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.DSLWHO��
(LQOHLWXQJ�XQG�0RWLYDWLRQ
'LH�,QIRUPDWLRQVWHFKQRORJLH�LVW�VHLW�PHKUHUHQ�-DKUHQ�HLQHU�GHU�V WlUNVWHQ�:DFKVWXPVPR�WRUHQ� LQ� ,QGXVWULHOlQGHUQ�� 0LW� ]XQHKPHQGHU� 9HUQHW]XQJ� ZLH� PRELOHU� .RPPXQLNDWLRQ�XQG� GHP� ZHOWZHLWHQ� ,QWHUQHW� GXUFKGULQJW� VLH� LPPHU� PHKU� %HUHLFKH� LQ�:LU WVFKDIW� XQG�SULYDWHQ� +DXVKDOWHQ�� 'XUFK� YHUEHVVHUWH� +DUGZDUHWHFKQRORJLHQ� NDQQ� ]XQHKPHQGNRPSOH[HUH�6RIWZDUH�HQWZLFNHOW�ZHUGHQ��GLH�LPPHU�PHKU�%HG�UIQLVVHQ�LKUHU�$QZHQGHU�JHUHFKW�ZLUG��'DV�:DFKVWXPVSRWHQWLDO�XQG�GDUDXV�UHVXOWLHUHQGH�*HZLQQFKDQFHQ�]LHKHQ��]XQHKPHQG�8QWHUQHKPHQ�DQ��JHUDGH�LQ�GHQ�YLHOYHUVSUHFKHQGVWHQ�$QZHQGXQJVEHUHLFKHQ�HLJHQH�/|VXQJHQ�DQ]XELHWHQ��'DUDXV�UHVXOWLHUW�JOHLFK]HLWLJ�HLQH�ZDFKVHQGH�.RQNXUUHQ]��)�U� YLHOH� 8QWHUQHKPHQ� N|QQHQ� GDKHU� XQG� ZHJHQ� HLQHV� KlXILJ� XQSURIHVVLRQHOOHQ� 8 P�JDQJV�PLW� GLHVHU� 6LWXDWLRQ� ]X� KRFK� JHVWHFNWH�*HZLQQHUZDUWXQJHQ�QLFKW� HUI�OOW�ZHUGHQ��'LHV� I�KUW� LP�([WUHPIDOO� ]X�([LVWHQ]SUREOHPHQ� GLHVHU�8QWHUQH KPHQ�� 6HKU� DQVFKDXOLFK�lX�HUW�VLFK�GLHV�JHUDGH�LQ�OHW]WHU�=HLW�DQ�GHQ�KHIWLJHQ�7XUEXOHQ]HQ�DQ�7HFKQRORJL HE|UVHQ��ZLH�EHLVSLHOVZHLVH�GHP�GHXWVFKHQ�1HXHQ�0DUNW�
:HLWHUKLQ� LVW�PLW�GHP�:DFKVWXP�HLQ�VWlQGLJHU�:DQGHO� GHU�6RIWZDUHODQGVFKDIW�YHUEXQ�GHQ��DXI�GHQ�JHUDGH�DXFK�+HUVWHOOHU�YRQ�6WDQGDUGVRIWZDUH�VWlQGLJ�UHDJLHUHQ�P� VVHQ��8P�NRQNXUUHQ]IlKLJ� ]X� VHLQ�� P�VVHQ� IRUWODXIHQG� QHXH� 0DUNWHUIRUGHUQLVVH� HUNDQQW� ZH UGHQ�XQG�GDUDXV�$QIRUGHUXQJHQ� DQ� GLH�6WDQGDUGVRIWZDUH� DEJHOHLWH W�ZHUGHQ��5HDNWLRQV]HLWHQ�VLQG�DXIJUXQG�GHU�LPPDWHULHOOHQ�(LJHQVFKDIW�YRQ�6RIWZDUH�ZHVHQWOLFK�N�U]HU�DOV�EHL�P D�WHULHOOHQ�3URGXNWHQ��*OHLFK]HLWLJ�QLPPW�ZHJHQ�GHU�]XQHKPHQGHQ�% HG�UIQLVHUI�OOXQJ�GLH�.RPSOH[LWlW� YRQ�6RIWZDUH� VWlQGLJ� ]X��8P�GLHVHQ�ZDFKVHQGHQ�$Q IRUGHUXQJHQ�DQ�6WDQ�GDUGVRIWZDUH�KHUVWHOOHQGH�8QWHUQHKPHQ�JHUHFKW�ZHUGHQ�]X�N|QQHQ��EHGDUI�HV�HLQHU�V\ V�WHPDWLVFKHQ�0HWKRGLN� I�U� GDV� 5HTXLUHPHQWV� (QJ LQHHULQJ� NRPSOH[HU� 6WDQGDUGVRIWZDUH��'LH�9RUVWHOOXQJ�HLQHU�GHUDUWLJHQ�0HWKRGLN�LVW�,QKDOW�GHU�YRUOLHJHQGHQ�$ UEHLW�
%HYRU� GLH� $XVJDQJVVLWXDWLRQ�� UHVXOWLHUHQGH� 3UREOHPVWHOOXQJHQ� XQG� JUXQGOHJHQGH� / |�VXQJVNRQ]HSWH�YRUJHVWHOOW�ZHUGHQ��HUIROJW�]XQlFKVW�GLH�(LQI�KUXQJ�]HQWUDOHU�%HJUL IIH�
'HILQLWLRQ��.RPSOH[H�6WDQGDUGVRIWZDUH8QWHU�6WDQGDUGVRIWZDUH� �HQJO��FRPPHUFLDO�RII�WKH�VKHOI�VRIWZDUH��NXU]�&276��ZLUG�6RIWZDUH�YHUVWDQGHQ��GLH�QLFKW�LP�$XIWUDJ�HLQ]HOQHU�.XQGHQ��VRQGHUQ�I�U�HLQHQ�JH�VDPWHQ� JOREDOHQ� 0DUNW� HQWZLFNHOW� ZLUG�� .RPSOH[H� 6WDQGDUGVRIWZDUH� �HQJO��FRPSOH[�&276�� NXU]�&&276�� LVW� LQVEHVRQGHUH�GDGXUFK�JHNHQQ]HLFKQHW�� GDVV� VLH�DXIJUXQG� GHU� 9LHO]DKO� YRQ� )XQNWLRQDOLWlWHQ� XQG� 9DULDWLRQHQ� QLFKW� PHKU� DOV� HLQ�HLQ]HOQHV� 6RIWZDUHSURGXNW� YHUNDXIW�ZLUG�� 6WDWWGHVVHQ� EHVWHKW� VLH� DXV� HLQHU�5HLKH�YHUVFKLHGHQHU�6RIWZDUHSURGXNWH��GLH�DXI�XQWHUVFKLHGOLFKHU�:HLVH�HQJ�PLWHLQDQGHU�]XVDPPHQDUEHLWHQ�XQG�GDPLW�HLQ�VRJHQDQQWHV�3URGXNWV\VWHP�ELOGHQ��



�

%HLVSLHO�%HLVSLHOH� NRPSOH[HU� 6WDQGDUGVRIWZDUH� VLQG� 0LFURVRIW� 2IILFH�� EHWULHEOLFKH� 6RIW�ZDUHSDNHWH�ZLH�6$3�5���RGHU�%DDQ(53�RGHU�DXFK�GDV�6RIWZDUHV\VWHP�6,0$7,&�YRQ�6,(0(16��
,Q� GHU� /LWHUDWXU� H[LVWLHUHQ� YLHOH� 'HILQLWLRQHQ� GHV� %HJULIIV� 5HTXLUHPHQWV� (QJLQHHULQJ��(LQH�$XVZDKO�KLHUYRQ�NDQQ�]XP�%HLVSLHO� LQ�> 3RK��@�QDFKJHOHVHQ�ZHUGHQ��,Q�GHU�,QIR U�PDWLN�KDW�VLFK�GHU�HQJOLVFKH�%HJULII�DXFK�LP�GHXWVFKHQ�6SUDFKJHEUDXFK�HWD EOLHUW��VR�GDVV�KLHUI�U�LP�5DKPHQ�GLHVHU�$UEHLW�NHLQH�hEHUVHW]XQJ�LQV�'HXWVFKH�YRUJHQR PPHQ�ZLUG�
'HILQLWLRQ��5HTXLUHPHQWV�(QJLQHHULQJ8QWHU�5HTXLUHPHQWV�(QJLQHHULQJ ZLUG�HLQ�7HLO�GHV�6RIWZDUH�(QJLQHHULQJV�YHUVWDQ�GHQ��GHU�IROJHQGH�=LHOH�YHUIROJW�x (LQ�V\VWHPDWLVFKHV�(UDUEHLWHQ�YRQ�$QIRUGHUXQJHQ�DQ�HLQH�6RIWZDUH�x HLQH�)HVWOHJXQJ��ZHOFKH�$QIRUGHUXQJHQ�ZR�XQG�ZDQQ�UHDOLVLHUW�ZHUGHQ�VROOHQ�XQG�x HLQH�'RNXPHQWDWLRQ� ]X� UHDOLVLHUHQGHU�$QIRUGHUXQJHQ� LQ� HLQHU� LQ� VLFK� NRQVL�VWHQWHQ��NRQIOLNWIUHLHQ�XQG�YDOLGLHUWHQ�6SH]LILNDWLRQ�'DV�5HTXLUHPHQWV� (QJLQHHULQJ� NRPSOH[HU�6WDQGDUGVRIWZDUH � EH]LHKW� VLFK� DXI� GLH�(QWZLFNOXQJ� NRPSOH[HU� 6WDQGDUGVRIWZDUH��+LHU�P�VVHQ� EHL� GHU�(UDUEHLWXQJ� XQG�5HDOLVLHUXQJVSODQXQJ� YRQ�$QIRUGHUXQJHQ�YRU�DOOHP�%HG�UIQLVVH�GHU�9DULDWLRQV���3URGXNWV\VWHP��XQG�9HUVLRQVHQWZLFNOXQJ�GLHVHU�6RIWZDUH�EHU�FNVLFKWLJW�ZHUGHQ�
(LQH� 6SH]LILNDWLRQ� UHSUlVHQWLHUW� LP� 6LQQH� GHV� 5HTXLUHPHQWV� (QJLQHHULQJV�$QIRUGHUX Q�JHQ�� GLH� LQ� HLQHU� 6RIWZDUH� UHDOLVLHUW� ZHUGHQ��:HVHQWOLFK� LVW� KLHUI�U� HLQH� DGlTXDWH� XQG�YHUVWlQGOLFKH�'DUVWHOOXQJ�I�U�YHUVFKLHGHQH�DQ�GH U�(QWZLFNOXQJ�EHWHLOLJWH�3HUVRQHQ��ZLH�]XP�%HLVSLHO�6RIWZDUHHQWZLFNOHU��0DQDJHU��%HQXW]HU�XQG�.XQGHQ�
$XFK��EHU�GHQ�%HJULII�$QIRUGHUXQJ�KHUUVFKW� LQ�GHU�/LWHUDWXU�ZHQLJ�.RQVHQV�� ,Q�GLHVHU�$UEHLW�ZLUG�XQWHU�$QIRUGHUXQJHQ�IROJHQGHV�YHUVWDQGHQ�
'HILQLWLRQ��$QIRUGHUXQJ(LQH�$QIRUGHUXQJ�LVW�HLQH�)RUGHUXQJ�EHVWLPPWHU�(LJHQVFKDIWHQ�RGHU�)XQNWLRQHQ��GLH�HLQH�6RIWZDUH�HUI�OOHQ�VROO��'LH�$QIRUGHUXQJ�NDQQ�YRQ�HLQHU�EHOLHELJHQ�3HUVRQ�EHZXVVW�RGHU�XQEHZXVVW�JHVWHOOW�VHLQ��GLH�LQ�LUJHQGHLQHU�:HLVH�,QWHUHVVH�DQ�GHU�(U�I�OOXQJ�GHU�$QIRUGHUXQJ�LQ�GHU�6RIWZDUH�KDW�'DV�UHLQH�9RUKDQGHQVHLQ�HLQHU�$QIRUGHUXQJ�DQ�HLQH�6RIWZDUH�VDJW�QLFKWV�GDU�EHU�DXV�� RE� VLH� MH� UHDOLVLHUW� ZLUG�� $EVROXWH� 9RUUDXVVHW]XQJ� KLHUI�U� LVW� HLQH� H[SOL]LWH�(QWVFKHLGXQJ�LP�/DXIH�GHV�5HTXLUHPHQWV�(QJLQHHULQJV�
'LH�ZLVVHQVFKDIWOLFKH�%HVFKlIWLJXQJ�GHV�5HTXLUHPHQWV�(QJLQHHULQJV�ZDU�ELVKHU�DXVJ H�ULFKWHW�DXI�GLH�%HWUDFKWXQJ�YRQ�$XIWUDJVSURMHNWHQ�I�U�,QGLYLGXDOVRIWZDUH��$X VJDQJVSXQNW�GHU�YRUOLHJHQGHQ�$UEHLW�ZDU�HLQH�HLQJHKHQGH�3UREOHPDQDO\VH�I�U�GDV�5HTXLUHPHQWV�( Q�JLQHHULQJ� NRPSOH[HU� 6WDQGDUGVRIWZDUH� EHLP� 0DUNWI�KUHU� I�U� VRJ HQDQQWH� (QJLQHHULQJ�6RIWZDUH� LQ� GHU� $XWRPDWLVLHUXQJVWHFKQLN�� 'LH� KLHU� LGHQWLIL]LHUWHQ� 3UREOHPVWHOOXQJHQ�NRQQWHQ� DXFK� EHL� I�KUHQGHQ�+HUVWHOOHUQ� YRQ�(53 �6RIWZDUH� �(QWHUSULVH 5HVRXUFH� 3ODQ�
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QLQJ��XQG�EHL�DQGHUHU�NRPSOH[HU�6WDQGDUGVRI WZDUH�ZLH�%HWULHEVV\VWHPHQ��2IILFH �3DNWHQ�XQWHU� DQGHUHQ� IHVWJHVWHOOW� ZHUGHQ�� 'HU� 5HVW� GLHVHV� HLQI�KUHQGHQ� .DSLWHOV� EHIDVVW� VLFK�DXVI�KUOLFK�PLW�GHU�'DUVWHOOXQJ�GHU� LP�5HTXLUHPHQWV�(QJLQHHULQJ�NRPSOH[HU�6WDQGDU G�VRIWZDUH� ]X� EHKDQGHOQGHQ� 3UREOHPVWHOOXQJHQ� XQG� OHLWHW� GDUDXV� HLQ�*HVDPWNR Q]HSW� GHU�$UEHLW�DE��,Q�$EVFKQLWW� ��� ZLUG�GLH�$XVJDQJVLWXDWLRQ�GHU�(QWZLFNOXQJ�NRPSOH[HU�6WD Q�GDUGVRIWZDUH�HUOlXWHUW��$QVFKOLH�HQG�ZHUGHQ�LQ�$EVFKQLWW� ��� $XVZLUNXQJHQ�DXI�$NWLYL�WlWHQ� GHV� 5HTXLUHPHQWV� (QJLQHHULQJV� EHWUDFKWHW� XQG� EHVRQGHUH� 3UREOHPVWHOOXQJHQ�LGHQWLIL]LHUW��'DQDFK�ZHUGHQ� LQ�$EVFKQLWW� ��� GLH�=LHOH�GHU�YRUOLHJHQGHQ�$UEHLW� YRUJ H�VWHOOW��GLHVH�ZLVVHQVFKDIWOL FK�HLQJHRUGQHW�XQG�OHW]WHQGOLFK�HLQ�*HVDPWNRQ]HSW�YRUJHVWHOOW��,Q�$EVFKQLWW�����ZLUG�VFKOLH�OLFK�HLQ�hEHUEOLFN��EHU�GHQ�$XIEDX�GHU�$UEHLW�J HJHEHQ�
��� $XVJDQJVVLWXDWLRQ'LHVHU� $EVFKQLWW� ZLGPHW� VLFK� GHU� (U|UWHUXQJ� GHU� *UXQGSUREOHPDWLN� GHU� (QWZLFNOXQJ�NRPSOH[HU� 6WDQGDUGVRIWZDUH��'D]X�ZHUGHQ�]XQlFKVW� VWUDWHJLVFKH�=LHOH� HLQHV�8QWHUQH K�PHQV� XQG� GHU� 0DUNWHLQIOXVV� EHWUDFKWHW�� %HLGHV� EHHLQIOXVVW� VRZRKO� GLH� *HVWDOWXQJ� GHV�JHVDPWHQ� (QWZLFNOXQJVSUR]HVVHV� DOV� DXFK� GHQ� $XIEDX� HLQHU� NRPSOH[HQ� 6WDQGDUGVRI W�ZDUH�HUKHEOLFK��:HVHQWOLFKH�$XVSUlJXQJHQ�VLQG�GLH�(QWZLFNOXQJ�GHU�6RIWZDUH�LQ�9HUV L�RQHQ�XQG�9DULDWLRQHQ��'HU�(LQIOXVV� VSLHJHOW� VLFK� LP�JHVDPWHQ�,QKDOW�GHU�$UEHLW�ZLHGHU�XQG�ZLUG�DQ�HQWVSUHFKHQGHQ�6WHOOHQ�JHQDXHU�HUOl XWHUW�
����� hEHUJUHLIHQGH�VWUDWHJLVFKH�=LHOH,Q�GHU�%HWULHEVZLUWVFKDIWVOHKUH�KDW�VLFK�GLH�VHKU�SODNDWLYH�%H]HLFKQXQJ�0DJLVFKHV�'UHL�HFN�I�U�GLH�EHVWLPPHQGHQ�)DNWRUHQ�XQWHUQHKPHULVFKHQ�+DQGHOQV�HLQJHE�UJHUW� 'DUXQWHU�ZLUG� GDV� JHJHQVHLWLJH� :HFKVHOVSLHO� ]ZLVFKHQ� GHQ� (UIROJVIDNWRUHQ� 4XDOLWlW�� =HLW� XQG�.RVWHQ�YHUVWDQGHQ��'XUFK HLQH�DGlTXDWH�.RPSURPLVVELOGXQJ�]ZLVFKHQ�GLHVHQ�GUHL�)D N�WRUHQ�ZLUG� OHW]WHQGOLFK�HLQ�NRQWLQXLHUOLFKHU�*HZLQQ�DQJHVWUHEW��'LH�(UIROJVIDNWRUHQ�E H�HLQIOXVVHQ� VlPWOLFKH� 9RUJHKHQVZHLVHQ� XQG� 3UDNWLNHQ� LQ� HLQHP� 8QWHUQHKPHQ��LQVEHVRQGHUH�GLH�JHVDPWH�:HUWVFK|SIXQJVNHWWH�HLQHV�3URGXNWV�YRQ�GHU�(QWZLFNOXQJ�ELV�KLQ�]XP�9HUNDXI��
4XDOLWlW� XPIDVVW� DOOJHPHLQ�GLH�(UI�OOXQJ�GHU�XQPLWWHOEDUHQ�$QIRUGHUXQJHQ�DQ�GDV�3U R�GXNW� HLQVFKOLH�OLFK�/LHIHUXQJ�XQG�6HUYLFH��%HL� ,QGLYLGXDODQIHUWLJXQJHQ�VLQG�H U]LHOEDUHU�3UHLV�XQG�4XDOLWlW�GHV� 3URGXNWHV�XQPLWWHOEDU�JHNRSSHOW��-H�K|KHU�GLH�4XDOLWlW�HLQHV�3U R�GXNWHV�LVW��GHVWR�PHKU�OlVVW�VLFK�GDI�U�YRQ�HLQ]HOQHQ�.XQGHQ�YHUODQJHQ��:LUG�HLQ�3URGXNW�KLQJHJHQ�PHKUIDFK� LQ� GHU� JOHLFKHQ�$XVSUlJXQJ� I�U� HLQHQ�0DUNW� YH UNDXIW�� VR� EHVWLPPW�VLFK� GHU� 8PVDW]� VRZRKO� DXV� GHP� 3UHLV� DOV� DXFK� DXV� GHU� $Q]DKO� YHUNDXIWHU� 3URGXNWH��.RQVHTXHQWHUZHLVH�NDQQ�HLQ�3URGXNW�GXUFKDXV�JHZLQ QEULQJHQG�VHLQ��ZHQQ�GLH�4XDOLWlW�QLFKW�PD[LPLHUW�ZLUG��'DKHU�ZLUG� LQ� GLHVHU�$UEHLW� YRQ�HLQHP�PRGLIL]LHUWHQ�PDJLVFKHQ�'UHLHFN� DXVJHJDQJHQ��$QVWDW W� GHU�4XDOLWlW�ZLUG� QHEHQ� GHQ�=LHOHQ�=HLW� XQG�.R VWHQ�GLH�VRJHQDQQWH� .XQGHQRULHQWLHUXQJ� LQ� GHQ� 0LWWHOSXQNW� GHU� 7lWLJNHLWHQ� JHVWHOOW� �VLHKH�$EELOGXQJ�����'LH�GUHL�%HJULIIH�ZHUGHQ�LQ�GHQ�NRPPH QGHQ�$EVFKQLWWHQ�HUOlXWHUW�
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.XQGHQ�RULHQWLHUXQJ
=HLW .RVWHQ

7LPH�WR�0DUNHW/DQJH�/HEHQVGDXHU %HVFKUlQNXQJGHU�.RVWHQ

(LQ�GHQ�$QIRUGHUXQJHQ�HQWVSUHFKHQGHV�3URGXNW
.XQGHQ�RULHQWLHUXQJ

=HLW .RVWHQ
7LPH�WR�0DUNHW/DQJH�/HEHQVGDXHU %HVFKUlQNXQJGHU�.RVWHQ

(LQ�GHQ�$QIRUGHUXQJHQ�HQWVSUHFKHQGHV�3URGXNW

$EELOGXQJ�� ± hEHUJUHLIHQGH�VWUDWHJLVFKH�=LHOH
.XQGHQRULHQWLHUXQJ8QWHU�.XQGHQRULHQWLHUXQJ�ZLUG� QLFKW� LVROLHUW� GLH� (UK|KXQJ� GHU�4XDOLWlW� EHWUDFKWHW�� ,P�0LWWHOSXQNW�VWHKW�YLHOPHKU�GLH�0D[LPLHUXQJ�GHU�8PVDW]]DKOHQ��GHUHQ�+DXSWHLQIOXVVID N�WRUHQ�4XDOLWlW�XQG�3UHLV�VLQG��'LH�4XDOLWlW�HLQHU�6RIWZDUH�ZLUG�LP�hEULJHQ�YRQ�HLQ]HOQHQ�.XQGHQ�XQWHUVFKLHGOLFK�HLQJHVFKlW]W��'LHV�OLHJW�OHW]WHQGOLFK�DQ�XQWHUVFKLHGOLFKHQ�LQGLY L�GXHOOHQ� $QIRUGHUXQJHQ�� GLH� LQ� HLQHU� 6WDQGDUGVRIWZDUH� QLFKW� LPPHU� LP� JOHLFKHQ� 0D��HUI�OOW�VHLQ�N|QQHQ�
=HLW)�U� GLH�=HLW� VLQG� VRZRKO� NXU]IULVWLJH� DOV� DXFK� ODQJIULVWLJH�$VSHNWH� ]X�EHU�FNVLFKWLJHQ��.XU]IULVWLJ�JHVHKHQ��ZHUGHQ�P|JOLFKVW�NXU]H�'XUFKODXI]HLWHQ��HQJO�� 7LPH�WR�0DUNHW� GHU�$QIRUGHUXQJHQ�DQJHVWUHEW ��'DUXQWHU�LVW�GHU�=HLWUDXP�YRP HUVWHQ�%HNDQQW�ZHUGHQ�ELV�]XU�5HDOLVLHUXQJ� HLQHU�$QIRUGHUXQJ� ]X� YHUVWHKHQ��'XUFK� GLH�9HUN�U]XQJ�GHU�'XUFKODX I]HLW�NDQQ�DXI�9HUlQGHUXQJHQ� LP�0DUNW� VFKQHOOHU� UHDJLHUW�ZHUGHQ��ZDV�:HWWEHZHUEVYR UWHLOH�JHJHQ�EHU� .RQNXUUHQWHQ� VFKDIIW�� ,QVEHVRQGHUH� EHL� OHLFKW� VX EVWLWXLHUEDUHU� 6RIWZDUH� LVW�HLQH�VFKQHOOH�5HDNWLRQ�HUIRUGHUOLFK��'HUDUWLJH�6RIWZDUH�ZLUG�PLW�lKQOLFKHU�)XQNWLRQ DOLWlW�DXFK�YRQ�0LWEHZHUEHUQ�DQJHERWHQ�XQG�NDQQ�JHJHEHQHQIDOOV�GXUFK�GLHVH�HUVHW]W�ZHUGHQ��'XUFK�GLH�VFKQHOOH�5HDNWLRQ�DXI�QHXH�$QIRUGHUXQJHQ�ZLU G�DOVR�GDPLW�GDV�$EZDQGHUQ�]X�.RQNXUUHQWHQ�YHUKLQGHUW�
%HL� NRPSOH[HU� 6WDQGDUGVRIWZDUH�PLW� KRKHU�.XQGHQELQGXQJ� LVW� KLQJHJHQ� GLHVH� 5HDNW L�RQV]HLW� QLFKW� VR� HQWVFKHLGHQG�� %HLVSLHOVZHLVH� EHL� GHU� EHWULHEOLFKHQ� 6WDQGDUGVRI WZDUH�6$3�5���VLQG�I�U�GLH�,QEHWULHEQDKPH� EHLP�.XQGHQ�VHKU�YLHOH�DXIZlQGLJH�$QSDVVXQJHQ�Q|WLJ��'DKHU�LVW�KLHU�GHU�8PVWLHJ�GHV�EHVWHKHQGHQ�.XQGHQVWDPPV�]X�DQGHUHQ�6RIWZDU H�KHUVWHOOHUQ�ZHQLJHU�ZDKUVFKHLQOLFK��)�U�GHQ�(UZHUE�YRQ�1HXNXQGHQ�LVW�MHGRFK�DXFK�KLHU�HLQH�P|JOLFKVW�DNWXHOOH�6RIWZDUH�QDFK�ZLH� YRU�DEVROXWH�1RWZHQGLJNHLW��(LQH�KRKH�.X Q�GHQELQGXQJ�ZLUG�DXFK�GDGXUFK�HUUHLFKW��GDVV�HLQH�6RIWZDUH�HLQH�VHKU�KRKH�0DUNWGXUF K�GULQJXQJ�HUUHLFKW�KDW�XQG�GDGXUFK�]XP�'H �IDFWR� 6WDQGDUG�JHZRUGHQ�LVW��%HLVSLHOVZHLVH�HLQ�%HWULHEVV\VWHP�ZLH�0LFURVRIW�:LQGRZV�NDQQ� VLFK�DOOHLQ�GDGXUFK��EHU�HLQHQ�OlQJHUHQ�=HLWUDXP� LP� 0DUNW� EHKDXSWHQ�� GDVV� ZHQLJ� .RQNXUUHQ]SU RGXNWH� PLW� HLQHU� lKQOLFKHQ�9HUEUHLWXQJ�H[LVWLHUHQ��
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'HU�=ZDQJ�]X�NXU]HQ�'XUFKODXI]HLWHQ�LVW�DXFK�YRQ�GHU�0DUN WSUlVHQ]�HLQHU�$QIRUGHUXQJ�DEKlQJLJ��(LJHQH�LQQRYDWLYH�$QIRUGHUXQJHQ�N|QQHQ�]X�HLQHP�YRP�8QWHUQHKPHQ�ZHLWJ H�KHQG� VHOEVW� IHVWJHOHJWHQ� =HLWSXQNW� HUIR OJHQ�� ,VW� GLH� $QIRUGHUXQJ� KLQJHJHQ� EHUHLWV� DXI�GHP�0DUNW�SUlVHQW�� GD� HLQ�ZLFKWLJHU�.RQNXUUHQW� VLH�EHUHLWV� LQ� VHLQHU�6WDQGDUGVRIWZDUH�LQWHJULHUW�KDW��GDQQ�LVW�HLQH�P|JOLFKVW�VFKQHOOH�5HDOLVLHUXQJ�HUIRUGHUOLFK��'LH�'ULQJOLF K�NHLW�GHU�8PVHW]XQJ�HLQHU�$QIRUGHUXQJ�ZLUG�LP�5DKPHQ�GLHVHU�$UEHLW�GXUFK�GLH�%HZH U�WXQJ�YRQ�$QIRUGHUXQJHQ� LQ�$EVFKQLWW� ��� EHU�FNVLFKWLJW��3URGXNWLRQV� XQG�/LHIHU]HLWHQ�PDWHULHOOHU� 3URGXNWH� N|QQHQ� I�U� 6RIWZDUH� YHUQDFKOlVVLJW� ZHUGHQ�� 'LH� 3URGXNWLRQ� YRQ�6RIWZDUH� LVW� YHUKlOWQLVPl�LJ� HLQIDFK�� XQWH UVFKHLGHW� VLFK� NDXP�]ZLVFKHQ� YHUVFKLHGHQHQ�6RIWZDUHSURGXNWHQ�XQG�LVW�GDGXUFK�NHLQ�YHUNDXIVHQWVFKH LGHQGHU�)DNWRU�
)�U�NXU]H�'XUFKODXI]HLWHQ�PXVV�GHU�JHVDPWH�(QWZLFNOXQJVSUR]HVV�ZLH�DXFK�GLH�6RIWZDUH�VHOEVW� IOH[LEHO�JHVWDOWHW� VHLQ��/DQJIULVWLJH�=HLWDVSHNWH�EH]ZHFNHQ��GLH�6WDQGDU GVRIWZDUH��EHU� HLQHQ� OlQJHUHQ�=HLWUDXP�NRQNXUUHQ]IlKLJ� ]X�KDOWHQ��'DKHU�PXVV�GLH�6RI WZDUH�DXI�HLQHQ�:DQGHO�LP�0DUNW�YRUEHUHLWHW�VHLQ��'LHVHU�$VSHNW�ZLUG�LQ�$EVFKQLWW� ����� HUOlXWHUW�
.RVWHQ'HU�*HZLQQ�LVW�QHEHQ�HLQHP�9HUNDXIVHUIROJ�GXUFK�JHULQJH�*HVDPWNRVWHQ�EHHL QIOXVVW��)�U�6RIWZDUH�VLQG�GLH�HLJHQWOLFKHQ�3URGXNWLRQVNRVWHQ�LP�9HUKlOWQLV�] X�GHQ�(QWZLFNOXQJVNRV�WHQ�VHKU�JHULQJ��ZHVKDOE�KLHU�.RVWHQ�YRU�DOOHP�GXUFK�HLQHQ�HIIL]LHQWHQ�(QWZLFNOXQJVSU R�]HVV�JHVSDUW�ZHUGHQ�N|QQHQ��'DQHEHQ�N|QQHQ�.RVWHQ�GXUFK�GLH�IU�K]HLWLJH�$XVZDKO�XQG�%HZHUWXQJ�]X�UHDOLVLHUHQGHU�$QIRUGHUXQJHQ�UHGX]LHUW�ZHUGHQ��
*HZLFKWXQJ��EHUJUHLIHQGHU�=LHOH:LH�HLQJDQJV�GHV�$EVFKQLWWV�HUZlKQW��VLQG�YRQ�GHQ��EHUJUHLIHQGHQ�=LHOH�VlPWOLFKH�9R U�JHKHQVZHLVHQ� XQG�3UDNWLNHQ�HLQHV�8QWHUQHKPHQV� DEKlQJLJ�� ,Q�GHU�5HJHO�ZLUG� HLQH�J H�ZLVVH�$XVJHZRJHQKHLW�GHU�=LHOHUUHLFKXQJHQ�DQJHVWUHEW��-H�QDFK�D NWXHOOHU�0DUNWVLWXDWLRQ�NDQQ�GDEHL�GLH�*HZLFKWXQJ�HLQ]HOQHU�=LHOH�XQWHUVFKLHGOLFK�DXVID OOHQ�
+DW�HLQ�+HUVWHOOHU�HLQHU�6WDQGDUGVRIWZDUH�]��%��GLH�HQWVSUHFKHQGH�0DUNWPDFKW��VR�PXVV�HU�� YHUJOLFKHQ�]X�VHLQHQ�.RQNXUUHQWHQ � HLQ�JHULQJHUHV�$XJHQPHUN�DXI�GLH�VFKQ HOOH�5HDN�WLRQ� ULFKWHQ�� $QIRUGHUXQJHQ�� GLH� VHLQH� .RQNXUUHQ]� EHUHLWV� UHDOLVLHUW� KDW�� I�KUHQ� GD QQ�QLFKW�]XU�$EZDQGHUXQJ�GHU�.XQGHQ��.XQGHQ�ZDUWHQ� LQ�GLHVHQ�)l OOHQ� OLHEHU�DE��ELV�GHU�0DUNWI�KUHU�GLHVH�$QIRUGHUXQJHQ� UHDOLVLHUW��)ROJOLFK�NDQQ�EHL�JUR�HU�0DUN WPDFKW�DXFK�GHU�DQJHN�QGLJWH�$XVOLHIHUXQJV]HLWSXQNW�OHLFKW�LQ�GLH�=XNXQIW�KLQDXVJHVFKREHQ�ZH UGHQ�
$QGHUV�LVW�GLH�6LWXDWLRQ�I�U�HLQHQ�+HUVWHOOHU�HLQHU�6WDQGDUGVRIWZDUH�PLW�JHULQJHU�0DUN W�PDFKW�� )DOOV� GHVVHQ�6RIWZDUH�$QIRUGHUXQJHQ�QLFKW� HUI�OOW�� GLH�.RQNXUUHQ]SUR GXNWH�EH�UHLWV� UHDOLVLHUHQ��PXVV�GLHVHU�5�FNVWDQG�]HLWZHLVH� VFKQHOO� DXIJHKROW�ZH UGHQ��'DQQ� VLQG�GLH�$QIRUGHUXQJHQ�VFKQHOO�]X�UHDOLVLHUHQ��XQDEKlQJLJ�YRQ�]X�H UZDUWHQGHQ�KRKHQ�.RVWHQ��'LH�.XQGHQRULHQWLHUXQJ�LVW�GDQQ�JHJHQ�EHU�GHU�.RVWHQUHGXNWLRQ�K|KHU�SULRU LVLHUW�
%HVRQGHUV� H[WUHP� LVW� GLH�0|JOLFKNHLW� ILQDQ]NUlIWLJHU�6RIWZDUHKHUVWHOOHU��$QVWDWW� LQ�GHU�HLJHQHQ�6RIWZDUH�bQGHUXQJHQ�YRU]XQHKPHQ��ZLUG�GHU�.RQNXUUHQW�PLW�GHU�EHVWHQ�6RI W�ZDUH�DXIJHNDXIW�XQG�HQWVSUHFKHQGH�$QIRUGHUX QJHQ�LQ�GDV�HLJHQH�6\VWHP�LQWHJULHUW��+ LHU�NDQQ�DOVR�LP�([WUHPIDOO�LQ�5XKH�DEJHZDUWHW�ZHUGHQ��ELV�$QIRUGHUXQJHQ�LP�.RQNXUUHQ ]�SURGXNW�UHDOLVLHUW�VLQG��EHYRU�GDQQ�GLH�JHVDPWH�)LUPD�ÄJHVFKOXFNW³�ZLUG�
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����� 0DUNWHLQIOXVV'HU�0DUNWHLQIOXVV� lX�HUW� VLFK� I�U�GLH�(QWZLFNOXQJ�NRPSO H[HU�6WDQGDUGVRIWZDUH� LQ�GUH L�ZHVHQWOLFKHQ�0HUNPDOHQ��'LHV�VLQG�GLH�8QVLFKHUKHLW�GHU�$QIRUGHUXQJHQ�XQG�GHV�3RWH Q�WLDOV� GHV�0DUNWHV�� GHU� NRQWLQXLHUOLFKH�:DQGHO� LP� VHKU� L QQRYDWLYHQ� 6RIWZDUHPDUNW� XQG�GDV�EUHLWH�6SHNWUXP�YDULLHUHQGHU�,QWHUHVVHQ�YHUVFKLHGHQHU�.X QGHQ�
8QVLFKHUKHLW%HL� 6WDQGDUGVRIWZDUH� P�VVHQ� JHVDPWKHLWOLFKH� $QIRUGHUXQJHQ� XQG� HLQ� HQWVSUHFKH QGHV�8PVDW]SRWHQWLDO� HUVFKORVVHQ� ZHUGHQ�� +LHU� LVW� � LP�*HJHQVDW]� ]XU� ,QGLYLGXDOVRIWZDUH� �NHLQH� YROOVWlQGLJH� %HIUDJXQJ� DOOHU� .XQGHQ� P|JOLFK�� 8PJHNHKUW� VLQG� $QIRUG HUXQJHQ�HLQ]HOQHU� .XQGHQ� QLFKW� LPPHU� PDUNWUHOHYDQW� �YJO�� >'HL��D@��� =X� HURLHUHQGH� 4XHOOHQ�P�VVHQ�GDKHU� VRUJIlOWLJ�DXVJHZlKOW�XQG�GDU�EHU�KLQDXV�DGlTXDW�EHZHUWHW�ZHUGHQ��$X I�JUXQG�HLQHV�XQVLFKHUHQ�8PVDW]SRWHQWLDOV�LVW�GDU�EHU�KLQDXV�DXFK�HLQH�%XGJHWL HUXQJ�GHU�.RVWHQ�VFKZHU�GXUFK]XI�KUHQ��
:DQGHO'HU�6RIWZDUHPDUNW�XQWHUOLHJW� DXIJUXQG�VLFK�lQGHUQGHU�$QIRUGHUXQJHQ�XQG�QHXHU�7HFKQ R�ORJLHQ�HLQHP�NRQWLQXLHUOLFKHQ�:DQGHO��+LHUDXI�PXVV�HLQ�+HUVWHOOHU�YRQ�6WDQGDUGVRI WZDUH�VFKQHOO�UHDJLHUHQ��(U�NDQQ�DEHU�DXFK�VHOEVW�GHQ�: DQGHO�GXUFK�HLJHQH�,QQRYDWLRQHQ�YRUD Q�WUHLEHQ��XP�VRPLW�:HWWEHZHUEVYRUWHLOH�]X�HUOD QJHQ��6FKQHOOH�5HDNWLRQV]HLWHQ�HUIRUGHUQ�IOH[LEOH�(QWZLFNOXQJVSUR]HVVH�XQG�IOH[LEOH�6RIWZDUH��XP�P|JOLFKVW�NRVWHQRSWLPDO�1HX H�UXQJHQ� LQWHJULHUHQ� ]X� N|QQHQ��6RZRKO� I�U� GLH�5HDN WLRQVIlKLJNHLW� DOV� DXFK� I�U� GLH�(Q W�ZLFNOXQJ� YRQ� ,QQRYDWLRQHQ� P�VVHQ� 7UHQGV� DQDO \VLHUW� XQG� ODQJIULVWLJH� 9LVLRQHQ�HQWZLFNHOW� ZHUGHQ�� 'DPLW� ZHUGHQ� N�QIWLJH�:HLWHUHQWZLFNOXQJHQ� GHU� 6WDQGDUGVRI WZDUH�VRZRKO�DXV�PDUNWRULHQWLHUWHU�DOV�DXFK�DXV�WHFKQ LVFKHU�6LFKW�JHOHLWHW�
9LHOIDOW'LH�JUR�H�9LHOIDOW LQGLYLGXHOOHU�.XQGHQLQWHUHVVHQ�UHVXOWLHUW�LQ�XQWHUVFKLHGOLFKHQ��WHLOZH L�VH� VRJDU� ZLGHUVSU�FKOLFKHQ� $QIRUGHUXQJHQ�� 'XUFK� GLH� HUZlKQWHQ� .RVWHQ � XQG� =HLWUH�VWULNWLRQHQ� NDQQ� LPPHU� QXU� HLQ� 7HLO� GHU� JHVWHOOWHQ� $QIRUGHUXQJHQ� UHDO LVLHUW� ZHUGHQ��'DKHU�PXVV�VLFK�HLQ�6RIWZDUHKHUVWHOOHU�DXI�JHZLVVH�$QIRUGHUXQJHQ�EHVFKUl QNHQ��
����� 'LUHNW�DEJHOHLWHWH�SUDNWLVFKH�6LWXDWLRQ,Q�GHU�3UD[LV�GHU�6RIWZDUHHQWZLFNOXQJ�ZHUGHQ� IRUWZlKUHQGHQG�.RPSURPLVVH�GHU��EH U�JUHLIHQGHQ�VWUDWHJLVFKHQ�=LHOH�XQWHU�%HU�F NVLFKWLJXQJ�GHU�0DUNWHLQIO�VVH�JHELOGHW��+LH U�I�U�KDW�VLFK�I�U�NRPSOH[H�6WDQGDUGVRIWZDUH�GLH�(QWZLFNOXQJ�9HUVLRQHQ�XQG�9DULDW LRQHQ�GXUFKJHVHW]W��,Q�GHQ�IROJHQGHQ�$EVlW]HQ�ZHUGHQ�GLHVH�%HJULIIH�HUOlXWHUW�XQG�GDUJ HVWHOOW��LQZLHIHUQ�KLHUPLW�]XU�(UI�OOXQJ�GHU�H EHQ�DQJHVSURFKHQHQ�=LHOH�EHLJHWUDJHQ�ZLUG�
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9HUVLRQLHUXQJ8QWHU�9HUVLRQVHQWZLFNOXQJ��RGHU�NXU]�9HUVLRQLHUXQJ��ZLUG�LQ�GLHVHU�$UEHLW�GLH�(QWZLF N�OXQJ�YRQ�6RIWZDUH�YHUVWDQGHQ��GLH� LQ�EHVWLPPWHQ�]HLWOLFKHQ�$EVWlQGHQ�SHULRGLVFK�ZH L�WHUHQWZLFNHOW�ZLUG�XQG�MHZHLOV�LQ�GHU�QHXHQ�9HUVLRQ�YHUNDXIW�ZLUG��0HLVW�ZHUGHQ�UHODWLY�VWDUUH� =\NOXV]HLWHQ� I�U� GLH� (QWZLFNOXQJ� GHU� HLQ]HOQHQ� 9HUVLRQHQ� IHVWJ HOHJW�� XP� HLQH�JHZLVVH�3ODQXQJVJUXQGODJH�]X�HUKDOWHQ��'LH�9HUVLRQLHUXQJ�ZLUG�LQ�GHQ�$EVFKQLWWHQ� �����XQG������ QRFK�QlKHU�EHOHXFKWHW�
0LW�+LOIH�GHU�9HUVLRQLHUXQJ�ZLUG�GHP�VWlQGLJHQ�:DQGHO�GHU�0DUNWDQIRUGHUXQJHQ�5HF K�QXQJ� JHWUDJHQ�� 'DQHEHQ� ELHWHW� GLH�9HUVLRQLHUXQJ� GLH�0|JOLFKNHLW�� XQVLFKHUH�$QIRUG H�UXQJHQ� VWXIHQZHLVH� �EHU� HLQ]HO QH� 9HUVLRQHQ� KLQZHJ� DQ� WD WVlFKOLFK� DXI� GHP� 0DUNW�YRUKDQGHQH�%HG�UIQLVVH�DQ]XJOHLFKHQ�
9DULDWLRQHQ8QWHU� 9DULDWLRQHQ� ZHUGHQ� VSH]LILVFKH� $QSDVVXQJHQ� DQ� $QIRUGHUXQJHQ� HLQ]HOQHU� .X Q�GHQJUXSSHQ�YHUVWDQGHQ��GLH�EHUHLWV�ZlKUHQG�GHU�+HUVWHOOXQJ�HLQHV�6RIWZDUHV\VWHP V�YRU�JHVHKHQ� VLQG�� 'LH� %LOGXQJ� YRQ� 9DULDWLRQHQ� VWHOOW� HLQHQ� .RPSURPLVV� ]ZLVFKHQ�.XQGHQRULHQWLHUXQJ�XQG�.RVWHQ�GDU��'DV�0DUNHWLQJ�IRUGHUW�HLQH�P|JOLFKVW�EUHLWH�$EG H�FNXQJ� GHU� 9LHOIDOW� GHU� .XQGHQZ�QVFKH�� XP� GHP� VWlQGLJHQ�:HWWEHZHUE� 5HFKQXQJ� ]X�WUDJHQ��
'LH� 9DULDWLRQVELOGXQJ� PXVV� XQWHU� %HU�FNVLFKWXQJ� GHU� (LQKDOWXQJ� EHVWLPPWHU� .RVWH Q�UDKPHQ�HUIROJHQ��:HVHQWOLFK�KLHU]X�LVW�GLH�ULFKWLJH�:DKO�GHU�VRJHQDQQWHQ� 9DULDWLRQVWLH�IH�� DOVR� ELV� ]X� ZHOFKHP� *UDG� HLQ� +HUVWHOOHU� NRPSOH[HU� 6WDQGDUGVRIWZDUH� LQGLYLGXHOOH�.XQGHQZ�QVFKH�EHU�FNVLFKWLJW��(LQ�([WUHP�GHU�$XIZDQGVUHGX]LHUXQJ�DXI�.RVWHQ� LQG L�YLGXHOOHU� %HGDUIH� LVW� GLH� +HUVWHOOXQJ� HLQHU� ÄUHLQHQ³� 6WDQGDUGVRIWZDUH��'LHVH� LQWHJULHUW�QXU�$QIRUGHUXQJHQ��GLH�DOOHQ�.XQGHQ�JHPHLQVDP�LVW��'DV�DQGHUH�([WUHP�LVW�GLH�(QWZLF N�OXQJ�YRQ�,QGLYLGXDOVRIWZDUH��GLH�DXVVFKOLH�OLFK�$QIRUGHUXQJHQ�HLQHV�HLQ]HOQHQ�.XQGHQ�HUI�OOW��=XU�.RPSURPLVVELOGXQJ�]ZLVFKHQ�(QWZLFNOXQJVDXIZlQGHQ�XQG�GHU�,QGLYLGXDOLWlW�GHU� .XQGHQZ�QVFKH�� HUODXEW� NRPSOH[H� 6WDQGDUGVRIWZDUH� KlXILJ� HLQH� JHZLVVH� $QSDV V�EDUNHLW��'LH�9DULDWLRQVELOGXQJ�ZLUG�LQ�GHQ�$EVFKQLWWHQ� ����� XQG������ HUOlXWHUW�
'LH�,GHQWLILNDWLRQ�JHPHLQVDPHU�$QIRUGHUXQJHQ�XQWHUVFKLHGOLFKHU�9DUL DWLRQHQ�VSLHOW�HLQH�ZHVHQWOLFKH� 5ROOH�� XP� GXUFK� :LHGHUYHUZHQGXQJ� YRQ� ,PS OHPHQWLHUXQJVWHLOHQ� ZHLWHUH�.RVWHQ�]X�UHGX]LHUHQ��$XFK�GDUDXI�ZLUG�LQ�$EVFKQLWW� ����� HLQJHJDQJHQ�
��� 3UREOHPVWHOOXQJ�XQG�QRWZHQGLJH�8QWHUVW�W]XQJ$XV�GHU�$XVJDQJVVLWXDWLRQ�GHV�$EVFKQLWWHV� ��� OHLWHQ�VLFK�GLYHUVH�3UREOHPVWHOOXQJHQ�I�U�GDV� 5HTXLUHPHQWV� (QJLQHHULQJV� NRPSOH[HU� 6WDQGDUGVRI WZDUH� DE�� 'LHVH� ZHUGHQ� LQ� GHQ�IROJHQGHQ�8QWHUDEVFKQLWWHQ� ����� ELV������ HUOlXWHUW��'HUHQ�*OLHGHUXQJ�RULHQWLHUW�V LFK�DQ�GHP�3UR]HVVPRGHOO�YRQ�3RKO�>3RK��@��GDV�7lWLJNHLWHQ�GHV�5HTXLUHPHQWV�(QJLQH HULQJV�LQ�YLHU�3KDVHQ�XQWHUWHLOW��'LHV�VLQG�GDV�+HUDXVDUEHLWHQ��HQJO� (OLFLWDWLRQ���GLH�9HUKDQGOXQJ��HQJO� 1HJRWLDWLRQ��� GLH� 6SH]LILNDWLRQ� �HQJO� 6SHFLILFDWLRQ�� XQG� GLH� 9DOLGLH�UXQJ�9HULILNDWLRQ��9DOLGDWLRQ�� 9HULILFDWLRQ���'XUFK�GLH�VWDUNH�9HU]DKQXQJ�YRQ�7lWLJNH L�WHQ� GHV� 5HTXLUHPHQWV� (QJLQHHULQJV� ODVVHQ� VLFK� GLHVH� 3KDVHQ� QLFKW� LPPHU� VFKDUI�YRQHLQDQGHU�WUHQQHQ��'DKHU�GLHQW�GLHVH�8QWHUWHLOXQJ�HLQHU�6WUXNWXULHU XQJ�]X�EHWUDFKWHQ�GHU�$VSHNWH��



�

8QWHUVFKLHGH�GHV�5HTXLUHPHQWV�(QJLQHHULQJV�YRQ�,QGLYLGXDOVRIWZDUH�XQG�YRQ�6WDQGDU G�VRIWZDUH�ZHUGHQ�LP�5DKPHQ�GHU�ZLVVHQVFKDIWOLFKHQ�(LQRUGQXQJ�LQ�$EVFKQLWW� ����� HUOlX�WHUW�� ,Q� .DSLWHO� � ZHUGHQ� GDU�EHU� KLQDXV� EHVWHKHQGH� $QVlW]H� GHV� 5HTXLUHPHQWV�(QJLQHHULQJV�YRU� XQG�%H]�JH�]X�$QVlW]HQ�GHU�YRUOLHJHQGHQ�$UEHLW�KHUJHVWHOOW��'D�GDV�5HTXLUHPHQWV� (QJLQHHULQJ� YRQ� 6WDQGDUGVRIWZDUH� QLFKW� LVROLHUW� EHKDQGHOW�ZHUGHQ� NDQQ��ZLUG�DXFK�GLH�(LQEHWWXQJ�LQ�VHLQ�8PIHOG�EHWUDFKWHW��VLHKH�$EVFKQLWW� ��������'D]X�JHK|�UHQ� LKUH�.RSSOXQJ�]XU�YRUJHODJHUWHQ�0DUNWSRVLWLRQLHUXQJ�XQG�VRZLH�GLH�9HUIROJEDUNHLW�GHU�$QIRUGHUXQJHQ�PLWWHOV�5HTXLUHPHQWV�0DQDJHPHQW�XQG�.RQILJXUDWLRQV �0DQDJHPHQW�
����� +HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ0LW� GHP�+HUDXVDUEHLWHQ� VROOHQ�$QIRUGHUXQJHQ� DQ� HLQ� ]X� HUVWHOOHQGHV� 6RIWZDUHSU RGXNW�LGHQWLIL]LHUW�ZHUGHQ��'LHVH�ZHUGHQ� LQ�GHQ�ZHLWHUHQ�3KDVHQ�GLVNXWLHUW�� NRQNUHW LVLHUW� XQG�VFKOLH�OLFK� GHWDLOOLHUW� QLHGHUJHVFKULHEHQ��9RU� DOOHP�P�VVHQ� DXV� YDJHQ�bX�HUXQJHQ�GHU�.XQGHQ�GHUHQ�GDPLW�YHUEXQGHQHQ�$QIRUGHUXQJHQ�DXIJ HVS�UW�ZHUGHQ�
)�U�$QIRUGHUXQJHQ�H[LVWLHUHQ�XQWHUVFKLHGOLFKH�4XHOOHQ�XQG�.DQlOH��8QWHU�4XHOOH�LVW�GLH�HLJHQWOLFKH�+HUNXQIW�HLQHU�$QIRUGHUXQJ�]X�YHUVWHKHQ��0LW�GH P�.DQDO�ZLUG�KLQJHJHQ�GHU�$QODVV�RGHU�:HJ��ZLH�HLQH�$QIRUGHUXQJ�]X�HLQHP�6RIWZDUHKHUVWHOOHU�JHODQJW��YHUVWD QGHQ��)�U� GDV� +HUDXVDUEHLWHQ� YRQ� $QIRUGHUXQJHQ� I�U� ,QGLYLGXDOVRIWZDUH� ZHUGHQ� QXU� UHODWLY�ZHQLJH� 4XHOOHQ� XQG� .DQlOH� JHQXW]W�� GD� KLHU� GLH� XQPLWWHOEDUHQ $QVSUHFKSDUWQHU� E]Z��.XQGHQ�EHNDQQW� VLQG��'DJHJHQ�PXVV�EHL�GHU�(QWZLFNOXQJ�NRPSOH[HU�6WDQGDUGVRI WZDUH�HLQH�JDQ]H�5HLKH�XQWHUVFKLHGOLFKHU�4XHOOHQ�XQG�.DQlOH�JHQXW]W�ZHUGHQ��$XI�4XH OOHQ�XQG�.DQlOH�EHL�GHU�(QWZLFNOXQJ�NRPSOH[HU�6WDQGDUGVRIWZDUH�ZLUG�LQ�$EVFK QLWW���� DXVI�KU�OLFK�HLQJHJDQJHQ�
'DV�+HUDXVDUEHLWHQ� NDQQ� GXUFK� XQWHUVFKLHGOLFKH�7HFKQLNHQ� XQWHUVW�W]W�ZHUGHQ�� ,Q�$ E�VFKQLWW���� ZHUGHQ�H[LVWLHUHQGH�$QVlW]H�KLHU]X�YRUJHVWHOOW��:HOFKH�KLHUYRQ�VLFK�I� U�GHQ�(LQVDW]�EHL�NRPSOH[HU�6WDQGDUGVRIWZDUH�HLJQHQ��ZLUG�LQ�$EVFKQLWW� ��� HUOlXWHUW��
'DV� +HUDXVDUEHLWHQ� LVW� GXUFK� YHUVFKLHGHQH� 5DQGIDNWRUHQ� EHHLQIOXVVW�� 'D]X� JHK|UW� GDV�+LQWHUJUXQGZLVVHQ� XQG� XQWHUVFKLHGOLFKH� ,QWHUHVVHQ� DP� +H UDXVDUEHLWHQ� EHWHLOLJWHU� $Q�VSUHFKSDUWQHU�GHU�.XQGHQ��6R�JHVWDOWHW�VLFK�WHLOZHLVH�DOOHLQ�GLH�$UW�GHU�.RPPXQLNDW LRQ�VFKZLHULJ�� $QGHUHUVHLWV� VSLHOHQ� YHUVFKLHGHQH� VR]LDOH�� RUJDQLVDWR ULVFKH� XQG� JHVHW]OLFKH�(LQIO�VVH�HLQH�5ROOH��'LHVH�ZHUGHQ�PHLVW�JDU�QLFKW�RGH U�QXU�WHLOZHLVH�LQ�GHQ�7HFKQLNHQ�EHU�FNVLFKWLJW�� +LQ]X� NRPPW� QRFK� GDV� +HUDXVILOWHUQ� GHU� ULFKWLJHQ� $QIRUGHUXQJHQ� DXV�GHQ�$XVVDJHQ�GHU�.XQGHQ��'LHV�LVW�HLQH�GHU�+DXSWDXIJDEHQ�GHU�9HUKDQGOXQJ VSKDVH�
����� 9HUKDQGOXQJ�YRQ�$QIRUGHUXQJHQhEOLFKHUZHLVH�WUHWHQ�EHL�JHVDPPHOWHQ�$QIRUGHUXQJHQ�.RQIOLNWH�DXI��'LHVH�VROOHQ�LQ�GHU�9HUKDQGOXQJVSKDVH� �HQJO� 1HJRWLDWLRQ�� DXIJHGHFNW� XQG� /|VXQJVDOWHUQDW LYHQ� JHVXFKW�ZHUGHQ�� 'DV� (UJHEQLV� GHU� 9HUKDQGOXQJ� I�U� ,QGLYLGXDOVRIWZDUH� LVW� GLH� $X VZDKO� JHQDX�HLQHU� EHVWLPPWHQ� $OWHUQDWLYH�� $XIJUXQ G� GHU� P|JOLFKHQ� 5HDOLVLHUXQJ� YRQ� 9DULDWLRQHQ��YJO�� $EVFKQLWW� ������� N|QQHQ� EHL� 6WDQGDUGVRIWZDUH� PHKUHUH� $OWHUQDWLYHQ� JOHLFK]HLWLJ�JHZlKOW�ZHUGHQ��'LH�SULQ]LSLHOOH�9RUJHKHQVZHLVH�GHU�.RQVROLGLHUXQJ�YRQ�$QIRUGHUX Q�JHQ�XQWHUVFKHLGHW�VLFK�GDGXUFK�DOOHUGLQJV�QLFKW�YRQ�GHU�,QGLYLGXDOVRIWZDU HHQWZLFNOXQJ�
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%HL� 6WDQGDUGVRIWZDUH� JHK|UW� ]XU� 9HUKDQGOXQJVSKDVH� ]XVlW]OLFK� GLH� 9HUVLRQVSO DQXQJ��DOVR�GLH�9HUWHLOXQJ�YRQ�$QIRUGHUXQJHQ�DXI�N�QIWLJH�9HUVLRQHQ��$XI�3UREOHPH�GHU�9HUV L�RQVSODQXQJ�ZLUG�LQ�GHQ�$EVFKQLWWHQ������ XQG������ JHQDXHU�HLQJHJDQJHQ�
:HJHQ�EHVFKUlQNWHU�=HLW���3HUVRQDO� XQG�.DSLWDOUHVVRXUFHQ�N|QQHQ�QLFKW�DOOH�$QIRUG H�UXQJHQ�JOHLFK]HLWLJ� UHDOLVLHUW�ZHUGHQ��'DKHU�P�VVHQ�GLHVH�EHZH UWHW�XQG�SULRULVLHUW�ZHU�GHQ��'XUFK�GLH�3ULRULWlWHQ�ZLUG�GLH�5HLKHQIROJH�GHU�$QIRUGHUXQJVUHDOLVL HUXQJ�IHVWJHOHJW��%HL�,QGLYLGXDOVRIWZDUH�N|QQHQ�KLHU]X�LP�=ZHLIHOVIDOOH�XQPLWWHOEDU�.XQGHQ�EHIUDJW�ZH U�GHQ��'D�6WDQGDUGVRIWZDUH� LQ� HLQHP�0DUNW�YHUNDXIW�ZLUG��EHVW HKW�QXU� ]X� HLQHP�NOHLQHQ�$QWHLO�GHU�.XQGHQ�HLQ�GLUHNWHU�.RQWDNW��'DKHU�P�VVHQ�KLHU�6FKlW]XQJHQ��EHU�%HZHUWX Q�JHQ�JHPDFKW�ZHUGHQ��'LHVH�VW�W]HQ�VLFK�DXI�(UIDKUXQJHQ�PLW�lKQOLFKHQ�3URGX NWHQ�LQ�GHU�9HUJDQJHQKHLW� VW�W]HQ� RGHU� ZHUGHQ� DXV� 8PIUDJHHUJHEQLVVHQ� KRFKJ HUHFKQHW�� (LQH� DXV�I�KUOLFKH�(UOlXWHUXQJ�GHU�3UREOHPH�XQG�HLQH�9RUVWHOOXQJ�HLQHU�0HWKRGLN�]XU�%HZH UWXQJ�XQG�3ULRULVLHUXQJ�ZLUG�LQ�.DSLWHO�� JHJHEHQ�
����� 6SH]LILNDWLRQ�YRQ�$QIRUGHUXQJHQ'LH� 6SH]LILNDWLRQVSKDVH� �HQJO� 6SHFLILFDWLRQ�� GLHQW� GHU� 6SH]LILNDWLRQ� GHU�ZlKUHQG� GHU�+HUDXVDUEHLWXQJV� E]Z��GHU�9HUKDQGOXQJVSKDVH�HUPLWWHOWHQ�$QIRUGHUX QJHQ�
'LHVH�LVW�OHW]WHQGOLFK�$XVJDQJVSXQNW�I�U�GLH�(UVWHOOXQJ�GHV�6\VWHPV��(LQH�6SH]LILNDWLRQ�GLHQW� HLQHUVHLWV� DOV� .RPPXQLNDWLRQVPLWWHO� ]XU� 9DOLGLHUXQJ XQG� ]XP� ZHLWHUHQ�+HUDXVDUEHLWHQ� YRQ� $QIRUGHUXQJHQ� ]ZLVFKHQ� .XQGH� XQG� (QWZLFNOHU�� 'DU�EHU� KLQDXV�PXVV� VLH� (QWZLFNOHUQ� DOOH� ]XU� 6\VWHPHQWZLFNOXQJ� EHQ|WLJWHQ� ,QIRUPDWLRQHQ� OL HIHUQ��6FKOLH�OLFK�LVW�VLH�DXFK�GLH�%DVLV�I�U�HLQH�9HULILNDWLRQ�QDFK�GHU�(QWZLFNOXQJ ��6SlWHVWHQV�PLW�GHU�)HUWLJVWHOOXQJ�HLQHU�6RIWZDUH�PXVV�HLQH�LQ�VLFK�NRQVLVWHQWH�6SH]LILNDWLRQ�H[LVWL H�UHQ�� GLH� GHU� WDWVlFKOLFK� HQWZLFNHOWHQ� 6RIWZDUH� HQWVSULFKW�� -H� IOH[LEOHU� GHU� (QWZLFN �OXQJVSUR]HVV� JHVWDOWHW� LVW�� GHVWR� VSlWHU� NDQQ� HLQH� 6SH]LILNDWLRQ� NRQVL VWHQW� ZHUGHQ��bQGHUXQJHQ� GHU� 6SH]LILNDWLRQ� N|QQHQ� GXUFK� QHXH� $QIRUGHUXQJHQ� RGHU� GXUFK� IDOVFK�NDONXOLHUWH�5HDOLVLHUXQJVNRVWHQ�XQG��=HLWHQ�HLQ]HOQHU�$QIRUGHUXQJHQ�YHUXUVDFKW�VHLQ�
8P�LKUH�$XIJDEHQ�]X�HUI�OOHQ��PXVV�GLH�6SH]LILNDWLRQ�LQ�I�U�YHUVFKLHGHQH�3HUV RQHQJUXS�SHQ�YHUVWlQGOLFKHQ�6LFKWHQ�GDUJHVWHOOW�VHLQ�XQG�DXI�HLQHU�P|JOLFKVW�IRUPDOHQ�%DVLV�IX Q�GLHUHQ�� 'DPLW� JLEW� VLH� GHP� (QWZLFNOHU� HLQH� HLQGHXWLJH� 9RUJDEH� ]XU� (UVWHOOXQJ� GHU�6RIWZDUH�
'LH�LQKDOWOLFKH�6SH]LILNDWLRQ�YRQ�$QIRUGHUXQJHQ�XQWHUVFKHLGHW�VLFK�]ZLV FKHQ�,QGLYLGXDO�VRIWZDUH� XQG� NRPSOH[HU� 6WDQGDUGVRIWZDUH� QLFKW�� %HL� 6WDQGDU GVRIWZDUH�P�VVHQ� MHGRFK�]XVlW]OLFK� 9HUVLRQHQ� XQG� 9DULDWLRQHQ� DGlTXDW� VSH]LIL]LHUW� ZHUGHQ� N|QQHQ�� 6SH]LHOOH�3UREOHPVWHOOXQJHQ�XQG�DGlTXDWH�/|VXQJHQ�KLHU]X�ZHUGHQ�LQ� .DSLWHO�� HUOlXWHUW�
����� 9DOLGLHUXQJ�9HULILNDWLRQ�YRQ�$QIRUGHUXQJHQ'LH�%HJULIIH�9DOLGLHUXQJ�XQG�9HULILNDWLRQ��HQJO�� 9DOLGDWLRQ�9HULILFDWLRQ��ZHUGHQ�KlXILJ�PLVVYHUVWlQGOLFK�XQG�YHUPLVFKW�JHEUDXFKW��REZRKO�VLH�LQ�LKUHU�,QWHQWLRQ�]ZHLHUOHL�'LQJH�VLQG��,Q�GLHVHU�$UEHLW�ZLUG�XQWHU�9DOLGLHUXQJ�GLH�hEHUSU�IXQJ�YHUVWDQGHQ��YJO�� >5DN��@���RE�GDV�]X�HQWZLFNHOQGH�6\VWHP�GHQ�:�QVFKHQ�GHV�.XQGHQ�HQ WVSULFKW��(LQH�9HULILNDWLRQ�GDJHJHQ�GLHQW�GD]X��]X�NRQWUROOLHUHQ��RE�HLQ�EHUHLWV�HUVWHOO WHV�6\VWHP�GHQ�VSH]LIL]LHUWHQ�$QIRUGHUXQJHQ� HQWVSULFKW��$QGHUH�'HILQLWLRQHQ� YH UELQGHQ� GHQ�%HJULII� GHU�9HULILNDWLRQ�
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PLW�GHP�%HZHLVHQ�YRQ�(LJHQVFKDIWHQ�GHV�6\VWHPV��'DJHJHQ�ZLUG�GRUW�XQWHU�9DOLGLHUXQJ�GDV�QLFKW�EHZHLVEDUH�1DFKSU�IHQ�YRQ�(LJHQVFKDIWHQ�GXUFK� YHUVFKLHGHQH�0HWKRGHQ�YH U�VWDQGHQ�
'LH�9DOLGLHUXQJ�YRQ�6WDQGDUGVRIWZDUH�NDQQ�QHEHQ�.XQGHQEHIUDJXQJHQ�DXFK�PLW�9HUWU H�WHUQ� GHV� 0DUNHWLQJV� GHV� 6RIWZDUHKHUVWHOOHUV� HUIROJHQ�� GLH� HLQH� .XQGH QVLFKW� YHUWUHWHQ��(LQH� HUVWH� 9DOLGLHUXQJ� LVW� EHUHLWV� QDFK� GHU� 6SH]LILNDWL RQ� P|JOLFK�� EHYRU� GLH� 6RIWZDUH�HQWZLFNHOW�ZLUG��'LH�OHW]WHQGOLFKH�9DOLGLHUXQJ�OlVVW�MHGRFK�HUVW�VLFK�DXV�GHP�9HUNDXIVH U�IROJ�GHV�3URGXNWHV�DEOHVHQ�
'LH�9HULILNDWLRQ�HUIROJW�DXI�*UXQGODJH�GHU�UHLQ�LQKDOWOLFKHQ�6SH] LILNDWLRQ��'D�GLHVH�VLFK�QLFKW� ]ZLVFKHQ� 6WDQGDUGVRIWZDUH� XQG� ,QGLYLGXDOVRIWZDUH� XQWHUVFKHLGHW�� H[L VWLHUHQ� KLHU�I�U� GLH� 9HULILNDWLRQ� NHLQH� HLJHQHQ� 3UREOHPVWHOOXQJHQ�� 'LH� OHW]WHQGOLFKH� 9HU LILNDWLRQ�PXVV�DQKDQG�HLQHU�IHUWLJJHVWHOOWHQ�9HUVLRQ�GHU�6RIWZDUH�H UIROJHQ�
����� (LQEHWWXQJ GHV�5HTXLUHPHQWV�(QJLQHHULQJV'DV� 5HTXLUHPHQWV� (QJLQHHULQJ� I�U� 6WDQGDUGVRIWZDUH� LVW� GDV� %LQGHJOLHG� ]ZLVFKHQ� GHP�EHWULHEVZLUWVFKDIWOLFKHQ�0DUNHWLQJ�XQG�GHU�WHFKQLVFKHQ�(QWZLFNOXQJ��'DKHU�LVW�HV�QLFKW�XQDEKlQJLJ�YRQ�GLHVHQ�EHLGHQ�%HUHLFKHQ�]X�EHWUDFKWHQ�
0DUNWSRVLWLRQLHUXQJ'HU�0DUNWEH]XJ� YRQ� 6WDQGDUGVRIWZDUH� LVW� QLFKW� SULQ]LSLHOO� DQGHUV�� DOV� EHL� DQGHUHQ� DP�0DUNW�YHUNDXIWHQ�3URGXNWHQ��'DKHU�ODVVHQ�VLFK�GRUW��EOLFKH�0DUNHWLQJDNWLYLWlWHQ�DXI�GLH�6RIWZDUH� �EHUWUDJHQ�� +LHU]X� P�VVHQ� ]XQlFKVW� 0DUNHWLQJVWUDW HJLHQ� HQWZLFNHOW� ZHUGHQ��'LH� %HVWLPPXQJ� YRQ� =LHOPlUNWHQ�� GHUHQ� *U|�H� XQG� GHUHQ� 9HUKDOWHQ�� *HZLQQ]LHOHQ��3UHLVHQ��9HUNDXIVVWUDWHJLHQ��0DUNHWLQJEXGJHWV�� ODQJIULVWLJH�3URGXNWVWU DWHJLHQ�XVZ�� VLQG�KLHU�]HQWUDOH�$XIJDEHQ��'DQHEHQ�VLQG�9HUNDXIVDQDO\VHQ�VHKU�ZLFKWLJ��GDV�KHL�W�GLH�$ E�VFKlW]XQJ�P|JOLFKHU�8PVlW]H�DXIJUXQG�DNWXHOOHU��YHUJDQJHQHU�XQG�N�QIWLJHU�8PVDW]]D K�OHQ�DQGHUHU�3URGXNWH�
'LH�%HGHXWXQJ�GHU�0DUNWSRVLWLRQLHUXQJ�HLQHV�3URGXNWHV�XQWHUVWUHLFKHQ�LQ�GHU�3UD[LV�]XP�%HLVSLHO�XQWHUVFKLHGOLFKH�6WUDWHJLHQ�YRQ�0LFURVRIW��LKUH�0DUNWI�KUHUVFKDIW�EHL] XEHKDOWHQ�EH]LHKXQJVZHLVH�]X�HUNlPSIHQ� >%DJ��@��'DQDFK�LVW�GHU�(UIROJ�YRQ�0LFURVRIW�QLFKW�HLJ H�QHQ�,QQRYDWLRQHQ�]X�YHUGDQNHQ��VRQGHUQ�HLQHU�JHVFKLFNWHQ�3ROLWLN�0DUNWDQWHLOH�]X�JHQ H�ULHUHQ�XQG�GLHVH�GXUFK�HLQH�3UHLV � XQG�/L]HQ]SROLWLN�XQG�KlXILJHQ�:HLWHUHQWZLFNOXQJHQ�GHU�HLJHQHQ�3URGXNWH�DXFK�]X�KDOWHQ�
'HU�(LQIOXVV�GHU�0DUNWSRVLWLRQLHUXQJ�lX�HUW�VLFK�LQ�YLHOHQ�6WHOOHQ�GHU�(QWZLFNOXQJ�NR P�SOH[HU� 6WDQGDUGVRIWZDUH�� 'D]X� JHK|UHQ� 9RUJDEHQ� I�U� (QWZLFNOXQJ V]HLWHQ� XQG� I�U� ]XU�9HUI�JXQJ�VWHKHQGH�5HVVRXUFHQ��'DU�EHU�KLQDXV�KDEHQ�VLH�DXFK�HLQHQ�(L QIOXVV�DXI�JUREH�6WUXNWXU�HLQHU�6WDQGDUGVRIWZDUH�XQG�DXI�VWUDWHJLVFKH�9RUJDEHQ��'LH�(LQIO�VVH�ZH UGHQ�DQ�GHQ�HQWVSUHFKHQGHQ�6WHOOHQ�LQ�GLHVHU�$UEHLW�EHOHXFKWHW�
9HUIROJEDUNHLW1HEHQ�GHU�UHLQHQ�%HVFKUHLEXQJ�YRQ�$QIRUGHUXQJHQ�DQ�HLQ�]X�HUVWHOOHQGHV�6\VWHP�P� V�VHQ�GLHVH�DXFK�YHUIROJEDU�VHLQ��=LHO�GHU�9HUIROJEDUNHLW�LVW�HLQH�NRQVLVWHQWH�XQG�O�FNHQO R�VH� 6LFKHUVWHOOXQJ� GHU� .XQGHQDQIRUGHUXQJHQ� LQ� GHU� OHW] WHQGOLFKHQ� 5HDOLVLHUXQJ�� 'D]X�
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P�VVHQ�HLQHUVHLWV�(QWVFKHLGXQJHQ�GRNXPHQWLHUW�ZHUGHQ��XP�GLH�(QWVWHKXQJ�YRQ�/|VX Q�JHQ�QDFKYROO]LHKHQ�]X�N|QQHQ��$QGHUHUVHLWV�VROOHQ�EHL�GHU�bQGHUXQJ�YRQ�$QIRUGHUXQJHQ�GLH� $XVZLUNXQJHQ� DXI� GLH� ,PSOHPHQWLHUXQJ� GHU� 6RIWZDUH� �XQG� XPJHNHKUW�� HLQIDFK� ]X�HUPLWWHOQ� VHLQ�� 6RPLW� PXVV� HLQH� 9HUIROJEDUNHLW� YRQ� GHQ� IU�KHQ� 3KDVHQ� ]X� GHQ� VSlWHQ�3KDVHQ�DOV�DXFK�U�FNZlUWV�P|JOLFK�VHLQ�>:LH��@�
,Q� >*RW���� *R)��@� ZLUG� ]ZLVFKHQ� GHU� KRUL]RQWDOHQ� XQG� GHU� YHUWLNDOHQ� 9HUIROJEDUNHLW�XQWHUVFKLHGHQ�� 'LH� KRUL]RQWDOH� 9HUIROJEDUNHLW� EHVFKlIWLJW� VLFK� PLW� GHU� (YROX WLRQ� YRQ�'RNXPHQWHQ� LQQHUKDOE� HLQHU� 3KDVH�� ZRPLW� NODVVLVFKHUZHLVH� VLFK� GDV� .RQILJXUDWLRQV�0DQDJHPHQW DXVHLQDQGHUVHW]W�� 'DJHJHQ� EH]LHKW� VLFK� YHUWLNDOH� 9HUIRO JEDUNHLW� DXI� GLH�1DFKYROO]LHKEDUNHLW�GHU�hEHUJlQJH�GXUFK�GLH�DXIHLQDQGHUIRO JHQGHQ�3KDVHQ�VFKDIIHQ��'LH�YHUWLNDOH�9HUIROJEDUNHLW�WHLOW�VLFK�LQ�GLH�3UH� XQG�GLH�3RVW�9HUIROJEDUNHLW�DXI��(UVWHUH�VROO�GLH�(QWVWHKXQJ�HLQHU�$QIRUGHUXQJVVSH]LILND WLRQ�QDFKYROO]LHKEDU�PDFKHQ��ZlKUHQG�OHW]WHU�GLH�9HUIROJXQJ�GHU�8PVHW]XQJ�GHU�6SH]LILNDWLRQ� LQ�HLQ� IHUWLJHV�6\VWHP� LP�0LWWHOSXQNW�KDW��)�U�GLH�%HKDQGOXQJ�GHU�YHUWLNDOHQ�9HUIROJEDUNHLW�KDW�VLFK� LQ�GHU� M�QJHUHQ�=HLW�GHU�%HJULII�GHV�5HTXLUHPHQWV�0DQDJHPHQWV HLQJHE�UJHUW�
��� =LHO�� :LVVHQVFKDIWOLFKH� (LQRUGQXQJ� XQG� *HVDPWNRQ]HSW� GHU�$UEHLW=LHO�GHU�YRUOLHJHQGHQ�$UEHLW�LVW�HLQH�0HWKRGLN�]XU�8QWHUVW�W]XQJ�GHU�3ODQXQJ�PDUNW� XQG�HQWZLFNOXQJVJHUHFKWHU�VRZLH�$QIRUGHUXQJVVSH]LILNDWLRQHQ�NRPSOH[HU�6WDQGDUGVRI WZDUH��'DEHL�ZHUGHQ�LQVEHVRQGHUH�3UREOHPVWHOOXQJHQ�GHU�9DULDWLRQV � XQG�GHU�9HUVLRQVHQWZLFN�OXQJ�EHU�FNVLFKWLJW��,Q�GHQ�IROJHQGHQ�8QWHUDEVFKQLWWHQ�ZLUG�GLH�$UEHLW�ZLVVHQVFKDIWOLFK�HLQJHRUGQHW�XQG�LKU�*HVDPWNRQ]HSW�YRUJHVWHOOW�
����� :LVVHQVFKDIWOLFKH�(LQRUGQXQJ�GHU�$UEHLW,Q�ZLVVHQVFKDIWOLFKHQ�$UEHLWHQ� LP�6RIWZDUH�(QJLQHHULQJ�ZXUGHQ�ELVKHU�GLH�EHVRQGHUHQ�3UREOHPVWHOOXQJHQ�GHU�(QWZLFNOXQJ�NRPSOH[HU�6WDQGDUGVRIWZDUH�ZHLWJHKHQG�YHUQDFKOl V�VLJW��(UVW�LQ�GHQ�YHUJDQJHQHQ�-DKUHQ�ZXUGH�QLFKW�]XOHW]W�GXUFK�HLQH�9HU|IIHQ WOLFKXQJ�GHV�$XWRUHQ� GHU� YRUOLHJHQGHQ� $UEHLW� GLH� 6HQVLELOLWlW� I�U� GLHVHV� 7KHPD� JHVFKlUIW� �YJO��>'HL��E��5()64¶����5()64¶��@���
,Q�>&D%��@�ZXUGH� MHGRFK�HLQ�3UR]HVVPRGHOO� I�U�GLH�(QWZLFNOXQJ�YRQ�6WDQGDU GVRIWZDUH�YRUJHVWHOOW��GDV�(OHPHQWH�GHU�(QWZLFNOXQJ�NRPPHU]LHOOHU�PDWHULHOOHU�3U RGXNWH�PLW�GHP�NODVVLVFKHQ�6RIWZDUH�(QJLQHHULQJ�YHUELQGHW��'LH VHV�3UR]HVVPRGHOO� VWHOOW�HLQ�6NHOHWW� I�U�QRWZHQGLJH� (QWZLFNOXQJVDNWLYLWlWHQ� GDU��PXVV� MHGRFK� LQ� MHGHU� (QWZLFNOXQJVSKDVH� YH U�IHLQHUW�ZHUGHQ��'LH�YRUOLHJHQGH�$UEHLW�NRQ]HQWULHUW�VLFK�DXI�GLH�9HUIHLQHUXQJ�GHV�5HTX L�UHPHQWV�(QJLQHHULQJV�
$XIJUXQG� GHV� XQPLWWHOEDUHQ�0DUNWEH]XJHV� LVW� GHU� 5HWXUQ� RQ� ,QYHVWPHQW �YJO��*ORVVDU��GHU� (QWZLFNOXQJ� NRPSOH[HU� 6WDQGDUGVRIWZDUH� ELV� ]XU� )HUWLJVWHOOXQJ� XQVLFKHU�� ,Q� GHU�0DUNHWLQJIRUVFKXQJ��YJO��>.RW��@��H[LVWLHUHQ�XPIDQJUHLFKH�$QVlW]H�]XU�0DUNWSRVLWLRQL H�UXQJ��YJO� $EVFKQLWW���������'LH�YRUOLHJHQGH�$UEHLW�NRQ]HQWULHUW�VLFK�GDKHU�DXI�WHFKQLVFKH�$VSHNWH� GHV� 5HTXLUHPHQWV� (QJLQHHULQJV�� 'LHVH� VWHKHQ� LQ� HQJHU� .RRSHU DWLRQ� PLW� GHQ�HUZlKQWHQ�0DUNHWLQJDNWLYLWlWHQ��ZHUGHQ�MHGRFK�KLHU�QLFKW�JHVRQGHU W�EHKDQGHOW�
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+LQVLFKWOLFK�GHU�3KDVHQ�GHV�5HTXLUHPHQWV�(QJLQHHULQJV��YJO��$EVFKQLWW� �����NRQ]HQWULHUW�VLFK�GLH�YRUOLHJHQGH�$UEHLW�DXI�GLH�3KDVHQ�+HUDXVDUEHLWHQ��9HUKDQGOXQJ�XQG�6SH]LILNDW L�RQ��:LH�LQ�$EVFKQLWW������ IHVWJHVWHOOW�ZXUGH��EHVWHKHQ�EHL�GHU�9DOLGLHUXQJ�XQG�9HULILN D�WLRQ�NDXP�8QWHUVFKLHGH�]X�,QGLYLGXDOVRIWZDUH��'DKHU�ZLUG�GLHVH�3KDVH�QLFKW�EHKDQGHOW��'DV�+HUDXVDUEHLWHQ�EHVFKlIWLJW� VLFK�YRUUDQJLJ�PLW�GHU�$ NTXLVLWLRQ�YRQ�$QIRUGHUXQJHQ��'LH�YRUOLHJHQGH�$UEHLW�VWHOOW�HLQH�.RPELQDWLRQ�EHVWHKHQGHU�0HWKRGHQ�LP�8PIHOG�NR P�SOH[HU�6WDQGDUGVRIWZDUH�YRU��GLH�HLQ�V\VWHPDWLVFKHV�+HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ�HUP|JOLFKW��VLHKH�$EVFKQLWW������
)�U� GLH� LQKDOWOLFKH� 9HUKDQGOXQJ� H[L VWLHUHQ� ZLVVHQVFKDIWOLFKH� $QVlW]H� �YJO�� $ EVFKQLWW�������'LH�YRUOLHJHQGH�$UEHLW�NRQ]HQWULHUW�VLFK�GDKHU�DXI�VSH]LI LVFKH�$VSHNWH�NRPSOH[HU�6WDQGDUGVRIWZDUH��'D]X� JHK|UHQ� GLH�)HVWOHJXQJ�YRQ�9DULDWL RQHQ�� GHUHQ�9HUWHLOXQJ� DXI�XQWHUVFKLHGOLFKH� 6RIWZDUHSURGXNWH�� GLH� 9HUVLRQVSODQXQJ� XQG� DGlTXDWH� %HZHUWXQJVP H�WKRGHQ��'LH�YRUOLHJHQGH�$UEHLW�SUlVHQWLHUW�HLQ�3UR]HVVPRGHOO� �VLHKH� .DSLWHO����XQG�%H�VFKUHLEXQJVNRQ]HSWH�]XU�V\VWHPDWLVFKHQ�%HZlOWLJXQJ�GLHVHU�VSH]LILVFK HQ�$VSHNWH�
$XIJUXQG�GHU�.RPSOH[LWlW�GHU�(QWZLFNOXQJ�NRPSOH[HU�6WDQGDUGVRIWZDUH�ZHUGHQ�I�U�GDV�5HTXLUHPHQWV�(QJLQHHULQJ�EHVRQGHUH�7HFKQLNHQ�]XU�6SH]LILNDWLRQ�EHQ|WLJW��,QVEHVRQGHUH�P�VVHQ� 9DULDWLRQHQ� XQG� 9HUVLRQHQ� YRQ� $QIRUGHUXQJHQ� J HVRQGHUW� VSH]LIL]LHUW� ZHUGHQ��+LQVLFKWOLFK� GLHVHU� $VSHNWH�ZHUGHQ� LQ� GLHVHU�$UEHLW� (UZHLWHUXQJVP|JOLFKNHLWHQ� EHVW H�KHQGHU�6SH]LILNDWLRQVWHFKQLNHQ�GLVNXWLHUW��YJO�� .DSLWHO����
9LHOH�ZLVVHQVFKDIWOLFKH�$QVlW]H�EHVFKUlQNHQ� VLFK� DXI�GLH�9HUIROJEDUNHLW�YRQ�$ QIRUGH�UXQJHQ� DXVJHKHQG� YRQ� HLQHU� 6SH] LILNDWLRQ� ELV� ]XU� )HUWLJVWHOOXQJ� GHU� 6RIWZDUH� �YJO��>:LH��@�� XQG� DXI� GLH� 9HUIROJEDUNHLW� GHV� +HUDXVDUEHLWHQV� YRQ� $QIRUGHUX QJHQ� �YJO��>*RW��@���'LH�9HUIROJEDUNHLW�YRQ�9HUKDQGOXQJHQ�KLQJHJHQ�ZLUG�VWDUN�YHUQDFKOl VVLJW�XQG�PXVV� LQVEHVRQGHUH� EHL� REHQ� HUZlKQWHQ� ]XVlW]OLFKHQ� $NWLYLWlWHQ� VLFKH UJHVWHOOW� ZHUGHQ��'D]X�ZLUG�LQ�GLHVHU�$UEHLW�HLQ�0RGHOO�YRQ�(QWZLFNOXQJVSURGXNWHQ��YJO�� .DSLWHO����DXI�JHVWHOOW�� GDV� GLH�9HUIROJEDUNHLW� YRQ�$QIRUGHUXQJHQ� JHUDGH� GXUFK� GLH� XQWHUVFKLHGO LFKHQ�6WXIHQ� GHU� 9HUKDQGOXQJ� XQWHUVW�W]W�� 'DU�EHU� KLQDXV� ZLUG� GLH� 9HUIROJEDUNHLW� YRQ� (Q W�VFKHLGXQJHQ�VLFKHUJHVWHOOW��'D]X�ZHUGHQ�$NWLYLWlWHQ�V\VWHPDWLVFK�DOV�(QWVFKHLGXQJVVLW X�DWLRQHQ�EHVFKULHEHQ��LQ�GHQHQ�VRZRKO�GLH�(QWVFKHLGXQJVILQGXQJ�DOV�DXFK�GLH�%HZH UWXQJ�YRQ�$QIRUGHUXQJHQ�KHUYRUJHKREHQ�ZHUGHQ��'DPLW�ZHUGHQ�VRZRKO�GLH�KRUL]RQWDOH�9H U�IROJEDUNHLW�DOV�$XIJDEH�GHV�.RQILJXUDWLRQV �0DQDJHPHQWV�DOV�DXFK�GLH�YHUWLNDOH�9HUIRO J�EDUNHLW�DOV�$XIJDEH�GHV�5HTXLUHPHQWV�0DQDJHPHQWV�LQ�GLH�0HWKRGLN�LQWHJULHUW�
'DU�EHU�KLQDXV�ZLUG�LQ�GHU�JHVDPWHQ�$UEHLW�HLQ�EHVRQGHUHV�$XJHQPHUN�DXI�GLH�VFKQHOOH�XQG� HIIL]LHQWH� $XVI�KUEDUNHLW� GHU� $NWLYLWlWHQ� GHV� 5HTXLUHPHQWV� (QJLQHHULQJV� JHOHJW��'DPLW� ZLUG� HLQH� VFKQHOOH� 5HDNW LRQVIlKLJNHLW� GHV� JHVDPWHQ� (QWZLFNOXQJVSUR]HVVHV� J H�ZlKUOHLVWHW�
����� *HVDPWNRQ]HSW�GHU�$UEHLW8P� REHQ� DXIJHI�KUWH� =LHOH� ]X� HUUHLFKHQ� ZLUG� LQ� GLHVHU� $UEHLW� HLQH�0HWKRGLN� I�U� GDV�5HTXLUHPHQWV� (QJLQHHULQJ� NRPSOH[HU� 6WDQGDUGVRIWZDUH� YRUJ HVWHOOW�� 'HU� .HUQ� KLHUYRQ�JOLHGHUW�VLFK�LQ�HLQ�3UR]HVVPRGHOO�XQG�LQ�HLQ�0RGHOO�GHU�(Q WZLFNOXQJVSURGXNWH�I�U�GDULQ�]X� YHUDUEHLWHQGH� ,QIRUPDWLRQHQ� YR UJHVWHOOW�� (LQHQ� hEHUEOLFN� JLEW� KLHU]X� $EELOGXQJ� ���'LHVHU� $EVFKQLWW� HUOlXWHUW� ]XQlFKVW� GLHVHQ� .HUQ�� EHYRU� GDV� *HVDPWNRQ]HSW� GHU�$UEHLW�YRUJHVWHOOW�ZLUG��
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.HUQ�GHU�$UEHLW'LH� OLQNH� 6HLWH� GHU� $EELOGXQJ� � ]HLJW� HLQH� $XIWHLOXQJ� GHV� 3UR]HVVPRGHOOV� LQ� GLH� YLHU�3KDVHQ� +HUDXVDUEHLWHQ� YRQ� $QIRUGHUXQJHQ��'HILQLWLRQ� GHU� 0DUNWVLFKW��'HILQLWLRQ� GHU�6\VWHPVLFKW XQG� 'HILQLWLRQ� GHU� (QWZLFNOXQJVVLFKW�� -HGH� 3KDVH� LVW� I�U� GLH� (UDUEH LWXQJ�HLQHV�EHVWLPPWHQ�7HLOV�GHV�0RGHOOV�GHU�(QWZLFNOXQJVSURGXNWH�]XVWlQGLJ��'LHV�LOOXVWULHUW�GLH�UHFKWH�6HLWH�GHU�$EELOGXQJ��'LH�IROJHQGHQ�$EVlW]H�HUOlX WHUQ�NXU]�GLH�YLHU�3KDVHQ�
+LHU]X�GLHQW�HLQ�$XV]XJ�GHV�GXUFKJHKHQGHQ�%H LVSLHOV�DXV�.DSLWHO����(U�KDQGHOW�VLFK�KLHU�XP�GDV�3URGXNWV\VWHP�3LVD��GDV�3RVWNXQGHQ�EHLP�9HUVHQGHQ�JU|�HUHU�0HQJHQ�YRQ�3RV W�VW�FNHQ� XQWHUVW�W]W�� :HVHQWOLFKH� $XIJDEH� GLHVHV� 3URGXNWV\VWHPV� LVW� HLQH� 2SWLPLHUXQJ�GHV�%ULHISRUWRV�XQG�HLQH�8QWHUVW�W]XQJ�GHV�9HUVDQGV��.HUQDXIJDEHQ�GHV�3URGXNWV\VWHPV�VLQG� GHVKDOE�GDV�(LQOHVHQ�YRQ�(PSIlQJH UDGUHVVHQ��GHUHQ�6RUWLHUXQJ�HQWVSUHFKHQG�GHP�RSWLPDOHQ�3RUWR�XQG�GHU�'UXFN�YRQ�$GUHVVHQ�XQG�YRQ�GHU�3RVW�JHIRUGHUWHU�)RUPXODUH��
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,Q� GHU� HUVWHQ� 3KDVH� GHV� 3UR]HVVPRGHOOV� �+HUDXVDUEHLWHQ� YRQ� $QIRUGHUXQJHQ�� ZHUGHQ�$QIRUGHUXQJHQ�DXV�YHUVFKLHGHQVWHQ�4XHOOHQ�XQG�.DQlOHQ�HUDUEHLWHW�XQG�HUIDVVW��8P�GHP�:DQGHO�GHV�0DUNWHV�JHUHFKW�]X�ZHUGHQ��ZLUG�GLH�3KDVH�XQDEKlQJLJ�YRQ�GHQ�=\NOHQ�GHU�9HUVLRQVHQWZLFNOXQJ�GHU�6RIWZDUH�NRQWLQXLHUOLFK�GXUFKJ HI�KUW��)�U�3LVD VLQG�4XHOOHQ�]��%�� ,QIRUPDWLRQVSURVSHNWH� RGHU� YHUVFKLHGH QVWH� .XQGHQ�� .DQlOH� I�U� .XQGHQ� VLQG� ]�� %��HLJHQV� RUJDQLVLHUWH� :RUNVKRSV� RGHU� 9HUNDXIVJHVSUlFKH�� 'DV� 3UR]HVVPRGHOO� VWHOOW� HLQ�V\VWHPDWLVFKHV� 9RUJHKHQ� I�U� GDV� +HUDXVDUEHLWHQ� YRQ� $QIRUGHUXQJHQ� DXV� XQWHUVFKLH G�OLFKVWHQ�4XHOOHQ�XQG�.DQlOHQ�YRU��,P�0RGHOO�GHU�(QW ZLFNOXQJVSURGXNWH�N|QQHQ�I�U�GL H�VH� 3KDVH� ,QKDOWH� GHU� $QIRUGHUXQJHQ� XQG� GHU� .RQWH[W�� LQ� GHP� GLHVH� HUIDVVW� ZXUGHQ��IHVWJHKDOWHQ�ZHUGHQ��'XUFK�GLHVHQ�(UIDVVXQJVNRQWH[W�NDQQ�GLH�+HUNXQIW�MHGHU�$QIRUG H�UXQJ�HLQGHXWLJ�U�FNYHUIROJW�ZHUGHQ�
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(LQ�(QWZLFNOXQJVSUR]HVV� EHVWHKW� SULQ]LSLHOO� DXV�5ROOHQ��$NWLYLWlWHQ�XQG�(QWZLFNOXQJ V�SURGXNWHQ��5ROOHQ�GHILQLHUHQ�9H UDQWZRUWOLFKNHLWHQ�DQ�GHU�(QWZLFNOXQJ�EHWHLOLJWHU�3HUV R�QHQ�� 'XUFK]XI�KUHQGH� (QWZLFNOXQJV WlWLJNHLWHQ� ZHUGHQ� GXUFK� $NWLYLWlWHQ� VWUXNWXULHUW��6FKOLH�OLFK� ZHUGHQ� DOOH� 9RUJDEHQ�� $QOHL WXQJHQ� XQG� (UJHEQLVVH� YRQ� $NWLYLWlWHQ� GXUFK�(QWZLFNOXQJVSURGXNWH�GRNXPHQWLHUW�
=XU�6\VWHPDWLVLHUXQJ�HLQ]HOQHU�$NWLYLWlWHQ�ZLUG�HLQ�0RGHOO�HLQHV�HQWVFKHLGXQJVRULHQWLH U�WHQ�(QWZLFNOXQJVSUR]HVVHV� GHILQLHUW�� -HGH�$NWLYLWlW� LVW� GDQDFK� HQWZHGHU� HLQH�(QWVFKH L�GXQJ� RGHU� HLQH� 9RUEHUHLWXQJ� I�U� HLQH� DQGHUH� (QWVFKHLGXQJ�� $NWLYLWlWHQ� VLQG� VR�V\VWHPDWLVFK�LQ�]X�O|VHQGH�)UDJHVWHOOXQJHQ��EHWHLOLJWH�3URGXNWH��$QOHLWXQJHQ�]XU�$OWHUQ D�WLYHQELOGXQJ�� =LHOIXQNWLRQ� XQG� HQWVSUHFKHQGH� %HZHUWXQJVNULWHULHQ� DXIJHWHLOW�� 'XUFK�GLHVH�6WUXNWXULHUXQJ�ZLUG�HLQH�JHVDPWH�(QWVFKHLGXQJ�VWDUWHQG�EHLP�9RUJHKHQ�]XU�$OWH U�QDWLYHQELOGXQJ�ELV�KLQ�]XU�$XVZDKO�HLQHV�(QWVFKHLGXQJVHUJHEQLVVHV�YHUIROJEDU�
$XFK�EHLP�.RQ]HSW� ]XU�0RGHOOLHUXQJ�GHU�(QWZLFNOXQJVSURGXNWH� LVW�GLH�9HUIROJEDUNHLW�]HQWUDO��'LHVH�ZLUG�GXUFK�HLQH�VWDUNH�,QWHJUDWLRQ�XQWHUVFKLHGOLFKHU�(QWZLFNOXQJVSURGXNWH�HUUHLFKW� 0LW�+LOIH�HLQHV�QHXHQ�6FKHPDV�N|QQHQ�ZHVHQWOLFKH�&KDUDNWHULVWLND��$VVR]LDWL R�QHQ� XQG� .RQVLVWHQ]EHGLQJXQJHQ� LQQHUKDOE� XQG� ]ZLVFKHQ� (QWZLFNOXQJV SURGXNWHQ� IHVW�JHKDOWHQ� ZHUGHQ�� =XU� %HVFKUHLEXQJ� GHV� 0RGHOOV� GHU� (QWZLFNOXQJVSURGXNWH� ZHUGHQ�HLQDQGHU�HUJlQ]HQGH�JUDSKLVFKH��WDEHOODULVFKH�XQG�IRUPDOH�7HFKQLNHQ�HLQJHVHW]W��*UDSK L�VFKH�%HVFKUHLEXQJHQ�GLHQHQ�YRUUDQJLJ�GHU�hEHUVLFKWOLFKNHLW��WDEHOODULVFKH�GHU�V\VWHPDW L�VFKHQ� 'RNXPHQWDWLRQ� YRQ� ,QKDOWHQ� XQG� IRUPDOH� 7HFKQLNHQ� ZHUGHQ� ]XU� H[DNWHQ�%HVFKUHLEXQJ� YRQ�.RQVLVWHQ]EHG LQJXQJHQ� HLQJHVHW]W�� ,P�9RUGHUJUXQG�GHU�$UEHLW� VWHKW�GLH� 0HWKRGLN� GHV� 5HTXLUHPHQWV� (QJLQHHULQJV�� 'LH� IRUPDOHQ� 7HFKQLNHQ� XQWHUVW�W]HQ�GLHVH� GDGXUFK�� GDVV� VLH� GLH�(QWZLFNOXQJ�HLQHV�:HUN]HXJV� ]XU�(UVWH OOXQJ��9HUDUEHLWXQJ�XQG�9HUZHQGXQJ�GHV�0RGHOOV�GHU�(QWZLFN OXQJVSURGXNWH�HUODXEHQ��
'HU�GULWWH�7HLO�EHIDVVW�VLFK�PLW�GHU�9RUVWHOOXQJ�QHXHU� PHWKRGLVFKHU�$QOHLWXQJHQ��(V�ZHU�GHQ� HLQH� %HZHUWXQJVPHWKRGH� XQG� ,GHHQ� ]XU� 6SH]LILNDWLRQ� GHV� 0RGHOOV� GHU� (QWZLF N�OXQJVSURGXNWH� YRUJHVWHOOW�� $EKlQJLJ� YRQ� GHU� 7UDJZHLWH� HLQHU� 3ODQXQ JVHQWVFKHLGXQJ�H[LVWLHUHQ�XQWHUVFKLHGOLFK�KRKH�$QIRUGHUXQJHQ�DQ�GLH�=XYHUOlVVLJNHLW�YRQ�%HZHUWXQJHQ��'LH�=XYHUOlVVLJNHLW� KlQJW�ZHLWJHKHQG� YRP� LQ� GLH�%HZHUWXQJ� LQYHVWLHUWHQ�$XIZDQG�DE��=XU�2SWLPLHUXQJ�GHV�$XIZDQGV�ZLUG� HLQH�%HZHUWXQJVPHWKRGH�YRUJHVWHOOW��GL H� VLFK�DE�KlQJLJ�YRQ�GHU�7UDJZHLWH�GHU�3ODQXQJVHQWVFKHLGXQJ�VNDOL HUHQ�OlVVW�
:HLWHUKLQ�ZHUGHQ�7HFKQLNHQ�]XU�H[WHUQHQ�XQG�LQWHUQHQ�6SH]LILNDWLRQ�GHU�(QWZLFNOXQJ V�SURGXNWH� YRUJHVWHOOW�� 'LH� H[WHUQH� 6SH]LILNDWLRQ� GLHQW� GHU� �EHUVLFKWOLFKHQ� 'DUVWHOOXQJ�HLQ]HOQHU� 7HLOH� GHV� 0RGHOOV� GHU� (QWZLFNOXQJVSURGXNWH�� +LHU]X� ZLUG� HLQH� 80/ �(UJlQ]XQJ� PLW� +LOIH� YRQ� 6WHUHRW\SHQ� YRUJHVWHOOW�� ,QWHUQH� 6SH]LILNDWLRQHQ� HUJlQ]HQ�GHWDLOOLHUWH� 6SH]LILNDWLRQHQ� YRQ�$QIRUGHUXQJHQ�ZLH� EHLVSLHOVZHLVH�.ODVVHQGLDJUDPPHQ�RGHU�=XVWDQGVGLDJUDPPHQ��6LH�GLHQHQ�GRUW�GHU�'DUVWHOOXQJ�YRQ�9HUVLRQHQ��9DULDWLRQHQ�XQG�5HDOLVLHUXQJV]XVWlQGHQ�HLQ]HOQHU�$QIRUGHUXQJHQ��'D]X�ZLUG�HLQ�.RQ]HSW�]XU�IDUEO L�FKHQ�8QWHUPDOXQJ�GHUDUW LJHU�*UDSKHQ�YRUJHVWHOOW�
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��� $XIEDX�GHU�$UEHLW$XIEDXHQG�DXI�GDV�LP�YRUKHULJHQ�$EVFKQLWW�YRUJH VWHOOWH�*HVDPWNRQ]HSW�JOLHGHUW�VLFK�GLH�$UEHLW��ZLH�IROJW�
=XQlFKVW� ZLUG� LQ� .DSLWHO� � HLQ� hEHUEOLFN� �EHU� UHOHYDQWH� $QVlW]H� I�U� GLH� YRUOLHJHQGH�$UEHLW�LP�5HTXLUHPHQWV�(QJLQHHULQJ�JHJHEHQ��+LHU]X�ZHUGHQ�$UEHLWHQ�]XP�+HUDXVDUEH L�WHQ��]XU�9HUKDQGOXQJ��]XU�6SH]LILNDWLRQ�XQG�]XU�9HUIROJEDUNHLW�YRQ�$QIRUGHUXQJHQ�YR U�JHVWHOOW��
.DSLWHO�� SUlVHQWLHUW�JUXQGOHJHQGH�.RQ]HSWH�]XU�0RGHOOLHUXQJ�GHU�6RIWZDUHHQ WZLFNOXQJ��'HU� HUVWH�$EVFKQLWW� EHIDVVW� VLFK�YRUUDQJLJ�PLW�G HU�0RGHOOLHUXQJ�YRQ�(QWZLFNOXQJVSU R�]HVVHQ�XQG�VWHOOW�GDV�.RQ]HSW�GHV�HQWVFKHLGXQJVRULHQWLHUWHQ�(QWZLFNOXQJVSUR]HVVHV�YRU��,P�]ZHLWHQ�$EVFKQLWW�ZLUG�GDUDXI�HLQJHJDQJHQ��ZLH�(QWZLFNOXQJVSURGXNWH�XQG�JHJHQVH L�WLJH� =XVDPPHQKlQJH� PRGHOOLHUW� ZHUGHQ� N|QQHQ�� 'D U�EHU� KLQDXV� ZLUG� HLQ� %H]XJ� ]XU�0RGHOOLHUXQJ� YRQ� (QWZLFNOXQJVSUR]HVVHQ� KHUJHVWHOOW�� ,Q� EHLGHQ� $ EVFKQLWWHQ� ZHUGHQ�3ULQ]LSLHQ�XQG�0|JOLFKNHLWHQ�]XU�%HVFKUHLEXQJ�HLQHV�0RGHOOV�YR UJHVWHOOW��
'DUDXI�DXIEDXHQG�ZLUG�LQ�.DSLWHO�� HLQ�0RGHOO�GHU�(QWZLFNOXQJVSURGXNWH�I�U�GDV�5HTX L�UHPHQWV� (QJLQHHULQJ� NRPSOH[HU� 6WDQGDUGVRIWZDUH� SUlVHQWLHUW�� 'HU� HUVWH�$ EVFKQLWW� JLEW�HLQHQ�hEHUEOLFN� �EHU� GDV�.DSLWHO��$QVFKOLH�HQG�ZHUGHQ� GLH�%HVWDQGWHLOH� GHV�0 RGHOOV��JHJOLHGHUW�QDFK�*UXQGHOHPHQWHQ��VWUDWHJLVFKHU�6 WUXNWXULHUXQJ�XQG�RSHUDWLYHU�6WUXNWXUL H�UXQJ�� YRUJHVWHOOW��6FKOLH�OLFK� HQGHW�GDV�.DSLWHO�PLW� HLQHU�(UOlXWHUXQJ�YRQ�1XW]XQJVS R�WHQWLDOHQ� GHV� 0RGHOOV� I�U� GDV� 5HTXLUHPHQWV� (QJLQH HULQJ�� GDV� 5HTXLUHPHQWV� 0DQDJH �PHQWV�XQG�GDV�.RQILJXUDWLRQV �0DQDJHPHQW��
'DV�DQVFKOLH�HQGH�.DSLWHO�� SUlVHQWLHUW�6SH]LILNDWLRQVWHFKQLNHQ�I�U�GDV�LP�YRUKHUJHKH Q�GHQ�.DSLWHO� YRUJHVWHOOWH�0RGHOO� GHU�(QWZLFNOXQJVSURGXNWH��'DEHL�HUOlXWHUW�HV�]XQlFKVW�EHVWHKHQGH�$QVlW]H�]XU�6SH]LILNDWLRQ�XQG�HQWZLFNHOW�GDUDXV�DQVFKO LH�HQG�(UJlQ]XQJHQ�E]Z��QHXH�7HFKQLNHQ�
,Q�.DSLWHO� � ZLUG� HLQH�%HZHUWXQJVPHWKRGH�SUlVHQWLHUW�� GLH� ]XU�8QWHUVW�W]XQJ�YRQ�(Q W�VFKHLGXQJHQ� LQQHUKDOE�YRQ�(QWZLFNOXQJVSUR]HVVHQ�DQJHZHQGHW�ZHUGHQ�NDQQ�� ,P�HUVWHQ�GUHL� $EVFKQLWWH� EHVFKlIWLJHQ� VLFK� PLW� EHVWHKHQGHQ� %HZHUWXQJVPHWKRGHQ�� 6R� ZHUGHQ�(OHPHQWH� HLQHU� %HZHUWXQJ� XQG�0HUNPDOH� E]Z�� %DXVWHLQH� EHVWHKHQGHU� %HZHUWXQJVP H�WKRGHQ� YRUJHVWHOOW�� $XIEDXHQG� DXI� H[LVWLHUHQGHQ� %HZHUWXQJVPHWKRGHQ� ZHUGHQ� LP� $ Q�VFKOXVV� GDUDQ� QHXH� %HZHUWXQJVNRQ]HSWH� I�U� GDV� 5HTXLUHPHQWV� (QJLQHHULQJ� NRPSOH[HU�6WDQGDUGVRIWZDUH�SUlVHQWLHUW�
$OOH� LQ� GHQ� YRUDQJHKHQGHQ�.DSLWHOQ� YRUJHVWHOOWHQ�7HLOH� GHU�$UEHLW�ZHUGHQ�PLW� GHP� LQ�.DSLWHO� � YRUJHVWHOOWHQ� 3UR]HVVPRGHOO� I�U� GDV� 5HTXLUHPHQWV� (QJLQHHULQJ� NRP SOH[HU�6WDQGDUGVRIWZDUH� LQWHJULHUW�� 'HU� HUVWH�$EVFKQLWW� VWHOOW� HLQ�*HVDPWNRQ]HSW� GHV� 3UR]HV V�PRGHOOV�YRU��$QVFKOLH�HQG�ZHUGHQ�5ROOHQ��GDV�NRQWLQXLHUOLFKH�+HUDXVDUEHLWHQ�XQG�]\NO L�VFKH� 3KDVHQ� GHV� 3UR]HVVPRGHOOV� SUlVHQWLHUW�� (LQ� GXUFKJlQJLJHV� %HLVSLHO� LOOXVWUL HUW� GDV�JHJHQVHLWLJH�:HFKVHOVSLHO�]ZLVFKHQ�$NWLYLWlWHQ�GHV�3UR]HVVPRGHOOV��DQJHZHQGHWHU�0 H�WKRGHQ�XQG�GHP�0RGHOO�GHU�(QWZLFNOXQJVSURGXNWH�
6FKOLH�OLFK� IDVVW� .DSLWHO�� GLH�$UEHLW�]XVDPPHQ�XQG�JLEW�HLQHQ�$XVEOLFN�DXI�P|JO LFKH�3UD[LVHLQI�KUXQJHQ�XQG�DXI�RIIHQH�ZLVVHQVFKDIWOLFKH�)UDJHVWHOOXQJHQ�
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.DSLWHO��
%HVWHKHQGH�5HTXLUHPHQWV�(QJLQHHULQJ�$QVlW]H
'LHVHV� .DSLWHO� ZLGPHW� VLFK� GHP� 6WDQG� GHU�:LVVHQVFKDIW� XQG� 3UD[LV� LP�5HTX LUHPHQWV�(QJLQHHULQJ��'DV�5HTXLUHPHQWV� (QJLQHHULQJ� LVW� QRFK� HLQH� XQUHLIH� )RUVFKXQJVGLV]LSOLQ��'LHV� ]HLJW� VLFK� GDULQ�� GDVV� LQ� YHUVFKLHGHQHQ� QHXHUVFKHLQHQGHQ�%�FKHUQ� �YJO�� ]XP�%H L�VSLHO� >.6���� 66��D��:LH��@� HLQ� VHKU� XQWHUVFKLHGOLFKHV� 6SHNWUXP� YRQ�0 HWKRGHQ� XQG�$QVlW]HQ�HLQJHVHW]W�ZLUG��*XWH�$UWLNHO�]XU�(LQI�KUXQJ�VLQG� > )LQ����3RK��@�� ,Q� >)LQ��@�ZLUG� HLQH�$EJUHQ]XQJ�XQG� HLQH�(LQRUGQXQJ�GHV�5HTXLUHPHQWV�(QJ LQHHULQJV� ]X� DQGHUQ�7KHPHQIHOGHUQ� YRUJHQRPPHQ�� ,QVEHVRQGHUH� ZLUG� HLQ� %H]XJ� ]XU� 2UJDQLVDWLRQ� XQG� ]X�XQWHUVFKLHGOLFKHQ� 7lWLJNHLWHQ� LQQHUKDOE� HLQHU� 6RIWZDUHILUPD� KHUJHVWHOOW�� > 3RK��@� EH�VFKlIWLJW�VLFK�PLW�.HUQDNWLYLWlWHQ�GHV�5HTXLUHPHQWV�(QJLQHHULQJV��'D]X�ZLUG�HLQ�hEH U�EOLFN� �EHU� LQ� GHU� 3UD[LV� YRUJHVFKODJHQH� 6WDQGDUGV�� 9HUIDKUHQVDQZHL VXQJHQ� XQG�HLQVHW]EDUH� %HVFKUHLEXQJVWHFKQLNHQ� JHJHEHQ�� 9RU� DOOHP� ZHUGHQ� DNWXHOOH� )RUVFKXQJ V�ULFKWXQJHQ� YRUJHVWHOOW�� 'DV� YRUOLHJH QGH� .DSLWHO� EDVLHUW� DXI� $XVVFKQLWWHQ� GHU� HLJHQHQ�3XEOLNDWLRQ�>'HL��F@��'LHVH�ZXUGHQ�XP�QHXHUH�$QVlW]H�HUZH LWHUW�
'LH� IROJHQGHQ�$EVFKQLWWH� VWHO OHQ� KLQVLFKWOLFK� GHU� =LHOH� GHU�$UEHLW� �YJO��$EVFKQLWW� �����UHOHYDQWH�)RUVFKXQJVHUJHEQLVVH�YRU��6LH�ZHUGHQ�DQKDQG�GHU�LQ�$EVFKQLWW� ��� HLQJHI�KU�WHQ�*OLHGHUXQJ�SUlVHQWLHUW��$QVlW]H�� GLH� LQ� XQWHUVFKLHG OLFKHQ�3KDVHQ� GHV�5HTXLUHPHQWV�(QJLQHHULQJV�JHQXW]W�ZHUGHQ�N|QQHQ��ZHUGHQ�GHQ�$EVFKQLWWHQ�DXIJUXQG�LKUHU�KDXSWVlF K�OLFKHQ�9HUZHQGXQJ�]XJHRUGQHW��,P�HUVWHQ�$EVFKQLWW� ��� ZHUGHQ�$QVlW]H�]XP�+HUDXVD U�EHLWHQ�YRQ�$QIRUGHUXQJHQ�HUOlXWH UW��'DQDFK� IROJW� LQ�$EVFKQLWW� ��� HLQH�hEHUVLFKW��EHU�$UEHLWHQ�]XU�9HUKDQGOXQJ��,Q�$EVFKQLWW� ��� ZHUGHQ�6SH]LILNDWLRQVWHFKQLNHQ�YRUJ HVWHOOW��6FKOLH�OLFK�ZHUGHQ�$QVlW]H�]XU�8QWHUVW�W]XQJ�GHU�9HUIROJE DUNHLW�LQ�$EVFKQLWW���� GDUJH�VWHOOW��,Q�GHQ�$EVFKQLWWHQ�ZLUG�MHZHLOV�NXU]�HUOlXWHUW��ZLH�VLFK�GLHVH�$QVlW]H�LQ�GHQ�QHXHQ�9RUVFKOlJHQ�GHU�YRUOLHJHQGHQ�$UEHLW�HLQEHWWHQ��'DV�YRUOLHJHQGH�.DSLWHO�GLHQW�GHU�9R U�VWHOOXQJ�DOOJHPHLQHU�$QVlW]H�GHV�5HTXLUHPHQWV�(QJLQHHULQJV��)�U�VSH]LHOOH�)UDJHVWHOOX Q�JHQ� ZLUG� LQ� GHQ� HLQ]HOQHQ� .DSLWHOQ� DXI� ZHLWHUH� EHVWHKHQGH� $QVlW]H� JHVRQGHUW�HLQJHJDQJHQ�
��� +HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ%LVKHULJH�$QVlW]H�GHV�5HTXLUHPHQWV�(QJLQHHULQJV�JHKHQ�DXVVFKOLH�OLFK�Y RQ�HLQHP�GLUHN�WHQ�.RQWDNW�]XP�.XQGHQ�DXV��:LH� LQ�$EVFKQLWW� ����� HUOlXWHUW�� WULIIW�GLHV�EHL�6WDQGDUG�VRIWZDUH�QLFKW�LPPHU�]X��,P�IROJHQGHQ�8QWHUDEVFKQLWW� ����� ZHUGHQ�]XQlFKVW�DOOJHPHLQH�7HFKQLNHQ�]XP�+HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ�YRUJHVWHOOW��$QVFKOLH�HQG�ZHUGHQ�GLH�6]HQDULRDQDO\VH��$EVFKQLWW� �������XQG�GDV�3URWRW\SLQJ��$EVFKQLWW� �������HUOlXWHUW��'LHVH�
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EHLGHQ�7HFKQLNHQ�XQWHUVW�W]HQ�GHQ�EHV RQGHUV�VFKZLHULJHQ�7HLO�GHV�+H UDXVDUEHLWHQV�YRQ�$EOlXIHQ� I�U�6RIWZDUH�� ,Q�$EVFKQLWW� ��� ZLUG�HUOlXWHUW�� I�U�ZHOFKH�4XHOOHQ�XQG�.DQlOH�HLQ]HOQH�7HFKQLNHQ�]XP�+HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ�DQ�6WDQGDUGVRIWZDUH�HLQJ H�VHW]W�ZHUGHQ N|QQHQ�
����� $OOJHPHLQH�7HFKQLNHQ�]XU�:LVVHQVJHZLQQXQJ=X� GHQ� DOOJHPHLQHQ� 7HFKQLNHQ� JHK|UHQ� ]XQlFKVW� YHUVFKLHGHQH� )UDJHWHFKQLNHQ�� 'D]X�]lKOHQ� )UDJHERJHQLQWHUYLHZV�� RIIHQH� ,QWHUYLHZV� XQG�GLH�6HOEVWEHIUDJXQJ� >*R/��@��%HL�)UDJHERJHQLQWHUYLHZV�ZHUGHQ�.XQGHQ�VWULN W�QXU�YRUJHIHUWLJWHU�)UDJHQ� LQWHUYLHZHG��' D�PLW� N|QQHQ� YHUVFKLHGHQH� ,QWHUYLHZV� JXW� PLWHLQDQGHU� YHUJOLFKHQ� ZHUGHQ�� 2IIHQH� ,QWH U�YLHZV�]LHOHQ�KLQJHJHQ�DXI�GDV�+HUDXVDUEHLWHQ�VSH]LI LVFKHU�$QIRUGHUXQJHQ�GHU�%HIUDJWHQ�DE��'LH�6HOEVWEHIUDJXQJ�GLHQW�GHU�.RVWHQHLQVSDUXQJ��GD�VWDWW�GHV�.XQGHQ��GHU�(QWZLFNOHU�VHOEVW�DXIJUXQG�HLJHQHU�(UIDKUXQJHQ�$QIRUGHUXQJHQ�KHUDXVDUEHLWHW��'HU�(UIROJ�YRQ�% H�IUDJXQJVWHFKQLNHQ�LVW�VWDUN�YRQ�GHU�(UIDKUXQJ�GHV�,QWHUYLHZHUV�DEKl QJLJ�
1HEHQ�GHQ�%HIUDJXQJVWHFKQLNHQ�ZHUGHQ�$QIRUGHUXQJHQ�DXFK�D XV�GHU�N�QIWLJHQ�(LQVDW]�XPJHEXQJ�HLQHU�6RIWZDUH�DEJHOHLWHW��7HFKQLNHQ�VLQG�KLHU�KDXSWVlFKOLFK�GLH�(WKQRJUDSKLH�XQG� GDV� XQWHUQHKPHQV]LHORULHQWLHUWH� +HUDXVDUEHLWHQ�� %HL� GHU� (WKQ RJUDSKLH� DUEHLWHW� HLQ�0LWDUEHLWHU�GHV�6RIWZDUHKHUVWHOOHUV��EHU�HLQHQ�OlQJHUHQ�=HL WUDXP�LQ�GHU�2UJDQLVDWLRQ�GHV�.XQGHQ�PLW��XP�GRUW�GLH�$UEHLWVZHLVH�]X�HYDOXLHUHQ�XQG�GDUDXV�$QIRUG HUXQJHQ�DQ�GDV�3URGXNW� DE]XOHLWHQ� >6RP���@�� %HLP� XQWHUQHKPHQV]LH ORULHQWLHUWHQ� +HUDXVDUEHLWHQ� ZH U�GHQ� $QIRUGHUXQJHQ� DXV� GHQ� 8QWHUQHKPHQV]LHOHQ� GXUFK� HLQH� VXN]H VVLYH� 9HUIHLQHUXQJ�KLQVLFKWOLFK� GHV� N�QIWLJHQ� (LQVDW]EHUHLFKHV� GHU� 6RIWZDUH� DEJHOHLWHW�� +LHU]X� ]lKOW� DXFK�GDV�%XVLQHVV�3URFHVV�(QJLQHHULQJ �YJO�� >'DY��@��� EHL�GHP�6RIWZDUH� DOV�+LOIVPLWWHO�]XU�2SWLPLHUXQJ�YRQ�*HVFKlIWVSUR]HVVHQ�DQJ HVHKHQ�ZLUG�
=XU�(UOHLFKWHUXQJ�GHV�+HUDXVDUEHLWHQV�ZLUG�GLH�:LHGHUYHUZH QGXQJ�IU�KHU�JHVDPPHOWHU�$QIRUGHUXQJHQ� DQJHVWUHEW�� *UXQGODJH� VLQG� $QZHQGXQJVZLVVHQVEDQNHQ� XQG� DE VWUDNWH�0XVWHUDQIRUGHUXQJHQ� �YJO�� >0D/���� 5RE���� )RZ��@��� (LQH� DQGHUH�$UW� GHU�:LHGHUYH U�ZHQGXQJ� LVW� GDV�+HUDXVDUEHL WHQ� YRQ�$QIRUGHUXQJHQ� DXV� EHUHLWV� EHVWHKH QGHU� 6RIWZDUH��+LHU�ZLUG�PLW�+LOIH�EHNDQQWHU�5HYHUVH�(QJLQHHULQJ�0HWKRGHQ�JHDUEHLWHW��YJO��>5*6��@��
'LH�YRUJHVWHOOWHQ�7HFKQLNHQ�N|QQHQ�]XP�+HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ�DQ�NRPSO H�[H�6WDQGDUGVRIWZDUH�HEHQVR�JXW�ZL H�I�U�,QGLYLGXDOVRIWZDUH�YHUZHQGHW�ZHUGHQ��:lKUHQG�+HUVWHOOHU�YRQ�,QGLYLGXDOVRIWZDUH�PHKUIDFK�lKQO LFKH�3URMHNWH�GXUFKI�KUHQ��LQ�GHQHQ�DOWH�$QIRUGHUXQJHQ� ZLHGHUYHUZHQGHW� ZHUGHQ� N|QQHQ�� LVW� GLHVHU� )DOO� MHGRFK� EHL� 6WDQGDU G�VRIWZDUH�HKHU�VHOWHQ�DQ]XWUHIIHQ��
����� 6]HQDULRDQDO\VH'LH� 6]HQDULRDQDO\VH� LVW� HLQ� SRSXOlUHV� 0LWWHO� ]XP� +HUDXVDUEHLWHQ� YRQ� $EOlXIHQ� HLQHV�6RIWZDUHV\VWHPV��6]HQDULHQ�GHILQLHUHQ�GDEHL�H[HPSOD ULVFKH�1XW]XQJHQ�HLQHV�6\VWHPV��,Q�GHU�6]HQDULRDQDO\VH�ZHUGHQ�JHPHLQVDP�PLW�GHP�.XQGHQ�RGHU�$QZH QGHU�6]HQDULHQ�HLQHU�]X�HQWZLFNHOQGHQ�6RIWZDUH�HUDUEHLWHW�
6]HQDULHQ�VLQG�YRUUDQJLJ�]XP�+HUDXVDUEHLWHQ�XQG�9HUKDQGHOQ�YRQ�$QIRUGHUXQJHQ�JHHL J�QHW��0LW�LKUHU�+LOIH�NDQQ�VHKU�VFKQHOO�HLQ�JUREHV�9HUVWlQGQLV��EHU�$EOlXIH�HLQHU�]X�HQ W�ZLFNHOQGHQ� 6RIWZDUH� JHZRQQHQ� ZHUGHQ�� ZD V� GDQQ� HLQH� VXN]HVVLYH� $EOHLWXQJ� YROO �



��

VWlQGLJHU�9HUKDOWHQVVSH]LILNDWLRQHQ�XQWHUVW�W]W��'DU�EHU�KLQDXV�N|QQHQ�VLH�DOV�*UXQGODJH�]XU�$EOHLWXQJ�YRQ�7HVWIlOOHQ�I�U�HLQH�VSlWHUH�9DOLGL HUXQJ�GLHQHQ�
6]HQDULRWHFKQLNHQ�KDEHQ�HLQ�ZHLWHV�$QZHQGXQJVVSHNWUXP��YJO��>3D H��@���GLH�YRP�+HU�DXVDUEHLWHQ�YRQ�$UEHLWVDEOlXIHQ��YJO��>3DH����37$��@�ELV�KLQ�]XU�2SWLPLHUXQJ�GHU�,QWH U�DNWLRQ� GHV�1XW]HUV�PLW� GHU�2EHUIOlFKH� GHU� 6RIWZDUH� UHLFKHQ��+LHU]X� H[LVWLHUHQ� VRZRKO�6\VWHPDWLVFKH�9RUJHKHQVZHLVHQ� DOV� DXFK� VSH]LILVFKH�%HVFKUHLEXQJVWHF KQLNHQ��=XU�$E�OHLWXQJ�YRQ�7HVWIlOOHQ� I�U�GLH�9DOLGLHUXQJ�ZHUGHQ�YHUVFKLHGHQH�PHKU�RGHU�ZHQLJHU�D X�WRPDWLVLHUEDUH�9RUJHKHQVZHLVHQ�>+VL�����5H5��@�YR UJHVFKODJHQ��
6]HQDULHQ�ZHUGHQ�QDFK�LKUHU�(UIDVVXQJ�LQ�GHQ�HLQ]HOQHQ�7HFKQLNHQ�XQWHUVFKLHGOLFK�ZH L�WHUYHUZHQGHW��=XU�8PVHW]XQJ�LQ�HLQH�9HUKDOWHQVVSH]LILNDWLRQ�H[LVWLHUHQ�XQWHUVFKLH GOLFKH�$QVlW]H��>5.:��@�VFKOlJW�HLQH�6\QWKHVH�LQ�HLQH�$UW�)OXVVGLDJUDPP�YRU��$QGHUH�$QVl W�]H�OHLWHQ�WHLOZHLVH�IRUPDO�XQG�GDPLW�DXWRPDWLVLHUEDU�>+VL�����.R0����.U���@�XQG�WHL O�ZHLVH�PHWKRGLVFK� LQIRUPHOO� >5%3���@�DXV�6]HQDULHQ�=XVWDQGVGLDJUDPPH�DE��7HLOZHLVH�GLHQHQ� 6]HQDULHQ� DOV� GLUHNWHU� 7HLO� GHU�6SH]LILNDWLRQ��(LQHQ� DX VI�KUOLFKHQ�hEHUEOLFN� ]X�6]HQDULHQ�JLEW�>5%&���@��
6]HQDULHQ�VLQG�LQWXLWLY�YHUVWlQGOLFK�XQG�ZHUGHQ�KHXWH�LQ�GHU�3UD[LV�EHUHLW V�KlXILJ�HLQJH�VHW]W��6LH�ZHUGHQ�QHEHQ�GHP�5HTXLUHPHQWV�(QJLQHHULQJ�DXFK�EHLP�'HVLJQ�YRQ�6RIWZDUH�YHUZHQGHW�� :HJHQ� LKUHU� DOOJHPHLQHQ� $QZHQGEDUNHLW� XQG� LKUHU� KlXILJ� LQIRUPHOOHQ�'DUVWHOOXQJ� EHVWHKW� MHGRFK� GLH� *HIDKU�� GDVV� 6]HQDULHQ� WHLOZHLVH� YRQ� YHUVFKLHGHQHQ/HXWHQ� XQWHUVFKLHGOLFK� LQWHUSUHWLHUW� ZHUGHQ��'DKHU� LVW� EHL� LKUHP�(LQVDW]� VWHWV� DXI� HLQH�NODUH�'HILQLWLRQ�GHV�NRQNUHWHQ�.RQWH[WHV�]X�DFKWHQ�
����� 3URWRW\SLQJ9HUKDOWHQVDQIRUGHUXQJHQ�ODVVHQ�VLFK�DXFK�JXW�PLW�+LOIH�GHV�3URWRW\SLQJV�KHUDXVJHDUEH L�WHW�� 3URWRW\SLQJ� XQG� 6]HQDULRWHFKQLNHQ� VLQG� QLFKW� NODU� YRQHLQDQGHU� ]X� WUHQQHQ�� EH]L H�KXQJVZHLVH�HUJlQ]HQ�VLFK�RIW�JHJHQVHLWLJ��0LW�6]HQDULRWHFKQLNHQ�ZHUGHQ�PHLVW�YLVLRQlUH�$EOlXIH� KHUDXVJHDUEHLWHW�� 'HPJHJHQ�EHU� VWHKHQ� EHLP� 3URWRW\SLQJ� $EOlXIH� DQ� HLQHP�JHJHEHQHQ�DEODXIIlKLJHQ�3URJUDPP�LP�0LWWHOSXQNW��1HEHQ�GHU�8QWHUVW�W]XQJ�GHV�5HTX L�UHPHQWV�(QJLQHHULQJV�NDQQ�3URWRW\SLQJ�DXFK�LQ�XQWHUVFKLHGOLFKHQ�3KDVHQ�GHU�6RIWZDU H�HQWZLFNOXQJ�HLQJHVHW]W�ZHUGHQ�
=ZHFN�GHV�3URWRW\SLQJV�LVW�QDFK�>6RP����3R:��@�HLQH�P|JOLFKVW�IU� K]HLWLJH�(YDOXDWLRQ�P|JOLFKHU� /|VXQJHQ� DQKDQG� DXVI�KUEDUHU� 3URJUDPPH�� 'LH� XQPLWWHOE DUH� 6LFKWEDUNHLW�HLQHV�3URJUDPPV�YHUEHVVHUW�GLH�.RPPXQLNDWLRQ�]ZLVFKHQ�.XQGHQ�XQG�6RIWZDUHKHUVWH O�OHUQ�� 'LHV� HUK|KW� GLH� 3ODQXQJVVLFKHUKHLW�� GLH� LQ� HLQHP� YHUULQJHUWHQ� bQGHUXQJVULVLNR�GXUFK�GLH�IU�K]HLWLJH�$EVWLPPXQJ�PLW�GHQ�.XQGHQ�UHVX OWLHUW�
9HUJOLFKHQ� ]X� IHUWLJHQ� 6RIWZDUHSURGXNWHQ� ZHUGHQ� EHLP� 3URWRW\SLQJ� $QIRUGHUXQJHQ�HUKHEOLFK� UHGX]LHUW�� XP� VFKQHOOHU� ]X� HLQHP� DXVI�KUEDUHQ� 3URJUDPP� ]X� NRPPHQ��'D]X�ZHUGHQ�VRZRKO�)XQNWLRQVXPIlQJH��GLH�4XDOLWlW RGHU�GLH�(IIL]LHQ]�YHUULQJHUW��'DV�([S H�ULPHQWLHUHQ�PLW�3URWRW\SHQ�VROO�DXFK�QHXH�$QIRUGHUXQJHQ�DXIGHFNHQ��
=XP�3URWRW\SLQJ�H[LVWLHUHQ�LVROLHUWH��YJO��>6RP����'DY��@��XQG�PLW�GHP�JHVDPWHQ�6RI W�ZDUH�(QJLQHHULQJ�LQWHJULHUWH�3UR]HVVPRGHOOH��YJO��>336��@���'LH (UVWHOOXQJ�YRQ�3URWRW\�SHQ� ZLUG� GXUFK� VSH]LHOOH� 3URJUDPPLHUVSUDFKHQ�� %DXVWHLQELEOLRWKHNHQ� XQG� &RGH �



��

JHQHUDWRUHQ�XQWHUVW�W]W��YJO�� >6RP����336����+X6��@���3URWRW\SHQ�N|QQHQ�ZLH�6]HQDULHQ�7HLO�GHU�6SH]LILNDWLRQ�RGHU�%DVLV�HLQHU�V\VWHPDWLVFKHQ�hEHUI�KUXQJ�LQ�H LQH�6SH]LILNDWLRQ�VHLQ�� -H� QDFK�$QVDW]�ZLUG� GHU� 3URWRW\SHQFRGH� LQ� GHU� ,PSOHPHQWLHUXQJ� GHU� HQGJ� OWLJHQ�6RIWZDUH�ZHLWHUYHUZHQGHW�RGHU�YHUZRUIHQ�
'DV�3URWRW\SLQJ�HUK|KW� DOOJHPHLQ�GLH�3URGXNWTXDOLWlW� XQG�GLH�3URGXNWLYLWlW��GD�QXU�D Q�KDQG�GHV�3URWRW\SHQ�HUPLWWHO WH�$QIRUGHUXQJHQ�UHDOLVLHUW�ZHUGHQ��YJO��>3R:��@���'DU�EHU�KLQDXV� VWHKHQ� OlQJHUHQ�(QWZLFNOXQJV]HLWHQ� N�U]HUH�7HVWSKDVHQ� JHJHQ�EHU��=XU�(LQI�K �UXQJ�HLQHV�3URWRW\SLQJ�9HUIDKUHQV�PXVV�MHGRFK�HLQ�KRKHU�(LQDUEHLWXQJVDXIZDQG�LQ�HQ W�VSUHFKHQGH� :HUN]HXJH� YHUDQVFKODJW� ZHUGHQ�� (LQH� *HIDKU� EHVWHKW� LQ� GHU� OHLFKWHQ�bQGHUEDUNHLW�GHV�3URWRW\SHQ��'DGXUFK�ZLUG�KlXILJ�]X�VHKU�DQ�'HWDLOV�H[SHULPHQWLHUW��ZDV�GHQ�6SH]LILNDWLRQVSUR]HVV�XQQ|WLJ� LQ�GLH�/lQJH�]LHKHQ�NDQQ��,Q�(LQ]HOIlOOHQ�I�KUWH�GLHV�LQ� GHU� 9HUJDQJHQKHLW� ]X� 9HU]|JHUXQJHQ� GHV� 3URMHNWDEODXIV� ELV� KLQ� ]XU� OHW]WHQGOLFKHQ�$XVOLHIHUXQJ��YJO��*ORVVDU��XQDXVJHUHLIWHU�3URWRW\SHQ�
��� 9HUKDQGOXQJ�YRQ�$QIRUGHUXQJHQ'LH� 9HUKDQGOXQJ� YRQ� $QIRUGHUXQJHQ� ZLUG� ELVKHU� ZHQLJ� PHWKRGLVFK� XQWHUVW�W]W�� (LQH�$XVQDKPH� VWHOOHQ� $UEHLWHQ� ]XU� .RQIOLNWD XIO|VXQJ� PLW� +LOIH� YRQ� 9LHZSRLQWV �YJO��>1.)��@�� GDU� GLH� LQ� GHQ� DQVFKOLH�HQGHQ� $EVlW]HQ� HUOlXWHUW� ZHUGHQ�� 'DU�EHU� KLQDXV�H[LVWLHUHQ�HLQLJH�ZHQLJH�$QVlW]H�]XU�8QWHUVW�W]XQJ�GHU�%HZHUWXQJ�XQG�3ULRULVLHUXQJ�YRQ�$QIRUGHUXQJHQ��+LHUDXI�ZLUG�LQ�.DSLWHO�� JHVRQGHUW�HLQJHJDQJHQ�
9LHZSRLQWV�VWHOOHQ�HLQ�.RQ]HSW�]XU�(QWZLFNOXQJ�YRQ�5HTXLUHPHQWV�(QJLQHHULQJ�0HWK R�GHQ� ]XU� 9HUI�JXQJ�� $QIRUGHUXQJVVSH]LILNDWLRQHQ� ZHUGHQ� KLHU� DXV� XQWHUVFKLHGOLFKHQ�6LFKWHQ�DXIJHEDXW��(LQ]HOQH�6LFKWHQ�IRNXVVLHUHQ� MHZHLOV�DXI�EHVWLPPWH�$VSHNWH�HLQHV�]X�HQWZLFNHOQGHQ� 6RIWZDUHV\VWHPV�� GLH� DXIJUXQG� YHUVFKLHGHQHU� (QWZLFNOHUUROOHQ� RGHU� X Q�WHUVFKLHGOLFKHU�%HVFKUHLEXQJVWHFKQLNHQ�EHWUDFKWHW�ZHUGHQ��9LHZSRLQW �$QVlW]H�XQWHUVW�W�]HQ� GHQ� (QWZXUI� YRQ� 5HTXLUHPHQWV� (QJLQHHULQJ �0HWKRGHQ�� GLH� HLQH� DXWRPDWLVFKH�(UNHQQXQJ�XQG�$XIO|VXQJ�YRQ�.RQIOLNWHQ�EHUHLWV�ZlKUHQG�GHU�(UVWHOOXQJ�YRQ�$QIRUG H�UXQJVVSH]LILNDWLRQHQ�HUP|JO LFKHQ��
5HTXLUHPHQWV� (QJLQHHULQJ� 0HWKRGHQ� EDXHQ� VLFK� QDFK� GHQ� 9LHZSRLQW �$QVlW]HQ� DXV�6LFKWYRUODJHQ� DXI�� 6LFKWYRUODJHQ� HQW KDOWHQ�*UXQGHOHPHQWH� HLQHU� 6LFKW� XQG� HLQHQ� VRJ H�QDQQWH�$UEHLWVSODQH��'LHVH�EHVFKUHLEHQ�XQWHUVFKLHGOLFKH�.RQVWUXNWLRQVVFKULWWH��PLW�GHUHQ�+LOIH�VLFK�VXN]HVVLYH�DXV�GHQ�*UXQGHOHPHQWHQ�6LFKWHQ�DXIEDXHQ�ODVVHQ��
%HLVSLHO�(LQH�6LFKWYRUODJH�I�U�HLQIDFKH�=XVWDQGVDXWRPDWHQ�EHVWHKW�DXV�GHQ�*UXQGHOHPHQ�WHQ� =XVWDQG� XQG� 7UDQVLWLRQ�� .RQVWUXNWLRQVVFKULWWH� EHVFKUHLEHQ� HLQ� NRQVLVWHQWHV�(LQI�JHQ�YRQ�=XVWlQGHQ�XQG�7UDQVLWLRQHQ��(LQ�P|JOLFKHU�.RQVWUXNWLRQVVFKULWW�Zl�UH�EHLVSLHOVZHLVH�GDV�(LQI�JHQ�HLQHU�7UDQVLWLRQ�]ZLVFKHQ�]ZHL�=XVWlQGHQ�
(LQ� $UEHLWVSODQ� NDQQ� GDU�EHU� KLQDXV� .RQVLVWHQ]EHGLQJXQJHQ� LQQHUKDOE� HLQHU� RGHU� ]X�DQGHUHQ� 6LFKWHQ� XQG� ]XJHK|ULJH� 3U�IDNWLRQHQ� HQWKDOWHQ�� )�U�.RQVWUXNWLRQVVFKULWWH� XQG�3U�IDNWLRQHQ�ZLUG�HLQH�H[DNWH�)RUPXOLHUXQJ�JHIRUGHUW��XP�VSlWHU�LQ�:HUN]HXJHQ� DXWRPD�WLVFK�XQWHUVW�W]W�ZHUGHQ�]X�N|QQHQ�



��

%HL� NRQVHTXHQWHU�$QZHQGXQJ� GHV�9LHZSRLQW �$QVDW]HV�ZLUG� GLH�9HUKDQGOXQJ� YRQ�$Q�IRUGHUXQJHQ� ZHVHQWOLFK� XQWHUVW�W]W�� 9RUDXVVHW]XQJ� KLHUI�U� LVW� MHGRFK� HLQH� ZHLWJHKHQG�SUl]LVH�XQG� IRUPDOH�)RUPXOLHUXQJ�HLQ]HOQHU�$QIRUGHUX QJHQ��9LHOH�$QIRUGHUXQJHQ�N|Q�QHQ� MHGRFK� QXU� LQIRUPHOO� IHVWJHKDOWHQ� ZHUGHQ�� ZRGXUFK� KLHUI�U� GHU� 9LHZSRLQW �$QVDW]�QLFKW�JHHLJQHW�LVW��'LH�YRUOLHJHQGH�$UEHLW�JUHLIW�GHQ�9LHZSRLQW �$QVDW]�LQVRIHUQ�DXI��GDVV�VLH�YHUVFKLHGHQH�6LFKWHQ�GHU�(QWZLFNOXQJ�XQG�HLQGHXWLJ H�%H]�JH�]ZLVFKHQ�GHQ�6LFKWHQ�LQ� HLQHP�0RGHOO� GHU�(QWZLFNOXQJVSURGXNWH� IHVWOHJW� �VLHKH� KLHU]X�$EVFKQLWWH� ������� ���XQG��.DSLWHO����
��� 6SH]LILNDWLRQ�YRQ�$QIRUGHUXQJHQ=XU�6SH]LILNDWLRQ�ZLUG�LQ�GHU�JlQJLJHQ�3UD[LV�VHKU�KlXILJ�EHOLHELJ�J HJOLHGHUWHU�3URVDWH[W�HLQJHVHW]W��'LH�*OLHGHUXQJ�NDQQ�GXUFK�GLH�$QZHQGXQJ�YRQ�6WDQGDUGV�XQG�9RUJHKHQVP H�WKRGHQ�XQWHUVW�W]W�ZHUGHQ��YJO��>'R7��@���'DU�EHU�KLQDXV�ZXUGH�LPPHU�ZLHGHU�YHUVXFKW��IRUPDOH� WH[WXHOOH� 6SH]LILNDW LRQVVSUDFKHQ� �YJO�� >%)*�����'XE��@�� ]X� GHILQLHUHQ��'LHVH�ILQGHQ�VHOWHQ�GLH�JHZ�QVFKWH�$N]HSWDQ]�EHL�$QZHQGHUQ�YRQ�6RIWZDUH�XQG�N|QQHQ�GDKHU�OHGLJOLFK� ]XU� .RPPXQLNDWLRQ� ]ZLVFKHQ� I�U� XQWHUVFKLHGOLFKH� 3KDVHQ� GHU� 6RIWZDUHHQ W�ZLFNOXQJ�]XVWlQGLJHQ�(QWZLFNOHUQ�HLQJHVHW]W�ZHUGHQ�
1HEHQ�GHU�WH[WXHOOHQ�6SH]LILNDWLRQ�ZHUGHQ�]XQHKPHQG�JUDSKLVFKH�%HVFKUHLEXQJVWHFKQ L�NHQ�HLQJHVHW]W��'HU�9RUWHLO� JHJHQ�EHU� HLQHU� UHLQ� WH[WXHOOHQ�6SH]LILNDWLRQ� OLHJW� LQ� HUVWHU�/LQLH� LQ�GHU�hEHUVLFKWOLFKNHLW�XQG� LQ� LKUHU LQWXLWLYHQ�'DUVWHOOXQJ�� ,Q�GHQ� OHW]WHQ�-DKUHQ�HQWVWDQG� KLHUI�U� GLH� PLWWOHUZHLOH� VHKU� SRSXOlUH� 8QLILHG� 0RGHOLQJ� /DQJXDJH� �80/��>5-%��@��� 'LHV� LVW� HLQH� 6DPPOXQJ� XQG�9HUHLQKHLWOL FKXQJ� YRQ�%HVFKUHLEXQJVWHFKQLNHQ�XQWHUVFKLHGOLFKHU�6RIWZDUHHQWZLFNOXQJV �0HWKRGHQ�]XU�'DUVWHOOXQJ�YHUVFKLHGHQHU�$VSHN�WH� LQ�GHU�6RIWZDUHHQWZLFNOXQJ��'LH�80/�KDW�VLFK�PLWWOHUZHLOH�]X�HLQHP�GH�IDFWR�6WD Q�GDUG� I�U� %HVFKUHLEXQJVWHFKQLNHQ� LP� 6RIWZDUH� (QJLQHHULQJ� LQ� GHU� LQGXVWULHOOHQ� 3UD[LV�GXUFKJHVHW]W��6LH�LVW�DOV�RIIHQHU�6WDQGDUG�PLW�YLHO HQ�VSH]LILVFKHQ�'LDOHNWHQ�]X�YH UVWHKHQ��GHQHQ�WHLOV�XQWHUVFKLHGOLFKH�6HPDQWLNHQ�XQWHUOHJW�VLQG�
(LQH�HLQGHXWLJH�6HPDQWLN�LQQHUKDOE�HLQHV�$QZHQGXQJVEHUHLFKHV�NDQQ�GLH�9HUVWl QGLJXQJ�]ZLVFKHQ� DQ� YHUVFKLHGHQHQ� 3KDVHQ� EHWHLOLJWHQ� (Q WZLFNOHUQ� YHUEHVVHUQ�� =XU�.RPPXQL�NDWLRQ� ]ZLVFKHQ� .XQGHQ� XQG� (QWZLFNOHUQ� N|QQHQ� GLHVH� %HVFKUHLEXQJVWHFKQ LNHQ� DXFK�YHUZHQGHW�ZHUGHQ��+LHUEHL�PXVV�MHGRFK�GDUDXI�JHDFKWHW�ZHUGHQ��GDVV�.XQGHQ�PHLVW�HLQ�LQGLYLGXHOOHV�LQWXLWLYHV�9HUVWlQGQLV�HLQHU�%HVFKUHLEXQJ�KDEHQ��GDV�QLFKW�JHQDX�PLW�GHU HQ�HLQGHXWLJHQ� 6HPDQWLN� �EHUHLQVWLPPW�� 7URW]GHP� NDQQ� GLH�%HVFKUHLEXQJ�PLW�+LOIH� HLQHU�JUDSKLVFKHQ�%HVFKUHLEXQJVWHFKQLN�GLH�9HUVWlQGLJXQJ�]Z LVFKHQ�.XQGHQ�XQG�(QWZLFNOHUQ�YHUEHVVHUQ��'HU�(LQVDW]�GHU�80/�LP�5HTXLUHPHQWV�(QJLQHHULQJ�ZLUG�VLFK�GDKHU�LQ�= X�NXQIW QRFK�PHKU�YHUVWlUNHQ��
(V� H[LVWLHUHQ� XQWHUVFKLHGOLFKVWH� %HVWUHEXQJHQ� KLQVLFKWOLFK� GHU� (QWZLFNOXQJ� YRQ� % H�VFKUHLEXQJVWHFKQLNHQ� I�U� YHUVFKLHGHQVWH� $QZHQGXQJVEHUHLFKH�� 8QJHDFKWHW� GDYRQ� VLQG�NDXP�$QVlW]H� ]XU� %HVFKUHLEXQJ�ZHVHQWOLFKHU�$VSHNWH� GHV� 5HTXLUHPHQWV� ( QJLQHHULQJV�NRPSOH[HU�6WDQGDUGVRIWZDUH�]X�ILQGHQ��'DKHU�ZLUG�KLHUDXI�LQ� .DSLWHO�� JHVRQGHUW�HLQJH�JDQJHQ�
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��� 9HUIROJEDUNHLW%HVWHKHQGH�$QVlW]H�]XU�9HUIROJEDUNHLW� ODVVHQ�VLFK�QDFK�$EVFKQLWW� ����� LQ�$QVlW]H�]XU�KRUL]RQWDOHQ� XQG� ]XU� YHUWLNDOHQ�9HUIROJEDUNHLW� XQWHUWHLOHQ��'DV�5HTXLUHPHQWV�0DQDJ H�PHQW� �YJO�� >*R)���� )L(��@�� DOV� 7HLOJHELHW� GHV�5HTXLUHPHQWV�(QJLQHHULQJV� EHIDVVW� VLFK�YRUUDQJLJ�PLW�GHU�YHUWLNDOHQ�9HUIROJEDUNHLW��'LH�KRUL]RQWDOH�9HUIROJEDUNHLW�LVW� KLQJHJHQ�]HQWUDOHU� ,QKDOW� GHV� .RQILJXUDWLRQV �0DQDJHPHQWV�� ,Q� GHQ� IROJHQGHQ� 8QWHUDEVFKQLWWHQ�ZHUGHQ�GLHVH�EHLGHQ�5LFKWXQJHQ�HUOlXWHUW�
����� +RUL]RQWDOH�9HUIROJEDUNHLW�GXUFK�.RQILJXUDWLRQV�0DQDJHPHQW�'DV� .RQILJXUDWLRQV�0DQDJHPHQW� I�U� 6RIWZDUH� �RGHU� DXFK� 6RIWZDUH �.RQILJXUDWLRQV�0DQDJHPHQW�JHQDQQW��EHKDQGHOW�GLH�V\VWHPDWLVFKH�,GHQWLILNDWLRQ��2UJDQLVDWLRQ�XQG�.R Q�WUROOH� YRQ� bQGHUXQJHQ� HLQHV� 6\VWHPV� XQG� VHLQHU� =HUO HJXQJVHLQKHLWHQ� �YJO�� >%DE����5XG��@���6HLQHQ�8UVSUXQJ�KDW�GDV�6RIWZDUH �.RQILJXUDWLRQV�0DQDJHPHQW�LQ�GHU�9HUZDO�WXQJ� YRQ� =HUOHJXQJVHLQKHLWHQ� GHU� ,PSOHPH QWLHUXQJ� YRQ� 6RIWZDUHV\VWHPHQ�� DOVR� GHUHQ�4XHOOFRGHGDWHLHQ��
=LHO�ZDU� KLHUEHL� HLQHUVHLWV� HLQH� IHKOHUIUHLH�:HLWHUHQWZLFNOXQJ�HLQ]HOQHU�=HUOHJXQJVHL Q�KHLWHQ�GXUFK�HLQH�9HUZDOWXQJ�XQWHUVFKLHGOLFKHU�9HUVLRQHQ�GHU�4X HOOFRGHGDWHLHQ�]X�XQ�WHUVW�W]HQ�� %HL� 9HUVLRQHQ� LP� 6LQQH� GHV� .RQILJXUDWLRQ V�0DQDJHPHQWV� ZLUG� ]ZLVFKHQ�5HYLVLRQHQ�XQG�9DULDQWHQ�XQWHUVFKLHGHQ��5HYLVLRQHQ�GLHQHQ�GHU�:HLWHUHQ WZLFNOXQJ�GHU�6RIWZDUH��EHLVSLHOVZHLVH�GHU�)HKOHUEHKHEXQJ��'DKHU�HUVHW]HQ�QHXH�MHZHLOV lOWHUH�5HYLVL�RQHQ� HLQHU� =HUOHJXQJVHLQKHLW�� 9DULDQWHQ� GLHQHQ� GHU� YHUWHLOWHQ� :HLWHUHQ WZLFNOXQJ� GHU�VHOEHQ�4XHOOGDWHLHQ�� XP�YRUUDQJLJ�(QWZLFNOXQJV]HLWHQ� ]X� YHUN�U]HQ��+LH UEHL�PXVV� GDV�.RQILJXUDWLRQV�0DQDJHPHQW�0HFKDQLVPHQ� ]XU�:LHGHUYHUHLQXQJ�YHUVFKLHGHQHU�9D ULDQ�WHQ�XQWHUVW�W]HQ��
$QGHUHUVHLWV� XQWHUVW�W]W� GDV� .RQILJXUDWLRQV �0DQDJHPHQW� HLQH� IHKOHUIUHLH� .RPSRVLW LRQ�GHU�=HUOHJXQJVHLQKHLWHQ�]X�HLQHP�LQWHJULHUWHQ�6RIWZDUHV\VWHP��$XIJDEH�KLHUEHL�LVW��IHV W�]XOHJHQ��ZHOFKH�9HUVLRQHQ�YHUVFKLHGHQHU�=HUOHJXQJVHLQKHLWHQ�XQ WHU�ZHOFKHQ�%HGLQJXQ�JHQ� YHUNQ�SIW� ZHUGHQ� N|QQHQ�� (LQH� 9H UNQ�SIXQJ� EHVWLPPWHU� 9HUVLRQHQ� YRQ�=HUOHJXQJVHLQKHLWHQ�ZLUG�DOV�.RQILJXUDWLRQ GHV�6RIWZDUHV\VWHPV�EH]HLFKQHW��
0LWWOHUZHLOH� EHVFKUlQNW� VLFK� GDV� 6RIWZDUH �.RQILJXUDWLRQV�0DQDJHPHQW� QLFKW�PHKU� DXI�GLH� ,PSOHPHQWLHUXQJ�� VRQGHUQ� XQWHUVW�W]W� GDV� bQGHUXQJVPDQDJHPHQW� GHV� J HVDPWHQ�6RIWZDUHOHEHQV]\NOXV��6RPLW�ZHUGHQ�VlPWOLFKH�'RNXPHQWH�YRP�5HTXLUHPHQWV�(QJLQH H�ULQJ�ELV�KLQ�]XU�,QEHWULHEQDKPH�PLW�LQ�GDV�.RQILJXUDWLRQV �0DQDJHPHQW�HLQEH]RJHQ��
%HVWHKHQGH�$QVlW]H��YJO �� >&R:��@��]XU�8QWHUVW�W]XQJ�GHU�:HLWHUHQWZLFNOXQJ�YRQ�=H U�OHJXQJVHLQKHLWHQ� DUEHLWHQ� DXI� GHP� 3ULQ]LS� GHU� 'HOWD �6SHLFKHUXQJ� YRQ� 'RNXPHQWHQ��'XUFK� GLHVH� 7HFKQLN� ZHUGHQ� 8QWHUVFKLHGH� ]ZLVFKHQ� YHUVFKLHGHQHQ� 9H UVLRQHQ� HLQHV�'RNXPHQWV� WRROXQWHUVW�W]W� LGHQWLIL]LHUW �� 6R� ODVVHQ� VLFK� QDFKWUlJOLFK� bQGHUXQJHQ� JXW�QDFKYROO]LHKHQ�� .ODVVLVFKH� :HUN]HXJH� KLHUI�U� VLQG� 6&&6� XQG� 5&6� �YJO�� >5RF����7LF��@���6WDWW�GHU�'HOWD�6SHLFKHUXQJ�N|QQHQ�DXFK�bQGHUXQJVSURWRNROOH�JHVSHLFKHUW�ZH U�GHQ�� GLH� MHGH� HLQ]HOQH� bQGHUXQJ� DQ� HLQHP�'RNXPHQW� QDFKYROO]LHKEDU�PDFKHQ��8QWH U�VFKLHGOLFKH�9HUVLRQHQ�N|QQHQ�KLHU�DXVJHKHQG�YRQ�HLQHU�%DVLVYHUVLRQ�JHQHULHUW�ZHUGHQ��%LVKHULJH�.RQILJXUDWLRQV�0DQDJHPHQW�:HUN]HXJH� XQWHUVW�W]HQ� GLH�9HUVLRQLHUXQJ� WH[ W�EDVLHUWHU� 'RNXPHQWH�� 'HU]HLW� ZLUG� DQ� .RQ]HSWHQ� ]XU� 'HOWD �6SHLFKHUXQJ� JUDSKLVFKHU�%HVFKUHLEXQJVWHFKQLNHQ��ZLH�EHLVSLHOVZHLVH�GHU�80/��JHDUEH LWHW�
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8P�GLH�IHKOHUIUHLH�.RPSRVLWLRQ�HLQ]HOQHU�=HUOHJXQJVHLQKHLWHQ�]X�XQWHUVW�W]HQ��VFKODJHQ�$QVlW]H� GHV� .RQILJXUDWLRQV�0DQDJHPHQWV� GLH� )RUPXOLHUXQJ� YRQ� .RPSRVLW LRQVUHJHOQ�YRU�� 'LHVH� EHVFKUHLEHQ�� XQWHU� ZHOFKHQ� %HGLQJXQJHQ� HLQ]HOQH� =HUOHJXQJVHLQKHLWHQ� ] X�VDPPHQ�IXQNWLRQLHUHQ��%HLVSLHOVZHLVH�NDQQ�GLH�%HGLQJXQJ�IRUPXOLHUHQ��GDVV�HLQH�=HUO H�JXQJVHLQKHLW�$� LQ�9HUVLRQ� ��PLW� =HUOHJXQJVHLQKHLW�%� LQ�9HUVLRQ� �����9H UVLRQ� ���� XQG�9HUVLRQ�����NRPSRQLHUW�ZHUGHQ�NDQQ��)�U�4XHOOFRGHGDWHLHQ�N|QQHQ�VLFK�DQGHUH�%HGL Q�JXQJHQ� EHLVSLHOVZHLVH� DXFK� DXI� GLH� %HVFKUHLEXQJ� YRQ� )ODJV� I�U� GLH� &RPSLOLHUXQJ� GHU�'DWHL� EH]LHKHQ�� )�U� .RPSRVLWLRQVUHJHOQ� N|QQHQ� QHEHQ� LQIRUPHOOHQ� DXFK� IRUPDOH� % H�VFKUHLEXQJHQ�]XP�(LQVDW]�NRPPHQ�>:HV��@��9RUWHLO�LVW�GDEHL�GLH�0|JOLFKNHLW�GHU�ZHU N�]HXJXQWHUVW�W]WHQ�.RPSRVLWLRQ�GHU�=HUO HJXQJVHLQKHLWHQ�
����� 9HUWLNDOH�9HUIROJEDUNHLW�GXUFK�5HTXLUHPHQWV�0DQDJHPHQW,P�*HJHQVDW]�]XU�KRUL]RQWDOHQ�9HUIROJEDUNHLW�EHVFKlIWLJW�VLFK�GDV�5HTXLUHPHQWV�0DQ D�JHPHQW PLW�GHU�YHUWLNDOHQ�9HUIROJEDUNHLW�YRQ�$QIRUGHUXQJHQ��=XU�8 QWHUVW�W]XQJ�GHU�3UH�9HUIROJEDUNHLW�ZLUG�LQ�>*RW��@�HLQ�XPIDQJUHLFKHU�/|VXQJVDQVDW]�EHKDQGHOW��9HUXUVDFKHU�HLQHU�$QIRUGHUXQJ�LVW�QLFKW�LPPHU�JHQDX�HLQH�3HUVRQ��'DKHU�ZXUGH�LQ�GLHVHU�$UEHLW�HLQ�0RGHOO� VRJHQDQQWHU� %HLWUDJVVWUXNWXUHQ� HUVWHOOW�� 'LHVH� GRNXPHQWLHUHQ� GHQ�ZHFKVHOVHLW L�JHQ�(LQIOXVV� YHUVFKLHGHQHU�3HUVRQHQ� XQG� LKUH�5ROOHQ�KLQVLFKWOLFK�GHU�(QWVWHKXQJ�HLQHU�$QIRUGHUXQJ��%HWHLOLJWH�3HUVRQHQ�XQG�$UW�GHU�(QWVW HKXQJ�HLQHU�$QIRUGHUXQJ�ODVVHQ�VLFK�GDGXUFK� OHLFKW� DQDO\VLHUHQ� XQG� QDFKYROO]LHKHQ�� 'L HVHU� $QVDW]� UHLFKW� ]XU� 3UH�9HUIROJEDUNHLW� NRPSOH[HU� 6WDQGDUGVRIWZDUH� QLFKW� DXV�� ,QVEHVRQGHUH� KL QVLFKWOLFK� GHU�(UIDVVXQJ� YRQ�$QIRUGHUXQJHQ� DXV� XQWHUVFKLHGOLFKHQ�4XHOOHQ� XQG�.DQlOHQ�PXVV� HV� H U�JlQ]W�ZHUGHQ��+LHU]X�ZLUG�LQ�$EVFKQLWW� ����� HLQ�JHVRQGHUWHV�(QWZLFNOXQJVSURGXNW�HL Q�JHI�KUW�
9RUDXVVHW]XQJ� HLQHU� O�FNHQORVHQ� 3RVW �9HUIROJEDUNHLW� YRQ� $QIRUGHUXQJHQ� ZlUH� HLQH�HLQGHXWLJH�0RGHOOYRUVWHOOXQJ�HLQHV�VFKULWWZHLVHQ�hEHUJDQJV�YRQ�HLQHU�$QIRUG HUXQJVVSH�]LILNDWLRQ�]X�HLQHP�IHUWLJHQ�6\VWHP��$XI�HLQHP�VHKU�HLQJHVFKUlQNWHQ�%HUHLFK�H[LVWLHUHQ�KLHUI�U�$QVlW]H�PLW�GHWDLOOLHUWHQ�.RQVWUXNWLRQV � XQG�9HUIHLQHUXQJVUHJHOQ��YJO��]XP�%H L�VSLHO� >6+%���� 5XP��@��� 9RUWHLO� HLQHV� GHUDUWLJHQ�0RGHOOV� ZlUH� GLH�0|JOLFKNH LW� HLQHU�DXWRPDWLVLHUEDUHQ�3URWRNROOLHUXQJ�GXUFKJHI�KUWHU�(QWZLFNOXQJVVFKULWWH�
'HU]HLW� H[LVWLHUW� QRFK� NHLQ� GHUDUWLJHV�0RGHOO��'DKHU� YHUZHQGHW�PDQ� LQ� GHU� 3UD[LV� GDV�HLQIDFKH�3ULQ]LS��YHUVFKLHGHQDUWLJVWH�$UWHIDNWH�GHU�(QWZLFNOXQJ�GXUFK�DWWULEXWLHUWH�$VV R�]LDWLRQHQ� ]XHLQDQGHU� LQ� %H]XJ� ]X� VHW]HQ��$WWULEXWH� �YJO�� ]XP�%HLVSLHO� >583��@�� HLQHU�$VVR]LDWLRQ�NHQQ]HLFKQHQ�GDEHL�GLH�$UW�GHV�%H]XJV�]ZHLHU�$UWHIDNWH��6R�NDQQ�EHLVSLHO V�ZHLVH� HLQH� $VVR]LDWLRQ� GHQ� 3KDVHQ�EHUJDQJ� HLQHU� $QIRUGHUXQJ� ]X� XQWHUVFKLHGOLFKHQ�7HLOHQ�GHV�'HVLJQV�QDFKYROO]LHKEDU�PDFKHQ��'LHVH�0HWKRGH�LVW�VHKU�DXIZHQGLJ��GD�MHGH�$VVR]LDWLRQ�HLQ]HOQ�SHU�+DQG�IHVWJHOHJW�ZH UGHQ�PXVV��'HU]HLW�H[LVWLHUHQ�DXI�GHP�0DUNW�YHUVFKLHGHQH� 5HTXLUHPHQWV� 0DQDJHPHQW �:HUN]HXJH�� GLH� HLQH� 9HUZDOWXQJ� GHUDUWLJHU�$VVR]LDWLRQHQ� XQWHUVW�W]HQ� �YJO�� >+HU���� -+.���@��� (V�ZLUG� LQWHQVLY� GDUDQ� JHD UEHLWHW��DQGHUH� 6RIWZDUHZHUN]HXJH��ZLH� EHLVSLHOVZHLVH�80/ �(GLWRUHQ��PLW� GHUDUWLJHQ�5HTXLUH�PHQWV�0DQDJHPHQW�:HUN]HXJHQ�]X�LQWHJULHUHQ�
,QVJHVDPW�EHIDVVHQ�VLFK�GDV�.RQILJXUDWLRQV �0DQDJHPHQW�XQG�DOV�DXFK�GDV�5HTXLUHPHQWV�0DQDJHPHQW�PLW� lKQOLFKHQ�3UREOHPVWHOOXQJHQ��'DPLW� LVW� HLQH� VWlUNHUH� ,QWHJUDWLRQ� YR U�KDQGHQHU�$QVlW]H�GLHVHU�EHLGHQ�)RUVFKXQJVJHELHWH�QXW ]EULQJHQG��
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'DV�.RQILJXUDWLRQV�0DQDJHPHQW�EHIDVVW�VLFK�PLW�UHODWLY�JUREHQ�(LQKHLWHQ�GHU�6RIWZDU H�HQWZLFNOXQJ�� ZLH� 4XHOOGDWHLHQ�� 0RGXOHQ� RGHU� 6SH]LILNDWLRQHQ�� 'LH� REHQ� H UZlKQWHQ�.RPSRVLWLRQVUHJHOQ� EH]LHKHQ� VLFK� GDKHU� DXI� GLHVH� (LQKHLWHQ�� )�U� GDV� 'HVLJQ� XQG� GLH�,PSOHPHQWLHUXQJ�KlQJHQ�GLHVH�MHGRFK�YRUUDQJLJ�GDYRQ�DE��ZDV�HLQ]HOQH�=HUOHJXQJVHL Q�KHLWHQ�LQKDOWOLFK�OHLVWHQ��$QGHUV�DXVJHGU�FNW��VLQG�GLH�.RPSRVLWLRQVUHJHOQ�LQG LUHNW�GXUFK�GDV�JHJHQVHLWLJH�=XVDPPHQVSLHO�YRQ�$QIRUGHUXQJHQ�EHVWLPPW��GLH�HLQ]HOQH�=HUOHJXQJ V�HLQKHLWHQ� HUI�OOHQ�� 'DPLW� NDQQ� GDV� 5HTXLUHPHQWV� 0DQDJHPHQW� GDV� .RQILJXUDWLRQV �0DQDJHPHQW� LQ� GHU )HVWOHJXQJ� DGlTXDWHU�.RPSRVLWLRQVUHJHOQ� XQWHUVW� W]HQ��8PJHNHKUW�PXVV� LP� 5DKPHQ� GHV� 5HTXLUHPHQWV� 0DQDJHPHQWV� I�U� HLQH� 3RVW � 9HUIROJEDUNHLW� YRQ�$QIRUGHUXQJHQ�GLH�=XRUGQXQJ�YRQ�$QIRUGHUXQJHQ�]X�=HUOHJXQJVHLQKHLWHQ�GHV�.RQILJ X�UDWLRQV�0DQDJHPHQWV�QDFKYROO]LHKEDU�VHLQ��
:LH�GLH�,QWHJUDWLRQ�YRQ�.RQILJXUDWLRQV �0DQDJHPHQW�XQG�5HTXLUHPHQWV�0DQDJHPHQW�LP�5DKPHQ� GLHVHU� $UEHLW� HUUHLFKW� ZLUG�� HUOlXWHUW� YRU� DOOHP� $EVFKQLWW� ����� 'LH� YHUWLNDOH�9HUIROJEDUNHLW� YRQ� $QIRUGHUXQJHQ� ZLUG� GDU�EHU� KLQDX V� GXUFK� ZHLWHUH� (OHPHQWH� LP�0RGHOO� GHU� (QWZLFNOXQJVSURGXNWH� XQG� LP� 3UR]HVVPRGHOO� �YJO�� .DSLWHO� ��� XQWHUVW�W]W��(QWVSUHFKHQGH�.RQ]HSWH�KLHU]X�ZHUGHQ�LQ�.DSLWHO�� HUOlXWHUW�
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.DSLWHO��
*UXQGOHJHQGH�0RGHOOLHUXQJVNRQ]HSWH
(LQH� ]XQHKPHQGH�.RPSOH[LWlW�GHU�(QWZLFNOXQJVSUR]HVVHQ�HUIRUGHUW�HLQH�NODUH�6WUXNW X�ULHUXQJ� LKUHU�%HVFKUHLEXQJ��,Q�GLHVHP�.DSLWHO�ZHUGHQ�XQWHUVFKLHGOLFKH�6WUXNWXULHUXQJ V�SULQ]LSLHQ� XQG� 7HFKQLNHQ� ]XU� %HVFKUHLEXQJ� YRQ� 3UR]HVVPRGHOOHQ� YRUJHVWHOOW�� 'LH VH�VROOHQ� HLQHUVHLWV� GHU� JHJHEHQHQ� .RPSOH[LWlW� JHUHFKW� ZHUGHQ�� $QGHUH UVHLWV� VROOHQ� GLH�ZLFKWLJVWHQ� (OHPHQWH� HLQHV� (QWZLFNOXQJVSUR]HVVHV� VFKQHOO� XQG� HLQIDFK� LGHQWLIL]LHUEDU�VHLQ��'LHV�GLHQW�HLQHU�V\VWHPDWLVFKHQ�6RI WZDUHHQWZLFNOXQJ�
,P� HUVWHQ�$EVFKQLWW� ��� ZLUG� HLQH� VLQQYROOH�6WUXNWXULHUXQJ� GHV�$EODXIV� XQG�EHWHLOLJWHU�(OHPHQWH�HLQHV�(QWZLFNOXQJVSUR]HVVHV�YRUJHVWHOOW��'HU�VLFK�D QVFKOLH�HQGH�$EVFKQLWW� ���ZLGPHW� VLFK� GHU� 'DUVWHOOXQJ� YRQ� (QWZLFNOXQJVSURGX NWHQ�� 'LHVH� GLHQHQ� YRUUDQJLJ� DOV�$UEHLWVPLWWHO� ]XU� (UDUEHLWXQJ� XQG� ]XU� 'RNXPHQWDWLRQ� YRQ� (UJHEQLVVHQ� LQQHUKDOE� GHV�(QWZLFNOXQJVSUR]HVVHV�
��� (QWZLFNOXQJVSUR]HVVH,P� NRPPHQGHQ�8QWHUDEVFKQLWW� ����� ZHUGHQ� GLH�+DXSWEHVWDQGWHLOH� 5ROOHQ��$NWLYLWlWHQ�XQG� (QWZLFNOXQJVSURGXNWH� HLQHV� (QWZLFNOXQJVSUR]HVVHV� EHVFKULHEHQ�� =XU� YH UEHVVHUWHQ�6WUXNWXULHUXQJ�YRQ�(QWZLFNOXQJVDNWLYLWlWHQ�ZLUG�LP�VLFK�DQVFKOLH�HQGHQ�8QWH UDEVFKQLWW������ GDV� .RQ]HSW� GHV� HQWVFKHLGXQJVRULHQWLH UWHQ� (QWZLFNOXQJVSUR]HVVHV� YRUJHVWHOOW��6FKOLH�OLFK�ZLUG�LQ�8QWHUDEVFKQLWW������ HLQ�6FKHPD�]XU�%HVFKUHLEXQJ�GHU�(OHPHQWH�YRQ�(QWZLFNOXQJVSUR]HVVHQ�HUOlXWHUW�
����� 5ROOHQ��$NWLYLWlWHQ��(QWZLFNOXQJVSURGXNWH'LH�3UR]HVVPRGHOOLHUXQJ�GL HVHU�$UEHLW�EDVLHUW�DXI�GHP�NODVVLVFKHQ�3ULQ]LS�GHU�(LQWHLOXQJ�LQ� 5ROOHQ�� $NWLYLWlWHQ� XQG� (QWZLFNOXQJVSURGXNWH� �YJO�� ]XP� %HLVSLHO� > '.:��@���$EELOGXQJ�� ]HLJW�(OHPHQWH�HLQHV�(QWZLFNOXQJVSUR]HVVHV��'LHVH�$XIWHLOXQJ�]LHOW�DXI�HLQH�NODUH�6WUXNWXULHUXQJ�HLQHV�(QWZLFNOXQJVSUR]HVVHV�DE��6LH�XQWHUVW�W]W�EH LVSLHOVZHLVH�HLQH�HIIL]LHQWH� 3ODQXQJ� EHQ|WLJWHU�5HVVRXUFHQ�� HLQH� DGlTXDWH�$XIJDEHQWHLOXQJ�� GLH�9HUIRO J�EDUNHLW�XQG�.RQVLVWHQ]SU�IXQJHQ�]ZLVFKHQ�XQWHUVFKLHGOLFKHQ�(QWZLFNOXQJVSURGX NWHQ�
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$NWRU

5ROOH (QWZ��$NWLYLWlWYHUDQWZRUWOLFKQLPPW�WHLO (LQJDEH7UDQVIRUPDWLRQ (QWZ��3URGXNW

JHJHQ
VHLWLJH

$EKlQ
JLJNH

LW

$NWRU

5ROOH5ROOH (QWZ��$NWLYLWlW(QWZ��$NWLYLWlW(QWZ��$NWLYLWlWYHUDQWZRUWOLFKQLPPW�WHLO (LQJDEH7UDQVIRUPDWLRQ (QWZ��3URGXNW(QWZ��3URGXNW(QWZ��3URGXNW

JHJHQ
VHLWLJH

$EKlQ
JLJNH

LW

$EELOGXQJ�� ± (OHPHQWH�HLQHV�(QWZLFNOXQJVSUR]HVVHV
5ROOH'XUFK�5ROOHQ�ZHUGHQ�$XIJDEHQ�XQG�9HUDQWZRUWOLFKNHLWHQ�GHU�DQ�GHU�(QWZLFNOXQJ�EHWH L�OLJWHQ�3HUVRQHQ��VRJHQDQQWHQ�$NWRUHQ��IHVWJHOHJW��'LH�$XIJDEHQ�XQG�9HUDQWZRUWOLFKNH L�WHQ� VLQG� XQPLWWHOEDU� DXV� 8QWHUQHKPHQV]LHOHQ� DEJHOHLWHW�� -HGH� 3HUVRQ� QLPPW� MHZHLOV�YRUJHJHEHQH� 5ROOHQ� HLQ�� 'DGXUFK� NRQ]HQWULHUW� VLFK� MHGH� 3H UVRQ� DXI� HLQ� EHVWLPPWHV�6SHNWUXP� YRQ�$XIJDEHQ� XQG�9H UDQWZRUWOLFKNHLWHQ��'LHVH�6SH]L DOLVLHUXQJ� I�KUW� VRZRKO�]X�HLQHU�HUK|KWHQ�$UEHLWVHIIL]LHQ]�DOV�DXFK�]X�HLQHU�YHUEHVVHUWHQ�9HUIROJEDUNHLW�GHU�8 Q�WHUQHKPHQV]LHOH�� ,Q� $EVFKQLWW� ��� ZHUGHQ� 5ROOHQ� I�U� GDV� 5HTXLUHPHQWV� (QJLQHHULQJ�NRPSOH[HU�6WDQGDUGVRIWZDUH�HLQJHI�KUW
(QWZLFNOXQJVSURGXNW=HQWUDOH�$UEHLWVPLWWHO�XQG�(UJHEQLVVH�GHU�(QWZLFNOXQJ�VLQG�(QWZLFNOXQJVSURGXNWH��'DV�ZLFKWLJVWH�(QWZLFNOXQJVSURGXNW�LVW�GDV�6RIWZDUHV\VWHP��GDV�OHW]WHQGOLFK�DP�0DUNW�YH U�NDXIW�ZLUG��)�U�HLQH�V\VWHPDWLVFKH�(QWZLFNOXQJ�LVW�GDU�EHU�KLQDXV�HLQH�JDQ]H�5HLKH�D Q�GHUHU�(QWZLFNOXQJVSURGXNWH�HUIRUGHUOLFK��6LH�GRNXPHQWLHUHQ�YHUVFKLHGHQH�9RUJDEHQ�XQG�ZHVHQWOLFKH�=ZLVFKHQHUJHEQLVVH�LP�/DXIH�GHU�(QWZLFNOXQJ��'HUDUWLJH�(QWZLFNOXQJVSU R�GXNWH�VLQG�]XP�%HLVSLHO�VWUDWHJLVFKH� 9RUJDEHQ��0DUNWVWXGLHQ��$QIRUGHUXQJVGRNXPHQW H��6RIWZDUHSURWRW\SHQ��3URMHNWSOlQH�XVZ��-H�QDFK�=ZHFN�ZHUGHQ�VLH�XQWHUVFKLHGOLFK�GDUJ H�VWHOOW�� 0|JOLFKH� 'DUVWHOOXQJVIRUPHQ� YRQ� (QWZLFNOXQJVSURGXNWHQ� VLQG� EHLVSLHOVZHLVH�'RNXPHQWH��3URJUDPPH�RGHU�'DWH QEDQNHQ�
=ZLVFKHQ� HLQ]HOQHQ� (QWZLFNOXQJVSURGXNWHQ� EHVWHKHQ� XQWHUVFKLHGOLFKH� $EKlQJLJNHLWHQ��%HLVSLHOVZHLVH�PXVV�HLQH�$QIRUGHUXQJ��GLH�LQ�HLQHU�$QIRUGHUXQJVVSH]LILNDWLRQ�]XU�5HDO L�VLHUXQJ�JHSODQW�LVW��VLFK�LQ�GHQ�'HVLJQGRN XPHQWHQ�LQ�LUJHQGHLQHU�)RUP�ZLHGHUILQGHQ��'LH�$QIRUGHUXQJVVSH]LILNDWLRQ� XQG� 'HVLJQGRNXPHQWH� VLQG� GDGXUFK� YRQHLQDQGHU� DEKlQJLJ��=XU� (UKDOWXQJ� GHU�.RQVLVWHQ]�P�VVHQ�$EKlQJLJNHLWHQ� LQ� GHU� (QWZLFNOXQJ� ODXIHQG� E H�U�FNVLFKWLJW�ZHUGHQ��'LHV�I�KUW�EHLVSLHOVZHLVH�GD]X��GDVV�HLQ�'HVLJQ�QXU�GDQQ�IHUWLJJ H�VWHOOW� ZHUGHQ� NDQQ�� ZHQQ� DXFK� GLH� $QIRUGHUXQJVVSH]LILNDWLRQ� DEJHVFKORVVHQ� LVW�� 'DV�JOHLFKH� JLOW� I�U� HWZDLJH� QDFKWUlJOLFKH� 0RGLILNDWLRQHQ�� :LUG� EHLVSLHOVZHLVH� HLQH� QHXH�$QIRUGHUXQJ� ]XU� $QIRUGHUXQJVVSH]LILN DWLRQ� KLQ]XJHQRPPHQ�� PXVV� IROJOLFK� DXFK� GDV�'HVLJQ�DNWXDOLVLHUW�ZHUGHQ�
=XU�0RGHOOLHUXQJ� YRQ� (QWZLFNOXQJVSURGXNWHQ�ZLUG� LQ�$EVFKQLWW� ��� GLHVHU�$UEHLW� HLQ�HLJHQVWlQGLJHV�.RQ]HSW�YRUJHVFKODJHQ��$P�5HTXLUHPHQWV�(QJLQHHULQJ�NRPSOH[HU�6WD Q�GDUGVRIWZDUH�EHQ|WLJWH�(QWZLFNOXQJVSURGXNWH�ZHUGHQ�LQ� .DSLWHO�� HLQJHKHQG�EHKDQGHOW�
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(QWZLFNOXQJVDNWLYLWlW(QWZLFNOXQJVSURGXNWH� HQWVWHKHQ� VFKULWWZHLVH� DOV� (UJHEQLV� XQWHUVFKLHGOLFKHU� (QWZLFN�OXQJVDNWLYLWlWHQ RGHU�NXU]�$NWLYLWlWHQ��-HGH�$NWLYLWlW�ZLUG�GXUFK�9HUWUHWHU�XQWHUVFKLHGO L�FKHU� 5ROOHQ� GXUFKJHI�KUW�� )�U� GLH� 'XUFKI�KUXQJ� XQG� GDV� (UJHEQLV� MHGHU� $NWLYLWlW��EHUQLPPW�MHZHLOV�HLQH�5ROOH�GLH�9HUDQWZRUWXQJ�
=XU�'XUFKI�KUXQJ�HLQHU�$NWLYLWlW� VLQG�YHUVFKLHGHQH�(QWZLFNOXQJVSURGXNWH� DOV�(LQJDEH�HUIRUGHUOLFK��(UVW�ZHQQ� HLQ� JHIRUGHUWHU�0RGHOO]XV WDQG� �VLHKH�$EVFKQLWW� �������KLQVLFKW�OLFK�GLHVHU�(QWZLFNOXQJVSURGXNWH�YRUOLHJW��NDQQ�HLQH�$NWLYLWlW�GXUFKJHI�KUW�ZH UGHQ��(LQH�$NWLYLWlW� JLOW� XPJHNHKUW� DOV� EHHQGHW�� VREDOG� GDV�0RGHOO� HLQHQ� EHVWLPPWHQ�(QG]XVWDQG�HUUHLFKW� KDW�� 'DV (UJHEQLV� VHOEVW� VWHOOW� GDEHL� LPPHU� HLQHQ� .RPSURPLVV� ]ZLVFKHQ� GHQ�9HUDQWZRUWOLFKNHLWHQ�XQG�$XIJDEHQ�GHU�EHWHLOLJWHQ�5R OOHQ�GDU�
'LH�'XUFKI�KUXQJ�HLQHU�$NWLYLWlW�LVW�OHGLJOLFK�GXUFK�GLH�JHIRUGHUWHQ�3URGXNW]XVWlQGH�PLW�DQGHUHQ�$NWLYLWlWHQ� JHNRSSHOW�� 'DV� KHL� W� LQVEHVRQGHUH�� GDVV�$NWLYLWlWHQ� QLFKW� LQ� HLQHU�VWDUU�YRUJHJHEHQHQ�5HLKHQIROJH�DXVJHI�KUW�ZHUGHQ�P�VVHQ��'DPLW�ZLUG�LP�9HUJOHLFK�]X�NODVVLVFKHQ�3UR]HVVPRGHOOHQ��ZLH� EHLVSLHOVZHLVH� GHP�:DVVHUIDOOPRGHOO�� GHU�)RUGHUXQJ�QDFK�KRKHU�)OH[LELOLWlW�5HFKQXQJ�JHWUDJH Q�
����� (QWVFKHLGXQJVRULHQWLHUWHU�(QWZLFNOXQJVSUR]HVV=XU�0RGHOOLHUXQJ�YRQ�(QWZLFNOXQJVSUR]HVVHQ�ZLUG�GDV�.RQ]HSW�GHV� HQWVFKHLGXQJVRULHQ�WLHUWHQ�(QWZLFNOXQJVSUR]HVVHV HLQJHI�KUW��'HVVHQ�*UXQGLGHH�LVW��GDVV�LP�/DXIH�GHU�6RI W�ZDUHHQWZLFNOXQJ� YRP� 5HTXLUHPHQWV� (QJLQH HULQJ� ELV� ]XU� $XVOLHIHUXQJ� �YJO�� *ORVVDU��PHKUHUH�(QWVFKHLGXQJVVLWXDWLRQHQ� GXUFKODXIHQ�ZHUGHQ�P�VVHQ��'DV�*UXQGNRQ]HSW�GL H�VHV� $QVDW]HV� lKQHOW� GHP� $UJXPHQWDWLRQVDQVDW]� ,%,6� >.X5���� 5L:��@�� GHU� SUL Q]LSLHOO�DXV� GHQ� GUHL� %DXVWHLQHQ� 3UREOHPVWHOOXQJ�� /|VXQJVDOWH UQDWLYHQ� XQG� $UJXPHQWDWLRQ� EH�VWHKW�� 6WDUN� YHUHLQIDFKW� GHILQLHUW� GLHV� HLQ�9RUJHKHQ� ]XU� 3UREOHPO|VXQJ�� LQ� GHP� DXVJ H�KHQG� YRQ� HLQHU� 3UREOHPVWHOOXQJ� ]XQlFKVW� /|VXQJVDOWHUQDWLYHQ� JHVXFKW� ZHUGHQ�� 'LHVH�ZHUGHQ� LQ�HLQHP�$UJXPHQWDWLRQVSUR]HVV�JHJHQHLQDQGHU�YHUJOLFKH Q�XQG�VFKOLH�OLFK�HLQH�$OWHUQDWLYH� DXVJHZlKOW�� ,Q� GHU� YRUOLHJHQGHQ�$UEHLW� VLQG� GLHVH� ,GHHQ� GXUFK� ]XVlW ]OLFKH�(OHPHQWH� ]XU�.RQNUHWLVLHUXQJ� GHV�9RUJHKHQV� HUJlQ]W��(QWVFKHLGXQJVVLWXDWLRQHQ� YDULL H�UHQ�LQ�LKUHP�8PIDQJ�XQG�LQ�LKUHU�$XVZLUNXQJ�DXI�GLH�QDFKIROJHQGH (QWZLFNOXQJ��
%HLVSLHO�(LQH� VHKU� XPIDQJUHLFKH� (QWVFKHLGXQJVVLWXDWLRQ� PLW� JUR�HU� $XVZLUNXQJ� DXI� GLH�N�QIWLJH� (QWZLFNOXQJ� LVW� GLH� $EOHLWXQJ� HLQHU� DGlTXDWHQ� 6RIWZDUHDUFKLWHNWXU� DXV�JHJHEHQHQ�$QIRUGHUXQJHQ��
(QWVFKHLGXQJVVLWXDWLRQHQ�EDXHQ�VLFK�SULQ]LSLHOO�DX V�IROJHQGHQ�(OHPHQWH�DXI�
(OHPHQWH�HLQHU�(QWVFKHLGXQJVVLWXDWLRQx (QWVFKHLGXQJVSUREOHP� 3UREOHPVWHOOXQJ���EHU�GLH� HQWVFKLHGHQ�ZHUGHQ�VROO�� ,P�RE L�JHQ�%HLVSLHO�LVW�GLH�3UREOHPVWHOOXQJ�GLH�$EOHLWXQJ�HLQHU�6RIWZDUHDUFKLWHNWXU�
x (QWVFKHLGXQJVREMHNW�� (LQIOXVVJU|�H� HLQHU� (QWVFKHLGXQJ�� GLH� GLUHNW� LP� (QWVFKH L�GXQJVHUJHEQLV�HLQIOLH�W��$Q�HLQHU�(QWVFKHLGXQJVVLWXDWLRQ�N|QQHQ�PHKUHUH�(QWVFKH L�
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GXQJVREMHNWH� EHWHLOLJW� VHLQ�� 6LH� ZHUGHQ� LPPHU� GXUFK� (QWZLFNOXQJVSURGXNWH� UHSU l�VHQWLHUW��,P�RELJHQ�%HLVSLHO�VLQG�XQWHU�DQGHUHP�$QIRUGHU XQJHQ�(QWVFKHLGXQJVREMHN�WH�
x $OWHUQDWLYHQ�� )�U� HLQ� JHJHEHQHV� (QWVFKHLGXQJVSUREOHP� ZHUGHQ� YHUVFKLHGHQDUWLJH�/|VXQJHQ�JHVXFKW��'DV�)LQGHQ�YRQ�$OWHUQDWLYHQ� LVW�HLQ�+DXSWEHVWDQGWHLO� MHGHU�(Q W�VFKHLGXQJVVLWXDWLRQ��,P�%HLVSLHO�ZHUGHQ�$UFKLWHNWXUDOWHUQDWLYHQ�NRQVWU XLHUW��$OWHUQD�WLYHQ�ZHUGHQ�HEHQIDOOV�GXUFK�(QWZLFNOXQJVSURGXNWH�UHSUlVHQWLHUW�
x %HZHUWXQJVNULWHULXP��=XU� $XVZDKO� GHU� ULFKWLJHQ� $OWHUQDWLYH�� P�VVHQ� $OWHUQDWLYHQ�KLQVLFKWOLFK�GHU�(UI�OOXQJ�YHUVFKLHGHQHU�.ULWHULHQ�EHZHUWHW�ZHUGHQ��,P�%HLVSLHO�VLQG�$QIRUGHUXQJHQ�ZLH�(IIL]LHQ]�RGHU�$QSDVVEDUNHLW�%HZH UWXQJVNULWHULHQ��0HWKRGHQ�]XU�%HZHUWXQJ�YRQ�$OWHUQDWLYHQ�ZHUGHQ�LQ� .DSLWHO�� DXVI�KUOLFK�YRUJHVWHOOW�
x =LHOIXQNWLRQ� 'LH�=LHOIXQNWLRQ�OHJW�]X�RSWLPLHUHQGH�*U|�HQ�HLQHU�(QWVFKHLGXQJVVLW X�DWLRQ� IHVW�� 'LHVH� *U|�HQ� lX�HUQ� VLFK� LQ� GHU� 0D[LPLHUXQJ� RGHU� 0LQLPLHUXQJ� YH U�VFKLHGHQHU�%HZHUWXQJVNULWHULHQ��,Q�HLQ]HOQHQ�$OWHUQDWLYHQ�LVW�GLH�.ULWHULHQEHZHUWXQJ�XQWHUVFKLHGOLFK�DXVJHSUlJW��9HUVFKLHGHQH�%HZHUWXQJVNULWHULHQ�P�VVHQ�HQ WVSUHFKHQG�GHU�=LHOIXQNWLRQ�LQ�HLQHU�(QWVFKHLGXQJ�DGlTXDW�DEJHZRJHQ�ZHUGHQ��XP�$OWHUQDWLYHQ�PLWHLQDQGHU�YHUJOHLFKEDU�]X�PDFKHQ��,P�%HLVSLHO�ZlUH�GLH�=LHOIXQNWLRQ�GLH�JOHLFK]H L�WLJH�0D[LPLHUXQJ�YRQ�(IIL]LHQ]�XQG�$QSDVVEDUNHLW�
x (QWVFKHLGXQJVHUJHEQLV�� 'DV� (QWVFKHLGXQJVHUJHEQLV� UHSUlVHQWLH UW� GLH� OHW]WHQGOLFK�DXVJHZlKOWH� $OWHUQDWLYH� HLQHU� (QWVFKHLGXQJVVLWXDWLRQ�� 'DV� (QWVFKHLGXQJVH UJHEQLV�VWHOOW�KLQVLFKWOLFK�GHU�=LHOIXQNWLRQ�GLH�EHVWH�$OWHUQDWLYH�GDU��'DKHU�HQWKlOW�GDV�(Q W�VFKHLGXQJVHUJHEQLV� GLH� VHOEHQ� (QWZLFNOXQJVSURGXNWW\SHQ�� ZLH� $OWHUQDWLYH Q� �VLHKH�KLHU]X�DXFK�$EVFKQLWW� ��������'DV�(QWVFKHLGXQJVHUJHEQLV�LP�%HLVSLHO�LVW�GLH�WDWVlF K�OLFK�DEJHOHLWHWH�6RIWZDUHDUFKLWH NWXU�
x $QOHLWXQJHQ�� 9RUODJHQ�� 0HLVW� N|QQHQ� I�U� HLQ]HOQH� (QWVFKHLGXQJVVLWXDWLRQHQ� VHKU�YLHOH�$OWHUQDWLYHQ JHIXQGHQ�ZHUGHQ��'HVKDOE�LVW�KlXILJ�DXIJUXQG�YRQ�=HLW�XQG�.R V�WHQUHVWULNWLRQHQ� GDV� )LQGHQ� HLQHU� DEVROXW� RSWLPDOHQ� /|VXQJ� QLFKW�P|JOLFK�� -HGRFK�NDQQ� GLH� (UDUEHLWXQJ� YRQ� $OWHUQDWLYHQ� GXUFK� KHXULVWLVFKH� $QOHLWXQJHQ�� 9RUODJHQXVZ��XQWHUVW�W]W�ZHUGHQ��$QOHLWXQJHQ�VLQG� LP�RELJHQ�%HLVSLHO�$UFKLWHNWX UVWLOH� �YJO��>6*����%05���@��� GLH� HLQH�.RQVWUXNWLRQ�YRQ�$UFKLWHNWXUDOWHUQDWLYHQ�XQWH UVW�W]HQ��'LHVH� EDVLHUHQ� KlXILJ� DXI� 3ULQ]LSLHQ�� GLH� LQ� GHU 9HUJDQJHQKHLW� ]X� JXWHQ�(QWVFKH L�GXQJVDOWHUQDWLYHQ�JHI�KUW�KDEHQ�XQG�GHVKDOE�GLH�$EOHLWXQJ�QHXHU�$OWHUQDWLYHQ�YH U�HLQIDFKHQ�
$EELOGXQJ�� ]HLJW�HLQHQ�hEHUEOLFN��EHU�ZHVHQWOLFKH�=XVDPPHQKlQJH�]ZLVFKHQ�(OHPH Q�WHQ�HLQHU�(QWVFKHLGXQJVVLWXDWLRQ�
,Q� MHGHU� (QWVFKHLGXQJVVLWXDWLRQ� QHKPHQ�(QWZLFNOXQJVSURGXNWH� GLH�5ROOH� XQWHUVFKLHGO L�FKHU� (QWVFKHLGXQJVHOHPHQWH� HLQ�� 'DEHL� LVW� DXFK� GXUFKDXV� P|JOLFK�� GDVV� HLQ� (QWZLF N�OXQJVSURGXNW� LQ� XQWHUVFKLHGOLFKHQ� (Q WVFKHLGXQJVVLWXDWLRQHQ� XQWHUVFKLHGOLFKH� 5ROOHQ�EHVHW]W�
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%HZHUWXQJVNULWHULXP

=LHOIXQNWLRQ

(QWVFKHLGXQJVHUJHEQLV

$QOHLWXQJ��9RUODJH
(QWVFKHLGXQJVREMHNW

$OWHUQDWLYH
XQWHUVW�W]W�%LOGXQJ

IOLH�W�
HLQ

DXVJH
ZlKOW

EHVWLPPW�$XVZDKO
EH]LHKW�VLFK IOLH�W�

HLQ

%HZHUWXQJVNULWHULXP

=LHOIXQNWLRQ

(QWVFKHLGXQJVHUJHEQLV

$QOHLWXQJ��9RUODJH
(QWVFKHLGXQJVREMHNW

$OWHUQDWLYH
XQWHUVW�W]W�%LOGXQJ

IOLH�W�
HLQ

DXVJH
ZlKOW

EHVWLPPW�$XVZDKO
EH]LHKW�VLFK IOLH�W�

HLQ

$EELOGXQJ�� ± (OHPHQWH�HLQHU�(QWVFKHLGXQJVVLWXDWLRQ
'XUFK�GLHVH�$UW�GHU�0RGHOOLHUXQJ�ZLUG�YHUJOLFKHQ�]X�KHUN|PPOLFKHQ�(QWZLFNOXQJVSU R�]HVVPRGHOOHQ�HLQH�ZHLWDXV�HUK|KWH�9HUIROJEDUNHLW�HUUHLFKW�
x 'HU�%H]XJ�HLQ]HOQHU�(QWZLFNOXQJVSURGXNWH�]X�HLQHU�$NWLYLWlW� LVW�NODU�GHILQLHUW��' D�PLW�LVW�DXFK�YHUIROJEDU��ZLH�(QWVFKHLGXQJVREMHNWH�LQ�(QWVFKHLGXQJVHUJHEQLVVH�HLQJ H�IORVVHQ�VLQG�
x 'XUFK�GLH�'RNXPHQWDWLRQ�YHUZHQGHWHU�$QOHLWXQJHQ�XQG�9RUODJHQ�LVW�GLH�(QWVWHKXQJ�YRQ�$OWHUQDWLYHQ�YHUIROJEDU��6R�NDQQ�EHLVSLHOVZHLVH�EHL�GHU�$EOHLWXQJ�HLQHU�$UFK L�WHNWXU�NODU�GRNXPHQWLHUW�ZHUGHQ��ZHOFKH�$UFKLWHNWXUVWLOH�]X�HLQHU�$OWHUQDWLYH�JHI�KUW�KDEHQ�
x (QWZLFNOHU�ZHUGHQ�JH]ZXQJHQ��EHL�GHU�$XVZDKO�YRQ�(QWVFKHLGXQJVHUJHEQLVVHQ�NODUH�.ULWHULHQ�IHVW]XOHJHQ�
x 'LH�*U�QGH�GHU�$XVZDKO�HLQHU�XQG�GHU�$EOHKQXQJ�DQGHUHU�$OWHUQDW LYHQ�ZLUG�GXUFK�GLH�$EZlJXQJ�GHU�$OWHUQDWLYHQ�KLQVLFKWOLFK�GHU�=LHOIXQNWLRQ�QDFKYROO]LH KEDU�
(QWZLFNOXQJVDEODXI,P�$EODXI�HLQHV�HQWVFKHLGXQJVRULHQWLHUWHQ�(QWZLFNOXQJVSUR]HVVHV�ZHUGHQ� I�U� MHGH�(Q W�VFKHLGXQJVVLWXDWLRQ� VXN]HVVLYH� GLH� ,QKDOWH� ]XJHRUGQHWHU� (QWZLFNOXQJVSURGXNWH� HUDUEH L�WHW�� 6REDOG� GDV�0RGHOO� GHU�(QWZLFNOXQJVSURGXNWH� HLQHQ� I�U� GLH�(QWVFKHLGXQJVVLWXDWLRQ�JHIRUGHUWHQ�=XVWDQG�HUUHLFKW��NDQQ�GLH�(QWVFKHLGXQJ�HUIROJHQ��)�U�(QWVFKHLGXQJVVLWXDW L�RQHQ� LP� 5HTXLUHPHQWV� (QJLQHHULQJ� NRPSOH[HU� 6WDQGDUGVRIWZDUH� JHIRUGHUWH� = XVWlQGH�ZHUGHQ�EHL�GHU�%HVFKUHLEXQJ�HLQ]HOQHU�(QWVFKHLGXQJVVLWXDWLRQHQ�LQ�� .DSLWHO�� EHVFKULH�EHQ��
'LH� (UDUEHLWXQJ� GHU� ,QKDOWH� GHU� (QWZLFNOXQJVSURGXNWH� HUIR OJW� LP� 5DKPHQ� GHU� LQ� $E�VFKQLWW� ����� HLQJHI�KUWHQ� $NWLYLWlWHQ�� (V� ZLUG� KLHUEHL� ]ZLVFKHQ�9RUDUEHLWHQ� XQG� (Q W�VFKHLGXQJHQ�XQWHUVFKLHGHQ�
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x 9RUDUEHLWHQ� 'LHVH�GLHQHQ�]XU�(UDUEHLWXQJ�YRQ�(QWZLFNOXQJVSURGXNWHQ��GHQHQ�NHLQH�H[SOL]LWH�(QWVFKHLGXQJVVLWXDWLRQ�YRUDXVJHKW��
x (QWVFKHLGXQJHQ� 'LH� 6WUXNWXU� YRQ� (QWVFKHLGXQJHQ� ZLUG� KLQJHJHQ� GXUFK� HLQH� (Q W�VFKHLGXQJVVLWXDWLRQ�HLQGHXWLJ�YRUJHJHEHQ�
'LHVH� $UW� GHU�0RGHOOLHUXQJ� HUODXEW� HLQH� KRKH� )OH[LELOLWlW� GHV� (Q WZLFNOXQJVSUR]HVVHV��'LH� ]HLWOLFKH� $EIROJH� GHU� (UVWHOOXQJ� HLQ]HOQHU� (OHPHQWH� HLQHU� (QWVFKHLGXQJVV LWXDWLRQ�KlQJW� QXU� YRQ� LQKDOWOLFKHQ� $EKlQJLJNHLWHQ� ]ZLVFKHQ� GHQ� (QWVFKHLGXQJVHOHPHQWHQ� DE��'LHVH� $EKlQJLJNHLWHQ� ZHUGHQ� DXVI�KUOLFK� LQ� � .DSLWHO� � LP� 5DKPHQ� GHV� 0RGHOOV� GHU(QWZLFNOXQJVSURGXNWH� HUOlXWHUW�� :HLWHUH� (LQVFKUlQNXQJHQ� LQ� GHU� P|JOLFKHQ� ]HLWO LFKHQ�5HLKHQIROJH�GHU�$NWLYLWlWHQ�HUJHEHQ�VLFK� LQ�GHU�3UD[LV�DXFK�QRFK�GXUFK�GDV�YHUI�JEDUH�TXDOLIL]LHUWH�3HUVRQDO�XQG�DQGHUHU�5HVVRXUFHQ��5HVVRXUFHQEHVFKUlQNXQJHQ�XQG�]XJHK |�ULJH�3ODQXQJVSUREOHPH�ZHUGHQ�MHGRFK�LP�5DKPHQ�GLHVHU�$UEHLW�QLFKW�ZHLWHU�EHWUDF KWHW�
'LH�(QWZLFNOXQJ�NDQQ�GDU�EHU�KLQDXV�GXUFK�GLH�0|JOLFKNHLW�WHPS RUlUHU�,QNRQVLVWHQ]HQ�]ZLVFKHQ�(QWZLFNOXQJVSURGXNWHQ�ZHLWHU�IOH[LELOLVLHUW�ZHUGHQ��.ODU�GHILQLHUWH�%H]LHKX Q�JHQ�]ZLVFKHQ�(QWZLFNOXQJVSURGXNWHQ�HUODXEHQ�GHUHQ�QDFKWUlJOLFKH�(UNHQQXQJ�XQG�.R U�UHNWXU�� 'DGXUFK� N|QQHQ�$NWLYLWlWHQ� VWDUN� YHU]DKQW�ZHUGHQ�� (LQHQ�$QVDW]� I�U� GHUDUWLJH�(QWZLFNOXQJVDEOlXIH�VFKOlJW�EH LVSLHOVZHLVH�>1.)��@�YRU�
,Q��.DSLWHO�� ZLUG�HLQH�5HLKH�YRQ�$NWLYLWlWHQ�I�U�GDV�5HTXLUHPHQWV�(QJLQHHULQJ�NRPSO H�[HU�6WDQGDUGVRIWZDUH�YRUJHVFKODJHQ��'LHVH�JHEHQ�GHQ�(QWZLFNOXQJVDEODXI��PLW�$XVQD K�PH� GHV� ]HLWOLFKHQ� $EODXIV�� UHODWLY� VWDUU� YRU�� ,QVEHVRQGHUH� LVW� YRUJHVHKHQ�� GDVV� MHGH�$NWLYLWlW� DXFK GXUFKJHI�KUW� ZLUG�� (V� NDQQ� MHGRFK� LQ�PDQFKHQ� )lOOHQ� Q|WLJ� VHLQ�� QRFK�IOH[LEOHU�DXI�GLH�NRQNUHWH�3URMHNWVLWXDWLRQ�UHDJLHUHQ�]X�N|QQHQ��+LHU�PXVV�GLH�0|JOLF K�NHLW�EHVWHKHQ��DXV�PHKUHUHQ�P|JOLFKHQ�$NWLYLWlWHQ�HLQH�GHU�6LWXDWLRQ�DQJHPHVVHQH�$NW L�YLWlW�]X�ZlKOHQ�
'LH�$NWLYLWlWVDXVZDKO�NDQQ�DXFK�DQKDQG�YRQ�(QWVFKHLGXQJVVLWXDWLRQHQ�PRGHOOLHUW�ZH U�GHQ��:HVHQWOLFKH�(LQIOXVVJU|�H� LVW�KLHU�GHU�3URMHNWNRQWH[W��-H�QDFK�0RGHOO�HUIROJW�HLQH�$XVZDKO�DXV�YRUJHJHEHQHQ�.DWDORJHQ�RGHU�DXFK�HV�ZLUG�GLH�$NWLYLWlW�HUVW�LQ�GHU�NRQNU H�WHQ�6LWXDWLRQ�HLJHQV�HQWZLFNHOW��'DV�9 �0RGHOO�>90RG@�ELHWHW�EHLVSLHOVZHLVH�HLQH�5HLKH�YRUJHIHUWLJWHU� $NWLYLWlWHQ� DQ�� 'XUFK� GDV� Ä7DLORULQJ³� ZLUG� KLHUYRQ� YRUUDQJLJ� YRU� GHP�3URMHNWVWDUW� HLQH�$XVZDKO�YRUJHQRPPHQ��(LQ� DQGHUHU�3UR]HVVPRGHOOL HUXQJVDQVDW]� �YJO��>5RO��@��LVW�YRP�$QVDW]�KHU�QRFK�IOH[LEOHU��(U�VLHKW�H[SOL]LW�GLH�$XVZDKO�RGHU�GLH�.R Q�VWUXNWLRQ�YRQ�$NWLYLWlWHQ�ZlKUHQG�GHV�3URMHNWHV�MHZHLOV�LP�$QVFKOXVV�DQ�YRUKHU�GXUF K�JHI�KUWH�$NWLYLWlWHQ�YRU�
����� %HVFKUHLEXQJ�YRQ�(QWZLFNOXQJVDNWLYLWlWHQ'LHVHU� $EVFKQLWW� OHJW� 6FKHPDWD� ]XU� %HVFKUHLEXQJ� GHU� LQ� $EVFKQLWW� ����� YRUJHVWHOOWHQ�$NWLYLWlWVW\SHQ�(QWVFKHLGXQJ�XQG�9RUDUEHLW� IHVW�� ,Q�$ EVFKQLWW� ����� HLQJHI�KUWH�5ROOHQ�ZHUGHQ�GXUFK�LQIRUPHOOHQ�7H[W�EHVFKULHEHQ��YJO��$EVFKQLWW� ������6FKHPDWD�]XU�%HVFKUHL�EXQJ� YRQ� (QWZLFNOXQJVSURGXNWHQ� ZHUGHQ� HUVW� QDFK� HLQHU� GHWDLOOLHUWHQ� (U|UWHUXQJ� GHV�0RGHOOLHUXQJVNRQ]HSWHV�LQ�$EVFKQLWW� ��� YRUJHVWHOOW��'D]X�ZLUG�]XQlFKVW�HLQ�6FKHPD�]XU�%HVFKUHLEXQJ�YRQ�(QWVFKHLGXQJHQ�HUOlXWHUW��$QVFKOLH�HQG�HUIROJW�GLH�9RUVWHOOXQJ�HLQHV�6FKHPDV�I�U�9RUDUEHLWHQ�
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(QWVFKHLGXQJHQ=XU�%HVFKUHLEXQJ�HLQHU�(QWVFKHLGXQJ�P�VVHQ�EHWHLOLJWH�5ROOHQ��GDV�(QW VFKHLGXQJVSURE�OHP��(QWVFKHLGXQJVREMHNWH�PLW�%HVFKUHLEXQJ�GHV�JHIRUGHUWHQ�=XVWDQGHV��YJO��$ EVFKQLWW��������� (QWVFKHLGXQJVNULWHULHQ�� =LHOIXQNWLRQ�� (QWVFKHLGXQJVHUJHEQLV�� ]XJHK|ULJH� $QOH L�WXQJHQ�XQG�9RUJDEHQ�VRZLH�GLH�NRQNUHWH�9RUJ HKHQVZHLVH�EHVFKULHEHQ�ZHUGHQ�
)ROJHQGHV� 6FKHPD� GLHQW� ]XU� V\VWHPDWLVFKHQ�%HVFKUHLEXQJ� HLQHU� (QWVFKHLGXQJ�� )�U� GLH�IROJHQGHQ� =HLOHQEHVFKULIWXQJHQ� JHOWHQ� IROJHQGH� $EN�U]XQJHQ�� 5 5ROOHQ��2 (QWVFKHLGXQJVREMHNWH�� . %HZHUWXQJVNULWHULXP�� ( (QWVFKHLGXQJVHUJHEQLV� X QG�$ $QOHLWXQJHQ�9RUODJHQ��$EN�U]XQJHQ�GLHQHQ�GHU�3ODW]HUVSDUQLV�EHL�GHU�%HVFKULIWXQJ��
(QWVFKHLGXQJ 1DPH5 $XI]lKOXQJ� EHWHLOLJWHU� 5ROOHQ�� 'HU� +DXSWYHUDQWZRUWOLFKH� GHU� $NW LYLWlW� ZLUG� PLW�IHWWHU�6FKULIW JHNHQQ]HLFKQHW�2 $XI]lKOXQJ� YRQ� (QWZLFNOXQJVSURGXNW HQ�� GLH� LQ� GHU� (QWVFKHLGXQJVVLWXDWLRQ� (Q W�VFKHLGXQJVREMHNWH� VLQG�� ,Q� .ODPPHUQ� ZLUG� MHZHLOV� GHU� JHIRUGHUWH� =XVWDQG� HLQHV�(QWZLFNOXQJVSURGXNWHV� DQJHJHEHQ�� =X� MHGHP� (QWZLFNOXQJVSURGXNW� HUIROJW� HLQH�NXU]H�%HVFKUHLEXQJ�VHLQHU�$XIJDEH�LQQHUKDOE�GHU�(QWVFKHLGXQJVV LWXDWLRQ�. *HJHEHQHQIDOOV�$XI]lKOXQJ�YRQ�(QWZLFNOXQJVSURGXNWHQ��GLH�DOV�(QWVFKHLGXQJVNULW H�ULXP� KHUDQJH]RJHQ�ZHUGHQ��'DU�EHU� KLQDXV� DOOJHPHLQJ�OWLJH�.ULWHULHQ�� GLH� XQPL W�WHOEDU�DXV�GHQ�HLQJDQJV�JHQDQQWHQ�=LHOHQ��YJO��$EVFKQLWW� �������DEJHOHLWHW�VLQG�( %HVFKUHLEXQJ�GHV�GXUFK�GLH�(QWVFKHLGXQJVVLWXDWLRQ�EHHLQIOXVVWHQ�7HLOV�GHV�0 RGHOOV�GHU�(QWZLFNOXQJVSURGXNWH�$ $XI]lKOXQJ�P|JOLFKHU�PHWKRGLVFKHU�8QWHUVW�W]XQJHQ�]XU�+HUOHLWXQJ�YRQ�$OWHUQDW L�YHQ�5 5ROOHQ��2 (QWVFKHLGXQJVREMHNWH��. %HZHUWXQJVNULWHULXP��( (QWVFKHLGXQJVHUJHEQLV�XQG�$ $QOHLWXQJHQ�9RUODJHQ(QWVFKHLGXQJVSUREOHP��,QIRUPHOOH�%HVFKUHLEXQJ�GHV�(QWVFKHLGXQJVSUREOHPV�GHU�JHJ H�EHQHQ�(QWVFKHLGXQJVVLWXDWLRQ�
=LHOIXQNWLRQ� ,QIRUPHOOH�%HVFKUHLEXQJ�GHU�=LHOIXQNWLRQ� GHU�JHJHEHQHQ�(QWVFKHLGXQJVV L�WXDWLRQ�
5HVWULNWLRQHQ� 8QWHU�8PVWlQGHQ�P�VVHQ�EHLP�9RUJHKHQ�JHZLVVH�5HVWULNWLRQHQ�EHU�F N�VLFKWLJW�ZHUGHQ��'LHVH� EH]LHKHQ� VLFK� DXI�7HLOH� GHV�0RGHOOV�GHU�(QWZLFNOXQJVSURGXNWH��'LHVH�ZHUGHQ�KLHU�EHVFKULHEHQ�
9RUJHKHQ� ,QIRUPHOOH�%HVFKUHLEXQJ�GHV�9RUJHKHQV�EHL�GHU�'XUFKI�KUXQJ�GHU�$NWLYLWlW�
9RUDUEHLWHQ)ROJHQGHV�6FKHPD�GLHQW� ]XU� V\VWHPDWLVFKHQ�%HVFKUHLEXQJ�HLQHU�9RUDUEHLW��)�U�GLH� IR O�JHQGHQ� =HLOHQEHVFKULIWXQJHQ� JHOWHQ� IROJHQGH� $EN�U]XQJHQ�� 6 (QWVFKHLGXQJVVLWXDWLRQ��5 5ROOHQ��( 9RUDUEHLWVHUJHEQLV�XQG�$ $QOHLWXQJHQ�9RUODJHQ��$EN�U]XQJHQ�GLHQHQ�GHU�3ODW]HUVSDUQLV�EHL�GHU�%HVFKULIWXQJ��
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9RUDUEHLW 1DPH6 %HVFKUHLEXQJ�I�U�ZHOFKH�(QWVFKHLGXQJVVLWXDWLRQ�GLHVH�9RUDUEHLW�GXUFKJHI�KUW�ZLUG�5 $XI]lKOXQJ� EHWHLOLJWHU� 5ROOHQ�� 'HU� +DXSWYHUDQWZRU WOLFKH� GHU� $NWLYLWlW� ZLUG� PLW�IHWWHU�6FKULIW JHNHQQ]HLFKQHW�2 $XI]lKOXQJ�YRQ�(QWZLFNOXQJVSURGXNWHQ��GLH� LQ�GLH�EHVFKULHEHQH�9RUDUEHLW�HLQIOL H��HQ��'LHVH�(QWZLFNOXQJVSURGXNWH�VWHOOHQ�LQ�GHU�DVVR]LLHUWHQ�(QWVFKHLGXQJ�(QWVFKH L�GXQJVREMHNWH� GDU�� ,Q� .ODPPHUQ� ZLUG� GHU� JHIRUGHUWH� =XVWDQG� GHV�(QWZLFNOXQJVSURGXNWHV�DQJHJHEHQ�( %HVFKUHLEXQJ�GHV�GXUFK�GLH�9RUDUEHLW�EHHLQIOXVVWHQ�7HLOV�GHV�0RGHOOV�GHU�(QWZLF N�OXQJVSURGXNWH�$ $XI]lKOXQJ�PHWKRGLVFKHU�8QWHUVW�W]XQJHQ�]XU�'XUFKI�KUXQJ�GHU�$NWLY LWlW�6 (QWVFKHLGXQJVVLWXDWLRQ��5 5ROOHQ��2 9RUDUEHLWVREMHNWH��( 9RUDUEHLWVHUJHEQLV�XQG�$ $QOHLWXQJHQ�9RUODJHQ0RWLYDWLRQ��%HVFKUHLEXQJ�� ZDUXP� GLHVH� 9RUDUEHLW� XQDEKlQJLJ� YRQ� ]XJHK|ULJHQ� (Q W�VFKHLGXQJVVLWXDWLRQHQ�GXUFKJHI�KUW�ZLUG��
9RUJHKHQ� ,QIRUPHOOH�%HVFKUHLEXQJ�GHV�9RUJHKHQV�E HL�GHU�'XUFKI�KUXQJ�GHU�$NWLYLWlW�
��� (QWZLFNOXQJVSURGXNWH,Q� GLHVHP� $EVFKQLWW� ZLUG� GDV� .RQ]HSW� ]XU� 0RGHOOLHUXQJ� YRQ� (QWZLFNOXQJVSURGXNWHQ�YRUJHVWHOOW��'LHVHV�EDVLHUW�DXI�>'69��@��:LH�LP�YRUDQJHJDQJHQHQ�$EVFKQLWW�IH VWJHVWHOOW��VLQG� (QWZLFNOXQJVSURGXNWH� PLW� LKUHQ� ZHFKVHOVHLWLJHQ� %H]LHKXQJHQ� HLQ� ZHVHQWOLFKHU�%HVWDQGWHLO�YRQ�(QWZLFNOXQJVSUR]HVVHQ��'XUFK�HLQH�NODUH�'HILQLWLRQ�GLHVHU�%H]LHKXQJHQ�N|QQHQ� =XVDPPHQKlQJH� ]ZLVFKHQ� YHUVFKLHGHQHQ� (QWZLFNOXQJVSURGXNWHQ� OHLFKWHU� YH U�IROJW�ZHUGHQ��(LQH�HUK|KWH�9HUIROJEDUNHLW�VWHLJHUW�GLH�bQGHUXQJVIOH[LELOLWlW�GHU�JHVD PWHQ�(QWZLFNOXQJ�� GD� $XVZLUNXQJHQ� ORNDOHU� bQGHUXQJHQ� DXI� DQGHUH� (QWZLFNOXQJVSURGXNWH�OHLFKW�QDFKYROO]LHKEDU�ZHUGHQ��)RNXV�GHU�YRUOLHJHQGHQ�$UEHLW�VLQG�ZHVHQWOLFKH�(QWZLF N�OXQJVSURGXNWH�GHV�5HTXLUHPHQWV�(QJLQHHULQJV�NRPSOH[HU�6WDQGDUGVRIWZDUH��+LHU]X�ZLUG�LQ�.DSLWHO�� HLQ�0RGHOO� YRQ�(QWZLFNOXQJVSURGXNWHQ GHILQLHUW� 'LHVHV�EHVFKUHLEW�7\SHQ�YRQ�(QWZLFNOXQJVSURGXNWHQ�XQG�YRQ�%H]LHKXQJVW\SHQ�]ZLVFKHQ GLHVHQ�
����� 3URGXNWW\SHQ=XU�6WUXNWXULHUXQJ�XQG�5HSUlVHQWDWLRQ�GHU�LQ�(QWZLFNOXQJVSURGXNWHQ�HQWKDOWHQHQ�,QIR U�PDWLRQHQ�ZLUG�MHGHV�3URGXNW�GXUFK� $WWULEXWH EHVFKULHEHQ��$WWULEXWH�VHOEVW�P�VVHQ�QLFKW�JHW\SW� VHLQ�� VRQGHUQ� N|QQHQ� DXFK� UHLQ� LQIRUPHOOH� ,QKDOWH� HQWKDO WHQ�� -HGHU� 3URGXNWW\S�EHVLW]W�HLQHQ�HLQGHXWLJHQ�1DPHQ��
3URGXNWW\SHQ�N|QQHQ�DXV�DQGHUHQ�3URGXNWW\SHQ�DJJUHJLHUW�VHLQ��0LW�+LOIH�GHU� $JJUHJDWL�RQ ZLUG�GDV�3ULQ]LS�GHU�*UXSSLHUXQJ�XQG�GHU�KLHUDUFKLVFKHQ�6WUXNWXULHUXQJ�DXI�(QWZLF N�OXQJVSURGXNWH�DQJHZHQGHW��(LQ� DJJUHJLHUHQGHV�3URGXNW��&RQWDLQHU��NDQQ�DOV�6DPPHOEH�JULII�I�U�HLQH�*UXSSH�DJJUHJLHUWHU�3URGXNWH�� 7HLOH��YHUVWDQGHQ�ZHUGHQ��+DXSWDXJHQPHUN�GHU� 3URGXNWPRGHOOLHUXQJ� LVW� GLH� 'DUVWHOOXQJ� YRQ� 3URGXNWLQKDOWHQ� XQG� GHUHQ�$EKlQJLJNHLWHQ�DOV�%DVLV�I�U�HLQH�IOH[LEOH HQWVFKHLGXQJVRULHQWLHUWH�3UR]HVVPRGHOOLHUXQJ��$EKlQJLJNHLWHQ� GHU� /HEHQVGDXHU�� 6LFKWEDUNHLWVEHVFKUlQNXQJHQ� RGHU� ([NOXVLYLWlW� YRQ�7HLOHQ�DQGHUHU�$QVlW]H�EOHLEHQ�GDKHU�DX�HU�% HWUDFKW�
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8P�bKQOLFKNHLWHQ�]ZLVFKHQ�XQWHUVFKLHGOLFKHQ�3URGXNWW\SHQ�DXVGU�FNHQ�]X�N|Q QHQ��ZLUG�GDV� 3ULQ]LS� GHU� KLHUDUFKLVFKHQ� *HQHUDOLVLHUXQJ�XQG�6SH]LDOLVLHUXQJ�JHQXW]W��'LHV�ZLUG�LP�6LQQH�HLQHU�ÄLVW�$UW�YRQ³�%H]LHKXQJ�YHUZHQGHW��'DV�EHGHXWHW��GDVV�MHGH�6SH]LDOLVL H�UXQJ�HLQHV�3URGXNWW\SV�VRZRKO�GLH�$WWULEXWH�VHLQHV�DVVR]LLHUWHQ�ÄJHQHULVFKH UHQ³�3URGXNW�W\SV�DOV�DXFK�GHVVHQ�5ROOHQ�LQQHUKDOE�YRQ�%H]L HKXQJHQ�ÄHUEW³�
0LW�+LOIH�GHU�*HQHUDOLVLHUXQJVEH]LHKXQJ�]ZLVFKHQ�3URGXNWW\SHQ�N|QQHQ�DXFK�JHQHULVFKH�(QWZLFNOXQJVSURGXNWH�GHILQLHUW�ZHUGHQ��'LHVH�N|QQHQ�DOV�6FKQLWWVWHOOH�]ZLVFKHQ�XQWH U�VFKLHGOLFKHQ�6LFKWHQ�DXI�GLH�(QWZLFNOXQJ�GLHQHQ��LQGHP�VLH�MHZHLOV�XQWHUVFKLHGOLFK�ZH L�WHU� VSH]LDOLVLHUW� ZHUGHQ� N|QQHQ�� 6R� NDQQ� VLFK� GLH� 3URMHNWSODQXQJ� EHLVSLHOVZHLVH� DXI�JHQHULVFKH�$UFKLWHNWXUHOHPHQWH� ]X� EH]LHKHQ��'DPLW�PXVV� GLH� 3URMHNWSODQXQJ� QLFKW� DXI�XQQ|WLJH� 6SH]LILND� GLHVHU� (OHPHQWH� HLQJHKHQ��$XV�0DQDJHPHQWVLFKW� LVW� EHLVSLHOVZHLVH�QLFKW� UHOHYDQW�� RE� LQ� HLQHP�$UEHLWVSDNHW� HLQHV� 3URMHNWSODQV� HLQ�*8, �'HVLJQ� RGHU� HLQH�DQGHUH� )XQNWLRQDOLWlW� UHDOLVLHUW� ZLUG�� ,Q� >'69��@�ZXUGHQ� VR� GLH� GUHL� 3HUVSHNWLYHQ� GHV�5HTXLUHPHQWV� (QJLQHHULQJV�� GHV� 'HVLJQV� XQG� GHV� 3URMHNWPDQDJHPHQWV� ]XHLQDQGHU� LQ�%H]XJ�JHVHW]W�
����� 3URGXNWEH]LHKXQJHQ=ZLVFKHQ� (QWZLFNOXQJVSURGXNWHQ� EHVWHKHQ� XQWHUVFKLHGOLFKVWH� %H]LHKXQJHQ�� GLH� GXUFK�$VVR]LDWLRQHQ�DXVJHGU�FNW�ZHUGHQ�
(LQH�$VVR]LDWLRQ�LP�3URGXNWPRGHOO�KDW�GLH� JOHLFKH�%HGHXWXQJ�ZLH�HLQH�%H]L HKXQJ�LQ�GHU�(�5�0RGHOOLHUXQJ� �YJO�� >&KH��@��� $VVR]LDWLRQHQ� N|QQHQ� DXFK� GXUFK� $WWU LEXWH� JHQDXHU�VSH]LIL]LHUW�ZHUGHQ��'HU�(LQIDFKKHLW�KDOEHU�VLQG�$VVR]LDWLRQHQ�LP�0RGHOO�GLHVHU�$UEHLW�DXVVFKOLH�OLFK�ELQlU��8P�DQ�HLQHU�$VVR]LDW LRQ�EHWHLOLJWH�3URGXNWH�QRFK�VWlUNHU�]X�FKDUD N�WHULVLHUHQ��N|QQHQ� LKQHQ�HLJHQH�5ROOHQ�EH]�JOLFK�HLQHU�$VVR]L DWLRQ�]XJHRUGQHW�ZHUGHQ��$VVR]LDWLRQHQ�N|QQHQ�JHULFKWHW�RGHU�XQJHULFKWHW�VHLQ��%HL�JHULFKWHWHQ�$VVR]LDW LRQHQ�ZLUG�HLQ� 3URGXNW� DOV�4XHOOH EH]HLFKQHW�� ZlKUHQG�GDV� DQGHUH� GLH� 6HQNH GHU�$VVR]LDWLRQ� GDU�VWHOOW�
����� =XVWlQGH�GHV�0RGHOOV�GHU�(QWZLFNOXQJVSURGXNWH,Q�$EVFKQLWW� ����� ZXUGH�HUOlXWHUW��GDVV�GLH�'XUFKI�KUXQJ�YRQ�$NWLYLWlWHQ�YRP�=XVWDQG�GHV�0RGHOOV�GHU�(QWZLFNOXQJVSURGXNWH�DE KlQJLJ�LVW��'DV�0RGHOO�KDW�MH�QDFK�)RUWVFKULWW�GHV�5HTXLUHPHQWV�(QJLQHHULQJV�XQWHUVFKLHGOLFKH�=XVWlQGH��'LHVH�lX�HUQ�VLFK�LQ�GHU�' H�ILQLWLRQ� QHXHU� (QWZLFNOXQJVSURGXNWH�� LQ� GHUHQ� =XVWlQGHQ� XQG� LQ� GHP� $VVR]LDWLRQV] X�VWDQG�
'HU�3URGXNW]XVWDQG HLQHV�(QWZLFNOXQJVSURGXNWHV�$�ZLUG�DXVJHGU�FNW�GXUFK�x DNWXHOOH�$WWULEXWEHOHJXQJHQx ]XP�(QWZLFNOXQJVSURGXNW�$�DJJUHJLHUWH�(QWZLFNOXQJVSURGXNWHx (QWZLFNOXQJVSURGXNWH��]X�GHQHQ�GDV�(QWZLFNOXQJVSURGXNW�$�DJJUHJLHUW�LVW�$WWULEXWEHOHJXQJHQ� ODVVHQ� VLFK� DEKlQJLJ� GDYRQ�� RE� HV� VLFK� XP JHW\SWH� RGHU� XQJHW\SWH�$WWULEXWH�KDQGHOW��DEVROXW�RGHU�TXDOLWDWLY�DXVGU�FNHQ�
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x $EVROXWH�$WWULEXWEHOHJXQJ� (LQH�DEVROXWH�$WWULEXWEHOHJXQJ�I�U�HLQ�ERROHVFKHV�$WWU L�EXW�$QWZRUW Z�UGH�EHLVSLHOVZHLVH�PLW�$QWZRUW� �WUXH�DXVJHGU�FNW�ZHUGHQ�x 4XDOLWDWLYH� $WWULEXWEHOHJXQJ� (LQH� TXDOLWDWLYH� $WWULEXWEHOHJXQJ� EHVFKUHLEW� JURE��ZHOFKH�(LJHQVFKDIW�HLQH�$WWULEXWEHOHJXQJ�KDEHQ�PXVV��RKQH�GLHVH�DEVROXW� IHVW]XO H�JHQ��%HLVSLHOVZHLVH�N|QQWH�I�U�HLQ�$WWULEXW� /DQJIULVWLJH�9LVLRQ�GLH�TXDOLWDWLYH�$WWUL�EXWEHOHJXQJ�ÄJURE�GHILQLHUW³�KHL�HQ��'LH�GHUDUWLJH�%HVFKUHLEXQJ�YRQ�%HOHJXQJHQ�LVW�PHWKRGLVFK�PRWLYLHUW��%HLVSLHOVZHLVH�ZLUG�]HLWZHLVH�HLQH�:HLWHUYHUZH QGXQJ�JUREHU�=ZLVFKHQHUJHEQLVVH�YRU�GHU�HQGJ�OWLJHQ�%HOHJXQJ�DOOHU�$WWULEXWH�DQJHVWUHEW��XP�3 D�UDOOHODUEHLW�]X�HUP|JOLFKHQ�0LW�GHP�$VVR]LDWLRQV]XVWDQG ZLUG�KLQJHJHQ�DXVJHGU�FNW�� I�U�ZHOFKH�$VVR]LDWLRQVW\SHQ�$VVR]LDWLRQHQ� ]ZLVFKHQ� HQWVSUHFKHQGHQ�(QWZLFNOXQJVSURGXNWHQ� EHUHLWV� IHVWJHOHJW�ZR U�GHQ�VLQG�
$XIJUXQG�P|JOLFKHU� bQGHUXQJHQ� GHV� =XVWDQGV� GHV�0RGHOOV� I�U� (QWZLFNOXQJ VSURGXNWH�P�VVHQ�VlPWOLFKH�3URGXNWH��$JJUHJDWLRQHQ�XQG�$VVR]LDWLRQHQ�HLQHP�.RQILJXUDWLRQVP D�QDJHPHQW�XQWHUVWHOOW�ZHUGHQ��XP�,QKDOWVlQGHUXQJHQ�DGlTXDW�YH UIROJEDU�]X�PDFKHQ�
����� %HVFKUHLEXQJ�YRQ�(QWZLFNOXQJVSURGXNWHQ=XU�%HVFKUHLEXQJ�YRQ�,QVWDQ]HQ�GHV�3URGXNWPRGHOOV�ZHUGHQ�XQWHUVFKLHGOLF KH�+LOIVPLWWHO�HLQJHVHW]W�x (LQH�JUDSKLVFKH�5HSUlVHQWDWLRQ�GXUFK�80/ �.ODVVHQGLDJUDPPHx (LQ�WDEHOODULVFKHV�6FKHPD�XQGx )RUPDOH�1RWDWLRQHQ
*UDSKLVFKH�5HSUlVHQWDWLRQ*UDSKLVFKH�5HSUlVHQWDWLRQHQ�YHUVFKDIIHQ�HLQHQ�hEHUEOLFN��EHU�3URGXNWW\SHQ�XQG�GHUHQ�JHJHQVHLWLJHQ� =XVDPPHQKlQJH�� 'LH� 'DUVWHOOXQJ� LVW� DQ� GLH� 80/ �1RWDWLRQ� XQG� DQ� GLH�JUDSKLVFKH�1RWDWLRQ�DXV�>'69��@�DQJHOHKQW�9DULDWLRQVW\S

$QIRUGHUXQJ
9DULDWLRQ

9DULDWLRQVW\S

$QIRUGHUXQJ
9DULDWLRQ

(UIDVVXQJVNRQWH[WHUIDVVW
$EELOGXQJ�� ± %HLVSLHO�HLQHU�JUDSKLVFKHQ�5HSUlVHQWDWLRQ�GHV�0RGHOOV�GHU�(QWZLFN�OXQJVSURGXNWH$EELOGXQJ� � HQWKlOW� HLQHQ� NOHLQHQ� $XVVFKQLWW� GHU� JUDSKLVFKHQ� 5HSUlVHQWDW LRQ� GHV� LQ�.DSLWHO�� YRUJHVWHOOWHQ�3URGXNWPRGHOOV�GHV�5HTXLUHPHQWV�(QJLQHHULQJV�NRPSOH[HU�6WD Q�GDUGVRIWZDUH��'LH�IROJHQGH�7DEHOOH�HUOlXWHUW�GLH�HLQ]HOQHQ�JUDSKLVFKHQ�(OHPH QWH�
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5HSUlVHQWDWLRQ %HGHXWXQJ %HLVSLHO.lVWFKHQ 3URGXNWW\S 9DULDWLRQVW\S$XVJHI�OOWHU�3IHLO *HULFKWHWH�$VVR]LDWLRQ 9DULDWLRQVW\S� LVW� PLW� $QIRUGHUXQJ�DVVR]LLHUW�� 'HU� 9DULDWLRQVW\S� HQ W�VSULFKW�GHU�4XHOOH��GLH $QIRUGHUXQJ�GHU�6HQNH(LQIDFKH�.DQWH 8QJHULFKWHWH�$VVR]LDWLRQ $QIRUGHUXQJ�LVW�PLW�(UIDVVXQJVNRQ�WH[W� DVVR]LLHUW�� $VVR]LDWLRQHQ� N|Q�QHQ� ]XU� .HQQ]HLFKQXQJ� GHV� 7\SV�EHVFKULIWHW�ZHUGHQ��KLHU�HUIDVVW��5DXWH�PLW�.DQWH $JJUHJDWLRQ 9DULDWLRQVW\S� DJJUHJLHUW� 9DULD WLR�QHQ� XQG� 9DULDWLRQ� DJJUHJLHUW� $Q�IRUGHUXQJ8QDXVJHI�OOWHV�'UHLHFN�PLW�.DQWH *HQHUDOLVLHUXQJ� XQG� 6SH]LDO L�VLHUXQJ 9DULDWLRQ�VSH]LDOLVLHUW�$QIRUGHUXQJ
*HVWULFKHOWH�/LQLH 5HIHUHQ]� DXI� HLQ� (OHPHQW� LQ�HLQHU� DQGHUHQ� $EELOGXQJ�� 'DV�(OHPHQW� LVW� LQ� HLQHU� DQGHUHQ�$EELOGXQJ�PLW�ZHLWHUHQ�.DQWHQ�YHUEXQGHQ

$QIRUGHUXQJ

7DEHOODULVFKHV�6FKHPD0LW�+LOIH�GHV�WDEHOODULVFKHQ�6FKHPDV�ZHUGHQ�3URGXNWW\SHQ�XQG�$VVR]LDWLRQHQ��EHUVLFK W�OLFK�EHVFKULHEHQ��'LH�IROJHQGHQ�]ZHL�7DEHOOHQ�VWHOOHQ�]ZHL�6FKHPDWD�YRU�XQG�EHVFKUH L�EHQ� GHUHQ� ,QKDOWH�� 'LH� $EN�U]XQJHQ� GHU� HLQ]HOQHQ� =HLOHQ� EHGHXWHQ�� % %HVFKUHLEXQJ��= =ZHFN�� $ $WWULEXWH�� * $JJUHJDWLRQHQ� �$EN�U]XQJHQ� GLHQHQ� GHU� 3ODW]HUVSDUQLV� EHL�GHU�%HVFKULIWXQJ��
3URGXNWW\S�'HU�1DPH�GHV�3URGXNWW\SHQ% (UOlXWHUXQJ�GHU�LQ�,QVWDQ]HQ�GLHVHV�3URGXNWW\SH Q�HQWKDOWHQHQ�,QIRUPDWLRQHQ= (UOlXWHUXQJ�GHU�PHWKRGLVFKHQ�5ROOH�XQG�%HGHXWXQJ�GHV�3URGXNWW\SHQ$ (UOlXWHUXQJ�GHU�ÄHOHPHQWDUHQ³�3URGXNWHLJH QVFKDIWHQ* (UOlXWHUXQJ� GHU�$JJUHJDWLRQHQ� LQ�GHQHQ�GLHVHU�3URGXNWW\S�GLH� DJJUHJL HUHQGH�5ROOH�VSLHOW% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH��* $JJUHJDWLRQHQ6FKHPD�I�U�3URGXNWW\SHQ�LQNOXVLYH�$JJUHJDWLRQ�XQG�$EKlQJLJNHLWHQ
$VVR]LDWLRQVW\S 'HU�1DPH�GHV�$VVR]LDWLRQVW\SHQ% (UOlXWHUXQJ�GHU�LQ�$VVR]LDWLRQ�GLHVHV�7\SHQ�HQWKDOWHQHQ�,QIRUPDWL RQHQ= (UOlXWHUXQJ�GHU�PHWKRGLVFKHQ�5ROOH�XQG�%HGHXWXQJ�GHV�$VVR]LDWLRQVW\SHQ$ (UOlXWHUXQJ�GHU�ÄHOHPHQWDUHQ³�(LJHQVFKDIWHQ�HLQHU�$VVR]LDWLRQ% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH 6FKHPD�I�U�$VVR]LDWLRQVW\SHQ
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)RUPDOH�1RWDWLRQ$XIJUXQG� GHU� JUR�HQ� $Q]DKO� XQWHUVFKLHGOLFKHU� (LQIOXVVIDNWRUH Q� H[LVWLHUHQ� YLHOIlOWLJH�(QWZLFNOXQJVSURGXNWH�EHLP�5HTXLUHPHQWV�(QJLQHHULQJ�NRPSOH[HU�6WDQGDUGVRIWZDUH��'LH�(QWZLFNOXQJVSURGXNWH� ZHLVHQ� NRPSOH[H� =XVDPPHQKlQJH� DXI�� (LQ� 7HLO� GLHVHU� =XVD P�PHQKlQJH�NDQQ�PLW�+LOIH�HLQIDFKHU�IRUPDOHU�0LWWHO�EHVFKULHEHQ�ZHUGHQ�XQ G�VRPLW�GXUFK�HLQ�DGlTXDWHV�6RIWZDUHZHUN]HXJ�DXWRPDWLVFK�YHUIROJW�ZHUGHQ��'D]X�ZLUG�HLQH�5HLKH�DXI�3UlGLNDWHQORJLN�EDVLHUHQGHU�'HILQLWLRQHQ�XQG�$[LRPH�YHUZHQGHW��
'DV�0RGHOO�I�U�(QWZLFNOXQJVSURGXNWH�NDQQ�GXUFK�VHLQH�SUl]LVH�'DUVWHOOXQJ�XQPLWWHOEDU�DOV�]HQWUDOHU�7HLO�GHV�'DWHQPRGHOOV�HLQHV�6RIWZDUHZHUN]HXJV�]XU�8QWHUVW� W]XQJ�HLQ]HOQHU�(QWZLFNOXQJVDNWLYLWlWHQ� YHUZHQGHW� ZH UGHQ�� 'LH� WDEHOODULVFKHQ� 6FKHPDWD� GLHQHQ� GDEHL�]XU� ,GHQWLILNDWLRQ� ]X� HUIDVVHQGHU�$WWULEXWH� YRQ�(QWZLFNOXQJVSURGXNWHQ�XQG�$VVR]LDWL R�QHQ��'LH� IRUPDO�EHVFKULHEHQHQ�=XVDPPHQKlQJH�N|QQHQ�]XU�DXWRPDWLVFKHQ�hEHUSU�IXQJ�RGHU�:LHGHUKHUVWHOOXQJ�EHVWLPPWHU�.RQVLVWHQ]EHGLQJXQJHQ�L QQHUKDOE�XQG�]ZLVFKHQ�GHQ�(QWZLFNOXQJVSURGXNWHQ�HLQJHVHW]W�ZHUGHQ��)�U�GDV� LQ� .DSLWHO�� HLQJHI�KUWH�0RGHOO� I�U�(QWZLFNOXQJVSURGXNWH�HUJHEHQ�VLFK�DXIJUXQG�GHU�IRUPDOHQ�% HVFKUHLEXQJ�HLQH�5HLKH�YRQ�0|JOLFKNHLWHQ� HLQHU�:HUN]HXJXQWHUVW�W]XQJ�� 'LHVH� ZHUGHQ� JHVRQGHUW� LQ�$ EVFKQLWW� ���YRUJHVWHOOW��,Q�GLHVHP�$EVFKQLWW�ZLUG�DXFK�GLH� GXUFK�GDV�IRUPDOH�0RGHOO�HUUHLFKWH�,QWH J�UDWLRQ� GHV� 5HTXLUHPHQWV�0DQDJHPHQWV� XQG� GHV� .RQILJXUDWLRQV �0DQDJHPHQWV� HUOlXWHUW��YJO��DXFK�$EVFKQLWW������
'LH� IRUPDOH�1RWDWLRQ� I�U� GDV�0RGHOO� GHU� (QWZLFNOXQJVSURGXNWH� EHVWHKW� DXV� IROJHQ GHQ�(OHPHQWHQ�x 'HILQLWLRQHQ��+LHUPLW�ZHUGHQ�QHXH�%HJULIIH�XQG�IRUPDOH�1RWDWLRQHQ�IHVWJHOHJW�x (QWZLFNOXQJVD[LRPH��%HVFKUHLEXQJ�YRQ�.RQVLVWHQ]EHGLQJXQJHQ�]ZLVFKHQ�HL Q]HOQHQ�(QWZLFNOXQJVSURGXNWHQ��GLH�LP�/DXIH�GHV�5HTXLUHPHQWV�(QJLQHHULQJV�XQG�GHU�VSlW H�UHQ�(QWZLFNOXQJVSKDVHQ�]X�EHU�FNVLFKWLJHQ�VLQG��'LHVH�EHHLQIOXVVHQ�EH]LHKXQJVZH L�VH� OLPLWLHUHQ� YRUUDQJLJ� GLH� 'XUFKI�KUXQJ� HLQ]HOQHU� (QWZLFNOXQJVDNWLYLWlWHQ��%HLVSLHOVZHLVH� NDQQ�PLW� HLQHP�(QWZLFNOXQJVD[LRP�JHIRUGHUW�ZHUGHQ�� GDVV� DOOH� I�U�HLQH�EHVWLPPWH�9HUVLRQ�]XU 5HDOLVLHUXQJ�JHSODQWHQ�$QIRUGHUXQJHQ�DXFK� WDWVlFKOLFK�UHDOLVLHUW�ZHUGHQ�x /DXI]HLWD[LRPH��%HVFKUHLEXQJ�YRQ�.RQVLVWHQ]EHGLQJXQJHQ��GLH�VLFK�XQPLWWHOEDU�DXI�GDV� UHDOLVLHUWH� 6RIWZDUHV\VWHP� DXVZLUNHQ�� 'LHVH� P�VVHQ� DOVR� EHL� GHU� (QWZLFNOXQJ�XQG�,PSOHPHQWLHUXQJ�GHU�6RIWZDUH�DGlTXDW�EHU�FNVLFKWLJW�ZHUGHQ��x +LOIVGHILQLWLRQHQ�� )HVWOHJXQJ� YRQ� %HJULIIHQ� XQG� 1RWDWLRQHQ�� GLH� QXU� ORNDO� ]XU� % H�VFKUHLEXQJ�EHVRQGHUV�NRPSOH[HU�$[LRPH�EHQ|WLJW�ZHUGHQ�
=XVDPPHQKDQJ�]ZLVFKHQ�GHQ�1RWDWLRQHQ'LH�IRUPDOHQ�1RWDWLRQHQ�VLQG�PLW�GHQ�EHL GHQ�DQGHUHQ�'DUVWHOOXQJHQ�GHV�3URGXNWPRGHOOV�NRQVLVWHQW��$VVR]LDWLRQHQ�ZHUGHQ�GXUFK�3UlGLNDWH�GDUJ HVWHOOW��(QWZLFNOXQJVSURGXNWH�XQG�$JJUHJDWLRQHQ� GXUFK�0HQJHQ��'LH� JUDSKLVFKH�1RWDWLRQ� GLHQW� OHGLJOLFK� ]XU� �EHUVLFKWO L�FKHQ� 'DUVWHOOXQJ� GHV� 0RGHOOV�� OlVVW� VLFK� MHGRFK� DXV� GHU� WDEHOODULVFKHQ� %HVFKUHLEXQJ�HU]HXJHQ��'HPJHJHQ�EHU�HQWKDOWHQ�VRZRKO�GLH�WDEHOODULVFKH�DOV�DXFK�GLH�IRUPDOH�1RWDW L�RQ� HLJHQH�ZHVHQWOLFKH� ,QIRUPDWLRQHQ� ]XU� YROOVWlQGLJHQ�%HVFKUHLEXQJ� GHV�0RGHOOV� XQG�VLQG�GDKHU�XQDEGLQJEDUH�%HVWDQGWHLOH�
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����� (QWZLFNOXQJVSURGXNWH�XQG�HQWVFKHLGXQJVRULHQWLHUWHU�(QWZLFNOXQJVSUR]HVV:LH� EHUHLWV� EHL� GHU� (LQI�KUXQJ� GHV� HQWVFKHLGXQJVRULHQWLHUWHQ� (QWZLFNOXQJVSUR]HVVHV�EHVFKULHEHQ�ZXUGH��QHKPHQ�GLH�(QWZLFNOXQJVSURGXNWH�LQ�YHUVFKLHGHQHQ�(QWVFKHLGXQJ V�VLWXDWLRQHQ�XQWHUVFKLHGOLFKH 5ROOHQ�HLQ��3ULQ]LSLHOO�N|QQHQ�HLQ]HOQH�(OHPHQWH�HLQHU�(Q W�VFKHLGXQJVVLWXDWLRQ� GXUFK� XQWHUVFKLHGOLFKH� I�U� GLH� 5ROOH� DGlTXDWH� 3URGXNWW\SHQ� GHV�0RGHOOV�GHU�(QWZLFNOXQJVSURGXNWH�EHVHW]W�VHLQ��(LQH�$XVQDKPH�VLQG�KLHU�GLH�$OWHUQDWLYH�XQG�GDV�(QWVFKHLGXQJVHUJHEQ LV��'LHVH�HQWKDOWHQ�GLH�JOHLFKHQ�LQKDOWOLFKHQ�,QIRUPDWLRQHQ�XQG�EHVWHKHQ�GDKHU� LQQHUKDOE� HLQHU�(QWVFKHLGXQJVVLWXDWLRQ� MHZHLOV� DXV�GHQ� VHOEHQ�3U R�GXNWW\SHQ��%HL�GHU�$OWHUQDWLYHQELOGXQJ�NDQQ�]ZLVFKHQ� IODFKHQ�$OWHUQDWLYHQ XQG�KLHUDU�FKLVFKHQ�$OWHUQDWLYHQ XQWHUVFKLHGHQ�ZHUGHQ�
)ODFKH� $OWHUQDWLYHQ�� ,P� HLQIDFKVWHQ� )DOO� LVW� MHGH� $OWHUQDWLYH� HLQH� JHVRQGHUWH� ,QVWDQ]�HLQHV� JHJHEHQHQ� 3URGXNWW\SHQ��'DUDXV�ZLUG� JHQDX� HLQH� DXVJHZlKOW�� GLH� GDQQ� GDV�(Q W�VFKHLGXQJVHUJHEQLV�GDUVWHOOW��,Q�GLHVHP�)DOO�ZHUGHQ�GLH�HLQ]HOQHQ�$OWHUQ DWLYHQ�DOV�IODFKH�$OWHUQDWLYHQ�EH]HLFKQHW��GD�QXU�HLQH�HLQ]LJH�(QWVFKHLGXQJ�QRWZH QGLJ�LVW�
+LHUDUFKLVFKH� $OWHUQDWLYHQ�� 'HPJHJHQ�EHU� VWHKHQ� KLHUDUFKLVFKH� $OWHUQDWLYHQ�� 'LHVH�ZHUGHQ�YHUZHQGHW��ZHQQ�HLQ�(QWVFKHLGXQJVSUREOHP�KLHUDUFKLVFK�LQ�7HLOSUREOHPH�]HUOHJ W�ZLUG�XQG�I�U�GLHVH�GDQQ�MHZHLOV�XQWHUVFKLHGOLFKH�$OWHUQDWLYHQ�JHVXFKW�ZHUGHQ��,Q�GLHVHP�)DOO� LVW� GDQQ� GDV� (QWVFKHLGXQJVHUJHEQLV� HLQH� .RPSRVLWLRQ� GHU� $XVZDKO� MHZHLOV� HLQHU�/|VXQJVDOWHUQDWLYH�I�U�MHGHV�7HLOSUREOHP�
%HLVSLHO�%HLP� 6\VWHPGHVLJQ�ZHUGHQ� GLH� (QWVFKHLGXQJVSUREOHPH� DQKDQG� GHU� $QIRUGHUXQ�JHQ� LQ�XQWHUVFKLHGOLFKH�7HLOH�DXIJHWHLOW��DQVWDWW�$OWHUQDWLYHQ�I�U�GDV�JHVDPWH�'H�VLJQ� DXI� HLQPDO� ]X� NRQVWUXLHUHQ�� )�U� MHGHQ� 7HLO� GHU� $QIRUGHUXQJHQ� ZHUGHQ�'HVLJQDOWHUQDWLYHQ� JHVXFKW� XQG� DQKDQG� GHU� JHVWHOOWHQ�$QIRUGHUXQJHQ� ORNDO�(QW�VFKHLGXQJHQ�JHWURIIHQ��'LH�OHW]WHQGOLFKH�$UFKLWHNWXU�NRPSRQLHUW�VLFK�GDQQ�DXV�GHQ�YHUVFKLHGHQHQ�7HLOO|VXQJHQ�
'LH�'HNRPSRVLWLRQ�GHV�(QWVFKHLGXQJVSUREOHPV�PXVV�VLFK�QLFKW�QRWZHQGLJHUZHLVH�LQ�GHU�'HNRPSRVLWLRQ�GHU�6WUXNWXU�GHV�6RIWZDUHV\VWHPV� ZLGHUVSLHJHOQ��%HLVSLHOVZHLVH�N|QQHQ�$OWHUQDWLYHQ�HLQHU�6RIWZDUH�GXUFKDXV� DXFK�NRPSOHWW�XQWHUVFKLHGOLFKH�'HNRPSRVLWLRQHQ�LQ�.RPSRQHQWHQ��9HUELQGXQJHQ�XQG�.RPPXQLNDWLRQVSURWRNR OOHQ�HQWKDOWHQ��
=XU� 8QWHUVW�W]XQJ� GHU� 'HNRPSRVLWLRQ� HLQHV� (QWVFKHLGXQJVSUREOHPV� LQ� 7HLOSUREOHPH�NDQQ�GDV�3ULQ]LS�GHU�=HUOHJXQJ�QDFK�%HWUDFKWXQJVIRNXV �HQJO��6HSDUDWLRQ�RI�&RQFHUQV���YJO�� ]XP� %HLVSLHO� >'LM���� 72+���@�� DQJHZHQGHW� ZHUGHQ�� (LQ� %HWUDFKWXQJVI RNXV� LVW�LPPHU� HLQH� EHVWLPPWH� 3HUVSHNWLYH� YRQ� GHU� DXV� HLQ� JHZLVVHU� %HWUDFKWXQJVJHJHQ VWDQG�EHOHXFKWHW�ZLUG��
%HLVSLHO�%HWUDFKWXQJVIRNXVVH� N|QQHQ� ]XP� %HLVSLHO� WHFKQLVFKH� 5HDOLVLHUXQJVDVSHNWH� KLQ�VLFKWOLFK�GHU�6RIWZDUHHQWZLFNOXQJ�VHLQ��$QGHUH�%HWUDFKWXQJVIRNXVVH�VLQG�(QWZLFN�OXQJVSKDVHQ��3URMHNWPDQDJHPHQW�XVZ��
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'LH�=HUOHJXQJ�QDFK�%HWUDFKWXQJVIRNXV�LVW�GDV�DOOJHPHLQH�3ULQ]LS��GDVV�3UREOHPE HUHLFKH�KLQVLFKWOLFK� XQWHUVFKLHGOLFKHU� %HWUDFKWXQJVIRNXVVH� DQDO\VLHUW� XQG� EHVFKULHEHQ� ZHUG HQ��$XI� GHP� JOHLFKHQ� 3ULQ]LS� EDVLHUW� HLQH� LQ� $EVFKQLWW� ����� YRUJHVFKODJHQH� 6WUXNWXULH�UXQJVP|JOLFKNHLW�YRQ�$QIRUGHUXQJHQ�
=XU�'DUVWHOOXQJ�KLHUDUFKLVFKHU�$OWHUQDWLYHQ�ZHUGHQ�]XVlW]OLFK�I�U�MHGH�(QWVFKHLGXQJVV L�WXDWLRQ�GLH�81'� XQG�GLH�2'(5� $JJUHJDWLRQ�HLQJHI�KUW�� $EELOGXQJ�� ]HLJW�GLH�(UZHL�WHUXQJ� DQKDQG� GHU� REHQ� HLQJHI�KUWHQ� JUDSKLVFKHQ� 'DUVWH OOXQJ�� ,Q� HLQHU� ,QVWDQ]� HLQHU�KLHUDUFKLVFKHQ�$OWHUQDWLYH� VFKOLH�HQ� VLFK�81' � XQG�2'(5�$JJUHJDWLRQHQ� JHJHQVHLWLJ�DXV��DOVR�HQWZHGHU�VLQG�DOOH�DJJUHJLHUWHQ�$OWHUQ DWLYHQ�QXU�81'�$JJUHJDWLRQHQ�RGHU�QXU�2'(5�$JJUHJDWLRQHQ�

(QWVFKHLGXQJVREMHNW

$OWHUQDWLYH
81' 2'(5IOLH�W�

HLQ
(QWVFKHLGXQJVREMHNW

$OWHUQDWLYH
81' 2'(5IOLH�W�

HLQ
$EELOGXQJ�� ± +LHUDUFKLVFKH�$OWHUQDWLYHQx 81'�$JJUHJDWLRQ�� 'LH� JHJHEHQH� $OWHUQDWLYH� ZLUG� GHNRPSRQLHUW� LQ� 7HLOSUREO HPH��'LHVH�VLQG�KLHU�GXUFK�PLW�81'�YHUNQ�SIWHQ�7HLOH�UHSUlVHQWLHUW��'LH�PLW�GHU�$OWH UQD�WLYH�YHUEXQGHQHQ�(QWVFKHLGXQJVREMHNWH�ZH UGHQ�DXI�GLH�YHUNQ�SIWHQ�7HLOH�YHUWHLOW�x 2'(5�$JJUHJDWLRQ��-HGH�DJJUHJLHUWH�$OWHUQDWLYH�UHSUlVHQWLHUW�HLQH�P|JOLFKH�/|VXQJ�GHU� PLW� GHU� JHJHEHQHQ� $OWHUQDWLYH� YHUNQ�SIWHQ� (QWVFKHLGXQJVREMHNWH�� -HGH� DJJU H�JLHUWH�$OWHUQDWLYH�ÄHUEW³�DOOH�YHUNQ�SIWHQ�(QWVFKHLGXQJVREMHNWH�%LOGKDIW� JHVHKHQ� VSDQQW� HLQH� ,QVWDQ]� HLQHU� KLHUDUFKLVFKHQ�$OWHUQDWLYH� HLQHQ�%DXP�DXI��GHU� DQ� MHGHP� 2'(5�.QRWHQ� HLQH� (QWVFKHLGXQJ� YHUODQJW�� 'DV� OHW]WHQGOLFKH� (QWVFKH L�GXQJVHUJHEQLV�HQWVSULFKW�GDQQ�HLQHU�.RPSRVLWLRQ�GHU�$OWHUQDWLYHQ�DQ�GHQ�81'�.QRWHQ�XQG�GHU�HLQGHXWLJHQ�(QWVFKHLGXQJ�DQ�GHQ�2'(5 �.QRWHQ��%HL�81'�.QRWHQ�LVW�GLH�:DKO�DOOHU�6|KQH�]ZLQJHQG�

'HU�(LQVDW]�KLHUDUFKLVFKHU�$OWHUQDWLYHQ�HLJQHW� VLFK� I�U� VHKU�NRPSOH[H�(Q WVFKHLGXQJHQ��(LQ� %HLVSLHO� LVW� GLH� $EOHLWXQJ� HLQHV� NRPSOHWWHQ� 'HVLJQV�� 3UL Q]LSLHOO� OlVVW� VLFK� GLHVH�7HFKQLN� EHL� DOOHQ� (QWVFKHLGXQJVVLWXDWLRQHQ� HLQVHW]HQ�� 6LQQYROO� LVW� VLH� DOOH UGLQJV� QXU��ZHQQ�ZLUNOLFK�HLQH�=HUOHJXQJ�LQ�7HLOSUR EOHPH�P|JOLFK�LVW�
,Q�.DSLWHO�� ZHUGHQ�HLQ]HOQH�(QWZLFNOXQJVSURGXNWH�YRUJHVWHOOW��RKQH�QRFK�HLQPDO�VSH] L�ILVFK� DXI� GLH� KLHUDUFKLVFKH� $OWHUQDWLYHQELOGXQJ� HLQ]XJHKHQ�� 'LHVH� NDQQ� ]XVlW]OLFK� DXI�MHGHV�3URGXNW�DOV�]ZHL�ZHLWHUH�$JJUHJDWLRQVW\SHQ�DXIJHQR PPHQ�ZHUGHQ��:HVHQWOLFK�LVW�MHGRFK�GDQQ��GDVV�GLH�%HVWDQGWHLOH�LQ�HLQHP�3URGXNW�VLFK�DXFK�DGlTXDW�LQ�7HLOH�]HUO HJHQ�ODVVHQ�
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.DSLWHO��
0RGHOO�GHU�(QWZLFNOXQJVSURGXNWH
,Q�GLHVHP�.DSLWHO�ZLUG�DXIEDXHQG�DXI�GLH�LQ�$EVFKQLWW� ��� YRUJHVWHOOWHQ�0RGHOOLHUXQJV�NRQ]HSWH�HLQ�0RGHOO�GHU�(QWZLFN OXQJVSURGXNWH�GHV�5HTXLUHPHQWV�(QJLQHHULQJV�NRPSO H�[HU�6WDQGDUGVRIWZDUH�YRUJHVWHOOW��6LH�GLHQHQ�]XU�'RNXPHQWDWLRQ�XQG�]XU�8QWHUVW�W]XQJ�VlPWOLFKHU� (QWZLFNOXQJVDNWLYLWlWHQ� LQQHUKDOE� GHV� 5HTXLUHPHQWV� (QJLQHHULQJ �3UR]HVVHV��'LHVHU�ZLUG�LQ�.DSLWHO�� DXVI�KUOLFK�HUOlXWHUW��(LQ�]HQWUDOHV�=LHO�GLHVHV�0RGHOOV�LVW��GXUFK�SUl]LVH�EHVFKULHEHQH� ,QKDOWH�XQG�%H]LHKX QJHQ� VRZRKO�HLQH�NRQVLVWHQWH�(QWZLFNOXQJ�]X�XQWHUVW�W]HQ��DOV�DXFK�HLQH�JXWH�9HUIROJED UNHLW�]X�HUUHLFKHQ�
'LH�(QWZLFNOXQJVSURGXNWH XQG�ZHFKVHOVHLWLJH�%H]LHKXQJHQ�ZHUGHQ�PLW�GHQ�LQ�$EVFKQLWW������ YRUJHVWHOOWHQ� +LOIVPLWWHOQ� �JUDSKLVFKH� 5HSUlVHQWDWL RQHQ�� WDEHOODULVFKH� 6FKHPDWD�XQG� IRUPDOH� 1RWDWLRQHQ�� HUOlXWHUW�� 'D]X� JLEW� ]XQlFKVW� $EVFKQLWW� ��� HLQHQ� hEHUEOLFN��EHU� GDV� 0RGHOO�� $EVFKQLWW� ��� I�KUW� *UXQGEHJULIIH� XQG� *UXQGHOHPHQWH� HLQ�� ,P� $ Q�VFKOXVV� GDUDQ� ZHUGHQ� LQ� $EVFKQLWW� ��� VRJHQDQQWH� VWUDWHJLVFKH� (QWZLFNOXQJVSU RGXNWH�SUlVHQWLHUW��'DQQ�ZHUGHQ� LQ�$EVFKQLWW� ��� RSHUDWLYH�3URGXNWH�HUOlXWHUW��'LHVH�UHSUlVH Q�WLHUHQ�(UJHEQLVVH�GHV�LQ�$EVFKQLWW� ����� YRUJHVWHOOWHQ�.HUQV�GHU�$UEHLW�XQG�ZHUGHQ�GH V�KDOE�VHKU�DXVI�KUOLFK�EHKDQGHO W��6FKOLH�OLFK�ZLUG�DP�(QGH�GLHVHV�.DSLWHOV�LQ�$ EVFKQLWW���� HLQH�P|JOLFKH�:HUN]HXJXQWHUVW�W]XQJ� I�U�GDV�3URGXNWPRGHOO� GLVNXWLHUW��(LQ�:HU N�]HXJ� LVW� VRZRKO� I�U�GDV�5HTXLUHPHQWV�(QJLQH HULQJ�XQG�GDV�5HTXLUHPHQWV�0DQDJHPHQW�DOV� DXFK� GDV� .RQILJXUDWLRQV�0DQDJHPHQW� NRPSOH[HU� 6WDQGDUGVRIWZDUH� EHKLOIOLFK�� ,Q�GLHVHP�0RGHOO�ZLUG�LQWHQVLY�HLQH�IRUPDOH�1RWDWLRQ�HLQJHVHW]W��'LHVH�GLHQW�DXVVFKOLH�OLFK�HLQHU�SUl]LVHQ�'DUVWHOOXQJ�GHU�NRPSOH[HQ�=XVDPPH QKlQJH��XP�GLH�LQ�GHU�$UEHLW�]HQWUDOH�0HWKRGLN� ]X� XQWHUVW�W]HQ�� 'LH� IRUPDOH� 'DUVWHOOXQJ� HUOHLFKWHUW� DXFK� GLH� 5HDOLVLHUXQJ�HLQHV�:HUN]HXJV�
,QQHUKDOE�GHU�HLQ]HOQHQ�$EVFKQLWWH�ZLUG�MHZHLOV�DXI�$NWLYLWlWHQ�DXV� .DSLWHO�� YHUZLHVHQ��GLH� I�U�GLH�(UDUEHLWXQJ�HQWVSUHFKHQGHU�0RGHO OWHLOH�]XVWlQGLJ�VLQG��(LQH�hEHUVLFKW�GHI L�QLHUWH�(QWZLFNOXQJVSURGXNWH�XQG�$VVR]LDWLRQHQ�ZLUG�LQ�$QKDQJ�$��HLQH�hEHUVLFKW��EHU�GHILQLHUWH�0HQJHQ�XQG�3UlGLNDWH�LQ�$QKDQJ�%�JHJHEHQ�
��� hEHUEOLFN��EHU�GDV�0RGHOO%HYRU�GLH�%HVWDQGWHLOH GHV�0RGHOOV�GHU�(QWZLFNOXQJVSURGXNWH�XQG�GHUHQ�ZHFKVHOVHLWLJHQ�=XVDPPHQKlQJH� GHWDLOOLHUW� EHVFKULHEHQ� ZHUGHQ�� ZLUG� LQ� GLHVHP� $EVFKQLWW� HLQ� NXU]HU�hEHUEOLFN�JHJHEHQ��'HQ�$XIEDX�GHV�0RGHOOV�GHPRQVWULHUW�GLH�IROJHQGH�7DEHOOH�
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*UXQGHOHPHQWH
$QIRUGHUXQJ

$VSHNW
$QIRUGHUXQJ$QIRUGHUXQJ

$VSHNW *UXQGHOHPHQWH��$EVFKQLWW�������EHLQKDOWHW�$QIRUGHUXQJHQ��$EVFKQLWW��������XQG�$VSHNWH��$EVFKQLWW��������
2SHUDWLYH�6WUXNWXULHUXQJ �$EVFKQLWW����� 6WUDWHJLVFKH�6WUXNWXULHUXQJ �$EVFKQLWW�����(UIDVVXQJ (UIDVVXQJVNRQWH[W (UIDVVXQJVNRQWH[WH�$EVFKQLWW�������

0DUNWVHJPHQW
6HJPHQWLHUXQJVW\S
0DUNWVHJPHQW0DUNWVHJPHQW

6HJPHQWLHUXQJVW\S6HJPHQWLHUXQJVW\S 0DUNWVHJPHQWH

0DUNWRULHQW� 9DULDWLRQ
9DULDWLRQVW\S
9DULDWLRQ

9DULDWLRQVW\S9DULDWLRQVW\S 0DUNWVLFKW�$EVFKQLWW������� 0DUNWVWUDWHJLH0DUNWVWUDWHJLH
0DUNWVWUDWHJLH

6\VWHPRULHQWLHUW 0RGXOVFKQLWWVWHOOH
6\VWHPSURGXNW
%DVLVPRGXO

6\VWHPDUFKLWHNWXU
6\VWHPPRGXO

0RGXOVFKQLWWVWHOOH
6\VWHPSURGXNW
%DVLVPRGXO

6\VWHPDUFKLWHNWXU
6\VWHPPRGXO

6\VWHPVLFKW�$EVFKQLWW������� 6\VWHPVWDQGDUGV6\VWHPVWDQGDUGV
6\VWHPVWUDWHJLH6\VWHPVWUDWHJLH

6\VWHPVWDQGDUGV�XQG� 6\VWHPVWUDWH�JLH

(QWZLFNOXQJVRULHQWLHUW

6\VWHPDUFKLWHNWXU�9HUVLRQ

0RGXOVFKQLWW�VWHOOHQ�9HUVLRQ

6\VWHPPRGXO�9HUVLRQ

6\VWHPDUFKLWHNWXU�9HUVLRQ

0RGXOVFKQLWW�VWHOOHQ�9HUVLRQ

6\VWHPPRGXO�9HUVLRQ

(QWZLFNOXQJVVLFKW�$EVFKQLWW�������

%HZHUWXQJ=XU� 8QWHUVW�W]XQJ� YRQ� %HZHUWXQJHQ� LQQHUKDOE� GHV� HQWVFKHLGXQJVRULHQWLHUWHQ� (QWZLFNOXQJV�SUR]HVVHV�ZHUGHQ�ZHLWHUH�(QWZLFNOXQJVSURGXNWH�LQ�.DSLWHO�� HLQJHI�KUW�
'XUFK�GLH�GLFN�XPUDQGHWHQ�%HUHLFKH�VLQG�GLH�YLHU�+DXSWWHLOH�*UXQGHO HPHQWH��RSHUDWLYH�6WUXNWXULHUXQJ�� VWUDWHJLVFKH� 6WUXNWXULHUXQJ� XQG� % HZHUWXQJ� GHV� 0RGHOOV� GDUJHVWHOOW��*UXQGHOHPHQWH��RSHUDWLYH�XQG�VWUDWHJLVFKH�6WUXNWXULHUXQJ�ZHUGHQ�LQQHUKDOE�GLHVHV�.DS L�WHOV� HUOlXWHUW�� (QWZLFNOXQJVSURGXNWH� GHU� %HZHUWXQJ� ZHUGHQ� LP� 5DKPHQ� GHU� %HZH U�WXQJVPHWKRGH�LQ�.DSLWHO�� SUlVHQWLHUW�
*UXQGHOHPHQWH� *UXQGHOHPHQWH�GHV�0RGHOOV�GHU�(QWZLFNOXQJVSURGXNWH�VLQG�$QIRUG H�UXQJHQ��YHUJOHLFKH�.DSLWHO����XQG�$VSHNWH��$VSHNWH�GLHQHQ�GHU�YHUVFKLHGHQDUWLJHQ�6WUX N�WXULHUXQJ� YRQ� $QIRUGHUXQJHQ� QDFK� GHP� 3ULQ]LS� GHV� 6HSDUDWLRQ� RI� &RQFHUQV� �YJO��$EVFKQLWW���������,Q�$EVFKQLWW���� ZHUGHQ�QHEHQ�*UXQGHOHPHQWHQ�D XFK�*UXQGEHJULIIH�GHV�0RGHOOV�GHU�(QWZLFNOXQJVSURGXNWH�YRUJHVWHOOW��=HQWUDOH�%HJULIIH�VLQG�5HDOLVLHUXQJVVWDWXV�XQG�$NWLYLHUXQJ�HLQHU�$QIRUGHUXQJ��%HLGH�GLHQHQ�HLQHU�9HUIROJEDUNHLW�EH]LHKXQJVZHLVH�HLQHU�NRQVLVWHQWHQ�5HDOLVLHUXQJ�YRQ�$QIRUGHUXQJHQ�ELV�]XU�/D XI]HLW�HLQHU�6RIWZDUH��'DU��EHU�KLQDXV�ZHUGHQ�$VVR]LDWLRQHQ�]XU�'RNXPHQWDWLRQ�LQKDOWOLFKHU�(LQIO�VVH�YRQ�$QIR U�GHUXQJHQ�YRUJHVWHOOW�



��

'LH�VWUDWHJLVFKH�XQG�GLH�RSHUDWLYH�6WUXNWXULHUXQJ�VLQG�MHZHLOV�QDFK�GHP�JOH LFKHQ�3ULQ]LS�XQWHUJOLHGHUW��'LH�(UIDVVXQJVRULHQWL HUXQJ�GLHQW�GHU�6\VWHPDWLVLHUXQJ�GHV�+HUDXVDUEHLWHQV�YRQ� $QIRUGHUXQJHQ�� (LQ� *HVDPWELOG� DXI� $QIRUGHUX QJHQ� HLQHV� 0DUNWHV� ZLUG� LQ� GHU�0DUNWRULHQWLHUXQJ�HUDUEHLWHW��'LH�6\VWHPRULHQWLHUXQJ�]LHOW�DXI�HLQHQ�* HVDPWEOLFN�GHV�]X�HUVWHOOHQGHQ�3URGXNWV\VWHPV�DE��6FKOL H�OLFK�GLHQW�GLH�(QWZLFNOXQJVVLFKW�GHU�6\VWHPWHL O�VSH]LILVFKHQ�9HUVLRQVSODQXQJ�
6WUDWHJLVFKH� 6WUXNWXULHUXQJ� 'LH� VWUDWHJLVFKH� 6WUXNWXULHUXQJ� GLHQW� GHU� ODQJIULVWLJHQ�$XVULFKWXQJ�GHU�(QWZLFNOXQJ�HLQHV�3URGXNWV\VWHPV��$OOH�KLHU�HQWKDOWHQHQ�(QWZLFNOXQJ V�SURGXNWH VLQG�9RUJDEHQ�XQG�$QOHLWXQJHQ�I�U�$NWLYLWlWHQ�GHV�3UR]HVVPRGHOOV�LQ� .DSLWHO����'LH�0DUNWVHJPHQWLHUXQJ�XQWHUWHLOW�.XQGHQ�LQ�.XQGHQJUXSSHQ��)�U�MHGH�.XQGHQJUX S�SH�ZLUG�LQ�GHU�0DUNWVWUDWHJLH�IHVWJHOHJW��ZHOFKH�VWUDWHJLVFKHQ�=LHOH� YHUIROJW�ZHUGHQ�VRO�OHQ�� 6\VWHPVWDQGDUGV� XQG� GHU� 6\VWHPVWUDWHJLH� OHJHQ� 9RUJDEHQ� I�U� GLH� ODQJIULVWLJH�(QWZLFNOXQJ�HLQHV�3URGXNWV\VWHPV�IHVW�
2SHUDWLYH�6WUXNWXULHUXQJ��'LH�RSHUDWLYH�6WUXNWXULHUXQJ�HQWKlOW�DOOH�(QWZLFNOXQJVSU R�GXNWH��GLH�LQ�$EVFKQLWW������ DOV�7HLO�GHV�.HUQV�GHU�$UEHLW�YRUJHVWHOOW�ZXUGHQ��6LH�GLHQHQ�GHU�NXU]IULVWLJHQ�5HDOLVLHUXQJVSODQXQJ�GHU�NRPSOH[HU�6WDQGDUGVRI WZDUH��9HUJOLFKHQ�PLW�GHQ�VWUDWHJLVFKHQ�EHKDQGHOQ�GLH�RSHUDWLYHQ�(QWZLFNOXQJVSURGXNWH�PHLVW�IHLQJUDQXODUHU H�(OHPHQWH� XQG� XQWHUOLHJHQ� HLQHU� VHKU� YLHO� K|KHUHQ� bQGHUXQJVG\Q DPLN�� 'LH� RSHUDWLYH�6WUXNWXULHUXQJ�EHVWHKW�DXV��
(UIDVVXQJVNRQWH[WH�0LW�+LOIH�GHU�(UIDVVXQJVNRQWH[WH�ZLUG�GHU�.RQWH[W�IHVWJHKDOWHQ��LQ�GHP�HLQH�$QIRUGHUXQJ�HUIDVVW�ZRUGHQ� LVW��'DPLW�NDQQ�GHU�8 UVSUXQJ�HLQHU�$QIRUGHUXQJ�O�FNHQORV�HUIDVVW�ZHUGHQ��ZDV�GHUHQ�3UH �9HUIROJEDUNHLW�XQWHUVW�W]W��YJO��$EVFKQLWW� �������
0DUNWVLFKW� 'LH�0DUNWVLFKW�GLHQW�GHU�6WUXNWXULHUXQJ�YRQ�$QIRUGHUXQJHQ�DXV� HLQHU�J H�VDPWKHLWOLFKHQ�6LFKW� I�U�HLQHQ�PLW�GHU�6WDQGDUGVRIWZDUH�DEJH]LHOWHQ�0DUNW��XQDEKlQJL JYRQ� GHU� 5HDOLVLHUXQJVVWUXNWXU�� +LHU]X� GLHQW� GLH� ,GHQWLILNDWLRQ� YRQ�9DULDWLRQHQ� XQG� GLH�%HVFKUHLEXQJ�GHV�(LQIOXVVHV�HLQ]HOQHU�RGHU�DXFK�PHKUHUHU�9DULDWLRQHQ�DXI�YHUVFKL HGHQH�$QIRUGHUXQJHQ��(V�ZHUGHQ� XQWHUVFKLHGOLFKH�(LQIOXVVW\SHQ�YRUJHVWHOOW� XQG�GHUHQ�:HF K�VHOZLUNXQJ�]XU�$NWLYLHUXQJ�XQG�5HDOLVLHUXQJ�YRQ�$QIRUGHUXQJHQ�VRZLH�DXI�GLH�(QWZLF N�OXQJ� HLQHV� 3URGXNWV\VWHPV� HUOlXWHUW�� 9DULDWLRQHQ� ZHUGHQ� GXUFK� 9DULDWLRQVW \SHQ�VWUXNWXULHUW�
6\VWHPVLFKW��'LH� 6\VWHPVLFKW� EHVFKUHLEW� GLH�$XIWHLOXQJ� HLQHV� 3URGXNWV\VWHPV� LQ� 6\ V�WHPPRGXOH��=X�6\VWHPPRGXOHQ� ]lKOHQ�6RIWZDUHSURGXNWH�� GLH� HLQ]HOQ� YHUNDXIW�ZH UGHQ��XQG�%DVLVPRGXOH�� GLH� GHU�:LHGHUYHUZHQGXQJ�YRQ�5HDOLVLHUXQJVWHLOHQ� I�U�6RIWZDUHSU R�GXNWH�GLHQHQ��6\VWHPPRGXOH�N|QQHQ�J HJHQVHLWLJ�YRQHLQDQGHU�GLH�(UI�OOXQJ�YRQ�$QIR U�GHUXQJHQ� IRUGHUQ�� =XU� %HVFKUHLEXQJ� GLHVHU� )RUG HUXQJHQ� GLHQHQ� 0RGXOVFKQLWWVWHOOHQ��'XUFK�GLH�$XIWHLOXQJ�GHU�$QIRUGHUXQJHQ�DXI�6\VWHPPRGXOH�ZLUG�HLQ�.RPSURPLVV�]Z L�VFKHQ� HLQHU� PDUNWYHUNlXIOLFKHQ� XQG� HLQHU� P|JOLFKV W� VFKQHOO� SDUDOOHO� HQWZLFNHOEDUHQ�6RIWZDUH� JHELOGHW�� 'LH� 6\VWHPVLFKW� EHVFKUHLEW� DXFK� :HFKVHOZLUNXQJHQ� GHV� 5HDOLVL H�UXQJV]XVWDQGV� YRQ� $QIRUGHUXQJHQ� ]ZLVFKHQ� 6\VWHPP RGXOHQ� XQG� GHP� 3URGXNWV\VWHP��'DPLW�ZLUG� HLQH�9HUIROJEDUNHLW� GHU�5HDOLVLHUXQJ� GHU�$QIRUGHUXQJH Q� LQ� HLQ]HOQHQ� 6\V�WHPPRGXOHQ�HUUHLFKW�



��

(QWZLFNOXQJVVLFKW� =LHO� GHU�(QWZLFNOXQJVVLFKW� LVW� GLH�8QWHUVW�W]XQJ�HLQHU�ZHLWJHKHQG�SDUDOOHOHQ� 9HUVLRQVSODQXQJ� HLQ]HOQHU� 6\VWHPPRGXOH�� (QWZLFNOXQJVSURGXNWH� GHU� (Q W�ZLFNOXQJVVLFKW� XQWHUJOLHGHUQ� GLH� (OHPHQWH� GHU� 6\VWHPV LFKW� LQ� XQWHUVFKLHGOLFKH�9HUVL R�QHQ��$QIRUGHUXQJHQ�N|QQHQ�DXI�9HUVLRQHQ�YHUWHLOW�ZHUGHQ��ZRPLW�IHVWJHOHJW�ZLUG��ZDQQ�VLH�UHDOLVLHUW�ZHUGHQ�VROOHQ��'D�GLH�5HDOLVLHUXQJ�YRQ�$QIRUGHUXQJHQ�QLFKW�LPPHU�LQQH U�KDOE� HLQ]HOQHU�9HUVLRQHQ� DEJHVFKORVVHQ�ZLUG��ZHUGHQ�$QI RUGHUXQJHQ�XQWHUVFKLHGOLFKHU�'DXHUKDIWLJNHLW�HLQJHI�KUW��=XU�8QWHUVW�W]XQJ�GHU�9HUIROJEDUNHLW�ZHUGHQ�DXFK�:HFKVH O�ZLUNXQJHQ�GHU�9HUVLRQVSODQXQJ�KLQVLFKWOLFK�GHV�5HDOLVLHUXQJV]XVWDQGV�YRQ�$QIRUGHUX Q�JHQ�EHVFKULHEHQ�
,Q�GHQ�DQVFKOLH�HQGHQ�$EVFKQLWWHQ�ZLUG�GDV� 0RGHOO�GHU�(QWZLFNOXQJVSURGXNWH�GHWDL OOLHUW�HUOlXWHUW�
��� *UXQGEHJULIIH�XQG�*UXQGHOHPHQWH�GHV�0RGHOOV,Q�GLHVHP�$EVFKQLWW�ZHUGHQ�PHKUHUH�*UXQGEHJULIIH�XQG� �HOHPHQWH�GHV�0RGHOOV�GHU�(Q W�ZLFNOXQJVSURGXNWH�HLQJHI�KUW��=XQlFKVW�ZLUG�GDV�*UXQGHOHPHQW�=HL WSXQNW�YRUJHVWHOOW��
'LH� (QWZLFNOXQJ� NRPSOH[HU� 6WDQGDUGVRIWZDUH� HUIROJW� NRQWLQXLHUOLFK� LQ� HLQHP� G\QDP L�VFKHQ�8PIHOG��'DKHU�VWHOOHQ�=XVWlQGH�DOOHU�(QWZLFNOXQJVSURGXNWH�MHZHLOV�HLQH�0RPHQ W�DXIQDKPH�]X�HLQHP�JHJHEHQHQ�=HL WSXQNW�GDU�
'HILQLWLRQ��0HQJH�DOOHU�=HLWSXQNWH�7'LH� WRWDO� JHRUGQHWH� GLVNUHWH� 0HQJH� 7� ZLUG� DOV� GLH� 0HQJH� DOOHU� =HLWSXQNWH� EH�]HLFKQHW��6LH�UHSUlVHQWLHUW�GLH�=HLW�LQ�GHQ�IRUPDOHQ�'HILQLWLRQHQ�
'DV�]HQWUDOH�(OHPHQW�GHV�5HTXLUHPHQWV�(QJLQHHULQJV�LVW�GLH�$QIRUGHUXQJ��(LQH�'HILQLW L�RQ� GHV� %HJULIIV� $QIRUGHUXQJ�ZXUGH� EHUHLWV� LQ� GHU� (LQOHLWXQJ� GHV� .DSLWHOV� �� JHJHEHQ��'DQDFK�LVW�HLQH�$QIRUGHUXQJ�LVW�HLQH�)RUGHUXQJ�EHVWLPPWHU�(LJHQVFKDIWHQ�RGHU�)lKLJNH L�WHQ��GLH� HLQH�6RIWZDUH� HUI�OOHQ� VROO��'HU�6FKZHUSXQNW�GLHVHU�$UEHLW� LVW��$QIRUGHUXQJHQ�V\VWHPDWLVFK� ]X� HUDUEHLWHQ�� ]X� EHZHUWHQ��PDUNWUHOHYDQWH�9DULDWLRQHQ� ]X� ELOGHQ�� XP� VLH�GDQQ� VR� DXI� HLQ]HOQH� (QWZLFNOXQJVHLQKHLWHQ� ]X� YHUWHLOHQ�� GDVV� VLH� HIIL]LHQW� HQWZLFNHOW�ZHUGHQ�N|QQHQ��,QKDOWOLFKH�%HVFKUHLEXQJHQ�RGHU�JDU�VHPDQWLVFKH�0RGHOOH�VLQG�GDKHU�QXU�DP�5DQGH�UHOHYDQW�
,Q�GHQ�IROJHQGHQ�$EVFKQLWWHQ�ZLUG�]ZLVFKHQ�MHPDOV�YRUKDQGHQHQ�XQG�WDWVlF KOLFK�HLQHP�+HUVWHOOHU�HLQHU�NRPSOH[HQ�6WDQGDUGVRIWZDUH�EHNDQQWHQ�$QIRUGHUXQJHQ�XQWHUVFKL HGHQ�
'HILQLWLRQ��0HQJH�MHPDOV�YRUKDQGHQHU�$QIRUGHUXQJHQ,P� JHVDPWHQ� /HEHQV]\NOXV� HLQHU� 6WDQGDUGVRIWZDUH LQ� GHUHQ� $QZHQGXQJVEHUHLFK�MHPDOV�YRUKDQGHQH�$QIRUGHUXQJHQ�ZHUGHQ�GXUFK�GLH�0HQJH� 5 UHSUlVHQWLHUW�
(LQHP�+HUVWHOOHU� YRQ� 6WDQGDUGVRI WZDUH� LVW� ]X� MHGHP� =HLWSXQNW� QXU� HLQ�$XVVFKQLWW� GHU�YRUKDQGHQHQ�$QIRUGHUXQJHQ�EHNDQQW��,Q�$EVFKQLWW� ��� ZLUG�YRUJHVWHOOW��ZLH�$QIRUGHUXQ�JHQ� DQ� NRPSOH[H� 6WDQGDUGVRIWZDUH� KHUDXVJHDUEHLWHW� ZHUGHQ� N|QQHQ�� ,Q� GHU� JHVDPWHQ�$UEHLW�ZLUG�GDYRQ�DXVJHJDQJHQ��GDVV�QXU�$QIRUGHUXQJHQ�E HNDQQW�VLQG��GLH��EHU�GLHVHQ�:HJ�JHVDPPHOW�ZRUGHQ�VLQG�
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'HILQLWLRQ��0HQJH�DOOHU�EHNDQQWHQ�$QIRUGHUXQJHQ� W56lPWOLFKH� ]X� HLQHP� JHJHEHQHQ� =HLWSXQNW� W 7� HLQHP� +HUVWHOOHU� YRQ� 6WDQGDUG�VRIWZDUH� DXV�GHP�$QZHQGXQJVEHUHLFK�EHNDQQWHQ�$QIRUGHUXQJHQ ZHUGHQ�PLW�GHU�0HQJH� W5 5� �EH]HLFKQHW��6WDWW�EHNDQQWHU�$QIRUGHUXQJHQ�ZLUG�DXFK�YRQ�JHVDP�PHOWHQ�$QIRUGHUXQJHQ �JHVSURFKHQ��
1XU�EHNDQQWH�$QIRUGHUXQJHQ�ZHUGHQ�DOV� UHOHYDQW� I�U�GLH�(QWZLFNOXQJ�NRPSOH[HU�6WD Q�GDUGVRIWZDUH� DQJHVHKHQ�� *HVDPPHOWH� $QIRUGHUXQJHQ�P�VVHQ� VLFK� QLFKW� DXVVFKOLH�OLFK�DXI�HLQ�HLQ]HOQHV�6RIWZDUHV\VWHP�EH]LHKHQ��VRQGHUQ�N|QQHQ�DXFK�DQ�DQGHUH�6RIWZDUHV\ V�WHPH�GHV�VHOEHQ�$QZHQGXQJVEHUHLFKHV�EH]LHKHQ��
,QGH[�W� 'HU�,QGH[�W NHQQ]HLFKQHW�LP�5DKPHQ�GLHVHU�$UEHLW�0HQJHQ��GHUH Q�,QKDOWH�HLQHU�]HLWOLFKHQ� '\QDPLN� XQWHUZRUIHQ� VLQG�� 6R� HQWVWHKHQ� LP� /DXIH� GHU� =HLW� EHLVSLHOVZHLVH�QHXH�$QIRUGHUXQJHQ��ZlKUHQG�DOWH�$QIRUGHUXQJHQ�DQ�%HGHXWXQJ�YHUOLHUHQ�N|QQHQ��'LH�0HQJH� W5 HQWKlOW�QXU�$QIRUGHUXQJHQ��GLH�]X�GHP�JHJ HEHQHQ�=HLWSXQNW�WDWVlFKOLFK�DXFK�]XPLQGHVW� I�U� HLQ]HOQH� 3HUVRQHQ� PLW� ,QWHUHVVH� DQ� GHU� 6RIWZDUH� �YJO�� 'HILQLWLRQ� DXV�.DSLWHO� ��� YRQ� %HGHXWXQJ� VLQG�� )�U�0HQJHQ� PLW� HLQHU� ]HLWOLFKHQ� '\QDPLN� PXVV� HLQH�KRUL]RQWDOH�9HUIROJEDUNHLW�PL W�+LOIH� HLQHV� DGlTXDWHQ�.RQILJXUDWLRQV �0DQDJHPHQWV� EH�ZHUNVWHOOLJW�ZHUGHQ��VLHKH�DXFK�$EVFKQLWWH������ XQG������
'HILQLWLRQ��3URGXNWV\VWHP����.RPSOH[H� 6WDQGDUGVRIWZDUH� ZLUG� DXFK� DOV� 3URGXNWV\VWHP� EH]HLFKQHW�� 6LH� ZLUG�IRUPDO�GXUFK�HLQH�0HQJH� 6 UHSUlVHQWLHUW��(LQH� JHQDXHUH� (UOlXWHUXQJ� �EHU� (LJHQVFKDIWHQ� HLQHV� 3URGXNWV\VWHPV� XQG� (OH�PHQWH�GHU�0HQJH� 6 HUIROJW�LQ�$EVFKQLWW��������
5HLQ� LQIRUPHOO� LVW� XQWHU� HLQHP� 3URGXNWV\VWHP� HLQH� $QVDPPOXQJ� YHUVFKLHGHQHU� 6RI W�ZDUHSURGXNWH� ]X� YHUVWHKHQ�� GLH� DXIJUXQG� EHVWLPPWHU� 5DKPHQEHGLQJXQJHQ� JHPHLQVDP�HQWZLFNHOW�ZHUGHQ�
%HLVSLHO��3URGXNWV\VWHP%HLVSLHOH� KLHUI�U� VLQG�2IILFH�3URGXNWIDPLOLHQ� �]XP�%HLVSLHO�0LFURVRIW�2IILFH�PLW�6RIWZDUHSURGXNWHQ� :RUG�� ([FHO�� 3RZHUSRLQW� XQG� VR� ZHLWHU��� EHWULHEOLFKH� 6WDQ�GDUGVRIWZDUH��]XP�%HLVSLHO�6$3�5���PLW�HLJHQHQ�6RIWZDUHSURGXNWHQ�]XP�(LQNDXI��%XFKKDOWXQJ��9HUVDQG�XQG�VR�ZHLWHU��RGHU�XPIDQJUHLFKH�6RIWZDUHV\VWHPH�]XU�8Q�WHUVW�W]XQJ�GHU�$XWRPDWLVLHUXQJVWHFKQLN��]XP�%HLVSLHO�6LHPHQV�6,0$7,&�PLW�YHU�VFKLHGHQHQ� 6RIWZDUHSURGXNWHQ� ]XU� 8QWHUVW�W]XQJ� GHU� (QWZLFNOXQJ� XQG� ]XP�%HWULHE�DXWRPDWLVLHUWHU�PHFKDQLVFKHU�6\VWHPH��
'HILQLWLRQ��)�U�HLQ�3URGXNWV\VWHP�EHNDQQWH�$QIRUGHUXQJHQ �6 W5'LH�7HLOPHQJH� �6 W W5 5� UHSUlVHQWLHUW�GLH�0HQJH�DOOHU�VSH]LHOO�I�U�HLQ�3URGXNWV\V�WHP�6�JHVDPPHOWHQ�$QIRUGHUXQJHQ�]X�HLQHP�=HLWSXQNW� W 7� �



��

,P�*UXQGH�N|QQHQ� VLFK� LP�/DXIH�GHU�=HLW�DOOH�$QI RUGHUXQJHQ�lQGHUQ�� ,Q�GLHVHU�$UEHLW�ZLUG�MHGRFK�GDYRQ�DXVJHJDQJHQ��GDVV�GLH�6WDQGDUGVRIWZDUH�]XPL QGHVW�LKUHQ�DOOJHPHLQHQ�&KDUDNWHU� EHLEHKlOW�� %H]RJHQ� DXI� GLH� $QIRUGHUXQJHQ� EHGHXWHW� GDV� QLFKWV� DQGHUHV�� DOV�GDVV�]X�MHGHP�=HLWSXQNW�QRFK�$QIRUGHUXQJHQ�H[LVWLHU HQ��GLH�EHUHLWV�]X�%HJLQQ�GHU�(Q W�ZLFNOXQJ�HLQHV�3URGXNWV\VWHPV�DXFK�VFKRQ�EHVWDQGHQ��
0DQFKH� $QIRUGHUXQJHQ� YHUOLHUHQ� MHGRFK� LP�/DXIH� GHU� =HLW� LKUH� %HGHXWXQJ�� 7HLOZHLVH�YHUOLHUHQ� VLH� LKUH�*�OWLJNHLW� JDQ]�� VR� GDVV� QLFKW� QRWZHQGLJHUZHLVH� LPPHU� � �W W5 5� I�U�
� �W W� JHOWHQ�PXVV��'LHVH�(UNHQQWQLV�LVW�GDQQ�ZLFKWLJ��ZHQQ�EHL�GHU�(QWZLF NOXQJ�QHXHU�9HUVLRQHQ�HLQHV�3URGXNWV\VWHPV�GLH�.RPSDWLELOLWlW�]X�VHLQHQ�9RUJlQJHUYHUVLRQHQ�JHIR U�GHUW�ZLUG��.RPSDWLELOLWlW�PXVV� DOVR�QLFKW�XQEHGLQJW�EHGHXWHQ��GDVV� VlPWOLFKH� LQ� HLQHP�3URGXNWV\VWHP�UHDOLVLHUWHQ�$QIRUGHUXQJHQ� LQ�HLQHU�QHXHQ�9HUVLRQ�HUKDOWHQ�EOHLEHQ��1XU�I�U� HLQHQ�=HLWSXQNW� QRFK� J�OWLJH�$QIRUGHUXQJHQ�PXVV� GLH�.RPSDWLELOLWlW� GHU�6RIWZDUH�HUKDOWHQ�EOHLEHQ��'LHVH�3UREOHPDWLN�ZLUG�LP�)ROJHQGHQ�QLFKW�ZHLWHU�E HWUDFKWHW�
����� $QIRUGHUXQJ,P�0RGHOO�I�U�(QWZLFNOXQJVSURGXNWH�ZHUGHQ�JHQHUHOO�$QIRUGHUXQJHQ�DQ�GDV�3URGXNWV\ V�WHP��DOVR� �6 WU 5� ��EHWUDFKWHW��6lPWOLFKH�(QWZLFNOXQJVSURGXNWH�ZHUGHQ�GXUFK�GDV�LQ�$ E�VFKQLWW������ HLQJHI�KUWH�6FKHPD�EHVFKULHEHQ��$QIRUGHUXQJHQ�N|QQHQ�QDFK�GHP�IR OJHQ�GHQ�6FKHPD�FKDUDNWHULVLHUW�ZHUGHQ�
3URGXNWW\S $QIRUGHUXQJ% 5HSUlVHQWLHUW� HLQH� HLQ]HOQH�$QIRUGHUXQJ�DQ�GDV�3URGXNWV\VWHP��+LHU]X�JHK|UHQ� L Q�KDOWOLFKH� %HVFKUHLEXQJHQ� XQG� $WWULEXWH� EH]LHKXQJVZHLVH� $JJUHJDWLRQHQ�� GLH� LKUHQ�(QWZLFNOXQJVIRUWVFKULWW�GRNXPHQWLHUHQ�= =HQWUDOHV�(OHPHQW�GHU�(QWZLFNOXQJ�NRPSOH[HU�6WDQGDUGVRI WZDUH�$ � 9HUVLRQLHUXQJVW\S �1RUPDO�� 0XOWL�9HUVLRQ�� =ZLVFKHQO|VXQJ�� 3HUPDQHQW�� % H�GLQJW���JLEW�DQ��ZLH�GLH�$QIRUGHUXQJ�LQ�GHU�9HUVLRQVSODQXQJ�HL QJHSODQW�LVW��'HWDLOV�KLHU]X�VLHKH�LQ�$EVFKQLWW�������� )LOWHUXQJ �NHLQH�MD�QHLQ��� JLEW� DQ�� RE� GLH�$QIRUGHUXQJ�JUXQGVlW]OLFK� LQ� GHU�(Q W�ZLFNOXQJ�ZHLWHUEHWUDFKWHW�ZHUGHQ VROO��'HWDLOV�KLHU]X�VLHKH�LQ�$EVFKQLWW� ������* � %HVFKUHLEXQJ��DJJUHJLHUW�%HVFKUHLEXQJHQ�GHU�$QIRUGHUXQJ��-H�QDFK�7\S�GHU�$ Q�IRUGHUXQJ�N|QQHQ�GLHV�WH[WXHOOH��JUDSKLVFKH�RGHU�DQGHUH�'DUVWHOOXQJVIRUPHQ��)L O�PH��7RQEDQGDXIQDKPHQ��3URWRW\SHQ�XVZ���YJO��$EVFKQLWW� �����VHLQ�� 09�7HLO�� DJJUHJLHUW� DOOH� 7HLODQIRUGHUXQJHQ�� LQ� GLH� HLQH� 0XOWL �9HUVLRQV�DQIRUGHUXQJ� DXIJHWHLOW�ZRUGHQ� LVW�� (LQH� JHQDXH�(UOlXW HUXQJ�YRQ�0XOWL�9HUVLRQV�DQIRUGHUXQJHQ� VLHKH LQ� $EVFKQLWW� ������ $JJUHJDWH� H[LVWLHUHQ� JHQDX� GDQQ��ZHQQ�GHU�9HUVLRQLHUXQJVW\S�0XOWL�9HUVLRQ LVW��% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH��* $JJUHJDWLRQHQ
%HLVSLHO��$QIRUGHUXQJ(LQH� $QIRUGHUXQJ� DQ� EHWULHEOLFKH� 6WDQGDUGVRIWZDUH� LVW� EHLVSLHOVZHLVH� Ä8QWHU�VW�W]H� %XFKXQJVDEOlXIH� HLQHV� 8QWHUQHKPHQV³�� 'LH� $WWULEXWH� XQG� $JJUHJDWLRQHQ�GLHVHU�$QIRUGHUXQJ�ZHUGHQ�VXN]HVVLYH�LP�9HUODXIH�GHU�(QWZLFNOXQJ�EHOHJW��



��

.RUUHODWLRQ�XQG�:LGHUVSUXFK�]ZLVFKHQ�$QIRUGHUXQJHQ9RQ�PDQFKHQ $QIRUGHUXQJHQ�LVW�QLFKW�GDV�JDQ]H�]X�UHDOLVLHUHQGH�6RIWZDUHV\VWHP�EHWUR I�IHQ��'HUDUWLJH�$QIRUGHUXQJHQ�EH]LHKHQ�VLFK�DOVR�OHGLJOLFK�DXI�VSH]LILVFKH�DQGHUH�$QIR U�GHUXQJHQ��=XU�.HQQ]HLFKQXQJ�GLHVHU�.RUUHODWLRQ�ZLUG�IROJHQGH�$VVR]LDWLRQ�HLQJHI�KUW�
$VVR]LDWLRQVW\S�NRUUHOLHUW��$QIRUGHUXQJ�± $QIRUGHUXQJ�% 'LH� XQJHULFKWHWH�$VVR]LDWLRQ� NRUUHOLHUW GU�FNW� DXV��ZHOFKH�$QIRUGHUXQJHQ� VLFK� DXI�ZHOFKH� DQGHUHQ� $QIRUGHUXQJHQ� EH]LHKHQ�� 'DGXUFK� ZLUG� GLH� NRQNUHWH� $X VSUlJXQJ�HLQHU�UHIHUHQ]LHUWHQ�$QIRUGHUXQJ�VSH]LILVFKHU��+LHU] X�VLHKH�DXFK�QDFKIROJHQGHV�%H L�VSLHO�= 'LH�NRUUHOLHUW�$VVR]LDWLRQ�GLHQW�GHU�8QWHUVW�W]XQJ�GHU�9HUIROJEDUNHLW�YRQ�$QIRUG H�UXQJHQ�EHL�bQGHUXQJHQ�=XU� 5HDOLVLHUXQJ� HLQHU� $QIRUGHUXQJ� GLH� ]X� HLQHU� DQGHUHQ� $QIRUGHUXQJ� NRUUHOLHUW�ZLUG��P�VVHQ�DOOH�%H]�JH�EHU�FNVL FKWLJW�ZHUGHQ��,Q�GLHVHP�6LQQH�VFKUlQNW�VLFK�GDPLW�GDV�6SHNWUXP� LKUHU�5HDOLVLHUXQJVP|JOLFKNHLWHQ� HLQHU�$QIRUG HUXQJ�HLQ��'DPLW� VWHOOW�MHGH� NRUUHOLHUW�$VVR]LDWLRQ� HLQH� 9HUIHLQHUXQJ� GLHVHU� $QIRUGHUXQJ� GDU�� 'XUFK� HLQH�NRUUHOLHUW�$VVR]LDWLRQ� HQWVWHKHQ� MHGRFK� LP *HJHQVDW]� ]X� GHU� JOHLFKQDPLJHQ�%H]L H�KXQJ�YRQ�9DULDWLRQHQ��VLHKH�$EVFKQLWW� �������NHLQH�QHXHQ�$QIRUGHUXQJHQ�$ �% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH'HILQLWLRQ��.RUUHODWLRQ�]ZLVFKHQ�$QIRUGHUXQJHQ6HLHQ� � ��U U 5� $QIRUGHUXQJHQ�PLW�IROJHQGHU�(LJHQVFKDIW�

�U �XQG� �U VLQG�ORJLVFK�QLFKW�YRQHLQDQGHU�XQDEKlQJLJ�'LHVH�(LJHQVFKDIW�VWHOOW�HLQH�$VVR]LDWLRQ�DXV� 5 5u �GDU�XQG�ZLUG�PLW� � �� � �FRUUHO U UEH]HLFKQHW�� 'LH� $VVR]LDWLRQ� ZLUG� DOV�.RUUHODWLRQ� ]ZLVFKHQ� ]ZHL� $QIRUGHUXQJHQEH]HLFKQHW�
%HLVSLHO��.RUUHODWLRQ�]ZLVFKHQ�$QIRUGHUXQJHQ%HL� HLQJHEHWWHWHQ� 6\VWHPHQ� NRUUHOLHUW� GLH� $QIRUGHUXQJ� QDFK� KRKHU� /DXI]HLWHIIL�]LHQ]�PLW�HLQHU�JDQ]HQ�5HLKH�DQGHUHU�$QIRUGHUXQJHQ��+RKH�/DXI]HLWHIIL]LHQ]�LVW�EHL�.HUQIXQNWLRQHQ� HLQHU� 6WHXHUXQJ� HUIRUGHUOLFK�� %HL� HLQHP� $LUEDJ� VLQG� ]�%�� NXU]H�/DXI]HLWHQ�EHL�HLQHP�$XISUDOO�QRWZHQGLJ��GD�KLHU�5HDNWLRQHQ�LP�0LOOLVHNXQGHQEH�UHLFK�HUIROJHQ�P�VVHQ��6WDWXVDQ]HLJHQ��ZLH�EHLVSLHOVZHLVH�HLQH�.RQWUROOOHXFKWH�]XU�$Q]HLJH� GHU� $NWLYLHUXQJ� GHV� $LUEDJV�� VLQG�ZHQLJHU� ]HLWNULWLVFK��+LHU� UHLFKW� HLQH�5HDNWLRQV]HLW� LP� 6HNXQGHQEHUHLFK��'LH�/DXI]HLWHIIL]LHQ]� NRUUHOLHUW� GDKHU� QXU�PLW�GHU�$XISUDOOVWHXHUXQJ�
(LQH�ZHLWHUH�5HODWLRQ�]ZLVFKHQ�$QIRUGHUXQJHQ� LVW�GLH�ZLGHUVSULFKW �$VVR]LDWLRQ��'XUFK�GLH�9LHOIDOW�YRQ�YHUVFKLHGHQHQ�.XQGHQJUXSSHQ�VLQG�ZLGHUVSU�FKOLFKH�$ QIRUGHUXQJHQ�DQ�HLQH�NRPSOH[H�6WDQGDUGVRIWZDUH�P|JOLFK��'LHV�UHSUlVH QWLHUW�GLH�IROJHQGH�$VVR]LDWLRQ��
$VVR]LDWLRQVW\S ZLGHUVSULFKW��$QIRUGHUXQJVPHQJH�± $QIRUGHUXQJVPHQJH�% $VVR]LLHUWH�$QIRUGHUXQJVPHQJHQ�ZLGHUVSUHFKHQ�HLQDQGHU��N|QQHQ�DOVR�QLFKW�JOHLF K�]HLWLJ�LQ�HLQHP�6RIWZDUHV\VWHP�HUI�OOW�VHLQ��= .HQQ]HLFKQXQJ� YRQ� $QIRUGHUXQJVPHQJHQ�� EHL� GHUHQ� JOHLFK]HLWLJHQ� 5HDOLVLHUXQJ�



��

:LGHUVSU�FKH� LQ�HLQHP�6RIWZDUHV\VWHP�DXIWUHWHQ�N|QQHQ��'LHV�LVW� LQVEHVRQGHUH�HLQ�+LQZHLV�GDUDXI��ZR�9RUNHKUXQJHQ�]XU�QLFKW�JOHLFK]HLWLJHQ�$NWLYLHUXQJ�YRQ�$QIRUG H�UXQJHQ�JHWURIIHQ�ZHUGHQ�P�VVHQ��VLHKH�XQPLWWHOEDU�QDFKIROJHQGHQ�$ EVFKQLWW��$ �% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH'HILQLWLRQ��:LGHUVSUXFK�]ZLVFKHQ�$QIRUGHUXQJHQ6HLHQ� � ��5 5 5� ]ZHL�0HQJHQ� YRQ�$QIRUGHUXQJHQ��PLW� GHU�(LJHQVFKDIW�� GDVV �5XQG� �5 VLFK�LQKDOWOLFK�ZLGHUVSUHFKHQ��'DV�KHL�W�GLH�EHLGHQ�0HQJHQ��N|QQHQ�QLFKW�JOHLFK]HLWLJ�LQ�HLQHU�6RIWZDUH�HUI�OOW�VHLQ��'LHVH� (LJHQVFKDIW� GHILQLHUW� HLQH� 5HODWLRQ� DXV� u5 5 �� GHUHQ�(OHPHQWH� GXUFK� GDV�3UlGLNDW� � �� � �FRQW 5 5 �DXVJHGU�FNW�ZHUGHQ��
%HLVSLHO��:LGHUVSUXFK�]ZLVFKHQ�$QIRUGHUXQJHQ(LQ�HLQIDFKHV�%HLVSLHO� I�U�GHQ�:LGHUVSUXFK�]ZLVFKHQ�$QIRUGHUXQJHQ�LVW�GLH�/DQ�GHVVSUDFKH�I�U�WH[WXHOOH�$XVJDEHQ��(LQ]HOQH�:RUWH�LQQHUKDOE�HLQHV�7H[WHV�N|QQHQ�QLH�JOHLFK]HLWLJ�LQ�]ZHL�6SUDFKHQ�GDUJHVWHOOW�ZHUGHQ�
5HDOLVLHUXQJVVWDWXV�HLQHU�$QIRUGHUXQJ'HU�5HDOLVLHUXQJVVWDWXV�GLHQW�GHU�9HUIROJEDUNHLW�HLQHU�$QIRUGHUXQJ��QDFKGHP�GLHVH�]XU�5HDOLVLHUXQJ� HLQJHSODQW�ZRUGHQ� LVW�� $XV� GHU� 6LFKW� GHV� 5HTXLUHPHQWV� (QJLQHHULQJV� UH L�FKHQ� ]ZHL� 5HDOLVLHUXQJVVWDWL� ]XU� VLQQYROOHQ� 8QWH UVFKHLGXQJ� DXV�� 'HPQDFK� NDQQ� HLQH�$QIRUGHUXQJ� JHSODQW RGHU� UHDOLVLHUW VHLQ�� (LQH�$QIRUGHUXQJ� NDQQ� LQ� XQWHUVFKLH GOLFKHQ�7HLOHQ�HLQHV�3URGXNWV\VWHPV�JOHLFK]HLWLJ�YHUVFKLHGHQH�5HDOLVLHUXQJVVWDWL�KDEHQ��' HWDLOV�YJO��$EVFKQLWW��������
%HLVSLHO��5HDOLVLHUXQJVVWDWXV�HLQHU�$QIRUGHUXQJ'LH�$QIRUGHUXQJ�]XU�8QWHUVW�W]XQJ�GHU�%XFKXQJVDEOlXIH�]XP�(UIDVVXQJV]HLWSXQNW�ZHGHU� JHSODQW�QRFK� UHDOLVLHUW��:lKUHQG�GHV�5HTXLUHPHQWV�(QJLQHHULQJV�ZLUG� LU�JHQGZDQQ�HQWVFKLHGHQ��GDVV� VLH� UHDOLVLHUW�ZHUGHQ�VROO��'DQQ� LVW� VLH� I�U�GDV�3UR�GXNWV\VWHP� JHSODQW�� :LUG� VLH� DQVFKOLH�HQG� LQ� GHU� 6RIWZDUH� LPSOHPHQWLHUW�� GDQQ�JHKW�VLH�LQ�GHQ�5HDOLVLHUXQJVVWDWXV�UHDOLVLHUW��EHU�
'HILQLWLRQ��5HDOLVLHUXQJVVWDWXV�YRQ�$QIRUGHUXQJHQ)�U� HLQHQ� JHJHEHQHQ� =HLWSXQNW� W 7� � XQG� JHJHEHQHQ� EHNDQQWHQ� $QIRUGHUXQJHQ�

�6 W5 HLQHV�3URGXNWV\VWHPV�6�ZHUGHQ�IROJHQGH�0HQJHQ�GHILQLHUW�x � �SO6 W 6 W5 5� ��DOOH�$QIRUGHUXQJHQ��GLH�]XU�5HDOLVLHUXQJ�LQ�6�JHSODQW VLQG�x � �U6 W 6 W5 5� ��DOOH�$QIRUGHUXQJHQ��GLH�LQ�6 UHDOLVLHUW VLQG��*HSODQWH�$QIRUGHUXQJHQ�VLQG�JHVDPPHOWH�$QIRUGHUXQJHQ�� I�U�GLH�]XP�JHJHEHQHQ�=HL W�SXQNW� W 7� GLH�(QWVFKHLGXQJ�EHVWHKW��GDVV�VLH�LP�3URGXNWV\VWHP�UHDOLVLHUW�ZH UGHQ�VROOHQ��5HDOLVLHUWH�$QIRUGHUXQJHQ ZDUHQ�JHQDX�HLQPDO�JHSODQW�XQG�VLQG�]XP�=HLW SXQNW� W 7� LP��]XU� $XVOLHIHUXQJ� �YJO�� *ORVVDU�� JHSODQWHQ� RGHU� DXVJHOLHIHUWHQ� 3URGXNWV\VWHP� 6 LPSOH�PHQWLHUW�



��

0DQFKH�$QIRUGHUXQJHQ�YHUOLHUHQ�LP�/DXIH�GHU�=HLW�LKUH�*� OWLJNHLW�XQG�VLQG�GDPLW QLFKW�PHKU�]XU�5HDOLVLHUXQJ�LQ�HLQHP�3URGXNWV\VWHP�JHIRUGHUW��'HUDUWLJH�$QIRUGHUXQJHQ�ZH U�GHQ�GXUFK�IROJHQGH�0HQJH�UHSU lVHQWLHUW�
'HILQLWLRQ��9HUZRUIHQH�$QIRUGHUXQJHQ'LH�0HQJH� FW5 5� UHSUlVHQWLHUW�DOOH�HKHPDOV�LQ�EHOLHELJHQ�3URGXNWV\VWHPHQ�]XU�5HDOLVLHUXQJ� JHSODQWHQ� $QIRUGHUXQJHQ�� GLH� ]X� HLQHP� YRUJHJHEHQHQ� =HLWSXQNW�W 7� YHUZRUIHQ�ZRUGHQ�VLQG�
)�U� HLQH� YHUIROJEDUH� (QWZLFNOXQJ� HLQHV� 3URGXNWV\VWHPV� LVW� HLQH� NODUH� )HVWOHJXQJ� GHVhEHUJDQJV� ]ZLVFKHQ� 3ODQXQJ� XQG� 5HDOLVLHUXQJ� YRQ� $QIRUGHUXQJHQ� HUIRUGHUOLFK�� 'LHV�ZLUG�LQ�GHQ�IROJHQGHQ�$[LRPHQ�XQG�'HILQLWLRQHQ�DXVJ HGU�FNW�
(QWZLFNOXQJVD[LRP��hEHUJDQJ�YRQ�JHSODQWHQ�]X�UHDOLVLHUWHQ�$QIRUGHUXQJHQ=X�HLQHP�JHJHEHQHQ�=HLWSXQNW� W 7� �XQG�I�U�HLQ�JHJHEHQHV�3URGXNWV\VWHP�6 ZLUG�JHIRUGHUW��

��
�

� ��
WU SO6 W 6 WW5 5�
 ��

-HGH� ]XU�=HLW� 7W� LP�3URGXNWV\VWHP� 6 UHDOLVLHUWH�$QIRUGHUXQJ� LVW� DOVR�YRU� W JHSODQW�ZRUGHQ��'DEHL�PXVV�QLFKW�MHGH�YRU� W JHSODQWH�$QIRUGHUXQJHQ�]XP�=HLWSXQNW� W UHDOLVLHUW�VHLQ��8PJHNHKUW�N|QQHQ�DXFK�YHUZRUIHQH�$QIRUGHUXQJHQ�DXV� FWU 5� UHDOLVLHUW�VHLQ��
%HLVSLHO��5HDOLVLHUWH�XQG�JOHLFK]HLWLJ�YHUZRUIHQH�$QIRUGHUXQJ(LQH�$QIRUGHUXQJ�QDFK�8QWHUVW�W]XQJ�I�U�HLQ�VSH]LILVFKHV�%HWULHEVV\VWHP�LVW�UHDOL�VLHUW��'DV�%HWULHEVV\VWHP�H[LVWLHUW�DEHU�PLWWOHUZHLOH�QLFKW�PHKU�DXI�GHP�0DUNW�XQG�LVW�GDKHU�YHUZRUIHQ�
'LH�5HDOLVLHUXQJVVWDWL� HUODXEHQ��$QIR UGHUXQJHQ� ]X� YHUIROJHQ�� 6R� LVW� EHLVSLHO VZHLVH� HLQ�9HUWULHEVEHDXIWUDJWHU�LQWHUHVVLHUW��RE��ZR�XQG�ZDQQ�YRQ�LKP�JHQDQQWH�$QIR UGHUXQJHQ�LP�3URGXNWV\VWHP�EHU�FNVLFKWLJW�ZHUGHQ��'DU�EHU�KLQDXV�GHILQLHUW�VLFK�DXV�GHQ�6WDWL�HLQGH X�WLJ��ZDQQ�HLQH�QHXH�9HUVLRQ�HLQHV 3URGXNWV\VWHPV�IHUWLJJHVWHOOW�LVW��'D]X�PXVV�MHGRFK�HLQ�NODUHU�=XVDPPHQKDQJ�]ZLVFKHQ�JHSODQWHQ�XQG�UHDOLVLHUWHQ�$QIRUGHUX QJHQ�EHVWHKHQ��
hEOLFKHUZHLVH� ZHUGHQ� $QIRUGHUXQJHQ� HLQ� HLQ]LJHV� PDO� JHSODQW� XQG� UHDOLVLHUW�� 6ROFKH�$QIRUGHUXQJHQ�ZHUGHQ�LP�IROJHQGHQ�D OV�YHUEUDXFKEDU�EH]HLFKQHW��GD�VLH�QDFK�LKUHU�5HD�OLVLHUXQJ�NHLQH�GLUHNWHQ�(QWZLFNOXQJVDXIZlQGH�PHKU�YHUXUVDFKHQ ��)�U�6WDQGDUGVRIWZDUH�JLEW� HV� ZHLWHUH� $QIRUGHUXQJHQ�� GLH� EHL� MHGHU� QHXHQ� 9HUVLRQ� HUQHXWH� (QWZLFNOXQJVDX I�ZlQGH� YHUXUVDFKHQ��'LHVH�ZHUGHQ�DOV�SHUPDQHQWH $QIRUGHUXQJHQ�EH]HLFKQHW�
'HILQLWLRQ��3HUPDQHQWH�XQG�YHUEUDXFKEDUH�$QIRUGHUXQJHQ(LQH�$QIRUGHUXQJ� U 5� ZLUG�DOV�SHUPDQHQW�EH]HLFKQHW��ZHQQ�I�U�VLH�IROJHQGH�(L�JHQVFKDIW�JLOW�

� � �� � SO F6 W WW 7 W W U 5 U 5� � � t � � �



��

'LH�0HQJH�GHU�JHSODQWHQ�SHUPDQHQWHQ�$QIRUGHUXQJHQ�ZLUG�PLW� SHUP� �SO SO6 W 6 W5 5� �EH�]HLFKQHW�� 3HUPDQHQWH� $QIRUGHUXQJHQ� EOHLEHQ� LPPHU� JHSODQW� XQG� NRPPHQ� QLH� LQ�HLQHQ�UHDOLVLHUW�=XVWDQG��YHUJOHLFKH�KLHU]X�DEHU�$EVFKQLWW���������)ROJOLFK�P�VVHQ�VLH�EHL�MHGHU�:HLWHUHQWZLFNOXQJ�LPPHU�ZLHGHU�QHX�EHU�FNVLFKWLJW�ZHUGHQ��$OOH�DQ�GHUHQ� LUJHQGZDQQ� HLQPDO� JHSODQWHQ� $QIRUGHUXQJHQ�� GLH� QLFKW� GLHVH� (LJHQVFKDIW�DXIZHLVHQ��ZHUGHQ�DOV�YHUEUDXFKEDU�EH]HLFKQHW�
(QWZLFNOXQJVD[LRP��'LVMXQNWKHLW�JHSODQWHU�XQG�YHUZRUIHQHU�$QIRUGHUXQJHQ)�U�HLQ�JHJHEHQHV�3URGXNWV\VWHP�6�ZLUG�JHIRUGHUW�� �� SO F6 W WW 7 5 5 I� � �  (LQH�SHUPDQHQWH�$QIRUGHUXQJ�JLOW�DE�GHP�HUVWHQ�3ODQXQJV]HLWSXQNW� �W NRQWLQXLHUOLFK�]XU�5HDOLVLHUXQJ�JHSODQW��(LQ]LJH�$XVQDKPH�LVW��GDVV VLH�H[SOL]LW�YHUZRUIHQ�ZLUG��9HUEUDXFK �EDUH�$QIRUGHUXQJHQ�VLQG�QXU�ELV�]X�LKUHU�5HDOLVLHUXQJ�J HSODQW�
(QWZLFNOXQJVD[LRP��9HUEUDXFKEDUH�$QIRUGHUXQJHQ)�U�YHUEUDXFKEDUH�$QIRUGHUXQJHQ� U 5� HLQHV�3URGXNWV\VWHPV�6�ZLUG�JHIRUGHUW�

� � �� SHUPSOU SO6 W 6 W 6 WW 7 U 5 U 5 U 5� � � � � � �,Q�$EVFKQLWW� ����� ZLUG� LP�=XVDPPHQKDQJ�PLW�GHU�9HUVLRQVSODQXQJ�YRQ�3URGXNWV\VW H�PHQ�GHWDLOOLHUW�DXI�SHUPDQHQWH�$QIRUGHUXQJHQ�HLQJHJDQJHQ�
:HUGHQ�81'�$JJUHJDWLRQHQ��YJO��$EVFKQLWW� �������]XU�6WUXNWXULHUXQJ�YRQ�$QIRUGHUX Q�JHQ�JHQXW]W��VR�VLQG�EHILQGHQ�VLFK�HLQH�$QIRUGHUXQJ�XQG�VlPWO LFKH�PLW�81'�DJJUHJLHUWH�$QIRUGHUXQJHQ�LPPHU�LP�VHOEHQ�5HDOLVLHUXQJVVWDWXV�
%HLVSLHO��9HUEUDXFKEDUH�XQG�SHUPDQHQWH�$QIRUGHUXQJHQ'LH�$QIRUGHUXQJ�Ä8QWHUVW�W]XQJ�GHU�%XFKXQJVDEOlXIH³�LVW�YHUEUDXFKEDU��3HUPD�QHQW� KLQJHJHQ� VLQG� EHLVSLHOVZHLVH� $QIRUGHUXQJHQ� QDFK� 3HUIRUPDQ]� RGHU� KRKHU�5REXVWKHLW�
.RQVLVWHQWHV�3URGXNWV\VWHP�XQG�$NWLYLHUXQJ%HL� MHGHU�6RIWZDUHHQWZLFNOXQJ�ZLUG�GL H�5HDOLVLHUXQJ�NRQVLVWHQWHU�6RIWZDUHV\VWHPH�D Q�JHVWUHEW�� (LQH� YDULDWLRQVIUHLH� 6RIWZDUH�ZLUG� GDQQ� DOV� NRQVLVWHQWHV�6RIWZDUHV\VWHP�YH U�VWDQGHQ��ZHQQ� LQ� GHP�6\VWHP� UHDOLVLHUWH�$QIRUGHUXQJHQ� VLFK� QLFKW�ZLGHUVSUHFKHQ��%HL�GHU� 5HDOLVLHUXQJ� YRQ� 6RIWZDUH� PLW� 9DULDWL RQHQ� N|QQHQ� MHGRFK� VLFK� ZLGHUVSUHFKHQGH�$QIRUGHUXQJHQ� JOHLFK]HLWLJ� UHDOLVLHUW� ZHUGHQ�� =XU� /DXI]HLW� PXVV� GLHVHU� :LGHUVSUXFK�EHKREHQ�ZHUGHQ��'DV�KHL�W��GDVV�VLFK�LPPHU�QXU�HLQ�7HLO�GHU�UHDOLVLHUWHQ�$QIRUG HUXQJHQ�DXFK�WDWVlFKOLFK�DXI�GLH�)XQNWLRQ�GHU�6RIWZDUH DXVZLUNHQ�NDQQ��9RQ�HLQHP�NRQVLVWHQWHQ�6RIWZDUHV\VWHP�NDQQ�LQ�GLHVHP�)DOO�DOVR�GDQQ�JHVSURFKHQ�ZHUGHQ��ZHQQ�]X�MHGHP�=HL W�SXQNW� GHU� /DXI]HLW� GHVVHQ� )XQNWLRQ� NHLQHQ�:LGHUVSUXFK� DXIZHLVW�� $QIRUG HUXQJHQ�� GLH�VLFK�]X�HLQHP�JHJHEHQHQ�=HLWSXQNW� WDWVlFKOLFK�DXI�G LH�)XQNWLRQ�HLQHU�6RIWZDUH�DXVZL U�NHQ��ZHUGHQ�DOV�DNWLY EH]HLFKQHW��'LH�IROJHQGHQ�$EVlW]H�GLHQHQ�GHU�(UOlXWHUXQJ�GHU�= X�VDPPHQKlQJH� ]ZLVFKHQ� GHU�$NWLYLHUXQJ� YRQ�$QIRUG HUXQJHQ� XQG� GHU�.RQVLVWHQ]� HLQHV�6RIWZDUHV\VWHPV�



��

'HILQLWLRQ��$NWLYLHUXQJ�HLQHU�$QIRUGHUXQJ*HJHEHQ� VHLHQ� HLQ� =HLWSXQNW� W �7 � XQG� HLQ� 3URGXNWV\VWHP� 6�� (LQH� $QIRUGHUXQJ�
�6U 5 W� � KHL�W� JHQDX� GDQQ DNWLY�� ZHQQ� GDV�3URGXNWV\VWHP� 6� GLH� $QIRUGHUXQJ� ]X�GHP� JHJHEHQHQ� =HLWSXQNW� HUI�OOW�� (LQH� $QIRUGHUXQJ� LVW� HUI�OOW�� ZHQQ� VLH� VLFK� ]X�GLHVHP�=HLWSXQNW�W �7 WDWVlFKOLFK�DXI�GLH�)XQNWLRQ�GHV�3URGXNWV\VWHPV�DXVZLUNW�)RUPDO�ZLUG�GLH�$NWLYLHUXQJ�PLW�GHP�3UlGLNDW� � � �6DFWLYH U W �EHVFKULHEHQ��1LFKW�DNWLYH�$QIRUGHUXQJHQ�ZHUGHQ�DOV�LQDNWLY�EH]HLFKQHW��LQ�=HLFKHQ� � � �6LQDFWLYH U W �

'HU�=HLWSXQNW�LQ�GHU�'HILQLWLRQ�NDQQ�VLFK�VRZRKO�DXI�GLH�(QWZLF NOXQJV]HLW��DOV�DXFK�GLH�/DXI]HLW�EH]LHKHQ��'DV�KHL�W��GDVV�HLQH� $QIRUGHUXQJ�]HLWZHLVH�DXFK�ZlKUHQG�GHU�/DX I�]HLW�HLQHU�6RIWZDUH�QLFKW�HUI�OOW�VHLQ�NDQQ��
=X� LQDNWLYHQ�$QIRUGHUXQJHQ�HLQHV�3URGXNWV\VWHPV�JHK|UHQ�VRZRKO�JDU�QLFKW� UHDOLVLHUWH�$QIRUGHUXQJHQ�DOV�DXFK�UHDOLVLHUWH�$QIRUGHUXQJHQ��5HDOLVLHUWH�$QIRUGHUXQJHQ�VLQG�] XP�JHJHEHQHQ�=HLWSXQNW�VR]XVDJHQ�ÄDXVJHVFKDOWHW³�ZRUGHQ��(LQH�$QIRUGHUXQJ�JLOW�DOV�UHDO L�VLHUW��ZHQQ�VLH�VLFK�LP�3URJUDPPFRGH�LQ�LUJHQGHLQHU�:HLVH�ZLGHUVSLHJHOW��(LQH�GHUDUWLJH�$QIRUGHUXQJ�NDQQ�HQWZHGHU�ZlKUHQG�GHU�6RIWZDUHLQVWDOODWLRQ�RGHU�ZlKUHQG�VHLQHU�/ DXI�]HLW�DNWLY�ZHUGHQ��(LQH�$QIRUGHUXQJ�NDQQ�QXU�DNWLY�VHLQ��ZHQQ�6LH�DXFK�UHDOLVLHUW�LVW�
%HLVSLHO��$NWLYLHUXQJ�HLQHU�$QIRUGHUXQJ(LQH� $QIRUGHUXQJ� DQ� HLQ� 6RIWZDUHV\VWHP� ODXWHW�� Ä'LH� WH[WXHOOH� $XVJDEH� VlPWOL�FKHU�6\VWHPPHOGXQJHQ�VROO�HLQKHLWOLFK�LQ�HLQHU�6SUDFKH�HUIROJHQ³��=ZHL�9DULDWLR�QHQ� KLHUYRQ� VLQG� 7H[WDXVJDEHQ� LQ� GHXWVFK� XQG� LQ� HQJOLVFK�� :HUGHQ� LQ� HLQHU�6RIWZDUH�EHLGH�6SUDFKHQ�UHDOLVLHUW��VR�NDQQ�HLQH�GDYRQ�HQWZHGHU�ZlKUHQG�GHU�,Q�VWDOODWLRQ�RGHU�ZlKUHQG�GHU�/DXI]HLW�DNWLYLHUW�ZHUGHQ��:LUG�GLH�6SUDFKH�GHXWVFKDNWLYLHUW�� HUIROJHQ� GDQDFK�DOOH� 7H[WDXVJDEHQ� LQ�'HXWVFK��'LHVH�9DULDWLRQ� LVW� HU�I�OOW��'LH� ]ZHLWH�9DULDWLRQ� LVW�QLFKW�HUI�OOW��GD�HLQH�JOHLFK]HLWLJH�$XVJDEH� LQ�HQJ�OLVFK�QLFKW�HUIROJW��VLH�LVW�DOVR�LQDNWLY��
$XI�GHU�$NWLYLHUXQJ�YRQ�$QIRUGHUXQJHQ�EDXW�VL FK�GHU�%HJULII�GHU�]XOlVVLJHQ�.RQILJXU D�WLRQ�DXI�
'HILQLWLRQ��=XOlVVLJH�$QIRUGHUXQJV�.RQILJXUDWLRQ�HLQHV�3URGXNWV\VWHPV*HJHEHQ� VHLHQ� =HLWSXQNW� W �7 � XQG HLQ� 3URGXNWV\VWHP� 6�� (LQH� $QIRUGHUXQJV�.RQILJXUDWLRQ�GHV�3URGXNWV\VWHPV�6 �LQ�=HLFKHQ� �6&RQI W ��UHSUlVHQWLHUW�VlPWOLFKH�$NWLYLHUXQJHQ�DOOHU� UHDOLVLHUWHQ�$QIRUGHUXQJHQ� �U6U 5 W� ��(LQH�]XOlVVLJH�$QIRUGH�UXQJV�.RQILJXUDWLRQ �6&RQI W LVW�HLQH�$QIRUGHUXQJV�.RQILJXUDWLRQ�I�U�GLH�JLOW�

� � � � � � �� � � � � � � � � � � ��U6 6 6U U 5 FRQW U U DFWLYH U DFWLYH UW W W� � �� �
,Q� HLQHU� ]XOlVVLJHQ� $QIRUGHUXQJV �.RQILJXUDWLRQ� HLQHV� 3URGXNWV\VWHPV� VLQG� NHLQH� ]ZHL�ZLGHUVSU�FKOLFKH�$QIRUGHUXQJHQ�JOHLFK]HLWL J�DNWLY��'DUDXV�ZLUG�GHU�%HJULII�HLQHV�NRQV L�VWHQWHQ�3URGXNWV\VWHPV�DEJHOHLWHW�



��

'HILQLWLRQ��.RQVLVWHQWHV�3URGXNWV\VWHP6HL�6�HLQ�3URGXNWV\VWHP�PLW�$QIRUGHUXQJV�.RQILJXUDWLRQHQ� �6&RQI W I�U�=HLWSXQNWH�W �7 ��6�ZLUG�DOV�NRQVLVWHQW�EH]HLFKQHW�JGZ��JLOW�
�� 6 WW &RQI� �7 LVW�HLQH�]XOlVVLJH�.RQILJXUDWLRQ�

)�U�GLH�(QWZLFNOXQJ�NRPSOH[HU�6WDQGDUGVRIWZDUH�ZLUG�DOVR�IROJHQGHV�JHIRUGHUW�
(QWZLFNOXQJVD[LRP��(QWZLFNOXQJ�HLQHV�.RQVLVWHQWHQ�3URGXNWV\VWHPV)�U�GLH�(QWZLFNOXQJ�HLQHV�3URGXNWV\VWHPV�ZLUG�GLH�(QWZLFNOXQJ�HLQHV�NRQVLVWHQ�WHQ�3URGXNWV\VWHPV�JHIRUGHUW�
'D�HLQ�3URGXNWV\VWHP�ZLGHUVSU�FKOLFKH�$QIRUGHUXQJHQ�UHDOLVLHUHQ�NDQQ��N|QQHQ�LQ�HLQHU�6SH]LILNDWLRQ� JHSODQWHU� $QIRUGHUXQJHQ� :LGHUVSU�FKH� DXIWUHWHQ�� 'LHVH� G�UIHQ� M HGRFK�QLFKW�ZLOON�UOLFK� VHLQ�� VRQGHUQ�P�VVHQ� GLH�5HDOLVLHUXQJ�HLQHV�NRQVLVWHQWHQ�3URGXNWV\ V�WHPV� HUODXEHQ�� ,Q� QDFKIROJHQGHQ�$EVlW]HQ� XQG� LQ�$EVFKQLWW� ����� ZHUGHQ�KLHU]X� VRJH�QDQQWH� $NWLYLHUXQJVUHJHOQ DXIJHVWHOOW�� GLH� $EKlQJLJNHLWHQ� ]Z LVFKHQ� $QIRUGHUXQJHQ�KLQVLFKWOLFK� GHUHQ� $NWLYLHUXQJ� EHVFKUHLEHQ�� 'LHVH� XQWHUVW�W]HQ� GLH� (Q WZLFNOXQJ� HLQHV�NRQVLVWHQWHQ�3URGXNWV\VWHPV�
(LQH�$NWLYLHUXQJVUHJHO� NDQQ� H[SOL]LW� LP� 5HTXLUHPHQWV�(QJLQHHULQJ�GXUFK�GLH�EHQ|WLJW �$VVR]LDWLRQ�DXIJHVWHOOW�ZHUGHQ�
$VVR]LDWLRQVW\S EHQ|WLJW��$QIRUGHUXQJ�Æ $QIRUGHUXQJ�% %HVFKUHLEW�GLH�QRWZHQGLJH�$NWLYLHUXQJ�HLQHU�$QIRUGHUXQJ�DXIJUXQG�GHU�$NWLYLHUXQJ�HLQHU�DQGHUHQ�$QIRUGHUXQJ�= 'DUVWHOOXQJ�YRQ�.RQVLVWHQ]EHGLQJXQJHQ�I�U�GLH�$NWLYLHUXQJ�YRQ�$ QIRUGHUXQJHQ�$ �% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH'HILQLWLRQ��EHQ|WLJW�$VVR]LDWLRQ�]ZLVFKHQ�$QIRUGHUXQJHQ6HL�6�HLQ�3URGXNWV\VWHP��(LQH�$QIRUGHUXQJ� �U 5� �EHQ|WLJW�GLH�$NWLYLHUXQJ�HLQHU�$QIRUGHUXQJ� �U 5� � JGZ�� JLOW�� � �� � � � � � ��6 67 DFWLYH U DFWLYH UW W W� � � �� 'LHVH� JH�ULFKWHWH�$VVR]LDWLRQ�DXV� 5 5u ZLUG�GXUFK�GDV�3UlGLNDW� � �� �U �QHHG U �DXVJHGU�FNW�
'LH�LQ�GLHVHP�$EVFKQLWW�HLQJHI�KUWHQ�$QIRUGHUXQJHQ�ZHUGHQ�LP�5 DKPHQ�YRQ�$NWLYLWlWHQ�GHV�+HUDXVDUEHLWHQV� LQ�$EVFKQLWW� ����� LGHQWLIL]LHUW��$VVR]LDWLRQHQ�ZH UGHQ�LQ�GHU�HUVWHQ�]\NOLVFKHQ�3KDVH��GHU�'HILQLWLRQ�GHU�0DUNWVLFKW�LQ�$EVFKQLWW� ����� IHVWJHOHJW��$OV�]HQWUD�OHV�(QWZLFNOXQJVSURGXNW�ZHUGHQ�VLH�LQ�DOOHQ�DQGHUHQ�$NWLYLWlWHQ�XQWHU�XQWHUVFKLHGOLFKHQ�*HVLFKWVSXQNWHQ�HLQJHVHW]W�
����� $VSHNW,Q�$EVFKQLWW������ ZXUGH�GDV�3ULQ]LS�GHU�=HUOHJXQJ�QDFK�%HWUDFKWXQJVIRNXV �HQJO��6HSD�UDWLRQ�RI�&RQFHUQV��YRUJHVWHOOW��'DQDFK�N|QQHQ�DOOJHPHLQ�XQWHUVFKLHGOLFKH�3UREOHPE H�UHLFKH� VWUXNWXULHUW� ZHUGHQ�� 'XUFK� GLH� DVSHNWRULHQWLHUWH� 3URJUDPPLHUXQJ� KDW� GLHVHV�NODVVLVFKH� 3ULQ]LS� ZLHGHU� DQ� 3RSXODULWlW� JHZRQQHQ��0LWWOHUZHLOH� H[LVWLHUHQ� %HVW UHEXQ�JHQ�� DXFK� LQ� YRUJHODJHUWHQ� (Q WZLFNOXQJVSKDVHQ� ]X� LQWHJULHUHQ� �YJO�� KLHU]X� > &72����



��

./0�����:%0��@��� ,Q�GLHVHQ�QHXHUHQ�%HULFKWHQ�ZLUG�GHU�%HJULII� $VSHNW�DQVWHOOH�YRQ�%HWUDFKWXQJVIRNXV� YHUZHQGHW�� 2KQH� GLHVH�0DWHULH� WLHIHU� ]X� EHOHXFKWHQ��ZLUG� LQ� GLHVHU�$UEHLW�GDYRQ�DXVJHJDQJHQ��GDVV�VLFK�HLQ�NRPSOH[HV�6WDQGDUGVRIWZDUHV\VWHP�PLW�$VSH N�WHQ�VLQQYROO�LQ�7HLOH�]HUOHJHQ�OlVVW�
3URGXNWW\S $VSHNW% %HVFKUHLEXQJ�HLQHV�VSH]LILVFKHQ�$VSHNWHV�GHU�$QIRUGHUXQJH Q�DQ�HLQ�3URGXNWV\VWHP�XQG�=XRUGQXQJ�GHU�HQWVSUHFKHQGHQ�$QIRUGHUXQJHQ�= 6WUXNWXULHUXQJ�GHU�$QIRUGHUXQJHQ�QDFK�GHP�3ULQ]LS�GHV�6HSDUDWLRQ�RI�&RQFHUQV$ %HVFKUHLEXQJ��,QIRUPHOOH�%HVFKUHLEXQJ�GHU�(LJHQVFKDIWHQ�GHV�VSH]LILVFKHQ�$VSHNWV�* $QIRUGHUXQJ�� $QIRUGHUXQJHQ�� GLH� ]X� GLHVHP� $VSHNW� JHK|UHQ�� $OOJ HPHLQ� N|QQHQ�$QIRUGHUXQJHQ�]X�XQWHUVFKLHGOLFKHQ�$VSHNWHQ�DJJUHJLHUW�VHLQ�% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH��* $JJUHJDWLRQHQ%HLVSLHO�$VSHNWH�HLQHU�EHWULHEOLFKHQ�6WDQGDUGVRIWZDUH�VLQG�EHLVSLHOVZHLVH�%XFKXQJ��%LODQ�]LHUXQJ��*UDILNHQ�XQG�6WDWLVWLNHQ��+LHU�RULHQWLHUW�VLFK�GLH�$XIWHLOXQJ�DOVR�DQ�]X�HU�I�OOHQGHQ�)XQNWLRQHQ�
'HILQLWLRQ��0HQJH�DOOHU�$VSHNWH6HL�6�HLQ�3URGXNWV\VWHP��GDV�LQ�XQWHUVFKLHGOLFKH�$VSHNWH�JHJOLHGHUW�LVW��'LH�0HQJH�

�6 W$63 UHSUlVHQWLHUW�GLH�0HQJH�DOOHU�$VSHNWH�YRQ�6�]X�HLQHP�JHJHEHQHQ�=HLWSXQNW�W 7� ��)�U�HLQHQ�JHJHEHQHQ�$VSHNW� �6 W$ $63� ZHUGHQ�PLW� � �$ W 6 W5 5� �GLH�]XJHK|�ULJHQ�$QIRUGHUXQJHQ�EH]HLFKQHW��'LH�$QIRUGHUXQJHQ�DXV� �$ W5 �JHQ�JHQ�GHQ�(LJHQ�VFKDIWHQ�GHV�$VSHNWHV�
$QIRUGHUXQJHQ� P�VVHQ� JHJHEHQHQIDOOV� ]HUOHJW� ZHUGHQ�� XP� VLH� $VSHNWHQ� ]XRUGQHQ� ]XN|QQHQ��$VSHNWH�ZHUGHQ�]X�YHUVFKLHGHQVWHQ� � P|JOLFKHUZHLVH�DXFK�]XHLQDQGHU�RUWKRJ R�QDOHQ� � ORJLVFKHQ� 6WUXNWXULHUXQJHQ� HLQHV� 6RIWZDUHV\VWHPV� YHUZHQGHW�� 'DKHU� ZLUG� DXV�PHWKRGLVFKHU�6LFKW�JHIRUGHUW�� GDVV� MHGH�$QIRUGHUXQJ�DQ�GDV�3URGXNWV\VWHP�PLQGHVWHQV�HLQHP�$VSHNW�]XJHRUGQHW�ZLUG��'LHV�VWHOOW�GDV�IROJHQGH�$[LRP�GDU�
(QWZLFNOXQJVD[LRP��=XRUGQXQJ�YRQ�$QIRUGHUXQJHQ�]X�$VSHNWHQ�6HL� �6 W$63 �GLH�0HQJH�DOOHU�VHLQHU�$VSHNWH�HLQHV�3URGXNWV\VWHPV�6�]X�HLQHP�JHJH�EHQHQ�=HLWSXQNW� W 7� ��(V�ZLUG�JHIRUGHUW�

� � �6 W $ W 6 W$ $63 5 5�  � �
'LH� 6WUXNWXULHUXQJ� HLQHV� 6RIWZDUHV\VWHPV� LQ� $VSHNWH� PXVV� GHU� VSlWHUHQ� SK\VLVFKHQ�6WUXNWXULHUXQJ� LQ�.RPSRQHQWHQ�XQG�%H]LHKX QJHQ�QLFKW�HQWVSUHFKHQ�� ,Q�GHU�5HJHO�ZLUG�VLFK�GLH�SK\VLVFKH�6WUXNWXU�MHGRFK�DQ�GHU�=HUOHJXQJ�QDFK�EHVWLPPWHQ�$VSHNWHQ�RULHQWL H�UHQ�
%HL�]XQHKPHQGHU�$Q]DKO�YRQ�$QIRUGHUXQJHQ�LVW�HV�YRP�$XIZDQG�KHU�QLFKW�PHKU�DN]H S�WDEHO��MHGH�HLQ]HOQH�NRUUHOLHUW�$VVR]LDWLRQ�]ZLVFKHQ�$QIRUGHUXQJHQ�]X�VSH] LIL]LHUHQ��=XU�5HGXNWLRQ� GHV� 6SH]LILNDWLRQVDXIZDQGHV� ZLUG� GDKHU� EHZXVVW� LQ� .DXI� JHQRPPHQ�� GDVV�



��

QLFKW�PHKU�MHGH�HLQ]HOQH�.RUUHODWLRQ�XQPLWWHOEDU�HUNHQQEDU�LVW��8PJHNHKUW�VLQG�WURW]GHP�+LQZHLVH�DXI�HYHQWXHOOH�(LQIO�VVH�QRWZHQGLJ ��'D]X�ZLUG�GLH�IROJHQGH�$VVR]LDWLRQ�]Z L�VFKHQ�$VSHNWHQ�HLQJHI�KUW�
$VVR]LDWLRQVW\S�NRUUHOLHUW��$VSHNW�� $VSHNW�% 'LH� JHULFKWHWH�$VVR]LDWLRQ� NRUUHOLHUW� VWHOOW� HLQH�YRQ�GHU�JOHLFKQDPLJHQ�$VVR]LDWLRQ�]ZLVFKHQ�$QIRUGHUXQJHQ�HLQH�DEJHOHLWHWH�%H]LHKXQJ�GDU��:H QQ�HLQ�$VSHNW�PLW�HLQHP�DQGHUHQ�$VSHNW�NRUUHOLHUW��GDQQ�H[LVWLHUHQ�$QIRUGHUXQJHQ�DXV�GHQ�EHLGHQ�$VSHNWHQ��GLH�LQ�NRUUHOLHUW�$VVR]LDWLRQ�]XHLQDQGHU�VWHKHQ��6LHKH�DXFK�QDFKIROJHQGHV�%H LVSLHO�= 'LH� NRUUHOLHUW�$VVR]LDWLRQ� I�U� $VSHNWH� GLHQW� GHU� �EHUVLFKWOLFKH Q� 'DUVWHOOXQJ� YRQ�.RUUHODWLRQHQ�]ZLVFKHQ�*UXSSHQ�YRQ�$QIRUGHUXQJHQ��$QVWDWW�GHU�'DUVWH OOXQJ� MHGHU�HLQ]HOQHQ�%H]LHKXQJ�]ZLVFKHQ�$QIRUGHUXQJHQ�ZHUGHQ�GLH�]XJHK|ULJHQ�.OD VVHQ�YRQ�$QIRUGHUXQJHQ�LQ�)RUP�GHU�$VSHNWH�GDUJHVWHOOW�$ �% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH%HLVSLHO��.RUUHODWLRQ�]ZLVFKHQ�$VSHNWHQ�$QJHQRPPHQ�� %HQXW]HUIUHXQGOLFKNHLW� XQG� GLH� (LQ��$XVJDEH� VLQG� $VSHNWH� HLQHV�3URGXNWV\VWHPV��6RIWZDUH�JLOW�DOOJHPHLQ�DOV�EHQXW]HUIUHXQGOLFK��ZHQQ�GLH�1XW]HU�LQWHUDNWLRQ� HQWVSUHFKHQG� JHVWDOWHW� LVW�� 'DKHU� NDQQ )RUGHUXQJ� QDFK� %HQXW]HU�IUHXQGOLFKNHLW� DXI� GLH� (LQ��$XVJDEH� EHVFKUlQNW� ZHUGHQ�� (LQ� 6\VWHP� HUI�OOW� DOVR�GDQQ�GLHVH�)RUGHUXQJ��ZHQQ�GLH�(LQ��$XVJDEH�EHQXW]HUIUHXQGOLFK�JHPl��GHU�$Q�IRUGHUXQJHQ�LP�$VSHNW�GHU�%HQXW]HUIUHXQGOLFKNHLW�JHVWDOWHW�LVW�
'HILQLWLRQ��.RUUHODWLRQ�]ZLVFKHQ�$VSHNWHQ6HLHQ� � � �� 6 W$ $ $63� ]ZHL� $VSHNWH� HLQHV� 3URGXNWV\VWHPV� 6� ]XP� =HLWSXQNW� W 7� ��=ZLVFKHQ� �$ �XQG� �$ �EHVWHKW�HLQH�.RUUHODWLRQ�JGZ��JLOW��

� �� � � � � �� � � �$ W $ WU 5 U 5 FRUUHO U U� � � � �'LHVH� $VVR]LDWLRQ� DXV� � �6 W 6 W$63 $63u ZLUG� GXUFK� GDV� 3UlGLNDW� � �� � �FRUUHO $ $EH]HLFKQHW��=ZHL�$VSHNWH�EHHLQIOXVVHQ� VLFK�DOVR�GDQQ��ZHQQ�PLQGHVWHQV�HLQH�$Q�IRUGHUXQJ�GHV�HLQHQ�$VSHNWHV�PLW�PLQGHVWHQV�HLQHU�$QIRUGHUXQJ�GHV�DQGHUHQ�$V�SHNWHV�LQ�.RUUHODWLRQ�VWHKW�
,Q�.DSLWHO�� ZLUG�]ZLVFKHQ�6SH]LILNDWLRQVWHFKQLNHQ�]XU�6FKDIIXQJ�HLQHV�hEHUEOLFNV��EHU�HLQ�]X�HQWZLFNHOQGHV�6\VWHP�XQG�7HFKQLNHQ�]XU�8QWHUVW�W]XQJ�GHU�GHWDLOOLHUWHQ�(QWZLF N�OXQJ�XQWHUVFKLHGHQ��)�U�GLH��EHUVLFKWOLFKH�'DUVWHOOXQJ�UHLFKW�LQ�GHU�5HJHO�GLH�6SH]LILN D�WLRQ�GHU�.RUUHODWLRQ�]ZLVFKHQ�$VSHNWHQ��(LQH� O�FNHQORVH�9HUIROJEDUNHLW�ZLU G KLQJHJHQ�QXU�HUUHLFKW��ZHQQ�MHGH�HLQ]HOQH�.RUUHODWLRQ�]ZLVFKHQ�$QIRUGHUXQJHQ�VSH]LI L]LHUW�ZLUG�
$VSHNWH� XQG� ]XJHK|ULJH� $VVR]LDWLRQHQ� ZHUGHQ� GXUFK� $NWLYLWlWHQ� DXV� $EVFKQLWW� �����IHVWJHOHJW��6LH�ZHUGHQ�]XU�'HILQLWLRQ�GHU�6\VWHPDUFKLWHNWXU�XQG�GHU�=XRUGQXQJ�YRQ�$ Q�IRUGHUXQJHQ�]X�6\VWHPPRGXOHQ�HLQJHVHW]W��YJO��$ EVFKQLWWH������ XQG���������$EELOGXQJ��JLEW�HLQHQ�hEHUEOLFN��EHU�ELVKHU�GHILQLHUWH�(QWZLFNOXQJVSU RGXNWH�



��

NRUUHOLHUW
$VSHNW

NRUUHOLHUWZLGHUVSULFKW

09�7HLO
$QIRUGHUXQJ

EHQ|WLJW
NRUUHOLHUW

$VSHNW

NRUUHOLHUWZLGHUVSULFKW

09�7HLO
$QIRUGHUXQJ$QIRUGHUXQJ

EHQ|WLJW

$EELOGXQJ�� ± $VSHNWH�XQG�$QIRUGHUXQJHQ��� 6WUDWHJLVFKH�6WUXNWXULHUXQJ1DFK�GHU�(LQI�KUXQJ�YRQ�*UXQGHOHPHQWHQ�NDQQ�LQ�GLHVHP�$E VFKQLWW�GLH�9RUVWHOOXQJ�GHU�VWUDWHJLVFKHQ� (QWZLFNOXQJVSURGXNWH HUIROJHQ��:HJHQ� GHV�:DQGHOV� DXI� GHP� 6RIWZDU H�PDUNW� P�VVHQ� ODQJIULVWLJH� 6WUDWHJLHQ� N�QIWLJH� (QWZLFNOXQJVULFKWXQJHQ� VRZRKO� DXV�0DUNWVLFKW�DOV�DXFK�DXV�(QWZLFNOXQJVVLFKW�IHVWOHJHQ��(QWZLFNOXQJVSURG XNWH�GHU�VWUDWHJL�VFKHQ�6WUXNWXULHUXQJ�GLHQHQ�GHU�'RNXPHQWDWLRQ�GHUDUWLJHU�ODQJIULVWLJHU�3ODQX QJHQ�
,P�5DKPHQ�GHV�3UR]HVVPRGHOOV�LQ� .DSLWHO�� ZHUGHQ�VWUDWHJLVFKH�(QWZLFNOXQJVSURGXNWH�DOV�JHJHEHQ�YRUDXVJHVHW]W��6LH�ZH UGHQ� LQ�JHVRQGHUWHQ�$NWLYLWlWHQ�HUDUEHLWHW�XQG�GLHQHQ�LQ�GHQ�$NWLYLWlWHQ�DOV�9RUJDEHQ�XQG�$QOH LWXQJHQ��
0DUNWVWUDWHJLH'LH� 0DUNVWUDWHJLH� GLHQW� GHU� ODQJIULVWLJHQ� $XVULFKWXQJ� GHU� 6WDQGDUGVRIWZDUH� DXI� GHQ�0DUNW��6LH�ZLUG�YRQ�GHU�5ROOH�VWUDWHJLVFKHV�0DUNHWLQJ�HUVWHOOW��YJ O��$EVFKQLWW��������
3URGXNWW\S 0DUNWVWUDWHJLH% 'RNXPHQWDWLRQ� LGHQWLIL]LHUWHU� 7UHQGV� DXI� GHP�0DUNW� XQG� )HVWO HJXQJ� VWUDWHJLVFKHU�9RUJDEHQ�I�U�GDV�5HTXLUHPHQWV�(QJLQHHULQJ�XQG�GLH�(QWZLFNOXQJ��'LH�0DUNWVWUDW H�JLH�ZLUG�NRQWLQXLHUOLFK�DQ�QHXH�0DUNWJHJHEHQKHLWHQ�DQJHSDVVW�XQG� LVW�QLFKW�XQPL W�WHOEDUHV�(UJHEQLV�GHV�5HTXLUHPHQWV�(QJLQHHULQJ�3UR]HVVHV�= 'LH�0DUNWVWUDWHJLH�GLHQW��GD]X��HLQH�NRPSOH[H�6WDQGDUGVRIWZDUH�ODQJIUL VWLJ�DXI�GHP�0DUNW�ZHWWEHZHUEVIlKLJ�]X�KDOWHQ�$ � 0DUNWWUHQGV��)DVVW�HLQH�%HREDFKWXQJ�GHV�0DUNWHV�]XVDPPHQ�XQG�HUOlXWHUW�GD U�DXV� DEJHOHLWHWH� N�QIWLJ� HUZDUWHWH� (QWZLFNOX QJHQ� DXI� GHP� 6RIWZDUHPDUNW�� 'LHV�VFKOLH�W�VRZRKO�JUREH�N�QIWLJH�5LFKWXQJHQ�YRQ�$QIRUGHUXQJHQ�DOV�DXFK�P|JOLFKH�8PVDW]WHQGHQ]HQ�DEKlQJLJ�YRP�0DUNWZDFKVWX P�DOV�DXFK�YRQ�GHU�.RQNXUUHQ]V L�WXDWLRQ�HLQ��'LHVH�,QIRUPDWLRQHQ�GLHQHQ��GHU�ODQJIULVWLJHQ�EHGDUIVJHVWHXHUWHQ�$X V�ULFKWXQJ�GHU�NRPSOH[HQ�6WDQGDUGVRIWZDUH�� 7HFKQRORJLHWUHQGV��1HXH�7HFKQRORJLHQ�N|QQHQ�GHU�$XVJDQJVSXQNW�I�U�LQQRYDW L�YH�$QIRUGHUXQJHQ�VHLQ��ZHQQ�G LHVH��EHUKDXSW�HUVW�GDGXUFK�PLW�YHUWUHWEDUHP�$X I�ZDQG� UHDOLVLHUEDU� ZHUGHQ�� 7HFKQRORJLHQ� N|QQHQ� HUVW� DXFK� QHXH� %HG�UIQLVVH� LP�0DUNW� HU]HXJHQ� �YJO�� >&R.��@��� 'DKHU� P�VVHQ� VLFK� DXI� GHP�0DUNW� EHILQ GOLFKH�



��

7HFKQRORJLHQ�EHREDFKWHW�XQG�7UHQGV�DQ DO\VLHUW�ZHUGHQ��1HEHQ�GDUDXV�P|JOLFKH U�ZHLVH�HUNHQQEDUHQ�$QIRUGHUXQJHQ�ZHUGHQ�QHXH�7HFKQRORJLHQ�DXFK�]XU�6WHLJHUXQJ�GHU�.RVWHQHIIL]LHQ]�LQ�GHU�HLJHQHQ�(QWZLFNOXQJ�J HQXW]W�� .HUQNRPSHWHQ]HQ��$XV�GHQ�HUPLWWHOWHQ�7UHQGV�ZHUGHQ�QRWZHQGLJH�.HUQNRPS H�WHQ]HQ�GHU�6RIWZDUH�DEJHOHLWHW��0LW�GHUHQ�+LOIH�ZHUGHQ�N�QIWLJH�(QWZLFNOXQJVULF K�WXQJHQ� GHU� 6RIWZDUH� IHVWJHOHJW�� 'LHVH� EHHLQIOXVVHQ� VRZRKO� GLH� 3ODQXQJ� GHU�6RIWZDUH�VHOEVW�DOV�DXFK�HLQH�]LHOJHULFKWHWH�(QWZLFNOXQJVYRUEHUHLWXQJ�KLQVLFKWOLFK�EHQ|WLJWHU�5HVVRXUFHQ�XQG�QRWZHQGLJHQ�.QRZ�KRZV�� %HXUWHLOXQJVULFKWOLQLHQ� YRQ� $QIRUGHUXQJHQ�� )HVWOHJXQJ� YRQ� 5LFKWOLQLHQ�� DQ�KDQG�GHUHU�$QIRUGHUXQJHQ�LQQHUKDOE�GHV�5HTXLUHPHQWV�(QJLQHHULQJ�3UR]HVVHV�E H�XUWHLOW� ZHUGHQ� VROOHQ�� %HLVSLHOVZHLVH� ZLUG� YRUJHJHEHQ�� LQ� ZHOFKHU� :HLVH�XQWHUVFKLHGOLFKH�4XHOOHQ�EH]�JOLFK�LKUHU�$XVVDJHNUlIWLJNHLW�XQG�LKUHV�0DUNWSRWH Q�WLDOV�EHXUWHLOW�ZHUGHQ�VROOHQ�� 6FKO�VVHONXQGHQ��$OV�6FKO�VVHONXQGHQ ZHUGHQ�.XQGHQ�EH]HLFKQHW�� GHUHQ�.DX I�YHUKDOWHQ�DOV� VWUDWHJLVFK�ZLFKWLJ�EHWUDFKWHW�ZLUG��'LHVH�VLQG�HQWZHGHU�VHOEVW�VHKU�JUR�H�$EQHKPHU�GHU�6RIWZDUH�RGHU�VHKU�LQQRYDWLYH�.XQGHQ�VLQG��$XV�GHUHQ�9H U�KDOWHQ� N|QQHQ�PHLVW� N�QIWLJH�0DUNWSRWHQWLDOH� DEJHOHLWHW�ZHUGHQ��'LH�)HVWO HJXQJ�GHU�6FKO�VVHONXQGHQ�NDQQ�QLFKW�XQDEKlQJLJ�YRQ�GHU�)HVWOHJXQJ�GHU�%HXUWHLOXQJ V�NULWHULHQ� I�U� $QIRUGHUXQJHQ� SD VVLHUHQ�� 6FKO�VVHONXQGHQ� VLQG� KlXILJ� .DQGLGDWHQ�DNWLYHU�.RQWDNWH�EHLP�+HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ� �VLHKH�$EVFKQLWW������ 5LFKWOLQLHQ� ]XU� 5LVLNREHUHLWVFKDIW��0LW� GHQ� 5LFKWOLQLHQ� ]XU� 5LVLNREHUHLWVFKDIW�ZLUG� IHVWJHOHJW��ZLH�PLW� XQVLFKHUHQ� XQG� VHKU� YDJHQ�$QIRUGHUXQJHQ�XPJHJDQJHQ�ZLUG��%HLVSLHOVZHLVH�ZLUG� GHU�.RVWHQDQWHLO� I�U�$QIRUGHUXQJHQ�PLW� VHKU� JHULQJHU�9RUKHUVDJEDUNHLW� KLQVLFKWOLFK� LKUHV�P|JOLFKHQ�0DUNWHUIROJHV� IHVWJHOHJW��(LQH�K |�KHUH� 5LVLNREHUHLWVFKDIW� NDQQ� ]X K|KHUHQ� ,QQRYDWLRQHQ� I�KUHQ�� 'LHVH� OHLWHW� VLFK�XQPLWWHOEDU�YRQ�GHQ�8QWHUQHKPHQV]LHOHQ�DE�� 6WUDWHJLVFKH� *HZLFKWXQJ� GHU� (QWZLFNOXQJVWlWLJNHLWHQ��'HU� NXU]IULVWLJH� *H�ZLQQ� LVW� I�U� GLH� PLWWHOIULVWLJH� 5LFKWXQJVYRUJDEHQ� HLQHU� 6WDQGDUGVRIWZDUH� QLFKW�LPPHU� DXVVFKODJJHEHQG��6R�NDQQ�EHLVSLHOVZHLVH�GLH�(UK|KXQJ�GHV�0DUNWDQWHLOHV�QRWZHQGLJ�VHLQ��XP�ODQJIULVWLJ�NRQNXUUHQ]IlKLJ�EOHLEHQ�]X�N|QQHQ��0|JOLFKHUZH L�VH� LVW� GLH� 6WDQGDUGVRIWZDUH� QXU�%HVWDQGWHLO� HLQHU� XPIDQJUHLFKHUHQ� DQGHUHQ�6RI W�ZDUH��YJO��EHLVSLHOVZHLVH� LQ�GHU�9HUJDQJHQKHLW�GLH�'LVNXVVLRQ�XP�GHQ�0LFU RVRIW�([SORUHU�DOV�7HLO�YRQ�:LQGRZV��RGHU�HLQHV�DQGHUHQ�3URGXNWHV� LVW��'LH�6WDQGDU G�VRIWZDUH� LVW� LQ� VROFKHQ�)lOOHQ� OHGLJOLFK�HLQ�(UIROJVIDNWRU�I�U�GDV�DQGHUH�3URGXNW��RKQH� VHOEVW� ZHWWEHZHUEVIlKLJ� ]X� VHLQ�� $QIRUGHUXQJHQ� N|QQHQ� LQ� VROFKHQ� )lOOHQ�QLFKW�QDFK�GHUHQ�0DUNWZHUW�EHZHUWHW��ZHUGHQ�* �% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH��* $JJUHJDWLRQHQ
6\VWHPVWDQGDUGV=XU�ODQJIULVWLJHQ�$XVOHJXQJ�GHU�6WDQGDUGVRIWZDUH�ZHUGHQ�DXV�(QWZLFNOXQJVVLFKW�$QOH L�WXQJHQ� XQG�9RUODJHQ� EHQ|WLJW �� GLH� HLQH� HLQKHLWOLFKH�(QWZLFNOXQJ�HLQHV�3URGXNWV\VWHPV�HUODXEHQ��'DV� IROJHQGH�(QWZLFNOXQJVSURGXNW� GLHQW� GHU�'RNXPHQWDWLRQ� GHUDUWLJHU�6WD Q�GDUGV�� (V� ZLUG� YRP� 6\VWHPVWUDWHJHQ� IHVWJHOHJW� �YJO�� HQWVSUHFKHQGH�5ROOH� LQ�$ EVFKQLWW��������



��

3URGXNWW\S 6\VWHPVWDQGDUGV% /HJW�LQ�GHU�(QWZLFNOXQJ�HLQHV�6RIWZDUHV\VWHPV�]X�YHUZHQGHQGH�6WD QGDUGV�IHVW��'D]X�JHK|UHQ�]XP�%HLVSLHO�(QWZXUIVPXVWHU��YJO��]�%��>*+-���@��.RPPXQLNDWLRQVPHFK D�QLVPHQ�XQG�6FKQLWWVWHOOHQDQOHLWXQJHQ��3URJUDPPLHU�6WDQGDUGV�'LH�6\VWHPVWDQGDUGV�ZHUGHQ� YRU� GHU� HUVWHQ�(QWZLFNOXQJ�GHILQLHUW� XQG� VROOHQ�P| J�OLFKVW�ZHLWJHKHQG�VWDELO�EOHLEHQ�= (QWZLFNOXQJV]HLW�XQG�.RVWHQ�ZHUGHQ�ZHVHQWOLFK�GXUFK�GLH�bQGHUEDUNHLW�HLQHV�6RI W�ZDUHV\VWHPV� EHVWLPPW�� 'LHVH� YHUULQJHUW� VLFK� EHL� DOWHU QGHU� 6RIWZDUH� IRUWZlKUHQG��Ä$OWHUQ´� YRQ� 6RIWZDUH� EHGHXWHW� QDFK� 3DUQDV� �YJO�� > 3DU��@�� 6RIWZDUH�� GLH� ODXIHQG�HUZHLWHUW�ZLUG�XQG�GDKHU�]XQHKPHQG�DQ�NODUHQ�6WUXNWXUHQ�YHUOLHUW��'LHV�OLHJW�KlXILJ�DQ� HLQHU�PDQJHOQGHQ� 'RNXPHQWDWLRQ� XQG� DQ� GHU� 7DWVDFKH�� GDVV� LP�/DXIH� GHU� =HLW�YHUVFKLHGHQH�'HVLJQSULQ]LSLHQ�DQJHZHQGHW�ZHUGHQ��YJO��]�%��> /HK��@��6\VWHPVWDQGDUGV�VLQG�EHLVSLHOVZHLVH�I�U�$QIRUGHUXQJHQ�DQ�(IIL ]LHQ]��=XYHUOlVVLJNHLW�RGHU�:LHGHUYHUZHQGEDUNHLW�YRQ�7HLOHQ�HLQHV�6RIWZDUHV\VWHPV�YRQ�EHVRQGHUHP�,QW H�UHVVH��'XUFK�NODUH�9RUJDEHQ�N|QQHQ�DXFK�HLQKHLWOLFKH�6RIWZDUH�$UFKLWHNWXUHQ�HQWZ L�FNHOW� ZHUGHQ�� ZRPLW� GLH� *HVFKZLQGLJNHLW� GHV� $OWHUQV� GHU� 6WDQGDUGVRIWZDUH�YHUULQJHUW�ZLUG��:HLWHUH�6\VWHPVWDQGDUGV�N|QQHQ�VLFK�EHLVSLHOVZHLVH�DXI�]X�YHUZH Q�GHQGH�.RPPXQLNDWLRQVPHFKDQLVPHQ� EH]LHKHQ�� XP�GLH� ,QWHURSHUDELOLWlW� ]X� DQGHUHQ�6RIWZDUHV\VWHPHQ�]X�HUP|JOLFKHQ�
$ ,QIRUPHOOH�%HVFKUHLEXQJ�XQWHUVFKLHGOLFKHU�6\VWHPVWDQGDUGV* �% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH��* $JJUHJDWLRQHQ
0DUNWVHJPHQWH0LW�+LOIH� GHU�0DUNWVHJPHQWH�ZLUG� IHVWJHOHJW��ZHOFKH�JUREHQ�.XQGHQSURILOH� ODQJIULVWLJ�GXUFK�HLQ�3URGXNWV\VWHP�XQWHUVW�W]W�ZHUGHQ�VROOHQ��*OHLFKH�.XQGHQSURILOH�ZHLVHQ�.X Q�GHQ�HLQHV�3URGXNWV\VWHPV�DXI��GLH�lKQOLFKH�$QIRUGHUXQJHQ�DQ�HLQ�3URGXNWV\VWHP�VWHOOHQ��(LQ�0DUNW�NDQQ�QDFK�XQWHUVFKLHGOLFKHQ�.ULWHULHQ�VHJPHQWLHUW�ZHUGHQ��ZLH�EHLVSLHOVZHLVH�5HJLRQ��%UDQFKH��8QWHUQHKPHQVJU|�H�XVZ��$EKlQJLJ�GDYRQ�HQWVWHKHQ�X QWHUVFKLHGOLFKH�0DUNWVHJPHQWH��'DKHU�ZHUGHQ� ]XU�%HVFKUHLEXQJ�YRQ�0DUNWVHJPHQWHQ�]ZHL�3URGXNWW \�SHQ�HLQJHI�KUW�x 6HJPHQWLHUXQJVW\S�XQGx 0DUNWVHJPHQWH0DUNWVHJPHQWH�ZHUGHQ�GXUFK�GDV�6WUDWHJLVFKH�0DUNHWLQJ�IHVWJHOHJW��YJO��HQWVSU HFKHQGH�5ROOH�LQ�$EVFKQLWW��������
3URGXNWW\S 6HJPHQWLHUXQJVW\S% )HVWOHJXQJ�HLQHU�.ULWHULHQDXVZDKO��ZRQDFK�GHU�0DUNW�VHJPHQWLHUW�ZH UGHQ�NDQQ�= 'RNXPHQWDWLRQ��DQKDQG�ZHOFKHU�*HVLFKWVSXQNWH�GHU�0DUNW�VHJPHQWLHUW�ZXUGH�$ ,QIRUPHOOH�%HVFKUHLEXQJ�GHU�.ULWHULHQ�* 0DUNWVHJPHQWH� DOOH�0DUNWVHJPHQWH��GLH�QDFK�GLHVHP�.ULWHULXP�HQ WVWDQGHQ�VLQG�% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH��* $JJUHJDWLRQHQ



��

3URGXNWW\S 0DUNWVHJPHQW% %HVFKUHLEXQJ�EHVWLPPWHU�.XQGHQSURILOH� KLQVLFKWOLFK� HLQHU� EHVWLPPWHQ�$XVSUlJXQJ�GHU�.ULWHULHQ�HLQHV�6HJPHQWLHUXQJVW\SV�= /DQJIULVWLJH�$XVOHJXQJ�GHV�3URGXNWV\VWHPV�GXUFK�VWUDWHJLVFKH�)HVWO HJXQJ��ZHOFKHQ�7HLOPDUNW�GLHVHV�XQWHUVW�W]HQ�VROO�$ � ,QIRUPHOOH�%HVFKUHLEXQJ� %HVFKUHLEXQJ�GHU�(LJHQVFKDIWHQ�XQG�DOOJHPHLQHU�$ Q�IRUGHUXQJHQ�GHV�0DUNWVHJPHQWV�� %HZHUWXQJ�GHU�VWUDWHJLVFKHQ�:LFKWLJNHLW* �% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH��* $JJUHJDWLRQHQ
6lPWOLFKH�0DUNWVHJPHQWH�P�VVHQ�PLQGHVWHQV�HLQHP�6HJPHQWLHUXQJVW\S�]XJHRUGQHW�VHLQ�
6\VWHPVWUDWHJLH0LW�+LOIH�GHU�6\VWHPVWUDWHJLH�ZHUGHQ�VWUDWHJLVFKH�9RUJDEHQ�I�U�GLH�N�QIWLJH�:HLWHUHQ W�ZLFNOXQJ� GHV� 3URGXNWV\VWHPV� IHVWJHOHJW�� 'HU� 6\VWHPVWUDWHJH� LVW� I�U� GLH� (UVWHOOXQJ� GHU�6\VWHPVWUDWHJLH�YHUDQWZRUWOLFK��YJO��HQWVSUHFKH QGH�5ROOH�LQ�$EVFKQLWW��������
3URGXNWW\S 6\VWHPVWUDWHJLH% %HVFKUHLEW� GLH� ODQJIULVWLJHQ� 9LV LRQHQ� XQG� =ZLVFKHQVWXIHQ� HLQHV� 3URGXNWV\VWHPV��'DU�EHU�KLQDXV�ZHUGHQ�I�U�HLQ]HOQH�9HUVLRQHQ�6FKZHUSXQNWH�IHVWJHOHJW��'LHVH�N| Q�QHQ�VLFK�VRZRKO�DXI�$QIRUGHUXQJHQ�DOV�DXFK�DXI�UHDOLVLHUXQJVWHFKQLVFKH�bQGHUXQJHQ�EH]LHKHQ��:HLWHUKLQ�ZHUGHQ�GLH�N�QIWLJ�JHSODQWH� (QWVWHKXQJ�QHXHU��GDV�9HUVFKZLQ�GHQ�XQG�GLH�P|JOLFKH�9HUVFKPHO]XQJ�EHVWHKHQGHU�6\VWHPPRGXOH�E HVFKULHEHQ�= 8QWHUVW�W]W� GLH� (QWZLFNOXQJ� LQ� GHU� 9RUEHUHLWXQJ� GHV� 3URGXNWV\VWHPV� DXI� N�QIWLJH�JHSODQWH�9HUlQGHUXQJHQ��'DU�EHU�KLQDXV�ZHUGHQ�I�U�GLH�(QWVFKHLGXQJ�GH U�9HUWHLOXQJ�YRQ�$QIRUGHUXQJHQ�DXI�9HUVLRQHQ�VHSDUDWH�VWUDWHJLVFKH�=L HOHQ�GHILQLHUW�(LQHV�GLHVHU�=LHOH�NDQQ�EHLVSLHOVZHLVH�GLH�)RUGHUXQJ�VHLQ��GDVV�MHGH�9HUVLRQ�]XPL Q�GHVW�HLQH�$QIRUGHUXQJ�HQWKlOW��GLH�EHL�.XQGHQ�HLQH�GHUDUWLJH�%HJHLVWHUXQJ�DXVO|VHQ��GDVV�VLH�HLQH�QHXH�9HUVLRQ�NDXIHQ�$ � /DQJIULVWLJH� 9LVLRQ�� %HVFKUHLEXQJ�� ZRKLQ� VLFK� GDV� 3URGXNWV\VWHP� ODQJIULVWLJ�HQWZLFNHOQ��XQG�ZLH�GDV�DOOJHPHLQ�HUUHLFKW�ZHUGHQ�VROO�� 6FKULWWZHLVH�3ODQXQJ� %HVFKUHLEXQJ��LQ�ZHOFKHQ�6FKULWWHQ�GLH�ODQJIULVWLJH�9LVLRQ�DQJHVWUHEW ZHUGHQ�VROO��'LHVH�6FKULWWH�VLQG�HLQ�ZLFKWLJHU�$QKDOWVSXQNW�I�U�GLH�9H U�VLRQVSODQXQJ�� *HSODQWH�6\VWHPDUFKLWHNWXUlQGHUXQJHQ� %HVFKUHLEXQJ��ZHOFKH�QHXHQ�6\VWHP�PRGXOH� HQWVWHKHQ�� ZHOFKH� YHUVFKZLQGHQ� XQG� ZHOFKH� PLWHLQDQGHU� YHUVFKPH O]HQ��]XU�%HVFKUHLEXQJ�GHU�6\V WHPPRGXOH�VLHKH�DXFK�$EVFKQLWW� �������* �% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH��* $JJUHJDWLRQHQ



��

��� 2SHUDWLYH�6WUXNWXULHUXQJ,Q�GLHVHP�$EVFKQLWW�ZHUGHQ�(QWZLFNOXQJVSURGXNWH�GHU�RSHUDWLYHQ�6WUXNWXULHUXQJ�YRUJ H�VWHOOW�� =XQlFKVW� ZLUG� HLQ� (QWZLFNOXQJVSURGXNW� ]XU� 8QWHUVW�W]XQJ� GHV� +HUDXVD UEHLWHQV�YRQ� $QIRUGHUXQJHQ� �YJO�� $EVFKQLWW� ������� HUOlXWHUW�� ,P� $QVFKOXVV� GDUDQ� ZHUGHQ� GUHL�XQWHUVFKLHGOLFKH�6WUXNWXULHUXQJHQ�YRQ�$QIRUGHUXQJHQ�EHWUDFKWHW��'LHVH�OHLWHQ�VW XIHQZHL�VH� YRQ� HLQHU� PDUNWRULHQWLHUWHQ� %HWUDFKWXQJVZHLVH� LQ� HLQH� HQWZLFNOXQJVDGlTXDWH� 6LFKW��EHU��'LHV�VLQG�0DUNWVLFKW��6\VWHPVLFKW�XQG�(QWZLFNOXQJ VVLFKW������ (UIDVVXQJVNRQWH[WH'DV� (QWZLFNOXQJVSURGXNW� (UIDVVXQJVNRQWH[W� GLHQW� GHU� 8QWHUVW�W]XQJ� GHU� 3UH �9HUIROJEDUNHLW� �YJO�� $EVFKQLWW� ������� YRQ� $QIRUGHUXQJHQ�� 'LHVHV� JOL HGHUW� VLFK� LQ� GUHL�ZHVHQWOLFKH�(OHPHQWH��GHU�4XHOOH��GHP�.DQDO XQG�GHU�(UIDVVXQJVPHWKRGH��(LQH�$QIRU�GHUXQJ� NDQQ� PHKUIDFK� LQ� XQWHUVFKLHGOLFKHQ� (UIDVVXQJVNRQWH[WHQ� HUIDVVW ZRUGHQ� VHLQ��$EELOGXQJ�� ]HLJW�GLH�(UJlQ]XQJ�GHV ELVKHULJHQ�3URGXNWPRGHOOV�
'HU� (UIDVVXQJVNRQWH[W� GLHQW� QLFKW� QXU� GHU� UHLQHQ� 9HUIROJEDUNHLW� YRQ� $QIRUGHUXQJHQ��VRQGHUQ�ZLUG�DXFK�]XU�%HZHUWXQJ�YRQ�$QIRUGHUXQJHQ�HLQJ HVHW]W��ZLH�LQ�$EVFKQLWW� �����HUOlXWHUW�ZLUG�
3URGXNWW\S (UIDVVXQJVNRQWH[W% 'RNXPHQWDWLRQ� GHU�+HUNXQIW� HLQHU�$QIRUGHUXQJ�GXUFK�%HVFKUHLEXQJ�GHV�8UKHEHUV��GHV�$QODVVHV�VHLQHU�(UIDVVXQJ�XQG�HLQHU�HYHQWXHOO�DQJ HZHQGHWHQ�0HWKRGH��= 'LHQW� GHU� 3UH�9HUIROJEDUNHLW� GHU�$QIRUGHUXQJ� XQG� GHU�8QWHUVW�W]XQJ� LKUHU�%HZH U�WXQJ���'HWDLOV�VLHKH�$EVFKQLWW� ����$ � 4XHOOHQEHVFKUHLEXQJ��%HVFKUHLEXQJ� GHV� 8UKHEHUV� �RGHU� 4XHOOH�� GHU� $QIRUG H�UXQJ�� 4XHOOHQW\S��$QIRUGHUXQJHQ�N|QQHQ�EHLVSLHOVZHLVH�YRQ�.XQGHQ�VWDPPHQ�RGHU�DXV�1RUPHQ� KHUDXVJHOHVHQ� ZHUGHQ�� =XU� 8QWHUVFKHLGXQJ� YHUVFKLHGHQDUWLJHU� 4XHOOHQ�ZLUG�GHU�7\S�GHU�4XHOOH�IHVWJHOHJW���'HWDLOV�VLHKH�$EVFKQLWW� ��������� .DQDOEHVFKUHLEXQJ� %HVFKUHLEW�GHQ�HLJHQWOLFKHQ�$QODVV�RGHU�:HJ�GHU�(UIDVVXQJ�HLQHU�$QIRUGHUXQJ��+LHU�ZHUGHQ�EHLVSLHOVZHLVH�3HUVRQHQ�JHQDQQW��GLH�HLQH�$QIR U�GHUXQJ�HUIDVVW�KDEHQ�RGHU�GLH�NRQNUHWH�6LWXDWLRQ��LQ�GHU�VLH�HUIDVVW�ZX UGH�� .DQDOW\S� :LH�EHLP�4XHOOHQW\S�NDQQ�]ZLVFKHQ�YHUVFKLHGHQDU WLJHQ�.DQlOHQ�XQ�WHUVFKLHGHQ�ZHUGHQ��'LHV�ZLUG�GXUFK�GHQ�7\S�GHV�.DQDOV�HLQGHXWLJ�EHVWLPPW��' H�WDLOV�VLHKH�$EVFKQLWW�������� (UIDVVXQJVW\S� 'RNXPHQWLHUW�GLH�0HWKRGHQ��GLH�]XU�(UIDVVXQJ�YRQ�$QIRUGHUX Q�JHQ�DQJHZHQGHW�ZXUGHQ�� (UIDVVXQJVGDWXP��'DWXP��DQ�GHP�GLH�$QIRUGHUXQJ�HUIDVVW�ZX UGH�* �% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH��* $JJUHJDWLRQHQ



��

$QIRUGHUXQJ
(UIDVVXQJVNRQWH[WHUIDVV

W$QIRUGHUXQJ
(UIDVVXQJVNRQWH[WHUIDVV

W

$EELOGXQJ�� ± (UIDVVXQJVNRQWH[W�HLQHU�$QIRUGHUXQJ
%HLVSLHO��(UIDVVXQJVNRQWH[W,P�5DKPHQ�HLQHV�9HUNDXIVJHVSUlFKV�GHV�9HUWULHEVEHDXIWUDJWHQ�%��0�OOHU�PLW�HL�QHP�0LWDUEHLWHU�GHV�.XQGHQ�+��6FKPLG�ZLUG�GLH�$QIRUGHUXQJ�QDFK�HLQHU�%HWULHEV�V\VWHPNRPSDWLELOLWlW�GHV�3URGXNWV\VWHPV�PLW�/LQX[�JHIRUGHUW��'DPLW�LVW�4XHOOH�GHU�$QIRUGHUXQJ�+��6FKPLG��GHU�YRP�4XHOOHQW\S�.XQGH� LVW��.DQDO� LVW�%��0�OOHU��GHU�]XP�.DQDOW\SHQ�SDVVLYH�.RQWDNWH��VSH]LHOO�9HUNDXIVJHVSUlFKH��JHK|UW��'D�GLH�(U�IDVVXQJ� YRQ� $QIRUGHUXQJHQ� LQ� 9HUNDXIVJHVSUlFKHQ� QLFKW� LP� 0LWWHOSXQNW� VWHKW��ZXUGH�KLHUI�U�NHLQH�EHVRQGHUH�(UIDVVXQJVPHWKRGH�HLQJHVHW]W�
'HU� (UIDVVXQJVNRQWH[W� EHVFKUlQNW� VLFK� DXI� I�U� GLHVH�$UEHLW� ZHVHQWOLFKH�$WWULEXWH�� (LQ��0RGHOO� ]XU�'RNXPHQWDWLRQ�ZHLWHUHU�$WWULEXWH� YRQ�(UIDVVXQJVNRQWH[WHQ�ZLUG� ]XP�%H L�VSLHO�DXVI�KUOLFK�LQ�GHU�$UEHLW�]X�%HLWUDJVVWUXNWXUHQ�> *RW��@�EHKDQGHOW�
����� 0DUNWVLFKW'LH�0DUNWVLFKW�GRNXPHQWLHUW�$QIRUGHUXQJHQ�DQ� HLQ�3URGXNWV\VWHP�DXV�GHU�3HUVSH NWLYH�HLQHV�JHVDPWHQ�EHWUDFKWHWHQ�0DUNWHV��6LH�XPIDVVW�$QIRUGHUXQJHQ�VlPWOLFKHU�.X QGHQ��DXI�GLH� GDV� 3URGXNWV\VWHP� DE]LHOW�� 'LH� 6LFKW� LVW� Y|OOLJ� XQDEKlQJLJ� YRQ� GHU� 5HDOLVLHUXQJ V�VWUXNWXU��(V�ZLUG�GDKHU�YRQ�HLQHU�$XIWHLOXQJ�LQ�6RIWZDUHSURGXNWH�DEVWUDKLHUW��'DPLW�ZLUG�GHU�7DWVDFKH�5HFKQXQJ�JHWUDJHQ��GDVV�HLQHP�.XQGHQ�YRUUDQJLJ�DQ�GHU�(UI�OOXQJ�VHLQHU�$QIRUGHUXQJHQ� JHOHJHQ� LVW�� )�U� LKQ� LVW� GLH� $XIWHLOXQJ� GHV� 3URGXNWV\VWHPV� LQ� HLQ]HOQH6RIWZDUHSURGXNWH� YRQ� JHULQJHUHU� %HGHXWXQJ��0DQ� JHZLQQW� GXUFK� GLHVH� 6WUXNWXUL HUXQJ�YRU� DOOHP�� GDVV� $QIRUGHUXQJHQ� QLFKW� GRSSHOW� LQ� XQWHUVFKLHGOLFKHQ� 6RIWZDUHSURGXNWHQ�UHDOLVLHUW�ZHUGHQ��8PJHNHKUW�ZHUGHQ�DOOH�6RIWZDUHSURGXNWH�HLQKHLWOLFK�JHVWDOWHW��GD�HUVW��EHUJUHLIHQGH�$QIRUGHUXQJHQ�LGHQWLIL]LHUW�ZHUGHQ��GLH�HUVW�D QVFKOLH�HQG�YHUWHLOW�ZHUGHQ�
$XIJUXQG�GHU�JUR�HQ�$Q]DKO�YRQ�.XQGHQ�NDQQ�QLFKW�MHGH�LQGLYLGXHOOH�.XQGHQVLFKW�HL Q�]HOQ�VSH]LIL]LHUW�ZHUGHQ��'DKHU�ZLUG�GHU�*HVDPWPDUNW�LQ�XQWHUVFKLHGOLFKH�*UXSSHQ�DX I�JHWHLOW�� (LQ� HLQ]HOQHU� .XQGH� JHK|UW� GDQQ� ]X� GHU� *UXSSH�� GLH� VHLQHU� HLJHQHQ� 6LFKW� DP�PHLVWHQ� lKQHOW�� 'LH�*UXSSLHUXQJ� HUIROJW� DXV� XQWHUVFKLHGOLFKHQ� 3HUVSH NWLYHQ��0|JOLFKH�3HUVSHNWLYHQ�VLQG�EHLVSLHOVZHLVH�YHUVFKLHGHQH�6HJPHQWLHUXQJVW\SHQ�I�U�0DUNWVHJPHQWH��YJO� $EVFKQLWW�������=XU�'DUVWHOOXQJ�GHU�0DUNWVLFKW�ZHUGHQ�GLH�$QIRUGHUXQJHQ�LQ�9DUL D�WLRQHQ�DXIJHWHLOW��-HGH�9DULDWLRQ�UHSUlVHQWLHUW�$QIRUGHUXQJHQ�HLQHU�EHVWLPPWHQ�*UX SSH�
(LQH�ZHVHQWOLFKH�*UXSSHQDXIWHLOXQJ�ZLUG�HWZD�GXUFK�GLH�0DUN WVHJPHQWLHUXQJ�GHU�VWUDWH�JLVFKHQ� 6WUXNWXULHUXQJ� GHU� (QWZLFNOXQJVSURGXNWH� YRUJHJHEHQ��9DULDWLRQHQ� VLQG� MHGRFK�QLFKW�DXI�GLH�0DUNWVHJPHQWLHUXQJ�EHVFKUlQNW��6LH�N|QQHQ�EH LVSLHOVZHLVH�DXFK�]XU�JDQ]�IHLQHQ� 8QWHUVFKHLGXQJ� HLQ]HOQHU� $QIRUGHUXQJHQ� KHUDQJH]RJHQ� ZHU GHQ�� ZLH� ]�� %�� GLH�XQWHUVFKLHGOLFKH�IDUEOLFKH�'DUVWHOOXQJ�GHV�+LQWHUJUXQGV�HLQ]HOQHU�%LOGVFKLUPIHQ VWHU�



��

%HL�GHU�0DUNWVLFKW�ZLUG�DXFK�YRQ�HLQHU�$XIWHLOXQJ�DXI�9HUVLRQHQ�DEVWUDKLHUW��XP�HLQHQ�hEHUEOLFN��EHU�VlPWOLFKH�DXJHQEOLFNOLFK�JHVWHOOWHQ�$QIRUGHUXQJHQ�] X�EHNRPPHQ��,Q�GHQ�IROJHQGHQ�8QWHUDEVFKQLWWHQ�ZHUGHQ�(QWZLFNOXQJVSURGXNWH�XQG�$VVR]LDWLRQHQ�GHU�0DUN W�VLFKW� YRUJHVWHOOW�� $EELOGXQJ� �� JLEW� KLHU]X� HLQHQ�hEHUEOLFN�� ,Q� >'HL��D@� ZXUGHQ� HUVWH�,GHHQ� KLQVLFKWOLFK�9DULDWLRQHQ� XQG�P|JOLFKH Q�$VVR]LDWLRQHQ� YHU|IIHQWOLFKW��'LHVH�ZX U�GHQ�LP�YRUOLHJHQGHQ�.DSLWHO�HUZHLWHUW�XQG�LQ�GDV�JHVDPWH�0RGHOO�GHU�(QWZLFNOXQJVSU R�GXNWH�LQWHJULHUW�

9DULDWLRQVW\S
$VSHNW

NRUUHOLHUW
$QIRUGHUXQJ

JHZ�Q
VFKW

HUZDUWHW

VFKOLH
�WBDX

V9DULDWLRQ

NRUUHO
LHUW

9DULDWLRQVW\S9DULDWLRQVW\S
$VSHNW$VSHNW

NRUUHOLHUW
$QIRUGHUXQJ$QIRUGHUXQJ

JHZ�Q
VFKW

HUZDUWHW

VFKOLH
�WBDX

V9DULDWLRQ

NRUUHO
LHUW

$EELOGXQJ��� ± (QWZLFNOXQJVSURGXNWH�GHU�0DUNWVLFKW'LH� (UDUEHLWXQJ� GHU�0DUNWVLFKW� JHVFKLHKW� LP� 5DKPHQ� GHU� ]\NOLVFKHQ� 3KDVHQ� GHV� 3U R�]HVVPRGHOOV�LQ�GHU�3KDVH�'HILQLWLRQ�GHU�0DUNWVLFKW�LQ�$EVFKQLWW� �������'LH�KLHU�GHILQLHU�WHQ� $EKlQJLJNHLWHQ� P�VVHQ� � I�U� 5HDOLVLHUXQJVHQWVFKH LGXQJHQ� XQG� GLH� 'HILQLWLRQ� GHU�(QWZLFNOXQJVVLFKW� �YJO�� $EVFKQLWWH� ����� XQG� ������� ]XU� 6FKDIIXQJ� HLQHV� NRQVLVWHQWHQ�3URGXNWV\VWHPV�EHU�FNVLFKWLJW�ZHUGHQ�
9DULDWLRQVW\SHQ�XQG�9DULDWLRQHQ)�U�MHGH�.XQGHQJUXSSH�EHVWHKHQ�KLQVLFKWOLFK�HLQ]HOQ HU�$VSHNWH�YDULLHUHQGH�$QIRUGHUXQ�JHQ� DQ� HLQ� 3URGXNWV\VWHP�� =XU�0RGHOOLHUXQJ� GHUDUWLJHU�9DULDWLRQHQ�ZLUG� ]XQlFKVW� HLQ�6XEW\S�YRQ�$VSHNWHQ��GHU�VRJHQDQQWH�9DULDWLRQVW\S� GHILQLHUW��
3URGXNWW\S 9DULDWLRQVW\S��DEJHOHLWHW�YRQ�$VSHNW�% %HVFKUHLEXQJ�GHV�=XVDPPHQKDQJV�XQWHUVFKLHGOLFKHU�9DULDWLRQHQ�HLQHV�6RIWZDUHV\ V�WHPV�= ([SOL]LWH�'DUVWHOOXQJ�YDULLHUHQGHU�7HLOH�HLQHV�6RIWZDUHV\VWHPV��XP�GLH�9HUIROJED U�NHLW� EHL� bQGHUXQJHQ�� 1HXHUVFKHLQHQ� RGHU� $XVVFKHLGHQ� HLQ]HOQHU� 9DULDW LRQHQ� ]X�HUK|KHQ�$ �* 9DULDWLRQ� DOOH�9DULDWLRQHQ��GLH�KLQVLFKWOLFK�GLHVHV�9DULDW LRQVW\SV�YDULLHUHQ�% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH��* $JJUHJDWLRQHQ%HLVSLHO�(LQ�P|JOLFKHU� 9DULDWLRQVW\S� LVW� GLH� /DQGHVVSUDFKH� I�U� WH[WXHOOH� $XVJDEHQ� HLQHV�6RIWZDUHV\VWHPV�



��

9DULDWLRQVW\SHQ� XQWHUVFKHLGHQ� VLF K� YRQ� DOOJHPHLQHQ� $VSHNWHQ� �YJO�� $EVFKQLWW� �������GXUFK�HLQH�8QWHUWHLOXQJ�]XJHK|ULJHU�$QIRUGHUXQJHQ�LQ�9DULDWL RQHQ�
'HILQLWLRQ��0HQJH�DOOHU�9DULDWLRQVW\SHQ6HL�6�HLQ�3URGXNWV\VWHP�XQG� �6 W$63 �GLH�0HQJH�DOOHU�$VSHNWH�]X�HLQHP�JHJHEHQHQ�=HLWSXQNW� W 7� �� 9DULDWLRQVW\SHQ� HQWVSUHFKHQ� HLQHU� 7HLOPHQJH� DOOHU� $VSHNWH� XQG�ZHUGHQ�PLW� � �6 W 6 W97 $63� �EH]HLFKQHW�
9DULDWLRQVW\SHQ�DJJUHJLHUHQ�PHKUHUH�9DULDWLRQHQ��GLH�IROJHQGHP�6FKHPD�HQWVSUHFKH Q�
3URGXNWW\S 9DULDWLRQ��DEJHOHLWHW�YRQ�$QIRUGHUXQJ�% %H]RJHQ� DXI� HLQHQ�9DULDWLRQVW\S�EHVFKUHLEW� HLQH�9DULDWLRQ� MHZHLOV� HLQH� VSH]LI LVFKH�$XVSUlJXQJ�YRQ�$QIRUGHUXQJHQ��(LQH�9DULDWLRQ�ZLUG�DXFK�DOV� ,QVWDQ]�HLQHV�9DULDWL�RQVW\SHQ EH]HLFKQHW�= %HQDQQWH�=XVDPPHQIDVVXQJ�DOOHU�]X�HLQHU�9DULDWLRQ�JHK|UHQGHQ�$QIRUGHUXQJHQ�$ �* $QIRUGHUXQJ� DJJUHJLHUW� DOOH�$QIRUGHUXQJHQ�� GLH� ]X� HLQHU�9DULDWLRQ� JHK|UHQ��:LH�EHL� GHU�81'�$JJUHJDWLRQ� YRQ�$QIRUGHUXQJHQ� �YHUJOH LFKH�$EVFKQLWW� �������P�VVHQ�I�U�HLQH�JHSODQWH�RGHU�UHDOLVLHUWH�9DULDWLRQ�DXFK�VlPWOLFKH�DJJUHJLHUWHQ�$QIRUGHUX Q�JHQ�JHSODQW�RGHU�UHDOLVLHUW�VHLQ�% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH��* $JJUHJDWLRQHQ%HLVSLHO��9DULDWLRQHQ0|JOLFKH� 9DULDWLRQHQ� KLQVLFKWOLFK� GHV� 9DULDWLRQVW\SV� /DQGHVVSUDFKH� VLQG� (QJ�OLVFK��'HXWVFK�XQG�)UDQ]|VLVFK�
'HILQLWLRQ��0HQJH�DOOHU�9DULDWLRQHQ�XQG�]XJHK|ULJHU�$QIRUGHUXQJHQ6HL� �6 W: 97� HLQ� 9DULDWLRQVW\S� HLQHV� 3URGXNWV\VWHPV� 6� ]XP� =HLWSXQNW� W 7� ��

� �: W : W, 5� �EH]HLFKQHW�GLH�0HQJH�DOOHU�9DULDWLRQHQ� I�U�GHQ�9DULDWLRQVW\S�:��'LH�]X� HLQHU� JHJHEHQHQ� 9DULDWLRQ� �: WL ,� � DJJUHJLHUWHQ� $QIRUGHUXQJHQ� ZHUGHQ� PLW�
� �L W : W5 5� �EH]HLFKQHW��

(LQH�5HLKH�YRQ�$QIRUGHUXQJHQ�HLQHV�9DULDWLRQVW\SV� : JHK|UHQ�VlPWOLFKHQ�9DULDWLRQHQ�JOHLFKHUPD�HQ�DQ��'HILQLWLRQ��*HPHLQVDPHU�.HUQ�HLQHV�9DULDWLRQVW\SHQ6HL�6�HLQ�3URGXNWV\VWHP�� W 7� HLQ�=HLWSXQNW�XQG� �6 W: 97� HLQ�9DULDWLRQVW\S��'LH�0HQJH� �: W. VHL�GXUFK�IROJHQGH�(LJHQVFKDIWHQ�GHILQLHUW�
�� �: W: W L WL ,. 5� �

'LH�0HQJH� �: W. ZLUG� DOV� JHPHLQVDPHU� .HUQ� KLQVLFKWOLFK GHV� 9DULDWLRQVW\SV�:RGHU�NXU]�DOV�.HUQ�YRQ�:�EH]HLFKQHW�0LW�GHP�.HUQ�ZHUGHQ�$QIRUGHUXQJHQ�LGHQWLIL]LHUW��GLH�I�U�XQWHUVFKLHGOLFKH 9DULDWLRQHQ�HLQHV�9DULDWLRQVW\SHQ� LGHQWLVFK� VLQG��'LHVH� N|QQHQ� HLQPDOLJ� I�U� HLQHQ�9DULDWLRQVW\SHQ�HQWZLFNHOW�XQG�GDQQ�LQ�MHGHU�9DULDWLRQ�ZLHGHUYHUZHQGHW�ZHUGHQ��'DGXUFK�ZLUG�'RSSH O�



��

DUEHLW�YHUPLHGHQ��GLH�EHLVSLHOVZHLVH�GDQQ�DXIWUHWHQ�Z�UGH��ZHQQ�XQWHUVFKLHG OLFKH�9DULD�WLRQHQ� YRQ� YHUVFKLHGHQHQ� (QWZLFNOHUJUXSSHQ� UHDOLVLHUW� ZHUGHQ� Z�UGHQ�� RKQH� *HPHL Q�VDPNHLWHQ�YRUKHU�]X�LGHQWLIL]LHUHQ�
%HLVSLHO��*HPHLQVDPHU�.HUQ0RGHUQH� %HWULHEVV\VWHPH� XQWHUVW�W]HQ� 'UXFNHUIXQNWLRQHQ� I�U� YHUVFKLHGHQH�'UX�FNHUW\SHQ�� 'LHVH� XQWHUVFKHLGHQ� VLFK� EHLVSLHOVZHLVH� KLQVLFKWOLFK� 3DSLHUHLQ]XJV�VWHXHUXQJ�� =ZHLVHLWHQGUXFN�� 'UXFNHUVSUDFKH� XVZ�� 'HU� JHPHLQVDPH� .HUQ� EHLP�'UXFNHQ�LVW�GDV�HLQKHLWOLFKH�$XVVHKHQ�HLQ]HOQHU�6HLWHQ��XQDEKlQJLJ�ZHOFKHU�'UX�FNHUW\S� YHUZHQGHW� ZLUG��0LFURVRIW�:LQGRZV� UHDOLVLHUW� GLHV� EHLVSLHOVZHLVH� GXUFK�HLQH� LQWHUQH� 'UXFNHUVSUDFKH� I�U� GDV� /D\RXW� YRQ� $XVGUXFNHQ�� ZREHL� 6SH]LILND�GXUFK�XQWHUVFKLHGOLFKH�'UXFNHUWUHLEHU�XQWHUVW�W]W�ZHUGHQ�
'HU�.HUQ� LGHQWLIL]LHUW�$QIRUGHUXQJHQ��GLH�DOOHQ�9DULDWLRQHQ�HLQHV�9DULDWLRQVW\SHQ�JOH L�FKHUPD�HQ� JHPHLQVDP�VLQG��'DPLW� LVW� MHGRFK�QRFK�QLFKW� DXVJHVFKORVVHQ��GDVV� HLQ�7HLO�GHU�9DULDWLRQHQ�ZHLWHUH�$QIRUGHUXQJHQ�JHPHLQVDP�KDW��%HLVSLHOVZHLVH�VLQG�XQWHUVFKLH G�OLFKH� 'UXFNHU� HLQHV� HLQ]LJHQ� 'UXFNHUKHUVWHOOHUV� KlXILJ� �EHU� RELJH� *HPHLQVDPNHLWHQ�KLQDXV�DXFK�LQ�EHVWLPPWHQ�$QVWHXHUXQJVEHIHKOHQ�LGHQWLVFK��:LHGHUYHUZHQGEDUH�$QIR U�GHUXQJHQ�VROOHQ� LQ�GHQ�VSlWHUHQ�(QWZLFNOXQJVSKDVHQ�OHLFKW�DXIILQGEDU�VHL Q��'DKHU�ZLUG�PHWKRGLVFK� IHVWJHOHJW�� XQWHUVFKLHGOLFKH�9DULDWLRQHQ�HLQHV�9DULDWLRQVW\SHQ�QXU� LP�.HUQ�JHPHLQVDPH�$QIRUGHUXQJHQ�KDEHQ��'LHV�ZLUG�GXUFK�IROJHQGHV�$[LRP�DX VJHGU�FNW�
(QWZLFNOXQJVD[LRP��3DUWLWLRQ�GHV�.HUQV�XQG�GHU�9DULDWLRQHQ6HL�6�HLQ�3URGXNWV\VWHP�� W 7� HLQ�=HLWSXQNW�XQG� �6 W: 97� HLQ�9DULDWLRQVW\S��)�U�GHQ�.HUQ� �: W. �XQG�GLH�UHVWOLFKHQ�$QIRUGHUXQJHQ�GHU�9DULDWLRQHQ� � �?L W : W5 . YRQ�:�ZLUG�JHIRUGHUW����� � � � �� � � � �� � � ? ?: W L W : W M W : WL M , L M 5 . 5 .� � z �  � �����

� � � �: W L W : W : WL , 5 . 5� �  � �
'D�WULYLDOHUZHLVH�DXFK����� � � � �� � ? �: W L W : W : WL , 5 . .� � �  � �JLOW��ELOGHQ�GDPLW�GHU�.HUQ�XQG�GLH�UHVWOLFKHQ�$QIRUGHUXQJHQ�HLQH�3DUWLWLRQ�

)�U�GDV�%HLVSLHO�GHV�+HUVWHOOHUV�XQWHUVFKLHGOLFKHU�'UXFNHU� LVW�GDPLW�NRQVHTXHQWHUZH LVH�GLH�$EOHLWXQJ�HLQHV�HLJHQVWlQGLJHQ�9DULDWLRQVW\SHQ�HUIRUGHUOLFK��
5HDOLVLHUXQJ�XQG�$NWLYLHUXQJ�YRQ�9DULDWLRQHQ8P� VSH]LILVFKHQ� $QIRUGHUXQJHQ� HLQ]HOQHU� .XQGHQJUXSSHQ� QDFKNRPPHQ� ]X� N|QQHQ��NDQQ� SUR� 9DULDWLRQVW\S� LPPHU� K|FKVWHQV� HLQH� HLQ]LJH� 9DULDWLRQ� DNWLY� VHLQ�� 1DFK� GHQ�'HILQLWLRQHQ� ]XU�$NWLYLHUXQJ�YRQ�$QIRUGHUXQJHQ� �YJO��$EVFKQLWW� �������ZLUG� IROJHQGHV�$[LRP�JHIRUGHUW�



��

/DXI]HLWD[LRP��$NWLYLHUXQJVUHJHO�YRQ�9DULDWLRQHQ6HL�: HLQ�9DULDWLRQVW\S�HLQHV�3URGXNWV\VWHPV�6�XQG� �:L , W� HLQH�]XJHK|ULJH�9DUL�DWLRQ��'DQQ�JLOW�]X�HLQHP�EHOLHELJHQ�=HLWSXQNW� 7W � �
� � �� � � � � � � �� � ? � � � ��6 L 6 : L 6DFWLYH L U 5 DFWLYH U U 5 5 LQDFWLYH UW W WW W W� � � � � �'LH�$NWLYLHUXQJ�YRQ� L HUIRUGHUW��GDVV�DOOH�DJJUHJLHUWHQ�$QIRUGHUXQJHQ� �L5 W HEHQ�VR�DNWLY�VLQG��$OOH�DQGHUHQ�$QIRUGHUXQJHQ�GHV�9DULDWLRQVW\SV�VLQG�LQDNWLY�

(V�LVW�DXFK�P|JOLFK��GDVV�NHLQH�9DULDWLRQ�HLQHV�9DULDWLRQVW\SHQ�DN WLY�LVW��,Q�GLHVHP�)DOO�LVW�]XP�JHJHEHQHQ�=HLWSXQNW�NHLQH�GHU�]X�HLQHP�9DULDWLRQVW\SHQ�JHK|ULJHQ�$QIRUGHUX Q�JHQ� HUI�OOW�� )�U� GLH� 5HDOLVLHUXQJ� YRQ�9DULDWLRQHQ� JHOWHQ� GLH� JOHLFKHQ� $[LRPH�ZLH� I�U�$QIRUGHUXQJHQ�
.ODVVHQ�YRQ�9DULDWLRQVW\SHQ,Q�GHU�/LWHUDWXU��EHU 3URGXNWOLQLHQ��YJO��]�%��>.&+�����+/6���@��ZLUG�KlXILJ�]ZLVFKHQ�ZLGHUVSU�FKOLFKHQ�9DULDWLRQHQ �RGHU�DOWHUQDWLYHQ�9DULDWLRQHQ��XQG�RSWLRQDOHQ�9DULDWLR�QHQ XQWHUVFKLHGHQ�� ,Q�GHQ�IROJHQGHQ�$EVFKQLWWHQ�ZLUG�NXU]�HUOlXWHUW��ZLH�VLFK�GLHVH� LP�KLHU�YRUJHVWHOOWHQ�0RGHOO�YRQ�9DULDWLRQVW\SHQ�XQG�9DULDWLRQHQ�ZLGHUVSL HJHOQ�
9RQ� HLQHP�ZLGHUVSU�FKOLFKHU�9DULDWLRQVW\S ZLUG�JHVSURFKHQ��ZHQQ� VLFK�XQWHUVFKLHGO L�FKH�9DULDWLRQHQ�JHJHQVHLWLJ�DXVVFKOLH�HQ��'LHV�LVW�GHU�)DOO��ZHQQ�MHZHLOV�]ZLVFKHQ�]ZHL�9DULDWLRQHQ� HLQHV� 9DULDWLRQV W\SV� ZLGHUVSU�FKOLFKH� 0HQJHQ� YRQ� $QIRUGHUXQJHQ� �YJO��'HILQLWLRQ� LQ�$EVFKQLWW� ������� EHVWHKHQ��'DGXUFK� N|QQHQ� GLH� EHLGHQ�9DULDWLRQHQ� QLFKW�JOHLFK]HLWLJ�DNWLYLHUW�ZHUGHQ��'XUFK�GLH�$NWLYLHUXQJVUHJHO�VLQG�9DULDWLRQVW\SHQ�LQ�GLHVHU$UEHLW�DXVVFKOLH�OLFK�ZLGHUVSU�FKOLFK�
:LGHUVSU�FKOLFKH�9DULDWLRQVW\SHQ�ZHUGHQ�QLFKW�QXU�]XU�0RGHOOLHUXQJ�YRQ�$QIRUGHUX Q�JHQ�YHUVFKLHGHQHU�.XQGHQW\SHQ�YHUZHQGHW��6LH�GLHQHQ�DXFK�]XU�(LQKDOWXQJ�YRQ�.RPS D�WLELOLWlWVDQIRUGHUXQJHQ� QHXHU� 6RIWZDUHYHUVLRQHQ�� 1HXH� 6RIWZDUHYHUVLRQHQ� N|QQHQ�$QIRUGHUXQJHQ�UHDOLVLHUHQ��GLH�$QIRUGHUXQJHQ�LQ�lOWHUHQ�9HUVLRQHQ�ZLGHUVSUHFKHQ��: H�JHQ�GHU�.RPSDWLELOLWlWVIRUGHUXQJ�ZHUGHQ�DOWH�$QIRUGHUXQJHQ�QLFKW�HUVDW]ORV�JHVWULFKHQ��6WDWWGHVVHQ� NDQQ� HLQ� ZLGHUVSU�FKOLFKHU� 9DULDWLRQVW\S� HLQJHI�K UW� ZHUGHQ�� :HOFKH� GHU�EHLGHQ�$QIRUGHUXQJHQ�HUI�OOW�VHLQ�VROO��NDQQ�GDQQ�GHU�%HQXW]HU�HQWVFKHLGHQ�
0LW�GHP�RSWLRQDOHQ�9DULDWLRQVW\S N|QQHQ��EHU�EHUHLWV�DNWLYLHUWH�$QIRUGHUXQJHQ�KLQDXV�]XVlW]OLFKH� $QIRUGHUXQJHQ� DNWLYLHUW� ZHUGHQ�� ,P� 8QWHUVFKLHG� ]XP� ZLGHUVSU�F KOLFKHQ�9DULDWLRQVW\S� LVW� KLHU� NHLQH�'HDNWLYLHUXQJ� DQG HUHU�$QIRUGHUXQJHQ�Q|WLJ��7URW]� GHV� DXI�GHQ�HUVWHQ�%OLFN�H[LVWLHUHQGHQ�8QWHUVFKLHGV�]XP�ZLGHUVSU�FKOLFKHQ�9DULDWLRQVW\SHQ� LVW�GLHV�OHGLJOLFK�HLQ�6SH]LDOIDOO�KLHUYRQ��(LQ�RSWLRQDOHU�9DULDWLRQVW\S�NDQQ�DO V�ZLGHUVSU�FK�OLFKHU� 9DULDWLRQVW\S� PLW� JHQDX� ]ZHL� 9DULDWLRQHQ� DQJHVHKHQ� ZHUGHQ�� 'LH� VSH]LILVFKHQ�$QIRUGHUXQJHQ�GHU�HUVWHQ�9DULDWLRQ�HQWVSUHFKHQ�JHQDX�GHQ�]XVlW]OLFKHQ�$QIRUGHUXQJH Q��'DJHJHQ�HQWKlOW�GLH�]ZHLWH�9DULDWLRQ�NHLQH�HLJHQHQ�VSH]LILVFKHQ�$QIRUGHUXQJ HQ��'HUHQ�$QIRUGHUXQJHQ� HQWVSUHFKHQ� DOVR� JHQDX� GHP� JHPHLQVDPHQ�.HUQ��'HU� KlXILJ� LQ� JUDSK L�VFKHQ� 6SH]LILNDWLRQHQ� YHUZHQGHWH� RSWLRQDOH� 9DULDWLRQVW\S� LVW� VRPLW� DXV� UHLQ� IR UPDOHU�6LFKW�NHLQ�6RQGHUIDOO��)�U�RSWLRQDOH�9DULDWLRQVW\SHQ�VLQG�VRPLW�NHLQH�ZH LWHUHQ�$[LRPH�Q|WLJ�
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'HU� 6FKQLWW� ]ZLVFKHQ� GHQ� ]ZHL� XQWHUVFKLHGOLFKHQ� 9DULDWLRQHQ� HLQHV� RSWLRQDOHQ�9DULDWLRQVW\SHQ� KDW� MHGRFK� KRKH� SUDNWLVFKH� 5HOHYDQ]�� 6R� ZHUGHQ� KlXILJ� HUJlQ]HQGH�9DULDWLRQHQ� PLW� LKUHQ� 6SH]LILND� DOV� HLJHQVWlQGLJH� 3URGXNWH� HQWZLFNHOW�� %HLVSLHOVZHLVH�ZLUG�GLHVH�$UW�GHU�$XIWHLOXQJ�LQ�GHU�EHL�GHU�)LUPD�6,(0(16�HQWZLFNHOWHQ�(QJLQHHULQJ�6RIWZDUH�6,0$7,&�I�U�GLH�$XWRPDWLVLHUXQJVWHFKQLN�YHUZHQGHW��'LH�$X IWHLOXQJ�EHVWHKW�DXV� HLQHP� ]HQWUDOHQ� 3URGXNW�� GDV� GHQ� .HUQ� GHU� $QIRUGHUXQJHQ� GDUVWHOOW� XQG�YHUVFKLHGHQHQ� 2SWLRQVSURGXNWHQ�� GLH� MHZHLOV� DOV� HUJlQ]HQGH� 9DULDWLRQ� HLQHV� HLJHQHQ�9DULDWLRQVW\SHQ� ]X� VHKHQ� VLQG�� ,Q� GLHVHP� )DOO� ELOGHQ� VRJDU� XQWHUVFKLHGOLFKH�9DULDWLRQVW\SHQ�HLQHQ�JHPHLQVDPHQ�.HUQ�
.RUUHODWLRQ�]ZLVFKHQ�9DULDWLRQVW\SHQ�XQG�$QIRUGHUXQJHQbKQOLFK� ZLH� $QIRUGHUXQJHQ� NRUUHOLHUHQ� N|QQHQ�� NDQQ� DXFK� HLQH� .RUUHODWLRQ� ]ZLVFKHQ�9DULDWLRQVW\SHQ�XQG�$QIRUGHUXQJHQ�EHVWHKHQ��:lKUHQG�GLH�.RUUHODWLRQ�]ZLVFKHQ�$QIR U�GHUXQJHQ� VLFK� OHGLJOLFK� XQPLWWHOEDU� DXI� EHWURIIHQH�$QIRUGHUXQJHQ� VHOEVW� DXVZLUNW�� HQ W�VWHKHQ� DXV� GHU� .RUUHODWLRQ� PLW� 9DULDWLRQVW\SHQ� QHXH� $QIRUG HUXQJHQ� XQG� KDEHQ� VRPLW�HLQH�HUKHEOLFKH�$XVZLUNXQJ�DXI�P|JOLFKH�5HDOLVLHUXQJVDXIZl QGH�
'LH�.RUUHODWLRQ�]ZLVFKHQ�9DULDWLRQVW\SHQ�XQG�$QIRUGHUXQJHQ�ZLUG�GXUFK�IROJHQGH�$ V�VR]LDWLRQ�GDUJHVWHOOW�
$VVR]LDWLRQVW\S NRUUHOLHUW��9DULDWLRQVW\S�� $QIRUGHUXQJ�% (LQ�9DULDWLRQVW\S�EHVWHKW�DXV�9DULDWLRQHQ��GLH�ZLH�DOOJHPHLQH�$ QIRUGHUXQJHQ�DQGHUH�$QIRUGHUXQJHQ� LQ� JOHLFKHU�:HLVH� EHHLQIOXVVHQ� N|QQHQ��'LH� EHHLQIOXVVW�$VVR]LDWLRQ�]ZLVFKHQ�HLQHP�9DULDWLRQVW\S�XQG�HLQHU�$QIRUGHUXQJ�GU�FNW�DXV�� GDVV�VHLQH�9DULDWL�RQHQ�QLFKW�XQDEKlQJLJ�YRQ�HLQHU�$QIRUGHUXQJ�VLQG��-HGH�HLQ]HOQH�9DULDWLRQ�HLQHV�9DULDWLRQVW\SHQ�NRQNUHWLVLHUW�GLH� UHIHUHQ]LHUWH�$QIR U�GHUXQJ�XQWHUVFKLHGOLFK��'DYRQ�ELOGHW� MHGH�.RQNUHWLVLHUXQJ�HLQH�HLJHQH�DXV�GHU�$ Q�IRUGHUXQJ� XQG� GHP� UHIHUHQ]LHUHQGHQ� 9DULDWLRQVW\SHQ� DEJHOHLWHWH� 9DULDWLRQ��$EJHOHLWHWH� 9DULDWLRQ� P�VVHQ� HLJHQV� UHDOLVLHUW� ZHUGHQ�� 'LH� DXV� HLQHU� EHHLQIOXVVW �$VVR]LDWLRQ� DEJHOHLWHWHQ�9DULDWLRQHQ� ELOGHQ� JHPHLQVDP� HLQHQ� DEJHOHLWHWHQ�9DULDWL�RQVW\SHQ�= 9DULDWLRQVW\SHQ� N|QQHQ� PLW� PHKUH UHQ� $QIRUGHUXQJHQ� NRUUHOLHUHQ�� 'LH� NRUUHOLHUW�$VVR]LDWLRQ�]ZLVFKHQ�9DULDWLRQVW\S�XQG�$QIRUGHUXQJ�GLHQW�GHU�NRPSDNWHQ�6SH]LI L�NDWLRQ� DEJHOHLWHWHU� 9DULDWLRQHQ� LQ� hEHUEOLFNVVSH]LILNDWLRQHQ�� $ QVWDWW� GLHVH� MHZHLOV�H[SOL]LW� ]X� VSH]LIL]LHUHQ��ZLUG� OHGLJOLFK� GLH�8U VDFKH� DEJHOHLWHWHU�9DULDWLRQHQ� GRNX�PHQWLHUW��'LHV�YHUKLQGHUW�HLQH�([SORVLRQ�YRQ�]X�VSH]LIL]LHUHQGHQ�$QIRUGHUX QJHQ��GLH�GXUFK� GLH� .RPELQDWLRQ� DOOHU� EHHLQIOXVVHQGHQ� 9DULDWLRQHQ� PLW� GHQ� UHIHUH Q]LHUWHQ�$QIRUGHUXQJHQ�HQWVWHKHQ�Z�UGH��,Q�GHWDLOOLHUWHQ�6SH]LILNDW LRQ�]XU�8QWHUVW�W]XQJ�GHU�(QWZLFNOXQJ� VROOWH� DXV�*U�QGHQ�GHU�9HUIROJEDUNHLW� MHGH� DEJHOHLW HWH�9DULDWLRQ�DXFK�HLQ]HOQ�VSH]LIL]LHUW�ZHUGHQ��YJO��DXFK�.DSLWHO����$ �% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH
%HLVSLHO��.RUUHODWLRQ�HLQHV�9DULDWLRQVW\SHQ�PLW�HLQHU�$QIRUGHUXQJ(LQ�VHKU�HLQIDFKHV�%HLVSLHO� LVW�GLH�NRUUHOLHUW�$VVR]LDWLRQ�]ZLVFKHQ�HLQHP�9DULDWL�RQVW\SHQ�)DUEDXVJDEH� XQG� HLQHU�$QIRUGHUXQJ� ]XU�'DUVWHOOXQJ� HLQHU� EHVWLPPWHQ�)HKOHUPHOGXQJ��'LH�$VVR]LDWLRQ�VDJW�DXV��GDVV�GLH�)HKOHUPHOGXQJ�LQ�$EKlQJLJNHLW�
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YRQ�GHU�$NWLYLHUXQJ�GHU�)DUEH�XQWHUVFKLHGOLFK�GDUJHVWHOOW�ZLUG��-HGH�.RPELQDWLRQ�DXV�)DUEHQ�XQG�GHU�)HKOHUPHOGXQJ�LVW�HLQH�HLJHQVWlQGLJH�$QIRUGHUXQJ��=XU�,OOXVW�UDWLRQ�LVW�LQ�$EELOGXQJ �� LVW�HLQH�JUDSKLVFKH�6SH]LILNDWLRQ�GHV�(LQIOXVVHV�GHV�9D�ULDWLRQVW\SH� )DUEDXVJDEH� DXI� GLH� $QIRUGHUXQJ� )HKOHUPHOGXQJ� GDUJHVWHOOW�� (V�KDQGHOW� VLFK� EHL� GLHVHU� 'DUVWHOOXQJ� XP� HLQH�80/�(UZHLWHUXQJ� YRQ�.ODVVHQGLD�JUDPPHQ�GXUFK�6WHUHRW\SHQ��'XQNHO�XPUDQGHWH�7UDSH]H�UHSUlVHQWLHUHQ�KLHU�9DUL�DWLRQVW\SHQ�� HLQIDFKH� 7UDSH]H� 9DULDWLRQHQ�� 5HFKWHFNH� PLW� DEJHUXQGHWHQ� (FNHQ�VLQG�$QIRUGHUXQJHQ��,Q�GHU�$EELOGXQJ�LVW�GDUJHVWHOOW��GDVV�GHU�9DULDWLRQVW\S�)DUE�DXVJDEH�PLW�GUHL�9DULDWLRQHQ�URW��EODX�XQG�JHOE�PLW�GHU�)HKOHUPHOGXQJ�NRUUHOLHUW�
)HKOHUPHOGXQJ

5RWH�)DUEH %ODXH�)DUEH *HOEH�)DUEH

)DUEDXVJDEH ©NRUUHOLHUWª )HKOHUPHOGXQJ

5RWH�)DUEH %ODXH�)DUEH *HOEH�)DUEH5RWH�)DUEH %ODXH�)DUEH *HOEH�)DUEH

)DUEDXVJDEH)DUEDXVJDEH)DUEDXVJDEH ©NRUUHOLHUWª

$EELOGXQJ �� ± .RUUHODWLRQ�HLQHV�9DULDWLRQVW\SHQ�PLW�HLQHU�$QIRUGHUXQJ
'HILQLWLRQ��.RUUHODWLRQ�]ZLVFKHQ�9DULDWLRQVW\S�XQG�$QIRUGHUXQJ6HL� �6 W: 97� HLQ� 9DULDWLRQVW\S�� �: W, � GLH� 0HQJH� DOOHU� 9DULDWLRQHQ� YRQ� :� XQG�

�6 WU 5� HLQH�$QIRUGHUXQJ�I�U�HLQ�3URGXNWV\VWHP�6�]XP�=HLWSXQNW� W 7� �� =ZLVFKHQ�9DULDWLRQVW\S�XQG�$QIRUGHUXQJ �EHVWHKW�HLQH�.RUUHODWLRQ�JGZ��JLOW�
� � � � �: WL , FRUUHO L U� �'LH�.RUUHODWLRQ�GHILQLHUW�HLQH�5HODWLRQ�DXV� � �6 W 6 W97 5u �XQG ZLUG�PLW�GHP�3UlGLNDW�� � �FRUUHO : U �GDUJHVWHOOW��'HILQLWLRQ� $XV�GHU�.RUUHODWLRQ�$EJHOHLWHWH�9DULDWLRQHQ6HL� � �6 W: 97� HLQ�9DULDWLRQVW\S�XQG� �6 WU 5� HLQH�$QIRUGHUXQJ�I�U�HLQ�3URGXNWV\V�WHP�6�]XP�=HLWSXQNW� W 7� ��I�U�GLH�JLOW� �� � �FRUUHO : U ��'XUFK�GLHVH�.RUUHODWLRQ�JLEW�HV� HLQHQ� ZHLWHUHQ� 9DULDWLRQVW\SHQ� � �6 W: 97� �� GHVVHQ� 9DULDWLRQHQ� �� :L ,� PLW�

�� :L ,� �XQG� �6 WU 5� HLQH�5HODWLRQ�DXV� � �� � �: W 6 W : W, 5 ,u u �� �L��=�� � �� � � �DEJHO L U L ���PLW�IROJHQGHU�(LJHQVFKDIW�ELOGHQ��
� �
� �

�
� � � �
� � � �

� � � � � � � �� � � � �: :
: :

FRUUHO : UL , L , DEJHO L U LL , L , DEJHO L U L
�� � � � �� � � �

�: ZLUG� DOV� DXV� GHU� .RUUHODWLRQ� �� � �FRUUHO : U DEJHOHLWHWHU� 9DULDWLRQVW\S�� VHLQH�9DULDWLRQHQ� �� :L ,� DOV�DXV�GHU�.RUUHODWLRQ� �� � �FRUUHO : U DEJHOHLWHWH�9DULDWLRQHQ�EH]HLFKQHW�
'XUFK� GLH�.RUUHODWLRQ� HLQHV�9DULDWLRQVW\SHQ� � �6 W: 97� ]X�HLQHU�$QIRUGHUXQJ� U JLEW� HV�I�U�MHGH�9DULDWLRQ� � �L :� HLQH�DEJHOHLWHWH�9DULDWLRQ� � �L :� ��8PJHNHKUW�GDUI�GHU�DEJHOHL�WHWH�9DULDWLRQVW\S�NHLQH�ZHLWHUH�9DULDWLRQ�HQWKDOWHQ��)�U�RELJHV�%HLVSLHO�GDUI�GHU�DEJHOH L�WHWH�9DULDWLRQVW\S�QXU�GLH�HUZlKQWHQ�URWHQ��EODXHQ�XQG�JHOEHQ�)HKOHUPH OGXQJHQ��MHGRFK�



��

QLFKW�HLQH�JU�QH�)HKOHUPHOGXQJ�DXIZHLVHQ��$EJHOHLWHWH�9DULDWLRQHQ�ZHUG HQ�LP�5HTXLUH�PHQWV�(QJLQHHULQJ�QLFKW�H[SOL]LW�VSH]LI L]LHUW�
%HLVSLHO��$XV�GHU�.RUUHODWLRQ�$EJHOHLWHWH�9DULDWLRQHQ,P�RELJHQ�%HLVSLHO�HQWVWHKW�DXV�GHU�.RUUHODWLRQ�GHV�9DULDWLRQVW\SV�)DUEDXVJDEH�PLW� GHU� )HKOHUPHOGXQJ� HLQ� DEJHOHLWHWHU�9DULDWLRQVW\S�Ä)DUELJH�)HKOHUPHOGXQJ³�PLW�9DULDWLRQHQ�ÄURWH�)HKOHUPHOGXQJ³��ÄEODXH�)HKOHUPHOGXQJ³�XQG�ÄJHOEH�)HK�OHUPHOGXQJ³�
0LW�GHU�.RUUHODWLRQ�HLQHV�9DULDWLRQVW\SHQ�]X�HLQHU�$QIRUGHUXQJ�HQWVWHKW�DXFK�HLQH�$ E�KlQJLJNHLW�KLQVLFKWOLFK�GHU�5HDOLVLHUXQJ�XQG�$NWLYLHUXQJ�DEJHOHLWHWHU�9DULDWL RQHQ��'LHVH�GU�FNHQ�IROJHQGH�$[LRPH�DXV�
(QWZLFNOXQJVD[LRP��3ODQXQJ�DEJHOHLWHWHU�9DULDWLRQHQ6HLHQ� � � �� 6 W: : 97� 9DULDWLRQVW\SHQ� XQG� �6 WU 5� HLQH� $QIRUGHUXQJ� I�U� HLQ� 3UR�GXNWV\VWHP�6� ]X� HLQHP�JHJHEHQHQ�=HLWSXQNW� W 7� ��)�U� HLQH�DXV�GHU�.RUUHODWLRQ�

�� � �FRUUHO : U DEJHOHLWHWH�9DULDWLRQ� �� :L ,� PLW� � �� � � �DEJHO L U L ZLUG�JHIRUGHUW�
� � � � � � �SO SO SO U6 W 6 W 6 W 6 WL 5 U 5 L 5 L 5� � � � � � �

:HUGHQ� HLQH� 9DULDWLRQ� XQG� HLQH� $QIRUGHUXQJ� ]XU� 5HDOLVLHUXQJ� JHSODQW�� VR� IROJW�� GDVV�GDUDXV�DEJHOHLWHWH�9DULDWLRQHQ�JHSODQW�RGHU�UHDOLVLHUW�VLQG��:LUG�LP�RELJHQ�%H LVSLHO�GLH�URWH�)DUEDXVJDEH�XQG�GLH�)HKOHUPHOGXQJ�JHSODQW��VR�PXVV�DXFK�GLH�URWH�)HKOHUPH OGXQJ�JHSODQW�ZHUGHQ�
'HQ�=XVDPPHQKDQJ�GHU�5HDOLVLHUXQJ�]XHLQDQGHU�LQ�.RUUHOD WLRQ�VWHKHQGHU�9DULDWLRQVW\�SHQ�XQG�$QIRUGHUXQJHQ�XQG�GDUDXV�DEJHOHLWHWHQ�9DULDWLRQHQ�GU�FNW�DQVFKOLH�HQGH�'HI L�QLWLRQ�DXV��'D]X�ZLUG�HLQH�+LOIVGHILQLWLRQ�EHQ|WLJW�
+LOIVGHILQLWLRQ��$XV�HLQHU�9DULDWLRQ�DEJHOHLWHWH�9DULDWLRQHQ6HL� �6 W: 97� HLQ�9DULDWLRQVW\S��XQG� :L ,� HLQH�9DULDWLRQ�I�U�HLQ�3URGXNWV\VWHP�6�]X�HLQHP�JHJHEHQHQ�=HLWSXQNW� W 7� ��6HL�^ `� � � � �LQIO W 6 W5 U 5 FRUUHO : U �GLH� 0HQJH� DOOHU� PLW� : NRUUHOLHUWHQ� $QIRUGHUXQJHQ� )�U� HLQH� $QIRUGHUXQJ�

�M LQIO WU 5� VHL� PLW� �M 6 W: 97� � GHU� DXV� � � �MFRUUHO : U � DEJHOHLWHWH� 9DULDWLRQVW\S� EH�]HLFKQHW��'DQQ�EH]HLFKQHW�^ `� � �� � � � MDEJHO L W DEJ M M LQIO W DEJ :: L DEJHO L U L U 5 L , � � � �
GLH�0HQJH�DOOHU�DXV� L �DEJHOHLWHWHQ�9DULDWLRQHQ��

'HILQLWLRQ��5HDOLVLHUXQJ�LQ�.RUUHODWLRQ�VWHKHQGHU�9DULDWLRQHQ�XQG�$QIRUGHUXQJHQ6HLHQ� �� DEJ 6 W: : 97� 9DULDWLRQVW\SHQ��XQG� �6 WU 5� HLQH�$QIRUGHUXQJ�I�U�HLQ�3UR�GXNWV\VWHP�6�]X�HLQHP�JHJHEHQHQ�=HLWSXQNW� W 7� PLW� � � �FRUUHO : U �
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x (LQH� LQ�.RUUHODWLRQ� VWHKHQGH�$QIRUGHUXQJ� U JLOW� DOV UHDOLVLHUW�� JGZ�� I�U� MHGH�9DULDWLRQ� :L ,� PLW� �� �� SO6 WW W L 5� d � � XQG� DXV� GHUHQ� .RUUHODWLRQ� DEJHOHLWHWH�9DULDWLRQ� DEJDEJ :L ,� PLW� � � � �DEJDEJHO L U L �JLOW�
�UDEJ 6 WL 5�

x 'LH� 9DULDWLRQ� :L ,� � JLOW� DOV� UHDOLVLHUW�� JGZ�� I�U� MHGH� DXV� LKU� DEJHOHLWHWHQ�9DULDWLRQHQ� � �DEJ DEJHO L WL :� PLW� � �� SO6 WW W L 5� d � �JLOW��
�UDEJ 6 WL 5�

:HQQ�HLQ�9DULDWLRQVW\S�LQ� NRUUHOLHUW�$VVR]LDWLRQ�]X�HLQHU�$QIRUGHUXQJ�VWHKW��VR�ZH UGHQ�9DULDWLRQHQ�QLFKW�HLJHQVWlQGLJ�UHDOLVLHUW��6LH�VWHKHQ�LQ�HLQHU�HQJHQ�$EKlQJL JNHLW�PLW�GHU�DVVR]LLHUWHQ�$QIRUGHUXQJ��9DULDWLRQHQ�JHOWHQ�GDQQ�DOV�UHDOLVLHUW��ZHQQ�VlP WOLFKH�DXV�LKU�DVVR]LLHUWHQ�DEJHOHLWHWHQ�9DULDWLRQHQ�UHDOLVLHUW��
%HLVSLHO��5HDOLVLHUXQJ�LQ�.RUUHODWLRQ�VWHKHQGHU�9DULDWLRQHQ�XQG�$QIRUGHUXQJHQ,P�RELJHQ�%HLVSLHO�ZXUGH�QXU�GLH�.RUUHODWLRQ�GHV�9DULDWLRQVW\SV�)DUEDXVJDEH�DXI�)HKOHUPHOGXQJHQ�GDUJHVWHOOW��+LHU�LVW�GLH�)DUEH�URW�GDQQ�UHDOLVLHUW��VREDOG�GLH�UR�WH�)HKOHUPHOGXQJ� UHDOLVLHUW� LVW��'LH�)HKOHUPHOGXQJ�KLQJHJHQ�JLOW�GDQQ�DOV� UHDOL�VLHUW�� ZHQQ� VlPWOLFKH� DXV� LKU� DEJHOHLWHWHQ�9DULDWLRQHQ� UHDOLVLHUW� VLQG��:LUG� URWH�XQG�EODXH�)DUEDXVJDEH�JHSODQW��P�VVHQ�GLH�URWH�XQG�GLH�EODXH�)HKOHUPHOGXQJ�UH�DOLVLHUW�ZHUGHQ��XP�GLH�)HKOHUPHOGXQJ�]X�UHDOLVLHUHQ��
'LHVH� $EKlQJLJNHLWHQ� VLQG� ]XU� NRQVLVWHQWHQ� 9HUIROJXQJ� GHU� 5HDOLVLHUXQJ� DEJHOHLWHWHU�9DULDWLRQHQ�EH]LHKXQJVZHLVH� LQ�PLW�9DULDWLRQHQ�NRUUHOLHUHQGHQ�$ QIRUGHUXQJHQ�ZHVHQW�OLFK�� $QDORJ� ]XU� 5HDOLVLHUXQJ� EHVWHKHQ� DXFK� =XVDPPHQKlQJH� I�U� GLH� $NWLYLHUXQJ�PL W9DULDWLRQVW\SHQ�NRUUHOLHUHQGHQ�$QIRUGHUXQJHQ�
'HILQLWLRQ��$NWLYLHUXQJVUHJHO�DEJHOHLWHWHU�9DULDWLRQHQ6HL� �6 W: 97� HLQ�9DULDWLRQVW\S�� :L ,� HLQH�9DULDWLRQ�XQG� �6 WU 5� HLQH�$QIRUGH�UXQJ� I�U� HLQ� 3URGXNWV\VWHP� 6� ]X� HLQHP� JHJHEHQHQ� =HLWSXQNW W 7� PLW�� � �FRUUHO : U �x 'LH� 9DULDWLRQ� L LVW� JHQDX� GDQQ� DNWLYLHUW�� ZHQQ� DOOH� DXV� LKU� DEJHOHLWHWHQ�9DULDWLRQHQ� � �DEJ DEJHO L WL :� �DNWLYLHUW�VLQG��x 'LH�$QIRUGHUXQJ�U�LVW�JHQDX�GDQQ�DNWLYLHUW��ZHQQ�HLQH�GHU�DEJHOHLWHWHQ�9DULD�WLRQHQ�DNWLY�LVW��,Q�IRUPDOHU�1RWDWLRQ�DXVJHGU�FNW��

� �� � � � �� � � � � � � � � � � �6 : : 6DFWLYH U W L , L , DEJHO L U L DFWLYH L W�� � � � � �
.RUUHODWLRQ�PHKUHUHU�9DULDWLRQVW\SHQ�PLW�HLQHU�$QIRUGHUXQJ'LHVHU� RKQHKLQ� VFKRQ� NRPSOL]LHUWH� =XVDPPHQKDQJ� ZLUG� QRFK� VFKZLHULJHU�� ZHQQ� HLQH�JHJHEHQH�$QIRUGHUXQJ�JOHLFK]HLWLJ�PLW�PHKUHUHQ�9DULDWLRQVW\SHQ�NRUUHOLHUW�ZLUG��'L HVHU�)DOO�ZLUG�QXQ�HU|UWHUW�



��

%HLVSLHO�$Q�HLQ�)LQDQ]EXFKKDOWXQJVPRGXO�ZLUG�GLH�$QIRUGHUXQJ�JHVWHOOW��$EVFKUHLEXQJHQ�I�U�EHWULHEOLFKH�,QYHVWLWLRQHQ�]X�XQWHUVW�W]HQ��+LHU]X�JLEW�HV�XQWHUVFKLHGOLFKH�$E�VFKUHLEXQJVYHUIDKUHQ��GLH�DEKlQJLJ�YRQ�/DQGHVJHVHW]HQ�VLQG��'D�GDV�)LQDQ]PR�GXO� LQWHUQDWLRQDO� HLQVHW]EDU� VHLQ� VROO�� PXVV� HV� JOHLFK]HLWLJ� LQ� YHUVFKLHGHQHQ�/DQGHVVSUDFKHQ� UHDOLVLHUW� ZHUGHQ�� 6RZRKO� GLH� $EVFKUHLEXQJVYHUIDKUHQ� DOV� DXFK�GLH�/DQGHVVSUDFKHQ�EHHLQIOXVVHQ�GLH�$QIRUGHUXQJ�QDFK�$EVFKUHLEXQJ��(V�LVW�DOVR�LP�DOOJHPHLQVWHQ�)DOO�QRWZHQGLJ�� I�U� MHGHV�$EVFKUHLEXQJVYHUIDKUHQ�(LQ���$XVJD�EHQ� LQ� MHGHU� 6SUDFKH� ]X� UHDOLVLHUHQ�� ,Q� $EELOGXQJ� �� LVW� GDV�%HLVSLHO� JUDSKLVFK�GDUJHVWHOOW��$XV�GLHVHU�PHKUIDFKHQ�.RUUHODWLRQ�HUJHEHQ�VLFK�LQVJHVDPW�QHXQ�DEJH�OHLWHWH�9DULDWLRQHQ��'HJUHVVLYH�$EVFKUHLEXQJ�LQ�HQJOLVFK��LQ�GHXWVFK�XQG�LQ�IUDQ�]|VLVFK��SURJUHVVLYH�$EVFKUHLEXQJ�LQ�HQJOLVFK��LQ�GHXWVFK�XQG�LQ�IUDQ]|VLVFK�XQG�OLQHDUH�$EVFKUHLEXQJ�LQ�HQJOLVFK��LQ�GHXWVFK�XQG�LQ�IUDQ]|VLVFK��
$EVFKUHLEXQJ

'HJUHVVLYH�$ 3URJUHVVLY�$ /LQHDU�$

$�9HUIDKUHQ ©NRUUHOLHUWª
(QJOLVFK 'HXWVFK )UDQ]|VLVFK

/DQGHVVSUDFKH©NRUUHOLHUWª$EVFKUHLEXQJ

'HJUHVVLYH�$ 3URJUHVVLY�$ /LQHDU�$'HJUHVVLYH�$ 3URJUHVVLY�$ /LQHDU�$

$�9HUIDKUHQ$�9HUIDKUHQ$�9HUIDKUHQ ©NRUUHOLHUWª
(QJOLVFK 'HXWVFK )UDQ]|VLVFK(QJOLVFK 'HXWVFK )UDQ]|VLVFK

/DQGHVVSUDFKH/DQGHVVSUDFKH/DQGHVVSUDFKH©NRUUHOLHUWª

$EELOGXQJ��� ± 0HKUIDFKH�.RUUHODWLRQ�YRQ�9DULDWLRQVW\SHQ�]X�$QIRUGHUXQJHQ
'LHVHV�%HLVSLHO�]HLJW��GDVV�QLFKW�I�U�MHGH�9DULDWLRQ�LVROLHUW�HLQ�QHXHU�DEJHOHLWHWHU�9DULDW L�RQVW\S�HQWVWHKW��VRQGHUQ�YHUVFKLHGHQH�9DULDWLRQVW\SHQ�PLWHLQDQGHU�NR PELQLHUW�ZHUGHQ�
%HL�HLQHU�PHKUIDFKHQ�.RUUHODWLRQ�LVW�QLFKW�LPPHU�MHGH�EHOLHELJH�.RPELQDWLRQ�YRQ� 9DULD�WLRQHQ� XQWHUVFKLHGOLFKHU� 9DULDWLRQVW\SHQ� P|JOLFK�� 6R� HUIRUGHUW� LQ� PDQFKHQ� )lOOHQ� GLH�$NWLYLHUXQJ� HLQHU� 9DULDWLRQ� HLQHV� 9DULDWLRQVW\SHQ� GLH� JOHLFK]HLWLJH� $NWLYLHUXQJ� E H�VWLPPWHU� 9DULDWLRQHQ� HLQHV� DQGHUHQ� 9DULDWLRQVW\SHQ�� 'LHV� GU�FNW� GLH� HUZDUWHW�$VVR]LDWLRQ�]ZLVFKHQ�9DULDWLRQHQ�DXV��
$VVR]LDWLRQVW\S HUZDUWHW��9DULDWLRQ�Æ 9DULDWLRQ�% 'LHVH�$VVR]LDWLRQ�GU�FNW�DXV��GDVV�GLH�$NWLYLHUXQJ�HLQHU�9DULDWLRQ� � �L :� HLQHV�9D�ULDWLRQVW\SHQ� � �6 W: 97� GLH� $NWLYLHUXQJ� HLQHU� GD]X� DVVR]LLHUWHQ� 9DULDWLRQ�

� � � �� 6 WL : : 97� � HUZDUWHW��'LHV� EHGHXWHW�� GDVV� JHQDX� HLQH� GHU�9DULDWLRQHQ�DXV� �: ��GLH�JOHLFK]HLWLJ�VR�PLW� �L DVVR]LLHUW�VLQG��DNWLYLHUW�ZHUGHQ�PXVV�= 'LHQW� ]XU�6SH]LILNDWLRQ� YRQ�0LQGHVWDQIRUGHUXQJHQ� I�U� HLQ� NRQVLVWHQWHV�6\VWHP�EHL�GHU�$NWLYLHUXQJ�EHVWLPPWHU�9DULDWLRQHQ�]X�HUKDOWHQ�$ �% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH



��

%HLVSLHO�(LQ�)LQDQ]EXFKKDOWXQJVPRGXO�VROO�I�U�YHUVFKLHGHQH�/lQGHU�MHZHLOV�GLH�ODQGHVVSH�]LILVFKHQ�*HVHW]H�EHU�FNVLFKWLJHQ��$XIJUXQG�GLHVHU�*HVHW]H� VLQG� MHZHLOV�QXU�HLQH�EHVWLPPWH�$XVZDKO�GHU�P|JOLFKHQ�$EVFKUHLEXQJVYHUIDKUHQ�]XOlVVLJ��)�U�GDV�0R�GXO�KHL�W�GLHV�GDQQ��GDVV�GLH�$NWLYLHUXQJ�HLQHU�EHVWLPPWHQ�/lQGHUYDULDQWH�GLH�$N�WLYLHUXQJ�HLQHV�GHU�]XOlVVLJHQ�$EVFKUHLEXQJVYHUIDKUHQV�HUZDUWHW��,Q�'HXWVFKODQG�LVW�EHLVSLHOVZHLVH�NHLQH�SURJUHVVLYH�$EVFKUHLEXQJ�P|JOLFK�
'HILQLWLRQ��(UZDUWXQJ�]ZLVFKHQ�9DULDWLRQHQ�XQG�]XJHK|ULJH�$NWLYLHUXQJVUHJHO6HLHQ� � � �� 6 W: : 97� 9DULDWLRQVW\SHQ� XQG� � �� ��: :L , L ,� � 9DULDWLRQHQ� HLQHV� 3UR�GXNWV\VWHPV�6�]X�HLQHP�=HLWSXQNW� W 7� ��'LH�(UZDUWXQJ ]ZLVFKHQ�GHQ�9DULDWLRQHQ�GHILQLHUW�HLQH�5HODWLRQ�DXV� � �: :, ,u �L��=��

� �� � �H[SHFW L L ��PLW�IROJHQGHU�(LJHQVFKDIW�^ `�� �� � � � � � � � � � � ��6 : 67 DFWLYH L N M , H[SHFW L M DFWLYH NW W W� � � � � �$XV� GHU�$NWLYLHUXQJ� HLQHU�9DULDWLRQ� �� :L ,� IROJW� DOVR� GLH�$NWLYLHUXQJ� HLQHU� GHU�HUZDUWHWHQ�9DULDWLRQHQ�DXV� �:, �'LH� VFKZDFKH� (UZDUWXQJ ]ZLVFKHQ� GHQ� 9DULDWLRQHQ� GHILQLHUW� HLQH� 5HODWLRQ� DXV�
� �: :, ,u �L��=�� � �� � �ZHDNH[SHFW L L ��PLW�IROJHQGHU�(LJHQVFKDIW�^ `�

�

�
�

� � � �� � � � � � � ��� � � �
6

: 6
: 6

7 DFWLYH LN M , ZHDNH[SHFW L M DFWLYH NN , LQDFWLYH N
W W WW

� � �� � � �� �,VW�HLQH�9DULDWLRQ� �� :L ,� �DNWLYLHUW��VR�NDQQ�QXU�HLQH�GHU�VFKZDFK�HUZDUWHWHQ�9DUL�DWLRQHQ�DXV� �:, �DNWLY�VHLQ��,P�*HJHQVDW]�]XU�(UZDUWXQJ�LVW�HV�DXFK�P|JOLFK��GDVV�NHLQH�GHU�VFKZDFK�HUZDUWHWHQ�$QIRUGHUXQJHQ�DNWLY�LVW�8PJHNHKUW�VFKOLH�HQ�VLFK�PDQFKH�9DULDWLRQHQ�YHUVFKLHGHQHU�9DULDWLRQVW\SHQ�JHJHQVH L�WLJ�DXV��'LHV�ZLUG�GXUFK�IROJHQGH�$VVR]LDWLRQ�DXVJHGU�FNW�
$VVR]LDWLRQVW\S VFKOLH�WBDXV��9DULDWLRQ�� 9DULDWLRQ�% 'LHVH� $VVR]LDWLRQ� GU�FNW� DXV� GDVV� ]ZHL� ]XHLQDQGHU� DVVR]LLHUWH� 9DUL DWLRQHQ� QLFKW�JOHLFK]HLWLJ�DNWLYLHUW�VHLQ�G�UIHQ�= 'LHQW�GHU�)HVWOHJXQJ�HLQHU�.RQVLVWHQ]EHGLQJXQJ� I�U�GLH� ULFKWLJH�.R QILJXUDWLRQ�GHV�6\VWHPV�$ �% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH$XFK�GLHVH�$VVR]LDWLRQ�ZLUG�IR UPDO�ZLH�IROJW�EHVFKULHEHQ�



��

'HILQLWLRQ��$XVVFKOXVV�]ZLVFKHQ�9DULDWLRQHQ�XQG�]XJHK|ULJH�$NWLYLHUXQJVUHJHO6HLHQ� � � �� 6 W: : 97� 9DULDWLRQVW\SHQ� XQG� � �� ��: :L , L ,� � 9DULDWLRQHQ� HLQHV 3UR�GXNWV\VWHPV�6�]X�HLQHP�=HLWSXQNW� W 7� 'HU�$XVVFKOXVV ]ZLVFKHQ�GHQ�9DULDWLRQHQ�GHILQLHUW� HLQH� 5HODWLRQ� DXV� � �: :, ,u �L�� =�� � �� � �H[FOXGH L L �� PLW� IROJHQGHU� (LJHQ�VFKDIW�
� � � �� � � � � � � � � � � � �6 6 6 67 DFWLYH L LQDFWLYH L DFWLYH L LQDFWLYH LW W W W W� � � � � �'LH�EHLGHQ�9DULDWLRQHQ�G�UIHQ�QLFKW�JOHLFK]HLWLJ�DNWLY�VHLQ�

%HLVSLHO�,Q�8PNHKUXQJ�GHU� HUZDUWHW�$VVR]LDWLRQ� NDQQ�GLH�%H]LHKXQJ�YRQ�/lQGHUYDULDWLR�QHQ�]X�$EVFKUHLEXQJVYHUIDKUHQ�LQ�HLQHP�)LQDQ]EXFKKDOWXQJVPRGXO�GHUDUW�GDUJH�VWHOOW� ZHUGHQ�� GDVV� I�U� EHVWLPPWH� /lQGHU� YHUERWHQH� 9HUIDKUHQ� DOV� $XVVFKOXVV�GDUJHVWHOOW�ZHUGHQ�
'XUFK�GLH�(UZDUWXQJV� XQG�GLH�$XVVFKOXVV�$VVR]LDWLRQHQ�ZHUGHQ�P|JOLFKH�.RPELQDWL R�QHQ�GHU�$NWLYLHUXQJ�YHUVFKLHGHQHU�9DULDWLRQHQ�HLQJHVFKUlQNW��,Q�$QKDQJ�(�ZLUG�JH]HLJW��GDVV�GHU�$XVVFKOXVV�]ZHLHU�9DULDWLRQHQ�DXI�GLH�VFKZDFKH�(UZDUWXQJ�]XU�FNI�KUED U� LVW��'DKHU� EHVFKUHLEW� IROJHQGH� 'HILQLWLRQ� VlPWOLFKH� HUODXEWH�.RPE LQDWLRQHQ� YHUVFKLHGHQHU�9DULDWLRQHQ�
+LOIVGHILQLWLRQ��(UODXEWH�.RPELQDWLRQHQ�YHUVFKLHGHQHU�9DULDWLRQHQ6HLHQ� � � ������ Q 6 W: : 97� I�U� �Q t � XQWHUVFKLHGOLFKH�9DULDWLRQVW\SHQ��'LH� HUODXEWH�.RPELQDWLRQ� YHUVFKLHGHQHU� 9DULDWLRQHQ � EHVWLPPW�� ZHOFKH� .RPELQDWLRQHQ� GLHVHU�9DULDWLRQHQ�JOHLFK]HLWLJ�DNWLYLHUW�VHLQ�G�UIHQ��'LH�.RPELQDWLRQHQ�ZHUGHQ�DOV�7X�SHO� HLQHU� Q�GLPHQVLRQDOHQ� 0HQJH� � �� ����� � ��� QQ : :DOORZHG : : , ,� u u � GDUJHVWHOOW��(V�JLOW�

� �� ����� � � ����� �Q QL L DOORZHG : :� PLW� ^ `������ � NN :N Q L ,� � �JHQDX�GDQQ�ZHQQ�^ `� ������ ��� � � � �� � � ���� � � � �� � � ��P
P

: O O P
: O O P

O P Q O PM , H[SHFW L M H[SHFW L LM , ZHDNH[SHFW L M ZHDNH[SHFW L L
� � � z� � � �� � �

$XV�GHU�.RUUHODWLRQ�PHKUHUHU�9DULDWLRQVW\SHQ� ]X� HLQHU�$QIRUGHUXQJ� HQ WVWHKW� DXV� MHGHU�HUODXEWHQ�.RPELQDWLRQ�YHUVFKLHGHQHU�9DULDWLRQVW\SHQ�HLQH�DEJHOHLWHWH�9DULDW LRQ�
'HILQLWLRQ��.RPELQLHUWHU�DEJHOHLWHWHU�9DULDWLRQVW\S6HLHQ� � ������ Q 6 W: : 97� I�U� �Q t 9DULDWLRQVW\SHQ� PLW� ^ `������ � � � �MM Q FRUUHO : U� �I�U� HLQH� $QIRUGHUXQJ� �6 WU 5� �� (LQ� NRPELQLHUWHU� DEJHOHLWHWHU� 9DULDWLRQ VW\S

�D 6 W: 97� LVW�HLQ�9DULDWLRQVW\S�PLW�IROJHQGHU�(LJHQVFKDIW�
� � �� ����� � � ����� � � � � � � � ��� � � � �DQ Q D : D Q DL L DOORZHG : : L , DEJHO L U L DEJHO L U L� � � � � �



��

%HLVSLHO�)�U� GDV� )LQDQ]EXFKKDOWXQJVEHLVSLHO� VLQG� GLHV� DOOH� HUODXEWHQ� $EVFKUHLEXQJVYHU�IDKUHQ�XQWHUVFKLHGOLFKHU�/lQGHU�
'HU�NRPELQLHUWH�9DULDWLRQVW\S�HQWKlOW�I�U�MHGH�HUODXEWH�.RPELQDWLRQ�YRQ�9DULDWLRQHQ�GHU�EHHLQIOXVVHQGHQ� 9DULDWLRQVW\SHQ� HLQH� DEJHOHLWHWH� 9DULDWLRQ�� $XV� NRPELQDWRULVFKHQ�*U�QGHQ�NDQQ�GHU�NRPELQLHUWH�9DULDWLRQVW\S�GDPLW�ELV�]X� � ��� Q: :, ,u u DEJHOHLWHWH�9DUL�DWLRQHQ�HQWKDOWHQ��$EKlQJLJ�YRQ�GHU�$UW�GHU�9DULDWLRQVW\SHQ�XQG�GHU�$QIRUGHUXQJ�N| Q�QHQ�GDUDXV�HUKHEOLFKH�$XIZlQGH�I�U�GLH�5HDOLVLHUXQJ�GLHVHU�JUR�HQ�$Q]DKO�DEJHOHLWHWHU�9DULDWLRQHQ� HQWVWHKHQ�� 8P�(QWZLFNOXQJVDXIZlQGH� ]X� UHGX]LHUHQ�� VROOWH� JHJHE HQHQIDOOV�DXI�GLH�5HDOLVLHUXQJ�PDQFKHU�9DULDWLRQHQ�YHU]LFKWHW�ZHUGHQ��=XU�8QWHUVW�W]XQJ�GHU�ULF K�WLJHQ�$XVZDKO�]X�UHDOLVLHUHQGHU�9DULDWLRQHQ�ZLUG�GHU�$VVR]LDWLRQVW\S�JHZ�QVFKWHU�9DU L�DWLRQHQ�HLQJHI�KUW��
$VVR]LDWLRQVW\S JHZ�QVFKW�KLQVLFKWOLFK�HLQHU�$QIRUGHUXQJ��9 DULDWLRQ�± 9DULDWLRQ�% (LQH� JHZ�QVFKW�$VVR]LDWLRQ� NDQQ� ]ZLVFKHQ� ]ZHL� 9DULDWLRQHQ� � O:L ,� �� � P:L ,� PLW�^ `� ������O P Q� XQG� O Pz KLQVLFKWOLFK�HLQHU�PLW� � ������ Q 6 W: : 97� NRUUHOLHUHQGHQ�$Q�IRUGHUXQJ� �6 WU 5� EHVWHKHQ��'LH�$VVR]LDWLRQ�GHILQLHUW�HLQH�7HL OPHQJH� DJHZ :, ,� YRQ�9DULDWLRQHQ�GHV�DXV�GLHVHU�PHKUIDFKHQ�.RUUHODWLRQ�NRPELQLHUWHQ� DEJHOHLWHWHQ�9DULD�WLRQVW\SHQ� �D 6 W: 97� ��)�U�GLHVH�7HLOPHQJH�JLOW�

� �� � � � � � � � �D *HZ D DL , DEJHO L U L DEJHO L U L� � �6LH�HQWKlOW�DOOH�LQ�.RPELQDWLRQ�YRQ� �L XQG� �L DEJHOHLWHWHQ�9DULDWLRQHQ�'LH� JHZ�QVFKW�$VVR]LDWLRQ� GU�FNW� DXV�� GDVV� GLH� 5HDOLVLHUXQJ� YRQ� 9DULDWLRQHQ� DXV�
JHZ, EHYRU]XJW�ZHUGHQ�VROO��ZHQQ�GLH�5HDOLVLHUXQJ�DOOHU�9DULDWLRQHQ�DXV� D:, ]X�DXI�ZlQGLJ�LVW��,Q�GLHVHP�)DOO�VROOHQ�QXU�9DULDWLRQHQ�DXV� JHZ, UHDOLVLHUW�ZHUGHQ,P�*HJHQVDW]�]XU�HUZDUWHW �$VVR]LDWLRQ�IROJW�DXV�GLHVHU�$VVR]L DWLRQ�NHLQH�%HGLQJXQJ�DQ�GLH�$NWLYLHUXQJ�GHU�9DULDWLRQHQ�= +LOIHVWHOOXQJ�]XU�5HGXNWLRQ�GHU�$Q]DKO�DEJHOHLWHWHU�9DULDWLRQHQ��'XUFK�GLH�$VVR]L D�WLRQ�ZHUGHQ�EHYRU]XJWH�DEJHOHLWHWH�9DULDWLRQHQ�IHVWJHOHJW�$ *HZLFKW� JHJHEHQHQIDOOV�N|QQHQ�*HZLFKWH�DQJHJHEHQ�ZHUGHQ��GLH�XQWHUVFKLHGOLFKH�:�QVFKH�QRFK�HLQPDO�XQWHUHLQDQGHU�SULRULVLHUHQ�% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH%HLVSLHO�$QJHQRPPHQ��HLQ�)LQDQ]EXFKKDOWXQJVPRGXO ZLUG�LQ�PHKUHUHQ�OlQGHUVSH]LILVFKHQ�9DULDWLRQHQ�UHDOLVLHUW��:LH� MHGHV�0RGXO�PLW�(LQ��XQG�$XVJDEH�NRUUHOLHUW�HV�QLFKW�QXU� PLW� XQWHUVFKLHGOLFKHQ� /DQGHVJHVHW]HQ�� VRQGHUQ� VROO� DXFK� LQ� YHUVFKLHGHQHQ�6SUDFKHQ�UHDOLVLHUW�ZHUGHQ��=XU�5HGXNWLRQ�GHU�.RPELQDWLRQ�XQWHUVFKLHGOLFKHU�9D�ULDWLRQHQ�N|QQWH�GHU�6WDQGDUGVRIWZDUHKHUVWHOOHU�IHVWOHJHQ��GDVV�OHGLJOLFK�GLH�/DQ�GHVVSUDFKHQ� GHV� VSH]LILVFKHQ� /DQGHV� JHZ�QVFKW� VLQG�� %HLVSLHOVZHLVH� I�U� HLQH�6FKZHL]HU�/lQGHUYDULDQWH�ZlUH�GLHV�'HXWVFK��,WDOLHQLVFK�XQG�)UDQ]|VLVFK�RGHU�I�U�HLQH�'HXWVFKH�/lQGHUYDULDQWH�OHGLJOLFK�'HXWVFK��



��

(LQH�ZHLWHUH�0|JOLFKNHLW�]XU�%HVFKUlQNXQJ�GHU�9LHOIDOW�YRQ�/DQGHVVSUDFKHQ�ZlUH�DXFK�]XP�%HLVSLHO��GDVV�VlPWOLFKH�)HKOHUPHOGXQJHQ�I�U�$EVW�U]H�OHGLJOLFK�LQ�HQJ�OLVFKHU�6SUDFKH�HUIROJHQ�VROOHQ��GD�GLHVH�VRZLHVR�QXU�YRQ�GHQ�6RIWZDUHHQWZLFNOHU�UHOHYDQWH�,QIRUPDWLRQHQ�HQWKDOWHQ�
:HUGHQ�QXU�JHZ�QVFKWH�.RPELQDWLRQHQ�YRQ�9DULDWLRQHQ�XPJHVHW]W��VR�N|QQHQ�5HDOLVL H�UXQJVDXIZlQGH� UHGX]LHUW� ZHUGHQ�� (LQ�:XQVFK� VFKOLH�W� QLFKW� GLH� 5HDO LVLHUXQJ�ZHLWHUHU�6SUDFKHQ�DXV��6ROOWH�EHLVSLHOVZHLVH�EHLP�(LQVDW]�GHU�6RIWZDUH�LQ�LQWHUQ DWLRQDOHQ�)LUPHQ�DXFK�GLH�6SUDFKH�(QJOLVFK�EHQ|WLJW�ZHUGHQ��N|QQHQ�DXFK�VlPWO LFKH�/lQGHUDQSDVVXQJHQ�DXFK�LQ�GHU�/DQGHVVSUDFKH�(QJOLVFK�UHDOLVL HUW�ZHUGHQ�
.RUUHODWLRQ�]ZLVFKHQ�9DULDWLRQVW\SHQ�XQG�$VSHNWHQ:LH�]ZLVFKHQ�$VSHNWHQ�ZLUG�DXFK�HLQH� NRUUHOLHUW�$VVR]LDWLRQHQ�]ZLVFKHQ�9DULDWLRQVW \�SHQ�XQG�$VSHNWHQ�GHILQLHUW�
$VVR]LDWLRQVW\S NRUUHOLHUW��9DULDWLRQVW\S�� $VSHNW�% 'LHVH� $VVR]LDWLRQ� LVW� DQDORJ� ]XU� $VVR]LDWLRQ� ]ZLVFKHQ� $VSHNWHQ� HLQH� DEJHOHLWHWH�%H]LHKXQJ�� 6WHKW� HLQ� 9DULDWLRQVW\S� LQ� NRUUHOLHUW �$VVR]LDWLRQ� ]X� HLQHP� $VSHNW�� VR�H[LVWLHUW� LQQHUKDOE�GHV�$VSHNWV�PLQGHVWHQV�HLQH�$QIRUGHUXQJ�PLW�GHP�9DULDWLRQVW \�SHQ�NRUUHOLHUW�.RUUHOLHUHQ�YHUVFKLHGHQH�9DULDWLRQVW\SHQ�PLW�HLQHP�$VSHNW�JOHLFK]H LWLJ��VR�PXVV�HV�VLFK�QLFKW� XQPLWWHOEDU�XP�HLQH� �PHKUIDFKH�.RUUHODWLRQ� �YJO�� OHW]WHU�8QWHUDEVFKQLWW���]X�HLQHU�HLQ]HOQHQ�$QIRUGHUXQJ�KDQGHOQ��= bKQOLFK�]XU�NRUUHOLHUW�$VVR]LDWLRQ�I�U�$VSHNWH�GLHQW�GLHVH�$VVR]LDWLRQ�GHU��EHUVLFK W�OLFKHQ�'DUVWHOOXQJ�HLQHU�.RUUHODWLRQ�HLQHV�9DULDWLRQVW \SHQ�]X�*UXSSHQ�YRQ�$QIRUGH�UXQJHQ�$ �% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH
'LH�NRUUHOLHUW�$VVR]LDWLRQ�]ZLVFKHQ�HLQHP�9DULDWLRQVW\SHQ�XQG�HLQHP�$VSHNW�ZLUG�PLW�+LOIH�GHU�NRUUHOLHUW�$VVR]LDWLRQ�]ZLVFKHQ�HLQHP�9DULDWLRQVW\SHQ�XQG�HLQHU�$QIRUG HUXQJ�GHILQLHUW��
'HILQLWLRQ��.RUUHODWLRQ�]ZLVFKHQ�9DULDWLRQVW\SHQ�XQG�$VSHNWHQ6HL�6�HLQ�3URGXNWV\VWHP�]X�HLQHP�JHJHEHQHQ�=HLWSXQNW� W 7� ��=ZLVFKHQ�HLQHP�9D�ULDWLRQVW\S� �6 W: 97� �XQG�HLQHP�$VSHNW� �6 W$ $63� �EHVWHKW�HLQH�.RUUHODWLRQ��L��=��� � �FRUUHO : $ ��JGZ��JLOW�� � � �U $ FRUUHO : U� � �



��

����� 6\VWHPVLFKW,Q�.DSLWHO�� XQG�$EVFKQLWW���� ZXUGHQ�EHUHLWV�%HLVSLHOH�YRQ�3URGXNWV\VWHPHQ�YRUJHVWHOOW��'D]X� LVW� HLQH� V\VWHPDWLVFKH�$XIWHLOXQJ� GHU�$QIRUGHUXQJHQ� DXI� HLQ]HOQH�6\VWH PPRGXOH�HUIRUGHUOLFK�� 'LH� 6\VWHPVLFKW� ZLUG� LP� 5DKPHQ� GHU� 'HILQLWLRQ� GHU� 6\VWHPVLFKW� LQ� $ E�VFKQLWW� ����� HUDUEHLWHW��6LH� LVW�3ODQXQJVJUXQGODJH� I�U�GLH�'HIL QLWLRQ�GHU�(QWZLFNOXQJV�VLFKW�
&KDUDNWHULVLHUXQJ�HLQHV�3URGXNWV\VWHPV%HYRU�HLQ]HOQH�(QWZLFNOXQJVSURGXNWH�GHU�6\VWHPVLFKW�YRUJHVWHOOW�ZHUGHQ��VROO�ZLUG�HLQ�3URGXNWV\VWHP�JHQDXHU�FKDUDNWHULVLHUW��:HVHQWOLFKH�(OHPHQWH�HLQHV�3URGXNWV\ VWHPV�VLQG�PLWHLQDQGHU�JHNRSSHOWH�6\VWHPPRGXOH�'HILQLWLRQ��6\VWHPPRGXO (LQ�6\VWHPPRGXO�LVW�GLH�JU|EVWH�=HUOHJXQJVHLQKHLW�HLQHV�3UR�GXNWV\VWHPV�� 6\VWHPPRGXOH� VLQG� I�U� GLH� (UI�OOXQJ� DQ� VLH� JHVWHOOWHU� $QIRUGHUXQJHQ�YHUDQWZRUWOLFK��'D]X�N|QQHQ�VLH�GLHVH�VHOEVW�UHDOLVLHUHQ�RGHU�GLH�5HDOLVLHUXQJ�PLW�HL�QHU�)RUGHUXQJ��EHU�0RGXOVFKQLWWVWHOOHQ�DQ�DQGHUH�6\VWHPPRGXOH�GHOHJLHUHQ�
'HILQLWLRQ��0RGXOVFKQLWWVWHOOH(LQH� 0RGXOVFKQLWWVWHOOH� GLHQW� ]XU� 'RNXPHQWDWLRQ� YRQ� $EKlQJLJNHLWHQ� ]ZLVFKHQ�6\VWHPPRGXOHQ�� 'LHVH� $EKlQJLJNHLWHQ� ZHUGHQ� GXUFK� $QIRUGHUXQJHQ� UHSUlVHQ�WLHUW��GLH�YRQ�HLQHU�0HQJH�YRQ�6\VWHPPRGXOHQ�JHVWHOOW�ZHUGHQ�XQG�YRQ�HLQHP�DQ�GHUHQ�6\VWHPPRGXO�UHDOLVLHUW�ZHUGHQ�
%HLVSLHO��6\VWHPPRGXO�XQG�0RGXOVFKQLWWVWHOOH6\VWHPPRGXOH� YRQ�0LFURVRIW�2IILFH� VLQG�EHLVSLHOVZHLVH�:RUG��([FHO�RGHU�'UDZ��6RZRKO�DQ :RUG�XQG�([FHO�ZHUGHQ�$QIRUGHUXQJHQ�]XU�8QWHUVW�W]XQJ�YRQ�=HLFK�QXQJHQ�JHVWHOOW��'LHVH�ZHUGHQ��EHU�HLQH�0RGXOVFKQLWWVWHOOH�DQ�'UDZ�GHOHJLHUW��)�U�HLQHQ�$QZHQGHU�YRQ�:RUG�RGHU�([FHO�LVW�'UDZ�QLFKW�VLFKWEDU�
'HILQLWLRQ��0HQJH�DOOHU�6\VWHPPRGXOH�XQG�0RGXOVFKQLWWVWHOOHQ6\VWHPPRGXOH�ZHUGHQ� DOV�(OHPHQWH� HLQHU�0HQJH� 3 �XQG 0RGXOVFKQLWWVWHOOHQ�DOV�(OHPHQWH�HLQHU�0HQJH� 0 UHSUlVHQWLHUW�
6\VWHPPRGXOH�HLQHV�3URGXNWV\VWHPV�VLQG�PLWHLQDQGHU�JHNRSSHOW��
'HILQLWLRQ��9RQ�6\VWHPPRGXOHQ�JHIRUGHUWH�XQG�HUI�OOWH�0RGXOVFKQLWWVWHOOHQ6HL� S 3� HLQ� 6\VWHPPRGXO�� GDV� �EHU� HLQH� HQGOLFKH� 7HLOPHQJH� IRUGS0 0� � GHU�0RGXOVFKQLWWVWHOOHQ�GLH�(UI�OOXQJ�YRQ�$QIRUGHUXQJHQ�GXUFK�DQGHUH�6\VWHPPRGXOH�IRUGHUW��'DQQ�ZLUG� IRUGS0 �DOV�0HQJH�GHU�YRQ� S �JHIRUGHUWHQ�0RGXOVFKQLWWVWHOOHQ�EH]HLFKQHW�6HL� XPJHNHKUW� T 3� HLQ� 6\VWHPPRGXO�� GDV� YRQ� HLQHU� HQGOLFKHQ� 7HLOPHQJH�HUIT0 0� �GHU�0RGXOVFKQLWWVWHOOHQ�JHVWHOOWH�$QIRUGHUXQJHQ�UHDOLVLHUW��'DQQ�ZLUG��HUIT0 ��DOV�0HQJH�GHU�YRQ� T HUI�OOWHQ�0RGXOVFKQLWWVWHOOHQ�EH]HLFKQHW�
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'HILQLWLRQ��.RSSOXQJ�]ZLVFKHQ�6\VWHPPRGXOHQ6HLHQ� S�T 3� ]ZHL� 6\VWHPPRGXOH�� 0 � GLH� 0HQJH� DOOHU� 0RGXOVFKQLWWVWHOOHQ��� � �IRUG HUI IRUG HUIS S T T0 0 0 0 0� ZLH�LQ�RELJHU�'HILQLWLRQ��=ZLVFKHQ� S �XQG� T �EHVWHKW�HLQH�.RSSOXQJ �L��=�� � � �ZRUNWRJHWKHU S T ��JGZ��JLOW�� � � � � � � � ��IRUG HUI IRUG HUIS T T SZRUNWRJHWKHU S T P 0 P 0 P 0 P 0 P 0� � � � � � � � � �
=ZHL�6\VWHPPRGXOH�VLQG�DOVR�PLWHLQDQGHU�JHNRSSHOW��ZHQQ�HLQH�0RGXOVFKQLWWVWHOOH�H[LVWLHUW��GLH�HLQHV�GHU�6\VWHPPRGXOH�IRUGHUW�XQG�GDV�DQGHUH�HUI�OOW�

%DVLHUHQG� DXI� GLHVHQ�'HILQLWLRQHQ�ZHUGHQ� QXQ�3URGXNWV \VWHPH�JHQDXHU� FKDUDNWHULVLHUW��,Q�$EVFKQLWW���� ZXUGH�HLQ�3URGXNWV\VWHP�DOV�HLQH�0HQJH� 6 GHILQLHUW��
'HILQLWLRQ��3URGXNWV\VWHP����(LQ�3URGXNWV\VWHP�6�UHSUlVHQWLHUW�HLQH�7HLOPHQJH� 6 3� YRQ�6\VWHPPRGXOHQ�PLW�IROJHQGHQ�(LJHQVFKDIWHQ����� � � �� � � �S T 6 S T ZRUNWRJHWKHU S T�� � z ���'DEHL�VWHKW�� I�U�GLH�WUDQVLWLYH�+�OOH������$QIRUGHUXQJHQ�HLQHV�PLW� � � �ZRUNWRJHWKHU S T �JHNRSSHOWHQ�6\VWHPPRGXOV� T 6�DQ�6\VWHPPRGXO� S 6� ZHUGHQ�EHL�GHU�:HLWHUHQWZLFNOXQJ�YRQ� S �EHU�FNVLFKWLJW��
,P�*UXQGH�P�VVWH�GLHVH�0HQJH� 6 3� DOV�]HLWEHKDIWHW�PRGHOOLHUW�ZHUGHQ��'D�M HGRFK�GDV�+LQ]XNRPPHQ�QHXHU�XQG�GDV�9HUVFKZLQGHQ�DOWHU�6\VWHPPRGXOH�YHUJ OHLFKVZHLVH�VHOWHQ�LP�9HUJOHLFK� ]XU�'\QDPLN�GHU�$QIRUGHUXQJHQ� LVW��ZLUG�GHU�(LQIDFKKHLW�KDOEHU�HLQ�HQ W�VSUHFKHQGHU�=HLWLQGH[�ZHJJHODVVHQ�
%HLVSLHO��.HLQ�3URGXNWV\VWHP9LHOH� 6RIWZDUHSURGXNWH� HUI�OOHQ� 6WDQGDUGVFKQLWWVWHOOHQ� ZLH� 2/(� >%UR��@� RGHU�&25%$�>20*��@�XQG�N|QQHQ�GDU�EHU�PLW�DQGHUHQ�6RIWZDUHSURGXNWHQ�JHNRSSHOW�ZHUGHQ�� %HLVSLHOVZHLVH�ZHUGHQ� GDPLW� YRQ� HLQHU�$QZHQGXQJVVRIWZDUH� KlXILJ�%H�WULHEVV\VWHPGLHQVWH� JHQXW]W�� $QZHQGXQJVVRIWZDUH� XQG�%HWULHEVV\VWHP�ZHUGHQ� MH�GRFK� XQDEKlQJLJ� YRQHLQDQGHU�ZHLWHUHQWZLFNHOW�� ,QVEHVRQGHUH� EHU�FNVLFKWLJW� GDV�%HWULHEVV\VWHP� $QIRUGHUXQJHQ� GHU� $QZHQGXQJVVRIWZDUH� QLFKW�� 'LH� EHLGHQ� 6RIW�ZDUHSURGXNWH�VLQG�GDKHU�NHLQ�3URGXNWV\VWHP�
'LH�.RSSOXQJ� VSLHOW� LQ� GHU� (QWZLFNOXQJ� HLQ]HOQHU�6RIWZDUHSURGXNWH� HLQHV�3 URGXNWV\V�WHPV�HLQH� HQWVFKHLGHQGH�5ROOH��'LHVH�ZLUG� LP�(QWZLFNOXQJVSUR]HVV�EHU�FNVLFKWLJW��'LH�.RSSOXQJ� EHHLQIOXVVW� GLH� SDUDOOHOH�9HUVLRQVHQWZLFNOXQJ� HLQ]HOQHU� 6\VWHPPRGXOH�� (Q W�VSUHFKHQGH�.RQVHTXHQ]HQ�ZHUGHQ�LQ�$EVFKQLWW� ����� GDUJHVWHOOW�
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(QWZLFNOXQJVSURGXNWH�GHU�6\VWHPVLFKW'LHVHU� 8QWHUDEVFKQLWW� HUOlXWHUW� (QWZLFNOXQJVSURGXNWH� GHU� 6\VWH PVLFKW�� $EELOGXQJ� ��JLEW�KLHU]X�HLQHQ�hEHUEOLFN�

6\VWHPSURGXNW%DVLVPRGXO

6\VWHPDUFKLWHNWXU

IRUGHU
W

HUI�OOW0RGXOVFKQLWWVWHOOH
$QIRUGHUXQJ

9DULDWLRQ 6\VWHPPRGXO

HUI�OOWUHDOLVL
HUWJHSODQ
W 6\VWHPSURGXNW%DVLVPRGXO

6\VWHPDUFKLWHNWXU6\VWHPDUFKLWHNWXU

IRUGHU
W

HUI�OOW0RGXOVFKQLWWVWHOOH0RGXOVFKQLWWVWHOOH
$QIRUGHUXQJ

9DULDWLRQ 6\VWHPPRGXO

HUI�OOWUHDOLVL
HUWJHSODQ
W

$EELOGXQJ��� ± (QWZLFNOXQJVSURGXNWH�GHU�6\VWHPVLFKW)ROJHQGHV�6FKHPD�EHVFKUHLEW�HLQ�6\VWHPPRGXO� S 6� HLQHV�3URGXNWV\VWHPV��
3URGXNWW\S 6\VWHPPRGXO% *U|EVWH� =HUOHJXQJVHLQKHLW� HLQHV� 3URGXNWV\VWHPV� �VLHKH� ' HILQLWLRQ� ZHLWHU� REHQ� LQ�GLHVHP�$EVFKQLWW���= 'LH� =HUOHJXQJ� GHV 3URGXNWV\VWHPV� LQ� HLQ]HOQH� 6\VWHPPRGXOH� GLHQW� LQ� HUVWHU� /LQLH�]XU�%HKHUUVFKXQJ� GHU�.RPSOH[LWlW� XQG� GHU� (UK|KXQJ� GHU�)OH[LELOLWlW� GHU�(QWZLF N�OXQJ� GXUFK� GLH� 0|JOLFKNHLW� GHU� ZHLWJHKHQG� XQDEKlQJLJHQ� (QWZLFNOXQJ� HLQ]HOQHU�3URGXNWH�$ � /HLWOLQLH� %HVFKUHLEXQJ� ZHOFKH� DOOJHPHLQH� $XIJDEH� GDV� 6\VWHPPRGXO� HUI�OOHQ�VROO�� 'LHVH� GLHQW� GHU� 8QWHUVW�W]XQJ� GHU� =XRUGQXQJ� YRQ� $QIRUGHUXQJHQ� ]X� 6\ V�WHPPRGXOHQ�XQG�Q|WLJHU�.RPSHWHQ]HQ�� 5HVVRXUFHQ� )�U� GLH� (QWZLFNOXQJ� ]XU� 9HUI�JXQJ� VWHKHQGH� 5HVVRXUFHQ�� DXIJ H�VFKO�VVHOW�QDFK�.RPSHWHQ]HQ�* � $QIRUGHUXQJ��HUI�OOW��9HUZHLV�DXI�GLUHNW�DQ�GDV�6\VWHPPRGXO�JHVWHOOWH�$QIRUG H�UXQJHQ��'LHVH�P�VVHQ� LQ�GHP�6\VWHPPRGXO� UHDOLVLHUW�ZHUGHQ�� VREDOG�HLQH�5HDO L�VLHUXQJVHQWVFKHLGXQJ�JHIDOOHQ�LVW��YJO��$EVFKQLWW� ����� GHV�3UR]HVVPRGHOOV���� $QIRUGHUXQJ��JHSODQW���9HUZHLV�DXI�DOOH� LQ�GHP�6\VWHPPRGXO�]XU�5HDOLVLHUXQJ�JHSODQWHQ� $QIRUGHUXQJHQ� �YJO�� DQVFKOLH�HQGHU� 8QWHUDEVFKQLWW� ]XU� 3ODQXQJ� XQG�5HDOLVLHUXQJ�YRQ�$QIRUGHUXQJHQ��� $QIRUGHUXQJ��UHDOLVLHUW���9HUZHLV�DXI�DOOH�LQ�GHP�6\VWHPPRGXO�UHDOLVLHUWHQ�$Q�IRUGHUXQJHQ��YJO��DQVFKOLH�HQGHU�8QWHUDEVFKQLWW�]XU�3ODQXQJ�XQG�5HDOLVLHUXQJ�YRQ�$QIRUGHUXQJHQ��� 0RGXOVFKQLWWVWHOOH��IRUGHUW�� 9HUZHLV�DXI�HLQH�0RGXOVFKQLWWVWH OOH��DQ�GDV�GLUHNW�DQ�GDV�6\VWHPPRGXO�JHVWHOOWH�$QIRUGHUXQJHQ�GHOHJLHUW�ZHUGHQ ��'DV�6\VWHPPRGXO�NDQQ� QXU� GDQQ� DOOH� VHLQHU� GLUHNWHQ�$QIRUGHUXQJHQ� HUI�OOHQ��ZHQQ�GHOHJLHUWH�$ Q�IRUGHUXQJHQ�GXUFK�HLQ�DQGHUHV�6\VWHPPRGXO�HUI�OOW�ZH UGHQ�� 0RGXOVFKQLWWVWHOOH� �HUI�OOW�� 9HUZHLV� DXI� HLQH�0RGXOVFKQLWWVWHOOH�� GHUHQ�$QIR U�GHUXQJHQ�GXUFK�GDV�JHJHEHQH�6\VWHPPRGXO�HUI�OOW�ZHUGHQ�VROOHQ�
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� 6\VWHPPRGXO�9HUVLRQ� $JJUHJLHUW� DOOH� ]X� GHP� 6\VWHPPRGXO� JHK|UHQGHQ� 6\ V�WHPPRGXO�9HUVLRQHQ�� 6\VWHPPRGXO �9HUVLRQHQ� ZHUGHQ� LP� QDFKIROJHQGHQ� $E�VFKQLWW������ EHKDQGHOW�% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH��* $JJUHJDWLRQHQ
(V�JLEW�]ZHL�9HUIHLQHUXQJHQ�YRQ�6\VWHPPRGXOHQ�
x 6RIWZDUHSURGXNWH��'LHVH�ZHUGHQ�DXV�6LFKW�GHV�0DUNHWLQJV��HLQ]HOQ��DXI�GHP�0DUNW�YHUNDXIW�� 6lPWOLFKH� JHIRUGHUWHQ� $QIRUGHUXQJHQ� P�VVHQ� DXI� 6RIWZDUHSURGXNWH� YH U�WHLOW�ZHUGHQ��)�U�GDV�0DUNHWLQJ�VLQG�QXU�6RIWZDUHSURGXNWH�UHO HYDQW�
x %DVLVPRGXOH��'LHVH�VLQG�QXU�I�U�GLH�(QWZLFNOXQJ�UHOHYDQW� 6LH�UHDOLVLHUHQ�$QIRUGH�UXQJHQ��GLH�I�U�PHKUHUH�6RIWZDUHSURGXNWH�JHPHLQVDP�H[LVWLHUHQ�XQG�YRQ�GLHVHQ�GH V�KDOE� GHOHJLHUW� ZHUGHQ�� 'DKHU� ZHUG HQ� VLH� PLW� YHUVFKLHGHQHQ� 6RIWZDUHSURGXNWHQ�PLWDXVJHOLHIHUW��6LH�ZHUGHQ�DXWRPDWLVFK�EHL�GHU�,QVWDOODWLRQ�PLW�GHQ�6RIWZDUHSURGX N�WHQ�PLW�LQVWDOOLHUW��VR�GDVV�VLH�I�U�GHQ�.XQGHQ�QLFKW�VLFK WEDU�VLQG�
%HLVSLHO��6RIWZDUHSURGXNWH�XQG�%DVLVPRGXOH$QJHQRPPHQ��HLQ�3URGXNWV\VWHP�36\VWHP�EHVWHKW�DXV�]ZHL�6RIWZDUHSURGXNWHQ�XQG�HLQHP�%DVLVPRGXO��ZLH�LQ�$EELOGXQJ����GDUJHVWHOOW�LVW�2EHUKDOE�GHU�/LQLH�LVW�GDV�3URGXNWV\VWHP�DXV�6LFKW�GHV�0DUNHWLQJV�GDUJHVWHOOW��$Q�GDV�6RIWZDUHSURGXNW�3��VLQG�$QIRUGHUXQJHQ� � � �� �U U U �XQG�DQ�GDV�6RIWZDUHSURGXNW�3��$QIRUGHUXQJHQ� � � �� �U U U �JHVWHOOW��5HDOLVLHUW�ZHUGHQ�GLH�$QIRUGHUXQJHQ�YRQ�3���3��XQG�GHP�%DVLVPRGXO�%��ZLH�XQWHUKDOE�GHU�/LQLH�GDUJHVWHOOW� LVW��=XU (UI�OOXQJ�YRQ� �U PXVV�%� UHDOLVLHUW�ZHUGHQ��REZRKO�GLHVHV�%DVLVPRGXO� I�U�GHQ�0DUNW�QLFKW�VLFKWEDU�LVW��

9RP�0DUNW�JHIRUGHUW
9RQ�GHU�(QWZLFNOXQJUHDOLVLHUW

3� 3�

%
� � �� �U U U � � �� �U U U
� ��U U �U � ��U U

9RP�0DUNW�JHIRUGHUW
9RQ�GHU�(QWZLFNOXQJUHDOLVLHUW

3� 3�

%
� � �� �U U U � � �� �U U U
� ��U U �U � ��U U

$EELOGXQJ��� ± $QIRUGHUXQJHQ�DXV�0DUNHWLQJVLFKW�XQG�DXV�(QWZLFNOXQJVVLFKW
)ROJHQGH�6FKHPDWD�VWHOOHQ�GLHVH�EHLGHQ�(QWZLFNOXQJVSURGXNWH�YRU�
3URGXNWW\S 6RIWZDUHSURGXNW��DEJHOHLWHW�YRQ�6\VWHPPRGXO�% 6RIWZDUHSURGXNWH�UHSUlVHQWLHUHQ�DXV�0DUNHWLQJVLFKW�7HLOH�HLQHV�3U RGXNWV\VWHPV��GLH�XQDEKlQJLJ� YRQHLQDQGHU�YHUNDXIW�ZHUGHQ� VROOHQ��$QIRUGHUXQJHQ�DQ�3URGXN WH� VWDP�PHQ�VRZRKO�GLUHNW�YRP�0DUNW�DOV�DXFK�YRQ�DQGHUHQ�6\VWHPPRGXOHQ��'LH�$QIRUG H�UXQJHQ� YRQ� DQGHUHQ� 6\VWHPPRGXOHQ� ZHUGHQ� LQGLUHNW� �EHU� 0RGXOVFKQLWWVWHOOHQ�JHVWHOOW�= 'LH�6RIWZDUHSURGXNWH�VLQG�GDV�ZHVHQWOLFKH�(UJHEQLV�GHU�JHVDPWHQ�6RIWZDUHHQWZLF N�OXQJ��



��

$ 9HUNDXIVLQIRV� $OOH� ,QIRUPDWLRQHQ�� GLH� ]XU�$EZLFNOXQJ� GHV�9HUND XIHV� QRWZHQGLJ�VLQG���]�%��3UHLVH��%HVWHOOQXPPHU�XVZ��* �% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH��* $JJUHJDWLRQHQ

3URGXNWW\S %DVLVPRGXO��DEJHOHLWHW�YRQ�6\VWHPPRGXO�% 5HSUlVHQWLHUHQ�7HLOH HLQHV�6\VWHPV��ZHOFKH�JHPHLQVDPH�$XIJDEHQ�XQWHUVFKLHGOLFKHU�6RIWZDUHSURGXNWH�HUI�OOHQ��6LH�HQWKDOWHQ�NHLQH�GLUHNW�YRP�0DUNW�JHVWHOOWHQ�$QIRUG H�UXQJHQ�XQG�ZHUGHQ�DXFK�QLFKW�H[SOL]LW�YHUNDXIW��$QIRUGHUXQJHQ�ZHUGHQ�LPPHU�LQG L�UHNW�YRQ�HLQ]HOQHQ�6\VWHPPRGXOHQ��EHU�0RGXOVFKQLWWVWHOOHQ�JHVWHOOW�= 0LW� GHU� 9HUZHQGXQJ� YRQ� %DVLVPRGXOHQ� N|QQHQ� JHPHLQVDPH� $QIRUGHUXQJHQ� YH U�VFKLHGHQHU� 3URGXNWH� LVROLHUW� HQWZLFNHOW� ZHUGHQ�� XP� :L HGHUYHUZHQGXQJVSRWHQWLDOH�RSWLPDO�DXV]XQXW]HQ�$ �* �% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH� * $JJUHJDWLRQHQ
'LH�=HUWHLOXQJ�HLQHV�3URGXNWV\VWHPV� LQ�YHUVFKLHGHQH�6\VWHPPRGXOH�ELOGHW�HLQHQ�.R P�SURPLVV�]ZLVFKHQ�YHUNDXIV � XQG�HQWZLFNOXQJVRULHQWLHUWHQ�5ROOHQ��5ROOHQ�ZHUGHQ�LQ�$ E�VFKQLWW� ��� DXVI�KUOLFK� EHKDQGHOW��� 9HUNDXIVR ULHQWLHUWH� 5ROOHQ� ]LHOHQ� DXI� GLH�,GHQWLILNDWLRQ� YRQ� 6RIWZDUHSURGXNWHQ� DE�� GLH� GHQ�0DUNWHUIROJ� RSWLPLHUHQ�� 'HPJHJH Q��EHU� SHLOHQ� HQWZLFNOXQJVRULHQWLHUWH� 5ROOHQ� HLQH� SDUDOOHOH� (QWZLFNOXQJ� XQG� HLQH�8QWH U�VW�W]XQJ�GHU�:LHGHUYHUZHQGXQJ�DQ��8P�GLH� ULFKWLJH�6\VWHPPR GXO]HUOHJXQJ�]X� ILQGHQ��P�VVHQ�GLH�0DUNWVLFKW��VWUDWHJLVFKH�=LHOH�XQG�GLH�6\VWHPDUFKLWHNWXU�GHU�9RUJlQJHUYHUV L�RQ�GHV�3URGXNWV\VWHPV�EHU�FNVLFKWLJW�ZH UGHQ�
3URGXNWW\S�0RGXOVFKQLWWVWHOOH% 0LW�+LOIH� HLQHU�0RGXOVFKQLWWVWHOOH�ZHUGHQ�$EKlQJLJNHLWHQ�]ZLVFKHQ�YH UVFKLHGHQHQ�6\VWHPPRGXOHQ� GDUJHVWHOOW� �YJO�� 'HILQLWLRQ� ZH LWHU� REHQ� LQ� GLHVHP�$EVFKQLWW��� 'LH�NRQNUHWHQ�$EKlQJLJNHLWHQ�ZHUGHQ�GXUFK�DJJUHJLHUWH�$QIRUGHUXQJHQ�UHSUlVH QWLHUW�-HGH�0RGXOVFKQLWWVWHOOH�ZLUG�PLQGHVWHQV� ]X� ]ZHL�6\ VWHPPRGXOHQ�DJJUHJLHUW��(LQHV�GDYRQ� DJJUHJLHUW� GLH�0RGXOVFKQLWWVWHOOH� LQ� GHU� 5ROOH� IRUGHUW�� 'LHVHV� 6\VWHPPRGXO�VWHOOW�$QIRUGHUXQJHQ�DQ�DQGHUH�6\VWHPPRGXOH��(LQ�]ZHLWHV�6\VWHPPRGXO�DJJUHJLHUW�GLH�0RGXOVFKQLWWVWHOOH� LQ� GHU� 5ROOH� HUI�OOW�� 'LHVHV� LVW� I�U� GLH� 5HDOLVLHUXQJ� GHU� ]XU�0RGXOVFKQLWWVWHOOH�DJJUHJLHUWHQ�$QIRUGHUXQJHQ�YHUDQWZRU WOLFK�= ,Q�0RGXOVFKQLWWVWHOOHQ�ZHUGHQ�GLH�HLQ]LJHQ�JHJHQVHLWLJHQ�$EKlQJL JNHLWHQ�]ZLVFKHQ�6\VWHPPRGXOHQ�IHVWJHKDOWHQ��'DKHU�XQWHUVW�W]HQ�VLH�GLH�ZHLWHVWJHKHQG�XQDEKlQJLJH�(QWZLFNOXQJ�HLQ]HOQHU�6\VWHPPRGXOH�0LW�LKUHU�+LOIH�HUIROJW�HLQH�NODUH�7UHQQXQJ�]ZLVFKHQ�DQ�HLQ�6\VWH PPRGXO�JHVWHOOWHQ�$QIRUGHUXQJHQ�XQG�YRQ�HLQHP�6\VWHPPRGXO�VHOEVW�UHDO LVLHUWHQ�$QIRUGHUXQJHQ��$ �* $QIRUGHUXQJ� 9HUZHLV�DXI�DOOH�$QIRUGHUXQJHQ��GLH�YRQ�PLQGHVWHQV�HLQHP�6\VWH P�PRGXO� JHIRUGHUW�ZHUGHQ� XQG� YRQ�HLQHP�DQGHUHQ�6\VWHPPRGXO� HUI�OOW�ZHUGHQ�P� V�VHQ�% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH��* $JJUHJDWLRQHQ



��

%HLVSLHO��3URGXNWV\VWHP�PLW�6\VWHPPRGXOHQ�XQG�0RGXOVFKQLWWVWHOOHQ'DV�3URGXNWV\VWHP�36\VWHP�LQ�$EELOGXQJ����EHVWHKW�DXV�]ZHL�6RIWZDUHSURGXNWHQ�3��XQG�3��XQG�GHP�%DVLVPRGXO�%��'D�VRZRKO�3��DOV�DXFK�3��GLH�$QIRUGHUXQJ� �UDQ�%�GHOHJLHUHQ��UHLFKW�HLQH�HLQ]LJH�0RGXOVFKQLWWVWHOOH�DXV��'LHVH�ZLUG�LP�%HLVSLHO�PLW�0�EH]HLFKQHW��'DUDXV�HUJHEHQ�VLFK�IROJHQGH�$JJUHJDWLRQHQ�x 3��DJJUHJLHUW� �U �XQG� �U �DOV�]X�HUI�OOHQGH�$QIRUGHUXQJHQ�XQG�IRUGHUW�0RGXO�VFKQLWWVWHOOH�0��HUI�OOW�MHGRFK�NHLQH�0RGXOVFKQLWWVWHOOH�x 3��DJJUHJLHUW� �U �XQG� �U �DOV�]X�HUI�OOHQGH�$QIRUGHUXQJHQ�XQG�IRUGHUW�0RGXO�VFKQLWWVWHOOH�0��HUI�OOW�DXFK�NHLQH�0RGXOVFKQLWWVWHOOH�x 0RGXOVFKQLWWVWHOOH�0�DJJUHJLHUW�$QIRUGHUXQJ� �U �x %� DJJUHJLHUW� NHLQH� HUI�OOHQGH� $QIRUGHUXQJHQ� XQG� HUI�OOW� DEHU�0RGXOVFKQLWW�VWHOOH�0��IRUGHUW�MHGRFK�NHLQH�0RGXOVFKQLWWVWHOOH�,Q� .DSLWHO� � ZHUGHQ� 6SH]LILNDWLRQVWHFKQLNHQ� ]XU� 'DUVWHOOXQJ� YRQ� (QWZLFNOXQJV�SURGXNWHQ�YRUJHVWHOOW��$EELOGXQJ��� ]HLJW�GRUW�HLQH�6SH]LILNDWLRQ�GLHVHV�%HLVSLHOV�
2EZRKO�GLH�6\VWHPDUFKLWHNWXU�GHU�RSHUDWLYHQ�6WUXNWXULHUXQJ�]XJHRUGQHW�LVW��P�VVHQ�EHL�GHU�$UFKLWHNWXUGHILQLWLRQ� �DXFK�VWUDWHJLVFKH�=LHOH�EHU�FNVLFKWLJW�ZHUGHQ��'LH�IR OJHQGHQ�(QWZLFNOXQJVSURGXNWH�UHSUlVHQWLHUHQ�GLH�6\VWHPDUFKLWHNWXU XQG�LKUH�7HLOH�
3URGXNWW\S�6\VWHPDUFKLWHNWXU% 'LH� 6\VWHPDUFKLWHNWXU� GRNXPHQWLHUW� GLH� HQWZLFNOXQJVVHLWLJH� =HUOHJXQJ� HLQHV� 3U R�GXNWV\VWHPV� LQ�6\VWHPPRGXOH�XQG�0RGXOVFKQLWWVWHOOHQ�VRZLH�GDV�JHVDPWH�3URGXN W�V\VWHP�EHWUHIIHQGH�RSHUDWLYH�,QIRUPDWLRQHQ�= 'LHQW GHU�'RNXPHQWDWLRQ�RSHUDWLYHU�,QIRUPDWLRQHQ�XQG�GDU�EHU�K LQDXVJHKHQG�HLQHU��EHUVLFKWOLFKHQ�'DUVWHOOXQJ�GHU�=HUOHJXQJ�GHV�3U RGXNWV\VWHPV��'LH�=HUOHJXQJ�OLH�H�VLFK�MHGRFK�DXFK�LQGLUHNW�DXV�GHQ�6\VWHPPRGXOHQ�XQG�]XJHK|ULJHQ�0RGXOVFKQLWWVWH O�OHQ�HUVFKOLH�HQ�$ � %H]HLFKQHU� %H]HLFKQXQJ�GHV�3URGXNWV\VWHPV�� 3ODQXQJVKRUL]RQW� $Q]DKO�N�QIWLJHU�9HUVLRQHQ��YJO��$EVFKQLWW� ��������GLH�YRUDXV�VFKDXHQG�JHSODQW�ZHUGHQ�VROOHQ�* � 6\VWHPPRGXO� DOOH�]X�HLQHP�3URGXNWV\VWHP�JHK|UHQGHQ� 6\VWHPPRGXOH� 6\VWHPDUFKLWHNWXU�9HUVLRQ�� $JJUHJLHUW� DOOH� ]X� GHU� 6\VWHPDUFKLWHNWXU� JHK|UH Q�GHQ� 6\VWHPDUFKLWHNWXU�9HUVLRQHQ�� 6\VWHPDUFKLWHNWXU �9HUVLRQHQ�ZHUGHQ� LP� QDFK�IROJHQGHQ�$EVFKQLWW������ EHKDQGHOW�% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH��* $JJUHJDWLRQHQ=XU�8QWHUVW�W]XQJ�HLQHU�(QWZLFNOXQJ�HLQHV�NRQVLVWHQWHQ�3URGXNWV\VWHPV�ZHUGHQ�LP�NR P�PHQGHQ�$EVFKQLWW�5HJHOQ�]XU�9HUWHLOXQJ�YRQ�$QIRUGHUXQJHQ�DXI�6\VWHPPRGXOH�DXIJ H�VWHOOW�
9HUWHLOXQJ�YRQ�$QIRUGHUXQJHQ�DXI�6\VWHPPRGXOH)�U� GLH�5HDOLVLHUXQJ�ZHOFKHU�$QIRUGHUXQJHQ� HLQ�6\VWHPPRGXO�YHUDQWZRUWOLFK� LVW��ZLUG�HLQGHXWLJ�IHVWJHOHJW��'LHV�VLQG�HLQHUVHLWV�GLUHNW�DJJUHJLHUWH�$QIRUGHUXQJHQ�XQG�DQGHUH U�
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VHLWV� $QIRUGHUXQJHQ� DQ�0RGXOVFKQLWWVWHOOHQ�� I�U� GHUHQ� (UI�OOXQJ� HV� ]XVWlQGLJ� LVW �� 'LH�*HVDPWKHLW�GLHVHU�DQ�HLQ�6\VWHPPRGXO�JHVWHOOWHQ�$QIRUGHUXQJHQ�ZLUG�LP�IRUPDOHQ�0 R�GHOO�IROJHQGHUPD�HQ�UHSUlVHQWLHUW�
'HILQLWLRQ��$Q�HLQ�6\VWHPPRGXO�JHVWHOOWH�$QIRUGHUXQJHQ6HL� S 3� HLQ� 6\VWHPPRGXO�� 'LH�*HVDPWKHLW� GHU� DQ� S� JHVWHOOWHQ�$QIRUGHUXQJHQZLUG�GXUFK�HLQH�0HQJH� �S W W5 5� PLW�IROJHQGHQ�(OHPHQWHQ�UHSUlVHQWLHUW�x VlPWOLFKH�GLUHNW�]XP�6\VWHPPRGXO�DJJUHJLHUWH�$QIRUGHUXQJHQ�XQG�x VlPWOLFKH�$QIRUGHUXQJHQ��GLH�]XU�5HDOLVLHUXQJ�GHU�PLW�GHU�HUI�OOW�$JJUHJDWLRQ�DJJUHJLHUWHQ�0RGXOVFKQLWWVWHOOHQ�Q|WLJ�VLQG�
%HL�GHU�3ODQXQJ�GHU�(QWZLFNOXQJ�GHV�3URGXNWV\VWHPV�P�VVHQ�DOOH�LQ�GHU�0DUNWVLFKW�HQ W�KDOWHQH� $QIRUGHUXQJHQ� DXI� GLH� 6\VWHPPRGXOH� YHUWHLOW� ZHUGHQ�� 9LHOH� $QIRUGHUXQJHQ�ODVVHQ�VLFK�HLQGHXWLJ�DXI�HLQ]HOQH�6\VWHPPRGXOH�YHUWHLOHQ��$QGHUH�ZLUNHQ�VLFK�DXI�PH K�UHUH�6\VWHPPRGXOH�JOHLFK]HLWLJ�DXV��)�U�GLHVH�JHVWDOWHW�VLFK�GLH�9HUIROJEDUNHLW�VFKZLHU L�JHU�� 8UVDFKH� KLHUI�U� LVW� GLH� ZHLWJHKHQG� XQDEKlQJLJH� (QWZLFNOXQJ� HL Q]HOQHU�6\VWHPPRGXOH��ZHVKDOE�VLFK�QLHPDQG�XQPLWWHOEDU�I�U�GHUHQ�5HDOLVLHUXQJ�YHUDQ WZRUWOLFK�I�KOW�
$EKLOIH�VFKDIIW�KLHUI�U�GLH�3IOLFKW�]XU�VWULNWHQ�9HUWHLOXQJ�VlPWOLFKHU�$QIRUGHUX QJHQ�DXI�HLQ]HOQH�6\VWHPPRGXOH��hEHUJUHLIHQGH�$QIRUGHUXQJHQ�VLQG�GDGXUFK�PHKUIDFK�LQ�XQWH U�VFKLHGOLFKHQ� 6\VWHPPRGXOHQ� HQWKDOWHQ� XQG�P�VVHQ� GRUW� MHZHLOV� ORNDO� YHUIROJW�ZH UGHQ��8QWHU�8PVWlQGHQ�ZLUG�HLQH��EHUJUHLIHQGH�$QIRUGHUXQJ�DXI�GLH�6\VWHPPRGXOH�DX IJHWHLOW��/HW]WHQGOLFK� LVW� HLQH� �EHUJUHLIHQGH�$QIRUGHUXQJ�GDQQ� UHDOLVLHUW��ZHQQ� VLH� I�U� DOOH� 6\ V�WHPPRGXOH��LQ�GHQHQ� VLH�HQWKDOWHQ�LVW��UHDOLVLHUW�LVW��,Q�GHQ�IROJHQGHQ�$ EVlW]HQ�ZLUG�GLHV�LQ�IRUPDOHQ�5HJHOQ�IHVWJHKDOWHQ�
(QWZLFNOXQJVD[LRP��9HUWHLOXQJ�YRQ�$QIRUGHUXQJHQ�DXI�6\VWHPPRGXOH6HL� 6 3� HLQ�3URGXNWV\VWHP��$XIJUXQG�GHU�RELJHQ�3IOLFKW�]XU�9HUWHLOXQJ�YRQ�$Q�IRUGHUXQJHQ�DXI�6\VWHPPRGXOH�ZLUG�JHIRUGHUW��GDVV�DOOH�$QIRUGHUXQJHQ�DXI�6\V�WHPPRGXOH� S 6� YHUWHLOW�VLQG��6S WSW6 55 � �� �

�S W W5 5� HQWKlOW�DOOH�WDWVlFKOLFK�DQ�HLQ�6\VWHPPRGXO� S JHVWHOOWHQ�$QIRUGHUXQJHQ�
:LOO�HLQ�.XQGH�7HLOH�GHV�3URGXNWV\VWHPV�NDXIHQ��VR�PXVV�HLQ�9HUNlXIHU�DXV�GHP�3U R�GXNWV\VWHP�GLHMHQLJHQ�6RIWZDUHSURGXNWH�DXVZlKOHQ��GLH�GHVVHQ�$QIRUGHUXQJHQ�HUI�OOHQ��(LQ�6RIWZDUHSURGXNW�NDQQ�DXV�.XQGHQVLFKW�PD[LPDO�DOOH�$Q IRUGHUXQJHQ�HUI�OOHQ��GLH�HV�VHOEVW� UHDOLVLHUW� RGHU�GLH��EHU� HLQH�0RGXOVFKQLWWVWHOOH�JHIRUGHUW�ZHUGHQ�XQG�GDGXUFK� LQ�DQGHUHQ� 6\VWHPPRGXOHQ� UHDOLVLHUW� VLQG�� %HL� GHU�$XVOLHIHUXQJ�P�VVHQ� KLHUI�U� DOOH� 6\ V�WHPPRGXOH�PLW�GHP�6RIWZDUHSURGXNW�PLWLQVWDOOLHUW�ZHUGHQ� GLH�$QIRUGHUXQJHQ�GHU�HQW�VSUHFKHQGHQ�0RGXOVFKQLWWVWHOOH�HUI�OOHQ��+DQGHOW�HV�VLFK�EHL�GLHVHQ�6\VWHPPRG XOHQ�XP�%DVLVPRGXOH�� VR� ZHUGHQ� GLHVH� NRVWHQORV� PLWJHOLHIHUW� XQG� VLQG� I�U� GHQ� .XQGHQ� QLFKW�VLFKWEDU��(UI�OOHQ�DQGHUH�6RIWZDUHSURGXNWH�GLHVH�$QIR UGHUXQJHQ� VR�P�VVHQ�VLH�VHSDUDW�JHNDXIW�ZHUGHQ��'XUFK�GDV�0RGHOO�GHU�(QWZLFNOXQJVSURGXNWH�N|QQHQ�]XU�(UI�OOXQJ�J H�JHEHQHU�$QIRUGHUXQJHQ�QRWZHQGLJH�6\VWHPPRGXOH�DXWRPDWLVFK�JHIXQGHQ�ZHUG HQ�
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3ODQXQJ�XQG�5HDOLVLHUXQJ�YRQ�$QIRUGHUXQJHQ8P� HLQH� ZHLWJHKHQG� XQDEKlQJLJH� (QWZLFNOXQJ� HLQ]HOQHU� 6\VWHPPRGXOH� JHZlKUOHLVWHQ�]X� N|QQHQ��PXVV� DXFK� GHU� )RUWVFKULWW� GHU� (QWZLFNOXQJ� LQ� MHGHP� 6\VWHPPRGXO� LVROLHUW�YHUIROJEDU�VHLQ��'DKHU�ZLUG�GHU�5HDOLVLHUXQJVVWDWXV�MHGHU�$QIRUGHUXQJ�I�U�HLQ]HOQH�6\ V�WHPPRGXOH�JHWUHQQW�IHVWJHOHJW��'D]X�ZHUGH Q�IROJHQGH�0HQJHQ�GHI LQLHUW�
'HILQLWLRQ��5HDOLVLHUXQJVVWDWXV�HLQHV�6\VWHPPRGXOV)�U�HLQ�6\VWHPPRGXO� S 6� ]X�HLQHP�=HLWSXQNW� 7W� �EHGHXWHQ�IROJHQGH�0HQJHQ�x WSSOWS 55 �� � ��DOOH�$QIRUGHUXQJHQ��GLH� LQ� S ]XP�=HLWSXQNW� W ]XU�5HDOLVLHUXQJ�JHSODQW VLQG��x WSU WS 55 �� � ��DOOH�$QIRUGHUXQJHQ�GLH�LQ� S ]XP�=HLWSXQNW� W UHDOLVLHUW�VLQG�
6lPWOLFKH��EHU�GHQ�5HDOLVLHUXQJV VWDWXV�YRQ�$QIRUGHUXQJ�LQ�$EVFKQLWW� ����� I�U�HLQ�3UR�GXNWV\VWHP�GHILQLHUWHQ�5HJHOQ�JHOWHQ�DQDORJ�I�U�6\VWHPP RGXOH�
)�U�HLQ�6\VWHPPRGXO�JHSODQWH�$QIRUGHUXQJHQ�ZHUGHQ�LP�6\VWHPPRGXO�VHOEVW�UHDOLVLHUW��=ZLVFKHQ�JHVWHOOWHQ�XQG�JHSODQWHQ�$QIRUGHUXQJHQ�EHVWHKW�IROJHQGHU�=XVDPPH QKDQJ�
(QWZLFNOXQJVD[LRP��*HVWHOOWH�XQG�JHSODQWH�$QIRUGHUXQJHQ�HLQHV�6\VWHPPRGXOV6HL� S 6� HLQ� 6\VWHPPRGXO� XQG� � �P W S W5 5� � GLH�$QIRUGHUXQJHQ�GLH� S YRQ�HLQHU�0RGXOVFKQLWWVWHOOH� IRUGSP 0� IRUGHUW�GDQQ�ZLUG�JHIRUGHUW�

� � �? IRUGS
SOS W S W P WP 05 5 5�� � �

,Q� GHQ� ELVKHULJHQ� $EVFKQLWWHQ� ZXUGH� GHU� 5HDOLVLHUXQJVVWDWXV� YRQ� $QIRUGHUXQJHQ� I�U�6\VWHPPRGXOH�XQG�HLQ�3URGXNWV\VWHP�LVROLHUW�EHWUDFKWHW��'XUFK�GLH�'DU VWHOOXQJ�GHV�=X�VDPPHQKDQJV� ]ZLVFKHQ� 3ODQXQJ� DXI� 6\VWHPPRGXOHEHQH� XQG� DXI� 3URGXNWV\VWHPHEHQH�ZLUG�GHU�5HDOLVLHUXQJVVWDWXV�HLQHU�$QIRUGHUXQJ�V\VWHPZHLW�YHUIROJEDU��
(QWZLFNOXQJVD[LRP��3ODQXQJ�HLQHU�$QIRUGHUXQJ�DXI�0RGXO� XQG�6\VWHPHEHQH)�U�HLQH�$QIRUGHUXQJ� W65U �� HLQHV�3URGXNWV\VWHPV� 6 ]XP�=HLWSXQNW� W 7� ZLUG�JHIRUGHUW� SOW6SOWS 5U5U6S �� ��� �����
(LQH�$QIRUGHUXQJ�JLOW� I�U�HLQ�3URGXNWV\VWHP�JHSODQW��ZHQQ�VLH� I�U�PLQGHVWHQV�HLQ�6\ V�WHPPRGXO�JHSODQW�LVW��6LH�JLOW�VLH�DOV�UHDOLVLHUW��ZHQQ�VLH�I�U�DOOH�6\VWHPPRGXOH�UHDO LVLHUW�LVW��I�U�GLH�VLH�HLQPDO�JHSODQW�ZDU��'LHV�GU�FNW�IROJHQGHV�$[LRP�DXV�
(QWZLFNOXQJVD[LRP��5HDOLVLHUXQJ�HLQHU�$QIRUGHUXQJ�DXI�0RGXO� XQG�6\VWHPHEHQH)�U�HLQH�$QIRUGHUXQJ� W65U �� HLQHV�3URGXNWV\VWHPV� 6 ]XP�=HLWSXQNW� W 7� ZLUG�JHIRUGHUW� U W6U WSSOWS 5U5U5UWW6S ���� ���� � ���������
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9HUIROJEDUNHLW�]ZLVFKHQ�0DUNWVLFKW�XQG�6\VWHPVLFKW'LH�0DUNWVLFKW�XQG�6\VWHPVLFKW�XQWHUVFKHLGHQ�VLFK�LQ�HUVWHU�/LQLH�LQ�LKUHU $UW��$QIRUGH�UXQJHQ�]X�VWUXNWXULHUHQ��'LH�0DUNWVLFKW�LVW�GXUFK�GLH�:HFKVHOZLUNXQJHQ�YRQ�9DULDWLRQHQ�JHNHQQ]HLFKQHW�� 'HPJHJHQ�EHU� LVW� GLH� +DXSWVWUXNWXULHUXQJ� GHU� 6\VWHPVLFKW� GLH� =HUO H�JXQJ�GHV�3URGXNWV\VWHPV�LQ�JHNRSSHOWH�6\VWHPPRG XOH��
,Q� GHU� 0DUNWVLFKW� LQWHUHVVLHUW� PDQ� VLFK� YRUUDQJLJ� I�U� GLH� 9HUIROJEDUNHLW� GHU� 5HDOLVL H�UXQJVVWDWL� YRQ� $QIRUGHUXQJHQ� XQG� 9DULDWLRQHQ� KLQVLFKWOLFK� GHV� JHVDPWHQ� 3URGXNWV\ V�WHPV��'DEHL� LVW� HV� LUUHOHYDQW�� DXI�ZHOFKH�6\VWHPP RGXOH�GLHVH�YHUWHLOW� VLQG�XQG�ZLH� VLH�UHDOLVLHUW�ZHUGHQ�VROOHQ��
)�U� GLH� 6\VWHPVLFKW� ZXUGH� GHU� =XVDPPHQKDQJ� ]ZLVFKHQ� GHP�5HDOLVLHUXQJVVWDWXV� YRQ�$QIRUGHUXQJHQ�LQ�HLQ]HOQHQ�6\VWHPPRGXOHQ�XQG�GHP�LQ�HLQHP�JHVDPWHQ�3URGXN WV\VWHPV�EHVFKULHEHQ��9DULDWLRQHQ�VLQG�HQWVSUHFKHQG�LKUHU�'HILQLWLRQ�LQ�$EVFKQLWW� ����� HEHQIDOOV�$QIRUGHUXQJHQ� XQG�ZHUGHQ� LQ� GHU�0RGHOOLHUXQJ� GHU� 6\VWHPVLFKW� DXFK� QLFKW� JHVRQGHUW�EHKDQGHOW�� 0HWKRGLVFK� LVW� KLQJHJHQ� HLQH� JHVRQGHUWH� 9HUIROJEDUNHLW� YRQ� 9DUL DWLRQHQ�Z�QVFKHQVZHUW��'DKHU�ZLUG�LQ�$EVFKQLWW� ����� HLQH�JHVRQGHUWH�6SH]LILNDWLRQ�I�U�GLH�$E�ELOGXQJ�YRQ�9DULDWLRQHQ�DXI�6\VWHPPRGXOH�YRUJ HVFKODJHQ�
����� (QWZLFNOXQJVVLFKW��9HUVLRQLHUXQJ�'LH� (QWZLFNOXQJVVLFKW� EDXW� DXI� GHU� VWUXNWXUHOOHQ� =HUOHJXQJ� HLQHV� 3URGXNWV\VWHPV� DXV�$EVFKQLWW� ����� DXI��+DXSWIRNXV�GHU�(QWZLFNOXQJVVLFKW� LVW�GLH�$XIWHLOXQJ�YRQ�$QIRUG H�UXQJHQ�DXI�XQWHUVFKLHGOLFKH�9HUVLRQHQ��'LHVH�WUlJW�GHU�HLQOHLWHQG�LQ�$EVFKQLWW� ����� YRU�JHVWHOOWHQ�1RWZHQGLJNHLW�]XU�9HUV LRQLHUXQJ�5HFKQXQJ��,Q�GHQ IROJHQGHQ�8QWHUDEVFKQLW�WHQ� ZLUG� ]XQlFKVW� GDV� (QWZLFNOXQJVSURGXNW� 9HUVLRQ� HLQJHI�KUW�� $QVFKOL H�HQG� ZHUGHQ�YHUVLRQLHUWH�3HQGDQWV�I�U�6\VWHPPRGXOH��GLH�6\VWHPDUFKLWHNWXU�XQG�0RGXOVFKQLWWVWHOOHQ�YRUJHVWHOOW��$EELOGXQJ��� JLEW�HLQHQ�hEHUEOLFN��EHU�DOOH�3URGXNWH�GHU�(QWZLFNOXQJVVLFKW��(UVWH�9RUDUEHLWHQ�]X�GLHVHP�$EVFKQLWW�ZXUGHQ�LQ�>'HL��E@�SXEOL]LHUW�

$QIRUGHUXQJ

9HUVLRQVLGHQWLILNDWRU6\VWHPPRGXO�9HUVLRQ

6\VWHPDUFKLWHNWXU�9HUVLRQ

0RGXOVFKQLWW�VWHOOHQ�9HUVLRQJHSODQW

JHSODQ
W

UHDOLVLHU
W

UHDOLVLHUW

6\VWHPDUFKLWHNWXU

6\VWHPPRGXO

0RGXOVFKQLWWVWHOOH
$QIRUGHUXQJ

9HUVLRQVLGHQWLILNDWRU6\VWHPPRGXO�9HUVLRQ

6\VWHPDUFKLWHNWXU�9HUVLRQ

0RGXOVFKQLWW�VWHOOHQ�9HUVLRQ0RGXOVFKQLWW�VWHOOHQ�9HUVLRQJHSODQW

JHSODQ
W

UHDOLVLHU
W

UHDOLVLHUW

6\VWHPDUFKLWHNWXU6\VWHPDUFKLWHNWXU

6\VWHPPRGXO6\VWHPPRGXO

0RGXOVFKQLWWVWHOOH0RGXOVFKQLWWVWHOOH

$EELOGXQJ��� ± (QWZLFNOXQJVSURGXNWH�GHU�(QWZLFNOXQJVVLFKW
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'LH�(QWZLFNOXQJVVLFKW�ZLUG� LP�5DKPHQ�GHU�3KDVH� 'HILQLWLRQ� GHU�(QWZLFNOXQJVVLFKW LQ�$EVFKQLWW������ HUDUEHLWHW��6LH�LVW�*UXQGODJH�I�U�GLH�VLFK�GDUDQ�XQPLWWHOEDU�DQVFKOL H�HQGH�WDWVlFKOLFKH�(QWZLFNOXQJ�6WDQGDUGVRIWZDUH�
(QWZLFNOXQJVSURGXNWH�GHU�(QWZLFNOXQJVVLFKW,Q�GLHVHP�8QWHUDEVFKQLWW�ZHUGHQ�GLH�(QWZLFNOXQJVSURGXNWH�GHU�(QWZLFNOXQJVVLFKW�YR U�JHVWHOOW�� =XQlFKVW� ZLUG� ]XU� 8QWHUVFKHLGXQJ� YRQ� 9HUVLRQHQ� GHU� 9HUVLRQVLGHQW LILNDWRU�HLQJHI�KUW�
3URGXNWW\S�9HUVLRQVLGHQWLILNDWRU% ,GHQWLILNDWRU�]XU�.HQQ]HLFKQXQJ�YRQ�9HUVLRQHQ�YRQ�6RIWZDUHV\VWHPHQ�XQG�3URGX N�WHQ�= 'LHQW�GHU�hEHUSU�IXQJ��RE�]ZHL�6RIWZDUHSURGXNWH�]XVDPPHQDUEHLWHQ�N|QQHQ��EH]L H�KXQJVZHLVH� RE� LQ� GHU� (QWZLFNOXQJ� GHUHQ� =XVDPPHQDUEHLW� JDUD QWLHUW� ZHUGHQ�PXVV��VLHKH�$EVFKQLWW��������$ 1XPPHU��(LQH�HLQGHXWLJH�%H]HLFKQXQJ�* �% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH��* $JJUHJDWLRQHQ%HLVSLHO��9HUVLRQVQXPPHUQ0|JOLFKH�1XPPHUQ�I�U�9HUVLRQVLGHQWLILNDWRUHQ�VLQG�-DKUHV]DKO��ZLH�EHLVSLHOVZHL�VH�]XOHW]W� LQ�6RIWZDUHSURGXNWHQ�YRQ�0LFURVRIW�RGHU�.RPELQDWLRQ�YRQ�1DPHQ�XQG�1XPPHU� ZLH� ,QWHO� 3HQWLXP� ,,,� RGHU� 6HTXHQ]� YRQ� GXUFK� PLW� 3XQNWHQ� JHWUHQQWHQ�=DKOHQ��ZLH�������VHLQ�
,P�IRUPDOHQ�0RGHOO�UHSUlVHQWLHUHQ�9HUVLRQVLGHQWLILNDWRUHQ�(OHPHQWH�HLQHU�0HQJH�
'HILQLWLRQ��0HQJH�GHU�9HUVLRQVLGHQWLILNDWRUHQ'LH�0HQJH�DOOHU�9HUVLRQVLGHQWLILNDWRUHQ�ZLUG�GXUFK�GLH�VWULNW�ZRKOJHRUGQHWH�0HQ�JH�9 UHSUlVHQWLHUW�
'LH�:RKORUGQXQJ�YRQ� 9 LGHQWLIL]LHUW�HLQH�6HTXHQ]�DXIHLQDQGHUIROJHQGHU�9H UVLRQHQ��$XV�PHWKRGLVFKHQ� *U�QGHQ� EHVFKUlQNW� VLFK� GHU� %HJULII� 9HUVLRQ DXI� HLQHQ� UHLQ� ]HLWOLFKHQ�$VSHNW�� ,P� *HJHQVDW]� GD]X� ZLUG� GHU� %HJULII� 9HUVLRQ LP�.RQWH[W� GHV� .RQILJXUDWLRQV�0DQDJHPHQWV� �YJO�� >%'��@�XQG�$EVFKQLWW� �������DXFK� I�U�6RIWZDUHYDULDWLRQHQ�YHUZHQ�GHW��GLH�SDUDOOHO�HQWZLFNHOW�ZHUGHQ��+LHU]X�ZXUGH�LQ�$EVFKQLWW� ����� GHU�%HJULII�9DULDWL�RQ�HLQJHI�KUW�
'XUFK� GLH�9HUVLRQLHUXQJ� HLQHV� 3URGXNWV\VWHPV�ZLUG� HLQ� 6RIWZDUHKHUVWHOOHU� ]XU� VWXIH Q�ZHLVHQ� 9HUWHLOXQJ� GHU� 5HDOLVLHUXQJ� YRQ� $QIRUGHUXQJHQ� DXI� YHUVFKLHGHQH� 9HUVLRQHQ�HLQ]HOQHU�6\VWHPPRGXOH�JH]ZXQJHQ�
3URGXNWW\S�6\VWHPPRGXO�9HUVLRQ% 5HSUlVHQWDWLRQ�GHV�,QNUHPHQWV�HLQHV�6\VWHPPRGXOV�I�U�HLQH�HLQ]LJH�9HUV LRQ�= ,VW�GLH�%DVLV� I�U�GLH�6SH]LILNDWLRQ�XQG�(QWZLFNOXQJ� HLQHU�9HUVLRQ�HLQHV�6\VWHPPR�GXOV��$XIJUXQG�GHU�KLHU�DJJUHJLHUWHQ�$QIRUGHUXQJHQ�ZLUG�GLH�NRQNUHWH�(QWZLF NOXQJ�JHSODQW�XQG�YHUIROJW�
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$ =\NOXV]HLW� $QJHVWUHEWHU� (QWZLFNOXQJV]HLWUDXP� GHU� 9HUVLRQ� PLW� $ QIDQJV]HLWSXQNW�XQG�(QG]HLWSXQNW�* � $QIRUGHUXQJ��JHSODQW�� DJJUHJLHUW�DOOH�$QIRUGHUXQJHQ��GLH�LQQHUKDOE�GHU�DVVR] L�LHUWHQ�9HUVLRQ�LQ�GHU�6\VWHPPRGXO �9HUVLRQ�]XU�5HDOLVLHUXQJ�JHSODQW�VLQG�� $QIRUGHUXQJ��UHDOLVLHUW�� DJJUHJLHUW�DOOH�$QIRUGHUXQJHQ��GLH�LQQHUKDOE�GHU�DVV R�]LLHUWHQ�9HUVLRQ�LQ�GHU�6\VWHPPRGXO �9HUVLRQ�EHUHLWV�UHDOLVLHUW�ZRUGHQ�VLQG�% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH��* $JJUHJDWLRQHQ'HILQLWLRQ��6\VWHPPRGXO�9HUVLRQ6HL� 93 3î9� �GLH�0HQJH�DOOHU�H[LVWLHUHQGHQ�.RPELQDWLRQHQ�YRQ�6\VWHPPRGXOHQ�S 3� PLW�9HUVLRQVLGHQWLILNDWRUHQ� Y 9� �� 93 ZLUG�GLH�0HQJH�DOOHU�6\VWHPPRGXO�9HUVLRQHQ�JHQDQQW��(LQH�6\VWHPPRGXO�9HUVLRQ�ZLUG�PLW� � � �Y 9S S Y 3 � �EH]HLFK�QHW�
,Q�GHU�5HJHO�EHVWHKW�NHLQH�*OHLFKKHLW�]ZLVFKHQ� 93 XQG� 3 9u ��GD�QLFKW�MHGHV�6\VWHPPR�GXO�LQ�DOOHQ�9HUVLRQHQ�HUVWHOOW�ZLUG��I�U�GLH�9HUVLRQVLGHQWLILNDWRUHQ�H[LVWL HUHQ��
%HLVSLHO��=XU�)HKOHUNRUUHNWXU�P�VVHQ�DEKlQJLJ�YRQ�HLQ]HOQHQ�6\VWHPPRGXOHQ�XQWHUVFKLHG�OLFK�YLHOH�6HUYLFHYHUVLRQHQ�HUVWHOOW�ZHUGHQ�
'D�LQ�GHU�3UD[LV�6\VWHPPRGXOH�DXVVFKOLH�OLFK�LQ�9HUVLRQHQ�HQWZLFNHOW�ZHUGHQ��NDQQ�HV�IROJOLFK�NHLQ�6\VWHPPRGXO�JHEHQ��I�U�GDV�NHLQH�]XJHK|ULJH�6\VWHPPRGXO �9HUVLRQ H[LV�WLHUW��'DKHU�ZLUG�JHIRUGHUW�
(QWZLFNOXQJVD[LRP��([LVWHQ]�YRQ�6\VWHPPRGXO�9HUVLRQHQT � X 96 X 9 T 3� � � � � �
,QIRUPHOO�EH]HLFKQHW� Y 9S 3� HLQ�6\VWHPPRGXO��GDV�LQ�9HUVLRQ� Y�HUVWHOOW�ZLUG�RGHU�ZRU�GHQ�LVW��6\VWHPSURGXNWH�ZHUGHQ�LQ�MHGHU�GLHVHU�9 HUVLRQHQ�DP�0DUNW�DXVJHOL HIHUW�(QWZLFNOXQJVD[LRP��=XVDPPHQKDQJ�]ZLVFKHQ�6\VWHPPRGXO�XQG�6\VWHPPRGXO�9HUVLRQHQ)�U�HLQ�6\VWHPPRGXO� S 3� ZLUG�JHIRUGHUW��GDVV�HV�DOOH�6\VWHPPRGXO�9HUVLRQHQ�

Y 9S 3� �DJJUHJLHUW�
,Q�$EVFKQLWW� ����� ZXUGHQ�3URGXNWV\VWHPH��EHU�GLH�.RSSOXQJ�HLQ]HOQHU�6\VWHPPRGXOH�GHILQLHUW�� 'LHVH� KDW� HUKHEOLFKH� $XVZLUNXQJHQ� DXI� HLQH� YHUVLRQLHUWH� (QWZLFNOXQJ�� 6\ V�WHPPRGXO�9HUVLRQHQ� VROOHQ� ZHLWJHKHQG� XQDEKlQJLJ� YRQHLQDQGHU� HQWZLFNH OW� ZHUGHQ�N|QQHQ��ZREHL�JOHLFK]HLWLJ�.RSSOXQJHQ�]ZLVFKHQ�6\VWHPPRGXOHQ�NRQVLVWHQW�VHLQ�VROOHQ��'D]X�ZHUGHQ�6\VWHPDUFKLWHNWXU �9HUVLRQHQ�HLQJHI�KUW�
'HILQLWLRQ��6\VWHPYHUVLRQVLGHQWLILNDWRU*HJHEHQ� VHL� HLQ�3URGXNWV\VWHP� 6 ��0LW� 69 9� ZLUG�GLH�0HQJH�DOOHU�P|JOLFKHQ�6\VWHPYHUVLRQVLGHQWLILNDWRUHQ EH]HLFKQHW�� 'LH� 0HQJH� LGHQWLIL]LHUW� H[LVWLHUHQGH�9HUVLRQHQ�HLQHV�3URGXNWV\VWHPV��
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)�U�MHGH�6\VWHPYHUVLRQ�H[LVWLHUW�JHQDX�HLQH�6\VWHPDUFKLWHNWXU �9HUVLRQ�
3URGXNWW\S�6\VWHPDUFKLWHNWXU�9HUVLRQ% *UXSSLHUW�6\VWHPPRGXO�9HUVLRQHQ��GLH�HLQHU�6\VWHPYHUVLRQ�]XJHK |UHQ�= 8QWHUVW�W]W� GLH� (LQKDOWXQJ� YRQ�.RPSDWLELOLWlWVDQIRUGHUXQJHQ� ]ZLVFKHQ� YHUVFKLHG H�QHQ�6\VWHPPRGXO�9HUVLRQHQ��$ �* 6\VWHPPRGXO�9HUVLRQ� DOOH�6\VWHPPRGXO�9HUVLRQHQ��GLH�]X�GHU�6\VWHPDUFKLWHNWXU�9HUVLRQ�JHK|UHQ��VLHKH�GLH�NRPPHQGHQ�$EVlW]H���% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH��* $JJUHJDWLRQHQ'HILQLWLRQ��=X�HLQHU�6\VWHPDUFKLWHNWXU�9HUVLRQ�JHK|UHQGH�6\VWHPPRGXO�9HUVLRQHQ*HJHEHQ� VHL� HLQ� 3URGXNWV\VWHPV� 6 XQG� HLQ 6\VWHPYHUVLRQVLGHQWLILNDWRU� 6Y 9� ��'LH�]X�HLQHU�6\VWHPDUFKLWHNWXU�9HUVLRQ�LQ�6\VWHPYHUVLRQ� Y �DJJUHJLHUWHQ�6\VWHP�PRGXO�9HUVLRQHQ�ZHUGHQ�PLW�GHU�0HQJH� Y 96 3� �EH]HLFKQHW��
+LOIVGHILQLWLRQ��1DFKIROJHU�2SHUDWRU� VXFF6HL� 8 HLQH� GLVNUHWH� WRWDO� JHRUGQHWH� 0HQJH�� )�U� ]ZHL� (OHPHQWH� �D E 8� VHL�� ��8VXFF D GHU�1DFKIROJHU�2SHUDWRU�I�U�8��ZHQQ�IROJHQGH�(LJHQVFKDIW�JLOW�� �� � � � �8E VXFF D D E X 8 X E X D E X � � � � � � z � � �
-HGH�6\VWHPPRGXO�9HUVLRQ� Y 9S 3� JHK|UW�JHQDX�HLQHU�6\VWHPDUFKLWHNWXU�9HUVLRQ�DQ��,Q�GHU�3UD[LV�P�VVHQ�DXIJUXQG�YRQ�(QWZLFNOXQJVIHKOHUQ�KlXILJ�QHXH�6HUYLFHYH UVLRQHQ�HLQHV�6\VWHPPRGXOV�DXVJHOLHIHUW�ZHUGHQ��7HLOZHLVH�ZHUGHQ�LQ�LKQHQ�]XVlW]OLFK�]XU�)HKOHUNR U�UHNWXU�GULQJHQGH�QHXH�$QIRUGHUXQJHQ�UHDOLVLHUW��'DYRQ�XQDEKlQJLJ�JHK|UHQ�GLH�6\VWH P�PRGXOH� GHU� JOHLFKHQ� 6\VWHPDUFKLWHNWXU �9HUVLRQ�ZLH� GDV�9RUJlQJHUPRGXO� DQ��'L HV� KDW�$XVZLUNXQJHQ�DXI�GLH�.RPSDWLELOLWlW�GHV�6\VWHPPRGXOV��'LHVHU�7DWVDFKH�WUlJW�IROJHQGHV�$[LRP�5HFKQXQJ�
(QWZLFNOXQJVD[LRP��=XRUGQXQJ�YRQ�6\VWHPPRGXO�9HUVLRQHQ�]X�6\VWHPDUFKLWHN�WXU�9HUVLRQHQ6HL� 6S� �XQG� V\V 6Y 9� HLQ�6\VWHPYHUVLRQVLGHQWLILNDWRU��(V�ZLUG�JHIRUGHUW�� � � �V\V VY Y V\V 9 V\VY 9 S 6 Y Y VXFF Y� � � � b �(LQH� 6\VWHPPRGXO�9HUVLRQ� YS JHK|UW� ]X� GHU� 6\VWHPYHUVLRQ� V\VY6 GHV� QlFKVWNOHLQHUHQ�1DFKEDUQ� V\VY YRQ� Y�� 'LH� (LQKDOWXQJ� GHU� .RPSDWLELOLWlW� ]ZLVFKHQ� XQWHUVFKLHGOLFKHQ�6\VWHPPRGXO�9HUVLRQHQ�ZLUG� LP�5DKPHQ�GLHVHU�$UEHLW�DOV�$XIJDEH�GHV�(QWZLFNOXQJ V�SUR]HVVHV�DQJHVHKHQ��'HWDLOV�KLHU]X�ZHUGHQ�LQ�$EVFKQLWW� ����� YRUJHVWHOOW�
%HLVSLHO�$QJHQRPPHQ�� GDV� 3URGXNWV\VWHP�36\VWHP�ZXUGH� ELVKHU�PLW� GUHL� 9HUVFKLHGHQHQ�6\VWHPYHUVLRQHQ��9������9������ XQG�9����� DXVJHOLHIHUW��'DV�6RIWZDUHSURGXNW�3��XQG� %DVLVPRGXO� %� H[LVWLHUHQ� MHZHLOV� EHUHLWV� VHLW� GHU� 9HUVLRQ� 9� ����� 3�� ZXUGH�QDFKHLQDQGHU�LQ�GHQ�DXIVWHLJHQGHQ�9HUVLRQHQ�9������9�������9������9�����XQG�9�����DXVJHOLHIHUW��%�H[LVWLHUW� LQ�9HUVLRQHQ�9������9������9������9�����XQG�9�����'DPLW�
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JHK|UHQ�3��LQ�9������9�������XQG�9�����EH]LHKXQJVZHLVH�%�LQ�9�����XQG�9����]XU�6\VWHPDUFKLWHNWXU�9HUVLRQ�9������3��LQ�9�����XQG�%�LQ�9�����XQG�9�����]X�36\VWHP�9�����XQG�VFKOLH�OLFK�3��LQ�9�����EH]LHKXQJVZHLVH�%�LQ�9�����]X�36\VWHP�9�����
,Q�GHU�3UD[LV�LVW�GLH�=XJHK|ULJNHLW�HLQHU�6\VWHPPRGXO �9HUVLRQ�]X�HLQHU�6\VWHPDUFKLWHN�WXU�9HUVLRQ�KlXILJ� DXV�GHU� VSH]LHOOHQ�1XPPHULHUXQJ�GHU�9HUVLRQVLGHQWLILNDWRUHQ�DEOH V�EDU��6R�VLQG�LP�YRULJHQ�%HLVSLHO�GLH�HUVWH�=LIIHU�GHU�9HUVLRQVQXPPHU�GHU�6\VWHPPRGXO �9HUVLRQHQ�XQG�]XJHK|ULJHU�6\VWHPDUFKLWH NWXU�9HUVLRQHQ�MHZHLOV�JOHLFK�
,Q�$QDORJLH�]X�6\VWHPPRGXO �9HUVLRQHQ�ZHUGHQ�0RGXOVFKQLWWVWHOOHQ �9HUVLRQHQ�GHILQLHUW��
3URGXNWW\S�0RGXOVFKQLWWVWHOOHQ�9HUVLRQ% 5HSUlVHQWDWLRQ�GHV�,QNUHPHQWV�HLQHU�0RGXOVFKQLWWVWHOOH�I�U�HLQH�HLQ]LJH�9HUV LRQ�= ,VW�*UXQGODJH�GHU�6SH]LILNDWLRQ�XQG�(QWZLFNOXQJ�HLQHU�9HUVLRQ�HLQHU�0R GXOVFKQLWW�VWHOOH��$JJUHJLHUWH�$QIRUGHUXQJHQ�ZHUGHQ�LQ�GHU�(QWZLFNOXQJ�JHSODQW�XQG�YH UIROJW�$ �* � $QIRUGHUXQJ��JHSODQW�� DJJUHJLHUW�DOOH�$QIRUGHUXQJHQ��GLH�LQQHUKDOE�GHU�DVVR] L�LHUWHQ�9HUVLRQ�LQ�GHU�0RGXOVFKQLWWVWHOOHQ �9HUVLRQ�]XU�5HDOLVLHUXQJ�JHSODQW�VLQG�� $QIRUGHUXQJ��UHDOLVLHUW�� DJJUHJLHUW�DOOH�$QIRUGHUXQJHQ��GLH�LQQHUKDOE�GHU�DVV R�]LLHUWHQ�9HUVLRQ�LQ�GHU�0RGXOVFKQLWWVWHOOHQ �9HUVLRQ�EHUHLWV�UHDOLVLHUW�ZRUGHQ�VLQG�% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH��* $JJUHJDWLRQHQ
'HILQLWLRQ��0RGXOVFKQLWWVWHOOHQ�9HUVLRQ6HL� 90 0 9� u � GLH�0HQJH� DOOHU� WDWVlFKOLFK� H[LVWLHUHQGHQ�.RPELQDWLRQHQ�YRQ�0RGXOVFKQLWWVWHOOHQ� P 0� PLW� 9HUVLRQVLGHQWLILNDWRUHQ� Y 9� �� 90 ZLUG� GLH�0HQJH� DOOHU� 0RGXOVFKQLWWVWHOOHQ�9HUVLRQHQ� JHQDQQW�� (LQH� 0RGXOVFKQLWWVWHOOHQ�9HUVLRQ�ZLUG�PLW � � �YP P Y �EH]HLFKQHW��
$QDORJ�]X�6\VWHPPRGXOHQ�EHVWHKW� DXFK�]ZLVFKHQ� 90 XQG� 0 9u LQ�GHU�5HJHO�NHLQH�*OHLFKKHLW��(LQH�ZHLWHUH�$QDORJLH� ]X�6\VWHPPRGXO HQ� LVW� GLH�)RUGHUXQJ�QDFK�GHU�([L V�WHQ]�YRQ�0RGXOVFKQLWWVWHOOHQ�9HUVLRQHQ�I�U�MHGH�0RGXOVFKQLWWVWHOOH�
(QWZLFNOXQJVD[LRP��([LVWHQ]�YRQ�0RGXOVFKQLWWVWHOOHQ�9HUVLRQHQ� X 9P 0 X 9 P 0� � � � � �
(QWZLFNOXQJVD[LRP��=XVDPPHQKDQJ�]ZLVFKHQ�0RGXOVFKQLWWVWHOOHQ�XQG�0RGXO�VFKQLWWVWHOOHQ�9HUVLRQHQ)�U�HLQH�0RGXOVFKQLWWVWHOOH� P 0� ZLUG�JHIRUGHUW��GDVV�VLH�DOOH�0RGXOVFKQLWWVWHO�OHQ�9HUVLRQHQ�PLW� Y 9P 0� �DJJUHJLHUW�
'HILQLWLRQ��9RQ�6\VWHPPRGXOHQ�JHIRUGHUWH�XQG�HUI�OOWH�0RGXOVFKQLWWVWHOOHQ6HL�I�U� S 3� �� Y 9� Y 9S 3� HLQH�6\VWHPPRGXO�9HUVLRQ�XQG� 90 �GLH�0HQJH�DOOHU�0RGXOVFKQLWWVWHOOHQ�9HUVLRQHQ�� $QDORJ� ]X� HQWVSUHFKHQGHQ� 0HQJHQ� GHU� 6\VWHP�VLFKW�EH]HLFKQHW�
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��� 'LH�HQGOLFKH�7HLOPHQJH� YIRUG 9S0 0�GLH�0HQJH�DOOHU�YRQ� YS JHIRUGHUWHQ�0RGXOVFKQLWWVWHOOHQ �9HUVLRQHQ�XQG��� 'LH�HQGOLFKH�7HLOPHQJH� YHUI 9S0 0�GLH�0HQJH�DOOHU�YRQ� YS HUI�OOWHQ�0RGXOVFKQLWWVWHOOHQ�9HUVLRQHQ�
0RGXOVFKQLWWVWHOOHQ�VLQG�HQJ�PLW�GHP�6\VWHPPRGXO�JHNRSSHOW��GDV�VHLQH�$QIRUGHUX QJHQ�HUI�OOHQ�VROO��9HUHLQIDFKHQG�VROOHQ�QXU�0RGXOVFKQLWWVWHOOHQ�PLW�GHQ�VHOEHQ�9HUVLRQVLGH Q�WLILNDWRUHQ�H[LVWLHUHQ��ZLH�6\VWHPPRGXOH��GLH�VLH�UH DOLVLHUHQ��*OHLFK]HLWLJ�VROOHQ�DXFK�QXU�GLHVH�]X�6\VWHPPRGXO�9HUVLRQHQ�DJJUHJLHUW�VHLQ�
(QWZLFNOXQJVD[LRP��=XVDPPHQKDQJ�]ZLVFKHQ�0RGXOVFKQLWWVWHOOHQ�XQG�6\VWHPPR�GXOHQ6HL� S 3� HLQ�6\VWHPPRGXO�XQG� HUISP 0� HLQH�0RGXOVFKQLWWVWHOOH��GLH� S HUI�OOW��(V�ZLUG�JHIRUGHUW�� Y 9 Y 9Y 9 P 0 S 3� � � � � � � �XQG� YHUIY 9 Y 9 Y SY 9 P 0 S 3 P 0� � � � � � � XQG� YHUIX SY 9 X 9 X Y P 0� � � � � z �'XUFK� GLH� HQJH� .RSSOXQJ� ]ZLVFKHQ�0RGXOVFKQLWWVWHOOHQ �9HUVLRQHQ� PLW� 6\VWHPPRGXO �9HUVLRQHQ� LVW� NHLQH� JHVRQGHUWH� 9HUVLRQVSODQXQJ� I�U� 0RGXOVFKQLW WVWHOOHQ� HUIRUGHUOLFK��'LHV�ZLUG�LP�DQVFKOLH�HQGHQ�8QWHUDEVFKQLWW�HUOl XWHUW��
9HUVLRQVSODQXQJ�XQG�5HDOLVLHUXQJ�YRQ�$QIRUGHUXQJHQ,Q� GLHVHP� 8QWHUDEVFKQLWW� ZHUGHQ� 5HDOLVLHUXQJV]XVWlQGH� YRQ�$QIRUGH UXQJHQ� LQ� YHUVLR�QLHUWHQ� 3URGXNWV\VWHPHQ� EHKDQGHOW�� 'D]X� ZLUG� ]XQlFKVW� GHU� 5HDOLVLHUXQJVVWDWXV� I�U�YHUVLRQLHUWH�6\VWHPPRGXOH�GHILQLHUW�
'HILQLWLRQ��5HDOLVLHUXQJVVWDWXV�YRQ�$QIRUGHUXQJHQ�HLQHV�YHUVLRQLHUWHQ�3URGXNWV\V�WHPV6HL� Y 9S 3� HLQH�6\VWHPPRGXO�9HUVLRQ��'DQQ�EHGHXWHQ�IROJHQGH�0HQJHQ��x ��YSO SOS WS W5 5� �DOOH� LQ� YS ]XP� =HLWSXQNW� W 7� ]XU� 5HDOLVLHUXQJ� JHSODQWHQ� $QIRUGHUXQJHQ��HQWVSULFKW� PLW� JHSODQW� DJJUHJLHUWHQ� $QIRUGHUXQJHQ� GHU� 6\VWHPPRGXO�9HUVLRQ��x � �YU US W S W5 5� �DOOH�LQ� YS ]XP�=HLWSXQNW� W 7� UHDOLVLHUWHQ�$QIRUGHUXQJHQ��HQWVSULFKW�PLW�UHD�OLVLHUW�DJJUHJLHUWHQ�$QIRUGHUXQJHQ�GHU�6\VWHPPRGXO�9HUVLRQ��
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%HLVSLHO��*HSODQWH�$QIRUGHUXQJHQ�HLQHU�6\VWHPPRGXO�9HUVLRQ'LH�*UDILN�LQ�$EELOGXQJ��� YHUDQVFKDXOLFKW�DOV�%HLVSLHO�GLH�0HQJH� Y
SOS5 �

S
9HUVLRQ

5HDOLV
LHUXQJ

VVWDWX
V6\VWHPPRGXO

SO
U ��� ���

Y

Y
SOS5

S
9HUVLRQ

5HDOLV
LHUXQJ

VVWDWX
V6\VWHPPRGXO

SO
U ��� ���

Y

Y
SOS5

$EELOGXQJ��� ± 'LPHQVLRQHQ�HLQHV�YHUVLRQLHUWHQ�3URGXNWV\VWHPV'LH�3ODQXQJ�XQWHUOLHJW�HLQHU�]HLWOLFKHQ�'\QDPLN��VRODQJH�QLFKW�HQGJ�OWLJ�IHVWJHOHJW�ZR U�GHQ�LVW��ZHOFKH�$QIRUGHUXQJHQ�WDWVlFKOLFK�UHDOLVLHUW�ZHUGHQ�VROOHQ�
'HILQLWLRQ��(QGJ�OWLJHU�5HDOLVLHUXQJVVWDWXV�YRQ�9HUVLRQHQ6HL�HLQH�6\VWHPPRGXO�9HUVLRQ� Y 9S 3� ��'DQQ�EHGHXWHQ�x SOS5 Y �DOOH�HQGJ�OWLJ�]XU�5HDOLVLHUXQJ�LQ� YS �JHSODQWHQ�$QIRUGHUXQJHQ�

x USY5 �DOOH�HQGJ�OWLJ�LQ� YS UHDOLVLHUWHQ�$QIRUGHUXQJHQ�
'HU� (LQIDFKKHLW� KDOEHU� ZLUG� DQJHQRPPHQ�� GDVV� DOOH� UHDOLVLHUWHQ� $QIRUG HUXQJHQ� QDFK�LKUHU�5HDOLVLHUXQJ� LPPHU� QRFK� J�OWLJ� VLQG�� DOVR� YRP�6RIWZDUHDQZHQGHU� JHIRUGHUW�ZH U�GHQ��'DPLW�PXVV�QLFKW�PHKU�]ZLVFKHQ�MHPDOV�JHSODQWHQ�XQG�UHDOLVLHUWHQ�$QIRUGHUX QJHQ�XQWHUVFKLHGHQ�]X�ZHUGHQ��'LH�0HQJH�ZLUG�IRU WDQ�PLW� USY5 EH]HLFKQHW��
,Q�GHU�3UD[LV�LVW�]HLWZHLVH�DXIJUXQG�IDOVFK�HLQJHVFKlW]WHU�$XIZlQGH�RGHU�QHXHU�$QIRUG H�UXQJHQ� HLQH� 8PSODQXQJ� GHU� 9HUVLRQV]XRUGQXQJ� HLQ]HOQHU� $QIRUGHUXQJHQ� HUIRUGHUO LFK��'DKHU� P�VVHQ� QLFKW� DOOH� LUJHQGZDQQ� I�U� HLQH� 9HUVLRQ� JHSODQWHQ� $ QIRUGHUXQJHQ� DXFK�WDWVlFKOLFK� LQ�GHU�6\VWHPPRGXO �9HUVLRQ� YS UHDOLVLHUW�ZHUGHQ��(QGJ�OWLJ�UHDOLVLHUWH�$ Q�IRUGHUXQJHQ�HLQHU�9HUVLRQ�VWHKHQ�HUVW�]XP�)H UWLJVWHOOXQJVWHUPLQ IHVW�
(QWZLFNOXQJVD[LRP��,Q�HLQHU�6\VWHPPRGXO�9HUVLRQ�JHSODQWH�$QIRUGHUXQJHQ6HL��HLQH�6\VWHPPRGXO�9HUVLRQ�HLQHV�3URGXNWV\VWHPV�6�PLW� �S 6 Y 9� � ��GDQQ�ZLUG�JHIRUGHUW�

�� �� � �� � YY WSO UY 9 S WSS 3 W 7 5 W 7 5I� �� � z � � �'DV�KHL�W��I�U�MHGH�6\VWHPPRGXO�9HUVLRQ�ZHUGHQ�$QIRUGHUXQJHQ�]XU�5HDOLVLHUXQJ�JHSODQW�XQG�DXFK�WDWVlFKOLFK�UHDOLVLHUW�



��

'HILQLWLRQ��)HUWLJVWHOOXQJVWHUPLQ�HLQHU�6\VWHPPRGXO�9HUVLRQ'HU� )HUWLJVWHOOXQJVWHUPLQ UHDG\W 7� HLQHU� 6\VWHPPRGXO�9HUVLRQ� Y 9S 3� LVW� GHU�=HLWSXQNW�PLW�IROJHQGHQ�(LJHQVFKDIWHQ����� � �� � � � �� Y W Y UHDG\SO SOUHDG\ S S WW 7 W 7 W W W 5 5I I� � �� � � d � z �  ����� �Y UHDG\SOS W5 I �XQG���� �� � �� YSOUHDG\ S WW 7 W W 5 I� � � d  
'HU�)HUWLJVWHOOXQJVWHUPLQ�EHVFKUHLEW�GHQ�=HLWSXQNW��DQ�GHP�NHLQH�$QIRUG HUXQJ�PHKU�I�U�HLQH�6\VWHPPRGXO�9HUVLRQ�JHSODQW�LVW��9RP�)HUWLJVWHOOXQJVWHUPLQ�DQ�VWDUWHW�LQ�GHU�3UD[LV�GLH�$XVOLHIHUXQJ�GHU�6\VWHPPRGXO �9HUVLRQ� YS ��'HU�7HUPLQ�OlVVW�VLFK�OHLFKW�LGHQWLIL]L H�UHQ��ZHQQ�GHU�5HDOLVLHUXQJVVWDWXV�DOOHU�$QIRUGHUXQJHQ�YHUIRO JW�ZLUG��
(QWZLFNOXQJVD[LRP��(QGJ�OWLJ�UHDOLVLHUWH�$QIRUGHUXQJHQ�HLQHU�6\VWHPPRGXO�9HUVLRQ6HL� UHDG\W 7� � GHU� )HUWLJVWHOOXQJVWHUPLQ� HLQHU� 6\VWHPPRGXO�9HUVLRQ� Y 9S 3� �� (V�ZLUG�JHIRUGHUW�

Y �Y UHDG\U US S W5 5 ,Q� GHU� 3UD[LV� ZLUG� YHUVXFKW�� GHQ� )HUWLJVWHOOXQJVWHUPLQ� P|JOLFKVW� JXW� YRUDXV]XSODQHQ��'D]X�GLHQW�GLH�)HVWOHJXQJ�HLQHU�)ULVW��DE�GHU�NHLQH�bQGHUXQJHQ�DQ�GHU�9HUVLRQVSO DQXQJ�HLQHU�6\VWHPPRGXO�9HUVLRQ�PHKU�]XJHODVVHQ�ZHUGHQ��(LQH�)ULVW� LVW�HLQHUVHLWV�Q| WLJ��XP�VRJHQDQQWH�0RYLQJ�7DUJHWV�]X�YHUPHLGHQ��'DUXQWHU�ZLUG�HLQ�HZLJHV�+LQDX VVFKLHEHQ�GHU�JHSODQWHQ�$XVOLHIHUXQJV]HLW�HLQHU�QHXHQ�9HUVLRQ�HLQHV�6\VWHPSURGXNWV�YHUVWDQGHQ��$ Q�GHUHUVHLWV�VROO�GLH�3ODQXQJ�YRQ�7HVWV�GHV�6RIWZDU HV\VWHPV�ZHLWJHKHQG�SDUDOOHO�]X� GHUHQ�,PSOHPHQWLHUXQJ�P|JOLFK� VHLQ��:HVHQWOLFKH� %DVLV� KLHUI�U� LVW� HLQH� HQGJ�OWLJH�$QIRUG H�UXQJVVSH]LILNDWLRQ� I�U� GDV� 6RIWZDUHV\VWHP� EH]LHKXQJVZHLVH� HLQ]HOQHU� 6\VWHPP RGXO�9HUVLRQHQ��'LH�)ULVW�ZLUG�ZLH�IROJW�GHILQLHUW�
'HILQLWLRQ��)ULVW�GHU�9HUVLRQVSODQXQJ6HL� UHDG\W 7� � GHU� )HUWLJVWHOOXQJVWHUPLQ� HLQHU� 6\VWHPPRGXO�9HUVLRQ� Y 9S 3� ��'HU�=HLWSXQNW� � �� UHDG\W 7 W W� � PLW�IROJHQGHQ�(LJHQVFKDIWHQ�

� � �� Y Y Y
SO U UUHDG\ S W S W SW 7 W W W 5 5 5� � � d d �  ZLUG�DOV )ULVW�I�U�GLH�9HUVLRQVSODQXQJ�EH]HLFKQHW

,Q�GHU�3UD[LV�HUIROJW�ELVKHU�HLQH�LVROLHUWH�3ODQXQJ�GHU�QlFKVWHQ�]X�UHDOLVLHUHQGHQ�9HUVLRQ��$QIRUGHUXQJHQ��GLH�HUVW�LQ�VLFK�DQVFKOLH�HQGHQ�9HUVLRQHQ�UHDOLVLHUW�ZHUGHQ�VROOHQ��ZH U�GHQ�PHLVW�JDU�QLFKW�RGHU�QXU�XQV\VWHPDWLVFK�VSH]LIL]LHUW��'DGX UFK�ZLUG�GLH�0|JOLFKNHLW�HLQHV�YRUDXVVFKDXHQGHQ�'HVLJQV�GHU�6RIWZDUH�QLFKW�DXVUHLFKHQG�JHQXW]W��
9RUUDXVVHW]XQJ�HLQHU�YRUDXVVFKDXHQGHQ�3ODQXQJ� LVW�GLH�HLQGHXWLJH�=XRUGQXQJ�YRQ�$ Q�IRUGHUXQJHQ� ]X� 6\VWHPPRGXO �9HUVLRQHQ�� 'D� QXU� I�U� HLQH� EHVWLPPWH� $Q]DKO� N�QIW LJHU�9HUVLRQHQ� HLQH� DXVUHLFKHQGH� 3ODQXQJVVLFKHUKHLW�P|JOLFK� LVW�� HUIROJW� QXU� I�U� GLHVH� HLQH�H[SOL]LWH�3ODQXQJ��)�U�ZHLWHU�LQ�GLH�=XNXQIW�UHLFKHQGH�9HUVLRQHQ��ZHUGHQ�$QIRUG HUXQJHQ�



��

QXU�JHVDPPHOW�XQG�]X�HLQHP�VSlWHUHQ�=HLWSXQNW�H[SOL]LW�DXI�9HUVLRQHQ�YHUWHLOW�� )ROJHQ�GHV�$[LRP�EHVFKUHLEW�GLHVHQ�=XVDPPHQKDQJ�
(QWZLFNOXQJVD[LRP��9HUWHLOXQJ�JHSODQWHU�$QIRUGHUXQJHQ�DXI�6\VWHPPRGXO�9HUVLRQHQ6HL� UHDG\W 7� �GHU�)HUWLJVWHOOXQJVWHUPLQ�GHU�]XOHW]W�IHUWLJJHVWHOOWHQ�9HUVLRQ�GHV�6\V�WHPPRGXOV�S�]XP�=HLWSXQNW� W 7� �� ^ `PD[ UHDG\X Y 9 W W � d �GHU�]XJHK|ULJH�9HUVL�RQVLGHQWLILNDWRU�� Z 9� �GHU�JU|�WH�H[SOL]LW�JHSODQWH�N�QIWLJH�9HUVLRQVLGHQWLILNDWRU�XQG� �SOS W5 f �GLH�0HQJH�DOOHU�$QIRUGHUXQJHQ��GHUHQ�5HDOLVLHUXQJ�QDFK�GHU�OHW]WHQ�H[�SOL]LW�JHSODQWHQ�6\VWHPPRGXO�9HUVLRQ�JHSODQW�LVW��'DQQ�ZLUG�JHIRUGHUW�

^ ` �YSO SO SOS�W S �W S WY 9 X Y Z5 5 5 f� � d �� �
'DV�$[LRP�HQWKlOW�GUHL�ZHVHQWOLFKH�$XVVDJHQ�x 'LH� 3ODQXQJ� YRQ� $QIRUGHUXQJHQ� HUIROJW� �EHU� PHKUHUH� N�QIWLJH� 9HUVLRQHQ� YRUDX V�VFKDXHQG�x (V�N|QQHQ� QXU�$QIRUGHUXQJHQ� I�U�N�QIWLJH�QRFK�QLFKW� IHUWLJJHVWHOOWH�6\VWHPPRGXO �9HUVLRQHQ�JHSODQW�VHLQ�x (V�ZHUGHQ� QXU� GLH�9HUVLRQHQ�PLW� GHQ�9HUVLRQVLGHQWLILNDWRUHQ� �X � ELV� Z H[SOL]LW�JHSODQW�=XU�)HUWLJVWHOOXQJ�HLQHU�9HUVLRQ�P�VVHQ�DOOH�OHW]WHQGOLFK�GDI�U�JHSODQWH�$QIRUGHUX QJHQ�UHDOLVLHUW�ZHUGHQ�� 0LW�GHU�5HDOLVLHUXQJ�HLQHU�$QIRUGHUXQJ� LQQHUKDOE�HLQHU�9HUVLRQ�VLQG�YHUEUDXFKEDUH�$QIRUGHUXQJHQ�LQVJHVDPW�UHDOLVLHUW�
(QWZLFNOXQJVD[LRP��5HDOLVLHUXQJ�YHUEUDXFKEDUHU�$QIRUGHUXQJHQ6HL� Y 9S 3� HLQH� 6\VWHPPRGXO�9HUVLRQ� HLQHV� 3URGXNWV\VWHPV� 6 3� ]X� HLQHP�=HLWSXQNW� W 7� � XQG� � SHUPSO6 W W5 5� � SHUPDQHQW� JHSODQWH�$QIRUGHUXQJHQ��'DQQ�ZLUG�JHIRUGHUW�

��� SHUPY SOU F US W S W6 WU 5 U 5 U 5 U 5 U 5� � � � � � � � �'HU�=XVDPPHQKDQJ�]ZLVFKHQ�SHUPDQHQWHQ�$QIRUGHUXQJHQ�XQG�GHUHQ�5HDOLVLHUXQJVVW D�WXV�ZLUG�LP�DQVFKOLH�HQGHQ�$EVFKQLWW�HUOlXWHUW�
'DXHUKDIWLJNHLW�YRQ�$QIRUGHUXQJHQ,Q� $EVFKQLWW� ����� ZXUGH� ]ZLVFKHQ� YHUEUDXFKEDUHQ� XQG� SHUPDQHQWHQ� $QIRUGHUX QJHQ�XQWHUVFKLHGHQ��'LHVH�8QWHUVFKHLGXQJ�ZXUGH�YRUJHQRPPHQ��XP��EHU�GLH�=HLWGDXHU�$X V�VDJHQ�WUHIIHQ�]X�N|QQHQ��LQ�GHU�HLQH�$QIRUGHUXQJ�H[SOL]LW�LQ� GHU�3ODQXQJ�EHU�FNVLFKWLJW�ZHUGHQ�PXVV��%LVKHU�ZXUGH�EHL�YHUEUDXFKEDUHQ�$QIRUGHUXQJHQ�LPSOL]LW�GDYRQ�DXVJHJD Q�JHQ�� GDVV� VLH� LQQHUKDOE� HLQHU� HLQ]LJHQ�9HUVLRQ� UHDOLVLHUW�ZH UGHQ� N|QQHQ��$XFK�GLHV� LVW�QLFKW�LPPHU�GHU�)DOO��,Q�GHU�3UD[LV�ZXUGHQ�YHUVFKLHGHQHQ�6RQ GHUIlOOH��EHU�GLH�'DXHUKDI�WLJNHLW�YRQ�$QIRUGHUXQJHQ�LGHQWLIL]LHUW��'LHVH�KDEHQ�XQWHUVFKLHGOLFKH�$XVZL UNXQJHQ�DXI�GLH�9HUVLRQVSODQXQJ�



��

�� $QIRUGHUXQJHQ�� GLH� �EHU� PHKUHUH� 9HUVLRQHQ� KLQZHJ� UHDOLVLHUW� ZHUGHQ� � 0XOWL�9HUVLRQV�$QIRUGHUXQJHQ��� 'LHV� LVW� GDQQ� GHU� )DOO� ZHQQ� EHLVSLHOVZHLVH� YHUI�JEDUH�5HVVRXUFHQ� RGHU� =HLW� QLFKW� ]XU� 5HDOLVLHUXQJ� LQQHUKDOE� HLQHU� 9HUVLRQ� DXVUHLFKHQ��+lXILJ�ZHUGHQ�KLHU�]XQlFKVW�=ZLVFKHQO|VXQJHQ�I�U�HLQH�$QIRUGHUXQJ�UHDOLVLHUW��'L H�VH�YHUEOHLEHQ�LQ�GHU�6RIWZDUH�PLQGHVWHQV�VR�ODQJH��ELV�GLH�5HDO LVLHUXQJ�GHU�2ULJLQDO�$QIRUGHUXQJ�DEJHVFKORVVHQ�LVW�
�� $QIRUGHUXQJHQ��GLH�SHUPDQHQW�JHOWHQ��3HUPDQHQWH�$QIRUGHUXQJHQ���'LHVH�ZXUGHQ�LQ�$EVFKQLWW������ HLQJHI�KUW�
�� $QIRUGHUXQJHQ��GLH�YRQ�=HLW� ]X�=HLW�GLH�(QWVWHKXQJ�DQGHUHU�$QIRUGH UXQJHQ�EHGLQ�JHQ��6R�NDQQ�]XP�%HLVSLHO�HLQH�$QIRUGHUXQJ�EHVWHKHQ��GDVV�GDV�6WDQGDUGVRIWZDU H�V\VWHP�LPPHU�NRPSDWLEHO�]XU�QHXHVWHQ�9HUVLRQ�GHV�EDVLHUHQGHQ�%HWULHEVV\VWHPV�LVW��(LQ�9HUVLRQVZHFKVHO� GHV�%HWULHEVV\VWHPV� EHGLQJW� GDQQ� HLQH�5HLKH� YRQ�QHXHQ�$ Q�IRUGHUXQJHQ�DQ�GDV�6WDQGDUGVRIWZDUHV\VWHP��GHUHQ�8PVHW]XQJ�GLHVH�.RPSDWLELOLWlW�ZLHGHUKHUVWHOOW��'LH�$QIRUGHUXQJ�QDFK�GHU�.RPSDWLELOLWlW�JHK|UW�]XU�0HQJH�GHU� EH�GLQJWHQ�$QIRUGHUXQJHQ�
=XU� ,QWHJUDWLRQ� YRQ� $QIRUGHUXQJHQ� XQWHUVFKLHGOLFKHU� 'DXHUKDIWLJNHLW� LQ� GDV� 0RGHO O��ZHUGHQ� ZHLWHUH� 0HQJHQ� XQG� %HGLQJXQJHQ� ]ZLVFKHQ� $QIRUGHUX QJHQ� IHVWJHOHJW�� 'LHVH�GLHQHQ�ZLHGHUXP�GHU�NRQWLQXLHUOLFKHQ�.RQVLVWHQ]HUKDOWXQJ�GHU�9HUVLRQVSODQXQJ��,Q�GHQ�IROJHQGHQ�$EVlW]HQ�ZLUG�MHGHU�GHU�GUHL�)lOOH�EHWUDF KWHW�
0XOWL�9HUVLRQV�$QIRUGHUXQJHQ�� )�U� 0XOWL�9HUVLRQV�$QIRUGHUXQJHQ� ZHUGHQ� VRZRKO�GLH�$XIWHLOXQJ�GHU�5HDOLVLHUXQJ�GHU�$QIRUGHUXQJHQ�DXI�PHKUHUH�9HUVLRQHQ�XQG�DOV�DXFK�GLH�(LQI�KUXQJ�YRQ�=ZLVFKHQO|VXQJHQ�EHWUDFKWHW�
%HLVSLHO�(LQ�+70/�%URZVHU� HQWKlOW� HLQH� HLQIDFKH�(GLWRUIXQNWLRQ��.XU]� YRU� GHU�$XVOLHIH�UXQJ�GHU�QHXHQ�9HUVLRQ�GHV�%URZVHUV�ZLUG�HLQ�QHXHU�6WDQGDUG�I�U�+70/�YHUDE�VFKLHGHW�� 'HU� %URZVHU� VROO� GLHVHQ� QHXHQ� 6WDQGDUG� EHU�FNVLFKWLJHQ�� 8P� GLH�$XVOLHIHUXQJ�QLFKW�]X�YHU]|JHUQ�ZLUG�EHVFKORVVHQ��LQ�GHU�DNWXHOOHQ�9HUVLRQ�QXU�GLH�'DUVWHOOXQJ�GHV�QHXHQ�6WDQGDUGV�HLQ]XEDXHQ��1HXH�(GLWRUIXQNWLRQHQ�VROOHQ�HUVW�LQ�GHU�QDFKIROJHQGHQ�9HUVLRQ�LQWHJULHUW�ZHUGHQ�
$XIWHLOXQJ�DXI�9HUVLRQHQ��'LH�5HDOLVLHUXQJ�HLQHU�0XOWL �9HUVLRQV�$QIRUGHUXQJ�YHUWHLOW�VLFK��EHU�PHKUHUH�9HUVLRQHQ��'D]X�PXVV�HLQH�$QIRUGHUXQJ�LQ�7HLO DQIRUGHUXQJHQ�DXIJH�WHLOW�ZHUGHQ��ZRYRQ�MHGH�LQ�HLQHU�DQGHUHQ�9HUVLRQ�UHDOLVLHUW�ZLUG��'LH�LQ�$EVFKQLWW� �����HUZlKQWH� $JJUHJDWLRQ� YRQ� 09�7HLODQIRUGHUXQJHQ� LVW� DXI� HLQH� +LHUDUFKLHHEHQH� E H�VFKUlQNW��(LQH�$QIRUGHUXQJ��GLH�09�7HLO�HLQHU�DQGHUHQ�$QIRUGHUXQJ�LVW��NDQQ�QLFKW�DXFK�QRFK�LKUHUVHLWV�09�7HLOH�DJJUHJLHUHQ��'HV�ZHLWHUHQ�N|QQHQ�QXU�QRUPDOH�$QIRUG HUXQJHQ�RGHU�=ZLVFKHQO|VXQJHQ�DJJUHJLHUW�VHLQ��'DGXUFK�N|QQHQ�09 �7HLODQIRUGHUXQJHQ�HLQGHX�WLJ�]X�9HUVLRQHQ�]XJHRUGQHW�ZHUGHQ��
'HILQLWLRQ��0XOWL�9HUVLRQV�$QIRUGHUXQJ6HL� W 7� HLQ�=HLWSXQNW�XQG� WSPY 5U �� $QIRUGHUXQJ�HLQHV�6\VWHPPRGXOV� S 6� ��GLH�DOV�09�7HLO�$QIRUGHUXQJHQ��L��=�� � �PYU W S W5 5� ��PLW�IROJHQGHQ�(LJHQVFKDIWHQ�DJJUH�JLHUW�



��

����3ODQXQJ� � � � ��PYSO SO UPY S W U W S W S WU 5 U 5 U 5 U 5� �� � � � �����5HDOLVLHUXQJ� � � �� � �PY U UU W S W PY S WU 5 U 5 U 5� � � � �����9HUVLRQVSODQXQJ� ^ `� � �PD[ _ �PY Y XSO SOU W PYS W S WX Y 9 U 5 U 5 U 5 � � � � � �'DQQ�ZLUG� PYU �DOV�0XOWL�9HUVLRQV�$QIRUGHUXQJ�EH]HLFKQHW�09�7HLODQIRUGHUXQJHQ� HLQHU� 0XOWL �9HUVLRQV�$QIRUGHUXQJ ZHUGHQ� LQ� GHU� 5HJHO� LQ� MH�ZHLOV�XQWHUVFKLHGOLFKH�9HUVLRQHQ�HLQJHSODQW��=XU�(UOlXWHUXQJ�GHU�'HILQ LWLRQ�
��� 3ODQXQJ�� MHGH� DOV� 09�7HLODQIRUGHUXQJ� ZLUG� ]XU� 5HDOLVLHUXQJ� J HSODQW�� VREDOG� GLH�0XOWL�9HUVLRQV�$QIRUGHUXQJ�JHSODQW�ZLUG���� 5HDOLVLHUXQJ��GXUFK�GLH�5HDOLVLHUXQJ�DOOHU�DOV�09�7HLO�DJJUHJLHUWHQ�$QIRUGHUXQJHQ�JLOW�GLH�0XOWL�9HUVLRQV�$QIRUGHUXQJ�DOV�UHDOLVLHUW���� 9HUVLRQVSODQXQJ��HLQH�0XOWL �9HUVLRQV�$QIRUGHUXQJ�ZLUG�LQ�GLH�K|FKVWH�9H UVLRQ�]XU�5HDOLVLHUXQJ�HLQJHSODQW��LQ�GHU�HLQH�LKUHU�09 �7HLODQIRUGHUXQJHQ�JHSODQW�LV W�
'D�0XOWL�9HUVLRQV�$QIRUGHUXQJHQ� LQQHUKDOE� HLQHU� HLQ]LJHQ�9HUVLRQ� H[SOL]LW� HLQJHSODQW�VLQG��EOHLEHQ�VlPWOLFKH�$[LRPH�J� OWLJ�
%HLVSLHO��0XOWL�9HUVLRQV�$QIRUGHUXQJ'LH� $QIRUGHUXQJ� Ä,QWHJUDWLRQ� GHV� QHXHQ� +70/�6WDQGDUGV³� ZLUG� LQ� ]ZHL� 09�7HLODQIRUGHUXQJHQ�DXIJHWHLOW��Ä,QWHJUDWLRQ�GHV�QHXHQ�+70/�6WDQGDUGV�LQ�GHU�9L�VXDOLVLHUXQJ³�XQG�Ä,QWHJUDWLRQ�GHV�QHXHQ�+70/�6WDQGDUGV�LP�(GLWRU³�
=ZLVFKHQO|VXQJHQ� =XU� VFKULWWZHLVHQ�5HDOLVLHUXQJ� YRQ�0XOWL �9HUVLRQV�$QIRUGHUXQJHQ�P�VVHQ�PDQFKH�7HLODQIRUGHUXQJHQ� GXUFK� YRUOlXILJH�=ZLVFKHQO|VXQJHQ� HUVHW]W�ZHUGHQ��$QJHQRPPHQ� HLQH� NRPSOH[H�)XQNWLRQDOLWlW�PLW� HLQHU� DQVSUXFKVYROOHQ�%HQXW]HUVFKQLW W�VWHOOH�ZLUG�JHSODQW��'D�GHU�DNWXHOOHQ�9HUVLRQ�ZHQLJH�5HVVRXUFHQ�]XU�9HUI�JXQJ�VWHKHQ��VROO�PRPHQWDQ�HLQH�HLQIDFKH�%HQXW]H UVFKQLWWVWHOOH�DOV�=ZLVFKHQO|VXQJ�UHDOLVLHUW�ZHUGHQ��,Q�HLQHU�VSlWHUHQ�9HUVLRQ�NDQQ�GLH�DXIZHQGLJH�6FKQLWWVWHOOH�QDFKJH]RJHQ�ZH UGHQ�
=ZLVFKHQO|VXQJHQ�VLQG�VSH]LHOOH�$QIRUGHUXQJHQ�GLH�PLW�GHU�OHW]WHQ GOLFKHQ�/|VXQJ�HLQHU�$QIRUGHUXQJ�NRUUHVSRQGLHUHQ��(V�EHVWHKW�IROJHQGH�$EKlQJLJNH LW�
'HILQLWLRQ��=ZLVFKHQO|VXQJ�HLQHU�$QIRUGHUXQJ6HLHQ� ]U 5� � XQG� U 5� � XQG� �� � �� ��SO SO U] 6 W6 W 6 WU 5 U 5 5� � � ]X� HLQHP� JHJHEHQHQ� =HLW�SXQNW� �W 7� PLW�IROJHQGHU�(LJHQVFKDIW��

� ��� � � � � ��� � � �U SO U6 W ] 6 W6 WW 7 W W U 5 W W U 5 5� � ! � � � � t � � �XQG
�� � � �� � U6 WW 7 W W U 5� � ! �'DQQ�VWHOOW� ]U HLQH�=ZLVFKHQO|VXQJ�YRQ� U �GDU�(LQH�=ZLVFKHQO|VXQJ� ]U YRQ� U LVW�DOVR�QXU�VR�ODQJH�JHSODQW�RGHU�UHDOLVLHUW��ELV� U VHOEVW�UHDOLVLHUW�LVW��'DEHL�PXVV� U DXFK�WDWVlFKOLFK�LUJHQGZDQQ�UHDOLVLHUW�ZH UGHQ��



��

%HLVSLHO�)�U� GLH� 0XOWLYHUVLRQV�$QIRUGHUXQJ� GHV� RELJHQ� +70/�%URZVHUV� N|QQWH� I�U� GHQ�+70/�(GLWRU�HLQH�=ZLVFKHQO|VXQJ� LQWHJULHUW�ZHUGHQ��EHL�GHU�DQVWDWW�PLW�JUDSKL�VFKHU�8QWHUVW�W]XQJ� HLQ� HLQIDFKHU� 7H[WHGLWRU� ]XU� (LQJDEH� GHU� QHXHQ�.RQVWUXNWH�JH|IIQHW�ZLUG�
,Q�GHU�3UD[LV�P�VVHQ�=ZLVFKHQO|VXQJHQ�KlXILJ�LP�6\VWHP�YHUEOHLEHQ��8UVDFKH�KLHUI�U�LVW�GLH�*HZ|KQXQJ�GHU�$QZHQGHU�DQ�GLH�=ZLVFKHQO|VXQJ��,Q�GL HVHP�)DOO�PLJULHUW�GLH�=ZL�VFKHQO|VXQJ�]X�HLQHU�YROOZHUWLJHQ�$QIRUGHUXQJ��GLH�XQDEKlQJLJ�YRQ� U H[LVWLHUW�
3HUPDQHQWH� $QIRUGHUXQJHQ� $OV� QlFKVWHV� ZHUGHQ� SHUPDQHQWH� $QIRUGHUXQJHQ� E H�VFKULHEHQ��:LH�LQ�$EVFKQLWW� ����� EHUHLWV�IHVWJHOHJW��EOHLEHQ�GLHVH�NRQWLQXLHUOLFK�LP�J H�SODQWHQ� 5HDOLVLHUXQJV]XVWDQG�� VREDOG� VLH� HUVWPDOV� JHSODQW� VLQG�� (LQ]LJH� $XVQD KPH� LVW��ZHQQ�VLH�H[SOL]LW�YHUZRUIHQ�ZLUG��:LUG�HLQH�$QIRUGHUXQJ�YHUZRUIHQ��PXVV�LP�(LQ]HOIDOO�HQWVFKLHGHQ�ZHUGHQ� DE�ZHOFKHU�9HUVLRQ�GLHVH�$QIRUGHUXQJ�QLFKW�PHKU�J�OWLJ�VHLQ�VROO�
$QVRQVWHQ�JLOW� HLQH�SHUPDQHQWH�$QIRUGHUXQJ�DXWRPDWLVFK� I�U� MHGH�N�QIWLJH�9HUVLRQ�DOV�JHSODQW��8P�LQ�GHU�(QWZLFNOXQJ�QDFKYROO]LHKHQ�]X�N|QQHQ��GDVV�HLQH�SHUPDQHQWH�$QIR U�GHUXQJ�LQ�HLQHU�9HUVLRQ�EHU�FNVLFKWLJW�ZRUGHQ�LVW��ZLUG�VLH�ZLH�DOOH�DQGHUHQ�$QIRUGHUX Q�JHQ�EHKDQGHOW��'D]X�ZLUG�GLH�$QIRUGHUXQJ�I�U�MHGH�HLQ]HOQH�9HUVLRQ�YH UEUDXFKW�
(LQH�$QIRUGHUXQJ�NDQQ�QLFKW�JOHLFK]HLWLJ�YHUEUDXFKEDU�XQG�SHUPDQHQW�VHLQ��%H]LHKW�VLFK�HLQH� $QIRUGHUXQJ� DXI� PHKUHUH� 6\VWHPPRGXOH�� GDQQ� LVW� VLH� I�U� DOOH� 0RGXOH� HQWZHGHU�SHUPDQHQW�RGHU�YHUEUDXFKEDU�
%HGLQJWH� $QIRUGHUXQJHQ�� 'LH� OHW]WH� $UW� GDXHUKDIWHU� $QIRUGHUXQJHQ� VLQG� EHGLQJWH�$QIRUGHUXQJHQ��'LHVH�ZHUGHQ�DQKDQG�GHV�IROJHQGHQ�%HLVSLHOV�HUOlXWHUW�%HLVSLHO�(LQH�$QIRUGHUXQJ�DQ�HLQH�6WDQGDUGVRIWZDUH�LVW�GLH�IRUWODXIHQGH�.RPSDWLELOLWlW�PLW�HLQHP�YRUJHJHEHQHQ�%HWULHEVV\VWHP��:LUG�HLQH�QHXH�9HUVLRQ�GHV�%HWULHEVV\VWHPV�DXI�GHQ�0DUNW�JHEUDFKW��VR�PXVV�GLHVH��EHUSU�IW�ZHUGHQ��RE�GLHVH�$XVZLUNXQJHQ�DXI� GLH� 6WDQGDUGVRIWZDUH� KDW� *HJHEHQHQIDOOV� ZHUGHQ� GDGXUFK� $QIRUGHUXQJHQ�YHUXUVDFKW��GLH�]XU�:LHGHUKHUVWHOOXQJ�GHU�.RPSDWLELOLWlW�]X�GLHVHP�%HWULHEVV\VWHP�QRWZHQGLJ�VLQG�
%HGLQJWH�$QIRUGHUXQJHQ VLQG�HLQ�6RQGHUIDOO�SHUPDQHQWHU�$QIRUGHUXQJHQ��'LHVH�ZLUNHQ�VLFK� MHGRFK�QLFKW�XQPLWWHOEDU� DXI�GDV�3URGXNWV\VWHP�DXV��VRQGHUQ�YHUXUVDFKHQ�GDV�(Q W�VWHKHQ� DQGHUHU�$QIRUGHUXQJHQ�� ,P�%HLVSLHO� LVW� GLH�.RPSDWLELOLWlWVDQIRUGHUXQJ�HLQH�E H�GLQJWH� $QIRUGHUXQJ�� $QIRUGHUXQJHQ� ]XU� :LHGHUKHUVWHOOXQJ� GHU� .RPSDWLELOLWlW� VLQG�YHUXUVDFKWH� QHXH� $QIRUGHUXQJHQ�� 'LHVH� P�VVHQ�� ZLH� DQGHUH� $QIRUGHUXQJHQ� QRUPDO� LQ�GHU�9HUVLRQVSODQXQJ�HLQHV�3URGXNWV\VWHPV�EHU�FNVLFKWLJW�ZHUGHQ�
%HGLQJWH� $QIRUGHUXQJHQ� ZHUGHQ� QLFKW� LQ� GHU� 9HUVLRQVSODQXQJ�� VR QGHUQ� ZlKUHQG� GHV�+HUDXVDUEHLWHQV�� EHU�FNVLFKWLJW�� 'D]X� ZHUGHQ� %HGLQJXQJHQ� QRWLHUW�� LQ� ZHOFKHQ� )lOOHQ�GXUFK�HLQH�EHGLQJWH�$QIRUGHUXQJ�QHXH�$QIRUGHUXQJHQ�YHUXUVDFKW�ZHUGHQ��'LHVH�%HGL Q�JXQJHQ� P�VVHQ� EHLP�+HUDXVDUEHLWHQ� NRQWLQXLHUOLFK� EHU�FNVLFKWLJW� ZHUGHQ�� 'LH� %HGL Q�JXQJ�LP�%HLVSLHO�LVW�GLH�$XVOLHIHUXQJ�HLQHU�QHXHQ�9HUVLRQ�GHV�%HWULHEVV\VWHPV�
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��� 0|JOLFKH�:HUN]HXJXQWHUVW�W]XQJ,Q� GHQ� YRUDQJHJDQJHQHQ�$EVFKQLWWHQ�ZXUGH� LQWHQVLY� HLQH� IRUPDOH�1RWDWLRQ� HLQJHVHW]W��XP�=XVDPPHQKlQJH�]ZLVFKHQ�(QWZLFNOXQJVSURGXNWHQ�]X�EHVFKUHLEHQ��'LHVH�IRUPXOLHUW�XQWHUVFKLHGOLFKH� 5HJHOQ� ]XU� (QWZLFNOXQJ� NRPSOH[HU� 6WDQGDUGVR IWZDUH�� :HUGHQ� GLHVH�5HJHOQ�HLQJHKDOWHQ��VR�ZLUG�HLQH�LQ�VLFK�NRQVLVWHQWH�(QWZLFNOXQJ�XQG�HLQH�KRKH�9HUIRO J�EDUNHLW� GHU� $QIRUGHUXQJHQ� XQWHUVW�W]W�� 'XUFK� GLH� ZHLWJHKHQG� IRUPDOH� 'HI LQLWLRQ� GHV�0RGHOOV� NDQQ� OHLFKW� HLQ� 6RIWZDUHZHUN]HXJ� DEJHOHLWHW� ZHUGHQ�� GDV� GL H� (LQKDOWXQJ� GHU�5HJHOQ��EHUSU�IW�EH]LHKXQJVZHLVH�DXWRPDWLVFK�JHZlKUOHLVWHQ�NDQQ��'DU�EHU�KLQDXV�NDQQ�HLQ�HQWVSUHFKHQGHV�:HUN]HXJ�ZHLWHUH�7lWLJNHLWHQ�XQWHUVW�W]HQ�
(LQ� GHUDUWLJHV� :HUN]HXJ� VROO� VlPWOLFKH� (QWZLFNOXQJVSURGXNWH� XQG� $VVR]LDWLRQHQ� GHV�0RGHOOV� GHU� (QWZLFNOXQJVSURGXNWH� DGlTXDW� HUIDVVHQ� XQG� YHUZDOWHQ� N|QQHQ�� 'DU�EHU�KLQDXV� VROO� HV� GLH� hEHUSU�IXQJ� GHU� (QWZLFNOXQJVD[LRPH� XQWHUVW�W]HQ�� 'DV� :HUN]HXJ�NDQQ� IROJHQGH� 8QWHUVW�W]XQJ� I�U� GHQ�5HTXLUHPHQWV� (QJLQHHULQJ� 3UR]HVV�� GDV� 5HTXLU H�PHQWV� 0DQDJHPHQW� XQG� I�U GDV� .RQILJXUDWLRQV�0DQDJHPHQW� NRPSOH[HU� 6WDQGDUGVRI W�ZDUH�OHLVWHQ�
'HU�5HTXLUHPHQWV� (QJLQHHULQJ� 3UR]HVV �YJO�� .DSLWHO� ��� ZLUG� IROJHQGHUZHLVH� XQWHU�VW�W]W�x 9HUIROJXQJ�YRQ�$EKlQJLJNHLWHQ��.RQVHTXHQ]HQ�YRQ�$EKlQJLJNHLWHQ� DXI�GLH�3 OD�QXQJ�GHU�5HDOLVLHUXQJ�N|QQHQ�YHUIROJW�ZHUGHQ��6WHKHQ�EHLVSLHOVZHLVH�]ZHL�$QIRUG H�UXQJHQ� ]XHLQDQGHU� LQ� EHQ|WLJW �$VVR]LDWLRQ� �YJO�� $EVFKQLWW� �������� VR�P�VVHQ� EHLGH�$QIRUGHUXQJHQ�LQ�GHU�VHOEHQ�9HUVLRQ�]XU�5HDOLVLHUXQJ�JHSODQW�ZH UGHQ��'LHV�NDQQ�DX�WRPDWLVFK�DQKDQG�GHV�3URGXNWPRGHOOV��EH USU�IW�ZHUGHQ�x $XWRPDWLVFKH� NRQVLVWHQWH� 6SH]LILNDWLRQHQ� 'LH�bQGHUXQJVIOH[LELOLWlW� lX�HUW� VLFK�DXFK�LQ�GHU�0|JOLFKNHLW��DXWRPDWLVFK�YHUVFKLHGHQH�6SH]LILNDWLRQHQ�DXV�GHP�0 RGHOO�GHU�(QWZLFNOXQJVSURGXNWH�]X�JHQHULHUHQ��'HWDLOV�KLHU]X�VLHKH�LQ� .DSLWHO����LQVEHVRQ�GHUH�GDV�%HLVSLHO�]XU�WH[WXHOOHQ�6SH]LILNDWLRQ�LQ�$EVFKQLWW� ��������'LH�DXWRPDWLVFKH�*HQHULHUXQJ�HUODXEW�GDU�EHU�KLQDXV�VS H]LILVFKH�6SH]LILNDWLRQHQ�I�U�HLQ]HOQH�$NWLYLW l�WHQ�GHV�(QWZLFNOXQJVSUR]HVVHV��ZDV�]XVlW]OLFK�GHQ�$EODXI�GHU�(Q WZLFNOXQJ�HUKHEOLFK�XQWHUVW�W]W��YJO��DXFK�GHQ�9RUVFKODJ�LQ�$ EVFKQLWW��������x hEHUSU�IXQJ� YRQ� .RQVLVWHQ]UHJHOQ� .RQVLVWHQ]UHJHOQ�� ZLH� EHLVSLHOVZHLVH� GLH�9HUSIOLFKWXQJ� GHU�=XRUGQXQJ� DOOHU�$QIRUGHUXQJHQ� ]X�$VSHNWHQ�� HLQ]HOQHQ�6\VWH P�PRGXOHQ�RGHU�HLQ]HOQHQ�JHSODQWHQ�9HUVLRQHQ�ODVVHQ�VLFK�DXWRPDWLVFK��EHUSU �IHQ�x hEHUSU�IXQJ�YRQ�0RGHOO]XVWlQGHQ�6FKOLH�OLFK�N|QQHQ�DXFK�0RGHOO]XVWlQGH��YJO��$EVFKQLWW� �������� GLH� 9RUDXVVHW]XQJ� I�U� GHQ� 6WDUW� HLQ]HOQHU� $NWLYLWlWHQ� �YJO�� $ E�VFKQLWW������ XQG�.DSLWHO����VLQG��DXWRPDWLVFK��EHUSU�IW�ZH UGHQ��'DV� VHOEH�:HUN]HXJ� NDQQ� I�U� GDV� 5HTXLUHPHQWV�0DQDJHPHQW �YJO�� $EVFKQLWW� �������ZLH�IROJW�EHKLOIOLFK�VHLQ��x 9HUIROJXQJ�GHV�5HDOLVLHUXQJVVWDWXV� 'LH�3ODQXQJ�XQG�GHU�5HDOLVLHUXQJVVWDWXV�GHV�JHVDPWHQ�3URGXNWV\VWHPV�XQG�DXFK� HLQ]HOQHU�$QIRUGHUXQJHQ�N|QQHQ�O�FNHQORV�YH U�IROJW�ZHUGHQ��'XUFK� GLH� IRUPDOHQ�'HILQLWLRQHQ� XQG�$[LRPH� LVW� EHLVSLHOVZHLVH� HL Q�GHXWLJ�IHVWJHOHJW��XQWHU�ZHOFKHQ�%HGLQJXQJHQ�HLQH�$QIRUGHUXQJ�DOV�UHDOLVLHUW�JHOWHQ��'HU�5HDOLVLHUXQJVVWDWXV�MHGHU�$QIRUGHUXQJ�NDQQ�E LV�KLQ�]X�HLQ]HOQHQ�6\VWHPPRGXOHQ�QDFKYROO]RJHQ�ZHUGHQ��'DGXUFK�ZLUG� I�U� MHGHV� 6\ VWHPPRGXO� OHLFKW� LGHQWLIL]LHUEDU��



��

ZHOFKH� $QIRUGHUXQJHQ� QRFK� UHDOLVLHUW� ZHUGHQ� P� VVHQ�� XP� ]X� HLQHP� NRQVLVWHQWHQ�3URGXNWV\VWHP��YJO��'HILQLWLRQ�LQ�$EVFKQLWW� �������]X�NRPPHQ��'LHV�GLHQW�DXFK�XQ�PLWWHOEDU� HLQHU� IHKOHUIUHLHQ�:HLWHUHQWZLFNOXQJ� HLQ]HOQHU� =HUO HJXQJVHLQKHLWHQ� HLQHU�6RIWZDUH�LP�6LQQH�GHV�.RQILJXUDWLRQV �0DQDJHPHQWV��YJO��$EVFKQLWW���������x bQGHUXQJVIOH[LELOLWlW� (LQ� :HUN]HXJ� HUK|KW� DXFK� GLH� bQGHUXQJVIOH[LELO LWlW� GHV�JHVDPWHQ�5HTXLUHPHQWV�(QJLQHHULQJV��'D�]ZLVFKHQ�HLQ]HOQHQ�(QWZLFNOXQJVSURGX N�WHQ�$EKlQJLJNHLWHQ�NODU�GHILQLHUW�VLQG��ODVVHQ�VLFK�EHL�0RGLILNDWLRQHQ�DXFK�P| JOLFKH�$XVZLUNXQJHQ�DXI�DQGHUH�(QWZLFNOXQJVSURGXN WH� OHLFKW�QDFKYROO]LHKHQ�� ,Q�PDQFKHQ�)lOOHQ�N|QQHQ�bQGHUXQJHQ�VRJDU�DXWRPDWLVLHUW�ZHUGHQ��)DOOV�]��%��GLH�3O DQXQJ�HLQHU�0XOWL�9HUVLRQV�$QIRUGHUXQJ� �YJO�� $EVFKQLWW� ������� XP�9HUVLRQHQ� YHUVFKREHQ�ZH U�GHQ�PXVV��VR�N|QQHQ�VlPWOLFKH� DJJUHJLHUWHQ�7HLO�$QIRUGHUXQJHQ�DXWRPDWLVFK�PLWYH U�VFKREHQ� ZHUGHQ�� *HJHEHQHQIDOOV� N|QQHQ� EHL� GHUDUWLJHQ� 9HUVFKLHEXQJHQ� DXFK�DXIWUHWHQGH�5HVVRXUFHQHQJSlVVH��EH USU�IW�ZHUGHQ��0RGLILNDWLRQHQ�GHV�0RGHOOV�GHU�(QWZLFNOXQJVSURGXNWH� N|QQHQ� OHLFKW� KRUL]RQWDO� YH UIROJEDU� JHPDFKW�ZHUGHQ�� LQGHP�HLQ]HOQH� bQGHUXQJHQ� G\QDPLVFKHU� (QWZLFNOXQJ VSURGXNWH� �YHUJOHLFKH� ,QGH[� W DXV�$EVFKQLWW������XQG�$VVR]LDWLRQHQ�DXWRPDWLVFK�SURW RNROOLHUW�ZHUGHQ�(LQHQ�ZHVHQWOLFKHQ�%HLWUDJ�OHLV WHW�GDV�0RGHOO�GHU�(QWZLFNOXQJVSURGXNWH�YRU�DOOHP��]XU�8QWHUVW�W]XQJ� GHV� .RQILJXUDWLRQV�0DQDJHPHQWV� NRPSOH[HU� 6WDQGDUGVRIWZDUH� GXUFK�GLH�)HVWOHJXQJ�YRQ�.RPSRVLWLRQVUHJHOQ��YJO��$EVFKQLWW� ��������'LHVH�VLQG�VRZRKO�XQPL W�WHOEDU�YRP�]X�HQWZLFNHOQGHQ�6RIWZDUHV\VWHP�DOV�DXFK�YRQ�GHVVHQ�6\VWHPNODVVH�DEKl Q�JLJ�� 'LH� YRUOLHJHQGH� $UEHLW� GHILQLHUW� .RPSRVLWLRQVUHJHOQ� I�U� GLH� 6\VWHPNODVVH�NRPSOH[HU�6WDQGDUGVRIWZDUH��6SH]LHOO� I�U�GLH�GUHL�6LFKWHQ�0DUNWVLFKW��6\VWHPVLFKW�XQG�(QWZLFNOXQJVVLFKW��YJO��$EVFKQLWWH������������� XQG��������EHVWHKHQ�IROJHQGH�=XVDPPHQ�KlQJH�]X�.RPSRVLWLRQVUHJHOQ�x 'LH�LQ�GHU�0DUNWVLFKW GHILQLHUWHQ�$NWLYLHUXQJVUHJHOQ�N|QQHQ�DEKlQJLJ�YRQ�GH U�(QW�VFKHLGXQJ��ZLH�9DULDWLRQHQ� LQ�GHU�6WDQGDUGVRIWZDUH� UHDOLVLHUW�ZHUGHQ�VROOHQ��.R P�SRVLWLRQVUHJHOQ� VHLQ��:LUG� HQWVFKLHGHQ�� GDVV� HLQ]HOQH�9DULDWLRQHQ� GHU�6RIWZDUH� DOV�HLJHQVWlQGLJH� 6\VWHPPRGXOH� HQWZLFNHOW� ZHUGHQ� VROOHQ�� VR� ZLUG� GLH� $UW� GHU� =HUO H�JXQJ� XQPLWWHOEDU� GXUFK� GLH� $NWLYLHUXQJVUHJHO� EHVWLPPW�� 'LH� PLWWHOV� GHU� $NWLYL H�UXQJVUHJHOQ� DXVJHVFKORVVHQH� RGHU� JHIRUGHUWH� JOHLFK]HLWLJH� $NWLYLHUXQJ� YRQ�$QIRUGHUXQJHQ� EHVWLPPW� XQPLWWHOEDU�� ZHOFKH� $QIRUGHUXQJHQ� JHPHLQVDP� LQ� HLQHP�6\VWHPPRGXO� UHDOLVLHUW�ZHUGHQ�P�VVHQ�� 'HU�JHJHQVHLWLJH�$XVVFKOXVV�PDQFKHU�6\ V�WHPPRGXOH�I�KUW�GD]X��GDVV�VLH�NHLQHU�.RQILJXUDWLRQ�JOHLFK]HLWLJ�DQJ HK|UHQ�G�UIHQ��'LHV� LVW� XQPLWWHOEDU� HLQH� .RPSRVLWLRQVUHJHO� I�U� GDV� .RQILJXUDWLRQV �0DQDJHPHQW��)DOOV� XQWHUVFKLHGOLFKH�9DULDWLRQHQ� HLQHV�9DULDWLRQVW\SV LQQHUKDOE� HLQHV� 6\VWHPPR�GXOV�]XU�5HDOLVLHUXQJ�YRUJHVHKHQ�ZHUGHQ��ZLUNHQ�VLFK�GLH�$NWLYLHUXQJVUHJHOQ�KLQJ H�JHQ�QLFKW�PHKU�DXI�GDV�.RQILJXUDWLRQV �0DQDJHPHQW�DXV��VRQGHUQ�VWHOOHQ�XQPL WWHOEDU�$QIRUGHUXQJHQ�DQ�GLH�)XQNWLRQDOLWlW�GHU�6RIWZDUH�VHOEVW�GDU�x ,Q� GHU�6\VWHPVLFKW ZLUG� GLH�$XIWHLOXQJ� GHV� 3URGXNWV\VWHPV� LQ� 6\VWH PPRGXOH� XQG�0RGXOVFKQLWWVWHOOHQ� EHVWLPPW�� $XV� GLHVHU� N|QQHQ� XQPLWWHOEDU� .RPSRVLWLRQVUHJHOQ�I�U�GDV�.RQILJXUDWLRQV�0DQDJHPHQW�DEJHOHLWHW�ZHUGHQ��GD�GDGXUFK�IHVWVWHKW��ZHOFKH�6\VWHPPRGXOH�]XVDPPHQDUEHLWHQ�N|QQHQ��'XUFK�GLH�QDFKYROO]LHKEDUH�9HUWHLOXQJ�D O�OHU�$QIRUGHUXQJHQ�DXI�GLH�6\VWHPPRGXOH�LVW�VRJDU�]X�MHGHP�=HLWSXQNW�GHU�(QWZLF N�OXQJ� HLQGHXWLJ� LGHQWLIL]LHUEDU��ZHOFKH�6\VWHPPRGXOH� EHLP� DNWXHOOHQ�(QWZLFN OXQJV�IRUWVFKULWW�EHUHLWV�NRPSRQLHUEDU�VLQG�
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x $XV GHU�(QWZLFNOXQJVVLFKW ODVVHQ�VLFK�LQ�$QDORJLH�]XU�6\VWHPVLFKW�.RPSRVLWLRQ V�UHJHOQ�I�U�6\VWHPPRGXO�9HUVLRQHQ�DEOHLWHQ��*UXQGYRUDXVVHW]XQJ�I�U�GHQ�JHPHLQV D�PHQ� (LQVDW]� ]ZHLHU� 6\VWHPPRGXO �9HUVLRQHQ� LVW�� GDVV� VLH� DXFK� EHUHLWV� LQ� GHU�6\VWHPVLFKW�]XVDPPHQDUEHLWHQ N|QQHQ��'LH�.RPSRVLWLRQ�XQWHUVFKLHGOLFKHU�6\VWH P�PRGXO�9HUVLRQHQ�ZLUG� ]XVlW]OLFK� GXUFK�9RUJDEHQ� HLQJHVFKUlQNW�� GLH� HLQH� SDUDOOHOH�:HLWHUHQWZLFNOXQJ�HUODXEHQ��'LHVH�ZHUGHQ� LQ�$EVFKQLWW� ����� LP�5DKPHQ�GHV�3UR�]HVVPRGHOOV� I�U� GDV� 5HTXLUHPHQWV�(QJLQHHULQJ� NRPSOH[HU�6WDQGDUGVRIWZDUH� YRUJ H�VWHOOW�6SH]LDOLVLHUWH� .RQILJXUDWLRQV �0DQDJHPHQW�:HUN]HXJH�� ZLH� EHLVSLHOVZHLVH� &R0D� �YJO��>:HV��@��� N|QQHQ� GLH�(LQKDOWXQJ� YRQ�.RPSRVLWLRQVUHJHOQ� X QWHUVW�W]HQ��0LW� GHUDUWLJHQ�:HUN]HXJHQ� N|QQWH� GDV� 5HTXLUHPHQWV� (QJLQHHULQJ�:HUN]HXJ� JHNRSSHOW� ZHUGHQ�� $XV�GHP�DNWXHOOHQ�=XVWDQG�GHV�0RGHOOV�GHU�(QWZLFNOXQJVSURGXNWH�N|QQWHQ�VR�.RPSRVLWLRQ V�UHJHOQ�LQ�I�U�GDV�.RQILJXUDWLRQV �0DQDJHPHQW�:HUN]HXJ�JHQHULHUW�ZHUGHQ�,QVJHVDPW�N|QQHQ�GLH�LQ�GHP�0RGHOO�GHU�(QWZLFNOXQJVSURGXNWH�YRUJHVWHOOWHQ�.RQ]HSWH�DXFK� �EHU� GHQ� $QZHQGXQJVEHUHLFK� NRPSOH[HU� 6WDQGDUGVRIWZDUH� KLQDXV� DQJHZHQGHW�ZHUGHQ��'LH�0DUNWVLFKW�NDQQ�I�U�6RIWZDUH�PLW�9DULDWLRQHQ�YHUZHQGHW�ZHUGHQ��GLH�6\ V�WHPVLFKW� I�U�6RIWZDUH�PLW�PHKUHUHQ� LVROLHUW�HQWZLFNHOWHQ�7HLOHQ�XQG�GLH�(QWZLFNOXQJ V�VLFKW� I�U� YHUVLRQLHUWH� 6RIWZDUH�� 'DV� %HVRQGHUH� GLHVHU� $UEHLW� LVW� MHGRFK�� GDVV� GLH� GUHL�6LFKWHQ�GHUDUW�DXIHLQDQGHU�DEJHVWLPPW�VLQG��GDVV�]ZLVFKHQ�LKQHQ�$QIRUGHUXQJHQ�O�FNH Q�ORV�YHUIROJEDU�VLQG�
(LQ� HQWVSUHFKHQGHV�5HTXLUHPHQWV�(QJLQHHULQJ �:HUN]HXJ�GLHQW�QLFKW�QXU�GHU�8QWHUVW� W�]XQJ�� VRQGHUQ� LVW� VRJDU� QRWZHQGLJH� 9RUDXVVHW]XQJ�� GLH� (QWZLFNOXQJ� NRPSOH[HU� 6WD Q�GDUGVRIWZDUH�DGlTXDW�GXUFKI�KUHQ�]X�N|QQHQ��'XUFK�GLH�SUl]LVH�'DUVWH OOXQJ�GHV�0RGHOOV�GHU�(QWZLFNOXQJVSURGXNWH�LVW�HLQH�9RUDXVVHW]XQJ�I�U�HLQ�:HUN]XJ�JHVFKDIIHQ��(LQH�G H�WDLOOLHUWH�%HVFKUHLEXQJ�HLQHV�:HUN]HXJNRQ]HSWHV�Z�UGH�MHGRFK�GHQ�5DKPHQ�GHU�YRUOL H�JHQGHQ�$UEHLW�VSUHQJHQ�
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.DSLWHO��
6SH]LILNDWLRQ�YRQ�(QWZLFNOXQJVSURGXNWHQ
,Q� .DSLWHO� � ZXUGHQ� (QWZLFNOXQJVSURGXNWH� XQG� $VVR]LDWLRQHQ� ]XU� 8 QWHUVW�W]XQJ� GHV�5HTXLUHPHQWV�(QJLQHHULQJV�NRPSOH[HU�6WDQGDUGVRIWZDUH�YRUJHVWHOOW��%HVWHKHQGH�6SH] L�ILNDWLRQVWHFKQLNHQ� YRQ� $QIRUGHUXQJHQ� UHLFKHQ� KLHU]X� QLFKW� XPIDVVHQGHQ� 6SH]LILNDW LRQ�DXV�� ,Q� GHQ� IROJHQGHQ� $EVFKQLWWHQ� ZHUGHQ� .RQ]HSWH� ]XU� GHU� 6SH]LILNDWLRQ� NRPSOH[HU�6WDQGDUGVRIWZDUH� YRUJHVWHOOW�� 8P� QLFKW� GHQ� 5DKPHQ� GHU� $UEHLW� ]X� VSUHQJHQ�� ZHUGHQ�OHGLJOLFK� JUREH� =LHOH� I�U� 6SH]LILNDWLRQVWHFKQLNHQ� XQG� / |VXQJVLGHHQ� YRUJHVWHOOW�� 'DEHL�HUIROJW�HLQH�.RQ]HQWUDWLRQ�DXI�GLH�6SH]LILNDWLRQ�GHU�(QWZLFNOXQJVSURGXNWH�XQG�$VVR]L D�WLRQHQ� GHV� .HUQV� GHU� $UEHLW�� DOVR� GHU� RSHUDWLYHQ� 6WUXNWXUL HUXQJ� �YJO�� $EVFKQLWW� ������$QVlW]H� ]XU� 6SH]LILNDWLRQ� VSH]LHOOHU� $VSHNWH� NRPSOH[HU� 6WDQGDUGVRI WZDUH� ZHUGHQ� LQ�GLHVH�%HWUDFKWXQJHQ�PLWHLQEH]RJHQ��0LW�6SH]LILNDWLRQVWHFKQLNHQ�I�U�NRPSOH[H�6WDQGDU G�VRIWZDUH�ZHUGHQ��GUHL�ZHVHQWOLFKH�=LHOH�YHUIROJW��'LHV�VLQG�GLH�8QWHUVW�W]XQJ�GHV�5HTX L�UHPHQWV� (QJLQHHULQJ� 3UR]HVVHV� VHOEVW�� GLH� 8QWH UVW�W]XQJ� GHU� 3ODQXQJ� ZHLWHUHU�(QWZLFNOXQJVDNWLYLWlWHQ�XQG�VFKOLH�OLFK�GLH�8QWHUVW�W]XQJ�GHU�9HUIROJEDUNHLW�GHU�$QIR U�GHUXQJHQ�
=XU�8QWHUVW�W]XQJ�GHV�5HTXLUHPHQWV�(QJLQHHULQJ�3UR]HVVHV�HLQHU�NRPSOH[HQ�6WDQGDU G�VRIWZDUH�PXVV�GLH�GDULQ�HQWKDOWHQH�.RPSOH[LWlW�EHKHUUVFKW�ZHUGHQ��'D]X�ZHUGHQ�6 SH]L�ILNDWLRQVWHFKQLNHQ� EHQ|WLJW��PLW�GHUHQ�+LOIH�JUREH�=XVDPPH QKlQJH�]ZLVFKHQ�(QWZLFN�OXQJVSURGXNWHQ��EHUVLFKWOLFK�EHVFKULHEHQ�ZHUGHQ�N|QQHQ��8P�VLFK�HLQHQ�hEH UEOLFN��EHU�GDV�JHVDPWH�3URGXNWV\VWHP�YHUVFKDIIHQ�]X�N|QQHQ��LVW�KLHU�HLQH�$EVWUDNWLRQ�YRQ�'HWDLO V�Q|WLJ��'LH�%HVFKUHLEXQJ�JUREHU�=XVDPPHQKlQJH�ZLUG� LP� IROJHQGHQ�XQWHU�GHP�%HJULII�H[WHUQH�6SH]LILNDWLRQ ]XVDPPHQJHIDVVW�
'DJHJHQ� P�VVHQ� EHL� 3ODQXQJ� GHU� (QWZLFNOXQJ� ]XQlFKVW� $QIRUGHUXQJHQ� LQKDOWOLFK� E H�VFKULHEHQ�ZHUGHQ� N|QQHQ��'DU�EHU� KLQDXV�P�VVHQ� DXFK�=XV DPPHQKlQJH�� GLH� VLFK� DXV�GHU�(QWZLFNOXQJ�NRPSOH[HU�6WDQGDUGVRIWZDUH� HUJHEHQ�� LQ�%H]XJ�]X�GLHVHQ� LQKDOWO LFKHQ�%HVFKUHLEXQJHQ� JHEUDFKW� ZHUGHQ� N|QQHQ�� (V� PXVV� EHLVSLHOVZHLVH� VSH]LIL]LHUW� ZH UGHQ�N|QQHQ��]X�ZHOFKHQ�$VSHNWHQ��9DULDWLRQHQ�RGHU�9HUVLRQHQ�HLQ]HOQH� $QIRUGHUXQJHQ�JH�K|UHQ��,QVEHVRQGHUH�GLH��EHUVLFKWOLFKH�'DUVWHOOXQJ�YRQ�*HPHLQVDPNHLWHQ�XQG�6SH]LI LND�YRQ�9DULDWLRQHQ� XQWHUVW�W]W� HLQH�:LHGHUYHUZHQGXQJ�YRQ� ,PSOHPHQWLHUXQJVWHLOHQ��:H L�WHUKLQ�NDQQ�GXUFK�GLH�JOHLFK]HLWLJH�6SH]LILNDWLRQ�DNWXHOOHU�XQG�N�QIWLJ�JH SODQWHU�$QIRU�GHUXQJHQ� YRUDXVVFKDXHQG� I�U� N�QIWLJH� 9HUVLRQHQ� HQWZLFNHOW� ZHUGHQ�� 'LH� 'DUVWHOOXQJ�GLHVHU�=XVDPPHQKlQJH�ZLUG�DOV� LQWHUQH�6SH]LILNDWLRQHQ EH]HLFKQHW�



��

'LH�9HUIROJEDUNHLW�YRQ�$QIRUGHUXQJHQ� LVW� I�U�GLH�DQ�GHU�(QWZLFNOXQJ�NRPSOH[HU�6WD Q�GDUGVRIWZDUH� EHWHLOLJWHQ�5ROOHQ�YRQ�HQWVFKHLGHQGHU�%HGHXWXQJ��(LQHUVHLWV�GLHQW�VLH�GHP�&RQWUROOLQJ�GHV�)RUWVFKULWWV�GHU�(QWZLFNOXQJ� VHOEVW��'D]X�PXVV�GHU�5HDOLVLHUXQJVVWDWXV�HLQ]HOQHU�$QIRUGHUXQJHQ�DGlTXDW� VSH]LIL]LHUW�ZHUGHQ��$QGHUHUVHLWV�PXVV�EHLVSLHOVZHLVH�I�U�GDV�0DUNHWLQJ�XQG�GHQ�9HUWULHE�HUNHQQWOLFK�VHLQ��ZHOFKH�$QIRUGHUXQJHQ�ZR�UHDOLVLHUW�ZHUGHQ��(V�PXVV�PLW� JHULQJHP�$XIZDQG� ]X� LGHQWLIL]LHUHQ� VHLQ��ZHOFKH�$QIRUGHUXQJHQ�GDV� JHVDPWH� 3URGXNWV\VWHP� HUI�OOW� XQG� ZDV� GDYRQ� HLQ]HOQH� 6RIWZDUHSURGXNWH� OHLVWHQ��+LHUEHL�PXVV EHU�FNVLFKWLJW�ZHUGHQ��LQ�ZHOFKHU�9HUVLRQ�ZHOFKH�$QIRUGHUXQJHQ�]XU�5H D�OLVLHUXQJ�JHSODQW� VLQG��EH]LHKXQJVZHLVH�EHUHLWV� UHDOLVLHUW� VLQG��6FKOLH�OLFK�P�VVHQ�$X V�ZLUNXQJHQ�QHXHU�$QIRUGHUXQJHQ�DXI�GDV�EHVWHKHQGH�6\VWHP�OHLFKW�LGHQWLIL]LHUEDU�VHLQ�
,P�$EVFKQLWW� ��� ZHUGHQ�EHVWHKHQGH�6SH]LILNDWLRQVWHFKQLNHQ� LP�+LQEOLFN�DXI� LKUH�(L J�QXQJ� I�U�GLH�6SH]LILNDWLRQ�NRPSOH[HU�6WDQGDUGVRIWZDUH�HLQJHRUGQHW��'HU� VLFK�DQVFKOL H��HQGH� $EVFKQLWW� ��� SUlVHQWLHUW� QHXH� ,GHHQ�� ZLH� VLFK� GLH� 6SH]LILNDWLRQ� NRPSOH[HU�6WDQGDUGVRIWZDUH�YHUEHVVHUQ�OlVVW�
��� %HVWHKHQGH�$QVlW]H�]XU�6SH]LILNDWLRQ,Q�$EVFKQLWW���� ZXUGHQ�DOOJHPHLQH�$QVlW]H�]XU�6SH]LILNDWLRQ�YRQ�$QIRUGHUXQJHQ�YRUJ H�VWHOOW��:LH�PHKUIDFK�HUZlKQW��P�VV HQ�]XU�DGlTXDWHQ�6SH]LILNDWLRQ�NRPSOH[HU�6WDQGDU G�VRIWZDUH� ]XVlW]OLFKH� 6SH]LILNDWLRQVWHFKQLNHQ� HLQJHI�KUW� ZHUGHQ�� 'LH� IROJHQGHQ�8QWHUDEVFKQLWWH� EHVFKUHLEHQ�� ZHOFKH� ZHVHQWOLFKHQ� $VSHNWH� GHV� 0RGHOOV� I�U� (QWZLF N�OXQJVSURGXNWH�DXV�.DSLWHO�� EHVFKULHEHQ�ZHUGHQ�P�VVHQ�XQG�]HLJHQ�GHQ�DNWXH OOHQ�6WDQG�KLHUI�U�DQZHQGEDUHU�%HVFKUHLEXQJVWHFKQLNHQ�
����� *UXQGHOHPHQWH=X�GHQ�*UXQGHOHPHQWHQ�GHV�0RGHOOV�I�U�(QWZLFNOXQJVSURGXNWH��YJO��$EVFKQLWW� �����JH�K|UHQ� $QIRUGHUXQJHQ� XQG� $VSHNWH�� =XU� 6SH]LILNDWLRQ� YRQ� $QIRUGHUXQJHQ� H[LVWLHUHQ�XQWHUVFKLHGOLFKH� $QVlW]H�� DXI� GLH� EHUHLWV� LQ� $EVFKQLWW� ��� HLQJHJDQJHQ� ZRUGHQ� LVW�� ,Q�(UJlQ]XQJ� KLHU]X� ZLUG� OHGLJOLFK� HLQH� 0|JOLFKNHLW� ]XU� %HVFKUHLEXQJ� GHU� LQ� $ EVFKQLWW������ HLQJHI�KUWHQ�$VVR]LDWLRQHQ�EHQ|WLJW�
=XU�%HVFKUHLEXQJ�YRQ�$VSHNWHQ�KLQJHJHQ�H[LVWLHUHQ�ELVKHU�QXU�VHKU�ZHQLJH�$QVl W]H��GD�VLFK�GLH�:LVVHQVFKDIW�XQG�)RUVFKXQJ�ZLHGHU� HUVW�LQ�GHQ�OHW]WHQ�-DKUHQ�LQWHQVLY�PLW�GHP�6HSDUDWLRQ� RI� &RQFHUQV �YJO�� $EVFKQLWW� ������� EHVFKlIWLJW�� (LQ� %HLVSLHO� KLHUI�U� LVW� GHU�VRJHQDQQWH� $VSHFW %URZVHU� LQ� >*.<��@��0LW�+LOIH�GLHVHU�7HFKQLN�ZHUGHQ $VSHNWH� LP�4XHOOFRGH�YRQ�3URJUDPPHQ�GXUFK�YHUVFKLHGHQH�)DUEHQ�YRQHLQDQGHU�LVROLHUW�GDUJ HVWHOOW��=XVlW]OLFK�JLEW�HV�GLH�0|JOLFKNHLW�GHU�JUDSKLVFKHQ�'DUVWHOOXQJ�GHV�SUR]HQWXDOHQ�$QWHLOV�YRQ�$VSHNWHQ�LQQHUKDOE�HLQ]HOQHU�'DWHLHQ��'DPLW�OlVVW�VLFK�EHLVSLHOVZHL VH�OHLFKW�LGHQWLIL�]LHUHQ��DXI�ZHOFKH�0RGXOH�HLQHV�3URJUDPPV�ZHOFKH�$VSHNWH�VLFK�DXVZL UNHQ�
����� 0DUNWVLFKW'LH� 0DUNWVLFKW� ZLUG� KDXSWVlFKOLFK� GXUFK� 9DULDWLRQHQ� XQG� ]XJHK|ULJH� $VVR]LDWLRQHQ�UHSUlVHQWLHUW��VLHKH�$EVFKQLWW� ��������'LH�(QWZLFNOXQJ�YRQ�9DULDWLRQHQ�VSLHOW�LQ�GHU�:L V�VHQVFKDIW� LP�.RQWH[W�YRQ�3URGXNWOLQLHQ� �YJO��]��%�� >%&&��@��XQG� LP�8PIHOG�GHU�:L H�GHUYHUZHQGXQJ� YRQ� 6RIWZDUH� �YJO�� ]�� %�� >-*-��@�� HLQH� 5ROOH�� %HLGH� *HELHWH�NRQ]HQWULHUHQ� VLFK� DXI� GLH� (QWZLFNOXQJ� JHQHULVFKHU� $UFKLW HNWXUHQ� XQG� .RPSRQHQWHQ��



��

'LHVH�ZHUGHQ�LQ�XQWHUVFKLHGOLFKHQ�3URGXNWHQ�ZLHGHUYHUZHQGHW��GLH�DQ�VSH]LILVFKH�.X Q�GHQEHG�UIQLVVH�DQJHSDVVW�VLQG��'HU�)RNXV�GHU�EHLGHQ�$ QVlW]H�ZLUG�DXVVFKOLH�OLFK�DXI�GLH�9DULDWLRQ�NRQNUHWHU�)XQNWLRQHQ�HLQHU�6RIWZDUH�J HOHJW�'LH� )RUVFKXQJ� XP� 3URGXNWOLQLHQ� NHQQW� %HVFKUHLEXQJVWHFKQLNHQ� ]XU� 'DUVWHOOXQJ� YRQ�GHUDUWLJHQ�)XQNWLRQV�9DULDWLRQHQ��([WHUQH�6LFKWHQ��KlXILJ� )HDWXUH�%lXPH JHQDQQW��YJO��>.&+����� /DP����+/6�����'DY���� 7UD����*)$��@�� VLQG�81' �2'(5�%lXPH��ZRULQ�MHGHU� .QRWHQ� HLQH� )XQNWLRQ� UHSUlVHQWLHUW�� .LQGHU� HLQHV� 2'(5�.QRWHQV� UHSUlVHQWLHUHQ�DOWHUQDWLYH�)XQNWLRQHQ�ZlKUHQG�81' �.QRWHQ�$JJUHJDWLRQHQ� UHSUlVHQWL HUHQ��=XVlW]OLFK�ZLUG� I�U� MHGHQ� .LQG�.RQWHQ� HLQH� 8QWHUVFKHLGXQJ� ]ZLVFKHQ� 3IOLFKW� XQG� RSWLRQDOHP�*HEUDXFK�JHPDFKW��YJO��$EVFKQLWW� ��������,Q�DOOHQ�$QVlW]HQ�LVW�MHGRFK�GLH�'HILQ LWLRQ�GHV�%HJULIIV� GHU�9DULDWLRQ� XQNODU�� +LQVLFKWOLFK� GHV�0RGHOOV� GHU� (QWZLFNOXQJVSU RGXNWH� DXV�$EVFKQLWW� ����� IHKOHQ� GLHVHQ� 6SH]LILNDWLRQVWHFKQLNHQ� $VV R]LDWLRQVW\SHQ� XQG� GLH� NODUH�8QWHUVFKHLGXQJ�]ZLVFKHQ�9DULDWLRQVW\SHQ�XQG�9DULDWL RQHQ�,QWHUQH�6LFKWHQ�KLQVLFKWOLFK�9DULDWLRQHQ�UHSUlVHQWLHUHQ�NRQNUHW�GLH�*HPHLQVDPNHLWHQ�XQG�8QWHUVFKLHGH� XQWHUVFKLHGOLFKHU� 9DULDWLRQHQ�� 'LHVH� EH]LHKHQ� VLFK� HLQHUVHLWV� DXI� JUD SKL�VFKH�$UFKLWHNWXUEHVFKUHLEXQJHQ�PLW�YDULLHUHQGHQ�6XEPRGXOHQ��YJO��9DULDWLRQ VSXQNWH�LQ�80/�3DFNDJH�'LDJUDPPHQ�>-*-��@�RGHU�>+/6���@���$QGHUHUVHLWV�ZHUGHQ�WUDGLWLRQHOOH�%HVFKUHLEXQJVWHFKQLNHQ�� ZLH� (5�'LDJUDPPH�� =XVWDQGVGLDJUDPPH�� 6\VWHPVWUXNWXU �GLDJUDPPH� �YJO�� >.&+����� &$-��@�� RGHU� 6WDWHFKDUWV� XQG� $FWLYLWLW\FKDUWV� �YJO��>+/1���@�� HUZHLWHUW�� =XU�8QWHUVFKHLGXQJ� ]ZLVFKHQ�9DULDWLRQHQ�ZHUGHQ� XQWHUVFKLHGO L�FKH� 3UlVHQWDWLRQVVWLOH� I�U� JUDSKLVFKH� (OHPHQWH� �]�� %�� JHVWULFKHOWH� VWDWW� GXUFKJ H]RJHQH�/LQLHQ��XQG�%HVFKULIWXQJHQ��]��%��NXUVLYHU�VWDWW�QRUPDOH�6FKUHLEZHLVH��YHUZHQGHW��$OOHQ�$QVlW]HQ�LVW�YRU�DOOHP�JHPHLQVDP��GDVV�GLH�VSH]LHOOHQ�'DUVWHOOXQJVVWLOH�MHZHLOV�VHKU�VWDUN�YRQ� GHU� YHUZHQGHWHQ� %HVFKUHLEXQJVWHFKQLN� DEKlQJLJ� VLQG�� ,Q� $ EVFKQLWW� ��� ZLUG� HLQ�QHXHU�$QVDW]�YRUJHVWHOOW��GHU�HLQH�HLQKHLWOLFKH�(UZHLWHUXQJ�YHUVFKLHGHQHU�%HVFKUHLEXQJ V�WHFKQLNHQ�HUP|JOLFKW�
����� 6\VWHPVLFKW:LH�LQ�$EVFKQLWW������ HLQJHI�KUW��XPIDVVW�GLH�6\VWHPVLFKW�GLH�=HUOHJXQJ�HLQHV�3URGXN W�V\VWHPV� LQ� 6\VWHPPRGXOH� XQG� 0RGXOVFKQLWWVWHOOHQ�� :HVHQWOLFKH� *HVLFKWVSXQNWH� VLQG�KLHUEHL��ZHOFKH�6\VWHPPRGXOH�H[LVWLHUHQ��ZHOFKH�0RGX OVFKQLWWVWHOOHQ�ZLH�DJJUHJLHUW�VLQG�XQG�ZLH�VLFK�GLH�$QIRUGHUXQJHQ�DXI�6\VWHPPRGXOH�YHUWHLOHQ�
=XU�H[WHUQHQ�%HVFKUHLEXQJ�HLJQHQ�VLF K�SULQ]LSLHOO��EOLFKH�5HSUlVHQWDWLRQHQ�YRQ�*UDSKHQ�PLW� .QRWHQ� XQG� .DQWHQ�� GLH� LQ� GHU� 3UD[LV� KlXILJ� ]XU� DEVWUDNWHQ� XQG� LQIRUPHOOHQ� % H�VFKUHLEXQJ�YRQ�6RIWZDUHDUFKLWHNWXUHQ�YHUZHQGHW�ZHUGHQ��=XU�LQWHUQHQ�6SH]LILNDWLRQ�YRQ�6RIWZDUHDUFKLWHNWXUHQ�H[LVWLHUHQ�XQWHU VFKLHGOLFKH�PHKU�RGHU�ZHQLJHU�DXVJHUHLIWH�$UFK L�WHNWXUEHVFKUHLEXQJVVSUDFKHQ� �YJO�� XQWHU� DQG HUHP� :5,*+7�� 'DUZLQ�� 5DSLGH�� >$OO����0'(.���� 0.���� /$.���@�� GLH� HUODXEHQ�� GDV� 9HUKDOWHQ� YRQ� .RPS RQHQWHQ�� GHUHQ�6FKQLWWVWHOOHQ�XQG�GLH�.RPPXQLNDWLRQ�]ZLVFKHQ�.RPSRQHQW HQ�JHQDXHU�]X�EHVFKUHLEHQ��8QDEKlQJLJ� GDYRQ��ZHOFKH�$UFKLWHNWXUEHVFKUHLEXQJVVSUDFKH� YHUZHQGHW�ZLUG��PXVV� I�U�GLH�LQWHUQH�6SH]LILNDWLRQ�GHU�6\VWHPVLFKW�GHU�8QWHUVFKLHG�]ZLVFKHQ�JHVWHOOWHQ�XQG�HUI� O�OHQGHQ�$QIRUGHUXQJHQ��YHUJOHLFKH�$EVFKQLWW��������HUVLFKWOLFK�VHLQ�



���

����� (QWZLFNOXQJVVLFKW'LH�(QWZLFNOXQJVVLFKW�UHSUlVHQWLHUW�GLH�9HUWHLOXQJ�GHU�(QWZLFNOXQJ�GHV�3URGXNWV\VWHPV�DXI�YHUVFKLHGHQH�9HUVLRQHQ��YJO��$EVFKQLWW� ��������+LHU]X�P�VVHQ�YHUVFKLHGHQH�6\VWHP�PRGXO�9HUVLRQHQ�XQG�GLH�9HUWHLOXQJ�YRQ�$QIRUGHUXQJHQ�DXI�GLHVH�UHSUlVH QWLHUW�ZHUGHQ�
,P�.RQILJXUDWLRQV�0DQDJHPHQWV�ZXUGHQ� ]XU� H[WHUQHQ�6SH]LILNDWLRQ�YRQ�9HUVLRQHQ� V R�JHQDQQWH� 9HUVLRQVJUDSKHQ� HLQJHI�KUW� �YJO�� ]�� %�� > :HV��@��� 0LW� +LOIH GLHVHU� *UDSKHQ�N|QQHQ�=XVDPPHQKlQJH�YHUVFKLHGHQHU�9HUVLRQHQ�HLQ]HOQHU�0RGXOH�LQ�GHU�6RIWZDUHHQ W�ZLFNOXQJ� EHVFKULHEHQ�ZHUGHQ��'LHVH�*UDSKHQ� ODVVHQ� VLFK� SULQ]LSLHOO� ]XU�% HVFKUHLEXQJ�YRQ� 9HUVLRQHQ� HLQHV� 3URGXNWV\VWHPV� HLQVHW]HQ�� ,P� .RQILJXUDWLRQV �0DQDJHPHQW� ZLUG�MHGRFK�SULQ]LSLHOO�QLFKW�]ZLVFKHQ�9HUVLRQHQ�XQG�9DUL DWLRQHQ�LP�6LQQH�GHU�YRUOLHJHQGHQ�$UEHLW� XQWHUVFKLHGHQ�� 'DKHU�PXVV� DXI� GLHVHQ� NRQ]HSWLRQHOOHQ�8QWHUVFKLHG� ]X� GHQ� HQ W�VSUHFKHQGHQ�(QWZLFNOXQJVSURGXNWHQ�JHDFKWHW�ZHUGHQ�=XU� LQWHUQHQ� 6SH]LILNDWLRQ� YRQ� 9H UVLRQHQ� H[LVWLHUHQ� NHLQH� DGlTXDWHQ� $QVlW]H�� ,Q� GHU�3UD[LV� HUIROJW� HLQH� UHODWLY� UXGLPHQWlUH� 9HUVLRQVSODQXQJ� PLW� +LOIH� HLQ]H OQHU� 7DEHOOHQ��6SH]LILNDWLRQHQ� UHSUlVHQWLHUHQ� GDEHL� QXU� LVROLHUWH� 9HUVLRQHQ� HLQ]HOQHU� 6\ VWHPPRGXOH��%H]LHKXQJHQ� ]X� DQGHUHQ� 6\VWHPPRGXO HQ� XQG� DQGHUHQ�9HUVLRQHQ�ZHUGHQ� � ZHQQ��EHU�KDXSW� � QXU� SHU� +DQG� LQQHUKDOE� HLQ]HOQHU� 'RNXPHQWH� HLQJHI�JW�� bQG HUXQJHQ� P�VVHQ�GDPLW�LPPHU�PDQXHOO�HUIROJHQ��ZDV�OHLFKW�]X�)H KOHUQ�I�KUHQ�NDQQ����� 1HXH�$QVlW]H�]XU�6SH]LILNDWLRQ,Q�GLHVHP�$EVFKQLWW�ZHUGHQ�QHXH�$QVl W]H�]XU�6SH]LILNDWLRQ�YRQ�(QWZLFNOXQJVSURGX NWHQ�NRPSOH[HU� 6WDQGDUGVRIWZDUH� YRUJHVWHOOW�� =XQlFKVW�ZLUG� LP� NRPPHQGHQ�8QWHUDEVFKQLWW�HLQH�7HFKQLN�]XU�H[WHUQHQ�6SH]LILNDWLRQ�YRQ�(QWZLFNOXQJVSURGXNWHQ�SUlVHQWLHUW��'HU�VLFK�DQVFKOLH�HQGH�$EVFKQLWW�EHIDVVW�VLFK�G DQQ�PLW�0|JOLFKNHLWHQ��GLH�%H]�JH�GHU�(QWZLF N�OXQJVSURGXNWH�NRPSOH[HU�6WDQGDUGVRIWZDUH�LQ�LQWHUQHQ�6SH]LILNDWLRQHQ�GDU]XVWH OOHQ�
����� ([WHUQH�6SH]LILNDWLRQ=XU�H[WHUQHQ�6SH]LILNDWLRQ�GHU�(QWZLFNOXQJVSURGXNWH�ZLUG�HLQH�(UZHLWHUXQJ�YRQ�80/ �.ODVVHQGLDJUDPPHQ�YRUJHVFKODJHQ��.ODVVHQGLDJUDPPH�HLJQHQ�VLFK�VHKU�JXW�]XU�'DUVWH O�OXQJ� VlPWOLFKHU� LQ� .DSLWHO� � YRUJHVWHOOWHQ� (QWZLFNOXQJVSURGXNWH�� $VVR]LDWLRQHQ� XQG�$JJUHJDWLRQHQ��'DPLW�YHUVFKLHGHQH�(QWZLFNOXQJVSURGXNWW\SHQ�XQG�YHUVFKLHGHQH�$VV R�]LDWLRQVW\SHQ�JXW�YRQHLQDQGHU�XQWHUVFKLHGHQ�ZHUGHQ�N|QQHQ��ZHUGHQ�MHZHLOV�6WHUHRW\SHQ�HLQJHI�KUW��(QWZLFNOXQJVSURGXN WW\SHQ�VWHOOHQ�6WHUHRW\SHQ�YRQ�80/�&ODVVLILHUQ�GDU��)�U�ZHVHQWOLFKH� (QWZLFNOXQJVSURGXNWW\SHQ� ZHUGHQ� HLJHQH� JUDSKLVFKH� 6\PEROH� HLQJ HI�KUW��GLH�LQ�$EELOGXQJ��� GDUJHVWHOOW�VLQG��



���

6RIWZDUHSURGXNW %H]HLFKQHU
%DVLVPRGXO %H]HLFKQHU

6\VWHPPRGXO %H]HLFKQHU 6\VWHPPRGXO�9HUVLRQ %H]HLFKQHU
0RGXOVFKQLWWVWHOOH %H]HLFKQHU 0RGXOVFKQLWWVWHOOHQ�9HUVLRQ %H]HLFKQHU

$VSHNW %H]HLFKQHU 9DULDWLRQVW\S %H]HLFKQHU
$QIRUGHUXQJ %H]HLFKQHU 9DULDWLRQ %H]HLFKQHU

9HUVLRQ %H]HLFKQHU
%H]HLFKQHU6\VWHPDUFKLWHNWXU 6\VWHPDUFKLWHNWXU�9HUVLRQ %H]HLFKQHU

3URGXNWW\S6\PERO 6\PERO3URGXNWW\S

6RIWZDUHSURGXNW %H]HLFKQHU
%DVLVPRGXO %H]HLFKQHU
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$EELOGXQJ��� ± 80/�6WHUHRW\SHQ�I�U�(QWZLFNOXQJVSURGXNWH
$VVR]LDWLRQVW\SHQ� GHV� 0RGHOOV� GHU� (QWZLFNOXQJVSURGXNWH� ZHUGHQ� DOV� 6WHUHRW\SHQ� GHU�80/�$VVR]LDWLRQHQ� GDUJHVWHOOW ��'LHVH�ZHUGHQ� QLFKW� GXUFK� HLJHQH� JUDSKLVFKH�6\PEROH��VRQGHUQ�PLW� GHU� �EOLFKHQ� 6WHURW\SHQ �1RWDWLRQ� GHU�80/�DOV�.DQWHQEHVFKULIWXQJ� GDUJ H�VWHOOW�� $EELOGXQJ� �� JLEW� KLHUI�U� HLQHQ�hEHUEOLFN� �EHU� XQWHUVFKLHGOLFKH�$VVR]LDWLRQVW \�SHQ�� (LQH 80/�$VVR]LDWLRQ� PLW� 3IHLO� VWHOOW� KLHUEHL� HLQH� JHULFKWHWH� $VVR] LDWLRQ� GHV�3URGXNWPRGHOOV��HLQH�80/�$VVR]LDWLRQ�RKQH�3IHLO�HLQH�XQJHULFKWHWH�$VVR]LDW LRQ�GDU�

EHHLQIOXVVW
ZLGHUVSULFKW
EHQ|WLJW

©NRUUHOLHUWª
©ZLGHUVSULFKWª
©EHQ|WLJWª

HUZDUWHW
VFKOLH�W�DXV
JHZ�QVFKW

©HUZDUWHWª
©VFKOLH�W�DXVª
©JHZ�QVFKWª

$VVR]LDWLRQVW\S 6\PERO $VVR]LDWLRQVW\S
EHHLQIOXVVW
ZLGHUVSULFKW
EHQ|WLJW

©NRUUHOLHUWª
©ZLGHUVSULFKWª
©EHQ|WLJWª

HUZDUWHW
VFKOLH�W�DXV
JHZ�QVFKW

©HUZDUWHWª
©VFKOLH�W�DXVª
©JHZ�QVFKWª

$VVR]LDWLRQVW\S 6\PERO $VVR]LDWLRQVW\S

$EELOGXQJ��� ± 80/�6WHUHRW\SHQ�I�U�$VVR]LDWLRQVW\SHQ
'LHVHU�$QVDW]� LQWHJULHUW� LP�*HJHQVDW]�]X�EHVWHKHQGHQ�$QVlW]HQ�DXV�$EVFKQLWW� ��� YHU�VFKLHGHQH�(QWZLFNOXQJVSURGXNWW\SHQ�LQ�HLQH�JHPHLQVDPH�'DUVWHOOXQJVDUW��'DPLW�N|QQHQ�GLHVH�JOHLFK]HLWLJ� LQQHUKDOE� HLQHV�'LDJUDPPV�GDUJHVWHOOW�ZHUGHQ��6RPLW�N|Q QHQ�VlPWOL�FKH�%H]LHKXQJHQ� ]ZLVFKHQ�(QWZLFNOXQJVSURGXNWW\SHQ��EHUVLFKWOLFK�GDUJHVWHOOW�ZHUGHQ��8PJHNHKUW� XQWHUVFKHLGHQ� VLFK�(QWZLFNOXQJVSURGXNWW\SHQ� GXUFK� YHUVFKLHGHQH�6WHUHRW \�SHQ�XQG�GHUHQ�JUDSKLVFKHQ�5HSUlVHQWDWLRQHQ�YRQHLQDQGHU�
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=XU��EHUVLFKWOLFKHQ�'DUVWHOOXQJ�YHUVFKLHGHQHU�*HVLFKWVSXQNWH�GHV�0RGHOOV�GHU�(QWZLFN �OXQJVSURGXNWH�N|QQHQ�XQWHUVFKLHGOLFKH�'LDJUDPPH�YHUZHQGHW�ZHUGHQ��LQ�GHQHQ�MHZHLOV�QXU� HLQ� EHVWLPPWHU� $XVVFKQLWW� YRUKDQGHQHU� (QWZLFNOXQJVSURGXNWH� XQG� HQWVSUHFKHQGHU�$VVR]LDWLRQHQ� GDUJHVWHOOW� ZLUG� ,Q� hEHUVLFKWVGDUVWHOOXQJHQ� N|QQHQ� HLQ]HOQH� $QIRUGH �UXQJHQ�ZHJJHODVVHQ�ZHUGHQ��,Q�GHQ�3KDVHQ��YJO�� .DSLWHO����GHV�5HTXLUHPHQWV�(QJLQHH�ULQJV�NRPSOH[HU�6WDQGDUGVRIWZDUH�VLQG�MHZHLOV�QXU�EHVWLPPWH�(QW ZLFNOXQJVSURGXNWW\SHQ�UHOHYDQW�� (QWVSUHFKHQG� GHU� *OLHGHUXQJ� RSHUDWLYHU� (QWZLFN OXQJVSURGXNWH� DXV�$EVFKQLWW���� VLQG�GDKHU�IROJHQGH�'DUVWHOOXQJHQ�VLQQYROO�*OREDOVLFKW 'DUVWHOOXQJVQDPH 'DUJHVWHOOWH�(QWZLFNOXQJVSURGXNWW\SHQ*UXQGHOHPHQWH ([WHUQH�$QIRUGHUXQJVVLFKW $VSHNWH�XQG�$QIRUGHUXQJHQ0DUNWVLFKW ([WHUQH�9DULDWLRQVVLFKW 9DULDWLRQVW\SHQ�XQG�9DULDWLRQHQ6\VWHPVLFKW ([WHUQH�6\VWHPDUFKLWHN�WXUVLFKW 6\VWHPPRGXOH�XQG�0RGXOVFKQLWWVWH OOHQ
6\VWHPVLFKW $EELOGXQJ�YRQ�9DULDWLR�QHQ�DXI�6\VWHPDUFKLWHNWXU 9DULDWLRQHQ�XQG�6\VWHPPRGXOH
(QWZLFNOXQJVVLFKW 3URGXNWV\VWHP�9HUVLRQVVLFKW 6\VWHPPRGXOH�XQG�6\VWHPPRGXO�9HUVLRQHQ��3URGXNWV\VWHP�9HUVLRQHQ%HLVSLHO��'LH� H[WHUQH� 6\VWHPDUFKLWHNWXUVLFKW� GHV� %HLVSLHOV� DXV� $EELOGXQJ� �� LQ� $EVFKQLWW�������� HUJlQ]W� XP� DJJUHJLHUWH� $QIRUGHUXQJHQ�� NDQQ�ZLH� LQ� $EELOGXQJ� ��� GDUJH�VWHOOW�ZHUGHQ�
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$EELOGXQJ��� ± %HLVSLHO�HLQHU�H[WHUQHQ�6\VWHPDUFKLWHNWXUVLFKW
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����� ,QWHUQH�6SH]LILNDWLRQHQ,Q� GLHVHP� 8QWHUDEVFKQLWW� ZHUGHQ� (UZHLWHUXQJHQ� YRUKDQGHQHU� %HVFKUHLEXQJVWHFKQLNHQ�]XU� LQWHUQHQ�6SH]LILNDWLRQ�YRQ�9HUVLRQHQ��9DULDWLRQHQ�XQG�5HDOLVLHUXQJVVWlQGHQ�YRUJH �VWHOOW��:LH�EHUHLWV�LQ�$EVFKQLWW� ��� HUOlXWHUW��HUIROJW�LQ�GHU�3UD[LV�GLH�LQKDOWOLFKH�6SH]LI L�NDWLRQ�YRQ�$QIRUGHUXQJHQ�PHLVW�GXUFK�YHUVFKLHGHQDUWLJH�*UDSKHQ�XQG�LQIRUPHOOH�7H[WH��)�U� JUDSKLVFKH� %HVFKUHLEXQJHQ� VHW]W� VLFK� GLH� 8QLILHG� 0RGHOOLQJ� /DQJXDJH� �80/�>5-%��@��]XQHKPHQG�GXUFK��
'DKHU�ZHUGHQ�]XQlFKVW�(UZHLWHUXQJHQ�JUDSKLVFKHU�%HVFKUHLEXQJVWHFKQLNHQ�DP�%HLVSLHO�GHU�80/�EHWUDFKWHW��,P�$QVFKOXVV�GDUDQ�ZLUG�DXI�LQIRUPHOOH�7H[WH�HLQJHJDQJHQ��'LH�LP�)ROJHQGHQ� YRUJHVWHOOWHQ� (UZHLWHUXQJHQ�ZHUGHQ� DQKDQG� GHU�'DUVWHOOXQJ� YRQ�9HUVLRQHQ�SUlVHQWLHUW�� 9DULDWLRQHQ�XQG�5HDOLVLHUXQJV]XVWlQGH�N|QQHQ� LQ�DQDORJHU�:HLVH�EHVFKUL H�EHQ�ZHUGHQ��
*UDSKLVFKH�6SH]LILNDWLRQHQ*UDSKLVFKH� %HVFKUHLEXQJVWHFKQLNHQ� EHVWHKHQ� YRUUDQJLJ� DXV� XQWHUVFKLHGOLFKHQ� .QRWHQ�XQG� .DQWHQ�� 'LH� *UXQGLGHH� GHU� (UZHLWHUXQJ� YRUKDQGHQHU� 7HFKQLNHQ LVW�� GDVV� .QRWHQ�XQWHUVFKLHGOLFKHU�9HUVLRQHQ�YHUVFKLHGHQ�GDUJHVWHOOW�ZHUGHQ��3ULQ]LSLHOO�EHVWHKW�GLH�0| J�OLFKNHLW�� KLHU]X� XQWHUVFKLHGOLFKH�)RUPHQ��)DUEHQ��%HVFKULIWXQJHQ� RGHU� DXFK�5DKPHQW \�SHQ� HLQ]HOQHU� .QRWHQ� ]X� YHUZHQGHQ�� 'D� HV� VLFK� EHL� GHU� 'DUVWHOOXQJ� YR Q� 9HUVLRQHQ�MHGRFK�XP�HLQH�=XVDW]LQIRUPDWLRQ�KDQGHOW��VROOWH�HV�QLFKW�Q|WLJ�VHLQ��GDV�JUXQGVlW]OLFKH�$XVVHKHQ�EHUHLWV�YRUKDQGHQHU�6SH]LILNDWLRQHQ�]X�YHUlQGHUQ�
+LHU]X�HLJQHW�VLFK�DP�EHVWHQ�GLH�)lUEXQJ�GHV�+LQWHUJUXQGV�GHU�)OlFKH��DXI�GHP�HLQ�.Q R�WHQ�LQ�GHU�=HLFKHQHEHQH�SRVLWLRQLHUW�LVW��ZLH� $EELOGXQJ��� LOOXVWULHUW��9HUVFKLHGHQH�9HU�VLRQHQ� N|QQHQ� GDPLW� RSWLVFK� JXW� KHUYRUJHKREHQ�ZHUGHQ��ZREHL� JOHLFK]HLWLJ� GHU�*UDSK�VHOEVW�QLFKW�YHUlQGHUW�ZHUGHQ�PXVV�

$EELOGXQJ��� ± )lUEXQJ�GHV�+LQWHUJUXQGV�HLQHV�.QRWHQV)�U� MHGHQ�.QRWHQ�HLQHV�*UDSKHQ�PXVV�HLQGHXWLJ� LGHQWLIL]LHUEDU�VHLQ��PLW�ZHOFKHU�)DUEH�VHLQ�+LQWHUJUXQG�JHIlUEW� LVW��'D]X�N|QQHQ�DXV�GHU�DOJRULWKPLVFKHQ�*HRPHWULH�EHNDQQWH�9RURQRL�)OlFKHQ��YJO��>36��@��JHQXW]W�ZHUGHQ��'LH�HQGOLFK�YLHOHQ�.QRWHQ�HLQHV�*UDSKHQ�N|QQHQ� LGHDOLVLHUW�GXUFK�GLH�JOHLFKH�$Q]DKO�DXVJH]HLFKQHWHU�3XQNWH�HLQHU�(EHQH�GDUJ H�VWHOOW�ZHUGHQ�� =X� MHGHP� GLHVHU� 3XQNWH� NDQQ� HLQH� VRJHQDQQWH�9RURQRL �)OlFKH� EHVWLPPW�ZHUGHQ��(LQH�9RURQRL�)OlFKH�HLQHV�DXVJH]HLFKQHWHQ�3XQNWHV�LVW�GLH�0HQJH�DOOHU�3XQNWH�GHU�(EHQH��GLH�GLHVHP�3XQNW�QlKHU�DOV�DOOHQ�DQGHUHQ�DXVJH]HLFKQHWHQ�3XQNWHQ�VLQG��'LH�=HLFKHQHEHQH� NDQQ� VR� HLQGHXWLJ� LQ� XQWHUVFKLHGOLFKH� )OlFKHQ� XQWHUWHLOW� ZHUGHQ��$EELOGXQJ� �� ]HLJW� EHLVSLHOVZHLVH� GLH� 8QWHUWHLOXQJ� HLQHV� 80/ �.ODVVHQGLDJUDPPV� LQ�9RURQRL�)OlFKHQ�HLQ]HOQHU�.ODVVHQNQRWHQ�
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$EELOGXQJ��� ± 9RURQRL�)OlFKHQ�HLQHV�80/��.ODVVHQGLDJUDPPV$QJHQRPPHQ�� GLH� 5HDOLVLHUXQJ� GHU .ODVVHQ� HLQHV� GHUDUWLJHQ� .ODVVHQGLDJUDPPV� LVW� LQ�GUHL�XQWHUVFKLHGOLFKHQ�9HUVLRQHQ�JHSODQW��'LH�9HUVLRQ��LQ�GHU�HLQ�HLQ]HOQHU�.QRWHQ�UHDO L�VLHUW�ZHUGHQ�VROO��OlVVW�VLFK�QXQ�HLQGHXWLJ�GXUFK�HLQH�HQWVSUHFKHQGH�)lUEXQJ�GHU�]XJHK |�ULJHQ� 9RURQRL�)OlFKH� GDUVWHOOHQ�� ,Q� $EELOGXQJ� �� ZLUG� ]XP� %HLVSLHO� GLH� 9HUVLRQV �SODQXQJ�GHV�80/�.ODVVHQGLDJUDPPV�DXV�$EELOGXQJ��� JH]HLJW�

$EELOGXQJ��� ± 80/�.ODVVHQGLDJUDPP�PLW�IDUELJHQ�+LQWHUJU�QGHQ
9RURQRL�)OlFKHQ�N|QQHQ�PLW�+LOIH�JHRPHWULVFKHU�$OJRULWKPHQ�HIIL]LHQW�EHUHFKQHW�ZH U�GHQ� �YJO�� >36��@��� 'DKHU� NDQQ� GLH� )lUEXQJ� MHGHU]HLW� DXFK� QDFKWUlJOLFK� DXWRPDWLVFK� LQ�JUDSKLVFKHQ�5HSUlVHQWDWLRQHQ�JHQHULHUW�ZHUGHQ��



���

,Q�$EVFKQLWW� ����� ZXUGH�YRQ�XQWHUVFKLHGOLFKHQ�'DXHUKDIWLJNHLWHQ�GHU�3ODQXQJ�YRQ�$ Q�IRUGHUXQJHQ� JHVSURFKHQ��'LHVH� N|QQHQ� ]XVlW]OLFK� LQ� GHU�)lUEXQJ�GHV�+LQWHUJUXQGV�E H�U�FNVLFKWLJW� ZHUGHQ�� 6R� NDQQ� I�U� SHUPDQHQWH� $QIRUGHUXQJHQ� XQG� EHGLQJWH�$QIRUGHUXQJHQ� HLQH� HLJHQVWlQGLJH� )DUEH� YHUZHQGHW� ZHUGHQ�� +DQGHOW� HV� VLFK� KLQJHJHQ�XP� HLQH�0XOWL�9HUVLRQV�$QIRUGHUXQJ�� VR� NDQQ� GLHVH� GXUFK� HLQHQ� DEZHFKVHOQG�PLW� GHQ�)DUEHQ�GLHVHU�$QIRUGHUXQJ�JHVWUHLIWHQ�+LQWHUJUXQG�GDUJHVWHOOW�ZHUGHQ��
'LHVH� )lUEXQJVWHFKQLN� NDQQ� HEHQVR� ]XU� 'DUVWHOOXQJ� YRQ� 9DULDWLRQVW\SHQ� YHUZHQGHW�ZHUGHQ��+LHU]X�ZHUGHQ�+LQWHUJU�QGH� XQWHUVFKLHGOLFKHU�9DULDWLRQHQ� HLQHV�9DULDWLRQVW \�SHQ�PLW�YHUVFKLHGHQHQ�)DUEHQ�GDUJHVWHOOW��'HU�JHPHLQVDPH�.HUQ�HUKlOW�DQDORJ�]X�SHUP D�QHQWHQ�$QIRUGHUXQJHQ�GHU�9HUVLRQVGDU VWHOOXQJ�HEHQIDOOV�HLQH�JHVRQGHUWH�)DUEH�
7H[WXHOOH�6SH]LILNDWLRQHQ*UDSKLVFKH� %HVFKUHLEXQJVWHFKQLNHQ� HUP|JOLFKHQ� LPPHU� QXU� GLH� %HVFKUHLEXQJ� HLQHV�7HLOV�GHU� LQ�(QWZLFNOXQJVSURGXNWHQ�]X�HUIDVVHQGHQ� ,QIRUPDWLRQ��'DKHU�EHGDUI�HV� LQ� M H�GHP� )DOO� HLQHU� ]XVlW]OLFKHQ� (UJlQ]XQJ� GXUFK� VWUXNWXULHUWHQ� LQIRUPHOOHQ� 7H[W�� 'LH� DP�KlXILJVWHQ� DQJHZHQGHWHQ� 6WUXNWXULHUXQJVSULQ]LSLHQ� VLQG� 7H[WXQWHUJOLHGHUXQJHQ� LQ� $ E�VFKQLWWH�XQG�7DEHOOHQ��
,Q�$EELOGXQJ� �� LVW�HLQ�%HLVSLHO�HLQH�P|JOLFKH�6SH]LILNDWLRQ�HLQH V�9HUVLRQVSODQV�HLQHV�6RIWZDUHSURGXNWV�GDUJHVWHOOW��'HU�9HUVLRQVSODQ�LVW�GHU�DNWXHOOHQ�6WDWXV�HLQHU�EHVWLPPWHQ�6\VWHPPRGXO�9HUVLRQ� HLQHV� 6\VWHPPRGXOV� �LQ� GLHVHP� )DOO� HLQHV� 6RI WZDUHSURGXNWV���'LHVH� NDQQ� DXWRPDWLVFK� DXV� YRUKDQGHQHQ�(QWZLFNOXQJVSURGXNWHQ�XQG� ]XJHK|ULJHQ�$V�VR]LDWLRQHQ�JHQHULHUW�ZHUGHQ�
,P� )ROJHQGHQ� ZLUG� HUNOlUW�� ZLH� VLFK� GLHVH� 6SH]LILNDWLRQ� DXV� HLQ]HOQHQ� (OHPHQWHQ� GHV�0RGHOOV�I�U�(QWZLFNOXQJVSURGXNWH�]XVDPPHQVHW]W�
� $WWULEXWEHOHJXQJHQ� GHU� VSH]LIL]LHUWHQ� 6\VWHPPRGXO �9HUVLRQ� XQG� GHV� 6RIWZDUHSUR�GXNWV��]X�GHP�GLH�6\VWHPPRGXO �9HUVLRQ�DJJUHJLHUW�LVW�� $WWULEXW�GHU�DVVR]LLHUWHQ�9HUVLRQ�� %HUHFKQHWHU�5HDOLVLHUXQJV]XVWDQG�GHU�6\VWHPPRGXO �9HUVLRQ��:LH�DXV�GHP�IRUPDOHQ�0RGHOO�DXV�$EVFKQLWW� ����� ]X�HQWQHKPHQ�LVW��LVW�HLQH�6\VWHPPRGXO�9HUVLRQ�JHQDX�GDQQ�UHDOLVLHUW��ZHQQ�VlPWOLFKH�YRUKHU�DOV�JHSODQW�DJJUHJLHUWHQ�$QIRUG HUXQJHQ�UHDOLVLHUW�VLQG�� 6\VWHPDUFKLWHNWXU�9HUVLRQ�� ]X� GHP� HLQH� 6\VWHPPRGXO �9HUVLRQ� JHK|UW�� 'LHVH� NDQQ�PLW�+LOIH�GHV�(QWZLFNOXQJVD[LRPV� =XRUGQXQJ�YRQ�6\VWHPPRGXO�9HUVLRQHQ�]X�6\VWHPDU�FKLWHNWXU�9HUVLRQHQ DXV�$EVFKQLWW������ DXWRPDWLVFK�EHUHFKQHW�ZHUGHQ� =X�GHU�6\VWHPPRGXO�9HUVLRQ�DOV�JHSODQW RGHU�UHDOLVLHUW DJJUHJLHUWH�$QIRUGHUXQJHQ�� :HJHQ� GHV� (QWZLFNOXQJVD[LRPV� =XRUGQXQJ� YRQ� $QIRUGHUXQJHQ� ]X� $VSHNWHQ DXV�$EVFKQLWW� ����� JHK|UW�MHGH�$QIRUGHUXQJ�PLQGHVWHQV�HLQHP�$ VSHNW�DQ��'DGXUFK�N|QQHQ�$VSHNWH�]XU�*OLHGHUXQJ�GHU�$QIRUGHUXQJHQ�HLQ]HOQHU�6\VWHPPRGXOH�KHUDQJH]RJHQ�ZH U�GHQ��'LH�$QIRUGHUXQJHQ�VLQG�LQ�GLHVHU�VS H]LHOOHQ�6SH]LILNDWLRQ�QDFK�$VSHNWHQ�XQG�9DUL D�WLRQVW\SHQ�JHJOLHGHUW��'LH�HQWVSUHFKHQGHQ�$VSHNWH�XQG�9DULDWLRQVW\SHQ�N| QQHQ�LQGLUHNW��EHU�GLH�GHP�6RIWZDUHSURGXNW�DJJUHJLHUWHQ�$QIRUGHUXQJHQ�HUPLWWHOW�ZH UGHQ�
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6RIWZDUHSURGXNW�;<= 9(56,2163/$1 9����
6\VWHP�9HUVLRQ 9���� 'DWXP�=\NOXV]HLW YRQ��������� ELV �������� 5HDOLVLHUXQJ��JHSODQW
$VSHNW $VSHNW��$QIRUG�EH]� %HVFKUHLEXQJ 9HUV� 97 56WDW� 3ULR9���� 1 JHSO �

9���� 1 UHDO ��9���� 1 JHSO ��9���� 1 JHSO$VSHNW $VSHNW��$QIRUG�EH]� %HVFKUHLEXQJ 9HUV� 97 56WDW� 3ULR9���� 1 JHSO �9���� 1 UHDO ��9���� 3 UHDO ��
9���� 1 JHSO9���� 1 JHSO9DULDWLRQVW\S 9DULDWLRQVW\S��$QIRUG�EH]� %HVFKUHLEXQJ 9HUV� 97 56WDW� 3ULR9���� 1 JHSO �9DU�� $QI�� 9���� 1 UHDO ��9DU�� $QI��� 9���� 0 JHSO ��9���� 1 JHSO �9DU�� $QI��� 9���� 1 UHDO ��9DU�� $QI��� 9���� 1 JHSO ��

*97�� $QI��� 9���� 1 UHDO ��*97�� $QI��� 9���� 1 JHSO ��
*HPHLQV�97�� %HVFKUHLEXQJ�YRQ�9DULDWLRQ��%HVFKUHLEXQJ�YRQ�$QIRUGHUXQJ���%HVFKUHLEXQJ�YRQ�$QIRUGHUXQJ���

%HVFKUHLEXQJ�YRQ�$QIRUGHUXQJ���
9DULDWLRQ�� %HVFKUHLEXQJ�YRQ�9DULDWLRQ��%HVFKUHLEXQJ�YRQ�$QIRUGHUXQJ���

%HVFKUHLEXQJ�YRQ�$QIRUGHUXQJ��%HVFKUHLEXQJ�YRQ�$QIRUGHUXQJ���

$QIRUGHUXQJ�� %HVFKUHLEXQJ�YRQ�$QIRUGHUXQJ��
9DULDWLRQ�� %HVFKUHLEXQJ�YRQ�9DULDWLRQ��

$QIRUGHUXQJ�� %HVFKUHLEXQJ�ZDV�$QIRUGHUXQJ���]X�OHLVWHQ�KDW$QIRUGHUXQJ�� %HVFKUHLEXQJ�YRQ�$QIRUGHUXQJ��
$QIRUGHUXQJ�� %HVFKUHLEXQJ�YRQ�$QIRUGHUXQJ��$QIRUGHUXQJ�� �VLHKH�$VSHNW���

$QIRUGHUXQJ�� %HVFKUHLEXQJ�YRQ�$QIRUGHUXQJ��$QIRUGHUXQJ�� %HVFKUHLEXQJ�YRQ�$QIRUGHUXQJ��

��������

'LHVH�%HVFKUHLEXQJ�VDJW��ZDV�$QIRUGHUXQJ���]X�OHLVWHQ�KDW$QIRUGHUXQJ��
$QIRUGHUXQJ�� %HVFKUHLEXQJ�YRQ�$QIRUGHUXQJ��
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�6RIWZDUHSURGXNW�;<= 9(56,2163/$1 9����
6\VWHP�9HUVLRQ 9���� 'DWXP�=\NOXV]HLW YRQ��������� ELV �������� 5HDOLVLHUXQJ��JHSODQW
$VSHNW $VSHNW��$QIRUG�EH]� %HVFKUHLEXQJ 9HUV� 97 56WDW� 3ULR9���� 1 JHSO �

9���� 1 UHDO ��9���� 1 JHSO ��9���� 1 JHSO$VSHNW $VSHNW��$QIRUG�EH]� %HVFKUHLEXQJ 9HUV� 97 56WDW� 3ULR9���� 1 JHSO �9���� 1 UHDO ��9���� 3 UHDO ��
9���� 1 JHSO9���� 1 JHSO9DULDWLRQVW\S 9DULDWLRQVW\S��$QIRUG�EH]� %HVFKUHLEXQJ 9HUV� 97 56WDW� 3ULR9���� 1 JHSO �9DU�� $QI�� 9���� 1 UHDO ��9DU�� $QI��� 9���� 0 JHSO ��9���� 1 JHSO �9DU�� $QI��� 9���� 1 UHDO ��9DU�� $QI��� 9���� 1 JHSO ��

*97�� $QI��� 9���� 1 UHDO ��*97�� $QI��� 9���� 1 JHSO ��
*HPHLQV�97�� %HVFKUHLEXQJ�YRQ�9DULDWLRQ��%HVFKUHLEXQJ�YRQ�$QIRUGHUXQJ���%HVFKUHLEXQJ�YRQ�$QIRUGHUXQJ���

%HVFKUHLEXQJ�YRQ�$QIRUGHUXQJ���
9DULDWLRQ�� %HVFKUHLEXQJ�YRQ�9DULDWLRQ��%HVFKUHLEXQJ�YRQ�$QIRUGHUXQJ���

%HVFKUHLEXQJ�YRQ�$QIRUGHUXQJ��%HVFKUHLEXQJ�YRQ�$QIRUGHUXQJ���

$QIRUGHUXQJ�� %HVFKUHLEXQJ�YRQ�$QIRUGHUXQJ��
9DULDWLRQ�� %HVFKUHLEXQJ�YRQ�9DULDWLRQ��

$QIRUGHUXQJ�� %HVFKUHLEXQJ�ZDV�$QIRUGHUXQJ���]X�OHLVWHQ�KDW$QIRUGHUXQJ�� %HVFKUHLEXQJ�YRQ�$QIRUGHUXQJ��
$QIRUGHUXQJ�� %HVFKUHLEXQJ�YRQ�$QIRUGHUXQJ��$QIRUGHUXQJ�� �VLHKH�$VSHNW���

$QIRUGHUXQJ�� %HVFKUHLEXQJ�YRQ�$QIRUGHUXQJ��$QIRUGHUXQJ�� %HVFKUHLEXQJ�YRQ�$QIRUGHUXQJ��

��������

'LHVH�%HVFKUHLEXQJ�VDJW��ZDV�$QIRUGHUXQJ���]X�OHLVWHQ�KDW$QIRUGHUXQJ��
$QIRUGHUXQJ�� %HVFKUHLEXQJ�YRQ�$QIRUGHUXQJ��
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$EELOGXQJ��� ± 9HUVLRQVSODQ�HLQHV�6RIWZDUHSURGXNWHV
� $WWULEXWH� YRQ�$QIRUGHUXQJHQ�EH]LHKXQJVZHLVH� ,QIRUPDWLRQHQ�� GLH� DXV� GHP�0RGHOO�I�U�$QIRUGHUXQJHQ��GLH�]X�HLQHU�EHVWLPPWHQ�6\VWHPPRGXO �9HUVLRQ�DJJUHJLHUW�VLQG��H[W�UDKLHUW�ZHUGHQ�N|QQHQ�� 'DUVWHOOXQJ�GHU�YRUDXVVFKDXHQGHQ� 3ODQXQJ�YRQ�$QIRUGHUXQJHQ�LQ�N�QIWLJHQ�9HUVL R�QHQ�� $QIRUGHUXQJHQ�� GHUHQ� 5HDOLVLHUXQJ� LQ� N�QIWLJHQ� 9HUVLRQHQ� GHV� 6RIWZDUHSU RGXNWV�JHSODQW� VLQG�� N|QQHQ� JHVRQGHUW� JHNHQQ]HLFKQHW� ZHUGHQ�� +LHU� LVW� GHU� +LQWHUJUXQG� GHV�7H[WHV�LQ�GHU�JOHLFKHQ�)DUEH�GDUJHVWHOOW��ZLH GLH�VHOEH�9HUVLRQ�DXFK�LQ�JUDSKLVFKHQ�6S H�]LILNDWLRQHQ��VLHKH�XQPLWWHOEDU�YRUKHUJHKHQGHQ�8QWHUDEVFKQLWW��� 'D�$QIRUGHUXQJHQ�PHKUHUHQ�$VSHNWHQ�JOHLFK]HLWLJ�DQJHK|UHQ�N|QQHQ��NDQQ�LQ�GLHVHU�$UW�GHU�6SH]LILNDWLRQ�HLQH�$QIRUGHUXQJ�PHKUPDOV�LQ�HLQHU�7DEHOOH�DX IWDXFKHQ��+LHU�ZXU�GH�HLQH�5HIHUHQ]�DXI�LKU�HUVWHV�$XIWUHWHQ�HLQJHI�JW��6WDWWGHVVHQ�N|QQHQ�MHGRFK�DXFK�J H�QDXVR�JXW�DOOH�QRWZHQGLJHQ�,QIRUPDWLRQHQ�ZLHGHUKROW�GDUJHVWHOOW�ZHUGHQ��� +LHUDUFKLVFKH� 'DUVWHOOXQJ� YRQ� $QIRUGHUXQJHQ�� (LQH� 9DULDWLRQ� DOV� 6SH]LDOLVLHUXQ J�YRQ�$QIRUGHUXQJHQ�ZLUG�SULQ]LSLHOO� JOHLFK�GDUJHVWHOOW��ZLH� DOOH� DQGHUHQ�$QIRUGHUXQJHQ�



���

GDUJHVWHOOW��,P�%HLVSLHO�VLQG�$QIRUGHUXQJ����XQG $QIRUGHUXQJ����7HLODQIRUGHUXQJHQ�GHU�9DULDWLRQ����'LHV�ZLUG�LQ�GHU�7DEHOOH�GXUFK�:LHGHUKROXQJ�GHU�%H]HLFKQXQJ�GHU�9DU LDWLRQ�LQ�GHQ�HQWVSUHFKHQGHQ�=HLOHQ�GHU�$QIRUGHUXQJHQ�JHNHQQ]HLFKQHW�:LH�LQ�GLHVHP�%HLVSLHO�]X�VHKHQ�LVW��VHW]W�VLFK�HLQH�WH[WXHOOH�6SH]LILNDWLRQ�HLQHV�(QWZLF N�OXQJVSURGXNWHV� �KLHU� HLQHU� 6\VWHPPRGXO �9HUVLRQ�� DXV� XQWHUVFKLHGOLFKHQ %HVWDQGWHLOHQ�]XVDPPHQ��'LHVH�EHVWHKHQ�LPPHU�GLUHNW�RGHU�LQGLUHNW�DXV�GHQ�$WWULEXWHQ��GHQ�$VVR]LDW L�RQHQ�� GHQ� $JJUHJDWLRQHQ� XQG� GHQ� IRUPDO� LQ� .DSLWHO� � IRUPXOLHUWHQ� =XVDPPHQKlQJHQ�YHUVFKLHGHQHU�(QWZLFNOXQJVSURGXNWH��(LQH�6SH]LI LNDWLRQ�LVW�DOVR�QLFKW�HLQH�LVROLHUWH�% H�WUDFKWXQJ�HLQ]HOQHU�(QWZLFNOXQJVSURGXNWH��VRQGHUQ�VWHOOW�PHLVW�HLQHQ�PHKUHUH�(QWZLF N�OXQJVSURGXNWH� JOHLFK]HLWLJ� XPIDVVHQGHQ� $XVVFKQLWW� GHV�0RGHOOV� GHU� (QWZLFNOXQJV SUR�GXNWH� GDU�� 8PJHNHKUW� P�VVHQ� QLFKW� DOOH� $WWULEXWH� XQG� =XVDPPHQKlQJH� HLQHV�(QWZLFNOXQJVSURGXNWHV� VSH]LIL]LHUW� VHLQ�� 6R�ZXUGHQ� LQ� GHU� WH[WXHOOHQ�6SH]LI LNDWLRQ� GHV�RELJHQ�%HLVSLHOV�DOOH�=XVDPPHQKlQJH�]X�0RGXOVFKQLWWVWHOOHQ �9HUVLRQHQ�ZHJJHODVVHQ��
'LHV� LVW� GDGXUFK� P|JOLFK�� GDVV� VlPWOLFKH� ,QIRUPDWLRQHQ� LQ� HLQH P�0RGHOO� IHVWJHKDOWHQ�VLQG�XQG�OHGLJOLFK�EHL�%HGDUI�H[WUDKLHUW�ZHUGHQ��(V�EHVWHKW�GLH�0|JOLFKNHLW��lK QOLFK�ZLH�EHL�HLQHU�'DWHQEDQN��PLW�+LOIH�YRUGHILQLHUWHU�6FKHPDWD�GLH�]X�HLQHP�EHVWLPPWHQ�$XJH Q�EOLFN� EHQ|WLJWH� ,QIRUPDWLRQ�DXWRPDWLVFK� ]X�JHQHULHUHQ��'XUFK� GLH�*HQHULHUEDUNHLW�ZLUG�GDU�EHU�KLQDXV�GLH�bQGHUXQJVIOH[LELOLWlW�GHU�JHVDPWHQ�,QIRUPDWLRQHQ�GHV�5HTXLUHPHQWV�(QJLQHHULQJV�XQWHUVW�W]W�XQG�GLHVH�LVW�MHGHU]HLW�YHUIROJEDU�
)�U� HLQ]HOQH� $NWLYLWlWHQ� GHV� 3UR]HVVPRGHOOV� DXV� .DSLWHO� � N|QQHQ� ]XVlW]OLFK� MHZHLOV�VSH]LILVFKH�$XVVFKQLWWH�GHV�0RGHOOV�GHU�(QWZLFNOXQJVSURGXNWH�JHQ HULHUW�ZHUGHQ��'LHVH�XQWHUVW�W]HQ�GDQQ�HLQ]HOQH�DXV]XI�KUHQGH�$UEHLWVVFKULWWH�Z HVHQWOLFK�



���

.DSLWHO��
%HZHUWXQJVPHWKRGH
)�U� HLQHQ� HQWVFKHLGXQJVRULHQWLHUWHQ� (QWZLFNOXQJVSUR]HV V� �YJO�� $EVFKQLWW� ������� LVW� GLH�%HZHUWXQJ� YRQ�$OWHUQDWLYHQ� HLQHU�(QWVFKHLGXQJVVLWXDWLRQ� HLQ�ZHVHQWOLFKHV�(OHPHQW�� ,Q�GLHVHP�.DSLWHO�ZHUGHQ�QHXH�.RQ]HSWH�I�U�HLQH�%HZHUWXQJVPHWKRGH�YRQ�$QIRUGHUX QJHQ�YRUJHVWHOOW�� $EVFKQLWW� ��� VWHOOW� ]XQlFKVW� JUXQGOHJHQGH� (OHPHQWH� HLQHU� %HZHUWXQJ� DOV�(UZHLWHUXQJ� GHV� 0RGHOOV� GHU� (Q WZLFNOXQJVSURGXNWH� DXV� .DSLWHO� � YRU�� $QVFKOLH�HQG�ZHUGHQ� LQ�$EVFKQLWW� ��� QRWZHQGLJH�0HUNPDOH� YRQ�%HZHUWXQJVPHWKRGHQ�EHVFKULHEHQ��'HU�SULQ]LSLHOOH�$XIEDX�EHVWHKHQGHU�%HZHUWXQJV PHWKRGHQ�ZLUG� LQ�$EVFKQLWW� ��� HUOlX�WHUW��(LQ]HOQH�%DXVWHLQH�ZHUGHQ�GDEHL�KLQVLFKWOLFK�GHU�0HUNPDOH�D XV�$EVFKQLWW���� TXDOL�WDWLY� EHXUWHLOW�� $EVFKQLWW� ��� VWHOOW� EHVWHKHQGH� %HZHUWXQJVPHWKRGHQ� YRU� XQG� ]HLJW��ZHOFKH� %DXVWHLQH� DXV�$EVFKQLWW� ��� GLHVH� YHUZHQGHQ��'DUDXV� UHVXOWLHUW� HLQH�/LVWH� YRQ�9HUEHVVHUXQJVSRWHQWLDOHQ��GLH�LQ�HLQHU�QHXHQ�%HZHUWXQJVPHWKRGH�P�QGHQ��'LHVH�ZLUG�LQ�GHQ�$EVFKQLWWHQ� ��� ELV���� YRUJHVWHOOW��$EVFKQLWW� ��� SUlVHQWLHUW�KLHU]X�]XQlFKVW�.ULW H�ULHQ�]XU�%HZHUWXQJ�YRQ�$QIRUGHUXQJHQ�NRPSOH[HU�6WDQGDUGVRI WZDUH��6FKOLH�OLFK�ZHUGHQ�LQ� GHQ�$EVFKQLWWHQ� ��� XQG� ��� YHUEHVVHUWH�0HWKRGHQ� I�U� DXVJHZlKOWH�%DXVWHLQH� HLQHU�%HZHUWXQJVPHWKRGH�SUlVHQWLHUW��'HU�(LQVDW]�GHU�%HZHUWXQJVPHWKRGH�ZLUG� LQ� .DSLWHO��LP�5DKPHQ�HLQHV�GXUFKJHKHQGHQ�%HLVSLHOV�I�U�GHQ�GRUW�YRUJHVWHO OWHQ�5HTXLUHPHQWV�(Q�JLQHHULQJ�3UR]HVV�LOOXVWULHUW�
��� (OHPHQWH�HLQHU�%HZHUWXQJ'LHVHU� $EVFKQLWW� GLHQW� GHU� )HVWOHJXQJ� HLQHV� HLQKHLWOLFKHQ� %HJULIIVYHUVWlQGQLVVHV� I�U�%HZHUWXQJHQ�XQG�GHU�(UZHLWHUXQJ�GHV�0RGHOOV�GHU�(QWZLFNOXQJVSURGXNWH�DXV� .DSLWHO��XP�(QWZLFNOXQJVSURGXNWH�I�U�GLH�%HZHUWXQJ�YRQ�$QIRUGHUXQJHQ��'LH�LQ�GLHVHP�.DSLWHO�YRUJHVWHOOWHQ�.RQ]HSWH�ZHUGHQ�DQKDQG�HLQHV�HLQIDFKHQ�%HLVSLHOV�HUOlXWHUW�
%HLVSLHO��)LQ6RIW'HU� 6WDQGDUGVRIWZDUHKHUVWHOOHU� )LQ6RIW� HQWZLFNHOW� HLQ� 3URGXNWV\VWHP�� GDV� XQWHU�DQGHUHP�DXV� HLQHP�6RIWZDUHSURGXNW� ]XU�)LQDQ]��XQG�%DQNNRQWHQYHUZDOWXQJ�EH�VWHKW��+HUU�0DLHU�YRQ�GHU�)LUPD�;�QHQQW�GLH�$QIRUGHUXQJ�´%H]DKOXQJHQ�LP�,QWHU�QHW� VROOHQ� �EHU� HLQH� 3D\SKRQH�)XQNWLRQDOLWlW� DEJHZLFNHOW� ZHUGHQ� N|QQHQ´� LQ�HLQHP�9HUNDXIVJHVSUlFK�PLW�+HUUQ�6FKPLGW�YRQ�GHU�|UWOLFKHQ�1LHGHUODVVXQJ�YRQ�)LQ6RIW� LQ�0�QFKHQ��'LH�$QIRUGHUXQJ� LVW� HLQH� YRQ��EHU�����$QIRUGHUXQJHQ��GLH�EHZHUWHW�ZHUGHQ�VROOHQ��'LH�%HZHUWXQJ�GHU�$QIRUGHUXQJHQ�HUIROJW�±�GD�GHU�)LUPD�)LQ6RIW�GLH�%HZHUWXQJVPHWKRGH�GHU�YRUOLHJHQGHQ�$UEHLW�QLFKW�EHNDQQW� LVW�±�JURE�QDFK�HLQHP�.RVWHQ��1XW]HQYHUKlOWQLV�GXUFK�HLQHQ�(QWZLFNOHU��'LHVHU�EHZHUWHW�VR�ZRKO�GLH�.RVWHQ�DOV�DXFK�GHQ�1XW]HQ�DOOHU�$QIRUGHUXQJHQ�LQ�HLQHU�6NDOD�YRQ���ELV�



���

��XQG�WHLOW�DQVFKOLH�HQG�GHQ�1XW]HQ�GXUFK�GLH�.RVWHQ��2ELJH�$QIRUGHUXQJ�ZLUG�PLW�.RVWHQ ��XQG�1XW]HQ ���DOVR�HLQHP�1XW]HQ��.RVWHQYHUKlOWQLV�YRQ�ô�HLQJHVFKlW]W��'LH�$QIRUGHUXQJHQ�ZHUGHQ�GDQQ�LQ�HLQH�5HLKHQIROJH�HQWVSUHFKHQ�GLHVHP�9HUKlOW�QLV�JHEUDFKW��,Q�GHU�JOHLFKHQ�5HLKHQIROJH�VROO�LKUH�5HDOLVLHUXQJ�HUIROJHQ��0LW�GLH�VHU� 9RUJHKHQVZHLVH� DXI� HLQ� P|JOLFKVW� KRKHV� 1XW]HQ��.RVWHQYHUKlOWQLVVHV� GHU�(QWZLFNOXQJ�DEJH]LHOW�
'LH�7lWLJNHLW�GHU�%HZHUWXQJ� ± RGHU�NXU]�%HZHUWXQJ JHQDQQW� ± HUIROJW� LP�5DKPHQ�YRQ�$NWLYLWlWHQ��YJO��$EVFKQLWW��������XQG�ZLUG�YRQ�GDUDQ�EHWHLOLJWHQ�5ROOHQ�GXUFKJHI�KUW��,P�RELJHQ�%HLVSLHO�)LQ6RIW LVW�GHU�(QWZLFNOHU�GLH�GXUFKI�KUHQGH�5ROOH��:LH�LQ�$EVFKQLWW����]X�VHKHQ�VHLQ�ZLUG��NDQQ�VLFK�GLH�%HZHUWXQJ�YRQ�$QIRUGHUXQJHQ�DXFK��EHU�PHKUHUH�$ N�WLYLWlWHQ�HUVWUHFNHQ�
)�U�GLH�%HZHUWXQJ�ZHUGHQ�PHKUHUH�QHXH�(QWZLFNOXQJVSU RGXNWH�EHQ|WLJW��$EELOGXQJ���JLEW� HLQHQ� hEHUEOLFN� �EHU� (UZHLWHUXQJHQ� GHV� 0RGHOOV� GHU� (QWZLF NOXQJVSURGXNWH� DXV�.DSLWHO����

$QIRUGHUXQJ %HZHUWXQJVNULWHULXP
.ULWHULHQNDWDORJ

.ULWHULHQZHUW
%HZHUWXQJVHUJHEQLV

=LHOIXQNWLRQ
%HZHUWXQJVREMHNW
$QIRUGHUXQJ %HZHUWXQJVNULWHULXP

.ULWHULHQNDWDORJ
.ULWHULHQZHUW

%HZHUWXQJVHUJHEQLV
=LHOIXQNWLRQ

%HZHUWXQJVREMHNW

$EELOGXQJ��� ± (QWZLFNOXQJVSURGXNWH�]XU�%HZHUWXQJ
,Q�GHQ�IROJHQGHQ�$EVlW]HQ�ZHUGHQ�GLH�(QWZLFNOXQJVSURGXNWH�HLQHU�% HZHUWXQJ�PLW�+LOIH�GHV�LQ�$EVFKQLWW������ YRUJHVWHOOWHQ�6FKHPDV�HUOlXWHUW��=HQWUDOHV�(QWZLFNOXQJVSU RGXNW�LVW�GDV�%HZHUWXQJVREMHNW�
3URGXNWW\S�%HZHUWXQJVREMHNW% 'DUXQWHU�ZLUG�GDV�]X�EHZHUWHQGH�2EMHNW�YHUVWDQGHQ�= 'LHVHV� (QWZLFNOXQJVSURGXNW� OHGLJOLFK� GDV� %LQGHJOLHG� ]ZLVFKHQ� %HZHUWXQJHQ� XQG�EHOLHELJHQ� (QWZLFNOXQJVSURGXNWHQ�� GLH� EHZHUWHW�ZHUGHQ� VROOHQ��'HU�(QWZLFNOXQJ V�SURGXNWW\S�NDQQ�QLFKW�VHOEVW�LQVWDQWLLHUW�ZHUGHQ��1XU�HQWVSUHFKHQGH�9H UIHLQHUXQJHQ��ZLH�]�%��GLH�$QIRUGHUXQJ�LQ�$EELOGXQJ�����ZHUGHQ�LQVWDQ]OLLHUW�$ �* �% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH��* $JJUHJDWLRQHQ%HLVSLHO�,P�%HLVSLHO�)LQ6RIW VLQG�$QIRUGHUXQJHQ�%HZHUWXQJVREMHNWH�



���

,P�5DKPHQ�GLHVHV�.DSLWHOV�ZHUGHQ�DXVVFKOLH�OLFK�$QIRUGHUXQJHQ�EHZHUWHW��'LH� LQ�GHQ�YRUJHVWHOOWHQ�%HZHUWXQJVPHWKRGHQ� N|QQHQ� MHGRFK�SULQ] LSLHOO� ]XU�%HZHUWXQJ�EHOLHELJHU�%HZHUWXQJVREMHNWH� KHUDQJH]RJHQ� ZHUGHQ�� %HZHUWXQJVR EMHNWH� N|QQHQ� EHLVSLHOVZHLVH�$OWHUQDWLYHQ� EHOLHELJHU� (QWVFKHLGXQJVVLWXDWLRQHQ� HLQHV� HQWVFKHLGXQJVRULHQWLHUWHQ� (Q W�ZLFNOXQJVSUR]HVVHV��YJO��$EVFKQLWW��������VHLQ�
'LH %HZHUWXQJ�HLQHV�%HZHUWXQJVREMHNWHV�ZLUG�DQKDQG�HLQHV� .ULWHULHQNDWDORJV GXUFKJH�I�KUW��GHU XQWHUVFKLHGOLFKH�%HZHUWXQJVNULWHULHQ DJJUHJLHUW��9HUVFKLHGHQH�$QIRUGHUXQJHQ�ZHUGHQ�LPPHU�PLW�GHP�JOHLFKHQ�.ULWHULHQNDWDORJ�XQG�GDPLW�GHQ�JOH LFKHQ�%HZHUWXQJVNUL�WHULHQ� EHZHUWHW�� 'DV� DXV� GHU� %HZHUWXQJ� UHVXOWLHUHQGH� (UJHEQLV� � %HZHUWXQJVHUJHEQLV��DJJUHJLHUW�.ULWHULHQEHZHUWXQJHQ�� GLH� ]X� GHVVHQ�(UPLWWOXQJ� EHLJHWUDJHQ� KDEHQ��'DV�% H�ZHUWXQJVHUJHEQLV� GRNXPHQWLHUW� GHQ�:HUW� HLQHV� %HZH UWXQJVREMHNWHV� LP� 9HUKlOWQLV� ]XU�=LHOIXQNWLRQ��YJO��DXFK�$EVFKQLWW���������
%HLVSLHO�'HU�.ULWHULHQNDWDORJ�GHV�%HLVSLHOV�)LQ6RIW�EHVWHKW�DXV�GHQ�EHLGHQ�%HZHUWXQJVNUL�WHULHQ�1XW]HQ���:HUW�GHU�.ULWHULHQEHZHUWXQJ ���XQG�.RVWHQ��:HUW�GHU�.ULWHULHQ�EHZHUWXQJ ���� 'DV� %HZHUWXQJVHUJHEQLV� VWHOOW� GDV� 1XW]HQ�.RVWHQYHUKlOWQLV� GDU��:HUW� GHV�%HZHUWXQJVHUJHEQLVVHV� �ô��� =LHOIXQNWLRQ� I�U�GLHVH�%HZHUWXQJ� LVW� GLH�0D[LPLHUXQJ�GHV�1XW]HQ��.RVWHQYHUKlOWQLVVHV�GHU�6RIWZDUHHQWZLFNOXQJ�)ROJHQGHQ�7DEHOOHQ�EHVFKUHLEHQ�UHVWOLFK H�(QWZLFNOXQJVSURGXNWW\SHQ�HLQHU�%HZH UWXQJ�
3URGXNWW\S�.ULWHULHQNDWDORJ% $QVDPPOXQJ�XQWHUVFKLHGOLFKHU�%HZHUWXQJVNULWHULHQ��GLH�]XU�%HZHUWXQJ�HLQHV�%HZH U�WXQJVREMHNWHV�KHUDQJH]RJHQ�ZHUGHQ�N| QQHQ�= 'RNXPHQWDWLRQ�GHU�.ULWHULHQVDPPOXQJ�XQG�GHU�9RUJHKHQVZHLV H�GHU�(UPLWWOXQJ�HLQHU�%HZHUWXQJ�YRQ�%HZHUWXQJVREMHNWHQ�$ 6NDOLHUXQJ� +LHU�ZLUG� IHVWJHOHJW��ZHOFKH�XQWHUVFKLHGOLFKHQ�:HUWH�HLQ�%HZHUWXQJ V�HUJHEQLV� DOOHU� (LQ]HOEHZHUWXQJHQ� KDEHQ� NDQQ�� =XP� %HLVSLHO� NDQQ� KLHU� IHVWJHOHJW�ZHUGHQ��GDVV�:HUWH�]ZLVFKHQ����VHKU�JX W��ELV�����VHKU�VFKOHFKW��OLHJHQ�VR OOHQ�* %HZHUWXQJVNULWHULXP��=XP�.DWDORJ�]XJHK|ULJH�.ULWHULHQ�% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH��* $JJUHJDWLRQHQ

3URGXNWW\S�%HZHUWXQJVNULWHULXP% (LQ]HOQHV�.ULWHULXP�]XU�%HZHUWXQJ�HLQHV�%HZHUWXQJVREMHNWHV�= %HVFKUHLEXQJ�GHV�.ULWHULXPV�XQG�GHV�9RUJHKHQV�]XU�(UPLWWOXQJ�HLQHU�(LQ]HOEHZH U�WXQJ�$ � %HVFKUHLEXQJ� %HVFKUHLEW��ZDV�GXUFK�GDV�.ULWHULXP�JHQDX�EHZHUWHW�ZHUGHQ�VROO�� 6NDOLHUXQJ� +LHU�ZLUG�IHVWJHOHJW��ZHOFKH�XQWHUVFKLHGOLFKHQ�:HUWH�HLQH�%HZHUWXQJ�KLQVLFKWOLFK�GLHVHV�.ULWHULXPV�DQQHKPHQ�NDQQ��:LH�GLH�6NDOLHUXQJ�GHV�.ULWHULH Q�NDWDORJV��NDQQ�DXFK�KLHU�EHLVSLHOVZHLVH�HLQH�6NDOD�YRQ���ELV����P|JOLFK�VHLQ�� 9RUJHKHQ�GHU�%HZHUWXQJ� %HVFKUHLEXQJ��ZLH�(LQ]HOEHZHUWXQJHQ�GHV�.ULW HULXPV�HUPLWWHOW�ZHUGHQ��%HLVSLHOVZHLVH�N|QQHQ SDDUZHLVH�9HUJOHLFKH�HLQJHVHW]W�ZH UGHQ�* �% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH��* $JJUHJDWLRQHQ



���

3URGXNWW\S�=LHOIXQNWLRQ% 'RNXPHQWDWLRQ�GHU�=LHOIXQNWLRQ��YJO��$EVFKQLWW� ��������DQKDQG�GHUHU�%HZHUWXQJVRE�MHNWH�EHZHUWHW�ZHUGHQ�VROOHQ�XQG�HLQHV�9RUJHKHQV��ZLH�%HZHUWXQJHQ�HUPLWWHOW�ZH U�GHQ� VROOHQ�� $OOJHPHLQ� VROO� HLQH� %HZHUWXQJ� XP� VR� K|KHU� DXVIDOOHQ�� MH� VWlUNHU� HLQ�%HZHUWXQJVREMHNW�GLH�=LHOIXQNWLRQ�HUI�OOW�= 'XUFK�GLH�=LHOIXQNWLRQ�ZLUG�EHVWLPPW��QDFK�ZHOFKHQ�0D�VWlEHQ�% HZHUWXQJVREMHNWH�EHZHUWHW� ZHUGHQ� VROOHQ�� 'DGXUFK� ZHUGHQ� $OWHUQDWLYHQ� PLWHLQDQGHU� YHUJOHLFKEDU��ZRGXUFK�GLH�(QWVFKHLGXQJ�I�U�HLQH�$OWHUQDWLYH�YHUIROJEDU�ZLUG�$ � =LHO��%HVFKUHLEXQJ�GHU�.ULWHULHQ��GLH�RSWLPLHUW�ZHUGHQ�VROOHQ�� 9RUJHKHQ� GHU� %HZHUWXQJ� %HVFKUHLEXQJ�� ZLH� HLQ� %HZHUWXQJVHUJHEQLV� DQKDQG�HLQ]HOQHU�.ULWHULHQEHZHUWXQJHQ�HUPLWWHOW�ZLUG��*HJHEHQHQIDOOV�ZLUG�KLHU�EHVFKUL H�EHQ��ZHOFKH�*HZLFKWXQJ�GLH�HLQ]HOQHQ�%HZHUWXQJVNULWHULHQ�K DEHQ�* �% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH��* $JJUHJDWLRQHQ

3URGXNWW\S�%HZHUWXQJVHUJHEQLV% 5HVXOWLHUHQGHU�:HUW�HLQHU�%HZHUWXQJ�DQKDQG�YHUVFKLHGHQHU�%HZHUWXQJVNU LWHULHQ��= 'XUFK� GDV�%HZHUWXQJVHUJHEQLV� VROOHQ� YHUVFKLHGHQH�%HZHUWXQJVREMHNWH� KLQVLFKWOLFK�GHU�(UI�OOXQJ�GHU�=LHOIXQNWLRQ�PLWHLQDQGHU�YHUJOHLFKEDU�VHLQ�$ � :HUW� $XVSUlJXQJ�GHU�6NDOLHUXQJ�GHV�.ULWHULHQNDW DORJV�� .RPPHQWDU� %HJU�QGXQJ��ZLH�GLHVH�%HZHUWXQJ�]XVWDQGH�NRPPW��'LHVH� LVW� VS H�]LHOO�GDQQ�QRWZHQGLJ��ZHQQ�GDV�9RUJHKHQ�]XU�*HVDPWEHZHUWXQJ�HLQH�9HUKDQ GOXQJ�YRUVFKOlJW�* .ULWHULHQZHUWH��$OOH� .ULWHULHQZHUWH� GHV� DVVR]LLHU WHQ� %HZHUWXQJVREMHNWHV� ZHUGHQ�DJJUHJLHUW��)�U�MHGHV�%HZHUWXQJVNULWHULXP�GHV�]XP�%HZHUWXQJVHUJHEQLV�DVVR]LLHUWHQ�.ULWHULHQNDWDORJV�PXVV�JHQDX�HLQH�.ULWHULHQEHZHUWXQJ�IHVWJHOHJW�VHLQ�% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH��* $JJUHJDWLRQHQ

3URGXNWW\S�.ULWHULHQZHUW% %HZHUWXQJ�HLQHV�%HZHUWXQJVREMHNWHV�KLQVLFKWOLFK�HLQHV�HLQ]H OQHQ�.ULWHULXPV�= 'RNXPHQWDWLRQ�HLQHU�(LQ]HOEHZHUWXQJ�HLQHV�%HZHUWXQJVREMHNWV�$ :HUW� (LQH�$XVSUlJXQJ�GHU�6NDOLHUXQJ�GHV�]XJHK|ULJHQ�.ULWHU LXPV�* �% %HVFKUHLEXQJ��= =ZHFN��$ $WWU LEXWH��* $JJUHJDWLRQHQ



���

'LH�$XIZDQGVVFKlW]XQJ� LQ�GHU�6RIWZDUH �(QWZLFNOXQJ� LVW� VHKU� VFKZLHULJ��'HVKDOE�NDQQ�]XP� =HLWSXQNW� GHU� %HZHUWXQJ� QRFK� NHLQH� HQGJ�OWLJH� (QWVFKHLGXQJ� JHWURIIHQ� ZHUGHQ�NDQQ�� ZHOFKH� $QIRUGHUXQJ� WDWVlFKOLFK� UHDOLVLHUW� ZHUGHQ� N|QQHQ�� ,P� %H LVSLHO� )LQ6RIWZXUGHQ� GDKHU� GLH�$QIRUGHUXQJHQ� ]XP� 6FKOXVV� GHU�%HZHUWXQJ� LQ� HLQH�5HLKHQIROJH� J H�EUDFKW��'LH�$XIVWHOOXQJ� HLQHU� GHUDUWLJHQ�5HLKHQIROJH�ZLUG� DXFK� 3ULRULVLHUXQJ JHQDQQW��'LH�3RVLWLRQ�HLQHU�HLQ]HOQHQ�$QIRUGHUXQJ�LQ�GHU�5HLKH�E H]HLFKQHW�PDQ�DXFK�DOV�3ULRULWlW��%HZHUWXQJVREMHNWH�PLW�KRKHU�3ULRULWlW�KDEHQ�9RUUDQJ�YRU�GHU�$XVZDKO�YRQ�%HZHUWXQJ V�REMHNWHQ�PLW�QLHGULJHUHU�3ULRULWlW��3ULRULWlWHQ�N|QQHQ�XQPLWWH OEDU�GXUFK�HLQH�6RUWLHUXQJ�GHU�%HZHUWXQJVHUJHEQLVVH�DEJHOHLWHW�ZHUGHQ�
��� 0HUNPDOH�HLQHU�%HZHUWXQJVPHWKRGH1DFKGHP� LP� YRUKHUJHKHQGHQ� $EVFKQLWW� ��� JUXQGOHJHQGH� (OHPHQWH� HLQHU� %HZHUWXQJ�YRUJHVWHOOW� ZXUGHQ�� VWHKHQ� DE� MHW]W� I�U� GHQ�5HVW� GHV�.DSLWHOV�%HZHUWXQJVPHWKRGHQ� LP�0LWWHOSXQNW�� ,P� %HLVSLHO� )LQ6RIW�ZXUGHQ� EHLVSLHOVZHLVH� ]ZHL� .ULWHULHQ� ]XU� %HZHUWXQJ�HLQHU�$QIRUGHUXQJ�KHUDQJH]RJHQ�XQG�DG�KRF�GDUDXV�HLQ�%HZHUWXQJVHUJHEQLV�EHUHFKQHW��'LH� IROJHQGHQ�$EVFKQLWWH� ]LHOHQ� QXQ�GDUDXI� DE�� HLQH�6\VWHPDWLN� LQ�GLH�%HZH UWXQJ�YRQ�$QIRUGHUXQJHQ� ]X� EULQJHQ��'D]X�ZHUGHQ� ]XQlFKVW� HUVWUHEHQVZHUWH�0H UNPDOH� I�U� HLQHU�%HZHUWXQJVPHWKRGH�I�U�NRPSOH[H�6WDQGDUGVRIWZDUH�GLVNXWLHUW�
'LH� %HZHUWXQJ� HLQHU� $QIRUGHUXQJ� PXVV� ZLGHUVSLHJHOQ�� ZHOFKHQ� %HLWUDJ� VLH� ]XP� * H�VDPWHUIROJ�HLQHU�6RIWZDUH� OHLVWHW��'LHVHU�PLVVW�VLFK� OHW]WHQGOLFK�DQ�GHU�(UI�OOXQJ�GHU� LQ�$EVFKQLWW������ DXVI�KUOLFK�HUOlXWHUWHQ�VWUDWHJLVFKHQ�=LHOH�.XQGH QRULHQWLHUXQJ��=HLW�XQG�.RVWHQ��'XUFK� GLH�%HZHUWXQJ�ZHUGHQ�$QIRUGHUXQJHQ� JHJHQHLQD QGHU� SULRULVLHUW��ZRPLW�GLH� 3ODQXQJ� XQG� GLH� IOH[LEOH�8PSODQXQJ� YRQ� 3URGXNWV\VWHPHQ��6\VWHPP RGXOHQ� EH]LH�KXQJVZHLVH� GHUHQ�9HUVLRQHQ� XQWHUVW�W]W�ZLUG��8PSODQXQJHQ� VLQG� � WURW]� WHLOZHLVH� VHKU�KRKHU�.RVWHQ�� EHL�IDOVFKHQ�$XIZDQGVVFKlW]XQJHQ�EH]LHKXQJVZHLVH�DXIJUXQG�QHXHU�RGHU�VLFK�lQGHUQGHU�$QIRUGHUXQJHQ�HUIRUGHUOLFK��9RQ�8PSODQXQJHQ�N|QQHQ�VRZRKO�GL H�9HU�VLRQVSODQXQJ�GHU�5HDOLVLHUXQJ�DOV�DXFK� ,QKDOWH�HLQ]HOQHU�$QIRUG HUXQJHQ�EHWURIIHQ�VHLQ��'LH�$XVZDKO�YRQ�.DQGLGDWHQ�GHUDUWLJHU�8PSODQXQJHQ�ZLUG�GXUFK�3ULRULWlWHQ�XQWH UVW�W]W�
%HVWHKHQGH�%HZHUWXQJVPHWKRGHQ� VLQG� LQ� GHU�3UD[LV� I�U�PDQFKH�=ZHFNH� ]X� DXIZHQGL J��YJO��>'HL��D@���'DKHU�ZLUG�KlXILJ�DG�KRF�RKQH�0HWKRGH�EHZHUWHW��'DUDXV�UHVX OWLHUHQGH�3ULRULWlWHQ�VLQG�PHLVW�ZHQLJ�Q�W]OLFK��GD� VLFK�GLH�$QIRUGHUXQJHQ�QLFKW� IHLQ�JHQXJ�YR Q�HLQDQGHU�XQWHUVFKHLGHQ�ODVVHQ��)�U�HLQH�%HZHUWXQJVPHWKRGH� VLQG�DOVR�IROJHQGH�0HUNPD�OH�ZHVHQWOLFK��� 'LH� %HZHUWXQJ� PXVV� P|JOLFKVW� YHUIROJEDU� � VHLQ�� GDV� KHL�W� HV� PXVV� ZHLWUHLFKHQG�QDFKYROO]LHKEDU�VHLQ��ZLH�%HZHUWXQJVHUJHEQLVVH�]XVWDQGH�JHNR PPHQ�VLQG��� $QIRUGHUXQJHQ�P�VVHQ�LQ�LKUHQ�%HZHUWXQJVHUJHEQLVVHQ�JXW�GLIIHUHQ]LH UEDU�VHLQ��� 'HU� $XIZDQG� HLQHU� %HZHUWXQJVPHWKRGH�PXVV� ]XP�=ZHFN� GHU� %HZHUWXQJ� DG lTXDW�VHLQ�%HLVSLHO�:LH� GHU� (QWZLFNOHU� LP� %HLVSLHO� )LQ6RIW� ]X� HLQ]HOQHQ� .ULWHULHQEHZHUWXQJHQ� JH�NRPPHQ� LVW�� LVW� QLFKW� YHUIROJEDU�� 'HU� ZHLWHUH� :HJ� ]XP� %HZHUWXQJVHUJHEQLV� LVW�KLQJHJHQ�QDFKYROO]LHKEDU��GD�GLHVHU�QDFK�HLQHP�%HUHFKQXQJVVFKHPD�HUIROJW�LVW�



���

'LH�9HUIROJEDUNHLW�NDQQ�YRU�DOOHP�GXUFK�HLQHQ�HUK|KWHQ�%HZHUWXQJVDXIZDQG�YHUEHVVHUW�ZHUGHQ��'DKHU�VROOWH�I�U�HLQH�0HWKRGH�DEKlQJLJ�YRQ�GHU�7UDJZHLWH�HLQHU�DXV�GHU�%HZH U�WXQJ�UHVXOWLHUHQGHQ�(QWVFKHLGXQJ�PHKU�$XIZDQG�HUODXEW�VHLQ�
��� %DXVWHLQH�YRQ�%HZHUWXQJVPHWKRGHQ$QDO\VLHUW� PDQ� EHVWHKHQGH� %HZHUWXQJVPHWKRGHQ� KLQVLFKWOLFK� LKUHV� $X IEDXV�� VR� NDQQ�PDQ�IHVWVWHOOHQ��GDVV�GLHVH�SULQ]LSLHOO�JOHLFK�VWUXNWXULHUW�VLQG��,Q�GLHVHP�$EVFKQLWW�ZH U�GHQ� %DXVWHLQH� YRQ� %HZHUWXQJVPHWKRGHQ� HUOlXWHUW�� 'HU� DQVFKOLH�HQGH� $ EVFKQLWW� VWHOOW�GDQQ�EHVWHKHQGH�0HWKRGHQ�YRU�XQG�RUGQHW�GLHVH�KLQVLFKWOLFK�YH UZHQGHWHU�%DXVWHLQH�HLQ�
6lPWOLFKH�.ULWHULHQEHZHUWXQJHQ��YJO��$EVFKQLWW� �����EHUXKHQ�DXI�6FKlW]XQJHQ�HLQ]HOQHU�RGHU�HLQHU�*UXSSH�YRQ�3HUVRQHQ��'DGXUFK�VLQG�NHLQH�DEVROXW�PHVVEDUHQ�$XVVDJHQ��EHU�GLH�*�WH�GHU�HUPLWWHOWHQ�:HUWH�P|JOLFK��0LW� MHGHU�0HWK RGH�ZLUG�GDKHU�YRP�$QZHQGHU�HLQ�JHZLVVHV�9HUWUDXHQ�LQ�GLH�HUPLWWHOWHQ�(UJHEQLVVH�HUZDUWHW��=XU�(UK |KXQJ�GLHVHV�9HU�WUDXHQV� VROOWH� EHL� %HZHUWXQJHQ� P|JOLFKVW� ZHLWUHLFKHQG� DXI� YRUKDQGHQH� (UID KUXQJHQ�]XU�FNJHJULIIHQ�ZHUGHQ�N|QQHQ�
'HU� IROJHQGHQ�(LQVFKlW]XQJ�YRQ�%DXVWHLQHQ�HLQHU�%HZHUWXQJVPHWKRGH� OLHJHQ� IR OJHQGH�]ZHL�3UlPLVVHQ�]X�*UXQGH��� (LQ�%HZHUWXQJVHUJHEQLV�ZLUG�XP�VR�]XYHUOlVVLJHU�XQG�YHUIROJEDUHU��MH�PHKU�%HZH U�WXQJVNULWHULHQ�]X�5DWH�JH]RJHQ�ZHUGHQ��'LH�3UlPLVVH�EDVLHUW�DXI�GHU�$ QQDKPH��GDVV�HLQ�8UWHLO�XPVR�JHQDXHU�ZLUG��MH�PHKU�*HVLFKWVSXQNWH�]XU�8UWHLOVILQGXQJ�LQ�% HWUDFKW�JH]RJHQ�ZHUGHQ�
�� (LQ�%HZHUWXQJVHUJHEQLV�ZLUG�XP�VR�]XYHUOlVVLJHU�� MH�V\VWHPDWLVFKHU�HV�DXV�JHZR Q�QHQHQ�(UIDKUXQJHQ�DEJHOHLWHW�ZLUG�
,Q� GHQ� IROJHQGHQ� $EVFKQLWWHQ� ZHUGHQ� %DXVWHLQH� YRQ� %HZHUWXQJVP HWKRGHQ� YRUJHVWHOOW�XQG� KLQVLFKWOLFK� ]X� HUZDUWHQGHP�$XIZDQG� GHU� %HZHUWXQJ� XQG�9HUIROJEDUNHLW� XQG GHU�'LIIHUHQ]LHUEDUNHLW�UHVXOWLHUHQGHU�%HZHUWXQJVHUJHEQLVVH�HLQJ HVFKlW]W�
����� $Q]DKO�GHU�%HZHUWXQJVNULWHULHQ'HU� HUVWH� %DXVWHLQ� HLQHU� %HZHUWXQJVPHWKRGH� LVW� GLH� $Q]DKO� GHU� %HZHUWXQJVNULWHULHQ��DQKDQG�GHUHU�HLQH�$QIRUGHUXQJ�EHZHUWHW�ZLUG��(V�ZLUG�]ZLVFKHQ�GHU�G LUHNWHQ�%HZHUWXQJ�XQG�GHU�%HZHUWXQJ�PLW�YHUVFKLHGHQHQ�%HZHUWXQJVNULWHULHQ�XQWHUVFKL HGHQ�
'LUHNWH�%HZHUWXQJ%HL�GHU�GLUHNWHQ�%HZHUWXQJ�ZLUG�MHGH�$QIRUGHUXQJ�PLW�HLQHP�HLQ]LJHQ�%HZHUWXQJVNULW H�ULXP�EHXUWHLOW��'LH�:HUWH�HLQ]HOQHU�$QIRUGHUXQJHQ�N|QQHQ�XQPLWWHOE DU�]XU�%HVWLPPXQJ�LKUHU�3ULRULWlW�JHQXW]W�ZHUGHQ�
$XIZDQG� )�U�MHGH�$QIRUGHUXQJ�PXVV�QXU�HLQ�HLQ]LJHU�:HUW�HUPLWWHOW�ZHUGHQ��'DKHU�LVW�GHU�$XIZDQG�GHU� GLUHNWHQ�%HZHUWXQJ�YHUJOLFKHQ�PLW�GHU�%HZHUWXQJ�PLW�YHUVFKLHG HQHQ�.ULWHULHQ�JHULQJ�



���

9HUIROJEDUNHLW��'LH� 9HUIROJEDUNHLW� GHUDUW� HUPLWWHOWHU� %HZHUWXQJVHUJHEQLVVH� LVW� UHODWLY�JHULQJ�� )DOOV� ]�� %�� LPSOL]LW� ZLGHUVSU�FKOLFKH� .ULWHULHQ� GHQ�:HUW� EHHLQIOX VVHQ�� LVW� GLHV�Y|OOLJ�LQWUDQVSDUHQW��
'LIIHUHQ]LHUEDUNHLW� (LQ�HLQ]LJHU�:HUW�HUP|JOLFKW�NHLQH�GLIIHUHQ]LHUWH�%HZHUWXQ J�
%HZHUWXQJ�GXUFK�YHUVFKLHGHQH�%HZHUWXQJVNULWHULHQ'LH�%HZHUWXQJ�HLQHU�$QIRUGHUXQJ�HUIROJW�EHL�GHU� %HZHUWXQJ�QDFK�YHUVFKLHGHQHQ�%HZHU�WXQJVNULWHULHQ LQ�]ZHL�6WXIHQ��,Q�GHU�HUVWHQ�6WXIH�ZHUGHQ�I�U�MHGH�$QIRUGHUXQJ�.ULWHULH Q�EHZHUWXQJHQ� YRUJHQRPPHQ�� 'LH� ]ZHLW H� 6WXIH� VHW]W� GLHVH� QDFK� HLQHU� YRUJHJHEHQHQ�6\VWHPDWLN�LQ�%H]XJ�]XHLQDQGHU�XQG�HUPLWWHOW�VRPLW�GDV�%HZHUWXQJVHUJHEQLV��,P�%H LVSLHO�)LQ6RIW ZXUGH�HLQH�%HZHUWXQJ�GXUFK�YHUVFKLHGHQH�%HZHUWXQJVNULWHULHQ�YRUJHQRPPHQ�
$XIZDQG� 0LW� GHU�$Q]DKO� GHU�%HZHUWXQJVNULWHU LHQ� VWHLJW� GHU�$XIZDQG� VRZRKO�ZHJHQ�]XQHKPHQGHQ�HLQ]HOQHQ�.ULWHULHQEHZHUWXQJHQ�DOV�DXFK�ZHJHQ�GHP�VWHLJHQGHQ�$X IZDQG�I�U�(UPLWWOXQJ�GHV�%HZHUWXQJVHUJHEQLVVHV�DQ��'DKHU� LVW�GLH�%HZHUWXQJ�PLW�YHUVFKLHG H�QHQ�%HZHUWXQJVNULWHULHQ�LQ�GHU�5HJHO�DXIZlQGLJHU�DOV�HLQ H�GLUHNWH�%HZHUWXQJ�
9HUIROJEDUNHLW� 'HU�3UlPLVVH�]XIROJH�VWHLJW�GLH�9HUIROJEDUNHLW�HLQHU�%HZHUWXQJ�PLW�GHU�$Q]DKO�GHU�.ULWHULHQ�DQ�
'LIIHUHQ]LHUEDUNHLW��0LW�GHU�=XQDKPH�GHU�.ULWHULHQ�ODVVHQ�VLFK�HLQ]HOQH�%HZHUWXQJVH U�JHEQLVVH�EHVVHU�YRQHLQDQGHU�XQWHUVFKHLG HQ�
����� %HZHUWXQJ�HLQ]HOQHU�.ULWHULHQ=XU�%HZHUWXQJ�HLQ]HOQHU�.ULWHULHQ�VLQG�]ZHL�9HUIDKUHQ��EOLFK��'HU�SDDUZHLVH�9H UJOHLFK�XQG� GLH� 6NDOHQEHZHUWXQJ�� %HL� GHU� 6NDOHQEHZHUWXQJ� NDQQ� ]ZLVFKHQ� GLUHNWHU� 6NDOHQE H�ZHUWXQJ�XQG�LQGLUHNWHU�6NDOHQEHZHUWXQJ�XQWHUVFKLHGHQ�ZHU GHQ��
'LH�%HZHUWXQJ�YRQ�$QIRUGHUXQJHQ�I�U�6WDQGDUGVRIWZDUH�NDQQ�GDU�EHU�KLQDXV�DXFK�PL W�WHOV�8PIUDJHQ�GXUFKJHI�KUW�ZHUGHQ��'LHVH�VLQG�MHGRFK�PLW�HLQHP�KRKHQ�SHUVRQHOOHQ�XQG�]HLWOLFKHP�$XIZDQG�YHUEXQGHQ��6LH�N|QQHQ�GDKHU�QXU�GDQQ�HLQJHVHW]W�ZH UGHQ��ZHQQ�HV�VLFK� XP�VWUDWHJLVFKH�(QWVFKHLGXQJHQ�RGHU�XP�0DVVHQSURGXNWH�KDQGHOW��9RUJHKHQVZH L�VHQ�]XU�'XUFKI�KUXQJ�YRQ�8PIUDJHQ�ZHUGHQ�]XP�%HLVSLHO� LQ�> .RW��@�EHVFKULHEHQ��'LH�YRUOLHJHQGH� $UEHLW� EHVFKUlQNW� VLFK� DXI� %HZHUWXQJVPHWKRGHQ� YRQ� $QIRUGHUXQJHQ� P LW�HLQHU� UHODWLY� JHULQJHQ� $Q]DKO� %HWHLOL JWHU�� 'LHVH� VLQG� HLJHQHQ� 6WXGLHQ� ]XIROJH� �YJO��>'HL��D@�� I�U�GLH�(QWZLFNOXQJ�NRPSOH[HU�6WDQGDUGVRIWZDUH�YRQ�K|KHUHU�5HOHYDQ]��6W D�WLVWLVFKH�0HWKRGHQ� VLQG� DXIJUXQG�GHU�1RWZHQGLJNHLW� HLQHU�JU|�H UHQ�$Q]DKO�YRQ�6WLFK�SUREHQ� I�U� GHUDUWLJH� %HZHUWXQJHQ� ZHQLJ� JHHLJQHW� XQG� ILQGHQ� GDKHU� KLHU� NHLQH�9HUZHQGXQJ��$XFK�GLH�$QZHQGXQJ�YRQ�8PIUDJHPHWKRGHQ�VFKHLGHW�DXV�GLHVHP�*UXQGH�I�U�HLQH�GHUDUWLJ�JHULQJH�$Q]DKO�EHWHLOLJWHU�3HUVRQHQ�DXV�
3DDUZHLVHU�9HUJOHLFK%HLP�SDDUZHLVHQ�9HUJOHLFK�ZHUGHQ�DOOH�$QIRUGHUXQJHQ�KLQVLFKWOLFK� HLQHV�%HZHUWXQJ V�NULWHULXPV�GXUFK�DQ�GHU�%HZHUWXQJ�EHWHLOLJWHQ�3HUVRQHQ�PLWHLQDQGHU�YHUJOLFKHQ��'L HVHV�9RUJHKHQ�ZXUGH� LQ� GHU�$QDO\WLF�+LHUDUFK\� 3URFHVV �0HWKRGH� �NXU]�$+3�0HWKRGH� YJO��>6DD��@�� HLQJHI�KUW�� 'DV� 9HUJOHLFKVHUJHEQLV� ]ZLVFKHQ� ]ZHL� $QIRUGHUX QJHQ� ZLUG� PLW�



���

JDQ]]DKOLJHQ�:HUWHQ�]ZLVFKHQ���XQG���DXVJHGU�FNW��%HLP�:HUW���VLQG�]ZHL�$QIRUGHUX Q�JHQ�JOHLFK��'HU�:HUW���EHGHXWHW�GDJHJHQ�HLQHQ�H[WUHPHQ�0HKUZHUW�GHU�HUVWHQ�$QIRUG H�UXQJ�� ,VW� GLH� HUVWH�$QIRUGHUXQJ�ZHQLJHU�ZHUW�� VR�ZLUG�GDV�9HUJOHLFKVH UJHEQLV�PLW�GHP�UH]LSURNHQ�:HUW� YRQ� �� ELV� ���� DXIJHVFKULHEHQ�� 'LH� %HZHUWXQJ� HLQHV� .U LWHULXPV� HLQHU�$QIRUGHUXQJ�ZLUG�GXUFK�HLQH�6XPPHQELOGXQJ��EHU�HLQ]HOQH�9HUJOHLFKVHUJHEQLVVH�HUPL W�WHOW�� 'LH� %HZHUWXQJ� HUIROJW� DXVVFKOLH�OLFK� UHODWLY� ]X� GHQ� YRUKDQGHQHQ� $QIRUGHUX QJHQ��8QWHU� EHVWLPPWHQ�$QQDKPHQ�N|QQHQ�EHL�GLHVHU�0HWKRGH�PDWKHPDWLVFKH�3ODXVLELOLWlW V�WHVWV�GXUFKJHI�KUW�ZHUGHQ��'LHVH�GLHQHQ�GHU�(UK|KXQJ�GHV�9HUWUDXHQV�LQ�GLH�(UJHEQLVVH�GLHVHU�0HWKRGH�
$XIZDQG��'HU� $XIZDQG� GHU� %HZHUWXQJVPHWKRGH� KlQJW� YRU� DOOHP� YRQ� GHU� $Q]DKO� ]X�YHUJOHLFKHQGHU�$QIRUGHUXQJHQ�DE�XQG�VWHLJHUW�VLFK�TXDGUDWLVFK��'DKHU�LVW�EHL�HLQHU�JU |��HUHQ�$Q]DKO�YRQ�$QIRUGHUXQJHQ�HLQ�UHODWLY�KRKHU�$XIZDQG�]XU�%HZH UWXQJ�QRWZHQGLJ�
9HUIROJEDUNHLW��'LH�(UJHEQLVVH�GHV�9HUIDKUHQV�VHOEVW�VLQG�GXUFK�GLH�GLUHNWHQ�9HUJOH L�FKH�XQG�GXUFK�GDV�HLQKHLWOLFKH�%HUHFKQXQJVVFKHPD�]XU�(UPLWWOXQJ�HLQHU�*HVDPWEHZH U�WXQJ� WUDQVSDUHQW��'D� MHGRFK�DOOH�:HUWH�VLFK�UHODWLY�DQ�GHQ�YRUKDQGHQHQ�$QIRUGHUXQJHQ�RULHQWLHUHQ��IHKOW HV�DQ�HLQHU�9HUJOHLFKEDUNHLW�PLW�DEVROXWHQ�:HUWHQ�
'LIIHUHQ]LHUEDUNHLW��'D�I�U�HLQ�%HZHUWXQJVNULWHULXP�MHGH�$QIRUGHUXQJ�PLW�MHGHU�DQG H�UHQ�$QIRUGHUXQJ�GLUHNW�YHUJOLFKHQ�ZLUG��VLQG�DOOH�.ULWHULHQEHZHUWXQJHQ�JXW�YRQHLQDQGHU�XQWHUVFKHLGEDU�
'LUHNWH�6NDOHQEHZHUWXQJ6NDOHQEHZHUWXQJHQ�EDVLHUHQ�DXI�GHU�%HZHUWXQJ�HLQHV�.ULWHULXPV�QDFK�HLQHU�YRUJHJHE H�QHQ�6NDOD��'LH�%HZHUWXQJ�HUIROJW�DXIJUXQG�HLQHU�UHLQHQ�6FKlW]XQJ��,P�%H LVSLHO�)LQ6RIWZXUGH�VRZRKO�I�U�GLH�.RVWHQ�DOV�DXFK�I�U�GHQ�1XW]HQ�HLQH�GLUHNWH�6NDOHQEHZHUWXQJ�D Q�JHZHQGHW��'LH�6NDOHQ�ZDUHQ�GDEHL�MHZHLOV�:HUWH�YRQ���ELV���
$XIZDQG� 'D�GLH�6NDOHQEHZHUWXQJ�SUR�%HZHUWXQJVNULWHULXP�GLUHNW�HUIROJW��LVW�GHU�$X I�ZDQG�GHU�%HZHUWXQJ�JHJHQ�EHU�GHP�SDDUZHLVHQ�9HUJOHLFK�JHULQJ�XQG�SUR�$ QIRUGHUXQJ�NRQVWDQW�
9HUIROJEDUNHLW��'LH�%HZHUWXQJ�VHOEVW�HUIROJW�DXIJUXQG�HLQHU�(LQVFKlW]XQJ�XQG�LVW�GDPLW�QLFKW�XQPLWWHOEDU�WUDQVSDUHQW��*HJHEHQHQIDOOV�EHVWHKW�GLH�1RWZHQGLJNHLW�]XU�'RNXPHQW D�WLRQ� GHU� EHZHUWHQGHQ� 3HUVRQ�� XP� VSlWHUH�1DFKIUDJHQ� KLQVLFKWOLFK� GHU� (LQVFKlW]XQJ� ]X�HUP|JOLFKHQ�
'LIIHUHQ]LHUEDUNHLW��'LHVH�KlQJW�I�U�DOOHP�YRQ�GHU�:DKO�GHU�6NDOD�XQG�GHU�0|JOLFKNHLW�GHU�(LQVFKlW]XQJ�XQWHUVFKLHGOLFKHU�.ULWHULHQEHZHUWXQJHQ�DE��)�U�PDQFKH�.ULWHULHQ�LVW�HV�RIW�QLFKW�P|JOLFK��HLQH�IHLQH�8QWHUWHLOXQJ�LQ�PHKUHUH�6NDOHQZHUWH�]X�PDFKHQ�
,QGLUHNWH�6NDOHQEHZHUWXQJ%HL�GHU�LQGLUHNWHQ�6NDOHQEHZHUWXQJ�HUIROJW�GLH�%HXUWHLOXQJ�HLQHU�$QIRUGHUXQJ�HEHQIDOOV�DXIJUXQG� HLQHU� YRUJHJHEHQHQ� 6NDOD�� $QVWDWW� $QIRUGHUXQJHQ� GLUHNW� ]X� EHZHUWHQ�� VW�W]W�VLFK� GLHVH� %HZHUWXQJ� DXI� (UIDKUXQJHQ� LQ� GHU� 9HUJDQJHQKHLW�� 'LHVH� N|QQHQ� LQ� HLQHP�YRUJHJHEHQHQ� 6FKHPD� V\VWHPDWLVFK� IHVWJHKDOWHQ� ZHUGHQ�� ZLH� VSlWHU� LQ� $EVFKQLWW� ���QRFK�DXVI�KUOLFKHU�GDUJHVWHOOW�ZLUG��'DV�6FKHPD�EDVLHUW�DXI�XQWHUVFKLHGOLFKHQ�.ODVVLILN D�



���

WLRQHQ��PLW�GHUHQ�+LOIH�JHVDPPHOWH�(UIDKUXQJHQ�D XI�]X�EHZHUWHQGH�$QIRUGHUXQJHQ�]XJ H�RUGQHW�ZHUGHQ�N|QQHQ��%HZHUWXQJHQ�ODVVHQ�VLFK�GXUFK�(UIDKUXQJHQ�PHKU�REMHNWLYL HUHQ��GD� VLH� VLFK� QLFKW�PHKU� UHLQ� DXI�GLH� ,QWXLWLRQ�GHU�GXUFKI�KUHQGHQ�3HUVRQHQ� VW�W]HQ��'LH�9HUZHQGXQJ�GHU�LQGLUHNWHQ�6NDOHQEHZHUWXQJ�EHGDUI�H LQHU�9RUEHUHLWXQJ��GLH�LQ�$EVFKQLWW���� GHWDLOOLHUW�HUOlXWHUW�ZLUG�
$XIZDQG� 6RZRKO� ]XU�9RUEHUHLWXQJ�DOV� DXFK�]XU�'XUFKI�KUXQJ�GHU� LQGLUHNWHQ�6NDOH Q�EHZHUWXQJ� HQWVWHKHQ�$XIZlQGH��'LH�$XIZlQGH� GHU�9RUEHUHLWXQJ� VLQG� XQDEKlQJLJ� YRQGHU� $Q]DKO� GHU� ]X� EHZHUWHQGHQ� $QIRUGHUXQJHQ�� 'DKHU� VFKO DJHQ� VLH� XPVR� ZHQLJHU� ]X�%XFKH��MH�PHKU�$QIRUGHUXQJHQ�PLWWHOV�GHU�LQGLUHNWHQ�6NDOH QEHZHUWXQJ�EHXUWHLOW�ZHUGHQ��'LH�=XRUGQXQJ�YRQ�$QIRUGHUXQJHQ�]X�(UIDKUXQJHQ�NDQQ�DXWRPDWLVLHUW�ZHUGHQ��'DPLW�LVW�GHU�$XIZDQG�I�U�GLH�'XUFKI�KUXQJ�GHU�LQGLUHNWHQ�6NDOHQEHZHUWXQJ�YHUJOLFKHQ�]XU�GLUH N�WHQ�6NDOHQEHZHUWXQJ�LQ�HWZD�JOHLFK�KRFK�
9HUIROJEDUNHLW��'D� LQGLUHNWH�%HZHUWXQJHQ�DXI�(UIDKUXQJHQ�EDVLHUHQ�� ODVVHQ�VLFK�GLHVH�EHVVHU�QDFKYROO]LHKHQ�DOV�GLUHNWH�%HZHUWXQJHQ��'DV� =XWUHIIHQ�HLQHU�(UIDKUXQJ�NDQQ� M H�GRFK�QLFKW�JDUDQWLHUW�ZHUGHQ�
'LIIHUHQ]LHUEDUNHLW��+LHU�JLOW�GDV�JOHLFKH��ZLH�I�U�GLH�GLUHNWH�6NDOHQEHZHUWXQJ�
����� (UPLWWOXQJ�HLQHV�%HZHUWXQJVHUJHEQLVVHV�=XU�%HVWLPPXQJ� GHV�%HZHUWXQJVHUJHEQLVVHV� GHU�%HZHUWXQJ�PLW� YHUVFKLHGHQHQ %HZHU�WXQJVNULWHULHQ�H[LVWLHUHQ�]ZHL�XQWHUVFKLHGOLFKH�9RUJHKHQVZHLVHQ��(V�NDQQ�EHUHFKQHW�RGHU�LP� 5DKPHQ� HLQHU� 9HUKDQGOXQJ� ]ZLVFKHQ� XQWHUVFKLHGOLFKHQ� (Q WZLFNOXQJVUROOHQ� �YJO��$EVFKQLWW������HUPLWWHOW�ZHUGHQ��
%HUHFKQXQJ�GHV�%HZHUWXQJVHUJHEQLVVHV8P�HLQ�%HZHUWXQJVHUJHEQLV�EHUHFKQHQ�]X�N|QQHQ��P�VVHQ�HLQ]HOQH�.ULWHULHQEHZHUWX Q�JHQ� DOV� =DKOHQ� YRUOLHJHQ�� (LQH� JHEUlXFKOLFKH� %HUHFKQXQJVDUW� LVW� GLH� JHZLFKWHWH� 6X P�PHQELOGXQJ�� $QJHQRPPHQ� Q YHUVFKLHGHQH� %HZHUWXQJVNULWHULHQ� VLQG� YRQ� ������N Q GXUFKQXPPHULHUW��'LH�.ULWHULHQEHZHUWXQJ�HLQHV�.ULWHULXPV� N KLQVLFKWOLFK�HLQHU�$QIRUGH�UXQJ� WU 5� �0HQJH� DOOHU� EHNDQQWHQ� $QIR UGHUXQJHQ� ]XP� =HLWSXQNW� W 7� �� VHL� PLW�

�U NF ��` EH]HLFKQHW�� -HGHV� %HZHUWXQJVNULWHULXP� ZLUG� PLW� HLQHP�:HUW� �NZ ��\ JH�ZLFKWHW�� NZ ZLUG�GDEHL�DXIJUXQG�YRQ�(UIDKUXQJHQ�YRU�GHU�%HUHFKQXQJ�GHU�*HVDPWEHZH U�WXQJ� JHVFKlW]W�� 'DV� %HZHUWXQJVHUJHEQLV� UYDOXH HLQHU� $QIRUGHUXQJ� EHUHFKQHW� VLFK� DOV�IROJHQGH�6XPPH�
��

QU N U NNYDOXH Z F  ¦ �
)�U�GLH�JHZLFKWHWH�6XPPHQELOGXQJ� LVW�GLH� ULFKWLJH�.DOLEULHUXQJ�HLQ]HOQHU�%HZHUWXQJ V�NULWHULHQ�HQWVFKHLGHQG��:LH�VWDUN�HLQ�%HZHUWXQJVNULWHULXP� N GLH�*HVDPWEHZHUWXQJ�EHHLQ�IOXVVW��KlQJW�VRZRKO�YRP�*HZLFKW� NZ DOV�DXFK�YRQ�GHU�,QWHUYDOOOlQJH�P|JOLFKHU�:HUWH�

�U NF DE��0LW�]XQHKPHQGHP�*HZLFKW�XQG�]XQHKPHQGHU�,QWHUYDOOOlQJH�NDQQ�PDQ�GLH�% H�GHXWXQJ�HLQHV�.ULWHULXPV�HUK|KHQ��.ULWHULHQEHZH UWXQJHQ�PLW�WH[WXHOOHU�6NDOD�P�VVHQ�DXI�=DKOHQ�DEJHELOGHW�ZHUGHQ��.ULWHULHQEHZHUWXQJHQ�SDDUZHLVHU�9HUJOH LFKH�P�VVHQ�DXI�HLQ�



���

YRQ�GHU�$Q]DKO�GHU�$QIRUGHUXQJHQ�XQDEKlQJLJHV�,QWHUYDOO�QRUPLHUW�ZH UGHQ��,P�%HLVSLHO�)LQ6RIW ZXUGH� GLH� JHZLFKWHWH� 6XPPHQELOGXQJ�PLW� GHP�*HZLFKW� �� I�U� EHLGH�.ULWHULHQ�DQJHZHQGHW��
$XIZDQG� 'LH�(UPLWWOXQJ�HLQHU�*HVDPWEHZHUWXQJ�NDQQ�DXWRPDWLVLHUW�ZH UGHQ�XQG�VWHOOW�GDPLW�HLQHQ�JHULQJHQ�$XIZDQG�GDU�
9HUIROJEDUNHLW� 'LH�VFKHPDWLVFKH�%HUHFKQXQJ�HUODXEW�]ZDU�HLQH�JXWH�9HUIROJEDUNHLW�GHU�(UPLWWOXQJ�GHU�*HVDPWEHZHUWXQJ�DXV�GHQ�(LQ]HOEHZHUWXQJHQ��+LQVLFKWOLFK�GHU�,QWHUSU H�WDWLRQ� GHV� HUPLWWHOWHQ�:HUWHV� LVW� MHGRFK� HLQLJH� 6NHSVLV� DQJHEUDFKW�� 6R� ZLUG� GXUFK� GLH�%HUHFKQXQJ�PLW�TXDOLWDWLYHQ�:HUWHQ�XPJHJDQJHQ��DOV�RE�VLH�DEVROXW�TXD QWLIL]LHUEDU�XQG�VRJDU�DGGLHUEDU�ZlUHQ��'XUFK�GLH�%HUHFKQXQJ�JHKW�LQ�GHU�5HJHO�,QIRUPDWLRQ�YHUO RUHQ��GD�XQWHUVFKLHGOLFKH�.RPELQDWLRQHQ�YRQ�(LQ]HOEHZHUWXQJHQ�]XU�JOHLFKHQ�*HVDPWE HZHUWXQJ�I�KUHQ�N|QQHQ��'HPJHJHQ�EHU�ZLUG�LQ�GHU�3UD[LV��YJO��>)25��@��WURW]�HLJHQWOLFK�UHFKQ H�ULVFK�QLFKW�NRPELQLHUEDUHQ�(LQ]HOEHZHUWXQJHQ��HLQ�]X�JUR�HV�9HUWUDXHQ�LQ�GHUDUW�HUPL W�WHOWH� *HVDPWEHZHUWXQJHQ� JHVWHFNW�� 'DV� 9HUWUDXHQ� EDVLHUW� DXI� GHU� $QQD KPH�� GDVV�%HUHFKQXQJHQ�NHLQH� IDOVFKHQ�(UJHEQLVVH� OLHIHUQ�N|QQHQ��'DKHU�HQWIDOOHQ�KlXILJ�HLJHQ W�OLFK�Q|WLJH�3ODXVLELOLWlWVSU�IXQJHQ�EHUHFKQHWHU�*HVDPWEHZHUWXQJHQ��
'LIIHUHQ]LHUEDUNHLW� 'LHVH� KlQJW� YRU� DOOHP� YRQ� GHU�:DKO� GHU�%HUHFKQXQJVIRUPHO� DE��'DKHU�N|QQHQ�KLHU]X�NHLQH�DOOJHPHLQJ�OWLJHQ�$XVVDJHQ�JHWURIIHQ�ZHUGHQ�
9HUKDQGOXQJ�HLQHV�%HZHUWXQJVHUJHEQLVVHV%HL�GHU�9HUKDQGOXQJ�ZHUGHQ�%HZHUWXQJVHUJHEQLVVH�LP�5DKPHQ�YRQ�'LVNXVVLRQHQ�JHEL O�GHW��'DUDQ�EHWHLOLJHQ�VLFK�YHUVFKLHGHQH�5ROOHQ�PLW�XQWHUVFKLHGOLFKHQ�=LHOYRUVWHOOX QJHQ��=XU� (UPLWWOXQJ� GHV� %HZHUWXQJVHUJHEQLVVHV� HLQHU� MHGHQ� $QIRUGHUXQJ� PXVV� GDKHU� HLQ�.RQVHQV�JHIXQGHQ�ZHUGHQ��.ULWHULHQEHZHUWXQJHQ�GLHQHQ�KLHUI�U�DOV�'LVNXVVLRQVJUXQGO D�JH�
$XIZDQG��'D�]XU�(UPLWWOXQJ�GHV�%HZHUWXQJVHUJHEQLVVHV�XQWHUVFKLHGOLFKH�5ROOHQ�EHWH L�OLJW�VHLQ�P�VVHQ��LVW�GLH�9HUKDQGOXQJ�PLW�KRKHP�SHUVRQHOOHP�$XIZDQG�YH UEXQGHQ��
9HUIROJEDUNHLW� 'XUFK�GLH�'LVNXVVLRQ�ZHUGHQ�YHUVFKLHGHQH�$UJXPHQWH�]XU�%HVWLPPXQJ�HLQHV�%HZHUWXQJVHUJHEQLVVHV�YRUJHEUDFKW�XQG�JHJHQHLQDQGHU�DEJHZ RJHQ��:HUGHQ�GLHVH�HQWVSUHFKHQG�GRNXPHQWLHUW��VR�ODVVHQ�VLFK�HUPLWWHOWH�%HZHUWXQJVHUJHEQLVVH�JXW�QDFKYRO O�]LHKHQ�� 'LH� 9HUKDQGOXQJ� ZLUG� MHGRF K� GXUFK� HLQH� ]XQHKPHQGH� $Q]DKO� EHU�FNVLFK�WLJHQGHQ�.ULWHULHQ�HUVFKZHUW��'DKHU�PXVV�KLHUI�U�HLQHUVHLWV�GLH�$Q]DKO�GLUHNW�]X�YHUKDQ �GHOQGHU�.ULWHULHQ�P|JOLFKVW�JHULQJ�JHKDOWHQ�ZHUGHQ��3UD[LVHUID KUXQJHQ�]XIROJH�NDQQ�PLW�HWZD�YLHU�ELV� I�QI�.ULWHULHQ�JXW�YHUKD QGHOW�ZHUGHQ��YJO��>)25��@���:LOO�PDQ�P|JOLFKVW�YLHOH�.ULWHULHQ�]XU�%HZHUWXQJ�DXIJUXQG�GHU�HLQJDQJV�HUZlKQWHQ�3UlPLVVH�K HUDQ]LHKHQ��VR�ELHWHW�VLFK�DOV�.RPSURPLVV�I�U�GLHVH�HLQH�KLHUDUFKLVFKH�6WUXNWXULHUXQJ�DQ��)�U�GLH�9H U�KDQGOXQJ�PLW�PHKUHUHQ�.ULWHULHQ�EHG DUI�HV�]XVlW]OLFK�HLQHU�EHVRQGHUHQ�YLVXHOOHQ�8QWH U�VW�W]XQJ�� ,Q� GLHVHU� $UEHLW� ZLUG� KLHUI�U� LQ� $EVFKQLWW� ��� HLQH� EHVRQGHUH� 7HFKQLN�YRUJHVWHOOW��GLH�GLHVHV�EHZHUNVWH OOLJW�
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$Q� GHU�9HUKDQGOXQJ� HLQHV� %HZHUWXQJVHUJHEQLVVHV�ZHUGHQ� DOOH�5ROOHQ� EHWH LOLJW�� GLH� DQ�GHU�%HZHUWXQJ�YRQ�$QIRUGHUXQJHQ� LQWHUHVVLHUW�VLQG��'DKHU� LVW� I�U�GLHVH�XQPLWWHOEDU�GLH�(QWVWHKXQJVJHVFKLFKWH� GHU� %HZHUWXQJVHUJHEQLVVH� QDFKYROO]LHKEDU�� *HUDGH� GDGXUFK� E H�VWHKW�DXFK�LQVJHVDPW�HLQ�KRKHV�9HUWUDXHQ�LQ�GLH�5LFKWLJNHLW�GHU�HUPL WWHOWHQ�:HUWH��
'LIIHUHQ]LHUEDUNHLW��-H�QDFK�=LHOYRUVWHOOXQJ�NDQQ�GDV�%HZHUWXQJVHUJHEQLV�XQWHUVFKLH G�OLFK�GRNXPHQWLHUW�ZHUGHQ��'DYRQ�DEKlQJLJ�LVW�DXFK�GHVVHQ�'LII HUHQ]LHUEDUNHLW�
��� (LQRUGQXQJ�EHVWHKHQGHU�%HZHUWXQJVPHWKRGHQ,Q�GLHVHP�$EVFKQLWW�ZHUGHQ�EHNDQQWH�%HZHUWXQJVPHWKRGHQ�YRUJHVWHOOW�XQG�KLQVLFKWOLF KGHU� %DXVWHLQH� YRQ� %HZHUWXQJVPHWKRGHQ� HLQJHRUGQHW�� $QKDQG� GHU� (LQRU GQXQJ� ZHUGHQ�9HUEHVVHUXQJVSRWHQWLDOH�I�U�HLQH�QHXH�%HZHUWXQJVPHWKRGH�LGHQWLIL]LHUW��'LH�KLHU�YRUJ H�VWHOOWHQ 0HWKRGHQ�ZHUGHQ� LQ� GHU� /LWHUDWXU� DXFK� KlXILJ� DOV� 3ULRULVLHUXQJVPHWKRGHQ� E H�]HLFKQHW��ZREHL�LKUH�9RUJHKHQVZH LVHQ�VLFK�JUXQGVlW]OLFK�DXI�%HZHUWXQJHQ�VW�W]HQ�
����� 9RUVWHOOXQJ�EHVWHKHQGHU�%HZHUWXQJVPHWKRGHQ,Q�GLHVHP�$EVFKQLWW�ZHUGHQ�EHVWHKHQGH�%HZHUWXQJVPHWKRGHQ� NXU]�YRUJHVWHOOW��+DXSWDX�JHQPHUN�GHU�9RUVWHOOXQJ�LVW�GDEHL�GLH�(LQRUGQXQJ�GHU�HLQ]HOQHQ�0HWKRGHQ�LQ�GLH�LQ�$ E�VFKQLWW� ��� YRUJHVWHOOWHQ� %DXVWHLQH� YRQ� %HZHUWXQJVPHWKRGHQ�� 'DUDXV� ODVVHQ� VLFK�XQPLWWHOEDU� 8QWHUVFKLHGH� HLQ]HOQHU� %HZH UWXQJVPHWKRGHQ� XQWHUHLQDQGHU� DOV� DXFK� 9RU �XQG�1DFKWHLOH�DEOHLWHQ��'DKHU�ZLUG�KLHUDXI�QLFKW�H[SOL]LW�HLQJHJDQJHQ�
$QDO\WLF�+LHUDUFK\�3URFHVV(LQH�LQ�GHU�/LWHUDWXU�VHKU�KlXILJ�]LWLHUWH�0HWKRGH�]XU�%HZHUWXQJ�YRQ�$ QIRUGHUXQJHQ�LVW�GLH�$QDO\WLF�+LHUDUFK\�3URFHVV�0HWKRGH��NXU]�$+3��YJO��>6DD��@���'HUHQ�]HQWUDOHU�.HUQ�LVW�HLQH�GLUHNWH�%HZHUWXQJ�PLW�SDDUZHLVHQ�9HUJOHLFKHQ��3UREOHP�EHL�$+3�LVW�GLH�TXDGU D�WLVFKH�=XQDKPH�YRQ�]X�YHUJOHLFKHQGHQ�3DDUHQ�LQ�$EKlQJLJNHLW�YRQ�GHU�$Q]DKO�YRQ�$ Q�IRUGHUXQJHQ�� 'LHVH� N|QQHQ� GXUFK� HLQH� +LHUDUFKLVLHUXQJ� GHU� $QIRUGHUXQJHQ� UHG X]LHUW�ZHUGHQ��9HUJOHLFKH�HUIROJHQ�OHGLJOLFK�DXI�GHQ�REHUHQ�+LHUDUFKLHHEHQHQ��$QIRUG HUXQJHQ�XQWHUHU�(EHQHQ�HUEHQ�GDQQ�GLH�3ULRULWlW�LKUHU�9lWHU�
4XDOLW\�)XQFWLRQ�'HSOR\PHQW$XFK 4XDOLW\� )XQFWLRQ� 'HSOR\PHQW� �NXU] 4)'�� YJO�� >=XO���� %UR��@�� ZLUG� KlXILJ� LP�=XVDPPHQKDQJ�PLW�3ULRULVLHUXQJ�JHQDQQW��'LHV� LVW� LP�HLJHQWOLFKHQ�6LQQH�NHLQH�%HZH U�WXQJVPHWKRGH�I�U�$QIRUGHUXQJHQ��VRQGHUQ�HLQ�3UR]HVVPRGHOO�]XU�(QWZLFNOXQJ�YRQ�6RI W�ZDUHSURGXNWHQ��'HU�+DXSWIRNXV�YRQ�4)'�OLHJW�DXI�GHU�9HUIROJEDUNHLW�EHUHLWV�EHZH UWHWHU�$QIRUGHUXQJHQ� XQG� DXI� GHU�2SWLPL HUXQJ� YRQ�(QWZLFNOXQJVDXIZlQGHQ��.HUQ� YRQ�4)'�VLQG�YHUVFKLHGHQH�0DWUL]HQ�]XU��EHUVLFKWOLFKHQ�'DUVWHOOXQJ�YRQ�$VVR]L DWLRQHQ�]ZLVFKHQ�(QWZLFNOXQJVSURGXNWHQ� XQWH UVFKLHGOLFKHU� 3KDVHQ�� (QWZLFNOXQJVSURGXNWH� HLQHU� 3K DVH�ZHUGHQ�GDEHL�LQ�GHQ�=HLOHQ�HLQHU�0DWUL[�DXIJHOLVWHW��GLH�GHU�DQGHUHQ�3KDVHQ�LQ�GHQ�6SD O�WHQ��(LQH�$VVR]LDWLRQ�]ZLVFKHQ�]ZHL�(QWZLFNOXQJVSURGXNWHQ�ZLUG�GXUFK�HLQHQ�(L QWUDJ�DQ�GHU�=HOOH��DQ�GHU�VLFK�HQWVSUHFKHQGH�=HLOH�XQG�6SDOWH�NUHX]HQ��GDUJHVWHOOW��%HL�4)'�VLQG�GLH�(LQWUlJH�PHLVW�=DKOHQ��GLH�IDOODEKlQJLJ�XQWHUVFKLHGOLFK�LQWHUSUHWLHUW�ZH UGHQ�



���

%HNDQQW�ZXUGH�4)'�YRU�DOOHP�GXUFK�GDV�+RXVH�RI�4XDOLW\��YJO��> +D&��@���'LHVHV�XQWHU�VW�W]W�GLH�$XVZDKO�]X�HQWZLFNHOQGHU�WHFKQLVFKHU�)XQNWLRQDOLWlWHQ�HLQHV�3U RGXNWHV�GXUFK�GLH�%HU�FNVLFKWLJXQJ�YRQ�.XQGHQSULRULWlWHQ��.RQNXUUHQ]EHZHUWXQJHQ�XQG�HLJHQHU�WHF K�QLVFKHU�)lKLJNHLWHQ��(LQ�%HUHFKXQJVVFKHPD�VFKUHLEW�YRU��ZLH�YHUVFKLHGHQH�%HZHUWXQJ V�NULWHULHQ� HLQ]HOQHU� )XQNWLRQDOLWlWHQ� ]X� HLQHP� *HVDPWZHUW� VXPPLHUW� ZHUGHQ� P� VVHQ��1DFK� >.DU��@� LVW� GDV� +RXVH� RI� 4XDOLW\� RKQH� $QSDVVXQJ� QLFKW� I�U� GLH� 6RIWZDUH �(QWZLFNOXQJ�JHHLJQHW��,QVEHVRQGHUH�ZLUG�HV�DOV�VHKU�DXIZlQGLJ�EHX UWHLOW�
4)'� GLHQW� LQ� GHU� 3UD[LV� KlXILJ� DOV� 6FKODJZRUW��0HLVW� KDW� GHVVHQ�9HUZHQGXQJ� NHLQHQ�GLUHNWHQ�%H]XJ� ]XU�4)'�0HWKRGH��+lXILJ�ZLUG� EHUHLWV� GLH�9HUZHQGXQJ� YRQ�0DWUL]HQ�RGHU�YRQ�HLQHP�GHP�+RXVH�RI�4XDOLW\�lKQOLFKHQ�%HUHFKQXQJVVFKHPD�DOV�4)'�EH]HLF K�QHW��'HUDUWLJH�0DWUL]HQ�ZHUGHQ�LQ�GHU�3U D[LV�]XU��EHUVLFKWOLFKHQ�'DUVWHOOXQJ�GHU�GLUHNWHQ�6NDOHQEHZHUWXQJ�PLW�YHUVFKLHGHQHQ�%HZHUWXQJVNULWHULHQ�YHUZHQGHW��
3ULRULVLHUXQJ�YRQ�.DUOVVRQ�XQG�5\DQ(LQ� ZHLWHUHU� $QVDW]� ]XU� %HZHUWXQJ� YRQ� $QIRUGHUXQJHQ� ZLUG� LQ� > .D5��@� SUlVHQWLHUW��'LHVH�0HWKRGH�QXW]W�GHQ�SDDUZHLVHQ�9HUJOHLFK��XP�I�U�MHGH�$QIRUGHUXQJ�UHODWLYH�$QWH L�OH�GHV�*HVDPWQXW]HQV�XQG�GHU�*HVDPWNRVWHQ�]X�HUPLWWHOQ��'LH�*HVDPWE HZHUWXQJ�HUIROJW�LQ� HLQHU�9HUKDQGOXQJ� DQKDQG� GHU� JUDSKLVFKHQ�'DUVWHOOXQJ� GHU� (LQ]HOE HZHUWXQJHQ�� =XU�RSWLVFKHQ�9HUDQVFKDXOLFKXQJ�ZHUGHQ�GLH�:HUWH�MHGHU�$QIRUGHUXQJ�LQ�HLQHP�]ZHLGLPH Q�VLRQDOHQ�.RRUGLQDWHQV\VWHP�HLQJHWU DJHQ�
%HZHUWXQJ�YRQ�:LHJHUV,Q� >:LH��D��:LH��E@�ZLUG�HLQ�$QVDW]�]XU�%HZHUWXQJ�DQKDQG�GHU�.ULWHULHQ�.XQGHQQX W�]HQ�� 6WUDIH�� (QWZLFNOXQJVNRVWHQ� XQG� 5LVLNR� YRUJHVWHOOW�� 'DEHL� ZH UGHQ� PLW� GHU� 6WUDIH�HYHQWXHOOH�QHJDWLYH�$XVZLUNXQJHQ�EHZHUWHW�� IDOOV�EHVWLPPWH�$QIRUGHUXQJHQ�QLFKW�UHDO L�VLHUW�ZHUGHQ��'DV�5LVLNR�EHZHUWHW�XQYRUKHUVHKEDUH�$EZHLFKXQJHQ�YRQ�GHQ�J HVFKlW]WHQ�.RVWHQ XQG� ]XU� 9HUI�JXQJ� VWHKHQGHU� 5HVVRXUFHQ�� 'LH� *HVDPWEHZHUWXQJ� ZLUG� DOV� J H�ZLFKWHWH�6XPPH�GHU�YLHU�:HUWH�EHUHFKQHW��'LH�EHUHFKQHWHQ�:HUWH�ZHUGHQ�LQ�HLQHU�9H U�KDQGOXQJ�YDOLGLHUW��'LH�%HZHUWXQJ�HLQ]HOQHU�.ULWHULHQ�HUIROJW�GXUFK�YRUG HILQLHUWH�5ROOHQ�
����� 9HUEHVVHUXQJVSRWHQWLDOH�I�U�%HZHUWXQJVPHWKRGHQ'LH� IROJHQGH� 7DEHOOH� JLEW� HLQHQ� hEHUEOLFN� �EHU� %HZHUWXQJVPHWKRGHQ� �YJO�� $EVFKQLWW��������XQG�YHUZHQGHWH�%DXVWHLQH�
0HWKRGH �.ULWHULHQ %HZHUWXQJVPHWKRGH *HVDPWEHZ�$+3 � 3DDUZHLVHU�9HUJOHLFK�PLW�6NDOD���� ���+RXVH�RI�4XDOLW\ � 'LUHNWH�6NDOD�XQWHUVFKLHGOLFKHU�:HUWH %HUHFKQHW.DUOVVRQ � 3DDUZHLVHU�9HUJOHLFK�PLW�6NDOD�� �� 9HUKDQGHOW:LHJHUV � 'LUHNWH�6NDOD���� %HUHFKQHW
'XUFK�GLH�%HWUDFKWXQJ�GHU�7DEHOOH�N|QQHQ�9HUEHVVHUXQJVSRWHQWLDOH�I�U�%HZ HUWXQJVPH�WKRGHQ�YRQ�$QIRUGHUXQJHQ�NRPSOH[HU�6WDQGDUGVRIWZDUH�LGHQWLIL]LHUW�ZH UGHQ�



���

$Q]DKO�%HZHUWXQJVNULWHULHQ(LQJDQJV�GHV�.DSLWHOV�ZXUGH�GLH�3UlPLVVH�DXIJHVWHOOW��GDVV�VLFK�GLH�9HUIROJEDUNHLW�HLQHU�%HZHUWXQJ�PLW� ]XQHKPHQGHU�$Q]DKO� YRQ�.ULWHULHQ� DOOJHPHLQ� HUK|KW��'LH� YRUKDQGHQHQ�0HWKRGHQ� YHUZHQGHQ� OHGLJOLFK�PD[ LPDO� YLHU� .ULWHULHQ�� 9RU� DOOHP� EHU�FNVLFKWLJHQ� GLH�YRUJHVFKODJHQHQ�.ULWHULHQ�QLFKW�DOOH�=LHOH�GHU�(QWZLF NOXQJ�NRPSOH[HU�6WDQGDUGVRIWZDUH�DXVUHLFKHQG�� 'DPLW� EHVWHKHQ� 9HUEHVVHUXQJVSRWHQWLDOH� LQ� GHU� (UK| KXQJ� GHU� $Q]DKO� DQ�.ULWHULHQ� XQG� LQ� HLQHU� VSH]LILVFKHQ�$QSDVVXQJ� GHU�.ULWHULHQ� DQ� GLH� 3UREOHPVWH OOXQJHQ�YRQ�6WDQGDUGVRIWZDUH��'LHVHU�$UEHLW� VFKOlJW�GHVKDOE� LQ�$EVFKQLWW� ��� HLQHQ�JHHLJQHWHQ�.ULWHULHQNDWDORJ�]XU�%HZHUWXQJ�YRQ�$Q IRUGHUXQJHQ�NRPSOH[HU�6WDQGDUGVRIWZDUH�YRU�
%HZHUWXQJ�HLQ]HOQHU�.ULWHULHQ6lPWOLFKH�%HXUWHLOXQJHQ� HLQ]HOQHU�.ULWHULHQ� LQ� EHVWHKHQGHQ�%HZHUWXQJVPHWKRGHQ�ZH U�GHQ�UHLQ�LQWXLWLY�GXUFK�SDDUZHLVH�9HUJOHLFKH�RGHU�GXUFK�GLUHNWH�6NDOHQEHZHUWXQJHQ�YR U�JHQRPPHQ�� 'LH� 9HUIROJEDUNHLW� GHU� 8UWHLOVILQGXQJ� N|QQWH� QDFK� GHU� HUVWHQ� 3UlPLVVH�ZHLWHU�YHUEHVVHUW�ZHUGHQ��ZHQQ�(UIDKUXQJHQ�YHUJDQJHQHU�%HZHUWXQJHQ�YRQ�$QIRUGHUX Q�JHQ� V\VWHPDWLVFK� KHUDQJH]RJHQ� ZHUGHQ� Z�UGHQ�� 'LH� YRUOLHJHQGH� $UEHLW� VFKOlJW� HLQH�9RUJHKHQVZHLVH�]XU�V\VWHPDWLVFKHQ�$XIEHUHLWXQJ�YRQ�(UIDKUXQJHQ�LQ�$EVFKQLWW���� YRU�
*HVDPWEHZHUWXQJ:LH�EHUHLWV� LQ�GHU�9RUVWHOOXQJ�GHV� HQWVSUHFKHQGHQ�%DXVWHLQV� HUOlXWHUW�ZXUGH��EHVWHKHQ�KLQVLFKWOLFK� GHU� $XVVDJHNUDIW� EHUHFKQHWHU� *HVDPWEHZHUWXQJHQ� HUKHEOLFKH 8QVLFKHUKHL�WHQ��'DKHU� VROOWH�EHL�ZLFKWLJHQ�(QWVFKHLGXQJHQ�HLQH�*HVDPWEHZHUWXQJ�GXUFK�9HUKDQ G�OXQJHQ� HUIROJHQ�� GD� GXUFK� GLH� %HWHLOLJXQJ�ZLFKWLJHU� 5ROOHQ�� GLHVH� I�U� MHGHQ� HLQ]HOQHQ�HKHU�QDFKYROO]LHKEDU�LVW��0LW�$XVQDKPH�GHU�0HWKRGH�YRQ�.DUOVVRQ�XQG�5\RQ�VSLH OW�GLH�9HUKDQGOXQJ� LQ�EHVWHKHQGHQ�0HWKRGHQ�NHLQH�DXVJH]HLF KQHWH�5ROOH��.DUOVVRQ�XQG�5\RQ�KLQJHJHQ� XQWHUVW�W]HQ� GLH� 'LVNXVVLRQ� YRQ� %HZHUWXQJHQ� GXUFK� HLQH� 9LVXDOLVLHUXQJ� D Q�KDQG� HLQHV� .RRUGLQDWHQV\VWHPV�� 'LHVHV� E HVFKUlQNW� VLFK� DOOHUGLQJV� DXI� OHGLJOLFK� ]ZHL�.ULWHULHQ��8P�DXFK��EHU�HLQH�JU|�HUH�$Q]DKO�.ULWHULHQ�VLQQYROO�YHUKDQGHOQ�]X�N| QQHQ��EHGDUI�HV�KLHUI�U�HLQHU�YHUEHVVHUWHQ�9LVXDO LVLHUXQJVWHFKQLN��'D]X�ZLUG�LQ�GLHVHU�$UEHLW�LQ�$EVFKQLWW���� HLQH 3RUWIROLRWHFKQLN�YRUJHVWHOOW�
6NDOLHUXQJ�HLQHU�%HZHUWXQJVPHWKRGH(LQH� YHUEHVVHUWH� 9HUIROJEDUNHLW� HLQ]HOQHU� * HVDPWEHZHUWXQJHQ� EHGHXWHW� PHLVW� PHKU�$XIZDQG�I�U�GLH�%HZHUWXQJ�VHOEVW��(LQH�%HZH UWXQJVPHWKRGH�PXVV�GDKHU�DQ�%HG�UIQLVVH�HLQHU�%HZHUWXQJVVLWXDWLRQ�DQJHSDVVW�ZHUGHQ�N|QQHQ��'LHV�JHVFKLHKW��GXUFK�GLH�9HUZH Q�GXQJ�YRQ�MHZHLOV�DGlTXDWHQ�%DXVWHLQHQ��%H LVSLHOVZHLVH�VROOHQ�EHL�KRKHU�5HOHYDQ]�HLQHU�(QWVFKHLGXQJ� SDDUZHLVH� 9HUJOHLFKH� HLQJ HVHW]W�� YLHOH� .ULWHULHQ� KHUDQJH]RJHQ� XQG� GLH�*HVDPWEHZHUWXQJ�YHUKDQGHOW�ZHUGHQ�N|QQHQ��'HPJHJHQ�EHU�VROO�EHL�QLHGULJHU�5HOHYDQ]�HLQH�*HVDPWEHZHUWXQJ� YRQ�$QIRUG HUXQJHQ�P|JOLFKVW� HLQIDFK�HUPLWWHOW�ZHUGHQ�N|QQHQ��'DKHU�VROOWHQ�KLHU�6NDOHQWHFKQLNHQ�PLW�P| JOLFKVW�JHULQJHU�6NDOHQWHLOXQJ��HLQHU�JHULQJHQ�$Q]DKO� DQ�.ULWHULHQ� XQG� JHJHEHQHQIDOOV� HLQH� DXWRPDWLVFKH�*HVDPWEHZHUWXQJ�PLW�+LOIH�YRQ�%HUHFKQXQJHQ�YHUZHQGHW�ZHUGHQ�N| QQHQ�



���

��� %HZHUWXQJVNULWHULHQ�I�U�$QIRUGHUXQJHQ,Q� GLHVHP�$EVFKQLWW� ZHUGHQ�.ULWHULHQ� ]XU� %HZHUWXQJ� YRQ�$QIRUGHUXQJHQ� I�U� GLH� (Q W�ZLFNOXQJ�NRPSOH[HU�6WDQGDUGVRIWZDUH�YRUJHVWHOOW��'LH�.ULWHULHQ�ZXUGHQ� LP�5DKPHQ� LQ�LQWHQVLYHQ� 'LVNXVVLRQHQ� JHPHLQVDP� PLW� +H UVWHOOHUQ� NRPSOH[HU� 6WDQGDUGVRIWZDUH� LP�5DKPHQ�YRQ�>)25���� %'-6��@�HUDUEHLWHW�� ,Q�$EVFKQLWW� ��� ZLUG�HLQH�0HWKRGH�]XU�*H�VDPWEHZHUWXQJ�YRQ�$QIRUGHUXQJHQ�YRUJHVWHOOW��DQKDQG�GHU�YLHU�.ULWHULHQ�YLVXHOO�YHUKD Q�GHOW� ZHUGHQ� N|QQHQ�� (V� H[LVWLHUHQ� MHGRFK� ZHLWDXV� PHKU� %HZHUWXQJVNULWHULHQ� I�U�$QIRUGHUXQJHQ� DQ� 6WDQGDUGVR IWZDUH�� 'DKHU� JOLHGHUQ� VLFK� GLHVH� KLHUDUFKLVFK� XQWHU� YLHU�+DXSWNULWHULHQ�� GHU� 'ULQJOLFKNHLW�� GHU�0DUNWEHGHXWXQJ�� GHU� WHFKQLVFKHQ�:HUWLJNHLW� E H�]LHKXQJVZHLVH�GHP�$XIZDQG�XQG�GHU�(IIL]LHQ]��'XUFK�GLH�'ULQJOLFKNHLW�XQG�0DUNEHGH X�WXQJ� EHZHUWHQ� $QIRUGHUXQJHQ� DXV� HLQHU� HKHU� YHUNDXIVRULHQWLHUWHQ� 6LFKW�� 7HFKQLVFKH�:HUWLJNHLW� EH]LHKXQJVZHLVH�$XIZDQG�XQG�(IIL]LHQ]� VSLHJHOQ�KLQJHJHQ�HLQH�%HZHUWXQJ�YRQ� $QIRUGHUXQJHQ� DXV� HLQH� HKHU� HQWZLFNOXQJVRULHQWLHUWHQ� 6LFKW� ZLGHU�� (V� IROJW� HLQH�NXU]H�%HVFKUHLEXQJ�GHU�HLQ]HOQHQ�+DXSWNU LWHULHQ�
�� 'ULQJOLFKNHLW� =HLJW�DQ��ZLH�]HLWNULWLVFK�GHU�0DUNWHLQWULWW�HLQHU�QHXHQ�$QIRUG HUXQJ�LVW��-H�K|KHU�GLH�'ULQJOLFKNHLW��GHVWR�IU�KHU�PXVV�VLH�UHDOLVLHUW�ZHUGHQ�
�� 0DUNWEHGHXWXQJ� =HLJW�GLH�%HGHXWXQJ�HLQHU�$QIRUGHUXQJ�I�U�GHQ�0DUNWHLQWULWW�GHU�6WDQGDUGVRIWZDUH� DQ�� +LHU� ZLUG�0DUNWVHJPHQWVSH]LILVFK� DXFK� GHU� XQWHUVFKLHGOLFKH�:HUW�YHUVFKLHGHQHU�9DULDWLRQHQ�EHU�FNVLFKWLJW�
�� 7HFKQLVFKH�:HUWLJNHLW�� 8QWHU� GHU� 7HFKQLVFKHQ�:HUWLJNHLW� ZHUGHQ�$X VZLUNXQJHQ�GHU� 5HDOLVLHUXQJ� YRQ� $QIRUGHUXQJHQ� DXI� GLH� ]XN�QIWLJH :HLWHUHQWZLFNOXQJ� �LQNO��9HUWULHE��GHU�6WDQGDUGVRIWZDUH�YHUVWDQGHQ�
�� $XIZDQG� XQG� (IIL]LHQ]�� 'HU� $XIZDQG� EHU�FNVLFKWLJW� GHQ� UHODWLYHQ� $XIZDQG� GHU�$QIRUGHUXQJ�LQ�GHU�6RIWZDUH�LP�9HUJOHLFK�]X�DQGHUHQ�$QIRUGHUXQJHQ��'LH�(IIL]LHQ]�YHUJOHLFKW�GLH�HLJHQHQ�(QWZLFNOXQJVDXIZ lQGH�]XU�.RQNXUUHQ]�XQG�GDV�9HUKlOWQLV�]XU�(IIL]LHQ]� ]X� DQGHUHQ�$QIRUGHUXQJHQ� KLQVLFKWOLFK� GHU�9HUI�JEDUNHLW� YRQ� 7HFKQRO R�JLHQ��'LH�(IIL]LHQ]�UHODWLYLHUW�GHQ�]X�HUEULQJHQGHQ�$XIZDQG�LP�9HUKlOWQLV�]X�DQG H�UHQ�=LHOHQ��6R�NDQQ�EHLVSLHOVZHLVH�HLQH�KRKH�(IIL]LHQ] LP�9HUJOHLFK�]XU�.RQNXUUHQ]�EHGHXWHQ�� GDVV� HLQH�$QIRUGHUXQJ� DQ� VLFK� ]ZDU� HLQHQ� KRKHQ�$XIZDQG� ]XU�5HDOLVL H�UXQJ�EHGHXWHW��DEHU�GLH�.RQNXUUHQ]�QRFK�PHKU�$XIZDQG�KlWWH��,QVRIHUQ�ZLUG�G DGXUFK�HLQ�.RQNXUUHQ]YRUWHLO�DXVJHGU�FNW�
'LH� IROJHQGH�7DEHOOH�JLEW�HLQHQ�hEHUEOLFN��EHU�VlPWOLFKH� LQVJHVDPW�HUDUEHLWHWHQ�.ULW H�ULHQ� ]XU�%HZHUWXQJ� YRQ�$QIRUGHUXQJHQ�YRQ�6WDQGDUGVRIWZDUH��$XV�GHQ�.ULW HULHQ�NDQQ�YRU� GHU� 'XUFKI�KUXQJ� HLQHU� %HZHUWXQJ� HLQH� $XVZDKO� HUIROJHQ�� (V� P�VVHQ� DOVR� QLFKW�LPPHU� DOOH� .ULWHULHQ� JOHLFKHUPD�HQ� EHU�FN VLFKWLJW� ZHUGHQ�� 9RU� DOOHP� VROOHQ� EHL� GHU�$XVZDKO�6WUDWHJLVFKH�9RUJDEHQ�DXV�GHU�0DUNWVWUDWHJLH�XQG�GHU�6\VWHPVWUDWHJLH�EHU�F N�VLFKWLJW�ZHUGHQ�



���

� 'ULQJOLFKNHLW��� $NWXHOOH�0DUNWGXUFKGULQJXQJ��� 9HUEOHLEHQGH�'DXHU�ELV�]XP�YRUDXVVLFKWOLFKHQ�(QGH�GHV�/HEHQV]\NOXV��� 3RSXODULWlW�± :HUEHHIIHNW��� 7HFKQRORJLHDEKlQJLJNHLW��� :HLWHUHQWZLFNOXQJVEDVLV� 0DUNWEHGHXWXQJ��� 3RVLWLYH�'LIIHUHQ]LHUXQJ�YRP�:HWWEHZHUE�GXUFK�)OH[LELOLWlW��� :HLWHUHQWZLFNOXQJVIlKLJNHLW��� (UI�OOXQJ�GHU�.XQGHQDQIRUGHUXQJHQ�QDFK�.$12��VLHKH�*ORVVDU���� .XQGHQDQWHLO��� 6XEVWLWXLHUEDUNHLW��� 0DUNWYROXPHQ� 7HFKQLVFKH�:HUWLJNHLW��� 8QPLWWHOEDU�(QWZLFNOXQJVEH]RJHQH�.ULWHULHQ����� )OH[LEOH�:HLWHUHQWZLFNOXQJ�YRUKDQGHQHU�6RIWZDUH����� bQGHUEDUNHLW�GHV�]X�HQWZLFNHOQGHQ�)HDWXUHV�I�U�]XN�QIWLJH�$QIRUGHUXQJHQ����� :LHGHUYHUZHQGEDUNHLW�HLQHU�UHDOLVLHUWHQ�)XQNWLRQDOLWlW��� 0LWWHOEDU�(QWZLFNOXQJVEH]RJHQH�.ULWHULHQ����� $EKlQJLJNHLW�YRQ�IUHPGHU�(QWZLFNOXQJVKDUG� XQG�6RIWZDUH����� $QIRUGHUXQJHQ�DQ�GDV�(QWZLFNOXQJVSRWHQWLDO��� 9HUWULHEV� XQG�.XQGHQVHUYLFHRULHQWLHUWH�.ULWHULHQ����� 'LDJQRVHDXIZDQG�LP�)HKOHUIDOO����� ,QVWDOODWLRQVDXIZDQG����� 9DULDQWHQUHGXNWLRQ��$OOJHPHLQHU�/RJLVWLNDXIZDQG�LP�9HUWULHE� $XIZDQG�XQG�(IIL]LHQ]��� $XIZDQGVVFKlW]XQJ��� 9RUKDQGHQHV�.QRZ�KRZ��� .RQNXUUHQ]YHUJOHLFK��� $XIZDQG�GHU�%HQXW]HUXQWHUVW�W]XQJ��� (QWZLFNOXQJVVWDQG�GHU�EHQ|WLJWHQ�7HFKQRORJLHQ��� $XVZLUNXQJHQ�DXI�GLH�7HUPLQWUHXH'HWDLOV�]X�GHQ�HLQ]HOQHQ�.ULWHULHQ�N|QQHQ�LQ�>%'-6��@�QDFKJHOHVHQ�ZHUGHQ�
��� 3RUWIROLRPHWKRGH�]XU�%HZHUWXQJ�YRQ�$QIRUGHUXQJHQ,Q� GLHVHP�$QVFKQLWW� ZLUG� HLQH� QHXDUWLJH�0HWKRGLN� ]XU� %HZH UWXQJ� YRQ�$QIRUGHUXQJHQ�YRUJHVWHOOW��6LH�EDVLHUW�DXI�GHU�3RUWIROLR �$QDO\VH��GLH�EHUHLWV�]XU�%HZHUWXQJ�GHV�(LQNDXIV�YRQ�:DUHQ�XQG�/LHIHUDQWHQ�HUIROJUHLFK�HLQJHVHW]W�ZLUG��YJO��>:LO��@��



���

=HQWUDOHU�.HUQ�GHU�3RUWIROLRPHWKRGH�LVW�GLH�9LVXDOLVLHUXQJ�YRQ�.ULWHULHQEHZHUWXQJHQ�GHU�(LQ]HONULWHULHQ��'LHVH�XQWHUVW�W]W�HLQH�9HUKDQGOXQJ�GHU�%HZHUWXQJVHUJHEQL VVH�]ZLVFKHQ�GDUDQ� EHWHLOLJWHQ�5ROOHQ��:HVHQWOLFKH�(QWVFKHLGXQJHQ� LQ� HLQHP�6RIWZDUHSURMHNW� VROOHQ�VR�YHUKDQGHOW�ZHUGHQ��:LH�EHUHLWV� LP�YRUDQJHJDQJHQHQ�$EVFKQLWW�HUZlKQW��N|QQHQ�PLW�+LOIH�GLHVHU�0HWKRGH�YLHU�YRQHLQDQGHU�XQDEKlQJLJH�%HZHUWXQJVNULWHULHQ�JUDSKLVFK�GD U�JHVWHOOW�ZHUGHQ�
=XU�%HZHUWXQJ�YRQ�$QIRUGHUXQJHQ�PLW�+LOIH GHU�3RUWIROLRPHWKRGH�ZXUGHQ�GUHL�6FKULWWH�LGHQWLIL]LHUW�
�� (UPLWWOXQJ�YRQ�.ULWHULHQEHZHUWXQJHQ��(UPLWWOXQJ�YRQ�,QIRUPDWLRQHQ�XQG�%HZH U�WXQJHQ�HLQ]HOQHU�.ULWHULHQ��� 3RUWIROLR�$QDO\VH�� $XIVWHOOXQJ� YHUVFKLHGHQHU� 3RUWIROLRV� ]XU� YLVXHOOHQ� 'DUVWH OOXQJ�GHU� .ULWHULHQEHZHUWXQJHQ�� 'LHVH� XQWHUVW�W]HQ� GLH� QDFKIROJHQGH� 9HUKDQGOXQJ� GHV�%HZHUWXQJVHUJHEQLVVHV��� 9HUKDQGOXQJ�YRQ�%HZHUWXQJVHUJHEQLVVHQ��(UPLWWOXQJ�GHV�%HZHUWXQJVHUJHEQLVVHV�*HVDPWEHZHUWXQJ� EH]LHKXQJVZHLVH� 0RGLILNDWLRQ� YRQ� ,QKDOWHQ� EDVLHUHQG� DXI� GHQ�3RUWIROLRV�'LH�3RUWIROLR�7HFKQLN�LVW�DXI�HLQH�ODQJIULVWLJH�3ODQXQJ�HLQHV�6RIWZDUHV\VWHPV�DXVJ HOHJW��6R�N|QQHQ�%HZHUWXQJVHUJHEQLVVH�EHUHLWV�HLQJHRUGQHWHU�$QIRUGHUX QJHQ�EHL�MHGHP�QHXHQ�9HUVLRQV]\NOXV�ZHLWHUYHUZHQGHW�ZHUGHQ��*HJHEHQHQIDOOV�ODVVHQ�VLH�VLFK�DXFK�G\QDPLVFK�DQ� GLH�3ODQXQJ�QHXHU�9HUVLRQHQ�HLQHV�6RIWZDUHV\VWHPV�RGHU�6RIWZDUHSURGXNWHV� DQSD V�VHQ��%HZHUWXQJVHUJHEQLVVH�N|QQHQ�MHGHU]HLW�DQJHSDVVW�ZHUGHQ��VREDOG�QHXH�$QIRUGHUX Q�JHQ�LGHQWLIL]LHUW�ZHUGHQ�RGHU�VLFK�lX�HUH�5DKPHQEHGL QJXQJHQ�lQGHUQ��'LH�GUHL�6FKULWWH�GHU�%HZHUWXQJ�N|QQHQ�VLFK�DXI�XQWHUVFKLHGOLFKH�$NWLYLWlWHQ�LQQHUKDOE�GHV�5HTXLUHPHQWV�(QJLQHHULQJ�3UR]HVVHV�YHUWHLOHQ��6R�WHLOW�VLFK�EHLVSLHOVZHLVH�GLH�%HZHUWXQJ�YRQ�$QIRUG H�UXQJHQ� LQ� .DSLWHO� � DXI� YLHU� XQWHUVFKLHGOLFKH� $NWLYLWlWHQ� DXI� � VLHKH� $EVFKQLWWH� ������������ XQG� �������� ,Q� GLHVHP� $EVFKQLWW� ZHUGHQ� QXU� GLH� .RQ]HSWH� GHU� 3RUWIROLRPHWKRGH�YRUJHVWHOOW��(LQ�DXVI�KUOLFKHV�%HLVSLHO�]XU�$QZHQGXQJ�GHU�0HWK RGH�LVW� LP�5DKPHQ�GHV�3UR]HVVPRGHOOV�DXV�$EVFKQLWW���� ]X�ILQGHQ�
����� (UPLWWOXQJ�YRQ�.ULWHULHQEHZHUWXQJHQ=XU�9RUEHUHLWXQJ� GHU� 3RUWIROLR �$QDO\VH�ZHUGHQ� ]XHUVW�$QIRUGHUXQJHQ� DQKDQG� GHU� YLHU�+DXSWNULWHULHQ�DXV�$EVFKQLWW� ��� EHZHUWHW��'LH�%HZHUWXQJ�NDQQ�MH�QDFK�%HGDUI�XQG�$X I�ZDQG�EHOLHELJ�DQ�GLH�NRQNUHWH�6LWXDWLRQ�DQJHSDVVW�ZHUGHQ��6XEVXPLHUW�HLQH�'LPHQVLRQ�OHGLJOLFK�HLQ�.ULWHULXP��VR�N|QQHQ�KLHU]X�GLH�9HUIDKUHQ�DQJHZHQGHW�ZHUGHQ��ZHOFKH�LQ�$EVFKQLWW� ����� HUOlXWHUW� VLQG�� ,P�HLQIDFKVWHQ�)DOO�HUIROJW�SUR�.ULWHULXP�HLQH�SD XVFKDOH�%HZHUWXQJ�LQ�+RFK�1LHGULJ�
6LQG� KLQJHJHQ� PHKUHUH� %HZHUWXQJVNULWHULHQ� LQ� HLQHU� 'LPHQVLRQ� HQWKDOWHQ�� VR� N|QQHQ�EHVWHKHQGH�3ULRULVLHUXQJVPHWKRGHQ��ZLH�EHLVSL HOVZHLVH�0DWUL]HQ�DXV�4)'�RGHU�GLH�KLHU�YRUJHVWHOOWH�3RUWIROLRPHWKRGH�UHNXUVLY�DQJHZHQGHW�ZHUGHQ�
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����� 3RUWIROLR�$QDO\VH'LH�3RUWIROLR�$QDO\VH�HUP|JOLFKW�HLQH� WUDQVSDUHQWH�9HUNQ�SIXQJ�]XHLQDQGHU�NRQNXUUL H�UHQGHU� .ULWHULHQ�� )�U� GLHVHQ� =ZHFN� NRPELQLHUW� GLHVHU� $QVD W]� ,QIRUPDWLRQHQ� GHU� YLHU�YHUVFKLHGHQHQ�.ULWHULHQ�LQ�]ZHL�6WXIHQ��,Q�GHU�HUVWHQ�6WXIH�ZHUGHQ�MHZHLOV�]ZHL�.ULWH ULHQ�LQ�JHWUHQQWHQ�7HLOSRUWIROLRV�JHJHQ�EHUJHVWHOOW�� ,P�%HLVSLHO�GHU�%HZHUWXQJ�GHU�(QWZLF N�OXQJVVLFKW�ZHUGHQ�GDI�U�HLQ�7HLOSRUWIROLR�PLW�YHUNDXIVR ULHQWLHUWHQ�.ULWHULHQ�XQG�HLQ�7HL O�SRUWIROLR� PLW� HQWZLFNOXQJVRULHQWLHUWH� .ULWHULHQ� DXIJHVWHOOW�� 'LH� JHWUHQQWH� %HZHUWXQJ�VSLHJHOW� VLFK� DXFK� LP� 3UR]HVVPRGHOO� DXV�$EVFKQLWW� ��� ZLHGHU�� 'RUW� VLQG� KLHUI�U� ]ZHL�LVROLHUWH�$NWLYLWlWHQ�GHILQLHUW��'LHVH�ZHUGHQ�LQ�HLQHU�]ZHLWHQ�6WXIH�]X�HLQHP�*HVDPWSRU W�IROLR�NRPELQLHUW��'DPLW�HUUHLFKW�PDQ�HLQH�V\VWHPDWLVFKH�*HVDPWEHZHUWXQJ��GLH�YHUVFKL H�GHQH� (LQIOXVVIDNWRUHQ� NODU� YRQHLQDQGHU� WUHQQW�� $EELOGXQJ� �� ]HLJW� GLH� YHUZHQGHWHQ�3RUWIROLRV�VFKHPDWLVFK�
9HUNDXIVRULHQWLHUWH.ULWHULHQKRFK ,QGLIIHUHQWH$QIRUGH�UXQJHQ

6WUDWHJLVFKH$QIRUGH�UXQJHQ
8QHUKHEOLFKH$QIRUGH�UXQJHQ

:HVHQWOLFKH$QIRUGH�UXQJHQ'ULQJ
OLFKN

HLW

JHULQJ 0DUNWEHGHXWXQJ KRFK

(QWZLFNOXQJVRULHQWLHUWH�.ULWHULHQ
,QGLIIHUHQWH$QIRUGH�UXQJHQ

6WUDWHJLVFKH$QIRUGH�UXQJHQ
8QHUKHEOLFKH$QIRUGH�UXQJHQ

:HVHQWOLFKH$QIRUGH�UXQJHQ

KRFK
7HFK

QLVFK
H

:HUWL
JNHLW

JHULQJ $XIZDQG�XQG(IIL]LHQ] KRFK

9HUND
XIVRU

LHQWLH
UWH�.

ULWHUL
HQ 6WUDWHJLVFK

:HVHQWOLFK
,QGLIIHUHQW
8QHUKHEOLFK

=ZHLWUDQJLJH$QIRUGHUXQJHQ

*HULQJHU�WHFKQLVFKHU1XW]HQ
+RKH�3ULRULWlW*UR�HU�1XW]HQGHU�5HDOLVLHUXQJGLHVHU$QIRUGHUXQJHQ

*HULQJHU.XQGHQQXW]HQ

,QGLIIHUHQW :HVHQWOLFK 6WUDWHJLVFK(QWZLFNOXQJVRULHQWLHUWH��.ULWHULHQ8QHUKHEOLFK

9HUNDXIVRULHQWLHUWH.ULWHULHQKRFK ,QGLIIHUHQWH$QIRUGH�UXQJHQ
6WUDWHJLVFKH$QIRUGH�UXQJHQ

8QHUKHEOLFKH$QIRUGH�UXQJHQ
:HVHQWOLFKH$QIRUGH�UXQJHQ'ULQJ

OLFKN
HLW

JHULQJ 0DUNWEHGHXWXQJ KRFK

KRFK ,QGLIIHUHQWH$QIRUGH�UXQJHQ
6WUDWHJLVFKH$QIRUGH�UXQJHQ

8QHUKHEOLFKH$QIRUGH�UXQJHQ
:HVHQWOLFKH$QIRUGH�UXQJHQ

,QGLIIHUHQWH$QIRUGH�UXQJHQ
,QGLIIHUHQWH$QIRUGH�UXQJHQ

6WUDWHJLVFKH$QIRUGH�UXQJHQ
6WUDWHJLVFKH$QIRUGH�UXQJHQ

8QHUKHEOLFKH$QIRUGH�UXQJHQ
8QHUKHEOLFKH$QIRUGH�UXQJHQ

:HVHQWOLFKH$QIRUGH�UXQJHQ
:HVHQWOLFKH$QIRUGH�UXQJHQ'ULQJ

OLFKN
HLW

JHULQJ 0DUNWEHGHXWXQJ KRFK

(QWZLFNOXQJVRULHQWLHUWH�.ULWHULHQ
,QGLIIHUHQWH$QIRUGH�UXQJHQ

6WUDWHJLVFKH$QIRUGH�UXQJHQ
8QHUKHEOLFKH$QIRUGH�UXQJHQ

:HVHQWOLFKH$QIRUGH�UXQJHQ

KRFK
7HFK

QLVFK
H

:HUWL
JNHLW

JHULQJ $XIZDQG�XQG(IIL]LHQ] KRFK

,QGLIIHUHQWH$QIRUGH�UXQJHQ
6WUDWHJLVFKH$QIRUGH�UXQJHQ

8QHUKHEOLFKH$QIRUGH�UXQJHQ
:HVHQWOLFKH$QIRUGH�UXQJHQ

,QGLIIHUHQWH$QIRUGH�UXQJHQ
,QGLIIHUHQWH$QIRUGH�UXQJHQ

6WUDWHJLVFKH$QIRUGH�UXQJHQ
6WUDWHJLVFKH$QIRUGH�UXQJHQ

8QHUKHEOLFKH$QIRUGH�UXQJHQ
8QHUKHEOLFKH$QIRUGH�UXQJHQ

:HVHQWOLFKH$QIRUGH�UXQJHQ
:HVHQWOLFKH$QIRUGH�UXQJHQ

KRFK
7HFK

QLVFK
H

:HUWL
JNHLW

JHULQJ $XIZDQG�XQG(IIL]LHQ] KRFK

9HUND
XIVRU

LHQWLH
UWH�.

ULWHUL
HQ 6WUDWHJLVFK

:HVHQWOLFK
,QGLIIHUHQW
8QHUKHEOLFK

=ZHLWUDQJLJH$QIRUGHUXQJHQ

*HULQJHU�WHFKQLVFKHU1XW]HQ
+RKH�3ULRULWlW*UR�HU�1XW]HQGHU�5HDOLVLHUXQJGLHVHU$QIRUGHUXQJHQ

*HULQJHU.XQGHQQXW]HQ

,QGLIIHUHQW :HVHQWOLFK 6WUDWHJLVFK(QWZLFNOXQJVRULHQWLHUWH��.ULWHULHQ8QHUKHEOLFK

$EELOGXQJ��� ± 3RUWIROLR�]XU�9HUKDQGOXQJ�YRQ�3ULRULWlWHQ
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7HLOSRUWIROLRV,Q� GHQ� 7HLOSRUWIROLRV� ZHUGHQ� ]ZHL� XQWHUVFKLHGOLFKH� %HZHUWXQJVNULWHULHQ� JHJHQ�EHUJ H�VWHOOW��(LQH�.RRUGLQDWHQDFKVH�GHV�3RUWIROLRV HQWVSULFKW�MHZHLOV�HLQHP�.ULWHULXP�XQG�ZLUG�HQWVSUHFKHQG� EHVFKULIWHW� XQG� VNDOLHUW�� -HGH� EHZHUWHWH�$QIRUGHUXQJ� HQWVSULFKW� GDPLW� H L�QHP�3XQNW�LQQHUKDOE�GHV�3RUWIROLRV��=XU�8QWHUVW�W]XQJ�GHU�9HUKDQGOXQJ�LVW�GDV�3RUWIROLR�LQ� YLHU� 7HLO]HOOHQ� DXIJHWHLOW�� GLH� GXU FK� MHZHLOV� HLQHQ� 6FKZHOOHQZHUW� YRQ� EHQDFKEDUWHQ�=HOOHQ� JHWUHQQW� VLQG�� -HGHU� GHU� 7HLO]HOOHQ� NDQQ� VRPLW� MH� QDFK� %HGDUI� XQWHUVFKLHGOLFKH�:LFKWLJNHLW� ]XJHRUGQHW� ZHUGHQ�� 6WUDWHJLVFKH� $QIRUGHUXQJHQ� KDEHQ� HLQH� KRKH� %HGH X�WXQJ��GD�VLH�LQ�EHLGHQ�.ULWHULHQ�KRFK�EHZHU WHW�ZRUGHQ�VLQG��,QGLIIHUHQWH�$QIRUGHUXQJHQ�XQG�ZHVHQWOLFKH�$QIRUGHUXQJHQ�VLQG� LQ�HLQHP�.ULWHULXP�DOV�KRFK�EHZH UWHW�� LP�DQGHUHQ�DOV� JHULQJ�� 8QHUKHEOLFKH� $QIRUGHUXQJHQ� LQQHUKDOE� HLQHV� 7HLOSRUWIROLRV� VLQG� I�U� EHLGH�.ULWHULHQ�DOV�JHULQJ�EHZHUWHW�
*HVDPWSRUWIROLR'XUFK�.RPELQDWLRQ�GHU�EHLGHQ�7HLOSRUWIROLRV�]X�HLQHP�*HVDPWSRUWIROLR�HUKlOW�PDQ�HLQH����]HOOLJH�0DWUL[��'LH�0DWUL[�NDQQ�LQ�XQWHUVFKLHGOLFKH�7HLOIOlFKHQ�HLQJHWHLOW�ZHUGHQ��)�U�MHGH�7HLOIOlFKH�N|QQHQ�LP�9RUDXV�9RUJHKHQVZHLVHQ�IHVWJHOHJW�ZHUGHQ��ZLH�PLW�H QWVSUH�FKHQG�HLQJHRUGQHWHQ�$QIRUGHUXQJHQ�LP�9HUKDQGOXQJVSUR]HVV�XPJHJDQJHQ�ZLUG��,Q�ZH O�FKHU�:HLVH�GLH�=HOOHQ�GHU�7HLOSRUWIROLRV�]X�HLQHP�*HVDPWSRUWIROLR�DQJHRUGQHW�ZHUGHQ��LVW�QLFKW�VWDUU�YRUJHJHEHQ��VRQGHUQ�EHGDUI�HLQHU�VWUDWHJLVFKHQ�(QWVFKHLGXQJ�
(LQH�P|JOLFKH�(LQWHLOXQJ�]HLJW�GLH�RELJH�$EELOGXQJ�����9RQ�KRKHP�%HZHUWXQJVHUJHEQLV�VLQG�$QIRUGHUXQJHQ��GLH�VWUDWHJLVFK�RGHU�ZHVHQWOLFK�LQ�EHLGHQ�7HLOSRUWI ROLRV�VLQG��'LHVH�YHUVSUHFKHQ�KRKHQ�3URILW�LP�)DOOH�LKUHU�5HDOLVLHUXQJ��$QIRUGHUXQJ HQ�GLH�LQ�EHLGHQ�3RUW�IROLRV�LQGLIIHUHQWH�RGHU�XQHUKHEOLFKH�$QIRUGHUXQJHQ�VLQG��KDEHQ�KLQJHJHQ�HLQH�VHKU�J H�ULQJH�%HGHXWXQJ��$QIRUGHUXQJHQ�PLW�JHULQJHP�WHFKQ LVFKHQ�1XW]HQ�KDEHQ�JHULQJHQ�:HUW�EH]�JOLFK�HLQHU� WHFKQLVFKHQ�9HUEHVVHUXQJ�GHU�6RIWZDUH��8PJHNHKUW�KD EHQ�$QIRUGHUXQ�JHQ�PLW�JHULQJHP�.XQGHQQXW]HQ�ZHQLJ�:HUW�EH]�JOLFK�GHU�9HUEHVVHUXQJ�GHV�9HUNDXI V�HUIROJHV��'LHVH�JUREH�.ODVVLIL]LHUXQJ�GHV�% HZHUWXQJVHUJHEQLVVHV�YRQ�$QIRUGHUXQJHQ�LVW�%DVLV�GHU�9HUKDQGOXQJ�YRQ�%HZHUWXQJVHUJHEQL VVHQ�
����� 9HUKDQGOXQJ�YRQ�%HZHUWXQJVHUJHEQLVVHQ'DV� =LHO� GHU� 9HUKDQGOXQJ� LVW� GLH� GHWDLOOLHUWH� (UPLWWOXQJ� YRQ� %HZHUWXQJVHUJHEQLVVHQ�HLQ]HOQHU�$QIRUGHUXQJHQ��'LH�3RUWIROLR �'DUVWHOOXQJ�GHU�$QIRUGHUXQJHQ�HUP|JOLFKW�HLQH�HLQIDFKH�YLVXHOOH�1DFKYROO]LHKEDUNHLW� GHU�YLHU�.ULWHULHQEHZHUWXQJHQ�YHUVFKLHG HQHU�$Q�IRUGHUXQJHQ��'DV�%HZHUWXQJVHUJHEQLV�ZLUG�GXUFK�HLQHQ�TXDOLWDWLYHQ�9HUJOHLFK�]X�DQG H�UHQ�$QIRUGHUXQJHQ�HQWVFKLHGHQ��'LVNXVVLRQVEHGDUI�EHVWHKW�YRU�DOOHP�EHL�$QIRUGHUXQJHQ��GLH�QDKH�DQ�6FKZHOOHQJUHQ]HQ�]X�EHQDFKEDUWHQ�=HOOHQ�VLQG��
-H� QDFK� GHU� NRQNUHWHQ 6LWXDWLRQ� NDQQ� QLFKW� QXU� �EHU� GLH� %HZHUWXQJVHUJHEQLVVH� HLQHU�$QIRUGHUXQJ�YHUKDQGHOW�ZHUGHQ��VRQGHUQ�DXFK��EHU�GHUHQ�LQKDOWOLFKH�0RGLILNDWLRQ��%H L�VSLHOVZHLVH�NDQQ�HLQH�$QIRUGHUXQJ�GXUFK�+LQ]XQDKPH�YRQ�7HLODQIRUGHUXQJHQ� LQ� LKUHP�0DUNWZHUW�JHVWHLJHUW�ZHUGHQ� XP�VRPLW�K|KHUH�3ULRULWlW�]X�HUODQJHQ��8PJHNHKUW�NDQQ�GLH�5HDOLVLHUXQJ�HLQHU� VHKU�GULQJOLFKHQ�$QIRUGHUXQJ�DXI�XQWHUVFKLHGOLFKH�9HUVLRQHQ�DXIJ H�WHLOW�ZHUGHQ��XP�NULWLVFKH�7HLOH�VRIRUW�XPVHW]HQ�]X�N|QQHQ��YJO��DXFK�$EVFKQLWW� �������
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$XV�GHQ�HUPLWWHOWHQ�%HZHUWXQJVHUJHEQLVVHQ�ZHUGHQ�3ULRULWlWHQ�I�U�$QIRUGHUXQJHQ�DEJ H�OHLWHW�� 'LHVH� GLHQHQ� GDQQ� *UXQGODJH� I�U� GLH�$XVZDKO� ]X� UHDOLVLHUHQGHU�$QIR UGHUXQJHQ��YJO��$EVFKQLWW� �������XQG� I�U�GLH�3ODQXQJ�YRQ�6\VWHPPRGXO�9HUVLRQHQ��YJO��$EVFKQLWW���������
��� ,QGLUHNWH�6NDOLHUXQJ�DQKDQG�HLQHV�.RQWH[WPRGHOOV,Q�GHQ�YRP�$XWRUHQ�GLHVHU�$UEHLW�GXUFKJHI�KUWHQ�6WXGLHQ��YJO��> 'HL��D@��ZXUGH�IHVWJH�VWHOOW��GDVV�LQQHUKDOE�HLQHV�8Q WHUQHKPHQV�HLQH�JDQ]H�5HLKH�YRQ�(UIDKUXQJHQ�YR UKDQGHQ�LVW��GLH�]XU�$G�KRF�%HXUWHLOXQJ�YRQ�$QIRUGHUXQJHQ�YHUZHQGHW�ZHUGHQ�N| QQHQ��8P�QLFKW�QDFK� GHP� =XIDOOVSULQ]LS� HLQJHVHW]W� ZHUGHQ� ]X� P�VVHQ�� LVW� KLHUI�U� HLQH� V\VWHP DWLVFKH�(UIDVVXQJ�HUIRUGHUOLFK��'DGXUFK�ZH UGHQ�%HXUWHLOXQJHQ�VSlWHU�EHVVHU�QDFKYROO]LH KEDU�
$EKLOIH� VFKDIIW� KLHUI�U� HLQ� VRJHQDQQWHV�.RQWH[WPRGHOO��(UIDKUXQJHQ� WUHIIHQ� L PPHU�QXU�DXI�HLQHQ�EHVWLPPWHQ�.RQWH[W�]X��=XU�V\VWHPDW LVFKHQ�1XW]XQJ�YRQ�(UIDKUXQJHQ�ZHUGHQ�GDKHU� GLHVH� LP� .RQWH[WPRGHOO� QDFK� LKUHP�:LUNXQJVNRQWH[W� NODVVLIL]LHUW�� 'DPLW� LVW� HV�P|JOLFK� EHL� HUQHXWHP�$XIWUHWHQ�GLHVHV�.RQWH[WHV�� ]XJHK|ULJH�(UIDKUXQJHQ� VFKQHOO� XQG�PLW� JHULQJHP�$XIZDQG�]X� LGHQWLIL]LHUHQ��'DV�.RQWH[WPRGHOO� NDQQ� I�U�EHOLHELJH�(UID K�UXQJHQ�XQG�EHOLHELJH�.RQWH[WH�JHQXW]W�ZHUGHQ ��+DXSWIRNXV�LQ�GLHVHU�$UEHLW�OLHJW�MHGRFK�LQ� GHU�9HUZHQGXQJ�YRQ�(UIDKUXQJHQ� ]XU�%HZHUWXQJ�DQKDQG�GHU� LQGLUHNWHQ�6NDOLHUXQJ��ZLH�LQ�$EVFKQLWW������ YRUJHVWHOOW�ZRUGHQ�LVW�
'DV�.RQWH[WPRGHOO�EDXW�VLFK�DXV�]ZHL�7HLOHQ��GHP�.RQWH[ W�XQG�GHP�(UIDKUXQJVPRGHOO��DXI�� 0LW� GHP� .RQWH[W� ZLUG� HLQH� NRQNUHWH� 6LWXDWLRQ� EHVFKULHEHQ�� I�U� GLH� (UIDKUXQJHQ�KHUDQJH]RJHQ�ZHUGHQ�VROOHQ��'DV�(UIDKUXQJVPRGHOO�EHVFKUHLEW�HLQH�.ODVVLILNDWLRQ�XQWH U�VFKLHGOLFKVWHU�.RQWH[WH�XQG�RUGQHW�GLHVHQ�(UIDKUXQJHQ�V\VWHP DWLVFK�]X��8P�(UIDKUXQJHQ�QXW]HQ�]X�N|QQHQ��PXVV�GHU�.RQWH[W�GHU�6LWXDWLRQ�LQ�GHU�.ODVVLILNDWLRQ�HLQJHRUGQHW�ZH U�GHQ��(UIDKUXQJHQ��GLH�GHU�VHOEHQ�.ODVVLILNDWLRQ�]XJ HK|ULJ�VLQG��N|QQHQ�GDQQ�XQPLWWHOEDU�DXI�GLH�6LWXDWLRQ�DQJHZHQGHW�ZHUGHQ� %HXUWHLOXQJ

.ODVVLIL]LHUXQJV�PHUNPDO

(UIDVVXQJVNRQWH[W

.RQWH[WNODVVH
(UIDKUXQJ

%HXUWHLOXQJV�NULWHULXP
.RQWH[W

(UIDKUXQJV�
PRGHOO .RQWH[WPRGHOO

$EELOGXQJ��� ± (QWZLFNOXQJVSURGXNWH�GHV�.RQWH[WPRGHOOV
'DV� .RQWH[WPRGHOO� HUZHLWHUW� GDV� 0RGHOO� I�U� (QWZLFNOXQJVSURGXNWH� DXV� .DSLWHO� ���$EELOGXQJ��� JLEW�HLQHQ�hEHUEOLFN��EHU�]XJHK|ULJH�(QWZ LFNOXQJVSURGXNWH��'DV�(QWZLFN�OXQJVSURGXNW�(UIDVVXQJVNRQWH[W� �YJO��$EVFKQLWW� �������]XU�'RNXPHQWDWLRQ�YRQ�6LWXDWL R�QHQ��LQ�GHQHQ�$QIRUGHUXQJHQ�HUIDVVW�ZHUGHQ��LVW�HLQH�9HUIHLQHUXQJ�HLQHV�.RQWH [WHV�



���

,Q� GHQ� IROJHQGHQ�8QWHUDEVFKQLWW HQ�ZHUGHQ� ]XQlFKVW� GDV�(UIDKUXQJVPRGHOO� XQG� GDUDX I�IROJHQG�GDV�.RQWH[WPRGHOO� JHQDXHU� EHVFKULHEHQ�� ,P�$QVFKOXVV�GDUDQ�ZLUG�EHLVSLH OKDIW�GDUJHVWHOOW�� ZLH� DXV� HLQHP� (UIDVVXQJVNRQWH[W� HLQHU� $QIRUGHUXQJ� KHUDXV� (UID KUXQJHQ�JHZRQQHQ�ZHUGHQ�N|QQHQ��6FKOLH�OLFK�ZLUG LP�OHW]WHQ�8QWHUDEVFKQLWW�HLQ�%HLVSLHO�HLQHV�(UIDKUXQJVPRGHOOV�YRUJHVWHOOW��GDV�DXV�SUDNWLVFKHQ�(UIDKUXQJHQ�DEJHOHLWHW�ZXUGH�
����� (UIDKUXQJVPRGHOO'DV�(UIDKUXQJVPRGHOO�EHVWHKW�DXV�GHQ�I�QI�(QWZLFNOXQJVSURGXNWW\SHQ�(UIDKUXQJ��%HX U�WHLOXQJVNULWHULXP�� %HXUWHLOXQJ �� .RQWH[WNODVVH� XQG� .ODVVLIL]LHUXQJVPHUNPDO�� =XU� % H�VFKUHLEXQJ� GHU� HLQ]HOQHQ� (QWZLFNOXQJVSURGXNWH� ZLUG� GDV� 6FKHPD� DXV� $EVFKQLWW� �����YHUZHQGHW�� 'LH� (QWZLFNOXQJVSURGXNWH� ZHUGHQ� DQKDQG� HLQHV� %HLVSLHOV� I�U� HLQHQ� (UID V�VXQJVNRQWH[W�HLQHU�$QIRUGHUXQJ�LOOXVWULHUW�
3URGXNWW\S�.ODVVLIL]LHUXQJVPHUNPDO% %HVFKUHLEW�HLQ�0HUNPDO��ZRQDFK�HLQ�.RQWH[W�NODVVLIL]LHUW�ZHUGHQ�NDQQ��= (UIDKUXQJHQ�WUHIIHQ�PHLVW�QXU�DXI�EHVWLPPWH�.RQWH[WH�]X��0LW�+LOIH�GHU�.ODVVLILNDW L�RQ� GHU�.RQWH[WH� QDFK� XQWHUVFKL HGOLFKHQ�.ODVVLIL]LHUXQJVPHUNPDOHQ� ODVVHQ� VLFK� GLH�(UIDKUXQJHQ�VSH]LILVFK�DXI�LKUH�.RQWH[WH�DEELOGHQ�$ $EJUHQ]XQJVNULWHULXP� %HVFKUHLEW�GDV�$EJUHQ]XQJVNULWHULXP��ZRQDFK�VLFK�HLQ]H O�QH�.RQWH[WNODVVHQ�GHV�.ODVVLIL]LHUXQJVPHUNPDOHV�XQWH UVFKHLGHQ�* �% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH��* $JJUHJDWLRQHQ%HLVSLHO�(LQ�P|JOLFKHV�.ODVVLIL]LHUXQJVPHUNPDO�I�U�GHQ�(UIDVVXQJVNRQWH[W�LVW�GLH�.XQGHQ�JU|�H��)�U�GLH�.XQGHQJU|�H�NDQQ�DOV�$EJUHQ]XQJVNULWHULXP�GLH�8PVDW]]DKO�XQG�GHU�,QQRYDWLRQVJUDG�KHUDQJH]RJHQ�ZHUGHQ��
3URGXNWW\S�.RQWH[WNODVVH% .RQWH[WNODVVHQ� NODVVLIL]LHUHQ� .RQWH[WH� EH]�JOLFK� HLQHV� EHVWLPPWHQ� .ODVVLIL]L H�UXQJVPHUNPDOV�LQ�YHUVFKLHGHQH�$XVSUlJX QJHQ�= (LQGHXWLJH�%HVFKUHLEXQJ�HLQHU�.RQWH[WNODVVH�PLW�GHP�=ZHFN�YRQ�NODUHQ�$EELOGX Q�JHQ�YRQ�.RQWH[WHQ�]X�(UIDKUXQJHQ$ � .ODVVHQEH]HLFKQXQJ� (LQGHXWLJH�%H]HLFKQXQJ�I�U�.RQWH[WNODVVH� .�U]HO� (LQGHXWLJH�$EN�U]XQJ�I�U�.RQWH[WNODVVH� $EJUHQ]XQJVNULWHULXP� $EJUHQ]XQJ�]X�DQGHUHQ�.ODVVHQ�HLQHV�.ODVVLIL]LHUXQJ V�PHUNPDOV�* .RQWH[WNODVVHQ�N|QQHQ�KLHUDUFKLVFK�GXUFK�DQGHUH�.ODV VLIL]LHUXQJVPHUNPDOH�YHUIH L�QHUW�VHLQ�% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH��* $JJUHJDWLRQHQ
%HLVSLHO�)�U�GDV�.ODVVLIL]LHUXQJVPHUNPDO�.XQGHQJU|�H�NDQQ�]ZLVFKHQ�*UR�NXQGHQ��LQQR�YDWLYHQ� .OHLQNXQGHQ� XQG� .OHLQNXQGHQ� XQWHUVFKLHGHQ� ZHUGHQ�� )ROJHQGH� 7DEHOOH�HQWKlOW�GUHL�.RQWH[WNODVVHQ�I�U�GLHVHV�.ODVVLIL]LHUXQJVPHUNPDO��



���

.ODVVLIL]LHUXQJVPHUNPDO�.XQGHQJU|�H.ODVVHQEH]HLFKQXQJ .�U]HO $EJUHQ]XQJVNULWHULXP*UR�NXQGH .�* !���0UG��'0�8PVDW],QQRYDWLYHU�.OHLQNXQGH .�,. � ���0UG��'0�8PVDW]�� LQQRYDW L�YH�,GHHQ.OHLQNXQGH .�. � � �� 0UG�� '0� 8PVDW]�� NHLQH�LQQRYDWLYHQ�,GHHQ
'LH�:DKO�YRQ�.RQWH[WNODVVHQ�XQG�]XJHK|ULJHQ�$EJUHQ]XQJVNULW HULHQ�KlQJW� LPPHU�YRQ�GHQ�JHVDPPHOWHQ�(UIDKUXQJHQ�DE��0LW�+LOIH�YRQ�.RQWH[WHQ�NDQQ�GLH�=XRUGQXQJ�DNWXH OOHU�6LWXDWLRQHQ� ]X� MHZHLOV� EHVWLPPWHQ� .RQWH[WNODVVHQ� DXVJHZlKOWHU� .ODVVLIL]LHUXQJVPHU N�PDOH�EHVFKULHEHQ�ZHUGHQ��(LQH�(UIDKUXQJ�ZLUG�HLQHU�.RQWH[WNODVVH�]XJHRU GQHW�
3URGXNWW\S�(UIDKUXQJ% (LQH� (UIDKUXQJ EHVFKUHLEW� HLQH� EH]�JOLFK� HLQHU� EHVWLPPWHQ� .RQWH[ WNODVVH� IU�KHU�JHPDFKWH� (UIDKUXQJ�� 'LHVH� NDQQ DQKDQG� HLQHU� LQIRUPHOOHQ� %HVFKUHLEXQJ� RGHU� PLW�+LOIH� XQWHUVFKLHGOLFKHU� %HXUWHLOXQJVNULWHULHQ� VNL]]LHUW� ZHUGHQ�� 3UR� .RQWH[ WNODVVH�N|QQHQ�XQWHUVFKLHGOLFKH�(UIDKUXQJHQ�IHVWJHKDOWHQ�ZHUGHQ��(UIDKUXQJHQ�N| QQHQ�VLFK�VRZRKO�DXI�IU�KHUH�$QIRUGHUXQJHQ�DOV�DXFK�DXI EHOLHELJH�DQGHUH�HQWZLFNOXQJVEH]R�JHQH�.RQWH[WH�EH]LHKHQ�= 6\VWHPDWLVFKH�'RNXPHQWDWLRQ�HLQ]HOQHU�(UIDKUXQJHQ��GLH�EHL�%HGDUI�I�U�6LWXDWLRQHQ��GLH�]X�HLQHP�EHVWLPPWHQ�.RQWH[W�SDVVHQ��DQJHZHQGHW�ZHUGHQ�N|QQHQ�$ � .�U]HO� (LQGHXWLJH�$EN�U]XQJ�I�U�(UIDKUXQJ� %HVFKUHLEXQJ� *HJHEHQHQIDOOV�LQIRUPHOOH�%HVFKUHLEXQJ�HLQHU�(UID KUXQJ�* %HXUWHLOXQJ�� %H]�JOLFK� GLHVHU� (UIDKUXQJ� JHIlOOWH� %HXUWHLOXQJ� QDFK� JHQDX� HLQHP�%HXUWHLOXQJVNULWHULXP�% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH��* $JJUHJDWLRQHQ
:HUGHQ� (UIDKUXQJHQ� VFKHPDW LVFK� DQKDQG� YRQ� %HXUWHLOXQJVNULWHULHQ� EHVFKULHEHQ�� VR�N|QQHQ�VLH�GLUHNW�]XU�LQGLUHNWHQ�6NDOLHUXQJ�EHL�GHU�%HZHUWXQJ�DQJHZHQGHW�ZHUGHQ��%H V�WHQIDOOV� ILQGHQ� GLH�%HZHUWXQJVNULWHULHQ� DXV�$EVFKQLWW� ��� ]XU�%HVFKUHLEXQJ�YRQ�(UIDK�UXQJHQ�$QZHQGXQJ�
3URGXNWW\S�%HXUWHLOXQJVNULWHULXP% %HVFKUHLEXQJ�HLQHV�.ULWHULXPV�]XU�%HXUWHLOXQJ�HLQHU�( UIDKUXQJ�= 'DPLW�N|QQHQ�JHZRQQHQH�(UIDKUXQJHQ�VFKHPDWLVFK�DXIJHVFKULHEHQ�ZHUGHQ�N|QQHQ�$ � %H]HLFKQXQJ��(LQGHXWLJH�%H]HLFKQXQJ�I�U�HLQ�%HXUWHLOXQJVNULWH ULXP�� 0|JOLFKH� $XVSUlJXQJHQ�� $XI]lKOXQJ� GHU� YHUVFKLHGHQHQ� $XVSUlJXQJHQ� HLQHU�%HXUWHLOXQJ�QDFK�GHP�JHQDQQWHQ�%HXUWHLOXQJVNULWHULXP�* �% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH��* $JJUHJDWLRQHQ



���

%HLVSLHO�6lPWOLFKH�LQ�$EVFKQLWW���� YRUJHVWHOOWHQ�%HZHUWXQJVNULWHULHQ�VWHOOHQ�P|JOLFKH�%H�XUWHLOXQJVNULWHULHQ�I�U�(UIDKUXQJHQ�GDU�
3URGXNWW\S�%HXUWHLOXQJ% .RQNUHWH�$XVSUlJXQJ�HLQHV�HLQ]HOQHQ�%HXUWHLOXQJVNULWHULXPV= 6WUXNWXULHUWH�$XIVFKUHLEXQJ�YRQ�JHQDX�HLQHP�%HXUWHLOXQJVNULWHULXP$ :HUW��$XVSUlJXQJ�HLQHV�HLQ]HOQHQ�%HXUWHLOXQJVNULWHULXPV��'DV�%HXUWHLOXQJVNULWHU L�XP�LVW�]XU�%HXUWHLOXQJ�DVVR]LLHUW�* �% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH��* $JJUHJDWLRQHQ
%HLVSLHO�0LW�*UR�NXQGHQ�ZXUGH�GLH�(UIDKUXQJ�JHPDFKW��GDVV�GHUHQ�$QIRUGHUXQJHQ�PHLVW�]LHPOLFK�SRSXOlU�DXI�GHP�0DUNW�VLQG�XQG�HLQHQ�KRKHQ�.XQGHQQXW]HQ�OLHIHUQ��'LHV�OlVVW�VLFK�VFKHPDWLVFK�IROJHQGHUPD�HQ�GDUVWHOOHQ�(UIDKUXQJHQ�]XU�.XQGHQJU|�H��*UR�NXQGHQ��. �*�.�U]HO %HXUWHLOXQJVNULWHULXP $XVSUlJXQJ %HPHUNXQJ(�� 3RSXODUL�WlW�:HUEHHIIHNW +RFK �LP� 9HUJOHLFK� ]X� .OHLQ�NXQGHQ�(�� .$12�%HZHUWXQJ��VLHKH�*ORVVDU� +RFK
'LH�(UIDVVXQJ�YRQ�$QIRUGHUXQJHQ�HUIRUGHUW�]XQlFKVW�HLQHQ�JHZLVVHQ�$XIZDQG��)�U�HLQH�HLQ]HOQH�(UIDKUXQJ� LVW� GLHVHU� LQ� HWZD�YHUJOHLFKEDU�PLW�GHP�$XIZDQG�GHU�GLUHNWHQ�6N D�OHQEHZHUWXQJ�PLW�PHKUHUHQ�%HZHUWXQJVNULWHULHQ�I�U�HLQH�$QIRUGHUXQJ��(LQPDO�VR�HUIDV V�WH� (UIDKUXQJHQ� N|QQHQ� EHOLHELJ� RIW� YHUZHQGHW� ZHUGHQ� XQG� HUK|KHQ� QDFK� GHU� ]ZHLWHQ�3UlPLVVH� DXV�$EVFKQLWW� ��� GLH�=XYHUOlVVLJNHLW� YRQ�%HZHUWXQJHQ��'DKHU��EHUZLHJW�GHU�]X�HUZDUWHQGH�1XW]HQ�GHP�$XIZDQG�GHU�V\VWHPDWLVFKHQ�(UID VVXQJ�GHU�$QIRUGHUXQJHQ�
����� .RQWH[WPRGHOO'LHVHU�$EVFKQLWW� VWHOOW� GDV�.RQWH[WPRGHOO� I�U� GLH� LQGLUHNWH�6NDOLHUXQJ� YRU��+LHU]X� E H�VFKUHLEW�IROJHQGH�6FKHPD�GDV�(QWZLFNOXQJ VSURGXNW�.RQWH[W�
3URGXNWW\S�.RQWH[W% %HVFKUHLEXQJ� HLQHU� 6LWXDWLRQ� LP� =XVDPPHQKDQJ� PLW� GHU� (QWZLFNOXQJ� NRPSOH[HU�6WDQGDUGVRIWZDUH� DQKDQG� XQWHUVFKLHGOLFKHU� $WWULEXWH�� 'L HVHV� (QWZLFNOXQJVSURGXNW�ZLUG�QLFKW�XQPLWWHOEDU�YHUZHQGHW��VR QGHUQ�PXVV�YHUIHLQHUW�ZHUGHQ��(LQ�%HLVSLHO�VWHOOWKLHUI�U�GHU�(UIDVVXQJVNRQWH[W�GDU�= $QKDQG� GHU� $WWULEXWEHOHJXQJHQ� VROOHQ� MHGHU� 6LWXDWLRQ� V\VWHPDWLVFK� ]XJHK|ULJH� ( U�IDKUXQJHQ�]XJHRUGQHW�ZHUGHQ�N|QQHQ�



���

$ )�U� XQWHUVFKLHGOLFKH� 9HUIHLQHUXQJHQ� GHV� (QWZLFNOXQJVSURGXNWHV� .RQWH[W VLQG� KLHU�XQWHUVFKLHGOLFKH� $WWULEXWH� ]XU� ,QIRUPHOOHQ� %HVFKUHLEXQJ� ZLH� DXFK� ]XU� .ODVVLIL]L H�UXQJ�HLQHV�.RQWH[WHV�HQWKDOWHQ�* �% %HVFKUHLEXQJ��= =ZHFN��$ $WWULEXWH��* $JJUHJDWLRQHQ
'HU�(UIDVVXQJVNRQWH[W� HLQHU�$QIRUGHUXQJ� I�U� GLH�(QWZLFNOXQJ�YRQ�)LQDQ]VRIWZDUH�PLW�%DQNNRQWHQYHUZDOWXQJ�N|QQWH�IROJHQGHUPD�HQ�DXVVHKHQ�
%HLVSLHO�+HUU�6FKPLGW�KDW�I�U�GDV�%HLVSLHO�)LQ6RIW�DXV�$EVFKQLWW���� ,QIRUPDWLRQHQ�]XU�(U�IDVVXQJ�GHU�$QIRUGHUXQJ�LQ�IROJHQGHP�YRUJHIHUWLJWHQ�)RUPXODU�QRWLHUW�3URGXNW )LQDQ]VRIWZDUH�PLW�%DQNNRQWHQYHUZDOWXQJ�$QIRUGHUXQJ %H]DKOXQJHQ� LP� ,QWHUQHW� VROOHQ� �EHU� HLQH� 3D\SKRQH �)XQNWLRQDOLWlW�DEJHZLFNHOW�ZHUGHQ�N|QQHQ4XHOOHQEHVFKUHL�EXQJ 0DLHU�-RVHI��)LUPD�;

4XHOOHQW\S .XQGH.DQDOEHVFKUHL�EXQJ 6FKPLGW�-RDFKLP��1LHGHUODVVXQJ�0�QFKHQ
.DQDOW\S 9HUNDXIVJHVSUlFK(UIDVVXQJVW\S ,QIRUPHOOHV�*HVSUlFK(UIDVVXQJVGDWXP ����������

,P� RELJHQ� )RUPXODU� GRNXPHQWLHUWH� ,QIRUPDWLRQHQ� VWHOOHQ� QXU� HLQHQ� 7HLO� GHV� JHVD PWHQ�(UIDVVXQJVNRQWH[WHV�GDU��'DU�EHU�KLQDXV�JHK|UHQ�EHLVSLHOVZHLVH�QRFK�JHQDXHUH�,QIRUP D�WLRQHQ�]XU�)LUPD�;�KLQ]X�XQG�ZHOFKH�5ROOH�-RDFKLP�6FKPLGW�HLQQLPPW�XVZ��,Q�RELJHP�)RUPXODU�VLQG�QXU�,QIRUPDWLRQHQ�QRWLHUW��GLH�VSH]LILVFK�I�U�GLH�(UIDVVXQJ�HLQ]HOQHU�$ Q�IRUGHUXQJHQ�VLQG�
$QGHUH� ,QIRUPDWLRQHQ��ZLH�]XP�%HLVSLHO�)LUPHQGDWHQ��ZXUGHQ�YRQ�GHP�(U IDVVXQJVIRU�PXODU�JHWUHQQW��'DPLW�ZLUG�GHU�$XIZDQG�GHU�NRQNUHWHQ�$QIRUG HUXQJVHUIDVVXQJ�UHGX]LHUW��)HKOHQGH�$WWULEXWH�GLHVHV�(UIDVVXQJVNRQWH[WHV�N|QQHQ�PLWWHOV�LQ�GLHVHP�)RUPXODU�QRWLH U�WHU�5HIHUHQ]HQ�JHIXQGHQ�ZHUGHQ��)�U�GLH�)LUPD�;�N|QQWHQ�EHLVSLHOVZHLVH� IR OJHQGH� ,Q�IRUPDWLRQHQ�]XU�%HVFKUHLEXQJ�GHV�(UIDVVXQJVNRQWH[WHV�YRQ�% HGHXWXQJ�VHLQ�
%HLVSLHO�)LUPD�;�DXV�%HLVSLHO�)LQ6RIW LVW�HLQH�GHXWVFKH�)LUPD�PLW�6LW]�LQ�0�QFKHQ��LVW�VSH�]LDOLVLHUW� DXI� )DKU]HXJEDX� XQG� RSHULHUW� YRUZLHJHQG� LP� HXURSlLVFKHQ� 5DXP�� ,P�-DKU������HU]LHOWH�VLH�HLQHQ�8PVDW]�YRQ����0UG��'0�
-H� XPIDQJUHLFKHU� LQ� HLQHP�(UIDVVXQJVNRQWH[W� HQWKDOWHQH� ,QIRUPDWLRQHQ� VLQG�� GHVWR� J H�QDXHU�N|QQHQ�YRUKDQGHQH�(UIDKUXQJHQ�GDUDXI�DEJHELOGHW�ZHUGHQ�



���

����� $EELOGXQJ�YRQ�(UIDKUXQJHQ�DXI�HLQH�$QIRUGHUXQJ'LH�LP�(UIDVVXQJVNRQWH[W�HQWKDOWHQHQ�,QIRUPDWLRQHQ�P�VVHQ�HLQH�(LQRUGQXQJ�LQ�HLQ]H O�QH� .RQWH[WNODVVHQ� HUODXEHQ�� XP� DXI� LKQ� ]XWUHIIHQGH� (UIDKUXQJHQ� DEELOGHQ� ]X� N|QQHQ��'HU�(UIDVVXQJVNRQWH[W�GHV�RELJHQ�%HLVSLHOV�HQWKlOW�IROJHQGH�=XVDW]LQIR UPDWLRQHQ�
%HLVSLHO�'LH�)LUPD�YRQ�-RVHI�0DLHU�KDWWH������HLQHQ�8PVDW]�YRQ����0UG��'0�HU]LHOW�XQG�LVW�GDPLW�QDFK�GHP�.ODVVLIL]LHUXQJVPHUNPDO�.XQGHQJU|�H�HLQ�*UR�NXQGH��'DUDXV�NDQQ�IROJHQGH�(UIDKUXQJ�DEJHOHLWHW�ZHUGHQ��GLH�IROJHQGHUPD�HQ�WDEHOODULVFK�VNL]�]LHUW�LVW�(UIDKUXQJHQ�DXV�GHP�(UIDVVXQJVNRQWH[W�HLQHU�$QIRUGHUXQJ6RIWZDUHSURGXNW )LQDQ]VRIWZDUH�PLW�%DQNNRQWHQYHUZDOWXQJ�$QIRUGHUXQJ %H]DKOXQJHQ� LP� ,QWHUQHW� VROOHQ� �EHU� HLQH� 3D\SKRQH �)XQNWLRQDOLWlW�DEJHZLFNHOW�ZHUGHQ�N|QQHQ.RQ�WH[W�.�U]HO

(UIDK�UXQJV�.�U]HO
3RSXODUL�WlW�:HUEHHIIHNW .$12�%HZHUWXQJ ���

.�* (�� +RFK +RFK ������
'LHVH�7DEHOOH�OlVVW�VLFK�EHL�HQWVSUHFKHQGHU�:HUN]HXJXQWHUVW�W]XQJ�DXWRPDWLVFK�JHQHUL H�UHQ�� VREDOG�(UIDKUXQJHQ�V\VWHPDWLVFK�HUIDVVW� VLQG��0LW�GHU�(UPLWWOXQJ�YRQ�(UIDKUXQJHQ�I�U�GLH�%HZHUWXQJ�HLQ]HOQHU�$QIRUGHUXQJHQ�L VW�DOVR�NHLQ�$XIZDQG�YHUEXQGHQ��=XU�$EOH L�WXQJ�YRQ�%HZHUWXQJHQ�YRQ�$QIRUGHUXQJHQ�P�VVHQ�GLH�%HZHUWXQJVNULWHULHQ�PLW�GHQ�J H�QHULHUWHQ�(UIDKUXQJHQ�DEJHJOLFKHQ�ZHUGHQ��'LHV�EHGHXWHW�HLQHQ�JHULQJI�JLJ��MHGRFK�QLFKW�TXDQWLIL]LHUEDUHQ� 0HKUDXIZDQG� YHUJOLFKHQ� ]XU� GL UHNWHQ� 6NDOHQEHZHUWXQJ�� 'HP� VWHKW�MHGRFK�GHU�1XW]HQ�HLQHU�HUK|KWHQ�=XYHUOlVVLJNHLW�JHZRQQHQHU�%HZHUWXQJHQ�JHJHQ�EHU�
����� %HLVSLHO�HLQHV�(UIDKUXQJVPRGHOOV,Q� GLHVHP�$EVFKQLWW�ZLUG� GDV� (UIDKUXQJVPRGHOO� DQKDQG� HLQHV� SUDNWLVFKHQ�%HLVSLHOV� L O�OXVWULHUW�� ,P�5DKPHQ�GHU�6WXGLHQ� >'HL��D@�ZXUGH� HLQH�5HLKH�YRQ�(UIDKUXQJHQ� LGHQWLI L�]LHUW�� GLH� VSH]LHOO� I�U� GHQ� %HUHLFK� GHU� (QWZLFNOXQJ� YRQ� 6WDQGDUGVRIWZDUH� LQ� GHU�$XWRPDWLVLHUXQJVWHFKQLN�JHOWHQ�
'LH�*HQDXLJNHLW�GHU� LQGLUHNWHQ�6NDOHQEHZHUWXQJ�KlQJW� LP�ZHV HQWOLFKHQ�YRQ�GHU�6\VWH�PDWLN�GHU�(UIDVVXQJ�YRQ�(UIDKUXQJHQ�DE��'D�LP�RELJHQ�%HLVSLHO�GLHV�UHODWLY�XQV\VWHP D�WLVFK� HUIROJWH�� N|QQHQ� GDUDXV� OHGLJOLFK� VHKU� JUREH� %HXUWHLOXQJHQ� I�U� $QIRUGHUXQJHQ�JHZRQQHQ�ZHUGHQ�� 'LH� IROJHQGH� 7DEHOOH� ]HLJW� EHLVSLHOKDIW� HLQH� SDXV FKDOH� %HXUWHLOXQJ�GHU�%HZHUWXQJVNULWHULHQ�DXV�$EVFKQLWW���� DQKDQG�YRQ�(UIDKUXQJHQ�I�U�XQWHUVFKLHGOLFKH�(UIDVVXQJVNRQWH[WH�



���

'LH�=HLOHQ� VLQG�%HXUWHLOXQJVNULWHULHQ� �KLHU�%HZHUWXQJVNULWHULHQ� DXV�$EVFKQLWW� ������ GLH�GXUFK�GLH�(UIDKUXQJHQ�EHXUWHLOW�ZHUGHQ�N|QQHQ��6SDOWHQ�VLQG�.ODVVHQ�HLQHV�(UIDVVXQJ V�NRQWH[WHV��YJO��DXFK�$EVFKQLWW� �������'LH�DXVJHI�OOWHQ�)HOGHU�KDEHQ�IROJHQGH�% HGHXWXQJ�[� NHLQH�$XVVDJH�DXIJUXQG�JHZRQQHQHU�(UID KUXQJHQ�P|JOLFK�� .ULWHULHQEHZHUWXQJ�LVW�WHQGHQ]LHOO�KRFKR� .ULWHULHQEHZHUWXQJ�LVW�WHQGHQ]LHOO�PLWWHOKRFK�� .ULWHULHQEHZHUWXQJ�LVW�WHQGHQ]LHOO�QLHGULJ
4XHOOHQ .DQlOH)LUPHQV� .ODVVHQ )LUPHQV� .ODVVHQ.XQG��X��$QZ�
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� 'ULQJOLFKNHLW����� 0DUNWGXUFKGULQJXQJ [ [ R � � � R � [ [ R � [���� /HEHQV]\NOXVUHVWGDXHU [ [ R � � � R � [ [ R � [���� 3RSXODULWlW�:HUEHHIIHNW [ [ � R R R � � [ [ [ [ [� 0DUNWEHGHXWXQJ���� .$12�%HZHUWXQJ � � � R � � R R [ [ � R ����� .XQGHQDQWHLO � � � R � R � � � R � R [���� 6XEVWLWXLHUEDUNHLW [ [ [ [ [ [ � � [ [ [ [ [���� 0DUNWYROXPHQ � � � R R R � � � R � R [� 7HFKQLVFKH�:HUWLJNHLW������ )OH[LE��:HLWHUHQWZLFNOXQJ [ [ [ [ [ � [ [ [ [ [ [ [������ )UHPGHQ�$EKlQJLJNHLW [ [ [ [ [ [ � [ [ [ [ [ [
'LH�.RQWH[WNODVVHQ�GHU�7DEHOOH�HQWVSUHFKHQ�XQWHUVFKLHGOLFKHQ�4XHOOHQ � XQG�.DQDOW\SHQ�HLQHV� (UIDVVXQJVNRQWH[WHV� �YJO�� $EVFKQLWW� �������� ZREHL� GDV� .ODVVLIL]LHUXQJVPHUNPDO�.XQGHQ�XQG�$QZHQGHU�ZHLWHU�YHUIHLQHUW�ZRUGHQ�LVW��hEHUO HJXQJHQ��EHU�GLH�(QWVWHKXQJ�GLHVHU�%HXUWHLOXQJHQ�N|QQHQ�LP�$QKDQJ�)�QDFKJHO HVHQ�ZHUGHQ�
:HLWHUH� (UIDKUXQJHQ� DXV�(UIDVVXQJVNRQWH[WHQ� N|QQHQ� EHLVSLHOVZHLVH� DXIJUXQG� GHV� ( U�IDVVXQJV]HLWSXQNWHV�XQG�GHU�1HQQXQJVKlXILJNHLW�YRQ�$QIRUGHUXQJHQ�DEJHOHLWHW�ZH UGHQ��/LHJW� EHLVSLHOVZHLVH� GHU� (UIDVVXQJV]HLWSXQNW� ODQJH� ]XU�FN�� VR� YHUVFKLHEW� VLFK� GHU� / H�EHQV]\NOXV]XVWDQG� GHU�$QIRUGHUXQJ� QDFK� KLQWHQ��9RQ� HLQHU� KRKHQ�1HQQXQJVKlXILJNHLW�NDQQ�HLQ�KRKHU�.XQGHQDQWHLO�DEJHOH LWHW�ZHUGHQ�
hEHU�GHQ�(UIDVVXQJVNRQWH[W�KLQDXV�N|QQHQ�(UIDKUXQJHQ�DXFK�DQGHUHQ�.ODVV LIL]LHUXQJHQ�]XJHRUGQHW�ZHUGHQ��6R�ZXUGH�YRP�$XWRUHQ�GLHVHU�$UEHLW�LQ�> 'HL��D@�HLQH�.ODVVLILNDWLRQ�YRQ�$QIRUGHUXQJHQ�QDFK�GUHL�$VSHNWHQ� �YJO��$EVFKQLWW� �������YRUJHQRPPHQ��'LHV�VLQG�GLH�$QZHQGXQJVGRPlQH��GHU�1XW]XQJVNRQWH[W�XQG�%DVLVV\VW HPH�



���

'LH� $QZHQGXQJVGRPlQH� EHVFKUHLEW� GLH� (LQVDW]XPJHEXQJ� HLQHU� 6RIWZDUH�� LQ� GHU� VLH�VSH]LILVFKH�$XIJDEHQ�HUI�OOHQ�VROO��'HU�1XW]XQJVNRQWH[W�NRQ]HQWULHUW�VLFK�DXI�GLH�XQPL W�WHOEDUHQ� ,QWHUDNWLRQHQ� ]ZLVFKHQ� GHU� 6RIWZDUH� XQG� LKUHU� 8PJHEXQJ�� 6FKOLH�OLFK� QXW]W�NRPSOH[H�6WDQGDUGVRIWZDUH�KlXILJ�'LHQVWH�YRQ�%DVLVV\VWHPHQ� �YJO��*ORVVDU���$QIRUG H�UXQJHQ�N|QQHQ�GLHVHQ�GUHL�$VSHNWHQ�]XJHRUGQHW�XQG�VR�DXIJUXQG�YRQ�9HUJDQJHQKHLWVH U�IDKUXQJHQ� SDXVFKDO� EHZHUWHW� ZHUGHQ�� ,Q� GHU� $QZHQGXQJVGRPlQH� VLQG�.HUQDQIRUGHUXQJHQ�DQ�GDV�6RIWZDUHV\VWHP�JHVWH OOW��'DKHU�VLQG�]XJHK|ULJH�$QIRUGHUX Q�JHQ� YRP� K|FKVWHQ� 0DUNWZHUW�� ZlKUHQG� $QIRUGHUXQJHQ� LQ� DQGHUHQ� $VSHNWHQ� J HULQJHU�EHZHUWHW�ZHUGHQ�
'LH�(LQRUGQXQJ�YRQ�$QIRUGHUXQJHQ�LQ�GLHVH�GUHL�$VSHNWH�NDQQ�DXFK�]XU�%HXUWHLOXQJ�YRQ�GHUHQ� bQGHUXQJVZDKUVFKHLQOLFKNHLW� KHUD QJH]RJHQ� ZHUGHQ�� :lKUHQG� GLH� bQGHUXQJ V�ZDKUVFKHLQOLFKNHLW� LQ� GHU� $QZHQGXQJVGRPlQH� YRQ� GHU� VSH]LILVFKHQ� $UW� GHU� 'RPlQH�DEKlQJW�� LVW� VLH� EHLP� 1XW]XQJVNRQWH[W� YRQ� GHU� $QZHQGXQJVGRPlQH� XQG� WHFKQLVFKHQ�,QQRYDWLRQHQ� EHHLQIOXVVW�� %DVLVV\VWHPH� VLQG� ZLH� GLH� ]X� HQWZL FNHOQGH� 6RIWZDUH� VHOEVW�6WDQGDUGVRIWZDUH� XQG�ZHUGHQ�GDKHU�PHLVW� LQ� UHJXOlUHQ�=\NOHQ�ZHLWHUHQWZLFNHOW��'DKHU�lQGHUQ� VLFK�$QIRUGHUXQJHQ� LQQHUKDOE� GLHVHV�$VSHNWHV� N�QIWLJ�PLW� UHODWLY� KRKHU�:DK U�VFKHLQOLFKNHLW��0LW�+LOIH�GLHVHU�$EVFKlW]XQJ�NDQQ�HLQH�$UFKLWHNWXU GHUDUW�DXVJHOHJW�ZHU�GHQ��GDVV�VLH� LQVEHVRQGHUH�DQ� MHQHQ�6WHOOHQ�lQGHUXQJVIUHXQGOLFK� LVW��ZR�$QIRUGHUXQJHQ�PLW�KRKHU�bQGHUXQJVZDKUVFKHLQOLFKNHLW�UHDOLVLHUW�ZHUGHQ�



���

.DSLWHO��
3UR]HVVPRGHOO
'LHVHV�.DSLWHO�EHVFKUHLEW�GDV�3UR]HVVPRGHOO�I�U�GDV�5HTXLUHPHQWV�(QJLQHHULQJ NRPSOH�[HU�6WDQGDUGVRIWZDUH��'DV�3UR]HVVPRGHOO�LVW�QDFK�GHP�0RGHOO�GHU�(QWZLFNOXQJVSURGX N�WH�DXV�.DSLWHO�� GHU�]ZHLWH�7HLO�GHV�.HUQV�GHU�$UEHLW�� .DSLWHO�� XQG�.DSLWHO�� VWHOOWHQ�PHWKRGLVFKH�7HFKQLNHQ�YRU��'DV�YRUOLHJHQGH�.DSLWHO�SUlVHQWLHUW�HLQHUVHLWV�GDV�3UR]HV V�PRGHOO�VHOEVW��(V�]HLJW�DQGHUHUVHLWV�DEHU�DXFK��ZLH�GLH�,QKDOWH�GHU�YRUKHUJHKHQGHQ�.DS L�WHO� LQWHJULHUW� ZHUGHQ�� 'DU�EHU� KLQDXV� GHPRQVWULHUW� HV� GLH� 7UDJIlKLJNHLW� GHU� JHVDPWHQ�$UEHLW�DQKDQG�HLQHV�DXVI�KUOLFKHQ�)DOOEHLVSLHOV��$EVFKQLWW� ��� VWHOOW� ]XQlFKVW� GDV�*HVDPWNRQ]HSW� GHV� 3UR]HVVPRGHOOV� YRU��'LH� VLFK� D Q�VFKOLH�HQGHQ�$EVFKQLWWH�EHVFKUHLEHQ�GHQ�5HTXLUHPHQWV�(QJLQHHULQJ�3UR]HVV�DQKDQG�GHU�LQ�$EVFKQLWW� ��� YRUJHVWHOOWHQ�0RGHOOLHUXQJVNRQ]HSWH�I�U�(QWZLFNOXQJVSUR]HVVH��,Q�$ E�VFKQLWW���� ZHUGHQ�]XQlFKVW�DP�5HTXLUHPHQWV�(QJLQH HULQJ�EHWHLOLJWH�5ROOHQ�YRUJHVWHOOW��$EVFKQLWW� ��� I�KUW�GDV� ,OOXVWUDWLRQVEHLVSLHO� I�U�GLH�VLFK�DQVFKOLH�HQGHQ�$EVFKQLWWH�HLQ��,Q� $EVFKQLWW� ��� ZHUGHQ� &KDUDNWHULVWLND� XQG� GDV� 9RUJ HKHQV� GHV� +HUDXVDUEHLWHQV� YRQ�$QIRUGHUXQJHQ� HUOlXWHUW�� 6FKOLH�OLFK� ZLUG� LQ� $ EVFKQLWW ��� GHU� VFKULWWZHLVH� hEHUJDQJ�YRQ� ORVH� JHVDPPHOWHQ� $QIRUGHUXQJHQ� KLQ� ]X� HLQHU� NRQNUHWHQ� 3ODQXQJ� YHUVFKL HGHQHU�9HUVLRQHQ� HLQHV� 3URGXNWV\VWHPV� JH]HLJW�� 'LH� *UXQGLGHHQ� GHV� YRUOLHJHQGHQ� .DSLWHOV�ZXUGHQ�LQ�>'HL��F@�SXEOL]LHUW��'LHV H�ZXUGHQ�LP�5DKPHQ�GHU�YRUOLHJHQGHQ�$UEHLW�ZHLWHU�YHUIHLQHUW��V\VWHPDWLVLHUW�XQG�PLW�GHQ�.RQ]HSWHQ�GHU�GUHL�YRUKHUJHKHQGHQ�.DSLWHO�LQWH J�ULHUW���� *HVDPWNRQ]HSW�GHV�3UR]HVVPRGHOOV'LHVHU�$EVFKQLWW� VWHOOW� GDV�*HVDPWNRQ]HSW�GHV�3UR]HVVPRGHOOV�GHV�5HTXLUHPHQWV�(Q JL�QHHULQJV� NRPSOH[HU�6WDQGDUGVRIWZDUH� YRU��+LHU]X�ZLUG� ]XQlFKVW� LQ�$EVFKQLWW� ����� HLQ�0RGHOO� HLQHV�(QWZLFNOXQJVSUR]HVVHV� NRPSOH[HU�6WDQGDU GVRIWZDUH� VNL]]LHUW�� LQ� GHU� VLFK�GLH�$NWLYLWlWHQ� GHV�5HTXLUHPHQWV�(QJLQHHULQJV� HLQEHWWHQ ��$QVFKOLH�HQG�ZHUGHQ� LQ�$E�VFKQLWW� ����� 6SH]LILND�GHU�(QWZLFNOXQJ�NRPSOH[HU�6WDQGDUGVRIWZDUH�YRUJHVWHOOW��HKH� LQ�$EVFKQLWW� ����� HLQ�hEHUEOLFN��EHU�GDV�9RUJHKHQ�GHV�5HTXLUHPHQWV�(QJLQHHULQJV�JHJ H�EHQ�ZLUG�
����� hEHUJUHLIHQGHU�(QWZLFNOXQJVSUR]HVV'LHVHU�$EVFKQLWW�SUlVHQWLHUW�HLQ�0RGHOO�HLQHV��EHUJUHLIHQGHQ�(QWZLFNOXQJVSUR]HVVHV��LQ�GHQ� VLFK� GHU� 5HTXLUHPHQWV� (QJLQHHULQJ� 3UR]HVV� GLHVHU� $UEHLW� HLQEHWWHW�� 'LH� 6WXGLH�>&D%��@� DQDO\VLHUW� EHVWHKHQGH�3UR]HVVPRGHOOH� GHU�6RIWZDUH�(QWZLFNOXQJ�XQG�GHU�(Q W�ZLFNOXQJ�PDWHULHOOHU�3URGXNWH�XQG�YHUJOHLFKW�VLH�KLQVLFKWOLFK�GHU�3UREOHPVWHOOX QJHQ�GHU�(QWZLFNOXQJ�YRQ�6WDQGDUGVRIWZDUH��6LH�EHWUDFKWHW�6RIWZDUH �3UR]HVVPRGHOOH�ZLH�VHULHOOH�
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�]XP�%HLVSLHO�:DVVHUIDOO��XQG�LQNUHPHQWHOOH��]XP�%HLVSLHO�:HJZHUI � XQG�(YROXWLRQlUH�3UR]HVVPRGHOOH� >%H'���*UD��@��� GHQ� &OHDQURRP� $QVDW]� >0LO��@�� ZLH� DXFK� SRVW�LQNUHPHQWHOOH�$QVlW]H��]XP�%HLVSLHO�GDV�6SLUDOP RGHOO�YRQ�%RHKP�>%RH��@���
$OO� GLHVH� 0RGHOOH� EHVFKlIWLJHQ� VLFK� PLW� GHU� (QWZLFNOXQJ� YRQ� ,QGLYLGXDOVRI WZDUH� XQG�EHU�FNVLFKWLJHQ� GDKHU� GHQ� 0DUNWDVSHNW� YRQ� 6WDQGDUGVRIWZDUH� QLFKW� LQ� DXVUHLFKHQGHP�0D�H��:LH�HLJHQH�8QWHUVXFKXQJHQ�LP�5DKPHQ�YRQ� >$%'���@�HUJDEHQ��LVW�DXFK�GDV�9�0RGHOO�VHKU�VWDUN�DXI�GLH�(QWZLFNOXQJ�YRQ�,QGLYLGXDOVRIWZDUH�DXVJHULFKWHW��+DXSWVlFKO L�FKH�0DQNRV�VLQG�KLHU�GLH�UHLQH�$XVULFKWXQJ�DXI�LVROLHUWH�DEJHVFKORVVHQH�3U RMHNWH�XQG�HLQ�YROONRPPHQ� IHKOHQGHU� 0DUNWEH]XJ�� 'LH� (QWZLFNOXQJ NRPSOH[HU� 6WDQGDUGVRIWZDUH� EH�GDUI� KLQJHJHQ� HLQHU� XPIDVVHQGHQ� 8QWHUVW�W]XQJ� GHU� (Q WZLFNOXQJ� YRQ� 9HUVLRQHQ� XQG�9DULDQWHQ�HLQHV�3URGXNWV\VWHPV��ZLH�GHP�.DSLWHO�� ]X�HQWQHKPHQ�LVW�
'LH�PHLVWHQ�3UR]HVVPRGHOOH�I�U�GLH�(QWZLFNOXQJ�PD WHULHOOHU�3URGXNWH�VLQG�lKQOLFK�VWUX N�WXULHUW�ZLH�6RIWZDUH�3UR]HVVPRGHOOH��(UVWHUH�KDEHQ�MHGRFK�HLQHQ�EHVVHUHQ�%H]XJ�]X�$ N�WLYLWlWHQ� GHV� 0DUNHWLQJV�� ZLH� EHLVSLHOVZHLVH� GHU� 6XFKH� QDFK� $QIRUGHUXQJHQ� DXI� GHP�JHVDPWHQ�0DUNW�� 'LH�0RGHOOH� I�U�PDWHULHOOH� 3URGXNWH� V LQG� MHGRFK� ]X� XQVSH]LILVFK� I�U�3UREOHPVWHOOXQJHQ� GHU� 6RIWZDUHHQWZLFNOXQJ�� $XV� GLHVHU� $QDO\VH� OHLWHQ� > &D%��@� HLQ�3UR]HVVPRGHOO�]XU�(QWZLFNOXQJ�YRQ�6WDQGDUGVRIWZDUH�DE��'LHVHV�GLHQW�DOV�*UXQGODJH�I�U�GDV�0RGHOO�GHV��EHUJUHLIHQGHQ�(QWZLFNOXQJVSUR]HVVHV�LQ�GHU�YRUOLHJH QGHQ�$UEHLW�
$EELOGXQJ��� VNL]]LHUW�GHQ�$EODXI�GHV�(QWZLFNOXQJVSUR]HVVHV��'DV�5HTXLUHPHQWV�(QJ L�QHHULQJ�XPIDVVW� VRZRKO�NRQWLQXLHUOLFKH�$UEHLWHQ� DOV�DXFK�]\NOLVFKH�$UEH LWHQ��=X�$NWL�YLWlWHQ�GHV�5HTXLUHPHQWV�(QJLQHHULQJV�ZLUG�LQ�$EVFKQLWW� ����� HLQ�hEHUEOLFN�JHJHEHQ�

6WUDWHJLVFKH�3ODQXQJHQXQG�$QIRUGHUXQJHQ+HUDXVDUEHLWHQ
$QIRUGHUXQJHQVRUWLHUHQ�XQG�SODQHQ

6RIWZDUHUHDOLVLHUHQ

9HUPDUNWXQJ�YRQ9HUVLRQHQ

$QIRUGHUXQJV�VFKOHLIH

4XDOLWlWV�VFKOHLIH

.RQWLQXLHUOLFKH$UEHLWHQ

=\NOLVFKH$UEHLWHQ

5HTX
LUHPH

QWV�(
QJLQH

HULQJ

6WUDWHJLVFKH�3ODQXQJHQXQG�$QIRUGHUXQJHQ+HUDXVDUEHLWHQ
$QIRUGHUXQJHQVRUWLHUHQ�XQG�SODQHQ

6RIWZDUHUHDOLVLHUHQ

9HUPDUNWXQJ�YRQ9HUVLRQHQ

$QIRUGHUXQJV�VFKOHLIH

4XDOLWlWV�VFKOHLIH

.RQWLQXLHUOLFKH$UEHLWHQ

=\NOLVFKH$UEHLWHQ

5HTX
LUHPH

QWV�(
QJLQH

HULQJ

$EELOGXQJ��� ± 6FKHPDWLVFKHU�(QWZLFNOXQJVSUR]HVV
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.RQWLQXLHUOLFKH�$UEHLWHQ� 'LHVH�ZHUGHQ�XQDEKlQJLJ�YRQ�9HUVLRQV]\NOHQ�GHU�6WDQGDU G�VRIWZDUH�GXUFKJHI�KUW��'D]X�]lKOHQ�VRZRKO�GLH�(UDUEHLWXQJ�VWUDWHJLVFKHU�(QWZLFNOXQJ V�SURGXNWH� DXV� $EVFKQLWW� ��� DOV� DXFK� GDV� +HUDXVDUEHLWHQ� YRQ� $QIRUGHUXQJHQ� �YJO�� GDV�(QWZLFNOXQJVSURGXNW�(UIDVVXQJVNRQWH[W DXV�$EVFKQLWW���������
=\NOLVFKH� $UEHLWHQ� 'LH� ]\NOLVFKHQ� $UEHLWHQ� WHLOHQ� VLFK� LQ� GLH�$QIRUGHUXQJVVFKOHLIH��GLH� 4XDOLWlWVVFKOHLIH� XQG� VFKOLH�OLFK� GLH� $XVOLHIHUXQJ� YRQ� 9HUVLRQHQ� DXI�� 'LH� EHLGHQ�6FKOHLIHQ�V\PEROLVLHUHQ�HLQH� LQNUHPHQWHOOH�9RUJHKHQVZHLVH�EHL�GHU�:HLWHUYHUDUEHLWXQJ�YRQ�$QIRUGHUXQJHQ�XQG�EHL�GHU�5HDO LVLHUXQJ�GHU�6RIWZDUH�
$QIRUGHUXQJVVFKOHLIH��,Q�GHU�$QIRUGHUXQJVVFKOHLIH�VLQG�GLH�5HTXLUHPHQWV�(QJLQHHULQJ�3KDVHQ��YJO��>3RK��@��9HUKDQGOXQJ��6SH]LILND WLRQ�XQG�9DOLGLHUXQJ�DQJHVLHGHOW�
4XDOLWlWVVFKOHLIH��%DVLHUHQG� DXI� GHU� 9HUVLRQVSODQXQJ� VWDUWHW� GLH� (QWZLFNOXQJ�� ,Q� GHU�4XDOLWlWVVFKOHLIH�ZHUGHQ�$QIRUGHUXQJHQ�LQ�GHU�6RIWZDUH�UHDOLVLHUW�XQG�LQ�MHGHP�6FKOH L�IHQGXUFKODXI�GLH�4XDOLWlW�LKUHU�5HDOLVLHUXQJ��EHUSU� IW�XQG�YHUEHVVHUW��'LH�4XDOLWlWVNRQ�WUROOH�ZLUG�GXUFK�LWHUDWLYH�$OSKD � XQG�%HWD�7HVWV��LQ�GHU�3UD[LV�KlXILJ�DXFK�DX�HUKDOE�GHU�(QWZLFNOXQJVDEWHLOXQJ�� GXUFKJHI�KUW�� 'DPLW� LVW� GLH� 5HTXLUHPHQWV� (QJLQHHULQJ� 3KDVH�9HULILNDWLRQ� LQ�GLHVH�6FKOHLIH�PLWHLQEH]RJHQ��6R EDOG�GLH�6RIWZDUH�HLQHQ�YRUGHILQLHUWHQ�*UDG�DQ�)HKOHUIUHLKHLW� HUUHLFKW�KDW��ZLUG�GLH�9HUVLRQ� DXVJHOLHIHUW�� GDV�KHL�W�SURGX]LHUW��YHUSDFNW�XQG�YHUNDXIW��'LH�4XDOLWlWVVFKOHLIH�ZLUG�LQ�GLHVHU�$UEHLW�QLFKW�JHQDXHU�EHOHXF K�WHW�
����� 6SH]LILND�GHU�(QWZLFNOXQJ�NRPSOH[HU�6WDQGDUGVRIWZDUH'LHVHU�$EVFKQLWW� EHVFKUHLEW� 6SH]LILND�� GLH� EHL� GHU� (QWZLFNOXQJ� HLQHU� NRPSOH[HQ�6WD Q�GDUGVRIWZDUH�DXIWUHWHQ��,Q�GHQ�$EVFKQLWWHQ� ����� XQG������ ZXUGH�HUOlXWHUW��GDVV�LQ�GHP�0RGHOOLHUXQJVNRQ]HSW�NHLQH�H[SOL]LWH�$XVI�KUXQJVUHLKHQIROJH�YRQ�$NWLYLWlWHQ�YRUJHJ H�EHQ� LVW�� 'LH� $XVI�KUEDUNHLW� YRQ�$NWLYLWlWHQ� LVW� DXVVFKOLH�OLFK� GXUFK� YRUJHJHEHQH�0 R�GHOO]XVWlQGH� EHVWLPPW�� 'DGXUFK� N|QQHQ� (QWZLF NOXQJVSUR]HVVH� NRPSOH[HU�6WDQGDUGVRIWZDUH� IOH[LEOHU�JHVWDOWHW�ZHUGHQ��7UDJHQGH�(FNSIHLOHU�KLHUI�U� VLQG�GDV� &RQ�FXUUHQW (QJLQHHULQJ �YJO��>'HL��D��$R\��@��XQG�GLH�hEHUODSSXQJ�YRQ�(QWZLFNOXQJVSK D�VHQ�XQWHUVFKLHGOLFKHU�9HUVLRQHQ��%HLGHV�KDW�VLFK�LQ�GHU�3UD[LV�E HUHLWV EHZlKUW��
%HLP� &RQFXUUHQW� (QJLQHHULQJ� ZHUGHQ� HLQ]HOQH� 6\VWHPPRGXOH� HLQHV� 3URGXNWV\VWHPV�ZHLWHVWJHKHQG�XQDEKlQJLJ�YRQHLQDQGHU�HQWZLFNHOW��'DPLW� LVW�DXFK�GLH�(QWZLFNOXQJ�X Q�WHUVFKLHGOLFKHU� 6\VWHPPRGXOH� QLFKW� ]HLWOLFK� VWDUU� DQHLQDQGHU� JHNRSSHOW�� 6R� NDQQ� GLH�(QWZLFNOXQJ�HLQHU�9HUVLRQ�YHUVFKLHGHQHU�6\VWHPPRGXOH�]X�XQWHUVFKLHGOLFKHQ�=HLWSXQ N�WHQ� VWDUWHQ� XQG� HQGHQ� �YJO��$WWULEXW� =\NOXV]HLW� LP�(QWZLFNOXQJVSURGXNW�6\VWHPP RGXO�9HUVLRQ�DXV�$EVFKQLWW� ��������8QWHU�GHU�hEHUODSSXQJ�YRQ�(QWZLFN OXQJVSKDVHQ�ZLUG�YHU�VWDQGHQ��GDVV�SDUDOOHO�]X�GHQ�VSlWHQ�3KDVHQ�HLQHU�9HUVLRQ�GLH�IU�KHQ�3KDVHQ�GHU�(QWZLF N�OXQJ� HLQHU� QDFKIROJHQGHQ�9HUVLRQ� EHJLQQHQ� N|QQHQ�� 6R� NDQQ� VLFK� EHLVSLHOVZHLVH� HLQH�9HUVLRQ�HLQHV�6\VWHPPRGXOV�QRFK� LQ�GHU�5HDOLVLHUXQJ�EHILQGHQ��ZlKU HQG� I�U�GLH�QDFK�IROJHQGH� 9HUVLRQ� EHUHLWV� GDV� VRUWLHUHQ� XQG� SODQHQ� GHU� $QIRUGHUX QJHQ� EHJRQQHQ� KDW��'DGXUFK�ZLUG� I�U�$QIRUGHUXQJHQ�GLH�*HVDPWGXUFKODXI]HLW� GXUFK� GLH�(QWZLFNOXQJ�YRP�+HUDXVDUEHLWHQ�ELV�KLQ�]X�LKUHU�5HDOLVLHUXQJ�YH UN�U]W�
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����� hEHUEOLFN��EHU�GDV�9RUJHKHQ�GHV�5HTXLUHPHQWV�(QJLQHHULQJV,Q�GLHVHP�$EVFKQLWW�ZLUG�HLQ�hEHUEOLFN��EHU�GDV�9RUJHKHQ�GHV�5HTXLUHPHQWV�(QJLQH H�ULQJ� NRPSOH[HU� 6WDQGDUGVRIWZDUH� JHJHEHQ��:LH� LQ� $EVFKQLWW� ����� EHUHLWV� DQJHGHXWHW��XPIDVVW�GDV�9RUJHKHQ�GHV�5HTXLUHPHQWV�(QJLQHHULQJV�NRPSOH[HU�6WDQGDUGVRIWZDUH�V R�ZRKO� NRQWLQXLHUOLFKH� DOV� DXFK� ]\NOLVFKH� $UEHLWHQ�� $EELOGXQJ� �� JLEW� HLQHQ� hEHUEOLFN��EHU�GLH�3KDVHQ�XQG�VlPWOLFKH�]XJHK|ULJH�$NWLYLWlWHQ��'LH�IROJHQGHQ�$EVlW]H�VNL]]LHUHQ�GLH�$XIJDEHQ�GHU�HLQ]HOQHQ�3KDVHQ��'LH�HLQ]HOQHQ�5ROOHQ�XQG�$NWLYLWlWHQ�ZHUGHQ�LQ�GHQ�$EVFKQLWWHQ��������� XQG���� GHWDLOOLHUW�HU|UWHUW�
.RQWLQXLHUOLFKHV�+HUDXVDUEHLWHQ� YRQ� $QIRUGHUXQJHQ� $QIRUGHUXQJHQ� I�U� 6WDQGDUG�VRIWZDUH�VWDPPHQ�DXV�HLQHU�9LHO]DKO�YRQ�4XHOOHQ��I�U�GHUHQ�(UIDVVXQJ�HV�HLQHU�V\VWHP D�WLVFKHQ� 9RUJHKHQVZHLVH� EHGDUI�� 'LH�9RUJHKHQVZHLVH� KlQJW� YRU� DOOHP� YRQ� GHU�$UW GHU�4XHOOH�XQG�YRQ�GHU�$UW�GHV�.DQDOV���EHU�GHVVHQ�:HJ�HLQH�$QIRUGHUXQJ�YRQ�GHU�4XH OOH�KHU�HUIDVVW�ZLUG�DE��'DUDXV�UHVXOWLHUHQ����$NWLYLWlWHQ�I�U�GDV�+HUDXVDUEHLWHQ�YRQ�$QIR U�GHUXQJHQ��GLH�VLFK�LQ�GHQ�EHWHLOLJWHQ�5ROOHQ��GHQ�DQZHQGEDUHQ�$QOHLWXQJHQ�XQG�LP� 9RU�JHKHQ� XQWHUVFKHLGHQ�� 6LH� KDEHQ� DOOHVDPW� GHQ� JOHLFKHQ� =ZHFN� XQG� GLH� JOHLFKHQ�(UJHEQLVSURGXNWW\SHQ�� 'DV� .RQWLQXLHUOLFKH� +HUDXVDUEHLWHQ� ZLUG� LQ� $EVFKQLWW� ��� DXV�I�KUOLFK�HUOlXWHUW�
=\NOLVFKH�3KDVHQ� 'LH�HLJHQWOLFKH�(QWZLFNOXQJ� HLQHU�6WDQGDUGVRIWZDUH�EHJLQQW�PLW�GHQ�]\NOLVFKHQ�3KDVHQ��'LHVH�GLHQHQ��ZLH�HLQJDQJV�HUZlKQW��HLQHU�VWXIHQZHLVHQ�3O DQXQJ�YRQ�]X� UHDOLVLHUHQGHQ�$QIRUGHUXQJHQ��'LH� ]\NOLVFKHQ� 3KDVHQ�ZHUGHQ� SUR�9HUVLRQ� GHV� 3U R�GXNWV\VWHPV� NRPSOHWW� GXUFKODXIHQ��:lKUHQG� GHV� 6RUW LHUHQV� XQG� 3ODQHQV� YRQ�$QIRUGH�UXQJHQ� ZHUGHQ� GDV� 3URGXNWV\VWHP� XQG� KHUDXVJHDUEHLWHWH� $QIRUGHUXQJHQ� LQ� PH KUHUHQ�6FKULWWHQ�DQDO\VLHUW��NRQNUHWLVLHUW��EHZHUWHW�XQG�VWUXNWXULHUW��/HW]WHQGOLFKHV�(UJH EQLV� LVW�HLQH�VWXIHQZHLVH�9HUVLRQVSODQXQJ�GHV�3URGXNWV\VWHPV��' LHVH�EHVWHKW�DXV�6\VWHPPRGX�OHQ�� 9HUVLRQHQ� XQG� =HLWUlXPHQ�� LQ� GHQHQ� EHVWLPPWH� $QIRUGHUXQJHQ� UHDO LVLHUW� ZHUGHQ�VROOHQ�� 6\VWHPPRGXOHQ� VLQG� ]XVlW]OLFK� ]XU�9HUI�JXQJ� VWHKHQGH�5HVVRXUFHQ� ]XJHRU GQHW�XQG� I�U� $QIRUGHUXQJHQ� 3ULRULWlWHQ� IHVWJHOHJW�� 'LH� GUHL� ORJLVFK� D XIHLQDQGHUIROJHQGHQ�3KDVHQ�YHUIROJHQ�XQWHUVFKLHGOLFKH�=LHOH�
'HILQLWLRQ� GHU�0DUNWVLFKW� 'LH�0DUNWVLFKW� GRNXPHQWLHUW� LVROLHUW� GLH� .XQGHQRULHQWL H�UXQJ�� 6R� IHVWJHKDOWHQH� $QIRUGHUXQJHQ� ]LHOHQ� DXI� HLQHQ� RSWLPDOHQ� 9HUNDXIVHUIROJ� GHV�3URGXNWV\VWHPV� I�U� GHQ�*HVDPWPDUNW� DE��9RUUDQJLJ�ZHUGHQ�(QWZLFNOXQJVSURGXNWH� GHU�0DUNWVLFKW�DXV�$EVFKQLWW� ����� HUDUEHLWHW��$NWLYLWlWHQ�XPIDVVHQ�HLQ�$XVILOWHUQ�LUUHOHYD Q�WHU�$QIRUGHUXQJHQ��HLQ�6WUXNWXULHUHQ�GHU�$QIRUGHUXQJHQ�QDFK�$VSHNWHQ�XQG�9DULDWLRQ V�W\SHQ XQG�GHUHQ�YHUNDXIVRULHQWLHUWH�%HZHUWXQJ�
'HILQLWLRQ�GHU�6\VWHPVLFKW� ,Q�GHU�]ZHLWHQ�3KDVH�ZHUGHQ�GLHVH�$QIRUGHUXQJHQ�DXI�HLQ�WDWVlFKOLFK�UHDOLVLHUEDUHV�6RIWZDUHV\VWHP��EHUWUDJHQ��+LHU�ZLUG�YRQ�GHU�DNWXHOO�]XU�9H U�I�JXQJ� VWHKHQGHQ� (QWZLFNOXQJV]HLW� DEVWUDKLH UW�� XP� P|JOLFKVW� ZHLWJHKHQG� ]XN�QIWLJH�9LVLRQHQ�EHUHLWV�LQ�GLH�3ODQXQJ�GHV�3URGXNWV\VWHPV�]X�LQWHJULHUHQ��9RUUDQJLJ�ZHUGHQ�LQ�GLHVHU�3KDVH�(QWZLFNOXQJVSURGXNWH�GHU�6\VWHPVLFKW� DXV�$EVFKQLWW� ����� HUDUEHLWHW��'LH�$NWLYLWlWHQ�XPIDVVHQ�GLH�'HILQLWLRQ�GHU�6\VWHPDUFKLWHNWXU��GLH�$XIWHLOXQJ�GHU�5HVVRX U�FHQ��GLH�=XRUGQXQJ��GLH�HQWZLFNOXQJVRULHQWLHUWH�%HZHUWXQJ�XQG�$XVZDKO�]X�UHDOLVLHUH Q�GHU�$QIRUGHUXQJHQ�
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'HILQWLRQ GHU�0DUNWVLFKW

'HILQLWLRQ�GHU�6\VWHPVLFKW

'HILQLWLRQ�GHU�(QWZLFNOXQJVVLFKW

$QIRUGHUXQJVVFKOHLIH

+HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ

NRQWLQXLHUOLFK

5HTXLUHPHQWV�:RUNVKRSV$�
8VDELOLW\�/DERUV$�
3LORWSURMHNWH�XQG�%HWDWHVWV$�
%HUDWXQJVSURMHNWH$�

9HUNDXI�XQG�0HVVHQ$�
+RWOLQH��6XSSRUW��:DUWXQJ$�
.RQIHUHQ]HQ�XQG�7DJXQJHQ$�
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'HILQLWLRQ�GHU�(QWZLFNOXQJVVLFKW� 6FKOLH�OLFK�VSLHOW�GLH�]XU�9HUI�JXQJ�VWHKHQGH�(Q W�ZLFNOXQJV]HLW�LQ�GHU�5HDOLVLHUXQJ�YRQ�$QIRUGHUXQJHQ�HLQH�ZHVHQ WOLFKH�5ROOH��'D]X�ZLUG�LQ�GHU�GULWWHQ�3KDVH�HLQH�GHWDLOOLHUWH�9HUVLRQVSODQXQJ�GHU�5HDOLVLHUXQJ�YRQ� $QIRUGHUXQ�JHQ� DXIJHVWHOOW�� 'XUFK� GLH� 9HUVLRQVSODQXQJ� ZHUGHQ� GLH� $QIRUGHUXQJHQ� DXI� 9HUV LRQHQ�YHUWHLOW��LQ�GHQHQ�VLH�UHDOLVLHUW�ZHUGHQ�VROOHQ��)�U�GLH�'XUFKI�KUXQJ�GHU�9HUVLRQVSODQXQJ�ZLUG� HLQH�)ULVW� JHVHW]W�� XP�9HU]|JHUXQJHQ�GHU�)HUWLJVWHOOXQJV]HLWSXQNWH� DX IJUXQG� IRUW�ZlKUHQG�QHXHU�$QIRUGHUXQJHQ�]X�YHUPHLGHQ��(UJHEQLV�GLHVHU�3KDVH�LVW�GLH�LQ�$EVFKQLWW������ HUOlXWHUWH�(QWZLFNOXQJVVLFKW�� GLH�%DVLV� I�U�GLH�(QWZLFNOXQJ�GHU�6RIWZDUH� LVW��'LH�'HILQLWLRQ�GHU�(QWZLFNOXQJVVLFKW�HUIROJW�LQ LVROLHUHQ�$NWLYLWlWHQ�I�U�MHGHV�6\VWHPPRGXO��
$NWLYLWlWHQ� GHU� ]\NOLVFKHQ� 3KDVHQ� ZHUGHQ� LQ� $EVFKQLWW� ��� DXVI�KUOLFK� HUOlXWHUW�� 'DV�9RUJHKHQ�GHV�5HTXLUHPHQWV�(QJLQHHULQJV�XQWHUVFKHLGHW�VLFK�GDEHL�DEKl QJLJ�GDYRQ��RE�HV�VLFK�XP�GLH�HUVWH�9HUVLRQ�RGHU�XP�HLQH�:HLWHUHQWZLFNOXQJ�KD QGHOW�
,QLWLLHUXQJ�GHU�(QWZLFNOXQJ�'LH�(QWZLFNOXQJ�HLQHV�QHXHQ�3URGXN WV\VWHPV�ZLUG�LQ�GHU�5HJHO�GXUFK�,GHHQ�DXV�XQWHUVFKLHGOLFKHQ�4XHOOHQ�LQLWLLHUW��+lXILJ�ZLUG�LQ�9R UVWXGLHQ�GHV�,QQRYDWLRQVPDQDJHPHQWV��YJO��$EVFKQLWW��������GHU�P|JOLFKH�=LHOPDUNW�EHVWLPPW�XQG�GLH�5HQWDELOLWlW�XQWHUVXFKW��=XP�+HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ�VWHKHQ�YRU�$XVOLHIHUXQJ�GHU�HUVWHQ�9HUVLRQ�GHV�3URGXNWV\VWHPV�ZHQLJHU�4XHOOHQ�]XU�9HUI�JXQJ��$EKlQJLJ�YRP�,QQRYDWLRQVJUDG�GHU�6RIWZDUH�ILQGHW�LQ�GHU�3UD[LV�YRU�GHU�HUVWHQ�9HUVLRQ�HLQ�PHKU�RGHU�ZHQLJHU�UHJXOlUHV�+HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ�VWDWW��-H�QDFK�'ULQ JOLFKNHLW�N|QQHQ�DXFK�VWUDWHJLVFKH�9RUJDEHQ�]X�%HJLQQ�GHU�(QWZLFNOXQJ�HLQHV�3URGXN WV\VWHPV�PLVVDFKWHW�ZHUGHQ��'LH�HUVWHQ�$NWLYLWlWHQ�ODXIHQ�HKHU�XQVWUXNWXULHUW�DE��XP�GLH�.UHDWLYLWlW�HLQ]HOQHU�%HWHLOLJWHU�DP�(QWZLFNOXQJVSUR]HVV�]X�I|UGHUQ��1DFK�GHU�$QODXISKDVH�PXVV�GDQQ�P| J�OLFKVW� QDKWORV� DXI� GHQ� JHUHJHOWHQ� (QWZLFNOXQJVSUR]HVV� �EHUJHJDQJHQ�ZHUGHQ��' DGXUFK�N|QQHQ�GLH�HLQJDQJV�DXVI�KUOLFK�HUOlXWHUWHQ�=LHOH�GHV�3UR]HVVPRGHOOV�YHUIROJW�ZH UGHQ�
��� 5ROOHQ,Q�GLHVHP�$EVFKQLWW�ZHUGHQ�GLH�DP�5HTXLUHPHQWV�(QJLQHHULQJ�NRPSOH[HU�6WDQGDUGVRI W�ZDUH�EHWHLOLJWHQ�5ROOHQ��YJO��$EVFKQLWW� �������YRUJHVWHOOW��$EELOGXQJ��� JLEW�HLQHQ�hEHU�EOLFN� �EHU� DOOH� 5ROOHQ�� (V� ZLUG� ]ZLVFKHQ� YHUNDXIVRULHQWLHUWHQ� XQG� HQ WZLFN�OXQJVRULHQWLHUWHQ�5ROOHQ�XQWHUVFKLHGHQ��%HLGH�*UXSSHQ�VLQG�QRFK�IHLQHU�XQWHUJOL HGHUW��6R�ODVVHQ�VLFK�VRZRKO�YHUNDXIVRULHQWLHUWH�DOV�DXFK�HQ WZLFNOXQJVRULHQWLHUWH�5ROOHQ�LQ�5ROOHQ�PLW� NXU]IULVWLJHP� XQG� ODQJIULVWLJHP� )RNXV� XQWHUVFKHLGHQ�� 9HUNDXIVRULHQWLHUWH� 5ROOHQ�N|QQHQ� KLQVLFKWOLFK� LKUHV� +RUL]RQWV� YHUJOLFKHQ� ]XP�0DUNW� XQWHUJOLHGHUW� ZHUGHQ�� 'LHV�VLQG� HLQ]HOQH� .XQGHQ��0DUNWVHJPHQWH� �YJO�� $EVFKQLWW� ����� RGHU� GHU� *HVDPWPDUNW� GHU�6RIWZDUH��(LQH�8QWHUVFKHLGXQJ�HQWZLFN OXQJVRULHQWLHUWHU�5ROOHQ�NDQQ�]XVlW]OLFK�KLQVLFK W�OLFK� GHUHQ� )RNXV� DXI� (LQKHLWHQ� GHU� ]X� HQWZLFNHOQGHQ� 6RIWZDUH� JH PDFKW� ZHUGHQ�� +LHU�ZHUGHQ�3URGXNWV\VWHP�XQG�6\VWHPPRGXO�XQWHUVFKLHGHQ�
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9HUNDXIVRULHQWLHUWH�5ROOHQ (QWZLFNOXQJVRULHQWLHUWH�5ROOHQ
0DUNW 6HJP

HQW� 7HFKQLVFKHV0DUNHWLQJ

$EELOGXQJ��� ± 5ROOHQ�LP�5HTXLUHPHQWV�(QJLQHHULQJ�NRPSOH[HU�6WDQGDUGVRIWZDUH
����� 9HUNDXIVRULHQWLHUWH�5ROOHQ9HUNDXIVRULHQWLHUWH�5ROOHQ� ]LHOHQ� DXI�GLH�0D[LPLH UXQJ�GHV�8PVDW]HV�DE��'LH�NDQQ�YRU�DOOHP�GDGXUFK�HUUHLFKW�ZHUGHQ��GDVV�HLQ�6RIWZDUHSURGXNW�DQJHERWHQ�ZLUG��GDV�I�U�YLHOH�.XQGHQ�DWWUDNWLY� LVW��'HVKDOE� IRUFLHUHQ�YHUNDXIVRULHQWLHUWH�5ROOHQ�GLH�5HDOLVL HUXQJ�YRQ�P|JOLFKVW�YLHOHQ�$QIRUGHUXQJHQ��'DU�EHU�KLQDXV� VLQG�YHUNDXIVRULHQWLHUWH�5ROOHQ�DXFK�I�U�GHQ�ODQJIULVWLJHQ�(UIROJ�HLQHV�6RIWZDUHSURGXNWHV�] XVWlQGLJ�
9HUWULHEVEHDXIWUDJWHU9HUWULHEVEHDXIWUDJWH� VLQG� I�U�GLH�$XVZDKO�XQG�GHQ�9HUNDXI�YRQ�3URGXNWHQ�YHUDQWZRU W�OLFK�� GLH� MHZHLOV� GHQ�%HG�UIQLVVHQ� VHLQHU�.XQGHQ� DP PHLVWHQ� HQWVSUHFKHQ��%HL�%HGDUI�XQWHUVW�W]HQ� VLH� GHQ�.XQGHQ� EHL� GHUHQ� LQGLYLGXHOOHQ�$QSDVVXQJHQ� XQG�(UZHLWHUXQJHQ��9HUWULHEVEHDXIWUDJWH� GLHQHQ� DOV� YHUPLWWHOQGH�6FKQLWWVWHOOHQ� ]ZLVFKHQ�HLQ]HOQHQ�.X QGHQ�XQG�GHU�(QWZLFNOXQJ�GHU�6RIWZDUH�� ,KU�+DXSWDXJHQPHUN� L VW� GDEHL� LPPHU�GLH�0D[LPLH�UXQJ�GHU�8PVlW]H�XQG�GLH�%LOGXQJ�YRQ�HQJHQ�%H]LHKXQJHQ�]XP�.X QGHQ��
,Q� $EVFKQLWW� ��� ZLUG� HUOlXWHUW�� GDVV� GHU� 9HUWULHEVEHDXIWUDJWH� DP� +HUDXVD UEHLWHQ� YRQ�$QIRUGHUXQJHQ�EHWHLOLJW�LVW��(LQ]HOQH�.XQGHQ�KDEHQ�KlXILJ�HLJHQH�$QIRUG HUXQJHQ�DQ�GDV�3URGXNW��9HUWULHEVEHDXIWUDJWH� VLQG� EHVWUHEW�� LKUH�.XQGHQ� ODQJIULVWLJ� DQ� VLFK� ]X� EL QGHQ��'DKHU�EHP�KHQ�VLH�VLFK�XP�GLH�'XUFKVHW]XQJ�GLHVHU�$QIRUGHUXQJHQ�LQ�GHU�(QWZLF NOXQJ�XQG��EHQ�GHVKDOE�LQ�GHU�5HJHO�HLQHQ�KRKHQ�'UXFN�DXI�GLH�(QWZLFNOXQJ�DXV�
6DPPOXQJVNRRUGLQDWRU'HU�6DPPOXQJVNRRUGLQDWRU�LVW�I�U�GDV�NRQWLQXLHUOLFKH�+HUDXVDUEHLWHQ�URKHU�$QIRUGHUX Q�JHQ�I�U�HLQH�NRPSOH[H�6WDQGDUGVRIWZDUH�]XVWlQGLJ��'D]X�NRRUGLQLHUW�HU�DOOH�$NWLYLW lWHQ��GLH�I�U�HLQH�V\VWHPDWLVFKH�(UIDVVXQJ�YRQ�$QIRUGHUXQJHQ�QRWZHQGLJ�VLQG��
$P�+HUDXVDUEHLWHQ� YRQ�$QIRUGHUXQJHQ�DUEHLWHQ�YHUVFKLHGHQDUWLJVWH�3HUVRQHQ� LQ�XQWH U�VFKLHGOLFKVWHQ�6LWXDWLRQHQ�PLW� �VLHKH�$EVFKQLWW� ������'DKHU�RUJDQLVLHUW�GHU�6DPPOXQJV�NRRUGLQDWRU� I�U� DQ� $NWLYLWlWHQ� GHV� +HUDXVDUEHLWHQV� EHWHLOLJWH� 5ROOHQ� XQWHUVFKLHGOLFKH�7UDLQLQJV�I�U�KLHUI�U�DGlTXDWH�0HWK RGHQ�
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7HFKQLVFKHV�0DUNHWLQJ'DV�7HFKQLVFKH�0DUNHWLQJ� LVW� I�U�GLH� OHW]WHQGOLFKH�'HILQLWLRQ�GHU�0DUNWVLF KW� �YJO��$E�VFKQLWW� ������� ]XVWlQGLJ��8P�GLH� JUR�H�%UHLWH� YRQ�.XQGHQ� LQ� GHQ�*ULII� ]X�EHNRPPHQ��ZHUGHQ� .XQGHQ� PLW� lKQOLFKHQ� $QIRUGHUXQJHQ� LQ� 0DUN WVHJPHQWH� �YJO�� $EVFKQLWW� �����JUXSSLHUW��
6WUDWHJLVFKHV�0DUNHWLQJ'DV� 6WUDWHJLVFKH�0DUNHWLQJ� LVW� I�U� GLH� ODQJIULVWLJH�%HKDXSWXQJ� HLQHU� 6WDQGDUGVRIWZDUH�DXI� GHP� 0DUNW� YHUDQWZRUWOLFK�� +LHU]X� LVW� HV� YRU� DOOHP� I�U� GDV� (QWZLFNOXQJVSURGXNW�0DUNWVWUDWHJLH� ]XVWlQGLJ�� 'DU�EHU� KLQDXV� GHILQLHUW� HV� GLH�0DUN WVHJPHQWLHUXQJ �EHLGHV�VLHKH�$EVFKQLWW�������
����� (QWZLFNOXQJVRULHQWLHUWH�5ROOHQ(QWZLFNOXQJVRULHQWLHUWH�5ROOHQ�VLQG�OHW]WHQGOLFK�I�U�GLH�5HDOLVLHUXQJ�YRQ�$ QIRUGHUXQJHQ�]XVWlQGLJ��6LH�VWHOOHQ�VLFKHU��GDVV�LQQHUKDOE�HLQHV�JHJHEHQHQ�=HLWIHQVWHUV�X QWHU�YHUI�JED�UHQ�5HVVRXUFHQ�VR�YLHOH�$QIRUGHUXQJHQ��ZLH�P|JOLFK��LPSOHPHQWLHUW�ZHUGHQ��*OHLFK]H L�WLJ�PXVV�GLH�UHVXOWLHUHQGH�6RIWZDUH�IOH[LEHO�I�U�N�QIWLJH�$QIRUGHUXQJVlQGHUX QJHQ�VHLQ�
6\VWHPVWUDWHJH'HU� 6\VWHPVWUDWHJH� LVW� GDV� HQWZLFNOXQJVVHLWLJH� 3HQGDQW� GHV VWUDWHJLVFKHQ�0DUNHWLQJV��6HLQH� +DXSWDXIJDEH� LVW�� ODQJIULVWLJ� HLQH� HIIL]LHQWH�:HLWHUHQWZLFNOXQJ� GHU� 6RIWZDUH� V L�FKHU]XVWHOOHQ�� 'D]X� GHILQLHUW� HU� 6\VWHPVWDQGDUGV�� 6\VWHPVWUDWHJLH� �YJO�� $EVFKQLWW� ������XQG�6\VWHPDUFKLWHNWXU��YJO� $EVFKQLWW��������GHU�]X�HQWZLFNHOQGHQ�6RIWZDUH��6\VWHPVWU D�WHJLH�XQG�6\VWHPDUFKLWHNWXU�ZHUGHQ�YRQ�9HUVLRQ�]X�9HUVLRQ�DNWXDOLVLHUW��VL HKH�$EVFKQLWW��������$NWLYLWlW�'HILQLWLRQ�GHU�6\VWHPDUFKLWHNWXU XQG�'HILQLWLRQ�GHU�6\VWHPVWUDWHJLH��
6\VWHPPRGXOSODQHU6\VWHPPRGXOSODQHU� VLQG� I�U�GLH�3ODQXQJ��)RUWVFKULWWVNRQWUROOH�XQG�5HDOLVLHUXQJ�HLQ]H O�QHU�6\VWHPPRGXOH��YJO��$EVFKQLWW� �������]XVWlQGLJ��'D]X�HQWVFKHLGHQ�VLH��ZHOFKH�$QIR U�GHUXQJHQ� LQ�ZHOFKHU�9HUVLRQ� LQ�ZHOFKHP�8PIDQJ�UHDOLVLHUW�ZHUGHQ�VROOHQ��)DOOV�HV�DXV�LUJHQGZHOFKHQ�*U�QGHQ� ]X�bQGHUXQJHQ� LP�XUVSU�QJOLFK� JHSODQWHQ�(QWZLFNOXQJVD EODXI�NRPPW��QHKPHQ�VLH�JHJHEHQHQIDOOV�8PSODQXQJHQ�YRU��6LH� VLQG�KDXSWYH UDQWZRUWOLFK�I�U�GLH�(QWVFKHLGXQJ��EHU�GHQ�$XVOLHIHUXQJV]HLWSXQNW�HLQHV�6RIWZDUHSURGXNWV�
6RIWZDUHHQWZLFNOHU'LH�OHW]WHQGOLFKH�(QWZLFNOXQJ�GHU�6RIWZDUH��GDV�KHL�W�GDV�)HLQGHVLJQ��GLH�,PSOHPHQWL H�UXQJ� XQG� GLH� ,QWHJUDWLRQ� GHU� 6\VWHPPRGXOH� �EHUQHKPHQ� 6RIWZDUHHQWZLFNOHU�� 'LH� (Q W�ZLFNOXQJ�EDVLHUW�DXI�GHQ�$QIRUGHUXQJHQ��GHQ�9HUVLRQVSOlQHQ��GHU�6\VWHPDUFKLWHNWXU��GHU�6\VWHPVWUDWHJLH�XQG�GHQ�6\VWHPVWDQGDUGV��YJO��$EVFKQLWWH� ������������ XQG���������6RIW�ZDUHHQWZLFNOHU�XQWHUVW�W]HQ�GLH�9HUVLRQVSODQXQJ��YJO��$EVFKQLWW� �������GXUFK�GLH�%HZHU�WXQJ�DOWHUQDWLYHU�/|VXQJHQ�XQG�QRWZHQGLJHU�$XIZDQGVDEVFKlW]X QJHQ�
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6RIWZDUHWHVWHU6RIWZDUHWHVWHU�VLQG�I�U�GLH�9HULILNDWLRQ�GHU�6RIWZDUH��VLHKH�$ EVFKQLWW��������KLQVLFKWOLFK�GHU� ]XU�5HDOLVLHUXQJ� JHSODQWHQ�$QIRUGHUXQJHQ� ] XVWlQGLJ�� )�U� GLHVHQ�=ZHFN� GHILQLHUHQ�VLH�7HVWIlOOH�EDVLHUHQG�DXI�GHU�$QIRUGHUXQJVVSH]LILNDWLRQ�I�U�HLQ�6\VWHPPRGXO��8P�LQ V�EHVRQGHUH�ZLFKWLJH�$QIRUGHUXQJHQ DGlTXDW�]X�WHVWHQ��ZHUGHQ�%HZHUWXQJHQ�GHU�$QIRUG H�UXQJHQ�YHUZHQGHW��YJO��.DSLWHO����
��� %HLVSLHODQZHQGXQJ�3LVD'LHVHU�$EVFKQLWW�VWHOOW�GDV�GXUFKJlQJLJH�)DOOEHLVSLHO�YRU��DQKDQG�GHVVHQ�HLQ]HOQH�$NWLY L�WlWHQ� GHU� $EVFKQLWWH� ��� XQG� ��� GHPRQVWULHUW� ZHUGHQ��+LHU]X� GLHQW� GDV� 5HTXLUHPHQWV�(QJLQHHULQJ�HLQHV�3URGXNWV\VWHPV�PLW�GHP�1DPHQ� 3LVD��'DV�%HLVSLHO� LVW�EHZXVVW�NOHLQ�JHKDOWHQ��XP�HV�LP�5DKPHQ�GLHVHU�$UEHLW�EHKDQGHOQ�]X�N|QQHQ�� =X�'HPRQVWUDWLRQV]ZH�FNHQ�ZLUG�MHGRFK�XQDEKlQJLJ�GDYRQ�HLQH�$XIWHLOXQJ�GHU�$QIRUGHUXQJHQ�DXI�XQWHUVFKLH G�OLFKH�6\VWHPPRGXOH�YRUJHQRPPHQ��,Q�GHQ�IROJHQGHQ�8QWHUDEVFKQLWWHQ�ZLUG�]XQlFKVW�GLH�]X� O|VHQGH� 3UREOHPVWHOOXQJ� GHV�3URGXNWV\VWHPV�E HVFKULHEHQ� �$EVFKQLWW� �������� HKH� DXI�GLH� NRQNUHWH� $XVJDQJVVLWXDWLRQ� I�U� GLH� (QWZLFNOXQJ� GHV� 3U RGXNWV\VWHPV� HLQJHJDQJHQ�ZLUG�
����� 3UREOHPVWHOOXQJ�GHU�%HLVSLHODQZHQGXQJ�3LVD'LH� 'HXWVFKH� 3RVW� $*� ELHWHW� ]ZHL� JHVRQGHUWH� 3RVWYHUVHQGXQJVDUWHQ�� JHQDQQW� ,QIRSRVW>'3D@�XQG� ,QIREULHI�>'3E@�DQ��'LHVH�VLQG�I�U�.XQGHQ�JHGDFKW��GLH�HLQH�JU|�HUH�$Q]DKO�YRQ�3RVWVW�FNHQ�PLW�GHP�JOHLFKHQ�,QKDOW�DQ�YHUVFKLHGHQH�(PSIlQJHU�YHUVHQGHQ�ZROOHQ��%HDFKWHW�GHU�$EVHQGHU� HLQLJH�5HJHOQ�� VR� HUKlOW� HU� DOV�*HJHQOHLVWXQJ�HLQH�EHWUlFKWOLF KH�3RUWRHUVSDUQLV��6R�PXVV�HU�EHLVSLHOVZHLVH�GLH�6HQGXQJHQ� LQ�HLQHU�YRUGHILQLHUWHQ�:HLVH�VRUWLHUHQ�� VWHPSHOQ�XQG�YHUSDFNHQ��'LH�+|KH�GHU�3UHLVUHGXNWLRQ�KlQJW�GDEHL�YRP�=LHO��GHU�$Q]DKO�XQG�GHU�$UW�GHU�6HQGXQJHQ�DE��$EKlQJLJ�GDYRQ�PXVV�GHU�$EVHQGHU�GLH�6H Q�GXQJHQ�P|JOLFKHUZHLVH� DXFK� LQ� XQWHUVFKLHGOLFKH�&RQWDLQHU �$UWHQ� YHUSDFNHQ�� GDV� KHL�W�HQWZHGHU�LQ�VSH]LHOO�YRUJHIHUWLJWH�%HKlOWHU�RGHU�DXI�3DOHWWHQ�
'HUDUWLJH�6HQGXQJVIRUPHQ�N|QQHQ�]��%��%ULHIVHQGXQJHQ�I�U�GDV�'LUHNWPDUNHWLQJ�HLQ]H O�QHU�)LUPHQ�VHLQ��/DXW�HLQHU 6WXGLH�>'3��@�ZXUGH�DOOHLQ�KLHUI�U���������0UG��'0�DXIJ H�ZHQGHW�� ZREHL� HLQ� ]XQHKPHQGHU� $QWHLO� DQ� PLWWOHUHQ� 8QWHUQHKPHQ� VLFK� ZHVHQ WOLFK�HUK|KWH��'HU�$QWHLO�DGUHVVLHUWHU�:HUEHVHQGXQJHQ��]X�GHQHQ�DXFK� ,QIRSRVW XQG�,QIREULHI]lKOHQ��EHWUXJ������ZDV��������8QWH UQHKPHQ�HQWVSUDFK�
����� $XVJDQJVVLWXDWLRQ�GHU�(QWZLFNOXQJ=X� %HJLQQ� GHU� (QWZLFNOXQJ� YRQ� 3LVD VLQG� EHUHLWV� VWUDWHJLVFKH� (QWZLFNOXQJVSURGXNWH�IHVWJHOHJW�� ,Q� $QKDQJ�'� VLQG�$XVVFKQLWWH� GHU�0DUNWVWUDWHJLH� XQG� GHU�0DUNWVHJPHQWL H�UXQJ��YJO� $EVFKQLWW� �����LOOXVWULHUW��'LH�0DUNWVWUDWHJLH�HQWKlOW� LQ�GLHVHP�)DOO�YRU�DOOHP�GLH�.HUQNRPSHWHQ]HQ�XQG�FKDUDNWHULVLHUW�6FKO�VVHONXQGHQ��'DU�EHU�KL QDXV�ZXUGHQ�YRUDE�ZHVHQWOLFKH�4XHOOHQ�YRQ�$QIRUGHUXQJHQ� LGHQWLIL]LHUW��9RQ�GLHV HQ� ,QIRUPDWLRQHQ�DXVJH�KHQG�ZHUGHQ�LQ�$EVFKQLWW� ��� XQG���� YRUJHVWHOOWH�$NWLYLWlWHQ�GXUFKJHI�KUW��'DV�%HLVSLHO�ZLUG�VXN]HVVLYH�LQ�GLHVHQ�$EVFKQLWWHQ�DQKDQG�GHU�$NWLYLWlWHQ�IRU WJHI�KUW�



���

��� .RQWLQXLHUOLFKHV�+HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ-HW]W�ZLUG�DXI�GDV�.RQWLQXLHUOLFKHV�+HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ�HLQJHJDQJHQ��8P�HLQH� 6WDQGDUGVRIWZDUH� NRQNXUUHQ]IlKLJ� ]X� KDOWHQ�� P�VVHQ� NRQWLQXLHUOLFK� $NWLYLWlWHQ�GXUFKJHI�KUW�ZHUGHQ��GLH�QHXH�$QIRUGHUXQJHQ�KHUDXVD UEHLWHQ��,Q�GLHVHU�$UEHLW�ZLUG�]ZL�VFKHQ�$QIRUGHUXQJHQ�PLW� NXU]IULVWLJHP�=HLWKRUL]RQW� XQG�$QIRUGHUXQJHQ�PLW� ODQJIULVW L�JHQ�=HLWKRUL]RQW�XQWHUVFKLHGHQ��0LW�HLQHU�$ EJUHQ]XQJ�GHU�EHLGHQ�=HLWKRUL]RQWH�XQG�HLQHU�%HVFKUHLEXQJ�YRQ�$NWLYLWlWHQ�]XP�+HUDXVDUEHLWHQ�YRQ $QIRUGHUXQJHQ�GHV�ODQJIULVWLJHQ�=HLWKRUL]RQWV�EHIDVVW�VLFK�$EVFKQLWW��������
)�U�GDV�ÄNODVVLVFKH³�5HTXLUHPHQWV�(QJLQHHULQJ�LVW�GDV�+HUDXVDUEHLWHQ�YRQ�$QIRUGHUX Q�JHQ�PLW� NXU]IULVWLJHP�=HLWKRUL]RQW�ZHVHQWOLFK��'DV�+HUDXVDUEHLWHQ� YRQ�$QIRUGHUXQJHQ�PLW�ODQJIULVWLJHP�=HLWKRUL]RQW�LVW�KLQJHJHQ�$XIJDEH�GHV�,QQRYDWLRQVPDQDJHPHQWV��VLHKH�DXFK�$EVFKQLWW���������,Q�$EVFKQLWW������ ZHUGHQ�V\VWHPDWLVFK�YHUVFKLHGHQH�4XHOOHQ�YRQ�$QIRUGHUXQJHQ� YRUJHVWHOOW�� $QVFKOLH�HQG� ZHUGHQ� LQ� $EVFKQLWW� ����� XQWHUVFKLHGOLFKH�(UIDVVXQJVNDQlOH� SUlVHQWLHUW� XQG� GDUDXV� UHVXOWLHUHQGH� $NWLYLWlWHQ� GHV� +HUDXVDUEHLWHQV�GLVNXWLHUW��6LQG�I�U�HLQH�.DQDODUW�EHVWHKHQGH�0HWKRGHQ�GHV�+HUDXV DUEHLWHQV�YRQ�$QIRU�GHUXQJHQ��YJO��$EVFKQLWW������JHHLJQHW��VR�ZLUG�KLHUI�U�JHVRQGHUW�GDUDXI�KLQJ HZLHVHQ�
����� $EJUHQ]XQJ�YRP�,QQRYDWLRQVPDQDJHPHQW,Q�GLHVHP�$EVFKQLWW�HUIROJW�HLQH�$EJUHQ]XQJ�GHV�,QQRYDWLRQVPDQDJHPHQWV�YRP�5HTX L�UHPHQWV�(QJLQHHULQJ��)�U�6WDQGDUGVRIWZDUH�UHLFKW�HV�ZLH�EHL�YLHOHQ�PDWHULHOOHQ�3URGX N�WHQ� QLFKW� DXV�� QXU� $QIRUGHUXQJHQ� KHUDXV]XDUEHLWHQ�� GLH� NXU]IULVWLJ� LQ� QHXH� 9HUVLRQHQ�LQWHJULHUW� ZHUGHQ�� 'DKHU� ZHUGHQ� ZHLW� �EHU� GDV� HLJHQWOLFKH� 5HTXLUHPHQWV� (QJLQHHULQJ�KLQDXVJHKHQGH�$NWLYLWlWHQ� EHQ|WLJW�� ,Q� >%''��@�ZXUGH�KLHU]X�JHPHLQVDP�PLW� DQGHUHQ�$XWRUHQ� HLQ� 3UR]HVVPRGHOO� ]XP� ,QQRY DWLRQVPDQDJHPHQW� NRPSOH[HU� 6WDQGDUGVRIWZDUH�HQWZLFNHOW��
=ZLVFKHQ� 5HTXLUHPHQWV� (QJLQHHULQJ� XQG� ,QQRYDWLRQVPDQDJHPHQW� NDQQ� NHLQ H� VFKDUIH�$EJUHQ]XQJ� JHPDFKW� ZHUGHQ�� 7HQGHQ]LHOO� VLQG� MHGRFK� GUHL�8QWHUVFKLHGH� IHVW]XVWHOOHQ��5HTXLUHPHQWV�(QJLQHHULQJ�XQG�,QQRYDWLRQVPDQ DJHPHQW�XQWHUVFKHLGHQ�VLFK�VRZRKO�LQ�GHU�,QWHQVLWlW� GHV�%H]XJV� GHU�$QIRUGHUXQJHQ� ]XP� EHVWHKHQGHQ� 3URGXNWV\VWHP� � 3URGXNWEH�]XJ���GHU�PLWWOHUHQ�=HLWGDXHU�YRQ�GHU�(UPLWWOXQJ�HLQHU�$QIRUGHUXQJ�ELV�]X�LKUHU�,QWHJUDW L�RQ�LQ�GDV�3URGXNWV\VWHP��=HLWKRUL]RQW��XQG�LP�8PIDQJ�YRUOLHJHQGHQ�+LQWH UJUXQGZLVVHQV��EHU�HLQH�$QIRUGHUXQJ�LP�8QWHUQHKPHQ��1HXDUWLJNHLW��
,P�5DKPHQ�GHV�5HTXLUHPHQWV� (QJLQHHULQJ�ZHUGHQ�WHQGHQ]LHOO�SURGXNWQDKH�$QIRUGHUX Q�JHQ� HUPLWWHOW�� GLH� LQ� HLQHP� UHODWLY� NXU]HQ� =HLWUDXP� XPJHVHW]W� ZHUGHQ��0HLVW� LVW� DXFK�EHUHLWV�HQWVSUHFKHQGHV�+LQWHUJUXQGZLVVHQ�YRUKDQGHQ��ZLH�EHLVSLHOVZHLV H KLQVLFKWOLFK�GHV�0DUNWQXW]HQV�XQG�GHU�0|JOLFKNH LWHQ�GHU�,QWHJUDWLRQ�LQ�GDV�3URGXNWV\ VWHP��
'HPJHJHQ�EHU� EHIDVVW� VLFK� GDV� ,QQRYDWLRQVPDQDJHPHQW� PLW� $QIRUGHUXQJHQ�� GLH� VLFK�QLFKW� XQPLWWHOEDU� DP� EHVWHKHQGHQ� 3URGXNWV\VWHP� RULHQWLHUHQ� P�VVHQ� XQG� KlXILJ� HUVW�QDFK� HLQHP� OlQJHUHQ� =HLWUDXP� LQ� GDV� 3URGXNWV\VWHP� LQWHJULHUW�ZHUGHQ��$OV�$XVJDQJV�SXQNW�]X�HUPLWWHOQGHU�$QIRUGHUXQJHQ�GLHQHQ�1HXHUXQJHQ��EHU�GLH�LQ�GHU�5HJHO�NHLQ�RGHU�QXU� JHULQJHV� +LQWHUJUXQGZLVVHQ� LP� 8QWHUQHKPHQ� YRUOLHJW�� 'HU� 8QWHUVFKLHG� ZLUG� LQ�$EELOGXQJ��� LOOXVWULHUW�
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5HTXLUHPHQW�(QJLQHHULQJ
,QQRYDWLRQV�PDQDJHPHQW

JHULQJ���� 1HXDUWLJNHLW�� KRFK ODQJ�� =
HLWKRUL]

RQW�NXU
]

VWDUN�
3URG

XNWEH
]XJJ

HULQJ 5HTXLUHPHQW�(QJLQHHULQJ
,QQRYDWLRQV�PDQDJHPHQW

JHULQJ���� 1HXDUWLJNHLW�� KRFK ODQJ�� =
HLWKRUL]

RQW�NXU
]

VWDUN�
3URG

XNWEH
]XJJ

HULQJ

$EELOGXQJ��� ± 8QWHUVFKLHG�]ZLVFKHQ�5HTXLUHPHQWV�(QJLQHHULQJ�XQG�,QQRYDWLRQV�PDQDJHPHQW
%HL� ,QQRYDWLRQHQ� NDQQ� ]ZLVFKHQ� ]ZHL� ZHVHQWOLFKHQ� $UWHQ� XQWHUVFKLHGHQ� ZHUGHQ�� GHQ�DQIRUGHUXQJVJHWULHEHQHQ�XQG� WHFKQRORJLHJHWULHEHQHQ� ,QQRYDWLRQHQ ��$QIRUGHUXQJVJHWULH�EHQH� ,QQRYDWLRQHQ�HQWVWHKHQ�DXV�GHU� UHLQHQ�%HREDFKWXQJ�GHV�$QZHQGHUPDUNWHV��'DEHL�ZHUGHQ� EHVWHKHQGH� %HGDUIH� LGHQWLIL]LHUW�� GLH� GXUFK� 1HXHQWZLFNOXQJHQ� JHGHFNW� ZHUGHQ�VROOHQ��'HPJHJHQ�EHU� VLQG� WHFKQRORJLHJHWULHEHQH� ,QQRYDWLRQHQ� LQ� HUVWHU� /LQLH� YRQ� GHU�:HLWHUHQWZLFNOXQJ� GHU� 7HFKQRORJLH� JHWULHEHQ�� 0LW� 8QWHUVW�W]XQJ� QHXHU� 7HFKQRORJLHQ�N|QQHQ�QHXH�3URGXNWH�HQWZLFNHOW�ZHUGHQ��GLH�QHXH�%HGDUIH�DP�0DUNW�ZHFNHQ�VROOHQ��(LQ�%HLVSLHO�KLHUI�U�LVW�GHU�PRPHQWDQ�LQ�'LVNXVVLRQ�VWHKHQGH�0RELOIXQNVWDQGDUG� 8076��GHU�GXUFK� GLH� K|KHUH� hEHUWUDJXQJVUDWHQ� QHXH� 1XW]XQJVP|JOLFKNHLWHQ� PRELOHU� (QGJHU lWH�VFKDIIHQ�VROO�
'LH�YRUOLHJHQGH�$UEHLW�NRQ]HQWULHUW�VLFK�DXI�GDV�5HTX LUHPHQWV�(QJLQHHULQJ��$XV�GLHVHP�*UXQGH�IROJW�KLHU�QXU�HLQH�NXU]H�=XVDPPHQIDVVXQJ�GHU�7lWLJNHLWHQ� GHV�,QQRYDWLRQVPD�QDJHPHQWV��(V�EHVWHKW�LP�ZHVHQWOLFKHQ�DXV�GUHL�7HLOSU R]HVVHQ�
x 3ODQXQJ��hEHUJHRUGQHWHU�3UR]HVV��GHU�LP�ZHVHQWOLFKHQ�GHU�2UJDQLVDWLRQ�GHV�JHVD P�WHQ� ,QQRYDWLRQVPDQDJHPHQWV� GLHQW�� 6LH� GHILQLHUW� GLH�JHQHUHOOH�$XVULFKWXQJ��GLH�E H�WUDFKWHWHQ�7KHPHQVFKZHUSXQNWH�XQG�GXUFK]XI�KUHQGH�NRQNUHWH�8QWHUVXFKXQJHQ�
x hEHUZDFKXQJ��'LHVH�GLHQW�GHU�VWlQGLJHQ�(UIDVVXQJ�XQG�JUREHQ�$XVZDKO�YRQ�7K H�PHQ�GXUFK�GLH�DNWLYH�RGHU�SDVVLYH�$XVZHUWXQJ�VSH]LILVFKHU�4XHOOHQ��'LH�7KHPHQH U�IDVVXQJ� NDQQ� GXUFK� $XVZHUWXQJHQ� H[WHUQHU� 3DU WQHU� XQWHUVW�W]W� ZHUGHQ�� ZLH�EHLVSLHOVZHLVH�YRQ�,QVWLWXWHQ�I�U�GLH�0DUNWEHREDFKWXQJ��-HGHU�hEHUZDFKXQJVSUR]HVV�EHVLW]W�HLQH�VSH]LILVFKH�WKHPDWLVFKH�$XVULFKWXQJ��GLH�MHGRFK�EHZXVVW�XQVFKDUI�JHKD O�WHQ�LVW��XP�QLFKW�LQQRYDWLRQVKHPPHQG�]X�ZLUNHQ��)�U�MHGHQ�7KHP HQEHUHLFK�ZHUGHQ�]XVlW]OLFK�hEHUZDFKXQJVVFKZHUSXQNWH� IHVWJHOHJW��(LQ�7KHPHQEHUHLFK�N|QQWHQ�EH L�VSLHOVZHLVH�+:�6:�7UHQGV�VHLQ��ZREHL�KLHU�GLH�0HQVFK �0DVFKLQH�6FKQLWWVWHOOH�HL�QHQ�6FKZHUSXQNW�GDUVWHOOHQ�N|QQWH��
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x 6FKZHUSXQNWXQWHUVXFKXQJ��$XIJUXQG� LQWXLWLYHU� (LQVFKlW]XQJHQ� ZHUGHQ� PDQFKH�7KHPHQ�DOV�LQWHUHVVDQW�HLQJHVWXIW��)�U�GLHVH�ZHUGHQ�GDQQ�8QWHUVXFKXQJVSUR]HVVH�PLW�HQJHUHU�$EJUHQ]XQJ�GHU�7KHPHQVFKZHUSXQNWH� XQG�=LHOVHW]XQJHQ� LQLWLLHUW��6FKZH U�SXQNWXQWHUVXFKXQJHQ� N|QQHQ� VLFK� DXI� VHKU� XQWHUVFKLHGOLFKH� 7KHPHQEHUHLF KH� NRQ�]HQWULHUHQ�� %HLVSLHOH� KLHUI�U� VLQG� (QWVFKHLGXQJVYRUEHUHLWXQJHQ� I�U� GLH� 8PVHW]XQJ�YRQ�,GHHQ�LQ�HLQHP�3URGXNWV\VWHP�RGHU�$QDO\VHQ�]X�HUZDUWHQGHU�(QWZLFNOXQJHQ�LQ�VSH]LILVFKHQ�.XQGHQJUXSSHQ�
(LQ�ZHVHQWOLFKHV�3UREOHP�I�U�GLH�6WDQGDUGVRIWZDUHHQWZLFNOXQJ�L VW�GLH�6FKQLWWVWHOOH�]ZL�VFKHQ�GHP�,QQRYDWLRQVPDQDJHPHQW�XQG�GHU�NRQNUHWHQ�6\VWHPHQWZLFNOXQJ��*HQ HUHOO�VLQG�$QIRUGHUXQJHQ�GHV�,QQRYDWLRQVPDQDJHPHQWV�QHXDUWLJHU��'DV�KHL�W��VLH�YHUXUVDFKHQ�ZHL W�DXV�XPIDVVHQGHUH�bQGHUXQJHQ�LP�JHVDPWHQ�3URGXNWV\VWHP��DOV�$QIRUG HUXQJHQ�DXV�GHP�SURGXNWQDKHQ� 5HTXLUHPHQWV� (QJLQHHULQJ�� :lKUHQG� $QIRUGHUXQJHQ� DXV� GHP� 5HTXLU H�PHQWV�(QJLQHHULQJ� LQ�HLQHP� ODXIHQGHQ�]\NOLVFKHQ�:HLWHUHQWZLFNOXQJVSUR]HVV� LQWH JULHUW�ZHUGHQ��VLQG�,QQRYDWLRQHQ�KlXILJ�PLW�K|KHUHQ�$XIZlQGHQ�YHUEXQGHQ��GD�VLH�JHJHEH QHQ�IDOOV�HQRUPH�8PVWUXNWXULHUXQJHQ�QDFK�VLFK�]LHKHQ��3UREOHPDWLVFK�LVW�]XVlW]OLFK��GDVV�GLH�$EVFKlW]XQJ� GHV� P|JOLFKHQ� (UIROJHV� I�U� ,QQRYDWLRQHQ� DXIJUXQG� ZHQ LJHU� YRUKDQGHQHU�]XYHUOlVVLJHU�,QIRUPDWLRQHQ�QRFK�ZHVHQWOLFK�VFKZHUHU�LVW��'DKHU�LVW�GLH�(QWVFKHLGXQ J�I�U�GLH� ,QWHJUDWLRQ� YRQ� ,QQRYDWLRQHQ� LQ� HLQHP� 3URGXNWV\VWHP� VWDUN� YRQ� GHU� 5LVLNREHUHL W�VFKDIW�GHV�8QWHUQHKPHQV�DEKlQJLJ�
����� 4XHOOHQ�YRQ�$QIRUGHUXQJHQ'LHVHU�$EVFKQLWW�VWHOOW�XQWHUVFKLHGOLFKH�$UWHQ�YRQ�4XHOOHQ�YRQ�$QIRUGHUXQJHQ�YRU��0LW�4XHOOH ZLUG�LQ�GLHVHU�$UEHLW�GHU�HLJHQWOLFKH�8UVSUXQJ�HLQHU�$QIRUGHUXQJ�EH]HLFKQHW��,Q�GLHVHP� $EVFKQLWW� ZHUGHQ� I�U� GLH� (QWZLFNOXQJ� NRPSOH[HU� 6WDQGDUGVRIWZDUH� UHOHYDQWH�4XHOOHQW\SHQ�XQG�GHUHQ�&KDUDNWHUL VWLND�YRUJHVWHOOW��'LH�.ODVVLILNDWLRQ�VWHOOW�GDV�(UJHEQLV��HLQJHKHQGHU�'LVNXVVLRQHQ�PLW�3UDNWLNHUQ�GDU��YJO��>)25��@����JLEW�HLQHQ�hEHUEOLFN��EHU�4XHOOHQ�YRQ�$QIRUGHUXQJHQ�
(V�NDQQ�]ZLVFKHQ�.XQGHQ�XQG�$QZHQGHUQ�� ,GHHQOLHIHUDQWHQ��6RIWZDUH�� ,QQRYDWLRQVP D�QDJHPHQW� VRZLH� 1RUPHQ� XQG� 6WDQGDUGV� XQWHUVFKLHGHQ� ZHUGHQ�� 'DU�EHU� KLQDXV� ODVVHQ�VLFK�4XHOOHQ�DXV�)LUPHQVLFKW� LQ� LQWHUQH�XQG�H[WHUQH�4XHOOHQ�GLIIHUHQ]LHUHQ��'LH�8QWH U�VFKHLGXQJ� LQ� 4XHOOHQW\SHQ� GLHQW� HLQHUVHLWV� GHU� 'HILQLWLRQ� VSH]LILVFKHU� $NWLYLWlWHQ� GHV�+HUDXVDUEHLWHQV� �VLHKH� $EVFKQLWW� �������� $QGHUHUVHLWV� N|QQHQ� VLH� DOV� .ODVVLIL]LHUXQJV�PHUNPDOH� ]XU�%HXUWHLOXQJ�YRQ�(UIDKUXQJHQ�KHUDQJH]RJHQ�ZHUGHQ� �YJO��$ EVFKQLWW� �����XQG�$QKDQJ�(���
)LUPHQVLFKW$XV�GHU�6LFKW�HLQHV�+HUVWHOOHUV HLQHU�6WDQGDUGVRIWZDUH�ODVVHQ�VLFK�4XHOOHQ�IROJHQGHUP D��HQ�FKDUDNWHULVLHUHQ��
,QWHUQH�4XHOOHQ� 9RQ�LQWHUQHQ�4XHOOHQ�ZLUG�JHVSURFKHQ��ZHQQ�GLH�JHVDPPHOWHQ�,QIRUP D�WLRQHQ�YRQ� LQQHUKDOE�GHV�8QWHUQHKPHQV�VWDPPHQ��+LHU]X�JHK|UHQ�YRU�DOOHP�GDV�HLJHQH�6RIWZDUHSURGXNW��HLJHQH�0LWDUEHLWHU�XQG�YHUVFKL HGHQH�LQWHUQH�6WDQGDUGV��
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([WHUQH� 4XHOOHQ� %HL� H[WHUQHQ�4XHOOHQ� VWDPPHQ� GLH� ,QIRUPDWLRQHQ� YRQ� DX�HUKDOE� GHU�)LUPD��'D]X�]lKOHQ�.XQGHQ��.RQNXU UHQ]SURGXNWH��%DVLVV\VWHPH��)RUVFKXQJVHLQULFKWX Q�JHQ��*HVHW]H��6WDQGDUGV�VRZLH�VRQVWLJH�,QIRUPDWLRQVTXHOOHQ��ZLH�]XP�%HLVSLHO�YHUVFKL H�GHQVWH�0HGLHQ�

.XQGH�XQG�$QZHQGHU
,GHHQOLHIHUDQW
6RIWZDUH

,QQRYDWLRQVPDQDJHPHQW
1RUPHQ�XQG�6WDQGDUGV

)LUPHQVLFKW,QWHUQH�4XHOOH
([WHUQH�4XHOOH
4XHOOHQW\SHQ

.XQGH$QZHQGHU

*HVFKZLVWHUSURGXNWH.RQNXUUHQ]SURGXNWH%DVLVV\VWHPH

9RUJlQJHUYHUVLRQ

.XQGH�XQG�$QZHQGHU
,GHHQOLHIHUDQW
6RIWZDUH

,QQRYDWLRQVPDQDJHPHQW
1RUPHQ�XQG�6WDQGDUGV

)LUPHQVLFKW,QWHUQH�4XHOOH
([WHUQH�4XHOOH
4XHOOHQW\SHQ

.XQGH$QZHQGHU.XQGH$QZHQGHU

*HVFKZLVWHUSURGXNWH.RQNXUUHQ]SURGXNWH%DVLVV\VWHPH

9RUJlQJHUYHUVLRQ*HVFKZLVWHUSURGXNWH.RQNXUUHQ]SURGXNWH%DVLVV\VWHPH

9RUJlQJHUYHUVLRQ

$EELOGXQJ��� ± 4XHOOHQ�YRQ�$QIRUGHUXQJHQ
.XQGH�XQG�$QZHQGHU.XQGH� XQG�$QZHQGHU� VLQG� ZHVHQWOLFKH� $QIRUGHUXQJVOLHIHUDQWHQ� I�U� 6WDQGDUGVRIWZDUH��$XIJUXQG�GHV� YLHOIlOWLJHQ�0DUNWHV� VLQG�GLHVH�KLHU� MHGRFK�QLFKW�GLH� DOOHLQHQWVFKHLGHQGH�4XHOOH��ZLH�HV�PHLVW�EHL�,QGLYLGXDOVRIWZDUH�GHU�)DOO�LVW��
.XQGH� 8QWHU�.XQGHQ�ZLUG�GHU�HLJHQWOLFKH�.lXIHU�HLQHU�6WDQGDUGVRIWZDUH�YHUVWDQGHQ��(U�EHVWLPPW�GHQ�$QZHQGXQJVNRQWH[W�GHU�6R IWZDUH�XQG�OHJW�GDKHU�YRU�DOOHP�$QIRUGHUXQJHQ�DQ� GHVVHQ� HLJHQWOLFKH� .HUQIXQNWLRQDOLWlW� IHVW�� 'HU� $QZHQGXQJVNRQWH[W� HLQHU� EHWULHEO L�FKHQ�6RIWZDUH�LVW�EHLVSLHOVZHLVH�GLH�8QWH UVW�W]XQJ�YRQ�*HVFKlIWVSUR]HVVHQ�
$QZHQGHU� 'HU�$QZHQGHU�EHGLHQW�GLH�6RIWZDUH�XQPLWWH OEDU��XP�GDPLW�$XIJDEHQ�LQ�GHP�HUZlKQWHQ�$QZHQGXQJVNRQWH[W�]X�HUOHGLJHQ��'DKHU�EHVFKUlQNW�VLFK�VHLQ�%OLFNIHOG�OHGL J�OLFK�DXI�HLQHQ�$XVVFKQLWW�GHU�.HUQIXQNWLRQDOLWlWHQ��'HU�$QZHQGHU�OLHIHUW�YHUJOLFKHQ�PLW�GHP�.XQGHQ�YRU�DOOHP�]XVlW]OLFKH�$QIRUGHUXQJHQ�DQ�GLH %HGLHQXQJ�GHU�6RIWZDUH�
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.XQGH�XQG�$QZHQGHU� HLQHV�6RIWZDUHV\VWHPV�N|QQHQ� VRZRKO� ILUPHQLQWHUQ�DOV�DXFK� IL U�PHQH[WHUQ�VHLQ��=X�GHQ�ILUPHQLQWHUQHQ�.XQGHQ�XQG�$QZHQGHUQ�]lKOHQ�QHEHQ�GHQ�HLJHQ W�OLFKHQ�6RIWZDUHDQZHQGHUQ�EHLVSLHOVZHLVH�DXFK�+DQGEXFKDXWRUHQ�XQG�6FKX OXQJVOHLWHU�
,GHHQOLHIHUDQWHQ,GHHQOLHIHUDQWHQ� VLQG�QLFKW�XQPLWWHOEDU�.XQGHQ�RGHU�$QZHQGHU�HLQHV�6RIWZDUHV\VWHPV��VRQGHUQ�KDEHQ�HLQHQ�DQGHUHQ�%H]XJ�]XU�6RIWZDUH��'D]X�]lKOHQ�EHLVSLHOVZHLVH�(QWZLF N�OHU�XQG�)�KUXQJVHEHQHQ��8QWHU� ,GHHQ�ZHUGHQ�XQNRQYHQWLRQHOOH� XQG�QHXDUWLJH�$QIRUGH�UXQJHQ�YHUVWDQGHQ�
,GHHQOLHIHUDQWHQ� N|QQHQ� LQ� LKUHU� .UHDWLYLWlW� EHVRQGHUV� XQWHUVW�W]W� ZHUGHQ�� 'D]X� VLHKW�EHLVSLHOVZHLVH�GDV�3UR]HVVPRGHOO�YRQ�0LFURVRIW�LQ�MHGHU�(QWZLFNOXQJVSKDVH�JHVRQGHUWH�3XIIHU]HLWHQ�YRU��'LHVH�N|QQHQ�YRQ�(QWZLFNOHU Q�JHQXW]W�ZHUGHQ��XP�XQWHU�DQGHUHP�HLJ H�QH� ,GHHQ� ]X� HQWZHUIHQ� �YJO�� >&X6��@��� 1HEHQ� LQWHUQHQ� ,GHHQOLHIHUDQWHQ� N|QQHQ� DXFK�EHVRQGHUV�LQQRYDWLYH�H[WHUQH�)LUPHQ�XQG�,QVWLWXWLRQHQ�HLQH�JXWH�4XHOOH�YRQ�,GHHQ�VHLQ�
6RIWZDUH(LQ�ZHLWHUHU�4XHOOHQW\S�LVW�VlPWOLFKH�EHVWHKHQGH�6RIWZDUH��GLH�LQ�LUJHQGHLQHP�%H]XJ�]X�GHP�]X�HQWZLFNHOQGHQ�6RIWZDUHV\VWHP�VWHKW��'D]X�JHK|UHQ�QHEHQ�GHU�9RUJlQJHUYHUVLRQ�GHV� HLJHQWOLFKHQ� 6RIWZDUHV\VWHPV� DXFK� *HVFKZLVWHUSURGXNWH��.RQNXUUHQ]SURGXNWH� XQG�%DVLVV\VWHPH�� ,P� )ROJHQGHQ� ZLUG� NXU]� DXI� GLH� &KDUDNWHULVWLND� GLHVHU� YHUVFKLHGHQHQ�6RIWZDUHV\VWHPH�HLQJHJDQJHQ�
9RUJlQJHUYHUVLRQ��%HLP� .DXI� HLQHU� QHXHQ� 9HUVLRQ� HLQHU� 6WDQGDUGVRIWZDUH� ZLUG� YRP�.XQGHQ�LPSOL]LW�GLH�.RPSDWLELOLWlW�]X�GHUHQ�9RUJlQJHUYHUVLRQ�HUZDUWHW��(V�P�VV HQ�DOVR�JHZLVVH�$QIRUGHUXQJHQ� DQ� GLH� DOWH� 3URJUDPPYHUVLRQ�ZHLWHUKLQ� HUI�OOW� VHLQ��%HL�1HX H�UXQJHQ�PXVV�DOVR�DXFK�GHU�(LQIOXVV�DOWHU�$QIRUGHUX QJHQ�EHU�FNVLFKWLJW�ZHUGHQ�
*HVFKZLVWHUSURGXNWH��.RPSOH[H�6WDQGDUGVRIWZDUH�EHVWHKW�DXV�PHKUHUHQ�LVROLHUW�YHUNDX I�WHQ�6RIWZDUHSURGXNWHQ��'LHVH�QXW]HQ�MHZHLOV�)XQNWLRQDOLWlWHQ�LKUHU�*HVFKZLVWHUSU RGXNWH��'DGXUFK� HQWVWHKHQ� $QIRUGHUXQJHQ� DQ� GDV� JHJHQVHLWLJH� =XVDPPHQVSLHO� GHU� HLQ]HOQHQ�6RIWZDUHSURGXNWH�XQWHUHLQDQGHU��
.RQNXUUHQ]SURGXNWH��8QWHU� .RQNXUUHQ]SURGXNWHQ� ZLUG� 6WDQGDU GVRIWZDUH� DQGHUHU� +HU�VWHOOHU�YHUVWDQGHQ��GLH�LP�JOHLFKHQ�$QZHQGXQJVEHUHLFK�ZLH�GLH�HLJHQH�6WDQGDUGVRIWZDUH�HLQJHVHW]W�ZHUGHQ�NDQQ��$XV�GHUHQ�$QDO\VH�N|QQHQ�VRZRKO�$QIRUGHUXQJHQ�DQ�GDV�HLJHQH�3URGXNW�DOV�DXFK�'LIIHUHQ]LHUXQJVIDNWRUHQ�JHJHQ�EHU�GHQ�.RQNXUUH Q]SURGXNWHQ�LGHQWLIL�]LHUW�ZHUGHQ��'DU�EHU�KLQDXV�N|QQHQ�DXFK�,QIRUPDWLRQHQ�I�U�GLH�%HZHUWXQJ�E HVWHKHQGHU�$QIRUGHUXQJHQ�JHZRQQHQ�ZHUGHQ��YJO�� >3IH��@���
%DVLVV\VWHPH�� 6WDQGDUGVRIWZDUH� QXW]W� LQ� GHU� 5HJHO� )XQNWLRQDOLWlWHQ� YRQ� XQWH UVFKLHGOL�FKHQ� %DVLVV\VWHPHQ� �VLHKH� *ORVVDU��� 'D]X� ]lKOHQ� ]XP� %HLVSLHO� %HWULHEVV\VWHPH� XQG�'DWHQEDQNV\VWHPH�� 'XUFK� GLH� :HLWHUHQWZLFNOXQJ� YRQ� %DVLVV\VWHPHQ� HQWVWHKHQ� QHXH�$QIRUGHUXQJHQ�DQ�GLH�HLJHQH�6WDQGDUGVRIWZDU H�



���

,QQRYDWLRQVPDQDJHPHQW,Q� XQUHJHOPl�LJHQ� $EVWlQGHQ� ZHUGHQ� YRP� HLJHQHQ� ,QQRYDWLRQVPDQDJHPHQW� GHV� 6WD Q�GDUGVRIWZDUHKHUVWHOOHUV� QHXH� $QIRUGHUXQJHQ� DQ� GLH� (QWZLFNOXQJ� KHUDQJHWUDJHQ� �YJO��$EVFKQLWW��������
1RUPLHUXQJHQ�XQG�6WDQGDUGV6RZRKO�I�U�YLHOH�$QZHQGXQJVEHUHLFKH�DOV�DX FK�I�U�GLH�WHFKQLVFKH�8PVHW]XQJ�HLQHU�6WD Q�GDUGVRIWZDUH� EHVWHKHQ� XQWHUVFKLHGOLFKH� 1RUPLHUXQJHQ� XQG� 6WDQGDUGV�� 'LHVH� N|QQHQ�VRZRKO�LQQHUEHWULHEOLFK�GHILQLHUW�DOV�DXFK�H[WHUQ�YRQ�*UHPLHQ��5HJLHUXQJHQ�XVZ��IHVWJ H�OHJW�VHLQ��%HLGH�VLQG�HLQH�ZLFKWLJH�4XHOOH�YRQ�$ QIRUGHUXQJHQ�DQ�GLH�6WDQGDUGVRI WZDUH�
����� $NWLYLWlWHQ�GHV�+HUDXVDUEHLWHQV�YRQ�$QIRUGHUXQJHQ,Q� GLHVHP� $EVFKQLWW� ZHUGHQ� $NWLYLWlWHQ� ]XP� +HUDXVDUEHLWHQ� YRQ� $ QIRUGHUXQJHQ� I�U�6WDQGDUGVRIWZDUH�EHVFKULHEHQ��1HEHQ�GHQ�HUOlXWHUWHQ�4XHOOHQ�H[LVWLHUHQ�]XP�+HUDXVD U�EHLWHQ� YRQ�$QIRUGHUXQJHQ� DXFK� XQWHUVFKLHGOLFKH� ,QIRUPDWLRQ VNDQlOH�RGHU�NXU]�.DQlOH��'LHVH�EHVFKUHLEHQ�GHQ�:HJ��ZRU�EHU�HLQH�$QIRUGHUXQJ�DQ�GLH�6WDQGDUGVRIWZDUH�KHUDX V�JHDUEHLWHW�ZXUGH��$EKlQJLJ�YRQ�4XHOOH�XQG�.DQDO�XQWHUVFKHLGHQ�VLFK�GLH�9RUJHKHQVZH L�VHQ�GHU�$NWLYLWlWHQ�XQG�GLH�EHWHLOLJWHQ�5ROOHQ��
(LQH�]HQWUDOH�5ROOHQ�VSLHOW�KLHU�GHU�6DPPOXQJVNRRUGLQDWRU��'LHVHU�LVW�I�U�HLQH�6\VWHPDW L�VLHUXQJ�DOOHU�$NWLYLWlWHQ�GHV�+HUDXVDUEHLWHQV�]XVWlQGLJ��(U�PRWLYLHUW��DQLPLHUW�XQG�NRR U�GLQLHUW� DOOH� EHWHLOLJWHQ� 5ROOHQ� XQG� �EHUQLPPW� DXFK� GLH� 9HUZDOWXQJ� JHVDPPHOWHU�$QIRUGHUXQJHQ�� $OOJHPHLQ� OlVVW� VLFK� GDV� +HUDXVDUEHLWHQ� YRQ� $QIRUGHUXQJHQ� PLW� GHP�6FKHPD�DXV�$EVFKQLWW������ ZLH�IROJW�EHVFKUHLEHQ�
$NWLYLWlWHQ�GHV�+HUDXVDUEHLWHQV�YRQ�$QIRUGHUXQJHQ9RUDUEHLW +HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ6 9RUDUEHLW� I�U� GLH� ]\NOLVFKH� $NWLYLWlW� $QIRUGHUXQJHQ� ILOWHUQ �YJO�� $EVFKQLWW� �������XQG� GLH� $QZHQGXQJ� GHV� .RQWH[WPRGHOOV� �YJO�� $EVFKQLWW� ����� ]XU� %HZHUWXQJ� YRQ�$QIRUGHUXQJHQ�5 $EKlQJLJ�YRQ�4XHOOHQ� XQG�.DQDOW\SHQ2 �( 1HXH�$QIRUGHUXQJHQ� �YJO��$EVFKQLWW� �������DJJUHJLHUWH�%HVFKUHLEXQJ�HUIDVVW��)LOW H�UXQJ NHLQH��XQG�]XJHK|ULJH�(UIDVVXQJVNRQWH[WH��YJO��$ EVFKQLWW�������$ $EKlQJLJ�YRQ�.DQDOW\S6 (QWVFKHLGXQJVVLWXDWLRQ��5 5ROOHQ��2 9RUDUEHLWVREMHNWH��( 9RUDUEHLWVHUJHEQLV�XQG�$ $QOHLWXQJHQ�9RUODJHQ0RWLYDWLRQ��8P�VFKQHOOVWP|JOLFK�DXI�bQGHUXQJHQ�DP�0DUNW�UHDJLHUHQ�]X�N|QQHQ��P� V�VHQ� IRUWZlKUHQG� ± XQDEKlQJLJ� YRQ� 9HUVLRQV]\NOHQ� ± $QIRUGHUXQJHQ� KHUDXVJHDUEHLWHW�ZHUGHQ�� 'XUFK� GDV� NRQWLQXLHUOLFKH� +HUDXVDUEHLWHQ� ZHUGHQ� QHXH� $QIRUGHUXQJHQ� IU�KHU�HUNDQQW��DOV�ZHQQ�HUVW�QDFK�%HHQGLJXQJ�GHU�(QWZLFNOXQJ�HLQHU�9HUVLRQ�$QIRUGHUXQJHQ�I�U�GLH�VLFK�DQVFKOLH�HQGH�9HUVLRQ�KHUDXVJH DUEHLWHW�ZHUGHQ�Z�UGHQ��7UHWHQ�VHKU�GULQJO L�FKH� $QIRUGHUXQJHQ� DXI�� VR� NDQQ� XQWHU� 8PVWlQGHQ� XQPLWWHOEDU� GLH� (QWZLFNOXQJ� HLQHU�QHXHQ�9HUVLRQ�HLQHV�RGHU�PHKUHUHU�6\VWHPPRGXOH�LQLWLLHUW�ZHUGHQ�
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9RUJHKHQ��-H�QDFK�4XHOOHQ� XQG�.DQDOW\S�JLEW�HV�XQWHUVFKLHGOLFKH�9H UIHLQHUXQJHQ�GHU�$NWLYLWlW�GHV�+HUDXVDUEHLWHQV�YRQ�$QIRUGHUXQJHQ��$X�HU�EHL�SDVVLYHQ�.R QWDNWHQ��VLHKH�JOHLFK� LP� $QVFKOXVV�� LVW� GHU� 6DPPOXQJVNRRUGLQDWRU� I�U� GLH� ,QLWLLHUXQJ� YHUVFKLHG HQHU�$NWLYLWlWHQ� ]XVWlQGLJ�� (U� �EHUQLPPW� GLH�%HGDUIVHUPLWWOXQJ� XQG�'XUFKI� KUXQJVSODQXQJ�GHU�$NWLYLWlWHQ�GHV�+HUDXVDUEHLWHQV�YRQ�$QIRUGHUXQJHQ�
,Q� GHQ� IROJHQGHQ� $EVlW]HQ� ZHUGHQ� YHUVFKLHGHQH� .DQDOW\SHQ� GHV� +HUDXVDUEHLWHQV� XQG�TXHOOHQ�VSH]LILVFKH�$NWLYLWlWHQ�YRUJHVWHOOW�� $EELOGXQJ� �� JLEW�]XQlFKVW�HLQHQ�hEHUEOLFN��EHU� .DQlOH� GHV� +HUDXVDUEHLWHQV� YRQ� $QIRUGHUXQJHQ�� 'LH� )LUPHQVLFKW� XQWHUVFKHLGHW�]ZLVFKHQ�LQWHUQHQ�XQG�H[WHUQHQ�.DQlOHQ��'DU�EHU�KLQDXV�ZLUG�]ZLVFKHQ�DNWLYHQ�.RQWD N�WHQ�� SDVVLYHQ� .RQWDNWHQ�� 6RIWZDUHDQDO\VHQ�� /LWHUDWXUUHFKHUFKHQ� XQG� ( UIDKUXQJHQ� DXV�=XVDPPHQDUEHLW�GLIIHUHQ]LHUW�
6SH]LILVFKH�$NWLYLWlWHQ�GHV�+HUDXVDUEHLWHQV�YRQ�$QIRUGHUXQJHQ�XQWHUVFKHLGHQ�VLFK�]ZDU�DXIJUXQG�XQWHUVFKLHGOLFKHU�4XHOOHQ�XQG�.DQlOH��QLFKW�MHGRFK�LQ�GHU�(QWVFKHLGXQJVVLWX D�WLRQ��ZRI�U�VLH�HLQH�9RUDUEHLW�OHLVWHQ��(EHQVR�VLQG�GHUHQ (UJHEQLVSURGXNWW\SHQ�XQG�0R�WLYDWLRQ� LGHQWLVFK�� 'DKHU� ZLUG� LQ� GLHVHP� $EVFKQLWW� HLQ� YHUHLQIDFKWHV� 6FKHPD� ]XU�%HVFKUHLEXQJ�HLQ]HOQHU�$NWLYLWlWHQ�YHUZHQGHW��GDV�QXU�EHWHLOLJWH�5ROOHQ�XQG�GDV�VSH]LI L�VFKH� 9RUJHKHQ� HQWKlOW�� $QOHLWXQJHQ� XQG� 9RUODJHQ� VLQG� OHGLJOLF K� YRP� �EHUJUHLIHQGHQ�.DQDOW\S� �OLQNH�6HLWHQ� LQ� $EELOGXQJ� ����DEKlQJLJ��(V� IROJW�QXQ�HLQH�%HVFKUHLEXQJ�GHU�HLQ]HOQHQ�.DQDOW\SHQ�� GHU� GDUDXV� DEJHOHLWHWHQ�$NWLYLWlWHQ� VRZLH� ]XJHK|ULJHU�$QOHLWX Q�JHQ�XQG�9RUODJHQ�
)LUPHQVLFKW$XV�)LUPHQVLFKW�NDQQ�PDQ�LQWHUQH�XQG�H[WHUQH�.DQlOH�XQWHUVFKHLGHQ�
,QWHUQH�.DQlOH��:HUGHQ�GLH�6DPPHODNWLYLWlWHQ�YRQ�ILUPHQHLJHQHQ�0LWDUEHLWHUQ�GXUFKJ H�I�KUW��VR�ZLUG�GLHV�PLW�LQWHUQHQ�.DQlOHQ�EH]HLFKQHW��
([WHUQH�.DQlOH��8P�H[WHUQH�.DQlOH�KDQGHOW�HV�VLFK��ZHQQ�)LUPHQH[WHUQH�PLW�GHU�$NTX L�VLWLRQ�YRQ�$QIRUGHUXQJHQ�EHVFKlIWLJW�VLQG��'LH�1XW]XQJ�H[WHUQHU�.DQlOH�YHUVSULFKW��GLH�5HGXNWLRQ� YRQ� HLJHQHQ�$XIZlQGHQ� I�U� GDV�+HUDXVDUEHLWHQ� YRQ�$QIRUGHUXQJHQ�� ,QVE H�VRQGHUH� LQ�VHKU�VSH]LDOLVLHUWHQ�$QZHQGXQJVE HUHLFKHQ�YHUULQJHUW�VLFK�GHU�(LQDUEHLWXQJ V�DXIZDQG�HUKHEOLFK��ZHQQ�DXI�H[WHUQH�([SHUWLVH�]XJHJULIIHQ�ZHUGHQ�NDQQ��'DV�6DPPHOQ�YRQ�$QIRUGHUXQJHQ��EHU�H[WHUQH�.DQlOH�NDQQ�VRZRKO�LP�$XIWUDJ�GHU�HLJHQHQ�)LUPD�RGHU�DXIWUDJVXQDEKlQJLJ� HUIROJHQ�� $XIWUDJVXQDEKlQJLJ H� 6DPPHODNWLYLWlWHQ� UHGX]LHUHQ� GHQ�$XIZDQG�HLQHV�6WDQGDUGVRI WZDUHKHUVWHOOHUV�
'LHVH� .ODVVLIL]LHUXQJ� PDFKW� KLQVLFKWOLFK� GHU� 9RUJHKHQVZHLVHQ� NHLQHQ� 8QWHUVFKLHG��/HGLJOLFK�LP�+LQEOLFN�DXI�GLH�%HZHUWXQJ�HLQ]HOQHU�$QIRUGHUXQJHQ�N|QQHQ�VLFK�DEKlQJLJ�YRQ� GHU� )LUPHQVLFKW� XQWHUVFKLHGOLFKH� (UIDKUXQJHQ� DEOHLWHQ� �YJO�� $EVFKQLWW� ��� XQG�$QKDQJ�(���



���

$NWLYH�.RQWDNWH

3DVVLYH�.RQWDNWH

5HTXLUHPHQWV�:RUNVKRSV8VDELOLW\�/DERUV3LORWSURMHNWH�XQG�%HWDWHVWV
%HUDWXQJVSURMHNWH9HUNDXIVJHVSUlFKH��0HVVHQ+RWOLQH��6XSSRUW��:DUWXQJ$QZHQGHUNRQIHUHQ]HQ�XQG�7DJXQJHQ

6RIWZDUHDQDO\VHQ
/LWHUDWXUUHFKHUFKH 'LUHNWH�$QIRUGHUXQJHQ,QGLUHNWH�$QIRUGHUXQJHQ
=XVDPPHQDUEHLW

3UREHLQVWDOODWLRQ'RNXPHQWDWLRQ

,QWHUQH�$QIRUGHUXQJVVDPPOHU
([WHUQH�$QIRUGHUXQJVVDPPOHU
6DPPOHUW\SHQ

.DQDOW\SHQ$NWLYH�.RQWDNWH

3DVVLYH�.RQWDNWH

5HTXLUHPHQWV�:RUNVKRSV8VDELOLW\�/DERUV3LORWSURMHNWH�XQG�%HWDWHVWV
%HUDWXQJVSURMHNWH9HUNDXIVJHVSUlFKH��0HVVHQ+RWOLQH��6XSSRUW��:DUWXQJ$QZHQGHUNRQIHUHQ]HQ�XQG�7DJXQJHQ

6RIWZDUHDQDO\VHQ
/LWHUDWXUUHFKHUFKH 'LUHNWH�$QIRUGHUXQJHQ,QGLUHNWH�$QIRUGHUXQJHQ
=XVDPPHQDUEHLW

3UREHLQVWDOODWLRQ'RNXPHQWDWLRQ

$NWLYH�.RQWDNWH

3DVVLYH�.RQWDNWH

5HTXLUHPHQWV�:RUNVKRSV8VDELOLW\�/DERUV3LORWSURMHNWH�XQG�%HWDWHVWV
5HTXLUHPHQWV�:RUNVKRSV8VDELOLW\�/DERUV3LORWSURMHNWH�XQG�%HWDWHVWV
%HUDWXQJVSURMHNWH9HUNDXIVJHVSUlFKH��0HVVHQ+RWOLQH��6XSSRUW��:DUWXQJ$QZHQGHUNRQIHUHQ]HQ�XQG�7DJXQJHQ

%HUDWXQJVSURMHNWH9HUNDXIVJHVSUlFKH��0HVVHQ+RWOLQH��6XSSRUW��:DUWXQJ$QZHQGHUNRQIHUHQ]HQ�XQG�7DJXQJHQ
6RIWZDUHDQDO\VHQ
/LWHUDWXUUHFKHUFKH 'LUHNWH�$QIRUGHUXQJHQ,QGLUHNWH�$QIRUGHUXQJHQ'LUHNWH�$QIRUGHUXQJHQ,QGLUHNWH�$QIRUGHUXQJHQ
=XVDPPHQDUEHLW

3UREHLQVWDOODWLRQ'RNXPHQWDWLRQ

,QWHUQH�$QIRUGHUXQJVVDPPOHU
([WHUQH�$QIRUGHUXQJVVDPPOHU
6DPPOHUW\SHQ

.DQDOW\SHQ

$EELOGXQJ��� ± .DQlOH�GHV�+HUDXVDUEHLWHQV
$NWLYH�.RQWDNWH*HUDGH�GXUFK�GDV�0DQNR�H LQHV�GLUHNWHQ�$XIWUDJVJHEHUV�VLQG�LQWHQVLYH�.RQWDNWH�]X�XQWH U�VFKLHGOLFKHQ� 4XHOOHQ� I�U� HLQHQ� 6WDQGDUGVRIWZDUHKHUVWHOOHU� XQDEGLQJOLFK�� 8QWHU� DNWLYHQ�.RQWDNWHQ�ZHUGHQ�JH]LHOWH�9HUDQVWDOWXQJHQ�]XP�+HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ�PLW�DXVJHVXFKWHQ�7HLOQHKPHUQ�YHUVWDQGHQ�
$QOHLWXQJHQ�9RUODJHQ��)�U� DOOH� DNWLYHQ�.RQWDNWH� N|QQHQ� GLH� LQ�$EVFKQLWW� ��� YRUJH�VWHOOWHQ� 7HFKQLNHQ� ]XP�+HUDXVDUEHLWHQ� YRQ�$QIRUGHUXQJHQ�PLW� JHULQJHQ�$QSD VVXQJHQ�DQJHZHQGHW� ZHUGHQ�� =XU� $XIZDQGVUHGXNWLRQ� ELHWHQ� VLFK� IDOOZHLVH� VWDWW� HLJHQVWlQGLJHU�9HUDQVWDOWXQJHQ�DXFK�VFKULIWOLFKH�8PIUDJHQ�DQ�
$NWLYLWlWHQ� =X� GHQ� DNWLYHQ� .RQWDNWHQ� JHK|UHQ� 5HTXLUHPHQWV� :RUNVKRSV�� 8VDE LOLW\�/DERUV�EH]LHKXQJVZHLVH�3LORWSURMHNWH�XQG�%HWDWHVWV��
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$�� +HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ�GXUFK�5HTXLUHPHQWV�:RUNVKRSV9RUDUEHLW +HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ�GXUFK�5HTXLUHPHQWV�:RUNVKRSV��4XHOOHQW\S��DXVJHZlKOWH�.XQGHQ�5 6DPPOXQJVNRRUGLQDWRU XQG�DQGHUH5 5ROOHQ��5HVW�JOHLFK�]X�+HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ9RUJHKHQ� 5HTXLUHPHQWV�:RUNVKRSV�GLHQHQ�JOHLFK]HLWLJ�GHP�+HUDXVDUEHLWHQ��GHP�9H U�KDQGHOQ� XQG� GHU� 9DOLGLHUXQJ� YRQ� $QIRUGHUXQJHQ� DXV� GHP� $QZHQGXQJ VXPIHOG� �VLHKH�*ORVVDU���-H�QDFK�)RUWVFKULWW�GHU�ODXIHQGHQ�(QWZLFNOXQJ�ZHUGHQ�LQ�GHQ�9H UDQVWDOWXQJHQ�JH]LHOWH�,QWHUYLHZV�GXUFKJHI�KUW��)ROLHQ�SUlVHQWLH UW�RGHU�HUVWH�0RFN�8SV��VLHKH�*ORVVDU��EH]LHKXQJVZHLVH� 3URWRW\SHQ� PLW� P|JOLFKHQ� $EODXIV]HQDULHQ� YRUJHI�KUW�� 5HTXLU HPHQWV�:RUNVKRSV�ZHUGHQ�]XVDPPHQ�PLW�DXVJHZlKOWHQ�.XQGHQ�YHUDQVWD OWHW�
$�� +HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ�GXUFK�8VDELOLW\�/DERUV9RUDUEHLW +HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ�GXUFK�8VDELOLW\�/DERUV��4XHOOHQW\S��DXVJHZlKOWH�$QZHQGHU�5 6DPPOXQJVNRRUGLQDWRU XQG�DQGHUH5 5ROOHQ��5HVW�JOHLFK�]X�+HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ9RUJHKHQ��'DV�+DXSWLQWHUHVVH� GHU� VRJHQDQQWHQ�8VDELOLW\�/DERUV� OLHJW� LQ�GHU 2SWLPLH�UXQJ�GHU�%HGLHQEDUNHLW�GHU�6RIWZDUH��'LHVH�ZHUGHQ�DQKDQG�YRQ�3URWRW\SHQ�PLW�$QZH Q�GHUQ�GHU�6RIWZDUH�GXUFKJHI�KUW�
$�� +HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ�GXUFK�3LORWSURMHNWH�XQG�%HW DWHVWV9RUDUEHLW +HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ�GXUFK�3LORWSURMHNWH�XQG�% HWDWHVWV��4XHOOHQW\S��DXVJHZlKOWH�.XQGHQ�XQG�$QZHQGHU�5 6DPPOXQJVNRRUGLQDWRU��9HUWULHEVEHDXIWUDJWHU��6RIWZDUHWHVWHU�XQG�DQGHUH5 5ROOHQ��5HVW�JOHLFK�]X�+HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ9RUJHKHQ��.XU]�YRU�)HUWLJVWHOOXQJ�HLQHV�6WDQGDUGVRIWZDU HV\VWHPV�N|QQHQ�3LORWSURMHNWH�PLW�DXVJHZlKOWHQ�$QZHQGHUQ�XQG�.XQGHQ�GXUFKJHI�KUW�ZHUGHQ��'LHVH�GLHQHQ�YRUUDQJLJ�HLQHP� OHW]WHQ� )HLQVFKOLII� EH]LHKXQJVZHLVH� GHP� 7HVWHQ� GHU� 6RIWZDUH�� 'D U�EHU� KLQDXV�ZHUGHQ�LQ�3LORWSURMHNWHQ�$QIRUGHUXQJHQ�DQ�QDFKIROJHQGH�9HUVLRQHQ�HUPLWWHO W��$XIJUXQG�GHV�JHOWHQGHQ�=HLWIHQVWHUV�N|QQHQ�GLHVH�PHLVWHQV�QLFKW�PHKU�LQ�GLH�DNWXHOOH�9HUVLRQ�L Q�WHJULHUW�ZHUGHQ�
3DVVLYH�.RQWDNWH$QIRUGHUXQJHQ�N|QQHQ�DXFK�DXV�.RQWDNWHQ�JHZRQQHQ�ZHUGHQ��GLH�QLFKW�XQPL WWHOEDU�GHP�=ZHFN�GHV�+HUDXVDUEHLWHQV�GLHQHQ��'LH�DQ� GLHVHQ�VRJHQDQQWHQ�SDVVLYHQ�.RQWDNWHQ�EHWH L�OLJWHQ� 3HUVRQHQ�P�VVHQ� GDKHU� KLHUI�U� EHVRQGHUV� VHQVLELOLVLHUW�ZHUGHQ�� ,QVEHVR QGHUH� LVW�KLHU� GLH� $XIJDEH� GHV� 6DPPOXQJVNRRUG LQDWRUV� GLHVH� 3HUVRQHQ� EHVRQGHUV� LQWHQVLY� ]X�EHWUHXHQ��XP�GLHVH�$QIRUGHUXQJVTXHOOH�JXW�QXW] HQ�]X�N|QQHQ��(LQH�DGlTXDWH�:HUN]HXJ�XQWHUVW�W]XQJ��ZLH� LQ�$EVFKQLWW� ��� NXU]� VNL]]LHUW�� WUlJW� GDU�EHU� KLQDXV�ZHVHQ WOLFK� ]XU�VLQQYROOHQ�1XW]XQJ�GLHVHV�.DQDOV�EHL��
$QOHLWXQJHQ�9RUODJHQ� 'D� SDVVLYH�.RQWDNWH� QLFKW� XQPLWWHOEDU� I�U� GDV�+HUDXVDUEHLWHQ�YRQ� $QIRUGHUXQJHQ� YHUDQODVVW� VLQG�� HUIROJW� KLHU� ZHGHU� HLQ� JH]LHOWHU� 0HWKRGHQHLQVDW]�QRFK�ZHUGHQ�$QVSUHFKSDUWQHU�JH]LHOW�I�U�GDV�5HTXLUHPHQWV�(QJLQHHULQJ�DXVJHZlKOW�



���

$NWLYLWlWHQ��$QIRUGHUXQJHQ�DXV�SDVVLYHQ�.RQWDNWHQ�N|QQHQ�LP�5DKPHQ�YRQ�% HUDWXQJV�SURMHNWHQ��9HUNDXIVJHVSUlFKHQ�XQG�0HVVHQ��+RWOLQH��6XSSRUW�XQG�:DUWXQJ�EH]LHKXQJ V�ZHLVH�$QZHQGHUNRQIHUHQ]HQ�XQG�7DJXQJHQ�JHZRQQHQ�ZHUGHQ�
$�� +HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ�LQ�%HUDWXQJVSURMHNWHQ9RUDUEHLW +HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ�LQ�%HUDWXQJVS URMHNWHQ��4XHOOHQW\S��.XQGHQ�5 9HUWULHEVEHDXIWUDJWHU5 5ROOHQ��5HVW�JOHLFK�]X�+HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ9RUJHKHQ��.RPSOH[H� 6WDQGDUGVRIWZDUH� ZLUG� KlXILJ� YRP� 6RIWZDU HKHUVWHOOHU� VHOEVW� LP�5DKPHQ� YRQ� %HUDWXQJVSURMHNWHQ� EHLP� .XQGHQ� HLQJHI�KUW�� 'LH� % HUDWHU� N|QQHQ� GDEHL�(UIDKUXQJHQ�VDPPHOQ��ZRUDXV�VLFK�QHXH�$QIRUGHUXQJHQ�DQ�GLH�6RIWZDUH�DEOHLWHQ�ODVVHQ��YJO��DXFK�>&X6��@��
$�� +HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ�LQ�9HUNDXIVJHVSUlFKHQ�XQG�0HVVHQ9RUDUEHLW +HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ�LQ�9HUNDXIVJHVSUlFKHQ�XQG�0HVVHQ��4XHOOHQW\S��DXVJHZlKOWH�.XQGHQ�5 9HUWULHEVEHDXIWUDJWHU5 5ROOHQ��5HVW�JOHLFK�]X�+HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ9RUJHKHQ��,Q�9HUNDXIVJHVSUlFKHQ�PLW�.XQGHQ�XQG�$QZHQGHUQ�ZHUGHQ�(UZD UWXQJHQ�DQ�GDV� 6RIWZDUHV\VWHP GLVNXWLHUW�� 'LHVH� N|QQHQ� WHLOZHLVH� DOV� $QIRUGHUXQJHQ� DQ� N�QIWLJH�9HUVLRQHQ� GHU� 6RIWZDUH� IRUPXOLHUW� ZHUGHQ�� 0HVVHQ� N|QQHQ� GDU�EHU� KLQDXV� DXFK� I�U�.RQNXUUHQ]DQDO\VHQ�JHQXW]W�ZHUGHQ�
$�� +HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ�EHL�+RWOLQH��6XSSRUW�XQG�:D UWXQJ9RUDUEHLW +HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ�EHL�+RWOLQH��6XSSRUW�XQG�:DUWXQJ��4XHOOHQW\S��.XQGHQ�5 +RWOLQH�0LWDUEHLWHU�6RIWZDUHWHVWHU5 5ROOHQ��5HVW�JOHLFK�]X�+HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ9RUJHKHQ��+RWOLQH��6XSSRUW�XQG�:DUWXQJ�GLHQHQ�GHU�'L VNXVVLRQ�YRQ�3UREOHPHQ�EHL�GHU�NRQNUHWHQ�1XW]XQJ�GHU�6RIWZDUH��8UVDFKHQ�YRQ�3UREOHPHQ�N|QQHQ�QHEHQ�5HDOLVLHUXQJ V�IHKOHUQ�DXFK�QLFKW�HUI�OOWH�$QIRUGHUX QJHQ�VHLQ��GLH�GDQQ�VRIRUW�HUIDVVW�ZHUGHQ�P�VVHQ�
$�� +HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ�LQ�$QZHQGHUNRQIHUHQ]HQ�XQG�7 DJXQJHQ9RUDUEHLW +HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ�LQ�$QZHQGHUNRQIHUHQ]HQ�XQG�7DJXQJHQ��4XHOOHQW\S��.XQGHQ��$QZHQGHU��,GHHQOLHIHUDQWHQ�5 (QWZLFNOHU�9HUWULHEVEHDXIWUDJWH RGHU�DQGHUH�5 5ROOHQ��5HVW�JOHLFK�]X�+HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ9RUJHKHQ�� =XU� 3UlVHQWDWLRQ� QHXHU� (QWZLFNOXQJHQ� GHU� 6RIWZDUH� I�KUHQ� 6WDQGDUGVRI W�ZDUHKHUVWHOOHU�$QZHQGHUNRQIHUHQ]HQ�GXUFK��'D�DXFK�KLHU�YLHOH�$QZHQGHU�XQG�.XQGHQ�DQZHVHQG� VLQG�� LVW� DXFK� GLHV� HLQH�3ODWWIRUP�]XU�'LVNXVVLRQ�YRQ�$QIRUGHUXQJHQ�� ,QVE H�VRQGHUH� ]XU� $NTXLVLWLRQ� YRQ� ,QQRYDWLR QHQ� N|QQHQ� 7DJXQJHQ� LP� $QZHQGXQJVXPIHOG��YJO��*ORVVDU��GHU�6RIWZDUH�EH]LHKXQJVZHLVH�7HFKQRORJLHWDJXQJHQ�JHQXW]W�ZH UGHQ�



���

6RIWZDUHDQDO\VHQ$XV�EHVWHKHQGHU�6RIWZDUH�N|QQHQ�$QIRUGHUXQJHQ�GXUFK�JHVRQGHUWH�$QDO\VHQ�DEJHOH LWHW�ZHUGHQ�
$QOHLWXQJHQ�9RUODJHQ� =XU� 6RIWZDUHDQDO\VH� N|QQHQ� 5HYHUVH� (QJLQHHULQJ� 0HWKRGHQ�YHUZHQGHW�ZHUGHQ��YJO��$EVFKQLWW� �������
$NWLYLWlWHQ� )�U�6RIWZDUHDQDO\VHQ�JLEW�HV�NHLQH�ZHLWHUH�8QWHUJOLHGHUXQJ�YRQ�$NWLYLW l�WHQ�
$�� +HUDXVDUEHLWHQ�YRQ $QIRUGHUXQJHQ�GXUFK�6RIWZDUHDQDO\VHQ9RUDUEHLW +HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ�GXUFK�6RIWZDUHDQDO\VHQ��4XHOOHQW\S��6RIWZDUH�5 6\VWHPPRGXOSODQHU�7HFKQLVFKHV�0DUNHWLQJ5 5ROOHQ��5HVW�JOHLFK�]X�+HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ9RUJHKHQ� %HVWHKHQGH�6RIWZDUH�ZLUG�DQKDQG�YRQ�3UREHLQVWDOODWLRQHQ�RGHU�YRUKDQGHQHU�'RNXPHQWDWLRQ�DQDO\VLHUW�XP�$QIRUGHUXQJHQ�DE]XOHLWHQ�
/LWHUDWXUUHFKHUFKH$QIRUGHUXQJHQ�N|QQHQ�DXFK�DXV�DOOJHPHLQ�YHUI�JEDUHU�)DFKOLWHUDWXU�HUPLWWHOW�ZH UGHQ�
$QOHLWXQJHQ�9RUODJHQ� +LHU]X� H[LVWLHUHQ� ELVKHU� LQ� GHU� 5HTXLUHPHQWV� (QJLQHHULQJ �/LWHUDWXU�NHLQH�JHVRQGHUWHQ�0HWKRGHQ�
$NWLYLWlWHQ� )�U� /LWHUDWXUUHFKHUFKHQ� NDQQ� ]ZLVFKHQ� H[SOL]LWHU� XQG� LQGLUHNWHU� 'DUVWH O�OXQJ�XQWHUVFKLHGHQ�ZHUGHQ�
$�� +HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ�DXV�/LWHUDWXU�PLW�H[SOL]LWHU�'DUVWHO OXQJ9RUDUEHLW +HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ�DXV�/LWHUDWXU�PLW�H[SOL]LWHU�'DUVWHOOXQ J�4XHOOHQW\S��1RUPHQ��6WDQGDUGV�5 6DPPOXQJVNRRUGLQDWRU5 5ROOHQ��5HVW�JOHLFK�]X�+HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ9RUJHKHQ��6FKULIWVW�FNH�PLW�H[SOL]LWHU�'DUVWHOOXQJ EHVFKUHLEHQ�XQPLWWHOEDU�$QIRUGHUX Q�JHQ� DQ� HLQH�6WDQGDUGVRIWZDUH��'D]X� ]lKOHQ� YHUVFKLHGHQVWH�1R UPHQ�XQG�6WDQGDUGV�� GLH�RKQH� bQGHUXQJ� LQ� $QIRUGHUXQJVVSH]LILNDWLRQHQ� �EHUQRPPHQ� ZHUGHQ� N|QQHQ�� %HLP�+HUDXVDUEHLWHQ�GLHVHU�$QIRUGHUXQJHQ�EHGDUI�HV�NHLQHU�EHVR QGHUHQ�7HFKQLNHQ�
$��� +HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ�DXV�/LWHUDWXU�PLW�LQGLUHNWHU�'DUVWH OOXQJ9RUDUEHLW +HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ�DXV�/LWHUDWXU�PLW�LQGLUHNWHU�'DUVWHOOXQJ��4XHOOHQW\S��6RIWZDUH��,GHHQOLHIHUDQW��.XQGH��$QZHQGHU�5 6DPPOXQJVNRRUGLQDWRU5 5ROOHQ��5HVW�JOHLFK�]X�+HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ9RUJHKHQ� )DFKOLWHUDWXU��GLH�QLFKW�DXI�GLH�H[SOL]LWH�'DUVWHOOXQJ�YRQ�$QIRUGHUXQJHQ�D E�]LHOW�� NDQQ� DOV� DXIWUDJVXQDEKlQJLJHU� H[WHUQHU� .DQDO� DQJHVHKHQ� ZHUGHQ�� $QVWDWW� EH L�VSLHOVZHLVH�LQ�HLQHU�)LUPD�VHOEVW�9HUJOHLFKVWHVWV�PLW�.RQNXUUHQ]VRIWZDUH�GXUFK]XI�KUHQ��



���

NDQQ� HQWVSUHFKHQGH� )DFKOLWHUDWXU� JHQXW]W� ZHUGHQ��$XV� GHQ�9HUJOHLFKVWHVWV� N|QQHQ� V R�ZRKO�$QIRUGHUXQJHQ�DOV�DXFK�HYHQWXHOOH�*HZLFKWXQJHQ�DEJHOHVHQ�ZHUGHQ��'DU�EHU�KL Q�DXV� N|QQHQ� VSH]LHOOH� 5XEULNHQ� PLW� $QZHQ GHUIUDJHQ� LQ� )DFK]HLWVFKUL IWHQ� VRZRKO� DOV�(UJlQ]XQJ�]XU� HLJHQHQ�+RWOLQH�DOV�DXFK�]XU� ,GHQWLILNDWLRQ�YRQ�6FKZDFKVWHOOHQ� LQ�.R Q�NXUUHQ]SURGXNWHQ�JHQXW]W�ZHUGHQ��6FKOLH�OLFK�N|QQHQ�YLHOH� DQGHUH�$UWLNHO� LQ�)DFK]HL W�VFKULIWHQ��,QWHUQHW�XVZ��JHQXW]W�ZHUGHQ��XP�DXF K�,GHHQ�I�U�LQQRYDWLYH�(UZHLWHUXQJHQ�]X�HUPLWWHOQ��=XP�9RUJHKHQ�H[LVWLHUW�KLHU�NHLQH�6WDQGDUGP HWKRGH��
(UIDKUXQJHQ�DXV�=XVDPPHQDUEHLW=XOHW]W�N|QQHQ�YLHOIlOWLJH�(UIDKUXQJHQ�DOV�DXFK�$QIRUGHUXQJHQ�DXV�GHU�=XVDPPHQDUEHLW�PLW�.XQGHQ��$QZHQGHUQ�XQG�/LHIHUDQWHQ YRQ�%DVLVV\VWHPHQ�JHZRQQHQ�ZHUGHQ��
$QOHLWXQJHQ�9RUODJHQ� 'LH�V\VWHPDWLVFKH�6DPPOXQJ�YRQ�(UIDKUXQJHQ�ZLUG�GXUFK�GHQ�(LQVDW]�GHV�LQ�$EVFKQLWW���� YRUJHVWHOOWHQ�.RQWH[WPRGHOOV�XQWHUVW�W]W��$XV�GHQ�(UIDKUX Q�JHQ�N|QQHQ�$QIRUGHUXQJHQ�H[WUDKLHUW�ZHUGHQ�
$NWLYLWlWHQ� )�U� GDV� +HUDXVDUEHLWHQ� YRQ� $QIRUGHUXQJHQ� DXV� =XVDPPHQD UEHLW� JLEW� HV�NHLQH�ZHLWHUH�8QWHUJOLHGHUXQJ�YRQ�$NWLYLW lWHQ�
$��� +HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ�DXV�=XVDPPHQDUEHLW9RUDUEHLW +HUDXVDUEHLWHQ� YRQ� $QIRUGHUXQJHQ� DXV� GHU� =XVD PPHQDUEHLW� PLW� .XQGHQ��$QZHQGHUQ�XQG�/LHIHUDQWHQ�YRQ�%DVLVV\VWHPHQ�4XHOOHQW\S��DXVJHZlKOWH�.XQGH��$QZHQGHU�XQG�%DV LVV\VWHPH�5 9HUWULHEVEHDXIWUDJWHU��(QWZLFNOHU��6DPPOXQJVNRRUGLQDWRU XQG�DQGHUH�5 5ROOHQ��5HVW�JOHLFK�]X�+HUDXVDUEHLWHQ�YRQ�$QIRUGHUXQJHQ9RUJHKHQ��(LQ�0LWDUEHLWHU�GHV�+HUVWHOOHUV�GHU�6WDQGDUGVRIWZDUH�DUEHLWHW�YRU�EHUJHKHQG�EHLP� .XQGHQ�� $QZHQGHU� RGHU� +HUVWHOOHU� YRQ� %DVLVV\VWHPHQ� �VLHKH� *ORVVDU�� PLW�� XP�GHUHQ� $UEHLWVZHLVH� XQG� 'HQNZHLVH� ]X� DQDO\VLHUHQ�� 'DUDXV� JHZRQQHQH� (UNHQQWQLVVH�ZHUGHQ� DXVJHZHUWHW� XQG� OHW]WHQGOLFK� LQ�$QIRUGHUXQJHQ�DQ�GLH� HLJHQH�6WDQGDUGVRIWZDUH�IRUPXOLHUW�
%HLVSLHODQZHQGXQJ�3LVD$QIRUGHUXQJHQ�I�U�GHQ�]HQWUDOHQ�.HUQ�GHV�3URGXNWV\VWHPV�3LVD�ZXUGHQ�YRUUDQJLJ�GXUFK�+HUDXVDUEHLWHQ�YRQ�/LWHUDWXU�PLW�H[SOL]LWHU�'DUVWHOOXQJ�JHZRQQHQ��%HL�GHU�'HXWVFKHQ�3RVW�$*�H[LVWLHUHQ�YHUVFKLHGHQH�,QIRUPDWLRQVVFKULIWHQ��GLH�9RUDXVVHW�]XQJHQ� I�U� GHQ� 9HUVDQG� YRQ� ,QIRSRVW� XQG� ,QIREULHI� EHVFKUHLEHQ�� 9RU� DOOHP� KLQ�VLFKWOLFK� GHU� 2SWLPLHUXQJ� GHV� 3RUWRV� LVW� GLHV� DXFK� GHU� HLQ]LJH� QRWZHQGLJH�,QIRUPDWLRQVNDQDO�'DU�EHU� KLQDXV� ZXUGHQ� 6FKO�VVHONXQGHQ� LP� 5DKPHQ� HLQHV� 5HTXLUHPHQWV�:RUNVKRSV�PLW�HLQHU�RIIHQHQ�%HIUDJXQJ�EHIUDJW��+LHU]X�ZXUGH�HLQ�9RUVWDQGVPLW�JOLHG�$�HLQHV�9HUHLQV�PLW�FD�������0LWJOLHGHUQ��HLQ�$QJHVWHOOWHU�%�GHV�:DKOUHIH�UDWV� HLQHU� *UR�VWDGW� PLW� ������ :DKOEHUHFKWLJWHQ� VRZLH� ]ZHL� 0DUNHWLQJEHDXI�WUDJWH� &��'� HLQHU� /RWWHULHJHVHOOVFKDIW� XQG� HLQHV�.RVPHWLNKHUVWHOOHUV� HLQJHODGHQ��'D�HV� VLFK�KLHU�XP�YLHU�YHUVFKLHGHQH�.XQGHQ�KDQGHOW��ZHUGHQ�KLHU]X�YLHU�XQWHU�VFKLHGOLFKH�(UIDVVXQJVNRQWH[WH��YJO��$EVFKQLWW��������HUIDVVW��,Q�$QKDQJ�'�± 3URIL�OH�GHU�6FKO�VVHONXQGHQ VLQG�3URILOH�GHU�EHWHLOLJWHQ�6FKO�VVHONXQGHQ�DQJHJHEHQ�



���

'DQHEHQ�ZXUGHQ� �EHU�9HUWULHEVEHDXIWUDJWH� YRQ� DQGHUHQ�.XQGHQ�$QIRUGHUXQJHQ�HUIDVVW�� ,Q�$QKDQJ�'�± (UIDVVWH�$QIRUGHUXQJHQ LVW� HLQ�NOHLQHU�$XVVFKQLWW�GHU�HU�IDVVWHQ� XQJHILOWHUWHQ�$QIRUGHUXQJHQ� �YJO��$EVFKQLWW� ������� ]XVDPPHQ�PLW�GHQ� ]X�JHK|ULJHQ�(UIDVVXQJVNRQWH[WHQ�DXIJHOLVWHW�
��� =\NOLVFKH�3KDVHQ,Q� GLHVHP� $EVFKQLWW� ZHUGHQ� GLH� $NWLYLWlWHQ� GHU� ]\NOLVFKHQ� 3KDVHQ� GHV� 5HTXLUHPHQWV�(QJLQHHULQJV� HUOlXWHUW��(LQ�hEHUEOLFN� KLHU]X�ZXUGH�EHUHLWV� LQ�$EVFKQLWW� ����� JHJHEHQ��%HL�GHU�(QWZLFNOXQJ�GHU�HUVWHQ�6\VWHPYHUVLRQ�P�VVHQ�VlP WOLFKH�(QWZLFNOXQJVSURGXNWH�YRQ�*UXQG�DXI�QHX�HUDUEHLWHW�ZHUGHQ��%HL�MHGHU�:HLWH UHQWZLFNOXQJ�KLQJHJHQ�P�VVHQ�GLH�PHLVWHQ� (QWZLFNOXQJVSURGXNWH� GHU� YRUKHUJHKHQGHQ� 9HUVLRQ� PRGLIL]LHUW� RGHU� HUZH LWHUW�ZHUGHQ��,QVEHVRQGHUH�P�VVHQ�EHUHLWV�YRUKDQGHQH�(QWZLFNOXQJVS URGXNWH�LQ�MHGHU�:HLWHU�HQWZLFNOXQJ�EHU�FNVLFKWLJW�ZHUGHQ�
,Q�GHQ�$EVFKQLWWHQ� ������������ XQG������ IROJW�HLQH�GHWDLOOLHUWH�'DUVWHOOXQJ�GHU�$NWLYLW l�WHQ�GUHL�]\NOLVFKHQ�3KDVHQ�GHU�'HILQLWLRQ�GHU�0DUNWVLFKW��GHU�'HILQLWLRQ�GHU�6\VWHPVLFKW�XQG�GHU�'HILQLWLRQ�GHU�(QWZLFNOXQJVVLFKW��=XU�%HVFKUHLEXQJ�HLQ]HOQHU�$NWLYLWlWHQ�ZH U�GHQ� GLH� 6FKHPDWD� GHV� HQWVFKHLGXQJVRULHQWLHUWHQ� (QWZLFNOXQJVSUR]HVVHV� DXV� $EVFKQLWW������ YHUZHQGHW�
����� 'HILQLWLRQ�GHU�0DUNWVLFKW
$��� $QIRUGHUXQJHQ�ILOWHUQ(QWVFKHLGXQJ $QIRUGHUXQJHQ�ILOWHUQ5 7HFKQLVFKHV� 0DUNHWLQJ�� 6DPPOXQJVNRRUGLQDWRU�� 9HUWULHEVEHDXIWUDJWHU�� WHL OZHLVH�9HUWUHWHU�GHU�(QWZLFNOXQJ2 6lPWOLFKH�JHVDPPHOWHQ�$QIRUGHUXQJHQ��) LOWHUXQJ ÄNHLQH³���VLHKH�$EVFKQLWW� ������. 0|JOLFKH�.ULWHULHQ�VLQG�0DUNWUHOHYDQ]��%H]XJ�]X�.HUQNRPSHWHQ]HQ�XQG�GLH�JHQ H�UHOOHQ�5HDOLVLHUEDUNHLW�KLQVLFKWOLFK�GHU�DNWXHOO�YHUI�JEDUHQ�6RIWZDUHWHF KQRORJLH�( 6lPWOLFKH� $QIRUGHUXQJHQ� VLQG� PLW� GHP� $WWULEXW� )LOWHUXQJ � ÄMD³� RGHU� )LOW H�UXQJ ÄQHLQ³� EHOHJW�� 1XU� PLW� ÄMD³� JHILOWHUWH� $QIRUGHUXQJHQ� VLQG� I�U� GLH� JHVDPWH�ZHLWHUH�3ODQXQJ�UHOHYDQW�$ (LQIDFKH�&KHFNOLVWHQ��ZRQDFK�$QIRUGHUXQJHQ�EHLVSLHOVZHLVH�QDFK�MHGHP�.ULWHU LXP�PLW�KRFK�PLWWHO�QLHGULJ�EHZHUWHW�ZHUGHQ��'LHVH�RULHQWLHUHQ�VLFK�DQ�GHU�0DUNWVWUDW H�JLH��YJO��$EVFKQLWW�����5 5ROOHQ��2 (QWVFKHLGXQJVREMHNWH��. %HZHUWXQJVNULWHULXP��( (QWVFKHLGXQJVHUJHEQLV�XQG�$ $QOHLWXQJHQ�9RUODJHQ(QWVFKHLGXQJVSUREOHP��'HU� $XIZDQG� GHV� JHVDPWHQ� (QWZLFNOXQJVSUR]HVVHV� LVW� GXUFK�GLH�$Q]DKO� GHU� ]X� YHUDUEHLWHQGHQ�$QIRUGHUXQJHQ�ZHVHQWOLFK� JHSUlJW��'DKHU� LVW� HV� QR W�ZHQGLJ��P|JOLFKVW� IU�K� LQ� GHU� (QWZLFNOXQJ� ]XQlFKVW� JURE�$QIRUGHUXQJHQ� DXV] XILOWHUQ��GLH� QLFKW� UHOHYDQW� VLQG�� $XVJHILOWHUWH $QIRUGHUXQJHQ� VROOHQ� ]ZDU� DXV� 9HUIROJEDUNHLW V�JU�QGHQ�ZHLWHU�HUIDVVW�EOH LEHQ��ZHUGHQ�MHGRFK�]XQlFKVW�QLFKW�PHKU�ZHLWHU�EHWUDFKWHW�XQG�IOLH�HQ�QLFKW�LQ�GLH�ZHLWHUH�(QWZLFNOXQJ�HLQ�



���

=LHOIXQNWLRQ� =LHO�GHU�)LOWHUXQJ�LVW��PRPHQWDQ�XQUHDOLVWLVFKH�$QIRUGHUXQJHQ� ]X�LGHQWLIL�]LHUHQ� XQG� DXV]XILOWHUQ��8QUHDOLVWLVFK� VLQG� HLQHUVHLWV�$QIRUGHUXQJHQ�PLW� HLQHP�DEVROXW�JHULQJHQ�0DUNWQXW]HQ��(LQ�%HLVSLHO�KLHUI�U�ZlUH�HLQ�$XVNXQIWVV\VWHP�]XU�,GHQWLILNDWLRQ�GHU� QlFKVWHQ�3L]]HULD�PLW� HLQHP�8076 �+DQG\� LQ� HLQHP�)OXJ]HXJ��$QGHUHUVH LWV� VROOHQ�KLHU�$QIRUGHUXQJHQ�PLW�HLQHP��EHUGLPHQVLRQDOHQ�RGHU�JDU�QLFKW�]X�EHZlOWLJHQGHQ�(Q W�ZLFNOXQJVDXIZDQG�JHVWULFKHQ�ZHUGHQ��(V�PXVV�HLQ�UHDOLVWLVFKHV�.RVWHQ ���1XW]HQYHUKlOW�QLV�I�U�HLQH�$QIRUGHUXQJ�JHJHEHQ�VHLQ�
9RUJHKHQVZHLVH� -HGH�$QIRUGHUXQJ�ZLUG�JURE�QDFK�GHQ�.ULWHULHQ�DQKDQG�HLQHU�&KHF N�OLVWH�EHXUWHLOW��$XV�GHU�%HXUWHLOXQJ�KHUDXV�ZLUG�HQWVFKLHGHQ��RE�HLQH�$QIRUGHUXQJ�JHIL O�WHUW�ZHUGHQ�VROO�RGHU�QLFKW�
%HLVSLHODQZHQGXQJ�3LVD'LH�JUREH�%HXUWHLOXQJ�GHU�$QIRUGHUXQJHQ�I�U�3LVD�HUJDE��GDVV�DOOH�$QIRUGHUXQJHQ��YJO��$QKDQJ�'�± (UIDVVWH�$QIRUGHUXQJHQ ��DX�HU�$����$���XQG�$���EHL�GHU�)LOWH�UXQJ�PLW� ÄMD³� EHZHUWHW� ZHUGHQ�� $��� HQWVSULFKW� QLFKW� GHQ�.HUQNRPSHWHQ]HQ� GHV�3URGXNWV\VWHPV��*HJHEHQHQIDOOV� N|QQWH� LQ�=XNXQIW� HLQH�6FKQLWWVWHOOH� ]XU $EIUDJH�HQWVSUHFKHQGHU� ,QIRUPDWLRQHQ� UHDOLVLHUW� ZHUGHQ�� $��� ZLGHUVSULFKW� GHP�$QJHERW�GHU�3RVW�� GDV� H[SOL]LW� GDV�9HUVHQGHQ�YRQ�9HUNDXIVZDUHQ�DXVVFKOLH�W�� OLHIHUW� DOVR�NHLQHQ�.XQGHQQXW]HQ�� $��� LVW� QXU� LQ�.RPELQDWLRQ�PLW� $��� VLQQYROO�� ZLUG� GDKHU�DXFK�DXVJHILOWHUW�
$��� $VSHNWH�XQG�9DULDWLRQVW\SHQ�GHILQLHUHQ(QWVFKHLGXQJ $VSHNWH�XQG�9DULDWLRQVW\SHQ�GHILQLHUHQ5 7HFKQLVFKHV�0DUNHWLQJ��9HUWULHEVEHDXIWUDJWHU��6DPPOXQJVNRRUGLQDWRU��JHJHEHQH Q�IDOOV�9HUWUHWHU�GHU�(QWZLFNOXQJ2 $QIRUGHUXQJHQ��)LOWHUXQJ ÄMD³�� �VLHKH�$EVFKQLWW�������. .ULWHULHQDXVZDKO�LVW�XQPLWWHOEDU�YRQ�GHU�NRQNUHWHQ�$QZH QGXQJ�DEKlQJLJ��6LQQYROOH�.ULWHULHQ�I�U�HLQH�=HUOHJXQJ�LQ�$VSHNWH�N|QQHQ�VHLQ�� 9HUEHVVHUXQJ�GHU�.RPPXQLNDWLRQ�GHU�(QWZLFNOXQJ�]XP�0DUNHWLQJ�RGHU�]X�YH U�VFKLHGHQHQ�4XHOOHQ��0|JOLFKHUZHLVH� RULHQWLHUW� DQ� HLQHU� IXQNWLRQDOHQ� 6WUXNWXUL H�UXQJ�GHU�$QZHQGXQJ%HLVSLHO�$XIWHLOXQJ� GHU�$QIRUGHUXQJHQ� HLQHU�)LQDQ]VRIWZDUH� LQ�$VSHNWH�%XFKXQJ��%LODQ]LHUXQJ��*UDILNHQ�XQG�6WDWLVWLNHQ� 8QWHUVW�W]XQJ�HLQHU�HIIL]LHQWHQ�(QWZLFNOXQJ�GX UFK�HLQH�=HUOHJXQJ�QDFK�.RPSH�WHQ]HQ�� Q|WLJHQ� (QWZLFNOXQJVUHVVRXUFHQ�� 6WUXNWXUHOOHQ� =HUOHJXQJHQ� �YJO�� EH L�VSLHOVZHLVH� $UFKLWHNWXUSDWWHUQV�� ZLH� 09&� RGHU� 3LSHV � DQG� )LOWHUV� >%05���@���:LHGHUYHUZHQGXQJ��3ODWWIRUP]HUOHJXQJ��'LH�6WUXNWXULHUXQJHQ�GHU�$VSHNWH�EHHL Q�IOXVVW�GLH�SK\VLNDOLVFKH�6WUXNWXULHUXQJ�GHV�6\VWHPV��RGHU�6RIWZDUHDUFK LWHNWXU���GD�I�U�GDV�'HVLJQ�HLQH�9HUPHLGXQJ� VWUXNWXUHOOHU�%U�FKH�DQJHVWUHEW�ZLUG��'LH�6RI W�ZDUHDUFKLWHNWXU� HQWKlOW� KDXSWVlFKOLFK� GLH� $XIWHLOXQJ� HLQHV� 6RIWZDUHV\VWHPV� LQ�0RGXOH��YJO��>3DU��@��XQG�GDGXUFK�QRWZHQGLJH�.RPPXQLNDWLRQVE H]LHKXQJHQ�,VROLHUXQJ� YRQ�9DULDWLRQVW\SHQ�� XP�:LGHUVSU�FKH� XQG�*HPHLQVDPNHLWHQ� ]ZLVFKHQ�HLQ]HOQHQ�9DULDWLRQHQ�LGHQWLIL]LHUHQ�]X�N|QQHQ�



���

( 0DUNWVLFKW� LVW� IHVWJHOHJW� �$VSHNWH�XQG�9DULDWLRQVW\SHQ�GHILQLHUW��$QIRUGHU XQJHQ�]X�$VSHNWHQ�XQG�9DULDWLRQHQ�DJJUHJLHUW�XQG�]XJHK|ULJH�$VVR]LDWLRQHQ�IHVWJHOHJW��YJO��$EVFKQLWWH� ����� XQG� �������� 'DXHUKDIWLJNHLW� HLQHU�$QIRUGHUXQJ� LVW� IHVWJ HOHJW� �YJO��$EVFKQLWW��������$ � 0DUNWVHJPHQWH� �JURE�� UHODWLY� VWDELO��� 8QWHUVFKLHGOLFKH�0DUNWVHJPHQWH� HQWKD OWHQ�XQWHUVFKLHGOLFKH�$QIRUGHUXQJHQ�XQG�VLQG�PHLVW�8UKHEHU�I�U�9DULDWLRQVW\SHQ� �VLH�KH�$EVFKQLWW������� 6\VWHPVWDQGDUGV��ODQJIUL VWLJ�VWDELO���VLHKH�$EVFKQLWW������5 5ROOHQ��2 (QWVFKHLGXQJVREMHNWH��. %HZHUWXQJVNULWHULXP��( (QWVFKHLGXQJVHUJHEQLV�XQG�$ $QOHLWXQJHQ�9RUODJHQ(QWVFKHLGXQJVSUREOHP��*HVDPPHOWH� $QIRUGHUXQJHQ� P�VVHQ� LQ� $VSHNWH� XQG� 9DULDW L�RQVW\SHQ�VWUXNWXULHUW�ZHUGHQ��$VSHNWH�GLHQHQ�GHU�DOOJHPHLQHQ�6WUXNWXULHUXQJ�YRQ�$QIR U�GHUXQJHQ�� ZLH� EHUHLWV� LQ� $EVFKQLWW� ����� HUOlXWHUW� ZXUGH�� 'XUFK� $VSHNWH� N|QQHQ�JOHLFK]HLWLJ�YHUVFKLHGHQH�]XHLQDQGHU�RU WKRJRQDOH�6WUXNWXULHUXQJHQ�GHI LQLHUW�ZHUGHQ��6R�LVW�EHLVSLHOVZHLVH�SDUDOOHO�6WUXNWXULHUXQJHQ�QDFK�WHFKQLVFKHQ�*HVLFKW VSXQNWHQ��YJO��RELJH�$UFKLWHNWXUSDWWHUQV�� XQG�QDFK�NXQGHQRULHQWLHUWHQ�*HVLFKWVSXQNWHQ� �]�%��QDFK�EHVWLP P�WHQ�DQZHQGXQJVJHWULHEHQHQ�)XQNWLRQV JUXSSHQ��P|JOLFK��'LH�6WUXNWXULHUXQJ�YRQ�9DULDW L�RQVW\SHQ� XQG� 9DULDWLRQHQ� �YJO�� $EVFKQLWW� ������� ZLUG� ]XU� 'DUVWHOOXQJ� lKQOLFKHU�$QIRUGHUXQJHQ�XQWHUVFKLHGOLFKHU�.XQGHQJUXSSHQ��YJO��$EVFKQLWW� �����YHUZHQGHW�
1HEHQ�GHU�UHLQHQ�)HVWOHJXQJ�GHU�$VSHNWH�XQG�9DULDWLRQVW\SHQ�P�VVHQ�GLH�LP�0RGHOO�GHU�(QWZLFNOXQJVSURGXNWH�HUOlXWHUWHQ�$VVR]LDWLRQHQ�]ZLVFKHQ�$QIRUGHUXQJHQ��$VSHNWHQ�XQG�9DULDWLRQVW\SHQ� EHVWLPPW� ZHUGHQ�� *HJHEHQHQIDOOV� P�VVHQ� YRUKDQG HQH� $QIRUGHUXQJHQ�DGlTXDW�DEVWUDKLHUW�ZHUGHQ�
=LHOIXQNWLRQ� 'LH�:DKO�GHU�=LHOIXQNWLRQ�VROOWH�DEKlQJLJ�YRQ�GHU�VWUDWHJLVFKHQ�$XVULF K�WXQJ�LP�NRQNUHWHQ�(LQ]HOIDOO�VHLQ��$OOJHPHLQ�PXVV�GLH�$Q]DKO�GHU�$VSHNWH��EH UVFKDXEDU�JHKDOWHQ�ZHUGHQ��XP�QLFKW�GDV�*HJHQWHLO�GHU�JHZROOWHQ�6WU XNWXULHUXQJ�]X�HUUHLFKHQ��%HL�GHU�6WUXNWXULHUXQJ�LQ�$VSHNWH�VROOWH�HEHQIDOOV�LPPHU�GHU�GDI�U�QRWZHQGLJH�9HUZDOWXQJ V�DXIZDQG�EHU�FNVLFKWLJW�ZHUGHQ�
9RUJHKHQVZHLVH� 'LH� ,GHQWLILNDWLRQ� YRQ� $VSHNWHQ� XQG� 9DULDWLRQVW\SHQ� ZLUG� VFKZH U�SXQNWPl�LJ� LQ� GHU� HUVWHQ� ,WHUDWLRQ� GHU� 9HUVLRQVHQWZLFNOXQJ� GXUFKJHI�KUW�� ,Q� VSlWHUHQ�9HUVLRQHQ�ZHUGHQ�]XU�9HUPHLGXQJ�YRQ�DXIZlQGLJHQ�8PVWUXNWXULHUXQJHQ�GLHVH�ZHLWHV W�JHKHQG�VWDELO�JHKDOWHQ��(V�IROJHQ�hEHUOHJXQJHQ��GLH�EHL�GHU�,GHQWLILNDWLRQ�YRQ�$VSHNWHQ�XQG�9DULDWLRQVW\SHQ�ZHVHQWOLFK�VLQG�
1HEHQ�GHU�6WUXNWXULHUXQJ�PXVV�EHL�GHU�,GHQWLILNDWLRQ�YRQ�$VSHNWHQ�GLH�8QWHUVW� W]XQJ�GHU�9HUIROJEDUNHLW� YRQ�bQGHUXQJHQ� YRQ�$QIRUGHUXQJHQ�EHU�FNVLFKWLJW�ZHUGHQ��'D]X�GLHQW�GHU�NRUUHOLHUW�$VVR]LDWLRQVW\S�]ZLVFKHQ�$QIRUGHUXQJHQ��$VSHNWHQ�XQG�9DUL DWLRQVW\SHQ��(LQH� P|JOLFKVW� KRKH� 9HUIROJEDUNHLW� ZLUG� GDQQ� HUUHLFKW�� ZHQQ� HLQ]HOQH� %H]LHKX QJHQ�GLUHNW�]ZLVFKHQ�$QIRUGHUXQJHQ�VSH]LIL]LHUW�ZHUGHQ��'LHVH�VHKU�IHLQJUDQXODUH�6SH]LILN D�WLRQ�LVW�LQ�YLHOHQ�SUDNWLVFKHQ�)lOOHQ�]X�DX IZHQGLJ��
$OWHUQDWLY�N|QQHQ�%H]LHKXQJHQ�]ZLVF KHQ�$VSHNWHQ�XQG�9DULDWLRQVW\SHQ�DQJHJHEHQ�ZH U�GHQ�� ,P�)DOOH� YRQ�$QIRUGHUXQJVlQGHUXQJHQ�ZLUG� KLHUPLW� GHU�6XFKUDXP�YRQ�GHU�bQG H�UXQJ� WDQJLHUWHU� $QIRUGHUXQJHQ� ]XPLQGHVW� DXI� EHVWLPPWH� $VSHNWH� HLQJHVFKUlQNW�� -H�ZHQLJHU�$QIRUGHUXQJHQ�HLQHP�$VSHNW�]XJHRUGQHW�VLQG� GHVWR�OHLFKWHU�LVW��GLH�,GHQWLILND�WLRQ� YRQ� HLQHU� bQGHUXQJ� EHWURIIHQHU� $QIRUGHUXQJHQ�� 0LW� GHU� =XQDKPH� YH UVFKLHGHQHU�



���

$VSHNWH�UHGX]LHUW�VLFK�DOOHUGLQJV�DXFK�GLH�hEHUVLFKWOLFKNHLW�HLQHU�6SH]LILNDW LRQ��'DU�EHU�KLQDXV�PXVV�XPVR�PHKU�$XIZDQG�LQ�GLH�.RQVLVWHQ]HUK DOWXQJ�GHUDUWLJHU�6SH]LILNDWLRQHQ�JHVWHFNW�ZHUGHQ��
:LH� IHLQ� ]ZLVFKHQ� YHUVFKLHGHQHQ� $VSHNWHQ� XQWHUVFKLHGHQ� ZLUG�� KlQJW� DXFK� YRQ� GHU�1RWZHQGLJNHLW�HLQHU�VFKQHOOHQ�9HUIROJEDUNHLW�DE��(V�LVW�EHLVSLHOVZHLVH�VLQQYROO��EHL�$ Q�IRUGHUXQJHQ� PLW� KRKHU� bQGHUXQJVZDKUVF KHLQOLFKNHLW� P|JOLFKVW� IHLQ� ]X� XQWHUVFKHLGHQ��'DPLW� N|QQHQ�$XVZLUNXQJHQ� YRQ�bQGHUXQJHQ� VFKQHOO� LGHQWLIL]LHUW�ZHUGHQ��8PJHNHKUW�N|QQHQ�9HUZDOWXQJVDXIZlQGH�UHGX]LHUW�ZHUGHQ��ZHQQ�ZHQLJH�XQWHUVFKLHGOLFKH�$VSHNWH�GRUW� GHILQLHUW� VLQG��ZR�ZHQLJH� N�QIWLJH�bQGHUX QJHQ� ]X� HUZDUWHQ� VLQG� �]XU�%HXUWHLOXQJ�GHU�bQGHUXQJVZDKUVFKHLQOLFKNHLW�YJO��]��%��$EVFKQLWW� �������
'LH�'HILQLWLRQ�YRQ�$VSHNWHQ�KDW�DXFK�HLQHQ�ZHVHQWOLFKHQ�(LQIOXVV�DXI�(QWZLFNOXQJVDX I�ZlQGH��'LHV�LVW�GDQQ�GHU�)DOO��ZHQQ�VLFK�HLQ 9DULDWLRQVW\S�DXI�HLQHQ�$VSHNW�EH]LHKW�
%HLVSLHO�'HU�9DULDWLRQVW\S�/DQGHVVSUDFKH�NRUUHOLHUW�PLW�GHU�$XVJDEH�YRQ�7H[WHQ��YJO��DXFK�GLH�%HLVSLHOH�LQ�$EVFKQLWW���������=XU�6SH]LILNDWLRQ�GLHVHU�.RUUHODWLRQ�NDQQ�HLQ�$V�SHNW� 7H[WDXVJDEH� GHILQLHUW� ZHUGHQ�� GHU� PLW� GHU� /DQGHVVSUDFKH� LQ� NRUUHOLHUW�$VVR]LDWLRQ�VWHKW��7H[WDXVJDEHQ ODVVHQ�VLFK�MHGRFK�QRFK�IHLQHU�XQWHUJOLHGHUQ��ZLH�EHLVSLHOVZHLVH� LP� $EVFKQLWW� ����� DQJHGHXWHW� ZRUGHQ� LVW�� (V� NDQQ� DOVR� ]ZLVFKHQ�GHQ $VSHNWHQ� QRUPDOHQ�0HOGXQJHQ � XQG� 6\VWHPDEVWXU]PHOGXQJHQ� XQWHUVFKLHGHQ�ZHUGHQ��GLH�EHLGH�]X�GHU�/DQGHVVSUDFKH�NRUUHOLHUHQ�ZHUGHQ�
)�U�GLH�EHLGHQ�$VSHNWH� QRUPDOH�0HOGXQJHQ XQG�6\VWHPDEVWXU]PHOGXQJHQ DXV�GHP�%HL�VSLHO� N|QQHQ�XQWHUVFKLHGOLFKH� JHZ�QVFKW�$VVR]LDWLRQHQ IHVWJHOHJW�ZHUGHQ�� )�U�6\VWHP�DEVW�U]H� ZLUG� EHLVSLHOVZHLVH� O HGLJOLFK� GLH� 6SUDFKH� (QJOLVFK� JHZ�QVFKW�� )�U� DQGHUH�6\VWHPPHOGXQJHQ�KLQJHJHQ�ZLUG� NHLQHUOHL� JHZ�QVFKW�$VVR]LDWLRQ VSH]LIL]LHUW��'DGXUFK�N|QQHQ�(QWZLFNOXQJVDXIZlQGH�I�U�GLH�VSUDFKHQVSH]LILVFKH (QWZLFNOXQJ�YRQ�6\VWHPDE�VWXU]PHOGXQJHQ�HLQJHVSDUW�ZHUGHQ�
%HLVSLHODQZHQGXQJ�3LVD,Q� GHU� %HLVSLHODQZHQGXQJ� ZXUGH� PHKUHUH� $VSHNWH� XQG� 9DULDWLRQVW\SHQ� LGHQWLIL�]LHUW��VLHKH�$QKDQJ�'�± ,GHQWLIL]LHUWH�$VSHNWH��9DULDWLRQVW\SHQ�XQG�9D ULDWLRQHQ���:HVHQWOLFKH� $VSHNWH� XQG� 9DULDWLRQVW\SHQ� EH]LHKHQ� VLFK� KLHUEHL� DXI� ]X� OHLVWHQGH�$QZHQGHUIXQNWLRQDOLWlW� GHV� 3URGXNWV\VWHPV�� :HLWHUH� $VSHNWH� XPIDVVHQ� GLH� %H�WULHEVV\VWHPNRPSDWLELOLWlW��4XDOLWlW�XQG�%HGLHQXQJ��,Q�$EELOGXQJ����GHV�$QKDQJV�ZLUG� HLQ� $XVVFKQLWW� GHU� H[WHUQHQ� 6SH]LILNDWLRQ� �YJO�� $EVFKQLWW� ������� GDUJHVWHOOW��:LH�GDUDXV�HUVLFKWOLFK�LVW��VLQG�LQVEHVRQGHUH�GLH�2SWLPLHUXQJ�XQG�GLH�6RUWLHUXQJ�PLW�PHKUHUHQ�9DULDWLRQVW\SHQ�NRUUHOLHUW��+LHUDXV HUJLEW�VLFK�HLQH�KRKH�$Q]DKO�YRQ�DEJHOHLWHWHQ�9DULDWLRQHQ��GLH�LP�)DOOH�LKUHU�5HDOLVLHUXQJ�JUR�H�$XIZlQGH�PLW�VLFK�EULQJHQ� N|QQHQ�� $OOH� $QIRUGHUXQJHQ� PLW� $XVQDKPH� GHU� HLQIDFKHQ� %HGLHQHUI�K�UXQJ��$���ZXUGHQ�DOV�YHUEUDXFKEDU�LGHQWLIL]LHUW��YJO��$EVFKQLWW���������$��ZLUG�DOV�SHUPDQHQW�IHVWJHOHJW��GD�GLH�HLQIDFKH�%HGLHQHUI�KUXQJ�DXFK�I�U�QHXH�)XQNWLRQHQ�LQ�N�QIWLJHQ�9HUVLRQHQ�YRQ�3LVD�EHU�FNVLFKWLJW�ZHUGHQ�VROO�



���

$��� 9HUNDXIVRULHQWLHUWH�%HZHUWXQJ�I�U�$QIRUGHUXQJHQ9RUDUEHLW 9HUNDXIVRULHQWLHUWH�%HZHUWXQJ�I�U�$QIRUGHUXQJHQ6 9RUDUEHLW�I�U�(QWVFKHLGXQJHQ��EHU�GLH�5HDOLVLHUXQJ�� $�����XQG�GLH�9HUVLRQVSODQXQJ�YRQ�$QIRUGHUXQJHQ��$����5 7HFKQLVFKHV�0DUNHWLQJ��6\VWHPVWUDWHJHQ��6DPPOXQJVNRRUGLQDWRUHQ2 $QIRUGHUXQJHQ��)LOWHUXQJ �ÄMD³�( %HZHUWXQJ� GHV� HUZDUWHWHQ� 9HUNDXIVHUIROJV� XQG� GHU� bQGHUXQJVZDKUVFKHLQOLFKNHLW��VLHKH�$EVFKQLWW� �����YRQ�$QIRUGHUXQJHQ��.ULWHULHQ�]XU�%HZHUWXQJ�GHV�9HUNDXIVH U�IROJV�ZXUGHQ�LQ�$EVFKQLWW���� JHPHLQVDP�PLW�.ULWHULHQ�]XU�%HZHUWXQJ�GHU�(QWZLF N�OXQJVHUIRUGHUQLVVH�YRUJHVWHOOW��YJO��DQVFKOLH�HQGHQ�8QWHUDEVFKQLWW� �������$ +LHU�N|QQHQ�0HWKRGHQ�GHU�%HZHUWXQJ�YHUZHQGHW�ZHUGHQ��GLH�� .DSLWHO�� DXVI�KUOLFK�GLVNXWLHUW� ZXUGHQ�� 'LH� %HZHUWXQJ� YRQ� bQG HUXQJVZDKUVFKHLQOLFKNHLWHQ� NDQQ� PLW�+LOIH�DNWXHOOHU�0DUNWDQDO\VHQ�RGHU�HLQHU�V\VW HPDWLVFKHQ�6DPPOXQJ�YRQ�(UIDKUXQJHQ�XQWHUVW�W]W�ZHUGHQ��(LQ�%HLVSLHO�KLHU]X�ILQGHW�VLFK LQ�$EVFKQLWW�������6 (QWVFKHLGXQJVVLWXDWLRQ��5 5ROOHQ��2 9RUDUEHLWVREMHNWH��( 9RUDUEHLWVHUJHEQLV�XQG�$ $QOHLWXQJHQ�9RUODJHQ0RWLYDWLRQ��=XU� NODUHQ�7UHQQXQJ�YRQ�0DUNW � XQG�(QWZLFNOXQJVHUIRUGHUQLVVHQ�P�VVHQ�I�U�GLHVH�EHLGHQ�6LFKWHQ�LVROLHUWH�%HZHUWXQJHQ�YRQ�$QIRUGHUXQJHQ�HUIROJHQ��,Q�GHU�YH U�NDXIVRULHQWLHUWHQ�%HZHUWXQJ�ZLUG� DQDO\VLHUW��ZLH� VWDUN� GLH�5HDOLVLHUXQJ� HLQHU�$QIRUG H�UXQJ�]XP�9HUNDXIVHUIROJ�HLQHU�6WDQGDUGVRIWZDUH�EHLWUlJW�
'DQHEHQ�VLQG�$QIRUGHUXQJHQ�DQ�6WDQGDUGVRIWZDUH� KlXILJ�LP�/DXIH�GHU�=HLW�bQGHUXQJHQ�XQWHUZRUIHQ�� 'LHVH� OlVVW� VLFK� WHLOZHLVH� DXIJUXQG� LKUHU� =XJHK|ULJNHLW� ]X� EHVWLP PWHQ�0DUNWVHJPHQWHQ� YRUKHUVDJHQ�� %HLVSLHOVZHLVH� LVW� LP� 7HOHNRPPXQLNDWLRQVPDUNW� GHU� J H�VDPWH� 'LJLWDOH� 6HNWRU� HLQHU� ZHVHQWOLFK� K|KHUHQ� '\QDPLN� XQ WHUZRUIHQ� DOV� GHU� DQDORJH�6HNWRU�� 'XUFK� HLQH� DGlTXDWH� YRUDXVVFKDXHQGH� 'HILQLWLRQ� HLQHU� 6\VWHPDUFKLWHNWXU� GHV�3URGXNWV\VWHPV� ODVVHQ� VLFK� N�QIWLJH� bQGHUXQJVDXIZlQGH� HUKHEOLFK� UHGX]LHUHQ�� ,Q� GHU�YHUNDXIVRULHQWLHUWHQ� %HZHUWXQJ� HUIROJW� GDKHU� ]XVlW]OLFK� ]XU� (UIR OJVDEVFKlW]XQJ� HLQH�$EVFKlW]XQJ�GHU�bQGHUXQJVZDKUVFKHLQOLFKNHLW�HLQ]HOQHU�$QIRUGHUXQJHQ�
9RUJHKHQ� ,Q�$EVFKQLWW���� ZXUGH�HLQH�DOOJHPHLQH�9RUJHKHQVZHLVH�]XU�%HZHUWXQJ�YR U�JHVFKODJHQ��'LH�YHUNDXIVRULHQWLHUWH�%HZHUWXQJ�YRQ�$QIRUG HUXQJHQ�HUI�OOW�7HLOH�GHU�GRUW�EHVFKULHEHQHQ�HUVWHQ�]ZHL�6FKULWWH�.ULWHULHQEHZHUWXQJ��YJO��$EVFKQLWW� �������XQG�3RUWIR�OLR�$QDO\VH��YJO��$EVFKQLWW���������.ULWHULHQEHZHUWXQJHQ�ZHUGHQ�I�U�GLH�.ULWHULH Q�'ULQJ�OLFKNHLW�XQG�0DUNWEHGHXWXQJ �'HWDLOV�KLHU]X� VLHKH� LQ�$EVFKQLWW� ����� IHVWJHOHJW��)�U�GLH�3RUWIROLR�$QDO\VH� ZLUG� GDV� 7HLOSRUWIROLR� GHU� YHUNDXIVRULHQWLHUWHQ� .ULWHULHQ� DXIJ HVWHOOW��'LH�VHOEH�%HZHUWXQJ�NDQQ�VRZRKO�I�U�GLH�$NW LYLWlW�$XVZDKO�]X�UHDOLVLHUHQGHU�$QIRUGH�UXQJHQ�XQG�9DULDWLRQHQ� �LQ�$EVFKQLWW� �������DOV�DXFK�I�U�GLH�9HUVLRQVSODQXQJ�YRQ�$Q�IRUGHUXQJHQ� �LQ� $EVFKQLWW� ������� YHUZHQGHW� ZHUGHQ�� *HJHEHQHQIDOOV� PXVV� I�U� GLH�9HUVLRQVSODQXQJ�HLQH�QRFK�IHLQHUH�%HZHUWXQJ�HUIROJHQ��GLH�HLQH�EHVVHUH�8QWHUVFKHLGED U�NHLW�XQWHUVFKLHGOLFKHU�$QIRUGHUXQJHQ�HUP| JOLFKW�
%HLVSLHODQZHQGXQJ�3LVD,Q�$QKDQJ�'�± (LQ]HOEHZHUWXQJHQ�DXVJHZlKOWHU�$QIRUGHUXQJHQ LVW�HLQ $XVVFKQLWW�GHU� (LQ]HOEHZHUWXQJHQ� YRQ� $QIRUGHUXQJHQ� GHV� 3URGXNWV\VWHPV� 3LVD� GDUJHVWHOOW��'LH� (LQ]HOEHZHUWXQJHQ� ZXUGHQ� DQKDQG� GHU� GLUHNWHQ� 6NDOLHUXQJ� �YJO�� $EVFKQLWW��������PLW� 6NDOHQZHUWHQ� YRQ���ELV��� YRUJHQRPPHQ��$EELOGXQJ��� ]HLJW�GDV�7HLO�SRUWIROLR� GHU� YHUNDXIVRULHQWLHUWHQ� %HZHUWXQJ�� 9LHOH� $QIRUGHUXQJHQ� VLQG� MHZHLOV�



���

JOHLFK�EHZHUWHW��'LHV�LVW� LQVEHVRQGHUH�EHL�GHU�HUVWHQ�9HUVLRQ�GHV�3URGXNWV\VWHPV�QLFKW�ZHLWHU�YHUZXQGHUOLFK��GD�PHKUHUH�$QIRUGHUXQJHQ�]XP $QZHQGXQJVNHUQ�JH�K|UHQ��RKQH�GHQ�HLQH�$XVOLHIHUXQJ�HLQHV�6RIWZDUHSURGXNWV�QLFKW�VLQQYROO�ZlUH�
9HUNDXIVRULHQWLHUWH�.ULWHULHQ

0DUN WEHGHXWXQJ

'ULQJ
OLFKNH

LW

gering

hoch

hoch

$EELOGXQJ��� ± 9HUNDXIVRULHQWLHUWH�%HZHUWXQJ�YRQ�3LVD����� 'HILQLWLRQ�GHU�6\VWHPVLFKW,Q�GHU�0DUNWVLFKW�ZLUG�YRQ�VlPWOLFKHQ�WHFKQLVFK HQ�(LQIO�VVHQ�DEVWUDKLHUW��XP�HLQH�NODUH�6WUXNWXU� GHU� YRP�0DUNW� JHIRUGHUWHQ� $QIRUGHUXQJHQ� XQG� 9DULDWLRQHQ� ]X� HUKDOWHQ�� 'LH�'HILQLWLRQ�GHU�6\VWHPVLFKW�GLHQW�GHU�9RUEHUHLWXQJ�GHU� WHFKQLVFKHQ�8PVHW]XQJ�GHU�YRP�0DUNW�JHIRUGHUWHQ�$QIRUGHUXQJHQ��
6LH�VFKDIIW�5DKPHQEHGLQJXQJHQ�I�U�HLQH�HIIL]LHQWH�XQG�IOH[LEOH�(QWZLFNOXQJ�HLQHV�3U R�GXNWV\VWHPV�� 'D]X� ZHUGHQ� HLQH� 6\VWHPDUFKLWHNWXU� PLW� ZHLWJHKHQG� XQDEKlQJLJHQ� 6\ V�WHPPRGXOHQ� GHILQLHUW�� 5HVVRXUFHQ� XQG� (QWZLFNOXQJV]HLWHQ� HQWVSUHFKHQG� GHU�0DUNW EH�GHXWXQJ� DXI� GLHVH� YHUWHLOW XQG� HLQH� 6\VWHPVWUDWHJLH� HUVWHOOW�� 'DU�EHU� KLQDXV� ZHUGHQ�$QIRUGHUXQJHQ� 6\VWHPPRGXOHQ� ]XJHRUGQHW� XQG� OHW]WHQGOLFK� ]X� UHDOLVLHUHQGH� $QIRUG H�UXQJHQ�DXVJHZlKOW��
8P�9LVLRQHQ� I�U�N�QIWLJH�9HUVLRQHQ�HQWZLFNHOQ�]X�N|QQHQ��ZLUG�GLHVH�$XVZDKO�XQD E�KlQJLJ�YRQ� WDWVlFKOLFKHQ�=HLW� XQG�.RVWHQUHVWULNWLRQHQ�HLQHU�9HUVLRQVSODQXQJ�JHPDFKW��(LQH�DGlTXDWH�9HUWHLOXQJ�YRQ�$QIRUGHUXQJHQ�DXI�9HUVLRQHQ�HUIROJW�LP�5DKPHQ�GHU�' H�ILQLWLRQ�GHU�(QWZLFNOXQJVVLFKW�
6lPWOLFKH�$NWLYLWlWHQ�GHU�'HILQLWLRQ�GHU�6\VWHPVLFKW�ZHUGHQ�YRQ�6\VWHPVWUDW HJHQ�KDXSW�YHUDQWZRUWOLFK�GXUFKJHI�KUW�
$��� 'HILQLWLRQ�GHU�6\VWHPDUFKLWHNWXU(QWVFKHLGXQJ 'HILQLWLRQ�GHU�6\VWHPDUFKLWHNWXU5 6\VWHPVWUDWHJH��6\VWHPPRGXOSODQHU��6WUDWHJLVFKHV�0DUNHWLQJ2 $VSHNWH�XQG�9DULDWLRQVW\SHQ��GHILQLHUW���VLHKH�$EVFKQLWWH� ��������������. � 9HUNDXIV]LHOH� )�U� GDV�0DUNHWLQJ� VWHKHQ� �9HUNDXIV]LHOH� LP�9RUGH UJUXQG�� (LQH�JHVFKLFNWH�$XIWHLOXQJ� GHU�$QIRUGHUXQJHQ� LQ� XQWHUVFKLHGOLFKH�3URGXNWH�NDQQ�J H�JHEHQHQIDOOV� GHQ� 9HUNDXIVHU IROJ� GHV� *HVDPWV\VWHPV� HUK|KHQ�� %HLVSLHOVZHLVH�N|QQHQ�LQ�GHU�6XPPH�QLHGULJSUHLVLJH�SURGXNWH[WHUQH�9DULDWLRQHQ�GHQ�*HVDPWX P�
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VDW]�HLQHV�WHXUHUHQ��MHGRFK�DOOH�9DULDWLRQHQ�XPIDVVHQGHQ��6RIWZDUHSURGXNWV��EH U�VWHLJHQ�� (QWZLFNOXQJV]LHOH� 'HPJHJHQ�EHU� VWHKW� � EHL� NRPSOH[HU� 6WDQGDUGVRIWZDUH� GDV�=LHO�� 6\VWHPPRGXOH� DOOJHPHLQ� XQDEKlQJLJ� YRQHLQDQGHU�XQG� LQVEHVRQG HUH�.HUQH�YRQ�9DULDWLRQVW\SHQ� LVROLHUW� HQWZLFNHOQ� ]X� N|QQHQ��'LHV� GLHQW� GHQ� =LHOHQ� HLQHU�KRKHQ�)OH[LELOLWlW�XQG�HLQHU�ZHLWHVW�JHKHQGHQ�:LHGHUYHUZHQGXQJ��'DU�EHU�KL QDXV�VSLHOHQ�DOOJHPHLQH�$UFKLWHNWXU]LHOH��ZLH�XQWHU�DQGHUHP�XQDEKlQJLJH�(QWZLF NOXQJ��hEHUVLFKWOLFKNHLW�� (IIL]LHQ]� XQG� $XVWDXVFKEDUNHLW� �YJO�� ]XP� %HLVSLHO� � >6*����-*-����%05���@��HEHQIDOOV�HLQH�HQWVFKHLGH QGH�5ROOH( 6\VWHPDUFKLWHNWXU� �6\VWHPPRGXOH� DJJUHJLH UW�� /HLWOLQLHQ� HLQ]HOQHU� 6\VWHPPRGXOH�GHILQLHUW���YJO��$EVFKQLWW��������$ � 6WDQGDUGDUFKLWHNWXUHQ�XQG�$UFKLWHNWXUVWLOH� JHEHQ�XQWHUVFKLHGOLFKH�0RGXODU L�VLHUXQJHQ�YRU�XQG�]HLJHQ�DXI��ZHOFKH�9RU � XQG�1DFKWHLOH�GLHVH�EHLQKDOWHQ��0R�GXODULVLHUXQJHQ�ZHUGHQ�DQKDQG�YRQ�YHUVFKLHGHQHQ�$VSHNWHQ�YRUJHQRPPHQ��YJO��>6*����-*-����%05�����-DF���@���� 0DUNWVHJPHQWLHUXQJ �JURE��UHODWLY�VWDELO���VLHKH�$EVFKQLWW� ������$XV�0DUNHWLQJ�VLFKW�NDQQ�HV�VLQQYROO�VHLQ��KLHUI�U�VRJHQDQQWH�SURGXNWH[WHUQH�9DULDWLRQHQ�]X�EL O�GHQ��%HL�SURGXNWH[WHUQHQ�9DULDWLRQHQ�ZLUG� MHGH�9DULDWLRQ�HLQHV�9DULDWLRQVW \SHQ�GXUFK�HLQ�VHSDUDWHV�6\VWHPSURGXNW�UHSUlVHQWLHUW��'HU�JHPHLQV DPH�.HUQ�ZLUG�GDQQ�GXUFK�HLQ�%DVLVPRGXO�UHDOL VLHUW��(LQ�.XQGH�HUZLUEW� MHZHLOV�QXU�GLH�6RIWZDUHSU R�GXNWH�� GLH� I�U� VHLQH� LQGLYLGXHOOHQ�%HG�UIQLVVH� HUIRUGHUOLFK� VLQG�XQG�NRQI LJXULHUW�GLHVH� HLQPDOLJ� GXUFK� VHLQH� ,QVWDOODWLRQ�� ,P�*HJHQVDW]� GD]X�ZHUGHQ� EHL� GHU� SU R�GXNWLQWHUQHQ�9DULDWLRQVELOGXQJ�KLQJHJHQ�ZHUGH Q�NHLQH�VHSDUDWHQ�6RIWZDUHSURGXN�WH� I�U� HLQ]HOQH� 9DULDWLRQHQ� HLQHV� 9DULDWLRQVW\SHQ� JHELOGHW�� +LHU� HUIROJW� GLH�$NWLYLHUXQJ�YRQ�9DULDWLRQHQ��YJO��$EVFKQLWW� �������LQQHUKDOE�HLQHV�6\VWHPPRGXOV�XQG�NDQQ�JHJHEHQHQIDOOV�PHKUPDOV�YHUlQ GHUW�ZHUGHQ�� 0DUNWVWUDWHJLH �ODQJIULVWLJ�VWDELO���VLHKH�$EVFKQLWW� ������$QKDQG�GHU�7UHQGV�GHU�*HZLFKWXQJ�N�QIWLJHU�0DUNWVHJPHQWH�HUNDQQW�ZH UGHQ�N|QQHQ�� 6\VWHPVWDQGDUGV �ODQJIULVWLJ�VWDELO���VLHKH�$EVFKQLWW� ������'LHVH�N|QQHQ�5HVWULN�WLRQHQ�KLQVLFKWOLFK�GHU�$XIWHLOXQJ�LQ�6\VWHPPRG XOH�EHVFKUHLEHQ�5 5ROOHQ��2 (QWVFKHLGXQJVREMHNWH��. %HZHUWXQJVNULWHULXP��( (QWVFKHLGXQJVHUJHEQLV�XQG�$ $QOHLWXQJHQ�9RUODJHQ(QWVFKHLGXQJVSUREOHP��0LW�GHU�'HILQLWLRQ�GHU�6\VWHPDUFKLWHNWXU�ZLUG�GLH�$XIWHLOXQJ�GHV�3URGXNWV\VWHPV�LQ�6\VWHPPRGXOH�IHVWJHOHJW��,Q�GHU�5HJHO�EOHLEW�GLH�6\VWHPDUFKLWH N�WXU�ODQJIULVWLJ��EHU�PHKUHUH�9HUVLRQHQ�KLQZHJ�VWDELO��'DKHU�ZLUG�VLH�KDXSWVlF KOLFK�EHLP�HUVWHQ� 9HUVLRQV]\NOXV� GHILQLHUW� XQG� JHJHEHQHQIDOOV� LQ� K|KHUHQ� 9HUVLRQV]\NOHQ� GXUFK�NOHLQH�bQGHUXQJHQ�DNWXDOLVLHUW�
=LHOIXQNWLRQ� =ZLVFKHQ�GHQ�=LHOHQ�GHU�.XQGHQRULHQWLHUXQJ��YHUJOHLFKH�$EVFKQLWW� �������XQG�GHU�HQWZLFNOXQJVRSWLPDOHQ�$XIWHLOXQJ�P XVV�HLQ�.RPSURPLVV�JHIXQGHQ�ZHUGHQ��)�U�GLH�8QWHUVFKHLGXQJ�]ZLVFKHQ�H[WHUQHQ�XQG� LQWHUQHQ�9DULDWLRQHQ� ODVVHQ�VLFK�DOOJ HPHLQH�$XVVDJHQ� WUHIIHQ�� )�U� H[WHUQH� 9DULDQWHQ� VSULFKW� GLH� EHVVHUH� 1DFKYROO]LHKEDUNHLW� I�U�.XQGHQ�XQG�GLH�JHULQJHUH�.RPSOH[LWlW�HLQ]HOQHU� 6RIWZDUHSURGXNWH��'DI�U�LVW�MHGRFK�GLH�9HUQHW]XQJ�GHU�6RIWZDUHSURGXNWH�JUR���%HL�JHVFKLFNWHU�3DUWLWLRQL HUXQJ�LVW�GLHVH�EHL�GHU�LQWHUQHQ� 9DULDQWHQELOGXQJ� HUKHEOLFK� UHGX]LHUW�� 8PJHNHKUW� HUK|KW� VLFK� GDI�U� DEHU� GLH�SURGXNWLQWHUQH�.RPSOH[LWlW�GHU�HLQ]H OQHQ�6RIWZDUHPRGXOH�
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9RUJHKHQVZHLVH� 9HUVFKLHGHQH�$VSHNWH�XQG�9DULDWLRQVW\SHQ�JHEHQ�EHUHLWV�YHUVFKLHGHQH�0|JOLFKNHLWHQ� ]XU� 6WUXNWXULHUXQJ� HLQHV� 3URGXNWV\VWHPV� YRU�� +LHUDXV� PXVV� QXQ� XQWHU�$EZlJXQJ� GHU� XQWHUVFKLHGOLFKHQ� =LHOYRUVWHOOXQJHQ� HLQH� 6\VWHPDUFKLWHNWXU� JHIXQG HQ�ZHUGHQ�� $QKDQG� GHU� $UFKLWHNWXUVWLOH� N|QQHQ� YHUVFKLHGHQH� WHFKQLVFKH� 0|JOLFKNHLWHQ�GLVNXWLHUW�ZHUGHQ��'LH�0DUNWVHJPHQWLHUXQJ�XQG�0DUNWVWUDWHJLH�KLQJHJHQ�JHEHQ�+LQZHLVH�DXI�P|JOLFKH�9HUNDXIVYRUWHLOH��'LH�EHVWH�$XVZDKO�KLHUYRQ�NDQQ� LWHUDWLY�RSWLPLHUW�ZH U�GHQ�
+LQZHLVH�]XU�%HKHUUVFKXQJ�GHU�.RPSOH[LWlW� LP�=XVDPPH QKDQJ�PLW�3URGXNWYDULDWLRQHQ�H[LVWLHUW� LQ�GHU�%HWULHEVZLUWVFKDIWOLFKHQ�/LWHUDWXU� �VLHKH�]XP�%HLVSLHO� >:LO��@���GLH�DXI�GLH�6RIWZDUHHQWZLFNOXQJ�DGDSWLHUW�ZHUGHQ�NDQQ�
%HLVSLHODQZHQGXQJ�3LVD(LQH�$QDO\VH� GHU� XUVSU�QJOLFKHQ� =LHOH� GHU�0DUNWVWUDWHJLH� XQG� GHU� YRUKDQGHQHQ�$QIRUGHUXQJHQ� KDW� HUJHEHQ�� GDVV� GDV�3URGXNWV\VWHP�3LVD� DXV� YLHU� 6RIWZDUHSUR�GXNWHQ�XQG�HLQHP�%DVLVPRGXO�EHVWHKHQ�VROO��1DFKIROJHQGH�7DEHOOH�JLEW�HLQHQ�h�EHUEOLFN��EHU�0RGXOW\SHQ��%H]HLFKQXQJHQ�XQG�/HLWOLQLHQ�hEHUVLFKW��EHU�6\VWHPPRGXOH GHV�3URGXNWV\VWHPV 3LVD0RGXOW\S %H]HLFKQXQJ /HLWOLQLH6:3URGXNW 3LVD�.HUQ UHDOLVLHUW�PLQLPDOH�$QIRUGHUXQJHQ��GLH�I�U�DOOH�6HJPHQWH�UHOHYDQW�VLQG��XP�,QIRSRVW�YHUVHQGHQ�]X�N|QQHQ�6:3URGXNW 3LVD�$GUHVV UHLQH�$GUHVVYHUZDOWXQJ�PLW�.RSSOXQJ�]X�3LVD�.HUQ�6:3URGXNW 3LVD�*UR� UHDOLVLHUW�6RQGHUDQIRUGHUXQJHQ�I�U�*UR�NXQGHQ�6:3URGXNW 3LVD�'LUHNW UHDOLVLHUW�.RSSOXQJ�]X�DQGHUHU�'LUHNWPDUNHWLQJ�6RIWZDUH�%DVLVPRGXO 3LVD�$%DVLV UHDOLVLHUW�JHPHLQVDPH�$GUHVVIXQNWLRQDOLWlWHQ�YRQ�3LVD�.HUQ�XQG�'DV�%DVLVPRGXO�3LVD�$%DVLV�JDUDQWLHUW�GLH�:LHGHUYHUZHQGXQJ�YRQ�JHPHLQVDPHQ�$QIRUGHUXQJHQ�DXV�3LVD�.HUQ�XQG�3LVD�$GUHVV�
$��� 3ODQXQJ�YRQ�5HVVRXUFHQ�XQG�(QWZLFNOXQJV]HLWHQ�HLQ]HOQHU�6\VWHPP RGXOH(QWVFKHLGXQJ 3ODQXQJ YRQ�5HVVRXUFHQ�XQG�(QWZLFNOXQJV]HLWHQ5 6\VWHPVWUDWHJH��6\VWHPPRGXOSODQHU��7HFKQLVFKHV�0DUNHWLQJ2 6\VWHPDUFKLWHNWXU��GHILQLHUW���VLHKH�$EVFKQLWW� ������. (QWVFKHLGHQG�I�U�GLH�9HUWHLOXQJ�GHU�5HVVRXUFHQ�LVW�GHU�]X�HUZDUWHQGH (UIROJ�HLQ]HO�QHU� 6\VWHPPRGXOH� �YJO�� KLHU]X� 7DUJHW� &RVWLQJ� >66��E@��� 'LHVHU� NDQQ� DQKDQG� GHU�/HLWOLQLHQ� GHU� 6\VWHPPRGXOH� �YJO�� $EVFKQLWW� ������� DEJHZRJHQ� ZHUGHQ�� .ULWHULHQ�KLHU]X�VLQG�GLH�0DUNWEHGHXWXQJ��GLH�'ULQJOLFKNHLW�XQG�GL H�WHFKQLVFKH�:HUWLJNHLW��GLH�HLQHP� 6\VWHPPRGXO� ]XJHVSURFKHQ� ZHUGHQ� N|QQHQ�� 'LH� 0DUNWEHGHXWXQJ� XQG� GLH�'ULQJOLFKNHLW� HLQ]HOQHU� 6\VWHPPRGXOH� NDQQ� DXFK� DEKlQJLJ� YRQ� GHU�0DUN WVWUDWHJLH�VHLQ�( ,Q� GLHVHU� $NWLYLWlW� ZHUGHQ� GHU� 3ODQXQJVKRUL]RQW� GHU� (QWZLFNOXQJ� �Y JO�� $EVFKQLWW��������� =\NOXV]HLWHQ� GHU� HLQ]HOQHQ� 6\VWHPPRGXO �9HUVLRQHQ� XQG� GLH�9HUWHLOXQJ� GHU�5HVVRXUFHQ�DXI�GLH�HLQ]HOQHQ�6\VWHPPRGXOH�IHV WJHOHJW�$ � *HJHEHQHQIDOOV�N|QQHQ� ,QVWUXPHQWH�GHU�=HLW � XQG�5HVVRXUFHQSODQXQJ�YHUZHQGHW�ZHUGHQ��YJO��>:.��@���=XU�*HZLFKWXQJ�HLQ]HOQHU�6\VWHPPRGXOH�NDQQ�GLH�3RUWI R�OLR�0HWKRGH�DXV�$EVFKQLWW���� YHUZHQGHW�ZHUGHQ�
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� 0DUNWVWUDWHJLH��ODQJIULVWLJ�VWDELO���VLHKH�$EVFKQLWW� ����5 5ROOHQ��2 (QWVFKHLGXQJVREMHNWH��. %HZHUWXQJVNULWHULXP��( (QWVFKHLGXQJVHUJHEQLV�XQG�$ $QOHLWXQJHQ�9RUODJHQ(QWVFKHLGXQJVSUREOHP�� )�U� GLH� (QWZLFNOXQJ� HLQHV� 3URGXNWV\VWHPV� VWHKHQ� LQ� HLQHP�8QWHUQHKPHQ� QXU� EHJUHQ]WH� 5HVVRXUFHQ� ]XU� 9HUI�JXQJ�� 'DU�EHU� KLQDXV� VLQG� ]XU� (Q W�ZLFNOXQJ� HLQHV� MHGHQ� 6\VWHPPRGXOV� XQWHUVFKLHGOLFKH� .RPSHWHQ]HQ� HUIRUGHUOLFK��6FKOLH�OLFK�YHUODQJW�DXFK�QRFK�GHU�0DUNWGUXFN�UHODWLY�VWDUUH�9HUVLRQV]\NOHQ��8QWHU�GL H�VHQ� 9RUDXVVHW]XQJHQ� P�VVHQ� YR UKDQGHQH� 5HVVRXUFHQ� DXI� GLH� 6\VWHPPRGXOH� DGlTXDW�YHUWHLOW� ZHUGHQ�� 'XUFK� GLH� 5HVVRXUFHQYHUWHLOXQJ� ZLUG� HLQH� 3ODQXQJVJUXQGODJH� I�U� GLH�9HUWHLOXQJ�YRQ�$QIRUGHUXQJHQ�DXI�6\VWHPPRGXOH�XQG�9HUVLRQHQ�JHVFKDIIHQ�
=LHOIXQNWLRQ� 6\VWHPPRGXOH�PLW�KRKHU�0DUNWEHGHXWXQJ�RGHU�KRKHU�WHFKQLVFKHU�:HUWL J�NHLW�VROOHQ�YHUKlOWQLVPl�LJ�PLW�PHKU�5H VVRXUFHQ�DXVJHVWDWWHW�ZHUGHQ��'LH�]HLWOLFKH�5H V�VRXUFHQYHUWHLOXQJ� PXVV� VLFK� DQ� GHU� 'ULQJOLFKNHLW� HLQ]HOQHU� 6\VWHPPRGXOH� RULHQWL HUHQ��:HJHQ�GHU�ZHLWJHKHQG�XQDEKlQJLJHQ�6\VWHPPRGXOH�NDQQ�HLQH�SDUDOOHOH�RGHU�] XPLQGHVW�]HLWOLFK��EHUODSSHQGH�(QWZLFNOXQJ�YHUVFKLHGHQHU�6\VWHPPRGXOH�HUIROJHQ�
5HVWULNWLRQHQ� 'LH�+DXSWUHVWULNWLRQ� LVW� GLH� 5HVVRXUFHQSODQXQJ�� GLH EHVFKUHLEW��ZHOFKH�5HVVRXUFHQ� PLW� ZHOFKHQ� .RPSHWHQ]HQ� N�QIWLJ� LQVJHVDPW� I�U� GDV� 3URGXNWV\VWHP� ]XU�9HUI�JXQJ�VWHKHQ��'LHV�ZLUG�YRQ�GHU�(QWZLFNOXQJVOHLWXQJ�GHP�6\ VWHPVWUDWHJHQ��EHUPLW�WHOW��6LH�EHU�FNVLFKWLJW�DXFK�ODQJIULVWLJH�(QWZLFNOXQJHQ��ZLH�EHLVSLHOVZHLVH�([SDQVLRQHQ�DXIJUXQG�HUZDUWHWHU�8PVDW]VWHLJHUX QJHQ�
9RUJHKHQVZHLVH� $QKDQG�GHU�/HLWOLQLHQ�HLQ]HOQHU�6\VWHPPRGXOH�ZHUGHQ�]XQlFKVW�TXDO L�WDWLY� EHQ|WLJWH� .RPSHWHQ]HQ� LGHQWLIL]LHUW�� 'LH� HLQ]HOQHQ� 6\VWHPPRGXOH� ZHUGHQ� GDQQ�JHJHQHLQDQGHU�JHZLFKWHW��VR�GDVV�VFKOLH�OLFK�YRUKDQGHQH�5HVVRXUFHQ�DXI�GLH�6\VWHPP R�GXOH�YHUWHLOW�ZHUGHQ�N|QQHQ��'LH�9HUWHLOXQJ�HUIROJW�I�U�MHGH�.RPSHWHQ]DUW�JHVRQGHUW�LP�9HUKlOWQLV�]X�KLHUI�U�YRUKDQGHQHQ�5HVVRXUFHQ�
%HLVSLHODQZHQGXQJ�3LVD'LH�$XVOLHIHUXQJ� GHV�3URGXNWV\VWHPV� VROO� LQ� HLQHP�KDOEHQ� -DKU� HUIROJHQ��(UVWHV�6RIWZDUHSURGXNW�VROO�KLHUEHL�3LVD�.HUQ VHLQ��'DKHU�EHNRPPW�HV�GHQ�IU�KHVW�P|JOL�FKHQ� $QIDQJV]HLWSXQNW�� .HUQNRPSHWHQ]HQ� KLQVLFKWOLFK� 5HVVRXUFHQ� KDEHQ� VLFK� LQ�GHU�HUVWHQ�9HUVLRQ�QRFK�QLFKW�JHELOGHW��VR�GDVV�OHGLJOLFK�JOHLFKZHUWLJH�5HVVRXUFHQ�YHUWHLOW�ZHUGHQ�P�VVHQ��3LVD�.HUQ�XQG�3LVD�$%DVLV�EHNRPPHQ�]XVDPPHQ�]XQlFKVW�DOOH� QRWZHQGLJHQ�5HVVRXUFHQ� ]XJHVSURFKHQ�� GD� GLHVH�0RGXOH�*UXQGODJH� I�U� GLH�VWUDWHJLVFKHQ�.HUQNRPSHWHQ]HQ�VLQG��9HUI�JEDUH�5HVVRXUFHQ�VROOHQ�LQ�$XIZDQGV�HLQKHLWHQ� JHPHVVHQ� ZHUGHQ�� 'LHVH� ZHUGHQ� VSlWHU� ]XU� JUREHQ� $EVFKlW]XQJ� GHU�(QWZLFNOXQJVDXIZlQGH�HLQ]HOQHU�$QIRUGHUXQJHQ�YHUZHQGHW��)�U�GLH�HUVWH�9HUVLRQ�YRQ�3LVD�.HUQ VROOHQ����$XIZDQGVHLQKHLWHQ�]XU�9HUI�JXQJ�VWHKHQ�
$��� =XRUGQXQJ�YRQ�$QIRUGHUXQJHQ�]X�6\VWHPPRGXOHQ(QWVFKHLGXQJ =XRUGQXQJ�YRQ�$QIRUGHUXQJHQ�]X�6\VWHPPRGXOHQ5 6\VWHPVWUDWHJHQ��7HFKQLVFKHV�0DUNHWLQJ��6\VWHPPRGXOSODQHU�EHWH LOLJW�2 � $VSHNWH��9DULDWLRQVW\SHQ�XQG�$QIRUGHUXQJHQ �JHILOWHUW��]XJHK|ULJH�$VVR]LDWLRQHQ�GHILQLHUW���VLHKH�$EVFKQLWWH���������������������� 6\VWHPDUFKLWHNWXU� �GHILQLHUW��/HLWOLQLHQ�GHU�6\VWHPPRGXOH� IHVWJHOHJW�� �VLHKH�$ E�VFKQLWW�������
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. :HVHQWOLFKH�.ULWHULHQ�I�U�GLH�9HUWHLOXQJ�YRQ�$QIRUGHUXQJHQ�VLQG�GLH�/HLWOLQLHQ�XQG�]XJHWHLOWH�.HUQNRPSHWHQ]HQ� GHU� HLQ] HOQHQ� 6\VWHPPRGXOH��'DU�EHU� KLQDXV� LVW� HLQH�JHULQJH�9HUQHW]XQJ� YRQ� 6\VWHPPRGXOHQ� DXIJUXQG� XQWHUVFKLHGOLFKHU�$VVR]LDWLRQHQ�DQ]XVWUHEHQ�( 0RGXOVFKQLWWVWHOOHQ�]ZLVFKHQ�6\VWHPPRGXOHQ�VLQG� IHVWJHOHJW��(V� LVW�GHILQLHUW��ZH O�FKH� 6\VWHPPRGXOH� 0RGXOVFKQLWWVWHOOHQ� IRUGHUQ� XQG� ZHOFKH� GLHVH� HUI�OOHQ� VROOHQ��$QIRUGHUXQJHQ� VLQG� DXI� 6\VWHPPRGXOH� XQG�0RGXOVFKQLWWVWHOOHQ� YHUWHLOW� �YJO�� $ E�VFKQLWW� ��������'XUFK�GLHVH�9HUWHLOXQJ� LVW�QRFK�QLFKW�HQWVFKLHGHQ��GDVV�GLH�6\VWH P�PRGXOH� WDWVlFKOLFK� GLHVH� $QIRUGHUXQJHQ� UHDOLVLHUHQ� ZHUGHQ�� 'LHVH� (QWVFKHLGXQJ�ZLUG� LQ� GHU� $NWLYLWlW� $XVZDKO� ]X� UHDOLVLHUHQGHU� $QIRUGHUXQJHQ� XQG� 9DULDWLRQHQJHIlOOW�$5 5ROOHQ��2 (QWVFKHLGXQJVREMHNWH��. %HZHUWXQJVNULWHULXP��( (QWVFKHLGXQJVHUJHEQLV�XQG�$ $QOHLWXQJHQ�9RUODJHQ(QWVFKHLGXQJVSUREOHP��,Q�GHU�0DUNWVLFKW�VLQG�$QIRUGHUXQJHQ�QRFK�QLFKW�6\VWHPPRG X�OHQ�]XJHRUGQHW��0LW�GHU�=XRUGQXQJ�YRQ�$QIRUGHUXQJHQ�]X�6\VWHPPRGXOHQ�ZLUG�IHVWJ H�OHJW�� ZHOFKH� 6\VWHPPRGXOH� ZHOFKH� $QIRUGHUXQJHQ� UHDOLVL HUHQ� VROOHQ�� 'DEHL� NDQQ� VLFK�HLQH�$QIRUGHUXQJ DXI�PHKUHUH�6\VWHPPRGXOH�DXVZLUNHQ�RGHU�DOWHUQDWLY�LQ�XQWHUVFKLHGO L�FKHQ�6\VWHPPRGXOHQ�UHDOLVLHUW�ZHUGHQ�
=LHOIXQNWLRQ� (LQH�RSWLPDOH�=XRUGQXQJ�YRQ�$QIRUGHUXQJHQ�RULHQWLHUW�VLFK�DQ�GHU�1lKH�GHU� ]XJHRUGQHWHQ�$QIRUGHUXQJHQ� ]X� GHQ�/HLWOLQLHQ� GHU�6\VWHPPRGXOH� HLQHU�P|JOLFKVW�JHULQJHQ�9HUQHW]XQJ�XQWHUVFKLHGOLFKHU�6\VWHPPRGXOH�XQG�HLQHP�KRKHQ�:LHGHUYHUZH Q�GXQJVJUDG�YRQ�.HUQHQ�YRQ�$QIRUGHUXQJHQ�
9RUJHKHQVZHLVH� 'LH�=XRUGQXQJ�YRQ�$QIRUGHUXQJHQ�]X�6\VWHPPRGXOHQ�HUIROJW�LQ�]ZHL�6WXIHQ�� ,Q� GHU� HUVWHQ� 6WXIH� ZLUG� GLH� 9H UWHLOXQJ� GHU� $QIRUGHUXQJHQ� DXI� HLQ]HOQH� 6RI W�ZDUHSURGXNWH�YRUJHQRPPHQ��'DPLW�ZLUG�GLH�.XQGHQVLFKW�DXI�GDV�HQWVWHKHQGH�3URGXN W�V\VWHP�GRNXPHQWLHUW��(LQ�.XQGH�NDQQ�VHLQH�LQGLYLGXHOOH�.RQILJXUDWLRQ�GXUFK�GHQ�.DXI�XQWHUVFKLHGOLFKHU�6RIWZDUHSURGXNWH�GHV�3URGXNWV\VWHPV�]XVDPPHQVWHOOHQ�
,Q�GHU�]ZHLWHQ�6WXIH�ZHUGHQ�GLH�$QIRUGHUXQJHQ�VR�YHUWHLOW��ZLH�VLH�DQVFKOLH�HQG�DXFK�I�U�GLH� (QWZLFNOXQJ� JHSODQW� ZHUGHQ� VROOHQ�� 'D]X� ZHUGHQ� ]ZLVFKHQ� GHQ� 6\VWHPPRGXOHQ�0RGXOVFKQLWWVWHOOHQ� GHILQLHUW��PLW� GHUHQ�+LOIH�6\VWHPPRGXOH�$QIRUG HUXQJHQ� DQ� DQGHUH�6\VWHPPRGXOH� GHOHJLHUHQ� N|QQHQ�� $QVFKOLH�HQG� HUIROJW� HLQH� =XRUGQXQJ� YRQ�$QIRUG H�UXQJHQ�]X�GHQ�0RGXOVFKQLWWVWHOOHQ��'DPLW�ZLUG�HLQGHXWLJ�GRNXPHQWLHUW��ZHOFKH�6\VWH P�PRGXOH� GLH� (UI�OOXQJ� GHOHJLHUWHU� $QIRUGHUXQJHQ� EHQ |WLJHQ� XQG� ZHOFKH� 6\VWHPPRGXOH�GHOHJLHUWH�$QIRUGHUXQJHQ�HUI�OOHQ�VROOHQ�
%HLVSLHODQZHQGXQJ�3LVD,Q�$QKDQJ�'�± =XRUGQXQJ�GHU�$QIRUGHUXQJHQ�]X�6\VWHPPRGXOHQ VLQG�EHLVSLHOKDI�WH�=XRUGQXQJHQ�YRQ�$QIRUGHUXQJHQ�]X�GHQ�6RIWZDUHSURGXNWHQ�3LVD�.HUQ�XQG�3LVD�$GUHVV� DQJHJHEHQ�� ,Q� HLQHP� HUVWHQ� 6FKULWW�ZXUGHQ� KLHU]X� GLH� $QIRUGHUXQJHQ� VR�YHUWHLOW�� DOV� RE� HLQH� LVROLHUWH� (QWZLFNOXQJ� GHU� 6RIWZDUHSURGXNWH� HUIROJHQ�Z�UGH��+LHUEHL�ZXUGHQ�YRU�DOOHP�GLH�/HLWOLQLHQ�EHDFKWHW��'DKHU�EHNRPPW�3LVD�.HUQ�DOOH�$QIRUGHUXQJHQ� ]XJHVFKULHEHQ�� GLH� ]XU� (UI�OOXQJ� GHU� %DVLVIXQNWLRQDOLWlW� ]XU�9HUVHQGXQJ�YRQ�,QIRSRVW�GLHQHQ��+LHU]X� LVW�DXFK�HLQH�5HLKH�YRQ�$GUHVVYHUDUEHL�WXQJVIXQNWLRQHQ�Q|WLJ��3LVD�$GUHVV�KLQJHJHQ�HUKlOW�OHGLJOLFK�$GUHVVYHUDUEHLWXQJV�
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IXQNWLRQHQ��+LHUEHL�VLQG�DEHU�DXFK�YLHOH�VSH]LILVFKH�$QIRUGHUXQJHQ�HQWKDOWHQ��GLH��EHU� GLH� HLJHQWOLFKHQ� .HUQDQIRUGHUXQJHQ� GHU� ,QIRSRVWYHUVHQGXQJ� KLQDXVJHKHQ��8PJHNHKUW�ZHUGHQ� DQGHUH�$QIRUGHUXQJHQ� DXVJHVSDUW�� GLH� VSH]LILVFK� I�U� GLH�$G�UHVVYHUDUEHLWXQJ� I�U� ,QIRSRVW� VLQG�� (UVW� LP� ]ZHLWHQ� 6FKULWW� ZXUGHQ� JHPHLQVDPH�$QIRUGHUXQJHQ� GHU� EHLGHQ� 0RGXOH� DXI� DJJUHJLHUWH� $QIRUGHUXQJHQ� XQG� 0RGXO�VFKQLWWVWHOOHQ�YHUWHLOW��$EELOGXQJ��� ]HLJW�GLH� UHVXOWLHUHQGH�6\VWHPDUFKLWHNWXU� ]X�VDPPHQ�PLW�GHQ�0RGXOVFKQLWWVWHOOHQ�
3LVD�*UR�
3LVD�'LUHNW 0�

3LVD�$%DVLV

3LVD�.HUQ 3LVD�$GUHVV0�
0�

3LVD�*UR�
3LVD�'LUHNW 0�

3LVD�$%DVLV

3LVD�.HUQ 3LVD�$GUHVV0�
0�

$EELOGXQJ��� ± ([WHUQH�6LFKW�GHU�6\VWHPDUFKLWHNWXU�YRQ�3LVD
$��� (QWZLFNOXQJVRULHQWLHUWH�%HZHUWXQJ�I�U�$QIRUGHUXQJHQ9RUDUEHLW (QWZLFNOXQJVRULHQWLHUWH�%HZHUWXQJ�I�U�$QIRUGHUXQJHQ6 9RUDUEHLW�I�U�(QWVFKHLGXQJHQ�GHU�JHQHUHOOHQ�5HDOLVLHUXQJ�XQG�GHU�9HUVLRQVSO DQXQJYRQ�$QIRUGHUXQJHQ5 6\VWHPVWUDWHJH��6\VWHPPRGXOSODQHU�XQG�(QWZLFNOHU��(QWZLFNOHU�VLQG�LQ�HUVWHU�/LQLH�I�U�GLH�%HXUWHLOXQJ�YRQ�5HDOLVLHUXQJVDXIZlQGHQ�Q|WLJ�2 $QIRUGHUXQJHQ��JHILOWHUW MD�( (UJHEQLV� LVW� HLQH� HQWZLFNOXQJVRULHQWLHUWH� %HZHUWXQJ� �VLHKH� $EV FKQLWW� ����� GHU� EH�WUDFKWHWHQ�$QIRUGHUXQJHQ��.ULWHULHQ�KLHU]X�ZXUGHQ�LQ�$EVFKQLWW� ��� JHPHLQVDP�PLW�.ULWHULHQ� ]XU�%HZHUWXQJ� GHV�9HUNDXIVHUIROJV� YRUJHVWHOOW� �YJO�� YRUKHUJHKHQGHQ�$ E�VFKQLWW��������$ :LH�]XU�HQWZLFNOXQJVRULHQWLHUWHQ�%HZHUWXQJ�N|QQHQ�DXFK�KLHU�GLH�LQ� .DSLWHO�� YRU�JHVWHOOWHQ�0HWKRGHQ�YHUZHQGHW�ZHUGHQ��)�U�$XIZDQGVVFKlW]XQJHQ�N|QQHQ�0HWK R�GHQ�GHU�.RVWHQVFKlW]XQJ�YHUZHQGHW�ZHUGHQ��YJO ��]�%��>:.��@��
6 (QWVFKHLGXQJVVLWXDWLRQ��5 5ROOHQ��2 9RUDUEHLWVREMHNW��( 9RUDUEHLWVHUJHEQLV�XQG�$ $QOHLWXQJHQ�9RUODJHQ0RWLYDWLRQ��:LH� GLH� YHUNDXIVRULHQWLHUWH� %HZHUWXQJ� I�U� $QIRUGHUXQJHQ� ZLUG� GLH� HQ W�ZLFNOXQJVRULHQWLHUWH� %HZHUWXQJ� LQ� HLQHU� HLJHQHQ�$NWLYL WlW� GXUFKJHI�KUW�� =LHOH� GHU� HQ W�ZLFNOXQJVRULHQWLHUWHQ� %HZHUWXQJ� VLQG� HLQHUVHLWV� GLH� ,GHQWLILNDWLRQ� GHV� WHFKQLVFKHQ�:HUWHV�HLQHU�$QIRUGHUXQJ�XQG�DQGHUHUVHLWV�GLH�$EVFKlW]XQJ�YRQ�$XIZDQG�XQG�(IIL]LHQ]�
9RUJHKHQ��$OV�*HJHQVW�FN� ]XU� YHUNDXIVRULHQWLHUWHQ�%HZHUWX QJ� I�U�$QIRUGHUXQJHQ�DXV�$EVFKQLWW� ����� ZHUGHQ� KLQVLFKWOLFK� GHU� HQWZLFNOXQJVRULHQWLHUWHQ� %HZHUWXQJ� HEHQIDOOV�7HLOH�GHU�HUVWHQ�EHLGHQ�6FKULWWH�GHU�3RUWIROLR �0HWKRGH�DQJHZHQGHW��%HZHUWXQJHQ�ZH UGHQ�KLHU� KLQVLFKWOLFK� GHU� .ULWHULHQ 7HFKQLVFKH�:HUWLJNHLW XQG� $XIZDQG� XQG� (IIL]LHQ] �YJO��$EVFKQLWW� ����� HUVWHOOW�� $XFK� GLHVH� %HZHUWXQJ� NDQQ� ZLH� VFKRQ� GLH� YHUNDXIVRULHQWLHUWH�%HZHUWXQJ� VRZRKO� I�U� GLH�$XVZDKO� YRQ�$QIRUGHUXQJHQ� DOV� DXFK� ]XU�9HUVLRQVSODQXQJ�
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YHUZHQGHW�ZHUGHQ��(LQ�7HLO�GHU�HQWZLFNOXQJVRULHQWLHUWHQ�%HZHUWXQJ�LVW�GLH�JUREH�6FKl W�]XQJ�YRQ�(QWZLFNOXQJVDXIZlQGHQ��+LHUEHL�P�VVHQ�KDXSWVlFKOLFK�YHUVFKLHGHQH�$VVR]L D�WLRQHQ� DGlTXDW� EHU�FNVLFKWLJW�ZHUGHQ��%HLVSLHOVZHLVH�YHUXUVDFKW�GLH�5HDOLVLHUXQJ�HLQHU�$QIRUGHUXQJ� $� $XIZlQGH� I�U� GLH� 5HDOLVLHUXQJ� HLQHU� NRUUHOLHUWHQ� $QIRUG HUXQJ� %�� 'D�GLHVH�$XIZlQGH�QXU�DXIWUHWHQ��ZHQQ�$QIRUGHUXQJ�$�UHDOLVLHUW�ZLUG��ZHUGHQ�GLHVH�GLHVHU�$QIRUGHUXQJ�]XJHUHFKQHW��)�U�SHUPDQHQWH�$QIRUGHUXQJHQ�HUIROJW�NHLQH�HQWZLFNOXQJVRU L�HQWLHUWH�%HZHUWXQJ��)�U�VLH�ZLUG�DEKlQJLJ�YRQ�GHU�DNWXHOOHQ�0DUNWE HZHUWXQJ�IHVWJHOHJW��ZLH�YLHO�$XIZDQG�VLH�YHUXUVDFKHQ�G�UIHQ�
%HLVSLHODQZHQGXQJ�3LVD,Q� $QKDQJ� '� ± (LQ]HOEHZHUWXQJHQ� DXVJHZlKOWHU� $QIRUGHUXQJHQ VLQG� DQDORJ� ]X�GHQ� YHUNDXIVRULHQWLHUWHQ� %HZHUWXQJHQ� DXFK� (LQ]HOEHZHUWXQJHQ� HQWZLFNOXQJVRUL�HQWLHUWHU�.ULWHULHQ�DQJHJHEHQ��HEHQIDOOV�GLUHNWH�6NDOHQEHZHUWXQJ�PLW���ELV���EH�ZHUWHW��� 9LHOH� $QIRUGHUXQJHQ� VLQG� KLHU� PLW� PLWWOHUHU� WHFKQLVFKHU� :HUWLJNHLW�EHZHUWHW��'LHV�N|QQWH�HLQ�,QGL]�GDI�U�VHLQ��GDVV�EHLP�+HUDXVDUEHLWHQ�YRQ�$QIRUGH�UXQJHQ�]X�ZHQLJ�$XJHQPHUN�DXI�$QIRUGHUXQJHQ�PLW�GHP�=LHO�GHU�WHFKQLVFKHQ�8Q�WHUVW�W]XQJ� GHU� 6RIWZDUHHQWZLFNOXQJ� JHOHJW� ZXUGH�� .RQVHTXHQWHUZHLVH� N|QQWHQ�$NWLYLWlWHQ�]XP�+HUDXVDUEHLWHQ�DXV�4XHOOHQ�XQG�.DQlOHQ�IRUFLHUW�ZHUGHQ��GLH�HLQH�,GHQWLILNDWLRQ� WHFKQLVFK�ZHUWYROOHU�$QIRUGHUXQJHQ� YHUVSUHFKHQ�� ,P�%HLVSLHO�ZLUG�MHGRFK�GHU�(LQIDFKKHLW�KDOEHU�GDYRQ�DXVJHJDQJHQ��GDVV�DOOH�4XHOOHQ�XQG�.DQlOH�DXVUHLFKHQG�JHQXW]W�ZXUGHQ��$EELOGXQJ��� ]HLJW�GDV�]XJHK|ULJH�7HLOSRUWIROLR��'LH�$FKVH� $XIZDQG� XQG� (IIL]LHQ]� HQWVSULFKW� LQ� GLHVHP� %HLVSLHO� HLQHU� JUREHQ� UHLQHQ�$XIZDQGVVFKlW]XQJ��$QGHUH�LQ�$EVFKQLWW���� YRUJHVFKODJHQH�.ULWHULHQ�VSLHOHQ�KLHU�DOVR� NHLQH�5ROOH�JHVSLHOW��'LH�:HUWH�GLHVHU�$FKVH�HQWVSUHFKHQ�VRPLW�GHQ�EHL�GHU$NWLYLWlW $��� 3ODQXQJ� YRQ�5HVVRXUFHQ� XQG�(QWZLFNOXQJV]HLWHQ HUZlKQWHQ�$XI�ZDQGVHLQKHLWHQ�

(QWZLFNOXQJVRULHQWLHUWH�.ULWHULHQ

$XIZDQG�XQG�(IIL]LHQ]

7HFK
QLVFK

H�:H
UWLJNH

LW

JHULQJ

KRFK

KRFK

$EELOGXQJ��� ± (QWZLFNOXQJVRULHQWLHUWH�%HZHUWXQJ�YRQ�3LVD
$��� $XVZDKO�]X�UHDOLVLHUHQGHU�$QIRUGHUXQJHQ�XQG�9DULDWLRQHQ(QWVFKHLGXQJ $XVZDKO�]X�UHDOLVLHUHQGHU�$QIRUGHUXQJHQ�XQG�9DULDWLRQHQ5 6\VWHPVWUDWHJH��6WUDWHJLVFKHV�0DUNHWLQJ��7HFKQLVFKH�0DUNHWLQJ��6\VWHPPRGXOSO D�QHU�XQG�(QWZLFNOHU2 � 6\VWHPDUFKLWHNWXU��GHILQLHUW�XQG�5HVVRXUFHQ YHUWHLOW���VLHKH�$EVFKQLWW�������� $QIRUGHUXQJHQ� �DJJUHJLHUW� ]X�6\VWHPPRGXOHQ��$VVR]LDWLRQ�]X�YHUNDXIVRULHQWLH U�WHU�XQG�]X�HQWZLFNOXQJVRULHQWLHUWHU�%HZHUWXQJ��%HZHUWXQJHQ�GHILQLHUW���VLHKH�$ E�
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VFKQLWWH������������� 9DULDWLRQHQ�XQG�$EKlQJLJNHLWHQ��GHILQLHUW���VLHKH�$EVFKQLWW� ������. (QWVFKHLGHQG� I�U�GLH�$XVZDKO�YRQ�$QIRUGHUXQJHQ� VLQG�GLH� LQ�GHQ�9RUDUEHLWHQ�J H�ZRQQHQHQ� %HZHUWXQJHQ� GHU� $QIRUGHUXQJHQ DXV� YHUNDXIVRULHQWLHUWHU� XQG� DXV� HQ W�ZLFNOXQJVRULHQWLHUWHU�6LFKW��( $OV�(QWVFKHLGXQJVHUJHEQLV�LVW�IHVWJHKDOWHQ��ZHOFKH�$QIRUGHUXQJHQ�WDWVlFKOLFK�UHDO L�VLHUW�ZHUGHQ�VROOHQ��=XVlW]OLFK�H[LVWLHUW� I�U� MHGH�GLHVHU�$QIRUGHUXQJHQ�HLQH�%HZH U�WXQJ��YJO��$EVFKQLWW�����$ =XU�8QWHUVW�W]XQJ�GHU�9HUKDQGOXQJ�NDQQ�GLH�LQ�$EVFKQLWW� ��� YRUJHVWHOOWH�3RUWIROLR�0HWKRGH�KHUDQJH]RJHQ�ZHUGHQ�5 5ROOHQ��2 (QWVFKHLGXQJVREMHNWH��. %HZHUWXQJVNULWHULXP��( (QWVFKHLGXQJVHUJHEQ LV�XQG�$ $QOHLWXQJHQ�9RUODJHQ(QWVFKHLGXQJVSUREOHP��'XUFK� GLH� JUREH� )LOWHUXQJ� ZXUGHQ� OHGLJOLFK� $QIRUGHUXQJHQ�DXVJHILOWHUW��GLH�]XP�=HLWSXQNW�GHU�)LOWHUXQJ�PLW�6LFKHUKHLW�QLFKW� I�U�GHQ�*HVDPWHUIROJ�HLQHV�3URGXNWV\VWHPV� UHOHYDQW�ZDUHQ��'LH�$XVZDKO�]X�UHDOLV LHUHQGHU�$QIRUGHUXQJHQ� LVW�QXQ�HLQ�]ZHLWHU�)LOWHUXQJVVFKULWW��0LW�GHQ�]XVlW]OLFK�JHZRQQHQHQ�(UNHQQWQLVVHQ�DXV�GHQ�YRUJHODJHUWHQ�$NWLYLWlWHQ� VROO� QXQ� HQGJ�OWLJ� �EHU� GLH�5HDOLVLHUXQJ� YRQ�$QIRUGHUX QJHQ�HQWVFKLHGHQ�ZHUGHQ��'LH�(QWVFKHLGXQJ� VROO� GDEHL� DXV� HLQHP V\VWHPZHLWHQ�%OLFNZLQNHO�HUIROJHQ�� 'DPLW� ZLUG� YHUPLHGHQ�� GDVV� �EHUJUHLIHQGH� $QIRUG HUXQJHQ� LQ� YHUVFKLHGHQHQ�6\VWHPPRGXOHQ�XQWHUVFKLHGOLFK�EHKDQGHOW�ZHUGHQ��8P�9LVL RQHQ�I�U�N�QIWLJH�9HUVLRQHQ�HQWZLFNHOQ�]X�N|QQHQ��ZLUG�GLHVH�$XVZDKO�XQDEKlQJLJ�YRQ�WDWVlFKOL FKHQ�=HLW� XQG�.RV�WHQUHVWULNWLRQHQ�HLQHU�9HUVLRQVSO DQXQJ�JHPDFKW�
=LHOIXQNWLRQ� 'DV� (QWVFKHLGXQJVDUJXPHQW� ZLUG� LQ� HLQHU� 9HUKDQGOXQJ�� ZLH� VLH� LQ��.DSLWHO� � YRUJHVWHOOW�ZLUG�� HUPLWWHOW�� ,P�0LWWHOSXQNW� VWHKW� KLHUEHL� HLQH�.RPSURPLV VELO�GXQJ�XQWHUVFKLHGOLFKHU�=LHOYR UVWHOOXQJHQ�EHWHLOLJWHU�5ROOHQ�
5HVWULNWLRQHQ�:HVHQWOLFKH�5HVWULNWLRQHQ�HUJHEHQ�VLFK�DXV�YHUVFKLHGHQHQ�$VVR]LDWLRQHQ�]ZLVFKHQ� $QIRUGHUXQJHQ�� $VSHNWHQ� XQG� 9DULDWLRQHQ� �YJO�� $EVFKQLWWH� ������� ����� XQG���������%HL�$QIRUGHUXQJHQ��GLH�DQGHUH� EHQ|WLJHQ� VLQG�HQWVSUHFKHQG�DVVR]LLHUWH�$QIRUG H�UXQJHQ�DXV]XZlKOHQ��)�U� HUZDUWHWH 9DULDWLRQHQ�PXVV�PLQGHVWHQV�HLQH�GDYRQ�DX VJHZlKOW�ZHUGHQ��:LUG�HLQH�$QIRUGHUXQJ�UHDOLVLHUW�GLH�PLW�HLQHU�DQGHUHQ� � NRUUHOLHUW�� VR� LVW�GLHVH�.RUUHODWLRQ�DGlTXDW�EHL�GHU�DQGHUHQ�$QIRUGHUXQJ�]X�EHU�FNVLFKWLJHQ�XVZ�
9RUJHKHQVZHLVH� %HL� EHQ|WLJW�$VVR]LDWLRQHQ�]ZLVFKHQ�$QIRUGHUXQJHQ�P�VVHQ�YRQHL Q�DQGHU�DEKlQJLJH�$QIRUGHUXQJHQ�JOHLFK] HLWLJ�DXVJHZlKOW�ZHUGHQ��%HL�9DULDWLRQHQ� LVW�]X�EHU�FNVLFKWLJHQ�� GDVV� VLFK� (QWZLFNOXQJVDXIZlQGH� ]ZLVFKHQ� GHU� HUVWHQ� 9DULDWLRQ� HLQHV�9DULDWLRQVW\SHQ�XQG�ZHLWHUHQ�9DULDWLRQHQ�XQWHUVFKHLGHQ��:lKUHQG�I�U�GLH�HUVWH�9DULDW L�RQ�]XVlW]OLFK�GHU�JHPHLQVDPH�.HUQ�HQWZL FNHOW�ZHUGHQ�PXVV��VFKODJHQ�EHL�MHGHU�ZHLWHUHQ�9DULDWLRQ� OHGLJOLFK� GLH�5HDOLVLHUXQJVDXIZlQGH�GHU�6SH]LILND� ]X�%XFKH��'DU�EHU�KLQDXV�KDW�GLH�.RUUHODWLRQ�]ZLVFKHQ�9DULDWLRQHQ�HUKHEOLFKH�$XVZLUNXQJHQ�DXI�]X�UHDOLVLHUH QGH�$QIRUGHUXQJHQ��ZLH�EHUHLWV�LQ�$EVFKQLW W������ HUOlXWHUW�ZRUGHQ�LVW��)�U�HLQH�SHUPDQHQWH�$QIRUGHUXQJ�ZLUG�EHLP�HUVWHQ�$XIWUHWHQ�DQKDQG� LKUHU�0DUNWEHGHXWXQJ��EHU� LKUH�5HDO L�VLHUXQJ�HQWVFKLHGHQ��'DQDFK�JLOW�VLH�DXWRPDWLVFK�LQ�MHGHU�9HUVLRQ�DOV�JHSODQW�
=XU�8QWHUVW�W]XQJ�GHU�$XVZDKO�ZLUG�DXV�GHU�YHUNDXIVRULHQWLHUWHQ�XQG�GHU�HQWZLFNOXQJ V�RULHQWLHUWHQ�%HZHUWXQJ�HLQ�3RUWIROLR�HQWVSUHFKHQG�GHP�]ZHLWHQ�6FKULWW�GHU�%HZHUWXQJ V�PHWKRGH�DXV�$EVFKQLWW� ����� JHELOGHW��(QWVSUHFKHQG�GHP�GULWWHQ�%HZHUWXQJVVF KULWW�ZLUG�



���

DQKDQG�GHV�3RUWIROLRV�GLH�%HZHUWXQJ�HLQ]HOQHU�$QIRUGHUXQJHQ�YHUKDQGHOW��YJO��$EVFKQLWW��������
%HLVSLHODQZHQGXQJ�3LVD,Q�$EELOGXQJ��� LVW�GDV�DXV�GHQ�7HLOSRUWIROLRV�DXV�$EELOGXQJ����XQG�$EELOGXQJ���HUPLWWHOWH�*HVDPWSRUWIROLR�GDUJHVWHOOW��'LH�$FKVHQZHUWH�GHU�EHLGHQ�'LPHQVLRQHQ�ZXUGHQ� GXUFK� JHZLFKWHWH� 6XPPHQELOGXQJ� HUPLWWHOW��%HL� GHQ� YHUNDXIVRULHQWLHUWHQ�.ULWHULHQ�ZXUGHQ�'ULQJOLFKNHLW� XQG�0DUNWEHGHXWXQJ� DOV� JOHLFKZHUWLJ� HLQEHUHFK�QHW�� )�U� HQWZLFNOXQJVRULHQWLHUWH�.ULWHULHQ�ZXUGHQ� KLQJHJHQ� GLH� WHFKQLVFKH�:HU�WLJNHLW� PLW� GHP� )DNWRU� ���� XQG� $XIZDQG�(IIL]LHQ]� PLW� ���� HLQEHUHFKQHW�� GD� GLH�WHFKQLVFKH�:HUWLJNHLW�HLQH�JHULQJH�'LIIHUHQ]LHUEDUNHLW�DXIZHL�W��'DV�UHVXOWLHUHQGH�3RUWIROLR�]HLJW��GDVV�MHGH�HLQ]HOQH�$QIRUGHUXQJ�XQWHUVFKLHGOLFK�HLQJHVWXIW�ZHUGHQ�NRQQWH��%HL�GHU� HUVWHQ�$XIVWHOOXQJ�GHV�*HVDPWSRUWIROLRV�ZDU�GLHV�QLFKW�GHU�)DOO��)�U�$QIRUGHUXQJHQ�PLW�JOHLFKHP�:HUW�ZXUGH�GDKHU�HLQ�GLUHNWHU�9HUJOHLFK�GXUFK�JHI�KUW�� ZDV� ]XU� 8PZHUWXQJ� YHUVFKLHGHQHU� (LQ]HOEHZHUWXQJHQ� I�KUWH�� .ULWLVFKH�.DQGLGDWHQ� ]XU� $XVZDKO� VLQG� $QIRUGHUXQJHQ� YRQ� JHULQJHP� YHUNDXIVRULHQWLHUWHQ�XQG�JOHLFK]HLWLJ�JHULQJHP�WHFKQLVFKHQ�:HUW��-H�QDFK�6WUDWHJLH�NDQQ�PDQ�KLHU]X�LP�3RUWIROLR� YHUVFKLHGHQH� %HUHLFKH� HLQEH]LHKHQ�� ,P� %HLVSLHO� VROOHQ� KLHU]X� GLH� YLHU�)HOGHU��GLH�JOHLFK]HLWLJ�XQWHUKDOE�GHU�0LWWH�GHU�YHUNDXIVRULHQWLHUWHQ�XQG�OLQNV�GHU�0LWWH�GHU�HQWZLFNOXQJVRULHQWLHUWHQ�.ULWHULHQ�OLHJHQ��]lKOHQ��.ULWLVFKH�$QIRUGHUXQ�JHQ�VLQG�GHPQDFK�$����$����$���XQG�$���
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$EELOGXQJ��� ± 3RUWIROLREHZHUWXQJ�I�U�DXVJHZlKOWH�$QIRUGHUXQJHQ�YRQ�3LVD'D�$���XQG�$���YROO� LQ�GLHVHP�%HUHLFK�VLQG��ZHUGHQ�GLHVH�I�U�GLH�6WDQGDUGVRIW�ZDUH�QLFKW�EHU�FNVLFKWLJW��)�U�GHUDUWLJH�$QIRUGHUXQJHQ�N|QQWH� LP�(LQ]HOIDOO�PLW�GHQ� HQWVSUHFKHQGHQ� .XQGHQ� �EHU� HLQH� VSH]LILVFKH� $QSDVVXQJ� LQ� GHVVHQ� $XIWUDJ�YHUKDQGHOW�ZHUGHQ��'HU�5HVW�GHU�$QIRUGHUXQJHQ�VROO�LQ�GHU�ZHLWHUHQ�(QWZLFNOXQJ�EHU�FNVLFKWLJW�ZHUGHQ�



���

$��� 'HILQLWLRQ�GHU�6\VWHPVWUDWHJLH(QWVFKHLGXQJ 'HILQLWLRQ�GHU�6\VWHPVWUDWHJLH5 6\VWHPVWUDWHJH��6\VWHPPRGXOSODQHU2 � 6\VWHPDUFKLWHNWXU��GHILQLHUW���VLHKH�$EVFKQLWW� ������� 5HVVRXUFHQ��N�QIWLJH�3ODQXQJ��GHILQLHUW�. $OV�.ULWHULHQ�N|QQHQ�7HQGHQ]HQ��GLH�DXV�GHU�0DUNW VWUDWHJLH�DEJHOHLWHW�ZRUGHQ�VLQG��YHUZHQGHW�ZHUGHQ��:LFKWLJH�7HQGHQ]HQ�VROOWHQ�LQ�N�QIWLJHQ�(QWZLFNOXQJHQ�LP�3U R�GXNWV\VWHP�EHU�FNVLFKWLJW�ZH UGHQ( 'DV�(QWVFKHLGXQJVHUJHEQLV� LVW� HLQH� DNWXDOLVLHUWH� 6\VWHPVWUDWHJLH�� LQ� GHU� ]XPLQGHVW�6FKZHUSXQNWH�GHU�(QWZLFNOXQJ�GHU�HLQ]HOQHQ�9HUVLRQHQ�LQQHUKDOE�GHV�3ODQXQJVK R�UL]RQWV�GHILQLHUW�VLQG��/DQJIULVWLJH�9LVLRQHQ�VLQG�YRQ�GLHVHU�$NWLYLWlW�QLFKW�XQPLWWH O�EDU�EHWURIIHQ��'LHVH�ZHUGHQ�EHUHLWV�YRU�GHU�,QLWLLHUXQJ�GHV�3URGXNWV\VWHPV�IHVWJHOHJW�XQG�JHJHEHQHQIDOOV�JHVRQGHUW�DNW XDOLVLHUW�$ � 0DUNVWUDWHJLH��HUNHQQEDUH�7HQGHQ]HQ���VLHKH�$EVFKQLWW� ������ 6\VWHPVWUDWHJLH��DOWH�9HUVLRQ���VLHKH�$EVFKQLWW� ����5 5ROOHQ��2 (QWVFKHLGXQJVREMHNWH��. %HZHUWXQJVNULWHULXP��( (QWVFKHLGXQ JVHUJHEQLV�XQG�$ $QOHLWXQJHQ�9RUODJHQ(QWVFKHLGXQJVSUREOHP��=XU�8QWHUVW�W]XQJ�GHU�'HILQLWLRQ�GHU�(QWZLFNOXQJVVLFKW�PXVV�GLH�6\VWHPVWUDWHJLH�YRU�GLHVHU�$NWLYLWlW�DXI�GHQ�QHXHVWHQ�6WDQG�JHEUDFKW�ZHUGHQ��'D]X�P�VVHQ� LQQHUKDOE� GHV� LQ� GHU� 6\VWHPDUFKLWHNWXU� IHV WJHKDOWHQHQ� 3ODQXQJVKRUL]RQWV�6FKZHUSXQNWH�I�U�HLQ]HOQH�9HUVLRQHQ�IHVWJHOHJW�ZHUGHQ�
=LHOIXQNWLRQ� %HL�GHU�'HILQLWLRQ�GHU�6\VWHPVWUDWHJLH�LVW�NHLQH�)HVWOHJXQJ�HLQHU�HLQGHXW L�JHQ�=LHOIXQNWLRQ�P|JOLFK��'D�GLH�6\VWHPVWUDWHJLH�VHOEVW�VHKU�YDJH�)RUPXOLHUXQJHQ�HQ W�KlOW��LVW�KLHU�DXFK�NHLQH�NODUH�$UJXPHQWDWLRQ�P| JOLFK�
1HXH�3URGXNWH�HQWVWHKHQ�HQWZHGHU�GDQQ��ZHQQ�GLH�%HGHXWXQJ�PDQFKHU�0DUNWVHJPHQWH�]XQLPPW�XQG�GDI�U�QHXH�SURGXNWH[WHUQH�9DULDWLRQHQ�HUVWHOOW�ZHUGHQ�RGHU�DXIJUXQG�YRQ�,QQRYDWLRQHQ��'DV�9HUVFKPHO]HQ� YRQ� 3 URGXNWHQ� LVW� GDQQ� QRWZHQGLJ��ZHQQ� EHVWHKHQGH�0DUNWVWUXNWXUHQ�VLFK�lQGHUQ�XQG�GDKHU�VWlUNHU�YHU]DKQW�VLQG��3URGXNWH�YHUVFKZLQGHQ�EHL�DEQHKPHQGHU�0DUNWEHGHXWXQJ�RGHU�EHL�HLQHU�DOOJHPHLQHQ�6WUDWHJLHXPRULHQWLHUXQJ�
9RUJHKHQVZHLVH� :LH� DXFK� EHLP� ,QQRYDWLRQVPDQDJHPHQW� �YJO�� $EVFKQLWW� ������� NDQQ�DXFK�EHL�GHU�'HILQLWLRQ�GHU�6\VWHPVWUDWHJLH�VFKZHU�HLQH�V\VWHPDWLVFKH�9RUJHKHQVZHLVH�IHVWJHOHJW�ZHUGHQ�� =XPLQGHVW� MHGRFK� VLQG�EHL�GHU�)HVWO HJXQJ�HLQHU�6\VWHPVWUDWHJLH�GDV�YRUKDQGHQH�6\VWHP�XQG DOWH�6\VWHPVWUDWHJLHQ�]X�EHU�FNVLFKWLJHQ��XP�QLFKW�XQQ|WLJ�JU R��H�bQGHUXQJVDXIZlQGH�]X�YHUXUV DFKHQ�
%HLVSLHODQZHQGXQJ�3LVD)�U�GLH�6\VWHPVWUDWHJLH�I�U�3LVD�ZLUG�IHVWJHOHJW��GDVV�GLH�HUVWHQ�9HUVLRQHQ�YRQ�GHU�(UI�OOXQJ�GHU�.HUQNRPSHWHQ]HQ�JHSUlJW� VHLQ� VROOHQ�� ,Q�GHU�HUVWHQ�6\VWHPYHUVLRQ�VROO�GDKHU�HUVW�3LVD�.HUQ�DXVJHOLHIHUW�ZHUGHQ��GDQQ�3LVD�$GUHVV��+LHUEHL�LVW�GDU�DXI�]X�DFKWHQ��GDVV��GLH�ZHVHQWOLFKHQ�$QIRUGHUXQJHQ�HUI�OOW�VLQG��'LH�DQGHUHQ�EHL�GHQ� 6RIWZDUHSURGXNWH� VROOHQ� HUVW� LQ� GHU� QDFKIROJHQGHQ� 6\VWHPYHUVLRQ� LQ� GLH�3ODQXQJ�PLWHLQEH]RJHQ�ZHUGHQ�



���

����� 'HILQLWLRQ�GHU�(QWZLFNOXQJVVLFKW'HU�OHW]WH�$EVFKQLWW�GLHVHV�.DSLWHOV�VWHOOW�OHGLJOLFK�HLQH�HLQ]HOQH�$NWLYLWlW�YRU��GLH�'HI L�QLWLRQ� GHV� (QWZLFNOXQJVVLFKW�� 'LHVH� $NWLYLWlW� ZLUG� SDUDOOHO� I�U� MHGHV� 6\VWHPPRGXOH�GXUFKJHI�KUW�
$��� 'HILQLWLRQ�GHU�(QWZLFNOXQJVVLFKW(QWVFKHLGXQJ 'HILQLWLRQ�GHU�(QWZLFNOXQJVVLFKW5 6\VWHPPRGXOSODQHU��(QWZLFNOHU2 � 6\VWHPDUFKLWHNWXU� �]X� 6\VWHPPRGXOHQ� DJJUHJLHUWH� $QIRUGHUXQJHQ�� 5HVVRXUFHQ�XQG�(QWZLFNOXQJV]HLW�]XJHRUGQHW���VLHKH�$EVFKQLWW� ������%HZHUWXQJ�]XU�5HDOLVLHUXQJ�DXVJHZlKOWHU�$QIRUGHUXQJHQ��YJO��$EVFKQLWW� ����. %HL� GHU� 9HUWHLOXQJ� GHU� $QIRUGHUXQJHQ� DXI� YHUVFKLHGHQH� 6\VWHPPRGXO �9HUVLRQHQ�PXVV��]ZLVFKHQ�VWUDWHJLVFKHQ�XQG�RSHUDWLYHQ�EH]LH KXQJVZHLVH�]ZLVFKHQ�PDUNWRULH Q�WLHUWHQ� HQWZLFNOXQJVRULHQWLHUWHQ� .ULWHULHQ� XQWHUVFKLHGHQ� ZHUGHQ�� (LQ� 9RUVFKODJ�HLQHU� .ULWHULHQOLVWH� ]XU� JHJHQVHLWLJHQ� %HZHUWXQJ� YRQ� $QIRUGHUXQJHQ� ZLUG� LQ� $ E�VFKQLWW���� YRUJHVWHOOW��,Q�PDQFKHQ�)lOOHQ�VLQG�GLH�0DUNWEHGHXWXQJ�XQG�GHU�(QWZLF N�OXQJVDXIZDQG�DEKlQJLJ�YRQ�GHU�9HUVLRQ�LQ�GHU�VLH�UHDOLVLHUW�ZHUGHQ��'LHV�PXVV�EHL�GHU�%HZHUWXQJ�]XVlW]OLFK�EHU�FNVLFKWLJW�ZHUGHQ�( 'LH� LQ� $EVFKQLWW� ����� HUOlXWHUWH� (QWZLFNOXQJVVLFKW� UHSUlVHQWLHUW� GDV� OHW]WHQGO LFKH�(QWVFKHLGXQJVHUJHEQLV� GLHVHU� 3KDVH�� (V� N|QQHQ� KLHUI�U� XQWHUVFKLHGOLFKH�$OWHUQDW L�YHQ�JHELOGHW�ZHUGHQ�$ � 3RUWIROLR�0HWKRGH� ]XU� %HZHUWXQJ� DXV� $EVFKQLWW� ����� OLQHDUH� 2SWLPLHUXQJ� XQG�5XFNVDFN�0HWKRGH�]XU�3ULRULVLHUXQJ��YJO��> -XQ��@�� 6\VWHPVWUDWHJLH� �$Q]DKO� H[SOL]LWHU� 9HUVLRQHQ� GHILQLHUW�� VFKULWWZHLVH� 3ODQXQJ�IHVWJHOHJW���VLHKH�$EVFKQLWW������5 5ROOHQ��2 (QWVFKHLGXQJVREMHNWH��. %HZH UWXQJVNULWHULXP��( (QWVFKHLGXQJVHUJHEQLV�XQG�$ $QOHLWXQJHQ�9RUODJHQ
(QWVFKHLGXQJVSUREOHP��$XIJDEH�GHU�'HILQLWLRQ�GHU�(QWZLFNOXQJVVLFKW� LVW�GLH�3O DQXQJ�N�QIWLJHU�9HUVLRQHQ�YRQ�6\VWHPPRGXOHQ��'D]X�P�VVHQ�DOOH�]XU�5HDOLVLHUXQJ�YRUJHVHK H�QHQ�$QIRUGHUXQJHQ�DXI� 9HUVLRQHQ�YHUWHLOW�ZHUGHQ��'LH�3ODQXQJ�GHU�9HUVLRQHQ�HLQ]HOQHU�6\VWHPPRGXOH� HUIROJW�ZHLWJHKHQG�SDUDOOHO��'DEHL�P�VVHQ� MHGRFK� LQ�GHQ�QDFKIROJHQGHQ�$EVFKQLWWHQ�HUNOlUWH�5HVWULNW LRQHQ�EHU�FNVLFKWLJW�ZHUGHQ��
=LHOIXQNWLRQ� =LHOIXQNWLRQ�LVW�GHU�ODQJIULVWLJH�(UI ROJ�GHV�3URGXNWV\VWHPV��-H�QDFK�DNWXH O�OHU�6LWXDWLRQ�N|QQHQ�%HZHUWXQJVNULWHULHQ�DXV�$EVFKQLWW� ��� XQWHUVFKLHGOLFK�VWDUN�JHZLFK�WHW�ZHUGHQ�
5HVWULNWLRQHQ� +DXSWVlFKOLFKH� 5HVWULNWLRQHQ� VLQG� HLQHP� 6\VWHPPRGXO� ]XJHRUGQHWH�5HVVRXUFHQ� XQG� ]X� EHU�FNVLFKWLJHQGH� =HLWUHVWULNWLRQHQ�� %HL� GHU� SDUDOOHOHQ� :HLWHUHQ W�ZLFNOXQJ�PXVV�GDQHEHQ�DXFK�GLH�.RSSOXQJ�YHUVFKL HGHQHU�6\VWHPPRGXOH��YJO��$EVFKQLWW��������EHU�FNVLFKWLJW�ZHUGHQ��'DU�EHU�KLQDX V�VLQG�EHL�GHU�9HUVLRQVSODQXQJ�GLH�JOH LFKHQ�5HVWULNWLRQHQ�KLQVLFKWOLFK�$VVR]LDWLRQHQ�]X�EHDFKWHQ��ZLH�EHUHLWV�EHL�GHU�$NWLYLWlW� $XV�ZDKO�]X�UHDOLVLHUHQGHU�$QIRUGHUXQJHQ�XQG�9DULDWLRQHQ�DXV�$EVFKQLWW� ����� EHVFKULHEHQ�ZXUGH�



���

'LH�K|FKVWH�)OH[LELOLWlW�EHL�GHU�SDUDOOHOHQ�(QWZLFNOXQJ�ZLUG�GDQQ�HUUHLFKW��ZHQQ�VHOEVW�$QIDQJV�XQG�)HUWLJVWHOOXQJV]HLWSXQNWH�HLQ]HOQHU�9HUVLRQHQ�YHUVFKLHGHQHU�6\VWHPPRGXOH�XQDEKlQJLJ� YRQHLQDQGHU� VLQG��:HJHQ� GHU�.RSSOXQJ� N|QQHQ� 6\VWHPPRGXOH� QLF KW� YROO�VWlQGLJ�YRQHLQDQGHU�XQDEKlQJLJ�HQWZLFNHOW�ZHUGHQ��'HU�*UDG�GHU�$EKlQJLJNHLW�ZLUG�LQ�GHU� 3UD[LV� GXUFK� %HGLQJXQJHQ� IHVWJHOHJW�� GLH� MHGHV� 6\VWHPPRGXO� LQ� GHU� (QWZLFNOXQJ�HLQ]XKDOWHQ�KDW�:LUG� HLQ� 6\VWHPPRGXO� S 6� ZHLWHUHQWZLFNHOW� VR� VWHOOW� HV� DQ� HLQ� ]X� LKP�JHNRSSHOWHV�6\VWHPPRGXO� T 6� QHXH�$QIRUGHUXQJHQ��'D�VLFK� S LQ� VHLQHU�:HLWHUHQWZLFNOXQJ�DXI�GLHVH�VW�W]W��PXVV�EHNDQQW� VHLQ��ZHOFKH�GDYRQ� LQ�GHU�QHXHQ�9HUVLRQ�YRQ� T HUI�OOW�VHLQ�ZHUGHQ��'DKHU�PXVV�YRU�GHU�HQGJ�OWLJHQ�9HUVLRQVSODQXQJ�YRQ� S PLW�GHQ�(QWZLFNOHUQ�YRQ� T �EHU�GLH�9HUVLRQHQ�GHU�(UI�OOXQJ�HLQ]HOQHU�$QIRUGHUXQJHQ�GHU�0RGXOVFKQLWWVWHOOH�YHUKDQGHOW�ZHUGHQ�8QDEKlQJLJ�GDYRQ�NDQQ�EHL�$XVOLHIHUXQJ�YRQ� S QLFKW�GDYRQ�DXVJHJDQJHQ�ZHUGHQ��GDVV�T HEHQIDOOV� EHUHLWV� LQ� GHU� QHXHQ�9HUVLRQ� DP�0DUNW� YHUI�JEDU� LVW��8PJHNHKUW� VROO� GLH�QHXH�9HUVLRQ�YRQ� S XQPLWWHOEDU�QXW]EDU�VHLQ��(LQ�6\VWHPPRGXO�VROOWH�GDKHU�VR�HQWZ L�FNHOW�ZHUGHQ��GDVV�HV�PLW�]XPLQGHVW�GHQ�OHW]WHQ�EHUHLWV�DP�0DUNW�YHUI�JEDUHQ�9HUVLRQHQ�JHNRSSHOWHU�6\VWHPPRGXOH�]XVDPPHQDUEHLWHQ�NDQQ��$XV�0DUNHWLQJVLFKW�ZlUH�HV�GDU�EHU�KLQDXV� DXFK� Z�QVFKHQVZHUW�� GDVV� 6\VWHPPRGXOH� DXFK�PLW� QRFK� lOWHUHQ� 6\VWHPPRGXO �9HUVLRQHQ�]XVDPPHQDUEHLWHQ�N|QQHQ��'DGXUFK�N|QQWHQ�.XQGHQ�PLW�EHUHLWV�LQVWDOOLHUWHQ�lOWHUHQ� 6\VWHPPRGXOHQ� DXFK� GLH� QHXHUH�9HUVLRQ� HLQHV� 6\VWHPPRGXOV� S QXW]HQ�� RKQH�DQGHUH�6\VWHPPRGXOH�HUQHXHUQ�]X�P�VVHQ��'LH�(LQKDOWXQJ�GHU�.RPSDWLELOLWlW�HLQHV�6\ V�WHPPRGXOV�PLW�lOWHUHQ�9HUVLRQHQ�DQGHUHU�6\VWHPPRGXOH�EHGHXWHW�PHLVW�EHVWLPPWH�$X I�ZlQGH��'DKHU�PXVV�GLH�)RUGHUXQJ�QDFK�GHU�=XVDPPHQDUEHLW�YRQ�6\VWHPP RGXOHQ�DXI�EHVWLPPWH�8PIlQJH�EHVFKUlQNW�ZHUGHQ��*UXQGVlW]OLFKH�,GHH�LVW�KLHUEHL��GDVV�QXU�EHL�6\ VWHPPRGXO�9HUVLRQHQ� ÄQDKH³ ]XVDPPHQOLHJHQGHU� 6\VWHPDUFKLWHNWXU �9HUVLRQHQ� �YJO�� 'HILQLWLRQ� LQ�$EVFKQLWW��������GLH�=XVDPPHQDUEHLW�JDUDQWLHUW�ZHUGHQ�PXVV� 'LH�1lKH�ZLUG�GXUFK�HLQH�QDW�UOLFKH�=DKO��GHU�VRJHQDQQWHQ�9HUVLRQVIHQVWHUOlQJH��DXVJHGU�FNW�+LHU]X�PXVV�GLH�LQ�$EVFKQLWW� ����� GHILQLHUWH�.RSSOXQJ�]ZLVFKHQ�6\VWHPPRGXOHQ��DX V�JHGU�FNW�GXUFK�GDV�3UlGLNDW� � � �ZRUNWRJHWKHU S T ��DXI�GLH�.RSSOXQJ�]ZLVFKHQ�6\VWHPPR�GXO�9HUVLRQHQ� YHUIHLQHUW� ZHUGHQ�� 'D]X� ZLUG� ]XQlFKVW� GDV� 3UlGLNDW�� � �X YYHUVLRQVZRUNWRJHWKHU S T HLQJHI�KUW�'HILQLWLRQ��.RSSOXQJ�YRQ�6\VWHPPRGXO�9HUVLRQHQ6HLHQ� S�T 6� � 6\VWHPPRGXOH� XQG� �X Y 9� 9HUVLRQVLGHQWLILNDWRUHQ�� :HLWHU� VHLHQ�PLW� XIRUGS0 XQG� XHUIS0 � GLH�0RGXOVFKQLWWVWHOOHQ�9HUVLRQHQ� EH]HLFKQHW�� GLH� HLQH� 6\V�WHPPRGXO�9HUVLRQ XS IRUGHUW�E]Z��HUI�OOW� �YJO��$EVFKQLWW� ��������=ZHL�6\VWHPPR�GXO�9HUVLRQHQ� XS XQG� YT DUEHLWHQ�JHQDX�GDQQ ]XVDPPHQ �RGHU VLQG�JHNRSSHOW����LQ�=HLFKHQ� � � �X YYHUVLRQVZRUNWRJHWKHU S T ��ZHQQ�JLOW��� �X Y Y XIRUG HUI IRUG HUIZ S Z T Z T Z SZ 9 P 0 P 0 P 0 P 0� � � � � �� � �



���

'LHV�EHGHXWHW�LQIRUPHOO��GDVV�]ZHL�6\VWHPPRGXO �9HUVLRQHQ� XS XQG� YT ]XVDPPHQDUEHL�WHQ��ZHQQ�]ZLVFKHQ� LKQHQ�HLQH�JHPHLQVDPH�0 RGXOVFKQLWWVWHOOHQ�9HUVLRQ�H[LVWLHUW��'LHV�EHGHXWHW�� GDVV� GLHVH� EHLGHQ� 6\VWHPPRGXOH� JHPHLQVDP� HLQVHW]EDU� VLQG�� :HQQ� MHGRFK�QLFKW�EHLGH�6\VWHPPRGXOH�]XU�JOHLFKHQ�6\VWHPDUFKLWHNWXU �9HUVLRQ�JHK|UHQ��VR�EHGHXWHW�GLHV�HLQHQ�UHGX]LHUWHQ�)XQNWLRQVXPIDQJ�I�U�PLQGHVWHQV�HLQHV�GHU�EHLGHQ�6\ VWHPPRGXOH�'DPLW�NDQQ�GLH�YHUVLRQLHUWH�.RSSOXQJ�]ZLVFKHQ�6\VWHPPRGXOHQ�GHI LQLHUW�ZHUGHQ�+LOIVGHILQLWLRQ��6XEVHTXHQ]6HL� 0 HLQH� GLVNUHWH�0HQJH��'DQQ� LVW� 1 0� � JHQDX�GDQQ�HLQH�6XEVHTXHQ]� YRQ�0 �� � � �VXEVHTOLVW 1 0 ZHQQ�JLOW�� PLQ� � � � �0O 1 O 1 P 1 O VXFF P� � � �� � �
'HILQLWLRQ� 9HUVLRQLHUWH�.RSSOXQJ�]ZLVFKHQ�6\VWHPPRGXOHQ6HLHQ� S�T 6� � 6\VWHPPRGXOH�� 9 GLH� 0HQJH� YRQ� 9HUVLRQVLGHQWLILNDWRUHQ� XQG�

69 9� � GLH� 0HQJH� YRQ� 6\VWHPYHUVLRQVLGHQWLILNDWRUHQ� �'HILQLWLRQHQ� VLHKH� $E�VFKQLWW��������XQG�Q�GLH�9HUVLRQVIHQVWHUOlQJH��'DQQ�DUEHLWHQ ]ZHL�6\VWHPPRGXOH�LQ�HLQHP�YHUVLRQLHUWHQ�3URGXNWV\VWHP 6 �JHQDX�GDQQ�]XVDPPHQ �RGHU�VLQG�JHNRS�SHOW���LQ�=HLFKHQ� Q��� TSHUZRUNWRJHWK ��ZHQQ�JLOW�� � �� � � � � � �6 6
X Z Y Z X YZ 6\QFK Z 6\QFK

6\QFK 9 6\QFK Q VXEVHTOLVW 6\QFK 9X Y 9 S 6 T 6 YHUVLRQVZRUNWRJHWKHU S T� �
� � � � º� � � �* *

=XU�(UOlXWHUXQJ�GLHVHU�'HILQLWLRQ�
x GLH�0HQJH� 6\QFK V\PEROLVLHUW�Q DXIHLQDQGHUIROJHQGH�6\VWHPYHUVLRQVLGHQWLILNDW RUHQ
x �6\QFKZ Z6� UHSUlVHQWLHUW� DOOH� 6\VWHPPRGXO �9HUVLRQHQ�� GLH� ]X� 6\VWHPDUFKLWHNWXU �9HUVLRQHQ�PLW�6\VWHPYHUVLRQVLGHQWLILNDWRU�DXV� 6\QFK DJJUHJLHUW�VLQG�
x Q��� TSHUZRUNWRJHWK JLOW�JHQDX�GDQQ��ZHQQ�I�U�MH�]ZHL�6\VWHPPRGXOH� �S T 6� EH�OLHELJH�6\VWHPPRGXO�9HUVLRQHQ�]XVDPPHQDUEHLWHQ�N|QQHQ��VREDOG�EHLGH�VLFK�LQQH U�KDOE�HLQHU�9HUVLRQVIHQVWHU OlQJH�Q DXIHLQDQGHUIROJHQGHU�6\VWHPDUFKLWHNWXU�9HUVLRQHQ�EHILQGHQ�
'DV�IROJHQGH�%HLVSLHO�LOOXVWULHUW�GLHVHQ�6DFKYHUKDOW�QRFK�HLQPDO�
%HLVSLHO�,Q� $EELOGXQJ� �� VLQG� GUHL� DXIHLQDQGHUIROJHQGH� 6\VWHPDUFKLWHNWXU�9HUVLRQHQ� GHV�3URGXNWV\VWHPV�36\VWHP� DXV�$EVFKQLWW� ������ XQG ]XJHK|ULJH�9HUVLRQHQ� GHU� 6\V�WHPPRGXOH�3��XQG�%�GDUJHVWHOOW��(LQH�.DQWH�]ZLVFKHQ�]ZHL�.QRWHQ�UHSUlVHQWLHUW�GLH� YHUVLRQVZRUNWRJHWKHU�%H]LHKXQJ� ]ZLVFKHQ� ]ZHL� 6\VWHPPRGXO�9HUVLRQHQ�� 'LH�9HUVLRQVIHQVWHUOlQJH�EHWUlJW�KLHU� �Q� ��=XU�(UI�OOXQJ�YRQ �� � �ZRUNWRJHWKHU 3� %PXVV� ]XP�%HLVSLHO� 6\VWHPPRGXO� 3�� LQ�9HUVLRQ�9�����PLW� 6\VWHPPRGXO� %� LQ� GHQ�



���

9HUVLRQHQ� 9������ 9����� XQG� 9����� ]XVDPPHQDUEHLWHQ�� 'DJHJHQ� LVW� NHLQH� =XVDP�PHQDUEHLW�PLW�6\VWHPPRGXO�%�LQ�GHQ�9HUVLRQHQ�9������9�����]X�JDUDQWLHUHQ�

$EELOGXQJ��� ± =XVDPPHQDUEHLW�DXIHLQDQGHUIROJHQGHU�6\VWHPYHUVLRQHQ
$OV�.RQVHTXHQ]� GHU�.RSSOXQJ�PXVV� HLQ�6\VWHPPRGXO� DXFK�GDQQ� ODXIIlKLJ� VHLQ��ZHQQ�PDQFKH� YRQ� LKP� �EHU�0RGXOVFKQLWWVWHOOHQ� JHIRUGHUWH�$QIRUGHUXQJHQ� QLFKW� HUI�OOW�ZH U�GHQ��-H�QDFK�,QVWDOODWLRQ�PXVV�DOVR�HLQH�6\VWHPPRGXO �9HUVLRQ� YS PLW�IHVWHP� Y 9� PLW�JHNRSSHOWHQ� 6\VWHPPRGXO�9HUVLRQHQ� XT PLW� XQWHUVFKLHGOLFKHP� X 9� ]XVDPPHQDUEHL�WHQ�� GLH� XQWHUVFKLHGOLFKH� $QIRUGHUXQJHQ� HUI�OOHQ�� 8P� GDV� ]X� EHZHUNVWHOOLJHQ�� P�VVHQ�DOVR�I�U� YS KLQVLFKWOLFK�GHU�1XW]XQJ�GHU�$QIRUGHUXQJHQ�YRQ�0RGXOVFKQLWWVWHOOHQ�9D ULD�WLRQHQ�JHELOGHW�ZHUGHQ��)�U�GLH�(QWZLFNOXQJ�LQ�HLQHP�YHUVLRQLHUWHQ�3URGXNWV\ VWHP�ZLUG�LQ�GLHVHU�$UEHLW�JHIRUGHUW�
(QWZLFNOXQJVD[LRP��$V\QFKURQH�(QWZLFNOXQJ�HLQHV�3URGXNWV\VWHPV6HL� 6 HLQ� 3URGXNWV\VWHP� XQG� 6�TS� ]ZHL� 6\VWHPPRGXOH�� )�U� GLH� DV\QFKURQH�(QWZLFNOXQJ�HLQHV�3URGXNWV\VWHPV�ZLUG�JHIRUGHUW�

Q��� TSHUZRUNWRJHWK �XQG�9HUVLRQVIHQVWHUOlQJH� �tQ �
(LQH�)HQVWHUOlQJH�YRQ� �tQ EHGHXWHW��GDVV�6\VWHPPRGXOH�GHV�OHW]WHQ�6\VWHPYHUVLRQ VL�GHQWLILNDWRUHQ�Y XQG�VHLQHV�9RUJlQJHUV��Y����GLH�YHUVLRQVZRUNWRJHWKHU�(LJHQVFKDIW�HUI�O�OHQ�P�VVHQ��'DPLW�ZLUG�GXUFK�GLHVHV�$[LRP�]XJHVLFKHUW��GDVV�6\VWH PSURGXNW�9HUVLRQHQ��GLH�6SH]LDOLVLHUXQJ�YRQ�6\VWHPPRGXO �9HUVLRQHQ� LQ�$QDORJLH� ]X�6\VWHPSURGXNWHQ�XQG�6\VWHPPRGXOHQ�� VRIRUW� QDFK� GHU�)HUWLJVWHOOXQJ�YHUNDXIW�ZHUGHQ�N|QQHQ��8QDEGLQJEDUH�9RUDXVVHW]XQJ�GDI�U�LVW�GLH�=XVLFKHUXQJ��GDVV�HLQ�3URGXNW�PLW�MHZHLOV�PLQGHVWHQV�HLQHU�9HUVLRQ�DOOHU�DQGHUHQ�3URGXNWH�]XVDPPHQDUEHLWHQ�NDQQ�

Q �36\VWHP9���
36\VWHP9����
36\VWHP9����

3��9�����
3��9�����3��9������� %��9�����%��9�����

3��9����� %��9�����%��9�����

3��9����� %��9�����

Q �36\VWHP9���
36\VWHP9����
36\VWHP9����

3��9�����
3��9�����3��9������� %��9�����%��9�����

3��9����� %��9�����%��9�����

3��9����� %��9�����

3��9�����
3��9�����3��9������� %��9�����%��9�����

3��9����� %��9�����%��9�����

3��9����� %��9�����



���

%HLVSLHO�$QJHQRPPHQ�3��DXV�$EELOGXQJ��� ZLUG�LQ�9HUVLRQ�9�����YRU�9HUVLRQ�9������YRQ�%�DXVJHOLHIHUW��,Q�GLHVHP�)DOO�NDQQ�3��EHL�(LQKDOWXQJ�GHU�RELJHQ�5HJHO�LQ�.RPELQD�WLRQ�PLW�% 9�����RGHU�9�����LQVWDOOLHUW�ZHUGHQ��'DQQ�NDQQ�WHLOZHLVH�QXU�UHGX]LHUWH�)XQNWLRQDOLWlW� YRQ� 3�� DEJHUXIHQ� ZHUGHQ�� ZHQQ� 3�� YRQ� 9����� �EHU� HLQH�0RGXO�VFKQLWWVWHOOHQ�9HUVLRQ�QHXH�$QIRUGHUXQJHQ�IRUGHUW��'LH�:DKO� GHU� ULFKWLJHQ� )HQVWHUOlQJH� KlQJW� YRQ�0DUNHWLQJ]LHOHQ� XQG� DVVR]LLHUWHQ� (Q W�ZLFNOXQJVDXIZlQGHQ�DE��-H�JU|�HU�GLH�9HUVLRQVIHQVWHUOlQJH��GHVWR�K|KHU�VLQG�GLH�0DUN W�FKDQFHQ� HLQ]HOQHU� 6\VWHPSURGXNWH�� 'LHVH� N|QQHQ� GDQQ� DXFK� PLW� XPVR� PHKU� lOWHUHQ�EHUHLWV� LQVWDOOLHUWHQ�6\VWHPSURGXNWHQ�]XVDPPHQ�HLQJHVHW]W�ZHUGHQ��8PJHNHKUW�HUK|KHQ�VLFK�JOHLFK]HLWLJ� GLH�NRUHOOLHUWHQ�(QWZLFNOXQJVDXIZlQGH��'LH�9HUVLRQVIHQVWHUOlQJH�ZLUG�VWUDWHJLVFK� IHVWJHOHJW� XQG� EOHLEW� LP�1RUPDOIDOO� �EHU� GLH� JHVDPWHQ� (QWZLFNOXQJV]\NOHQ�HLQHV�3URGXNWV\VWHPV�XQYHUlQGHUW�
'LH� .RSSOXQJ� YRQ� 6\VWHPPRGXOHQ� EHHLQIOXVVW� GLH� 9HUVLRQVSODQXQJ� HLQ]H OQHU� 6\VWHP�PRGXOH� LQ�]ZHLIDFKHU�+LQVLFKW��(LQHUVHLWV�P�VVHQ�GLH�LQQHUKDOE�HLQHU�0RGXOVFKQLWWVWH O�OHQ�9HUVLRQ� ]X� UHDOLVLHUHQGHQ� $QIRUGHUXQJHQ� PLW� GHU� 9HUVLRQVSODQXQJ� GHV� GDPLW�JHNRSSHOWHQ� 6\VWHPPRGXOV� YHUKDQGHOW� ZHUGHQ�� $QGHUHUVHLWV� PXVV� MHGHV� 6\VWHPPRGXO�GLH� =XVDPPHQDUEHLW� PLW� YHUVFKLHGHQHQ� 9HUVLRQHQ� JHNRSSHOWHU� 6\VWHPPRGXOH� EHU�F N�VLFKWLJHQ��
9RUJHKHQVZHLVH� ,Q� GLH� 9HUVLRQVSODQXQJ� ZHUGHQ� DOOH� ]XU� 5HDOLVLHUXQJ� DX VJHZlKOWHQ�$QIRUGHUXQJHQ�HLQEH]RJHQ��YJO��$NWLYLWlW� $XVZDKO�]X�UHDOLVLHUHQGHU�$QIRUGHUXQJHQ DXV�$EVFKQLWW� �������� =XHUVW� HUIROJW� GLH� )HVWOHJXQJ� HUODXEWHU� $XIZlQGH� YRQ� SHUPDQHQWHQ�$QIRUGHUXQJHQ�� )�U� GLH� GDQQ�QRFK�]XU�9HUI�JXQJ� VWHKHQGHQ�$XIZlQGH�HUIROJW� DQKDQG�GHU�%HZHUWXQJHQ�VXN]HVVLYH�GLH�9HUVLRQVSODQXQJ�I�U�YHUEUDXFKEDUH� $QIRUGHUXQJHQ��YJO��$EVFKQLWW���������,Q�GHU�QlFKVWHQ�6\VWHPPRGXO �9HUVLRQ�ZHUGHQ�QDFK�DEVWHLJHQGHP�:HUW�VR�YLHOH�$QIRUGHUXQJHQ�HLQJHSODQW��ZLH�GLHV� DXIJUXQG�GHU�YHUI�JEDUHQ�5HVVRXUFHQ�XQG�=HLW�P|JOLFK�LVW��=XU�3ODQXQJ�ZHUGHQ�GL H�$XIZDQGVFKlW]XQJHQ�I�U�GLH�5HDOLVLHUXQJ�HL Q�]HOQHU�$QIRUGHUXQJHQ�DXV�$EVFKQLWW������ PLWHLQEH]RJHQ�
+DEHQ� $QIRUGHUXQJHQ� HLQH� UHODWLY� KRKH� :LFKWLJNHLW�� YHUXUVDFKHQ� MHGRFK� JOHLFK]H LWLJ�HLQHQ� KRKHQ�5HDOLVLHUXQJVDXIZDQG�� VR� N|QQHQ GLHVH� JHJHEHQHQIDOOV� LQ�0XOWL �9HUVLRQV�$QIRUGHUXQJHQ� �YJO��$EVFKQLWW� ������� DXIJHWHLOW�ZHUGHQ��$XIJUXQG�ZHFKVHOVHLWLJHU�(L Q�IO�VVH� ]ZLVFKHQ� 6\VWHPPRGXOHQ�PXVV� GLH� 9HUVLRQVYHUWH LOXQJ� GHU�$QIRUGHUXQJHQ� DXFK�PLW� DQGHUHQ� 6\VWHPPRGXOHQ� DEJHJOLFKHQ� ZHUGHQ�� =XU� VXN]HVV LYHQ� 3ODQXQJ� NDQQ� GLH�REHQ� HUZlKQWH�5XFNVDFN�0HWKRGH�KHUDQJH]RJHQ�ZHUGHQ��*HJHE HQHQIDOOV� OlVVW� VLFK�GLH�=LHOIXQNWLRQ� DXFK�PDWKHPDWLVFK� IRUPXOLHUHQ�� VR�GDVV� DXFK�PLW�+LOIH�GHU� OLQHDUHQ�2SW L�PLHUXQJ� HLQH� RSWLPDOH� $QIRUGHUXQJ VYHUWHLOXQJ� JHIXQGHQ� ZHUGHQ� NDQQ�� 'DI�U� P�V VWHQ�MHGRFK�GLH�HUZlKQWHQ�5HVWULNWLRQ�LQ�DGlTXDWHU�:HLVH�EHU�FNVLFKWLJW�ZH UGHQ�
'LH�IHUWLJH�(QWZLFNOXQJVVLFKW�LVW�GLH�XQPLWWHOEDUH�%DVLV�]XU�ZHUN]HXJJHVW�W]WHQ�DXWRP D�WLVFKHQ�6SH]LILNDWLRQ�YRQ�$QIRUGHUXQJHQ��GLH�LQ $EVFKQLWW���� YRUJHVWHOOW�ZXUGH�
%HLVSLHODQZHQGXQJ�3LVD%HL�GHU�'HILQLWLRQ�GHU�(QWZLFNOXQJVVLFKW�YRQ�3LVD�.HUQ ZLUG�]XHUVW�GLH�SHUPDQHQ�WH�$QIRUGHUXQJ�$� PLW�]ZHL�$XIZDQGVHLQKHLWHQ�HLQJHSODQW��'DPLW VWHKHQ�QRFK����$XIZDQGVHLQKHLWHQ� �YJO�� $EVFKQLWW� ������� I�U� YHUEUDXFKEDUH� $QIRUGHUXQJHQ� ]XU�



���

9HUI�JXQJ��hEHU�0��XQG 0��JHNRSSHOWH�6\VWHPPRGXOH�ZHUGHQ�DXIJUXQG�GHU�6\V�WHPVWUDWHJLH��YJO��$EVFKQLWW��������IU�KHVWHQV�DE�GHU�QlFKVWHQ�9HUVLRQ�HQWZLFNHOW��'DKHU�HQWVWHKHQ�]XU�HUVWHQ�9HUVLRQ�QRFK�NHLQH�$EKlQJLJNHLWHQ��EHU�GLHVH�6FKQLWW�VWHOOHQ��'DJHJHQ�PXVV��EHU�0� YHUKDQGHOW�ZHUGHQ��ZHOFKH�$QIRUGHUXQJHQ�I�U�3L�VD�.HUQ LQ�GHU�DNWXHOOHQ�9HUVLRQ�YRQ�3LVD�$%DVLV HLQJHSODQW�ZHUGHQ�VROOHQ��(LQLJH�$QIRUGHUXQJHQ�VLQG�XQEHGLQJW�QRWZHQGLJ�I�U�3LVD�.HUQ�XQG�P�VVHQ�LQ�MHGHP�)DOO�EHUHLWV� EHL� GHVVHQ�$XVOLHIHUXQJ� UHDOLVLHUW� VHLQ��'DKHU�PXVV�3LVD�$%DVLV PLQGHV�WHQV�JOHLFK]HLWLJ�PLW�3LVD�.HUQ IHUWLJJHVWHOOW�VHLQ��'LH� 9HUVLRQVIHQVWHUOlQJH� VSLHOW� LQ� GHU� HUVWHQ� 9HUVLRQ� QRFK� NHLQH� 5ROOH�� )�U� GLH�]ZHLWH�9HUVLRQ�LVW�]XP�PRPHQWDQHQ�=HLWSXQNW�QRFK�QLFKW�DEVHKEDU��RE�KLHUDXV�HL�QH�ZHLWHUH�$QIRUGHUXQJ�EHU�FNVLFKWLJW�ZHUGHQ�PXVV�'LH�9HUKDQGOXQJ�DOOHU�DQGHUHQ�$QIRUGHUXQJHQ�HUJLEW� IROJHQGH�5HDOLVLHUXQJVHQW�VFKHLGXQJ�� =XHUVW� VROOHQ� DOOH� $QIRUGHUXQJHQ� PLW� PD[LPDOHU� %HZHUWXQJ� EHL� GHQ�YHUNDXIVRULHQWLHUWHQ�.ULWHULHQ�HLQJHSODQW�ZHUGHQ��$���$����$����$����$����$����$�����'LH�(LQ]HOYHUKDQGOXQJ�GHU�UHVWOLFKHQ�$QIRUGHUXQJHQ�HUJLEW��GDVV�]XVlW]OLFK�EHL�GHQ�]XU�9HUI�JXQJ�VWHKHQGHQ�5HVVRXUFHQ�QRFK�$���XQG�$�� UHDOLVLHUW�ZHUGHQ�VROOHQ��$QIRUGHUXQJHQ�$���$����$����$���$���XQG�$�� VROOHQ�I�U�GLH�]ZHLWH�9HU�VLRQ�HLQJHSODQW�ZHUGHQ��$XIJUXQG�GHU�%HGHXWXQJ�GHU�$QIRUGHUXQJHQ�ZLUG�GDU�EHU�KLQDXV� DXFK� QRFK� HQWVFKLHGHQ�� GDVV� GLH�$QIRUGHUXQJHQ�PLW�PD[LPDOHU� YHUNDXIV�RULHQWLHUWHU�%HZHUWXQJ�DXI�MHGHQ�)DOO�EHUHLWV�LQ�GHU�HUVWHQ�9HUVLRQ�UHDOLVLHUW�ZHU�GHQ� VROOHQ�� $OOH� DQGHUHQ� $QIRUGHUXQJHQ� VROOHQ� JHJHEHQHQIDOOV� DXI� GLH�QDFKIROJHQGH�9HUVLRQ�YHUVFKREHQ�ZHUGHQ�



���

.DSLWHO��
=XVDPPHQIDVVXQJ�XQG�$XVEOLFN
'LHVHV�DEVFKOLH�HQGH�.DSLWHO�IDVVW�GLH�ZHVHQWOLFKHQ�(UJHEQLVVH�GHU�YRUOLHJHQGHQ�$UEHLW�]XVDPPHQ�XQG�JLEW�HLQHQ�$XVEOLFN�DXI�N�QIWLJH�$UEHLWHQ��'LH�=XVDPPHQIDVVXQJ�HUIROJW�LQ�$EVFKQLWW� �����(LQ�hEHUEOLFN��EHU�GLH�0|JOLFKNHLW�]XU�3UD[LVHLQI�KUXQJ�ZLUG�LQ��$E�VFKQLWW� ��� JHJHEHQ�� 2IIHQH� ZLVVHQVFKDIWOLFKH� )UDJHVWHOOXQJHQ� ZHUGHQ� VFKOLH�OLFK� LQ�$EVFKQLWW���� HUOlXWHUW�
��� =XVDPPHQIDVVXQJ'DV�ZHVHQWOLFKH�(UJHEQLV�GLHVHU $UEHLW�LVW�HLQH�0HWKRGLN�I�U�GDV�5HTXLUHPHQWV�(QJLQH H�ULQJ� NRPSOH[HU� 6WDQGDUGVRIWZDUH�� GDV� GLH�:HFKVHOZLUNXQJHQ� XQWHUQHKPHU LVFKHU� =LHOH�PLW�GHP�0DUNWHLQIOXVV�DGlTXDW�EHU�FNVLFKWLJW�
8P�GLH�8QVLFKHUKHLW� �EHU�$QIRUGHUXQJHQ�GHU�JHVDPWHQ�%UHLWH�GHV�0DUNWHV�HLQ HU�6WDQ�GDUGVRIWZDUH�ZHLWJHKHQG�]X�UHGX]LHUHQ��ZXUGH�HLQ�9RUJHKHQVPRGHOO�]XP�V\VW HPDWLVFKHQ�+HUDXVDUEHLWHQ�DXV�XQWHUVFKLHGOLFKHQ�4XHOOHQ�XQG�.DQlOHQ�YRUJHVWHOOW��'DEHL�ZXUGHQ�I�U�MHGHQ� 4XHOOHQ� XQG� .DQDOW\S� HLJHQH� $NWLYLWlWHQ� YRUJHVFKODJHQ�� 8P� DXFK� ODQJIUL VWLJH�9LVLRQHQ�XQWHUVXFKHQ�]X�N|QQHQ��ZXUGH�HLQ�%H]XJ�]XP�,QQRYDWLRQVPDQDJHPHQW�KHUJ H�VWHOOW�� 'HP� =LHO� GHU� .XQGHQRULHQWLHUXQJ� XQG� GHU� 9LHOIDOW� LQGLYLGXHOOHU� $QIRUGHUX QJHQ�ZXUGH�GXUFK�GLH�0DUNWVLFKW�5HFKQXQJ�JHWUDJHQ��'LHVH�XQWHUVW�W]W�GLH�,GHQWLILNDWLRQ�YRQ�9DULDWLRQHQ�XQG�JHJHQVHLWLJHU�$EKlQJLJNH LWHQ�
9RUUDQJLJHV�=LHO�GHU�6\VWHPVLFKW�LVW�GLH�8QWHUVW�W]XQJ�HLQHU�ZHLWJHKHQG�SDUDOOHOHQ�(Q W�ZLFNOXQJ�HLQ]HOQHU�6\VWHPPRGXOH��XP�NXU]H�5HDNWLRQV]HLWHQ�DXI�GHP�VLFK�ZD QGHOQGHQ�0DUNW�]X�HUP|JOLFKHQ��'LHV�ZLUG�LP�0RGHOO� GHU�(QWZLFNOXQJVSURGXNWH�GXUFK�HLQH�SUl] L�VH�GHILQLHUWH�=XRUGQXQJ�YRQ�$QIRUGHUXQJHQ�]X�6\VWHPPRGXOHQ�XQG�0RGX OVFKQLWWVWHOOHQ�XQWHUVW�W]W��'DGXUFK�N|QQHQ�EHL�GHU�:HLWHUHQWZLFNOXQJ�HLQ]HOQHU�6\VWHPPRGXOH�$EKl Q�JLJNHLWHQ�]X�DQGHUHQ�6\VWHPPRGXOHQ�OHLFKW�LGHQWLIL ]LHUW�XQG�DGlTXDW�EHU�FNVLFKWLJW�ZH U�GHQ�� ,Q� GHU� 0DUNWVLFKW� XQG� LQ� GHU� 6\VWHPVLFKW� ZXUGHQ� DX�HUGHP� 0|JOLFKNHLWHQ� ]XU�:LHGHUYHUZHQGXQJ� YRQ� $QIRUGHUXQJHQ� PLW� GHP� =LHO� GHU� .RVWHQUHGXNWLRQ� LQWHJULHUW��+LHU]X�GLHQW� LQ�GHU�0DUNWVLFKW�GLH� ,GHQWLILNDWLRQ�JHPHLQVDPH U�.HUQH�YRQ�9DULDWLRQVW\�SHQ�� ,Q� GHU� 6\VWHPVLFKW� N|QQHQ� LQ� %DVLVPRGXOHQ� ZLHGHUYHUZHQGEDUH� $QIRUGHUX QJHQ�JHWUHQQW�YRQ�DQGHUHQ�6\VWHPPRGXOHQ�HQWZLFNHOW�ZHUGHQ�



���

,Q� GHU� 9HUVLRQVSODQXQJ� GHU� $QIRUGHUXQJHQ� GHU� (QWZLFNOXQJVVLFKW� ZLUG� YRUUDQJLJ� GLH�(LQKDOWXQJ�YRUJHJHEHQHU�=HLW� XQG�.RVWHQUHVWULNWLRQHQ�YHUIROJW��'LH�9HUWHLOXQJ�GHU�$ Q�IRUGHUXQJHQ� DXI� N�QIWLJH� 9HUVLRQHQ� HUIROJW� DQKDQG� HLQHU� DQ� GHQ� 8QWHUQHKPHQV]LHOHQ�RULHQWLHUWHQ�%HZHUWXQJ�GHU�$QIRUGHUXQJHQ��'XUFK�GLH�(QWZLFNOXQJVVLFKW�ZLUG�DXFK�HLQ�YRUDXVVFKDXHQGHV� 3ODQHQ� N�QIWLJHU� 9HUVLRQHQ� P|JOLFK�� ZDV� GLH� 5HGXNWLRQ� N�QIWLJHU�bQGHUXQJVDXIZlQGH�XQG�±]HLWHQ�XQWHUVW�W]W��
0LW�GHQ�SUlVHQWLHUWHQ�XQWHUVFKLHGOLFKHQ�6LFKWHQ�ZHUGHQ�YHUVFKLHGHQH�6FKZHUSXQNWH� LP�5HTXLUHPHQWV�(QJLQHHULQJ�JHVHW]W��*OHLFK]HLWLJ�VLQG�GLH�6LFKWHQ�MHGRF K�QLFKW�YRQHLQDQ�GHU�ÄLVROLHUW³�VRQGHUQ�HV�ILQGHQ�QDKWORVH�hEHUJlQJH�]Z LVFKHQ�LKQHQ�VWDWW��'LHV�EHJU�QGHW�VLFK� DOOHLQ� VFKRQ� GDULQ�� GDVV� VLFK� GLH� DQ� GHU� (UDUEHLWXQJ� HLQ]HOQHU� 6LFKWHQ� EHWHLOLJWHQ�5ROOHQ� �EHUODSSHQ�� 8PJHNHKUW� ZLUG� LQ� GHQ� ]XJHK|ULJHQ� (QWZLFNOXQ JVDNWLYLWlWHQ� GLH�.RQ]HQWUDWLRQ�DXI�GHQ�6FKZHUSXQNW�HLQHU�6LFKW�GXUFK�ZHFKVHOQGH�+DXSWYHUDQWZRUWOLF K�NHLWHQ�EHWHLOLJWHU�5ROOHQ�JHZlKUOHLVWHW�
,Q�GHU�YRUJHVWHOOWHQ�0HWKRGLN�LVW�GLH�ZHFKVHOVHLWLJH�9HU]DKQXQJ�HLQHU�KRKHQ�)OH[LE LOLWlW�PLW�HLQHU�JXWHQ�9HUIROJEDUNHLW�HLQ�ZHLWHUHU�6FKZHUSXQNW��*UXQGYRUDXVVHW]XQJ�KLH UI�U�LVW�HLQH� VWDUNH� ,QWHJUDWLRQ� GHV�3UR]HVVPRGHOOV�PLW� GHP�0RGHOO� GHU�(QWZLF NOXQJVSURGXNWH��'DV�.RQ]HSW�HLQHV�HQWVFKHLGXQJVRULHQWLHUWHQ�(QWZLF NOXQJVSUR]HVVHV�XQG�HLQHV�0RGHOOV�I�U�(QWZLFNOXQJVSURGXNWH�ZXUGH�YRUUDQJLJ�KLHUI�U�HQWZLFNHOW��
'D�LQQHUKDOE�HLQ]HOQHU�(QWZLFNOXQJVDNWLYLWlWHQ�GLH�$XIJDEH�MHGHQ�(QWZLFNOXQJVSURGXNWV�NODU� GHILQLHUW� LVW�� N|QQHQ� (QWVFKHLGXQJHQ� V\VWHPDWLVFK� HUDUEHLWHW� ZH UGHQ� XQG� VLQG� LP�QDFKKLQHLQ�JXW�YHUIROJEDU��'LH�SUl]LVH�%HVFKUHLEX QJ�GHV�0RGHOOV�GHU�(QWZLFNOXQJVSU R�GXNWH�GXUFK�$QZHQGXQJ�WHLOZHLVH�IRUPDOHU�7HFKQLNHQ�XQWHUVW�W]W�GDU�EHU�KLQDXV�$XIJ D�EHQ� GHV� .RQILJXUDWLRQV�0DQDJHPHQWV� XQG� GHV� 5HTXLUHPHQWV� 0DQ DJHPHQWV�� 'LH�$QIRUGHUXQJHQ�VLQG�VRPLW�VRZRKO�KRUL]RQWDO�DOV�DXFK�YHUWLNDO�YRQ�L KUHU�+HUNXQIW�ELV�KLQ�]XU�6SH]LILNDWLRQ�LQ�GHU�(QWZLFNOXQJVVLFKW�YHUIROJEDU��
'XUFK�GLH�9HUIROJEDUNHLW�YRQ�$QIRUGHUXQJHQ�ZLUG�DXFK�GLH�)OH[LELOLWlW�GHU�(QWZLF NOXQJ�HUK|KW��GD�GDGXUFK�QRWZHQGLJH�bQGHUXQJHQ�OHLFKW�LGHQW LIL]LHUEDU�VLQG��,P�3UR]HVVPRGHOO�ZXUGH� GDU�EHU� KLQDXV� NHLQH� VWDUUH� $XVI�KUXQJVUHLKHQIROJH� HLQ]HOQHU� $NWLYLWlWHQ� GHI L�QLHUW�� XP�GLH�)OH[LELOLWlW�ZHLWHU� ]X� HUK|KHQ��8PJHNHKUW� VLQG�$NWLYLWlWHQ� HQJ��EHU�0 R�GHOO]XVWlQGH�JHNRSSHOW��GDPLW�WURW]GHP�GLH�9HUIROJEDUNHLW�JHZlKUOHLVWHW�ZHUGHQ�NDQQ�
,P� 0LWWHOSXQNW� GHV� HQWVFKHLGXQJVRULHQWLHUWHQ� (QWZLFNOXQJVSUR]HVVHV� VWHKHQ� 9HUKDQ G�OXQJHQ� ]ZLVFKHQ� XQWHUVFKLHGOLFKHQ� 5ROOHQ�� +LHUI�U�ZXUGH� HLQH�PHWKRGLVFKH�8QWHUVW� W�]XQJ�GXUFK�VNDOLHUEDUH�%HZHUWXQJVPHWKRGHQ�XQG�.RQ]HSWH�]XU�WHLOZHLVH�DXW RPDWLVFKHQ�6SH]LILNDWLRQ�XQWHUVFKLHGOLFKHU�6LFKWHQ�YRUJHVWHOOW�
6FKOLH�OLFK�ZXUGH� GLH�7UDJIlKLJNHLW� GHV� JHVDPWHQ�.RQ]HSWV�PLWWHOV�GHV�GXUFKJlQJLJHQ�)DOOEHLVSLHOV�3LVD LOOXVWULHUW�
��� 0|JOLFKH�3UD[LVHLQI�KUXQJ,Q�GHU�JHVDPWHQ�$UEHLW�ZXUGH�GDUDXI�JHDFKWHW��P|JOLFKVW�SUD[LVQDKH�.RQ]HSWH�]X� HQWZL�FNHOQ��'LHVHU�$EVFKQLWW� VNL]]LHUW�QRWZHQGLJH�$NWLYLWlWHQ�XQG�P|JOLFKH�3UREOHPVWHOOX Q�JHQ�I�U�GLH�8PVHW]XQJ�GHU�(UJHEQLVVH�LQ�GLH�3UD[LV�
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=HQWUDOH�$XIJDEH�I�U�GLH�3UD[LVXPVHW]XQJ�LVW�GLH�(QWZLFNOXQJ�HLQHU�:HUN]HXJXQWHUVW� W�]XQJ��GLH�DXI�.RQ]HSWH�DXV�$EVFKQLWW� ��� DXIEDXW��'D�YHUVFKLHGHQDUWLJVWH�%HQXW]HU�PLW�HLQHP�GHUDUWLJHQ�:HUN]HXJ�XPJHKHQ�P�VVHQ��KlQJW�GHVVHQ�3UD[LVHUIROJ�YRUUDQJLJ� YRQ�GHU�%HU�FNVLFKWLJXQJ�DGlTXDWHU�%HQXW]HUSURILOH�DE��)�U�HLQHQ�9HUWULHEVEHDXIWUDJWHQ�]�%��LVW� GLH� (UIDVVXQJ� YRQ� $QIRUGHUXQJHQ� HLQH� 1HEHQWlWLJNHLW�� 'DKHU� VROOWH� GDV�:HUN]HXJ�P|JOLFKVW�DXV�GHVVHQ�6LFKW�ZHLWJHKHQG�HLQIDFK�EHGLHQEDU�VHLQ�XQG�XPJHNHKUW�DXFK�Z H�QLJ� =HLWDXIZDQG� HUIRUGHUQ�� $P� EHVWHQ� NDQQ� GLH� %HQXW]XQJ� GHV�:HUN]HXJV� YRU� DOOHP�GDGXUFK�VFKPDFNKDIW�JHPDFKW�ZHUGHQ��ZHQQ�I�U�GHQ�MHZHLOLJHQ�%HQXW]HU�HLQ�=XVDW]QX W�]HQ�]X�ELVKHU�YRUKDQGHQHQ�:HUN]HXJHQ�HUNHQQWOLFK�ZLUG��'LHVHU�LVW�]��%��I�U�HLQHQ�9H U�WULHEVEHDXIWUDJWHQ� JHJHEHQ�� ZHQQ� GLHVHU� GHQ� 5HDOLVLHUXQJVVWDWXV� YRQ� $QIRUGHUXQJHQ�VHLQHU�.XQGHQ�DEIUDJHQ�NDQQ��'DQHEHQ�EHGDUI�HV�HLQHU�DGlTXDWHQ�.RSSOXQJ�HLQHV�GHUD U�WLJHQ� :HUN]HXJV� EHLVSLHOVZHLVH� PLW� 80/�:HUN]HXJHQ�� 'DPLW� N|QQHQ� GLH� .DSLWHO� �YRUJHVWHOOWHQ�$QVlW]H�]XU�6SH]LILNDWLRQ�UHDO LVLHUW�ZHUGHQ�
8PJHNHKUW�N|QQHQ�EHVWHKHQGH $QVlW]H�DXV�GHU�3UD[LV�]XU�(UJlQ]XQJ�YRQ�LQ�GLHVHU�$ U�EHLW� YRUJHVWHOOWHQ� .RQ]HSWHQ� Q�W]OLFK� VHLQ�� %HLVSLHOVZHLVH� EHIDVVW� VLFK� GDV� 'DWDEDVH�0DUNHWLQJ� >/L+����/L+��@ PLW�GHU� WHFKQLVFKHQ�,QWHJUDWLRQ�XQWHUVFKLHGOLFKHU�'DWHQED Q�NHQ��XP�LQVJHVDPW�YRUKDQGHQH�(UIDK UXQJHQ�DQ�YHUVFKLHGHQHQ�6WHOOHQ�HLQHV�8QWHUQHKPHQ�JOHLFK]HLWLJ� QXW]HQ� ]X� N|QQHQ��'HUDUWLJH�(UIDKUXQJHQ� N|QQHQ�DXFK� I�U�GLH�$XIVWHOOXQJ�HLQHV�(UIDKUXQJVPRGHOOV��YHUJOHLFKH�$EVFKQLWW��������JHQXW]W�ZHUGHQ��
'LH�3UD[LVHLQI�KUXQJ�GHV�JHVDPWHQ�.RQ]HSWHV�LVW�MH�QDFK�EHVWHKHQGHU�2UJDQLVDW LRQVIRUP�PLW�HQRUPHQ�6FKZLHULJNHLWHQ�YHUEXQGHQ��+lXILJ�VLQG�GLH�YRUJHVWHOOWHQ�5ROOHQ�QLFKW�GHU�2UJDQLVDWLRQ�HLQHV�8QWHUQHKPHQV�DGlTXDW��ZDV�YRU�(LQI�KUXQJ�GHV�.RQ]HSWHV�]X�8PR U�JDQLVDWLRQHQ�I�KUHQ�NDQQ� %HVRQGHUV�ZHQQ�HLQH�NRPSOH[H�6WDQGDUGVRIWZDUH�VLFK�EHUHLWV�VHLW� PHKUHUHQ� 9HUVLRQHQ� LQ� GHU� (QWZLFNOXQJ� EHILQGHW�� G�UIWH� GLH� 3UD[LVHL QI�KUXQJ� GHV�JHVDPWHQ�.RQ]HSWHV�QDKH]X�XQP|JOLFK�VHLQ��,Q�GHUDUWLJHQ�)lOOHQ�N|QQHQ�HLQ]HOQHU�7HLOH�GHV� *HVDPWNRQ]HSWHV� GDV� 5HTXLUHPHQWV� (QJLQHHULQJ� YHUEHVVHUQ�� 'LH� (LQI�KUXQJ� GHV�*HVDPWNRQ]HSWHV�I�U�HLQH�QHX�]X�HQWZLFNHOQGH�6RIWZDUH�LVW�MHGRFK�OR KQHQG�
��� :LVVHQVFKDIWOLFKH )UDJHVWHOOXQJHQ'LH�YRUUDQJLJH�ZLVVHQVFKDIWOLFKH�+HUDXVIRUGHUXQJ�N�QIWLJHU�$UEHLWHQ�LVW�GLH�)RUWVHW]XQJ�GHU�YRUJHVWHOOWHQ�.RQ]HSWH� LQ�VSlWHUH�3KDVHQ�GHU�(QWZLFNOXQJ�NRPSOH[HU�6WDQGDUGVRI W�ZDUH��:HVHQWOLFKH�3UREOHPVWHOOXQJ� LVW� KLHUEHL�YRU� DOOHP�GLH�NODIIHQGH�/�FNH�]Z LVFKHQ�GHP�5HTXLUHPHQWV�(QJLQHHULQJ�XQG�GHU�$EOHLWXQJ�YRQ�6RIWZDUHHQWZ�UIHQ��8UVDFKH�KLH U�I�U�VLQG�WHLOZHLVH�VHKU�SURIDQH�3UREOHPVWHOOXQJHQ�ZLH�GLH�PDQJHOQGH�.RPPXQLNDWLRQ V�IlKLJNHLW� ]ZLVFKHQ� XQWHUVFKLHGOLFKHQ� :LVVH QVFKDIWVJHPHLQGHQ�� 6R� ]LHOW� GDV� 5HTXLUH �PHQWV� (QJLQHHULQJ� DXI� GLH� PHWKRGLVFKH� $QDO\VH� GHU� $QIRUGHUXQJHQ� YRQ� .XQGHQ� XQG�$QZHQGHUQ� DE�� )RUVFKHU�� GLH� VLFK� PLW� 6RIWZDUHDUFKLWHNWXUHQ� EHIDVVHQ�� YHUVWHKHQ� WHLO �ZHLVH� GLH� 3UREOHPVWHOOXQJHQ� GHV�5HTXLUHPHQWV� (QJLQHHULQJV� QLFKW� XQG� XPJHNHKUW�� 6LH�EHVFKlIWLJHQ�VLFK�YLHO�OLHEHU�PLW�WHFKQLVFKHQ�)UDJHVWHOOXQJHQ��ZLH�GLH�.RPPXQLNDWLRQ V�PHFKDQLVPHQ�RGHU�%HVFKUH LEXQJVVSUDFKHQ�I�U�$UFKLWHNWXUHQ��
(LQH�HUVWH�%U�FNH��EHU�GLHVH�/�FNH�N|QQHQ�GLH�LQ�GLHVHU�$UEHLW�YHUZHQGHWH�$VSHNWRULH Q�WLHUXQJ� �YJO��$EVFKQLWW� ������� XQG� GDV�.RQ]HSW� GHV� HQWVFKHLGXQJVRULHQWLHUWHQ�(QWZLF N�OXQJVSUR]HVVHV� �YJO�� $EVFKQLWW� ������� VFKODJHQ�� +LHUPLW� NDQQ� EHUHLWV� IU�K� LQ� GHU�(QWZLFNOXQJ� HLQH� 6WUXNWXULHUXQJ� YRQ� $QIRUGHUXQJHQ� DQKDQG� HQ WZLFNOXQJVUHOHYDQWHU�$VSHNWH�HUIROJHQ��'HU�HQWVFKHLGXQJVRULHQWLHUWH�(QWZLFNOXQJVSUR]HVV�VFKDIIW�HLQ�.RQ]HSW�



���

]XU� V\VWHPDWLVFKHQ� 6WUXNWXULHUXQJ� YRQ�$NWLYLWlWHQ� �EHU� GDV� 5HTXLUHPHQWV� (QJLQHHULQJ�KLQDXV��'HU�(QWVFKHLGXQJVRULHQWLHUWH�(QWZLFNOXQJVSUR]HVV� NDQQ�RKQH�ZHLWHUHV� ]XU� V\ V�WHPDWLVFKHQ�$EOHLWXQJ�YRQ�$UFKLWHNWXUHQ�DXV�EHVWHKHQGHQ�$QIRUGHUXQJHQ�JHQXW]W�ZH U�GHQ��YJO��>'69��@���'XUFK�HLQH�)RUWVHW]XQJ�GHV�0RGHOOV�GHU�(QWZLFNOXQJVSURGXNWH�ELV�]XU�,PSOHPHQWLHUXQJ�NDQQ�GLH�GXUFKJlQJLJH�9HUIROJEDUNHLW�GHU�$QIRUGHUXQJHQ�EHZHU N�VWHOOLJW�ZHUGHQ��
1HEHQ�GHU�DOOJHPHLQHQ�/�FNH�]ZLVFKHQ�5HTXLUHPHQWV�(QJLQHHUL QJ�XQG�VSlWHUHQ�3KDVHQ�H[LVWLHUHQ� DXFK� VSH]LILVFKH� 3UREOHPVWHOOXQJ� GHU� (QWZLFNOXQJ� NRPSOH[HU� 6WDQGDUGVRI W�ZDUH��6WLFKSXQNWH�KLHUI�U� VLQG�GLH�5HDOLVLHUXQJ�YRQ�9DULDWLRQHQ�XQG�GLH�8QWHUVW�W]XQJ�GHV�:DQGHOV��
)�U�GLH�(QWZLFNOXQJ�YRQ�9DULDWLRQHQ�VLQG�YRUUDQJLJ� ]ZHL�3UREOHPIHOGHU�]X�XQWHUVXFKHQ��(LQHUVHLWV�ZHUGHQ�$UFKLWHNWXUVWLOH�]XU�(QWZLFNOXQJ�JHPHLQVDPHU�.HUQH�XQG�GHU�6SH]LI L�ND�GHU�9DULDWLRQHQ�YHUVFKLHGHQHU�9DULDWLRQVW\SHQ��YHUJOHLFKH�$EVFKQLWW� �������EHQ|WLJW��,P�8PIHOG�GHU� 3URGXNWOLQLHQ��YJO��]�%��>.&+�����+/6���@��XQG�GHU�.RPSRQHQWHQRU L�HQWLHUXQJ�H[LVWLHUHQ�EHUHLWV�/|VXQJHQ�lKQOLFKHU�)U DJHVWHOOXQJHQ��(V�EHGDUI�KLHUEHL�QRFK�HLQHU� ZHLWHUHQ� (UJlQ]XQJ� ]XU� /|VXQJ� VSH]LILVFKHU� 3UREOHPVWHOOXQJHQ� GHU� (QWZLFNOXQJ�NRPSOH[HU�6WDQGDUGVRIWZDUH�
$QGHUHUVHLWV�P�VVHQ�V\VWHPDWLVFKH�7HFKQLNHQ�]XU�8QWHUVW�W]XQJ�HLQHU�IOH[LEOHQ�$NWLYL H�UXQJ� XQWHUVFKLHGOLFKHU� 9DULDWLRQHQ� LQQHUKDOE� HLQHV� 6RIWZDUHV\VWHPV� JHIXQGHQ�ZHUGHQ��'LHVH� P�VVHQ� ]XQlFKVW� GLH (LQKDOWXQJ� GHU� /DXI]HLWD[LRPH� GHV� 0RGHOOV� GHU� (QWZLF N�OXQJVSURGXNWH� �YHUJOHLFKH�$EVFKQLWW� ��� XQG�.DSLWHO���� LQ�GHU�UHDOLVLHUWHQ�6RIWZDUH�JH�ZlKUOHLVWHQ�� 'DU�EHU� KLQDXV� KDW� GLH� $NWLYLHUXQJ� $XVZLUNXQJHQ� DXI� ,QVWDOODWLRQ� E]Z��.RQILJXUDWLRQ� HLQHU� IHUWLJJHVWHOOWH Q� 6RIWZDUH� EHLP� .XQGHQ� �YJO�� ]�%�� >++:��@��� ZLH�DXFK� DXI� 5HDOLVLHUXQJVWHFKQLNHQ�� ,P� ,GHDOIDOO� P�VVHQ� KLHUI�U� DGlTXDWH� (UZHLWHUXQJHQ�YHUVFKLHGHQHU�0RGHOOLHUXQJVVSUDFKHQ�HQWZLFNHOW�ZHUGHQ��XP�HLQH�7UHQQXQJ�GHU�NRQ]H S�WLRQHOOHQ�'DUVWHOOXQJ�YRQ�9DULDWLRQHQ�XQG� LKUHU�5HDOLVLHUXQJ�ELV�KLQ�]XU�3URJUDPPLHUXQJ�]X�HUUHLFKHQ�
=XU�8QWHUVW�W]XQJ� GHV�:DQGHOV�P�VVHQ�5HDOLVLHUXQJVWHFKQLNHQ� HQWZLFNHOW�ZH UGHQ�� GLH�HLQH� 9HUVLRQLHUXQJ� XQG� bQGHUXQJVIUHXQGOLFKNHLW� DGlTXDW� XQWHUVW�W]HQ�� 'DV� 5HTXLU H�PHQWV�(QJLQHHULQJ�PXVV�GD]X�P|JOL FKH�N�QIWLJH�bQGHUXQJHQ�VWlUNHU�DOV�ELVKHU�FKDUDNW H�ULVLHUHQ�� GDPLW� HQWVSUHFKHQGH�5HDOLVLHUXQJHQ� KLHUI�U� YRUEHUHLWHW� ZHUGHQ� N|QQHQ�� ,GHHQ�KLHU]X�ZXUGHQ�LQ�HLQHU�.RRSHUDWLRQVDUEHLW�GHV�$XWRUHQ�SXEOL]LHUW�>'6��@�
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$QKDQJ�$� (QWZLFNOXQJVSURGXNWH�LP�hEHUEOLFN
3URGXNWW\SHQ
*UXQGHOHPHQWH$QIRUGHUXQJ �����$VSHNW �����6WUDWHJLVFKH�6WUXNWXULHUXQJ0DUNWVWUDWHJLH ���6\VWHPVWDQGDUGV ���6HJPHQWLHUXQJVW\S ���0DUNWVHJPHQW ���6\VWHPVWUDWHJLH ���2SHUDWLYH�6WUXNWXULHUXQJ(UIDVVXQJVNRQWH[W �����9DULDWLRQVW\S��DEJHOHLWHW�YRQ�$VSHNW� �����9DULDWLRQ��DEJHOHLWHW�YRQ�$QIRUGHUXQJ� �����6\VWHPDUFKLWHNWXU �����6\VWHPPRGXO �����6RIWZDUHSURGXNW��DEJHOHLWHW�YRQ�6\VWHPPRGXO� �����%DVLVPRGXO��DEJHOHLWHW�YRQ�6\VWHPPRGXO� �����0RGXOVFKQLWWVWHOOH �����9HUVLRQVLGHQWLILNDWRU �����6\VWHPDUFKLWHNWXU�9HUVLRQ �����6\VWHPPRGXO�9HUVLRQ �����0RGXOVFKQLWWVWHOOHQ�9HUVLRQ �����%HZHUWXQJ.ULWHULHQNDWDORJ ���%HZHUWXQJVNULWHULXP ���=LHOIXQNWLRQ ���%HZHUWXQJVREMHNW ���%HZHUWXQJVHUJHEQLV ���.ULWHULHQZHUW ���



���

(UIDKUXQJVPRGHOO.ODVVLIL]LHUXQJVPHUNPDO �����.RQWH[WNODVVH �����(UIDKUXQJ �����%HXUWHLOXQJVNULWHULXP �����%HXUWHLOXQJ �����.RQWH[W �����
$VVR]LDWLRQVW\SHQNRUUHOLHUW��$QIRUGHUXQJ�±$QIRUGHUXQJ� �����ZLGHUVSULFKW��$QIRUGHUXQJ�± $QIRUGHUXQJ� �����EHQ|WLJW��$QIRUGHUXQJ�Æ $QIRUGHUXQJ� �����NRUUHOLHUW��$VSHNW�±$VSHNW� �����NRUUHOLHUW��9DULDWLRQVW\S�±$QIRUGHUXQJ� �����HUZDUWHW �9DULDWLRQ�Æ 9DULDWLRQ� �����VFKOLH�WBDXV��9DULDWLRQ�� 9DULDWLRQ� �����JHZ�QVFKW�KLQVLFKWOLFK�HLQHU�$QIRUGHUXQJ��9DULDWLRQ� ± 9DULD�WLRQ� �����
NRUHOOLHUW��9DULDWLRQVW\S�±$VSHNW� �����
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$QKDQJ�%� )RUPHOQ�LP�hEHUEOLFN
0HQJHQ=HLFKHQ %HGHXWXQJ 5HI�7 =HLWSXQNWH �����6 3URGXNWV\VWHP ������������5 $QIRUGHUXQJHQ �����
W5 5� %HNDQQWH�$QIRUGHUXQJHQ�]XP�=HLWSXQNW� W 7� �����
�6 W W5 5� )�U�3URGXNWV\VWHP� 6 3� ]XP�=HLWSXQNW� W 7� JHVDPPHOWH�$QIRUGHUXQJHQ �����
� �SO6 W 6 W5 5� )�U�3URGXNWV\VWHP� 6 3� ]XP�=HLWSXQNW� W 7� JHSODQWH�$QIRUGHUXQJHQ �����
� �U6 W 6 W5 5� )�U�3URGXNWV\VWHP� 6 3� ]XP�=HLWSXQNW� W 7� UHDOLVLHUWH�$QIRUGHUXQJHQ �����
FW5 5� =XP�=HLWSXQNW� W 7� YHUZRUIHQH�$QIRUGHUXQJHQ �����

SHUP� �SO SO6 W 6 W5 5� )�U�3URGXNWV\VWHP� 6 ]XP�=HLWSXQNW� W 7� SHUPDQHQWH�$QIRUGHUXQJHQ �����
�6 W$63 $VSHNW�I�U�3URGXNWV\VWHP� 6 ]XP�=HLWSXQNW� W 7� �����

� �$ W 6 W5 5� =X�HLQHP�$VSHNW� �6 W$ $63� JHK|ULJH�$QIRUGHUXQJHQ �����
� �6 W 6 W97 $63� 9DULDWLRQVW\SHQ �����

� �: W : W, 5� 9DULDWLRQHQ�I�U�GHQ�9DULDWLRQVW\S� �6 W: 97� �����
� �L W : W5 5� $QIRUGHUXQJHQ�HLQHU�9DULDWLRQ� �: WL ,� �� �6 W: 97� �����
� �:: W L WL ,. 5� � .HUQ�I�U�GHQ�9DULDWLRQVW\S� �6 W: 97� �����

3 6\VWHPPRGXOH �����0 0RGXOVFKQLWWVWHOOHQ �����
�S W W5 5� $Q�HLQ�6\VWHPPRGXO� S 3� ]XP�=HLWSXQNW� W 7� JHVWHOOWH�$QIRUGHUXQJHQ� �����
� �SOS W S W5 5� )�U�6\VWHPPRGXO� S 6� ]XP�=HLWSXQNW� W 7� JHSODQWH�$Q�IRUGHUXQJHQ �����
� �US W S W5 5� )�U�6\VWHPPRGXO� S 6� ]XP�=HLWSXQNW� W 7� UHDOLVLHUWH�$Q�IRUGHUXQJHQ �����
IRUGS0 0� 9RQ�6\VWHPPRGXO� S 3� JHIRUGHUWH�0RGXOVFKQLWWVWH OOHQ �����
HUIS0 0� 9RQ�6\VWHPPRGXO� S 3� HUI�OOWH�0RGXOVFKQLWWVWHOOHQ �����9 9HUVLRQVLGHQWLILNDWRUHQ� �����



���

69 9� 6\VWHPYHUVLRQVLGHQWLILNDWRUHQ�HLQHV�3URGXNWV\VWHPV� 6 � �����
93 3 9� u ([LVWLHUHQGH�.RPELQDWLRQHQ�YRQ�6\VWHPPRGXOHQ� S 3� PLW�9HUVLRQHQ� Y 9� �����
90 0 9� u ([LVWLHUHQGH�.RPELQDWLRQHQ�YRQ�0RGXOVFKQLWWVWHOOHQ� P 0�PLW�9HUVLRQHQ� Y 9� �����
Y 96 3� =X�HLQHU�6\VWHPDUFKLWHNWXU �9HUVLRQ�LQ�6\VWHPYHUVLRQ� 6Y 9�JHK|UHQGH�6\VWHPPRGXO�9HUV LRQHQ �����
Y � �SO SOS W S W5 5� )�U�HLQH�6\VWHPPRGXO�9HUVLRQ� Y 9S 3� ]XP�=HLWSXQNW� W 7�JHSODQWH�$QIRUGHUXQJHQ �����
Y � �U US W S W5 5� )�U�HLQH�6\VWHPPRGXO�9HUVLRQ� Y 9S 3� ]XP�=HLWSXQNW� W 7�JHSODQWH�$QIRUGHUXQJHQ �����
YUS5 )�U�HLQH�6\VWHPPRGXO�9HUVLRQ� Y 9S 3� HQGJ�OWLJ�UHDOLVLHUWH�$QIRUGHUXQJHQ �����

3UlGLNDWH3UlGLNDW %HGHXWXQJ 5HI�
� �� � �FRUUHO U U .RUUHODWLRQ�]ZLVFKHQ�$QIRUGHUXQJHQ� � ��U U 5� �����

� �� � �FRQW 5 5 :LGHUVSUXFK�]ZLVFKHQ�$QIRUGHUXQJVPHQJHQ�
� ��5 5 5� �����

� � �6DFWLYH U W� � � �6LQDFWLYH U W � )�U�3URGXNWV\VWHP� 6 ]XP�=HLWSXQNW� W 7� �LQ�DNWLYH�$QIRUGHUXQJHQ �����
�6 W&RQI )�U 3URGXNWV\VWHP� 6 ]XP�=HLWSXQNW� W 7� ]XOlVVLJH�.RQILJXUDWLRQ �����
� �� �U �QHHG U %HQ|WLJW�$VVR]LDWLRQ�]ZLVFKHQ�$QIRUGHUXQJHQ�

� ��U U 5� �����
� �� � �FRUUHO $ $ .RUUHODWLRQ�]ZLVFKHQ�$VSHNWHQ� � � �� 6 W$ $ $63� ������ � �FRUUHO 9 U .RUUHODWLRQ�]ZLVFKHQ�9DULDWLRQVW\S� �6 W9 97� XQG�$QIRUGHUXQJ� �6 WU 5� �����

� � �FRUUHO : $ .RUUHODWLRQ�]ZLVFKHQ�9DULDWLRQVW\S� �6 W: 97� XQG�$V�SHNW �6 W$ $63� �����
� �� � � �DEJHO L U L $EOHLWXQJ�GHU�9DULDWLRQ� �� :L ,� DXV�HLQHU�9DULDWLRQ�

�� :L ,� LQ�.RPELQDWLRQ�PLW�$QIRUGHUXQJ� �6 WU 5� GHU�9DULDWLRQVW\SHQ� �� � �6 W: : 97�
�����

� �� � �H[SHFW L L (UZDUWXQJ�]ZLVFKHQ�9DULDWLRQHQ�
� �� ��: :L , L ,� � �� � � �� 6 W: : 97� �����

� �� � �H[FOXGH L L $XVVFKOXVV�]ZLVFKHQ�9DULDWLRQHQ
�� ���: :L , L ,� � �� � � �� 6 W: : 97� �����

� � �ZRUNWRJHWKHU S T .RSSOXQJ�]ZLVFKHQ�]ZHL�6\VWHPPRGXOHQ� S�T 3� �����



���

$QKDQJ�&�*ORVVDU
$QZHQGXQJVXPIHOG� 'DV�$QZHQGXQJVXPIHOG� RGHU� DXFK� GLH�$QZHQGXQJVGRPlQH� E H�VFKUHLEW� DOOJHPHLQ� GLH� (LQVDW]XPJHEXQJ� HLQHU� 6RIWZDUH��$XV� GHP�$QZHQGXQJVXPIHOGHQWVWDPPHQ�$QIRUGHUXQJHQ�DQ�HLQH�6RIWZDUH��'LH�6RIWZDUH�ZLUG�GRUW�HLQJHVHW]W��XP�GRUW�EHVWLPPWH�$XIJDEHQ�]X�HUI�OOHQ�
$XVOLHIHUXQJ�$XVOLHIHUXQJV]HLW� 8QWHU� $XVOLHIHUXQJ� HLQHU� 6RIWZDUH� YHUVWHKW� PDQ� GHQ�9RUJDQJ�GHU�3URGXNWLRQ��GHV�9HUSDFNHQV�XQG�GHV�9HUNDXI V�GHU�6RIWZDUH��0LW�GHU�$XVOL H�IHUXQJV]HLW�ZLUG�GHU�HUVWH�=HLWSXQNW�YHUVWDQGHQ��DE�GHP�HLQH�6RIWZDUH�]XP�9HUNDXI�D Q�JHERWHQ� ZLUG��:HJHQ� GHU� NXU]HQ� 3URGXNWLRQV]HLW� LVW� GLHVHU� =HLWSXQNW� JOHLFKEHGHXWHQG�PLW�GHP�)HUWLJVWHOOXQJV]HLWSXQNW��'LHV� LVW�GHU�=HLWSXQNW�� DQ�GHP�GLH�(QWZLFNOXQJ�HLQHU�6RIWZDUH�EHHQGHW�LVW�
%DVLVV\VWHP� 8QWHU� %DVLVV\VWHPHQ�ZLUG� HLQH� 6RIWZDUH� RGHU�+DUGZDUH� YHUVWDQGHQ�� GLH�]XP� (LQVDW]� GHU� ]X� HQWZLFNHOQGHQ� 6WDQGDUGVRIWZDUH� DOV� JHJHEHQ� YRUDXVJHVHW]W� ZLUG��(LQH� 6WDQGDUGVRIWZDUH� QXW]W� YRQ� HLQHP�%DV LVV\VWHP� EHVWLPPWH�'LHQVWH�� GLH� ]XU�(UI� O�OXQJ�HLJHQHU�$QIRUGHUXQJHQ�QRWZHQGLJ�VLQG��%HLVSLHOH�I�U�%DVLVV\VWHPH�VLQG�3ODWWIRUPHQ�ZLH�%HWULHEVV\VWHPH��'DWHQEDQNV\VWHPH�RGHU�YHUZHQGHWH�5HFKQHUSODWWIRUPHQ�
.$12� *lQJLJH�7KHRULH�]XU�.ODVVLILNDWLRQ�GHU�.XQGHQ]XI ULHGHQKHLW��)�U�$QIRUGHUXQ�JHQ�ZLUG� YRQ� GUHL� XQWHUVFKLHGOLFKHQ�.ODVVHQ� DXVJHJDQJHQ��*UXQGPHUNPDOH��4XDO LWlWV�XQG�/HLVWXQJVPHUNPDOH� XQG�%HJHLVWHUXQJVPHUNPDOH��*UXQGPHUNPDOH� VLQG� QDFK� GLHVHU�7KHRULH�$QIRUGHUXQJHQ��GLH�DEVROXWH�1RWZHQGLJNHLW�I�U�HLQH�6RIWZDUH VLQG��RKQH�EHVRQ�GHUV�HUZlKQW�ZHUGHQ�]X�EUDXFKHQ��6LQG�GLHVH�QLFKW�UHDOLVLHUW��VR�VHQNW�GLHV�GLH�.XQGHQ] X�IULHGHQKHLW�VHKU�VWDUN��ZRKLQJHJHQ�GHUHQ�5HDOLVLHUXQJ�NDXP�EHPHUNW�ZLUG��4XDOLWlWV � XQG�/HLVWXQJVPHUNPDOH� VWHLJHUQ� PLW� ]XQHKPHQGHU� (UI�OOXQJ� NRQWLQXLHU OLFK� GLH� .XQGHQ]X�IULHGHQKHLW��%HJHLVWHUXQJVPHUNPDOH�KLQJHJHQ�VWHLJHUQ�GLH�.XQGHQ]XIULHGHQKHLW��EHUSU R�SRUWLRQDO�
0RFN�8S� 0RFN�8SV�VLQG�KlXILJ�GLH�9RUVWXIH�HLQHV�3URWRW\SHQ��$QVWDWW�HLQHV�DEODXII l�KLJHQ� 3URJUDPPV� ZHUGHQ� 6NL]]HQ� HLQHU� 2EHUIOlFKH� YHUZHQGHW�� XP �EHU� YHUVFKLHGHQH�3URJUDPPDXVVFKQLWWH�]X�GLVNXWL HUHQ�
5HWXUQ� RQ� ,QYHVWPHQW� 6FKODJZRUW� DXV� GHU�%HWULHEVZLUWVFKDIWVOHKUH��8QWHU�5HWXUQ� RQ�,QYHVWPHQW�ZLUG�GHU�GLH�*HVDPWUHQWDELOLWlW�GHV�LQYHVWLHUWHQ�.DSLWDOV�HLQHU�8QWHUQHKPXQJ�YHUVWDQGHQ��(LQIDFK�DXVJHGU�FN W��EHVFKUHLEW�HV�RE�JHQ�JHQG�*HZLQQ�I�U�GDV�LQ�GLH�8 Q�WHUQHKPXQJ�JHVWHFNWH�*HOG�HUZLUWVFKDIWHW�ZHUGHQ�NDQQ�
8VDELOLW\� 8QWHU�8VDELOLW\�HLQHU�6RIWZDUH�ZLUG�DOOJHPHLQ�GLH�%UDXFKEDUNHLW�HLQHU�6RI W�ZDUH�I�U�GHQ�3UD[LVHLQVDW]�YHUVWDQGHQ��+LHU]X�]lKOW�YRU�DOOHP�GL H�%HQXW]HUIUHXQGOLFKNHLW��GLH� VLFK� LQ�GHU�(LQIDFKKHLW��(IIL]LHQ]�XQG� ,QWXLWLYLWlW�GHU�%HGLHQXQJ�HLQHU�6RIWZDUH�l X��HUW�



���

$QKDQJ�'�%HLVSLHODQZHQGXQJ�3LVD
'HU�$QKDQJ�'�HQWKlOW�VlPWOLFKH�(QWZLFNOXQJVSURGXNWH�GHU�%HLVSLHODQZHQGXQJ�3LVD��YJO��$EVFKQLWW� ������*HQDXH�(UOlXWHUXQJHQ��EHU�GDV�=XVWDQGHNRPPHQ�GHU�(QWZLFNOXQJVSU R�GXNWH�ZHUGHQ�LQ�$EVFKQLWWHQ���� XQG���� JHJHEHQ�
6WUDWHJLVFKH�(QWZLFNOXQJVSURGXNWH
0DUNWVWUDWHJLH��$XVVFKQLWWH�
.HUQNRPSHWHQ]HQ(V� JLEW� HLQH� 9LHO]DKO� YHUVFKLHGHQHU� .XQGHQ�� GLH� GHQ� 6HUYLFH� ,QIRSRVW� E]Z�� ,QIREULHI�QXW]HQ�N|QQHQ��'DV�%HLVSLHO �3URGXNWV\VWHP�VROO�DOV�.HUQ�HLQHQ�.XQGHQ�GHU�'HXWVFKHQ�3RVW� $*� EHLP� 9HUVHQGHQ� HLJHQHU� 3RVW� XQWHUVW�W]HQ�� 'D]X� VROO� GLH� 6RIWZDUH� ]XQlFK VW�HLQHQ�.XQGHQ�EHL�GHU�(QWVFKHLGXQJ�XQWHUVW�W]HQ��RE�HV�I�U�LKQ�6LQQ�PDFKW��VHLQH�3RVW�PLW�HLQHU� GLHVHU� 9HUVHQGXQJVDUWHQ� ]X� YHUVFKLFNHQ�� )DOOV� HV� VLQQYROO� LVW�� VROO� GLH� 6RIWZDUH�GDU�EHU� KLQDXV� DOOH� DXWRPDWLVLHUEDUHQ�7lWLJNHLWHQ� ]XU�(UI�OOXQJ�GHU�9RUJDEHQ� GHU�3RVW�DGlTXDW�XQWHUVW�W]HQ�
8P�GLHVH�.HUQNRPSHWHQ]HQ�]X�HUI�OOHQ��GDV�3URGXNWV\VWHP�IROJHQGH�]HQWUDOH�)XQNWLRQ D�OLWlWHQ�DXIZHLVHQ�
x (LQOHVHQ�YRQ�$GUHVVHQ
x 6RUWLHUHQ�GHU�$GUHVVHQ�XQG�RSWLPLHUHQ�GHU�9HUVDQGNRVWHQ
x 'UXFN�GHU�VRUWLHUWHQ�$GUHVVHQ
x 'UXFN�P|JOLFKHU )RUPXODUH
3URILOH�GHU�6FKO�VVHONXQGHQ,Q� $EVFKQLWW� ����� ZHUGHQ� YLHU� 6FKO�VVHONXQGHQ� LP� 5DKPHQ� HLQHV� 5HTX LUHPHQWV�:RUNVKRSV�EHIUDJW��'LHVH�KDEHQ�IROJHQGH�3URILOH�
3HUVRQ�$� LVW�9RUVWDQGVPLWJOLHG�HLQHV�9HUHLQV�PLW�FD�������0LWJ OLHGHUQ�XQG�LVW�]XVWlQ�GLJ�I�U�GLH�gIIHQWOLFKNHLWVDUEHLW�GHV�9HUHLQV��'D]X�ZHUGHQ�HLQPDO�MlKUOLFK�DOOH�0LWJOL H�GHU� PLW� HLQHU� ,QIRUPDWLRQVEURVFK�UH� DQJHVFKULHEHQ�� 'LH�0LWJOLHGHU� NRQ]HQWULHUHQ� VLFK�YRUUDQJLJ� UHJLRQDO�DXI�HLQHQ�/DQGNUHLV��$GUHVVEHVWlQGH�VLQG� LQ HLQHP�VHOEVWJHVWULFNWHQ�5HFKQXQJVSURJUDPP�UXGLPHQWlU�HUIDVVW��0LW�]XQHKPHQGHP�0LWJOLHGHUVWDQG�ZlFKVW�GHU�:XQVFK�QDFK�HLQHU�HLJHQVWlQGLJHQ�$GUHVVYHUZDOWXQJ��LQ�GHU�QHEHQ�$GUHVVHQ�DXFK�DQG H�UH�,QIRUPDWLRQHQ�]X�GHQ�0LWJOLHGHUQ�HUIDVVW�ZHUGHQ�N|QQHQ�



���

3HUVRQ�%� LVW�$QJHVWHOOWHU�GHV�:DKOUHIHUDWV�HLQHU�*UR�VWDGW�PLW��������:DKOEHUHFKWL J�WHQ��(U�LVW�]XVWlQGLJ�I�U�:DKOEHQDFKULFKWLJXQJHQ��GLH�PHKUPDOV�LP�-DKU�YHUVHQGHW�ZH U�GHQ�P�VVHQ��:DKOEHQDFKULFKWLJXQJHQ�P�VVHQ�JHVHW]OLFKH�6WDQGDUGV�KLQVLFKWOLFK�)RUPDW�XQG� ,QKDOW� HUI�OOHQ�� $GUHVVEHVWlQGH� VWDPPHQ� YRQ� GHU� 0HOGHVWHOOH� GHU� 6WDGW�� ZREHL�:DKOEHUHFKWLJWH�HUVW�DXVJHILOWHUW�ZHUGHQ�P�VVHQ�
3HUVRQ�&� LVW�0DUNHWLQJEHDXIWUDJWHU�HLQHU�/RWWHULHJHVHOOVFKDIW�XQG�YHUVHQGHW�UHJHOPl�LJ�DQ� FD�� ������� (PSIlQJHU� YHUVFKLHGHQH� NOHLQH� :HUEHSU RVSHNWH�� 0LW� ]XQHKPHQGHU�9HUEUHLWXQJ�GHV�,QWHUQHW�VROOHQ�:HUEHDNWLRQHQ�DXFK�PLW�( �0DLO�XQG�:HE�6HLWHQ�JHNRS�SHOW�ZHUGHQ��3RVWYHUVDQG�ZLUG�PLW�'LUHNWDGUHVVLHUHUQ�GXUFKJHI�KUW�
3HUVRQ�'� LVW�0DUNHWLQJEHDXIWUDJWHU�HLQHV�.RVPHWLNKHUVWHOOHUV��GHU�PRQDWOLFK�YDULL HUHQ�GH� 0HQJHQ� YRQ� 3UREHSDFNXQJHQ� DQ� .RVPHWLNDUWLNHOQ� DQ� YHUVFKLHGHQH� .XQGHQ� YH U�VFKLFNW�� 'XUFK� HLQH� HLJHQH� ,QWHUQHWSUlVHQ]� QLPPW� LQ� OHW]WHU� =HLW� DXFK� GHU� 9HUVDQG�HLQ]HOQHU�EHVWHOOWHU�.RVPHWLNDUWLNHO�]X��I�U�GHQ�VLFK�JHJHEHQHQIDOOV�DXFK� ,QIRSRVW�HLJQHQ�N|QQWH�
0DUNWVHJPHQWH1DFK� HLQHU� HUVWHQ� $QDO\VH� ZXUGHQ� GLH� ]ZHL� 6HJPHQWLHUXQJVW\SHQ� �YJO�� $EVFKQLWW� �����.XQGHQJU|�H�XQG�9HUVHQGXQJV]ZHFN�LGHQWLIL]LHUW��'LH�IROJHQGHQ�7DEHOOHQ�JHEHQ�HLQHQ�NXU]HQ� hEHUEOLFN� �EHU� GLH� 6HJPHQWLHUXQJVW\SH Q� XQG� GDUDXV� UHVXOWLHUHQGHQ�0DUNWVHJPHQWHQ�
6HJPHQWLHUXQJVW\S .XQGHQJU|�H6HSDULHUW�QDFK�6HQGXQJVPHQJH��$QZHQGXQJVKlXILJNHLW�XQG�9RUKDQGHQVHLQ�HLQHU�HLJHQHQ�$GUHVVYHUZDOWXQJ0DUNWVHJPHQW %HVFKUHLEXQJ*UR�NXQGH 9HUVDQG�JUR�HU�0HQJHQ��KlXILJH�$QZHQGXQJ��HLJHQH�XPIDQJUHLFKH�$GUHVVYHUZDOWXQJ.OHLQNXQGH 9HUVDQG�NOHLQHU�0HQJHQ��VHOWHQH�$QZHQGXQJ��HLQIDFKH�$GUHVVOLVWHQ
6HJPHQWLHUXQJVW\S 9HUVHQGXQJV]ZHFN6HSDULHUW�QDFK�GHP�=ZHFN�GHU�9HUVHQGXQJ0DUNWVHJPHQW %HVFKUHLEXQJ,QIRUPDWLRQ UHLQH�,QIRUPDWLRQ'LUHNWPDUNHWLQJ ]XP�=ZHFN�GHU�'LUHNWZHUEXQJ
'DV�0DUNHWLQJ�VFKOlJW�IROJHQGH�*HZLFKWXQJ�YRU��*UR�NXQGHQ�XQG�.OHLQNX QGHQ�VROOHQ�LQ�HWZD�JOHLFKEHUHFKWLJW�EHU�FNVLFKWLJW�ZHUGHQ��ZREHL� I�U�*UR�NXQGHQ�JHJHEHQH QIDOOV�HLQ�K|KHUHU�3UHLV�HU]LHOW�ZHUGHQ�VROO��'HU�K| KHUH�3UHLV�VROO�GXUFK�PHKU�)XQNWLRQDOLWlW�EHUHF K�WLJW� VHLQ�� 'HU� 9HUVHQGXQJV]ZHFN� VROO� LQ� GHU� HUVWHQ� 9HUVLRQ� GHV� 3URGXNWV\VWHPV� QRFK�NHLQH� JUR�H� 5ROOH� VSLHOHQ�� .�QIWLJH� 9HUVLRQHQ� VROOHQ� GLHVEH]�JOLFK� HLQH� VWlUNHUH� * H�ZLFKWXQJ�KDEHQ�



���

2SHUDWLYH�(QWZLFNOXQJVSURGXNWH
4XHOOHQ�YRQ�$QIRUGHUXQJHQ=X�%HJLQQ�GHU�(QWZLFNOXQJ�YRQ�3LVD�ZXUGHQ�GUHL�ZHVHQWOLFKH�4XHOOHQ�YRQ�$QIRUGHUX Q�JHQ�LGHQWLIL]LHUW�x .XQGHQx 1RUPHQ�GHU�3RVWx $QODJHQ�]XU�$XWRPDWLVLHUXQJ�YRQ�9HUVDQG
(UIDVVXQJVNRQWH[WH)ROJHQGH� 7DEHOOH� JLEW� HLQHQ� hEHUEOLFN� �EHU� XQWHUVFKLHGOLFKH� (UIDVVXQJVNRQWH[WH� I�U�$QIRUGHUXQJHQ�YRQ�3LVD�,G 4XHOOH 4W\S .DQDO .7\S (UI�$UW (UI�'DW$ 3HUVRQ�$ .XQGH $��0DOHU :RUNVKRS� 2II�)UDJ ��������% 3HUVRQ�% .XQGH $��0DOHU :RUNVKRS 2II�)UDJ ��������& 3HUVRQ�& .XQGH $��0DOHU :RUNVKRS 2II�)UDJ ��������' 3HUVRQ�' .XQGH $��0DOHU :RUNVKRS 2II�)UDJ ��������( ,QIR��,QIRSRVW�3RVW 1RUP�6WD $��0DOHU /LWHUDW��H[S $QDO\VH ��������) ,QIR��,QIREULHI�3RVW 1RUP�6WD $��0DOHU /LWHUDW��H[S� $QDO\VH ��������* 3HUVRQ�( .XQGH (��)ULHGULFKV 9HUNDXI � ��������+ 3HUVRQ�) .XQGH 5��6FKXO]H 9HUNDXI � ��������=X�GHQ�3HUVRQHQ�(�XQG�)�H[LVWLHUHQ�ZHLWHUH�,QIRUPDWLRQHQ�
3HUVRQ�(�LVW�0LWJOLHG�HLQHV�LQWHUGLV]LSOLQlUHV�)RUVFKXQJVSURMHNWV��GDV�]XP�$QODVV�HLQHU�,QIRUPDWLRQVYHUDQVWDOWXQJ� $GUHVVEHVWlQGH� DXV� XQWHUVFKLH GOLFKHQ� )RUVFKXQJVHLQKHLWHQ�]XVDPPHQIlKUW�XP�HLQH�HLQKHLWOLFKH�(LQODGXQJ�KLHUI�U�]X�YHUVHQGHQ��%LVKHU�LVW�GHU�)DOO�HLQPDO� DXIJHWUHWHQ��3HUVRQ�)�KDW� VLFK�YRU�NXU]HP�HLQHQ�3DOP�9�]XJHOHJW�XQG� ILQGHW�HV�WROO��$GUHVVHQ�DXWRPDWLVFK�DXI�VHLQHQ�5HFKQHU��EHUQHKPHQ ]X�N|QQHQ�



���

(UIDVVWH�$QIRUGHUXQJHQ)ROJHQGH�7DEHOOH�JLEW�HLQHQ�hEHUEOLFN��EHU�HUIDVVWH�$QIRUGHUXQJHQ�]XP�6WDUW�GHV�HUVWHQ�9HUVLRQV]\NOXV��6lPWOLFKH�$QIRUGHUXQJHQ�VLQG�QRFK�QLFKW�JHILOWHUW��)�U�GHQ�(UIDVVXQJ V�NRQWH[W�(�LVW�QXU�HLQ�$XVVFKQLWW�DOOHU�$QIRUGHUX QJHQ�DXIJHI�KUW�,G $QIRUGHUXQJVEHVFKUHLEXQJ (�,G$� 2SWLPLHUXQJ�GHV�3RVWYHUVDQGV�I�U������UHJLRQ DOH�$GUHVVHQ� $$� (LQIDFKH� %HGLHQHUI�KUXQJ�� XP� HLQPDO� MlKUOLFKH� %HQXW]XQJ� HIIL]LHQW� ]X�XQWHUVW�W]HQ $
$� 0|JOLFKNHLW�]XP�(LQOHVHQ�YRQ�$GUHVVHQ�DXV�GHP�VSH] LILVFKHQ�$GUHVVIRUPDW�HLQHV�VHOEVWJHVWULFNWHQ�5HFKQXQJVSURJUDPPV $
$� (UIDVVXQJ�DQGHUHU�,QIRUPDWLRQHQ�]X�HLQ]H OQHQ�$GUHVVHQ $$� 6HULHQEULHIIXQNWLRQ I�U 06�:RUG����� $$� 'UXFN�HLQ]HOQHU�$GUHVVHQ $$� 'UXFN�YRQ�0LWJOLHGHUOLVWHQ $$� 3ODWWIRUP�:LQGRZV $$� =XVlW]OLFKH�(UIDVVXQJ�QHXHU�$GUHVVHQ $$�� (UP|JOLFKXQJ�GHU�(LQKDOWXQJ�JHVHW]OLFKHU�/D \RXWVWDQGDUGV�I�U�:DKONDUWHQ %$�� 2SWLPLHUXQJ�GHV�3RVWYHUVDQGV�I�U��������$GUHVVHQ�LQQHUKDOE�HLQHV�2UWHV %$�� 3�QNWOLFKH�=XVWHOOXQJ��GDKHU�(IIL]LHQ]�I�U�GDV�3U RJUDPP %$�� 0|JOLFKNHLWHQ�]XU�6HOHNWLRQ�YHUVFKLHGHQHU�$ GUHVVHQ %$�� (LQIDFKH�%HGLHQHUI�KUXQJ��XP�VHOWHQH�%HQXW]XQJ�HIIL]LHQW�]X�XQWHUVW� W]HQ %$�� $XVOHVHQ�GHV�$GUHVVEHVWDQGV�DXV�HLQHP�*UR �UHFKQHU %$�� 5�FNI�KUXQJ�EHUHFKQHWHU�.RVWHQ�LQ�)LQDQ]EXF KKDOWXQJVV\VWHP %$�� (IIL]LHQWH�$GUHVVYHUZDOWXQJ�PLW�3URWRNR OOLHUXQJ�GHU�(PSIlQJHU &$�� 6HOHNWLRQ�DXV�$GUHVVEHVWlQGHQ &$�� 2SWLPLHUXQJ� GHV� 3RVWYHUVDQGV� I�U� FD�� ������� $GUHVVHQ� DQ� YHUVFKLHGHQH�DXVJHZlKOWH�$GUHVVHQ�LQQHUKDOE�GHV�%XQGHVJHELHWHV�XQG�LP�$XVOD QG &
$�� .RSSOXQJ� ]X� DQGHUHQ� 'LUHNWPDUNHWLQJDNWLYLW lWHQ�� ZLH� (�0DLO� XQG� :HE�6HLWHQ�]XU�9HUPHLGXQJ�UHGXQGDQWHU�:HUEXQJ &
$�� 2SWLPLHUXQJ�GHV�3RVWYHUVDQGV�I�U�����ELV������$GUHVVHQ�I�U�GLH�:HUEXQJ '$�� .RSSOXQJ� GHV� 9HUVDQGV� YRQ�.RVPHWLNDUWLNHOQ�PLW� GHP� L QQHUEHWULHEOLFKHQ�0DKQZHVHQ '
$�� $XWRPDWLVFKH�.RSSOXQJ�GHV�6\VWHPV�PLW�,QWHUQHW �%HVWHOOV\VWHP�]XU�(UPLW W�OXQJ�GHU�MHZHLOLJHQ�$Q]DKO�LQKDOWVJOHLFKHU�9H UVDQGVW�FNH '
$�� =XVDPPHQI�KUHQ�PHKUHUHU�$GUHVVEHVWlQGH�LQ�HLQHQ�XQG�'XSOLNDWHOHPLQDW L�RQ )
$�� hEHUQDKPH�YRQ�$GUHVVHQ�DXV�HLQHP�3DOP�9 *$�� 6RUWLHUXQJ�GHU�$GUHVVEHVWlQGH�QDFK�3RVWOHLW]DKO�EHL�0HQJHQ��EHU����� ($�� 6HOHNWLRQ� YRQ�$GUHVVEHVWlQGHQ� HLQHU�/HLWUHJLRQ�� 6RUWLHUXQJ� GHU�$GUHVVE H� (



���

,G $QIRUGHUXQJVEHVFKUHLEXQJ (�,GVWlQGH�QDFK�3RVWOHLW]DKO�EHL�0HQJHQ��EHU�����XQG�XQWHU�������(LQOLHIH UXQJ�QXU�EHL�HLQHP�3RVWDPW�LQQHUKDOE�GHU�/HLWUHJLRQ$�� 6HOHNWLRQ� YRQ�$GUHVVEHVWlQGHQ� HLQHV�/HLWEHUHLFKV�� 6RUWLHUXQJ� GHU�$GUHV V�EHVWlQGH�QDFK�3RVWOHLW]DKO�EHL�0HQJHQ��EHU����XQG�XQWHU������(LQOLHIHUXQJ�QXU�EHL�HLQHP�3RVWDPW�LQQHUKDOE�GHV�/HLWEHUHLFKV
(

$�� 0DVFKLQHQOHVEDUH�$QVFKUL IWHQ�PLW�JHQDXHU�9RUJDEH ($�� /LHIHUVFKHLQGUXFN ($�� 6WDSHOXQJ�HLQ]HOQHU�6HQGXQJHQ� LQ�%ULHIEHKlOWHUQ��DEKlQJLJ�YRQ�6HQGXQJ V�JU|�H�XQG�±PDVVH�LQ�XQWHUVFKLHGOLFKHQ�6W�FNHOXQJHQ�PLW�EHVRQGHUHQ�.HQ Q�]HLFKQXQJHQ
(

$�� *UR�H� 0HQJHQ DE� ���� NJ� 6WDSHOXQJ� DXI� 3DOHWWHQ� PLW� EHVRQGHUHQ� .HQ Q�]HLFKQXQJHQ (
$�� %HU�FNVLFKWLJXQJ�XQWHUVFKLHGOLFKHU�6HQGXQJVDUWHQ��8QWHUVFKHLGXQJ�LQ�6H Q�GXQJVW\S��%ULHI��.DWDORJ�RGHU�3DNHW���6HQGXQJVIR UPDW��6WDQGDUG��.RPSDNW�RGHU�*UR���XQG�LQ�9HUSDFNXQJVDUW��8PVFKOD J�RGHU�K�OOHQORV��

(
$�� 3UHLVEHUHFKQXQJ�XQG�$GUHVVEHVFKULIWXQJ�KlQJHQ�YRQ�6HQGXQJVDUWHQ�DE� ($�� 9HUZHQGXQJ�YRQ�'LUHNWDGUHVVLHUHUQ &$�� 6FKQHOOH�.RQILJXUDWLRQ�I�U�KlXILJH�1XW]XQJ'LH�2SWLPLHUXQJ�GHV�3RVWYHUVDQGV�VROO�EHL�HLQHP�DXVJHZlKOWHQ�=LHODGUH VVEHVWDQG��EHU�SU�IHQ�� LQ�ZHOFKH�.DWHJRULHQ� GHU�$QIRUGHUXQJHQ�$���ELV�$���GLH�9HUVHQGXQJ�JHK|UW��:LUG� HLQH�0LQGHVWPHQJH�XQWHUVFKULWWHQ�� VR�P�VVHQ�XQWHUVFKLHGOLFKH�$OWHUQDWLYHQ��EH U�SU�IW�ZHUGHQ��8QWHU�8PVWlQGHQ�NDQQ�HLQH�$XIWHLOXQJ�GHU�6HQGXQJHQ�DXI�XQWHUVFK LHGOL�FKH�3RVWlPWHU�� �(LQOLHIHUXQJVVWHOOHQ��UHQWDEHO�VHLQ��



���

,GHQWLIL]LHUWH�$VSHNWH��9DULDWLRQVW\SHQ�XQG�9DULDWLRQHQ)ROJHQGH�7DEHOOH�JLEW�$XIVFKOXVV��EHU�,GHQWLIL]LHUWH�$VSHNWH��9DULDWLRQVW\SHQ�XQG�9DUL D�WLRQHQ�
$VSHNWH�XQG�9DULDWLRQVW\SHQ�I�U�GDV�3URGXNWV\VWHP�3LVD7\S %H]HLFKQHU $JJUHJLHUWH�$QIRUGHUXQJHQ$VS %HWULHEVV\VWHP $�$VS 4XDOLWlW $��$VS )XQNWLRQ$VS $GU�EHDUEHLWXQJ $���$���$����$��$VS $GU��HLQOHVHQ97 4XHOOHQDQ]DKO QXU����PHKUHUH��$���$VS 2SWLPLHUXQJ $���$����$����$����$����$��97 .OHLQVWPHQJHQ 6WG�2SW��,QIREULHI��(LQOLHIHUXQJVVWHOOHQ$VS $GUHVVDXVJDEH$VS $XVJDEHOD\RXW $����$����$��97 $XVJDEH]LHO $���$����$��$VS )RUPXODUDXVJDEH $����$����$��$VS 'LUHNWPDUNHWLQJ $����$��$VS 6RUWLHUXQJ $����$����$�$VS 6HQGXQJVDUWHQ97 6HQGXQJVW\S %ULHI��.DWDORJ��3DNHW97 6HQGXQJVIRUPDW 6WDQGDUG��.RPSDNW��*UR�97 9HUSDFNXQJVDUW 8PVFKODJ��+�OOHQORV97 $GU�IRUPDW $���$���$��97 $GU�VFKQLWWVWHOOH $���$����$����$�97 %�QGHOXQJ $����$��97 0HQJHQVHOHNWLRQ $����$����$��97 %HGLHQXQJ9DU (LQI��%HGLHQXQJ $��$��9DU $XWRPDWLVLHUXQJ $��97 0DVVHQYHUV� QHLQ��MD��$����$���
$VS $VSHNW��97 �9DULDWLRQVW\S��9DU� �9DULDWLRQ
'XUFK� GLH� ,GHQWLILNDWLRQ� YRQ�9DULDWLRQVW\SH Q� VLQG� I�U� GLH�9DULDWLRQVW\SHQ�$XVJDEH]LHO�XQG�$GU�IRUPDW�QHXH�$QIRUGHUXQJHQ��$���XQG�$����LGHQWLIL]LHUW�ZRUGHQ��'LHVH�HQWVSU H�FKHQ� MH� HLQHP�JHPHLQVDPHQ�.HUQHQ� GHU� EHLGHQ� DQGHUHQ�$QIRUGHUXQJHQ� �$��� LVW�.HUQ�YRQ�$��XQG�$����$���LVW�.HUQ�YRQ�$��XQG�$����



���

+LHUI�U�EHGDUI�HV�DXFK�GHU�(UJlQ]XQJ�HLQHV�QHXHQ�(UIDVVXQJVNRQWH[WV��.RQWH[W�,��$NWLY L�WlW�$VSHNWH�XQG�9DULDWLRQVW\SHQ�GHI LQLHUHQ�������,G $QIRUGHUXQJVEHVFKUHLEXQJ (�,G$�� $XVJDEH]LHO�LVW�6WDQGDUGGUXFNHU�GHV�HQWVSUHFKHQGHQ�%HWULHEV\VWHPV ,$�� =XP� HLQ� XQG� DXVJHEHQ� YRQ�$GUHVVHQ� ZLUG� YRUJHJHEHQHV� 6WD QGDUGIRUPDW�YHUZHQGHW ,
)ROJHQGH�*UDSKLN�]HLJW�HLQHQ�$XVVFKQLWW�GHU�H[WHUQHQ�6SH]LILNDWLRQ�YRQ�$VSHNWHQ�9DUL D�WLRQVW\SHQ�XQG�9DULDWLRQHQ�
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���

(LQ]HOEHZHUWXQJHQ�DXVJHZlKOWHU�$QIRUGHUXQJHQ)ROJHQGH�7DEHOOH� ]HLJW�%HZHUWXQJHQ�GHU� DXVJHZlKOWHU�$QIRUGHUXQJHQ� �$QIRUGHUXQJHQ��GLH�GDV�6RIWZDUHSURGXNW�3LVD�.HUQ HUI�OOHQ�VROO��GHV�3URGXNWV\VWHPV�3LVD�
$XVVFKQLWW�GHU�%HZHUWXQJ��$QIRUGHUXQJHQ�DQ�3LVD�.HUQ �,G .XU]H�%HVFKUHLEXQJ 'ULQJ�OLFK�NHLW 0DUNW�EHGHX�WXQJ 7HFK�QLN $XI�ZDQG�(IIL]�$� 2SWLPLHUXQJ������UHJLRQDOH�$GUHVVHQ� � � � �$� :LQGRZV � � � �$�� :DKONDUWHQ � � � �$�� 2SWLPLHUXQJ���������$GUHVVHQ�DP�2UW � � � �$�� (IIL]LHQ] � � � �$�� 2SWLPLHUXQJ���������$GUHVVHQ� � � � �$�� 2SWLPLHUXQJ�������ELV������$GUHVVHQ�I�U�GLH�:HUEXQJ � � � �$�� 6RUWLHUXQJ�EHL�0HQJHQ��EHU����� � � � �$�� 6RUWLHUXQJ�EHL�0HQJHQ��EHU�����XQG�XQWHU����� � � � �$�� 6RUWLHUXQJ�EHL�0HQJHQ��EHU����XQG�XQWHU���� � � � �$�� 0DVFKLQHQOHVEDUH�$QVFKULIWHQ � � � �$�� /LHIHUVFKHLQGUXFN � � � �$�� 6WDSHOXQJ�LQ�%ULHIEHKlOWHUQ � � � �$�� XQWHUVFKLHGOLFKH�6HQGXQJVDUWHQ � � � �$�� 6WDQGDUGGUXFNHU � � � �$�� 6WDQGDUGIRUPDW�I�U�$GUHVVHQ � � � �
%HZHUWXQJ�3HUPDQHQWHU�$QIRUGHUXQJHQ��DQ�3LVD�.HUQ � 'ULQJ� 0DUNW� $XIZ�$� (LQIDFKH�%HGLHQHUI�KUXQJ � � �

JUR�H�=DKO��VHKU�JXW��PD[���NOHLQH�=DKO��VHKW�VFKOHFKW��PLQ���



���

=XRUGQXQJ�GHU�$QIRUGHUXQJHQ�]X�6\VWHPPRGXOHQ'LH� IROJHQGHQ� 7DEHOOHQ� ]HLJHQ� H[HPSODULVFK� GLH� DQ� GHQ� 6RIWZDUHSURGXNWHQ� 3LVD�.HUQXQG�3LVD�$GUHVV YRUJHQRPPHQH�9HUWHLOXQJ�GHU�$QIRUGHUXQJHQ�DXI�HLQ]HOQH�6\VWHPP R�GXOH��'LH�JHZlKOWH�'DUVWHOOXQJ�VROO�GLH�$EE LOGXQJ�YRQ�$VSHNWHQ�XQG�9DULDWLRQ VW\SHQ�]X�GHQ�6\VWHPPRGXOHQ�OHLFKWHU�QDFKYROO]LHKEDU�PDFKHQ��'LH�'DUVWHOOXQJ�LVW�NHLQH�6SH]LI L�NDWLRQ��VRQGHUQ�HLQH�ÄLQWHUQH³�'DUVWHOOXQJ�GHV�0RGHOO]XVWDQGV�
$QIRUGHUXQJHQ�DQ�3LVD�.HUQ7\S %H]HLFKQHU $QIRUGHUXQJ��HUI�OOW� hEHU�6FKQLWWVWHOOH�0��JHIRUGHUW$VS %HWULHEVV\VWHP $� $�$VS 4XDOLWlW $�� $��$VS )XQNWLRQ
$VS $GU��HLQOHVHQ97 4XHOOHQDQ]DKO HLQH$VS 2SWLPLHUXQJ $���$����$����$����$����$��97 .OHLQVWPHQJHQ ���$VS $GUHVVDXVJDEH$VS $XVJDEHOD\RXW $����$����$��97 $XVJDEH]LHO $��$VS )RUPXODUDXVJDEH $����$����$��
$VS 6RUWLHUXQJ $����$����$�$VS 6HQGXQJVDUWHQ97 6HQGXQJVW\S ���97 6HQGXQJVIRUPDW ���97 9HUSDFNXQJVDUW ���97 $GU�IRUPDW $��97 $GU�VFKQLWWVWHOOH $�97 %�QGHOXQJ $��97 0HQJHQVHOHNWLRQ $����$����$��97 %HGLHQXQJ9DU (LQI��%HGLHQXQJ $��$�� $��$��



���

$QIRUGHUXQJHQ�DQ�3LVD�$GUHVV7\S %H]HLFKQHU $QIRUGHUXQJ��HUI�OOW� hEHU�6FKQLWWVWHOOH�0��JHIRUGHUW$VS %HWULHEVV\VWHP $� $�$VS 4XDOLWlW $�� $��$VS )XQNWLRQ$VS $GU�EHDUEHLWXQJ $���$���$����$��$VS $GU��HLQOHVHQ97 4XHOOHQDQ]DKO PHKUHUH��$��� HLQH
$VS $GUHVVDXVJDEH$VS $XVJDEHOD\RXW $��97 $XVJDEH]LHO $���$�� $��

97 $GU�IRUPDW $���$� $��97 $GU�VFKQLWWVWHOOH $����$� $�
97 %HGLHQXQJ9DU (LQI��%HGLHQXQJ $��$�� $��$��
'XUFK�GLH�$XIWHLOXQJ�LQ�6\VWHPPRGXOH�ZXUGH�HUQHXW�HLQH�ZHLWHU H�$QIRUGHUXQJ�LGHQWLI L�]LHUW�� +LHUI�U� EHGDUI� HV� ZLHGHUXP� GHU� (UJlQ]XQJ� GHU� (UIDVVXQJVNRQWH[WH� �.R QWH[W� .��$NWLYLWlW�=XRUGQXQJ�YRQ�$QIRUGHUXQJHQ�]X�6\VWHPPRGXOHQ��,G $QIRUGHUXQJVEHVFKUHLEXQJ (�,G$�� $XVJDEH�YRQ�$GUHVVHQ�HUIROJW�QDFK�HLQHP�6WDQGDUGOD\RXW .



���

$QKDQJ�(� )ROJHUXQJHQ�DXV�GHU�(UZDUWXQJ�YRQ�9DULDWLRQHQ
6WHKW�HLQH�9DULDWLRQ�LQ�HUZDUWHW �$VVR]LDWLRQ�]X�HLQHU�DQGHUHQ�9DULDWLRQ��VR�IROJW�GDUDXV��
/HPPD��'HDNWLYLHUXQJ�QLFKW�HUZDUWHWHU�9DULDWLRQHQ6HLHQ� � � �� 6 W: : 97� 9DULDWLRQVW\SHQ�� �� :L ,� HLQH� 9DULDWLRQ� XQG� GLH�0HQJH� DOOHU�YRQ� �L � DXV� �: HUZDUWHWHQ�9DULDWLRQHQ�PLW� ^ `� �� � �:(;3(&7 M , H[SHFW L M � � EH�]HLFKQHW��'DQQ�JLOW�

� �� ? � � � � � � � �:7 N , (;3(&7 DFWLYH L LQDFWLYH NW W W� � � � �%HZHLV� 1DFK�'HILQLWLRQ�GHU�(UZDUWXQJ�PXVV�EHL�GHU�$NWLYLHUXQJ�YRQ� �L LPPHU�HL�QH�9DULDWLRQ� M (;3(&7� �DNWLY�VHLQ��1DFK�GHU�$NWLYLHUXQJVUHJHO�GHU�9DULDWLRQHQ�VLQG�DOOH�DQGHUHQ�9DULDWLRQHQ�DXV� �:, LQDNWLY��)ROJOLFK�LVW�GDQQ�QLH�HLQH�9DULDWLRQ�
�� ? �:N , (;3(&7� �DNWLY�

)�U�GLH�VFKZDFKH�(UZDUWXQJ�NDQQ�IROJW�DQDORJ�
/HPPD��'HDNWLYLHUXQJ�QLFKW�VFKZDFK�HUZDUWHWHU�9DULDWLRQHQ6HLHQ� � � �� 6 W: : 97� 9DULDWLRQVW\SHQ�� �� :L ,� HLQH�9DULDWLRQ�XQG�GLH�0HQJH�DOOHU�YRQ� �L �DXV� �: VFKZDFK�HUZDUWHWHQ�9DULDWLRQHQ�PLW�^ `� �� � �::($.(;3(&7 M , ZHDNH[SHFW L M � �EH]HLFKQHW��'DQQ�JLOW�

� �� ? � � � � � � � �:7 N , :($.(;3(&7 DFWLYH L LQDFWLYH NW W W� � � � �%HZHLV� +LHU�JLOW�HLQH�]XU�)ROJHUXQJ�DXV�GHU�(UZDUWXQJ�DQDORJH�$UJXPHQWDWLRQ�
'HU�$XVVFKOXVV�YRQ�9DULDWLRQHQ�NDQQ�DXIJUXQG�GLHVHU�)ROJHUXQJ�DXI�VFKZDFK�HUZDUWHWH�9DULDWLRQHQ�]XU�FNJHI�KUW�ZHUGHQ�
/HPPD��5�FNI�KUXQJ�GHV�$XVVFKOXVVHV�DXI�VFKZDFK�HUZDUWHWH�9DULDWLRQHQ6HLHQ� � � �� 6 W: : 97� 9DULDWLRQVW\SHQ�� � �� ��: :L , L ,� � ZREHL� JLOW�� � �� � �H[FOXGH L L ��6HLHQ�IHUQHU�IROJHQGH�0HQJHQ�GHILQLHUW�^ `�� �� � �:(;&/8'(' M , H[FOXGH M L � �XQG�^ `�� �� � �:(;&/8'(' M , H[FOXGH L M � ��GDQQ�JLOW�

�
�

� �
� �

� �

� ? � � � �? � � � ��� � �
:
:

M , (;&/8'(' ZHDNH[SHFW L MM , (;&/8'(' ZHDNH[SHFW L MH[FOXGH L L
� � �� ��%HZHLV��'LH�EHLGHQ�0HQJHQ� �(;&/8'(' �� �(;&/8'(' VLQG�MHZHLOV�DOOH�YRQ�GHU�DQGHUHQ�9DULDWLRQ�DXVJHVFKORVVHQH�9DULDWLRQHQ��$XIJUXQG�GHV�RELJHQ�/HPPDVGHU�'HDNWLYLHUXQJ�VFKZDFK�HUZDUWHWHU�9DULDWLRQHQ�IROJW�GHU�$XVVFKOXVV��



���

$QKDQJ�)� %HXUWHLOXQJHQ�DXV�$EVFKQLWW������
'LH� LQ�$EVFKQLWW� ����� DXV�(UIDKUXQJHQ� LP�.RQWH[W�HLQHV�+HUVWHOOHUV�YRQ�6WDQGDUGVRI W�ZDUH�I�U�GLH�$XWRPDWLVLHUXQJVWHFKQLN�HQWVWDQGHQ�DXV�IROJHQGHQ�hEHUOHJXQJHQ�KH UDXV�
4XHOOHQ� ± )LUPHQVLFKW��'HQ� LQWHUQHQ� XQG� H[WHUQHQ� 4XHOOHQ� ZLUG� HLQ� LQ� HWZD� JOHLFK�JUR�HV�+LQWHUJUXQGZLVVHQ��EHU�GHQ�$QZHQGXQJVEHUHLFK�XQG�GHP�6RIWZDUHV\VWHP�XQWH U�VWHOOW��:HVHQWOLFKHU�8QWHUVFKLHG�]ZLVFKHQ�LQWHUQHU�XQG�H[WHUQHU�)LUPHQVLFKW�LVW�GDKHU�YRU�DOOHP�HLQH�YHUVFKLHGHQ�VWDUNH�,QWHQVLWlW�GHU�.RQWDNWH��0LW�LQWHUQHQ�4XHOOHQ�LVW�HLQH�ZHL W�DXV� LQWHQVLYHUH� .RPPXQLNDWLRQ� P|JOLFK�� 'DGXUFK� ZHUGHQ� GLH� $QIRUGHUXQJHQ� LQ� GHU�5HJHO�SUl]LVHU�XQG�GLH�%HG�UIQLVVH�GHU�.XQGHQ�ZHUGHQ�KlXILJHU�JHWURIIHQ��'DPLW�HUIROJW�I�U� GLH� .ULWHULHQ� .$12�� .XQGHQDQWHLO� XQG� 0DUNWYROXPHQ� EHL� LQWHUQHQ� 4XHOOHQ� HLQH�WHQGHQ]LHOO�KRKH�XQG�EHL�H[WHUQHQ�4XHOOHQ�WHQGHQ]LHOO�QLHGULJH�%HZH UWXQJ�
4XHOOHQ�� .ODVVHQ�� .XQGHQ�XQG�$QZHQGHU��%HL�.XQGHQ�XQG�$QZHQGHUQ�ZXUGH�DX I�JUXQG� YLHOHU� XQWHUVFKLHGOLFKHU� .XQGHQ� HLQH�9HUIHLQHUXQJ� YRUJHQRPPHQ�� (V�ZLUG� ]Z L�VFKHQ� JUR�HQ�� NOHLQHQ� XQG� LQQRYDWLYHQ�NOHLQHQ�.XQGHQ�XQG�$QZHQGHUQ�XQWHUVFKLHGHQ��(LQH�LQ�GHU�6WXGLH�IHVWJHVWHOOWH�(UIDKUXQJ�ZDU��GDV V�LQQRYDWLYH�$QIRUGHUXQJHQ�YRU�DOOHP�YRQ�JUR�HQ�XQG�EHVRQGHUV�LQQRYDWLYHQ�NOHLQHQ�.XQGHQ�XQG�$QZHQGHUQ�VWDPPHQ��,QQ R�YDWLRQHQ�P�VVHQ� DXIJUXQG� LKUHU�1HXDUWLJNHLW� QLFKW� GULQJHQG� XPJHVHW]W�ZHUGHQ�� MHGRFK�ZHUGHQ�VLH�HUIDKUXQJVJHPl��HLQH�LQVJHVDPW�KRKH�0DUNWEHGH XWXQJ�HUODQJHQ��%HL�NOHLQHQ�QLFKW� LQQRYDWLYHQ�.XQGHQ�XQG�$QZHQGHU�NDQQ� WHQGHQ]LHOO�GDYRQ�DXVJHJDQJHQ�ZHUGHQ��GDVV�GHUHQ�$QIRUGHUXQJHQ�HLQH�KRKH�'ULQJOLF KNHLW�EHVLW]HQ�
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