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-RFKHQ 6FKQHLGHU

6FKQHLGHU 6FKLIIHU :HLKHUP�OOHU
5HFKWVDQZlOWH 6WHXHUEHUDWHU :LUWVFKDIWSU�IHU

%HHWKRYHQVWU� �
����� 0�QFKHQ

MRFKHQ�VFKQHLGHU#VVZ�PXF�GH

�LÃÌÀ>VÌ\ 'LH $QVlW]H I�U GLH VRJHQDQQWHQ MXULVWLVFKHQ ([SHUWHQV\VWHPH E]Z� I�U
�N�QVWOLFKH ,QWHOOLJHQ] LP %HUHLFK GHV 5HFKWV� X�l� VLQG ]ZDU GXUFKDXV EHDFKWOLFK�
'LH SUDNWLVFKHQ (UIROJH ZDUHQ GLHV DOOHUGLQJV ZHQLJHU� (V JLEW DEHU HLQH 9LHO]DKO
YRQ �NOHLQHQ� SUDNWLVFKHQ $QZHQGXQJHQ� LQ GHQHQ IDNWLVFK GRFK HLQH $UW
DXWRPDWLVFKH 6XEVXPWLRQ HUIROJW� $OOHLQ VFKRQ GLH 7HFKQLNHQ EHL MXULVWLVFKHQ
,QIRUPDWLRQVV\VWHPHQ ]XU :LHGHUDXIILQGXQJ YRQ 'RNXPHQWHQ XQG HEHQVR EHL
6XFKPDVFKLQHQ HQWKDOWHQ $QVlW]H LQ GLHVH 5LFKWXQJ� 'LHVH $QVlW]H VROOHQ ]XP
HLQHQ GDUJHOHJW ZHUGHQ� ]XP DQGHUHQ VROO XQWHUVXFKW ZHUGHQ� LQZLHZHLW KLHUYRQ
HYWO� 1HEHQZLUNXQJHQ DXVJHKHQ� GLH PLW GHU NODVVLVFKHQ 9RUVWHOOXQJ GHU
*HVHW]HVDQZHQGXQJ GXUFK *HVHW]HVDXVOHJXQJ ZHQLJHU RGHU QLFKW YHUHLQEDU VLQG�
(V ]HLJW VLFK� GDVV GLH $QVlW]H ]XVlW]OLFKH )XQNWLRQHQ I�U MXULVWLVFKH
,QIRUPDWLRQVV\VWHPH ELHWHQ N|QQWHQ� WDWVlFKOLFK DEHU GLH QHXHQ ,QWHUQHW�EDVLHUWHQ
6\VWHPH GLH DOWHQ )RUGHUXQJHQ DQ MXULVWLVFKH 'RNXPHQWDWLRQVV\VWHPH �ZLHGHU�
DNWXHOO HUVFKHLQHQ ODVVHQ�

0DQFKH $XVVDJHQ VLQG LP )ROJHQGHQ QLFKW QlKHU EHOHJW� ZHUGHQ QXU DQVDW]ZHLVH
DXVJHI�KUW� =XU .HQQ]HLFKQXQJ ZXUGH MHZHLOV Ä/�iÃi³ YHUPHUNW�

£ ��ÃBÌâi �� ,�V�ÌÕ�} �Ø�ÃÌ��V�i ��Ìi���}i�â �� �ÕÀ�ÃÌ�ÃV�i� 	iÀi�V�

/�iÃi\ 8QWHUVWHOOW PDQ� GDVV HV HLQHQ :HWWEHZHUE QLFKW QXU GHU 1DWLRQHQ� VRQGHUQ DXFK
GHU 5HFKWVRUGQXQJHQ JLEW� VR ZlUH HV IROJHULFKWLJ� GLH 5HFKWVLQIRUPDWLRQ VR ]X
HIIHNWXLHUHQ� GDVV VLFK 9RUWHLOH I�U GLH (QWZLFNOXQJ GHU HLJHQHQ 5HFKWVRUGQXQJ LP
:HWWEHZHUE PLW GHQ DQGHUHQ HUJHEHQ� *DQ] RIIHQVLFKWOLFK WXQ VLFK QLFKW ZHLWJHKHQG
FRGLIL]LHUWH 5HFKWVRUGQXQJHQ DOV FDVH ODZ PLW 'RNXPHQWDWLRQVV\VWHPHQ YRU DOOHP EHL
-XGLNDWHQ ZHVHQWOLFK OHLFKWHU� DOV VROFKH� GLH VWULNW FRGLIL]LHUW VLQG XQG LQVRIHUQ DXFK
ZHLWHUH (EHQHQ PLW ]�7� VHKU GLYHUJLHUHQGHP 6SUDFKVFKDW] �*HVHW] QHEHQ /HLWVlW]HQ XQG

��



6DFKYHUKDOW� DE]XELOGHQ� LP $QVDW] DOVR ]X ÄVXEVXPLHUHQ� KDEHQ��

'DV (LJHQDUWLJH LVW� GDVV GLH DOWHQ )UDJHVWHOOXQJHQ GHU Ä5HFKWVLQIRUPDWLN³ XQG 3UREOHPH
GHU *HVWDOWXQJ MXULVWLVFKHU 'RNXPHQWDWLRQVV\VWHPH VLFK LPPHU QRFK RGHU ZLHGHU �EHL
QHXHQ 6\VWHPHQ� ]�%� 6XFKPDVFKLQHQ XQG 3RUWDOHQ� VWHOOHQ� 'LHV PDFKW GLH $UEHLWHQ GHV
-XELODUV XPVR DNWXHOOHU�

'HU ]X (KUHQGH KDW VLFK LQ PDQFKHQ 3XEOLNDWLRQHQ PLW GHQ )UDJHQ DXWRPDWLVFKHU
MXULVWLVFKHU (QWVFKHLGXQJVILQGXQJ EHIDVVW �6� HWZD >),��@� ��� II�� (V VFKHLQW MHGRFK VR
]X VHLQ� GDVV HU HKHU GHQ DVVLVWLHUHQGHQ� XQWHUVW�W]HQGHQ 6\VWHPHQ QDFKJHJDQJHQ VHL� DOV
GHU ,GHH VHOEVWlQGLJHU� DXWRPDWLVLHUWHU (QWVFKHLGXQJ �Ä6XEVXPWLRQVDXWRPDW³ >2*��@�
QDFK]XKlQJHQ� GHU DXFK LP *HZDQG HLQHV .RUUHNWXUV\VWHPV I�U +DXVDUEHLWHQ XQG
.ODXVXUHQ GDKHUNRPPHQ NDQQ� 'HU KHXWLJH (UIROJ YRQ -85,6 XQG DQGHUHQ
'RNXPHQWDWLRQVV\VWHPHQ JHEHQ ��i`�iÀ UHFKW� GDVV HV VLFK LQVRZHLW XP GLH KLQVLFKWOLFK
GHU 5HDOLVLHUEDUNHLW DXVVLFKWVUHLFKHUHQ 6\VWHPH KDQGHOW ± XQJHDFKWHW HLQLJHU 9HUIDKUHQ
LP %HUHLFK GHU 9HUZDOWXQJVDXWRPDWLRQ� GLH DOV (QWVFKHLGXQJVYHUIDKUHQ TXDOLIL]LHUW
ZHUGHQ N|QQWHQ� (V JHKW DOVR ]XQlFKVW XP Ä-ÕLÃÕ�Ì���Ã���viÃÞÃÌi�i³�

'LH 9HUZDOWXQJVDXWRPDWLRQ NRQQWH VLFK KlXILJ DXI HLQ 6FKHPD GHV
(QWVFKHLGXQJVSUR]HVVHV VW�W]HQ� GDV GHU 3URJUDPPLHUXQJ 9RUVFKXE OHLVWHWH� ZLH
�Õ��>�� KHUDXVJHDUEHLWHW KDWWH >/8��@� GDV Ä7i���É�>���-V�i�>³ GHU NRQGLWLRQDOHQ
(QWVFKHLGXQJVVWUXNWXU EHLP 9HUZDOWXQJVKDQGHOQ LVW ZHVHQWOLFK OHLFKWHU XQG
DXWKHQWLVFKHU I�U GLH $XWRPDWLRQ ]X SURJUDPPLHUHQ� DOV GLH Ä1��ÉâÕ³ ± VFKHPDWLVLHUWH
ILQDOH 6WUXNWXU GHU QLFKW QXU RSHUDWLRQDOHQ (QWVFKHLGXQJVSUR]HVVH� 6R ZXUGH WURW]
ODQJZLHULJHU 9HUIDKUHQ EHL GHU 9HUZDOWXQJVDXWRPDWLRQ HLQVFKOLH�OLFK GHU $XWRPDWLRQ
]�%� GHV *UXQGEXFK XQG GHV 0DKQYHUIDKUHQV GDUDXV HLQH ZHLWDXV HUIROJUHLFKHUH 6WRU\
�6� PLW KLVWRULVFKHP 5�FNEOLFN >*(��@ 6� �� II� P�Z�1�� DOV DXV GHQ %HP�KXQJHQ XP
$XWRPDWLRQ MXULVWLVFKHU (QWVFKHLGXQJHQ�

'DV DNWXHOO %HPHUNHQVZHUWH LVW MHGRFK� GDVV HFKWH )RUWVFKULWWH �EHU ÄVHPDQWLVFKH³ 1HW]H
LQ 5LFKWXQJ Ä�iÀ�i�iÕÌ�ÃV�iÀ³ 6\VWHPH E]Z� 6\VWHPH PLW GHQ 0HUNPDOHQ YHUVWHKHQGHU
�XQG OHUQHQGHU� 6\VWHPH QLFKW ]X YHU]HLFKQHQ VLQG� MHGRFK DXFK XQG JHUDGH QHXHUH�
LQWHUQHWEDVLHUWH 6\VWHPH ZLHGHU GLH DOWHQ 3UREOHPH V\QWDNWLVFKHU $UW �JHQDXH
6FKUHLEZHLVH� NHLQH 6\QRQ\PYHUNQ�SIXQJ X� l�� DXIZHLVHQ�

'LH � QRWZHQGLJH� WHLOV DXFK WHFKQLN�JHWULHEHQH � Ä
Û��ÕÌ��� `iÃ ,iV�ÌÃ³� YHUWUlJW VLFK
DEHU VFKOHFKW PLW DOO]X VWDUUHQ 6\VWHPHQ PLW VXE�RSWLPDOHQ 0HFKDQLVPHQ XQG QLFKW
EHODVWEDUHQ� X�D ZHLO XQYROOVWlQGLJHQ (UJHEQLVVHQ�

� =X GHQ $QIlQJHQ ÄN�QVWOLFKHU ,QWHOOLJHQ]³ DOOJHPHLQ EHL GHU &RPSXWHUWHFKQRORJLH V� >:(��@� ]XU .ULWLN
ZLHGHUXP >:(��@�
� =X $QVlW]HQ HLQHU (YROXWLRQVWKHRULH GHV 5HFKWV V� VFKRQ >-+��@� DNWXHOOH %HLVSLHOH RKQH ,7�%H]XJ� >/(��@�
>=(��@� >2(��@

��



��i`�iÀ KDW VLFK DXFK LQ HLQHU 9LHO]DKO YRQ %HLWUlJHQ Y�D� LQ GHQ ��HU -DKUHQ PLW GHP
=LHO ZHLWHUHQWZLFNHOWHU� VLFK DQ GLH $XWRPDWLVLHUXQJ GHU (QWVFKHLGXQJHQ
KHUDQDUEHLWHQGHQ 6\VWHPHQ� GHQ MXULVWLVFKHQ ([SHUWHQV\VWHP L�6� YRQ 6\VWHPHQ� GLH
QLFKW vØÀ ([SHUWHQ� VRQGHUQ ]XPLQGHVW WHLOZHLVH ([SHUWHQ�YHUWUHWHQG VLQG� EHIDVVW ­â�%�
>),��@� >),7��@��

6FKRQ IU�K ZXUGH HLQH ZHLWJHKHQGH 7UHQQXQJ ]ZLVFKHQ
(QWVFKHLGXQJVDXWRPDWLRQ>.,��@ XQG $XWRPDWLRQ MXULVWLVFKHU ,QIRUPDWLRQVV\VWHPH
YRUJHQRPPHQ XQG HWDEOLHUW� (V ZDU DEHU VFKRQ NODU� ZHQQ HV DXFK RIW YHUQDFKOlVVLJW
ZXUGH� GDVV RIIHQ XQG YHUVWHFNW �9RU�� (QWVFKHLGXQJHQ LQ MXULVWLVFKHQ ,QIRUPDWLRQV�
�'RNXPHQWDWLRQV��6\VWHPHQ DXI HLQHU PHWD�(EHQH LPSOHPHQWLHUW VLQG� GLH GHP 6\VWHP
DOV (LJHQVFKDIWHQ DQKDIWHQ� HWZD JUXQGOHJHQG GXUFK 9RUDXVZDKO GHV 0DWHULDOV
�5HOHYDQ]� 'RNXPHQWDUWHQ� 'DUVWHOOXQJ ZLH HWZD 9ROOWH[W� /HLWVDW]� DEVWUDFW� )XQGVWHOOH
XQG VRGDQQ GXUFK GHVVHQ $XIEHUHLWXQJ HWZD LP 7KHVDXUXV� :LFKWLJ HUVFKLHQ� GDVV GLH
ÄN�QVWOLFKH ,QWHOOLJHQ]³ E]Z� GLH HFKWH $XWRPDWLRQ GLH MXULVWLVFKH� ULFKWHUOLFKH
(QWVFKHLGXQJ XPIDVVW� ZlKUHQG GLH 'RNXPHQWDWLRQ MXULVWLVFKHU ,QIRUPDWLRQ ÄQXU³ HLQ
+LOIVPLWWHO ]XU 8QWHUVW�W]XQJ GHV (QWVFKHLGHUV VHLQ VROOWH �6� VFKRQ >),��@��

/�iÃi\ 6R HGHO GHU $QVDW] ZDU ± EHVVHUH (QWVFKHLGXQJHQ GXUFK EHVVHUH ,QIRUPDWLRQ� ��
VR ZXUGH GRFK PDVVLY GHU 9HUIDKUHQVDVSHNW YHUQDFKOlVVLJW� Ä/HJLWLPDWLRQ GXUFK
9HUIDKUHQ³ >/8��@� Ä-XVWL] ± GLH VWLOOH *HZDOW³ >/$��@ XQG lKQOLFKH (UNHQQWQLVVH� HWZD
]XU %HGHXWXQJ GHV Ä5HFKWVJHI�KOV³ �Q,�È�R� Q	�Ç�R� Q�4ÇÓR�� XQG GHV
9RUYHUVWlQGQLVVHV >(6��@ E]Z� VXEMHNWLYHU )XQNWLRQHQ XQG ,QVWDQ]HQ NRQQWHQ VFKRQ
YHUPLWWHOQ� GDVV DXI GHQ (QWVFKHLGXQJVSUR]HVV �DXFK� DQGHUH )DNWRUHQ PDVVLY HLQZLUNHQ
�N|QQHQ�� DOV ÄQXU³ *HVHW]� 3UlMXGL]LHQ� /LWHUDWXU HLQHUVHLWV XQG 6DFKYHUKDOW
DQGHUHUVHLWV� 8PVR ZHQLJHU YHUZXQGHUW HV� GDVV GLH $QVlW]H ]XU 6XEVXPWLRQ E]Z�
(QWVFKHLGXQJVILQGXQJ DOOHQIDOOV LQ HQJ EHJUHQ]WHQ� JXW GHILQLHUEDUHQ %HUHLFKHQ
DXVVLFKWVUHLFK HUVFKLHQHQ XQG VHOEVW GRUW HKHU GXUFK GLH DXIWUHWHQGHQ 3UREOHPH ZLFKWLJH
(UNHQQWQLVVH OLHIHUWHQ� DOV LP SUDNWLVFKHQ 9ROO]XJ HUIROJUHLFK JHZHVHQ ZlUHQ�

$QJHVLFKWV GHU )�OOH GHV DXI PDQFKH 6XFKIUDJHQ QDFKJHZLHVHQHQ 0DWHULDOV DQ -XGLNDWHQ
LVW GHUHQ FKURQRORJLVFKH $XIOLVWXQJ GLH ZRKO KlXILJVWH 'DUVWHOOXQJVIRUP� 'LHV LPSOL]LHUW
GLH (QWVFKHLGXQJ� DNWXHOOH (QWVFKHLGXQJHQ VHLHQ UHOHYDQWHU �ZDV VLFKHU RIW� DEHU QLFKW
LPPHU ULFKWLJ LVW�� /�iÃi\ (V GDUI DQJHQRPPHQ ZHUGHQ� GDVV 0HGLHQEU�FKH GD]X I�KUHQ�
GDVV QLFKW QDFKJHZLHVHQH E]Z� LQ 6LFKWZHLWH DXIJHI�KUWH (UJHEQLVVH MH QDFK =HLWEXGJHW
QLFKW DQGHUZHLWLJ JHVXFKW ZHUGHQ� VRGDVV GLH 3ULRULVLHUXQJ GHU 5HOHYDQ] �EHU GLH
7UHIIHUOLVWH LQ GHU :LUNXQJ VWDUN GHU EHLP ÄJRRJHOQ³ lKQHOQ G�UIWH�

� %HL %HXUWHLOXQJ GHU 5LVLNHQ� :DKUVFKHLQOLFKNHLWHQ GHV (LQWULWWV� )ROJHQEHZHUWXQJ XVZ� L�6� GHU
(QWVFKHLGXQJVWKHRULH EHL (QWVFKHLGXQJHQ XQWHU 8QVLFKHUKHLW� I�U GLH -XULVWHQ ]XU %HZlOWLJXQJ GHU
,QIRUPDWLRQVODZLQH� QLFKW ]X GHUHQ (U]HXJXQJ� V�Y�D� Q-�ÇäR�
� =XP 9RUEHKDOW GHU "L�i�Ì�Û�iÀL>À�i�Ì V� VFKRQ ��i`�iÀ� 0DWKHPDWLN XQG PRGHUQH /RJLN� $563 ����� ����
]LWLHUW QDFK Q��Ç{R� 6� ��� II� ��� )Q� �� >),��@� 6� ��� II�
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Ó°£ ��Ìi *À�L�i�i Li� �iÕi� -ÞÃÌi�i�

=X %*%�)ULVWHQEHUHFKQXQJ�� 3UR]HVVNRVWHQKLOIH�� 8QWHUKDOWVEHUHFKQXQJ� XQG
3UR]HVVNRVWHQ��ULVLNR� JDE E]Z� JLEW HV 6RIWZDUHSURGXNWH� GLH VLFK DOV $QVlW]H ]X
DXWRPDWLVLHUWHU MXULVWLVFKHU (QWVFKHLGXQJ YHUVWHKHQ ODVVHQ�

'HU JUR�H SUDNWLVFKH (UIROJ ZDU DOOHUGLQJV GHU 9HUZDOWXQJVDXWRPDWLRQ HLQHUVHLWV XQG
GHQ MXULVWLVFKHQ 'RNXPHQWDWLRQVV\VWHPHQ DQGHUHUVHLWV� KLHU Y�D� -85,6� EHVFKLHGHQ� (LQ
7HLO GHVVHQ (UIROJV EHUXKW DOOHUGLQJV HYWO� GDUDXI� GDVV ]XP HLQHQ JDU QLFKW HUVW YHUVXFKW
ZXUGH� HLQH 7KHRULH MXULVWLVFKHQ ,QIRUPDWLRQVVXFK�� 9HUZHQGXQJV� XQG
(QWVFKHLGXQJVYHUKDOWHQV DXI]XEDXHQ� XQG GDQQ ]X IROJHQ� ]XP DQGHUHQ GLH WHFKQLVFKH
(QWZLFNOXQJ PDQFKHV HUOHLFKWHUWH� GDUXQWHU HWZD (UIDVVXQJ� (UVFKOLH�XQJ XQG
9HUZDOWXQJ JUR�HU 'DWHQPHQJHQ�

$QJHVLFKWV GHU )�OOH GHU DQJHERWHQHQ 'RNXPHQWH NDQQ DOOHUGLQJV OHLFKW DXV GHP
%OLFNIHOG JHUDWHQ� GDVV LPSOL]LWH 3UlPLVVHQ GLH 5HVVRXUFHQ VWHXHUQ� :HOFKH
(QWVFKHLGXQJHQ YRQ $PWV� XQG /DQGJHULFKWHQ� MD DXFK YRQ 2/* DXIJHQRPPHQ ZHUGHQ�
LVW ]XIlOOLJ� KlQJW YRP 6SUXFKN|USHU� GHU 5HFKWVPDWHULH X�l� DE� /LWHUDWXU JLEW¶V HV QXU
DOV DEVWUDFW� GLH (UVFKOLH�XQJ lOWHUHU (QWVFKHLGXQJHQ PLW ÄYHUDOWHWHP³ 6SUDFKJHEUDXFK
ZLUG RIIHQVLFKWOLFK QLFKW V\VWHPDWLVFK QDFKJHI�KUW XQG DNWXDOLVLHUW��

Ó°Ó 	i�Ã«�i� £

7UDGLWLRQHOO ZXUGHQ I�U 'RNXPHQWDWLRQVV\VWHPH )UDJHQ ZLH 9ROOWH[W� 5�FNZlUWV�
'RNXPHQWDWLRQ E]Z� 0HUNPDOH ZLH 9ROOVWlQGLJNHLW XQG LQVRIHUQ DXFK 4XDOLWlW L�6� GHU
%DOODVWTXRWH GLVNXWLHUW� 'LHVH )UDJHQ VWHOOHQ VLFK QXQ QRFK �EHU 0HGLHQEU�FKH� %*+
8UWHLOH ODVVHQ VLFK 2QOLQH DE ���� YROOVWlQGLJ XQG NRVWHQORV XQWHU %XQGHVJHULFKWVKRI�GH
UHFKHUFKLHUHQ� $OOHUGLQJV LVW GLH 6XFK�0HFKDQLN VHKU HLQIDFK� GHU =ZDQJ ]X K|FKVW
JHQDXHU :RUWZDKO EHL GHU 6XFKZRUWIRUPXOLHUXQJ VHKU VWDUN�

� 6� �>««� MXU�SF ����� ���� XQG ���� �6RIWZDUH�3URGXNWEHVSUHFKXQJHQ��
� �>««� MXU�SF ����� ���� �6RIWZDUH�3URGXNWEHVSUHFKXQJ��
� �ÕÌ`iÕÌÃV�� )DPLOLHQUHFKWOLFKH %HUHFKQXQJHQ �EHL %HFN�� V�D� ��V�i�� MXU�SF ����� ���� ]XU %HVSUHFKXQJ
YRQ 6RIWZDUHSURGXNWHQ ]X 9HUVRUJXQJVDXVJOHLFK XQG 8QWHUKDOW��
� 6� DEHU ]XU (QWVFKHLGXQJVWKHRULH DXV GHU =HLW GHU $QIlQJH YRQ -85,6� Q��ÇäR� DXV GHP MXULVWLVFKHQ %HUHLFK
V� Q��ÈnR� ���� >),��@� 6� ��� II��>5(��@� ��� II��>6,��@� � II�� >6&��@�
� =�7� O|VW VLFK GDV 3UREOHP �EHU 6\QRQ\PLVLHUXQJHQ� GLH DQGHUHUVHLWV GLH %DOODVWTXRWH HUK|KHQ�

��



=�%� I�KUWH GLH 6XFKDEIUDJH PLW (LQJDEH YRQ Ä�Õ��Ì���Ã�>�}i�³ ]X NHLQHP� YRQ
Ä�Õ��Ì���Ã�B�}i�³ ]X � (UJHEQLV� XQG ]ZDU GHU (QWVFKHLGXQJ Y� ���������� ]X $63�
'LH ÄULFKWLJH³ (QWVFKHLGXQJ ZlUH Y� ������������

'LH (QWVFKHLGXQJ Y� ��������� ZXUGH EHL %XQGHVJHULFKWVKRI�GH ]XU (LQJDEH GHV
6XFKZRUWV Ä)XQNWLRQVPlQJHO³ QLFKW QDFKJHZLHVHQ� REZRKO LKU ]HQWUDOHU *HJHQVWDQG HLQ
)XQNWLRQVPDQJHO LVW� ZR]X GLH 5VSU� ]X � ��� %*% D�)� DOV XQSUREOHPDWLVFK DXFK QDFK
GHU 6FKXOGUHFKWVPRGHUQLVLHUXQJ DQZHQGEDU EHKDQGHOW ZLUG� 'HU %HJULII
Ä)XQNWLRQVPDQJHO³ DOV VROFKHU WDXFKW DOOHUGLQJV WDWVlFKOLFK LQ GHU (QWVFKHLGXQJ QLFKW
DXI� ZRKO DEHU GLH Ä�Õ��Ì���ÃÌ>Õ}��V��i�Ì³� )UDJW PDQ QDFK Ä�i�âÕ�}Ã>��>}i³� HUKlOW
PDQ �EHU �� )XQGVWHOOHQ� GDUXQWHU GLH JHVXFKWH� 'LHV VROO NHLQH .ULWLN VHLQ� 'HU %HIXQG
ODXWHW VFKOLFKW� ZHQQ PDQ QLFKW JHQDX GLH (QWVFKHLGXQJ XQG GHUHQ QlKHUH 'DWHQ NHQQW
�6SUXFKN|USHU� 'DWXP�� KDW PDQ GXUFKDXV 3UREOHPH KLQVLFKWOLFK /ÀivviÀµÕ�Ìi XQG
	>��>ÃÌ ZLH EHL 'RNXPHQWDWLRQVV\VWHPHQ LQ GHQ $QIlQJHQ�

:LHGHU DQGHUV VWHOOW VLFK GDV 3UREOHP� ZHQQ PDQ ÄJRRJHOW³� $OOHUGLQJV GDUI PDQ QLFKW
�Õ��Ì���Ã�>�}i�� VRQGHUQ PXVV Ä�i�âÕ�}Ã>��>}i 1 � 	��³ HLQJHEHQ� 0DQ VW|�W
VFKQHOO DXI HLQH $QZDOWV�:HEVLWH� GLH GLH (� EHKDQGHOW� 'HU ULFKWLJH %HJULII ZlUH
LQVRZHLW Ä)XQNWLRQVWDXJOLFKNHLW³� *LEW PDQ GLHVHQ EHL %*+ HLQ� ZHUGHQ QXU � 8UWHLOH
QDFKJHZLHVHQ� GDUXQWHU ]X %HJLQQ GDV JHVXFKWH��� DOOHUGLQJV DXFK MHGH 0HQJH 8UWHLOH
XQG %HVSUHFKXQJHQ ]X VROFKHQ� GLH VLFK PLW 0LHWH XQG GHQ +HL]NRVWHQ XVZ� EHIDVVHQ�

Ó°Î 	i�Ã«�i� Ó

'LH IRUPDOH 5�FNZlUWVHUVFKOLH�XQJ YRQ 8UWHLOHQ� HWZD LP ,QVWDQ]HQ]XJ RGHU GXUFK
Ä)RUWI�KUXQJ³ RGHU Ä$XIJDEH³ VHLWHQV GHV %*+ ZLUG YRQ -85,6 JHSIOHJW� (LQH
QDFKWUlJOLFKH VHPDQWLVFK UHOHYDQWH $XIDUEHLWXQJ GHU DOWHQ 8UWHLOH LP +LQEOLFN DXI QHXHQ
6SUDFKJHEUDXFK� DEHU DXFK LP +LQEOLFN DXI QHXH 5HFKWVJHELHWH� GLH QLFKW LGHQWLVFK PLW
GHU ZHLWHU WUDGLHUWHQ 6SH]LDOPDWHULH VLQG� LVW QDWXUJHPl� lX�HUVW VFKZLHULJ� 'LHVHV
3KlQRPHQ ]HLJW VLFK ZDKUVFKHLQOLFK LQ MHGHP )DFKJHELHW�

,P ,7�5HFKW LVW HWZD HLQ 3UREOHP JHJHEHQ EHL GHU 6XFKH LP %HUHLFK GHV 'DWHQVFKXW]HV�
'LHVHU ZLUG YRP $QOLHJHQ KHU DOV 0LQGHVWYRUJDEH LP %'6* JHUHJHOW� -HGRFK LVW GDV
%'6* QDFKJLHELJ� VRZHLW HLQH VSH]LHOOH 1RUP GHQ 'DWHQVFKXW] UHJHOW� VRGDVV GLHVH GDQQ
9RUUDQJ JHJHQ�EHU GHP %'6* KDW� 'LHV JLOW HWZD I�U 70* XQG 7.*� DEHU DXFK I�U
HLQH 5HLKH 6SH]LDO�GDWHQVFKXW]UHFKWOLFKHU 5HJHOXQJHQ�

'LH +DIWXQJVSUREOHPDWLN NDQQ VLFK QDFK %*%�0D�VWlEHQ EHXUWHLOHQ� HWZD GLH +DIWXQJ

�� %*+ Y� ��������� ± 9,, =5 ������� 1-: ����� ����
�� =XOHW]W DEJHIUDJW DP ����������

��



YRQ 6FKXID XQG�RGHU %DQNHQ I�U )DOVFKDXVN�QIWH� ZDV ]XJOHLFK HLQH 4XHUYHUELQGXQJ
]XP 3HUV|QOLFKNHLWVUHFKW KHUVWHOOW� QLFKW QXU LVW GLH 5HFKWVSUHFKXQJ ]X DOOJHPHLQHQ
9RUDXVVHW]XQJHQ XQG )ROJHQ GHU 9HUOHW]XQJ GHV 3HUV|QOLFKNHLWVUHFKWV ]X
EHU�FNVLFKWLJHQ� VRQGHUQ LVW VSH]LHOO HLQH ÃV�ÜiÀi 9HUOHW]XQJ GHV 3HUV|QOLFKNHLWVUHFKWV
9RUDXVVHW]XQJ I�U GLH (UVDW]IlKLJNHLW LPPDWHULHOOHQ 6FKDGHQV�

(LQH 6XFKH QDFK Ä$OOJHPHLQHP 3HUV|QOLFKNHLWVUHFKW³ HUVFKOLH�W LQ HLQHP 8PIDQJ
0DWHULDO� GDV ZHLW �EHU GDV 'DWHQVFKXW]UHFKW KLQDXVJHKW� 'LH .RPELQDWLRQ PLW GHP
'DWHQVFKXW]UHFKW� DOVR HLQH HFKWH 81'�9HUNQ�SIXQJ I�KUW ]X HLQHU XQYHUKlOWQLVPl�LJ
VWDUNHQ 5HVWULNWLRQ� *iÀÃ����V��i�ÌÃÀiV�Ì DOOJHPHLQ XQG ,iV�Ì >Õv ��v�À�>Ì���i��i
-i�LÃÌLiÃÌ���Õ�} RKQH H[SOL]LWH (UZlKQXQJ GHV 'DWHQVFKXW]HV VLQG DXVJHNODPPHUW� GLH
]ZDU QLFKW GHFNXQJVJOHLFK VLQG� PLW GHQHQ MHGRFK VHLWHQV GHV 'DWHQVFKXW]HV HUKHEOLFKH
hEHUODJHUXQJHQ XQG 9HUELQGXQJHQ EHVWHKHQ� 'LHV ]HLJW VLFK DQKDQG HLQHU
HQWVSUHFKHQGHQ 6XFKH LQ 9HUELQGXQJ HWZD PLW HLQHP 6SUXFKN|USHU ZLH %*+ RGHU
%9HUI*� 'LHV KlQJW DXFK PLW GHP 6SUDFKJHEUDXFK ]XVDPPHQ� GHU LQ GHU 5HJHO
GRJPDWLVFK RULHQWLHUW HUIROJW� :HQQ QLFKW XQPLWWHOEDU �>Ìi�VFKXW]UHFKW WDQJLHUW LVW� LVW LQ
GHQ 8UWHLOVWH[WHQ YRUQHKPOLFK YRQ Ä��v�À�>Ì���i�³ GLH 5HGH �QLFKW ]XOHW]W LP .RQWH[W
GHV ,iV�ÌÃ >Õv ��v�À�>Ì���i��i -i�LÃÌLiÃÌ���Õ�}�� ZlKUHQG LP %HUHLFK GHV %'6*� GHV
70* XQG PHLVW DXFK GHV 7.* YRQ Ä�>Ìi�³ GLH 5HGH LVW� 6\QRQ\P ZlUHQ GLHVH %HJULIIH
QLFKW�

:�UGH PDQ QRFK GD]X LQ DQGHUHQ ,QIRUPDWLRQVTXHOOHQ XQG �EHU DQGHUH 'LHQVWH
UHFKHUFKLHUHQ� VR HWZD DXFK LQ 3RUWDOHQ X� l�� VR Z�UGH PDQ HQWGHFNHQ� GDVV XQWHU GHP
%HJULII Ä'DWHQVFKXW]³ LP %HUHLFK GHU :LUWVFKDIW HWZDV Y|OOLJ DQGHUHV YHUVWDQGHQ ZLUG�
DOV GLH MXULVWLVFKH $XIIDVVXQJ HUJLEW� ,P ZLUWVFKDIWOLFKHQ %HUHLFK LVW ZHLWJHKHQG
'DWHQVFKXW] PLW GHP JOHLFK JHVHW]W� ZDV LP MXULVWLVFKHQ %HUHLFK GLH Ä�>Ìi�Ã�V�iÀ�i�Ìº
PHLQW� =ZDU LVW GLH 'DWHQVLFKHUKHLW LQGLUHNW DXFK HLQ *HJHQVWDQG GHV 'DWHQVFKXW]HV
�LQVEHVRQGHUH �EHU � � %'6*�� -HGRFK LVW HLQH *OHLFKVHW]XQJ VLFKHU IDOVFK� (V JLEW VRJDU
HLQH 9LHO]DKO YRQ %�FKHUQ� GLH GLHVHQ 7LWHO Ä'DWHQVFKXW]³ E]Z� GHQ %HJULII LP 7LWHO
YHUZHQGHQ� DEHU GHQ WHFKQLVFKHQ %HUHLFK PHLQHQ� *LEW PDQ HWZD EHL *RRJOH
Ä'DWHQVFKXW]³ HLQ� ZLUG PDQ KLQVLFKWOLFK GHU :HUEXQJ DXIPHUNVDP JHPDFKW DXI
6HPLQDUH ]XP 'DWHQVFKXW]EHDXIWUDJWHQ XQG JOHLFK]HLWLJ DEHU DXFK DXI 6SH]LDOLVWHQ I�U
'DWHQVFKXW] XQG 'DWHQWUlJHUDUFKLYH� %HL :LNLSHGLD ZLUG ]XUHFKW GDUDXI KLQJHZLHVHQ�
GDVV GHU %HJULII DXFK YHUZHQGHW ZLUG I�U Ä-V�ÕÌâ Ü�ÃÃi�ÃV�>vÌ��V�iÀ Õ�` ÌiV���ÃV�iÀ
�>Ìi� }i}i� 6iÀ�ÕÃÌ �`iÀ 6iÀB�`iÀÕ�} Õ�` >�Ã -V�ÕÌâ }i}i� ��iLÃÌ>�� `�iÃiÀ �>Ìi�³�

/�iÃi\ ,QWHOOLJHQWH Ä6\VWHPH³ P�VVWHQ ]XPLQGHVW WUDQVSDUHQW PDFKHQ� ZR GLH
hEHUJlQJH ]ZLVFKHQ GHQ 5HFKWVLQVWLWXWHQ ]X ]LHKHQ VLQG� ZDV HYWO� DXVJHEOHQGHW ZLUG
RGHU DVVR]LDWLY GDUDXI KLQZHLVHQ� ZRQDFK PDQ HYWO� VRQVW QRFK VXFKHQ PXVV� YLHOOHLFKW
VRJDU XQWHU %HU�FNVLFKWLJXQJ GHU (UIDKUXQJ� GDVV DQGHUH %HQXW]HU ÄLQWHOOLJHQWH³
6XFKIUDJHQ JHVWHOOW KDEHQ� GLH HUIROJUHLFK ZDUHQ� ,Q GHU .RPELQDWLRQ PLW Ä,iV�Ì >Õv

��



��v�À�>Ì���i��i -i�LÃÌLiÃÌ���Õ�}³�� XQG GHP QHXHQ Ä�ÀÕ�`ÀiV�Ì >Õv �iÜB�À�i�ÃÌÕ�}
`iÀ 6iÀÌÀ>Õ��V��i�Ì Õ�` ��Ìi}À�ÌBÌ ��v�À�>Ì���ÃÌiV���ÃV�iÀ -ÞÃÌi�i³�� LVW HLQ
,QIRUPDWLRQVV\VWHP �EHU HLQH JHZLVVH =HLW KLQ� ELV GLHVH 5HGHZHQGXQJ DOV
6WDQGDUGEHJULII EHU�FNVLFKWLJW LVW� �EHUIRUGHUW���

0LW GLHVHQ %HLVSLHOHQ LVW GDV HLJHQWOLFKH 3UREOHP EHL ZHLWHP QLFKW HUVFK|SIW� 0LW GHU
8:*�1RYHOOH ZXUGHQ -DKU]HKQWH HLQHU 5HFKWVSUHFKXQJ ]XU
3HUV|QOLFKNHLWVUHFKWVYHUOHW]XQJ GXUFK ÄXQYHUODQJWH :HUEXQJ³ DXI HLQH JHVHW]OLFKH
*UXQGODJH JHVWHOOW� GLH DEHU HLQH Y|OOLJ DQGHUH :RUWZDKO YRUQDKP� QLFKW ]XOHW]W
DXIJUXQG GHU XP]XVHW]HQGHQ (8�5LFKWOLQLH� 1XQPHKU LVW YRQ ÄÕ�âÕ�ÕÌL>Ài�
	i�BÃÌ�}Õ�}i�³ LQ GHU .XU]�%H]HLFKQXQJ GHV � � 8:* GLH 5HGH� 'LHVH LVW QlKHU
XPVFKULHEHQ LQ � � $EV� � 8:*� 'HU +DXSWWHUPLQXV LVW DEHU GLH Ä	i�BÃÌ�}Õ�}³� (LQH
6XFKH PLW GLHVHP %HJULII I�KUW �EHU OlQJHUH =HLW KLQ� EHYRU HLQH JHQ�JHQGH $Q]DKO YRQ
8UWHLOHQ ]X ILQGHQ LVW� GLH ZLHGHUXP DXI GLH DOWHQ 8UWHLOH YHUZHLVHQ� ]X NHLQHP
QHQQHQVZHUWHQ (UIROJ� JDQ] DQGHUV DOV HWZD EHL HLQHU 6XFKH LP .RPPHQWDU� ZR ]XP
7HLO Y|OOLJ XQJHEURFKHQ GLH DOWHQ 8UWHLOH ]XP 3HUV|QOLFKNHLWVUHFKW DXI GLHVHQ QHXHQ
7DWEHVWDQG DQJHZDQGW ZHUGHQ �HLQ lKQOLFKHV 3KlQRPHQ ZLH EHL GHU 9HUZHQGXQJ GHU
5VSU� ]X %*% D� )� DXI GDV 5HFKW QDFK 6FKXOGUHFKWVPRGHUQLVLHUXQJ����

'D]X LVW GLHVHV (UJHEQLV YRQ HUKHEOLFKHP %HODQJ DXFK I�U GLH XQWHU =LII� � DQJHGHXWHWH
9RUVWUXNWXULHUXQJ E]Z� 9RUZHJQDKPH GHU (UJHEQLVVH GXUFK 0HWD�(QWVFKHLGXQJHQ E]Z�
5HVWULNWLRQHQ�

$OV P|JOLFKH ���ÃiµÕi�â Z�UGH PDQ GDUDXV HLQH )RUGHUXQJ DEOHLWHQ N|QQHQ� GHUHQ
(UI�OOXQJ DEHU GXUFKDXV EHGHQNHQVZHUWHQ )ROJHQ QDFK VLFK ]LHKHQ Z�UGH� (V N|QQWH
VLFK DQELHWHQ� VWDWW GHP 6SUDFKJHEUDXFK ]X IROJHQ� GRFK DXI GLH XUDOWH ,GHH
]XU�FN]XJUHLIHQ� HLQHQ IHVWHQ Ä7KHVDXUXV³ ]X ELOGHQ XQG GLH 1HXHUXQJHQ �EHU
6\QRQ\P�9HUNQ�SIXQJ� +LHU VHL QXU DQJHPHUNW� GDVV GLH )HVWVWHOOXQJ� RE WDWVlFKOLFK
6\QRQ\PLWlW EHVWHKW� NHLQHVIDOOV HLQ WULYLDOHV 3UREOHP LVW� =�%� ZHUGHQ ]ZDU Ä6RIWZDUH³
XQG Ä&RPSXWHUSURJUDPP³ PHLVW JOHLFKEHGHXWHQG YHUZHQGHW�

'DV 8UK* YHUZHQGHW DEHU QXU GHQ %HJULII Ä&RPSXWHUSURJUDPP³� GHU LQVRZHLW GLH
'RNXPHQWDWLRQ ��V�Ì XPIDVVW��� Ä6RIWZDUH³ KLQJHJHQ XPIDVVW DOV 9HUWUDJVJHJHQVWDQG
DXFK GLH 'RNXPHQWDWLRQ� 'DVV GLHV DXFK ]X HLQHU =HPHQWLHUXQJ GHU 5HFKWVHQWZLFNOXQJ

�� %9HUI* Y� ����������� 1-: ����� ��� �Ä9RONV]lKOXQJVXUWHLO³��
�� 6� %9HUI* Y� ��������� ± � %95 ������� � %95 ������� &5 ����� ��� II�
�� %HLP ,iV�Ì >Õv ��v�À�>Ì���i��i -i�LÃÌLiÃÌ���Õ�} KDWWHQ VLFK YLHOH $XWRUHQ XQG 'LHQVWH GDPLW JHKROIHQ� GLH
QRFK KHXWH �EOLFKH 9HUN�U]XQJ ��v�À�>Ì���i��iÃ -i�LÃÌLiÃÌ���Õ�}ÃÀiV�Ì ]X YHUJHEHQ E]Z� DOV 6XFKEHJULII LQ
GHQ 7KHVDXUXV DXI]XQHKPHQ�
�� =�7� DXVGU�FNOLFK JHUHFKWIHUWLJW GXUFK GLH HQWVSUHFKHQGHQ %*+�8UWHLOH� V� ]�%� REHQ ]X ��� EHL
)XQNWLRQVPDQJHO�
�� 6� ]�%� >6/��@� 5]� � ]X � ��D 8UK*�

��



I�KUHQ Z�UGH� GDUI DQJHQRPPHQ ZHUGHQ� P|JOLFKHUZHLVH DEHU DXFK ]X HLQHU VHKU
VFKQHOOHQ 9HUDOWXQJ� 'LHVH 3KlQRPHQH ZlUHQ JOHLFKUDQJLJ ]X EHREDFKWHQ E]Z� ]X
EHZHUWHQ ZLH GLH =HPHQWLHUXQJ GXUFK GLH 2ULHQWLHUXQJ DQ REHUJHULFKWOLFKHU
5HFKWVSUHFKXQJ� GLH EHYRU]XJW GXUFK GLH 6\VWHPH YHUPLWWHOW ZLUG�

:HQQ DQGHUHUVHLWV DOV *HJHQ�3RVLWLRQ GLH )RUGHUXQJ HUKREHQ ZLUG� GLH QDW�UOLFKH
6SUDFKH REZDOWHQ ]X ODVVHQ� LVW QLFKW ]X YHUNHQQHQ� GDVV GHU $XWRU GHV 8UWHLOV GXUFK GHQ
6SUDFKJHEUDXFK LQ VHLQHP 7H[W GHV 8UWHLOV GLHVHV I�U VROFKH 6\VWHPH� GLH VLFK DP
6SUDFKJHEUDXFK RULHQWLHUHQ� SUDNWLVFK XQVLFKWEDU PDFKHQ NDQQ� LQGHP HU QlPOLFK HLQHQ
XQ�EOLFKHQ 6SUDFKJHEUDXFK ZlKOW� $Q GLH 6WHOOH GHU 6XEMHNWLYLWlW XQG Ä0DQLSXODWLRQ³
VHLWHQV GHU $XWRUHQ GHV ,QIRUPDWLRQVV\VWHPV WULWW GLH HYWO� EHZXVVWH ,QGLYLGXDOLWlW GHV
$XWRUV GHV 8UWHLOV� (V EHGDUI XPVR PHKU HLQHV UHGDNWLRQHOOHQ hEHUEDXV� XP VROFKH
(QWZLFNOXQJHQ ]X EHU�FNVLFKWLJHQ� 9HUPHLGHQ ODVVHQ VLH VLFK QLFKW� GD GLH ULFKWHUOLFKH
8QDEKlQJLJNHLW ]X ZDKUHQ XQG ± LP *HJHQWHLO ± DXFK GLH 5HFKWVIRUWELOGXQJ QLFKW QXU
DE]XELOGHQ� VRQGHUQ DXFK DOV 0|JOLFKNHLW YRU]XVHKHQ� ZHQQ QLFKW ]X I|UGHUQ LVW�

Î ��ÃBÌâi Õ�` 
�ÌÃV�i�`Õ�}Ã>�Ìi��i Li� ��v�À�>Ì���ÃÃÞÃÌi�i� ��
���L��V� >Õv `�i ¸>ÕÌ��>Ì�ÃV�i -ÕLÃÕ�Ì���¸

(WZDV VHKU YHUHLQIDFKHQG ODVVHQ VLFK GLHVH $QVlW]H GDQDFK HLQWHLOHQ� RE GDV
$XWRPDWLVFKH 6\VWHP GDV PHQVFKOLFKH 3UREOHPO|VHYHUKDOWHQ XQG GLH HLJHQWOLFKH
(QWVFKHLGXQJVILQGXQJ� Ü�i GLHVH EHLP 0HQVFKHQ HUIROJW� �EHUQLPPW� RE HV VLFK XP HLQ
9HUIDKUHQ KDQGHOW� GDV DOV (QWVFKHLGXQJ YHUZHUWEDUH (UJHEQLVVH DXI DQGHUHP :HJH
HU]HXJW� RGHU RE HV VLFK XP HLQ 9HUIDKUHQ ]XU 8QWHUVW�W]XQJ EHL GHU
(QWVFKHLGXQJVILQGXQJ KDQGHOW�

'LH JUR�H )UDJH GHU 5HFKWVLQIRUPDWLN ZDU DEHU LPPHU� RE HV 6\VWHPH JHEHQ ZLUG XQG
JHEHQ NDQQ� GLH GLH DXWRPDWLVFKH 6XEVXPWLRQ L� 6� ULFKWHUOLFKHU (QWVFKHLGXQJ OHLVWHQ�
DOVR Ü�i HLQ 5LFKWHU HQWVFKHLGHQ �>68��@� >36��@� 6� �II�� 2KQH GLH 0HWKRGLN GHV
5LFKWHUV Z�UGH GHP 9HUIDKUHQ ZRKO DXFK GDQQ GLH /HJLWLPDWLRQVEDVLV IHKOHQ� ZHQQ HV
EUDXFKEDUH (UJHEQLVVH OLHIHUQ Z�UGH� %HL GHU 9HUIROJXQJ GLHVHV $QVDW]HV ZXUGH LPPHU
NODUHU� ZLH NRPSOH[� XQJHQDX XQG ZHQLJ GHWHUPLQLHUW GLH MXULVWLVFKH
(QWVFKHLGXQJVILQGXQJ� LQ EHVRQGHUHP 0D�H GLH ULFKWHUOLFKH LVW�

'DV 6FKHLWHUQ GHU 6\VWHPH OHKUWH HLJHQWOLFK PHKU� ZDV ZLU QRFK �EHU GDV ]X
DXWRPDWLVLHUHQGH 9HUIDKUHQ ZLVVHQ P�VVWHQ ± HLQ LP %HUHLFK GHU (LQVDW]SODQXQJ YRQ
,7�6\VWHPHQ QRUPDOHU 9RUJDQJ�

0DQ KlWWH LQ GHU 3UD[LV DXV GHP 6FKHLWHUQ GHU $QVlW]H ]X DXWRPDWLVFKHQ
(QWVFKHLGXQJVV\VWHPHQ OHUQHQ N|QQHQ� GDVV GLH 6XEVXPWLRQ� GLH RKQHKLQ QLHPDQG

��



HUQVWKDIW DOV (QWVFKHLGXQJV� RGHU JDU 3UR]HVV�0RGHOO YHUWULWW� QLFKW JHHLJQHW LVW� GLH
(QWVFKHLGXQJVWlWLJNHLW DE]XELOGHQ E]Z� ]X OHLVWHQ�

'LH $QVlW]H YHUIROJWHQ PLW GHU Ä6XEVXPWLRQ³ HLQH YRUJHEOLFKH 0HWKRGLN MXULVWLVFKHQ
(QWVFKHLGHQV� GLH ZHGHU DOV 6ROONRQ]HSW GHP 0HWKRGHQDQVDW] GHU 0HWKRGHQOHKUH� GHU
5HFKWVWKHRULH XQG GHU 5HFKWVSKLORVRSKLH HQWVSULFKW� QRFK HPSLULVFK DOV GHVNULSWLYHV
0RGHOO GHV (QWVFKHLGXQJVYHUKDOWHQV EHOHJW LVW�

%HVRQGHUV EHNDQQW ZXUGH ]�%� GDV 3URMHNW ]XU 6XEVXPWLRQ EHL � ��� 6W*%� XQHUODXEWHV
(QWIHUQHQ YRP 8QIDOORUW �>/(��@ 6� ��� P�Z�1��� $OV HLQHV GHU +DXSWSUREOHPH JDOW GLH
9HUZHQGXQJ GHU QDW�UOLFKHQ 6SUDFKH��� 2KQH YRUKHULJH =XULFKWXQJ XQG )RUPDOLVLHUXQJ
LVW GHU PHWKRGLVFKH $XIEDX YRQ ([SHUWHQV\VWHPHQ� MD VFKRQ GDV $XIEHUHLWHQ GHV
([SHUWHQZLVVHQV LP 6LQQH HLQHU KHUPHQHXWLVFK YHUVWHKHQGHQ 9HUQHW]XQJ GHU ,QKDOWH
QLFKW PDFKEDU��� 'LH 3URMHNWH YHUVDQGHWHQ���

1XQ DEHU VFKHLQW HV� DOV RE 6\VWHPH LP $QVDW] HQWVWHKHQ Z�UGHQ� GLH ]ZDU QLFKW GHQ
DQJHGHXWHWHQ $QVSUXFK DXWRPDWLVLHUWHU (QWVFKHLGXQJ YHUIROJHQ� JOHLFKZRKO DEHU
$QVlW]H GD]X HQWKDOWHQ XQG ± ZHLO XQEHPHUNW ± VRJDU GHUHQ 3UREOHPH LP 6LQQH GHU
)ROJHQ QRFK VWHLJHUQ� ,QWHOOLJHQWH $VVLVWHQWHQ GHV $XWRIDKUHUV EUHPVHQ� KDOWHQ $EVWDQG�
ZHFNHQ DXI XQG PHUNHQ VLFK GLH (LJHQKHLWHQ GHV )DKUHUV� HWZD ZLH HU LQ
*HIDKUVLWXDWLRQHQ UHDJLHUW� .RQWH[WVHQVLWLYH 0HOGXQJHQ EHL DPD]RQ��� EHL GHU 6XFKH
QDFK )XQGVWHOOHQ� LP 0LQLPDOIDOO HWZD DOV $G:RUG���

{ 
�`i �Ã �>Ü

'LHVHU HUIROJUHLFKH 6ORJDQ �>/(��@ 6� �� G�UIWH DXFK I�U GLH VWUXNWXUHOOHQ (LJHQKHLWHQ
GHU MXULVWLVFKHQ ,QIRUPDWLRQVV\VWHPH JHOWHQ�

'LH DOWKHUJHEUDFKWHQ *UXQGVlW]H MHJOLFKHU 9HUZDOWXQJ ± 'D N|QQWH MHGHU NRPPHQ� VR
KDEHQ ZLU GDV QRFK QLH JHPDFKW� ZR NRPPHQ ZLU GHQQ GD KLQ ± IDQGHQ LQ GHU
$XWRPDWLRQ HLQH KHUYRUUDJHQGH 8QWHUVW�W]XQJ XQG ]XJOHLFK 0DQLIHVWDWLRQ� $QGHUH DOV
GLH YRUJHVHKHQHQ )RUPXODUH XQG GHUHQ )HOGHU VLQG QLFKW EHU�FNVLFKWLJXQJVIlKLJ XQG
I�KUHQ ]XU =XU�FNZHLVXQJ E]Z� 1LFKW�%HDUEHLWXQJ GHV $QWUDJV ± HYWO� PLW YHUKHHUHQGHQ

�� ��i`�iÀ VSUDFK VRJDU YRP ÄXQHLQJHVFKUlQNWHQ *HEUDXFK GHU QDW�UOLFKHQ 6SUDFKH³� &5 ����� ���� ����
�� =XU MXULVWLVFKHQ +HUPHQHXWLN V� >.$��@� >6&��@ 6� ��� II�� ��� P�Z�1�
�� 7URW] PHKUIDFKHU 9HUVXFKH GHU :LHGHUEHOHEXQJ� DXFK GHU 5HFKWVLQIRUPDWLN� HWZD DXI 7DJXQJHQ� LQ
6DPPHOElQGHQ� XQG WURW] GHV ELV KHXWH JUR�HQ (QJDJHPHQWV GHV -XELODUV�
�� Ä�Õ�`i�] `�i `�iÃi� �ÀÌ��i� }i�>ÕvÌ �>Li�] �>ÕvÌi� >ÕV� oº � RGHU� Ä
�«vi��Õ�}i� L>Ã�iÀi�` >Õv ��Ài�
LiÃÕV�Ìi� -i�Ìi�°°° ³�
�� %LVKHU Y�D� XQWHU $VSHNWHQ GHU 0DUNHQUHFKWVYHUOHW]XQJ E]Z� LUUHI�KUHQGHU :HUEXQJ EHKDQGHOW� V� HWZD
(X*+ Y� ��������� .	5� ����� ����

��



)ROJHQ I�U GLH 9HUMlKUXQJ� HWZD EHLP 0DKQYHUIDKUHQ� 'LH 6\VWHPHLJHQKHLWHQ VLQG
VWUXNWXUHOOH (QWVFKHLGXQJHQ GHU $UFKLWHNWXU �V�D� >),��@ 6� ���II� XQG GHV
*HVFKlIWVSUR]HVVHV� GLH GHUMHQLJH EHKHUUVFKW� GHU GDV 6\VWHP JHVWDOWHW� ZlKUHQG GHU
1XW]HU PHKU RGHU ZHQLJHU EHZXVVW GDPLW XPJHKW���

5HFKWVVLFKHUKHLW LVW HLQ XQJHVFKULHEHQHV� DEHU KRFKUDQJLJHV *XW XQG =LHO� XP
*HUHFKWLJNHLW KHU]XVWHOOHQ� *OHLFKUDQJLJ� ZHQQ DXFK RIW ZHQLJHU EHDFKWHW� GDUI GLH
,iV�ÌÃv�ÀÌL��`Õ�} HLQJHVWXIW ZHUGHQ��� 'LH )UDJH I�U DOOH ,QIRUPDWLRQVV\VWHPH PLW
KLVWRULVFKHP 0DWHULDO� DOVR EHVRQGHUV I�U (QWVFKHLGXQJVGRNXPHQWDWLRQHQ LVW� RE VLFK GLH
HQWVSUHFKHQGH NUHDWLYH� LQQRYDWLYH 5HFKWVv��`Õ�} PLWWHOV GHU DOWHQ (QWVFKHLGXQJHQ
I|UGHUQ OlVVW RGHU RE VLFK QLFKW YLHOPHKU LQVRZHLW XP �QRWZHQGLJHQ� DEHU VHKU DXIZlQGLJ
]X EHDUEHLWHQGHQ� %DOODVW KDQGHOW� 9RQ 0LFKDHO �i��>�� KDWWH LFK HUVWPDOV JHK|UW�
5HFKWVILQGXQJ VHL ZLH $XWRIDKUHQ YRUZlUWV PLW %OLFN LQ GHQ 5�FNVSLHJHO� 'DV +LQ� XQG
+HUZDQGHUQ GHV %OLFNV �>(1��@� >.$��@� >6&��@ 6� ��� II� XQG ���� HUIlKUW HLQH
%UHFKXQJ� LQGHP GLH 5HFKWVLQIRUPDWLRQ QLFKW DOV VROFKH YRUOLHJW� VRQGHUQ LKUHUVHLWV HLQ
6SLHJHO GHU GDPDOV LP 3UR]HVV GHU 5HFKWviÀÌ�}Õ�} GHU GDPDOLJHQ (� DEJHELOGHWHQ
5HDOLWlW LVW� (UVHW]W PDQ GHQ 5�FNVSLHJHO GXUFK HLQ MXULVWLVFKHV ,QIRUPDWLRQVV\VWHP�
NRPPW DOV ZHLWHUH %UHFKXQJ GLH $XIEHUHLWXQJ XQG 9HUZDOWXQJ GHV 0DWHULDOV LQ GLHVHP
KLQ]X�

(LQH JHUDIIWH :�UGLJXQJ GHU Ä6FKXOGUHFKWVPRGHUQLVLHUXQJ³ G�UIWH HUJHEHQ� GDVV
ZHLWJHKHQG GLH $XVOHJXQJ GHU QHXHQ 5HJHOXQJHQ XQG %HJULIIH PLWWHOV GHU DOWHQ
5HJHOXQJHQ �(QWVFKHLGXQJHQ ]XP %*% D�)�� XQG %HJULIIH HUIROJWH� *HOHJHQWOLFKH
$XVUHL�HU EHVWlWLJHQ GLHVHQ %HIXQG DOV $XVQDKPHQ� GHU (X*+ KDW GHQ
5HJHOXQJVLQWHQWLRQHQ GHU (8�5/ GRUW ]XU *HOWXQJ YHUKROIHQ��� ZR GHUHQ 8PVHW]XQJ�
GLH ]X PDQFKHQ 1HXUHJHOXQJHQ ]ZDQJ� XQ]XUHLFKHQG RGHU �EHUVFKLH�HQG HUIROJW ZDU�
'LHV EHVWlWLJW GDV HQRUPH %HKDUUXQJVYHUP|JHQ GHV 5HFKWVV\VWHPV� 'HQQRFK LVW QLFKW ]X
YHUNHQQHQ� GDVV GLH 6XFKH PLW GHQ QHXHQ 5HFKWVEHJULIIHQ �]�%� *v��V�ÌÛiÀ�iÌâÕ�} RGHU
-V�>`i�ÃiÀÃ>Ìâ ÃÌ>ÌÌ `iÀ �i�ÃÌÕ�}� QLFKW GLUHNW ]X GHQ 8UWHLOHQ I�KUW� GLH GLH 5VSU� KLHU]X
KHUDQJH]RJHQ KDW�

(V NDQQ KLHU QLFKW LP (LQ]HOQHQ JHQDXHU DXVJHI�KUW ZHUGHQ� GDUI DEHU ZRKO DXFK VFKRQ
DXIJUXQG GHU ZHQLJHQ $QGHXWXQJHQ DOV QDKHOLHJHQG DQJHQRPPHQ ZHUGHQ� GDVV GLH
'RNXPHQWDWLRQV�6\VWHPH� KHXWH DOVR ,QIRUPDWLRQVV\VWHPH XQG Ä3RUWDOH³ �EHU GLH
WHFKQLVFKHQ 0|JOLFKNHLWHQ� DEHU DXFK 5HVWULNWLRQHQ� DOVR LQVJHVDPW �EHU GLH $UFKLWHNWXU
XQG GLH DUFKLWHNWRQLVFKHQ 9RUHQWVFKHLGXQJHQ HLQH HLJHQH Ä:HOW³ ELOGHQ� 'LH 1XW]HU GHU
QHXHQ 0HGLHQ VLQG GLHV LQ JHZLVVHP 6LQQH VFKRQ JHZRKQW� LQ VROFKHQ HLQ]HOQHQ :HOWHQ

�� 1LFKW ]X YHUJHVVHQ GLH HLQJHEDXWHQ Ä*DWH NHHSHU³� ����
�� =XP hEHUEOLFN �EHU GLH $XIIDVVXQJHQ ]XU UHFKWVVFK|SIHULVFKHQ 7lWLJNHLW GHV 5LFKWHUV XQG GHVVHQ %HUXIXQJ
GD]X V�>.$��@ 6� �� II� ��� II� ,Q � ��� *9* LVW GDV 9HUIDKUHQ DXVGU�FNOLFK JHUHJHOW� ZHQQ HLQ 6HQDW YRQ GHU
5HFKWVDXIIDVVXQJ HLQHV DQGHUHQ 6HQDWV DEZHLFKHQ ZLOO�
�� %*+ Y� ���������� ± 9,,, =5 ������ ± TXHOOH � ]X (X*+ Y� ���������� &�������� 1-: ����� �����

��



]X GHQNHQ E]Z� VLFK LQ GLHVH KLQHLQ]XGHQNHQ� ,P 'HWDLO VHW]W GLHV MHGRFK HLQH $UW
9RUNHQQWQLV XQG VRZLH 0LWGHQNHQ YRUDXV� GLH DX�HU EHL GHQ 6SH]LDOLVWHQ ZRKO NDXP
JHQHUHOO HUZDUWHW ZHUGHQ N|QQHQ�

%HWUDFKWHW PDQ HWZD GLH WHFKQLVFKH (QWZLFNOXQJ LQ GHQ OHW]WHQ I�QI -DKUHQ KLQVLFKWOLFK
GHU YHUVFKLHGHQHQ )RUPHQ GHU *HZLQQXQJ YRQ Ä+LWV³ DXI :HE�6HLWHQ� VR OlVVW VLFK ZRKO
IHVWKDOWHQ� GDVV GLH 5HFKWVSUHFKXQJ GLHVHU (QWZLFNOXQJ MHZHLOV JHIROJW LVW
�QRWJHGUXQJHQ�� GDVV DEHU HLQH $UW ]HLWOLFKH .OXIW YRQ PHKUHUHQ -DKUHQ EHVWHKW�
LQZLHZHLW GLH MHZHLOLJHQ K|FKVWULFKWHUOLFKHQ (QWVFKHLGXQJHQ� GLH QLFKW VR ]DKOUHLFK VLQG�
DXFK DXI GLH GDQDFK HUVW HQWVWDQGHQHQ E]Z� EHNDQQW JHZRUGHQHQ 7HFKQLNHQ DQZHQGEDU
VLQG� (V VHL LQ GHP =XVDPPHQKDQJ QXU DXI GLH 6SUDFK� XQG %HJULIIV�(QWZLFNOXQJ YRQ
����Ã DXI 'DWHQEDQNLQKDOWH �� ]X ���>���>�iÃ� �iÌ>Ì>}Ã ��� �`Ü�À`Ã E]Z� �iÞÜ�À`Ã�
i�`���iÞÃ� -��««iÌÃ XQG /�Õ�L  >��Ã YHUZLHVHQ� 'LH 3UREOHPDWLN LVW MHZHLOV lKQOLFK�
DEHU QLFKW JOHLFK� GLH 7HFKQLNHQ VHKU XQWHUVFKLHGOLFK�

'LH )RUGHUXQJ� VROFKH (QWZLFNOXQJHQ HWZD DQKDQG GHU (LQDUEHLWXQJ YRQ .RPPHQWDU�
lKQOLFKHQ hEHUVLFKWVDUWLNHOQ DOV hEHUEDX E]Z� (UJlQ]XQJ GHV 6WLFKZRUWUHJLVWHUV
YRU]XQHKPHQ� LVW VFKQHOO HUKREHQ� 'LH 6XEMHNWLYLWlW� GLH GDGXUFK DOOHUGLQJV LQ GDV
6\VWHP HLQJHEDXW Z�UGH� LVW QLFKW VR VFKQHOO HUNHQQEDU� DEHU YRQ HUKHEOLFKHU 7UDJZHLWH�
8P VLH ]X EDODQFLHUHQ P�VVWHQ ]DKOUHLFKH E]Z� DOOH .RPPHQWDUH YRQ %HGHXWXQJ PLW
EHU�FNVLFKWLJW ZHUGHQ� HLQ 9HUODQJHQ� ZDV DEJHVHKHQ YRQ GHQ XUKHEHUUHFKWOLFKHQ
3UREOHPHQ 9HUODJV��EHUJUHLIHQGH 9HUZHQGXQJ XQG (LQEDXV GHU .RPPHQWDUH DXFK DP
$XIZDQG VFKHLWHUQ G�UIWH� 'LHV LVW NHLQH .ULWLN DQ GHQ 'RNXPHQWDWLRQV� E]Z�
,QIRUPDWLRQVV\VWHPHQ RGHU 3RUWDOHQ� +LHU JHKW HV GDUXP� GDVV YLHOHQ 1XW]HUQ QLFKW
EHZXVVW LVW� LQVEHVRQGHUH LQ .DQ]OHLHQ� GDVV VLH ]XU QXW]EULQJHQGHQ 9HUZHQGXQJ VROFKHU
6\VWHPH LKU HLJHQHV :LVVHQV�0DQDJHPHQW DXIEDXHQ P�VVHQ� -XULVWLVFK ÄLQWHOOLJHQW³
ZlUHQ VROFKH 6\VWHPH DOVR GDQQ� ZHQQ HV JHOLQJHQ Z�UGH� VLH HQWZHGHU .DQ]OHL�
LQGLYLGXHOO RGHU �ZDV ZHVHQWOLFK DQVSUXFKVYROOHU ZlUH� ± JHQHUHOO XP GDV ,QVWUXPHQW GHU
:LVVHQV�2UJDQLVDWLRQ XQG DXFK GHV (LQEDXV GHU Ä(UIDKUXQJ³ ]X EHUHLFKHUQ XQG
HUJlQ]HQ �VLHKH DXFK LP $QVDW] >+(��@� 6� ��� II�� V� D� VFKRQ >',��@ -° ���� >0(��@ -°
���� >6&��@ -° ������

x -�i«Ì�ÃV�i <ÕÃ>��i�v>ÃÃÕ�}

/�iÃi\ (V GDUI DQJHQRPPHQ ZHUGHQ� GDVV GHU $XIZDQG I�U GLH $XIILQG� XQG GLH
/HVEDUNHLW� NXU] I�U GHQ =XJDQJ ]XP ,QKDOW HLQHU ,QIRUPDWLRQ PD�JHEOLFK I�U GHUHQ
5H]HSWLRQ LVW� (UVFKHLQW HLQH )XQGVWHOOH HLQVFKOlJLJ� ZLUG VLH �EHUQRPPHQ �]LWLHUW�� RKQH

�� 6� %*+ Y� ��������� ± , =5 ������� &5 ����� ��� ± SDSHUER\ ��
�� 6� %*+ Y� ��������� ± , =5 ������� &5 ����� ��� ± LPSXOV ,,, ��

��



GHQ ,QKDOW ]X NRQWUROOLHUHQ� ZHQQ GHU ,QKDOW QXU PLW HUKHEOLFKHP ]XVlW]OLFKHQ $XIZDQG
]XJlQJOLFK ZLUG� HYWO� PLW PHKUHUHQ 0HGLHQEU�FKHQ� (PSLULVFKH 8QWHUVXFKXQJHQ �EHU
GDV WDWVlFKOLFKH ,QIRUPDWLRQVYHUKDOWHQ YRQ -XULVWHQ JLEW HV LQVRZHLW ZRKO QLFKW� (V VHL
GHVKDOE HUODXEW� GLHVHV 9HUKDOWHQ DOV WHQGHQ]LHOO lKQOLFK GHP EHLP ÄJRRJHOQ³ DQ]XVHKHQ�
'DV EHGHXWHW HWZD� GDVV VFKRQ GLH �� RGHU �� )XQGVWHOOH GHU 7UHIIHUOLVWH HUKHEOLFK
JHULQJHUH &KDQFHQ KDW� ZDKUJHQRPPHQ XQG ZHLWHU YHUIROJW ]X ZHUGHQ� GLH �� XQG ��
6HLWH HUVW UHFKW IDVW VFKRQ ZLH XQVLFKWEDU EHKDQGHOW ZLUG XQG GHU 5HVW DOV YHUVFKZXQGHQ
JHOWHQ NDQQ� 'LHV HUNOlUW GHQ $XIZDQG XQG GLH 6XFKH QDFK 7ULFNV ]X HUVWHQ 3OlW]HQ DXI
GHQ 7UHIIHUOLVWHQ��� 3URIHVVLRQHOOH 6XFKHU ZHUGHQ EHL -XULV QLFKW GHUDUW VRUJORV DXI GDV
5DQNLQJ YHUWUDXHQ� 'LH *HIDKU IDOVFKHU 5HSUlVHQWDWLRQ GHU 5HOHYDQ] LQ GHU 6RUWLHUXQJ
EHVWHKW JOHLFKZRKO� ZHQQ DXFK HWZDV DEJHPLOGHUW� 6R NRPPW HV DXFK LQ .RPPHQWDUHQ
YRU� GDVV 8UWHLOH ]LWLHUW ZHUGHQ� GLH ]ZDU HLQVFKOlJLJ VLQG� GHUHQ (UJHEQLV DEHU HKHU GDV
*HJHQWHLO JHJHQ�EHU GHU 7H[WVWHOOH EHVDJW� GLH GDV =LWDW EHOHJHQ VROO�

(LQH 6XFKIUDJH Ä�� Üi�V�i�ÉÜ�i Û�i�i� 
�ÌÃV�i�`Õ�}i� �>Ì `iÀ 	��] �>Li� �iÀ�V�Ìi]
`�i °°° 
�}i�ÃV�>vÌ vØÀ °°° Li�>�Ì³��� LVW QDKH]X DXVVLFKWVORV� 'HU 1DFKZHLV XPIDVVW
8UWHLOH� GLH GLH (LJHQVFKDIW EHMDKHQ� HEHQVR ZLH VROFKH� GLH VLH DEOHKQHQ� XQG DXFK
VROFKH� I�U GLH HV DXI GLH %HDQWZRUWXQJ QLFKW DQNRPPW� 1DW�UOLFK ZlUHQ KLHU DNWXHOOH
$XIVlW]H PLW %HZHUWXQJ GHU 8UWHLOH Q�W]OLFK� 'LH NDQQ -XULV QXU LQ HQJHP UDKPHQ
HLJHQHU =HLWVFKULIWHQ OLHIHUQ� 9HUODJH N|QQWHQ GLHV I�U LKUHQ MHZHLOLJHQ 9HUODJVEHUHLFK�
(V EOHLEW DOVR HYWO� GLH %HVFKUlQNXQJ DXI GLH 7H[WH DXV $QELHWHU��YHUODJVHLJHQHQ
=HLWVFKULIWHQ� 'LHV ZlUH LP +LQEOLFN DXI GLH DQ]XVWUHEHQGH 9ROOVWlQGLJNHLW GHV
(UJHEQLVVHV XQ]XUHLFKHQG�

/�iÃi� 'HU NUDVVHVWH�� XQG ]XJOHLFK NDXP EHNDQQWH )HKOHU GHU ,QIRUPDWLRQVV\VWHPH PLW
-XGLNDWHQ LVW� GDVV ,iV�ÌÃv��`Õ�} L�6� GHU HLJHQWOLFKHQ MXULVWLVFKHQ (QWVFKHLGXQJVWlWLJNHLW
�VLHKH Y�D� >(1��@� >(1��@ >.$��@� >6&��@ 6� ��� II� PLW 	i}ÀØ�`Õ�} JOHLFKJHVHW]W
ZLUG >6&��@� 'RNXPHQWDWLRQVV\VWHPH HQWKDOWHQ PLW GHQ 8UWHLOHQ %HJU�QGXQJHQ� :LH
GLH MHZHLOV ]XJUXQGH OLHJHQGHQ (QWVFKHLGXQJHQ ]XVWDQGH NDPHQ� ZHOFKH ,QIRUPDWLRQ
PD�JHEOLFK ZDU� OlVVW VLFK GDUDXV QXU VHKU EHGLQJW HQWQHKPHQ� %HL EOR�HQ
1DFKZHLVV\VWHPHQ LVW GLHVH PDQJHOQGH 'LIIHUHQ]LHUXQJ XQVFKlGOLFK� %HL
Ä(QWVFKHLGXQJVXQWHUVW�W]XQJ³ ZlUH HV IDWDO� GLH 0HFKDQLVPHQ GHU %HJU�QGXQJ ]X
HIIHNWXLHUHQ� ZlKUHQG HV XP GLH HLJHQWOLFKH (QWVFKHLGXQJVWlWLJNHLW JHKW�

6R JHVHKHQ HUVFKHLQHQ HLQIDFKH 6\VWHPH ÄEHVVHU³� ZHLO VLH ZHQLJHU SUlVNULSWLY I�U GDV
(QWVFKHLGXQJVYHUKDOWHQ XQG LQVRZHLW RIIHQHU I�U 5HFKWVIRUWELOGXQJ HUVFKHLQHQ� ZHQQ VLH

�� =X HLQLJHQ ]�7� VFKRQ ZLHGHU �EHUKROWHQ 0HWKRGHQ V� DXV MXULVWLVFKHU 3HUVSHNWLYH >+(��@� V�D� >,&äÎR ����
�� 'LH 6XFKIUDJH N|QQWH HWZD JHQDX ODXWHQ� 6RIWZDUH 81' 6DFKH 2'(5 6DFKTXDOLWlW�
�� ,QVRZHLW GDUI DOV %HOHJ I�U GLH 1RWZHQGLJNHLW GHU 'LIIHUHQ]LHUXQJ ZRKO LPPHU QRFK YHUZLHVHQ ZHUGHQ DXI
Q��ÇÓR� V� ]XGHP Q,"ÇÓR� =X VR]LDOZLVVHQVFKDIWOLFKHQ $QVlW]HQ GHU 5HFKWVZLVVHQVFKDIW V� Q	4ä{R�

��



QLFKW HLQHQ IHVWHQ 7KHVDXUXV HQWKDOWHQ E]Z� GDUDXI DXIEDXHQ��� :LU VLQG ZLHGHU EHL GHQ ±
LQ]ZLVFKHQ HWZDV LQWHOOLJHQWHUHQ ± 'RNXPHQWDWLRQVV\VWHPHQ� %HUHLWV ± K\SRWKHWLVFK �
ÄJHIXQGHQH³� LQWXLWLYH (UJHEQLVVH ODVVHQ VLFK PLWWHOV 'RNXPHQWDWLRQVV\VWHPHQ OHLFKWHU
EHJU�QGHQ�

��ÌiÀ>ÌÕÀ���Üi�Ãi

>%(��@ %HUJHU� 'LH DXWRPDWLVLHUWH /HLWVDW]�'RNXPHQWDWLRQ DP LWDOLHQLVFKHQ
.DVVDWLRQVJHULFKWVKRI LQ 5RP� LQ� -$ ����

>%,��@ %LKOHU� 5HFKWVJHI�KO� 6\VWHP XQG :HUWXQJ� (LQ %HLWUDJ ]XU 3V\FKRORJLH GHU
5HFKWVJHZLQQXQJ�����

>%h��@ %�OOHVEDFK� 5HFKWVZLVVHQVFKDIW XQG 6R]LDOZLVVHQVFKDIW� LQ� >.+1��@� 6� ���
II

>',��@ 'LVWHUHU� $QVlW]H ]XP :LVVHQVPDQDJHPHQW EHL $QZlOWHQ GXUFK
.ODVVLILNDWLRQ MXULVWLVFKHQ :LVVHQV� $QZDOWVEODWW ����� 6� ���

>(1��@ (QJLVFK� (LQI�KUXQJ LQ GDV MXULVWLVFK 'HQNHQ� �� $XIO� �����

>(6��@ (VVHU� 9RUYHUVWlQGQLV XQG 0HWKRGHQZDKO LQ GHU 5HFKWVILQGXQJ� �����

>),��@ )LHGOHU� 5HFKHQDXWRPDWHQ DOV +LOIVPLWWHO GHU *HVHW]HVDQZHQGXQJ� 'HXWVFKH
5HQWHQYHUVLFKHUXQJ ����� ����

>),��@ )LHGOHU� 3HUVSHNWLYHQ MXULVWLVFKHU 'RNXPHQWDWLRQ� )RUVFKXQJ XQG
7H[WYHUDUEHLWXQJ PLW (OHNWURQHQUHFKQHUQ� LQ� 1-: ����� ��� II�

>),��@ )LHGOHU� $XWRPDWLVLHUXQJ LP 5HFKW XQG MXULVWLVFKH ,QIRUPDWLN� -X6 ����

>),��@ ��i`�iÀ� 3HUVSHNWLYHQ MXULVWLVFKHU ,QIRUPDWLRQVV\VWHP� LQ� g9' �����

>),��@ )LHGOHU� 5HFKWVLQIRUPDWLN XQG MXULVWLVFKH 7UDGLWLRQ� LQ� )6 +DQV :HO]HO� �����
6� ��� II�

>),��@ )LHGOHU� 2ULHQWLHUXQJ �EHU MXULVWLVFKH ([SHUWHQV\VWHPH� &5 ����� ����
(UGPDQQ X�D� �+UVJ��� &RPSXWHUJHVW�W]WH MXLVWVLFKH ([SHUWHQV\VWHPH� �����

�� 6R HWZD ,WDOJXLUH� GDV 'RNXPHQWDWLRQVV\VWHP GHV &RUWH GL &DVVD]LRQH XQG GD]X �>%(@� ��� II�� ��� II��
�KHXWH �EHU LWDOJLXUH�JLXVWL]LD�LW HUUHLFKEDU� 5HJLVWUDWLRQ HUIRUGHUOLFK��

��



>),7��@ )LHGOHU�7UDXQP�OOHU� )RUPDOLVLHUXQJ LP 5HFKW XQG $QVlW]H MXULVWLVFKHU
([SHUWHQV\VWHPH� �����

>*(��@ *HLJHU� 'HU :HJ ]XU 5HFKWVLQIRUPDWLN ± HUVWH SUDNWLVFKH 6FKULWWH LQ GHQ
-DKUHQ ���� ELV ����� LQ� &RQUDG �+UVJ��� OLEHU DPLFRUXP I�U -� 6FKQHLGHU�
����

>*h��@ *�QWKHU� -XULVWLVFKH Ä([SHUWHQV\VWHPH³ ± *HGDQNHQ ]ZLVFKHQ 7KHRULH XQG
3UD[LV� MXU�SF ����� ��� �,�� ��� �,,�� ��� �,,,��

>+(��@ +HLP� 'LH (LQIOXVVQDKPH DXI 7UHIIHUOLVWHQ YRQ ,QWHUQHW�6XFKGLHQVWHQ DXV
PDUNHQ� XQG ZHWWEHZHUEVUHFKWOLFKHU 6LFKW� 0�QVWHU ����

>+(��@ +HXVVHQ� 'DV 0DQDJHPHQW YRQ :LVVHQ XQG (UIDKUXQJ� $QZDOWVEODWW �����
��� II�

>-+��@ -KHULQJ� 'HU .DPSI XPV 5HFKW� ����

>.$��@ $UWKXU .DXIPDQQ� $QDORJLH XQG 1DWXU GHU 6DFKH� =XJOHLFK HLQ %HLWUDJ ]XU
/HKUH YRP 7\SXV� �� $XIO� ����

>.$��@ $UWKXU .DXIPDQQ� %HLWUlJH ]XU MXULVWLVFKHQ +HUPHQHXWLN� �� $XIO� ����

>.$��@ $UWKXU .DXIPDQQ� 3UREOHPJHVFKLFKWH GHU 5HFKWVSKLORVRSKLH� LQ� >.+1��@
����

>.+1��@ .DXIPDQQ�+DVVHPHU�1HXPDQQ �+UVJ��� (LQI�KUXQJ LQ 5HFKWVSKLORVRSKLH XQG
5HFKWVWKHRULH GHU *HJHQZDUW� �� $XIO� �����

>.,��@ .LOLDQ� -XULVWLVFKH (QWVFKHLGXQJ XQG HOHNWURQLVFKH 'DWHQYHUDUEHLWXQJ� �����

>.,��@ .LUVFK� (QWVFKHLGXQJVSUR]HVH� ,� ,, XQG ,,,� ���� I

>.2��@ .RZDOVNL� /|VXQJVDQVlW]H I�U MXULVWLVFKH ([SHUWHQV\VWHPH� �����

>/$��@ /DXWPDQQ� -XVWL] ± GLH VWLOOH *HZDOW� ����

>/(��@ /HQQDUW]� 3UREOHPH GHU $XWRPDWLVLHUXQJ ULFKWHUOLFKHU
,QIRUPDWLRQVYHUDUEHLWXQJ ± DP %HLVSLHO MXULVWLVFKHU ([SHUWHQV\VWHPH �(6��
'8' ����

>/(��@ /HGHU� 'LH VLFKWEDUH XQG GLH XQVLFKWEDUH +DQG LQ GHU (YROXWLRQ GHV 5HFKWV�
����

��



>/(��@ /HVVLJ� &RGH DQG RWKHU ODZV RI &\EHUVSDFH� �����

>/8��@ /XKPDQQ� 5HFKW XQG $XWRPDWLRQ LQ GHU |IIHQWOLFKHQ 9HUZDOWXQJ� ����

>/8��@ /XKPDQQ� /HJLWLPDWLRQ GXUFK 9HUIDKUHQ� �����

>/h��@ /�GHUVVHQ� (UIDKUXQJ DOV 5HFKWVTXHOOH� ����

>0(��@ 0H\�*ODVHU� :LVVHQVPDQDJHPHQW LQ $QZDOWVNDQ]OHLHQ� +LQWHUJU�QGH XQG
8PVHW]XQJVVWUDWHJLHQ� ,75% ����� 6� ���

>2(��@ 2HVHU� (YROXWLRQ XQG 6HOEVWUHNRQVWUXNWLRQ GHV 5HFKWV� ����

>2*��@ 2JRUHN� 5LFKWHUN|QLJ RGHU 6XEVXPWLRQVDXWRPDW"� =XU -XVWL]WKHRULH LP ���
-DKUKXQGHUW� ����

>3+��@ 3KLOLSSV� 9RP 1XW]HQ KHXWLJHU ([SHUWHQV\VWHPH� LQ� (EHUOH �+UVJ���
,QIRUPDWLRQVWHFKQLN LQ GHU -XULVWHQDXVELOGXQJ� ����� 6� ��� II�

>36��@ 3RSS�6FKOLQN� 6NL]]H HLQHV LQWHOOLJHQWHQ MXULVWLVFKHQ ,QIRUPDWLRQVV\VWHPV� LQ�
'95 � ������� 6� � II�

>5(��@ 5HLVLQJHU� 3UREOHPH GHU %HZHUWXQJ XQG GHV 9HUJOHLFKV DXWRPDWLVLHUWHU
MXULVWLVFKHU ,QIRUPDWLRQVV\VWHPH� LQ� '95 � ������

>5,��@ 5LH]OHU� 'DV 5HFKWVJHI�KO� �� $XIO� ����

>52��@ 5RWWOHXWKQHU� 5LFKWHUOLFKHV +DQGHOQ� =XU .ULWLN GHU MXULVWLVFKHQ 'RJPDWLN�
����

>5g��@ 5|VVHO� 'HU :HWWODXI XP 6XFKPDVFKLQHQ� :HWWEHZHUEVZLGULJH
(LQIOXVVQDKPH DXI 7UHIIHUOLVWHQ� &5 ����� 6� ���

>6&��@ 6FKQHLGHU� ,QIRUPDWLRQ XQG (QWVFKHLGXQJ GHV 5LFKWHUV� =X HLQHU MXULVWLVFKHQ
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