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*HUDOG 4XLUFKPD\U

8QLYHUVLWlW :LHQ� )DNXOWlW I�U ,QIRUPDWLN
,QVWLWXW I�U 'LVWULEXWHG DQG 0XOWLPHGLD 6\VWHPV

/LHELJJDVVH �����
���� :LHQ

*HUDOG�4XLUFKPD\U#XQLYLH�DF�DW

£° ���i�ÌÕ�}

=LHO GLHVHV %HLWUDJV LVW HV� HLQLJH VHKU DNWXHOOH (QWZLFNOXQJHQ DXI GHQ *HELHWHQ GHU
5HFKWVLQIRUPDWLN XQG GHV ,QIRUPDWLRQVUHFKWV ]X DQDO\VLHUHQ XQG GDU]XVWHOOHQ� ZHVKDOE
JHUDGH KHXWH GLH YRQ +HUEHUW )LHGOHU EHUHLWV YRU HLQLJHQ -DKU]HKQWHQ JHIRUGHUWH
LQWHJULHUWH %HWUDFKWXQJ YRQ 5HFKWVLQIRUPDWLN XQG ,QIRUPDWLRQVUHFKW KRFKDNWXHOO LVW
�YJO� >),��@� >),7��@�� $XVJHKHQG YRQ GHQ LPPHU K|KHUHQ $QIRUGHUXQJHQ DQ
)DKQGXQJV� XQG -XVWL]XQWHUVW�W]XQJVV\VWHPH� GHU 5ROOH YRQ 2QWRORJLHQ LQ GHU
5HFKWVLQIRUPDWLN XQG LP ,QIRUPDWLRQVUHFKW ELV KLQ ]XU LQWHQVLY JHI�KUWHQ 'LVNXVVLRQ
�EHU 'DWHQVFKXW]IUDJHQ >),����@ XQG QHXHUH (QWZLFNOXQJHQ LP 8PIHOG GHU
(XURSlLVFKHQ 'DWHQVSHLFKHUXQJVULFKWOLQLH ZLUG GDUJHVWHOOW� ZHVKDOE QXU HLQH VRZRKO YRQ
6HLWH GHU 5HFKWVZLVVHQVFKDIWHQ� DOV DXFK YRQ 6HLWH GHU ,QIRUPDWLN PLW KRKHU
)DFKNRPSHWHQ] EHWULHEHQH LQWHJULHUWH )RUVFKXQJ ]X EUDXFKEDUHQ $QVlW]H XQG
XPVHW]EDUHQ (UJHEQLVVHQ I�KUHQ NDQQ >),*��@�

'DV LQ GHQ 0HGLHQ EUHLW GLVNXWLHUWH 6FKHLWHUQ YLHOHU hEHUZDFKXQJVDQVlW]H XQG GDPLW
DVVR]LLHUWHU *HVHW]JHEXQJVYRUKDEHQ ZDU YRUDXV]XVHKHQ� GHQQ VRZRKO WHFKQLVFKH
%DUULHUHQ� DOV DXFK $N]HSWDQ]IUDJHQ� ZXUGHQ YLHOIDFK LJQRULHUW� (LQH LQWHJULHUWH
%HWUDFKWXQJ� GLH QLFKW QXU GLH SROLWLVFKH XQG GLH OHJLVWLVFKH 0DFKEDUNHLW� VRQGHUQ DXFK
GLH VR]LRORJLVFKHQ XQG WHFKQLVFKHQ $VSHNWH PLW HLQEH]LHKW� KlWWH VR PDQFKH WHXUH
)HKOHQWZLFNOXQJ GHU OHW]WHQ -DKUH YHUKLQGHUQ N|QQHQ �DOV %HLVSLHO HLQHV %HLWUDJV ]X
HLQHP VHKU DNWXHOOHQ 7KHPD VLHKH >),��@��

bKQOLFK LVW GLH 3UREOHPDWLN DXI GHU 6HLWH GHU ,QIRUPDWLN ]X VHKHQ� ZR YLHOIDFK ]XHUVW
QHXH WHFKQLVFKH (QWZLFNOXQJHQ XPJHVHW]W ZXUGHQ XQG HUVW EHLP $XIWUHWHQ YRQ
EHGHXWHQGHQ QLFKW HLQJHSODQWHQ QHJDWLYHQ .RQVHTXHQ]HQ QDFK GHP 5HFKWVVWDDW JHUXIHQ
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ZLUG� DQVWDWW P|JOLFKH )ROJHQ I�U 5HFKWVV\VWHP XQG *HVHOOVFKDIW EHUHLWV LQ GHU
,GHHQILQGXQJV�� (QWZXUIV� XQG 'HVLJQSKDVH DE]XNOlUHQ� *OREDOLVLHUXQJ XQG HLQH VWlQGLJ
HQJHU ZHUGHQGH 9HUQHW]XQJ KDEHQ LKUHQ $QWHLO ]X LPPHU NRPSOH[HU ZHUGHQGHQ
3UREOHPVWHOOXQJHQ EHLJHWUDJHQ� 'LH XP GLH (XURSlLVFKH 'DWHQVSHLFKHUXQJVULFKWOLQLH
>(8��@ XQG bQGHUXQJVYRUKDEHQ GHU 'DWHQVFKXW]ULFKWOLQLH >(8��@ JHI�KUWHQ
'LVNXVVLRQHQ� VRZLH YHUJOHLFKEDUH QDWLRQDOH XQG LQWHUQDWLRQDO *HVHW]HVHQWZ�UIH ]HLJHQ�
ZLH VFKZHU VLFK HLQPDO DX�HU .RQWUROOH JHUDWHQH (QWZLFNOXQJHQ ZLHGHU HLQIDQJHQ ODVVHQ
XQG PLW ZHOFK KRKHU .RPSOH[LWlW GHU 9HUVXFK EHKDIWHW LVW� LP 1DFKKLQHLQ UHYROXWLRQlUH
WHFKQLVFKH (QWZLFNOXQJHQ ]X UHJXOLHUHQ� $EJHVHKHQ YRQ GHQ UHLQ ZLVVHQVFKDIWOLFKHQ
+HUDXVIRUGHUXQJHQ XQG GHU KRKHQ WHFKQLVFKHQ .RPSOH[LWlW GHU )UDJH GHU
%HKHUUVFKEDUNHLW GHU H[LVWLHUHQGHQ ZHOWZHLWHQ ,QIRUPDWLRQVLQIUDVWUXNWXUHQ VLQG HV YRU
DOOHP GLH ZLUWVFKDIWOLFKHQ XQG VR]LDOHQ )ROJHQ� ZHOFKH GLH (UDUEHLWXQJ HLQHU /|VXQJ DOV
VR GULQJHQG HUVFKHLQHQ ODVVHQ� 1LFKWV OLHJW GDKHU QlKHU� DOV EHL GHU /|VXQJVHQWZLFNOXQJ
DXI MHQH LQWHJULHUWHQ %HWUDFKWXQJVZHLVHQ ]XU�FN]XJUHLIHQ� GLH YRQ GHU 3LRQLHUJHQHUDWLRQ
GHU (XURSlLVFKHQ 5HFKWVLQIRUPDWLN XQG GHV ,QIRUPDWLRQVUHFKWV HQWZLFNHOW ZXUGHQ� ]X
GHQHQ DQ I�KUHQGHU 6WHOOH DXFK +HUEHUW )LHGOHU ]lKOW >),7��@�
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:DU HV ELV YRU HLQLJHQ -DKUHQ HLQHV GHU SULPlUHQ =LHO GHU HXURSDZHLWHQ
*HVHW]JHEXQJVYRUKDEHQ LP 8PIHOG YRQ ,QIRUPDWLN XQG 7HOHNRPPXQLNDWLRQ� GHQ
'DWHQVFKXW] YRUDQ]XWUHLEHQ �VLHKH >(8��@�� KDW VLFK GXUFK DNWXHOOH (QWZLFNOXQJHQ LP
%HUHLFK GHU RUJDQLVLHUWHQ .ULPLQDOLWlW XQG GHV 7HUURULVPXV GHU 6FKZHUSXQNW LQ 5LFKWXQJ
GHU (UZHLWHUXQJ XQG GHU 8QWHUVW�W]XQJ YRQ )DKQGXQJVDNWLYLWlWHQ YHUVFKREHQ� 'LH
(XURSlLVFKH 'DWHQVSHLFKHUXQJVULFKWOLQLH >(8��@ LVW HLQH GDI�U VHKU W\SLVFKH
(QWZLFNOXQJ� (EHQVR UHSUlVHQWDWLY LVW GLHVH 5LFKWOLQLH I�U GLH YRQ QHXHQ *HVHW]HQ
YHUXUVDFKWHQ WHFKQLVFKHQ +HUDXVIRUGHUXQJHQ�

:DU HV ELVKHU PHLVW VR� GDVV GLH WHFKQLVFKH (QWZLFNOXQJ GLH *HVHW]JHEXQJ YRU VLFK
KHUJHWULHEHQ KDW� ZLUG LQ QHXHUHQ *HVHW]HQ GLH 8PVHW]XQJ YRQ 0D�QDKPHQ JHIRUGHUW�
ZHOFKH WHFKQLVFKH 6\VWHPH DQ GHQ 5DQG LKUHU /HLVWXQJVIlKLJNHLW EULQJHQ XQG I�U
6\VWHPEHWUHLEHU� YRU DOOHP LP %HUHLFK GHU 7HOHNRPPXQLNDWLRQ� HQRUPH .RVWHQ
YHUXUVDFKHQ� =XGHP ZLUG GXUFK GLHVH (QWZLFNOXQJ GDV 9HUWUDXHQ GHU $QZHQGHU LQ GLH
6\VWHPH YHUVSLHOW�

:LH M�QJVWH 'DWHQVFKXW]VNDQGDOH LQ JDQ] (XURSD JH]HLJW KDEHQ� NDQQ GLH (LQKDOWXQJ
GDWHQVFKXW]UHFKWOLFKHU 5HJHOXQJHQ QLFKW HLQPDO PHKU LP |IIHQWOLFKHQ %HUHLFK JDUDQWLHUW
ZHUGHQ� XQG QRFK ZHQLJHU LP 8PIHOG YRQ JHZLQQRULHQWLHUW DUEHLWHQGHQ 8QWHUQHKPHQ�
,Q GLHVHU 6LWXDWLRQ GHQ %HWUHLEHUQ YRQ ,7� XQG 7HOHNRPPXQLNDWLRQVLQIUDVWUXNWXUHQ QRFK
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]XVlW]OLFKH 9HUSIOLFKWXQJHQ ]XU 6DPPOXQJ SHUVRQHQEH]RJHQHU 'DWHQ YRU]XVFKUHLEHQ�
UHVXOWLHUW DOOHLQ VFKRQ DXIJUXQG GHV DQIDOOHQGHQ 'DWHQYROXPHQV LQ HLQHU HQRUPHQ
(UK|KXQJ GHV 5LVLNRV� 'DWHQYHUOXVWH LQ HLQHP QRFK K|KHUHQ $XVPD� DOV MHQH LQ GHU
|IIHQWOLFKHQ 9HUZDOWXQJ GHV 9HUHLQLJWHQ .|QLJUHLFKHV RGHU LQ GHQ 86$ VLQG GDPLW
ODQJIULVWLJ QLFKW PHKU DXI]XKDOWHQ� (LQH REMHNWLYH 7HFKQRORJLHIROJHQDEVFKlW]XQJ�
YHUEXQGHQ PLW HLQHU LQWHJULHUWHQ %HWUDFKWXQJVZHLVH YRQ ,QIRUPDWLN XQG 5HFKW KlWWH PLW
6LFKHUKHLW UHFKW]HLWLJ GLH *HIDKUHQ DXIJH]HLJW XQG GLH (QWZLFNOXQJ JHHLJQHWHU $QVlW]H
]XU 0LQLPLHUXQJ GHV PLW GHU 8PVHW]XQJ GHU (XURSlLVFKHQ 'DWHQVSHLFKHUXQJVULFKWOLQLH
YHUEXQGHQHQ 5LVLNRV I�U SHUVRQHQEH]RJHQH 'DWHQ HQWVSUHFKHQG JHI|UGHUW� 6R PXVV MHW]W
LP 1DFKKLQHLQ UHSDULHUW ZHUGHQ� ZREHL HLQLJH 0LWJOLHGVVWDDWHQ GHU (XURSlLVFKHQ 8QLRQ
EHL GHU 8PVHW]XQJ GHU 5LFKWOLQLH EHUHLWV LQ 9HU]XJ JHUDWHQ VLQG� (LQ ZHVHQWOLFKHU *UXQG
GDI�U VLQG GLH KRKHQ WHFKQLVFKHQ $QIRUGHUXQJHQ XQG GLH GDPLW YHUEXQGHQHQ .RVWHQ�
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/RFDWLRQ %DVHG 6HUYLFHV �/%6� ZHUGHQ YRQ GHQ I�KUHQGHQ 8QWHUQHKPHQ GHU
7HOHNRPPXQLNDWLRQVEUDQFKH DOV +RIIQXQJVWUlJHU JHVHKHQ� 7HFKQRORJLVFKH
(QWZLFNOXQJHQ LP 8PIHOG YRQ ,06 �,3 0XOWLPHGLD 6XEV\VWHP� XQG /7( �/RQJ 7HUP
(YROXWLRQ� VHW]HQ YHUPHKUW DXI GLHVH 6HUYLFHV� 6REDOG MHGRFK $QZHQGHU GHQ (LQGUXFN
EHNRPPHQ� GDVV LKUH %HZHJXQJVSURILOH V\VWHPDWLVFK JHVDPPHOW XQG PLW DQGHUHQ
'DWHQEHVWlQGHQ YHUNQ�SIW ZHUGHQ� XP LKU 9HUKDOWHQ ]X DQDO\VLHUHQ� LVW GHU 6FKULWW ]XU
$QJVW GDYRU� V\VWHPDWLVFK DXVVSLRQLHUW ]X ZHUGHQ� QLFKW PHKU ZHLW� (V LVW GDKHU GDYRQ
DXV]XJHKHQ� GDVV VHOEVW VR ZHLW YHUEUHLWHWH 7HFKQRORJLH ZLH 1DYLJDWLRQVV\VWHPVRIWZDUH�
ZHQQ DXI 0RELOWHOHIRQHQ LQVWDOOLHUW� YRQ NULWLVFKHQ $QZHQGHUQ QLFKW PHKU EHQXW]W
ZHUGHQ ZLUG�

1HXH WHFKQLVFKH (QWZLFNOXQJHQ� ZLH ]XP %HLVSLHO 3ULYDF\ (QKDQFLQJ 7HFKQRORJLHV
�3(7�� LQVE� $QRQ\PLVLHUXQJV� XQG 3VHXGRQ\PLVLHUXQJVYHUIDKUHQ ZHUGHQ GDKHU LPPHU
PHKU DQ %HGHXWXQJ JHZLQQHQ� 6ROOWHQ GLHVH MHGRFK QLFKW UHFKW]HLWLJ ]XP (LQVDW]
NRPPHQ XQG SHUVRQHQEH]RJHQH $QZHQGHUGDWHQ ZHLWHUKLQ ]X JUR�]�JLJ DXVJHWDXVFKW
ZHUGHQ� NDQQ GDYRQ DXVJHJDQJHQ ZHUGHQ� GDVV GLH $QZHQGHUDN]HSWDQ] GUDPDWLVFK
VLQNHQ ZLUG� 6XEVWDQWLHOOH (QWZLFNOXQJVLQYHVWLWLRQHQ P�VVHQ GDQQ DOV YHUORUHQ
DEJHVFKULHEHQ ZHUGHQ�

'LH (IIHNWH GHU (XURSlLVFKHQ 'DWHQVSHLFKHUXQJVULFKWOLQLH VLQG DXFK KLHU EHVRQGHUV VWDUN
]X VS�UHQ� GHQQ GLHVH 9HUSIOLFKWXQJ ]XU 6SHLFKHUXQJ YRQ 9HUNHKUVGDWHQ WULIIW ]XPLQGHVW
GLH $QELHWHU YRQ 7HOHNRPPXQLNDWLRQVVHUYLFHV� YHUPXWOLFK DXFK $QELHWHU YRQ 7KLUG
3DUW\ 6HUYLFHV� GLH ]�%� DXI GLH /RFDWLRQ 6HUYLFHV GHU 7HOHNRPPXQLNDWLRQVDQELHWHU
DXIEDXHQ� GHQQ 6WDQGRUWGDWHQ ZHUGHQ DOOJHPHLQ DOV 9HUNHKUVGDWHQ JHVHKHQ� ,P
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)DKQGXQJVIDOO ZLUG YHUPXWOLFK GDGXUFK VHKU VFKQHOO GLH )UDJH JHVWHOOW ZHUGHQ� DQ
ZHOFKHP 2UW VLFK GHU $QZHQGHU HLQHV 6HUYLFHV ]X HLQHP EHVWLPPWHQ =HLWSXQNW
EHIXQGHQ KDW� 2IIHQ EOHLEW� I�U ZHOFKH =ZHFNH GLH HLQPDO JHVDPPHOWHQ 'DWHQ GDU�EHU
KLQDXV QRFK JHQXW]W ZHUGHQ� -HQH 8QVLFKHUKHLW� GLH VLFK DXV GHU 'LVNXVVLRQ XP GLH
6SLHJHOXQJ YRQ 6:,)7�7UDQVDNWLRQVGDWHQ ]XU 16$ HUJHEHQ KDW� NDQQ GDEHL DOV ,QGL]
I�U ]XN�QIWLJH 3UREOHPH GLHQHQ� :lKUHQG GLH 1XW]XQJ GHV 6:,)7�6\VWHPV GXUFK GHQ
)LQDQ]VHNWRU XQXPJlQJOLFK LVW� LVW HV GLH 1XW]XQJ YRQ /RFDWLRQ %DVHG 6HUYLFHV GXUFK
$QZHQGHU MHGRFK LQ GHQ PHLVWHQ )lOOHQ QLFKW� (V HQWVWHKW GDKHU GHU (LQGUXFN� GDVV PLW
GHP GHU]HLWLJHQ ZHQLJ NULWLVFKHQ 8PJDQJ PLW VHQVLWLYHQ 'DWHQ GHU :HJ ]XP 9HUOXVW
GHU $QZHQGHUDN]HSWDQ] LQ HLQH VHKU YLHOYHUVSUHFKHQGH 7HFKQRORJLH EHUHLWV EHVFKULWWHQ
ZXUGH� :HLWHUKLQ EHVWHKW GLH VHKU UHDOH *HIDKU� GDVV DXIJUXQG GHV VWlQGLJ VWHLJHQGHQ
8PIDQJV GHU 9HUSIOLFKWXQJHQ ]XP 6DPPHOQ YRQ SHUVRQHQEH]RJHQHQ 'DWHQ GLH
8PVHW]XQJ YLHOHU 6HUYLFHV DQ GHQ PLW GHU 6DPPOXQJ XQG GHP 6FKXW] GLHVHU 'DWHQ
YHUEXQGHQHQ .RVWHQ VFKHLWHUQ ZLUG� =X EHI�UFKWHQ LVW ZHLWHUV� GDVV 3URYLGHU YRQ
YHUNHKUVGDWHQLQWHQVLYHQ 7KLUG 3DUW\ 6HUYLFHV DXV GHQ 0LWJOLHGVVWDDWHQ GHU (XURSlLVFKHQ
8QLRQ DEZDQGHUQ ZHUGHQ� XP (QWZLFNOXQJV� XQG %HWULHEVNRVWHQ ]X VSDUHQ� YRU DOOHP LQ
MHQHQ )lOOHQ� LQ GHQHQ VLFK GHU *URVVWHLO GHU .XQGHQ RKQHKLQ DX�HUKDOE GHU
(XURSlLVFKHQ 8QLRQ EHILQGHW�

{° /iV���ÃV�i ��ÃÕ�}Ã��}��V��i�Ìi� >� 	i�Ã«�i� Û�� ��V>Ì��� 	>Ãi`
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/RFDWLRQ 6HUYLFHV KDEHQ� ZLH YLHOH 7HFKQRORJLHQ LQ GHU 7HOHNRPPXQLNDWLRQVEUDQFKH�
PLW GHP =LHO EHJRQQHQ� ]XVlW]OLFKH )XQNWLRQDOLWlW DQ]XELHWHQ� GLH DOV %DVLV I�U GLH
(QWZLFNOXQJ QHXHU 6HUYLFHV GLHQHQ VROOWHQ� $QIlQJOLFK ZDUHQ GLH P|JOLFKHQ
.RQVHTXHQ]HQ GLHVHU 6HUYLFHV ZHQLJ �EHUOHJW� ZDV ]�%� LP )DOO YRQ $SSOLNDWLRQHQ ZLH
)ULHQG�%XGG\�)LQGHU ]X HLQHU VWDUNHQ $EOHKQXQJ GXUFK GLH $QZHQGHU JHI�KUW KDW�
'DPLW ZXUGH DXFK GDV JUR�H ELV GDKLQ H[LVWLHUHQGH 9HUWUDXHQ LQ GLH 7HFKQRORJLH
WHLOZHLVH YHUVSLHOW� 'LH QDKHOLHJHQGVWH /|VXQJ ZlUH JHZHVHQ� GXUFK HLQ
3VHXGRQ\PNRQ]HSW� lKQOLFK MHQHQ� ZLH VLH KlXILJ LP ,QWHUQHW 9HUZHQGXQJ ILQGHQ�
6WDQGRUW� RGHU ]XPLQGHVW ,GHQWLWlWVGDWHQ ]X VFK�W]HQ� DQVWDWW GLH 8VHU�,GHQWLILNDWLRQ XQG
GHQ JHQDXHQ 6WDQGRUW YHUI�JEDU ]X PDFKHQ� (LQH VHKU lKQOLFKH )UDJH VWHOOW VLFK QXQ LP
.RQWH[W GHV 5RDPLQJV XQG GHU 'ULWWDQELHWHU YRQ 6HUYLFHV� :HVKDOE VROOWH HLQ $QZHQGHU
SHUV|QOLFKH 'DWHQ� ZLH GLH 6,0�.HQQXQJ XQG GHQ ,0(,�&RGH VHLQHV 0RELOWHOHIRQV
HLQHP LKP XQEHNDQQWHQ $QELHWHU YRQ 6HUYLFHV ]XU 9HUI�JXQJ VWHOOHQ� YRU DOOHP GDQQ�
ZHQQ GLHVHU $QELHWHU VLFK LQ HLQHP /DQG EHILQGHW� GDV YRQ GHU (8�'DWHQVFKXW]ULFKWOLQLH
QLFKW DEJHGHFNW ZLUG"

9RU GLHVHP +LQWHUJUXQG XQG DXIJUXQG MHQHU JHVHW]OLFKHQ 9HUSIOLFKWXQJHQ� GLH LQQHUKDOE
GHU (8 DQVlVVLJH 7HOHNRPPXQLNDWLRQVSURYLGHU WUHIIHQ� LVW KLHU HLQH 6LWXDWLRQ JHJHEHQ�
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GLH VHKU OHLFKW GD]X I�KUHQ NDQQ� GDVV $QZHQGHU DOV )ROJH YRQ 6LFKHUKHLWVEHGHQNHQ DXI
GLH 1XW]XQJ GHU 6HUYLFHV YHU]LFKWHQ� 1LHPDQGHP ZlUH HV UHFKW� VHLQH %HZHJXQJVSURILOH
]XVDPPHQ PLW GHU /LVWH GHU YRQ LKP EHQXW]WHQ 6HUYLFHV RIIHQ ]X OHJHQ� *HUDGH GDV
HUIROJW DEHU LQ GHU JHJHQZlUWLJHQ WHFKQLVFK�RUJDQLVDWRULVFKHQ 8PJHEXQJ� %HLVSLHOH I�U
GHQ WHFKQRORJLHEDVLHUWHQ 6FKXW] GHV $QZHQGHUV JLEW HV YLHOH� ZLH HWZD )LVFKHU�+�EQHU
LQ LKUHQ $UEHLWHQ �EHU 3ULYDF\ (QKDQFLQJ 7HFKQRORJLHV DXVI�KUW >),+��@� (LQH P|JOLFKH
/|VXQJ ZXUGH LP 5DKPHQ HLQHU DP )7: XQG GHU 8QLYHUVLWlW :LHQ GXUFKI�KUWHQ
'LVVHUWDWLRQ HQWZLFNHOW� $XVJHKHQG YRQ HLQHU $QDO\VH GHU WHFKQLVFKHQ 8PVHW]EDUNHLW
XQG GHU ]X EHU�FNVLFKWLJHQGHQ JHVHW]OLFKHQ 9HUSIOLFKWXQJHQ ZXUGH HLQ
3VHXGRQ\PNRQ]HSW HQWZLFNHOW XQG LQ )RUP HLQHV 3URWRW\SHQ I�U 0RELOH 7LFNHWLQJ
LPSOHPHQWLHUW� GDV PLW +LOIH YRQ 3VHXGRQ\PHQ GLH 8VHU�,GHQWLW\ GHV $QZHQGHUV VFK�W]W
>-24��@�

1LFKW ]XOHW]W VLQG DXFK YLHOH GHU HUIROJUHLFKVWHQ ,PSOHPHQWLHUXQJ YRQ (�*RYHUQPHQW�
$QVlW]HQ GDUDXI ]XU�FN]XI�KUHQ� GDVV DP %HJLQQ GHU 6\VWHPNRQ]HSWLRQ GLH )UDJH VWDQG�
ZHOFKH JHVHW]OLFKHQ *UXQGSULQ]LSLHQ HUI�OOW VHLQ P�VVHQ XQG ZHOFKH JHVHW]OLFKHQ
5DKPHQEHGLQJXQJHQ ZHOFKHQ WHFKQLVFK�RUJDQLVDWRULVFKHQ 0|JOLFKNHLWHQ XQG
$QIRUGHUXQJHQ GHU $QZHQGHU XQG GHU YRQ GHU 'DWHQYHUDUEHLWXQJ %HWURIIHQHQ
HQWVSUHFKHQ P�VVHQ� XP 6\VWHPH XQG ,QIUDVWUXNWXUHQ PLW HLQHU OlQJHUIULVWLJHQ
3HUVSHNWLYH DXIEDXHQ ]X N|QQHQ� 9RQ %HJLQQ DQ QLFKW QXU LQ 5LFKWXQJ (�*RYHUQPHQW�
VRQGHUQ LQ 5LFKWXQJ 6HFXUH (�*RYHUQPHQW ]X SODQHQ� ZDU HLQHU GHU ZHVHQWOLFKVWHQ
(UIROJH GLHVHU LQWHJULHUWHQ %HWUDFKWXQJVZHLVH� 'HU DXV GLHVHU 6LFKW ZRKO UHYROXWLRQlUVWH
$QVDW] LP 8PIHOG GHU 5HFKWV� XQG 9HUZDOWXQJVLQIRUPDWLN LVW LQ >),7��@ GRNXPHQWLHUW�

$EELOGXQJ �� 0RELOH 7LFNHWLQJ 6\VWHP $UFKLWHFWXUH� 6RXUFH� )7: �7HOHFRPPXQLFDWLRQV
5HVHDUFK &HQWHU 9LHQQD� 'RQDX�&LW\ 6WUDVVH �� ���� 9LHQQD� $XVWULD�
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:LH GLHV DQJHI�KUWHQ XQG YLHOH DQGHUH %HLVSLHOH ]HLJHQ� LVW HV GXUFKDXV P|JOLFK� EHL
HLQHU LQWHJULHUWHQ %HWUDFKWXQJVZHLVH 6\VWHPH ]X HQWZLFNHOQ� GLH VRZRKO GLH
$QIRUGHUXQJ DXV 6LFKW GHU 8VDELOLW\� GHU RUJDQLVDWRULVFKHQ 8PVHW]XQJ� GHU WHFKQLVFKHQ
0DFKEDUNHLW� DOV DXFK GHU *HVHW]HVNRQIRUPLWlW HUI�OOHQ�

(QWVFKHLGHQG LVW GDEHL� ZLH YRQ +HUEHUW )LHGOHU VHLW PHKUHUHQ -DKU]HKQWHQ LPPHU ZLHGHU
NRQVHTXHQW JHIRUGHUW >),7��@� HLQHQ LQWHJULHUWHQ $QVDW] ]X YHUIROJHQ� GHU YRQ $QIDQJ DQ
WHFKQLVFKH XQG MXULVWLVFKH 6WUXNWXUHQ DOV JOHLFKEHUHFKWLJWH $XVJDQJVSXQNWH EHWUDFKWHW
XQG GLHVH PLW GHQ $QIRUGHUXQJHQ GHV JHSODQWHQ $QZHQGXQJVJHELHWHV GHU ]X
HQWZLFNHOQGHQ 6\VWHPH LQWHJULHUW� 1XU GXUFK GLHVH WLHIHU JHKHQGH %HWUDFKWXQJVZHLVH LVW
HV P|JOLFK� WHFKQLVFKH 6\VWHPH ]X HQWZLFNHOQ� GLH MXULVWLVFKH *UXQGSULQ]LSLHQ EHUHLWV LQ
LKUHP 'HVLJQ EHDFKWHQ XQG GDKHU DXFK ODQJIULVWLJ %HVWDQG KDEHQ XQG QLFKW EHL MHGHU
*HVHW]HVlQGHUXQJ Y|OOLJ RGHU ]XPLQGHVW WHLOZHLVH QHX NRQ]LSLHUW ZHUGHQ P�VVHQ �VLHKH
GD]X >),7��@ XQG >),��@��

x° "�Ì���}�iL>Ã�iÀÌi ��`i���iÀÕ�} Õ�` ,iV�Ì

$XI GDV 5HFKW DQJHZDQGWH 0RGHOOLHUXQJVDQVlW]H KDEHQ LQ]ZLVFKHQ HLQH ODQJH 7UDGLWLRQ
LQ GHU 5HFKWVLQIRUPDWLN� DXFK GDQN GHU YRQ +HUEHUW )LHGOHU VFKRQ VHKU IU�K JHI|UGHUWHQ
$NWLYLWlWHQ� $XVGUXFNVIlKLJNHLW GHU JHZlKOWHQ 5HSUlVHQWDWLRQ� XQG GLH )lKLJNHLW�
NRPSOH[H 6WUXNWXUHQ XQG *UXQGSULQ]LSLHQ GHV 5HFKWV DE]XELOGHQ VLQG KHXWH ZLH GDPDOV
]HQWUDOH 7KHPHQ� (QWZLFNOXQJHQ� GLH PLW $QVlW]HQ DXV GHU /RJLN XQG GHU .,�)RUVFKXQJ
EHJRQQHQ KDEHQ >),*��@� VHW]WHQ VLFK ELV KHXWH LP %HUHLFK GHU 0RGHOOLHUXQJ YRQ
2QWRORJLHQ IRUW� 1RFK NODUHU DOV LQ GHQ 3LRQLHUWDJHQ GHU 5HFKWVLQIRUPDWLN NRPPW KHXWH
DXFK GLH %HXWXQJ YRQ 0HWD�:LVVHQ ]XP $XVGUXFN XQG GLH LP 5HFKW VFKRQ VHLW
-DKUKXQGHUWHQ HLQJHI�KUWH XQG EHZlKUWH 7UHQQXQJ YRQ PDWHULHOOHP 5HFKW XQG
3UR]HVVUHFKW LVW KHXWH DXFK LQ GHU ,QIRUPDWLN DN]HSWLHUW� 'LH $EELOGEDUNHLW YRQ
*UXQGSULQ]LSLHQ LQ )RUP YRQ 0HWD�:LVVHQ� GLH 7UHQQXQJ YRQ 2EMHNWHQ XQG GHQ DXI VLH
DQJHZDQGWHQ 0HWKRGHQ VLQG QXU HLQLJH MHQHU %HLVSLHOH GDI�U� ZLH VLFK LQ GHQ
YHUJDQJHQHQ -DKU]HKQWHQ LQ GHU ,QIRUPDWLN 6WUXNWXUHQ DXVJHELOGHW KDEHQ� GLH MHQHQ GHV
5HFKWVV\VWHPV QDKH YHUZDQGW VLQG� :lUH GHU YRQ +HUEHUW )LHGOHU JHIRUGHUWH LQWHJULHUWH
$QVDW] PLW JU|�HUHU .RQVHTXHQ] YHUIROJW ZRUGHQ� KlWWH QLFKW QXU GLH HLJHQWOLFKH
5HFKWVLQIRUPDWLN� VRQGHUQ GLH JHVDPWH ,QIRUPDWLN VHKU YLHO YRQ VHLQHQ $UEHLWHQ
SURILWLHUW� 'LH KHXWLJHQ� ]XP 7HLO VHKU ZHLW IRUWJHVFKULWWHQHQ $QZHQGXQJVV\VWHPH LQ
5HFKW XQG 9HUZDOWXQJ KDEHQ GHQ $UEHLWHQ YRQ +HUEHUW )LHGOHU DXI MHGHQ )DOO VHKU YLHO
]X YHUGDQNHQ� 2QWRORJLHQ� 6XEVXPWLRQ� XQG 5HDVRQLQJ VLQG QHEHQ GHQ KLVWRULVFKHQ
:XU]HOQ GHU 5HFKWVLQIRUPDWLN XQG GHV ,QIRUPDWLRQVUHFKWV� ZLH ]�%� 5HFKWVGDWHQEDQNHQ�
$UEHLWVSODW]V\VWHPH I�U -XULVWHQ� XQG 'DWHQVFKXW]� MHQH 7KHPHQVWHOOXQJHQ� I�U GHUHQ

���



%HDUEHLWXQJ VLFK GLH GLH *UXSSH XQWHU GHU /HLWXQJ YRQ +HUEHUW )LHGOHU JUR�H 9HUGLHQVWH
HUZRUEHQ KDW >),*��@�

È° <ÕÃ>��i�v>ÃÃÕ�} Õ�` �ÕÃL��V�

,QWHQWLRQ GLHVHV %HLWUDJV ZDU HV� ]X ]HLJHQ� ZLH MHQH *UXQGODJHQ XQG 3ULQ]LSLHQ� GLH
+HUEHUW )LHGOHU PLW VHLQHQ $UEHLWHQ JHVFKDIIHQ KDW� KHXWH ]XQHKPHQG DQ $NWXDOLWlW
JHZLQQHQ�

:lUHQ EHUHLWV LQ GHQ YHUJDQJHQHQ -DKU]HKQWHQ VR PDQFKH ZLVVHQVFKDIWOLFKH XQG
SUD[LVRULHQWLHUWH $UEHLWHQ RKQH GLH 9RUDUEHLWHQ XQG GLH 8QWHUVW�W]XQJ YRQ +HUEHUW
)LHGOHU XQP|JOLFK JHZHVHQ� VLQG HV VHLQH ZHLWEOLFNHQGHQ $QVlW]H� GLH XQV KHXWH DOV
VHOEVWYHUVWlQGOLFKHV *HGDQNHQJXW GHU 5HFKWVLQIRUPDWLN HUVFKHLQHQ� ZHOFKH HUVW GLH
Q|WLJHQ 9RUDXVVHW]XQJHQ GDI�U VFKDIIHQ� PLW GHU ]XQHKPHQGHQ .RPSOH[LWlW YHUQHW]WHU
)UDJHVWHOOXQJHQ XPJHKHQ ]X N|QQHQ XQG GXUFK HLQH WLHIJHKHQGH $QDO\VH YRQ 6WUXNWXUHQ
LQ 5HFKW� 9HUZDOWXQJ XQG ,QIRUPDWLN MHQHV :LVVHQ JHZLQQHQ ]X N|QQHQ� GDV I�U GLH
/|VXQJ GHU YLHOHQ DQVWHKHQGHQ DNWXHOOHQ 3UREOHPH GULQJHQG EHQ|WLJW ZLUG�

*iÀÃ����V�iÀ �>�� >� �iÀLiÀÌ ��i`�iÀ

2KQH GLH GXUFK +HUEHUW )LHGOHU XQG 5RODQG 7UDXQP�OOHU JHPHLQVDP HUIROJWH
8QWHUVW�W]XQJ EHL GHU (QWZLFNOXQJ GHU HUVWHQ HLJHQHQ $UEHLWHQ LP )RUVFKXQJVJHELHW GHU
5HFKWVLQIRUPDWLN XQG GHU 9HUPLWWOXQJ GHU *UXQGSULQ]LSLHQ GHU 5HFKWVLQIRUPDWLN KlWWH
DXFK GLH )RUVFKXQJVDUEHLW GHV $XWRUV GLHVHV %HLWUDJV NHLQHQ VR HUIROJUHLFKHQ 9HUODXI
QHKPHQ N|QQHQ� 'LH ]DKOUHLFKHQ EHL GHU *UXSSH YRQ +HUEHUW )LHGOHU YHUEUDFKWHQ
)RUVFKXQJVDXIHQWKDOWH XQG VHLQH ELV KHXWH VHKU ZHUWYROOHQ LQKDOWOLFKHQ 5DWVFKOlJH KDEHQ
ZHVHQWOLFK ]XP $XIEDX GHU HLJHQHQ )RUVFKXQJ EHLJHWUDJHQ XQG KDEHQ DXFK GHQ
*UXQGVWHLQ I�U YLHOH SHUV|QOLFKH .RQWDNWH XQG HLQLJH VLFK GDUDXV HQWZLFNHOQGH HQJH
)UHXQGVFKDIWHQ JHOHJW� ,GHHQ� GLH LP 5DKPHQ GHV YRQ 7KRPDV *RUGRQ JHOHLWHWHQ
2%/2*�3URMHNWHV GLVNXWLHUW ZXUGHQ >*24��@� XQG YLHOH LQWHQVLYH LQKDOWOLFKH
*HVSUlFKH PLW +HUEHUW )LHGOHU XQG 0DQIUHG :HLKHUP�OOHU >48:��@� OLHIHUWHQ XQG
OLHIHUQ ELV KHXWH HLQH ZLFKWLJH *UXQGODJH I�U GLH (QWZLFNOXQJ HLJHQHU $QVlW]H
>%$4��@� >-24��@� 6RPLW LVW HLQ VHKU ZHVHQWOLFKHU 7HLO GHU ZLVVHQVFKDIWOLFKHQ XQG GHU
HXURSlLVFKHQ :XU]HOQ GHU 7lWLJNHLWHQ GHV $XWRUV GLHVHV %HLWUDJV DXFK LQ %RQQ � 6W�
$XJXVWLQ ]X ILQGHQ� *HUDOG 4XLUFKPD\U LVW NHLQ (LQ]HOIDOO� 6R ZLH HU YHUGDQNHQ YLHOH GHU
3LRQLHUJHQHUDWLRQ GHU 5HFKWV� XQG 9HUZDOWXQJVLQIRUPDWLN� DOOHQ YRUDQ +HUEHUW )LHGOHU�
VHKU ZHVHQWOLFKH (UIROJH LKUHU .DUULHUH�

���



��ÌiÀ>ÌÕÀÛiÀâi�V���Ã

>%$4��@ 0� %DD] DQG *� 4XLUFKPD\U� 7KH $SSOLFDWLRQ RI 0XOWLSOH 9DOXHG /RJLF LQ
6XSSRUWLQJ /HJDO 'HFLVLRQ 0DNLQJ� LQ 7KH ,((( ��WK ,QWHUQDWLRQDO
6\PSRVLXP RQ 0XOWLSOH�9DOXHG /RJLF� S� ��� II�� ,(((� :DVKLQJWRQ �����

>(8��@ 'LUHFWLYH ������(& RI WKH (XURSHDQ 3DUOLDPHQW DQG RI WKH &RXQFLO RI ��
2FWREHU ���� RQ WKH SURWHFWLRQ RI LQGLYLGXDOV ZLWK UHJDUG WR WKH SURFHVVLQJ
RI SHUVRQDO GDWD DQG RQ WKH IUHH PRYHPHQW RI VXFK GDWD� 2IILFLDO -RXUQDO /
��� � ���������� 3� ���� � ���� ������ �

>(8��@ 5,&+7/,1,( ��������(* '(6 (8523b,6&+(1 3$5/$0(176 81'
'(6 5$7(6 YRP ��� 0lU] ���� �EHU GLH 9RUUDWVVSHLFKHUXQJ YRQ 'DWHQ�
GLH EHL GHU %HUHLWVWHOOXQJ |IIHQWOLFK ]XJlQJOLFKHU HOHNWURQLVFKHU
.RPPXQLNDWLRQVGLHQVWH RGHU |IIHQWOLFKHU .RPPXQLNDWLRQVQHW]H HU]HXJW
RGHU YHUDUEHLWHW ZHUGHQ� XQG ]XU bQGHUXQJ GHU 5LFKWOLQLH ��������(*� 3(�
&216 ���������� 5(9 ���

>),��@ +� )LHGOHU� 'DWHQVFKXW] XQG *HVHOOVFKDIW� �� *,�-DKUHVWDJXQJ� 6SULQJHU
�����

>),��@ +� )LHGOHU� $QIRUGHUXQJHQ DQ GDV 5HFKWVV\VWHP I�U GLH 1XW]XQJ QHXHU
.RPPXQLNDWLRQVPHGLHQ� LQ *,�)DFKWDJXQJ 1HXH ,QIRUPDWLRQVPHGLHQ XQG
9HUZDOWXQJ� 6SULQJHU �����

>),*��@ +� )LHGOHU� 7� )� *RUGRQ� 5HFKW XQG 5HFKWVDQZHQGXQJ DOV 3DUDGLJPD
ZLVVHQVEDVLHUWHU 6\VWHPH� :LVVHQVEDVLHUWH 6\VWHPH� �� ,QWHUQDWLRQDOHU *,�
.RQJUHVV 6SULQJHU �����

>),7��@ +� )LHGOHU� 5� 7UDXQP�OOHU� 0HWKRGLVFKHV 9RUJHKHQ LQ 5HFKW XQG
,QIRUPDWLN LP 9HUJOHLFK ± 5HFKWVDQZHQGXQJ XQG 6\VWHPNRQ]HSWLRQ DOV
0RGHOOLHUXQJVSUR]HVVH� LQ ,QIRUPDWLN )DFKEHULFKWH� YRO� ���� 6SULQJHU �����

>),��@ +� )LHGOHU� 'HU 6WDDW LP &\EHU 6SDFH� ,QIRUPDWLN 6SHNWUXP 2NWREHU �����
6� ��������

>),��@ +� )LHGOHU� &\EHU ± OLEHUWlU"� ,QIRUPDWLN 6SHNWUXP -XQL ����� 6� ��������

>),+��@ 6� )LVFKHU�+�EQHU� ,7�6HFXULW\ DQG 3ULYDF\ � 'HVLJQ DQG 8VH RI 3ULYDF\�
(QKDQFLQJ 6HFXULW\ 0HFKDQLVPV� 6SULQJHU �����

���



>*24��@ 7� )� *RUGRQ XQG *� 4XLUFKPD\U� 2%/2*��� (LQ K\EULGHV
:LVVHQVUHSUlVHQWDWLRQVV\VWHP ]XU 0RGHOOLHUXQJ UHFKWVZLVVHQVFKDIWOLFKHU
3UREOHPH� LQ *� +RPPHO XQG 6� 6FKLQGOHU� ��� *,�-DKUHVWDJXQJ ����� %G� ��
6� ��� II�� ,QIRUPDWLN )DFKEHULFKWH %G� ���� 6SULQJHU�9HUODJ� %HUOLQ�
+HLGHOEHUJ� 1HZ <RUN� /RQGRQ� 3DULV� 7RN\R �����

>-24��@ 2� -RUQV� *� 4XLUFKPD\U� &URVV 'RPDLQ 3ULYDF\ 3URWHFWLRQ IRU /RFDWLRQ�
%DVHG 6HUYLFHV� ,Q 3URFHHGLQJV RI ��WK $PHULFDV &RQIHUHQFH RQ
,QIRUPDWLRQ 6\VWHPV �$0&,6� 7RURQWR� $XJXVW ������ �����

>48:��@ *� 4XLUFKPD\U� &�&� :LOOV� 'DWD 3URWHFWLRQ DQG 3ULYDF\ /DZV LQ WKH /LJKW
RI 5),' DQG (PHUJLQJ 7HFKQRORJLHV� LQ &� /DPEULQRXGDNLV� *� 3HUQXO� $
0� 7MRD �(GV��� 7UXVW%XV ����� /1&6 ����� SS� ���±���� �����

>48:��@ *� 4XLUFKPD\U XQG 0� :HLKHUP�OOHU� .RQ]HSWLRQHOOH 9RUVFKOlJH I�U HLQH
XPIDVVHQGH ,7�8QWHUVW�W]XQJ YRQ 5LFKWHUQ XQG 6WDDWVDQZlOWHQ VRZLH
$QVlW]H ]X LKUHU 5HDOLVLHUXQJ DXI GHU *UXQGODJH YHUQHW]EDUHU 3&
V GHV
,QGXVWULHVWDQGDUGV� LQ 0� 3DXO �+UVJ��� *, � ��� -DKUHVWDJXQJ
&RPSXWHULQWHJULHUWHU $UEHLWVSODW] LP %�UR� 6� ��� II�� ,QIRUPDWLN
)DFKEHULFKWH %G� ���� 6SULQJHU�9HUODJ� %HUOLQ� +HLGHOEHUJ� 1HZ <RUN�
/RQGRQ� 3DULV� 7RN\R �����
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