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2ULHQWLHUXQJHQ GHU ,QIRUPDWLN LQ GHU ''5

=XU +HUDXVELOGXQJ YRQ 6LFKWZHLVHQ I�U GLH *HVWDOWXQJ
DXWRPDWHQXQWHUVW�W]WHU ,QIRUPDWLRQVV\VWHPH XQG ]XP

5LQJHQ XP HLQH VR]LDO RULHQWLHUWH ,QIRUPDWLN

.ODXV )XFKV�.LWWRZVNL

)DFKKRFKVFKXOH I�U 7HFKQLN XQG :LUWVFKDIW %HUOLQ
6WXGLHQJDQJ %HWULHEOLFKH 8PZHOWLQIRUPDWLN

2VWHQGVWUD�H ��
����� %HUOLQ

IXFKV#FV�WX�EHUOLQ�GH

$EVWUDFW� 'LH 2ULHQWLHUXQJHQ I�U GLH (LQI�KUXQJ PRGHUQHQ ,QIRUPDWLRQV� XQG
.RPPXQLNDWLRQVWHFKQRORJLHQ �,.7� UHIOHNWLHUHQ� D� GHQ (QWZLFNOXQJVVWDQG GHU
]XU 9HUI�JXQJ VWHKHQGHQ +DUG� XQG 6RIWZDUHWHFKQRORJLHQ� E� GHQ 6WDQG GHU WKHR�
UHWLVFK�PHWKRGRORJLVFKHQ 'LVNXVVLRQ� ZLH HU GXUFK GLH HQWZLFNHOWHQ *UXQGOLQLHQ
�3DUDGLJPHQ� ]XP $XVGUXFN NRPPW� F� GLH |NRQRPLVFKH XQG VR]LDOH 3ROLWLN GHU
''5� GLH YRQ LKU DQJHVWUHEWHQ =LHOH VRZLH G� GHQ 6WDQG GHU 'LVNXVVLRQ XP GLH VR�
]LDOHQ XQG JHVHOOVFKDIWOLFKHQ :LUNXQJHQ GHU ,.7� $XVJHKHQG YRQ GHQ VLFK DXV GHQ
WHFKQLVFKHQ 0|JOLFKNHLWHQ XQG GHQ ZLUWVFKDIWOLFKHQ =ZlQJHQ VRZLH VR]LDOSROLWL�
VFKHQ %HGLQJXQJHQ HUJHEHQGHQ $QIRUGHUXQJHQ DQ GLH (QWZLFNOXQJ GHU ,QIRUPDWLN
LQ GHU ''5� ZHUGHQ GLH JUXQGOHJHQGHQ =LHOH� $QQDKPHQ XQG 9RUDXVVHW]XQJHQ
]HQWUDOHU 2ULHQWLHUXQJHQ GHU ,QIRUPDWLN LQ GHU ''5 GLVNXWLHUW� 9RQ $QIDQJ GHU
��HU ELV ]XP (QGH GHU ��HU -DKUH� ZHUGHQ GLH I�U YHUVFKLHGHQH =HLWDEVFKQLWWH FKD�
UDNWHULVWLVFKHQ� HLQVFKOLH�OLFK GHU LQ GHQ ��HU -DKUHQ ]X HUZDUWHQGHQ E]Z� DQ]X�
VWUHEHQGHQ 2ULHQWLHUXQJHQ GDUJHVWHOOW� GLH I�U GLH %HVWLPPXQJ YRQ $QZHQGXQJV�
]LHOHQ� I�U GDV 9HUVWlQGQLV GHU *HVWDOWXQJVDXIJDEH XQG GLH %HU�FNVLFKWLJXQJ GHU
VR]LDOHQ $VSHNWH HQWVFKHLGHQG ZDUHQ� hEHU YRUKHUUVFKHQGH 2ULHQWLHUXQJHQ KL�
QDXVJHKHQGHQ� DXI GHU *UXQGODJH GHU 8QWHUVFKHLGXQJ ]ZLVFKHQ YHUVFKLHGHQHQ
$,96�7\SHQ� ZXUGH HLQ .RQ]HSW GHU ÄG\QDPLVFKHQ $XWRPDWLVLHUXQJ³ HQWZLFNHOW�
'LHV ZDUHQ 9RUDXVVHW]XQJHQ I�U HLQH 'LIIHUHQ]LHUXQJ ]ZLVFKHQ YHUVFKLHGHQHQ
6WUDWHJLHQ GHU ,QIRUPDWLRQVV\VWHPJHVWDOWXQJ� 'DV 5LQJHQ XP HLQH VR]LDO RULHQWLHU�
WH ,QIRUPDWLN WUXJ HQWVSUHFKHQG GHQ JHVHOOVFKDIWOLFKHQ %HGLQJXQJHQ GHU ''5 VSH�
]LILVFKH =�JH� (LQ VSH]LHOOHU %HLWUDJ GHU ,QIRUPDWLN GHU ''5 ]XU LQWHUQDWLRQDOHQ
7KHRULH XQG 3UD[LV GHU $XWRPDWLVLHUXQJ GHU ,QIRUPDWLRQVYHUDUEHLWXQJ LVW X� (� ]XU
(QWZLFNOXQJ GHU Ä2UJDQLVDWLRQ GHU ,QIRUPDWLRQVYHUDUEHLWXQJ³ E]Z� 2UJDQLVDWLRQV�
LQIRUPDWLN XQG ]XU 0HWKRGRORJLH HLQHU DP 0HQVFKHQ RULHQWLHUWHQ� HYROXWLRQlUHQ
,QIRUPDWLRQVV\VWHPJHVWDOWXQJ XQG 6RIWZDUHHQWZLFNOXQJ XQG GDPLW I�U HLQH VR]LDO
RULHQWLHUWH ,QIRUPDWLN E]Z� 6RFLDO ,QIRUPDWLFV JHOHLVWHW ZRUGHQ�
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� =XP *HGHQNHQ DQ 5HLQHU 7VFKLUVFKZLW] XQG 8OULFK %ULHIV

'LHVHQ 9RUWUDJ P|FKWH LFK LP *HGHQNHQ DQ ]ZHL .ROOHJHQ� .DPSIJHIlKUWHQ XQG HQJH
)UHXQGH� 5HLQHU 7VFKLUVFKZLW] XQG 8OULFK %ULHIV� KDOWHQ�� 'XUFK VHLQHQ XQHUP�GOLFKHQ
(LQVDW] LP 5HFKHQ]HQWUXP GHU +XPEROGW�8QLYHUVLWlW XQG LQ /HKUH XQG )RUVFKXQJ XQVH�
UHV %HUHLFKHV ³6\VWHPJHVWDOWXQJ XQG DXWRPDWLVLHUWH ,QIRUPDWLRQVYHUDUEHLWXQJ´ WUXJ
5HLQHU ZHVHQWOLFK ]XU (QWZLFNOXQJ GHU ,QIRUPDWLN LQ GHU ''5 XQG DXV FKULVWOLFKHU 9HU�
DQWZRUWXQJ DXFK HQWVFKHLGHQG ]X LKUHU VR]LDOHQ 2ULHQWLHUXQJ EHL� 8OULFK YHUWUDW DOV JH�
ZHUNVFKDIWOLFK DQJDJLHUWHU ,QIRUPDWLNHU JUDGOLQLJ XQG �EHU]HXJHQG GLH ,QWHUHVVHQ GHU
$UEHLWHQGHQ� $OV PHLQ 9RUJlQJHU XQG GDQQ 6WHOOYHUWUHWHU LQ GHU /HLWXQJ GHU $UEHLWV�
JUXSSH � GHV 7&� GHU ,),3� WUDW HU HQWVFKLHGHQ I�U HLQHQ GLH 3HUV|QOLFKNHLWVHQWZLFNOXQJ
LP $UEHLWVSUR]HVV I|UGHUQGHQ (LQVDW] GHU PRGHUQHQ ,.7 HLQ�

:LU WUDXHUQ �EHU LKUHQ IU�KHQ 7RG XQG VS�UHQ GHQ 6FKZHUHQ 9HUOXVW� GHQ GLH ,QIRUPDWLN
DOV :LVVHQVFKDIW XQG XQVHU /DQG PLW LKUHP IU�KHQ 7RG HUOLWWHQ KDW�

� =XP 5LQJHQ XP *UXQGSRVLWLRQHQ I�U GHQ (LQVDW] GHU ,QIRUPDWL�
RQVWHFKQRORJLHQ LQ GHU ''5

��� (LQEH]LHKXQJ GHU 7HFKQRORJLHSROLWLN LQ GLH :LUWVFKDIWV� XQG 6R]LDOSROLWLN

9RQ GHQ IU�KHQ ��HU� ZDU GLH (QWZLFNOXQJ XQG $QZHQGXQJ GHU HOHNWURQLVFKHQ 'DWHQ�
YHUDUEHLWXQJ HLQ ZHVHQWOLFKHU� LQWHJUDOHU 7HLO GHU :LUWVFKDIWVSROLWLN GHU ''5� ,QVEHVRQ�
GHUH VHLW GHQ IU�KHQ ��HU ZDU I�U :LUWVFKDIWV�� :LVVHQVFKDIWV�� .XOWXU� XQG 6R]LDOSROLWLN�
GLH DQJHVWUHEWH �(LQKHLW YRQ :LUWVFKDIWV� XQG 6R]LDOSROLWLN� HLQ ZHVHQWOLFKHV� EHVWLP�
PHQGHV 0RPHQW� ZHOFKHV DOV Ä+DXSWDXIJDEH³ IRUPXOLHUW ZXUGH�

� (V VROOWH DQ GLHVHU 6WHOOH DXFK GDUDQ HULQQHUW ZHUGHQ� GDVV HV OHW]WOLFK 5� 7VFKLUVFKZLW] ZDU� GHU GLHVH MHW]LJH
.RQIHUHQ]UHLKH PLW DXVJHO|VW KDW� 'XUFK VHLQH (PS|UXQJ �EHU GLH ELV GDKLQ HUIROJWH *HVFKLFKWVVFKUHLEXQJ
�EHU GLH (QWZLFNOXQJ GHU ,QIRUPDWLN LQ GHU ''5 >76&��@ XQG VSH]LHOO PLW VHLQHU =XVFKULIW >76&��@ DQ GLH
5HGDNWLRQ GHU ³),I)�.RPPXQLNDWLRQ´� PLW GHU %HVFKZHUGH� GDVV GLH +HUDXVELOGXQJ YRQ ³,QIRUPDWLN XQG
*HVHOOVFKDIW´ DOV DNDGHPLVFKH 'LV]LSOLQ LQ GHU ''5� LQ GHP UHOHYDQWHQ +HIW QLFKW EHU�FNVLFKWLJW ZRUGHQ ZDU�
'DPLW HUKLHOW *DEULHOH 6FKDGH GHQ $QVWR� YRQ GHU 5HGDNWLRQ� VLFK LP GLH 3UREOHPDWLN GHU
,QIRUPDWLNHQWZLFNOXQJ LQ GHU ''5 ]X N�PPHUQ�

'HU Ä)DOO %ULHIV³� 8OULFKV $XVHLQDQGHUVHW]XQJ PLW GHU *HZHUNVFKDIW LVW DOOJHPHLQ EHNDQQW JHZRUGHQ� (U KDWWH
�EHU YLHOH -DKUH� YRQ ���������� LP :LUWVFKDIWV� XQG 6R]LDOIRUVFKXQJVLQVWLWXW GHV '*% JHDUEHLWHW XQG GRUW
$UEHLWQHKPHUSRVLWLRQHQ XQWHU GHQ %HGLQJXQJHQ GHU GDPDOV QHXHQ ,QIRUPDWLRQVWHFKQRORJLHQ YHUWUHWHQ� 9RQ
GHU ,QVWLWXWVOHLWXQJ DXIJHIRUGHUW� NRQQWH LFK HLQGHXWLJ HUNOlUHQ� GDVV 8� %ULHIV DXI XQVHUHU ,),3�.RQIHUHQ] LQ
GHU +XPEROGW�8QLYHUVLWlW ]X %HUOLQ QLFKW LP 1DPHQ GHU *HZHUNVFKDIW VRQGHUQ DOV 9HUWUHWHU GHV 7&� GHU ,),3
JHVSURFKHQ KDEH XQG *UXQGJHGDQNHQ ]XP 9HUKlOWQLV YRQ &RPSXWHU XQG *HVHOOVFKDIW HQWZLFNHOW KDW� GLH LQ GHU
YRQ LKP JHOHLWHWHQ $UEHLWVJUXSSH � Ä&RPSXWHU XQG $UEHLW³ JHQHUHOO YHUWUHWHQ ZXUGHQ� 7URW]GHP ZXUGH HU
HQWODVVHQ�
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+|KHUH (IIHNWLYLWlW +|KHUH ,QQRYDWLRQVUDWHQ %HVVHUH 1XW]XQJ GHU
5HVVRXUFHQ X� %HU�FN�
VLFKWLJXQJ GHU 8PZHOW

� 5DWLRQDOLVLHUXQJ YRQ (QWZLFNOXQJ YRQ &$'�&$0 5DWLRQDOLVLHUXQJ Y� 3ODQXQJ
3UR]HVVHQ EHL GHU 'XUFK� �UHFKQHUXQWHUVW�W]WH .RQVWUXNWLRQ� /HLWXQJ XQG 9HUZDOWXQJ
I�KUXQJ� GHU /HLWXQJ XQG UHFKQHUJHVW�W]WH )HUWLJXQJ� LQ GHU 9RONVZLUWVFKDIW�
9HUZDOWXQJ DXI %HWULHEV� � 5RERWHU GHU �� *HQHUDWLRQ� �6WDDWOLFKH 3ODQNRPPLVVLRQ
(EHQH� � )OH[LEOH $XWRPDWLVLHUXQJ � =HQWUDODPW I�U 6WDWLVWLN
� ('9�3URMHNWH � .RQWLQXLHUOLFKH /LQLH YRQ � ,QGXVWULHPLQLVWHULHQ
� $XWRPDWLVLHUXQJ GHU GHP(QWZXUI ]XU 9RUEHUHLWXQJ
%�URDUEHLW GHU 3URGXNWLRQ ELV KLQ ]XU

� 5HFKQHUQHW]ZHUNH .RQWUROOH GHU 3URGXNWLRQ�
� 'DWHQEDQNHQ ]XU 0RQWDJH XQG ]XP9HUVDQG

*U|�HUH 3URGXNWLYLWlW EHL GHQ $UEHLWVDNWLYLWlWHQ EHL 5DWLRQDOLVLHUXQJ GHU NRP�
JOHLFK]HLWLJHU *HZlKUOHLVWXQJ GHU =XVWLPPXQJ ]X GHU PXQDOHQ 'LHQVWOHLVWXQJHQ
$QZHQGXQJ GHU PRGHUQHQ ,QIRUPDWLRQVWHFKQRORJLHQ� X� GHU ,QIRUPDWLRQVV\VWHPH�
�(QWZLFNOXQJ YRQ $QZHQGXQJVVWUDWHJLHQ I�U GHQ� � 3RVW� XQG )HUQPHOGHZHVHQ
GXUFK GHQ XQG PLW GHP1XW]HU � *HVXQGKHLWVZHVHQ

�3UREOHPH GHV $UEHLWVUHFKWV�GHU $UEHLWVZLVVHQVFKDIW � +DQGHO XQG 9HUVRUJXQJ
XQG GHU 6R]LDOSV\FKRORJLH � %DQN� XQG )LQDQ]ZHVHQ

� +DXSWDVSHNWH GHU HPSLULVFKQ )RUVFKXQJ �EHU GLH %H� � (U]LHKXQJ XQG %LOGXQJ
JOHLWHUVFKHLQXQJHQ � %LEOLRWKHNVZHVHQ

� 0DVVHQPHGLHQ
� gIIHQWOLFKHU 9HUDOWXQJV�
DSSDUDW

)DPLOLH� )UHL]HLW �4XDOLILNDWLRQ� .RPPXQLNDWLRQVVSLHOH��
� +HLPUHFKQHU DOV HLQ =LHO XQG DOV HLQH 0|JOLFKNHLW I�U
XQDEKlQJLJH LQGLYLGXHOOH $NWLYLWlWHQ

*U|�HUH %HUHLWVFKDIW
]XU /HLVWXQJ� 4XDOL�
IL]LHUXQJ XQG $U�
EHLWV]XIULHGHQKHLW

(QWIDOWXQJ GHU ,Q�
GLYLGXDOLWlW XQG
HLQHV DQVSUXFKV�
YROOHQ 6LQQ
GHV /HEHQV

%HVVHUH %HIULH�
GLJXQJ GHU
%HG�UIQLVVH

$EELOGXQJ �� =LHOVHW]XQJHQ EHL GHU $QZHQGXQJ GHU ,QIRUPDWLRQVWHFKQRORJLHQ LP 5DKPHQ GHU
(LQKHLW YRQ :LUWVFKDIWV� XQG 6R]LDOSROLWLN GHU ''5

'LH 6WUXNWXU GHU =LHOH I�U GLH $QZHQGXQJ GHU ,QIRUPDWLRQV� XQG .RPPXQLNDWLRQV�
WHFKQRORJLHQ LP 5DKPHQ GHU (LQKHLW YRQ :LUWVFKDIWV� XQG 6R]LDOSROLWLN � ZXUGH LQ GHP
YHUHLQIDFKHQGHQ 6FKHPD I�U GHQ ,),3� 7&� :HOWNRQJUHVV �$EELOGXQJ �� GDUJHVWHOOW
>)8&��D� 6� ��� � ���@� 'HQ GDUJHVWHOOWHQ =LHOVWHOOXQJHQ OLHJHQ QDW�UOLFK HLQH JDQ]H
5HLKH ZHLWHUHU WKHRUHWLVFKHU� SUDNWLVFKHU VRZLH SURJQRVWLVFKHU hEHUOHJXQJHQ ]XJUXQGH� �

� 'LH 8QWHUVFKHLGXQJ ]ZLVFKHQ GUHL (EHQHQ GHU 6R]LDOSROLWLN� �� %HIULHGLJXQJ GHU %HG�UIQLVVH� �� 4XDOLIL]LH�
UXQJ XQG $UEHLWV]XIULHGHQKHLW VRZLH �� (QWIDOWXQJ GHU ,QGLYLGXDOLWlW� IROJW DXV GHU YRQ XQV YRUJHQRPPHQHQ
'LIIHUHQ]LHUXQJ ]ZLVFKHQ GHP� LQGLYLGXHOOHQ� VR]LDOHQ XQG JHVHOOVFKDIWOLFKHQ :HVHQVDVSHNW GHV 0HQVFKHQ�
(QWJHJHQ GHU ODQGOlXILJHQ� HLQHQJHQGHQ ,QWHUSUHWDWLRQ GHU �� )HXHUEDFKWKHVH YRQ .� 0DU[� GDVV GHU 0HQVFK
DOOHLQ DOV ³(QVHPEOH GHU JHVHOOVFKDIWOLFKHQ 9HUKlOWQLVVH´ >0$5��� 6� ���@ ]X YHUVWHKHQ VHL� :HLWHUH LQWHQVLYH
'LVNXVVLRQHQ ]X hEHUZLQGXQJ GHU GRJPDWLVFKHQ ,QWHUSUHWDWLRQ ZDUHQ DXFK KLQVLFKWOLFK GHU %HU�FNVLFKWLJXQJ
GHU ELRORJLVFKHQ *UXQGODJHQ GHV 0HQVFKHQ HUIRUGHUOLFK� (UVW DXI GHU *UXQGODJH VHLQHV 9HUVWlQGQLVVHV DOV
´ELR�SV\FKR�VR]LDOH (LQKHLW´ ZDU HV P|JOLFK� GLH %HU�FNVLFKWLJXQJ GHU 8PZHOW LP 5DKPHQ GHU :LUWVFKDIWV�
SROLWLN ]X IRUGHUQ XQG DXFK HQWVSUHFKHQGH )RUVFKXQJVSURMHNWH ]�%� 8PZHOWVFKXW] LP 5DKPHQ GHU PHGL]L
QLVFKHQ )RUVFKXQJ� ]X HWDEOLHUHQ >YHUJO� 5$3��� 6� ��� ±���@� :LFKWLJ ZDU XQV LQVEHVRQGHUH� GLH %HWRQXQJ
GHU (QWZLFNOXQJ GHU ,QGLYLGXDOLWlW� GHU VFK|SIHULVFKHQ )lKLJNHLWHQ GHU 0HQVFKHQ� LQ XQG I�U GLH *HPHLQVFKDIW�
(V VROOWH GHXWOLFK ZHUGHQ� GDVV PLW GHU 9HUJHJHQVWlQGOLFKXQJ YRQ :LVVHQ LQ 6RIWZDUH� GHU GDPLW YHUEXQGHQHQ
9HUJHVHOOVFKDIWXQJ LQGLYLGXHOOHU 7lWLJNHLWHQ� GHU *UXQGNRQIOLNW ]ZLVFKHQ ,QGLYLGXXP XQG *HVHOOVFKDIW ZHLWHU
DXIJHEURFKHQ XQG SRVLWLY EHI|UGHUW ZHUGHQ NDQQ� ZHQQ ]HLWJOHLFK ]X GHU 9HUDUEHLWXQJ �V\QWDNWLVFKHU� ,QIRUPD�
WLRQHQ� HLQH 6WLPXOLHUXQJ GHU PHQVFKOLFKHQ 6FK|SIHUNUDIW HUIROJW�
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��� =XU 6WHOOXQJ GHV 0HQVFKHQ LP KRFKNRPSOH[HQ LQIRUPDWLRQVWHFKQRORJLVFKHQ
6\VWHP

'LH $XWRPDWLVLHUXQJVSROLWLN� GLH /HKU� XQG )RUVFKXQJVNRQ]HSWLRQHQ DXI GHP *HELHW GHU
,QIRUPDWLN ZHUGHQ ZHVHQWOLFK YRQ GHP ]XJUXQGHOLHJHQGHQ 0HQVFKHQELOG� YRQ GHQ 9RU�
VWHOOXQJHQ �EHU GLH 6WHOOXQJ GHV 0HQVFKHQ LP $UEHLWVSUR]HVV� VHLQHU 6WHOOXQJ LQ GHQ
KRFKNRPSOH[HQ ,QIRUPDWLRQVWHFKQRORJLVFKHQ 6\VWHPHQ EHVWLPPW�

(V ZDU LQVEHVRQGHUH .� )XFKV GHU ZLHGHUKROW EHWRQWH� GDVV GLH HQWVFKHLGHQGH +HUDXVIRU�
GHUXQJ DQ GLH :LVVHQVFKDIW KHXWH GDULQ EHVWHKW� ZLVVHQVFKDIWOLFKH (UNHQQWQLVVH �EHU GLH
$UEHLWVSUR]HVVH ]X JHZLQQHQ� GHQQ GHU $UEHLWHQGH KDEH HLQ 5HFKW GDUDXI� �EHU GLH WHFK�
QRORJLVFKHQ $EOlXIH XQG VHLQH 6WHOOXQJ GDULQ PHKU ]X HUIDKUHQ� GDPLW HU GHU %HKHUU�
VFKHU GLHVHU 3UR]HVVH LVW XQG EOHLEW�� 'LHVH $XIIDVVXQJ VWDQG GHQ QDWLRQDO ZLH LQWHUQDWL�
RQDO GDPDOV YRUKHUUVFKHQGHQ .RQ]HSWLRQHQ HLQHU 9ROODXWRPDWLVLHUXQ LP 6LQQH HLQHU
VFKULWZHLVHQ YROOVWlQGLJHQ (OHPHQQLHUXQJ GHV 0HQVFKHQ DXV GHQ 3URGXNWLRQVSUR]HVVHQ

� =XPLQGHVW VHLW GHU $XVZHUWXQJ GHU $QDO\VHQ �EHU GHQ 5HDNWRUXQIDOO YRQ 7KUHH 0LOH ,VODQG >3(5��@ ZDU
.ODXV )XFKV NODU JHZRUGHQ� GDVV KLHU 8UVDFKHQ I�U GHQ 8QIDOO LQ HLQHU hEHUDXWRPDWLVLHUXQJ ODJHQ� GDVV PDQ
GDKHU GLH 6WHOOXQJ GHV 0HQVFKHQ LQ GHQ KRFKNRPSOH[HQ LQIRUPDWLRQVWHFKQRORJLVFKHQ 6\VWHPHQ JHQDXHU ]X
EHDFKWHQ KDEH� GDVV GHU 0HQVFK QLFKW DOV HLQ (OHPHQW LQ GLHVHP 6\VWHP DQ]XVHKHQ VHL� VRQGHUQ GLH OHW]WH
(QWVFKHLGXQJVJHZDOW EHKDOWHQ P�VVH� (U VFKULHE� �,Q GHQ 86$ ZLUG GLH /HNWLRQ GHU +DYDULH LP 5HDNWRU
C7KUHH 0LOH ,VODQGC XQWHUVFKLHGOLFK DXVJHZHUWHW� $XV GHU NODUHQ (LQVFKlW]XQJ GHU YRP 3UlVLGHQWHQ GHU 86$
HLQJHVHW]WHQ 8QWHUVXFKXQJVNRPPLVVLRQ NDQQ HLJHQWOLFK QXU HLQH 6FKOXVVIROJHUXQJ JH]RJHQ ZHUGHQ� (LQH
NOHLQH� OHLFKW EHKHEEDUH 6W|UXQJ ZHLWHW VLFK DXV ]X HLQHU VFKZHUHQ +DYDULH� ZHLO GHU =XVWDQG GHV 5HDNWRUV
Y|OOLJ YHUNDQQW ZXUGH� 'LH SURJUHVVLYH +DOWXQJ YLHOHU ,QJHQLHXUH ]XU 5ROOH GHV 0HQVFKHQ LQ GHU DXWRPDWLVLHU�
WHQ 3URGXNWLRQ PDJ IROJHQGHV =LWDW DXV GHU DPHULNDQLVFKHQ =HLWVFKULIW Ã&RQWURO (QJLQHHULQJ¶ LOOXVWULHUHQ� Ã-H
DQVSUXFKVYROOHU XQG DXWRPDWLVLHUWHU XQVHUH $XVU�VWXQJHQ ZHUGHQ� XPVR NULWLVFKHU ZLUG GLH 5ROOH GHV 0HQ�
VFKHQ� XP VR WHXHUHU ZHUGHQ )HKOHU��� 'HU 0HQVFK LVW GHU ]HQWUDOH *UXQG I�U GHQ (QWZXUI¶�� >)8&���� 6� ��@
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HQWJHJHQ� � 'LH (UNHQQWQLV� GDVV GHU 0HQVFK� VSH]LHOO LQ ULVNDQWHQ 6\VWHPHQ� GLH OHW]WH
9HUDQWZRUWXQJ EHKDOWHQ PXVV� GLH KHXWH ]�%� LQ $XVZHUWXQJ GHV )OXJ]HXJDEVWXU]HV LQ
:DUVFKDX RGHU DQGHUHQ +DYDULHQ YRQ YLHOHQ ,QIRUPDWLNHUQ� VR DXFK LQ 6WXGLHQ GHV $P�
WHV I�U 6LFKHUKHLW GHU ,QIRUPDWLRQVWHFKQLN XQG DQGHUHQ 6WXGLHQ YHUWUHWHQ ZLUG >%$/��@�
>)8&��� 6� ��� ���@� PX�WH GDPDOV MHGRFK HUVW GXUFKJHVHW]W ZHUGHQ�

$EELOGXQJ �� %HL KRKHU 0RWLYDWLRQ� 4XDOLILNDWLRQ XQG /HUQEHUHLWVFKDIW KDW GHU 0HQVFK LQ
ULVNDQWHQ 6LWXDWLRQHQ� DXI GHU *UXQGODJH NRPSULPLHUWHU (UIDKUXQJHQ �,QWXLWLRQ� HLQHQ JU|�HUHQ
(QWVFKHLGXQJVVSLHOUDXP� DOV GHU $XWRPDW DXI GHU *UXQGODJH YRUJHJHEQHU� IRUPDOHU 5HJHOQ

>)8&��� 6� �� ± ��@�

� 6HKU FKDUDNWHULVWLVFK I�U GDV 5LQJHQ XP HLQ ULFKWLJHV 9HUVWlQGQLV GHU $XWRPDWLVLHUXQJ DOV VR]LDOHQ 3UR]HVV
ZDU HLQ $UWLNHO GHV LQ GHU ''5 XQG LQWHUQDWLRQDO KRFK DQJHVHKHQHQ :LUWVFKDIWVKLVWRULNHUV -�UJHQ .XF]\VN\ LQ
GHQ ³%OlWWHUQ I�U 'HXWVFKH XQG ,QWHUQDWLRQDOH 3ROLWLN´� 8QPLWWHOEDU JHJHQ 8OULFK %ULHIV JHULFKWHW VFKULHE HU
VLQQJHPl�� $OOH GLH %HP�KXQJHQ� XP HLQHQ GLH ,QWHUHVVHQ GHU $UEHLWHQGHQ EHU�FNVLFKWLJHQGHQ (LQVDW] GHU
QHXHQ ,QIRUPDWLRQVWHFKQRORJLHQ� VLQG LP .DSLWDOLVPXV VLQQORV� VLH KDEHQ VR]LDOLVWLVFKH 3URGXNWLRQVYHUKlOW�
QLVVH ]XU 9RUDXVVHW]XQJ� :HLWHUKLQ VWHOOWH HU GLH )UDJH� ZLH ZHLW GLH 7KHVH� YRQ GHU 3HUV|QOLFKNHLWVHQWZLFN�
OXQJ LP $UEHLWVSUR]HVV �EHUKDXSW VLQQYROO LVW� GHQQ PDQ N|QQH VLFK GRFK NDXP YRUVWHOOHQ� ZLH HLQH :�VWFKHQ�
YHUNlXIHULQ LKUH 3HUV|QOLFKNHLW EHL LKUHU $UEHLW HQWZLFNHOQ N|QQWH� 6HOWHQ KDW PLFK HLQ $UWLNHO VR LQQHUOLFK
EHU�KUW� VWHOOWH HU GRFK DOOHV LQ )UDJH� ZRUXP ZLU XQV LP 7&� GHU ,),3 XQG VSH]LHOO LQ GHU YRQ 8� %ULHIV JHOHLWH�
WHQ $UEHLWVJUXSSH �� ³&RPSXWHU XQG $UEHLW´ EHP�KWHQ� ,Q GLHVHU 6LWXDWLRQ ZXUGHQ PLU $UEHLWHQ GHV $WRPSK\�
VLNHUV XQG 0DWKHPDWLNHUV .ODXV )XFKV EHVRQGHUV ZLFKWLJ� 6LH JDEHQ HLQH Y|OOLJ DQGHUH 2ULHQWLHUXQJ� ,Q VHLQHP
%HLWUDJ LP )HVWEDQG ]XP ��� -DKUHVWDJ GHU (QWGHFNXQJ GHU 3ODQFNVFKHQ (QHUJLHTXDQWHQ VFKULHE .ODXV )XFKV
�(LQHV GHU NUlIWLJVWHQ .LQGHU GHU 4XDQWHQWKHRULH � GLH )HVWN|USHUSK\VLN � JLEW XQV GLH .HQQWQLVVH XQG GLH
0LWWHO LQ GLH +DQG� GLH KLHUPLW YHUEXQGHQHQ JHUlWHWHFKQLVFKHQ XQG LQIRUPDWLRQVWHFKQLVFKHQ 3UREOHPH GHU
(QWZLFNOXQJ HLQHV XPIDVVHQGHQ .RQWUROO�6WHXHU� XQG ,QIRUPDWLRQVV\VWHPV I�U GLH %HKHUUVFKXQJ GHU LPPHU
NRPSOL]LHUWHU ZHUGHQGHQ WHFKQRORJLVFKHQ 3UR]HVVH ]X O|VHQ� 0LW GHU IRUWVFKUHLWHQGHQ (QWZLFNOXQJ HLQHV
GHUDUWLJHQ XPIDVVHQGHQ 6\VWHPV ZLUG VLFK GLH 5ROOH GHV 0HQVFKHQ � LQVEHVRQGHUH GHV $QODJHQIDKUHUV � LP
3URGXNWLRQVSUR]HVV JUXQGOHJHQG lQGHUQ� :LU N|QQHQ GLHVHV 0HQVFK�0DVFKLQH 3UREOHP ]XVDPPHQIDVVHQ LQ
GHU *HJHQ�EHUVWHOOXQJ� ,VW GHU 0HQVFK HLQ (OHPHQW LQ GHP .RQWUROOV\VWHP � HLQ OHLGHU QLFKW YHUPHLGEDUHV�
EHVRQGHUV VW|UDQIlOOLJHV XQG NDSUL]L|VHV (OHPHQW� GHP HLQH EHVRQGHUH :LVVHQVFKDIW� JHQDQQW ÃKXPDQ HQJLQHH�
ULQJ¶� DOV (UJlQ]XQJ ]XP ÃFRQWURO�HQJLQHHULQJ¶ JHZLGPHW ZHUGHQ PXVV � RGHU LVW GHU LP 3URGXNWLRQVSUR]HVV
WlWLJH 0HQVFK GHU +HUUVFKHU �EHU GLHVHV 6\VWHP"� >)8&��@
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$QJHVLFKWV GHU ZHLW YHUEUHLWHWHQ 7HFKQLNHXSKRULH� YHUEXQGHQ PLW GHP ,GHDO GHU 9ROODX�
WRPDWLVLHUXQJ�� QDFK GHP GHU 0HQVFK VFKULWWZHLVH DXV GHQ 3URGXNWLRQVSUR]HVVHQ ]X
HOLPLQLHUHQ LVW� DQJHVLFKWV HLQHV GHXWOLFK YRUKHUUVFKHQGHQ WHFKQRNUDWLVFKHQ 'HQNHQV�
GDVV VLFK DOO]X OHLFKW XQG ]X RIW PLW SDUWHLSROLWLVFKHP 'RJPDWLVPXV YHUEDQG� EOLHE HLQ
KDUWHU 0HLQXQJVVWUHLW LP 5LQJHQ XP GLHVH *UXQGSRVLWLRQHQ QLFKW DXV� $OOHLQ DXI GHU
*UXQGODJH HLQHU VROFKHQ 'HQNKDOWXQJ ZDU XQV GLH (QWZLFNOXQJ GHV .RQ]HSWV GHU ³G\�
QDPLVFKHQ $XWRPDWLVLHUXQJ´� GLH 'LIIHUHQ]LHUXQJ ]ZLVFKHQ YHUVFKLHGHQHQ 6WUDWHJLHQ
GHU ,QIRUPDWLRQVV\VWHPJHVWDOWXQJ XQG 6RIWZDUHHQWZLFNOXQJ �EHUKDXSW P|JOLFK� RKQH
HLQH VROFKH 2ULHQWLHUXQJ ZlUHQ ]�%� GLH YRQ PLU RUJDQLVDWRULVFK XQG LQKDOWOLFK PLWYHU�
DQWZRUWHWHQ 7DJXQJHQ GHV 7&� GHU ,),3� GLH ZLU ���� >'2&��@ XQG ���� >9$1��@ LQ
%HUOLQ GXUFKI�KUHQ NRQQWHQ� QLFKW GHQNEDU�

� +DXSWDEVFKQLWWH GHU (QWZLFNOXQJ XQG 6FKZHUSXQNWH GHV (LQVDW]HV
GHU ,.7 LQ GHU ''5

��� 'LH ��JHU -DKUH � (UVWH UHFKHQWHFKQLVFKHQ *UXQGODJHQ ZHUGHQ JHVFKDIIHQ

'HU $UEHLWVJUXSSH� XQWHU /HLWXQJ YRQ 3URI� 1� -� /HKPDQQ� DQ GHU GDPDOLJHQ 7HFKQL�
VFKHQ +RFKVFKXOH LQ 'UHVGHQ� JHODQJ HV EHUHLWV LQ GHQ ��JHU -DKUHQ� HLQHQ 5HFKQHU� GHQ
'� �'UHVGHQ �� ]X HQWZLFNHOQ� (U ZDU ���� YRUI�KUIlKLJ XQG ���� YROO IXQNWLRQVIlKLJ�

� 'LH $XWRPDWLVLHUXQJVSROLWLN LQ GHU ''5 ZXUGH ZHLWJHKHQG XQWHU %HUXIXQJ DXI GDV EHNDQQWH :RUW YRQ .DUO
0D[ EHJU�QGHW� �'LH $UEHLW HUVFKHLQW QLFKW PHKU VR VHKU DOV LQ GHQ 3URGXNWLRQVSUR]HVV HLQJHVFKORVVHQ� DOV VLFK
GHU 0HQVFK YLHO PHKU DOV :lFKWHU XQG 5HJXODWRU ]XP 3URGXNWLRQVSUR]HVV YHUKlOW�� >0$5��� 6� ���@ 'LHVHV
ZXUGH RIWPDOV HLQVHLWLJ LP 6LQQH HLQHU 9ROODXWRPDWLVLHUXQJ YHUVWDQGHQ� LQGHP DOOHLQ GDV +HUDXVWUHWHQ GHV
0HQVFKHQ DXV GHP XQPLWWHOEDUHQ )HUWLJXQJVSUR]HVV� GXUFK GLH (UVHW]XQJ PHQVFKOLFKHU $UEHLW GXUFK PDVFKL�
QHOOH 2SHUDWLRQHQ� LQ GHQ 9RUGHUJUXQG JHVWHOOW ZXUGH� :LU EHWRQWHQ GDKHU� GDVV GLHV I�U 0DU[ QXU GHU lX�HUOL�
FKH $VSHNW GHV HLJHQWOLFK YRUJHKHQGHQ 3UR]HVVHV GHU 9HUJHVHOOVFKDIWXQJ LQGLYLGXHOOHU 7lWLJNHLW LVW� :LU
IRUPXOLHUWHQ GLH 7KHVH� 'DGXUFK� GDVV GHU 0HQVFK DXV GHP XQPLWWHOEDUHQ )HUWLJXQJVSUR]HVV KHUDXVWULWW� WULWW
HU YLHO XQPLWWHOEDUHU XQG GLUHNWHU LQ GLH .RPSOH[LWlW GHV JHVDPWJHVHOOVFKDIWOLFKHQ 5HSURGXNWLRQVSUR]HVV
KLQHLQ� >)8&��D� 6� ��@� 'DUDQ ]HLJW VLFK GHU JHVHOOVFKDIWOLFKH &KDUDNWHU VHLQHU 7lWLJNHLW VHOEVW� 0DU[ VLHKW
GLH (UVHW]XQJ PHQVFKOLFKHU GXUFK PDVFKLQHOOH 2SHUDWLRQHQ QXU DOV $XVJDQJVSXQNW I�U GLH ³$QHLJQXQJ VHLQHU
HLJHQHQ DOOJHPHLQHQ 3URGXNWLYNUDIW´� GLH ]XP ³JUR�HQ *UXQGSIHLOHU GHU 3URGXNWLRQ XQG GHV 5HLFKWXPV´ ZLUG�
:LU HUJlQ]WHQ DOVR GHQ ]XPHLVW DQJHI�KUWHQ *HGDQNHQ YRQ 0D[ GXUFK GLH VWlUNHUH %HWRQXQJ VHLQHU )RUWVHW�
]XQJ� ³,Q GLHVHU 8PZDQGOXQJ LVW HV ZHGHU GLH XQPLWWHOEDUH $UEHLW� QRFK GLH =HLW� GLH HU DUEHLWHW� VRQGHUQ GLH
$QHLJQXQJ VHLQHU DOOJHPHLQHQ 3URGXNWLYNUDIW� VHLQ 9HUVWlQGQLV GHU 1DWXU XQG GLH %HKHUUVFKXQJ GHUVHOEHQ
GXUFK VHLQ 'DVHLQ DOV *HVHOOVFKDIWVN|USHU ± LQ HLQHP :RUW GLH (QWZLFNOXQJ GHV JHVHOOVFKDIWOLFKHQ ,QGLYLGX�
XPV� GLH DOV GHU JUR�H *UXQGSIHLOHU GHU 3URGXNWLRQ XQG GHV 5HLFKWXPV HUVFKHLQW�´ >0$5��� 6� ���@ 'LH GDV
:HVHQ GHV 3UR]HVVHV HUIDVVHQGH (UNHQQWQLV LVW DOVR� GDVV GXUFK GLH ,QWHJUDWLRQ GHU PDVFKLQHOOHQ 2SHUDWLRQHQ
LQ GLH LQGLYLGXHOOH 7lWLJNHLW GHV 0HQVFKHQ HLQ XQPLWWHOEDU SURGXNWLY ZHUGHQGH $QHLJQXQJ DOO MHQHU YHUJHJHQV�
WlQGOLFKWHQ 6FK|SIHUNUlIWH GHU PHQVFKOLFKHQ *HVHOOVFKDIW HUIROJW� GLH ]X GLHVHQ DXWRPDWLVLHUWHQ 2SHUDWLRQHQ
JHI�KUW KDEHQ� 'DV KHXWLJH ,.7�XQWHUVW�W]WH :LVVHQVPDQDJHPHQW PLW VHLQHQ XQWHUVFKLHGOLFKHQ 6WUDWHJLHQ ]XU
:LVVHQVEHUHLWVWHOOXQJ XQG :LVVHQVHU]HXJXQJ LQ GHQ EHWULHEOLFKHQ 2UJDQLVDWLRQHQ LVW P�(� XQPLWWHOEDUHU
$XVGUXFN GLHVHU (QWZLFNOXQJ� (V JHKW KLHU QLFKW E]Z� QLFKW YRUUDQJLJ XP 5DWLRQDOLVLHUXQJ XQG (UVHW]XQJ�
VRQGHUQ XP 8QWHUVW�W]XQJ GHV LP ZLVVHQVLQWHQVLYHQ $UEHLWVSUR]HVV WlWLJHQ 0HQVFKHQ� XP HLQH (UOHLFKWHUXQJ
GHU ³$QHLJQXQJ VHLQHU HLJHQHQ DOOJHPHLQHQ 3URGXNWLYNUDIW´� XP ³GLHVH QHXHQWZLFNHOWH� GXUFK GLH JUR�H ,Q�
GXVWULH VHOEVW JHVFKDIIHQH´ >0$5��� 6� ���@ *UXQGODJH GHV 5HLFKWXPV�
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,Q GHU )RUWVHW]XQJ GLHVHU $UEHLWHQ HQWVWDQG GHU .OHLQUHFKQHU '�D� (U ZXUGH ���� YRUJH�
VWHOOW XQG DE ���� LQ .OHLQVWVHULH JHIHUWLJW� (U IDQG LQ YLHOHQ %HUHLFKHQ GHU :LUWVFKDIW
$QZHQGXQJ XQG ZXUGH GDKHU DE ������� LQ 6HULH KHUJHVWHOOW� 'LHVHU 5HFKQHU ZXUGH LQ
�EHU ���� 6W�FN DOV .OHLQUHFKQHU & ���� SURGX]LHUW�

(LQ ZHLWHUHU ZLFKWLJHU 6FKULWW LQ GHU (QWZLFNOXQJ GHU 5HFKHQWHFKQLN LQ GHU ''5� GHU
LQVEHVRQGHUH GHP ZDFKVHQGHQ %HGDUI GHU 2SWLNLQGXVWULH 5HFKQXQJ WUXJ� ZDU GLH (QW�
ZLFNOXQJ GHU 235(0$ �2SWLN�5HFKHQPDVFKLQH�� 'LHVHU 5HFKQHU� YRUUDQJLJ JHGDFKW
]XU %HUHFKQXQJ YRQ RSWLVFKHQ 6\VWHPHQ� ZXUGH LP 9RONVHLJHQHQ %HWULHE &DUO =HLVV
-HQD YRQ HLQHU $UEHLWVJUXSSH XQWHU /HLWXQJ YRQ 3URI� +� .RUWXP XQG 3URI� :� .lPPH�
UHU HQWZLFNHOW XQG LP 0DL ���� LQ %HWULHE JHQRPPHQ� ,Q GHQ -DKUHQ ��������� ZLUG
YRP JOHLFKHQ (QWZLFNOHUWHDP PLW GHU (QWZLFNOXQJ GHV 5HFKQHUV =5$� EHJRQQHQ �=HLVV
5HFKHQDXWRPDW�� (V ZXUGHQ �� 6W�FN KHUJHVWHOOW� ,P =HLWUDXP ���� ELV ���� ZXUGHQ
GLHVH 5HFKQHU ]XHUVW LQ GHU ,QGXVWULH HLQJHVHW]W XQG NDPHQ GDQQ HUVW VFKULWWZHLVH LQ GHQ
8QLYHUVLWlWHQ XQG +RFKVFKXOHQ GHU ''5 ]XP (LQVDW]� 'LH +XPEROGW�8QLYHUVLWlW ]X
%HUOLQ HUKLHOW EXFKVWlEOLFK GHQ OHW]WHQ =5$�� 0LW ,QEHWULHEQDKPH GHV =5$� ���� XQG
HLQHU /RFKNDUWHQVWDWLRQ >)8&��� 6� ���@ ZDU GLH *U�QGXQJ GHV 5HFKHQ]HQWUXPV GHU
+XPEROGW�8QLYHUVLWlW DP �� 0DWKHPDWLVFKHQ ,QVWLWXW YHUEXQGHQ� (V EHJLQQW HLQH DND�
GHPLVFKH $XVELOGXQJ DXI GHP *HELHW GHU 5HFKHQWHFKQLN XQG 'DWHQYHUDUEHLWXQJ LP
+RFKVFKXOZHVHQ� EHL GHUHQ (QWZLFNOXQJ DXFK GDV 5HFKHQ]HQWUXP GHU +XPEROGW�8QL�
YHUVLWlW ZLFKWLJ ZLUG� (V ZXUGHQ GLH HUVWHQ /HKUJlQJH DXI GLHVHP *HELHW� VSH]LHOO DXFK
I�U GLH $XVELOGXQJ YRQ +RFKVFKXOOHKUHUQ GXUFKJHI�KUW� 'DV GDEHL YRP $XWRU YHUWUHWHQH
*HELHW GHU Ä2UJDQLVDWRULVFKHQ (LQVDW]YRUEHUHLWXQJ³� ZLH ZLU HV GDPDOV QDQQWHQ E]Z�
Ä*HVWDOWXQJ YRQ ,QIRUPDWLRQVV\VWHPHQ LQ EHWULHEOLFKHU 2UJDQLVDWLRQ³� VWDQG QRFK Y|OOLJ
DP $QIDQJ�

��� 'HU HUVWH +DXSWDEVFKQLWW ����� ELV ����� ('9�8QWHUVW�W]XQJ ]XU 5DWLRQDOLV�
LHUXQJ EHWULHEOLFKHU ,QIRUPDWLRQVSUR]HVVH� I�U GLH ]HQWUDOH 3ODQXQJ XQG /HLWXQJ

$� 'LH HUVWH 3KDVH �����������

'HU HUVWH +DXSWDEVFKQLWW LVW LQ VHLQHU HUVWHQ 3KDVH ����������� GXUFK GLH 1XW]XQJ GHU
HOHNWURPHFKDQLVFKHQ /RFKNDUWHQWHFKQLN >60(��@ XQG GHU HOHNWURQLVFKHQ 5HFKHQWHFKQLN
DXI GUHL ZHVHQWOLFKHQ )HOGHUQ FKDUDNWHULVLHUW� $QZHQGXQJ I�U ZLVVHQVFKDIWOLFK�
WHFKQLVFKH %HUHFKQXQJHQ� VSH]LHOO GXUFK (QWZLFNOXQJ XQG 1XW]XQJ GHV =5$�� 0LW GHP
=5$ � XQG HOHNWURQLVFKHQ ,PSRUWUHFKQHUQ ZXUGHQ LQ GHU :LUWVFKDIW 25�$QZHQGXQJHQ
�]�%� 5XQGIDKUWSUREOHPH� XQG YHUVFKLHGHQH $XIJDEHQ DXV GHP ZLVVHQVFKDIWOLFK�WHFKQL�
VFKHQ %HUHLFK� ZLH ]�%� GLH 6LPXODWLRQ GHV 5 ��� DXI GHP =5$ � �X�D� YRQ 7VFKLU�
VFKZLW] XQG +REHUJ� LQ $QJULII JHQRPPHQ� :LFKWLJ ZDUHQ KLHU LQVEHVRQGHUH GLH %HP��
KXQJHQ YRQ -RKDQQHV 5XGROSK� XP GLH %HDUEHLWXQJ GHU 9HUIOHFKWXQJVELODQ]HQ
>58'��@� *UR�H %HGHXWXQJ KDWWH GLH NODVVLVFKH /RFKNDUWHQWHFKQLN LQ GLHVHU =HLW I�U GLH
5DWLRQDOLVLHUXQJ EHWULHEOLFKHU ,QIRUPDWLRQVSUR]HVVH LQ GHU ,QGXVWULH >%/8��` ZLH DXFK
LP .UDQNHQKDXV DOV %HWULHE� 6R ]�%� GLH %HWWHQVWDWLVWLN I�U GLH &KDULWp X� D .OLQLNHQ� GLH
$EUHFKQXQJHQ I�U GHQ 3KDUPD]LHKDQGHO X�D� /RFKNDUWHQUHFKQHU ZXUGHQ LQ JU|�HUHP
8PIDQJ I�U GLH VWDDWOLFKH =HQWUDOYHUZDOWXQJ I�U 6WDWLVWLN HLQJHVHW]W� $P ��-XOL ����
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ZXUGH YRP 0LQLVWHUUDW GHU ''5 HLQ VSH]LHOOHV �3URJUDPP ]XU (QWZLFNOXQJ� (LQI�KUXQJ
XQG ,PSOHPHQWLHUXQJ GHU PDVFKLQHOOHQ 'DWHQYHUDUEHLWXQJ I�U GLH -DKUH ����������
DQJHQRPPHQ� �

%� 'LH ]ZHLWH 3KDVH ����� ELV �����

:LH YRQ $UQR 'RQGD >'21��D@ DXI GHU *UXQGODJH GHU HQWVSUHFKHQGHQ %HVFKO�VVH
KHUDXVJHDUEHLWHW ZXUGH� EHVWDQG GDV +DXSW]LHO GHV (LQVDW]HV GHU $QODJHQ GDPDOV GDULQ�
�� GLH /HLWXQJ� 3ODQXQJ XQG $EUHFKQXQJ LQ GHU QDWLRQDOHQ :LUWVFKDIW XQG GHQ %HWULHEHQ
]X XQWHUVW�W]HQ� �� GLH $XVDUEHLWXQJ� 'XUFKI�KUXQJ XQG .RQWUROOH GHU 3OlQH >'21��E@
GLH 5HGX]LHUXQJ GHU =HLW I�U )RUVFKXQJ XQG (QWZLFNOXQJ XQG GDPLW GLH %HVFKOHXQLJXQJ
GHU (LQI�KUXQJ QHXHU 3URGXNWH GXUFK GHQ &RPSXWHUHLQVDW] ]X XQWHUVW�W]HQ� �� HLQ K|KH�
UHV WHFKQLVFKHV XQG |NRQRPLVFKHV 1LYHDX EHL GHU 3URGXNWLRQVDXWRPDWLRQ ]X HUUHLFKHQ�
%H]RJHQ DXI GLH 9HUEHVVHUXQJ GHU VWDDWOLFKHQ 3ODQXQJ ZXUGH HLQ XPIDVVHQGHV $EUHFK�
QXQJV� XQG %LODQ]LHUXQJVV\VWHP HLQJHI�KUW� $EHU GLH HUUHLFKWHQ (UJHEQLVVH HQWVSUDFKHQ
QLFKW GHQ (UZDUWXQJHQ XQG (UIRUGHUQLVVHQ GHU ]HQWUDOHQ 3ODQXQJ GHU 9RONVZLUWVFKDIW�
'DKHU ZXUGH DXI GHU ��� 6LW]XQJ GHV =HQWUDONRPLWHHV GHU 6(' LP -DKUH ���� JHIRUGHUW�
� :LU EUDXFKHQ LQ GHU ''5 HLQH ZLVVHQVFKDIWOLFK EHJU�QGHWH *HVDPWNRQ]HSWLRQ� HLQH
JHQDX IHVWJHOHJWH 6WUDWHJLH I�U GLH (QWZLFNOXQJ XQG 1XW]XQJ GHU HOHNWURQLVFKHQ 'DWHQ�
YHUDUEHLWXQJ� VFKULHE *� 0HUNHO >0(5��@� �

(V ZXUGH GDV 6WDDWVVHNUHWDULDW I�U 'DWHQYHUDUEHLWXQJ JHJU�QGHW� LQVEHVRQGHUH PLW GHU
VSH]LHOOHQ $XIJDEH� �� JUXQGOHJHQGH 7HQGHQ]HQ GHU QDWLRQDOHQ :LUWVFKDIW XQG VLFK GDU�
DXV HUJHEHQGHU $QZHQGXQJVJHELHWH I�U GLH PRGHUQHQ &RPSXWHUWHFKQRORJLHQ ]X HUPLW�

� 0LW GHP 3URJUDPP ]XU (QWZLFNOXQJ� (LQI�KUXQJ XQG ,PSOHPHQWLHUXQJ GHU 'DWHQYHUDUEHLWXQJ ZXUGH GHU
9RONVZLUWVFKDIWVUDW XQG ZHLWHUH ]HQWUDOH 3ODQXQJVHLQULFKWXQJHQ� ZLH DXFK ZHLWHUH ZLVVHQVFKDIWOLFK�WHFKQLVFKH
(LQULFKWXQJHQ� I�U GLH (QWZLFNOXQJ GHU PDVFKLQHOOHQ ,QIRUPDWLRQVYHUDUEHLWXQJ LQ LKUHP MHZHLOLJHQ %HUHLFK
YHUDQWZRUWOLFK JHPDFKW� )�U HLQHQ LQWHUQDWLRQDOHQ 9HUJOHLFK LVW ZDKUVFKHLQOLFK GLHVH ]HQWUDOH 3ODQXQJ XQG
/HLWXQJ GHU (QWZLFNOXQJ XQG ,PSOHPHQWLHUXQJ GHU HOHNWURQLVFKHQ 'DWHQYHUDUEHLWXQJ YRQ EHVRQGHUHP ,QWHUHV�
VH� )�U GLH /HLWXQJ XQG .RRUGLQDWLRQ GLHVHV JHVDPWHQ $XIJDEHQNRPSOH[HV ZXUGH LP -DKUH ���� GHU /HLWHU GHU
VWDDWOLFKHQ 3ODQNRPPLVVLRQ �63.� YHUDQWZRUWOLFK JHPDFKW� =X VHLQHU 8QWHUVW�W]XQJ ZXUGH HLQH VWlQGLJH
.RPPLVVLRQ �0DVFKLQHOOH 'DWHQYHUDUEHLWXQJ� JHELOGHW� GHU YHUDQWZRUWOLFKH /HLWHU DXV GHQ ZHVHQWOLFKHQ
$QZHQGXQJVJHELHWHQ LQ GHU 3URGXNWLRQ� LQ GHU )RUVFKXQJ� ZLH DXFK DXV GHP +RFK� XQG )DFKVFKXOZHVHQ
DQJHK|UWHQ� ZRGXUFK HLQH NRRUGLQLHUWH 1XW]XQJ LQ GHU JHVDPWHQ 9RONVZLUWVFKDIW GHU ''5 HUUHLFKW ZHUGHQ
VROOWH� 'LH )HGHUI�KUXQJ I�U GHQ ('9�(LQVDW] ODJ MHGRFK QLFKW LP JHVDPWHQ =HLWUDXP ��������� EHL GHU
VWDDWOLFKHQ 3ODQNRPPLVVLRQ� %H]�JOLFK GHU .RRUGLQLHUXQJVDXIJDEHQ HUJDE VLFK HLQH 9HUlQGHUXQJ GHU .RQ]HS�
WLRQ� GXUFK GHQ (LQVDW] YRQ *� .OHLEHU DOV 6WDDWVVHNUHWlU I�U 'DWHQYHUDUEHLWXQJ�
� 'LH 3ODQXQJ XQG /HLWXQJ GHU )RUVFKXQJ XQG (QWZLFNOXQJ DXI GHP *HELHW GHU 5HFKHQWHFKQLN XQG HQWVSUH�
FKHQGHU )RUVFKXQJ DXI GHP *HELHW GHU 0DWKHPDWLN ZXUGH GXUFK (PSIHKOXQJHQ GHV )RUVFKXQJVUDWHV XQG
3ODQYRUJDEHQ GHV 6WDDWVVHNUHWDULDW I�U )RUVFKXQJ XQG 7HFKQRORJLH� I�U GHQ YRQ GHU 63. ]X YHUDQWZRUWHQGHQ
3ODQ� EHHLQIOX�W XQG PLW DXFK PLW JHWUDJHQ�
'DV 6WDDWVVHNUHWDULDW I�U GDV +RFK� XQG )DFKVFKXOZHVHQ ZLUG I�U GLH $XVELOGXQJ GHU QXQ LQ JUR�HU $Q]DKO
JHEUDXFKWHQ +RFK� XQG )DFKVFKXONDGHU YHUDQWZRUWOLFK JHPDFKW� VRZLH I�U GLH $XV� XQG :HLWHUELOGXQJ GHU
VFKRQ LQ GHU 3UD[LV WlWLJHQ� (V ZLUG YHUDQVFKODJW� GDVV HWZD �� ��� 6SH]LDOLVWHQ ELV ]XP -DKU ���� DXVJHELOGHW
E]Z� ]XVlW]OLFK TXDOLIL]LHUW ZHUGHQ P�VVHQ� (LQ HQWVSUHFKHQGHV $XVELOGXQJV� XQG :HLWHUELOGXQJVSURJUDPP
ZXUGH I�U XQWHUVFKLHGOLFKH %HUXIVJUXSSHQ XQG PLW GLIIHUHQ]LHUWHQ $EVFKO�VVHQ HQWZLFNHOW XQG HLQJHI�KUW�
=XU (QWZLFNOXQJ GLHVHV :HLWHUELOGXQJVSURJUDPPV I�U GLH YHUVFKLHGHQHQ %HUXIVJUXSSHQ KDW GHU GDPDOLJH
0LWDUEHLWHU GHV 5HFKHQ]HQWUXPV GHU +XPEROGW�8QLYHUVLWlW� 5HLQHU 7VFKLUFKZLW] LQ EHVRQGHUHP 0D�H EHLJH�
WUDJHQ� 'DV *HVDPWSURMHNW NRQQWH ���� DXI HLQHU 7DJXQJ GHV 7&� �&RPSXWHU XQG %LOGXQJ� GHU ,),3 LQ %XOJD�
ULHQ� YRUJHVWHOOW ZHUGHQ�
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WHOQ� �� *UXQGOHJHQGH 3UREOHPH LQ GHU (QWZLFNOXQJ YRQ ,QIRUPDWLRQVV\VWHPHQ I�U GLH
:LUWVFKDIW� LKUH 6WUXNWXU XQG )XQNWLRQ XQG *HVWDOWXQJVSULQ]LSLHQ DXI]XGHFNHQ� �� SUR�
JQRVWLVFKH hEHUOHJXQJHQ ]X *UXQGOLQLHQ HLQHV 1HW]ZHUNV YRQ 5HFKHQ]HQWUHQ� GLH 'HIL�
QLWLRQ VHLQHU PDWHULHOO�WHFKQLVFKHQ %DVLV XQG 2UJDQLVDWLRQ VLQG YRU]XQHKPHQ� >./(��@
$P ��� -XOL ���� EHVFKORVV GDV 3UlVLGLXP GHV 0LQLVWHUUDWHV GLH �/DQJ]HLWNRQ]HSWLRQ I�U
GLH (QWZLFNOXQJ XQG $QZHQGXQJ GHU 'DWHQYHUDUEHLWXQJ� >3(5��@� +LHU ZXUGHQ QRFK�
PDOV GLH ZHVHQWOLFKHQ $QZHQGXQJV]LHOH IRUPXOLHUW� 0LW GLHVHQ =LHOHQ ZXUGH DXI GLH
(UK|KXQJ GHU 3URGXNWLYLWlW GHU %HWULHEH XQG GHU *HVDPWZLUWVFKDIW� GXUFK ZLVVHQVFKDIW�
OLFK�WHFKQLVFKHQ )RUWVFKULWW� GXUFK GLH VFKQHOOHUH 5HDOLVLHUXQJ VHLQHU (UJHEQLVVH RULHQ�
WLHUW� 'LH 99% 0DVFKLQHOOHV 5HFKQHQ ZXUGH ]XP .RPELQDW 'DWHQYHUDUEHLWXQJ HUQDQQW��
,Q 'UHVGHQ ZXUGH HLQ ,QVWLWXW I�U 'DWHQYHUDUEHLWXQJ JHVFKDIIHQ� ZHOFKHV GLHVHP .RP�
ELQDW DQJHK|UW� 'LHVHV ,QVWLWXW KDWWH SULPlU GLH $XIJDEH� DOOJHPHLQH 6RIWZDUHO|VXQJHQ
]X VFKDIIHQ XQG (UVWDQZHQGXQJHQ ]X UHDOLVLHUHQ� GLH YHUDOOJHPHLQHUW ZHUGHQ NRQQWHQ� ,Q
GHQ -DKUHQ ���� ]X ���� ZDU HV GDU�EHU KLQDXV HUIRUGHUOLFK� 9RUDXVVHW]XQJHQ I�U GLH
(QWZLFNOXQJ PRGHUQHU 'DWHQYHUDUEHLWXQJVWHFKQRORJLHQ ]X VFKDIIHQ� � 0LW GHP 6\PSR�
VLXP GHV 5DWHV I�U 3ODQXQJ XQG .RRUGLQLHUXQJ GHU PHGL]LQLVFKHQ :LVVHQVFKDIWHQ� ³ZLV�
VHQVFKDIWOLFK� WHFKQLVFKHQ 5HYROXWLRQ XQG 0HGL]LQ´ >1$7��� 6� �����@ HUIROJWH DXFK LQ
GHU 0HGL]LQ XQG LP *HVXQGKHLWVZHVHQ GHU ''5 HLQH VWlUNHUH +LQZHQGXQJ ]X GHQ 3UR�
EOHPHQ GHV ('9�(LQVDW]HV >./(��@� >)8&��� 6� ��� ± ���@� 'LHV I�KUWH ������ ]XU
%LOGXQJ HLQHV 25=CV DQ GHU 0HGL]LQLVFKHQ $NDGHPLH &DUO *XVWDY &DUXV LQ 'UHVGHQ�
'DVV VLFK GDUDXV HQWZLFNHOQGH ,QVWLWXW I�U 0HGL]LQLVFKH ,QIRUPDWLN ZXUGH ]XU /HLWHLQ�
ULFKWXQJ I�U GLH (LQI�KUXQJ GHU GHU ,.7 LQ 0HGL]LQ XQG *HVXQGKHLWVZHVHQ� 'LH $XV�
ZDKO GHU 'UHVGQHU PHGL]LQLVFKHQ +RFKVFKXOHLQULFKWXQJ DOV /HLWHLQULFKWXQJ HQWVSUDFK
DXFK GHP 6WUXNWXUNRQ]HSW GHU .RQ]HQWUDWLRQ GHU 5HFKHQWHFKQLN LP 5DXP 'UHVGHQ� LP
=XVDPPHQKDQJ PLW GHU *U�QGXQJ GHV .RPELQDWV 5RERWURQ >.81��� 6� ����� @� 0LW
GHU *U�QGXQJ GHU 6HNWLRQ� ÄgNRQRPLVFKH .\EHUQHWLN XQG 2SHUDWLRQVIRUVFKXQJ³ �g�
.2)� DQ GHU +XPEROGW�8QLYHUVLWlW ]X %HUOLQ ������ XQG GHU GDPLW YHUEXQGHQHQ %LOGXQJ
GHV %HUHLFKHV� Ä6\VWHPJHVWDOWXQJ XQG DXWRPDWLVLHUWH ,QIRUPDWLRQVYHUDUEHLWXQJ³ ZXUGH
GLH $XV� XQG :HLWHUELOGXQJ YRQ ('9�2UJDQLVDWRUHQ� 2UJDQLVDWRUHQ PLW HLQHU 6SH]LDOL�
VLHUXQJ DXI GHP *HELHW GHU 6\VWHPJHVWDOWXQJ XQG DXWRPDWLVLHUWHQ ,QIRUPDWLRQV�

� 'LHVHV ���� JHELOGHWH .RPELQDW� VR VFKULHEHQ ZLU LQ GHP %HULFKW I�U GLH ,),3 YRQ ����� LVW SUDNWLVFK GLH
HUVWH )RUP� LQ GHU VLFK EHL XQV GDV �,QIRUPDWLRQV]HLWDOWHU� LQ JU|�HUHP 0D�VWDE DQN�QGLJW� 0LW GHP .RPELQDW
'DWHQYHUDUEHLWXQJ ZXUGH HLQH $VVR]LDWLRQ YRONVHLJHQHU %HWULHEH JHVFKDIIHQ� GLH GLH WHFKQRORJLVFKH )RUVFKXQJ
XQG (QWZLFNOXQJ� 3URGXNWLRQ XQG GHQ 9HUNDXI ZLH DXFK GLH 1XW]XQJ XQG :DUWXQJ YRQ 'DWHQYHUDUEHLWXQJVDQ�
ODJHQ �EHUQLPPW XQG HLQ HQWVSUHFKHQGHV 'LHQVWOHLVWXQJVV\VWHP DXI GHP *HELHW GHU 'DWHQYHUDUEHLWXQJ HQWZL�
FNHOW
� (UVW GDQQ NRQQWH PLW HLQHP PDVVHQKDIWHQ (LQVDW] GLHVHU 7HFKQRORJLHQ EHJRQQHQ ZHUGHQ� 'LHVHP (UIRUGHUQLV
ZXUGH� QHEHQ ,PSRUWHQ YRQ $QODJHQ� VSH]LHOO GXUFK GLH (QWZLFNOXQJ XQG 3URGXNWLRQ GHU 'DWHQYHUDUEHLWXQJV�
DQODJH 5RERWURQ ���� LP 9(% 5$)(%1$�:HUN 5DGHEHUJ XQG GXUFK GDV .RPELQDW 5RERWURQ LQ 'UHVGHQ�
5HFKQXQJ JHWUDJHQ� (WZD ��� $QODJHQ GLHVHV 5HFKQHUW\SV ZXUGHQ SURGX]LHUW XQG LQ GHQ %HWULHEHQ XQG +RFK�
VFKXOHLQULFKWXQJHQ GHU ''5 HLQJHVHW]W� ,QVEHVRQGHUH GDV .RPELQDW 'DWHQYHUDUEHLWXQJ ZXUGH PLW GLHVHQ
$QODJHQ DXVJHVWDWWHW� ,Q GHP =HLWUDXP YRQ ���� ELV ���� ZDUHQ LP ,QVWLWXW I�U 'DWHQYHUDUEHLWXQJ �LGY� GLH
HUVWHQ 3UR]HVVUHFKQHU� 35���� XQG 35���� HQWZLFNHOW ZRUGHQ� 'LH (QWZLFNOXQJ GHU 3UR]HVVUHFKQHU ZDU HLQH
JUR�H /HLVWXQJ LQ MHQHU =HLW� 'LH LQGXVWULHOOH )HUWLJXQJ HUIROJWH DE ���� EHL 5$)(1$� 6LH ELOGHQ GLH HQWVFKHL�
GHQGH PDWHULHOO�WHFKQLVFKH %DVLV I�U GLH DQJHVWUHEWHQ =LHOH XQG I�U GLH FKDUDNWHULVLHUWH :HLWHUHQWZLFNOXQJ
>.,5��@� >(6(�� @�
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YHUDUEHLWXQJ NRQ]LSLHUW XQG LQ YHUVFKLHGHQHQ (WDSSHQ XQG )RUPHQ UHDOLVLHUW >)8&��D�
6� �� ± ���@� >)8&��E@� ��

��� 'HU ]ZHLWH +DXSWDEVFKQLWW ����� ELV ����� � $QZHQGXQJ YRQ 3UR]HVVRUHQ XQG
5HDOWLPH�6\VWHPHQ ]XU (UK|KXQJ GHU 3URGXNWLYLWlW GHU 3URGXNWLRQVSUR]HVVH

'HU ]ZHLWH +DXSWDEVFKQLWW ZLUG FKDUDNWHULVLHUW GXUFK� GLH 5HDOLVLHUXQJ GHU :LUWVFKDIWV�
XQG 6R]LDOSROLWLN DOV (LQKHLW� GUDVWLVFKH 9HUlQGHUXQJHQ GHU :HOWPDUNWSUHLVH I�U 5RK�
VWRIIH� VWDUNHQ 'UXFN ]XU 5DWLRQDOLVLHUXQJ ]XU 6LFKHUXQJ HLQHU H[SRUWIlKLJHQ 3URGXNWLRQ�
9HUWLHIXQJ GHU =XVDPPHQDUEHLW ]ZLVFKHQ GHQ /lQGHUQ LP 5DW I�U JHJHQVHLWLJHQ :LUW�
VFKDIWVKLOIH �5*:�� DUEHLWVWHLOLJH (QWZLFNOXQJ GHV HLQKHLWOLFKHQ 6\VWHP GHU HOHNWURQL�
VFKHQ 5HFKHQWHFKQLN GHU VR]LDOLVWLVFKHQ /lQGHU �(6(5�� VSH]LDOLVLHUWH 6RIWZDUHHQW�
ZLFNOXQJ GXUFK 5RERWURQ� LP .'9$ �/)$�� LP ,I(� LQ GHQ /HLWHLQULFKWXQJHQ� DQ GHQ
8QLYHUVLWlWHQ XQG $NDGHPLHHLQULFKWXQJHQ� (QWZLFNOXQJ GHV 9(% 0DVFKLQHOOHV 5HFKQHQ
� VSlWHU .RPELQDW 'DWHQYHUDUEHLWXQJ� XPIDVVHQGH $XV� XQG :HLWHUELOGXQJ ]XU +HUDQ�
ELOGXQJ GHU HUIRUGHUOLFKHQ ('9�6SH]LDOLVWHQ� ZHLWHUH XPIDVVHQGH 5DWLRQDOLVLHUXQJ XQG
$XWRPDWLRQ GHU 3URGXNWLRQ XQG GHU 3URGXNWLRQV�YRUEHUHLWXQJ� VFKULWWZHLVH (LQI�KUXQJ
YRQ ('9�3URMHNWHQ LQ DOOHQ %HUHLFKHQ GHU *HVHOOVFKDIW�

$� 'LH HUVWH 3KDVH ����� ELV ����� ,QIRUPDWLRQVWHFKQRORJLHQ DOV 0LWWHO ]XU (UK|�
KXQJ GHU (IIHNWLYLWlW GHU 3URGXNWLRQVSUR]HVVH

0LW GHP )�QIMDKUSODQ ZDU HEHQIDOOV GDV 3URJUDPP E]Z� GHU Ä%HVFKOX� ]XU (QWZLFN�
OXQJ� (LQI�KUXQJ XQG 'XUFKVHW]XQJ GHU PDVFKLQHOOHQ 'DWHQYHUDUEHLWXQJ LQ GHU ''5 LQ
GHQ -DKUHQ ���� ELV ����³ ]X (QGH JHJDQJHQ� 'DPLW HUJDE VLFK GLH )UDJH� ZHOFKH =LHOH
ZDUHQ ZLUNOLFK HUUHLFKW ZRUGHQ XQG ZHOFKH QHXHQ =LHOH VROOWHQ LQ GHU QlFKVWHQ 3ODQSHUL�
RGH DQJHVWUHEW ZHUGHQ" (QWVFKHLGXQJHQ� GLH VFKRQ LQ GHU OHW]WHQ 3KDVH GHV YRUDQJHJDQ�
JHQHQ HUVWHQ 3ODQXQJVSHULRGH JHWURIIHQ ZXUGHQ� KDWWHQ ]X .RUUHNWXUHQ XQG DXFK ]XU
$XVZHLWXQJ GHV 3URJUDPPV JHI�KUW� 9RU DOOHQ 'LQJHQ KDWWH DXFK LQ GHU ''5 HLQH 'HV�
LOOXVLRQLHUXQJ VWDWWJHIXQGHQ� ZLH VLH DXFK DXI GHU LQWHUQDWLRQDOHQ (EHQH VWDWWIDQG� 'LH ]X
ZHLW JHVWHFNWHQ =LHOH XQG KRFKJHVFKUDXEWHQ (UZDUWXQJHQ KLQVLFKWOLFK GHU /HLVWXQJVIl�
KLJNHLW GHU ('9�6\VWHPH PX�WHQ NRUULJLHUW ZHUGHQ� 'LH (QWVFKHLGXQJHQ GHV 0LQLVWHU�

�� =XU *U�QGXQJ GHU 6HNWLRQ gNRQRPLVFKH .\EHUQHWLN XQG 2SHUDWLRQVIRUVFKXQJ �g.2)� XQG ]X LKUHU 8PSUR�
ILOLHUXQJ ]XU 6HNWLRQ :LVVHQVFFKIWVWKHRULH XQG :LHVVHQVFKDIWVRUJDQLVDWLRQ �:72� >)8&��E@ VRZLH ]XP
6WUXNWXUSODQ GHU 6HNWLRQ :LVVHQVFKDIWVWKHRULH XQG :LVVHQVFKDIWVRUJDQLVDWLRQ PLW GHQ HQWVSUHFKHQGHQ *UXQG�
ODJHQJHELHWHQ XQG 6SH]LDOLVLHUXQJHQ >6&+��� 6� ��@ ZLUG DQ DQGHUHU 6WHOOH PHKU DXVJHI�KUW� =XP %HUHLFK
6\VWHPJHVWDOWXQJ XQG DXWRPDWLVLHUWH ,QIRUPDWLRQVYHUDUEHLWXQJ JHK|UWH PLW VHLQHU *U�QGXQJ DXFK HLQH JU|�HUH
3URMHNWJUXSSH� GLH LQ =XVDPPHQDUEHLW PLW )� 6WXFKOLN LQ 0DJGHEXUJ� GLH $UEHLW DP $XIEDX GHV /HLWXQJV� XQG
,QIRUPDWLRQVV\VWHP GHV 0LQLVWHULXPV I�U +RFK� XQG )DFKVFKXOZHVHQ EHJDQQ XQG XQV GDPLW DXFK ZHLWHUH
SUDNWLVFKH (UIDKUXQJ LQ GHU ,QIRUPDWLN�3URMHNWHQWZLFNOXQJ I�U )RUVFKXQJ XQG /HKUH HUP|JOLFKWH�
(V ZXUGHQ ([SHUWHQJUXSSHQ JHELOGHW� XP GDV Ä(LQKHLWVV\VWHP GHU HOHNWURQLVFKHQ 5HFKHQWHFKQLN³ �(6(5�� DQ
GHP DOOH VR]LDOLVWLVFKHQ /lQGHU DUEHLWVWHLOLJ DUEHLWHQ VROOWHQ� ]X NRQ]LSLHUHQ� 6FKRQ ���� KDWWH PDQ PLW GHU
8G665 �EHU GLH 0|JOLFKNHLW HLQHU HLQKHLWOLFKHQ Ä5HLKH³ �5MDG� JHVSURFKHQ� ���� EHVFKORVV GLH 6.5( DXI
9RUVFKODJ GHU ''5 �6HNWLRQ �� GLH *UXQGULFKWXQJ GHV 6\VWHPV� LP $XJXVW ���� ZXUGH GDV 7HFKQLVFKH .RQ�
]HSW GHV (6(5 YRP 5DW GHU &KHINRQVWUXNWHXUH DOV *UXQGULFKWXQJ GHU ZHLWHUHQ $UEHLW YHUDEVFKLHGHW�
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UDWHV �EHU �*UXQGOLQLHQ GHU 1XW]XQJ GHU HOHNWURQLVFKHQ 'DWHQYHUDUEHLWXQJ XQG 3UR]HV�
VRUHQ I�U GLH NRPSOH[H $XWRPDWLVLHUXQJ XQG 5DWLRQDOLVLHUXQJ� I�U GLH 3ODQSHULRGH YRQ
���������� YRP �� 0DL ���� EHU�FNVLFKWLJHQ GLH QHXH 6LWXDWLRQ XQG NRQ]HQWULHUWHQ GLH
.UlIWH DXI 3URMHNWH� GLH LQ N�U]HUHU =HLW� PLW JU|�HUHU (IIHNWLYLWlW MHW]W UHDOLVLHUW ZHUGHQ
N|QQHQ� :LH ELV ���� VWHKW DXFK MHW]W ELV ���� GHU (LQVDW] YRQ ('9$ LQ GHQ %HWULHEHQ
XQG GHQ (LQULFKWXQJHQ GHU 99% 05 LP 9RUGHUJUXQG� 'LH ('9$ VROOWHQ QXQ DEHU ]XU
LQWHQVLYHUHQ 3URGXNWLRQ HLQJHVHW]W ZHUGHQ� GLH YRUKDQGHQH 7HFKQLN PXVVWH LQWHQVLYHU
JHQXW]W ZHUGHQ� (V HUIROJWH HLQH UDGLNDOH 5HGXNWLRQ GHU XUVSU�QJOLFKHQ 3ODQ]LHOH I�U GLH
,QVWDOODWLRQ QHXHU 7HFKQLN XQG GHU GDPLW YHUEXQGHQHQ ,QYHVWLWLRQHQ� 'HU 6FKZHUSXQNW
ZLUG DXI GHP (LQVDW] GHU 3UR]H�UHFKHQWHFKQLN LP 3URGXNWLRQVSUR]H� JHOHJW >%(6��@�
>3(5��@� $QJHVWUHEW XQG HUUHLFKW ZHUGHQ )RUWVFKULWWH EHL GHU UHFKQHUJHVW�W]WHQ 9RUEH�
UHLWXQJ GHU 3URGXNWLRQ �$87(92�� �LQ GHU (OHNWURQLN GHU UHFKQHUJHVW�W]WH /HLWHUSODW�
WHQHQWZXUI�>0((@� 0LW GHP �� 3DUWHLWDJ GHU 6R]LDOLVWLVFKHQ (LQKHLWVSDUWHL 'HXWVFKODQGV
�6('� ZDU HLQH JHQHUHOOH 9HUlQGHUXQJ GHV SROLWLVFKHQ .XUVHV YHUEXQGHQ� (V ZXUGHQ
VWlUNHU GLH 0|JOLFKNHLWHQ XQG *UHQ]HQ GHU 5DWLRQDOLVLHUXQJ XQG $XWRPDWLVLHUXQJ EH�
DFKWHW XQG QHXH 3ULRULWlWHQ JHVHW]W� 'LHV IDQG LQVEHVRQGHUH LQ GHQ (QWVFKHLGXQJHQ GHV
0LQLVWHUUDWHV ]XU� �(UK|KXQJ GHU (IIHNWLYLWlW XQG ]XU ,PSOHPHQWLHUXQJ GHU HOHNWURQL�
VFKHQ 'DWHQYHUDUEHLWXQJ� >%(6��@ VHLQHQ $XVGUXFN� (V ZLUG HUNDQQW� GDVV GLH VRJ�
,QWHJULHUWHQ 6\VWHPH GHU DXWRPDWLVLHUWHQ ,QIRUPDWLRQVYHUDUEHLWXQJ �,6$,9� QLFKW LP�
SOHPHQWLHUW ZHUGHQ N|QQHQ� ,P *HJHQVDW] ]X GLHVHU 7DWVDFKH ZLUG GHU (LQVDW] GHU HOHN�
WURQLVFKHQ 'DWHQYHUDUEHLWXQJ DXI MHQHQ *HELHWHQ JHIRUGHUW� DXI GHQHQ PDQ LQ NXU]HU =HLW
HLQHQ HQWVSUHFKHQGHQ (UIROJ HUZDUWHQ NDQQ� :HLWHUKLQ ZLUG GHU =XVDPPHQDUEHLW PLW GHU
6RZMHWXQLRQ XQG GHQ DQGHUHQ VR]LDOLVWLVFKHQ /lQGHUQ HLQ JU|�HUHV *HZLFKW JHJHEHQ�
)�U DOOH /lQGHU ZXUGHQ YHUELQGOLFK 4XDOLILNDWLRQVDQIRUGHUXQJHQ I�U GLH &RPSXWHUVSH�
]LDOLVWHQ �$68�6SH]LDOLVWHQ � IRUPXOLHUW� =XU JOHLFKHQ =HLW ZLUG HLQH QHXH � 5DKPHQ�
NRQ]HSWLRQ I�U ('9� 3URMHNWHQWZLFNOXQJ� YHUDEVFKLHGHW >5$+��@� >5$7��@� >$12��@�
'LH (QWVFKHLGXQJ GHV 0LQLVWHUUDWHV �*UXQGOLQLHQ I�U GLH 1XW]XQJ GHU HOHNWURQLVFKHQ
'DWHQYHUDUEHLWXQJ ]XU (UI�OOXQJ GHU +DXSWDXIJDEHQ GHV )�QIMDKUSODQV ����������
EOHLEW GLH *UXQGODJH I�U GLH QHXH 2ULHQWLHUXQJ QDFK GHP �� 3DUWHLWDJ� 0LW GLHVHU (QW�
VFKHLGXQJ ZLUG IROJHQGH 2ULHQWLHUXQJ JHJHEHQ�� 'LH 'DWHQYHUDUEHLWXQJVWHFKQLN VROO LQ
K|KHUHP 0D�H HLQ 0LWWHO ]XU 5DWLRQDOLVLHUXQJ GHU 3URGXNWLRQVSUR]HVVH ZHUGHQ� 6LH VROO
VR LQ YHUVWlUNWHP 0D�H GHU (UK|KXQJ GHU 3URGXNWLYLWlW GHU $UEHLW GLHQHQ� >1,&��@�
>+$*��@� 'DPLW ZLUG NODU� GDVV GLH EHJRQQHQH $UEHLW IRUWJHVHW]W ZHUGHQ VROO� DEHU
]XJOHLFK GLH 5DWLRQDOLVLHUXQJ YRQ $UEHLWVSUR]HVVHQ GXUFK FRPSXWHUXQWHUVW�W]WH 6WHXH�
UXQJ HLQH VWlUNHUH %HWRQXQJ HUIlKUW� 'LHV EHGHXWHW� GDVV GLH 3ULRULWlWHQ EHL GHU (UK|KXQJ
GHU (IIHNWLYLWlW GHU 3URGXNWLRQ GXUFK (LQVDW] GHU 3UR]HVVUHFKHQWHFKQLN XQG 5HDOWLPH�
6\VWHPHQ LP 3URGXNWLRQVSUR]H� OLHJHQ >6&+��@� ,Q %H]XJ DXI GHQ (LQVDW] GHU HOHNWUR�
QLVFKHQ 'DWHQYHUDUEHLWXQJ DXI DQGHUHQ *HELHWHQ� VSH]LHOO GHQ (LQVDW] ]XU 8QWHUVW�W]XQJ
GHU /HLWXQJV� XQG 9HUZDOWXQJVDUEHLW ZXUGH PDQ VLFK LQWHUQDWLRQDO LPPHU PHKU GHV
6FKHLWHUQV GHU ,QWHJULHUWHQ 0DQDJHPHQW,QIRUPDWLRQVV\VWHPH �0,6¶V� EHZXVVW >$&.��@�
+HXWH� PLW GHU :HLWHUHQWZLFNOXQJ YRP 0DQDJHPHQW�,QIRUPDWLRQVV\VWHP �0,6� ]XP
([HFXWLYH ,QIRUPDWLRQVV\VWHPHQ �(,6� HLQH GXUFKDXV DQHUNDQQWH )HVWVWHOOXQJ >67(��@�
'DPDOV I�KUWH GLHVH MHGRFK ]X HLQHU JUR�HQ 8QVLFKHUKHLW EHL YLHOHQ (QWZLFNOHUQ XQG
$QZHQGHUQ�� (V JDE YHUVFKLHGHQH 9HUVXFKH HLQHU 1HXRULHQWLHUXQJ� 8QVHUH HUVWH .RQIH�
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UHQ] ]XU Ä2UJDQLVDWLRQ GHU ,QIRUPDWLRQVYHUDUEHLWXQJ³ DQ GHU +XPEROGW�8QLYHUVLWlW ]X
%HUOLQ KDWWH GDKHU GHQ 7LWHO� �1HXH :HJH GHU 'DWHQYHUDUEHLWXQJ"�� >)8&��@���

:LH VFKRQ JHVDJW� NDP HV MHGRFK DXV YHUVFKLHGHQHQ *U�QGHQ ]X NHLQHU ZLUNOLFKHQ WKHR�
UHWLVFKHQ 'LVNXVVLRQ �EHU GLH *U�QGH GHV 9HUVDJHQV GHU ,QWHJULHUWHQ 6\VWHPH GHU DXWR�
PDWLVLHUWHQ ,QIRUPDWLRQVYHUDUEHLWXQJ� 'LH GDPLW YHUEXQGHQH .RQ]HSWLRQ GHU 9ROODXWR�
PDWLVLHUXQJ DXFK K|KHUHU /HLWXQJVWlWLJNHLW X�D� 3UREOHPO|VXQJVSUR]HVVH ZLUG QLFKW
ZLUNOLFK KLQWHUIUDJW� 'LHV ZDU XQPLWWHOEDUHU $XVGUXFN HLQHV ZHLWHUKLQ YRUKHUUVFKHQGHQ
WHFKQRNUDWLVFKHQ 'HQNHQV� ZHOFKHV VLFK DXI HLQ UHLQ WHFKQLVFKHV 9HUVWlQGQLV GHU .\EHU�
QHWLN XQG GHU ,QIRUPDWLN VW�W]WH XQG VR QXU VHKU ]|JHUQG HLQH JUXQGVlW]OLFKH (UZHLWHUXQJ
GHU WKHRUHWLVFKHQ *UXQGODJHQ ]XOLH��

8P GHQ (UIRUGHUQLVVHQ ]XU 4XDOLIL]LHUXQJ XQG 5DWLRQDOLVLHUXQJ GHU /HLWXQJV� XQG /HL�
VWXQJVSUR]HVVHQ XQWHU GHQ QHXHQ JHVHOOVFKDIWOLFKHQ (QWZLFNOXQJVEHGLQJXQJHQ ]X HQW�
VSUHFKHQ ZXUGH LQ GHQ /lQGHUQ GHU VR]LDOLVWLVFKHQ 6WDDWHQJHPHLQVFKDIW HLQH VWUDWHJLVFKH
.RQ]HSWLRQ GHU 6FKDIIXQJ� Ä$XWRPDWLVLHUWHU 6\VWHPH GHU /HLWXQJ³ �$68� E]Z� 6WHXH�
UXQJ HQWZLFNHOW� 'LH $68�.RQ]HSWLRQ VDK HLQ KLHUDUFKLVFK JHVWXIWHV *HVDPWV\VWHP YRU�
'DPLW ZXUGH X� (� ZLHGHU VWDUN DQ GLH DOWH .RQ]HSWLRQ GHU 6FKDIIXQJ �DXWRPDWLVLHUWHU
/HLWXQJVV\VWHPH³ DQJHNQ�SIW � RKQH VLH ZLUNOLFK NULWLVFK �EHUSU�IW ]X KDEHQ� 'LH GDPLW
XQWHUVWHOOWH .RQ]HSWLRQ GHU 9ROODXWRPDWLVLHUXQJ DXFK K|KHUHU /HLWXQJVWlWLJNHLW X�D�
3UREOHPO|VXQJVSUR]HVVH ZLUG QLFKW ZLUNOLFK KLQWHUIUDJW�

:LU VWHOOHQ LP 9RUZRUW XQVHUHV %XFKHV� Ä,QIRUPDWLN XQG $XWRPDWLVLHUXQJ³ ]XU $68�
.RQ]HSWLRQ DEHU DXFK IHVW� Ä:HQQ PDQ EHU�FNVLFKWLJW� GDVV VLFK QLFKW QXU LQQHUKDOE
HLQHV /DQGHV� VRQGHUQ DXFK LQ GHQ VR]LDOLVWLVFKHQ /lQGHUQ DOV *DQ]HV XQWHUVFKLHGOLFKH
/HLWXQJVVWUXNWXUHQ XQG $UEHLWVRUJDQLVDWLRQHQ KHUDXVJHELOGHW KDEHQ� ZLUG PDQ HUPHVVHQ
N|QQHQ� ZLH NRPSOL]LHUW GLH 3UREOHPH GHU 'XUFKVHW]XQJ HLQHU HLQKHLWOLFKHQ 3ULPlURUJD�
QLVDWLRQ XQG GHU (QWZLFNOXQJ QDFKQXW]XQJVIlKLJHU RUJDQLVDWRULVFKHU XQG LQIRUPDWLRQHO�
OHU 7\SHQO|VXQJHQ ]X EHZlOWLJHQ VLQG�³>)8&��� 6� �@ $QJHVLFKWV GHU KLHU VFKRQ DQJH�
GHXWHWH 3UREOHP LVW GLH 5DWLRQDOLVLHUXQJ GHU 3URMHNWLHUXQJ XQG 3URJUDPPLHUXQJ GXUFK
GLH $QZHQGXQJ SUREOHPRULHQWLHUWHU 6\VWHPXQWHUODJHQ �326�� GHU VDFKJHELHWVRULHQWLHU�
WHQ 3URJUDPPLHUV\VWHPH �6236� XQG GHU YHUIDKUHQVRULHQWLHUWHQ 3URJUDPPLHUV\VWHPH

�� $XI GLHVHU .RQIHUHQ] XQG LQ GHQ 8QWHUODJHQ ]XU 9RUEHUHLWXQJ GLHVHU .RQIHUHQ] PDFKWHQ ZLU GHQ 9HUVXFK�
GXUFK HLQH JHQDXHUH %HVWLPPXQJ GHV *HJHQVWDQGHV GHU 5DWLRQDOLVLHUXQJ XQG $XWRPDWLVLHUXQJ� GXUFK HLQH
JHQDXHUH %HVWLPPXQJ GHU 0|JOLFKNHLWHQ XQG *UHQ]HQ GHU &RPSXWHUXQWHUVW�W]XQJ YRQ 3UREOHPO|VXQJVSUR]HV�
VHQ DXI K|KHUHQ /HLWXQJVHEHQHQ� GLH *U�QGH I�U GDV 6FKHLWHUQ GHU ,6$,9�6\VWHPH KHUDXV]XDUEHLWHQ XQG �QHXH
:HJH� I�U GHQ (LQVDW] GHU HOHNWURQLVFKHQ 'DWHQYHUDUEHLWXQJ I�U GLHVHQ %HUHLFK DXI]X]HLJHQ >)8&��@� *H�
JHQVWDQG GHU 5DWLRQDOLVLHUXQJ VLQG DOOHLQ GLH REMHNWLYLHUEDUHQ UDWLRQDOHQ +DQGOXQJHQ GHU 0HQVFKHQ XQG *H�
JHQVWDQG GHU $XWRPDWLVLHUXQJ GDUDXV DOOHLQ GLH REMHNWLYLHUEDUHQ XQG IRUPDOLVLHUEDUHQ PHQVFKOLFKHQ +DQGOXQ�
JHQ� 'LH ZHLW YHUEUHLWHWH 7KHVH YRQ GHU $XWRPDWLVLHUXQJ DOV K|FKVWH )RUP GHU 5DWLRQDOLVLHUXQJ HUZLHV VLFK
GDPLW DOV GXUFKDXV LUUHI�KUHQG� 'HQQ UDWLRQDOLVLHUEDU VLQG GHXWOLFK PHKU PHQVFKOLFKH +DQGOXQJHQ DOV DXWRPD�
WLVLHUEDU�>)8&��D@� >)8&��� 6� ��@� >)8&��� 6� ��� ± ���@� *HJHQVWDQG GHU $XWRPDWLVLHUXQJ VLQG GLH IRUPDOL�
VLHUEDUHQ 2SHUDWLRQHQ �$OJRULWKPHQ� XQG IRUPDOLVLHUEDUHQ ,QIRUPDWLRQHQ �'DWHQ�� G�K� GHU 2EMHNWEH]XJ� GLH
(LJHQVFKDIWHQ GHU 2EMHNWH XQG LKUH :HUWJU|�HQ VLQG HLQGHXWLJ IHVWJHOHJW� DXI ([WHQVLRQDOLWlWVEHUHLFKH DEJH�
ELOGHW�



���

�923V� >*5b��@ DOV HLQ EHVRQGHUHU (UIROJ ]X ZHUWHQ��� 'RFK ZXUGHQ DXFK *UHQ]HQ
LKUHU 9RUDXVVHW]XQJHQ GHXWOLFK� GLH YRP 0DLQVWUHDP MHGRFK ZHLWKLQ XQEHDFKWHW EOLH�
EHQ���

'LH YRP +HUVWHOOHU JHOLHIHUWHQ SUREOHPRULHQWLHUWHU 6\VWHPXQWHUODJHQ �326� P�VVHQ DQ
GLH VSH]LHOOHQ %HGLQJXQJHQ GHU $QZHQGHU DQJHSD�W ZHUGHQ� G�K� DXV GHU YDULDEOHQ 5RK�
IRUP P�VVHQ HUVW GLH VSH]LHOOHQ $QZHQGXQJVSURJUDPPH JHQHULHUW ZHUGHQ� 0LW GHU $Q�
SDVVXQJ JHKW DOVR GLH )HVWOHJXQJ DOOHU QRFK YDULDEOHQ *U|�HQ HLQKHU� 'LHV I�KUWH XQV ]X
GHU 8QWHUVFKHLGXQJ ]ZLVFKHQ YHUVFKLHGHQHQ 7\SHQ YRQ $,96� ]ZLVFKHQ VWDWLVFK RGHU
IOH[LEHO DXWRPDWLVLHUWHQ ,QIRUPDWLRQVYHUDUEHLWXQJVV\VWHPHQ �IOH[LEOH $,96� >)8&��� 6�
���II�@ XQG G\QDPLVFK DXWRPDWLVLHUWHQ ,QIRUPDWLRQVYHUDUEHLWXQJVV\VWHPHQ �G\QDPLVFKH
$,96�� >)8&�� 6� ���II�@� :LFKWLJH .ULWHULHQ VLQG I�U GLH 8QWHUVFKHLGXQJ� GLH $QSDV�
VXQJVIlKLJNHLW XQG GLH GDPLW YHUEXQGHQH 'HWHUPLQDWLRQ GHU $UEHLWVSUR]HVVH GXUFK GLH
6\VWHPH� 'LHVH (QWZLFNOXQJ EDKQWH VLFK GDPDOV HUVW DQ���

$XVJHKHQG YRQ GHQ HQWVFKHLGHQGHQ =LHOHQ GHU ,QWHQVLYLHUXQJ GHU 3URGXNWLRQ XQG GHU
9HUEHVVHUXQJ GHU 3ODQXQJV� XQG /HLWXQJVWlWLJNHLW� GHQ 1RWZHQGLJNHLWHQ GHU 8QWHUVW�W�
]XQJ GHU NUHDWLYHQ $UEHLWHQ ZHUGHQ GLH 3ULRULWlWHQ QHX GHILQLHUW� DXI GLH LQVEHVRQGHUH
GHU 9(% 0DVFKLQHOOHV 5HFKQHQ VHLQ &RPSXWHUSRWHQ]LDO NRQ]HQWULHUHQ VROO >0,&��@�
6ROFKH 3ULRULWlWHQ ZHUGHQ LQ )ROJHQGHP JHVHKHQ� (LQH DOOJHPHLQH 0HWKRGRORJLH I�U GLH
(QWZLFNOXQJ YRQ 3URJUDPPV\VWHPHQ XQG �SDNHWHQ LVW ]X HQWZLFNHOQ� XP GLH 1DFKQXW�
]XQJ ]X YHUEHVVHUQ XQG GHQ $XVWDXVFK YRQ 6RIWZDUH ]X YHUHLQIDFKHQ� 5RERWURQ ZDU I�U

�� 6R NRQQWH 5� *UlVVOHU� DOV GHU GDPDOV I�U GLHVH (QWZLFNOXQJ 9HUDQWZRUWOLFKH� DXI &KHPQLW]HU 7DJXQJ ]XU
Ä*HVFKLFKWH GHU ,QIRUPDWLN LQ GHU ''5³ ]X 5HFKW IHVWVWHOOHQ� GDVV PLW GHQ Ä6236³� HLQVFKOLH�OLFK GHU (U�
NHQQWQLVVH DXV GHQ Ä7\SHQSURMHNW³�9HUVXFKHQ� HLQ JUXQGOHJHQGHV .RQ]HSW HQWZLFNHOW ZXUGH� ZHOFKHV YRQ
6$3 HUVW (QGH GHU ��HU -DKUH EHJRQQHQ KDW XQG DXFK QDFK GHU :HQGH ]XU hEHUQHKPH HLQHV JURVVHQ 7HLOV GHU
EHL 5RERWURQ DQ GLHVHU (QWZLFNOXQJ %HWHLOLJWHQ JHI�KUW KDW�
�� 0LW GHU 3URSDJLHUXQJ GHV 6RIWZDUH�(QJLQHHULQJV� LP 6LQQH GHV DXI GHU 1DWR�.RQIHUHQ] ]XU hEHUZLQGXQJ
GHU 6RIWZDUH�.ULVH VFKRQ LQ GHQ ��HU -DKUHQ HQWZLFNHOWHQ .RQ]HSWV� DEHU YRU DOOHP PLW GHU (QWZLFNOXQJ
SUREOHPRULHQWLHUWHU 6\VWHPXQWHUODJHQ �326�� ZXUGH I�U GLH 0RGHOOLHUXQJ XQG 5DWLRQDOLVLHUXQJ GHV 6RIWZDUH�
HQWZXUIV XQG GHU 3URJUDPPLHUXQJ VHKU JUR�H )RUWVFKULWWH HU]LHOW� =XJOHLFK ZXUGH XQV MHGRFK GLH *UHQ]HQ
GLHVHV $QVDW]HV GHXWOLFK� 'LH *UHQ]HQ WUDWHQ GRUW ]XWDJH� ZR GLH LPSOL]LWHQ 9RUDXVVHW]XQJ QLFKW PHKU ]XWUDIHQ�
'LHV JDOW VSH]LHOO I�U 3UREOHPO|VXQJVSUR]HVVH DXI K|KHUHQ /HLWXQJVHEHQHQ� LQ GHU 0HGL]LQ XQG LP *HVXQG�
KHLWVZHVHQ VRZLH LQ GHU )RUVFKXQJ X� D *HELHWHQ� 'HQQ I�U VROFKH 3UREOHPO|VXQJVSUR]HVVH LVW FKDUDNWHULVWLVFK�
GDVV HLQ :LVVHQVO�FNH EHVWHKW� VR GDVV VLH NUHDWLYH XQG NRRSHUDWLYH $QWHLOH DXIZHLVHQ� VR GD� VLH QLFKW GXUFK�
JlQJLJ IRUPDOLVLHUEDU XQG GDPLW DXFK QLFKW YROOVWlQGLJ DXWRPDWLVLHUEDU VLQG� :LH GHXWOLFK ZXUGH WUDIHQ GLH
9RUDXVVHW]XQJ LQVEHVRQGHUH DXFK GRUW QLFKW ]X� ZR GLH ,QIRUPDWLRQVV\VWHPH LQ XQG I�U 2UJDQLVDWLRQHQ IXQNWL�
RQLHUHQ VROOWHQ� LQ GHQHQ VLFK GLH $QIRUGHUXQJHQ DQ GLH 6RIWZDUHSURGXNWH VWlQGLJ lQGHUWHQ� GLH 1XW]XQJ GHU
,QIRUPDWLRQVV\VWHPH LKUH XQPLWWHOEDUH ,QWHJUDWLRQ LQ GLH $UEHLWVSUR]HVVH YRQ ,QGLYLGXHQ XQG *UXSSHQ YHU�
ODQJWH� )�U GLH *HZLQQXQJ HLQHU YRP 0DLQVWUHDP DEZHLFKHQGHQ .RQ]HSWLRQ ZDU VRPLW DXFK GLH (UNHQQWQLV
ZLFKWLJ� GDV HV JLOW GLH JHVFKDIIHQH QHXH 2UJDQLVDWLRQ� GLH JHZRQQHQ PDVFKLQHOOHQ 2SHUDWLRQHQ ZLHGHU LQ GLH
.RPSOH[LWlW GHU PHQVFKOLFKHQ 7lWLJNHLW� LQ GLH EHWULHEOLFKH 2UJDQLVDWLRQ DOV *DQ]HP ]X LQWHJULHUHQ� (V ZXUGH
QRWZHQGLJ HLQHQ $QVDW] ]X ILQGHQ� GHU HV HUP|JOLFKW WHFKQLVFKH� DUEHLWVZLVVHQVFKDIWOLFKH XQG RUJDQLVDWLRQV�
ZLVVHQVFKDIWOLFKH (UNHQQWQLVVH ]X LQWHJULHUHQ�
�� 6ROFK .ULWHULHQ ZHUGHQ DXFK KHXWH� ]�%� JHJHQ�EHU 6\VWHPHQ YRQ 6$3� JHOWHQG JHPDFKW� 6R XQWHUVFKHLGHW
*� *U\F]DQ LQ VHLQHU $UEHLW >*5<��@ GHXWOLFK ]ZLVFKHQ 6\VWHPHQ GLH GHQ $UEHLWVSUR]H� SUDNWLVFK YROOVWlQGLJ
VWHXHUQ XQG 6\VWHPHQ GLH GHQ $UEHLWVSUR]HVV VR XQWHUVW�W]HQ� GD� P|JOLFKVW NHLQH 3UlGHWHUPLQDWLRQ GXUFK GHQ
YRUJHJHEHQ $OJRULWKPXV HUIROJW� 'LHVHV LP 5DKPHQ GHV :$0�$QVDW]HV �:HUN]HXJ�$XWRPDW�0DWHULDO�
HQWZLFNHOWH .RQ]HSW PDFKW GHXWOLFK� GDVV QRWZHQGLJHU :HLVH XQWHUVFKLHGOLFKH +HUDQJHKHQVZHLVHQ HQWZLFNHOW
ZHUGHQ P�VVHQ� ZLOO PDQ VSH]LHOO TXDOLIL]LHUWH $UEHLW XQWHUVW�W]HQ >=h/��@�



���

GLH Ä6RIWZDUHWHFKQRQRORJLH³ GHU ''5 ]XVWlQGLJ� 'DU�EHU�KLQDXV JDEH HV 6WDDWVSODQ�
WKHPHQ �EHU GLH DXFK ZHLWHUH ,QVWLWXWLRQHQ LQ GLH (QWZLFNOXQJVDXIJDEHQ HLQJHEXQGHQ
ZXUGHQ� ���� ZXUGHQ GLH 6\VWHPH 5RERWURQ ��������� LQ GLH )HUWLJXQJ �EHUJHOHLWHW�
GLH LQ HLQHU 9DULDQWH DXFK DOV 3UR]HVVUHFKQHU ]XP (LQVDW] NDPHQ� %HGDUIVGHFNHQG ELV
����� (WZDV GXUFKDXV %HVRQGHUHV I�U GLH ''5�

'LH ZDFKVHQGH (LQVLFKW� GHQ %HWULHE QLFKW DOV HLQ WHFKQLVFK�N\EHUQHWLVFKHV� VRQGHUQ DOV
VR]LDOHV 6\VWHP ]X YHUVWHKHQ� I�KUWH ]X HLQHU YHUVWlUNWHQ +LQZHQGXQJ ]XU 2UJDQLVDWL�
RQVN\EHUQHWLN >*8'��@� ,VW MHGRFK HLQPDO GHU %OLFN GDI�U JH|IIQHW� GDVV EHL MHGHU $Q�
ZHQGXQJ YRQ 6RIWZDUH� VSH]LHOO DXFK EHL GHU $QZHQGXQJ SUREOHPRULHQWLHUWHU 6\VWH�
PXQWHUODJHQ �326�� LKUH ,QWHJUDWLRQ LQ GLH PHQVFKOLFKHQ +DQGOXQJV]XVDPPHQKlQJH
HUIRUGHUOLFK ZLUG� PX� PDQ VLFK GHU 1RWZHQGLJNHLW HLQHU $UEHLWV� XQG 2UJDQLVDWLRQV�
ZLVVHQVFKDIWOLFKHQ )XQGLHUXQJ EHZX�W ZHUGHQ� �� 'XUFK GLH (QWVFKHLGXQJ GHV 0LQLVWHU�
UDWHV YRP ��� 'H]HPEHU ���� PXVV GLH 1XW]XQJ GHU ('9 LQ GLH 3OlQH I�U GLH (QWZLFN�
OXQJ YRQ :LVVHQVFKDIW XQG 7HFKQLN GHU %HWULHEH DXIJHQRPPHQ ZHUGHQ� :HLWHUKLQ ZLUG
DXI HLQH HQJHUH =XVDPPHQDUEHLW PLW GHU 6RZMHWXQLRQ RULHQWLHUW� (V ZLUG HLQ HQWVSUH�
FKHQGHU %HVFKOXVV ]XU =XVDPPHQDUEHLW ]ZLVFKHQ GHU 8G665 XQG GHU ''5 JHIDVVW
>%5(��@�

%� 'LH ]ZHLWH 3KDVH ����� ELV ����� � 9HUVWlUNWH 8QWHUVW�W]XQJ YRQ 3UREOHPO|�
VXQJVSUR]HVVHQ GXUFK 'LDORJJHVWDOWXQJ

)�U GLH 3HULRGH GHV )�QIMDKUSODQV YRQ ���� ELV ����� KDWWH GLH ''5 VLFK �ZLH WHLOV DXFK
VFKRQ YRUKHU� IROJHQGH =LHOH JHVWHOOW� �� (UK|KXQJ GHU 3URGXNWLRQ� �� 9HUPHKUXQJ XQG
9HUEHVVHUXQJ GHU 'LHQVWOHLVWXQJHQ I�U GLH %HY|ONHUXQJ� �� (UK|KXQJ GHU 0DWHULDO|NR�
QRPLH� �� EHVVHUH 1XW]XQJ GHU YRUKDQGHQHQ 3URGXNWLRQVDQODJHQ� �� (LQVSDUXQJ DQ $U�
EHLWVNUlIWHQ� �� &RPSXWHUXQWHUVW�]WH (QWVFKHLGXQJVYRUEHUHLWXQJ XQG �ILQGXQJ� �� 9HU�
EHVVHUXQJ GHU $UEHLWVEHGLQJXQJHQ� �� 3DUWL]LSDWLRQ GHU 0HQVFKHQ DQ GHU 3ODQXQJ XQG
/HLWXQJ�

=XU (UUHLFKXQJ DOO GLHVHU =LHOYRUVWHOOXQJHQ VROOWH GLH HOHNWURQLVFKH 'DWHQYHUDUEHLWXQJ
HLQH PHKU RGHU ZHQLJHU JUR�H 5ROOH VSLHOHQ� 'LH %HVFKO�VVH GHV ,;� 3DUWHLWDJHV GHU 6('
JHEHQ QXU ZHQLJ SROLWLVFKH 2ULHQWLHUXQJ KLQVLFKWOLFK ('9�$QZHQGXQJ I�U GHQ =HLWUDXP

�� 0LW XQVHUHU VWlUNHUHQ +LQZHQGXQJ ]X GHQ VR]LDOHQ $VSHNWHQ GHU ,QIRUPDWLN XQG GHU (UNHQQWQLV� GD� HV EHL
GHU ,QIRUPDWLRQVV\VWHPJHVWDOWXQJ XQG 6RIWZDUHHQWZLFNOXQJ LQVEHVRQGHUV DXFK XP GLH ,QWHJUDWLRQ GHU PDVFKL�
QHOOHQ 2SHUDWLRQHQ LQ GLH $UEHLWVSUR]HVVH XQG GLH VR]LDOH 2UJDQLVDWLRQ DOV *DQ]HP JHKHQ PX�� HQWVWDQG GDV
Ä2UJZDUHNRQ]HSW³ >)8&��� 6� �������@� >'2%��� 6� ���� ��� XQG 6� �������@ XQG GDU�EHU KLQDXVJHKHQG GHU
*HGDQNH GHU (QWZLFNOXQJ HLQHU 'LV]LSOLQ� Ä2UJDQLVDWLRQ GHU ,QIRUPDWLRQVYHUDUEHLWXQJ³ RGHU HLQHU Ä2UJDQLVD�
WLRQVLQIRUPDWLN³� ZLH GLHV YRQ 5RE .OLQJ LQ GHQ 86$ JHIRUGHUW XQG LQ XQVHUHU $UEHLWVJUXSSH Ä&RPSXWHU DQG
:RUN³ LP 7&� GHU ,),3 Ä,QWHUDFWLRQV EHWZHHQ &RPSXWHU DQG 6RFLHW\³ YHUWUHWHQ ZXUGH� (V ZXUGH DXFK LP
,,$6$ SURSDJLHUW XQG VSlWHU YRQ GRUW� YHUEXQGHQ PLW GHU )RUGHUXQJ GHU %LOGXQJ HLQHV LQWHUQDWLRQDOHQ 2UJZD�
UHLQVWLWXWV� YRQ GHU 3URJQRVHJUXSH �)$67� )RUHFDVWLQJ DQG $VVHVVPHQW LQ 6FLHQFH DQG 7HFKQRORJLH� GHU
(XURSlLVFKHQ :LUWVFKDIWVJHPHLQVFKDIW DXIJHJULIIHQ >)$6@� ,Q GHP )$67�5HSRUW ± 'LH =XNXQIW EHJLQQW PLW
3URMHNWHQ � ZLUG GDV 2UJZDUHNRQ]HSW DOV HQWVFKHLGHQGHV 0LWWHO ]XU 9HUPHLGXQJ YRQ 5LVLNHQ EHLP (LQVDW] YRQ
,QIRUPDWLRQV� XQG .RPPXQLNDWLRQVWHFKQRORJLHQ� VSH]LHOO LP =XVDPPHQKDQJ PLW GHU (QWZLFNOXQJ ORNDOHU XQG
JOREDOHU 1HW]H HPSIRKOHQ� 9HUJO� DXFK >/$8��E@� >6&+��� 6� �����@� 'DV 7&� KDW VHLQHQ GLHVMlKULJHQ :HOW�
NRQJUVV +&&� GHU (ULQQHUXQJ DQ 5� .OLQJ XQG GDPLW GHU (QWZLFNOXQJ GHU 2UJDQLVDWLRQV� E]Z� Ä6RFLDO ,QIRU�
PDWLFV³� DOV GHP QRFK XPIDVHQGHUHQ .RQ]HSW� JHZLGPHW >%(5� ����@�



���

���������� =XU 0LNURHOHNWURQLN ZLUG QLFKWV DXVJHVDJW� YRQ GHU 5HFKHQWHFKQLN ZLUG HLQH
9HUEHVVHUXQJ GHU $XVODVWXQJ XQG )XQNWLRQVVLFKHUKHLW VRZLH GLH DXVUHLFKHQGH %HUHLW�
VWHOOXQJ YRQ 6\VWHPXQWHUODJHQ JHIRUGHUW�

,Q GHU 'LUHNWLYH >',5��� 6� ���@ ZLUG QRFK JHIRUGHUW� PLWWHOV ('9$ GHQ 9HUZDOWXQJV�
DXIZDQG ]X YHUPLQGHUQ� (QWVFKHLGXQJHQ VDFKNXQGLJHU ]X WUHIIHQ� GLH RSHUDWLYH /HLWXQJ
XQG 3ODQXQJ VRZLH 3URGXNWLRQVGXUFKI�KUXQJ ]X YHUEHVVHUQ�

,Q $EZHLFKXQJ �XQG DXFK ,QWHUSUHWDWLRQ� VROFKHU 'LUHNWLYHQ VWHOOWHQ ZLU XQV GLH $XIJDEH
YRU DOOHP GHP (LQVDW] GHU 7HFKQLN ]XU 8QWHUVW�W]XQJ YRQ 3UREOHPO|VXQJVSUR]HVVHQ LQ
GHU K|KHUHQ /HLWXQJVWlWLJNHLW ZHLWHUKLQ JU|�WH $XIPHUNVDPNHLW ]X VFKHQNHQ>*/8��@�
(V JDOW GHXWOLFK ]X PDFKHQ� GDVV HV QLFKW P|JOLFK LVW� PLW GHQ ELVKHULJHQ 0HWKRGHQ GHU
|NRQRPLVFKHQ �0DVVHQ�� 'DWHQYHUDUEHLWXQJ DQ GLH 8QWHUVW�W]XQJ YRQ 3UREOHPO|VXQJV�
SUR]HVVHQ KHUDQ]XJHKHQ� 'LH ELVKHULJH .RQ]HSWLRQHQ HLQHU VWDWLVFKHQ XQG IOH[LEOHQ
$XWRPDWLVLHUXQJ PX�WH HUJlQ]W ZHUGHQ GXUFK HLQ .RQ]HSW GHU ÄG\QDPLVFKHQ $XWRPDWL�
VLHUXQJ³� (LQH VROFKH )RUP GHU $XWRPDWLVLHUXQJ KDWWH VSH]LHOO VWUXNWXULHUWH 'DWHQEDQNHQ
XQG 'LDORJYHUDUEHLWXQJ ]X 9RUDXVVHW]XQJ >)8&��E@� >)8&��@� ��

(V LVW RIIHQVLFKWOLFK� GDVV GLH 2UJDQLVDWLRQ GHU /|VXQJVYRUDXVVHW]XQJHQ� GLH 2UJDQLVD�
WLRQ GHU 6RIWZDUHQXW]XQJ EHL VWDWLVFKHQ XQG EHL IOH[LEOHQ $,96 DXI GLH $EDUEHLWXQJ
VFKHPDWLVFKHU $XIJDEHQ JHULFKWHW LVW� (UVW GDV G\QDPLVFK $,96 NDQQ GDU�EHU KLQDXV
QLFKWVFKHPDWLVFKH� LP 3UREOHPO|VXQJVSUR]H� HUVW QHX DXIWUHWHQGH $XIJDEHQ EHZlOWLJHQ�
+LQVLFKWOLFK GHU 2UJDQLVDWLRQ GHU ,QIRUPDWLRQVYHUDUEHLWXQJ E]Z� GHU 2UJDQLVDWLRQ 6RIW�
ZDUHQXW]XQJ >3$3����@ ZLUG GDKHU XQWHUVFKLHGHQ ]ZLVFKHQ� D� 6WDQGDUWLVLHUWH 9RUDXV�
VHW]XQJHQ E� 9RUDXVVHW]XQJVVHONWLRQ E]Z� JHQHULHUXQJ DXV DOOJHPHLQHQ 9RUDXVVHW]XQ�
JHQ XQG F� 9RUDXVVHW]XQJVNRQVWUXNWLRQ� +LHU LVW GLH .RPPXQLNDWLRQ LQ GHU :LVVHQVJH�
PHLQVFKDIW� GLH 8QWHUVW�W]XQJ GXFK HLQH ,QIRUPDWLRQV�]HQWUDOH RGHU HLQHQ :LVVHQVEURN�
NHU ZLFKWLJ >)8&����� )8&����@���

�� (V ZXUGH YRQ XQV DXFK QRFK ]ZLVFKHQ GLUHNWHP 'LDORJ XQG LQGLUHNWHP 'LDORJ �EHU HLQH VSH]LHOOH 2UJDQLVD�
WLRQVIRUP ± HLQH ,QIRUPDWLRQV]HQWUDOH ± XQWHUVFKLHGHQ� 'LHV IDQG VSH]LHOO DXI GHP ,,$6$�:RUNVKRS RQ 'DWD
&RPPXQLFDWLRQ %HDFKWXQJ >)8&��F@ 'DYLV� GHU EULWLVFKH (QWZLFNOHU GHV ÄSDFNHW VZLWFKLQJ³� KRE LQ GHU
'LVNXVVLRQ KHUYRU� Ä:HQQ GDV WHFKQLVFKH 1HW] HLQPDO VWHKW� ZLUG GDV 1HW] GHU ,QIRUPDWLRQV]HQWUDOHQ GDV
HLJHQWOLFKH 1HW] VHLQ�³ :LH ZLU KHXWH ZLVVHQ� KDWWH -� /LFNOLHGHU LP =XVDPPHQKDQJ PLW GHU (QWZLFNOXQJ GHV
$53$�1HWV HLQH lKQOLFKH 9RUVWHOOXQJ PLW GHU %LOGXQJ YRQ Ä7KLQNLQJ &HQWHUV³ HQWZLFNHOW� $XI MHGHQ )DOO
VWDQGHQ ZLU PLW GHP HQWZLFNHOWHQ .RQ]HSW GHU ÄG\QDPLVFKHQ $XWRPDWLVLHUXQJ³ >)8&��@ SO|W]OLFK PLWWHQ LQ
GHP JHUDGH EHJLQQHQGHQ� VLFK �EHU -DKUH QRFK KLQ]LHKHQGHQ� .DPSI XP HLQHQ 3DUDGLJPHQZHFKHVHO� 9RP
9HUVWlQGQLV GHV &RPSXWHUV DOV .RQNXUUHQWHQ GHV 0HQVFKHQ� ]X HLQHP 9HUVWlQGQLV HLQHU VLQQYROOHQ .RPELQD�
WLRQ GHU MHZHLOV VSH]LILVFKHQ /HLVWXQJHQ YRQ $XWRPDW XQG 0HQVFK ]X HLQHU QRFK OHLVWXQJVIlKLJHUHQ (LQKHLW �
�� )�U GLH 0DVVHQGDGHQYHUDUEHLWXQJ LVW GLH $EDUEHLWXQJ VFKHPDWLVFKHU $XIJDEHQ FKDUDNWHULVWLVFK� 6LH N|QQHQ
DOV IHVW SURJUDPPLHUWH $EOlXIH GXUFK GHQ $XWRPDWHQ UHDOLVLHUW ZHUGHQ� :HUGHQ 'DWHQYHUDUEHLWXQJVDXIJDEHQ
DOV HLQPDOLJH .RPELQDWLRQ YRQ 'DWHQ XQG $OJRULWKPHQ IRUPXOLHUW� GDQQ VSUHFKHQ ZLU YRQ QLFKWVFKHPDWLVFKHQ
$XIJDEHQ� $XFK VLH VLQG IRUPDOLVLHUEDUH 7HLOSUR]HVVH GHU 5RXWLQHWlWLJNHLW� ,KU $XIWUHWHQ LVW DEHU ]XYRU QLFKW
EHNDQQW� GHQQ VLH WUHWHQ HUVW LP 9HUODXIH GHV 3UREOHPO|VXQJVSUR]HVVHV DXI� :LU QHQQHQ HLQH $XWRPDWLVLHUXQJ
GHU ,QIRUPDWLRQVYHUDUEHLWXQJ LPPHU GDQQ G\QDPLVFK� ZHQQ QHXDUWLJH ,QIRUPDWLRQVYHUDUEHLWXQJVDXIJDEHQ DXV
HLQHU YRUKDQ�GHQHQ 0HQJH YRQ 'DWHQ XQG 3URJUDPPEDXVWHLQHQ LP 9HUODXIH HLQHV NRQNUHWHQ 3UREOHPEHDUEHL�
WXQJV� XQG O|VXQJVSUR]HVVHV VHOHNWLHUW�NRPELQLHUW RGHU JHQHULHUW ZHUGHQ N|QQHQ� 'LHVH .RQ]HSWLRQ HLQHV
$,96�7\SV LVW VSH]LHOO DXI GLH 8QWHUVW�W]XQJ GHU K|KHUHQ /HLWXQJVWlWLJNHLW JHULFKWHW� :LH VLFK ]HLJHQ Ol�W� JLOW
GLHV MHGRFK I�U DOOH ZLVVHQVLQWHQVLYHQ $UEHLWVSUR]HVVH� GLH VLFK LQIRUPDWLRQHOO DOV 3UREOHPO|VXQJVSUR]HVV
FKDUDNWHULVLHUHQ ODVVHQ� �YHUJO� )� )XFKV�.LWWRZVNL� :� 3ULQ]� ����� >)8&����@



���

'LH ZHLWHUH TXDQWLWDWLYH XQG TXDOLWDWLYH (QWZLFNOXQJ GHU $QZHQGXQJ GHU HOHNWURQLVFKHQ
'DWHQYHUDUEHLWXQJ LQ GHU ''5 PDFKWH HV HUIRUGHUOLFK� ZHLWHUH $XVELOGXQJVP|JOLFK�
NHLWHQ DQ GHQ 8QLYHUVLWlWHQ XQG +RFKVFKXOHQ ]X VFKDIIHQ� 'DU�EHU KLQDXV ZXUGHQ =HQ�
WUHQ I�U GLH :HLWHUELOGXQJ JHVFKDIIHQ� XP GLH &RPSXWHUVSH]LDOLVWHQ PLW GHQ QHXVWHQ
(QWZLFNOXQJHQ YHUWUDXW ]X PDFKHQ� ,P 0DVFKLQHQEDX GHU ''5 ZHUGHQ 1& �QXPHULF
FRQWURO� $QODJHQ LP JU|�HUHQ 8PIDQJ HLQJHVHW]W� $QGHUHQ %UDQFKHQ GHU ,QGXVWULH �7H[�
WLO XQG 'UXFN� IROJHQ�

8P GLH 3URJUDPPLHUXQJ ]X UDWLRQDOLVLHUHQ� ZLUG GDV 6RIWZDUHHQJLQHHULQJ YHUEUHLWHW�
'LHV HUIROJWH LP :HVHQWOLFKHQ HQWVSUHFKHQG GHP VLFK� VHLW GHQ ��HU -DKUHQ� DOV GLH (QW�
ZLFNOXQJ LPPHU JU|�HUHU 6RIWZDUHV\VWHPH LPPHU SUREOHPDWLVFKHU ZXUGH �VRJ� 6RIWZD�
UHNULVH� HQWZLFNHOQGH� KHXWH DOV WUDGLWLRQHOO RGHU NODVVLVFK ]X EH]HLFKQHQGHQ� 6RIWZD�
UHHQJLQHHULQJ� $OVR HQWVSUHFKHQG GHQ DXI GHU 1$72�.RQIHUHQ] LQ *DUPLVFK ������
JHJHEHQHQ (PSIHKOXQJHQ� 'LHVHP NODVVLVFKHQ 6RIWZDUH (QJHQHHULQJ ZDU GLH ,GHDOYRU�
VWHOOXQJ LQKlUHQW� GDVV 6RIWZDUHHQWZLFNOXQJ HLQ 7UDQVIRUPDWLRQVSUR]HVV YRQ IRUPDOHQ
%HVFKUHLEXQJHQ ZlUH� 'HP PXVVWHQ ZLU VFKRQ DXI GHU *UXQGODJH GHU YRQ XQV DXV GHQ
(UIDKUXQJHQ GHU PRGHUQHQ 1DWXUZLVVHQVFKDIWHQ� HQWZLFNHOWHQ 'HWHUPLQLVPXVNRQ]HS�
WLRQ >)8&��E@ NULWLVFK JHJHQ�EHU VWHKHQ� $EHU LQVEHVRQGHUH DXIJUXQG GHU (UIDKUXQJHQ
GHV 6FKHLWHUQV HLQHU 5HLKH YRQ $XWRPDWLVLHUXQJSURMHNWHQ EHJDQQHQ ZLU LP %HUHLFK
Ä6\VWHPJHVWDOWXQJ XQG DXWRPDWLVLHUWH ,QIRUPDWLRQVYHUDUEHLWXQJ³ DQ HLQHU 0HWKRGRORJLH
I�U HLQH ÄNRPSOH[H� QXW]HUEH]RJHQH ,QIRUPDWLRQVV\VWHPJHVWDOWXQJ XQG 6RIWZDUHHQW�
ZLFNOXQJ³ ]X DUEHLWHQ� 0LW GHP %HJULII ÄNRPSOH[³ ZXUGH VSH]LHOO GLH (LQEH]LHKXQJ
DUEHLWV� XQG RUJDQLVDWLRQVZLVVHQVFKDIWOLFKHU (UNHQQWQLVVH DQJHVSURFKHQ� PLW GHP %H�
JULII GHU 1XW]HUEH]RJHQKHLW VROOWH VSH]LHOO DXI GLH 1RWZHQGLJNHLW GHU 1XW]HUSDUWL]LSD�
WLRQ� DXI GLH /HUQ� XQG 'LVNXVVLRQVSUR]HVVH ]ZLVFKHQ GHQ DP (QWZLFNOXQJVSUR]HVV
%HWHLOLJWHQ YHUZLHVHQ ZHUGHQ� 'LH $UEHLW DQ GHU 0HWKRGLN GHU ,QIRUPDWLRQVV\VWHPJH�
VWDOWXQJ ZDU HQJ YHUEXQGHQ PLW GHU +LQZHQGXQJ ]XP VR]LDOHQ $VSHNW GHU ,QIRUPDWLN�
'LHV ZXUGH LP %HUHLFK Ä6\VWHPJHVWDOWXQJ XQG DXWRPDWLVLHUWH ,QIRUPDWLRQVYHUDUEHLWXQJ³
GHU 6HNWLRQ :LVVHQVFKDIWVWKHRULH XQG :LVVHQVFKDIWVRUJDQLVDWLRQ GHU +XPEROGW�
8QLYHUVLWlW ]X HLQHP ]HQWUDOHQ )RUVFKXQJVYRUKDEHQ� ZDV GDGXUFK EHJ�QVWLJW ZDU� GDVV
GLH 6HNWLRQ PLW LKUHU *U�QGXQJ LQWHUGLV]LSOLQlU DXVJHULFKWHW ZDU XQG YRQ %HJLQQ DQ� DOV
6HNWLRQ ÄgNRQRPLVFKH .\EHUQHWLN XQG 2SHUDWLRQVIRUVFKXQJ³ GDV =LHO YHUIROJWH� GLH
VR]LDOZLVVHQVFKDIWOLFKH� RUJDQLVDWLRQVZLVVHQVFKDIWOLFKH (LQEHWWXQJ GHU ÄPRGHUQHQ 0H�
WKRGHQ GHU /HLWXQJVWlWLJNHLW³� .\EHUQHWLN� 2SHUDWLRQVIRUVFKXQJ XQG 'DWHQYHUDUEHLWXQJ�
ZLVVHQVFKDIWOLFK ]X XQWHUVW�W]HQ� (LQ VWDUNHU $QVWR� I�U GLHVH +LQZHQGXQJ ]X GHQ
VR]LDOHQ $VSHNWHQ GHU ,QIRUPDWLN NDP MHGRFK YRQ DX�HQ� GXUFK GLH ,QLWLDWLYHQ GHU ,),3�
VSH]LHOO LKUHV 3UlVLGHQWHQ� +HLQ] =HPDQHN >=(0��� 6� ���I�@ GXUFK GLH YRQ LKP XQG
GHP *HZHUNVFKDIWVI�KUHU )UHG 0DUJXOLV LQLWLLHUWH 627$&�.RQIHUHQ] LQ %XGDSHVW ��

������� GLH ]XJOHLFK GHU 9RUEHUHLWXQJ GHU ,),3�.RQIHUHQ] Ä+XPDQ &KRLFH DQG &RPSX�
WHU ,,³ GHU ,),3 GLHQWH >)8&��� 6� �����@�

�� $XFK ZHQQ GLH .RQIHUHQ]� ZLH +� =HPDQHFN � 6����� IHVWVWHOOW� ]X NHLQHP 7DJXQJVEDQG I�KUWH� VHL GRFK �
DQJHPHUNW� GDVV ]XPLQGHVW HLQ 7HLO GHU %HLWUlJH LQ GHU =HLWVFKULIW �&RPSXWHU LQ ,QGXVWU\� SXEOL]LHUW ZXUGHQ�
6R DXFK XQVHU %HLWUDJ� >)8&��� 6� ���� ���@
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��� 'HU GULWWH +DXSWDEVFKQLWW ����� ELV ����� � 0RGHUQH ,QIRUPDWLRQVWHFKQRORJLHQ
XQG LQWHQVLY HUZHLWHUWH 5HSURGXNWLRQ

'LHVHU GULWWH +DXSWDEVFKQLWW �YRQ ���������� LVW FKDUDNWHULVLHUW GXUFK� GHQ hEHUJDQJ ]XU
LQWHQVLY HUZHLWHUWHQ 5HSURGXNWLRQ GHU 9RONVZLUWVFKDIW� HLQH P|JOLFKVW |NRQRPLVFKHQ
1XW]XQJ GHU 5HVVRXUFHQ� GLH 8PVHW]XQJ YRQ $UEHLWVNUlIWHQ� GLH GULQJHQG DQGHUVZR
EHQ|WLJW ZHUGHQ� DXIJUXQG GHU VWUXNWXUHOOHQ 9HUlQGHUXQJHQ LQ GHU ,QGXVWULH� 'LH %H�
VFKOHXQLJXQJ GHU ZLVVHQVFKDIWOLFK�WHFKQLVFKHQ 5HYROXWLRQ� GHUHQ 6FKO�VVHOWHFKQRORJLHQ
GLH ,QIRUPDWLRQV� XQG .RPPXQLNDWLRQVWHFKQRORJLHQ VLQG� GHQ hEHUJDQJ ]XU IOH[LEOHQ
$XWRPDWLVLHUXQJ� GLH HUVWHQ 6FKULWWH DXI GHP :HJ ]XU %�UR�$XWRPDWLRQ� GLH 5DWLRQDOL�
VLHUXQJ GHU 6RIWZDUHSURGXNWLRQ� GHQ $XIEDX YRQ 5HFKQHUQHW]ZHUNHQ� 'DWHQEDQNHQ XQG
PRGHUQHQ .RPPXQLNDWLRQVQHW]ZHUNHQ� GLH UDSLGH (QWZLFNOXQJ GHU 0LNURHOHNWURQLN� GLH
(LQI�KUXQJ YRQ &$'�&$0�6\VWHPHQ LQ EHYRU]XJWHQ 6HNWRUHQ� GLH %HDFKWXQJ EH�
VRQGHUHU $QZHQGXQJVJHELHWH I�U GLH .�QVWOLFKH ,QWHOOLJHQ]� 'LH $QDO\VH XQG 'LVNXV�
VLRQ GHU VR]LDOHQ XQG JHVHOOVFKDIWOLFKHQ :LUNXQJHQ GHU ,QIRUPDWLRQVWHFKQRORJLHQ� GLH
2ULHQWLHUXQJ DXI ,QIRUPDWLRQVYHUDUEHLWXQJ � ,QIRUPDWLN VFKRQ LQ GHU 6FKXOH

'LHVH 3HULRGH GHU (QWZLFNOXQJ XQG GHU $QZHQGXQJ GHU PRGHUQHQ ,QIRUPDWLRQVWHFK�
QRORJLHQ LVW GXUFK GLH 7DWVDFKH FKDUDNWHULVLHUW� GDVV GLH ,QIRUPDWLRQVWHFKQRORJLHQ HP�
SKDWLVFK DOV 7HLO GHU |NRQRPLVFKHQ 6WUDWHJLH GHU ''5 I�U GLH ��HU -DKUH DQJHVHKHQ
ZXUGHQ� GDVV GHU (QWZLFNOXQJ XQG GHU 1XW]XQJ GHU PRGHUQHQ ,QIRUPDWLRQVWHFKQRORJLHQ
HLQH 6FKO�VVHOUROOH I�U GLH LQWHQVLY HUZHLWHUWH 5HSURGXNWLRQ ]XHUNDQQW ZLUG� 0DQ PX�
MHGRFK DXFK VDJHQ� GDVV KLHU GLH ''5�)�KUXQJ QXU DXIJUXQG GHU +LQZHQGXQJ GHU
.3G68�)�KUXQJ ]XU 3UREOHPDWLN 0LNURHOHNWURQLN�&RPSXWHUWHFKQLN� GDPLW DXI GDV
5*:�.RPSOH[SURJUDPP ���� Ä(OHNWURQLIL]LHUXQJ GHU 9RONVZLUWVFKDIWHQ³� 1HXH *HQH�
UDWLRQHQ YRQ &RPSXWHUV\VWHPHQ ��� UHDJLHUWH� XQG GLHV QXU KDOEKHU]LJ� ��� :LH GHU :LV�
VHQVFKDIWVKLVWRULNHU +� /DLWNR YHUPHUNW ÄYHUDEVFKLHGHWH VLFK GLH ''5 GH IDFWR ± ZHQQ
GXUFKDXV DXFK QLFKW LQ GHU SROLWLVFKHQ 5KHWRULN ± YRP ZLUWVFKDIWOLFKHQ XQG ZLVVHQ�
VFKDIWOLFK�WHFKQLVFKHQ :HWWEHZHUE PLW GHU %XQGHVUHSXEOLN³ >/$,����� 6� ���@ VHLW GHU
$EZHQGXQJ YRQ GHQ 5HIRUPEHP�KXQJHQ 8OEULFKWV XQG VHLQHP 6WXU]�

$� 'LH HUVWH 3KDVH �����������

'LH ,QIRUPDWLRQV� XQG .RPPXQLNDWLRQVWHFKQRORJLHQ DOV 6FKO�VVHO I�U GHQ ZLVVHQVFKDIW�
OLFK�WHFKQLVFKHQ )RUWVFKULWW XQG ZLVVHQVEDVLHUWH 6\VWHPH

'LH UHOHYDQWHQ %HVFKO�VVH GHU 5HJLHUXQJ GHU ''5 LQ MHQHU =HLW >+$5��@� >0(5��@�
>-81��@� >+$0��@ ]XU YHUVWlUNWHQ (QWZLFNOXQJ GHU ,QIRUPDWLRQVWHFKQRORJLHQ ]HLJHQ�
GDVV PDQ LQ GLHVHP 6WDGLXP GHU (QWZLFNOXQJ GHU ,QIRUPDWLN QLFKW QXU DQ GHU TXDQWLWDWL�
YHQ )RUWVHW]XQJ GHU ELVKHULJHQ (UJHEQLVVH LQWHUHVVLHUW LVW� VRQGHUQ HLQH TXDOLWDWLY QHXH

�� (LQHÄ.RQ]HSWLRQ ]XU (QWZLFNOXQJ QHXHU *HQHUDWLRQHQ YRQ 5HFKQHUV\VWHPHQ³ DOV %HVWDQWHLO GHV 5*:�
.RPSOH[SURJUDPP XQG 9RUVFKOlJH �EHU GLH *UXQGODJHQ� XQG $QZHQGXQJVIRUVFKXQJ DXI GHP *HELHW GHU
5HFKHQWHFKQLN XQG ,QIRUPDUWLN �5,� ZXUGHQ YRP Ä.RRUGLQLHUXQJVUDW I�U 5HFKHQWHFKQLN XQG ,QIRUPDWLN GHU
$NDGHPLHQ GHU :LVVHQVFKDJWHQ GHU VR]LDOLVWLVFKHQ /lQGHU³ HUDUEHLWHW� 0RVNDX ����� YRQ '� 3|WVFKNH EHDUEHL�
WHWH GHXWVFKH )DVVXQJ� =., ±$G: GHU ''5
�� 3HUV|QOLFKH 0LWWHLOXQJ YRQ *� 0HUNHO
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(QWZLFNOXQJ DQVWUHEW� 'LHV ZLUG LQVEHVRQGHUH LQ GHU PLW GHU |NRQRPLVFKHQ *UXQGVWUDWH�
JLH� GHP hEHUJDQJ ]XU LQWHQVLY HUZHLWHUWHQ 5HSURGXNWLRQ GHXWOLFK� $X�HU GHP $VSHNW�
GHU VFKRQ GXUFK GLHVH )RUPXOLHUXQJ VHOEVW ]XP $XVGUXFN JHEUDFKW ZLUG� VROO GDPLW EH�
WRQW ZHUGHQ� GDVV N�QIWLJ GLH 3URGXNWLRQ YRQ +RFKWHFKQRORJLHQ DOV ]HQWUDOH $XIJDEH GHU
PDWHULHOOHQ 3URGXNWLRQ DQJHVHKHQ ZLUG�

0LW GHP NRQWLQXLHUOLFKHQ :DFKVWXP GHV 1LYHDXV GHU 7HFKQRORJLHQ ZLUG GLH 7HFKQROR�
JLH VHOEVW GHU HQWVFKHLGHQGH *HJHQVWDQG GHU 3URGXNWLRQ�

:LH DXI GHU .RQIHUHQ] LQ &KHPQLW] ]XU *HVFKLFKWH GHU ,QIRUPDWLN >)8&����D@ XQG LQ
%HUOLQ ]XU *HVFKLFKWH GHU .\EHUQHWLN LQ GHU ''5 >)8&����E@ ZHLWHU DXVJHI�KUW ZXUGH
ILQGHW LQ GLHVHU =HLW HLQ HQWVFKHLGHQGHU :HFKVHO GHU *UXQGOLQLH �3DUDGLJPD� GHU ,QIRU�
PDWLN VWDWW� EHL GHP GLH .\EHUQHWLN ,, 2UGQXQJ HLQH ZLFKWLJH 5ROOH VSLHOW� 9RQ GHU ,GHQ�
WLIL]LHUXQJ HLQHV ,QIRUPDWLRQVV\VWHPV PLW GHU V\QWDNWLVFKHQ ,QIRUPDWLRQVYHUDUEHLWXQJ
NRPPW PDQ ]XU 8QWHUVFKHLGXQJ ]ZLVFKHQ YHUVFKLHGHQHQ TXDOLWDWLY XQWHUVFKLHGOLFKHQ
6WXIHQ �(EHQHQ� GHU ,QIRUPDWLRQ XQG .RPPXQLNDWLRQ� >)8&��@

,Q GLHVHU =HLW ZLUG DXFK LQ GHU ''5 GLH $UEHLW DQ ([SHUWHQV\VWHPHQ YRUDQJHWULHEHQ� XP
GDPLW HLQH NRPSOH[HUH $QZHQGXQJ YRQ &RPSXWHUQ LQ DOOHQ %HUHLFKHQ GHV JHVHOOVFKDIW�
OLFKHQ XQG VR]LDOHQ /HEHQV ]X HUUHLFKHQ� (V JHKW KLHUEHL QLFKW XP GLH (UVHW]XQJ GHV I�U
VHLQH (QWVFKHLGXQJHQ XQG +DQGOXQJHQ YHUDQWZRUWOLFKHQ 0HQVFKHQ GXUFK GHQ &RPSXWHU�
VRQGHUQ XP GLH %HUHLFKHUXQJ VHLQHU 0|JOLFKNHLWHQ� VR]LDO HU]HXJWHV� YHUJHJHQVWlQG�
OLFKWHV :LVVHQ LQ VHLQH (QWVFKHLGXQJHQ HLQ]XEH]LHKHQ >/(+��@� >=b1��@�
>./,��@��>./,��@� >./,��@� >527��@� >/$8��D@� >%$/��@� :LU ZHUGHQ GDQQ VHKHQ�
GDVV VLFK JHQDX GLHVH (QWZLFNOXQJ GXUFK GLH UDSLGH (QWZLFNOXQJ GHU JOREDOHQ GLJLWDOHQ
1HW]H� VSH]LHOO GXUFK GLH (QWZLFNOXQJ GHV ,QWHUQHWV VHLW 0LWWH GHU ��HU -DKUH ELV KHXWH LQ
UDVDQWHU :HLVH IRUWJHVHW]W KDW� $EHU JHUDGH GHVKDOE LVW HV ZLHGHUXP HUIRUGHUOLFK GDUDXI
]X YHUZHLVHQ� GDVV HV QLFKW P|JOLFK LVW� GLH )lKLJNHLW GHV 0HQVFKHQ 9HUDQWZRUWXQJ ]X
WUDJHQ� DXI GLH HLQIDFKHQ 0HWKRGHQ GHU ,QIHUHQ] ZLH VLH LQ GHQ ([SHUWHQV\VWHPHQ LP�
SOHPHQWLHUW VLQG� ]X UHGX]LHUHQ >'5(��@� >1,&��@� >)8&��� 6� �������@� >)8&��F@���
'LH %HWRQXQJ GHU 4XDOLILNDWLRQ XQG 3DUWL]LSDWLRQ GHU 1XW]HU DOV HLQH 4XHOOH ]XU GHPR�
NUDWLVFKHQ 0LWEHVWLPPXQJ DP $UEHLWVSODW] XQG EHL GHQ VLFK YROO]LHKHQGHQ 9HUlQGH�
UXQJVSUR]HVVHQ ZDU GLH HLQH 6HLWH GHU 0HGDLOOH� GLH DQGHUH ZDU GLH %HDFKWXQJ GHU )l�
KLJNHLWHQ XQG )HUWLJNHLWHQ XQG GHU 3DUWL]LSDWLRQ LP 6\VWHPJHVWDOWXQJV� XQG 6RIWZD�
UHQWZLFNOXQJVSUR]HVV DOV HLQHP NUHDWLYHQ /HUQ� XQG .RPPXQLNDWLRQVSUR]HVV�

�� (QWVFKHLGHQG I�U GLH )RUVFKXQJ XQG /HKUH LQ XQVHUHP %HUHLFK 6\VWHPJHVWDOWXQJ XQG DXWRPDWLVLHUWH ,QIRU�
PDWLRQVYHUDUEHLWXQJ ZXUGH LQ GLHVHU =HLW GLH LPPHU HQJHUH =XVDPPHQDUEHLW PLW GHP )DFKEHUHLFK ,QIRUPDWLN
GHU 7HFKQLVFKHQ 8QLYHUVLWlW �:HVW�� %HUOLQ� VSH]LHOO PLW GHU $EWHLOXQJ Ä6RIWZDUHWHFKQLN³ XQWHU /HLWXQJ YRQ
&KULVWLDQH )OR\G XQG GHU $EWHLOXQJ ³,QIRUPDWLN XQG *HVHOOVFKDIW³ XQWHU /HLWXQJ YRQ %HUQG /XWWHUEHFN�



���

%� 'LH ]ZHLWH 3KDVH ����������� � 5DWLRQDOLVLHUXQJ GHU %�URDUEHLW XQG 9HUQHW]XQJ
I�U NRRSHUDWLYH $UEHLW

'LH UHOHYDQWHQ %HVFKO�VVH DXV MHQHU =HLW >',5���6� ��@ RULHQWLHUHQ GDUDXI� GHQ 3UR]HVV
GHU NRPSOH[HQ� IOH[LEOHQ $XWRPDWLVLHUXQJ >/$8��D@ ZHLWHU YRUDQ]XWUHLEHQ� LQGHP
YHUVWlUNW IOH[LEOH )HUWLJXQJVV\VWHPH ��� ,QGXVWULHURERWHU XQG &$'�&$0�/|VXQJHQ
>.2&��@ ]XP (LQVDW] NRPPHQ� $OV QHXH 6WXIH GHU $XWRPDWLVLHUXQJ ZLUG GLH IOH[LEOH
$XWRPDWLVLHUXQJ ]X GHQ GXUFK GLH VFKQHOOH (QWZLFNOXQJ GHU 0LNURHOHNWURQLN HQWVWDQGH�
QHQ 6FKO�VVHOWHFKQRORJLHQ JH]lKOW� 6LH VROO GXUFK LKUH DXI GHQ JHVDPWHQ 5HSURGXNWLRQV�
SUR]HVV EH]RJHQH .RPSOH[LWlW� QDFK GHP &,0�.RQ]HSW �&,0� &RPSXWHU ,QWHJUDWHG
0DQXIDFWXULQJ�� QHXH 'LPHQVLRQHQ GHU (IIHNWLYLWlW XQG GHU (UK|KXQJ GHU $UEHLWVSUR�
GXNWLYLWlW HUVFKOLH�HQ >/$8��F� 6� �� I�I�@� 'LH $UEHLW� DXI GLH ZLU XQV KLHU VW�W]HQ�
ZXUGH I�U GLH �7KLUG 7&� &RQIHUHQFH� LQ 6WRFNKROP ���� JHVFKULHEHQ� 'LH I�U GHQ
=HLWUDXP ��������� YRQ XQV �%� :HQ]ODII XQG .� )XFKV�.LWWRZVNL� JHPDFKWHQ $XVVD�
JHQ ZDUHQ GDKHU 9RUDXVVDJHQ� GLH DEHU DXI GHQ YRUDQJHJDQJHQHQ (QWZLFNOXQJHQ XQG
HQWVSUHFKHQGHQ 3ODQXQJHQ EHUXKHQ� )�U GLHVHQ =HLWUDXP ZXUGH YRQ XQV SURJQRVWLVFK
DXVJHVDJW� (LQH 2ULHQWLHUXQJ HUIROJW DXI GLH YHUVWlUNWH (QWZLFNOXQJ FRPSXWHUXQWHU�
VW�W]WHU $UEHLWVSOlW]H �&$'�&$0� XQG DXI GLH (QWZLFNOXQJ GLJLWDOHU 1HW]ZHUNH I�U GLH
,QIRUPDWLRQV�EHUWUDJXQJ XQG �YHUDUEHLWXQJ� 'DV .RQ]HSW GHU Ä)OH[LEOHQ $XWRPDWLVLH�
UXQJ³ VROOWH HQWVSUHFKHQG XQVHUHU WKHRUHWLVFKHQ hEHUOHJXQJHQ XQG SUDNWLVFKHQ (UIDK�
UXQJHQ� GXUFK GDV .RQ]HSW HLQHU ÄG\QDPLVFKHQ $XWRPDWLVLHUXQJ³ HUZHLWHUW ZHUGHQ� 'DV
&,0�.RQ]HSW ZXUGH YRQ XQV QLFKW DQJHVSURFKHQ� GD ZLU HV YRQ YRUQKHUHLQ VR QLFKW I�U
UHDOLVLHUEDU KLHOWHQ� (LQH (LQVLFKW� GLH KHXWH YRQ I�KUHQGHQ $XWRPDWLVLHUXQJVIDFKOHXWHQ
JHWHLOW ZLUG >:$5��@� (LQH ZHLWHUH 3ULRULWlW GHU 5DWLRQDOLVLHUXQJ DXI GHU *UXQGODJH GHU
(LQI�KUXQJ PRGHUQHU ,QIRUPDWLRQVWHFKQRORJLHQ KDW GLH %�URUDWLRQDOLVLHUXQJ� 'DGXUFK
VROO YRU DOOHP GLH /HLVWXQJVIlKLJNHLW GHU 3ODQXQJ XQG %LODQ]LHUXQJ GHU %HWULHEH XQG GHU
9HUZDOWXQJ� VSH]LHOO GHU |UWOLFKHQ 9HUZDOWXQJHQ HUK|KW ZHUGHQ�

=X GLHVHP =ZHFN ZXUGHQ 0RGHOO|VXQJHQ I�U GLH %�URDXWRPDWLVLHUXQJ LQ GHQ ,QGXVWULH�
NRPELQDWHQ XQG GHQ |UWOLFKHQ 9HUZDOWXQJHQ JHVFKDIIHQ� GLH DXI GHU *UXQGODJH ORNDOHU
1HW]ZHUNH LQWHQVLY JHQXW]W ZHUGHQ VROOHQ� ,KUH (IIHNWLYLWlW ZLUG VXEVWDQ]LHOO HUK|KW
ZHUGHQ� ZHQQ GLH ORNDOHQ 1HW]H GHU ,QGXVWULHNRPELQDWH XQG GHU 9HUZDOWXQJ PLWHLQDQGHU
XQG PLW ]HQWUDOHQ 'DWHQVSHLFKHUQ XQG ]HQWUDOHQ 9HUDUEHLWXQJVHLQKHLWHQ YHUEXQGHQ ZHU�
GHQ�

(V ZLUG P|JOLFK� GDVV ZLU ]X XQVHUHP Ä,9� :LVVHQVFKDIWOLFKHV .ROORTXLXP ]XU 2UJDQLVDWLRQ GHU ,QIRUPDWLRQV�
YHUDUEHLWXQJ³ ]XP 7KHPD� Ä,QIRUPDWLRQ� 2UJDQLVDWLRQ XQG ,QIRUPDWLRQVWHFKQRORJLH³ >)8&��D@� LP 'H]HPEHU
���� DQ GHU +XPEROGW�8QLYHUVLWlW ]X %HUOLQ� DXFK 9HUWUHWHU GHU $EWHLOXQJ 6RIWZDUHWHFKQLN HLQODGHQ N|QQHQ�
'HP ZDUHQ HLQLJH JHPHLQVDPH 6HPLQDUH DQ GHU +XPEROGW�8QLYHUVLWlW YRUDQJHJDQJHQ� DXI GHQHQ GLH *UXQG�
SULQ]LSLHQ HLQHU QHXHQ 6RIWZDUHQWZLFNOXQJVPHWKRGLN YRUJHVWHOOW XQG GLVNXWLHUW ZXUGHQ� 'LH GDQQ DOV 67(36
EHNDQQW ZXUGH >)/2����� 6�a���²���@� $XI GLHVHU JHPHLQVDPHQ .RQIHUHQ] DQ GHU +XPEROGW�8QLYHUVLWlW
ZXUGH YRQ &KULVWLDQH )OR\G GDV HUVWH 0DO �EHU GLH 1RWZHQGLJNHLW HLQHV 3DUDGLJPHQZHFKVHOV LQ GHU ,QIRUPDWLN
E]Z� 6RIWZDUHWHFKQLN YRUJHWUDJHQ� 6LH VFKUHLEW� �0HLQ 7KHPD ZDU �EULJHQV *UXQG]�JH HLQHV 3DUDGLJPDZHFK�
VHOV LQ GHU 6RIWZDUHWHFKQLN� HLQ 9RUOlXIHU ]X PHLQHP HQJOLVFKHQ 3DSLHU� DQ GDV LFK PLFK GDPDOV ]XP HUVWHQ
0DO ZDJWH� >)/2����� 6� ��@�

�� =X GHQ HUVWHQ IOH[LEOHQ )HUWLJXQJVV\VWHPHQ �EHUKDXSW JHK|UW GDV YRQ ���� ELV ���� HQWZLFNHOWH 3ULVPD � LP
9(% :HUN]HXJPDVFKLQHQNRPELQDW Ä)ULW] +HFNHUW³� GDV VHLW GLHVHU =HLW VWlQGLJ ��VFKLFKWLJ HLQJHVHW]W ZXUGH�
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'LH ]ZHLWH +lOIWH GHU ��HU -DKUH ZLUG VSH]LHOO GXUFK GLH (QWZLFNOXQJ XQG $XVEUHLWXQJ
GHU 'DWHQ�.RPPXQLNDWLRQ FKDUDNWHULVLHUW VHLQ� 8P GLH I�U GHQ 5DWLRQDOLVLHUXQJVVFKXE
LQ GHQ 3URGXNWLRQV� XQG 'LHQVWOHLVWXQJVSUR]HVVHQ HUIRUGHUOLFKH 6RIWZDUH HQWZLFNHOQ ]X
N|QQHQ� VLQG XPIDQJUHLFKH 4XDOLIL]LHUXQJVPD�QDKPHQ HUIRUGHUOLFK� 'LH (QWZLFNOXQJHQ
GHU PRGHUQHQ ,QIRUPDWLRQVWHFKQRORJLHQ� GLH (IIHNWLYLWlW GHU ,QIRUPDWLN LQ GHU 3UD[LV GHU
,QGXVWULH XQG DQGHUHQ %HUHLFKHQ GHU *HVHOOVFKDIW GHU ''5� LQVEHVRQGHUH DXFK ]XU ,QWHQ�
VLYLHUXQJ GHU ZLVVHQVFKDIWOLFKHQ $UEHLWVSUR]HVVH� XPIDVVHQ PHKU XQG PHKU IROJHQGH
+DXSWJHELHWH� 'LH UDWLRQDOH (UIDVVXQJ YRQ :LVVHQ ]XU 6FKDIIXQJ YRQ ([SHUWHQV\VWHPHQ�
GLH 6SHLFKHUXQJ XQG VFKQHOOH 5HFKHUFKH ZLVVHQVFKDIWOLFK�WHFKQLVFKHU ,QIRUPDWLRQHQ� GLH
3UR]HVVDXWRPDWLRQ XQG %HUHLWVWHOOXQJ YRQ +RFKOHLVWXQJVUHFKQHUQ I�U ZLVVHQVFKDIWOLFK�
WHFKQLVFKH %HUHFKQXQJHQ� VRZLH YRQ HQWVSUHFKHQG HIIHNWLYHU GH]HQWUDOHU 5HFKHQWHFKQLN�
'LH (QWZLFNOXQJ GHU $XWRPDWLRQ GHU 3URGXNWLRQV�YRUEHUHLWXQJ �&$'�&$0�� DOV DXFK
GLH (QWZLFNOXQJ ORNDOHU XQG GLH 9HUELQGXQJ PLW IOlFKHQGHFNHQGHU DXFK LQWHUQDWLRQDOHU
1HW]ZHUNH ]XU 8QWHUVW�W]XQJ DUEHLWVWHLOLJHU XQG NRRSHUDWLYHU $UEHLWVSUR]HVVH
>)8&��F@� >0(,��@�

'DV 5HFKQHUQHW] '(/7$� DQ GHP LQ GHU ''5 JHDUEHLWHW ZXUGH� ZDU DOV 1HW] ]ZLVFKHQ
%LOGXQJV� XQG )RUVFKXQJVLQVWLWXWLRQHQ GHU ''5 NRQ]LSLHUW� (V ZDU PLW GHQ WHFKQLVFKHQ
0|JOLFKNHLWHQ GHU ''5 HLQ EHVFKUlQNWHV 1HW]� 'LH ''5 YHUI�JWH ELV ���� QXU �EHU HLQ
KDQGYHUPLWWHOWHV 'DWHQQHW]� DP ZHLWHVWHQ DXVJHEDXW DOV 1HW] LP .RPELQDW 'DWHQYHUDU�
EHLWXQJ �.'9$�� %HL ORNDOHQ 1HW]HQ JDE HV GDV 52/$1(7 , XQG ,,� *HPHVVHQ DQ GHU
LQWHUQDWLRQDOHQ (QWZLFNOXQJ ZDU KLHU VLFKHU YLHO DXI]XKROHQ� $EHU� ZLH GHU :LVVHQ�
VFKDIWVKLVWRULNHU )UDQN 'LWWPDQQ LQ VHLQHP %HLWUDJ ]XP :HOWNRQJUHVV GHU :LVVHQ�
VFKDIWVJHVFKLFKWH� %HMLQJ� ����� Ä7KH %HJLQQLQJ RI 1HWZRUN 7HFKQRORJ\ LQ &20(�
&20³ >',7����@ IHVWVWHOOW� ZXVVWHQ GLH :LVVHQVFKDIWOHU LP 2VWHQ� WURW] GHV .DOWHQ
.ULHJHV� ZDV LP :HVWHQ YRU VLFK JLQJ� 6LH KDWWHQ GLH WHFKQLVFKH /LWHUDWXU� QDKPHQ DQ
LQWHUQDWLRQDOHQ .RQIHUHQ]HQ WHLO XQG ZDUHQ DNWLY LQ GHQ LQWHUQDWLRQDOHQ 2UJDQLVDWLRQHQ�
ZLH ,),3 XQG ,)$& VRZLH LP ,,$6$ WlWLJ� 'DKHU NRQQWH� QDFK GHU %HHQGLJXQJ GHV .DO�
WHQ .ULHJHV� LQ GHP� PLW GHU 9RUVWHOOXQJ GHV :RUOG :LGH :HE�V �:::� GXUFK 7LP
%HUQHUV�/HH� DXFK I�U GLH (QWZLFNOXQJ GHV ,QWHUQHWV VR ZLFKWLJHQ -DKU ����� LQ DOOHQ
/lQGHUQ GHV &20(&21� DXI GHU *UXQGODJH GHU HUQHXHUWHQ 7HOHSKRQOHLWXQJHQ VFKQHOO
DQ GLHVHQ M�QJVWHQ (QWZLFNOXQJ DQJHNQ�SIW ZHUGHQ� $XFK LQ DOO GLHVHQ /lQGHUQ ZDUHQ
DXIJUXQG PLOLWlULVFKHU XQG ]LYLOHU $QIRUGHUXQJHQ 1HW]HQWZLFNOXQJHQ YRUDQJHWULHEHQ
ZRUGHQ�

8QVHUH SURJQRVWLVFKHQ hEHUOHJXQJHQ LP %HULFKW DQ GDV 7&� GHU ,),3 JDOWHQ QXQ XP VR
PHKU� *HJHQZlUWLJ� LQQHUKDOE HLQHU KLVWRULVFK NXU]HQ =HLW XQG LQ =XNXQIW ZHUGHQ PR�
GHUQH ,QIRUPDWLRQVWHFKQRORJLHQ LQ IDVW DOOHQ %HUHLFKHQ GHV VR]LDOHQ XQG JHVHOOVFKDIWOL�
FKHQ /HEHQV HLQJHI�KUW� $XI GLHVH :HLVH ZLUG GLH 7HFKQLVLHUXQJ EHVWLPPWHU JHLVWLJHU
3UR]HVVH VFKQHOO YRUDQJHWULHEHQ� 1HXH $QIRUGHUXQJHQ DQ GLH 4XDOLILNDWLRQ XQG GLH 'LV�
SRQLELOLWlW GHU $UEHLWHQGHQ HUJHEHQ VLFK� (V ZLUG QRWZHQGLJ� GLH VR]LDOHQ (UIRUGHUQLVVH�
%HGLQJXQJHQ XQG :LUNXQJHQ GHU PRGHUQHQ ,QIRUPDWLRQVWHFKQRORJLHQ ]X XQWHUVXFKHQ�
(V LVW QRWZHQGLJ� 0HWKRGHQ ]X HQWZLFNHOQ� ]X WHVWHQ XQG LQ GLH 3UD[LV HLQ]XI�KUHQ� GLH
HV HUP|JOLFKHQ� RUJDQLVDWRULVFKH /|VXQJHQ ]X XQWHUVXFKHQ� LQWHQVLY ]X GLVNXWLHUHQ XQG
LQ hEHUHLQVWLPPXQJ PLW GHQ VR]LDO�|NRQRPLVFKHQ %HGLQJXQJHQ ]X LPSOHPHQWLHUHQ�
'DKHU HQWZLFNHOWH VLFK LQ GHU ,QIRUPDWLN� PLW GHU QHXHQ (WDSSH GHU $XWRPDWLRQ� HLQH
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*HVWDOWXQJVIRUVFKXQJ� 'LHVH )RUVFKXQJ I�KUW YRQ HLQHU DXIJDEHQEH]RJHQHQ *HVWDOWXQJ
GHU ,QIRUPDWLRQVV\VWHPH ]X HLQHU NRPSOH[HQ *HVWDOWXQJ� GLH DXI GLH PRGHUQHQ 2UJDQL�
VDWLRQVZLVVHQVFKDIWHQ JHJU�QGHW LVW� 'LHV I�KUW ]X HLQHU ÄDNWLRQDOHQ 6WUDWHJLH³ >)8&���
6� �������@ PLW 1XW]HUSDUWL]LSDWLRQ DOV %DVLVVWUDWHJLH >1<*��@� >)8&��@� >�)8&��@�
)�U GLHVH ]ZHLWH 3KDVH� GLHVHU +DXSWHWDSSH GHU (QWZLFNOXQJ ZXUGHQ YRQ XQV 2ULHQWLH�
UXQJHQ �*UXQGOLQLHQ E]Z� 3DUDGLJPHQ� GHU ,QIRUPDWLN IRUPXOLHUW� GLH RIIHQVLFKWOLFK
QLFKW QXU I�U GLH ''5 W\SLVFK VLQG� 'LHVHU :HFKVHO GHU *UXQGOLQLHQ �3DUDGLJPHQ� HQW�
VSULFKW GHP LQWHUQDWLRQDOHQ 6WDQG GHU 'LVNXVVLRQ �EHU GLH VR]LDOHQ $VSHNWH XQG :LU�
NXQJHQ GHU ,QIRUPDWLN� GLH ZLHGHUXP 5�FNZLUNXQJHQ DXI GLH =LHOH XQG %HZHUWXQJVNUL�
WHULHQ I�U (QWZLFNOXQJ XQG (LQVDW] GHU ,QIRUPDWLRQV� XQG .RPPXQLNDWLRQVWHFKQRORJLHQ
KDWWHQ� ,QWHUQDWLRQDO ZLUG ]X GLHVHP =HLWSXQNW HLQH QHXH 6WXIH GHU (UVHW]XQJ XQG 1HX�
VHW]XQJ PHQVFKOLFKHU 7lWLJNHLWHQ HUUHLFKW� GLH LQ GHU ORNDOHQ XQG JOREDOHQ 9HUQHW]XQJ�
GHU GDPLW YHUEXQGHQ 5HODWLYLHUXQJ GHU $UEHLW LQ 5DXP XQG =HLW LKUHQ PDUNDQWHQ $XV�
GUXFN ILQGHW��� 'LH (QWZLFNOXQJ GHU ,QIRUPDWLN NUDQNWH MHGRFK YRU DOOHP DQ GHQ LQ GHU
''5 QLFKW JHO|VWHQ 3UREOHPHQ� GHP 5�FNVWDQG DQ YHUI�JEDUHQ LQQRYDWLYHQ 7HFKQROR�
JLHQ� KLHU VSH]LHOO DQ GHU JUREHQ 9HUQDFKOlVVLJXQJ GHV |IIHQWOLFKHQ .RPPXQLNDWLRQV�
QHW]HV XQG DQ GHU LPPHU VHKU HLQJHVFKUlQNWHQ ZLVVHQVFKDIWOLFKHQ .RPPXQLNDWLRQ PLW
GHU LQWHUQDWLRQDOHQ :LVVHQVFKDIW��� 9LHOOHLFKW LVW DEHU GLH 7DWVDFKH� GDVV ZLU QLFKW XQWHU

�� 'LH LQIRUPDWLRQVWHFKQRORJLVFKH (QWZLFNOXQJ GHU QHXQ]LJHU -DKUH GHV YHUJDQJHQHQ -DKUKXQGHUWV XQG ]X
%HJLQQ GHV QHXHQ -DKUWDXVHQGV VWHKW LP =HLFKHQ GHU JOREDOHQ� GLJLWDOHQ 9HUQHW]XQJ� GHU (QWZLFNOXQJ GHV
,QWHUQHWV� 'DPLW WULWW GLH YLUWXHOOH :LVVHQVFKDIWV� XQG 8QWHUQHKPHQVRUJDQLVDWLRQ DOV /HLWLGHH KHUYRU� YHUEXQ�
GHQ PLW GHP *UXQGNRQ]HSW GHU 6HOEVWRUJDQLVDWLRQ LQ GHU =XVDPPHQDUEHLW GHU 0LWDUEHLWHU E]Z� GHU 1XW]HU GHU
,QWUD� XQG ([WUDQHWV HLQHU NUHDWLY�OHUQHQGHQ� VLFK HQWZLFNHOQGHQ 2UJDQLVDWLRQ >)8&��� 6� �������@��>:2/���
�������@� >3(7���6� �������@� )8&��@
�� $XIJUXQG GHU LP .DOWHQ .ULHJ ]XP :HVWHQ� DEHU DXV DQGHUHQ *U�QGHQ DXFK ]XP 2VWHQ� HLQJHVFKUlQNWHQ
:LVVHQVFKDIWVEH]LHKXQJHQ� KDWWHQ GLH PLW 8QWHUVW�W]XQJ GHV )DFKEHUHLFKV ,QIRUPDWLN GHU 78�%HUOLQ YRQ
XQVHUHP %HUHLFK 6\VWHPJHVWDOWXQJ XQG DXWRPDWLVLHUWH ,QIRUPDWLRQVYHUDUEHLWXQJ GXUFKJHI�KUWHQ ,),3�
.RQIHUHQ]HQ� QHEHQ LKUHP ZLVVHQVFKDIWOLFKHQ :HUW� DXFK HLQH EHVRQGHUHU SROLWLVFKH 3UlJQDQ]� 'HU YRQ %�
/XWWHUEHFN� &KU� )OR\G XQG GHQ 0LWDUEHLWHUQ ]XU 6LFKHUXQJ GHV RUJDQLVDWRULVFKHQ $EODXIV GHU .RQIHUHQ]�
RUJDQLVLHUWH 7UDQVSRUW HLQHU ;(52; .RSLHUPDVFKLQH GXUFK GLH 0DXHU� KDWWH JUR�HQ V\PEROLVFKHQ :HUW�
:XUGH GRFK GLH 0DXHU GXUFKOlVVLJHU� %DOG QDFK GHP )DOO GHU 0DXHU HUIROJWH HLQH (LQODGXQJ GHV )DFKEHUHLFKV
,QIRUPDWLN GHU 78�%HUOLQ DQ GLH ,QIRUPDWLNHU GHU +XPEROGW�8QLYHUVLWlW� 0DQ VWHOOWH VLFK GXUFK NXU]H 5HIHUDWH
JHJHQVHLWLJ YRU� 'LH 6WLPPXQJ ZDU VHKU HQWKXVLDVWLVFK� 0LW GHP 5HIHUDW� Ä =XU 0HWKRGRORJLH HLQHU QXW]HUEH�
]RJHQHQ ,QIRUPWLRQVV\VWHPJHVWDOWXQJ³ VROOWH GHU *UXQGVWHLQ I�U HLQH QXQ XQJHKLQGHUWH )RUWVHW]XQJ GHU EHJRQ�
QHQHQ ZLVVHQVFKDIWOLFKH =XVDPPHQDUEHLW PLW GHU 78�%HUOLQ� DEHU DXFK PLW GHU 78 =�ULFK� GHU 78 :LHQ VRZLH
GHU 0DU\ODQG XQG -RKQ +RSNLQV 8QLYHUVLW\� JHOHJW ZHUGHQ� 'LH 0|JOLFKNHLW GDI�U ZXUGH QRFK GDGXUFK XQWHU�
VWULFKHQ� GD� DXI GLHVHU JHPHLQVDPHQ 9HUDQVWDOWXQJ GXUFK GLH 6HQDWRULQ 5LHGP�OOHU XQG PLU� GHU XQV EHWUHI�
IHQGH 7HLO GHV .XOWXUDENRPPHQV ]ZLVFKHQ GHU ''5 XQG GHU %XQGHVUHSXEOLN XQWHUVFKLHEHQ ZXUGH� 'HU )DFK�
EHUHLFK ,QIRUPDWLN GHU 8QLYHUVLWlW %UHPHQ� VSH]LHOO :� 6WHLQP�OHU� XQG GLH 78�%HUOLQ KDWWHQ VFKRQ VHLW
OlQJHUHP YHUVXFKW� LP 5DKPHQ GHV .XOWXUDENRPPHQV %5'�''5 PLW XQV RIIL]LHOO ]XVDPPHQDUEHLWHQ ]X
N|QQHQ� 'LHV ZXUGH VHLWHQV GHU ''5� HLQPDO PLW GHP +LQZHLV DXI GHQ EHVRQGHUHQ 6WDWXV :HVWEHUOLQV� VRZLH
PLW GHU )HVWVWHOOXQJ ÄGLH %UHPHU ,QIRUPDWLNHU VHLHQ ]X OLQNV XQG GDKHU VHLWHQV GHU %XQGHVUHSXEOLN LQ HLQHP
VWDDWOLFKHQ $ENRPPHQ QLFKW HUZ�QVFKW³� QLFKW JHQHKPLJW� 'LH 5HDOLVLHUXQJ GHV QXQ XQWHUVFKULHEHQHQ 9HUWUD�
JHV ZXUGH QLH EHJRQQHQ� GHQQ QXU NXU]H =HLW GDUDXI ZXUGH GLH $EZLFNOXQJ GHU +XPEROGW�8QLYHUVLWlW XQG
GDPLW DXFK XQVHUHU 6HNWLRQ YRQ GHU 6HQDWRULQ 5LHGP�OOHU HLQJHOHLWHWH� $XIJUXQG GHV HLQVHW]HQGHQ VWDNHQ
3URWHVWHV LP ,Q� XQG $XVODQG VFKULHE GLH 6HQDWRULQ ]ZDU DQ GHQ 5HNWRU GHU +XPEROGW�8QLYHUVLWlW� +� )LQN�
WURW] $EZLFNOXQJ VHL GLH :HLWHUDUEHLW YRQ 0� )DOFN XQG .� )XFKV�.LWWRZVNL DQ GHU +XPEROGW�8QLYHUVLWlW ]X
VLFKHUQ� 'HU 5HNWRU DQWZRUWHWH MHGRFK GDUDXI� GDVV HU JHJHQ GLH $EZLFNOXQJ JHQHUHOO NlPSIH XQG GDKHU NHLQH
$XVQDKPHQ PDFKHQ N|QQH� 'DPLW ZDUHQ ZLU I�U GLH $EZLFNOXQJ IUHLJHJHEHQ� 2IIHQVLFKWOLFK KDWWH XQV GLH
5DFKH GHU .DOWHQ .ULHJHU GDI�U� GDVV ZLU XQV LP 5LQJHQ XP GLH hEHUZLQGXQJ GHV .DOWHQ .ULHJHV VRZHLW
YRUJHZDJW KDWWHQ� QRFK QDFKWUlJOLFK HLQJHKROW�
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GHP 'UXFN VLFK VWlQGLJ YHUlQGHUQGHU 7HFKQRORJLHQ DUEHLWHQ XQG VRPLW GDV 9RUKDQGHQH
VR HIIHNWLY ZLH P|JOLFK HLQVHW]HQ PX�WHQ� HLQ ZHVHQWOLFKHU *UXQG GDI�U� GDVV ZLU XQV
WKHRUHWLVFK ZLH SUDNWLVFK ZHVHQWOLFK LQWHQVLYHU PLW GHQ $QZHQGXQJVSUREOHPHQ ]X EH�
VFKlIWLJWHQ KDWWHQ� 9HUJO� GD]X >.81����� 6� �� ± ��@� ��

0LW GHU :HQGH ZXUGH YRQ XQV HLQH ZHVHQWOLFKH 9HUVWlUNXQJ GHU LQWHUQDWLRQDOHQ =X�
VDPPHQDUEHLW HUKRIIW� 'DGXUFK ZlUH GLH QRWZHQGLJH ZLVVHQVFKDIWOLFKH (QWZLFNOXQJ ]XU
$XVJHVWDOWXQJ GHV .RQ]HSWV HLQHU QXW]HUEH]RJHQHQ� DUEHLWV� XQG RUJDQLVDWLRQVZLVVHQ�
VFKDIWOLFKH (UNHQQWQLVVH HLQEH]LHKHQGHQ� ,QIRUPDWLRQVV\VWHPJHVWDOWXQJ XQG 6RIWZDUH�
HQWZLFNOXQJ� ZHVHQWOLFK EHI|UGHUW ZRUGHQ� 'HQQ ]X GLHVHP =HLWSXQNW ZDUHQ LQ GHU $U�
EHLWVSV\FKRORJLH� DQ GHU 78�=�UFK YRQ (� 8OLFK >8/,��� 6� �� � ��@� >8/,��@ � DQ GHU
78�%HUOLQ YRQ :� 9ROSHU >92/�� 6���� ± ���@� >92/��@� .��+� 5|GLJHU� (� 1XOOPHLHU
>5g'���6� ��� � ���@� >18/��@� DQ GHU 78�'UHVGHQ YRQ :� +DFNHU >+$&��� 6� �� �
��@ PLW (� 5XGROI HW DO >58'��@ DQ GHU +XPEROGW�8QLYHUVLWlW� QHXH (UNHQQWQLVVH HUDU�
EHLWHW ZRUGHQ� GLH PDQ MHGRFK QXU DXI *UXQGODJH GHU *HVWDOWXQJVHUIDKUXQJ XQG 3UD[L�
VHUSUREXQJ GXUFK ,QIRUPDWLNHU� LQ HLQH I�U GHQ ,QIRUPDWLNHU KDQGKDEEDUH 0HWKRGRORJLH
KlWWH XPVHW]HQ N|QQHQ� 'DV YRQ XQV GDI�U JHVFKDIIHQH E]Z� ]X DNWLYLHUHQGH 1HW] YRQ

�� 7UR]GHP RGHU JHUDGH GHVKDOE ZDU GLH 6HNWLRQ :72 XQWHU GHQ HUVWHQ (LQULFKWXQJHQ GHU 8QLYHUVLWlW� GLH QRFK
VHLWHQV GHU DOWHQ /HLWXQJ XQWHU 5HNWRU '� +DVV XQG GDQQ DXFK YRQ GHU hEHUJQDJVOHLWXQJ XQWHU 5HNWRU +� )LQN
]XU $EZLFNOXQJ YRUJHVFKODJHQ ZXUGH� 'LHV ZDKUVFKHLQOLFK DEHU DXFK� ZHLO VLH LKU M�QJVWHV XQG NOHLQVWHV XQG
VHLW GHU $EVDJH DQ GLH 5HIRUPEHP�KXQJHQ LQ GHU VSlWHQ 8OEULFKW�bUD� DXFK LPPHU VFKRQ XQJHOLHEWHV .LQG
ZDU� (V ZDU DXFK VFKRQ LP 6RPPHUVHPHVWHU ���� EHVFKORVVHQ ZRUGHQ� GDVV GHU %HUHLFK Ä6\VWHPJHVWDOWXQJ
XQG DXWRPDWLVLHUWH ,QIRUPDWLRQVYHUDUEHLWXQJ³ DXV GHU 6HNWLRQ :72 DXIJHJOLHGHUW XQG ]X %HJLQQ GHV :LWHUVH�
PHVWHUV LQ GLH QHX ]X JU�QGHQGH 6HNWLRQ ,QIRUPDWLN �EHUZHFKVHOQ VROOWH� 'LH *U�QGXQJ HLQHU ]HQWUDOHQ 6HNWLRQ
,QIRUPDWLN DQ GHU +XPEROGW�8QLYHUVLWlW KDWWH VLFK DOV UHFKW VFKZLHULJ HUZLHVHQ� GHQQ LP /DXI GHU -DKUH ZDUHQ
DQ GHQ YHUVFKLHGHQHQ 6HNWLRQHQ 'LV]LSOLQHQ GHU $QJHZDQGWHQ ,QIRUPDWLN E]Z� IDFKVSH]LILVFKH ,QIRUPDWLNGLV�
]LSOLQHQ HQVWDQGHQ� ZLH� 2UJDQLVDWLRQVLQIRUPDWLN� :LUWVFKDIWVLQIRUPDWLN� 5HFKWVLQIRUPDWLN� 7HFKQLVFKH ,QIRU�
PDWLN� PDWKHPDWLVFKH *UXQGODJHQ GHU ,QIRUPDWLN X�D� 'LH YHUVFKLHGHQHQ 9HUWUHWHU GLHVHU 6SH]LDOULFKWXQJHQ
EHI�UFKWHWHQ HLQH 6FKZlFKXQJ LKUHV (LQIOXVVHV XQG 9HUOXVW DQ 0LWDUEHLWHUQ� ZHQQ HLQH 6HNWLRQ ,QIRUPDWLN
JHVFKDIIHQ ZLUG� 0LW VWDUNHQ (QJDJHPHQW� HLQHU 9LHO]DKO DQ 6LW]XQJHQ XQG 3DSLHUHQ >)8&��@ � ZDU DEHU GDQQ
GRFK GLH *U�QGXQJ HLQHU 6HNWLRQ ,QIRUPDWLN DQ GHU +XPEROGW�8QLYHUVLWlW YRUEHUHLWHW XQG HQWVFKLHGHQ ZRUGHQ�
(V ZDU GDKHU UHODWLY HLQIDFK XQG IROJHULFKWLJ� LP =XJH GHU VLFK QDFK GHU :HQGH YROO]LHKHQGHQ 8PJHVWDOWXQJ
GHU 8QLYHUVLWlW� GLH YRUJHVHKHQH 1HXJU�QGXQJ ]X YROO]LHKHQ >)8&��@� $OV %HLWUDJ ]XP (UQHXHUXQJVSUR]HVV
XQG 1HXJOLHGHUXQJ GHU +XPEROGW�8QLYHUVLWlW ZXUGH YRQ XQV GLH *U�QGXQJ HLQHV ,QVWLWXWV I�U Ä 6R]LDORULHQWLHU�
WH ,QIRUPDWLN XQG 2UJDQLVDWLRQVWKHRULH³ YRUJHVFKODJHQ >)8&��@� 'DI�U ZDUHQ SRVLWLYH *XWDFKWHQ DXV YHU�
VFKLHGHQHQ )DFKEHUHLFKHQ I�U ,QIRUPDWLN GHU DOWHQ %XQGHVOlQGHUQ VRZLH DXV GHU 3UD[LV HLQJHKROW ZRUGHQ� 0LW
GHU 7KHVH� GDVV GLH QHXH 6HNWLRQ ,QIRUPDWLN HLQHQ EHVRQGHUHQ ÄPDWKHPDWLVFKHQ WRXFK³ KDEHQ VROOWH� ZXUGH
GDQQ MHGRFK YRQ GHQ (QWVFKHLGXQJVWUlJHUQ LQ GHU ,QIRUPDWLN VRJDU GLH %LOGXQJ HLQHU NOHLQHQ $UEHLWVJUXSSH
I�U VR]LDORULHQWLHUWH ,QIRUPDWLN RGHU ,QIRUPDWLN XQG *HVHOOVFKDIW ]XU�FNJHZLHVHQ� (UVW PLW GHU 5HVROXWLRQ GHV
7&� GHU ,),3� XQWHU GHP 9RUVLW] YRQ .� %UXQQVWHLQ >%58��@� PLW GHU )RUGHUXQJ DQ GLH 9HUDQWZRUWOLFKHQ� GLH
8QLYHUVLWlWVOHKUH XQG )RUVFKXQJ DXI GHP *HELHW GHU VR]LDOHQ 3UREOHPH GHU ,QIRUPDWLN DQ DOOHQ )DFKEHUHLFKHQ
I�U ,QIRUPDWLN LQ 2VWGHXWVFKODQG XQG VSH]LHOO DQ GHU +XPEROG 8QLYHUVLWlW� DQ GHU VFKRQ HLQH HQWVSUHFKHQGH
7UDGLWLRQ EHVWHKH� ]X VLFKHUQ� YHUlQGHUWH VLFK GLH /DJH� 9RQ GHU 6WUXNWXU� XQG %HUXIXQJVNRPPLVVLRQ ZXUGH
GLH 6FKDIIXQJ HLQHU $UEHLWVJUXSSH Ä,QIRUPDWLN LQ %LOGXQJ XQG *HVHOOVFKDIW³ YRUJHVHKHQ� 'DV )DFKJHELHW
Ä,QIRUPDWLN XQG *HVHOOVFKDIW³ ZLUG GDPLW HWDEOLHUW XQG NRPPW� PLW GHU %HUXIXQJ YRQ :� &R\ LQ JXWH +lQGH�
'RFK YRQ GHQ HKHPDOLJHQ 0LWDUEHLWHUQ XQVHUHV %HUHLFKHV ZLUG� PLW HLQHU $XVQDKPH� NHLQHU �EHUQRPPHQ�
DXFK QLFKW GLH NUHDWLYHQ M�QJHUHQ :LVVHQVFKDIWOHU� *HUDGH I�U OHW]WHUH EHGHXWHW GLHV GHQ XQZLHGHUEULQJOLFKHQ
9HUOXVW DQ ZLVVHQVFKDIWOLFKHU +HLPDW� DQ ZLVVHQVFKDIWOLFKHU 7UDGLWLRQ XQG GHV $UEHLWVSODW]HV� I�U GHQ VLH VLFK
GXUFK 3URPRWLRQ XQG DXFK +DELOLWDWLRQ� GXUFK LQWHQVLYH /HKU� XQG )RUVFKXQJVWlWLJNHLW TXDOLIL]LHUW KDWWHQ�



���

$QZHQGHUQ� ZXUGH MHGRFK HEHQIDOOV GXUFK GLH VRIRUW HLQVHW]HQGH $EZLFNOXQJ GHU HQW�
VSUHFKHQGHQ $EWHLOXQJHQ I�U )RUVFKXQJ XQG (QWZLFNOXQJ� GHU ,.7�$QZHQGXQJVJUXS�
SHQ LP PHGL]LQLVFKHQ ZLH LQGXVWULHOOHQ %HUHLFK� Y|OOLJ DXIJHO|VW� (LQH (QWZLFNOXQJ� GLH
KHXWH DXFK LPPHU PHKU DOV HLQ HQWVFKHLGHQGHU )HKOHU LP 9HUHLQLJXQJVSUR]H� JHVHKHQ
ZLUG� GHQQ NUHDWLYH )RUVFKXQJV� XQG (QWZLFNOXQJVJUXSSHQ VLQG ]ZDU VHKU VFKQHOO ]X
]HUVFKODJHQ� DEHU PHLVW QXU �EHU ODQJH =HLWUlXPH DXI]XEDXHQ�

/LWHUDWXUYHU]HLFKQLV

>$&.��@$FNRII� 5� /�� 0DQDJHPHQW 0LVLQIRUPDWLRQ 6\VWHPV� 0DQDJHPHQW 6FLHQFH� ����
>$12��@$QRUGQXQJ �EHU GLH 9HUELQGOLFKNHLW GHU 5DKPHQPHWKRGLN GHU 'DWHQYHUDUEHLWXQJVSUR�

MHNWLHUXQJ� *%�� ,� ���� 1U� ��
>%$/��@ %DOGLVVHUD� $� $QWKURSRPRUSKLF 0DFKLQHV DQG $UWLILFLDO ,QWHOOLJHQFH� 0DQ�0DFKLQH

,QWHUDFWLRQ $QG &RRSHUDWLRQ LQ &RPSOH[ 7HFKQRORJLFDO 6\VWHPV� )$67 )RUFDUVWLQ DQG
$VVHVPHQW LQ 6FLHQFH DQG WHFKQRORJ\� 1R� ���� ����

>%$/��@ %DOGHZHJ� )�� 7HFKQLFDO &RJQLWLRQ LQ 0DQ�0DFKLQH &RPPXQLFDWLRQ� ,Q� .� )XFKV�
.LWWRZVNL� &� +DUWPDQQ �+UVJ��� 3URFHHGLQJV RI ,QWHUQDWLRQDO ,),3�+XE�&RQIHUHQFH� ,Q�
IRUPDWLRQ 6\VWHP� :RUN DQG 2UJDQL]DWLRQ 'HVLJQ �:RUNLQJ *URXS �� %HUOLQ� ����

>%(5����@ %HUOHXU� -DTXHV� 1XUPLQHQ� 0DUNNX� ,�� ,PSDJOLD]]R� -RKQ� 6RFLDO ,QIRUPDWLFV�
$Q ,QIRUPDWLRQ 6RFLHW\ IRU $OO" ± ,Q 5HPHPEUDQFH RI 5RE .OLQJ� 6SULQJHU� ����

>%/8��@ %OXPHQWKDO� %� 'LH 8PNHKUXQJ XQG 0XOWLSOLNDWLRQ YRQ 0DWUL]HQ PLW +LOIH YRQ $ULWPD�
0DVFKLQHQ� 9HUODJ 'LH :LUWVFKDIW� %HUOLQ ����

>%(6��@ %HVFKOX� GHV 0LQLVWHUUDWHV YRP �� 0DL ����� *UXQGULFKWXQJHQ I�U GLH $QZHQGXQJ YRQ
HOHNWURQLVFKHQ 'DWHQYHUDUEHLWXQJVDQODJHQ XQG 3UR]H�UHFKQHUQ ]XU NRPSOH[HQ $XWRPD�
WLVLHUXQJ XQG 5DWLRQDOLVLHUXQJ LP 3HUVSHNWLY]HLWUDXP ���������

>%(6��@ %HVFKOXVV ]XU (UK|KXQJ GHU (IIHNWLYLWlW XQG ]XU 'XUFKVHW]XQJ GHU VR]LDOLVWLVFKHQ 5D�
WLRQDOLVLHUXQJ EHL GHU (LQVDW]YRUEHUHLWXQJ I�U GLH HOHNWURQLVFKH 'DWHQYHUDUEHLWXQJ�
%HVFKOXVV GHV :LUWVFKDIWVUDWHV YRP ��� -XOL ����� *%/� 7HLO ,,� ����� 1U� ��

>%5(��@ %UHWWVFKQHLGHU� *�� (UNHQQWQLVVH GHU VRZMHWLVFKHQ :LVVHQVFKDIWOHU V\VWHPDWLVFK ]XU
VR]LDOLVWLVFKHQ 5DWLRQDOLVLHUXQJ HUVFKOLH�HQ� ,Q� 5HFKHQWHFKQLN�'DWHQYHUDUEHLWXQJ� +HIW
�� ����

>%58��@ 5HVROXWLRQ� ,QWHUQDWLRQDO )HGHUDWLRQ )RU ,QIRUPDWLRQ 3URFHVVLQJ� 7HFKQLFDO &RPPLWWHH
�� &RPSXWHU DQG &RFLHW\� 7HPSHUUH�)LQODQG� GHQ ������� ����

>'(1��@ 'HQ 3HUVSHNWLYSODQ ������� H[DNW YRUEHUHLWHQ � GLH �� � 7DJXQJ GHV =. JDE GLH 2ULHQ�
WLHUXQJ� ,Q� 5HFKHQWHFKQLN� 'DWHQYHUDUEHLWXQJ� +HIW �� ����

>',7����@ 'LWWPDQQ� )�� 7KH %HJLQQLQJ RI 1HWZRUN 7HFKQRORJ\ LQ &20(&20� %H
:RUOGFRQJUHVV IRU WKH +LVWRU\ RI 6FLHQFHV� %HMLQJ� ���� � 9HU|IIHQWOLFKXQJ LQ 9RUEHUHL�
WXQJ�

>',5��@ 'LUHNWLYH GHV ;� 3DUWHLWDJHV GHU 6(' ]XP )�QIMDKUSODQ I�U GLH (QWZLFNOXQJ GHU
9RONVZLUWVFKDIW GHU ''5 LQ GHQ -DKUHQ ���� ELV ����

>',5��@ 'LUHNWLYH GHV ;,� 3DUWHLWDJHV GHU 6(' ]XP )�QIMDKUSODQ I�U GLH (QWZLFNOXQJ GHU
9RONVZLUWVFKDIW GHU ''5 LQ GHQ -DKUHQ ���� ELV ����� 6� ��

>'2%��@'REURY� *� 0�� 2UJDQLVDWLRQVWHFKQRORJLH DOV *HJHQVWDQG GHV 6\VWHPDQDO\VH� 7HLO ��
*UXQGVDW]IUDJHQ XQG 7HLO �� $VSHNWH XQG (EHQHQ GHU 2UJDQLVDWLRQVWHFKQRORJLH� ,Q�
:LVVHQVFKDIWOLFKH =HLWVFKULIW GHU +XPEROGW�8QLYHUVLWlW� 0DWKHPDWLVFK�
1DWXUZLVVHQVFKDIWOLFKH 5HLKH� +HIW �� ����� 6� ���� ��� XQG 6� �������

>'2&��@'RFKHUW\� 3�� )XFKV�.LWWRZVNL� .�� .ROP� 3�� 0DWKLDVVHQ� ,�� �(GLWRUV�� 6\VWHP 'HVLJQ
IRU +XPDQ 'HYHORSPHQW DQG 3URGXFWLYLW\� 3DUWLFLSDWLRQ DQG %HMRQG� 1RUWK +ROODQG�
$PVWHUGDP� 1HZ <RUN� 7RN\R� ����



���

>'21��D@ 'RQGD� $�� 'LH 'DWHQYHUDUEHLWXQJ � HLQ ZHVHQWOLFKHV ,QVWUXPHQW ]XU (UUHL�
FKXQJ HLQHU QHXHQ 4XDOLWlW GHU 3ODQXQJ XQG /HLWXQJ GHU 9RONVZLUWVFKDIW� ,Q� 6WDDWOLFKH
3UD[LV� +HIW �� ����

>'21��E@ 'RQGD� $��0LW PRGHUQHU 5HFKHQWHFKQLN ZLVVHQVFKDIWOLFK SODQHQ XQG OHLWHQ� ,Q�
'LH $UEHLW� +HIW ���� ����

>'5(��@ 'UH\IXV� +�� :KDW FRPSXWHU FDQCW GR � 7KH OLPLWV RI DUWLILFLDO LQWHOOLJHQFH� 1HZ <RUN
����

>(6(��@ (VHU� $�� (FKWVFKHLGXQJVNULWHULHQ XQG 9RUDXVVHW]XQJHQ I�U GHQ (LQVDW] YRQ 3UR]HVV�
UHFKQHUQ� ,Q� 5HFKHQWHFKQLN� 'DWHQYHUDUEHLWXQJ� +HIW �� ����

>)$6��@ )$67�5HSRUW� Ä)$67 )RUH FDVWLQJ DQG $VVHUPHQW LQ 6FLHQFH DQG 7HFKQRORJLH³ /H
3URJUDPPH )$67 ,, ����������� 3HUVSHFWLYH HW pYDOXDWLRQ GH OD VFLHQFH HW GH OD WHFK�
QRORJLH� 6\QWKqVH 'HV 5pVXOWDWV� )LUVW 'UDIW

>)/2��@ )OR\G� &KU�� 2XWOLQH RI D SDUDGLJP FKDQJH LQ VRIWZDUH HQJLQHHULQJ� ,Q� %MHUNQH HW� $O�
����� 6�a��������

>)/2����@ )OR\G� &KU�� /DXGDWLR� ,Q� &� )OR\G� &KU� )XFKV� :� +RINLUFKQHU �+UVJ�� 6WX�
IHQ ]XU ,QIRUPDWLRQVJH¤VHOOVFKDIW� )HVWVFKULIW ]XP ��� *HEXUWVWDJ YRQ .ODXV )XFKV�
.LWWRZVNL� 3HWHU /DQJ (XURSlLVFKHU 9HUODJ GHU :LVVHQVFKDIWHQ� )UDQNIXUW D�0� %HUOLQ �
2[IRUG� :LHQ� ���� � 6� ��

>)8&��@ )XFKV�.LWWRZVNL� )�� )XFKV�.LWWRZVNL� .�� 6DQGNXKO� .�� 7KH XVH RI V\QFKURQRXV WHOH�
FRRSHUDWLRQ WR GHVLJQ YLUWXDO� FUHDWLYH RUJDQL]DWLRQV� &RQFOXVLRQV EDVHG RQ HPSLULFDO UH�
VHDUFK� 3RVWHU SUHVHQWDWLRQ DW WKH ;9� ,),3 :RUOG &RPSXWHU &RQJUHVV �7KH *OREDO ,Q�
IRUPDWLRQ 6RFLHW\� 9LHQQD� $XVWULD DQG %XGD¤SHVW� +XQJDU\� �� $XJXVW� � 6HSWHPEHU
���� �&'�5RP (GLWLRQ RI WKH 3URFHHGLQJV RI WKH ;9� ,),3 :RUOG &RPSXWHU &RQJUHVV��

>)8&����@ )XFKV�.LWWRZVN� )�� '\QDPLF 1HWZRUNV� ,Q� $� %HUQVWHLQ �(G��� %H\RQG
:RUNIORZ 0DQDJHPHQW � 6XSSRUWLQJ '\QDPLF 2UJDQL]DWLRQDO 3URFHVVHV� :RUNVKRS�
3URFHHGLQJV� 3KLODGHOSKLD� &6&: �����

>)8&����@ )XFKV�.LWWRZVNL� )�� 3ULQ]� :�� ,QWHUDNWLRQVRULHQWLHUWHV :LVVHQVPDQDJHPHQW�
3HWHU /DQJ 9HUODJ� )UDQNIXUW D�0�� %HUOLQ� :LHQ� �����

>)8&��@ )XFKV�.LWWRZVNL� .�� 'DWHQYHUDUEHLWXQJ PLW /RFKNDUWHQPDVFKLQHQ ± ]XU 0HFKDQLVLHUXQJ
XQG $XWR¤PDWLVLHUXQJ JHLVWLJHU 3UR]HVVH LP %HUHLFK GHU 8QLYHUVLWlW� +XPEROGW�
8QLYHUVLWlW� 1U� ������ 6� ���

>)8&��@ )XFKV�.LWWRZVNL� .�� 0HGL]LQ XQG 'DWHQYHUDUEHLWXQJ� =HLWVFKU� bU]WO� )RUWELOGXQJ� ���
-J� +� � ������� 6� ��� � ���

>)8&��@ )XFKV�.LWWRZVNL� .�� 7VFKLUVFKZLW]� 5�� :HQ]ODII� %�� 1HXH :HJH GHU 'DWHQYHUDUEHL�
WXQJ"� ,� :LVVHQ¤VFKDIWOLFKHV .ROORTXLXP ]XU 2UJDQLVDWLRQ GHU 'DWHQYHUDUEHLWXQJ�
+XPEROGW�8QLYHUVLWlW ]X %HUOLQ ���� � DOV 0DQXVNULSW JHGUXFNW�

>)8&��@ )XFKV�.LWWRZVNL� .�� 7VFKLUVFKZLW]� 5�� :HQ]ODII� %�� 0HQVFK XQG $XWRPDWLVLHUXQJ� ,Q�
'HXWVFKH =HLWVFKULIW I�U 3KLORVRSKLH� 0HQVFK� :LVVHQVFKDIW XQG 7HFKQLN LP 6R]LDOLV�
PXV� 6RQGHUKHIW ����

>)8&��@ )XFKV�.LWWRZVNL� .�� 7VFKLUVFKZLW]� 5�� :HQ]ODII� %�� =XP *HJHQVWDQG GHU $XWRPDWLVLH�
UXQJ N|USHUOL¤FKHU XQG JHLVWPHQVFKOLFKHU 7lWLJNHLWHQ� PHVVHQ� VWHXHUQ� UHJHOQ� ��� -DKU�
JDQJ� +HIW � ������� 6� ��� � ���

>)8&��D@ )XFKV�.LWWRZVNL� .�� .DLVHU� +�� 7VFKLUVFKZLW]� 5�� :HQ]ODII� %��7KHRUHWLVFKH
XQG 3UDNWLVFKH )UDJHQ GHU $OOJHPHLQHQ ,QIRUPDWLN� 7DJXQJVPDWHULDO ]XP ,,� :LVVHQ�
VFKDIWOLFKHQ .ROORTXLXP ]XU Ä2UJDQLVD¤WLRQ GHU ,QIRUPDWLRQVYHUDUEHLWXQJ³ ± 'DWHQ�
EDQNHQ )�U 3UREOHPEHDUEHLWXQJ� ��������� ����� $OV 0D¤QXVNULSW YHUYLHOIlOWLJW� +XP�
EROGW�8QLYHUVLWlW %HUOLQ� 25=� 6HNWLRQ :72

>)8&��E@ )XFKV�.LWWRZVNL� .�� 7VFKLUVFKZLW]� 5�� :HQ]ODII� %�� 7DJXQJVPDWHULDO I�U XQG
5HIHUDWH DXI GHP ,,� :LVVHQVFKDIWOLFKHQ .ROORTXLXP ]XU 2UJDQLVDWLRQ GHU ,QIRUPDWLRQV�
YHUDUEHLWXQJ �'DWHQEDQNHQQ I�U 3UREOHPEHDUEHLWXQJ�� +XPEROGW�8QLYHUVLWlW� %HUOLQ
���� �DOV 0DQXVNULSW JHGUXFNW�



���

>)8&��F@ )XFKV�.LWWRZVNL� .�� /HPJR� .�� 6FKXVWHU� 8�� :HQ]ODII� %�� 0DQ�&RPSXWHU
&RPPXQLFDWLRQ� $ 3UREOHP RI /LQNLQJ 6HPDQWLF DQG 6\QWDFWLF ,QIRUPDWLRQ 3URFHVVLQJ�
,Q� :RUNVKRS RQ 'DWD &RPPXQL¤FDWLRQV� 6HSWHPEHU ������ ���� &3������ ,QWHUQDWLRQDO
,QVWLWXWH IRU $SSOLHG 6\VWHPV $QDO\VLV ���� /D[HQEXUJ� $XVWULD

>)8&��D@ )XFKV�.LWWRZVNL� .�� .DLVHU� +�� 7VFKLUVFKZLW]� 5�� :HQ]ODII� %�� ,QIRUPDWLN
XQG $XWRPDWLVLHUXQJ� $NDGHPLH 9HUODJ� %HUOLQ� ����� 6� ��

>)8&��E@ )XFKV�.LWWRZVNL� .�� 3UREOHPH GHV 'HWHUPLQVLPXV XQG GHU .\EHUQHWLN LQ GHU
PROHNXODUHQ %LRORJLH ± 7DWVDFKHQ XQG +\SRWKHVHQ �EHU GDV 9HUKlOWQLV GHV WHFKQLVFKHQ
$XWRPDWHQ ]XP OHEHQGHQ 2UJDQLVPXV � ]ZHLWH HUZHLWHUWH $XIODJH�� 9(% *XVWDY )LVFKHU
9HUODJ -HQD� ����

>)8&��@ )XFKV�.LWWRZVNL� .�� 7VFKLUVFKZLW]� 5�� 6\VWHPJHVWDOWXQJ ]XU HIIHNWLYHQ ,QWHJUDWLRQ GHU
$XWRPDWL¤VLHUWHQ ,QIRUPDWLRQVYHUDUEHLWXQJ LQ JHVHOOVFKDIWOLFKHQ 2UJDQLVDWLRQHQ�� ,Q�
:LVVHQVFKDIWVZLVVHQ¤VFKDIWOLFKH %HLWUlJH� +HIW �� 6HNWLRQ :LVVHQVFKDIWVWKHRULH XQG
:LVVHQVFKDIWVRUJDQLVDWLRQ GHU +XP¤EROGW�8QLYHUVLWlW� ����� 6� �������

>)8&��@ DXFK LQ� 7HFKQLVFKH 8QLYHUVLWlW 'UHVGHQ� ,QWHUQDWLRQDOHV 6HPLQDU Ä5HFKHQWHFKQLN DOV
0LWWHO XQG *HJHQVWDQG GHU $XV� XQG :HLWHUELOGXQJ³ ��� ELV �� 0lU] ���� LQ 'UHVGHQ�
''5

>)8&��D@ )XFKV�.LWWRZVNL� .�� :HFKVHOEH]LHKXQJHQ ]ZLVFKHQ $XWRPDW XQG *HVHOOVFKDIW
± ]X 6WUDWHJLHQ GHV (LQVDW]HV GHU DXWRPDWLVLHUWHQ ,QIRUPDWLRQVYHUDUEHLWXQJ DOV 5DWLRQDO�
LVLHUXQJV� XQG (UNHQQWQLVPLWWHO� ,Q� :LVVHQVFKDIWOLFKH =HLWVFKULIW GHU +XPEROGW�
8QLYHUVLWlW ]X %HUOLQ� 0DWKHPDWLVFK�1DWXUZLVVHQ¤VFKDIWOLFKH 5HLKH� �� ����� 6� �������

>)8&��E@ )XFKV�.LWWRZVNL� .�� 6FKXVWHU� 8�� :HQ]ODII� %�� $UEHLWVXPZHOW ± RUJDQLVD�
WRULVFK�WHFKQLVFKH XQG VR]LDOH 3UREOHPH GHV 5HFKQHUHLQVDW]HV� ,Q� $XVZLUNXQJHQ GHV
ZLVVHQVFKDIWOLFKHQ )RUWVFKULWWV DXI GHQ 0HQVFKHQ� ,QVWLWXW I�U 7KHRULH� *HVFKLFKWH XQG
2UJDQLVDWLRQ GHU :LVVHQVFKDIWHQ� $NDGHPLH GHU :LV¤VHQVFKDIWHQ GHU ''5� ����� 6� ��
± �� �*HGUXFNW LQ (QJOLVFK� LQ� +XPDQ ,PSOLFDWLRQV RI 6FLHQWLILF $GYDQFH� HEHQGD 6� ���
���

>)8&��F@ )XFKV�.LWWRZVNL� .�� 5HSRUW RI :RUNLQJ *URXS� &RPSXWHU DQG (WKLFV� ,Q� $�
0RZVKRZLW] � HGLWRU�� +XPDQ &KRLFH DQG &RPSXWHUV� �� 1RUWK�+ROODQG� $PVWHUGDP�
1HZ <RUN� 2[IRUG� ����

>)8&��@ )XFKV�.LWWRZVNL� .�� 6FKXVWHU� 8�� :HQ]ODII�� %�� :RUNLQJ (QYLURQPHQW � 2UJDQL]D�
WLRQDO� 7HFKQRORJL¤FDO DQG 6R]LDO 3UREOHPV RI &RPSXWHUL]DWLRQ� ,Q� 6RWDFC�� �3DUW ,��
1RUWK�+ROODQG 3XEOLVKLQJ &RP¤SDQ\� &RPSXWHU LQ ,QGXVWU\ � ������ �������

>)8&��D@ )XFKV�.LWWRZVNL�� .�� *XGHUPXWK� 3�� *UXQGIUDJHQ GHU ,QIRUPDWLN LQ 0HGL]LQ
XQG %LRORJLH� ,Q� .� )XFKV�.LWWRZVNL� 3� *XGHUPXWK� -� $GDP� (� 0�KOHQEHUJ �+UVJ���
3UREOHPH GHU ,QIRUPDWLN LQ 0HGL]LQ XQG %LRORJLH� ,,, :LVVHQVFKDIWOLFKHV .ROORTXLXP
]XU 2UJDQLVDWLRQ GHU ,QIRUP�DWLRQVYHUDUEHLWXQJ� $NDGHPLH�9HUODJ� %HUOLQ� ����

>)8&��E@ )XFKV�.LWWRZVNL� .�� ,QIRUPDWLRQ DQG 7KHRU\ RI 2UJDQL]DWLRQ DV &RQFHSW LRQDO
)UDPHZRUN IRU 6\VWHP 'HVLJQ RI $XWRPDWHG 0HGLFDO ,QIRUPDWLRQ 6\VWHPV� ,Q� 3URFHHG�
LQJV� �WK $QQXDO 6\PSRVLXP RQ &RPSXWHU $SSOLFDWLRQV LQ 0HGLFDO &DUH� :DVKLQJWRQ
'�&� ����

>)8&��D@ )XFKV�.LWWRHVNL� .� �+UVJ��� ,QIRUPDWLRQ� 2UJDQLVDWLRQ XQG ,QIRUPDWLRQVWHFK�
QRORJLH� ,9� :LVVHQ¤VFKDIWOLFKHV .ROORTXLXP ]XU 2UJDQLVDWLRQ GHU ,QIRUPDWLRQVYHUDU�
EHLWXQJ� %HUOLQ� ����� .RQIHUHQ]PDWH¤ULDO �DOV 0DQXVNULSW JHGUXFNW�� 6HNWLRQ :LVVHQ�
VFKDIWVWKHRULH XQG :LVVHQVFKDIWVRUJDQLVDWLRQ GHU +XP¤EROGW�8QLYHUVLWlW ]X %HUOLQ

>)8&��E@ )XFKV�.LWWRZVNL� .�� ,QIRUPDWLN XQG 2UJDQLVDWLRQVWKHRULH DOV NRQ]HSWLRQHOOHU
WKHRUHWLVFK�PHWKRGROR¤JLVFKHU %H]XJVUDKPHQ I�U GLH HIIHNWLYH ,QWHJUDWLRQ PRGHUQHU ,Q�
IRUPDWLRQVWHFKQRORJLHQ LQ VR]LDOH 2UJDQLVDWLRQ� ,Q� ,QIRUPDWLRQ� 2UJDQLVDWLRQ XQG ,Q�
IRUPDWLRQVWHFKQRORJLH� ,9� :LVVHQVFKDIWOLFKHV .ROORTXLXP ]XU 2UJDQLVDWLRQ GHU ,QIRU�
PDWLRQVYHUDUEHLWXQJ� %HUOLQ� ����� .RQIHUHQ]PDWHULDO �DOV 0DQXVNULSW JHGUXFNW��
6HNWLRQ :LVVHQVFKDIWVWKHRULH XQG :LVVHQVFKDIWVRUJDQLVDWLRQ GHU +XPEROGW�8QLYHUVLWlW
]X %HUOLQ



���

>)8&��@ )XFKV�.LWWRZVNL� .�� :HQ]ODII� %�� :HFKVHOEH]LHKXQJHQ ]ZLVFKHQ $XWRPDW XQG *HVHOO�
VFKDIW� ,Q� ,1)2 ��� +HIW �� 6HNWLRQ *HVHOOVFKDIWOLFKH :LUNXQJHQ GHU ,QIRUPDWLRQVYHU�
DUEHLWXQJ� 'UHVGHQ ����

>)8&��D@ )XFKV�.LWWRZVNL� .�� :HQ]ODII�%�� %DVLF /LQHV IRU $SSOLFDWLRQ RI 0RGHUQ
,QIRUPDWLRQ 7HFKQRORJ\ LQ WKH *'5� ,Q� ,),3� 7KH 7KLUG &RQIHUHQFH RQ +XPDQ &KRLFH
DQG &RPSXWHUV ± 1DWLRQDO 5HSRUWV ± 6WRFNKROP� ����� 6� ���� ���

>)8&��E@ )XFKV�.LWWRZVNL� .�� :HQ]ODII� %�� ,QIRUPDWLRQ 7HFKQRORJLHV LQ 5HODWLRQVKLS
ZLWK WKH /HYHOV RI +XPDQ ,QIRUPDWLRQ 3URFHVVLQJ� ,Q� 3URFHHGLQJV RI WKH ,),3 ± 7HFKQL�
FDO &RPPLWWHH � �&RPSXWHU DQG 6RFLHW\� :�*���� :RUNLQJ &RQIHUHQFH� ,� /� <QJ�
VWU|P� 5� 6L]HU� -� %HUOHXU� 5� /DXIHU �HGLWRUV�� &DQ ,QIRUPDWLRQ 7HFKQRORJ\ 5HVXOW LQ
%HQHYROHQW %HXUHDXFUDFLHV"� 1RUWK�+ROODQG� $PVWHUGDP� 1HZ <RUN� ����

>)8&��@ =XDUEHLW ]XU (QWZLFNOXQJVNRQ]HSWLRQ GHU +XPEROGW�8QLYHUVLWlW ]XU ZHLWHUHQ (QWIDOWXQJ
GHU ,QIRUPD¤WLN LQ /HKUH XQG )RUVFKXQJ �XQYHU|IIHQWOLFKW�

>)8&��@ )XFKV�.LWWRZVNL� .�� )DOFN� 0�� ,QIRUPDWLRQ 6\VWHP 'HVLJQ DQG 'HVLJQ RI :RUN DQG
2UJDQL]DWLRQ ± 1HFHVVLW\ IRU :LGHQLQJ WKH 6RFLR�7HFKQRORJLFDO 7R $Q $FW LRQDO $S�
SURDFK� ,Q� *�;� 5LWWHU �(GLWRU�� ,QIRUPDWLRQ 3URFHVVLQJ ��� 3URFHHGLQJV RI WKH ,),3 ��WK
:RUOG &RPSXWHU &RQJUHVV� 6DQIUDQFLVFR� 8�6�$�� 1RUWK�+ROODQG� $PVWHUGDP� 1HZ
<RUN� ����� 6� ��� � ���

>)8&��@ )XFKV�.LWWRZVNL� .�� 6\VWHPJHVWDOWXQJ� $UEHLWV� XQG 2UJDQLVDWLRQVJHVWDOWXQJ� ,Q�
0HQVFKOLFKH )DNWR¤UHQ EHL GHU *HVWDOWXQJ YRQ ,QIRUPDWLRQVV\VWHPHQ� HGY DVSHNWH� �����
6� �����

>)8&��@ 6FKUHLEHQ DQ 5HNWRU '� +DVV YRP ���� ����� PLW GHP 9RUVFKODJ I�U GLH *U�QGXQJ HLQHU
)DNXOWlW I�U ,QIRUPDWLN E]Z� HLQHV IDNXOWlWV�EHUJUHLIHQGHQ )DFKEHUHLFK ,QIRUPDWLN

>)8&��@ 6FKUHLEHQ DQ 5HNWRU +� )LQN YRP ���� ����� ]XU *U�QGXQJ HLQHV ,QVWLWXWV I�U ³6R]LDORUL�
HQWLHUWH ,QIRU¤PDWLN XQG 2UJDQLVDWLRQVWKHRULH´ PLW GHU .RQ]HSWLRQ ]XU *U�QGXQJ

>)8&��@ )XFKV�.LWWRZVNL� .�� 6\VWHPV GHVLJQ� GHVLJQ RI ZRUN DQG RI RUJDQL]DWLRQ ± 7KH 3DUDGR[
RI 6DIW\� WKH 2UJZDUH &RQFHSW� WKH 1HFHVVLW\ IRU D 1HZ &XOWXUH LQ ,QIRUPDWLRQ 6\VWHPV
DQG 6RIWZDUH 'HYHORS¤PHQW� ,Q� 9DE�Q 'HQ %HVVHODU� 3�� &OHPHQW� $�� -lUYLQHQ� 3��
�(GLWRUV�� 1RUWK�+ROODQG� $PVWHUGDP� ,),3� ����

>)8&��@ )XFKV�.LWWRZVNL� .�� 'HU 0HQVFK PXVV LQ GHQ KRFKNRPSOH[HQ ,QIRUPDWLRQVWHFKQRORJL�
VFKHQ 6\VWHPHQ K|FKVWH $XWRULWlW VHLQ XQG EOHLEHQ � =XU .RPSOH[LWlW XQG 3DUDGR[LH GHU
6LFKHUKHLW VRZLH GHQ :HUW GHU ,QWXLWLRQ XQG GHU 6WHOOXQJ GHV 0HQVFKHQ LQ ULVNDQWHQ LQ�
IRUPDWLRQVWHFKQRORJLVFKHQ 6\VWHPHQ� ,Q� /HUQHQ � $UEHLWHQ PLW GHP 1HW]� $E�
VFKOX�EHULFKW GHU ��� $UEHLWVWDJXQJ Ã0HQVFK�0DVFKLQH�.RPPX¤QLNDWLRQ¶ +RFKVFKXOIR�
UXP� )+ %UDQGHQEXUJ� ����

>)8&��@ )XFKV�.LWWRZVNL�.�� +HLQULFK� /� -�� 5ROI� $�� ,QIRUPDWLRQ HQWVWHKW LQ 2UJDQLVDWLRQHQ� �
LQ NUHDWLYHQ 8QWHUQHKPHQ � ZLVVHQVFKDIWVWKHRUHWLVFKH XQG PHWKRGRORJLVFKH .RQVHTXHQ�
]HQ I�U GLH :LUWVFKDIWVLQ¤IRUPDWLN� ,Q� -|UJ %HFNHU� :ROIJDQJ .|QLJ� 5HLQKDUG 6FK�WWH�
2OLYHU :HQGW� 6WHSKDQ =HOHZVNL �+UVJ��� :LUWVFKDIWVLQIRUPDWLN XQG :LVVHQVFKDIWVWKHR�
ULH� %HVWDQGVDXIQDKPH XQG 3HUVSHNWLYHQ� %H¤WULHEVZLUWVFKDIWOLFKHU 9HUODJ 'U� 7K� *D�
EOHU *PE+� :LHVEDGHQ ����

>)8&����D@ )XFKV�.LWWRZVNL� .�� *UXQGOLQLHQ GHV (LQVDW]HV GHU PRGHUQHQ ,QIRUPDWLRQV�
XQG .RPPXQLNDWLRQ¤VWHFKQRORJLHQ LQ GHU ''5 � :HFKVHO GHU 6LFKWZHLVHQ ]X HLQHU DP
0HQVFKHQ RULHQWLHUWHQ ,QIRUPDWLRQV¤V\VWHPJHVWDOWXQJ� ,Q� )� 1DXPDQQ �+UVJ���=XU
(QWZLFNOXQJ GHU ,QIRUPDWLN LQ GHU ''5� �HUVFKHLQW YRUDXVVLFKWOLFK �����

>)8&����E@ )XFKV�.LWWRZVNL� .�� =XU +HUDXVELOGXQJ YRQ 6LFKWZHLVHQ GHU ,QIRUPDWLN LQ GHU
''5 XQWHU GHP (LQ¤IOX� GHU .\EHUQHWLN ,� XQG ,,� 2UGQXQJ� ,Q� )� 'LWWPDQQ �+UVJ���
.\EHUQHWLN VWHFNW GHQ 2VWHQ DQ� 75$92 9HUODJ %HUOLQ �HUVFKHLQW YRDXVVLFKWOLFK �����



���

>)8&����F@ )XFKV�.LWWRZVNL� .�� 6WUDWHJLHV IRU WKH HIIHFWLYH ,QWHJUDWLRQ RI ,QIRUPDWLRQ�
DQG &RPPXQLFDWLRQ 7HFKQRORJLHV LQWR 6RFLDO 2UJDQL]DWLRQ � 2UJDQL]DWLRQ RI ,QIRUPD�
WLRQ 3URFHVVLQJ DQG WKH 1HFHVVLW\ RI 6RFLDO ,QIRUPDWLFV� ,Q� -DFTXHV %HUOHXU� 0DUNNX ,�
1XUPLQHQ� -RKQ ,PSODJOLD]]R �(GLWRUV�� 3URFHH¤GLQJV RI 7&��+&&�� 6RFLDO ,QIRUPDW�
LFV� $Q ,QIRUPDWLRQ 6RFLHW\ IRU $OO" ,Q 5HPHPEUDQFH RI 5RE .OHLQ� 6SULQJHU� ����

>)8&��@ )XFKV� .�� hEHU GLH =XYHUOlVVLJNHLW YRQ .HUQNUDIWZHUNHQ� 9RUWUDJ DXI GHU -DKUH�
VKDXSWWDJXQJ ���� GHU SK\VLNDOLVFKHQ *HVHOOVFKDIW GHU ''5� ,Q� .HUQHQHUJLH� %G�
���,,�+��� =LWLHUW ZLUG -�*� 6XEOHWW� &RQWURO (QJQJ� �� ������� +� ��� 6� ��

>)8&��@ )XFKV� .�� 7KHRULH � :DKUKHLW � :LUNOLFKNHLW� LQ� �� -DKUH 4XDQWHQWKHRULH � )HVWEDQG
]XP ��� -DKUHV¤WDJ GHU (QWGHFNXQJ GHU 3ODQFNVFKHQ (QHUJLHTXDQWHQ� $EKDQGOXQJHQ GHU
$NDGHPLH GHU :LVVHQVFKDI¤WHQ GHU ''5� $EWHLOXQJ� 0DWKHPDWLN� 1DWXUZLVVHQVFKDIWHQ�
7HFKQLN� $NDGHPLH�9HUODJ� %HUOLQ ����

>*/8��@ *OXVFKNRZ� 9�0�� 'LDORJV\VWHP LQ GHU 3ODQXQJ� ,Q� 5HFKHQWHFKQLN�'DWHQYHUDUEHLWXQJ�
+HIW �� ����

>*5<��@*U\F]DQ� *�� 3UR]HVVPXVWHU ]XU 8QWHUVW�W]XQJ NRRSHUDWLYHU 7lWLJNHLW� 'HXWVFKHU 8QLYHU�
VLWlWVYHUODJ� :LHVEDGHQ� ����

>*8'��@*XGHUPXWK� 3�� .ULHVHO� :�� .\EHUQHWLN XQG :HOWDQVFKDXXQJ ± 3UREOHPH� 6WUHLWIUDJHQ
XQG (UJHEQLVVH GHU PRGHUQHQ .\EHUQHWLN� 8UDQLD�9HUODJ /HLS]LJ� -HQD� %HUOLQ� ����

>*5b��@*UlVVOHU� 5�� 0�OOHU� '� � (IIHNWLYH 3URMHNWLHUXQJ ± $QZHQGXQJ YRQ 326 XQG 5DWLRQDOLV�
LHUXQJ GHU 3URMHNWLHUXQJ� ,Q� 5HFKHQWHFKQLN� 'DWHQYHUDUEHLWXQJ� �������

>+$&��@+DFNHU� :�� 8VHU�&HQWHUHG 6\VWHP� 'HVLJQ� 'HVLJQ RI 0HQWDO 7DVNV� ,Q� 'RFKHUW\� 3��
)XFKV�.LW¤WRZVNL .��� .ROP� 3�� 0DWKLDVVHQ ,� �(GV�� 3URFHHGLQJV RI WKH ,),3
7&�:*���� &RQIHUHQFH RQ 6\VWHP 'HVLJQ IRU +XPDQ 'HYHORSPHQW DQG 3URGXFWLYLW\�
3DUWLFLSDWLRQ DQG %H\RQG� 1RUWK�+ROODQG� $PVWHU¤GDP� ����� 6� �� � ��

>+$*��@+DJHU� .�� 6R]LDOLVPXV XQG ZLVVHQVFKDIWOLFK�WHFKQLVFKH 5HYROXWLRQ� %HUOLQ ����
>+$0��@ +DPPHU� '�� *HVHOOVFKDIW I�U ,QIRUPDWLN GHU ''5� ,Q� 5HFKHQWHFK�

QLN�'DWHQYHUDUEHLWXQJ� +HIW �� ����
>+$5��@+DUWPDQQ� .�� .LOLDQ� 5�� 6FKRSSDQ� :�� 5HFKHQWHFKQLN ]XU /HLWXQJ LQ .RPELQDWHQ� ,Q�

HGY DVSHNWH ����
>3(5��@ 3HUURZ� &K�� 1RUPDOH .DWDVWURSKHQ � 'LH XQYHUPHLGEDUHQ 5LVLNHQ GHU *UR�WHFKQLN��

&DPSXV 9HUODJ� )UDQNIXUW�1HZ <RUN� ����
>'2&��@'RFKHUW\�3�� )XFKV�.LWWRZVNL� .� .ROP� � 3� 0DWKLDVVHQ� /� � �(GLWRUV�� 6\VWHP 'HVLJQ

IRU +XPDQ 'HYHORSPHQW DQG 3URGXFWLYLW\ � 3DUWLFLSDWLRQ DQG %H\RQG� 1RUWK�+ROODQG�
$PVWHUGDP ����

>(6(��@ (VHU� $�� (FKWVFKHLGXQJVNULWHULHQ XQG 9RUDXVVHW]XQJHQ I�U GHQ (LQVDW] YRQ 3UR]HVVUH�
FKQHUQ� ,Q� 5HFKHQWHFKQLN� 'DWHQYHUDUEHLWXQJ� +HIW �� ����

>-81��@ -XQJQLFNHO� +�*�� �� -DKUH HUIROJUHLFKH %HWHLOLJXQJ GHU ''5 DP (LQKHLWOLFKHQ 6\VWHP
(OHNWURQLVFKHU 5HFKHQWHFKQLN �(6(5�� ,Q� 5HFKHQWHFKQLN�'DWHQYHUDUEHLWXQJ� +HIW ���
����

>./(��@ .OHLEHU� *�� =LHOH XQG $XIJDEHQ GHU 'DWHQYHUDUEHLWXQJ LQ GHU ''5 QDFK GHP 9,,�
3DUWHLWDJ� ,Q� 5HFKWHFKQLN�'DWHQYHUDUEHLWXQJ� +HIW �� ����

>./(��@ .OHPP� 3� *� 'LH 6LPXODWLRQ 6R]LDOHU 3UR]HVVH� 6RF� 6FL� 	 0HG� ����� 9RO� �� SS� ����
���� 3HUJD¤PRQ 3UHVV /WG� 3ULQWHG LQ *UHDW %ULWDLQ

>.,5��@ .LUEVFK� -�� (FKW]HLWYHUDUEHLWXQJ � (UOlXWHUXQJHQ XQG 7HQGHQ]HQ� ,Q� 5HFKHQWHFKQLN�
'DWHQYHUDUEHL¤WXQJ� +HIW �� ����

>./,��@ .OL[� )� � .\EHUQHWLVFKH $QDO\VH JHLVWLJHU 3UR]HVVH� 9(%� 'HXWVFKHU 9HUODJ GHU :LVVHQ�
VFKDIWHQ� %HUOLQ� ����

>./,��@ .OL[� )� .UDXVH� :� 6\GRZ� +� �+UVJ��� $QDO\VH XQG 6\QWKHVH YRQ 3UREOHPO|VXQJVSUR�
]HVVHQ� 9(% 'HXWVFKHU 9HUODJ GHU :LVVHQVFKDIWHQ� %HUOLQ� ����

>./,��@ .OL[� )� :\VRWVRW]NL� )� :HJH XQG 3ULQ]LSLHQ GHU N�QVWOLFKHQ ,QWHOOLJHQ]� ,Q� )� .OL[ HW
DO� 0DWKHPDWL¤VFKH 0RGHOOLHUXQJ LQ 1DWXUZLVVHQVFKDIW XQG 7HFKQLN� $NDGHPLH 9HUODJ�
����



���

>.2&��@.RFKDQ� '�� HW DO �+UVJ��� &$' &$0 6FKO�VVHOWHFKQRORJLH DOV ,QWHQVLYLHUXQJVIDNWRU�
9HUODJ 'LH :LUWVFKDIW %HUOLQ� ����

>.81��@.XQDWK� +�� ,P 6SDJDW YRQ +RIIQXQJ XQG 5HDOLWlW ± 0HGL]LQLVFKH ,QIRUPDWLN LQ GHQ
QHXHQ %XQGHVOlQ¤GHUQ� )RUXP GHU 0HGL]LQ �'RNXPDWDWLRQ XQG 0HGL]LQ� ,QIRUPDWLN�
6RQGHUKHIW 1U�������� 6� �����

>/$,����@ /DLWNR� +�� 'LH ,GHH GHU ÄVFLHQFH RI VFLHQFH³ ± HLQ 9HUPlFKWQLV -RKQ 'HVPRQG
%HUQDOV� ,Q� +� /DLWNR� $� 7UXQVFKNH �+UVJ��� 0LW GHU :LVVHQVFKDIW LQ GLH =XNXQIW ±
1DFKOHVH ]X -RKQ 'HVPRG %HUQDO� 5RVD�/X[HPEXUJ�6WLIWXQJ %UDQGHQEXUJ H�9�� 3RWV�
GDP� ����� 6� ���

>/$8��D@ /DXHQURWK� +��*� �+UVJ��� ,QQRYDWLRQVSUR]HVV )OH[LEOH $XWRPDWLVLHUXQJ ±
$QDO\VH� (IIHNWLYLWlW� 6WUD¤WHJLHQ� $NDGHPLH�9HUODJ %HUOLQ� ����

>/$8��E@ /DXHQURWK� +��*�� 2UJZDUH I�U FRPSXWHULVLHUWH )HUWLJXQJ� ,Q� PVU� %HUOLQ ��
������ ��

>/$8��F@ /DXHQURWK� +�*�� �+UVJ��� ,QQRYDWLRQVSUR]HVV )OH[LEOH $XWRPDWLVLHUXQJ ±
$QDO\VH� (IIHNWLYLWlW� 6WUD¤WHJLHQ� $NDGHPLH�9HUODJ %HUOLQ� ����� 6� �� I�I�

>/(+��@ /HKPDQQ� 1�-�� .�QVWOLFKH ,QWHOOLJHQ] � $QDO\WLVFKH $UEHLWVWHFKQLNHQ� 6WXGLHQWH[WH� +HIW
��� ����� 7HFKQLVFKH 8QLYHUVLWlW 'UHVGHQ

>3g7��@ 3|WVFKNH� '�� ³.RQ]HSWLRQ ]XU (QWZLFNOXQJ QHXHU *HQHUDWLRQHQ YRQ 5HFKQHUV\VWHPHQ³
�5,� Ä.RRUGL¤QLHUXQJVUDW I�U 5HFKHQWHFKQLN XQG ,QIRUPDWLN GHU $NDGHPLHQ GHU :LVVHQ�
VFKDJWHQ GHU VR]LDOLVWLVFKHQ /lQGHU³� 0RVNDX ����� EHDUEHLWHWH GHXWVFKH )DVVXQJ� =.,
±$G: GHU ''5

>0$5��@ 0DU[� .�� 7KHVHQ �EHU )HXHUEDFK� .� 0DU[� )� (QJHOV� $XVJHZlKOWH 6FKULIWHQ�
%DQG ,,� 'LHW] 9HUODJ %HUOLQ� ����� ��� > @

>0$5��@ 0DU[� .�� *UXQQGULVV GHU .ULWLN GHU SROLWLVFKHQ gNRQRPLH� %HUOLQ ����� 6� ���
>0,&��@ 0LFKDON� 0�� (QWZLFNOXQJ XQG +DXSWDXIJDEH GHU 99% 0DVFKLQHOOHV 5HFKQHQ� ,Q� 6WD�

WLVWLVFKH 3UD[LV� +HIW �� ����
>1$7��@ 1DWLRQDOHV 6\PSRVLXP 6R]LDOLVPXV� ZLVVHQVFKDIWOLFK�WHFKQLVFKH 5HYROXWLRQ XQG 0HGL�

]LQ� %HUOLQ ����� ,Q� 9HUKDQGOXQJHQ GHV 5DWHV I�U 3ODQXQJ XQG .RRUGLQLHUXQJ GHU PHGL�
]LQLVFKHQ :LVVHQVFKDIWHQ EHLP 0LQLVWHULXP I�U *HVXQGKHLWVZHVHQ GHU ''5� %DQG �� 6�
��� ��

>0((@ 0((�'LUHNWLYHQ ]�%� ]X $87(9$�(6(*
>0(,��@ 0HLHU� +�:� � 5HFKQHUQHW]�7HFKQRORJLHQ � ,QWHUQDWLRQDOH 7HQGHQ]HQ XQG (QWZLFNOXQJHQ

YRQ '(/7$� ,Q� ,QIR ��� +HIW �� �3OHQDUYRUWUlJH�� 'UHVGHQ ����
>0(5��@0HUNHO� *�� =XU HOHNWURQLVFKHQ 'DWHQYHUDUEHLWXQJ LQ GHU ''5� ,Q� (LQKHLW� +HIW ��� ����
>0(5��@0HUNHO� *�� hEHU GHQ (LQIOX� GHU 0LNURHOHNWURQLN DXI GLH 7HFKQLN GHU ,QIRUPDWLRQVYHU�

DUEHLWXQJ� ,Q� 5HFKHQWHFKQLN�'DWHQYHUDUEHLWXQJ� +HIW �� ����
>1,&��@ 1LFN� +�� 6R]LDOLVWLVFKH 5DWLRQDOLVLHUXQJ� ZLVVHQVFKDIWOLFK�WHFKQLVFKH 5HYROXWLRQ XQG

(IIHNWLYLWlW� ,Q� (LQKHLW� +HIW �� ����
>1,&��@ 1LFN� +�� :LVVHQVFKDIWOLFK�WHFKQLVFKH 5HYROXWLRQ � KLVWRULVFKHU 3ODW]� (QWZLFNOXQJV�

HWDSSHQ� VR]LDOHV :HVHQ� %HUOLQ ����
>18/��@ 1XOOPHLHU� (�� 5|GLJHU� .��+�� 'LDORJV\VWHPH LQ GHU $UEHLWVZHOW� :LVVHQVFKDIWVYHUODJ�

0DQQ¤KHLP�:LHQ�=�ULFK� ����
>1<*��@1\JDDUG� .�� :RUNHUVC3DUWLFLSDWLRQ LQ 6\VWHP 'HYHORSPHQW� ,Q� +XPDQ &KRLFH DQG

&RPSXWHUV� �� $� 0RZVKRZLW] �HGLWRU�� 1RUWK�+ROODQG� $PVWHUGDP� ����
>3$3����@ 3DSH� %� 2UJDQLVDWLRQ GHU 6RIWZDUHQXW]XQJ ± 7KHRULH XQG )DOOVWXGLHQ ]XU

6RIWZDUHHLQI�KUXQJ XQG %HQXW]HUEHWUHXXQJ� /RJRV 9HUODJ %HUOLQ� ����
>3(7��@ 3HWNRII� .\EHUQHWLN ,,� 2UGQXQJ ± HLQH PHWKRGRORJLVFKH %DVLV GHU :LUWVFKDIWVLQIRU�

PDWLN"� ,Q� -|UJ %HFNHU� :ROIJDQJ .|QLJ� 5HLQKDUG 6FK�WWH� 2OLYHU :HQGW� 6WHSKDQ =H�
OHZVNL �+UVJ��� :LUWVFKDIWVLQ¤IRUPDWLN XQG :LVVHQVFKDIWVWKHRULH� %HVWDQGVDXIQDKPH
XQG 3HUVSHNWLYHQ� %HWULHEVZLUWVFKDIWOLFKHU 9HUODJ 'U� 7K� *DEOHU *PE+� :LHVEDGHQ
����



���

>3(5��@ 3HUVSHNWLYLVFKH *HVDPWNRQ]HSWLRQ I�U GLH (QWZLFNOXQJ XQG $QZHQGXQJ GHU 'DWHQYHU�
DUEHLWXQJ � %HVFKOXVV GHV 3UlVLGLXPV GHV 0LQLVWHUUDWHV YRP ��� -XOL ����

>3(5��@ 'HQ 3HUVSHNWLYSODQ ������� H[DNW YRUEHUHLWHQ � GLH ��� 7DJXQJ GHV =. JDE GLH 2ULHQ�
WLHUXQJ� ,Q� 5HFKHQWHFKQLN� 'DWHQYHUDUEHLWXQJ� +HIW �� ����

>3(5@ 3HUURZ� &K�� 1RUPDOH .DWDVWURSKHQ � 'LH XQYHUPHLGEDUHQ 5LVLNHQ GHU *UR�WHFKQLN�
>352��@ 3URJQRVH Ä*UXQGULFKWXQJHQ GHU $XWRPDWLVLHUXQJ PDWHULHOOHU XQG JHLVWLJHU 3UR]HVVH

�996 '5 ,���������� $XV]XJ� %ODWW �� GHU 9RUODJH I�U GDV 3ROLWE�UR GHV =. GHU 6('�
EHWUHIIHQG .\EHUQHWLN

>5$+��@5DKPHQPHWKRGLN GHU 'DWHQYHUDUEHLWXQJVSURMHNWLHUXQJ� 9(% .RPELQDW 5RERWURQ� 'UHV�
GHQ ����

>5$3����@ 5DSRSRUW� 6�0�� )XFKV�.LWWRZVNL� .�� 5RVHQWKDO� +�$�� 'LH %LRORJLH�3URJQRVH
���������� (LQ 7ULDORJ� ,Q� &KU� )OR\G� &K� )XFKV� :� +RINLUFKQHU� 6WXIHQ ]XU ,QIRUPD�
WLRQVJHVHOOVFKDIW� 3HWHU /DQJ 9HUODJ� )UDQNIXUW D�0� ����� 6� ��� ± ����

>5$7��@ 5DWLRQDOLVLHUXQJ GHU (LQVDW]YRUEHUHLWXQJ GXUFK GLH $QZHQGXQJ YRUJHIHUWLJWHU 6\VWH�
PXQWHUODJHQ� ,Q� 5HFKHQWHFKQLN� 'DWHQYHUDUEHLWXQJ� %HLKHIW �� ����

>527����@ 5RWK� 0�� (YROXWLRQ XQG .RRSHUDWLRQ ± 0HQVFK XQG LQWHOOLJHQWHU $XWRPDW�
$UEHLWVPDWHULDO GHV .'7�.ROORTXLXPV Ä&RPSXWHU XQG *HVHOOVFKDIW YRP ��� 'H]HPEHU
���� LQ 6XKO� �+UVJ���.DPPHU GHU 7HFKQLN 6XKO

>5g'����@ 5|GLQJHU� .��+�� 1XOOPHLHU� (�� :RUN 'HVLJQ ,QVWHDG RI 6\VWHP 'HVLJQ� ,Q� ,Q�
'RFKHUW\� 3�� )XFKV�.LWWRZVNL .��� .ROP� 3�� 0DWKLDVVHQ ,� �(GV�� 3URFHHGLQJV RI WKH
,),3 7&�:*���� &RQIHUHQFH RQ 6\VWHP 'HVLJQ IRU +XPDQ 'HYHORSPHQW DQG 3URGXFWLY�
LW\� 3DUWLFLSDWLRQ DQG %H\RQG� 1RUWK�+ROODQG� $PVWHUGDP� ����� 6� ��� � ���

>58'��@5XGROSK� -� 'LH 2SWLPLHUXQJ GHV YRONVZLUWVFKDIWOLFKHQ 3URGXNWLRQVSODQHV PLW +LOIH GHU
9RONVZLUW¤VFKDIWVELODQ]� %HUOLQ� ����

>58'��@5XGROI� (�� 6FK|QIHOGHU� (�� +DFNHU� :�� 7lWLJNHLWVEHZHUWXQJVV\VWHP ± *HLVWLJH $UEHLW�
3V\FKRGLD¤JQRVWLVFKH =HQWUXP 6HNWLRQ 3V\FKRORJLH GHU +XPEROGW�8QLYHUVLWlW ]X %HU�
OLQ� ����

>5$7��@ 5DWLRQDOLVLHUXQJ GHU (LQVDW]YRUEHUHLWXQJ GXUFK GLH $QZHQGXQJ YRUJHIHUWLJWHU 6\VWH�
PXQWHUODJHQ� ,Q� 5HFKHQWHFKQLN� 'DWHQYHUDUEHLWXQJ� %HLKHIW �� ����

>6&+��@ 6FKLHPHQ]� :�� 2UJZDUH�1XW]HU�6FKQLWWVWHOOH I�U FRPSXWHULQWHJULHUHQGH VRXLDOH 6\V�
WHPH� HEHQGD,Q� 0HQVFKOLFKH )DNWRUHQ EHL GHU *HVWDOWXQJ YRQ ,QIRUPDWLRQVV\VWHPHQ�
HGY DVSHNWH� ����� 6� �����

>6&+��@ 6FKXO]� *�� +DXSWDXIJDEH GHV 9,,,� 3DUWHLWDJHV XQG GLH $QZHQGXQJ GHU ('9� ,Q� 5H�
FKHQWHFKQLN� 'DWHQYHUDUEHLWXQJ� +HIW �� ����

>6&+��@ 6FKXO]H� '�� $OEUHFKW� (�� /DQJQHU� (�� /RHVHU� )�� 6XFNHU� 8�� �+UVJ��� :LVVHQ�
VFKDIWVZLVVHQVFKDIW LQ /HKUH XQG )RUVFKXQJ� � :LVVHQVFKDIWOLFKH 6FKULIWHQUHLKH GHU
+XPEROGW�8QLYHUVLWlW ]X %HUOLQ ����� 6� ��

>60(��@ 6PHUV� +�� 'DV PDVFKLQHOOH /RFKNDUWHQYHUIDKUHQ� 9(% )DFKEXFKYHUODJ /HLS]LJ ����
>67(��@ 6WHQ]� 7K�� )�KUXQJVV\VWHPH I�U GDV 0DQDJHPHQW� 9RP 0DQDJHPHQW�

,QIRUPDWLRQVV\VWHP ]XP ([H¤FXWLYH ,QIRUPDWLRQV 6\VWHP� ,Q� .ODXV 6SUHPDQQ� (EHU�
KDUG =XU �+UVJ��� &RQWUROOLQJ ± *UXQGODJHQ ± ,QIRUPDWLRQVV\VWHPH ± $QZHQGXQJHQ�
*DEOHU 9HUODJ :LHVEDGHQ� ����� 6� ���� ���

>76&����@ 7VFKLUVFKZLW]� 5�� ,QIRUPDWLNHQWZLFNOXQJ LQ GHU ''5 ± QLFKW QXU ZHL�H )OH�
FNHQ� ,Q� )OR\G� &KU�� )XFKV� &K�� +RINLUFKQHU� :� �+UVJ��� 6WXIHQ ]XU ,QIRUPDWLRQVJH�
VHOOVFKDIW� 3HWHU /DQJ 9HUODJ� )UDQN¤IXUW D�0� ����� 6� ��� � ���

>76&����@ 7VFKLUVFKZLW]� 5�� ,QIRUPDWLN XQG *HVHOOVFKDIW �,X*� DOV DNDGHPLVFKH 'LV]LS�
OLQ ± 5HPLQL]HQ]HQ HLQHV ,QIRUPDWLNHUV GHU PHLQW� QLFKW YROOVWlQGLJ GLH (QWZLFNOXQJ DXI
GLHVHP *HELHW YHUVFKODIHQ ]X KDEHQ� ]XPDO HU HLQLJH 3DUWH PLWVSLHOHQ GXUIWH �XQYHU|I�
IHQWOLFKW�



���

>8/,��@ 8OLFK� (�� 6RPH $VSHFWV RI 8VHU�2ULHQWHG 'LDORJXH 'HVLJQ� ,Q� 'RFKHUW\� 3�� )XFKV�
.LWWRZVNL .��� .ROP� 3�� 0DWKLDVVHQ ,� �(GV�� 3URFHHGLQJV RI WKH ,),3 7&�:*���� &RQ�
IHUHQFH RQ 6\VWHP 'HVLJQ IRU +XPDQ 'HYHORSPHQW DQG 3URGXFWLYLW\� 3DUWLFLSDWLRQ DQG
%H\RQG� 1RUWK�+ROODQG� $PVWHUGDP� ����� 6� �� ± ��

>8/,��@ 8OLFK� (�� $UEHLWVSV\FKRORJLH� 9HUODJ GHU )DFKYHUHLQH DQ GHU VFKZHL]HULVFKHQ +RFK�
VFKXOHQ XQG 7HFK¤QLNHQ �YGI�� =�ULFK XQG &�(� 3RHVFKHO 9HUODJ� 6WXWWJDUW� ����

>9$1��@9DQ 'HQ %HVVHODU� 3� � &OHPHQW� $�� -lUYLQHQ� 3�� �(GLWRUV�� ,QIRUPDWLRQ 6\VWHP� :RUN
DQG 2UJDQL]D¤WLRQ 'HVLJQ� 1RUWK�+ROODQG� $PVWHUGDP� ����

>92/��@ 9ROSHU� :�� &RQWUDVWLYH $QDO\VLV RI WKH 5HODWLRQVKLS RI 0DQ DQG &RPSXWHU DV D %DVLV RI
6\VWHP 'HVLJQ� ,Q� 'RFKHUW\� 3�� )XFKV�.LWWRZVNL .��� .ROP� 3�� 0DWKLDVVHQ ,� �(GV��
3URFHHGLQJV RI WKH ,),3 7&�:*���� &RQIHUHQFH RQ 6\VWHP 'HVLJQ IRU +XPDQ 'HYHO�
RSPHQW DQG 3URGXFWLYLW\� 3DUWLFLSDWLRQ DQG %H\RQG� 1RUWK�+ROODQG� $PVWHUGDP� �����
6� ��� � ���

>92/��@ 9ROSHU� :� HW DO� 9HUIDKUHQ ]XU (UPLWWOXQJ YRQ 5HJXODWLRQVHUIRUGHUQHVVHQ LQ GHU $U�
EHLWVWlWLJNHLW �9(5$�� .|OQ ����

>:$5��@ :DUQHFNH� +�-�� :DV EULQJW GLH IUDNWDOH 7KHRULH I�U GLH )DEULN" (LQ ,QWHUYLHZ�
'LH )HUWLJXQJ LP 8PEUXFK ± )UDNWDOH )DEULN"� ,QIRUPDWLN�0DJD]LQ� %HUOLQ� 6SULQJHU
9HUODJ� �����

>:2/��@ :ROII� %�� )XFKV�.LWWRZVNL� .�� .OLVFKHZVNL� 5�� 0|OOHU� $�� 2UJDQLVDWLRQ�
VWKHRULH DOV )HQVWHU ]XU :LUNOLFKNHLW� ,Q� -|UJ %HFNHU� :ROIJDQJ .|QLJ� 5HLQKDUG
6FK�WWH� 2OLYHU :HQGW� 6WHSKDQ =HOHZVNL �+UVJ��� :LUWVFKDIWVLQIRUPDWLN XQG :LVVHQ�
VFKDIWVWKHRULH� %HVWDQGVDXIQDKPH XQG 3HUVSHNWLYHQ� %H¤WULHEVZLUWVFKDIWOLFKHU 9HUODJ
'U� 7K� *DEOHU *PE+� :LHVEDGHQ ����

>=b1��@ =lQNHU� )�� +HOELJ� +�� .�QVWOLFKH ,QWHOOLJHQ] � HLQ � QLFKW PHKU� QHXHU =ZHLJ GHU &RP�
SXWHUZLVVHQ¤VFKDIW� ,Q� ,1)2 ��� +HIW �� 6HNWLRQ .�QVWOLFKH ,QWHOOLJHQ]� 'UHVGHQ ����

>=(0��@=HPDQHN� +�� :HOWPDFKW &RPSXWHU� :HOWUHLFK GHU ,QIRUPDWLRQ� %HFKWOH 9HUODJ� ����� 6�
��� I�

>=h/��@ =�OOLJKRYHQ� +�� 'DV REMHNWRULHQWLHUWH .RQVWUXNWLRQVKDQGEXFK QDFK GHP :HUN]HXJ 	
0DWHULDO�$Q¤VDW]� GSXQNW YHUODJ� +HLGHOEHUJ� ����


