQVRQ�/DLUG��3�1���6WHHGPDQ��0����3V\FKRORJ\��������6����II���� 9JO��-RKQVRQ�/DLUG��3�1����0RGHOV��������6��������� 9JO��+RSNLQ��9�'�� �+XPDQ��������6������,P�%HUHLFK�GHU�)OXJORWVHQIRUVFKXQJ�LVW�DXFK�GLH%H]HLFKQXQJ� �SLFWXUH��JHEUlXFKOLFK�XQG�NDQQ�HEHQIDOOV�DOV�YHUJOHLFKEDU� LQ�GHU�%HGHXWXQJDQJHVHKHQ�ZHUGHQ��9JO��EVSZ��:KLWILHOG��'���-DFNVRQ��$����$LU��������6�����II��+LHU�ZHU�GHQ�XQWHUVFKLHGOLFKH�:LVVHQVDUWHQ�XQWHU�GHP�%HJULII�GHV�CSLFWXUHVC�VXEVXPLHUW��6R�HUDFKWHW:KLWILHOG�EVSZ�� GUHL� *HGlFKWQLVHEHQHQ� DOV� UHOHYDQW� I�U� GDV� �SLFWXUH�GHV� )OXJORWVHQ�� 9JO�:KLWILHOG��'�� �6WXG\��������6�������� 9JO��1RUPDQ��'�$�� �(QJLQHHULQJ��������6�������� 9JO��:LOVRQ��-�5���5XWKHUIRUG��$�� �0RGHOV���������� 6WDKO��6�5����%HVFKUlQNXQJHQ��������6������XQG�GLH�GRUW�DQJHJHEHQH�/LWHUDWXU�
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:HUGHQ�GLH�H[LVWLHUHQGHQ�'HILQLWLRQHQ�]X�PHQWDOHQ�0RGHOOHQ�EHWUDFKWHW��VR�NDQQIHVWJHVWHOOW�ZHUGHQ��GD��GLHVH�YLHOIlOWLJ�VLQG�¤�XQG�NHLQH�DOOJHPHLQ�J�OWLJH�'HILQL�WLRQ� H[LVWLHUW�� 6R� VXEVXPLHUW� EVSZ�� GLH� 0HKU]DKO� GHU� $XWRUHQ� XQWHUVFKLHGOLFKH5HSUlVHQWDWLRQVIRUPDWH� ¤� VRZRKO� SURSRVLWLRQDOH�� GHNODUDWLYH� DOV� DXFK� DQDORJH� ¤XQWHU�GHP�%HJULII�PHQWDOH�0RGHOOH��GD�VLH�VLFK�]XPHLVW�DOV�K\EULGH�6\VWHPH�NODV�VLIL]LHUHQ�ODVVHQ����
$XFK�.OXZH�	�+DLGHU� I�KUHQ� DXV�� GD�� GLH�$QVlW]H� ]XU� %HVFKUHLEXQJ�PHQWDOHU0RGHOOH�NRPSOH[HU�6\VWHPH�YHUVFKLHGHQH�:LVVHQVIRUPHQ�XPIDVVHQ�� GLH� I�U� HLQ6\VWHP�HUZRUEHQ�ZHUGHQ�N|QQHQ��ZR]X�VLH�]XQlFKVW��LQ�$QOHKQXQJ�DQ�GLH�0HUN�PDOH�LQIRUPDWLRQVYHUDUEHLWHQGHU�6\VWHPH���� ]ZLVFKHQ�GHNODUDWLYHP�XQG�SUR]HGX�UDOHP�:LVVHQ� XQWHUVFKHLGHQ�� 8QWHU� GHNODUDWLYHP�:LVVHQ� VXEVXPLHUHQ� VLH� GDQQYHUVFKLHGHQH� :LVVHQVIRUPHQ�� GLH� VLH� DOV� 6\VWHPZLVVHQ�� )XQNWLRQVZLVVHQ� XQG:HOWZLVVHQ�VRZLH�ZHLWHUKLQ�.RQWUROO��XQG�6WHXHUXQJVZLVVHQ�EH]HLFKQHQ��'HPJH�JHQ�EHU�YHUVWHKHQ�VLH�XQWHU�SUR]HGXUDOHP�:LVVHQ�VRJ��JHLVWLJH�2SHUDWLRQHQ��³>���@GLH� HLQH�*HQHULHUXQJ� YRQ� 6\VWHP�� DOV� DXFK� YRQ� 6\VWHP�� XQG� 6WHXHUXQJVZLVVHQOHLVWHQ�XQG�GLH�ZHLWHU�GDV�EHUHLWV�YHUI�JEDUH�:LVVHQ�WUDQVIRUPLHUHQ¦����
:LFKWLJ�LVW�]XGHP��GD��HV�VLFK�EHL�GHQ�LQ�PHQWDOHQ�0RGHOOHQ�UHSUlVHQWLHUWHQ�:LV�VHQVJHI�JHQ��EHU�NRPSOH[H�6DFKYHUKDOWH�XP�VXEMHNWLYH�:LVVHQVJHI�JH� KDQGHOW�'HUOHL� VXEMHNWLYH�:LVVHQVJHI�JH� ZHUGHQ� YRQ� 3HUVRQHQ� LP� 8PJDQJ� PLW� GLHVHQ6DFKYHUKDOWHQ�HUZRUEHQ�XQG�N|QQHQ�QXU�DOV�EHJUHQ]W�YROOVWlQGLJ�XQG�ULFKWLJ�HLQ�JHVFKlW]W�ZHUGHQ��0HQWDOH�0RGHOOH� VLQG�GDEHL� IXQNWLRQDO��ZDV�EHGHXWHW�� GD�� VLHGDV�9HUVWHKHQ�YRQ�6DFKYHUKDOWHQ�XQG�GHQ�8PJDQJ�PLW�6DFKYHUKDOWHQ�OHLWHQ��ZR�EHL VLH� VSH]LILVFKHQ� 3KlQRPHQHQ� XQWHUOLHJHQ�� GLH� YRUGHUJU�QGLJ� GXUFK�.RPSOH�[LWlW�XQG�JHULQJH�7UDQVSDUHQ]�JHNHQQ]HLFKQHW�VLQG���� 'DU�EHU�KLQDXV�VLQG�PHQ�WDOH�0RGHOOH�HLQHU�9HUlQGHUOLFKNHLW�LP�=HLWDEODXI�XQWHUZRUIHQ��6LH�N|QQHQ�GDKHUQLFKW�DOV�IHUWLJHV�%LOG�RGHU�.RQ]HSW�DQJHVHKHQ�ZHUGHQ����

��� 9JO��)�UVWHQDX��%����3UREOHPO|VHQ��������6�����XQG�GLH�GRUW�DQJHJHEHQH�/LWHUDWXU���� 9JO��$EVFKQLWW������.RPSOH[HV�3UREOHPO|VHQ�XQG�:LVVHQ���� .OXZH��5�+���+DLGHU��+����0RGHOOH��������6������I���� .OXZH��5�+����*HGlFKWQLV��������6��������� 9JO��%LHUZDJHQ��7����)OXJORWVHQ��������6�����
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��� 3URGXNWLRQVV\VWHPH�DOV�HLQH�)RUP�UHJHOEDVLHUWHU�5HSUlVHQWDWL�RQVV\VWHPH
����� '|UQHU�V 7KHRULH�GHU�$EVLFKWVEHKDQGOXQJ
������� (OHPHQWH�GHU�7KHRULH�GHU�$EVLFKWVEHKDQGOXQJ
'LH�7KHRULH�GHU�$EVLFKWVEHKDQGOXQJ�YRQ�'|UQHU VWHOOW�HLQ�%HLVSLHO�I�U�HLQ�UHJHO�EDVLHUWHV�5HSUlVHQWDWLRQVPRGHOO�GDU���� '|UQHU�V�hEHUOHJXQJHQ� JHKHQ� LQ�GLHVHP0RGHOO�YRQ�GHU�([LVWHQ]�HLQHV�$EVLFKWVJHGlFKWQLVVHV�DXV��,Q�GLHVHP�VLQG�GLH�XQ�HUOHGLJWHQ�$EVLFKWHQ� GHV� ,QGLYLGXXPV� lKQOLFK� HLQHU�$XIWUDJVOLVWH� JHVSHLFKHUW����XQG�'|UQHU I�KUW�QHXQ�.HQQ]HLFKHQ�HLQHU�$EVLFKW�DXV����
�� GHQ�JHZ�QVFKWHQ�=LHO]XVWDQG�� GHQ�GHU]HLWLJHQ�$QIDQJV]XVWDQG�� GLH� �*HVFKLFKWH��� GDV� :LVVHQ� GDU�EHU�� ZDV� ELV� ]XP� %HWUDFKWXQJV]HLWSXQNWJHWDQ�ZXUGH��XP�GDV�=LHO�]X�HUUHLFKHQ�� GHQ� 3ODQ��:LVVHQ� �EHU� GLH� +DQGOXQJVP|JOLFKNHLWHQ�� GLH� ]XU� =LHOHUUHLFKXQJI�KUHQ�� GLH�,QVWUXPHQWDOLWlW��:LVVHQ��EHU�%HZHJ��XQG�+LQWHUJUXQG�� GHQ�7HUPLQ��%HVWLPPXQJ�GHV�=HLWSXQNWHV�]X�GHP�GDV�9RUKDEHQ�EHHQGHW�VHLQVROO�� GLH�:LFKWLJNHLW�GHU�$EVLFKW�� DOV� DXFK�6WlUNH�XQG�%HGHXWVDPNHLW�GHU� ]XJUXQ�GHOLHJHQGHQ�0RWLYDWLRQ�� GLH�JHVFKlW]WH�=HLW�ELV�]XU�(UUHLFKXQJ�GHV�(QG��RGHU�=LHO]XVWDQGHV�� GLH�.RPSHWHQ]��:LVVHQ��EHU�GLH�HLJHQHQ�)lKLJNHLWHQ�DOV�0D�VWDE�I�U�GLH�(U�IROJVHUZDUWXQJ
(LQ�(OHPHQW�GHV�$EVLFKWVJHGlFKWQLVVHV�VHW]W�VLFK�ZLHGHUXP�DXV�VLHEHQ�YHUVFKLH�GHQHQ�*HGlFKWQLVHOHPHQWHQ�]XVDPPHQ����
��� 9JO��'|UQHU��'����3UREOHPH��������6�����II���'|UQHU��'����:LVVHQ��������6������II���� 9JO��'|UQHU��'����3UREOHPH��������6�������� 9JO��'|UQHU��'����:LVVHQ��������6��������� 9JO��'|UQHU��'����3UREOHPH��������6�����I�
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�� GHU�*HGlFKWQLVUHSUlVHQWDWLRQ��EHU�GLH�GHU]HLWLJH�6LWXDWLRQ�GHV�3UREOHPV��� GHU� *HGlFKWQLVUHSUlVHQWDWLRQ� �EHU� GHQ� JHZ�QVFKWHQ� =LHO]XVWDQG� GHV� 3UR�EOHPV��� GHU�(LQVFKlW]XQJ��EHU�GLH�:DKUVFKHLQOLFKNHLW�HLQHU�HUIROJUHLFKHQ�3UREOHPEH�ZlOWLJXQJ��� GHU�.DONXODWLRQ�GHU�]XU�3UREOHPEHZlOWLJXQJ�HUIRUGHUOLFKHQ�=HLW��� GHU�%HGHXWVDPNHLW�GHU�$EVLFKW��� GHV�=HLWSXQNWHV��]X�GHP�GLH�$EVLFKW�]X�HUOHGLJHQ�LVW��� GHU�]HLWOLFKHQ�$NWXDOLWlW�GHU�$EVLFKW�
'LH�:DKUVFKHLQOLFKNHLW�HLQHU�HUIROJUHLFKHQ�3UREOHPEHZlOWLJXQJ�KlQJW�GDQQ�]XPHLQHQ�YRQ�GHU�HSLVWHPLVFKHQ��]XP�DQGHUHQ�YRQ�GHU�KHXULVWLVFKHQ�.RPSHWHQ]�GHV,QGLYLGXXPV� DE�� 'LH� HSLVWHPLVFKH� .RPSHWHQ]� EH]HLFKQHW� GLH� LQGLYLGXHOOH6HOEVWHLQVFKlW]XQJ�EH]�JOLFK�GHU�0|JOLFKNHLW��GLH�$QIRUGHUXQJ�PLW�GHP�YHUI�J�EDUHQ� )DFKZLVVHQ� �EHU� GHQ� MHZHLOV� UHOHYDQWHQ� 5HDOLWlWVEHUHLFK� EHZlOWLJHQ� ]XN|QQHQ�� 'LH� KHXULVWLVFKH� .RPSHWHQ]� EHVFKUHLEW� GLH� LQGLYLGXHOOH� 6HOEVWHLQVFKlW�]XQJ�EH]�JOLFK�GHU�0|JOLFKNHLW��XQEHVWLPPWH�6LWXDWLRQHQ��LQ�GHQHQ�GDV�,QGLYLGX�XP�QXU�XQYROOVWlQGLJH�.HQQWQLVVH�]XU�7UDQVIRUPDWLRQ�GHV�$QIDQJV�� LQ�GHQ�(QG�]XVWDQG�EHVLW]W��YRQ�'|UQHU DOV�HFKWH�3UREOHPH�EH]HLFKQHW��]X�EHZlOWLJHQ��'LHVHKHXULVWLVFKH� .RPSHWHQ]� ZLUG�� LP� *HJHQVDW]� ]XU� HSLVWHPLVFKHQ� .RPSHWHQ]�� DOVDOOJHPHLQJ�OWLJ� DQJHVHKHQ�� 6LH� VWHKW� DOVR� QLFKW� LQ� 9HUELQGXQJ� PLW� HLQHP� EH�VWLPPWHQ� 5HDOLWlWVEHUHLFK� RGHU� 3UREOHPW\S���� ,Q� =XVDPPHQKDQJ�PLW� HSLVWHPL�VFKHU� XQG� KHXULVWLVFKHU� .RPSHWHQ]� DXI� 6HLWHQ� GHV� ,QGLYLGXXPV� VWHKHQ� GLH� $Q�QDKPHQ�EH]�JOLFK�GHU�:LVVHQVUHSUlVHQWDWLRQ��+LHU�ZLUG�]ZLVFKHQ�HSLVWHPLVFKHPXQG�KHXULVWLVFKHP�:LVVHQ�XQWHUVFKLHGHQ��'DV�HSLVWHPLVFKH�:LVVHQ�VWHOOW�GDV�:LV�VHQ�HLQHV�,QGLYLGXXPV��EHU�HLQHQ�5HDOLWlWVEHUHLFK�GDU�XQG�ZLUG�DXFK�DOV�:LVVHQV�EDVLV� EH]HLFKQHW�� 'LHVHV� :LVVHQ� ZLUG� ZHLWHU� QDFK� HLQHP� $IIHUHQ]�� XQG� HLQHP(IIHUHQ]WHLO� XQWHUVFKLHGHQ�� ZREHL� GHU� $IIHUHQ]WHLO� GDV� *HGlFKWQLV� I�U� 6DFKYHU�KDOWH��GHU�(IIHUHQ]WHLO�GDV�*HGlFKWQLV� I�U�+DQGOXQJHQ�GDUVWHOOW��'DV�KHXULVWLVFKH:LVVHQ��ZHOFKHV�DXFK�DOV�9HUIDKUHQVELEOLRWKHN�EH]HLFKQHW�ZLUG��HQWKlOW�HLQH�5HL�

��� 9JO��'|UQHU��'����3UREOHPH��������6�����
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KH� HOHPHQWDUHU� NRJQLWLYHU� 3UR]HVVH� XQG� GLHQW� GHP� 8PJDQJ� PLW� GHP� HSLVWHPL�VFKHQ�:LVVHQ����
'LHVHV�:LVVHQ�LVW�LQ�6WUXNWXUHQ�RUJDQLVLHUW��6R�QLPPW�'|UQHU�DQDORJ�]X�GHU�8Q�WHUVFKHLGXQJ�QDFK�HSLVWHPLVFKHP�XQG�KHXULVWLVFKHP�:LVVHQ��HLQH�8QWHUVFKHLGXQJQDFK�KHXULVWLVFKHU�XQG�HSLVWHPLVFKHU�6WUXNWXU�DQ��'|UQHU�JHKW�HV�MHGRFK�ZHQLJHUXP�GLH�6WUXNWXU�� DOV�XP�$UW�XQG�=ZHFN�GHU�9HUZHQGXQJ�YRQ�:LVVHQ�]XU�³9HU�KDOWHQVUHJXODWLRQ¦�� 9LHU� SDUDOOHO� DUEHLWHQGH� ,QIRUPDWLRQVYHUDUEHLWXQJVV\VWHPHEHVWLPPHQ�GDEHL�GLH�$UW� XQG�:HLVH�GHV�9HUKDOWHQV��'LHV� LVW� HUVWHQV�GHU�+DXSW�VWUDQJ�GHU�$EVLFKWVUHJXODWLRQ�� ]XP�]ZHLWHQ� GLH� DOOJHPHLQH�/DJHHPSILQGXQJ� ]XU0RGLILNDWLRQ� GHU� $EVLFKWVEHKDQGOXQJ�� ]XP� GULWWHQ� GHU� 8PJHEXQJVNRQWH[W� DOV(UZDUWXQJVELOGXQJ��EHU�GLH�QlKHUH�XQG�IHUQHUH�=XNXQIW�VRZLH�YLHUWHQV�VFKOLH�OLFKGLH�3URWRNROOHLQKHLW�]XU�.RQWUROOH�GHU�HLJHQHQ�7lWLJNHLW�XQG�hEHUSU�IXQJ�EH]�J�OLFK� GHIL]LHQWHU� =XVWlQGH���� ZDV� GLUHNW� ]X� DQJHQRPPHQHQ�:LVVHQVHUZHUEVSUR�]HVVHQ� LQ� GHU� 7KHRULH� GHU� $EVLFKWVEHKDQGOXQJ� KLQI�KUW�� DXI� GLH� LP� IROJHQGHQ*OLHGHUXQJVSXQNW�HLQJHJDQJHQ�ZHUGHQ�VROO�
������� 3UR]HVVH�GHV�:LVVHQVHUZHUEV
'LH�$XVI�KUXQJHQ� ]XP�:LVVHQVHUZHUE� LP�5DKPHQ�GHU�7KHRULH� GHU�$EVLFKWVUH�JXODWLRQ� EH]LHKHQ� VLFK� DXI�6WURKVFKQHLGHU�� GHU� ³DXV�*U�QGHQ� GHU� 3UlJQDQ]� XQGXP�9HUZHFKVOXQJHQ�PLW�DQGHUHQ�$QVlW]HQ�]X�YHUPHLGHQ��>���@¦�YRQ�HLQHU�³NRJQL�WLYHQ�+DQGOXQJVWKHRULH¦� VSULFKW���� ,Q� GLHVHP�0RGHOO� GHU� NRJQLWLYHQ�+DQGOXQJ�VWKHRULH�JHKW�6WURKVFKQHLGHU�GDYRQ�DXV��GD��]XU�*HZlKUOHLVWXQJ�YRQ�+DQGOXQJHQGUHL�$UWHQ�YRQ�:LVVHQ� YRUDXV]XVHW]HQ� VLQG��'LHV� LVW� ]XP� HLQHQ� GDV�:LVVHQ� XPKHUUVFKHQGH�0DQJHO]XVWlQGH�� ]XP� DQGHUHQ�5HDOLWlWVZLVVHQ��ZDV� JOHLFK]HLWLJ� GLH([LVWHQ]�YRQ�KHXULVWLVFKHP�:LVVHQ�LPSOL]LHUW�VRZLH�VFKOLH�OLFK�:LVVHQ��ZHOFKHVLQ�=XVDPPHQKDQJ�PLW�HLQHU�NRQNUHWHQ�PRWRULVFKHQ�$XVI�KUEDUNHLW�YRQ�+DQGOXQ�JHQ�VWHKW��'LHVH�$QQDKPH�ZLUG�YRQ�'|UQHU�DOV�³7ULSHOK\SRWKHVH¦�EH]HLFKQHW����

��� '|UQHU��'����6WUXNWXU��������6�����II���� 9JO��'|UQHU��'����:LVVHQ��������6������II���� 6WURKVFKQHLGHU��6����:LVVHQVHUZHUE��������6�����II���� 9JO��6WURKVFKQHLGHU��6����:LVVHQVHUZHUE��������6�����II��XQG�GLH�GRUW�DQJHJHEHQH�/LWHUD�WXU�
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'HU�:LVVHQVHUZHUE�NDQQ�GDQQ� LP�5DKPHQ�GHU�NRJQLWLYHQ�+DQGOXQJVWKHRULH� DXIXQWHUVFKLHGOLFKH�$UW� XQG�:HLVH� HUIROJHQ��ZDV� LQ�=XVDPPHQKDQJ�PLW� GHQ� XQWHU�VFKLHGOLFKHQ�HUIRUGHUOLFKHQ�:LVVHQVDUWHQ�VWHKW��$OV�LP�9RUGHUJUXQG�VWHKHQG�VLHKW6WURKVFKQHLGHU� MHGRFK�:LVVHQVHUZHUE� LP�6LQQH� YRQ� HUIDKUXQJVDEKlQJLJHQ�9HU�lQGHUXQJHQ� YRQ� $NWLRQVVFKHPDWD� DQ�� GHU� DXI� GLH� IROJHQGHQ� $UWHQ� DEODXIHQNDQQ����
¾ '85&+�23(5$725%,/'81*
(LQH� 6HTXHQ]� YRQ� $NWLRQVVFKHPDWD� NDQQ� ]X� HLQHP� 2SHUDWRU� ]XVDPPHQJHID�WZHUGHQ�� ZHQQ� GLH� HOHPHQWDUHQ�$NWLRQVVFKHPDWD� LQ� HLQHU� VWHWV� ZLHGHUNHKUHQGHQ$EIROJH� EHQ|WLJW�ZHUGHQ��'DGXUFK�ZLUG� HV�P|JOLFK� GHQ�2SHUDWRU� ]XN�QIWLJ� EHL9RUOLHJHQ�GHV� ,QSXW�6FKHPDV�GHV� HUVWHQ�$NWLRQVVFKHPDV�GHV�2SHUDWRUV� DXWRPD�WLVFK�DE]XUXIHQ�XQG�GLH�+DQGOXQJ�ELV�]XP�9RUOLHJHQ�GHV�(UZDUWXQJVVFKHPDV�GHVOHW]WHQ�$NWLRQVVFKHPDV�ELV�]X�(QGH�]X�I�KUHQ�
¾ '85&+�',))(5(1=,(581*
:HLFKW� GDV� (UZDUWXQJVVFKHPD� HLQHV� YRUKDQGHQHQ�2SHUDWRUV� LPPHU� ZLHGHU� YRQGHU�5HDOLWlW� DE�� VR�PX��GLHVHU�GXUFK�GDV� ,QGLYLGXXP�DXIJHEURFKHQ�ZHUGHQ��$Q�GHUH�$NWLRQVVFKHPDWD�VLQG�GDQQ�JDQ]�EHZX�W�QHX�]X�NRPELQLHUHQ�
¾ '85&+�*(1(5$/,6,(581*
=XU�$NWLYLHUXQJ� YRQ�$NWLRQVVFKHPDWD� NRPPW� HV��ZHQQ� HQWVSUHFKHQGH� VLWXDWLYH$XVO|VHEHGLQJXQJHQ�YRUOLHJHQ��(LQ�2SHUDWRU�NDQQ�YRP�,QGLYLGXXP�JHQHUDOLVLHUWZHUGHQ��ZRGXUFK�XQWHUVFKLHGOLFKH�,QSXW�6FKHPDWD�XQG�HEHQVR�DXFK�XQWHUVFKLHG�OLFKH�(UZDUWXQJVNRSSOXQJHQ�GXUFK� GLH�:DKO� GHVVHOEHQ�$NWLRQVVFKHPDV� HUOHGLJWZHUGHQ�N|QQHQ�XQG�GDGXUFK�]X�HLQHU�DOOJHPHLQHUHQ�$QZHQGEDUNHLW�JHODQJHQ�

��� 9JO��6WURKVFKQHLGHU��6����:LVVHQVHUZHUE��������6�����II�
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¾ '85&+�63(=,$/,6,(581*
'DV�*HJHQWHLO�LVW�GHU�)DOO��ZHQQ�HLQ�$NWLRQVVFKHPD�VLFK�QXU�]HLWZHLVH�DOV�HUIROJ�UHLFK� DQZHQGEDU� HUZHLVW�� 6R� VLQG� GDQQ� GDV� ,QSXW�6FKHPD� XQG� GDV� (UZDUWXQJV�VFKHPD� ]X� NRQNUHWLVLHUHQ�� VR� GD�� VSH]LILVFKHUH� %HGLQJXQJHQ� DQDO\VLHUW�ZHUGHQ�GLH�]XP�$EUXI�GHV�$NWLRQVVFKHPDV�I�KUHQ�
¾ '85&+�1(8.216758.7,21�921�$.7,2166&+(0$7$
([LVWLHUHQGH� $NWLRQVSURJUDPPH� N|QQHQ� ]XU� 1HXNRQVWUXNWLRQ� YRQ� $NWLRQVVFKH�PDWD�PLW�QHXHQ�$XVJDQJV��XQG�(UZDUWXQJV]XVWlQGHQ�YHUNQ�SIW�ZHUGHQ�
����� 1HZHOO�V 62$5�7KHRULH
������� 'LH�$UFKLWHNWXU�YRQ�62$5
9RQ�1HZHOO VWDPPW� GLH�� HEHQIDOOV� GHQ� UHJHOEDVLHUWHQ� 6\VWHPHQ� ]X]XUHFKQHQGH�62$5�$UFKLWHNWXU���� 6LH�VWHOOW��QHEHQ�GHU�$&7�7KHRULH�����GLH�EHNDQQWHVWH�NRJQL�WLYH�7KHRULH�GDU���� 5RVHQEORRP��/DLUG��1HZHOO�	�0F&DUO� XQWHUWHLOHQ�GLH�62$5�$UFKLWHNWXU� LQ� GUHL� DXIHLQDQGHU� EDVLHUHQGH� (EHQHQ�� ZHOFKH� GLH� (OHPHQWH� UHSUl�VHQWLHUHQ�� �EHU�GLH� HLQH� JHQHUHOOH� ,QWHOOLJHQ]�YHUI�JHQ�PX���>9JO�� NRUUHVSRQGLH�UHQG�]X�GHQ�$XVI�KUXQJHQ�$EELOGXQJ����@�

��� 9JO��EVSZ��1HZHOO��$����7KHRULHV��������1HZHOO��$���5RVHQEORRP��3�6���/DLUG��-�(�� �$U�FKLWHFWXUHV� �������5RVHQEORRP�� 3�6��� /DLUG�� -�(��� 1HZHOO�� $��� 0F&DUO�� 5����$QDO\VLV�������8QWHU�GHP�%HJULII�$UFKLWHNWXU�ZLUG�HLQH�IL[H�6WUXNWXU�YHUVWDQGHQ��GLH�GHQ�5DKPHQI�U�NRJQLWLYH�3UR]HVVH�LP�*HGlFKWQLV�GDUVWHOOW��9JO��1HZHOO��$���5RVHQEORRP��3�6���/DLUG�-�(����$UFKLWHFWXUHV��������6������'LH�$XWRUHQ�JHEHQ�DXFK�HLQHQ�hEHUEOLFN�EH]�JOLFK�GHUJHQHUHOOHQ�5ROOH�YRQ�$UFKLWHNWXUHQ�LQ�GHU�.RJQLWLRQVZLVVHQVFKDIW��9JO��GLHV����$UFKLWHFWX�UHV��������6�����II���� 9JO��]X�$QGHUVRQ�V�$&7�7KHRULH�$EVFKQLWW��������$QGHUVRQ�V $&7�7KHRULH���� 9JO��2SZLV��.����0RGHOOLHUXQJ��������6�����
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3URGXFWLRQ0HPRU\

:RUNLQJ0HPRU\

&KXQNLQJ

'HFLVLRQ

([HFXWLRQ0DWFK

3HUFHSWXDO6\VWHPV 0RWRU6\VWHPV
6HQVHV 0XVFOHV

2XWVLGH�:RUOG
$EELOGXQJ����� hEHUEOLFN��EHU�GLH�62$5�$UFKLWHNWXU���
(%(1(�� *('b&+71,6
62$5 EHVWHKW� DXV� HLQHP� /DQJ]HLWJHGlFKWQLV� >352'8&7,21� 0(025<@ XQG� HLQHP$UEHLWVJHGlFKWQLV� >:25.,1*� 0(025<@ VRZLH� DX�HUGHP� DXV� 6\VWHPHQ� >3(5�
&(378$/� 6<67(06�� 02725� 6<67(06@�� GLH� HV� HUP|JOLFKHQ�� GLH� 8PJHEXQJ>2876,'(� :25/'@ ZDKU]XQHKPHQ� XQG� ]X� EHHLQIOXVVHQ�� ,P� /DQJ]HLWJHGlFKWQLVVLQG� HLQH� 5HLKH� NRJQLWLYHU� 3URGXNWLRQHQ� JHVSHLFKHUW�� GLH� VRZRKO� GHNODUDWLYHV�SUR]HGXUDOHV� DOV� DXFK� HSLVRGLVFKHV� :LVVHQ� EHLQKDOWHQ� N|QQHQ�� 'DV� GHNODUDWLYH:LVVHQ�PHLQW�GDEHL�)DNWHQZLVVHQ��EHU�GLH�5HDOLWlW�VRZLH�DX�HUGHP�)DNWHQZLVVHQ�EHU�+DQGOXQJHQ�� GLH� DXVJHI�KUW�ZHUGHQ� N|QQHQ��'DV� SUR]HGXUDOH�:LVVHQ� VWHOOW:LVVHQ�GDU�EHU�GDU��ZLH�+DQGOXQJHQ�YROO]RJHQ�ZHUGHQ�N|QQHQ�XQG�XPID�W�HEHQ�VR�.RQWUROOZLVVHQ� GDU�EHU��ZHOFKH�+DQGOXQJHQ� ]X�ZHOFKHP�=HLWSXQNW� GXUFKJH�I�KUW�ZHUGHQ� N|QQHQ��'DV� HSLVRGLVFKH�:LVVHQ� VWHOOW� VFKOLH�OLFK�:LVVHQ� GDU�EHUGDU�� ZHOFKH�$NWLRQHQ� ]X�ZHOFKHP� =HLWSXQNW� YROO]RJHQ�ZXUGHQ�� 1HEHQ� GHQ� JH�VSHLFKHUWHQ� :LVVHQVHOHPHQWHQ� ZHLVW� MHGH� 3URGXNWLRQ� ]XGHP� HLQH� %HGLQJXQJV�+DQGOXQJV�6WUXNWXU�DXI��GLH�GD]X�I�KUW��GD��HLQH�3URGXNWLRQ�]XU�$QZHQGXQJ�JH�ODQJW��ZHQQ� VHLQH�%HGLQJXQJ�HUI�OOW� LVW��'DV�$UEHLWVJHGlFKWQLV�GLHQW�GHP�$EUXI
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YRQ�,QIRUPDWLRQHQ�DXV�GHP�/DQJ]HLWJHGlFKWQLV��(UIROJW�HLQ�VROFKHU�$EUXI��EHVWHKWGDV�$UEHLWVJHGlFKWQLV�DXV�HLQHP�6HW�YRQ�2EMHNWHQ��GLH��VR�ODQJH�VLH� LP�$UEHLWV�JHGlFKWQLV�YRUKDQGHQ�VLQG���EHU�HLQ�6\PERO�LGHQWLIL]LHUW�ZHUGHQ�N|QQHQ���� :XU�GHQ� GLH� DEJHUXIHQHQ� 3URGXNWLRQHQ� EHUHLWV� HUIROJUHLFK� DXVJHI�KUW� >0$7&+@�� VRN|QQHQ�VLH�GLUHNW�DQJHZHQGHW�ZHUGHQ��ZLUG�KLQJHJHQ�NHLQH�HUIROJUHLFKH�3URGXN�WLRQ�LGHQWLIL]LHUW��VR�VFKOLH�W�VLFK�GLH�(EHQH�GHU�(QWVFKHLGXQJVILQGXQJ�DQ����
(%(1(�� (176&+(,'81*(1'LH�(QWVFKHLGXQJVHEHQH�EDVLHUW�DXI�GHP�*HGlFKWQLV�XQG�ZLUG�XP�HLQH�(QWVFKHL�GXQJVSUR]HGXU�HUJlQ]W��ZHOFKH�GLH�%HDUEHLWXQJ�GHU�3UREOHPO|VHVFKULWWH�LQ�HLQHP]ZHLSKDVLJHQ�(QWVFKHLGXQJV]\NOXV�HUP|JOLFKW�>'(&,6,21@����
¾ ,Q� GHU�(ODERUDWLRQVSKDVH ³IHXHUQ¦� DOOH� DQZHQGEDUHQ� 3URGXNWLRQHQ� GHV� 3UR�EOHPUDXPHV� SDUDOOHO�� ELV� GDV� 6\VWHP� ]XP� 6WLOOVWDQG� NRPPW� >48,(6&(1&(@�6WLOOVWDQG�LVW�GDQQ�HUUHLFKW��ZHQQ�MHGZHGHV�:LVVHQ��GDV�PLW�GHU�DNWXHOOHQ�(QW�VFKHLGXQJ� LQ�=XVDPPHQKDQJ� VWHKW�� DXV�GHP�/DQJ]HLWJHGlFKWQLV� LQV�$UEHLWV�JHGlFKWQLV�DEJHUXIHQ�ZXUGH�
¾ 1DFKGHP� GHU� 6WLOOVWDQG� GHV� 6\VWHPV� HUUHLFKW� ZXUGH�� ZLUG� LQ� GHU�(QWVFKHL�GXQJVSKDVH XQWHU�GHQ�LQ�GDV�$UEHLWVJHGlFKWQLV�DEJHUXIHQHQ�+DQGOXQJHQ�GLH�MHQLJH�DXVJHZlKOW��ZHOFKHU�GLH�K|FKVWH�3UlIHUHQ]�]XJHRUGQHW�LVW��'D]X�P�VVHQGLH�3UlIHUHQ]HQ��GLH�GHQ�NRJQLWLYHQ�+DQGOXQJHQ�EHL�LKUHP�(UZHUE�]XJHRUGQHWZXUGHQ���� DXVJHZHUWHW�ZHUGHQ�

��� 1HZHOO��$���5RVHQEORRP��3�6���/DLUG��-�(����$UFKLWHFWXUHV��������6��������� 9JO��5RVHQEORRP��3�6���/DLUG��-�(���1HZHOO��$���0F&DUO��5����$QDO\VLV��������6������II�'LH�$XWRUHQ I�KUHQ�GDV�IROJHQGH�%HLVSLHO�I�U�HLQ�2EMHNW�DQ��¦)RU�H[DPSOH��DQ�REMHFW�UHSUH�VHQWLQJ�D�JUHHQ�FDW�QDPHG�)UHG�PLJKW� ORRN� OLNH� �REMHFW�R����AQDPH� IUHG�AW\SH�FDW�AFRORUJUHHQ��§�'LHV����$QDO\VLV��������6�������'DEHL� VWHOOW�GDV�6\PERO�R���� I�U�GDV�2EMHNW�GDV,GHQWLILNDWLRQVV\PERO� GDU�� VR� ODQJH� HV� LP� $UEHLWVJHGlFKWQLV� YRUKDQGHQ� LVW�� 9JO��GLHV���$QDO\VLV��������6��������� 9JO��1HZHOO��$���5RVHQEORRP��3�6���/DLUG��-�(����$UFKLWHFWXUHV��������6��������� 9JO��5RVHQEORRP��3�6���/DLUG��-�(���1HZHOO��$���0F&DUO��5����$QDO\VLV��������6������I���� 'LH� 3UlIHUHQ]VWUXNWXU� VWHOOW� HLQH� VSH]LHOOH� $XVSUlJXQJ� GHV� $UEHLWVJHGlFKWQLVVHV� GDU�� GLHGD]X�GLHQW��GLH�$N]HSWDQ]�XQG�(UZ�QVFKWKHLW�YRQ�+DQGOXQJHQ�GXUFK�GLH�$QZHQGXQJ�YRQ
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(%(1(�� =,(/('LH�=LHOHEHQH�EDVLHUW�ZLHGHUXP�DXI�GHU�(QWVFKHLGXQJVHEHQH��6R�LVW�]XU�*HQHULH�UXQJ� YRQ� (QWVFKHLGXQJHQ� HLQ� ]LHOJHULFKWHWHV� 9HUKDOWHQ� ]ZLQJHQG� HUIRUGHUOLFK�=LHOH�ZHUGHQ�GDEHL�LPPHU�GDQQ�JHVHW]W��ZHQQ�HLQH�(QWVFKHLGXQJ��DXIJUXQG�HLQHV(QWVFKHLGXQJVNRQIOLNWHV��QLFKW�JHWURIIHQ�ZHUGHQ�NDQQ�XQG�GHPJHPl��DNWXHOO�NHL�QH�+DQGOXQJ�]XU�(UUHLFKXQJ�GHV�=LHO]XVWDQGHV�LGHQWLIL]LHUW�ZHUGHQ�NDQQ��$EKLOIHVFKDIIW� KLHU� GLH� YRQ� 62$5� VHOEVWlQGLJ� GXUFKJHI�KUWH� =HUOHJXQJ� GHV� 3UREOHPV� LQ6XE]LHOH���� 1HZHOO� XQWHUVFKHLGHW� KLHU� YLHU� .RQIOLNWVLWXDWLRQHQ�� GLH� $QOD�� ]XU6XE]LHOELOGXQJ�JHEHQ����
�� WLH�LPSDVVH��HLQH�0HQJH�YRQ�2SHUDWRUHQ�ZLUG�PLW�GHU�JOHLFKHQ�3UlIHUHQ]�EH�OHJW��� QR�FKDQJH�LPSDVVH��HLQH�$XVZHUWXQJ�DOOHU�3UlIHUHQ]HQ�I�KUW�]X�GHP�(UJHEQLV�GD��NHLQ�2SHUDWRU�DN]HSWDEHO�LVW��� UHMHFW�LPSDVVH��GLH�HLQ]LJH�YHUEOHLEHQGH�3UlIHUHQ]�ZHLVW�HLQH�YRUKHU�JHWURIIH�QH�(QWVFKHLGXQJ�]XU�FN��� FRQIOLFW�LPSDVVH��HLQ�2SHUDWRU�ZLUG�GXUFK�HLQH�3UlIHUHQ]ELOGXQJ�EHVVHU�DOV�HLQ]ZHLWHU� HLQJHVWXIW�� GXUFK� HLQH� DQGHUH� 3UlIHUHQ]ELOGXQJ� HUIROJW� HLQH� XPJH�NHKUWH�(LQVFKlW]XQJ��'DGXUFK�VWHKHQ�GLH�EHLGHQ�2SHUDWRUHQ�LQ�HLQHP�.RQIOLNW]XHLQDQGHU�
������� :LVVHQVHUZHUE�GXUFK�GHQ�&+81.,1*�0HFKDQLVPXV
,Q�62$5�EHVWHKW�QXQ�GLH�0|JOLFKNHLW��DXI�GHU�%DVLV�]LHORULHQWLHUWHQ�3UREOHPO|VHQVNRQWLQXLHUOLFK� QHXH� 3URGXNWLRQHQ� ]X� HQWZLFNHOQ� >&+81.,1*@���� 'D]X� YHUI�JW62$5 �EHU�HLQHQ�0HFKDQLVPXV��GHQ�VRJHQDQQWHQ�&KXQNLQJ�0HFKDQLVPXV��GHU�LQGHU�3V\FKRORJLH�EHUHLWV�YLHOIlOWLJ�GLVNXWLHUW�ZXUGH��� XQG�HLQ�/HUQVFKHPD�]XU�DX�

.RQWUROOZLVVHQ�]X��EHUSU�IHQ��9JO��5RVHQEORRP��3�6���/DLUG��-�(���1HZHOO��$���0F&DUO�5����$QDO\VLV��������6��������� 9JO��5RVHQEORRP��3�6���/DLUG��-�(���1HZHOO��$���0F&DUO��5����$QDO\VLV��������6������II��1HZHOO��$���5RVHQEORRP��3�6���/DLUG��-�(����$UFKLWHFWXUHV��������6��������� 9JO��1HZHOO��$����7KHRULHV��������6������II���� 9JO��1HZHOO��$���5RVHQEORRP��3�6���/DLUG��-�(����$UFKLWHFWXUHV��������6��������� 9JO��EVSZ��&KDVH��:�*���6LPRQ��+�$����3HUFHSWLRQ��������0LOOHU��*�$����1XPEHU�������
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WRPDWLVFKHQ� 2UJDQLVDWLRQ� XQG� ]XP� DXWRPDWLVFKHQ� $EUXI� YRQ� (UIDKUXQJHQ� GDU�VWHOOW����
'LH�]HQWUDOH�6WHOOXQJ�GHV�&KXQNLQJ�0HFKDQLVPXV��� U�KUW�LQ�62$5�YRQ�GHU�)lKLJ�NHLW� KHU�� I�U� MHGH�)RUP�YRQ�3UREOHPO|VHYHUKDOWHQ� DXWRPDWLVFK� =LHOH� ]X� JHQHULH�UHQ���� 6R�QHKPHQ�(QWVFKHLGXQJVNRQIOLNWH�LQ�62$5 HLQH�]HQWUDOH�6WHOOXQJ�HLQ�XQGN|QQHQ�GXUFK�6XE]LHOELOGXQJ�VRZLH�+LHUDUFKLVLHUXQJ�GHU�=LHOH�HLQHU�/|VXQJ�]X�JHI�KUW�ZHUGHQ���� /LHJW�HLQH�LPSDVVH�6LWXDWLRQ�YRU��LVW�DOVR�GDV�YHUI�JEDUH�:LV�VHQ� XQYROOVWlQGLJ� XQG� NDQQ� VRPLW� GHU� QlFKVWH� 6FKULWW� GHU� 3UREOHPO|VXQJ� QLFKWDXVJHI�KUW�ZHUGHQ��VR�ZLUG�HLQ�6XE]LHO�JHELOGHW��'LHVHV�6XE]LHO�ZLUG�HQWZLFNHOW�XP�GDV�HUIRUGHUOLFKH�:LVVHQ�]X�ILQGHQ��'XUFK�GHQ�&KXQNLQJ�0HFKDQLVPXV�ZLUGGLHVHV�:LVVHQ�HUZRUEHQ�XQG�VWHKW�GDQQ�LQ�=XNXQIW�LQ�GHU�JOHLFKHQ�6LWXDWLRQ�VRIRUW]XU�9HUI�JXQJ��62$5 OHUQW�GDPLW�GLH�LPSDVVH�6LWXDWLRQ�LQ�=XNXQIW�]X�YHUPHLGHQ�ZHQQ�GLH�JOHLFKH�3UREOHPVWHOOXQJ�YRUOLHJW��'LHV�JHVFKLHKW��LQGHP�HLQH�QHXH�3UR�GXNWLRQ��HLQ�&KXQN��JHELOGHW�ZLUG��GHU�GLH�3UREOHPO|VXQJ�]XVDPPHQID�W��'LHVHU&KXQN� HQWKlOW� HLQHQ� PLW� GHU� 3UREOHPO|VXQJ� YHUEXQGHQHQ� $NWLRQV�� XQG� %HGLQ�JXQJVWHLO��'LH�(UJHEQLVVH�GHU�3UREOHPO|VXQJ�VLQG�LP�$NWLRQVWHLO�IHVWJHKDOWHQ��LP%HGLQJXQJVWHLO� EHILQGHQ� VLFK� GLHMHQLJHQ�(OHPHQWH� GHV�$UEHLWVJHGlFKWQLVVHV�� GLHYRU�6XE]LHOVHW]XQJ�YRUKDQGHQ�ZDUHQ�XQG�LQ�GLH�3UREOHPO|VXQJ�HLQJLQJHQ����
'XUFK�GLUHNW�YHUI�JEDUHV�:LVVHQ�HUVHW]W�&KXQNLQJ�VRPLW�6XFKSUR]HVVH�XQG�HUK|KWVR� GLH�*HVFKZLQGLJNHLW� NRJQLWLYHU� /HLVWXQJHQ��:HLWHUKLQ� ILQGHW�PLW� GHP�&KXQ�NLQJ LPSOL]LW�HLQH�*HQHUDOLVLHUXQJ�VWDWW��GD�QXU�GLH�YRU�GHU�6XE]LHOVHW]XQJ�LP�$U�EHLWVJHGlFKWQLV� YRUKDQGHQHQ� %HGLQJXQJHQ� LQ� GHU� QHXHQ� 3URGXNWLRQ� HQWKDOWHQVLQG�� GLH� DXFK� LQ� GLH�(UJHEQLVILQGXQJ� HLQJLQJHQ� ¤� DOOH� DQGHUHQ�$UEHLWVJHGlFKW�QLVLQKDOWH�VLQG�LUUHOHYDQW����

��� 9JO��/DLUG��-�(���1HZHOO��$���5RVHQEORRP��3�6����62$5��������6�������� 9JO��EVSZ��1HZHOO��$����7KHRULHV��������6������II���5RVHQEORRP��3�6���/DLUG��-�(���1HZ�HOO�� $���0F&DUO�� 5����$QDO\VLV� ������� 6�� ���� I���/DLUG�� -�(��� 1HZHOO�� $��� 5RVHQEORRP�3�6����62$5��������6�����II���� 9JO��/DLUG��-�(���1HZHOO��$���5RVHQEORRP��3�6����62$5��������6�����I���� 9JO��$EVFKQLWW����������'LH�$UFKLWHNWXU�YRQ�62$5���� 9JO��/DLUG��-�(���1HZHOO��$���5RVHQEORRP��3�6����62$5��������6�����II��/DLUG��1HZHOO�	5RVHQEORRP�I�KUHQ�HLQ�%HLVSLHO�]XU�&KXQN�(QWZLFNOXQJ�DXV��9JO��GLHV����62$5��������6����II���� 9JO��/DLUG��-�(���1HZHOO��$���5RVHQEORRP��3�6����62$5��������6�����II�
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����� $QGHUVRQ�V $&7�7KHRULH
������� 'LH�$UFKLWHNWXU�YRQ�$&7
'LH� $&7�7KHRULH� YRQ�$QGHUVRQ���� DOV� ZHLWHUHV� %HLVSLHO� I�U� HLQ� UHJHOEDVLHUWHV6\VWHP� JLOW� VFKOLH�OLFK� DOV� GLH� GHU]HLW� XPIDVVHQGVWH� 7KHRULH� GHU� .RJQLWLRQ����%HUHLWV�PHKUIDFK�ZXUGH�VLH��LQ�GHU�HQJOLVFK��DEHU�DXFK�GHXWVFKVSUDFKLJHQ�/LWHUD�WXU�� ]XVDPPHQIDVVHQG� GDUJHVWHOOW���� $&7� VWHOOW� HLQ� $NURQ\P� I�U� ³$'$37,9(&21752/�2)�7+28*+7¦�GDU��'HU�6WHUQ�ZHLVW�GDEHL�GDUDXI�KLQ��GD��HV�VLFK�XP�GLHELV�]X�GLHVHP�=HLWSXQNW�HODERULHUWHVWH�$XVDUEHLWXQJ�KDQGHOW���� GD�$QGHUVRQ�GLH$&7�7KHRULH� LQ� HLQHP� ]HLWOLFK� DXVJHGHKQWHQ� 3UR]H�� HQWZLFNHOWH�� $OOH� $QVlW]HJDOWHQ�MHGRFK�GHP�9HUVXFK��HLQH�7KHRULH��EHU�GLH�8UVSU�QJH�PHQVFKOLFKHQ�:LV�VHQV� ]X� HQWZLFNHOQ��� XQG� ZXUGHQ� LP� +LQEOLFN� DXI� ]ZHL� *HVLFKWVSXQNWH� HQW�ZLFNHOW��=XP�HLQHQ�KLQVLFKWOLFK�GHU�(QWZLFNOXQJ�HLQHU�NRJQLWLRQVSV\FKRORJLVFKHQ7KHRULH��]XP�DQGHUHQ�DOV�&RPSXWHUVLPXODWLRQVSURJUDPP�

��� 9JO��$QGHUVRQ��-�5����$UFKLWHFWXUH���������� 9JO��1HZHOO��$����7KHRULHV��������6�������� 9JO��EVSZ��+HVVH��)�:�� �5HYLHZ��������6�����������0DQGO��+���)ULHGULFK��+�)���+URQ�$�� �3V\FKRORJLH��������6�����������6SLHV� .���+HVVH��)�:�� �,QWHUDNWLRQ��������6��������7DFN��:�+����=LHOH��������6�����������0DQGO��+���)ULHGULFK��+�)���+URQ��$����$QVlW]H�������6�� ���������1HZHOO��$���5RVHQEORRP��3�6���/DLUG�� -�(����$UFKLWHFWXUHV� ������� 6���������1HZHOO��$��� �7KHRULHV� ������� 6�� ������ X�D���6WURKVFKQHLGHU�� 6����:LVVHQVHUZHUE�������6�� �������:HQGHU��.��)����0HWKRGHQ�������� 6�� ���������=X� =XVDPPHQIDVVXQJHQGHU�$&7�7KHRULH�LP�+LQEOLFN�DXI�GLH�8QWHUVXFKXQJ�EHWULHEVZLUWVFKDIWOLFKHU�)UDJHVWHOOXQ�JHQ� YJO�� EVSZ��+DUWXQJ�� 6����)|UGHUXQJ� ������� 6�� ��� I���2UWK�� &��� �8QWHUQHKPHQVSODQ�VSLHOH��������6�����II���� 9JO��$QGHUVRQ��-�5����$UFKLWHFWXUH��������6��9,,,�I��VRZLH�6�����II���� 9JO��$QGHUVRQ��-�5����7KHRU\��������6������� ,Q�FKURQRORJLVFKHU�5HLKHQIROJH� OHJWH�HU� ]X�QlFKVW��LQ�=XVDPPHQDUEHLW�PLW�%RZHU� HLQH�7KHRULH��EHU�GHNODUDWLYHV�:LVVHQ�YRU��GLH�VLFK+$0 >+80$1�$662&,$7,9(�0(025<@ QDQQWH��9JO��$QGHUVRQ��-�5���%RZHU��*�+����+XPDQ�������+$0 ZXUGH� ����� GXUFK� GLH� HODERULHUWHUH�$&7�7KHRULH� DEJHO|VW�� 6LH� EHLQKDOWHW� ]X�VlW]OLFK�]X�GHU�GHNODUDWLYHQ�.RPSRQHQWH�HLQH�SUR]HGXUDOH�.RPSRQHQWH�LQ�GHU�)RUP�HLQHV3URGXNWLRQVV\VWHPV�� 9JO�� $QGHUVRQ�� -�5��� �/DQJXDJH� ������� ����� UHVXOWLHUWH� GLH� $&7�7KHRULH� LQ�GHU�$&7�7KHRULH��ZHOFKH�DX�HUGHP�HLQH�HODERULHUWH�7KHRULH��EHU�GHQ�(UZHUEYRQ�3URGXNWLRQVUHJHOQ�EHLQKDOWHW��9JO��$QGHUVRQ��-�5����$UFKLWHFWXUH��������'LH�QHXHVWHQhEHUOHJXQJHQ�OLHJHQ�VFKOLH�OLFK�LQ�)RUP�YRQ�3836��HLQ�$NURQ\P�I�U 3HQ8OWLPDWH�3URGXF�WLRQ�6\VWHP��YRU��'LHVH�7KHRULH�YHUVXFKW��'HIL]LWH�GHU�$&7�7KHRU\�EH]�JOLFK�GHU�2SHUD�WRUGLVNULPLQLHUXQJ�� GLH� /HZLV� 	� $QGHUVRQ� DQ� +DQG� YRQ� GUHL� ([SHULPHQWHQ� IHVWVWHOOHQNRQQWHQ�� ]X� EHVHLWLJHQ�� *HZLVVHUPD�HQ� H[LVWLHUW� VLH� MHGRFK� QLFKW� ULFKWLJ�� GD� DQ� GHU� (QW�ZLFNOXQJ�GLHVHV�3URGXNWLRQVV\VWHPV�QRFK�JHDUEHLWHW�ZLUG��9JO��$QGHUVRQ��-�5���7KRPS�VRQ��5����$QDORJ\��������6������II��=X�GHQ�([SHULPHQWHQ�YRQ�/HZLV�	�$QGHUVRQ�EH]�JOLFKGHU�2SHUDWRUGLVNULPLQLHUXQJ�YJO� /HZLV��0�:���$QGHUVRQ��-�5�� �'LVFULPLQDWLRQ��������6����II�
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:RUNLQJ0HPRU\

6SHLFKHUXQJ�VWRUDJH� (UNHQQHQ�PDWFK�
$XVI�KUXQJ�H[HFXWLRQ�$EUXI�UHWULHYDO�

$SSOLFDWLRQ

2XWVLGH�:RUOG
(1&2',1* 3(5)250$1&(6

'HFODUDWLYH0HPRU\ 3URGXFWLRQ0HPRU\

$EELOGXQJ����� (LQ� DOOJHPHLQHU� 5DKPHQ� I�U� GDV� $&7�3URGXNWLRQVV\VWHP���
=XQlFKVW�EDVLHUW�$&7�DXI�HLQHP�JHQHUHOOHQ�5DKPHQ�� ,Q�GLHVHP�5DKPHQ�NRQVWL�WXLHUW�$QGHUVRQ HLQH�'UHLWHLOXQJ�GHV�*HGlFKWQLVVHV�LQ�HLQ�GHNODUDWLYHV�XQG�SUR]H�GXUDOHV� *HGlFKWQLV� VRZLH� HLQ� $UEHLWVJHGlFKWQLV�� 'HNODUDWLYHV� XQG� SUR]HGXUDOHV*HGlFKWQLV� >'(&/$5$7,9(� 0(025<� $1'� 352'8&7,21� 0(025<@� ZHUGHQ� LQVJH�VDPW�DOV�/DQJ]HLWJHGlFKWQLV�EH]HLFKQHW��ZHOFKHV�GHU�6SHLFKHUXQJ�YRQ�/DQJ]HLW�ZLVVHQ�GLHQW��ZlKUHQG�LP�$UEHLWVJHGlFKWQLV�>:25.,1*�0(025<@�WHPSRUlU�JHUDGHYHUI�JEDUHV��DNWLYHV�:LVVHQ�JHVSHLFKHUW�LVW���� >9JO��$EELOGXQJ����@�
)�U�GHNODUDWLYHV�XQG�SUR]HGXUDOHV�:LVVHQ�SRVWXOLHUW�$QGHUVRQ ]ZHL�XQWHUVFKLHGOL�FKH�5HSUlVHQWDWLRQVIRUPDWH��6R�LVW�GDV�GHNODUDWLYH�:LVVHQ�]XQlFKVW�LQ�)RUP�HLQHVVHPDQWLVFKHQ�1HW]HV�JHVSHLFKHUW��ZHOFKHV�ZLHGHUXP�GUHL�5HSUlVHQWDWLRQVIRUPDWHDXIZHLVW�� GLH� GRUW� YHUNQ�SIW� ZHUGHQ�� 'LHV� VLQG� ]XP� HLQHQ� 3URSRVLWLRQHQ� >$%�675$&7� 352326,7,216@�� ]XP� DQGHUHQ� ]HLWOLFKH� )ROJHQ� >7(0325$/� 675,1*6@ XQGVFKOLH�OLFK� UlXPOLFKH� $QRUGQXQJHQ� RGHU� 9RUVWHOOXQJVELOGHU� >63$7,$/� ,0$*(6@�'DV�SUR]HGXUDOH�:LVVHQ��RGHU�DXFK�+DQGOXQJVZLVVHQ��ZLUG�KLQJHJHQ�LQ�)RUP�YRQ3URGXNWLRQVV\VWHPHQ�UHSUlVHQWLHUW��%HL�GHQ�GRUW�HQWKDOWHQHQ�3URGXNWLRQHQ�KDQGHOW
��� $QGHUVRQ��-�5����$UFKLWHFWXUH��������6�������� 9JO��$QGHUVRQ��-�5����$UFKLWHFWXUH��������6�����I�
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HV�VLFK�XP�:HQQ�'DQQ�5HJHOQ��GLH�DXV�HLQHU�%HGLQJXQJV��XQG�HLQHU�+DQGOXQJV�.RPSRQHQWH�DXIJHEDXW�VLQG����
1DFK�7DFN ZLUG�$&7�MHGRFK�YRU�DOOHP�GXUFK�GUHL�ZHLWHUH�.RPSRQHQWHQ�]X�HLQHPNRQ]HSWXHOOHQ�0RGHOO� NRJQLWLYHU� /HLVWXQJHQ�� 6R�ZLUG� GXUFK� GLHVH� GUHL� .RPSR�QHQWHQ� DXV� HLQHP� DOOJHPHLQHQ� 0RGHOO� GHU� :LVVHQVUHSUlVHQWDWLRQ� LQVRIHUQ� HLQSV\FKRORJLVFKHV�0RGHOO�� DOV� GDGXUFK�YLHOIlOWLJH� UHDOH�3KlQRPHQH�HUNOlUEDU�ZHU�GHQ�� 'LH� HUVWH� .RPSRQHQWH�� GLH� GLHV� JHVWDWWHW�� LVW� GLH� 7KHRULH� GHU� $NWLYDWLRQV�DXVEUHLWXQJ�VRZLH�GHU�6WlUNH�GHNODUDWLYHU�(LQKHLWHQ��]XP�]ZHLWHQ�HLQH�0HQJH�YRQ$QQDKPHQ��EHU�3UR]HGXUDOLVLHUXQJ� XQG�6WlUNH� YRQ� 3URGXNWLRQHQ�� GULWWHQV� OHW]W�OLFK�GLH�(LQI�KUXQJ�YRQ�=LHOHQ�PLW� HLQHU� LPSOL]LWHQ�=LHOKLHUDUFKLH���� 'LHVH�GUHL.RPSRQHQWHQ�VROOHQ�LP�IROJHQGHQ�HUOlXWHUW�ZHUGHQ�
',(� 7+(25,(� '(5� $.7,9$7,216$86%5(,781*� 81'� '(5� 67b5.(� '(./$5$7,9(5(,1+(,7(1-HGHU�.QRWHQ�LP�GHNODUDWLYHQ�*HGlFKWQLV�ZHLVW�HLQH�EHVWLPPWH�6WlUNH�DXI��6LH�LVW$XVGUXFN�GHU�+lXILJNHLW��PLW�GHU�GLHVH�NRJQLWLYH�(LQKHLW�EHUHLWV�DNWLYLHUW�ZXUGH�$EKlQJLJ�YRQ�GLHVHU�.QRWHQVWlUNH�LVW�GDV�$XVPD��DQ�$NWLYLHUXQJ�LP�GHNODUDWLYHQ*HGlFKWQLV� XQG� GDPLW� GLH� :DKUVFKHLQOLFKNHLW�� GD�� HLQ� (OHPHQW� LP� $UEHLWVJH�GlFKWQLV�]XU�9HUI�JXQJ�VWHKW��'XUFK�GDV�3ULQ]LS�GHU�VLFK�DXVEUHLWHQGHQ�$NWLYLH�UXQJ�UHJHQ�$UEHLWVJHGlFKWQLV�,QKDOWH�ZHLWHUH�(OHPHQWH�GHV�GHNODUDWLYHQ�*HGlFKW�QLVVHV� DQ��8PJHNHKUW� VLQG� GLH� WHPSRUlUHQ�$UEHLWVJHGlFKWQLV�6WUXNWXUHQ� ODQJIUL�VWLJ�DOV�(LQKHLWHQ�VSHLFKHUEDU����
',(�$11$+0(1�h%(5�352=('85$/,6,(581*�81'�67b5.(�921�352'8.7,21(1'XUFK�/HUQSUR]HVVH�NDQQ�GLH�0HQJH�GHU�3URGXNWLRQHQ� LP�3URGXNWLRQHQJHGlFKW�QLV�HUZHLWHUW�ZHUGHQ��'LHV�QHQQW�$QGHUVRQ 3URGXNWLRQHQ�$QZHQGXQJ��GD�GLH�$Q�ZHQGXQJ�GHU�3URGXNWLRQHQ�GLH�9RUDXVVHW]XQJ�I�U�GHQ�(UZHUE�QHXHU�3URGXNWLRQHQGDUVWHOOW�� 'LH� 6WlUNH� HLQHU� 3URGXNWLRQ� XQG� GHU� $NWLYLHUXQJVJUDG� GHU� $UEHLWVJH�GlFKWQLV�(OHPHQWH� EHVWLPPHQ�� ZLH� VFKQHOO� 3URGXNWLRQHQ�%HGLQJXQJHQ� JHSU�IW
��� 9JO��$QGHUVRQ��-�5����$UFKLWHFWXUH��������6�������� 9JO��7DFN��:�+����=LHOH��������6��������� 9JO��$QGHUVRQ��-�5����$UFKLWHFWXUH��������6�����II�
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ZHUGHQ�XQG�LKU�$NWLRQVWHLO�]XU�$XVI�KUXQJ�JHODQJW���� 'DEHL� LVW�HV�P|JOLFK��GD�I�U�PHKUHUH�3URGXNWLRQHQ�JOHLFK]HLWLJ�GLH�%HGLQJXQJHQ�HUI�OOW�VLQG��'DGXUFK�ZLUGHLQ�.RQIOLNW� KHUYRUJHUXIHQ�� GHVVHQ�/|VXQJ�GLH�(QWVFKHLGXQJ�GDU�EHU� EHLQKDOWHW�ZHOFKH�3URGXNWLRQ�]XU�$QZHQGXQJ�JHODQJW��7ULWW�HLQ�VROFKHU�.RQIOLNW�DXI��VR�H[L�VWLHUHQ�I�QI�3ULQ]LSLHQ�]XU�.RQIOLNWO|VXQJ����
��� *UDG� GHU� hEHUHLQVWLPPXQJ� >'(*5((� 2)� 0$7&+@� 'DPLW� GHU� $NWLRQVWHLO� GHU3URGXNWLRQHQ� DXVJHI�KUW� ZHUGHQ� NDQQ�� PX�� LKU� %HGLQJXQJVWHLO� QLFKW� XQEH�GLQJW� YROOVWlQGLJ� HUI�OOW� VHLQ�� %HYRU]XJW� ]XU�$QZHQGXQJ� JHODQJW� MHGRFK� GLH3URGXNWLRQ��GLH�HLQHQ�K|KHUHQ�hEHUHLQVWLPPXQJVJUDG�DXIZHLVW�
��� 3URGXNWLRQVVWlUNH� >352'8&7,21� 675(1*7+@� 'LH� 6WlUNH� GHU� 3URGXNWLRQ� UH�IOHNWLHUW�GLH�+lXILJNHLW�HUIROJUHLFKHU�$QZHQGXQJ�LQ�GHU�9HUJDQJHQKHLW��6WlU�NHUH�3URGXNWLRQHQ�ZHUGHQ�VFKQHOOHU�XQG�]XYHUOlVVLJHU�DQJHZHQGHW�
��� 5HIUDNWlUSULQ]LS� >'$7$� 5()5$&725,1(66@� 8QWHU� 1XW]XQJ� GHUVHOEHQ� 'DWHQNDQQ�HLQH�3URGXNWLRQ�QXU�HLQPDOLJ�DXVJHI�KUW�ZHUGHQ�
��� 6SH]LILWlW� >63(&,),&,7<@� :HQQ� GLH� %HGLQJXQJHQ� YRQ� ]ZHL� 3URGXNWLRQHQ� HU�I�OOW� VLQG��ZLUG� GLH� VSH]LILVFKHUH� EHYRU]XJW��'DEHL� H[LVWLHUHQ� ]ZHL�0|JOLFK�NHLWHQ��ZDQQ�HLQH�3URGXNWLRQ�VSH]LILVFKHU�LVW�DOV�HLQH�DQGHUH��=XP�HLQHQ�NDQQGLH� HLQH� 3URGXNWLRQ� 7HLOPHQJH� GHU� DQGHUHQ� VHLQ� XQG� GLH� DOOJHPHLQJ�OWLJHUH3URGXNWLRQ� GXUFK� HLQ� NRQNUHWHV� %HLVSLHO� VSH]LIL]LHUHQ�� =XP� DQGHUHQ� HQWKlOWHLQH�VSH]LILVFKHUH�3URGXNWLRQ�]XVlW]OLFKH�$QQDKPHQ�LQ�LKUHP�%HGLQJXQJVWHLO�
��� =LHOGRPLQDQ]�>*2$/�'20,1$1&(@� 'LH�=LHOGRPLQDQ]�ELOGHW�GDV�3ULPlUSULQ]LSLQ�GHU�.RQIOLNWO|VXQJ��,P�6\VWHP�NDQQ�QXU�HLQ�DNWXHOOHV�=LHO�YHUIROJW�ZHUGHQ�:HQQ�HLQ�DNWXHOOHV�=LHO�HUUHLFKW�ZXUGH��NRQ]HQWULHUW�VLFK�GLH�$XIPHUNVDPNHLWDXI� GDV� QlFKVWH� =LHO� LP� =LHONDWDORJ�� (V� JHODQJW� GLH� 3URGXNWLRQ� ]XU�$QZHQ�GXQJ�� GHUHQ� =LHO�6SH]LILNDWLRQ� ]X� GHP� DNWXHOOHQ� =LHO� SD�W�� 3D�W� GLH� =LHO�6SH]LILNDWLRQ�PHKUHUHU�3URGXNWLRQHQ�]X�GHP�DNWXHOOHQ�=LHO�� VR� JHODQJHQ� GLH
��� 9JO��$QGHUVRQ��-�5����$UFKLWHFWXUH��������6�������� 9JO��$QGHUVRQ��-�5����$UFKLWHFWXUH��������6������II�
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3ULQ]LSLHQ�675(1*+7��'(*5((�2)�0$7&+�	�63(&,),&,7< ]XU�$QZHQGXQJ��XPGLHMHQLJH�3URGXNWLRQ�DXV]XZlKOHQ��GLH�]XU�$QZHQGXQJ�JHODQJW�

',(�(,1)h+581*�921�=,(/(1�0,7�(,1(5�,03/,=,7(1�=,(/+,(5$5&+,(�'LH�3URGXNWLRQHQ� LQ�$&7�N|QQHQ�HLQH�KLHUDUFKLVFKH�=LHOVWUXNWXU�HQWZHUIHQ�XQGWUDQVIRUPLHUHQ��ZHOFKH�GHQ�DNWXHOOHQ�$NWLRQVSODQ�ZLGHUVSLHJHOW��'LHV�YHUHLQIDFKWVRZRKO�GLH�3UREOHPO|VHSUR]HVVH��DOV�DXFK�GHQ�(UZHUE�YRQ�3URGXNWLRQHQ�ZHVHQW�OLFK��(V� LVW� ]XP�HLQHQ�P|JOLFK��HLQ�=LHO� GXUFK�$XIPHUNVDPNHLWVIRNXVVLHUXQJ�]XDNWLYLHUHQ��]XP�DQGHUHQ�LVW�HV�P|JOLFK��GHQ�$XIPHUNVDPNHLWVIRNXV�LQQHUKDOE�HL�QHU�=LHOVWUXNWXU�]X�YDULLHUHQ��6R�NDQQ�]XP�%HLVSLHO�GLH�$XIPHUNVDPNHLW�LP�+LQ�EOLFN�DXI�HLQ�=LHO��QDFKGHP�HV�HUUHLFKW�ZXUGH��]XJXQVWHQ�GHV�QlFKVWHQ�DXIJHJHEHQZHUGHQ��'DGXUFK�JHOLQJW�HV��HLQ�3UREOHP�VXN]HVVLYH�HLQHU�/|VXQJ�]X]XI�KUHQ����
������� 3UR]H��GHV�:LVVHQVHUZHUEV�LQ�$&7
.RPSOH[H� /HUQPHFKDQLVPHQ� LQ� $&7� HUP|JOLFKHQ� HV�� DXV� EHUHLWV� YRUOLHJHQGHQ3URGXNWLRQHQ�QHXH�XQG�HIIHNWLYHUH�5HJHOQ�I�U�YHUVFKLHGHQH�$QZHQGXQJVEHUHLFKH]X�JHQHULHUHQ�� ,Q�HLQHP�3URGXNWLRQVV\VWHP�ZLUG�GHU�3UR]H��GHV�:LVVHQVHUZHUEVLP�DOOJHPHLQHQ�QLFKW�DOV�YHUEDOHV�/HUQHQ��VRQGHUQ�DOV�GHU�(UZHUE�YRQ�)lKLJNHLWHQDQJHQRPPHQ��'LHV�WXW�DXFK�$QGHUVRQ XQG�XQWHUVFKHLGHW�LQ�GLHVHP�:LVVHQV��RGHUGDPLW�DXFK�)lKLJNHLWVHUZHUE�GUHL�3KDVHQ����
��� 9JO��$QGHUVRQ��-�5����$UFKLWHFWXUH��������6�����I���� 9JO� ]�%��$QGHUVRQ�� -�5����$UFKLWHFWXUH� ������� 6�� ���� II���0DQGO��+��� )ULHGULFK��+�)��+URQ��$����$QVlW]H��������6������II��$QGHUVRQ�V 7KHRULH�GHV�:LVVHQVHUZHUEV�JHKW�DXI�GLHYRQ�)LWWV XQWHUVFKLHGHQHQ�6WDGLHQ�GHV�)HUWLJNHLWVHUZHUEV�]XU�FN��6R�EH]LHKW�$QGHUVRQ VHL�QH� 7KHRULH� EHUHLWV� ����� DXI� GLH� $XVI�KUXQJHQ� YRQ�)LWWV XQG� EHVFKUHLEW� $&7 DOV� NRUUH�VSRQGLHUHQG�PLW�GHQ�YRQ�)LWWV EHVFKULHEHQHQ�GUHL�6WDGLHQ�GHV�)lKLJNHLWVHUZHUEV��'DV�HUVWH6WDGLXP�ZLUG�DOV�GDV�NRJQLWLYH��GDV�]ZHLWH�DOV�GDV�DVVR]LDWLYH�XQG�GDV�GULWWH�VFKOLH�OLFK�DOVGDV�DXWRQRPH�6WDGLXP�EH]HLFKQHW��'DV�NRJQLWLYH�6WDGLXP EHLQKDOWHW�HLQ�DQIlQJOLFKHV�HQNR�GLHUHQ� GHU� )HUWLJNHLW� LQ� HLQH� DXVUHLFKHQGH� )RUP�� GLH� HV� GHP� /HUQHU� JHVWDWWHW�� GDV� JH�Z�QVFKWH�9HUKDOWHQ� ]X� HLQHU� OHW]WOLFK� XQIHUWLJHQ�$QQlKHUXQJ� DXV]XEDXHQ�� ,Q� GLHVHP�6WD�GLXP� LVW� HV� DOOJHPHLQ� QRWZHQGLJ�� DXI� GLH� YHUEDOH� 9HUPLWWOXQJ� ]X� DFKWHQ�� LQ� ZHOFKHU� GHU/HUQHU�EHQ|WLJWH�,QIRUPDWLRQHQ�I�U�GLH�$XVI�KUXQJ�GHU�)HUWLJNHLW�ZLHGHUKROW��'DV�DVVR]LD�WLYH� 6WDGLXP EHLQKDOWHW� GDV� 7UDLQLQJ� GHU� )HUWLJNHLWVDXVI�KUXQJ�� )HKOHU� LP� DQIlQJOLFKHQ9HUVWlQGQLV�GHU�)HUWLJNHLW�ZHUGHQ�DOOPlKOLFK�DXIJHGHFNW� XQG�HOLPLQLHUW��'LH�YHUEDOH�9HU�PLWWOXQJ�ZLUG�]XQHKPHQG�YHUQDFKOlVVLJW��'DV�DXWRQRPH�6WDGLXP LVW�MHQH�VWXIHQZHLVH�IRUW�VFKUHLWHQGH�9HUYROONRPPQXQJ�GHV� )lKLJNHLWVHUZHUEV��'LH�9HUYROONRPPQXQJ� DXI� GLHVHP6WDGLXP� VHW]W� VLFK� RIW� XQEHVFKUlQNW� IRUW��2EJOHLFK� GLHVH� DOOJHPHLQHQ�%HREDFKWXQJHQ� EH�]�JOLFK�GHV�:HJHV�GHU�)HUWLJNHLWVHQWZLFNOXQJ�DXI�HLQH�EUHLWH�0HQJH�YRQ�)HUWLJNHLWHQ�]X�]XWUHIIHQ� VFKHLQHQ�� EHG�UIHQ� VLH� HLQHU� V\VWHPDWLVFKHQ� WKHRUHWLVFKHQ� $QDO\VH��9JO�� $Q�GHUVRQ��-�5����$FTXLVLWLRQ��������6������XQG�GLH�GRUW�DQJHJHEHQH�/LWHUDWXU�
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�� 'HNODUDWLYH�3KDVH,Q�GHU�HUVWHQ�3KDVH�GHV�:LVVHQVHUZHUEV� LVW� GHU�GHNODUDWLYH�7HLO� GHV�/DQJ]HLWJH�GlFKWQLVVHV�YRQ�]HQWUDOHU�%HGHXWXQJ��,QIRUPDWLRQHQ�ZHUGHQ�GHNODUDWLY�HQNRGLHUW�LQ� GHQ� GHNODUDWLYHQ� 7HLO� GHV� /DQJ]HLWJHGlFKWQLVVHV� �EHUI�KUW� XQG� GRUW� LQ� )RUPHLQHV� VHPDQWLVFKHQ�1HW]ZHUNHV� RGHU� 6FKHPDV� JHVSHLFKHUW�� $XV� GHP� 3URGXNWLR�QHQJHGlFKWQLV� HUIROJW� QXQ� HLQ�$EUXI� DOOJHPHLQHU� 3UR]HGXUHQ�� GLH� VLFK� QLFKW� DXIGHQ� QHXHQ�:LVVHQVEHUHLFK� EH]LHKHQ�� PLW� GHUHQ� +LOIH� MHGRFK� HLQH� ,QWHUSUHWDWLRQGHV�QHXHQ�:LVVHQV�HUIROJW����
�� 3KDVH�GHU�:LVVHQVNRPSLOLHUXQJ:HUGHQ� DOOJHPHLQH� 3UREOHPO|VHSUR]HGXUHQ� DXI� QHXH� 3UREOHPH� DQJHZDQGW�� VRHUODXEW�GLHV�HLQHQ�IOH[LEOHQ�8PJDQJ��LVW�MHGRFK�NRJQLWLY�VHKU�DXIZHQGLJ�XQG�ODQJ�VDP��'DKHU�ZHUGHQ�LQ�GHU�]ZHLWHQ�3KDVH�GHV�:LVVHQVHUZHUEV�VSH]LHOOH�3UR]HGX�UHQ� GXUFK� GDV� OHUQHQGH� 6\VWHP� NRQVWUXLHUW�� GLH� LQ� GLUHNWHP� =XVDPPHQKDQJ�PLWGHP�QHXHQ�3UREOHP�VWHKHQ��'LHVHU�3UR]H��ZLUG�YRQ�$QGHUVRQ�DOV�:LVVHQVNRPSL�OLHUXQJ�EH]HLFKQHW��XQG�HU�HUOlXWHUW�]ZHL�0HFKDQLVPHQ��DXI�ZHOFKHQ�GLHVHU�3UR]H�EDVLHUW��'DV�LVW�]XP�HLQHQ�GHU�0HFKDQLVPXV�GHU�3UR]HGXUDOLVLHUXQJ��ZHOFKHU�GHU$XVELOGXQJ�VSH]LILVFKHU�3URGXNWLRQHQ�GLHQW��$XI�*UXQGODJH�DOOJHPHLQHU�3UR]HGX�UHQ�ZHUGHQ� KLHU� VSH]LHOOH� 3UR]HGXUHQ� HU]HXJW�� 'HU� $NWLRQVWHLO� DOOJHPHLQHU� 3UR�GXNWLRQHQ�ZLUG� KLHU� VR�PLW� GHP�QHXHQ� GHNODUDWLYHQ�:LVVHQ� YHUNQ�SIW�� GD�� HLQHQHXH�3URGXNWLRQ� HQWZLFNHOW�ZLUG�� GLH� GDV� QHX� HUZRUEHQH� GHNODUDWLYH�:LVVHQ� DOV%HGLQJXQJVWHLO� HQWKlOW�� 6R� ZLUG� GHNODUDWLYHV� :LVVHQ� LQ� SUR]HGXUDOHV� �EHUI�KUW�=XP�DQGHUHQ� QHQQW�$QGHUVRQ� GHQ�0HFKDQLVPXV� GHU�.RPELQDWLRQ��+LHU�ZHUGHQVRJHQDQQWH� 0DNURSURGXNWLRQHQ� HU]HXJW�� GLH� HLQH� 6HTXHQ]� YRQ� 3URGXNWLRQVDQ�ZHQGXQJHQ�LQ�HLQHP�6FKULWW�HUOHGLJHQ����
�� 3KDVH�GHU�:LVVHQVRSWLPLHUXQJ��GHV�³7XQLQJ¦'XUFK� GLH� 3KDVH� GHU� :LVVHQVNRPSLOLHUXQJ� OLHJW� QXQ� SUR]HGXUDOLVLHUWHV� :LVVHQYRU��'HU�3UR]H��GHV�)HUWLJNHLWVHUZHUEV�ZLUG� MHGRFK� LQ�GLHVHU�3KDVH�QRFK�ZHLWHUIRUWJHI�KUW��$XIJDEH�GHU�:LVVHQVRSWLPLHUXQJ�LVW�HV�LQVEHVRQGHUH��GLH�6XFKH�QDFKGHQ�3URGXNWLRQHQ��GLH�I�U�GDV�DNWXHOOH�=LHO�UHOHYDQW�VLQG��]X�HUOHLFKWHUQ��'D]X�LVW
��� 9JO��$QGHUVRQ��-�5����$UFKLWHFWXUH��������6������II���� 9JO��$QGHUVRQ��-�5����$UFKLWHFWXUH��������6������II�
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HLQH�)HLQDEVWLPPXQJ�GHU�3URGXNWLRQHQ�QRWZHQGLJ��6LH�HUIROJW�XQWHU�$QZHQGXQJGUHLHU�3UR]HVVH��*(1(5$/,6$7,21��',6.5,0,1$7,21�81'�9(567b5.81*�
¾ 'XUFK� *(1(5$/,6$7,21 ZHUGHQ� GLH� LGHQWLVFKHQ�0HUNPDOH� VSH]LILVFKHU� 3UR�GXNWLRQHQ�]X�HLQHU�QHXHQ�3URGXNWLRQ�NRPELQLHUW��'LHVH� VLQG�GDQQ�ZLHGHUXPDXI� QHXH� GHNODUDWLYH� 6WUXNWXUHQ� DQZHQGEDU�� ZHLO� VLH� GXUFK� GHQ� 3UR]H�� GHU*(1(5$/,6$7,21 DOOJHPHLQJ�OWLJHU�JHZRUGHQ�VLQG�
¾ 'XUFK� ',6.5,0,1$7,21 HUIROJW� HLQ� JHJHQOlXILJHU� 3UR]H��� 6HKU� DOOJHPHLQH3UR]HGXUHQ�ZHUGHQ�GDKLQJHKHQG�YHUlQGHUW��GD��VLH�HLQH�VSH]LILVFKH�*�OWLJNHLWHUODQJHQ�
¾ 'XUFK�*(1(5$/,6$7,21 XQG�',6.5,0,1$7,21 ZLUG� GHU� ,QKDOW� GHV�3URGXNWLR�QHQJHGlFKWQLVVHV�YHUlQGHUW��'HU�0HFKDQLVPXV�GHU�9(567b5.81* EHZLUNW�GD�JHJHQ� OHGLJOLFK� 9HUlQGHUXQJ� GHV� 6WlUNHZHUWHV�� GHU� MHGHU� 3URGXNWLRQ� ]XJH�RUGQHW� LVW�� 'LHV� JHVFKLHKW� DXIJUXQG� HUIROJUHLFKHU� RGHU� HUIROJORVHU�� $QZHQ�GXQJ��'LHV� I�KUW� ]X� HLQHU� (UK|KXQJ� RGHU� 6HQNXQJ� GHU� $XVZDKOZDKUVFKHLQ�OLFKNHLW�GHU�YRUOLHJHQGHQ�3URGXNWLRQ����
��� 'LVNXVVLRQ�XQG�*HJHQ�EHUVWHOOXQJ�GHU�3URGXNWLRQVV\VWHPH
1DFK�6WURKVFKQHLGHU XQWHUVFKHLGHQ�VLFK�7KHRULHQ� ]XU�(UNOlUXQJ�YRQ�:LVVHQVHU�ZHUEVSUR]HVVHQ� EH]�JOLFK� LKUHV� *HOWXQJVDQVSUXFKV�� EH]�JOLFK� GHU� )RUPHQ� GHV:LVVHQVHUZHUEV�� DXI� GLH� VLH� VLFK� EH]LHKHQ�� XQG� LQ�+LQVLFKW� DXI� GLH� (UNOlUXQJV�RGHU�%HVFKUHLEXQJVHEHQH���� $OV�YHUVFKLHGHQH�)RUPHQ�GHV�:LVVHQVHUZHUEV�QHQQWHU� GHQ�(UZHUE� VHQVXPRWRULVFKHU�.RRUGLQDWLRQ�� GDV�/HUQHQ� YRQ�5HJHOQ� XQG� YRQ%HJULIIHQ�VRZLH�GHQ�(UZHUE�VWUDWHJLVFKHQ�:LVVHQV����

��� 9JO��$QGHUVRQ��-�5����$UFKLWHFWXUH��������6������II���� %H]�JOLFK�GHV�3UREOHPV�GHU�(UNOlUXQJVHEHQH� OLHJHQ�PHKUHUH�6\VWHPDWLVLHUXQJVYRUVFKOlJHYRU��'LHVH�ZXUGHQ� DXFK� EHUHLWV� JHJHQ�EHUJHVWHOOW�� 9JO�� GD]X�$QGHUVRQ�� -�5����&KDUDFWHU��������� 9JO��6WURKVFKQHLGHU��6����:LVVHQVHUZHUE��������6�����II�
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1HZHOO��5RVHQEORRP�	�/DLUG VWHOOHQ�HLQHQ�9HUJOHLFK�GHU�$UFKLWHNWXUHQ�YRQ�62$5XQG�$&7� LP�+LQEOLFN� DXI�GLH�$VSHNWH�*HGlFKWQLV�� 6\PEROH��2SHUDWLRQHQ�� ,QWHU�SUHWDWLRQ� VRZLH� ,QWHUDNWLRQ�PLW� GHU�8PZHOW� DQ���� 'LH� IROJHQGHQ� $XVI�KUXQJHQOHKQHQ�VLFK��XQWHU�%HU�FNVLFKWLJXQJ�GHU�$VSHNWH�*HGlFKWQLV�XQG�2SHUDWLRQHQ��DQGLHVH�9RUJHKHQVZHLVH�DQ�¤�XQG�LQWHJULHUHQ�ZHLWHUKLQ�LQ�GHQ�EHWUDFKWHWHQ�3XQNWHQGLH� UHOHYDQWHQ�$VSHNWH� LQ� EH]XJ� DXI�'|UQHU�V�7KHRULH� GHU�$EVLFKWVEHKDQGOXQJ�'DV� *HGlFKWQLV� DQDO\VLHUHQ� GLH� $XWRUHQ� XQWHU� GHP� IROJHQGHQ� *HVLFKWVSXQNW�³0HPRU\�LV�WR�EH�LGHQWLILHG�E\�DVNLQJ�ZKDW�SHUVLWV�RYHU�WLPH�WKDW�FDQ�EH�FUHDWHGDQG�PRGLILHG�E\�WKH�V\VWHP�¦���
=XQlFKVW� YHUI�JHQ� VRZRKO� 62$5 DOV� DXFK�$&7 �EHU�*HGlFKWQLVKLHUDUFKLHQ�� GLHHLQ�$UEHLWVJHGlFKWQLV�� ]XU�NXU]]HLWLJHQ�6SHLFKHUXQJ�YRQ� ,QIRUPDWLRQHQ��XQG� HLQ/DQJ]HLWJHGlFKWQLV� DXIZHLVHQ�� 'HU� .XU]]HLWFKDUDNWHU� GHV� $UEHLWVJHGlFKWQLVVHVU�KUW� LQ� 62$5� YRQ� GHU� 9HUNQ�SIXQJ�PLW� =LHOHQ� XQG� GHUHQ� 3UREOHPUlXPHQ� KHU�6REDOG� HLQ�3UREOHP�JHO|VW�ZXUGH�� KDW� GDV�$UEHLWVJHGlFKWQLV� VHLQH� )XQNWLRQ� ]X�QlFKVW�HUI�OOW�� ,Q�$&7�KlQJW�GLHVHU�$VSHNW�GDPLW�]XVDPPHQ��GD��GDV�$UEHLWVJH�GlFKWQLV�HLQ�DNWLYLHUWHV�6HW�GHNODUDWLYHQ�:LVVHQV�GDUVWHOOW��ZHOFKHV�LQ�=XVDPPHQ�KDQJ�PLW� GHU� $XIPHUNVDPNHLWVIRNXVVLHUXQJ� VWHKW�� 'DPLW� HUIROJW� HLQ� $EUXI� YRQGHNODUDWLYHP� :LVVHQ� LQ� GDV� $UEHLWVJHGlFKWQLV� QXU� EHL� $XIPHUNVDP�NHLWVIRNXVVLHUXQJ��%HLGH�$UFKLWHNWXUHQ� YHUI�JHQ�ZHLWHUKLQ� �EHU� HLQ� /DQJ]HLWJH�GlFKWQLV��:lKUHQG�MHGRFK�$&7��EHU�]ZHL�/DQJ]HLWJHGlFKWQLVVH�YHUI�JW��GDV�GH�NODUDWLYH�XQG�GDV�SUR]HGXUDOH�*HGlFKWQLV�� YHUI�JW�62$5 QXU��EHU� HLQ�3URGXNWLR�QHQJHGlFKWQLV��ZHOFKHV�MHGRFK�I�U�EHLGH�:LVVHQVDUWHQ��GHNODUDWLYHV�XQG�SUR]HGX�UDOHV�:LVVHQ��JHQXW]W�ZHUGHQ�NDQQ����

��� 9JO��1HZHOO��$���5RVHQEORRP��3�6���/DLUG��-�(����$UFKLWHFWXUHV��������6������II��$XFK�EHL5RVHQEORRP�� /DLUG��1HZHOO� 	�0F�&DUO ILQGHW� VLFK� HLQH� XPIDQJUHLFKH�*HJHQ�EHUVWHOOXQJYRQ� 62$5� XQG� $&7��9JO��5RVHQEORRP�� 3�6��� /DLUG�� -�(��� 1HZHOO�� $���0F&DUO�� 5���$QDO\VLV��������6����������� 9JO��1HZHOO��$���5RVHQEORRP��3�6���/DLUG��-�(����$UFKLWHFWXUHV��������6������II���� 9JO��1HZHOO��$���5RVHQEORRP��3�6���/DLUG��-�(����$UFKLWHFWXUHV��������6������II�
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.RJQLWLYH�6WUXNWXULHUXQJHQ
HSLVWHPLVFKHV:LVVHQ�:LVVHQVEDVLV�

KHXULVWLVFKHV�:LVVHQ�9HUIDKUHQVELEOLRWKHN�'g51(5

1(:(//

$1'(5621 SUR]HGXUDOHV:LVVHQGHNODUDWLYHV:LVVHQ

$IIHUHQ]WHLO (IIHUHQ]WHLO

3URGXNWLRQHQ
GHNODUDWLYHV�:LVVHQ SUR]HGXUDOHV�:LVVHQ

:LVVHQ��ZLH:LVVHQ�XP$OJRULWKPHQ:LVVHQ��GD�

$EELOGXQJ����� .RJQLWLYH�6WUXNWXULHUXQJHQ�QDFK�'g51(5��1(:(// 	$1'(5621���
,Q�EH]XJ�DXI�GLH�EHWUDFKWHWHQ�$QVlW]H�I�KUW�ZHLWHUKLQ�3DDU�DXV��GD��HV�YRQ�EHVRQ�GHUHU�%HGHXWXQJ�LVW��GD��VLFK�GLH�$QVlW]H�LQ�LKUHU�$QQDKPH��EHU�GLH�.RQ]HSWLRQGHNODUDWLYHQ�XQG�SUR]HGXUDOHQ�:LVVHQV��� ZLH�IROJW�XQWHUVFKHLGHQ���� >9JO��$EELO�GXQJ����@�

��� ,Q�$QOHKQXQJ�DQ�2UWK��&����8QWHUQHKPHQVSODQVSLHOH��������6����� LQ�$QOHKQXQJ�DQ�6HP�ELOO��'����3UREOHPO|VHIlKLJNHLW��������6�������� 'LH�8QWHUVFKHLGXQJ�YRQ�GHNODUDWLYHP�XQG�SUR]HGXUDOHP�:LVVHQ�LVW� LQ�GHU�.RJQLWLRQVSV\�FKRORJLH�DOOJHPHLQ�DQHUNDQQW��9JO��2VZDOG��0���*DGHQQH��9����:LVVHQ��������6������II���� 9JO��3DDU��,����+DQGOXQJV]LHO��������6�����XQG�GLH�GRUW�DQJHJHEHQH�/LWHUDWXU�
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6R�XQWHUVFKHLGHW� ]XQlFKVW�'|UQHU� LQ� VHLQHU�7KHRULH� GHU�$EVLFKWVUHJXODWLRQ� ]ZL�VFKHQ�KHXULVWLVFKHU�XQG�HSLVWHPLVFKHU�6WUXNWXU�� ,Q�GHU�HSLVWHPLVFKHQ�6WUXNWXU� LVWGDV� HSLVWHPLVFKH� :LVVHQ� UHSUlVHQWLHUW�� ZHOFKHV� GDV� :LVVHQ� HLQHV� ,QGLYLGXXPV�EHU�HLQHQ�5HDOLWlWVEHUHLFK�GDUVWHOOW�XQG�DXFK� DOV�:LVVHQVEDVLV�EH]HLFKQHW�ZLUG�'LHVHV�:LVVHQ�ZLUG�ZHLWHU� QDFK� HLQHP�$IIHUHQ]�� XQG� HLQHP�(IIHUHQ]WHLO� XQWHU�VFKLHGHQ��ZREHL�GHU�$IIHUHQ]WHLO�GDV�*HGlFKWQLV�I�U�6DFKYHUKDOWH��GHU�(IIHUHQ]WHLOGDV�*HGlFKWQLV�I�U�+DQGOXQJHQ�GDUVWHOOW��,Q�GHU�KHXULVWLVFKHQ�6WUXNWXU�LVW�GDV�KHX�ULVWLVFKH� :LVVHQ�� ZHOFKHV� DXFK� DOV� 9HUIDKUHQVELEOLRWKHN� EH]HLFKQHW� ZLUG�� HQW�KDOWHQ��(V�ZLUG� LQ�HLQHU�5HLKH�HOHPHQWDUHU�NRJQLWLYHU�3UR]HVVH� UHSUlVHQWLHUW� XQGGLHQW�GHP�8PJDQJ�PLW�GHP�HSLVWHPLVFKHQ�:LVVHQ��,Q�VHLQHU�7KHRULH�LVW�MHJOLFKHV:LVVHQ�LQ�)RUP�YRQ�$NWLRQVVFKHPDWD�UHSUlVHQWLHUW��VR�GD��HLQH�HLQKHLWOLFKH�:LV�VHQVUHSUlVHQWDWLRQ�YRUJHVFKODJHQ�ZLUG����
,P�/DQJ]HLWJHGlFKWQLV�YRQ�62$5 VLQG�KLQJHJHQ�HLQH�5HLKH�NRJQLWLYHU�3URGXNWLR�QHQ� JHVSHLFKHUW�� GLH� MHGRFK� VRZRKO� GHNODUDWLYHV�� SUR]HGXUDOHV� DOV� DXFK� HSLVRGL�VFKHV�:LVVHQ�EHLQKDOWHQ�N|QQHQ��'DV�GHNODUDWLYH�:LVVHQ�PHLQW�GDEHL�)DNWHQZLV�VHQ��EHU�GLH�5HDOLWlW�VRZLH�DX�HUGHP�)DNWHQZLVVHQ��EHU�+DQGOXQJHQ��GLH�DXVJH�I�KUW� ZHUGHQ� N|QQHQ�� 'DV� SUR]HGXUDOH� :LVVHQ� VWHOOW� :LVVHQ� GDU�EHU� GDU�� ZLH+DQGOXQJHQ� YROO]RJHQ� ZHUGHQ� N|QQHQ� XQG� XPID�W� HEHQVR� .RQWUROOZLVVHQ� GDU��EHU�� ZHOFKH� +DQGOXQJHQ� ]X� ZHOFKHP� =HLWSXQNW� GXUFKJHI�KUW� ZHUGHQ� N|QQHQ�'DV�HSLVRGLVFKH�:LVVHQ�VWHOOW�VFKOLH�OLFK�:LVVHQ�GDU�EHU�GDU��ZHOFKH�$NWLRQHQ�]XZHOFKHP�=HLWSXQNW�YROO]RJHQ�ZXUGHQ����
$XFK�LQ�$&7�ZLUG�]ZLVFKHQ�GHNODUDWLYHP�XQG�SUR]HGXUDOHP�:LVVHQ�XQWHUVFKLH�GHQ�� )�U� GHNODUDWLYHV� XQG� SUR]HGXUDOHV�:LVVHQ� SRVWXOLHUW�$QGHUVRQ ]ZHL� XQWHU�VFKLHGOLFKH� 5HSUlVHQWDWLRQVIRUPDWH�� 6R� LVW� GDV� GHNODUDWLYH� :LVVHQ� ]XQlFKVW� LQ)RUP� HLQHV� VHPDQWLVFKHQ� 1HW]HV� JHVSHLFKHUW�� ZHOFKHV� ZLHGHUXP� GUHL� 5HSUl�VHQWDWLRQVIRUPDWH�DXIZHLVW��GLH�GRUW�YHUNQ�SIW�ZHUGHQ��'LHV�VLQG�]XP�HLQHQ�3UR�SRVLWLRQHQ� >$%675$&7� 352326,7,216@�� ]XP� DQGHUHQ� ]HLWOLFKH� )ROJHQ� >7(0325$/675,1*6@ XQG� VFKOLH�OLFK� UlXPOLFKH� $QRUGQXQJHQ� RGHU� 9RUVWHOOXQJVELOGHU>63$7,$/� ,0$*(6@�� 'DV� SUR]HGXUDOH� :LVVHQ�� RGHU� DXFK� +DQGOXQJVZLVVHQ�� ZLUGKLQJHJHQ� LQ�)RUP�YRQ�3URGXNWLRQVV\VWHPHQ� UHSUlVHQWLHUW��%HL�GHQ�GRUW�HQWKDOWH�
��� 9JO��$EVFKQLWW����������(OHPHQWH�GHU�7KHRULH�GHU�$EVLFKWVEHKDQGOXQJ���� 9JO��$EVFKQLWW����������'LH�$UFKLWHNWXU�YRQ�62$5�
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QHQ� 3URGXNWLRQHQ� KDQGHOW� HV� VLFK� XP�:HQQ�'DQQ�5HJHOQ�� GLH� DXV� HLQHU� %HGLQ�JXQJV��XQG�HLQHU�+DQGOXQJV��.RPSRQHQWH�DXIJHEDXW�VLQG����
3DDU�JHODQJW�]X�GHP�(UJHEQLV��GD��LP�+LQEOLFN�DXI�GLH�0RGHOOLHUXQJ�GHNODUDWLYHQXQG� SUR]HGXUDOHQ�:LVVHQV� DOOH� GUHL� /|VXQJHQ� DN]HSWDEHO� HUVFKHLQHQ�� GD� VLH� GLHIXQNWLRQDOHQ�(LJHQVFKDIWHQ�GLHVHU�:LVVHQVDUWHQ�EHU�FNVLFKWLJHQ����
2SHUDWLRQHQ�XQWHUVXFKHQ�1HZHOO��5RVHQEORRP�	�/DLUG ZLH�IROJW��³7KH�RSHUDWLRQVDUH�WR�EH�LGHQWLILHG�E\�DVNLQJ�KRZ�QHZ�VWUXFWXUHV�JHW�EXLOW�DQG�HVWDEOLVKHG�LQ�WKHORQJ�WHUP�PHPRU\�¦��� $XFK�GLH�ZHLWHUH�%HWUDFKWXQJ� OHKQW�VLFK�DQ�GLHVH�9RUJH�KHQVZHLVH�DQ�
,Q� $&7 XQG� 62$5� LVW� GDV� 6SHLFKHUQ� YRQ� ,QIRUPDWLRQHQ� LP� /DQJ]HLWJHGlFKWQLVJHWUHQQW�YRQ�GHU�,QIRUPDWLRQVYHUDUEHLWXQJ�LP�$UEHLWVJHGlFKWQLV��6LH�ZLUG�DOV�GHU$XIEDX� QHXHU� 3URGXNWLRQHQ� YHUVWDQGHQ� XQG� LQ� 62$5� DOV� &KXQNLQJ�� LQ� $&7 DOV3UR]HGXUDOLVLHUXQJ�EH]HLFKQHW��'LHVHU�$VSHNW�LVW�DXFK�%HVWDQGWHLO�'|UQHU�V 7KHR�ULH�XQG�ZLUG�DOV�2SHUDWRUELOGXQJ�EH]HLFKQHW����
)�U�HLQH�KDQGHOQGH�3HUVRQ�LVW�HV�ZHLWHUKLQ�HLQ�8QWHUVFKLHG��RE�HLQ�=LHO� OHGLJOLFKYDJH�RGHU�JXW�GHILQLHUW�YRUJHJHEHQ�LVW���� ,Q�GLHVHP�=XVDPPHQKDQJ� LVW�DXFK�GLH%HU�FNVLFKWLJXQJ� YRQ� =LHOHQ� E]Z�� $EVLFKWHQ� LQ� GHQ� 7KHRULHQ� YRQ� %HGHXWXQJ�%H]�JOLFK�LKUHU�9HUZHQGXQJ�QLPPW�ZLHGHUXP�3DDU�HLQHQ�9HUJOHLFK�GHU�GUHL�YRU�JHVWHOOWHQ�7KHRULHQ�YRU��6LH�JHODQJW�]X�GHP�(UJHEQLV��GD��VLFK�GLH�7KHRULHQ�XQWHUGLHVHP�$VSHNW�DXI�XQWHUVFKLHGOLFKHQ�(EHQHQ�HLQRUGQHQ�ODVVHQ��6R�RUGQHW�VLH�$&7XQWHUKDOE� GHU� (EHQH�'|UQHUV� HLQ��:LHGHUXP� GDUXQWHU� VLHGHOW� VLH�1HZHOOV =LHO�6XE]LHO�6WUXNWXUHQ�DQ���� =X�GLHVHP�(UJHEQLV�JHODQJW�VLH�ZLH�IROJW�

��� 9JO��$EVFKQLWW����������$UFKLWHNWXU�YRQ�$&7���� 9JO��3DDU��,����+DQGOXQJV]LHO��������6�������� 9JO��1HZHOO��$���5RVHQEORRP��3�6���/DLUG��-�(����$UFKLWHFWXUHV��������6��������� 9JO��3DDU��,����+DQGOXQJV]LHO��������6�������� 9JO��%URDGEHQW��'�(���)LW]JHUDOG��3���%URDGEHQW��0�+�3����.QRZOHGJH��������5HLFKHUW�8���'|UQHU��'�� �+HXULVPHQ���������� 9JO��3DDU��,����+DQGOXQJV]LHO��������6�����
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,Q� GHU� +DXSWVDFKH� JHKW� HV�'|UQHU XP� GLH� (QWVWHKXQJ� YRQ� =LHOHQ� >$EVLFKWHQ@�:HLWHUKLQ� WKHPDWLVLHUW�HU� LKUH�9HUlQGHUXQJ�GXUFK�GLH�(UJlQ]XQJ�QHXHU� ,QIRUPD�WLRQHQ�VRZLH�VFKOLH�OLFK�DXFK�8QWHUVFKLHGH�LP�+LQEOLFN�DXI�GDV�9HUKDOWHQ�EHL�GHU'XUFKI�KUXQJ� HLQHU� $EVLFKW�� GLH� LQ� $EKlQJLJNHLW� YRQ� )DNWRUHQ� ZLH� EVSZ�� GHU:LFKWLJNHLW� RGHU� .RPSHWHQ]� DXIWUHWHQ�� '|UQHU�V� .RJQLWLYH� +DQGOXQJVWKHRULHZLUG�GDKHU�YRQ�3DDU�DXI�HLQHU�VHKU�KRKHQ�(UNOlUXQJVHEHQH�HLQJHRUGQHW�
,Q�$&7 ZHUGHQ�KLQJHJHQ�]XP�=XVWDQGHNRPPHQ�YRQ�=LHOHQ�RGHU�=LHOKLHUDUFKLHQXQG�LKUHU�]HLWOLFKHQ�'DXHU�NHLQH�$XVVDJHQ�JHWURIIHQ���� 'LH�%HGHXWXQJ�YRQ�=LHOHQZLUG�YRQ�$QGHUVRQ� MHGRFK�EHWRQW��'LHV�JHVFKLHKW�]XP�HLQHQ�LP�+LQEOLFN�DXI�GLH$XIPHUNVDPNHLWVIRNXVVLHUXQJ� ]XU� 6WHXHUXQJ� YRQ� +DQGOXQJHQ� VRZLH� ZHLWHUKLQ]XU� .RPSRVLWLRQ� YRQ� 3URGXNWLRQHQ�� GLH� LQ� GHU� SUR]HGXUDOHQ� 3KDVH� GHV� :LV�VHQVHUZHUEV�HUIROJW��6LH�VLQG�GDKHU�%HVWDQGWHLO�GHU�0HFKDQLVPHQ�VHLQHV�6\VWHPVXQG�HUODQJHQ�EHL�GHU�.RQIOLNWO|VXQJ�HLQH�EHVRQGHUH�%HGHXWXQJ��6R�NDQQ�PLW�GHU.RQ]HSWLRQ� GHU� KLHUDUFKLVFKHQ� XQG� YHUlQGHUEDUHQ� =LHOVWUXNWXU� GLH� 3URGXNWLRQV�DXVZDKO� ZHVHQWOLFK� JHVWHXHUW� ZHUGHQ���� 'LH� $&7�7KHRULH� LVW� GDKHU� LQVJHVDPWXQWHUKDOE�GHU�.RJQLWLYHQ�+DQGOXQJVWKHRULH�YRQ�'|UQHU�HLQ]XRUGQHQ�
8QWHUKDOE� GHU�$&7�7KHRULH RUGQHW�3DDU� VFKOLH�OLFK� GLH� =LHO�6XE]LHO�6WUXNWXUHQLQ�GHU�62$5�$UFKLWHNWXU�DQ��'LHVH�(LQRUGQXQJ�HUIROJW�XQWHU�GHP�$VSHNW��GD��KLHUGLH�6XE�=LHOH�LQ�NHLQHUOHL�:HLVH�PLW�PHQVFKOLFKHQ�=LHOHQ�RGHU�$EVLFKWHQ�JOHLFK�]XVHW]HQ�VLQG�

��� 9JO��+HVVH��)�:����5HYLHZ��������6��������� 9JO��3DDU��,����+DQGOXQJV]LHO��������6������9JO��DXFK�$QGHUVRQ��-�5����$UFKLWHFWXUH�������6�����
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� (QWVFKHLGXQJVKDQGHOQ�LQ�8QWHUQHKPHQVSODQVSLHOHQ
:LUG�GDV�8QWHUQHKPHQVSODQVSLHOPRGHOO�QXQ� LP�5DKPHQ�HLQHV�NRPSOH[HQ�/HKU�/HUQ�$UUDQJHPHQWV�HLQJHVHW]W���� VR�ZLUG�HV�LP�6SLHO�]XP�*HJHQVWDQG�GHU�YRUJH�VHKHQHQ� *HVFKlIWVPD�QDKPHQ�� GD� GLHVH� YRUZLHJHQG� ]XU� 6LPXODWLRQ� YRQ� (QW�VFKHLGXQJHQ�GLHQHQ��6R�VLQG�GLH�PHLVWHQ�0RGHOOH�VR�NRQVWUXLHUW��GD��VLH�HLQH�V\�VWHPDWLVFKH�'XUFKI�KUXQJ�GHV�(QWVFKHLGXQJVSUR]HVVHV��VHLQHU�7HLOH��6FKULWWH�XQG3KDVHQ� HUP|JOLFKHQ��'LH�(QWVFKHLGXQJHQ�ZLUNHQ� QXQ� LKUHUVHLWV� DXI� GDV�0RGHOO�DXI�GLH� LQ� LKP�JHVSHLFKHUWHQ�'DWHQ�XQG�=XVDPPHQKlQJH�HLQ�XQG�YHUlQGHUQ�GDV0RGHOO��'XUFK�GLH�PDWKHPDWLVFKH�9HUNQ�SIXQJ�PLW�GHQ�0RGHOO�'DWHQ�ZHUGHQ�GLH(UJHEQLVVH�GHU�JHWURIIHQHQ�(QWVFKHLGXQJHQ�DXVJHO|VW����
'LH�9HUlQGHUXQJ�GHV�0RGHOOV�ZLUG�GHPJHPl��GXUFK�GDV�(QWVFKHLGXQJVKDQGHOQGHU� 3ODQVSLHOWHLOQHKPHU� DXVJHO|VW�� 'DEHL� PX�� GLH� .RPSOH[LWlW� GHV� 8QWHUQHK�PHQVSODQVSLHOV�GHP�9RUZLVVHQ�GHU�7HLOQHKPHU�DQJHSD�W�ZHUGHQ��GD�GHU�8PJDQJPLW� HLQHP�8QWHUQHKPHQVSODQVSLHO� I�U� GLHVH� GHQ� &KDUDNWHU� HLQHV� 3UREOHPV� DXI�ZHLVW���� 'DV�(QWVFKHLGXQJVKDQGHOQ� LP�8QWHUQHKPHQVSODQVSLHO� VWHOOW� GHPJHPl�HLQHQ 3UREOHPO|VHSUR]H�� GDU�� GHU� GXUFK� $QZHQGXQJ� XQG� (UZHUE� YRQ� :LVVHQYROO]RJHQ� ZLUG�� 'DEHL� ZLUG� GLHVHU�� HEHQVR� ZLH� GLH� 9HUlQGHUXQJ� GHV� 0RGHOOV�GXUFK�GDV�(QWVFKHLGXQJVKDQGHOQ�YRUDQJHWULHEHQ�
,Q�GLHVHP�=XVDPPHQKDQJ�LVW�GLH�4XDOLWlW�GHV�DQJHZDQGWHQ�XQG�HUZRUEHQHQ�:LV�VHQV�ZLFKWLJ��6R�ZHLVW�GDV�:LVVHQ�GHU�3ODQVSLHOWHLOQHKPHU�XQWHUVFKLHGOLFKH�4XD�OLWlWHQ�DXI�XQG�LVW�DXI�XQWHUVFKLHGOLFKH�$UWHQ�UHSUlVHQWLHUW��'DEHL�KDEHQ�GLH�$XV�I�KUXQJHQ�LQ�.DSLWHO�I�QI�VRZRKO�HLQHQ�GLIIHUHQ]LHUWHQ�(LQEOLFN�GDU�EHU�JHZlKUW�ZHOFKH�4XDOLWlWHQ�:LVVHQ�KDEHQ�NDQQ�DOV�DXFK�GDU�EHU��ZLH�HV�UHSUlVHQWLHUW�VHLQNDQQ���� ,Q�EH]XJ�DXI�GLH�3ODQVSLHOWHLOQHKPHU� LVW� I�U�GLH�ZHLWHUHQ�%HWUDFKWXQJHQGDYRQ� DXV]XJHKHQ�� GD�� GLH� XQWHUVFKLHGOLFKHQ� :LVVHQVDUWHQ� LQ )RUP� HLQHV� KLHUK\SRWKHWLVFK� DQJHQRPPHQHQ� PHQWDOHQ� 0RGHOOV� �EHU� GDV� 8QWHUQHKPHQVSODQ�
��� 9JO��$EVFKQLWW������'DV�8QWHUQHKPHQVSODQVSLHO��(LQ�NRPSOH[HV�/HKU�/HUQ�$UUDQJHPHQW���� 9JO��$EVFKQLWW����������'DV�8QWHUQHKPHQVSODQVSLHO��(LQ�(QWVFKHLGXQJVVSLHO���� 9JO��$EVFKQLWW������������=XP�=XVDPPHQKDQJ�YRQ�.RPSOH[LWlW�XQG�/HUQHUIROJ���� 9JO��.DSLWHO����'DV�8QWHUQHKPHQVSODQVSLHO�DOV�/HKU�/HUQ�,QVWUXPHQW�
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VSLHOPRGHOO� UHSUlVHQWLHUW� VLQG���� ZHOFKHV� VLFK�� HEHQVR�ZLH� GDV� 3ODQVSLHOPRGHOO�LP�=HLWDEODXI�YHUlQGHUW�
'HPJHPl�� VWHOOW� GHU� 3UREOHPO|VHSUR]H�� HLQHQ� /HUQSUR]H�� GDU�� GHU� GXUFK� (QW�VFKHLGXQJHQ�YRUDQJHWULHEHQ�ZLUG��'LHV�LPSOL]LHUW��GD��GHU�8PJDQJ�PLW�GHU�.RP�SOH[LWlW� HLQHV� 8QWHUQHKPHQVSODQVSLHOPRGHOOV� I�U� GHQ� 3ODQVSLHOWHLOQHKPHU� HLQ�0DQDJHPHQW�YRQ�.RPSOH[LWlW��GDUVWHOOW��ZHOFKHV��EHU�(QWVFKHLGXQJHQ�HUIROJW�'DPLW� VWHOOW� GLH� .RPSOH[LWlW� GHV� 8QWHUQHKPHQVSODQVSLHOPRGHOOV� I�U� GHQ� 3ODQ�VSLHOWHLOQHKPHU��GHU�DQ�HLQHU�$XVELOGXQJVPD�QDKPH�SDUWL]LSLHUW��HLQH�.RPSOH[L�WlW� GHU� (QWVFKHLGXQJ� GDU�� ZHVKDOE� DQ� GLHVHU� 6WHOOH� HLQH� $QDO\VH� GHU� (QWVFKHL�GXQJVKDQGOXQJ�LP�8QWHUQHKPHQVSODQVSLHO�YRUJHQRPPHQ�ZHUGHQ�VROO�
+LHU� LVW� LQ� =XVDPPHQKDQJ�PLW� GHU� (QWVFKHLGXQJVRULHQWLHUXQJ� GHU� %HWULHEVZLUW�VFKDIWVOHKUH�]XQlFKVW�DXI�GLH�(QWVFKHLGXQJVWKHRULH�HLQ]XJHKHQ��ZHOFKH�VLFK�QDFKQRUPDWLYHU�XQG�GHVNULSWLYHU�(QWVFKHLGXQJVWKHRULH�XQWHUVFKHLGHQ�Ol�W�
��� 'HU�(QWVFKHLGXQJVDQVDW]�LQ�GHU�%HWULHEVZLUWVFKDIWVOHKUH
����� 'HU� *HJHQVWDQG� GHU� QRUPDWLYHQ� XQG� GHVNULSWLYHQ� (QWVFKHL�GXQJVWKHRULH
*UXQGVlW]OLFK� NDQQ� GLH� (QWVFKHLGXQJVWKHRULH� ]ZHL� XQWHUVFKLHGOLFKHQ� )UDJHVWHO�OXQJHQ�QDFKJHKHQ��GLH�YRQ�GHU�ZLVVHQVFKDIWOLFKHQ�=LHOVHW]XQJ�DEKlQJHQ���� 1DFK/XKPDQQ LVW�HLQH�VROFKH�8QWHUWHLOXQJ�I�U�:LVVHQVFKDIWHQ��GHUHQ�*HJHQVWDQG�GDVPHQVFKOLFKH�+DQGHOQ� EHWULIIW�� �EOLFK�� 6LH�ZHUGHQ� LQ� GHVNULSWLYH� RGHU� HPSLULVFK�HUNOlUHQGH�XQG�SUlVNULSWLYH�RGHU�UDWLRQDOH�'LV]LSOLQHQ�HLQJHWHLOW��'LHV�ZDU�ELV�LQV����-DKUKXQGHUW�QLFKW�GHU�)DOO��'LH�:LVVHQVFKDIWHQ��GLH�GDV�PHQVFKOLFKH�+DQGHOQEHWUHIIHQ��ZDUHQ�ELV�GDKLQ�LQ�LKUHU�*UXQGNRQ]HSWLRQ�HLQKHLWOLFK�XQG�JLQJHQ�GDYRQ

��� 'HU�9RUWHLO� HLQHV�PHQWDOHQ�0RGHOOV�ZDU�GDULQ�]X� VHKHQ��GD��HV�HLQ� K\EULGHV�6\VWHP�GDU�VWHOOW�� ZHOFKHV� XQWHUVFKLHGOLFKH� 5HSUlVHQWDWLRQVIRUPDWH� EHLQKDOWHQ� NDQQ�� 9JO��$EVFKQLWW�����0HQWDOH�0RGHOOH�DOV�DQDORJHV�5HSUlVHQWDWLRQVV\VWHP�NRPSOH[HU�6\VWHPH���� 9JO��EVSZ��0H\HU��5����(QWVFKHLGXQJVWKHRULH��������6���� I��XQG�6LHEHQ��*���6FKLOGEDFK�7����(QWVFKHLGXQJVWKHRULH��������6����II�
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DXV��GD��GDV�PHQVFKOLFKH�+DQGHOQ�GHU�5DWLRQDOLWlW��� XQWHUOLHJW��(V�ZXUGHQ�]ZDU8QYROONRPPHQKHLWHQ�]XJHVWDQGHQ�� VLH�ZXUGHQ� MHGRFK�DOV�QLFKW�HQWVFKHLGHQG� I�UGDV�:HVHQ�GHV�+DQGHOQV�DQJHQRPPHQ��GD�)HKOKDQGOXQJHQ�QLFKW�QXU�DOV�9HUIHK�OXQJ� HLQHU� 1RUP� DQJHVHKHQ� ZXUGHQ�� VRQGHUQ� JOHLFKVDP� GHQ� �$EIDOO� YRP� 6HLQ�GDUVWHOOWHQ��'DKHU�ZXUGH�GDV�:HVHQ�GHV�+DQGHOQV�GXUFK�=ZHFNH�XQG�0LWWHO� DOVUDWLRQDOH� 2UGQXQJ� GHV� +DQGOXQJVVLQQHV� HQWZLFNHOW� XQG� HUNOlUW�� ZDV� EHGHXWHWH�GD��HV� LQVRIHUQ�]XJOHLFK�(UNHQQWQLVJHJHQVWDQG�ZDU��'D�GHU�=HUIDOO�GLHVHU�6LFKW�ZHLVH�MHGRFK�HLQH�7DWVDFKH�GDUVWHOOW��VLQG�GLHMHQLJHQ�:LVVHQVFKDIWHQ��GLH�VLFK�XPGLH�ULFKWLJH�%HVFKDIIHQKHLW�GHV�+DQGHOQV�EHP�KHQ��KHXWH�YRQ�GHQHQ�]X� WUHQQHQ�ZHOFKH�GDV�6HLQ�� GHQ� IDNWLVFKHQ�9HUODXI� GHV�+DQGHOQ� HUIRUVFKHQ���� ZDV� I�U� GLH(QWVFKHLGXQJVWKHRULH�EHGHXWHW��GD��VLH�VLFK�LQ�GHU�IROJHQGHQ�:HLVH�XQWHUWHLOW�
1250$7,9(�(176&+(,'81*67+(25,(³$XVJHKHQG�HLQHUVHLWV�YRQ�HLQHP�YRUJHJHEHQHQ�=LHO�RGHU=LHOE�QGHO� XQG� DQGHUHUVHLWV� YRQ� HLQHU� JHJHEHQHQ� (QW�VFKHLGXQJVVLWXDWLRQ�� GLH� GHP� (QWVFKHLGXQJVWUlJHU� PHKUDOV� QXU� HLQH� +DQGOXQJVDOWHUQDWLYH� DQELHWHW�� VWHKW� EHL� GLH�VHP�=ZHLJ�GHU�(QWVFKHLGXQJVWKHRULH�GLH�)UDJH�LP�0LWWHO�SXQNW��ZLH�DXV�GHU�0HQJH�P|JOLFKHU�+DQGOXQJHQ�GLHMHQL�JH�KHUDXVJHIXQGHQ�ZHUGHQ�NDQQ��ZHOFKH�EH]RJHQ�DXI�GDVYRUJHJHEHQH�=LHO�RGHU�=LHOE�QGHO�DP�YRUWHLOKDIWHVWHQ� LVW�'LH� 6XFKH� QDFK� GHU� XQWHU� JHJHEHQHQ� %HGLQJXQJHQ� ]XUJU|�WHQ�=LHOHUI�OOXQJ�I�KUHQGHQ�+DQGOXQJ�NDQQ�DOV�UDWLR�QDOH�:DKO�EH]HLFKQHW�ZHUGHQ�¦���
'(6.5,37,9(�(176&+(,'81*67+(25,(³)X�HQG� DXI� GHU� hEHU]HXJXQJ�� HLQH� 5HDOZLVVHQVFKDIWP�VVH� $XVVDJHQ� �+\SRWKHVHQ�� HUDUEHLWHQ�� GLH� �� ZHLO� VLHHWZDV� �EHU� GLH� 5HDOLWlW� DXVVDJHQ� ¤� DQ� GHU� (UIDKUXQJ
��� (LQH� NXU]H� 'LVNXVVLRQ� YHUVFKLHGHQHU� 'HILQLWLRQHQ� YRQ� 5DWLRQDOLWlW� I�KUW�0H\HU�� XQGNRPPW�]X�GHP�(UJHEQLV��GD��EH]�JOLFK�HLQHU�'HILQLWLRQ�GHV�5DWLRQDOLWlWVEHJULIIV�NHLQH�(L�QLJNHLW�KHUUVFKW��9JO��0H\HU��5����(QWVFKHLGXQJVWKHRULH��������6����II���� 9JO��/XKPDQQ��1����7KHRULH��������6�����II���� 6LHEHQ��*���6FKLOGEDFK��7����(QWVFKHLGXQJVWKHRULH��������6����
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VFKHLWHUQ�N|QQHQ��VLHKW�VLH�LKUH�$XIJDEH�GDULQ��HPSLULVFKJHKDOWYROOH�+\SRWKHVHQ �EHU� GDV� PHQVFKOLFKH� (QWVFKHL�GXQJV��XQG�3UREOHPO|VXQJVYHUKDOWHQ�]X�ILQGHQ��1LFKW�GLH5DWLRQDOLWlW� DOV�1RUP�� VRQGHUQ� GDV� WDWVlFKOLFKH� 3UREOHP�O|VXQJVYHUKDOWHQ� HLQHV� HLQ]HOQHQ� 0HQVFKHQ� RGHU� HLQHU*UXSSH� YRQ� 0HQVFKHQ� LQ� HLQHU� 2UJDQLVDWLRQ� VWHKW� LP0LWWHOSXQNW�¦���

'LHVH�EHLGHQ�5LFKWXQJHQ�GHU�(QWVFKHLGXQJVWKHRULH�EHVLW]HQ�DXFK�5HOHYDQ]�I�U�GLH%HWULHEVZLUWVFKDIWVOHKUH��ZRUDXI�LP�IROJHQGHQ�HLQJHJDQJHQ�ZHUGHQ�VROO�
����� =XU� 5HOHYDQ]� YRQ� QRUPDWLYHU� XQG� GHVNULSWLYHU� (QWVFKHLGXQJ�VWKHRULH�LQ�GHU�%HWULHEVZLUWVFKDIWVOHKUH
,Q� GHQ� ��HU� -DKUHQ� LVW� GLH� (QWZLFNOXQJ� GHU� %HWULHEVZLUWVFKDIWVOHKUH� YRQ� HLQHU9LHO]DKO�YHUVFKLHGHQHU�$QVlW]H�JHSUlJW���� 6FKDQ]�VSULFKW� LQ�GLHVHP�=XVDPPHQ�KDQJ�YRP�3OXUDOLVPXV�GHU�%HWULHEVZLUWVFKDIWVOHKUH���� =X�GLHVHQ�$QVlW]HQ�]lKOW�QHEHQ�GHU�6\VWHPWKHRULH���� DXFK�GLH�(QWVFKHLGXQJVWKHRULH��'DEHL� QDKP�GDV� ,Q�WHUHVVH�DQ�GHU�(QWVFKHLGXQJVWKHRULH�]X��ZDV�VLFK�GDGXUFK�EHGLQJWH��GD��GLH�XQWHU�QHKPHULVFKHQ�(QWVFKHLGXQJHQ� LPPHU� VWlUNHU� LQ� GHQ�0LWWHOSXQNW� U�FNWHQ�� GD� VLHGHQ�$EODXI� GHU�8QWHUQHKPXQJVWlWLJNHLW�ZHVHQWOLFK� EHVWLPPHQ���� 'LH� (QWVFKHL�GXQJVRULHQWLHUXQJ� GHU� %HWULHEVZLUWVFKDIWVOHKUH� PDQLIHVWLHUW� VLFK� LQ� GLHVHP� =X�VDPPHQKDQJ�LQ�GHP�9HUVXFK��HLQH�'DUVWHOOXQJ�EHWULHEVZLUWVFKDIWOLFKHU�3UREOHPHDOV�(QWVFKHLGXQJVSUREOHPH�]X�HUP|JOLFKHQ�XQG�GLHVH�HLQHU�/|VXQJ�]X]XI�KUHQ����ZREHL�DOV�:LVVHQVFKDIWV]LHO�GHU�HQWVFKHLGXQJVRULHQWLHUWHQ�%HWULHEVZLUWVFKDIWVOHK�UH�GLH�(UNOlUXQJ� GHV� EHWULHEVZLUWVFKDIWOLFKHQ�(QWVFKHLGXQJVYHUKDOWHQV� VRZLH� GLH
��� 6LHEHQ��*���6FKLOGEDFK��7����(QWVFKHLGXQJVWKHRULH��������6������� 9JO��EVSZ��$OEDFK��+����$XIJDEHQ��������6������II���6]\SHUVNL��1����2ULHQWLHUXQJ��������6�����II���� 9JO��6FKDQ]��*����3OXUDOLVPXV��������6������II��(LQ�VROFKHU�ZLVVHQVFKDIWOLFKHU�3OXUDOLVPXVLVW�GDEHL� DOV�Z�QVFKHQVZHUW� DQ]XVHKHQ�� GD�GLHVHU� HLQHQ�PHWKRGRORJLVFKHQ�=ZHLIHO� LPSOL�]LHUW�XQG�GDGXUFK�HUNHQQWQLVI|UGHUQG�ZLUNW��9JO��GHUV����3OXUDOLVPXV��������6������II��XQGGLH�GRUW�DQJHJHEHQH�/LWHUDWXU���� 9JO��.DSLWHO����8QWHUQHKPHQVSODQVSLHOH�DOV�0RGHOOH��EHU�HLQHQ�*HJHQVWDQGVEHUHLFK���� 9JO��+D[�� .��� �(QWZLFNOXQJ� ������� 6�� ���� $XFK�+HLQHQ�� (��� �:LVVHQVFKDIWVSURJUDPP�������6�������'DEHL� LVW� LP�ZHVHQWOLFKHQ�GLH�$UW�XQG�:HLVH��ZLH�GLH�%HWULHEVZLUWVFKDIWV�OHKUH�YRQ�QXQ�DQ�(QWVFKHLGXQJHQ�XQWHUVXFKW��QHX��QLFKW� MHGRFK�GLH�7DWVDFKH��GD�� VLH� VLFK�EHUKDXSW�PLW�(QWVFKHLGXQJHQ�EHID�W��9JO��GHUV����:LVVHQVFKDIWVSURJUDPP��������6������
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(QWZLFNOXQJ�YRQ�9HUKDOWHQVHPSIHKOXQJHQ�EHL�GHU�(QWVFKHLGXQJVILQGXQJ�DQ]XVH�KHQ�LVW����
'LH�%HWULHEVZLUWVFKDIWVOHKUH�� DOV� MHQH�ZLUWVFKDIWVZLVVHQVFKDIWOLFKH�'LV]LSOLQ�� GLHDXV�HLQ]HOZLUWVFKDIWOLFKHU�6LFKW� GHQ� UDWLRQDOHQ�8PJDQJ�PLW� NQDSSHQ�*�WHUQ�XQ�WHUVXFKW��EH]HLFKQHW�]XQlFKVW�HLQH�VSH]LHOO�QRUPDWLYH�(QWVFKHLGXQJVWKHRULH���� ,QGLHVHP�=XVDPPHQKDQJ�LVW�I�U�GLH�%HWULHEVZLUWVFKDIWVOHKUH�YRQ�EHVRQGHUHP�,QWHU�HVVH��³>���@ ZLH�HV�]X�(QWVFKHLGXQJHQ�NRPPW�XQG�ZHOFKH�%HGHXWXQJ�LKQHQ�LP�HLQ�]HOQHQ� EHL]XPHVVHQ� LVW¦���� ZREHL� GLH� %HWULHEVZLUWVFKDIW� DOV� HLQ� ]LHORULHQWLHUWHV�SURGXNWLYHV��VR]LR�WHFKQLVFKHV�6\VWHP�EHWUDFKWHW�ZLUG��LQ�GHP�(QWVFKHLGXQJVSUR�]HVVH�]XU�*HVWDOWXQJ�XQG�/HQNXQJ�GHV�6\VWHPV�DEODXIHQ����
:HLWHUKLQ�NDQQ�GLH�$XIJDEH�GHU�%HWULHEVZLUWVFKDIWVOHKUH�DEHU�DXFK�GDULQ�JHVHKHQZHUGHQ��GDV�WDWVlFKOLFKH�9HUKDOWHQ�YRQ�0HQVFKHQ�LQ�%HWULHEHQ�]X�HUNOlUHQ��(LQHGHUDUWLJH��GHVNULSWLY�DXVJHULFKWHWH�(QWVFKHLGXQJVWKHRULH��ZLUG�GDQQ�DOV�HLQH�7KHR�ULH� NRJQLWLYHU� (QWVFKHLGXQJV�� RGHU� 3UREOHPO|VXQJVSUR]HVVH� DQJHVHKHQ��� XQGNDQQ�DOV�*HVDPWKHLW�DOOHU�9RUJlQJH�EHWUDFKWHW�ZHUGHQ��LQ�GHQHQ�0HQVFKHQ�XQWHU(LQVDW]�LKUHU�JHLVWLJHQ�)lKLJNHLWHQ�3UREOHPH�O|VHQ���� $QDORJ�]X�GHQ�QRUPDWLYHQ$XVSUlJXQJHQ�LVW�VLH�DOVR�DOV�VSH]LHOOH�HPSLULVFK�UHDOLVWLVFKH�(QWVFKHLGXQJVWKHR�ULH� DQ]XVHKHQ�� GLH� VLFK�PLW� GHP� NRJQLWLYHQ� 3UREOHPO|VXQJVYHUKDOWHQ� YRQ�0HQ�VFKHQ�LQ�%HWULHEHQ�EHID�W����
6R� NDQQ� GLH�%HWULHEVZLUWVFKDIWVOHKUH�� RE� DOV� HPSLULVFK�UHDOLVWLVFKH� RGHU� DOV� QRU�PDWLYH�:LVVHQVFKDIW��]XVDPPHQIDVVHQG�DOV�MHZHLOV�VSH]LHOOH�'LV]LSOLQ�GHU�NRUUH�VSRQGLHUHQGHQ�(QWVFKHLGXQJVWKHRULH�DQJHVHKHQ�ZHUGHQ����

��� 9JO��3IRKO��+��&����(QWVFKHLGXQJVILQGXQJ��������6�������� 9JO��+HLQHQ��(����:LVVHQVFKDIWVSURJUDPP��������6������II���� 9JO��6LHEHQ��*���6FKLOGEDFK��7����(QWVFKHLGXQJVWKHRULH��������6������� .ORLGW��+���'XEEHUNH��+��$���*|OGQHU��-����3UREOHPDWLN��������6�����I���� 9JO��+HLQHQ��(����$QVDW]��������6������I���� 9JO��.LUVFK��:����(QWVFKHLGXQJVSUR]HVVH� �%DQG�����������6�����I���+HVVHOEDFK��-����9HU�KDOWHQVIRUVFKXQJ��������6������II���� 9JO��6LHEHQ��*���6FKLOGEDFK��7����(QWVFKHLGXQJVWKHRULH��������6������� 9JO��6LHEHQ��*���6FKLOGEDFK��7����(QWVFKHLGXQJVWKHRULH��������6������� 9JO��%XVVH�YRQ�&ROEH��:���/D�PDQQ��*����%HWULHEVZLUWVFKDIWVWKHRULH��������6����I�
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����� 'LH�RSHUDWLYH�'LIIHUHQ]�]ZLVFKHQ�QRUPDWLYHU�XQG�GHVNULSWLYHUEHWULHEVZLUWVFKDIWOLFKHU� (QWVFKHLGXQJVWKHRULH� DOV� $XVJDQJV�SXQNW�GHU�$QDO\VH
(V�ZXUGH�EHUHLWV�DXVJHI�KUW��GD��GDV�6LPXODWLRQVPRGHOO�LP�6SLHO�]XP�*HJHQVWDQGGHU�YRUJHVHKHQHQ�*HVFKlIWVPD�QDKPHQ�ZLUG��ZREHL�GDV�6SLHOYHUKDOWHQ�GXUFK�GLH+DQGOXQJHQ�GHU�6SLHOHU�KHUYRUJHUXIHQ�ZLUG���� $XIJUXQG�GHU��4XDVLUHDOLWlW��GHV3ODQVSLHOV��� KDQGHOW� HV� VLFK�KLHU�XP��4XDVLKDQGOXQJHQ����� GLH�GXUFK�(QWVFKHL�GXQJHQ�DXVJHO|VW�ZHUGHQ��6RPLW�KDW�GLH�(QWVFKHLGXQJ�HLQH�GHP�+DQGHOQ�YRUJHOD�JHUWH�6WHOOXQJ��GLH�.DPODK�IROJHQGHUPD�HQ�]XP�$XVGUXFN�EULQJW�

³8QVHU�+DQGHOQ�ZLUG�GXUFK�5HGHQ�JHOHLWHW��GXUFK�JHPHLQ�VDPHV�%HUHGHQ�RGHU�GXUFK�LQQHUHV�5HGHQ��RIW�GXUFK�EHLGHV]XJOHLFK��$Q� GHU� 6FKZHOOH� ]ZLVFKHQ�%HJHKUHQ� XQG�+DQ�GHOQ�VWHKW�GHU�³%HVFKOX�¦��ZHQQ�PHKUHUH�JHPHLQVDP�KDQ�GHOQ��GHU�³(QWVFKOX�¦��ZHQQ�LFK�DOOHLQ�KDQGOH��8QWHU�PHK�UHUHQ�EHUHGHWHQ�0|JOLFKNHLWHQ�HUZlKOW�GHU�(QWVFKOX��HLQHXQG� VFKOLH�W� GLH� DQGHUHQ� DXV�� 'DV� QRFK� XQHQWVFKORVVHQH%HUHGHQ�YRQ�0|JOLFKNHLWHQ�KHL�W�XPJDQJVVSUDFKOLFK�³EH�UDWHQ¦� E]Z��� ZHQQ� GHU� HLQ]HOQH� HV� ³I�U� VLFK¦� YROO]LHKW�³�EHUOHJHQ¦��:HU�VLFK�DEHU�]XP�+DQGHOQ�HQWVFKORVVHQ�KDWXQG�EHIUDJW�ZLUG��GHU�VSULFKW�QXQ�YRQ�GHP��ZDV�HU�³EHDE�VLFKWLJW¦�RGHU�ZDV�HU�³ZLOO¦����
'LHVH�'HILQLWLRQ�Ol�W�EHUHLWV�GHXWOLFK�ZHUGHQ��GD��LP�(QWVFKHLGXQJVSUR]H��'DWHQJDQ]�EHVRQGHUHU�$UW��GLH� LQVEHVRQGHUH�HLQHQ�(LQIOX��DXI�GLH�EHL�GHU�%HWUDFKWXQJGHV�(QWVFKHLGXQJVSUR]HVVHV�DXIWUHWHQGHQ�RUJDQLVDWRULVFKHQ�3UREOHPH�KDEHQ��YRQGHP� HLQ]HOQHQ� (QWVFKHLGHQGHQ� DXVJHKHQ�� 'DKHU� VLQG� ]XU� .OlUXQJ� GHU� PLW� GHP(QWVFKHLGXQJVSUR]H�� ]XVDPPHQKlQJHQGHQ� 3UREOHPDWLN� DXFK� DOO� GLH� (LQIO�VVH�ZHOFKH�YRP�(QWVFKHLGHQGHQ�DXVJHKHQ�� UHVSHNWLYH�DXI� LKQ�HLQZLUNHQ��YRQ�EHVRQ�
��� 9JO��$EVFKQLWW����������'DV�8QWHUQHKPHQVSODQVSLHO��(LQ�(QWVFKHLGXQJVVSLHO���� 9JO��$EVFKQLWW����������(LQVDW]JHELHWH�YRQ�8QWHUQHKPHQVSODQVSLHOHQ���� 9JO��$EVFKQLWW������'DV�8QWHUQHKPHQVSODQVSLHO��(LQ�NRPSOH[HV�/HKU�/HUQ�$UUDQJHPHQW���� .DPODK��:����$QWKURSRORJLH��������6�����I�
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GHUHU�%HGHXWXQJ���� (V�EHGLQJW� VLFK� VRPLW�]XQlFKVW�GLH�5HOHYDQ]�GHU� HPSLULVFK�UHDOLVWLVFKHQ�EHWULHEVZLUWVFKDIWOLFKHQ�(QWVFKHLGXQJVWKHRULH�
:HLWHUKLQ� EHGLQJW� VLFK� DEHU� DXFK� GLH� 5HOHYDQ]� GHU� QRUPDWLYHQ� (QWVFKHLGXQJ�VWKHRULH�� GD� LQ� GHU� gNRQRPLH�ZHLWHVWJHKHQG� GDYRQ� DXVJHJDQJHQ�ZLUG�� GD�� VLFKHLQ�,QGLYLGXXP�LQ�YROOHP�%HZX�WVHLQ��EHU�DOOH�$OWHUQDWLYHQ�XQG�XQWHU�0D[LPLH�UXQJ�HQWVFKHLGHW��6R�I�KUW�EVSZ��%RXOGLQJ�IROJHQGHV�DXV�

³(FRQRPLF�EHKDYLRU� LV� FRQFHLYHG� DV� D� SURFHVV� RI� ³PD[L�PL]DWLRQ�¦�(FRQRPLF�PDQ�LV�VXSSRVHG�WR�EH�FDSDEOH�RI�DWOHDVW� WKUHH� SURFHVVHV� LQYROYLQJ� DQ� LPDJH>���@�� ,Q� WKH� ILUVWSODFH� KH� LV� VXSSRVHG� WR� EH� FRQVFLRXV� RI� WKH� DOWHUQDWLYHVZKLFK�OLH�EHIRUH�KLP�¦�>���@ ³,Q�DGGLWLRQ�WR�WKH�LPDJH�RI�WKHDOWHUQDWLYHV�HFRQRPLF�PDQ� LV�DOVR� VXSSRVHG� WR�EH�DEOH� WRJLYH�YDOXH�RUGHULQJ� WR� DOO� UHOHYDQW� DOWHUQDWLYHV�� WKDW� LV�� WRDOO�SDUWV�RI� WKLV� LPDJH��>���@ +LV�ILQDO� WDVN�DIWHU�KLV� LPDJL�QDWLRQ�KDV�SHUIRUPHG�WKHVH�ODERUV�RI�+HUFXOHV�DV�D�VLPSOHRQH��$OO�KH�QHHGV�WR�GR�LV�WR�VFDQ�DOO�SRVVLEOH�FRPELQDWLRQVZKLFK� DUH� RSHQ� WR� KLP� DQG� DOO� KLV� DOWHUQDWLYH� DFWV�� UDQNWKHP�LQ�RUGHU�RQ�WKH�SDUDGH�JURXQG�RI�YDOXH��DQG�SLFN�RXWWKH� WRS�RI� WKH� FODVV��7KLV�SURFHVV�RI� VHOHFWLRQ�RI� WKH�EHVWDOWHUQDWLYH� LV�ZKDW� LV� NQRZQ�DV�PD[LPL]DWLRQ�DQG�D� JUHDWGHDO�RI�HFRQRPLF�WKHRU\�LV�EXLOW�DURXQG�LW�¦���
,P� 8QWHUQHKPHQVSODQVSLHO� LVW� HV� QXQ� VR�� GD�� GHU� 7HLOQHKPHU� DQ� HLQHU� $XVELO�GXQJVPD�QDKPH� RIIHQVLFKWOLFK� QLFKW� XQWHU� YROONRPPHQHU� 5DWLRQDOLWlW� HQWVFKHL�GHW���� (V�LVW�GDKHU�DQ�GLHVHU�6WHOOH�VLQQYROO��HLQH�%HWUDFKWXQJ�GHU�JUXQGVlW]OLFKHQ
��� 9JO��+DXVFKLOGW��-����(QWVFKHLGXQJV]LHOH��������6��������� 8QWHU�³,PDJH¦�YHUVWHKW�%RXOGLQJ�GLH�9RUVWHOOXQJ��GLH�VLFK�HLQ� ,QGLYLGXXP�YRQ�GHU� C:HOWCPDFKW��:HVHQWOLFK�LVW�GDEHL�GLH�VXEMHNWLYH�.RPSRQHQWH�� LQ�GHU�%RXOGLQJ DXFK�GLH�*UHQ]H]ZLVFKHQ�9RUVWHOOXQJ�XQG�:LVVHQ�VLHKW��:lKUHQG�GDV�:LVVHQ�GHV�0HQVFKHQ�GHQ�$QVSUXFKYRQ�9DOLGLWlW� XQG�:DKUKHLW� LPSOL]LHUW�� LVW�PLW� GHU�9RUVWHOOXQJ� JHPHLQW�� ZDV� GDV� HLQ]HOQH,QGLYLGXXP� I�U�ZDKU� KlOW� GDV� VXEMHNWLYH�:LVVHQ��ZHOFKHV� LQ� KRKHP�0D�H� GDV�9HUKDOWHQVWHXHUW��9JO��%RXOGLQJ��.�(����,PDJH��������6����I���� %RXOGLQJ��.�(����,PDJH��������6�����I���� 9JO��$EVFKQLWW������'LH�XQWHUQHKPHULVFKH�+DQGOXQJVNRPSHWHQ]�
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$QQDKPHQ� GHU� QRUPDWLYHQ� XQG� GHU� HPSLULVFK�UHDOLVWLVFKHQ� EHWULHEVZLUWVFKDIWOL�FKHQ�(QWVFKHLGXQJVWKHRULH�YRU]XQHKPHQ���� ZREHL�GLHV�DQ�GLHVHU�6WHOOH�GD]X�GLHQWHLQH�'LIIHUHQ]�]ZLVFKHQ�GHQ�EHLGHQ�6LFKWZHLVHQ�]X�LGHQWLIL]LHUHQ�
'LH� $QQDKPHQ� GHU� QRUPDWLYHQ� (QWVFKHLGXQJVWKHRULH� JHKHQ� GDYRQ� DXV�� GD�� GLH9RUVWHOOXQJ��GLH�VLFK�HLQ�0HQVFK�YRQ�GHU�:HOW�PDFKW��GHQ�$QVSUXFK�GHU�9DOLGLWlWXQG�:DKUKHLW� EHVLW]W��'HU�0HQVFK� JHKW� EHL� VHLQHU�(QWVFKHLGXQJVILQGXQJ� MHGRFKLPPHU�YRQ�HLQHP�VXEMHNWLYHQ��YHUHLQIDFKWHQ�%LOG�GHU�8PZHOW�DXV��'LHV� LVW� HLQH]HQWUDOH�7KHVH�GHU�YHUKDOWHQVZLVVHQVFKDIWOLFKHQ�(QWVFKHLGXQJVWKHRULH���� 'LH�(QW�VFKHLGXQJHQ��GLH�PLW�+LOIH�GHV�HUZRUEHQHQ�:LVVHQV�JHIlOOW�ZHUGHQ��VLQG�GDKHU�PLWVXEMHNWLYHQ� (OHPHQWHQ� GXUFKVHW]W�� ZHOFKH� QLFKW� HLQIDFK� YHUQDFKOlVVLJW� ZHUGHQN|QQHQ����
=XQlFKVW�JLOW�GLHVHU�=XVDPPHQKDQJ�I�U�GHQ�5DWLRQDOLWlWVJHGDQNHQ��� GHU�QRUPD�WLYHQ� (QWVFKHLGXQJVWKHRULH�� ,P� YHUKDOWHQVZLVVHQVFKDIWOLFKHQ� $QVDW]� GHU� (QW�VFKHLGXQJVWKHRULH�ZHLFKW�GHU�5DWLRQDOLWlWVJHGDQNH� HLQHU� UHODWLYHUHQ�$QVFKDXXQJYRQ� 5DWLRQDOLWlW�� 'LH� HLQVHLWLJ� DXI� GDV� 0D[LPDO]LHO� DXVJHULFKWHWH� %HXUWHLOXQJZHLFKW�LP�YHUKDOWHQVWKHRUHWLVFKHQ�$QVDW]�GHU�9RUVWHOOXQJ��GD��GHU�0HQVFK��EHU�KDXSW�NHLQH�0D[LPDO��E]Z��0LQLPDO]LHOH�YHUIROJW��VRQGHUQ�YLHOPHKU�VDWLVIL]LHUHQ�GH�/|VXQJHQ�DQVWUHEW��'DPLW�LVW�GDV�PHQVFKOLFKH�+DQGHOQ��LQVEHVRQGHUH�GDV�(QW�VFKHLGXQJVKDQGHOQ�� DXI� GLH� =LHOJU|�H� GHV� $QVSUXFKVQLYHDXV� GHV� ,QGLYLGXXPVDXVJHULFKWHW�XQG�JHZlKUOHLVWHW��GD��GHU�0HQVFK��WURW]�lX�HUHQ�/HLVWXQJVGUXFNV��]XLQWHUQHU�=XIULHGHQKHLW�XQG�LQWHUQHP�*OHLFKJHZLFKW�JHODQJHQ�NDQQ����
:HLWHUKLQ� JLOW� GLHVHU� =XVDPPHQKDQJ� I�U� GLH�+DQGOXQJVP|JOLFKNHLWHQ�� GLH� QLFKWGLUHNW�HQWGHFNW�ZHUGHQ���� 6R�YHUZHLVW�6WUHLW�DXI�%RXOGLQJ��GHU�GLHVHQ�=XVDPPHQ�KDQJ�ZLH� IROJW� DXVGU�FNW�� ³$OWHUQDWLYHQ� KDEHQ� �EOLFKHUZHLVH� QLFKW� GLH� +|IOLFK�
��� 9JO��KLHU]X�DXFK�GLH�$XVI�KUXQJHQ�YRQ�:HUQHU� 'LHVHU�EHWUDFKWHW�GLH�$QQDKPHQ�UDWLRQDOHQ(QWVFKHLGXQJVYHUKDOWHQV�GHU�QRUPDWLYHQ�(QWVFKHLGXQJVWKHRULH�XQG�GHU�EHVFKUlQNWHQ�5DWLR�QDOLWlW�GHV�0HQVFKHQ�LQ�=XVDPPHQKDQJ�PLW�GHU�(QWZLFNOXQJ�GHV�(QWVFKHLGXQJVXQWHUVW�W�]XQJVV\VWHPV� D0$G(86� I�U� GLH�8QWHUQHKPHQVVLPXODWLRQ� 3XPD��9JO��:HUQHU��/����(QW�VFKHLGXQJVXQWHUVW�W]XQJVV\VWHPH��������6�����II���� 9JO��.LUVFK��:����(QWVFKHLGXQJVSUR]HVVH��%DQG�����������6�������� 9JO��6WUHLW��0�(�� �0DUNWZLUWVFKDIW��������6��������� 9JO�� $EVFKQLWW� �������'HU� *HJHQVWDQG� GHU� QRUPDWLYHQ� XQG� GHVNULSWLYHQ� (QWVFKHLGXQJ�VWKHRULH���� 9JO��%URQQHU��5����(QWVFKHLGXQJ��������6�����XQG�GLH�GRUW�DQJHJHEHQH�/LWHUDWXU���� 9JO��6WUHLW��0�(�� �0DUNWZLUWVFKDIW��������6������
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NHLW�� VLFK� LQ�5HLK�XQG�*OLHG� DXI�GHP�([HU]LHUSODW]� XQVHUHU�9RUVWHOOXQJVNUDIW� ]XSUlVHQWLHUHQ�¦��� 6LH�P�VVHQ�HKHU�GXUFK�HLQH�(UNHQQWQLVOHLVWXQJ�HUPLWWHOW�ZHUGHQ�GLH�YRQ�VXEMHNWLYHU��RGHU�JHJHEHQHQIDOOV�DXFK�YRQ�VFK|SIHULVFKHU�1DWXU�VHLQ�NDQQ�'DEHL�LVW�GLH�(UNHQQWQLVOHLVWXQJ�³>���@�YRUVWHOOEDU�DOV�(UJHEQLV�GHV�%HP�KHQV��QHX�HV�:LVVHQ�]X�GHU�9RUVWHOOXQJ�RGHU�GHU�SHUV|QOLFKHQ�:LVVHQVVWUXNWXU�LQ�%H]LHKXQJ]X�VHW]HQ��GLH�GHU�$NWHXU�LP�+LQEOLFN�DXI�VHLQH�|NRQRPLVFKH�8PZHOW�EHUHLWV�KDW�WH¦���� 'LHV�I�KUW�GD]X��GD��DOOH�(QWVFKHLGXQJHQ�LQ�]ZHLIDFKHP�6LQQH�DOV�VXEMHNWLYHLQ]XVFKlW]HQ� VLQG�� 6LH� EDVLHUHQ� ]XP� HLQHQ� DXI� VXEMHNWLYHQ�:LVVHQVJUXQGODJHQ�]XP� DQGHUHQ� DXFK� DXI� VXEMHNWLYHQ� (LQVFKlW]XQJHQ� GHU� +DQGOXQJVP|JOLFKNHL�WHQ����
/XKPDQQ�I�KUW�LQ�GLHVHP�=XVDPPHQKDQJ�ZHLWHUH�$VSHNWH�DQ��GLH�HU�DOV�W\SLVFKH(LQZHQGXQJHQ�JHJHQ�GDV�2SWLPDOSULQ]LS�NODVVLIL]LHUW��6R�LVW�GDV�(QWVFKHLGHQ�]XPHLQHQ� DXFK� LP� +LQEOLFN� DXI� VHLQH� $EKlQJLJNHLW� YRQ� LQGLYLGXHOOHQ� :HUWHQ� DOVVXEMHNWLY�]X�EH]HLFKQHQ��:HLWHUKLQ�I�KUW�2SWLPLHUXQJ�]ZDQJVOlXILJ�]X�2SHUDWLR�QDOVLHUXQJ��XP�HLQGHXWLJ�EHVWLPPEDUHV�+DQGHOQ�DEOHLWHQ�]X�N|QQHQ��ZRGXUFK�VLFKHLQ�:LGHUVSUXFK� HUJLEW�� GD� 2SHUDWLRQDOLVLHUXQJ� LQ� LKUHQ� 3UlPLVVHQ�2SWLPLHUXQJDXVVFKOLH�W��6FKOLH�OLFK�LVW�GDV�PHQVFKOLFKH�$XIIDVVXQJVYHUP|JHQ�XQWHU�GHU�3Ul�PLVVH�SULQ]LSLHOOHQ�2SWLPLHUHQV��EHUIRUGHUW����
9RQ� HLQHU� hEHUIRUGHUXQJ� GHV� PHQVFKOLFKHQ� $QWL]LSDWLRQVYHUP|JHQV� XQWHU� GHU3UlPLVVH�SULQ]LSLHOOHQ�2SWLPLHUHQV�VROO�LP�IROJHQGHQ�DXVJHJDQJHQ�ZHUGHQ���� 6LH�GLH�PHQVFKOLFKH�hEHUIRUGHUXQJ�� NDQQ� QDFK�%URQQHU DOV� �GXDOH� 6SDQQXQJVODJH�EH]HLFKQHW�ZHUGHQ��'DUXQWHU�LVW�]X�YHUVWHKHQ��GD��GHU�([LVWHQ]�XQG�%HZlOWLJXQJHLQHV�LQKDOWOLFK�EHVWLPPWHQ�6DFKSUREOHPV�GLH�([LVWHQ]�XQG�%HZlOWLJXQJ�YRQ�SV\�FKLVFK�NRJQLWLY�EHVWLPPWHP�6WUH��JHJHQ�EHUVWHKW��ZREHL�GLH�(UDUEHLWXQJ�VDFKJH�UHFKWHU�3UREOHPO|VXQJHQ� JHUDGH]X� DOV� )XQNWLRQ� GHU�6WUH��EHUZLQGXQJ�EHJULIIHQ
��� %RXOGLQJ��.�(����,PDJH��������6�������� 6WUHLW��0�(�� �0DUNWZLUWVFKDIW��������6��������� 9JO��6WUHLW��0�(�� �0DUNWZLUWVFKDIW��������6��������� 9JO� /XKPDQQ��1����=ZHFNEHJULII��������6�����II��XQG�GLH�GRUW�DQJHJHEHQH�/LWHUDWXU���� 8QWHU�GLHVHP�$VSHNW�HUODQJW�GLH�NODVVLVFKH�(QWVFKHLGXQJVWKHRULH�GHQ�*UDG�HLQHU�IRUPDOHQ(QWVFKHLGXQJVORJLN�� ZREHL� MHGRFK� DQJHPHUNW� ZHUGHQ� PX��� GD�� GLH� NODVVLVFKH� (QWVFKHL�GXQJVWKHRULH� GDGXUFK� GXUFKDXV� QLFKW� LKUHQ� :HUW� I�U� XQWHUVFKLHGOLFKH� ZLUWVFKDIWVZLVVHQ�VFKDIWOLFKH�'LV]LSOLQHQ��ZLH�EVSZ��GLH�8QWHUQHKPHQVIRUVFKXQJ��YHUOLHUW�XQG�GDU�EHU�KLQDXV
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ZLUG���� =XVDPPHQIDVVHQG� NDQQ� VLH� KLHU� DXFK� DOV� 'LIIHUHQ]� ]ZLVFKHQ� GHQ� $Q�QDKPHQ�GHU�QRUPDWLYHQ�(QWVFKHLGXQJVWKHRULH� XQG� GHQ�$QQDKPHQ�GHU� GHVNULSWL�YHQ�(QWVFKHLGXQJVWKHRULH�DQJHVHKHQ�ZHUGHQ�
'DEHL�ZLUG�GHU�7DWVDFKH��GD��GHU�8PJDQJ�PLW�HLQHP�8QWHUQHKPHQVSODQVSLHO�I�UGLH� 3ODQVSLHOWHLOQHKPHU� HLQ� 3UREOHP� GDUVWHOOW� GLGDNWLVFK� HQWVSURFKHQ� LQGHP� GLH.RPSOH[LWlW�GHV�8QWHUQHKPHQVSODQVSLHOV�DQ�GDV�9RUZLVVHQ�GHU�7HLOQHKPHU�DQJH�SD�W�ZLUG��+LHU�ZLUG� GLHVHV�9RUZLVVHQ� DOV� 6SLHJHO� GHV� (UIDKUXQJVKLQWHUJUXQGHVHLQHV�,QGLYLGGXPV�DQJHQRPPHQ��ZRUDXI�LP�IROJHQGHQ�HLQ]XJHKHQ�LVW�
��� 'HU�(UIDKUXQJVKLQWHUJUXQG�HLQHV�,QGLYLGXXPV
����� 0HUNPDOH�GHV�(UIDKUXQJVKLQWHUJUXQGHV�HLQHV�,QGLYLGXXPV
9HUVFKLHGHQH� 0HQVFKHQ� KDEHQ� NHLQHVIDOOV� LGHQWLVFKH� RGHU� VWUXNWXUHOO� lKQOLFKH*HGlFKWQLVVH��,QGLYLGXHQ�VLQG�LP�*HJHQWHLO�JHSUlJW�YRQ�GHU�HUOHEWHQ�*HVFKLFKWH�YRQ�GHQ�(UIDKUXQJHQ��GLH�VLH�MHZHLOV�JHPDFKW�KDEHQ��*HVFKLFKWH�XQG�(UIDKUXQJHQVWHKHQ� LQ� XQPLWWHOEDUHP�=XVDPPHQKDQJ�PLW� GHU� 3HUV|QOLFKNHLW� XQG� GHP� 6HOEVWHLQHV�0HQVFKHQ���� 'DKHU�NRPPW�GHQ�(UIDKUXQJHQ��GLH�HLQ� ,QGLYLGXXP�JHPDFKWKDW�� HLQH� EHVRQGHUH� %HGHXWXQJ� ]X���� 'HQQ�� ³,QGHP� XQV� *XWHV� XQG� 6FKOLPPHVZLGHUIlKUW�� LQGHP� XQVHU� +DQGHOQ� JHOLQJW� XQG� PL�OLQJW�� PDFKHQ� ZLU� ³(UIDKUXQ�JHQ¦��OHUQHQ�ZLU�I�U�XQVHU�N�QIWLJHV�9HUKDOWHQ�¦���
6R� OHLWHW� GHU�0HQVFK� DXV� VHLQHQ�hEHU]HXJXQJHQ� RGHU� QDLYHQ� 7KHRULHQ� GDU�EHU�ZLH�GLH�:HOW�IXQNWLRQLHUW��(UNOlUXQJHQ�I�U�(UHLJQLVVH�XP�VLFK�KHUXP�DE��'DU�EHUKLQDXV�VLQG�VHLQH�$QQDKPHQ��EHU�GLH�:HOW�]X�HLQHP�JHZLVVHQ�8PIDQJ�LQ�GHU�/D�JH��(UHLJQLVVH�]X�EHHLQIOXVVHQ��-H�HQJHU�GLH�(UHLJQLVVH�PLW�GHU�HLJHQHQ�3HUVRQ�XQG

DXFK� $QVlW]H� ]XU� (UNOlUXQJ� WDWVlFKOLFKHQ� LQGLYLGXHOOHQ� (QWVFKHLGXQJVYHUKDOWHQV� OLHIHUW�9JO��:HUQHU��/����(QWVFKHLGXQJVXQWHUVW�W]XQJVV\VWHPH��������6�������� 9JO��%URQQHU��5����(QWVFKHLGXQJ��������6������,Q�$QDORJLH�GD]X�LVW�GLH�$XIJDEH�GHU�:LUW�VFKDIWVSlGDJRJLN� ]X� VHKHQ�� 6R� NRQQWH� DXVJHI�KUW� ZHUGHQ�� GD�� GLH�:LUWVFKDIWVSlGDJRJLNGD]X� DXIJHIRUGHUW� LVW�� /HKU�/HUQ�7HFKQLNHQ� ]X� HQWZLFNHOQ�� GLH� KHOIHQ�� GLH�'LIIHUHQ]� ]ZL�VFKHQ� 4XDOLILNDWLRQVDQIRUGHUXQJHQ� XQG� GHQ� VXEMHNWLYHQ� %HGLQJXQJHQ� GHU� /HUQHQGHQ� ]X�EHUZLQGHQ��9JO��$EVFKQLWW� �����'DV�8QWHUQHKPHQVSODQVSLHO��(LQ�NRPSOH[HV�/HKU�/HUQ�$UUDQJHPHQW���� 9JO��/HKQHU��)����0HPRU\��������6�������� 9JO��6SLQDWK��%����7KHRULHQ��������6������� .DPODK��:����$QWKURSRORJLH��������6�����
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GHP�HLJHQHQ�+DQGHOQ�LQ�=XVDPPHQKDQJ�VWHKHQ��XP�VR�ZDKUVFKHLQOLFKHU� LVW�GLHVGHU� )DOO�� 6R�ZLUG� EHLVSLHOVZHLVH� HLQH� 3HUVRQ�� GLH� GDYRQ� �EHU]HXJW� LVW�� HLQH� EH�VWLPPWH�3RVLWLRQ�QLFKW�]X�HUUHLFKHQ��ZHQLJHU�EHP�KW�VHLQ��GLHVH�]X�HUUHLFKHQ�DOVHLQH�]ZHLWH�PLW�HLQHU�RSWLPLVWLVFKHUHQ�6LFKW��1DLYH�7KHRULHQ�VFKDIIHQ�VLFK�VRPLWDOOWlJOLFKH�5HDOLWlWHQ��GLH�VLH�EHVWlWLJHQ����
,Q� GLHVHP� =XVDPPHQKDQJ� ZLUG� ZLFKWLJ�� GD�� GHU� 0HQVFK� 6FKZLHULJNHLWHQ� KDW�VLFK�DQGHUH�:HJH�GHV�'HQNHQV�]X�HUVFKOLH�HQ��'LH�GXUFK�LKQ�JHOHUQWHQ�$VVR]LD�WLRQHQ� XQG� 'HQNJHZRKQKHLWHQ�� �+$%,76� 2)� 7+28*+7��� VLQG� RIW� IHVW� YHUDQNHUW�'LHV� I�KUW� ]X�6FKZLHULJNHLWHQ� LP�5DKPHQ�GHV�3UREOHPO|VHQV�PDFKW�GHQ� HUIROJ�UHLFKHQ� 8PJDQJ� PLW� QHXHQ� 6LWXDWLRQHQ� XQG� 3UREOHPHQ� YLHOOHLFKW� VRJDU� XQ�P|JOLFK��'HU�0HQVFK�]LHKW�HV�YRU��DQ�/|VXQJVZHJHQ�IHVW]XKDOWHQ��GLH�HLQPDO�]XHLQHU�HUIROJUHLFKHQ�/|VXQJ�JHI�KUW�KDEHQ�XQG�QHLJW�GD]X��GLHVH�LPPHU�ZLHGHU�DQ�]XZHQGHQ�� VHOEVW� ZHQQ� HV� 0|JOLFKNHLWHQ� JLEW�� HLQ� 3UREOHP� VFKQHOOHU� XQG� HLQ�IDFKHU�]X�O|VHQ��,P�'HXWVFKHQ�ZLUG�LQ�GLHVHP�=XVDPPHQKDQJ�YRQ�(LQVWHOOXQJHQJHVSURFKHQ��LP�(QJOLVFKHQ�YRQ�HLQHP��0(17$/�6(7���ZREHL�EHLGH�%HJULIIH�V\Q�RQ\P�YHUZHQGHW�ZHUGHQ�
1HEHQ�GLHVHU�PDQJHOQGHQ�%HUHLWVFKDIW�GHV�0HQVFKHQ��VLFK�QHXHQ�:HJHQ�GHV�3UR�EOHPO|VHQV� JHJHQ�EHU� RIIHQ� ]X� ]HLJHQ�� EHUHLWHW� GDV� VRJHQDQQWH� 3ULQ]LS� GHU� *H�VFKORVVHQKHLW� GHP� 0HQVFKHQ� 6FKZLHULJNHLWHQ� EHLP� 3UREOHPO|VHQ�� 6R� VXFKHQ0HQVFKHQ�EHL�'LQJHQ��GLH�YRQ�LKQHQ�ZDKUJHQRPPHQ�ZHUGHQ��QDFK�9ROOVWlQGLJ�NHLW�� 'LHV� JHVFKLHKW� LQ� GHU� )RUP�� GD�� VLH�� GHP� HLJHQHQ� (UIDKUXQJVKLQWHUJUXQGJHPl��� VLQQYROO� HUVFKHLQHQ��ZDV�ZLHGHUXP�GD]X� I�KUW��GD��0HQVFKHQ�EHL� XQWHU�EURFKHQHQ�5HL]HQ� GLH�*DQ]KHLW� QDFK� LKUHQ�9RUVWHOOXQJHQ� KHUEHLI�KUHQ��:HLWHUH3UREOHPH� VFKDIIW� GLH� IXQNWLRQDOH� *HEXQGHQKHLW� GHV� PHQVFKOLFKHQ� 'HQNHQV����VRZLH�GLH�6FKZLHULJNHLW�GHV�0HQVFKHQ��3UREOHPVWHOOXQJHQ� LQ� HLQHP�DQGHUHQ� DOVGHP�ELVKHU�EHWUDFKWHWHQ�.RQWH[W�]X�XQWHUVXFKHQ����
0HQVFKHQ�YHUI�JHQ�MHGRFK��EHU�2UJDQLVDWLRQHQ�]XP�=ZHFNH�GHV�3UREOHPO|VHQV�YRQ�ZHOFKHQ�DQJHQRPPHQ�ZLUG��GD��VLH�]XP�JUR�HQ�7HLO�HLQ�5HVXOWDW�YRQ�/HUQ�
��� 9JO��6SLQDWK��%����7KHRULHQ��������6������� 9JO��%DQ\DUG��3���+D\HV��1����'HQNHQ��������6������
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XQG�(U]LHKXQJVSUR]HVVHQ�VLQG��'XUFK�GHUDUWLJH�(U]LHKXQJVSUR]HVVH�VLQG�VLH�GHP�QDFK� DXFK�ZLHGHU� ]X� YHUlQGHUQ�� 6R� IRUPXOLHUW�'|UQHU�� ³:HQQ� MHGRFK� 3UREOHP�O|VH��XQG�'HQNRUJDQLVDWLRQHQ�PHKU� RGHU�PLQGHU� LQVWDELOH�*HELOGH� VLQG�� VR�PX�PDQ� DQQHKPHQ�� GD�� HV� LUJHQGZHOFKH� HOHPHQWDUHQ� ,QIRUPDWLRQVYHUDUEHL�WXQJVSUR]HVVH�JLEW�>���@�¦��� '|UQHU�VSULFKW�KLHU�YRQ�$WRPHQ�GHU�,QIRUPDWLRQVYHU�DUEHLWXQJVSUR]HVVH��$XV� LKQHQ� LVW�GLH�3UREOHPO|VHRUJDQLVDWLRQ��GLH�]X�HLQHP�EH�VWLPPWHQ� =HLWSXQNW� LQ� HLQHP� ,QGLYLGXXP� JHJHQZlUWLJ� LVW�� YHUJOHLFKEDU� ]XVDP�PHQJHVHW]W�� ZLH� EVSZ�� HLQ� NRPSOL]LHUWHV� (LZHL�PROHN�O� DXV� HLQHU� JUR�HQ� $Q�VDPPOXQJ� YRQ�$WRPHQ��*OHLFK]HLWLJ� YHUZHLVW� MHGRFK� DXFK�'|UQHU� DXI� GLH� 3UR�EOHPH�YRQ�,QGLYLGXHQ��LKUH��EHUNRPPHQHQ�'HQNVFKHPDWD�]X�KLQWHUIUDJHQ�XQG�]XHQWZLFNHOQ��VRZLH�DXI�7KHRULHQ��DXV�ZHOFKHQ�VLFK�VFKOLH�HQ�Ol�W��GD��3UREOHPO|�VHSUR]HGXUHQ�NHLQHQ�KRKHQ�*UDG�DQ� ,QGLYLGXDOLWlW�DXIZHLVHQ��(U�ZLUIW� LQ�GLHVHP=XVDPPHQKDQJ�GLH�)UDJH�DXI��³>���@�RE�GLH�*UHQ]HQ�GHU�IUHLHQ�9DULLHUEDUNHLW�GHU,QIRUPDWLRQVYHUDUEHLWXQJVDWRPH�QLFKW�GRFK�VHKU�HQJ�JHVWHFNW�VLQG�¦���
����� 9RUZLVVHQ��6SLHJHO�GHV�(UIDKUXQJVKLQWHUJUXQGHV� HLQHV� ,QGLYL�GXXPV
,Q� =XVDPPHQKDQJ� PLW� GHP�:LVVHQ�� ZHOFKHV� HLQH� 3HUVRQ� LQ� HLQH� YRUJHJHEHQH6LWXDWLRQ�PLWEULQJW��ZLUG�DOOJHPHLQ�YRQ�9RUZLVVHQ�JHVSURFKHQ��ZHOFKHV�KLHU�GD�KHU� DOV� 6SLHJHO� GHV� (UIDKUXQJVKLQWHUJUXQGHV� HLQHV� ,QGLYLGXXPV� DQJHQRPPHQZHUGHQ� NDQQ�� %HL� 3UR]HVVHQ�� GLH� PLW� GHU� %HDUEHLWXQJ� NRPSOH[HU� 3UREOHPH� LQFRPSXWHUVLPXOLHUWHU� )RUP� ]XVDPPHQKlQJHQ�� RULHQWLHUW� VLFK� HLQ� 3UREDQG� VHKUVWDUN�DQ�EHUHLWV�YRUOLHJHQGHQ�(UIDKUXQJHQ�E]Z��9RUZLVVHQ��GDV�HU�QXW]EDU�PDFKHQNDQQ���� 6R� KDEHQ� WKHRUHWLVFKH� $QDO\VHQ� GHU� 5ROOH� GHV� 9RUZLVVHQV� EHLP� 3UR�EOHPO|VHQ� HUJHEHQ�� GD�� GDV� 9RUZLVVHQ� GLH� HQWVFKHLGHQGH� 'HWHUPLQDQWH� MHGHVZHLWHUHQ�:LVVHQVHUZHUEV�GDUVWHOOW���� %HLP�$XIEDX�HLQHU�LQWHUQHQ�5HSUlVHQWDWLRQGHV� $XVJDQJV]XVWDQGHV� XQG� GHV� HUZ�QVFKWHQ� =LHO]XVWDQGHV� YHUVXFKW� GHU� 3UR�EOHPO|VHU�� HLQH� ,QWHJUDWLRQ� PLW� EHUHLWV� YRUKDQGHQHP� :LVVHQ� KHU]XVWHOOHQ�� 'LH3UREOHPEHDUEHLWXQJ�LQVJHVDPW�NDQQ�GDPLW�DEKlQJLJ�VHLQ�YRQ�$UW�XQG�8PIDQJ�GHV
��� 9JO��%DQ\DUG��3���+D\HV��1����'HQNHQ��������6������II���� '|UQHU��'����2UJDQLVDWLRQ��������6�������� '|UQHU��'����2UJDQLVDWLRQ��������6�����I���� 9JO��+HVVH��)�:����$QDO\VH��������6������I���� 9JO��6WURKVFKQHLGHU��6����:LVVHQVHUZHUE��������6�����
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9RUZLVVHQV��GDV�GDEHL�KHUDQJH]RJHQ�ZLUG��)HKOW�EVSZ��HLQ� I�U�GLH�3UREOHPEHDU�EHLWXQJ�UHOHYDQWHV�9RUZLVVHQ��VR�PX��GHU�3UREOHPO|VHU�VHLQH�3UREOHPEHDUEHLWXQJHQWVSUHFKHQG�DQGHUV�RUJDQLVLHUHQ���� 9LHOH�6WXGLHQ�LQQHUKDOE�GHU�3UREOHPO|VHIRU�VFKXQJ� ZHLVHQ� DXI� GLHVHQ� =XVDPPHQKDQJ� KLQ�� 'DEHL� ZLUG� GLH� %HGHXWXQJ� GHV9RUZLVVHQV�LQ�9HUELQGXQJ�PLW�GHP�$XIEDX�GHV�3UREOHPUDXPV��GDV�KHL�W�GHU� LQ�WHUQHQ�3UREOHPUHSUlVHQWDWLRQ��GHU�=LHOELOGXQJ��GHU�6XFKH�QDFK�/|VXQJVVWUDWHJLHQVRZLH�GHU�3UREOHPO|VHJ�WH�JHVHKHQ����
(V� LVW� GDKHU�QRWZHQGLJ�� EHL� GHU�.ODVVLILNDWLRQ� YRQ�3UREOHPHQ�GLH�PLW� GHP�3UR�EOHP�NRUUHVSRQGLHUHQGHQ�PHQWDOHQ�3UR]HVVH�GHU�3UREDQGHQ�]X�EHU�FNVLFKWLJHQ����(V�LVW�GDKHU�HUIRUGHUOLFK��GXUFK�HLQH�NODUH�'LDJQRVH�GHU�)lKLJNHLWHQ�GHV�HLQ]HOQHQIHVW]XVWHOOHQ��ZR�HU� VHLQH�SHUV|QOLFKHQ�6WlUNHQ�XQG�6FKZlFKHQ� LP�8PJDQJ�PLWNRPSOH[HQ�6\VWHPHQ�KDW��'XUFK�HLQH�VROFKH�'LDJQRVH�ZLUG�HV�P|JOLFK��GHQ�HLQ�]HOQHQ� VHLQHQ� )lKLJNHLWHQ� HQWVSUHFKHQG� ]X� SOD]LHUHQ� XQG� LKQ� JH]LHOW� ]X� WUDLQLH�UHQ���� 'LHV�NDQQ�GXUFK�0HWKRGHQ�]XU�(UKHEXQJ�YRQ�9RUZLVVHQ�JHOLQJHQ��DXI�GLHGDKHU�LP�IROJHQGHQ�HLQJHJDQJHQ�ZHUGHQ�VROO�
������� 0HWKRGHQ�]XU�(UKHEXQJ�YRQ�9RUZLVVHQ
8P�$XIVFKOX���EHU�GDV�9RUZLVVHQ�YRQ�3HUVRQHQ�]X�HUODQJHQ��PX��HV�LQ�LUJHQGHL�QHU�)RUP�HUKREHQ�ZHUGHQ��'D]X�H[LVWLHUHQ�XQWHUVFKLHGOLFKH�0HWKRGHQ�
(LQH�0HWKRGH�]XU�(UKHEXQJ�YRQ�9RUZLVVHQ�VWHOOW�]XQlFKVW�GHU�,QWHOOLJHQ]WHVW�GDU�)UDJOLFK� LVW� MHGRFK� GHVVHQ� (LJQXQJ� LQ� =XVDPPHQKDQJ� PLW� GHU� (UKHEXQJ� YRQ9RUZLVVHQ�EH]�JOLFK�HLQHV�NRPSOH[HQ�6\VWHPV��6R�ZLUG�DQ�$XIJDEHQ�DXV�,QWHOOL�JHQ]WHVWV�NULWLVLHUW��GD��VLH� IDVW�DXVVFKOLH�OLFK�DOV�JXW�GHILQLHUWH�3UREOHPH�HLQ]X�

��� 9JO��+HVVH��)�:����$QDO\VH��������6������I���� 9JO��:HEHU��6����9RUZLVVHQ��������6������)�U�GDV�KDQGOXQJVRULHQWLHUWH�/HUQHQ�LVW�GLH�%H�GHXWXQJ�GHV�9RUZLVVHQV� E]Z�� GHU�9RUHUIDKUXQJHQ� LQ�$QDORJLH� ]XU� 5ROOH� GHV�9RUZLVVHQVEHLP� 3UREOHPO|VHQ� ]X� VHKHQ�� +LHU� HUIROJHQ� =LHOELOGXQJ�� +DQGOXQJ� XQG� .RQWUROOH� DXI*UXQGODJH�GHV�VXEMHNWLY�ZDKUJHQRPPHQHQ�+DQGOXQJVIHOGHV��9JO��GLHV����9RUZLVVHQ�������6�����XQG�GLH�GRUW�DQJHJHEHQH�/LWHUDWXU���� 9JO��6�VV��+��0����,QWHOOLJHQ]��������6������� 9JO��5HLFKHUW��8���6WlXGHO��7�� �'LDJQRVWLN��������6������I�
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RUGQHQ�VLQG���� 'HU�$XVJDQJVSXQNW��G�K��GLH�/|VXQJ�� LVW� LQ� ,QWHOOLJHQ]WHVWV�PHLVWDXV�$QWZRUWDOWHUQDWLYHQ�DXV]XZlKOHQ��ZRPLW�VLH�QLFKW�LQ�MHGHP�)DOO�DOV�UHSUlVHQ�WDWLY�I�U�DOOWlJOLFKH�3UREOHPH�DQJHVHKHQ�ZHUGHQ�N|QQHQ��6R�ZHUGHQ�VFKOHFKW�GH�ILQLHUWH� 3UREOHPH�� EHL� GHQHQ� ]�%�� HLQH� WHLOZHLVH� LQWUDQVSDUHQWH� 3UREOHPVWHOOXQJYRUOLHJW�� GLH� GXUFK� DNWLYH� 'DWHQVXFKH� HUVW� WUDQVSDUHQW� ]X�PDFKHQ� LVW�� LQ� ,QWHOOL�JHQ]WHVWV�QLFKW�EHU�FNVLFKWLJW��'LHV�JLOW�ZHLWHUKLQ�DXFK�I�U�G\QDPLVFKH�3UREOHPH�EHL�GHQHQ�VLFK�GLH�6LWXDWLRQVPHUNPDOH��EHU�GLH�=HLW�KLQZHJ�lQGHUQ�XQG�QLFKW�QXU]X�HLQHP��VRQGHUQ�]X�DXIHLQDQGHUIROJHQGHQ�=HLWSXQNWHQ�/|VXQJHQ�]X�JHQHULHUHQXQG� P|JOLFKHUZHLVH� DXFK� ZLHGHU� ]X� UHYLGLHUHQ� VLQG�� 6FKOLH�OLFK� ZHUGHQ� VHOWHQNRPSOH[H� XQG� YHUQHW]WH� 3UREOHPH� EHU�FNVLFKWLJW�� GLH� QLFKW� DOOHLQ� HLQH� /|VXQJHUIRUGHUQ�� VRQGHUQ� QXU� GXUFK� HLQ� 0XVWHU� YRQ� /|VXQJVYRUVFKOlJHQ� DQJHPHVVHQEHDUEHLWHW�ZHUGHQ�N|QQHQ����
:HLWHUKLQ�ZLUG�DQ�WHVWWKHRUHWLVFKHQ�$QVlW]HQ�NULWLVLHUW��GD��VLH�ZHLWHVWJHKHQG�YRQGHU� $QQDKPH� TXDQWLWDWLYHU� 8QWHUVFKLHGH� DXVJHKHQ�� 'DKHU� VLQG� VLH� VWUXNWXUHOOHQ.RQ]HSWHQ�ZLH�3URGXNWLRQVV\VWHPHQ�RGHU� VHPDQWLVFKHQ�1HW]ZHUNHQ� NDXP� NRQ�JUXHQW�� ,QGLYLGXHOOH� :LVVHQVXQWHUVFKLHGH� HQWVSUHFKHQ� LQ� HLQHP� 3URGXNWLRQV�V\VWHP�HLQHP�8QWHUVFKLHG�LQ�GHU�0HQJH�XQG�GHU�$UW�GHU�YHUI�JEDUHQ�3URGXNWLR�QHQ��,Q�VHPDQWLVFKHQ�1HW]ZHUNHQ�ODVVHQ�VLFK�:LVVHQVXQWHUVFKLHGH�LQ�HLQHU�XQWHU�VFKLHGOLFKHQ�$Q]DKO�YRQ�.QRWHQ�XQG�9HUELQGXQJHQ�GDUVWHOOHQ��*HUDGH�GLHVH�$Q�VlW]H�YHUGHXWOLFKHQ��ZLH�VFKZLHULJ�HV�LVW��YRP�5HDNWLRQVYHUKDOWHQ�HLQHV�0HQVFKHQDXI�GHVVHQ� LQGLYLGXHOOHQ�:LVVHQVEHVLW]�]X� VFKOLH�HQ��'LHV� LVW�ZRKO�DXFK�DOV�ZH�VHQWOLFKHU�*UXQG�]X�ZHUWHQ��GD��VRZRKO�GLH�'LVNXVVLRQ�YRQ�3URGXNWLRQVV\VWHPHQDOV� DXFK� YRQ� VHPDQWLVFKHQ� 1HW]ZHUNHQ� GLH� (QWZLFNOXQJ� YRQ� 'LD�JQRVHLQVWUXPHQWHQ�LP�:LVVHQVEHUHLFK�NDXP�EHHLQIOX�W�KDW����
'LHVH� =XVDPPHQKlQJH�ZXUGHQ� GXUFK� YHUVFKLHGHQH� 8QWHUVXFKXQJHQ� DXIJH]HLJW�GLH�KLHU�]XVDPPHQIDVVHQG�UHIHULHUW�ZHUGHQ�VROOHQ�

��� 9JO��3XW]�2VWHUORK��:�� �3UREOHPO|VHIRUVFKXQJ� ������� 6�� ����'LH�(LQRUGQXQJ� HUIROJW� LQ$QOHKQXQJ�DQ�DOOJHPHLQ�DN]HSWLHUWH�.ODVVLILNDWLRQVVFKHPDWD��9JO��]X�VROFKHQ�.ODVVLILNDWL�RQVVFKHPDWD�EVSZ��'|UQHU��'����3UREOHPO|VHQ��������6�����II��9JO��DXFK�$EVFKQLWW�������(LQIDFKH�XQG�NRPSOH[H�3UREOHPH���� 9JO��3XW]�2VWHUORK��:����3UREOHPO|VHIRUVFKXQJ��������6�������� 9JO��.OXZH��5�+���6SDGD��+����:LVVHQ��������6������I�
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'LH� 8QWHUVXFKXQJ� YRQ� ,QWHOOLJHQ]WHVWOHLVWXQJHQ� ELOGHW� HLQHQ� 6FKZHUSXQNW� GHU%$<5(87+(5�$5%(,76*5833( XP�3XW]�2VWHUORK���� $XVJDQJVSXQNW� GHU�8QWHUVX�FKXQJHQ�YRQ�3XW]�2VWHUORK ELOGHWHQ�8QWHUVXFKXQJHQ�]XP�8PJDQJ�YRQ�3HUVRQHQPLW�NRPSOH[HQ�6\VWHPHQ�VRZLH�8QWHUVXFKXQJHQ�]XP�9RUJHKHQ�YRQ�3HUVRQHQ�EHLGHU� /|VXQJ� YRQ� $XIJDEHQ� DXV� GHP� ,QWHOOLJHQ]WHVW� ³$'9$1&('� 352*5(66,9(0$75,&(¦�>³$30¦@�YRQ�5DYHQ����
,Q�HLQHU�ZHLWHUHQ�8QWHUVXFKXQJ�DQDO\VLHUWH�3XW]�2VWHUORK�GLH�(UJHEQLVVH�YRQ�9HU�VXFKVSHUVRQHQ�LP�,QWHOOLJHQ]WHVW�³$30¦�LP�9HUJOHLFK�]X�GHQ�(UJHEQLVVHQ�PLW�GHPEHWULHEVZLUWVFKDIWOLFKHQ� 6\VWHP� 6&+1(,'(5:(5.67$77���� 6LH� JLQJ� GDYRQ� DXV�GD��HV�]ZLVFKHQ�GHQ�(UJHEQLVVHQ�HLQHU�3HUVRQ�LQ�HLQHP�,QWHOOLJHQ]WHVW�XQG�GHQHQLQ� HLQHU� NRPSOH[HQ� $QIRUGHUXQJVVLWXDWLRQ� HLQHQ� =XVDPPHQKDQJ� JLEW���� 'LHVH$QQDKPH�EHVWlWLJWH�VLFK�QLFKW��6R�NRQQWH�]ZLVFKHQ�GHU�/HLVWXQJ�LQ�HLQHP�,QWHOOL�JHQ]WHVW�XQG�GHU�3UREOHPO|VHOHLVWXQJ�NHLQ�V\VWHPDWLVFKHU�=XVDPPHQKDQJ�JHIXQ�GHQ�ZHUGHQ�� REZRKO� LQ� EHLGHQ� 3UREOHPEHUHLFKHQ�%H]LHKXQJHQ� ]ZLVFKHQ�9DULD�EOHQ� ULFKWLJ� ]X� DQDO\VLHUHQ� XQG� 5HJHOQ� I�U� GLHVH� %H]LHKXQJHQ� DXI]XVWHOOHQ� ZD�UHQ���� (V�NRQQWH�GDKHU�JHIROJHUW�ZHUGHQ��GD��NRPSOH[H�6\VWHPH�]XVlW]OLFKH�$Q�IRUGHUXQJHQ� VWHOOHQ�� GLH� LQ� ,QWHOOLJHQ]WHVWV� QLFKW� HUID�W� ZHUGHQ�� E]Z�� GRUW� QLFKWHLQJHVHW]W�]X�ZHUGHQ�EUDXFKHQ��'LHVH�$QIRUGHUXQJHQ�VWHOOHQ�VLFK�ZLH�IROJW�GDU����
¾ (LQH� DNWLYH�%HVFKDIIXQJ�YRQ� ,QIRUPDWLRQHQ�� GLH� GXUFK� GLUHNWH�)UDJHQ� VRZLHGLH�(USUREXQJ�YDULDWLRQVUHLFKHU�0D�QDKPHQ�UHDOLVLHUW�ZHUGHQ�NDQQ�¾ (LQH�$QDO\VH� YRQ�1HEHQZLUNXQJHQ�� GLH� GXUFK� HLQH�$QDO\VH� QHW]ZHUNDUWLJHU6WUXNWXUHQ�XQG�QLFKW�GXUFK�³HLQJOHLVLJH¦�$QDO\VHQ�HUIROJW�¾ (LQH� V\VWHPDWLVFKH� 3ODQXQJ� XQG� .RQWUROOH� GHV� HLJHQHQ� 9RUJHKHQV�� EHL� GHUHUNDQQW�ZLUG��ZDQQ� JHQ�JHQG� ,QIRUPDWLRQHQ� I�U� HLQ� ]LHOJHULFKWHWHV�+DQGHOQYRUOLHJHQ� VRZLH��EHUSU�IW�ZLUG�� RE�GLH� JHSODQWHQ�0D�QDKPHQ� DXFK�ZLUNOLFKUHDOLVLHUW�ZXUGHQ�
��� 9JO��$EVFKQLWW�������.RPSOH[HV�3UREOHPO|VHQ���(LQ�$XIUL����� 9JO��3XW]�2VWHUORK��:����3UREOHPO|VHSUR]HVVH���������� 9JO��3XW]�2VWHUORK��:����%H]LHKXQJ��������6�����II���� 9JO��3XW]�2VWHUORK��:����%H]LHKXQJ��������6�������� 9JO��3XW]�2VWHUORK��:�� �%H]LHKXQJ��������6�����X��6�����II�
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+HVVH�IRUPXOLHUW�ZHLWHUKLQ�GLH�IROJHQGHQ�$QIRUGHUXQJHQ����
¾ 'LH�$QDO\VH�YRQ�9DULDEOHQ��GLH�XQWHUHLQDQGHU�YHUNQ�SIW�VLQG�XQG�VLFK�JHJHQ�VHLWLJ�EHHLQIOXVVHQ�N|QQHQ�¾ 'LH�6WHXHUXQJ� YRQ�9DULDEOHQ�PLW� (LJHQG\QDPLN�� GLH� VLFK� DXFK� RKQH� lX�HUH(LQZLUNXQJHQ�ZHLWHUHQWZLFNHOQ�¾ 'LH� $XVZDKO� YRQ� 0D�QDKPHQ� ]XU� 6WHXHUXQJ� HLQHV� 6\VWHPV�� GDV� GLH� 9HU�VXFKVSHUVRQHQ�LQ�GHU�5HJHO�QXU�]XP�7HLO��EHUVFKDXHQ�¾ 'DV�)LQGHQ�HLQHU�/|VXQJ�QLFKW�GXUFK�HLQH�$QWZRUW�E]Z��0D�QDKPH��VRQGHUQGXUFK� GLH�%HDUEHLWXQJ� HLQHU�3UREOHPVLWXDWLRQ� �EHU�PHKUHUH� =HLWWDNWH��ZREHLVLFK�GHU�3UREOHPO|VHU�MHZHLOV�DXI�HLQH�YHUlQGHUWH�6LWXDWLRQ�HLQ]XVWHOOHQ�KDW�
'HU� ,QWHOOLJHQ]WHVW�YRQ�5DYHQ XQG�GDV�6\VWHP�6&+1(,'(5:(567$77�ZDUHQ�DXFK*UXQGODJH�HLQHU�VSlWHUHQ�8QWHUVXFKXQJ��GLH�YRQ�3XW]�2VWHUORK�	�/�HU�GXUFKJH�I�KUW�ZXUGH��+LHU�VROOWH�H[HPSODULVFK�JH]HLJW�ZHUGHQ��ZHOFKH�$UWHQ�LQWHOOLJHQWHQ9HUKDOWHQV� HLQ� ,QGLYLGXXP� LQ�5HODWLRQ� ]X�ZHOFKHQ�3UREOHPDQIRUGHUXQJHQ� ]HLJW�'DU�EHU�KLQDXV� VROOWH�JH]HLJW�ZHUGHQ��ZR�HLQ�9HUKDOWHQ��ZHOFKHV�GXUFK� JlQJLJH,QWHOOLJHQ]WHVWYHUIDKUHQ� HUKREHQ� ZHUGHQ� NDQQ�� LQQHUKDOE� GLHVHU� 9DULDQWHQPHQVFKOLFKHU� ,QWHOOLJHQ]� HLQJHRUGQHW� ZHUGHQ� NDQQ���� (LQ� 7HLO� GLHVHU� 3UR]HVVHOl�W� VLFK� DOV� HUIROJUHLFKHU�8PJDQJ�PLW� ,QWUDQVSDUHQ]� EHVFKUHLEHQ�� 6LH� VWHOOW� GDV+DXSWPHUNPDO�NRPSOH[HU�3UREOHPVWHOOXQJHQ�GDU��,P�*HJHQVDW]�]X�WUDQVSDUHQWHQ3UREOHPHQ��� JHOWHQ� LQWUDQVSDUHQWH�3UREOHPH�DOV� 3UREOHPH�� GHUHQ�9DULDEOHQ� HUVWGXUFK� DNWLYHV� (LQJUHLIHQ� GHV� 3UREOHPO|VHUV� I�U� LKQ� HUNHQQEDU� XQG� DQDO\VLHUEDUZHUGHQ��GD�LKP�]X�%HJLQQ�QLFKW�JHQ�JHQG�,QIRUPDWLRQHQ��EHU�GLH�9DULDEOHQ�YRU�OLHJHQ����
=XVDPPHQIDVVHQG�Ol�W�VLFK�GDKHU�IHVWKDOWHQ��GD��(UIROJH�EHLP�/|VHQ�NRPSOH[HU�G\QDPLVFKHU�3UREOHPH�DXV�(UJHEQLVVHQ�KHUN|PPOLFKHU� ,QWHOOLJHQ]WHVWV�HUVW�GDQQ
��� 9JO��3XW]�2VWHUORK��:�� �%H]LHKXQJ��������6�������� 9JO��+HVVH��)�:����(IIHNWH��������6�������� 3XW]�2VWHUORK��:���/�HU��*�� �9RUKHUVDJEDUNHLW��������6��������� $OV� WUDQVSDUHQW� VHKHQ�3XW]�2VWHUORK� 	� /�HU LQ� $QOHKQXQJ� DQ�'|UQHU 3UREOHPH� DQ�� EHLGHQHQ�GHU�3UREOHPO|VHU�DOOH�I�U�GLH�3UREOHPVWHOOXQJ�UHOHYDQWHQ�9DULDEOHQ��EHUEOLFNHQ�NDQQXQG�DNWLY�NHLQH�ZHLWHUHQ�,QIRUPDWLRQHQ��EHU�GLHVH�9DULDEOHQ�EHVFKDIIHQ�PX�� 9JO��3XW]�2VWHUORK��:���/�HU��*�� �9RUKHUVDJEDUNHLW��������6������XQG�'|UQHU��'�� �3UREOHPO|VHQ�������6�����I���� 9JO��3XW]�2VWHUORK��:���/�HU��*�� �9RUKHUVDJEDUNHLW��������6������
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YRUKHUVDJEDU�ZHUGHQ��ZHQQ�EHVWLPPWH�7UDQVSDUHQ]EHGLQJXQJHQ�EHL�GHU�3UREOHP�VWHOOXQJ�HLQJHKDOWHQ�ZHUGHQ���� ZR]X�YRU�DOOHP�HLQ�,QIRUPDWLRQVDQJHERW��EHU�GLHUHOHYDQWHQ� 9DULDEOHQ� XQG� GDV� 5HODWLRQVJHI�JH�� GXUFK�ZHOFKHV� VLH� XQWHUHLQDQGHUYHUNQ�SIW�VLQG��JHK|UW����
(LQ� ,QVWUXPHQWDULXP� LQ�=XVDPPHQKDQJ�PLW� GHU�(UKHEXQJ�YRQ�9RUZLVVHQ� LQ� LQ�WUDQVSDUHQWHQ�3UREOHPEHUHLFKHQ�]X�HQWZLFNHOQ��PDFKWH�VLFK�:HEHU�]XU�$XIJDEH�6LH�YHUIROJW�LQ�LKUHU�$UEHLW�GDV�=LHO�³>���@�HLQ�,QVWUXPHQWDULXP�]X�HQWZLFNHOQ��PLWGHVVHQ�+LOIH�HV�P|JOLFK�LVW��9RUZLVVHQVVWUXNWXUHQ�YRQ�6FK�OHUQ�XQWHU�GHP�$VSHNWGHU�9HUQHW]WKHLW��.RPSOH[LWlW�XQG�3UR]H�RULHQWLHUXQJ�]X�HUKHEHQ��]X�EHVFKUHLEHQXQG�]X�EHZHUWHQ¦�����'D]X�ZlKOWH�VLH�]XP�HLQHQ�GDV�9HUIDKUHQ�GHU�1HW]ZHUNELO�GXQJ� DXV���� :HLWHUKLQ� HQWZLFNHOWH� VLH� ]XU� (UJlQ]XQJ� GHU� 1HW]ZHUNELOGXQJ� HLQDQGHUHV�9HUIDKUHQ��ZHOFKHV�YRQ�LKU�DOV�)HQVWHU�7HFKQLN�EH]HLFKQHW�ZLUG�
(LQH�1HW]ZHUNELOGXQJ� NDQQ� GDEHL� LQ� GHU� YRQ�:HEHU�ZLH� IROJW� YRUJHQRPPHQHQ:HLVH�HUIROJHQ���� ,Q� HLQHU�9RUVWXGLH� IDQG� ]XQlFKVW� HLQH�(QWZLFNOXQJ�GHU�1HW]�ZHUNELOGXQJ�VWDWW��GLH�DXI�HLQHU�(UKHEXQJ�DQ�]ZHL�QLHGHUVlFKVLVFKHQ�NDXIPlQQL�VFKHQ�6FKXOHQ�EHUXKWH��'DEHL�ZXUGH�GDYRQ�DXVJHJDQJHQ��GD��9HUVXFKVSHUVRQHQSHUV|QOLFKHV�9RUZLVVHQ�� KLHU� YHUVWDQGHQ� DOV� |NRQRPLVFKHV� =XVDPPHQKDQJVZLV�VHQ��DP�EHVWHQ�XQWHU�+HUDQ]LHKXQJ�VHOEVW�JHZlKOWHU�.RQ]HSWH�GDUVWHOOHQ�N|QQHQ�=XQlFKVW�ZXUGHQ�GLH�6FK�OHU�GD]X�DXIJHIRUGHUW��%HJULIIH�]X�QHQQHQ��GLH�LKQHQ�LQ=XVDPPHQKDQJ�PLW�%HWULHEHQ�VRZLH�7lWLJNHLWHQ�LQ�%HWULHEHQ�HLQIDOOHQ��ZDV�GD]XGLHQWH��HLQHQ��EHUVLFKWOLFKHQ�%HJULIIV�3RRO��� I�U�GLH�1HW]ZHUNELOGXQJ�DE]XOHLWHQ�'LH�1HW]ZHUNELOGXQJ�HUIROJWH�GDQQ�LQ�HLQHU�]ZHLWHQ�9RUVWXGLH��LQ�GHU�5HODWLRQHQHUKREHQ�ZHUGHQ�NRQQWHQ��LQGHP�GLH�6FK�OHU�GD]X�DXIJHIRUGHUW�ZXUGHQ��HLQHQ�HIIL�]LHQW�DUEHLWHQGHQ�%HWULHE�GXUFK�HLQ�1HW]ZHUN�GDU]XVWHOOHQ���� 'LH�LQ�GHQ�9RUVWX�GLHQ� JHZRQQHQ�(UJHEQLVVH�ZXUGHQ� GDQQ� GD]X� JHQXW]W�� GDV� ,QVWUXPHQWDULXP� GHU
��� 9JO��3XW]�2VWHUORK��:���/�HU��*�� �9RUKHUVDJEDUNHLW��������6��������� 9JO��3XW]�2VWHUORK��:���/�HU��*�� �9RUKHUVDJEDUNHLW��������6��������� 9JO��:HEHU��6����9RUZLVVHQ��������6����I���� 9JO��:HEHU��6����9RUZLVVHQ��������6�����II���� 9JO��:HEHU��6����9RUZLVVHQ��������6�����II���� 'D]X�ZXUGHQ�GLH�JHZRQQHQHQ�'DWHQ�PLW� HLQHU�NDWHJRULDOHQ� ,QKDOWVDQDO\VH�DJJUHJLHUW� XQGDXI����%HJULIIH�RGHU�.RQ]HSWH�]XU�FNJHI�KUW��9JO��:HEHU��6����9RUZLVVHQ��������6�����II���� 'LH�LQ�GLHVHP�=XVDPPHQKDQJ�HUKREHQHQ�5HODWLRQHQ�ZXUGHQ�DXI����5HODWLRQHQ�DJJUHJLHUW�9JO��:HEHU��6����9RUZLVVHQ��������6�����
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1HW]ZHUNELOGXQJ� ]X� HQWZLFNHOQ�� 'LHVHV� ,QVWUXPHQWDULXP� EHLQKDOWHW� GLH� EHUHLWVHUOlXWHUWH�*HQHULHUXQJ�HLQHV�%HJULIIV��XQG�5HODWLRQV�3RROV�VRZLH�HLQHU�GDPLW�YHU�EXQGHQHQ�)UDJHVWHOOXQJ��DQKDQG�GHU�GDV�=XVDPPHQKDQJVZLVVHQ�H[SOL]LHUW�ZHUGHQVROO����
'DV�9HUIDKUHQ�GHU�)HQVWHU�7HFKQLN�ZXUGH�YRQ�:HEHU LQ�$QOHKQXQJ�DQ�GLH�&RP�SXWHUWHFKQLN�HQWZLFNHOW�XQG�HUJlQ]W�GLH�.RQ]HSWH�GHU�1HW]ZHUNELOGXQJ��'LH�)HQ�VWHU�7HFKQLN�ZLUG� KLHUEHL� GD]X� JHQXW]W�� KHUDXV]XILQGHQ��ZHOFKH� ,QKDOWH� VLFK� I�U6FK�OHU� KLQWHU� GHQ� .RQ]HSWHQ� GHU� 1HW]ZHUNELOGXQJ� YHUEHUJHQ�� $VVR]LLHUHQ� VLHGDPLW�EVSZ��:RUWK�OVHQ��VLQG�HV�I�U�VLH�%LOGHU�RGHU�VWHOOHQ�VLH�7HLOQHW]H�GDU"�8PGLHVH�)UDJH�]X�NOlUHQ��ZXUGHQ�GLH�6FK�OHU�DXIJHIRUGHUW�VLFK�]X�DXVJHZlKOWHQ�|NR�QRPLVFKHQ�%HJULIIHQ�]X�YHUKDOWHQ��'D]X�ZXUGH�LKQHQ�HLQ�YRQ�:HEHU�HQWZLFNHOWHV$UEHLWVEODWW���� DXI� ZHOFKHP� LQ� XQWHUVFKLHGOLFKHQ� �)HQVWHUQ�� (LQWUlJH� YRUJH�QRPPHQ�ZHUGHQ�NRQQWHQ��]XU�9HUI�JXQJ�JHVWHOOW��'DEHL�VROOWHQ�GLH�6FK�OHU�LQ�GHQXQWHUVFKLHGOLFKHQ� �)HQVWHUQ��$XVNXQIW� GDU�EHU� JHEHQ��ZDV� VLH� XQWHU� GHQ� DXVJH�ZlKOWHQ�%HJULIIHQ�YHUVWHKHQ����
1HEHQ�GHU�5HOHYDQ]�YRQ�9RUZLVVHQ�I�U�GHQ�HUIROJUHLFKHQ�8PJDQJ�PLW�HLQHU�3UR�EOHPVWHOOXQJ�VSLHOW�DXFK�GHU�:LVVHQVHUZHUE�ZlKUHQG�GHU�$XVHLQDQGHUVHW]XQJ�PLWHLQHP�NRPSOH[HQ�6\VWHP�HLQH�5ROOH��]X�GHP�HEHQIDOOV�(UKHEXQJVPHWKRGHQ�H[L�VWLHUHQ�
������� 0HWKRGHQ�]XU�(UKHEXQJ�GHV�:LVVHQVHUZHUEV
'LH�hEHUSU�IXQJ�XQG�)RUPXOLHUXQJ�YRQ�+\SRWKHVHQ�VWHOOW�HLQHQ�]HQWUDOHQ�$VSHNWLQ� =XVDPPHQKDQJ� PLW� GHU� PHQVFKOLFKHQ� 'HQNOHLVWXQJ� GDU�� 1DFK� $XVVDJH� YRQ6SDGD��5HLPDQQ�	�+lX�OHU�ZXUGH�GLHVHP�$VSHNW� LQ�GHU�3V\FKRORJLH�ELVKHU�QXUZHQLJ�$XIPHUNVDPNHLW�JHVFKHQNW��6LH�HQWZLFNHOWHQ�GDKHU�HLQ�9HUIDKUHQ�]XU�+\�SRWKHVHQHQWZLFNOXQJ� XQG� ��EHUSU�IXQJ�� ZHOFKHV� (UJHEQLVVH� �EHU� :LVVHQ� XQG:LVVHQVHUZHUE�YRQ�3UREDQGHQ�OLHIHUW�

��� 9JO��:HEHU��6����9RUZLVVHQ��������6�����II���� 9JO��:HEHU��6����9RUZLVVHQ��������6������II���� 9JO��:HEHU��6����9RUZLVVHQ��������6�����II�
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'LHVHV�9HUIDKUHQ�JHODQJWH� LP�%HUHLFK�JHRPHWULVFKHU�2SWLN�]XU�$QZHQGXQJ�XQGZXUGH�YRQ�6SDGD��5HLPDQQ�	�+lX�OHU� DOV�GDV�9HUIDKUHQ�GHU�:(,9�6HTXHQ]HQEH]HLFKQHW���� 1HEHQ�GHU�9HUZHQGXQJ� LP�%HUHLFK� JHRPHWULVFKHU�2SWLN� Ol�W� VLFKGLHVH�0HWKRGH� MHGRFK�DXFK�JHQHUHOO�]XU�'DWHQHUKHEXQJ�YRQ�3UR]HVVHQ�GHV�:LV�VHQVHUZHUEV�XQG�GHU�:LVVHQVDQZHQGXQJ�QXW]HQ���� ,Q�GHP�YRQ�GHQ�$XWRUHQ�GLV�NXWLHUWHQ�8QWHUVXFKXQJVSDUDGLJPD� JHKW� HV� XP� 3UR]HVVH� GHU� +\SRWKHVHQELOGXQJXQG�+\SRWKHVHQPRGLILNDWLRQ� DQKDQG� YRQ�9HUVXFKVGDWHQ��:HVHQWOLFK� LVW� KLHUEHLHLQH� ,QIRUPDWLRQVDXIEHUHLWXQJ��GLH�HV�GHP� ,QGLYLGXXP�HUP|JOLFKW� HLQH� VHTXHQWL�HOOH� XQG� YRQ� LKP� VHOEVW� JHVWHXHUWH� ,QIRUPDWLRQVDXIQDKPH� GXUFK]XI�KUHQ�� 'LH9HUVXFKVSHUVRQ�ZlKOW�DXV�GHP�GDUJHERWHQHQ� ,QIRUPDWLRQVDQJHERW�DXV� >:DKO�HL�QHV�,QIRUPDWLRQVDQJHERWV@��$QVFKOLH�HQG�HUOlXWHUW�VLH�GLH�DXI�*UXQGODJH�GHV�DNWX�HOOHQ�:LVVHQV�JHWURIIHQH�$XVZDKO�LQ�EH]XJ�DXI�GHQ�HUZDUWHWHQ�,QIRUPDWLRQVLQKDOWJHJHQ�EHU�GHP�9HUVXFKVOHLWHU�>(UZDUWXQJ�HLQHV�(UJHEQLVVHV@��,P�QlFKVWHQ�6FKULWWHUIROJW�GDV�(UJHEQLVIHHGEDFN��LQGHP�GLH�,QIRUPDWLRQ�]XU�9HUI�JXQJ�JHVWHOOW�ZLUG>'DUELHWXQJ�GHU�,QIRUPDWLRQ@��,P�OHW]WHQ�6FKULWW�HUIROJW�GLH�$EOHLWXQJ�YRQ�+\SR�WKHVHQNRQVHTXHQ]HQ�� ZRGXUFK� GLH� ,QIRUPDWLRQVYHUDUEHLWXQJ� DQJHVWUHEW� ZLUG>9HUDUEHLWXQJ� GHU� ,QIRUPDWLRQ@�� 'DPLW� GLHQW� GHU� JHVDPWH� 3UR]H�� GHU� )RUPXOLH�UXQJ� YRQ� +\SRWKHVHQ� XQG� GHU� hEHUSU�IXQJ� LKUHU� *�OWLJNHLW�� +\SR�WKHVHQIRUPXOLHUXQJ�XQG�+\SRWKHVHQWHVWXQJ�HUIROJHQ�KLHU�6FKULWW�I�U�6FKULWW����
$OV� ZHLWHUHV� 9HUIDKUHQ� ]XU� (UKHEXQJ� GHV�:LVVHQVHUZHUEV� VRZLH� GHV� :LVVHQV�VWDQGHV� DP� (QGH� HLQHV� 6SLHOGXUFKODXIV� VWHOOHQ�9DQFH� 	� *UD\ HLQ� 0RGHOO� ]XU(YDOXDWLRQ� YRQ� )lKLJNHLWHQ� LP�%HUHLFK� ³%XVLQHVV�*DPLQJ¦� YRU���� 8P�GLH�*H�
��� 9JO��6SDGD��+���5HLPDQQ��3���+lXVOHU��%����+\SRWKHVHQHUDUEHLWXQJ��������6������II�� ,P9HUVXFKVDXIEDX�ZHUGHQ�XQWHUVFKLHGOLFKH�SK\VLNDOLVFKH�3KlQRPHQH�DQJHVSURFKHQ��'LH�9HU�VXFKVSHUVRQ�LVW�MHZHLOV�GD]X�DXIJHIRUGHUW��HLQ�([SHULPHQW�DXV]XZlKOHQ��GHVVHQ�:DKO�]X�HU�OlXWHUQ��GDV�DQJHQRPPHQH�(UJHEQLV� HLQ]X]HLFKQHQ�� HV� ]X�EHVFKUHLEHQ�XQG� ]X�EHJU�QGHQ�VRZLH� DX�HUGHP�GLH�(UJHEQLVVH�PLW� GHU� YRUJHQRPPHQHQ�+\SRWKHVH� ]X� YHUJOHLFKHQ��9JO�GLHV����+\SRWKHVHQHUDUEHLWXQJ��������6��������� 9JO��2SZLV��.����0RGHOOH��������6�������� 9JO��6SDGD��+���5HLPDQQ��3���+lXVOHU��%����+\SRWKHVHQHUDUEHLWXQJ��������6������II���� 9JO��9DQFH��6�&���*UD\��&�)����3HUIRUPDQFH��������6�����II��'DV�9HUIDKUHQ�YRQ�9DQFH�	*UD\ ZXUGH�I�U�HLQ�VSH]LILVFKHV�PDQDJHPHQW�JDPH�HQWZLFNHOW��'LH�$XWRUHQ�YHUZHLVHQ�MH�GRFK�DXI�GHVVHQ�OHLFKWH�hEHUWUDJEDUNHLW�RGHU�0|JOLFKNHLW�GHU�0RGLILNDWLRQ�LP�+LQEOLFN�DXIDQGHUH�EXVLQHVV�JDPHV��³7KH�SDUWLFXODU�SHUIRUPDQFH�HYDOXDWLRQ�PRGHO�XVHG�LQ�WKLV�UHVHDUFKZDV�GHVLJQHG�IRU�WKH�0DQDJHPHQW�'HFLVLRQ�6LPXODWLRQ JDPH��7KH�FULWHULD�XVHG�WR�HYDOXDWHSHUIRUPDQFH�DUH�VLPLODU�WR�WKRVH�XVHG�E\�VWRFN�PDUNHW�DQDO\VWV�¤�JURZWK��SURILW��GLYLGHQGV�HWF��� WKHUHIRUH� LW� ZRXOG� EH� D� VLPSOH� PDWWHU� WR� GHYHORS� VLPLODU�PRGHOV� IRU� RWKHU� EXVLQHVVJDPHV�¦�GLHV����3HUIRUPDQFH��������6�����



��� (176&+(,'81*6+$1'(/1�,1�817(51(+0(163/$163,(/(1
VDPWKHLW� GHU� 6SLHO�3HUIRUPDQ]� HLQHV� 7HLOQHKPHUV� DXV]XGU�FNHQ�� GHILQLHUHQ� VLHVHFKV�9DULDEOHQ��GLH�LQ�GLH�%HWUDFKWXQJ�HLQIOLH�HQ��'LHVH�9DULDEOHQ�VWHOOHQ�EVSZ�GLH� ,QYHQWRU\�3HUIRUPDQ]�� GLH� &DVK�3HUIRUPDQ]� XQG� GLH� 3URILW�3HUIRUPDQ]� GDU�$XV�GHU�6XPPH�HUJLEW�VLFK�VFKOLH�OLFK�GLH�WRWDOH�6SLHO�3HUIRUPDQ]�7�GHV�6SLHOHUV�>9JO��$EELOGXQJ����@�

0 6KDUH�RI�WKH�PDUNHW�SHUIRUPDQFH, ,QYHQWRU\�SHUIRUPDQFH& &DVK�SHUIRUPDQFH3 3URILW�SHUIRUPDQFH( 2ZQHUV��HTXLW\�SHUIRUPDQFH' 'LYLGHQG�SHUIRUPDQFH7� 0���,���&���3���(���' 7RWDO�JDPH�SHUIRUPDQFH
$EELOGXQJ����� 9DULDEOHQ� ]XU� (UUHFKQXQJ� GHU� 6SLHO�3HUIRUPDQ]� HLQHV7HLOQHKPHUV���
'HU� 6SLHOHU� HUKlOW� GDQQ� UHJHOPl�LJ�� MHZHLOV� QDFK� HLQHP�9LHUWHO� GHV� 6SLHOV�� HLQ3HUIRUPDQ]�(UJHEQLV��'DGXUFK�LVW�HV�LKP�P|JOLFK��VLFK�EH]�JOLFK�GHU�GHILQLHUWHQ9DULDEOHQ� HLQ� %LOG� YRQ� VHLQHU� 4XDOLILNDWLRQ� ]X� PDFKHQ�� GHQ� /HUQIRUWVFKULWW� ]XEHREDFKWHQ�XQG�JHJHEHQHQIDOOV�+DQGOXQJVUHJXODWLRQHQ�YRU]XQHKPHQ����
'LH� 1RWZHQGLJNHLW� GLH� .RPSOH[LWlW� DQ� GDV� 9RUZLVVHQ� GHU� 3ODQVSLHOWHLOQHKPHUDQ]XSDVVHQ�� HUZXFKV� QXQ� DXV� GHU� 7DWVDFKH�� GD�� GHU�8PJDQJ� YRQ� 3HUVRQHQ�PLW8QWHUQHKPHQVSODQVSLHOHQ�I�U�GLHVHOEHQ�HLQ�3UREOHP�GDUVWHOOW��'DEHL�LVW�HV�MHGRFKVR�� GD�� 3HUVRQHQ� H[LVWLHUHQ�� GLH�PLW� HLQHP� NRPSOH[HQ� 6\VWHP� TXDOLWDWLY� EHVVHUXPJHKHQ�N|QQHQ�DOV�DQGHUH��'LHVH�ZXUGHQ�LQ�GHU�([SHUWLVHIRUVFKXQJ�DOV�([SHUWHQEH]HLFKQHW��ZREHL�EHUHLWV�IHVWJHKDOWHQ�ZHUGHQ�NRQQWH�ZHOFKH�4XDOLWlWHQ�GDV�:LV�VHQ�YRQ�EHWULHEVZLUWVFKDIWOLFKHQ�([SHUWHQ�DXIZHLVW��$Q�GLHVHU�6WHOOH�LVW�QXQ�GDYRQDXV]XJHKHQ�� GD�� ([SHUWHQ� �EHU� HLQ� XPIDQJUHLFKHUHV� :LVVHQ� LQ� GHQ� UHOHYDQWHQ'LPHQVLRQHQ�YHUI�JHQ�DOV�1RYL]HQ��ZRPLW�([SHUWHQ�GHQ�REMHNWLYHQ�$QIRUGHUXQ�JHQ�GHV�8QWHUQHKPHQVSODQVSLHOV� LQ�HLQHP�JU|�HUHQ�8PIDQJ�HQWVSUHFKHQ�N|QQHQDOV�GLHV�1RYL]HQ�WXQ�

��� 9JO��9DQFH��6�&���*UD\��&�)����3HUIRUPDQFH��������6�������� 9DQFH��6�&���*UD\��&�)����3HUIRUPDQFH��������6�����
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,Q� =XVDPPHQKDQJ�PLW� GHP� EHWULHEVZLUWVFKDIWOLFKHQ�5DWLRQDOLWlWVJHGDQNHQ� VWHOOWVLFK�KLHU�QXQ�]XP�HLQHQ�GLH�)UDJH��ZDV�LQ�GHU�%HWULHEVZLUWVFKDIWVOHKUH�XQWHU�XQ�WHUQHKPHULVFKHU� +DQGOXQJVNRPSHWHQ]� YHUVWDQGHQ� ZHUGHQ� NDQQ� ]XP� DQGHUHQ�ZHOFKH�5ROOH�GLH�XQWHUVFKLHGOLFKHQ�4XDOLWlWHQ�YRQ�:LVVHQ�LQ�GLHVHP�=XVDPPHQ�KDQJ�VSLHOHQ�
��� 'LH�XQWHUQHKPHULVFKH�+DQGOXQJVNRPSHWHQ]
,P�3ODQVSLHO�ZLUG�GHU�/HUQEHJULII�]XP�%HJULII�GHV�/HUQKDQGHOQV���� 'DEHL�ZHUGHQHLQHP�3ODQVSLHOWHLOQHKPHU�GLH�(UJHEQLVVH�VHLQHV�+DQGHOQV�LQ�)RUP�YRQ�(UJHEQLV�EHULFKWHQ�]XU�9HUI�JXQJ�JHVWHOOW���� ZRGXUFK�HU�HLQH�5�FNPHOGXQJ��EHU�GLH�4XD�OLWlW�VHLQHV�+DQGHOQV�EHNRPPW��GHQQ�LP�/LFKWH�HLQHV�(UJHEQLVVHV�HUIDKUHQ�+DQG�OXQJHQ�HLQH�JHZLVVH�2EMHNWLYLHUXQJ���� (U�LVW�GDQQ�DXIJHIRUGHUW��GLH�(UJHEQLVVH�]XUHIOHNWLHUHQ���� XP� LQ� HLQHU� ZHLWHUHQ� (QWVFKHLGXQJVUXQGH� HUQHXW� ]X� KDQGHOQ����'DEHL�XQWHUQLPPW�GHU�3ODQVSLHOWHLOQHKPHU�GHQ�9HUVXFK��VHLQ�EHUHLWV�YRUKDQGHQHV:LVVHQ�]X�GHP�]X�OHUQHQGHQ�6DFKYHUKDOW�LQ�%H]LHKXQJ�]X�VHW]HQ��� XQG�GDGXUFKHLQHQ�:LVVHQVHUZHUEVSUR]H��]X�YROO]LHKHQ����
'LH� (UJHEQLVVH� VWHOOHQ� GDPLW� HLQ� 5HIOHNWLRQVLQVWUXPHQW� I�U� GHQ� 7HLOQHKPHU� GDUJOHLFK]HLWLJ� VLQG� VLH� DEHU� DXFK�$XVGUXFN� LQGLYLGXHOOHU� VRZLH� JUXSSHQEH]RJHQHU+DQGOXQJVNRPSHWHQ]��$OOJHPHLQ�NDQQ�+DQGOXQJVNRPSHWHQ]�GDEHL�DOV�GLH�)lKLJ�NHLW� DQJHVHKHQ�ZHUGHQ�� VFKHPDWLVFKHV�+DQGOXQJVZLVVHQ� DQ]XZHQGHQ� XQG� GDPLWHWZDV�]X��.|QQHQ����� ,Q�HLQHP�ZHLWHUHQ�%HJULIIVYHUVWlQGQLV�GHILQLHUW�9ROSHUW�GLHGHP� ,QGLYLGXXP�HLJHQH�+DQGOXQJVNRPSHWHQ]� ³>���@� DOV� GLH� GHP� ,QGLYLGXXP� ]XU9HUI�JXQJ� VWHKHQGHQ�5HJHO�� XQG�(OHPHQWHV\VWHPH� ]XU�(U]HXJXQJ� UHDOLVLHUEDUHU3OlQH¦����
��� 9JO��$EVFKQLWW������'DV�8QWHUQHKPHQVSODQVSLHO��(LQ�NRPSOH[HV�/HKU�/HUQ�$UUDQJHPHQW���� 9JO��$EVFKQLWW��������$EODXI�YRQ�8QWHUQHKPHQVSODQVSLHOHQ���� 9JO��$HEOL��+����'HQNHQ��������6�������� 9JO��$EVFKQLWW����������0HWDNRJQLWLRQ��'LH�6WHXHUXQJ�GHV�HLJHQHQ�'HQNHQV���� 9JO��$EVFKQLWW����������'DV�8QWHUQHKPHQVSODQVSLHO��(LQ�(QWVFKHLGXQJVVSLHO���� 9JO��$EVFKQLWW��������9RUZLVVHQ��6SLHJHO�GHV�(UIDKUXQJVKLQWHUJUXQGHV�HLQHV�,QGLYLGXXPV���� 9JO�� $EVFKQLWW� ��������� ,QWHUSUHWDWLRQ� NRJQLWLYHU� EHWULHEVZLUWVFKDIWOLFKHU� /HUQSUR]HVVHGXUFK�GLH�$&7�7KHRULH���� 9JO��$HEOL��+����'HQNHQ��������6�����II���� 9ROSHUW��:����=XVDPPHQKDQJ��������6�����
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,Q� GHU� %HWULHEVZLUWVFKDIWVOHKUH� ZLUG� GLH� +DQGOXQJVNRPSHWHQ]� GHV� ,QGLYLGXXPVDOV� HLQH� VSH]LHOOH� 6FKO�VVHOTXDOLILNDWLRQ� DQJHVHKHQ���� ZREHL� GHU� %HJULII� GHU6FKO�VVHOTXDOLILNDWLRQHQ�VHLQHQ�8UVSUXQJ�LQ�GHU�$UEHLWVPDUNWIRUVFKXQJ�KDW��� XQGVSlWHU�DXI�GLH�%HUXIVELOGXQJ��EHUWUDJHQ�ZXUGH���� 8QWHU�GHU�$QQDKPH�HLQHV�HSL�VWHPRORJLVFKHQ� 6XEMHNWPRGHOOV��� VRZLH� GHU� +DQGOXQJVRULHQWLHUXQJ� GHV� 8QWHU�QHKPHQVSODQVSLHOV� XQG� GHP� GDPLW� LQ� =XVDPPHQKDQJ� VWHKHQGHQ� +DQG�OXQJVEHJULII��� NDQQ�+DQGOXQJVNRPSHWHQ]�DQ�GLHVHU�6WHOOH�DOV�GLH�)lKLJNHLW�YHU�VWDQGHQ� ZHUGHQ�� ³>���@� HLQ� 9HUKDOWHQ� ]X� ]HLJHQ�� GDV� YRP� +DQGOXQJVVXEMHNW� EH�ZX�W�� ]LHORULHQWLHUW� XQG� JHJHQVWDQGVEH]RJHQ� XQG� XQWHU�%HU�FNVLFKWLJXQJ� GHV� VL�WXDWLYHQ�XQG�KLVWRULVFKHQ�.RQWH[WHV�VRZLH�GHU�JHOWHQGHQ�5HJHOQ�XQG�1RUPHQ�JH�SODQW��GXUFKJHI�KUW�XQG�NRQWUROOLHUW�ZLUG¦����
,Q� HLQHU�YRQ�%ORHFK��.DXHU�	�2UWK�GXUFKJHI�KUWHQ�8QWHUVXFKXQJ�EH]�JOLFK�GHV(QWVFKHLGXQJVYHUKDOWHQV� YRQ� NDXIPlQQLVFKHQ� $XV]XELOGHQGHQ� LQ� NRQNUHWHQ� EH�WULHEOLFKHQ�3UREOHPVWHOOXQJHQ�NRQQWH�QXQ�IHVWJHVWHOOW�ZHUGHQ��GD��GDV� LP�8QWHU�ULFKW�HUZRUEHQH�6DFKZLVVHQ�QLFKW�RGHU�QXU�VHOWHQ�DQJHZHQGHW�ZLUG��ZDV�DOV�0DQ�JHO� DQ� XQWHUQHKPHULVFKHU� +DQGOXQJVNRPSHWHQ]� LQWHUSUHWLHUW� ZXUGH���� (LQ� 7HLO�QHKPHU� HLQHV� 3ODQVSLHOV�� GHP� HV� DQ� XQWHUQHKPHULVFKHU� +DQGOXQJVNRPSHWHQ]PDQJHOW��VLHKW�VLFK�GHPJHPl��LP�8PJDQJ�PLW�HLQHP�8QWHUQHKPHQVSODQVSLHO�PLWHLQHP�3UREOHP�NRQIURQWLHUW�XQG�NDQQ�DOV�3UREOHPO|VHU�DQJHVHKHQ�ZHUGHQ��'DEHLHUIRUGHUW�HLQH�3UREOHPO|VXQJ�� LP�8QWHUVFKLHG�]X�HLQHU�$XIJDEH�� I�U�GLH�HLQH�EH�NDQQWH�/|VXQJVPHWKRGH�]XU�9HUI�JXQJ�VWHKW�XQG�OHGLJOLFK�UHSURGXNWLYHV�'HQNHQHUIRUGHUOLFK�LVW��GLH�(QWZLFNOXQJ�YRQ�HWZDV�1HXHP����
��� 9JO�� ]X� GLHVHU� 6LFKWZHLVH� LQ� =XVDPPHQKDQJ� PLW� 8QWHUQHKPHQVSODQVSLHOHQ�%ORHFK�� -��+DUWXQJ�� 6��� .DXHU�� *��� 2UWK�� &����(LQVDW]� ������� 6�� ��� II���+DUWXQJ�� 6����)|UGHUXQJ�������6�����II���2UWK��&����8QWHUQHKPHQVSODQVSLHOH��������6�����II���� 9JO��0HUWHQV��'����6FKO�VVHOTXDOLILNDWLRQHQ���������� 9JO��%HFN��+����6FKO�VVHOTXDOLILNDWLRQHQ��������6�����II��9JO��DXFK�$UQROG��5����6FKO�VVHO�TXDOLILNDWLRQHQ��������%UH\GH��&����6FKO�VVHOTXDOLILNDWLRQHQ��������%XQN��*�3�� .DLVHU�0��� =HGOHU�� 5�� �6FKO�VVHOTXDOLILNDWLRQHQ� ������� 'XEV�� 5��� �6FKO�VVHOTXDOLILNDWLRQHQ������� (OEHUV�� '��� +HFNHQDXHU�� 0��� 0|QLNHV�� :��� 3RUQVFKOHJHO�� +��� 7LOOPDQQ�� +���6FKO�VVHOTXDOLILNDWLRQHQ��������*RHW]H��:����4XDOLWlW��������.DLVHU��$����6FKO�VVHOTXDOL�ILNDWLRQHQ���������� 9JO��$EVFKQLWW������������'DV�HSLVWHPRORJLVFKH�6XEMHNWPRGHOO���� 9JO��$EVFKQLWW������'DV�8QWHUQHKPHQVSODQVSLHO��(LQ�NRPSOH[HV�/HKU�/HUQ�$UUDQJHPHQW���� )ORWKRZ��.����)|UGHUXQJ��������6�����I���� 9JO��%ORHFK�� -���.DXHU��*���2UWK��&����8QWHUQHKPHQVSODQVSLHOH� ������� 6�� ����$XI� GLHVH8QWHUVXFKXQJ�ZXUGH�EHUHLWV� LQ�=XVDPPHQKDQJ�PLW�GHU�8QWHUVXFKXQJ�YRQ�+DUWXQJ�HLQJH�JDQJHQ��GHUHQ�hEHUOHJXQJHQ� VLFK�GDUDXI� VW�W]WHQ��9JO��$EVFKQLWW� �����������=XP�=XVDP�PHQKDQJ�YRQ�.RPSOH[LWlW�XQG�/HUQHUIROJ���� 9JO��'|UQHU��'����3UREOHPO|VHQ��������6�����
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'LH� (UDUEHLWXQJ� VDFKJHUHFKWHU� 3UREOHPO|VXQJHQ� KlQJW� GDEHL� YRQ� GHU� (QWVFKHL�GXQJVNRPSHWHQ]�GHV�3UREOHPO|VHUV�DE�XQG�NDQQ�I�U�GLH�(QWVFKHLGXQJVNRPSHWHQ]LP� 3ODQVSLHO� ZLH� IROJW� DQJHQRPPHQ� ZHUGHQ�� ³(LQ� $XV]XELOGHQGHU� HLQHV� 3ODQ�VSLHONXUVHV�YHUI�JW��EHU�HLQH�DXVJHSUlJWHUH�XQWHUQHKPHULVFKH�(QWVFKHLGXQJVNRP�SHWHQ]��ZHQQ� HU� GDXHUKDIW� LQ� GHU� /DJH� LVW�� LQ� XQWHUVFKLHGOLFKHQ�$QIRUGHUXQJVVL�WXDWLRQHQ� KLQVLFKWOLFK� 8QWHUQHKPHQVODJH� XQG� NRQMXQNWXUHOOHU� 5DKPHQEHGLQJXQ�JHQ�XQWHUQHKPHULVFKH�(QWVFKHLGXQJHQ�]X�WUHIIHQ��GLH�]X�K|KHUHQ�8QWHUQHKPHQV�JHZLQQHQ�I�KUHQ��DOV�GLHV�(QWVFKHLGXQJHQ�DQGHUHU�3HUVRQHQ�WXQ�¦���
'D�I�U�GLH�ZHLWHUHQ�%HWUDFKWXQJHQ�GLH�4XDOLWlW�GHV�:LVVHQV�UHOHYDQW� LVW��NDQQ�LQGLHVHP�=XVDPPHQKDQJ� GLH� 'HILQLWLRQ� GHV� EHWULHEVZLUWVFKDIWOLFKHQ� ([SHUWHQ� DOVHLQHU�3HUVRQ��GLH�VRZRKO��EHU�HLQ�XPIDQJUHLFKHV�EHUHLFKVVSH]LILVFKHV�:LVVHQ�DOVDXFK� �EHU� JHQHUDOLVLHUEDUHV� 6\VWHPZLVVHQ� VRZLH�ZHLWHUKLQ� KHXULVWLVFKHV�:LVVHQYHUI�JW���� KHUDQJH]RJHQ�XQG�GLH�(QWVFKHLGXQJVNRPSHWHQ]�ZLH�IROJW� LQ�:LVVHQV�JU|�HQ� DXVJHGU�FNW� ZHUGHQ�� (LQ� $XV]XELOGHQGHU� HLQHV� 3ODQVSLHONXUVHV� YHUI�JW�EHU� HLQH� DXVJHSUlJWHUH� XQWHUQHKPHULVFKH� (QWVFKHLGXQJVNRPSHWHQ]�� ZHQQ� HUGDXHUKDIW� LQ�GHU�/DJH� LVW�� LQ�XQWHUVFKLHGOLFKHQ�$QIRUGHUXQJVVLWXDWLRQHQ�KLQVLFKW�OLFK� 8QWHUQHKPHQVODJH� XQG� NRQMXQNWXUHOOHU� 5DKPHQEHGLQJXQJHQ� XQWHU� $QZHQ�GXQJ� VHLQHV� EHUHLFKVVSH]LILVFKHQ� :LVVHQV�� GHV� YRUKDQGHQHQ� JHQHUDOLVLHUEDUHQ6\VWHPZLVVHQV� VRZLH� GHV� KHXULVWLVFKHQ�:LVVHQV� XQWHUQHKPHULVFKH� (QWVFKHLGXQ�JHQ�]X� WUHIIHQ��GLH�]X�K|KHUHQ�8QWHUQHKPHQVJHZLQQHQ� I�KUHQ�DOV�GLHV�(QWVFKHL�GXQJHQ�DQGHUHU�3HUVRQHQ�WXQ�
,Q�GLHVHU�'HILQLWLRQ�NRPPW�QXQ�]XP�$XVGUXFN��ZDV�LQ�.DSLWHO�GUHL�EHUHLWV�DXVJH�I�KUW�ZHUGHQ�NRQQWH���� 'LHV�LVW�GLH�7DWVDFKH��GD��GLH�4XDOLWlW�GHV�:LVVHQV�(LQ�IOX��DXI�GHQ�8PJDQJ�PLW�NRPSOH[HQ�6\VWHPHQ�KDW��ZREHL�([SHUWHQWXP�]X�TXDOL�WDWLY� EHVVHUHQ� (QWVFKHLGXQJHQ� I�KUW� DOV� 1RYL]HQWXP�� 6LH� N|QQHQ� DXFK� DOV� RSWL�PDOHUH�(QWVFKHLGXQJHQ�EH]HLFKQHW�ZHUGHQ��'D�GDV�9RUZLVVHQ�LQ�GHU�YRUOLHJHQGHQ$UEHLW� DOV�6SLHJHO� GHV�(UIDKUXQJVKLQWHUJUXQGHV� HLQHV� ,QGLYLGXXPV� DQJHQRPPHQ
��� %ORHFK��-���.DXHU��*���2UWK��&����8QWHUQHKPHQVSODQVSLHOH��������6�������� 9JO��$EVFKQLWW� �������8QWHUVXFKXQJVGHVLJQV� ]XP�8PJDQJ� YRQ� 3HUVRQHQ�PLW� NRPSOH[HQEHWULHEVZLUWVFKDIWOLFKHQ�6\VWHPHQ���� 9JO��$EVFKQLWW������8PJDQJ�YRQ�3HUVRQHQ�PLW�NRPSOH[HQ�6\VWHPHQ�
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ZXUGH���� NDQQ� GDYRQ� DXVJHJDQJHQ�ZHUGHQ�� GD�� GLH�8QWHUVFKLHGH� EH]�JOLFK� GHV(UIDKUXQJVKLQWHUJUXQGHV� YRQ�([SHUWHQ� XQG�1RYL]HQ� RIIHQVLFKWOLFK�$XVGUXFN� HL�QHV� (QWZLFNOXQJVSUR]HVVHV� VLQG�� GHU� XQWHU� GHU� $QQDKPH� HLQHV� =HLWSIDGHV� YRP([SHUWHQ�EHUHLWV�DEJHVFKORVVHQ�LVW��ZlKUHQG�HU�YRP�1RYL]HQ�QRFK�]X�YROO]LHKHQLVW�� 'LH� 4XDOLWlW� GHV� ([SHUWHQZLVVHQV� NDQQ� GHPQDFK� $XIVFKOX�� GDU�EHU� JHEHQ�ZHOFKH�*U|�HQ�LP�/HUQSUR]H��GHV�1RYL]HQ�HLQH�5ROOH�VSLHOHQ�
,Q� GLHVHP� =XVDPPHQKDQJ� ZLUG� KLHU� QXQ� GDYRQ� DXVJHJDQJHQ�� GD�� VLFK� EHL� GHU.RQ]HSWLRQ� HLQHU� GLGDNWLVFKHQ�0D�QDKPH� DXFK� GLH� )UDJH� QDFK� GHQ� REMHNWLYHQ$QIRUGHUXQJHQ�HLQHV�8QWHUQHKPHQVSODQVSLHOV�VWHOOW��6R�N|QQHQ�DXV�GHU�%HVFKUHL�EXQJ�GHU�$XIJDEHQXPZHOW�]ZDU�NHLQH�5�FNVFKO�VVH�GDU�EHU�JH]RJHQ�ZHUGHQ��ZLHGHU� 3UREOHPUDXP� GHV� 3UREDQGHQ� DXIJHEDXW� LVW���� HV� N|QQHQ� MHGRFK� $XVVDJHQGDU�EHU� JHPDFKW� ZHUGHQ� ZLH� HU� DXIJHEDXW� VHLQ� P��WH�� GDPLW� GHU� 8PJDQJ� PLWNRPSOH[HQ�6\VWHPHQ�EHVVHU�JHOLQJW�
(V�LVW�KLHU�GLH�REMHNWLYH�.RPSOH[LWlW�HLQHV�8QWHUQHKPHQVSODQVSLHOV�YRQ�,QWHUHVVH�ZREHL�.RPSOH[LWlW� LQ�.DSLWHO� YLHU�EHUHLWV� DOV� DWWULEXWLYH�(LJHQVFKDIW� YRQ�6\VWH�PHQ�DQJHQRPPHQ�ZHUGHQ�NRQQWH��XQG�.RPSOH[LWlWVGLPHQVLRQHQ�EHVWLPPW�VRZLHHLQ� .RPSOH[LWlWVPD�� DEJHOHLWHW� ZXUGHQ���� ,P� 8PJDQJ� PLW� HLQHP� 8QWHUQHK�PHQVSODQVSLHO�VWHKHQ�GLHVH�.RPSOH[LWlWVGLPHQVLRQHQ�QXQ�LQ�=XVDPPHQKDQJ�PLWGHP�/HUQSUR]H���GHU� VLFK��EHU�(QWVFKHLGXQJVKDQGHOQ�YROO]LHKW��'D�.RPSOH[LWlWDOV� DWWULEXWLYH� (LJHQVFKDIW� YRQ� 6\VWHPHQ� DQJHQRPPHQ� ZXUGH�� VWHOOW� VLH� LQ� =X�VDPPHQKDQJ�PLW�GHP�]X�HUOHUQHQGHQ�:LVVHQV�RIIHQVLFKWOLFK�HLQH�'LPHQVLRQ�GHVJHQHUHOOHQ� 6\VWHPZLVVHQV�� ZHOFKHV� �EHU� (QWVFKHLGXQJVKDQGHOQ� HUZRUEHQ� ZLUG�GDU��'DEHL�ZLUG� GLHVHV� 6\VWHPZLVVHQ� LQ� NRQVWUXNWLYHU�� JDQ]KHLWOLFKHU�:HLVH� HU�ZRUEHQ�� ZRQDFK� KLHU� YRP� NRQVWUXNWLYHQ� 6\VWHPDQVDW]� DXV]XJHKHQ� LVW�� GHU� GDV*HVDPWV\VWHP� V\VWHPDWLVFK� LQ� VHLQH� (LQ]HOWHLOH� ]HUOHJW�� ZLHGHU� ]XVDPPHQVHW]WXQG�ZHLWHU�]HUOHJW�ELV�MHGH�8QNODUKHLW�DXVJHUlXPW�LVW���� 'DV�LPSOL]LHUW�DXFK��GD�
��� 9JO��$EVFKQLWW��������9RUZLVVHQ��6SLHJHO�GHV�(UIDKUXQJVKLQWHUJUXQGHV�HLQHV�,QGLYLGXXPV���� 9JO��6�VV��+��0����,QWHOOLJHQ]��������6������� 9JO��.DSLWHO� ���'DV� 8QWHUQHKPHQVSODQVSLHO� DOV� 0RGHOO� �EHU� HLQHQ� NRPSOH[HQ� *HJHQ�VWDQGVEHUHLFK���� ,Q�GLHVHP�6LQQH�LVW�GHU�6\VWHPDQVDW]�DOV�$XIEDXWHFKQLN�]X�YHUVWHKHQ��I�U�GHQ�GLH�%HJULIIHGHU�*HVWDOWXQJ��GHU�5HIOHNWLN�XQG�GHU�.RQVWUXNWLRQ�FKDUDNWHULVWLVFK�VLQG��'DEHL�PHLQW�*H�VWDOWXQJ� GLH�(LQZLUNXQJ� DXI� HLQ� 6\VWHP�� GLH� 5HIOHNWLN� GLH�*HVWDOWXQJVYHUDQWZRUWXQJ�� GLH5HIOH[LRQ�VRZRKO�QDFK�LQQHQ�DOV�DXFK�QDFK�DX�HQ�HUIRUGHUW�VRZLH�.RQVWUXNWLRQ�GLH�6FKDI�IXQJ�YRQ�HWZDV�)XQNWLRQVIlKLJHP��9JO��0�OOHU�0HUEDFK��+����$UWHQ��������6������II��$Q
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VLH��GLH�.RPSOH[LWlW��REMHNWLYH�&KDUDNWHULVWLND�DXIZHLVW��GLH�GXUFK�GHQ�(QWVFKHL�GHU�VXEMHNWLY�ZDKUJHQRPPHQ�ZHUGHQ��6ROOHQ�GLH�$QIRUGHUXQJHQ�YRQ�.RPSOH[LWlWQXQ�QlKHU�EHOHXFKWHW�ZHUGHQ��VR�PX��DXI�GHU�HLQHQ�6HLWH�RIIHQVLFKWOLFK�LKUHP�RE�MHNWLYHQ�&KDUDNWHU� DXI�GHU�DQGHUHQ� LKUHU� VXEMHNWLYHQ�:DKUQHKPXQJ� HQWVSURFKHQZHUGHQ�
'D]X� ZLUG� .RPSOH[LWlW� LP� IROJHQGHQ� DOV� DWWULEXWLYH� (LJHQVFKDIW� YRQ� (QWVFKHL�GXQJHQ� DQJHQRPPHQ�� ZREHL� ]XP� HLQHQ� YRQ� GHU� REMHNWLYHQ� .RPSOH[LWlW� HLQHU(QWVFKHLGXQJ�XQG�]XP�DQGHUHQ�YRQ�GHU�VXEMHNWLYHQ�.RPSOH[LWlW�HLQHU�(QWVFKHL�GXQJ� DXV]XJHKHQ� LVW�� XQG� VRZRKO� VXEMHNWLYH� DOV� DXFK� REMHNWLYH�.RPSOH[LWlWVGL�PHQVLRQHQ�� GLH� LQ� =XVDPPHQKDQJ� PLW� GHP� /HUQSUR]H�� LP� 8QWHUQHKPHQVSODQ�VSLHO�VWHKHQ��DEJHOHLWHW�ZHUGHQ�N|QQHQ�
��� .RPSOH[LWlW�DOV�DWWULEXWLYH�(LJHQVFKDIW�YRQ�(QWVFKHLGXQJHQ
����� 'LH�REMHNWLYH�.RPSOH[LWlW�HLQHU�(QWVFKHLGXQJVVLWXDWLRQ
)�U�.ORLGW��'XEEHUNH�	�*|OGQHU� LVW�GDV�(QWVFKHLGHQ��ZLH�DXFK�GLH�GDPLW�YHUEXQ�GHQHQ�9RU�EHUOHJXQJHQ��]XQlFKVW� LQVRZHLW�NRPSOH[��DOV�HV� VLFK�KLHU�XP�$XIJD�EHQ�KDQGHOW��EH]�JOLFK�GHUHU�GHU�(QWVFKHLGXQJVWUlJHU�GLH�0|JOLFKNHLW�KDW��GLHVH�LQ7HLODXIJDEHQ�]X�]HUOHJHQ���� :HLWHUKLQ�KDW�HLQ�(QWVFKHLGXQJVWUlJHU�GLH�0|JOLFK�NHLW��DXI�GDV�:DKUQHKPHQ�YRQ�.RPSOH[LWlW�GXUFK�,QIRUPDWLRQVVXFKH��GHUHQ�9HU�DUEHLWXQJ�� GXUFK�9HUKDQGOXQJHQ�PLW�0DUNW�� XQG� V\VWHPLQWHUQHQ�3DUWQHUQ�� GXUFK2UJDQLVDWLRQ�GHV�(QWVFKHLGXQJVSUR]HVVHV�PLW�+LOIH�YRQ�3UR]HGXUUHJHOXQJHQ��GLHPLW�GHU�=LHOELOGXQJVDNWLYLWlW�YHUNQ�SIW�VLQG��]X�UHDJLHUHQ��'DEHL�NDQQ�GLH�.RP�SOH[LWlW�HLQHU� UHDOHQ�(QWVFKHLGXQJVVLWXDWLRQ�EVSZ��ZLH�GLH�YRQ�'|UQHU��.UHX]LJ�5HLWKHU�	�6WlXGHO LQ�LKUHU�/RKKDXVHQ�6WXGLH�EHVFKULHEHQH�(QWVFKHLGXQJVVLWXDWLRQHLQHV�%DXXQWHUQHKPHUV�DXVVHKHQ�

GLHVHP� 6\VWHPDQVDW]� ULFKWHW� DXFK� GLH�:LUWVFKDIWVLQIRUPDWLN� GLH� JDQ]KHLWOLFKH� *HVWDOWXQJYRQ� ,QIRUPDWLRQVV\VWHPHQ�DXV��9JO��%LHWKDKQ�� -���0XNVFK��+���5XI��:����,QIRUPDWLRQV�PDQDJHPHQW��������6�����II��9JO��]XU�9RUJHKHQVZHLVH�EHL�GHU�*HVWDOWXQJ�HLQHV�JDQ]KHLWOL�FKHQ� ,QIRUPDWLRQVV\VWHPV�%LHWKDKQ�� -��� 0XFNVFK�� +��� 5XI�� :����,QIRUPDWLRQVPDQDJH�PHQW��������6�����II���� 9JO��.ORLGW��+���'XEEHUNH��+��$���*|OGQHU��-����3UREOHPDWLN��������6�����
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³(LQ�%DXXQWHUQHKPHU�YHUKDQGHOW�PLW�HLQHP�.XQGHQ��'LH�VHU�YHUODQJW�YRQ�LKP�I�U�GLH�)HUWLJVWHOOXQJ�HLQHV�5RKEDXVHLQH� ELQGHQGH� 7HUPLQ]XVDJH�� (U� YHUODQJW� GLHVH� =XVDJHVHKU� VFKQHOO�� GD� HU� DQGHUQIDOOV� ]X� HLQHP� DQGHUHQ� 8QWHU�QHKPHU�JHKHQ�ZLOO��'HU�8QWHUQHKPHU�PX��GDV�5LVLNR�YRQ*HZLQQ�XQG�9HUOXVW�JHJHQHLQDQGHU�DEZlJHQ��'DV�LVW�DEHUQLFKW�HLQIDFK��(V�JHKW�JHJHQ�GHQ�:LQWHU�XQG�HV�LVW�XQNODU�RE�XQG�ZLH�ODQJH�GHU�%DX�ZHJHQ�)URVW�HLQJHVWHOOW�ZHUGHQPX��� 0LW� ZHOFKHP� .UDQNHQVWDQG� VHLQHU� /HXWH� PX�� HUUHFKQHQ"� (LQ]HOQH� *HZHUNH� P�VVHQ� DQ� 6XEXQWHUQHKPHUYHUJHEHQ�ZHUGHQ��+DEHQ�GLHVH�LQ�GHU�HQWVSUHFKHQGHQ�=HLWGLH� HQWVSUHFKHQGH�.DSD]LWlW"� ,VW� PLW� HLQHU� (UK|KXQJ� GHU(QHUJLHSUHLVH� ]X� UHFKQHQ"� ,Q�ZHOFKHU�+|KH� N|QQWH� GLHVHOLHJHQ"� ¤� MHQVHLWV� GLHVHU� GHQNEDUHQ� XQG� LQ� LKUHU� :DKU�VFKHLQOLFKNHLW� ]XPLQGHVW� JURE� DEVFKlW]EDUHQ� (UHLJQLVVHN|QQHQ� QRFK� VROFKH� DXIWUHWHQ�� DQ� GLH� LP�$XJHQEOLFN� JDUQLFKW� JHGDFKW�ZLUG�� ¤� $QJHVLFKWV� DOOHU� GLHVHU� 8QZlJEDU�NHLWHQ� PX�� GHU� /HLWHU� GHU� 8QWHUQHKPXQJ� ]X� HLQHP� (QW�VFKOX��NRPPHQ�¦���

%HL�GHU�.RPSOH[LWlW� LP�8QWHUQHKPHQVSODQVSLHO� HUIROJW� KLQJHJHQ� GXUFK� GLH�0R�GHOOELOGXQJ�HLQH�$EVWUDNWLRQ��EHU�GLH� UHDOHQ�*HJHEHQKHLWHQ���� VR�GD�� LQ�GLHVHP=XVDPPHQKDQJ�QLFKW�YRQ�HLQHU�UHDOHQ�.RPSOH[LWlW�DXV]XJHKHQ�LVW��VRQGHUQ�GLH�LQ.DSLWHO� YLHU� DOV� $EELOGXQJVNRPSOH[LWlW��� EH]HLFKQHWH� .RPSOH[LWlW� LQ� =XVDP�PHQKDQJ�PLW�GHP�/HUQSUR]H��VWHKW��9RQ�/|IJUHQ�ZLUG�GLHVH�$UW�YRQ�.RPSOH[LWlWDOV�%HVFKUHLEXQJVNRPSOH[LWlW� EH]HLFKQHW�� ³$VVRFLDWHG�ZLWK� WKH� OHDUQLQJ� SURFHVVLV�WKH�FRPSOH[LW\�RI�GHVFULELQJ��WKH�G�FRPSOH[LW\��,W�LV�PHDVXUHG�E\�WKH�GLIILFXOW\DVVRFLDWHG�ZLWK�H[WUDFWLQJ�WKH�GHVFULSWLRQ�RI�D�V\VWHP�>���@¦����
:HLWHUKLQ� NDQQ� LP� +LQEOLFN� DXI� GLH� VSH]LILVFKH� 6LPXODWLRQVWHFKQLN� EHLP� 3ODQ�VSLHO� QDFK� 6LPXODWLRQVPRGHOO� XQG� (QWVFKHLGXQJVVSLHO� XQWHUVFKLHGHQ�ZHUGHQ�� GD
��� '|UQHU��'���.UHX]LJ��+�:���5HLWKHU��)���6WlXGHO��7���+UVJ�����/RKKDXVHQ��������6�������� 9JO��$EVFKQLWW����������'DV�8QWHUQHKPHQVSODQVSLHO��(LQ�6LPXODWLRQVPRGHOO���� 9JO��$EVFKQLWW���������.RPSOH[LWlW�LP�8QWHUQHKPHQVSODQVSLHO���� /|IJUHQ��/�� �&RPSOH[LW\��������6������
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GDV� 0RGHOO� LP� 6SLHO� ]XP� *HJHQVWDQG� GHU� YRUJHVHKHQHQ� *HVFKlIWVPD�QDKPHQZLUG���� 'DEHL� LVW� HV� QLFKW� ]ZLQJHQG� GHU� )DOO�� GD�� 6LPXODWLRQVPRGHOO� XQG� (QW�VFKHLGXQJVVSLHO� GHQ� JOHLFKHQ�8PIDQJ� KDEHQ��'HU�$QWHLO� GHV� 6WHXHUXQJVPRGHOOVDP� *HVDPWPRGHOO� PDFKW� YLHOPHKU�� MH� QDFK� 6SLHOIRUP�� HLQHQ� XQWHUVFKLHGOLFKHQ8PIDQJ�DXV��%OHLFKHU�XQWHUVFKHLGHW�KLHUEHL�GUHL�$XVSUlJXQJHQ��=XP�HLQHQ�NDQQGDV� 6WHXHUXQJVPRGHOO� LP� 5DKPHQ� GHV� *HVDPWPRGHOOV� GHQ� JU|�WHQ� 5DXP� HLQ�QHKPHQ��=XP�]ZHLWHQ�N|QQHQ�6WHXHUXQJVPRGHOO�XQG�6LPXODWLRQVPRGHOO� LQ�HWZDGHQ�JOHLFKHQ�8PIDQJ�KDEHQ��'ULWWHQV�VFKOLH�OLFK�NDQQ�GDV�6LPXODWLRQVPRGHOO�GHQJU|�WHQ�5DXP�HLQQHKPHQ����
'|UQHU��.UHX]LJ��5HLWKHU�	�6WlXGHO�VSUHFKHQ�QXQ�LQ�LKUHU�/RKKDXVHQ�6WXGLH�YRQHLQHP�SDUWLHOO�EHHLQIOX�EDUHQ�5HDOLWlWVDXVVFKQLWW�XQG�XQWHUVFKHLGHQ�GLH�9DULDEOHQQDFK� SDUWLHOO� EHHLQIOX�EDUHQ� XQG� SDUWLHOO� XQEHHLQIOX�EDUHQ� 9DULDEOHQ���� 6RPLWVLQG�GLH�DQ�GHQ�:LUNXQJV]XVDPPHQKlQJHQ�LQ�HLQHP�3ODQVSLHO�EHWHLOLJWHQ�9DULD�EOHQ�]XP�HLQHQ�GHP�6WHXHUXQJVPRGHOO��]XP�DQGHUHQ�GHP�6LPXODWLRQVPRGHOO�]X�]XUHFKQHQ�� (V HUVFKHLQW� GDKHU� QDKHOLHJHQG�� LQ� EH]XJ� DXI� GHQ� /HUQSUR]H�� HLQH8QWHUVFKHLGXQJ� ]ZLVFKHQ� V\VWHPWKHRUHWLVFKHU� XQG� HQWVFKHLGXQJVWKHRUHWLVFKHU.RPSOH[LWlW� YRU]XQHKPHQ���� GD� GLH� 7HLOQHKPHU� DQ� HLQHP� 3ODQVSLHO� PLW� HLQHUGXUFK� GLH� GLUHNW� EHHLQIOX�EDUHQ� 9DULDEOHQ� KHUYRUJHUXIHQHQ� (QWVFKHLGXQJVNRP�SOH[LWlW� NRQIURQWLHUW� VLQG�� =X� EHDFKWHQ� LVW� MHGRFK�� GD�� DXFK� GLH� QLFKW�EHHLQIOX�EDUHQ�9DULDEOHQ�(LQIOX�� DXI� GLH�(QWVFKHLGXQJ� QHKPHQ��'LHV� NRQQWH� LQGHU�%HWUDFKWXQJ�GHU�(QWVFKHLGXQJVNRPSOH[LWlW� LP�3ODQVSLHO�(S86�EHUHLWV�DXIJH�]HLJW�ZHUGHQ����

��� 9JO�� $EVFKQLWW� ��������� 'DV� 8QWHUQHKPHQVSODQVSLHO�� (LQ� 6LPXODWLRQVPRGHOO� XQG�$E�VFKQLWW����������'DV�8QWHUQHKPHQVSODQVSLHO��(LQ�(QWVFKHLGXQJVVSLHO���� 9JO��%OHLFKHU��.�� �8QWHUQHKPXQJVVSLHOH��������6S���������� 9JO��'|UQHU��'���.UHX]LJ��+�:���5HLWKHU��)���6WlXGHO��7���+UVJ����/RKKDXVHQ��������6����II���� =X�HLQHU�8QWHUVFKHLGXQJ�YRQ�V\VWHPWKHRUHWLVFKHU�XQG�HQWVFKHLGXQJVWKHRUHWLVFKHU�.RPSOH�[LWlW� YJO��+DXVFKLOGW��-�� �.RPSOH[LWlW��������6�� �����=X� HLQHU�8QWHUVFKHLGXQJ� ]ZLVFKHQV\VWHPWKHRUHWLVFKHU� XQG� HQWVFKHLGXQJVWKHRUHWLVFKHU� .RPSOH[LWlW� LQ� =XVDPPHQKDQJ� PLW8QWHUQHKPHQVSODQVSLHOHQ�YJO��2UWK��&�� �8QWHUQHKPHQVSODQVSLHOH��������6�����II���� 9JO��$EVFKQLWW����������'DUVWHOOXQJ�GHU�(QWVFKHLGXQJVVLWXDWLRQ�LP�3ODQVSLHO�(S86��%HL�GHUVWRFKVWLVFKHQ� 6LPXODWLRQ� ZLUG� DXFK� 8QJHZLVVKHLW� DOV� 0RGHOOEHVWDQGWHLO� ]XJHODVVHQ�� 8P0RGHOONRPSOH[LWlW�]X�UHGX]LHUHQ�ZLUG� MHGRFK�RIW�GDUDXI�YHU]LFKWHW��REJOHLFK� VLH�ZHVHQWOL�FKHQ�(LQIOX��DXI�GLH�(QWVFKHLGXQJHQ�KDEHQ�NDQQ��9JO��1LVVHQ��9���%LHWKDKQ��-����%HLVSLHO������������6LH�JHK|UW�DEHU�LQ�NHLQHP�)DOO�]X�GHQ�EHHLQIOX�EDUHQ�9DULDEOHQ�
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,Q� GLHVHP� =XVDPPHQKDQJ� YHUWULWW�+DXVFKLOGW GLH� 6LFKWZHLVH� GD�� DXV� HQWVFKHL�GXQJVWKHRUHWLVFKHU�3HUVSHNWLYH�.RPSOH[LWlW�QLFKW�GLH�(LJHQVFKDIW�HLQHV�6\VWHPV�VRQGHUQ�HLQHV�3UREOHPV�GDUVWHOOW��� XQG�GDKHU�JOHLFKVDP�YRQ�3UREOHPNRPSOH[LWlWJHVSURFKHQ� ZHUGHQ� NDQQ�� 6R� I�KUW� GLHVHU� DXV�� ³'LH� HQWVFKHLGXQJVWKHRUHWLVFKH%HWUDFKWXQJVZHLVH�VLHKW�.RPSOH[LWlW�DOV�GLH�(LJHQVFKDIW�HLQHV�3UREOHPV��VSULFKWDOVR�JHQDXJHQRPPHQ�YRQ�3UREOHPNRPSOH[LWlW��6LH�XQWHUQLPPW�GHQ�9HUVXFK��GLH.RPSOH[LWlW�YRQ�DX�HQ��REMHNWEH]RJHQ�]X�EHVWLPPHQ��DOVR�QLFKW�GLH�3HUVSHNWLYHGHV�KDQGHOQGHQ�(QWVFKHLGXQJVWUlJHUV�HLQ]XQHKPHQ�¦�'HU�7HUPLQXV�3UREOHPNRP�SOH[LWlW�EHLQKDOWHW� MHGRFK�EHUHLWV�GHQ� VXEMHNWLYHQ�%H]XJ�� GD�3UREOHPH�NHLQH�RE�MHNWLYHQ�5HDOLWlWHQ�GDUVWHOOHQ��GLH�XQDEKlQJLJ�YRQ�GHQ�6XEMHNWHQ�EHVWHKHQ��9LHO�PHKU�KlQJW�HV�YRQ�HLQHU�3HUVRQ�DE��RE�HLQH�6LWXDWLRQ�DOV�3UREOHP�EH]HLFKQHW�ZHU�GHQ�NDQQ����
+LHU�VROO�.RPSOH[LWlW�GDKHU��LQ�EH]XJ�DXI�GLH�GXUFK�GLH�7HLOQHKPHU�GLUHNW�EHHLQ�IOX�EDUHQ�9DULDEOHQ��DOV�.RQWUROONRPSOH[LWlW�DQJHVHKHQ�ZHUGHQ���� 6LH��GLH�.RQ�WUROONRPSOH[LWlW��VWHOOW�GHPJHPl��GLH�REMHNWLYH�.RPSOH[LWlW�HLQHU�(QWVFKHLGXQJV�VLWXDWLRQ� LP�8QWHUQHKPHQVSODQVSLHO� GDU�� XQG� VWHKW� GHU� VXEMHNWLY�ZDKUJHQRPPH�QHQ�.RPSOH[LWlW�DXI�VHLWHQ�GHV�,QGLYLGXXPV�JHJHQ�EHU��DXI�GLH�LP�IROJHQGHQ�HLQ�JHJDQJHQ�ZHUGHQ�VROO�
����� 'LH�VXEMHNWLYH�.RPSOH[LWlW�HLQHU�(QWVFKHLGXQJVVLWXDWLRQ
'LH�.RPSOH[LWlW�YRP�2EMHNW�KHU�DE]XOHLWHQ�LVW�HLQ�KlXILJ�DQJHZDQGWHV�9HUIDKUHQ�ZREHL�MHGRFK�GLH�:DKUQHKPXQJ�YRQ�.RPSOH[LWlW�GXUFK�GHQ�(QWVFKHLGXQJVWUlJHUQLFKW�EHU�FNVLFKWLJW�ZLUG���� (LQ�6\VWHP�LVW�DEHU�LPPHU�DOV�NRPSOH[�LP�+LQEOLFNDXI�HLQ�*HJHQ�EHU�]X�EHWUDFKWHQ���� ZDV�HV�QRWZHQGLJ�HUVFKHLQHQ�Ol�W��GLH�REMHN�WLYH�.RPSOH[LWlW�HLQHU�6LWXDWLRQ�YRQ�GHU�GXUFK�HLQHQ�(QWVFKHLGXQJVWUlJHU�VXEMHN�WLY�ZDKUJHQRPPHQHQ�.RPSOH[LWlW�DE]XJUHQ]HQ��'LHVH�5HODWLYLWlW�XQG�6XEMHNWEH�
��� 9JO��+DXVFKLOGW��-�� �.RPSOH[LWlW��������6��������� )LVFK��5���:ROI��0�)����+DQGKDEXQJ��������6�������� 'HU�7HUPLQXV�.RQWUROONRPSOH[LWlW�ILQGHW�VLFK�EHL�)XQNH��6ROO�HU�KLHU�MHGRFK�DOV�GLH�GXUFKHLQHQ�7HLOQHKPHU�GHV�3ODQVSLHOV�EHHLQIOX�EDUHQ�9DULDEOHQ�YHUVWDQGHQ�ZHUGHQ��VR�EH]HLFK�QHW�)XQNH GLHVH�DOV�.RQWUROOYDULDEOHQ��.RQWUROONRPSOH[LWlW�GU�FNW�EHL�)XQNH�KLQJHJHQ�GDV9HUKlOWQLV� ]ZLVFKHQ� 6W|UXQJV�� XQG� .RQWUROOYDULDEOHQ� DXV� 9JO�� )XQNH�� -��� �'LDJQRVH�������6��������� .LUVFK��:����+DQGKDEXQJ�������
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]RJHQKHLW� GHU� .RPSOH[LWlW� EHWRQW� DXFK�'|UQHU�� GD� MH� QDFK�:LVVHQVVWDQG� HWZDVNRPSOH[�RGHU�QLFKW�NRPSOH[�HUVFKHLQW��'HU�8PIDQJ�GHU�.RPSOH[LWlW�VWHKW�VRPLWLQ�5HODWLRQ� ]XP�+DQGOXQJVUHSHUWRLUH�� �EHU�ZHOFKHV� GLH�7HLOQHKPHU� YHUI�JHQ����ZRPLW� GLH� .RPSOH[LWlW�� GLH� GXUFK� HLQHQ� (QWVFKHLGXQJVWUlJHU� VXEMHNWLY� ZDKUJH�QRPPHQ�ZLUG��YRQ�GHU�7UDQVSDUHQ]�DEKlQJW��PLW�GHU�HLQ�6\VWHP�ZDKUJHQRPPHQZLUG���� 'LHVH�.RPSOH[LWlW�ZLUG�KLHU�DOV�.RJQLWLYH�.RPSOH[LWlW�EH]HLFKQHW�
,Q�HLQHP�LQWHUDNWLYHQ�$QVDW]�ZLUG�QXQ�GLH�:HFKVHOEH]LHKXQJ�]ZLVFKHQ�GHU�.RQ�WUROONRPSOH[LWlW�� LP� ZHLWHUHQ� 6LQQH� DXFK� GHU� $EELOGXQJVNRPSOH[LWlW�� XQG� GHP*UDG�GHU�.RJQLWLYHQ�.RPSOH[LWlW�HLQHV�,QGLYLGXXPV�ZLFKWLJ�
(V� NRQQWH� GDEHL� EHUHLWV� IHVWJHKDOWHQ�ZHUGHQ�� GD�� VLFK� ]ZLVFKHQ� GHQ�$QQDKPHQGHU� QRUPDWLYHQ� (QWVFKHLGXQJVWKHRULH� XQG� GHQ� $QQDKPHQ� GHU� GHVNULSWLYHQ� (QW�VFKHLGXQJVWKHRULH� HLQH� 'LIIHUHQ]� LGHQWLIL]LHUHQ� Ol�W�� 8QWHU� GHP� $VSHNW� HLQHUhEHUIRUGHUXQJ�GHV�PHQVFKOLFKHQ�$XIIDVVXQJVYHUP|JHQV�EHL�NRQWLQXLHUOLFKHU�2S�WLPLHUXQJ�NRQQWH�GLHVH�QDFK�%URQQHU DXFK�DOV��GXDOH�6SDQQXQJVODJH��EH]HLFKQHWZHUGHQ��'DUXQWHU�ZXUGH�YHUVWDQGHQ��GD��GLH�([LVWHQ]�XQG�%HZlOWLJXQJ�HLQHV�LQ�KDOWOLFK�EHVWLPPWHQ�6DFKSUREOHPV�GHU�([LVWHQ]�XQG�%HZlOWLJXQJ�YRQ�SV\FKLVFK�NRJQLWLY� EHVWLPPWHQ� 6WUH�� JHJHQ�EHUVWHKW�� ZREHL� GLH� (UDUEHLWXQJ� VDFKJHUHFKWHU3UREOHPO|VXQJHQ�JHUDGH]X�DOV�)XQNWLRQ�GHU�6WUH��EHUZLQGXQJ�EHJULIIHQ�ZLUG����
'D�.RPSOH[LWlW�QXQ�DOV�DWWULEXWLYH�(LJHQVFKDIW�YRQ�(QWVFKHLGXQJHQ�DQJHQRPPHQZXUGH�� LVW�ZHLWHUKLQ� GDYRQ� DXV]XJHKHQ�� GD�� DXFK� ]ZLVFKHQ� REMHNWLYHU� XQG� VXE�MHNWLYHU�.RPSOH[LWlW�� UHVSHNWLYH� ]ZLVFKHQ� GHU�.RQWUROONRPSOH[LWlW� XQG� GHU�.R�JQLWLYHQ� .RPSOH[LWlW�� HLQH� 'LIIHUHQ]� EHVWHKW�� 6LH�� GLH� 'LIIHUHQ]�� ZLUNW� DXI� GLH�GXDOH� 6SDQQXQJVODJH�� XQG� I�KUW� GDPLW� ]X� HLQHU� (UK|KXQJ� GHV� SV\FKLVFK�

��� 9JO��EVSZ��'|UQHU��'�� �/RJLN��������6�����I���:LWWH��(�� �,QIRUPDWLRQV�9HUKDOWHQ�������6�������� .DVWQHU��0�� �'HQNHQ��������6�������� 9JO��.LUVFK��:����+DQGKDEXQJ��������6��������� 9JO��$EVFKQLWW� �������'LH� RSHUDWLYH�'LIIHUHQ]� ]ZLVFKHQ� QRUPDWLYHU� XQG� GHVNULSWLYHU� EH�WULHEVZLUWVFKDIWOLFKHU�(QWVFKHLGXQJVWKHRULH�DOV�$XVJDQJVSXQNW�GHU�$QDO\VH�
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NRJQLWLYHQ�6WUHVVHV�� GHU� LP�ZHLWHUHQ� DOV� 3UREOHPNRPSOH[LWlW� EH]HLFKQHW�ZHUGHQVROO����
��� /HUQSUR]HVVEH]RJHQH�.RPSOH[LWlW�LP�8QWHUQHKPHQVSODQVSLHO
����� 'LPHQVLRQHQ� GHU� .RQWUROONRPSOH[LWlW� LP� 8QWHUQHKPHQVSODQ�VSLHO
,Q�GHQ�YRUDQJHJDQJHQHQ�$XVI�KUXQJHQ�OLH�HQ�VLFK�YHUVFKLHGHQH�.RPSOH[LWlWVGL�PHQVLRQHQ�HQWZLFNHOQ��GLH�LQ�=XVDPPHQKDQJ�PLW�GHP�/HUQSUR]H��VWHKHQ��'LHVHZHUGHQ� KLHU� QRFK� HLQPDO� LP� hEHUEOLFN� GDUJHVWHOOW� XQG� LQ� HLQHQ� %H]LHKXQJV]X�VDPPHQKDQJ�PLW�GHQ� LQ�.DSLWHO�YLHU�HQWZLFNHOWHQ�.RPSOH[LWlWVGLPHQVLRQHQ�GHVRIIHQHQ�6\VWHPV�JHVWHOOW����
'LHV�JHVFKLHKW�LQ�$QOHKQXQJ�DQ�GHQ�YRQ�.LHUDV�	�3ROVRQ�EHVFKULHEHQHQ�=XVDP�PHQKDQJ�� ³7R� GHVFULEH� XVHU� FRPSOH[LW\� IXOO\� DQG� XVHIXOO\�� LW� LV� HVVHQWLDO� WR� EHDEOH�WR�GHVFULEH�WKH�GHYLFH�LQ�D�ZD\�WKDW�FDQ�EH�UHODWHG�WR�WKH�NQRZOHGJH�UHTXLUHGWR�RSHUDWH� LW¦���� 'DEHL�ZLUG��NQRZOHGJH��LQ�GLHVHP�=XVDPPHQKDQJ�DOV�JHQHUDO�LVLHUEDUHV� 6\VWHPZLVVHQ� YHUVWDQGHQ�� ZR]X� .RPSOH[LWlW� LQ� LKUHU� (LJHQVFKDIW� DOVDWWULEXWLYH�(LJHQVFKDIW�YRQ�6\VWHPHQ�]X�]lKOHQ�LVW����
'LH� ]XVDPPHQIDVVHQGH� 'DUVWHOOXQJ� GHU� .RPSOH[LWlWVGLPHQVLRQHQ�� GLH� LQ� =X�VDPPHQKDQJ�PLW�GHP�/HUQSUR]H��VWHKHQ��HUJLEW�VLFK�]XQlFKVW�ZLH�IROJW�
,Q�=XVDPPHQKDQJ�PLW� GHP�/HUQSUR]H�� VWHKW� ]XQlFKVW� GLH� LQ�.DSLWHO� YLHU� DQJH�I�KUWH� $EELOGXQJVNRPSOH[LWlW���� 6LH� NDQQ� GDKHU� KLHU� DOV� HUVWH� .RPSOH[LWlWVGL�PHQVLRQ�DQJHI�KUW�ZHUGHQ��:HLWHUKLQ�ZXUGH�LP�+LQEOLFN�DXI�GLH�8QWHUVFKHLGXQJ]ZLVFKHQ� 6LPXODWLRQVPRGHOO� XQG� (QWVFKHLGXQJVVSLHO� HLQH� 8QWHUVFKHLGXQJ� ]ZL�VFKHQ� V\VWHPWKHRUHWLVFKHU� XQG� HQWVFKHLGXQJVWKHRUHWLVFKHU� .RPSOH[LWlW� YRUJH�
��� (V�VROO�DQJHPHUNW�ZHUGHQ��GD��KLHU�NHLQH�$XVVDJH�GDU�EHU�JHPDFKW�ZHUGHQ�NDQQ��RE�KLHUQXU� HLQH� 9HUVWlUNXQJ� GHV� SV\FKLVFK�NRJQLWLYHQ� 6WUHVVHV� YRUOLHJW� RGHU� GLH� .RPSOH[LWlWP|JOLFKHUZHLVH�GHVVHQ�$XVO|VHU�LVW���� 9JO��$EVFKQLWW��������'LIIHUHQ]LHUXQJ�XQG�.RPSOH[LWlW�LP�8QWHUQHKPHQVSODQVSLHO���� .LHUDV��'���3ROVRQ��3�*����$SSURDFK��������6��������� 9JO��$EVFKQLWW� �������.RPSOH[LWlW� DOV� DWWULEXWLYH� (LJHQVFKDIW� YRQ� 6\VWHPHQ� VRZLH�$E�VFKQLWW������'LH�XQWHUQHKPHULVFKH�+DQGOXQJVNRPSHWHQ]�
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QRPPHQ�� 'DEHL� NDQQ� GLH� HQWVFKHLGXQJVWKHRUHWLVFKH� .RPSOH[LWlW� DOV� (QWVFKHL�GXQJVNRPSOH[LWlW�EH]HLFKQHW�ZHUGHQ��'LHVH�LVW�GDQQ�ZLHGHUXP�QDFK�EHHLQIOX�ED�UHQ� XQG� QLFKW�EHHLQIOX�EDUHQ� 9DULDEOHQ� ]X� XQWHUVFKHLGHQ�� ZREHL� GLH� (QWVFKHL�GXQJVNRPSOH[LWlW��ZHOFKH�GLH�EHHLQIOX�EDUHQ�9DULDEOHQ�XPID�W��DOV�.RQWUROONRP�SOH[LWlW�EH]HLFKQHW�ZLUG���� 'LH�.RJQLWLYH�.RPSOH[LWlW�PHLQW�VFKOLH�OLFK�GLH�VXE�MHNWLYH�:DKUQHKPXQJ� YRQ� .RPSOH[LWlW� DXI� 6HLWHQ� GHV� ,QGLYLGXXPV� XQG� EHUXKWDXI�NRPSOH[LWlWVDEKlQJLJHQ�)DNWRUHQ�GHU�$XIJDEHQVFKZLHULJNHLW����
(V�ODVVHQ�VLFK�GDKHU�GLH�IROJHQGHQ�'LPHQVLRQHQ�YRQ�.RPSOH[LWlW�IHVWVWHOOHQ�
.203/(;,7b76',0(16,21�, $EELOGXQJVNRPSOH[LWlW.203/(;,7b76',0(16,21�,, (QWVFKHLGXQJVNRPSOH[LWlW.203/(;,7b76',0(16,21�,,, .RQWUROONRPSOH[LWlW.203/(;,7b76',0(16,21�,9 .RJQLWLYH�.RPSOH[LWlW
'LH�LQ�.DSLWHO�YLHU�DEJHOHLWHWHQ�.RPSOH[LWlWVJUDGH�XQG�.RPSOH[LWlWVGLPHQVLRQHQHLQHV�RIIHQHQ�6\VWHPV�VWHKHQ�QXQ�LQ�=XVDPPHQKDQJ�PLW�GHU�.RPSOH[LWlWVGLPHQ�VLRQ�.RQWUROONRPSOH[LWlW��ZREHL�VWHWV�DXI�GLH�EHHLQIOX�EDUHQ�9DULDEOHQ�DEJHVWHOOWZLUG��6LH�VHLHQ�KLHU�QRFK�HLQPDO�DQJHI�KUW����
.203/(;,7b76',0(16,21�,, .RPSOH[LWlWVJUDG�.�,,.203/(;,7b76',0(16,21�,,, .RPSOH[LWlWVJUDG�.�,,,.203/(;,7b76',0(16,21�,9 .RPSOH[LWlWVJUDG�.�,9.203/(;,7b76',0(16,21�9 .RPSOH[LWlWVJUDG�.�9
.203/(;,7b76',0(16,21�9, .RPSOH[LWlWVGLPHQVLRQ�.�9,.203/(;,7b76',0(16,21�9,, .RPSOH[LWlWVGLPHQVLRQ�.�9,,.203/(;,7b76',0(16,21�9,,, .RPSOH[LWlWVGLPHQVLRQ�.�9,,,

��� 9JO��$EVFKQLWW��������'LH�REMHNWLYH�.RPSOH[LWlW�HLQHU�(QWVFKHLGXQJVVLWXDWLRQ���� 9JO��$EVFKQLWW��������'LH�REMHNWLYH�.RPSOH[LWlW�HLQHU�(QWVFKHLGXQJVVLWXDWLRQ���� 9JO��$EVFKQLWW��������'LH�VXEMHNWLYH�.RPSOH[LWlW�HLQHU�(QWVFKHLGXQJVVLWXDWLRQ���� 9JO��$EVFKQLWW����������.RPSOH[LWlW�LP�8QWHUQHKPHQVSODQVSLHO�XQG�$EVFKQLWW��������(QW�ZLFNOXQJ�HLQHV�.RPSOH[LWlWVPD�HV�I�U�GDV�RIIHQH�6\VWHP�GHU�8QWHUQHKPXQJ�
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(V�ZXUGH�QXQ�GDYRQ�DXVJHJDQJHQ��GD��REMHNWLYH�XQG� VXEMHNWLYH�.RPSOH[LWlW� LQHLQHU�:HFKVHOEH]LHKXQJ�VWHKHQ��'D�GLH�REMHNWLYH�.RPSOH[LWlW�KLHU�GLH�.RQWUROO�NRPSOH[LWlW� GDUVWHOOW�� VWHKW� VLH� LQ�:HFKVHOEH]LHKXQJ�PLW� GHU� VXEMHNWLYHQ�:DKU�QHKPXQJ� GHU� .RQWUROONRPSOH[LWlW�� DOVR� GHU� .RJQLWLYHQ� .RPSOH[LWlW�� DXI� VHLWHQHLQHV�7HLOQHKPHUV�DQ�HLQHP�8QWHUQHKPHQVSODQVSLHO��'LH�XQWHU�GHU�.RPSOH[LWlWV�GLPHQVLRQ�.RQWUROONRPSOH[LWlW�DQJHQRPPHQHQ�.RPSOH[LWlWVJUDGH�XQG�.RPSOH�[LWlWVGLPHQVLRQHQ�.,�¤�.9,,,�VWHOOHQ�GDKHU�GLH�SRWHQWLHOOHQ�:LUNIDNWRUHQ�DXI�GLH.RJQLWLYH� .RPSOH[LWlW� HLQHV� 7HLOQHKPHUV� GDU��:LUG� LQ� GLHVHP� =XVDPPHQKDQJGLH� .RQWUROONRPSOH[LWlW�� PLW� GHQ� .RPSOH[LWlWVJUDGHQ� XQG� .RPSOH[LWlWVGLPHQ�VLRQHQ�.,�¤�.9,,,�� LQ�%H]LHKXQJ�]X� GHU�.RJQLWLYHQ�.RPSOH[LWlW� DXI� VHLWHQ� GHV7HLOQHKPHUV� JHVWHOOW�� VR� Ol�W� VLFK� HLQH� SRWHQWLHOOH�'LIIHUHQ]� ]ZLVFKHQ� REMHNWLYHUXQG�VXEMHNWLYHU�.RPSOH[LWlW� DXI� VHLWHQ�GHV�7HLOQHKPHUV� DOV�3UREOHPNRPSOH[LWlWLGHQWLIL]LHUHQ��>9JO��$EELOGXQJ����@�

.RPSOH[LWlWVJUDG�.�,,

.RPSOH[LWlWVJUDG�.�9.RPSOH[LWlWVJUDG�.�,9

.RPSOH[LWlWVJUDG�.�,,,

.RPSOH[LWlWVGLPHQVLRQ�.�9,,,

.RPSOH[LWlWVGLPHQVLRQ�.�9, .RPSOH[LWlWVGLPHQVLRQ�.�9,,

$EELOGXQJ����� 'LH�.RQWUROONRPSOH[LWlW�HLQHV�RIIHQHQ�6\VWHPV�XQG�LKU=XVDPPHQKDQJ�PLW�GHU�.RJQLWLYHQ�.RPSOH[LWlW�HLQHV3ODQVSLHOWHLOQHKPHUV�PLW .RQWUROONRPSOH[LWlW�� REMHNWLYH� .RPSOH[LWlW� GHV� 8QWHUQHK�PHQVSODQVSLHOPRGHOOV�LQ�EH]XJ�DXI�GLH�EHHLQIOX�EDUHQ�9DULD�EOHQ
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 .RJQLWLYH�.RPSOH[LWlW�� LQ�EH]XJ�DXI�GLH�EHHLQIOX�EDUHQ�9D�ULDEOHQ� VXEMHNWLY� ZDKUJHQRPPHQH� .RPSOH[LWlW� HLQHV� 7HLO�QHKPHUV 'HU�*UDG�DQ�3UREOHPNRPSOH[LWlW�HLQHV�7HLOQHKPHUV

:LUG�GLHVH�3UREOHPNRPSOH[LWlW� QXQ� LQ�=XVDPPHQKDQJ�PLW� 3HUVRQHQPHUNPDOHQJHVWHOOW��VR�NDQQ�VLH�DOV�6\VWHPVFKZLHULJNHLW� LGHQWLIL]LHUW�ZHUGHQ��ZRUDXI�LP�IRO�JHQGHQ�HLQJHJDQJHQ�ZHUGHQ�VROO�
����� 'LH�6\VWHPVFKZLHULJNHLW��$XVGUXFN�GHU�3UREOHPNRPSOH[LWlW�LQ:LVVHQVJU|�HQ
,P�YRUDQJHKHQGHQ�$EVFKQLWW�ZXUGH�GDYRQ�DXVJHJDQJHQ��GD��DXI�VHLWHQ�GHV�7HLO�QHKPHUV� DQ� HLQHP� 8QWHUQHKPHQVSODQVSLHO� HLQH� SRWHQWLHOOH� 'LIIHUHQ]� ]ZLVFKHQREMHNWLYHU�XQG�VXEMHNWLYHU�.RPSOH[LWlW�� UHVSHNWLYH�.RQWUROONRPSOH[LWlW�XQG�.R�JQLWLYHU�.RPSOH[LWlW�H[LVWLHUW��'LHVH�ZXUGH�DOV�3UREOHPNRPSOH[LWlW�EH]HLFKQHW����:HLWHUKLQ� ZXUGH� .RPSOH[LWlW� DOV� DWWULEXWLYH� (LJHQVFKDIW� YRQ� (QWVFKHLGXQJHQDQJHQRPPHQ���� (V�NDQQ�GDKHU�GDYRQ�DXVJHJDQJHQ�ZHUGHQ��GD��VLFK�GHU�8PIDQJDQ� 3UREOHPNRPSOH[LWlW� DXI� VHLWHQ� GHV� ,QGLYLGXXPV� DXI� VHLQ� (QW�VFKHLGXQJVYHUKDOWHQ�DXVZLUNW�XQG�HV�HUVFKHLQW�GDKHU�QDKHOLHJHQG��3UREOHPPHUN�PDOH�XQG�3HUVRQHQPHUNPDOH�JHJHQ�EHU]XVWHOOHQ�
6ROFK� HLQH�*HJHQ�EHUVWHOOXQJ� ILQGHW� VLFK� EHL�+XVV\� (U� VWHOOW� 3UREOHPPHUNPDOHYHUVXV� 3HUVRQPHUNPDOH� XQWHU� GHP� 7HUPLQXV� 3UREOHPVFKZLHULJNHLW� JHJHQ�EHU�'DEHL�VLHKW�HU�DOV�3UREOHPPHUNPDOH�GLH�$Q]DKO�GHU�9DULDEOHQ��GHUHQ�9HUQHW]WKHLWVRZLH� GHUHQ� 7UDQVSDUHQ]� DQ� XQG� ID�W� GLHVH� XQWHU� GHP� 7HUPLQXV� 3UREOHPNRP�SOH[LWlW� ]XVDPPHQ�� 'LHVH NDQQ�� QDFK�)LVFK� 	� :ROI�� XQWHU� $QZHQGXQJ� GHU� V\�VWHPWKHRUHWLVFKHQ�.RPSOH[LWlWVGLPHQVLRQHQ�YRQ�/XKPDQQ�����DXFK�ZHLWHU�JHID�WZHUGHQ��6LH�GHILQLHUHQ�ZLH�IROJW��³'LH�.RPSOH[LWlW�HLQHV�3UREOHPV�NDQQ�GHILQLHUWZHUGHQ�HUVWHQV�GXUFK�GLH�$Q]DKO�VHLQHU�(OHPHQWH��]ZHLWHQV�GXUFK�GLH�0HQJH�GHU%H]LHKXQJHQ�]ZLVFKHQ�GLHVHQ�(OHPHQWHQ��5HODWLRQHQ��XQG�GULWWHQV�GXUFK�GLH�9HU�
��� 9JO��$EVFKQLWW��������'LPHQVLRQHQ�GHU�.RQWUROONRPSOH[LWlW�LP�8QWHUQHKPHQVSODQVSLHO���� 9JO��$EVFKQLWW������.RPSOH[LWlW�DOV�DWWULEXWLYH�(LJHQVFKDIW�YRQ�(QWVFKHLGXQJHQ�
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VFKLHGHQDUWLJNHLW�GLHVHU�%H]LHKXQJHQ��ZREHL�RIW�QXU�GLH�5HODWLRQ��$EKlQJLJNHLW�EHU�FNVLFKWLJW�ZLUG��$OV�YLHUWHU�$VSHNW�JLOW�YLHOIDFK�GLH�=HLWGLPHQVLRQ��ZREHL�GLH9HUlQGHUXQJHQ�GHU�.RPSOH[LWlWVNRQVWLWXHQWHQ�SUR�=HLWHLQKHLW�EHU�FNVLFKWLJW�ZHU�GHQ�>���@¦���� ,Q�HLQHP�ZHLWHUHQ�3UREOHP]XVDPPHQKDQJ�QHQQHQ�VLH�QRFK�GLH�.RP�SRQHQWHQ� GHU� $Q]DKO� XQG� GHU� 9HUVFKLHGHQDUWLJNHLW� GHU� %H]LHKXQJHQ� ]ZLVFKHQHLQHP�3UREOHP�XQG�DQGHUHQ�3UREOHPHQ����
6RZRKO�+XVV\�DOV�DXFK�)LVFK�	�:ROI�JHKHQ�GDPLW�YRQ�HLQHU�REMHNWLYHQ�.RPSOH�[LWlW�DXV��GLH�VLH�DOV�3UREOHPNRPSOH[LWlW�NODVVLIL]LHUHQ��+LHU�ZLUG�KLQJHJHQ�ZHLWHUGDYRQ�DXVJHJDQJHQ��GD��3UREOHPH�HUVW�LQ�EH]XJ�DXI�HLQ�*HJHQ�EHU�HUZDFKVHQ��(VZLUG� GDKHU� ZHLWHUKLQ� YRQ� GHP� 7HUPLQXV� .RQWUROONRPSOH[LWlW�� PLW� GHQ� LGHQWLIL�]LHUWHQ� .RPSOH[LWlWVJUDGHQ� XQG� .RPSOH[LWlWVGLPHQVLRQHQ�� *HEUDXFK� JHPDFKW�(EHQVR� ZLUG� LQIROJHGHVVHQ� DQ� GLHVHU� 6WHOOH� DXFK� QLFKW� GHU� 7HUPLQXV� 3UREOHP�PHUNPDOH�JHEUDXFKW��VRQGHUQ�GHU�7HUPLQXV�6\VWHPPHUNPDOH�VRZLH�ZHLWHUKLQ�GHU%HJULII�6\VWHPVFKZLHULJNHLW�

6\VWHPVFKZLHULJNHLW
6\VWHPPHUNPDOH 3HUVRQPHUNPDOH

$Q]DKO�GHU�9DULDEOHQ

7UDQVSDUHQ]

8PIDQJ
9HUI�JEDUNHLW

6WUXNWXU

8PIDQJ

6WUXNWXU
9HUI�JEDUNHLW9HUQHW]WKHLW

.217
52//

.20
3/(;

,7b7

)$.7
(1:

,66(1

23(5
$7,2

16:
,66(1

$EELOGXQJ����� 5DKPHQNRQ]HSWLRQ� ]XP� %HJULII� GHU6\VWHPVFKZLHULJNHLW���
$OV� 3HUVRQHQPHUNPDOH� NODVVLIL]LHUW�+XVV\ 8PIDQJ�� 9HUI�JEDUNHLW� XQG� 6WUXNWXUGHV�)DNWHQZLVVHQV�VRZLH�8PIDQJ��9HUI�JEDUNHLW�XQG�6WUXNWXU�GHV�2SHUDWLRQVZLV�VHQV�� >9JO�� XQWHU� %HU�FNVLFKWLJXQJ� GHU� 7HUPLQL� .RQWUROONRPSOH[LWlW�� 6\VWHP�PHUNPDOH�XQG�6\VWHPVFKZLHULJNHLW�$EELOGXQJ����@�
��� 9JO��/XKPDQQ��1�� �.RPSOH[LWlW��������6S�������I���� )LVFK��5���:ROI��0�)����+DQGKDEXQJ��������6�������� )LVFK��5���:ROI��0�)����+DQGKDEXQJ��������6�����
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'DPLW�VWHKHQ�GHU�.RQWUROONRPSOH[LWlW��GLH�GXUFK�GDV�,QGLYLGXXP�]X�NRQWUROOLHUHQLVW��GLH�3HUVRQPHUNPDOH�)DNWHQZLVVHQ�XQG�+DQGOXQJVZLVVHQ�JHJHQ�EHU��GLH�XQWHUGHP�%HJULII�GHU�6\VWHPVFKZLHULJNHLW�VXEVXPLHUW�ZHUGHQ�N|QQHQ��:LUG�QXQ�GDYRQDXVJHJDQJHQ�� GD�� HLQH� %HZlOWLJXQJ� GHU� .RQWUROONRPSOH[LWlW� GXUFK� GHQ� (LQVDW]YRQ�:LVVHQVJU|�HQ� DXI� 6HLWHQ� GHV� ,QGLYLGXXPV� HUIROJW�� VR� LVW� ZHLWHUKLQ� GDYRQDXV]XJHKHQ�� GD�� GLH� 3UREOHPNRPSOH[LWlW�� GLH� DOV� 'LIIHUHQ]� ]ZLVFKHQ� .RQWUROO�NRPSOH[LWlW�XQG�.RJQLWLYHU�.RPSOH[LWlW�DQJHQRPPHQ�ZXUGH��DXFK�DOV�:LVVHQV�GHIL]LW�DXI�VHLWHQ�GHV�,QGLYLGXXPV�DXVJHGU�FNW�ZHUGHQ�NDQQ�

.RPSOH[LWlWVJUDG�.�,,

.RPSOH[LWlWVJUDG�.�9.RPSOH[LWlWVJUDG�.�,9

.RPSOH[LWlWVJUDG�.�,,,

.RPSOH[LWlWVGLPHQVLRQ�.�9,,,

.RPSOH[LWlWVGLPHQVLRQ�.�9, .RPSOH[LWlWVGLPHQVLRQ�.�9,,

$EELOGXQJ����� 'LH�.RQWUROONRPSOH[LWlW�HLQHV�RIIHQHQ�6\VWHPV�XQG�LKU=XVDPPHQKDQJ�PLW�GHP�9RUZLVVHQ�HLQHV�3ODQVSLHOWHLO�QHKPHUV�PLW .RQWUROONRPSOH[LWlW� DOV�$XVGUXFN� JHQHUDOLVLHUEDUHQ�6\VWHP�ZLVVHQV�� GD�.RPSOH[LWlW� DOV� DWWULEXWLYH�(LJHQVFKDIW� YRQ� 6\�VWHPHQ�DQJHQRPPHQ�ZXUGH 9RUZLVVHQ�HLQHV�3ODQVSLHOWHLOQHKPHUV :LVVHQVGHIL]LW��1RWZHQGLJHU�:LVVHQVHUZHUE

��� ,Q�$QOHKQXQJ�DQ�+XVV\��:����'HQNSV\FKRORJLH��������6������
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:LUG�GLHVHU�6DFKYHUKDOW�ZLHGHUXP� LQ� HLQHP�3RODUNRRUGLQDWHQV\VWHP�GDUJHVWHOOW�JHOLQJW�HV�GDV�:LVVHQVGHIL]LW�IRUPDO�]X�EHVWLPPHQ��'DEHL�XPID�W�GHU�%HJULII�6\�VWHPVFKZLHULJNHLW�GLH�6\VWHP��XQG�3HUVRQPHUNPDOH��GLH��XQWHU�GHU�$QQDKPH�HL�QHU�SRWHQWLHOOHQ�'LIIHUHQ]��GHQ�8PIDQJ�DQ�QRWZHQGLJHP�:LVVHQVHUZHUE�DXI�VHL�WHQ�GHV� ,QGLYLGXXPV�DXVGU�FNHQ�XQG�DOV�:LVVHQVGHIL]LW� EH]HLFKQHW�ZHUGHQ� N|Q�QHQ��'DEHL�ZLUG�XQWHU�%HU�FNVLFKWLJXQJ�GHU�1RWZHQGLJNHLW�HLQHU�$QSDVVXQJ�GHU3ODQVSLHONRPSOH[LWlW� DQ� GDV� 9RUZLVVHQ� GHU� 7HLOQHKPHU��� GHU� %HJULII� 9RUZLV�VHQ��� YHUZHQGHW��>9JO��$EELOGXQJ����@�
8QWHU� %HU�FNVLFKWLJXQJ� GHU� YRQ�+XVV\� NODVVLIL]LHUWHQ� 3HUVRQHQPHUNPDOH� NDQQGDV� 9RUZLVVHQ� QXQ� ZLHGHUXP� DOV� )DNWHQ�� XQG� 2SHUDWLRQVZLVVHQ� DQJHQRPPHQZHUGHQ��:HLWHUKLQ�NDQQ�XQWHU�GHP�$VSHNW��GD��.RPSOH[LWlW�DOV�DWWULEXWLYH�(LJHQ�VFKDIW� HLQHV� 6\VWHPV� XQG� GDPLW� DOV� 0HUNPDO� JHQHUHOOHQ� 6\VWHPZLVVHQV� DQJH�QRPPHQ�ZXUGH��GHU�6FKOX��JH]RJHQ�ZHUGHQ��GD��JHQHUHOOHV�6\VWHPZLVVHQ�JHQH�UHOOHV�)DNWHQ��XQG�2SHUDWLRQVZLVVHQ�EHLQKDOWHW�XQG�GLH�$XIVWHOOXQJ�GHU�IROJHQGHQ+\SRWKHVH�HUP|JOLFKW�

�'DV�JHQHUHOOH�6\VWHPZLVVHQ��PLW�GHQ�JHQHUHOOHQ�.RPSR�QHQWHQ� )DNWHQ�� XQG� 2SHUDWLRQVZLVVHQ�� VWHOOW� GLH� PHWDNR�JQLWLYH�.RPSRQHQWH�]X�EHUHLFKVVSH]LILVFKHP�)DNWHQ��XQG2SHUDWLRQVZLVVHQ�GDU��
)�U�GLH�ZHLWHUHQ�%HWUDFKWXQJHQ�NRQQWH�LQ�GLHVHP�=XVDPPHQKDQJ�EHUHLWV� IHVWJH�VWHOOW�ZHUGHQ��GD��HLQ�EHWULHEVZLUWVFKDIWOLFKHU�([SHUWH�DOV�HLQH�3HUVRQ�DQ]XVHKHQLVW��GLH�VRZRKO��EHU�HLQ�XPIDQJUHLFKHV�EHUHLFKVVSH]LILVFKHV�:LVVHQ��DOV�DXFK��EHUJHQHUDOLVLHUEDUHV�6\VWHPZLVVHQ�VRZLH�KHXULVWLVFKHV�:LVVHQ�YHUI�JW���� :HLWHUKLQNRQQWHQ� GLHVH�:LVVHQVDUWHQ� DOV� %HVWDQGWHLOH� XQWHUQHKPHULVFKHU� +DQGOXQJVNRP�SHWHQ]� DQJHQRPPHQ� ZHUGHQ�� ZRPLW� GLH� 5HOHYDQ]� GLHVHV� $VSHNWHV� I�U� GLH� %H�WULHEVZLUWVFKDIWVOHKUH� EHUHLWV� DXIJH]HLJW� ZXUGH���� )LQGHW� DX�HUGHP� GLH� DXIJH�VWHOOWH� +\SRWKHVH� LQ� GHU� 'HILQLWLRQ� HLQHV� EHWULHEVZLUWVFKDIWOLFKHQ� ([SHUWHQ� %H�
��� 9JO��$EVFKQLWW������������=XP�=XVDPPHQKDQJ�YRQ�.RPSOH[LWlW�XQG�/HUQHUIROJ���� 9JO��$EVFKQLWW��������9RUZLVVHQ��6SLHJHO�GHV�(UIDKUXQJVKLQWHUJUXQGHV�HLQHV�,QGLYLGXXPV���� 9JO��$EVFKQLWW� �������8QWHUVXFKXQJVGHVLJQV� ]XP�8PJDQJ� YRQ� 3HUVRQHQ�PLW� NRPSOH[HQEHWULHEVZLUWVFKDIWOLFKHQ�6\VWHPHQ���� 9JO��$EVFKQLWW������'LH�XQWHUQHKPHULVFKH�+DQGOXQJVNRPSHWHQ]�
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U�FNVLFKWLJXQJ��VR�NDQQ�GHQ�ZHLWHUHQ�%HWUDFKWXQJHQ�GLH� IROJHQGH�'HILQLWLRQ�]X�JUXQGH�JHOHJW�ZHUGHQ�

%HL� HLQHP� EHWULHEVZLUWVFKDIWOLFKHQ� ([SHUWHQ� KDQGHOW� HVVLFK� XP� HLQH� 3HUVRQ�� GLH� VRZRKO� �EHU� HLQ� XPIDQJUHLFKHVEHUHLFKVVSH]LILVFKHV� :LVVHQ�� �EHU� GDPLW� LQ� =XVDPPHQ�KDQJ� VWHKHQGHV�PHWDNRJQLWLYHV�6\VWHPZLVVHQ� VRZLH�ZHL�WHUKLQ� KHXULVWLVFKHV�:LVVHQ� YHUI�JW��ZREHL� GLHVH� DXFK� DQGLHVHU� 6WHOOH� DOV� %HVWDQGWHLO� XQWHUQHKPHULVFKHU� (QWVFKHL�GXQJVNRPSHWHQ]�DQJHQRPPHQ�ZHUGHQ�
:HLWHUKLQ� NDQQ� GDYRQ� DXVJHJDQJHQ� ZHUGHQ�� GD�� GLHVH�:LVVHQVDUWHQ� DXI� VHLWHQHLQHV� EHWULHEVZLUWVFKDIWOLFKHQ� ([SHUWHQ� LQ� )RUP� HLQHV� PHQWDOHQ� 0RGHOOV� UHSUl�VHQWLHUW�ZHUGHQ��GD�GLHVH�DOV�K\EULGH�6\VWHPH�DQJHQRPPHQ�ZHUGHQ�N|QQHQ�����,QGLHVHP� =XVDPPHQKDQJ� LVW� QXQ� DXI� GLH� LQ� .DSLWHO� GUHL� DXVJHI�KUWHQ� ([SHUWHQ�1RYL]HQ�9HUJOHLFKH��� ]XU�FN]XNRPPHQ�� 6R� LVW� GDYRQ� DXV]XJHKHQ�� GD�� HLQ� EH�WULHEVZLUWVFKDIWOLFKHU�1RYL]H��DXVJHKHQG�YRP�VHLQHP�(QWZLFNOXQJVVWDQG��ZHOFKHUKLHU�GXUFK�VHLQ�9RUZLVVHQ�LQ�GHQ�UHOHYDQWHQ�'LPHQVLRQHQ�UHSUlVHQWLHUW�ZLUG��VHLQPHQWDOHV�0RGHOO�LP�8PJDQJ�PLW�HLQHP�8QWHUQHKPHQVSODQVSLHO�ZLHGHUXP�LQ�GHQUHOHYDQWHQ� 'LPHQVLRQHQ� ZHLWHUHQWZLFNHOW�� 'LHVH� :LVVHQVJU|�HQ�� GLH� GHV� EH�WULHEVZLUWVFKDIWOLFKHQ� ([SHUWHQ�� VWHOOHQ� IROJOLFK� GLH� =LHOJU|�H� LP� EHWULHEVZLUW�VFKDIWOLFKHQ�/HUQSUR]H��GDU�
,Q�GLHVHP�=XVDPPHQKDQJ�LVW�HV�QXQ�ZLFKWLJ�GLH�LQ�.DSLWHO�I�QI�DQJHI�KUWHQ�0R�GHOOH�GHU�3V\FKRORJLH�KHUDQ]X]LHKHQ��6LH�P�VVHQ�KLHU�LQ�EH]XJ�]XP�EHWULHEVZLUW�VFKDIWOLFKHQ� /HUQSUR]H�� LP� 8QWHUQHKPHQVSODQVSLHO� JHVWHOOW� ZHUGHQ�� XP� $XI�VFKOX���EHU�GLH�,QIRUPDWLRQVYHUDUEHLWXQJ�EHLP�0HQVFKHQ�LP�+LQEOLFN�DXI�GLH�I�UHLQHQ� EHWULHEVZLUWVFKDIWOLFKHQ� ([SHUWHQ� LGHQWLIL]LHUWHQ� :LVVHQVJU|�HQ� ]X� HUODQ�

��� 9JO��$EVFKQLWW� �����0HQWDOH�0RGHOOH� DOV� DQDORJHV�5HSUlVHQWDWLRQVV\VWHP�NRPSOH[HU�6\�VWHPH���� 9JO��$EVFKQLWW��������.RQWUDVWLYH�0HWKRGH�GHU�([SHUWHQ�1RYL]HQ�9HUJOHLFKH�
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JHQ��,P�IROJHQGHQ�ZLUG�GD]X�]XQlFKVW�GLH�$&7�7KHRULH�YRQ�$QGHUVRQ��� ZLHGHUDXIJHJULIIHQ�
��� %HWULHEVZLUWVFKDIWOLFKH� /HUQSUR]HVVH� LP� 8QWHUQHKPHQVSODQ�VSLHO
����� =XU� 5HOHYDQ]� GHU� $&7�7KHRULH� LQ� GHU� %HWULHEVZLUWVFKDIWV�OHKUH
������� ,QWHUSUHWDWLRQ� NRJQLWLYHU� EHWULHEVZLUWVFKDIWOLFKHU� /HUQSUR�]HVVH�GXUFK�GLH�$&7�7KHRULH
,Q� =XVDPPHQKDQJ�PLW� /HUQSUR]HVVHQ� LP�8QWHUQHKPHQVSODQVSLHO� HUIROJWH� GXUFK2UWK EHUHLWV� HLQH� ,QWHUSUHWDWLRQ� EHWULHEVZLUWVFKDIWOLFKHU� /HUQSUR]HVVH� PLW� GHU$&7�7KHRULH�� $XI� GLHVH� $UEHLW� ZLUG� KLHU� EH]XJ� JHQRPPHQ�� 'DV� EHWULHEVZLUW�VFKDIWOLFKH�:LVVHQ� NDQQ� ]XQlFKVW�� XQWHU� ,QWHUSUHWDWLRQ� GXUFK� GLH� $&7�7KHRULHYRQ�$QGHUVRQ�� QDFK� GHNODUDWLYHP�XQG� SUR]HGXUDOHP�:LVVHQ� XQWHUVFKLHGHQ�ZHU�GHQ����
*HPl�� GHQ� $XVI�KUXQJHQ� YRQ�2UWK� NDQQ� GDYRQ� DXVJHJDQJHQ� ZHUGHQ�� GD�� HLQ3ODQVSLHOWHLOQHKPHU� EHUHLWV� YRU� %HJLQQ� GHV� 3ODQVSLHOVHPLQDUV� �EHU� GHNODUDWLYHXQG�SUR]HGXUDOH�:LVVHQVEHVWlQGH�YHUI�JW��'DEHL� NDQQ� GHNODUDWLYHV� EHWULHEVZLUW�VFKDIWOLFKHV� :LVVHQ� EVSZ�� :LVVHQ� �EHU� .RVWHQ� XQG� 3URGXNWLRQVIDNWRUHQ�� RGHUDXFK� �EHU� XQWHUQHKPHULVFKH� 7HLOEHUHLFKH� XQG� GD]ZLVFKHQ� H[LVWLHUHQGH� ,QWHUGH�SHQGHQ]HQ� VHLQ�� 3UR]HGXUDOHV� EHWULHEVZLUWVFKDIWOLFKHV� :LVVHQ� EHLQKDOWHW� EVSZ�:LVVHQ��EHU�=LHOELOGXQJ�VRZLH�3UREOHPHUNHQQWQLV�XQG�¤DQDO\VH��ZHLWHUKLQ�$OWHU�QDWLYHQVXFKH�XQG�3URJQRVH�DOV�DXFK�VFKOLH�OLFK�%HZHUWXQJ�XQG�(QWVFKHLGXQJ��(VNDQQ�DXFK�DOV�:LVVHQ��EHU�0HWKRGHQ�XQG�7HFKQLNHQ�LQWHUSUHWLHUW�ZHUGHQ�
'HNODUDWLYHU�:LVVHQVHUZHUE�HUIROJW�QXQ�LQ�GHU� ,QIRUPDWLRQVSKDVH�GHV�3ODQVSLHOV�+LHU�ZLUG�GDV�)DNWHQZLVVHQ��EHU�GHQ�LP�0RGHOO�DEJHELOGHWHQ�5HDOLWlWVDXVVFKQLWW
��� 9JO��$EVFKQLWW��������$QGHUVRQ�V $&7�7KHRULH��=XU�'LVNXVVLRQ�GHU�LQ�.DSLWHO�I�QI�DXVJH�I�KUWHQ� 3URGXNWLRQVV\VWHPH� YRQ�'|UQHU�� 1HZHOO�XQG�$QGHUVRQ� YJO�� ZHLWHUKLQ�$EVFKQLWW�����'LVNXVVLRQ�XQG�*HJHQ�EHUVWHOOXQJ�GHU�3URGXNWLRQVV\VWHPH���� 9JO��2UWK��&����8QWHUQHKPHQVSODQVSLHOH��������6�����II�XQG�GLH�GRUW�DQJHJHEHQH�/LWHUDWXU�
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HUZRUEHQ�VRZLH�ZHLWHUKLQ�LP�*HGlFKWQLV�JHVSHLFKHUW��'DEHL�LVW�YRQ�HLQHP�OHGLJ�OLFK� VFKHPDWLVFKHQ� XQG� O�FNHQKDIWHQ� :LVVHQVHUZHUE� DXV]XJHKHQ�� GHU� DXI� GHQGXUFK� GLH� 3ODQVSLHOXQWHUODJHQ� JHZlKUWHQ� ,QIRUPDWLRQHQ� EHUXKW�� ,P� ZHLWHUHQ6SLHOYHUODXI�LVW�MHGRFK�YRQ�HLQHU�]XQHKPHQGHQ�'LIIHUHQ]LHUXQJ�XQG�(UZHLWHUXQJGHV�GHNODUDWLYHQ�:LVVHQV�DXV]XJHKHQ��GD� LQ�GHQ�5�FNNRSSHOXQJV��XQG�$QDO\VH�SKDVHQ�ZHLWHUH� ,QIRUPDWLRQHQ� LQ�GHQ�6SLHODEODXI�HLQJHJHEHQ�ZHUGHQ� VRZLH�ZHL�WHUKLQ�GLH�0|JOLFKNHLW�EHVWHKW��)UDJHQ�DQ�GHQ�6SLHOOHLWHU�]X�ULFKWHQ�
'HU�SUR]HGXUDOH�:LVVHQVHUZHUE�HUIROJW�GXUFK�$QZHQGXQJ�GHV�YRUKDQGHQHQ��SUR�]HGXUDOHQ�:LVVHQV�DXI�GDV�EHUHLWV�YHUI�JEDUH��GHNODUDWLYH�:LVVHQ��$XFK�KLHU�ELH�WHW�GHU�5�FNNRSSHOXQJVFKDUDNWHU�GHV�3ODQVSLHOV�GLH�0|JOLFKNHLW�]X�HLQHU�$XVGLI�IHUHQ]LHUXQJ�GHV�YRUKDQGHQHQ�:LVVHQV��'DEHL�ZLUG�GHU�:LVVHQVHUZHUE�GXUFK�GLHYRQ� $QGHUVRQ� EHVFKULHEHQHQ� GUHL� 3KDVHQ� GHV� :LVVHQVHUZHUEV��� DQJHQRPPHQ�'XUFK�GDV�5HJHONUHLVSULQ]LS�LP�3ODQVSLHO�LVW�HV�GHP�7HLOQHKPHU�P|JOLFK��JHPl�GHP�3ULQ]LS�GHU�:LVVHQVNRPSLOLHUXQJ�HLQ�SUR]HGXUDOHV�%HUHLFKVZLVVHQ�DXI]XEDX�HQ��6R�HUIROJW�GXUFK�GLH�ZLHGHUKROWH�$QZHQGXQJ� DOOJHPHLQHU�3URGXNWLRQHQ�HLQH]XQHKPHQG� DXWRPDWLVLHUWH� XQG� GDGXUFK� EHVFKOHXQLJWH� $QZHQGXQJ� GHV�:LVVHQV�'HU� LQ� GHU� 3KDVH� GHU�:LVVHQVNRPSLOLHUXQJ� DXIJHEDXWH�:LVVHQVEHVWDQG� NDQQ� LQGHU� 3KDVH� GHU� :LVVHQVRSWLPLHUXQJ� HLQHU� *HQHUDOLVDWLRQ� ]XJHI�KUW� ZHUGHQ�� 6RZHUGHQ�KLHU�GLH�EHUHLWV�YRUKDQGHQHQ�3URGXNWLRQHQ�]XQHKPHQG�DQJHSD�W�XQG�QHXH�DOOJHPHLQJ�OWLJHUH�5HJHOQ�HQWZRUIHQ�
,QVJHVDPW�ZLUG� LP� 3ODQVSLHO� YRQ� HLQHU� ]XQHKPHQGHQ� 4XDOLWlW� GHV� SUR]HGXUDOHQ:LVVHQV� DXVJHJDQJHQ�� GLH�� HQWVSUHFKHQG� GHU� ]HLWOLFK� DXVJHGHKQWHQ� VRZLH� GHP5HJHONUHLVSULQ]LS� XQWHUOLHJHQGHQ� 3ODQVSLHOVLWXDWLRQ�� VXN]HVVLYH� DXIJHEDXW� ZLUG�'DV�I�KUW�GD]X��GD��GLH�3ODQVSLHOHU�VWHWLJ�LKUH�(QWVFKHLGXQJVNRPSHWHQ]�DXVEDXHQXQG�]XQHKPHQG�ZHQLJHU�=HLW� EHQ|WLJHQ�� XP�GLH�YRQ� LKQHQ� HUZDUWHWHQ�(QWVFKHL�GXQJHQ�]X�WUHIIHQ�
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������� .RJQLWLRQ��(PRWLRQ�XQG�0RWLYDWLRQ
1HEHQ�NRJQLWLYHQ�)DNWRUHQ�QHKPHQ��ZLH�EHUHLWV�DXVJHI�KUW�ZHUGHQ�NRQQWH��DXFKGLH�)DNWRUHQ�GHU�0RWLYDWLRQ�XQG�GHU�(PRWLRQ�(LQIOX��DXI�GHQ�8PJDQJ�PLW�NRP�SOH[HQ� 6\VWHPHQ���� 'DKHU� LVW� LQ� GLHVHP� =XVDPPHQKDQJ� GHU� $VSHNW� ]X� EH�OHXFKWHQ�� RE� ,QIRUPDWLRQVYHUDUEHLWXQJVPRGHOOH� KLQUHLFKHQG� DXVVDJHNUlIWLJ� EH�]�JOLFK�GHU�WDWVlFKOLFKHQ�,QIRUPDWLRQVYHUDUEHLWXQJ�EHLP�0HQVFKHQ�VLQG��ZREHL�LQGLHVHP�=XVDPPHQKDQJ�DXFK�GLH�$XVVDJH�YRQ�/DQWHUPDQQ�]X�VHKHQ� LVW��GHU� IRO�JHQGHV�HLQZHQGHW��³3V\FKRORJLVFKH�+DQGOXQJVWKHRULHQ�VFKHLQHQ�PLU�]XP�JHJHQ�ZlUWLJHQ� =HLWSXQNW� ZHQLJHU� GHQ� 6WDWXV� SV\FKRORJLVFKHU� 7KHRULHQ� ]X� KDEHQ� DOVYLHOPHKU� GHQ� HLQHU� QRUPDWLYHQ� 6HW]XQJ�� VLH� HQWKDOWHQ�� HLQ� ZHQLJ� �EHUSRLQWLHUWIRUPXOLHUW��HKHU�5HJHOQ��GHUHQ�%HIROJHQ��UDWLRQDOHV��EHZX�WHV�]LHOJHULFKWHWHV�+DQ�GHOQ�]X�JDUDQWLHUHQ�VFKHLQW�¦���
6R� LVW� GDJHJHQ� EVSZ�� HLQ]XZHQGHQ�� GD�� DXIJDEHQEH]RJHQH� 3UR]HVVH� EHLP�$XI�WUHWHQ�YRQ�(PRWLRQHQ��GLH�HLQHQ�PLWWOHUHQ�RGHU�KRKHQ� ,QWHQVLWlWVJUDG� DXIZHLVHQ�HQWZHGHU�JlQ]OLFK�EHHQGHW�RGHU�QXU�ZHQLJ�HIIHNWLY�ZHLWHUYHUIROJW�ZHUGHQ��'HP�JHJHQ�EHU�U�FNW�GLH�%HDUEHLWXQJ�HPRWLRQDOHU�,QKDOWH�LQ�GHQ�9RUGHUJUXQG��(V�ZLUGHLQ� QHXHV�=LHO� JHQHULHUW�� GDV� LQ� GHU� %HZlOWLJXQJ� GHU� DXIJHWUHWHQHQ�(PRWLRQ� EH�VWHKW��(UVW�ZHQQ�GDV�HPRWLRQVEH]RJHQH�=LHO�HUUHLFKW�ZXUGH��ZLUG�GDV�DXIJDEHQEH�]RJHQH� =LHO� ZHLWHUYHUIROJW���� 1XQ� ZXUGHQ� GLH� $VSHNWH� GHU� .RJQLWLRQV�� XQG(PRWLRQVSV\FKRORJLH� LQ�GHU�3V\FKRORJLH� ODQJH�=HLW�XQDEKlQJLJ�YRQHLQDQGHU�EH�WUDFKWHW�XQG�HUIRUVFKW��+LHU�KDW�MHGRFK�HLQH�9HUlQGHUXQJ�VWDWWJHIXQGHQ��VR�GD��LQQHXHUHQ�)RUVFKXQJHQ�EHU�FNVLFKWLJW�ZLUG��GD��VLFK�(PRWLRQ�XQG�.RJQLWLRQ��� XQGQLFKW�]XOHW]W�DXFK�0RWLYDWLRQ��� ZHFKVHOVHLWLJ�EHHLQIOXVVHQ�

��� 9JO��$EVFKQLWW����������3UR]H��GHV�:LVVHQVHUZHUEV�LQ�$&7���� 9JO��$EVFKQLWW� ���������'HU�(LQIOX��YRQ�3HUVRQHQPHUNPDOHQ� DXI� GHQ�8PJDQJ�PLW� NRP�SOH[HQ�6\VWHPHQ���� /DQWHUPDQQ��(�'����3UR]HVVH��������6��������� 9JO��/DQWHUPDQQ��(�'����3UR]HVVH��������6������II���� 9JO��6SLHV��.���+HVVH��)�:����,QWHUDNWLRQ��������'LH�hEHUOHJXQJHQ�YRQ�:LHQHU�ODVVHQ�VLFKEHUHLWV�DXI�GLHVHQ�=XVDPPHQKDQJ�]XU�FNI�KUHQ��6R�NRQQWH�LQ�.DSLWHO�]ZHL�DXVJHI�KUW�ZHU�GHQ��GD��HV�JHODQJ��HLQH�YHUEHVVHUWH�)OXE]HXJDEZHKU�]X�HQWZLFNHOQ��ZHLO�0HQVFKHQ�XQWHU6WUH��GLH�1HLJXQJ�KDEHQ��]X�LQ�GHU�$XVELOGXQJ�HUOHUQWHQ�9HUKDOWHQVPXVWHUQ�]XU�FN]XNHK�UHQ�� 9JO��$EVFKQLWW� ��������� ,QWHUSUHWDWLRQ� GHU� 6LPXODWLRQVWHFKQLN� EHLP� 8QWHUQHKPHQV�SODQVSLHO���� 9JO��%HFNHU��'���2OGHQE�UJHU��+��$���3LHKO��-����0RWLYDWLRQ��������6������
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+DUWXQJ GLVNXWLHUW�LQ�GLHVHP�=XVDPPHQKDQJ�GLH�$QVlW]H�YRQ�'|UQHU��� XQG�YRQ$QGHUVRQ���� %H]�JOLFK� GHV� .RJQLWLYLVPXV� I�KUW� VLH� DXV�� GD�� GLH� $QVlW]H� GLH$VSHNWH� GHU� (PRWLRQ� XQG�0RWLYDWLRQ� YHUQDFKOlVVLJHQ��� XQG� QLPPW� LQ� =XVDP�PHQKDQJ�PLW�8QWHUQHKPHQVSODQVSLHOHQ� HLQ�0RGHOO� YRQ�%HFNHU��2OGHQE�UJHU�	3LHKO�DOV�*UXQGODJH�]XU�.RQ]HSWLRQ�YRQ�8QWHUULFKW�DQ���� 6R�VWHOOHQ�%HFNHU��2O�GHQE�UJHU�	�3LHKO� GLH�0HUNPDOH�(PRWLRQ��0RWLYDWLRQ� XQG�.RJQLWLRQ� LQ� LKUHP0RGHOO� LQ� HLQHQ� JHPHLQVDPHQ� %H]XJVUDKPHQ�� ZREHL� GLH� JHQDQQWHQ� )DNWRUHQ�VRZLH�GDU�EHU�KLQDXV�DXFK�:DKUQHKPXQJ�XQG�9HUKDOWHQ��DOV�YHUVFKLHGHQH�$UWHQGHV�3HUVRQ�8PZHOW�%H]XJHV�DQJHQRPPHQ�ZHUGHQ��>9JO��$EELOGXQJ����@��'DYRQNDQQ�DXFK�DQ�GLHVHU�6WHOOH�DXVJHJDQJHQ�ZHUGHQ�

.RJQLWLRQ

(PRWLRQ 0RWLYDWLRQ

3UR]H��LQ�GHU�=HLW

6LWXDWLRQ 9HUKDOWHQXQG�GHVVHQ)ROJHQ

���
���

���
���

$EELOGXQJ����� 6WUXNWXU� GHV� SV\FKRSK\VLVFKHQ� 6\VWHPV� LP� 3HUVRQ�8PZHOW��%H]XJ�PLW�������� SK\VLNDOLVFK�VR]LDOH�$X�HQZHOW��8PJHEXQJ����� SV\FKRSK\VLVFKHU�2UJDQLVPXV��3HUVRQ����� LQQHUSV\FKLVFKH�:HOW�HQ�
:HLWHUKLQ�OHLWHW�+DUWXQJ��XQWHU�GHP�$VSHNW��GD��GHQ�$QVlW]HQ�GLH�2SHUDWRUGRN�WULQ��� ]XJUXQGH� OLHJW��QDFK�GHU�'HQNHQ�DOV�9HUNHWWXQJ� HLQHU�0HQJH�HOHPHQWDUHU
��� 9JO��$EVFKQLWW��������'|UQHU�V�7KHRULH�GHU�$EVLFKWVEHKDQGOXQJ���� 9JO��$EVFKQLWW��������$QGHUVRQ�V�$&7�7KHRULH���� 9JO��+DUWXQJ��6����)|UGHUXQJ��������6�������� 9JO��+DUWXQJ��6����)|UGHUXQJ��������6�����II���� %HFNHU��'���2OGHQE�UJHU��+��$���3LHKO��-����0RWLYDWLRQ��������6������



��� (176&+(,'81*6+$1'(/1�,1�817(51(+0(163/$163,(/(1
2SHUDWRUHQ�GHILQLHUW�ZLUG��GLH�6FKOX�IROJHUXQJ�DE��GD��³>���@�GDV�3UREOHP�GHU�,Q�WHQWLRQDOLWlW�>HLQHU�SUREOHPO|VHQGHQ�+DQGOXQJ@�ZHLWHUKLQ�HLQ�3UREOHP�I�U�(UNOl�UXQJVPXVWHU� GHU� $OOWDJVSV\FKRORJLH¦� GDUVWHOOW���� 'DV� 3ULQ]LS� GHU� =LHOGRPLQDQ]VWHOOW� LQ� $QGHUVRQ�V� 7KHRULH� MHGRFK� GDV� YRUUDQJLJH� .ULWHULXP� GHU� 3URGXNWLRQV�DXVZDKO�GDU�� VR�GD��HLQH�3URGXNWLRQ�QXU�GDQQ�]XU�$QZHQGXQJ�JHODQJW��ZHQQ� LQGHU�%HGLQJXQJVNRPSRQHQWH�HLQ�=LHO� JHQDQQW�ZLUG�� GDV�GHP�DNWXHOOHQ�=LHO� HLQHU3HUVRQ�HQWVSULFKW���� 'DKHU�OLHIHUW�VLH�DXFK�XQWHU�%HU�FNVLFKWLJXQJ�GHV�HSLVWHPR�ORJLVFKHQ�6XEMHNWPRGHOOV��GDV�GLH�$QQDKPH�GHU�,QWHQWLRQDOLWlW�LPSOL]LHUW���� HLQHQJHHLJQHWHQ� 5DKPHQ�� XP� $XIVFKOX�� �EHU� 3UR]HVVH� GHU� PHQVFKOLFKHQ� ,QIRUPDWL�RQVYHUDUEHLWXQJ�]X�JHZLQQHQ��'DV�NRQQWH�LQ�=XVDPPHQKDQJ�PLW�GHU�'DUVWHOOXQJGHU� ,QWHUSUHWDWLRQ� EHWULHEVZLUWVFKDIWOLFKHU� /HUQSUR]HVVH� YRQ�2UWK� EHUHLWV� DXIJH�]HLJW�ZHUGHQ���� (V�VROO�GDKHU�KLHU�GHU�,QWHJUDWLRQVYHUVXFK�EH]�JOLFK�GHV�$VSHNWHVGHU�(PRWLRQ�GXUFK�6SLHV�	�+HVVH� DXVJHI�KUW�ZHUGHQ���� $XI� HLQH� ,QWHUSUHWDWLRQGHV�EHWULHEVZLUWVFKDIWOLFKHQ�/HUQSUR]HVVHV�LP�8QWHUQHKPHQVSODQVSLHO�ZLUG�GDEHLYHU]LFKWHW��GD�GLH�%HQHQQXQJ�NRQNUHWHU�HPRWLRQDOHU�9HUIDVVXQJHQ�XQG�LKU�(LQIOX�DXI�GHQ�/HUQSUR]H��LP�8QWHUQHKPHQVSODQVSLHO�QRFK�DXVVWHKW�
=XQlFKVW� LVW� IHVW]XVWHOOHQ�� GD�� LQ� GHU� 7KHRULH� YRQ�$QGHUVRQ GLH� DOV� ZHVHQWOLFKJHNHQQ]HLFKQHWHQ�$VSHNWH�GHU�0RWLYDWLRQ�XQG�(PRWLRQ�QLFKW�EHU�FNVLFKWLJW�ZHU�GHQ��+HVVH�I�KUW�MHGRFK��LP�+LQEOLFN�DXI�GHQ�$VSHNW�GHU�(PRWLRQ��DXV��GD��$&7GLHVHQ�$QVSUXFK�DXFK�QLFKW�HUKHEW��(U�ZLUIW� DEHU�GLH�)UDJH� DXI�� LQZLHZHLW�$&7QLFKW�]X�NRJQLWLYLVWLVFK�LVW�XQG�YHUZHLVW�LQ�GLHVHP�=XVDPPHQKDQJ�DXI�GLH�KLQUHL�FKHQG�]XYHUOlVVLJHQ�(UJHEQLVVH�YRQ�%RZHU�	�&RKHQ���� ZRQDFK�LQ�$EKlQJLJNHLWYRQ� HPRWLRQDOHQ�9HUIDVVXQJHQ� GHU� =XJULII� ]XP� ,QKDOW� GHV�*HGlFKWQLVVHV� XQWHU�VFKLHGOLFK� VHLQ� NDQQ� XQG� GLHVH� GDU�EHU� KLQDXV� DXFK� GLUHNW� EHREDFKWEDUH� 9HU�KDOWHQVZHLVHQ� YHUlQGHUQ�� 'LHVHU� $VSHNW� NRQQWH� ZHLWHU� REHQ� VFKRQ� DXVJHI�KUWZHUGHQ��6RPLW�HUODQJHQ�GLH�GXUFK�$QGHUVRQ�DQJHQRPPHQHQ�$NWLYDWLRQVSUR]HVVH�XQWHU�(LQEH]LHKXQJ�HPRWLRQDOHU�$VSHNWH��HLQH�9HUlQGHUXQJ��'LHVH�VLQG�GDQQ�QXU
��� :LH�DXVJHI�KUW��JLOW�GDV�DXFK�I�U�1HZHOO�V�62$5�$UFKLWHNWXU��9JO��$EVFKQLWW������'LVNXV�VLRQ�XQG�*HJHQ�EHUVWHOOXQJ�GHU�3URGXNWLRQVV\VWHPH���� +DUWXQJ��6����)|UGHUXQJ��������6�������� 9JO��6SLHV��.���+HVVH��)�:����,QWHUDNWLRQ��������6�������� 9JO��$EVFKQLWW������������'DV�HSLVWHPRORJLVFKH�6XEMHNWPRGHOO���� 9JO�� $EVFKQLWW� ��������� ,QWHUSUHWDWLRQ� NRJQLWLYHU� EHWULHEVZLUWVFKDIWOLFKHU� /HUQSUR]HVVHGXUFK�GLH�$&7�7KHRULH���� 9JO��6SLHV��.���+HVVH��)�:����,QWHUDNWLRQ���������� 9JO��%RZHU��*�+���&RKHQ��3�5����,QIOXHQFHV�������



(176&+(,'81*6+$1'(/1�,1�817(51(+0(163/$163,(/(1 ���
GXUFK�]XVlW]OLFKH�$QQDKPHQ�]X�HUNOlUHQ��'LHVH�(UNOlUXQJ�ELHWHW�$QGHUVRQ QLFKWDQ���� +HVVH� YHUPXWHW� MHGRFK�� GD�� ,QWHUDNWLRQHQ� LQQHUKDOE� GHU�$&7�.RQ]HSWLRQPLW�ZHQLJHQ�=XVDW]DQQDKPHQ�GDUVWHOOEDU�VLQG��� XQG�XQWHUQDKP�PLW�6SLHV EHUHLWVGHQ� 9HUVXFK� HLQHU� ,QWHJUDWLRQ� YRQ� (PRWLRQ� LQ� GLH� =XVDPPHQKlQJH� GHU� $&7�7KHRULH����
6SLHV�	�+HVVH�YHUIROJHQ�GDEHL�GLH�0|JOLFKNHLW�HLQHU�(UZHLWHUXQJ�GHV�SUR]HGXUD�OHQ� *HGlFKWQLVVHV� XP� HPRWLRQVEH]RJHQH� 3URGXNWLRQHQ�� ZREHL� VLH� XQWHU� HPRWL�RQVEH]RJHQHQ� 3URGXNWLRQHQ� GHUDUWLJH� 3URGXNWLRQHQ� YHUVWHKHQ�� ³>���@� GLH� LQ� HLQHULKUHU� %HGLQJXQJVNRPSRQHQWHQ� HPRWLRQDOH� $VSHNWH� HQWKDOWHQ¦�� 'DPLW� JHEHQHPRWLRQVEH]RJHQH�3URGXNWLRQHQ�DQ��ZLH�]X�KDQGHOQ�LVW��ZHQQ�EHVWLPPWH�HPRWLR�QDOH�=XVWlQGH�DXIWUHWHQ�
6LH�JHKHQ�ZHLWHUKLQ�GDYRQ�DXV��GD��GLH�LQ�$&7�EH]�JOLFK�GHU�NRJQLWLYHQ�3URGXN�WLRQHQ� DQJHQRPPHQHQ� .RQWUROOSULQ]LSLHQ��� DXFK� GLH� $XVZDKO� HPRWLRQV�EH]RJHQHU� 3URGXNWLRQHQ� VWHXHUQ� N|QQHQ���� 'DEHL� EH]LHKHQ� VLH� VLFK� DXI� GDV� LQ$&7�YRUUDQJLJH�.ULWHULXP�GHU�=LHOGRPLQDQ]��ZRQDFK�HLQH�3URGXNWLRQ�QXU�GDQQ]XU�$QZHQGXQJ� JHODQJHQ� NDQQ��ZHQQ� LQ� GHU� %HGLQJXQJ� HLQ� =LHO� JHQDQQW� ZLUG�ZHOFKHV�DXFK�GHP�DNWXHOOHQ�=LHO�HLQHU�3HUVRQ�HQWVSULFKW��6LH�IROJHUQ�GDUDXV��GD�HLQH� HPRWLRQVEH]RJHQH� 3URGXNWLRQ� QXU� GDQQ� ]XU� $QZHQGXQJ� JHODQJHQ� NDQQ�ZHQQ�GDV�=LHO�DXFK�HPRWLRQVEH]RJHQH�$VSHNWH�DXIZHLVW��6SLHV�	�+HVVH�YHUZHL�VHQ�LQ�GLHVHP�=XVDPPHQKDQJ�DXI�HLQ�EHUHLWV�YRQ�$QGHUVRQ�DQJHI�KUWHV�%HLVSLHO�³,)�,�VXGGHQO\�IHHO�H[WUHPH�SDLQ�7KHQ�VHW�P\�JRDO�WR�HVFDSH�WKH�SDLQ¦���
(V� ZLUG� GDPLW� GDYRQ� DXVJHJDQJHQ�� GD�� HLQ� DXIJDEHQEH]RJHQHV� =LHO� ]XU�FNJH�GUlQJW�ZLUG��ZHQQ�HPRWLRQDOH�9HUIDVVXQJHQ�DXIWUHWHQ��,Q�GLHVHP�=XVDPPHQKDQJZLUG�]XQlFKVW�GDV�HPRWLRQVEH]RJHQH�=LHO�YHUIROJW�XQG�GDV�DXIJDEHQEH]RJHQH�=LHOHUODQJW�HUVW�GDQQ�ZLHGHU�DQ�5HOHYDQ]��ZHQQ�GDV�HPRWLRQVEH]RJHQH�=LHO�DOV�HUOH�GLJW�JLOW��(V�LVW�MHGRFK�QLFKW�VR��GD��DXIJDEHQEH]RJHQH�3UR]HVVH�]ZDQJVOlXILJ�LQ
��� 9JO��+HVVH��)�:����5HYLHZ��������6��������� 9JO��+HVVH��)�:����5HYLHZ��������6��������� 9JO��6SLHV��.���+HVVH��)�:����,QWHUDNWLRQ���������� 9JO��$EVFKQLWW����������'LH�$UFKLWHNWXU�YRQ�$&7���� 9JO��6SLHV��.���+HVVH��)�:����,QWHUDNWLRQ��������6�����
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GHQ�+LQWHUJUXQG� JHGUlQJW�ZHUGHQ��ZHQQ� HPRWLRQDOH�9HUIDVVXQJHQ� DXIWUHWHQ�� ,P*HJHQWHLO� LVW� HV� VRJDU� KlXILJ� GHU� )DOO�� GD�� GLH� %HZlOWLJXQJ� DXIJDEHQEH]RJHQHUXQG�HPRWLRQVEH]RJHQHU�3UR]HVVH�SDUDOOHO�]XHLQDQGHU�HUIROJW�
,QVJHVDPW�NDQQ�IHVWJHKDOWHQ�ZHUGHQ��GD��]XU�$NWLYDWLRQ�HPRWLRQVEH]RJHQHU�%H�GLQJXQJVPXVWHU� XQG� ]XU� $XVZDKO� YRQ� HPRWLRQVEH]RJHQHQ� 3URGXNWLRQHQ� GLH�VHOEHQ�$QQDKPHQ�JHOWHQ�N|QQHQ��GLH�$QGHUVRQ�LQ�=XVDPPHQKDQJ�PLW�NRJQLWLYHQ3URGXNWLRQHQ�DXIVWHOOW����
������� 0HWDNRJQLWLRQ��'LH�6WHXHUXQJ�GHV�HLJHQHQ�'HQNHQV
(LQ� ]HQWUDOHV� &KDUDNWHULVWLNXP� GHV� HSLVWHPRORJLVFKHQ� 6XEMHNWPRGHOOV� ZDU� ZHL�WHUKLQ�GLH�$QQDKPH�GHU�6HOEVWUHIOH[LYLWlW���� ,Q�GLHVHP�=XVDPPHQKDQJ�ZLUG� LP8QWHUQHKPHQVSODQVSLHO� GDYRQ�DXVJHJDQJHQ��GD�� HLQH� )|UGHUXQJ� GHU�6HOEVWUHIOH�[LYLWlW�VLFK�DXI�GHQ�/HUQHUIROJ�GHV�,QGLYLGXXPV�DXVZLUNW��6R�VHW]WH�+DUWXQJ��� LQLKUHU�8QWHUVXFKXQJ�,QVWUXPHQWH�HLQ��ZHOFKH�GLH�6HOEVWUHIOH[LYLWlW�GHV�,QGLYLGXXPVLP� 8QWHUQHKPHQVSODQVSLHO� I|UGHUQ� VROOWHQ�� 'LH� )|UGHUXQJ� GHU� 6HOEVWUHIOH[LYLWlWZXUGH�GDEHL�GXUFK�GHQ�JHNUHX]WHQ�(LQVDW]�YRQ�)UDJHE|JHQ�LQ�GHU�3ODQVSLHOSKDVHXQWHUVW�W]W��'LHV�JHVFKDK�]XP�HLQHQ�LP�+LQEOLFN�DXI�GLH�]X� WUHIIHQGHQ�(QWVFKHL�GXQJHQ�� ]XP� DQGHUHQ� GXUFK�$XIIRUGHUXQJ� GHU� 7HLOQHKPHU�� LKUH� (PRWLRQHQ� XQG0RWLYDWLRQHQ� LQ� GHU� DNWXHOOHQ� $QIRUGHUXQJVVLWXDWLRQ� ]X� UHIOHNWLHUHQ�� (V� ZXUGHGDEHL� GDYRQ� DXVJHJDQJHQ�� GD�� HLQ� VROFKHV� 9RUJHKHQ� GD]X� I�KUW�� 5�FNVFKO�VVH�EHU�GLH�:DKUQHKPXQJ�GHV�3ODQVSLHO�(LQVDW]HV�DXI�VHLWHQ�GHU�7HLOQHKPHU�]X�JH�ZLQQHQ��:HLWHUKLQ� ZXUGH� GDYRQ� DXVJHJDQJHQ�� GD�� VLFK� GLH� )|UGHUXQJ� DXI� GHQ/HUQHUIROJ� DXVZLUNW�� 'LHVH� $QQDKPH� EHVWlWLJWH� VLFK�� 6R� NRQQWH� HLQH� 3ODQVSLHO�JUXSSH�� GLH� HLQHQ� )UDJHERJHQ� ]XP� VLWXDWLYHQ� (UOHEHQ� GHU� 3ODQVSLHOVLWXDWLRQ� EH�NDP��ZHVHQWOLFK�EHVVHUH�(UJHEQLVVH�HU]LHOHQ�DOV�HLQH�*UXSSH�RKQH�GLHVHQ�)UDJH�ERJHQ��'LHVH�*UXSSH�ZDU�]ZDU�LP�3RVWWHVW�EHVVHU��ZDU�MHGRFK�QLFKW�LQ�GHU�/DJH�LKUH�/HLVWXQJHQ�QHQQHQVZHUW�]X�VWHLJHUQ����
��� 9JO��6SLHV��.���+HVVH��)�:����,QWHUDNWLRQ��������6�������� 9JO��6SLHV��.���+HVVH��)�:����,QWHUDNWLRQ��������6����I���� 9JO��$EVFKQLWW����������'HU�6SLHOHU�DOV�+DQGOXQJVVXEMHNW�LP�8QWHUQHKPHQVSODQVSLHO���� 9JO��]X�GHQ�EHUHLWV�DXVJHI�KUWHQ�$VSHNWHQ�GLHVHU�8QWHUVXFKXQJ�DXFK�$EVFKQLWW�����������=XP�=XVDPPHQKDQJ�YRQ�.RPSOH[LWlW�XQG�/HUQHUIROJ�
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(V�LVW�QXQ�GDYRQ�DXV]XJHKHQ��GD��DXI�VHLWHQ�GHV�/HUQHQGHQ�VWHWV�VFKRQ�HLQ�JHZLV�VHV�0D��DQ�6HOEVWUHIOH[LYLWlW�YRUKDQGHQ� LVW���� 6R�EHVLW]HQ�0HQVFKHQ�GLH�)lKLJ�NHLW�]XU�6HOEVWUHIOH[LYLWlW��VLH�ZLVVHQ�HLQLJHV��EHU�VLFK�VHOEVW�XQG�VLQG�LQ�GHU�/DJH�VLFK�VHOEVW�]X�EHHLQIOXVVHQ���� $QVlW]H��GLH�GLUHNW�DQ�GHU�6HOEVWUHIOH[LYLWlW�GHV�/HU�QHQGHQ�DQNQ�SIHQ��ZDUHQ�(QWZLFNOXQJVJHJHQVWDQG�GHU�0HWDNRJQLWLRQVIRUVFKXQJ�GLH�HLQH�7HLONODVVH�³>���@�NRJQLWLRQVSV\FKRORJLVFKHU�7KHRULHQ�>GDUVWHOOW@��LQ�GHQHQNRJQLWLYH�2SHUDWLRQHQ�RGHU�3UR]HVVH�RGHU�5HVXOWDWH� IU�KHUHU�NRJQLWLYHU�3UR]HVVH�³:LVVHQ¦��VHOEVW�HQWZHGHU�*HJHQVWDQG�RGHU�,QKDOW�GHV�:LVVHQV�RGHU�2EMHNW�NR�JQLWLYHU� 2SHUDWLRQHQ� VLQG¦����� 'LH� 0HWDNRJQLWLRQVIRUVFKXQJ� XPID�W� GDEHL� ]ZHL%UHQQSXQNWH��GLH�XQWHU�GHQ�%HJULIIHQ�.RPSHWHQ]�XQG�3HUIRUPDQ]�SUlJQDQWHU�JH�ID�W�ZHUGHQ�N|QQHQ��3HUIRUPDQ]�EH]HLFKQHW�GDEHL�DOO�MHQH�3UR]HVVH��GLH�DOV�5HDOL�VDWLRQ�YRQ�.RPSHWHQ]�JHOWHQ�N|QQHQ��(V�KDQGHOW�VLFK�KLHU�DOVR�XP�IHVWVWHOOEDUHVNRJQLWLYHV�9HUKDOWHQ�GHV�2UJDQLVPXV��RGHU�� IDOOV�GLHVHV�QLFKW�EHREDFKWHW�ZHUGHQNRQQWH��NRJQLWLYH�3URGXNWH��GLH�DXI�GLH�(LQZLUNXQJ�EHVWLPPWHU�PHQWDOHU�3UR]HVVHVFKOLH�HQ� ODVVHQ���� .RPSHWHQ]� EH]HLFKQHW� KLQJHJHQ� GLH� $XVVWDWWXQJ� GHV� 2UJD�QLVPXV� DQ� )lKLJNHLWHQ�� ZR]X� )LVFKHU� 	� 0DQGO� DXFK� GHNODUDWLYHV� XQG� SUR]H�GXUDOHV�:LVVHQ�LP�6LQQH�'|UQHU�V�]lKOHQ�
:HUGHQ�.RPSHWHQ]�XQG�3HUIRUPDQ]�LQ�)RUP�YRQ�0RGHOOHQ�DXVJHGU�FNW��VR�JHO�WHQ�GDI�U�IROJHQGH�9RUDXVVHW]XQJHQ��³:HUGHQ�PHWDNRJQLWLYH�2EMHNWH�VWlUNHU�DOV:LVVHQ�RGHU�:LVVHQVEHVWDQGWHLOH�DN]HQWXLHUW��VSULFKW�PDQ�YRQ�.RPSHWHQ]PRGHO�OHQ��ZLUG�KLQJHJHQ�LKU�(LQVDW]�DOV�2EMHNW�PHWDNRJQLWLYHU�6WHXHUXQJ�LP�NRQNUHWHQ'HQNYROO]XJ�EHWRQW��JHKW�HV�XP�([HNXWLY��RGHU�3HUIRUPDQ]PRGHOOH�¦���
'DV�NRJQLWLYH�+DQGHOQ�HLQHU�3HUVRQ�ZLUG�QXQ�YRQ�GHU�6HOEVWUHIOH[LYLWlW�PHKU�RGHUZHQLJHU�GLIIHUHQ]LHUW�EHJOHLWHW���� 6R�ZLUG�YRQ�DOOJHPHLQHP�XQG�EHUHLFKVVSH]LIL�
��� 9JO��+DUWXQJ��6����)|UGHUXQJ��������6������X��6��������� 'LHVH�%HJDEXQJ� LVW� HLQ]LJDUWLJ� I�U� GHQ�0HQVFKHQ��6R� I�KUW�%RXOGLQJ�DXV�� ³7KH� LPDJH�RIPDQ� LV� DOVR� FKDUDFWHUL]HG� E\� D� PXFK� JUHDWHU� GHJUHH� RI� VHOI�FRQVFLRXVQHVV� DQG� RI� VHOI�DZDUHQHVV�WKDQ�WKDW�RI�WKH�ORZHU�DQLPDOV��:H�QRW�RQO\�NQRZ��EXW�ZH�NQRZ�WKDW�ZH�NQRZ�7KLV�UHIOHFWLYH�FKDUDFWHU�RI� WKH�KXPDQ�LPDJH�LV�XQLTXH��DQG� LV�ZKDW� OHDGV� WR�SKLORVRSK\�¦%RXOGLQJ��.�(����,PDJH��������6�������� 9JO��'|UQHU��'����:LVVHQ��������6��������� .|WWHU��/���0DQGO��+�� �$QVlW]H��������6�������� 9JO��)LVFKHU��3�0���0DQGO��+�� �)|UGHUXQJ��������6��������� .|WWHU��/���0DQGO��+�� �$QVlW]H��������6�������� 9JO��.|WWHU��/���0DQGO��+�� �$QVlW]H��������6�����
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VFKHP� 9HUlQGHUXQJVZLVVHQ� GDV� :LVVHQ� �EHU� GDV� HLJHQH� 3UREOHPO|VHYHUKDOWHQXQG�VHLQHQ�(UIROJ�XQWHUVFKLHGHQ���� 6R�NDQQ�:LVVHQ��XQWHU�%HU�FNVLFKWLJXQJ�PH�WDNRJQLWLYHU�0HFKDQLVPHQ�VRZLH�VHOEVWUHIOH[LYHU�3UR]HVVH��JHQXW]W�ZHUGHQ��'DEHLGLHQW�GLHV�GHP�=LHO��EHZX�W�QHXH�/|VXQJVVWUDWHJLHQ�]X�HQWZHUIHQ����
:HUGHQ�GLH�DXVJHI�KUWHQ�$QVlW]H�QXQ�LQ�%H]XJ�]XU�ZHLWHU�REHQ�DXVJHI�KUWHQ�+\�SRWKHVH�JHVHW]W��GD���JHQHUHOOHV�6\VWHPZLVVHQ��PLW�GHQ�JHQHUHOOHQ�.RPSRQHQWHQ)DNWHQ��XQG�2SHUDWLRQVZLVVHQ��GLH�PHWDNRJQLWLYH�.RPSRQHQWH�]X�EHUHLFKVVSH]L�ILVFKHP�)DNWHQ��XQG�2SHUDWLRQVZLVVHQ�GDUVWHOOW��� VR� I�KUW�GLH�$UJXPHQWDWLRQ�DQGLHVHU�6WHOOH�GHU�$UEHLW�]X�GHU�(UNHQQWQLV��GD��GLH�LPSOL]LWH�$QQDKPH��ZRQDFK�GLHDQJHI�KUWHQ�3URGXNWLRQVV\VWHPH�DXFK�XQWHU�GHP�$VSHNW�HLQHU�%HWUDFKWXQJ�JHQH�UHOOHQ�6\VWHPZLVVHQV�DXVVDJHNUlIWLJ�VHLHQ��KLHU�QLFKW�DXVUHLFKHQG�LVW��(V�PX��KLQ�JHJHQ�IHVWJHVWHOOW�ZHUGHQ��GD��LQ�GLHVHP�=XVDPPHQKDQJ�RIIHQVLFKWOLFK�HLQ�NRP�SOH[HUHV�0RGHOO�PHQVFKOLFKHU� ,QIRUPDWLRQVYHUDUEHLWXQJ� HUIRUGHUOLFK� LVW��ZHOFKHVDOV�HLQ�3URGXNWLRQVV\VWHP�GHQNEDU�VHLQ�N|QQWH��ZHOFKHV�LQ�GHU�/DJH�LVW��PHWDNR�JQLWLYHV�:LVVHQ�]X�QXW]HQ�VRZLH�ZHLWHUKLQ�GLH�$VSHNWH�GHU�0RWLYDWLRQ�XQG�(PR�WLRQ�]X�EHU�FNVLFKWLJHQ�
,Q�GLHVHP�=XVDPPHQKDQJ�NDQQ�KLHU�QRFK�HLQH�]ZHLWH�+\SRWKHVH�DXIJHVWHOOW�ZHU�GHQ�� 6R� NRQQWHQ�%ORHFK�� .DXHU� 	� 2UWK� LQ� LKUHQ� 8QWHUVXFKXQJHQ� HLQH� XQ]XUHL�FKHQGH� $QZHQGXQJ� GHV� EHWULHEVZLUWVFKDIWOLFKHQ� 6DFKZLVVHQV� LP� 8QWHU�QHKPHQVSODQVSLHO�DQDO\VLHUHQ��ZDV�DOV�0DQJHO�DQ�XQWHUQHKPHULVFKHU�+DQGOXQJV�NRPSHWHQ]� LQWHUSUHWLHUW�ZXUGH���� 'HU�*UXQG�GDI�U�NDQQ�QXQ�XQWHU�%HU�FNVLFKWL�JXQJ� GHU� DXIJHVWHOOWHQ� +\SRWKHVH� LQ� (UPDQJHOXQJ� HLQHV� PLW� GHP� EHWULHEVZLUW�VFKDIWOLFKHQ�6DFKZLVVHQ� LQ�=XVDPPHQKDQJ� VWHKHQGHQ� JHQHUHOOHQ�6\VWHPZLVVHQVYHUPXWHW�ZHUGHQ��ZDV� JOHLFKVDP� HLQ� SDUDGR[HU� 6FKOX�� LVW�� GD� GLHVHV�:LVVHQ� MDJHUDGH� GXUFK� GHQ� (LQVDW]� YRQ� 8QWHUQHKPHQVSODQVSLHOHQ� YHUPLWWHOW� ZHUGHQ� VROO�'LH�HQWVSUHFKHQGH�+\SRWKHVH�ODXWHW�DOVR�ZLH�IROJW�

�'LH� XQ]XUHLFKHQGH� $QZHQGXQJ� EHWULHEVZLUWVFKDIWOLFKHQ6DFKZLVVHQV� LP� 8QWHUQHKPHQVSODQVSLHO�� LVW� DXI� HLQHQ
��� 9JO��3XW]�2VWHUORK��:����:LVVHQ��������6��������� 9JO��3XW]�2VWHUORK��:����:LVVHQ��������6��������� 9JO��$EVFKQLWW������'LH�XQWHUQHKPHULVFKH�+DQGOXQJVNRPSHWHQ]�
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0DQJHO� DQ� GDPLW� LQ� =XVDPPHQKDQJ� VWHKHQGHP�� JHQHUHO�OHP�6\VWHPZLVVHQ�]XU�FN]XI�KUHQ��

8QWHU� %HU�FNVLFKWLJXQJ� GHU� ,QWHUSUHWDWLRQ� YRQ�%ORHFK�� .DXHU� 	� 2UWK� NDQQ� VLHDXFK�ZLH�IROJW�IRUPXOLHUW�ZHUGHQ�
�'LH� XQ]XUHLFKHQGH� $QZHQGXQJ� EHWULHEVZLUWVFKDIWOLFKHQ6DFKZLVVHQV� LP� 8QWHUQHKPHQVSODQVSLHO� LVW� DXI� HLQHQ0DQJHO� DQ� GDPLW� LQ� =XVDPPHQKDQJ� VWHKHQGHP�� JHQHUHO�OHP� 6\VWHPZLVVHQ� ]XU�FN]XI�KUHQ�� XQG� lX�HUW� VLFK� DOVPDQJHOQGH�XQWHUQHKPHULVFKH�+DQGOXQJVNRPSHWHQ]��

)�U�GDV�K\SRWKHWLVFK�DQJHQRPPHQH�EHWULHEVZLUWVFKDIWOLFKH�PHQWDOH�0RGHOO�HLQHV([SHUWHQ� NDQQ� GDPLW� LQVJHVDPW� IHVWJHKDOWHQ� ZHUGHQ�� GD�� HV� RIIHQVLFKWOLFK� HLQ3URGXNWLRQVV\VWHP�EHLQKDOWHQ�PX���ZHOFKHV�LQ�GHU�/DJH�LVW��PHWDNRJQLWLYHV�:LV�VHQ� ]X� QXW]HQ� VRZLH�ZHLWHUKLQ� GLH�$VSHNWH� GHU�0RWLYDWLRQ� XQG�(PRWLRQ� ]X� EH�U�FNVLFKWLJHQ����
:LUG�QXQ�YRQ�3HUVRQHQ�XQWHUVFKLHGOLFKHQ�(UIDKUXQJVKLQWHUJUXQGHV�DXVJHJDQJHQ�VR� VLQG� GHUHQ�PHQWDOH�0RGHOOH� XQWHUVFKLHGOLFK� HQWZLFNHOW�� XQG�ZHLVHQ� VRPLW� LQEH]XJ�DXI�GLH�HUIRUGHUOLFKHQ�:LVVHQVTXDOLWlWHQ�LP�8PJDQJ�PLW�HLQHP�8QWHUQHK�PHQVSODQVSLHO� XQWHUVFKLHGOLFKH� (QWZLFNOXQJV]XVWlQGH� DXI�� )�U� HLQHQ� 3ODQVSLHO�WHLOQHKPHU��GHU�VLFK�EHLP�8PJDQJ�PLW�HLQHP�8QWHUQHKPHQVSODQVSLHO�PLW�HLQHP3UREOHP�NRQIURQWLHUW�VLHKW��LVW�GDYRQ�DXV]XJHKHQ��GD��GDV�PHQWDOH�0RGHOO�LQ�EH�]XJ� DXI� GLH� $QIRUGHUXQJVVLWXDWLRQ� QLFKW� KLQUHLFKHQG� DXVJHELOGHW� LVW�� ,Q� GLHVHP=XVDPPHQKDQJ�ZXUGH�GDV�9RUZLVVHQ�LQ�GHU�YRUOLHJHQGHQ�$UEHLW�DOV�6SLHJHO�GHV(UIDKUXQJVKLQWHUJUXQGHV� HLQHV� ,QGLYLGXXPV� DQJHQRPPHQ�� ZRPLW� GDYRQ� DXVJH�JDQJHQ� ZHUGHQ� NRQQWH�� GD�� GLH� 8QWHUVFKLHGH� EH]�JOLFK� GHV� (UIDKUXQJVKLQWHU�JUXQGHV�YRQ�([SHUWHQ�XQG�1RYL]HQ�$XVGUXFN�HLQHV�(QWZLFNOXQJVSUR]HVVHV�VLQG�GHU�XQWHU�GHU�$QQDKPH�HLQHV�=HLWSIDGHV�YRP�([SHUWHQ�EHUHLWV�DEJHVFKORVVHQ�LVW�ZlKUHQG�HU�YRP�1RYL]HQ�QRFK�]X�YROO]LHKHQ�LVW��'HPQDFK�NDQQ�GLH�4XDOLWlW�GHV
��� 9JO�� ]X� PHWDNRJQLWLYHQ� $QVlW]HQ� EVSZ��/DQWHUPDQQ�� (�'��� �3UR]HVVH� ������� %URZQ�$�/����'HYHORSPHQW��������%URZQ��$�/����6FKRROLQJ�������
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([SHUWHQZLVVHQV�$XIVFKOX��GDU�EHU�JHEHQ��ZHOFKH�:LVVHQVJU|�HQ�LP�/HUQSUR]H�GHV�1RYL]HQ�HLQH�5ROOH�VSLHOHQ�
,Q� GLHVHP�=XVDPPHQKDQJ�ZXUGH� EHUHLWV�PHKUIDFK� GDUDXI� HLQJHJDQJHQ�� GD�� GLH:LUWVFKDIWVSlGDJRJLN� GD]X� DXIJHIRUGHUW� LVW�� GLH�.RPSOH[LWlW� GHV� /HUQVWRIIHV� DQGDV� 9RUZLVVHQ� GHU� 7HLOQHKPHU� DQ]XSDVVHQ���� ZRGXUFK� GLH� 'LIIHUHQ]� ]ZLVFKHQGHQ�4XDOLILNDWLRQVDQIRUGHUXQJHQ��ZHOFKH�GDV�/HUQREMHNW�VWHOOW��XQG�GHQ�VXEMHNWL�YHQ�%HGLQJXQJHQ�GHU�/HUQHQGHQ�� YRQ�:ROII DOV� �SlGDJRJLVFKH�/�FNH�� EH]HLFK�QHW��]XP�$XVGUXFN�NRPPW���� 'XUFK�GLH�$QQDKPH�HLQHV�XQWHUVFKLHGOLFKHQ�(UIDK�UXQJVKLQWHUJUXQGHV� XQWHUVFKLHGOLFK� TXDOLIL]LHUWHU� 3HUVRQHQ�� GHU� RIIHQVLFKWOLFK$XVGUXFN�HLQHV�(QWZLFNOXQJVSUR]HVVHV�LVW��VWHOOW�VLFK�QXQ�ZHLWHU�GLH�)UDJH�ZLH�GHU(QWZLFNOXQJVSUR]H��GHU�3ODQVSLHOWHLOQHKPHU�GLGDNWLVFK�XQWHUVW�W]W�ZHUGHQ�NDQQ�
'D]X�VLQG�DQ�GLHVHU�6WHOOH�]XQlFKVW�GLH�3ROH��GLH�([SHUWHQ�XQG�1RYL]HQ��GHV�(QW�ZLFNOXQJVSUR]HVVHV�EH]�JOLFK�GHU�4XDOLWlW� LKUHV�:LVVHQV�QlKHU�]X�FKDUDNWHULVLH�UHQ��'DEHL�ZLUG�KLHU�DOV�HUVWHV�DXI�GLH�1RYL]HQ�HLQJHJDQJHQ��ZRGXUFK�GLH�GLGDNWL�VFKH�0D�QDKPH�GLH�.RPSOH[LWlW�GHV�8QWHUQHKPHQVSODQVSLHOV�DQ�GDV�9RUZLVVHQGHU�3ODQVSLHOWHLOQHKPHU�DQ]XSDVVHQ��ZLGHUJHVSLHJHOW�ZLUG��)�U�GLHVH��GLH�1RYL]HQ�NDQQ�GDYRQ�DXVJHJDQJHQ�ZHUGHQ��GD��LKU�9RUJHKHQ�LP�8PJDQJ�PLW�HLQHP�8QWHU�QHKPHQVSODQVSLHO�YRQ�)HKOHUQ�JHSUlJW� LVW���� ZHVKDOE�KLHU�HLQ�.ODVVLILNDWLRQVDQ�VDW]�PHQVFKOLFKHU�)HKOHU�YRQ�5HDVRQ�DXVJHI�KUW�ZLUG�
����� .RJQLWLYH� *UHQ]HQ�� 'HU� .ODVVLILNDWLRQVDQVDW]� PHQVFKOLFKHU)HKOHU�YRQ�5HDVRQ
,Q�.DSLWHO� GUHL�ZXUGH�GHU�9HUVXFK�XQWHUQRPPHQ��(UJHEQLVVH� GHU�3UREOHPO|VH�IRUVFKXQJ� ]X� )HKOOHLVWXQJHQ� GHV� ,QGLYLGXXPV� LP� 8PJDQJ�PLW� NRPSOH[HQ� 6\�VWHPHQ� LQ� HLQHQ� JHPHLQVDPHQ�%H]XJVUDKPHQ�PLW�8QWHUQHKPHQVSODQVSLHOHQ� ]XVWHOOHQ���� 'LHVH� %HWUDFKWXQJ� HUIROJWH� ]XP� HLQHQ� LQ� =XVDPPHQKDQJ�PLW� GHU� LQ.DSLWHO� ]ZHL� GDUJHVWHOOWHQ� 'LVNXVVLRQ� EH]�JOLFK� GHU� Z�QVFKHQVZHUWHQ� =XVDP�
��� 9JO��EVSZ��$EVFKQLWW����������=XP�=XVDPPHQKDQJ�YRQ�.RPSOH[LWlW��/HUQ]LHOHQ�XQG�/HU�QHUIROJ�LP�8QWHUQHKPHQVSODQVSLHO���� 9JO��$EVFKQLWW������'DV�8QWHUQHKPHQVSODQVSLHO��(LQ�NRPSOH[HV�/HKU�/HUQ�$UUDQJHPHQW���� 9JO��$EVFKQLWW������'DV�6�+�(�/�/�¤�0RGHOO���� 9JO��.DSLWHO����'DV�6�+�(�/�/�¤�0RGHOO��(LQ�0HQVFK�0DVFKLQH�6\VWHP�
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PHQDUEHLW� ]ZLVFKHQ�%HWULHEVZLUWVFKDIWVOHKUH�XQG�3V\FKRORJLH���� YRUGHUJU�QGLJMHGRFK� LQ� =XVDPPHQKDQJ� PLW� GHU� XQ]XUHLFKHQGHQ� $QZHQGXQJ� EHWULHEVZLUW�VFKDIWOLFKHQ�6DFKZLVVHQV�LQ�8QWHUQHKPHQVSODQVSLHOHQ����
'LH�1RWZHQGLJNHLW� HLQHU�$QSDVVXQJ�GHU�3ODQVSLHONRPSOH[LWlW� DQ�GDV�9RUZLVVHQGHU�7HLOQHKPHU� KDWWH� KLHU� EHUHLWV� GHQ� SUREOHPDWLVFKHQ�&KDUDNWHU� YRQ�8QWHUQHK�PHQVSODQVSLHOHQ� EH]�JOLFK� GHV�8PJDQJV�PLW� GLHVHQ� DXIJH]HLJW��:LUG� ZHLWHUKLQGLH� XQ]XUHLFKHQGH� $QZHQGXQJ� GHV� 6DFKZLVVHQV� LP� 8QWHUQHKPHQVSODQVSLHO� EH�U�FNVLFKWLJW�� VR� NDQQ� DQ� GLHVHU� 6WHOOH� QRFK� HLQPDO� IHVWJHKDOWHQ�ZHUGHQ�� GD�� HLQ8QWHUQHKPHQVSODQVSLHO� QLFKW� GHQ� &KDUDNWHU� HLQHU� $XIJDEH�� VRQGHUQ� GHQ� HLQHV3UREOHPV�EHVLW]W���� (V�ZLUG�GDKHU�HUIRUGHUOLFK��]ZLVFKHQ�3UREOHPO|VHSUR]H��XQG(QWVFKHLGXQJVSUR]H�� ]X� GLIIHUHQ]LHUHQ��'LHV� LVW�P|JOLFK��ZHQQ� GDV� 6XFKYHUKDO�WHQ��GDV�GHU�(QWVFKHLGXQJ�YRUJHODJHUW� LVW�� DOV�3UREOHPO|VXQJ�EH]HLFKQHW�ZLUG����2GHU�� XP� GHQ� ]HLWOLFK� DXVJHGHKQWHQ� 3UR]H�� H[SOL]LWHU� KHUDXV]XVWHOOHQ�� PLW� GHQ:RUWHQ� YRQ�'XQFNHU�� ³>���@ GLH� (QGIRUP� HLQHU� /|VXQJ� >ZLUG@� W\SLVFK� DXI� GHP:HJH� �EHU� YHUPLWWHOQGH� 3UR]H�SKDVHQ� HUUHLFKW�� GHUHQ� MHGH� QDFK� U�FNZlUWV� /|�VXQJVFKDUDNWHU�� QDFK� YRUZlUWV� 3UREOHPFKDUDNWHU� EHVLW]W�¦��� 'LH� (QWVFKHLGXQJVWHOOW� GDKHU� HLQHQ� VLFK�ZLHGHUKROHQGHQ�$NW� LP� 3UREOHPO|VHSUR]H�� XQG� ]XJOHLFKDXFK� GHVVHQ� $EVFKOX�� GDU�� 'DYRQ� ZLUG� LP� IROJHQGHQ� DXVJHJDQJHQ�� ZREHL� GHU3UREOHPO|VHSUR]H�� VHOEVW� DOV� $QZHQGXQJ� XQG� (UZHUE� YRQ� :LVVHQ� YRUVWHOOEDULVW���� GHU�VHLQHQ�$XVJDQJVSXQNW�EHL�GHU�LQGLYLGXHOO�HPSIXQGHQHQ�6\VWHPVFKZLH�ULJNHLW�ILQGHW����
'HU� .ODVVLILNDWLRQVDQVDW]� YRQ�5HDVRQ ZXUGH� LQ� GLHVHP� =XVDPPHQKDQJ� DXVJH�ZlKOW�� GD� HU� 7KHRULHQ�PHQVFKOLFKHU� )HKOHU� LQWHJULHUW� XQG� ]XJOHLFK� HLQHQ� 5HJHO�
��� 9JO��$EVFKQLWW��������(LQVDW]�YRQ�6LPXODWLRQVPRGHOOHQ�LP�)RUVFKXQJVIHOG�GHV�.RPSOH[HQ3UREOHPO|VHQV���� 9JO��$EVFKQLWW������'LH�XQWHUQHKPHULVFKH�+DQGOXQJVNRPSHWHQ]���� :HUQHU�VSULFKW�LQ�=XVDPPHQKDQJ�PLW�GHP�3ODQVSLHO�3XPD�YRQ��HFKWHQ��3UREOHPHQ��ZHO�FKHQ� HLQ� 3ODQVSLHOWHLOQHKPHU� JHJHQ�EHUVWHKW�� 9JO��:HUQHU�� /��� �(QWVFKHLGXQJVXQWHUVW�W�]XQJVV\VWHPH��������6������II���� 9JO��.LUVFK��:����(QWVFKHLGXQJVSUR]HVVH��%DQG�����������6�������� 'XQFNHU��.����3V\FKRORJLH��������6�������� 9JO��$EVFKQLWW������.RPSOH[HV�3UREOHPO|VHQ�XQG�:LVVHQ���� 9JO��$EVFKQLWW��������'LH�6\VWHPVFKZLHULJNHLW��$XVGUXFN�GHU�3UREOHPNRPSOH[LWlW�LQ�:LV�VHQVJU|�HQ�
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NUHLV�]XU�6\VWHPNRQWUROOH�GDUVWHOOW��GHU�LQ�=XVDPPHQKDQJ�PLW�YHUVFKLHGHQHQ�:LV�VHQVHEHQHQ��DOV�2UWH�P|JOLFKHU�)HKOHUTXHOOHQ��VWHKW�
'LH� )RUPXOLHUXQJ� JHHLJQHWHU� .DWHJRULHQ� ]XU� .ODVVLILNDWLRQ� PHQVFKOLFKHQ� )HKO�YHUKDOWHQV�PDFKW�HLQHQ�ZHVHQWOLFKHQ�$QWHLO�GHU�)RUVFKXQJ�LP�%HUHLFK�PHQVFKOL�FKHQ�)HKOYHUKDOWHQV�DXV���� 'LH�.ODVVLILNDWLRQ�*(06��HLQ�$NURQ\P�I�U�³*(1(5,&(5525�02'(//,1*�6<67(0¦��YRQ�5HDVRQ YHUIROJW�GDV�$QOLHJHQ��HLQHQ�HLQIDFKHQ�DOOJHPHLQHQ�5DKPHQ�]X�ELHWHQ��LQ�GHP�SULQ]LSLHOOH�NRJQLWLYH�*UHQ]HQ�XQG�5LFK�WXQJHQ�� GLH� YRUKHUVHKEDUH� 9DULDQWHQ� PHQVFKOLFKHU� )HKOHU� YHUXUVDFKHQ�� %HU�FN�VLFKWLJXQJ� ILQGHQ���� 5HDVRQ JHKW� ]XQlFKVW� GDYRQ� DXV�� GD�� ]ZHL� H[LVWLHUHQGH7KHRULHQ�PHQVFKOLFKHU�)HKOHU�]X�LQWHJULHUHQ�VLQG����
�� 6/,36�ZHUGHQ�YRQ�5HDVRQ�ZLH�IROJW�DQJHQRPPHQ� ³'HSDUWXUHV�RI�DFWLRQ�IURPLQWHQWLRQ��RU�H[HFXWLRQ�IDLOXUHV�>���@�¦ %HL�GHQ�VOLSV�KDQGHOW�HV�VLFK�VRPLW�YRUDOOHP�XP�YHUVHKHQWOLFK�IDOVFK�DXVJHI�KUWH�2SHUDWLRQHQ��GD�VLH�QLFKW�GHU�XU�VSU�QJOLFKHQ�$EVLFKW�HQWVSUHFKHQ���� 1RUPDQ�GHILQLHUW��³$�VOLS� LV�D�IRUP�RIKXPDQ� HUURU� GHILQHG� WR� EH� WKH� SHUIRUPDQFH� RI� DQ� DFWLRQ� WKDW�ZDV� QRW�ZKDWZDV�LQWHQGHG�¦����� 0,67$.(6��)HKOHUQ�OLHJHQ�KLQJHJHQ�IDOVFKH�$EVLFKWHQ�XQG�=LHOH�]XJUXQGH����6LH�ZHUGHQ�YRQ�5HDVRQ�ZLH�IROJW�DQJHQRPPHQ��³(UURUV�LQ�ZKLFK�WKH�DFWLRQVPD\�UXQ�DFFRUGLQJ�WR�SODQ��EXW�ZKHUH�WKH�SODQ�LV�LQDGHTXDWH�WR�DFKLHYH�LWV�GH�VLUHG�RXWFRPH�¦

��� 9JO��.OXZH��5�+����$QDO\VHQ��������6��������� 9JO��5HDVRQ��-����6\VWHP��������6�������� 9JO��5HDVRQ��-����6\VWHP��������6�����XQG�GLH�GRUW�DQJHJHEHQH�/LWHUDWXU���� 9JO��.OXZH��5�+����$QDO\VHQ��������6��������� 1RUPDQ��'�$�� �&DWHJRUL]DWLRQ��������6�����'LHVH�$UW�YRQ�)HKOHUQ�EHVFKUHLEW�%UDXFKOH�ZLHIROJW�� ³(LQH� VHKU� LQWHUHVVDQWH� $XVVWUDKOXQJ� GHV� 8QEHZX�WHQ� VLQG� ³>���@� GLH� VRJHQDQQWHQ)HKOOHLVWXQJHQ��0DQ�YHUVWHKW�GDUXQWHU�IHKOJHJDQJHQH��DP�=LHO�GHU�$EVLFKW�YRUEHLJHJDQJHQH/HLVWXQJHQ��0DQ�ZLOO� HWZDV� VDJHQ�XQG� VDJW�GRFK�HWZDV�DQGHUHV��PDQ�ZLOO� HWZDV�EHKDOWHQXQG�YHUOLHUW��YHUJL�W�HV�GRFK��PDQ�ZLOO�ULFKWLJ�VFKUHLEHQ�XQG�PX��IHVWVWHOOHQ��GD��GLH�)HGHUHWZDV�DQGHUHV�KLQJHVHW]W�KDW��DOV�XQVHUHU�$EVLFKW�HQWVSUDFK��$EHU�GLHVH�IDOVFKHQ�/HLVWXQJHQVLQG� QXU� IDOVFK� YRP� 6WDQGSXQNW� GHU� XUVSU�QJOLFKHQ� $EVLFKW� DXV�� VLH� VLQG� ULFKWLJ� YRP6WDQGSXQNW�HLQHU�]ZHLWHQ�$EVLFKW��GLH�VLFK�PHKU�RGHU�ZHQLJHU�YHUERUJHQ�KlOW��(LQH�JHVW|UWH$EVLFKW�XQG�HLQH�VW|UHQGH�$EVLFKW�YHUHLQLJHQ�VLFK�LQ�GHU�+HUYRUEULQJXQJ�GHU�)HKOOHLVWXQJ�¦%UDXFKOH��$����0DFKW��������6�����I���� 9JO��.OXZH��5�+����$QDO\VHQ��������6������
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:HLWHUKLQ�QLPPW�LQ�5HDVRQ�V .ODVVLILNDWLRQ�PHQVFKOLFKHU�,UUW�PHU�HLQH�.ODVVLIL�NDWLRQ�YRQ�5DVPXVVHQ HLQH�]HQWUDOH�6WHOOXQJ�HLQ���� 6R�NDQQ�VLFK�QDFK�5DVPXVVHQGLH�.RQWUROO��XQG�6WHXHUXQJVWlWLJNHLW�HLQHV�2SHUDWHXUV�DXI�HLQHU�YRQ�GUHL�(EHQHQEHZHJHQ��GLH� VLFK� KLQVLFKWOLFK� LKUHU� NRJQLWLYHQ�$QIRUGHUXQJHQ� XQWHUVFKHLGHQ����>9JO��$EELOGXQJ����@�
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:HQQ�QHLQ�GDQQ :HQQ�MD��GDQQ
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$EELOGXQJ����� (EHQHQ�GHU�.RQWUROO��XQG�6WHXHUXQJVWlWLJNHLW���
'DV�6.,//�%$6('�%(+$9,285 EH]HLFKQHW�HLQ�9HUKDOWHQ�DXI�GHU�(EHQH�URXWLQLHUWHU.RQWUROO�� XQG� 6WHXHUXQJVWlWLJNHLW��ZHOFKHV� VWDUN� VHQVRPRWRULVFK� EDVLHUW� LVW�� *H�Pl��5DVPXVVHQ�XQWHUOLHJW�HLQ�VROFKHV�9HUKDOWHQ�QXU�JHOHJHQWOLFK�HLQHU�EHZX�WHQ.RQWUROOH��(U�I�KUW�DXV��³7KH�VNLOO�EDVHG�EHKDYLRXU�UHSUHVHQWV�VHQVRU\�PRWRU�SHU�
��� 9JO��5HDVRQ��-�� �6\VWHP��������6�������� 9JO��.OXZH��5�+����$QDO\VHQ��������6�������]LWLHUW�QDFK�5DVPXVVHQ��-����6NLOOV��������6�����II���� 9JO��.OXZH��5�+�� �$QDO\VHQ��������6������QDFK�5HDVRQ��-�� �6\VWHP��������6�����
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IRUPDQFH� GXULQJ� DFWV� RU� DFWLYLWLHV�ZKLFK�� IROORZLQJ� D� VWDWHPHQW� RI� DQ� LQWHQWLRQ�WDNH�SODFH�ZLWKRXW�FRQVFLRXV�FRQWURO�DV�VPRRWK��DXWRPDWHG��DQG�KLJKO\�LQWHJUDWHGSDWWHUQV�RI�EHKDYLRXU��2QO\�RFFDVLRQDOO\�LV�SHUIRUPDQFH�EDVHG�RQ�VLPSOH�IHHGEDFNFRQWURO�� ZKHUH�PRWRU� RXWSXW� LV� D� UHVSRQVH� WR� WKH� REVHUYDWLRQ� RI� DQ� HUURU� VLJQDOUHSUHVHQWLQJ� WKH� GLIIHUHQFH� EHWZHHQ� WKH� DFWXDO� VWDWH� DQG� WKH� LQWHQGHG� VWDWH� LQ� DWLPH�VSDFH�HQYLURQPHQW��DQG�ZKHUH�WKH�FRQWURO�VLJQDO�LV�GHULYHG�DW�D�VSHFLILF�SRLQWLQ�WLPH�¦���
$EZHLFKXQJHQ� LP� 6\VWHPEHWULHE� ZHUGHQ� GDKHU� YRUZLHJHQG� DXI� GHU� (EHQH� GHV58/(�%$6('�%(+$9,285�EHREDFKWHW�XQG�NRUULJLHUW��:HLWHUKLQ�ZHUGHQ�GRUW�JHVSHL�FKHUWH�.RQWUROO�� XQG�6WHXHUXQJVUHJHOQ� DXIJHUXIHQ�� GLH� ]XU�.RUUHNWXU� GHU� IHVWJH�VWHOOWHQ�$EZHLFKXQJHQ�GLHQHQ��'DEHL�HUIROJW�GHU�$EUXI�YRQ�JHVSHLFKHUWHQ�5HJHOQDXI�GHU�*UXQGODJH�YRQ�LP�9RUIHOG�JHPDFKWHQ�(UIDKUXQJHQ��³7KH�SRLQW�KHUH�LV�WKDWSHUIRUPDQFH� LV� JRDO�RULHQWHG� EXW� VWUXFWXUHG� E\� ³IHHGIRUZDUG� FRQWURO¦� WKURXJK� DVWRUHG�UXOH��9HU\�RIWHQ��WKH�JRDO�LV�QRW�HYHQ�H[SOLFLWO\�IRUPXODWHG�EXW�LV�IRXQG�LP�SOLFLWO\�LQ�WKH�VLWXDWLRQ�UHOHDVLQJ�WKH�VWRUHG�UXOHV��7KH�FRQWURO�LV�WHOHRORJLFDO�LQ�WKHVHQVH�WKDW�WKH�UXOH�RU�FRQWURO�LV�VHOHFWHG�IURP�SUHYLRXV�VXFFHVVIXO�H[SHULHQFHV�¦���$OV� .12:/('*(�%$6('� %(+$9,285 EH]HLFKQHW�5DVPXVVHQ VFKOLH�OLFK� GDV� 9HU�KDOWHQ� DXI� GHU� (EHQH��ZR�ZHGHU� 5RXWLQHDNWLYLWlWHQ� QRFK� GHU�$EUXI� YHUI�JEDUHU.RQWUROO�� XQG� 6WHXHUXQJVUHJHOQ� JHQ�JHQ�� (V� OLHJHQ� XQJHZ|KQOLFKH� 6\VWHP]X�VWlQGH�YRU��'LHV� I�KUW�GD]X��GD��HV�QRWZHQGLJ� LVW�� HLQHQ� VLQQYROOHQ�3ODQ� ]X� HQW�ZLFNHOQ��'LHV�JHVFKLHKW�LQ�GHU�:HLVH��GD��XQWHUVFKLHGOLFKH�3OlQH�HQWZRUIHQ�ZHU�GHQ��LKUH�:LUNXQJ�LP�+LQEOLFN�DXI�GHQ�*UDG�GHU�=LHOHUUHLFKXQJ�HUSUREW�ZLUG��ZDVVFKOLH�OLFK�]XU�$XVZDKO�HLQHV�3ODQHV�I�KUW����
$XI� XQWHUVFKLHGOLFKH� $QIRUGHUXQJHQ� PX�� HLQ� ,QGLYLGXXP� QXQ� XQWHUVFKLHGOLFKUHDJLHUHQ��'D]X�PX��HV�YRQ�HLQHU�(EHQH�DXI�GLH�DQGHUH�ZHFKVHOQ��5HDVRQ LQWHU�SUHWLHUW�GLH�,QWHUDNWLRQ�GHU�GUHL�(EHQHQ��VSULFK�GHQ�:HFKVHO�]ZLVFKHQ�LKQHQ��ZLHIROJW����

��� 5DVPXVVHQ��-����6NLOOV��������6��������� 5DVPXVVHQ��-����6NLOOV��������6��������� 9JO��5DVPXVVHQ��-����6NLOOV��������6��������� 5HDVRQ��-�� �6\VWHP��������6�����I�



(176&+(,'81*6+$1'(/1�,1�817(51(+0(163/$163,(/(1 ���
x 'HU�:HFKVHO�YRQ�GHU�6(162�02725,6&+(1�(%(1(�DXI�GLH�5(*(/�(%(1(�:LUG� HLQH� 3UREOHPO|VXQJ� DQJHVWUHEW�� ZLUG� VWHWV� ]XQlFKVW� GLH� 5HJHO�(EHQH� EH�WUDFKWHW��ZRPLW�GLH�5HJHO�(EHQH�LQ�GHP�0RPHQW�UHOHYDQW�ZLUG��ZHQQ�HLQH�hEHU�SU�IXQJ� HUUHLFKWHU� (UJHEQLVVH� RGHU� DQJHVWUHEWHU� =LHOH� HLQ� 3UREOHP� LGHQWLIL]LHUW�(LQH�3UREOHPO|VXQJ��GLH�DXI�GHU�5HJHO�(EHQH�YRUDQJHWULHEHQ�ZLUG��]LHOW�GDEHL�DXIGLH� (QWZLFNOXQJ� KRFKURXWLQLHUWHU� $NWLYLWlWHQ� LQ� lKQOLFKHQ� 8PJHEXQJHQ�� 'DEHLPX��EHL�VFKZHUHQ�3UREOHPHQ�GHU�=LUNHO�VWHWV�PHKUIDFK�GXUFKODXIHQ�ZHUGHQ��EH�YRU�HU�]X�KRFKURXWLQLHUWHQ�$NWLYLWlWHQ�I�KUW�
x 'HU�:HFKVHO�YRQ�GHU�5(*(/�(%(1(�DXI�GLH�:,66(16�(%(1(�,Q�=XVDPPHQKDQJ�PLW�GHU�HLQIDFKHQ�/RJLN�YRQ�*(06 HUIROJW�GHU�:HFKVHO�YRQ�GHU5HJHO�(EHQH� DXI� GLH�:LVVHQV�(EHQH��ZHQQ� GHU�3UREOHPO|VHU� UHDOLVLHUW�� GD�� VHLQ5HSHUWRLUH�DQ�UHJHOEDVLHUWHQ�/|VXQJHQ�QLFKW�DXVUHLFKW��XP�HLQH�/|VXQJ�KHUEHL]X�I�KUHQ�XQG�LQIROJHGHVVHQ�QHXH�5HJHOQ�DXVJHELOGHW�ZHUGHQ�P�VVHQ�
x 'HU�:HFKVHO�YRQ�GHU�:,66(16�(%(1(�DXI�GLH�5(*(/�(%(1(�$NWLYLWlWHQ�DXI�GHU�:LVVHQV�(EHQH�N|QQHQ�NODVVLIL]LHUW�ZHUGHQ�DOV�GLH�6XFKH�QDFKHLQHU�DGlTXDWHQ�3UREOHPO|VXQJ��'LHVH�/|VXQJ�NRQVWLWXLHUW�P|JOLFKHUZHLVH�HLQHQQHXHQ�+DQGOXQJVSODQ��GHU�HLQ�QHXHV�6HW�YRQ�UHJHOEDVLHUWHQ�5RXWLQHQ�HQWKlOW��'LH�VHU� =XVDPPHQKDQJ�ZLUG� LQ� GHU�$EELOGXQJ� GXUFK� GLH� )UDJH� YHUGHXWOLFKW�� RE� GDV3UREOHP�DOV�JHO|VW�JLOW�
(V�NDQQ�IHVWJHKDOWHQ�ZHUGHQ��GD��GHU�YRUOLHJHQGH�.ODVVLILNDWLRQVDQVDW]� OHGLJOLFKLQ� VWDUN� YHUHLQIDFKWHU�:HLVH� GLH�ZHVHQWOLFK� NRPSOH[HUH�)RUP�GHU� ,QIRUPDWLRQV�YHUDUEHLWXQJ�LQ�GHU�7KHRULH�YRQ�$QGHUVRQ�ZLGHUVSLHJHOW��'HPJHJHQ�EHU�ZHLVW�HUMHGRFK� HLQH� UHIOH[LYH�.RPSRQHQWH� DXI�� GD� 3UREOHPO|VXQJHQ� QDFK� HLQHP�5HJHO�NUHLVSULQ]LS�YRUDQJHWULHEHQ�ZHUGHQ�XQG�GHU�3UREOHPO|VHU�LQ�EHZX�WHU�:HLVH�YRU�]XJHKHQ�KDW��6R�ZLUG�GXUFK�GLH�)UDJHVWHOOXQJHQ�LPSOL]LHUW��GD��GHU�3UREOHPO|VHU3UREOHPH� EHZX�W� DOV� VROFKH� LGHQWLIL]LHUW�� VRZLH� ZHLWHUKLQ� 3UREOHPO|VXQJHQ� LQEHZX�WHU�:HLVH�YRUDQWUHLEW��(U�KDW�DXFK�HLQ�%HZX�WVHLQ�GDU�EHU��ZR�HU� VLFK� LP6\VWHP�EHILQGHW�XQG�UHIOHNWLHUW�GLH�(UJHEQLVVH� LP�+LQEOLFN�DXI�HLQHQ�GHILQLHUWHQ=LHO]XVWDQG�
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$OV�]ZHLWHU�3RO�LVW�QXQ�GHU�([SHUWHQSRO�QlKHU�]X�FKDUDNWHULVLHUHQ��'LHV�JHVFKLHKWGXUFK�GLH�%HU�FNVLFKWLJXQJ�YRQ�([SHUWHQV\VWHPHQ��GD�GXUFK�GLH�$QQDKPH�HLQHV=HLWSIDGHV�GDYRQ� DXVJHJDQJHQ�ZHUGHQ�NDQQ�� GD�� GLH�:LVVHQVTXDOLWlWHQ� GHV�([�SHUWHQ� HLQH� =LHOJU|�H� LP� (QWZLFNOXQJVSUR]H�� GHV� 1RYL]HQ� GDUVWHOOHQ�� 'D� GLH:LVVHQVDNTXLVLWLRQ�EHL�([SHUWHQ�KLHU�GLH�0|JOLFKNHLW�ELHWHW��:LVVHQ�DXI�&RPSX�WHUQ�GDU]XVWHOOHQ��VROO�LP�IROJHQGHQ�DXI�([SHUWHQV\VWHPH�HLQJHJDQJHQ�ZHUGHQ����
����� 'DUVWHOOXQJ�YRQ�([SHUWHQZLVVHQ�LQ�([SHUWHQV\VWHPHQ
,Q�HLQHP�7HLOEHUHLFK�GHU�.�QVWOLFKHQ�,QWHOOLJHQ]��ZHOFKH�HLQHQ�)RUVFKXQJVEHUHLFKGHU� ,QIRUPDWLN� GDUVWHOOW���� ZHUGHQ� VRJHQDQQWH� ([SHUWHQV\VWHPH� RGHU� DXFK�:LV�VHQVEDVLHUWH�6\VWHPH��� NRQ]LSLHUW��GLH�LQ�GHU�/DJH�VLQG��GLH�)lKLJNHLWHQ�]XP�3UR�EOHPO|VHQ�YRQ�([SHUWHQ�]X� VLPXOLHUHQ���� 6LH�N|QQHQ� LQ�GLHVHP�=XVDPPHQKDQJZLH� IROJW� GHILQLHUW� ZHUGHQ�� ³([SHUWHQV\VWHPH� VLQG� 3URJUDPPH�� PLW� GHQHQ� GDV6SH]LDOZLVVHQ�XQG�GLH�6FKOX�IROJHUXQJVIlKLJNHLW�TXDOLIL]LHUWHU�)DFKOHXWH�DXI�HQJEHJUHQ]WHQ�$XIJDEHQJHELHWHQ�QDFKJHELOGHW�ZHUGHQ�VROO��'DEHL�JHKHQ�ZLU�YRUOlX�ILJ�YRQ�GHU�9RUVWHOOXQJ�DXV��GD��([SHUWHQ�LKUH�3UREOHPO|VXQJHQ�DXV�(LQ]HONHQQW�QLVVHQ�]XVDPPHQVHW]HQ��GLH�VLH�VHOHNWLHUHQ�XQG�LQ�SDVVHQGHU�$QRUGQXQJ�YHUZHQ�GHQ��([SHUWHQV\VWHPH�EHQ|WLJHQ�GDKHU�GHWDLOOLHUWH�(LQ]HONHQQWQLVVH��EHU�GDV�$XI�JDEHQJHELHW�XQG�6WUDWHJLHQ��ZLH�GLHVHV�:LVVHQ�]XU�3UREOHPO|VXQJ�EHQXW]W�ZHUGHQVROO�¦���
��� 'DEHL�HUIROJW�GLH�'DUVWHOOXQJ�YRQ�:LVVHQ�LQ�([SHUWHQV\VWHPHQ�XQWHU�GHU�%HU�FNVLFKWLJXQJGHU�YRUOLHJHQGHQ�5HSUlVHQWDWLRQVIRUPHQ��ZREHL�EVSZ��DXFK�K\EULGH�6\VWHPH�DQJHQRPPHQZHUGHQ�N|QQHQ��9JO��.UHWVFKPDU��7����'DWHQW\SHQ��������6������II���� 'DEHL� YHUVWHKHQ� VLFK� GLH� HLQ]HOQHQ� )RUVFKXQJVEHUHLFKH� GHU� .�QVWOLFKHQ� ,QWHOOLJHQ]� DOVHUJlQ]HQGH�.RPSRQHQWHQ�LP�%HUHLFK�GHU�,QIRUPDWLN��9JO��-RKDQQHV��3����([SHUWHQV\VWHPH�������6�����'HU�%HJULII�GHU�.�QVWOLFKHQ�,QWHOOLJHQ]��.,��VWHOOW�GLH�hEHUVHW]XQJ�GHV�HQJOL�VFKHQ�%HJULIIV� ³$UWLILFDO� ,QWHOOLJHQFH� �$,�¦� GDU��'LH�$QIlQJH�GLHVHV� )RUVFKXQJVEHUHLFKHVVLQG� LQ� GHU�0LWWH� GHU� I�QI]LJHU� -DKUH� ]X� ILQGHQ��ZREHL� HV� GDV� YRUGHUJU�QGLJH�=LHO� GLHVHV)RUVFKXQJVJHELHWHV�ZDU��EHLP�&RPSXWHU�HLQH�9HUKDOWHQVZHLVH�]X�HU]HXJHQ��GLH�EHLP�0HQ�VFKHQ�DOV�LQWHOOLJHQW�]X�EH]HLFKQHQ�ZlUH��9JO��%RUNRZVNL��9���*HLV��:����,QWHOOLJHQ]�������6�������1DPHQWOLFK�JHKHQ�GLH�$QIlQJH�GHU�.,�DXI�-��YRQ�1HXPDQQ�VRZLH�LQVEHVRQGHUH�DXI$��7XULQJ�]XU�FN��9JO��.XUEHO��.����(QWZLFNOXQJ��������6�����=X�ZHLWHUI�KUHQGHQ�$XVVD�JHQ�]XU�(QWZLFNOXQJ�GHU�.,�YJO��GHUV���(QWZLFNOXQJ��������6����II���� ,Q�GHU�/LWHUDWXU� VHW]W� VLFK�]XQHKPHQG�GHU�%HJULII�GHV�:LVVHQVEDVLHUWHQ�6\WHPV�GXUFK�� GDGLH� (QWZLFNOXQJ� GDKLQ� JHKW�� QHEHQ� ([SHUWHQZLVVHQ� DXFK� DQGHUHV�:LVVHQ� DXI� &RPSXWHUQGDU]XVWHOOHQ��9JO��6SDQJ��6����([SHUWHQV\VWHPH��������6�����'HPQDFK�VLQG�([SHUWHQV\VWH�PH� HLQ� VSH]LHOOHU�$XVGUXFN� YRQ�:LVVHQVEDVLHUWHQ�6\VWHPHQ��9JO��1HXPDQQ��%����([SHU�WHQV\VWHPH��������6�������� 9JO��%RUNRZVNL��9���*HLV��:����([SHUWHQV\VWHPH��������6��������� 3XSSH��)����(LQI�KUXQJ��������6����
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8UVSU�QJOLFK� ]XU�1DFKDKPXQJ�GHV�PHQVFKOLFKHQ�3UREOHPO|VXQJVYHUKDOWHQV� HQW�ZLFNHOW��LVW�GLHVH�VHKU�DOOJHPHLQJ�OWLJH�6LFKWZHLVH�LQ]ZLVFKHQ�HLQHU�GLIIHUHQ]LHU�WHUHQ� 6LFKWZHLVH� JHZLFKHQ�� ZRQDFK� ([SHUWHQV\VWHPH� QDFK� ]XJUXQGH� JHOHJWHP)RUVFKXQJVLQWHUHVVH�XQWHUVFKLHGOLFK�GHILQLHUW�ZHUGHQ�N|QQHQ��6R�H[LVWLHUW� LQ]ZL�VFKHQ� HLQH� 9LHO]DKO� XQWHUVFKLHGOLFK� RULHQWLHUWHU� $QVlW]H�� ZREHL� LP� %HUHLFK� EH�WULHEOLFKHU�([SHUWHQV\VWHPH�GLH� OHLVWXQJVRULHQWLHUWHQ��GLH�VWUXNWXURULHQWLHUWHQ�XQGGLH� IXQNWLRQVRULHQWLHUWHQ�$QVlW]H�5HOHYDQ]� EHVLW]HQ��'LH� VWUXNWXURULQWLHUWHQ�$Q�VlW]H�EHVFKUHLEHQ�QXQ�GHQ�$XIEDX�YRQ�([SHUWHQV\VWHPHQ���� GHU�VLFK�LQ�HLQH�6HULHIXQNWLRQDOHU�.RPSRQHQWHQ�XQWHUWHLOW��LQ�GHQHQ�GDV�:LVVHQ�YRQ�([SHUWHQ�EHVFKULH�EHQ�ZLUG����
'LH�.HUQNRPSRQHQWHQ�VWHOOHQ�]XQlFKVW�GLH�:LVVHQVEDVLV�VRZLH�GLH�,QIHUHQ]NRP�SRQHQWH�GDU��'DU�EHU�KLQDXV�VLQG�]X�GHQ�IXQNWLRQDOHQ�.RPSRQHQWHQ�HLQHV�([SHU�WHQV\VWHPV�GLH�'LDORJNRPSRQHQWH�� GLH�(UNOlUXQJVNRPSRQHQWH�XQG�GLH�:LVVHQV�DNTXLVLWLRQVNRPSRQHQWH�]X�UHFKQHQ��>9JO��$EELOGXQJ����@�
'LH�:LVVHQVEDVLV�VWHOOW�GHQ�7HLO�HLQHV�([SHUWHQV\VWHPV�GDU��LQ�GHP�GLH�SUREOHP�VSH]LILVFKHQ�)DNWHQ�XQG�5HJHOQ�HLQHU�:LVVHQVGRPlQH�GDUJHVWHOOW�ZHUGHQ���� 'LH�VHV� :LVVHQ� ZLUG� LQ� HLQHP� ([SHUWHQV\VWHP� VWULNW� YRQ� GHU� $EODXIVWHXHUXQJ� JH�WUHQQW��ZRQDFK�:LVVHQ��ZHOFKHV� GLH�9HUDUEHLWXQJ� YRQ�:LVVHQ� DQEHODQJW�� LQ� GHU,QIHUHQ]PDVFKLQH� GDUJHVWHOOW�ZLUG���� 'DEHL� LVW� GLHVH�7UHQQXQJ� YRQ�:LVVHQ� XQG3UREOHPO|VXQJVVWUDWHJLH� ]XQlFKVW� GDV� JUXQGOHJHQGH� 2UJDQLVDWLRQVSULQ]LS� YRQ([SHUWHQV\VWHPHQ���� 'LH�'LDORJNRPSRQHQWH�VWHOOW�ZHLWHUKLQ�GLH�6FKQLWWVWHOOH�]XP%HQXW]HU�HLQHV�([SHUWHQV\VWHPV�GDU��ZREHL�GLH�$N]HSWDQ]�HLQHV�([SHUWHQV\VWHPVVHKU� VWDUN� YRQ� GHU� %HQXW]HUIUHXQGOLFKNHLW� GHU� 'LDORJNRPSRQHQWH� DEKlQJW����'XUFK�GLH�(UNOlUXQJNRPSRQHQWH�LVW�HV�HLQHP�$QZHQGHU�P|JOLFK��GHQ�6FKOX�IRO�
��� 9JO��:DQGHO��+��8����([SHUWHQV\VWHPH��������6�����II��XQG�GLH�GRUW�DQJHJHEHQH�/LWHUDWXU���� %H]�JOLFK�GHV�$XIEDXV� YRQ�([SHUWHQV\VWHPHQ�EHVWHKW� LQ� GHU�/LWHUDWXU�ZHLWJHKHQG�(LQLJ�NHLW�� 9JO�� KLHU� EVSZ�� %HQGLJ�� 5��� )ULFN�� '��� *DEULHO�� 5��� 0HLHU�� *��� 5HLQHUVPDQQ�5HVFKHOHLW�� 7LPP��+����([SHUWHQV\VWHPH� ������� 6�� ��� II���:DQGHO�� +��8����([SHUWHQV\�VWHPH� ������� 6�� ��� II���%RUNRZVNL�� 9��� *HLV�� :��� �([SHUWHQV\VWHPH� ������� 6�� ���� II��)UDQN��8����([SHUWHQV\VWHPH��������6�����II���� 9JO��:HLGHQKDXSW��7�0����*UXQGODJHQ��������6�������� 9JO��:HLGHQKDXSW��7�0����*UXQGODJHQ��������6�������� 9JO��3XSSH��)����(LQI�KUXQJ��������6������� 9JO��%HQGLJ��5���)ULFN��'���*DEULHO��5���0HLHU��*���5HLQHUVPDQQ�5HVFKHOHLW��7LPP��+���([SHUWHQV\VWHPH��������6�����II�
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JHUXQJHQ�HLQHV�([SHUWHQV\VWHPV�]X�IROJHQ���� 'XUFK�GLH�$QZHQGXQJ�YRQ�0HWKR�GHQ�GHU�:LVVHQVDNTXLVLWLRQ�ZLUG�VFKOLH�OLFK�GDV�:LVVHQ��ZHOFKHV�(LQJDQJ�LQ�GDV([SHUWHQV\VWHP�ILQGHW��HUID�W���� 'DEHL�VROOWH�GLH�:LVVHQVDNTXLVLWLRQ�I�U�HLQ�([�SHUWHQV\VWHP� DOV� .RPSRQHQWH� GHU� JHVDPWEHWULHEOLFKHQ� ,QIRUPDWLRQVEHUHLWVVWHO�OXQJVDXIJDEHQ�YHUVWDQGHQ�ZHUGHQ�XQG�QLFKW�DOV�LVROLHUWH�,QVHOO|VXQJHQ����

:LVVHQVDNTXLVLWLRQV�NRPSRQHQWH(UNOlUXQJV�NRPSRQHQWH

'LDORJ�NRPSRQHQWH

,QIHUHQ]NRPSRQHQWH

:LVVHQVEDVLV

%HQXW]HU

$EELOGXQJ����� $UFKLWHNWXU�HLQHV�([SHUWHQV\VWHPV���
hEHU� GLHVH� *UXQGNRQ]HSWLRQ� HLQHV� ([SHUWHQV\VWHPV� KLQDXV�� ZlUH� HV� QXQ� DXFKZ�QVFKHQVZHUW��ZHQQ�GDV�([SHUWHQV\VWHP�OHUQIlKLJ�ZlUH��$OV�SUREOHPDWLVFK�HU�ZHLVW� VLFK� LQ� GLHVHP� =XVDPPHQKDQJ� MHGRFK�� GD�� ([SHUWHQV\VWHPH� LKUHU� 1DWXUQDFK�VWDWLVFK�VLQG��GD�VLH�GHU�/HUQIlKLJNHLW�YRQ�([SHUWHQ�QLFKW�LP�DXVUHLFKHQGHP0D�H�HQWVSUHFKHQ��6R�I�KUW�%LHWKDKQ�DXV��GD��([SHUWHQ� OHUQIlKLJ�VLQG��XQG�GLHVDXFK�YRQ�([SHUWHQV\VWHPHQ�]X�HUZDUWHQ�VHLQ�VROOWH��'DEHL�YHUI�JHQ�([SHUWHQV\�VWHPH� I�U� GLH� $XIQDKPH� QHXHQ�:LVVHQV� LQ� GHU� 7DW� �EHU� HLQH� VRJHQDQQWH�:LV�VHQVHUZHUEVNRPSRQHQWH��'LHVH�NDQQ� MHGRFK� LQ�GHU�5HJHO�QXU�YRP�:LVVHQVLQJH�
��� 9JO��%RUNRZVNL��9���*HLV��:����([SHUWHQV\VWHPH��������6��������� 9JO��%HQGLJ��5���)ULFN��'���*DEULHO��5���0HLHU��*���5HLQHUVPDQQ�5HVFKHOHLW��7LPP��+���([SHUWHQV\VWHPH��������6�����II���� 9JO��%LHWKDKQ��-����$UWHQ��������6������
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QLHXU�EHQXW]W�ZHUGHQ��ZREHL�GLHV�LQ�GHU�:HLVH�JHVFKLHKW��GD��GLHVHU�QXU�XQWHU�DXV�UHLFKHQGHP�9RUZLVVHQ��EHU�GDV�([SHUWHQV\VWHP�XQG�GHQ�:LVVHQVEHUHLFKV�:LVVHQLQ�GLH�:LVVHQVEDVLV�RGHU�:LVVHQVEDQN�HLQIOLH�HQ� ODVVHQ�NDQQ��)�U�GHQ�([SHUWHQLVW�GLH�6FKQLWWVWHOOH�VHOEVW�KLQJHJHQ�QRFK�QLFKW�KLQUHLFKHQG�JHHLJQHW��6RPLW�NDQQGHU�:LVVHQV]XJDQJ� LQ� ([SHUWHQV\VWHPHQ� LP� $OOJHPHLQHQ� QXU� SHULRGLVFK� GXUFKHLQHQ�:LVVHQVLQJHQLHXU�XQG�QLFKW��EHU�GHQ�1RUPDOQXW]HU�HUIROJHQ��ZRGXUFK�GLH([SHUWHQV\VWHPH�HLQHQ�ZHLWJHKHQG�VWDWLVFKHQ�&KDUDNWHU�DXIZHLVHQ���� 6R�NDQQ�GLH3UD[LV� DXFK� VHKU�ZHQLJH� (UIROJH� QDFKZHLVHQ�� GLH� VLFK� DXI� GLH� ,PSOHPHQWLHUXQJHLQHU�/HUQNRPSRQHQWH�EH]LHKHQ����
:LUG� QXQ� GDYRQ� DXVJHJDQJHQ�� GD�� ([SHUWHQZLVVHQ� HLQH� =LHOJU|�H� LP� EHWULHEV�ZLUWVFKDIWOLFKHQ�/HUQSUR]H��DP�8QWHUQHKPHQVSODQVSLHO�GDUVWHOOW��VR�VWHOOW�VLFK�DQGLHVHU� 6WHOOH� GLH� )UDJH�� LQZLHZHLW� ([SHUWHQV\VWHPH� GLH� 0|JOLFKNHLW� ELHWHQ� ]XU(QWVFKHLGXQJVXQWHUVW�W]XQJ� LP�8QWHUQHKPHQVSODQVSLHO� HLQJHVHW]W� ]X�ZHUGHQ��(VHUZHLVW� VLFK� LQ�GLHVHP�=XVDPPHQKDQJ�DOV�SUREOHPDWLVFK�� GD�� HLQH� VROFKH�0D��QDKPH�QLFKW� GHP�GLGDNWLVFKHQ�(UIRUGHUQLV� HQWVSUlFKH�� GLH�.RPSOH[LWlW� GHV�8Q�WHUQHKPHQVSODQVSLHOV� DQ� GDV�9RUZLVVHQ� GHU� 3ODQVSLHOWHLOQHKPHU� DQ]XSDVVHQ�� ,P+LQEOLFN�DXI�GHQ�(LQVDW]�YRQ�([SHUWHQV\VWHPHQ�LQ�GHU�/HKUH�EHGDUI�HV�XQWHU�%H�U�FNVLFKWLJXQJ� GHV� =HLWDVSHNWHV� RIIHQVLFKWOLFK� HLQHU� DQGHUHQ� .DWHJRULH� YRQ� ([�SHUWHQV\VWHPHQ�� 9RU� GHQ� (UNHQQWQLVVHQ� GHU� YRUOLHJHQGHQ� $UEHLW� VROO� GDKHU� GLH%HGHXWXQJ�GHV�)DNWRUV�=HLW�LP�6\VWHP�EHOHXFKWHW�ZHUGHQ�
����� (QWVFKHLGXQJVXQWHUVW�W]XQJ�LP�8QWHUQHKPHQVSODQVSLHO
������� 6\VWHP��+DQGOXQJ�XQG�=HLW
'LH�=HLW�KDW� LQ�EH]XJ�DXI�GDV�ZLUWVFKDIWOLFKH�+DQGHOQ�XQG�'HQNHQ�HLQH�]HQWUDOH%HGHXWXQJ��³$OOHV�:LUWVFKDIWHQ�DOV�HLQ�|NRQRPLVFK�GHWHUPLQLHUWHV�7lWLJVHLQ�YROO�]LHKW�VLFK�LP�=HLWDEODXI�¦��� 7URW]GHP�ZLUG�GHU�=HLWDEKlQJLJNHLW�GHV�+DQGHOQV�LQ
��� 5DXOHIV��3����([SHUWHQV\VWHPH��������6�������� 9JO��%LHWKDKQ��-����*UHQ]HQ��������6��������� 9JO��%HQGLJ��5���)ULFN��'���*DEULHO��5���0HLHU��*���5HLQHUVPDQQ�5HVFKHOHLW��7LPP��+���([SHUWHQV\VWHPH��������6�������� .HUQ��:����=HLW��������6�����
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GHU� %HWULHEVZLUWVFKDIWVOHKUH� QXU� XQ]XUHLFKHQGH� $XIPHUNVDPNHLW� HQWJHJHQJH�EUDFKW��$QDO\VHQ�HUIROJHQ�VWDWLVFK��NRPSDUDWLY�VWDWLVFK�RGHU�XQWHU�FHWHULV�SDULEXV�%HGLQJXQJHQ��GLH�GLH�$QQDKPH�HLQHV�VWDELOHQ�=XVWDQGHV�]XODVVHQ����
'DV�8QWHUQHKPHQVSODQVSLHO�LVW�QXQ�VHLQHP�:HVHQ�QDFK�VWDWLVFK��LP�6SLHO�ZLUG�HVMHGRFK�]XP�*HJHQVWDQG� GHU� YRUJHVHKHQHQ�*HVFKlIWVPD�QDKPHQ�XQG� HUKlOW� KLHUHLQHQ�G\QDPLVFKHQ�&KDUDNWHU��6R�XQWHUOLHJW� GDV�6LPXODWLRQVPRGHOO�9HUlQGHUXQ�JHQ� LP�=HLWDEODXI�� GLH� GXUFK� GDV� (QWVFKHLGXQJVKDQGHOQ� GHU� 3ODQVSLHOWHLOQHKPHUKHUYRUJHUXIHQ� ZHUGHQ���� 3DUDOOHO� GD]X� HUZHLWHUW� VLFK� GDV� PHQWDOH� 0RGHOO� GHV3ODQVSLHOWHLOQHKPHUV��9RU�GHU�$QQDKPH�HLQHV�=HLWSIDGHV�HUZHLWHUW�GHU�3ODQVSLHO�WHLOQHKPHU� VHLQHQ� (UIDKUXQJVKLQWHUJUXQG�� ZRI�U� LQ� GHU� YRUOLHJHQGHQ� $UEHLW� GLH8QWHUVFKHLGXQJ� QDFK� ([SHUWHQ� XQG� 1RYL]HQ� 3DWH� VWHKHQ� NDQQ�� 6LH� EHVFKUHLEHQKLHU�]ZHL�3ROH�HLQHV�LQ�GHU�=HLW�VLFK�HUVWUHFNHQGHQ�(QWZLFNOXQJVSUR]HVVHV���� 'D�EHL�NRQQWH�XQWHU�%HU�FNVLFKWLJXQJ�HLQHV�=HLWSIDGHV�IROJHQGHV�DQJHQRPPHQ�ZHU�GHQ��'D�GDV�9RUZLVVHQ�LQ�GHU�YRUOLHJHQGHQ�$UEHLW�DOV�6SLHJHO�GHV�(UIDKUXQJVKLQ�WHUJUXQGHV� HLQHV� ,QGLYLGXXPV� DQJHQRPPHQ� ZXUGH�� NRQQWH� GDYRQ� DXVJHJDQJHQZHUGHQ��GD��GLH�8QWHUVFKLHGH�EH]�JOLFK�GHV�(UIDKUXQJVKLQWHUJUXQGHV�YRQ�([SHU�WHQ�XQG�1RYL]HQ�$XVGUXFN�HLQHV�(QWZLFNOXQJVSUR]HVVHV� VLQG��GHU�XQWHU�GHU�$Q�QDKPH�HLQHV�=HLWSIDGHV�YRP�([SHUWHQ�EHUHLWV�DEJHVFKORVVHQ�LVW��ZlKUHQG�HU�YRP1RYL]HQ�QRFK�]X�YROO]LHKHQ�LVW��'LH�4XDOLWlW�GHV�([SHUWHQZLVVHQV�NDQQ�GHPQDFK$XIVFKOX��GDU�EHU�JHEHQ��ZHOFKH�*U|�HQ�LP�/HUQSUR]H��GHV�1RYL]HQ�HLQH�5ROOHVSLHOHQ���� :HLWHUKLQ� NRQQWH� GDYRQ� DXVJHJDQJHQ� ZHUGHQ�� GD�� GHU� 1RYL]H� GLH4XDOLWlWHQ� VHLQHV�:LVVHQV� GXUFK�5HIOHNWLRQ� VHLQHU� )HKOHU� HQWZLFNHOW���� GHU� ([�SHUWH�GLHVH�:LVVHQVTXDOLWlWHQ�KLQJHJHQ�EHUHLWV�HUZRUEHQ�KDW�XQG�I�U�([SHUWHQV\�VWHPH�]XU�9HUI�JXQJ�VWHOOW����
,Q�GLHVHP�=XVDPPHQKDQJ�LVW�QXQ�VFKOLH�OLFK�DXI�GDV�:HVHQ�GHU�.RPSOH[LWlW�EH�]XJ�]X�QHKPHQ��6R�NRQQWH�LQ�.DSLWHO�]ZHL�IROJHQGHV�DXVJHI�KUW�ZHUGHQ��2IW�ZLUGGLH�:HOW�PLW�GHQ�%HJULIIHQ�2UGQXQJ�XQG�8QRUGQXQJ�EHVFKULHEHQ��ZREHL�GLH� OH�
��� 9JO��.HUQ��:����=HLW��������6�����I���� 9JO��$EVFKQLWW� ���������'DV� 8QWHUQHKPHQVSODQVSLHO�� (LQ� 6LPXODWLRQVPRGHOO� VRZLH�$E�VFKQLWW����������'DV�8QWHUQHKPHQVSODQVSLHO��(LQ�(QWVFKHLGXQJVVSLHO���� 9JO��$EVFKQLWW������8PJDQJ�YRQ�3HUVRQHQ�PLW�NRPSOH[HQ�6\VWHPHQ���� 9JO��$EVFKQLWW������'LH�XQWHUQHKPHULVFKH�+DQGOXQJVNRPSHWHQ]���� 9JO��$EVFKQLWW� �������.RJQLWLYH�*UHQ]HQ��'HU�.ODVVLILNDWLRQVDQVDW]�PHQVFKOLFKHU� )HKOHUYRQ�5HDVRQ�
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GLJOLFKH�1XW]XQJ�GLHVHU��]ZHL�JHJHQVlW]OLFKH�3ROH�EHVFKUHLEHQGHQ�%HJULIIH�MHGRFKZHQLJ�LQWHUHVVDQW�LVW��6R�LVW�8QRUGQXQJ�QLFKW�NODU�]X�XPVFKUHLEHQ�XQG�LVW�GDV��ZDVVLH�VHOEVW�RIIHQEDUW��2UGQXQJ�LVW�KLQJHJHQ�VFKQHOO�]X�EHVFKUHLEHQ��ZLUG�UDVFK�WUL�YLDO�XQG� LQ�GHU�)ROJH� VFKQHOO�XQLQWHUHVVDQW��'DKHU�NDQQ�GDV�)ROJHQGH� DQJHQRP�PHQ� ZHUGHQ�� ³(V� PX�� HWZDV� 'ULWWHV� JHEHQ�� GDV� ZHGHU� WRWDOH� 8QRUGQXQJ� QRFKYROONRPPHQH�2UGQXQJ�LVW��HWZDV��GDV�QLFKW� WULYLDO��VRQGHUQ�NRPSOL]LHUW� LVW��RKQHXQJHRUGQHW� ]X� VHLQ��.RPSOH[LWlW�¦�'DEHL�PHLQW�.RPSOH[LWlW� VWHWV� HWZDV�'ULWWHV�GDV�VLFK�]ZLVFKHQ�]ZHL�HQWJHJHQJHVHW]WHQ�3ROHQ�EHILQGHW��(WZDV�'ULWWHV��GD��1�U�UHWUDQGHUV DOV�GHQ�.RQWLQHQW�GHU�.RPSOH[LWlW�EH]HLFKQHW��XQG�ZRU�EHU�HV�NHLQHQJHVLFKHUWHQ�%HJULII�JLEW����
'LH�]ZHLWH�3RODULVLHUXQJ�LQ�GHU�YRUOLHJHQGHQ�$UEHLW�VWHOOW�ZHLWHUKLQ�GLH�QDFK�QRU�PDWLYHU�XQG�GHVNULSWLYHU�(QWVFKHLGXQJVWKHRULH�GDU��/LHJW�GDV�:HVHQ�GHU�.RPSOH�[LWlW�QXQ�VWHWV�]ZLVFKHQ�]ZHL�3ROHQ�� VR�KDQGHOW� HV� VLFK�EHL�GHU�.RPSOH[LWlW��GLH]ZLVFKHQ�([SHUWHQ� XQG�1RYL]HQ� OLHJW� XP�(UIDKUXQJVNRPSOH[LWlW�� EHL� GHU�.RP�SOH[LWlW�� GLH� ]ZLVFKHQ� GHU� GHVNULSWLYHQ� XQG� GHU� QRUPDWLYHQ� (QWVFKHLGXQJ� OLHJWKLQJHJHQ�XP�6DFKNRPSOH[LWlW��ZRQDFK�GHU�7HLOQHKPHU�DQ�HLQHP�8QWHUQHKPHQV�SODQVSLHO� RIIHQVLFKWOLFK� ]ZHL� 3UREOHPH� EHZlOWLJHQ� PX��� =XP� HLQHQ� HLQ� (UIDK�UXQJVSUREOHP� XQG� ]XP� DQGHUHQ� HLQ� 6DFKSUREOHP�� GLH� EHLGH� GXUFK� .RPSOH[LWlWJHNHQQ]HLFKQHW�VLQG�
'DEHL� LVW� LQ�=XVDPPHQKDQJ�PLW�GHU�=HLW�]XQlFKVW� IROJHQGHV�ZLFKWLJ��³+DQGOXQ�JHQ�VLQG�NHLQH�3UR]HVVH�� VRQGHUQ�(UHLJQLVVH��6LH�N|QQHQ�QLFKW� DQDORJ� ]X�%HZH�JXQJHQ� �.|USHUEHZHJXQJHQ��� EHJULIIHQ� ZHUGHQ�� VLH� VLQG� YLHOPHKU� (QWVFKHL�GXQJVSXQNWH�� DQ�GHQHQ�VLFK�%H]LHKXQJVQHW]H�UHVWUXNWXULHUHQ��XQG�3UR]HVVH�HUJH�EHQ� VLFK� HUVW� GXUFK�GLH�9HUNQ�SIXQJ�HLQHU�0HKU]DKO� YRQ�+DQGOXQJHQ��0LW� GHP%HJULII� GHU� %HZHJXQJ� LVW� LPPHU� HLQH�6HOEVWlQGHUXQJ JHPHLQW�� (UHLJQLVVH� DEHU�XQG�GDV�JLOW�DXFK�I�U�+DQGOXQJHQ��lQGHUQ�QLFKW�VLFK�VHOEVW��VRQGHUQ�DQGHUHV�¦���
'DV�(QWVFKHLGXQJVKDQGHOQ�GHU�3ODQVSLHOWHLOQHKPHU�LP�8PJDQJ�PLW�HLQHP�8QWHU�QHKPHQVSODQVSLHO� YHUlQGHUW� GHPJHPl�� ]ZDU� GDV� 6\VWHP�� HV� YHUlQGHUW� MHGRFK
��� 9JO��$EVFKQLWW��������'DUVWHOOXQJ�YRQ�([SHUWHQZLVVHQ�LQ�([SHUWHQV\VWHPHQ���� 9JO��$EVFKQLWW����������'HU�.RPSOH[LWlWVEHJULII�
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QLFKW�]ZDQJVOlXILJ�DXFK�GLH�3ODQVSLHOWHLOQHKPHU�VHOEVW��'DKHU�LVW�GDYRQ�DXV]XJH�KHQ��GD��GDV�(QWVFKHLGXQJVKDQGHOQ� LP�8QWHUQHKPHQVSODQVSLHO� GHU�(UVFKOLH�XQJGHV� 6DFKSUREOHPV� GLHQW�� GHU� (UVFKOLH�XQJ� GHV� (UIDKUXQJVSUREOHPV� KLQJHJHQQLFKW��,Q�GLHVHP�=XVDPPHQKDQJ�VROO�KLHU�GLH�IROJHQGH�+\SRWKHVH�DXIJHVWHOOW�ZHU�GHQ�

�'LH� (QWVFKHLGXQJVKDQGOXQJ� LP� 8QWHUQHKPHQVSODQVSLHOJHOLQJW� QXU� XQ]XUHLFKHQG�� ZHLO� GDV� (UIDKUXQJVSUREOHPQLFKW�HUVFKORVVHQ�ZLUG��
'DEHL� LVW� XQWHU� %HU�FNVLFKWLJXQJ� GHV� =HLWDVSHNWHV� ZHLWHUKLQ� IROJHQGHV� ZLFKWLJ�,P�6\VWHP�EHVLW]W�MHGHV�(UHLJQLV��ZHOFKHV�HLQ�(OHPHQW�PLW�WHPSRUDOLVLHUWHU�.RP�SOH[LWlW� GDUVWHOOW�� HLQH� LKP� HLJHQH� XQG� QLFKW� ]X� ZLHGHUKROHQGH� 9HUJDQJHQKHLWV�XQG�=XNXQIWVSHUVSHNWLYH��$OV� JHJHQZlUWLJ�SDVVLHUHQG� NDQQ� HLQ�(UHLJQLV� QXU� EH�JULIIHQ�ZHUGHQ��ZHQQ�VHLQH�XQPLWWHOEDUH�9HUJDQJHQKHLW�VRZLH�VHLQH�XQPLWWHOEDUH=XNXQIW�DXV]XJVZHLVH�PLW�LQ�GLH�%HWUDFKWXQJ�HLQEH]RJHQ�ZLUG��ZREHL�GLHV� LQ� MH�GHP� )DOO� I�U� +DQGOXQJHQ� JLOW���� (V� N|QQHQ� ]ZDU� DXFK� +DQGOXQJHQ� QDFK� LKUHU'DXHU�XQWHUVXFKW�ZHUGHQ��GD�DOOHV��ZDV�LQ�GHU�=HLW�H[LVWLHUW��HLQH�ZLH� LPPHU�PL�QLPDOH� ]HLWOLFKH� ([WHQVLRQ� DXIZHLVW�� DEHU� GLHVH� ([WHQVLRQ� GHU� +DQGOXQJ� KDW� LP+DQGOXQJVV\VWHP�QXU�GLH�)XQNWLRQ�HLQHV�'LIIHUHQ]SXQNWHV�]ZLVFKHQ�=XNXQIW�XQG9HUJDQJHQKHLW�� 6LH� ZLUG� DXVVFKOLH�OLFK� XQWHU� GLHVHP� *HVLFKWVSXQNW� LQ� %HWUDFKWJH]RJHQ��ZREHL� MHGH�+DQGOXQJ�� GDXHUW� VLH� I�U�8PVFKDOWYRUJlQJH� LP�6\VWHP� ]XODQJH�� LQ�7HLOKDQGOXQJHQ� DXIJHVSOLWWHW�ZHUGHQ� NDQQ��ZRPLW� HLQH�$QQlKHUXQJ� DQ3XQNWXDOLWlW� HUIROJW�� 6LH�� GLH� =HLW�� LVW� DX�HUGHP� LQ� +DQGOXQJV]XVDPPHQKlQJHQVFKRQ�OlQJVW�NRQVWLWXLHUW��ZHQQ�VLH� LQ�=XVDPPHQKDQJ�PLW�=ZHFN�XQG�0LWWHO�JH�VWHOOW�ZLUG��ZHOFKH�KLHU�GDQQ�HLQH�$UW�3U�I��XQG�.RQWUROOVLQQ�HUI�OOHQ����
'LHV�LVW�LP�8QWHUQHKPHQVSODQVSLHO�GHU�)DOO��6R�ZHUGHQ�GLH�]XU�(QWVFKHLGXQJVILQ�GXQJ�DXIJHZDQGWHQ�0LWWHO�LQ�=XVDPPHQKDQJ�PLW�GHP�]XP�%HWUDFKWXQJV]HLWSXQNWHUUHLFKWHQ�(UJHEQLV� LQ�%H]LHKXQJ� ]X� GHP��EHUJHRUGQHWHQ� =LHO� JHVHW]W��ZRGXUFK=HLW�NRQVWLWXLHUW�ZLUG��'LH�.RQVWLWXWLRQ�YRQ�=HLW�YHUKLQGHUW�DEHU�GLH�0|JOLFKNHLW]XU�5HIOH[LRQ��'DV�IRUWJHVHW]WH�:LHGHUKROHQ�GHU�JOHLFKHQ�(QWVFKHLGXQJVVLWXDWLRQ
��� /XKPDQQ��1����7HPSRUDOVWUXNWXUHQ��������6�������� 9JO��/XKPDQQ��1����7HPSRUDOVWUXNWXUHQ��������6�����
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GXUFK�GHQ�3ODQVSLHOWHLOQHKPHU�VXJJHULHUW�GDKHU�RIIHQVLFKWOLFK�QXU�GLH�0|JOLFKNHLW]XU�5HIOH[LRQ��9LHOPHKU� LVW� HV� VR�� GD�� QDFK�'XUFKI�KUXQJ� HLQHU�(QWVFKHLGXQJV�UXQGH�GDV�6\VWHP�DQ�6WUXNWXU� JHZRQQHQ�KDW��ZHOFKH� LQ�GHU� IROJHQGHQ�(QWVFKHL�GXQJVUXQGH�GXUFK�HUQHXWHV�7UHIIHQ�HLQHU�(QWVFKHLGXQJ�IRUWJHVFKULHEHQ�ZLUG��'LHYRUDQJHJDQJHQH� 6WUXNWXU� LVW� LQVRZHLW� IHVWJHVFKULHEHQ� XQG� LUUHYHUVLEHO�� 'LH+DQGOXQJ�GHV�3ODQVSLHOWHLOQHKPHUV�LQ�)RUP�GHU�4XDVL�+DQGOXQJ�GHV�6LPXODWLRQV�SURJUDPPHV�VWHOOW�GDKHU�HLQ�(UHLJQLV�LP�6LPXODWLRQVSUR]H��GDU��ZHOFKHV�]ZLVFKHQYHUJDQJHQHP� XQG� ]XN�QIWLJHQ� WUHQQW�� ,QVRIHUQ� ILQGHW� GHU� 3ODQVSLHOWHLOQHKPHU� LQGHU�QXQ�IROJHQGHQ�(QWVFKHLGXQJVUXQGH�]ZDU�GLH�JOHLFKHQ�(QWVFKHLGXQJVSDUDPHWHUYRU��QLFKW� MHGRFK�HLQ�LQ�JOHLFKHU�:HLVH�VWUXNWXULHUWHV�6\VWHP��(U� LVW�DXIJHIRUGHUWGXUFK� HLQH� HUQHXWH� (QWVFKHLGXQJ� GDV� 6\VWHP� IRUW]XVFKUHLEHQ�� KDW� MHGRFK� QLFKWLPPHU� GLH� 0|JOLFKNHLW� GLH� YRUDQJHJDQJHQH� (QWVFKHLGXQJVUXQGH� LVROLHUW� ]X� UH�IOHNWLHUHQ��ZDV� JHZlKUOHLVWHQ�Z�UGH�� GD��)HKOHU� LQ�GHU�(QWVFKHLGXQJ�DXFK� LKUHQ.RQVHTXHQ]HQ�]XJHUHFKQHW�ZHUGHQ�N|QQWHQ���� 6R�NRQQWH�DXVJHI�KUW�ZHUGHQ��GD�GLH�5HIOHNWLRQ�GHU�3ODQVSLHOHUJHEQLVVH�]XPHLVW�]XP�(QGH�HLQHV�3ODQVSLHOHLQVDW]HVHUIROJHQ��$XFK�LQ�GHU�8QWHUVXFKXQJ�YRQ�+DUWXQJ�KDW�VLFK�MHGRFK�EHUHLWV�JH]HLJW�GD�� GXUFK� GHQ� (LQVDW]� YRQ� )UDJHE|JHQ� LQ� GHU� 3ODQVSLHOSKDVH�� GLH� HLQ� 5HIOHNWL�RQVLQVWUXPHQW�GDUVWHOOHQ�� HLQH�9HUEHVVHUXQJ�GHU�3ODQVSLHOHUJHEQLVVH� HU]LHOW�ZHU�GHQ�NDQQ����
,Q�GLHVHP�=XVDPPHQKDQJ�ZLUG�KLHU�QXQ�QRFK�HLQH�OHW]WH�+\SRWKHVH�DXIJHVWHOOW����

�'LH�(UVFKOLH�XQJ�YRQ�:LVVHQ�]X�HLQHP�6DFKSUREOHP�LVWGXUFK� ,QVWUXNWLRQ�P|JOLFK��'LH�(UVFKOLH�XQJ� YRQ�:LVVHQ]X�HLQHP�(UIDKUXQJVSUREOHP�LVW�KLQJHJHQ�QXU�GXUFK�.RQ�VWUXNWLRQ� P|JOLFK�� ZREHL� GDYRQ� DXVJHJDQJHQ� ZLUG�� GD�VLFK� LQ� HLQHU� GLGDNWLVFKHQ� .RQ]HSWLRQ� ]X� HLQHP� 8QWHU�
��� 9JO��/XKPDQQ��1����7HPSRUDOVWUXNWXUHQ��������6�����I���� 9JO��$EVFKQLWW��������$EODXI�YRQ�8QWHUQHKPHQVSODQVSLHOHQ���� 9JO�� ]X�GLHVHU�8QWHUVXFKXQJ�$EVFKQLWW� �����������=XP�=XVDPPHQKDQJ� YRQ�.RPSOH[LWlWXQG�/HUQHUIROJ�VRZLH�]XP�(LQVDW]�GHU�)UDJHE|JHQ�$EVFKQLWW����������0HWDNRJQLWLRQ��'LH6WHXHUXQJ�GHV�HLJHQHQ�'HQNHQV���� 9JO�� LQ� GLHVHP� =XVDPPHQKDQJ� DXFK� GLH� $XVI�KUXQJHQ� EHL�*UXEHU�� 0DQGO� 	� 5HQNO�]XU(QWVWHKXQJ� YRQ� 7UlJHP� :LVVHQ� VRZLH� ]XU� 1RWZHQGLJNHLW� HLQ� *OHLFKJHZLFKW� ]ZLVFKHQ.RQVWUXNWLRQ� XQG� ,QVWUXNWLRQ� XP]XVHW]HQ��*UXEHU�� +��� 0DQGO�� +��� 5HQNO�� $����.OXIW�������6������II��VRZLH�6������II�
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QHKPHQVSODQVSLHO� 3KDVHQ� GHU� ,QVWUXNWLRQ� XQG� GHU� .RQ�VWUXNWLRQ�DEZHFKVHOQ�P�VVHQ��XP�HLQHQ�/HUQIRUWVFKULWW�]XJHZlKUOHLVWHQ��

8QWHU� %HU�FNVLFKWLJXQJ� GHV� =HLWDVSHNWHV� LVW� HV� QXQ� HUIRUGHUOLFK� ]XU� (QWVFKHL�GXQJVXQWHUVW�W]XQJ�6\VWHPH�HLQ]XVHW]HQ��GLH�LQ�GHU�/DJH�VLQG��GHQ�)DNWRU�=HLW�]XEHU�FNVLFKWLJHQ�� ,Q� GLHVHP� =XVDPPHQKDQJ� ZLUG� LP� IROJHQGHQ� DXI� (QWVFKHL�GXQJVXQWHUVW�W]XQJVV\VWHPH� HLQJHJDQJHQ�� GLH� EHLP� 3ODQVSLHOHLQVDW]� ]XU� (QW�VFKHLGXQJVXQWHUVW�W]XQJ�HLQJHVHW]W�ZHUGHQ�
������� (QWVFKHLGXQJVXQWHUVW�W]XQJVV\VWHPH
1HEHQ�([SHUWHQV\VWHPHQ��� H[LVWLHUHQ�NRQYHQWLRQHOOH�)RUPHQ�GHU�&RPSXWHUXQWHU�VW�W]XQJ��'LHV� VLQG�([HFXWLYH�,QIRUPDWLRQVV\VWHPH��0DQDJHPHQWLQIRUPDWLRQVV\�VWHPH� XQG� (QWVFKHLGXQJVXQWHUVW�W]XQJVV\VWHPH�� GLH� VLFK� QDFK� GHP� �*UDG� GHU3URJUDPPLHUWKHLW��GHU�(QWVFKHLGXQJHQ��GLH�GXUFK�GDV�6\VWHP�]X�VW�W]HQ�RGHU�]XWUHIIHQ� VLQG�� YRQ� ([SHUWHQV\VWHPHQ� DEJUHQ]HQ� ODVVHQ�� 'DEHL� VWHOOHQ� ([HFXWLYH�,QIRUPDWLRQVV\VWHPH�XQG�0DQDJHPHQWLQIRUPDWLRQVV\VWHPH� OHGLJOLFK� ,QIRUPDWLR�QHQ�]XU�9HUI�JXQJ��ZlKUHQG�(QWVFKHLGXQJVXQWHUVW�W]XQJVV\VWHPH�]XVlW]OLFK�DXFKGHQ� 3UREOHPO|VXQJVSUR]H�� XQWHUVW�W]HQ�� 9RQ� ([SHUWHQV\VWHPHQ� XQWHUVFKHLGHQVLFK� GHPQDFK� DOOH� GUHL� )RUPHQ� GHU� &RPSXWHUXQWHUVW�W]XQJ� GDULQ�� GD�� VLH� NHLQHVHOEVWlQGLJHQ�$XVVDJHQ�GDU�EHU�YRUQHKPHQ�N|QQHQ��ZLH�:LVVHQ��ZHOFKHV� LQ�GHU:LVVHQVEDVLV�GDUJHVWHOOW�ZLUG��ZHLWHUYHUDUEHLWHW�ZHUGHQ�NDQQ����
'D� LQ� GHU� (QWVFKHLGXQJVXQWHUVW�W]XQJ� EHL� 8QWHUQHKPHQVSODQVSLHOHQ� (QWVFKHL�GXQJVXQWHUVW�W]XQJVV\VWHPH�]XU�$QZHQGXQJ�JHODQJHQ�� VROO� GDUDXI� LP� IROJHQGHQQlKHU�HLQJHJDQJHQ�ZHUGHQ��(QWVFKHLGXQJVXQWHUVW�W]XQJVV\VWHPH�RGHU�DXFK�'HFL�VLRQ�6XSSRUW�6\VWHPV��'66��N|QQHQ�ZLH�IROJW�GHILQLHUW�ZHUGHQ��³'66�HQWVFKHLGHQQLFKW��VLH�QHKPHQ�GHP�(QWVFKHLGXQJVWUlJHU�NHLQH�(QWVFKHLGXQJ�DE��VRQGHUQ�GLH�QHQ� GHU� (QWVFKHLGXQJVEHUDWXQJ�� G�K�� GHU� (QWVFKHLGXQJVYRUEHUHLWXQJ� XQG� ¤ILQ�GXQJ��GHU�$QDO\VH�GHU�9RU��XQG�1DFKWHLOH�YRQ�RIIHQVWHKHQGHQ�$OWHUQDWLYHQ�� GHUhEHUSU�IXQJ� GHU�0DFKEDUNHLW� E]Z��:LGHUVSU�FKOLFKNHLW� YRQ� (QWVFKHLGXQJVYRU�
��� 9JO��$EVFKQLWW��������'DUVWHOOXQJ�YRQ�([SHUWHQZLVVHQ�LQ�([SHUWHQV\VWHPHQ���� 9JO��:DQGHO��+��8����([SHUWHQV\VWHPH��������6�����II��XQG�GLH�GRUW�DQJHJHEHQH�/LWHUDWXU�
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VFKOlJHQ��XQG�VFKOLH�OLFK�GLHQHQ� VLH�GHU�'RNXPHQWDWLRQ�XQG�GHU�(UNOlUXQJ�RGHU9HUWHLGLJXQJ�YRQ�(QWVFKHLGHQ�¦��� 6LH�VWHOOHQ�HLQ�SODQHQGHV�6\VWHP�GDU��XQG�N|Q�QHQ� GDU�EHU� KLQDXV� (QWVFKHLGXQJVYRUVFKOlJH� ]XU� ]LHOJHULFKWHWHQ� 9HUlQGHUXQJHQWVWDQGHQHU�3UREOHPH�DEOHLWHQ��GLH�]XP�HLQHQ�DXI�GHQ�5HVXOWDWHQ�GHU�6LPXODWLRQXQG�]XP�DQGHUHQ�DXI�GHQ�LP�6\VWHP�HQWKDOWHQHQ�5HJHOQ�]XU�6HOHNWLRQ�HLQHU�(QW�VFKHLGXQJVDOWHUQDWLYH�EDVLHUHQ���� ,Q�GLHVHP�6LQQH� VLQG� VLH³>���@� KRFKRUJDQLVLHUWH,QIRUPDWLRQVV\VWHPH�� ZHOFKH� VSH]LHOO� ]XP� =ZHFNH� GHU� (QWVFKHLGXQJVXQWHUVW�W�]XQJ�LQ�HLQHP�NODU�DEJHJUHQ]WHQ�(QWVFKHLGXQJVXPIHOG�DXIJHEDXW�ZXUGHQ�XQG�VLFKNRQWLQXLHUOLFK�PLW�GLHVHP�ZHLWHUHQWZLFNHOQ¦����
8P� DOO� GLHV� ]X� JHZlKUOHLVWHQ� EHVWHKHQ� VLH�� GLH� (QWVFKHLGXQJVXQWHUVW�W]XQJVV\�VWHPH��W\SLVFKHUZHLVH�DXV�0HQVFKHQ�PLW�YHUVFKLHGHQHQ�)XQNWLRQHQ�LP�(QWVFKHL�GXQJVSUR]H���HLQHP�VSH]LILVFKHQ�XQG�DEJUHQ]EDUHQ�(QWVFKHLGXQJVNRQWH[W��HLQHP=LHOV\VWHP�� HLQHU�:LVVHQVEDVLV� VRZLH� HLQHU� $UEHLWVXPJHEXQJ�� XQG� N|QQHQ� HQW�ZHGHU�SDVVLYH�RGHU� DNWLYH�(QWVFKHLGXQJVXQWHUVW�W]XQJ� OHLVWHQ��3DVVLYH�(QWVFKHL�GXQJVXQWHUVW�W]XQJ� PHLQW� GDEHL�� GD�� GDV� (QWVFKHLGXQJVXQWHUVW�W]XQJVV\VWHPQLFKW�LQ�GHU�/DJH�LVW�(QWVFKHLGXQJVYRUVFKOlJH�RGHU�/|VXQJHQ�]X�JHQHULHUHQ��DNWL�YH�KLQJHJHQ�ZHQQ�HV�GLHV�NDQQ����
(LQ�(QWVFKHLGXQJVXQWHUVW�W]XQJVV\VWHP��ZHOFKHV�]XP�3ODQVSLHO�380$�HQWZLFNHOWZXUGH��VWHOOW�QXQ�EVSZ��GDV�YRQ�:HUQHU�HQWZLFNHOWH�(QWVFKHLGXQJVXQWHUVW�W]XQJV�V\VWHP� D0$G(86�� HLQ� $NURQ\P� I�U� 0DUNHWLQJ�(QWVFKHLGXQJV�8QWHUVW�W]XQJV�V\VWHP�� GDU���� +LHU� VWHKHQ� GHQ� 7HLOQHKPHUQ� GHV�8QWHUQHKPHQVSODQVSLHOV�380$YHUVFKLHGHQH�(QWVFKHLGXQJVKLOIHQ� XQG�8QWHUVW�W]XQJVIXQNWLRQHQ� ]XU�9HUI�JXQJ�GLH�YRQ� GLHVHQ� VHOEVWlQGLJ� DEJHUXIHQ�ZHUGHQ� N|QQHQ�� 6R� EHVWHKW� ]XP� HLQHQ� GLH0|JOLFKNHLW��JH]LHOW� ,QIRUPDWLRQHQ�DE]XIUDJHQ�]XP�DQGHUHQ�DEHU� DXFK�GLH�0|J�OLFKNHLW��JH]LHOW�5HJHOZLVVHQ�DQ�DXVJHZlKOWHQ�3UREOHPVWHOOXQJHQ�]X�WUDLQLHUHQ����'HPJHPl��ZLUG�HLQHP�3ODQVSLHOWHLOQHKPHU�GXUFK�GLH�0|JOLFKNHLW�YRQ�,QIRUPDWL�RQVDEIUDJHQ�GLH�*HOHJHQKHLW�JHJHEHQ��HUNDQQWH�:LVVHQVGHIL]LWH�GXUFK�VHOEVW�DEJH�
��� +lWWHQVFKZLOHU��3����.RQ]HSWH��������6������� 9JO��*PLONRZVN\��3���5RWK��)����6LPXODWLRQ��������6��������� 9JO��+lWWHQVFKZLOHU��3����.RQ]HSWH��������6������� 9JO��+lWWHQVFKZLOHU��3����.RQ]HSWH��������6������� 9JO��:HUQHU��/����(QWVFKHLGXQJVXQWHUVW�W]XQJVV\VWHPH��������6������II�
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UXIHQH� ,QIRUPDWLRQHQ� DXV]XJOHLFKHQ��:HLWHUKLQ� N|QQHQ�'HIL]LWH� LP� %HUHLFK� GHV5HJHOZLVVHQV�JH]LHOW�WUDLQLHUW�ZHUGHQ�
$X�HUGHP� ILQGHW� GHU� 8PVWDQG� %HU�FNVLFKWLJXQJ�� GD�� GHU� DXVJHZlKOWH� %HUHLFK0DUNHWLQJ� HLQ�6XEV\VWHP�GHV�*HVDPWV\VWHPV�8QWHUQHKPXQJ� GDUVWHOOW� XQG� QLFKWLVROLHUW� EHWUDFKWHW� ZHUGHQ� NDQQ�� (U� LVW� YLHOPHKU� DOV� LQWHJUDWLYHU� %HVWDQGWHLO� GHV*HVDPWV\VWHPV�8QWHUQHKPXQJ�DQ]XVHKHQ��'DV�LPSOL]LHUW�ZLHGHUXP��GD��]XQlFKVWGLH�*HVDPWVLWXDWLRQ�GHV�8QWHUQHKPHQV�XQWHU�%HU�FNVLFKWLJXQJ�GHU�*HZLQQ��XQG9HUOXVWUHFKQXQJ�� GHU� %LODQ]� XQG� GHV� )LQDQ]EHULFKWHV� ]X� DQDO\VLHUHQ� LVW�� EHYRUDXVJHZlKOWH�3UREOHPVWHOOXQJHQ�DQDO\VLHUW�ZHUGHQ�N|QQHQ����
,Q�=XVDPPHQKDQJ�PLW�GHQ�(UNHQQWQLVVHQ�GHU�YRUOLHJHQGHQ�8QWHUVXFKXQJ��LVW�HLQVROFKHV�9RUJHKHQ�DOV�%HU�FNVLFKWLJXQJ�JHQHUHOOHQ�6\VWHPZLVVHQV�]X� LQWHUSUHWLH�UHQ�� (LQHP�3ODQVSLHOWHLOQHKPHU�ZLUG� GDGXUFK� GLH�0|JOLFKNHLW� JHJHEHQ�� GDV� 6\�VWHP� GHU� 8QWHUQHKPXQJ� XQWHU� JDQ]KHLWOLFKHQ� XQG� VSH]LILVFKHQ� *HVLFKWVSXQNWHQ]X� DQDO\VLHUHQ�XQG�]X�YHUVWHKHQ��+LHU� LVW� JOHLFKVDP� DXFK� HLQ� ]HQWUDOHU�$QNQ�S�IXQJVSXQNW�I�U�ZHLWHUH�)RUVFKXQJVDNWLYLWlWHQ�]X�VHKHQ��6R�ZLUG�GDYRQ�DXVJHJDQ�JHQ�� GD�� GHU� /HUQHU�� XQWHU� YHUVWlUNWHU� %HU�FNVLFKWLJXQJ� JHQHUHOOHQ� 6\VWHPZLV�VHQV��GHVVHQ�EHWULHEVZLUWVFKDIWOLFKH�5HOHYDQ]�EHUHLWV�DXIJH]HLJW�ZHUGHQ�NRQQWH���XQG� K\SRWKHWLVFK� DOV� PHWDNRJQLWLYH� .RPSRQHQWH� EHUHLFKVVSH]LILVFKHQ� :LVVHQVDQJHQRPPHQ�ZXUGH���� $NWLYLWlWHQ�GHV�JHOHLWHWHQ�3UREOHPO|VHQV�YROO]LHKHQ�NDQQXQG� GDGXUFK� VHLQH� +DQGOXQJVNRPSHWHQ]� YHUEHVVHUW�� ,Q� GLHVHP� =XVDPPHQKDQJNDQQ�ZHLWHUKLQ�GDYRQ�DXVJHJDQJHQ�ZHUGHQ��GD��GHU�/HUQHU�VHLQH�+DQGOXQJVNRP�SHWHQ]�HEHQIDOOV�YHUEHVVHUW��ZHQQ�GHP�(UIDKUXQJVSUREOHP�HQWVSURFKHQ�ZLUG��'D�EHL�LVW�GDV�:LVVHQ��ZDV�LQ�GLHVHP�=XVDPPHQKDQJ�]X�HUZHUEHQ�LVW�HEHQIDOOV�PHWD�NRJQLWLYHU�1DWXU��(V�LVW�DOV�:LVVHQ��EHU�VLFK�VHOEVW�DQ]XQHKPHQ�XQG�ZLUG�GXUFK5HIOH[LRQ�HUZRUEHQ�
,P� IROJHQGHQ� ZLUG� QXQ� ZLHGHUXP� DXI� GHQ� *HJHQVWDQG� 8QWHUQHKPHQVJU�QGXQJEH]XJ�JHQRPPHQ��(V�ZLUG�GHVVHQ�6WHOOXQJ�LQ�GHU�/HKUH�DXIJH]HLJW�XQG�GLH�NULWL�
��� 9JO��:HUQHU��/����(QWVFKHLGXQJVXQWHUVW�W]XQJVV\VWHPH��������6������II���� 9JO��:HUQHU��/����(QWVFKHLGXQJVXQWHUVW�W]XQJVV\VWHPH��������6������II���� 9JO��$EVFKQLWW������'DV�8QWHUQHKPHQVSODQVSLHO�DOV�0RGHOO��EHU�GDV�NRPSOH[H�6\VWHP�GHU8QWHUQHKPXQJ�
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VFKHQ� )DNWRUHQ� )LQDQ]LHUXQJ� XQG� ,QIRUPDWLRQ� XQWHU� %HU�FNVLFKWLJXQJ� GHU� 7RS�'RZQ�=HUOHJXQJ�HLQHV�RIIHQHQ�6\VWHPV��� G\QDPLVFK�EHWUDFKWHW�
��� (QWUHSUHQHXUVKLS�(GXFDWLRQ
����� 8QWHUQHKPHQVJU�QGXQJ DOV�*HJHQVWDQG�GHU�/HKUH
(V�ZXUGH�EHUHLWV�GDUDXI�KLQJHZLHVHQ��GD��VLFK�GLH�)RUVFKXQJ�GHU���HU�-DKUH�PLWGHU� 1RWZHQGLJNHLW� EHVFKlIWLJW�� GHQ� )RUVFKXQJVJHJHQVWDQG� GHU� 8QWHUQHKPHQV�JU�QGXQJ� YHUPHKUW� DQ�+RFKVFKXOHQ� ]X� HWDEOLHUHQ���� =ZHFN� HLQHU� VROFKHQ� ,QWH�JUDWLRQ� LVW� GLH�$XVELOGXQJ� YRQ� 3HUVRQHQ�� ZHOFKH� GLH�$EVLFKW� KDEHQ�� HLQ�8QWHU�QHKPHQ� ]X� JU�QGHQ���� 'DEHL� VROOWH� GLHVHV� =LHO� QLFKW� QXU� DXI� $EVROYHQWHQ� GHU:LVR�)DNXOWlWHQ�DE]LHOHQ��VRQGHUQ�EVSZ��DXFK�DXI�$EVROYHQWHQ�GHU�,QJHQLHXUZLV�VHQVFKDIWHQ�� ,QIRUPDWLN� XQG� 1DWXUZLVVHQVFKDIWHQ���� ,Q� GLHVHP� =XVDPPHQKDQJVWHOOW�VLFK�GDKHU�GLH�)UDJH��RE�XQG LQ�ZHOFKHU�)RUP�(QWUHSUHQHXUVKLS�HLQ�*HJHQ�VWDQG�GHU�/HKUH�VHLQ�NDQQ�����
(LQ�9RUELOG� GDI�U� NDQQ� RIIHQVLFKWOLFK� GHU� DQJOR�DPHULNDQLVFKH�6SUDFKUDXP�ELH�WHQ��'LHV�EHGLQJW� VLFK�HLQPDO�GDGXUFK��GD��(QWUHSUHQHXUVKLS� LQWHUQDWLRQDO� VFKRQVHLW� OlQJHUHP� *HJHQVWDQG� GHU� /HKUH� LVW����� 'LH� GHU� /HKUH� ]XJUXQGH� OLHJHQGHDQJOR�DPHULNDQLVFKH� )RUVFKXQJ� NDQQ� GDEHL� LQ� I�QI� +DXSWNDWHJRULHQ� XQWHUWHLOWZHUGHQ��'LH�HUVWH��ZHOFKH�QLFKW�LQ�HLQHP�ZLUNOLFK�HQJHQ�=XVDPPHQKDQJ�PLW�GHU7KHRULH� VWHKW�� IRNXVVLHUW� GLH� 'HILQLWLRQ� GHV� %HJULIIHV� (QWUHSUHQHXU�� (LQH� ]ZHLWH.DWHJRULH� VWHOOW� GLH� (UIRUVFKXQJ� YRQ� (LJHQVFKDIWHQ�� ZLH� ]�%�� GLH� 8QWHUVXFKXQJSV\FKRORJLVFKHU� (LJHQVFKDIWHQ� YRQ� 3HUVRQHQ�� GLH� DOV� (QWUHSUHQHXUV� EH]HLFKQHWZHUGHQ�N|QQHQ��GDU��(LQH�ZHLWHUH� LVW�GLH�(UIRUVFKXQJ�YRQ�(UIROJVIDNWRUHQ�� G�� K�
��� 9JO��$EVFKQLWW��������'LH�6\VWHPVFKZLHULJNHLW��$XVGUXFN�GHU�3UREOHPNRPSOH[LWlW�LQ�:LV�VHQVJU|�HQ���� 9JO��$EVFKQLWW��������'LIIHUHQ]LHUXQJ�XQG�.RPSOH[LWlW�LP�8QWHUQHKPHQVSODQVSLHO���� 9JO��$EVFKQLWW��������&KURQRORJLVFKH�(QWZLFNOXQJ�GHU�8QWHUQHKPHQVJU�QGXQJVIRUVFKXQJ���� 9JO��5LSVDV��6����(QWUHSUHQHXUVKLS��������6��������� 9JO��.ODQGW��+����(QWUHSUHQHXUVKLS��������6���������� (V� VHL� GDUDXI� KLQJHZLHVHQ�� GD�� GHU� HQJOLVFKVSUDFKLJH� %HJULIIVNHUQ� ³(QWUHSUHQHXUVKLS(GXFDWLRQ¦� V\QRQ\P� ]XP�GHXWVFKHQ�%HJULIIVNHUQ�8QWHUQHKPHUDXVELOGXQJ� YHUZDQGW� ZHU�GHQ� NDQQ�� 'DYRQ� VROO� DXFK� KLHU� DXVJHJDQJHQ� ZHUGHQ�� 9JO�� GD]X� GLH� $XVI�KUXQJHQ� EHL.ODQGW��+����(QWUHSUHQHXUVKLS��������6������II����� 9JO��.ODQGW��+�� �(QWUHSUHQHXUVKLS��������6������
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GLH�(UIRUVFKXQJ�YRQ�*U�QGHQ��GLH�GHQ�(UIROJ�YRQ� QHX� JHJU�QGHWHQ� XQG� H[LVWLH�UHQGHQ� 8QWHUQHKPHQ� HUNOlUHQ�� (LQH� YLHUWH� .DWHJRULH� LVW� GLH� 8QWHUVXFKXQJ� GHU6WUXNWXU�XQG�GHV�$XIEDXV�QHXHU�8QWHUQHKPHQ��6FKOLH�OLFK� VLQG�QRFK�6WXGLHQ�]XQHQQHQ��ZHOFKH�GLH�(IIHNWH�YRQ�8PZHOWIDNWRUHQ�DXI�XQWHUQHKPHULVFKHV�+DQGHOQXQWHUVXFKHQ�����
,Q�GLHVHP�=XVDPPHQKDQJ�ZHLVW�.ODQGW�]XP�DQGHUHQ�GDUDXI�KLQ��GD��GLH� LQ�GHQHQJOLVFK��XQG�GHXWVFKVSUDFKLJHQ�9HU|IIHQWOLFKXQJHQ�YRU]XILQGHQGHQ�,QKDOWH��WURW]DEZHLFKHQGHU�%HJULIIVGHILQLWLRQHQ��HLQH�ZHLWJHKHQGH�'HFNXQJ�DXIZHLVHQ�����
'DUDXV�ZlUH�]X�IROJHUQ��GD��DXFK�LQ�GHU�GHXWVFKHQ�*U�QGXQJVIRUVFKXQJ�HLQ�DXV�UHLFKHQGHV�0D��DQ�)RUVFKXQJ�JHOHLVWHW�ZXUGH��XP�GLH�%DVLV�I�U�HLQH�*U�QGXQJV�OHKUH� GDU]XVWHOOHQ�� 'LHV� ]HLJW� DXFK� GLH� JHJHQZlUWLJ� ]X� YHU]HLFKQHQGH� (QWZLFN�OXQJ�� GD� *U�QGXQJ� ]XQHKPHQG� ]XP� *HJHQVWDQG� GHU� /HKUH� ZLUG�� 6R� YHUZHLVW.ODQGW��VHOEVW�,QKDEHU�GHV�6WLIWXQJVOHKUVWXKOV�I�U�$OOJHPHLQH�%HWULHEVZLUWVFKDIWV�OHKUH�� LQVEHVRQGHUH� *U�QGXQJVPDQDJHPHQW� XQG� (QWUHSUHQHXUVKLS�� GDUDXI�� GD�VLFK� LQ� GHU� =XNXQIW� PHKU� DOV� ��� /HKUVW�KOH� PLW� GHP� $XVELOGXQJV�� XQG� )RU�VFKXQJVDQVDW]� GHV� (QWUHSUHQHXUVKLS� HWDEOLHUHQ� ZHUGHQ����� ,Q� GLHVHP� =XVDP�PHQKDQJ� LVW� GLH� 3HUV|QOLFKNHLW� GHV�8QWHUQHKPHUV� YRQ� ,QWHUHVVH��ZRUDXI� LP� IRO�JHQGHQ�HLQJHJDQJHQ�ZHUGHQ�VROO�
����� 'HU�%HJULII�GHV�8QWHUQHKPHQVJU�QGHUV
'LH� 3HUVRQ� GHV� 8QWHUQHKPHQVJU�QGHUV� KDW� HLQH� WUDJHQGH� )XQNWLRQ� LP� *U�Q�GXQJVJHVFKHKHQ��6R�ZLUG�GHU�(UIROJ�GHU�8QWHUQHKPHQVJU�QGXQJ�DX�HU�GXUFK�HL�QHQ�DXVJHIHLOWHQ�*HVFKlIWVSODQ���� DXFK�GXUFK�GLH�3HUVRQ�GHV�8QWHUQHKPHQVJU�Q�GHUV�ZHVHQWOLFK�EHVWLPPW�����
9RQ� 6FKXPSHWHU ZXUGH� GHU� 8QWHUQHKPHU� DOV� HLQH� 3HUVRQ� GHILQLHUW�� ZHOFKH� GLHEHVWHKHQGH�gNRQRPLH�GXUFK�(LQI�KUXQJ�QHXHU�3URGXNWH�XQG�6HUYLFHV��GXUFK�QHXH
���� 9JO��%XOO��,���:LOODUG��*�(����7KHRU\��������6���������� 9JO��.ODQGW��+����(QWUHSUHQHXUVKLS��������6���������� .ODQGW��+����(QWUHSUHQHXUVKLS��������6���������� 9JO��$EVFKQLWW��������'HU�*HVFKlIWVSODQ�DOV�,QVWUXPHQW�GHU�*U�QGXQJVSODQXQJ����� 9JO��.ODQGW��+����3HUVRQ��������6������I�
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2UJDQLVDWLRQVIRUPHQ�RGHU�QHXH�0DWHULDOLHQ�]HUVW|UW����� 'LH�JUR�H�0HKUKHLW�QHXHU8QWHUQHKPHQ�ZHUGHQ� MHGRFK� LQ�EHVWHKHQGH�0lUNWH�KLQHLQ� LQLWLLHUW��ZDV�%\JUDYHGD]X�YHUDQOD�WH��HLQH�XPIDVVHQGHUH�'HILQLWLRQ�GHV�(QWUHSUHQHXU�V�]X�IRUPXOLHUHQ�6LH�XPID�W�MHGHQ��GHU�HLQH�([LVWHQ]�JU�QGHW��(LQ�(QWUHSUHQHXU�LVW�MHPDQG��GHU�HLQH*HOHJHQKHLW�VLHKW�XQG�HLQH�2UJDQLVDWLRQ�NRQ]LSLHUW��XP�GLHVH�XP]XVHW]HQ�����
'DV�GXUFK�GHQ�8QWHUQHKPHQVVJU�QGHU�]X��EHUEOLFNHQGH�6\VWHP�LVW�GDEHL�]XPHLVWZHQLJ� DUEHLWVWHLOLJ�� 'HP� *U�QGHU� RGHU� GHP� *U�QGXQJVWHDP� REOLHJW� HV�� XQWHU�VFKLHGOLFKVWH�$QIRUGHUXQJHQ�JOHLFK]HLWLJ�]X�EHZlOWLJHQ��(U�VWHKW�EHVRQGHUV�LQ�GHU*U�QGXQJV��XQG�)U�KHQWZLFNOXQJVSKDVH� LP�9RUGHUJUXQG� XQG� YHUELQGHW� LQ� HLQHU3HUVRQ�GLH�)XQNWLRQ�GHV�VWUDWHJLVFKHQ�3ODQHUV�PLW�GHU�GHV�'XUFKVHW]HUV�VRZLH�GLHGHV� 9ROO]LHKHQGHQ�� 'XUFK� GLHVH� 3HUVRQDOXQLRQ� VLQG� GLH� 3HUVRQHQPHUNPDOH� GHV*U�QGHUV�PLW� GHQ� (LJHQVFKDIWHQ� �GHQ� 6WlUNHQ� XQG� 6FKZlFKHQ�� GHU� *U�QGXQJV�XQWHUQHKPXQJ�JOHLFK]XVHW]HQ�����
'DKHU� IXQJLHUW�GHU�8QWHUQHKPHQVJU�QGHU�JOHLFKVDP�DOV�.RQWUROOHXU�GHV�6\VWHPVXQG�KDW� LQ�GLHVHP�=XVDPPHQKDQJ�YLHOIlOWLJH�3ODQXQJVDXIJDEHQ�]X�HUI�OOHQ��=XU(UVWHOOXQJ�GHU�JUXQGOHJHQGHQ�.RQ]HSWLRQHQ�XQG�3ODQXQJHQ�GLHQW�GDEHL�]XQlFKVWGHU�*HVFKlIWVSODQ��DXI�GHQ�LP�IROJHQGHQ�HLQJHJDQJHQ�ZLUG�
��� /LTXLGLWlWVSODQXQJ�HLQHU�8QWHUQHKPHQVJU�QGXQJ
����� 'HU�*HVFKlIWVSODQ�DOV�,QVWUXPHQW�GHU�*U�QGXQJVSODQXQJ
,P�9HUJOHLFK�]XU�HWDEOLHUWHQ�8QWHUQHKPXQJ�LVW�HLQ�0HUNPDO�GHU�*U�QGXQJVXQWHU�QHKPXQJ��GD��VLH�NHLQH�9HUJDQJHQKHLWVGDWHQ� DXI]XZHLVHQ�KDW��ZHOFKH�GLH�%DVLVGDUVWHOOHQ�� XP� HLQH� 3URJQRVH� GHU� ]XN�QIWLJHQ� (QWZLFNOXQJ� GHU� 8QWHUQHKPXQJYRU]XQHKPHQ��(LQH�VROFKH�3URJQRVH�LVW� MHGRFK�]ZLQJHQG�HUIRUGHUOLFK��GD�GHU� ,Q�
���� 9JO��6FKXPSHWHU��-�$���XQWHU�%HWHLOLJXQJ�YRQ�3UHLVZHUN��6�� �.DSLWDOLVPXV��������6�����I����� 9JO��%\JUDYH��:�7��� �3URFHVV� ������� 6�� ���'HU� %HJULII� (QWUHSUHQHXU� EHWRQW� VWlUNHU� GDV*U�QGHQ�QHXHU�(LQKHLWHQ�� DOV� GHQ�� HLQH�8QWHUQHKPXQJ� ]X��EHUQHKPHQ�RGHU� IRUW]XI�KUHQ�9JO��.ODQGW��+�� �$NWLYLWlW��������6�����
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WHUHVVHQWHQNUHLV�HLQHU�VROFKHQ�3URJQRVH�VHKU�JUR��LVW��6R�KDW�GDUDQ�]XQlFKVW�HLQ�PDO� GHU� 8QWHUQHKPXQJVJU�QGHU� VHOEVW� VRZLH� EHWHLOLJWH� 3HUVRQHQ�� LQVEHVRQGHUHDEHU�DXFK�GLH�*HOGJHEHU��HLQ�JHVWHLJHUWHV� ,QWHUHVVH��'LH�%DVLV�HLQHU�VROFKHQ�3UR�JQRVH� VWHOOW� GHU�8QWHUQHKPXQJVJU�QGHU� VHOEVW���� VRZLH�ZHLWHUKLQ�GLH� DXVIRUPX�OLHUWH�*HVFKlIWVLGHH�GDU��DXI�GLH�LP�IROJHQGHQ�HLQJHJDQJHQ�ZHUGHQ�VROO�����
8P�HLQH�([LVWHQ]�]X�JU�QGHQ�� LVW�]XQlFKVW�HLQH�*HVFKlIWVLGHH�HUIRUGHUOLFK��ZHO�FKH�VSlWHU��LP�5DKPHQ�HLQHU�8QWHUQHKPHQVJU�QGXQJVSODQXQJ��]X�HLQHP�WUDJIlKL�JHQ�.RQ]HSW�DXVJHEDXW�ZHUGHQ�PX������ 'DEHL�LVW�HLQH�9LHO]DKO�YRQ�(QWVFKHLGXQ�JHQ�]X�EHU�FNVLFKWLJHQ��GLH�HLQ�KRKHV�0D��DQ�.RPSOH[LWlW�DXIZHLVHQ��'HQQ�YHU�JOHLFKVZHLVH�VLQG�LQ�EHVWHKHQGHQ�8QWHUQHKPHQ�LQ�lKQOLFK�NXU]HU�=HLW��ZLH�VLH�GLH*U�QGXQJVSKDVH�JHZ|KQOLFK�PLW�VHFKV�ELV�]Z|OI�0RQDWHQ�XPID�W��QXU�LQ�([WUHP�VLWXDWLRQHQ�]XJOHLFK�(QWVFKHLGXQJHQ�]X�WUHIIHQ��EHU�3URGXNW�0DUNW�.RPELQDWLRQ�6WDQGRUW� XQG� /DJH��5HFKWVIRUP�� )LQDQ]LHUXQJ� GHU�*HVDPWXQWHUQHKPXQJ��$EVDW�]RUJDQLVDWLRQ�9HUWULHEVNDQlOH�� 3HUVRQDORUJDQLVDWLRQ� %HVFKDIIXQJVNDQl�OH�(LQNDXIVRUJDQLVDWLRQ�� 3URGXNWLRQ�'LHQVWOHLVWXQJVHUVWHOOXQJ�� GLH� JOHLFKVDP� QXUHLQLJH�GHU�ZLFKWLJVWHQ�GDUVWHOOHQ�����
,Q� M�QJHUHU� =HLW� ZLUG� I�U� HLQH� VROFKH� 8QWHUQHKPHQVJU�QGXQJVSODQXQJ� GHU� *H�VFKlIWVSODQ��GHU�DXFK�DOV�%XVLQHVV�3ODQ��8QWHUQHKPHQVSODQ��*U�QGXQJVSODQ��*H�VFKlIWVNRQ]HSW�XQG�lKQOLFKHV�EH]HLFKQHW�ZLUG��DOV�HLQ�JHHLJQHWHV�,QVWUXPHQW�DQJH�VHKHQ����� +LHU�VROOHQ�GLH�%HJULIIH�%XVLQHVVSODQ�XQG�*HVFKlIWVSODQ�YHUZHQGHW�XQGLP� IROJHQGHQ� V\QRQ\P� YHUVWDQGHQ� ZHUGHQ�� GD� %XVLQHVVSODQ� Z|UWOLFK� �EHUVHW]WVRYLHO�ZLH�*HVFKlIWVSODQ�KHL�W����� 'HILQLHUW�ZHUGHQ�NDQQ�GHU�%XVLQHVV��RGHU�*H�VFKlIWVSODQ�� 6WHXFN� YHUZHQGHW� EVSZ�� GLH� %H]HLFKQXQJ� %XVLQHVVSODQ�� GDEHL� ZLHIROJW�� ³'HU� %XVLQHVVSODQ� LVW� HLQ� 'RNXPHQW�� GDV� GLH� ZLFKWLJVWHQ� (FNGDWHQ� XQG
���� 9JO��6]\SHUVNL��1���1DWKXVLXV��.�� �3UREOHPH��������6�����I��9JO��DXFK�.ODQGW��+�� �$N�WLYLWlW��������.ODQGW��+����3HUVRQ��������6������0LWWRQ��'�*�� �(QWUHSUHQHXU��������6����������� 9JO��$EVFKQLWW��������'HU�%HJULII�GHV�8QWHUQHKPHQVJU�QGHUV����� 9JO��.ODQGW��+����3HUVRQ��������6���������� 9JO��%0:L��+UVJ�����6WDUWKLOIH��������6��������� 9JO��5HQWURS��1����6WUDWHJLHQ��������6��������� 9JO��%0:L� �+UVJ�����6WDUWKLOIH� ������� 6�� ����.ODQGW��+��� )LQNH�6FK�UPDQQ�� 7����([L�VWHQ]JU�QGXQJ��������6������,Q�GHQ�86$�JHK|UW�GLH�(UVWHOOXQJ�XQG�9RUODJH�HLQHV�%XVLQHVV�3ODQV�KLQJHJHQ� VFKRQ� ODQJH� ]XU�1RWZHQGLJNHLW�� XP�H[WHUQHQ�=LHOJUXSSHQ� GLH� HLJHQH�*H�VFKlIWVLGHH�QDKH]XEULQJHQ�XQG�YRQ�GHU�7UDJIlKLJNHLW�GHV�8QWHUQHKPHQVNRQ]HSWHV�]X��EHU�]HXJHQ��9JO��GLHV����([LVWHQ]JU�QGXQJ��������6�����
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3ODQYRUJDEHQ� I�U� HLQ� JHVFKlIWOLFKHV� 9RUKDEHQ� �KlXILJ� HLQH� 8QWHUQHKPHQVJU�Q�GXQJ��XPID�W�XQG�DQ�HLQHQ�EHVWLPPWHQ�$GUHVVDWHQNUHLV��KlXILJ�SRWHQWLHOOH�.DSL�WDOJHEHU��JHULFKWHW�LVW�¦����
6WHXFN�QLPPW� GDPLW� EH]XJ� DXI� HLQH� GHU� YHUVFKLHGHQHQ� H[WHUQHQ� )XQNWLRQHQ� GHV%XVLQHVVSODQV��ZHOFKHQ�GLH�(UVWHOOXQJ�GHV�*HVFKlIWVSODQV��QHEHQ� LQWHUQHQ�)XQN�WLRQHQ��GLHQW����� 'LHVH�H[WHUQH�)XQNWLRQ��GLH�GHU�.DSLWDOEHVFKDIIXQJ�GLHQW�� VWHOOWJOHLFKVDP� GLH� ]HQWUDOH� H[WHUQH� )XQNWLRQ� GHV� *HVFKlIWVSODQV� GDU�� 6R� PDFKW� GLH(UVWHOOXQJ�GHV�*HVFKlIWVSODQV��XQG�GDPLW�GLH�$XVIRUPXOLHUXQJ�GHU�XQWHUQHKPHUL�VFKHQ�,GHH��GDV�.RQ]HSW�I�U�H[WHUQH�.DSLWDOJHEHU�WUDQVSDUHQW��'DEHL�OHJHQ�%DQNHQ:HUW� DXI� HLQHQ� LQ� VLFK� VFKO�VVLJHQ� %XVLQHVV�3ODQ�� GHU� LKQHQ� HLQ� VWLPPLJHV� XQGUHDOLVWLVFKHV�*HVFKlIWVNRQ]HSW��HLQHQ�PLW�GHP�3URGXNW�YHUEXQGHQHQ�.XQGHQQXW�]HQ��UHDOLVWLVFKH�0DUNWFKDQFHQ�XQG�SODXVLEOH�3ODQXQJVDQQDKPHQ��RIIHQOHJW��'DU��EHU�KLQDXV�OLHJW�HLQ�EHVRQGHUHU�)RNXV�DXI�GHP�0DQDJHPHQW��GD�GHU�(UIROJ�RGHU0L�HUIROJ� HLQHU�*U�QGXQJ� VWDUN�PLW� GHU�3HUV|QOLFKNHLW� GHV�*U�QGHUV� LQ�9HUELQ�GXQJ�VWHKW�����
'LH� LQWHUQH� )XQNWLRQ� GLHQW� GHP� 8QWHUQHKPHQVJU�QGHU� ]XU� 9HUJHJHQZlUWLJXQJXQG� %HQHQQXQJ� VHLQHU� ,GHHQ�� GHUHQ� )RUPXOLHUXQJ� XQG� VWHWLJHQ� 6ROO�,VW�9HUJOHLFKHQ�� 'HPJHPl�� GLHQW� HU� QDFK� 6WHXFN� ]XP� HLQHQ� GHU� 9HUVWlQGQLV�� XQG(UNHQQWQLVVWHLJHUXQJ� VRZLH� GDQHEHQ� DXFK� GHP� =ZHFNH� GHU� .DQDOLVLHUXQJ� GHU*HVFKlIWVLGHH�� GHV� 5LVLNRPDQDJHPHQWV� XQG� GHU� 6WHXHUXQJ� XQG� .RPPXQLNDWL�RQ����� *HUDGH�LQ�GLHVHP�=XVDPPHQKDQJ�LVW�HV�DXFK�ZLFKWLJ��GD��HU�QLFKW�QXU� LQGHU�*U�QGXQJVSKDVH�� VRQGHUQ� DXFK� LQ� GHQ� GDUDXIIROJHQGHQ� 3KDVHQ� ]XU� $QZHQ�GXQJ�JHODQJW���� XQG�]X�VWlQGLJHQ�6ROO�,VW�9HUJOHLFK�GLHQW�����
$OV�SUREOHPDWLVFK�LVW�LQ�GLHVHP�=XVDPPHQKDQJ�DQ]XVHKHQ��GD��GLH�]X�SODQHQGHQ9RUKDEHQ�XQG�GLH�3UR]HVVH�GHU�3ODQXQJ�VLFK� VHKU�XQWHUVFKLHGOLFK�GDUVWHOOHQ�XQG
���� 9JO��%HQ]HO��:���:RO]��(����%XVLQHVVSODQ��������6��������� 6WHXFN��-�:����%XVLQHVVSODQ��������6��������� 9JO��6WUXFN�� 8����*HVFKlIWVSOlQH� ������� 6�� ��� =X LQWHUQHQ� $XIJDEHQ� XQG� H[WHUQHQ� =LHO�JUXSSHQ�GHV�%XVLQHVV�3ODQV�YJO��ZHLWHUKLQ�.ODQGW��+�� �*U�QGXQJVPDQDJHPHQW����������� 9JO��:XSSHUIHOG��8����%XVLQHVV�3ODQ��������6����I����� 6WHXFN��-�:����%XVLQHVVSODQ��������6��������� 9JO��%HQ]HO��:���:RO]��(����%XVLQHVVSODQ��������X��D��6�����X��6�����
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HV�GDKHU�QLFKW�P|JOLFK�LVW��HLQHQ�DOOJHPHLQJ�OWLJHQ�3ODQ�RGHU�3ODQXQJVSUR]H��]XHQWZHUIHQ� XQG� YRU]XJHEHQ�� 'LHVHQ� 6FKOX�� Ol�W� EHUHLWV� GLH� 9LHO]DKO� P|JOLFKHU*U�QGXQJHQ�]X����� (V�LVW�MHGRFK�P|JOLFK��3ODQXQJVSUR]HVVH�]X�W\SRORJLVLHUHQ��6RHQWZLUIW�EVSZ��6WHXFN��JHVW�W]W�GXUFK�SUDNWLVFKH�%HLVSLHOH��GUHL�W\SLVFKH�3ODQXQJV�VLWXDWLRQHQ��ZHOFKH�HU�DOV�(LQ]HOJU�QGXQJ��NRPSOH[H�+LJKWHFK�1HXJU�QGXQJ�XQG'LYHUVLIL]LHUXQJ�LP�*UR�XQWHUQHKPHQ�EH]HLFKQHW�����
,Q� GLHVHP� =XVDPPHQKDQJ� VROO� DQ� GLHVHU� 6WHOOH� QXQ� GHU� 9HUVXFK� XQWHUQRPPHQZHUGHQ��PLW�+LOIH�GHV� LQ�.DSLWHO�YLHU�HQWZLFNHOWHQ�0RGHOOV�HLQH�G\QDPLVFKH�)L�QDQ]PLWWHOSODQXQJ� IRUPDO�GDU]XVWHOOHQ����� 'D]X�ZLUG�]XQlFKVW�DXI�GLH�0|JOLFK�NHLW�GHU�'HNRPSRVLWLRQ�HLQHU�3ODQXQJVDXIJDEH�HLQJHJDQJHQ�
����� 'HNRPSRVLWLRQ�HLQHU�3ODQXQJVDXIJDEH
'XUFK� GHQ� 3ODQXQJVSUR]H�� ZHUGHQ� GLH� XQWHUQHKPHULVFKHQ� (QWVFKHLGXQJHQ� YRU�EHUHLWHW����� 'DEHL�LVW�GLH�4XDOLWlW�GHU�3ODQXQJ�YRQ�HQWVFKHLGHQGHU�%HGHXWXQJ��GDGLH� 5HDOLWlWVQlKH� GHU� 3ODQXQJ� XQG� GHU� *UDG� GHU� =LHOHUUHLFKXQJ� GDYRQ� DEKlQ�JHQ����� 'HU�3ODQXQJVEHJULII�NDQQ�JUXQGOHJHQG�GHILQLHUW�ZHUGHQ�DOV�³>���@�HLQ�JH�RUGQHWHU�� LQIRUPDWLRQVYHUDUEHLWHQGHU�3UR]H�� ]XU�(UVWHOOXQJ� HLQHV�(QWZXUIV��ZHO�FKHU�*U|�HQ� I�U� GDV� (UUHLFKHQ� YRQ� =LHOHQ� YRUDXVVFKDXHQG� IHVWOHJW�¦���� $QDORJGD]X� Ol�W� VLFK� GLH� 'HILQLWLRQ� HLQHV� 3ODQHV� IHVWOHJHQ�� ³(LQ� 3ODQ� LVW� DOV� (UJHEQLVHLQHV� JHRUGQHWHQ�� LQIRUPDWLRQVYHUDUEHLWHQGHQ� 3UR]HVVHV� HLQ� (QWZXUI�� ZHOFKHU*U|�HQ�I�U�GDV�(UUHLFKHQ�YRQ�=LHOHQ�YRUDXVVFKDXHQG�IHVWOHJW�¦����
'HU� 3ODQHU� LVW� GDEHL� LQ� HUVWHU� /LQLH�PLW� ]ZHL� 6FKZLHULJNHLWHQ� NRQIURQWLHUW�� 'DVVLQG�]XP�HLQHQ�GLH�YLHOIDFK�XQYROOVWlQGLJ�XQG�XQYROONRPPHQ�]XU�9HUI�JXQJ�VWH�
���� 9JO��%HQ]HO��:���:RO]��(����%XVLQHVVSODQ��������6�����II����� 9JO��$EVFKQLWW����������)RUPHQ�GHU�8QWHUQHKPHQVJU�QGXQJ����� 6WHXFN��-�:����%XVLQHVVSODQ��������6��������� (LQH�%HWUDFKWXQJ�XQWHU�VWDWLVFKHQ�*HVLFKWVSXQNWHQ��GLH�GXUFK�GDV�VWDWLVFKH�:HVHQ�GHV�6L�PXODWLRQVPRGHOOV� LPSOL]LHUW�ZXUGH�� NRQQWH� LQ�.DSLWHO� YLHU� EHUHLWV� YRUJHQRPPHQ�ZHUGHQ�9JO��$EVFKQLWW������,QVROYHQ]�DOV�]HQWUDOHU�)DNWRU�GHV�6FKHLWHUQV�MXQJHU�8QWHUQHKPHQ����� 9JO��$EVFKQLWW� �����������$OOJHPHLQHU�hEHUEOLFN��EHU� GDV�8QWHUQHKPHQVSODQVSLHO�0$5�.86����� 9JO��+D[��.����(QWZLFNOXQJ��������6��������� 6FKZHLW]HU��0�� �3ODQXQJ��������6��������� 6FKZHLW]HU��0�� �3ODQXQJ��������6�����
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KHQGHQ�,QIRUPDWLRQHQ��]XP�DQGHUHQ�GLH�3ODQXQJ�XQWHU�8QJHZL�KHLW�GHU�]XN�QIWL�JHQ�6LWXDWLRQ�����
,QIRUPDWLRQVGHIL]LWH�VWHOOHQ�LP�*U�QGXQJVSUR]H��QXQ�GLH�]ZHLWKlXILJVWH�.RQNXU�VXUVDFKH�QDFK�GHQ�ILQDQ]LHOOHQ�0lQJHOQ�GDU��'DEHL�EHWULIIW�GHU�,QIRUPDWLRQVEHGDUIDOOH� ZHVHQWOLFKHQ� 7HLOEHUHLFKH� GHU� %HWULHEVZLUWVFKDIW� XQG� PX�� ]XP� 7HLO� GXUFKHLJHQH�%HIUDJXQJHQ� LQ�=XVDPPHQKDQJ�PLW�)DNWRUHQ��ZLH�EVSZ��GHU�.XQGHQIUH�TXHQ]� RGHU� GHU� 9HUNHKUVDQELQGXQJ�� VHOEVW� HUKREHQ� ZHUGHQ����� (V� LVW� GDKHU� ]XJHZlKUOHLVWHQ��GD��HLQ�DXVUHLFKHQGHV�0D��DQ�,QIRUPDWLRQHQ�]XU�9HUI�JXQJ�VWHKW�ZRPLW� GDV� IROJHQGH� �3ULQ]LS�� JLOW�� ³'LH� $XVVDJH�� ³:LH� GLH� 3ODQXQJ� ¤� VR� GLH*U�QGXQJ�¦�NDQQ�ZLH� IROJW� HUJlQ]W�ZHUGHQ�� ³:LH�GLH� ,QIRUPDWLRQ�¤� VR� GLH�3OD�QXQJ�¦����
,Q�=XVDPPHQKDQJ�PLW�3ODQXQJVDXIJDEHQ�N|QQHQ�YHUVFKLHGHQH�0|JOLFKNHLWHQ�]XU'HNRPSRVLWLRQ� DQJHQRPPHQ� ZHUGHQ�� 6R� IRUPXOLHUW�+DXHU� XQWHU� DQGHUHP� GLHIROJHQGHQ�����
�� =XP�HLQHQ�LVW�HV�P|JOLFK��GLH�3ODQXQJVDXIJDEH�GXUFK�YHUWLNDOH�'HNRPSRVLWLRQLQ�YHUVFKLHGHQH�KLHUDUFKLVFK�JHVWDIIHOWH�7HLODXIJDEHQ�]X�]HUOHJHQ��'DEHL�LVW�HVHUIRUGHUOLFK��GD��HLQ�6\VWHP�DXV�HLQHU�HQGOLFKHQ�$Q]DKO�YRQ�PLQGHVWHQV�]ZHL(LQKHLWHQ�EHVWHKW�RGHU�VLFK�LQ�HLQH�HQGOLFKH�$Q]DKO�YRQ�PLQGHVWHQV�]ZHL�(LQ�KHLWHQ� GHNRPSRQLHUHQ� Ol�W�� XP� HV� DOV� KLHUDUFKLVFK� EH]HLFKQHQ� ]X� N|QQHQ�:HLWHUKLQ�LVW�HV�HUIRUGHUOLFK��GD��GLH�(LQKHLWHQ�LP�+LQEOLFN�DXI�HLQHQ�NRQNUH�WLVLHUXQJVEHG�UIWLJHQ�$VSHNW�LQ�HLQHU�%H]LHKXQJ�GHU�hEHU��RGHU�8QWHURUGQXQJVWHKHQ��� 'XUFK� KRUL]RQWDOH� 'HNRPSRVLWLRQ�� DOV� ]ZHLWH� 3UREOHP]HUOHJXQJVIRUP�� NDQQGDJHJHQ�GLH�*HVDPWDXIJDEH�LQ�PHKUHUH�JOHLFKJHRUGQHWH�7HLODXIJDEHQ�]HUOHJWZHUGHQ��.HQQ]HLFKQHQG�KLHUI�U�LVW�GDV�)HKOHQ�HLQHU�KLHUDUFKLVFKHQ�hEHU��E]Z�8QWHURUGQXQJ�� ,QWHUGHSHQGHQ]HQ� ]ZLVFKHQ� GHQ� 7HLODXIJDEHQ� N|QQHQ� GXUFK
���� 9JO��+D[��.����(QWZLFNOXQJ��������6��������� 9JO��6FKRHIIOLQJ��+����%XVLQHVVSODQ��������6��������� 6FKRHIIOLQJ��+����%XVLQHVVSODQ��������6������6FKRHIIOLQJ�I�KUW� YHUVFKLHGHQH� JHQHUHOOH�� UH�JLRQDOH�DOV�DXFK� LQWHUQHWEDVLHUWH� ,QIRUPDWLRQVTXHOOHQ�DQ��9JO��GHUV����%XVLQHVVSODQ�������6�����II�
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LWHUDWLYH�$QSDVVXQJHQ�GHU�.RSSHOXQJVIDNWRUHQ�LQ�GHQ�7HLOSOlQHQ�EHU�FNVLFK�WLJW�ZHUGHQ�

'DV�%HLVSLHO�YRQ�&KURQRV�	�7HPSXV�]HLJW��LP�+LQEOLFN�DXI�GHQ�)DNWRU�=HLW��DXI�GD��&KURQRV�GXUFK�$XIWHLOXQJ�GHV�.RQVWUXNWLRQVSUR]HVVHV�HUKHEOLFK�ZHQLJHU�=HLW]XU�3URGXNWLRQ�VHLQHU�8KUHQ�EHQ|WLJW�DOV�7HPSXV��'LH�'HNRPSRVLWLRQ�HLQHU�3OD�QXQJVDXIJDEH�NDQQ�GDKHU�DP�NRQNUHWHQ�%HLVSLHO�DOV�SODQYROOHV�+DQGHOQ�LGHQWLIL�]LHUW�ZHUGHQ�
³=ZHL� 8KUPDFKHU�� &KURQRV XQG� 7HPSXV�� HU]HXJHQ� PLWJOHLFKHU� 3Ul]LVLRQ�8KUHQ� DXV� WDXVHQG� 7HLOHQ� LQ� ]ZHLHUOHL:HLVH��:lKUHQG�7HPSXV VHLQH� 8KUHQ� VHTXHQWLHOO� SURGX�]LHUW� XQG� GDGXUFK� EHL� HLQHU� 6W|UXQJ� MHGHVPDO� YRQ� YRUQHEHJLQQHQ�PX��� WHLOW�&KURQRV GHQ�.RQVWUXNWLRQVSUR]H�� LQ7HLOVFKULWWH�DXI�� ,Q�MHGHP�7HLOVFKULWW�ZHUGHQ����(LQKHLWHQ]XVDPPHQJHEDXW��$XI�GHU�HUVWHQ�(EHQH�HQWVWHKW�VR�DXV���(LQ]HOWHLOHQ� HLQ� %DXWHLO�� $XI� GHU� ]ZHLWHQ� (EHQH� HUJHEHQ���%DXWHLOH�HLQH�.RPSRQHQWH��$XI�GHU�GULWWHQ�XQG�OHW]WHQ(EHQH� VFKOLH�OLFK� ZHUGHQ� ��� .RPSRQHQWHQ� ]XU� IHUWLJHQ8KU� ]XVDPPHQJHVHW]W��:HQQ�&KURQRV� JHVW|UW� ZLUG�� YHU�OLHUW�HU�DOVR�QXU�MHZHLOV�GDV�JHUDGH�LQ�%HDUEHLWXQJ�EHILQG�OLFKH� 7HLO� GHU� MHZHLOLJHQ� (EHQH�� 6W|UW� PDQ� LKQ� JHUDGH�ZHQQ�HU�DXV�GHQ����.RPSRQHQWHQ�GLH�8KU�ELOGHW��PX��HUGLHVHQ� 6FKULWW� QRFKPDOV� ZLHGHUKROHQ�� 'LH� .RPSRQHQWHQ�GLH� DXV� MH� ���� (LQ]HOWHLOHQ� EHVWHKHQ�� EOHLEHQ� LKP� MHGRFKHUKDOWHQ�� 'LH� :DKUVFKHLQOLFKNHLW� I�U� GLH� EHLGHQ� 8KUPD�FKHU�� HLQH� 8KU� IHUWLJ]XVWHOOHQ� EHL� JHJHEHQHU� 6W|UZDKU�VFKHLQOLFKNHLW�S�EHWUlJW�I�U�7HPSXV ���S�������I�U�&KURQRV���S����� 1LPPW� PDQ� HLQH� 6W|UZDKUVFKHLQOLFKNHLW� YRQS ����� DQ�� EUDXFKW� DXI� ODQJH� 6LFKW� 7HPSXV ������ PDOPHKU�=HLW�DOV�&KURQRV�¦����

���� 9JO��+DXHU��*����(QWVFKHLGXQJVUHFKQXQJ��������6�����II����� &DVWL��-����&RQQHFWLYLW\��������]LWLHUW�QDFK�)XQNH��-����3UREOHPO|VHQ��������6�����I�
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�� 'XUFK�$QZHQGXQJ� HLQHU� KRUL]RQWDO�YHUWLNDOHQ�'HNRPSRVLWLRQ�� HLQHU�.RPEL�QDWLRQ� DXV� YHUWLNDOHU� XQG� KRUL]RQWDOHU� 'HNRPSRVLWLRQ� N|QQHQ� VFKOLH�OLFK7HLODXIJDEHQ� JHELOGHW�ZHUGHQ�� GLH� VRZRKO� HLQH�hEHU�� XQG�8QWHURUGQXQJ� DOVDXFK�HLQH�*OHLFKRUGQXQJ�DXIZHLVHQ�N|QQHQ�
����� 'HNRPSRVLWLRQ�HLQHU�)LQDQ]PLWWHOSODQXQJ�LP�+LQEOLFN�DXI�GHQ$VSHNW�GHU�%HWHLOLJXQJVILQDQ]LHUXQJ
=XQlFKVW�LVW�GDYRQ�DXV]XJHKHQ��GD��HLQH�)LQDQ]PLWWHOSODQXQJ��EHU�HLQHQ�VLFK�LQGHU�=HLW� HUVWUHFNHQGHQ�3UR]H���ZLH�GLH�*U�QGXQJ� LKQ� GDUVWHOOW����� ]XQlFKVW� HLQ�PDOLJ�LP�5DKPHQ�GHU�(UVWHOOXQJ�GHV�*HVFKlIWVSODQV���� YRUJHQRPPHQ�ZLUG��'LH�VH�3ODQXQJ�HUIlKUW� MHGRFK� LP�=HLWYHUODXI�$NWXDOLVLHUXQJHQ�XQG�$QSDVVXQJHQ�� VRGD��GHU�8QWHUQHKPXQJVJU�QGHU� VRZRKO�GD]X� DXIJHIRUGHUW� LVW�� GLH� ILQDQ]LHOOH�6L�WXDWLRQ�GHU�JHJU�QGHWHQ�8QWHUQHKPXQJ�VWHWV� LP�$XJH�]X�EHKDOWHQ��DOV�DXFK�VWHWV�EHU�0|JOLFKNHLWHQ�GHU�)LQDQ]LHUXQJ�LQIRUPLHUW�]X�VHLQ��:HLWHUKLQ�LVW�GHU�8QWHU�QHKPXQJVJU�QGHU�GD]X�DXIJHIRUGHUW��GHQ�3ODQ�VWHWV� LP�$XJH�]X�EHKDOWHQ�� LKQ�]XUHIOHNWLHUHQ� XQG� JHJHEHQHQIDOOV� ]X� PRGLIL]LHUHQ�� 'D� ,QIRUPDWLRQVGHIL]LWH� GLH]ZHLWKlXILJVWH� 8UVDFKH� I�U� GDV� 6FKHLWHUQ� YRQ� 8QWHUQHKPHQVJU�QGXQJHQ� GDU�VWHOOHQ����� LVW� LQ� GLHVHP� =XVDPPHQKDQJ� GDYRQ� DXV]XJHKHQ�� GD�� GHU� 8QWHUQHK�PXQJVJU�QGHU� VLFK� GDEHL�PLW� HLQHP� 3UREOHP� NRQIURQWLHUW� VLHKW�� (U� LVW� GDKHU� DQGLHVHU�6WHOOH�DOV�3UREOHPO|VHU�DQ]XVHKHQ��GHU�,QVWUXPHQWH�]XU�3UREOHPO|VXQJ�EH�Q|WLJW�
,Q� GLHVHP� =XVDPPHQKDQJ� LVW� YRQ� GHU� LQ� .DSLWHO� YLHU� HQWZLFNHOWHQ� 7RS�'RZQ�=HUOHJXQJ�HLQHV�RIIHQHQ�6\VWHPV�DXV]XJHKHQ��GLH�DXV�GHQ�NRQVWLWXLHUHQGHQ�0HUN�PDOHQ�GHU�$OOJHPHLQHQ�6\VWHPWKHRULH�VRZLH�ZHLWHUKLQ�DXV�GHQ�GDUDXV�HQWZLFNHO�WHQ�0|JOLFKNHLWHQ�]XU�'HNRPSRVLWLRQ�HLQHV�6\VWHPV�KHUJHOHLWHW�ZXUGH��:HUGHQ�LQGLHVHP�=XVDPPHQKDQJ�GLH�0|JOLFKNHLWHQ�]XU�'HNRPSRVLWLRQ�HLQHU�3ODQXQJVDXI�JDEH� EHWUDFKWHW����� VR� LVW� GDYRQ� DXV]XJHKHQ�� GD�� GLH� HQWZLFNHOWH� 7RS�'RZQ�=HUOHJXQJ� HLQHV� RIIHQHQ� 6\VWHPV� HLQHQ� JHHLJQHWHQ� 5DKPHQ� GDUVWHOOW�� XP� 3OD�
���� 9JO��$EVFKQLWW����������'HU�3UR]H��GHU�8QWHUQHKPHQVJU�QGXQJ����� 9JO��$EVFKQLWW��������'HU�*HVFKlIWVSODQ�DOV�,QVWUXPHQW�GHU�*U�QGXQJVSODQXQJ����� 9JO��$EVFKQLWW��������'HNRPSRVLWLRQ�HLQHU�3ODQXQJVDXIJDEH����� 9JO��$EVFKQLWW��������'HNRPSRVLWLRQ�HLQHU�3ODQXQJVDXIJDEH�
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QXQJVDVSHNWH�IRUPDO�]X�HUIDVVHQ��'LHV�NRQQWH�LQ�.DSLWHO�YLHU��XQWHU�EH]XJ�DXI�GLHDQ� GLHVHU� 6WHOOH� YRUJHQRPPHQHQ� $XVI�KUXQJHQ�� EHUHLWV� DXIJH]HLJW� ZHUGHQ�� $QGLHVHU� 6WHOOH� LVW� QXQ� GDYRQ� DXV]XJHKHQ�� GD�� VLFK� GDV� YRUOLHJHQGH�0RGHOO� DXFKXQWHU� G\QDPLVFKHQ�*HVLFKWVSXQNWHQ� I�U� 3ODQXQJV]ZHFNH� QXW]HQ� Ol�W��'LHVH�%H�WUDFKWXQJ� HUIROJW� GDEHL� XQWHU� GHP�$VSHNW�� GD�� GDV� 6LPXODWLRQVPRGHOO� LP� 6SLHO]XP� *HJHQVWDQG� GHU� YRUJHVHKHQHQ� *HVFKlIWVPD�QDKPHQ� ZLUG����� :HLWHUKLQNDQQ��XQWHU�GHP�$VSHNW�GHU�QRWZHQGLJHQ�5HIOH[LRQ�GHV�HLJHQHQ�+DQGHOQV�GXUFKGHQ�8QWHUQHKPXQJVJU�QGHU��GDV�IRUPDOH�5HJHONUHLVSULQ]LS�GHV�.ODVVLILNDWLRQVDQ�VDW]HV�PHQVFKOLFKHU�)HKOHU�YRQ�5HDVRQ���� LPSOL]LW�DOV�0|JOLFKNHLW�]XU�3UREOHP�O|VXQJ�DQJHQRPPHQ�ZHUGHQ�

)LUVW6WDJH %ULGJH�%X\�2XWV6WDUW8S6HHG

.RQ]HS�WLRQV�HQWZLFN�OXQJ
8QWHU�QHK�PHQV�JU�Q�GXQJ

0DUNW�HLQI�K�UXQJ
hEHU�EU�FN�XQJV�ILQDQ�]LHUXQJ

($5/<�67$*( /$7(�67$*(
([SDQVLRQ�6WDJH

6HFRQG6WDJH 7KLUG6WDJH

)LQDQ�]LH�UXQJV�SKDVH
8QWHU�QHK�PHQV�SKDVH

(UZHLWHUXQJ�GHV9HUWULHEVV\VWHPV�'LYHUVLILNDWLRQGHU�3URGXNWH

=HLW

7XUQ�DURXQG

6DQLH�UXQJ

$EELOGXQJ����� %HWHLOLJXQJVILQDQ]LHUXQJ�LQ�GHQ�/HEHQVSKDVHQ�HLQHV8QWHUQHKPHQV����
,Q�GHQ�ZHLWHUHQ�$XVI�KUXQJHQ�ZLUG�GDEHL�YRQ�HLQHU�]HLWUDXPEH]RJHQHQ�%HWUDFK�WXQJ�GHU�0|JOLFKNHLWHQ�]XU�%HWHLOLJXQJVILQDQ]LHUXQJ�YRQ�%HWVFK��*URK�	�6FKPLGWDXVJHJDQJHQ�XQG�GLH�)U�KSKDVHQILQDQ]LHUXQJ�PLW�GHQ�GUHL�6XE�3KDVHQ�GHV�6HHG��6WDUW�8S��XQG�)LUVW�6WDJH���)LQDQFLQJ�KHUDQJH]RJHQ����� >9JO��$EELOGXQJ����@�
'LH� )U�KSKDVHQ�)LQDQ]LHUXQJ� EHLQKDOWHW� ]XP� HLQHQ� GLH� )LQDQ]LHUXQJ� GHU� .RQ�]HSWHQWZLFNOXQJ�DXI�GHU�%DVLV�HLQHU�,GHH�YRU�8QWHUQHKPHQVJU�QGXQJ��=XP�DQGH�
���� 9JO��$EVFKQLWW����������'DV�8QWHUQHKPHQVSODQVSLHO��(LQ�(QWVFKHLGXQJVVSLHO����� 9JO��$EVFKQLWW� �������.RJQLWLYH�*UHQ]HQ��'HU�.ODVVLILNDWLRQVDQVDW]�PHQVFKOLFKHU� )HKOHUYRQ�5HDVRQ����� %HWVFK��2���*URK��$�3���6FKPLGW��.����8QWHUQHKPHQ��������6��������� 9JO��%HWVFK��2���*URK��$�3���6FKPLGW��.����8QWHUQHKPHQ�������
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UHQ� EHLQKDOWHW� VLH� GLH� )LQDQ]LHUXQJ� ELV� ]XP� 6WDUW� GHU� 3URGXNWLRQ� XQG� GHU� 9HU�PDUNWXQJ�� 'LHVH� )U�KSKDVHQ�)LQDQ]LHUXQJ� EHLQKDOWHW� ZHLWHUKLQ� HLQH� 5HLKH� YRQ6XESKDVHQ�� GLH� LP� ]HLWOLFKHQ� 3UR]H�� HLQHU� 8QWHUQHKPHQVJU�QGXQJ� GXUFKODXIHQZHUGHQ�����
�� '$6� 6(('� ),1$1&,1*�� ,Q� GHU� 3KDVH� GHU� *UXQGODJHQHQWZLFNOXQJ� XQG� GHU� (U�VWHOOXQJ� YRQ� 3URWRW\SHQ� HUIROJW� GLH� )LQDQ]LHUXQJ� �EHUZLHJHQG� DXV� HLJHQHQ0LWWHOQ�XQG�DXV�|IIHQWOLFKHQ�)|UGHUPLWWHOQ��'HU�(LQVDW]�YRQ�9HQWXUH�&DSLWDOLVW�KLHU�VFKZLHULJ��ZHLO�GLH�0DUNWFKDQFHQ�GHV�3URGXNWHV�RIW�QRFK�QLFKW�EHXU�WHLOW� ZHUGHQ� N|QQHQ�� 'HQQRFK� VLQG�9HQWXUH� &DSLWDO�)LQDQ]LHUXQJHQ� DXFK� LQGLHVHU�3KDVH�NHLQH�6HOWHQKHLW�XQG�EHLQKDOWHQ�GLH�ILQDQ]LHOOH�8QWHUVW�W]XQJ�]XU(QWZLFNOXQJ�GHU�,GHH�ELV�KLQ�]X�HUVWHQ�YHUZHUWEDUHQ�5HVXOWDWHQ��DXI�GHUHQ�%D�VLV�HLQ�*HVFKlIWVNRQ]HSW� I�U�HLQ�]X�JU�QGHQGHV�8QWHUQHKPHQ�HUVWHOOW�ZHUGHQNDQQ��>9JO��$EELOGXQJ����@�
=XU�*HZLQQXQJ�YRQ�(LJHQNDSLWDO�N|QQHQ�P|JOLFKHUZHLVH�9HUZDQGWH�XQG�)UHXQ�GH� KLOIUHLFK� HLQVSULQJHQ�� GDV� (LJHQNDSLWDOKLOIH�3URJUDPP� GHU� %XQGHVUHJLHUXQJNDQQ� LQ�$QVSUXFK� JHQRPPHQ�ZHUGHQ��RGHU�3DUWQHU� JHZRQQHQ�ZHUGHQ��GLH�GDQQDOOHUGLQJV�DXI�HLQHP�0LWVSUDFKHUHFKW�EHVWHKHQ��:HLWHUKLQ�EHVWHKW�DXFK�GLH�0|J�OLFKNHLW��VLFK�|IIHQWOLFK�JHI|UGHUWH�RGHU�SULYDWH�%HWHLOLJXQJVJHVHOOVFKDIWHQ�]X�VX�FKHQ��$OV�|IIHQWOLFKH�)|UGHUPLWWHO�ZXUGHQ�I�U�GLHVH�3KDVH�EHLVSLHOKDIW�GDV�(53�(LJHQNDSLWDO�3URJUDPP�� GDV�'W$�6WDUWJHOG� VRZLH� GLH� %HUDWXQJVI|UGHUXQJ� DQJH�QRPPHQ��'DEHL�VLQG�GLHVH�)|UGHUXQJHQ��REJOHLFK�HV�VLFK�XP�|IIHQWOLFKH�)|UGHU�PLWWHO� KDQGHOW�� JUXQGVlW]OLFK� EHL� GHU�+DXVEDQN� ]X� EHDQWUDJHQ����� ,Q� GHQ�$EELO�GXQJHQ� ZHUGHQ� GLH� )LQDQ]LHUXQJVP|JOLFKNHLWHQ� MHZHLOV� DOV� 8PZHOWSDUDPHWHUEHJULIIHQ��GLH�SRWHQWLHOO�GXUFK�GHQ�*U�QGHU�LQ�$QVSUXFK�JHQRPPHQ�ZHUGHQ�N|Q�QHQ�

���� 9JO��DXFK�GLH�%HWUDFKWXQJHQ�LQ�$EVFKQLWW������,QVROYHQ]�DOV�]HQWUDOHU�)DNWRU�GHV�6FKHLWHUQVMXQJHU� 8QWHUQHKPHQ�� 'LH� $QQDKPHQ� GHU� (OHPHQWH� ]XU� %HWHLOLJXQJVILQDQ]LHUXQJ� VWHOOHQSRWHQWLHOOH�$QQDKPHQ�]XU�%HWHLOLJXQJVILQDQ]LHUXQJ�GDU����� 9JO��%0:L��+UVJ�����6WDUWKLOIH��������6�����II�
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3DUWQHU %HUDWXQJV�I|UGHUXQJ
'W$�6WDUWJHOG

(53�([LVWHQ]�JU�QGXQJV�SURJUDPP.DSLWDOEHWHLOLJXQJVJHVHOOVFKDIWHQ

$EELOGXQJ����� 0|JOLFKNHLWHQ�GHU�%HWHLOLJXQJVILQDQ]LHUXQJ�LQ�GHU�3KDVHGHV�6HHG�)LQDQFLQJ����
�� 67$57�83�),1$1&,1*��'DV�QHXH�3URGXNW�ZLUG�LQ�GLHVHU�3KDVH�]XU�3URGXNWLRQV�UHLIH� ZHLWHUHQWZLFNHOW�� XQG� HV� NRPPW� ]XP� $EVFKOX�� GHU� 3URGXNWLRQVYRUEH�UHLWXQJ��=XU�VSlWHUHQ�0DUNWHLQI�KUXQJ�GHV�3URGXNWHV�HUIROJW�GLH�$XVDUEHLWXQJHLQHV�0DUNHWLQJNRQ]HSWHV��'DEHL�PX��GHU�ZDFKVHQGH�.DSLWDOEHGDUI� EHLQDKHYROOVWlQGLJ� GXUFK� (LJHQNDSLWDO� JHGHFNW� ZHUGHQ�� GD� GLH� DQIDOOHQGHQ�9HUOXVWHHLQH�$XIQDKPH�YRQ�%DQNNUHGLWHQ�HUVFKZHUHQ��6RPLW�VWHOOW�GLH�6WDUW�XS�%HWHL�OLJXQJ�YLHOIDFK�GHQ�%HJLQQ�HLQHU�9HQWXUH�&DSLWDO�)LQDQ]LHUXQJ�GDU��GD�LQ�QHX�HQ�8QWHUQHKPHQ�GLH�3URGXNWLRQVYRUEHUHLWXQJ�PHLVW�]HLWJOHLFK�PLW�GHU�8QWHU�QHKPHQVJU�QGXQJ�HUIROJW��>9JO��$EELOGXQJ�����@�

���� 9JO��]XU�/HJHQGH�GHV�0RGHOOV�$EVFKQLWW����������.RPSOH[LWlW�LP�8QWHUQHKPHQVSODQVSLHO�
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9HUZDQGWH�)UHXQGH 9HQWXUH�&DSLWDO
:HLWHUH�3DUWQHU

$EELOGXQJ������ 0|JOLFKNHLWHQ�]XU�%HWHLOLJXQJVILQDQ]LHUXQJ�LQ�GHU�3KDVHGHV�6WDUW�8S�)LQDQFLQJ
�� ),567� 67$*(� ),1$1&,1*�� ,Q� GLHVHU� 3KDVH�ZLUG�PLW� GHU� 3URGXNWLRQ� EHJRQQHQXQG� GDV� 3URGXNW� DXI� GHP�0DUNW� HLQJHI�KUW��'LHV� EHLQKDOWHW� JOHLFK]HLWLJ� GHQ$XIEDX�GHV�9HUWULHEVQHW]HV��GHU�3URGXNWLRQVDQODJHQ�VRZLH�GHU�HUVWHQ�0DUNH�WLQJDNWLYLWlWHQ�� 'DEHL� EHLQKDOWHW� GLH� )LUVW�6WDJH�)LQDQ]LHUXQJ� QXQ� GLH� K|FK�VWHQ�)UHPGPLWWHO�GHV� ,QQRYDWLRQVSUR]HVVHV��'LH�)LUVW�6WDJH�)LQDQ]LHUXQJ�HQ�GHW�PLW� GHP�hEHUJDQJ� LQ� GDV�:DFKVWXPVVWDGLXP� HLQHV�8QWHUQHKPHQV��+LHUYHUEHVVHUQ� GLH� HUVWHQ� *HZLQQH� GLH� .UHGLWZ�UGLJNHLW� GHV� 8QWHUQHKPHQV�� VRGD��GLH�$XIQDKPH�YRQ�%DQNNUHGLWHQ�P|JOLFK�ZLUG��>9JO��$EELOGXQJ�����@�
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)UHXQGH�9HUZDQGWH .RQWRNRUUHQW�NUHGLW
,QYHVWLWLRQV�NUHGLW 9HQWXUH�&DSLWDO:HLWHUH�3DUWQHU

$EELOGXQJ������ 0|JOLFKNHLWHQ�]XU�%HWHLOLJXQJVILQDQ]LHUXQJ�LQ�GHU�3KDVHGHV�)LUVW�6WDJH�)LQDQFLQJ
6FKOLH�OLFK�NDQQ�YRQ�HLQHU�%HWUDFKWXQJ�LP�=HLWYHUODXI�DXVJHJDQJHQ�ZHUGHQ�>9JO�$EELOGXQJ�����@�
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%HUDWXQJV�I|UGHUXQJ
'W$�6WDUWJHOG 9HQWXUH�&DSLWDO ,QYHVWLWLRQV�NUHGLW

.RQWRNRUUHQW�NUHGLW

(53�([LVWHQ]�JU�QGXQJV�SURJUDPP
9HQWXUH�&DSLWDO

W�� W��
W��

$EELOGXQJ������ 0|JOLFKNHLWHQ� ]XU� %HWHLOLJXQJVILQDQ]LHUXQJ� LP� =HLWYHU�ODXI
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� 6FKOX�EHWUDFKWXQJ�XQG�$XVEOLFN
'LH�hEHUOHJXQJHQ� ]X� GLHVHU�$UEHLW� JLQJHQ� YRP�*HJHQVWDQGVEHUHLFK� GHU� 8QWHU�QHKPHQVJU�QGXQJ� DXV�� $XV� GHU� FKURQRORJLVFKHQ� (QWZLFNOXQJ� GHV� )RUVFKXQJV�VWDQGHV�NRQQWH�LQ�GLHVHP�=XVDPPHQKDQJ�DEJHOHLWHW�ZHUGHQ��GD��HLQ�KRKHU�$QWHLOGHU�ZLVVHQVFKDIWVWKHRUHWLVFKHQ�'LVNXVVLRQVEHLWUlJH�GHVNULSWLY�EOHLEW�XQG�GLH�ZH�QLJHQ�PRGHOOJHVW�W]WHQ�8QWHUVXFKXQJHQ�/�FNHQ� DXIZHLVHQ�� GLH� GHU�.RPSOH[LWlWGHU�3UREOHPVWHOOXQJ�QLFKW�JHUHFKW�ZHUGHQ��,Q�=XVDPPHQKDQJ�PLW�GHP�YRQ�'LHW]�XQWHU� %HU�FNVLFKWLJXQJ� FKDRVWKHRUHWLVFKHU� $VSHNWH�� HQWZLFNHOWHQ� 0RGHOOV����ZXUGH� GDQQ� HLQH� PRGHOOWKHRUHWLVFKH� $XVHLQDQGHUVHW]XQJ� PLW� GHP� %HUHLFK� GHU8QWHUQHKPHQVJU�QGXQJ� DQJHUHJW�� ZR]X� GLH� 0|JOLFKNHLW� GHU� 0RGHOOELOGXQJ� LQ)RUP� YRQ� 8QWHUQHKPHQVSODQVSLHOHQ� DXVJHZlKOW� ZXUGH�� ,Q� GLHVHP� =XVDPPHQ�KDQJ�NRQQWH�GHP�$VSHNW�GHU�.RPSOH[LWlW�VRZRKO�LP�%HUHLFK�GHU�8QWHUQHKPHQV�JU�QGXQJ�DOV�DXFK�LP�%HUHLFK�YRQ�8QWHUQHKPHQVSODQVSLHOPRGHOOHQ�HLQH�]HQWUDOH5ROOH�]XJHZLHVHQ�ZHUGHQ�
,Q� HLQHP�3ODQVSLHO� LVW�.RPSOH[LWlW�GDEHL�YRU�DOOHP� LP�+LQEOLFN� DXI�GDV�YRUGHU�JU�QGLJ� YHUIROJWH� =LHO� ]X� VHKHQ�� NRPSOH[HV� 'HQNHQ� ]X� VFKXOHQ�� ,Q� GLHVHP� =X�VDPPHQKDQJ� NRQQWH� XQWHU� HLQHU� DOOJHPHLQHQ� %HWUDFKWXQJ� GHV� .RPSOH�[LWlWVEHJULIIHV�VRZLH�GHU�JHQHUHOOHQ�5HOHYDQ]�GHV�9HUVWlQGQLVVHV�YRQ�.RPSOH[LWlWXQG�GHUHQ�%HZlOWLJXQJ��GHU�6FKOX��JH]RJHQ�ZHUGHQ��GD��.RPSOH[LWlW�LP�8QWHU�QHKPHQVSODQVSLHO� RIIHQVLFKWOLFK� HLQHQ� PHKUGLPHQVLRQDOHQ� %H]XJVUDKPHQ� DXI�ZHLVW��$XVJHKHQG�YRQ�GHU�)HVWVWHOOXQJ��GD��LQ�GHU�/LWHUDWXU�NHLQ�DOOJHPHLQJ�OWLJHU,QGH[� GD]X� H[LVWLHUW�� GHU� GLH� .RPSOH[LWlW� HLQHV� 8QWHUQHKPHQVSODQVSLHOPRGHOOVHQWVSUHFKHQG�GHWHUPLQLHUW��ZXUGH�GDQQ�]XQlFKVW�GLH�)UDJH�DXIJHZRUIHQ��ZRULQ�GDV3ULQ]LS� GHU� .RPSOH[LWlW� LQ� =XVDPPHQKDQJ�PLW� 8QWHUQHKPHQVSODQVSLHOHQ� �EHU�KDXSW�EHVWHKW�
8P� LQ� GLHVHU� )UDJH� ]X� HLQHU� $QQlKHUXQJ� ]X� JHODQJHQ�� ZDU� DXI� GLH� VSH]LILVFKH6LPXODWLRQVWHFKQLN�EHLP�3ODQVSLHO�%H]XJ�]X�QHKPHQ��EHL� GHU�QDFK�6LPXODWLRQV�PRGHOO� XQG� (QWVFKHLGXQJVVSLHO� XQWHUVFKLHGHQ�ZHUGHQ� NDQQ�� 'XUFK� GLHVH� 8QWHU�VFKHLGXQJ� JHOLQJW� HV�� GHQ� .RPSOH[LWlWVEHJULII� LP� 8QWHUQHKPHQVSODQVSLHO� ]X�QlFKVW� LQ�]ZHLIDFKHU�:HLVH�]X�YHUDQNHUQ��6R�ZXUGH�.RPSOH[LWlW� LQ�=XVDPPHQ�
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KDQJ�PLW�GHU�0RGHOOELOGXQJ�DOV�DWWULEXWLYH�(LJHQVFKDIW�YRQ�6\VWHPHQ�LQWHUSUHWLHUW�,Q�=XVDPPHQKDQJ�PLW�GHU�)XQNWLRQ�DOV�/HKU�/HUQ�,QVWUXPHQW�ZXUGH�.RPSOH[LWlWDOV� DWWULEXWLYH� (LJHQVFKDIW� YRQ� (QWVFKHLGXQJHQ� DQJHQRPPHQ�� 'LHVH� 6LFKWZHLVHHUP|JOLFKWH�HV�ZLHGHUXP��GLH�%HWUDFKWXQJ�ZHLWHUHU�'LPHQVLRQHQ�YRQ�.RPSOH[L�WlW� LP�8QWHUQHKPHQVSODQVSLHO� LQ� ]ZHL�8QWHUVXFKXQJVEHUHLFKHQ� IRUW]XI�KUHQ�� ,P%HUHLFK�GHU�0RGHOOELOGXQJ�ZXUGH�GLH�8QWHUVXFKXQJ�REMHNWLYHU�(LJHQVFKDIWHQ�YRQ.RPSOH[LWlW�XQWHU�%HU�FNVLFKWLJXQJ�GHU�6\VWHPWKHRULH�P|JOLFK�� ,P�%HUHLFK�GHU/HKU�/HUQ�)RUVFKXQJ� ZXUGH� XQWHU� %HU�FNVLFKWLJXQJ� NRJQLWLRQVSV\FKRORJLVFKHU)RUVFKXQJ�GLH�8QWHUVXFKXQJ�VXEMHNWLYHU�:DKUQHKPXQJHQ�YRQ�.RPSOH[LWlW�P|J�OLFK��'DEHL� NRQQWHQ� GLH� JHZRQQHQHQ�(UNHQQWQLVVH�ZHLWHUKLQ� LQ� HLQHQ� JHPHLQVD�PHQ�%H]XJVUDKPHQ�JHVWHOOW�ZHUGHQ�
,Q�=XVDPPHQKDQJ�PLW�GHU�0RGHOOELOGXQJ�NRQQWH�LQ�.DSLWHO�YLHU GLH�$OOJHPHLQH6\VWHPWKHRULH�KHUDQJH]RJHQ�ZHUGHQ��'DEHL�ZXUGHQ�]XQlFKVW�GLH�0HUNPDOH�DXV�JHI�KUW��XQWHU�GHQHQ�VLH�]X�LKUHP�XQLYHUVHOOHQ�$QVSUXFK�JHODQJW��'D�GLHVH�JOHLFK�VDP�GHQ�+LQWHUJUXQG�I�U�GLH�GXUFK�/XKPDQQ YROO]RJHQHQ�$QQDKPHQ�HLQHU�7KHR�ULH� GHU� 6\VWHPGLIIHUHQ]LHUXQJ� XQG� HLQHU� 7KHRULH� GHU� 6\VWHPNRPSOH[LWlW� GDU�VWHOOHQ����� NRQQWH�GLH�$UJXPHQWDWLRQ�XQWHU�%HU�FNVLFKWLJXQJ�GLHVHU�$VSHNWH�IRUW�JHVHW]W�ZHUGHQ��,Q�GHU�$QZHQGXQJ�GHU�HUOlXWHUWHQ�*HVLFKWVSXQNWH�DXI�GDV�RIIHQH6\VWHP�GHU�8QWHUQHKPXQJ�ZXUGH�VR�GLH� ,GHQWLILNDWLRQ�YRQ�YHUVFKLHGHQHQ�.RP�SOH[LWlWVJUDGHQ�VRZLH�ZHLWHUKLQ�HLQH�7RS�GRZQ�=HUOHJXQJ�HLQHV�RIIHQHQ�6\VWHPVP|JOLFK��8QWHU� (UJlQ]XQJ� GHU� .RPSOH[LWlWVJUDGH� GXUFK�.RPSOH[LWlWVGLPHQVLR�QHQ�YRQ�(KONHQ���� JHODQJ�HV�GDQQ�ZHLWHUKLQ��HLQ�.RPSOH[LWlWVPD��I�U�HLQ�8QWHU�QHKPHQVSODQVSLHOPRGHOO�DE]XOHLWHQ��ZHOFKHV�HLQ�RIIHQHV�6\VWHP�DEELOGHW��$X�HU�GHP�NRQQWH�VFKOLH�OLFK�GHU�)DNWRU�,QVROYHQ]�DOV�NULWLVFKH�9DULDEOH�LP�*U�QGXQJV�JHVFKHKHQ� LGHQWLIL]LHUW�XQG�HLQH�$QZHQGXQJ�GHU� LQ�GLHVHP�.DSLWHO� HQWZLFNHOWHQ7RS�GRZQ�=HUOHJXQJ�HLQHV�RIIHQHQ�6\VWHPV�YRUJHQRPPHQ�ZHUGHQ�
,Q�.DSLWHO�VHFKV ZXUGH�KLQJHJHQ��DXVJHKHQG�YRQ�HLQHU�]ZLVFKHQ�GHU�QRUPDWLYHQXQG� GHVNULSWLYHQ� (QWVFKHLGXQJVWKHRULH� DXIJH]HLJWHQ� 'LIIHUHQ]�� HLQH� .RPSOH[L�WlWVEHWUDFKWXQJ� DOV� DWWULEXWLYH� (LJHQVFKDIW� YRQ� (QWVFKHLGXQJHQ� GXUFKJHI�KUW�� ,QGLHVHP�=XVDPPHQKDQJ�OLH��VLFK�GLH�SRWHQWLHOO�DQJHQRPPHQH�'LIIHUHQ]�]ZLVFKHQ
���� 9JO��'LHW]��-��:����*U�QGXQJ����������� 9JO��/XKPDQQ��1����6\VWHPH��������6�����
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REMHNWLYHU�XQG�VXEMHNWLYHU�.RPSOH[LWlW�DOV�SRWHQWLHOOH�3UREOHPNRPSOH[LWlW�LGHQWL�IL]LHUHQ�� 'XUFK� HLQH� *HJHQ�EHUVWHOOXQJ� GHU� 3UREOHPNRPSOH[LWlW� VRZLH� ZHLWHUHU.RPSOH[LWlWVGLPHQVLRQHQ��GLH�LQ�GHQ�$XVI�KUXQJHQ�DEJHOHLWHW�ZXUGHQ��PLW�GHQ�LQ.DSLWHO� YLHU� DQDO\VLHUWHQ�.RPSOH[LWlWVJUDGHQ� XQG�.RPSOH[LWlWVGLPHQVLRQHQ� JH�ODQJ�HV�GDQQ��GDV�$XVPD��DQ�3UREOHPNRPSOH[LWlW�IRUPDO�]X�EHVWLPPHQ��:HLWHU�KLQ� HUIROJWH� HLQH� *HJHQ�EHUVWHOOXQJ� GHU� 3UREOHPNRPSOH[LWlW� PLW� 3HUVRQ�PHUNPDOHQ�ZRGXUFK� GLH�6\VWHPVFKZLHULJNHLW� DEJHOHLWHW� XQG� DOV�$XVGUXFN� HLQHVSRWHQWLHOOHQ�:LVVHQVGHIL]LWV�DXI�6HLWHQ�GHV�,QGLYLGXXPV�IRUPDO�GDUVWHOOEDU�ZXUGH�
6FKOLH�OLFK�ZXUGH�GLH�IROJHQGH�+\SRWKHVH�DXIJHVWHOOW�

�'DV�JHQHUHOOH�6\VWHPZLVVHQ��PLW�GHQ�JHQHUHOOHQ�.RPSR�QHQWHQ� )DNWHQ�� XQG� 2SHUDWLRQVZLVVHQ�� VWHOOW� GLH� PHWDNR�JQLWLYH�.RPSRQHQWH�]X�EHUHLFKVVSH]LILVFKHP�)DNWHQ��XQG2SHUDWLRQVZLVVHQ�GDU��
'LH�ZHLWHUHQ�%HWUDFKWXQJHQ�GLHQWHQ�GHU�,GHQWLILNDWLRQ�UHOHYDQWHU�$QVlW]H�GHU�NR�JQLWLRQVSV\FKRORJLVFKHQ� )RUVFKXQJ�� GLH� LQ�.DSLWHO� I�QI DXVJHI�KUW� ZXUGHQ�� I�UGHQ�EHWULHEVZLUWVFKDIWOLFKHQ�/HUQSUR]H��� XQWHU�NRJQLWLYHQ�� HPRWLRQDOHQ�XQG�PH�WDNRJQLWLYHQ�*HVLFKWVSXQNWHQ��'LHVHQ�$QVlW]HQ�ZXUGH�GLH�DXIJHVWHOOWH�+\SRWKHVHJHJHQ�EHUJHVWHOOW� XQG� IHVWJHVWHOOW�� GD�� XQWHU� %HU�FNVLFKWLJXQJ� JHQHUHOOHQ� 6\�VWHPZLVVHQV� RIIHQVLFKWOLFK� HLQ� NRPSOH[HUHV�0RGHOO� PHQVFKOLFKHU� ,QIRUPDWLRQV�YHUDUEHLWXQJ�HUIRUGHUOLFK�LVW��'DEHL�LVW�HLQ�VROFKHV�0RGHOO�DOV�HLQ�3URGXNWLRQVV\�VWHP� GHQNEDU�� GDV� LQ� GHU� /DJH� LVW�� PHWDNRJQLWLYHV� :LVVHQ� ]X� QXW]HQ� XQG� GLH$VSHNWH�GHU�0RWLYDWLRQ�XQG�(PRWLRQ�]X�LQWHJULHUHQ�
,Q� GLHVHP� =XVDPPHQKDQJ� NRQQWH� GDQQ� QRFK� HLQH� ]ZHLWH� +\SRWKHVH� DXIJHVWHOOWZHUGHQ��6R�NRQQWHQ�%ORHFK��.DXHU�	�2UWK� LQ� LKUHU�8QWHUVXFKXQJ� HLQH� XQ]XUHL�FKHQGH�$QZHQGXQJ�GHV�EHWULHEVZLUWVFKDIWOLFKHQ�6DFKZLVVHQV� LP�8QWHUQHKPHQV�SODQVSLHO� QDFKZHLVHQ�� ZDV� DOV� 0DQJHO� DQ� XQWHUQHKPHULVFKHU� +DQGOXQJVNRPSH�WHQ]� LQWHUSUHWLHUW�ZXUGH����� 'HU�*UXQG�GDI�U�N|QQWH�XQWHU�%HU�FNVLFKWLJXQJ� GHUDXIJHVWHOOWHQ�+\SRWKHVH� LP�0DQJHO� DQ� JHQHUHOOHP�6\VWHPZLVVHQ� YHUPXWHW�ZHU�
���� 9JO��(KONHQ��-����0RGHOOHLQVDW]��������6������II����� 9JO��%ORHFK��-���.DXHU��*���2UWK��&����8QWHUQHKPHQVSODQVSLHO��������6�����
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GHQ�� ZHOFKHV� PLW� GHP� EHWULHEVZLUWVFKDIWOLFKHQ� 6DFKZLVVHQ� LQ� =XVDPPHQKDQJVWHKW��'LHV�LVW�JOHLFKVDP�HLQ�SDUDGR[HU�6FKOX���GD�GLHVHV�:LVVHQ�MD�JHUDGH�GXUFKGHQ�(LQVDW]�YRQ�8QWHUQHKPHQVSODQVSLHOHQ�YHUPLWWHOW�ZHUGHQ�VROO��'LH�XUVSU�QJOL�FKH�+\SRWKHVH�ODXWHWH�]XQlFKVW�ZLH�IROJW�

�'LH� XQ]XUHLFKHQGH� $QZHQGXQJ� EHWULHEVZLUWVFKDIWOLFKHQ6DFKZLVVHQV� LP� 8QWHUQHKPHQVSODQVSLHO� LVW� DXI� HLQHQ0DQJHO� DQ� GDPLW� LQ� =XVDPPHQKDQJ� VWHKHQGHP�� JHQHUHO�OHP�6\VWHPZLVVHQ�]XU�FN]XI�KUHQ��
8QWHU� %HU�FNVLFKWLJXQJ� GHU� ,QWHUSUHWDWLRQ� GLHVHV� 6DFKYHUKDOWV� DOV� PDQJHOQGHUXQWHUQHKPHULVFKHU� +DQGOXQJVNRPSHWHQ]� GXUFK� %ORHFK�� .DXHU� 	� 2UWK� NRQQWHGLHVH�]XVlW]OLFK�ZLH�IROJW�HUZHLWHUW�ZHUGHQ�

�'LH� XQ]XUHLFKHQGH� $QZHQGXQJ� EHWULHEVZLUWVFKDIWOLFKHQ6DFKZLVVHQV� LP� 8QWHUQHKPHQVSODQVSLHO� LVW� DXI� HLQHQ0DQJHO� DQ� GDPLW� LQ� =XVDPPHQKDQJ� VWHKHQGHP�� JHQHUHO�OHP� 6\VWHPZLVVHQ� ]XU�FN]XI�KUHQ��� XQG� lX�HUW� VLFK� DOVPDQJHOQGH�XQWHUQHKPHULVFKH�+DQGOXQJVNRPSHWHQ]�
,P�+LQEOLFN�DXI�DQNQ�SIHQGH�)RUVFKXQJVDNWLYLWlWHQ�HUJLEW� VLFK�GLH�0|JOLFKNHLW�GLH�DXIJHVWHOOWHQ�+\SRWKHVHQ�GXUFK�HQWVSUHFKHQG�]X�NRQ]LSLHUHQGH�,QVWUXPHQWDUL�HQ�]X�XQWHUVXFKHQ��%HL�HLQHU�%HVWlWLJXQJ�GHU�+\SRWKHVH�N|QQWHQ�VLFK�GLGDNWLVFKH,PSOLNDWLRQHQ� HUJHEHQ�� GD� JHQHUHOOHV� 6\VWHPZLVVHQ� GHPQDFK� DXFK� LQ� EHWULHEV�ZLUWVFKDIWOLFKHQ� 6HPLQDUHQ� XQG� 9RUOHVXQJHQ� ]X� YHUPLWWHOQ� ZlUH� E]Z�� DOV� (QW�VFKHLGXQJVXQWHUVW�W]XQJ�LP�3ODQVSLHO�
,P�ZHLWHUHQ�9HUODXI�ZXUGH�GDQQ�DQ�GLH�$XVI�KUXQJHQ�LQ�.DSLWHO�GUHL DQJHNQ�SIW�ZHOFKHV� HLQH� *HJHQ�EHUVWHOOXQJ� EHWULHEVZLUWVFKDIWOLFKHU� XQG� SV\FKRORJLVFKHU)RUVFKXQJ�]XP�=LHO� KDWWH��'LHVH� HUZLHV� VLFK� DOV� QRWZHQGLJ�� XP�GHP� LQ�.DSLWHO]ZHL�DXIJH]HLJWHQ�%HGDUI�QDFK�HLQHU�=XVDPPHQDUEHLW�]ZLVFKHQ�GHU�%HWULHEVZLUW�VFKDIWVOHKUH�XQG�GHU�3V\FKRORJLH�]X�HQWVSUHFKHQ��GLHQWH�YRUGHUJU�QGLJ�MHGRFK�GHULQ�.DSLWHO� VHFKV ZHLWHU� HQWZLFNHOWHQ� $XVJDQJVIUDJH�� ZDUXP� GLH� 7HLOQHKPHU� DQ
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HLQHP� 8QWHUQHKPHQVSODQVSLHO LKU� 6DFKZLVVHQ� QXU� XQ]XUHLFKHQG� RGHU� JDU� QLFKWDQZHQGHQ�����
)�U�GLH�%HDQWZRUWXQJ�GLHVHU�)UDJH�HUZLHV�HV�VLFK�DOV�SUREOHPDWLVFK��GD��DXV�GHUVSH]LILVFKHQ� 6LPXODWLRQVWHFKQLN� EHLP� 3ODQVSLHO� XQWHUVFKLHGOLFKH� 0RGHOONRQ�VWUXNWLRQHQ� HQWZLFNHOW� XQG� GLH� YRUOLHJHQGHQ� SV\FKRORJLVFKHQ� 8QWHUVXFKXQJHQELVKHU�DQ�XQWHUVFKLHGOLFKHQ�9HUVXFKVDQRUGQXQJHQ�YRUJHQRPPHQ�ZXUGHQ��'XUFK%HU�FNVLFKWLJXQJ�GHV�LQ�GHU�/XIW��XQG�5DXPIDKUWWHFKQLN�HQWZLFNHOWHQ�6�+�(�/�/¤�0RGHOOV� JHODQJ� KLHU� MHGRFK� HLQH� *HJHQ�EHUVWHOOXQJ� GHU� EHLGHQ� %HUHLFKH�� 6RZHUGHQ�LQ�GLHVHP�0RGHOO�GLH�JUXQGOHJHQGHQ�(OHPHQWH�YRQ�6\VWHPHQ�EHU�FNVLFK�WLJW�� GLH� LP� +LQEOLFN� DXI� JUXQGOHJHQGH� 0HUNPDOH� YRQ� 8QWHUQHKPHQV�SODQVSLHOPRGHOOHQ� ]X� LQWHUSUHWLHUHQ� XQG� LQ� HLQHQ�%H]LHKXQJV]XVDPPHQKDQJ�PLW(UNHQQWQLVVHQ�GHU�3V\FKRORJLH�]X�)HKOOHLVWXQJHQ�LP�8PJDQJ�PLW�NRPSOH[HQ�6\�VWHPHQ�]X�VWHOOHQ�ZDUHQ�
,Q�GLHVHP�=XVDPPHQKDQJ�NRQQWH�XQWHU�%HU�FNVLFKWLJXQJ�GHU�HUIROJWHQ� ,QWHUSUH�WDWLRQ� GHU� JUXQGOHJHQGHQ� 6\VWHPHOHPHQWH� HLQH� $EJUHQ]XQJ� GHV� 8QWHUQHKPHQV�SODQVSLHOV\VWHPV�HUIROJHQ��:HLWHUKLQ�OLH��VLFK�IHVWKDOWHQ��GD��GLH�=XRUGQXQJ�YRQ)HKOOHLVWXQJHQ� QLFKW� LQ� DOOHQ� %H]XJVSXQNWHQ� JHOLQJW�� +LHU� HUJLEW� VLFK� GDKHU� HLQZHLWHUHU� $QNQ�SIXQJVSXQNW� I�U� N�QIWLJH� )RUVFKXQJVDNWLYLWlWHQ��:HLWHUKLQ� NDQQGXUFK�GLH�%HWUDFKWXQJHQ�LQ�.DSLWHO�GUHL�JHIROJHUW�ZHUGHQ��GD��HLQH�YHUWLHIWH�=X�VDPPHQDUEHLW� ]ZLVFKHQ� 3V\FKRORJLH� XQG� %HWULHEVZLUWVFKDIWVOHKUH� VLFKHUOLFK� I�UGLH�=XNXQIW�ZLFKWLJH�(UNHQQWQLVVH�OLHIHUQ�NDQQ�
$Q�GLH�%HWUDFKWXQJHQ� LQ�.DSLWHO� GUHL DQ]XNQ�SIHQ� VWHOOWH� GHU�*HGDQNH� GDU�� GD�GDYRQ�DXV]XJHKHQ�LVW��GD��GLH�PDQJHOQGH�XQWHUQHKPHULVFKH�+DQGOXQJVNRPSHWHQ])HKOOHLVWXQJHQ�LP�8PJDQJ�PLW�NRPSOH[HQ�6\VWHPHQ�QDFK�VLFK�]LHKW��*LQJ�HV�LP.RQWH[W�YRQ�.DSLWHO�GUHL�MHGRFK�XP�GLH�NRQNUHWHQ�$XVSUlJXQJHQ�YRQ�)HKOHUQ��VRVWHOOWH�VLFK� LQ�.DSLWHO�VHFKV QXQ�GLH�)UDJH�QDFK�GHUHQ�8UVDFKHQ�XQG� LKUHU�hEHU�ZLQGXQJ��6R�NRQQWH�HV�LQ�.DSLWHO�VHFKV�GXUFK�GLH�$QQDKPH�HLQHV�=HLWSIDGHV�JH�OLQJHQ��GHQ�1RYL]HQ�XQG�GHQ�([SHUWHQ�DOV�]ZHL�3ROH�HLQHV�VLFK�LQ�GHU�=HLW�HUVWUHN�NHQGHQ�(QWZLFNOXQJVSUR]HVVHV�DQ]XQHKPHQ��GHQ�GHU�([SHUWH�EHUHLWV�DEJHVFKORV�VHQ� KDW� ZlKUHQG� GHU� 1RYL]H� LKQ� VLFK� GXUFK� 5HIOH[LRQ� VHLQHU� )HKOHU� HUVFKOLH�W�
���� 9JO��%ORHFK��-���.DXHU��*���2UWK��&����8QWHUQHKPHQVSODQVSLHO��������6�����
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'LHV��GLH�5HIOH[LRQ�GHV�1RYL]HQ��]X�EHVFKUHLEHQ��ZXUGH�GHU�.ODVVLILNDWLRQVDQVDW]PHQVFKOLFKHU� )HKOHU� YRQ�5HDVRQ DXVJHZlKOW�� GHU� LQ� YHUHLQIDFKWHU� )RUP� GLH� DOVEHWULHEVZLUWVFKDIWOLFK�UHOHYDQW�HUDFKWHWHQ�XQG�YHUPXWHWHQ�NRJQLWLYHQ�$VSHNWH�EH�U�FNVLFKWLJW����� 'LH�7DWVDFKH��GD��([SHUWHQ�GLHVH�(QWZLFNOXQJ�EHUHLWV�]XU�FNJH�OHJW�KDEHQ��IDQG�KLQJHJHQ�GDGXUFK�%HU�FNVLFKWLJXQJ��GD��GDV�([SHUWHQZLVVHQ�GLH0|JOLFKNHLW�ELHWHW�HV�LQ�([SHUWHQV\VWHPHQ�GDU]XVWHOOHQ�
'D�GHU�(LQVDW]�YRQ�([SHUWHQV\VWHPHQ�LQ�GHU�(QWVFKHLGXQJVXQWHUVW�W]XQJ�LP�8Q�WHUQHKPHQVSODQVSLHO� DXIJUXQG� LKUHV� VWDWLVFKHQ� &KDUDNWHUV� MHGRFK� DOV� SUREOHPD�WLVFK�DQ]XVHKHQ�LVW��ZXUGH�VFKOLH�OLFK�GLH�%HGHXWXQJ�GHV�)DNWRUV�=HLW� LQ�=XVDP�PHQKDQJ�PLW�GHU�+DQGOXQJ� LP�6\VWHP�EHOHXFKWHW��'DEHL�NRQQWH� DEJHOHLWHW�ZHU�GHQ�� GD�� GHU� 8QWHUQHKPHQVSODQVSLHOHU� ]XVlW]OLFK� ]X� VHLQHP� 6DFKSUREOHP� DXFKPLW� HLQHP�(UIDKUXQJVSUREOHP� NRQIURQWLHUW� LVW�� ZREHL� RIIHQVLFKWOLFK� YRQ� IROJHQ�GHP�DXV]XJHKHQ�LVW�

�'LH� (QWVFKHLGXQJVKDQGOXQJ� LP� 8QWHUQHKPHQVSODQVSLHOJHOLQJW� QXU� XQ]XUHLFKHQG�� ZHLO� GDV� (UIDKUXQJVSUREOHPQLFKW�HUVFKORVVHQ�ZLUG��
:REHL� GHU� %HZlOWLJXQJ� VRZRKO� GHV� 6DFKSUREOHPV� DOV� DXFK� GHV� (UIDKUXQJVSUR�EOHPV�GLGDNWLVFK�RIIHQVLFKWOLFK�ZLH�IROJW�HQWVSURFKHQ�ZHUGHQ�N|QQWH�

�'LH�(UVFKOLH�XQJ�YRQ�:LVVHQ�]X�HLQHP�6DFKSUREOHP�LVWGXUFK� ,QVWUXNWLRQ�P|JOLFK��'LH�(UVFKOLH�XQJ� YRQ�:LVVHQ]X�HLQHP�(UIDKUXQJVSUREOHP�LVW�KLQJHJHQ�QXU�GXUFK�.RQ�VWUXNWLRQ� P|JOLFK�� ZREHL� GDYRQ� DXVJHJDQJHQ� ZLUG�� GD�VLFK� LQ� HLQHU� GLGDNWLVFKHQ� .RQ]HSWLRQ� ]X� HLQHP� 8QWHU�QHKPHQVSODQVSLHO� 3KDVHQ� GHU� ,QVWUXNWLRQ� XQG� GHU� .RQ�VWUXNWLRQ�DEZHFKVHOQ�P�VVHQ��XP�HLQHQ�/HUQIRUWVFKULWW�]XJHZlKUOHLVWHQ��
'D]X�N|QQHQ��ZLH�HV�DXFK�EHUHLWV�JHVFKLHKW��(QWVFKHLGXQJVXQWHUVW�W]XQJVV\VWHPHLP�/HUQSUR]H��HLQJHVHW]W�ZHUGHQ��+LHU�ZXUGH�EHLVSLHOKDIW�GDV�PLW�GHP�3ODQVSLHO
���� 9JO��5HDVRQ��-�� �6\VWHP�������
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380$ LQ� =XVDPPHQKDQJ� VWHKHQGH� (QWVFKHLGXQJVXQWHUVW�W]XQJVV\VWHP� D0$G(�86� DXVJHI�KUW����� $OOJHPHLQ� OHJHQ� GLH� (UNHQQWQLVVH� GHU� YRUOLHJHQGHQ�8QWHUVX�FKXQJ� GHQ� 6FKOX�� QDKH�� GD�� HLQ� ]HQWUDOHU� $QNQ�SIXQJVSXQNW� I�U� ZHLWHUH� )RU�VFKXQJVDNWLYLWlWHQ� LQ� GHU� (QWVFKHLGXQJVXQWHUVW�W]XQJ� XQWHU� %HU�FNVLFKWLJXQJJHQHUHOOHQ�6\VWHPZLVVHQV�]X�VHKHQ�LVW�
,Q� =XVDPPHQKDQJ�PLW� GHP�*HJHQVWDQGVEHUHLFK�8QWHUQHKPHQVJU�QGXQJ� NRQQWHGLHVHU� $VSHNW�� XQWHU� %HU�FNVLFKWLJXQJ� GHU� 7RS�'RZQ�=HUOHJXQJ� HLQHV� RIIHQHQ6\VWHPV�� EHUHLWV� XQWHU� VWDWLVFKHQ�*HVLFKWVSXQNWHQ� DXIJH]HLJW�ZHUGHQ��$Q� GLHVHU6WHOOH� HUIROJWH� GDQQ� HLQH� ZHLWHUH� %HWUDFKWXQJ� GHU� NULWLVFKHQ� )DNWRUHQ� )LQDQ]LH�UXQJ�XQG�,QIRUPDWLRQ�XQWHU�G\QDPLVFKHQ�*HVLFKWVSXQNWHQ��'DEHL�ZXUGH�GHU�.ODV�VLILNDWLRQVDQVDW]� PHQVFKOLFKHU� )HKOHU� YRQ� 5HDVRQ� GHQ� ZHLWHUHQ� $XVI�KUXQJHQOHGLJOLFK�LPSOL]LW�]XJUXQGH�JHOHJW�

���� 9JO��:HUQHU��/����(QWVFKHLGXQJVXQWHUVW�W]XQJVV\VWHPH��������6������II�
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$EN�U]XQJVYHU]HLFKQLV�I�U�=HLWVFKULIWHQWLWHO

%)X3 %HWULHEVZLUWVFKDIWOLFKH�)RUVFKXQJ�XQG�3UD[LV%:3 %HUXIVELOGXQJ�LQ�:LVVHQVFKDIW�XQG�3UD[LV&$7&$ &DQDGLDQ�$LU�7UDIILF�&RQWURO�$VVRFLDWLRQ&(3 &RQWURO�(QJLQHHULQJ�3UDFWLFH'% 'HU�%HWULHE'%: 'LH�%HWULHEVZLUWVFKDIW'8= 'HXWVFKH�8QLYHUVLWlWV]HLWXQJ(7�	�3 (QWUHSUHQHXUVKLS�7KHRU\�	�3UDFWLFH�� WKH�2IILFLDO-RXUQDO� RI� WKH� 8QLWHG� 6WDWHV� $VVRFLDWLRQ� IRU6PDOO�%XVLQHVV�DQG�(QWUHSUHQHXUVKLS+%5 +DUYDUG�%XVLQHVV�5HYLHZ,(((�7UDQV,QI7KHRU\ ,(((�WUDQVDFWLRQV�RQ�LQIRUPDWLRQ�WKHRU\�D�MRXUQDO�GHYRWHG�WR�WKH�WKHRUHWLFD,QW��-��*HQHUDO�6\VWHPV ,QWHUQDWLRQDO�-RXUQDO�RI�*HQHUDO�6\VWHPV,QW��-��0DQ�0DFKLQH�6WXGLHV ,QWHUQDWLRQDO�-RXUQDO�RI�0DQ�0DFKLQH�6WXGLHV,QW��-��7K��3K\V� ,QWHUQDWLRQDO�-RXUQDO�RI�7KHRUHWLFDO�3K\VLFV,R ,QGXVWULHOOH�2UJDQLVDWLRQ25 2SHUDWLRQV�5HVHDUFK3V\FKRO��5HV� 3V\FKRORJLFDO�5HVHDUFK4= 4XDOLWlW�XQG�=XYHUOlVVLJNHLW��4=��=HLWVFKULIW�I�ULQGXVWULHOOH�4XDOLWlWVVLFKHUXQJ5.: 5DWLRQDOLVLHUXQJV�.XUDWRULXP� GHU� 'HXWVFKHQ:LUWVFKDIW60& ,(((� 7UDQVDFWLRQV� RQ� 6\VWHPV�� 0DQ� $QG� &\�EHUQHWLFV:L6W :LUWVFKDIWVZLVVHQVFKDIWOLFKHV�6WXGLXP:L6X 'DV�:LUWVFKDIWVVWXGLXP:3 .|OQHU� =HLWVFKULIW� I�U� ³:LUWVFKDIW� XQG� 3lGDJR�JLN¦=%: =HLWVFKULIW�I�U�%HUXIV��XQG�:LUWVFKDIWVSlGDJRJLN=I% =HLWVFKULIW�I�U�%HWULHEVZLUWVFKDIW
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=IE) 6FKPDOHQEDFKV� =HLWVFKULIW� I�U� EHWULHEVZLUW�VFKDIWOLFKH�)RUVFKXQJ=IK) =HLWVFKULIW� I�U� KDQGHOVZLVVHQVFKDIWOLFKH� )RU�VFKXQJ]IR =HLWVFKULIW�)�KUXQJ�XQG�2UJDQLVDWLRQ=�I�3lG� =HLWVFKULIW�I�U�3lGDJRJLN=3 =HLWVFKULIW�I�U�3ODQXQJ=��3V\FKRO� =HLWVFKULIW�I�U�3V\FKRORJLH�PLW�=HLWVFKULIWI�U�DQJHZDQGWH�3V\FKRORJLH

/LWHUDWXUYHU]HLFKQLV
$FKWHQKDJHQ�� )��� �/|VHQ� ������� =XP� /|VHQ� NRPSOH[HU� 3UREOHPH�� LQ�� 8QWHU�ULFKWVZLVVHQVFKDIW��+HIW��������-J���������6����������$FKWHQKDJHQ��)����hEHUOHJXQJHQ��������(LQLJH�hEHUOHJXQJHQ�]XU�%HGHXWXQJ�GHU3UREOHPO|VHIRUVFKXQJ� I�U� GLH� 'LGDNWLN� GHV�:LUWVFKDIWVOHKUHXQWHUULFKWV�LQ��)HJHU��+�� �+UVJ����:LVVHQVFKDIW� XQG�9HUDQWZRUWXQJ��)HVWVFKULIW� I�U.DUO�-RVHI�.ODXHU�]XP�VHFK]LJVWHQ�*HEXUWVWDJ��*|WWLQJHQ�������6����������$FKWHQKDJHQ��)���0H\HU��+�/��� �&XUULFXOXPUHYLVLRQ��������&XUULFXOXPUHYLVLRQ����$XIO���0�QFKHQ������$FKWHQKDJHQ��)���7UDPP��7���3UHLVV��3���6HHPDQQ�:HLPDU��+���-RKQ��(�*��6FKXQFN��$��� �/HUQKDQGHOQ� ������� /HUQKDQGHOQ� LQ� NRPSOH[HQ� 6LWXDWLR�QHQ��1HXH�.RQ]HSWH�GHU�EHWULHEVZLUWVFKDIWOLFKHQ�$XVELOGXQJ��:LHVEDGHQ�����$FNRII��5�/���(PHU\��)�(��� �6\VWHPH��������=LHOEHZX�WH�6\VWHPH��$QZHQGXQJGHU� 6\VWHPIRUVFKXQJ� DXI� JHVHOOVFKDIWOLFKH� 9RUJlQJH�� )UDQNIXUW�� 1HZ<RUN������$GHOVRQ��%��� �3UREOHP��������3UREOHP�6ROYLQJ�DQG�WKH�'HYHORSPHQW�RI�$EVWUDFW&DWHJRULHV�LQ�3URJUDPPLQJ�/DQJXDJHV��LQ��0HPRU\�	�&RJQLWLRQ��1R����9RO�����������6����������$GHOVRQ��%����'LIILFXOW\��������:KHQ�1RYLFHV�VXUSDVV�([SHUWV��7KH�'LIILFXOW\�RID�7DVN�PD\�LQFUHDVH�ZLWK�([SHUWLVH��LQ��-RXUQDO�RI�([SHULPHQWDO�3V\FKR�ORJ\��/HDUQLQJ��0HPRU\�DQG�&RJQLWLRQ������������6����������
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$HEOL�� +��� �'HQNHQ� ������� 'HQNHQ�� 'DV� 2UGQHQ� GHV� 7XQV�� %DQG� ,�� .RJQLWLYH$VSHNWH�GHU�+DQGOXQJVWKHRULH�����$XIO���6WXWWJDUW������$HEOL��+����'HQNHQ��������'HQNHQ��'DV�2UGQHQ�GHV�7XQV��%DQG����'HQNSUR]HVVH�6WXWWJDUW������$OEDFK�� +��� �(QWVFKHLGXQJVSUR]H�� ������� (QWVFKHLGXQJVSUR]H�� XQG� ,QIRUPDWL�RQVIOX��LQ�GHU�8QWHUQHKPHQVRUJDQLVDWLRQ��LQ��6FKQDXIHU��(���$JWKH��.��+UVJ����2UJDQLVDWLRQ��%HUOLQ��%DGHQ�%DGHQ�������6����������$OEDFK��+��� �$XIJDEHQ��������6WDQG�XQG�$XIJDEHQ�GHU�%HWULHEVZLUWVFKDIWVOHKUHKHXWH��LQ��=IE)��+HIW��������-J���������6����������$OEDFK��+�� �8QWHUQHKPHQVVSLHOH��������8QWHUQHKPHQVVSLHOH�DOV�0LWWHO�GHU�)�K�UXQJVNUlIWHVFKXOXQJ�� LQ��)DVVKDXHU��5���:XU]EDFKHU��:���+UVJ��� 8Q�WHUQHKPHQVVSLHOH���6WDQG�XQG�(QWZLFNOXQJVWHQGHQ]HQ��,%0�%HLWUlJH�]XU'DWHQYHUDUEHLWXQJ��0HWKRGHQ�XQG�7HFKQLNHQ����6WXWWJDUW�������6��������$OOZRRG��&�0����1RYLFHV��������1RYLFHV�RQ�WKH�&RPSXWHU��D�5HYLHZ�RI�WKH�/LWH�UDWXUH��LQ��,QW��-��0DQ�0DFKLQH�6WXGLHV��9RO������������6����������$QGHUVRQ�� -�5��� �/DQJXDJH� ������� /DQJXDJH�� 0HPRU\� DQG� 7KRXJKW�� +LOOVGD\�1�-�������$QGHUVRQ��-�5��� �$FTXLVLWLRQ��������$FTXLVLWLRQ�RI�&RJQLWLYH�6NLOO�� LQ��3V\FKR�ORJLFDO�5HYLHZ��1R�����9RO������������6����������$QGHUVRQ��-�5��� �$UFKLWHFWXUH��������7KH�$UFKLWHFWXUH�RI�&RJQLWLRQ��&DPEULGJH�����$QGHUVRQ��-�5��� �7KHRU\��������$�7KHRU\�RI�WKH�2ULJLQV�RI�+XPDQ�.QRZOHGJH�LQ��$UWLILFDO�,QWHOOLJHQFH��1R�������9RO������������6����������$QGHUVRQ��-�5����&KDUDFWHU��������7KH�$GDSWLYH�&KDUDFWHU�RI�7KRXJKW��+LOOVGDOH�1�-�������$QGHUVRQ��-�5��� �3V\FKRORJLH��������.RJQLWLYH�3V\FKRORJLH��HLQH�(LQI�KUXQJ����$XIO���+HLGHOEHUJ������$QGHUVRQ�� -�5��� %RZHU�� *�+��� �+XPDQ� ������� +XPDQ� $VVRFLDWLYH� 0HPRU\�1HZ�<RUN������$QGHUVRQ��-�5���7KRPSVRQ��5��� �$QDORJ\��������8VH�RI�$QDORJ\� LQ� D�3URGXF�WLRQ�6\VWHP�$UFKLWHFWXUH�� LQ��9RVQLDGRX��6�� 2UWRQ\��$��� �(GV��� 6LPL�ODULW\�DQG�$QDORJLFDO�5HDVRQLQJ��&DPEULGJH�������6����������
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$UEHLWVNUHLV� *DPHU�� �8QWHUQHKPXQJVVSLHOH� ������� 8QWHUQHKPXQJVVSLHOH� XQGLKUH�%HGHXWXQJ�I�U�GLH�EHWULHEVZLUWVFKDIWOLFKH�$XVELOGXQJ�DQ�+RFKVFKX�OHQ��LQ��=IK)��1�)����+HIW��������-J���������6����������$UQROG��5��� �6FKO�VVHOTXDOLILNDWLRQHQ��������6FKO�VVHOTXDOLILNDWLRQHQ��³)DFKZLV�VHQ�LQ�GHU�.ULVH¦�RGHU�(U]LHKXQJ�]XU�,QNRPSHWHQ]"��LQ��6H\G��:���:LWW�5�� �+UVJ��� 6LWXDWLRQ�� +DQGOXQJ�� 3HUV|QOLFKNHLW�� .DWHJRULHQ� ZLUW�VFKDIWVSlGDJRJLVFKHQ� 'HQNHQV�� )HVWVFKULIW� I�U� /RWKDU� 5HHW]�� +DPEXUJ������6��������$VKE\��:�5��� �9DULHW\��������5HTXLVLWH�9DULHW\�DQG�LWV�,PSOLFDWLRQV�IRU�WKH�&RQ�WURO�RI�&RPSOH[�6\VWHPV��LQ��&\EHUQHWLFD��1R�����9RO�����������6��������
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%UDXFKOH��$��� �0DFKW��������9RQ�GHU�0DFKW� GHV�8QEHZX�WHQ��7LHIHQSV\FKROR�JLH�����$XIO���6WXWWJDUW������%UH\GH�� &��� �6FKO�VVHOTXDOLILNDWLRQHQ� ������� 'LH� 6FKO�VVHOTXDOLILNDWLRQHQ� DOVHQGORVH�'HEDWWH�RGHU�GHU�:XQVFK�QDFK�.ODUKHLW��EHU�HLQHQ�]X�5HFKW�YLHO�VFKLFKWLJHQ� %HJULII�� LQ�� 6H\G�� :��� :LWW�� 5��� �+UVJ��� 6LWXDWLRQ�+DQGOXQJ�3HUV|QOLFKNHLW��.DWHJRULHQ�ZLUWVFKDIWVSlGDJRJLVFKHQ�'HQNHQV�)HVWVFKULIW�I�U�/RWKDU�5HHW]��+DPEXUJ�������6����������%URDGEHQW��'�(���)LW]*HUDOG��3���%URDGEHQW��0�+�3��� �.QRZOHGJH�������� ,P�SOLFLW� DQG� ([SOLFLW� .QRZOHGJH� LQ� WKH� &RQWURO� RI� &RPSOH[� 6\VWHPV�� LQ�%ULWLVK�-RXUQDO�RI�3V\FKRORJ\��9RO������������6��������%URQQHU��5��� �(QWVFKHLGXQJ� ������� (QWVFKHLGXQJ� XQWHU� =HLWGUXFN�� (LQH� ([SHUL�PHQWDOXQWHUVXFKXQJ�]XU�HPSLULVFKHQ�7KHRULH�GHU�8QWHUQHKPXQJ��7�ELQ�JHQ������%URQQHU��5��� �.RPSOH[LWlW��������.RPSOH[LWlW��LQ��)UHVH��(���+UVJ����+DQGZ|U�WHUEXFK�GHU�2UJDQLVDWLRQ�����$XIO���6WXWWJDUW�������6S������������%URZQ�� $�/��� �'HYHORSPHQW� ������� 7KH� 'HYHORSPHQW� RI� 0HPRU\�� .QRZLQJ�.QRZLQJ�DERXW�.QRZLQJ��DQG�.QRZLQJ�KRZ�WR�.QRZ��LQ��5HHVH��+�:��(G��� $GYDQFHV�LQ�&KLOG�'HYHORSPHQW�DQG�%HKDYLRXU��1HZ�<RUN����������6����������%URZQ��$�/��� �6FKRROLQJ��������'HYHORSPHQW��6FKRROLQJ�DQG�WKH�$FTXLVLWLRQ�RI.QRZOHGJH�DERXW�.QRZOHGJH��LQ��$QGHUVRQ��5�&���6SLUR��5�-�� 0RQWD�JXH�� :�(�� �(GV��� 6FKRROLQJ� DQG� WKH� $FTXLVLWLRQ� RI� .QRZOHGJH�+LOOVGDOH��1�-���������6����������%U�GHUO�� -��� 3UHLVHQG|UIHU�� 3��� =LHJOHU�� 5��� �(UIROJ� ������� 'HU� (UIROJ� QHXJH�JU�QGHWHU�%HWULHEH�¤�(LQH�HPSLULVFKH�6WXGLH�]X�GHQ�&KDQFHQ�XQG�5LVLNHQYRQ�8QWHUQHKPHQVJU�QGXQJHQ��%HUOLQ������%XOO�� ,���:LOODUG��*�(��� �7KHRU\��������7RZDUGV� D�7KHRU\�RI�(QWUHSUHQHXUVKLS�LQ��-RXUQDO�RI�%XVLQHVV�9HQWXULQJ��9RO������������6����������%XQN��*�3���.DLVHU��0���=HGOHU��5�� �6FKO�VVHOTXDOLILNDWLRQHQ��������6FKO�VVHO�TXDOLILNDWLRQHQ�¤�,QWHQWLRQ��0RGLILNDWLRQ�XQG�5HDOLVDWLRQ� LQ�GHU�EHUXIOL�FKHQ� $XV�� XQG� :HLWHUELOGXQJ�� LQ�� 0LWWHLOXQJHQ� DXV� GHU� $UEHLWVPDUNW�XQG�%HUXIVIRUVFKXQJ��+HIW��������-J���������6����������
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%XVVH� YRQ� &ROEH�� :��� /D�PDQQ�� *��� �%HWULHEVZLUWVFKDIWVWKHRULH� ������� %H�WULHEVZLUWVFKDIWVWKHRULH��%DQG����*UXQGODJHQ��3URGXNWLRQV��XQG�.RVWHQ�WKHRULH������GXUFKJHV��$XIO���%HUOLQ��+HLGHOEHUJ�X�D�������%\JUDYH��:�'����3URFHVV��������7KH�(QWUHSUHQHXULDO�3URFHVV��LQ��%\JUDYH��:�'��(G����7KH�3RUWDEOH�0%$�LQ�(QWUHSUHQHXUVKLS���QG (G��������
&DVWL�� -��� �&RQQHFWLYLW\� ������� &RQQHFWLYLW\�� &RPSOH[LW\�� DQG� &DWDVWURSKH� LQODUJH�VFDOH�6\VWHPV��1HZ�<RUN������&HFL��6�-���/LNHU��-�.��� �6WXG\��������$�'D\�DW�WKH�5DFHV��$�6WXG\�RI�,4��([SHU�WLVH�DQG�&RJQLWLYH�&RPSOH[LW\��LQ��-RXUQDO�RI�([SHULPHQWDO�3V\FKRORJ\�*HQHUDO��9RO�������������6����������&HSSL��&����(UIDKUXQJHQ��������(UIDKUXQJHQ�PLW�0DQDJHPHQW�*DPHV��LQ��LR��+HIW�������-J���������6����������&KDLWLQ��*�-��� �,QIRUPDWLRQ��������*|GHO�V�7KHRUHP�DQG� ,QIRUPDWLRQ�� LQ�� ,QW�� -�7K��3K\V���1R������9RO������������6����������&KDVH��:�*���6LPRQ��+�$��� �3HUFHSWLRQ��������3HUFHSWLRQ�LQ�&KHVV��LQ��&RJQLWL�YH�3V\FKRORJ\��1R�����9RO�����������6��������&KL��0�7�+���)HOWRYLFK��3�-���*ODVHU��5��� �&DWHJRUL]DWLRQ��������&DWHJRUL]DWLRQDQG�5HSUHVHQWDWLRQ�RI�3K\VLFV�3UREOHPV�E\�([SHUWV�DQG�1RYLFHV��LQ��&R�JQLWLYH�6FLHQFH�����������6����������&RKHQ��.�-���X�D��� �0DQDJHPHQW�*DPH��������7KH�&DUQHJLH�7HFK�0DQDJHPHQW*DPH��LQ��7KH�-RXUQDO�RI�%XVLQHVV��1R�����9RO������������6����������
'DKUHP|OOHU�� $��� �([LVWHQ]JU�QGXQJVVWDWLVWLN� ������� ([LVWHQ]JU�QGXQJVVWDWLVWLN¤�1XW]XQJ�DPWOLFKHU�'DWHQTXHOOHQ�]XU�(UIDVVXQJ�GHV�*U�QGXQJVJHVFKH�KHQV��6WXWWJDUW������GH.OHHU��-���%URZQ��-�6��� �$VVXPSWLRQV��������$VVXPSWLRQV�DQG�$PELJXLWLHV�LQ0HFKDQLVWLF� 0HQWDO� 0RGHOV�� LQ��*HQWQHU�� '��� 6WHYHQV�� $�/�� �(GV���0HQWDO�0RGHOV��+LOOVGDOH��1�-��������6����������'LHW]��-��:��� �*U�QGXQJ��������*U�QGXQJ�LQQRYDWLYHU�8QWHUQHKPHQ��:LHVEDGHQ�����'LHW]�� -��:��� 5RVNL�� 5��� �0DQDJHPHQW� ������� 0DQDJHPHQW� YRQ� ,QQRYDWLRQHQ�9HQWXUHV�XQG�'LVNRQWLQXLWlWHQ��LQ��/�FNH��:���'LHW]��-��:���+UVJ���� ,Q�QRYDWLRQ�XQG�&RQWUROOLQJ��:LHVEDGHQ�������6����������
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'LOO��:�5���'RSSHOW��1��� �$FTXLVLWLRQ��������7KH�$FTXLVLWLRQ�RI�([SHULHQFH�LQ�D&RPSOH[�0DQDJHPHQW�*DPH�� LQ��0DQDJHPHQW�6FLHQFH��1R�����9RO�����������6��������'|UQHU��'����2UJDQLVDWLRQ������� 'LH�NRJQLWLYH�2UJDQLVDWLRQ�EHLP�3UREOHPO|VHQ�9HUVXFKH�]X�HLQHU�N\EHUQHWLVFKHQ�7KHRULH�GHU�HOHPHQWDUHQ�,QIRUPDWLRQV�YHUDUEHLWXQJVSUR]HVVH�EHLP�'HQNHQ��%HUQ��6WXWWJDUW��:LHQ������'|UQHU��'����3UREOHPO|VHQ��������3UREOHPO|VHQ�DOV�,QIRUPDWLRQVYHUDUEHLWXQJ����$XIO���6WXWWJDUW��%HUOLQ��.|OQ��0DLQ]������'|UQHU��'��� �6WUXNWXU��������.RJQLWLYH�6WUXNWXU�XQG� ,QIRUPDWLRQ�� LQ��5HXOHFNH�:���+UVJ����6WUXNWXUHOOHV�/HUQHQ��+DPEXUJ�������6��������'|UQHU�� '��� �6FKZLHULJNHLWHQ� ������� hEHU� GLH� 6FKZLHULJNHLWHQ� PHQVFKOLFKHQ8PJDQJV�PLW�.RPSOH[LWlW��LQ��3V\FKRORJLVFKH�5XQGVFKDX������-J��������6����������'|UQHU��'����3UREOHPH��������:LH�PDQ�YLHOH�3UREOHPH�]XJOHLFK�O|VW�¤�RGHU�DXFKQLFKW���LQ��6SUDFKH�	�.RJQLWLRQ��+HIW�������-J���������6��������'|UQHU�� '��� �,QIRUPDWLRQVYHUDUEHLWXQJ� ������� ,QIRUPDWLRQVYHUDUEHLWXQJ�� LQ�+HUUPDQQ�� 7��� /DQWHUPDQQ�� (��'�� �+UVJ���� 3HUV|QOLFKNHLWVSV\FKROR�JLH�� HLQ� +DQGEXFK� LQ� 6FKO�VVHOEHJULIIHQ�� 0�QFKHQ�� :LHQ�� %DOWLPRUH������6����������'|UQHU��'��� �'LIILFXOWLHV��������2Q�WKH�'LIILFXOWLHV�3HRSOH�KDYH�LQ�'HDOLQJ�ZLWK&RPSOH[LW\�� LQ��5DVPXVVHQ�� -��� 'XQFDQ�� .��� /HSODW�� -�� �(GV���� 1HZ7HFKQRORJ\�DQG�+XPDQ�(UURU��&KLFKHVWHU�������6���������'|UQHU��'��� �:LVVHQ��������:LVVHQ�XQG�9HUKDOWHQVUHJXODWLRQ��9HUVXFK�HLQHU� ,Q�WHJUDWLRQ��LQ��0DQGO��+���6SDGD��+���+UVJ����:LVVHQVSV\FKRORJLH��0�Q�FKHQ��:HLQKHLP�������6����������'|UQHU��'��� �/RJLN� �������'LH� /RJLN� GHV�0L�OLQJHQV�� 6WUDWHJLVFKHV�'HQNHQ� LQNRPSOH[HQ�6LWXDWLRQHQ��5HLQEHN�EHL�+DPEXUJ������'|UQHU��'���'UHZHV��8���5HLWKHU��)��� �3UREOHPO|VHQ��������hEHU�GDV�3UREOHPO|�VHQ�LQ�VHKU�NRPSOH[HQ�5HDOLWlWVEHUHLFKHQ��LQ��7DFN��:�+���(G����%HULFKW�EHU� GHQ� ���� .RQJUH�� GHU� '*I3� LQ� 6DO]EXUJ� ������ %DQG� ��� *|WWLQJHQ������6����������'|UQHU� '��� .UHX]LJ�� +�:��� 5HLWKHU�� )��� 6WlXGHO�� 7�� �+UVJ��� �/RKKDXVHQ�������/RKKDXVHQ��YRP�8PJDQJ�PLW�8QEHVWLPPWKHLW�XQG�.RPSOH[LWlW�%HUQ��6WXWWJDUW��:LHQ������
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'|UQHU��'���6FKDXE��+����6SLHO��������6SLHO�XQG�:LUNOLFKNHLW��hEHU�GLH�9HUZHQ�GXQJ� XQG� GHQ� 1XW]HQ� FRPSXWHUVLPXOLHUWHU� 3ODQVSLHOH�� LQ�� :3�� .|OQ������6��������'XEV��5�� �6FKO�VVHOTXDOLILNDWLRQHQ��������6FKO�VVHOTXDOLILNDWLRQHQ�¤�ZHUGHQ�ZLUHUQHXW�XP�HLQH�,OOXVLRQ�lUPHU"��LQ��*RQRQ��3� �+UVJ��� 6FKO�VVHOTXDOLIL�NDWLRQHQ�NRQWURYHUV��$DUDX�������6��������'XGHQ�� �(W\PRORJLH� ������� (W\PRORJLH�� +HUNXQIWVZ|UWHUEXFK� GHU� GHXWVFKHQ6SUDFKH��0DQQKHLP������'XOLVFK��)����/HUQHQ��������/HUQHQ�DOV�)RUP�PHQVFKOLFKHQ�+DQGHOQV��(LQH�KDQG�OXQJVWKHRUHWLVFK�RULHQWLHUWH�$QDO\VH�YRQ�/HUQSUR]HVVHQ�XQWHU�EHVRQGHUHU%HU�FNVLFKWLJXQJ� GHV� 6HOEVWVWHXHUXQJVDVSHNWHV�� %HUJLVFK� *ODGEDFK�����'XQFNHU��.����3V\FKRORJLH��������=XU�3V\FKRORJLH�GHV�SURGXNWLYHQ�'HQNHQV�����XQYHUlQG��1HXGUXFN� GHU� ����� HUVFKLHQHQHQ� ���$XIO���%HUOLQ��*|WWLQJHQ�+HLGHOEHUJ������'ZRUDWVFKHFN�� 6��� �0DQDJHPHQW�,QIRUPDWLRQV�6\VWHPH� ������� 0DQDJHPHQW�,QIRUPDWLRQV�6\VWHPH��%HUOLQ������
(GZDUGV��(��� �0DFKLQH��������0DQ�DQG�0DFKLQH��6\VWHPV�IRU�6DIHW\��LQ��7HFK�QLFDO�6\PSRVLXP��%ULWLVK�$LU�/LQH�3LORWV�$VVRFLDWLRQ��1R������+DUOLQJWRQ�����(KONHQ��-����0RGHOOHLQVDW]��������0RGHOOHLQVDW]�EHL�GHU�%HZHUWXQJ�XQG�$XVZDKOYRQ�)RUVFKXQJV��XQG�(QWZLFNOXQJVSURMHNWHQ���'DUVWHOOXQJ�GHU�0RGHOOH�$QDO\VH�YRQ�3UREOHPHQ�XQG�,GHQWLILNDWLRQ�YRQ�/|VXQJVDQVlW]HQ��*|WWLQ�JHQ��/RQGRQ������(LVHOH��:����*U�QGXQJ��������*U�QGXQJ��LQ��:LWWPDQQ��:���X�D���+UVJ����+DQG�Z|UWHUEXFK� GHU� %HWULHEVZLUWVFKDIW�� 7HLOEDQG� ��� ���� Y|OOLJ� QHX� JHVWDOWHWH$XIO���6WXWWJDUW�������6S������������(OEHUV�� '���+HFNHQDXHU��0���0|QLNHV��:��� 3RUQVFKOHJHO�� +��� 7LOOPDQQ�� +���6FKO�VVHOTXDOLILNDWLRQHQ��������6FKO�VVHOTXDOLILNDWLRQHQ�¤�HLQ�6FKO�VVHOI�U�GLH�%HUXIVELOGXQJVIRUVFKXQJ"�� LQ��%:3��+HIW�������-J���������6��������
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(\IHUWK��.���6FK|PDQQ��0���:LGRZVNL��'��� �8PJDQJ��������'HU�8PJDQJ�YRQ3V\FKRORJHQ�PLW�.RPSOH[LWlW�� LQ�� 6SUDFKH�	�.RJQLWLRQ��+HIW� ��� ��� -J��������6��������
)DEHO�� 0��� �)RUWHQWZLFNOXQJVSHUVSHNWLYHQ� ������� )RUWHQWZLFNOXQJVSHUVSHNWLYHQI�U�8QWHUQHKPXQJVSODQVSLHOH��LQ��=3��+HIW�������-J���������6��������)D�EHQGHU��6����0DQDJHPHQW��������:LH�OHKUW�XQG�OHUQW�PDQ�0DQDJHPHQW"�=LHOHXQG� 0HWKRGHQ� GHU� :HLWHUELOGXQJ� YRQ� )�KUXQJVNUlIWHQ�� )UDQNIXUW� DP0DLQ������)DVVKHEHU�� 3��� 7HUMXQJ�� %��� �6\PORJ�7HDPGLDJQRVWLN� ������� 6\PORJ�7HDPGLDJQRVWLN� DOV� 2UJDQLVDWLRQVHQWZLFNOXQJ�� 7HLOSURMHNW�� 2UJDQLVDWL�RQVHQWZLFNOXQJ��*|WWLQJHQ������)DVVKHEHU��3���7HUMXQJ��%��� �6\PORJ�5DWLQJ�'DWHQ��������6\PORJ�5DWLQJ�'DWHQXQG� LKUH�%H]LHKXQJ�]X�/HLVWXQJ�XQG�9HUKDOWHQ�DX�HUKDOE�GHU�*UXSSHQ�VLWXDWLRQ��7HLOSURMHNW��.OHLQJUXSSHQIRUVFKXQJ�����$XIO���*|WWLQJHQ������)LHGOHU�� 3�$��� �)XQNWLRQ� ������� =XU� )XQNWLRQ� GHU� 9HUVWlUNXQJ� LQ� 3UREOHPO|�VXQJVSUR]HVVHQ�� ([SHULPHQWHOOH� 8QWHUVXFKXQJ� ]XU� (LQIOX�QDKPH� YHU�VFKLHGHQHU�5�FNPHOGHEHGLQJXQJHQ�DXI�GDV�NRJQLWLYVR]LDOH�9HUKDOWHQ�EHLGHU�/|VXQJ�NRPSOH[HU�3UREOHPH��0�QVWHU������)LVFK��5���:ROI��0��)��� �+DQGKDEXQJ��������'LH�+DQGKDEXQJ�YRQ�.RPSOH[LWlWEHLP� 3UREOHPO|VHQ� XQG� (QWVFKHLGHQ�� LQ��)LVFK�� 5��� %RRV��0�� �+UVJ���9RP� 8PJDQJ� PLW� .RPSOH[LWlW� LQ� 2UJDQLVDWLRQHQ�� .RQ]HSWH�� )DOOEHL�VSLHOH��6WUDWHJLHQ��.RQVWDQ]�������6��������)LVFKHU��3�0���0DQGO��+�� �)|UGHUXQJ��������)|UGHUXQJ�YRQ�/HUQNRPSHWHQ]�XQG/HUQUHJXODWLRQ�� =HQWUDOH� .RPSRQHQWHQ� GHU� 6WHXHUXQJ� XQG� 5HJXODWLRQYRQ�/HUQSUR]HVVHQ�� LQ��.|WWHU��/���0DQGO��+�� �+UVJ��� .RJQLWLYH� 3UR�]HVVH� XQG� 8QWHUULFKW�� -DKUEXFK� I�U� (PSLULVFKH� (U]LHKXQJVZLVVHQVFKDIW���������$XIO���'�VVHOGRUI�������6����������)LVNH��6�7���.LQGHU��'�5���/DUWHU��:�0��� �1RYLFH� �������7KH�1RYLFH� DQG� WKH([SHUW��.QRZOHGJH�%DVHG�6WUDWHJLHV�LQ�3ROLWLFDO�&RJQLWLRQ��LQ��-RXUQDO�RI([SHULPHQWDO�6RFLDO�3V\FKRORJ\��9RO������������6����������)OHFKWQHU��+�-��� �*UXQGEHJULIIH��������*UXQGEHJULIIH�GHU�.\EHUQHWLN��(LQH�(LQ�I�KUXQJ�����$XIO���6WXWWJDUW������
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)ORWKRZ��.��� �)|UGHUXQJ��������)|UGHUXQJ�YRQ�+DQGOXQJVNRPSHWHQ]� LQ�GHU�EH�UXIOLFKHQ� (UVWDXVELOGXQJ� GXUFK� /HUQ�� XQG� $UEHLWVWHFKQLNHQ�� %HUJLVFK*ODGEDFK������)RHUVWHU�� +�� Y��� �&RQVWUXFWLQJ� ������� 2Q� &RQVWUXFWLQJ� D� 5HDOLW\�� LQ��3UHLVHU�:�)�(�� �+UVJ���� (QYLURQPHQWDO� 'HVLJQ� 5HVHDUFK�� %G�� ��� 6WURXGVERXUJ3D��������6��������)UDQN�� 8��� �([SHUWHQV\VWHPH� ������� ([SHUWHQV\VWHPH�� 1HXH� $XWRPDWLVLHUXQJV�SRWHQWLDOH�LP�%�UR��XQG�9HUZDOWXQJVEHUHLFK"��:LHVEDGHQ������)UHXGHQUHLFK��'���XQWHU�0LWDUEHLW�YRQ�*UR�KDQV��)����3ODQVSLHO��������'DV�3ODQ�VSLHO� LQ� GHU� VR]LDOHQ� XQG� SlGDJRJLVFKHQ� 3UD[LV��%HLVSLHOH� I�U� GHQ�8P�JDQJ�PLW�2UJDQLVDWLRQHQ��*UXSSHQ�XQG�3HUVRQHQ��0�QFKHQ������)ULHGULFK��+���7VFKHUVLJ��5��� �3ODQVSLHO��������'DV�3ODQVSLHO�DOV�+RFKVFKXOOHKU�YHUDQVWDOWXQJ��%HLVSLHO��.RQ]HUWLHUWH�$NWLRQ���+DPEXUJ������)XFKV��+����6\VWHPWKHRULH��������6\VWHPWKHRULH��LQ��*URFKOD��(���+UVJ����+DQG�Z|UWHUEXFK�GHU�2UJDQLVDWLRQ��6WXWWJDUW�������6S������������)XFKV��+��� �6\VWHPWKHRULH� ������� 6\VWHPWKHRULH� XQG�2UJDQLVDWLRQ��'LH� 7KHRULHRIIHQHU�6\VWHPH�DOV�*UXQGODJH�]XU�(UIRUVFKXQJ�XQG�*HVWDOWXQJ�EHWULHEOL�FKHU�6\VWHPH��:LHVEDGHQ������)XFKV�:HJQHU��*����³6\VWHPDQDO\VH¦��������³6\VWHPDQDO\VH¦��(LQH�)RUVFKXQJV�XQG�*HVWDOWXQJVVWUDWHJLH��LQ��=IE)��6RQGHUKHIW����������6��������)XQNH��-��� �0RQGODQGXQJ��������0RQGODQGXQJ�¤�HLQ�QHXHU�$XIJDEHQW\S�]XU�(U�IRUVFKXQJ�NRPSOH[HQ�3UREOHPO|VHQV��7ULHUHU�3V\FKRORJLVFKH�%HULFKWH���+HIW���������)XQNH��-�� �'LDJQRVH��������'LDJQRVH�GHU�ZHVWGHXWVFKHQ�3UREOHPO|VHIRUVFKXQJLQ� )RUP� HLQLJHU�7KHVHQ��0LW� HLQLJHQ�$QPHUNXQJHQ� YRQ�'��'|UQHU�� LQ�6SUDFKH�	�.RJQLWLRQ��+HIW�������-J���������6����������)XQNH�� -��� �3UREOHPO|VHQ� ������� .RPSOH[HV� 3UREOHPO|VHQ�� NULWLVFKH� %HVWDQGV�DXIQDKPH�XQG�ZHLWHUI�KUHQGH�3HUVSHNWLYHQ��7ULHU������)XQNH��-��� �3UREOHPO|VHQ��������3UREOHPO|VHQ� LQ�NRPSOH[HQ�FRPSXWHUVLPXOLHU�WHQ�5HDOLWlWVEHUHLFKHQ��LQ��6SUDFKH�	�.RJQLWLRQ��+HIW�������-J���������6���������)XQNH��-��� �6WHXHUXQJ��������6WHXHUXQJ�G\QDPLVFKHU�6\VWHPH�GXUFK�$XIEDX�XQG$QZHQGXQJ�VXEMHNWLYHU�.DXVDOPRGHOOH��LQ��=��3V\FKRO���+HIW���������-J��������6����������
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)XQNH�� -��� �6\VWHPPHUNPDOH� ������� 6\VWHPPHUNPDOH� DOV� 'HWHUPLQDQWHQ� GHV8PJDQJV�PLW�G\QDPLVFKHQ�6\VWHPHQ�� LQ��6SUDFKH�	�.RJQLWLRQ��+HIW������-J���������6����������)�UVWHQDX��%��� �3UREOHPO|VHQ��������.RPSOH[HV�3UREOHPO|VHQ� LP�EHWULHEVZLUW�VFKDIWOLFKHQ�8QWHUULFKW��0LW� HLQHP�*HOHLWZRUW� YRQ� )UDQN�$FKWHQKDJHQ�:LHVEDGHQ������
*HGLJD�� *��� 6FK|WWNH�� +��� 7�FNH��0��� �3UREOHPO|VHQ� ������� 3UREOHPO|VHQ� LQHLQHU�NRPSOH[HQ�6LWXDWLRQ��(LQ�H[SHULPHQWHOOHU�%HLWUDJ� LP�8PJDQJ�PLWHLQHP�VFKZHU�GXUFKVFKDXEDUHQ�3UREOHP��3V\FKRORJLVFKHU�)RUVFKXQJVEH�ULFKW� 1U�� ��� DXV� GHP� )DFKEHUHLFK� �� GHU� 8QLYHUVLWlW� 2VQDEU�FN�� 2VQD�EU�FN������*HLVOHU�� 0�$��� �6LPXODWLRQ� ������� $SSUDLVDO� RI� /DERUDWRU\� 6LPXODWLRQ� ([SHUL�HQFHV��LQ��0DQDJHPHQW�6FLHQFH��1R�����9RO�����������6����������*HOO�0DQQ��0��� �4XDUN��������'DV�4XDUN�XQG�GHU�-DJXDU��9RP�(LQIDFKHQ�]XP.RPSOH[HQ�� 'LH� 6XFKH� QDFK� HLQHU� QHXHQ� (UNOlUXQJ� GHU�:HOW�� ��� $XIO�0�QFKHQ������*HUMHWV�� 3���:HVWHUPDQQ�� 5��� �7KHRULHQ� ������� 7KHRULHQ� GHU� NRJQLWLYHQ� 3V\�FKRORJLH�XQG�GDV�3UREOHP�GHU� ,QWHQWLRQDOLWlW�� LQ��.OXZH��5�+�� �+UVJ���6WUXNWXUHQ�XQG�3UR]HVVH�LQWHOOLJHQWHU�6\VWHPH��:LHVEDGHQ�������6����������*HXWLQJ��0��� �3ODQVSLHO��������3ODQVSLHO�XQG�VR]LDOH�6LPXODWLRQ�LP�%LOGXQJVEH�UHLFK�� 6WXGLHQ� ]XU� 3lGDJRJLN�� $QGUDJRJLN� XQG� *HURQWDJRJLN�� %G�� ���)UDQNIXUW�DP�0DLQ�X�D�������*PLONRZVN\��3���5RWK��)��� �6LPXODWLRQ��������6LPXODWLRQ�XQG�:LVVHQVYHUDUEHL�WXQJ�DOV� LQWHJUDOH�%HVWDQGWHLOH� HLQHV�6\VWHPV� ]XU�)HUWLJXQJVGLVSRVLWLRQ�LQ��%LHWKDKQ��-���+XPPHOWHQEHUJ��:���6FKPLGW��%���6WlKO\��3���:LWWH�7�� �+UVJ���� 6LPXODWLRQ� DOV� EHWULHEOLFKH�(QWVFKHLGXQJVKLOIH�� 6WDWH� RI� WKH$UW�XQG�QHXHUH�(QWZLFNOXQJHQ��+HLGHOEHUJ�������6����������*|GHO��.��� �6lW]H� �������hEHU� IRUPDO� XQHQWVFKHLGEDUH� 6lW]H� GHU� 3ULQFLSLD�0D�WKHPDWLFD�XQG�YHUZDQGWHU�6\VWHPH��LQ��0RQDWVKHIWH�I�U�0DWKHPDWLN�XQG3K\VLN������-J���������6����������
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*RHUW]HQ�� +��� �6LPXOWDQSODQXQJ� ������� 6LPXOWDQSODQXQJ� YRQ� 3URGXNWLRQ� XQG%HVFKDIIXQJ� EHL� VXEVWLWXWLRQDOHQ� 3URGXNWLRQVIDNWRUHQ� ¤� (LQH� (QWVFKHL�GXQJVKLOIH�LP�3ODQVSLHO��*|WWLQJHQ������*RHW]H��:�� �4XDOLWlW� �������9RQ� 64� �6FKO�VVHOTXDOLILNDWLRQHQ�� ]X�46� �4XDOL�WlWVVLFKHUXQJ��� 6ROOWHQ� ZLU� PHKU� �EHU� 4XDOLWlW� YRQ� %LOGXQJVDQJHERWHQUHGHQ� ¤� XQG� ZHQLJHU� �EHU� 6FKO�VVHOTXDOLILNDWLRQHQ"�� LQ�� *RQRQ�� 3��+UVJ��� 6FKO�VVHOTXDOLILNDWLRQHQ�NRQWURYHUV��$DUDX�������6��������*RODV�� %��� �&RPSOH[LW\� ������� &RPSOH[LW\� DQG� /HDUQLQJ� LQ� %XVLQHVV� 3ROLF\*DPHV��LQ��6LPXODWLRQ�	�*DPHV��1R�����9RO������������6����������*RPH]��3���3UREVW��*��� �3UD[LV��������'LH�3UD[LV�GHV�JDQ]KHLWOLFKHQ�3UREOHPO|�VHQV��YHUQHW]W�GHQNHQ��XQWHUQHKPHULVFK�KDQGHOQ��SHUV|QOLFK��EHU]HXJHQ�%HUQ��6WXWWJDUW��:LHQ������*RUHOLN��*��� �%RGJDQRY�V��������%RGJDQRY�V�7HNWRORJLD��*HQHUDO�6\VWHPV�7KH�RU\��DQG�&\EHUQHWLFV�� LQ��&\EHUQHWLFV�	�6\VWHPV��1R�����9RO�����������6����������*|W]H��8���5XGROSK��)��� �,QVWUXPHQWH�������� ,QVWUXPHQWH�GHU� VWUDWHJLVFKHQ�3OD�QXQJ�� LQ��%ORHFK�� -��� *|W]H�� 8��� +XFK�� %��� /�FNH��:��� 5XGROSK�� )��+UVJ���� 6WUDWHJLVFKH� 3ODQXQJ�� ,QVWUXPHQWH�� 9RUJHKHQVZHLVHQ� XQG� ,Q�IRUPDWLRQVV\VWHPH��+HLGHOEHUJ�������6�������*UDI��+��� �0|JOLFKNHLWHQ��������0|JOLFKNHLWHQ�GHU�1XW]XQJ�FRPSXWHUJHVW�W]WHU,QVWUXPHQWH� LQ� GHU�*U�QGXQJVSODQXQJ�� LQ��1DWKXVLXV��.���.ODQGW��+��.LUVFKEDXP��*�� �+UVJ���� 8QWHUQHKPXQJVJU�QGXQJ��.RQIURQWDWLRQ� YRQ)RUVFKXQJ� XQG� 3UD[LV�� )HVWVFKULIW� JHZLGPHW� +HUUQ� 3URI�� 'U�� 1RUEHUW6]\SHUVNL�DXV�$QOD��GHV���MlKULJHQ�%HVWHKHQV�GHU�3URMHNWJUXSSH�*U�Q�GXQJVIRUVFKXQJ�DP�3ODQXQJVVHPLQDU�GHU�8QLYHUVLWlW�]X�.|OQ��0LW�HLQHP*HOHLWZRUW�YRQ�(UZLQ�*URFKOD��%HUJLVFK�*ODGEDFK�������6����������*UDI��-����3ULQ]LS��������'DV�3ULQ]LS�GHU�.RPSOH[LWlW��LQ��*UDI��-���+UVJ����3ODQ�VSLHOH�� VLPXOLHUWH� 5HDOLWlWHQ� I�U� GHQ� &KHI� YRQ� PRUJHQ�� PLW� 3ODQVSLHO�0DUNW�EHUVLFKW��6SH\HU�������6��������*UHHQR�� -�*��� �+REELWV� ������� +REELWV� DQG� 2UFV�� $FTXLVLWLRQ� RI� D� 6HTXHQWLDO&RQFHSW��LQ��&RJQLWLYH�3V\FKRORJ\��1R�����9RO�����������6����������*UHJRU��&��� �)UDQFKLVLQJ� ������� )UDQFKLVLQJ�� LQ��'LHWHUOH��:�.�0���:LQFNOHU�(�0�� �+UVJ����8QWHUQHKPHQVJU�QGXQJ��+DQGEXFK�GHV�*U�QGXQJVPDQD�JHPHQW��0�QFKHQ�������6����������
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*UHXOLFK��:���+UVJ�����/H[LNRQ��������/H[LNRQ�GHU�3K\VLN��LQ�VHFKV�%lQGHQ��%G����+HLGHOEHUJ������*URFKOD��(��� �$XWRPDWLRQ� �������$XWRPDWLRQ� XQG�2UJDQLVDWLRQ��'LH� WHFKQLVFKH(QWZLFNOXQJ� XQG� LKUH� EHWULHEVZLUWVFKDIWOLFK�RUJDQLVDWRULVFKHQ� .RQVH�TXHQ]HQ��:LHVEDGHQ������*URFKOD��(��� �6\VWHPWKHRULH�������� 6\VWHPWKHRULH� XQG�2UJDQLVDWLRQVWKHRULH�� LQ�=I%��+HIW��������-J���������6�������*URFKOD��(��� �6\VWHPWKHRULH�������� 6\VWHPWKHRULH� XQG�2UJDQLVDWLRQVWKHRULH�� LQ�%OHLFKHU��.���+UVJ����2UJDQLVDWLRQ�DOV�6\VWHP��:LHVEDGHQ�������6����������*URHEHQ��1�� �+DQGOXQJVSHUVSHNWLYH��������'LH�+DQGOXQJVSHUVSHNWLYH�DOV�7KHR�ULHUDKPHQ�I�U�)RUVFKXQJ�LP�SlGDJRJLVFKHQ�)HOG��LQ��+RIHU��0���+UVJ���,QIRUPDWLRQVYHUDUEHLWXQJ� XQG� (QWVFKHLGXQJVYHUKDOWHQ� YRQ� /HKUHUQ�0�QFKHQ��:LHQ��%DOWLPRUH�������6��������*URHEHQ��1��� 6FKHHOH��%�� �$UJXPHQWH� �������$UJXPHQWH� I�U� HLQH� 3V\FKRORJLHGHV� UHIOH[LYHQ�6XEMHNWV�� 3DUDGLJPDZHFKVHO� YRP� EHKDYLRUDOHQ� ]XP� HSL�VWHPRORJLVFKHQ�0HQVFKHQELOG��'DUPVWDGW������*URVVPDQQ��&�� �.RPSOH[LWlWVEHZlOWLJXQJ� �������.RPSOH[LWlWVEHZlOWLJXQJ� LP0DQDJHPHQW�� $QOHLWXQJHQ�� LQWHJULHUWH� 0HWKRGLN� XQG� $QZHQGXQJVEHL�VSLHOH��6W��*DOOHQ������*UXEHU��+���0DQGO��+���5HQNO��$��� �6FKXOH��������:DV�OHUQHQ�ZLU�LQ�6FKXOH�XQG+RFKVFKXOH��7UlJHV�:LVVHQ"��LQ��0DQGO��+���*HUVWHQPDLHU��-���+UVJ���'LH�.OXIW� ]ZLVFKHQ�:LVVHQ� XQG�+DQGHOQ�� (PSLULVFKH� XQG� WKHRUHWLVFKH/|VXQJVDQVlW]H��*|WWLQJHQ��%HUQ��7RURQWR��6HDWWOH�������6����������*UXEHU�� +��� =LHJOHU�� $��� �([SHUWLVH� ������� ([SHUWLVH� DOV� 'RPlQH� SV\FKRORJL�VFKHU� )RUVFKXQJ�� LQ�� *UXEHU�� +��� =LHJOHU�� $�� �+UVJ���� ([SHUWLVHIRU�VFKXQJ��7KHRUHWLVFKH�XQG�PHWKRGLVFKH�*UXQGODJHQ��2SODGHQ�������6�������*X\RWH��0�-��� 6WHUQEHUJ�� 5�6��� �7KHRU\� ������� $� 7UDQVLWLYH�&KDLQ� 7KHRU\� RI6\OORJLVWLF�5HDVRQLQJ��LQ��&RJQLWLYH�3V\FKRORJ\��1R�����9RO������������6���������
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+DUGLPDQ�� 3�7��� 'XIUHVQH�� 5��� 0HVWUH�� -�3��� �5HODWLRQ� ������� 7KH� 5HODWLRQEHWZHHQ� 3UREOHP� &DWHJRUL]DWLRQ� DQG� 3UREOHP� 6ROYLQJ� DPRQJ� ([SHUWVDQG�1RYLFHV��LQ��0HPRU\�	�&RJQLWLRQ��1R�����9RO������������6����������+DUWPDQQ��5����%HWULHE��������'HU�%HWULHE�DOV�N\EHUQHWLVFKHV�6\VWHP��LQ��%)X3�+HIW��������-J���������6��������+DUWXQJ�� 6��� �)|UGHUXQJ� ������� )|UGHUXQJ� GHU� /HUQHIIL]LHQ]� EHLP� (LQVDW]� YRQ8QWHUQHKPHQVSODQVSLHOHQ�LQ�GHU�NDXIPlQQLVFKHQ�)RUWELOGXQJ�EHUXIVWlWL�JHU�(UZDFKVHQHU��*|WWLQJHQ������+DVVHOPDQQ�� '��� �(LQVDW]� ������� 'HU� (LQVDW]� FRPSXWHUVLPXOLHUWHU�� NRPSOH[HU3UREOHPH� LQ� EHWULHEOLFKHQ� $VVHVVPHQWFHQWHU�9HUDQVWDOWXQJHQ�� LQ� )UH\�'���+UVJ����%HULFKW��EHU�GHQ�����.RQJUH��GHU�'*I3�LQ�.LHO�������%G����*|WWLQJHQ�������6��������+DVVHOPDQQ��'��� �3UREOHPVWHOOXQJHQ� �������&RPSXWHUVLPXOLHUWH� NRPSOH[H�3UR�EOHPVWHOOXQJHQ� LQ� GHU�0DQDJHPHQW�'LDJQRVWLN�� GLH� 7KHRULH� ]XP� .RQ�]HSW�+HUDXVIRUGHUXQJ�.RPSOH[LWlW�����$XIO���+DPEXUJ������+lWWHQVFKZLOHU�� 3��� �.RQ]HSWH� ������� 1HXH� .RQ]HSWH� GHU� (QWVFKHLGXQJVXQWHU�VW�W]XQJ�� ,QWHUQH�3XEOLNDWLRQ�GHV� ,QVWLWXWV�I�U� ,QIRUPDWLN�GHU�8QLYHUVLWlW)UHLEXUJ�1U��������)UHLEXUJ������+DXHU�� *��� �(QWVFKHLGXQJVUHFKQXQJ� ������� +LHUDUFKLVFKH� NHQQ]DKOHQRULHQWLHUWH(QWVFKHLGXQJVUHFKQXQJ��HLQ�%HLWUDJ�]XP�,QYHVWLWLRQV��XQG�.RVWHQPDQD�JHPHQW��0�QFKHQ������+DXVFKLOGW�� -��� �(QWVFKHLGXQJV]LHOH� ������� (QWVFKHLGXQJV]LHOH�� =LHOELOGXQJ� LQLQQRYDWLYHQ�(QWVFKHLGXQJVSUR]HVVHQ��7KHRUHWLVFKH�$QVlW]H� XQG� HPSLUL�VFKH�3U�IXQJ��7�ELQJHQ������+DXVFKLOGW��-��� �.RPSOH[LWlW��������.RPSOH[LWlW��=LHOELOGXQJ�XQG�(IIL]LHQ]�YRQ(QWVFKHLGXQJHQ�LQ�2UJDQLVDWLRQHQ��LQ��)LVFK��5���%RRV��0���+UVJ����9RP8PJDQJ� PLW� .RPSOH[LWlW� LQ� 2UJDQLVDWLRQHQ�� .RQ]HSWH�� )DOOEHLVSLHOH�6WUDWHJLHQ��.RQVWDQ]�������6����������+DZNLQV�� )�+��� �+XPDQ� ������� +XPDQ� )DFWRUV� (GXFDWLRQ� LQ� (XURSHDQ� $LU7UDQVSRUW�2SHUDWLRQV��LQ��1LMRII��0���(G����%UHDNGRZQ�LQ�+XPDQ�$GDS�WDWLRQ�WR�6WUHVV��7RZDUGV�D�0XOWLGLVFLSOLQDU\�$SSURDFK��IRU�WKH�&RPPLV�VLRQ�RI�WKH�(XURSHDQ�&RPPXQLWLHV��9RO�����7KH�+DJXH������
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+D[�� .��� �(QWZLFNOXQJ� ������� 'LH� (QWZLFNOXQJ� GHU� GHXWVFKHQ� %HWULHEVZLUW�VFKDIWVOHKUH�QDFK�GHP�]ZHLWHQ�:HOWNULHJ�� LQ��7KH�$QQDOV�RI� WKH�6FKRRORI�%XVLQHVV�$GPLQLVWUDWLRQ��.REH�8QLYHUVLW\��1R�����������6��������+HELJ�� 0��� �([LVWHQ]JU�QGXQJVEHUDWXQJ� ������� ([LVWHQ]JU�QGXQJVEHUDWXQJ�VWHXHUOLFKH�� UHFKWOLFKH� XQG� ZLUWVFKDIWOLFKH� *HVWDOWXQJVKLQZHLVH� ]XU� 8Q�WHUQHKPHQVJU�QGXQJ�������EHUDUE��XQG�HUZ��$XIO���%LHOHIHOG������+HLGDFN�� &��� �3ODQVSLHO�3UD[LV� ������� 3ODQVSLHO�3UD[LV�� 6FKZHUSXQNWH� GHU� 0H�WKRGLN�XQG�'LGDNWLN�GHU�3ODQVSLHO�3UD[LV�XQWHU�EHVRQGHUHU�%HU�FNVLFKWL�JXQJ�GHV�9HUKDOWHQVWUDLQLQJV��6SH\HU������+HLQHQ�� (��� �:LVVHQVFKDIWVSURJUDPP� ������� =XP� :LVVHQVFKDIWVSURJUDPP� GHUHQWVFKHLGXQJVRULHQWLHUWHQ� %HWULHEVZLUWVFKDIWVOHKUH�� LQ�� =I%�� +HIW� ��� ���-J���������6����������+HLQHQ��(����$QVDW]��������'HU�HQWVFKHLGXQJVRULHQWLHUWH�$QVDW]�GHU�%HWULHEVZLUW�VFKDIWVOHKUH��LQ��=I%��+HIW��������-J���������6����������+HUWOHLQ��$����*U�QGXQJ��������*U�QGXQJ�GHU�8QWHUQHKPXQJ��LQ��%HFNHUDWK��(�Y��� X�D�� �+UVJ���� +DQGZ|UWHUEXFK� GHU� 6R]LDOZLVVHQVFKDIWHQ�� =XJOHLFK1HXDXIODJH�GHV�+DQGZ|UWHUEXFKV�GHU�6WDDWVZLVVHQVFKDIWHQ��%G�����*|W�WLQJHQ�������6S����������+HVVH�� )�:��� �(IIHNWH� ������� (IIHNWH� GHV� VHPDQWLVFKHQ� .RQWH[WV� DXI� GLH� %HDU�EHLWXQJ�NRPSOH[HU�3UREOHPH��LQ��=HLWVFKULIW�I�U�H[SHULPHQWHOOH�XQG�DQJH�ZDQGWH�3V\FKRORJLH��+HIW��������-J���������6��������+HVVH�� )�:��� �$QDO\VH� ������� 9HUJOHLFKHQGH� $QDO\VH� NRJQLWLYHU� 3UR]HVVH� EHLVHPDQWLVFK� XQWHUVFKLHGOLFKHQ� 3UREOHPHLQEHWWXQJHQ�� LQ�� 6SUDFKH� 	� .R�JQLWLRQ��+HIW�������-J���������6����������+HVVH��)�:�� �5HYLHZ��������5HYLHZ��-RKQ�5��$QGHUVRQ���������7KH�$UFKLWHFWXUHRI�&RJQLWLRQ��LQ��6SUDFKH�	�.RJQLWLRQ��+HIW�������-J���������6����������+HVVH��)�:���6SLHV��.���/�HU��*��� �(LQIOX���������(LQIOX��PRWLYDWLRQDOHU�)DNWR�UHQ�DXI�GDV�3UREOHPO|VHYHUKDOWHQ�LP�8PJDQJ�PLW�NRPSOH[HQ�3UREOHPHQ�LQ�� =HLWVFKULIW� I�U� H[SHULPHQWHOOH� XQG� DQJHZDQGWH� 3V\FKRORJLH�� +HIW� ������-J���������6����������+HVVHOEDFK�� -��� �9HUKDOWHQVIRUVFKXQJ� �������9HUKDOWHQVIRUVFKXQJ� EHL� XQWHUQHK�PHULVFKHQ�(QWVFKHLGXQJHQ��LQ��=I%��+HIW���������-J���������6����������+H\OLJKHQ��)��� �*URZWK� ������� 7KH�*URZWK� RI� 6WUXFWXUDO� DQG� )XQFWLRQDO� &RP�SOH[LW\� GXULQJ� (YROXWLRQ�� >2QOLQH� LQ� ,QWHUQHW@�
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85/�KWWS���SHVSPF��YXE�DF�EH�SDSHUV�&RPSOH[LW\*URZWK�KWPO�� >6WDQG����������@�+LOO�� *�(�� �2SSRUWXQLWLHV� �������0DUNHW� 2SSRUWXQLWLHV� DQG�0DUNHWLQJ�� LQ��%\�JUDYH��:�'�� �(G����7KH�3RUWDEOH�0%$�LQ�(QWUHSUHQHXUVKLS��1HZ�<RUN������6����¤����+|JVGDO��%��� �3ODQVSLHOH��������3ODQVSLHOH��(LQVDW]�YRQ�3ODQVSLHOHQ� LQ�GHU�$XV�XQG� :HLWHUELOGXQJ�� 3UD[LVHUIDKUXQJHQ� XQG� EHZlKUWH� 0HWKRGHQ�� %RQQ�����+RSIHQEHFN�� :��� �8QWHUQHKPHQ� ������� $OOJHPHLQH� %HWULHEVZLUWVFKDIWV�� XQG0DQDJHPHQWOHKUH�� GDV� 8QWHUQHKPHQ� LP� 6SDQQXQJVIHOG� ]ZLVFKHQ� |NR�QRPLVFKHQ��VR]LDOHQ�XQG�|NRORJLVFKHQ�,QWHUHVVHQ�����$XIO���/DQGVEHUJ�DP/HFK������+RSNLQ��9�'����+XPDQ��������+XPDQ�)DFWRUV�LQ�$LU�7UDIILF�&RQWURO��/RQGRQ�X�D������+RUYDUWK��3����&RQWUROOLQJ��������&RQWUROOLQJ�����$XIO���0�QFKHQ������+XFK��%����5HFKQXQJVZHVHQ��������'DV�5HFKQXQJVZHVHQ�DOV�*UXQGODJH�GHU�8Q�WHUQHKPHQVSROLWLN��:�U]EXUJ��:LHQ������+XFN��.��� �$QDO\VH��������'LH�$QDO\VH�GHV�3UREOHPO|VHYHUKDOWHQV� LQ�*UXSSHQ�0�QFKHQ������+XVV\�� :�� �'HQNSV\FKRORJLH������� 'HQNSV\FKRORJLH�� HLQ� /HKUEXFK�� %DQG� ��*HVFKLFKWH�� %HJULIIV�� XQG� 3UREOHPO|VHIRUVFKXQJ�� ,QWHOOLJHQ]�� 6WXWWJDUW�����

,QQHUKRIHU��3����5HJHOPRGHOO��������(LQ�5HJHOPRGHOO�]XU�$QDO\VH�XQG�,QWHUYHQ�WLRQ� LQ� )DPLOLH� XQG� 6FKXOH�� $ElQGHUXQJ� XQG� (UZHLWHUXQJ� GHV� 6�5�.�0RGHOOV��LQ��=HLWVFKULIW�I�U�.OLQLVFKH�3V\FKRORJLH��+HIW�������-J���������6������,VDDF��$�5���5XLWHQEHUJ��%��� �$LU� �������$LU�7UDIILF�&RQWURO��+XPDQ�3HUIRUP�DQFH�)DFWRUV��$OGHUVKRW������
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��� /,7(5$7859(5=(,&+1,6
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JHQ]WHVW��LQ��=HLWVFKULIW�I�U�H[SHULPHQWHOOH�XQG�DQJHZDQGWH�3V\FKRORJLH�+HIW��������-J���������6����������

5DEH��0��� �(LQI�KUXQJ��������(LQI�KUXQJ��LQ��.XKQ��$���5DEH��0���+UVJ���� 6L�PXODWLRQ�LQ�3URGXNWLRQ�XQG�/RJLVWLN��)DOOEHLVSLHOVDPPOXQJ��%HUOLQ��+HL�GHOEHUJ��1HZ�<RUN�X�D��������6�������5DPQDUD\DQ��6���6WURKVFKQHLGHU��6���6FKDXE��+��� �7UDSSLQJV��������7UDSSLQJVRI�([SHUWLVH�DQG�WKH�3XUVXLW�RI�)DLOXUH��LQ��6LPXODWLRQ�	�*DPLQJ��1R����9RO������������6��������5DVPXVVHQ��-��� �6NLOOV��������6NLOOV��5XOHV��DQG�.QRZOHGJH��6LJQDOV��6LJQV��DQG6\PEROV�� DQG� 2WKHU� 'LVWLQFWLRQV� LQ� +XPDQ� 3HUIRUPDQFH� 0RGHOV�� LQ�60&��1R�����9RO������������6����������5DXOHIV�� 3��� �([SHUWHQV\VWHPH� ������� ([SHUWHQV\VWHPH�� LQ�� %LEHO�� :��� 6LHN�PDQQ��-�+���+UVJ����.�QVWOLFKH�,QWHOOLJHQ]��)U�KMDKUVVFKXOH�7HLVHQGRUI���������0lU]�������,QIRUPDWLN�)DFKEHULFKWH��KUVJ��Y��:��%UDXHU��%G�����%HUOLQ��+HLGHOEHUJ��1HZ�<RUN�������6��������5HDVRQ��-��� �6\VWHP��������*HQHULF�(UURU�0RGHOOLQJ�6\VWHP��*(06���$�&RJQL�WLYH�)UDPHZRUN�IRU�/RFDWLQJ�&RPPRQ�+XPDQ�(UURU�)RUPV��LQ��5DVPXV�VHQ��-���'XQFDQ��.���/HSODW��-���(GV����1HZ�7HFKQRORJ\�DQG�+XPDQ�(U�URU��&KLFKHVWHU�������6��������5HLFKHUW��8���'|UQHU��'��� �+HXULVPHQ������� +HXULVPHQ�EHLP�8PJDQJ�PLW� HL�QHP��HLQIDFKHQ��G\QDPLVFKHQ�6\VWHP��LQ��6SUDFKH�	�.RJQLWLRQ��+HIW������-J���������6��������5HLFKHUW��8���6WlXGHO��7��� �'LDJQRVWLN��������&RPSXWHUJHVW�W]WH�'LDJQRVWLN�GHU)lKLJNHLWHQ� I�U� GHQ�8PJDQJ�PLW� NRPSOH[HQ� XQG� YHUQHW]WHQ� 6\VWHPHQ�LQ��6FKXOHU�� +��� )XQNH�� 8�� �+UVJ���� (LJQXQJVGLDJQRVWLN� LQ� )RUVFKXQJXQG�3UD[LV��3V\FKRORJLVFKH�,QIRUPDWLRQ�I�U�$XVZDKO��%HUDWXQJ�XQG�)|U�GHUXQJ�YRQ�0LWDUEHLWHUQ��%G������6WXWWJDUW�������6����������5HQWURS��1��� �6WUDWHJLHQ� �������$XVJHZlKOWH�6WUDWHJLHQ� LP�*U�QGXQJVSUR]H�� ¤'LH�6WUDWHJLH� GHU� LQQRYDWLYHQ� ,PLWDWLRQ� XQG� GDV�.RQ]HSW� GHU� NULWLVFKHQ(UIROJVIDNWRUHQ� DOV� VWUDWHJLVFKH� $QVlW]H� ]XU� 9HUEHVVHUXQJ� GHU� 4XDOLWlWYRQ�8QWHUQHKPHQVJU�QGXQJHQ��%HUJLVFK�*ODGEDFK������
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5HQWURS��1��� �,PLWDWLRQ��������'LH�6WUDWHJLH�GHU� LQQRYDWLYHQ� ,PLWDWLRQ�� LQ��'LH�WHUOH�� :�.�0��� :LQFNOHU�� (�0�� �+UVJ���� 8QWHUQHKPHQVJU�QGXQJ�+DQGEXFK�GHV�*U�QGXQJVPDQDJHPHQW��0�QFKHQ�������6����������5LSVDV��6��� �(QWUHSUHQHXUVKLS��������(QWUHSUHQHXUVKLS�DOV�|NRQRPLVFKHU�3UR]H��3HUVSHNWLYHQ� ]XU� )|UGHUXQJ� XQWHUQHKPHULVFKHQ� +DQGHOQV�� 0LW� HLQHP*HOHLWZRUW�YRQ�'LHWULFK�:LQWHUKDJHU��:LHVEDGHQ������5RELQVRQ�� -��� �5HVHDUFK� ������� $� 5HVHDUFK� 'HVLJQ� IRU� &RPSDULQJ� 6LPXODWLRQZLWK�&DVH�6WXGLHV�DQG�3UREOHP�3DSHUV�LQ�7HDFKLQJ�3ROLWLFDO�6FLHQFHV��LQ�'LOO��:�5��� -DFNVRQ�� -�5��� 6ZHHQH\�� -�:�� �(GV��� 3URFHHGLQJV� RI� WKH&RQIHUHQFH�RQ�%XVLQHVV�*DPHV�DV�7HDFKLQJ�'HYLFHV��6FKRRO�RI�%XVLQHVV$GPLQLVWUDWLRQ��7XODQH�8QLYHUVLW\��������6����������5RKQ��:�(��� �)�KUXQJVHQWVFKHLGXQJHQ� ������� )�KUXQJVHQWVFKHLGXQJHQ� LP� 8Q�WHUQHKPHQVSODQVSLHO��(VVHQ������5RKQ�� :�(��� �0HWKRGLN� ������� 0HWKRGLN� XQG� 'LGDNWLN� GHV� 3ODQVSLHOV�� .|OQ�����5RKQ��:�(��� �3ODQVSLHO�hEHUVLFKW� �������'HXWVFKH�3ODQVSLHO�hEHUVLFKW� ������ ��$XIO���:XSSHUWDO������5RKQ��:�(����0DQDJHPHQW�/HUQHQ��������0DQDJHPHQW�/HUQHQ�GXUFK�3ODQVSLHOH�(LQH�%LODQ]�����-DKUH�8QWHUQHKPHQV�3ODQVSLHO�LQ�'HXWVFKODQG��LQ��3HUVR�QDOI�KUXQJ��+HIW�����������6����������5RVHQ��5����&RPSOH[LW\��������&RPSOH[LW\�DV�D�6\VWHP�3URSHUW\��LQ��,QW��-��*HQ�HUDO�6\VWHPV��1R�����9RO�����������6����������5RVHQEORRP�� 3�6��� /DLUG�� -�(��� 1HZHOO�� $��� 0F&DUO�� 5�� �$QDO\VLV� ������� $3UHOLPLQDU\�$QDO\VLV�RI�WKH�6RDU�$UFKLWHFWXUH�DV�D�%DVLV�IRU�*HQHUDO�,Q�WHOOLJHQFH��LQ��$UWLILFDO�,QWHOOLJHQFH��1R�������9RO������������6����������5RVV��'�7����$SSOLFDWLRQV��������$SSOLFDWLRQV�DQG�([WHQVLRQV�RI�6$'7��LQ��,(((&RPSXWHU��1R�����9RO������������6��������5XELQVWHLQ��6�/��� �*UXQGODJHQ��������*UXQGODJHQ�GHU�$OOJHPHLQHQ�3V\FKRORJLH����$XIO���%HUOLQ������5XPHOKDUW��'�(�� �6FKHPDWD� ������� 6FKHPDWD�� 7KH�%XLOGLQJ� %ORFNV� RI� &RJQL�WLRQ��LQ��6SLUR��5�-���%UXFH��%�&���%UHZHU� :�)���(GV����7KHRUHWLFDO�,V�VXHV� LQ�5HDGLQJ�&RPSUHKHQVLRQ�� 3HUVSHFWLYHV� IURP�&RJQLWLYH� 3V\FKRO�RJ\�� /LQJXLVWLFV�� $UWLILFDO� ,QWHOOLJHQFH�� DQG� (GXFDWLRQ�� +LOOVGDOH�� 1�-�������6��������
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5\OH��*�� �%HJULII��������'HU�%HJULII�GHV�*HLVWHV��6WXWWJDUW������
6FKDQN��5�&���$EHOVRQ��5�3��� �6FULSWV� ������� 6FULSWV�� 3ODQV��*RDOV� DQG�8QGHU�VWDQGLQJ��$Q� ,QTXLU\� LQWR�+XPDQ�.QRZOHGJH�6WUXFWXUHV��+LOOVGDOH��1�-������6FKDQ]��*��� �3OXUDOLVPXV��������3OXUDOLVPXV�LQ�GHU�%HWULHEVZLUWVFKDIWVOHKUH��%H�PHUNXQJHQ�]X�JHJHQZlUWLJHQ�)RUVFKXQJVSURJUDPPHQ�� LQ��=IE)��+HIW�������-J���������6����������6FKDQ]�� *��� �:LVVHQVFKDIWVSUD[LV� ������� 7UDGLWLRQHOOH�:LVVHQVFKDIWVSUD[LV� XQGV\VWHPWKHRUHWLVFK�N\EHUQHWLVFKH�$QVlW]H��LQ��-HKOH��(���+UVJ����6\VWHP�IRUVFKXQJ�LQ�GHU�%HWULHEVZLUWVFKDIWVOHKUH��6WXWWJDUW�������6�������6FKDXE�� +��� �0RGHOOLHUXQJ� ������� 0RGHOOLHUXQJ� GHU� +DQGOXQJVRUJDQLVDWLRQ�%HUQ��*|WWLQJHQ��7RURQWR��6HDWWOH������6FKDXE��+��� �)HKOHU�������� �([FHSWLRQ�(UURU���hEHU�)HKOHU�XQG�GHUHQ�8UVDFKHQEHLP�+DQGHOQ�LQ�8QEHVWLPPWKHLW�XQG�.RPSOH[LWlW��>2QOLQH�LQ� ,QWHUQHW@�85/�� KWWS���ZZZ�XQL�EDPEHUJ�GH�aED�GS��OLW�KWPO�6FKDXE�� >6WDQG����������@�6FKRHIIOLQJ�� +��� �%XVLQHVVSODQ� ������� 6R� HUVWHOOHQ� 6LH� HLQHQ� %XVLQHVVSODQ� �+DQGEXFK�I�U�([LVWHQ]JU�QGHU��%U�KO������6FKURGHU��+�0����%HGHXWVDPNHLW��������'LH�%HGHXWVDPNHLW�YRQ�.RPSOH[LWlW��LQ�0DQGO��+���+XEHU��*�/�� �+UVJ���� .RJQLWLYH� .RPSOH[LWlW�� %HGHXWXQJ�:HLWHUHQWZLFNOXQJ�$QZHQGXQJ��*|WWLQJHQ��7RURQWR��=�ULFK�������6��������6FKXPSHWHU��-�$����8QWHUQHKPHU��������'HU�8QWHUQHKPHU��LQ��(OVWHU��/���+UVJ���+DQGZ|UWHUEXFK�GHU�6WDDWVZLVVHQVFKDIWHQ��%G��������$XIO��������6FKXPSHWHU�� -�$��� XQWHU� %HWHLOLJXQJ� YRQ� 3UHLVZHUN�� 6��� �.DSLWDOLVPXV� ������.DSLWDOLVPXV��6R]LDOLVPXV�XQG�'HPRNUDWLH��%HUQ������6FKZHLW]HU��0��� �3ODQXQJ��������3ODQXQJ�XQG�.RQWUROOH�� LQ��%HD��)�;���'LFKWO�(���6FKZHLW]HU��0���+UVJ����$OOJHPHLQH�%HWULHEVZLUWVFKDIWVOHKUH��%G����*UXQGIUDJHQ�����$XIO���6WXWWJDUW�������6��������6HOOLHQ��5���6HOOLHQ��+���+UVJ���� �:LUWVFKDIWVOH[LNRQ��������*DEOHU�:LUWVFKDIWVOH�[LNRQ�������YROOVWlQGLJ�QHX�EHDUE��8��HUZ��$XIO���%G����XQG����:LHVEDGHQ�����
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6HPELOO��'����3UREOHPO|VHIlKLJNHLW��������3UREOHPO|VHIlKLJNHLW��+DQGOXQJVNRP�SHWHQ]� XQG� (PRWLRQDOH� %HILQGOLFKNHLW� ¤� =LHOJU|�HQ� )RUVFKHQGHQ� /HU�QHQV��*|WWLQJHQ��7RURQWR��=�ULFK������6LHEHQ��*���6FKLOGEDFK��7��� �(QWVFKHLGXQJVWKHRULH��������%HWULHEVZLUWVFKDIWOLFKH(QWVFKHLGXQJVWKHRULH�������EHUDUE��XQG�HUZ��$XIO���'�VVHOGRUI������6LPRQ��+�$��� �$UFKLWHFWXUH��������7KH�$UFKLWHFWXUH�RI�&RPSOH[LW\��LQ��3URFHHG�LQJV� RI� WKH�$PHULFDQ� 3KLORVRSKLFDO� 6RFLHW\��1R�� ���9RO�� ����� ������ 6���������6LPRQ��+�$����(TXLYDOHQFH��������7KH�)XQFWLRQDO�(TXLYDOHQFH�RI�3UREOHP�6ROY�LQJ�6NLOOV��LQ��&RJQLWLYH�3V\FKRORJ\�������6NLQQHU�� %�)��� �)UHLKHLW� ������� -HQVHLWV� YRQ� )UHLKHLW� XQG� :�UGH�� 5HLQEHN� EHL+DPEXUJ������6RQGHUHJJHU�� :��� �(QWZXUI� ������� (QWZXUI� YRQ� FRPSXWHULVLHUWHQ� 9RONVZLUW�VFKDIWV�3ODQVSLHOHQ� LQ� YHUVFKLHGHQHQ� 6FKZLHULJNHLWVJUDGHQ�� %DPEHUJ�����6SDGD��+���5HLPDQQ��3���+lXVOHU��%��� �+\SRWKHVHQHUDUEHLWXQJ��������+\SRWKH�VHQHUDUEHLWXQJ�XQG�:LVVHQVDXIEDX�EHLP�6FK�OHU��LQ��.|WWHU��/���0DQGO�+���+UVJ����.RJQLWLYH�3UR]HVVH�XQG�8QWHUULFKW��-DKUEXFK�I�U�HPSLULVFKH(U]LHKXQJVZLVVHQVFKDIW����������$XIO���'�VVHOGRUI�������6����������6SDQJ��6��� �([SHUWHQV\VWHPH��������(LQI�KUXQJ��([SHUWHQV\VWHPH�¤�9HUVWlQGQLVHLQHU�QHXHQ�7HFKQRORJLH�� LQ��6SDQJ��6���.UDHPHU��:�� �+UVJ���� ([SHU�WHQV\VWHPH�� (QWVFKHLGXQJVJUXQGODJH� I�U� GDV� 0DQDJHPHQW�� :LHVEDGHQ������6������6SLHV��.���+HVVH��)�:��� �,QWHUDNWLRQ��������,QWHUDNWLRQ�YRQ�(PRWLRQ�XQG�.RJQL�WLRQ��LQ��3V\FKRORJLVFKH�5XQGVFKDX������-J���������6��������6SLQDWK��%��� �7KHRULHQ� ������� ,PSOL]LWH� 7KHRULHQ� �EHU� GLH�9HUlQGHUEDUNHLW� YRQ,QWHOOLJHQ]�XQG�%HJDEXQJ� DOV�%HGLQJXQJ�YRQ�0RWLYDWLRQ� XQG�/HLVWXQJ�%LHOHIHOG������6WDFKRZLDN��+��� �'HQNHQ��������'HQNHQ�XQG�(UNHQQHQ� LP�N\EHUQHWLVFKHQ�0R�GHOO��:LHQ������6WDKO��6�5����%HVFKUlQNXQJHQ��������.XOWXUHOOH�%HVFKUlQNXQJHQ�LP�7UDQVIRUPD�WLRQVSUR]H���(LQH� VR]LDOSV\FKRORJLVFK�NRJQLWLYH�7KHRULH� LQVWLWXWLRQHOOHQ:DQGHOV��-HQD������
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6WHLQHU��*����5HSUlVHQWDWLRQHQ��������$QDORJH�5HSUlVHQWDWLRQHQ��LQ��0DQGO��+��6SDGD��+�� �+UVJ����:LVVHQVSV\FKRORJLH��0�QFKHQ��:HLQKHLP�������6��������6WHUQEHUJ�� 5�-��� �5HDVRQLQJ� ������� 5HDVRQLQJ�� 3UREOHP� 6ROYLQJ�� DQG� ,QWHOOL�JHQFH�� LQ�� 6WHUQEHUJ�� 5�-��� �(G���� +DQGERRN� RI� +XPDQ� ,QWHOOLJHQFH�&DPEULGJH�������6����������6WHXFN��-�:����%XVLQHVVSODQ��������%XVLQHVVSODQ��%HUOLQ������6WUHLW��0�(����0DUNWZLUWVFKDIW��������'LH�0DUNWZLUWVFKDIW��HLQ�RIIHQHV�XQG�NRP�SOH[HV� 6\VWHP�� LQ��:REXV�� $�0��� :REXV�� 8��� 3DUWKLHU�� %�� �+UVJ���9RP�(LQIDFKHQ� ]XU�*DQ]KHLWOLFKNHLW�� GDV�3UREOHP�GHU�.RPSOH[LWlW� DXIRUJDQLVPLVFKHU� XQG� VR]LRNXOWXUHOOHU� (EHQH� �� *DWHUVOHEHQHU� %HJHJQXQJ������ *HPHLQVDP� YHUDQVWDOWHW� YRP� ,QVWLWXW� I�U� 3IODQ]HQJHQHWLN� XQG.XOWXUSIODQ]HQIRUVFKXQJ�XQG�YRQ�GHU�'HXWVFKHQ�$NDGHPLH�GHU�1DWXUIRU�VFKHU�/HRSROGLQD�DP�����XQG�����0DL�������+HLGHOEHUJ��/HLS]LJ������6WURKQHU��+��� �6\VWHPH��������.RJQLWLYH�6\VWHPH��(LQH�(LQI�KUXQJ� LQ� GLH�.R�JQLWLRQVZLVVHQVFKDIW��2SODGHQ������6WURKVFKQHLGHU��6��� �:LVVHQVHUZHUE������� :LVVHQVHUZHUE�XQG�+DQGOXQJVUHJX�ODWLRQ��:LHVEDGHQ������6WURKVFKQHLGHU��6���6FKDXE��+��� �0DQDJHU��������.|QQHQ�0DQDJHU�ZLUNOLFK�VRJXW�PDQDJHQ"�hEHU�GLH�(IIHNWH�XQWHUVFKLHGOLFKHQ�KHXULVWLVFKHQ�:LVVHQVEHLP� 8PJDQJ� PLW� NRPSOH[HQ� 3UREOHPHQ�� LQ�� =�� 3V\FKRO��� 6XSSO�� ���������6����������6WUXFN�� 8��� �*HVFKlIWVSOlQH� ������� *HVFKlIWVSOlQH�� 9RUDXVVHW]XQJHQ� I�U� HLQHHUIROJUHLFKH�.DSLWDOEHVFKDIIXQJ��6WXWWJDUW������6�OOZROG�� )��� �%HGLQJXQJHQ� ������� %HGLQJXQJHQ� XQG� *HVHW]Pl�LJNHLWHQ� GHV3UREOHPO|VXQJVYHUKDOWHQV��LQ��7KRPDV��+���+UVJ����%HULFKW��EHU�GHQ����.RQJUH��GHU�'*I3�LQ�+HLGHOEHUJ�������*|WWLQJHQ�������6���������6�VV��+��0����,QWHOOLJHQ]��������,QWHOOLJHQ]��:LVVHQ�XQG�3UREOHPO|VHQ��NRJQLWLYH9RUDXVVHW]XQJHQ� I�U� HUIROJUHLFKHV� +DQGHOQ� EHL� FRPSXWHUVLPXOLHUWHQ3UREOHPHQ��*|WWLQJHQ��%HUQ��7RURQWR��6HDWWOH������6]\SHUVNL�� 1��� �2ULHQWLHUXQJ� ������� =XU� ZLVVHQVFKDIWVSURJUDPPDWLVFKHQ� XQGIRUVFKXQJVVWUDWHJLVFKHQ� 2ULHQWLHUXQJ� GHU� %HWULHEVZLUWVFKDIWVOHKUH�� LQ�=IE)������-J���������6����������



/,7(5$7859(5=(,&+1,6 ���
6]\SHUVNL��1���.LUVFKEDXP��*��� �*5h02'��������*5h02'��(LQ� FRPSXWHU�JHVW�W]WHV� 6LPXODWLRQVPRGHOO� ]XU� 8QWHUQHKPHQVJU�QGXQJ�� XQYHU|IIHQW�OLFKWHV�5H]HQVLRQVH[HPSODU� GHV�$UEHLWVEHULFKW�1U�� ��� GHV� 6HPLQDUV� I�U$OOJHPHLQH�%HWULHEVZLUWVFKDIWVOHKUH�XQG�EHWULHEVZLUWVFKDIWOLFKH�3ODQXQJGHU�8QLYHUVLWlW�]X�.|OQ��.|OQ������6]\SHUVNL��1���.ODQGW��+��� �5HVHDUFK��������7KH� HPSLULFDO�5HVHDUFK� RQ�(QWUH�SUHQHXUVKLS�LQ�WKH�)HGHUDO�5HSXEOLF�RI�*HUPDQ\��LQ��9HVSHU��.�+���(G���)URQWLHUV�RI�(QWUHSUHQHXUVKLS��3URFHHGLQJV�RI� WKH������%DEVRQ�&ROOHJH(QWUHSUHQHXUVKLS� 5HVHDUFK� &RQIHUHQFH�� �UG XQUHYLVHG� 3ULQWLQJ�� :LO�PLQJWRQ�������6����������6]\SHUVNL�� 1��� .LUVFKEDXP�� *��� �8QWHUQHKPHQVIOXNWXDWLRQ� ������� 8QWHUQHK�PHQVIOXNWXDWLRQ� LQ� 1RUGUKHLQ�:HVWIDOHQ� ¤� (LQH� HPSLULVFKH� 8QWHUVX�FKXQJ�]XU�(QWZLFNOXQJ�YRQ�*U�QGXQJHQ�XQG�/LTXLGDWLRQHQ�LP�=HLWUDXPYRQ������ELV�������*|WWLQJHQ������6]\SHUVNL��1���1DWKXVLXV��.��� �,QIRUPDWLRQ� ������� ,QIRUPDWLRQ� XQG�:LUWVFKDIW�'HU� LQIRUPDWLRQVWHFKQLVFKH� (LQIOX�� XQWHUVFKLHGOLFKHU� :LUWVFKDIWVV\VWH�PH��)UDQNIXUW��1HZ�<RUN������6]\SHUVNL�� 1��� 1DWKXVLXV�� .��� �3UREOHPH� ������� 3UREOHPH� GHU� 8QWHUQHKPHQV�JU�QGXQJ��HLQH�EHWULHEVZLUWVFKDIWOLFKH�$QDO\VH�XQWHUQHKPHULVFKHU�6WDUW�EHGLQJXQJHQ�����$XIO���/RKPDU��.|OQ������
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