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����� *&�06 ,QWHUIDFH�����������������������������������������������������������������������������������

����� (LQJDQJVYHUVFKUDXEXQJ GHV 0DVVHQVSHNWURPHWHUV����������������������������

���� *DVFKURPDWRJUDSKLH����������������������������������������������������������������������«������������

�� $QDO\WLVFKH 0HWKRGHQ������������������������������������������������������������������������������������������������

��� +6�*&�),' GHU IO�FKWLJHQ ,QKDOWVVWRIIH����������������������������������������������������������

��� +6�*&�06 ]XU 6XEVWDQ]LGHQWLIL]LHUXQJ���������������������������������������������������������

��� +6�*&�06 ]XU $XIQDKPH GHU 6,0�3URILOH�����������������������������������������������������

��� +6�06�$QDO\VH �6HQVRU�06�0HVVXQJHQ������������������������������������������������������

��� 0XVWHUHUNHQQXQJ�������������������������������������������������������������������������������������������

��� %HVWLPPXQJ GHU 3HUR[LG]DKO�������������������������������������������������������������������������

; /LWHUDWXUYHU]HLFKQLV���������������«��������������������������������������������������������������������������������
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$EN�U]XQJVYHU]HLFKQLV

DPX HQJO�� DWRPLF PDVV XQLW

&, &KHPLVFKH ,RQLVDWLRQ

GI 6FKLFKWGLFNH GHU JDVFKURPDWRJUDSKLVFKHQ 7UHQQIO�VVLJNHLW

(, (OHNWURQHQVWR��,RQLVDWLRQ

),' )ODPPHQLRQLVDWLRQVGHWHNWRU

*& *DVFKURPDWRJUDSKLH

+6 HQJO�� +HDGVSDFH

L�'� LQQHUHU 'XUFKPHVVHU

O /lQJH

/ 6WU|PXQJVOHLWZHUW

06 0DVVHQVSHNWURPHWULH

P�] 9HUKlOWQLV GHU 0DVVH ]XU /DGXQJ

1&, 1HJDWLYH &KHPLVFKH ,RQLVDWLRQ

Q�L� QLFKW LGHQWLIL]LHUW

Q�Q� QLFKW QDFKZHLVEDU

Q�E� QLFKW EHVWLPPW

3&, 3RVLWLYH &KHPLVFKH ,RQLVDWLRQ

32= 3HUR[LG]DKO

SSP SDUWV SHU PLOOLRQ

5, 5HWHQWLRQVLQGH[

6 6SXUHQNRPSRQHQWH

6,0 HQJO�� 6HOHFWHG ,RQ 0RQLWRULQJ

7.: 7HUSHQNRKOHQZDVVHUVWRII
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(LQ 6HQVRU LVW� HLQHU DXFK QDFK KHXWLJHQ ZLVVHQVFKDIWOLFKHQ 0D�VWlEHQ QRFK ]HLW�

JHPl�HQ 'HILQLWLRQ QDFK :ROEHU XQG :LVH ������ ]XIROJH�

´D VLQJOH�SDUDPHWHU PHDVXULQJ LQVWUXPHQW ZKLFK WUDQVGXFHV D SK\VLFDO SD�

UDPHWHU LQWR D FRUUHVSRQGLQJ HOHFWULFDO VLJQDO ZLWK VLJQLILFDQW ILGHOLW\µ

'LHVH %HVFKUHLEXQJ LVW� HEHQVR ZLH IU�KHUH %HVFKUHLEXQJHQ YRQ 1RUWRQ ������ XQG

GHU ,(& GUDIW ����� ������� DQJHOHKQW DQ GLH 'HILQLWLRQ GHU ,QVWUXPHQWDO 6RFLHW\ RI

$PHULFD DXV GHP -DKU ����� 'HU]XIROJH VLQG 7UDQVGXFHU E]Z� 6HQVRUHQ

´GHYLFHV ZKLFK SURGXFH D XVDEOH RXWSXW LQ UHVSRQVH WR D VSHFLILHG PHDV�

XUDQGµ

>Å(OHFWULFDO 7UDQVGXFHU 1RPHQFODWXUH DQG 7HUPLQRORJ\´� $16, 6WDQGDUG

0&��������@�

,Q GHU PRGHUQHQ $QDO\WLN VLQG 6HQVRUHQ XQYHU]LFKWEDUH ,QVWUXPHQWH ]XU 0HVVXQJ

YHUVFKLHGHQVWHU FKHPLVFKHU 6WRIIH XQG 6WRIIJUXSSHQ� ]XU %HVWLPPXQJ SK\VLNDOLVFKHU

*U|�HQ XQG ]XU &KDUDNWHULVLHUXQJ VWRIIOLFKHU =XVWlQGH� 'DEHL VLQG LP +LQEOLFN DXI

GHUHQ $XIEDX� )XQNWLRQVZHLVH XQG $QZHQGXQJVJHELHW HLQH 9LHO]DKO YRQ 6HQVRUHQ

LP (LQVDW]�

)HVWN|USHUVHQVRUHQ GLHQHQ ]XU %HVWLPPXQJ XQG ]XP 1DFKZHLV XQWHUVFKLHGOLFKVWHU

&KHPLNDOLHQ XQG ZHUGHQ X� D� ]XU ,PPLVVLRQV�EHUZDFKXQJ XQG ]XU 3UR]H�NRQWUROOH

LQ GHU FKHPLVFKHQ ,QGXVWULH HLQJHVHW]W� %LRVHQVRUHQ YHUZHQGHW PDQ LQ GHU 5�FN�

VWDQGVDQDO\WLN ]XU 0HVVXQJ YRQ 3HVWL]LGHQ� LQ GHU NOLQLVFKHQ 'LDJQRVWLN ]XU $QDO\VH

GHU $WHPOXIW XQG ]XU %LRSUR]HVVNRQWUROOH LQ )HUPHQWDWLRQVDQODJHQ� 0HFKDQLVFKH�

RSWLVFKH XQG PDJQHWLVFKH 6HQVRUHQ ZHUGHQ LQ XQWHUVFKLHGOLFKVWHQ )XQNWLRQHQ QLFKW

QXU LQ GHU LQGXVWULHOOHQ 3UD[LV XQG LQ GHU QDWXUZLVVHQVFKDIWOLFKHQ )RUVFKXQJ HLQJH�

VHW]W� VLH VLQG YLHOPHKU PLOOLRQHQIDFK LQ WDJWlJOLFK YHUZHQGHWHQ +DXVKDOWVSURGXNWHQ

LQWHJULHUW� (LQH hEHUVLFKW �EHU 6HQVRUHQ XQG GHUHQ $QZHQGXQJVJHELHWH JHEHQ *|�

SHO XQG 6FKLHUEDXP >����@�

0LW GHU (QWZLFNOXQJ OHLVWXQJVIlKLJHU &RPSXWHU ]XU 9HUDUEHLWXQJ XQG $XVZHUWXQJ

JUR�HU 'DWHQPHQJHQ KDEHQ VRJHQDQQWH 0XOWL�6HQVRU�$UUD\V VHLW GHQ IU�KHQ ��HU
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-DKUHQ HLQHQ XQJHKHXUHQ $XIVFKZXQJ HUOHEW� (V KDQGHOW VLFK GDEHL XP 6\VWHPH�

GHUHQ 0H�]HOOH DXV HLQHU .RPELQDWLRQ PHKUHUHU (LQ]HOVHQVRUHQ EHVWHKW� :lKUHQG

EHL (LQ]HOVHQVRU�6\VWHPHQ GLH 0H�JU|�H GLUHNW PLW GHU 3UREHQHLJHQVFKDIW NRUUHOLHUW

LVW� EHVWHKW EHL 6\VWHPHQ DXI %DVLV YRQ 0XOWL�6HQVRUDUUD\V NHLQ GHUDUWLJHU =XVDP�

PHQKDQJ� +LHU ZHUGHQ GLH YRQ GHQ HLQ]HOQHQ 6HQVRUHQ HLQHV $UUD\V JHOLHIHUWHQ

0H�GDWHQ YHUDUEHLWHW XQG DQVFKOLH�HQG PLWWHOV 9HUIDKUHQ GHU PXOWLYDULDWHQ 'DWHQ�

DQDO\VH DXVJHZHUWHW �$EE� ,����

$EE� ,��� 6FKHPDWLVFKHU $XIEDX XQG )XQNWLRQVZHLVH HLQHV 0XOWL�6HQVRU $UUD\V

8QDEKlQJLJ YRQ GHU $UW GHU YHUZHQGHWHQ (LQ]HOVHQVRUHQ VROOHQ 6HQVRUV\VWHPH DXI

0XOWL�$UUD\�%DVLV HLQH 5HLKH YRQ $QIRUGHUXQJHQ HUI�OOHQ� 1HEHQ KRKHU (PSILQGOLFK�

NHLW XQG 6HOHNWLYLWlW I�U GLH ]X GHWHNWLHUHQGHQ 6XEVWDQ]HQ VROOHQ GLH LQ GHU $QRUG�

QXQJ HLQJHVHW]WHQ &KHPRVHQVRUHQ HLQ VFKQHOOHV $QVSUHFKYHUKDOWHQ� ODQJH /H�

EHQVGDXHU XQG P|JOLFKVW JHULQJH 1HLJXQJ ]XU 'ULIW DXIZHLVHQ� 0HFKDQLVFKH 6WDEL�

OLWlW VRZLH HLQH JXWH 5HSURGX]LHUEDUNHLW GHU (UJHEQLVVH VLQG HEHQVR XQYHU]LFKWEDU

ZLH GLH 8QDEKlQJLJNHLW GHU 6HQVRUHQOHLVWXQJHQ YRQ lX�HUHQ SK\VLNDOLVFKHQ 3DUD�

PHWHUQ� ZLH ]� %� /XIWIHXFKWLJNHLW RGHU 8PJHEXQJVWHPSHUDWXU� $OOH GLHVH $QIRUGH�

UXQJHQ DQ GLH (LQ]HOVHQVRUHQ VLQG DOV *UXQGYRUDXVVHW]XQJHQ I�U GHUHQ /HLVWXQJV�

IlKLJNHLW ]X EHWUDFKWHQ� MHGRFK HUVW GLH .RPELQDWLRQ HLQHU EHVWLPPWHQ =DKO XQWHU�

6HQVRU �

$QDO\W

7UDQVGXFHU

7UDQVGXFHU

7UDQVGXFHU

6LJQDO �

6LJQDO �

6LJQDO Q

6LJQDO�
YHUDUEHLWXQJ

9HUIDKUHQ

GHU
0XVWHUHU�

NHQQXQJ

%HNDQQWH

6LJQDO�
PXVWHU

9HUJOHLFK

.ODVVLILNDWLRQ

6LJQDOHU]HXJXQJ 6LJQDOYHUDUEHLWXQJ (UJHEQLV

6HQVRU �

6HQVRU Q
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VFKLHGOLFK VHOHNWLYHU (LQ]HOVHQVRUHQ ]XP $UUD\ OHJW (LJHQVFKDIWHQ XQG $QZHQ�

GXQJVEHUHLFK GHV *HVDPWV\VWHPV IHVW�

)�U GHQ URXWLQHPl�LJHQ (LQVDW] YRQ 6HQVRUV\VWHPHQ LVW HV YRUWHLOKDIW� ZHQQ )UDJH�

VWHOOXQJHQ DXV GHQ XQWHUVFKLHGOLFKVWHQ %HUHLFKHQ GHU LQGXVWULHOOHQ 3UD[LV PLW GHP�

VHOEHQ 6\VWHP EHDUEHLWHW ZHUGHQ N|QQHQ� ,QVRIHUQ ZlUH GLH 0|JOLFKNHLW ]XU IUHLHQ

$XVZDKO GHU LP $UUD\ ]X YHUZHQGHQGHQ 6HQVRUHQ Z�QVFKHQVZHUW� GD PDQ GLHVHQ

GDQQ KLQVLFKWOLFK *U|�H XQG 6HOHNWLYLWlW GHU (LQ]HOVHQVRUHQ IOH[LEHO MHGHP

0H�SUREOHP DQSDVVHQ N|QQWH� 'LHV NlPH DXFK GHP :XQVFK GHV $QZHQGHUV QDFK

HLQHP P|JOLFKVW YLHOVHLWLJ HLQVHW]EDUHQ 6\VWHP VHKU HQWJHJHQ�

%HLP (LQVDW] LQ GHU LQGXVWULHOOHQ 3UD[LV VLQG (LJHQVFKDIWHQ ZLH %HGLHQHUIUHXQGOLFK�

NHLW XQG OHLFKWH .DOLEULHUEDUNHLW YRUWHLOKDIW� GD VLH GLH +DQGKDEXQJ VHOEVW GXUFK XQ�

JHVFKXOWHV 3HUVRQDO HUP|JOLFKHQ� ,Q GLHVHP =XVDPPHQKDQJ VROOWHQ LQ HLQHP 6HQ�

VRUV\VWHP GHVKDOE DXFK P|JOLFKVW HLQIDFKH 9HUIDKUHQ GHU 3UREHQDKPH HLQJHVHW]W

ZHUGHQ� VR GD� DXI HLQH ODQJZLHULJH YRUKHULJH 3UREHQDXIEHUHLWXQJ YHU]LFKWHW ZHUGHQ

NDQQ� (EHQVR VLQG 0RELOLWlW E]Z� IOH[LEOH (LQVHW]EDUNHLW Z�QVFKHQVZHUW� %HVRQGHUH

$XIPHUNVDPNHLW NRPPW GDKHU GHU 0LQLDWXULVLHUEDUNHLW XQG GHU 0|JOLFKNHLW GHU 6FKDI�

IXQJ SRUWDEOHU 6\VWHPH ]X� :LUWVFKDIWOLFKH $VSHNWH ZLH JHULQJH 3URGXNWLRQVNRVWHQ

I�U HLQ]HOQH 6HQVRUHQ XQG %DXWHLOH VRZLH HLQ QLHGULJHU 3UHLV I�U GLH MHZHLOLJHQ *H�

VDPWV\VWHPH VSLHOHQ I�U GLH 9HUEUHLWXQJ GLHVHU 7HFKQRORJLH HLQH HQWVFKHLGHQGH 5RO�

OH� GD GLHVH .ULWHULHQ DXVVFKODJJHEHQG I�U GLH (UREHUXQJ QHXHU 0lUNWH VLQG� 0DQ

VROOWH LKQHQ GDKHU HEHQIDOOV %HDFKWXQJ VFKHQNHQ�

'LH NRPPHU]LHOO HUKlOWOLFKHQ 6HQVRUV\VWHPH DXI 0XOWL�$UUD\�%DVLV KDEHQ ELV GDWR

QRFK HLQLJH HQWVFKHLGHQGH 0lQJHO� 'LHVH U�KUHQ GDKHU� GD� )HVWN|USHUFKHPRVHQ�

VRUHQ ZLH ]� %� 0HWDOOR[LGVHQVRUHQ RGHU 3RO\PHUVHQVRUHQ DOV 6HQVRUHOHPHQWH KH�

UDQJH]RJHQ ZHUGHQ� (LQLJH GLHVHU %DXWHLOH ZHLVHQ 4XHUHPSILQGOLFKNHLWHQ� QLFKWOLQH�

DUH 6HQVRUFKDUDNWHULVWLNHQ XQG JHULQJH (PSILQGOLFKNHLWHQ DXI� DQGHUH ]HLJHQ HLQH

VWDUNH DOWHUXQJVEHGLQJWH 6LJQDOGULIW RGHU 9HUJLIWXQJVHUVFKHLQXQJHQ� %HGLQJW GXUFK

GLH MHZHLOLJHQ (LQ]HOVHQVRUHQ VLQG GDKHU DXFK GLH *HVDPWV\VWHPH PLW 1DFKWHLOHQ

ZLH PDQJHOQGHU 6HOHNWLYLWlW� JHULQJHU /DQJ]HLWVWDELOLWlW XQG VFKOHFKWHU 5HSURGX]LHU�

EDUNHLW GHU 6LJQDOH EHKDIWHW�
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=LHO GLHVHU $UEHLW ZDU HV� HLQ QHXDUWLJHV .RQ]HSW GHU 6HQVRU�0DVVHQVSHNWURPHWULH LQ

GLH 7DW XP]XVHW]HQ� 'DEHL VROOWH HLQ 6HQVRUV\VWHP �06�6HQVRU� JHVFKDIIHQ ZHUGHQ�

GDV LQ %H]XJ DXI GHQ 0H�DEODXI XQG GLH 'DWHQDXVZHUWXQJ DQ GLH JlQJLJHQ 0XOWL�

6HQVRU�$UUD\�6HQVRUV\VWHPH DQJHOHKQW LVW� VLFK MHGRFK GXUFK GLH 9HUZHQGXQJ GHU

0DVVHQVSHNWURPHWULH DOV 6HQVRUWHFKQLN PD�JHEOLFK YRQ KHUN|PPOLFKHQ &KH�

PRVHQVRUV\VWHPHQ DEKHEW� ,QVEHVRQGHUH VROOWH PLW GHU 5HDOLVLHUXQJ GHV 06�6HQ�

VRUV GHQ VRHEHQ EHVFKULHEHQHQ $QIRUGHUXQJHQ DQ DUUD\EDVLHUWH 6HQVRUV\VWHPH

VRZHLW ZLH P|JOLFK 5HFKQXQJ JHWUDJHQ ZHUGHQ�

=X GLHVHP =ZHFN VROOWH ]XQlFKVW HLQ +HDGVSDFH�0DVVHQVSHNWURPHWHU�6\VWHP �Å06�

6HQVRU´� UHDOLVLHUW ZHUGHQ� 'DV +6�06�6\VWHP VROOWH GD]X YHUZHQGHW ZHUGHQ� NRP�

SOH[H JDVI|UPLJH 6WRIIJHPLVFKH LQ HLQ 0DVVHQVSHNWURPHWHU ]X �EHUI�KUHQ� RKQH VLH

JDVFKURPDWRJUDSKLVFK LQ LKUH %HVWDQGWHLOH DXI]XWUHQQHQ� +HDGVSDFH�$XWRVDPSOHU

XQG 0DVVHQVSHNWURPHWHU� GLH ]XP +6�06�6\VWHP JHNRSSHOW ZHUGHQ VROOWHQ� ZDUHQ

NRPPHU]LHOO HUKlOWOLFK� 'LH *HVDPW�0DVVHQVSHNWUHQ GHU ]X XQWHUVXFKHQGHQ 6WRII�

JHPLVFKH VROOWHQ PLWWHOV +DXSWNRPSRQHQWHQDQDO\VH DXVJHZHUWHW ZHUGHQ� +LHUI�U

VWDQG HLQ NRPPHU]LHOOHV &RPSXWHUSURJUDPP ]XU 9HUI�JXQJ� 8P GLH PDV�

VHQVSHNWURPHWULVFKHQ 5RKGDWHQ LQ HLQ 'DWHQIRUPDW ]X �EHUI�KUHQ� GDV GHUHQ 9HU�

DUEHLWXQJ PLW GHP NRPPHU]LHOO HUKlOWOLFKHQ 6RIWZDUHSDNHW HUP|JOLFKW� ZXUGH HLQ VSH�

]LHOOHV &RPSXWHUSURJUDPP EHQ|WLJW� 'LHVHV .RQYHUWLHUXQJVSURJUDPP VROOWH LP 5DK�

PHQ GHU YRUOLHJHQGHQ $UEHLW JHVFKULHEHQ ZHUGHQ�

'LH (LQVDW]P|JOLFKNHLWHQ GHU 6HQVRU�0DVVHQVSHNWURPHWULH ]XU ,GHQWLWlWV� XQG 4XDOL�

WlWVSU�IXQJ YRQ /HEHQVPLWWHOQ XQG /HEHQVPLWWHOEHGDUIVJHJHQVWlQGHQ VROOWHQ DQ DXV�

JHZlKOWHQ $QZHQGXQJVEHLVSLHOHQ �EHUSU�IW ZHUGHQ� 'LHV PDFKWH HV QRWZHQGLJ� HLQH

VSH]LHOOH 6WUDWHJLH ]XU 8QWHUVXFKXQJ NRPSOH[HU 6WRIIJHPLVFKH PLW GHP 06�6HQVRU

]X HQWZLFNHOQ� 'LH $XVZDKO GHV 8QWHUVXFKXQJVPDWHULDOV ULFKWHWH VLFK ]XP HLQHQ GD�

QDFK� GD� P|JOLFKVW YLHOH XQWHUVFKLHGOLFKH 3UREHQPDWULFHV XQWHUVXFKW ZHUGHQ VROO�

WHQ� =XP DQGHUHQ VROOWHQ )UDJHVWHOOXQJHQ PLW KXPDQVHQVRULVFKHU 5HOHYDQ] EHDUEHL�

WHW ZHUGHQ�
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,, 7KHRUHWLVFKH $VSHNWH GHU 0XOWL�6HQVRU�$UUD\�7HFKQLN

�� 6WDQG GHU 7HFKQLN ]XU (QWZLFNOXQJ XQG ]XP (LQVDW] YRQ &KHPR�
VHQVRUHQ

��� hEHUVLFKW �EHU JlQJLJH 6HQVRUWHFKQRORJLHQ

7URW] GHU 9LHOIDOW GHU KHXWH JHEUlXFKOLFKHQ (LQ]HOVHQVRUHQ ZHUGHQ LQ 0XOWL�6HQVRU�

$UUD\V KDXSWVlFKOLFK GUHL 7\SHQ YRQ 6HQVRUHOHPHQWHQ YHUZHQGHW� 0HWDOOR[LG�6HQ�

VRUHQ� 6HQVRUHQ DXI %DVLV RUJDQLVFKHU 3RO\PHUH XQG PDVVHVHQVLWLYH 6HQVRUHQ� (L�

QH hEHUVLFKW �EHU SK\VLNRFKHPLVFKH 9RUJlQJH EHL GHU 6LJQDOHU]HXJXQJ� 0H�JU|�

�HQ VRZLH &KDUDNWHULVWLND GLHVHU 7HFKQRORJLHQ JLEW 7DEHOOH ,,���
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��� (LQVDW]JHELHWH YRQ 0XOWL�6HQVRU�$UUD\V

'LH (QWZLFNOXQJ XQG .RPPHU]LDOLVLHUXQJ YRQ 0XOWL�6HQVRU�$UUD\V ZXUGH PD�JHEOLFK

YRQ PRGHUQHQ %HVWUHEXQJHQ ]XU (QWZLFNOXQJ HLQIDFKHU XQG ]HLWVSDUHQGHU 0H��

WHFKQLNHQ XQG $QDO\VHPHWKRGHQ YRUDQJHWULHEHQ� %HVRQGHUV YLHOYHUVSUHFKHQG HU�

VFKHLQW GHU (LQVDW] YRQ 0XOWL�6HQVRU�$UUD\V LQ %HUHLFKHQ PLW KRKHP 3UREHQDXI�

NRPPHQ� GHQQ GLHVH VFKQHOOH XQG YHUKlOWQLVPl�LJ J�QVWLJH 0H�WHFKQLN EULQJW HLQH

HUKHEOLFKH =HLWHUVSDUQLV XQG VRPLW .RVWHQUHGX]LHUXQJ JHJHQ�EHU DOWKHUJHEUDFKWHQ

$QDO\VHQPHWKRGHQ PLW VLFK� *UR�H 3UREHQGXUFKVlW]H IDOOHQ YRU DOOHP LQ GHU /H�

EHQVPLWWHO� XQG 8PZHOWDQDO\WLN DQ� 'DKHU EHP�KW PDQ VLFK KHXWH PHKU GHQQ MH XP

GLH (WDEOLHUXQJ YRQ 0XOWL�6HQVRU�$UUD\V LQ GLHVHQ LQGXVWULHOOHQ %HUHLFKHQ�

����� 8QWHUVXFKXQJ YRQ /HEHQVPLWWHOQ

$QJHVLFKWV LPPHU VWUHQJHUHU JHVHW]OLFKHU 9RUJDEHQ XQG GHU )RUGHUXQJ GHV 9HU�

EUDXFKHUV QDFK TXDOLWDWLY HLQZDQGIUHLHQ /HEHQVPLWWHOQ KDW GLH hEHUZDFKXQJ XQG

.RQWUROOH YRQ 5RKZDUHQ VRZLH GLH 4XDOLWlWVVLFKHUXQJ YRQ (QGSURGXNWHQ LQ GHU /H�

EHQVPLWWHOLQGXVWULH YHUVWlUNW %HGHXWXQJ HUODQJW�

,Q GHU LQGXVWULHOOHQ 3UD[LV ZHUGHQ YRU DOOHP DQDO\WLVFKH 0HWKRGHQ ZLH GLH *DVFKUR�

PDWRJUDSKLH� RIW JHNRSSHOW PLW 0DVVHQVSHNWURPHWULH� ]XU ,GHQWLIL]LHUXQJ XQG 4XDQWL�

IL]LHUXQJ YRQ /HEHQVPLWWHOLQKDOWVVWRIIHQ KHUDQJH]RJHQ� 'DQHEHQ VHW]W PDQ DXFK

KXPDQVHQVRULVFKH 7HVWYHUIDKUHQ ]XU JHUXFKOLFKHQ XQG JHVFKPDFNOLFKHQ %HZHUWXQJ

YRQ /HEHQVPLWWHOQ HLQ� %HLGH 7HVWYHUIDKUHQ EHVLW]HQ JUDYLHUHQGH 1DFKWHLOH� 'LH KX�

PDQVHQVRULVFKH %HXUWHLOXQJ XQWHUOLHJW HLQHU 9LHO]DKO YRQ VXEMHNWLYHQ (LQIO�VVHQ SK\�

VLRORJLVFKHU $UW �*HVXQGKHLWV]XVWDQG XQG LQGLYLGXHOOH 6HQVLELOLWlW GHU 3U�ISHUVRQHQ�

XQG SV\FKLVFKHU $UW �WDJHVIRUPDEKlQJLJH 8UWHLOV� XQG .RQ]HQWUDWLRQVIlKLJNHLW� VHQ�

VRULVFKHV *HGlFKWQLV� >2KORII� ����@� $QDO\WLVFKH 0HWKRGHQ KLQJHJHQ VLQG ]HLW� XQG

NRVWHQLQWHQVLY�

hEHUDOO GRUW� ZR 3UREHQ DQKDQG LKUHU OHLFKWIO�FKWLJHQ ,QKDOWVVWRIIH FKDUDNWHULVLHUW

ZHUGHQ N|QQHQ� VWHOOHQ 0XOWL�6HQVRU�$UUD\V VFKQHOOH XQG HLQIDFKH $OWHUQDWLYHQ ]X

GHQ HUZlKQWHQ KHUN|PPOLFKHQ 7HVWYHUIDKUHQ GDU� 7DE� ,,�� JLEW HLQHQ hEHUEOLFN �EHU

HLQLJH $QZHQGXQJVJHELHWH XQG GLH YHUZHQGHWHQ 6HQVRUWHFKQLNHQ� lKQOLFKH hEHU�

VLFKWHQ ILQGHQ VLFK DXFK LQ 3XEOLNDWLRQHQ YRQ 3HDUFH ������ XQG 6FKZHL]HU�
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%HUEHULFK ������� (UJlQ]HQG VROOHQ KLHU GLH ]DKOUHLFKHQ %�FKHU >+XUVW� �����

+XUVW� ����@ VRZLH GLH VWHLJHQGH =DKO YRQ 7DJXQJHQ XQG :RUNVKRSV >X� D� GDV MlKU�

OLFK DQ XQWHUVFKLHGOLFKHQ 6WDQGRUWHQ VWDWWILQGHQGH Å,QWHUQDWLRQDO 6\PSRVLXP RI 2O�

IDFWLRQ DQG (OHFWURQLF 1RVHV´@ DXI GLHVHP *HELHW HUZlKQW ZHUGHQ� GLH GDV JUR�H ,Q�

WHUHVVH GHU /HEHQVPLWWHOLQGXVWULH DQ &KHPRVHQVRUHQ GRNXPHQWLHUHQ�

8QJO�FNOLFKHUZHLVH KDW JHUDGH GLH %H]HLFKQXQJ ÅN�QVWOLFKH 1DVH´ LQ GHU 9HUJDQJHQ�

KHLW YLHOIDFK ]X 9HUZLUUXQJHQ LQ GHU %HXUWHLOXQJ GHU /HLVWXQJVIlKLJNHLW YRQ 0XOWL�

6HQVRU�$UUD\V JHI�KUW� 6LH HUZHFNWH EHL ZHQLJ HUIDKUHQHQ $QZHQGHUQ LUUW�POLFK GHQ

$QVFKHLQ� GLH 'LVNULPLQLHUXQJ YRQ 3UREHQ HUIROJH DXIJUXQG LKUHU XQWHUVFKLHGOLFKHQ

*HUXFKVHLJHQVFKDIWHQ� 7DWVlFKOLFK EHUXKW GLHVH 'LIIHUHQ]LHUXQJ DXI 8QWHUVFKLHGHQ

LQ GHQ =XVDPPHQVHW]XQJHQ GHU IO�FKWLJHQ )UDNWLRQHQ GLHVHU 3UREHQ XQG NDQQ QXU LQ

VHOWHQHQ )lOOHQ GLUHNW PLW GHQ XQWHUVFKLHGOLFKHQ VHQVRULVFKHQ (LJHQVFKDIWHQ GHU

3UREHQ NRUUHOLHUW ZHUGHQ� 'D $QDO\VHQHUJHEQLVVH RIW DOV DOOHLQLJH )ROJH GHU YHU�

VFKLHGHQHQ VHQVRULVFKHQ 3URILOH PLVLQWHUSUHWLHUW ZXUGHQ� ZDUHQ YLHOH $QZHQGHU ]X

8QUHFKW HQWWlXVFKW GDU�EHU� JHUXFKOLFK Y|OOLJ YHUVFKLHGHQH� LQ GHU =XVDPPHQVHW�

]XQJ GHU IO�FKWLJHQ ,QKDOWVVWRIIH VHKU lKQOLFKH 3UREHQ PLW +LOIH GHU ÅN�QVWOLFKHQ´ 1D�

VH QLFKW GLVNULPLQLHUHQ ]X N|QQHQ� (UVW GXUFK GLH $XINOlUXQJVDUEHLW YRQ HUIDKUHQHQ

$QZHQGHUQ XQG XP 6HULRVLWlW EHP�KWHQ +HUVWHOOHUQ YRQ 0XOWL�6HQVRU�$UUD\V ZXUGHQ

GLH *UXQGODJHQ GLHVHU 0H�WHFKQLN HLQHU EUHLWHUHQ gIIHQWOLFKNHLW YHUVWlQGOLFK JH�

PDFKW�
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7DE� ,,��� $QZHQGXQJVEHUHLFKH YRQ 0XOWL�6HQVRU�$UUD\V LQ GHU /HEHQVPLWWHODQDO\WLN

$QZHQGXQJVEHUHLFK 6HQVRUW\S $XWRU�HQ�

KRPRORJH $ONRKROH� DONRKROLVFKH XQG QLFKWDONRKR�
OLVFKH *HWUlQNH

40% &DR HW DO� ������

&DR HW DO� ������
6KXUPHU HW DO� ������

DONRKROLVFKH *HWUlQNH 40% (PD HW DO� ������

$LVKLPD �����D�

YHUVFKLHGHQH %LHUVRUWHQ 026 *DUGQHU ������
3HDUFH HW DO� ������

IO�FKWLJH $URPDVWRIIH XQWHUVFKLHGOLFKHU 0|KUHQ

VRUWHQ

40% %URGD HW DO� ������

$OWHUXQJ YRQ .DEHOMDX XQG .DOEIOHLVFK�

(VVLJVlXUHJHKDOW LQ 7RPDWHQPDUN

40% 'L 1DWDOH HW DO� ������

5DQ]LJNHLW YRQ %XWWHU 026 +RIPDQQ HW DO� ������

5DQ]LJNHLW YRQ 3IODQ]HQ|O�
6RUWHQGLIIHUHQ]LHUXQJ YRQ :HL�ZHLQ

026 6KLHUV XQG )DUQHOO
������

.OHEVWRIIDUW XQG �DQWHLO LQ EHOHLPWHQ 6SlQHQ 026 =�UFKHU HW DO�� ����

8QWHUVFKHLGXQJ YRQ .DIIHHVRUWHQ�
:XUVW YHUVFKLHGHQHU +HUVWHOOHU

026 7DQ HW DO� ������

8QWHUVFKHLGXQJ YRQ .DIIHHVRUWHQ

�JHU|VWHWH %RKQHQ�

026 *DUGQHU HW DO� ������

6SULQJHWW ������

8QWHUVFKHLGXQJ YRQ .DIIHHVRUWHQ

�JHU|VWHWH %RKQHQ�� ,QVWDQWNDIIHH

026 $LVKLPD �����E�

5RWZHLQ JOHLFKHU JHRJUDSKLVFKHU +HUNXQIW�

DQJHEDXW DXI XQWHUVFKLHGOLFKHQ :HLQEHUJHQ

026 'L 1DWDOH HW DO� ������

5|VWNDIIHH XQWHUVFKLHGOLFKHU +HUNXQIWVOlQGHU 026 /XFDV HW DO� ������

&KHGGDU�.lVH XQWHUVFKLHGOLFKHU +DQGHOVNODVVHQ 026 :LMHVXQGHUD XQG
:DOVK ������

4XDOLWlW YRQ +DFNIOHLVFK 026 :LQTXLVW HW DO� ������

$URPDH[WUDNWH�

9HUGHUE YRQ 2UDQJHQVDIW XQG 0LOFK
026 +RIIKHLQV XQG /DXI

������

3DSSH XQWHUVFKLHGOLFKHU +HUVWHOOHU 026)(7�

026

+ROPEHUJ HW DO� ������

7ULFKORUDQLVRO LQ .RUN OHLWHQGH 3RO\�

PHUH

+RGJLQV ������
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����� $QZHQGXQJHQ LQ GHU 8PZHOWDQDO\WLN

:HQQJOHLFK LP %HUHLFK GHU 8PZHOWDQDO\WLN GLH (QWZLFNOXQJ KRFKHPSILQGOLFKHU (LQ�

]HOVHQVRUHQ ]XU VHOHNWLYHQ 'HWHNWLRQ EHVWLPPWHU 6FKDGVWRIIH LP 9RUGHUJUXQG VWHKW�

ZLUG LQ M�QJHUHU =HLW DXFK GHU (LQVDW] YRQ 0XOWL�6HQVRU�$UUD\V ]XU /XIWDQDO\VH HU�

SUREW� 7DEHOOH ,,�� JHZlKUW HLQHQ (LQEOLFN LQ $QZHQGXQJVJHELHWH ]XU %HVWLPPXQJ

YRQ JDVI|UPLJHQ 6FKDGVWRIIHQ�

7DE� ,,��� $QZHQGXQJVEHUHLFKH YRQ 0XOWL�6HQVRU�$UUD\V LQ GHU 8PZHOWDQDO\WLN

$QZHQGXQJVEHUHLFK 6HQVRUW\S $XWRU�HQ�

/|VXQJVPLWWHO 40% &KDQJ HW DO� ������

6$: %DOODQWLQH XQG :RKOWMHQ

������

'LHVHO� XQG /|VXQJVPLWWHOGlPSIH 40%� 6$: 'LFNHUW HW DO� ������

/|VXQJVPLWWHO 40% &DUH\ HW DO� ������

62�� 1+�� +�6� +&O�

3KRVSKRURUJDQLVFKH 9HUELQGXQJHQ� 3HVWL]LGH

40% +ODYD\ XQG *XLOEDXOW

������

1+�� +�6� +&O� 3KRVSKRURUJDQLVFKH 3HVWL]LGH�

7ROXRO� &2

40% *XLOEDXW ������

+�� 1+�� (WK\OHQ� (WKDQRO 026)(7 6XQGJUHQ HW DO� ������

&+��&2�*HPLVFKH 026 +RUQHU XQG $OEHUWVKRIHU
������

+LHUROG XQG 0�OOHU
������

RUJDQLVFKH 9HUELQGXQJHQ XQWHUVFKLHGOLFKHU

6XEVWDQ]NODVVHQ

026 2LVKL ������

.UDIWVWRIIH I�U 0RWRUHQ XQG 7XUELQHQ 026 /DXI XQG +RIIKHLQV
������

+�� 1+�� 0HWKDQRO� $FHWRQ� %HQ]RO� 7ROXRO 026 0�OOHU XQG +RUQHU

������

KRPRORJH $ONRKROH OHLWHQGH 3RO\�

PHUH

+DWILHOG HW DO� ������

*HUXFKVEHOlVWLJXQJ LQ GHU /DQGZLUWVFKDIW OHLWHQGH 3RO\�
PHUH

3HUVDXG HW DO� ������
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�� 6LJQDOYHUDUEHLWXQJ XQG 'DWHQDXVZHUWXQJ

��� 6LJQDOYHUDUEHLWXQJ

'LH YRQ GHQ HLQ]HOQHQ 6HQVRUHQ HLQHV 0XOWL�6HQVRU�$UUD\V JHOLHIHUWHQ 0H�GDWHQ

VLQG ]HLWDEKlQJLJH� HOHNWURQLVFKH 6LJQDOH� GLH LQIROJH GHU :HFKVHOZLUNXQJ GHU 6HQ�

VRUHQ PLW ,QKDOWVVWRIIHQ GHU 3UREH HQWVWHKHQ� 6LH ZHUGHQ HLQHU 'DWHQYRUYHUDUEHLWXQJ

XQWHU]RJHQ� XP DQVFKOLH�HQG PLW 9HUIDKUHQ GHU PXOWLYDULDWHQ 6WDWLVWLN DXVJHZHUWHW

ZHUGHQ ]X N|QQHQ�

6LJQDOH YRQ &KHPRVHQVRUHQ ZHUGHQ IDVW DXVVFKOLH�OLFK PLWWHOV 7UDQVIRUPDWLRQ YRU�

YHUDUEHLWHW� :HOFKHU 7UDQVIRUPDWLRQV�$OJRULWKPXV GDEHL YHUZHQGHW ZLUG� KlQJW YRQ

$XIEDX XQG 7\S GHV 0XOWL�6HQVRU�$UUD\V� GHU 0H�XPJHEXQJ VRZLH GHU VWDWLVWLVFKHQ

0HWKRGH GHU 'DWHQDXVZHUWXQJ DE >*DUGQHU XQG %DUWOHWW� ����@� %HL GHU 9RUYHU�

DUEHLWXQJ YRQ 0H�GDWHQ DXV PHKUGLPHQVLRQDOHQ $UUD\V PLW OLQHDUHU $QVSUHFK�

FKDUDNWHULVWLN �40%� ZLUG L� D� HLQH 6LJQDOQRUPLHUXQJ QDFK [LM¶ [LM �
L
¦ GXUFK�

JHI�KUW

��� 'DWHQDXVZHUWXQJ PLW PXOWLYDULDWHQ 9HUIDKUHQ

(LQH 0HVVXQJ� GLH PLW HLQHP $UUD\ DXV M (LQ]HOVHQVRUHQ GXUFKJHI�KUW ZXUGH� Ol�W

VLFK DOV M�GLPHQVLRQDOHU 9HNWRU [  �[� ��� [M� GDUVWHOOHQ� L 0HVVXQJHQ GHU JOHLFKHQ

3UREH N|QQHQ ]X HLQHU .ODVVH ]XVDPPHQJHIDVVW XQG DOV 0DWUL[ ; DQJRUGQHW ZHU�

GHQ� 'LH 0DWUL[ ; HQWKlOW GDKHU M 6SDOWHQ XQG L =HLOHQ�

=XU (UNHQQXQJ YRQ 0XVWHUQ LQ 'DWHQ VRZLH ]XU =XRUGQXQJ YRQ 2EMHNWHQ ]X GLHVHQ

0XVWHUQ YHUZHQGHW PDQ 0HWKRGHQ GHU PXOWLYDULDWHQ 'DWHQDQDO\VH� 0DQ XQWHU�

�

�
�

�

�
�

[LM

[�� ��� [�M

[�� ��� [�M

� �

� �

[L� ��� [LM

;  �,,���
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VFKHLGHW GDEHL ]ZLVFKHQ 0HWKRGHQ GHU �EHUZDFKWHQ .ODVVLILNDWLRQ XQG 0HWKRGHQ

GHU XQ�EHUZDFKWHQ .ODVVLILNDWLRQ �7DE� ,,�� XQG 7DE� ,,����

0HWKRGHQ GHU XQ�EHUZDFKWHQ .ODVVLILNDWLRQ ZHUGHQ GD]X EHQXW]W� *UXSSLHUXQJHQ

YRQ 'DWHQ KHUDXV]XILQGHQ� 0HWKRGHQ GHU �EHUZDFKWHQ .ODVVLILNDWLRQ GLHQHQ GD]X�

GLH =XJHK|ULJNHLW YRQ XQEHNDQQWHQ 2EMHNWHQ ]X EHUHLWV EHNDQQWHQ 'DWHQJUXSSHQ

�.ODVVHQ� &OXVWHUQ� ]X XQWHUVXFKHQ�

0XOWLYDULDWH 7HFKQLNHQ VLQG LQ GHU /LWHUDWXU DXVI�KUOLFK EHVFKULHEHQ >X� D� )OXU\ XQG

5LHGZ\O� ����� +HQULRQ XQG +HQULRQ� ����� 2WWR� ����@� 6LH ZHUGHQ LQ YLHOHQ QDWXU�

ZLVVHQVFKDIWOLFKHQ 'LV]LSOLQHQ� KDXSWVlFKOLFK MHGRFK LQ GHU &KHPLH ]XU 3ODQXQJ XQG

$XVZDKO RSWLPDOHU 0H�YHUIDKUHQ VRZLH ]XU *HZLQQXQJ PD[LPDO UHOHYDQWHU ,QIRUPD�

WLRQ EHL GHU $QDO\VH YRQ 0H�GDWHQ YHUZHQGHW >6KDUDI� ����� 0DVVDUW� ����@�

7DE� ,,��� 0HWKRGHQ GHU �EHUZDFKWHQ .ODVVLILNDWLRQ

3DUDPHWULVFKH 0HWKRGHQ x /LQHDUH 'LVNULPLQDQ]DQDO\VH �/'$�

1LFKWSDUDPHWULVFKH 0HWKRGHQ x 0HWKRGH GHU N�QlFKVWHQ 1DFKEDUQ

x 6,0&$�0HWKRGH

x 1HXURQDOH 1HW]ZHUNH �.RKRQHQ�
%DFNSURSDJDWLRQ�

x )X]]\�0HWKRGLN GHU XQVFKDUIHQ 0XVWHUHUNHQQXQJ

7DE� ,,��� 0HWKRGHQ GHU XQ�EHUZDFKWHQ .ODVVLILNDWLRQ

)DNWRULHOOH 0HWKRGHQ x +DXSWNRPSRQHQWHQDQDO\VH �3&$�

x )DNWRUHQDQDO\VH �)$�

x 6LQJXOlUZHUW]HUOHJXQJ �69'�

x (LJHQYHNWRUSURMHNWLRQ

x 5DQJDQDO\VH

x .DUKXQHQ�/RHZH�([SDQVLRQ

x 0D[LPXP�/LNHOLKRRG )DNWRUHQDQDO\VH

x +DXSWIDNWRUHQDQDO\VH

&OXVWHUDQDO\VHQ x KLHUDUFKLVFKH &OXVWHUDQDO\VH

x QLFKW�KLHUDUFKLVFKH &OXVWHUDQDO\VH

x )X]]\�0HWKRGLN GHU XQVFKDUIHQ &OXVWHUXQJ

*UDSKLVFKH 9HUIDKUHQ x &KHUQRII�*HVLFKWHU

x 'DUVWHOOXQJ DOV Å6WHUQH´ XQG Å6RQQHQVWUDKOHQ´



,, 7KHRUHWLVFKH $VSHNWH GHU 0XOWL�6HQVRU�$UUD\�7HFKQLN

��

6LJQDOYHUDUEHLWXQJVPHWKRGHQ XQG .ODVVLILNDWLRQVVWUDWHJLHQ� GLH LQ 0XOWL�6HQVRU�$U�

UD\V YHUZHQGHW ZHUGHQ� EHVLW]HQ JUR�H bKQOLFKNHLW PLW GHQ 3ULQ]LSLHQ GHU ELRORJL�

VFKHQ *HUXFKVHUNHQQXQJ� 6HLW 3HUVDXG XQG 'RGG ������ GLHVH $QDORJLH HUVWPDOV

DXI]HLJWHQ� ZHUGHQ 0XOWL�6HQVRU�$UUD\V GDKHU RIWPDOV DOV ÅHOHNWURQLVFKH 1DVHQ´ E]Z�

ÅN�QVWOLFKH 1DVHQ´ EH]HLFKQHW�

$XV GHU 9LHO]DKO PXOWLYDULDWHU 9HUIDKUHQ VROOHQ GLH JHEUlXFKOLFKVWHQ LP IROJHQGHQ

YRUJHVWHOOW ZHUGHQ�

,P %HUHLFK GHU &KHPLH XQG 3K\VLN ZHUGHQ PLW GHU $QZHQGXQJ GHU PXOWLYDULDWHQ 'D�

WHQDQDO\VH LQ GHQ PHLVWHQ )lOOHQ HLQH GHU GUHL QDFKVWHKHQGHQ =LHOVHW]XQJHQ YHU�

IROJW�

�� (UPLWWOXQJ GHU *UXSSLHUXQJ YRQ 2EMHNWHQ

�� =XRUGQXQJ XQEHNDQQWHU 2EMHNWH ]X EHVWHKHQGHQ 2EMHNWJUXSSHQ

�� 9RUKHUVDJH EHVWLPPWHU 2EMHNWHLJHQVFKDIWHQ DXIJUXQG YRUOLHJHQGHU 0H�GDWHQ

6RZRKO EHL GHU (UPLWWOXQJ YRQ 2EMHNWJUXSSLHUXQJHQ DOV DXFK EHL GHU =XRUGQXQJ XQ�

EHNDQQWHU 2EMHNWH ]X IL[LHUWHQ 2EMHNWJUXSSHQ VSLHOW GHU %HJULII GHU .ODVVLILNDWLRQ HLQH

]HQWUDOH 5ROOH ² DOOHUGLQJV PLW MHZHLOV XQWHUVFKLHGOLFKHU %HGHXWXQJ� ,P HUVWHQ )DOO

YHUVWHKW PDQ XQWHU .ODVVVLILNDWLRQ GLH (UPLWWOXQJ YRQ 2EMHNWJUXSSLHUXQJHQ� ,P ]ZHL�

WHQ )DOO HUIROJW PLW GHU .ODVVLILNDWLRQ GLH =XRUGQXQJ HLQHV 0H�GDWHQVDW]HV ]X EHUHLWV

YRUJHJHEHQHQ *UXSSHQ� ,P GULWWHQ )DOO� EHL GHU 9RUKHUVDJH EHVWLPPWHU 2EMHNWHLJHQ�

VFKDIWHQ DXIJUXQG YRUOLHJHQGHU 0H�GDWHQ� VSLHOW GLH .ODVVLILNDWLRQ NHLQH 5ROOH�

'LH PDWKHPDWLVFKHQ 9HUIDKUHQ� GHUHU PDQ VLFK ]XU 5HDOLVLHUXQJ GHU GUHL REHQ JH�

QDQQWHQ =LHOYRUVWHOOXQJHQ EHGLHQW� ZHUGHQ LP IROJHQGHQ QlKHU EHWUDFKWHW�

����� +DXSWNRPSRQHQWHQDQDO\VH

'LH +DXSWNRPSRQHQWHQDQDO\VH E]Z� +DXSWDFKVHQWUDQVIRUPDWLRQ LVW GDV JHEUlXFK�

OLFKVWH 9HUIDKUHQ ]XU (UPLWWOXQJ YRQ 2EMHNWJUXSSLHUXQJHQ� 6LH HUP|JOLFKW ]XP HLQHQ

GLH EHTXHPH JUDSKLVFKH 9HUDQVFKDXOLFKXQJ GHU ZHVHQWOLFKHQ 6WUXNWXU HLQHV 'DWHQ�

VDW]HV� =XP DQGHUHQ ELOGHQ +DXSWNRPSRQHQWHQ QHXH VWDWLVWLVFKH 9DULDEOHQ PLW

J�QVWLJHQ (LJHQVFKDIWHQ� GLH VLFK DXFK LQ HLQHU 5HLKH DQGHUHU 3UREOHPVWHOOXQJHQ

�5HJUHVVLRQ� .ODVVLILNDWLRQ� &OXVWHUDQDO\VH� YHUZHQGHQ ODVVHQ� %HL GHU $XVZHUWXQJ

GHU 0H�GDWHQ YRQ 0XOWL�6HQVRU�$UUD\V HUZHLVW VLFK GLHVHV 9HUIDKUHQ DOV EHVRQGHUV



,, 7KHRUHWLVFKH $VSHNWH GHU 0XOWL�6HQVRU�$UUD\�7HFKQLN

��

]ZHFNPl�LJ� ZHLO GDPLW GLH 5HGXNWLRQ GHU KRFKGLPHQVLRQDOHQ 3ULPlUGDWHQ DXI HLQHQ

OHLFKW LQWHUSUHWLHUEDUHQ� QLHGHUGLPHQVLRQDOHQ 'DWHQVDW] HUIROJW� 6R NDQQ ]� %� GLH 8Q�

WHUVFKHLGEDUNHLW PHKUHU 3UREHQ�NODVVHQ� IHVWJHKDOWHQ ZHUGHQ� GD GLH 0H�GDWHQ YRQ

6HULHQSUREHQ GHUVHOEHQ 3UREHQNODVVH ]X XQWHUVFKHLGEDUHQ *UXSSHQ �&OXVWHUQ� ]X�

VDPPHQJHID�W ZHUGHQ N|QQHQ�

,Q SUD[L JLEW HV YHUVFKLHGHQH $QVlW]H ]XU 'XUFKI�KUXQJ HLQHU +DXSWDFKVHQWUDQVIRU�

PDWLRQ� 6WHWV ZLUG MHGRFK GHU ]XU 9HUI�JXQJ VWHKHQGH 'DWHQVDW] ; YRQ Q 2EMHNWHQ

�0H�ZHUWHQ� XQG S�Q 9DULDEOHQ �6HQVRUHQ� ]XQlFKVW ]HQWULHUW�

$EE� ,,�� =ZHLGLPHQVLRQDOHU 2EMHNWGDWHQVDW]� QLFKW ]HQWULHUW

$EE� ,,�� =ZHLGLPHQVLRQDOHU 2EMHNWGDWHQVDW]� ]HQWULHUW

;  

�
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,Q HLQHP HKHU VWDWLVWLVFK RULHQWLHUWHQ $QVDW] ZLUG GDQQ GLH HPSLULVFKH .RYDULDQ]�

PDWUL[ &.GHV ]HQWULHUWHQ 'DWHQVDW]HV QDFK

&.  �Q���
��
Â ;

7
Â ;

EHUHFKQHW� ,P YRUOLHJHQGHQ %HLVSLHO HUJLEW VLFK GLH .RYDULDQ]PDWUL[ ]X

&.  

�

� ��
Â Â

&.  

�

�
Â

$EVFKOLH�HQG ZHUGHQ GLH (LJHQYHNWRUHQ GHU .RYDULDQ]PDWUL[ &. EHUHFKQHW� 'LH (L�

JHQYHNWRUHQ VLQG LGHQWLVFK PLW GHQ +DXSWDFKVHQ GHU $XVJDQJVGDWHQPDWUL[ ;� ,P

YRUOLHJHQGHQ %HLVSLHO HUKlOW PDQ GLH EHLGHQ (LJHQYHNWRUHQ

W�  XQG W�  

'XUFK 5DQJUHGXNWLRQ GHU $XVJDQJVGDWHQPDWUL[ ; HUKlOW PDQ LP YRUOLHJHQGHQ %HL�

VSLHO HLQHQ HLQGLPHQVLRQDOHQ 'DWHQVDW] ; 
�

; 
  Â  

'LH 2EMHNWH GHV $XVJDQJVGDWHQVDW]HV ODVVHQ VLFK QXQ ² VXEMHNWLY ² LQ .ODVVHQ HLQ�

WHLOHQ� ,P YRUOLHJHQGHQ %HLVSLHO OLHJW GLH (LQWHLOXQJ LQ GUHL .ODVVHQ QDKH�

� �� �� �

� � �� ��

�� �

� ��

�
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��

�
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��

��
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$EE� ,,�� �� XQG �� +DXSWDFKVH GHV ]ZHLGLPHQVLRQDOHQ 2EMHNWGDWHQVDW]HV �Q ��

$EE� ,,�� 5DQJUHGXNWLRQ YRQ ;

,Q HLQHP HKHU JHRPHWULVFK RULHQWLHUWHU $QVDW] ZLUG GLH $XVJDQJVGDWHQPDWUL[ ; QDFK

LKUHU =HQWULHUXQJ DOV 6XPPH YRQ 0DWUL]HQ PLW 5DQJ � GDUJHVWHOOW�

;  7 Â 3
7
 W�ÂS� � W� Â S� � ������ WP Â SP

'LH 9HNWRUHQ WL ZHUGHQ DOV Å6FRUHV´� GLH 9HNWRUHQ SL DOV Å/RDGLQJV´ EH]HLFKQHW� 'LH

6SDOWHQYHNWRUHQ S����P VLQG ZLHGHUXP GLH (LJHQYHNWRUHQ GHU 0DWUL[ ;
7
;� 'LH 5DQJ�

UHGXNWLRQ YRQ ; E]Z� GLH 5HGXNWLRQ GHU 0DWUL[ ; DXI VLJQLILNDQWH 'LPHQVLRQHQ HUIROJW

GDQQ GXUFK :HJODVVHQ GHU OHW]WHQ *OLHGHU REHQVWHKHQGHU *OHLFKXQJ� 'LHV EHGHXWHW

LQ SUD[L� GD� GLH XUVSU�QJOLFKH 'DWHQPDWUL[ ; GXUFK ]ZHL NOHLQHUH 0DWUL]HQ W� XQG S�

�,,���

����

����

����

��

��

��

���� ���� ���� �� �� ��

6��
�

6��
�

3�
��

����

����
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��

��

��

���� ���� ���� �� �� ��
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�� +DXSWDFKVH

�� +DXSWDFKVH

�� +DXSWDFKVH
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DQJHQlKHUW ZLUG� ,P YRUOLHJHQGHQ %HLVSLHO HLQHU ������'DWHQPDWUL[ ; LVW GLHV QRFK

EHTXHP SHU +DQG ]X EHZlOWLJHQ� LP )DOOH YRQ K|KHUGLPHQVLRQDOHQ $XVJDQJVGDWHQ�

VlW]HQ EHGLHQW PDQ VLFK VSH]LHOOHU LWHUDWLYHU $OJRULWKPHQ ZLH ]�%� GHP 1,3$/6�

$OJRULWKPXV �2WWR� ����� ]XU %HVWLPPXQJ YRQ W� XQG S��

'LH +DXSWNRPSRQHQWHQ VWHOOHQ QHXH XQNRUUHOLHUWH 9DULDEOHQ LQ GHU )RUP RSWLPDOHU

/LQHDUNRPELQDWLRQHQ GDU� 6LH N|QQHQ PDWKHPDWLVFK DOV GLH JHZLFKWHWH 6XPPH GHU

XUVSU�QJOLFKHQ L JHPHVVHQHQ 9DULDEOHQ �6HQVRUHQ� DXIJHID�W ZHUGHQ� JUDSKLVFK

VLQG VLH DOV GLH 3URMHNWLRQHQ GHU XUVSU�QJOLFKHQ 'DWHQPDWUL[ ; DXI GLH )DNWRUHQZHUWH

W ]X LQWHUSUHWLHUHQ� -HGH KLQ]XNRPPHQGH +DXSWNRPSRQHQWH EHVFKUHLEW GDV 0D[L�

PXP DQ 9DULDQ]� GDV GXUFK GLH YRUDQJHJDQJHQHQ .RPSRQHQWHQ QLFKW HUID�W ZXUGH�

'LH (OHPHQWH ]� %� GHU HUVWHQ +DXSWNRPSRQHQWH HUJHEHQ VLFK DXV�

W��  [�� O�� � [�� O�� � ��� � [�M OM�

W��  [�� O�� � [�� O�� � ��� � [�M OM�

�

WL�  [L� O�� � [L� O�� � ��� � [LM OM�

=XU JUDSKLVFKHQ ,QWHUSUHWDWLRQ GHU (UJHEQLVVH HLQHU 3&$ YHUZHQGHW PDQ VRJ� )DN�

WRUHQZHUWH�'DUVWHOOXQJHQ� 'LH $FKVHQ GHV L� D� ]ZHLGLPHQVLRQDOHQ 'LDJUDPPV ZHU�

GHQ YRQ GHQ +DXSWNRPSRQHQWHQ DXIJHVSDQQW� GLH .RRUGLQDWHQ GHU 2EMHNWH �0HV�

VXQJHQ� HUUHFKQHQ VLFK GXUFK :LFKWXQJ PLW GHQ .RPSRQHQWHQ GHU (LJHQYHNWRUHQ�

)�U GLH (QWVFKHLGXQJ GDU�EHU� ZLHYLHOH +DXSWNRPSRQHQWHQ QRWZHQGLJ VLQG� XP GLH

XUVSU�QJOLFKH 'DWHQVWUXNWXU DGlTXDW ]X UHSURGX]LHUHQ� VWHKHQ ]DKOUHLFKH VWDWLVWLVFKH

XQG KHXULVWLVFKH .ULWHULHQ ]XU 9HUI�JXQJ� =X GHQ VWDWLVWLVFK EHJU�QGHWHQ 9RUJH�

KHQVZHLVHQ ]lKOHQ GHU 6SKlUHQWHVW QDFK %DUWOHWW >YJO� 0DULQHOO� ����@ XQG GLH .UHX]�

YDOLGLHUXQJ >:ROG� ����@� 'LH DP KlXILJVWHQ YHUZHQGHWHQ KHXULVWLVFK EHJU�QGHWHQ

9HUIDKUHQ VLQG GHU 6FUHH�7HVW QDFK &DWWHOO ������� GDV (LJHQZHUW�(LQV�.ULWHULXP

QDFK .DLVHU ������ VRZLH GLH 9HUZHQGXQJ GHV $QWHLOV GHU HUNOlUWHQ �NXPXODWLYHQ�

9DULDQ] >YJO� 2WWR� ����@�

�,,���
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����� 'LVNULPLQDQ]DQDO\VH

(LQH ZHLWHUH ZLFKWLJH )UDJH LQ GHU QDWXUZLVVHQVFKDIWOLFKHQ 3UD[LV LVW HV� QHXH 2EMHN�

WH XQEHNDQQWHU +HUNXQIW HLQHU YRQ T P|JOLFKHQ ² YRQ YRUQKHUHLQ IL[LHUWHQ ² *UXSSHQ

HLQHV $XVJDQJVGDWHQVDW]HV ]X]RUGQHQ� 8P .ODVVLILNDWLRQVUHJHOQ DXIVWHOOHQ ]X N|Q�

QHQ� PX� GLH 9HUWHLOXQJ XQG /DJH GHU 0XVWHU LP 0HUNPDOVUDXP XQWHUVXFKW ZHUGHQ�

'LHVHV SUREOHPVSH]LILVFKH 9HUIDKUHQ ZLUG DOV 'LVNULPLQDQ]DQDO\VH� EH]HLFKQHW�

%HWUDFKWHW PDQ GLH 0XVWHU DOV 3XQNWH LP PHKUGLPHQVLRQDOHQ 5DXP� ELOGHQ VLFK I�U

MHGH .ODVVH Z
L
3XQNWZRONHQ XP GHQ 6FKZHUSXQNW P

L
� 'HILQLHUW PDQ GLH 0XVWHU DOV

9HNWRUHQ LP PHKUGLPHQVLRQDOHQ 5DXP� ZLUG HLQH .ODVVH Z
L
GXUFK HLQH *UXSSH YRQ

2UWVYHNWRUHQ IHVWJHOHJW� 'LH =XRUGQXQJ XQEHNDQQWHU 0XVWHUYHNWRUHQ S HUIROJW DQ�

KDQG LKUHV 0XVWHUV LQ GHQVHOEHQ 9DULDEOHQ ZLH LP JHJHEHQHQ 'DWHQVDW]� 'XUFK GLH

:DKO HLQHV JHHLJQHWHQ .ODVVLILNDWLRQVNULWHULXPV ZLUG JHZlKUOHLVWHW� GD� GLH =XRUG�

QXQJ GHV XQEHNDQQWHQ 2EMHNWV PLW P|JOLFKVW JHULQJHU :DKUVFKHLQOLFKNHLW GHU )HKO�

NODVVLILNDWLRQ YRUJHQRPPHQ ZLUG�

'HU .ODVVLILNDWLRQ NDQQ� PX� DEHU QLFKW ]ZLQJHQG� HLQH 'LPHQVLRQVUHGX]LHUXQJ �]�%�

PLWWHOV +DXSWDFKVHQWUDQVIRUPDWLRQ� YRUDXVJHKHQ� ,P *HJHQVDW] ]XU NODVVLVFKHQ

+DXSWDFKVHQWUDQVIRUPDWLRQ LVW GDV =LHO GHU KLHUEHL YRUJHQRPPHQHQ OLQHDUHQ 7UDQV�

IRUPDWLRQ QLFKW GLH 0D[LPLHUXQJ GHU 9DULDQ] LQQHUKDOE GHV *HVDPWGDWHQVDW]HV� (V

LVW YLHOPHKU GLH 0D[LPLHUXQJ GHU 9DULDQ] ]ZLVFKHQ GHQ *UXSSHQ EHL JOHLFK]HLWLJHU

0LQLPLHUXQJ GHU 9DULDQ] LQQHUKDOE GLHVHU *UXSSHQ� ,Q SUD[L EHGHXWHW GLHV� GD� GLH

9HNWRUHQ HLQHU .ODVVH LP UHVXOWLHUHQGHQ 8QWHUUDXP GLFKW EHLVDPPHQ OLHJHQ� ZlK�

UHQG GLH $EVWlQGH GHU 0LWWHOSXQNWVYHNWRUHQ JUR� EOHLEHQ�

������� +DXSWDFKVHQWUDQVIRUPDWLRQ I�U GLH 6WRIINODVVLILNDWLRQ

(LQ 7UDQVIRUPDWLRQVYHUIDKUHQ ]XU 'LPHQVLRQVUHGX]LHUXQJ� GDV VLFK LQ %H]XJ DXI GLH

(UKDOWXQJ GHU NODVVHQWUHQQHQGHQ ,QIRUPDWLRQ DOV lX�HUVW J�QVWLJ HUZHLVW� LVW GLH JH�

QHUDOLVLHUWH .DUKXQHQ�/RqYH�7UDQVIRUPDWLRQ �+RUQHU� ����� 1LHEOLQJ� ������ 'D VLH

LQ GHU YRUOLHJHQGHQ $UEHLW ]XU 'DWHQDXVZHUWXQJ KHUDQJH]RJHQ ZLUG� ZLUG VLH LP IRO�

JHQGHQ LQ LKUHQ *UXQG]�JHQ YRUJHVWHOOW�

� *DQ] DOOJHPHLQ EH]HLFKQHW PDQ VWDWLVWLVFKH (QWVFKHLGXQJVYHUIDKUHQ� GLH HLQ %HREDFKWXQJ S HLQHU

EHVWLPPWHQ *UXSSH JOHLFKDUWLJHU %HREDFKWXQJHQ ² HLQHU 3RSXODWLRQ &L ² ]XRUGQHQ� DOV 'LVNULPLQDQ]�

DQDO\VH
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'LH .DUKXQHQ�/RqYH�7UDQVIRUPDWLRQ LVW HLQH ]ZHLVWXILJH OLQHDUH 7UDQVIRUPDWLRQ� DQ

GHUHQ %HJLQQ HLQH +DXSWDFKVHQWUDQVIRUPDWLRQ GHU .ODVVHQPLWWHOSXQNWH GHU 0HUN�

PDOVYHNWRUHQ VWHKW� 0DQ JHKW GDYRQ DXV� GD� GHU $EVWDQG GHU .ODVVHQ GXUFK GHQ

$EVWDQG LKUHU .ODVVHQPLWWHOSXQNWH DXVUHLFKHQG EHVFKULHEHQ ZHUGHQ NDQQ� 'LH 'LV�

WDQ] GHU .ODVVHQPLWWHOSXQNWH LVW MHGRFK QXU XQWHU %HU�FNVLFKWLJXQJ GHU .ODVVHQ�

VWUHXXQJHQ HLQ DXVVDJHNUlIWLJHV 0D� I�U GLH 7UHQQEDUNHLW GHU .ODVVHQ� ,P DOOJHPHL�

QHQ OLHJW HLQH RSWLPDOH .ODVVHQHLQWHLOXQJ GDQQ YRU� ZHQQ GLH 6WUHXXQJHQ LQQHUKDOE

HLQHU .ODVVH NOHLQ XQG GLH $EVWlQGH ]ZLVFKHQ GHQ .ODVVHQ JUR� VLQG� (V PX� MHGRFK

DX�HUGHP JHZlKUOHLVWHW VHLQ� GD� DOOH 5LFKWXQJHQ LP 0HUNPDOVUDXP EH]�JOLFK GHU

.ODVVHQVWUHXXQJHQ JOHLFKZHUWLJ VLQG� =XQlFKVW ZLUG GHVKDOE HLQH PLWWOHUH .RYDUL�

DQ]PDWUL[ &
.
� GLH VRJ� ,QWHUNODVVHQPDWUL[� QDFK

&
.
 

�

�
J

&.

L

J

�

 

¦

HUPLWWHOW� 6LH XPID�W GLH .ODVVHQVWUHXXQJHQ XP GHQ 0LWWHOZHUW� 6LQG GLH 6WUHXXQJHQ

GHU .ODVVHQ LQ EHVWLPPWHQ 5LFKWXQJHQ GHV 0HUNPDOVUDXPV DXVJHSUlJWHU DOV LQ DQ�

GHUHQ� PX� GHU 0HUNPDOVUDXP KRPRJHQLVLHUW ZHUGHQ� 0DQ HUUHLFKW GLHV GXUFK hEHU�

I�KUXQJ GHU ,QWHUNODVVHQPDWUL[ LQ GLH (LQKHLWVPDWUL[ PLW +LOIH HLQHU OLQHDUHQ 7UDQVIRU�

PDWLRQ % QDFK

%
7
&

.
%  ,

'LH 0DWUL[ GHU XUVSU�QJOLFKHQ .ODVVHQPLWWHOSXQNWH � ZLUG PLW +LOIH GHU $EELOGXQJV�

YRUVFKULIW % LQ GLH 0DWUL[ �
 �EHUI�KUW�

�
  � Â % PLW �  

(UVW GDQQ ZLUG GLH HLJHQWOLFKH +DXSWDFKVHQWUDQVIRUPDWLRQ PLW GHU 0DWUL[ GHU PRGLIL�

]LHUWHQ 0LWWHOZHUWH �
 GXUFKJHI�KUW� 'LH GDEHL HUPLWWHOWHQ +DXSWDFKVHQ ZHUGHQ LQ GHU

0DWUL[ 9 ]XVDPPHQJHIDVVW� 0DQ KDW QXQ HLQH 3URMHNWLRQVHEHQH JHIXQGHQ� DXI GHU

GLH .ODVVHQPLWWHOSXQNWH P|JOLFKVW JUR�HQ $EVWDQG KDEHQ� RKQH GDEHL GLH 6WUHXXQJ

LQQHUKDOE GHU .ODVVHQ ]X YHUVFKOHFKWHUQ� bKQOLFK ZLH EHL GHU XQWHU ������� EHVFKULH�

EHQHQ HLQVWXILJHQ +DXSWDFKVHQWUDQVIRUPDWLRQ GHV $XVJDQJVGDWHQVDW]HV ODVVHQ VLFK

P
$

7

P
%

7

�

�,,���

�,,���

�,,���
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DXV GHP (UJHEQLV GHU KLHU YRUJHVWHOOWHQ ]ZHLVWXILJHQ +DXSWDFKVHQWUDQVIRUPDWLRQ

$XVVDJHQ �EHU GLH %HGHXWXQJ HLQ]HOQHU 6HQVRUHQ I�U GHQ .ODVVLILNDWLRQVSUR]H� PD�

FKHQ� (LQ HLQ]HOQHU 6HQVRU LVW XPVR EHGHXWHQGHU� MH JU|�HU VHLQ Å6FRUH´�.RHIIL]LHQW

LVW�

$EVFKOLH�HQG ZHUGHQ DOOH 0HUNPDOVYHNWRUHQ S
DOW

7 GHV $XVJDQJVGDWHQVDW]HV WUDQV�

IRUPLHUW QDFK

S
DOW

7
 S

DOW

7
Â % Â 9

$EE� ,,�� 7UDQVIRUPDWLRQ GHU 0HUNPDOVYHNWRUHQ EHL GHU 6WRIINODVVLILNDWLRQ

������� .ODVVLILNDWRUHQ XQG .ODVVLILNDWLRQVNULWHULHQ

:LH EHUHLWV HUZlKQW� VWHOOHQ VLFK .ODVVHQ YRQ 2EMHNWHQ LP PHKUGLPHQVLRQDOHQ 5DXP

DOV 3XQNWZRONHQ XP GHQ 6FKZHUSXQNW GHU MHZHLOLJHQ .ODVVH GDU� $XIJUXQG GLHVHU

&OXVWHUXQJ NDQQ HLQ XQEHNDQQWHV 0XVWHU ² HLQ HLQ]HOQHU 3XQNW LP PHKUGLPHQVLRQD�

OHQ 5DXP ² GXUFK HLQH HLQIDFKH $EVWDQGVPHVVXQJ NODVVLIL]LHUW ZHUGHQ� 'DV XQEH�

NDQQWH 0XVWHU ZLUG GDQQ GHUMHQLJHQ .ODVVH ]XJHRUGQHW� ZHOFKH GHQ JHULQJVWHQ $E�

VWDQG ]XP XQEHNDQQWHQ 0XVWHU DXIZHLVW� 0LW GHU :DKO HLQHV EHVWLPPWHQ 'LVWDQ]�

PD�HV ZLUG GHU %HJULII Å$EVWDQG´ NRQNUHWLVLHUW XQG TXDQWLIL]LHUW�

9RP JHRPHWULVFKHQ 6WDQGSXQNW DXV EHWUDFKWHW ZHUGHQ VRPLW GLH *UHQ]HQ LP 0HUN�

PDOVUDXP IHVWJHOHJW� PLW GHQHQ GLH .ODVVLILNDWLRQ HLQHV XQEHNDQQWHQ 0XVWHUV YRUJH�

QRPPHQ ZHUGHQ NDQQ�

% 9

�,,���
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(XNOLGVFKHU $EVWDQG

(LQ JHEUlXFKOLFKHV 'LVWDQ]PD� LVW GHU (XNOLGVFKH $EVWDQG G(� (U EHUHFKQHW VLFK DXV

GHP 4XDGUDW GHV $EVWDQGV ]ZLVFKHQ GHP 0XVWHUYHNWRUV S XQG GHP 0LWWHOSXQNWV�

YHNWRU �L GHU .ODVVH &L � (U LVW GDPLW HLQ UHLQ JHRPHWULVFKHV $EVWDQGVPD��(LQ XQEH�

NDQQWHV 0XVWHU S ZLUG GHUMHQLJHQ .ODVVH ]XJHRUGQHW� GHUHQ 0LWWHOSXQNW YRQ DOOHQ J

.ODVVHQ GHQ JHULQJVWHQ $EVWDQG ]X S EHVLW]W�

$EE� ,,�� 3ULQ]LS GHU .ODVVHQ]XRUGQXQJ PLWWHOV GHV (XNOLGVFKHQ $EVWDQGV

(LQ 1DFKWHLO GHV (XNOLGVFKHQ .ODVVLILNDWRUV EHVWHKW GDULQ� GD� HU YRQ GHQ YHUVFKLH�

GHQHQ .ODVVHQ JOHLFKH 6WUHXXQJHQ HUZDUWHW�

*HZLFKWHWHU (XNOLGVFKHU $EVWDQG �0DKDODQRELVGLVWDQ]�

,Q GHU 3UD[LV OLHJW RIW HLQH XQJOHLFKH 6WUHXXQJ GHU 0HUNPDOH YRU� ,Q GLHVHP )DOO YHU�

ZHQGHW PDQ 'LVWDQ]PD�H ZLH GHQ JHZLFKWHWHQ (XNOLGVFKHQ $EVWDQG G0� GD KLHUEHL

GLH 6WUHXXQJHQ GHU HLQ]HOQHQ .ODVVHQ EHU�FNVLFKWLJW ZHUGHQ� =XU %HVWLPPXQJ GHU

0DKDODQRELVGLVWDQ] HLQHV 0XVWHUV S ]XP 0LWWHOSXQNW HLQHU .ODVVH &
L
EHQ|WLJW PDQ

GLH HPSLULVFKH .RYDULDQ] &. GHU Q. 0HUNPDOVYHNWRUHQ GLHVHU .ODVVH�

'HU 0DKDODQRELVDEVWDQG >0DKDODQRELV� ����@ HUJLEW VLFK GDQQ XQWHU 9HUZHQGXQJ

GHU LQYHUWLHUWHQ .RYDULDQ]PDWUL[ ]X
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2UWH JOHLFKHU 0DKDODQRELVGLVWDQ] ]XP MHZHLOLJHQ .ODVVHQPLWWHOSXQNW ZHUGHQ LP

0HUNPDOVUDXP LQ )RUP YRQ (OOLSVHQ GDUJHVWHOOW� 'HU $EVWDQG ZLUG GDEHL VR JHZlKOW�

GD� GLH (OOLSVHQ ��� DOOHU 0XVWHU HLQHU .ODVVH HLQVFKOLHVVHQ� $EELOGXQJ ,,�� ]HLJW

GLH $XIWHLOXQJ GHV 0HUNPDOVUDXPV PLW +LOIH GHV 0DKDODQRELVNODVVLILNDWRUV�

$EE� ,,�� 3ULQ]LS GHU .ODVVHQ]XRUGQXQJ PLWWHOV GHV 0DKDODQRELVDEVWDQGHV

����� 6WLFKSUREHQXPIDQJ XQG 'LPHQVLRQDOLWlW LQ .ODVVLILNDWLRQVYHUIDKUHQ

,P SUDNWLVFKHQ 8PJDQJ PLW &KHPRVHQVRU�$UUD\V XQG GHU $XVZHUWXQJ PHKUGLPHQVL�

RQDOHU 6LJQDOPXVWHU VROOWHQ VWHWV DXFK GLH EHLGHQ IROJHQGHQ $VSHNWH GHU 8QWHUVX�

FKXQJHQ QlKHU EHWUDFKWHW ZHUGHQ� (LJQHW VLFK GDV YHUZHQGHWH &KHPRVHQVRU�$UUD\

KLQVLFKWOLFK =DKO XQG $UW GHU YHUZHQGHWHQ (LQ]HOVHQVRUHQ ]XU /|VXQJ GHV .ODVVLILND�

WLRQVSUREOHPV" ,VW GHU .DOLEUDWLRQVGDWHQVDW] KLQUHLFKHQG JUR�� XP HLQH YHUOl�OLFKH

.ODVVLILNDWLRQ ]X JHZlKUOHLVWHQ"

=XU %HDQWZRUWXQJ GLHVHU )UDJHQ ZLUG GLH 7DWVDFKH JHQXW]W� GD� LQ GHU 'LVNULPDQ]�

DQDO\VH ]XU .ODVVLILNDWLRQ YRQ 0XVWHUQ OLQHDUH (QWVFKHLGXQJVIXQNWLRQHQ GHU )RUP

G�S�  &� � &� Â S� � &� Â S� � ��� � &U Â SU
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YHUZHQGHW ZHUGHQ� 6RZRKO EHL GHQ .ODVVLILNDWRUHQ VHOEVW DOV DXFK EHL GHQ $EELO�

GXQJVYRUVFKULIWHQ GHU +DXSWDFKVHQWUDQVIRUPDWLRQHQ KDQGHOW HV VLFK XP OLQHDUH $E�

ELOGXQJVYRUVFKULIWHQ� GLH HEHQGLHVHU )RUP HQWVSUHFKHQ�

'LH (QWVFKHLGXQJVUHJHOQ GHUDUWLJHU )XQNWLRQHQ ODVVHQ VLFK DOV OLQHDUH 8QJOHLFKXQ�

JHQ GDUVWHOOHQ �+RUQHU� ������ 'LH (QWVFKHLGXQJVJUHQ]H ]ZLVFKHQ ]ZHL .ODVVHQ OLHJW

GDQQ EHL G� G��

6ROOHQ Q U±GLPHQVLRQDOH 0XVWHU LQ ]ZHL .ODVVHQ DXIJHWHLOW ZHUGHQ� HUJHEHQ VLFK 6

P|JOLFKH .ODVVHQDXIWHLOXQJHQ� 'LH %HUHFKQXQJ YRQ 6 �+RUQHU� ����� 0H\HU�%U|W]

XQG 6FK�UPDQQ� ����� HUIROJW QDFK

'LH :DKUVFKHLQOLFKNHLW S� PLW HLQHP OLQHDUHQ .ODVVLILNDWRU HLQH ZLOON�UOLFKH .ODVVHQ�

HLQWHLOXQJ YRU]XQHKPHQ� HUJLEW VLFK ]X

SQ�U  
=DKO GHU OLQHDU WUHQQEDUHQ .ODVVHQ

=DKO GHU P|JOLFKHQ .ODVVHQDXIWHLOXQJHQ
 

6
Q

�

E]Z�

,Q $EELOGXQJ ,,�� ZLUG SQ�U LQ $EKlQJLJNHLW YRQ GHU 0XVWHUDQ]DKO Q XQG GHU 0HUNPDOV�

GLPHQVLRQ U GDUJHVWHOOW�
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$EE� ,,�� :DKUVFKHLQOLFKNHLW SQ�U� Q U�GLPHQVLRQDOH 0XVWHU PLW HLQHP OLQHDUHQ

.ODVVLILNDWRU EHL ZLOON�UOLFKHU .ODVVHQ]XRUGQXQJ LQ ]ZHL .ODVVHQ HLQWHLOHQ

]X N|QQHQ >+RUQHU� ����@�

'LH EHLGHQ HLQJDQJV JHVWHOOWHQ )UDJHQ ODVVHQ VLFK GDPLW ZLH IROJW EHDQWZRUWHQ�

-H JU|�HU GLH $Q]DKO GHU 0HUNPDOH� GHVWR PHKU EHOLHELJ YHUWHLOWH 0XVWHU N|QQHQ LP

0HUNPDOVUDXP LQ HLQH ZLOON�UOLFKH .ODVVHQHLQWHLOXQJ JH]ZXQJHQ ZHUGHQ� ,Q SUD[L

EHGHXWHW GLHV� GD� I�U HLQHQ ]X NOHLQHQ .DOLEUDWLRQVGDWHQVDW] GLH +DXSWDFKVHQWUDQV�

IRUPDWLRQ VWHWV HLQHQ 0HUNPDOVUDXP OLHIHUW� LQ GHP GLH DOV XQWHUVFKLHGOLFK GHILQLHUWHQ

.ODVVHQ JHWUHQQW YRUOLHJHQ ² XQDEKlQJLJ GDYRQ� RE VLFK GHUHQ 6LJQDOPXVWHU WDWVlFK�

OLFK VLJQLILNDQW XQWHUVFKHLGHQ�

'LHV EHGHXWHW ZHLWHUKLQ� GD� PLW VWHLJHQGHU $Q]DKO YRQ (LQ]HOVHQVRUHQ LP $UUD\ GLH

:DKUVFKHLQOLFKNHLW HLQHU )HKONODVVLILNDWLRQ ]XQLPPW� IDOOV GLH 'LPHQVLRQDOLWlW GHV .D�

OLEUDWLRQVGDWHQVDW]HV QLFKW KLQUHLFKHQG JUR� LVW� 'LH 9HUZHQGXQJ KRFKGLPHQVLRQDOHU

6HQVRUDUUD\V NDQQ VLFK GDKHU XQWHU 8PVWlQGHQ QHJDWLY DXI GLH =XYHUOlVVLJNHLW GHU

.ODVVLIL]LHUXQJ DXVZLUNHQ� GD PLW GHU (UK|KXQJ GHU 0HUNPDOVGLPHQVLRQ QLFKW

]ZDQJVOlXILJ DXFK GLH $Q]DKO GHU WUHQQVSH]LILVFKHQ 0HUNPDOH HLQHV 6LJQDOPXVWHUV

]XQLPPW� ,Q GHU LQGXVWULHOOHQ 3UD[LV YHU]LFKWHW PDQ GDKHU DXI GLH 9HUZHQGXQJ KRFK�

GLPHQVLRQDOHU 6HQVRUDUUD\V� GD GLH (UVWHOOXQJ GHU JUR�HU .DOLEUDWLRQVGDWHQVlW]H

]HLWDXIZHQGLJ XQG NRVWVSLHOLJ LVW�

����� 3/6�9HUIDKUHQ

:lKUHQG GLH .ODVVLILNDWLRQVYHUIDKUHQ LQ GHU $EVLFKW DQJHZHQGHW ZHUGHQ� XQEHNDQQ�

WH 2EMHNWH EHNDQQWHQ .ODVVHQ ]X]XRUGQHQ� ZLUG PLW GHU $QZHQGXQJ YRQ 9HUIDKUHQ
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GHU PXOWLYDULDWHQ OLQHDUHQ 5HJUHVVLRQ� HLQ Y|OOLJ DQGHUHV =LHO YHUIROJW� 5HJUHVVLRQV�

PHWKRGHQ ZLH GDV 3/6 �3DUWLDO /HDVW 6TXDUHV��9HUIDKUHQ GLHQHQ GD]X� VFKZHU

PH�EDUH 9DULDEOHQ RGHU ÅDEVWUDNWH´ 2EMHNWHLJHQVFKDIWHQ DXV OHLFKW PH�EDUHQ (U�

VDW]YDULDEOHQ YRUKHU]XVDJHQ� 0LW GHU 5HJUHVVLRQVUHFKQXQJ Ol�W VLFK IHVWVWHOOHQ� RE

HLQ OLQHDUHU =XVDPPPHQKDQJ ]ZLVFKHQ HLQHU EHNDQQWHQ QLFKW PH�EDUHQ 2EMHNWHL�

JHQVFKDIW XQG EHVWLPPWHQ PH�EDUHQ *U|�HQ WDWVlFKOLFK H[LVLWLHUW� 'DV +DXSWDQ�

ZHQGXQJVJHELHW GHU 5HJUHVVLRQ LQ GHU DQDO\WLVFKHQ &KHPLH LVW GLH .DOLEULHUSUREOH�

PDWLN� +LHU LVW LQVEHVRQGHUH GLH .RQ]HQWUDWLRQVEHVWLPPXQJ HLQHV $QDO\WHQ E]Z� GLH

9RUKHUVDJH VHLQHU .RQ]HQWUDWLRQ DXI %DVLV JHHLJQHWHU 0H�VLJQDOH YRQ ,QWHUHVVH�

:lKUHQG GLH .ODVLILNDWLRQVYHUIDKUHQ DXI 'DWHQVlW]H DQJHZHQGHW ZHUGHQ� GLH EH]�J�

OLFK GHU 2EMHNWPHQJH VWUXNWXULHUW VLQG� JHKW PDQ EHL GHU PXOWLYDULDWHQ 5HJUHVVLRQ

YRQ ]ZHL XQDEKlQJLJHQ *UXSSHQ LQQHUKDOE GHU 9DULDEOHQPHQJH DXV� 'LH HUVWH

*UXSSH EHVWHKW DXV GHQ VRJ� 5HJUHVVRUHQ [�� [�� ���[P� GLH ]ZHLWH *UXSSH DXV GHQ

VRJ� 5HJUHVVDQGHQ \�� \�� ���\J �1LHEOLQJ� ����� +HQULRQ XQG +HQULRQ� ���� � +DU�

WXQJ� ������

\�  D�� [� � D�� [� � ��� � DP� [P

\�  D�� [� � D�� [� � ��� � DP� [P

�

\J  D�J [� � D�J [� � ��� � DPJ [P

,Q GHU &KHPRVHQVRULN VWHOOHQ GLH 6HQVRUVLJQDOH GLH 5HJUHVVRUHQ �[�9DULDEOHQ� GDU�

GLH .RQ]HQWUDWLRQVZHUWH ZHUGHQ GXUFK GLH 5HJUHVVDQGHQ �\�9DULDEOHQ� EHVFKULHEHQ�

8QWHU 9HUZHQGXQJ GHV $XVJDQJVGDWHQVDW]HV ZHUGHQ GLH .RHIIL]LHQWHQ DLM VR EH�

UHFKQHW� GD� GLH 6XPPH ]ZLVFKHQ GHQ 6FKlW]� XQG 0H�ZHUWHQ GHU \�9DULDEOHQ PL�

QLPDO ZLUG �1LHEOLQJ� ������

,P 5DKPHQ GHU OLQHDUHQ 5HJUHVVLRQ LVW GDV *OHLFKXQJVV\VWHP <  ; Â $ PLW GHU XQ�

EHNDQQWHQ 0DWUL[ $ ]X O|VHQ� =XYRU ZLUG PLW GHQ EHLGHQ 'DWHQEO|FNHQ �;� <� HLQH

�YHUNQ�SIWH� +DXSWDFKVHQWUDQVIRUPDWLRQ PLW +LOIH GHV 3/6�$OJRULWKPXV �1LHEOLQJ�

����� GXUFKJHI�KUW� 'LHVH 5DQJUHGXNWLRQ GHU 5HJUHVVRUHQ� E]Z� 5HJUHVVDQGHQ�

� 1HEHQ 9HUIDKUHQ GHU OLQHDUHQ 5HJUHVVLRQ H[LVWLHUHQ DXFK PXOWLYDULDWH 9HUIDKUHQ GHU QLFKWOLQHDUHQ

5HJUHVVLRQ ZLH ]�%� 1HXURQDOH 1HW]H� =XP 6WXGLXP GLHVHU 7HFKQLNHQ VHL DXI GLH /LWHUDWXU �=HOO�

����� YHUZLHVHQ�

�,,����
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0DWUL[ PLWWHOV +DXSWDFKVHQWUDQVIRUPDWLRQ LVW QRWZHQGLJ� 1XU IDOOV GLH $Q]DKO GHU

6WLFKSUREHQ JOHLFK LVW PLW GHU $Q]DKO GHU 5HJUHVVRUHQ� H[LVWLHUW HLQH HLQGHXWLJH /|�

VXQJ I�U $� DQVRQVWHQ LVW GDV *OHLFKXQJVV\VWHP <  ; Â $ �EHUEHVWLPPW� ,Q SUD[L

KDW GLHV HLQH ZLFKWLJH .RQVHTXHQ]� $QGHUV DOV LQ GHU 'LVNULPLQDQ]DQDO\VH PX� LQ

GHU 5HJUHVVLRQVDQDO\VH GLH =DKO GHU 0HVVXQJHQ GLH =DKO GHU 6HQVRUHQ QLFKW QRW�

ZHQGLJHUZHLVH �EHUVWHLJHQ� XP GLH QXPHULVFKH 6WDELOLWlW GHU $QDO\VH ]X JHZlKUOHLV�

WHQ� (V LVW LP *HJHQWHLO VRJDU YRQ 9RUWHLO� ZHQQ GLH =DKO GHU 0HVVXQJHQ XQG GLH

=DKO GHU 6HQVRUHQ LGHQWLVFK VLQG�

$OV (UJHEQLV GHU OLQHDUHQ 5HJUHVVLRQ PLW GHP 3/6�$OJRULWKPXV HUKlOW PDQ VFKOLH��

OLFK HLQH $EELOGXQJVYRUVFKULIW $ LQ )RUP HLQHU �P�J��0DWUL[�



,,, .RQ]HSWLRQHOOH $VSHNWH XQG WKHRUHWLVFKH *UXQGODJHQ GHV 06�6HQVRUV

��

,,, .RQ]HSWLRQHOOH $VSHNWH XQG WKHRUHWLVFKH *UXQGODJHQ GHV 06�6HQVRUV

�� .RQ]HSW GHV 06�6HQVRUV

��� $XIEDX XQG 0H�SULQ]LS

'DV 6HQVRUV\VWHP DXI PDVVHQVSHNWURPHWULVFKHU %DVLV EHVWHKW DXV GHQVHOEHQ IXQN�

WLRQDOHQ (LQKHLWHQ ZLH KHUN|PPOLFKH 6HQVRUV\VWHPH� HLQHP 6\VWHP ]XU 3UREHQ�

]XI�KUXQJ� HLQHU 0H�]HOOH PLW HLQHP 6HQVRUDUUD\ DXV Q HLQ]HOQHQ 6HQVRUHOHPHQWHQ

XQG HLQHP 6\VWHP ]XU 'DWHQYHUDUEHLWXQJ �$EE� ,,,���� (LQ]LJ GLH 0H�]HOOH VHOEVW LVW

GXUFK HLQ 0DVVHQVSHNWURPHWHU HUVHW]W� VR GD� GHU $UUD\ DXV Q (LQ]HOVHQVRUHQ LQ

HLQHU $XVZDKO DXV Q )UDJPHQWLRQHQ (QWVSUHFKXQJ ILQGHW� 'DKHU ZHUGHQ LP ZHLWHUHQ

9HUODXI GLHVHU $UEHLW GLH %HJULIIH 6HQVRU XQG )UDJPHQWLRQ V\QRQ\P JHEUDXFKW�

$EE� ,,,�� 6FKHPD]HLFKQXQJ GHV 06�6HQVRUV

+HDGVSDFH�6DPSOHU

4XDGUXSRO�

0DVVHQVSHNWURPHWHU

&RPSXWHU

2IIHQH .RSSOXQJ
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:LUG HLQH 0LVFKXQJ IO�FKWLJHU 6WRIIH RKQH 7UHQQXQJ LQV 0DVVHQVSHNWURPHWHU �EHU�

I�KUW� HUIROJW GLH $XI]HLFKQXQJ GHU ,QWHQVLWlWHQ GLHVHU Q )UDJPHQWLRQHQ� 'LH JHPHV�

VHQHQ ,QWHQVLWlWHQ ELOGHQ GDV FKDUDNWHULVWLVFKH 6LJQDOPXVWHU GHV )UDJPHQWLRQHQ�

$UUD\V� ZHOFKHV PLW 0HWKRGHQ GHU PHKUGLPHQVLRQDOHQ 6LJQDOYHUDUEHLWXQJ DXVJH�

ZHUWHW ZHUGHQ NDQQ� 'LH $QDORJLHQ ]ZLVFKHQ 06�6HQVRU XQG KHUN|PPOLFKHQ 0XOWL�

6HQVRU�$UUD\V VLQG HLQDQGHU DP %HLVSLHO GHV 0XOWL�6HQVRU�$UUD\V DXI 6FKZLQJTXDU]�

%DVLV LQ 7DEHOOH ,,,�� JHJHQ�EHUJHVWHOOW�

7DE� ,,,��� *HJHQ�EHUVWHOOXQJ YRQ 0XOWL�6HQVRU�$UUD\V DXI 6FKZLQJTXDU]EDVLV XQG 06�%DVLV

0XOWL�6HQVRU�$UUD\

DXI 6FKZLQJTXDU]�%DVLV

0XOWL�6HQVRU�$UUD\

DXI 06�%DVLV

(LQ]HOVHQVRU HLQ]HOQHV 6HQVRUHOHPHQW PLW
JDVVHQVLWLYHU %HVFKLFKWXQJ

)UDJPHQWLRQ

6HQVRUVLJQDO )UHTXHQ]HUQLHGULJXQJ ,QWHQVLWlW GHV )UDJPHQWLRQV

$UUD\ DXV Q (LQ]HO�

VHQVRUHQ

Q 6HQVRUHOHPHQWH PLW XQWHU�

VFKLHGOLFKHQ %HVFKLFKWXQJHQ

Q XQWHUVFKLHGOLFKH )UDJPHQW�

LRQHQ

$XVZHUWXQJ GHU
0H�GDWHQ

'DWHQYHUDUEHLWXQJ PLW 0HWKRGHQ
GHU 0XVWHUHUNHQQXQJ

'DWHQYHUDUEHLWXQJ PLW 0HWKRGHQ
GHU 0XVWHUHUNHQQXQJ

��� 6WU|PXQJVYHUKlOWQLVVH

9RQ HQWVFKHLGHQGHU %HGHXWXQJ I�U GLH 4XDOLWlW HLQHU 0H�DSSDUDWXU LVW GLH :DKO RS�

WLPDOHU XQG DXIHLQDQGHU DEJHVWLPPWHU *HUlWHSDUDPHWHU� 8P LP YRUOLHJHQGHQ 6\VWHP

VRZRKO HLQH UHSURGX]LHUEDUH 'LUHNWLQMHNWLRQ LP 6HQVRU�%HWULHE DOV DXFK HLQH IXQNWL�

RQVIlKLJH 7UHQQXQJ PLW DN]HSWDEOHU $QDO\VHQ]HLW XQG 7UHQQZLUNVDPNHLW LP

+HDGVSDFH�*&�06�%HWULHE ]X JHZlKUOHLVWHQ� P�VVHQ LQVEHVRQGHUH GLHMHQLJHQ 3D�

UDPHWHU� GLH (LQIOX� DXI GLH 6WU|PXQJ GHV 7UlJHUJDVHV GXUFK GLH $SSDUDWXU DXV�

�EHQ� VRUJIlOWLJ JHZlKOW ZHUGHQ� 1HEHQ GHP 7UlJHUJDVYRUGUXFN VLQG GLHV GLH 'L�

PHQVLRQHQ GHU YHUZHQGHWHQ .DSLOODUHQ XQG GLH $UEHLWVWHPSHUDWXUHQ GHU XQWHU�

VFKLHGOLFKHQ %DXWHLOH� ,P IROJHQGHQ ZLUG GDKHU DXI GLH DSSDUDWLYHQ 5DKPHQEHGLQ�

JXQJHQ XQG GLH GDUDXV UHVXOWLHUHQGHQ 6WU|PXQJVYHUKlOWQLVVH QlKHU HLQJHJDQJHQ�
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6WU|PXQJHQ GXUFK .DSLOODUURKUH� GHUHQ QDFK

5H  
X D

0

� �U

K
�,,,���

PLW D FKDUDNWHULVWLVFKH $EPHVVXQJ GHV GXUFKVWU|PWHQ

%DXHOHPHQWV �KLHU D  ��U�

K
0

G\QDPLVFKH 9LVNRVLWlW GHV VWU|PHQGHQ *DVHV

X PLWWOHUH 6WU|PXQJVJHVFKZLQGLJNHLW

U 'LFKWH GHV VWU|PHQGHQ *DVHV

EHUHFKQHWH 5H\QROGV]DKO 5H NOHLQHU DOV GHU NULWLVFKH :HUW YRQ 5H ���� LVW >(GHO�

PDQQ� ����@� EH]HLFKQHW PDQ DOV VWDELO ODPLQDU� 6LH ODVVHQ VLFK GXUFK GDV PRGLIL]LHU�

WH +DJHQ�3RLVHXLOOH�*HVHW] LQ HLQHU )RUP EHVFKUHLEHQ� ZHOFKH GHU ([SDQVLRQ GHV

VWU|PHQGHQ *DVHV LQIROJH GHV OlQJV GHV 5RKUHV DEIDOOHQGHQ 'UXFNHV 5HFKQXQJ

WUlJW >(GHOPDQQ� ����@�

 
� �G S 9

GW

�

 � �
U

O

S S
S S

0

�

� �

� �
� �

�

� �

�

�

� �

S

K

� �
�,,,���

PLW , *DVVWU|PXQJ DP $XVJDQJ GHU .DSLOODUH

S
� 'UXFN DP (LQJDQJ GHU .DSLOODUH

S
� 'UXFN DP $XVJDQJ GHU .DSLOODUH

U ,QQHQGXUFKPHVVHU GHU .DSLOODUH

O /lQJH GHU .DSLOODUH
K
0 G\QDPLVFKH 9LVNRVLWlW GHV VWU|PHQGHQ *DVHV

$QDORJ JLOW I�U GHQ *DVIOX� ) >/HLEQLW] XQG 6WUXSSH� ����@
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%HILQGHW VLFK GHU $XVJDQJ GHU .DSLOODUHQ LP +RFKYDNXXP� YHUHLQIDFKW VLFK �,,,��� ]X
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$XV GHU DOOJHPHLQHUHQ )RUP
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Ol�W VLFK GLH %HUHFKQXQJVIRUPHO I�U GHQ 6WU|PXQJVOHLWZHUW / DEOHLWHQ� / HUJLEW VLFK

GHPQDFK ]X >(GHOPDQQ� ����@
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��� 0H�VLJQDO EHL 'LUHNWLQMHNWLRQ GHV .RSIUDXPJDVHV

'HU (LQOD� XQDXIJHWUHQQWHU JDVI|UPLJHU 0HKUNRPSRQHQWHQJHPLVFKH LQV 0DVVHQ�

VSHNWURPHWHU Ol�W VLFK LQ ]ZHL 3KDVHQ HLQWHLOHQ� 'LH HUVWH 3KDVH EHVWHKW LQ GHU (QW�

VSDQQXQJ GHV .RSIUDXPJDVHV LQ GLH RIIHQH .RSSOXQJ� GLH ]ZHLWH 3KDVH EHVWHKW LQ

GHU hEHUI�KUXQJ GHILQLHUWHU 0HQJHQ GHV HQWVSDQQWHQ *DVJHPLVFKHV LQV 0DV�

VHQVSHNWURPHWHU� :LFKWLJ LVW LQ GLHVHP =XVDPPHQKDQJ� GD� GLH EHLGHQ 9RUJlQJH

QLFKW LQ ]HLWOLFKHU $EIROJH� VRQGHUQ SDUDOOHO DEODXIHQ� VREDOG GHU 'RVLHUYRUJDQJ HLQ�

JHOHLWHW ZLUG�

'DV 3ULQ]LS� GDV GHU (QWVSDQQXQJ GHV 3UREHQKHDGVSDFHV LQ GLH RIIHQH .RSSOXQJ

]XJUXQGH OLHJW� LVW GLH ([SDQVLRQ GHV .RSIUDXPJDVHV YRQ GHU 6HLWH K|KHUHQ 'UXFNV

�GUXFNEHDXIVFKODJWHV� WKHUPRVWDWLVLHUWHV 3UREHQIOlVFKFKHQ� DXI GLH 6HLWH QLHGULJHQ

'UXFNV �$WPRVSKlUHQGUXFN GHU RIIHQHQ� EHKHL]WHQ .RSSOXQJ�� 'LH (QWVSDQQXQJ HU�

IROJW GDEHL QLFKW VFKODJDUWLJ� 'HU 'UXFN LP 3UREHQIOlVFKFKHQ ZLUG ODQJVDP XQG NRQ�

WLQXLHUOLFK DEJHEDXW� LQGHP GDV .RSIUDXPJDV GXUFK GLH EHKHL]WH 7UDQVIHUNDSLOODUH

DXV GHP 3UREHQIOlVFKFKHQ DEJHI�KUW ZLUG�

,

,

/



,,, .RQ]HSWLRQHOOH $VSHNWH XQG WKHRUHWLVFKH *UXQGODJHQ GHV 06�6HQVRUV

��

'HU 'UXFNDEIDOO LP 3UREHQIOlVFKFKHQ JHKW PLW HLQHU $EQDKPH GHU *DVVWU|PXQJ DP

$XVJDQJ GHU RIIHQHQ .RSSOXQJ HLQKHU �$EE� ,,,����

8QWHU GHQ JHJHEHQHQ 0H�EHGLQJXQJHQ NDQQ PDQ GDYRQ DXVJHKHQ� GD� HV XP HLQH

LVHQWKDOSLVFKH ([SDQVLRQ GHV 3UREHQKHDGVSDFHV KDQGHOW� 'LHV HUJLEW VLFK DXV GHU

$EVFKlW]XQJ GHU 7HPSHUDWXUlQGHUXQJ GHV H[SDQGLHUHQGHQ 'DPSIUDXPJDVHV DXI

%DVLV GHU -RXOH�7KRPVRQ�.RHIIL]LHQWHQ P-7 �7DE� ,,,����

7DE� ,,,�� -RXOH�7KRPVRQ�.RHIIL]LHQW EHL $WPRVSKlUHQGUXFN XQG ��� . >$WNLQV� ����@

*DVDUW PP-7

����� . 3D���

+HOLXP ������

6WLFNVWRII ����

,QMHNWLRQV]HLW

$EE� ,,,��� *DVVWU|PXQJ DP $XVJDQJ GHU

RIIHQHQ .RSSOXQJ � 'UXFN LP 3UREHQJODV ZlK�

UHQG GHU ,QMHNWLRQ GHV 'DPSIUDXPJDVHV
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,,, .RQ]HSWLRQHOOH $VSHNWH XQG WKHRUHWLVFKH *UXQGODJHQ GHV 06�6HQVRUV

��

'LH GXUFK ([SDQVLRQ EHGLQJWH $EN�K�

OXQJ GHV .RSIUDXPJDVHV EHWUlJW

��� �&� 6LH LVW GDPLW VR NOHLQ� GD� VLH

GXUFK $XIQDKPH WKHUPLVFKHU (QHUJLH

ZlKUHQG GHU 6WU|PXQJ GXUFK GLH EH�

KHL]WHQ 7UDQVIHUNDSLOODUHQ NRPSHQVLHUW

ZHUGHQ NDQQ� %HL GHU $EVFKlW]XQJ GHU

DXIWUHWHQGHQ WKHUPRG\QDPLVFKHQ (I�

IHNWH LVW ]X EHU�FNVLFKWLJHQ� GD� XQWHU

GHQ JHJHEHQHQ 9HUVXFKVEHGLQJXQJHQ

XQWHUKDOE GHU ,QYHUVLRQVWHPSHUDWXU

YRQ +HOLXP� MHGRFK REHUKDOE GHU ,Q�

YHUVLRQVWHPSHUDWXU YRQ 6WLFNVWRII JH�

DUEHLWHW ZLUG �$EE� ,,,����

'LH )RUP GHV 0H�VLJQDOV ZLUG LP ZHVHQWOLFKHQ GDYRQ EHVWLPPW� RE XQG ZLH VWDUN

VLFK GLH *DVSKDVHQNRQ]HQWUDWLRQ GHV $QDO\WHQ ZlKUHQG GHV 'RVLHUXQJVYRUJDQJV

lQGHUW� 'LH .RQ]HQWUDWLRQHQ IO�FKWLJHU 3UREHQLQKDOWVVWRIIH LP 'DPSIUDXP �EHU HLQHU

3UREH ZLUG GXUFK GHUHQ 'DPSIGUXFNZHUWH XQG GHUHQ 9HUWHLOXQJVNRHIIL]LHQWHQ I�U GDV

WKHUPRG\QDPLVFKH *OHLFKJHZLFKW ]ZLVFKHQ 0DWUL[ XQG GDU�EHU EHILQGOLFKHP 'DPSI�

UDXP EHVWLPPW� 'XUFK $EWUDQVSRUW YRQ 3UREHQPROHN�OHQ DXV GHP )OlVFKFKHQ lQ�

GHUW VLFK ZlKUHQG GHV 'RVLHUXQJVYRUJDQJV GLH .RQ]HQWUDWLRQ GHV $QDO\WHQ LP

'DPSIUDXP� 'D GHU 'UXFN LP 3UREHQIOlVFKFKHQ QXU ODQJVDP DEJHEDXW ZLUG� lQGHUW

VLFK ZlKUHQGGHVVHQ DXFK GHU 'DPSIGUXFN GHV $QDO\WHQ�

%HL 3UREHQ QDW�UOLFKHQ 8UVSUXQJV PLW IHVWHQ RGHU IO�VVLJHQ 0DWULFHV KDW GLHV LQ SUD[L

NHLQHQ (LQIOX�� GD GLH *DVSKDVHQNRQ]HQWUDWLRQHQ GHU IO�FKWLJHQ ,QKDOWVVWRIIH LP ZH�

VHQWOLFKHQ GXUFK GLH (LQVWHOOXQJ YRQ GHUHQ 9HUWHLOXQJVJOHLFKJHZLFKWHQ EHVWLPPW

ZLUG� 6LH HUIROJW QXU VHKU ODQJVDP XQG NDQQ GDKHU GLH $EQDKPH GHU 3DUWLDOGU�FNH�

GLH GLH $QDO\WHQ LP 3UREHQIOlVFKFKHQ DXV�EHQ� QLFKW NRPSHQVLHUHQ� $XFK GLH bQGH�

UXQJ GHV 'DPSIGUXFNV MHGHV $QDO\WHQ ZlKUHQG GHU 'RVLHUXQJ EHVLW]W NHLQH %HGHX�

WXQJ� GD VLH NOHLQ JHJHQ�EHU GHU 'UXFNGLIIHUHQ] GHU EHLGHQ *DV]XVWlQGH LVW� )ROJOLFK

LVW YRQ HLQHU JOHLFKEOHLEHQGHQ .RQ]HQWUDWLRQ GHU 3UREHQLQKDOWVVWRIIH LP .RSIUDXP

��� ��� ��� ���
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PP
-7
!�

�$EN�KOXQJ�

$EE� ,,,��� 9RU]HLFKHQ GHV -RXOH�7KRPVRQ�

.RHIIL]LHQWHQ I�U +HOLXP� :DVVHUVWRII XQG

6WLFNVWRII >$WNLQV� ����@



,,, .RQ]HSWLRQHOOH $VSHNWH XQG WKHRUHWLVFKH *UXQGODJHQ GHV 06�6HQVRUV

��

�EHU GHU 0DWUL[ DXV]XJHKHQ� %HL +6�06�0HVVXQJHQ GHUDUWLJHU 3UREHQ ZHUGHQ 6LJ�

QDOH LQ 5HFKWHFNIRUP HUKDOWHQ �$EE� ,,,��E��

%HL �IO�VVLJHQ� 5HLQVXEVWDQ]HQ WUHWHQ GLH HEHQ EHVFKULHEHQHQ 0DWUL[HIIHNWH QLFKW

DXI� +LHU NDQQ LP 9HUODXI GHU ,QMHNWLRQ HLQH NRQWLQXLHUOLFKH =XQDKPH GHV 0H�VLJQDOV

�$EE� ,,,��D� EHREDFKWHW ZHUGHQ� 'DV %HVWUHEHQ ]XU $XIUHFKWHUKDOWXQJ GHV 3DUWLDO�

GUXFNV I�KUW ]X HLQHU =XQDKPH GHU DEVROXWHQ .RQ]HQWUDWLRQ LQ GHU *DVSKDVH� GD I�U

5HLQVXEVWDQ]HQ GHU hEHUWULWW YRQ 0ROHN�OHQ LQ GLH *DVSKDVH QXU JHULQJH NLQHWLVFKH

XQG WKHUPRG\QDPLVFKH +LQGHUXQJ HUIlKUW�

$EE� ,,,��� 0H�VLJQDO EHL +6�06 $QDO\VH D� 5HLQVXEVWDQ]

E� 3UREH QDW�UOLFKHQ 8UVSUXQJV

�� *UXQGOHJHQGH $VSHNWH GHU $XVZHUWXQJ PDVVHQVSHNWURPHWULVFKHU 'DWHQ

PLW PXOWLYDULDWHQ 0HWKRGHQ

,Q GHU PRGHUQHQ DQDO\WLVFKHQ &KHPLH NDQQ PDQ ]XU $XVZHUWXQJ PDVVHQVSHNWUR�

PHWULVFKHU 'DWHQ DXI PXOWLYDULDWH 7HFKQLNHQ QLFKW PHKU YHU]LFKWHQ� %HL ZHLWHP DP

KlXILJVWHQ ZHUGHQ 0HWKRGHQ GHU 0XVWHUHUNHQQXQJ EHL GHU VRJHQDQQWHQ %LEOLR�

WKHNVVXFKH YHUZHQGHW� GHUHQ =LHO GLH ,GHQWLIL]LHUXQJ XQEHNDQQWHU 9HUELQGXQJHQ

GXUFK 9HUJOHLFK LKUHU �H[SHULPHQWHOO HUPLWWHOWHQ� 0DVVHQVSHNWUHQ PLW 5HIHUHQ]VSHNW�

UHQ HLQHU 06�%LEOLRWKHN LVW�

W� 7KHUPRVWDWLVLHUXQJ

W� 'UXFNEHDXIVFKODJXQJ
W� ,QMHNWLRQ
W� 6S�OYRUJDQJ

W� W� W� W�

D

E



,,, .RQ]HSWLRQHOOH $VSHNWH XQG WKHRUHWLVFKH *UXQGODJHQ GHV 06�6HQVRUV

��

%HUHLWV VHLW GHQ IU�KHQ ��HU -DKUHQ ZXUGH GLH (LJQXQJ ]DKOUHLFKHU $OJRULWKPHQ ]XU

NRUUHNWHQ .ODVVLIL]LHUXQJ XQEHNDQQWHU 06�6SHNWUHQ XQWHUVXFKW� VR GD� ZHJHQ GHU

XQ�EHUVHKEDUHQ )�OOH GHU DXI GLHVHP *HELHW HUVFKLHQHQHQ 3XEOLNDWLRQHQ KLHU QXU

9HUZHLVH DXI 9HU|IIHQWOLFKXQJHQ PLW hEHUVLFKWVFKDUDNWHU JHJHEHQ ZHUGHQ N|QQHQ�

]�%� -XVWLFH XQG ,VHQKRXU ������� 0HOORQ ������� 0DUWLQVHQ XQG 6RQJ ������� 0F/DI�

IHUW\ XQG 6WDXIIHU ������ XQG 0F/DIIHUW\ ������� 'LH KHUDXVUDJHQGH %HGHXWXQJ GHU

0XVWHUHUNHQQXQJ LQ GHU ODERUDWRULVFKHQ 3UD[LV LVW GDUDQ ]X HUNHQQHQ� GD� KHXW]XWD�

JH LP /LHIHUXPIDQJ QDKH]X MHGHV 0DVVHQVSHNWURPHWHUV QHEHQ GHU 1,67�(3$�1,+

06�%LEOLRWKHN DXFK GLH HQWVSUHFKHQGH 6RIWZDUH ]XU %LEOLRWKHNVVXFKH LQEHJULIIHQ LVW�

'DU�EHUKLQDXV ZHUGHQ PXOWLYDULDWH 0HWKRGHQ GD]X KHUDQJH]RJHQ� DXI GHU %DVLV YRQ

06�'DWHQ 6WUXNWXUYRUKHUVDJHQ ]X WUHIIHQ >,VHQKRXU XQG -XUV� ����� -XVWLFH XQG ,�

VHQKRXU� ����@�

'LH SUDNWLVFKH $QZHQGXQJ YRQ 0HWKRGHQ GHU 0XVWHUHUNHQQXQJ ]XU ,QWHUSUHWDWLRQ

XQG .ODVVLIL]LHUXQJ YRQ 6XEVWDQ]JHPLVFKHQ DQKDQG LKUHU *HVDPWVSHNWUHQ ZXUGH

ELVODQJ QXU LP =XVDPPHQKDQJ PLW 3\URO\VH�0DVVHQVSHNWURPHWULH EHKDQGHOW >9RRU�

KHHV XQG 7VDR� ����� $QNODP HW DO�� ����@� REZRKO GLH $QZHQGXQJ GHU )DNWRUHQ�

DQDO\VH DXI 0DVVHQVSHNWUHQ ELQlUHU 0LVFKXQJHQ >/DZWRQ XQG 6\OYHVWHU� ����� 6KD�

UDI XQG .RZDOVNL� ����� 6KDUDI XQG .RZDOVNL� ����� 5LWWHU HW DO�� ����@ XQG WHUQlUHU

0LVFKXQJHQ >6KDUDI HW DO�� ����@ EHUHLWV DXVI�KUOLFK GLVNXWLHUW ZXUGH�

'LH JUXQGOHJHQGH 9RUDXVVHW]XQJ I�U GLH $XVZHUWXQJ PDVVHQVSHNWURPHWULVFKHU 'D�

WHQ PLW PXOWLYDULDWHQ 7HFKQLNHQ EHVWHKW GDULQ� GD� GDV �*HVDPW��0DVVHQVSHNWUXP

HLQHU XQDXIJHWUHQQWHQ 0LVFKXQJ DXV Q .RPSRQHQWHQ VLFK DOV /LQHDUNRPELQDWLRQ GHU

�(LQ]HO��6SHNWUHQ GLHVHU Q .RPSRQHQWHQ GDUVWHOOHQ Ol�W� -HGHV (LQ]HOVSHNWUXP ZLUG

GXUFK HLQHQ Q�GLPHQVLRQDOHQ 9HNWRU UHSUlVHQWLHUW� GHVVHQ 'LPHQVLRQ Q GXUFK GLH

=DKO GHU )UDJPHQWLHUXQJVEUXFKVW�FNH EHVWLPPW ZLUG� 'DV *HVDPWVSHNWUXP GHU 0L�

VFKXQJ HUJLEW VLFK ZLHGHUXP DOV JHZLFKWHWH 6XPPH GHU (LQ]HOVSHNWUHQ $��� 1 GHU LQ

GHU 0LVFKXQJ HQWKDOWHQHQ 9HUELQGXQJHQ� :LFKWXQJVIDNWRUHQ VLQG GLH MHZHLOLJHQ 0R�

OHQEU�FKH I GHU .RPSRQHQWHQ LQ GHU 0LVFKXQJ� )�U GDV *HVDPWVSHNWUXP 6 JLOW GHP�

QDFK�

6  ID$ � IE% � ��� � IQ 1 �,,,���



,,, .RQ]HSWLRQHOOH $VSHNWH XQG WKHRUHWLVFKH *UXQGODJHQ GHV 06�6HQVRUV

��

'LH ,QWHQVLWlW MHGHU 0DVVHSRVLWLRQ P�] �VL� GLHVHV *HVDPWVSHNWUXPV EHUHFKQHW VLFK

QDFK

VL  ID DL � IE EL � ��� � IQ QL �,,,���

DXV GHQ ,QWHQVLWlWHQ GHU 0DVVHSRVLWLRQHQ DL ��� QL GHU MHZHLOLJHQ (LQ]HOVSHNWUHQ� 6LQG

GLH (LQ]HOVSHNWUHQ XQG GLH 0ROHQEU�FKH GHU DQ HLQHU 0LVFKXQJ EHWHLOLJWHQ 9HUELQ�

GXQJHQ EHNDQQW� Ol�W VLFK GDV *HVDPWVSHNWUXP GLHVHU 0LVFKXQJ QDFK �,,,��� EHUHFK�

QHQ�

�� 9RUWHLOH GHV 06�6HQVRUV

0LW GHU :DKO GHU 0DVVHQVSHNWURPHWULH DOV 6HQVRUWHFKQRORJLH ZHUGHQ QLFKW QXU GLH

DQ GLH (LQ]HOVHQVRUHQ JHVWHOOWHQ $QIRUGHUXQJHQ EH]�JOLFK $QVSUHFKYHUKDOWHQ� /DQJ�

]HLWVWDELOLWlW XQG 5HSURGX]LHUEDUNHLW HUI�OOW� VRQGHUQ DXFK GLH IOH[LEOH $QSDVVXQJ GHV

$UUD\V DQ GDV 0H�SUREOHP HUP|JOLFKW� 'XUFK $XVZDKO YRQ )UDJPHQWLRQHQ� GLH UH�

SUHVHQWDWLY I�U GLH ]X HUIDVVHQGHQ 3UREHQHLJHQVFKDIWHQ VLQG� NDQQ GDV $UUD\ KLQ�

VLFKWOLFK *U|�H XQG 6HOHNWLYLWlW I�U MHGH $QZHQGXQJ PD�JHVFKQHLGHUW ZHUGHQ� -H

QDFK $XIJDEHQVWHOOXQJ NDQQ GLH 'LVNULPLQLHUXQJ DXI %DVLV YRQ ,QKDOWVVWRIIHQ XQWHU�

VFKLHGOLFKVWHU .RQ]HQWUDWLRQHQ HUIROJHQ� 6LQG GLH ,QWHQVLWlWHQ GHU JHZlKOWHQ )UDJ�

PHQWLRQHQ VHKU NOHLQ� HUIROJW GLH 5HJLVWULHUXQJ GHU )UDJPHQWLRQHQ ]ZHFNPl�L�

JHUZHLVH PLW +LOIH GHU 6HOHFWHG ,RQ 0RQLWRULQJ�7HFKQLN� 'LHV JHZlKUOHLVWHW JU|�W�

P|JOLFKH (PSILQGOLFKNHLW XQG LVW LQVEHVRQGHUH GDQQ YRQ ,QWHUHVVH� ZHQQ 1HEHQ�

RGHU 6SXUHQNRPSRQHQWHQ I�U GLH ]X HUIDVVHQGH 3UREHQHLJHQVFKDIW YHUDQWZRUWOLFK

VLQG� 6ROOHQ 8QWHUVFKLHGH LQ GHU =XVDPPHQVHW]XQJ GHU +DXSWNRPSRQHQWHQ HUID�W

ZHUGHQ� VLQG GLH ,QWHQVLWlWHQ GHU JHZlKOWHQ )UDJPHQWLRQHQ LQ GHQ PHLVWHQ )lOOHQ

JUR� JHQXJ I�U HLQH $XIQDKPH GHV NRPSOHWWHQ 0DVVHQEHUHLFKV PLWWHOV )XOO�6FDQ�

7HFKQLN� 0LW HLQHP QXW]EDUHQ OLQHDUHQ %HUHLFK YRQ ��� *U|�HQRUGQXQJHQ XQG 1DFK�

ZHLVJUHQ]HQ LP SSW�%HUHLFK LVW HLQ 6HQVRUV\VWHP DXI PDVVHQVSHNWURPHWULVFKHU %D�

VLV LP +LQEOLFN DXI XQLYHUVHOOH (LQVHW]EDUNHLW XQG 1DFKZHLVHPSILQGOLFKNHLW MHGHP

KHUN|PPOLFKHQ &KHPRVHQVRU �EHUOHJHQ�

(LQ ZHLWHUHU 9RUWHLO JHJHQ�EHU JlQJLJHQ 6\VWHPHQ OLHJW GDULQ� GD� PDQ VLFK PLW GHU

9HUZHQGXQJ GHU 0DVVHQVSHNWURPHWULH HLQ LQ DOOHQ 'HWDLOV EHNDQQWHV� HLQKHLWOLFKHV



,,, .RQ]HSWLRQHOOH $VSHNWH XQG WKHRUHWLVFKH *UXQGODJHQ GHV 06�6HQVRUV

��

SK\VLNDOLVFKHV 0H�SULQ]LS ]XQXW]H PDFKW� $XI YHUVFKLHGHQHQ 06�6HQVRUHQ HUIROJWH

.ODVVLILNDWLRQHQ VLQG GDKHU YRUEHKDOWORV PLWHLQDQGHU YHUJOHLFK� XQG �EHUWUDJEDU� 'LH

I�U GHQ ZLVVHQVFKDIWOLFKHQ ,QIRUPDWLRQVDXVWDXVFK VWHWV JHIRUGHUWH *OHLFKDUWLJNHLW GHU

(UJHEQLVVH LVW EHL 9HUZHQGXQJ GHU 0DVVHQVSHNWURPHWULH DOV QHXDUWLJHU 6HQ�

VRUWHFKQRORJLH HUVWPDOV JHJHEHQ� 'LHV LVW LQVRIHUQ HLQ HQWVFKHLGHQGHU )RUWVFKULWW� DOV

ELVODQJ ZHGHU GLH YHUJOHLFKHQGH %HZHUWXQJ GHU PLW 6HQVRUV\VWHPHQ XQWHU�

VFKLHGOLFKHU 7HFKQRORJLH HUKDOWHQHQ (UJHEQLVVHQ QRFK GLH YHUOlVVOLFKH hEHUWUDJEDU�

NHLW GHU PLW XQWHUVFKLHGOLFKHQ 6\VWHPHQ GHVVHOEHQ 7\SV HUKDOWHQHQ $XVVDJHQ P|J�

OLFK ZDU�



,9 $SSDUDWLYHU $XIEDX

��

,9 $SSDUDWLYHU $XIEDX GHV YHUZHQGHWHQ 06�6HQVRUV\VWHPV

,Q GLHVHP .DSLWHO ZLUG GDV LP 5DKPHQ GHU YRUOLHJHQGHQ $UEHLW HQWZLFNHOWH 6HQVRU�

V\VWHP DXI PDVVHQVSHNWURPHWULVFKHU %DVLV� LP IROJHQGHQ DXFK NXU] DOV 06�6HQVRU

EH]HLFKQHW� YRUJHVWHOOW� 'DEHL VWHKW ]XQlFKVW GHU GHWDLOOLHUWH $XIEDX GHU $SSDUDWXU LP

9RUGHUJUXQG� $QVFKOLH�HQG ZLUG QlKHU DXI GLH ]XJUXQGHOLHJHQGHQ 0H�SULQ]LSLHQ

HLQJHJDQJHQ� 0H�DQRUGQXQJ XQG 0H�YHUIDKUHQ ZXUGHQ SDWHQWUHFKWOLFK JHVFK�W]W

>3DWHQWVFKULIW '( ��������&�@�

�� $XIEDX GHV *HVDPWV\VWHPV

'DV 6\VWHP EHVWDQG DXV YLHU )XQNWLRQVEHUHLFKHQ� VHLQ $XIEDX LVW LQ $EE� ,9�� VFKH�

PDWLVFK GDUJHVWHOOW�

x 3UREHQDXIJDEHV\VWHP ² +HDGVSDFH�6DPSOHU +6 ��

]XU 3UREHQ]XI�KUXQJ XQWHU (LQVDW] GHU VWDWLVFKHQ +HDGVSDFH�7HFKQLN

x *DVFKURPDWRJUDSKLVFKH (LQKHLW ² 6LHPHQV 6LFKURPDW ���

]XU %HUHLWVWHOOXQJ HLQHU WKHUPRVWDWLHUEDUHQ 8PJHEXQJ I�U ��:HJH�9HQWLO XQG RI�

IHQH .RSSOXQJ VRZLH ]XU 'XUFKI�KUXQJ GHU JDVFKURPDWRJUDSKLVFKHQ 7UHQQXQJ

x 'HWHNWLRQVV\VWHP ² 4XDGUXSRO�0DVVHQVSHNWURPHWHU )LQQLJDQ ���� �)LQQLJDQ�

%UHPHQ� ]XU ,RQLVLHUXQJ XQG $QDO\VH GHU 3UREHQEHVWDQGWHLOH

x 6\VWHP ]XU 'DWHQDXVZHUWXQJ ² 3HUVRQDO &RPSXWHU 3HQWLXP ��� 0+]

]XU DXWRPDWLVFKHQ 6WHXHUXQJ� 0H�ZHUWHUIDVVXQJ XQG 0H�ZHUWEHDUEHLWXQJ

'DV HQWZLFNHOWH 6\VWHP EHVD� ]ZHL )XQNWLRQHQ�

1HEHQ GHU 'LUHNWLQMHNWLRQ GHV .RSIUDXPJDVHV RKQH 7UHQQXQJ �$EE� ,9��� 9HQWLOVWHO�

OXQJ ,� ZDU GXUFK 8PVFKDOWHQ GHV ��:HJH�9HQWLOV �9DOFR� 6FKZHL]� GLH ,QMHNWLRQ DXI

HLQH JDVFKURPDWRJUDSKLVFKH 7UHQQVlXOH P|JOLFK�



,9 $SSDUDWLYHU $XIEDX

��

+HDGVSDFH�6DPSOHU

*DVFKURPDWRJUDSK

4XDGUXSRO�0DVVHQVSHNWURPHWHU

&RPSXWHU

JDVFKURPDWRJUDSKLVFKH
7UHQQVlXOH

��:HJH�9HQWLO

RIIHQH .RSSOXQJ

$EE� ,9��� 6FKHPD]HLFKQXQJ GHV YHUZHQGHWHQ 06�6HQVRUV



,9 $SSDUDWLYHU $XIEDX

��

�

$EE� ,9��� 9HQWLOVWHOOXQJHQ ]XU 'XUFKI�KUXQJ YRQ +6�06 XQG +6�*&�06�$QDO\VHQ

'DV 6\VWHP NRQQWH DOVR MH QDFK %HGDUI DOV 06�6HQVRU �'LUHNWLQMHNWLRQ RKQH 7UHQ�

QXQJ� RGHU DOV +HDGVSDFH�*&�06�6\VWHP �PLW JDVFKURPDWRJUDSKLVFKHU 7UHQQXQJ�

JHQXW]W ZHUGHQ� 'LHV ZDU LQVRIHUQ YRQ 9RUWHLO� DOV DXFK GLH LP 5DKPHQ GHU (QWZLFN�

OXQJ HLQHU 0H�PHWKRGH RIWPDOV QRWZHQGLJH ,GHQWLIL]LHUXQJ XQEHNDQQWHU 3UREHQEH�

VWDQGWHLOH LQ GHUVHOEHQ 0H�XPJHEXQJ YRUJHQRPPHQ ZHUGHQ NRQQWH ZLH GLH MHZHLOL�

JHQ 6HQVRUPHVVXQJHQ�

�� +HDGVSDFH�3UREHQDXIJDEHV\VWHP

%HL GHU VWDWLVFKHQ +HDGVSDFH�$QDO\VH ZLUG GLH ]XU 0HVVXQJ JHODQJHQGH 3UREH HL�

QHP DEJHVFKORVVHQHQ VWDWLVFKHQ 6\VWHP� GHU YHUVFKORVVHQHQ +HDGVSDFH�)ODVFKH�

HQWQRPPHQ� 'LHV HUIROJW� QDFKGHP VLFK GDV WKHUPRG\QDPLVFKH *OHLFKJHZLFKW ]ZL�

VFKHQ IO�VVLJHU�IHVWHU 0DWUL[ XQG GHP GDU�EHU EHILQGOLFKHQ 'DPSIUDXP HLQJHVWHOOW

KDW�

9HQWLOVWHOOXQJ , �+6�06� 9HQWLOVWHOOXQJ ,, �+6�*&�06�
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��

'LH 3UREHQDXIJDEH HUIROJWH DXWRPDWLVLHUW PLW +LOIH HLQHV +HDGVSDFH�6DPSOHUV GHU

)LUPD 3HUNLQ (OPHU� 0RGHOO +6 ���

$EE� ,9�� ]HLJW GDV 3ULQ]LS� GDV GHU KLHU YHUZHQGHWHQ 3UREHQDXIJDEHWHFKQLN ]XJUXQ�

GH OLHJW� 'LH 3UREHQDXIJDEH EHVWDQG LP ZHVHQWOLFKHQ DXV GUHL DXIHLQDQGHUIROJHQGHQ

6FKULWWHQ� GHU 7KHUPRVWDWLVLHUXQJ GHV 3UREHQIOlVFKFKHQV� GHU 'UXFNEHDXIVFKODJXQJ

XQG GHU (QWVSDQQXQJ GHV +HDGVSDFHV�

(LQH +RKOQDGHO DXV (GHOVWDKO EHZHJWH VLFK LQ HLQHP EHKHL]WHQ )�KUXQJV]\OLQGHU�

ZHOFKHU ]XU 9HUKLQGHUXQJ YRQ .RQWDPLQDWLRQ VWlQGLJ PLW HLQHP VFKZDFKHQ *DV�

VWURP JHVS�OW ZXUGH� :lKUHQG GDV )OlVFKFKHQ WKHUPRVWDWLVLHUW ZXUGH� EHIDQG VLFK

GLH ,QMHNWLRQVQDGHO LQ 6WDQGE\�6WHOOXQJ �$EE� $�� 'DEHL ZDU GHU )�KUXQJV]\OLQGHU

GXUFK 0HPEUDQHQ DXV 6LOLFRQJXPPL JDVGLFKW DEJHVFKORVVHQ� $QVFKOLH�HQG HUIROJWH

GLH 'UXFNEHDXIVFKODJXQJ �$EE� %�� 'LH 1DGHO GXUFKVWDFK GDV 6HSWXP GHV 3UREHQ�

IOlVFKFKHQV XQG HUP|JOLFKWH VR GHQ )OX� YRQ 7UlJHUJDV LQV *OlVFKHQ�

'HU GDULQ DXIJHEDXWH 'UXFN HQWVSUDFK GHP 7UlJHUJDVYRUGUXFN� ZHOFKHU JHUlWHVHLWLJ

DP +HDGVSDFH�6DPSOHU YRUJHZlKOW ZHUGHQ NRQQWH� 1DFKGHP GLH 'UXFNEHDXIVFKOD�

JXQJ HUIROJW ZDU� ZXUGH GHU 'RVLHUYRUJDQJ DXVJHO|VW� 'D]X VFKOR� VLFK GDV 0DJ�

QHWYHQWLO �� XQG GLH =XIXKU YRQ 7UlJHUJDV ZXUGH NXU]]HLWLJ XQWHUEURFKHQ �$EE� &��

'HU IROJHQGH 'UXFNDXVJOHLFK ]ZLVFKHQ 3UREHQIOlVFKFKHQ XQG Å,QMHNWRU´� G�K� GHP

(QGH GHU 7UDQVIHUNDSLOODUHQ� ZDU JOHLFKEHGHXWHQG PLW GHU 3UREHQDXIJDEH LQ GHQ Å,Q�

MHNWRU´� 'LH LQML]LHUWH *DVPHQJH ZDU YDULDEHO� VLH ZXUGH �EHU GLH 'DXHU GHV ,QMHN�

WLRQVYRUJDQJV JHVWHXHUW� 'XUFK gIIQHQ GHV 0DJQHWYHQWLOV � ZXUGH GHU 'RVLHUYRU�

JDQJ EHHQGHW� 'D GHU ZLHGHUKHUJHVWHOOWH 9RUGUXFN GHV 7UlJHUJDVHV JU|�HU DOV GHU

5HVWGUXFN LP 3UREHQIOlVFKFKHQ ZDU� ZXUGH PLW gIIQHQ GHV 9HQWLOV � GLH )|UGHUXQJ

GHU 3UREH VRIRUW XQWHUEXQGHQ� 'DV QDFKVWU|PHQGH 7UlJHUJDV VS�OWH GLH 7UDQVIHU�

NDSLOODUH XQG 'RVLHUQDGHO YRQ 3UREH IUHL�

'LH KLHU YHUZHQGHWH ,QMHNWLRQVWHFKQLN EUDFKWH HV PLW VLFK� GD� LP 9HUODXI HLQHV 'R�

VLHUYRUJDQJV GLH *DVVWU|PXQJ DXV GHP 3UREHQIOlVFKFKHQ DEVDQN �VLHKH DXFK

.DS� ,,,������ 8P GLH )OX�UDWH GHU *DVVWU|PXQJ LQV 0DVVHQVSHNWURPHWHU NRQVWDQW ]X

KDOWHQ� ZDU GLH 9HUZHQGXQJ HLQHU RIIHQHQ .RSSOXQJ ]ZLVFKHQ 0DVVHQVSHNWURPHWHU

XQG $XIJDEHV\VWHP ]ZLQJHQG QRWZHQGLJ�
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��

'LH VWDWLVFKH +HDGVSDFH�7HFKQLN LVW HLQH 0HWKRGH GHU 3UREHQ]XI�KUXQJ� GLH KHUYRU�

UDJHQG ]XU (UIDVVXQJ GHU OHLFKW� XQG PLWWHOIO�FKWLJHQ ,QKDOWVVWRIIH HLQHU 3UREH JHHLJ�

QHW LVW� 6LH LVW QLFKW QXU DXI 3UREHQJXW XQWHUVFKLHGOLFKHU 0DWULFHV �IHVW� IO�VVLJ� JDV�

I|UPLJ� DQZHQGEDU� VRQGHUQ HV HQWIDOOHQ DXFK DXIZHQGLJH $UEHLWVVFKULWWH ZLH GDV

([WUDKLHUHQ GHU 3UREH� GDV &OHDQ�XS XQG GLH $XINRQ]HQWUDWLRQ� 'D DXWRPDWLVLHUWH

+HDGVSDFH�6DPSOHU� VHLW 0LWWH GHU �� HU -DKUH EHUHLWV NRPPHU]LHOO HUKlOWOLFK� HLQHQ

KRKHQ 3UREHQGXUFKVDW] JHZlKUOHLVWHQ� LVW GLH 0HVVXQJ HLQHU 9LHO]DKO YRQ (LQ]HO�

SUREHQ HLQIDFK XQG VFKQHOO ]X EHZlOWLJHQ� 'D GLHV YRU DOOHP LP )DOOH HLQHU 'DWHQ�

DXVZHUWXQJ PLWWHOV PXOWLYDULDWHU 'DWHQDQDO\VH ]ZLQJHQG HUIRUGHUOLFK LVW� VLQG YLHOH

NRPPHU]LHOO HUKlOWOLFKH &KHPRVHQVRUV\VWHPH PLW +HDGVSDFH�$XWRVDPSOHUQ DXV�

JHVWDWWHW�

�� 6WU|PXQJVYHUKlOWQLVVH

��� $SDUDWLYH 5DKPHQEHGLQJXQJHQ

7DE� ,9�� JLEW HLQH hEHUVLFKW �EHU GLH DSSDUDWLYHQ 5DKPHQEHGLQJXQJHQ�

7DE� ,9��� $SSDUDWLYH *HJHEHQKHLWHQ

.DSLOODUH L�'�

�PP�

O

�P�

+6�7UDQVIHUNDSLOODUH ���� ����

9HUELQGXQJVNDSLOODUH

��:HJH�9HQWLO�RIIHQH .RSSOXQJ

���� ����

6S�OJDVDXVJDQJ GHU RIIHQHQ
.RSSOXQJ

���� ����

06�5HVWULNWLRQVNDSLOODUH ���� ����

*&�6lXOH ���� �����

��� P GHU 06�5HVWULNWLRQVNDSLOODUHQ EHIDQGHQ VLFK LP 2IHQ GHV *&� 9RQ GHQ ��� P

GHU .DSLOODUHQ� ZHOFKH VLFK DX�HUKDOE GHV 2IHQUDXPV EHIDQGHQ� ZXUGHQ �� FP PLW

+LOIH HLQHV +HL]XQJVEDQGHV DXI HLQHU 7HPSHUDWXU YRQ ��� �& JHKDOWHQ� 'LH YHUEOLH�

EHQHQ �� FP ZXUGHQ LQ GHU 06�(LQJDQJVYHUVFKUDXEXQJ DXI ��� �& JHKDOWHQ�
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��

��� 6WU|PXQJVNHQQ]DKOHQ

7DE� ,9�� JLEW HLQH hEHUVLFKW �EHU GLH DXV GHQ DSSDUDWLYHQ 5DKPHQEHGLQJXQJHQ UH�

VXOWLHUHQGHQ 6WU|PXQJVNHQQ]DKOHQ�

7DE� ,9��� 6WU|PXQJVNHQQ]DKOHQ

%HWULHEV�

DUW

*DVZHJ�

GXUFKVWU|PWH
%DXWHLOH

7 *&

��&�

S(

�EDU�

S$

�EDU�

/

���
��

P
�
�V�

5H )�

�PO�

PLQ�

)�

�PO�

PLQ�

+6�06�$QDO\VH

+6�.DSLOODUH XQG

9HUELQGXQJV�
NDSLOODUH

��� ���� ���� ���� ����� �����

06�.DSLOODUH ��� ���� +9 ���� ���� ����

+6�*&�06�$QDO\VH

+6�.DSLOODUH ��� ���� ���� ���� ���� ����

*&�6lXOH XQG

9HUELQGXQJV�
NDSLOODUH

�� ���� ���� ���� ���� ����

06�.DSLOODUH �� ���� +9 ���� ���� ����

:LH DXV 7DE� ,9�� HUVLFKWOLFK LVW� ZDU DXI GHP JHVDPWHQ *DVZHJ GLH NULWLVFKH 5H\�

QROGV]DKO 5H ���� PLW :HUWHQ ]ZLVFKHQ ���� XQG ����� VR ZHLW XQWHUVFKULWWHQ� GD�

GLH 6WU|PXQJ PLW 6LFKHUKHLW DOV ODPLQDU DQJHQRPPHQ ZHUGHQ NRQQWH XQG GDPLW

GXUFK GDV +DJHQ�3RXLVHXLOOHVFKH *HVHW] �,,,��� EHVFKULHEHQ ZXUGH� 'LH QDFK �,,,���

HUUHFKQHWHQ )OX�UDWHQ DP (LQJDQJ �)
�
� E]Z� DP $XVJDQJ �)

�
� GHU .DSLOODUHQ VLQG

HEHQIDOOV LQ 7DE� ,9�� DXIJHQRPPHQ�
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��

�� /HLVWXQJVIlKLJNHLW GHU $UEHLWVZHLVH XQG $SSDUDWXU

��� 0H�VLJQDO

'HU SUDNWLVFKH (LQVDW] GHU 'DWHQDXVZHUWXQJ PLWWHOV +DXSWNRPSRQHQWHQDQDO\VH LVW

LPPHU DXFK GDUDQ ]X EHPHVVHQ� RE GLH 0H�VLJQDOH KLQVLFKWOLFK ,QWHQVLWlW XQG )RUP

DXVUHLFKHQG UHSURGX]LHUEDU VLQG� 9RU DOOHP GLH 6LJQDOIRUP LVW HQJ PLW GHU $XIJDEH�

WHFKQLN XQG GHQ SK\VLNDOLVFKHQ 9RUJlQJHQ ZlKUHQG GHU 3UREHQLQMHNWLRQ YHUNQ�SIW�

1DFKGHP GLH DSSDUDWLYHQ .HQQJU|�HQ GHV 6HQVRU�06�6\VWHPV EHUHLWV XQWHU ,9��

HUOlXWHUW ZXUGHQ� VFKOLH�W VLFK QXQ HLQH GLIIHUHQ]LHUWH %HWUDFKWXQJ OHLVWXQJVEHVWLP�

PHQGHU 3DUDPHWHU DQ�

$EE� ,9�� ]HLJW GHQ ]HLWOLFKHQ 9HUODXI GHU *DVVWU|PXQJ PLW XQG RKQH 6S�OJDVVWURP

YRQ ��PO�PLQ I�U HLQHQ 7UlJHUJDVYRUGUXFN YRQ MHZHLOV � EDU� 6LH ZXUGH ZlKUHQG GHU

,QMHNWLRQ GHV 3UREHQKHDGVSDFHV DP $XVJDQJ GHU RIIHQHQ .RSSOXQJ JHPHVVHQ�

)�U HLQH ,QMHNWLRQV]HLW YRQ ELV

]X ��� PLQ ZDU GHU *DVIOX� DXV

GHP 3UREHQIOlVFKFKHQ JU|�HU

DOV GHU *DVIOX� LQV 0DVVHQ�

VSHNWURPHWHU� VR GD� ZlKUHQG�

GHVVHQ HLQ VWDELOHV 0H�VLJQDO

HUKDOWHQ ZXUGH�

,Q $EE� ,9�� VLQG GLH *DVVWU|PXQJHQ DP $XVJDQJ GHU RIIHQHQ .RSSOXQJ I�U YHU�

VFKLHGHQH 7UlJHUJDVYRUGUXFNZHUWH JHJHQ�EHUJHVWHOOW� 'HU 6S�OJDVVWURP EHWUXJ KLHU

MHZHLOV ��PO�PLQ� )�U 9RUGUXFNZHUWH !� EDU ZDUHQ QXU 0H�VLJQDOH I�U ,QMHNWLRQV]HL�

WHQ ��PLQ QXW]EDU� GD EHUHLWV QDFK ��� PLQ GHU )OX� DXV GHP 3UREHQIOlVFKFKHQ DXI

:HUWH ��PO�PLQ VDQN XQG VRPLW NOHLQHU DOV GHU *DVIOX� LQV 06 ZXUGH�

�

��

��

� � � �

PLW
RKQH

$EE� ,9�� *DVVWU|PXQJ DP $XVJDQJ GHU

RIIHQHQ .RSSOXQJ ² PLW XQG RKQH

6S�OJDVVWU|PXQJ

)
OX
V
V

,QMHNWLRQV]HLW
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��

��� :LHGHUKROEDUNHLW

'LH /HLVWXQJVIlKLJNHLW GHU $UEHLWVZHLVH NDQQ DP EHVWHQ DQKDQG GHU 5HSURGX]LHU�

EDUNHLW HLQHU $QDO\VH �EHUSU�IW ZHUGHQ� =X GLHVHP =ZHFNH ZXUGH HLQH 3UREH� 3HQ�

WDQ LQ 0DLVNHLP|O �.RQ]HQWUDWLRQ �� SSP�� MHZHLOV LQ �� )ODVFKHQ JHI�OOW XQG VRZRKO

LP +6�06 DOV DXFK LP +6�*&�06 0RGXV DQDO\VLHUW� $XV GHQ UHJLVWULHUWHQ &KURPD�

WRJUDPPHQ ZXUGHQ GLH 6LJQDOK|KHQ GHU )UDJPHQWLRQHQ P�] �� XQG P�] �� HQWQRP�

PHQ XQG GLH UHODWLYHQ 6WDQGDUGDEZHLFKXQJHQ EHUHFKQHW�

7DE� ,9��� 'DWHQ ]XU :LHGHUKROEDUNHLW YRQ +6�06 XQG +6�*&�06 $QDO\VHQ

W,QM
�PLQ�

7*&

��&�
, V V ��� 9

P�] �� �� �� �� �� �� �� ��

+6�06 � ��� ���� ��� �� �� ��� ��� ����

� ��

����

� ���

+6�*&�06 � �� ����� ���� ��� ��� ��� ��� �����

� ���

����

� ���

, ,RQHQLQWHQVLWlW� 0LWWHOZHUW DXV �� 0HVVXQJHQ

V 6WDQGDUGDEZHLFKXQJ

9 9HUWUDXHQVJUHQ]H I�U , PLW � W

Q

V�
EHL HLQHU VWDWLVWL�

VFKHQ 6LFKHUKHLW YRQ ������ ��V�5HJHO�

W,QM ,QMHNWLRQV]HLW� 7*& 2IHQWHPSHUDWXU

,QMHNWLRQV]HLW �PLQ�

�

��

���

� � � �

)
OX
V
V

� EDU

� EDU

��� EDU

$EE� ,9�� *DVVWU|PXQJ DP $XVJDQJ GHU

RIIHQHQ .RSSOXQJ ² YHUVFKLHGHQH

7UlJHUJDV�YRUGUXFNZHUWH
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��

$XV 7DE� ,9�� JHKW KHUYRU� GD� VLFK 0HVVXQJHQ LP +6�06 %HWULHE XQG LP +6�*&�

06�%HWULHE PLW 6WDQGDUGDEZHLFKXQJHQ d���� DXVI�KUHQ OLH�HQ�

��� /LQHDULWlW

%HL GHQ LQ GHU DQDO\WLVFKHQ 3UD[LV XQWHUVXFKWHQ 3UREHQ KDQGHOWH HV VLFK XP LGHDO

YHUG�QQWH 0LVFKXQJHQ� 'LH 'DPSIGUXFNZHUWH XQG GLH *DV�0DWUL[�9HUWHLOXQJVNRHIIL�

]LHQWHQ GHU ,QKDOWVVWRIIH VLQG VRPLW NHLQH )XQNWLRQ GHU .RQ]HQWUDWLRQ� 'LH JHPHVVH�

QHQ 6LJQDOK|KHQ �E]Z� 6LJQDOIOlFKHQ� QHKPHQ OLQHDU PLW VWHLJHQGHU 6WRIIPHQJH GHU

6XEVWDQ]HQ LQ GHU 0LVFKXQJ ]X� 8P ]X �EHUSU�IHQ� RE GLHVH 3URSRUWLRQDOLWlW LQ SUD[L

JHZlKUOHLVWHW LVW� ZXUGH 3HQWDQ LQ .RQ]HQWUDWLRQHQ ]ZLVFKHQ �� SSP XQG ��� SSP LQ

0DLVNHLP|O YRUJHOHJW XQG VRZRKO PLWWHOV +6�06 DOV DXFK PLWWHOV +6�*&�06�$QDO\VH

YHUPHVVHQ� 0LW 6,0�7HFKQLN ZXUGHQ 0DVVHQFKURPDWRJUDPPH GHU )UDJPHQWLRQHQ

P�] �� XQG P�] �� DXIJH]HLFKQHW� 'LH HUPLWWHOWHQ 6LJQDOK|KHQ XQG 6LJQDOIOlFKHQ

VLQG LQ 7DE� ,9�� DXIJHI�KUW�

7DE� ,9��� $EKlQJLJNHLW GHU 6LJQDOK|KHQ XQG 6LJQDOIOlFKHQ GHU )UDJPHQWLRQHQ P�] �� XQG

P�] �� YRQ GHU 3HQWDQNRQ]HQWUDWLRQ XQG GHU ,QMHNWLRQV]HLW

F3

�SSP�

W,QM

�PLQ�

6LJQDOK|KH D

�=lKOHUHLJQLVVH�

6LJQDOIOlFKH D

���� =lKOHUHLJQLVVH�

P�] �� P�] �� P�] �� P�] ��

+6�06 �� ���� ���� ��� ����� �����

�� ���� ���� ���� ����� �����

�� ���� ���� ���� ����� �����

�� ���� ���� ��� ���� ����

�� ���� ���� ��� ���� ����

+6�*&�06 �� ���� ���� ���� ���� ����

�� ���� ���� ���� ����� ����

�� ���� ����� ���� ����� ����

�� ���� ����� ���� ������ �����

�� ���� ����� ����� ������ ������

D

0LWWHOZHUW DXV � 0HVVXQJHQ
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,Q GHQ $EELOGXQJHQ ,9�� XQG ,9�� LVW I�U P�] �� XQG P�] �� GLH $EKlQJLJNHLW GHU 6LJ�

QDOK|KH YRQ GHU 3HQWDQ�.RQ]HQWUDWLRQ I�U GLH +6�06�$QDO\VH XQG GLH +6�*&�06�

$QDO\VH GDUJHVWHOOW� 'HU (LQIOX� YDULDEOHU ,QMHNWLRQV]HLWHQ DXI GLH 3HDNIOlFKHQ YRQ

P�] �� XQG P�] �� ZLUG LQ GHQ $EELOGXQJHQ ,9�� XQG ,9�� JH]HLJW� (V Ol�W VLFK HLQH

OLQHDUH $EKlQJLJNHLW GHU 6LJQDOK|KHQ GHU )UDJPHQWLRQHQ P�] �� XQG P�] �� YRQ GHU

.RQ]HQWUDWLRQ GHU YRUJHOHJWHQ 3UREH IHVWVWHOOHQ� 'LHVH OLHJW VRZRKO I�U GLH +6�06�

$QDO\VH DOV DXFK GLH +6�*&�06 $QDO\VH YRU� $X�HUGHP NDQQ GLH 3URSRUWLRQDOLWlW

YRQ 6LJQDOIOlFKH XQG .RQ]HQWUDWLRQ GHV XQWHUVXFKWHQ ,QKDOWVVWRIIV EHVWlWLJW ZHUGHQ�

�

��

��

��

��

���

� �� �� �� ��

$EE� ,9��� 6LJQDOIOlFKHQ EHL YHUVFKLHGHQHQ 3HQWDQ�

NRQ]HQWUDWLRQHQ �+6�06�$QDO\VH�

�

��

��

��

� �� ��� ��� ���

$EE� ,9��� 6LJQDOIOlFKHQ EHL YHUVFKLHGHQHQ ,QMHNWLRQV�

]HLWHQ �+6�06�$QDO\VH�

6
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�

���

���

���

� �� �� �� ��

$EE� ,9��� 6LJQDOIOlFKHQ EHL YHUVFKLHGHQHQ 3HQWDQ�
NRQ]HQWUDWLRQHQ �+6�*&�06�$QDO\VH�

�

��

��

��

� �� �� ��

$EE� ,9��� 6LJQDOIOlFKHQ EHL YHUVFKLHGHQHQ ,QMHNWLRQV�

]HLWHQ �+6�*&�06�$QDO\VH�

��� (PSILQGOLFKNHLW

,P IROJHQGHQ ZHUGHQ GLH (PSILQGOLFKNHLWHQ EHL ,QMHNWLRQ LP +6�06 XQG EHL ,QMHNWLRQ

LP +6�*&�06�%HWULHE JHJHQ�EHUJHVWHOOW� 'LH (PSILQGOLFKNHLW HLQHU 0HVVXQJ VWHKW LP

GLUHNWHQ =XVDPPHQKDQJ PLW GHU GXUFK GLH 5HVWULNWLRQVNDSLOODUH EHJUHQ]WHQ *DV�

VWU|PXQJ LQV 0DVVHQVSHNWURPHWHU� ,P )DOOH GHU 'LUHNWLQMHNWLRQ ZLUG GHU 3UREHQ�

KHDGVSDFH DXI GHQ LQ GHU RIIHQHQ .RSSOXQJ KHUUVFKHQGHQ 'UXFN YRQ � EDU HQW�

VSDQQW� 'LH LQV 0DVVHQVSHNWURPHWHU LQML]LHUWH *DVPHQJH 9LQM HUJLEW VLFK DOV 3URGXNW

DXV GHU )OX�UDWH )06 GHU 06�5HVWULNWLRQVNDSLOODUHQ XQG GHU ,QMHNWLRQV]HLW WLQM�

3HQWDQNRQ]HQWUDWLRQ �SSP�

,QMHNWLRQV]HLW �V�
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LQM LQM 06
 � �,9���

0LW GHU QDFK �,,,��� EHUHFKQHWHQ )OX�UDWH YRQ ��� PO�PLQ �7DE� ,9��� LQ GHU

06�7UDQVIHUNDSLOODUHQ HUJLEW VLFK EHL HLQHU 2IHQWHPSHUDWXU YRQ ��� �& HLQ 6SOLWYHU�

KlOWQLV YRQ � � ��� 'D GHU %HDXIVFKODJXQJVGUXFN GHV 3UREHQIOlVFKFKHQV LQ MHGHP

)DOOH JU|�HU DOV GHU LQ GHU .RSSOXQJ KHUUVFKHQGH 'UXFN YRQ � EDU LVW� NDQQ PDQ LP

)DOO GHU 'LUHNWLQMHNWLRQ YRQ HLQHP VRJHQDQQWHQ hEHUGUXFN�3UREHQDXIJDEHV\VWHP

VSUHFKHQ� 'LHV JHVFKLHKW LQ $QOHKQXQJ DQ HLQH EHUHLWV YRQ *|NH ������ XQG

3DXVFKPDQQ ������ EHVFKULHEHQH .RSSOXQJ YRQ +HDGVSDFH�6DPSOHU XQG *DV�

FKURPDWRJUDSK� LQ GHU HLQ VSOLW�VSOLWOHVV�,QMHNWRU DOV .RSSOXQJVNRPSRQHQWH IXQJLHUW�

$QGHUV YHUKLHOW HV VLFK� VREDOG GDV LP 5DKPHQ GLHVHU $UEHLW HQWZLFNHOWH 6\VWHP DOV

+HDGVSDFH�*&�06 6\VWHP JHQXW]W ZXUGH� ,Q 9HQWLOVWHOOXQJ ,, ZDUHQ +HDGVSDFH�

7UDQVIHUNDSLOODUH XQG JDVFKURPDWRJUDSKLVFKH 7UHQQVlXOH �EHU ]ZHL EHQDFKEDUWH

$XVJlQJH GHV ��:HJH�9HQWLOV �$EE� ,9��� GLUHNW PLWHLQDQGHU YHUEXQGHQ� GLH (QW�

VSDQQXQJ GHV .RSIUDXPJDVHV HUIROJWH KLHU GXUFK GLH JDVFKURPDWRJUDSKLVFKH

7UHQQVlXOH LQ GLH RIIHQH .RSSOXQJ� ,P $QVFKOX� GDUDQ IDQG LP /DXIH GHU JDVFKUR�

PDWRJUDSKLVFKHQ $QDO\VH WHPSHUDWXUDEKlQJLJHV 1DFKVlXOHQVSOLWWLQJ VWDWW� :DU EHL

GHU ,QMHNWLRQ GHV .RSIUDXPJDVHV GLH 2IHQWHPSHUDWXU NOHLQHU DOV GLH %HWULHEVWHPSH�

UDWXU GHU +6�7UDQVIHUNDSLOODUHQ� ZDU GLH (PSILQGOLFKNHLW DXIJUXQG HLQHU GXUFK Å.RQ�

GHQVDWLRQ´ EHZLUNWHQ Å$XINRQ]HQWULHUXQJ´ SURSRUWLRQDO ]XU JHZlKOWHQ ,QMHNWLRQV]HLW�

=XVlW]OLFK KDWWHQ GLH SK\VLNRFKHPLVFKHQ (LJHQVFKDIWHQ �)O�FKWLJNHLW� XQG GDV

JDVFKURPDWRJUDSKLVFKH 9HUKDOWHQ �5HWHQWLRQV]HLW� GHU MHZHLOLJHQ 9HUELQGXQJ (LQIOX�

DXI LKUH 1DFKZHLVJUHQ]H� 'HU 'UXFN LP 3UREHQIOlVFKFKHQ HQWVSUDFK GHP 9RUGUXFN

GHU JDVFKURPDWRJUDSKLVFKHQ 7UHQQVlXOH� PDQ EH]HLFKQHW GLHVH 'RVLHUXQJVWHFKQLN

GHVKDOE DOV ÅEDODQFHG SUHVVXUH VDPSOLQJ´ RGHU Å*OHLFKGUXFNGRVLHUXQJ´�

,Q 7DEHOOH ,9�� ZHUGHQ I�U 3HQWDQ GHU .RQ]HQWUDWLRQ �� SSP �LQ 0DLVNHLP|O� GLH 6LJ�

QDOK|KHQ XQG GLH 6LJQDO�5DXVFKYHUKlOWQLVVH GHU )UDJPHQWLRQHQ P�] �� XQG P�] ��

LP +6�06�%HWULHE GHQHQ LP +6�*&�06�%HWULHE EHLVSLHOKDIW JHJHQ�EHUJHVWHOOW�
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7DE� ,9��� ,RQHQLQWHQVLWlWHQ XQG 6LJQDO�5DXVFK�9HUKlOWQLVVH EHL +6�06� XQG +6�*&�06�
$QDO\VH

W,QM
�PLQ�

7+6�7.

��&�

7*&

��&�
6LJQDOK|KH

D 6�1 D

P�] �� P�] �� P�] �� P�] ��

+6�06 � ��� ��� ���� ��� �� �

+6�*&�06 � ��� ��� ����� ���� �� ��

+6�*&�06 � ��� �� ����� ���� �� ��
D

I�U +6�06�$QDO\VH 0LWWHOZHUWH GHU VFDQV ��������� 0LWWHOZHUW DXV � 0HVVXQJHQ

I�U +6�*&�06 ,RQHQLQWHQVLWlW LP 3HDNPD[LPXP� 0LWWHOZHUW DXV � 0HVVXQJHQ

:LH DXV 7DE� ,9�� KHUYRUJHKW� LVW I�U 3HQWDQ EHL HLQHU .RQ]HQWUDWLRQ YRQ �� SSP GDV

6LJQDO�5DXVFK�9HUKlOWQLV GHU )UDJPHQWLRQHQ P�] �� XQG P�] �� EHL JOHLFKHU 2IHQ�

WHPSHUDWXU YRQ ��� �& XQG ,QMHNWLRQV]HLW � PLQ LP +6�06�%HWULHE ��� IDFK NOHLQHU DOV

MHQHV LP +6�*&�06�%HWULHE� 'D GLH 7HPSHUDWXU GHU 06�5HVWULNWLRQVNDSLOODUHQ EHL

EHLGHQ 0H�UHLKHQ JOHLFK KRFK ���� �&� ZDU� HUJDE VLFK DXFK I�U EHLGH 0H�UHLKHQ

GHUVHOEH )OX� LQV 0DVVHQVSHNWURPHWHU ���� PO�PLQ� 7DE� ,9���� 0DQ VROOWH DOVR I�U

EHLGH 0H�UHLKHQ ]XQlFKVW DXFK lKQOLFK JUR�H (PSILQGOLFKNHLWHQ HUZDUWHQ� ]XPDO GLH

(OXWLRQVWHPSHUDWXU YRQ 3HQWDQ PLW 7 �� �& ZHVHQWOLFK NOHLQHU LVW DOV GLH 2IHQ�

WHPSHUDWXU ��� �&� $OV *UXQG I�U GLH QLHGULJHUH (PSILQGOLFKNHLW LP +6�06�%HWULHE

NDQQ GLH $QZHVHQKHLW YRQ 6WLFNVWRII� 6DXHUVWRII XQG :DVVHU �VRJ� 5HVWJDV� LQ GHU

,RQHQTXHOOH DQJHQRPPHQ ZHUGHQ� ZHOFKH EHL GHU 'LUHNWLQMHNWLRQ GHV 3UREHQ�

KHDGVSDFHV DXV GHP 3UREHQIOlVFKFKHQ JHPHLQVDP PLW GHP $QDO\WHQ LQV 0DV�

VHQVSHNWURPHWHU JHODQJW� ,P 9HUJOHLFK ]X +HOLXP VLQG GLH JDVNLQHWLVFKHQ 6WR�UDGLHQ

GLHVHU *DVH �� �1
�
� 2

�
� ELV ��PDO �+

�
2� VR JUR�� LKUH PLWWOHUHQ IUHLHQ :HJOlQJHQ�

]� %� I�U 1
�
XQG 2

�
� KDOE VR JUR� �7DE� ,9���� 'LHV I�KUW LP )DOOH GHU 'LUHNWLQMHNWLRQ

DXIJUXQG KRKHU 6WR�ZDKUVFKHLQOLFKNHLW ]ZLVFKHQ $QDO\W XQG 5HVWJDV ]X YHU�

PLQGHUWHU 7UDQVPLVVLRQ� $OV ZHLWHUH P|JOLFKH 8UVDFKH I�U GLH KHUDEJHVHW]WH (PS�

ILQGOLFKNHLW NRPPHQ GLH YHUJOHLFKVZHLVH JHULQJHQ ,RQLVLHUXQJVHQHUJLHQ �7DE� ,9���

XQG JUR�HQ ,RQLVLHUXQJVTXHUVFKQLWWH YRQ 1
�
� 2

�
XQG +

�
� LQ )UDJH� 6LH EHZLUNHQ� GD�

LQ YHUVWlUNWHP 0D�H 5HVWJDV�0ROHN�OH LRQLVLHUW ZHUGHQ� ZHOFKH GDQQ GXUFK &RX�

ORPE�$EVWR�XQJ GLH )RNXVVLHUXQJ JHODGHQHU )UDJPHQWLRQHQ GHV $QDO\WHQ VW|UHQ�
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7DE� ,9��� *DVNLQHWLVFKH 6WR�UDGLHQ Uf � PLWW�

OHUH IUHLH :HJOlQJH / f � ,RQLVLH�

UXQJVHQHUJLHQ :LRQ I�U DXVJHZlKOWH

*DVH EHL 7fo f � S� ���� PEDU�

QDFK (GHOPDQQ ������

*DV Uf

EHL 7f
������P�

/
f

EHL 7f � S�

����� P�

:LRQ

�H9�

+H ���� ��� ���� ����� �����

1� ���� ���� �����

2� ���� ���� ����

+�� ���� ����

bKQOLFK JUR�H (PSILQGOLFKNHLWHQ LP +6�06� XQG +6�*&�06�%HWULHE VLQG GDQQ ]X

HUZDUWHQ� ZHQQ GLH EHLP 9HUVFKOLHVVHQ GHV 3UREHQJOlVFKHQV LQ GHQ *DVUDXP HLQ�

JHEUDFKWH /XIW YRU GHU 0HVVXQJ GXUFK +HOLXP HUVHW]W ZLUG� 'LHV HUIRUGHUW DOOHUGLQJV

HLQHQ HUKHEOLFKHQ 0HKUDXIZDQG EHL GHU 3UREHQYRUEHUHLWXQJ XQG LVW GDKHU VHOEVW EHL

GXUFKQLWWOLFKHP 3UREHQDXINRPPHQ LQ SUD[L QLFKW UHDOLVLHUEDU�

(UIROJW GLH ,QMHNWLRQ LP +6�*&�06�%HWULHE EHL �� �& 2IHQWHPSHUDWXU� LVW GDV 6LJ�

QDO�5DXVFK�9HUKlOWQLV I�U P�] �� PLW 6�1 XP ��� � K|KHU� I�U P�] �� XP ���� � K|�

KHU DOV EHL ��� �& 2IHQWHPSHUDWXU� 'LHVH K|KHUH (PSILQGOLFKNHLW LP )DOO QLHGULJHUHU

2IHQWHPSHUDWXU Ol�W VLFK GDPLW HUNOlUHQ� GD� GHU 6lXOHQIOX� LP )DOOH GHU K|KHUHQ

2IHQWHPSHUDWXU YRQ ��� �& NOHLQHU LVW DOV EHL QLHGULJHUHU 2IHQWHPSHUDWXU� 'LH )OX��

GLIIHUHQ] YRQ ��� �EH]RJHQ DXI HLQHQ 6lXOHQIOX� YRQ ����PO�PLQ EHL �� �&� I�KUW

MHGRFK QXU I�U P�] �� ]X HLQHU GHXWOLFKHQ =XQDKPH GHU 6LJQDOLQWHQVLWlW� GLH PLW

����� LQ HLQHU YHUJOHLFKEDUHQ *U|�HQRUGQXQJ OLHJW ZLH GLH )OX�GLIIHUHQ]� )�U P�] ��

NRQQWH GLH HUZDUWXQJVJHPl�H =XQDKPH GHU 6LJQDOLQWHQVLWlW YRQ ��� QLFKW EH�

REDFKWHW ZHUGHQ� $OV P|JOLFKH 8UVDFKH KLHUI�U NRPPW QXU HLQ 0H�IHKOHU LQ )UDJH�

$EE� ,9���� ,RQLVLHUXQJVTXHUVFKQLWWH 4

I�U DXVJHZlKOWH *DVH EHL

(OHNWURQHQVWR� LQ $EKlQJLJ�

NHLW YRQ GHU (OHNWURQHQ�

HQHUJLH� QDFK (GHOPDQQ

������

� �� ��� ��� ���

�

�

�

�

(H �H9�

�

4
��
�
��
�
F
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�
�
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��� =XVDPPHQIDVVXQJ

(V ZXUGHQ 8QWHUVXFKXQJHQ ]XU :LHGHUKROEDUNHLW XQG /LQHDULWlW GHU $QDO\VHQHUJHE�

QLVVH VRZLH ]XU (PSILQGOLFKNHLW GHV HQWZLFNHOWHQ 6\VWHPV LQ GHQ %HWULHEVPRGL +6�

06 XQG +6�*&�06 GXUFKJHI�KUW� $OV (UJHEQLV Ol�W VLFK IHVWKDOWHQ� GD� GLH 5LFKWLJ�

NHLW XQG GLH JHIRUGHUWH 3Ul]LVLRQ GHU $QDO\VHQHUJHEQLVVH XQWHU GHQ YRUOLHJHQGHQ

JHUlWHWHFKQLVFKHQ *HJHEHQKHLWHQ JHZlKUOHLVWHW LVW�
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��

9 (QWZLFNOXQJ HLQHU 6WUDWHJLH ]XU 8QWHUVXFKXQJ NRPSOH[HU 6WRIIJHPLVFKH

PLW GHP 06�6HQVRU

�� .ODVVLVFKH 6WUDWHJLHQ EHLP (LQVDW] KHUN|PPOLFKHU &KHPRVHQVRUHQ

0XOWL�6HQVRU�$UUD\V ZHUGHQ L� D� GD]X EHQXW]W� XP 3UREHQ PLW XQWHUVFKLHGOLFKHQ (L�

JHQVFKDIWHQ DOV VROFKH ]X HUNHQQHQ XQG XQEHNDQQWH 3UREHQ YHUOl�OLFK ]X NODVVLIL�

]LHUHQ� 'DKHU PX� LQ HLQHP HUVWHQ 6FKULWW HUPLWWHOW ZHUGHQ� ZRUDXI GLH 9HUVFKLHGHQ�

KHLW GHU YRUOLHJHQGHQ 3UREHQ EHUXKW� 8P GLH =XVDPPHQVHW]XQJ GHU YRUOLHJHQGHQ

3UREHQ ]X HUPLWWHOQ� EHGLHQW PDQ VLFK NODVVLVFKHU $QDO\VHYHUIDKUHQ� ZLH ]� %� GHU

]HLWDXIJHO|VWHQ *DVFKURPDWRJUDSKLH� GLH PLW JHHLJQHWHQ 7HFKQLNHQ GHU 3UREHQYRU�

EHUHLWXQJ NRPELQLHUW ZHUGHQ� $QVFKOLH�HQG HUIROJW GLH (UPLWWOXQJ GHU I�U GLH FKDUDN�

WHULVWLVFKHQ (LJHQVFKDIWHQ GHU 3UREHQ YHUDQWZRUWOLFKHQ 9HUELQGXQJHQ� 6SH]LHOO EHL

GHU 8QWHUVXFKXQJ YRQ /HEHQVPLWWHOQ ZHUGHQ GLH ZHUWJHEHQGHQ $URPDVWRIIH PLW 9HU�

IDKUHQ ZLH 6QLIILQJ�*&�),'� 6QLIILQJ�*&�06� $URPDH[WUDNWYHUG�QQXQJVDQDO\VH HWF�

HUPLWWHOW� =XOHW]W ZLUG GLH =XVDPPHQVHW]XQJ GHV 3UREHQDOLTXRWV HUPLWWHOW� GHU EHL

GHQ YRUJHJHEHQHQ 0H�EHGLQJXQJHQ �EHU GDV 3UREHQDXIJDEHV\VWHP GHV &KH�

PRVHQVRUV\VWHPV ]XU 0HVVXQJ JHODQJW� ,P )DOOH GHU 3UREHQDXIJDEH PLWWHOV VWDWL�

VFKHU +HDGVSDFH�7HFKQLN EHGHXWHW GLHV� GDV .RSIUDXPJDV LQ TXDOLWDWLYHU XQG TXDQ�

WLWDWLYHU +LQVLFKW ]X FKDUDNWHULVLHUHQ� 'LHV LVW QRWZHQGLJ� GD EHL HLQHU 6HQVRUPHVVXQJ

GHU 3UREHQDOLTXRW QLFKW LQ VHLQH %HVWDQGWHLOH DXIJHWUHQQW ZLUG� VRQGHUQ YLHOPHKU GLH

NRPSOH[H 0LVFKXQJ GHU IO�FKWLJHQ ,QKDOWVVWRIIH DOV *DQ]HV ]XU (QWVWHKXQJ GHV 6LJ�

QDOPXVWHUV I�KUW�

1XU ZHQQ GLH MHZHLOLJH =XVDPPHQVHW]XQJ GHU 3UREHQDOLTXRWH VLJQLILNDQW XQWHU�

VFKLHGOLFK LVW XQG GLHVH 8QWHUVFKLHGH I�U GLH XQWHUVFKLHGOLFKHQ (LJHQVFKDIWHQ GHU

3UREHQ YHUDQWZRUWOLFK VLQG E]Z� PLW GHQ MHZHLOLJHQ (LJHQVFKDIWHQ NRUUHOLHUW ZHUGHQ

N|QQHQ� LVW GHU (LQVDW] HLQHV &KHPRVHQVRUV VLQQYROO� 'LH .ODVVLI]LHUXQJ XQEHNDQQ�

WHU 3UREHQ RGHU GLH .RQWUROOH GHU 3URGXNWNRQVWDQ] PLW +LOIH GHV &KHPRVHQVRUV\V�

WHPV NDQQ QXQ HUIROJHQ�
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�� 1HXH 6WUDWHJLHQ EHLP (LQVDW] GHV 06�6HQVRUV

��� 9RUDXVVHW]XQJHQ I�U GLH (QWZLFNOXQJ

'DV .HUQVW�FN KHUN|PPOLFKHU 6HQVRUV\VWHPH EHVWHKW DXV HLQHU $QRUGQXQJ QLFKW�

RGHU ZHQLJ VHOHNWLYHU (LQ]HOVHQVRUHQ� 'DV EHL HLQHU 0HVVXQJ HUKDOWHQH 6LJQDOPXV�

WHU LVW GDKHU DOV (UJHEQLV GHU SK\VLNRFKHPLVFKHQ :HFKVHOZLUNXQJ DOOHU LP 'DPSI�

UDXP �EHU GHU 3UREH EHILQGOLFKHQ 9HUELQGXQJHQ ]X EHJUHLIHQ� (UVW GXUFK GLH DQ�

VFKOLH�HQG YRUJHQRPPHQH =XRUGQXQJ YRQ 3UREHQHLJHQVFKDIW XQG 6LJQDOPXVWHU

ZLUG GDV YRUOLHJHQGH 7UHQQSUREOHP GHILQLHUW XQG GLH $QZHQGEDUNHLW GHV 6HQVRU�

V\VWHPV ]XU /|VXQJ GLHVHV 7UHQQSUREOHPV IHVWJHOHJW�

'LH 8QWHUVFKHLGXQJ ]ZHLHU RGHU PHKUHUHU XQWHUVFKLHGOLFKHU 3UREHQ DXI GHU %DVLV

HLQHU FKDUDNWHULVWLVFKHQ 3UREHQHLJHQVFKDIW NDQQ MHGRFK QXU LQ GHQ IROJHQGHQ EHLGHQ

)lOOHQ JHOLQJHQ� ,P HUVWHQ )DOO VLQG GLH I�U JHQDX GLHVH FKDUDNWHULVWLVFKH 3UREHQHL�

JHQVFKDIW YHUDQWZRUWOLFKHQ ,QKDOWVVWRIIH I�U GDV =XVWDQGHNRPPHQ GHV 6LJQDOPXVWHUV

YHUDQWZRUWOLFK� %HL HLQHU +HDGVSDFH�3UREHQDXIJDEH EHGHXWHW GLHV EHLVSLHOVZHLVH�

GD� GLHVH ,QKDOWVVWRIIH +DXSWNRPSRQHQWHQ LP 'DPSIUDXP �EHU GHU 3UREH VHLQ P�V�

VHQ� ,P ]ZHLWHQ )DOO VLQG GLHVH ,QKDOWVVWRIIH GHU 0HVVXQJ ]ZDU QLFKW ]XJlQJOLFK� VLH

VWHKHQ MHGRFK LQ GLUHNWHU .RUUHODWLRQ PLW GHQMHQLJHQ 9HUELQGXQJHQ� GLH I�U GDV $XV�

VHKHQ GHV 6LJQDOPXVWHUV YHUDQWZRUWOLFK VLQG� ,Q GHU KLHU YRUOLHJHQGHQ 6LWXDWLRQ OLH�

JHQ GLH DQJHVSURFKHQHQ ,QKDOWVVWRIIH LQ VR JHULQJHQ .RQ]HQWUDWLRQHQ LP +HDGVSDFH

YRU� GD� VLH NHLQHQ %HLWUDJ ]X GHQ 6HQVRUVLJQDOHQ OLHIHUQ� LKUH =X� RGHU $EQDKPH

MHGRFK DQKDQG GHU 9HUlQGHUXQJ GHU .RQ]HQWUDWLRQ GHU +DXSWNRPSRQHQWHQ YHUIROJW

ZHUGHQ NDQQ� 'LHV LVW LQ LQVRIHUQ SUREOHPDWLVFK� DOV HLQ XUVlFKOLFKHU XQG HLQGHXWLJHU

=XVDPPHQKDQJ ]ZLVFKHQ GHP 9RUKDQGHQVHLQ GHU I�U FKDUDNWHULVWLVFKH 3UREHQHL�

JHQVFKDIWHQ YHUDQWZRUWOLFKHQ 1HEHQNRPSRQHQWHQ XQG GHU .RQ]HQWUDWLRQ EHVWLPPWHU

+DXSWLQKDOWVVWRIIH LP +HDGVSDFH �EHU GHU 3UREH YRUOLHJHQ PX�� XP GDV YRUOLHJHQGH

.ODVVLILNDWLRQVSUREOHP HUIROJUHLFK O|VHQ ]X N|QQHQ� ,Q YLHOHQ $QZHQGXQJVEHUHLFKHQ

EHVWHKW HLQ GHUDUWLJHU =XVDPPHQKDQJ �EHUKDXSW QLFKW RGHU LVW QXU XQWHU JUR�HP DS�

SDUDWLYHP XQG ]HLWOLFKHQ $XIZDQG ]X HUPLWWHOQ� ZDV GHQ (LQVDW] YRQ 6HQVRUV\VWH�

PHQ LQ GLHVHQ %HUHLFKHQ |NRQRPLVFK ZHQLJ VLQQYROO HUVFKHLQHQ Ol�W�

9RU DOOHP LQ GHU 1DKUXQJVPLWWHOLQGXVWULH VROOWH GLH $QZHQGEDUNHLW KHUN|PPOLFKHU

6HQVRUV\VWHPH GHVKDOE EHVRQGHUV NULWLVFK EHWUDFKWHW ZHUGHQ� 6RZRKO 1DWXUVWRIIH
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DOV DXFK YHUDUEHLWHWH /HEHQVPLWWHO VWHOOHQ lX�HUVW NRPSOH[H 3UREHQPDWHULDOHQ GDU�

$XI GHUHQ =XVDPPHQVHW]XQJ ZLUG LP 9HUODXI GHU +HUVWHOOXQJ XQG 9HUDUEHLWXQJ LQ

YLHOHUOHL +LQVLFKW LQ EHNDQQWHU XQG XQEHNDQQWHU :HLVH (LQIOX� JHQRPPHQ� VR GD� GLH

REHQ EHVFKULHEHQH .RUUHODWLRQ ]ZLVFKHQ HLQHU EHWUDFKWHWHQ 3UREHQHLJHQVFKDIW� ]� %�

GHP *HUXFK HLQHU 3UREH� XQG GHUHQ +DXSWLQKDOWVVWRIIHQ LQ YLHOHQ )lOOHQ DOV HKHU ]X�

IlOOLJ ]X EHWUDFKWHQ LVW XQG QLFKW DOV *UXQGODJH I�U GLH 'LVNULPLQLHUXQJ GHU YRUOLHJHQ�

GHQ 3UREHQ KHUDQJH]RJHQ ZHUGHQ GDUI�

,Q .HQQWQLV GLHVHU 8Q]XOlQJOLFKNHLWHQ ZXUGH EHL GHU $QZHQGXQJ GHV 06�6HQVRUV

HLQH QHXH 6WUDWHJLH ]XU $XVDUEHLWXQJ PD�JHVFKQHLGHUWHU 0H�PHWKRGHQ HQWZLFNHOW

XQG DQJHZHQGHW� 6LH VWHOOW VLFKHU� GD� GLH /|VXQJ GHV YRUOLHJHQGHQ 7UHQQSUREOHPV

DXFK WDWVlFKOLFK DXI GHU %DVLV GHU MHZHLOV FKDUDNWHULVFKHQ 3UREHQHLJHQVFKDIWHQ EH�

UXKW�

��� 9RUJHKHQVZHLVH

,P IROJHQGHQ ZHUGHQ GLH 6FKULWWH� GLH LP 5DKPHQ GHU 0HWKRGHQHQWZLFNOXQJ I�U GHQ

(LQVDW] GHV 06�6HQVRUV ]X YHUIROJHQ VLQG� ]XQlFKVW DOOJHPHLQ EHVFKULHEHQ� 'LHVH

9RUJHKHQVZHLVH ZLUG LP QDFKVWHKHQGHQ 6FKHPD 9�� ]XVDPPHQIDVVHQG ZLHGHUJH�

JHEHQ�
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bKQOLFK ZLH EHL GHU XQWHU 3XQNW 9�� EHVFKULHEHQHQ 6WUDWHJLH ]XU /|VXQJ YRQ 7UHQQ�

SUREOHPHQ PLW KHUN|PPOLFKHQ 6HQVRUV\VWHPHQ EHVWDQG GHU HUVWH 6FKULWW GHU 0HWKR�

GHQHQWZLFNOXQJ GDULQ� GDV ]X O|VHQGH 7UHQQSUREOHP PLW 0HWKRGHQ GHU LQVWUXPHQ�

WHOOHQ $QDO\WLN ]X FKDUDNWHULVLHUHQ� :lKUHQG GLHVHU $UEHLWVVFKULWW I�U GHQ (LQVDW]

NRQYHQWLRQHOOHU 6\VWHPH LQ SUD[L QLFKW QRWZHQGLJ LVW XQG GDKHU RIW QLFKW GXUFKJHI�KUW

ZLUG� NRQQWH EHL GHU (QWZLFNOXQJ HLQHU 0HWKRGH ]XP (LQVDW] GHV 06�6HQVRUV QLFKW

GDUDXI YHU]LFKWHW ZHUGHQ�

=XQlFKVW ZXUGHQ DOVR DOOH JDVFKURPDWRJUDSKLHUEDUHQ ,QKDOWVVWRIIH GHU 3UREH LGHQWL�

IL]LHUW XQG TXDQWLIL]LHUW� 'XUFK :DKO JHHLJQHWHU 3UREHQYRUEHUHLWXQJVYHUIDKUHQ VROOWHQ

GDEHL QHEHQ GHQ OHLFKW� XQG PLWWHOIO�FKWLJHQ 9HUELQGXQJHQ DXFK VFKZHUIO�FKWLJH

6XEVWDQ]HQ HUID�W ZHUGHQ� XP GLH 3UREHQ P|JOLFKVW YROOVWlQGLJ ]X FKDUDNWHULVLHUHQ�

+LHUDQ VFKOR� VLFK GLH $XINOlUXQJ XQG %HZHUWXQJ GHU TXDOLWlWVUHOHYDQWHQ ,QKDOWV�

VWRIIH DQ�

8P ]X HUPLWWHOQ� RE XQG LQ ZHOFKHQ .RQ]HQWUDWLRQHQ GLHVH XQWHU GHQ %HGLQJXQJHQ

GHU 6HQVRUPHVVXQJ LP +HDGVSDFH YRUKDQGHQ ZDUHQ� ZXUGH GHVVHQ =XVDPPHQVHW�

]XQJ PLWWHOV +HDGVSDFH�*&�),' XQWHUVXFKW� (LQH HYHQWXHOO GXUFK GLH 7KHUPRVWDWL�

VLHUXQJ KHUYRUJHUXIHQH 8PZDQGOXQJ YRQ ,QKDOWVVWRIIHQ XQG DQGHUH $UWHIDNWELOGXQ�

JHQ NRQQWH GXUFK GHQ 9HUJOHLFK GHU +HDGVSDFH�=XVDPPHQVHW]XQJ PLW GHP LP HU�

VWHQ 6FKULWW HUPLWWHOWHQ *HVDPWSURILO ]XYHUOlVVLJ HUNDQQW XQG LP IROJHQGHQ EH�

U�FNVLFKWLJW ZHUGHQ�

1HEHQ GHQ ]HLWDXIJHO|VWHQ� JDVFKURPDWRJUDSKLVFKHQ 8QWHUVXFKXQJHQ ZXUGHQ ]HLW�

DXIJHO|VWH� PDVVHQVSHNWURPHWULVFKH 8QWHUVXFKXQJHQ GXUFKJHI�KUW� 'LH $XIQDKPH

GHV +HDGVSDFH�*&�06�3URILOV LP )XOO�6FDQ�9HUIDKUHQ VWHOOWH GLH $XVJDQJVEDVLV I�U

GLH QXQ IROJHQGHQ hEHUOHJXQJHQ XQG GLH GXUFK]XI�KUHQGHQ $UEHLWVVFKULWWH GDU�

=LHO GHU LP IROJHQGHQ GXUFKJHI�KUWHQ 0D�QDKPHQ XQG hEHUOHJXQJHQ ZDU HV� DXV

GHP 0DVVHQVSHNWUXP MHGHU DOV SUREHQW\SLVFK HUDFKWHWHWHQ 9HUELQGXQJ HLQH IHVWJH�

OHJWH =DKO FKDUDNWHULVWLVFKHU )UDJPHQWLRQHQ DXV]XZlKOHQ� 'LHVH )UDJPHQWLRQHQ

VWHOOWHQ GHQ 6HQVRUDUUD\ GDU� GHU ]XU /|VXQJ GHV 7UHQQSUREOHPV YHUZHQGHW ZHUGHQ

VROOWH� %HL GHQ DOV SUREHQW\SLVFK HUDFKWHWHQ 9HUELQGXQJHQ NRQQWH HV VLFK� MH QDFK

YRUJHJHEHQHU 3UREOHPVWHOOXQJ� VRZRKO XP DURPDUHOHYDQWH 9HUUELQGXQJHQ DOV DXFK

XP VHQVRULVFK QLFKW DNWLYH� W\SLVFKH ,QKDOWVVWRIIH KDQGHOQ�

'LH YHUZHQGHWHQ )UDJHQWLRQHQ PX�WHQ IROJHQGH %HGLQJXQJHQ HUI�OOHQ� 'LH 6LJQDO�

K|KH E]Z� 6LJQDOIOlFKH MHGHV GLHVHU )UDJPHQWLRQHQ LQ GHQ 0DVVHQVSHNWUHQ GHU DOV
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SUREHQW\SLVFK HUDFKWHWHQ 9HUELQGXQJHQ VROOWH JUR� JHJHQ�EHU GHU ,QWHQVLWlW VHLQ�

GLH GLHVHV )UDJPHQWLRQ LQ GHQ 0DVVHQVSHNWUHQ DQGHUHU ,QKDOWVVWRIIH EHVLW]W� ,P ,GH�

DOIDOO ZDU GLH ,QWHQVLWlW GHU I�U GHQ 6HQVRUDUUD\ JHZlKOWHQ )UDJPHQWLRQHQ LQ DOOHQ

DX�HU GHQ SUREHQW\SLVFKHQ 9HUELQGXQJHQ JOHLFK 1XOO�

*UXQGVlW]OLFK ZLUG PDQ EHL GHU $XVZHUWXQJ GHV +6�*&�06�3URILOV XQWHU %HU�FN�

VLFKWLJXQJ GHU RELJHQ $XVI�KUXQJHQ DXI HLQH GHU EHLGHQ IROJHQGHQ 6LWXDWLRQHQ WUHI�

IHQ�

�� %HUHLWV LP )XOO�6FDQ�0RGXV LVW HLQH DXVUHLFKHQGH =DKO LQWHQVLWlWVVWDUNHU W\SL�

VFKHU )UDJPHQWLRQHQ YRUKDQGHQ� GLH VLFK ]XU %LOGXQJ HLQHV 6HQVRUDUUD\V HLJ�

QHQ� ,Q GLHVHP )DOO NDQQ GLH 0HWKRGHQHQWZLFNOXQJ DEJHVFKORVVHQ ZHUGHQ�

6HQVRUPHVVXQJHQ VLQG 'LUHNWLQMHNWLRQHQ LP )XOO�6FDQ�0RGXV� 'LH LP 5DKPHQ

GHU 0XVWHUHUNHQQXQJ ]X YHUZHQGHQGHQ ,QWHQVLWlWHQ GHU DXVJHZlKOWHQ )UDJ�

PHQWLRQHQ ZHUGHQ DXV GHP HUKDOWHQHQ *HVDPWVSHNWUXP DXVJHOHVHQ XQG PLW�

WHOV PXOWLYDULDWHU 'DWHQDQDO\VH DXVJHZHUWHW�

�� 'LH ,QWHQVLWlWHQ GHU FKDUDNWHULVWLVFKHQ )UDJPHQWLRQHQ VLQG LP )XOO�6FDQ�

0RGXV QLFKW DXVUHLFKHQG� ,Q GLHVHP )DOOH LVW GLH $XIQDKPH HLQHV 6,0�3URILOV

QRWZHQGLJ� ,VW GDEHL HLQH DXVUHLFKHQGH =DKO LQWHQVLWlWVVWDUNHU W\SLVFKHU )UDJ�

PHQWLRQHQ YRUKDQGHQ� GLH VLFK ]XU %LOGXQJ HLQHV 6HQVRUDUUD\V HLJQHQ� NDQQ

DXFK KLHU GLH 0HWKRGHQHQWZLFNOXQJ DEJVFKORVVHQ ZHUGHQ� 6HQVRUPHVVXQJHQ

VLQG LQ GLHVHP )DOO 'LUHNWLQMHNWLRQHQ LP 6,0�0RGXV� 'LH LP 5DKPHQ GHU 0XV�

WHUHUNHQQXQJ ]X YHUZHQGHQGHQ ,QWHQVLWlWHQ GHU DXVJHZlKOWHQ )UDJPHQW�

LRQHQ ZHUGHQ DXV GHP HUKDOWHQHQ 6,0�6SHNWUXP DXVJHOHVHQ XQG PLWWHOV PXO�

WLYDULDWHU 'DWHQDQDO\VH DXVJHZHUWHW�
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=HLW

,Q
WH
Q
V
LW
l
W

��� 6LJQDODXVZHUWXQJ XQG 0XVWHUHUNHQQXQJ

'LH 6WRIINODVVLILNDWLRQ DXI %DVLV PDVVHQVSHNWURPHWULVFKHU 6LJQDOPXVWHU HUIROJWH XQ�

WHU 9HUZHQGXQJ HLQHV 3URJUDPPSDNHWV EHVWHKHQG DXV GHQ 3URJUDPPHQ 066�40%

XQG 40%6RIW 17 GHU )LUPD +.5 6HQVRUV\VWHPH *PE+� 0�QFKHQ� /HW]WHUHV LVW HLQ

NRPPHU]LHOO HUKlOWOLFKHV 3URJUDPP XQG ZLUG ]XVDPPHQ PLW GHP &KHPRVHQVRUV\V�

WHP 40% � YRQ GHU )LUPD +.5 6HQVRUV\VWHPH ]XU 0H�ZHUWDXVZHUWXQJ XQG $QDO\�

VHQVWHXHUXQJ YHUWULHEHQ� 'DV HUVWHUH ZXUGH LP 5DKPHQ GLHVHV 3URMHNWV YRQ GHU )LU�

PD +.5 HQWZLFNHOW XQG ]XU 9HUI�JXQJ JHVWHOOW� (V GLHQWH GD]X� GLH LP 5DKPHQ GHU

YRUOLHJHQGHQ $UEHLW HUPLWWHOWHQ PDVVHQVSHNWURPHWULVFKHQ 0H�GDWHQ DXV GHQ 0H��

GDWHLHQ DXV]XOHVHQ XQG LKQHQ HLQ )RUPDW ]X]XZHLVHQ� GDV LKUH $XVZHUWXQJ PLWWHOV

0XVWHUHUNHQQXQJVDQDO\VH LP 3URJUDPP 40%6RIW 17 HUP|JOLFKW�

0LW +LOIH GHV .RQYHUWLHUXQJVSURJUDPPV 066�40% ZXUGH GHU JUXQGOHJHQGH HUVWH

6FKULWW HLQHU 6WRIINODVVLILNDWLRQ PLWWHOV 0XOWL�6HQVRU�$UUD\V� GLH 0HUNPDOVH[WUDNWLRQ�

GXUFKJHI�KUW� $XV GHQ XUVSU�QJOLFKHQ 6LJQDOZHUWHQ GHU 6HQVRUHQ� G� K� GHQ LP 9HU�

ODXI GHU ,QMHNWLRQ GHV XQDXIJHWUHQQWHQ 3UREHQKHDGVSDFHV DXIJH]HLFKQHWHQ ,QWHQVL�

WlWVZHUWHQ MHGHV )UDJPHQWLRQV� ZXUGHQ VWRIIVSH]LILVFKH 0HUNPDOH JHZRQQHQ� 'LHV

ZXUGH HUUHLFKW� LQGHP LQQHUKDOE HLQHV YRUJHZlKOWHQ =HLWDEVFKQLWWV 'W �$EE� 9��� I�U

MHGHV )UDJPHQWLRQ GHVVHQ ,QWHQVLWlWVZHUWH DXV GHP 0H�ILOH DXVJHOHVHQ XQG GDUDXV

DQVFKOLH�HQG GDV DULWKPHWLVFKHV 0LWWHO JHELOGHW ZXUGH�

$EE� 9��� 6HQVRUVLJQDO XQG =HLWDEVFKQLWW ''W I�U 0HUNPDOVH[WUDNWLRQ

'LH 0LWWHOZHUWELOGXQJ LVW JOHLFKEHGHXWHQG PLW GHU 7UDQVIRUPDWLRQ GHU 6LJQDOYHNWRUHQ

LQ 0HUNPDOVYHNWRUHQ� 'LH 0HUNPDOVYHNWRUHQ YRQ 3UREHQ� GLH HLQHU JHPHLQVDPHQ

'W
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.DWHJRULH DQJHK|UHQ� OHJHQ DXFK HLQH JHPHLQVDPH .ODVVH IHVW� 'LH .ODVVHQ EHVLW�

]HQ� ZLH EHUHLWV LQ .DS� ,,���� HUZlKQW� 0DWUL[VWUXNWXU XQG ZXUGH LQ HLQHU JHPHLQVD�

PHQ 'DWHL �.ODVVHQGDWHL� IHVWJHVFKULHEHQ�

$EELOGXQJ 9�� ]HLJW HLQH VROFKH .ODVVHQGDWHL� 1HEHQ GHU %H]HLFKQXQJ GHU .ODVVH

�PL[��FOD� ZHUGHQ GLH DOV 6HQVRUHQ YHUZHQGHWHQ )UDJPHQWLRQHQ� GHUHQ JHPLWWHOWH

,QWHQVLWlWVZHUWH XQG GLH 6FDQV GHV 0LWWOXQJV]HLWUDXPV IHVWJHKDOWHQ� (EHQVR ZHUGHQ

GHU =HLWSXQNW� ]X GHP GLH .ODVVHQGDWHL HUVWHOOW ZLUG� VRZLH GLH 0H�GDWHLHQ� DXV GH�

QHQ GLH 06�'DWHQ DXVJHOHVHQ ZXUGHQ� IHVWJHKDOWHQ�

PL[��FOD

=HLOHQ �

6SDOWHQ �
%HPHUNXQJHQ �

+.5 6HQVRUV\VWHPH *PE+� .ODVVHQILOH 9����
0DVVHQ]DKOHQ����������
'DWXP � �������� =HLW � ��������

%HP �
0DVVHQVSHNWURPHWHU

���� ������ ����� *HPLWWHOWH 6FDQV� �� �� �� F�?0HVVXQJ ��7;7 �

���� ������ ����� *HPLWWHOWH 6FDQV� �� �� �� F�?0HVVXQJ ��7;7 �
���� ������ ����� *HPLWWHOWH 6FDQV� �� �� �� F�?0HVVXQJ ��7;7 �

$EE� 9�� .ODVVHQGDWHL

'LH 0DWUL]HQ GHU .ODVVHQGDWHQ ELOGHWHQ GLH *UXQGODJH GHU LP 3URJUDPP

40%6RIW 17 GXUFKJHI�KUWHQ +DXSWNRPSRQHQWHQDQDO\VH� 6LH XPID�W HLQH ]ZHLVWX�

ILJH +DXSWDFKVHQWUDQVIRUPDWLRQ� DQ GHUHQ %HJLQQ GLH (UPLWWOXQJ HLQHU PLWWOHUHQ .R�

YDULDQ]PDWUL[ >+RUQHU XQG 0�OOOHU� ����� 5XVNH� ����@ VWHKW� ,Q GLHVHU VRJ� ,QWHUNODV�

VHQPDWUL[ VLQG GLH .ODVVHQVWUHXXQJHQ XP GHQ 0LWWHOZHUW ]XVDPPHQJHID�W� GXUFK

HLQH OLQHDUH $EELOGXQJ ZLUG VLH LQ GLH (LQKHLWVPDWUL[ �EHUI�KUW� 'LH YHUZHQGHWH $EELO�

GXQJVPDWUL[ % ZLUG DXV GHQ (LJHQYHNWRUHQ XQG (LJHQZHUWHQ GHU ,QWHUNODVVHQPDWUL[

EHUHFKQHW >1LHEOLQJ� ����@� $XI GLHVH :HLVH ZHUGHQ 0HUNPDOVUlXPH PLW DXVJH�

SUlJWHQ ULFKWXQJVDEKlQJLJHQ 6WUHXXQJHQ GHU .ODVVHQ LQ KRPRJHQH 0HUNPDOVUlXPH

�EHUI�KUW� 'LHV LVW QRWZHQGLJ� GD GHU $EVWDQG GHU .ODVVHQPLWWHOSXQNWH QXU XQWHU %H�

U�FNVLFKWLJXQJ GHU .ODVVHQVWUHXXQJHQ HLQ DXVVDJHNUlIWLJHV 0D� I�U GLH 7UHQQEDUNHLW
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GHU .ODVVHQ LVW� 6ROOHQ SUREHQVSH]LILVFKH 0HUNPDOH JHZRQQHQ ZHUGHQ� GLH LQYDULDQW

JHJHQ�EHU GHQ $QDO\WNRQ]HQWUDWLRQHQ VLQG� ZHUGHQ GLH JHPLWWHOWHQ ,QWHQVLWlWVZHUWH

PLWWHOV 'LYLVLRQ GXUFK GLH 6XPPH GHU 0LWWHOZHUWH HLQHU .ODVVH QRUPLHUW�

$QVFKOLH�HQG ZLUG GLH +DXSWDFKVHQWUDQVIRUPDWLRQ PLW GHQ QDFK P



 P � % PRGLIL�

]LHUWHQ .ODVVHQPLWWHOSXQNWH GXUFKJHI�KUW� 0DQ HUKlOW GLH JHPl� LKUHV ,QIRUPDWLRQV�

JHKDOWHV VRUWLHUWHQ WUDQVIRUPLHUWHQ 0HUNPDOVYHNWRUHQ� %HL QRUPDOYHUWHLOWHQ 0HUN�

PDOVYHNWRUHQ HQWKDOWHQ EHL Q 6WRIINODVVHQ GLH HUVWHQ Q�� 0HUNPDOVYHNWRUHQ GLH YROO�

VWlQGLJH ,QIRUPDWLRQ� GLH DXFK LP JHVDPWHQ 'DWHQVDW] HQWKDOWHQ VLQG >+RUQHU

XQG 0�OOHU� ����@� 0LW GHQ .RPSRQHQWHQ DXI GHU HUVWHQ +DXSWDFKVH ZLUG GLH EHVWH

7UHQQXQJ HUUHLFKW�

'LH =XRUGQXQJ HLQHV XQEHNDQQQWHQ 0XVWHUV ]X EHNDQQWHQ .ODVVHQ HUIROJW DQKDQG

GHU (UPLWWOXQJ GHU 0DKDODQRELVGLVWDQ]� :LH EHUHLWV HUZlKQW KDQGHOW HV VLFK GDEHL

XP HLQ 'LVWDQ]PD�� EHL GHP ]XU %HVWLPPXQJ GHU .ODVVLILNDWLRQVJUHQ]HQ GLH 6WUHX�

XQJ GHU HLQ]HOQHQ .ODVVHQ EHU�FNVLFKWLJW ZLUG�

��� 9DOLGLHUXQJ GHU 6WUDWHJLH DP =ZHLNRPSRQHQWHQ�0RGHOOV\VWHP

,P IROJHQGHQ ZLUG GLH 7DXJOLFKNHLW GHU 6WUDWHJLH DP =ZHLNRPSRQHQWHQ�0RGHOOV\VWHP

��'HFHQ�/LPRQHQ GHPRQVWULHUW� 'D]X ZXUGHQ YLHU ELQlUH 0LVFKXQJHQ DXV ��'HFHQ

XQG /LPRQHQ LQ XQWHUVFKLHGOLFKHQ 0LVFKXQJVYHUKlOWQLVVHQ KHUJHVWHOOW �7DE� 9����

7DE� 9��� =XVDPPHQVHW]XQJ ELQlUHU 0LVFKXQJHQ DXV ��'HFHQ XQG /LPRQHQ

�*HZLFKWVSUR]HQWH�

0LVFKXQJ 1U� ��'HFHQ /LPRQHQ

� ���� ����

� ���� ����

� ���� ����

� ���� ����

'LH SK\VLNDOLVFK�FKHPLVFKHQ (LJHQVFKDIWHQ EHLGHU 9HUELQGXQJHQ VLQG LQ 7DEHOOH 9��

DXIJHI�KUW�
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7DE� 9��� 3K\VLNDOLVFK�FKHPLVFKH (LJHQVFKDIWHQ YRQ ��'HFHQ XQG /LPRQHQ

9HUELQGXQJ 0
U

�J�PRO�

'DPSIGUXFN EHL 7 �� �&

�PEDU�

��'HFHQ ������ �����

/LPRQHQ ������ �����

=XU 'XUFKI�KUXQJ GHU +6�*&�),'� DOV DXFK GHU 6HQVRU�06�0HVVXQJHQ ZXUGHQ LQ

HLQHP 3UREHQIOlVFKFKHQ �� PJ GHU IO�VVLJHQ 0LVFKXQJ DXI ��� J ZDVVHUIUHLHV .LH�

VHOJHO �� 6WXQGHQ EHL ��� �& DXVJHJO�KW� DXIJHEUDFKW� $QVFKOLH�HQG ZXUGH GDV 3UR�

EHQIOlVFKFKHQ ��PLQ EHL HLQHU )UHTXHQ] YRQ ��PLQ�� JHVFK�WWHOW� XP GLH 6XEVWDQ�

]HQ JOHLFKPlVVLJ DXI GLH 0DWUL[ DXI]XEULQJHQ� 0LW ��PJ ZDU GLH YRUJHOHJWH 6XE�

VWDQ]PHQJH VR JHZlKOW� GD� GLH .RQ]HQWUDWLRQ YRQ ��'HFHQ XQG /LPRQHQ LQ GHU

*DVSKDVH EHL HLQHU 7KHUPRVWDWLVLHUXQJ YRQ ��PLQ EHL �� �& I�U HLQH 'LUHNWLQMHNWLRQ

LP )XOO�6FDQ�0RGXV LP 6FDQ�%HUHLFK ������ DPX DXVUHLFKWH�

����� %HVWLPPXQJ GHU +HDGVSDFH]XVDPPHQVHW]XQJ

'LH PLWWHOV +6�*&�),' MHZHLOV HUPLWWHOWH =XVDPPHQVHW]XQJ GHV 'DPSIUDXPV LVW LQ

QDFKVWHKHQGHU 7DEHOOH 9�� DXIJHI�KUW�

7DE� 9��� =XVDPPHQVHW]XQJ GHV .RSIUDXPJDVHV GHU ELQlUHU 0LVFKXQJHQ ��'HFHQ�/LPRQHQ

0LVFKXQJ 1U� ��'HFHQ /LPRQHQ

� ���� r ���� ��� r ����

� ���� r ���� ���� r ����

� ���� r ���� ���� r ����

� ���� r ���� ���� r ����
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����� $XVZDKO GHV 6HQVRUDUUD\V

(V ZXUGHQ ]ZHL 6HWV YRQ MHZHLOV YLHU )UDJPHQWLRQHQ DXVJHZlKOW� ZHOFKH ]XU 'LVNUL�

PLQLHUXQJ GHU ELQlUHQ 0LVFKXQJHQ KHUDQJH]RJHQ ZXUGHQ�

$XVZDKO � HQWKLHOW GLH )UDJPHQWLRQHQ P�] ��� P�] ��� P�] �� XQG P�] ��� 1HEHQ

GHP I�U ��'HFHQ W\SLVFKHQ )UDJPHQWLRQ P�] �� ZDU PLW P�] �� HLQ I�U /LPRQHQ FKD�

UDNWHULVWLVFKHV )UDJPHQWLRQ YHUWUHWHQ� 'DU�EHUKLQDXV ZDUHQ P�] �� XQG P�] �� HQW�

KDOWHQ� ZHOFKH LQ GHQ 0DVVHQVSHNWUHQ EHLGHU 5HLQVXEVWDQ]HQ PLW HLQHU UHODWLYHQ ,Q�

WHQVLWlW YRQ FD� ��� YRUNRPPHQ�

$XVZDKO � XPID�WH GLH )UDJPHQWLRQHQ P�] ��� P�] ��� P�] �� XQG P�] ���� 'DPLW

EHVWDQG GDV $UUD\ DXV ]ZHL )UDJPHQWLHUXQJVSURGXNWHQ YRQ ��'HFHQ �P�] �� XQG

P�] ���� ZHOFKH LP 6SHNWUXP YRQ /LPRQHQ QXU YHUQDFKOlVVLJEDU NOHLQH ,QWHQVLWlW EH�

VLW]HQ� 'LH ,RQHQ P�] �� XQG P�] ��� VLQG W\SLVFKH /LPRQHQ�)UDJPHQWH� GLH PLW ,Q�

WHQVLWlWHQ ����� LP 6SHNWUXP YRQ ��'HFHQ YRUNRPPHQ �7DE� 9���

7DE� 9��� 3UR]HQWXDOHU $QWHLO GHU )UDJPHQWLRQHQ LQ GHQ 0DVVHQVSHNWUHQ YRQ ��'HFHQ XQG

/LPRQHQ� )UDJPHQWLRQHQ GHU $XVZDKO � VLQG JUDX XQWHUOHJW� )UDJPHQWLRQHQ GHU $XV�

ZDKO � VLQG IHWW JHGUXFNW

P�] ��'HFHQ /LPRQHQ

�� ���� �����

�� ���� ���

�� ���� ���

�� � ����

�� ���� ���

��� � ����

����� 6HQVRUPHVVXQJHQ XQG 0XVWHUHUNHQQXQJ

'LH 6LJQDOPXVWHU GHU QRUPLHUWHQ ,QWHQVLWlWHQ� GLH I�U GLH )UDJPHQWLRQHQ�$UUD\V DXV

P�] ��� P�] ��� P�] �� XQG P�] �� �$UUD\ �� E]Z� P�] ��� P�] ��� P�] �� XQG

P�] ��� �$UUD\ �� DXIJH]HLFKQHW ZXUGHQ� VLQG LQ 7DEHOOH 9�� E]Z� 7DEHOOH 9�� DXI�

)UDJPHQWLRQHQ�$UUD\�

)UDJPHQWLRQHQ�$UUD\ �
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��

JHI�KUW� GLH UHVXOWLHUHQGHQ 6LJQDOPXVWHU VLQG LQ $EE� 9�� E]Z� $EE� 9�� GDUJHVWHOOW�

'LH ]XJHK|ULJHQ 0HUNPDOVUlXPH ILQGHQ VLFK LQ $EE� 9�� XQG $EE� 9���

'LH 6LJQDOYHNWRUHQ GHU ELQlUHQ 0LVFKXQJHQ XQWHUVFKLHGOLFKHU =XVDPPHQVHW]XQJ

ELOGHQ *UXSSHQ� GLH LP 0HUNPDOVUDXP UlXPOLFK NODU YRQHLQDQGHU JHWUHQQW VLQG� 'LHV

ZLUG LQ GHU JUDSKLVFKHQ 'DUVWHOOXQJ GHU �� XQG �� +DXSWNRPSRQHQWH �$EE� 9�� XQG

$EE� 9��� DQVFKDXOLFK� 'LHV WULIIW VRZRKO I�U GDV )UDJPHQWLRQHQ�$UUD\ P�] ���������

�� DOV DXFK I�U GDV $UUD\ P�] ������������ ]X�

7DE� 9��� 1RUPLHUWH 6LJQDOPXVWHU I�U )UDJPHQWLRQHQ�$UUD\ P�] �����������

��$QWHLOH� UHODWLYH 6WDQGDUGDEZHLFKXQJ

0LVFKXQJ 1U� P�] �� P�] �� P�] �� P�] ��

� ���� r ��� ���� r ��� ���� r ��� ��� r ���

� ���� r ��� ���� r ��� ���� r ��� ���� r ���

� ���� r ��� ���� r ��� ���� r ��� ���� r ���

� ���� r ��� ���� r ��� ���� r ��� ���� r ���

7DE� 9��� 1RUPLHUWH 6LJQDOPXVWHU I�U )UDJPHQWLRQHQ�$UUD\ P�] ������������

��$QWHLOH� UHODWLYH 6WDQGDUGDEZHLFKXQJ

0LVFKXQJ 1U� P�] �� P�] �� P�] �� P�] ���

� ���� r ��� ���� r ��� ��� r ��� ��� r ���

� ���� r ��� ���� r ��� ���� r ��� ��� r ���

� ���� r ��� ���� r ��� ���� r ��� ��� r ���

� ���� r ��� ���� r ��� ���� r ��� ���� r ���
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��

�� +DXSWDFKVH

$EE� 9��� 'LVNULPLQDQ]HEHQH I�U )UDJPHQWLRQHQ�$UUD\ �
�P�] ������������� ELQlUH 0LVFKXQJHQ ���

$EE� 9��� 1RUPLHUWH 6LJQDOPXVWHU ELQlUHU 0LVFKXQJHQ

��'HFHQ�/LPRQHQ ± $UUD\ �

1
R
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LH
UW
H
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WH
Q
V
LW
l
W
��

�
�
�
+
D
X
S
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F
K
V
H

0LVFKXQJ � 0LVFKXQJ � 0LVFKXQJ � 0LVFKXQJ �

�

�

�

�

�

��

��

��

��

��

��

��

P�] �� P�] �� P�] �� P�] ��
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��

�� +DXSWDFKVH

$EE� 9��� 'LVNULPLQDQ]HEHQH I�U )UDJPHQWLRQHQ�$UUD\ �
�P�] �������������� ELQlUH 0LVFKXQJHQ ���

$EE� 9��� 1RUPLHUWH 6LJQDOPXVWHU ELQlUHU 0LVFKXQJHQ
��'HFHQ�/LPRQHQ ± $UUD\ �

1
R
UP

LH
UW
H
,Q
WH
Q
V
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l
W
��

�
�
�
+
D
X
S
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F
K
V
H

�

��

��

��

��

��

��

��

P�] �� P�] �� P�] �� P�] ���

0LVFKXQJ � 0LVFKXQJ � 0LVFKXQJ � 0LVFKXQJ �

�
�

�

�
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��

����� 5HFKQHULVFKH +HUOHLWXQJ GHV 6LJQDOPXVWHUV ² $EVLFKHUXQJ GHU 0H��

HUJHEQLVVH

7DE� 9��� %HUHFKQHWHV 6LJQDOPXVWHU I�U 7DE� 9��� %HUHFKQHWHV 6LJQDOPXVWHU I�U

$UUD\ � ² P�] ����������� $UUD\ � ² P�] ������������

9HUJOHLFKW PDQ GLH QRUPLHUWHQ ,QWHQVLWlWHQ� GLH DXI %DVLV GHU JHPHVVHQHQ ,QWHQVL�

WlWHQ EHUHFKQHW ZXUGHQ� PLW GHQ QDFK �,,,��� EHUHFKQHWHQ :HUWHQ �7DE� 9�� XQG 7DE�

9���� Ol�W VLFK )ROJHQGHV DXVVDJHQ�

%HL DOOHQ )UDJPHQWLRQHQ GHU $QRUGQXQJ � �P�] ������������ ]HLJWHQ EHUHFKQHWH XQG

JHPHVVHQH :HUWH LP 5DKPHQ GHU 6WDQGDUGDEZHLFKXQJ JXWH hEHUHLQVWLPPXQJ� 0LW

$XVQDKPH YRQ 0LVFKXQJ � ZDUHQ GLH UHODWLYHQ 6WDQGDUGDEZHLFKXQJHQ GHU QRU�

PLHUWHQ ,QWHQVLWlWHQ NOHLQHU DOV ��� 'LH GXUFK 0LVFKXQJ � GHILQLHUWH .ODVVH ZLHV GLH

JU|�WH 6WUHXXQJ GHU 6LJQDOK|KHQ DXI�

%HL GHQ )UDJPHQWLRQHQ GHV $UUD\V � �P�] ������������� ZDU GLH hEHUHLQVWLPPXQJ

]ZLVFKHQ GHQ LP ([SHULPHQW HUPLWWHOWHQ XQG GHQ QDFK �,,,��� EHUHFKQHWHQ :HUWHQ

GHXWOLFK VFKOHFKWHU� 'LH UHODWLYHQ 6WDQGDUGDEZHLFKXQJHQ GHU ,QWHQVLWlWHQ ODJHQ OHGLJ�

OLFK EHL GHQ )UDJPHQWLRQHQ GHU 0LVFKXQJ � XQWHU ��� EHVRQGHUV VWDUNH 6WUHXXQJ

YRQ !�� ]HLJWHQ GLH I�U /LPRQHQ W\SLVFKHQ )UDJPHQWLRQHQ P�] �� XQG P�] ��� I�U

GLH 0LVFKXQJHQ � XQG �� 'LH 6LJQDOK|KHQ GHU GXUFK 0LVFKXQJ � GHILQLHUWHQ .ODVVH

ZLHVHQ DXFK GLH JU|�WH 6WUHXXQJ DXI�

$XJHQIlOOLJ VLQG GLH KRKHQ 6WDQGDUGDEZHLFKXQJHQ EHL )UDJPHQWLRQHQ PLW JHULQJHU

DEVROXWHU 0H�LQWHQVLWlW� 'D GDV PH�WHFKQLVFK EHGLQJWH 5DXVFKHQ DXI DOOHQ 0DV�

VHQVSXUHQ SUDNWLVFK JOHLFK JUR� LVW� I�KUW GLHV EHL )UDJPHQWLRQHQ NOHLQHU ,QWHQVLWlW ]X

K|KHUHQ UHODWLYHQ 6WDQGDUGDEZHLFKXQJHQ DOV EHL LQWHQVLWlWVVWDUNHQ )UDJPHQWLRQHQ�

$P GHXWOLFKVWHQ LVW GLHVHU (IIHNW EHL 0LVFKXQJ � I�U GDV /LPRQHQ�W\SLVFKH )UDJPHQ�

WLRQ P�] �� ]X VHKHQ� 'HU QLHGULJH $QWHLO YRQ /LPRQHQ LP +HDGVSDFH ������� ]X�

0L[ P�] �� P�] �� P�] �� P�] ���

� ���� ���� ��� ���

� ���� ���� ���� ���

� ���� ���� ���� ����

� ���� ���� ���� ����

0L[ P�] �� P�] �� P�] �� P�] ��

� ���� ���� ���� ���

� ���� ���� ���� ����

� ���� ���� ���� ����

� ���� ���� ���� ����



9 (QWZLFNOXQJ HLQHU 6WUDWHJLH ]XU 8QWHUVXFKXQJ NRPSOH[HU 6WRIIJHPLVFKH

��

VDPPHQ PLW HLQHU Pl�LJ KRKHQ UHODWLYHQ ,QWHQVLWlW LP 0DVVHQVSHNWUXP GHU 5HLQ�

VXEVWDQ] ����� I�KUHQ KLHU ]X HLQHU GHXWOLFKHQ 6WUHXXQJ� *OHLFKHV WULIIW I�U GLH ,QWHQ�

VLWlW YRQ P�] ��� GHP %DVLV�3HDN LP 6SHNWUXP YRQ /LPRQHQ� ]X� $XIJUXQG GHU K|KH�

UHQ UHODWLYHQ ,QWHQVLWlW ���� �� LP /LPRQHQVSHNWUXP LVW GLH 6WUHXXQJ ]ZDU NOHLQHU DOV

EHL P�] ��� MHGRFK VLJQLILNDQW JU|�HU DOV EHL P�] �� E]Z� P�] ��� )UDJPHQWLRQHQ DXV

GHP 6SHNWUXP GHU +HDGVSDFH�+DXSWNRPSRQHQWHQ ��'HFHQ�

'LHVHU =XVDPPHQKDQJ NDQQ DOV P|JOLFKH (UNOlUXQJ I�U GLH VFKOHFKWH hEHUHLQVWLP�

PXQJ ]ZLVFKHQ GHQ EHUHFKQHWHQ XQG GHQ H[SHULPHQWHOO HUPLWWHOWHQ QRUPLHUWHQ ,Q�

WHQVLWlWVPXVWHUQ LQ $UUD\ � GLHQHQ� 'LH ,QWHQVLWlWHQ GHU EHLGHQ KRFKNRUUHOLHUWHQ /L�

PRQHQIUDJPHQWH P�] �� XQG P�] ��� VWUHXHQ LP )DOOH QLHGULJHU /LPRQHQ�.RQ]HQ�

WUDWLRQHQ �0L[ �� PLW ����� E]Z� ���� VR VWDUN� GD� GLHV ]X HLQHU GHXWOLFKHQ 9HU�

VFKLHEXQJ GHV JHVDPWHQ 6LJQDOPXVWHUV I�KUW� ,P )DOOH KRKHU /LPRQHQNRQ]HQWUDWLR�

QHQ LVW GLH 6WUHXXQJ GHXWOLFK JHULQJHU� VLH EHWUlJW OHGLJOLFK ���� E]Z� ����� 'LH PLW

���� E]Z� ����� VWDUNH 6WUHXXQJ GHU ,QWHQVLWlWHQ YRQ P�] �� XQG P�] ���� GLH EHL

HLQHP $QWHLO YRQ ����� /LPRQHQ �0LVFKXQJ �� DP +HDGVSDFH ]X EHREDFKWHQ ZDU�

NDQQ GDPLW DOOHUGLQJV QLFKW SODXVLEHO HUNOlUW ZHUGHQ�

%H]�JOLFK GHU 4XDOLWlW GHU 7UHQQXQJ N|QQHQ JHULQJI�JLJH 8QWHUVFKLHGH IHVWJHVWHOOW

ZHUGHQ� :LH DXV GHQ 0DWULFHV GHU 0DKDODQRELVDEVWlQGH �7DE� 9�� XQG 7DE� 9����

KHUYRUJHKW� LVW I�U GDV )UDJPHQWLRQHQ�$UUD\ � GLH (QWIHUQXQJ GHU GXUFK 0LVFKXQJ �

GHILQLHUWHQ .ODVVH ]X GHQ .ODVVHQ GHU �EULJHQ 0LVFKXQJHQ JU|�HU DOV I�U GDV )UDJ�

PHQWLRQHQ�$UUD\ �� *OHLFKHV JLOW I�U GLH GXUFK 0LVFKXQJ � GHILQLHUWH .ODVVH� ZlKUHQG

GLH GXUFK 0LVFKXQJ � GHILQLHUWH .ODVVH LP )UDJPHQWLRQHQ�$UUD\ � HLQHQ JHULQJHUHQ

$EVWDQG ]X DOOHQ �EULJHQ .ODVVHQ DXIZHLVW DOV LP )UDJPHQWLRQHQ�$UUD\ �� 'LH 4XD�

OLWlW GHU 7UHQQXQJ LVW LP )DOO GHU $QRUGQXQJ � GDKHU JHULQJI�JLJ EHVVHU DOV LP )DOO

GHU $QRUGQXQJ ��
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��

7DE� 9��� 0DKDODQRELVDEVWDQG GHU .ODVVHQPLWWHOSXQNWH

)UDJPHQWLRQHQ�$UUD\ � �P�] ������������

0LVFKXQJ � 0LVFKXQJ � 0LVFKXQJ � 0LVFKXQJ �

0LVFKXQJ � � ����� ����� �����

0LVFKXQJ � ���� � ����� �����

0LVFKXQJ � ����� ����� � �����

0LVFKXQJ � ����� ����� ���� �

7DE� 9���� 0DKDODQRELVDEVWDQG GHU .ODVVHQPLWWHOSXQNWH

)UDJPHQWLRQHQ�$UUD\ � �P�] �������������

0LVFKXQJ � 0LVFKXQJ � 0LVFKXQJ � 0LVFKXQJ �

0LVFKXQJ � � ����� ����� �����

0LVFKXQJ � ���� � ����� �����

0LVFKXQJ � ����� ����� � �����

0LVFKXQJ � ���� ����� ����� �

����� =XVDPPHQIDVVXQJ

'HU 'DPSIUDXP �EHU YLHU ELQlUHQ 0LVFKXQJHQ DXV ��'HFHQ XQG /LPRQHQ LQ XQWHU�

VFKLHGOLFKHQ 0LVFKXQJVYHUKlOWQLVVHQ ZXUGH MHZHLOV RKQH 7UHQQXQJ LQV 0DV�

VHQVSHNWURPHWHU �EHUI�KUW� $XV GHP )XOO�6FDQ�0DVVHQVSHNWUXP ZXUGHQ GLH ,QWHQ�

VLWlWHQ GHU )UDJPHQWLRQHQ P�] ��� P�] ��� P�] ��� P�] ��� P�] �� XQG P�] ��� DXV�

JHZlKOW� hEHU GLH EHLGHQ .RPELQDWLRQHQ GHU ,RQHQ P�] ��� P�] ��� P�] ��� P�] ��

XQG P�] ��� P�] ��� P�] ��� P�] ��� ZXUGH HLQH MHZHLOV YLHUGLPHQVLRQDOH $QRUGQXQJ

GHILQLHUW� 'LH 6LJQDOLQWHQVLWlWHQ GLHVHU MHZHLOV YLHU )UDJPHQWLRQHQ ELOGHWHQ 6LJQDO�

PXVWHU� ZHOFKH FKDUDNWHULVWLVFK I�U GLH =XVDPPHQVHW]XQJ GHU 0LVFKXQJHQ ZDUHQ�

0LW +LOIH GHU +DXSWNRPSRQHQWHQDQDO\VH ZXUGHQ GLH ELQlUHQ 0LVFKXQJHQ DOV 'DWHQ�

JUXSSHQ DXI HLQHU 'LVNULPLQDQ]HEHQH GDUJHVWHOOW� 'LH *UXSSHQ XQWHUVFKLHGOLFKHU 0L�

VFKXQJHQ VWHOOWHQ VLFK DXI GHU 'LVNULPLQDQ]HEHQH DOV UlXPOLFK VHSDULHUWH %HUHLFKH

�(OOLSVHQ� GDU� :XUGHQ GHU 'LVNULPDQ]DQDO\VH GLH QRUPLHUWHQ ,QWHQVLWlWHQ GHU )UDJ�

PHQWLRQHQ ]XJUXQGHJHOHJW� HLJQHWHQ VLFK GLH EHLGHQ )UDJPHQWLRQHQ�$UUD\V P�] ���

�������� XQG P�] ������������ LQ JOHLFKHU :HLVH ]XU ,GHQWLIL]LHUXQJ GHU XQ�

WHUVXFKWHQ 0LVFKXQJHQ�



9, (LQVDW] GHV 06�6HQVRUV )HWWYHUGHUE

��

9, (LQVDW] GHV 06�6HQVRUV ]XU 8QWHUVXFKXQJ YRQ /HEHQVPLWWHOQ XQG /H�

EHQVPLWWHOEHGDUIVJHJHQVWlQGHQ

�� 1DFKZHLV GHV )HWWYHUGHUEV

��� (LQOHLWXQJ

6SHLVHIHWWH EHVWHKHQ ]XP �EHUZLHJHQGHQ 7HLO DXV 7ULDF\OJO\FHULGHQ PLW ]XP 7HLO

HUKHEOLFKHQ 8QWHUVFKLHGHQ LQ GHU )HWWVlXUH]XVDPPHQVHW]XQJ� 'HU *HKDOW DQ %H�

JOHLWVWRIIHQ ZLH $F\OOLSLGHQ �3KRVSKR� XQG *O\NROLSLGH� XQG %HVWDQGWHLOHQ GHV 8QYHU�

VHLIEDUHQ �.RKOHQZDVVHUVWRIIH� 6WHULQH� 7RFRSKHUROH� &DURWLQRLGH� LVW NOHLQHU DOV ���

:HLVW GLHVH 0DVVH EHL 5DXPWHPSHUDWXU IHVWH RGHU KDOEIHVWH .RQVLVWHQ] DXI� EH�

]HLFKQHW PDQ VLH DOV )HWW� ,VW VLH IO�VVLJ� VSULFKW PDQ YRQ HLQHP gO� ,Q EH]XJ DXI GLH

+HUNXQIW XQWHUVFKHLGHW PDQ ]ZLVFKHQ WLHULVFKHQ )HWWHQ �5LQGHUWDOJ� +DPPHOWDOJ�

6FKZHLQHVFKPDO]� *lQVHVFKPDO]� 6HHWLHU|OH� XQG SIODQ]OLFKHQ )HWWHQ� +LHU VLQG QH�

EHQ HLQHU 9LHO]DKO YRQ 6DPHQIHWWHQ �X� D� 6RQQHQEOXPHQ�� 0DLVNHLP�� 6RMD�� (UG�

QX��� :DOQX��� 5DSV�� 6HVDP�� 6DIORU�� /HLQ� XQG .�UELVNHUQ|O� .RNRV�� 3DOPNHUQ�

XQG %DEDVVXIHWW VRZLH .DNDREXWWHU� DXFK )UXFKWIOHLVFKIHWWH ZLH 2OLYHQ� XQG 3DOP|O

YRQ JUR�HU ZLUWVFKDIWOLFKHU %HGHXWXQJ� 'LH :HOWIHWWHU]HXJXQJ SIODQ]OLFKHU )HWWH EH�

WUXJ EHUHLWV LP -DKU ���� FD� �� 0LOOLRQHQ 7RQQHQ >%HOLW] XQG *URVFK� ����D@�

:lKUHQG GHU *HZLQQXQJ XQG 9HUDUEHLWXQJ� KDXSWVlFKOLFK MHGRFK LP 9HUODXI GHU /D�

JHUXQJ ILQGHQ LQ 6SHLVHIHWWHQ 9HUlQGHUXQJHQ VWDWW� GLH GLH VHQVRULVFKH 4XDOLWlW GLH�

VHV /HEHQVPLWWHOV EHHLQIOXVVHQ� 'LH HQ]\PDWLVFKH 6SDOWXQJ YRQ 7ULDF\OJO\FHULGHQ

GXUFK /LSDVHQ I�KUW ]XU )UHLVHW]XQJ YRQ DURPDZLUNVDPHQ )HWWVlXUHQ� %HL GHU /LSLG�

SHUR[LGDWLRQ �$XWR[LGDWLRQ XQG /LSR[LJHQDVH�.DWDO\VH� ZHUGHQ GLH DP $XIEDX GHU

7ULDF\OJO\FHULGH EHWHLOLJWHQ XQJHVlWWLJWHQ )HWWVlXUHQ ]XlFKVW ]X +\GURSHUR[LGHQ R[L�

GLHUW� %HLP =HUIDOO GHU LQVWDELOHQ 0RQRK\GURSHUR[LGH HQWVWHKW HLQH 9LHO]DKO IO�FKWLJHU

6HNXQGlUSURGXNWH� ZHOFKH LQ ]DKOUHLFKHQ 8QWHUVXFKXQJHQ EHUHLWV LGHQWLIL]LHUW XQG

TXDQWLIL]LHUW ZXUGHQ >%DGLQJV� ����� )RUVV� ����� )UDQNHO� ����� *URVFK� �����

*URVFK� ����@�

8QWHU GHQ JHELOGHWHQ IO�FKWLJHQ 2[LGDWLRQVSURGXNWHQ EHILQGHQ VLFK YLHOH 1HEHQ� XQG

6SXUHQNRPSRQHQWHQ� GLH DXIJUXQG LKUHU QLHGULJHQ *HUXFKV� XQG *HVFKPDFNV�

VFKZHOOH DOV +DXSWXUVDFKH I�U GLH LP 9HUODXI GHU $XWR[LGDWLRQ YRQ /LQROVlXUH DXI�

WUHWHQGHQ� YRP 9HUEUDXFKHU QHJDWLY EHZHUWHWHQ $URPDYHUlQGHUXQJHQ DQJHVHKHQ
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ZHUGHQ >%DGLQJV� ����� *URVFK� ����� 0HMERRP XQG -RQJHQRWWHU� ����� +DOO XQG

$QGHUVVRQ� ����D� 'L[RQ XQG +DPPRQG� ����@� $X�HUGHP ZLUG HLQH JHULQJH =DKO

YRQ +DXSWNRPSRQHQWHQ ZLH 3HQWDQ� 3HQWDQDO� +H[DQDO� ��=�2FWHQDO XQG ��(�1RQH�

QDO JHELOGHW �7DE� 9,���� 2EZRKO GLHVH 9HUELQGXQJHQ YHUJOHLFKVZHLVH KRKH *HUXFKV�

XQG *HVFKPDFNVVFKZHOOHQ�:HUWH EHVLW]HQ� VROOHQ +H[DQDO� ��=�2FWHQDO XQG ��(�

1RQHQDO DXIJUXQG LKUHU KRKHQ '�:HUWH YRU DOOHP LQ HLQHP IU�KHQ 6WDGLXP GHU /LSLG�

SHUR[LGDWLRQ DP $XIWUHWHQ YRQ $URPDGHIHNWHQ EHWHLOLJW VHLQ >8OOULFK XQG *URVFK�

����@� 'LH +DXSWNRPSRQHQWH 3HQWDQ LVW KLHU ZHGHU JHUXFKV� QRFK JHVFKPDFNVDNWLY�

VLH NDQQ MHGRFK DOV ,QGLNDWRU I�U IRUWVFKUHLWHQGH /LSLGSHUR[LGDWLRQ KHUDQJH]RJHQ ZHU�

GHQ�

$QDO\WLVFKH 9HUIDKUHQ� PLW GHUHQ +LOIH GHU 2[LGDWLRQV]XVWDQG HLQHV SIODQ]OLFKHQ gOV

DXI *UXQGODJH GHV 9RUKDQGHQVHLQV E]Z� GHU .RQ]HQWUDWLRQ GHU VWlUNVWHQ *HUXFKV�

VWRIIH EHZHUWHW ZHUGHQ VROO� VLQG XPVWlQGOLFK XQG ]HLWDXIZHQGLJ� 'D GLHVH 9HUELQ�

GXQJHQ QXU LQ VHKU QLHGULJHQ .RQ]HQWUDWLRQHQ YRUOLHJHQ� P�VVHQ VLH QDFK LKUHU ([�

WUDNWLRQ DQJHUHLFKHUW ZHUGHQ� ZDV GLH $QZHQGXQJ YRQ ]� %� 6lXOHQFKURPDWRJUDSKLH

RGHU 0LNURGHVWLOODWLRQ QRWZHQGLJ PDFKW >8OOULFK XQG *URVFK� ����� *XWK XQG *URVFK�

����@� 'D VLH DX�HUGHP VHKU QLHGULJH *DV�gO�9HUWHLOXQJVNRHIIL]LHQWHQ DXIZHLVHQ

>+DOO XQG $QGHUVVRQ� ����E@� LVW GLH 9HUZHQGXQJ GHU VWDWLVFKHQ +HDGVSDFH�7HFKQLN

QLFKW VLQQYROO�

6WDWWGHVVHQ ZXUGH GLH 9HUZHQGXQJ YRQ 3HQWDQ� 3HQWDQDO XQG +H[DQDO DOV ,QGLNDWR�

UHQ I�U GHQ 2[LGDWLRQV]XVWDQG SIODQ]OLFKHU gOH YRUJHVFKODJHQ >6FKRO] XQG 3WDN�

����� (YDQV HW DO�� ����� 'XSX\ HW DO�� ����� :DUQHU HW DO�� ����@� 2EZRKO GLHVH

9HUELQGXQJHQ QLFKW XUVlFKOLFK I�U GDV =XVWDQGHNRPPHQ GHV UDQ]LJHQ $URPDGHIHNWV

YHUDQWZRUWOLFK VLQG� YHUOlXIW LKUH %LOGXQJ SDUDOOHO ]XU (QWVWHKXQJ GHU 9HUELQGXQJHQ�

GLH GDI�U YHUDQWZRUWOLFK JHPDFKW ZHUGHQ� 'D GLHVH QLFKW DURPDZLUNVDPHQ ,QKDOWV�

VWRIIH DX�HUGHP LQ .RQ]HQWUDWLRQHQ YRUOLHJHQ� GLH GLH 9HUZHQGXQJ GHU VWDWLVFKHQ

+HDGVSDFH�7HFKQLN HUP|JOLFKHQ� HLJQHQ VLH VLFK DOV *UXQGODJH ]XU (QWZLFNOXQJ HL�

QHV 6FUHHQLQJ�9HUIDKUHQV� XP GHQ 2[LGDWLRQV]XVWDQG YRQ 6SHLVH|OHQ PLW +LOIH GHV

06�6HQVRUV ]X EHXUWHLOHQ�
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9, (LQVDW] GHV 06�6HQRUV )HWWYHUGHUE

��

'LHVHV 9HUIDKUHQ N|QQWH GLH LQ GHU LQGXVWULHOOHQ 3UD[LV HLQJHVHW]WHQ XQVSH]LILVFKHQ

VXPPDULVFKHQ 7HVWV ZLH GLH %HVWLPPXQJ GHU %HQ]LGLQ� >+ROP HW DO�� ����@ E]Z� GHU

$QLVLGLQ]DKO >+ROP� ����@� GLH 7HVWV XQWHU =XKLOIHQDKPH GHU ,QIUDURWVSHNWURVNRSLH

>2·&RQQRU� ����@� GLH (UPLWWOXQJ GHU 3HUR[LG]DKO >:KHHOHU� ����� *UD\� ����D@ RGHU

GHQ 7KLREDUELWXUVlXUHWHVW >*UD\� ����E@ DEO|VHQ�

��� (QWZLFNOXQJ GHU 0H�PHWKRGH I�U GHQ 06�6HQVRU

)�U GLH (QWZLFNOXQJ HLQHU 6HQVRU�06�0HWKRGH ]XP 1DFKZHLV GHV )HWWYHUGHUEV ZXU�

GHQ KDQGHOV�EOLFKHV 6RQQHQEOXPHQ� XQG :DOQX�|O YHUZHQGHW� 'DEHL VWDQG QHEHQ

6RQQHQEOXPHQ|O PLW KDQGHOV�EOLFKHP )ULVFKHJUDG DXFK HLQ QLFKW PHKU YHUNHKUV�

IlKLJHV 3URGXNW ]XU 9HUI�JXQJ� GHVVHQ 0LQGHVWKDOWEDUNHLWVGDWXP ]XP 8QWHU�

VXFKXQJV]HLWSXQNW EHUHLWV �� 0RQDWH �EHUVFKULWWHQ ZDU� 8P ]X NOlUHQ� RE PLWWHOV GHU

HQWZLFNHOWHQ 0H�PHWKRGH VRUWHQW\SLVFKH 9HUlQGHUXQJHQ DQDO\WLVFK HUID�W ZHUGHQ

N|QQHQ� ZXUGH :DOQX�|O LQ GLH 6WXGLH PLWHLQEH]RJHQ� 1HEHQ GHP IULVFKHQ gO ZXU�

GHQ DXFK gOSUREHQ XQWHUVXFKW� GLH HLQHU ��� VRZLH ��VW�QGLJHQ WKHUPLVFKHQ 6WUHV�

VXQJ EHL ��� �& XQWHUZRUIHQ ZXUGHQ� =XU 'XUFKI�KUXQJ GHU 6WUH�YHUVXFKH ZXUGHQ

��PO +HDGVSDFH�)ODVFKHQ PLW � J gO EHVFKLFNW XQG EHL ��� �& �� K E]Z� �� K LP

7URFNHQVFKUDQN DXIEHZDKUW� 'LH QDFK GHU 0HWKRGH YRQ :KHHOHU ������ HUPLWWHOWHQ

3HUR[LG]DKOHQ �32=� XQG GLH )HWWVlXUH]XVDPPHQVHW]XQJHQ GHU 3UREHQ VLQG LQ

7DE� 9,�� DXIJHI�KUW�

7DE� 9,��� 3HUR[LG]DKOHQ XQG )HWWVlXUH]XVDPPHQVHW]XQJHQ GHU XQWHUVXFKWHQ 6SHLVH|OH

3UREH 32= XQJHVlWWLJWH )HWWVlXUH

gOVlXUH
����

/LQROVlXUH
����

/LQROHQVlXUH
����

, 6RQQHQEOXPHQ|O
XQEHKDQGHOW

���� �� ���� ����

,, 6RQQHQEOXPHQ|O
�0+' ������

���� �� ���� ����

,,, :DOQX�|O
XQEHKDQGHOW

���� ���� ���� ��

,9 :DOQX�|O
6WUH�ODJHUXQJ ��� K���� �&�

���� ���� ���� ��

9 :DOQX�|O
6WUH�ODJHUXQJ ��� K���� �&�

���� ���� ���� ��



9, (LQVDW] GHV 06�6HQRUV )HWWYHUGHUE

��

����� %HVWLPPXQJ GHU +HDGVSDFH]XVDPPHQVHW]XQJ

6RQQHQEOXPHQ� XQG :DOQX�|O XQWHUVFKHLGHQ VLFK GHXWOLFK LP *HKDOW DQ gOVlXUH�

/LQROVlXUH XQG /LQROHQVlXUH �7DE� 9,���� 'LH EHLP 9HUGHUE GLHVHU 6SHLVH|OH HQWVWH�

KHQGHQ IO�FKWLJHQ 6HNXQGlUSURGXNWH VLQG GDKHU KLQVLFKWOLFK $UW XQG .RQ]HQWUDWLRQ

VRZRKO VRUWHQW\SLVFK DOV DXFK FKDUDNWHULVWLVFK I�U EHVWLPPWH 6WDGLHQ GHU /LSLGSHU�

R[LGDWLRQ� 'LH MHZHLOLJH +HDGVSDFH]XVDPPHQVHW]XQJ GHU XQWHUVXFKWHQ 6SHLVH|OH�

HUPLWWHOW PLWWHOV +HDGVSDFH�*&�),'� VLQG LQ 7DEHOOH 9,�� DXIJHI�KUW�

7DE� 9,��� ��$QWHLOH GHU IO�FKWLJHQ ,QKDOWVVWRIIH LP .RSIUDXP �EHU 6RQQHQEOXPHQ� XQG :DO�

QX�|O LQ XQWHUVFKLHGOLFKHQ 2[LGDWLRQV]XVWlQGHQ

5, D 9HUELQGXQJ , ,, ,,, ,9 9

��� 3HQWDQ �����

����� SSP�

�����

����� SSP�

�����

�� ��� SSP�

�����

���� SSP�

�����

����� SSP�

��� ��3HQWHQ���RO � � � ���� ����

��� 3HQWDQDO � ���� ����� ���� ����

��� +HSWDQ � � ����� ���� ����

��� +H[DQDO� 2NWDQ ����� ����� ����� ����� ����

��� (���+H[HQDO � � � ���� ����

��� (���+HSWHQDO � � ����� ���� ����

,� 6RQQHQEOXPHQ|O� XQEHKDQGHOW
,,� 6RQQHQEOXPHQ|O� 0+' �����
,,,� :DOQX�|O� XQEHKDQGHOW
,9� :DOQX�|O� 6WUH�ODJHUXQJ ��� K���� �&�
9� :DOQX�|O� 6WUH�ODJHUXQJ ��� K���� �&�

D

5HWHQWLRQVLQGL]HV DXI .DSLOODUVlXOH '%��

,P .RSIUDXP �EHU UDQ]LJHP 6RQQHQEOXPHQ|O EHIDQGHQ VLFK QHEHQ 3HQWDQ DXFK

3HQWDQDO� +H[DQDO XQG 2NWDQ� 'HU .RSIUDXP �EHU IRUFLHUW JHDOWHUWHP :DOQXVV|O

ZXUGH GRPLQLHUW YRQ 3HQWDQ� ZHOFKHV EHL GHU $XWR[LGDWLRQ YRQ /LQROVlXUH HQWVWDQG�

:HLWHUKLQ ZDUHQ +H[DQDO� 3HQWDQDO� ��(�+HSWHQDO� +HSWDQ XQG (���+H[HQDO LQ ZH�



9, (LQVDW] GHV 06�6HQRUV )HWWYHUGHUE

��

VHQWOLFK JHULQJHUHQ .RQ]HQWUDWLRQHQ QDFKZHLVEDU� ��3HQWHQ���RO ZXUGH QXU LQ VWUH��

JHODJHUWHP :DOQX�|O JHIXQGHQ�

$OOH IO�FKWLJHQ 9HUELQGXQJHQ� GLH LP +HDGVSDFH QDFKZHLVEDU ZDUHQ� NRQQWHQ DOV

,QGLNDWRUHQ I�U GHQ 2[LGDWLRQV]XVWDQG GHU gOH KHUDQJH]RJHQ ZHUGHQ� 'DKHU ZXUGH

DXI GLH $XIQDKPH HLQHV ]HLWDXIJHO|VWHQ PDVVHQVSHNWURPHWULVFKHQ 3URILOV GHU 3UREH

LP 6,0�0RGXV YHU]LFKWHW�

����� $XVZDKO GHU )UDJPHQWLRQHQ I�U GDV 6HQVRUDUUD\

9RUDXVZDKO

'LH ]XU 8QWHUVFKHLGXQJ YRQ 6SHLVH|OHQ LQ XQWHUVFKLHGOLFKHQ 2[LGDWLRQV]XVWlQGHQ

]XQlFKVW YHUZHQGHWH )UDJPHQWLRQHQ�$QRUGQXQJ EHVWDQG DXV �� )UDJPHQWLRQHQ� (V

KDQGHOWH VLFK GDEHL XP P�] ��� P�] ��� P�] ��� P�] ��� P�] ��� P�] ��� P�] ���

P�] ��� P�] ��� P�] ��� P�] ��� P�] ��� P�] ��� P�] ��� P�] �� XQG P�] ��� 'LH ,Q�

WHQVLWlWHQ GLHVHU )UDJPHQWLRQHQ ZXUGHQ ZlKUHQG GHU 'LUHNWLQMHNWLRQ GHV .RSIUDXP�

JDVHV LP 6,0�9HUIDKUHQ DXIJH]HLFKHW� 'LH :DKO GHU )UDJPHQWLRQHQ HUIROJWH DXI %D�

VLV GHU 0DVVHQVSHNWUHQ GHU LQ 7DE� 9�� DXIJHI�KUWHQ 9HUELQGXQJHQ� 0LW $XVQDKPH

YRQ ��3HQWHQ���RO VLQG VLH HQWZHGHU GHU 6XEVWDQ]NODVVH GHU $OGHK\GH �JHVlWWLJW

E]Z� HLQIDFK XQJHVlWWLJW� RGHU GHU .ODVVH GHU .RKOHQZDVVHUVWRIIH �JHVlWWLJW� XQYHU�

]ZHLJW� ]X]XRUGQHQ�

'LH 0DVVHQVSHNWUHQ KRPRORJHU (LQ]HOVXEVWDQ]HQ �3HQWDQ� +HSWDQ� 2FWDQ E]Z�

��(�+H[HQDO� ��(�+HSWHQDO� HLQHU 6XEVWDQ]NODVVH ZHLVHQ LP +LQEOLFN DXI $UW XQG

,QWHQVLWlW GHU )UDJPHQWLRQHQ JUR�H bKQOLFKNHLW DXI� 'DKHU ZXUGH EHL GHU $XVZDKO

GHU )UDJPHQWLRQHQ GDUDXI JHDFKWHW� YHUELQGXQJVW\SLVFKH )UDJPHQWLRQHQ KRKHU ,Q�

WHQVLWlW LQ GDV $UUD\ HLQ]XEH]LHKHQ� 7DEHOOH 9,�� JLEW HLQH hEHUVLFKW �EHU GLH ,QWHQ�

VLWlWHQ GLHVHU �� )UDJPHQWLRQHQ LQ GHQ 0DVVHQVSHNWUHQ GHU +HDGVSDFH�,QKDOWV�

VWRIIH�
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9, (LQVDW] GHV 06�6HQVRUV )HWWYHUGHUE

��

(LQVFKUlQNXQJ GHU 9RUDXVZDKO

8P GLH =DKO GHU I�U HLQH QLFKW ZLOON�UOLFKH %LOGXQJ YRQ 2EMHNWJUXSSHQ QRWZHQGLJHQ

.DOLEUDWLRQVPHVVXQJHQ HLQ]XVFKUlQNHQ� ZDU HLQH 5HGXNWLRQ GHU 'LPHQVLRQDOLWlW GHV

6HQVRUDUUD\V QRWZHQGLJ� 'DKHU ZXUGHQ GLH HUPLWWHOWHQ 0H�GDWHQ HLQHU +DXSWNRP�

SRQHQWHQDQDO\VH XQWHU]RJHQ XQG GLH /DGXQJVZHUWH DOOHU �� )UDJPHQWLRQHQ HUPLWWHOW

�7DE� 9,���� 'DV 6HQVRUDUUD\ ZXUGH DXI GLH � )UDJPHQWLRQHQ PLW GHQ K|FKVWHQ /D�

GXQJVZHUWHQ EH]�JOLFK GHU HUVWHQ XQG ]ZHLWHQ +DXSWNRPSRQHQWH HLQJHVFKUlQNW�

'DV $UUD\� GDV VLFK VRPLW HUJDE� EHVWDQG DXV GHQ )UDJPHQWLRQHQ P�] ��� P�] ���

P�] �� P�] �� XQG P�] ��� 6LH VLQG LQ 7DEHOOH 9,�� JUDX XQWHUOHJW� 'XUFK GLH 5HGXN�

WLRQ GHU 'LPHQVLRQDOLWlW GHV $UUD\V DXI GLHVH KRFKVLJQLILNDQWHQ 6HQVRUHQ HQWVWDQG

NHLQ 9HUOXVW DQ 7UHQQVFKlUIH�

7DE� 9,�� /DGXQJVZHUWH GHU )UDJPHQWLRQHQ I�U ]ZHL +DXSWNRPSRQHQWHQ

P�] �� +DXSWNRPSRQHQWH �� +DXSWNRPSRQHQWH

�� �������� ���������

�� �������� ���������

�� �������� ��������

�� �������� ���������

�� �������� ���������

�� �������� ���������

�� �������� ��������

�� �������� ���������

�� �������� ���������

�� �������� ��������

�� �������� ��������

�� �������� ��������

�� �������� ���������

�� �������� ���������

�� �������� ���������

�� �������� ���������
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��

����� 6HQVRUPHVVXQJHQ XQG 0XVWHUHUNHQQXQJ

)�U GLH 'LVNULPLQDQ]DQDO\VH ZXUGHQ GLH ,QWHQVLWlWHQ GHU )UDJPHQWLRQHQ P�] ���

P�] ��� P�] �� P�] �� XQG P�] �� DXV GHQ HUPLWWHOWHQ 0H�GDWHLHQ DXVJHOHVHQ XQG

PLWWHOV +DXSWNRPSRQHQWHQDQDO\VH DXVJHZHUWHW� ,Q 7DE� 9,�� VLQG GLH ,QWHQVLWlWHQ GHU

)UDJPHQWLRQHQ P�] ��� P�] ��� P�] ��� P�] �� XQG P�] �� I�U GLH XQWHUVXFKWHQ

6SHLVH|OH HLQDQGHU JHJHQ�EHUJHVWHOOW� GLH QRUPLHUWHQ ,QWHQVLWlWHQ GLHVHU )UDJPHQW�

LRQHQ ILQGHQ VLFK LQ 7DE� 9,���

7DE� 9,��� 0XVWHU GHU ,QWHQVLWlWHQ �0LWWHOZHUWH XQG UHODWLYH 6WDQGDUGDEZHLFKXQJHQ�
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:LH DXV GHQ $EELOGXQJHQ 9,�� XQG 9,�� KHUYRUJHKW� VLQG GLH 6LJQDOPXVWHU XQWHU�

VFKLHGOLFKHU gOVRUWHQ VRZRKO PLW DOV DXFK RKQH 1RUPLHUXQJ GHU 6LJQDOLQWHQVLWlWHQ

GHXWOLFK YHUVFKLHGHQ� GLH &OXVWHU GHU 6RQQHQEOXPHQ|OH XQG GHU :DOQX�|OH VLQG LP

0HUNPDOVUDXP GHXWOLFK YRQHLQDQGHU JHWUHQQW �$EE� 9,�� XQG $EE� 9,���� 'LH /DJHU�

SUREHQ EHLGHU gOVRUWHQ ODVVHQ VLFK DXI GHU 'LVNULPLQDQ]HEHQH YRQ GHQ MHZHLOLJHQ

XQEHKDQGHOWHQ 3UREHQ XQWHUVFKHLGHQ� %HGLQJW GXUFK GLH bKQOLFKNHLW GHU 0XVWHU GHU

QRUPLHUWHQ 6LJQDOLQWHQVLWlWHQ �EHUVFKQHLGHQ VLFK DOOHUGLQJV GLH &OXVWHU GHU VWUH��

JHODJHUWHQ :DOQX�SUREHQ�
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1RUPLHUWH,QWHQVLWlW���
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��

��� 'LVNXVVLRQ

'LH (UJHEQLVVH GHU KLHU GXUFKJHI�KUWHQ 8QWHUVXFKXQJHQ ]HLJHQ� GD� GLH 'LIIHUHQ]LH�

UXQJ YRQ 6RQQHQEOXPHQ� XQG :DOQX�|O LQ XQWHUVFKLHGOLFKHQ 2[LGDWLRQV]XVWlQGHQ

PLWWHOV 'LUHNWLQMHNWLRQ�0XVWHUHUNHQQXQJ JUXQGVlW]OLFK P|JOLFK LVW� 0LW GHP KLHU YHU�

ZHQGHWHQ )UDJPHQWLRQHQ�$UUD\ DXV P�] ��� P�] ��� P�] �� P�] �� XQG P�] �� HU�

IROJWH GLH 'LVNULPLQLHUXQJ DXI GHU %DVLV GHU IO�FKWLJHQ ,QKDOWVVWRIIH 3HQWDQ� 3HQWDQDO�

+H[DQDO XQG +HSWDQ�

3HQWDQ HQWVWHKW �EHU HLQH E�6SDOWXQJ GHV ���+\GURSHUR[LGV GHU /LQROVlXUH �%HOLW]�

����E� XQG LVW GLH GRPLQLHUHQGH +DXSWNRPSRQHQWH GHV .RSIUDXPJDVHV LQ DOOHQ XQ�

WHUVXFKWHQ 3UREHQ� 'DKHU KlQJW GDV EHL HLQHU +6�06�0HVVXQJ HUKDOWHQH 6LJQDO�

PXVWHU VHKU VWDUN YRQ GHU MHZHLOLJHQ 3HQWDQNRQ]HQWUDWLRQ DE� 'LH (LJQXQJ YRQ 3HQ�

WDQ DOV ,QGLNDWRU I�U GHQ 2[LGDWLRQV]XVWDQG HLQHV gOHV ZXUGH EHUHLWV YRQ 6FKRO] XQG

3WDN ������� (YDQV HW DO� ������ VRZLH 'XSX\ HW DO� ������ EHL GHU 'LUHNWLQMHNWLRQ YRQ

6SHLVH|O LQ GHQ *DVFKURPDWRJUDSKHQ IHVWJHVWHOOW� 1HEHQ GHU 0HQJH DQ 3HQWDQ� GDV

VLFK ZlKUHQG GHU $XWR[LGDWLRQ JHELOGHW KDWWH� HUID�WHQ GLHVH $XWRUHQJUXSSHQ DOOHU�

GLQJV DXFK 3HQWDQ� GDV VLFK EHL GHU WKHUPLVFKHQ =HUVHW]XQJ GHU gOH LP *&�,QMHNWRU

ELOGHWH� 'DKHU EHVLW]W GLH YRQ 6FKRO] XQG 3WDN ������ JHIXQGHQH TXDQWLWDWLYH %H]LH�

KXQJ YRQ 3HQWDQJHKDOW XQG VHQVRULVFKHU 4XDOLWlW NHLQH PHWKRGHQ�EHUJUHLIHQGH *�O�

WLJNHLW� 1DFK GHU (LQWHLOXQJ YRQ 6FKRO] XQG 3WDN ������ LVW HUVW 6SHLVH|O PLW HLQHP

3HQWDQJHKDOW �EHU �� SSP UDQ]LJ� 6RPLW ZlUHQ VRZRKO GDV 6RQQHQEOXPHQ|O PLW

0+' ����� DOV DXFK GDV WKHUPLVFK EHODVWHWH :DOQX�|O DN]HSWDEHO� GD GHU 3HQWDQ�

JHKDOW LQ DOOHQ 3UREHQ MHZHLOV XQWHU �� SSP ODJ� 7DWVlFKOLFK ZLHVHQ DOOH 3UREHQ HLQHQ

GHXWOLFKHQ VWURKLJHQ ELV UDQ]LJHQ )HKOJHUXFK DXI� 'D� GLH .RQ]HQWUDWLRQ YRQ 3HQWDQ

LP .RSIUDXP �EHU UDQ]LJHP gO DOV ,QGLNDWRU I�U IRUWJHVFKULWWHQH $XWR[LGDWLRQ KHUDQ�

JH]RJHQ ZHUGHQ NDQQ� SXEOL]LHUWHQ HUVWPDOV :DUQHU HW DO� �������

1HEHQ 3HQWDQ EHHLQIOX�W DXFK GHU *HKDOW YRQ 3HQWDQDO XQG +H[DQDO GDV 6LJQDO�

PXVWHU GHU +6�06�$QDO\VH� 'D JHPl� 'XSX\ HW DO� ������ DXFK GLHVH 9HUELQGXQ�

JHQ DOV 0DUNHU I�U 5DQ]LJNHLW KHUDQJH]RJHQ ZHUGHQ� ZLUG GHU 9RUWHLO GHU +6�06�

0HWKRGH GHXWOLFK� 0LW GHU (UIDVVXQJ GHV 6LJQDOPXVWHUV GHU )UDJPHQWLRQHQ P�] ���

P�] ��� P�] �� P�] �� XQG P�] �� ZLUG ]XYHUOlVVLJ XQG DXVVFKOLH�OLFK GHU *HKDOW DQ

6HNXQGlUSURGXNWHQ GHU $XWR[LGDWLRQ HUID�W� GLH UHSUHVHQWDWLY I�U GDV )RUWVFKUHLWHQ

GHU 2[LGDWLRQ VLQG� ,P *HJHQVDW] GD]X ZLUG EHL GHU (UPLWWOXQJ GHU 3HUR[LG]DKO GHU

*HKDOW DQ 0RQRK\GURSHUR[LGHQ EHVWLPPW� GLH VLFK DXIJUXQG LKUHV LQVWDELOHQ &KD�
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UDNWHUV QLFKW ]XYHUOlVVLJ DOV ,QGLNDWRUHQ HLJQHQ >*UD\� ����@� =XGHP ZLUG GDV $QDO\�

VHQHUJHEQLV GXUFK GDV 9RUKDQGHQVHLQ XQJHVlWWLJWHU )HWWVlXUH�'RSSHOELQGXQJHQ

VWDUN YHUIlOVFKW� )�U gOVRUWHQ PLW KRKHP $QWHLO XQJHVlWWLJWHU )HWWVlXUHQ ZLH :DOQX��

RGHU /HLQVDPHQ|O ZHUGHQ GDKHU EHUHLWV LP IULVFKHQ =XVWDQG 3HUR[LG]DKOHQ EH�

VWLPPW� GLH GHQHQ UDQ]LJHU 0DLVNHLP� RGHU 6RQQHQEOXPHQ|OH HQWVSUHFKHQ� 'LH 8Q�

]XYHUOlVVLJNHLW GHU 329�0HWKRGH NRQQWH DXFK I�U GLH KLHU XQWHUVXFKWHQ 3UREHQ EHV�

WlWLJW ZHUGHQ� =XP HLQHQ ZXUGH I�U IULVFKHV :DOQX�|O HLQ 3HUR[LGZHUW YRQ ���� HUPLW�

WHOW� 'LHVHU :HUW LVW GHXWOLFK JU|�HU DOV GHU 329 GHV IULVFKHQ 6RQQHQEOXPHQ|OV

������� =XP DQGHUHQ ZDU GLH 3HUR[LG]DKO GHU WKHUPLVFK DP VWlUNVWHQ EHODVWHWHQ

:DOQX�|OSUREH PLW ���� GHP 329 GHV IULVFKHQ gOV YHUJOHLFKEDU�

0LWWHOV 6HQVRU�0DVVHQVSHNWURPHWULH LQ .RPELQDWLRQ PLW 0XVWHUHUNHQQXQJ LVW EHL EHL�

GHQ XQWHUVXFKWHQ gOVRUWHQ GLH HLQGHXWLJH 8QWHUVFKHLGXQJ GHU XQEHKDQGHOWHQ 3UREHQ

YRQ GHQ /DJHUSUREHQ P|JOLFK� $X�HUGHP LVW DXIJUXQG GHU VRUWHQW\SLVFKHQ 9HUWHLOXQJ

GHU IO�FKWLJHQ ,QKDOWVVWRIIH LP +HDGVSDFH HLQH 8QWHUVFKHLGXQJ ]ZLVFKHQ 6RQQHQ�

EOXPHQ|O XQG :DOQX�|O� XQDEKlQJLJ YRP MHZHLOLJHQ 2[LGDWLRQV]XVWDQG� HLQGHXWLJ

P|JOLFK� (V ]HLJW VLFK DOOHUGLQJV� GD� GLH 6LJQDOPXVWHU GHU VWUH�JHODJHUWHQ :DO�

QX�SUREHQ VLFK VR lKQOLFK VLQG� GD� HLQH 'LVNULPLQLHUXQJ GLHVHU EHLGHQ 3UREHQ EHL

1RUPLHUXQJ GHU 6LJQDOYHNWRUHQ QLFKW VWDWWILQGHQ NDQQ� 'LH 8UVDFKH KLHUI�U OLHJW LQ GHU

VHKU lKQOLFKHQ TXDOLWDWLYHQ =XVDPPHQVHW]XQJ GHU .RSIUDXPJDVH�

'LH GXUFKJHI�KUWHQ 8QWHUVXFKXQJHQ ZXUGHQ DXVVFKOLH�OLFK PLW 6SHLVH|OHQ GXUFK�

JHI�KUW� GLH MHZHLOV LQ HLQHP JDVGLFKW YHUVFKORVVHQHQ %HKlOWQLV WKHUPLVFK EHODVWHW

ZXUGHQ� 2E VLFK GDV HQWZLFNHOWH 6HQVRU�06�9HUIDKUHQ DXFK ]XU %HXUWHLOXQJ GHU

5DQ]LJNHLW YRQ WKHUPLVFK EHODVWHWHQ gOHQ DXV RIIHQHQ %HKlOWHUQ �)ULWHXVHQ HWF�� HLJ�

QHW� VROOWH GXUFK ZHLWHUI�KUHQGH 8QWHUVXFKXQJHQ JHSU�IW ZHUGHQ� $X�HUGHP VROOWHQ

0|JOLFKNHLWHQ XQG *UHQ]HQ GHV 9HUIDKUHQV ]XU 'HWHNWLRQ GHU )RWRR[\JHQLHUXQJ DXI�

JH]HLJW ZHUGHQ�

'HU 1DFKWHLO GHU HQWZLFNHOWHQ 0H�PHWKRGH EHVWHKW GDULQ� GD� GLH 0HVVXQJ DXI GLH

)UDJPHQWLRQHQ YRQ JHUXFKOLFK QXU ZHQLJ DNWLYHQ +DXSWNRPSRQHQWHQ EHVFKUlQNW LVW�

/lQJHUNHWWLJH HLQIDFK� XQG PHKUIDFK XQJHVlWWLJWH $OGHK\GH VRZLH HLQLJH XQJHVlW�

WLJWH &
�
�.HWRQH� ZHOFKH DXIJUXQG LKUHU lX�HUVW QLHGULJHQ *HUXFKVVFKZHOOHQ XUVlFK�

OLFK I�U GHQ UDQ]LJHQ $URPDGHIHNW YHUDQWZRUWOLFK VLQG� N|QQHQ PLWWHOV +6�06 E]Z�

+6�*&�06 QLFKW HUID�W ZHUGHQ� ,KUH .RQ]HQWUDWLRQ LP .RSIUDXPJDV OLHJW MHZHLOV XQ�
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WHUKDOE GHU 1DFKZHLVJUHQ]H� GLH PLW HLQHP VWDWLVFKHQ +HDGVSDFH�3UREHQDXIJD�

EHV\VWHP HUUHLFKW ZHUGHQ NDQQ�

'LH 8UVDFKH I�U HLQH GHUDUW JHULQJH +HDGVSDFH�.RQ]HQWUDWLRQ LVW HLQHUVHLWV GDULQ ]X

VXFKHQ� GD� GLHVH 9HUELQGXQJHQ ZlKUHQG GHU $XWR[LGDWLRQ QXU LQ VHKU JHULQJHQ

0HQJHQ JHELOGHW ZHUGHQ� =XP DQGHUHQ HUNOlUW VLH VLFK DXV GHP lX�HUVW JHULQJHQ

*DV�6SHLVH|O�9HUWHLOXQJVNRHIIL]LHQWHQ GHU K|KHUNHWWLJHQ $XWR[LGDWLRQVSURGXNWH� 6R

EHVLW]W ]�%� (�(�����'HFDGLHQDO PLW �������� HLQHQ ��� IDFK NOHLQHUHQ *DV�6SHLVH|O�

9HUWHLOXQJVNRIIL]LHQWHQ DOV +H[DQDO PLW �������� >+DOO XQG $QGHUVVRQ� ����E@ XQG ZLUG

PLW ���PJ�J /LQROVlXUH LQ �� IDFK JHULQJHUHU 0HQJH JHELOGHW DOV +H[DQDO PLW

����PJ�J /LQROVlXUH >%HOLW]� ����E@� 8P DXFK GLHVH JHUXFKVDNWLYHQ 6SXUHQNRPSR�

QHQWHQ LQ GLH 0HVVXQJ PLWHLQ]XEH]LHKHQ� P�VVWHQ VLH YRU GHU 'LUHNWLQMHNWLRQ LP 3UR�

EHQKHDGVSDFH DQJHUHLFKHUW ZHUGHQ� $XI GLHVH :HLVH N|QQWHQ DXFK )UDJPHQWLRQHQ

KRKHU 6SH]LIL]LWlW LQ GHQ 6HQVRU�$UUD\ PLWHLQEH]RJHQ ZHUGHQ� DXI GLH KLHU ZHJHQ

LKUHU VHKU JHULQJHQ ,QWHQVLWlW LP 6SHNWUXP GHU +HDGVSDFH�.RPSRQHQWHQ YHU]LFKWHW

ZHUGHQ PX�WH�
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�� /DJHUXQJVEHGLQJWH 9HUlQGHUXQJHQ EHL *HZ�U]QHONHQ

��� (LQOHLWXQJ

*HZ�U]QHONHQ VLQG JHWURFNQHWH� QRFK JHVFKORVVHQH %O�WHQNQRVSHQ GHV LPPHUJU��

QHQ 1HONHQEDXPHV �6]\JLXP DURPDWLFXP� )DPLOLH 0\UWDFHDH� >0HOFKLRU XQG .DVW�

QHU� ����@� 'LH :HOWSURGXNWLRQ OLHJW EHL FD �� ��� 7RQQHQ SUR -DKU XQG VWDPPW ]X

��� YRQ GHQ RVWDIULNDQLVFKHQ ,QVHOQ 6DQVLEDU XQG 3HPED >+HDWK� ����� /H�

ZLV� ����� :DJQHU� ����@� 'DQHEHQ ZLUG GHU *HZ�U]QHONHQEDXP DXFK DXI GHQ 0R�

OXNNHQ� 0DGDJDVNDU� 5pXQLRQ� 0DXULWLXV� GHQ &RPRUHQ VRZLH LQ ,QGRQHVLHQ� 0DOD\�

VLD� GHQ 3KLOLSSLQHQ� LQ ,QGLHQ� 6UL /DQND� DXI HLQLJHQ GHU :HVWLQGLVFKHQ ,QVHOQ XQG LQ

%UDVLOLHQ NXOWLYLHUW >0HOFKLRU XQG .DVWQHU� ����� +HDWK� ����� /HZLV� ����� :DJ�

QHU� ����� $QDO\WLFDO 0HWKRGV &RPPLWWHH� ����� *HUKDUGW� ����@� *HZ�U]QHONHQ ILQ�

GHQ LP DVLDWLVFKHQ 5DXP KDXSWVlFKOLFK 9HUZHQGXQJ EHL GHU +HUVWHOOXQJ YRQ .UHWHN�

=LJDUHWWHQ >/HZLV� ����@� ,Q (XURSD ZHUGHQ VLH DOV 5RKVWRIIH LQ GHU /HEHQV�

PLWWHOLQGXVWULH� GHU 3DUI�PHULH XQG GHU SKDUPD]HXWLVFKHQ ,QGXVWULH YHUZHQGHW >$QD�

O\WLFDO 0HWKRGV &RPPLWWHH� ����@�

*HZ�U]QHONHQ ZHLVHQ HLQHQ DX�HURUGHQWOLFK KRKHQ *HKDOW DQ (XJHQRO DXI XQG EH�

VLW]HQ GHVKDOE VRZRKO DQWLPLNURELHOOH >0�OOHU� ����� 0DUWLQH] HW DO�� ����� 3DXOL XQG

.QREORFK� ����� .QREORFK HW DO�� ����� 6XUHVK HW DO�� ����@ DOV DXFK VFKPHU]OLQ�

GHUQGH >:DJQHU� ����� 0�OOHU� ����@ :LUNXQJ� ,Q GHU /HEHQVPLWWHOLQGXVWULH VLQG YRU

DOOHP GLH VHQVRULVFKHQ (LJHQVFKDIWHQ YRQ ,QWHUHVVH� ÅZDUPHU� VFKZHUHU� Z�U]LJHU�

HQWIHUQW SIHIIHUDUWLJHU *HUXFK PLW V��OLFK�IUXFKWLJHU 1XDQFH XQG DQKDOWHQGHP SKH�

QROLVFKHP +LQWHUJUXQG´ >+HDWK� ����� 0R\OHU HW DO�� ����@� 'LHVHU *HUXFKVHLQGUXFN

ZLUG LP ZHVHQWOLFKHQ YRQ GHQ GDV $URPD VWDUN SUlJHQGHQ .RPSRQHQWHQ (XJHQRO

�Å*HZ�U]QHONH� VWUHQJ´ >.ROOPDQQVEHUJHU XQG 1LW]� ����@� XQG (XJHQ\ODFHWDW �ÅQHO�

NHQDUWLJ�IUXFKWLJ´ >%DXHU XQG *DUEH� ����@ E]Z� Å*HZ�U]QHONH� V��´ >.ROOPDQQVEHU�

JHU XQG 1LW]� ����@� EHVWLPPW� 6LH DOOHLQ PDFKHQ PHKU DOV ��� GHU IO�FKWLJHQ 1HO�

NHQLQKDOWVVWRIIH DXV� 0LW HLQHP $QWHLO YRQ FD� ��� LVW GDV JHUXFKVDNWLYH &DU\R�

SK\OOHQ QLFKW QXU PHQJHQPl�LJ EHGHXWVDP� VRQGHUQ OHLVWHW PLW VHLQHU ÅJU�QKRO]LJHQ´

1RWH DXFK HLQHQ ZLFKWLJHQ %HLWUDJ ]XP *HVDPWDURPD >.ROOPDQQVEHUJHU XQG 1LW]�

����@� $X�HUGHP HQWKDOWHQ *HZ�U]QHONHQ HLQH 5HLKH OHLFKWIO�FKWLJHU JHUXFKVDNWLYHU

1HEHQNRPSRQHQWHQ >/HZLV� ����� :DJQHU� ����� 0R\OHU� ����� =LHJOHU� ����� 1LU�

PDOD XQG 1DUD\DQDQ� ����@ VRZLH VHQVRULVFK EHGHXWVDPH VFKZHUIO�FKWLJH ,QKDOWV�



9, (LQVDW] GHV 06�6HQVRUV *HZ�U]QHONHQ

��

VWRIIH >0HOFKLRU XQG .DVWQHU� ����� +HDWK� ����� /HZLV� ����� :DJQHU� ����� $QDO\�

WLFDO 0HWKRGV &RPPLWWHH� ����� *HUKDUGW� ����� 'H\DPD HW DO�� ����� :DOWHU� �����

6DO]HU� ����� 5LFKDUG� ����� %DXHU XQG *DUEH� ����@� DXI GLH KLHU DEHU QLFKW QlKHU

HLQJHJDQJHQ ZHUGHQ VROO� $XV GHU 9LHO]DKO IO�FKWLJHU� VHQVRULVFK XQEHGHXWHQGHU 9HU�

ELQGXQJHQ �X� D� 0RQR� XQG 6HVTXLWHUSHQH� 0HWK\ONHWRQH XQG VHNXQGlUH $ONRKROH

>.ROOPDQQVEHUJHU XQG 1LW]� ����@� LVW (VVLJVlXUHPHWK\OHVWHU YRQ EHVRQGHUHU %HGHX�

WXQJ� .ROOHU ZLHV HLQHQ ODJHUXQJVEHGLQJWHQ $QVWLHJ YRQ 0HWK\ODFHWDW QDFK >����D@�

GHU PLW GHU 9HUlQGHUXQJ GHV *HUXFKV LQ 5LFKWXQJ VWHFKHQG E]Z� VWUHQJ HLQKHUJLQJ�

'LH =XQDKPH YRQ 0HWK\ODFHWDW ZLUG PLW GHU +\GURO\VH YRQ (XJHQ\ODFHWDW XQG DQ�

VFKOLH�HQGHU 9HUHVWHUXQJ YRQ (VVLJVlXUH PLW 0HWKDQRO HUNOlUW >.ROOHU� ����E@�

ZlKUHQG GLH 9HUVFKOHFKWHUXQJ GHU VHQVRULVFKHQ 4XDOLWlW DXI GHQ LP HUVWHQ 5HDN�

WLRQVVFKULWW VWDWWILQGHQGHQ $EEDX GHU DURPDEHVWLPPHQGHQ 9HUELQGXQJ (XJHQ\ODFH�

WDW ]XU�FN]XI�KUHQ LVW�

'DV LP IROJHQGHQ EHVFKULHEHQH 9HUIDKUHQ ]XU 'HWHNWLRQ ODJHUXQJVEHGLQJWHU 4XDOL�

WlWVPLQGHUXQJ LQ *HZ�U]QHONHQ PDFKW VLFK GLH =XQDKPH GHU ,QGLNDWRUYHUELQGXQJ

0HWK\ODFHWDW ]XQXW]H�

��� (QWZLFNOXQJ GHU 0H�PHWKRGH I�U GHQ 06�6HQVRU

=XU (QWZLFNOXQJ HLQHU 0H�PHWKRGH I�U GHQ 06�6HQVRU� GLH GHQ 1DFKZHLV GHU ODJH�

UXQJVEHGLQJWHQ 9HUlQGHUXQJ JHWURFNQHWHU *HZ�U]QHONHQ HUODXEW� ZXUGHQ JDQ]H�

JHWURFNQHWH *HZ�U]QHONHQ IHLQ YHUPDKOHQ� 'DV HUKDOWHQH 3XOYHU ZXUGH XQWHU /XIW�

DWPRVSKlUH LQ HLQHP %UDXQJODVJHIl� PLW 6FKUDXEYHUVFKOX� LP .�KOVFKUDQN �� �&�

� 0RQDWH JHODJHUW� 'LH QDFKVWHKHQG EHVFKULHEHQHQ 8QWHUVXFKXQJHQ GHV *HZ�U]�

SXOYHUV HUIROJWHQ ]X %HJLQQ XQG QDFK %HHQGLJXQJ GHU (LQODJHUXQJ� +6�*&�),'��

+6�*&�06� XQG 6HQVRU�06�$QDO\VHQ ZXUGHQ PLW MHZHLOV � J 1HONHQSXOYHU GXUFK�

JHI�KUW� 'LH (LQVWHOOXQJ GHV *DV�0DWUL[�9HUWHLOXQJVJOHLFKJHZLFKWV ZXUGH GXUFK HLQH

�� PLQ�WLJH 7KHUPRVWDWLVLHUXQJ EHL �� �& HUUHLFKW�



9, (LQVDW] GHV 06�6HQVRUV *HZ�U]QHONHQ

��

����� %HVWLPPXQJ GHU +HDGVSDFH]XVDPPHQVHW]XQJ

'DV .RSIUDXPJDV �EHU GHQ XQWHUVXFKWHQ YHUPDKOHQHQ *HZ�U]QHONHQ VHW]WH VLFK

DXV FD� �� 9HUELQGXQJHQ ]XVDPPHQ� 6LH NRQQWHQ ELV DXI ]ZHL LGHQWLIL]LHUW ZHUGHQ�

,Q EHLGHQ 3UREHQ ZDUHQ (XJHQRO XQG &DU\RSK\OOHQ +DXSWNRPSRQHQWHQ PLW HLQHP

JHPHLQVDPHQ $QWHLO YRQ PHKU DOV ��� DQ GHU *HVDPWSHDNIOlFKH� GDQHEHQ EH�

VD�HQ (VVLJVlXUH� +XPXOHQ� (�(�D�D�)DUQHVHQ� D�&RSDHQ XQG ��+HSWDQRQ +HDG�

VSDFH�$QWHLOH YRQ MHZHLOV !��� -HGH GHU �EULJHQ QDFKJHZLHVHQHQ 9HUELQGXQJHQ ODJ

LQ VR JHULQJHU .RQ]HQWUDWLRQ YRU� GD� LKU $QWHLO DP +HDGVSDFH �� QLFKW �EHUVWLHJ�

+LQVLFKWOLFK GHU TXDOLWDWLYHQ =XVDPPHQVHW]XQJ GHV .RSIUDXPJDVHV ZLHVHQ GLH RUL�

JLQlUH 3UREH XQG GLH /DJHUSUREH NHLQH 8QWHUVFKLHGH DXI�

,Q TXDQWLWDWLYHU +LQVLFKW NRQQWH VRZRKO HLQH ODJHUXQJVEHGLQJWH $EQDKPH DOOHU IO�FK�

WLJHQ ,QKDOWVVWRIIH DOV DXFK HLQH 9HUlQGHUXQJ GHU SUR]HQWXDOHQ =XVDPPHQVHW]XQJ

GHV .RSIUDXPJDVHV IHVWJHVWHOOW ZHUGHQ� (FKWH ODJHUXQJVEHGLQJWH =XQDKPHQ GHU

.RQ]HQWUDWLRQ ZXUGHQ I�U 0HWK\ODFHWDW� 3HQWDQ XQG $FHWRQ EHREDFKWHW� *UDYLHUHQGH

$EQDKPHQ GHU +HDGVSDFHNRQ]HQWUDWLRQ ZXUGHQ I�U (XJHQRO XQG &DU\RSK\OOHQ QDFK�

JHZLHVHQ� 'HU K|KHUH $QWHLO YRQ &DU\RSK\OOHQ LP +HDGVSDFH GHU /DJHUSUREH VWHOOWH

GDKHU NHLQH HFKWH =XQDKPH GHU .RQ]HQWUDWLRQ GDU� (U HUJDE VLFK LP =XVDPPHQKDQJ

PLW GHU $XVZHUWXQJ ² 3UR]HQW� EH]RJHQ DXI GLH *HVDPWSHDNIOlFKH ² DXV GHU VWlUNH�

UHQ $EQDKPH GHV $QWHLOV GHU �EULJHQ .RPSRQHQWHQ� Y� D� (XJHQRO� *OHLFKHV JLOW I�U

GHQ K|KHUHQ $QWHLO YRQ (VVLJVlXUH LP JHODJHUWHQ *HZ�U]� 0HWKDQRO NRQQWH LQ

EHLGHQ 3UREHQ QDFKJHZLHVHQ ZHUGHQ� 'HU MHZHLOLJH $QWHLO DP .RSIUDXPJDV ZDU

MHGRFK I�U EHLGH 3UREHQ JOHLFK XQG ZDU NOHLQHU DOV ����� 'LH YRQ .ROOHU �����D�

EHVFKULHEHQH $EQDKPH GHV (XJHQ\ODFHWDWDQWHLOV� ZHOFKH PLW GHU =XQDKPH GHU

.RQ]HQWUDWLRQ YRQ 0HWK\ODFHWDW HLQKHUJHKW� NRQQWH KLHU QLFKW �EHUSU�IW ZHUGHQ� GD

EHL GHQ DQJHZHQGHWHQ 9HUVXFKVEHGLQJXQJHQ GLH .RQ]HQWUDWLRQ YRQ (XJHQ\ODFHWDW

XQWHUKDOE GHU JDVFKURPDWRJUDSKLVFKHQ 1DFKZHLVJUHQ]H OLHJW� ,Q 7DEHOOH 9,�� LVW GLH

TXDQWLWDWLYH =XVDPPHQVHW]XQJ XQWHU %HVFKUlQNXQJ DXI ,QKDOWVVWRIIH PLW $QWHLOHQ

!�� GDUJHVWHOOW� 0DUNDQWH ODJHUXQJVEHGLQJWH 9HUlQGHUXQJHQ LQ GHQ *HKDOWHQ

HLQ]HOQHU 9HUELQGXQJHQ VLQG KHUYRUJHKREHQ�



9, (LQVDW] GHV 06�6HQVRUV *HZ�U]QHONHQ

��

7DE� 9,��� ��$QWHLOH GHU IO�FKWLJHQ ,QKDOWVVWRIIH LP .RSIUDXP �EHU IULVFKHP XQG
JHODJHUWHP *HZ�U]QHONHQSXOYHU

5, D 9HUELQGXQJ IULVFK JHODJHUW

��� $FHWRQ ���� ����

��� 3HQWDQ ���� ����

��� 0HWK\ODFHWDW ���� ����

��� (VVLJVlXUH ���� ����

���� (XJHQRO ����� �����

���� D�&RSDHQ ���� ����

���� E�&DU\RSK\OOHQ ����� �����

���� +XPXOHQ ���� ����

���� (�(�D�D�)DUQHVHQ ���� ����

D5HWHQWLRQVLQGL]HV DXI .DSLOODUVlXOH '%��

������ $XVZDKO GHU )UDJPHQWLRQHQ I�U GDV 6HQVRU�$UUD\

'DV ]XU 'LIIHUHQ]LHUXQJ GHU 3UREHQ XQWHUVFKLHGOLFKHU /DJHUXQJVGDXHU YHUZHQGHWH

GUHLGLPHQVLRQDOH $UUD\ EHVWDQG DXV GHQ )UDJPHQWLRQHQ P�] ��� P�] �� XQG

P�] ���� 'DEHL LVW P�] �� HLQ I�U 0HWK\ODFHWDW FKDUDNWHULVWLVFKHV )UDJPHQWLRQ� ZlK�

UHQG P�] �� LQ GHQ 0DVVHQVSHNWUHQ YRQ &DU\RSK\OOHQ XQG HLQLJHQ 0RQRWHUSHQNRK�

OHQZDVVHUVWRIIHQ DQZHVHQG LVW� 0LW P�] ��� HQWKLHOW GDV $UUD\ DX�HUGHP HLQ I�U (X�

JHQRO XQG &DU\RSK\OOHQ W\SLVFKHV )UDJPHQWLRQ�

����� $XIQDKPH GHV 6,0�3URILOV PLWWHOV +6�*&�06

,Q 7DEHOOH 9,�� LVW GDUJHVWHOOW� ZLH VLFK GLH *HVDPWSHDNIOlFKH GHU ,RQHQVSXUHQ

P�] ��� P�] �� XQG P�] ��� EHL GHQ XQWHUVXFKWHQ 1HONHQSUREHQ ]XVDPPHQVHW]W�

'LH 6XPPH DOOHU LP ]HLWDXIJHO|VWHQ +6�*&�06�&KURPDWRJUDPP LQWHJULHUWHQ

3HDNIOlFKHQ HQWVSULFKW I�U MHGHV )UDJPHQWLRQ �����



9, (LQVDW] GHV 06�6HQVRUV *HZ�U]QHONHQ

��

7DE� 9,��� ��$QWHLOH DQ GHU 3HDNIOlFKHQVXPPH I�U P�] ��� P�] �� XQG P�] ���

LQ IULVFKHP XQG JHODJHUWHP *HZ�U]QHONHQSXOYHU �+6�*&�06� 6,0�
D

9HUELQGXQJ IULVFK JHODJHUW

P�] �� 0HWK\ODFHWDW ���� ����

��0HWK\OEXWWHUVlXUHHWK\OHVWHU ���� ���

+H[DQVlXUHPHWK\OHVWHU ���� ���

Q� L� ��� �

E�&DU\RSK\OOHQ ��� �

P�] �� E�&DU\RSK\OOHQ ���� ����

P�]��� (XJHQRO ���� ����

E�&DU\RSK\OOHQ ��� ���

D

EHL P�] �� XQG P�] �� QXU 6XEVWDQ]HQ PLW $QWHLOHQ �EHU �� DQJHJHEHQ

:LH DXV 7DEHOOH 9,�� KHUYRUJHKW� KDW &DU\RSK\OOHQ VRZRKO LP IULVFKHQ DOV DXFK LP

JHODJHUWHQ *HZ�U] HLQHQ $QWHLO YRQ !��� DQ GHU 3HDNIOlFKHQVXPPH GHV )UDJ�

PHQWLRQV P�] ��� ,Q EHLGHQ 3UREHQ PDFKHQ (XJHQRO XQG &DU\RSK\OOHQ ]XVDPPHQ

MHZHLOV PHKU DOV ��� GHU 3HDNIOlFKH GHV )UDJPHQWLRQV P�] ��� DXV� 8QWHUVFKLHGH

LP 6,0�3URILO VLQG OHGLJOLFK I�U GDV )UDJPHQWLRQ P�] �� IHVWVWHOOEDU� ,Q GHU IULVFKHQ

1HONHQSUREH PDFKW 0HWK\ODFHWDW ����� GHU *HVDPWIOlFKH GHV )UDJPHQWLRQV P�] ��

DXV� LQ GHU /DJHUSUREH EHWUlJW GLHVHU $QWHLO ������ 'LHV JHKW PLW GHP PLWWHOV +6�

*&�),' QDFKJHZLHVHQHQ $QVWLHJ GHU .RQ]HQWUDWLRQ YRQ 0HWK\ODFHWDW ZlKUHQG GHU

/DJHUXQJ �7DE� 9,���� HLQKHU�

7DE� 9,���� 0LWWHOV +6�*&�06 �6,0� HUPLWWHOWH 3HDNIOlFKHQVXPPH GHU )UDJPHQWLRQHQ

P�] ��� P�] �� XQG P�] ��� LQ IULVFKHP XQG JHODJHUWHP *HZ�U]QHONHQSXOYHU

>��� =lKOHUHLJQLVVH@

P�] IULVFK JHODJHUW

�� ���� ����

�� ����� �����

��� ��� ���
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��

��� 6HQVRUPHVVXQJHQ XQG 0XVWHUHUNHQQXQJ

,Q 7DEHOOH 9,��� VLQG GLH QRUPLHUWHQ ,QWHQVLWlWHQ GHU )UDJPHQWLRQHQ P�] ��� P�] ��

XQG P�] ��� I�U GLH 1HONHQSUREHQ XQWHUVFKLHGOLFKHU /DJHUGDXHU HLQDQGHU JHJHQ�

�EHUJHVWHOOW� LKUH JUDSKLVFKH 'DUVWHOOXQJ ILQGHW VLFK LQ $EELOGXQJ 9,����

7DE� 9,���� 1RUPLHUWHV 0XVWHU GHU ,QWHQVLWlWHQ �0LWWHOZHUWH XQG UHODWLYH 6WDQGDUGDEZHLFKXQJHQ�

P�] IULVFK JHODJHUW

�� ��� � ��� ���� � ���

�� ���� � ��� ���� � ���

��� ��� � ��� ��� � ���

'LH 6LJQDOPXVWHU GHU QRUPLHUWHQ ,QWHQVLWlWHQ GHU IULVFKHQ XQG GHU JHODJHUWHQ 1HONHQ

]HLJHQ GHXWOLFKH 8QWHUVFKLHGH� 'DUDXV UHVXOWLHUW HLQH JXWH 7UHQQEDUNHLW GHU 3UREHQ

LP 0HUNPDOVUDXP �$EE� 9,����

�

��

��

��

��
P�] �� P�] �� P�] ���

1HONH� IULVFK 1HONH� JHODJHUW

1
R
UP

LH
UW
H
,Q
WH
Q
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LW
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W
��

�

$EE� 9,�� 1RUPLHUWH 6LJQDOPXVWHU



9, (LQVDW] GHV 06�6HQVRUV *HZ�U]QHONHQ

��

��� 'LVNXVVLRQ

(V ZXUGH HLQ 6HQVRU�06 9HUIDKUHQ ]XU 'HWHNWLRQ GHU ODJHUXQJVEHGLQJWHQ 4XDOLWlWV�

PLQGHUXQJ LQ *HZ�U]QHONHQ HQWZLFNHOW� 'LH *UXQGODJH GLHVHV 9HUIDKUHQV ZDU GLH

ODJHUXQJVEHGLQJWH =XQDKPH GHV 0HWK\ODFHWDWDQWHLOV LP .RSIUDXP �EHU JHPDKOHQHQ

*HZ�U]QHONHQ EHL JOHLFK]HLWLJHU $EQDKPH GHU +DXSWLQKDOWVVWRIIH (XJHQRO XQG &D�

U\RSK\OOHQ� 'DV )UDJPHQWLRQHQ�$UUD\� GHU KLHUEHL YHUZHQGHW ZXUGH� VHW]WH VLFK DXV

GHQ )UDJPHQWLRQHQ P�] ��� P�] �� XQG P�] ��� ]XVDPPHQ�

(V GDUI DQJHQRPPHQ ZHUGHQ� GD� GLH :DKO GHU $XIEHZDKUXQJVEHGLQJXQJHQ HLQHQ

JUR�HQ (LQIOX� DXI GLH =XVDPPHQVHW]XQJ GHV .RSIUDXPJDVHV �EHU GHP JHODJHUWHQ

*HZ�U]SXOYHU KDW� 6R ZXUGH HLQ JHQHUHOOHU 9HUOXVW DQ $URPDVWRIIHQ QDFKJHZLHVHQ�

'LHVHU GHXWHW GDUDXI KLQ� GD� GLH /DJHUXQJ LQ %UDXQJODVIODVFKHQ QLFKW JDVGLFKW� VRQ�

GHUQ XQWHU /XIW]XWULWW HUIROJWH� %HVWlWLJW ZLUG GLHVH $QQDKPH GXUFK GLH EHREDFKWHWH

%LOGXQJ YRQ 0HWK\ODFHWDW� ZHOFKH QDFK .ROOHU �����E� GXUFK GLH +\GURO\VH YRQ (X�

JHQ\ODFHWDW HLQJHOHLWHW ZLUG� 'LHV GHXWHW DXI HLQH KRKH :DVVHUDNWLYLWlW LP /DJH�

UXQJVJXW KLQ� 9HUPXWOLFK KDW GHU =XWULWW IHXFKWHU /XIW DXV GHP .�KOVFKUDQNLQQHUHQ

QLFKW QXU GLH (QWVWHKXQJ YRQ 0HWK\ODFHWDW EHJ�QVWLJW� VRQGHUQ DXFK GLH $XVWURFN�

QXQJ GHV *HZ�U]SXOYHUV YHUKLQGHUW XQG HLQHP VWDUNHQ 9HUOXVW DQ ZHUWJHEHQGHQ

IO�FKWLJHQ ,QKDOWVVWRIIHQ YRUJHEHXJW� 'LH YHUKlOWQLVPl�LJ JHULQJH $EQDKPH GHV (V�

$EE� 9,��� 'LVNULPLQDQ]HEHQH

�
�+
D
X
S
WN
R
P
S
R
Q
H
Q
WH

��+DXSWNRPSRQHQWH

1HONH� IULVFK

1HONH� JHODJHUW



9, (LQVDW] GHV 06�6HQVRUV *HZ�U]QHONHQ

��

VLJVlXUHJHKDOWV LVW HLQ +LQZHLV GDUDXI� GD� GXUFK GLHVH $UW GHU /DJHUXQJ GHU 9HUOXVW

DQ SRODUHQ .RPSRQHQWHQ ZHQLJHU JUR� LVW DOV EHL XQSRODUHQ 9HUELQGXQJHQ� 'LHV

Z�UGH EHGHXWHQ� GD� DXFK GHU ODJHUXQJVEHGLQJWH 9HUOXVW YRQ 0HWK\ODFHWDW LP

GXUFKJHI�KUWHQ /DJHUXQJVYHUVXFK YHUKlOWQLVPl�LJ JHULQJ ZDU�

(V VWHOOW VLFK GDKHU GLH )UDJH� RE GDV HQWZLFNHOWH +6�06�9HUIDKUHQ VLFK HEHQVR GD�

]X HLJQHW� $XVVDJHQ �EHU GLH /DJHU]HLW YRQ 1HONHQSXOYHU ]X PDFKHQ� GDV XQWHU DQ�

GHUHQ DOV GHQ KLHU JHZlKOWHQ %HGLQJXQJHQ DXIEHZDKUW ZXUGH� (LQHQ HUVWHQ +LQZHLV

GDUDXI� GD� GLH ODJHUXQJVEHGLQJWH =XQDKPH DQ 0HWK\ODFHWDW DXFK EHL /DJHUXQJ XQ�

WHU /LFKW]XWULWW VRZLH LQ RIIHQHQ %HKlOWQLVVHQ QDFKZHLVEDU LVW� JLEW .ROOHU �����D��

)ROJOLFK VROOWHQ PLWWHOV 6HQVRU�0DVVHQVSHNWURPHWULH DXFK $XVVDJHQ �EHU GLH /DJHU�

GDXHU VROFKHU 1HONHQSXOYHU JHPDFKW ZHUGHQ N|QQHQ� 'LHV VROOWH MHGRFK GXUFK ZHL�

WHUI�KUHQGH 8QWHUVXFKXQJHQ EHVWlWLJW ZHUGHQ�

6FKOLH�OLFK EHGDUI GLH )UDJH QDFK GHU EUHLWHQ $QZHQGEDUNHLW GHV +6�06�9HUIDKUHQV

QRFK HLQHU JHQDXHUHQ %HWUDFKWXQJ� *HZ�U]QHONHQ VLQG 3URGXNWH SIODQ]OLFKHQ 8U�

VSUXQJV� GHP]XIROJH VLQG DXFK LKUH ,QKDOWVVWRIIH QDWXUEHGLQJWHQ 6FKZDQNXQJHQ XQ�

WHUZRUIHQ� 6R LVW EHNDQQW� GD� GHU (XJHQROJHKDOW LP 9HUODXI GHU 5HLIXQJ XP QDKH]X

��� ]X� XQG GHU (XJHQ\ODFHWDWJHKDOW JOHLFK]HLWLJ XP ��� DEQLPPW >*RSDOD�

.ULVKQDQ� ����@� 6WDQGRUWEHGLQJWH 8QWHUVFKLHGH LQ GHU =XVDPPHQVHW]XQJ XQG 4XD�

OLWlW ZXUGHQ EHUHLWV EHVFKULHEHQ >0HOFKLRU XQG .DVWHU� ����� 3DUU\� ����@� :LWWH�

UXQJV� E]Z� MDKUJDQJVEHGLQJWHU 8QWHUVFKLHGH GHU (XJHQRO� XQG &DU\RSK\OOHQJHKDOWH

N|QQHQ HEHQIDOOV QLFKW DXVJHVFKORVVHQ ZHUGHQ� ,QZLHZHLW VLFK GLHVH 6FKZDQNXQJHQ

DXI GDV 6LJQDOPXVWHU XQG GDPLW DXI GLH NRUUHNWH %HXUWHLOXQJ GHU /DJHUGDXHU DXV�

ZLUNW� EHGDUI GHU ZHLWHUHQ 8QWHUVXFKXQJ� 0|JOLFKHUZHLVH N|QQHQ GLH HUZlKQWHQ

VWDQGRUWEHGLQJWHQ 6FKZDQNXQJHQ VRJDU GD]X JHQXW]W ZHUGHQ� 1HONHQ JOHLFK]HLWLJ

QDFK /DJHUGDXHU XQG 3URYHQLHQ] ]X GLVNULPLQLHUHQ� =XP MHW]LJHQ =HLWSXQNW NDQQ

GDU�EHU DOOHUGLQJV QXU VSHNXOLHUW ZHUGHQ�

$XVVLFKWVUHLFK HUVFKHLQW HV� GDV HQWZLFNHOWH 0H�YHUIDKUHQ ]X HLQHP HUVWHQ EHZHU�

WHQGHQ 9HUJOHLFK GHU $URPDTXDOLWlW YRQ 1HONHQSXOYHU KHUDQ]X]LHKHQ� 0LW P�] �� XQG

P�] ��� JHKW GDV 9HUKlOWQLV YRQ &DU\RSK\OOHQ ]X (XJHQRO LQ GLH 0XVWHUHUNHQQXQJ

HLQ� *XWH VHQVRULVFKH 4XDOLWlW LVW JOHLFKEHGHXWHQG PLW HLQHP KRKHQ *HKDOW DP *H�

UXFKVWUlJHU (XJHQRO >0R\OHU� ����@� JOHLFK]HLWLJ LVW ODXW .ROOHU �����D� HLQ QLHGULJHU

*HKDOW DQ E�&DU\RSK\OOHQ Z�QVFKHQVZHUW� 2IIHQEDU YHUVFKOHFKWHUW E�&DU\RSK\OOHQ



9, (LQVDW] GHV 06�6HQVRUV *HZ�U]QHONHQ

��

PLW VHLQHU ÅNUDXWLJ�Z�U]LJHQ´ 1RWH >2KORII� ����@ GDV VHQVRULVFKH 3URILO GHV *HZ�U�

]HV� ,QWHUHVVDQW LVW GDKHU JHUDGH LQ GLHVHP =XVDPPHQKDQJ� GD� HV DOV $UWHIDNW EHL

GHU 'HVWLOODWLRQ GHU HWKHULVFKHQ gOH QDFKJHZLHVHQ ZHUGHQ NRQQWH >:DOWHU� ����� .RO�

OHU� ����F@� 'DV EHL HLQHU +6�06�0HVVXQJ HUKDOWHQH 6LJQDOPXVWHU N|QQWH GDKHU

GXUFKDXV UHSUHVHQWDWLY I�U GLH VHQVRULVFKH 4XDOLWlW GHU XQWHUVXFKWHQ 3UREH VHLQ�

(LQVFKUlQNHQG EOHLEW MHGRFK IHVW]XVWHOOHQ� GD� GDEHL ZHGHU GLH $URPDNRPSRQHQWH

(XJHQ\ODFHWDW QRFK ZHLWHUH VFKZHUHU IO�FKWLJH JHUXFKVDNWLYH 1HEHQNRPSRQHQWHQ

EHL GHU .ODVVLIL]LHUXQJ GHU 3UREHQ EHU�FNVLFKWLJW ZXUGHQ�
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�� 5RVHQ|OH

��� (LQOHLWXQJ

5RVHQ|O LVW GDV GXUFK :DVVHUGDPSIGHVWLOODWLRQ DXV 5RVHQEO�WHQ JHZRQQHQH HWKHUL�

VFKH gO� 'LH *DWWXQJ 5RVD XPID�W ZHOWZHLW FD� ��� $UWHQ PLW PHKU DOV ����� 6RUWHQ

YRQ .XOWXUURVHQ� 'DYRQ ZHUGHQ MHGRFK QXU HLQLJH ZHQLJH 9DULHWlWHQ GHU GUHL 6RUWHQ

5RVD GDPDVFHQD� 5RVD DOED XQG 5RVD FHQWLIROLD ]XU *HZLQQXQJ YRQ 5RVHQ|O NXOWLYLHUW�

$XIJUXQG GHV DX�HUJHZ|KQOLFKHQ $UEHLWVDXIZDQGV EHL GHU +DQGSIO�FNXQJ GHU %O��

WHQN|SIH XQG GHU JHULQJHQ $XVEHXWHQ GHU :DVVHUGDPSIGHVWLOODWLRQ YRQ QXU �����

����� JHK|UW 5RVHQ|O ]X GHQ WHXHUVWHQ HWKHULVFKHQ gOHQ� ���� EHWUXJ GHU 3UHLV

�� ������ ��� '0�NJ� EHL HLQHU :HOWMDKUHVSURGXNWLRQ YRQ ����� 7RQQHQ� +HUNXQIWV�

OlQGHU I�U 5RVHQ|O VLQG %XOJDULHQ� )UDQNUHLFK� 0DURNNR� 7�UNHL� ,WDOLHQ� 6\ULHQ� ,Q�

GLHQ� &KLQD XQG GLH HKHPDOLJH 6RZMHWXQLRQ �5|PSSV /H[LNRQ GHU /HEHQVPLW�

WHO� ������ 5RVHQ|O ILQGHW 9HUZHQGXQJ LQ GHU 3DUI�P� XQG .RVPHWLNLQGXVWULH�

GDQHEHQ GLHQW HV LQ GHU /HEHQVPLWWHOLQGXVWULH ]XU $URPDWLVLHUXQJ YRQ =XFNHU� 0DU�

]LSDQ� 7DEDNZDUHQ XQG /LN|UHQ� (V ZLUNW VFKZDFK DQWLVHSWLVFK XQG OHLFKW QDUNRWLVLH�

UHQG� LVW DEHU QLFKW KDXWUHL]HQG �5|PSSV /H[LNRQ GHU /HEHQVPLWWHO� ������

1HEHQ 5RVHQ|O VLQG DXFK GDV ZHVHQWOLFK SUHLVZHUWHUH ÅNRQNUHWH 5RVHQ|O´ XQG GLH

VRJ� Å(VVHQFH DEVROXH´ LP +DQGHO� (UVWHUHV ZLUG GXUFK ([WUDNWLRQ GHU %O�WHQ PLWWHOV

+H[DQ E]Z� 3HWUROHWKHU LQ ���LJHU $XVEHXWH JHZRQQHQ� 5RVHQ|O�$EVROXH LVW HLQ

HWKDQROLVFKHU $XV]XJ GLHVHV 5RVHQ|O�&RQFUHWH� (LQH DXVI�KUOLFKH %HVFKUHLEXQJ

GLHVHU +HUVWHOOXQJVWHFKQLNHQ ILQGHW VLFK LQ *XHQWKHU ������� *LOGHPHLVWHU XQG +RII�

PDQQ ������� *DUQHUR� ������� *DUQHUR ������� 1LFRORY HW DO� ������� %XFFHODWR

������ XQG /DZUHQFH �������

%XOJDULVFKHV 5RVHQ|O ZLUG DXV GHU KHOOURW� E]Z� URVDEO�KHQGHQ EXOJDULVFKHQ 'D�

PDVFHQHUURVH �5RVD GDPDVFHQD 0LOOHU� KHUJHVWHOOW XQG EHVLW]W HLQHQ ÅFKDUDNWHULVWL�

VFKHQ� VFKZHU QDFK]XDKPHQGHQ *HUXFK QDFK 5RVHQEO�WHQ PLW 7HH� XQG +RQLJQR�

WHQ´� 'D YRQ VHLWHQ GHU 3DUI�PLQGXVWULH JUR�HV ,QWHUHVVH DQ GHU $XINOlUXQJ GHU ZHUW�

JHEHQGHQ ,QKDOWVVWRIIH EHVWDQG� ZDU GLH =XVDPPHQVHW]XQJ GLHVHV HWKHULVFKHQ gOV

LQ TXDOLWDWLYHU� TXDQWLWDWLYHU� DEHU DXFK VHQVRULVFKHU +LQVLFKW *HJHQVWDQG ]DKOUHLFKHU

8QWHUVXFKXQJHQ >/DZUHQFH� ����� /DZUHQFH� ����� %D\UDN XQG $NJXHO� %UXQNH HW
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%UXQNH HW DO�� ����� .QDSS HW DO�� ����� .RYiWV� ����� +DGMLHYD HW DO�� ����� 0DVD�

GD� ����� 2KORII XQG 'HPROH� ����@� +DXSWNRPSRQHQWHQ GHV EXOJDULVFKHQ 5RVHQ|OV

VLQG 6�����&LWURQHOORO �������� >*DUQHUR� ����� $QDF� ����� .RYiWV� ����� .�No��

RJOX� ����@ VRZLH *HUDQLRO XQG 1HURO �]XVDPPHQ FD� �������� IHUQHU LQ JHULQJHUHQ

0HQJHQ 3KHQ\OHWKDQRO� FLV���+H[HQRO� /LQDORRO� )DUQHVRO� 1RQDQDO� &LWUDO� (XJHQRO�

&DUYRQ� (XJHQROPHWK\OHWKHU HWF� �0�OOHU� ����� 5|PSSV /H[LNRQ /HEHQVPLWWHOFKH�

PLH� ������ ,QVJHVDPW ZXUGHQ FD� ��� ,QKDOWVWRIIH LGHQWLIL]LHUW� GLH ]XP JU|�WHQ 7HLO

]XU .ODVVH GHU 7HUSHQNRKOHQZDVVHUVWRIIH E]Z� ]X GHUHQ 'HULYDWHQ �7HUSHQDONRKROH�

�NHWRQH� �DOGHK\GH XQG �HVWHU� JHK|UHQ�

,Q VHQVRULVFKHU +LQVLFKW VLQG YRU DOOHP 1HEHQ� XQG 6SXUHQNRPSRQHQWHQ YRQ HQW�

VFKHLGHQGHU %HGHXWXQJ I�U GHQ *HVDPWJHUXFKVHLQGUXFN� 'LH PLW HLQHP *HUXFKV�

VFKZHOOHQZHUW YRQ ����������� QJ�/ >5\FKOLN HW DO�� ����@ lX�HUVW JHUXFKVDNWLYH

9HUELQGXQJ E�'DPDVFHQRQ LVW VHKU EHGHXWVDP I�U GLH W\SLVFKH Å5RVHQ´�1RWH >2K�

ORII XQG 'HPROH� ����� 1DYHV� ����@� GDQHEHQ KDEHQ GLH GLDVWHUHRPHUHQ ����5R�

VHQR[LGH PLW LKUHU EOXPLJHQ 1RWH >6HLGHO HW DO�� ����� 2KORII� ����� *DUQHUR� ����@�

GLH 5RVHQNHWRQH PLW LKUHP *HUXFK QDFK H[RWLVFKHQ %O�WHQ� GDV URVHQDUWLJ ULHFKHQGH

3KHQ\OHWKDQRO XQG GHU 9HLOFKHQULHFKVWRII E�-RQRQ HLQHQ ZHVHQWOLFKHQ $QWHLO DQ GHU

%DVLVQRWH GHV HWKHULVFKHQ gOV >2KORII XQG 'HPROH� ����@� 'LH V��H� NUDIWYROOH +R�

QLJQRWH GHV EXOJDULVFKHQ 5RVHQ|OV ZLUG DXI GHQ *HKDOW DQ ��0HWK\OEXWWHUVlXUH�

SKHQ\OHWK\OHVWHU� ��0HWK\OSURSLRQVlXUHSKHQ\OHWK\OHVWHU XQG %HQ]\OWLJODW ]XU�FNJH�

I�KUW� 3HULOOHQ� 1HUROR[LG� 5RVHQIXUDQ XQG VHLQ 7HWUDK\GURGHULYDW VRZLH

S�0HQWK���HQ���DO WUDJHQ HEHQIDOOV ]XP *HUXFKVHLQGUXFN EHL >%�FKL HW DO�� ����� 2K�

ORII XQG 'HPROH� ����� 2KORII HW DO�� ����@� ZlKUHQG GLH 0RQRWHUSHQNRKOHQ�

ZDVVHUVWRIIH &LWURQHOORO� 1HURO XQG *HUDQLRO I�U GLH IULVFKH� FLWUXVDUWLJH 1RWH YHUDQW�

ZRUWOLFK VLQG�

6WXGLHQ ]XU &KDUDNWHULVLHUXQJ YRQ 5RVHQ|OHQ DXV %O�WHQ DQGHUHU 6RUWHQ VLQG ZHLW

ZHQLJHU ]DKOUHLFK >1LVKLPXUD HW DO�� ����� 1DNDPXUD� ����� 7XFNHU XQG 0DFLDUHOOR�

����� 8H\DPD HW DO�� ����� %UXQNH HW DO�� ����� *RUD HW DO�� ����@� HUKLHOWHQ DEHU LQ

GHQ OHW]WHQ -DKUHQ JHVWHLJHUWH $XIPHUNVDPNHLW� 'LH 8UVDFKH GDI�U LVW GLH 6XFKH

QDFK SUHLVJ�QVWLJHQ XQG GHQQRFK TXDOLWDWLY KRFKZHUWLJHQ $OWHUQDWLYHQ ]XP DX�HURU�

GHQWOLFK WHXUHQ EXOJDULVFKHQ 5RVHQ|O HEHQVR ZLH GHU 9HUVXFK GHU 5HNRQVWUXNWLRQ

GHV 1DWXUSURGXNWV DXV V\QWKHWLVFKHQ *UXQGVWRIIHQ�



9, (LQVDW] GHV 06�6HQVRUV 5RVHQ|OH

��

,P IROJHQGHQ ZXUGH HLQH 0H�PHWKRGH DXI %DVLV GHU 06�'LUHNWLQMHNWLRQ HQWZLFNHOW�

GLH GLH 'LIIHUHQ]LHUXQJ GHU gOH KLQVLFKWOLFK GHU 6RUWHQ]XJHK|ULJNHLW GHV YHUZHQGHWHQ

%O�WHQPDWHULDOV HUP|JOLFKW� (EHQVR ZXUGH DXFK HLQH 0HWKRGH ]XU .RQWUROOH GHU 3UR�

GXNWNRQVWDQ] YRQ 5RVHQ|OHQ DXVJHDUEHLWHW�

��� (QWZLFNOXQJ GHU 0H�PHWKRGH I�U GHQ 06�6HQVRU

(V ZXUGHQ GUHL 5RVHQ|OH YHUVFKLHGHQHU +HUNXQIW ]XU (QWZLFNOXQJ GHU 6HQVRU�06�

0HWKRGH KHUDQJH]RJHQ� 6LH ZLHVHQ IROJHQGH 0HUNPDOH DXI�

7DE� 9,���� )DUEH XQG $URPD GHU XQWHUVXFKWHQ 5RVHQ|OH

%H]HLFKQXQJ� +HUNXQIW 6RUWH )DUEH $URPD �.RSIQRWH�

%XOJDULHQ� 'HVWLOODW 5RVD GDPDVFHQD

0LOOHU
GXQNHOURW 5RVH� V��

0DURNNR� 'HVWLOODW 5RVD FHQWLIROLD /� JHOE 5RVH� EOXPLJ

5RVHQ|O� V\QWKHWLVFK �� VFKZDFK JHOE 5RVH� ]LWUXV

+6�*&�),'�� +6�*&�06� XQG 6HQVRU�06�$QDO\VHQ ZXUGHQ PLW MHZHLOV ��PJ GHU

HWKHULVFKHQ gOH GXUFKJHI�KUW� $OV 0H�EHGLQJXQJHQ GHU VWDWLVFKHQ +HDGVSDFH�3UR�

EHQDXIJDEH ZXUGH HLQH ��PLQ�WLJH 7KHUPRVWDWLVLHUXQJ EHL �� �& JHZlKOW�

����� %HVWLPPXQJ GHU +HDGVSDFH]XVDPPHQVHW]XQJ

'XUFK +6�*&�06� VRZLH +6�*&�),'�$QDO\VH ZXUGH ]XQlFKVW GLH TXDOLWDWLYH XQG

TXDQWLWDWLYH =XVDPPHQVHW]XQJ GHV .RSIUDXPJDVHV �EHU GHQ YHUVFKLHGHQHQ 5R�

VHQ|OHQ HUPLWWHOW� ,Q 7DEHOOH 9,��� VLQG GLH $QWHLOH GHU IO�FKWLJHQ 9HUELQGXQJHQ GHU

GUHL 5RVHQ|OH ]XVDPPHQJHID�W�



9, (LQVDW] GHV 06�6HQVRUV 5RVHQ|OH

��

7DE� 9,���� ��$QWHLOH GHU IO�FKWLJHQ ,QKDOWVVWRIIH LP .RSIUDXP �EHU 5RVHQ|OHQ XQWHUVFKLHGOLFKHU

+HUNXQIW

1U� 5,D 9HUELQGXQJ %XOJDULHQ�

'HVWLOODW

0DURNNR�

'HVWLOODW

5RVHQ|O�

V\QWKHWLVFK

� ��� (WK\ODFHWDW ���� Q�Q� ����

� ��� ��0HWK\OEXWDQDO ���� ���� 6S�

� ��� ��%XWDQRO ���� 6S� 6S�

� ��� ��0HWK\OSHQWDQ ���� Q�Q� Q�Q�

� ��� 3HQWDQDO ���� ���� Q�Q�

� ��� +HSWDQ ���� 6S� Q�Q�

� ��� ��0HWK\OKH[DQ Q�Q� Q�Q� ����

� ��� ����'LHWKR[\HWKDQ Q�Q� ���� Q�Q�

� ��� ��0HWK\OEXWDQRO ���� ���� �����

�� ��� ��0HWK\OEXWDQRO ���� Q�Q� Q�Q�

�� ��� 7ROXRO Q�Q� Q�Q� ����

�� ��� $PHLVHQVlXUHSHQW\OHVWHU Q�Q Q�Q� ����

�� ��� +H[DQDO ���� ���� Q�Q�

�� ��� Q�L� Q�Q� Q�Q� ����

�� ��� ��0HWK\OEXWWHUVlXUHHWK\OHVWHU ���� Q�Q� Q�Q�

�� ��� ��+H[DQRO ���� ���� Q�Q�

�� ��� ��0HWK\OSHQWDQRO ���� Q�Q� Q�Q�

�� ��� (VVLJVlXUH���0HWK\OEXW\OHVWHU ���� Q�Q� Q�Q�

�� ��� +HSWDQDO ���� ���� Q�Q�

�� ��� D�3LQHQ ����� ����� �����

�� ��� &DPSKHQ Q�Q� ���� 6S�

�� ��� %HQ]DOGHK\G Q�Q� Q�Q� ����

�� ��� Q�L� Q�Q� ���� ����

�� ��� 6DELQHQ ���� ���� ����

�� ��� E�3LQHQ ���� ���� ����

�� ��� 0\UFHQ ���� ���� ����

�� ��� Q�L� Q�Q� Q�Q� ����

�� ���� 2FWDQDO Q�Q� Q�Q� ����

�� ���� D�3KHOODQGUHQ Q�Q� ���� ����

�� ���� '��&DUHQ ���� ���� Q�Q�

�� ���� S�&\PRO ���� ���� ����
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)RUWVHW]XQJ 7DE� 9,���� ��$QWHLOH GHU IO�FKWLJHQ ,QKDOWVVWRIIH LP .RSIUDXP �EHU 5RVHQ|OHQ
XQWHUVFKLHGOLFKHU +HUNXQIW

1U� 5,D 9HUELQGXQJ %XOJDULHQ�

'HVWLOODW

0DURNNR�

'HVWLOODW

5RVHQ|O�

V\QWKHWLVFK

�� ���� /LPRQHQ ���� ���� �����

�� ���� ����&LQHRO ���� ���� Q�Q�

�� ���� Q�L� ���� Q�Q� Q�Q�

�� ���� (�E�2FLPHQ Q�Q� 6S� ����

�� ���� J�7HUSLQHQ Q�Q� Q�Q� 6S�

�� ���� 7HUSLQROHQ ���� Q�Q� Q�Q�

�� ���� /LQDORRO ����� ���� ����

�� ���� FLV�5RVHQR[LG ���� ���� ����

�� ���� WUDQV�5RVHQR[LG ���� ���� ����

�� ���� Q�L� ���� Q�Q� Q�Q�

�� ���� 0HQWKRQ Q�Q� Q�Q� ����

�� ���� ,VRPHQWKRQ Q�Q� Q�Q� ����

�� ���� 7HUSLQHQ���RO ���� Q�Q� Q�Q�

�� ���� D�7HUSLQHRO ���� Q�Q� Q�Q�

�� ���� &LWURQHOORO ���� Q�Q� ����

�� ���� (VVLJVlXUHOLQDO\OHVWHU Q�Q� Q�Q� ����

�� ���� $PHLVHQVlXUHFLWURQHOO\OHVWHU Q�Q� Q�Q� ����

�� ���� (VVLJVlXUHERUQ\OHVWHU Q�Q� Q�Q� ����

D 5HWHQWLRQVLQGL]HV DXI .DSLOODUVlXOH '%��

7DE� 9,���� ��$QWHLOH GHU IO�FKWLJHQ ,QKDOWVVWRIIH LP .RSIUDXP �EHU 5RVHQ|OHQ

XQWHUVFKLHGOLFKHU +HUNXQIW� JHRUGQHW QDFK 6WRIIJUXSSHQ

6WRIIJUXSSH %XOJDULHQ�

'HVWLOODW

0DURNNR�

'HVWLOODW

5RVHQ|O�

V\QWKHWLVFK

0RQRWHUSHQNRKOHQZDVVHUVWRIIH ����� ����� �����

0RQRWHUSHQDONRKROH ����� ���� ����

7HUSHQNHWRQH � ���� ����

YHUHVWHUWH 7HUSHQH ���� ���� ����

0RQRWHUSHQNRKOHQZDVVHUVWRIIH

PLW (WKHUIXQNWLRQ
���� ���� ����

6RQVWLJH ����� ����� �����



9, (LQVDW] GHV 06�6HQVRUV 5RVHQ|OH

��

$XV GHQ 7DEHOOHQ 9,��� XQG 9,� �� JHKW KHUYRU� GD� GLH GUHL 5RVHQ|OH VLFK YRU DOOHP

LP 0RQRWHUSHQ�$QWHLO GHV .RSIUDXPJDVHV XQWHUVFKLHGHQ� ,Q $EE� 9,�� VLQG GLH ,Q�

KDOWVVWRIIH GHV +HDGVSDFHV GDKHU QDFK 6WRIIJUXSSHQ JHRUGQHW JUDSKLVFK GDUJHVWHOOW�

$EE� 9,��� ��$QWHLOH GHU IO�FKWLJHQ ,QKDOWVVWRIIH LP .RSIUDXP �EHU 5RVHQ|OHQ XQWHUVFKLHGOLFKHU

3URYHQLHQ]HQ� JHRUGQHW QDFK 6WRIIJUXSSHQ

:LH DXV 7DEHOOH 9,��� HUVLFKWOLFK LVW� ELOGHWHQ GLH 0RQRWHUSHQNRKOHQZDVVHUVWRIIH EHL

DOOHQ GUHL 5RVHQ|OHQ GLH PHQJHQPl�LJ GRPLQLHUHQGH 6WRIIJUXSSH� ,P PDURNND�

QLVFKHQ 'HVWLOODW EHWUXJ LKU *HKDOW �� �� ZlKUHQG VLH LP EXOJDULVFKHQ XQG LP N�QVW�

OLFKHQ 5RVHQ|O QXU ��� DOOHU IO�FKWLJHQ ,QKDOWVVWRIIH DXVPDFKWHQ� ,P .RSIUDXP GHV

'HVWLOODWHV DXV 0DURNNR ZDU QLFKW QXU GLH JHULQJVWH 0HQJH DQ 7HUSHQDONRKROHQ DXI�

]XILQGHQ� DXFK GDV 9HUKlOWQLV YRQ FLV�5RVHQR[LG ]X WUDQV�5RVHQR[LG ZDU PLW HLQHP

:HUW YRQ ��� ZHVHQWOLFK K|KHU DOV EHL GHQ EHLGHQ DQGHUHQ 3UREHQ� ,Q GLHVHQ 3UREHQ

ODJ GDV ,VRPHUHQ�9HUKlOWQLV EHL ��� �EXOJDULVFKHV 'HVWLOODW� E]Z� ��� �V\QWKHWLVFKHV

0RQRWHUSHQNRKOHQZDVVHUVWRIIH 0RQRWHUSHQDONRKROH

7HUSHQNHWRQH YHUHVWHUWH 7HUSHQH

FLV�5RVHQR[LG� WUDQV�5RVHQR[LG ����&LQHRO

6RQVWLJH �(VWHU�$ONRKROH�$OGHK\GH�

��

���

���

���

���

����

'HVWLOODW

�%XOJDULHQ�

'HVWLOODW

�0DURNNR�

5RVHQ|O

V\QWKHWLVFK
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5RVHQ|O�� $XJHQIlOOLJ LVW DX�HUGHP� GD� QXU LP V\QWKHWLVFKHQ 5RVHQ|O YHUHVWHUWH

7HUSHQNRKOHQZDVVHUVWRIIH XQG 7HUSHQH PLW .HWRIXQNWLRQ QDFKZHLVEDU ZDUHQ� %HL GHU

KLHU JHZlKOWHQ 7KHUPRVWDWLVLHUXQJVWHPSHUDWXU YRQ �� �& ZDUHQ LQ NHLQHP GHU HWKH�

ULVFKHQ gOH 6HVTXLWHUSHQNRKOHQZDVVHUVWRIIH LP 'DPSIUDXP QDFKZHLVEDU�

����� $XVZDKO GHU )UDJPHQWLRQHQ I�U GDV 6HQVRU�$UUD\

6HQVRU�$UUD\ � ]XU 6RUWHQGLIIHUHQ]LHUXQJ

$OV *UXQGODJH GHU 0H�PHWKRGH ]XU 'LIIHUHQ]LHUXQJ YRQ 5RVHQ|OHQ LP +LQEOLFN DXI

GLH 6RUWHQ]XJHK|ULJNHLW GHV GHVWLOOLHUWHQ %O�WHQPDWHULDOV ZXUGHQ WHUSHQRLGH 6XE�

VWDQ]HQ KHUDQJH]RJHQ� 'LHVH ZHUGHQ LP 5DKPHQ GHU %LRV\QWKHVH LQ GHU 3IODQ]H

JHELOGHW� ZREHL LKUH 9HUWHLOXQJ LQ GHQ %O�WHQEOlWWHUQ JHQHWLVFK GHWHUPLQLHUW LVW� 6HW]W

PDQ YHUJOHLFKEDUH %HGLQJXQJHQ EHL GHU 'HVWLOODWLRQ GHV %O�WHQPDWHULDOV YRUDXV�

GDQQ Ol�W GLH 9HUWHLOXQJ GHU 7HUSHQH LP HWKHULVFKHQ gO 5�FNVFKO�VVH DXI GHUHQ 9HU�

WHLOXQJ LP GHVWLOOLHUWHQ %O�WHQPDWHULDO ]X� 'LH $XVZDKO GHU )UDJPHQWLRQHQ I�U GDV

6HQVRU�$UUD\� ZHOFKHV ]XU 6RUWHQGLIIHUHQ]LHUXQJ KHUDQJH]RJHQ ZHUGHQ VROOWH� WUXJ

GHP 5HFKQXQJ� (V EHVWDQG DXV GHQ I�U 0RQRWHUSHQH W\SLVFKHQ )UDJPHQWLRQHQ

P�] ��� P�] �� XQG P�] ����

6HQVRUDUUD\ � ]XU .RQWUROOH GHU 3URGXNWNRQVWDQ]

$OV *UXQGODJH GHU 0H�PHWKRGH ]XU .RQWUROOH YRQ 5RVHQ|OHQ LP +LQEOLFN DXI GLH

3URGXNWNRQVWDQ] XQG (LQKDOWXQJ YRUJHJHEHQHU 9HUVXFKVSDUDPHWHU EHL GHU 'HVWLOOD�

WLRQ GHV 5RKPDWHULDOV GLHQWHQ GLH 0HQJHQYHUKlOWQLVVH GHU LVRPHUHQ 5RVHQR[LGH ]XU

JHVDPWHQ )UDNWLRQ GHU 0RQRWHUSHQNRKOHQZDVVHUVWRIIH� 'DV JHZlKOWH )UDJPHQW�

LRQHQ�$UUD\ EHVWDQG GHPHQWVSUHFKHQG DXV P�] ��� P�] ��� XQG P�] ���� 0LW

P�] �� ZXUGH HLQ )UDJPHQWLRQ JHZlKOW� GHVVHQ ,QWHQVLWlW GLH *HVDPWKHLW GHU 0RQR�

WHUSHQNRKOHQZDVVHUVWRIIH UHSUlVHQWLHUW� P�] ��� XQG P�] ��� VLQG W\SLVFKH )UDJ�

PHQWLHUXQJVSURGXNWH YRQ FLV� XQG WUDQV�5RVHQR[LG� 'D FLV� XQG WUDQV�5RVHQR[LG

HLQHQ ZLFKWLJHQ %HLWUDJ ]XP $URPDSURILO YRQ 5RVHQ|O OHLVWHQ� ZXUGH PLW GLHVHQ

)UDJPHQWLRQHQ DXFK GLH VHQVRULVFKH 4XDOLWlW GHU XQWHUVXFKWHQ 3UREHQ PLWHLQEH]R�

JHQ�



9, (LQVDW] GHV 06�6HQVRUV 5RVHQ|OH

���

����� (UPLWWOXQJ GHV ,RQHQVSXUHQ�3URILOV PLWWHOV +6�*&�06

6HQVRUDUUD\ �

,Q 7DEHOOH 9,��� LVW GDUJHVWHOOW� ZLH VLFK GLH *HVDPWSHDNIOlFKH GHU ,RQHQVSXUHQ

P�] ��� P�] �� XQG P�] ��� LQ GHQ XQWHUVFKLHGOLFKHQ 5RVHQ|O�3UREHQ ]XVDPPHQ�

VHW]W� 'LH 6XPPH DOOHU LP ]HLWDXIJHO|VWHQ +6�*&�06�&KURPDWRJUDPP �)XOO�6FDQ�

LQWHJULHUWHQ 3HDNIOlFKHQ ZXUGH I�U MHGHV )UDJPHQWLRQ DOV ���� JHVHW]W�

7DE� 9,���� ��$QWHLOH DQ GHU 3HDNIOlFKHQVXPPH I�U GLH )UDJPHQWLRQHQ P�] ��� P�] �� XQG

P�] ���� JHRUGQHW QDFK 6WRIIJUXSSHQ �+6�*&�06� )XOO 6FDQ�

P�] 9HUELQGXQJVNODVVH %XOJDULHQ�

'HVWLOODW

0DURNNR�

'HVWLOODW

5RVHQ|O�

V\QWKHWLVFK

P�] �� 0RQRWHUSHQNRKOHQZDVVHUVWRIIH ���� ���� ����

7HUSHQDONRKROH ���� ��� ���

7HUSHQNRKOHQZDVVHUVWRIIH

PLW (WKHUIXQNWLRQ
��� ��� ���

YHUHVWHUWH 7HUSHQNRKOHQZDVVHUVWRIIH ��� ��� ���

7HUSHQNRKOHQZDVVHUVWRIIH

PLW .HWRIXQNWLRQ

� � ���

6RQVWLJH ���� ���� ����

P�] �� 0RQRWHUSHQNRKOHQZDVVHUVWRIIH ���� ���� ����

7HUSHQDONRKROH ���� ��� ���

7HUSHQNRKOHQZDVVHUVWRIIH

PLW (WKHUIXQNWLRQ
��� ��� ���

YHUHVWHUWH 7HUSHQNRKOHQZDVVHUVWRIIH � � ���

6RQVWLJH � ��� ����

P�] ��� 0RQRWHUSHQNRKOHQZDVVHUVWRIIH ���� ���� ����

7HUSHQDONRKROH ���� ��� ���

7HUSHQNRKOHQZDVVHUVWRIIH

PLW (WKHUIXQNWLRQ
� ��� �

YHUHVWHUWH 7HUSHQNRKOHQZDVVHUVWRIIH � ��� ����

7HUSHQNRKOHQZDVVHUVWRIIH

PLW .HWRIXQNWLRQ
� ��� ���

6RQVWLJH � ��� ���



9, (LQVDW] GHV 06�6HQVRUV 5RVHQ|OH

���

0RQRWHUSHQNRKOHQZDVVHUVWRIIH PDFKWHQ LQ DOOHQ XQWHUVXFKWHQ 3UREHQ ]ZLVFKHQ

����� XQG ����� GHU 3HDNIOlFKHQVXPPH GHU )UDJPHQWLRQHQ P�] ��� P�] �� XQG

P�] ��� DXV� 'HU $QWHLO GHU 7HUSHQDONRKROH DQ GHQ MHZHLOLJHQ 3HDNIOlFKHQVXPPHQ

ZDU LP 'HVWLOODW GHU EXOJDULVFKHQ 'DPDVFHQHU�5RVH DP JU|�WHQ� LP 'HVWLOODW GHU PD�

URNNDQLVFKHQ =HQWLIROLH I�U P�] �� XQG P�] ��� DP NOHLQVWHQ� 'HU %HLWUDJ ]XU *H�

VDPWSHDNIOlFKH� GHQ YHUHVWHUWH 7HUSHQNRKOHQZDVVHUVWRIIH LP V\QWKHWLVFKHQ 5RVHQ|O

OHLVWHWHQ� ZDU YRQ DOOHQ XQWHUVXFKWHQ 3UREHQ DP JU|�WHQ� JOHLFK]HLWLJ ZDU GHU %HLWUDJ

YRQ 7HUSHQHQ PLW (WKHUIXQNWLRQ LQ GLHVHU 3UREH DP JHULQJVWHQ� 1LFKWWHUSHQRLGH 9HU�

ELQGXQJHQ KDWWHQ LP EXOJDULVFKHQ 'HVWLOODW GHQ JU|�WHQ $QWHLO� HU EHWUXJ ����� I�U

P�] ��� 6HKU NOHLQH %HLWUlJH QLFKWWHUSHQRLGHU ,QKDOWVVWRIIH YRQ ���� XQG ���� ]HLJ�

WHQ VLFK LP PDURNNDQLVFKHQ 'HVWLOODW I�U P�] �� E]Z� P� ���� ,P V\QWKHWLVFKHQ 3UR�

GXNW ZDU GHU %HLWUDJ YRQ ,QKDOWVVWRIIHQ� GLH QLFKW ]XU .ODVVH GHU 7HUSHQ�

NRKOHQZDVVHUVWRIIH JHK|UWHQ� I�U P�] �� XQG P�] ��� lKQOLFK KRFK ZLH LP PDURNND�

QLVFKHQ 'HVWLOODW� (U EHWUXJ LQ EHLGHQ 3UREHQ FD� ��� E]Z� ���

6HQVRUDUUD\ �

,Q 7DEHOOH 9,��� LVW GDUJHVWHOOW� ZLH VLFK GLH *HVDPWSHDNIOlFKH GHU ,RQHQVSXUHQ

P�] ��� P�] ��� XQG P�] ��� LQ GHQ XQWHUVFKLHGOLFKHQ 5RVHQ|O�3UREHQ ]XVDPPHQ�

VHW]W� 'LH 6XPPH DOOHU LP ]HLWDXIJHO|VWHQ +6�*&�06�&KURPDWRJUDPP LQWHJULHUWHQ

3HDNIOlFKHQ ZXUGH I�U MHGHV )UDJPHQWLRQ DXI ���� JHVHW]W�

:LH DXV 7DEHOOH 9,��� KHUYRUJHKW� KDWWHQ GLH LVRPHUHQ 5RVHQR[LGH LQ DOOHQ 5R�

VHQ|OHQ HLQHQ $QWHLO YRQ FD� ��� DQ GHQ 3HDNIOlFKHQVXPPHQ GHU ,RQHQ P�] ���

XQG P�] ���� (LQ]LJ LP V\QWKHWLVFKHQ 3URGXNW ]HLFKQHWHQ 0HQWKRQ XQG ,VRPHQWKRQ

�PLW ����� E]Z� ������ ]XVDPPHQ I�U PHKU DOV ��� GHU 3HDNIOlFKH GHV )UDJ�

PHQWLRQV P�] ��� YHUDQWZRUWOLFK�
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���

7DE� 9,���� ��$QWHLOH DQ GHU 3HDNIOlFKHQVXPPH I�U GLH )UDJPHQWLRQHQ P�] ��� P�] ��� XQG
P�] ��� �+6�*&�06� )XOO 6FDQ�

P�] 9HUELQGXQJ %XOJDULHQ�

'HVWLOODW

0DURNNR�

'HVWLOODW

5RVHQ|O�

V\QWKHWLVFK

P�] �� 0RQRWHUSHQNRKOHQZDVVHUVWRIIH D ��� ��� ���

P�] ��� FLV�5RVHQR[LG ���� ���� ����

WUDQV�5RVHQR[LG ���� ���� ����

Q�L� �5,E ���� ��� ��� ���

/LQDORRO ��� � �

0HQWKRQ � � ���

,VRPHQWKRQ � � ����

P�] ��� FLV�5RVHQR[LG ���� ���� ����

WUDQV�5RVHQR[LG � ��� ���

7HUSLQHQ���RO ��� � �

Q�L� �5, E ����� ���� ���� �

0HQWKRQ � � ����

,VRPHQWKRQ � � ����

D =XVDPPHQVHW]XQJ VLHKH 7DE� 9,���
E 5HWHQWLRQVLQGL]HV DXI .DSLOODUVlXOH '%��

7DE� 9,���� 3HDNIOlFKHQVXPPH GHU )UDJPHQWLRQHQ P�] ��� P�] ��� XQG P�] ����

HUPLWWHOW DXI %DVLV GHU +6�*&�06� $QDO\VHQ �)XOO 6FDQ� ��� =lKOHUHLJQLVVH�

P�] %XOJDULHQ�

'HVWLOODW

0DURNNR�

'HVWLOODW

5RVHQ|O�

V\QWKHWLVFK

�� ���� ���� ����

��� ��� ��� ���

��� ���� ���� ����

����� 6HQVRUPHVVXQJHQ XQG 0XVWHUHUNHQQXQJ

=XU 'XUFKI�KUXQJ GHU 6HQVRU�06�0HVVXQJHQ ZXUGHQ MHZHLOV ��PJ 5RVHQ|O LQ HLQ

+HDGVSDFH�9LDO �EHUI�KUW� 1DFK �� 0LQXWHQ 7KHUPRVWDWLVLHUXQJ EHL �� �& ZXUGH GHU



9, (LQVDW] GHV 06�6HQVRUV 5RVHQ|OH

���

+HDGVSDFH LQV 0DVVHQVSHNWURPHWHU HQWVSDQQW� 'LH $XI]HLFKQXQJ GHU ,QWHQVLWlWHQ

HUIROJWH LP )XOO�6FDQ�9HUIDKUHQ� GHU 0DVVHQEHUHLFK ZDU ������ DPX�

,Q GHQ 7DEHOOHQ 9,��� XQG 9,��� VLQG GLH QRUPLHUWHQ ,QWHQVLWlWHQ GHU )UDJPHQWLRQHQ

GHV $UUD\V � �P�] ��� P�] ��� P�] ���� XQG GHV $UUD\V � �P�] ��� P�] ���� P�] ����

I�U GLH GUHL XQWHUVXFKWHQ 5RVHQ|OH HLQDQGHU JHJHQ�EHUJHVWHOOW� 'LH JUDSKLVFKHQ 'DU�

VWHOOXQJHQ GHU QRUPLHUWHQ 6LJQDOPXVWHU ILQGHQ VLFK LQ GHQ $EELOGXQJHQ 9,��� XQG

9,����

7DE� 9,���� 1RUPLHUWHV 0XVWHU GHU ,QWHQVLWlWHQ� 6HQVRUDUUD\ �

�0LWWHOZHUWH XQG 6WDQGDUGDEZHLFKXQJHQ�

P�] %XOJDULHQ�
'HVWLOODW

0DURNNR�
'HVWLOODW

5RVHQ|O�
V\QWKHWLVFK

�� ���� r ��� ���� r ��� ���� r ���

�� ���� r ��� ���� r ��� ���� r ���

��� ���� r ��� ���� r ��� ���� r ���

7DE� 9,���� 1RUPLHUWHV 0XVWHU GHU ,QWHQVLWlWHQ� 6HQVRUDUUD\ �

�0LWWHOZHUWH XQG 6WDQGDUGDEZHLFKXQJHQ�

P�] %XOJDULHQ�
'HVWLOODW

0DURNNR�
'HVWLOODW

5RVHQ|O�
V\QWKHWLVFK

�� ���� r ��� ���� r ��� ���� r ����

��� ���� r ��� ���� r ��� ���� r ���

��� ��� r ��� ���� r ��� ��� r ���

6HQVRUDUUD\ � ]XU .RQWUROOH GHU 3URGXNWNRQVWDQ]

'DV QRUPLHUWH 6LJQDOPXVWHU GHV PDURNNDQLVFKHQ 5RVHQ|O XQWHUVFKHLGHW VLFK GHXW�

OLFK YRQ GHP GHV EXOJDULVFKHQ XQG GHP GHV V\QWKHWLVFKHQ 5RVHQ|OV� 'DUDXV UHVXO�

WLHUW HLQH JXWH 7UHQQEDUNHLW GHU 3UREHQ ´'HVWLOODW 5RVD FHQWLIROLD� 0DURNNNR´ XQG

Å'HVWLOODW 5RVD GDPDVFHQD� %XOJDULHQ´ LP 0HUNPDOVUDXP �$EE� 9,���� 'LH .ODVVHQ I�U

EXOJDULVFKHV XQG V\QWKHWLVFKHV 5RVHQ|O ]HLJHQ GDJHJHQ GHXWOLFKH hEHUVFKQHLGXQ�

JHQ� 'LH QRUPLHUWHQ 6LJQDOYHNWRUHQ VLQG HLQDQGHU VHKU lKQOLFK XQG VWHOOHQ VLFK GDKHU

QLFKW LQ UlXPOLFK JHWUHQQWHQ %HUHLFKHQ GHU 'LVNULPLQDQ]HEHQH GDU� $XJHQIlOOLJ LVW GLH

VWDUNH 6WUHXXQJ GHU ,QWHQVLWlWHQ DOOHU )UDJPHQWLRQHQ GHU .ODVVH Å5RVHQ|O� V\QWKH�

WLVFK´� ���� �P�] ���� ���� �P�] ���� XQG ����� �P�] �����



9, (LQVDW] GHV 06�6HQVRUV 5RVHQ|OH

���

6HQVRU�$UUD\ � ]XU 6RUWHQGLIIHUHQ]LHUXQJ

'LH &OXVWHU DOOHU 5RVHQ|OH VLQG DXI GHU 'LVNULPDQ]HEHQH UlXPOLFK JHWUHQQW� 'LH JXWH

7UHQQEDUNHLW GHU 3UREHQ ´'HVWLOODW 5RVD FHQWLIROLD� 0DURNNNR´� Å'HVWLOODW 5RVD GD�

PDVFHQD� %XOJDULHQ´ XQG GHV V\QWKHWLVFKHQ 5RVHQ|OV LP 0HUNPDOVUDXP �$EE� 9,���

LVW GDUDXI ]XU�FN]XI�KUHQ� GD� VLFK GLH 6LJQDOPXVWHU GLHVHU .ODVVHQ VWDUN XQWHU�

VFKLHGHQ� 0LW HLQHU 9DULDQ] YRQ GXUFKVFKQLWWOLFK ���� LVW GLH 6WUHXXQJ LQQHUKDOE GHU

GUHL .ODVVHQ YHUKlOWQLVPl�LJ NOHLQ�
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9, (LQVDW] GHV 06�6HQVRUV 5RVHQ|OH

���

����� 5HFKQHULVFKH +HUOHLWXQJ GHV 6LJQDOPXVWHUV ² $EVLFKHUXQJ GHU 0H�HU�

JHEQLVVH

=XU .RQWUROOH GHU 5LFKWLJNHLW GHV H[SHULPHQWHOO HUPLWWHOWHQ 6LJQDOPXVWHUV ZXUGHQ DXV

GHQ LQ 7DE� 9,��� DXIJHI�KUWHQ 3HDNIOlFKHQVXPPHQ GLH ]X HUZDUWHQGHQ 6LJQDO�

PXVWHU EHUHFKQHW� �7DE� 9,��� XQG 7DE� 9,����� 'HU 9HUJOHLFK H[SHULPHQWHOOHU PLW EH�

UHFKQHWHQ :HUWHQ HUJLEW HLQH JXWH hEHUHLQVWLPPXQJ�

7DE� 9,���� $XI *UXQGODJH GHU 3HDNIOlFKHQVXPPH EHUHFKQHWH 6LJQDOPXVWHU I�U 5RVHQ|OH XQWHU�

VFKLHGOLFKHU +HUNXQIW ² 6HQVRUDUUD\ �

%XOJDULHQ�

'HVWLOODW

0DURNNR�

'HVWLOODW

5RVHQ|O�

V\QWKHWLVFK

P�] �� ���� ���� ����

P�] ��� ���� ���� ����

P�] ��� ��� ��� ���

7DE� 9,���� $XI *UXQGODJH GHU 3HDNIOlFKHQVXPPH EHUHFKQHWH 6LJQDOPXVWHU I�U 5RVHQ|OH XQWHU�

VFKLHGOLFKHU +HUNXQIW ² 6HQVRUDUUD\ �

%XOJDULHQ�
'HVWLOODW

0DURNNR�
'HVWLOODW

5RVHQ|O�
V\QWKHWLVFK

P�] �� ���� ���� ����

P�] �� ���� ���� ����

P�] ��� ���� ���� ����

��� 'LVNXVVLRQ

'LH (UJHEQLVVH GHU KLHU GXUFKJHI�KUWHQ 8QWHUVXFKXQJHQ ]HLJHQ� GD� GLH 'LIIHUHQ]LH�

UXQJ YRQ 5RVHQ|OHQ DXV %O�WHQPDWHULDO GHU 6RUWHQ 5RVD GDPDVFHQD �%XOJDULHQ� XQG

5RVD FHQWLIROLD �0DURNNR� PLWWHOV +6�06 LQ .RPELQDWLRQ PLW 0XVWHUHUNHQQXQJ JUXQG�

VlW]OLFK P|JOLFK LVW� $OV ZHQLJ YRUWHLOKDIW EHL GHU %HZHUWXQJ GHU $OOJHPHLQJ�OWLJNHLW

GHU (UJHEQLVVH HUZLHV VLFK DOOHUGLQJV GLH 9HUZHQGXQJ GHU VWDWLVFKHQ +HDGVSDFH�

7HFKQLN ]XU 3UREHQDXIJDEH� 'LH *DVSKDVHQNRQ]HQWUDWLRQ HLQHU IO�FKWLJHQ 9HUELQ�

GXQJ KlQJW QLFKW QXU YRQ LKUHU .RQ]HQWUDWLRQ LP HWKHULVFKHQ gO DE� VRQGHUQ DXFK YRQ
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���

LKUHU )O�FKWLJNHLW� 'DKHU LVW GLH +HDGVSDFH�=XVDPPHQVHW]XQJ HLQHV XQWHUVXFKWHQ

gOHV ]ZDU FKDUDNWHULVWLVFK I�U GLHVHV gO� VSLHJHOW MHGRFK QLFKW GLH 9HUKlOWQLVVH LP

'HVWLOODW ZLHGHU� 8QWHUVXFKXQJHQ YRQ 5RVHQ|OH[WUDNWHQ PLWWHOV *&�06 �)O�VVLJLQMHN�

WLRQ� VLQG ]ZDU LQ GHU /LWHUDWXU >X� D� .RYiWV� ����@ EHVFKULHEHQ� QLFKW MHGRFK GLH 8Q�

WHUVXFKXQJ PLWWHOV VWDWLVFKHU�+HDGVSDFH�7HFKQLN�

)�U GLH 8QWHUVXFKXQJ GHU 5RVHQ|OH KDW GLH 9HUZHQGXQJ GHU 'DPSIUDXPDQDO\VH IRO�

JHQGH %HGHXWXQJ� $XVVFKOLH�OLFK GLH OHLFKW� XQG PLWWHOIO�FKWLJHQ ,QKDOWVVWRIIH GHU XQ�

WHUVXFKWHQ 5RVHQ|OH ² NXU]NHWWLJH $ONRKROH� $OGHK\GH XQG YRU DOOHP 0RQRWHUSHQ�

NRKOHQZDVVHUVWRIIH PLW 5, � ���� ² ZXUGHQ LQ GHQ 'DPSIUDXP �EHUI�KUW� QLFKW MH�

GRFK VFKZHUHUIO�FKWLJH ,QKDOWVVWRIIH ZLH 6HVTXLWHUSHQH RGHU 3DUDIILQH� =XGHP ZDU

GLH 9HUWHLOXQJ GHU 0RQRWHUSHQYHUELQGXQJHQ LP 3UREHQKHDGVSDFH QLFKW PLW GHU

HQWVSUHFKHQHQGHQ 9HUWHLOXQJ LP IO�VVLJHQ HWKHULVFKHQ gO YHUJOHLFKEDU� 6LH ZDU YLHO�

PHKU VWDUN ]XJXQVWHQ GHU 0RQRWHUSHQNRKOHQZDVVHUVWRIIH PLW QLHGULJHQ 6LHGHSXQN�

WHQ YHUVFKREHQ�

'DV .RSIUDXPJDV GHV EXOJDULVFKHQ 'HVWLOODWV HQWKLHOW GDKHU YHUJOHLFKEDU JUR�H $Q�

WHLOH DQ 0RQWRWHUSHQNRKOHQZDVVHUVWRIIHQ XQG 0RQRWHUSHQDONRKROHQ� ZlKUHQG LP

YRUOLHJHQGHQ gO GHU $ONRKRO�$QWHLO ZHVHQWOLFK K|KHU ZDU� 'LH LP 5DKPHQ GLHVHU $U�

EHLW YHUPHVVHQHQ 5RVHQ|OSUREHQ ZDUHQ YRQ .ROOPDQQVEHUJHU ������ PLWWHOV )O�VVL�

JLQMHNWLRQV�*&�06 EHUHLWV XQWHUVXFKW ZRUGHQ� )�U GDV EXOJDULVFKH 5RVHQ|O ZXUGH

GDEHL HLQ ��� IDFK JU|�HUHU $QWHLO DQ 0RQRWHUSHQDONRKROHQ HUPLWWHOW� hEHU HLQ lKQOL�

FKHV 9HUKlOWQLV YRQ 0RQRWHUSHQDONRKROHQ ]XP $QWHLO YRQ 0RQRWHUSHQNRKOHQ�

ZDVVHUVWRIIHQ LP 'HVWLOODW GHU 'DPDV]HQHU�5RVH EHULFKWHWH EHUHLWV .RYiWV �������

KLHU ODJ HV EHL ���� $X�HUGHP LVW LP YRUOLHJHQGHQ 'HVWLOODW D�3LQHQ PLW ����� HLQH

+DXSWNRPSRQHQWH GHV +HDGVSDFHV� ZlKUHQG LKU $QWHLO LQ GHU IO�VVLJHQ 3KDVH QXU

����� OLHJW �.ROOPDQQVEHUJHU� ������ (LQ VHKU VWDUNHV 0L�YHUKlOWQLV ]ZLVFKHQ GHU

.RQ]HQWUDWLRQ LQ GHU *DVSKDVH XQG GHU .RQ]HQWUDWLRQ LQ GHU IO�VVLJHQ 3KDVH NRQQWH

DXFK I�U GLH 9HUELQGXQJHQ &LWURQHOORO XQG /LQDORRO JHIXQGHQ ZHUGHQ� :lKUHQG &LWUR�

QHOORO PLW ����� �.ROOPDQQVEHUJHU� ����� GHQ ([WUDNW GRPLHUW� WULWW HV PLW ���� LQ

GHU *DVSKDVH VWDUN ]XU�FN� +LQJHJHQ LVW /LQDORRO PLW �� � GLH GRPLQLHUHQGH 9HUELQ�

GXQJ LP 'DPSIUDXP� LKU $QWHLO LQ GHU IO�VVLJHQ 3KDVH OLHJW MHGRFK QXU EHL �� �.ROO�

PDQQVEHUJHU� ������ 'D� 'HVWLOODWH DXV %O�WHQ GHU 6RUWH 5RVD 'DPDVFHQD 0LOOHU W\SL�

VFKHUZHLVH ������ DQ &LWURQHOORO HQWKDOWHQ� EHULFKWHWHQ X�D� %UXQNH HW DO� �������

%D\UDN ������� .RYiWV ������ XQG 6RRG HW DO� �������
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'DV .RSIUDXPJDV �EHU GHP 'HVWLOODW GHU PDURNNDQLVFKHQ =HQWLIROLH HQWKLHOW HLQHQ

KRKHQ $QWHLO ������� DQ 0RQRWHUSHQNRKOHQZDVVHUVWRIIHQ� GLH *UXSSH GHU 7HUSHQ�

GHULYDWH ZDU PLW ���� DOOHUGLQJV ZHQLJHU EHGHXWVDP� $XIIlOOLJ ZDU GHU DX�HURUGHQW�

OLFK KRKH *HKDOW DQ D�3LQHQ �������� $XV GHU =XVDPPHQVHW]XQJ GHV IO�VVLJHQ gOV

Ol�W VLFK HLQH (UNOlUXQJ I�U GLHVH 'RPLQDQ] DEOHLWHQ� (V HQWKlOW QXU YHUKlOWQLVPl�LJ

ZHQLJH OHLFKWIO�FKWLJH 9HUELQGXQJHQ� MHGRFK HLQH 5HLKH DQ VFKZHUHU IO�FKWLJHQ ,Q�

KDOWVVWRIIHQ� $X�HUGHP NRPPHQ LQ GHU *UXSSH GHU OHLFKWIO�FKWLJHQ 9HUELQGXQJHQ QXU

ZHQLJH 9HUELQGXQJHQ LQ YHUJOHLFKEDUHQ .RQ]HQWUDWLRQHQ YRU� )ROJOLFK JHK|UW D�3LQHQ

]X GHQ +DXSWNRPSRQWHQ GHV .RSIUDXPJDVHV� REZRKO GHU 3LQHQ�$QWHLO LP IO�VVLJHQ

gO QXU ���� EHWUlJW� 'DQHEHQ HQWKlOW GDV 'HVWLOODW X�D� ��� � /LQDORRO XQG ���� �

&LWURQHOORO� 'D� %O�WHQEOlWWHU�'HVWLOODWHQ GHU 9DULHWlW 5RVD &HQWLIROLD /� KRKH *HKDOWH

DQ VFKZHUHUIO�FKWLJHQ ,QKDOWVVWRIIHQ EHVLW]HQ� ZLUG DXFK LQ GHU /LWHUDWXU EHVFKULHEHQ�

1DFK *RUD HW DO� ������ VLQG *HUDQLRO XQG &LWURQHOORO PLW ����� E]Z� ����� ZHQLJ

IO�FKWLJH +DXSWNRPSRQHQWHQ GHV 'HVWLOODWV� ,QVRIHUQ VFKHLQW DXFK GLH LP 5DKPHQ

GLHVHU $UEHLW HUPLWWHOWH +HDGVSDFH]XVDPPHQVHW]XQJ E]Z� GLH YRQ .ROOPDQQVEHUJHU

������ HUPLWWHOWH =XVDPPHQVHW]XQJ GHV 'HVWLOODWV W\SLVFK I�U GLH 6RUWH 5RVD FHQWLIROLD

]X VHLQ�

'HU 0RQRWHUSHQDQWHLO GHV +HDGVSDFHV �EHU V\QWKHWLVFKHP 5RVHQ|O ODJ EHL ������

D�3LQHQ XQG /LPRQHQ ZDUHQ PLW HLQHP $QWHLO YRQ MHZHLOV FD� ��� +DXSWNRPSR�

QHQWHQ GHV 'DPSIUDXPV QHEHQ ��0HWK\OEXWDQRO PLW ������ 'D GLH =XVDPPHQVHW�

]XQJ HLQHV V\QWKHWLVFKHQ 3URGXNWHV L� D� HLQ )LUPHQJHKHLPQLV XQG GDKHU QLFKW |I�

IHQWOLFK ]XJlQJOLFK LVW� NDQQ QLFKWV GDU�EHU DXVJHVDJW ZHUGHQ� RE GDV LP 5DKPHQ

GLHVHU $UEHLW XQWHUVXFKWH V\QWKHWLVFKH 5RVHQ|O DOV 0XVWHUH[HPSODU HLQHU 5HNRQ�

VWUXNWLRQ DQJHVHKHQ ZHUGHQ NDQQ� (V LVW MHGRFK DQ]XQHKPHQ� GD� GLHV QLFKW GHU )DOO

LVW� ,Q GHU 3DUIXPLQGXVWULH VLQG 1DFKELOGXQJHQ QDW�UOLFKHU $URPHQPLVFKXQJHQ LP

DOOJHPHLQHQ QLFKW QXU YRQ 3DUIXPHXU ]X 3DUIXPHXU YHUVFKLHGHQ� VRQGHUQ DXFK LQGL�

YLGXHOO DXI GHQ MHZHLOLJHQ 9HUZHQGXQJV]ZHFN DEJHVWLPPW�

'DV LP 5DKPHQ GHU +6�06�8QWHUVXFKXQJHQ ]XU 6RUWHQGLVNULPLQLHUXQJ YRUJHVFKOD�

JHQH )UDJPHQWLRQHQ�$UUD\ EHVWDQG DXV GHQ )UDJPHQWLRQHQ P�] ��� P�] �� XQG

P�] ���� 'DPLW HUIROJWH GLH 'LVNULPLQLHUXQJ DXI %DVLV GHV 0RQRWHUSHQPXVWHUV GHV

.RSIUDXPJDVHV� 2EZRKO� ZLH EHUHLWV HUZlKQW� GLHVHV 0XVWHU QLFKW GHPMHQLJHQ GHV

'HVWLOODWV HQWVSULFKW� LVW HV GRFK FKDUDNWHULVWLVFK I�U GLH XQWHUVXFKWH 5RVHQYDULHWlW�

'LH 9HUZHQGXQJ GHU VWDWLVFKHQ +HDGVSDFH�3UREHQDXIJDEH EHVFKUlQNW GLH GHWHN�
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WLHUEDUHQ 9HUELQGXQJHQ DXI GLH OHLFKWIO�FKWLJHQ 3UREHQLQKDOWVVWRIIH XQG LVW GDKHU EH�

VRQGHUV ]XU 8QWHUVXFKXQJ GHU 0RQRWHUSHQH JHHLJQHW� 'DV 0XVWHU GHU 0RQRWHUSHQH

LVW L� D� JHQHWLVFK GHWHUPLQLHUW XQG VROOWH VRPLW HLQH DXVVDJHNUlIWLJH 'LIIHUHQ]LHUXQJ

GHU HWKHULVFKHQ gOH QDFK 6RUWHQ]XJHK|ULJNHLW GHV HLQJHVHW]WHQ 5RKVWRIIHV ]XODVVHQ�

9HUJOHLFKEDUHV ZXUGH EHUHLWV LQ GHU /LWHUDWXU EHVFKULHEHQ� 6R LVW QDFK 5DSS ������

XQG 5DSS HW DO� ������ HLQH 6RUWHQGLIIHUHQ]LHUXQJ I�U GHXWVFKH :HL�ZHLQH DQKDQG

GHV 0RQRWHUSHQPXVWHUV P|JOLFK� :LOOLDPV HW DO� ������ XQWHUVXFKWHQ X� D� 0RQRWHU�

SHQH XQG 1RULVRSUHQRLGH LQ YHUVFKLHGHQHQ 7UDXEHQVRUWHQ� XQG .DLQXODLQHQ HW DO�

������ EHULFKWHQ �EHU GLH JHQHWLVFKH 'HWHUPLQLHUXQJ GHV 0RQRWHUSHQPXVWHUV EHL

.DURWWHQJU�Q�

'D� GLH 'LVNULPLQLHUXQJ GHU 'HVWLOODWH DXV %O�WHQEOlWWHUQ GHU 6RUWHQ 5RVD 'DPDVFHQD

0LOOHU XQG 5RVD &HQWLIROLD /� DXI %DVLV GHU 6LJQDOPXVWHU YRQ P�] ��� P�] �� XQG

P�] ��� HU]LHOW ZHUGHQ NRQQWH� JLEW HLQHQ HUVWHQ +LQZHLV DXI GLH 7DXJOLFKNHLW GHV

0H�YHUIDKUHQV ]XU 6RUWHQGLIIHUHQ]LHUXQJ� 8P GHVVHQ $OOJHPHLQJ�OWLJNHLW ]X SU�IHQ�

VROOWHQ ZHLWHUH 0HVVXQJHQ YRQ 'HVWLOODWHQ GLHVHU XQG DQGHUHU 6RUWHQ GXUFKJHI�KUW

ZHUGHQ� (V VROOWH DX�HUGHP EHDFKWHW ZHUGHQ� GD� HLQH YHUOl�OLFKH 6RUWHQGLIIHUHQ�

]LHUXQJ QXU GDQQ HUIROJHQ NDQQ� ZHQQ GLH lX�HUHQ %HGLQJXQJHQ EHL GHU 'HVWLOODWLRQ

GHV %O�WHQPDWHULDOV YHUJOHLFKEDU VLQG� $QGHUQIDOOV N|QQHQ PHWKRGLVFK EHGLQJWH 9HU�

lQGHUXQJHQ LQ GHU =XVDPPHQVHW]XQJ ]X HLQHU IDOVFKHQ .ODVVLILNDWLRQ I�KUHQ� 'D EHL

GHU 9HUDUEHLWXQJ YRQ QDW�UOLFKHQ 5RKVWRIIHQ LQ SUD[L JHZLVVH 6FKZDQNXQJHQ YRQ

3DUDPHWHUQ ZLH 7HPSHUDWXU� /DJHU]HLW� 'HVWLOODWLRQVGDXHU HWF� LQ .DXI JHQRPPHQ

ZHUGHQ P�VVHQ� VROOWH GLH 7DXJOLFKNHLW GHU HQWZLFNHOWHQ 0HWKRGH ]XU 6RUWHQ�

GLIIHUHQ]LHUXQJ GXUFK ZHLWHUH 0HVVXQJHQ DEJHVLFKHUW ZHUGHQ�

'D� XQWHUVFKLHGOLFKH %HGLQJXQJHQ ZlKUHQG GHU $XIDUEHLWXQJ GHU %O�WHQEOlWWHU

P|JOLFKZHUZHLVH V\VWHPDWLVFKH 6FKZDQNXQJHQ LQ GHU =XVDPPHQVHW]XQJ ]XU )ROJH

KDEHQ� LVW VLFKHUOLFK HLQ 6FKZDFKSXQNW GHV 0H�YHUIDKUHQV EHL GHU 6RUWHQGLIIHUHQ]LH�

UXQJ� 0DQ NDQQ VLFK 9HUlQGHUXQJHQ GHU .RQ]HQWUDWLRQHQ ZHUWJHEHQGHU ,QKDOWVVWRIIH

MHGRFK ]XQXW]H PDFKHQ� LQGHP GLHVH DOV *UXQGODJH HLQHV 9HUIDKUHQV ]XU .RQWUROOH

GHU 3URGXNWNRQVWDQ] ]� %� EHLP :DUHQDXVJDQJ KHUDQJH]RJHQ� 6XUEXUJ HW DO� ������

XQG .QDSS HW DO� ������ JHKHQ GDYRQ DXV� GD� FLV� XQG WUDQV�5RVHQR[LG� ]ZHL lX�

�HUVW JHUXFKVDNWLYH F\FOLVFKHQ (WKHU� HUVW EHL GHU :DVVHUGDPSIGHVWLOODWLRQ GHV %O��

WHQPDWHULDOV DXV ODELOHQ 0RQRWHUSHQGLROHQ HQWVWHKHQ� ,KU 9RUKDQGHQVHLQ E]Z� LKUH

.RQ]HQWUDWLRQ LP 'HVWLOODW NDQQ VRPLW DOV ,QGLNDWRU I�U GLH (LQKDOWXQJ GHU YRUJH�
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VFKULHEHQHQ 3DUDPHWHU EHL GHU +HUVWHOOXQJ KHUDQJH]RJHQ ZHUGHQ� $X�HUGHP VROOWH

IROJHQGHV HUZlKQW ZHUGHQ� )�U 'HVWLOODWH XQWHUVFKLHGOLFKHU 5RVHQVRUWHQ HUKlOW PDQ

PLWWHOV +6�06 YHUPXWOLFK QLFKW ]ZDQJVOlXILJ GLH JOHLFKHQ 6LJQDOPXVWHU� DXFK ZHQQ

GLH HWKHULVFKHQ gOH XQWHU GHQ JOHLFKHQ %HGLQJXQJHQ KHUJHVWHOOW ZRUGHQ VLQG� 'LHV

OLHJW GDUDQ� GD� GLH *HKDOWH DQ 0RQRWHUSHQGLROHQ ² GHQ 9RUVWXIHQ GHU LVRPHUHQ 5R�

VHQR[LGH ² LQ GHQ %O�WHQEOlWWHUQ VRUWHQDEKlQJLJ VLQG�

,P 5DKPHQ GLHVHU $UEHLW ZXUGH HLQ 0H�YHUIDKUHQ ]XU .RQWUROOH GHU 3URGXNWNRQVWDQ]

HUDUEHLWHW� ZHOFKHV DXI GHQ )UDJPHQWLRQHQ P�] ��� P�] ��� XQG P�] ��� EHUXKW� 'LH

'LVNULPLQLHUXQJ HUIROJWH GDPLW DXI GHU %DVLV GHU 0HQJHQYHUKlOWQLVVH GHU LVRPHUHQ

5RVHQR[LGH ]XU JHVDPWHQ )UDNWLRQ GHU 0RQRWHUSHQNRKOHQZDVVHUVWRIIH� 'DEHL UHS�

UlVHQWLHUWH P�] �� GLH *HVDPWKHLW GHU 0RQRWHUSHQNRKOHQZDVVHUVWRIIH� P�] ��� XQG

P�] ��� ZDUHQ )UDJPHQWLRQHQ DXV GHQ 0DVVHQVSHNWUHQ YRQ FLV� XQG WUDQV�5RVHQ�

R[LG� 'LH KLHU GXUFKJHI�KUWHQ 8QWHUVXFKXQJHQ ]HLJHQ� GD� GLH 'LIIHUHQ]LHUXQJ GHV

EXOJDULVFKHQ YRP PDURNNDQLVFKHQ 'HVWLOODW DXI GLHVHU *UXQGODJH P|JOLFK LVW� 2E GDV

0H�YHUIDKUHQ VLFK LQ SUD[L ]XU .RQWUROOH GHU 3URGXNWNRQVWDQ] HLJQHW� Ol�W VLFK HUVW

QDFK 'XUFKI�KUXQJ ZHLWHUHU 0H�UHLKHQ HQWVFKHLGHQ� GD QXU MHZHLOV HLQH HLQ]LJH 3UR�

EH MHGHU 6RUWH YHUPHVVHQ ZXUGH�

2EZRKO PLW P�] ��� XQG P�] ��� DXFK GLH VHQVRULVFKH 4XDOLWlW GHU XQWHUVXFKWHQ gOH

%HU�FNVLFKWLJXQJ ILQGHW� NDQQ NHLQH GHU EHLGHQ 06�6HQVRU�0HWKRGHQ ]XU .ODV�

VLIL]LHUXQJ GHU gOH EH]�JOLFK LKUHU $URPDTXDOLWlW GLHQHQ� 9LHOH GHU I�U GDV $URPD lX�

�HUVW ZLFKWLJHQ 6SXUHQNRPSRQWHQHQ� ZLH ]� %� GLH JHUXFKOLFK lX�HUVW GRPLQDQWH

9HUELQGXQJ E�'DPDVFHQRQ� N|QQHQ XQWHU GHQ JHJHQZlUWLJHQ 0H�EHGLQJXQJHQ

QLFKW LQ GLH 0H�PHWKRGH HLQEH]RJHQ ZHUGHQ� GD LKUH .RQ]HQWUDWLRQ LP .RSIUDXP

XQWHUKDOE GHU 1DFKZHLVJUHQ]H GHU VWDWLVFKHQ +HDGVSDFH�0HWKRGH OLHJW� 'LH PDQ�

JHOQGH 7UHQQXQJ GHU .ODVVHQ I�U EXOJDULVFKHV XQG V\QWKHWLVFKHV 5RVHQ|O� ZLH VLH

EHL 9HUZHQGXQJ GHV 6HQVRUDUUD\V � ]X EHREDFKWHQ LVW� PDFKW GLHV GHXWOLFK� $XI�

JUXQG lKQOLFKHU :HUWH I�U GDV 9HUKlOWQLV LVRPHUHU 5RVHQR[LGH ]X 0RQRWHUSHQNRK�

OHQZDVVHUVWRIIHQ �� � ��� I�U GDV EXOJDULVFKH 'HVWLOODW E]Z� � � ��� I�U GLH V\QWKHWLVFKH

0LVFKXQJ� ]HLJHQ GLH .ODVVHQ GHXWOLFKH hEHUVFKQHLGXQJ LP 0HUNPDOVUDXP� ZlKUHQG

GLH VHQVRULVFKH %HZHUWXQJ GHU gOH VHKU XQWHUVFKLHGOLFK DXVILHO�



9, (LQVDW] GHV 06�6HQVRUV .RUN

���

�� ������7ULFKORUDQLVRO LQ .RUNPDWHULDO

��� (LQOHLWXQJ

.RUN� GDV VHNXQGlUH $EVFKOX�JHZHEH �%RUNH� GHU .RUNHLFKH �4XHUFXV VXEHU /���

ZXUGH EHUHLWV LQ GHU $QWLNH ]XP 9HUVFKOLH�HQ YRQ :HLQDPSKRUHQ YHUZHQGHW >.XJOHU

QDFK 3OLQLXV 6HFXQGXV� ����@� 'D� DXFK KHXWH QRFK GLH 0HKUKHLW DOOHU DXI )ODVFKH

JH]RJHQHQ :HLQH PLW 1DWXUNRUNHQ YHUVFKORVVHQ ZHUGHQ >/HPSHUOH� ����@� OLHJW ]XP

HLQHQ DQ GHQ YRUWHLOKDIWHQ (LJHQVFKDIWHQ GHV .RUNPDWHULDOV ZLH ]� %� (ODVWL]LWlW� JH�

ULQJHU *DVGXUFKOlVVVLJNHLW� :DVVHUXQGXUFKOlVVLJNHLW� .RPSUHVVLELOLWlW� +DOWEDUNHLW

XQG LP DOOJHPHLQHQ *HVFKPDFNVQHXWUDOLWlW >6LPSVRQ HW DO�� ����� :LHGHPDQQ� �����

/H[LNRQ GHU %LRORJLH� ����@� =XP DQGHUHQ ZLUG GDPLW GHP :XQVFK GHV 9HUEUDXFKHUV

5HFKQXQJ JHWUDJHQ� GHU PLW GHP .RUNYHUVFKOX� WUDGLWLRQHOOHUZHLVH X� D� JXWH 4XDOLWlW

GHV :HLQHV YHUELQGHW >+RIIPDQQ� ����� :H\DQG (������� -RXEHUW� ����@�

'HQQRFK LVW GDV 9HUVFKOLHVVHQ YRQ :HLQ PLW 1DWXUNRUNHQ QLFKW LPPHU XQSUREOHPD�

WLVFK� GD LQ PDQFKHQ )lOOHQ GHVVHQ *HVFKPDFNVQHXWUDOLWlW QLFKW JHJHEHQ LVW� 'DQQ

WULWW LP :HLQ GHU VRJHQDQQWH .RUN� RGHU 0XIIWRQ DXI� GHU QDFK 6FKlW]XQJHQ YRQ ����

DOOHLQ LQ 'HXWVFKODQG :HLQH LP *HJHQZHUW YRQ MlKUOLFK �� 0LOOLRQHQ '0 XQEUDXFKEDU

PDFKW E]Z� LQ LKUHU 4XDOLWlW PLQGHUW >+HLPDQQ HW DO�� ����@� 2EZRKO QXU HWZD ��

DOOHU PLW .RUN YHUVFKORVVHQHQ :HLQH GDYRQ EHWURIIHQ VLQG� HQWVWHKW GDGXUFK HLQ EH�

WUlFKWOLFKHU ZLUWVFKDIWOLFKHU 6FKDGHQ�

8P HLQH HIIL]LHQWH WHFKQRORJLVFKH 0HWKRGH ]XU 9HUKLQGHUXQJ GHV .RUNJHVFKPDFNV

HQWZLFNHOQ ]X N|QQHQ �]� %� $XWRNODYLHUXQJVSUR]HVVH ZLH EHL 5RFKD HW DO� �����E�

EHVFKULHEHQ�� ZXUGHQ GDKHU LQ ]DKOUHLFKHQ 8QWHUVXFKXQJHQ YHUVXFKW� GLH YHUXUVD�

FKHQGHQ .RPSRQHQWHQ XQG GHUHQ (QWVWHKXQJ DXI]XNOlUHQ� +HXWH VLQG ]ZHL� VLFK HU�

JlQ]HQGH 7KHRULHQ DOOJHPHLQ DQHUNDQQW� 1DFK GHU HUVWHQ +\SRWKHVH JHKW PDQ GD�

YRQ DXV� GD� GLH .RPSRQHQWHQ GHV .RUNJHVFKPDFNV GXUFK FKHPLVFKH 5HDNWLRQHQ

YRQ .RUNLQKDOWVVWRIIHQ PLW EHVWLPPWHQ &KHPLNDOLHQ ZlKUHQG GHU .RUNEHDUEHLWXQJ

HQWVWHKHQ� ,P /DXIH GHU :HLQODJHUXQJ WUHWHQ GLHVH 9HUELQGXQJHQ GDQQ YRP .RUNHQ

LQ GHQ :HLQ �EHU� 6R JHKW 6FKDQGHUO ������ GDYRQ DXV� GD� EHL GHU ]XU PLNURELHOOHQ

6WDELOLVLHUXQJ YRQ :HLQHQ XQG .RUNHQ DQJHZHQGHWHQ 62
�
�%HKDQGOXQJ 6FKZHIHO�

ZDVVHUVWRII XQG 0HUFDSWDQH JHELOGHW ZHUGHQ� GLH GHQ .RUNWRQ YHUXUVDFKHQ� 7DQQHU
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XQG =DQLHU ������ ����� YHUPXWHQ� GD� GDEHL HEHQIDOOV VHQVRULVFK DNWLYH 0HWK\OWKL�

RS\UD]LQH PLW NRUNLJ�PXIILJHU )HKOQRWH HQWVWHKHQ�

%HL GHU ]ZHLWHQ +\SRWKHVH JHKW PDQ GDYRQ DXV� GD� GHU .RUNWRQ YRQ GHU $NWLYLWlW

NRUNHLJHQHU 0LNURRUJDQLVPHQ �X� D� GLH 3LO]VWlPPH YRP 7\S 3HQLFLOOLXP� $VSHUJLOOXV�

0RQLOLD� 7ULFKRGHUPD� KHUU�KUW >/HIHEUH HW DO�� ����� 6FKDHIIHU XQG 0H\HU� ����� 0D�

UDLV XQG .UXJHU� ����� 0RUHDX� ����� 0RUHDX� ����� &KDUSHQWLHU� ����� )OHFN� �����

'DYLV HW DO�� ����� 'DO\ HW DO�� ����� .|KOHU HW DO�� ����@� +HLPDQQ HW DO� ������ YHU�

PXWHQ� GD� GLH YRP 6FKLPPHOSLO] 3HQLFLOOLXP URTXHIRUWLL SURGX]LHUWHQ� DOV 6HVTXL�

WHUSHQH LGHQWLIL]LHUWHQ 9HUELQGXQJHQ GHQ .RUNJHVFKPDFN YHUXUVDFKHQ� *XDLDFRO�

YRQ /HIHEUH HW DO� ������ DOV 6WRIIZHFKVHOSURGXNW YRQ 6WUHSWRP\FHV LGHQWLIL]LHUW� ZLUG

YRQ $PRQ HW DO� ������ XQG .XJOHU ������ DOV .RUNWRQYHUXUVDFKHU DQJHVHKHQ� 'HV

ZHLWHUHQ ZXUGHQ GLH VHQRULVFK DNWLYHQ 9HUELQGXQJHQ ��2FWHQ���RQ� *HRVPLQ XQG

��0HWK\OLVRERUQHRO LQ YHUVFKLPPHOWHQ .RUNHQ QDFKJHZLHVHQ >.XJOHU� ����� $PRQ HW

DO�� ����� 5RFKD HW DO�� ����D@� $XFK GDV $XIWUHWHQ YRQ ������7ULFKORUDQLVRO �7&$�

ZLUG DOV )ROJH GHV PLNURELHOOHQ %HIDOOV DQJHVHKHQ >/HH XQG 6LPSVRQ� ����@�

(V LVW EHNDQQW� GD� 7&$ GXUFK PLNURELHOOH 0HWK\OLHUXQJ YRQ QLHGULJ FKORULHUWHQ 3KH�

QROHQ >:HLVV HW DO�� ����� &URVE\� ����� 5RWW HW DO�� ����@ JHELOGHW ZLUG� 'LHVH QLHGULJ

FKORULHUWHQ 3KHQROH N|QQHQ ZLHGHUXP VHOEVW DXI ]ZHL YHUVFKLHGHQH $UWHQ HQWVWHKHQ�

=XP HLQHQ NDQQ 3HQWDFKORUSKHQRO� ZHOFKHV PDQ DOV )XQJL]LG ]XP 6FKXW] GHU .RUN�

HLFKH YHUZHQGHW >&URVE\� ����@� YRQ 0LNURRUJDQLVPHQ GXUFK $EVSDOWXQJ YRQ &KORU

]X QLHGULJHU FKORULHUWHQ 3KHQROHQ XPJHVHW]W ZHUGHQ >5RWW HW DO�� ����@� =XP DQGHUHQ

ZLUG DQJHQRPPHQ� GD� GXUFK GLH %HKDQGOXQJ YRQ .RUNPDWHULDO PLW &KORU E]Z� +\�

SRFKORULW GDV .RUNJHU�VW XQWHU /LJQLQVSDOWXQJ DQJHJULIIHQ ZLUG XQG SKHQROLVFKH

6SDOWSURGXNWH HQWVWHKHQ� GLH ]X GHQ HQWVSUHFKHQGHQ &KORUSKHQROHQ DEUHDJLHUHQ

>=HKQGHU HW DO�� ����@� 1DFK 0DXMHDQ HW DO� ������ N|QQHQ 3HQLFLOOLXP�6WlPPH GLH

SKHQROLVFKHQ =ZLVFKHQSURGXNWH DXFK DXI GHP 3HQWRVHSKRVSKDWZHJ PHWDEROLVLHUHQ�

,Q MHGHP )DOOH DEHU HQWVWHKW PLW ������7ULFKORUDQLVRO HLQH 9HUELQGXQJ� GHU HLQH GRPL�

QLHUHQGH %HGHXWXQJ I�U GHQ .RUNWRQ GHV :HLQHV ]XJHVFKULHEHQ ZLUG >%XVHU HW

DO�� ����� 0DDUVH HW DO�� ����@� 0LW HLQHP (PSILQGXQJVVFKZHOOHQZHUW YRQ ��� SSW

>'�UU� ����@ XQG HLQHP *HVFKPDFNVVFKZHOOHQZHUW YRQ � QJ�/ >$PRQ HW DO�� ����@ ELV

�� QJ�/ >:KLWILHOG HW DO�� ����� 7DQQHU HW DO�� ����@ LQ :HL�ZHLQ XQG ELV ]X �� QJ�/ LQ

5RWZHLQ >7DQQHU HW DO�� ����@ YHUXUVDFKHQ EHUHLWV JHULQJVWH 0HQJHQ YRQ ������

7ULFKORUDQLVRO HLQHQ GHXWOLFKHQ )HKOJHVFKPDFN�
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���

,P 5DKPHQ GLHVHU $UEHLW ZXUGH HLQH 0H�PHWKRGH DXI 6HQVRUEDVLV HQWZLFNHOW� PLW

GHUHQ +LOIH .RUNPDWHULDO DXI GLH $QZHVHQKHLW YRQ ������7ULFKORUDQLVRO KLQ XQWHUVXFKW

ZHUGHQ NDQQ�

��� (QWZLFNOXQJ GHU 0H�PHWKRGH I�U GHQ 06�6HQVRU

=XU (QWZLFNOXQJ HLQHU 6HQVRU�06�0H�PHWKRGH� GLH GHQ 1DFKZHLV YRQ ������7UL�

FKORUDQLVRO DXI .RUNPDWHULDO HUODXEW� ZXUGH KDQGHOV�EOLFKHV� HLQZDQGIUHLHV .RUN�

PDWHULDO RKQH )HKOJHUXFK DOV 5HIHUHQ]SUREH KHUDQJH]RJHQ� 'LHVHV ZXUGH PLW HLQHU

+DQGP�KOH JURE YHUPDKOHQ� DQVFKOLH�HQG PLW IO�VVLJHQ 6WLFNVWRII EHKDQGHOW XQG PLW

+LOIH HLQHU .DIIHHP�KOH IHLQ YHUPDKOHQ� 'DV HUKDOWHQH 3XOYHU ZXUGH PLW HLQHP 6LHE�

JHUlW QDFK .RUQJU|�HQ JHWUHQQW� (V ZXUGHQ YLHU )UDNWLRQHQ PLW 7HLOFKHQJU|�HQ

���� PP� ������� PP� �������� PP XQG !���� PP HUKDOWHQ� 'LH QDFKVWHKHQG EH�

VFKULHEHQHQ 8QWHUVXFKXQJHQ HUIROJWHQ PLW .RUNSXOYHU GHU 7HLOFKHQJU|�H ����

���� PP� GHU PHQJHQPl�LJ JU|�WHQ )UDNWLRQ� :HLWHUKLQ VWDQGHQ GUHL .RUNHQ PLW

)HKOJHUXFK ]XU 9HUI�JXQJ� 6LH ZXUGHQ YRQ HLQHP RUWVDQVlVVLJHQ 5HVWDXUDQW HUKDO�

WHQ XQG VWDPPWHQ YRQ 5RWZHLQIODVFKHQ� GHUHQ :HLQ HLQHQ GHXWOLFKHQ )HKOJH�

VFKPDFN DXIZLHVHQ� 'LHVH .RUNHQ ZXUGHQ PLW HLQHU +DQGP�KOH JURE YHUPDKOHQ�

+6�*&�),'�� +6�*&�06� XQG 6HQVRU�06�$QDO\VHQ ZXUGHQ PLW MHZHLOV ���PJ .RUN�

PDWHULDO GXUFKJHI�KUW� 'LH (LQVWHOOXQJ GHV *DV�0DWUL[�9HUWHLOXQJVJOHLFKJHZLFKWV HU�

IROJWH EHL ��� �& ZlKUHQG HLQHU ���PLQ�WLJHQ 7KHUPRVWDWLVLHUXQJVSKDVH�

����� %HVWLPPXQJ GHU +HDGVSDFH�=XVDPPHQVHW]XQJ

������� 1LFKW EHDQVWDQGHWHU .RUNHQ

0LWWHOV +6�*&�06 VRZLH +6�*&�),' ZXUGH ]XQlFKVW GLH TXDOLWDWLYH XQG TXDQWLWDWLYH

=XVDPPHQVHW]XQJ GHV .RSIUDXPJDVHV �EHU JHPDKOHQHP .RUNPDWHULDO HUPLWWHOW�

���PJ .RUNSXOYHU� .RUQJU|�H �������� PP� ZXUGH ��� 0LQXWHQ EHL ��� �& WKHU�

PRVWDWLVLHUW� ,Q 7DEHOOH 9,��� VLQG GLH $QWHLOH GHU IO�FKWLJHQ 9HUELQGXQJHQ DP .RSI�

UDXPJDV ]XVDPPHQJHID�W�
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���

7DE� 9,���� ��$QWHLO GHU IO�FKWLJHQ ,QKDOWVVWRIIH LP .RSIUDXP �EHU JHPDKOHQHP .RUNPDWHULDO

5, D 9HUELQGXQJ $QWHLO DP +HDGVSDFH

���

��� %XWDQ �����

��� $FHWRQ ����

��� ����%XWDQGLRQ 6

��� (VVLJVlXUH �����

��� +\GUR[\DFHWRQ ����

��� Q�L� ����

��� +H[DQDO ����

��� )XUIXUDO ����

��� (WK\OEHQ]RO 6

��� ��+HSWDQRQ ����

��� +HSWDQDO ����

��� ��0HWK\OIXUIXUDO ����

��� ��0HWK\O���KHSWHQ���RQ ����

��� ��3HQW\OIXUDQ ����

���� 2FWDQDO 6

���� /LPRQHQ 6

���� ��(WK\OKH[DQRO ����

���� 1RQDQDO ����

���� 'LPHWK\OJOXWDUDW 6

���� &DPSKHU 6

���� 7ULGHFDQ 6

���� 'HFDQDO ����

���� G�(OHPHQ 6

���� 7HWUDGHFDQ 6

���� D�&RSDHQ 6

���� *HUDQ\ODFHWRQ 6

���� E�&DU\RSK\OOHQ ����

���� 3HQWDGHFDQ 6

D5HWHQWLRQVLQGL]HV DXI .DSLOODUVlXOH '%��
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���

:LH DXV 7DE� 9,��� ]X HUVHKHQ LVW� ZXUGH GHU .RSIUDXP �EHU GHP .RUNHQ GRPLQLHUW

YRQ (VVLJVlXUH� %XWDQ XQG $FHWRQ� ,KU $XIWUHWHQ LVW DXI GLH 7HPSHUDWXUEHODVWXQJ GHV

.RUNPDWHULDOV ]XU�FN]XI�KUHQ� $OOH ZHLWHUHQ 9HUELQGXQJHQ LQ 7DE� 9,��� NRQQWHQ

EHUHLWV YRQ 5RFKD HW DO� �����D XQG ����E� PLWWHOV 6'( LQ .RUNPDWHULDO E]Z� LP

.RFKZDVVHU YRQ .RUNHQ >.XJOHU� ����@ QDFKJHZLHVHQ ZHUGHQ� )XUIXUDO XQG ��0H�

WK\OIXUIXUDO ZHUGHQ LP /DXIH GHU 7KHUPRVWDWLVLHUXQJ GXUFK +LW]HDEEDX XQG 0DLOODUG�

lKQOLFKH 5HDNWLRQHQ DXV 3HQWRVHQ E]Z� +H[RVHQ JHELOGHW� $X�HUGHP ZHUGHQ EHL

��� �& NRUNHLJHQH 6HVTXLWHUSHQH ZLH E�&DU\RSK\OOHQ� E�XQG G�(OHPHQ XQG D�&R�

SDHQ DXV GHU 0DWUL[ DXVJHWULHEHQ� 'LH KRPRORJHQ XQJHVlWWLJWHQ $OGHK\GH GHU .HW�

WHQOlQJH &
�
�&

��
VLQG HEHQVR ZLH 3HQW\OIXUDQ YHUPXWOLFK $XWR[LGDWLRQVSURGXNWH XQ�

JHVlWWLJWHU )HWWVlXUHQ >5RFKD HW DO�� ����D@� ZHOFKH IUHL LQ ZDFKVDUWLJHQ 6FKLFKWHQ

>*XLOOHPRQDW� ����@ E]Z� YHUHVWHUW LP 6XEHULQ >+ROORZD\� ����@ YRQ 1DWXUNRUN HQW�

KDOWHQ VLQG�

������� %HDQVWDQGHWHU .RUNHQ

'LH =XVDPPHQVHW]XQJ GHV .RSIUDXPJDVHV �EHU EHDQVWDQGHWHP .RUNHQ JOLFK GHU

�EHU XQEHDQVWDQGHWHP 0DWHULDO� 'LHV HUJDE GLH 8QWHUVXFKXQJ GHV .RSIUDXPJDVHV

�EHU GHP EHDQVWDQGHWHQ .RUNHQ 1U� � PLWWHOV +6�*&�),'� ������7ULFKORUDQLVRO ZDU

GDULQ QLFKW PLW GLHVHP 'HWHNWRU QDFKZHLVEDU� (LQ (&'�'HWHNWRU� ZHOFKHU HLQHQ HPS�

ILQGOLFKHUHQ 1DFKZHLV YRQ 7&$ HUP|JOLFKW KlWWH� VWDQG QLFKW ]XU 9HUI�JXQJ�

����� $XVZDKO GHU )UDJPHQWLRQHQ I�U GDV 6HQVRU�$UUD\

'DV ]XP 1DFKZHLV YRQ ������7ULFKORUDQLVRO LQ .RUNPDWHULDO YHUZHQGHWH GUHLGLPHQVL�

RQDOH )UDJPHQWLRQHQ�$UUD\ VHW]WH VLFK DXV P�] ���� P�] ��� XQG P�] ��� ]XVDP�

PHQ� (V EHVWDQG GDPLW DXVVFKOLH�OLFK DXV )UDJPHQWLRQHQ DXV GHP 6SHNWUXP YRQ

������7ULFKORUDQLVRO� GHUHQ ,QWHQVLWlW LQ GHQ 0DVVHQVSHNWUHQ GHU LP +HDGVSDFH �EHU

QLFKW NRQWDPLQLHUWHQ .RUNHQ QDFKZHLVEDUHQ IO�FKWLJHQ 9HUELQGXQJHQ JOHLFK 1XOO ZDU�

����� $XIQDKPH GHV 6,0�3URILOV PLWWHOV +6�*&�06

'UHL .RUNHQ� GLH YRQ )ODVFKHQ PLW NRUNHQGHP :HLQ VWDPPWHQ� ZXUGHQ PLWWHOV +6�

*&�06 LP 6,0�9HUIDKUHQ YHUPHVVHQ� %HL DOOHQ GUHL .RUNHQ NRQQWH ������7ULFKORU�

DQLVRO LP +HDGVSDFH QDFKJHZLHVHQ ZHUGHQ� 'LH 0LWWHOZHUWH GHU 3HDNIOlFKHQ E]Z�



9, (LQVDW] GHV 06�6HQVRUV .RUN

���

3HDNK|KHQ �,QWHQVLWlWHQ� GHU 7&$�W\SLVFKHQ )UDJPHQWLRQHQ P�] ���� P�] ��� XQG

P�] ��� VLQG LQ GHQ 7DEHOOHQ 9,��� E]Z� 9,��� DXIJHI�KUW�

7DE� 9,���� 3HDNIOlFKHQ GHU )UDJPHQWLRQHQ P�] ���� P�] ��� XQG P�] ��� I�U GLH EHDQVWDQGH�

WHQ .RUNHQ �+6�*&�06� 6,0�� ����=lKOHUHLJQLVVH�

P�] .RUNHQ 1U� �
D

.RUNHQ 1U� �
E

.RUNHQ 1U� �
F

��� ��� � �� ��� � ��� ����

��� ��� � �� ��� � ��� ����

��� ��� � �� ��� � ��� ���

D 0LWWHOZHUW DXV GUHL 0HVVXQJHQ� E0LWWHOZHUW DXV ]ZHL 0HVVXQJHQ� F HLQH 0HVVXQJ

7DE 9,���� ,QWHQVLWlWHQ GHU )UDJPHQWLRQHQ P�] ���� P�] ��� XQG P�] ��� I�U GLH EHDQVWDQGHWHQ

.RUNHQ �+6�*&�06� 6,0�� ����=lKOHUHLJQLVVH�

P�] .RUNHQ 1U� �
D

.RUNHQ 1U� �
E

.RUNHQ 1U� �
F

��� ���� � ���� ���� � ���� ����

��� ���� � ���� ���� � ���� ����

��� ���� � ���� ���� � ���� ����

D 0LWWHOZHUW DXV GUHL 0HVVXQJHQ� E0LWWHOZHUW DXV ]ZHL 0HVVXQJHQ� F HLQH 0HVVXQJ

'LH :HUWH I�U 3HDNIOlFKHQ XQG ,QWHQVLWlWHQ GHU )UDJPHQWLRQHQ P�] ���� P�] ��� XQG

P�] ��� VLQG I�U YHUVFKLHGHQH .RUNHQ GHXWOLFK XQWHUVFKLHGOLFK� $OV 8UVDFKH KLHUI�U

NRPPW GHU XQWHUVFKLHGOLFKH 9HUPDKOXQJVJUDG GHU .RUNHQ LQ %HWUDFKW� GHU VLFK EHL

GHU +DQGYHUPDKOXQJ GHV 0DWHULDOV HUJLEW� 0|JOLFKHUZHLVH U�KUW GLH 6WUHXXQJ DEHU

DXFK GDKHU� GD� GLH .RUNHQ XQWHUVFKLHGOLFK VWDUN PLNURELHOO EHIDOOHQ ZDUHQ� VR GD�

GHQ HLQ]HOQHQ .RUNHQ XQWHUVFKLHGOLFKH 0HQJHQ DQ ������7ULFKORUDQLVRO DQKDIWHWHQ�

����� 6HQVRUPHVVXQJHQ XQG 0XVWHUHUNHQQXQJ

,Q GHQ 7DEHOOHQ 9,��� XQG 9,��� VLQG GLH QRUPLHUWHQ XQG QLFKW QRUPLHUWHQ ,QWHQVLWlWHQ

GHU )UDJPHQWLRQHQ P�] ���� P�] ��� XQG P�] ��� I�U GLH 0HVVXQJHQ EHDQVWDQGHWHU

XQG QLFKW EHDQVWDQGHWHU .RUNHQ HLQDQGHU JHJHQ�EHUJHVWHOOW� ,KUH JUDSKLVFKH 'DU�

VWHOOXQJ ILQGHW VLFK LQ GHQ $EELOGXQJHQ 9,��� XQG 9,����
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���

D 0LWWHOZHUW DXV � 0HVVXQJHQ D 0LWWHOZHUW DXV � 0HVVXQJHQ

7DE� 9,���� ,QWHQVLWlWHQ D YRQ

P�] ���� P�] ��� XQG P�] ���

�+6�06� 6,0�

P�] .RUNHQ�

EHDQVWDQGHW

.RUNHQ�

QLFKW EHDQVWDQGHW

��� ��� � �� �� � �

��� ��� � �� �� � �

��� ��� � �� �� � �

7DE� 9,���� 1RUPLHUWH ,QWHQVLWlWHQ D YRQ

P�] ���� P�] ��� XQG P�] ���

�+6�06� 6,0�

P�] .RUNHQ�

EHDQVWDQGHW

.RUNHQ�

QLFKW EHDQVWDQGHW

��� ����� � ���� ����� r ����

��� ����� � ���� ����� r ����

��� ����� � ���� ����� r ����

$XV 7DEHOOH 9,��� E]Z� 9,��� XQG GHQ $EELOGXQJHQ 9,��� E]Z� 9,��� JHKW KHUYRU� GD�

DXIJUXQG GHV XQWHUVFKLHGOLFKHQ ,QWHQVLWlWVPXVWHUV GLH .ODVVHQ I�U EHDQVWDQGHWH XQG

QLFKWEHDQVWDQGHWH .RUNHQ VRZRKO PLW XQG RKQH 1RUPLHUXQJ GHU ,QWHQVLWlWVZHUWH LP

0HUNPDOVUDXP WUHQQEDU VLQG� $XJHQIlOOLJ LVW GLH VWDUNH 6WUHXXQJ GHU 0H�ZHUWH I�U

EHDQVWDQGHWHV .RUNPDWHULDO� GLH I�U GHQ JHULQJHQ $EVWDQG GHU &OXVWHU LP QRUPLHUWHQ

)DOO YHUDQWZRUWOLFK LVW�

'HU 9HUJOHLFK GHU 0H�ZHUWH YRQ ]HLWDXIJHO|VWHU XQG GLUHNWHU ,QMHNWLRQ GHV .RSI�

UDXPJDVHV OLHIHUW HLQ VWLPPLJHV %LOG� .RUNHQ 1U� �� EHL GHP LQ GHU ]HLWDXIJHO|VWHQ

$QDO\VH GLH K|FKVWHQ :HUWH I�U ,QWHQVLWlW XQG 3HDNIOlFKH ]X EHREDFKWHQ ZDUHQ�

ZLHV DXFK EHL GHU ,QMHNWLRQ GHV +HDGVSDFH RKQH 7UHQQXQJ GLH K|FKVWHQ 0H�ZHUWH

DXI �7DE� 9,�����

7DE� 9,���� ,QWHQVLWlWHQ GHU )UDJPHQWLRQHQ P�] ���� P�] ��� XQG P�] ��� �+6�06� 6,0�

�=lKOHUHLJQLVVH�

P�] .RUNHQ 1U� � .RUNHQ 1U� � .RUNHQ 1U� �

��� ��� ��� ���

��� ��� ��� ���

��� ��� ��� ���
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���

��� 'LVNXVVLRQ

%HL GHU $QDO\VH JHUXFKOLFK EHDQVWDQGHWHU .RUNHQ NRQQWH ������7ULFKORUDQLVRO PLWWHOV

+6�06 QDFKJHZLHVHQ ZHUGHQ� GDEHL ZXUGHQ GLH ,QWHQVLWlWHQ GHU )UDJPHQWLRQHQ

P�] ���� P�] ��� XQG P�] ��� LP 6HOHFWHG�,RQ�0RQLWRULQJ�9HUIDKUHQ DXIJH]HLFKQHW�

6RPLW LVW GHU 1DFKZHLV YRQ 7&$ DXI EHDQVWDQGHWHP� YHUPXWOLFK PLNURELHOO EHIDOOH�

QHP .RUNPDWHULDO PLWWHOV 'LUHNWLQMHNWLRQ�0XVWHUHUNHQQXQJ JUXQGVlW]OLFK P|JOLFK�

'LH $QKDIWXQJ YRQ ������7&$ DP 3UREHQPDWHULDO NRQQWH GXUFK GLH (UJHEQLVVH GHU

GXUFKJHI�KUWHQ +6�*&�06�8QWHUVXFKXQJHQ EHVWlWLJW ZHUGHQ�

9HUJOLFKHQ PLW NODVVLVFKHQ DQDO\WLVFKHQ 9HUIDKUHQ ]XP 1DFKZHLV GHV 0XIIWRQV LQ

.RUNHQ NRQQWH GHU 1DFKZHLV YRQ ������7&$ PLWWHOV +6�06 LQ VHKU NXU]HU =HLW HU�

EUDFKW ZHUGHQ� 'LH $XI]HLFKQXQJ GHV 6LJQDOPXVWHUV QDKP ZHQLJHU DOV HLQH 0LQXWH

LQ $QVSUXFK� ZlKUHQG GLH ]HLWDXIJHO|VWHQ JDVFKURPDWRJUDSKLVFKHQ $QDO\VHQ FD� �

6WXQGH GDXHUWHQ� $X�HUGHP ZDU GLH 3UREHQYRUEHUHLWXQJ I�U GLH +HDGVSDFH�$QD�

O\VH ZHQLJ DXIZHQGLJ� VLH EHVWDQG OHGLJOLFK LP 0DKOHQ XQG (LQZLHJHQ GHV .RUN�

PDWHULDOV� 'LH 6HQVRU�0DVVHQVSHNWURPHWULH ZlUH IROJOLFK JXW GD]X JHHLJQHW� .RUN�

ERUNH YRU LKUHU :HLWHUYHUDUEHLWXQJ ]X :HLQYHUVFKO�VVHQ URXWLQHPl�LJ DXI 7ULFKORU�

DQLVRO ]X SU�IHQ� 6LH ZlUH GDPLW ZHLWDXV EHVVHU ]XU 5RXWLQHNRQWUROOH LP LQGXVWUL�

HOOHQ (LQVDW] JHHLJQHW DOV DUEHLWVLQWHQVLYH ([WUDNWLRQVYHUIDKUHQ ]XP $XIILQGHQ YRQ

.RUNWRQYHUXUVDFKHUQ� ZLH VLH EHLVSLHOVZHLVH YRQ .XJOHU ������ RGHU 5RFKD HW DO�

�����E� EHVFKULHEHQ ZXUGHQ� $X�HUGHP QLPPW VLH ZHQLJHU =HLW LQ $QVSUXFK DOV GLH

YRQ )LVFKHU XQG )LVFKHU ������ YRUJHVWHOOWH )HVWSKDVHQPLNURH[WUDNWLRQ�

'D� WURW] GHU )�OOH DQ IO�FKWLJHQ ,QKDOWVVWRIIHQ GHV .RSIUDXPJDVHV GLH VHOHNWLYH

(UIDVVXQJ YRQ ������7&$ P|JOLFK ZDU� LVW HLQ ZHLWHUHU SRVLWLYHU $VSHNW GHV KLHU

YRUJHVWHOOWHQ 0H�YHUIDKUHQV� 'LH QLHGULJH 1DFKZHLVJUHQ]H YRQ ��� PJ����� J .RUN

�%LQGHU� ������ GLH I�U GLH +6�*&�06�$QDO\VH HUPLWWHOW ZXUGH� Ol�W HLQH lKQOLFK

HPSILQGOLFKH 'HWHNWLRQ YRQ 7&$ PLWWHOV +6�06 HUZDUWHQ�

(LQVFKUlQNHQG PX� IHVWJHKDOWHQ ZHUGHQ� GD� ������7ULFKORUDQLVRO QLFKW DOOHLQLJHU

9HUXUVDFKHU GHV .RUNWRQV LQ :HLQ LVW� 6R NRPPHQ� ZLH EHUHLWV HLQJDQJV HUZlKQW�

X� D� GLH DXI YHUVFKLPPHOWHU .RUNERUNH QDFKZHLVEDUHQ 9HUELQGXQJHQ *HRVPLQ�

*XDLDFRO� ��2FWHQ���RO� ��0HWK\OLVRERUQHRO HWF� DOV .RUNWRQYHUXUVDFKHU LQ %HWUDFKW�

8P DXFK GLHVH 9HUELQGXQJHQ LQ GLH +6�06�6FUHHQLQJ�0HWKRGH HLQ]XEH]LHKHQ�
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���

PX� GDV )UDJPHQWLRQHQ�$UUD\ XP GHUHQ )UDJPHQWLHUXQJVSURGXNWH HUZHLWHUW ZHU�

GHQ�

$EVFKOLH�HQG VROOWH GLH 5HSURGX]LHUEDUNHLW GHV 0H�YHUIDKUHQV NULWLVFK EHOHXFKWHW

ZHUGHQ� 'LH 6WUHXXQJ GHU 3HDNK|KHQ E]Z� 3HDNIOlFKHQ GHU 6,0�)UDJPHQWLRQHQ

P�] ���� P�] ��� XQG P�] ��� LQ GHQ +6�*&�06�8QWHUVXFKXQJHQ ZDU VHKU JUR��

I�U HLQHQ GHU GUHL EHDQVWDQGHWHQ .RUNHQ ODJ GLH 6WDQGDUGDEZHLFKXQJ GHU 0H��

VLJQDOH VRJDU EHL FD� ���� :HQQJOHLFK GLH 6WUHXXQJ GHU ,RQHQLQWHQVLWlWHQ EHL 'L�

UHNWLQMHNWLRQ GHV +HDGVSDFHV ZHQLJHU VWDUN ZDU� ODJ VLH GRFK GHXWOLFK �EHU GHQ I�U

GLH +HDGVSDFH�3UREHQDXIJDEH W\SLVFKHQ :HUWHQ YRQ �����

$OV 8UVDFKH KLHUI�U NRPPW HLQHUVHLWV GLH 3UREHQYRUEHUHLWXQJ VHOEVW LQ )UDJH� $Q�

GHUVHLWV N|QQWH VLH DXFK GXUFK WDWVlFKOLFKH 8QWHUVFKLHGH LQ GHU GHP .RUNHQ DQ�

KDIWHQGHQ 7&$�0HQJH EHGLQJW VHLQ� =XU 3UREHQYRUEHUHLWXQJ VHOEVW LVW ]X VDJHQ�

GD� GDV EHL GHU +DQGYHUPDKOXQJ HUKDOWHQH .RUNSXOYHU .RUQJU|�HQ ]ZLVFKHQ ���

XQG ���� PP HQWKLHOW� 8P 9HUOXVWH DQ ������7&$ GXUFK ZHLWHUH $XIDUEHLWXQJV�

VFKULWWH ]X YHUPHLGHQ� ZXUGH EHZX�W DXI GDV 6LHEHQ GLHVHV LQKRPRJHQHQ 3XOYHU

YHU]LFKWHW� HV ZXUGH GLUHNW QDFK GHP 0DKOHQ LQ GLH +HDGVSDFH�9LDOV �EHUI�KUW XQG

YHUPHVVHQ� 8QWHUVFKLHGH LQ GHU .RUQJU|�HQYHUWHLOXQJ LQ HLQ]HOQHQ )ODVFKHQ N|QQ�

WHQ GD]X I�KUHQ� GD� 7&$ LQ XQWHUVFKLHGOLFKHP $XVPD� IUHLJHVHW]W ZXUGH�

6FKOLH�OLFK NRPPHQ DOV 8UVDFKH I�U GLH 6FKZDQNXQJHQ DXFK PDWHULDOEHGLQJWH )DN�

WRUHQ LQ %HWUDFKW� 1DFK .XJOHU ������ ZLUNHQ VLFK GLH 'LFNH GHV 5RKPDWHULDOV

�'LHFNPDQQ� ����� EHL GHU )HUWLJXQJ� GLH 6WDQ]K|KH XQG GLH 2EHUIOlFKHQEHVFKDI�

IHQKHLW YRQ .RUNHQ DXI GLH TXDOLWDWLYH XQG TXDQWLWDWLYH =XVDPPHQVHW]XQJ GHU QDFK�

ZHLVEDUHQ ,QKDOWVVWRIIH DXV� 'D GLH XQWHUVXFKWHQ EHDQVWDQGHWHQ .RUNHQ YRQ :HLQ�

IODVFKHQ XQWHUVFKLHGOLFKHU +HUVWHOOHU HQWQRPPHQ ZXUGHQ� NDQQ PDQ GDYRQ DXVJH�

KHQ� GD� VLH QLFKW DXV GHUVHOEHQ )HUWLJXQJ VWDPPHQ� VR GD� GLH 6FKZDQNXQJHQ

GHU (UJHEQLVVH WDWVlFKOLFK DXI GLH XQWHUVFKLHGOLFKH 4XDOLWlW GHU *HEUDXFKVNRUNHQ

]XU�FN]XI�KUHQ VHLQ N|QQHQ� (V NDQQ DEHU� ZLH EHUHLWV HUZlKQW� DXFK QLFKW

DXVJHVFKORVVHQ ZHUGHQ� GD� VLFK GLH .RUNHQ ZHJHQ YHUVFKLHGHQ VWDUNHU PLNURELHO�

OHU $NWLYLWlW LP +LQEOLFN DXI GLH DQKDIWHQGH 0HQJH DQ 7&$ XQWHUVFKHLGHQ� 'D NHLQH

PLNURELRORJLVFKHQ 8QWHUVXFKXQJHQ GXUFKJHI�KUW ZXUGHQ� Ol�W VLFK GDU�EHU QLFKWV

JHQDXHV VDJHQ�
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���

�� 'LIIHUHQ]LHUXQJ YRQ +RSIHQVRUWHQ

��� (LQOHLWXQJ

.XOWXUKRSIHQ� +XPXOXV OXSXOXV� JHK|UW ]XU )DPLOLH GHU &DQQDELQDFHDH� 2UGQXQJ

GHU %UHQQHVVHODUWLJHQ �8UWLFDOHV�� 9HJHWDWLY YHUPHKUWH ZHLEOLFKH 3IODQ]HQ GHU ]ZHL�

KlXVLJHQ +RSIHQSIODQ]H ZHUGHQ LQ +RSIHQNXOWXUHQ DQJHEDXW� GLH 9RU� XQG 1HEHQ�

EOlWWHU LKUHU XQEHIUXFKWHWHQ %O�WHQ ZDFKVHQ QDFK GHP 9HUEO�KHQ ]X VRJHQDQQWHQ

'ROGHQ KHUDQ� /HW]WHUH ZHUGHQ YRQ $XJXVW ELV 6HSWHPEHU QRFK XQUHLI JHHUQWHW XQG

GLHQHQ DOV *UXQGVWRII I�U GLH %HUHLWXQJ YRQ %LHU� 5HLIH� QLFKW EHIUXFKWHWH ZHLEOLFKH

%O�WHQVWlQGH ZHUGHQ LQ GHU 3KDUPD]LH ]XU +HUVWHOOXQJ HLQHV VHGLHUHQG ZLUNHQGHQ

7HHV YHUZHQGHW� 0LW HLQHP $QWHLO YRQ ��� DQ GHU :HOWMDKUHVSURGXNWLRQ YRQ

��� ��� 7RQQHQ LVW 'HXWVFKODQG GHU EHGHXWHQGVWH +RSIHQSURGX]HQW� JHIROJW YRQ

GHQ 86$ PLW HLQHP $QWHLO YRQ ��� DQ GHU :HOWSURGXNWLRQ >%HOLW] XQG *URVFK�

����@�

'LH ZHUWJHEHQGHQ XQG EUDXWHFKQRORJLVFK EHGHXWVDPHQ ,QKDOWVVWRIIH� G� K� GLH lWKH�

ULVFKHQ gOH XQG GLH +RSIHQELWWHUVWRIIH� VLQG LQ GHQ EHFKHUI|UPLJHQ 'U�VHQKDDUHQ

HQWKDOWHQ� 'DQHEHQ ILQGHW VLFK LP +RSIHQ HLQH 9LHO]DKO DQGHUHU 9HUELQGXQJHQ PLW

SK\VLRORJLVFKHQ (LJHQVFKDIWHQ ZLH VHGDWLYHU� K\SQRJHQHU� EDNWHULRVWDWLVFKHU� DQWL�

ELRWLVFKHU� KRUPRQHOOHU XQG WXEHUNXORVWDWLVFKHU :LUNXQJ >3LHQGO XQG 6FKQHLGHU�

����@� $EKlQJLJ YRQ GHU DEVROXWHQ +|KH GHV $OSKDVlXUHJHKDOWV RGHU YRP 9HU�

KlOWQLV $OSKDVlXUH ]X *HVDPWKDU] WHLOW PDQ GLH +RSIHQVRUWHQ JHQHUHOO LQ $URPD�

VRUWHQ XQG %LWWHUVWRIIVRUWHQ HLQ >6FKXVWHU� ����@� $URPDKRSIHQ� ]X GHQHQ GLH 6RU�

WHQ +HUVEUXFNHU� +DOOHUWDXHU 0LWWHOIU�KHU� 7HWWQDQJHU� +�OOHU XQG 6SDOWHU JHK|UHQ�

KDEHQ HLQHQ $OSKDVlXUHJHKDOWH YRQ MHZHLOV FD� ���� %LWWHUVWRIIVRUWHQ ZLH 1RUWKHUQ

%UHZHU� %UHZHUV *ROG XQG 2ULRQ ZHLVHQ GDJHJHQ HLQHQ $OSKDVlXUHJHKDOW YRQ

PHKU DOV ��� GHU *HVDPWELWWHUVWRIIH DXI� 'DV 9HUKlOWQLV YRQ %HWDVlXUHQ ]X $OSKD�

VlXUHQ OLHJW I�U $URPDKRSIHQ EHL ��� XQG I�U %LWWHUKRSIHQ EHL d�� =XU 8QWHUVFKHL�

GXQJ ERWDQLVFKHU 6RUWHQ JHQ�JW GLHVH JUREH (LQWHLOXQJ MHGRFK QLFKW�

'LH 6RUWHQGLIIHUHQ]LHUXQJ HUIROJW HLQHUVHLWV DQKDQG PRUSKRORJLVFKHU� DQGHUHUVHLWV

DQKDQG FKHPLVFK HUID�EDUHU 0HUNPDOH� +RSIHQGROGHQ XQWHUVFKLHGOLFKHU ERWDQL�

VFKHU 6RUWHQ XQWHUVFKHLGHQ VLFK LQ *U|�H XQG )RUP� LQ GHU $XVSUlJXQJ GHU 'RO�

GHQVSLQGHOQ VRZLH LQ )RUP� *U|�H XQG $QRUGQXQJ GHU 'HFNEOlWWHU >(VVOLQJHU� �����
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���

6FKPLGW� ����� =DWWOHU ����@� GLHVH VLQG GDKHU PRUSKRORJLVFKH 6RUWHQFKDUDNWHUL�

VWLND� %HL GHU 6RUWHQGLIIHUHQ]LHUXQJ DQKDQG FKHPLVFK HUID�EDUHU ,QKDOWVVWRIIH VW�W]W

PDQ VLFK GDJHJHQ DXI GLH GUHL 6WRIIJUXSSHQ %LWWHUVWRIIH� 3RO\SKHQROH XQG ZDVVHU�

GDPSIIO�FKWLJH ,QKDOWVVWRIIH GHV +RSIHQ|OV�

%HL GHQ %LWWHUVlXUHQ� ZHOFKH GHQ %UDXZHUW GHV +RSIHQV EHVWLPPHQ� ZHUGHQ YRQ

YLHOHQ $XWRUHQ QHEHQ GHP 9HUKlOWQLV YRQ $OSKD� ]X %HWDVlXUHQ >+DXWNH XQG 3HWUL�

FHN� ����� 0DLHU� ����� .UDX�� ����� 1DU]L�� ����@ DXFK GLH $QWHLOH HLQLJHU GHU

MHZHLOV I�QI +RPRORJHQ YRQ $OSKD� �+XPXORQ� &RKXPXORQ� $G�� 3Ul� XQG 3RVWKX�

PXORQ� XQG %HWDVlXUHQ �/XSXORQ� &ROXSXORQ� $G�� 3Ul�� XQG 3RVWOXSRORQ� DOV VRU�

WHQW\SLVFK HUDFKWHW� 0DLHU ������ RULHQWLHUWH VLFK DP 6SHNWUXP GHU %HWDVlXUHQ� 1L�

FNHUVRQ HW DO� ������ DP &RKXPXORQJHKDOW� ZlKUHQG I�U :DFNHUEDXHU XQG %DO]HU

������ GDV 9HUKlOWQLV ]ZLVFKHQ &RKXPXORQ� XQG &ROXSXORQJHKDOW GHXWVFKHU +RS�

IHQVRUWHQVRUWHQ GDV HQWVFKHLGHQGH .ULWHULXP ]XU 6RUWHQXQWHUVFKHLGXQJ GDUVWHOOWH�

1DFK 6XPHUH HW DO� ������ LVW GLH 6WRIIJUXSSH GHU 3RO\SKHQROH HEHQIDOOV ]XU 6RU�

WHQGLIIHUHQ]LHUXQJ JHHLJQHW� GD XQWHUVFKLHGOLFKH 6RUWHQ FKDUDNWHULVWLVFKH )ODYR�

QRLG�0XVWHU DXIZHLVHQ� (V LVW ZHLWHUKLQ EHNDQQW� GD� 3RO\SKHQROH LP $URPDKRSIHQ

LQ JU|�HUHQ 0HQJHQ YRUNRPPHQ DOV LP %LWWHUKRSIHQ >%HOOPHU� ����� .UHWVFKPHU�

����@�

'DV VRJ� +RSIHQ|O XPID�W GLH 6WRIIJUXSSH GHU �ZDVVHUGDPSI��IO�FKWLJHQ +RSIHQLQ�

KDOWVVWRIIH� 9HUELQGXQJHQ GLHVHU GULWWHQ *UXSSH VFKHLQHQ HEHQIDOOV JHHLJQHWH ,QGL�

NDWRUHQ ]XU 6RUWHQHUNHQQXQJ ]X VHLQ� ]XPDO JHUDGH GDV +RSIHQ|O GLH DURPDZLUN�

VDPHQ 9HUELQGXQJHQ HQWKlOW� (V EHVWHKW ]X FD� ��� DXV 7HUSHQNRKOHQZDV�

VHUVWRIIHQ XQG ]X ��� DXV VDXHUVWRIIKDOWLJHQ 9HUELQGXQJHQ >3LFNHWW HW DO�� ����@�

ZREHL 0\UFHQ LQ DOOHQ 6RUWHQ GLH GRPLQLHUHQGH +DXSWNRPSRQHQWH LVW� (V KHUUVFKW

(LQLJNHLW GDU�EHU� GD� GLH =XVDPPHQVHW]XQJ GHV +RSIHQ|OV JHQHWLVFK GHWHUPLQLHUW

LVW >=DWWOHU XQG 0DLHU� ����� 0DLHU� ����� /LNHQV XQG 1LFNHUVRQ� ����� +DXWNH XQG

3HWULFHN� ����� 1DU]L� HW DO�� ����@� ZHQQ DXFK ² HQWJHJHQ GHU 0HLQXQJ YRQ 0DLHU

������ � HLQH VFKO�VVLJH XQG XPIDVVHQGH (LQWHLOXQJ GHU +RSIHQVRUWHQ LQ %H]XJ DXI

GLH TXDOLWDWLYH XQG TXDQWLWDWLYH 9HUWHLOXQJ GHU IO�FKWLJHQ ,QKDOWVVWRIIH QRFK QLFKW DOO�

JHPHLQ DQHUNDQQW LVW� (V JLOW MHGRFK DOV JHVLFKHUW� GD� TXDOLWDWLY KRFKZHUWLJH $UR�

PDVRUWHQ ZLH +DOOHUWDXHU XQG GLH 6RUWHQ GHV 6DD]HU�)RUPHQNUHLVHV �6DD]HU� 6SDO�

WHU� 7HWWQDQJHU� DUP DQ 0\UFHQ XQG UHLFK DQ 6HVTXLWHUSHQHQ VLQG >0DLHU� �����

*UHVVHU� ����@� /HW]WHUH EHVLW]HQ DX�HUGHP HLQHQ KRKHQ *HKDOW DQ )DUQHVHQ
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���

>0DLHU� ����� 1D\D XQG .RWDNH� ����@� ZlKUHQG ��0HWK\O�%XW\O�,VREXW\UDW QXU LQ

JHULQJHQ 0HQJHQ YRUNRPPW >0DLHU� ����� *UHVVHU� ����@�

0LW GHU (*�%H]HLFKQXQJVYHURUGQXQJ YRQ ����� GLH GLH .HQQ]HLFKQXQJ YRQ +RSIHQ

QDFK ERWDQLVFKHQ 6RUWHQ YRUVFKUHLEW� WUDW DXFK HLQ JHQHUHOOHV 0LVFKYHUERW I�U JH�

KDQGHOWHQ 1DWXUKRSIHQ LQ .UDIW� =XP 1DFKZHLV JHVHW]HVZLGULJHU 9HUPLVFKXQJHQ

ZLUG GDKHU GHQ HEHQ EHVFKULHEHQHQ DQDO\WLVFK HUID�EDUHQ� VRUWHQW\SLVFKHQ FKHPL�

VFKHQ 0HUNPDOHQ JUR�H %HGHXWXQJ EHLJHPHVVHQ� %HP�KXQJHQ� HLQH DQDO\WLVFKH

0HWKRGH ]XU hEHUSU�IXQJ GHU 6RUWHQUHLQKHLW YRQ +RSIHQ XQG +RSIHQSURGXNWHQ ]X

HQWZLFNHOQ� EHUXKWHQ ELVKHU DXI GHU ]HLWDXIJHO|VWHQ JDVFKURPDWRJUDSKLVFKHQ >0DL�

HU� ����D XQG ����E� 6HHOHLWQHU HW DO�� ����@ E]Z� +3/&�7UHQQXQJ >:DFNHUEDX�

HU XQG %DO]HU� ����@ GHU +RSIHQLQKDOWVVWRIIH� 'LH HQWZLFNHOWHQ 0HWKRGHQ VLQG ELV

GDWR MHGRFK QLFKW YROOVWlQGLJ DXVJHUHLIW�

,P 5DKPHQ GHU YRUOLHJHQGHQ $UEHLW ZXUGH HLQH 0HWKRGH ]XU 6RUWHQGLIIHUHQ]LHUXQJ

YRQ 1DWXUKRSIHQ HQWZLFNHOW� *UXQGODJH GHU 0HWKRGH LVW GLH VHOHNWLYH (UIDVVXQJ YRQ

)UDJPHQWLRQHQ VRUWHQW\SLVFKHU IO�FKWLJHU +RSIHQLQKDOWVVWRIIH�

��� (QWZLFNOXQJ GHU 0H�PHWKRGH I�U GHQ 06�6HQVRU

(V ZXUGHQ +RSIHQGROGHQ GHU 6RUWHQ +DOOHUWDXHU 3HUOH� 7HWWQDQJHU XQG 1XJJHW GHV

(UQWH]HLWUDXPV 6HSWHPEHU�2NWREHU ���� XQWHUVXFKW� GLH YRQ +RSIHQDQELHWHUQ GHV

$QEDXJHELHWHV +DOOHUWDX LP YROOUHLIHQ 6WDGLXP JHHUQWHW XQG DQVFKOLH�HQG JHWURFN�

QHW ZRUGHQ ZDUHQ� )�U MHGH 6RUWH VWDQGHQ 3UREHQ DXV GUHL XQWHUVFKLHGOLFKHQ $Q�

EDX�6WDQGRUWHQ ]XU 9HUI�JXQJ� 'LH $XIEHZDKUXQJ GHU 'ROGHQ HUIROJWH EHL ²�� �&

ELV ��� �& LQ JDVGLFKW YHUVFKZHL�WHQ 3RO\HWK\OHQ�%HXWHOQ�

=XU +6�*&�),'�� +6�*&�06� XQG +6�06�$QDO\VH ZXUGHQ 'ROGHQ XQWHUVFKLHGOL�

FKHU 6RUWHQ XQG 6WDQGRUWH PLW +LOIH HLQHU KDQGHOV�EOLFKHQ .DIIHHP�KOH MHZHLOV IHLQ

YHUPDKOHQ� $X�HUGHP ZXUGHQ GUHL VRUWHQUHLQH 0LVFKSUREHQ KHUJHVWHOOW� LQGHP JOHL�

FKH 0HQJHQ YRQ +RSIHQGROGHQ GHUVHOEHQ 6RUWH� DEHU XQWHUVFKLHGOLFKHU 6WDQGRUWH

JHPHLQVDP YHUPDKOHQ ZXUGHQ� 'LH $QDO\VHQ ZXUGHQ PLW MHZHLOV ���PJ +RSIHQ�

SXOYHU GXUFKJHI�KUW� 'LH (LQVWHOOXQJ GHV *DV�0DWUL[�9HUWHLOXQJVJOHLFKJHZLFKWV ZXU�

GH GXUFK HLQH �� PLQ�WLJH 7KHUPRVWDWLVLHUXQJ EHL �� �& HUUHLFKW�
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���

����� %HVWLPPXQJ GHU +HDGVSDFH]XVDPPHQVHW]XQJ

������� +HDGVSDFH]XVDPPHQVHW]XQJ GHU 0LVFKSUREHQ

'LH (UJHEQLVVH GHU JDVFKURPDWRJUDSKLVFKHQ 8QWHUVXFKXQJHQ GHU 0LVFKSUREHQ

ZXUGHQ YRQ =HLGOHU ������ ]XU 9HUI�JXQJ JHVWHOOW� (V Ol�W VLFK IROJHQGHV IHVWKDOWHQ�

'HU .RSIUDXP �EHU +RSIHQSXOYHU VHW]W VLFK DXV FD� ��� 9HUELQGXQJHQ ]XVDPPHQ�

,Q DOOHQ 6RUWHQ LVW 0\UFHQ GLH GRPLQLHUHQGH +DXSWNRPSRQHQWH PLW HLQHP $QWHLO YRQ

������ DQ GHU *HVDPWSHDNIOlFKH� 6HKU OHLFKW IO�FKWLJH 9HUELQGXQJHQ PLW 5,����

PDFKHQ LQVJHVDPW ������ GHV .RSIUDXPJDVHV DXV� 'D HV VLFK KLHUEHL XP $UWH�

IDNWH KDQGHOW� GLH DXIJUXQG WKHUPLVFKHU %HODVWXQJ ZlKUHQG GHU 7KHUPRVWDWLVLHUXQJ

GHV +RSIHQV HQWVWHKHQ� ZXUGH DXI GLH ,GHQWLIL]LHUXQJ XQG 4XDQWLIL]LHUXQJ HLQ]HOQHU

,QKDOWVVWRIIH PLW 5,���� YHU]LFKWHW� 9RQ GHQ ,QKDOWVVWRIIHQ PLW 5,!��� VLQG PHQ�

JHQPl�LJ QXU 0\UFHQ ��������� E�&DU\RSK\OOHQ ������� +XPXOHQ ������ XQG

��0HWK\OEXW\O�,VREXW\UDW ���� �� EHGHXWVDP�

'LH +RSIHQLQKDOWVVWRIIH� GLH DOV *UXQGODJH I�U GLH 6RUWHQGLVNULPLQLHUXQJ KHUDQJH�

]RJHQ ZXUGHQ� VLQG 1HEHQNRPSRQHQWHQ PLW +HDGVSDFH�$QWHLOHQ � ��� 6LH VLQG�

]XVDPPHQ PLW GHQ +DXSWNRPSRQHQWHQ GHV .RSIUDXPJDVHV� LQ 7DE� 9,��� DXIJH�

I�KUW� (V KDQGHOWH VLFK GDEHL YRUZLHJHQG XP 0HWK\O� XQG ,VREXW\OHVWHU YRQ &DU�

ERQVlXUHQ PLW .HWWHQOlQJHQ LP %HUHLFK &
�
�&

��
� 'DQHEHQ ZXUGHQ GLH ELF\FOLVFKHQ

0RQRWHUSHQH 6DELQHQ� D�3LQHQ XQG E�3LQHQ VRZLH GLH DF\FOLVFKHQ 0RQRWHUSHQH

E�2FLPHQ XQG /LQDORRO PLWHLQEH]RJHQ� 6LH VLQG LQ 7DE� 9,��� KHUYRUJHKREHQ�

6WDWLVWLVFK VLJQLILNDQWH 8QWHUVFKLHGH GHU *DVSKDVHQNRQ]HQWUDWLRQHQ �EHU GHQ

0LVFKSUREHQ XQWHUVFKLHGOLFKHU +RSIHQVRUWHQ JDEHQ GHQ $XVVFKODJ I�U GLH $XVZDKO

GHU REHQ HUZlKQWHQ 9HUELQGXQJHQ DOV 6RUWHQLQGLNDWRUHQ�
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���

7DE� 9,���� $XVJHZlKOWH %HVWDQGWHLOH GHV .RSIUDXPJDVHV �EHU +RSIHQSXOYHU GHU 6RUWHQ 3HUOH�
7HWWQDQJHU XQG 1XJJHW �$QJDEHQ LQ ��$QWHLOHQ EH]RJHQ DXI GLH *HVDPWSHDNIOl�

FKH�� QDFK =HLGOHU ������

5, D 9HUELQGXQJ 3HUOH 7HWWQ� 1XJJHW

��� ��0HWK\O���3HQWDQRQ Q�E� Q�E� Q�E�

��� ,VREXW\O�,VREXWDQRDW ���� ���� ����

��� E�3LQHQ ���� ���� ����

��� ��0HWK\O�%XW\O�3URSDQRDW ���� ���� ����

��� E�3LQHQ ���� ���� ����

��� 6DELQHQ Q�E� E Q�E� E Q�E� E

��� 0\UFHQ F Q�E� Q�E� Q�E�

���� ��0HWK\O�%XW\O�,VREXWDQRDW ���� ���� ����

���� ��0HWK\O�%XW\O�,VREXWDQRDW ���� ���� ����

���� 0HWK\O�+HSWDQRDW ���� ���� ����

���� 0HWK\O���0HWK\O���+H[HQRDW Q�E� Q�E� Q�E�

���� E�2FLPHQ ���� ���� ����

���� 0H���0H�+HSWDQRDW ���� ���� �����

���� /LQDORRO ���� ���� ����

���� 0HWK\ORFWDQRDW Q�E�E Q�E�E Q�E�E

���� 0HWK\O���=�'HFHQRDW ���� ���� ����

���� 0HWK\O�(�*HUDQDW ���� ���� ����

���� E�&DU\RSK\OOHQ ���� ���� ����

���� +XPXOHQ ���� ���� ����

D5HWHQWLRQVLQGL]HV DXI .DSLOODUVlXOH '%��
E QLFKW EHVWLPPW GD QLFKW DXIJHO|VW
F+DXSWNRPSRQHQWH

������� +HDGVSDFH]XVDPPHQVHW]XQJ GHU (LQ]HOSUREHQ

(LQH YHUOl�OLFKH 6RUWHQDEJUHQ]XQJ DXI %DVLV GHU LQ 7DEHOOH 9,��� KHUYRUJHKREHQHQ

,QKDOWVVWRIIH LVW QXU GDQQ JHZlKUOHLVWHW� ZHQQ GLH GXUFK .OLPD XQG %RGHQHLQIO�VVH

YHUXUVDFKWHQ 6FKZDQNXQJHQ GHU *DVSKDVHQNRQ]HQWUDWLRQHQ NOHLQHU VLQG DOV MHQH�

ZHOFKH GXUFK GLH 6RUWHQ]XJHK|ULJNHLW EHGLQJW VLQG� 2E GLHV I�U GLH 6RUWHQ 3HUOH�

7HWWQDQJHU XQG 1XJJHW JHZlKUOHLVWHW ZDU� ZXUGH PLWWHOV +6�*&�),' XQWHUVXFKW� =X

GLHVHP =ZHFN ZXUGHQ I�U MHGHQ GHU GUHL 6WDQGRUWH DOOHU +RSIHQVRUWHQ MHZHLOV I�QI

+6�*&�),'�$QDO\VHQ GXUFKJHI�KUW� 'LH 6WDQGDUGDEZHLFKXQJHQ GHU 3HDNIOlFKHQ
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GHU DOV 6RUWHQLQGLNDWRUHQ DXVJHZlKOWHQ +RSIHQLQKDOWVVWRIIH VLQG LQ 7DE� 9,��� GDU�

JHVWHOOW� 'LH 'DWHQ ZXUGHQ YRQ =HLGOHU ������ ]XU 9HUI�JXQJ JHVWHOOW� -HGHU :HUW

QLPPW EH]XJ DXI GHQ 0LWWHOZHUW GHU 3HDNIOlFKH� GHU DXV DOOHQ �� 0HVVXQJHQ HLQHU

6RUWH EHUHFKQHW ZXUGH�

:LH DXV 7DE� 9,��� GHXWOLFK ZLUG� ODJHQ GLH GXUFK 6WDQGRUWEHGLQJXQJHQ EHGLQJWHQ

6FKZDQNXQJHQ GHU 6RUWHQLQGLNDWRUHQ ]ZLVFKHQ ���� XQG ������ 0LW HLQHU PH��

WHFKQLVFK EHGLQJWHQ 6FKZDQNXQJ YRQ ��� VLQG GLH 6FKZDQNXQJHQ GHU DEVROXWHQ

.RQ]HQWUDWLRQHQ LQQHUKDOE HLQHU 6RUWH MHGRFK LQVJHVDPW GHXWOLFK NOHLQHU DOV GLH 8Q�

WHUVFKLHGH ]ZLVFKHQ GHQ XQWHUVXFKWHQ 6RUWHQ�

7DE� 9,���� 6WDQGDUGDEZHLFKXQJHQ GHU 3HDNIOlFKHQ VRUWHQW\SLVFKHU ,QKDOWVVWRIIH� GUHL 6WDQGRU�
WH MH 6RUWH �$QJDEHQ LQ � EH]RJHQ DXI GHQ 0LWWHOZHUW DXV �� 0HVVXQJHQ�� QDFK

=HLGOHU ������

9HUELQGXQJ 3HUOH 7HWWQ� 1XJJHW

��0HWK\O���3HQWDQRQ Q�E� Q�E� Q�E�

,VREXW\O�,VREXWDQRDW ���� ���� ����

D�3LQHQ ��� ���� ���

��0HWK\O�%XW\O�3URSDQRDW ���� ����� ����

E�3LQHQ ��� ���� ���

6DELQHQ Q�E�E Q�E�E Q�E�E

��0HWK\O�%XW\O�,VREXWDQRDW ���� ���� ���

��0HWK\O�%XW\O�,VREXWDQRDW ���� ���� ����

0HWK\O�+HSWDQRDW ���� ���� ����

0HWK\O���0HWK\O���+H[HQRDW Q�E�E Q�E�E Q�E�E

E�2FLPHQ ���� ���� ����

0H���0H�+HSWDQRDW ���� ���� ����

/LQDORRO ���� ���� ���

0HWK\ORFWDQRDW Q�E�E Q�E� E Q�E� E

0HWK\O���=�'HFHQRDW ���� ���� ����

0HWK\O�(�*HUDQDW ���� ���� ����

E�&DU\RSK\OOHQ ���� ���� ����

+XPXOHQ ���� ���� ����

D5HWHQWLRQVLQGL]HV DXI .DSLOODUVlXOH '%��� E QLFKW EHVWLPPW GD QLFKW DXIJHO|VW

�
HUPLWWHOW GXUFK ]HKQPDOLJH :LHGHUKROXQJVPHVVXQJ GHU JOHLFKHQ 3UREH
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���

�����$XVZDKO GHU )UDJPHQWLRQHQ I�U GDV 6HQVRU�$UUD\

'LH ]XU 6RUWHQGLIIHUHQ]LHUXQJ YHUZHQGHWHQ )UDJPHQWLRQHQ PX�WHQ ]ZHL 9RUDXV�

VHW]XQJHQ HUI�OOHQ� =XP HLQHQ PX�WHQ VLH )UDJPHQWLHUXQJVEUXFKVW�FNH GHUMHQLJHQ

+RSIHQLQKDOWVVWRIIH VHLQ� GLH LP 5DKPHQ GHU +6�*&�),'�8QWHUVXFKXQJHQ DOV P|J�

OLFKH 6RUWHQLQGLNDWRUHQ LGHQWLIL]LHUW ZXUGHQ� ,KUH UHODWLYH ,QWHQVLWlW LP 0DVVHQVSHNW�

UXP GLHVHU 6RUWHQLQGLNDWRUHQ VROOWH � � �EHUVWHLJHQ� =XP DQGHUHQ GXUIWH HV VLFK

GDEHL QLFKW XP )UDJPHQWLHUXQJVSURGXNWH GHU +DXSWNRPSRQHQWH 0\UFHQ KDQGHOQ�

9RU DOOHP GLH OHW]WJHQDQQWH $QIRUGHUXQJ VFKUlQNWH GLH $Q]DKO P|JOLFKHU 6HQVRUHQ

VWDUN HLQ� 6LH ZDU MHGRFK ]ZLQJHQG HUIRUGHUOLFK� XP HLQHUVHLWV GLH HUIRUGHUOLFKH 6SH�

]LIL]LWlW GHU 0H�PHWKRGH ]X JHZlKUOHLVWHQ� $QGHUHUVHLWV VROOWH VR GLH hEHUODGXQJ

GHV PDVVHQVSHNWURPHWULVFKHQ 'HWHNWLRQVV\VWHPV YHUKLQGHUW ZHUGHQ� GLH GLH (UIDV�

VXQJ YRQ 0\UFHQ�)UDJPHQWHQ PLW VLFK EULQJHQ Z�UGH�

'DV $UUD\ ]XU 6RUWHQGLIIHUHQ]LHUXQJ VHW]WH VLFK DXV GHQ ]Z|OI )UDJPHQWLRQHQ

P�] ���� P�] ���� P�] ���� ���� P�] ���� P�] ���� P�] ���� P�] ���� P�] ����

P�] ���� P�] ��� XQG P�] ��� ]XVDPPHQ� 'LH 0HVVXQJ GHU ,QWHQVLWlWHQ EHL

'LUHNWLQMHNWLRQ HUIROJWH LP 6,0�0RGXV�

����� $XIQDKPH GHV 6,0�3URILOV PLWWHOV +6�*&�06

$XIVFKOX� GDU�EHU� LQZLHZHLW PLW GHQ JHZlKOWHQ )UDJPHQWLRQHQ HLQH 'LIIHUHQ]LH�

UXQJ GHU +RSIHQVRUWHQ DXI GHU %DVLV GHU .RQ]HQWUDWLRQVXQWHUVFKLHGH YRQ 6RUWHQLQ�

GLNDWRUHQ VWDWWILQGHW RGHU RE ,QKDOWVVWRIIH� GLH QLFKW DOV VRUWHQW\SLVFK HUDFKWHW ZHU�

GHQ� HLQHQ PD�JHEOLFKHQ XQG XQHUZ�QVFKWHQ (LQIOX� DXI GDV 6LJQDOPXVWHU GHU

6HQVRUPHVVXQJHQ QHKPHQ� JDEHQ +6�*&�06�8QWHUVXFKXQJHQ LP 6,0�9HUIDKUHQ�

'LH (UJHEQLVVH GHU $QDO\VHQ VLQG LQ 7DE� 9,��� DXIJHI�KUW� 'LH 6RUWHQLQGLNDWRUHQ

]HLFKQHWHQ I�U ������ GHU 3HDNIOlFKHQVXPPHQ HLQ]HOQHU )UDJPHQWLRQHQ YHUDQW�

ZRUWOLFK� 1LFKW VRUWHQW\SLVFKH 9HUELQGXQJHQ EHVD�HQ QXU LQ � YRQ �� 0HVVXQJHQ

3HDNIOlFKHQDQWHLOH YRQ PHKU DOV ���� LQ GHU 0HKUKHLW EHWUXJHQ LKUH $QWHLOH

������ DQ GHU *HVDPWSHDNIOlFKH� 'HQ DEVROXW JHVHKHQ K|FKVWHQ $QWHLO DQ GHU

3HDNIOlFKHQVXPPH EHVD�HQ QLFKW VRUWHQW\SLVFKH .RPSRQHQWHQ LQ 0LVFKSUREHQ

GHU 6RUWH 1XJJHW� (U EHWUXJ ����� I�U GDV )UDJPHQWLRQ P�] ���� .HLQHUOHL (LQIOX�

QLFKW VRUWHQFKDUDNWHULVWLVFKHU .RPSRQHQWHQ ZDUHQ I�U P�] ��� LQ 3UREHQ GHU 6RUWH

7HWWQDQJHU VRZLH I�U P�] ��� LQ 3UREHQ GHU 6RUWH 3HUOH IHVWVWHOOEDU�
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���

7DE� 9,���� ��$QWHLOH DQ GHU 3HDNIOlFKHQVXPPH I�U )UDJPHQWLRQHQ P�] ���� ���� ���� ����
���� ���� ���� ���� ���� ���� ���� ���� �+6�*&�06� 6,0�

9HUELQGXQJ 3HUOH D 7HWWQ� D 1XJJHW D

P�] ��� ��0HWK\O���3HQWDQRQ ���� ���� ����

��0HWK\O�%XW\O�,VREXWDQRDW ���� � ����

6RQVWLJH ���� ���� ����

P�] ��� ��0HWK\O���3HQWDQRQ � ��� �

,VREXW\O�,VREXWDQRDW ���� ��� ����

��0HWK\O�%XW\O�,VREXWDQRDW ���� ��� ����

0HWK\O�+HSWDQRDW ���� ���� ���

6RQVWLJH ���� ���� ����

P�] ��� E�&DU\RSK\OOHQ ���� ���� ����

+XPXOHQ ���� ���� ����

6DELQHQ ���� ���� ����

E�2FLPHQ ��� � ���

6RQVWLJH ���� ���� ����

P�] ��� 0HWK\O���0HWK\O���+H[HQRDW ���� ���� ����

6DELQHQ ���� � ����

0HWK\O���=�'HFHQRDW ��� ���� ����

E�&DU\RSK\OOHQ ���� ��� ���

+XPXOHQ ���� ���� ����

6RQVWLJH � ��� ���

P�] ��� 0HWK\O���0HWK\O���+H[HQRDW ���� ���� ����

0H���0H�+HSWDQRDW ���� ���� ����

/LQDORRO ��� ��� ���

E�&DU\RSK\OOHQ ���� ��� ����

+XPXOHQ ���� ��� ���

6RQVWLJH ��� ���� ���

P�] ��� 0HWK\O���0HWK\O���+H[HQRDW ����� ���� ����

6RQVWLJH � ���� ����

P�] ��� ,VREXW\O�,VREXWDQRDW ���� � ����

6DELQHQ ���� � ����

0HWK\O�+HSWDQRDW ���� ���� ����

0HWK\O���0HWK\O���+H[HQRDW ���� ���� ����

0HWK\O���=�'HFHQRDW � ���� ����

0HWK\O�(�*HUDQDW ���� ���� ���

6RQVWLJH � ��� ����
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���

)RUWVHW]XQJ 7DE� 9,���� ��$QWHLOH DQ GHU 3HDNIOlFKHQVXPPH I�U )UDJPHQWLRQHQ P�] ����
���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���

�+6�*&�06� 6,0�

9HUELQGXQJ 3HUOH D 7HWWQ� D 1XJJHW D

P�] ��� ��0HWK\O�%XW\O�,VREXWDQRDW ��� � ����

0HWK\O�+HSWDQRDW ��� ���� ���

6DELQHQ ���� ���� ����

0H���0H�+HSWDQRDW ��� ���� ���

E�&DU\RSK\OOHQ ��� ��� ���

+XPXOHQ ��� ��� ���

6RQVWLJH ���� ���� ����

P�] ��� 0HWK\O���0HWK\O���+H[HQRDW ���� ���� ����

6DELQHQ ���� � ���

0H���0H�+HSWDQRDW ���� ���� ����

0HWK\O���=�'HFHQRDW � � ���

6RQVWLJH ���� ��� ����

P�] ��� E�3LQHQ ��� ���� ���

6DELQHQ ���� ���� ����

6RQVWLJH ��� ���� ���

P�] ��� /LQDORRO ���� ���� ����

0HWK\O�(�*HUDQDW ���� ��� ���

6RQVWLJH ���� ���� ����

P�] ��� 0HWK\O���0HWK\O���+H[HQRDW ����� ���� ���

6RQVWLJH ����� ���� �

D 0LVFKSUREHQ DXV +RSIHQ GUHLHU 6WDQGRUWH� 0LWWHOZHUW DXV � 0HVVXQJHQ

����� 6HQVRUPHVVXQJHQ XQG 0XVWHUHUNHQQXQJ

6HQVRU�06�0HVVXQJHQ ZXUGHQ VRZRKO PLW 0LVFKSUREHQ DOV DXFK PLW (LQ]HOSUREHQ

XQWHUVFKLHGOLFKHU 6WDQGRUWH GXUFKJHI�KUW� 'LH 0H�PHWKRGH XPID�WH GLH (UIDVVXQJ

GHU ]Z|OI )UDJPHQWLRQHQ P�] ���� P�] ���� P�] ���� P�] ���� P�] ���� P�] ����

P�] ���� P�] ���� P�] ���� P�] ���� P�] ��� XQG P�] ��� LP 6,0�0RGXV� =XU 0XV�

WHUHUNHQQXQJ PLWWHOV +DXSWNRPSRQHQWHQDQDO\VH ZXUGHQ GLH QRUPLHUWHQ 6LJ�

QDOLQWHQVLWlWHQ KHUDQJH]RJHQ�
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���

7DEHOOH 9,����� XQG 9,����� IDVVHQ GLH 5HVXOWDWH GHU +6�06�8QWHUVXFKXQJHQ GHU

0LVFKSUREHQ ]XVDPPHQ� ,Q GHQ 7DEHOOHQ 9,���� 9,��� XQG 9,��� VLQG GLH (UJHE�

QLVVH DXIJHI�KUW� GLH EHL GHQ 8QWHUVXFKXQJHQ GHU (LQ]HOSUREHQ XQWHUVFKLHGOLFKHU

6WDQGRUWH HU]LHOW ZXUGHQ�

7DE� 9,������ 1RUPLHUWH ,QWHQVLWlWHQ GHU 6LJQDOK|KHQ� +6�06 �6,0�� 0LVFKSUREHQ

P�] 3HUOH 7HWWQ� 1XJJHW

��� ���� ����� ����

��� ����� ����� �����

��� ����� ����� �����

��� ���� ���� ����

��� ���� ���� ����

��� ���� ���� ����

��� ���� ���� ����

��� ����� ����� �����

��� ���� ���� ����

��� ����� ���� �����

��� ���� ���� ����

��� ���� ���� ����

7DE� 9,������ $EVROXWH ,QWHQVLWlWHQ GHU

6LJQDOK|KHQ� +6�06 �6,0�� 0LVFKSUREHQ

>=lKOHUHLJQLVVH@

P�] 3HUOH 7HWWQ� 1XJJHW

��� ���� ���� ����

��� ����� ���� �����

��� ����� ����� �����

��� ���� ���� ����

��� ���� ���� ����

��� ��� ��� ���

��� ���� ���� ����

��� ����� ���� �����

��� ���� ���� ����

��� ����� ���� �����

��� ��� ��� ���

��� ���� ���� ����
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���

7DE� 9,���� 1RUPLHUWH ,QWHQVLWlWHQ GHU 6LJQDOK|KHQ I�U +RSIHQ GHU 6RUWH 3HUOH�
JHRUGQHW QDFK 6WDQGRUWHQ� UHO� 6WGDEZ�

P�] 3HUOH � 3HUOH � 3HUOH �

��� ���� � ���� ���� � ���� ���� � ����

��� ����� � ���� ����� � ���� ����� � ����

��� ����� � ���� ����� � ���� ����� � ����

��� ���� � ���� ���� � ���� ���� � ����

��� ���� � ���� ���� � ���� ���� � ����

��� ���� � ���� ���� � ���� ���� � ����

��� ���� � ���� ���� � ���� ���� � ����

��� ����� � ���� ����� � ���� ����� � ����

��� ���� � ���� ���� � ���� ���� � ����

��� ����� � ���� ����� � ���� ����� � ����

��� ���� � ���� ���� � ���� ���� � ����

��� ���� � ���� ���� � ���� ���� � ����

7DE� 9,���� 1RUPLHUWH ,QWHQVLWlWHQ GHU 6LJQDOK|KHQ I�U +RSIHQ GHU 6RUWH 1XJJHW�

JHRUGQHW QDFK 6WDQGRUWHQ� UHO� 6WGDEZ�

P�] 1XJJHW � 1XJJHW � 1XJJHW �

��� ���� � ���� ���� � ���� ���� � ����

��� ����� � ���� ����� � ���� ����� � ����

��� ����� � ���� ����� � ���� ����� � ����

��� ���� � ���� ���� � ���� ���� � ����

��� ���� � ���� ���� � ���� ���� � ����

��� ���� � ���� ���� � ���� ���� � ����

��� ���� � ���� ���� � ���� ���� � ����

��� ����� � ���� ����� � ���� ����� � ����

��� ���� � ���� ���� � ���� ���� � ����

��� ����� � ���� ����� � ���� ����� � ����

��� ���� � ���� ���� � ���� ���� � ����

��� ���� � ���� ���� � ���� ���� � ����



9, (LQVDW] GHV 06�6HQVRUV +RSIHQ

���

7DE� 9,���� 1RUPLHUWH ,QWHQVLWlWHQ GHU 6LJQDOK|KHQ I�U +RSIHQ GHU 6RUWH 7HWWQDQJHU�
JHRUGQHW QDFK 6WDQGRUWHQ� UHO� 6WGDEZ�

P�] 7HWWQDQJHU � 7HWWQDQJHU � 7HWWQDQJHU �

��� ����� � ���� ����� � ���� ����� � ����

��� ����� � ���� ����� � ���� ����� � ����

��� ����� � ���� ����� � ���� ����� � ����

��� ���� � ���� ����� � ���� ���� � ����

��� ���� � ���� ���� � ���� ���� � ����

��� ���� � ���� ���� � ���� ���� � ����

��� ���� � ���� ���� � ���� ���� � ����

��� ����� � ���� ����� � ���� ����� � ����

��� ���� � ���� ���� � ���� ���� � ����

��� ���� � ���� ���� � ���� ���� � ����

��� ���� � ���� ���� � ���� ���� � ����

��� ���� � ���� ���� � ���� ���� � ����

,QWHUHVVDQWH (UJHEQLVVH HUVFKOLH�HQ VLFK DXV GHQ 6HQVRU�06�0HVVXQJHQ� 'LH QRU�

PLHUWHQ 6LJQDOPXVWHU GHU 6RUWHQ +DOOHUWDXHU 3HUOH XQG 1XJJHW ]HLJHQ ZHLWHVWJHKHQG

hEHUHLQVWLPPXQJ� $OOHUGLQJV KHEW VLFK GDV ,QWHQVLWlWVPXVWHU GHU 6RUWH 7HWWQDQJHU

GHXWOLFK YRQ GHP GHU EHLGHQ DQGHUHQ 6RUWHQ DE� 'LH QRUPLHUWHQ ,QWHQVLWlWHQ GHU

6HQVRUHQ P�] ���� P�] ���� P�] ���� P�] ���� P�] ��� XQG P�] ��� VLQG VLJQLILNDQW

K|KHU� GLH GHU 6HQVRUHQ P�] ���� P�] ��� XQG P�] ��� QLHGULJHU DOV LQ GHQ 6RUWHQ

3HUOH XQG 1XJJHW �$EE� 9�����

+|KHUH 6LJQDOLQWHQVLWlWHQ GHU )UDJPHQWLRQHQ P�] ��� XQG P�] ���� ZLH VLH I�U 3UR�

EHQ GHU 6RUWH 7HWWQDQJHU HUPLWWHOW ZXUGHQ� ODVVHQ VLFK SODXVLEHO PLW HLQHP K|KHUHQ

$QWHLO DQ ��0HWK\O���3HQWDQRQ HUNOlUHQ� 7URW] YHUJOHLFKEDUHU *HKDOWH DQ 0HWK\O���

0HWK\O���+H[HQRDW VLQG GLH QRUPLHUWHQ 6LJQDOLQWHQVLWlWHQ GHU 6HQVRUHQ P�] ��� XQG

P�] ��� EHL 7HWWQDQJHU�3UREHQ JU|�HU DOV EHL 3UREHQ GHU 6RUWHQ 3HUOH XQG 1XJJHW�

)�U P�] ��� LVW GLHV GXUFK GHQ %HLWUDJ QLFKW VRUWHQW\SLVFKHU +RSIHQLQKDOWVVWRIIH HU�

NOlUEDU� I�U P�] ��� LVW GLHV GDV 5HVXOWDW GHU GXUFKJHI�KUWHQ 1RUPLHUXQJ� )�U GLH YHU�

JOHLFKVZHLVH KRKHQ QRUPLHUWHQ 6LJQDOH GHU )UDJPHQWLRQHQ P�] ��� XQG P�] ��� JLEW

HV ]ZHLHUOHL *U�QGH� =XP HLQHQ LVW GHU K|KHUH *HKDOW DQ 0HWK\O���0HWK\O�+HSWDQRDW
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��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
���

3HUOH

7HWWQDQJHU

1XJJHW�

�

��

��

��

��

��

��

$EE� 9,��� 1RUPLHUWH 6LJQDOPXVWHU GHU +RSIHQVRUWHQ 3HUOH� 7HWWQDQJHU XQG 1XJJHW� 0LVFKSUR�

EHQ �+6�06� 6,0�

GDI�U YHUDQWZRUWOLFK� ]XP DQGHUHQ WUDJHQ QLFKW VRUWHQW\SLVFKH ,QKDOWVVWRIIH LQ EHDFKW�

OLFKHU :HLVH ]XP 6LJQDO EHL�

2EZRKO GLH 6LJQDOPXVWHU GHU 6RUWHQ 3HUOH XQG 1XJJHW EHL REHUIOlFKOLFKHU %HWUDFK�

WXQJ VHKU lKQOLFK HUVFKHLQHQ� ZLUG EHL QlKHUHU %HWUDFKWXQJ HUNHQQEDU� GD� GLH QRU�

PLHUWHQ ,QWHQVLWlWHQ GHU )UDJPHQWLRQHQ P�] ��� XQG P�] ��� I�U 3UREHQ GHU 6RUWH

3HUOH K|KHU VLQG DOV I�U 3UREHQ GHU 6RUWH 1XJJHW� ,P )DOO GHV 6HQVRUV P�] ��� LVW

GLHV DXI GHQ K|KHUHQ *HKDOW DQ +XPXOHQ LQ GHU 6RUWH 3HUOH ]XU�FN]XI�KUHQ� )�U

P�] ��� LVW GLHV GLH XQPLWWHOEDUH )ROJH GHU GXUFKJHI�KUWHQ 1RUPLHUXQJ� GD WURW] GHV

QLHGULJHQ $EVROXWZHUWHV GHV I�U 3HUOH JHPHVVHQHQ 6HQVRUVLJQDOV �7DE� 9,������ DXI�

JUXQG GHU LQVJHVDPW NOHLQHUHQ 6LJQDOVXPPH GLHVHU 6RUWH JHUDGH P�] ��� HLQH

VWDUNH *HZLFKWXQJ LP 6LJQDOPXVWHU HUIlKUW� 'HU QLHGULJH $EVROXWZHUW GHU ,QWHQVLWlW

GHV ,RQV P�] ��� Ol�W VLFK GXUFK QLHGULJHUH *HKDOWH DQ 0HWK\O�+HSWDQRDW XQG ,VR�

EXW\O�,VREXWDQRDW HUNOlUHQ�

6WDQGRUWEHGLQJWH 6FKZDQNXQJHQ GHV 6LJQDOPXVWHUV YRQ 3UREHQ GHUVHOEHQ 6RUWH

OLHJHQ EHL �����

P�]
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9, (LQVDW] GHV 06�6HQVRUV +RSIHQ

���

:HUGHQ GLH QDFK HLQ]HOQHQ 6WDQGRUWHQ DXIJHVFKO�VVHOWHQ +RSIHQVRUWHQ PLW +LOIH GHU

+DXSWNRPSRQHQWHQDQDO\VH DOV 'DWHQFOXVWHU DXI GHU 'LVNULPLQDQ]HEHQH GDUJHVWHOOW�

HUJLEW VLFK IROJHQGHV %LOG� 6LJQDOYHNWRUHQ YRQ 3UREHQ GHUVHOEHQ 6RUWH VLQG LQ MHZHLOV

HQJHQ %HUHLFKH GHU 'LVNULPLQD]HEHQH ]X ILQGHQ� 'LH YRQ XQWHUVFKLHGOLFKHQ 6RUWHQ

EHVHW]WHQ %HUHLFKH GHV 0HUNPDOVUDXPV VLQG LQ GHU ]ZHLGLPHQVLRQDOHQ 'DUVWHOOXQJ

DOV YRQHLQDQGHU JHWUHQQW ZDKUQHKPEDU �$EE� 9,��� XQG $EE� 9,����� 'LH bKQOLFKNHLW

GHU 6LJQDOPXVWHU GHU 6RUWHQ 3HUOH �3�� 3�� 3�� XQG 7HWWQDQJHU �7�� 7�� 7�� EHGLQJW

GLH UlXPOLFKH 1lKH LKUHU &OXVWHU DXI GHU 'LVNULPLQDQ]HEHQH� 9HUOl�OLFKH $XVVDJHQ

�EHU GLH 0|JOLFKNHLW ]XU 'LVNULPLQLHUXQJ GHU 6RUWHQ 3HUOH �3�� 3�� 3��� 7HWWQDQJHU

�7�� 7�� 7�� XQG 1XJJHW �1�� 1�� 1�� PLW 0HWKRGHQ GHU 6HQVRU�0DVVHQVSHN�

WURPHWULH HUKlOW PDQ� LQGHP DOOH GXUFKJHI�KUWHQ 0HVVXQJHQ HLQHU 6RUWH ]X HLQHU

.ODVVH ]XVDPPHQJHID�W ZHUGHQ� 'LH GXUFK (OOLSVHQ HLQJHJUHQ]WHQ %HUHLFKH VWHOOHQ

VLFK DOV NODU JHWUHQQWH &OXVWHU GDU �$EE� 9,�����

6LHKW PDQ YRQ $XVQDKPHQ DE� VFKHLQW DXFK GLH 'LIIHUHQ]LHUXQJ HLQ]HOQHU 6WDQGRUWH

GHUVHOEHQ 6RUWH P|JOLFK� ,Q $QEHWUDFKW GHVVHQ� GD� VLFK QHEHQ GHU 3UREHQYRUEH�

UHLWXQJ LP DQDO\WLVFKHQ /DERU DXFK GLH %HGLQJXQJHQ GHU 7URFNQXQJ XQG /DJHUXQJ

DXI GLH 9HUWHLOXQJ GHU +RSIHQLQKDOWVVWRIIH LQ GHQ XQWHUVXFKWHQ 3UREHQ DXVZLUNHQ�

VROOWH GLHVHV 5HVXOWDW MHGRFK QXU XQWHU 9RUEHKDOW DXI GHQ (LQIOX� VWDQGRUWW\SLVFKHU

)DNWRUHQ ZLH %RGHQEHVFKDIIHQKHLW� :LWWHUXQJ HWF� ]XU�FNJHI�KUW ZHUGHQ�



9, (LQVDW] GHV 06�6HQVRUV +RSIHQ

���

$EE� 9,��� 'LVNULPLQDQ]HEHQH GHU 6RUWHQ 3HUOH�

7HWWQDQJHU XQG 1XJJHW�

DXIJHVFKO�VVHOW QDFK 6WDQGRUWHQ

$EE� 9,��� $XVVFKQLWWVYHUJU|�HUXQJ GHU 'LVNULPLQDQ]HEHQH $EE� 9���

�� +DXSWNRPSRQHQWH
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9, (LQVDW] GHV 06�6HQVRUV +RSIHQ

���

$EE� 9,��� 'LVNULPLQDQ]HEHQH GHU 6RUWHQ 3HUOH�

7HWWQDQJHU XQG 1XJJHW

��� 'LVNXVVLRQ

'LH 6RUWHQGLVNULPLQLHUXQJ YRQ +RSIHQ GHU 6RUWHQ +DOOHUWDXHU 3HUOH� 7HWWQDQJHU XQG

+DOOHUWDXHU 1XJJHW PLW 0HWKRGHQ GHU 6HQVRU�0DVVHQVSHNWURPHWULH NRQQWH GXUFK�

JHI�KUW ZHUGHQ� 'DEHL ZXUGHQ LP 5DKPHQ YRQ +6�06�0HVVXQJHQ GLH ,QWHQVLWlWHQ

YRQ ]Z|OI )UDJPHQWLRQHQ LP 6HOHFWHG�0RQLWRULQJ�9HUIDKUHQ DXIJH]HLFKQHW XQG PLW�

WHOV +DXSWNRPSRQHQWHQDQDO\VH DXVJHZHUWHW� 'LH $XVZDKO GHU 6HQVRUHQ HUIROJWH

QDFK VWDWLVWLVFKHQ *HVLFKWVSXQNWHQ� 'LH )UDJPHQWLRQHQ P�] ���� P�] ���� P�] ����

P�] ���� P�] ���� P�] ���� P�] ���� P�] ���� P�] ���� P�] ���� P�] ��� XQG

P�] ��� VLQG FKDUDNWHULVWLVFKH )UDJPHQWLHUXQJVEUXFKVW�FNH IO�FKWLJHU +RSIHQLQ�

KDOWVVWRIIH� GLH VLFK LP 5DKPHQ YRQ +6�*&�),'�8QWHUVXFKXQJHQ DOV JHHLJQHWH 6RU�

WHQLQGLNDWRUHQ HUZLHVHQ KDEHQ� (V KDQGHOW VLFK GDEHL XP 0HWK\O� XQG ,VREXW\O�(VWHU

YRQ &DUERQVlXUHQ PLW .HWWHQOlQJHQ LP %HUHLFK &
�
�&

��
VRZLH 6DELQHQ� D�3LQHQ�

E�3LQHQ� E�2FLPHQ XQG /LQDORRO�

'DV YRUJHVWHOOWH 0H�YHUIDKUHQ LVW GLH DNWXHOOVWH 6WXGLH HLQHU 5HLKH YRQ 8QWHUVX�

FKXQJHQ ]XU 8QWHUVFKHLGXQJ YRQ +RSIHQVRUWHQ DQKDQG GHU =XVDPPHQVHW]XQJ XQG

$XVSUlJXQJ LKUHU HWKHULVFKHQ gOH >X� D� 5LJE\ XQG %HWKXQH� ����� +RZDUG� �����

+RZDUG XQG 6ODWHU� ����� %XWWHU\ HW DO�� ����� 0DLHU� ����� 0DLHU� ����D XQG ����E�

�� +DXSWNRPSRQHQWH

3HUOH
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9, (LQVDW] GHV 06�6HQVRUV +RSIHQ

���

1D\D XQG .RWDNH� ����� 1D\D XQG .RWDNH� ����� :HLKUDXFK� ����� 7UHVVO HW

DO������� *UHVVHU� ����� 6HHOHLWQHU HW DO�� ����� 1DU]L� HW DO�� ����� 1DU]L� HW DO��

����@� %HVRQGHUV HUZlKQHQVZHUW LVW LQ GLHVHP =XVDPPHQKDQJ HLQ YRQ )UHXQGRUIHU

������ YRUJHVFKODJHQHV� UHFKQHUJHVW�W]WHV 9HUIDKUHQ� GDV GLH ,GHQWLILNDWLRQ YRQ

+RSIHQVRUWHQ DXI %DVLV GHU IO�FKWLJHQ $URPDVWRIIH HUP|JOLFKW� $OV $QZHQGXQJVEH�

UHLFK ZLUG GLH 6RUWHQHUNHQQXQJ EHL 1DWXUKRSIHQ >)UHXQGRUIHU� ����� )UHXQGRUIHU HW

DO�� ����D@� VRZLH EHL 3HOOHWV XQG (WKDQRO� E]Z� &2
�
�([WUDNWHQ >)UHXQGRUIHU HW DO��

����E@ GLVNXWLHUW� 'LH YRQ )UHXQGRUIHU YHU|IIHQWOLFKWH XQG GLH LQ GHU YRUOLHJHQGHQ $U�

EHLW DXVJHDUEHLWHWH 0H�PHWKRGH EHVLW]HQ HLQLJH *HPHLQVDPNHLWHQ� 6R HUIROJW GLH

8QWHUVXFKXQJ GHV 1DWXUKRSIHQV LQ EHLGHQ )lOOHQ PLW VWDWLVFKHU +HDGVSDFH�7HFKQLN

LQ 9HUELQGXQJ PLW PXOWLYDULDWHQ 9HUIDKUHQ� DXFK ZHQQ )UHXQGRUIHU OHGLJOLFK GLH

JDVFKURPDWRJUDSKLVFKHQ 'DWHQ PLWWHOV 0XVWHUHUNHQQXQJ DXVZHUWHW� 7HLOZHLVH hEHU�

HLQVWLPPXQJ KHUUVFKW EHL GHQ 9HUELQGXQJHQ� GLH DOV VRUWHQW\SLVFK HUDFKWHW ZHUGHQ�

6R NRPPW DXFK )UHXQGRUIHU ]X GHP (UJHEQLV� GD� ��0HWK\OLVREXW\UDW DXIJUXQG VHL�

QHU JHULQJHQ $XVSUlJXQJ LQ 6RUWHQ GHV 6DD]HU )RUPHQNUHLVHV �X� D� 7HWWQDQJHU� DOV

6RUWHQLQGLNDWRU JHHLJQHW LVW� 'LHV ZXUGH HUVWPDOV ���� YRQ 0DLHU YHUPXWHW XQG ZXU�

GH YRQ *UHVVHU ������ EHVWlWLJW� (EHQIDOOV DOV 6RUWHQLQGLNDWRUHQ JHHLJQHW VLQG

WUDQV�E�2FLPHQ XQG /LQDORRO� GLH DXIJUXQG LKUHU W\SLVFKHQ $XVSUlJXQJHQ LQ GHU 6RUWH

3HUOH EHGHXWVDPH 0DUNHUVXEVWDQ]HQ VLQG� 'HU QLHGULJH *HKDOW YRQ /LQDORRO LP +RS�

IHQ|O GHU 6RUWH 7HWWQDQJHU DOV FKDUDNWHULVWLVFKHV 0HUNPDO GLHVHU 6RUWH ZXUGH EHUHLWV

YRQ =DWWOHU ������ JHIXQGHQ� (LQ HUVWHU +LQZHLV GDUDXI� GD� *HKDOW XQG =XVDPPHQ�

VHW]XQJ GHU JHVDPWHQ (VWHUIUDNWLRQ GHV +RSIHQ|OV +LOIHVWHOOXQJHQ EHL GHU 6RUWHQ]X�

RUGQXQJ HWKHULVFKHU gOH JHEHQ N|QQHQ� ZXUGH EHUHLWV ���� YRQ 1DU]L� HW DO� JHJH�

EHQ� 'LH 5ROOH YRQ E�&DU\RSK\OOHQ XQG +XPXOHQ EHL GHU 6RUWHQLGHQWLIL]LHUXQJ ZXUGH

EHUHLWV LQ YHUVFKLHGHQHQ 3XEOLNDWLRQHQ HUZlKQW >)RUVWHU� ����� 'H .HXNHOHLUH� ����@�

'LH /HNW�UH GHU VRHEHQ HUZlKQWHQ 9HU|IIHQWOLFKXQJHQ EHVWlWLJW� GD� GLH LP 5DKPHQ

GHU GXUFKJHI�KUWHQ 8QWHUVXFKXQJHQ JHZlKOWHQ +RSIHQLQKDOWVWRIIH HFKWH 6RUWHQPDU�

NHU GDUVWHOOHQ XQG XQWHUPDXHUW VR GLH $XVVDJHNUDIW GHU HQWZLFNHOWHQ 6HQVRU�06�

0HWKRGH� 6LH ]HLJW MHGRFK DXFK HLQH 6FKZDFKVWHOOH GHU +6�06�0HWKRGH� QlPOLFK

GLH (LQVFKUlQNXQJ SRWHQWLHOOHU 6HQVRUHQ GXUFK GHQ 9HU]LFKW DXI 0\UFHQ�)UDJPHQWH�

6R PX�WH ZHJHQ GHU bKQOLFKNHLW GHU 0DVVHQVSHNWUHQ EHLGHU 9HUELQGXQJHQ EHL�

VSLHOVZHLVH GDUDXI YHU]LFKWHW ZHUGHQ� GHQ OLWHUDWXUEHNDQQWHQ 6RUWHQLQGLNDWRU )DUQH�

VHQ >%XWWHU\ HW DO�� ����� 0DLHU� ����� =DWWOHU� ����� 1D\D XQG .RWDNH� ����� :HLK�

UDXFK� ����@ HLQ]XEH]LHKHQ�



9, (LQVDW] GHV 06�6HQVRUV +RSIHQ

���

'LH VFKHLQEDU P|JOLFKH 'LIIHUHQ]LHUXQJ XQWHUVFKLHGOLFKHU 6WDQGRUWH PLWWHOV 'LUHNW�

LQMHNWLRQ�0XVWHUHUNHQQXQJ VROOWH PLW 9RUVLFKW EHWUDFKWHW ZHUGHQ� $OOH 9HUVXFKH� GHQ

(LQIOX� GHV 6WDQGRUWV DXI GLH .RQ]HQWUDWLRQ DXVJHZlKOWHU IO�FKWLJHU ,QKDOWVVWRIIH GHV

+RSIHQ|OV QDFK]XZHLVHQ� ZDUHQ I�U GLH 6RUWHQLQGLNDWRUHQ GHU +6�06�$QDO\VH VWD�

WLVWLVFK QLFKW KDOWEDU >)UHXQGRUIHU� ����� )UHXQGRUIHU HW DO�� ����E� 0DLHU� ����@� (V

LVW GDKHU DQ]XQHKPHQ� GD� GLH 8QWHUVFKLHGH LP 6LJQDOPXVWHU DXI 9HUlQGHUXQJHQ

GHV +RSIHQ|OVSHNWUXPV ]XU�FN]XI�KUHQ VLQG� GLH EHLP 7UDQVSRUW� GHU /DJHUXQJ XQG

GHU 9RUEHUHLWXQJ GHU +RSIHQGROGHQ DXIWUHWHQ�

=XU 9DOLGLHUXQJ GHU HQWZLFNHOWHQ +6�06�0H�PHWKRGH VROOWH GLH 8QWHUVXFKXQJ ZHL�

WHUHU -DKUJlQJH XQG 6RUWHQ DQJHVFKORVVHQ ZHUGHQ� (V LVW DOOHUGLQJV ]X HUZDUWHQ�

GD� VLH MDKUJDQJV�EHUJUHLIHQGH *�OWLJNHLW EHVLW]W� ]XPDO ELVODQJ I�U YLHOH GHU JH�

ZlKOWHQ 6RUWHQLQGLNDWRUHQ VLJQLILNDQWH -DKUJDQJVXQWHUVFKLHGH QLFKW QDFKZHLVEDU

ZDUHQ >)UHXQGRUIHU� ����E@�



9,, $XVEOLFN

���

9,, $XVEOLFN

'HU LP 5DKPHQ GLHVHU $UEHLW UHDOLVLHUWH 06�6HQVRU LVW DOV 3URWRW\S GHU HUVWHQ *HQH�

UDWLRQ YRQ 6HQVRUV\VWHPHQ DXI PDVVHQVSHNWURPHWULVFKHU %DVLV ]X YHUVWHKHQ� 7URW]

GHU JXWHQ 4XDOLWlW GHU YRUOLHJHQGHQ (UJHEQLVVH NDQQ GDV /HLVWXQJVQLYHDX GHV +6�

06�6\VWHPV ZHLWHU DQJHKREHQ ZHUGHQ� 0D�QDKPHQ ]XU 9HUEHVVHUXQJ GHU /HL�

VWXQJVIlKLJNHLW PX�WHQ ELVODQJ MHGRFK XQEHU�FNVLFKWLJW EOHLEHQ� GD VLH GLH 0RGLIL]LH�

UXQJ GHV *HUlWHDXIEDXV XQG GLH (LQELQGXQJ ZHLWHUI�KUHQGHU DQDO\WLVFKHU 7HFKQLNHQ

XQG $XVZHUWHYHUIDKUHQ QRWZHQGLJ PDFKHQ Z�UGHQ�

0RGLIL]LHUXQJ GHV *HUlWHDXIEDXV

=XQlFKVW VWHOOW VLFK GLH )UDJH QDFK GHU XQLYHUVHOOHQ $QZHQGEDUNHLW GHV +6�06�

6\VWHPV LQ VHLQHU GHU]HLWLJHQ .RQILJXUDWLRQ� 'LH EHDUEHLWHWHQ 3UREHQ VWHOOHQ QXU HLQH

$XVZDKO DQ 1DKUXQJV� XQG *HQX�PLWWHOQ VRZLH /HEHQVPLWWHOEHGDUIVJHJHQVWlQGHQ

GDU� GHUHQ 8QWHUVXFKXQJ PLW +LOIH GHV 06�6HQVRUV P|JOLFK VFKLHQ� (V ZlUH QDW�UOLFK

Z�QVFKHQVZHUW� GD� GHU 06�6HQVRU ]XU 8QWHUVXFKXQJ HLQHV P|JOLFKVW EUHLWHQ

6SHNWUXPV YRQ 5RK� XQG )HUWLJZDUHQ JHHLJQHW LVW� *HUDGH EHL GHU $QZHQGXQJ GLH�

VHU 7HFKQLN ]XU %HXUWHLOXQJ YRQ /HEHQVPLWWHOQ NDQQ GLH JHULQJH )O�FKWLJNHLW EH�

VWLPPWHU ZHUWJHEHQGHU 9HUELQGXQJHQ HLQ +LQGHUQLV I�U GLH ,GHQWLWlWVSU�IXQJ GDU�

VWHOOHQ� (LQH 9HUlQGHUXQJ GHU 3UREHQ]XI�KUXQJ ]XP 0DVVHQVSHNWURPHWHU N|QQWH LQ

=XNXQIW ]XU %HVHLWLJXQJ GLHVHV 0DQJHOV EHLWUDJHQ� =X GLHVHP =ZHFN VROOWH GDV 3UR�

EHQDXIJDEHV\VWHP GHU VWDWLVFKHQ .RSIUDXPDQDO\VH GXUFK $XIJDEHWHFKQLNHQ HUVHW]W

ZHUGHQ� ZHOFKH GLH $QUHLFKHUXQJ GHU PLWWHO� XQG VFKZHUIO�FKWLJHQ 3UREHQLQKDOWV�

VWRIIH HUP|JOLFKHQ� $OWHUQDWLYH 9HUIDKUHQ� GLH KLHUI�U LQ %HWUDFKW NRPPHQ� VLQG 7HFK�

QLNHQ ZLH 7KHUPRGHVRUSWLRQ� 3XUJH DQG 7UDS XQG )HVWSKDVHQPLNURH[WUDNWLRQ

�630(�� (LQH GHUDUWLJH 0RGLIL]LHUXQJ GHU EHVWHKHQGHQ *HUlWHNRQILJXUDWLRQ ZlUH

DXFK GHVKDOE EHVRQGHUV YRUWHLOKDIW� ZHLO GHU (LQVDW] GHV 06�6HQVRUV GDQQ DXI

SKDUPDNRORJLVFKH XQG XPZHOWUHOHYDQWH )UDJHVWHOOXQJHQ DXVJHGHKQW ZHUGHQ N|QQWH�

,Q GLHVHQ $QZHQGXQJVEHUHLFKHQ GRPLQLHUHQ K|KHUPROHNXODUH 9HUELQGXQJHQ PLW SR�

ODUHQ IXQNWLRQHOOHQ *UXSSHQ� GLH DXIJUXQG JHULQJHU *DV�0DWUL[�9HUWHLOXQJVNR�

HIIL]LHQWHQ QXU VHKU QLHGULJH *DVSKDVHQNRQ]HQWUDWLRQHQ DXIZHLVHQ�



9,, $XVEOLFN

���

(LQELQGXQJ DOWHUQDWLYHU DQDO\WLVFKHU 0H�WHFKQLNHQ

'LH 0RGLIL]LHUXQJ GHV HQWZLFNHOWHQ 06�6HQVRUV E]Z� GHU YHUZHQGHWHQ 0H�WHFKQLN

ZLUG DX�HUGHP GDGXUFK JHUHFKWIHUWLJW� GD� HV HLQH 5HLKH YRQ 9HUELQGXQJVNODVVHQ

JLEW� GHUHQ 0DVVHQVSHNWUHQ XQWHU (,�%HGLQJXQJHQ YRQ �� H9 ,RQLVLHUXQJVHQHQHUJLH

VHKU lKQOLFK E]Z� LGHQWLVFK VLQG� %HLVSLHOVZHLVH N|QQHQ /HEHQVPLWWHO� GLH DXIJUXQG

YHUVFKLHGHQHU *HKDOWH DQ ]� %� EHVWLPPWHQ FLV� XQG WUDQV�,VRPHUHQ VLJQLILNDQW XQ�

WHUVFKLHGOLFKH VHQVRULVFKH 3URILOH EHVLW]HQ� PLWWHOV +6�06 EHL �� H9 (OHNWURQHQ�

HQHUJLH QLFKW DOV XQWHUVFKLHGOLFK HUNDQQW ZHUGHQ� )�U GLH 8QWHUVXFKXQJ HEHQVROFKHU

3UREHQ N|QQWH GHU :HFKVHO ]XU ,RQLVLHUXQJ GXUFK &KHPLVFKH ,RQLVDWLRQ YRQ 1XW]HQ

VHLQ� GD GXUFK $XVQXW]XQJ GHU &,�5HDNWLRQ EHVWLPPWHU 5HDNWDQGJDVH HLQH ]XVlW]OL�

FKH 6HOHNWLYLWlW LQ GHU PDVVHQVSHNWURPHWULVFKHQ 'HWHNWLRQ HUUHLFKW ZHUGHQ NDQQ�

$XIJUXQG GHU ZHVHQWOLFK JHULQJHUHQ ,RQLVLHUXQJVHQHUJLH EHL &KHPLVFKHU ,RQLVDWLRQ

ZHLVHQ &,�6SHNWUHQ QXU HLQH VHKU NOHLQH =DKO KRFKVLJQLILNDQWHU )UDJPHQWH DXI� XQG

9HUELQGXQJHQ PLW VHKU lKQOLFKHQ (,�6SHNWUHQ EHVLW]HQ RIWPDOV GHXWOLFK XQWHUVFKLHG�

OLFKH &,�)UDJPHQWLHUXQJVPXVWHU� 'DGXUFK� GD� GLH &KHPLVFKH ,RQLVLHUXQJ PLW YLHOHQ

6WR�JDVHQ �+
�
� &+

�
� &+

�
2+� L�&

�
+

��
� 1+

�
� +

�
2� EHWULHEHQ ZHUGHQ NDQQ� GLH ]X YHU�

VFKLHGHQHQ 6SHNWUHQW\SHQ �3RVLWLY�&,�6SHNWUHQ XQG 1HJDWLY�&,�6SHNWUHQ� I�KUHQ�

ELHWHW GLHVH ,RQVLHUXQJVPHWKRGH HLQHQ VHKU JUR�HQ 6SLHOUDXP�

(LQH ZHLWHUH 0|JOLFKNHLW� GHQ $XVVDJHZHUW GHU *HVDPW�0DVVHQVSHNWUHQ ]X HUK|�

KHQ� LVW GLH $XIQDKPH YRQ 1LHGULJYROW�(,�6SHNWUHQ� %HL HLQHU ,RQLVLHUXQJVHQHUJLH YRQ

����� H9 ZHUGHQ DXV HQHUJHWLVFKHQ *U�QGHQ )UDJPHQWLHUXQJVUHDNWLRQHQ ]XU�FN�

JHGUlQJW XQG WHLOZHLVH XQWHUEXQGHQ� VR GD� GLH UHJLVWULHUWHQ 6SHNWUHQ HLQHQ K|KHUHQ

,QIRUPDWLRQVJHKDOW EHVLW]HQ DOV (,�6SHNWUHQ EHL �� H9�

7URW] GHU lX�HUVW JUR�HQ (LQVDW]IlKLJNHLW GHV 06�6HQVRUV VLQG DXFK GLHVHP 6\VWHP

*UHQ]HQ JHVHW]W� XQG ]ZDU EHLVSLHOVZHLVH GDQQ� ZHQQ HV VLFK EHL GHQ ZHUWJHEHQGHQ

,QKDOWVVWRIIHQ XP RSWLVFKH $QWLSRGHQ KDQGHOW� GHUHQ .RQ]HQWUDWLRQ HQWVFKHLGHQG I�U

GLH 4XDOLWlW GHV XQWHUVXFKWHQ 3UREHQPDWHULDOV LVW� 'LH 4XDOLWlWVEHXUWHLOXQJ GHUDUWLJHU

3UREHQ PX�� ZLH ELVKHU �EOLFK� PLWWHOV 0HWKRGHQ GHU DQDO\WLVFKHQ &KHPLH� ]� %� +6�

*&�06 PLW FKLUDOHQ *DVFKURPDWRJUDSKLH�6lXOHQ� HUIROJHQ�



9,, $XVEOLFN

���

(USUREXQJ DOWHUQDWLYHU $OJRULWKPHQ GHU 0XVWHUHUNHQQXQJ

(LQ ZHLWHUHU $QVDW]SXQNW ]XU 9HUEHVVHUXQJ GHU /HLVWXQJVIlKLJNHLW GHV 06�6HQVRUV

ZlUH GLH :DKO GHV 0XVWHUHUNHQQXQJV�$OJRULWKPXV� GHU DOV *UXQGODJH GHU .ODVVLIL�

NDWLRQ KHUDQJH]RJHQ ZLUG� 6HLW GDPLW EHJRQQHQ ZXUGH� 0DVVHQVSHNWUHQ PLW 0HWKR�

GHQ GHU VWDWLVWLVFKHQ (QWVFKHLGXQJVWKHRULH ]X EHDUEHLWHQ� ZXUGHQ HLQH 5HLKH YRQ

PXOWLYDULDWHQ 9HUIDKUHQ KLQVLFKWOLFK LKUHU .ODVVLILNDWLRQVHLJHQVFKDIWHQ XQWHUVXFKW�

2EZRKO GLH 0HKUKHLW GLHVHU 8QWHUVXFKXQJHQ LQ HUVWHU /LQLH GD]X GLHQWHQ� GHQMHQLJHQ

$OJRULWKPXV ]X ILQGHQ� GHU HQWZHGHU

D� GLH K|FKVWH 7UHIIVLFKHUKHLW EHL FRPSXWHUJHVW�W]WHU %LEOLRWKHNVVXFKH ]XU $XINOl�

UXQJ GHU ,GHQWLWlW HLQHU XQEHNDQQWHQ 9HUELQGXQJ RGHU DEHU

E� GLH EHVWP|JOLFKH 9RUKHUVDJH GHU 6WUXNWXUHQ XQEHNDQQWHU 9HUELQGXQJHQ DXIJUXQG

LKUHU 06�6SHNWUHQ

JHZlKUOHLVWHW� N|QQHQ GLH (UJHEQLVVH GLHVHU 6WXGLHQ YRUEHKDOWORV DXI GLH .ODVVLILND�

WLRQ YRQ 0HKUNRPSRQHQWHQJHPLVFKHQ DQKDQG LKUHU *HVDPW�0DVVHQVSHNWUHQ �EHU�

WUDJHQ XQG ]XU $XVZHUWXQJ GHU +6�06�'DWHQ KHUDQJH]RJHQ ZHUGHQ� -XVWLFH XQG

,VHQKRXU ������ YHUJOLFKHQ VHFKV 0HWKRGHQ GHU 0XVWHUHUNHQQQXQJ ]XU 6WUXNWXUYRU�

KHUVDJH XQG IDQGHQ GLH JU|�WH 9RUDXVVDJHZDKUVFKHLQOLFKNHLW I�U GLH 0HWKRGH GHU N�

QlFKVWHQ 1DFKEDUQ� 'XQQ HW DO� ������ EHULFKWHWHQ GDYRQ� PLW +LOIH HLQHU PRGLIL]LHU�

WHQ 6,0&$�0HWKRGH GLH 6WUXNWXU XQEHNDQQWHU 9HUELQGXQJHQ DQKDQG LKUHV 06�

6SHNWUXPV LQ ������ GHU )lOOH YRUKHUVDJHQ ]X N|QQHQ� :HLWHUKLQ LVW ]X EHREDFK�

WHQ� GD� PRGHUQH 0HWKRGHQ GHU 'DWHQ� XQG :LVVHQVYHUDUEHLWXQJ ZLH GLH .�QVWOLFKH

,QWHOOLJHQ]� ([SHUWHQV\VWHPH� 1HXURQDOH 1HW]ZHUNH XQG )X]]\ /RJLF (LQJDQJ LQ GLH

,QWHUSUHWDWLRQ PDVVHQVSHNWURPHWULVFKHU 'DWHQ ILQGHQ� $XV GHQ 3XEOLNDWLRQHQ QHXH�

UHQ 'DWXPV VHL KLHU GLHMHQLJH YRQ &XUU\ XQG 5XPHOKDUW ������ HUZlKQW� 6LH EHVFKlI�

WLJWHQ VLFK PLW GHU 1XW]XQJ 1HXURQDOHU 1HW]ZHUNH ]XU 06�6WUXNWXUDXINOlUXQJ�

1DFK /HNW�UH GHU ]LWLHUWHQ $UWLNHO HUVFKHLQW HV VLQQYROO� DOWHUQDWLYH 0XVWHUHUNHQ�

QXQJVDOJRULWKPHQ KRKHU .ODVVLILNDWLRQVIlKLJNHLW ]XU 'DWHQDXVZHUWXQJ YRQ 6HQVRU�

06�'DWHQ ]X HUSUREHQ�

'HU 06�6HQVRU DOV Å(OHNWURQLVFKH 1DVH´

2EVFKRQ GHU $QVSUXFK KHUN|PPOLFKHU &KHPRVHQVRU�6\VWHPH� DOV ÅHOHNWURQLVFKH

1DVHQ´ E]Z� ÅN�QVWOLFKH 1DVHQ´ ]X IXQJLHUHQ� EHUHLWV YLHOIDFK GLVNXWLHUW ZXUGH� VROOWH

HU LP +LQEOLFN DXI GLH /HLVWXQJVIlKLJNHLW GHV 06�6HQVRUV DQ GLHVHU 6WHOOH QRFKPDOV

(UZlKQXQJ ILQGHQ�
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3HUVDXG XQG 'RGG ������ LQ *UR�EULWDQQLHQ VRZLH ,NHJDPL ������ XQG .DQH\DVX HW

DO� ������ LQ -DSDQ VWHOOWHQ HUVWPDOV GDV .RQ]HSW GHU ÅN�QVWOLFKHQ 1DVH´ YRU� HLQHQ

ÅLQWHOOLJHQWHQ´ $UUD\ YRQ &KHPRVHQVRUHQ� *DUGQHU XQG %DUWOHWW IRUPXOLHUWHQ GLHV

���� IROJHQGHUPD�HQ�

Å$Q HOHFWURQLF QRVH LV DQ LQVWUXPHQW� ZKLFK FRPSULVHV DQ DUUD\ RI HOHF�

WURQLF FKHPLFDO VHQVRUV ZLWK SDUWLDO VSHFLILFLW\ DQG DQ DSSURSULDWH SDW�

WHUQ�UHFRJQLWLRQ V\VWHP� FDSDEOH RI UHFRJQLVLQJ VLPSOH RU FRPSOH[

RGRXUV´

6HLWKHU VLQG HLQH 5HLKH YRQ 3XEOLNDWLRQHQ HUVFKLHQHQ� GLH VLFK DXVI�KUOLFK PLW GHQ

3DUDOOHOHQ XQG 8QWHUVFKLHGHQ EHIDVVHQ� GLH ]ZLVFKHQ ÅHOHNWURQLVFKHQ´ XQG PHQVFKOL�

FKHQ 1DVHQ EHVWHKHQ >*DUGQHU XQG %DUWOHWW� ����� 6FKZHL]HU�%HUEHULFK HW DO�� �����

&UDYHQ HW DO�� ����@� ]XOHW]W ���� YRQ 3HDUFH �����D�� 1HXHUH (UNHQQWQLVVH �EHU

GHQ $EODXI GHV 5LHFKYRUJDQJV ZXUGHQ HEHQIDOOV YRQ 3HDUFH �����E� ]XVDPPHQ�

JHID�W� $OV (UJHEQLV GLHVHU |IIHQWOLFKHQ 'LVNXVVLRQ NDQQ IHVWJHKDOWHQ ZHUGHQ� GD�

0HWDOOR[LG�� 3RO\PHU� XQG PDVVHQVHQVLWLYH 0XOWL�6HQVRU�$UUD\V GHP PHQVFKOLFKHQ

*HUXFKVVLQQ YRU DOOHP KLQVLFKWOLFK 6HOHNWLYLWlW� $QVSUHFK]HLW �V YV� PV�� /DQJ]HLWVWD�

ELOLWlW �-DKUH YV� OHEHQVODQJH 5HJHQHUDWLRQ GHU 6LQQHV]HOOHQ� XQG 1DFKZHLVHPSILQG�

OLFKNHLW �SSP YV� VXE�SSE� ZHLW XQWHUOHJHQ VLQG�

2EZRKO I�U GHQ PDVVHQVSHNWURPHWULVFKHQ 1DFKZHLV YRQ 9HUELQGXQJHQ �DEVROXWH�

6XEVWDQ]PHQJHQ LP 1DQRJUDPP�%HUHLFK DXVUHLFKHQ� LVW DXFK HLQ 6HQVRUV\VWHP DXI

06�%DVLV GHU PHQVFKOLFKHQ *HUXFKVZDKUQHKPXQJ LQ SXQFWR 1DFKZHLVHPSILQG�

OLFKNHLW GHXWOLFK XQWHUOHJHQ� 'LH (UNHQQXQJVVFKZHOOHQZHUWH GHU PHLVWHQ JHUXFKVDN�

WLYHQ 9HUELQGXQJHQ VLQG NOHLQHU DOV � SPRO�5HL] >5DQVRQ XQG %HOLW]� ����@� $XFK GLH

KHUDXVUDJHQGHQ (LJHQVFKDIWHQ GHV PHQVFKOLFKHQ *HUXFKVVLQQV� GLH )lKLJNHLW ]XU

8QWHUVFKHLGXQJ YRQ JHUXFKVDNWLYHQ RSWLVFKHQ $QWLSRGHQ XQG GLH KHGRQLVWLVFKH %H�

XUWHLOXQJ GHU *HUXFKVTXDOLWlW YRQ 0LVFKXQJHQ N|QQHQ PLW GHP 06�6HQVRU QLFKW

DQDO\WLVFK QDFKYROO]RJHQ ZHUGHQ�

'HVVHQ XQJHDFKWHW ELHWHW GDV +6�06�6\VWHP DXIJUXQG GHU IUHLHQ :DKO GHV 6HQ�

VRUDUUD\V GLH 0|JOLFKNHLW� 6XEVWDQ]JHPLVFKH QDFK GHP 9RUKDQGHQVHLQ E]Z� GHU

.RQ]HQWUDWLRQ EHVWLPPWHU *HUXFKVVWRIIH ]X NODVVLIL]LHUHQ� IDOOV GLHVH LQ HLQHU I�U GLH

PDVVHQVSHNWURPHWULVFKH 'HWHNWLRQ DXVUHLFKHQGHQ .RQ]HQWUDWLRQ YRUOLHJHQ� 'LHV HU�
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UHLFKW PDQ� LQGHP PDQ )UDJPHQWLRQHQ JHUXFKVDNWLYHU 9HUELQGXQJHQ LQ GDV $UUD\

HLQEH]LHKW� (LQH GHUDUWLJH 0H�PHWKRGH HQWVSUlFKH LQ SUD[L ZHLWHVWJHKHQG GHU VHQ�

VRULVFKHQ %HZHUWXQJ EH]�JOLFK YRUJHJHEHQHU �JHUXFKOLFKHU� (LJHQVFKDIWHQ� 6HQVRU�

V\VWHPH DXI 06�%DVLV ZlUHQ VRPLW HLQ YHUJOHLFKVZHLVH HLQIDFKHV XQG SUHLVZHUWHV

DQDO\WLVFKHV :HUN]HXJ ]XU 8QWHUVW�W]XQJ GHU KXPDQVHQVRULVFKHQ %HZHUWXQJ ]� %�

YRQ /HEHQVPLWWHOQ� ,KU (LQVDW] ZlUH YRU DOOHP LQ %HUHLFKHQ LQWHUHVVDQW� LQ GHQHQ GLH

%HZHUWXQJ GXUFK HLQ 6HQVRULNSDQHO DXIJUXQG GHV 9RUKDQGHQVHLQV JHUXFKOLFK EH�

VRQGHUV XQDQJHQHKPHU RGHU JDU JHVXQGKHLWVVFKlGOLFKHU ,QKDOWVVWRIIH YHUPLHGHQ

ZHUGHQ VROOWH�
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,P 5DKPHQ GLHVHU $UEHLW ZXUGH HLQ 6HQVRUV\VWHP DXI PDVVHQVSHNWURPHWULVFKHU %D�

VLV �06�6HQVRU� HQWZLFNHOW� $QVWR� ]XU 5HDOLVLHUXQJ GHV 06�6HQVRUV JDEHQ GLH 8Q�

]XOlQJOLFKNHLWHQ� PLW GHQHQ KHUN|PPOLFKH &KHPRVHQVRUHQ DXI 0XOWL�$UUD\�%DVLV ELV

GDWR EHKDIWHW VLQG� 'HU 1XW]XQJ GHU PDVVHQVSHNWURPHWULVFKHQ 'HWHNWLRQ DOV QHXDUWL�

JHU 6HQVRUWHFKQLN ODJ GLH 5HJLVWULHUXQJ GHU 0DVVHQVSHNWUHQ YRQ 6XEVWDQ]�

JHPLVFKHQ ]XJUXQGH� ZHOFKH XQWHU 9HU]LFKW DXI HLQH JDVFKURPDWRJUDSKLVFKH 7UHQ�

QXQJ LQV 0DVVHQVSHNWURPHWHU �EHUI�KUW ZXUGHQ� 'LH VR HUKDOWHQHQ *HVDPWVSHNWUHQ

GHU 6XEVWDQ]JHPLVFKH ZXUGHQ PLW PXOWLYDULDWHQ 0HWKRGHQ DXVJHZHUWHW� (LQ]HOQH

)UDJPHQWLRQHQ VWHOOWHQ GDEHL GLH 6HQVRUHQ HLQHV 0XOWL�6HQVRU�$UUD\V GDU� LKUH 0H��

LQWHQVLWlWHQ ZXUGHQ ZLH GLH 6LJQDOH YRQ )HVWN|USHUVHQVHQVRUHQ EHKDQGHOW�

'HU 0H�DXIEDX GHV 06�6HQVRUV DOV +6�06�6\VWHP ZXUGH UHDOLVLHUW� +HDGVSDFH�

$XWRVDPSOHU XQG 0DVVHQVSHNWURPHWHU� GLH PLWHLQDQGHU JHNRSSHOW ZXUGHQ� VWDQGHQ

DOV NRPPHU]LHOOH *HUlWH ]XU 9HUI�JXQJ� 'LH RIIHQH .RSSOXQJ VWDPPWH DXV HLJHQHU

)HUWLJXQJ� 'DV +6�06�6\VWHP ZXUGH LQ HLQH 0H�XPJHEXQJ LQWHJULHUW� GLH QHEHQ

GHU 'LUHNWLQMHNWLRQ GHV XQDXIJHWUHQQWHQ 6XEVWDQ]JHPLVFKHV DOWHUQDWLY DXFK GLH 0|J�

OLFKNHLW ]XU JDVFKURPDWRJUDSKLVFKHQ 7UHQQXQJ GHU XQWHUVXFKWHQ 6WRIIJHPLVFKH ELH�

WHW� 'LHV ZXUGH GXUFK GHQ (LQEDX HLQHV NRPPHU]LHOO HUKlOWOLFKHQ ��:HJH�9HQWLOV HU�

UHLFKW� 9HUIDKUHQ XQG $QRUGQXQJ GHU 6HQVRU�0DVVHQVSHNWURPHWULH ZXUGHQ SDWHQW�

UHFKWOLFK JHVFK�W]W >3DWHQWVFKULIW '( ��������&�@�

8P GLH PLWWHOV NRPPHU]LHOOHU 06�6RIWZDUH DXIJH]HLFKQHWHQ PDVVHQVSHNWURPHWUL�

VFKHQ 5RKGDWHQ HLQHU +DXSWNRPSRQHQWHQDQDO\VH ]XJlQJOLFK ]X PDFKHQ� ZXUGH HLQ

&RPSXWHUSURJUDPP EHQ|WLJW� 'LHVHV .RQYHUWLHUXQJVSURJUDPP ZXUGH LP 5DKPHQ

GHU YRUOLHJHQGHQ $UEHLW UHDOLVLHUW� (V HUP|JOLFKWH GLH 0HUNPDOVH[WUDNWLRQ XQG GLHQWH

]XP (UVWHOOHQ YRQ .ODVVHQGDWHLHQ PLW EHVWLPPWHP 'DWHQIRUPDW� 'LH .ODVVHQGDWHLHQ

NRQQWHQ VR LQ HLQ NRPPHU]LHOOHV 3URJUDPP ]XU 0XVWHUHUNHQQXQJ HLQJHOHVHQ XQG

PLWWHOV +DXSWNRPSRQHQWHQDQDO\VH DXVJHZHUWHW ZHUGHQ�

8P GLH 6HQVRU�0DVVHQVSHNWURPHWULH LQ SUD[L HLQ]XVHW]HQ� ZXUGH HLQH VSH]LHOOH 6WUD�

WHJLH ]XU 8QWHUVXFKXQJ NRPSOH[HU 6WRIIJHPLVFKH HQWZLFNHOW� 6LH KDWWH ]XP =LHO� HLQH

DXI GLH MHZHLOV YRUOLHJHQGH 3UREH E]Z� 3UREOHPVWHOOXQJ ]XJHVFKQLWWHQH $XVZDKO YRQ
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0H�SDUDPHWHUQ I�U GLH +6�06�$QDO\VH ]X HUPLWWHOQ� 'LH 9RUJHKHQVZHLVH EHVWDQG

GDULQ� ]XQlFKVW GLH =XVDPPHQVHW]XQJ GHV 'DPSIUDXPJDVHV ]X HUPLWWHOQ XQG GLH

TXDOLWlWVUHOHYDQWHQ RGHU SUREHQW\SLVFKHQ 9HUELQGXQJHQ ]X LGHQWLIL]LHUHQ� 'D]X ZXU�

GHQ NODVVLVFKH 9HUIDKUHQ GHU DQDO\WLVFKHQ &KHPLH ZLH +6�*&�),' XQG +6�*&�06

EHQXW]W� $XV GHQ 0DVVHQVSHNWUHQ NHQQ]HLFKQHQGHU 3UREHQLQKDOWVVWRIIH ZXUGHQ

GDQQ HLQLJH FKDUDNWHULVWLVFKH )UDJPHQWLRQHQ DXVJHZlKOW� 2E GLHVH KLQVLFKWOLFK 6SH�

]LILWlW XQG ,QWHQVLWlW GD]X JHHLJQHW ZDUHQ� GLH MHZHLOLJH 3UREH KLQVLFKWOLFK LKUHU W\SL�

VFKHQ (LJHQVFKDIWHQ ]X EHXUWHLOHQ� ZXUGH VFKOLH�OLFK GXUFK $XIQDKPH XQG $XVZHU�

WXQJ GHV +6�*&�06�3URILOV GHV .RSIUDXPJDVHV JHNOlUW� (V ZXUGH HLQH $XVZDKO YRQ

)UDJPHQWLRQHQ HUKDOWHQ� GLH LP 5DKPHQ HLQHU +6�06�$QDO\VH DOV 6HQVRUDUUD\ KH�

UDQJH]RJHQ ZXUGH XQG GLH VLFK PD�JHEOLFK DQ GHQ 0DVVHQVSHNWUHQ FKDUDNWHULVWL�

VFKHU 3UREHQLQKDOWVVWRIIH RULHQWLHUWH�

,P 5DKPHQ GHU +6�06�$QDO\VHQ ZXUGHQ GLH ,QWHQVLWlWHQ GHU JHZlKOWHQ )UDJPHQW�

LRQHQ DXIJH]HLFKQHW� 'LHV HUIROJWH LP 6HOHFWHG ,RQ 0RQLWRULQJ RGHU LP )XOO�6FDQ 9HU�

IDKUHQ� 'LH .RQ]HQWUDWLRQ GHU SUREHQW\SLVFKHQ ,QKDOWVVWRIIH HQWVFKLHG �EHU GLH $UW

GHU 6FDQWHFKQLN EHL 'LUHNWLQMHNWLRQ� $QVFKOLH�HQG ZXUGHQ 0H�ZHUWH PHKUHUHU +6�

06�$QDO\VHQ PLW +LOIH GHV UHDOLVLHUWHQ &RPSXWHUSURJUDPPV ]X .DWHJRULHQ E]Z�

.ODVVHQ ]XVDPPHQJHID�W� 'LH $XVZHUWXQJ GHU .ODVVHQGDWHQ PLWWHOV ]ZHLVWXILJHU

+DXSWNRPSRQHQWHQDQDO\VH OLHIHUWH $XVVDJHQ �EHU GLH 8QWHUVFKHLGEDUNHLW GHU YRUGH�

ILQLHUWHQ .ODVVHQ�

'LH SUDNWLVFKH (LQVDW]IlKLJNHLW GHV +6�06�6\VWHPV ]XU ,GHQWLWlWVSU�IXQJ XQG 4XD�

OLWlWVEHXUWHLOXQJ ZXUGH DQ DXVJHZlKOWHQ QDW�UOLFKHQ 3UREHQ DXV GHP /HEHQVPLWWHO�

EHUHLFK JHSU�IW� %HL GHU $XVZDKO GHU QDW�UOLFKHQ 3UREHQV\VWHPH ZXUGH EHVRQGHUHV

$XJHQPHUN GDUDXI JHULFKWHW� )UDJHVWHOOXQJHQ ]X EHDUEHLWHQ� EHL GHQHQ GLH VHQVRUL�

VFKH 4XDOLWlW GHV 3UREHQPDWHULDOV DOV .ODVVLILNDWLRQVJUXQGODJH KHUDQJH]RJHQ ZHU�

GHQ NRQQWH� $X�HUGHP VROOWHQ P|JOLFKVW YLHOH XQWHUVFKLHGOLFKH 3UREHQPDWULFHV XQ�

WHUVXFKW ZHUGHQ�

$OV (UJHEQLV GHU $QDO\VHQ Ol�W VLFK IROJHQGHV IHVWKDOWHQ�

'LH 'LIIHUHQ]LHUXQJ YRQ 6RQQHQEOXPHQ|O KLQVLFKWOLFK XQWHUVFKLHGOLFKHU 2[LGDWLRQV�

]XVWlQGH PLWWHOV 6HQVRU�0DVVHQVSHNWURPHWULH LVW JUXQGVlW]OLFK P|JOLFK� *OHLFKHV JLOW

I�U WKHUPLVFK JHDOWHUWHV :DOQX�|O LQ XQWHUVFKLHGOLFKHQ 6WDGLHQ GHU 5DQ]LJNHLW� %HL

GHU 'LUHNWLQMHNWLRQ GHV .RSIUDXPJDVHV ZXUGHQ GLH ,QWHQVLWlWHQ GHU )UDJPHQWLRQHQ
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P�] ��� P�] ��� P�] ��� P�] �� XQG P�] �� LP 6HOHFWHG ,RQ 0RQLWRULQJ�9HUIDKUHQ UH�

JLVWULHUW� 'LHVH VLQG )UDJPHQWLRQHQ DXV GHQ 06�6SHNWUHQ YRQ 3HQWDQ� 3HQWDQDO�

+H[DQDO XQG +HSWDQ� 'LH 'LVNULPLQLHUXQJ HUIROJWH GDPLW DXI GHU %DVLV YRQ 9HU�

ELQGXQJHQ� GLH DOV ,QGLNDWRUHQ I�U IRUWVFKUHLWHQGH /LSLGSHUR[LGDWLRQ OLWHUDWXUEHNDQQW

VLQG� 'LH HQWZLFNHOWH 0H�PHWKRGH OHLVWHW DX�HUGHP GLH 6RUWHQXQWHUVFKHLGXQJ YRQ

:DOQX�� XQG 6RQQHQEOXPHQ|O�

%HLP 1DFKZHLV ODJHUXQJVEHGLQJWHU 9HUlQGHUXQJHQ JHPDKOHQHU *HZ�U]QHONHQ HU�

ZLHV VLFK GDV HQWZLFNHOWH 6\VWHP HEHQIDOOV DOV HLQVHW]EDU� 1HEHQ GHU $EQDKPH VHQ�

VRULVFK DNWLYHU ,QKDOWVVWRIIH (XJHQRO XQG &DU\RSK\OOHQ ZDU HLQH VWDUNH =XQDKPH GHV

0HWK\ODFHWDWDQWHLOV LP +HDGVSDFH QDFKZHLVEDU� 'LHV NRQQWH DQKDQG YRQ 9HU�

VFKLHEXQJHQ LP 6LJQDOPXVWHU GHV GUHLGLPHQVLRQDOHQ )UDJPHQWLRQHQ�$UUD\V P�] ���

P� �� XQG P�] ��� QDFKYROO]RJHQ ZHUGHQ� 'LH +6�06�0HVVXQJHQ ZXUGHQ LP 6H�

OHFWHG ,RQ 0RQLWRULQJ 9HUIDKUHQ GXUFKJHI�KUW� $XVVDJHQ �EHU GLH VHQVRULVFKH 4XD�

OLWlW GHV *HZ�U]HV ZDUHQ PLW GHU HQWZLFNHOWHQ 0H�PHWKRGH MHGRFK QXU EHVFKUlQNW

P|JOLFK� (XJHQRO DOV DURPDSUlJHQGH 9HUELQGXQJ EHVLW]W ]ZDU PD�JHEOLFKHQ (LQIOX�

DXI GDV VHQVRULVFKH 3URILO YRQ *HZ�U]QHONHQ� DEHU GHU (LQIOX� ZHLWHUHU ,QKDOWVVWRIIH

PLW KRKHP $URPDZHUW ZLH ]�%� (XJHQ\ODFHWDW NRQQWH EHL GLHVHU +6�06�0HWKRGH

QLFKW EHU�FNVLFKWLJW ZHUGHQ�

(V ZXUGH HLQH 0H�PHWKRGH ]XU 8QWHUVXFKXQJ YRQ 5RVHQ|OHQ HQWZLFNHOW� PLW ZHO�

FKHU VLFK GLH 'LIIHUHQ]LHUXQJ YRQ 5RVHQ|OHQ DXV %O�WHQPDWHULDO GHU 6RUWHQ 5RVD GD�

PDVFHQD XQG 5RVD FHQWLIROLD DXI %DVLV GHV 0RQRWHUSHQPXVWHUV GHU HWKHULVFKHQ gOH

HU]LHOHQ OLH�� $X�HUGHP ZXUGH HLQH ]ZHLWH 0H�PHWKRGH ]XU .RQWUROOH GHU 3URGXNW�

NRQVWDQ] GHU HWKHULVFKHQ gOH DXVJHDUEHLWHW� 'LHVH RULHQWLHUWH VLFK DP 0HQJHQYHU�

KlOWQLV GHU LVRPHUHQ 5RVHQR[LGH ]XU JHVDPWHQ )UDNWLRQ GHU 0RQRWHUSHQNRKOHQZDV�

VHUVWRIIH� 'LH EHL GHU 8QWHUVXFKXQJ HLQHV 5RVHQ|OV V\QWKHWLVFKHQ 8UVSUXQJV HUKDO�

WHQHQ (UJHEQLVVH ZHLVHQ GDUDXI KLQ� GD� GLH OHW]WJHQDQQWH 0HWKRGH +LOIHVWHOOXQJ

JHEHQ N|QQWH� 5RVHQ|OH V\QWKHWLVFKHQ 8UVSUXQJV YRQ VROFKHQ gOHQ QDW�UOLFKHQ 8U�

VSUXQJV ]X XQWHUVFKHLGHQ� 0H�WHFKQLVFK ]HLFKQHQ VLFK EHLGH 9HUIDKUHQ GDGXUFK

DXV� GD� EHL GHU 'LUHNWLQMHNWLRQ GHV 3UREHQKHDGVSDFH GLH ,QWHQVLWlWHQ GHU )UDJPHQ�

WLRQHQ P�] ������ LP )XOO�6FDQ�9HUIDKUHQ UHJLVWULHUW� GLH 6LJQDOLQWHQVLWlWHQ GHU ,RQHQ

P�] ��� P�] �� XQG P�] ��� ]XU 6RUWHQGLIIHUHQ]LHUXQJ VRZLH P�] ��� P�] ��� XQG

P�] ��� ]XU 3URGXNWNRQWUROOH DXV GHQ 0H�GDWHLHQ DXVJHOHVHQ XQG PLWWHOV +DXSW�

NRPSRQHQ�WHQDQDO\VH DXVJHZHUWHW ZHUGHQ�
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'DV DQDO\WLVFKH 3RWHQWLDO GHV *HVDPWV\VWHPV ]HLJWH VLFK EHL GHU 8QWHUVXFKXQJ YRQ

.RUNPDWHULDO PLW )HKOJHUXFK� 0LWWHOV +6�06 NRQQWH GLH $QZHVHQKHLW YRQ ������

7ULFKORUDQLVRO DXI EHDQVWDQGHWHP� RIIHQEDU PLNURELHOO EHIDOOHQHP .RUNPDWHULDO QDFK�

JHZLHVHQ ZHUGHQ� 'LH 6FUHHQLQJPHWKRGH ]XU 4XDOLWlWVNRQWUROOH YRQ .RUN EHUXKW DXI

GHU (UIDVVXQJ GHU ,QWHQVLWlWHQ GHU )UDJPHQWLRQHQ P�] ���� P�] ��� XQG P�] ��� LP

6,0�9HUIDKUHQ�

(LQ ]XU 6RUWHQGLIIHUHQ]LHUXQJ YRQ +RSIHQ HUDUEHLWHWHV 6HQVRU�06�9HUIDKUHQ HUZLHV

VLFK DOV JHHLJQHW� +RSIHQ GHU 6RUWHQ +DOOHUWDXHU 3HUOH� 7HWWQDQJHU XQG +DOOHUWDXHU

1XJJHW ]X GLVNULPLQLHUHQ� 'DV KLHUEHL YHUZHQGHWH )UDJPHQWLRQHQ�$UUD\ VHW]WH VLFK

DXV GHQ �� )UDJPHQWLRQHQ P�] ���� P�] ���� P�] ���� P�] ���� P�] ���� P�] ����

P�] ���� P�] ���� P�] ���� P�] ���� P�] ��� XQG P�] ��� ]XVDPPHQ� %HL GHQ JH�

QDQQWHQ )UDJPHQWLRQHQ KDQGHOW HV VLFK XP FKDUDNWHULVWLVFKH )UDJPHQWLRQHQ HLQLJHU

&DUERQVlXUHHVWHU� 6DELQHQ� D�3LQHQ� E�3LQHQ� E�2FLPHQ XQG /LQDORRO� 'D� VLFK JH�

UDGH GLHVH +RSIHQLQKDOWVVWRIIH DOV 6RUWHQLQGLNDWRUHQ HLJQHQ� ZXUGH LP 5DKPHQ YRQ

+6�*&�),' 8QWHUVXFKXQJHQ HUPLWWHOW�

'DV HQWZLFNHOWH 6\VWHP EHVWLFKW GXUFK PHKUHUH 9RU]�JH� GLH H[DNWH :LHGHUKROEDU�

NHLW GHU 0H�HUJHEQLVVH� GLH HPSILQGOLFKH (UIDVVXQJ GHU 6SHNWUHQ YRQ $QDO\WHQ LP

SSE� ELV SSW�%HUHLFK� GLH /LQHDULWlW GHU 6LJQDOLQWHQVLWlW �EHU HLQHQ JUR�HQ .RQ]HQ�

WUDWLRQVEHUHLFK XQG GLH /DQJ]HLWVWDELOLWlW GHV 'HWHNWLRQVV\VWHPV� ,QVEHVRQGHUH GLH

IOH[LEOH $QSDVVXQJ GHV 6HQVRU� E]Z� )UDJPHQWLRQHQ�$UUD\V DQ GDV YRUOLHJHQGH

0H�SUREOHP XQG GLH JXWH hEHUWUDJEDUNHLW GHU 0H�HUJHEQLVVH EDXJOHLFKHU *HVDPW�

V\VWHPH VSUHFKHQ I�U GLH 9HUZHQGXQJ GHU 0DVVHQVSHNWURPHWULH DOV 6HQVRUWHFKQR�

ORJLH�

$OV DOOHLQLJHU 1DFKWHLO KDW VLFK HUZLHVHQ� GD� GLH 1DFKZHLVHPSILQGOLFKNHLW GHV +6�

06�6\VWHPV LP 9HUJOHLFK ]XU (PSILQGOLFKNHLW GHV +6�*&�06�6\VWHPV GHXWOLFK NOHL�

QHU LVW� 'LHV ZLUG GHU GHU +HDGVSDFH�3UREHQDXIJDEH ]XJHVFKULHEHQ� EHL GHU JH�

PHLQVDP PLW GHP $QDO\WHQ HLQH QLFKW YHUQDFKOlVVLJEDUH 0HQJH DQ /XIW �6WLFNVWRII�

6DXHUVWRII XQG )HXFKWLJNHLW� LQ GLH ,RQHQTXHOOH HLQJHEUDFKW ZLUG�



,; ([SHULPHQWHOOHU 7HLO

���

,; ([SHULPHQWHOOHU 7HLO

�� ,QVWUXPHQWHOOH $XVVWDWWXQJ

��� 0DVVHQVSHNWURPHWHU

%HL GHP LQ GHQ 06�6HQVRU LQWHJULHUWHQ 4XDGUXSRO�0DVVHQVSHNWURPHWHU KDQGHOWH HV

VLFK XP HLQ *HUlW GHU )LUPD )LQQLJDQ 0$7� 0RGHOO ����� 'LHV LVW HLQ GLIIHUHQWLDOJH�

SXPSWHV 6\VWHP PLW ]ZHL EDXJOHLFKHQ 7XUERPROHNXODUSXPSHQ GHU )LUPD %DO]HUV�

3IHLIIHU� (LQH 'UHKVFKLHEHUSXPSH YRP 7\S $OFDWHO ����$ OLHIHUW GDV ]XP %HWULHE GHU

4XHOOHQWXUERPROHNXODUSXPSH QRWZHQGLJH 9RUYDNXXP� HLQH 'UHKVFKLHEHUSXPSH YRP

7\S $OFDWHO ����$ VWHOOW GDV 9RUYDNXXP I�U GLH ]ZHLWH 7XUERPROHNXODUSXPSH� GLH

$QDO\VDWRUSXPSH� EHUHLW� 'LH 6WHXHUXQJ GHV ,QVWUXPHQWV VRZLH GLH 'DWHQUH�

JLVWULHUXQJ HUIROJWHQ PLW HLQHP 3HUVRQDO &RPSXWHU ���0+] 3HQWLXP XQG GHU $SSOL�

NDWLRQV�6RIWZDUH 0$63(& 'DWD 6\VWHP 9HUVLRQ ���� I�U :LQGRZV GHU )LUPD 066�

0DQFKHVWHU�

'LH ZLFKWLJVWHQ /HLVWXQJVSDUDPHWHU GHV 0DVVHQVSHNWURPHWHUV VLQG LP IROJHQGHQ

DQJHJHEHQ�

,RQHQTXHOOH� (,�&,

$XVWULWWVVWURP� ��� P$

(OHNWURQHQHQHUJLH� �� H9

4XHOOHQWHPSHUDWXU� ��� �&

0DVVHQEHUHLFK EHL YROOHU

%HVFKOHXQLJXQJVVSDQQXQJ� ������ DPX

0DVVHQDQDO\VDWRU� 4XDGUXSRO

$XIO|VXQJ� ���� EHL P�] ����

'HWHNWRU� '\QRGHQ�(OHNURQHQYHUYLHOIDFKHU

9DNXXPV\VWHP� GLIIHUHQWLDO JHSXPSW

1HQQVDXJYHUP|JHQ GHU

7XUERPROHNXODUSXPSHQ� ��� O�V

9RUSXPSHQ� ��� P��K �7\S $OFDWHO ����$�

��P��K �7\S $OFDWHO ����$�

'UXFN LP $QDO\VDWRU� ��� u ����PEDU �*&�7HPSHUDWXU ��� �&�



,; ([SHULPHQWHOOHU 7HLO

���

5HVWULNWLRQVNDSLOODUH� )XVHG�6LOLFD�.DSLOODUH� XQSRODU� GHDNWL�

YLHUW� ��� PP L�'�

7UlJHUJDV� +HOLXP

����� *&�06�,QWHUIDFH

'DV XUVSU�QJOLFKH .RQ]HSW HLQHV Y|OOLJ JHVFKORVVHQHQ 6\VWHPV� EHL GHP GLH GUHL

.RPSRQHQWHQ +HDGVSDFH�6DPSOHU� 8PVFKDOWYHQWLO XQG 0DVVHQVSHNWURPHWHU GLUHNW

GXUFK EHKHL]WH 7UDQVIHUNDSLOODUHQ PLWHLQDQGHU JHNRSSHOW VLQG� ZXUGH DXIJHJHEHQ� GD

QDFK MHZHLOV FD� ����� ,QMHNWLRQHQ HLQH 9HUVWRSIXQJ GHU DQIlQJOLFK HLQJHEDXWHQ 06�

5HVWULNWLRQVNDSLOODUH PLW ,QQHQGXUFKPHVVHU ����PP DXIWUDW� 'HU VR QRWZHQGLJH $XV�

WDXVFK GHU .DSLOODUH ZDU XPVWlQGOLFK XQG ]HLWUDXEHQG� GD KLHUEHL GLH +HL]XQJ GHU

7UDQVIHUOLQH XQG GLH GLUHNWH .RSSOXQJ DP (LQJDQJ GHV 0DVVHQVSHNWURPHWHUV DEJH�

EDXW ZHUGHQ PXVVWHQ� 'LHV PDFKWH GDV $EVFKDOWHQ XQG %HO�IWHQ GHV 0DV�

VHQVSHNWURPHWHUV QRWZHQGLJ� 1DFK $XVWDXVFK GHU 7UDQVIHUNDSLOODUH XQG :LHGHULQ�

EHWULHEQDKPH PX�WH GDKHU PLW HLQHU ]XVlW]OLFKHU :DUWH]HLW JHUHFKQHW ZHUGHQ� ELV

GDV 6\VWHP GDV (QGYDNXXP HUUHLFKW KDWWH XQG GLH RSWLPDOH 0H�HPSILQGOLFKNHLW JH�

JHEHQ ZDU�

'DKHU ZXUGH GLH 'LUHNWNRSSOXQJ GXUFK HLQH RIIHQH .RSSOXQJ DXV HLJHQHU )HUWLJXQJ

�,� HUVHW]W� ZLH VLH LQ $EELOGXQJ ,;�� GDUJHVWHOOW LVW� 'LH XUVSU�QJOLFK YHUZHQGHWH 06�

5HVWULNWLRQVNDSLOODUH PLW ,QQHQGXUFKPHVVHU ���� PP ZXUGH GXUFK HLQH .DSLOODUH PLW

,QQHQGXUFKPHVVHU ��� PP �,F� HUVHW]W�

����� (LQJDQJVYHUVFKUDXEXQJ GHV 0DVVHQVSHNWURPHWHUV

'LH XUVSU�QJOLFK ]ZHLWHLOLJH (LQJDQJVYHUVFKUDXEXQJ� ZHOFKH GHQ $QVFKOX� GHU

7UDQVIHUNDSLOODUH DQV 06 JHZlKUOHLVWHW� ZDU 8UVDFKH I�U LQ XQUHJHOPl�LJHQ $EVWlQ�

GHQ DXIWUHWHQGH 'LFKWLJNHLWVSUREOHPH� 'DKHU ZXUGH VLH GXUFK HLQ HLQWHLOLJHV� ]X GLH�

VHP =ZHFNH DQJHIHUWLJWHV hEHUJDQJVVW�FN �,,� HUVHW]W� 'LHVHV LVW HEHQIDOOV LQ

$EE� ,;�� GDUJHVWHOOW�



,,
,

,
D

,
E

,
F

,,
D

,,
E

,
�
R
II
H
Q
H
.
R
S
S
OX
Q
J

,
D
�
9
H
UE
LQ
G
X
Q
J
V
N
D
S
LOO
D
UH

]
Z
LV
F
K
H
Q
�
�:

H
J
H
9
H
Q
WL
O
X
Q
G
R
II
H
Q
H
U
.
R
S
S
OX
Q
J
�(
G
H
OV
WD
K
O�
O
 
�
F
P
�
�
��
P
P
L�
'
��

,
E
�6
S
�
OJ
D
V
D
X
V
J
D
Q
J
�(
G
H
OV
WD
K
O�
O
 
�
�
F
P
�
�
P
P
L�
'
��

,
F
�5
H
V
WU
LN
WL
R
Q
V
N
D
S
LOO
D
UH

0
D
V
V
H
Q
V
S
H
N
WU
R
P
H
WH
U
�)
X
V
H
G
�6
LOL
F
D
�.
D
S
LOO
D
UH
�
O
 
�
P
�
�
��
P
P
L�
'
��

,,
�
(
LQ
J
D
Q
J
V
Y
H
UV
F
K
UD
X
E
X
Q
J
0
D
V
V
H
Q
V
S
H
N
WU
R
P
H
WH
U

,,
D
�9
H
UV
F
K
UD
X
E
X
Q
J
I�
U
.
D
S
LOO
D
UV
l
X
OH
Q
�6
LH
P
H
Q
V
�

,,
E
�
�
��
�
´
9
H
UV
F
K
UD
X
E
X
Q
J
�6
Z
D
J
H
OR
F
N
�

6
S
�
OJ
D
V

0
6

�
�:

H
J
H

9
H
Q
WL
O

3
UR
E
H

$
E
E
�
,;
��
�

2
II
H
Q
H
.
R
S
S
OX
Q
J
X
Q
G
(
LQ
J
D
Q
J
V
Y
H
UV
F
K
UD
X
E
X
Q
J
G
H
V
0
D
V
V
H
Q
V
S
H
N
WU
R
P
H
WH
UV

,; ([SHULPHQWHOOHU 7HLO

���



,; ([SHULPHQWHOOHU 7HLO

���

��� *DVFKURPDWRJUDSKLH

=XU 'XUFKI�KUXQJ GHU ]HLWDXIJHO|VWHQ JDVFKURPDWRJUDSKLVFKHQ 8QWHUVXFKXQJHQ

VWDQGHQ GUHL 6\VWHPH ]XU 9HUI�JXQJ� +6�*&�06�$QDO\VHQ ]XU 6XEVWDQ]LGHQWLIL]LH�

UXQJ ZXUGHQ LQ GHU 0H�XPJHEXQJ GXUFKJHI�KUW� ZHOFKH DXFK DOV 06�6HQVRU JHQXW]W

ZHUGHQ NDQQ �.DS� ,9���� 'DV HQWZLFNHOWH 06�6\VWHP ZXUGH GDEHL GXUFK :DKO GHU

9HQWLOVWHOOXQJ ,, �$EE� ,9��� DOV +6�*&�06�6\VWHP JHQXW]W� 'LH $XIQDKPH YRQ 6,0�

3URILOHQ HUIROJWH HEHQIDOOV PLW GLHVHP 6\VWHP� 'DJHJHQ ZXUGHQ +6�*&�),'�

$QDO\VHQ ]XU (UPLWWOXQJ GHU TXDQWLWDWLYHQ =XVDPPHQVHW]XQJ GHU .RSIUDXPJDVH PLW

HLQHU *HUlWHNRPELQDWLRQ� EHVWHKHQG DXV HLQHP +HDGVSDFH�6DPSOHU 'DQL ����� XQG

HLQHP *& 'DQL ����� GXUFKJHI�KUW �.DS� ,;������ $X�HU EHL GHQ +RSIHQSUREHQ ZXU�

GH GLH +HDGVSDFH�=XVDPPHQVHW]XQJ GHU YRUOLHJHQGHQ /HEHQVPLWWHO XQG /HEHQV�

PLWWHOEHGDUIVJHJHQVWlQGH PLW GLHVHP *&�6\VWHP HUPLWWHOW� 'LH +RSIHQSUREHQ ZXU�

GHQ H[WHUQ PLW HLQHP GULWWHQ +6�*&�),'�6\VWHP GXUFKJHI�KUW >=HLGOHU� ����@�

�� $QDO\WLVFKH 0HWKRGHQ

��� +HDGVSDFH�*DVFKURPDWRJUDSKLH GHU IO�FKWLJHQ ,QKDOWVVWRIIH

+HDGVSDFH�6DPSOHU� 'DQL �����

3UREHQIODVFKHQ� ��PO
'UXFNEHDXIVFKODJXQJV]HLW� � PLQ

%HDXIVFKODJXQJVGUXFN � ���� EDU �� EDU EHL 6SHLVH|OHQ�

7UlJHUJDV� 6WLFNVWRII

7UlJHUJDVYRUGUXFN� ���� EDU
'RVLHU]HLW� �� V

(QWVSDQQXQJV]HLW� �� V
3UREHQVFKOHLIH� � PO

6RQVWLJHV� (LQZDDJH� 7KHUPRVWDWLVLHUXQJVEHGLQJXQJHQ�

7HPSHUDWXUHQ GHV 1DGHOHOHPHQWV XQG GHU +6�

7UDQVIHUOLQH VLQG LQ 7DE� ,;�� DXIJHI�KUW

*DVFKURPDWRJUDSK� 'DQL ����
'DWHQV\VWHP� 0DHVWUR &KRPDWRJUDSK\ 6RIWZDUH�

9HUVLRQ ���

7UHQQVlXOH� )XVHG�6LOLFD�.DSLOODUWUHQQVlXOH� %HOHJXQJ '%���

��P [ ����PP L�'�� GI ��� PP

'HWHNWRU� ),'

'HWHNWRUWHPSHUDWXU� ��� �&
7HPSHUDWXUSURJUDPP� �� �& ��PLQ� o� �&�PLQ o ��� �& ���PLQ�

%UHQQJDVH� /XIW ���PO�PLQ� :DVVHUVWRII ��PO�PLQ



,; ([SHULPHQWHOOHU 7HLO

���

6lXOHQIOX�� ����PO�PLQ

6SOLWVWURP �,QMHNWRUVSOLW�� ��PO�PLQ ��� �& *&�7HPSHUDWXU�

� PO�PLQ ��� �& *&�7HPSHUDWXU� EHL 6SHLVH|OHQ

7DE� ,;��� +HDGVSDFH�%HGLQJXQJHQ EHL +6�*&�),'�$QDO\VH

8QWHUVXFKXQJVPDWHULDO (LQZDDJH 7KHUPRVWDWL�

VLHUXQJ
71DGHO

��&�

7+6�.

��&�

.DS�

3HQWDQ LQ 0DLVNHLP|O � J �� �& ���PLQ� ��� ��� ,9��

=ZHLNRPSRQHQWHQPLVFKXQJHQ

��'HFHQ�/LPRQHQ
��PJ �� �& ���PLQ� ��� ��� 9����

6SHLVH|OH � J ��� �& ���PLQ� ��� ��� 9,��

*HZ�U]QHONHQ � J �� �& ���PLQ� ��� ��� 9,��

5RVHQ|OH ��PJ �� �& ���PLQ� �� ��� 9,��

.RUN ���PJ ��� �& ����PLQ� ��� ��� 9,��

+RSIHQSXOYHU ���PJ �� �& ���PLQ� �� ��� 9,��

��� +HDGVSDFH�*DVFKURPDWRJUDSKLH�0DVVHQVSHNWURPHWULH ]XU 6XEVWDQ]�
LGHQWLIL]LHUXQJ

+HDGVSDFH�6DPSOHU� 3HUNLQ (OPHU +6��

3UREHQIODVFKHQ� ��PO
,QMHNWLRQV]HLW� VLHKH 7DE� ,;��

7UlJHUJDV� +HOLXP

7UlJHUJDVYRUGUXFN� ��� EDU

6RQVWLJHV� (LQZDDJH� 7KHUPRVWDWLVLHUXQJ� 7HPSHUDWXUHQ GHV

1DGHOHOHPHQWV XQG GHU +6�7UDQVIHUOLQH VLQG LQ

7DEHOOH ,;�� DXIJHI�KUW

*DVFKURPDWRJUDSK� 6LHPHQV 6LFKURPDW ���
'DWHQV\VWHP� 0$63(& 'DWD 6\VWHP 9HUVLRQ ����

7UHQQVlXOH� )XVHG�6LOLFD�.DSLOODUWUHQQVlXOH� %HOHJXQJ '%���

��P [ ����PP L�'�� GI �PP
7HPSHUDWXUSURJUDPP� �� �& ��PLQ� o� �&�PLQ o ��� �& ���PLQ�

0DVVHQVSHNWURPHWHU� )LQQLJDQ 0$7� 0RGHOO ����

,RQHQHQHUJLH� �� H9

,RQHQTXHOOH� ��� �&

(PLVVLRQ� ��� P$

%HVFKOHXQLJXQJVVSDQQXQJ� �� 9



,; ([SHULPHQWHOOHU 7HLO

���

0XOWLSOLHUVSDQQXQJ� ��� N9

0DVVHQEHUHLFK� ������ DPX �� VFDQ�V�

7DE� ,;��� ,QMHNWLRQV]HLW EHL +6�*&�06�$QDO\VH ]XU 6XEVWDQ]LGHQWLIL]LHUXQJ �)XOO 6FDQ�

8QWHUVXFKXQJVPDWHULDO W,QM

�PLQ�

6SHLVH|OH ����

*HZ�U]QHONHQSXOYHU ����

5RVHQ|OH ����

.RUN ����

+RSIHQSXOYHU ����

��� +HDGVSDFH�*DVFKURPDWRJUDSKLH�0DVVHQVSHNWURPHWULH ]XU $XIQDKPH
GHU 6,0�3URILOH

+HDGVSDFH�6DPSOHU� 3HUNLQ (OPHU +6��

3UREHQIODVFKHQ� ��PO
,QMHNWLRQV]HLW� VLHKH 7DE� ,;��

7UlJHUJDV� +HOLXP
7UlJHUJDVYRUGUXFN� ��� EDU

6RQVWLJHV� (LQZDDJH� 7KHUPRVWDWLVLHUXQJ� 7HPSHUDWXU GHV
1DGHOHOHPHQW XQG GHU 7UDQVIHUOLQH VLQG LQ 7D�

EHOOH 9,,,�� DXIJHI�KUW

*DVFKURPDWRJUDSK� 6LHPHQV 6LFKURPDW ���

'DWHQV\VWHP� 0$63(& 'DWD 6\VWHP 9HUVLRQ ����

7UHQQVlXOH� )XVHG�6LOLFD�.DSLOODUWUHQQVlXOH�

%HOHJXQJ '%��� ��P [ ����PP L�'�� GI �PP
7HPSHUDWXUSURJUDPP� �� �& ��PLQ� o � �&�PLQo ��� �& ���PLQ�

0DVVHQVSHNWURPHWHU� )LQQLJDQ 0$7� 0RGHOO ����

,RQHQHQHUJLH� �� H9

,RQHQTXHOOH� ��� �&

0XOWLSOLHUVSDQQXQJ� ��� N9

0H�PHWKRGH� VLHKH 7DEHOOH ,;��



,; ([SHULPHQWHOOHU 7HLO

���

��� +HDGVSDFH�06 $QDO\VH �6HQVRU�06 0HVVXQJHQ�

+HDGVSDFH�6DPSOHU� 3HUNLQ (OPHU +6��

3UREHQIODVFKHQ� ��PO

7UlJHUJDV� +HOLXP

7UlJHUJDVYRUGUXFN� VLHKH 7DE� ,;��

,QMHNWLRQV]HLW� VLHKH 7DE� ,;��

0HVVXQJHQ SUR )ODVFKH� �

� 0HVVXQJHQ SUR )ODVFKH EHL 5RVHQ|OHQ

6RQVWLJHV� (LQZDDJH� 7KHUPRVWDWLVLHUXQJ� 7HPSHUDWXU GHV

1DGHOHOHPHQWV XQG GHU 7UDQVIHUOLQH VLQG LQ 7D�

EHOOH ,;�� DXIJHI�KUW

*DVFKURPDWRJUDSK� 6LHPHQV 6LFKURPDW ���

'DWHQV\VWHP� 0$63(& 'DWD 6\VWHP 9HUVLRQ ����

7HPSHUDWXU� LVRWKHUP VLHKH 7DE� ,;��

0DVVHQVSHNWURPHWHU� )LQQLJDQ 0$7� 0RGHOO ����
,RQHQHQHUJLH� �� H9

,RQHQTXHOOH� ��� �&
0H�PHWKRGH� VLHKH 7DEHOOH ,;��

��� 0XVWHUHUNHQQXQJ

7DE� ,;��� 0HWKRGHQ GHU 'DWHQYHUDUEHLWXQJ XQG 0XVWHUHUNHQQXQJ

8QWHUVXFKXQJVPDWHULDO 0HVVXQJHQ SUR .ODVVH 'DWHQYHUDUEHLWXQJ

3HQWDQ LQ 0DLVNHLP|O � �

=ZHLNRPSRQHQWHQPLVFKXQJHQ

DXV ��'HFHQ XQG /LPRQHQ
�� +DXSWNRPSRQHQWHQDQDO\VH

6SHLVH|OH � +DXSWNRPSRQHQWHQDQDO\VH

*HZ�U]QHONHQ �� +DXSWNRPSRQHQWHQDQDO\VH

5RVHQ|OH �� +DXSWNRPSRQHQWHQDQDO\VH

.RUN � +DXSWNRPSRQHQWHQDQDO\VH

+RSIHQSXOYHU �� +DXSWNRPSRQHQWHQDQDO\VH

��� %HVWLPPXQJ GHU 3HUR[LG]DKO �32=�

'LH (UPLWWOXQJ GHU 3HUR[LG]DKO HUIROJWH QDFK :KHHOHU �������
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; /LWHUDWXUYHU]HLFKQLV

(LQOHLWXQJ XQG $XIJDEHQVWHOOXQJ

x $16, 6WDQGDUG 0&�������� �,6$ 6����� Å(OHFWULFDO 7UDQVGXFHU 1RPHQFODWXUH DQG 7HUPL�

QRORJ\´� ,QVWUXPHQW 6RFLHW\ RI $PHULFD �5HVHDUFK 7ULDQJOH 3DUN� 1&� ����

x *|SHO :�� 6FKLHUEDXP .��'�� LQ� *|SHO :�� +HVVH -�� =HPHO -�1� �+UVJ�� 6HQVRUV� $ FRPSUH�

KHQVLYH 6XUYH\ �9RO� � &KHPLFDO DQG %LRFKHPLFDO 6HQVRUV 3DUW ,� 9&+ 9HUODJ� :HLQKHLP�

6� ��� ������

x ,(& GUDIW ����� Å7HUPV DQG 'HILQLWLRQV LQ ,QGXVWULDO�3URFHVV 0HDVXUPHQWV DQG &RQWURO´

,QWHUQDWLRQDO (OHFWURWHFKQFDO &RPPLWWHH� ������

x 1RUWRQ +�1�� 6HQVRU DQG $QDO\]HU +DQGERRN� 3UHQWLFH +DOO� (QJOHZRRG &OLIIV� 1-� ������

x :ROEHU :�*�� :LVH .�'�� ,((( 7UDQVDFWLRQV ('���� ���� ������

7KHRUHWLVFKH $VSHNWH GHU 0XOWL�6HQVRU�$UUD\�7HFKQLN

x $LVKLPD 7�� $QDO\WLFD &KLPLFD $FWD ���� ��� �����D�

x $LVKLPD 7�� -� $JULF� )RRG &KHP� ��� ��� �����E�

x %URGD 6�� =HOOQHU $�� 6FKDOOHU 5�� +DEHJJHU 5�� 6FKQLW]OHU :�+�� 'HXWVFKH /HEHQVPLWWHO�

5XQGVFKDX ��� �� ������

x %DOODQWLQH '�6�� :RKOWMHQ +�� $QDO� &KHP� �� ����� ��� $� ����

x &DWWHOO 5�%�� 0XOWLYDULDWH %HKDYLRUDO 5HVHDUFK �� ��� ������

x &DR =�� /LQ +��*�� :DQJ %��)�� &KHQ =��=�� 0D )��/�� :DQJ .��0�� <X 5��4�� $QDO\WLFDO

/HWWHUV �� ���� ��� ������

x &DR =�� /LQ +��*�� :DQJ %��)�� ;X '�� <X 5��4�� )UHVHQLXV -� $QDO� &KHP� ���� ��� ������

x &DUH\ :� 3�� %HHEH .�5�� .RZDOVNL %�5�� $QDO� &KHP� ��� ���� ������

x &KDQJ 6��0�� ,ZDVDNL <�� 6X]XNL 0�� 7DPL\D (�� .DUXEH ,�� $QDO\WLFD &KLP� $FWD ���� ���

������

x 'LFNHUW )�/�� =HQNHO 0�� %XOVW :��(�� )LVFKHUDXHU *�� .QDXHU 8�� )UHVHQLXV -� $QDO� &KHP� ����

�� ������

x 'L 1DWDOH &�� 'DYLGH )�� '·$PLFR $�� 1HOOL 3�� *URSHOOL 6�� 6EHUYHJOLHUL *�� 6HQVRUV DQG

$FWXDWRUV % ��� �� ������

x 'L 1DWDOH &�� 0DFDJQDQR $�� 'DYLGH )�� '·$PLFR $�� 3DROHVVH 5��� %RVFKL 7�� )DFFLR 0��

)HUUL *�� 6HQVRUV DQG $FWXDWRUV % ��� ��� ������

x 'XQQ :�-�� (PHU\ 6�/�� *OHQ :�*�� 6FRWW '�5�� (QYLURQ� 6FL� 7HFKQRO� ��� ���� ������

x (PD .�� <RNR\DPD 0�� 1DNDPRWS 7�� 0RULL]XPL 7�� 6HQVRUV DQG $FWXDWRUV ��� ��� ������

x )OXU\ %�� 5LHGZ\O +�� $QJHZDQGWH PXOWLYDULDWH 6WDWLVWLN� *XVWDY )LVFKHU 9HUODJ� 6WXWWJDUW�

������

x *DUGQHU -�:�� 6HQVRUV DQG $FWXDWRUV % �� ��� ������
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x *DUGQHU -�:�� 6KXUPHU +�9�� 7DQ 7�7�� 6HQVRUV DQG $FWXDWRUV % �� �� ������

x *DUGQHU -�:�� %DUWOHWW 3�1�� 6HQVRUV DQG $FWXDWRUV % ������ ��� ������

x *XLOEDXW *�*�� 3URFHHGLQJV RI WKH $QDO\WLFDO 'LYLVLRQ RI WKH 5R\DO &KHPLFDO 6RFLHW\ ²

/RQGRQ ��� �� ������

x +DUWXQJ -�� (OSHOW %�� 0XOWLYDULDWH 6WDWLVWLN� 2OGHQERXUJ 9HUODJ� 0�QFKHQ� ������

x +DWILHOG -�9�� 1HDYHV 3�� +LFNV 3�-�� 3HUVDXG .�� 7UDYHUV 3�� 6HQVRUV DQG $FWXDWRUV % ������

��� ������

x +HQULRQ 5�� +HQULRQ *�� 0XOWLYDULDWH 'DWHQDQDO\VH� 6SULQJHU�9HUODJ� %HUOLQ� ������

x +LHUROG &�� 0�OOHU 5�� 6HQVRUV DQG $FWXDWRUV ��� ��� ������

x +ODYD\ -�� *XLOEDXOW *�*�� $QDO\WLFDO &KHPLVWU\ �� ����� ���� ������

x +RGJLQV '�� 6HQVRUV DQG $FWXDWRUV % ������ ��� ������

x +RIIKHLQV %�6�� /DXI 5�-�� -RXUQDO RI 6HQVRU\ 6WXGLHV � ���� ��� ������

x +RIPDQQ 7�� 6FKLHEHUOH 3�� .UXPPHO &�� )UHLOLQ $�� %RFN -�� +HLQHUW /�� .RKO '�� 6HQVRUV

DQG $FWXDWRUV % ��� �� ������

x +ROPEHUJ 0�� :LQTXLVW )�� /XQGVWU|P ,�� *DUGQHU -�:�� +LQHV (�/�� 6HQVRUV DQG $FWXDWRUV

% ������ ��� ������

x +RUQHU *�� .ODVVLILNDWLRQ YRQ *DVHQ XQWHU 9HUZHQGXQJ QLFKWVHOHNWLYHU &KHPRVHQVRUHQ�

'LVVHUWDWLRQ� 7HFKQLVFKH 8QLYHUVLWlW 0�QFKHQ� ������

x +RUQHU *�� $OEHUWVKRIHU :�� $(h �� ���� �� ������

x +RUQHU *�� 0�OOHU 5�� 'HVLUHG DQG $FKLHYHG &KDUDFWHULVWLFV RI 6HQVRU $UUD\V� LQ� *DUGQHU

-�:�� %DUWOHWW 3�1�� �+UVJ��� 6HQVRUV DQG 6HQVRU\ 6\VWHPV IRU DQ (OHFWURQLF 1RVH� .OXZHU

$FDGHPLF 3XEOLVKHUV� 'RUGUHFKW� 6� �������� ������

x +XUVW :�-� �+UVJ��� 6HQVRU $UUD\ 6\VWHPV DQG (OHFWURQLF 1RVH $SSOLFDWLRQV� 6HPLQDUV LQ

)RRG $QDO\VLV � ���� ������

x +XUVW :�-� �+UVJ��� (OHFWURQLF 1RVHV 	 6HQVRU $UUD\ %DVHG 6\VWHPV ² 'HVLJQ 	 $SSOLFD�

WLRQV� 3URFHHGLQJV RI WKH �WK ,QWHUQDWLRQDO 6\PSRVLXP RQ 2OIDFWLRQ DQG WKH (OHFWURQLF

1RVH� 7HFKQRPLF 3XEOLVKLQJ &R�� /DQFDVWHU� ������

x .DLVHU +�)�� 'LFNPDQ .�:�� 3V\FKRORJLVW ��� ��� ������

x /DXI 5�-�� +RIIKHLQV %�6�� )XHO ��� ��� ������

x /XFDV 4�� 'XWKHLO 2�� 4XH]HO�&UDVD] 3�� $QDOXVLV 0DJD]LQH �� ���� 0 �� ������

x 0DKDODQRLV 3�&�� 2Q WKH *HQHUDOL]HG 'LVWDQFH RQ 6WDWLVWLFV� 3URF� 1DW� ,QVW� ,QGLD �� ��

������

x 0DULQHOO *�� 0XOWLYDULDWH 9HUIDKUHQ� 2OGHQERXUJ 9HUODJ� 0�QFKHQ� ������

x 0DVVDUW '�/�� 9DQGHJLQVWH %�*�0�� 'HPLQJ 6�1�� 0LFKRWWH <�� .DXIPDQQ /�� &KHPRPHW�

ULFV� D 7H[WERRN� (OVHYLHU� $PVWHUGDP� ������

x 0H\HU�%U|W] *�� 6FK�UPDQQ -�� 0HWKRGHQ GHU DXWRPDWLVFKHQ =HLFKHQHUNHQQXQJ� 2OGHQ�

ERXUJ 9HUODJ� 0�QFKHQ� 6� �� ������

x 0�OOHU 5�� +RUQHU *�� 6LHPHQV )RUVFK��X� (QWZLFNO��%HU� �� ���� �� ������

x 1LHEOLQJ *�� 6WUDWHJLHQ GHU 6LJQDOYHUDUEHLWXQJ LQ GHU &KHPRVHQVRULN ² .RQYHQWLRQHOOH

0HWKRGHQ XQG QHXURQDOH 1HW]H� 'LVVHUWDWLRQ� 7HFKQLVFKH 8QLYHUVLWlW 0�QFKHQ� ������

x 2KORII *�� 5LHFKVWRIIH XQG *HUXFKVVLQQ� 6SULQJHU 9HUODJ� %HUOLQ� ������
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x 2LVKL 7�� .DQH\DVX 0�� ,NHJDPL $�� +\EULG &LUFXLWV ��� �� ������

x 2WWR 0�� &KHPRPHWULH� 9&+� :HLQKHLP� ������

x 3HDUFH 7�&�� *DUGQHU -�:�� )ULHO 6�� $QDO\VW ���� ��� ������

x 3HDUFH 7�&�� %LRV\VWHPV ��� �� ������

x 3HUVDXG .�� 'RGG *�� 1DWXUH ���� ��� ������

x 3HUVDXG .�� .KDIIDI 6�� +REEV 3�� 0LVVHOEURRN 7�� 6QHDWK 5�� &KHPLFDO 6HQVHV ��� ���

������

x 5XVNH *�� $XWRPDWLVFKH 6SUDFKHUNHQQXQJ� 2OGHQERXUJ 9HUODJ� 0�QFKHQ� ������

x 6FKZHL]HU�%HUEHULFK 0�� +DUVFK $�� *|SHO :�� WP ²7HFKQLVFKHV 0HVVHQ ��� � ������

x 6KDUDI 0�$�� $QDO� &KHP� �� ����� ���� ������

x 6KLHUV 9�3�� )DUQHOO 3�-�� )RRG 7HFKQRORJ\ ,QWHUQDWLRQDO (XURSH� ��� ������

x 6KXUPHU +�9�� *DUGQHU -�:�� &RUFRUDQ 3�� 6HQVRUV DQG $FWXDWRUV % �� ��� ������

x 6SULQJHWW 0�%�� 6KXUPHU +�9�� *DUGQHU -�:�� 7DQ 7�7�� 0RRUH 7�7�� $SSOLFDWLRQV RI DQ

Å(OHFWURQLF 1RVH´ LQ WKH )RRG DQG 'ULQN ,QGXVWU\� 7HFKQLFDO 0HPRUDQGXP 1R� ���� 0$))

3URMHFW 1R� ���� ���������� &DPSGHQ 	 &KRUOH\ZRRG )RRG 5HVHDUFK $VVRFLDWLRQ�

������

x 6XQGJUHQ +�� /XQGVWU|P ,�� :LQTXLVW )�� /XNNDUL ,�� &DUOVVRQ 5�� :ROG 6�� 6HQVRUV DQG $FWXD�

WRUV % �� ��� ������

x 7DQ 7�� /XFDV 4�� 0R\ /�� *DUGQHU -�� %DUWOHWW 3�� /&�*& ,17� � ���� ��� ������

x :LMHVXQGHUD &�� :DOVK 7�� 7KH $XVWUDOLDQ -RXUQDO RI 'DLU\ 7HFKQRORJ\ ��� ��� ������

x :LQTXLVW )�� +|UQVWHQ (�*�� 6XQGJUHQ +�� /XQGVWU|P ,�� 0HDV� 6FL� 7HFKQRO� �� ����

������

x :ROG 6�� 7HFKQRPHWULFV ��� ��� ������

x =HOO $�� 6LPXODWLRQ QHXURQDOHU 1HW]H� $GGLVRQ�:HVOH\ 3XEOLVKLQJ &RPSDQ\� %RQQ� ������

x =�UFKHU (�� .XFHUD � 1LHP] 3�� 0R\ /�� 'XQN\ 0�� +RO] DOV 5RK� XQG :HUNVWRII ��� ���

������

.RQ]HSWLRQHOOH $VSHNWH XQG WKHRUHWLVFKH *UXQGODJHQ GHV 06�6HQVRUV

x $QNODP (�� /LSS 0�� 5DGRYLF %�� &KLDYDUR (�� 3DOOD *�� )RRG &KHP� �� ������ ��� ������

x $WNLQV 3�:�� 3K\VLNDOLVFKH &KHPLH� 9&+ 9HUODJVJHVHOOVFKDIW� :HLQKHLP� 6� ������ ������

x (GHOPDQQ &�� 9DNXXPSK\VLN ² *UXQGODJHQ� 9DNXXPHU]HXJXQJ XQG ²PHVVXQJ� $QZHQ�

GXQJHQ � 6SHNWUXP $NDGHPLVFKHU 9HUODJ� +HLGHOEHUJ� 6� �������� ������

x ,VHQKRXU 7�/�� -XUV 3�&�� $QDO� &KHP� �� ����� ��$ ������

x -XVWLFH -�%�� ,VHQKRXU 7�/�� $QDO� &KHP� �� ���� ��� ������

x -XVWLFH -�%�� ,VHQKRXU 7�/�� $QDO� &KHP� �� ����� ���� ������

x /DZWRQ :�+�� 6\OYHVWHU (�$�� 7HFKQRPHWULFV ��� ��� ������

x )LVFKHU -� HW DO� LQ� /HLEQLW] (�� 6WUXSSH +�*� �+UVJ��� +DQGEXFK GHU *DVFKURPDWRJUDSKLH�

$NDGHPLVFKH 9HUODJVJHVHOOVFKDIW *HHVW 	 3RUWLJ .��*�� /HLS]LJ� 6� ���� ������

x 0F /DIIHUW\ )�:�� -� $P� 6RF� 0DVV 6SHFWURP� �� � ������



; /LWHUDWXUYHU]HLFKQLV

���

x 0F /DIIHUW\ )�:�� 6WDXIIHU '�%�� -� &KHP� ,QI� &RPSXW� 6FL� ��� ��� ������

x 0DUWLQVHQ '�3�� 6RQJ %��+�� 0DVV 6SHFWURP� 5HY� �� ��� ������

x 0HOORQ )�$� LQ� -RKQVWRQH 5�$�:� �+UVJ�� 0DVV 6SHFWURPHWU\� 7KH &KHPLFDO 6RFLHW\�

/RQGRQ� 9RO� �� 6� �� ������

x 5LWWHU +�/�� /RZU\ 6�5�� ,VHQKRXU 7�/�� $QDO� &KHP� �� ���� ��� ������

x 6KDUDI 0�$�� .RZDOVNL %�5�� $QDO� &KHP� ��� ��� ������

x 6KDUDI 0�$�� .RZDOVNL %�5�� $QDO� &KHP� ��� ���� ������

x 6KDUDI 0�$�� ,OOPDQ '�/�� .RZDOVNL %�5�� &KHPRPHWULFV� &KHPLFDO $QDO\VLV 6HULHV 9RO� ���

:LOH\� 1HZ <RUN� ������

x 9RRUKHHV .�-�� 7VDR 5�� $QDO� &KHP� �� ���� ���� ������

$SSDUDWLYHU $XIEDX GHV YHUZHQGHWHQ 06�6HQVRUV\VWHPV

x (GHOPDQQ &�� 9DNXXPSK\VLN ² *UXQGODJHQ� 9DNXXPHU]HXJXQJ XQG ²PHVVXQJ� $QZHQ�

GXQJHQ� 6SHNWUXP $NDGHPLVFKHU 9HUODJ� +HLGHOEHUJ� 6� �� XQG 6� ���� ������

x *|NH *�� &KURPDWRJUDSKLD �� ��� ������

x 3DWHQWVFKULIW '( ��������&�� 9HUIDKUHQ XQG $QRUGQXQJ ]XP (UNHQQHQ YRQ (LJHQ�

VFKDIWHQ HLQHU 3UREH DXI GHU %DVLV GHU 0DVVHQVSHNWURPHWULH� ������

x 3DXVFKPDQQ +�� &KURPDWRJUDSKLD �� ��� ������

)HWWYHUGHUE

x %DGLQJV +�7�� 1HG 0HON�=XLYHOWLMGVFKU ��� ��� ������

x %HOLW] +�'�� *URVFK :�� /HKUEXFK GHU /HEHQVPLWWHOFKHPLH� 6SULQJHU 9HUODJ� %HUOLQ�

6� ���� �����D�

x %HOLW] +�'�� *URVFK :�� /HKUEXFK GHU /HEHQVPLWWHOFKHPLH� 6SULQJHU 9HUODJ� %HUOLQ�

6� ���� �����E�

x 'L[RQ 0�'�� +DPPRQG (�*�� -� $P� 2LO &KHP� 6RF� ��� ���� ������

x 'XSX\ +�3�� 5D\QHU (�7�� :DGVZRUWK -�,�� /HJHQGUH 0�*�� -� $P� 2LO &KHP� 6RF� ��� ���

������

x (YDQV &�'�� /LVW *�5�� +RIIPDQ 5�/�� 0RVHU +�$�� -� $P� 2LO &KHP� 6RF� ��� ��� ������

x )RUVV '�$�� 3URJ� &KHP� )DWV 2WKHU /LSLGV ��� ��� ������

x )UDQNHO (�1�� 3URJ� /LSLG 5HV� ���� ������

x *UD\ -�,�� -� $P� 2LO &KHP� 6RF� ��� ��� ������

x *URVFK :�� /LSLG GHJUDGDWLRQ SURGXFWV DQG IODYRXU� LQ � 0RUWRQ ,�'�� 0DF/HRG $�-� �+UVJ��

)RRG IODYRXUV� 3DUW $� (OVHYLHU 6FLHQWLILF 3XEO� $PVWHUGDP� 6� ���� ������

x *URVFK :�� 5HDFWLRQV RI K\GURSHUR[LGHV�SURGXFWV RI ORZ PROHFXODU ZHLJKW�� LQ � &KDQ

�+UVJ�� $XWR[LGDWLRQ RI XQVDWXUDWHG OLSLGV� $FDGHPLF 3UHVV� /RQGRQ� 6� ��� ������

x *UD\ -�,�� -$2&6 ��� ��� ������
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x *UD\ -�,�� &KHPLFDO 0HWKRGV IRU 0HDVXULQJ 2[LGDWLRQ� LQ� 0LQ '�%�� 6PRXVH 7�+ �+UVJ��

)ODYRU &KHPLVWU\ RI )DWV DQG 2LOV� $PHULFDQ 2LO &KHPLVWV· 6RFLHW\� 6� ��� �����D�

x *UD\ -�,�� &KHPLFDO 0HWKRGV IRU 0HDVXULQJ 2[LGDWLRQ� LQ� 0LQ '�%�� 6PRXVH 7�+ �+UVJ��

)ODYRU &KHPLVWU\ RI )DWV DQG 2LOV� $PHULFDQ 2LO &KHPLVWV· 6RFLHW\� 6� ��� �����E�

x *XWK +�� *URVFK :�� /HEHQV��:LVV� 8� 7HFKQRO� ��� ��� ������

x +DOO *�� $QGHUVVRQ -�� /HEHQVP��:LVV� X� �7HFKQRO� ��� ��� �����D�

x +DOO *�� $QGHUVVRQ -�� /HEHQVP��:LVV� X� �7HFKQRO� ��� ��� �����E�

x +ROP 8�� $EVWUDFWV RI WKH :RUOG &RQJUHVV RI WKH ,QWHUQDWLRQDO 6RFLHW\ RI )DW 5HVHDUFK�

*|WHERUJ� 6ZHGHQ� -XQH ����

x +ROP 8�� (NERP .�� :REH *�� -� $P� 2LO &KHP� 6RF� ��� 6� ��� ������

x 0HMERRP 3�:�� -RQJHQRWWHU *�$�� -� $P� 2LO &KHP� 6RF� ��� ��� ������

x 2·&RQQRU 5�-�� -� $P� 2LO &KHP� 6RF� ��� � ������

x 6FKRO] 5�*�� 3WDN /�5�� -� $P� 2LO &KHP� 6RF� ��� ��� ������

x 8OOULFK )�� *URVFK :�� = /HEHQVP� 8QWHUV� )RUVFK� ���� ��� ������

x 5\FKOLN 0�� 6FKLHEHUOH 3�� *URVFK :�� &RPSLODWLRQ RI 2GRU 7KUHVKROGV� 2GRU 4XDOLWLHV

DQG 5HWHQWLRQ ,QGLFHV RI .H\ )RRG RGRUDQWV� 'HXWFKH )RUVFKXQJVDQVWDOW I�U /HEHQVPLW�

WHOFKHPLH XQG ,QVWLWXW I�U /HEHQVPLWWHOFKHPLH GHU 7HFKQLVFKHQ 8QLYHUVLWlW 0�QFKHQ�

0�QFKHQ ������

x :DUQHU .�� (YDQV &�'�� 'XSX\ 3�� :DGVZRUWK -�,�� *RKHHQ *�(�� -$2&6 ��� ��� ������

x :KHHOHU '�+�� 2LO 6RDS �� �� ������

*HZ�U]QHONHQ

x $QDO\WLFDO 0HWKRGV &RPPLWWHH� $QDO\VW ���� ��������� ������

x %DXHU .�� *DUEH '�� LQ 8OOPDQQ·V (Q]\FORSlGLH GHU 7HFKQLVFKHQ &KHPLH� %G� ��� �� $XIO��

9HUODJ &KHPLH� :HLQKHLP� 6� �������� ������

x 'H\DPD 7�� +RULJXFKL 7�� <DNDJDNX =DVVKL ��� ��������� ������ YJO� &$ ��� �����E

x *HUKDUGW 8�� *HZ�U]H LQ GHU /HEHQVPLWWHOLQGXVWULH� %HKU·V 9HUODJ� +DPEXUJ� ������

x *RSDOD�.ULVKQDQ 0�� 1LUPDOD�0HQRQ� 0DWKHZ $�*�� -RXUQDO RI )RRG 6FLHQFH DQG 7HFK�

QRORJ\� ,QGLD �� ���� ��� � �����

x +HDWK +�%�� )ODYRU 7HFKQRORJ\� $YL 3XEO� &RUS� :HVWSRUW�&RQQ�� 6� �������� ������

x .QREORFK .�� 3DXOL $�� ,EHUO %�� :HLV 1�� :HLJDQG +�� LQ 6FKUHLHU 3� �+UVJ��� %LR�

IODYRXU ·��� GH *UX\WHU� %HUOLQ� 6� �������� ������

x .ROOHU :�� =� /HEHQVP� 8QWHUV��)RUVFK� ���� ������� �����D�

x .ROOHU :�� =� /HEHQVP� 8QWHUV��)RUVFK� ���� ������� �����E�

x .ROOHU :�� =� /HEHQVP� 8QWHUV��)RUVFK� ���� ������� �����F�

x .ROOPDQQVEHUJHU +�� 1LW] 6�� &KHP� 0LNURELRO� 7HFKQRO� /HEHQVP� �� ������ �������

������

x /HZLV <�6�� 6SLFHV DQG +HUEV IRU WKH )RRG ,QGXVWU\� )RRG 7UDGH 3UHVV� 2USLQJWRQ 8�.�

6� ������ ������
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x 0DUWLQH] 1DGDO 1�*�� 0RQWDOYR $�(�� 6HGD 0�� &RVPHWLFV DQG 3HUIXPHU\ ��� �����
������

x 0HOFKLRU +�� .DVWQHU +�� *HZ�U]H� 3DUH\� %HUOLQ�+DPEXUJ� 6� �������� ������

x 0R\OHU '�$�� LQ /DZUHQFH %�0�� 0RRNKHUMH %�'�� :LOOLV %�-� �+UVJ��� )ODYRXUV DQG )UD�
JUDQFHV� $ :RUOG 3HUVSHFWLYH� (OVHYLHU� 1HZ <RUN� 6� ������ ������

x 0�OOHU $�� 'LH SK\VLRORJLVFKHQ XQG SKDUPDNRORJLVFKHQ :LUNXQJHQ GHU HWKHULVFKHQ gOH�

5LHFKVWRIIH XQG YHUZDQGWHU 3URGXNWH� +�WKLJ� +HLGHOEHUJ� 6� ����� XQG 6� ������ ������
x 1LUPDOD $�� 1DUD\DQDQ &�6�� )ODYRXU DQG )UDJUDQFH -RXUQDO �� ������� ������

x 3DUU\ -�:�� 6SLFHV� 9RO� ,� �������� &KHP� 3XEO� &RPS�� 1HZ <RUN� ������

x 3DXOL $�� .QREORFK .�� =� /HEHQVP� 8QWHUV��)RUVFK� ���� ����� ������
x 5LFKDUG +�0�-�� LQ 0DDUVH +� �+UVJ��� 9RODWLOH &RPSRXQGV LQ )RRGV DQG %HYHUDJHV�

0� 'HNNHU� 1HZ <RUN� 6� �������� ������

x 6DO]HU 8�-�� &5& &ULWLFDO 5HYLHZV LQ )RRG 6FLHQFH DQG 1XWULWLRQ �� ������� ������
x 6XUHVK 3�� ,QJOH 9�.�� 9LMD\DODNVKPL 9�� -RXUQDO RI )RRG 6FLHQFH DQG 7HFKQRORJ\� ,QGLD

��� ��� ������� YJO� )67$ ����7�� ������

x :DJQHU +�� 3KDUPD]HXWLVFKH %LRORJLH� )LVFKHU 9HUODJ� 6WXWWJDUW� ��$XIO�� 6� ��� ������
x :DOWHU 5�+�� 3K\WRFKHPLVWU\ �� ���� ��� ������

x =LHJOHU (�� 'LH QDW�UOLFKHQ XQG N�QVWOLFKHQ $URPHQ� +�WKLJ� +HLGHOEHUJ� 6� ������ ������

5RVHQ|OH

x $QDF 2�� 3HUIXP� )ODY� �� � ������

x %D\UDN $�� $NJXHO $�� -� 6FL� )RRG $JULF� �� ���� ��� ������

x %UXQNH (�-�� +DPPHUVFKPLGW )�-�� 6FKPDXV *�� )ODYRXU )UDJUDQFH -� � ���� ��� ������
x %XFFHODWR )�� 3HUI� )ODY� �� �� ������

x %�FKL *�� .RYiWV (� V]�� (QJJLVW 3�� 8KGH *�� -� 2UJ� &KHP� ��� ���� ������

x *DUQHUR -�� 5LYLVWD ,WDO� ��� ��� ������
x *DUQHUR -�� 3DUI� &RVP� 6DY� ��� �� ������

x *LOGHPHLVWHU (�� +RIIPDQQ )�� 'LH lWKHULVFKHQ gOH� %DQG �� $NDGHPLH�9HUODJ� %HUOLQ�

������
x *XHQWKHU (�� 7KH (VVHQWLDO 2LOV� 9RO� �� '� 9DQ 1RVWUDQG &R�� 1HZ <RUN� ������

x *RUD -�� /LV $�� .DOHPED '�� -� (VVHQW� 2LO 5HV� � ���� �� ������

x +DGMLHYD 3�� 6DQGUD 3�� 6WRLDQRYD�,YDQRYD %�� 9HU]HOH 0�� 5LY� ,WDO� ��� ��� ������
x .DLQXODLQHQ 3�� 7DUKDQHQ -�� 7LLOLNNDOD .� +RORSDLQHQ -�.�� -� $JULF� )RRG &KHP� �� ����

���� ������

x .QDSS +�� 6WUDXELQJHU 0�� )RUQDUL 6�� 2ND 1�� :DWDQDEH 1�� :LQWHUKDOWHU 3�� -� $JULF�
)RRG &KHP� �� ���� ���� ������

x .ROOPDQQVEHUJHU +�� P�QGOLFKH 0LWWHLOXQJ XQYHU|IIHQWOLFKWHU (UJHEQLVVH ������

x .RYiWV (�� -� &KURPDWRJU� ���� ��� ������
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x .�No�RJOX 0�� 3URGXFWLRQ DQG $QDO\VLV RI 7XUNLVK 5RVH 2LO� 06 WKHVLV� 0HGLFLQDO 3ODQW

5HVHDUFK FHQWUH� $QDGROX 8QLYHUVLW\� (VNLVHKLU� 7�UNHL� ������� ]LWLHUW QDFK %D\UDN $�� -�

6FL� )RRG $JULF� ��� ��� ������

x /DZUHQFH %�0�� 3HUIXP� )ODYRU� �� ���� �� ������

x /DZUHQFH %�0�� 3HUIXP� )ODYRU� �� ���� �� ������

x 0DVDGD <�� $QDO\VLV RI (VVHQWLDO 2LOV E\ *DV &KURPDWRJUDSK\ DQG 0DVV 6SHFWURPHWU\�

-RKQ :LOH\� 1HZ <RUN� ������

x 0�OOHU $�� 3DUI�P� .RVPHW� ��� ��� ������

x 1DNDPXUD 6�� 3HUIXP� )ODYRU� �� ���� �� ������

x 1DYHV <�5�� 7HFKQRORJLH HW &KLPLH GHV 3DUIXPV 1DWXUHOV� 0DVVRQ� 3DULV� ������

x 1LNRORY 1�� 7URXWWVRXORYD $�� 1RQRY 1�� 5LYLVWD ,WDO� ��� ��� ������

x 1LVKLPXUD .�� 6DND\ 7�� +LURVH <�� -� &KHP� 6RF� -SQ� 3XUH &KHP� 6HFW� ��� ��� ������

>]LWLHUW QDFK� /DZUHQFH %� 0�� 3HUIXP� )ODYRU� �� ���� �� ������@

x 2KORII *�� 'HPROH (�� -� &KURPDWRJU� ���� ��� ������

x 2KORII *�� *LHUVFK :�� 6FKXOWH�(OWH .�+�� .RYiWV (� V]�� +HOY� &KLP� $FWD ��� ���� ������

x 5DSS $�� 1DKUXQJ�)RRG �� ���� ��� ������

x 5DSS $�� *�QWHUW 0�� +HLPDQQ :�� =� /HEHQVP� 8QWHUVXFK� )RUVFK� ���� ��� ������

x 5|PSSV /H[LNRQ /HEHQVPLWWHOFKHPLH� (LVHQEUDQG *�� 6FKUHLHU 3� �+UVJ��� *HRUJ 7KLHPH

9HUODJ 6WXWWJDUW� 6� ����� ������

x 5\FKOLN 0�� 6FKLHEHUOH 3�� *URVFK :�� &RPSLODWLRQ RI 2GRU 7KUHVKROGV� 2GRU 4XDOLWLHV

DQG 5HWHQWLRQ ,QGLFHV RI .H\ )RRG RGRUDQWV� 'HXWFKH )RUVFKXQJVDQVWDOW I�U /HEHQVPLW�

WHOFKHPLH XQG ,QVWLWXW I�U /HEHQVPLWWHOFKHPLH GHU 7HFKQLVFKHQ 8QLYHUVLWlW 0�QFKHQ�

0�QFKHQ ������

x 6FK� :�� 5LHFKVWRIIH� $URPHQ� .|USHUSIOHJHPLWWHO ��� ����

x 6HLGHO &�)�� )HOL[ '�� (VFKHQPRVHU $�� %LHPDQQ .�� 3DOOX\ (�� 6WROO 0�� +HOY� &KLP� $FWD

��� ��� ������

x 6RRG 5�3�� 6LQJK %�� 6LQJK 9�� -� (VVHQW� 2LO 5HV� �� ��� �-XO�$XJ �����

x 6XUEXUJ +�� *XHQWHUW 0�� +DUGHU +�� LQ� %LRDFWLYH 9RODWLOH &RPSRXQGV IURP SODQWV� 7HUDV�

KLQL 5�� %XWWHU\ 5�*�� 6XJLVKDZD +� �+UVJ��� $&6 6\PSRVLXP 6HULHV ���� $PHULFDQ

&KHPLFDO 6RFLHW\� :DVKLQJWRQ '&� 6� �������� ������

x 7XFNHU $�2�� 0DFLDUHOOR 0�� LQ � )ODYRUV DQG )UDJUDQFHV ����� D ZRUOG SHUVSHFWLYH :D�

VKLQJWRQ '&� 1RY ������ ����� /DZUHQFH %�0�� 0RRNKHUMH %�'�� :LOOLV %�-� �+UVJ��� (OVH�

YLHU 6FLHQFH 3XEOLVKHUV� $PVWHUGDP� ����

x 8H\DPD <�� +DVKLPRWR 6�� 1LL +�� )XNXUDZD .�� )ODYRXU )UDJUDQFH -� �� ��� ������

x :LOOLDPV 3�-�� 6WUDXVV &�5�� :LOVRQ %�� 'LPLWULDGLV (�� LQ� 7RSLFV LQ )ODYRXU 5HVHDUFK� %HU�

JHU 5�*�� 1LW] 6�� 6FKUHLHU 3� �+UVJ��� +� (LFKERUQ� 0DU]OLQJ� 'HXWVFKODQG� 6� ��������

������
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.RUN

x $PRQ -�0��9DQGHSHHU -�0�� 6LPSVRQ 5�)�� :LQH ,QG� -� �� �� ������

x %LQGHU 6�� 8QWHUVXFKXQJHQ ]XU 0|JOLFKNHLW GHV 1DFKZHLVHV YRQ ������7ULFKORUDQLVRO LQ

.RUN PLWWHOV HLQHV 06�6HQVRUV� 6HPHVWHUDUEHLW� 78 0�QFKHQ�:HLKHQVWHSKDQ� ������

x %XVHU +��5�� =DQLHU &�� 7DQQHU +�� -� $JULF� )RRG &KHP� ��� ��� ������

x &KDUSHQWLHU 0�� 5HY� )UDQF� 2HQRO� ��� �� ������

x &URVE\ '�*�� 3XUH DQG $SSO� &KHP� ��� ���� ������

x 'DO\ 1�0�� /HH 7�+�� )OHHW *�+�� )RRG 7HFKQRO� $XVWUDOLD �� ���� �� ������

x 'DYLV &�� )OHHW *�+�� /HH 7�+�� $XV� *UDSHJURZHU :LQHPDNHU ���� �� ������

x 'LHFNPDQQ -�� 'WVFK� :HLQPDJD]LQ ������ �� ������

x '�UU 3�� :LQH 4XDOLW\ (YDOXDWLRQ� 9RUWUDJ DQOl�OLFK GHV 6\PSRVLXPV &RRO &OLPDWH 9LWL�

FXOWXUH DQG (QRORJ\� (XJHQH� 2UHJRQ� 86$� -XQL ����

x )LVFKHU &�� )LVFKHU )�� -� $JULF� )RRG &KHP� ��� ���� ������

x )OHFN 3�� :\QERHU ���� � ������

x *XLOOHPRQDW $�� %XOO� )DF� 6FL� 0DUVHLOOH� �� ������

x +HLPDQQ :�� 5DSS $�� 9|OWHU ,�� .QLSVHU :�� 'WVFK� /HEHQVP� 5XQGVFK� �� ���� ���

������

x +RIIPDQQ '�� LQ� *HLVHQKHLPHU %HWULHEVOHLWHU�7DJXQJ Å.HOOHUZLUWVFKDIW´� (OWYLOOH� ��� XQG

���-XQL ����

x +ROORZD\ 3�-�� &KHP� 3K\V� /LSLGV �� ��� ������

x -RXEHUW� 0�� :\QERHU ���� � ������

x .|KOHU +�� 6FKLQGOHU (�� &XUVFKPDQQ 8�� 0LOOHQEHUJHU 5�� 'W� :HLQPDJD]LQ ��� �� ������

x .XJOHU '�� *DVFKURPDWRJUDSKLVFK�0DVVHQVSHNWURPHWULVFKH 8QWHUVXFKXQJHQ ]XU $XINOl�

UXQJ YRQ .RUNWRQ LQ :HLQ� 'LVVHUWDWLRQ� 7+ .DUOVUXKH� ������

x /HH 7�+�� 6LPSVRQ 5�)�� 0LFURELRORJ\ DQG FKHPLVWU\ RI FRUN WDLQWV LQ ZLQH� LQ� :LQH 0LFUR�

ELRORJ\ DQG %LRWHFKQRORJ\� )OHHW *�+� �+UVJ��� +DUZRRG $FDGHPLF 3XEOLVKHUV� &KXU�

6FKZHL]� ������

x /HPSHUOH (�� LQ � -DKUHVYHUVDPPOXQJ GHU $UEHLWVJHPHLQVFKDIW GHU :HLQJ�WHU XQG VHOEVW�

YHUPDUNWHQGHQ :HLQEDXEHWULHEH LP %DGLVFKHQ :HLQEDXYHUEDQG DP ��� 6HSWHPEHU ����

x /HIHEUH $�� 5LERXOHW -��0�� %RLGURQ -��1�� 5LEHUHDX�*D\RQ 3�� 6FLHQFHV GHV $OLPHQWV ��

��� ������

x /H[LNRQ GHU %LRORJLH� %DQG �� +HUGHU 9HUODJ� )UHLEXUJ� 6� ���� ������

x 0DDUVH +�� 1LMVVHQ /�0�� -HWWHQ -�� LQ� 7RSLFV LQ )ODYRXU 5HVHDUFK� %HUJHU 5�*�� 1LW] 6��

6FKUHLHU 3� �+UVJ��� +� (LFKERUQ� 0DU]OLQJ� 'HXWVFKODQG� 6� �������� ������

x 0DUDLV 3�*�� .UXJHU 0�0�� 3K\WRSK\ODFWLFD �� ��� ������

x 0DXMHDQ $�� 0LOOHU\ 3�� /HPDUHVTXLHU +�� 5HY� )UDQF� 2HQRO� ��� �� ������

x 0RUHDX 0�� 5HY� )UDQF� 2HQRO� ��� �� ������

x 0RUHDX 0�� 5HY� 0\FRO� ��� ��� ������

x 5RFKD $�� 'HOJDGLOOR ,�� )HUUHU &RUUHLD $�-�� -� $JULF� )RRG &KHP ��� ��� �����D�

x 5RFKD $�� 'HOJDGLOOR ,�� )HUUHU &RUUHLD $�-�� -� $JULF� )RRG &KHP ��� ��� �����E�
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x 5RWW %�� 1LW] 6�� .RUWH )�� -� $JULF� )RRG &KHP� �� ���� ��� ������
x 6FKDQGHUO +�� $OOJ� 'WVFK� :HLQIDFK]HLWXQJ ��� �������� ��� ������

x 6FKDHIIHU $�� 0H\HU -�3�� 5HY� )UDQF� 2HQRO� ��� �� ������

x 6LPSVRQ 5�)�� $PRQ -�0�� 'DZ $�-�� )RRG 7HFKQRO� $XVW� �� ���� �� ������
x 7DQQHU +�� =DQLHU &�� :HLQZLUWVFKDIW ��� ��� ������

x 7DQQHU +�� =DQLHU &�� 0LWW� *HE� /HEHQVP� +\J� ��� �� ������

x 7DQQHU +�� =DQLHU &�� %XVHU +� 5�� 6FKZHL]� =W� )�U 2EVW� XQG :HLQEDX ���� �� ������
x :HLVV 8�0�� 6FKHXQHUW ,�� .OHLQ :�� .RUWH )�� -� $JULF� )RRG &KHP� �� ���� ���� ������

x :KLWILHOG )�%�� 6KDZ .�-�� 1JX\HQ 7�+�/�� -� 6FL� )RRG $JULF� ��� �� ������

x :LHGHPDQQ .�� LQ� 8OOPDQQ (QF\FORSlGLH GHU WHFKQLVFKHQ &KHPLH� %DUWKRORPH (�� %LH�
NHUW (�� +HOOPDQQ +�� /H\ +�� :HLJHUW :�0�� :HLVH :� �+UVJ��� 9HUODJ &KHPLH� :HLQKHLP�

%DQG ��� 6� ���� ������

x :H\DQG (�� 'HU 'HXWVFKH :HLQEDX ������ ���� ������
x =HKQGHU +�-�� %XVHU +� 5�� 7DQQHU +�� 'WVFK� /HEHQVP� 5XQGVFKDX �� ���� ��� ������

+RSIHQ

x %HOLW] +�'�� *URVFK :�� /HKUEXFK GHU /HEHQVPLWWHOFKHPLH� 6SULQJHU 9HUODJ� %HUOLQ�
6� ���� ������

x %HOOPHU +�*�� %UDXZHOW ���� ��� ������

x %XWWHU\ 5�*�� 0F)DGGHQ :�+�� %ODFN '�5�� .HDO\ 0�3�� $6%& 3URFHHGLQJV� ��� ������
x 'H .HXNHOHLUH '�� -� ,QVW� %UHZ� ���� �� ������

x (VVOLQJHU +�0�� %UDXZHOW ���� ��� ������

x )RUVWHU $�� Å7KH FKDUDFWHULVDWLRQ DQG FODVVLILFDWLRQ RI KRS YDULHWLHV´� (%& 6\PSRVLXP RQ
+RSV� =RHWHUZRXGH�1LHGHUODQGH� 0D\�-XQL ����� +DQV &DUO 9HUODJ� 1�UQEHUJ� ������

x )UHXQGRUIHU -�� %UDXZLVV� �� ��� ������

x )UHXQGRUIHU -�� 5HFKQHUJHVW�W]WH 9HUIDKUHQ ]XU 6RUWHQHUNHQQXQJ EHL +RSIHQ XQG +RSIHQ�
SURGXNWHQ DXI GHU %DVLV GHU lWKHULVFKHQ gOH� 'LVVHUWDWRQ� 78 0�QFKHQ� ������

x )UHXQGRUIHU -�� 0DLHU -�� 5HLQHU /�� %UDXZLVV� ����� �����D�

x )UHXQGRUIHU -�� 0DLHU -�� 5HLQHU /�� %UDXZLVV� �� ��� �����E�
x *UHVVHU $�� %HLWUlJH ]XU .HQQWQLV GHU +RSIHQDURPDVWRIIH XQWHU EHVRQGHUHU %HU�FNVLFKWL�

JXQJ WHFKQRORJLVFKHU 9HUIDKUHQ� 'LVVHUWDWLRQ� 78 0�QFKHQ�:HLKHQVWHSKDQ� ������

x +DXWNH 3�� 3HWULFHN '�� -� ,QVW� %UHZ� ��� �� ������
x +DXWNH 3�� 3HWULFHN '�� %UDXZLVV� ��� ��� ������

x +RZDUG *�$�� -� ,QVW� %UHZ� ��� ��� ������

x +RZDUG *�$�� 6ODWHU $�5�� -� ,QVW� %UHZ� ��� ��� ������
x .UDX� *�� %UDXZLVV� ��� ��� ������

x .UHWVFKPHU +�� %UDXZHOW ���� ��� ������

x /LNHQV 6�7�� 1LFNHUVRQ *�%�� $6%& 3URFHHGLQJV ����� �� ������
x 0DLHU -�� %UDXZLVV� ��� ��� ������
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x 0DLHU -�� %UDXZLVV� ��� ��� ������

x 0DLHU -�� +RSIHQ�5XQGVFKDX ��� ��� ������

x 0DLHU -�� +RSIHQ�5XQGVFKDX ��� ��� �����D�

x 0DLHU -�� +RSIHQ�5XQGVFKDX ��� ��� �����E�

x 0DLHU -�� Å4XDOLWlW� &KHPLH XQG 7HFKQRORJLH GHV +RSIHQV´� -DKUHVEHULFKW ���� GHU %D\H�

ULVFKHQ /DQGHVDQVWDOW I�U %RGHQNXOWXU XQG 3IODQ]HQEDX XQG GHU 'HXWVFKHQ *HVHOOVFKDIW

I�U +RSIHQIRUVFKXQJ� ������

x 0DLHU -�� +RS 9DULHWLHV LQ :HVW *HUPDQ\� $GGLWLRQDO GHVFULSWLRQ E\ &KHPLFDO &KDUDFWH�

ULVWLFV� (%& 0RQRJUDSK�;,,,� +DQV &DUO� 1�UQEHUJ� 6� ����� ������

x 1DU]L� /�� $EUL� GHU %LHUEUDXHUHL� )HUGLQDQG (QNH� �� $XIODJH� 6WXWWJDUW� ������

x 1DU]L� /�� 5HLFKHQHGHU (�� )RUVWHU $�� %UDXZHOW ���� ���� ������

x 1DU]L� /�� %HOOPHU +�*�� %UDXZLVV� ��� ��� ������

x 1DU]L� /�� 0LHGDQHU +�� *UHVVHU $�� %UDXZHOW ��� ���� ������

x 1DU]L� /�� 0LHGDQHU +�� *UHVVHU $�� %UDXZHOW�,QWHUQDWLRQDO� �� ������

x 1D\D <�� .RWDNH 0�� %XOO� &KHP� 6RF� -DSDQ ��� ���� ������

x 1D\D <�� .RWDNH 0�� %XOO� &KHP� 6RF� -DSDQ ��� ���� ������

x 1LFNHUVRQ *�%�� :LOOLDPV 3�$�� +DXQROG $�� -� $6%& ��� �� ������

x 3LHQGO $�� 6FKQHLGHU *�� %UDXZHOW ���� ��� ������

x 3LFNHWW -�$�� &RDWHV -�� 6KDUSH )�5�� (%& 3URFHHGLQJV ����� ��� ������
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x 6FKPLGW .�� 'LH GHXWVFKHQ +RSIHQVRUWHQ� +RSIHQ�9HUODJ� :ROQ]DFK� ������
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x 6XPHUH YDQ &�� 9DQGH &DVWHHOH .�� +XWVHEDXW +�� (YHUDHUW (�� /RRPDQ GH /�� 0HXOHPDQV
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x 7UHVVO 5�� (QJHO .�+�� .RVVD 0�� .|SSOHU +�� -� $JULF� )RRG &KHP� ��� ��� ������

x :DFNHUEDXHU .�� %DO]HU 8�� 0VFKU� )� %UDXZLVV� ��� ��� ������
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x =DWWOHU )�� 0DLHU -�� %UDXZHOW ���� ��� ������
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x =HLGOHU &�� XQYHU|IIHQWOLFKWH (UJHEQLVVH� ����
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x &UDYHQ 0�$�� *DUGQHU -�:�� %DUWOHWW 3�1�� WUHQGV LQ DQDO\WLFDO FKHPLVWU\ ������ ��� ������
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������

x *DUGQHU -�:�� %DUWOHWW 3�1�� 6HQVRUV DQG $FWXDWRUV % ������ ��� ������

x ,NHJDPL $�� .DQH\DVX 0�� 2OIDFWRU\ GHWHFWLRQ XVLQJ LQWHJUDWHG VHQVRUV� 3URF� �UG ,QW� &RQI�
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