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0DQIUHG 3HVFKHO ������������
6\VWHPYHUKDOWHQ ± 6\VWHPYHUVDJHQ�

5XGROI 6HLVLQJ

%HVRQGHUH (LQULFKWXQJ I�U 0HGL]LQLVFKH 6WDWLVWLN XQG ,QIRUPDWLN
0HGL]LQLVFKH 8QLYHUVLWlW :LHQ

6SLWDOJDVVH ��
$ � ���� :LHQ
gVWHUUHLFK

UXGROI�VHLVLQJ#PHGXQLZLHQ�DF�DW

$EVWUDFW� .\EHUQHWLN XQG 6\VWHPWKHRULH� ELV ]X 6WDOLQV 7RG DOV ÄE�UJHUOLFK�LGH�
DOLVWLVFK³ GLIIDPLHUW� ZXUGHQ LQ GHQ ����HU -DKUHQ ]XU ÄNRPPXQLVWLVFKHQ :LVVHQ�
VFKDIW³� GLH DOV EHVRQGHUV I|UGHUXQJVZ�UGLJ JDOW� GDPLW GHU ÄZLVVHQVFKDIWOLFK�
WHFKQLVFKH +|FKVWVWDQG³ UDVFK HUUHLFKW Z�UGH� 'HP PLW GLHVHP (ODQ JHZDFKVHQHQ
$QVSUXFK YRQ .\EHUQHWLN XQG 6\VWHPWKHRULH� �EHU GLH WHFKQLVFKHQ *UHQ]HQ KLQDXV
DXFK GLH 5HJHOXQJ LP VR]LR�|NRQRPLVFKHQ %HUHLFK ]X �EHUQHKPHQ� EHJHJQHWHQ
GLH 6('�,GHRORJHQ MHGRFK LQ GHQ ����HU -DKUHQ PLW 0D�QDKPHQ ]XU *HJHQVWHXH�
UXQJ� XQG GDV )DFK ZXUGH LQ GLH *UHQ]HQ VHLQHU WHFKQLVFKHQ $XVULFKWXQJ ]XU�FN
YHUZLHVHQ� 8P GLH GHQ $XIEDX GHV 6R]LDOLVPXV YHUKHL�HQGH ZLVVHQVFKDIWOLFK�
WHFKQLVFKH 5HYROXWLRQ �:75� LQ GHU ''5 QLFKW ]X JHIlKUGHQ� ZXUGHQ ]XU )|UGH�
UXQJ N\EHUQHWLVFKHU XQG V\VWHPWKHRUHWLVFKHU )RUVFKXQJ QHXH ,QVWLWXWLRQHQ DQ
+RFKVFKXOHQ XQG $NDGHPLH HLQJHULFKWHW� QLFKW ]XOHW]W DXFK DXIJUXQG GHU *U�Q�
GXQJ GHV ,QWHUQDWLRQDO ,QVWLWXWH IRU $SSOLHG 6\VWHP $QDO\VLV �,,$6$�� ,Q GLHVHP
6WDGLXP HQWVWDQG HLQH YRU DOOHP DQ WHFKQLVFKHQ $QZHQGXQJHQ RULHQWLHUWH $UEHLWV�
JUXSSH YRQ :LVVHQVFKDIWOHUQ YHUVFKLHGHQHU +RFKVFKXOHQ� GLH VLFK PLW GHU VR JH�
QDQQWHQ 7KHRULH ÄXQVFKDUIHU 0HQJHQ³ EHVFKlIWLJWHQ� ,QLWLDWRU GLHVHU Ä*'5 :RU�
NLQJ *URXS RQ )X]]\ 6HWV DQG 6\VWHPV³ ZDU 0DQIUHG 3HVFKHO� GHU GDPDOLJH /HLWHU
GHV )RUVFKXQJVEHUHLFKV Ä0DWKHPDWLN XQG .\EHUQHWLN³ GHU $NDGHPLH GHU :LVVHQ�
VFKDIWHQ GHU ''5� GHVVHQ /HEHQ XQG :HUN DOV :LVVHQVFKDIWHU LQ GHU ''5 JHZ�U�
GLJW ZLUG� XQG GHVVHQ 6FKLFNVDO LQ GHU QHXHQ %XQGHVUHSXEOLN 'HXWVFKODQG ]X 'HQ�
NHQ JHEHQ VROO�

� 'LHVHU %HLWUDJ LVW HLQH NQDSSH XQG DXI GLH 3HUVRQ 0DQIUHG 3HVFKHOV ]XJHVFKQLWWHQH 'DUVWHOOXQJ HUVWHU (UJHE�
QLVVH HLQHV VHKU YLHO DXVI�KUOLFKHU JHSODQWHQ 3URMHNWV ]XU (QZLFNOXQJHQ GHU .\EHUQHWLN�6\VWHPWKHRULH XQG
LQVEHVRQGHUH GHU )X]]\ 6HW 7KHRULH LQ GHU ''5� (LQH NXU]H 6NL]]H HUVFKLHQ EHUHLWV YRU GUHL -DKUHQ LQ GHP
*HGHQNEDQG I�U 0DQIUHG 3HVFKHO >6HL��@� (LQ DXVI�KUOLFKHUHU %HLWUDJ ZLUG GHPQlFKVW LQ HLQHP 6DPPHOEDQG
]XU .\EHUQHWLN LQ GHU ''5 SXEOL]LHUW >6HL��@� 1HEHQ GHU DQJHJHEHQHQ /LWHUDWXU VLQG ZHLWHUH 4XHOOHQ I�U
GLHVHQ %HLWUDJ GLH YRQ PLU JHI�KUWHQ ,QWHUYLHZV >%DQ��@� >%RF��@� >*RW��� *RW��@� >3HV��@� >3DO��� 3DO��@
VRZLH HLQ XQYHU|IIHQWOLFKWHV DXWRELRJUDSKLVFKHV 0DQXVNULSW YRQ 0DQIUHG 3HVFKHO >3HV��@� I�U GHVVHQ hEHUODV�
VXQJ ]XU ZLVVHQVFKDIWV� XQG WHFKQLNKLVWRULVFKHQ $XVZHUWXQJ LFK GHU )DPLOLH 3HVFKHO GDQNH� )�U GLH IUHXQGOL�
FKH *HQHKPLJXQJ ]XP $EGUXFN GHU $EELOGXQJHQ �D�� �E� XQG � GDQNH LFK GHP $UFKLY GHU %HUOLQ�
%UDQGHQEXUJLVFKHQ $NDGHPLH GHU :LVVHQVFKDIWHQ�
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� (LQOHLWXQJ

.\EHUQHWLN XQG 6\VWHPWKHRULH KDEHQ GHU ,QIRUPDWLN GDV )HOG EHVWHOOW� 'LH .\EHUQHWLN
ZDU HLQ JUR�HU :XUI 1RUEHUW :LHQHUV JHZHVHQ�� ZlKUHQG GLH KLVWRULVFKH %HWUDFKWXQJ
GHU 6\VWHPWKHRULH NRPSOL]LHUWHU LVW� 'LH $OOJHPHLQH 6\VWHPOHKUH RGHU �WKHRULH �*HQHUDO
6\VWHP 7KHRU\� HQWZLFNHOWH /XGZLJ YRQ %HUWDODQII\ DXV GHU 6\VWHPWKHRULH GHV 2UJD�
QLVPXV LQ VHLQHQ $UEHLWHQ ]XU Ä7KHRUHWLVFKHQ %LRORJLH³ GHU ����HU -DKUH�� ]XP DQGHUHQ
HWDEOLHUWH VLFK LQ GHQ ����HU XQG ����HU -DKUHQ HLQH YRQ GHU .\EHUQHWLN EHHLQIOXVVWH
WHFKQLVFKH 6\VWHPWKHRULH� 6HLW GHQ ����HU -DKUHQ NRQQWH GDV JUR�H *HELHW Ä6\VWHPWKHR�
ULH�.\EHUQHWLN³ DOV (LQKHLW DQJHVHKHQ ZHUGHQ� DOOHUGLQJV QLFKW DOV ZLVVHQVFKDIWOLFKH
'LV]LSOLQ VRQGHUQ DOV HLQ GLH 'LV]LSOLQHQ �EHUJUHLIHQGHU ÄZLVVHQVFKDIWOLFKHU :HUN]HXJ�
NDVWHQ³� 'DULQ VROOWH DXFK GLH Ä$OOJHPHLQH 6\VWHPWKHRULH³ DXIJHKHQ � HLQ 9RUKDEHQ�
GDV NHLQHQ JUR�HQ (UIROJ KDWWH�� $QGHUHUVHLWV ZXUGHQ 6\VWHPWKHRULH XQG .\EHUQHWLN LQ
2VW XQG :HVW EDOG DXFK DXI GLH QLFKW�WHFKQLVFKHQ %HUHLFKH GHU gNRQRPLH XQG GHU 6R]L�
DOZLVVHQVFKDIWHQ DXVJHZHLWHW� VLH HWDEOLHUWH VLFK LQ GHU 0DU[LVWLVFK�/HQLQLVWLVFKHQ 2UJD�
QLVDWLRQVZLVVHQVFKDIW �0/2� ]XP (QGH GHU ����HU -DKUH DOV 2UJDQLVDWLRQVEDVLV GHV
ÄHQWZLFNHOWHQ JHVHOOVFKDIWOLFKHQ 6\VWHPV³� *HVHOOVFKDIWOLFKH 3UR]HVVH VROOWHQ QDFK UDWL�
RQDOHQ .ULWHULHQ XQG PLW +LOIH YRQ 0HWKRGHQ GHU .\EHUQHWLN� GHU 2U�
JDQLVDWLRQVIRUVFKXQJ XQG GHU HOHNWURQLVFKHQ 'DWHQYHUDUEHLWXQJ JHVWDOWHW ZHUGHQ� (LQHU
GDU�EHU KLQDXVJHKHQGHQ N\EHUQHWLVFKHQ ,GHRORJLVLHUXQJ GHU 2UJDQLVDWLRQV� XQG /HL�
WXQJVSUREOHPH VROOWH YRUJHEHXJW ZHUGHQ� LQGHP VLH SDUWHLLGHRORJLVFK NRQWUROOLHUW Z�UGH�

(LQH QHXH (QWZLFNOXQJ DXV 6\VWHPWKHRULH XQG .\EHUQHWLN ZDU GLH 7KHRULH GHU )X]]\
6HWV DQG 6\VWHPV� GLH ���� YRQ /RWIL $� =DGHK� HLQHP 86�DPHULNDQLVFKHQ (OHNWUR�
WHFKQLN�3URIHVVRU DQ GHU 8QLYHUVLW\ RI &DOLIRUQLD LQ %HUNHOH\� DOV HLQH ÄYHUDOOJHPHLQHUWH
6\VWHPWKHRULH³ EHJU�QGHW�� XQG DXFK LQ GHQ 6WDDWHQ GHV :DUVFKDXHU 3DNWHV VFKRQ LQ GHQ
����HU -DKUHQ EHNDQQW ZXUGH� 'HU YRUOLHJHQGH %HLWUDJ ]XU ,QIRUPDWLN LQ GHU ''5 YHU�
ZHLVW DXI GLH *HVFKLFKWH GHU Ä)X]]\ 6HWV DQG 6\VWHPV³ LQ GHU ''5� ZR VLH Ä8QVFKDUIH
0HQJHQ XQG 6\VWHPH³ KLH�HQ� XQG XQWUHQQEDU PLW GHP 6FKLFNVDO GHV :LVVHQVFKDIWOHUV
XQG :LVVHQVFKDIWVRUJDQLVDWRUV 0DQIUHG 3HVFKHOV YHUEXQGHQ VLQG�

� :LHQHUV JU|�WHQWHLOV LQ 0H[LNR JHVFKULHEHQHV %XFK &\EHUQHWLFV RU &RQWURO DQG &RPPXQLFDWLRQ LQ WKH
$QLPDO DQG WKH 0DFKLQH >:LH��@ HUVFKHLQ ���� JOHLFK]HLWLJ LQ 3DULV� &DPEULGJH� 0DVVDFKXVHWWV XQG 1HZ
<RUN� (V HQWKlOW )RUVFKXQJVHUJHEQLVVH XQG GHUHQ ,QWHUSUHWDWLRQHQ� GLH HU JHPHLQVDP PLW GHP 0,7�,QJHQLHXU
-XOLDQ %LJHORZ XQG GHP PH[LNDQLVFKHQ 1HXURSK\VLRORJHQ $UWXUR 5RVHQEOXHWK �EHU -DKUH KLQ JHVDPPHOW
KDWWH�
� %HUWDODQII\ YHU|IIHQWOLFKWH ���� VHLQH .ULWLVFKH 7KHRULH GHU )RUPELOGXQJ >%HU��@� +LHU ILQGHQ VLFK VFKRQ GLH
.RQ]HSWH GHU ³RIIHQHQ 6\VWHPH´� GHV ³)OLH�JOHLFKJHZLFKWV´ XQG GHU ³5�FNNRSSHOXQJ´� GLH HU GDQQ LQ GHQ
����HU -DKUHQ ]XU &KDUDNWHULVLHUXQJ GHU $OOJHPHLQHQ 6\VWHPWKHRULH DQI�KUWH�
� 6R IDQG LP )U�KMDKU ���� GDV ]ZHLWH 6\VWHPV 6\PSRVLXP DP &DVH ,QVWLWXWH RI 7HFKQRORJ\ LQ &OHYHODQG
�2KLR� VWDWW� DXI GHP YRU PHKU DOV ��� 7HLOQHKPHUQ �� 9RUWUDJHQGH ± XQWHU LKQHQ 9HUWUHWHU GHU .\EHUQHWLN� GHU
$OOJHPHLQHQ 6\VWHPWKHRULH� ,QJHQLHXUH XQG 3KLORVRSKHQ ± LKUH 9LHZV RQ *HQHUDO 6\VWHPV 7KHRU\ �VR GHU 7LWHO
GHV 7DJXQJVEDQGHV >0HV��@� GDUVWHOOWHQ� ,P 9RUZRUW GD]X EHWRQWH 0LKDMOR 0HVDURYLF� GDVV GLH YHUVFKLHGHQHQ
=XJlQJH RKQH 9HUHLQKHLWOLFKXQJ EOLHEHQ�
� 6LHKH GD]X >=DG��@� VRZLH ]XU *HVFKLFKWH GLHVHU 7KHRULH XQG LKUHU $QZHQGXQJHQ >6HL��@�
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� $QODXI� 6FKZXQJ� hEHUVFKODJ

=HQWUDOHV 3ULQ]LS GHU Ä.\EHUQHWLN³ LVW GLH 5�FNNRSSOXQJ� GLH :LHQHU LQ GHU (LQI�KUXQJ
]X VHLQHP %XFK YRUDE NQDSS EHVFKULHE� Ä+LHU JHQ�JW GLH )HVWVWHOOXQJ� GDVV EHL HLQHU YRQ
HLQHP 0XVWHU JHOHQNWHQ %HZHJXQJ GLH $EZHLFKXQJ GHU ZLUNOLFK GXUFKJHI�KUWHQ %HZH�
JXQJ YRQ GLHVHP 0XVWHU DOV QHXH (LQJDEH EHQXW]W ZLUG� XP GHQ JHUHJHOWHQ 7HLO ]X YHU�
DQODVVHQ� GLH %HZHJXQJ GHP 0XVWHU QlKHU ]X EULQJHQ�³ �>:LH��@� 6� ���� $OV %HLVSLHO
GLHQWH LKP KLHU GDV 5�FNNRSSOXQJVV\VWHP ]XU 6WHXHUXQJ HLQHV 6FKLIIV� GDV DEHU DXFK
IOH[LEHO XQG VW|UXQJVWROHUDQW VHLQ VROOWH� GHQQ� Ä$QGHUHUVHLWV� ]� %� XQWHU JHZLVVHQ YHU�
]|JHUQGHQ %HGLQJXQJHQ� ZLUG HLQH ]X VWDUUH 5�FNNRSSOXQJ GDV 5XGHU ]XP hEHUVFKZLQ�
JHQ EULQJHQ XQG ZLUG YRQ HLQHU 5�FNNRSSOXQJ LQ GHU DQGHUHQ 5LFKWXQJ JHIROJW VHLQ� GLH
GDV 5XGHU QRFK PHKU �EHUVFKZLQJHQ OlVVW� ELV GHU 6WHXHUPHFKDQLVPXV LQ ZLOGH 6FKZLQ�
JXQJHQ �EHUJHKW RGHU ]XP 6FKODJHQ NRPPW XQG YROOVWlQGLJ ]XVDPPHQEULFKW�³
�>:LH��@� 6� ����

$EELOGXQJ �� ,OOXVWUDWLRQHQ ]X HLQHP IU�KHQ $XIVDW] YRQ *HRUJ .ODXV >.OD��@�

.\EHUQHWLN XQG 6\VWHPWKHRULH ZXUGHQ YRQ GHU ''5�)�KUXQJ DOV &KDUDNWHULVWLND GHU
³ZLVVHQVFKDIWOLFK�WHFKQLVFKHQ 5HYROXWLRQ´ �:75� DQJHVHKHQ� GLH LQ GHP YRQ GHU 6('
JHSODQWHQ (QWZLFNOXQJVSUR]H� GHU ''5 LQ GHQ ����HU -DKUHQ GHQ ³XPIDVVHQGHQ $XIEDX
GHV 6R]LDOLVPXV´ EULQJHQ VROOWH�� (LQH PXVWHUJ�OWLJH (QWZLFNOXQJ GHU .\EHUQHWLN LQ GHU
''5 VROOWH VRPLW ]XP JUR�HQ =LHO ]X I�KUHQ� GRFK GDV 5�FNNRSSOXQJVV\VWHP HUZLHV
VLFK DOV ]X VWDUU XQG HV NDP ]X ZLOGHQ 6FKZLQJXQJHQ� ]X hEHUVFKODJ XQG =XVDPPHQ�
EUXFK�

� 'DV 3URJUDPP GHU 6R]LDOLVWLVFKHQ (LQKHLWVSDUWHL 'HXWVFKODQGV YRQ ���� VDK I�U GLH ����HU -DKUH GHQ hEHU�
JDQJ YRQ GHU ÄVR]LDOLVWLVFKHQ 5HYROXWLRQ³ ]XU ÄZLVVHQVFKDIWOLFK�WHFKQLVFKHQ 5HYROXWLRQ³ �:75� YRU
�>6('��@� 6� ���
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%LV ]X 6WDOLQV 7RG LP -DKUH ���� ZDU GLH .\EHUQHWLN DOV ÄE�UJHUOLFK�LGHDOLVWLVFK³ GLIID�
PLHUW ZRUGHQ� GRFK DOV GLH :75 JUXQGOHJHQGH $XIJDEH GHU ''5 ZHUGHQ VROOWH� ZLH
:DOWHU 8OEULFKW LP $SULO ���� DXI GHP 9,,� 3DUWHLWDJ GHU 6(' IRUGHUWH �>8OE��@� 6� ����
XQG ZLH DXFK LQ GHU JHVDPWHQ bUD +RQHFNHU SURNODPLHUW ZXUGH� JDOW HV GLH Ä(U�
UXQJHQVFKDIWHQ GHU ZLVVHQVFKDIWOLFK�WHFKQLVFKHQ 5HYROXWLRQ RUJDQLVFK PLW GHQ 9RU�
]�JHQ GHV VR]LDOLVWLVFKHQ :LUWVFKDIWVV\VWHPV ]X YHUHLQLJHQ�³ �>6('��@� 6� ���� 'LH
.\EHUQHWLN ZXUGH ÄNRPPXQLVWLVFKH :LVVHQVFKDIW³ XQG Ä3URGXNWLYNUDIW DOOHUHUVWHQ 5DQ�
JHV³ �>:LK��@� 6� �����

'DV 0LQLVWHULXP I�U :LVVHQVFKDIW XQG 7HFKQLN �0:7� ULFKWHWH VFKRQ ���� HLQH .\�
EHUQHWLN�.RPPLVVLRQ HLQ� GLH GDV 3ROLWE�UR GHU 6(' EHUDWHQ VROOWH� *U�QGXQJVYRUVLW�
]HQGHU ZXUGH *HRUJ .ODXV� GHU VHLW ���� /HKUVWXKOLQKDEHU I�U /RJLN XQG (UNHQQW�
QLVWKHRULH DQ GHU +XPEROGW�8QLYHUVLWlW LQ %HUOLQ� VHLW ���� /HLWHU GHU $UEHLWVJUXSSH
3KLORVRSKLH DQ GHU $NDGHPLH GHU :LVVHQVFKDIWHQ GHU ''5 �$G:� XQG VHLW ���� $ND�
GHPLHPLWJOLHG ZDU�

$EELOGXQJ �� =HLWXQJVDXVULVV� 1HXHV 'HXWVFKODQG� ��� $XJXVW �����

)�U GHQ 3KLORVRSKHQ *HRUJ .ODXV ZDU GLH .\EHUQHWLN QLFKW QXU WHFKQLVFKH :LVVHQVFKDIW�
VRQGHUQ HLQH ZLFKWLJH (UZHLWHUXQJ GHV GLDOHNWLVFKHQ 'HQNLQVWUXPHQWDULXPV XQWHU GHP
*HVLFKWVSXQNW GHU 2UJDQLVDWLRQVSUREOHPH HLQHU VR]LDOLVWLVFKHQ *HVHOOVFKDIW� (LQH JXW
IXQNWLRQLHUHQGH *HVHOOVFKDIW VHL HLQ Ä6\VWHP YHUPDVFKWHU 5HJHONUHLVH³ PLW KLHUDUFKL�
VFKHU 6WUXNWXU� 'LH +LHUDUFKLHVSLW]H� GHQ JHVDPWJHVHOOVFKDIWOLFKHQ 5HJOHU VR]XVDJHQ�
VWHOOH LQ HLQHP VR]LDOLVWLVFKHQ /DQG GLH 3DUWHL� GLH DEHU QLFKW VWHXHUQG YRQ DX�HQ DXI GLH
*HVHOOVFKDIW HLQZLUNHQ� VRQGHUQ YLHOPHKU NRPSOH[H 5HJHOXQJVEH]LHKXQJHQ ]X GHQ YHU�
VFKLHGHQHQ 7HLOV\VWHPHQ HLQHU *HVHOOVFKDIW KDEHQ VROOWH� GLH DXFK LKUHUVHLWV ]XHLQDQGHU
LQ 5HJHOXQJVEH]LHKXQJHQ VW�QGHQ�
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'LHV I�KUWH ]X ZLOGHQ $XVVFKOlJHQ XQG =XVDPPHQEUXFK� 'LH ����HU -DKUH ]HLJHQ� GDVV
GLH 6('�,GHRORJHQ QLFKW JHZLOOW ZDUHQ� HLQ GLH ,GHRORJLH HLQEH]LHKHQGH 6\VWHPGHQNHQ
]X WROHULHUHQ� *HJHQ GLHVH 'HQNDQVlW]H XQG 2UJDQLVDWLRQVPRGHOOH ZXUGH ³]XU�FN JHUX�
GHUW´� $QOlVVH ZDUHQ GLH /LEHUDOLVLHUXQJVWHQGHQ]HQ LQ GHU &665 XQG GHU VRZMHWLVFKH
(LQPDUVFK ����� 0LW GHU 5�FNNRSSOXQJ LQ GLH DQGHUH 5LFKWXQJ NDP GLH $EO|VXQJ 8O�
EULFKWV DOV HUVWHU 6HNUHWlU GHU 6(' XQG 9RUVLW]HQGHU GHV 1DWLRQDOHQ 9HUWHLGLJXQJVUDWHV�
'HU %HJULII GHV Ä6\VWHPV³� LQ GHQ ��HU -DKUHQ QRFK LQ GHU 3DUWHLVSUDFKH YHUDQNHUW� YHU�
VFKZDQG� DQVWDWW GHV ÄHQWZLFNHOWHQ JHVHOOVFKDIWOLFKHQ 6\VWHPV GHV 6R]LDOLVPXV³ ZDU VHLW
GHP 9,,,� 3DUWHLWDJ ZLHGHU GLH ÄHQWZLFNHOWH VR]LDOLVWLVFKH *HVHOOVFKDIW³ GDV =LHO� $XI
GHU 7DJXQJ GHU *HVHOOVFKDIWVZLVVHQVFKDIWHQ DP ��� 2NWREHU ���� VDJWH .XUW +DJHU Ä ���
GD� GLH %H]HLFKQXQJ ÄHQWZLFNHOWHV JHVHOOVFKDIWOLFKHV 6\VWHP GHV 6R]LDOLVPXV³ LQ GHU
3UD[LV EHVRQGHUV DXI GHP *HELHW GHU gNRQRPLH RIW GD]X I�KUWH� GD� GHU NODUH 6LQQ XQG
,QKDOW XQVHUHU 3ROLWLN VFKOLH�OLFK XQWHU HLQHP :XVW YRQ DXV GHU 6\VWHPWKHRULH HQWOHKQWHQ
%HJULIIHQ YHUVFKZDQG ���³ �>+DJ��@� 6� ����� Ä'HU 0HQVFK LVW QLFKW I�U LUJHQGZHOFKH
6\VWHPH GD� VRQGHUQ DOO XQVHU +DQGHOQ LVW I�U GHQ 0HQVFKHQ EHVWLPPW ��� :HQQ YHUVXFKW
ZLUG� GDV :HVHQ GHU VR]LDOLVWLVFKHQ *HVHOOVFKDIW PLW GHP N\EHUQHWLVFKHQ 6\VWHPEHJULII
GDU]XVWHOOHQ� KDW GDV ]XU )ROJH� GD� GHU VR]LR|NRQR�PLVFKH XQG NODVVHQPl�LJH ,QKDOW
GHV 6R]LDOLVPXV SRVLWLYLVWLVFK DXVJHK|OW ZLUG� >���@ VR N|QQHQ ZLU QDW�UOLFK QLFKW ]XODV�
VHQ� GD�³ .\EHUQHWLN XQG 6\VWHPWKHRULH ÄDQ GLH 6WHOOH GHV GLDOHNWLVFKHQ XQG KLVWRUL�
VFKHQ 0DWHULDOLVPXV� GHU SROLWLVFKHQ gNRQRPLH GHV 6R]LDOLVPXV� GHV ZLVVHQVFKDIWOLFKHQ
.RPPXQLVPXV RGHU DXFK GHU VR]LDOLVWLVFKHQ /HLVWXQJVZLVVHQVFKDIW WUHWHQ >���@ XQG GD�
GLH 6SUDFKH HLQHU 6SH]LDOZLVVHQVFKDIW GLH SROLWLVFKH 6SUDFKH GHU 3DUWHL ZLUG� 'LH 3DUWHL
Z�UGH DXIK|UHQ� HLQH PDU[LVWLVFK�OHQLQLVWLVFKH 3DUWHL ]X VHLQ �>+DJ��@� 6� ��� I��

� 0DQIUHG 3HVFKHO ± 6\VWHPYHUKDOWHQ

��� 3URIHVVRU� ,,$6$�9HUWUHWHU� )RUVFKXQJVEHUHLFKVOHLWHU GHU $G:

8P GLH :HWWEHZHUEVIlKLJNHLW ]X JHZlKUOHLVWHQ JDE HV LQ GHU ''5 ZHLWHUKLQ 7HFKQLVFKH
.\EHUQHWLN XQG 6\VWHPWKHRULH� XQG DOV ���� GDV ,QWHUQDWLRQDO ,QVWLWXWH IRU $SSOLHG 6\V�
WHP $QDO\VLV �,,$6$� LQ /D[HQEXUJ EHL :LHQ JHJU�QGHW ZXUGH� ZDU GLH ''5 HLQHU GHU
0LWJOLHGVVWDDWHQ� ,KU 9HUWUHWHU XQG Ä''5�.RRUGLQDWRU I�U GLH V\VWHPZLVVHQVFKDIWOLFKH
=XVDPPHQDUEHLW PLW GHP ,,$6$ ZXUGH GHU 0DWKHPDWLNHU 0DQIUHG 3HVFKHO� GHU VHLW
���� 3URIHVVRU I�U 5HJHOXQJV� XQG 6WHXHUXQJVWHFKQLN DQ GHU 7+ .DUO�0DU[�6WDGW ZDU�

3HVFKHOV /HEHQVODXI SUlGHVWLQLHUWH LKQ JHUDGH]X� GLH Ä6\VWHPZLVVHQVFKDIW³ GHU ''5 ]X
UHSUlVHQWLHUHQ� (U ZDU 'RNWRUDQG GHV 0DWKHPDWLNSURIHVVRUV XQG VSlWHUHQ 5HNWRUV GHU
+XPEROGW�8QLYHUVLWlW .XUW 6FKU|GHU JHZHVHQ� GHU DXFK 6WHOOYHUWUHWHU GHV .\EHUQHWLN�
.RPPLVVLRQVYRUVLW]HQGHQ .ODXV JHZRUGHQ ZDU� ����� DOVR QRFK LQ GHU 6RQGLHUXQJVSKD�
VH GLHVHU .RPPLVVLRQ ERW 6FKU|GHU GHP GDPDOV DP 'HXWVFKHQ $PW I�U 0DWHULDO� XQG
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:DUHQSU�IXQJ �'$0:� EHVFKlIWLJWHQ XQG QRFK QLFKW SURPRYLHUWHQ 3HVFKHO� DQ� HLQH
9RUOHVXQJ �EHU GLH *UXQGODJHQ GHU .\EHUQHWLN DQ GHU 0DWKHPDWLVFK�
QDWXUZLVVHQVFKDIWOLFKHQ )DNXOWlW GHU +XPEROGW�8QLYHUVLWlW ]X KDOWHQ� (V ZDU GLH YHU�
PXWOLFK HUVWH .\EHUQHWLN�9RUOHVXQJ 'HXWVFKODQGV�� GLH 3HVFKHO QXQ MlKUOLFK ELV ����
KLHOW� DOV HU 'LUHNWRU GHV ,QVWLWXWV I�U 5HJHOXQJVWHFKQLN ZXUGH XQG EDOG GDUDXI VHLQH HUVWH
3URIHVVXU LQ .DUO�0DU[�6WDGW HUKLHOW� ���� EHULHI LKQ GDV 0:7 LQ GLH .RPPLVVLRQ I�U
GLH 7HLOQDKPH DP ,,$6$� GLH EDOG GDUDXI GHU $NDGHPLH GHU :LVVHQVFKDIWHQ �$G:�
]XJHRUGQHW ZXUGH�

(QWVSUHFKHQG GHU 5HIRUP YRQ ����� VROOWH GLH $G: Ä)RUVFKXQJVDNDGHPLH GHU VR]LD�
OLVWLVFKHQ *HVHOOVFKDIW³ VHLQ� 'LH IU�KHUHQ Ä.ODVVHQ³ �EHUI�KUWH PDQ ]XP 7HLO GXUFK
QHXHQ =XVFKQLWW LQ VLHEHQ Ä)RUVFKXQJVEHUHLFKH³� GHQHQ GLH HKHPDOLJHQ =HQWUDOLQVWLWXWH
XQWHUJHRUGQHW ZXUGHQ� 3HVFKHO HUKLHOW ���� GLH %HWUDXXQJ ]XP $XIEDX GHV )RUVFKXQJV�
EHUHLFKV �)R%� 0DWKHPDWLN� .\EHUQHWLN� 5HFKHQWHFKQLN� GHP GDV ,QVWLWXW I�U UHLQH XQG
DQJHZDQGWH 0DWKHPDWLN �,0$7+� VSlWHU =HQWUDOLQVWLWXW I�U 0DWKHPDWLN XQG 0HFKDQLN��
GDV =HQWUDOLQVWLWXW I�U .\EHUQHWLN XQG ,QIRUPDWLRQVSUR]HVVH �=.,� XQG GDV =HQWUDOH
5HFKHQ]HQWUXP GHU $NDGHPLH �=I5� VSlWHU =HQWUXP I�U 5HFKHQWHFKQLN� ]XJHRUGQHW
ZXUGHQ� OHW]WHQGOLFK HUKLHOW GHU QHXH )R% GHQ 1DPHQ 0DWKHPDWLN XQG .\EHUQHWLN XQG
3HVFKHO ZXUGH ���� DOV VHLQ /HLWHU JHZlKOW XQG YRP 0LQLVWHUUDW EHUXIHQ� GDPLW HLQKHU
JLQJ VHLQH %HUXIXQJ DOV 0LWJOLHG LQ GDV 3UlVLGLXP GHU $G:�

0LW GLHVHP EHUXIOLFKHQ :HFKVHO ZlUH HLJHQWOLFK HLQ 8P]XJ QDFK %HUOLQ HUIRUGHUOLFK
JHZHVHQ� GHQ 3HVFKHO MH GRFK MDKUHODQJ KLQDXV]|JHUWH� 6WDWWGHVVHQ SHQGHOWH HU ]ZLVFKHQ
%HUOLQ�$GOHUVKRI XQG .DUO�0DU[�6WDGW� ZR HU ZHLWHUKLQ VHLQH 9RUOHVXQJ Ä.HQQ�
ZHUWHUPLWWOXQJ XQG 0RGHOOELOGXQJ³ KLHOW� 6HLQ IU�KHUHU 0LWDUEHLWHU 6WHIIHQ %RFNOLVFK�
GHU 3URIHVVXUQDFKIROJHU ZXUGH� JHZlKUOHLVWHWH .RQWLQXLWlW� LQVEHVRQGHUH DXI GHP VLFK
DXV 3HVFKHOV .\EHUQHWLN�9RUOHVXQJ HQWZLFNHOWHQ *HELHW GHU VR JHQDQQWHQ ÄXQVFKDUIHQ
0RGHOOELOGXQJ³� (UVW ���� �EHUVLHGHOWH 3HVFKHO PLW VHLQHU )DPLOLH QDFK =HXWKHQ LQ GHU
1lKH YRQ %HUOLQ�

� 3HVFKHO KDWWH VHLQH 'LVVHUWDWLRQ ���� EHL 6FKU|GHU HLQJHUHLFKW� GHP VHLQH $XIJDEHQ DOV 5HNWRU DOOHUGLQJV
NDXP =HLW OLH�� GLHVH XQG $UEHLWHQ DQGHUHU .DQGLGDWHQ LQ JHERWHQHU =HLW ]X EHJXWDFKWHQ XQG GDPLW GLH 3URPR�
WLRQVYHUIDKUHQ ]XP $EVFKOXVV ]X EULQJHQ�
� (V ZlUH I�U HLQHQ +RFKVFKXOSURIHVVRU ULVNDQW JHZHVHQ� HLQH .\EHUQHWLN�9RUOHVXQJ ]X KDOWHQ� GRFK 3HVFKHO�
GHU QLFKW HLQPDO SURPRYLHUW ZDU� GDI�U ]X JHZLQQHQ ZDU YLHOOHLFKW 6FKU|GHUV WDNWLVFKHP *HVFKLFN ]X]XVFKUHL�
EHQ� 'LH IDNXOWDWLYH 9RUOHVXQJ �EHU GLH ELV NXU] ]XYRU QRFK DOV ÄVFKlGOLFKHV 3URGXNW GHV 0RQRNDSLWDOLVPXV³
DQJHVHKHQH .\EHUQHWLN HUUHLFKWH HLQH JUR�H +|UHU]DKO� -HGHV -DKU ZXUGH VLH YRQ ����� +|UHUQ EHVXFKW� GDUXQ�
WHU ZDUHQ .ODXV )XFKV�.LWWRZVNL� GHU 1HIIH GHV $NDGHPLHPLWJOLHGV �XQG VSlWHUHQ $WRPVSLRQV GHU 8G665�
.ODXV )XFKV� XQG *HRUJ %HQMDPLQ� GHU 6RKQ GHU HKHPDOLJHQ -XVWL]PLQLVWHULQ GHU ''5� +LOGH %HQMDPLQ�
>3HV��@
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$EELOGXQJ �� 0DQIUHG 3HVFKHO LQ GHU $G: GHU ''5� D� UHFKWV ����� E� OLQNV FD� �����

��� 8QVFKDUIHU *UHQ]HQ ± )X]]\ 6HWV DQG 6\VWHPV

$Q GHU 7+ .DUO�0DU[�6WDGW KDWWH 3HVFKHO ZlKUHQG VHLQHU 3URIHVVRUHQ]HLW VHLQH )RU�
VFKXQJVLQWHUHVVHQ I�U .\EHUQHWLN XQG 6\VWHPWHFKQLN LQ 5LFKWXQJ )X]]\ 6HWV XQG 3RO\�
RSWLPLHUXQJ DXVJHEDXW� 'LH PDWKHPDWLVFKH 7KHRULH GHU )X]]\ 6HWV ZDU YRQ GHP LQ GHU
6RZMHWUHSXEOLN $VHUEDLGVFKDQ JHERUHQHQ XQG ���� LQ GLH 86$ DXVJHZDQGHUWHQ (OHNWUR�
WHFKQLNHU� 6\VWHPWKHRUHWLNHU XQG %HUNHOH\�3URIHVVRU /RWIL $� =DGHK ���� EHJU�QGHW
ZRUGHQ >=DG��� 6HL��@� LQGHP HU JUDGXHOOH =XJHK|ULJNHLWHQ DQVWHOOH GHV VWDUUHQ (OH�
PHQW� RGHU 1LFKWHOHPHQWVHLQV ]X HLQHU 0HQJH HLQI�KUWH� =X GLHVHU GLH 3ULQ]LSLHQ GHU
�EOLFKHQ 0HQJHQWKHRULH DXIZHLFKHQGHQ 7KHRULH PRWLYLHUWHQ LKQ QLFKW HWZD ORJLVFK�
SKLORVRSKLVFKH *UXQGODJHQIRUVFKXQJHQ VRQGHUQ DQZHQGXQJVRULHQWLHUWH %HWUDFKWXQJHQ
]XU ,QIRUPDWLRQV� XQG .RPPXQLNDWLRQVWHFKQLN XQG LQVEHVRQGHUH ]XU 0XVWHUNODVVLILNDWL�
RQ� 'DV 3ULQ]LS GHU XQVFKDUIHQ =XJHK|ULJNHLW HUOHLFKWHUW EHLVSLHOVZHLVH GLH .ODVVLILNDWL�
RQ YRQ 0XVWHUQ ± HWZD KDQGJHVFKULHEHQH =HLFKHQ RGHU )UHTXHQ]HQ HOHNWURPDJQHWLVFKHU
:HOOHQ ± GLH HLQHP YRUJHJHEHQHQ 3URWRW\SHQ JHQ�JHQG lKQOLFK VLQG� 'LHVH 8QVFKlUIH
GHU .ODVVHQ]XJHK|ULJNHLW GU�FNWH =DGHK GXUFK :HUWH ]ZLVFKHQ � XQG � DXV� GLH MHGHP
2EMHNW GXUFK GLH VR JHQDQQWH =XJHK|ULJNHLWVIXQNWLRQ �PHPEHUVKLS IXQFWLRQ� P$�[� GHV
HQWVSUHFKHQGHQ )X]]\ 6HWV $ JHJHEHQ LVW� 2SHUDWLRQHQ� GLH PLW JHZ|KQOLFKHQ 0HQJHQ
GXUFKJHI�KUW ZHUGHQ N|QQHQ� ODVVHQ VLFK DXI GHQ %HUHLFK GHU )X]]\ 6HWV �EHUWUDJHQ� (V
JLEW GDV OHHUH )X]]\ 6HW �P$�[�  � I�U DOOH [ LP 'HILQLWLRQVEHUHLFK� XQG GDV .RPSOH�
PHQW �$ MHGHV )X]]\ 6HWV �P�$�[�  ���P$�[��� )X]]\ 6HWV N|QQHQ YHUHLQLJW ZHUGHQ XQG
PDQ NDQQ LKUHQ 'XUFKVFKQLWW ELOGHQ� 'LH EHLGHQ OHW]WHQ 2SHUDWLRQHQ GHILQLHUWH =DGHK
IROJHQGHUPD�HQ� 'LH =XJHK|ULJNHLWVIXQNWLRQ I$�%�[� GHU 9HUHLQLJXQJ ]ZHLHU )X]]\ 6HWV
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$ XQG % LVW GDV 0D[LPXP GHU =XJHK|ULJNHLWVIXQNWLRQHQ EHLGHU )X]]\ 6HWV �PD[ �I$�[��
I%�[��� GLH LKUHV 'XUFKVFKQLWWV �I$�%�[�� LVW GHUHQ 0LQLPXP �PLQ �I$�[�� I%�[���

$EELOGXQJ �� /LQNV� /RWIL $� =DGHK �XP ������ UHFKWV� =XJHK|ULJNHLWVIXQNWLRQHQ I$�[�� I%�[�
]ZHLHU )X]]\ 6HWV $ XQG %� 'LH =XJHK|ULJNHLWVIXQNWLRQ I$�%�[� GHU 9HUHLQLJXQJ YRQ $ XQG %
LVW GDV 0D[LPXP GHU =XJHK|ULJNHLWVIXQNWLRQHQ EHLGHU )X]]\ 6HWV �PD[ �I$�[�� I%�[���� ]XVDP�
PHQJHVHW]W DXV GHQ .XUYHQDEVFKQLWWHQ � XQG �� GLH GHV 'XUFKVFKQLWWV �I$�%�[�� LVW GHUHQ

0LQLPXP �PLQ �I$�[�� I%�[���� ]XVDPPHQJHVHW]W DXV GHQ .XUYHQDEVFKQLWWHQ � XQG �� >=DG��@�

=DGHK I�KUWH LQ GLHVHP $UWLNHO DXFK GLH (UZHLWHUXQJ GHV 5HODWLRQVEHJULIIV ]XU )X]]\�
5HODWLRQ GXUFK� ,Q GHU 0HQJHQWKHRULH LVW HLQH 5HODWLRQ ]ZLVFKHQ ]ZHL 0HQJHQ ; XQG <
HLQH 0HQJH JHRUGQHWHU 3DDUH �[� \� PLW [�; XQG \�<� (LQH )X]]\�5HODWLRQ GHILQLHUWH
=DGHK QXQ DOV HLQ )X]]\ 6HW LP 3URGXNWUDXP ;î <� E]Z� JOHLFK DOOJHPHLQ� (LQH Q�IDFKH
)X]]\�5HODWLRQ LVW HLQ )X]]\ 6HW $ LP 3URGXNWUDXP ;�î;�î� � �î;Q� PLW =XJHK|ULJNHLWV�
IXQNWLRQ I$�[�� � � � � [Q�� ZREHL [L �; L� L  �� � � � � Q� )�U GHQ )DOO ELQlUHU )X]]\�
5HODWLRQHQ HUNOlUWH =DGHK GDQQ DXFK GLH .RPSRVLWLRQ ]ZHLHU )X]]\�5HODWLRQHQ� $q%� DOV
GLH )X]]\�5HODWLRQ� GHUHQ =XJHK|ULJNHLWVIXQNWLRQ VLFK DXV GHQHQ YRQ $ XQG % IROJHQ�
GHUPD�HQ HUJLEW�

> @��������PLQVXS��� \I[I\[I %$%$ QQ
Q

 $
�

'HQ HUVWHQ 9RUWUDJ �EHU VHLQH 7KHRULH XQVFKDUIHU 0HQJHQ KLHOW =DGHK LP -XQL ���� YRU
GHU 3RSRY�*HVHOOVFKDIW GHU $NDGHPLH GHU :LVVHQVFKDIWHQ LQ 0RVNDX XQG DXFK GHQ
]ZHLWHQ KLHOW HU LQ GHU 6RZMHWXQLRQ� DOV GRUW LP GDUDXI IROJHQGHQ 6HSWHPEHU GHU &RQJ�
UHVV RQ &\EHUQHWLFV VWDWWIDQG� =X EHLGHQ *HOHJHQKHLWHQ ZDU =DGHK HLQJHODGHQ ZRUGHQ�
XQG ZlKUHQG GHU HUVWH 9RUWUDJ LQ NOHLQHP .UHLVH RUJDQLVLHUW ZRUGHQ ZDU� VSUDFK =DGHK
EHL GHU ]ZHLWHQ *HOHJHQKHLW YRU +XQGHUWHQ� GHQQ GLHVHU .RQJUHVV IDQG ZlKUHQG HLQHU ��
WlJLJHQ 6FKLIIIDKUW �EHU GDV 6FKZDU]H 0HHU DXI GHU $GPLUDO 1DFKLPRY VWDWW� XQG HV
QDKPHQ ���� UXVVLVFKH :LVVHQVFKDIWOHUQ XQG �� *lVWH GDUDQ WHLO� =DGHKV 9RUWUDJ ZDU
VHKU HUIROJUHLFK� QLFKW ]XOHW]W ZHLO HU UXVVLVFK VSUDFK� ,P -DKU GDUDXI VSUDFK =DGHK DXI

� ,P HQGOLFKHQ )DOOH NDQQ GDV 6XSUHPXP GXUFK GDV 0D[LPXP HUVHW]W ZHUGHQ� PDQ VSULFKW GDKHU YRQ =DGHKV
0D[�PLQ�.RPSRVLWLRQVUHJHO�
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GHP ,QWHUQDWLRQDOHQ 0DWKHPDWLNHUNRQJUHVV YRU ���� 7HLOQHKPHUQ� 6HLQ LQ UXVVLVFKHU
6SUDFKH DEJHIDVVWHU %HLWUDJ Ä6KDGRZV RI )X]]\ 6HWV³ HUVFKLHQ LQ GHU =HLWVFKULIW
3UREOHP\ SHUHGDFKL LQIRUPDWVLL >=DG��@� XQG DOV HUVWH 5HDNWLRQ DXI GLH )X]]\ 6HWV HU�
VFKLHQ LQ GHU UXVVLVFK XQG HQJOLVFK HUVFKHLQHQGHQ =HLWVFKULIW (QJLQHHULQJ &\EHUQHWLFV�
GHU DXI HLQHU )HKOLQWHUSUHWDWLRQ EHUXKHQGH NULWLVFKH %HLWUDJ YRQ 9� ,� /RJLQRY >/RJ��@�
/RJLQRY VDK NHLQHUOHL 3UREOHPO|VXQJVSRWHQWLDO LQ =DGHKV 9RUVFKOlJHQ� HU VFKHLQW DEHU
DXFK QLFKW ZDKUJHQRPPHQ ]X KDEHQ� GDVV KLHU HLQH QHXH PDWKHPDWLVFKH 7KHRULH YRUJH�
VWHOOW ZXUGH� GHQQ HU GHXWHWH GLH =XJHK|ULJNHLWVIXQNWLRQHQ DOV ÄOLNHOLKRRG IXQFWLRQ³ XQG
LKUH :HUWH DOV %HGLQJWH :DKUVFKHLQOLFKNHLWHQ�
bKQOLFK VDK GLHV DXFK 0DQIUHG 3HVFKHO� GHU HUVWPDOV YRQ =DGHKV 7KHRULH K|UWH� DOV GLH�
VHU ���� GHQ 3OHQDUYRUWUDJ Ä)X]]\ 6HWV DQG 6\VWHPV³ EHLP 6\PSRVLXP GHU ,Q�
WHUQDWLRQDO )HGHUDWLRQ RI $XWRPDWLF &RQWURO �,)$&� Ä2Q 6\VWHPV $GDSWLYLW\ DQG 6HQ�
VLWLYLW\³ LQ 'XEURYQLN KLHOW� 3HVFKHO KLHOW GHQ ,QKDOW GHV 9RUWUDJV I�U WULYLDO� =DGHKV
6WDQGSXQNW I�U DEZHJLJ� XQG HU SROHPLVLHUWH GDJHJHQ ± |IIHQWOLFK XQG GDQDFK LQ GHQ
9RUWUDJVSDXVHQ PLW =DGHK DOOHLQ� )UHLOLFK HQWVSULFKW GLH GHU HUVWHQ %HJHJQXQJ IROJHQGH
(QWZLFNOXQJ GHP YRQ =DGHK JHSIOHJWHQ IUHXQGOLFKHQ 8PJDQJ PLW ZLVVHQVFKDIWOLFKHQ
*HJQHUQ� HU VDQGWH 3HVFKHO DXFK QRFK LP JOHLFKHQ -DKU VHLQH 7H[WH �EHU )X]]\ 6HWV�
3HVFKHO EOLHE ]XQlFKVW VHKU VNHSWLVFK� HUVW DOV HU ���� DQ GHU $OOXQLRQVNRQIHUHQ] �EHU
$XWRPDWLF &RQWURO LQ 0RVNDX WHLOQDKP� ZR HU PLW GHU %HKDQGOXQJ PHKUNULWHULHOOHU (QW�
VFKHLGXQJV� XQG 2SWLPLHUXQJVSUREOHPH GXUFK GLH YRQ 3URI� *HUPDLHU JHOHLWHWH 6FKXOH
GHU 2SHUDWLRQVIRUVFKXQJ NRQIURQWLHUW ZXUGH� YHUEDQG HU GLHVH 3UREOHPDWLN PLW =DGHKV
.RQ]HSWLRQ� GHQQ ]XU %HVFKUHLEXQJ YRQ 2SWLPLHUXQJVSUREOHPHQ PLW PHKUHUHQ =LHOVHW�
]XQJHQ E]Z� *�WHNULWHULHQ XQG LKUHU .RPSURPLVVILQGXQJ HLJQHW VLFK GDV .RQ]HSW GHU
)X]]\ 6HWV ]XU XQVFKDUIHQ $XIIDVVXQJ GHV %HJULIIV Ä*�WH³� GXUFK HQGOLFK YLHOH XQVFKDU�
IH *�WHDWWULEXWH�
(UVWH .RQVHTXHQ]HQ ]RJ 3HVFKHO DXV GLHVHU (UNHQQWQLV I�U GLH /HKUH� VFKRQ LP +HUEVW
���� KLHOW HU LQQHUKDOE GHU )DFKULFKWXQJ $XWRPDWLVLHUXQJVWHFKQLN LQ .DUO�0DU[�6WDGW
HLQH 9RUOHVXQJ ]XU (LQI�KUXQJ LQ GLH 7KHPDWLN Ä8QVFKDUIH 0RGHOOELOGXQJ XQG 3RO\RS�
WLPLHUXQJ³� =X GLHVHP 7KHPD DUEHLWHWHQ EDOG �� �YRQ �� DQ GHU 7+ .DUO�0DU[�6WDGW
DQJHQRPPHQHQ� )RUVFKXQJVVWXGHQWHQ� XQWHU LKQHQ 6WHIIHQ %RFNOLVFK� GHU VLFK LQVEHVRQ�
GHUH I�U $QZHQGXQJHQ LQ GHU %LRPHGL]LQ LQWHUHVVLHUWH� *HPHLQVDP SURSDJLHUWHQ 3HVFKHO
XQG %RFNOLVFK �EHU -DKUH GLH 7KHRULH GHU )X]]\ 6HWV DQG 6\VWHPV DXFK �EHU GLH 7+
.DUO�0DU[�6WDGW KLQDXV� 'D]X GLHQWH LKQHQ YRU DOOHP GHU YRQ 3URI� +HLQ] 7|SIHU YRQ
GHU $NDGHPLH LQ 'UHVGHQ HLQJHULFKWHWH .RRUGLQLHUXQJVUDW Ä7HFKQLVFKH .\EHUQHWLN³� ]X
GHVVHQ -DKUHVWDJXQJHQ 9HUWUHWHU DOOHU 7+¶V LQ GHU ''5 NDPHQ� XQG DXI GHQHQ PHLVW
DXFK GLH ÄXQVFKDUIHQ 0HQJHQ³ GLVNXWLHUW ZXUGHQ� 6FKOLH�OLFK JDE HV DEHU DXFK ,QWHUHV�
VHQWHQ DQGHUHU +RFKVFKXOHQ XQG ,QVWLWXWLRQHQ� EHLVSLHOVZHLVH DXV GHQ %LRZLVVHQVFKDIWHQ
RGHU GHU :DVVHUZLUWVFKDIW� 'HVKDOE ULFKWHWHQ 3HVFKHO XQG %RFNOLVFK ���� HLQ 6HPLQDU
Ä7HFKQLVFKH .\EHUQHWLN�7KHRULH XQVFKDUIHU 6LJQDOH XQG 6\VWHPH³ HLQ� ]X GHP UHJHOPl�
�LJ HLQJHODGHQ ZXUGH� XQG GDVV PRQDWOLFK DQ ZHFKVHOQGHQ 2UWHQ XQG LQ YHUVFKLHGHQHQ
6WlGWHQ VWDWWIDQG� %DOG ZDU YRP Ä)X]]\ 6HPLQDU³ XQG GHU Ä*'5 :RUNLQJ *URXS IRU
)X]]\ 6HWV DQG 6\VWHPV³ GLH 5HGH� OHW]WHUHV ZRKO LQ $QOHKQXQJ DQ GLH Ä81(6&2 :RU�
NLQJ *URXS RQ 6\VWHP 7KHRU\³ PLW GHU 3HVFKHO �EHU GDV ,,$6$ .RQWDNW KDWWH�
'LH ]ZLVFKHQ ���� XQG ���� HUVFKLHQHQHQ 7H[WIVDPPOXQJHQ ]X GHQ 9RUWUlJHQ LP
6HPLQDU ZXUGHQ LQ NOHLQHU $XIODJH DOV ³0DWHULDO ]XU 9RUOHVXQJ .HQQZHUWHUPLWWOXQJ XQG
0RGHOOELOGXQJ´ JHGUXFNW� GD HV ZRKO I�U /HKUPDWHULDO� QLFKW DEHU I�U VROFKH
)RUVFKXQJVVHPLQDUYRUWUlJH GLH 0|JOLFKNHLW GHU 9HUYLHOIlOWLJXQJ JDE� (LQ EHVRQGHUHU
+|KHSXQNW GHU $NWLYLWlWHQ GLHVHU ³*'5 :RUNLQJ *URXS´ ZDU GLH ,QWHUQDWLRQDOH
:DUWEXUJ�7DJXQJ LP 0lU] ���� LP +RWHO DXI GHU :DUWEXUJ� GLH YRQ GHU $G: GHU ''5�
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GHP ,,$6$ XQG GHU ,QWHUQDWLRQDO $WRPLF (QHUJ\ $JHQF\ �,$($� LQ :LHQ DXVJHULFKWHW
ZXUGH >%RF��@�

��� ³8QVFKDUIH´ 6\VWHPWKHRULH XQG 3RO\RSWLPLHUXQJ

+LHU LVW QLFKW GHU 3ODW] XP GLH $NWLYLWlWHQ GLHVHU LQ GHU ]ZHLWHQ +lOIWH GHU ����HU -DKUH
LQ GHU JDQ]HQ ''5 EHNDQQWHQ XQG DQHUNDQQWHQ *UXSSH ]X VFKLOGHUQ��� 1LFKW HLQPDO HLQH
UHSUlVHQWDWLYH $XVZDKO GHU $QZHQGXQJHQ XQVFKDUIHU 0HQJHQ XQG 6\VWHPH DXV GHQ
OHW]WHQ �� -DKUHQ GHU ''5 OLH�HQ VLFK KLHU VNL]]LHUHQ� GDUXP ZHUGHQ LP )ROJHQGHQ QXU
VHKU DEVWUDNWH (FNSXQNWH GLHVHU )RUVFKXQJHQ DQKDQG YRQ $XVVFKQLWWHQ GUHLHU 3XEOLNDWL�
RQHQ DXV GHQ -DKUHQ ����� ���� XQG ���� GDUJHVWHOOW� =XQlFKVW ZLUG DXV 3HVFKHOV 9RU�
ZRUW ]X ³7HLO �´ GHV ³0DWHULDOV ]XU 9RUOHVXQJ .HQQZHUWHUPLWWOXQJ XQG 0RGHOOELOGXQJ´
]LWLHUW �$EE� ���

$EELOGXQJ �� 7LWHOEOlWWHU GHU HUVWHQ GUHL 0DWHULDOVDPPOXQJHQ ]XP ³)X]]\ 6HPLQDU´ >7+.��@�

³$XVJDQJVSXQNW LVW HLQH 6\VWHPDWLVLHUXQJ DOO GHU 3UR]HVVH� GLH ]XU 6SHLFKHUXQJ YRQ
:LVVHQ �EHU HLQ UHDOHV 2EMHNW I�KUHQ� $XVJHKHQG YRQ NRQNUHWHQ 0H�GDWHQ ZHUGHQ
.HQQZHUWH �EHU GDV 6\VWHP YHUHLQEDUW� 'LHVH ELOGHQ VWUXNWXULHUWH 9HNWRUHQ� GLH DOV (LQ�
JDQJVVLJQDO� XQG $XVJDQJVVLJQDOFKDUDNWHULVWLNHQ YRQ 6\VWHPHQ LQWHUSUHWLHUW ZHUGHQ
N|QQHQ� 'HU =XVDPPHQKDQJ NDQQ LQ )RUP YRQ *OHLFKXQJHQ �EHU HLQ EHVWLPPWHV VDFK�
ORJLVFK EHJU�QGHWHV 6\VWHPNRQ]HSW JHJHEHQ VHLQ� DEHU DXFK HLQIDFK �EHU HLQH 'DWHL DXV
0D�YHNWRUHQ�

hEHU bTXLYDOHQ]NODVVHQ� GLH ZLOON�UOLFK JHJHEHQ VHLQ N|QQHQ RGHU GXUFK LQQHUH =X�
VDPPHQKlQJH �=XVDPPHQKDQJVD[LRQ� EHVWLPPW VLQG� HUIROJW HLQH YHUJU|EHUWH 8UVDFKH�
:LUNXQJV�%HVFKUHLEXQJ�

��6LHKH ]X HLQLJHQ %HLVSLHOHQ >6HL��@� )�U HLQH /LVWH DOOHU %HLWUlJH GLHVHU *UXSSH VLHKH >%RF��@�



���

'HU 8QVFKlUIH NDQQ PDQ VRZRKO EHL GHU %HVFKUHLEXQJ GXUFK .HQQZHUWYHNWRUHQ DOV DXFK
GXUFK 0HUNPDOVNODVVHQ 5HFKQXQJ WUDJHQ GXUFK 9HUHLQEDUXQJ XQG %HVWLPPXQJ HQWVSUH�
FKHQGHU 8QVFKlUIHYHUWHLOXQJHQ�´ �>7+.��@� 6� �I��

,Q GHQ IROJHQGHQ 8QWHUDEVFKQLWWHQ ZLUG DXI $VSHNWH GLHVHU ³XQVFKDUIHQ 0RGHOOLHUXQJ´
QlKHU HLQJHJDQJHQ�

����� 6\VWHPWKHRULH XQVFKDUIHU 6LJQDOH ]XU 0RGHOOELOGXQJ

³:HJH GHU $QZHQGXQJ HLQHU 6\VWHPWKHRULH XQVFKDUIHU 6LJQDOH XQG 0RGHOOELOGXQJ´
ZDU GHU 7LWHO HLQHV LQWHUQHQ %HULFKWV� GHQ 3HVFKHO JHPHLQVDP PLW VHLQHP IU�KHUHQ 0LW�
DUEHLWHU %RFNOLVFK XQG GHVVHQ 0LWDUEHLWHU 0� 6FKZDU� VRZLH PLW %� .XPPHU XQG %�
6WUDXEH YRP =., GHU $G: LQ 'UHVGHQ DQIHUWLJWH >3HV��@�

8P GLH $QZHQGXQJ GHU )X]]\ 6HWV ]X UHFKWIHUWLJHQ� JUHQ]WHQ VLH $QZHQGXQJVEHUHLFKH
GLHVHU 7KHRULH YRQ GHQHQ GHU :DKUVFKHLQOLFKNHLWVWKHRULH DE� ³$XI YLHOHQ *HELHWHQ GHU
:LVVHQVFKDIW XQG 7HFKQLN� ZLH EHLVSLHOVZHLVH LQ GHU ,QIRUPDWLRQVWKHRULH� .ODVVLILNDWLRQ�
=HLFKHQHUNHQQXQJ� (QWVFKHLGXQJVILQGXQJ� EHL GHU .RQVWUXNWLRQ YRQ 5HJHOV\VWHPHQ X�D��
H[LVWLHUHQ 6LWXDWLRQHQ� EHL GHQHQ GLH ]X XQWHUVXFKHQGHQ 2EMHNWH� GLH %HGLQJXQJHQ GHU
$XIJDEH XQG =LHOH QLFKW JHQDX EHVFKULHEHQ ZHUGHQ N|QQHQ�

2IWPDOV ZLUG GLHVH 8QEHVWLPPWKHLW GXUFK GDV 9RUKDQGHQVHLQ ]XIlOOLJHU *U|�HQ KHUYRU�
JHUXIHQ� ,Q GLHVHQ )lOOHQ JHOLQJW HV PDQFKPDO� PLW GHQ 0HWKRGHQ GHU :DKUVFKHLQOLFK�
NHLWVWKHRULH HLQH /|VXQJ GHV 3UREOHPV ]X HUKDOWHQ� 'D]X P�VVHQ DOOHUGLQJV 0DVVHQHU�
VFKHLQXQJHQ XQG VWDWLRQlUH =XIDOOVEHGLQJXQJHQ YRUOLHJHQ�

-HGRFK VLQG LQ YLHOHQ UHDOHQ 6LWXDWLRQHQ GLHVH %HGLQJXQJHQ QLFKW HUI�OOW� (V P�VVHQ
GHVKDOE DQGHU 0HWKRGHQ JHVXFKW ZHUGHQ� GLH GLHVHQ $UWHQ GHU 8QEHVWLPPWKHLW DQJH�
PHVVHQ VLQG�´ �>3HV��@� 6� ���

1DFK HLQLJHQ HLQI�KUHQGHQ $EVFKQLWWHQ �EHU GLH *UXQGODJHQ GHU 7KHRULH ³XQVFKDUIHU
0HQJHQ´ OHLWHWHQ GLH $XWRUHQ ]XU 7KHPDWLN ³XQVFKDUIHU 0RGHOOH´ �EHU� GLH VLH ]XU HOHNW�
URWHFKQLVFKHQ 6FKDOWXQJVDQDO\VH E]Z� 6\VWHPEHVFKUHLEXQJ QXW]HQ ZROOWHQ� ³'LH 0H�
WKRGRORJLH GHU 0RGHOOELOGXQJ KlQJW YRP $EVWUDNWLRQVJUDG GHU 6\VWHPEHVFKUHLEXQJ DE�
'D UHDOH 6\VWHPH LPPHU XQVFKDUIHV 9HUKDOWHQ DXIZHLVHQ� VROOWH DXFK HLQH DGlTDWH� G�K�
XQVFKDUIH %HVFKUHLEXQJ YHUZHQGHW ZHUGHQ�´ �>3HV��@� 6� ����

$XVJDQJVSXQNW LVW HLQH GHWHUPLQLVWLVFKHQ 6\VWHPEHVFKUHLEXQJ PLW GHU PHQJHQWKHRUHWL�
VFKHQ 5HODWLRQ 6 � <u<� ZREHL < XQG ; GLH 0HQJHQ GHU (LQJDQJV� E]Z� $XVJDQJVVLJQD�
OH VLQG� 'DEHL ODVVHQ VLFK ]ZHL 0HQJHQNODVHQ GHILQLHUHQ�

� )�U HLQHQ JHJHEHQHQ (LQJDQJ \ ZLUG GLH 0HQJH .\ � ; GHILQLHUW� ZREHL JLOW�
�[�\��6 I�U DOOH [� .\� 'LHVH 0HQJH .\ HQWKlOW DOOH P|JOLFKHQ ]XP (LQJDQJ \
JHK|UHQGHQ $XVJDQJVVLJQDOH� XQG GXUFK (LQI�KUXQJ YRQ =XVWDQGVYDULDEOHQ
NDQQ VLH DXFK JHRUGQHW ZHUGHQ�

� )�U HLQHQ JHJHEHQHQ $XVJDQJ [ ZLUG GLH 0HQJH .[ � < GHILQLHUW� ZREHL JLOW�
�\�[��6 I�U DOOH \� .[� ³'LH 0HQJH .[ EHVFKUHLEW GLH ,QIRUPDWLRQVUHGXNWLRQ DP



���

(LQJDQJ GHV 6\VWHPV GXUFK =HLFKHQHUNHQQXQJ� 'DEHL ZHUGHQ GXUFK GDV 6\VWHP
DXVJDQJVUHOHYDQWH =HLFKHQ HUNDQQW´�

³%HLGH %HVFKUHLEXQJVZHLVHQ VLQG ]XHLQDQGHU lTXLYDOHQW XQG HUIDVVHQ GLH GHWHUPLQLHUWH
5HODWLRQ 6 YROOVWlQGLJ� 0DQ EUDXFKW DOVR EHL GHU 9HUKDOWHQVEHVFKUHLEXQJ HQWZHGHU QXU
GLH =HLFKHQHUNHQQXQJVRSHUDWLRQ ]X EHDFKWHQ RGHU GLH %HHLQIOXVVXQJ GXUFK GHQ
6\VWHP]XVWDQG�´ �>3HV��@� 6� ��I��

=XU XQVFKDUIHQ 6\VWHPEHVFKUHLEXQJ ZLUG GLH GHWHUPLQLHUWH 5HODWLRQ GXUFK HLQH
XQVFKDUIH 5HODWLRQ HUVHW]W� =DGHK KDWWH ³)X]]\�5HODWLRQHQ´ DOV )X]]\ 6HWV DXI GHP
NDUWHVLVFKHQ 3URGXNW GHU HQWVSUHFKHQGHQ $XVJDQJVPHQJHQ GHILQLHUW �VLHKH $EVFKQLWW
����� (LQH XQVFKDUIH 5HODWLRQ DXI GHP NDUWHVLFKHQ 3URGXNW <u; ZLUG VRPLW GXUFK GLH
=XJHK|ULJNHLWVIXQNWLRQ I6 EHVFKULHEHQ� GHUHQ :HUW I6 �\�[� GHQ *UDG DQJLEW� PLW GHP GDV
3DDU �\�[� DOV (LQJDQJV��$XVJDQJVSDDU ]XP 6\VWHP 6 JHK|UW� 'LHVH
=XJHK|ULJNHLWVIXQNWLRQ I6�\�[� JLEW I�U MHGHQ IHVWHQ (LQJDQJ \ GLH
=XJHK|ULJNHLWVIXQNWLRQ I�U GLH XQVFKDUIH 0HQJH .\ XQG I�U MHGHQ IHVWHQ $XVJDQJ [ GLH
=XJHK|ULJNHLWVIXQNWLRQ I�U GLH XQVFKDUIH 0HQJH .[�
6FKOLH�OLFK ZLUG HLQH ³XQVFKDUIH 6LJQDOWUDQVIRUPDWLRQ´ KHUJHOHLWHW �>3HV��@� 6� ��I���
³'DV (LQJDQJVVLJQDO LVW HLQH XQVFKDUIH 0HQJH DXI <� GLH GXUFK GLH
=XJHK|ULJNHLWVIXQNWLRQ I( EHVFKUHLEHQ ZLUG� 'LH XQVFKDUIH 0HQJH N|QQWH ]�%� HLQH
9HUZDVFKXQJ HLQHV GHWHUPLQLVWLVFKHQ (LQJDQJVVLJQDOV PLW HLQHU *DX�VFKHQ
*ORFNHQNXUYH VHLQ� 'XUFK .RPSRVLWLRQ GHU =XJHK|ULJNHLWVIXQNWLRQ I( PLW GHU
XQVFKDUIHQ 6LJQDOWUDQVIRUPDWLRQ I6 HQVWHKW DOV $XVJDQJVVLJQDO HLQH XQVFKDUIH 0HQJH DXI
;� EHVFKULHEHQ GXUFK I$� PLW

������������ \I[\IFRPS[I (6
\

$  ´

$OV .RPSRVLWLRQVUHJHO NRQQWH =DGHKV 0D[�PLQ�5HJHO EHQXW]W ZHUGHQ� GLH KLHU
IROJHQGHUPD�HQ JHVFKULHEHQ ZXUGH�

����������� \I[\I[I (6\$ �� 

����� 8QVFKDUIH 9HUWHLOXQJHQ

,Q HLQHP $XIVDW] �EHU ³=LHOH XQG $QZHQGXQJVP|JOLFKNHLWHQ QHXHUHU (QWZLFNOXQJHQ
GHU 5HJHOXQJVWKHRULH´ EHVFKULHE 3HVFKHO ���� LQ GHU =HLWVFKULIW I�U
$XWRPDWLVLHUXQJVWHFKQLN PHVVHQ � VWHXHUQ � UHJHOQ DXFK MHQH %HVWUHEXQJHQ� ³GXUFK GLH
%HVFKUHLEXQJVKLOIVPLWWHO GHU UHDOHQ 8QVFKlUIH GHU 'DWHQ� GHU 6LWXDWLRQ� GHU $�SULRUL�
.HQQWQLV �EHU GDV 6\VWHP EHVVHU 5HFKQXQJ ]X WUDJHQ� >3HV��@� $OV *HJHQVW�FN ]XP
NODVVLVFKHQ 6\VWHP PLW IHVWHQ 3DUDPHWHUQ EHKDQGHOWH 3HVFKHO ]XQlFKVW GLH PHKUVWHOOLJH
XQVFKDUIH 5HODWLRQ� ,P NODVVLVFKHQ DQDO\WLVFKHQ .RQ]HSW ³ZHUGHQ :HUWH DOOHU
ZHVHQWOLFKHQ 9DULDEOHQ PLWHLQDQGHU YHUNQ�SIW� ]�%� EHLP GLVNUHWHQ $QDORJRQ GHV 3,'�
5HJOHUV LQ *HVWDOW IROJHQGHU )XQNWLRQ
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'LHV LVW GLH JHGUlQJWH IRUPHOPl�LJH 6FKUHLEZHLVH HLQHU GHWHUPLQLHUWHQ 5HODWLRQ PLW GHQ
7XSHOQ �[�W�� \�W�� \�W���� ���� \�W�N�� ����� (V JLEW 6SH]LDOIlOOH� LQ GHQHQ ZHLWHUH
%HGLQJXQJHQ JHOWHQ� ]� %� %HLP $50$�0RGHOO �$XWRUHJUHVVLYH 0RYLQJ $YHUDJH� HLQHU
GHWHUPLQLHUWHQ 5HODWLRQ� GLH GXUFK IROJHQGH 5HNXUVLRQVJOHLFKXQJ EHKHUUVFKW ZLUG�
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%HL GLHVHP ³6SH]LDOIDOO HLQHU ³WUlJHQ´ GHWHUPLQLVWLVFKHQ 5HODWLRQ

����������������������������������� PW\W\W\QW[W[W[W[ �����

NDQQ DXV GHU 0HQJH DOOHU P|JOLFKHQ .RPELQDWLRQHQ LQ GHQ JHQDQQWHQ 9DULDEOHQ LPPHU
HLQH $XVZDKO LQ GHU EHWUHIIHQGHQ 5HODWLRQ VWHKHQ�
8QVFKDUIH 5HODWLRQHQ ODVVHQ KLHU DEHU DOOH P|JOLFKHQ .RPELQDWLRQHQ LQ GHQ
EHWUHIIHQGHQ 9DULDEOHQ ]X� HV JLEW DOOHUGLQJV ]XVlW]OLFK GLH $QJDEH HLQHV
=XJHK|ULJNHLWVZHUWHV� PLW GHP MHGH GLHVHU .RPELQDWLRQHQ ]X GLHVHU XQVFKDUIHQ 5HODWLRQ
JHK|UW� 'DV $50$�0RGHOO Z�UGH GDQQ IROJHQGHUPD�HQ PRGLIL]LHUW�

������������������������������������ MPW\W\W\QW[W[W[W[ �����

'D GDV *HZLFKW M HLQGHXWLJ GHP 7XSHO ]XJHRUGQHW ZHUGHQ NDQQ� Ol�W VLFK GLHVHU 7HUP
DXFK DOV 8QVFKlUIHYHUWHLOXQJ VFKUHLEHQ�

����������������������������������� PW\W\W\QW[W[W[W[ �����M

,P )ROJHQGHQ EHVFKULHE 3HVFKHO DQDORJ ]XU NODVVLVFKHQ 6WDWLVWLN GLH %LOGXQJ VRZRKO
SDUDPHWULVFKHU DOV DXFK GHU QLFKWSDUDPHWULVFKHQ XQVFKDUIHQ 0RGHOOH� %HL JHZLVVHQ
9RUNHQQWQLVVHQ N|QQHQ SDUDPHWULVFKH 6\VWHPNRQ]HSWH I�U GLH JHVXFKWH
8QVFKlUIHYHUWHLOXQJ M�\� ]� %� IROJHQGHUPD�HQ DXVVHKHQ�
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XQG VFKRQ YRUOLHJHQGH 3UREHPHVVXQJHQ \L ZHUGHQ GDQQ ]XU 3Ul]LVLRQ GLHVHU $QVlW]H�
$XVJHKHQG YRQ 0H�ZHUWHQ \L I�U HLQH 9DULDEOH \ EHVFKUHLEW PDQ GLHVH EHL GHU
QLFKWSDUDPHWULVFKHQ 6FKlW]XQJ HLQHU 8QVFKlUIHYHUWHLOXQJ GXUFK HOHPHQWDUH
8QVFKlUIHYHUWHLOXQJHQ M'�\�\L�� GHUHQ P|JOLFKHUZHLVH IUHLH 3DUDPHWHU GDQQ GXUFK ORNDOH
$�SULRUL�,QIRUPDWLRQ �]� %� GLH 0H�JHQDXLJNHLW� SUl]LVLHUW ZHUGHQ N|QQHQ� ³'LH
HOHPHQWDUHQ 8QVFKlUIHYHUWHLOXQJHQ JHEHQ VR]XVDJHQ HLQH DXVVFKQLWWVZHLVH ,QIRUPDWLRQ



���

�EHU GLH )�OOH GHU 0|JOLFKNHLWHQ GHU XQVFKDUIHQ 9DULDEOHQ \�
'HUHQ 8QVFKlUIHYHUWHLOXQJ VROOWH GDQQ DOVR JHZRQQHQ ZHUGHQ GXUFK HLQH 9HUHLQLJXQJ
GHU HOHPHQWDUHQ ,QIRUPDWLRQHQ �EHU GLH $QZHQGXQJ HLQHU XQVFKDUIHQ
'LVMXQNWLRQVRSHUDWLRQ

������������������� �� 1\\\\\\GLVM\ //'
  MMMM

)�U GLH 5HDOLVLHUXQJ GHU 'LVMXQNWLRQVRSHUDWLRQ ]XU $QUHLFKHUXQJ HOHPHQWDUHU
,QIRUPDWLRQHQ JLEW HV YLHOH 0|JOLFKNHLWHQ� =ZHL KlXILJ DQJHZDQGWH 7\SHQ YRQ
'LVMXQNWLRQVRSHUDWLRQHQ VLQG 6XPPH ��� XQG 0D[LPXPELOGXQJ� $EHU DXFK DOOH
2SHUDWLRQHQ GHU )RUP ������ �� E)D)) �� � N|QQHQ DOV XQVFKDUIH 'LVMXQNWLRQ GLVM
�D�E� GLHQHQ� ZREHL ) HLQH EHOLHELJH PRQRWRQH VWDWLVFKH .HQQOLQLH LVW�´ �>3HV��@� 6� ����

����� 3RO\RSWLPLHUXQJ

,P HLQHP %HLWUDJ ]XP HUVWHQ 7HLO GHU ³0DWHULDOLHQ´ GHV ³)X]]\�6HPLQDUV´ EHVFKULHE
3HVFKHO GLH ³.RPELQDWLRQ GHU XQVFKDUIHQ %HVFKUHLEXQJHQ PLW GHU 3RO\RSWLPLHUXQJ EHL
PRGHUQHQ 0RGHOOELOGXQJVWHFKQLNHQ´ �>3HV��@� 6� ���� 8P GLH *�WH GHV 3DUDPHWHUYHN�
WRUV D HLQHV DQJHJOLFKHQHQ 0RGHOOV PLW GHP hEHUWUDJXQJVRSHUDWRU *0�S�D� ]X IRUPDOL�
VLHUHQ� VLQG PHLVW PHKUHUH $WWULEXWH Q|WLJ� GLHV I�KUH ]ZDQJVOlXILJ ]X 3UREOHPHQ GHU
3RO\RSWLPLHUXQJ� =XU 0RGHOOELOGXQJ ZlKOWH 3HVFKHO KLHU HLQHQ DOOJHPHLQHQ =XJDQJ�
³=XP 9HUJOHLFK ]LHKHQ ZLU OHGLJOLFK HLQ JOREDOHV .ULWHULXP KHUDQ� ]� %� GHQ PLWWOHUHQ
TXDGUDWLVFKHQ $EVWDQG 4  0�[�[���

[� [ VHLHQ GLH $XVJDQJVVLJQDOH GHV 6\VWHPV XQG GHV 0RGHOOV� VLH KlQJHQ YRP MHZHLOL�
JHQ NRQNUHWHQ 9HUVXFKVSODQ \M�W� XQG GHQ HLQJHVWHOOWHQ 0RGHOOSDUDPHWHUQ D DE�´
�>3HV��@� 6� ����

'HU RSWLPDOH 3DUDPHWHUYHNWRU D LVW QDW�UOLFK DXFK YRP 9HUVXFKSODQ \M�W� DEKlQJLJ� IROJ�
OLFK JLEW HV I�U HQGOLFK YLHOH 9HUVXFKVSOlQH� GLH LQ LKUHU *HVDPWKHLW UHSUlVHQWDWLY VLQG�
HQWVSUHFKHQG HQGOLFK YLHOH $QSDVVXQJVNULWHULHQ� 4M�D�  4�D� \M�W���

'XUFK HLQH JHHLJQHWH :DKO GHV 3DUDPHWHUYHNWRUV D VROO QXQ MHGHV GLHVHU .ULWHULHQ HLQHQ
PLQLPDOHQ :HUW HUKDOWHQ� XQG GLHV I�KUW ]ZDQJVOlXILJ ]X :LGHUVSU�FKHQ� =X GHUHQ $XI�
O|VXQJ ZHUGHQ GLH (IIL]LHQ]EHWUDFKWXQJHQ GHU 3RO\RSWLPLHUXQJ KHUDQJH]RJHQ� :LU EH�
WUDFKWHQ GLH 0HQJHQ GHU HIIL]LHQWHQ 3XQNWH LP 5DXP GHU *�WHNULWHULHQ XQG LP 3DUDPH�
WHUUDXP GHV 0RGHOOV� 'LHVH 0HQJHQ HQWVSUHFKHQ VLFK� GLH (IIL]LHQ]UHODWLRQ 5HII�4�D�
ZLUG GDKHU DOV 7HLOUHODWLRQ HLQHU *HVDPWUHODWLRQ 5�4�D� DQJHVHKHQ� ZREHL DXIJUXQG YRQ
HYHQWXHOOHQ 9RULQIRUPDWLRQHQ DXFK QRFK ]XVlW]OLFKH (LQVFKUlQNXQJHQ DQ GLH (IIL]LHQ]�
UHODWLRQ JHPDFKW ZHUGHQ N|QQHQ�

)�U GHQ PHKUVWXILJHQ 6XFKSUR]HVV QDFK GHQ RSWLPDOHQ :HUWHQ EHVFKUHLEHQ ZLU GLH (IIL�
]LHQ]UHODWLRQ DXI MHGHU 6WXIH DOV XQVFKDUIH 9HUWHLOXQJ� XQG GD ZLU DP $QIDQJ GHU 6XFKH
QRFK NHLQHUOHL ,QIRUPDWLRQ �EHU GLH (IIL]LHQ] KDEHQ� DXIJUXQG GHUHU ZLU GLH *HVDPWUHOD�
WLRQ HLQVFKUlQNHQ N|QQWHQ� VLQG DOOH ]XOlVVLJHQ .RPELQDWLRQHQ I�U �4�D� P|JOLFK� 6RPLW
NDQQ DOV XQVFKDUIH $QIDQJVYHUWHLOXQJ I�U MHII�4�D� GLH *OHLFKYHUWHLOXQJ �EHU DOOH VROFKH
3DDUH JHZlKOW ZHUGHQ�



���

'HQ ([SHULPHQWHQ PLW GHQ 9HUVXFKVSOlQHQ DP 2EMHNW XQG DP 0RGHOO IROJHQ GDQQ 2E�
MHNW�0RGHOO�9HUJOHLFKH� DXIJUXQG GHUHU MHII�4�D� UHNXUVLY JHVFKlW]W ZLUG� -H QDFK (UIROJ
RGHU 0L�HUIROJ ZLUG GLH ]XYRU HUKDOWHQHQ 6FKlW]XQJ HUQHXHUW� 'LHVH (UQHXHUXQJ JH�
VFKLHKW GXUFK $QZHQGXQJ GHU XQVFKDUIHQ 'LVMXQNWLRQ� E]Z� GXUFK XQVFKDUIH .RQMXQNWL�
RQ� 'LH XQVFKDUIH 'LVMXQNWLRQ ZLUG JHEUDXFKW� ZHQQ MHGHU 9HUVXFK GLH ELVKHU YRUKDQGH�
QH ,QIRUPDWLRQ HFKW HUZHLWHUW� ZlKUHQG GLH XQVFKDUIH .RQMXQNWLRQ EHQXW]W ZLUG� ZHQQ
MHGH 7HLOLQIRUPDWLRQ GLH *HVDPWLQIRUPDWLRQ �EHU GLH HIIL]LHQWHQ 0HQJHQ HQWKlOW ± GHU
ZHLWDXV VHOWHQHUH )DOO�

$EELOGXQJ �� 2EMHNW�0RGHOO�9HUJOHLFK ]XU 0RGHOOELOGXQJ� >3HV��@�

� 0DQIUHG 3HVFKHO ± 6\VWHPYHUVDJHQ

��� 'LH ³=HLWZHLOLJH $UEHLWVJUXSSH 'UXVFKNH�$QWULHEH´

,Q GHQ ����HU -DKUHQ ZDU 3HVFKHO HLQ KRFK JHDFKWHWHU :LVVHQVFKDIWOHU GHU ''5� 6HLW
���� ZDU HU NRUUHVSRQGLHUHQGHV 0LWJOLHG GHU $NDGHPLH GHU :LVVHQVFKDIWHQ� ���� ZXU�
GH HU 9RUVLW]HQGHU GHV 1DWLRQDONRPLWHHV I�U 0DWKHPDWLN XQG GHV :LVVHQVFKDIWOLFKHQ
5DWV GHV )RUVFKXQJVSURJUDPPV 0DWKHPDWLN� 0HFKDQLN� .\EHUQHWLN XQG ,QIRUPDWLRQV�
YHUDUEHLWXQJ XQG ���� HUKLHOW HU I�U VHLQH $UEHLWHQ DXI GHP *HELHW GHU 2SWLPLHUXQJ XQG
0RGHOOELOGXQJ GHQ 1DWLRQDOSUHLV I�U :LVVHQVFKDIW XQG 7HFKQLN �� .ODVVH� =ZHL -DKUH
VSlWHU VHW]WH DOOHUGLQJV HLQH *HJHQEHZHJXQJ HLQ� GLH GLHVHU (QWZLFNOXQJ HLQ KHUEHV
(QGH EHUHLWHWH�

=XP (QGH GHU ����HU -DKUH OHUQWH 3HVFKHO GHQ GDPDOV VWHOOXQJVORVHQ XQG VHOEVWlQGLJ
DUEHLWHQGHQ ,QJHQLHXU $OEHUW 5REHUW 'UXVFKNH NHQQHQ� GHVVHQ RULJLQHOOH XQG SUDNWLVFKH
,GHHQ YRQ GHU ,QGXVWULH LQ GHU ''5 NDXP �EHUQRPPHQ ZXUGHQ� ZHQQ YRQ 6SLHO]HXJHL�
VHQEDKQPRWRUHQ DEJHVHKHQ ZLUG� 3HVFKHO ZDU DEHU �EHUDXV IDV]LQLHUW YRQ 'UXVFKNHV
,GHHQ ]X YLHOHUOHL WHFKQLVFKHQ $QZHQGXQJHQ� ,QVEHVRQGHUH NRQVWUXLHUWH 'UXVFKNH $Q�
WULHEVPRWRUHQ� GLH HU 3HVFKHO DXFK LQ %HUOLQ�.|SHQLFN YRUI�KUHQ NRQQWH� 9RU DOOHP GLH



���

6FKULWWPRWRUHQ PLW IUHL EHZHJOLFKHP 5RWRU EHJHLVWHUWHQ 3HVFKHO� VR GDVV HU VHLQHU )UDX�
HLQHU bU]WLQ� GDYRQ HU]lKOWH� &KULVWLQH 3HVFKHO lX�HUWH GDUDXIKLQ GLH )UDJH� RE GDPLW
QLFKW HLQH 0|JOLFKNHLW JHJHEHQ VHL� KRFK ]XYHUOlVVLJH 'RVLHUSXPSHQ ]XU 0HGLNDWLRQ LQ
GHU PHGL]LQLVFKHQ 7KHUDSLH ]X EDXHQ�

'UXVFKNH NRQQWH GHQ 3URWRW\S HLQHU VROFKHQ 3XPSH WDWVlFKOLFK QDFK HLQHP 9LHUWHOMDKU
YRUI�KUHQ XQG LQ GHU FKLUXUJLVFKHQ $EWHLOXQJ LQ GHU &KDULWp NDP GLHVH 3XPSH GDQQ DXFK
EDOG ]XP (LQVDW]�

3HVFKHO NRQQWH GHP $NDGHPLHSUlVLGHQWHQ :HUQHU 6FKHOHU WURW] GHVVHQ 6NHSVLV LQ GLHVHU
)UDJH GLH =XVWLPPXQJ DEULQJHQ� LQ )RUVFKXQJVEHUHLFK 0DWKHPDWLN XQG .\EHUQHWLN HLQH
NOHLQH *UXSSH HLQ]XULFKWHQ� GLH PLW 'UXVFKNH JHPHLQVDP 3HULVWDOWLNSXPSHQ PLW HOHNWUR�
QLVFKHU 6WHXHUXQJ HQWZLFNHOWH� $OOHUGLQJV KLH� GLHVH (LQULFKWXQJ YRQ %HJLQQ DQ Ä=HLW�
ZHLOLJH $UEHLWVJUXSSH 'UXVFKNH�$QWULHEH³� XQG HLQLJH )R%�0LWJOLHGHU ZDUHQ PLVVWUDX�
LVFK E]Z� IHLQGOLFK JHVLQQW�

,Q GHU =HLW VHLW .ULHJVHQGH KDWWH VLFK 'UXVFKNH YLHOH )HLQGH LQ YHUVFKLHGHQHQ ''5�
2UJDQHQ JHPDFKW� XQG GLHVH *HVLQQXQJ ZXUGH DXFK DXI GLH 'LUHNWRUHQHEHQH LQQHUKDOE
YRQ 3HVFKHOV )RUVFKXQJVEHUHLFK JHWUDJHQ� 9RQ %HJLQQ DQ ZDU GLHVH $UEHLWVJUXSSH GD�
KHU JHZLVVHQ *HJHQVWHXHUXQJHQ DXVJHVHW]W� =XQlFKVW ZDU GLHVH $UEHLWVJUXSSH DOOHUGLQJV
VHKU HUIROJUHLFK� 1DFK GHU JXWHQ .RRSHUDWLRQ PLW GHQ &KLUXUJHQ LQ GHU &KDULWH� GLH ]XU
JHPHLQVDPHQ (QWZLFNOXQJ HLQHV 9HUVXFKVVWDQGHV I�KUWH� GHU LP 1RYHPEHU XQG 'H]HP�
EHU ���� EHL HLQHU $XVVWHOOXQJ GHU $G: I�U GDV 6('�3ROLWE�UR XQG GLH 0LQLVWHULHQ
YRUJHI�KUW ZXUGH� HUKLHOW 'UXVFKNH LP -XOL ���� GLH /HLEQL]�0HGDLOOH GHU $G:�

Ä(V ]HLJWH VLFK DEHU QDFKIROJHQG VHKU XQPLWWHOEDU� GD� GLHV ]XJOHLFK GHU 6WDUWVFKX� ZDU
I�U PHKUMlKULJH $WWDFNHQ VHLQHU *HJQHU LQ GHU $NDGHPLH� DEHU YRU DOOHP DXFK YRQ DX�HQ
DXV GHP +RFKVFKXOZHVHQ� GLH GDUDXI DXVJHULFKWHW ZDUHQ� GLH 'UXVFKNH�$UEHLWVJUXSSH
ZLHGHU DXI]XO|VHQ XQG 5� 'UXVFKNH LQ GLH %HGHXWXQJVORVLJNHLW HLQHV 5HQWQHUGDVHLQV
DE]XVFKLHEHQ� ZDU HU GRFK ]X GLHVHU =HLW VFKRQ NXU] YRU GHU $OWHUVJUHQ]H�³ �>3HV��@� 6�
���

���� ZDU GLH =HLW GHU Ä=HLWZHLOLJHQ $UEHLWVJUXSSH 'UXVFKNH�$QWULHEH³ DEJHODXIHQ�
GHQQ HV ZXUGH LKU XQWHUVWHOOW� GDVV VLH QLFKW LQ GHU /DJH ZDU� DOOH 3IOLFKWHQKHIWSXQNWH I�U
GLH ]X HQWZLFNHOQGHQ 3XPSHQ QDFKZHLVHQ ]X N|QQHQ� XQG VR ZXUGH VLH ZHJHQ 1LFKWHU�
I�OOXQJ GHU 3ODQYRUJDEHQ GHV .RRSHUDWLRQVYHUWUDJHV PLW GHU 0HGL]LQWHFKQLN DXIJHO|VW�
'UXVFKNH XQG DXFK VHLQH )UDX� GLH VLFK ZHLJHUWH� LQ HLQH DQGHUH $UEHLWVJUXSSH ]X JHKHQ�
ZXUGHQ HQWODVVHQ� 'UXVFKNH ZDQGWH VLFK ZHJHQ GHU DXV VHLQHU 6LFKW KDOWORVHQ 9RUZ�UIH
PLW HLQHU (LQJDEH DQ GHQ 6WDDWVUDWVYRUVLW]HQGHQ (ULFK +RQHFNHU� GHU GLHVH PLW ZRKOZRO�
OHQGHQ 5DQGEHPHUNXQJHQ ]XU 3U�IXQJ XQG (QWVFKHLGXQJ DQ GHQ 0LQLVWHU I�U :LVVHQ�
VFKDIW XQG 7HFKQLN ZHLWHU OHLWHWH� (LQ 8QWHUVXFKXQJVNROOHNWLY ± EHVWHKHQG IDVW QXU DXV
'UXVFKNHV *HJQHUQ ± EHNUlIWLJWH GDQQ DEHU� REZRKO HV DXFK SRVLWLYH *XWDFKWHQ ]ZHLHU
3K\VLNHU JDE� GHQ $XIO|VXQJVHQWVFKHLG GHU $NDGHPLH�



���

$XFK 3HVFKHO UHDJLHUWH� Ä'D GLHV HLQH *UXSSH PHLQHV )RUVFKXQJVEHUHLFKV ZDU� GLH JH�
JHQ PHLQHQ PHKUPDOLJ P�QGOLFK XQG VFKULIWOLFK YRUJHEUDFKWHQ 3URWHVW DXIJHO|VW ZXUGH�
XQG ZHLO PLFK PLW 'UXVFKNH )UHXQGVFKDIW XQG ZLVVHQVFKDIWOLFKH ,QWHUHVVHQJHPHLQVFKDIW
YHUEDQGHQ� ]RJ LFK (QGH ���� DXV GLHVHU )HKOHQWVFKHLGXQJ GHU $NDGHPLHOHLWXQJ VHKU
ZHLWUHLFKHQGH .RQVHTXHQ]HQ³ �>3HV��@� 6� ���� « ÄGHQQ LFK KDEH GDQQ DXV 3URWHVW JH�
JHQ GLH (QWVFKHLGXQJ GHU $NDGHPLH� LP (QGH 'H]HPEHU ���� PHLQHQ 3RVWHQ QLHGHUJH�
OHJW³ >3HV��@� 9RQ GHP DQ HLQHP (NODW QLFKW LQWHUHVVLHUWHQ $NDGHPLHSUlVLGHQWHQ JH�
IUDJW� ZR LQQHUKDOE GHU $NDGHPLH HU QXQ EHVFKlIWLJW ZHUGHQ ZROOH� HQWVFKLHG VLFK
3HVFKHO� DOV ZLVVHQVFKDIWOLFKHU 0LWDUEHLWHU LQV =HQWUXP I�U ZLVVHQVFKDIWOLFKHQ *HUlWH�
EDX GHU $NDGHPLH �=:*� ]X JHKHQ� ZR HU ZHLWHUKLQ PLW GHP GDQQ ZLHGHU DOV 3ULYDW�
PDQQ DUEHLWHQGHQ 'UXVFKNH NRRSHULHUWH XQG LQ GHQ QlFKVWHQ GUHL -DKUHQ HLQH NOHLQH
*UXSSH DXIEDXHQ NRQQWH� GLH ���� ]XU :HQGH �� 0LWJOLHGHU KDWWH�

,P $XJXVW ���� VWDUE 5REHUW 'UXVFKNH DQ HLQHU /HXNlPLHHUNUDQNXQJ XQG 3HVFKHO ZDU
LQ GLHVHP -DKU YRP =:* ]XP� GHP ,QVWLWXW I�U ,QIRUPDWLN XQG 5HFKHQWHFKQLN GHU $G:
�,55� JHZHFKVHOW�

��� :HQGH XQG (QGH

9RP 2NWREHU ���� ELV LQ GHQ 6RPPHU ���� YHUQDFKOlVVLJWH 3HVFKHO VHLQH IDFKOLFKHQ
$NWLYLWlWHQ HUKHEOLFK ]XJXQVWHQ VHLQHV SROLWLVFKHQ (QJDJHPHQWV ]XU :HQGH]HLW� (U WUDW
GHU 2UWVJUXSSH GHV 1HXHQ )RUXPV LQ =HXWKHQ EHL XQG VFKORVV VLFK GHU Ä,QLWLDWLYJUXSSH
:LVVHQVFKDIW³ DQ GHU $NDGHPLH GHU ''5 DQ� GLH VLFK HLQHQ GHPRNUDWLVFKHQ 8PJHVWDO�
WXQJVYHUVXFK GHU $NDGHPLH ]XP =LHO JHVHW]W KDWWH� 'D]X ZXUGH HLQ 5XQGHU 7LVFK HLQJH�
ULFKWHW� GHU GLH $NDGHPLHOHLWXQJ ]XP 'LDORJ ]ZDQJ� (V ZXUGH GLH :DKO HLQHU GHPRNUD�
WLVFKHQ /HLWXQJVVWUXNWXU VRZLH YRQ 3HUVRQDOUlWHQ YRUEHUHLWHW XQG DXI GLHVHP :HJH GHU
5�FNWULWW GHU $NDGHPLHOHLWXQJ HUUHLFKW� 'RFK GHU QHXH 6WDDWVUDWVYRUVLW]HQGH GHU ''5
/RWKDU GH 0DL]LHUH HUODXEWH OHGLJOLFK GLH :DKO HLQHV QHXHQ $NDGHPLHSUlVLGHQWHQ� GLH LP
0DL ���� VWDWWIDQG� 0DQIUHG 3HVFKHO NDQGLGLHUWH I�U GDV 1HXH )RUXP� GRFK ZXUGH YRQ
GHQ LQVJHVDPW I�QI .DQGLGDWHQ 3URI� 'U� .OLQNPDQQ JHZlKOW� HLQ (QWZLFNOHU N�QVWOLFKHU
2UJDQH DQ GHU 8QLYHUVLWlWVNOLQLN LQ 5RVWRFN XQG RUGHQWOLFKHV 0LWJOLHG GHU *HOHKUWHQJH�
VHOOVFKDIW GHU $NDGHPLH� GHU HEHQIDOOV QRFK DQ HLQH &KDQFH JODXEWH� GLH $NDGHPLH HUKDO�
WHQ XQG XPJHVWDOWHQ ]X N|QQHQ� 1DFKGHP HU VSlWHU DXV VHLQHP 5RVWRFNHU $PW HQWIHUQW
ZRUGHQ ZDU UHLVWH HU LQ GLH 86$ DXV�

,Q]ZLVFKHQ KDWWH GHU :LVVHQVFKDIWVUDW GHU %XQGHVUHSXEOLN 'HXWVFKODQG EHVFKORVVHQ� GLH
:LVVHQVFKDIWHQ DQ GHQ ''5�$NDGHPLHQ XQG LQ DOOHQ LKUHQ %LOGXQJVHLQULFKWXQJHQ ]X
HYDOXLHUHQ� 3HVFKHOV $UEHLWVJUXSSH DP ,,5 ZXUGH LQ NOHLQHUH *U�SSFKHQ DXIJHWHLOW� GLH
DQGHUHQ ,QVWLWXWLRQHQ ]XJHRUGQHW ZHUGHQ VROOWHQ� GLHVH 9RUVFKOlJH EOLHEHQ DOOHUGLQJV
XQYHUELQGOLFK XQG �EHU GHQ P|JOLFKHQ 9HUEOHLE 3HVFKHOV ZXUGH JDU QLFKWV JHVDJW� Ä(V
JHK|UWH RIIHQEDU DXFK ]X GHU (PSIHKOXQJVVWUDWHJLH� GD� �EHUDOO GLH Ä.|SIH DEJHKDXHQ
ZXUGHQ³� LQGHP I�U NDXP HLQHQ GHU ELVKHULJHQ VWDDWOLFKHQ /HLWHU GHU $UEHLWVJUXSSHQ
(PSIHKOXQJHQ I�U LKUHQ VSlWHUHQ (LQVDW] XQWHUEUHLWHW ZXUGHQ�



���

6R ZDU LFK DOV /HLWHU VRZLHVR� DEHU DXFK DOV :LVVHQVFKDIWOHU PLW PHLQHQ QDFKJHZLHVHQHQ
)lKLJNHLWHQ DXI GHP *HELHW GHU 6\VWHPZLVVHQVFKDIW SO|W]OLFK �EULJ�

(V KLH�� ZLU VROOWHQ YHUVXFKHQ� XQV LQ EHVWHKHQGH ZLVVHQVFKDIWOLFKH (LQULFKWXQJHQ ]X
LQWHJULHUHQ� LQGHP ZLU XQV XP HLQH %HUXIXQJ DXI HLQH GHU DXVJHVFKULHEHQHQ 6WHOOHQ EH�
ZHUEHQ� ���� ZDU LFK EHUHLWV ��� ,FK NRQQWH ELQQHQ NXU]HP IHVWVWHOOHQ� ZDV HLQH VROFKH
(PSIHKOXQJ I�U PHLQH 3HUVRQ ZHUW ZDU� ZHLO HV EHNDQQWH 3UD[LV GHU :LVVHQVFKDIWVSROL�
WLN LQ GHU $OW�%5' VHLW ODQJHQ MD ZDU� :LVVHQVFKDIWOHU� GLH GDV ���WH /HEHQVMDKU �EHU�
VFKULWWHQ KDWWHQ� I�U %HUXIXQJHQ QLFKW PHKU ]X EHU�FNVLFKWLJHQ�

(LQH VROFKH (PSIHKOXQJ NDP DOVR EHUHLWV HLQHP 5DXVVFKPL� DXV GHU )RUVFKXQJ UHFKW
QDKH� NODQJ QXU HLQ EL�FKHQ IUHXQGOLFKHU DOV HLQH .�QGLJXQJ DXV *U�QGHQ PDQJHOQGHQ
%HGDUIV� $EHU HV VROOWH MD QRFK YLHO EHVVHU NRPPHQ�³ �>3HV��@� 6� ���

=XQlFKVW KDWWH 3HVFKHO *O�FN� GHQQ LP $SULO ���� NRQQWH HU HLQH *DVWSURIHVVXU LQ 2V�
QDEU�FN LP 6WXGLHQJDQJ Ä$QJHZDQGWH 6\VWHPZLVVHQVFKDIW³ �EHUQHKPHQ� QDFKGHP GHU
EHNDQQWH ''5�6\VWHPZLVVHQVFKDIWOHU 3URI� 'U� *� :XQVFK QDFK HLQHP *DVWYRUWUDJ LQ
GHU GRUWLJHQ )DNXOWlW I�U 0DWKHPDWLN XQG ,QIRUPDWLN LQ GHU 'LVNXVVLRQ �EHU GHQ =XVWDQG
GHU 6\VWHPZLVVHQVFKDIWHQ LQ GHU ''5 DXI GHQ DQZHVHQGHQ 3HVFKHO XQG VHLQH 9HUGLHQV�
WH LQ GLHVHP )DFK YHUZLHVHQ KDWWH� 'DUDXIKLQ HUKLHOW 3HVFKHO HLQH (LQODGXQJ LP )U�KMDKU
���� LQ 2VQDEU�FN YRU]XWUDJHQ� 1DFK GLHVHP 9RUWUDJ HUJLQJ DQ LKQ GDV $QJHERW� LP
:LQWHUVHPHVWHU ������� HLQH 9RUOHVXQJ �EHU Ä0RGHOOELOGXQJ XQG 6LPXODWLRQ PLW 2ULHQ�
WLHUXQJ DXI 8PZHOWSUREOHPH³ ]X KDOWHQ� XQG JOHLFK]HLWLJ ZXUGH HU JHEHWHQ� I�U GLH %HUX�
IXQJ HLQHV &��3URIHVVRUV I�U $QJHZDQGWH 6\VWHPZLVVHQVFKDIW HLQ 9HUJOHLFKVJXWDFKWHQ
DQ]XIHUWLJHQ� :LGHU (UZDUWHQ OHKQWH GHU LQ GLHVHP %HUXIXQJVYHUIDKUHQ DXVJHZlKOWH
%HZHUEHU GHQ 5XI DE� GD DEHU GHU 6WXGLHQJDQJ VFKRQ HLQJHULFKWHW XQG 6WXGHQWHQ LPPDW�
ULNXOLHUW ZDUHQ� ZXUGH VFKOLH�OLFK 3HVFKHO JHEHWHQ� YRQ $SULO ���� ELV 0lU] ���� DOV
*DVWSURIHVVRU GLHVH &��3URIHVVXU ]X �EHUQHKPHQ ± IUHLOLFK PLW UHGX]LHUWHP 3DXVFKDOJH�
KDOW� Ä)�U PLFK ZDU ]ZHLIHOORV GLHVH Ä$XIEDXKLOIH :HVW³ HLQH JUR�H XQG LQWHUHVVDQWH
ZLVVHQVFKDIWOLFKH +HUDXVIRUGHUXQJ� GHU LFK JHUQH )ROJH OHLVWHWH� ]XPDO LFK LQ %HUOLQ MD LQ
]XQHKPHQGHP 0D�H �EHUIO�VVLJ ZXUGH³ VFKULHE 3HVFKHO LQ VHLQHQ (ULQQHUXQJHQ
�>3HV��@� 6� ���

1DFKGHP VHLQH 7lWLJNHLW LQ 2VQDEU�FN DXVJHODXIHQ ZDU� EHZDUE VLFK 3HVFKHO XP $XI�
QDKPH LQV Ä:LVVHQVFKDIWOHULQWHJUDWLRQVSURJUDPP³ PLW GHP (LQVDW]RUW DQ GHU 7HFKQL�
VFKHQ +RFKVFKXOH =LWWDX �LQ]ZLVFKHQ Ä7HFKQLVFKH )DFKKRFKVFKXOH I�U 7HFKQLN� :LUW�
VFKDIW XQG 6R]LDOHV �+7:6� =LWWDX�*|UOLW]�� DQ GHU HU QXQ DXFK VFKRQ DXI HLQH ��MlKULJH
9RUOHVXQJVWlWLJNHLW ]XU�FNEOLFNHQ NRQQWH� 'HUHQ 5HNWRU 3URI� 'U� %HFNPDQQ SODQWH ]X
GLHVHU =HLW� HLQ ,QWHUQDWLRQDOHV +RFKVFKXOLQVWLWXW �,+,� PLW %HWHLOLJXQJ DXV 'HXWVFKODQG�
3ROHQ XQG 7VFKHFKLHQ HLQ]XULFKWHQ� 'RFK LP $SULO ���� N�QGLJWH %HFNPDQQ ÄIUHLZLO�
OLJ³ QDFK 9RUZ�UIHQ HLQHU DQJHEOLFKHQ =XVDPPHQDUEHLW PLW GHP 0LQLVWHULXP I�U 6WDDWV�



���

VLFKHUKHLW GHU ''5 �0I6� DOV ,QIRUPHOOHU 0LWDUEHLWHU �,0�� XQG NXU] GDUDXI HUHLOWH ]ZHL
ZHLWHUH 0LWJOLHGHU GHU $EWHLOXQJ ,QIRUPDWLN HLQ lKQOLFKHV 6FKLFNVDO� 1DFKIROJHU YRQ
%HFNPDQQ LP $PW GHV 5HNWRUV GHU +7:6 =LWWDX�*|UOLW] ZXUGH 3URI� 'U� 3� 'LHULFK� GHU
GLH ,GHH VHLQHV 9RUJlQJHUV� HLQ ,QWHUQDWLRQDOHV +RFKVFKXOLQVWLWXW LP 'UHLOlQGHUHFN ]X
JU�QGHQ DXIJULII� XQG HU IDQG LQ 3HVFKHO HLQHQ PRWLYLHUWHQ +HOIHU�

$OV PDQ GDQQ .DQGLGDWHQ I�U GDV *U�QGXQJVUHNWRUDW GHU ,+, =LWWDX VXFKWH� ZDU DXFK
3HVFKHO LP *HVSUlFK XQG HU ZXUGH LP )HEUXDU ���� DXI GLHVHQ 'LHQVWSRVWHQ EHUXIHQ� GHU
LKP HLQHQ QHXHQ DUEHLWVUHLFKHQ /HEHQVDEVFKQLWW EHVFKHUWH� Ä'RFK OHLGHU ZDU GLHVH DXI�
UHJHQGH $UEHLWVSKDVH RGHU YLHOOHLFKW DXFK JO�FNOLFKHUZHLVH ZDU GLHVH DQVWUHQJHQGH
$UEHLWVSKDVH VFKRQ LP 0DL ���� ]X (QGH� 1XQ VFKOXJ QlPOLFK GLH %RPEH EHL PLU HLQ�
MHW]W ZXUGH LFK HQWODVVHQ PLW GHP 9RUZXUI GHU =XVDPPHQDUEHLW DOV ,0 PLW GHP 0I6�³
>«@

,FK ZXVVWH JDQ] JHQDX� ZDV LFK LQ PHLQHP /HEHQ JHWDQ� XQG ZDV LFK QLFKW JHWDQ KDWWH�
*DQ] JHQDX ZXVVWH LFK� GD� LFK QLH HLQ 6SLW]HO LUJHQGHLQHV *HKHLPGLHQVWHV� DOVR DXFK
QLFKW GHV 0I6 JHZHVHQ ELQ� XQG GDVV LFK JO�FNOLFKHUZHLVH HLJHQWOLFK UHFKW HUIROJUHLFK
JHZHVHQ ELQ� PHLQH 0LWDUEHLWHU YRU �EOHQ XQG ]HLWZHLOLJ �EOLFKHQ VWDDWOLFKHQ hEHUJULI�
IHQ ]X VFK�W]HQ�³ >«@

'LHVHQ 6FKODJ NRQQWH LFK QXU JDQ] ODQJVDP YHUNUDIWHQ XQG �EHUZLQGHQ� ,FK YHUVXFKWH
PLW YLHOHQ DXFK DUEHLWVUHFKWOLFKHQ 0LWWHOQ JHJHQ GLHVH XQJHUHFKWH VFKLFNVDOVKDIWH (QW�
VFKHLGXQJ DQ]XJHKHQ� ELV LFK DOOPlKOLFK OHUQWH� GLH %RWVFKDIW ULFKWLJ ]X YHUVWHKHQ� ,FK
]RJ EHJLQQHQG PLW GHP -DKUH ���� GLH HLQ]LJ ULFKWLJH .RQVHTXHQ]� QlPOLFK XQEHLUUW
ZHLWHU PHLQH :LVVHQVFKDIW QDFK EHVWHQ .UlIWHQ ]X EHWUHLEHQ XQG GHQ JUR�HQ ]HLWOLFKHQ
)UHLUDXP� GHQ LFK SO|W]OLFK KDWWH� JXW ]X QXW]HQ� �>3HV��@� 6� ����



���

$EELOGXQJ �� 0DQIUHG 3HVFKHO DP ��� 0DL ����

�� 6FKOX�EHPHUNXQJ

$OV LFK 0DQIUHG 3HVFKHO XQG VHLQH )UDX LP 6HSWHPEHU ���� LQ *UR�VFK|QDX EHVXFKWH�
ZR VLH ]XU�FNJH]RJHQ OHEWHQ� WUDI LFK KHLWHUH 0HQVFKHQ� 0DQIUHG 3HVFKHO HU]lKOWH PLU
GDPDOV JHJHQ (QGH HLQHV PHKUVW�QGLJHQ ,QWHUYLHZ�*HVSUlFKV >3HV��@� ZlKUHQG GHVVHQ
HV .DIIHH XQG KHUYRUUDJHQGHQ YRQ VHLQHU )UDX DQ GLHVHP 7DJ JHEDFNHQHQ =ZHWVFKJHQ�
NXFKHQ JDE� GDVV HU XQKHLOEDU NUDQN VHL� $XFK PLW GLHVHP 6FKLFNVDOVVFKODJ ZXVVWH HU
XP]XJHKHQ� HU ZDU VHKU ]XYHUVLFKWOLFK� 0DQIUHG 3HVFKHO VWDUE DP ��� )HEUXDU ���� LQ
*UR�VFK|QDX�



���

/LWHUDWXUYHU]HLFKQLV

>%HU��@ %HUWDODQII\� /XGZLJ YRQ� .ULWLVFKH 7KHRULH GHU )RUPELOGXQJ � 6FKD[HOV $EKDQGOXQ�
JHQ� +HIW ���� %HUOLQ� *HEU�GHU %RUQWUlJHU� �����

>%RF��@ %RFNOLVFK� 6�� 2UORYVNL� 6�� 3HVFKHO� 0�� 1LVKLZDVKL� <�� 3URFHHGLQJV GHU ,QWHUQDWLRQDOHQ
:DUWEXUJ�7DJXQJ ³)X]]\ 6HWV $SSOLDWLRQV´� %HUOLQ� $NDGHPLH�9HUODJ �����

>%RF��@ %RFNOLVFK� 6WHIIHQ )�� +DDVV� 8ZH /� %LWWHUOLFK� 1RUPDQ� 3UHW]HO� 3HWHU �+UVJ��� )X]]\
7HFKQRORJLHQ XQG 1HXURQDOH 1HW]H LQ GHU 3UD[LV� 7DJXQJVEDQG GHV ��� &KHPQLW]HU .RO�
ORTXLXPPV� ������� 1RY� ���� �%HULFKWH DXV GHU $XWRPDWLVLHUXQJVWHFKQLN�� $DFKHQ�
6KDNHU �����

>+DJ��@ +DJHU� .XUW� 'LH HQWZLFNHOWH VR]LDOLVWLVFKH *HVHOOVFKDIW� $XIJDEHQ GHU *HVHOOVFKDIWVZLV�
VHQVFKDIWHQ QDFK GHP 9,,,� 3DUWHLWDJ GHU 6('� (LQKHLW �������� ]LWLHUW QDFK� .XUW +DJHU�
=XU 7KHRULH XQG 3ROLWLN GHV 6R]LDOLVPXV� %HUOLQ �2VW� �����

>+=*��@ +RFKVFKXOH =LWWDX�*|UOLW] �)+� ,QVWLWXW I�U 3UR]HVVWHFKQLN� 3UR]HVVDX¤WRPDWLVLHUXQJ XQG
0HVVWHFKQLN �+J��� %HWUDFKWXQJHQ ]XU 6\VWHPWKHR¤ULH� *HGHQNEDQG ]XP /HEHQ XQG
6FKDIIHQ YRQ 3URI� 0DQIUHG 3HVFKHO� =LWWDX *UR�VFK|QDX ����

>.OD��@ .ODXV� *HRUJ� 'DV HOHNWULVFKH *HKLUQ� 'LH 1HXH *HVHOOVFKDIW� �� ����� +HIW ��� 6� ����
����

>/DL��@ /DLWNR� +XEHUW� :LVVHQVFKDIWOLFK�WHFKQLVFKH 5HYROXWLRQ� $N]HQWH GHV .RQ]HSWV LQ :LV�
VHQVFKDIW XQG ,GHRORJLH GHU ''5� 8WRSLH NUDWLY� %HUOLQ� ������ 1RY��'H] ����� 6� ������

>/RJ��@ /RJLQRY� 9DVLOL\ ,�� 3UREDELOLW\ 7UHDWPHQW RI =DGHK 0HPEHUVKLS )XQFWLRQV DQG WKHLU
8VH LQ 3DWWHUQ 5HFRJQLWLRQ� (QJLQHHULQJ &\EHUQHWLFV �,(((�9HU|IIHQWOLFKXQJ�� 1R� �� 6�
�� I� �����

>0HV�� 0HVDURYLF� 0LKDMOR '�� 9LHZV RQ *HQHUDO 6\VWHPV 7KHRU\� ,Q� 3UR¤FHHGLQJV RI 7KH
6HFRQG 6\VWHPV 6\PSRVLXP DW &DVH ,QVWLWXWH RI 7HFKQRORJ\� +XQWLQJWRQ� 1HZ <RUN� 5�
(� .ULHJHU 3XEO� &RPS�� �����

>3HV��@ 3HVFKHO� 0�� .XPPHU� %�� 6WUDXEH� %�� %RFNOLVFK� 6W�� 6FKZDDU� 0�� :HJH GHU $QZHQ�
GXQJ HLQHU 6\VWHPWKHRULH XQVFKDUIHU 6LJQDOH ]XU 0RGHOOELOGXQJ� =., ,QIRUPDWLR�
QHQ�=HQWUDOLQVWLWXW I�U .\EHUQHWLN XQG ,QIRUPDWLRQVSUR]HVVH� �� +HIW �� %HUOLQ� ����� 6�
�����

>3HV��@ 3HVFKHO� 0�� =LHOH XQG $QZHQGXQJVP|JOLFKNHLWHQ QHXHUHU (QWZLFNOXQJHQ GHU 5HJH�
OXQJVWKHRULH� PHVVHQ VWHXHUQ UHJHOQ� �� ����� 6� ������

>3HV��@ 3HVFKHO� 0DQIUHG� )UDNWDOH /RJLN XQG 1DWXUSKLORVRSKLH� XQYHU|IIHQWOLFKWHV 0DQXVNULSW�
OHW]WHU (LQWUDJ �����

>6('��@ 'DV 3URJUDPP GHU 6('� .|OQ �����
>6('��@ 3URWRNROO GHU 9HUKDQGOXQJHQ GHV 9,,,� 3DUWHLWDJHV GHU 6R]LDOLVWLVFKHQ (LQKHLWVSDUWHL

'HXWVFKODQGV� %G� �� %HUOLQ ����� =LW� 1� >/DL��@� 6� ���
>6HL��@ 6HLVLQJ� 5XGROI� Ä(UVWDXQOLFKH %HJHEHQKHLWHQ³ ± (FNSXQNWH LP /HEHQ HLQHV :LVVHQ�

VFKDIWOHUV GHU ''5� +RFKVFKXOH =LWWDX�*|UOLW] �)+� ,QVWLWXW I�U 3UR]HVVWHFKQLN� 3UR]HVV�
DXWRPDWLVLHUXQJ XQG 0HVVWHFKQLN �+UVJ��� %HWUDFKWXQJHQ ]XU 6\VWHPWKHRULH� *HGHQN�
EDQG ]XP /HEHQ XQG 6FKDIIHQ YRQ 3URI� 0DQIUHG 3HVFKHO� =LWWDX� *UR�VFK|QDX ����� 6�
��������

>6HL��@ 6HLVLQJ� 5XGROI� 'LH )X]]LIL]LHUXQJ GHU 6\VWHPH� 'LH (QWVWHKXQJ GHU )X]]\ 6HW 7KHRULH
XQG LKUHU HUVWHQ $QZHQGXQJHQ ± ,KUH (QWZLFNOXQJ ELV LQ GLH ��HU -DKUH GHV ��� -DKUKXQ�
GHUWV� 6WXWWJDUW� 6WHLQHU �%RHWKLXV %DQG ��� �����

>6HL��@ 6HLVLQJ� 5XGROI� .\EHUQHWLN� 6\VWHPZLVVHQVFKDIW XQG )X]]\ /RJLN LQ GHU ''5� (LQH
KLVWRULVFKH 6NL]]H ]XP :HUN YRQ 0DQIUHG 3HVFKHO� ,Q� 'LWWPDQQ� )UDQN� 6HLVLQJ� 5XGROI
�+UJV��� .\EHUQHWLN VWHFNW GHQ 2VWHQ DQ ± 1RUEHUW :LHQHUV ,GHH LQ GHU ''5� %HUOLQ� WUD�
IR 9HUODJ �����

>7+.��@ 7HFKQLVFKH +RFKVFKXOH .DUO�0DU[�6WDGW� 6HNWLRQ $XWRPDWLVLHUXQJVWHFKQLN� :LVVHQ�
VFKDIWVEHUHLFK 7HFKQLVFKH .\EHUQHWLN �+J��� 0DWHULDO ]XU 9RUOHVXQJ .HQQZHUWHUPLWW�
OXQJ XQG 0RGHOOELOGXQJ´� 7HLO �� 8QVFKDUIH 0RGHOOELOGXQJ XQG 6WHXHUXQJ� $QZHQGXQJ
DXI 3UREOHPH GHU .ODVVLILNDWLRQ� =HLWUHLKHQYRUKHUVDJH XQG 6WHXHUXQJ WHFKQLVFKHU 3UR�
]HVVH� -XQL �����



���

>8OE��@ 8OEULFKW� :DOWHU� 'LH JHVHOOVFKDIWOLFKH (QWZLFNOXQJ LQ GHU ''5 ELV ]XU 9ROOHQGHQ GHV
6R]LDOLVPXV� %HUOLQ ����� ]LWLHUW QDFK >/DL��@� 6� ���

>:LH��@ :LHQHU� 1RUEHUW� &\EHUQHWLFV RU &RQWURO DQG &RPPXQLFDWLRQV LQ WKH $QLPDO DQG WKH
0DFKLQH� &DPEULGJH� 0DVVDFKXVHWWV� 0,7 3UHVV� �����

>:LK��@ :LOKDP� +HLQHU� 'HQNHQ I�U HLQH JHVFKORVVHQH :HOW� 3KLORVRSKLH LQ GHU ''5� +DP�
EXUJ� -XQLXV �����

>=DG��@ =DGHK� /RWIL $�� )X]]\ 6HWV� ,QIRUPDWLRQ DQG &RQWURO� �� SS� �������� �����
>=DG��@ =DGHK� /RWIL $�� 6KDGRZV RI )X]]\ 6HWV� 3UREOHP\ SHUHGDFKLL LQIRUPDWLVLL� $NDGHPLMD

1DXN 6665 0RVNYD� 9RO� �� 1R� �� ����� 6� �����

,QWHUYLHZV

>%DQ��@ 6HLVLQJ� 5� PLW 3URI� 'U� +DQV %DQGHPHU DP ����������� LQ +DOOH�6�
>%RF��@ 6HLVLQJ� 5� PLW 3URI� 'U� 6WHIIHQ %RFNOLVFK DP ��������� LQ &KHPQLW]�
>*RW��@ 6HLVLQJ� 5� PLW 3URI� 'U� 6LHJIULHG *RWWZDOG DP ��������� LQ $DFKHQ�
>*RW��@ 6HLVLQJ� 5� PLW 3URI� 'U� 6LHJIUHLG *RWWZDOG DP ��������� LQ /HLS]LJ�
>3HV��@ 6HLVLQJ� 5� PLW 3URI� 'U� 0� 3HVFKHO DP �������� LQ *UR�VFK|QDX�
>3DO��@ 6HLVLQJ� 5� PLW 'U� 5DLQHU 3DOP DP �������� LQ 0�QFKHQ�
>3DO��@ 6HLVLQJ� 5� PLW 'U� 5DLQHU 3DOP DP ��������� LQ 0�QFKHQ�


